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Cromemco System Three

If you've already recognised the
superiority of Cromemco products, or
even if you're still evaluating alternative
systems, it's worthwhile visiting
MicroCentre.

Here's our promise. Ask to see anything in
the Cromemco catalogue, and we'll
demonstrate it for you. Nobody else in the
UK carries a wider range of Cromemco
demonstration systems and stock. We'll
show you all the Cromemco computers, of
course. From System Zero to System
Three; the Z -2H Hard Disk system; high
performance colour graphics; and the
adaptable SCC single card computer.

Then we'll show you quality Cromemco
peripherals; a choice of operating

systems-single user and multi-user; and
a wide range of software, including
compilers, data base management, word
processing, and Cromemco's integrated
business packages.

At MicroCentre we pride ourselves in
taking care of all the important details that
make up a complete service . . . like
stocking the complete library of
Cromemco documentation; arranging
leasing and maintenance agreements;
supplying continuous stationery, ribbons,
floppy disks, print thimbles, etc.

So if you're interested in Cromemco
systems don't miss out a visit to
MicroCentre. We're Cromemco's top
dealers in Europe-and proud of it!

For Cromemco. . .call the experts
MicroCentre
Tel: 031-556 7354
 Circle No. 101

Complete Micro Systems Ltd.,
30 Dundas Street
Edinburgh EH3 6JN
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INT YOUR PER

WITH THE NEW

OKI 4800
model 20

The OKI [4800 brings a new and
colourful dimension to personal com-
puting Now you can enjoy extensive
multicolour graphics facilities and a
CP M environment on the same
machine'

Just look at some of the features and
facilities uniquely offered by the new
OKI 4800 a truly versatile fully
integrated computer system'

Features

 Powerful Z80A 4MHz
Processor.

 High resolution multi -colour
graphics CRT.

 CP/M*
 Versatile OKI BASIC.
 Twin set of programmable

function keys.
 Integral 80cpsOK I printer.
 560K bytes mini floppy

disks.

Options
 External twin 8 inch floppy  Light pen.

ONAL CC:L PUTIN

disk drives (1M byte).  Centronics parallel interface. DISTRIBUTOR AND DEALER
 ROM cartridge.  Instrument interface IEEE 488. ENQUIRIES INVITED.
 RS 232C Interface.  Analogue -digital and digital-
 Audio cassette. analogue convertor.

Please send me full details of OM .4t800 toddy'

I Name I
Company:

0 IN SIM III

I Address ITel
% MIIMI I=111 MN Mr

PRICED AROUND £4,750 (+ VAT)

COMPUTERS
Copse Road, St Johns, Woking, Surrey 0034 1SX Telephone Woking 104862) 23411 telex ti'a9b2 'CP/M is a registered trade mark of Digital Research.
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Comart Approved
Dealers

Aberdeen
MOM Offshore

21 Bon Accord Street
Tel: 0224 22863

Belfast
0 & M Systems
95 Dublin Road

Tel: 0232 49440

Birmingham
Byteshop Computerland

94/96 Hurst Street
Tel: 021 622 7149

Bristol
Senton

27 Nicholas Street
Tel 0272 276132

Cambridge
Toltec

24 Thompson Lane
Tel: 0223 312347

Cheshire
Holden

82a Water Lane
Wilmslow

Tel: 0625 529486

Dublin
Lendac Data Systems

8 Dawson Street
Tell 0001 372052

Edinburgh
' Holdene Micro Systems

48 Great King Street
TM: 031 557 4060

Glasgow
Byteshop Computerland

61 Waterloo Street
Tel: 041 221 7409

Leeds
Holdene Micro Systems

11/12 Rampart Road
Tel: 0532 459459

London
Byteshop Computerland

324 Euston Road, W1
TM: 01-387 0505

Digitus
9 Macklin Street, WC2

Tel: 01-405 6761

Jarogate
67 Tulsemere Road, SE17

Tel: 01-670 3674

Manchester
Byteshop Computerland

Piccadilly Station Approach
Tel: 061 236 4737

NSC Computers
29 Hanging Ditch

Tel: 061 832 2269

Newbury
Newbear Computing Store

40 Bartholomew Street
Tel: 0635 30505

Nottingham
Byteshop Computerland

92a Upper Parliament Street,
NG1 6LF

Tel 0602 40576

Sheffield
Hallam Computer Systems

451 Eccleshall Road
Tel: 0742 663125

Southampton
Xitan Systems

23 Cumberland Place
Tel: 0703 38740

Suffolk
Eurotec Consultants

Little Waldingfield,
Sudbury

Tel: 0787 247959

Surrey
Gemlines

184 London Road, KT2 6QU
Tel: 01-546 9944

Wwwicks
Business & Leisure

Microcomputers
Kenilworth

Tel: 0926 512127

Watford
Lux Computer Services

108 The Parade,
WD11 2AW

Tel: 0923 29513

Worthing
Ace Computing Services

1-11 Bridge Road
Tel: 0903 35411

Comart Ltd.
St. Neots, Cambs.
Tel (0480) 215005

Telex 92514 Comart G.

into a major benefit.
ADVANTAGE is the exciting new, packaged high

performance desk top computer with integral video
screen. It brings the proven reliability, so long
the hallmark of NORTH STAR products, into new
and broader fields of application.

Add the established Comart
technical, software, and service
support and the ADVANTAGE
becomes a major benefit to users
looking for a low cost, yet versatile,
dedicated system. NOW!

Just look at the benefits.
ADVANTAGE is economical:

A complete integrated accounting
system and word processing system
will cost around £4500 depending
on the printer and software used.

ADVANTAGE is versatile:
You have the benefit of application
software that is already available
and proven on NORTH STAR
Systems.

ADVANTAGE is new:
It's Business Graphics can
convert data into bar charts,
pie charts, graphs, and 3D
representations instantly. And,
what you can see on the screen,
you can print.
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For the technically minded, Advantage is a
4MHz, Z80A based microcomputer with 64K
dynamic RAM, a 20K Byte display dedicated RAM,
plus 2K Boot PROM.

An auxiliary 8035 processor provides
keyboard and disk control. It has a
12" green screen, and integrated

twin quad capacity 5" disk drives
providing 720K Bytes of data
storage. It has a 87 key Selectric
style keyboard with 9 control keys,
14 key numeric/cursor control pad,
15 programmable function keys,

and 49 conventional character keys.
ADVANTAGE comes complete

with Business graphics, self
diagnostic software and graphics
demo software. Its G-Basic/G-DOS,
and Graphics CP/MRare supersets
of the industry standards. They

enhance ADVANTAGE'S Graphic
and Character Mode capabilities,
and provide a consistent operating
environment for development and
application programs written in any
other CP/M compatible language.

To see more of the benefits
of the ADVANTAGE ask your
Comart Dealer, or send now
for further information.

comart
SPECIALISTS IN MICROCOMPUTERS

A member of the Comart Group of Companies
 Circle No. 103
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A complete, portable computer
system from Hewlett-Packard.
What more can we add?

Business sense!
You'll recognise the unmistakably compact lines of the HP -85 -the
friendly, typewriter -sized personal computer with built-in printer,
VDU and tape drive. And you'd be excused for thinking you're
looking at an exceptionally comprehensive, but ultimately limited,
standalone computer. You'd be wrong! For even more remarkable
than the capability Hewlett-Packard have built into the HP -85 is
the business system they've built around it.

Here's the HP personal computer system with the business sense
you need to help you to a better -informed management control
and a higher personal productivity.

First, choose your personal computer -either the well
established HP -85 or the new low-cost HP -83. Both form the ideal
nucleus of an affordable, expandable personal business system.

Next, start building your system -Add HP's full-scale,
compatible peripherals: flexible disc drives to provide you with
fast access into large volumes of data; an impact printer, a full -
colour graphics plotter...And, if you ever need more power, simply
plug it in with add-on ROMs and modules.

Now, give your system the business sense you need
-by selecting from Hewlett-Packard's comprehensive and still
growing range of professional software. For planning budgets,
creating forecasts, modifying projections, financial planning,
organising data and even generating mailing lists. Software
packages such as VisiCale PLUS allow dynamic and immediate
analysis of data and projections using the "what if' facility as well
as automatic and fast recalculation capabilities... Like the
Series 80 Graphics Presentation Pac, which lets you prepare
professional, presentation -standard graphs, charts and overhead
transparencies straight off the computer... Like the HP
Information Management Pac, a complete, powerful and flexible
system for managing your data files.

When you build your complete personal business system around
an HP computer, you can promise yourself not only the long-term
reliability for which Hewlett-Packard are renowned, but the
assurance that your entire system can be serviced and cared for on
site by the same business computer professionals who designed it.
HP personal computers, and the business sense that goes with
them, are available now from your HP dealer. Ask him for a
demonstration.

WisiCalc is a trademark of Personal Software Inc.

HEWLETT
PACKARD

Contact your nearest dealer for a demonstration:
Aberdeen Tyseal Office Equipment Ltd, Tel: 29019. Belfast Cardiac Services, Tel: 625566. Birmingham John Mab on Assoc., Tel: 643 6351. Microdigital, Tel: 632 6303.
Bournemouth South Coast Computers, Tel: Wimborne 893040. Brighton Office Machinery Engineering, Tel: 689682. Bristol Decimal Business Machines, Tel: 214093.
Cambridge Cambridge Computer Store, Tel: 65334. Hi-Tek Distribution Ltd, Tel: 81996. Chester Microdigital, Tel: 317667. Dublin Abacus Systems, Tel: 711966.
Edinburgh Business & Electronic Machines, Tel: 226 4294. Robox Office Equipment Ltd, Tel: 225 3871. Holdene, Tel: 668 2727. Glasgow Robox, Tel: 221 8413/4.
Leeds Hold ene, Tel: 459459. Leicester Sumlock Services, Tel: 29673. Leighton Buzzard Co-ordinated Computer Systems, Tel: Heath & Reach 581/2. Lichfield Anglo-American, Tel: 481042.
Liverpool Microdigital, Tel: 227 2535/6/7. Rockliff Brothers, Tel: 521 5830. London Euro-Cale, Tel: 739 6484, 636 8161, 405 3113; Sumlock-Bondain, Tel: 250 0505, 626 0487, 388 5702;
The Xerox Store, Tel: 405 5659, 629 0694, 588 1531. Manchester Automated Business Equipment, Tel: 432 0708. Holdene, Tel: Wilmslow 529486. Microdigital, Tel: 832 6087.
Newcastle Thos Hill International, Tel: 739261. Newport Micromedia Systems, Tel: 59276. Reading CSE Computers, Tel: 61492; Sintrom Electronics, Tel: 85464.
Royston (He rts) Electroplan, Tel: 41171. Sheffield Microdigital, Tel: 750977. Slough Crellon Electronics Ltd, Tel: Burnham 4300. Southampton South Coast Business Machines, Tel: 22958.
Sunderland Thos Hill International, Tel: 42447. Tunbridge Wells D. J. Herriott, Tel: 22443/4. Wallingford Midas Advisory Services, Tel: 36773.
Watford Automatic & Electronic Calculators, Tel: 31571. Woking Petalect Electronic Services, Tel: 69032. Worthing Office Machinery Engineering, Tel: 207292.
CHANNEL ISLANDS: Absolute Electronic Systems, Tel: Jersey 77070.
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SIX
TOUGH QUESTIONS
YOU SHOULD ASK
BEFORE BUYING

A MICRO.
1. Is it easy to use?
2. Are the programs versatile?
3. Is it absolutely reliable?
4. Does it have a national network of

distributors and dealers offering
full service and support?

5. Is it competitively priced?
6. Can you see proof of performance?

With the new Adler Alphatronic the answer is 'yes' to all
these questions. Because Alphatronic is the micro that was
specially designed for the small businessman. To cut paperwork,
cope with accounts, payroll, stock control, VAT - and generally
make business, arid cash, flow more smoothly. When it comes to
versatility, price, reliability and performance, Alphatronic is
outstanding value.

The Alphatronic PI costs £1600* and includes a 2000
character screen, keyboard, integral double density floppy
disk unit and CP/Ml disk and manual. Alphatronic P2 complete
includes 2000 character screen, keyboard, two integral double
density floppy disk units together with a dot-matrix printer,
CP/Mt disk and manual and costs £2345.

 Prices exclusive of VAT t Trade mark of Digital Research Corp

tin] m LJJ1;,.1 in

Printer not included on P1 model at 0600.

PRACTICAL COMPUTING November 1981

FREE
With model PI : a two disk basic teach -in course worth £85.

With model P2: a two disk data retrieval program worth £120.
Send back the coupon and we'll tell you how Alphatronic

could be the answer - your answer.

i/&.M.W111t.

alphaTronic

ADLER's NEW £1600 MICRO. BRILLIANTLY SIMPLE ALPHATRONIC.

Alphatronic Division, TRIUMPH ADLER (UK) LTD.
(formerly Adler Business Systems Ltd.)

27 Goswell Road, London EC1M 7AJ. Tel: 01-250 1717.

Please send me further details on the Adler Alphatronic.

Name
Company
Address

Telephone
PC 11/81

IBS 81 October 20-29. Hall 4 Stand 321.  Circle No. 105
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softbox.....
Simply by plugging the SMALL SYSTEMS
SOFT ,BOX into the PET IEEE port and
loading the CP/M disk, the PET will run
under the world's most popular disk
operating system, CP/M (tm). No internal
connections or modifications to the PET are
required.

Applications packages designed to work
with specific terminals (e.g. Lear Seigler
ADM3A, Televideo 912 or Hazeltine 15001
will need no modifications to work with the
PET screen, as the SMALL SYSTEM SOFT
BOX allows the PET screen to emulate any of
these devices.

Specifications

 Full 60k byte RAM
 CP M version 2.2
 Z80 CPU running at 4Mhz with no wait
states.

 Dimensions : 25cm x 9cm x 16cm
 Operates with any series 2000, 3000, 4000,
or 8000 PET
 Supports up to 8 Commodore disk drives
in any mix of 3040, 4040, or 8050 drive types.
 Diskette containing CP/M system with
utilities, and full documentation included in
price lists. Please specify 3040, 4040 or 8050
disk format when ordering.
 Optional RS232 serial interface (with user
definable baud rates) for use with a terminal
or printer.
 Optional Corvus drive interface.

Disk format information
When ordering your SoftBox and software
please ensure that you specify the correct
code letter for your disk drives:
A - 2040 or 3040 drives without

upgrade ROMs
 - 4040 drives, or 2040/3040 with

DOS version 2:1 upgrade (the
disk motor starts spinning im-
mediately on power -up)
8050 drives.

Please specify the model or PET 12000 series,
3000 series, 4000 series, 8032 or 8096) to help
us configure your CP/M correctly before
shipping. For 2000 series PETs, specify old or
new ROMs.

SoftBox prices

SoftBox £550
SoftBox with RS232 interface £595
SoftBox with hard disk interface for Corvus
drive £615
SoftBox with RS232 and hard disk interface
options £660

Corvus drive prices
5 M Byte £2495

10 M Byte £3795

20 M Byte £4695

Designed and developed by Small Systems Engineering
in conjunction with Unicorn Software Ltd

gg

Softbox CP/M software
Package name (author) price with manual/manual only

Languages
ALGOL -60 IResearch Machines) £130/f20
ALGOL is a powerful block structured language featuring
ecomonical run-time dynamic allocation of memory. The
compiler is very compact 124k) and supports almost all
Algol -60 report features

BASIC -80 (Microsoft) 075/120
This is Microsoft Extended BASIC interpreter, version 5. It is
a powerful, ANSI compatible disk BASIC with many
features not found in PET BASIC, such as WHILE/WEND,
chaining, variable length file records, double precision
floating point, PRINT USING facility, error trapping, hex-
adecimal numbers and more.

BASIC COMPILER (Microsoft) E195/120
This compiler is language compatible with the Microsoft ver-
sion 5 interpreter but generates 8080/Z80 machine code, so
that program execution is typically 3 to 10 times faster.

C COMPILER 1BD Software) E80/E15
This compiler supports most major features of the language,
including structures, arrays, pointers and recursive function
evaluation. The compiler produces compact, relocatable
8060 code for use with the linker and library supplied.

C COMPILER (Whitesmith's) E325/f10
This compiler conforms to the full UNIX version 7 implemen-
tation of the C language, which has more facilities than
Pascal or BASIC and produces faster code.

CBASIC (Software Systems) E75/E12
This is a non -interactive BASIC used by many business ap-
plication programs. It supports full file control, chaining, for-
matted output and sequential and random disk file access,
14 -digit arithmetic, WHILE/WEND and optional line
numbering.

S -BASIC £155/E20
A structured BASIC compiler generating 8080 native code,
combining structured programming and the speed of
machine code while maintaining the convenience of BASIC.

CIS -COBOL (Microfocus) E425/E30
An ANSI '74 standard COBOL compiler fully validated by
U.S. Navy tests to ANSI level 1. The compiler also supports
many features of level 2 including dynamic loading of
COBOL modules and a full Indexed Sequential (ISAM) file.

COBOL -80 (Microsoft) £375/f.20
An ANSI '74 COBOL compiler producing relocatable
modules compatible with FORTRAN -80 or MACRO -80 out-
put. COBOL -80 has a complete ISAM facility and interactive
screen handling.

NEVADA COBOL E80/E15
A subset of the ANSI '74 standard with 18 -digit precision, a
built-in debugging facility, interactive ACCEPT and
DISPLAY screen handling commands, and very fast execu-
tion time.

FORTRAN -80 (Microsoft) E230/120
The popular science and engineering language, complying
with the ANSI '66 standard lekcept for the COMPLEX data
type), with enhancements such as mixed mode arithmetic.

muLISP E110/E15
LISP is an interactive programming language widely used for
artificial intelligence applications.

PASCAL/M E95/E15
This compiler produces p -code and is an extended im-
plementation of standard Pascal, with long 132 -bit) integers,
a SEGMENT procedure type (for overlays) and an added
STRING data type.

PASCAL/MT E135/E20
This is a subset of standard Pascal, which generates
ROMable 8080 machine code and supports interrupt pro-
cedures, CP/ M file input/output, and assembly language
subroutines.

PASCAL/MT + E265/ E.20
A Pascal -compiler meeting the ISO standard, with many
enhancements including full string handling capability and
random access files.

PASCAL/2 I Ithaca Intersystem') E205/E15
A compiler producing ROMable, re-entrants Z80 macro -code
highly optimised for speed, supporting variant records, str-
ings. direct I/O and debugging aids such as IMBED and
TRACE.

PL/1 -80 (Digital Research) E265/ NA
A general purpose application programming language giving
mainframe capability for developing large-scale structured
programs in a microcomputer environment

TINY C E55/E30
An interactive, scaled -down version of the C language, ideal
for teaching structured programming techniques.

TINY -C TWO E130/E30
A compiler written in TINY C. The source code is included
on disk.

WORD PROCESSING
WORDSTAR (MicroPro) E255/05
A powerful screen -oriented word processor designed for
non -technical personnel. Text formatting is performed on
the screen, so that what you see is what you print-out will
look like. WORDSTAR's advanced facilities include justifica-
tion, pagination, underscore, boldface, subscript and
superscript, block movement of text,

WORDINDEX (MIDAS) E100/ NA
A program to assist WORDSTAR users by generating a table
of contents and index from a WORDSTAR document.

MICROSPELL E130/ NA
This is a spelling help program which scans through a docu-
ment file stopping at each dubious word, offering correctly
spelt alternatives and allowing you to correct the word with a
keystroke.

SPELLGUARD E156/E15
A spelling proofreader to assist in eliminating spelling
mistakes in document files.

MAGIC WAND E215/E30
A word processing system with a simple, easy to use screen
editor and a powerful print processor.

TEX (Digital Research) E55/E10
A text formatter to create paginated, page -numbered,
justified copy from a text file. Output may be directed to the
printer or to a disk file.

TEXTWRITER III £75/E15
A text formatter to justify and paginate letters and other
documents.

LETTERIGHT (Structured Systems Group) E105/E15
This program can be used to create, edit and type letters and
other documentk,

MAILING LIST SYSTEMS
MAILMERGE(MicroPro) £80/E15
MAILMERGE is an add-on utility for WORDSTAR users
allowing the production of personalized form letters or other
documents from a mailing list made using DATASTAR or
NAD. Requires WORDSTAR.

POSTMASTER £85/E12
A comprehensive, menu -driven package for mail list
maintenance.

NAD (Structured Systems Group) £60/f15
NAD is an interactive Name and Address system, allowing a
mail list to be created and maintained. Custom name and ad-
dress labels may be printed, and reports may be generated.

TELECOMMUNICATIONS
BSTAM E105/NA
This telecommunications utility permits any type of CP/M
file to be transferred to or from another computer also equip-
ped with BSTAM. Transmission occurs at full speed with
CRC error checking ana automatic error recovery.

BSTMS £1 15/ NA
An intelligent terminal program permitting communication
with a mainframe computer.

NUMERIC PROBLEMS
SOLVING TOOLS

T/ MAKER II E145/E15
An advanced utility for preparing management reports with
tabular data, combining visual calculator with a full screen
editor.

small systems engineering limited 2 4 Canfield Place London NW6 3BT Telephone 01 328 7145



software
for the Commodore PE T

MICRO MODELLER 1.425/NA

The number one Financial Modelling and forecasting
program.

AALYST (Structured Systems Group) 0301E12
customised data entry and reporting system in which the

ser specifies up to 75 data items per record, and can use in -
tractive data entry, retrieval and update facilities to make
'formation management easy.

PL E365/120
Financial Planning program so advanced that it's like hay-

ig a mainframe computer on your desk. FPL creates,
codifies, displays and prints financial forecasts

nuSIMP/muMATH E135/E20
1 package of programs including muSIMP, a high level pro -
'ramming language for symbolic and semi -numeric process -

and muMATH, an interactive symbolic mathematics
ystem written in muSIMP.

.TATPAK f260/E20
1 professional statistics and probability package which can
3pidly handle large files of data.

)ATEBOOK E186/E20
his program allows you to manage your own time land
ithers'l efficently, just like an office appointment book but
vith the speed and memory of a computer.

)ATA MANAGEMENT
SYSTEMS

NEW

dBASE II £385.00
An interactive relational database management package
with full screen formatting and its own fully structured high
level command language. Interactive data entry and Valida-
tion with WordStar -like commands. Allows you to develop
application packages in days rather than months.

CBS E210/E25
Configurable Business System is an easy to use, interactive
data management system with the capacity to define and
implement custom accounting applications without recourse
to programming languages such as BASIC and FORTRAN.

HDBS 1.160/1.20
A CODASYL-like Hierarcical Data Base System with user -
defined SETs, RECORDS and ITEMs, bringing mainframe
data -base management capabilities to your systems.

MDBS E475/120
Micro Data Base System is a full network data base with all
the features of HOBS, with fixed or variable record length,
read/write protection at the ITEM, RECORD, SET and FILE
levels.

MDBS. DRS E160/NA
Dynamic Restructuring System option for MOBS. This is a
stand-alone program allowing data -bases already containing
data to be re -designed without affecting the data.

IMDBS.QRS E160/ENA
auery/Report Writing System for DBMS is a stand-alone
program which provides and English -like query language.
allowing non -programmers to interrogate the data base.

MDBS.RTL £160/NA
Recovery/Transaction Logging module for MOBS, which
records any data base changes in a transaction log file which
may be used by the recovery processor to update a back-up
copy of the data base.

ACCOUNTING PACKAGES IGRAFFCOMI

PAYROLL
COMPANY SALES
COMPANY PURCHASES
GENERAL ACCOUNTING
STOCK CONTROL
ORDER ENTRY AND INVOICING
ADD
TIME RECORDING SYSTEM
LEASE RENTAL AND HP SYSTEM

E475/E35

E425/E35

f425/f35
E375/E35

E325/E35

E325/f35
f255/f3S
f375/f35
f375/E35

LANGUAGE APPLICATION
TOOLS

BASIC UTILITY DISK £40/NA
This disk consists of the CRUNCH -14 compacting utility to
reduce the size of and increase the speed or programs writ-
ten in Microsoft BASIC -80. Also included is DPFUN, a set of
double precision routines including square root, natural log,
sinh, arcin - runs at high speed.

DATASTAR (MicroPro) E195/E36
A powerful, comprehensive forms contol and display system
for key -to -disk data entry. DATASTAR is menu driven with
built-in learning aids such as help messages on the screen,
and input fields may be verified by length, mask, or type (up-
per or lower case, numeric).

FORMS 2 FOR CIS -COBOL (Microfocus) E110/E12
A screen editor which automatically creates a query and up-
date program of indexed files using CRT protected and un-
protected screen formats.

FABS E106/05
FABS gives you rapid access to large data files by using
balanced tree structres containing up to 65,000 records. In-
structions are included for use with CBASIC2, S -BASIC,
BASIC -80, BASIC compiler, PL/I-80, Pascal/MT + and
FORTRAN -80.

MAGSAM III E75/E15
A sophisticated, versatile ISAM file management support
system for use with CBASIC-2 and BASIC -80 business ap-
plications, allowing real-time enquiries, updates, additions
and deletions

MAGSAM IV E186a15
A high-speed machine code version of MAGSAM III for
CBASIC-2 only. It has a 75 percent faster execution time.

M/SORT FOR COBOL -80 E130/E12
A record -sorting utility for COBOL -80 conforming fully to the
ANSI '74 level 2 sort /merge standard (except for alphabet -
name collating sequence).

PSORT -515/NA
A high speed machine language sort -merge utility for files
with fixed length, aligned field records, such as random ac-
cess files created under BASIC -80.

QSORT (Structured Systems Group) L155/NA
A fast sort/merge program written in 8080 assembly
language for files with fixed record length but variable field
kngth. It can sort on up to five ascending or decending
keys.

STRING/80 C50a15
A set or routines to allow string handling as well as direct
CP/ M BDOS calls from FORTRAN -80 and other compiled
Microsoft languages.

STRING/80 SOURCE CODE available separately E186

STRING BIT E40/E15
FORTRAN character handling routines allowing the FOR-
TRAN user to find, fill, pack, move, separate, concatenate
and compare strings.

SUPERSORT (MicroPro) E125/E25
A superior sort, merge and extract utility supplied both as a
complete program and as a relocatable module in Microsoft
format. SUPERSORT sorts up to 500 records per minute.

ULTRASORT II E106/15
This high speed sort utility, equipped with select and exclude
capabilities, will sort, merge and select data files either in
stand-alope mode or called via CBASIC-2 subroutines. It
sorts on five keys, each independently ascending or descen-
ding, with fixed or variable length field lengths.

SYSTEM TOOLS
MAC (Digital Research) E65/E15
A full Intel standard macro assembler including the pseudo-
ops RPC, IRP, REPT, TITLE, PAGE and MACLIB. Macro
libraries are included for CP/M sequential field access,
assembling Z80 instructions 'fuses non-standard
mnemonics), etc.

SID (Digital Research) E85/E10
An 8080 symbolic debugger with full trace, pass count, and
breakpoint facilities plus back -trace and histogram utilities.
SID works uses symbol files produced by MAC or the
Microsoft linker to give a full symbolic display of user labels.

ZSID (Digital Research) E70/ENA

A version of SID which uses Z80 mnemonics.

MACRO -80 (Microsoft) E135/E15

A Microsoft utility package comprising a powerful macro
assembler which will accept both 8080 and Z80 mnemonics
producing a relocatable output file compatible with COBOL -
80, FORTRAN -80 and compiled BASIC object files.

XMACRO-86 (Microsoft) (155/1.15
An 8086 cross assembler which uses mnemonics slightly
modified from the Intel ASM86 assembler. All the macro
features and utilities of MACRO -80 are included.

XASM 05, 09, 18,0 48, 68, F8, 65, COPS 400 and 51
E95/f10

Cross assemblers for the Motorola 6805, Motorola 6809,
RCA 1802, Intel 8048, Motorola 6800, Fairchild F8, MOS
Technology 6502, National Semiconductor 400 and Intel
8051 families.

PASM (Phoenix Software Associates) E70/E15
A Z80 macro assembler using Intel/TDL mnemonics, which
will generate output in either Intel hex format or TDL object
format or PSA relocatable binary format.

PLINK II (Phoenix Software Associates) £185/NA
A two -pass disk -to -disk linkage editor capable of producing
ROMable code. It has full library facilities, and input can be
PSA relocatable, TDL object or Microsoft REL files.

PMATE £100/NA
This new -generation screen editor is bristling with special
features including full side scrolling, and two visible cursors,
one in the text area and another in the command line

BUG and pBUG (Phoenix Software AssociatesE70/E15
A Z80 interactive machine language debugging tool with full
mnemonic trace and interactive assembly, using PASM-
compatible mnemonics.

DISTEL E80/NA
Disassembles 8080/Z80 machine code file to Intel 808) or
PASM/TDL mnemonics.

DISILOG E60/NA
A version of DISTEL for Zilog Z80 mnemonics,

ZDT E30/NA
A Z80 debugging tool to trace, break and examine registers
with standard Zilog/ Mostek mnemonic disassembly
displays.Useful features include the ability to direitly access
input/output ports, search for hex or ASCII strings, and
compare memory areas byte by byte.

Z80 DEVELOPMENT PACKAGE E70/ NA
This package consists of a line editor, a relocating Z80
assembler using Zilog/Mostek mnemonics with conditional
assembly and cross reference table facilities, and a linking
loader producing in Intel format hex file.

WORDMASTER (MicroPro) E75/25
In one mode this text editor has a superset of CP/M's ED
commands including global search and replace, horn for-
wards and backwards in the file.

RAID E130/E15
Real-time Assembler Interactive Debugger, for 8080 soft-
ware emulation and real-time debugging.

RECLAIM 1.40/ NA
A utility to validate disk media under CP/M. It checks a
diskette or hard disk surface for errors, collecting any bad
sectors into invisible files so that they cannot be accessed.
The remainder of the disk can then be used as normal.
DESPOOL (Digital Research) E46/NA
A utility to permit the simultaneous background printing of a
data from a disk file while the user executes another program
from the console. DESPOOL occupies 3K of memory.

Please note - the prices in this catalogue are subject t:,
change. Certain packages may require a software license
agreement to be complete and returned before shipment can
be made.
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Over the last two years more than 1,000 completely non -technical users
in the UK alone used one British program to keep student records,
personnel files, mailing lists, sales records, parrot breeding records,
man hole cover records, electoral roll records, blood donor records,
pharmacy records, patient records, stock records, library lists, dating
agency files, parts files, exchange rate files, employment files, accoun-
tant and solicitors records, farm records, garage records etc, etc.

How could YOU use Compsoft's DMS* (Data
Management System) this year?

*Available on CP/M with link to Wordstar or
Commodore machines linking to Wordcraft,
Wordpro, and Visicalc.

Designed with the non -computer expert in mind, DMS users, ranging from those in the smallest to
those in the largest multi -national companies, have followed the simple screen instructions to create
their own file, store, amend, sort and search for information.

Searching on multiple parameters is easy, and these pre -selected batches of records can then be
processed (e.g. update all my prices by 5% and recalculate the new inventory value), displayed,
passed to the report generator, or merged with other files.

Batches of data may be deleted, and the space automatically re -used. Most importantly the file
structure can be amended, adding or deleting lines as required, while still retaining existing data.

Screen layouts (as many per file as you like and all password protected), calculations and print layouts
can be stored on disk for future use.

DMS can store up to 1,000 characters per record, and is backed up by its own British authors from
Compsoft's base in Guildford, Surrey. We are always happy to discuss your applications or arrange
demonstrations with your area dealers.

DMS will run on Equinox, PET (including 96K), Rair, Cromemco, Superbrain (includ-
ing double tracking machines), Apple, Cifer, Heath, North Star, Dynabyte, Vector -
graphic, Shelton, SD. In fact on any CPM-based system with floppy or hard disks.

You can contact us at
Compsoft Ltd, Great Tangley Manor Farm, Wonersh,

Guildford, Surrey GUS OPT.
Telephone: Guildford 0483 505918/39665.
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YOU NEED A PRINTER THAT PRINTS LIKE THIS.

The more your system can do, the better your
terminal should be. That's why, if you're adding
text editing capability to your data processing
system, you should also think about adding a
quality daisywheel terminal to replace the matrix
terminal you're using now. And the best -quality
terminal you can buy is one by Qume.

A printer for every application.
No matter what application you choose,

Qume makes a printer to fit it.
Like our Sprint 5° KSR and RO, which

have achieved the reputation for being the
easy -to -use leader in letter-perfect terminals.
You can have 50 different typestyles to use with
it, including APL, scientific symbols and
international character sets.

And there's the Sprint 5 Wide-Trackcp with
RS -232C interface. The first character printer
data terminal in the world capable of handling
paper up to 28 inches wide. That's a full 264 -
column printing area. Sprint 5 Wide Track adds
an entirely new dimension to the printed word.

The best backup in the business.
Not only do we make the best printers, but

we also provide the best support to back up

ova

0100"1"1"-\0w
me NEW Sp, e

PRACTICAL COMPUTING November 1981

what we sell. That means excellent service to
the OEM and the end user, and one of the best
supplies programs in the business.

So if you're getting ready to upgrade your
system, then it's time you upgraded your
printer as well. To a Qume.

Ask about the NEW Sprint 7 and 9 models.

For more infcrmation 1miume[uK]
contact your AUTHORISED 'rA3

...e
DISTRIBUTOR

Cee b' 44-6
ACCESS DATA COMMUNICATIONS LTD., skao°
Eskdale Road, Uxbridge Industrial Estate,
Uxbridge, Middlesex UB8 2RT.Tel: (0895) 30831.

BYTECH LIMITED, Suttons Industrial Park,
London Rd, Earley, Reading RG6 1AZ. Tel: (0734) 61031.

DAISY TERMINALS LIMITED, Bridge Road,
Haywards Heath, West Sussex. Tel: (0444) 57546.

FACIT, Maidstone Road, Rochester, Kent.
Tel: (0634)401721.

ISG DATA SALES LIMITED, Unit 9, Fairacres Ind. Estate,
Dedworth Road, Windsor, Berkshire.Tel: (07535) 57955.

ROHAN COMPUTING LIMITED, 52 Coventry Street,
Southam, Warwickshire.Tel: (092681)4045.

Qume (UK) Limited Tel: (0734) 584646. Telex: 849706.
A British Company of ITT
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SuperBrain users get exceptional performance for just a
fraction of what they'd expect to pay. Standard SuperBrain
features include: two double density mini -floppies with 350K
bytes of disk storage, 32K of ram memory (expandable to 64K)
to handle even the most sophisticated programs, a CP/M
Disk Operating System with a high powered text edito7,
assembler, debugger and a disk formator. And, with
SuperBrain's S-100 bus adaptor, you can add all the
programming power you will ever need ... almost any type of
S-100 compatible bus accessory.
SuperBrain's CP/M operating system boasts an overwhelming
amount of available software in BASIC, FORTRAN, COBOL,
and APL. Whatever your application ... General Ledger,
Accounts Receivable, Payroll, Inventory or Word Processing,
SuperBrain is tops in its class. And the SuperBrain QD boasts
the same powerful performance but also features a double -
sided drive system to render more than 700K bytes of disk
storage and a full 64K of RAM. All standard!

TWO TYPICAL PACKAGE DEALS NORMALLY NORMALLY
01 - SUPERBRAIN 64K RAM 320 K 1950.00 01 - SUPERBRAIN 64K RAM 700K 2395.00
02 - EPSON MX80 FT (OR SIMILAR) 450.00 02 - NEC 5510 (OR SIMILAR) 1695.00
03 - CABLE 25.00 03 - CABLE ADAPTER 25.00
04 - 12 MONTH WARRANTY 235.00 04 - 12 MONTH WARRANTY 410.00
05 - DELIVERY IN UK 40.00 05 - DELIVERY IN UK 50.00
06 - TRAINING SESSION 50.00 06 - TRAINING SESSION 50.00
07 - CPM HANDBOOK 8.75 07 - CPM HANDBOOK 8.75
08 - 50 BASIC EXERCISES 8.75 08 -50 BASIC EXERCISES 8.75
09 = BOX PAPER (2000 SHEETS) 20.00 09 - BOX PAPER (2000 SHEETS) 20.00
10 - DBMS (DATABASE) 475.00 10 - DBMS (DATABASE) 475.00
11 - WORD -STAR (ELSEWHERE 250) 190.00 11 - WORD -STAR (ELSEWHERE 250) 190.00
12 - MBASIC-80 150.00 12 - MBASIC-80 150.00
13 - 40 MEMOREX DISKETTES 114.00 13 - 25 DYSAN D/SIDE DISKETTES 150.00
14 - DOS+ AND DIAGNOSTICS 125.00 14 - DOS+ AND DIAGNOSTICS 125.00
15 - SUPER CALC 125.00 15 - SUPER CALC 125.00
16 - MSORT & DSORT 75.00 16 - MSORT & DSORT 75.00
17 - RECOVER (ERASED FILES) 25.00 17 - RECOVER (ERASED FILES) 25.00
18 - INSTANT BASIC 9.00 18 - INSTANT BASIC 9.00

(NOT INC VAT) 4075.50 (NOT INC VAT) 5985.50
OUR PRICE 2950.00 OUR PRICE 4850.00

WARRANTY NOTE: WE HANDLE ALL REPAIRS OURSELVES.
WARRANTY COVERS FREE REPLACEMENT EQUIPMENT IF DEFECTIVE IN FIRST THREE WEEKS. THEREAFTER UP TO 12 MONTHS THE COVER PROVIDES INSURANCE
ON ALL SPARE PARTS AND LABOUR COSTS (EXCLUDING CARRIAGE).

6. CALL OUT MAINTENANCE IS ALSO AVAILABLE AT 25.00 MINIMUM (LONDON) 50.00 MINIMUM ELSEWHERE IN U.K. PLUS MILEAGE.

r -

Our New CompuStarTM 10 Megabyte Disk
Storage System (called a DSS) features an 8
inch Winchester drive packaged in an attrac-
tive, compact desktop enclosure. Complete
with disk, controller and power supply. Just plug
it into the Z80 adaptor of your SuperBrain and
turn it on. It's so quiet, you'll hardly know it's
there. But, you'll quickly be astounded with its
awesome power and amazing speed. The
secret behind our CompuStar DSS is its unique
controller/multiplexor. It allows many terminals
to "share" the resources of a single disk. So, not
only can you use the DSS with your SuperBrain,
you can configure multiple user stations using
our new series of CompuStarTM terminals,
called Video Processing Units of VPU'sTM.

*** D/SIM ***
(DETERMINISTIC

SIMULATOR)

01=FILE RELATED TASKS
02=FUNCTION TABLES
03= MATHEMATICS
04= COMPUTE FUNCTIONS
05=AUTOMATIC PROCESSES
06=VOCABULARY SECTION
07=SET RECORD FORMS
08=FIELD ATTRIBUTES
09=PRINT FORMAT
10=DISK SWAP

SELECT?

A NEW MODELLING PROGRAM. TOTALLY IN
CORE. PROVIDES THE ABILITY TO TABULATE
FINANCIAL (AS WELL AS OTHER) DATA AND THEN
PROCESS THE DATA UNDER CERTAIN ALTERNA-
TIVE CONDITIONS. SET-UP INITIAL CONDITIONS
OF A GIVEN SITUATION AND EVALUATE THE
CONSEQUENCES UNDER A GIVEN LOGICAL
MODEL. ALTER THE CONDITIONS AND EVALUATE
POSSIBLE ALTERNATIVE CONSEQUENCES
BEFORE TAKING ACTION.
PRICE (195.00) MAIL ORDER OR 250.00 WITH
TRAINING. (MANUAL 20.00).
GRAMA (WINTER) LTD/G.W. COMPUTERS LTD.
ARE THE PRODUCERS OF THIS PACKAGE WHICH
IS UNEQUALLED FOR ITS LEVEL OF TOTAL INTE-
GRATION, LINGUISTIC FLEXIBILITY AND MAXI-
MISED DISK/MEMORY CONSERVATION.
AUTHOR TONY WINTER
(M.D.;B.A.LIT;B.A.HON.PHIL; AND LECTURER).

The COMPUSTARTM
Family ...
VIDEO PROCESSING UNITS
Model 10 VPU
64K Internal Memory
Integral CRT, CPU, & Keyboard

 Download programmable
Model 15 UPU (Universal Processing Unit)
 64K Internal Memory
 Same features as VPU, less integral CRT

and keyboard
 Can be used as a remote printer or a termi-

nal interface device
Model 20 VPU
 64K Internal Memory
 350K Dual Disk Capacity

Integral CPU, Disks, CRT & Keyboard
Model 30 VPU
 64K Internal Memory
 750K Dual Disk Capacity

Integral CPU, Disks, CRT & Keyboard
Model 40 VPU
 64K Internal Memory

1Vx MB Dual Disk Capacity
Integral CPU, Disks, CRT & Keyboard

DISK STORAGE SYSTEMS (All feature our
255 user controller)

10 MB Winchester
 Shugart 8 inch mechanism
 Quiet, table -top operation
 Can be used with CompuStar or SuperBrain

Video Terminals
32 MB Control Data CMD
 Cartridge Module Mechanism
 16 MB fixed/16 MB removable
 Rack -mountable
96 MB Control Data CMD
 Cartridge Module Mechanism
 80 MB fixed/16MB removable
 Rack -mountable
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*** MAIN MENU DISP
WIDELY USED IN U.K./FRANCE/U.S.A. AND ENGLISH SPEAKING COUNTRIES FOR ITS OVERALL

FLEXIBILITY AS A COMPLETE BUSINESS PACKAGE.

01 = ADDRESS SECTION 13 = PRINT CUSTOMER STATEMENTS
02 = STOCK CONTROL 14 = PRINT SUPPLIER STATEMENTS
03 = A/C RECEIVABLES 15 = PRINT AGENT STATEMENTS
04 = SALES LEDGER 16 = PRINT TAX STATEMENTS
05 = A/C PAYABLES 17 = RUN SEPARATE PROGRAMS
06 -= PURCHASE LEDGERS
07 = BANK UPDATE
08 = USER DATABASE AREA

18
19
20

= CHANGE VOCABULARY
= PRINT YEAR AUDIT
= PRINT PROFIT/ LOSS A'C

19.001
(9.00)

09 = INVOICE CREATION
10 = ORDER FILES
11 = 30/60/90 DAY AGE ANALYSIS

21
22
23

= DISK DIRECTORIES
= CASHFLOW FORECAST
= PAYROLL (N/AVAILABLE)

(9.001
(9.001

12 = ARITHMETIC SECTION 24 = DISK SWAP/EXIT SYSTEM

INCLUDES INVENTORY, DATABASE MANAGEMENT, INVOICING, MAILING ADDRESSES, STATEMENTS, SALES/PURCHASE LEDGER WITH OR WITHOUT AUTO
STOCK UPDATE AND DOUBLE ENTRY JOURNALS INCLUDING NOMINAL LEDGER; PLUS AT RECEIVABLE AND PAYABLE MAKING AUTO BANK ENTRIES.

WHICH OPTION (LEVEL 8.00 @ 975.00)
(LEVEL 9.00 @ 1075.001

SUB -MENU EXAMPLES:
>Quit or .Random or . Sequential or .Key sorted field or .Other functions
>Quit or .All or .Part of .Specific
>Quit or .Fast screen or .Slow screen or .Rapid print or .Pausing print
>Quit or .Continue or .Amend or .Delete or .Print
>Quit or .Double entry or .Alter filename or .Echo input or .Print options
>Quit or .Mail ticket or .Columnated or .Raw data line
>Quit or .Add or .Subtract or .Multiply or .Divide
>Quit or .Greater or .Smaller or .Cross refer two files

+ + + + + + + + SUPER - BUS + + + + + + + + A NEW HIGHER LEVEL OF THEABOVE PACKAGE ...
HAS BEEN REDUCED IN SIZE BY 50 PER CENT TO A SINGLE 15K BASIC PROGRAM, MAKING ALL FILE RETRIEVALS A MATTER OF NANOSECONDS. WORKS UNDER
M/PM AND COMPUSTAR FOR COMMON DATA RETRIEVAL LEVEL 10.00... "" 1475.00 ""

DBMS (DATABSE) HAS 01=; 02=; 04=; 06=; 07=; 08=; 17=; 18=; 21=; 24=. PRICE 475.00.

DATABASE FEATURES ARE: .. . FOR ANY SIZE RECORD UP TO TWENTY FOUR FIELDS FILE ARCHITECTURES CAN BE DESIGNED WITH COMPLETE FREEDOM OVER
THE LINGUISTIC CONVENTIONS ASSIGNED TO EACH FIELD. THE FILE THEN CAN STORE 32000 RECORDS WHICH CAN BE SEARCHED BY THE RANDOM'ACCESS
NUMBER (RETRIEVED IN LESS THAN ONE SECOND) OR 'KEY' RANDOM ACCESS ON SPECIFIED FIELD OR SEQUENTIALLY COMPARING FOR LEFT FIELD PARTS,
FIELD-INKEYS, OR PARTS OF RECORD, AND THEN CHANGED, PRINTED, DELETED, SKIPPED.

GRAMA (WINTER) LTDIG.W. COMPUTERS LTD. ARE THE PRODUCERS OF THIS PACKAGE WHICH IS UNEQUALLED FOR ITS LEVEL OF TOTAL INTEGRATION,
LINGUISTIC FLEXIBILITY AND MAXIMISED DISK/MEMORY CONSERVATION.
AUTHOR TONY WINTER (M.D.;B.A.LIT;B.A.HON.PHIL; AND LECTURER)

WE EXPORT TO ALL COUNTRIES CALLERS ONLY BY APPOINTMENT
CONTACT TONY WINTER ON 01.636.8210

CORRESPONDENCE ONLY TO: 89 BEDFORD COURT MANSIONS, BEDFORD AVENUE, LONDON W.C.1.
NOTE!!! LEVEL 9.00 TOTALLY IN CORE PROGRAM LEAVES MASTER DRIVE FREE (SAVING OF 200 POUNDS HARDWARE).
IMPORTANT!!!. NO HARDWARE IS ANY VALUE WITHOUT THE SOFTWARE, AND OUR SOFTWARE IS UNEQUALLED.
WE GIVE YOU A DISCOUNT TO SET YOU GOING. JUST DECIDE ON THE SYSTEM YOU INTEND PURCHASING, AND
TAKE 10% OF ITS VALUE OFF THE PRICE YOU WOULD HAVE TO PAY FOR THE SOFTWARE. YOU COULD GET THE

SOFTWARE FREE WITH THE HARDWARE IF YOU CHOSE THE BEST SYSTEM WE SELL.
SUPERBRAIN SUPERBRAIN COMPUSTAR COMPUSTAR PRINTER PRINTER '9

64K + 320 K DISK 1950.00 64K MDL 10 VPU 1695.00 OKI MICRO -80 450.00
64K + 700 K DISK 2395.00 64K MDL 15 PRNT 1595.00 OKI MICRO -83 795.00
64K + 1.5 MB DISK 4595.00 64K MDL 20 VPU 2495.00 EPSON MX80F/T 450.00
EMULATOR TERML 495.00 64K MDL 30 VPU 2695,00 TEXAS 810 1395.00
INTERTUBE III TML 495.00 64K 5MB VPU 4895.00 DIABLO 630 1595.00
5 MEG CORVUS.DISK 2250.00 10 MEG INTERTEC 2950.00 NEC 5530 1595.00
11 MEG CORVUS 2955.00 32 MED INTERTEC 7950.00 NEC 5510 1695.00
CORDLESS PHONES 135.00 96 MEG INTERTEC 8500.00 NEC 5525 1895.00
SHUGART DRIVES 95.00 BUS PROGRAM 975.00 COME 5/55 1950.00
TRACTORS 150.00 BUS MANUAL 25.00 SHEET FED 850.00
SHUGART 5 MEG DSK 1500.00 S100 CONTROLLER 750,00 CP.M (TM) FREE

SYSTEM 1 3250.00 SYSTEM 2 4195.00 SYSTEM 3 4195.00
64K + 750 K DISK 64K + 5.3 M DISK 60K + 2.4 MEG
CRT AND S100 BUS CRT AND CORVUS CRT AND TWIN 8in
IN 1 'ARCHIVES' UNIT IN 1 'SUPERBRAIN' UNIT IN 1 'ABC -26' UNIT

MBASIC 80 150.00 FORTRAN -80 200.00 COBOL -80 320.00
CIS COBOL 420.00 PASCAL UCSD 275.00 WORD -STAR 195.00
MAIL MERGE 55.00 SUPER SORT 120.00 CBASIC 75.00
DATASTAR 190.00 BASCOMPILER 190.00 TEXTWRITER 75.00
DBMS (DATABASE) 195.00 SUPER CALC (CPM) 125.00 T/MAKER 150.00
DBMS (EXTENDED) 475.00 BUS VER 8.00 975.00 BUS VER 9.00 1075.00
MSORT & DSORT 75.00 DOS+ AND DIAGS 125.00 UTILITES 75.00

OUR PRICE INCLUDES FREE 10% ALLOWANCES AGAINST ANY SOFTWARE ABOVE
TRAINING SESSION DELIVERY 5-50 DISKS
CABLES 6/12 MTH WARRANTY 24/48 HOUR REPAIR
EXTENDED WARRANTY IF READ RIBBONS & THIMBLES MANUALS
CPM HANDBOOK BASIC MANUAL 2000 SHEETS PAPER

IF YOU WISH TO MAKE THE WARRANTY TO 1 YEAR THEN ADD 5% OF HARDWARE COST. OTHERWISE NO MAINTENANCE SCHEDULE, SIMPLY ADD -HOC CHARGES
AFTER WARRANTY EXPIRATION, SAME QUALITY SERVICE. (SITE MAINTENANCE ON APPLICATION).
DOS + AND DIAGNOSTICS FOR SUPERBRAIN SPECIAL ... 125.00 REPEAT KEY AUTO -LOAD, RAM CHIP TEST, FAST FORMAT BOTH DRIVES, FAST COPY TRACK
TOTRACK CPU TEST, RS232 TEST, SCREEN TEST, DISK TEST (VARIOUS), DISK I/O TEST.

MAIL ADDRESS G.W. COMPUTERS LTD. 55 BEDFORD COURT MANS. BEDFORD AVENUE. W.C.1.
DUE TO LONG TERM CONTRACTUAL COMMITTMENTS, WE ARE ONLY GIVING RESTRICTED DEMONSTRATIONS BY APPOINTMENT AT ONE OF OUR
LONDON OFFICES. WE EXPORT TO ALL COUNTRIES, AND TAKE AMEXCO, BARCLAYCARD AND ACCESS.
CONTACT TONY WINTER ON 01-836 8210 OR 01-631 4818 AND IF UNAVAILABLE THEN LEAVE A CALL-BACK MESSAGE (CLEARLY STATING YOUR TELEPHONE
NUMBER AND NAME) on the 24 HOUR ANSWER -PHONE, WE CALL BACK ANYWHERE IN THE WORLD.
MAIL ADDRESS 55 BEDFORD COURT MANSIONS, BEDFORD AVENUE, LONDON W.C.1.

CALLERS ONLY BY APPOINTMENT AT ONE OF OUR LONDON OFFICES. TELS 01.636.8210 AND 01.631 4818 (TONY WINTER)

PRACTICAL COMPUTING November 1981

 Circle No. 109
13



JEI-
MER IT MERIT COMPUTERS

LTD.

MICRO COMPUTER SYSTEMS & SOFTWARE

 THE FACT that you are considering
buying a computer suggests that you are
seeking to improve the efficiency of your
business - perhaps even to ease
considerable strain on yourself and your
administrative team.

 IRONICALLY it may be damaging to
your business if you choose "bargain"
software. At best the results may be
disappointing, frustrating and at worst -
unusable.

You could end up:
WITHOUT adequate audit trails and

error protection.
WITHOUT high volume capability.
WITHOUT expansion capability as your

business grows but
WITH the need to buy new

programs.
WITH the need to re-train staff and

re-enter data.

 TO PROTECT users of our financial
software - and our own reputation -
we at Merit have gone to great lengths to
prove, and improve our programs.

 WE USE THEM to provide bureau
services giving valuable feedback to
enhance our programs further.

 WE TRAIN YOU and provide an
excellent instruction manual. We also
provide a free consultancy service so
that you don't feel that you have been left
to get on with it.

 GLOWING REPORT? - Maybe but
don't be apprehensive about costs. The
KD 700 system illustrated costs from
£3570 complete. (Plus VAT) - which
shows that:

STOCK CONTROL
PURCHASE LEDGER
PAYROLL

**********************************
:  KD 700 Computer with 760K

*
*

storage on two 51/4" Qume disk **
* drives. 64K RAM.
**  Detachable keyboard (Optional) *

*
* **  12" Green phosphor screen. ** * Expandable to 264 Megabytes. *
**  MX80 Matrix Printer - 80cps.
* * Sales Ledger Program.

** £3570 COMPLETE (Plus VAT)
*********************************
DEALERS WELCOME LEASING AVAILABLE

 NATURALLY we go bigger - much
bigger with programs to suit.

SALES LEDGER INVOICE
PRODUCTION
ORDER PROCESSING
NOMINAL LEDGER
ACCOUNTS
PRODUCTION

*****INTEGRATED SYSTEMS*****
WORD PROCESSING INCOMPLETE RECORDS

  QUALITY CAN BE AFFORDABLE  

181 PRESTON ROAD, STANDISH, WIGAN, LANCS WN6 OPA.
TELEPHONE: STANDISH (0257) 426567, 426046.
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PRlNTERS
SEIKOSHA GP -80

The Smallest 80 Column Dot
Matrix Printer.
Unique printer principle 80 col
lines. 30 cps. 12 cpl. Plain paper

®rziff ; Tractor drive weight 2.5 kg
Footprint 12.6 sq ins. Bit
addressable graphics. Parallel
interface standard. RS 232 Apple
Pet TRS 80 options

£199

EPSONMaC SERIES

MX -80 £359
MX -80 F/T-1 £399

MX -80 Type II £425 MX -82 £449 MX -100 £575

Low Noise, High Price -
Performance Printer.
Five models. 80 cps. Bi-directional
Parallel interface. RS232 Pet Apple
TRS .80 Video Genie Sharp
options Letter quality. Lower case
descenders Condensed enlarged
and bold characters. Models
provide tractor roll and sheet feed -
bit image graphics - up to 15 ins
paper

ANADEX DP -9000 RANGE
High Quality Fast, Versatile
Printer.
Four models. Up to 15 inch paper
width Lower case descenders
160-220 cps bi-directional printing
RS232 current loop & parallel
interface X on X off. Optional 2K
buffer Multiple print densities
Fast print off high -density bit
image graphics

DP -9000 £795
DP -9001 £895 DP -9500 £895 DP -9501 £995

LEAR SIEGLER 310
Professional Dot Matrix
Printer.
High throughput. 180 cps. Bi-
direction. Fast head travel. Space
skip over. Lower case descenders
Enlarged and bold fonts. Parallel

) RS232 and current loop interfaces
X on X off. Condensed character
option. Sound reducing option.

£1386

 Authorised distributor
 Rapid delivery
 Dealer educational & quantity discounts
 Prices exclude VAT

OKI MICROLINE 80 & 82

a MPG

Compact 80 Column Printer.
80 cps. Uni direction (ML82 bi-
direction) Parallel interface. Serial
interface option. (ML 82 standard)
Pin and friction feed Tractor
option. Condensed and expanded
characters 80, 40, 66 and 132 cpl

ML 80 £299
ML 82 £449

OKI MICROLINE 83
Medium Speed 15"Printer.
120 cps. Bi-direction. Pm and
friction feed. Tractor option. 132 cpl
at 10 cpi. 4 character sizes. Graphic
characters. Parallel and serial
Interface. Fast serial interface
option.

£799

TEC STARWRITER
Best -Buy Daisy Wheel Printer.
Bi-direction 25 cps Low cost
supplies Standard Daisy Wheel
Carbon and fabric ribbons. Parallel
or RS232 interface. Sheet feeder
options

Parallel Interface £1020
Serial Interface £1067

FROM

RIVA TERMINALS LTD.
Glendale Park, Fernbank Road, Ascot, Berkshire SL5 8JB
Tel: Winkfield Row (03447) 5193 Telex: 847530
Northern Office: Tel Harrogate (0423) 503867
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Mail Order Software
from the world's leading microsoftware supplier

Software for most popular 8080/Z80 computer
disk systems including
NORTH STAR HORIZON, VECTOR MZ,
OHIO SCIENTIFIC, SUPERBRAIN, Z80 APPLE,
CROMEMCO, RAIR BLACK BOX, DYNABYTE,
SD SYSTEMS, RESEARCH MACHINES,
EXIDY SORCERER, IMSAI, HEATH,
and 8" IBM formats

Software
with /Manual

Manual Alone

DIGITAL RESEARCH

 CP/M FDOS - Diskette Operating System complete with
@ Text Editor. Assembler. Debugger. File Manager and system

utilities. Available for wide variety of disk system including
North Star, Helios II. Micropolis, ICOM (all systems) and Altair.
Supports computers such as Sorcerer, Horizon, Cromemco,
Ohio Scientific, RAIR Black Box, Research Machines,
Dynabybe, etc. from E75/115

O CPIM version 2 (not all formats available immediately)
05/115

 CPIM for Apple 11* Softcard ' 280 Microsoft BASIC 80
with high resolution graphicsOC. E250/E15

O MPIM 095/125
O MAC - 8080 Macro Assembler. Full Intel macro definitions.

Pseudo Ops include RPC, IRP, REPT, TITLE, PAGE, and
MACLIB. Z-80 library included. Produces Intel absolute hex
output plus symbols file for use by SID Nee below) ....E55/E10

0 SID - 8080 symbolic debugger. Full trace, pass count and
break-point program testing system with back -trace and
histogram utilities. When used with MAC, provides full symbolic
display of memory labels and equated values 1451E10

O ZSID Includes 280 mnemonics, requires 280 CPU 150/110

0 TEX - Text formatter to create paginated, page -numbered and
justified copy from source text files, directable to disk Or printer

145/110

 DESPOOL - Program to permit simultaneous printing of data
from disk while user executes another program from the console

E30/E1

MICROSOFT
O BASIC -80 - Disk Extended BASIC Interpreter Version 5, ANSI

compatible with long variable names, WHILE/WEND, chaining,
variable length file records 1155(115

BASIC Compiler - Language compatible with Version 5
oto Microsoft interpreter and 3-10 times faster execution. Produces

standard Microsoft relocatable binary output. Includes
lg Macro -80. Also linkable to FORTRAN -80 or COBOL -83 code

modules 11 95(11 5

O FORTRAN -80 -ANSI '66 lexcept for COMPLEX) plus many
C) extensions. Includes relocatable object compiler, linking loader,

library with manager. Also includes MACRO -80 (see below)
1206/115

O COBOL -80 - ANSI '74 Relocatable object output. Format
0 same as FORTRAN -80 and MACRO -80 modules. Complete

ISAM. Interactive ACCEPT DISPLAY, COPY, EXTEND
1325/115

O MACRO -80 - 8080/280 Macro Assembler. Intel and Zilog
0 mnemonics supported. Relocatable linkable output Loader,

Library Manager and Cross Reference List utilities included
175/110

Software
with /Manual

Manual Alone

 XMACRO-86 - 8086 cross assembler. All Macro and utility
© features of MACRO -80 package. Mnemonics slightly modified

from Intel ASM86. Compatability data sheet available .11551E15

O EDIT -80 - Very fast random access text editor for text with or
without line numbers. Global and intra-line commands
supported. File compare utility included 1451110

EIDOS SYSTEMS
O KBASIC - Microsoft Disk Extended BASIC version 4.51

integrated with KISS Multi -Keyed Index Sequential and Direct
Access file management as 9 additional BASIC commands.
KISS included as relocatable modules linkable to FORTRAN -80,
COBOL -80, and BASIC COMPILER. Specify CP/M version 1.4
or 2.x when ordering. Requires 48K CP /M 1295125
To licensed users of Microsoft BASIC -80 IMBASIC) ..1215/125

MICROPRO

O SUPER -SORT 1 - Sort, merge, extract utility as absolute
0 executable program or linkable module in Microsoft format.

Sorts fixed or variable records with data in binary, BCD, Packed
Decimal, EBCDIC, ASCII, floating, fixed point, exponential,
field justified, etc. etc. Even variable number of fields per record!

1125)115

O SUPER -SORT II - Above available as absolute program only
0 E105/E15

 SUPER -SORT III - As II without SELECT/EXCLUDE0 175/115

0 WORD -MASTER Text Editor - In one mode has super -set of
® CP /M's ED commands including global searching and

replacing, forward and backwards in file. In video -mode,
provides full screen editor for users with serial addressable -
cursor terminal 1751E15

O WORD -STAR - Menu driven visual word processing system
© for use with standard terminals. Text formatting performed on

screen. Facilities for text paginate, page number, justify, center,
underscore and PRINT. Edit facilities include global search and
replace, read/write to other text files, block move, etc Requires
CRT terminal with addressable cursor positioning 1255)115

.D WORD-STAR/MAIL-MERGE - As above with option for
production mailing of personalised documents with mail list front
Datastar or NAD E315/115

O DATASTAR - Professional forms control entry and display
system for key -to -disk data capture. Menu driven with built-in

l learning aids. Input field verification by length, mask, attribute
(i.e. uppercase, lowercase, numeric, auto dup., etc.). Built-in
arithmetic capabilities using keyed data, constants and derived
values. Visual feedback for ease of forms design. Files
compatible with all CP /M -MP /M supported languages.
Requires 32K CP/M 095/125

Software
with /Manual

Manual Alone

GRAFFCOM

D PAYROLL - Designed in conjunction with the spec for PAVE
Q routines by HMI Taxes. Processes up to 250 employees on

'weekly or monthly basis. Can handle cash, cheque or bank
transfer payments plus total tracking of all year to date figures.
Prints emp master, payroll log, payslips and bank giros.
Requires CBASIC-2 (475/135

17 COMPANY SALES - Performs sales accounting function.
Controls payments of invoices and prints sales ledger and aged
debtors report. Suitable for any accounting period.
Comprehensive VAT control and analysis of all sales invoices.
Requires CBASIC-2 (425/135

O COMPANY PURCHASES - Performs purchase accounting
function. Controls invoices, credit & debit notes. Prints
purchase ledger, aged creditors report and payment advices.
Comprehensive VAT control and analysis of all purchases,
Interfaces with the ADD system. Requires CBASIC-2

E425/E35

D GENERAL ACCOUNTING - Produces Nominal Ledger, Trial
© Balance, P/L and Balance Sheet. Define your own coding

system. Interactive data entry plus optional data capture from
Company Sales and Company Purchases. Requires CBASIC-2

E3751135

O STOCK CONTROL
Maintains stock records, monitors stock levels to ensure

© optimum stock holding. Details include stock desc., product
code, unit, unit price, quantity on hand on order/minimum.
Stock analysis reports can be weekly, monthly, quarterly etc.
Interfaces with Order Entry Invoicing system. Requires
CBASIC-2 1325/135

171 ORDER ENTRY b INVOICING
Performs order entry and invoicing function. Handles invoices

© for services and consumable items, part orders and part
quantities. Sales Analysis report shows sales movemets and
trends for user -defined period Interfaces with Stock Control.
ADD and Company Sales systems. Requires CBASIC-2

E325/135

 ADD - Complete control of all your names & addresses
© including suppliers, clients, enquiries etc. Assign your own

coding system and select all output via the report generator. Will
print anything from mailing labels to directories. Requires
CBASIC-2 E225/E35

0 TIME RECORDING SYSTEM - Provides comprehensive
© control over manhour expenditures by job or account. Expense

details can also be controlled. Up to 75 activities can be assigned
and reports produced weekly/monthly showing movements and
job account totals to date. Requires CBASIC-2. 1375/135

O LEASE RENTAL & HP SYSTEM - Designed to control
© agreements and contracts that are payable at regular intervals by

fixed amounts. Handles lease, rental, HP or maintenance
agreements with payments by invoice, SO, or cash. Can be
used with ADD and CSS for complete credit control system.
Requires CBASIC-2. 1375/135

Also available in bundles, contact us for details.
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Software
With /Manual

Manual Alone

STRUCTURED SYSTEMS GROUP
El ANALYST - Customised data entry and reporting system.

User specifies up to 75 data items per record. Interactive data
entry, retrieval and update facility makes information
management easy. Sophisticated report generator provides
customised reports using selected records with multiple level
breakpoints for summarisation. Requires CBASIC-2, 24 x 80
CRT, printer and 48K system £125/f 10

 LETTERIGHT - Program to create edit and type letters or other
documents. Has facilities to enter, display, delete and move
text, with good video screen presentation. Designed to integrate
with NAD for form letter mailings. Requires CBASIC-2

E105/f15

 NAD Name and Address selection system - interactive mail list
creation and maintenance program with output as full reports
with reference data or restricted information for mail labels.
Transfer system for extraction and transfer of selected records
to create new files. Requires CBASIC-2 f45lf 12

O OSORT - Fast sort/merge program for files with fixed record
length, variable field length information. Up to five ascending or
descending keys. Full back-up of input files created. Parameter
file created optionally with interactive program which requires
CBASIC-2. Parameter file may be generated with CP/M
assembler utility £50/£12

SOFTWARE SYSTEMS
O CBASIC-2 Disk Extended BASIC - Non -interactive BASIC
g with pseudo -code compiler and runtime interpreter. Supports

full file control, chaining, integer and extended precision
variables etc £751f10

MICRO FOCUS
D STANDARD CIS COBOL - ANSI '74 COBOL standard

compiler fully validated by U.S. Navy tests to ANSI level 1.

Supports many features to level 2 including dynamic loading of
COBOL modules and a full ISAM file facility. Also, program
segmentation, interactive debug and powerful interactive
extensions to support protected and unprotected CRT screen
formatting from COBOL programs used with any dumb terminal

£400/f 25

O FORMS 2 - CRT screen editor. Automatically creates a query
and update program of indexed files using CRT protected and
unprotected screen formats. Output is COBOL data descriptions
for copying into CIS COBOL programs. No programming
experience needed. Output program directly compiled by CIS
COBOL (standard) £1001112

D APL/V80 - Concise and powerful language for application
0 software development. Complex programming problems are

reduced to simple expresions in APL. Features include up to 27K
active workspace, shared arrays of up to 8
dimensions, disk workspacittr-7..opy object library. The system
also supports auxiliary processors for interfacing I/O ports.
Requires 48K CP /M and serial APL printing terminal or CRT

E2701E20

D PASCAL/M - Compiler generates P code from extended
language implementation of standard PASCAL. -Supports
overlay structure through additional procedure calls and the
SEGMENT procedure type. Provides convenient string handling
capability with the added variable type STRING. Untyped files
allow memory image I/O. Requires 56K CP/M £1951120

O PASCAL/Z - 1130 native code PASCAL compiler Produces
optimised portable reentrant code. All interfacing to CP/M is
through the support library. The package includes compiler
companion macro assembler and source for the library. Requires
56K and Z80 CPU. Version 3 includes all of Jensen /Wirth

£2051f 15

O PASCAUMT - Subset of standard PASCAL. Generates
ROMable 8080 machine code. Symbolic debugger included.
Supports interrupt procedures, CP /M file I/O and assembly
language interface. Real variables can be BCD, software floating
point, or AMD 9511 hardware floating point. Version 3 includes
Sets, Enumeration and Record data types. Manual explains
BASIC to PASCAL conversion. Source for the run time package
requires MAC (See under Digital Research). Requires 32K.

£135/f20

D TINY C - interactive interpretive system for teaching
structured programming techniques. Manual includes full
source listings £451f30

0 BDS C COMPILER - Supports most major features of
g language, including Structures, Arrays, Pointers, recursive

function evaluation, linkable with library to 8080 binary output.
Lacks data initialization, long & float type and static & register
class specifiers. Documentation includes "C" Programming
Language book by Kernighan & Ritchie £60/10

O WHITESMITHS' C COMPILER - The ultimate in systems
l) software tools. Produces faster code than Pascal with more

extensive facilities. Conforms to the full UNIX Version 7 C
language, described by Kernighan and Ritchie, and makes
available Over 75 functions for performing I/O, string
manipulation and storage allocation. Compiler output in
A -Natural source. Supplied with A -Natural. Requires 60K CP /M

£325/f20

0 ALGOL 60 Compiler - Powerful block -structured language
0 featuring economical run time dynamic allocation of memory.

Very compact 124K total RAM) system implementing almost all
Algol 60 report features plus many powerful extensions
including string handling, direct disk address I/O etc Requires
180 CPU £110/f12

O Z80 Development Package - Consists of (1) disk file line
l editor, with global inter and intra-line facilities; (2) Z80 relocating

assembler, Zilog Mostek mnemonics, conditional assembly and
cross reference table capabilities; 13) linking loader producing
absolute Intel hex disk file for CP / M LOAD. DDT or SID
facilities £50/f 12

Software
with /Manual

Manual Alone

 ZDT - Z80 Debugger to trace, break and examine registers
e with standard Zilog/Mostek mnemonic disassembly displays.

Facilities similar to DDT E20 when ordered with Z80.
Development Package E30If 7

 DISTEL - Disk based disassembler to Intel 8093 or TDL/Xitan
Z80 source code, listing and cross reference files. Intel or TDL
Xitan pseudo ops optional. Runs on 9380. f35/f 7

 DISILOG - As Distel to Zilog Mostek mnemonic files. Runs on
(0 Z813 only E351£7

 TEXTWRITER III - Text formatter to justify and paginate
10 letters and other documents. Special features include insertion

of text during execution from other disk files or console,
permitting recipe documents to be created from linked
fragments on other files. Has facilities for sorted index, table of
contents and footnote insertion. Ideal for contracts manuals.
etc. f 75/£3

O DATEBOOK - Program to manage time just like an office
appointment book but using the speed and memory of a

computer. Keeps track of three appointment schedules (three
dental chairs, three attorneys, etc.) at once. Appointments
consist of name, reason for t1,--44 liniment, the date and time,
and the length of the apLOW!..qnt. System can be quickly
customized for the individual user. Many helpful features for
making, changing, finding, and reporting appointments.
Requires 48K CP/M and 19)1( bytes diskette storage. Not
available for Apple CP/M £185/f15

O POSTMASTER - A comprehensive package for mail list
18 maintenance that is completely menu driven. Features included

keyed record extraction and label production. A form letter
program is included which provides neat letters on single sheet
or continuous forms. Compatible with NAD files. Requires
CBASIC-2 £85/f 10

O XASM-68 - Non -macro cross -assembler with nested
conditionals and full range of pseudo operations. Assembles
from standard Motorola MC6800 mnemonics to intel hex

£115/f15

 XASM-65 - As XASM-68 for MOS Technology MCS-6500
series mnemonics £116/f 15

O XASM-48 - As XASM-68 for Intel MCS-48 and UPI -41
£families 1151E15

O XASM-18 - As XASM-68 for RCA 1802 £115/f15

0 WHATSIT7 - Interactive data -base system using associative
tags to retrieve information by subject. Hashing and random
access used for fast resonse. Requires CBASIC £10/f15

 XYBASIC Interative Process Control BASIC - Full disk BASIC
features plus unique commands to handle bytes, rotate and
shift, and to test and set bits. Available in integer, Extended and
ROMable versions.
Integer Disk or Integer ROMable £165/E16
Extended Disk or Extended ROMable £2151f15

O SMAL/80 Structured Macro Assembley Language - Package
of powerful general purpose text macro processor and SMAL
structured language compiler. SMAL is an assembler language.
with IF -THEN -ELSE, LOOP -REPEAT -WHILE, DO -END, BEGIN -
END constructs £40/f10

0 SELECTOR III -C2 - Data Base Processor to create and
(0 maintain multi Key data bases. Prints formatted, sorted reports

with numerical summaries or mailing labels. Comes with sample
applications including Sales Activity, Inventory, Payables,
Receivables, Check Register, and Client/Patient Appointments ,
etc. Requires CBASIC Version 2. Supplied in source code.

£185/f12

O IBM/CPM Utility Package - has full range of functions to
create or re -name an IBM 3741 volume, display directory
information and edit the data set contents. Provides full file
transfer facilities between 3741 volume data sets and CPE/1mfilief;

O BASIC UTILITY DISK - Consists of 111 CRUNCH -14
 Compacting utility to reduce the size and increase the speed of

programs in Microsoft Basic and TRS-80 Basic. 121 DPFUN -
Double precision subroutines for computing nineteen
transcendental functions including square root, natural log, log
base 10, sin, arc sin, hyperbolic sin, hyperbolic arc sin, etc.
Furnished in source on diskette and documentation ....E30/E10

SoftwareOvate
/Manual

Manual Alone

O THE STRING BIT - Fortran character string handling.
/f Routines to find, fill, pack, move, separate, concatenate and

compare character strings. This package completely eliminates
the problems associated with character string handling in

FORTRAN. Supplied with source £30/10
O BSTAM - Utility to link one computer to another also equipped
(8 with BSTAM. Allows file transfers at full data speed (no

conversion to hexl, with CRC block control check for very
reliable error detection and automatic retry. We use it! It's great!
Full wildcard expansions to send  .COM, etc. 9600 baud with
wire, 300 baud with phone connection. Both ends need one.
Standard and M versions can talk to one another f751f

O BSTMS - Intelligent terminal program for CP /M systems.
Permits communication between micros and mainframes.
Sends character data files to remote computers under complete
control. System can record r'cli er data sent from remote
computer systems and da.141r:onks. Includes programs to
EXPAND and COMPRESS binary files for transmission. This
software requires a knowledge of assembler language for
installtion. £115/f10

O PLINK' - Two pass disk -to -disk linkage editor/loader which
ZQ ,can produce re-entrant, ROMable code. Can link programs that

are larger than available mein w for execution targeted on
another machine. Full libritat :.,7abilities. Input can be PSA
Relocatable Binary Module. VOL Object Module or Microsoft
REL files. Output can be a COM file, Intel hex file, TDL Object
Module or PSA Relocatable file £75/f15

D RECLAIM -A utility to validate media under CP/M. Program
tests a diskette or hard diskette ihard disk surface for errors,
reserving the imperfectioniol..,visible files, and permitting
continued usage of the remliider. Essential for any hard disk.
Requires CP/M version 2. £40115

D STRING/80 - Character string handling plus routines for direct
(0 CP /M BOOS calls from FORTRAN and other compatible

Microsoft languages. The utilitybrary contains routines that
enable programmes to chai%:&t,r..JM file, retrieve cornand line
parameters, and search fir directories with full wild card
facilites. Supplied as linkable modules in Microsoft format.

£50/f 12

0 STRING/80 source code available separately £1851n.a.

0 VSORT - Versatile sort/merge system for fixed 'length
 records with fixed or variable length fields. VSORT can be used

as a stand-alone package or loorkii and called as a subroutine
from CBASIC-2. When useriat'llibreutine VSORT maximizes
the use of buffer space by si".7ng the TPA on disk and restoring
it on completion of sorting. Records may be up to 255 bytes
long with a maximum of 5 fields. Upper/lower case translation
and numeric fields supported. £1051f15

O CBS - Configurable Business System is a comprehensive set
lI of programmes for defining custom data files and application

systems without using programming language such as BASIC,
FORTRAN, etc. Multiple key fields for each data file are
supported. Set-up program cuvmlizes system to user's CRT
and printer. Provides fast c1 .1.7y interactive data entry and
retrieval witb transaction processing. Report generator
program does complex calculations with stored and derived
data, record selection with multiple criteria, and custom
formats. Sample inventory and mailing list system included. No
support language required £185/f20

O MAGIC WAND` - Word processing system with simple, easy
to use full screen text editor and powerful print processor. Editor
has all standard editing functions including text insert and
delete, global search and replace, block move and library files
for boiler plate text. Print n.r.-q4 mar formating commands
include automatic marginstWination, heading & footings,
centred and justified text. Also prints with true proportional
spacing, merges with data files for automatic form letters, and
performs run-time conditional testing for varied output.
Requires 32K CP /M and CRT terminal with addressable cursor.

£185/f20
 T/MAKER - Powerful new tool for preparing management

reports with tabular data. Makes financial modeling projects
easy. Do you want a weekly profitability report? Set up the table
and compute. Just change the sa,..1"s figures for next week and
compute. You have a newacNri. T/MAKER includes 4 full
screen editor for setting upVnies which pages left, right, up
and down. Compute includes standard arithmetic, percents,
exponents, common transcedental functions, averages,
maxima, minima, projections, etc. Requires 48K CP/M and
CBASIC-2 E155/£15

Orders must specify
disk type and format,
e.g. North Star -Horizon
single density.

Add 15% VAT to
orders. Add(/' per item
postage and packing
All orders must be
prepaid. Make cheques
POs etc payable to
Lifeboat Associates.

Manual costs are
deductible from
subsequent software
purchase

EFFECTIVE JANUARY 1981

The Software Supermarket
is a trademark of
Lifeboat Associates.

'CP M and MP M are trademarks of Digital Research
ZEIO is a trademark of Zilog. Inc
UNIX is a trademark of Bell Laborites.
WHATSIT' is a trademark of Computer Headware
Electric Pencil is a trademark of Michael Shrayer Software.
TITS130 is a trademark of Tandy Corp.
Pascal M is a trademark of Sorcim
Soft Card is a trademark of Microsoft
Apple is a trademark of Apple Computer.
PLINK. is a trademark of Phoenix Software Associates Ltd.
MAGIC WAND is a trademark of Small Business Application Inc.

Modified version available for use with CP M as implemented on
Hearn and TRS130 Model 1 computers.

User license agreement for this product must be signed and returned
to ofeboat Associates before shipment may be made

PC 9/81

Lifeboat Associates P.O. Box 125 London WC2H 9LU 01-836 9028/9
 Circle No. 112
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COMMODORE PET/VIC
APPLE II/ITT 2020
SUPERBRAIN/TRS 80
HP 85/83 (IEEE 488)
SHARP MZ80K/M280B
S100 COMPUTERS
RS 232C

The complete Analog/Digital I/O to suit your computer
3D Digital Design Et Development, the specialists in the field, present their new modular system
for configuring convenient, moderately -priced, and versatile multi -channel input/output systems.
Specially designed for use in industrial and laboratory environments - the industry standard
Eurocard based 19" rack can be driven from most popular microcomputers.

Main features
 monitoring analog signals from thermocouples,
strain gauges, pressure transducers etc.,

 reading parallel data (BCD) from DVMs, electronic
scales, spectrophotometers, counters, and other digital
inst.

 actuating external circuits, lamps, heaters, motors,
alarms etc.

 controlling instruments with BCD or logical inputs

 sensing contact closures, limit microswitches

 driving analogue signals into proportional power
controllers, DC motors, with accurate indexing

 communicating information with remote terminals
over a serial link

 any variations on these themes

LINK -UP
LINK -UP is a firmware package allowing several Commodore com-
puters to share the same peripherals (disk drives, printers etc.) and, in
its enhanced version, communication between computers themselves.

MAIN FEATURES

 Simple installation - NO external hardware.

 Solves the file handling problems with both sequen-
tial AND random access files.

 Makes the user aware of the 'transactions' on the
IEEE Bus by displaying messages on the screen's
status line.

 No theoretical limit on the number of computers in
the system. Practically limited only by length of IEEE
cable and peripheral access time.

 Three modes of operation; transparent; programmer
- controllable; and stand-alone.

 Low cost compared to existing hardware solutions.

FUTURE ENHANCEMENTS
 Programming aids

 Printer spooling
 Messages between PET's

 File security options

L 18/19 Warren Street

INSTALLATION
The whole system consists of two EPROMS, one to
exchange the existing F -ROM and another in 9$- or A$
- slot (both versions are available).

FILE, HANDLING
The firmware has been designed to cope with the
problem of two computers reading simultaneously from
the same file, so that no errors occur.

SCREEN MESSAGES
While the Bus is not free, a message is displayed on the
screen of a computer that tries to access the disk, so
that the user is aware of the fact and doesn't have to
worry about the idea of the system having 'hung up'.

MODES OF OPERATION
In the transparent mode the computer performs as if it
were the only one in the system.
In the manual mode Bus access can be fully pro-
grammed so that in an application package, the disk
and printer handling can be optimized for a distributed
processing environment.
In the stand-alone mode the computer would act
exactly as in a stand-alone system.

London W1P 5DB Tel: 01 387 7388 Digital Design and Development



M C(dititi(d
BUSINESS, EDUCATION & GAMES

HIGH RESOLUTION RAM BASED
GRAPHICS FOR THE TRS-80 MODEL 1

ALL NECESSARY RAM INCLUDED IN
MODIFICATION MEANS NO USER MEMORY
SACRIFICED

HIGH RESOLUTION MODE SOFTWARE
SWITCHED SO THAT ALL EXISTING
PROGRAMMES WILL CONTINUE TO WORK
WITHOUT CHANGE

FULL 2 DOT DESCENDING LOWERCASE
INCLUDED WITH MODIFICATION LOWERCASE
DRIVER PROGRAMME SUPPLIED

GRAPHICS CHARACTER SETUP AND SAVE
PROGRAMME SUPPLIED WITH MODIFICATION

RESOLUTION OF 384 BY 192 ACCESSABLE BY
128 USER PROGRAMMABLE CHARACTERS

£150.00 INC VAT

OPTIONAL ENHANCEMENTS

PRINTER DRIVER PROGRAMME ALLOWS HIGH
RESOLUTION AND ASCII CHARACTERS TO BE
ACCESSED FROM THE SCREEN

X -Y PLOTTER ALLOWS USER TO PLOT PIXELS
AND DRAW VECTORS

TRS-80 IS A REGISTERED TRADEMARK OF THE
TANDY CORPORATION (UK)

ALSO AVAILABLE

TRS-80 32K RAM EXPANSION WITH PARALLEL
PRINTER PORT AND BUS EXTENSION (IDEAL FOR
FLOPPY TAPE USERS)

£160.00 INC VAT

(PLUG IN DISK EXPANSION BOARD UNDER
DEVELOPMENT)

TRS 80 PARALLEL TO SERIAL PRINTER
INTERFACE SUITABLE FOR QUME DIABLO ETC.
USING LLIST OR LPRINT

£70.00 INC VAT

TRS-80 EPROM PROGRAMMER PROGRAMMES
2716/32 EPROMS SOFTWARE INCLUDED

£85.00 INC VAT

TRS-80 PARALLEL PRINTER INTERFACE FOR USE
WITH KEYBOARD ONLY PROVIDES BUS
EXTENSION

£40.00 INC VAT

VIDEO GENIE PARALLEL PRINTER INTERFACE
DECODES BOTH VIDEOGENIE AND TRS-80 PORTS

£50.00 INC VAT

NAME

COMPANY
ADDRESS

TELEPHONE NUMBER

PLEASE SEND ME MORE INFORMATION ON

HIGH RESOLUTION GRAPHICS
COMPLETE BUSINESS SYSTEMS
PRINTERS, DISK DRIVES ETC.
PACKAGE SOFTWARE
CUSTOM SOFTWARE
SERVICE AND REPAIRS

MICROWARE COMPUTING SERVICES LIMITED 57 QUEEN CHARLOTTE STREET, BRISTOL BS1 4HQ AVON TEL (0272) 279560

 Circle No. 113
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3 Micros in 1
OUR SUPERBRAINS ARE UNIQUE

With a keystroke you can change the character set to ASCII, APL, or Block
Graphics, Standard additional features are a real-time clock, dumb terminal
ability, transparent mode, and full -screen editing. We also have applications
software which is ridiculously low-priced. For example, a word -processor for
£95, a communications package for £45, and much more. Do not be misled by
the low prices: APL is so productive that we develop good quality software in a
fraction of the time taken by others.

ALL AT A NEW LOW PRICE

A standard Superbrain costs from about £1,775, depending on the
current exchange rate. For a complete TIS-APL system the price is
from £2,250 - this is a new low price. We don't just take your
cheque and wave goodbye, either: our customers are welcome to
contact us whenever they have a problem, and we can solve it on
the spot in the vast majority of cases. We also have a flourishing
TIS-APL users' group where new ideas are constantly being
demonstrated and discussed. Also, if you're new to APL - and it's
usage is growing so fast that most APL devotees are compara-
tively new - then we can assist you in a variety of ways:

* We sell every APL book in print
* Full APL software support
* Hands-on APL courses
* APL applications software
* APL user group
* APL consultancy
* APL printers to match the screen display

DESIGN YOUR OWN CHARACTER
SET FREE

With each APL Superbrain, we provide a set
of APL programs so that you can design your
own individual character set. Then we'll blow
the EPROM for you at a nominal charge.

GRAPHICS

Limited
Maple House
Mortlake Crescent
CHESTER CH3 5UR

Tel; 0244 46024
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APL on TRS 80
(model II, 64K)

If you own a TRS 80 Model II, you can now
have APL installed for about £495. This
includes a full 256 character set and TIS-
APL interpreter Or, a complete
system starts from £2,895.

C OMPE C '81
Telecompute Integrated

Systems &

Alan Pea rman
Limited

-tie it all together with

MULTI-USER SYSTEM
208K bytes of RAM, 10 Mbytes or 29 Mbytes
of disc storage, and up to 4 simultaneous
users. You can attach Superbrains, TRS-
80's or dumb terminals. A really versatile
system.

PRACTICAL COMPUTING November 1981

A lan

Raman

Limited

Maple House

Mortlake Crescent
Chester
CH3 5UR
England
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PET PRINTER GRAPHICS
INFABCO GROUP, Internationalby COMPUTACE LTD. Base, Greenwell Rd., East Tullos,
Aberdeen AB1 4AX.

DAP I

. 0

ti

2=4

= 1 El

This graph is a typical
example printed by
AUTOGRAPH on a
STANDARD COMMODORE
3022 or 4022 PRINTER.
(Please specify when ordering)
No disk drive or plotter required

Simple to use. Hard copy.
Fully flexible graph
dimensions and position on
page. Automatic scale
option. Variable background
formats. Plots any X,Y
function. Multiple graphs
on same axes. Full
Alphanumeric labelling for
professional quality
presentation:

AUTOGRAPH is supplied with
extensive documentation.
Send for Brochure.

AUTOGRAPH 1 (16K, 32K only)
Plots any function as illus.
or in spaced dots. £39.50 incl.

AUTOGRAPH 2 (16K, 32K only)
As Autograph 1 but
includes data point plot
option with joining lines
and marking circles. Autographs
1 and 2 combined pack. £49.50 incl

CURVE FIT 1 (32 K only)
Powerful Linear and Non -
Linear Regression of any
function to a least squares
data fit. Complete with plot
of regressed curve & data.

£55.50 incl.
CURVE FIT 0
As Curve Fit 1 plus Cubic
Spline Fit, Integrals and
Gradients throughout.

£65.50 incl.

Send for Brochure and details
of combined packs at reduced
prices.

COMPUTACE LTD., INFABCO
GROUP, International Base,
Greenwell Rd., East Tullos,
ABERDEEN AB1 4AX

For fastest reply use:-
COMPUTACE LTD.,
PO BOX 50D
NEW MALDEN, SURREY KT3 3BD

22
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What would I do with acomputer?

Play golf. Estimate yourdrive force
on the fairway

746 + 967 =

Teach the children maths front
Division to Volume.

Or v. ithIn J week you can write yourown
complex programs.

TO 3/3
REFERENCE DATE BALANCE
BALANCE AT 1/1 E100
12001 3/1 £301.00
12002 4/1 £2136.00
12003 5/1 £261.00
END OF STATEMENT
PRESS ANY KEY TO CONTINUE

Flummox your Bank Manager by keeping
your finances at your finger lips.

MONDAY
10.00 AM GO TO POST OFFICE
1100 AM COFFEE WITH

MRS JONES
1200 AM LUNCH

' I.:cepa diary of future appointments
and past events.

All you need to know for 94.95

MR. J JONES
67 HILL STREET
NEWTOWN
POWYS

'Keep the rundown on friends. everything
from their telephone numbers to birthdays.

G B DEFINITIVES STAMPS

1934 KGV PHOTO (ID
U M FU. G U
£79.00 £750 £370

Catalogue all your collections
I rom coins to stamps.

\ nd a great range of hooks

ORBIT

Play Orbit and captain a spacecraft.

5 x 9 -=

*Teach the children multiplication
and play trains at the same time.

with a personal computer and even more surprised The first personalYou'll be surprised how much you can do

We made it our business to find not only the best- computer thatat how little it costs.

value -for -money computer on the market, but also the only adds up tobest books to enable you to progress from a beginner
to an advanced user. And W.H. Smith is the only

The Sinclair ZX81 is a masterpiece of design..
retail chain where you can buy the incredibleZX81.6995
Which is why it can carry out programs you'd
normally expect from more expensive computers.

Although the ZX81 is fast and powerful,
it's also simple to use. Within hours you can learn to run pro-
grams and within a week you could be writing your own
complex programs. All you need is your own TV
(any model that receives BBC2) and a cassette
player when using pre-programmed cassettes.
And W.H. Smith have a range available from
£3.95 each.

So take your first steps in computing at
W.H. Smith and make your life easier to run.

NVIISMITH

'e xi oxtail vit-
t 'at t

t nit twit .taNkyl

, ,4%-msNle

4:".0:""
It,

and maga/Ines to help i ot.i become a o e wed

I6K RAM pack expands the memory
capability by 16 times. £49.95.
"These programs require this unit.

Pnces correct at time of going to press. 1E3 to
Available at these brandies only:- Altrincham  Basildon  Bedford  Birkenhead Birmingham  Bolton Bournemouth  Bracknell  Bradford Broadway  Bradford K irkgate  Brent Cross  Brighton  Bristol Broadmead  Bromley
Burgess Hill  Burnley  Cambridge Lion Yard  Canterbury  Cardiff Carlisle  Chatham  Chelmsford Chester Chichester  Chippenham  Colchester  Coventry  Crawley  Croydon Darlington Derby  Doncaster
Ealing Broadway Eastbourne  Edinburgh Elthrun Exeter Gloucester  Guildford  Hammersmith  Hanley  Harrogate  Hartlepool  Hemel Hempstead  Holbom Circus  Hull  Ilford  Ipswich Kensington  Kidderminster
King's Lynn  Kingsway Leamington Spa' Leeds' Leicester  Letchworth  Lewisham Lincoln Liverpool  Loughborough Lowestoft Luton Macclesfield Maidenhead Maidstone  Manchester' Middlesbrough
Milton Keynes Newcastle  Newton Abbot  Northampton  Norwich  Nottingham Listergate  Nottingham Victoria' Orpington  Oxford Peterborough  Plymouth  Pontefract Poole  Portsmouth  Putney  Reading  Richmond
Romford  Salisbury Sheffield  Slough Solihull  Southampton  Southend  Stafford  Staines  Stevenage  Stockport  Stockton  Stratford East Streatham  Sunderland  Sutton Coldfield  Swindon  Taunton  Telford  Watford
Winchester  Woking  Wolverhampton  Wood Green  Woolwich  Worcester Worthing Wrexham York.
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Video Genie...
Iff

Are you a home enthusiast taking
your first tentative steps into the
enthralling world of micro-
computers? If so, the Video Genie is
the ideal complete system for you!

It's a real micro -computer, not a
pocket one, yet it only needs
connecting to a domestic TV. set to
produce superb results.

The Genie is compatible with the
popular TRS'8016K level 2, the best
selling computer of all time. As well
as its lower price, the Genie offers an
in built cassette deck, 16K RAM,
12K ROM with BASIC interpreter, full
size keyboard and a stylish carrying
case. So it is not only excellent value
for money, but an ideal "First
computer" on which to learn
programming.

There are literally 1000's of pre-
recorded programs available,

including educational, leisure and
small-business applications, and
simple BASIC language means you
can write your own programs with
ease.

Extended BASIC.
The Microsoft extended BASIC

has many powerful features,
including double precision
variables, scientific functions,
formatted printing, extended editing
sub -commands, automatic line
numbering, multiple dimensional
arrays, complete string
manipulation, direct access to
graphics and machine language
sub -routines.

Memory.
The Genie EG 3003 model has 16K

of internal RAM expandable
externally to 48K using the special
Expansion unit.12K of ROM contains
the Microsoft BASIC.

Cassette.
Two cassette interfaces are

provided for both the internal and an
external cassette unit.

CPU.
The machine uses the industry

Standard Z80 micro -processor.

Display.
64 or 32 characters x 16 lines are

available on the full display.
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one giant stepfor

micro-computer systems
Video Genie Approved Dealerssae.

The additional purchase of
the EG 100 Monitor offers 3
distinct advantages
 It gives a considerably

better quality display.
 It does not interfere with

domestic T.V. viewing.
 It comes in an attractive

matching style.

Expander.
The expansion box unleashes the full
possibilities of the Genie. It contains a
selection of interfaces, allowing the
connection of up to 48K RAM, 4 disk
drives, printers and 8100 cards.

Disk Drive.
As well as the obvious advantage of
mass -storage, the addition of the disk
system to the Genie means much faster
access to other languages and full
random access file handling. Up to 4
drives can be used on a system.

. . . and introducing Genie II

... one giant leap for micro, business systems!
New and exclusive ! The Genie II is a
breakthrough for small business
computers. Harnessing all the
advantages of the Genie, including low
price, Genie II adapts perfectly to
commercial functions with the following
features.

 Numeric keyboard
 Four usable, definable function

keys.
 Extension to BASIC
 Basic business commands
 Fully expandable for same

peripherals.

For full details and demonstrations of the Video Genie system or Genie II contact your
local dealer, or write directly to the sole importers at the address below.

AVON Microstyle, Bath, 0225 334659/319705. BEDFORD
Computopia, Leighton Buzzard, 0525 376600. Comserve,
Bedford, 0234 216749. Cavern Electronics, Milton
Keynes, 0908 314925. BERKSHIRE P.C.P. Reading, 0734
589249. BUCKS Interface Components Ltd, Amersham,
02403 22307. Photo Acoustics, Newport Pagnell,
0908 610625. CAMBS Cambridge Micro Computers,
Cambridge, 0223 314666 CHESHIRE Hewart
Electronics, Macclesfield, 0625 22030. CUMBRIA
Kendal Computer Centre, Kendal, 0539 22559. DERBYS
Kays Electronics, Chesterfield, 0246 31696. T Crossley,
Chesterfield, 0246 850357. Lowe Electronics, Matlock,
0629 4995. DORSET Blandford Computers, Blandford
Forum, 0258 53737. ESSEX Emprise, Colchester,
0206 865926. Compuskill, Romford, 0708 751906. Infolab.
Chelmsford, 0245 357111. CSSC, Ilford, 01-554 3344. CLOS
MPL Computers, Cheltenham, 0242 582090. Petrie
Systems, Cheltenham, 02,42 584060. HEATS Photo
Acoustics, Watford, 0923 40698. Watford Electronics,
Watford, 0923 40588/37774.0 Tek Systems, Stevenage.
0438 65385. Comp Shop, New Barnet, 01 4412922. KENT
Matrix Computer Systems, Beckenham, 01 658 7508/7551.
Business Systems, Hempstead, 0635 362652. Thanet
Electronics, Herne Bay, 02273 63859. The Computer
Room, Tunbridge Wells, 0892 41645. SMG
Microcomputers, Gravesend, 0474 55813. LANCS
Computer Business Systems, Lytham St. Annes, 0253
730033. Microdigital, Liverpool, 051 227 2535. Mighty
Micro, Burnley, 0282 32209/53629. Leisuronics,
Blackpool, 0253 27091 Harden Microsystems, Blackpool,
0253 27590. ABC Supplies, Levenshulme, 061 4319265.
HR Control Systems, Chorley, 02572 75234/5.
Computercat, Leigh, 0942 601818. Micro Chip Shop,
Fleetwood, 03917 79480. Micro Chip Shop, Preston, 0722
22669 79511. Micro Chip Shop, Blackpool, 0253 403122.
Sound Service, Burnley, 0282 38481. LEICS Eley
Electronics, Leicester, 0533 871522. Arden Data
Processing, Leicester, 0533 22255. Kram Electronics,
Anstey, 053721 3575. LONDON (CENTRAL) City
Microsystems Ltd, London, 01 588 7272. Sumlock
Bondam, ECI, London, 01 250 0505. LONDON (NORTH)
Henry's Radio, London, 01 402 6822. Radio Shack, NW6.
London, 01 624 7174. Comp Shop, 311 Edgware Rd.
London, 01262 0387. Chromasonic Electronics, N19,
London, 01 833 3705. Davinci Computers, Edgware,
London, 01952 0526. Comp Shop, New Barnet, London,
01 441 2922. NIC, Tottenham, London, 01 808 0377.
LONDON (WEST) Ecobits, Shepperton, 09322 20826.
NORTH EAST H.C.C.S. Associates, Gateshead,
0632 821924.3 -Line Computing, Hull. 0482 859169.
Derwent Radio, Scarborough, 0723 65996. Briers
Computer Services, Middlesbrough, 0642 242017.
General Northern Microcomputers, Hartlepool,
0783 863871. NORTHANTS Arden Data Processing,
Peterborough, 0733 49577. NOTTS Electronic Servicing
Co, Lenton, 0602 783938. University Radio Stores,
Nottingham, 0602 45466. Midland Microcomputers,
Nottingham, 0602 298281. East Midland Comp. Services.
Arnold, 0602 267079. Mansfield Computer & Electronics.
Mansfield, 0623 31202. NORFOLK Anglia Computer
Centre, Norwich, 0603 29652. OXFORD Micro Business
Systems, Witney, 0993 73145. Magnus Microcomputers,
Kidlington, 08675 6703. SALOP Tarrant Electronics,
Newport, 0952 812134. SCOTLAND Computer and
Chips, St. Andrews, 0334 72569. Scotbyte Computers,
Edinburgh, 031343 1005. Esco Computing, Glasgow,
041 204 1811. Silicon Centre, Edinburgh, 031 332 5277.
SOUTH Catronics, Wallington, 01 669 6700/1. Gemsoft,
Woking, 04862 22881. Castle Electronics, Hastings,
0424 437875. Gamer, Brighton, 0273 698424. SOUTH
WEST Diskwise Ltd, Callington, 05793 3780.
Electrosure, Exeter, 0392 56280 56687. West Devon
Electronics, Yelverton, 082 285 3434. SUFFOLK Rebvale
Computers, Bury St. Edmunds, 095 381 316. Marshion
Electronics, Ipswich, 0473 75476. Microtek, Ipswich,
0473 50152. SURREY Croydon Computer Centre,
Thornton Heath, 689 1280. SUSSEX Nestra Electronics,
Chichester, 0243 512861. WALES MRS Communications,
Cardiff, 0222 616936/7. Morriston Computer Centre,
Swansea, 0792 795817. Tryfan Computers, Bangor,
0248 52042. WEST MIDLANDS Ward Electronics,
Birmingham, 021 554 0708. Allen TV Services, Stoke on
Trent, 0782 616929. Microprint, Stoke on Trent,
0782 48348. YORKS Advance TV Services, Shipley,
0274 585333. Amateur Radio Shop, Huddersfield,
0484 20774. Thomas Wright, Bradford, 0274 663471. Photo
Electrics, Sheffield, 0742 53865. Allan M. Plainer Ltd,
Leeds, 0532 688397. Quadraphertia, Sheffield, 0742 77824.
Scene and Heard, Halifax, 0422 59116. Spot Computer
Systems, Doncaster, 0302 25159. EIRE Compshop,
Dublin, 74933. D.B. Microcomputers, Limerick, 061 42733.
NORTHERN IRELAND Business Electronic Equipment,
Belfast, 0232 46161. Brittain Laboratories Ltd., Belfast,
0232 28374. JERSEY G.B. Organs, St. Saviour,
0514 267116/21564

Chesterfield Road, Matlock, Derbyshire DE4 5LE
Telephone: 0629 4995. Telex: 377482 Lowlec G.
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UTILITIES
EXPEDITER II - THE APPLESOFT COMPILER:
Expediter II provides an easy means by which Applesoft BASIC programs
may be translated into machine language. As a result the compiled
version of the program will normally execute from 2-20 times faster. All
features of Applesoft are suported.
LISA:
The assembler takes an assembly language source textfile and converts it
to the proper machine language. LISA has 30 pseudo opcodes and more
other built-in features than other assemblers available for the Apple II.
4 -PART LISA PACKAGE:
Includes LISA as described above, XREF creates a cross-reference
listing of all variables and labels. TRACE provides symbolic trace listings.
DISASM creates LISA based text files.
AOPT:
Applesoft Program Otimizer is a 2.2K machine language utility that will
substantially reduce the size of the program without affecting the opera-
tion of the program.
APLUS:
Applesoft - Plus Structure Basic is a 4K machine language utility that
adds structure programming commands to Applesoft basic.
CRAE & MCAT:
A co -resident Applesoft Editor. Global changes and finds. Quote (copy) a
range of lines. Append, renumber, Modify, 15 commands in all.
MCAT which creates a sorted Master Catalos.
APPLE PROTECTOR III:
Protect your programs against pirating. The protected disc cannot be
copied by presently available commercial copy programs.
SDC III:
Super Disk Copy III is a menu driven program that allows manipulation of
all types of files, under DOS 3, 1, 3, 2, & 3, 3 COPY single files. DOS. entrie
disk, UNDELETE. FIX, filesizes etc. Allow files to be transferred back to
DOS 3.2.
DISK RECOVERY:
This utility will examine all the sectors on the disc. BAD BLOCK SCAN
option. And the REDO VTOC option may correct "messed -up" disks.
Repair your disk.
DOS PLUS:
This utility adds 8 new commands to APPLE DOS. Three are built-in & 5
are user -definable. Now you can 'flip' between DOS 3.3 &DOS 3.2 while a
program is running!!

Add 15% V.A.T. Postage & Packing Free
Write or phone for full catalogue of available software.
Dealer Enquiries Welcome.
Contact: - S.B.D. SOFTWARE
15 Jocelyn Road, Richmond TW9 2TJ. Tel: 01-948
0461

£75

£39.95

£79.95

£19.95

£19.95

£19.95

£60

£24.95

£24.95

£19.95
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EPROMS
LOWEST PRICE EVER
FROM LEADING
MANUFACTURER
BRAND SPANKING
NEW

2708

2716

2532

2732

TRIPLE RAIL £2.00
SINGLE RAIL £2.50
SINGLE RAIL £7.95
SINGLE RAIL £7.95

COMPLETE EPROM SERVICE
INCLUDING ERASING + PROGRAMMING,

ADDRESS CHANGES

YOU NAME IT WE'LL DO IT
DISCOUNT ON QUANTITIES POA

PLEASE ADD 60p PEW + VAT @ 15%

THIS WO IL NC (TEGIIIIMAI,URVIL41) as.
Amusement Machine Repair Specialists

307 New Kings Road,
.

London SW6 4R F .
PLEASE QUOTE PC1 0 Telephone: 01-736 5603

WHENEVER YOU HEAR
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Plarkstaiira Apple
YOU PROBABLY THINK OF

WILLIAM TELL
BUT FROM TODAY

YOU WILL THINK OF

PI DOS.

ADS19810173

26

-------)
L

The operating system which allows
you to connect six 48k Apple ll's to

- a 20, 40 or 80 Mb Century Data
Marksman drive and obtain the

fastest index sequential random
access ever seen on an Apple

network at a price you can afford.
ENQUIRIES WELCOME

For full details contact:

CHANNEL ISLAND CD
COMPUTER CONSULTANTS LIMITED

Grove House, The Bordage, St. Peter Port, Guernsey, C.I. Telephone 0481 20155.

U K. Offices opening next month.  Circle No. 121
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thWial]
microcomputer
handbook

New and popular
Sams books

Sams Books Stockists
Byteshop Computerland Ltd.
P.O. Box 2
St Neots
Huntingdon
Cambridgeshire

Cambridge Computer Store
I Emmanuel Street
Cambridge

Datron Micro Centre
2 Abbeydale Road
Sheffield S7 MD

Micro -C
5-11 Martineau Way
Union Street
Birmingham

Micro -C
127 Charles Street
Leicester

Micro -C
19 Brown Street
Manchester

Micro -C
2 Wheeler Gate
Nottingham

Newbear Computing Bookstore
40 Bartholomew Street
Newbury
Berkshire

Silicon Centre
Pictaural Electronics Ltd
21 Comely Bank Road
Edinburgh 4

Tomorrow's World
Grafton Arcade
Grafton Street
Dublin 2

J. Downey and S. Rogers

PET Interfacing
This practical book explains how specialised
interfaces can be built and used with the PET
computer. It covers three types of interfacing:
the user port, the memory expansion port,
and the IEEE 488 port.
£1L85 672-21795-3

Elmer C. Poe and James C. Goodwin, II

The S-100 and Other Micro Buses:
2nd Edition
21 of the most widely used bus systems are
fully described, including their mechanical
data, pinout designations and bus signal
definitions, as well as various ways to convert
different bus signals to S-100 signals.
Expansion boards for the APPLE and the
PET are also discussed.
£6.95 672-21810-0

Stephen Murtha and Mitchell Waite

CP/M"" Primer
£8.35 672-21791-0

Andrew C. Staugaard, Jr.

How to Program and Interface the
6800
£11.15 672-21684-1

David Fox and Mitchell Waite

Pascal Primer
111.85 672-21793-7

Marvin L. De Jong

Programming and Interfacing the
6502, with Experiments
£11.15 672-21651-5

Don Lancaster

Son of Cheap Video
£6.25 672-21723-6

William Barden, Jr.

Z-80 Microcomputer Handbook
£6.25 672-21500-4

Prices are correct at the time of going to
press but may be subject to change. All titles
advertised are published as paperback books.

Dealer enquiries are welcome:

Please contact Roy Jones at the address
below or telephone: Hemel Hempstead
(0442) 58531.

Prentice -Hall PHI International

66 Wood Lane End, Hemel Hempstead,
Hertfordshire HP2 4RG, England.

Exclusive distributors of Howard W. Sams
books in the UK and Europe.

PRACTICAL COMPUTING November 1981
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NewIlBrftish
Microsys__ _tem

Gemini MtiltiBoard
4111111148411 ,

imi,eerosiessii 4 4,

isee 0100000 a --arsk-
 Eight boards available NOW  8" x
board modules  Z80A CPU board  Z80A
Video board  64K RAM  Built and tested
Developed by one of the most experienced
micro board design teams in the UK, Gemini
MultiBoard' is the ultimate modular board
system. Unlike most systems of its kind,
virtually nothing is made redundant when
you expand it.And for those who want
expansion this can be immediate,for we are
launching eight boards simultaneously. No
other system has offered so much so soon.

All MultiBoard modules are Nasbust and
Gemini 80 -BUS' compatible and can be
used in a wide spectrum of application, e.g.
educational, personal, business, system
development and process/production
control.

MultiBoard modules are built and tested to
the highest standards.And otter enormous
computing power and potential at
astonishingly low cost.

MultiBoard Modules
available now
ZSOA CPU
Processor:Z80A CPU at 4MHz.Optional
wait -states. Reset jump to any 4K boundary

Parallel 1/0:8 bit ASCII keyboard socket.
Uncommitted Z80A PIO giving two 8 bit bi-
directional ports with handshake.

Serial 1/0:8250 UART with programmable
baud rates and software selectable between
RS232 or 1200 baud CUTS cassette
interfaces.

Memory:4 'Bytewyde" sockets to accept
EPROM/ ROM/ RAM.Memory switched in/out
of memory map under software control.

Software:Comprehensive monitor.Optional EPROM PROGRAMMER
12K Microsoft BASIC (ROM).Standard  Programs multi -rail 2708 or single roil
configuration PROM provides decodes for 2716.
4 x 2732 (4K x 8) EPROMs.  Connects to PIO on CPU board.
The CPU Board is fully buttered to the Gemini  Software provided on tape.
80 -BUS standard.

INTELLIGENT VIDEO
 Z80A microprocessor controlled.
 80 x 25 display controlled by 6845 CRTC

chip.
 Adjustable dot clock for alternative screen

formats.
 Character set:128 in EPROM 128 in RAM

which can be defined as the video inverse
of the main set or as block graphics with
160 x 75 resolution.

 I/O port communication with host
computer.

 Light pen socket.
 8 -bit input port allowing several video

boards (each with its own keyboard) to be
connected to a single CPU board.

FLOPPY DISK CONTROLLER
 Controls:Pertec FD250 5.25in 48 TPI,

Micropolis 1015 5.25in 96 TPI, Pertec
FD514 8in.

 Controls up to 4 drives of same type.
 Single/double density software selectable.
 Single or double sided.
 Western Digital FD1797 controller.
 Up to 8 drives (2 boards) can be used

in the same system.

64K RAM
 Runs at 4MHz with no wait -states.
 4 banks of 16K dynamic RAM,each bank

locatable on any 4K address boundary.
 Page Mode supplied as standard allowing

up to 4 memory boards to be addressed.
 All the memory can be used by switching

out on -board CPU memory,e.g.in disk
environment.

EPROM/ROM BOARD
 Accepts up to 40K of firmware.
 4 banks of 4 sockets.
 Banks can be mixed between 2708 or

2716.
 24 -pin ROM socket.
 Wait -state generator
 Supports Page Mode scheme.

3A PSU
 Supplies 4/5 boards.
 LED on each output.
 5Vat 3A, 12 at 1A, 5Vat 1A, l2Vat

80mA

KEYBOARD
 Full alpha -numeric  59 -keys ASCII
encoded  Exclusively designed for Gemini
 Auto repeat  Cursor control keys

MULTIBOARD PRICES
(excl VAT)

(All built and tested except where marked)
CPU (G811) £125.00
Video (G812) £140.00
64K RAM (G802) £140.00
FDC (G809) £140.00
EPROM/ROM (G803) £ 70.00
EPROM PROG. (G808) Kit £ 29.50
3A PSU (G807) 40.00
Keyboard (G613) £ 57.50

FLOPPY DISK UNIT
Gemini unit suitable for MultiBoard. Holds
one or two 5iin double sided, double density
Pertec drives.Intergral power supply. Price
£375 plus VAT for one drive, £575 plus VAT
for two drives.CP/M2.2 and documentation
£90 plus VAT.

KENILWORTH CASE
for MultiBoard £49.50  VAT
5 -Card Support Kit £19.50 + VAT
VERO Frame £32.50 A- VAT
(also suitable for Nascom)
PSU Enclosure Kit £24.50 + VAT
KEYBOARD enclosures available soon.

MultiBoard Modules are available from the
MicroValue dealers listed on facing page.

' Trademarks of Gemini Microcomputers Limited
Trademarks of Nascom Microcomputers Division
of Lucas Logic

; I Trademarks of Digital Research Inc
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Nasbiit products
fromyour

MicroValue Dealers
GEMINI G805 FLOPPY
DISK SYSTEM FOR
NASCOM-1 & 2
Its here at last. A floppy disk system and CP/ M
CP/M SYSTEM. The disk unit comes fully
assembled complete with one or two 51" drives
(FD250 double sided,single density) giving 160K
per drive, controller card, power supply,
interconnects from Nascom-1 or 2 to the FOC carc
and a second interconnect from the FDC card to
two drives, CP/M 1.4 on diskette plus manual, a
BIOS EPROM and a new N2MD PROM. All in a
stylish enclosure.
Single drive system £450 + VAT
Double drive system £640 + VAT
Additional FD250 drives £205 VAT
D -DOS SYSTEM.The disk unit is also available
without CP/M to enable existing Nas-Sys software
to be used. Simple read, write routines are supplied
in EPROM. The unit plugs straight into the Nascom
PIO. Single drive system £395 + VAT

DCS-DOS A greatly enhanced version of D -
DOS, running under Nos-Sys.Gives named files in
BASIC, ZEAP, NAS-PEN and machine code
programs £50 + VAT

DISKPEN
The powerful lea editor written for the Nascom is
now available on a 51 inch floppy disk with a
number of new features. Price £43.25 + VAT.

STOP PRESS STOP PRESS STOP PRESS STOP PRESS STOP PRESS STOP PRESS

Exclusive MicroValue Money Savers

SAVE £200

Sharp MZ8OK + Prog. Character Generator
+ 5 Quantum games tapes

SAVE £156

Nascom Imp printer + Imprint text editor

SAVE £110

Epson MX80 F/T1 + High Res. Graphics

SAVE £97.50

Nascom 2 + Nas-Sys 3 + Programmers Aid

- Normal. price £645 + VAT
MicroValue price £445 + VAT

- Normal price £355 + VAT
MicroValue price £199 + VAT

- Normal price £460 + VAT
MicroValue Price £350 + VAT

- Normal price £392.50 + VAT
MicroValue price £295 + VAT

NASCOM COMPUTERS
NASCOM-2 Microcomputer Kit

£225 + VAT
NASCOM-1 Microcomputer Kit

£125 + VAT
Built and tested £140 + VAT

16K RAM KIT £100 + VAT
3A PSU KIT £32.50 + VAT

KENILWORTH CASE
FOR NASCOM-2
The Kenilworth case is a professional case
designed specifically for the Nascom-2 and up to
four additional 8" x8" cards.lt has hardwood side
panels and a plastic coated steel base and cover. A
fully cut bock panel will accept a fan, UH F and
video connectors and up to 8 D -type connectors.
The basic case accepts the N2 board, PSU and
keyboard.Optional support kits are available for 2
and 5 cord expansion.
Kenilworth case £49.50 « VAT
2 -cord support kit £7.50 + VAT
5 -card support kit £19.50 + VAT

CASSETTE
ENHANCING UNIT
The Castle interface is a built and tested add-on
unit which lifts the Nascom-2 into the class of the
fully professional compufer.11 mutes spurious
output from cassette recorder switching, adds
motor control facilities, automatically switches
output between cassette and printer, simplifies
2400 baud cassette operating and provides true
RS232 handshake.
Castle Interlace Unit £17.50 + VAT

A -D CONVERTER
For really interesting and useful interactions with
the 'outside world' the Milham analogue to digital
converter is a must.This 8 -bit converter is
multiplexed between four channels - all software
selectoble.Sampling rate is 4KHz.Sensitivity is
adjustable. Typical applications include
temperature measurement, voice analysis, joystick
tracking and voltage measurement.lt is supplied
built and tested with extensive software and easy
connection to the Nascom PIO.
Milham A -D Converter
(built and tested) £49.50 + VAT

PROGRAMMER'S AID
For Nascom ROM BASIC running under Nas-Sys.
Supplied in 2 x 2708 EPROMs. Features include:
auto line numbering; intelligent renumbering;
program appending; line deletion; hexadecimal
conversion; recompression of reserved words; auto
repeat; and printer handshake routines. When
ordering please stole whether this is to used with
Nas-Sys I or 3. Price £28 VAT.

GEMINI1SUPERMUM'
12 x 8 piggy -back board for Nascom-1 offering
five -slot motherboard, quality 5A power supply
and reliable buffering with reset jump facility. Kit
Price £85 « VAT.

CENTRONICS 737
MICRO PRINTER
A high performance, low price, dot-matrix printer
that runs at 80cps (proportional) and 50cps
(monospaced). This new printer gives text
processing quality print.And can print subscripts
and superscripts.lt has 3 -way paper handling and
parallel interlace as standard. Serial interface is
optional. Price £375 + VAT. Fanfold paper
(2000 sheets) £18 + VAT.

BITS & PC's PCG
5x4 board which plugs straight into Nascom-2.
Operates on cell structure of 128 dots, producing
64 different cells.Once defined, each cell may be
placed anywhere, any number of times on screen
simultaneously. Max screen capacity:768 cells.
Dot resolution:384 x 256 98304. Many other
features including intermixing of alpha -numeric
characters and pixels. Price (kit) £60 + VAT.

PORT PROBE
Allows monitoring of input and output of Nascom
PIO. This board can generate interrupts and
simu late handshake control. Price (kit)
£17.50 + VAT.

All prices are correct at time of going to press
and are effective 1st July 1981,

HEX & CONTROL KEYPADS
Hexadecimal scratchpad keyboard kit for N1/2;
Price £34 + VAT.
As above but including (on the some board) a
control keypad kit to add N2 control keys to NI .
Price £40.50 + VAT.

BASIC PROGRAMMER'S AID
Supplied on rape for N1/2 running Nas-Sys ono
Nascom ROM BASIC. Features include auto line
number, full cross-reference listing, delete lines,
find, compacting command, plus a
comprehensive line re -numbering facility.
Price £13 + VAT.

`SCREENPLUS'
Screenplus enables a programmer to blank or
display in reverse video, selected words, letters or
areas aline screen under program control.
Suitable for use wtith either Nascom 1 or 2.
'Screenplus' (built and tested) .... £40.00 + VAT.

DUAL MONITOR BOARD
A piggy -bock board that allows Ni users to switch
rapidly between Iwo separate operating systems
Price (kit) £6.50 + VAT.

YOUR LOCAL MICROVALUE DEALER
All the products on these two pages are available while stocks last from the
MicroValue dealers listed below.
(Mail order enquiries should telephone for delivery dates and post and packing
costs.) Access and Barclaycard welcome.

BITS & PC'S
4 Westgate,Wetherby,W.Yorks.
Tel: (0937) 63774.
BUSINESS & LEISURE
MICROCOMPUTERS
16 The Square,Kenilworth, Works
Tel:(0926) 512127.

ELECTROVALUE LTD.
680 Burnage Lane, Bumage,
Manchester MI9 1 NA.
Tel: (061) 432 4945.
28 St Judes,Englefield Green,
Egham, Surrey PN20 OHB.
Tel:(0784) 33603. Tlx: 264475

10/MARDI

TARGET ELECTRONICS
16 Cherry Lane, Bristol BSI 3NG.
Tel:(0272) 421196.

INTERFACE COMPONENTS LTD.
Oakfield Corner, Sycamore Road,
Amersham, Bucks.
Tel:(02403)22307.Tlx:837788.

HENRY'S RADIO
404 Edgware Road, London W2.
Tel: (01) 402 6822.
TIx: 262284 (quote ref:1400).
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PROFESSIONAL

SUPERBRAIN
SYSTEMS

HARDWARE
SUPERBRAINS AVAILABLE FROM STOCK

VARIOUS DISC OPTIONS (capacity 320K - 16
million bytes)
WIDE RANGE OF PRINTERS (QUME, NEC,
DIABLO, SANDERS, ANADEX, DOLPHIN etc.)
HIGHLY COMPETITIVE CASH AND CARRY
PRICES
OUR OWN ENGINEERING MAINTENANCE
SERVICE (24hr response contracts)
HARDWARE AND SOFTWARE SUPPORT FROM
THE SUPERBRAIN SPECIALISTS

DEALER ENQUIRIES WELCOME

IttliCVW.
tPtt fa
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MICRO SOLUTION APPLICATION SOFTWARE
-Integrated Accounting System £1000
-Stock Control System £450

The Accounting System includes:
-Full double -entry accounting
-Sales/Purchase/Nominal Ledgers + VAT
-Sales Invoicing
-Trial Balance/Profit & Loss
-Open Item or Balance Forward
-Up to the minute Enquiry facility
-Alphanumeric Account codes etc.

Stock Control includes:
-Order processing
-Invoice/Delivery Note printing
-Reordering and Valuation reports

-Bill of Materials £450
-Payroll System from £250

Bill of Materials includes:
-Maintenance of Assembly structures
-Multi -level Parts Explosion
-Assembly Components cost calculation
-Requirement Breakdown by period

Payroll System includes:
-Up to 15 Gross and Net pay fields
-Retention of Historical data
-Pension and Holiday pay calculation
-Special Stationery available
-Multi departments
-Up to 9999 employees

COMPILERS AND UTILITIES
-Microfocus CIS -COBOL Compiler £425 -SPELLBINDER word-processing £250
-Microfocus FORMS -2 £100 -WORDSTAR word-processing £230utility
-Micro Solution REPORTER -Mail Merge option for above £75

(CIS -COBOL Report Generator) £100 -DATASTAR data management £160
-Microsoft MBASIC interpreter £155 -SUPERSORT sort/merge £130
-Microsoft BASIC 80 compiler £200 -BSTAM inter m/c transfer £75
-Microsoft COBOL 80 compiler £390 -TTY asynchronous emulator £180
-Microsoft FORTRAN 80 compiler £260 -MICROMODELLER financ. planning £645
-Microsoft MACRO 80 assembler £85 -CBASIC compiler £75

Contact:
Park Farm House
Heythrop
Chipping Norton
OXFORDSHIRE
OX7 5TW

telephone:
CHIPPING NORTON (0608) 3256
ask for: Bill Whaley

Or

Christine Airey

30

 Circle No. 124
PRACTICAL COMPUTING November 1981



BRITISH
GENIUS
FOR PRICE/PERFORMANCE THE BEST MICROCOMPUTER AVAILABLE

If you think (as we do) that the SUPERBRAIN is a good machine, we are sure you will agree that the BRITISH GENIUS (yes, made in the
UK!) is even better, as a powerful microcomputer or as a super word -processor.

* Z80 MICROPROCESSOR * 64K RAM * 24 x 80 INTEGRAL VDU * BEAUTIFUL GREEN SCREEN + true
descenders, reverse video, graphics chars. * SUPERB KEYBOARD with QWERTY, numeric, cursor control, and 24
function keys. * TWIN DISCS (5in or 8in, 1 or 2 sides; capacities 350K, 700K, 1.2MB, 2.4MB). * OPTION FOR 1 FLOPPY/
1 WINCHESTER CONFIGURATION (capacity 4.8MB or 9MB). * RS232 SERIAL INTERFACE * CENTRONICS
PARALLEL INTERFACE * OPTION FOR GPIB general purpose interface bus for instrumentation links * WORDSTAR
WORD-PROCESSING using the CALTEXT model providing 'one -key' operation for most functions. * MOST OF THE
SOFTWARE ADVERTISED OPPOSITE AVAILABLE ON THE BRITISH GENIUS * COMPLETE SYSTEMS SUPPLIED
including comprehensive User Support Package. * PRINTERS - large range available plus all necessary discs and
consumables. * PRICES FROM £2,300 * DEALER ENQUIRIES WELCOME.

Contact:
Park Farm House telephone:
Heythrop CHIPPING NORTON (0608) 3256
Chipping Norton ask for: Bill Whaley
OXFORDSHIRE or
OX7 5TW Bede Dunlop

 Circle No. 125
PRACTICAL COMPUTING November 1981 31



Ili

TRIED AND TESTED

LYNCO INTEGRATED
COMPUTER SYSTEMS

STOCK CONTROL; INVOICING; SALES;
PURCHASE; NOMINAL LEDGERS;

Full Audit Trial.
Trial balance; Trading A/C.; Profit & loss A/C.; Balance Sheet.

Source Listings Available.
Programs compatible with most computers using CP/M.

operating systems.

COST OF TYPICAL SYSTEM:
Complete software £750.00
Micro Soft Basic 175.00
64K Superbrain (quad density) 2150.00
Micro Line 80 cps. printer 350.00

£3425.00

Bureau Service from £10.00 per run
Programers by the hour.

FOR DEMONSTRATION
RING CAMBRIDGE (0223) 65317

 Circle No. 126

ir'77\c, THE
N SUPERBRAIN

c_CENTRE
47, Lower Belgrave St., London, SW 1.

Visit the Superbrain centre to see wordprocessing
systems and business systems with your own tailormade
software.

Software includes customer and invoice system, leads
and sales system. VAT output and debtors, insurance
agents system, car sales program, order processing
program.

SPECIAL OFFER!
SUPERBRAIN FOR ONLY £1,550*
*Subject to dollar surcharge.

We provide any printer to fit the Superbrain e.g. Oume,
Starwriter, Spinwriter, Centronics 737 etc.

* Special Educational Discounts
* Demonstrations and Quotes given
* Free catalogues on request

TEL: only 3 mins DDWERII [GRAVE sr :
RG OUNO

01.730.8791
TODAY

from
Victoria
Station

1,N4, 4%,

47, Lower Belgrave Street, London, SW1.
Tel: 01.730.8791 AN EMG COMPANY

 Circle No. 127

The Osborne Library of
Microcomputer Books

We've reduced the prices of nearly all the great titles in the Osborne
series. Now you can get the same standard of practical, accurate
guidance you've come to expect from Osborne - but for less!

Our best selling titles include: -
44 -6 CP/M User's Guide £9.50
21-7 Z80 Assembly Language Programming £11.95
27-6 6502 Assembly Language Programming £11.95
55-1 PET/CBM Personal Computer Guide 2/e £10.95
47-0 The Business System Buyer's Guide £5.95
46-2 Apple II User's Guide £10.95
34-9 An Introduction to Microcomputers: Vol 1 Basic

Concepts 21e £9.50
42-X Osborne 4 & 8 -Bit Microprocessor Handbook £14.50
43-8 Osborne 16 -Bit Microprocessor Handbook £14.50

All Osborne titles are available through your local bookseller, or direct
from the publisher, so make the most of our price reductions and your
computer today!

McGraw-Hill Book Company (UK) Limited, Shoppenhangers Road, Maidenhead, Berkshire, SL6 2QL.

...now even cheaper !
32
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SUPERBRAINI
SPECIAL OFFER AT:

£1595
YES! A SUPERBRAIN for £1,595 when you buy one of our special package deals
below:-

WORD PROCESSING SYSTEM 1: £2,749
Dual Density SUPERBRAIN @ £1,595 (QD Model @ £1,945) to-
gether with the Olympia ESW 100 RO Daisywheel printer @ £836 and
a Serial to Parallel interface converter plus all plugs and cabling @
£68 and the WORDSTAR Word Processing Package @ £250.

WORD PROCESSING SYSTEM 2 : £2,843
Dual Density Model SUPERBRAIN @ £1,595 (QD Model @ £1,945)
together with the dual purpose Olympia ESW 100 KSR Daisywheel
printer/typewriter (can be used as a separate electronic typewriter) @
£998 and the WORDSTAR Word Processing Package @ £250.

(Lease System 1 for approx. £20 per week or System 2 for approx. £19 per week or
RENT either.)

Let us supply your software requirements from Relational
Database through Integrated Accounts to tailored
systems. Hardware graphics supplied. Hardware
enhancements undertaken (to 1.5MB or 5MB Hard Disc).

Prices exclude VAT and are subject to fluctuation.

Advanced Business Systems Limited
County House
11 Penn Road
Beaconsfield
Buckinghamshire HP9 2PN
Telephone: Beaconsfield (04946) 77172
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"1"- thiitedStates

On the edge of the atmosphere, space shuttle Columbia was about to lose all contact with Earth:
for 21 agonising minutes, touch -down would be touch-and-go.

As the world held its breath, the £4'/-' billion project relied on a £165 hand-held calculator, small
enough to live in the pocket of Robert Crippeni flight suit.

The Hewlett-Packard HP -41C. Unmodified. Just as you buy it today.. .

Astronaut quality.
Everyday simplicity.
The HP -41C. L165 VXT

Sooner or later, a basic calculator is too basic.
Suddenly you need to `compute'-but with a 'computer' that's as

simple and pocketable as a hand-held calculator. And, as NASA
found, that means an HP -41C.

Today, a broad -ranging companion to an A -level course.
Tomorrow, a fully-fledged, advanced programmable system for
the businessman, analyst, researcher, technician, engineer or scientist.

Whatever your job, here's a calculator that will grow with you
and your needs step-by-step into a complete calculating system-yet will
always stay simple, manageable and portable.

The friendly calculator with power in reserve.
As a straightforward calculator, the HP -41C is a masterpiece

of compact power.
It gives you .......................

read-out in letters,
as well as figures
and symbols, so the display can talk to you in an easy, simple way

Yet, inside, it has the effortless, problem -solving power
normally associated with computers.

Among other things, that means the HP -41C is fully
programmable. You can feed its built-in 400 -line memory
with ready-made programs or develop your own. Its friendly
style makes it surprisingly easy. And, because the memory is
continuous, what you put into it stays in-even when you
switch off.

But that's not the end of the story by any means. Because,
unlike any other advanced programmable calculator you are
likely to see, the HP -41C has behind it a highly developed
package of software support representing many years of heavy
investment by Hewlett-Packard. So when you buy the HP -41C
you don't just own a powerful system; you can put it powerfully
to work.

The HP -41C hand-held
`computer'in a box. £165 brings

you the calculator, a comprehensive
270 -page manual, owner's hand-
book, and programming guide, a
standard applications handbook,
customising overlays, HP Users' Library
membership reply card, free one year's
subscription to HP's User's Newsletter,
batteries, carrying pouch and 12 months'
full guarantee.
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Proven software support -
at your fingertips.

Here, the HP -41C really comes into its own with
an unrivalled range of software support.

17 Application Modules - miniature plug-in
solutions: maths, electrical engineering, financial
decisions, games ...

29 Solutions Books - each with up to 15
programs drawn from the best of10,000 user -
submitted programs. Each book provided with Bar
Codes - for instant program entry with the HP wand.

11 Application Pacs - pre-recorded magnetic
cards covering over 2,000 programs, entered through
the card reader.

All software and peripherals are optional extras.
*Price correct at time of going to press.
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Two ways to make your system grow...

Snap- in more memory. A single module
will double the memory available. A quad module
adds no fewer than 256 registers at once. Sudden&
you've over 1800 lines of memory at your command.

Plug -in a printer. The HP -41C printer
handles upper and lower case, in alpha, numeric
and graph -plotting modes. Use it for final hard
copy, or to follow program execution.

Four ways to program your HP -41C...

Card reader. This reads pre-programmed
magnetic cards. It can also record and read your
own programs and data.

Bar code reader. A quick and easy way of
loading any one of the software packages. The
wand simply 'lifts' the coded program straight off
the page of your HP -41C solution books.

Thousands of easy ways
to solve problems.

Think of a problem! As an HP -41C
owner you won't have far to look for the
solution-or long to wait before it's
locked in your system's memory. Any of
HP's hundreds of pre-programmed
solutions can be easily entered in any of
the four ways we illustrate above. You'll
certainly want to devise your own
solutions, too. The guidance manual in
your basic pack tells you how. If you
develop an original one you could
submit it to the HP -41C Users' Library.
It already contains thousands of tested
programs which 10,000 users world-
wide are happy for you to share.

Application modules. These are plug-in
modules each containing a whole range of ready-
made programs on your chosen subject.

Keyboard customising. Develop your own
programs and enter them through the keyboard.
You can assign any function or program to any key
and mark them on your own customising overlay.

Quality from HP -the big
computer manufacturer.

The HP -41C is made from the chip
upwards by Hewlett-Packard, a world
leader in computers. And you can tell!
By the detail like the permanent inlaid
key notations, tough ABS case, and
gold-plated port contacts. By the
elegant simplicity designed into the
HP-41C's operating style. By the sort of
software support only a computer giant
would be capable of. By the utter
reliability that is the HP hallmark
throughout the world of computers.

HEWLETT
PACKARD

See the HP -41C at
Comet, Xerox Stores,
Wilding, Sumlock-
Bondain,Landau
or these other
Appointed Dealers:
Aberdeen Tyseal Office Equipment.
Bath Wilding Office Equipment.
Belfast Cardiac Services Company.
Birmingham John Mabon Associates; Research Micro System.
Bolton Wilding Office Equipment.
Bournemouth South Coast Business Machines.
Brighton Office Machinery Engineering Co.
Bristol Decimal Business Machines; Wilding Office Equipment.
Bromley Wilding Office Equipment.
Cambridge W. Heifer & Sons; Wilding Office Equipment.
Canterbury R. E. Typewriters.
Cardiff Sigma Systems (Calculators).
Carlisle Thos. Hill International.
Colchester Wilding Office Equipment.
Croydon Wilding Office Equipment. Derby Office Machines.
Dundee Tayside Office Equipment.
Edinburgh Business & Electronic Machines; Holdene; Robox.
Folkestone R. E. Harding. Glasgow Robox.
Gloucester Wilding Office Equipment.
Gravesend Wilding Office Equipment.
Grimsby Teesdale Office Equipment.
High Wycombe Wilding Office Equipment.
Hornchurch Wilding Office Equipment.
Ilford Wilding Office Equipment.
Ipswich Anglia Business Machines; Wilding Office Equipment.
Kingston-upon-Thames Wilding Office Equipment.
Leeds Holdene; Wilding Office Equipment.
Leicester A. C. Barratt & Co.; Sum lock Services.
Lichfield Anglo American Computing.
Liverpool Rockliff Brothers.
London AEC -2 Shoreditch High Street; City Business Machines -
57 Hound sditch, Bethnal Green Road; Concept Business Systems;
Dixons.Photographic-123 Holborn, 64 New Bond Street;
Euro-Calc-128-132 Curtain Road, 224 Tottenham Court Road,
55 High Holborn; Landau Calculators -Bourne's Oxford Street,
227 Tottenham Court Road; McDonald Stores -
78 Oxford Street; Metyclean -137 The Strand, 92 Victoria Street;
Mountaindene -22 Cowper Street; Sumlock-Bondain -
263-269 City Road, 360 Euston Road, Cannon Street Station;
Wallace -Heaton -127 New Bond Street;
Wilding Office Equipment- 7 The Arcade Hoe Street,
21 Thomas Street,120 The Broadway, Wimbledon;
199 Parrock Street, Gravesend. The Xerox Store Piccadilly -
76 High Holborn,110 Moorgate.
Luton Wilding Office Equipment.
Maidstone Wilding Office Equipment.
Manchester Automated Business Equipment; Holdene;
Wilding Office Equipment. Matlock Derby Office Machines.
Middlesbrough Thos. Hill International.
Newcastle Thos. Hill International.
Northampton A. C. Barratt & Co.
Norwich Leamons Office Machines; Sumlock-Bondain.
Nottingham Bennett's (Typewriter & Office Suppliers);
Trent Office Equipment. Oxford Reid's Office Equipment;
Science Studio. Plymouth JAD Integrated Services.
Reading Central Southern Equipment; Reid's Office Equipment;
Caversham, 38 Market Place, Reading.
Romford Wilding Office Equipment. Royston Herts Electroplan.
Sheffield Butlers Office Equipment.
Slough Wilding Office Equipment.
Southampton Leicester Typewriters.
Southend Wilding Office Equipment.
Sunderland Thos. Hill International.
Sutton Landau Calculators.
Swindon Wilding Office Equipment.
Waltham Cross Wilding Office Equipment.
Watford Automatic & Electronic Calculators;
Wilding Office Equipment.
Worthing Office Machinery Engineering Co.
CHANNEL ISLANDS: Guernsey A. E. S. Ltd.
Jersey A. E. S. Ltd. EIRE: Dublin Abacus Systems.

All UK Comet branches. Circle No. 130
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Adda Computers Ltd., a major supplier of computer systems
to industry and business, have opened the Vic Centre in

West London. Here you can see, discuss and buy everything to do with
the new VIC 20 personal computer-in person or by mail. Hardware,

software, technical advice and information is available from an experienced
staff of experts. Even if you already own a VIC 20, get on our mailing list to
know about new developments. Remember-everything has the backing of
Adda's reputation, and there's a full 12 -month warranty on all hardware.

The Vic Centre is easy to reach-Just off the A40, close to North Acton tube
station.

Not just a computer but a whole
expandable system

AT ONLY £189.95 inc.VAT. Special cassette deck
£44.95 inc.VAT.
The VIC 20 is a fully-fledged, easy -to -use computer. It's the core of
a great expandable system, with full-size keyboard operation.
First-time users can work it immediately with plug-in program
cartridges, using your own colour TV to get up to 24 colours on
screen, and three different sound tones. Or write your own programs
in BASIC. The VIC 20 lets you build a system as needs and budget
dictate. You can expand its memory to 32k Byte with Plug-in
modules, and transfer data to external storage units. So the VIC 20
is more than just a personal computer-and its system will expand
to put it even further ahead.
VIC 20 Dot Matrix Printer
Tractor -feed, 80 character -per -line, 30 characters -per -second printer.
£229.95 incl VAT.

VIC-RS232 INTERFACE
Fully implemented (true levels)
RS232C -V24
BI-DIRECTIONAL INTERFACE
Allows Vic to work as Mainframe Terminal
Drive a Qume Daisywheel or a Paper Tape
Punch etc. etc.
FEATURE This unit contains master power
supply which supports Vic's own supply
when carrying Memory Expansions,
Cassette Drives, Light Pens, Printers etc.
VIC-MEMORY 3K
Small size-low cost memory expansion.
Plugs into Vic and reproduces memory -port.
Can be used with other expansions gives a
total of 6k user static ramon Vic.
FEATURE This board allows Vic to move
Basic to begin at 1024 ($0400) as in Pet,
and enables the use of HIGH RESOLUTION
COLOUR GRAPHICS £40.25 incl VAT.

VIC-TOOL KIT £28.75 incl VAT.
For those who know tool kit on Pet we now
have same facilities for Vic.
Renumber, Auto, Append etc.
This may be used with the stack VIC Rom
Switch Board.
VIC ROM SWITCH BOARD £40.25 incl VAT.
An inexpensive unit which plugs direct on to Memory
Expansion Port of the VIC and allows the insertion of up
to 4 ROMS for games packs or toolkit aids, etc.
FEATURE. Simple software switch exchanges each pair of
ROMS into VIC's ROM space allowing 'clashing' ROMS to be
used.
FEATURE. Plug-in zero force sockets are available as optional
extras to help eliminate pin damage to valuable ROMS.

TERMS AND CONDITIONS: All goods sold subject to Adda
terms and conditions of sale. Full details available
on request, but include: 7 day money back guarantee, Adda
12 month hardware warranty. Please allow 21 days for delivery.
Allow 7 days for personal ctieques to be cleared. Quoted
prices are inclusive of VAT.

£56.35 incl VAT.

WININIMIN/111111111

VIC-LIGHT PEN
This high quality light pen works in both
normal and Hi -Res modes on the Vic
allowing simple interaction with the Vic
without keyboard entry.
Easy to program and easy to use.
e.g. Menu selection. Non -keyboard entry.
Teaching Games.
FEATURE touch sensitive "Enter" contacts
to eliminate accidental entry.

VIC-Games Port Adaptor Cable
games port plug.
A two into one adaptor for use with both
joysticks and light pens. A must for those
who require full control of games with
graphics.
FEATURE low-cost High quality. Robust.
VIC JOYSTICK
Single
Hand -Held joystick units for games use
available in Pair or Single configuration.
N.B. (2 Singles will not work as a pair
unless modified)
Le Stick £30.75 incl VAT.
The ultimate joystick. One handed multi -directional super
sensitive stick with built in fire button.

£28.75 incl VAT.

£14.95 incl VAT.

£14.95 incl VAT.

VIC software Each of these tapes £14.95 incl VAT.
Codebreaker/Codemaker
You play the VIC or the VIC plays you in this computerised
version of Mastermind.
VIC Seawolf, VIC Trap and Bounce -out
3 fun games, a submarine shoot out, a beat the VIC and an
old favourite pub game. Good games with different skill levels.
Monster Maze and Maths Hurdler
A fun game with good colour and sound and a mental arithmetic
learning game. Highly rated by everyone we have shown it to.
Harder than you think.

Goods Required Price

Add £2.00 p. & p. for
orders under £50.00
Name.
Address:

Total £

MAIL ORDER to: Adda Computers Limited, FREEPOST, London.
W13 OBR or telephone your order (24 hours a dayl to
01-992 9904 quoting your BARCLAYCARD OR ACCESS
number.

' I enclose a cheque, made
payable to Adda Computers
Limited for

' Please charge my Barclay/Access
account. My account number is

' Please add my name to your
mailing list

SHOP ADDRESS: Adda Computers Limited. ' Delete as applicable

154. Victoria Road, Acton, London, W3. Tel 01-992 9904. Date

OPEN: 10 am -6 pm (Tuesday-Friday). 10 am -5 pm (Saturday).

 Circle No. 131
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CHECK THE FEATURES:
80, 96, 132 characters per line.
80 cps, bidirectional,logic seeking
100 million character life head
Double width characters
3 - 10 inch wide paper for Tractor versions
8 - 10 inch wide paper for Friction versions
1/6, 1/8, or 1/12 inch line spacing selectable
256 characters including graphics
Centronics interface version available now
RS232C, IEEE488, and many others coming.

:C!f,;
PRINTERS LIMITED
ROXBURGH

22 WINCHELSEA ROAD, RYE, EAST SUSSEX TN31 7BR

PRACTICAL COMPUTING November 1981

Telephone: Rye (07973) 3777 Telex: 957066
 Circle No. 132
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Retailer

and OEM

terms

available

Trade

Enquiries

Welcome

nocompuTER PRODUCT3
INTERNATIONAL LTD.

ROOM PC 11 CAMBRIDGE HOUSE, CAMBRIDGE ROAD, BARKING. ESSEX IG11 8NT, ENGLAND
Telephone: 01-591 6511 Telex: 892395

BYROM SOFTWARE
BSTAM-Utility to link one microcomputer
to another also using BSTAM
BSTMS-Utility to link a micro to a mini or
mainframe

COMPILER SYSTEMS
CBASIC v 2.07

CP/M USER LIBRARY
42 Volumes-Price per volume
8 disc (one volume per disc)
5 disc (one volume per 2 discs)
Index

CREATIVE COMPUTING
CS -9001 BASIC Games 1
CS -9002 BASIC Games 2
CS -9003 ADVENTURE 1.0.
CS -9004 BILINGUAL Original Adventure
CS -9005 BASIC Games 3
CS -9006 BASIC Games 4

DIGITAL RESEARCH
(Most formats now available)
MPM 1.1

CP/M86
CP/M 2.2
CP/NET
SID

ZSID
MAC
TEX

DESPOOL
PL/1

BT -80

Software
8 Manual

£95

£95

£65

£4

£8

£2

£14

£14

£14

£14

£14

£14

£195

£160

£95

£120

£50

£55

£60

£50

£33

£355

£140

INFORMATION UNLIMITED
WHATSIT (Database Management System)
on North Star
on CP/M
on APPLE 2:48k (requires int Basic)
on APPLE 2.32k (requires int Basic)
on ITT 2020 (see Apple)

KLH SYSTEMS

£65

£80

£78

£65

Spooler for CPM systems v3.0 £70

MPI LTD.
MULTIFORTH
PAYROLL
SALES LEDGER
PURCHASE LEDGER
NOMINAL LEDGER
INCOMPLETE RECORDS

MICAH INC.

£72

£500

£200

£200

£200

£1200

CP-M for CDOS Users:
Program to Expand CP/M system to be
compatable with Cromemco CDOS software £65

Manual
Only

MICHAEL SHRAYER INC.
Electric Pencil Word Processor

Software
8 Manual

£100

Manual
Only

£6 SSII for TTY etc £100
DSI I for Diablo £105

£11
TRS-80 Cassette/disc £50

MICROFOCUS
£15

CIS COBOL version 44 £425 £25
FORMS 2 v 11 £100 £10

MICROLOGY
FTNUMB £50 £5

MICROPRO INC.
WORD -MASTER 1.7A £75 £22

TEX-WRITER 2.6 £37 £17

WORDSTAR 3.0 £250 £38

MAIL MERGE 3.0 (requires Wordstar) £75 £10

SPELLSTAR 3.0 (requires Wordstar) £125 £20

SUPER -SORT: Version 1 £125 £22

Version 2 £110 £22

DATASTAR 1.101 £175 £25

MICROSOFT INC.
BASIC -80 £185 £20

£20
BASIC Compiler 5.24 £205 £20

£27
FORTRAN -80 3.42 £260 £20

£20
COBOL -80 4.3 £380 £20

£14
M/SORT 1.0 £75 £12

£14
EDIT -80 2.0 £65 £12

£14
MACRO -80 3.42 £105 £12

£14 MULISP £105 £20
£14

MUMATH 2.02 £130 £20
£6

XMACRO-86 £160 £12
£27

£20

MICROTECH EXPORTS
REFORMATTER
CPM.k-olBM £98 £17

CPM.->DEC £98 £17

MT MICROSYSTEMS
PASCAL MT 5.2 £150 £25

PASCAL MT 5.2 with Softbus £265 £25

Library Sources £110

£6
SOFTBUS (Speed Programming Pkge.) £125

NORTHSHARE
Multi-user system for Horizon Users 5.12 £44 £7

£20

£15

£15
OSBORNE & ASSOCIATES

£15 ACCOUNTS PAYABLE 8
£15 ACCOUNTS RECEIVABLE £50 £15

£20 GENERAL LEDGER £50 £15

PAYROLL WITH COST ACCOUNTING £50 £15

£6



YOU AND YOUR MICRO NEED US FOR SOFTWARE, BOOKS AND MAGAZINES.

Most software in this advertisement is available from stock and a 72 hour return service is
thereby offered on most prepaid orders.

Software Manual
& Manual Only

PHOENIX SOFTWARE
ASSOCIATES (For Z80 only)
PLINK-Disc to disc link loader £72 £15

PASM-Macro Assembler £72 £15

PEDIT-Line editor with Macros £72 £15

BUG-Very powerful debug £72 £15

Package with all the above £193 £33

PLINK -2 Overlay Link Loader £185 £15

SORCIM INC.
SUPERCALC £185 £ 25

STRUCTURED SYSTEMS
(All converted to UK Standard)
SALES LEDGER
PURCHASE LEDGER
NOMINAL LEDGER
STOCK CONTROL
LETTERIGHT
ANALYST
(File management Reporting System)
NAD (Name and Address selection system)
QSORT

SUPERSOFT INC.
DIAGNOSTICS 1
DIAGNOSTICS 2
TERM

TDL SOFTWARE
(Technical Design Labs)
BUSINESS BASIC
ZTEL (Test Editing Lang.)
MACRO II (Z80 Macro Assembler)
LINKER
DEBUG II (for 8080/Z80)

TINY -C ASSOCIATES

£350

£350

£350

£350

£95

£20

£20

£20

£20

£11

£125 £11

£55 £11

£55 £11

£45

£55

£72

£80

£35

£35

£35

£45

Tiny -C language for 8080, 8085, 280 systems £55

£9

£9

£7

£39

BASF DISCS

The following formats are available from stock: -
8" SSSD 5', ' Soft Sectored, 5' , 10 Sectors,

5'," 16 Sectors

Quantity
Price Per

Disc
Ex VAT

1 - 50 £2.40

51 - 100 £2.00

101-200 £1.80

201 - 500 £1.70

501 £1.50

Minimum order quantity 10 discs. Orders
must be in multiples of 10. Postage,
Package & Insurance 75p per 10 Discs up
to 50 Discs thereafter 15p. Per 10 plus
VAT. Other formats on request.

SPECIAL PRODUCT

SpellStar

Are you tired of squinting at your video screen to find spelling and
typing mistakes in your word processing?
Then you need SpellStar-for prompt relief from the pain and
discomfort of proofreading. TM

Spellstar is an optional addition to WordStar which is the most
powerful and versatile word processing software package.
SpellStar catches your spelling errors and typing mistakes before
they catch you. It will save you inconvenience, embarrassment,
and countless hours of staring at your screen. In fact, if time equals
money in your business. it won't take long for SpellStar to pay for
itself in time saved.

Fast, FAST relief
SpellStar whizzes through your text at thousands of words per
minute. comparing what you've written with its 20,000 -word
dictionary -on -a -disc. It flags every word not in its dictionary. giving
you three choices. Change the word. Leave it as is. Or leave it and
add it to the dictionary. and it won't get flagged again. You can put it
in the main dictionary, or just as easy. create your own
supplement dictionaries on other discs for such things as
specialized terms and client names.
Okay, so how do you spell relief now? M -P -I.

ORDER
INFORMATION

When ordering CP,M software please specify the format you require
otherwise software will be despatched on an 8" single density disc

All software items are subject to VAT Manuals, when purchased
separately are not subject to VAT

Please add £3.45 for postage. packing and insurance on each item
purchased For overseas please add £450 per item

Most software in this advertisement is available from stock and a 72 hour
return service is thereby offered on most prepaid orders

These details and prices are all current as of August 1981 Our prices
reflect an exchange rate of U S $2 00 to £1 00 Should the exchange rate
vary by more than 5 cents. a surcharge may be added or a discount given

MAIL ORDER TELEPHONE ORDER VISIT
Send Cash, Cheque. Postal Order, IMO, Access or Barclaycard/Visa
number to Microcomputer Products International Ltd.. Room PC

11. Cambridge House, Cambridge Road. Barking, Essex IG11 8NT.
All payments must be in Sterling and drawn against a U K hank

MAIL

ORDER

TELE-
PHONE

CREDIT

CARD

ORDER

 VISIT 

Full

descriptive
Catalogue:

available

El -
deductable

from

first

purchase
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Superbrain
Onyx

Apple

Sharp

Altos

oee

If only choosing a microcomputer
was as simple as using one

Just look at the advertisements in
this magazine. When can you find
time to digest them all?

There are millions of chips,
thousands of boards and hundreds
of peripherals, software systems and
application packages. How do you
pick the right ones to meet your
requirements?

And put them together? And
make them work? And add the
specials you want?

Professional
Services

At Digitus we have computer
professionals working full-time
putting systems together. Absorbing
information. Testing equipment and
software. Writing programs. Training
users.

At one stop you can commission
a complete system to fit your
requirements

Working Systems
In the last two years we have

supplied systems for: number
processing, word processing, data
processing, information
management:graphics and many
creative applications. Advised
accountants, surveyors,
archaeologists and engineers.
Helped DP departments and small
business men. Developed software
for personnel, insurance, incomplete
records, order processing, business
games; linear programming, process
control and terminal emulation. And
were retained by other computer
companies to advise on micros.

Proven Experience
This year we can put over 200

man years computer experience to
work so that you can benefit from
micro technology ... in comfort.

Come and see us. Spend a few
hours discussing your requirements.
Attend a training course. Select a
machine. Test some software
packages.

Solve the micro puzzle. Buy an
operational system that fits your
needs.

Call for an appointment or return
the slip and we will call you.
Digitus Ltd, 10-14 Bedford Street,
Covent Garden, London WC2.
Tel: 01-379 6968.

TELEPHONE

', '
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Editorial
Program generators

or programmers?
THE CURRENT excitement about programs that write programs

provokes two reactions: first a renewed surprise at how
amazed people can be, and second, a questioning of how far
one can actually go in the direction of automatic code
generation.

With regard to the first, we would not wish to sully these pages
with any trace of cynicism. No! We shall, as always, present
only cheerful and improving material to our readers.

As to the second, automatic code generators are nothing new.
In fact, ever since the first computer winked its red eyes,
programmers have been looking for easier ways of taming the
beast. Machine code generates microcode. Assembler gener-
ates machine code. High-level languages generate assembler.
Why not, many people must ask, have something that will
generate high-level language?

They ask because they find high-level languages difficult and
boring - abrasive on the mind and causes of nervous prostra-
tion. It seems a reasonable enough question until one looks at
why high-level languages are tiresome.

At the lowest level a computer can only do two things: subtract
one number from another and jump on the result. It takes a
lot of such simple stuff to do anything interesting to a human;
this is why assemblers and high-level languages are useful.
They give the user large chunks of code which are used over
and over again. However, the process of pre-packaging code
into functions - Add, Subtract, Print and so on - can only
go so far. After a while the river of meaning, which flowed in
a narrow and controllable channel, spreads out over a wide
plain of possibilities, eventually trickling away into a marsh of
uncertainty.

In less geographical terms: once you get beyond the simple and
brutal functions, the number of possible activities rises very
sharply. Look, for instance, at the number of possible ways of
printing numbers or text. You can range right and left,
truncate characters and decimals, jump to tabs and so on.
Even so, making a program produce tidy output is a major
coding chore.

If there was a program generator which wrote the code for you,
it would still need to be told, in some way, which of the almost
infinite number of possible ways of arranging a piece of text
on the page was what you wanted. What you want to say is
something like Print Nicely, in the hope that the computer's
idea of "nicely" is the same as yours.

There's the rub. A real program generator would work like a
human assistant. To do its job it would have to draw on all
sorts of knowledge about the world around it that computers
just do not have. Just to produce "nicely" formatted text it
would need to have done a good deal of reading itself. It
would need to know about A4 and A3 and A5 - things that
many people aren't too sure about. It would have to know
that businessmen like two decimal places while scientists like
none or sixteen, according to pedantry. It would have to be
able to decide whether its job was businesslike or scientific. If
it decided to produce text justified on both sides, it would
have to think about hyphenating words that were too long.
And hyphenation is something that few humans can do
properly.

These problems relate just to printing text. Problems within the
program are even more horrendous.

If you want a real program generator, you have to hire a
programmer, because only a human understands enough
about the world to understand all the implications of a

concept like "nicely". Conversely, any language - or
program generator, for such a thing is no more that a higher -
level language - that aspires to offer a similar service will
require such a profusion of commands that it becomes
unworkable.

The Pearl, The Last One, Genasys - in order of their emer-
gence - are half -way houses into which current program
generators try to crawl. They escape the intractable variety of
real life by taking advantage of the numbing banality of
business affairs. In business you do not do anything very
exotic to your numbers. You add, subtract and very
occasionally multiply. Your text comes out in cryptic but not
very varied lumps and is spattered more or less at random
across invoices and reports. The structure of your programs
tends to be simple - take a customer record, look at his
credit rating, compare it to his debt, send him an unpleasant
letter.

Within this very limited field of discourse it may be possible to
find conceptual chunks that can be turned into slabs of code.
However, a program to do this trick is only a time saver. It
cannot sidestep the real trouble with using a computer, which
is telling the wretched thing just what you want it to do. You
want a program that you can order to "Do the VAT return",
and when it asks whether the rate is 12.5 or 15 percent, will go
off and find out if you haven't the faintest idea. Computer
programs in whatever form they are written are great
sticklers for detail and procedures and these are just the
things that cause humans trouble.

It is hard to see how any of these programs can be much help to
people who know nothing about computing, because they
demand logical thought and planning of the job in a way that
the underlying structure of the machine can handle. On the
other hand, people who know enough about computing to
cope with that would probably be just as happy to write the
code themselves, taking advantage of the flexibility which the
lower -level language gives.

To return to an earlier point, the higher the level of the
language, the more commands lie to your hand and the
harder it is to manipulate them. If you have N commands,
there are N! possible relationships between them - a
number that grows astronomically as soon as N gets at all
large. The very richness of high-level languages makes them
unhandleable: there are too many possibilities for the pro-
grammer to bear in mind. The only way to control them is to
limit what they can do and, paradoxically, that can make a
higher -level language less flexible and so, therefore, less
useful.

There is no doubt that we shall see a number of programming
tools emerging, and that these will help people who under-
stand computing to write programs more easily and more
quickly than they can at the moment. It is unlikely that the
"Press the button and stand back" approach will ever work
properly, or that people will want it once they are moderately
computerate.

No doubt when books first became widespread there were rich,
powerful and illiterate men who thought they could hire
someone to do the reading for them. In the long run it turned
out to be a mistake. No matter how rich or powerful you were
you still had to be able to read and write, and the same is
probably going to be true about computing.

That is, until machines get as clever as people. In which case
they will not need to be told what to do anyway.
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Horses for courses they say. We could not
agree more.

That is why we have a flexible stable
when it comes to helping businessmen choose a
micro -computer system.

We need to know something of your
business before we can advise you on making the
final selection of the relevant system.
Once we have done that we move very.quickly:-

We will provide a full demonstration,
and if off the shelf business packages do not meet
your particular needs, we will design special
computer systems that do.

We will train you and your staff.
We will arrange finance - hire purchase

or leasing.
We give a full after sales advisory service,

and naturally, we offer rapid servicing and
comprehensive maintenance contracts.

The best way for us to demonstrate our
capabilities, is for you to tell us about your
business needs.

One thing is certain.
It is odds-on that between us we will

arrive at the best bet.

Write or telephone for further information to:

ivtICRO Micro -Facilities Limited
129 High St, Hampton Hill

FACILITIES01.9791 4546 and 01-941 1197

A member of the MF Group of companies

Please Tick As Applicable
'Please Send Me Further Details
Please Have Your Consultant Call Me

Micro -Facilities Ltd, FREEPOST,
Hampton, Middlesex, TW12 I BR
Tel: 01-941 1197 or 01-979 4546

Name Mr/Mrs/Miss

Address

Post Code

Tel

FREEPOST - NO
STAMP NEEDED

P.0 01 -DR .'''''



Feedback

Our Feedback columns offer readers the opportunity of bringing their computing
experience and problems to the attention of others, as well as to seek our advice or
to make suggestions, which we are always happy to receive. Make sure you use
Feedback-it is your chance to keep in touch.

Legal judgments
I READ with interest Martin Hayman's
article on computerising a solicitors' off-
ice in the August 1981 issue of Practical
Computing. It is good to hear of firms of
solicitors following the advice of the
Royal Commission on Legal Services and
exploring the ways in which computers
and indeed modern business techniques
generally can be employed in solicitors'
offices.

Martin Hayman's article, while wel-
come on those grounds, nevertheless
reveals some of the difficulties faced by
solicitors in becoming acquainted with
computers and by computer people in
dealing with the special needs of solici-
tors.

It is, of course, absolutely proper to
adopt a practical approach "without los-
ing sight of the ultimate possibilities of
improved efficiency and access to a broad
range of information". There are very
many points arising from the article on
which I would like to comment.
 Information services for lawyers such

as Lexis, Eurolex, Lawtel, are at pre-
sent largely confined to case law
although statute law is being added
and secondary sources may be avail-
able in the future.

 Word processing quickly proves its
value in solicitors' offices - chiefly for
the production of any document which
goes through a draft and approval
stage but not in most practices for the
production of letters.

 You say: "A third category of docu-
ments which is eminently suitable for
word processing is probate". A grant
of probate issues from one of the Pro-
bate Registries - it is not drafted by
solicitors.

 Accounts are not as you suggest
straddled somewhere between general
correspondence and word processing.
They are a distinct and specialised
matter in a solicitors' office. While in
future some degree of convergence
will be possible for the sake of extract-
ing information from both databases,
that stage has not yet been reached.

 Solicitors' accounts are not, as you say,
audited by the Law Society on any
kind of regular basis. Indeed, most
firms would hope never to be audited
by the Law Society since this is an
exercise set in motion only when there
is some suggestion that the solicitor is
not maintaining accounts properly.

 The requirement to record disburse-
ments on behalf of a client is not
limited to legal -aid work. The Law

PRACTICAL COMPUTING November 1981

Society's advice contained in the
pamphlet The expense of time sets out
suggestions for ensuring that the costs
of the office are reasonably appor-
tioned to each client. It is not always
true that the most significant part of
the legal -aid bill or any other bill is
reflected in the time spent on the case.
Time is merely one element in solici-
tors' fees.

Finally, I note that these solicitors are
now to have a specification for putting the
accounts on a computer. I shall be inter-
ested to hear from anyone who offers to
write a full-scale integrated accounts and
time -recording system fOr solicitors at
anything less than £100,000.

Some 24 firms already offer integrated
systems written in a variety of languages
available on a variety of hardware and
mostly already running in solicitors' off-
ices.

Peter Soar,
Editor, The Solicitor's Practice,

London.

Cart before horse
THE ARTICLE on the solicitors' micro in
your August 1981 issue interested and
surprised me. I feel that several
statements made in it are not valid. Does
the consultant really consider floppy -disc
machines unsuitable for data -security
reasons? Does he mean that they are
unreliable or cannot hold sufficient data?
Unreliable, never - and there are a few
practices where the files are too large to
fit on to a diskette for security. Yet his
files are too large, is he not aware of
cartridge back-up?

Does he really doubt that the user staff
cannot handle MP/M at such an advanced
level? MP/M is no different to CP/M. In
any well -designed application system, the
user should be almost totally unaware of
the technicalities of the operating system.
They are handled by job -control files.

"5Mbyte fixed and 5Mbyte removable
made good sense". If the consultant
thinks that MP/M is difficult, how can he
impose the operational difficulties of such
devices on the user? Perhaps he is intend-
ing only using half of the available stor-
age, 5Mbyte fixed, and only using the
other half for back-up?

That the hardware was selected before
a specification of the accounts system was
produced is surely going against all
accepted system -selection standards. It is
the classic "cart before the horse".

Unless the prospective user has made
the decision to write, or have written, his
own software, then the evaluation of

hardware is truly the secondary function.
The whole tenor of the article was, in my
opinion: "Find the hardware, now what
shall we do with it"?

J P Meehan,
Mountain Software Growers,

Grantham,
Lincolnshire.

Display record
IN THE August 1981 issue of Practical
Computing, ZX-80/81 Line-up, Ivor
Bradley gives his program for the game of
Life which works on a 12 -by -12 matrix
and says: "I think it would be difficult to
achieve a larger display without resorting
to machine code".

In fact, in the November 1980 issue,
there is a very elegant program by Peter
Ansell which works within 1K up to 13 -
by -13. Is this the record?

G J Suggett,
Chichester,

West Sussex.

Poole consumables
THE MICRO industry and the many appli-
cations it has made possible have
prompted me to start a business dealing in
peripherals and consumables - paper
particularly.

I am interested in locating a paper
manufacturer and a reliable source of
tapes/discs. Could anyone supply me with
some names and addresses of wholesalers
or manufacturers? My address is 75 Brid-
port Road, Parkstone, Poole, Dorset.

Fred Thorp,
Poole,

Dorset.

Unkind to Pets
R P HOPE and I Powis of the University of
Bradford Management Centre are being
unkind to their Pet. The fault lies not in
the machine but in their program which
obviously expects more of a computer
than is computerly possible - "Zero
Bugs", Pet Corner, July 1981.

Their demonstration program begins
by assigning to Z the value of 248.11/
SQR(61558.5721). Using exact arithme-
tic, this expression has the value 1. Yet
the computer cannot use exact arithmetic
on numbers input as decimal fractions.

The binary representation of the
numbers in both numerator and denomi-
nator recur infinitely, as does the decimal
representation of one-third. Starting with
the binary approximation to 61558.5721,
it calculates approximately the value of its
square root and divides into the binary
approximation for 248.11.

(continued on page 45)
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Feedback
(continued from page 43)

The result will be a number differing
infinitesimally from 1- enough to fail an
equality test, but when printed as output
rounded to 9 SF has the value 1.

The solution to the difficulty they
experience in their statistical program is
to avoid equality tests altogether to allow
for the difference between stored and
output variables. It is an absolutely essen-
tial trick for anyone concerned in writing
educational programs where decimal cal-
culations are invited from the program
user. If their program line 20 is replaced
with

20 IF ABS(1-Z)<1E-10 THEN 50
the program will not output a contradic-
tion. Indeed, it is an extremely interesting
exercise to vary the size of the negative
exponent to see where in the computed
value of Z the inescapable error lies.

Expecting a binary digital device to
handle decimal fractions exactly is rather
less reasonable than expecting my Jack
Russell to write good programs.

Tony Peterson,
Greenford, Middlesex.

New Horizons
AS VERY satisfied educational users of
North Star Horizons, we are investigating
the feasibility of running them under MP/
M. Unfortunately, we are unable to locate
a North Star implementation of the soft-
ware.

If anyone could supply us with this
missing information, we would be very
grateful. Write to me at the College of
Further Education, Science and Mathe-
matics Department, Kings Road, Devon -
port, Plymouth PL1 5OG.

Stuart Bell,
College of Further Education,

Plymouth.

Expressive power
MAY I offer some thoughts, the first
prompted by Mark Walker's article on
algorithms in the July 1981 issue. As a
practising OR scientist, I find that algo-
rithms of all kinds are very much my stock
in trade, and the expressive power of APL
has been enormously helpful in this field.
For example some of the matrix opera-
tions used by Mark Walker become:

A+ B . . . add A to B
A+ x B . multiply A and B
zikA . . . tranpose A

A ... invert A
XE-B B A ... solve a system of equations
for X

I cannot help feeling that the imminent
availability of APL on 16 -bit hardware
could have a profound impact on the
micro scene.

Secondly, having been raised on PL/1, I
have found the lack of structure in APL
remarkably liberating when program-
ming dialogues. Structured languages
tend to channel you into trees of menus
and yes -no interludes; with Goto you can
easily move straight to where you want to
be without feeling guilty about it. Maybe

poor maligned Basic is not such a villain
after all.

Adrian Smith,
Operational Research,

Rowntree Mackintosh Ltd,
York.

Apple Pascal output
COULD anyone advise me on setting the
contents of the Monitor -output register
locations 54-55 for directing output to a
printer when using the Pascal system on
an Apple II plus?

I have an assembler procedure for deal-
ing with output via a parallel interface
which I wish to have in RAM - rather
than in the memory locations allotted to
slot 1. I have tested this and it works. The
problem is ensuring that all output to the
printer is directed to this procedure.

I have tried the steps suggested in Note
7 on page 105 of the DOS Manual but
with no success. As the Apple Pascal
reference manual does not explain this
matter at all, an explanation will probably
be of interest to a large number of Apple
owners.

A J Weeks,
Bedford.

Easy 380-Z hard copy
I NOTE letters regarding hard copy of 380-
Z graphics - particularly in your recent
Z-80 Zodiac pages. Providing the
machine is running Basic 5 and is con-
nected to a printer like the Microline 80
which is capable of reproducing the 380-
Z character set, the following program,
called as a subroutine will work admir-
ably.

1000 FOR Y = 60 TO 0 STEP -3
1010 FOR X = 0 TO 80 STEP 2
1020 LET P$ + CHR$ (POINTS(X,Y))
1030 NEXT X
1040 LPRINT P$:P$ --
1050 NEXT Y
1060 RETURN

The program examines each character
location in turn, adds the character pre-
sent to a string and prints it at the end of
each line. If the picture is to be stored as a
file, P$ may be printed to a file which has
been opened in the normal way. A disc
file of pictures can thus be created.

Paul Wagg,
Luton,

Bedfordshire.

Wiltshire club
I WOULD like to help start a computer club
in the Chippenham and Caine area of
Wiltshire. I am prepared to liaise with
people who are interested in helping to
start it and run it, and those who just want
to attend its meetings. I aim to make it
into a multi -machine, multi -language -
varieties of high- and low-level languages
- multi -processor club to cover every-
thing. Its main two aims will be:
 To spread ideas from machine to

machine and language to language.

 To enable newcomers to learn and
choose a computer for themselves.

If you are interested, please write to me at
Pinhills, Bowood, Calne SN11 OLY, giv-
ing details of your machine, interests,
what you can do to help the club and on
what day you would like it to meet,
enclosing an SAE.

Matthew Jones,
Caine,

Wiltshire.

Exercising control
A CONFERENCE on the use of microcom-
puters in physics teaching, confirmed my
strong suspicion that in our country-Scot-
land, I don't know about England - there
is insufficient interchange of ideas or
techniques in the sphere of microcom-
puter hardware, control applications and
interfacing systems.

At our conference, there were many
extremely good examples of software
applications but almost no discussion
about hardware. Also to my horror there
was much talk about Apples and Pets, but
virtually no mention of the Rockwell Aim
65 which is far better for control and
assembly -program development.

It is far easier for micro users, particu-
larly those new to computing, to play
games successfully with their machines
than, say, make physical measurements
or control equipment with them.

Consequently, the recent explosive
flood of micros into our society - parti-
cularly in education - has led to a very
developed software consciousness. As
might have been predicted a few years
ago. There is now a very sensible orga-
nised sharing of ideas which can only be of
great advantage to all involved.

The same trend has not taken place in
the realm of hardware and control and I
would like to stress the point, from first-
hand experience, that there must be many
individual cases where good things are
being done but few learn of them.

I have developed several interface cir-
cuits and systems for teaching the new
technology and there is nothing like them
available on the market. I am certain that
there are others in the same boat and
possibly, among all of us, there may be
potential, ideas and products which could
provide much -needed jobs and give Bri-
tain a boost in markets which are still
untapped.

I should like to hear from anyone in my
area who has a common interest and may
feel that a regular exchange of ideas
would be beneficial. My address is 84
Newhouse Drive, Kilbirnie, Ayrshire. I
would be glad to advise anyone becoming
involved in microhardware and control. I
can offer circuit designs, constructional
details, etc., to personal callers at my
home address.

David Kelly,
Kilbirnie,

Ayrshire. 12)
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IBM's 'fun machine
for work and play
FIVE YEARS after the first per-
sonal computer appeared, the
world's largest computer
manufacturer, IBM, has
entered the personal -com-
puter market. Although avail-
able only in the U.S. and
Canada at the moment, the
IBM personal computer is set
to become a major competitor
in the personal and microcom-
puter markets.

The system will retail for as
little as $1,565 - about £700
- and it will be sold through
IBM product centres, Com-
puterLand and Sears, Robuck
and Co. IBM has no firm date
for the machine's U.K. launch.
According to IBM vice-presi-
dent C B Rogers, Jr.: "This is
the computer for just about
everyone who has ever wanted
a personal system at the office,
on the university campus or at
home".

The machine will utilise an
enhanced version of Microsoft
Basic and will arrive complete
with manuals which should
enable even the most inex-
perienced user to run pro-
grams within a few hours.

Many applications are
already in the pipeline or avail-
able. Easywriter - a word-
processing package - Visi-
Calc, Pascal, CP/M, and
Microsoft Adventure are

among the packages already
available on the IBM micro.

The system has an 83 -key
adjustable keyboard, making
it ideal as a word processor, an
upper limit of 250Kbyte user
memory, a bi-directional
printer and automatic self -
testing of system components.
The main advantage of the
machine is the huge size of the
IBM corporation, which
means that a user should find
little problem having a
machine repaired if ever some-
thing does go wrong.

Uncharacteristically, IBM
decided that this is going to be
a fun machine. This means that
the computer has colour and
graphic capabilities. There is a
built-in loudspeaker for sound
and music and, of course, the
Microsoft Adventure game.

Digital Research - the

tor

Californian software house -
has been contracted by IBM to
supply its CP/M-86 microcom-
puter operating system. In
clinching such a deal, IBM
effectively gives all purchasers
of its new micro a very wide
choice of applications soft-
ware. CP/M-86 is a version of
the CP/M operating system
designed to run on the 16 -bit
Intel 8086 and 8088 micro-
processor.

In a move which is almost
certain to cause excitement in

the microcomputer world,
IBM has announced its inten-
tion to accept programs from
outside contributors. Any-
body, whether an IBM
employee or not, can submit
software to be considered for
acceptance.

Before submitting any soft-
ware, though, prospective pro-
grammers must follow the
instructions contained in the
Software Submission Packet,
which is not available in the
U.K.

Criticism for package that
copies protected software
APPLE Orchard of Milton
Keynes, Buckinghamshire, has
begun marketing a controver-
sial new software package. The
device is designed to copy most
currently available diskettes,
including protected software

These two terminals represent the top of the Ann Arbour
range. Supplied in the U.K. by Digital Services Ltd of
Portsmouth, the terminals have 48 function keys which
can hold up to 64 down -loaded strings for transmission or
internal use. There is a non-volatile memory for holding
set-up instructions and power -up commands. For further
details, contact Digital Services Ltd, Fitzherbert Road,
Farlington, Portsmouth, P06 1RU. Telephone: 0705-
324934.
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packages, in less than 60
seconds. The Package is
known as Copy II Plus and it
has already enjoyed consider-
able sales in the U.S.

The software will be of most
use to schools, where a number
of copies of one disc of pro-
prietary software can be made,
the original disc being safely
locked away out of harm's
reach.

It will undoubtedly be pop-
ular with micro users who will
no longer have to experience
that long wait between a disc
crashing and the replacement
being sent by post. When it has
been used, the Copy II Plus is
an invaluable device which
keeps any Apple installation
working.

The Copy II Plus has, like all
similar products, been sub-
jected, understandably, to
considerable criticism - in the
main from software writers
and suppliers because of its
potential use as an illegal
device.

It could be used to enable
pirate copies of copyrighted
programs to be made on a

commercial basis. The pro-
gram itself is also vulnerable to
pirating, it has been
deliberately designed so that it
can copy itself, but further
copies cannot be made from a
copy.

The supplier of the disc,
Apple Orchard Ltd., is
encouraging users to make
their own copies of the disc in
the belief that the market for
legitimate use of the product
will far outweigh any pirating.

John Chesney of Apple
Orchard says: "Copy II Plus is
open to abuse in much the
same way as photocopiers and
video recorders are, but in the
long term this program will
prove to be an invaluable aid
to the effective use of micro-
computers".

Copy II Plus costs £39.99
including VAT and will run on
the Apple II plus 48K with at
least one disc and 3.3 DOS. It
is available from Apple
Orchard Ltd., Software Sales,
7a Church Lane, Loughton,
Milton Keynes, Buckingham-
shire MK8 OAS. Telephone:
0908 53595.
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W H Smith to
sell ZX-81
THE HIGH -Street newsagent
chain W H Smith is to enter the
microcomputer market. For a
trial period more than 100 of
the stores will be selling the
popular Sinclair ZX-81 micro-
computer, following an agree-
ment between the two firms.

Clive Sinclair commented:
"Both parties view the agree-
ment as an experiment. We
accepted Smith's approach
because they have clearly
researched the subject care-
fully and take the new opera-
tion very seriously".

The initial agreement will
last for five months, 300
members of Smith's staff have
been specially trained to
demonstrate the micro. Sin-
clair Research will continue its
mail-order business and the
W H Smith deal will supple-
ment this. The prices will be
the same as for mail-order
computers - the difference is
that the new printer and build -
it -yourself kits will not be
available in W H Smith stores
initially.

Casio programmable puts
more power in hand
CASIO HAS developed a
remarkable little Basic com-
puter, the FX-702P, which
should neatly fill that gap
which exists between pro-
grammable calculators and
microcomputers. The machine
will undoubtedly be a boon to
those who need processing
power which is truly portable
- for example, the engineer
who works on site. The neat
little machine is encased in
plastic which should be able to

take its fair share of knocks.
Capable of simultaneously

holding up to 10 different
Basic programs, with sub-
routines nested up to 10 levels
and looping up to eight levels,
this machine is very powerful.
When programming, a count
of the remaining memory is
given, the capacity being
between 1,680 steps with 26
memories, and 80 steps with
226 memories.

There are 55 single -key rou-

The FX-702P portable Basic computer.

.41
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Apple takes control
with IEEE -488 card
WITH THE addition of the
Apple IEEE -488 card, an
Apple computer can be used to
program and operate virtually
any test, measurement or con-
trol instrument which is bus -
compatible with the IEEE
interface standard. The card
plugs into any of the Apple
expansion slots. This, of
course, will be of most interest
to those users in the scientific
or industrial -research field.

Suitable instrument systems
for use with the card are fre-
quency generators, digital

multimeters, and other such
equipment. There is some
powerful resident software to
enable the user to program
instrument control in Basic or
assembly code with no need to
worry about signal protocol,
which is handled by the soft-
ware.

The card is available
through the usual network of
Apple dealers. Required con-
figuration is any Apple III, a
Apple II plus, with 32K
memory, or a Apple disc II
with controller.
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tines including logic, arithmetic,
trigonometric and hyperbolic
functions. Statistical routines
include two types of standard
deviation, regression analysis
and the correlation coefficient.
These functions may be used
either within a program or in
the immediate mode.

The liquid -crystal display
has a contrast control, and the
power is supplied by lithium
batteries which should last for
240 hours' continuous opera-
tion.

The life of the batteries are
conserved by a feature which
turns the power off after eight
minutes of non-use. During
power -off, memory data and
programs are not lost - even
when the batteries are
removed.

The Casio FX-702P retails
for £134.95 and is complete
with an instruction booklet
and a program library. A cas-
sette interface will soon be
available as well as a printer
and possibly some extra RAM.
Contact Casio at 28 Scrutton
Street, London EC2A 4TY.
Telephone: 01-377 9087. al

Hard choice becomes
soft option
OFF -THE -SHELF Winchester
technology at a price which
will not break the bank is now
available from British com-
pany Comart. Its CP-100
Communicator, which was the
subject of a generally -favour-
able review in Practical Com-
puting, June 1981, now sports
an integral 5in. Winchester
hard -disc option from Califor-
nia -based company Seagate.
Comart managing director
John Lamb said that he had
shipped "tens" of the new
machines, which is designated
Communicator CP-500.

The CP-500's hard disc is
the ST -509 twin -disc, sealed
unit with MWDC disc control-
ler and provides up to
6.4MByte of unformatted data
storage. Practically, this is
rounded down to 4.8MByte. A
single double -sided, double -
density floppy disc with

790KByte is retained for back-
up.

The St Neots, Cambridge-
shire -based manufacturer
claims that the new machine
stores the equivalent of 30
floppy discs' worth of informa-
tion, sufficient to support an
accounting system of up to
5,000 accounts, a word-pro-
cessing system of up to 750
pages of text, or a direct mail
system of up to 12,000 names
and addresses.

Other features of the Com-
municator remain unchanged:
Z -80A processor, S-100 bus,
CP/M 2.2 system software.
Price of the new machine is
£3,795 plus VAT.

The hard -disc option would
make the Communicator espe-
cially useful, when it is equip-
ped with Hi -Tech Prestel
boards, as a stand-alone edit-
ing terminal.
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HERE'S A GREAT
OPPORTUNITY TO

EXPAND YOUR APPLE'"
Here's your chance to take advantage of
this special offer from Data Efficiency -
one of Britain's leading stockists of
computer accessories.

Scientific & Industrial applications
Real-time input of analog information. Data acquisition.
Process control. Just some of the scientific/industrial
applications met by these cards.

Description Order Code Price If)
Analog Output board 4 channel A0-03/4 158.95

Analog Output board 8 channel A0/03/8 252.00

Data acquisition card A1-02 173.05

Analog Input board 16 channel 12 -BIT 41-13 322.90

Heuristics Controller 70 - Voice Input
device H/CON70 48.55

Speech Lab - voice input with 32 word
recognition H/SP/LAB 107.96

Speech Link 2000 - 64 word voice
recognition capability with high accuracy H/SP/LINK 147.95

Pascal software for H2000 H/SP/L/PS 22.80

Mountain Hardware A/D plus D/A 16
channel converter - superfast
conversion time with high frequency MHP-X023 173.80

ALF Music Synthesizer Cards
Turn your Apple into a musical instrument. Soon writing
and playing back your own synthesized music is simplicity
itself. (Stereo amp connection provided).

Description
ALF Music Card 9 -Voice
ALF Music Card 3 -Voice
Timing Mode input Board
ALF Music Album 1 for MC16
ALF Music Album 2 for MC16
ALF Music Album 0 (Xmas) for MC16
ALF Ear Training Disc INTG MC16
ALF Ear Training Disc A/Soft M16
ALF Process Series for MCI, MC16
ALF Music Album A for MCI
ALF Music Album B for MCI
ALF Music Album C for MCI
Mountain Hardware Music System -will
generate the sound of any musical

(real Stereo
output. Light pen provided for graphic
music editing. Full tutorial manual.
And more
Spare Music System Disk pack
Spare Music System manual

Order Code
MCI
MC16
10-1-17

13-3-2

13-3-4

13-3-5

13-3-9

13-3-10

13-3-11

13-3-12

13-3-13

13-3-14

Price (£)
80.75

101.45

8.70

6.20

6.20

6.20

20.68

20.68

20.68

6.20

6.20

6.20

MHP-X022 270.00
MHD-D007 18.70

MHM-X011 8.80

Description
Clock/Calendar Card - provides 365 day
Clock/Calendar with 0.001% accuracy
Supertalker
ROM - Plus Board - sophisticated
firmware for 2K Eproms

Order Code Price 1E1

MHP-X003 139.10

MHP-X006 149.05

MHP-X007 104.35

Description
ROMWRITER -faster than a speeding
disk! As fast in ROM as your software
in RAM
Copyplus ROM - to expand your disk
operating environment features

Order Code Price (6)

MHP-X015 86.90

MHP-X026 27.34

Data Efficiency
Maxted Road,

Hemel Hempstead,
Hertfordshire HP2 7LE

OR RING

O
Hemel Hempstead

10442163561
for details.

`Apple is a trade mark of
Apple Computer Inc, Cupertino, Cal, USA.
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ORDER FORM Send cash with order. Prices exclude VAT at 15%.
Please add £1.00 P & P for orders below £10.00. I

Please send me

Name

Address

Tel

I enclose Postal Order/cheque for

Signed
P=31

NMI MI 1M_ MUM NB MI Ell M M MB M.

Order Quantity I

DE
Data Efficiency
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Printout ----
New S-100
colour card
HI -TECH Electronics of South-
ampton has announced the
latest addition to its range of 5-
100 boards, a high -definition,
colour graphics board. The
SID1 is a bit -mapped red,
green, blue display using three
bits per pixel plus one bit
which is shared between two
pixels.

There are 312 pixels by 290,
giving a total of 90,480 indivi-
dual points which can be any
one of eight colours. Syncs and
blanking are programmable.

The dot size in the display is
the same as in a viewdata unit,
so the 40 -by -24 viewdata dis-
play can easily be achieved. A
related product is SID2 which
provides similar features but
with 340 horizontal pixels.

The display from both cards
fills the entire active area of
the display. For around £400,
it is possible to purchase the
card as well as full documenta-
tion and supporting software.
Hi -Tech can be contacted on
0703 581555.

NEC micro aims to lead
the European market
THE NEC microcomputer
system has been launched in
the U.K. A technically -
advanced computer with an
impressive selection of peri-
pherals, is how the Nippon
Electric Company describes
the PC -8000 series. Already
the most successful personal
computer in Japan, the PC -
8000 has been on sale there for
the last two years and has won
45 percent of the market. The
machine is now ready to be
launched in Europe where it is
expected to become a market -
leader.

The system is based on the
NEC uPD 780 processor
which is compatible with the
Z -80A microprocessor and
contains 32K of dynamic
RAM, 24K of ROM and holds
the Basic interpreter. These
components together with the
CRT display controller, and
various interfaces are all.
housed in the keyboard unit.

Schools' programs
now available
for the TRS-80
THE SCHOOLS Council Com-
puters in the curriculum pro-
ject has broadened the poten-
tial user base of its educational
software packages. The econ-
omics and geography pro-
grams are now available on
cassette for the Tandy TRS-80
level I computer.

Already available for the
RML 380-Z, Apple and Pet
machines, the programs can be
purchased from Edward
Arnold Ltd, Woodlands Park
Avenue, Woodlands Park,
Maidenhead, Berkshire.

Included in the economics
package are programs dealing
with international trade,
multiplier, fiscal policy, elast-
icity of demand, price fluctua-
tions, price stabilisation,
theory of the firm, banking and
monetary policy.

The geography package
covers human -population
growth, a joint-stock trading
game, drainage -basin mor-
phology, a windmill game, a
farm game, a south-eastern
railway game and statistics.

The economics package
costs £22 and the geography
one £20.80. Information on
microcomputer software can
be obtained from the Educa-
tional Computing Section,
Chelsea College, Manresa
Road, London SW3 6LX. M

The PC -8000, already dominant in the Japanese market.

In addition to the standard
QWERTY keyboard, there is
a numeric/calculator-type
keypad, cursor -movement
keys, and five user -programm-
able function keys.

Software available on the
PC -8000 includes a Microsoft
Basic called N -Basic, the CP/
M operating system and a wide
selection of standard software
packages covering such activi-
ties as; sales/purchase ledger,
nominal ledger, invoicing,
word processing, data
management and so on.

The graphics facilities are of
an extremely high quality -
especially when the machine is
used in conjunction with the
colour video monitor. A total

of eight colours are available.
Other optional add-ons are a
green CRT display, dot-matrix
printer, a light pen, an intel-
ligent, dual mini -disc drive and
a choice of two 32K expan-
sion/interface units.

The system will be marketed
by IBR Microcomputers,
which is forming a nationwide
dealer network for the PC -
8000. In case anything should
go wrong with your machine
there are the NEC servicing
facilities.

For details, contact IBR
microcomputers, Unit 57, Sut-
tons Industrial Park, London
Road, Earley, Reading, Berk-
shire. Telephone: 0734-
664111.

BBC machine offered as top
prize in building competition
IF YOU think you can devise a
method which enables a
microcomputer to help a
manager in a building
organisation then you could
win a new BBC microcom-
puter. The competition is
designed to stimulate interest
in the use of microcomputers
among the future generation
of managers in the building
industry.

The entrant will be expected
to specify an application for a
microcomputer which could be
used in the construction indus-
try, and the entries will be

judged by a panel of construc-
tion managers and computing
specialists who will be looking
for originality.

Entrants need not feel too
constrained by the technical
limitations of microcomputer
systems, providing the subject
has been well researched and
that there is a strong possibility
of technology catching up.

The first prize of a BBC
microcomputer is being
donated by Construction Pro-
gramming Services, and there
are an additional three cash
prizes for the most original

entry, the best documented
entry and the most practical
entry. The additional prizes
are being donated by the other
competition sponsors: The
Chartered Institute of Build-
ing, Shepherd Construction
Ltd, and William Irwin and
Co.

Guidelines for prospective
entrants can be obtained from
Paul Barton, School of con-
structional studies, Leeds
Polytechnic, Brunswick Ter-
race, Leeds. Telephone: 0532
463232. The competition
closes on January 31, 1982. ID
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Universal interface opens
new doors for Pet

A UNIVERSAL interface for the
Pet microcomputer is a pro-
duct for which many have been
waiting. It means that the Pet
- or for that matter the Vic -
20 - can be used to control,
monitor, test, sequence,
experiment or perform any
one of hundreds of tasks in the
real world.

The system has been devel-
oped in this country by the ICI
Physics and Radioisotopes ser-
vices group of the ICI plant at
Billingham, Clevelend. At
Billingham the Pet is used for a
variety of tasks, everything
from the measurement and
control of processes to making
cups of tea.

Marketed under the ICI
trademark of Gammatrol, the
Pet Interface System com-
prises a master unit together
with a set of plug-in options.
Test and demonstration soft-
ware is provided free, so within
a very short time the system
can be up and working.

Each unit is supplied with a
comprehensive users' manual
which tells you how to wire
your equipment. ICI will
calibrate the parts you order to
your own specification, and
will provide some support.

The boards include a pulse
counter, £120, 12 -bit analo-
gue input, £195, 12 -bit analo-
gue output, £220, a watchdog,

First U.K. export for
States -side Apples
THE FIRST applications pro-
gram to be imported by Apple
to the U.S. from Britain is the
Apple project manager, APM.
It is a network -analysis system,
written by Construction Pro-
gramming Services of Brad-
ford.

The program allows the
creation and storage of an infi-

Now Sinclair
can print
THE NEW Sinclair printer is
now available. Designed to
complement the best-selling
ZX range of microcomputers
and software, the printer will
cost a mere £49.95 including
VAT. It is a thermal printer,
and features high -resolution
graphics as well as the full
alpha -numeric character set.

Interfacing directly to the
ZX-81 and new -ROM ZX-80,
the new printer means that
hard copies of listings, results
of computations, graphics and
so on will become both com-
monplace and easy to obtain.

A special feature is the Copy
function, which prints out
exactly what is on the TV
screen without any further
instructions. The printer is
complete with a 65ft. roll of
aluminised paper, additional
rolls are available at £11.95 for
a pack of five.

nite number of large networks
any of which may be recalled,
updated and analysed in a few
moments. The nine different
output reports include bar -
charts and are in real -date for-
mat. Construction Program-
ming Services has been
involved in microcomputers
and project management for
three years and previously
marketed Apple project
manager under the name
Micronet.

For further details, contact
Geoff Reiss or Robert
Fearnley on 0274-671859. al

£120, an eight -bit analogue
input, £150, eight -bit analo-
gue output, £155, 16 -bit digi-
tal input, £120, 16 -bit digital
output, £130, eight -bit digital
output, £160. All bpards slot
into the master unit and they
can be mixed and matched to
suit the individual application.

For more information con-
tact Physics and Radioisotope
Services, ICI, PO Box 2, Bill-
ingham, Cleveland, or ring
0642 553601.

Conference
for Pets
PETED I is a conference for Pet
users in the educational envi-
ronment. Topics such as
frame -handling, laboratory
experiments, graphics, school
curriculum, special education
and schools administration will
be covered in the three days of
the conference.

The conference dates are
November 27 to 29. Fees are
£60 residential and £45 non-
residential. Contact Dr Chris-
topher Smith on 01-937 5411
ext. 429 in the day or 01-485
8632 evenings.

Expanding network of
bulletin boards
THERE ARE now six Forum 80
bulletin boards in operation in
Europe - five of them in the
U.K. A bulletin board is an
American idea, whereby com-
puter owners can contact each
other via the telephone
network and a central com-
puter.

Electronic mail can be
down -loaded at a certain com-
puter to be loaded at a later
date by another computer.
When a computer logs on to
the system, a message will be
displayed informing the opera-
tor if there is any mail for him.

The Bulletin board can be
more than just a centralised
electronic mailing system,
though: software can be
disseminated via libraries, and
lists of available products and

services may be distributed.
The present list of Forum 80

bulletin boards is: Hull, system
operator, Frederick Brown,
0482-859169; London,
system operator, Leon Jay, 01-
286 6207; Milton Keynes,
TRS-80 user group 80 -Net,
system operators Leon Heller
and Brian Pain, 0908 566660;
Holland, system operator,
Nico Karssemeyer, 010-
313512 633; CBBS London,
operator, Peter Goldman, 01-
399 2136; and Wembley,
system operator, Victor Saleh,
01-902 2546.

Anybody wishing to learn
more about Forum 80, or who
wants to start a bulletin board
of their own, contact Frederick
Brown, 431 Endike Lane,
Hull.

Greater data security is
MP/M II's strong point
DIGITAL Research, instigator
of the industry standard CP/M
microcomputer operating
system, has released MP/M II.
MP/M is an operating system
for multi-user microcomputer
systems and MP/M II features
record and file locking as well
as optional password protec-
tion for data security.

The minimum requirements
for a MP/M II system are:
8080, 8085, or Z-80 proces-
sor, 48K of RAM a clock -
timer interrupt, one disc sub-
system and a console. Up to 16

consoles can be used, together
with 16 disc drives and 16
printers. A total online storage
of 8gigabytes can be sup-
ported. Up to 400Kbytes of
RAM can be managed by the

system but the nucleus of the
system occupies only 16K: the
remainder is eight banks of
48K and is switchable.

MP/M II is available on a
standard format 8in. disc, and
an upgrade kit is available to
those users who already posses
SES MP/M. The system is sup-
ported by the Digital Research
Software Performance
Reporting System. In Europe,
the system is marketed and
supported by Victor Interna-
tional, of Belgium. Telephone:
32(016) 202496.
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We proudly announce
the arrival of the computer
you have been waiting for

CD

pear E
E 975 excluding VAT

- large amount of compatible software already available
- interactive cards, firmware & hardware available everywhere
- 14 I/O expansion slots as standard
- screen size: 25 lines of 40 characters, upper and lower case
- 32k byte of RAM standard, on board expandable to 96k byte
- uses the popular 6502 CPU
- bus compatible with the Z80 Firmware Card

with CP/M and Microsoft BASIC
- Programming languages including BASIC,

Fortran and Cobol etc., are available separately
- full PAL -colour video supplied as standard
- professional keyboard with function keys and number pad

 Circle No. 139

Order from: PEARCOM LTD.,
17 Nobel Square, Basildon - ESSEX SS13 1LP.
Tel.: 0268 - 728484 - Tlx.: 995323 - England.

Or from: PEARCOM B.V. Lo.,
Stationstraat 1a,
6241 CL BUNDE (L). - Netherlands.



who else offers
you this
service?
Training Either before or after you buy
your microcomputer system. We provide
in-depth training at the computer,
with full supervision.

Hardware & Support
We supply the most
suitable microsystem
for your application
and then fully
maintain it at your
premises.

EMG MICROCOMPUTER COURSES

INTRODUCTION TO MICROCOMPUTERS COURSE

COMPUTER
OPERATING

DISK OPERATION
COURSE

CUSTOMER/INVOICE
PACKAGE COURSE

SALES DAY & DEBTORS
PACKAGE COURSE

ORDER PACKAGE
COURSE

PURCHASE DAY
PACKAGE COURSE

PAYROLL
PACKAGE COURSE

STOCK PACKAGE
COURSE

WORD
PROCESSING

SIMPLE WORD PROCESSING
COURSE

WP CASSETTE
RETRIEVAL COURSE

WP DISK OPERATION
COURSE

ADVANCED WORD PROCESSING
FUNCTIONS COURSE

WP PROPORTIONAL SPACING
COURSE

WP MACRO PROGRAMMING
COURSE I

WP MACRO PROGRAMMING
COURSE II

COMPUTER
PROGRAMMING

INTRODUCTION TO
PROGRAMMING COURSE

BASIC PROGRAMMING
COURSE I

BASIC CASSETTE
OPERATION COURSE

BASIC DISK OPERATION
COURSE

BASIC PROGRAMMING
COURSE II

ASSEMBLER
COURSE I

PASCAL
COURSECOURSEI

A chart showing some of our training courses.

Software
We have generalised
software packages,
but our team also
prepare tailor-made
software to meet
your requirements.

Supplies
Your microsystem
will require ribbons,
diskettes, continuous
stationery etc. We can
always supply these
from stock.

The LONDON MICRO CENTRE
47 Lower Belgrave Street, London SW1 OLS

Telephone 01-730 8791
Contact us today for more information

 Circle No. 140 The LONDON MICRO CENTRE Ltd
An EMG Company



Telesoftware
Practical Telesoftware is shaping up, our
concerned readers will be glad to hear.
Although it is early days, those who sent
us messages via Prestel, or who wrote to
us, politely or otherwise, to enquire about
the whereabouts of our loudly -trumpeted
software database, may now get a taste of
what the future holds in store by checking
out *357#.

Admittedly we were hoist with our own
petard . . . the "ready next week" flag still
hangs over many sections of the database,
but the most important areas are, we
believe, starting to fill out. The problems
are not those of database design - this is
not difficult, although it does require
some thought to design a structure which
does not send the incautious down a
"mineshaft" or otherwise lose him in a
loop from which he cannot escape. Those
who ever tried to find out local train times
from the British Rail Prestel timetables
may have some idea of what this means.

Our problems are those of content: its
quality and its presentation. Taking
second first, we have agonised, along with
industry heavies sitting in committee
meetings and ad hoc discussions, over the
protocols which would best correspond
with our needs, and those of the predicted
market for programs delivered by tele-
phone line. Committees breed commit-
tees; the tendency of any bureaucracy is

by Martin Hayman

to extend its own power, preferably
without taking decisions. It is very diffi-
cult to get anyone to agree anything,
especially when there is a potentially huge
market at stake.

One such meeting was held by B&B
Computers' John Blackburn, who in June
invited everybody he knew in tele-
software to the Skyways Hotel, and tried
to get them to agree on exactly how soft-
ware should be presented on the screen.
It was an impressive attempt and it was
invigorating to see, for example, Acorn's
Hermann Hauser in earnest discussion
with Commodore's communications
man, Rod Wellburn, after some earlier
terse exchanges.

Our feeling about telesoftware is that
customers are likely to decide what they
want. Our collaborator and mentor
within the Post Office, Tony Stillwell,
who is about to take up a post with the U.S.
telecoms giant AT&T, rather felicitously
described the search for telesoftware
standards as akin to the Rainhill railway
trials which were held in the 1830s and
resulted in the adoption of The Rocket as
a prototype for steam locomotion. What
will be The Rocket of the telesoftware
market? We think that that will only
emerge through use.

Peter Blower has already analysed the
several systems in use already, and Mike
Brown, CET's programmer, has written a
counter -blast - see last month's Practical
Computing - to Blower's criticisms. The

Waiting for
'The Rocket'
system which will finally be acceptable to
the software -buying public will be the one
which pulls the train.

Recently we have devoted a lot of
attention to the problem of sending Pet
programs by Prestel. The Pet, like the
Sharp, uses a non-standard keyset with
graphics which fall outside the range of
the Prestel character set. This is difficult
to explain, but a comparison of the Prestel
codes contained in British Telecom's
technical specification Prestel - the Tech-
nology and those of the Pet contained in
Nick Hampshire's book The Pet Revealed
will elucidate. It is tempting to ignore this
problem, but since the Pet, like it or
loathe it, is one of Britain's most popular
micros, this is not an issue which can be
fudged.

Dave Heaton of B&B suggested the
following system in order to get round this
problem. ASCII codes 32-160 represent
the basic alpha -numeric set on the Prestel
keyboard - and include reverse, which
need not concern us since Prestel has a
choice of colours. These codes, then, take
care of themselves. Only those below 32

and above 160 need to be tackled.
The useful ones below 32 are mostly

cursor -control characters. Since it is
desirable to exploit to the full the cha-
racters on the Prestel keyboard which do
not correspond to any on the Pet keyset,
he thought the best thing would be to
assign the following meanings to these
keys: cursor left (..--); cursor right (-i-);
cursor up ( ); cursor down (II); cursor
home (=); reverse on (3/4); reverse off
(1/4); clear screen (1/2).

Now the tricky stuff follows. If any
character is higher than 160, it should be
represented by its equivalent character
128 further down the ASCII scale. To do
this, the receiving software has to be
alerted that this is the intention. The way
round this is to send a Prestel dedicated
code - say, red alphagraphics. This has
the dual advantage that the special gra-
phics mode is picked out in red. This shift
mode continues until cancelled by the
sending of alphagraphics white, returning
the statement lines to their normal white
and instructing the receiving software to
go back to ordinary mode.

This may seem clumsy and peihaps
even contradictory. After all, one of the
declared objectives of Practical Tele-
software is that program listings should
be, at least in the first instance, readable
by eye. Is this not a contradiction? For
graphics you are going to get some kind of
garbled code that does not exist anywhere

outside the Prestel screen - except that
it's picked out in red; but try thinking out
any other way. There is the literal way of
doing it, but imagine how stupid it would
look on the screen - and wasteful of
screen space and hence transmission
time, if, in order to move the cursor up the
lines, one had to transmit Print CHR£
(145) ten times.

So far this system, which is only provi-
sional, has not been tested. If anyone has
a better idea, why not let us know? We are
confidently expecting you all to vote for
telesoftware with your wallets, so why not
get your vote in early?

A rosy future
We are not the only ones who expect a

rosy future from telesoftware. In a slight
shift in its marketing policy, Tangerine
Computers is now going for the micro
market with its Tantel, which has had
software modes to bring it more into the
micro user's useful area at no extra cost.
As explained recently in Practical Com-
puting's news pages, this excellent little
device now offers three distinct advant-
ages for the micro user. It is a dumb
Prestel terminal; it is a colour display
unit; and it can now be used to send
alpha -numeric data from the micro's key-
board to Prestel.

To move from the amateur device to a
more professional tool, the Comart Com-
municator, which we have been using to
build up the Practical Telesoftware data-
base, has proved a great success. This is
not least because of the superb quality of
its RGB monitor, which is as sharp as you
could hope any VDU would be. For those
who spend a great deal of time peering
into a screen, this is most important. In
fact, it is down to the Hi -Tech Prestaid
card. The editing facilities are somewhat
crude, but only by comparison with the
so-called Superedit system on the PDP-
11 TM -3 installed here at Quadrant
House, which is a dedicated system.

The lack of file space in the Communi-
cator means that it is not possible to emu-
late the full treeing structure required -
the actual programs in Practical Tele-
software are at the nine -digit, i.e., bottom
level, which is well out of range of the
version of CP/M supported by the Com-
municator which can cause some head-
aches. However, with a little ingenuity
and a piece of paper and pen - still
astonishingly useful tools - it is possible
to keep track of where everything is. We
will have more on the Communicator
next month.
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THE MEMORABLE
64k STATIC BOARD

Exported,not imported.
The ultimate in reliability.
A new high technology product from Transam, the ME3
64K static S100 memory board is the first standard
S100 card to hold a full 64K of static RAM (low
power CMOS 200nS parts). It has the
added advantage of doubling as an
EPROM card for 2516 EPROMs,
and is suitable for all S100
computers.
Designed and manufactured
in the UK and available now.

 Expandable from 0-64k
of RAM or EPROM in 2k
blocks, one chip at a time.
 Maskable in 8k
boundaries and
selectable in 8k blocks
(FFFF to E000
selectable in 2k blocks)
 Phantom disable
implemented.
 RAM and EPROM can be
resident on the same card.

ME3 assembled
with 16k RAM

£1 62 excl. VAT

Dealer and OEM enquiries
welcome. For further details
please contact:

TRA1
TRANSAM COMPONENTS LIMITED

59/61 THEOBALD'S ROAD
LONDON WC1

Tel: 01-405 5240/2113
Telex: 24224 (Ref. 1422)

IVA%
Aktkak\kk,

 Circle No. 141



Printout extra

This year's Compec is being held on November 17-20 in the Grand Hall, Olympia,
London. We take a brief look at some of the new equipment which is being shown in the
U.K. for the first time.

Compec '81 preview
COMPEC is Britain's biggest and most suc-
cessful computer exhibition and it is still
growing. This year, more than 350 exhibi-
tors are filling Olympia with computers,
small business systems, peripherals, and
new software packages. More than 100
companies will be taking part in Compec
for the first time - and in a special new
"software village" section of the
exhibition, software companies will be
grouped together.

Admission is £2, but if you send off the
coupon on the Compec '81 advertisement
on page 231 you can save £1.

Some of the key developments at
Compec include the new BBC computer
from Acorn; the Vic -20 from Commo-
dore, which is at last entering the U.K. in
production quantities; the Epson with the
new MX -130 printer; Osbourne with the,
computer in a briefcase; Lucas Logic -
the new name for Nascom; Rah- with
the 3/30 including the built-in 5.25in.
hard disc; Research Machines with the
new 480-Z microcomputer, and Tandy
with the new Tandy Model III and the
Tandy Colour Computer. Compec '81
will be the official European launch of
this colour computer.

BBC computer
Grundy Business Systems is also at the

exhibition - it will be interesting to see if
the newly -acquired NewBrain hand-held
computer will be on display.

When the BBC first reached an agree-
ment with Acorn about the design and
manufacture of its computer, the BBC
estimated that it would sell at least
12,000. That estimate now looks wildly
pessimistic.

Our own guess, however, judging
purely from the level of interest in the
system, is that Acorn will take more than
15,000 orders a month - how many
Acorn will be able to supply is another
matter.

The attractions of the system are the
impressive strength of the Basic and the
extraordinary growth path. All in all, it
looks like being the best value on the
market. If you can find the space to
squeeze yourself on to stand 2224, it will
certainly be worth a look.

The smaller ranges of personal com-
puter seem to have dominated the market
this year, with the phenomenal success of
the Sinclair ZX-81 and the advanced
publicity and numerous U.K. launches of
the Commodore Vic -20 drawing most
attention.

The Vic -20 still offers excellent value
for money as a personal computer. Des-
pite all the delays and setbacks to the
system, it should now be available in
reasonable quantities from the new pro-
duction plant in West Germany.

In vain, Commodore reportedly
applied as much pressure as it could
muster to persuade the BBC to use the
Vic -20 with the computer literacy series
- or at least to use a version of Basic
compatible with the Pet or the Vic. Des-
pite the fact that these proposals were not
accepted, the Vic -20 should prove to be a
great success. See it for yourself on stand
5231.

Printer revolution
Some of the Vic peripherals will also be

on display, including a Commodore label
version of the Seikosha GP -80 printer, a
single -disc drive unit and the Commo-
dore Vic expansion board. Commodore
will also be showing its micromainframe
computer.

The effects of the revolution in the
printer market of the past 18 months have
been widely felt - and most have been to
the advantage of Epson. In the U.S. the
Japanese share of the market has grown
from nothing two years ago to 75 percent
by the end of this year. Epson is the leader
with 30 percent of the U.S. market held
by its low-priced models. On stand 8115
Epson will be showing the new MX -130
printer which has a speed of 135cps and is
supplied complete with friction tractor
and high -resolution graphics. The printer
will also be shown by Epson's largest
British distributor, Microperipherals, on
stand 8127.

One of the more successful British
manufacturers of microcomputers,
Research Machines Ltd, takes another
substantial leap forward at Compec: on
stand 3190, it is showing the new 480-Z
microcomputer. This micro is a compact
Z-80, 32K -minimum machine packed
into a rather large keyboard and a new
80 -character screen.

The 480-Z has many possible contacts
with the outside world - cassette
paddles, parallel and serial ports, and all
with doubling options. Add-ons include
high -resolution graphics, 16K Basic in
ROM, 32K of extra RAM, IEEE -488
port and a floating-point arithmetic chip
- very useful for jobs like calculating
perspective in three-dimensional gra-
phics.

The most attractive of the planned add-

ons is the networking system running CP/
Net. By adding a board to any 380-Z, the
predecessor to the 480-Z, vast numbers
- say, 64 - 480 -Zs can be daisy -chained
together to share the same programs and
data on disc or to access the same expen-
sive peripherals.

One of the new business systems which
has entered the market this year is the
Triumph Adler Alphatronic system,
backed with software from the Dutch -
British software house of Microtrend.
The company is still gearing itself for the
U.K. market with a variety of new
business software packages to be sold
with the system. You can see them
demonstrated on stand 6140.

On the small system side, Ingersoll is
parading its Atari 400 and 800 personal
computer systems on stand 9001. At the
very least it is worth trying the Atari
Space Invaders program - one of the
best on a computer system outside the
arcade games.

Value for money
Tandy is exhibiting to Compec for the

first time - one of the 100 new entries to
the exhibition - and is using the occasion
as the official European launch of the new
Tandy Colour Computer, on stand 2214.
Also on show will be the Tandy Model III,
the new stand-alone system with a built-
in keyboard, screen and dual 5.25in.
floppy -disc drives. Both represent good
value for money.

If you are interested in add-ons, you
will find the new company Arfon on stand
7181 with a new range of light -pens, a
speech box and one of the first expansion
boards for the Vic -20. This is already
regarded as being of better value than the
Commodore version.

Another new piece of hardware is the
Oasis from Hal Computers. It is a flexible
multi -peripheral exerciser which can be
used to test, drive, or demonstrate any
computer peripheral commonly found in
use on micro or minicomputers. The
whole package is contained in a suitcase
and is on show on stand 9042.

If software is your line, you will find 26
companies in the software village all pre-
senting their latest packages. All in all,
with 350 companies from which to
choose, you will not be short of people
offering a solution to your particular com-
puting problem. If you have any questions
to ask any of us on Practical Computing,
we shall all be on stand 2131. We look
forward to seeing you.
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David Watt looks at another recent aid for program generation.
LIKE THE much -publicised program The
Last One, Genasys is a development tool
which prompts the user for information to
generate applications programs. It does
not, however, pretend to offer the defini-
tive solution to systems development
implicit in The Last One's name.

Genasys grew from the experience of
Surrey -based Compact Accounting in the
field of applications packages and
bureaux services. The system allows you
to define files, specifying each field and
which fields are to be keys. You can set up
links between files and then generate file -
update and report programs.

Genasys was developed using ADDS
Multivision equipment: Multivision Basic
is Microsoft Basic with the addition of an
advanced ISAM facility (Indexed
Sequential File Access Method). ISAM
allows a file to have up to 256 keys and
multiple records may have the same key
value. Records may be accessed using
only part of a key, and keys can be built up
using fields from various positions in the
data record. The maximum length of a
key is 26 characters and the b -tree
method of accessing them is used. The
operating system, MUON, is CP/M com-
patible - Compact is producing a version
of Genasys to run on CP/M machines.

To test the package, I used a Multivi-
sion 1 which is a 64Kbyte system, using
the Intel 8085A processor and two dou-
ble -sided double -density floppy discs giv-
ing 700Kbytes of on-line storage. At the
rear of the machine are two RS -232C
serial interface ports, one for the Multivi-
sion VDU and the other for a special
enabling device called dongle.

This has been designed by Compact to
provide a method of protecting its soft-
ware from being copied. Each Genasys
package sold is supplied with its own indi-
vidual dongle without which that particu-
lar system will not run.

Programs generated by the Genasys
system do not, however, require the don-
gle - it is only the package which is
protected in this way. For the review, I
also used a 132 -character matrix printer.

The software was supplied on a set of
six diskettes, accompanied by a single
manual of about 50 pages. I was not
supplied with operating or installation
instructions for the Multivision. They
would have been useful - particularly
when using the menu program. However,
I quickly discovered that pressing the car-
riage -return key instead of entering one of
the options offered caused the system to
display the previous menu.

On the whole the manual was very
good. It explained clearly the various
parts of the system and how to use them.
There were also plenty of good examples
showing screen formats and sample
reports, and explaining what was being
done. A simple personnel system was
used as an example throughout the

11XIS/NAM- ;ER MATE FILE DEFINITION

SYSTEI

FILE

Si ANFOCRE2 11149/11

21 PROPERTY NOTCHING
1 PROPERTY MASTER

FIELD MAIER -

DESCRIPTION OF FIELD PROPERTY REF.
TYPE OF FIELD (A.M OR D)

MAIER OF CHARACTERS
NUNIER OF LINES (ENTER FOR I)

AMER OF DIGITS REFINE POINT 4
NU MI OF DIGITS AFTER POINT A -

ALLOY NEGATIVE VALUES ?

MINIMA VALUE IRIS
ARNIM VALUE 1999

DELETE PROTECT ? (Y OR ENTER)

DETAILS OK ?

NO.

Genasys
manual. I used this personnel system to
test the thoroughness of the instructions.
Having set up the system, it became
apparent that there were some errors in
the manual and several facilities were
described which are not yet implemented.
At the end of the manual the file lay -outs
of all the system parameter files should
prove useful to programmers tailoring a
system.

The six diskettes supplied consisted of
Adds Security, Manager and Reporter
programs, parameter files, one for
generated programs and one for
generated files. The names of these sub-
systems are changed for systems sold on
equipment other than the Multivision.

The Security diskette contained a set of
utility programs which could be used to
create new diskettes, change the system
date, or make copies of diskettes.

These utilities are accessible only if you
possess a secret password. This gives a
measure of protection against unautho-
rised users making copies of your dis-
kettes, or overwriting diskettes and des-
troying your data. This diskette also con-
tains the main menu for the Genasys
system.

The system is menu -driven and screen
formats lead you through every step of
system generation. When the.Multivision
is switched on, it goes through some self -
test procedures and then asks you to type
"B" to boot the system or "R" to re -test.

If you type "B", the computer asks you
to input the date and then loads the
operating system from the disc in drive A
which should be the Security diskette if
you intend to use Genasys. The main
menu is then automatically displayed.
That allows you to select the Security,
Manager or Reporter subsystems, or any
systems which you have generated.

Before you set up a system, you should
establish what files you need, the fields
they should contain and the update and
report programs required. In other
words, you should do the systems analysis
work befor- 'ouching the keyboard. It

would be useful if Compact provided
sample forms to aid this step as part of the
documentation.

The Manager system menu displays the
following options:

Create a system definition
Create a file definition
Print a file definition
Create file linkages
Create an update program
Each system you define may have a 20 -

character name, a two -character prefix
for generated program names, and is
automatically given a number in the range
20 to 99. Numbers 1 to 19 are reserved
for Compact Accounting applications
packages which are also compatible with
systems generated by Genasys.

The file -definition program allows you
to specify the name of the file in up to 20
characters, and asks you to detail whether
it is a master or transaction file. Master
files are used to contain static information
on particular items, while transaction files
are used to maintain records of particular
events.

Thus in the example personnel system,
a department file and a personnel file
were set up as master files, and a salary -
history transaction file was used to record
each change of salary for personnel. See
figure 1.

Having input these parameters, each
field in the file must be defined. A field
description - again, of up to 20 char-
acters - may be input followed by the
field type. The main field types allowed
are alpha -numeric, numeric or date. In
addition there are several types of field
available for interfacing to Compact
Accounting application packages.

For alpha -numeric fields you must also
specify the number of lines the field may
use. This is used for address fields, and the
number of characters in each line. For
numeric fields, you may specify how
many digits before and after the decimal
point, whether negative values are
allowed, and the maximum and minimum
values for the field.

Finally, you can protect a field from
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deletion; if a field is delete -protected, a
record may not be deleted if the revelant
field has a value stored.

When all the fields have been defined,
the program asks you to specify the key
fields. The names of all the fields in the
record are displayed, and for each key, a
key description and the number of the
field to be used may be entered. The field
name is re -displayed beside the field
number.

If an alpha -numeric field is selected,
the program also asks how many char-
acters are to be used for the key. When a
file definition has been completed, you
may obtain a print which is useful for
checking for mistakes and also for
reference during later stages of system
generation.

Having defined all your files, the next
stage in generating your system is to cre-
ate the file linkages. Two types of linkage
may be created: the first, a key -to -key
link, as in the case of the personnel file
and salary -history files mentioned where
each file is linked by the personnel
number.

The second type of link is the field -to -
key link. For instance, the department
number in the personnel file provides a
link to the department file. See figure 2.

The linkages are used so that when you
are updating a file, information from
other files can be displayed at the same
time. For example, when creating a new
personnel record, you can display the
department description when the depart-
ment number is input. The linkages could
also be used to allow other files to be
updated.

So, if the department record has a field
containing the number of personnel in the
department, this field could be automati-
cally incremented as each new personnel
record is set up. Or, if an employee's
salary is increased, a salary -history record

is set up and the salary on the personnel
record updated automatically.

Unfortunately, this facility was not
available in the review system. An update
program may be created to input all fields
in a record, or selected fields only. Links
may be set up between files in different
systems if required.

All programs are generated in Basic
source code and then compiled. The file
parameters are included in the generated
programs. This is more efficient than
reading the file parameters when a pro-
gram is run, although the second method
allows file definitions to be changed
without having to edit programs.

Having created the update programs,
you can now set up files. Each generated
system includes a file -create program.
Each file must be created with the maxi-
mum number of records defined before
any data is input.

Update programs generated for master
files have Create, Amend, Review or
Delete options available. For Create, the
field descriptions are displayed on the
screen and the fields may be entered in
sequence. When all the fields are input
the program asks you to enter Y, N or
Can for cancel.

For Amend, the requested record is
displayed and the program asks which
field you wish to amend. When you have
amended all the fields you wish to, you
can type End in place of a field number
and the program will ask you to accept or
reject the amendments.

Delete displays a selected record
before asking you to confirm deletion.
Review allows you to examine any
record.

For transaction files, a batch update
program is generated which allows a
record to be input and then accepted and
written to the file. It may be amended
before being accepted, or cancelled.

Figure 1. Field descriptions for personnel and salary -history files.

Genasys may also be used to generate
report programs. Eventually the inten-
tion is to allow five types of report pro-
gram to be generated:

Label programs
Complete master -file reports
Selected master -file reports
Formatted reports
Word processing
Only the completed or selected master -

file reports were available on the review
system.

Label programs print self-adhesive
labels using names and addresses from
data records. Formatted reports are
generated to print data and headings from
several files at once.

So, it is possible to produce a report
from the salary -history file showing the
dates when an employee's salary was
increased but with his name, address and
department taken from his personnel
record.

The word-processing option will be
used to select fields from data records to
pass in special files to a word-processing
system. A common use of this is for names
and addr,esses to be extracted from a data
file and repetitively included in a standard
letter.

The master -file reports allow you to
specify the page size and width, and two
lines of headings. The selected -file report
prints fields in the order selected which
may not be the same as the order on the
record. Fields can also be printed from
linked files, and computed fields can be
printed.

When the fields to be printed have been
selected, you can request a test print
which will show you the format of the
report with an X printed for each alpha-
numeric field and a 9 for each numeric
one.

You can change the format of the
report if you wish, altering the field head -

(continued on next page)

Number
Number of

Field of charac- Before After Negative
number Description Type lines ters point point values

Mini-
mum

Maxi-
mum

Delet-
ion

protec-
ted

A.
1 Personnel number N 1 - 4 0 N
2 Employee surname A 1 30 - - -
3 Employee initials A 1 4 -
4 Employee address A 3 30 - - -
5 Telephone number A 1 16 - - -
6 Date of birth D - - 6 0 N
7 Date joined D - - 6 0 N

8 Annual salary N - - 5 2 N
9 Date last review D - - 6 0 N

10 Department number N - - 2 0 N

11 Job description A 1 20 - - -
B.

1 Personnel number N - - 4 0 N
2 Date of increase D - - 6 0 N
3 Previous salary N - - 5 2 N
4 New salary N - - 5 2 N
5 Comments A 1 20 - - -

1001--------
10-

1001----

2000--------
75-

2000----

N--------
N-
N-
N
N-

A. Field descriptions for personnel master file. System: 21 personnel. File: 1 personnel master.
B. Field descriptions for salary -history file. System: 21 personnel. File: 2 salary -history.
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(continued from previous page)

ings and the spacing between each field.
Finally, you can also select fields for totals
and subtotals.

When you have specified all the para-
meters for update or report programs,
you can generate a temporary or per-
manent program. A permanent program
is generated and stored in the disc for
permanent use; a temporary program is
generated and then run - on completion,
the program will be erased. This could be
useful for ad hoc reports. Generated
report programs allow a range of records
to be selected for printing.

There is little in the way of amendment
facilities in the current version of
Genasys. Once a file definition has been
created, there is no way to amend or
delete parameters. Similarly, once a per-
manent program has been generated, it
can not be modified or removed by
Genasys. Because the system creates
Basic source code for generated pro-
grams, a programmer, however, can
amend the code and re -compile the pro-
gram.

Even if you have committed to paper
all the parameters you intend to set up
before you use Genasys - which you
certainly should - it is still easy to
mis-type a field description, for instance,
and not notice this until it is too late to
amend. You have to live with the mistake,
or re -input the file definition leaving the
incorrect file on the system.

So, it is wise to take frequent copies of
the system as you are developing it, so you
may return to a previous copy if you make
a mistake. Of course, if it were possible to
amend file definitions, it would also be
necessary to provide methods of
regenerating programs which use those
files.

Genasys costs £1,000, and an optional
£50 annual maintenance fee entitles you
to receive new versions of the system as
they are released. Compact Accounting
regards Genasys as a package which is to
be developed further, and that is con-
firmed by the list of facilities not yet
available. So, the maintenance contract
ensures you receive these facilities as
soon as they are available.

The system is aimed at dealers and
others who have some programming
expertise, who wish to use it to develop
application systems. The basic applica-
tion can be defined by Genasys and then
the generated programs may be edited to
tailor the system as necessary.

The first release of Genasys, under the
name ADDS Manager, was in March of
this year. The latest release should
include the formatted report facility. Part
of the reason for the early release of the
first version was so that Compact
Accounting could receive feedback from
customers as to what additional facilities
were required, as well as to uncover any
bugs lurking in the system.

The first system I had for evaluation
had a fault at the end of the file -definition
program, but this was quickly corrected
when I informed Compact Accounting.
Apart from this, I had no problems with
the system.

Conclusions
 Genasys is straightforward to use: it

allows you to develop a system in a
natural fashion, defining the files first,
then generating the update programs
and finally the report programs.

 The menus and screen formats are easy
to follow, and the manual explains the
system very clearly.

Figure 2. Schematic diagram of field -to -key link.

No. Name

Increase New
date salary

HISTORY FILE

review salary nDepo.

/ I

I I

Comments

Last

Link 2)

De
no Description

DEPARTMENT FILE

Diagramatic representation of two types
of file linkages

Link 1 - key to key link
Link 2 - field to key link

 The only factor making Genasys diffi-
cult to use is the lack of facilities for
amending file definitions and
regenerating programs, although it is
possible to cancel your input, or return
and amend fields if you spot the
mistakes soon enough. I am told Com-
pact is working to improve these fea-
tures.

 Genasys will also become much more
powerful when the additional facilities
for updating fields using links, and
producing formatted reports are avail-
able: the label -printing and word-pro-
cessing options will also be of interest to
many people.

 Genasys will shortly be able to run
under the popular CP/M operating
system with Microsoft Basic. The
generated programs are compiled,
which means they are more efficient
than interpreted programs. If you
want to do any special processing, the
source code of the generated programs
can be changed easily and then re-
compiled by someone with program-
ming experience.

 The parameter files defining the
system, data files, and links are used
only when programs are generated to
produce the code necessary to read and
update records - this makes the pro-
grams more efficient to run.

 It is advisable to design your system
before you attempt to use Genasys
because it is very easy to make mistakes
if you have not planned it adequately. I
suggest, before you attempt to use the
package for the first time, you should
take a complete copy of all the dis-
kettes, and you try setting up the per-
sonnel system described in the manual
to familiarise yourself with the opera-
tion of the system. Also you should take
frequent copies of the parameter files,
and generated programs and files dur-
ing development of a system.

 Genasys uses the powerful ISAM facili-
ties of Multivision Basic; the CP/M
version will have a similar facility. At
present, keys may be only single fields.

 The system is aimed at computer
system suppliers and dealers. Con-
sidering the program development
time which might be saved by using
Genasys - it took me only a few hours
to set up the personnel system - the
price of £1,000 seems reasonable. The
maintenance fee of £50 also seems a
worthwhile investment.

 How well you like Genasys will depend
to some extent on whether you are
willing to accept certain constraints.
For instance, the way data input is
handled and the way reports are for-
matted. If, however, you are prepared
to accept these features, Genasys
allows you to define a good basic
system.
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The CX80 colour matrix printer lights the way to
easier understanding of a wide range of applications
including graphics, charts, histograms and image analysis.
All becomes clear in seven colours, various hues and
half -tones.

The CX80 incorporates all the features expected of
a modern matrix printer and will print any dot or
combination of dots in any of the seven basic colours
with no restriction on the mixing of dots, characters or

colours along a line. The printer uses standard tractor fed
paper and is easily connected to most micro and mini
computers

apple u5er)
-A card is available for dumping from a colour

screen direct to the CX80 printer.

Contact D.N.C.S. and all will be made clear.

D.N. Computer Services Ltd.,
West Croft Industrial Estate, Manchester Old Road,
Middleton, Manchester, M24 4PJ
Telephone: 061-643 0016 Telex 635091

Price from around £895 + VAT
Trade Enquiries Welcome

 Circle No. 142

Tel. No.
PC 11/81



And now
for the performance

ofa lifetime!
Introducing 7 data -
shielding improvements
from Verbatim for
greater disk durability
and longer data life.

Improvements to pro-
tect your data from head -
to -disk abrasion. Improve-
ments to shield your data
against loss due to environ-
mental conditions. Im-
provements that will deliver
a longer lifetime of trouble -
free data recording, storage
and retrieval than ever
before possible.

1. A longer -lasting
lubricant. Our new lubri-
cant is more resistant to
diffusion, to protect against
data -destroying head -to -
disk contact.

2. An improved liner.
Our new liner cleans and
removes debris better. It
also enables more lubricant
to reach the recording
head, protecting against
head wear.

3. A thicker, more
durable coating. Our disks
have a more uniform oxide
coating for more adhesive
and cohesive strength.
We've also made it thicker;
providing 10% more protec-
tive lubricant and an
optimized signal resolution
for the new recording
heads.

4. Advanced polishing
techniques. Our burnish -

1981 Verbatim Corporation
Datalife is a trademark of Verbatim Corp.

ing makes our disks uni-
formly smooth, for better
data transfer, less head
wear.

5. Reinforcing hub
rings. For critical applica-
tions, Verbatim disks are
available with hub rings to
aid in registration, elimi-
nate slippage, reduce
errors, and give you better
alignment repeatability.

6. Testing standards
that go far beyond industry
standards. Every Verbatim
disk meets or exceeds the
most demanding of IBM,
Shugart, ANSI, ECMA, and
ISO standards -because we
insist on Verbatim being

the industry standard of
excellence.

7. A 100% Error -Free
Certification. Our certifica-
tion is not based on random
sampling, or statistical
averaging, it is based on
extensive testing of every
single disk. Therefore we
can state that our disks
really are 100% error -free,
and back it up with a full
one-year warranty.

Verbatim S.A.
P O. Box 3
CH -1211 Geneva 19
Switzerland
Telephone: (022) 34-90-55
Telex: 22647 ITGE CH
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Software review -----
A look at the new general-purpose package from Bristol Software Factory.

Silicon Office
LAUNCHED earlier this year, Silicon Office
will turn the 8096 Pet into a secretarial
work station capable of emulating any
application package the user cares to
think of. The Silicon Office package com-
prises three integrated elements: a sophis-
ticated word processor, a flexible data-
base -management system, and a commu-
nications option for use over the dial -up
public switched telephone network,
PSTN. The description "database -
management system" really does apply,
as Silicon Office permits up to six
independent files to be in use and linked
during operation. This represents the first

by Mike McDonald

true database system that we have come
across for running on a micro. Silicon
Office is written completely in 6502
machine code and is available from most
Commodore dealers, priced at £800.

Silicon Office is a natural extension of
the Ozz package, and relies to a large
extent on the syntax and structure of Ozz.
As a database system, Silicon Office per-
mits the users to design their own record
structures and files, and process informa-
tion through the use of a program file of
Silicon Office commands. Fields of data
may be read from any file on the system
and calculated, transferred or printed out.

The linkage between different file
structures allows almost any application
to be set up on Silicon Office including
payrolls, stock systems and ledgers, not to
mention the more traditional applications
for database systems such as fleet
management, patient records, and
customer records. Reports may be user -
designed within the text editor and any
field from any of the available files may be
inserted cleanly into documents such as
tabular reports or mailing letters.

The document editor is unique to the
Pet and takes advantage of the large
memory to permit virtual paging. This
means that text may be considered to
exist continuously in memory up to the
limit of the disc capacity - about 160 A4
pages.

The communications option within
Silicon Office will permit the user to corn,
municate with any other Silicon Office -
based machine through an acoustically -
coupled dial -up link. The link may be
either through an internal telephone or
over the PSTN and the machines may be
used in a telex mode - sending and
receiving directly -keyed messages - or
for automatic transmission of text, data,
or work files. The system is designed for
use with the Commodore 8010 acoustic

coupler and carries out its own error
checking on the transmission.

The overall concept of Silicon Office is
that the user may set up a series of files
that will be accessed from an Office Pro-
gram containing up to 100 steps of Silicon
Office instructions. The program lan-
guage is comprehensive and very simple
to understand and mainly uses the direct
mode commands for manipulating
records, while allowing calculations to be
carried out and logic tests to be per-
formed with conditional branching.
Multiple files may be accessed, data
retrieved, massaged and passed back to
the original or other files or to the text
editor if required in the user's report.

The file structure of Silicon Office
varies greatly from that of Ozz. There are
three types of file created and used by the
package:
 Data file - for the actual storage of
data input through a specific record for-
mat. Up to three data files may be held on
a single floppy disc - data disc - and
each file may not exceed 186Kbytes or
characters in size.
 Program file - this may be one of
many office programs that are stored on a
separate disc called a work disc. The pro-
gram file that is required may be loaded
into the machine at run time and the disc
removed to allow two data discs to be in
place for a run. In this way up to six files,
three per data disc, can be accessed simul-
taneously.
 Text file - this is created by the text
editor and may be a pure document, e.g.,
word-processing type of data, or a report
format or letter to be used by Silicon
Office for insertion of data from a run; a
report format will again be loaded into
the machine at run time. Two text -file
types are permitted - WP text files and
paragraph files, for insertion and docu-
ment -compilation purposes.

Maximum flexibility
Work discs may be organised at the

discretion of the user to contain all text
files or all program files or a mixture of
both, and there is no limit to the number
of either work or data discs that may be
set up and used. This organisation of the
file types provides the user with maxi-
mum flexibility given that floppy discs
have a very limited storage capacity.

Once hard discs are implemented the
need for such a structure is no longer
necessary, given mass storage volumes,
but the structure is still logical and lends
itself to being transferred from one
medium to another. It is also this struc-
ture that means that any one of the three
file types may be transmitted through the

communications option to another Sili-
con Office machine.

Silicon Office is provided in the form of
a sectionalised, attractive A4 manual and
program -master floppy disc. The pro-
gram is automatically loaded into the Pet
with a single keystroke, and once there
will remain until an exit is made. Silicon
Office is written entirely in machine code
and remains totally native to the com-
puter. The program disc is then removed
to free both disc drives for applications
discs.

The command repertoire of Silicon
Office may be broken down and defined
into three categories of:
 Set-up and program - likely only to
be used by a qualified user when
implementing systems on Silicon Office.
 Usage - these are interactive type
commands which an operator would issue
in the course of using the system as set up
for him/her.
 Housekeeping - utility commands for
disc organisation and handling.

Set-up commands
Copy Screen: This simply produces a
hard -copy printout of exactly what is por-
trayed on the screen. A useful command
for producing printouts of screen record
formats for use when setting up Office
programs or report formats.
Create Record: This is not an interactive
command, but one for use within the
program for the creation of a data record
as a result of the program running. It
creates an invoice record as a result of
accessing a customer record, and several
stock -part records to produce an invoice.
Create Record may be followed by a file-
name option if the currently logged file is
not the correct one.
Edit Program: This permits the user to
access any program currently held in
memory for modification or for the
creation of a new program.
Edit Text: This command gives the opera-
tor access to the word -processor section
and has a dual role within our definitions.
It may be used for the setting up and
modification of report formats or for use
of the system as a word processor.
Evaluate: Causes the evaluation of an
algebraic -type equation which may or
may not include numeric field names
from the currently referenced file, for
example,

Goods amount = retail price x quantity
Format File: Permits the user to set up a
new file structure simply by the entry of a
record format on the screen. Field names
followed by a field start and finish cha-
racter are placed at will on the screen.

(continued on page 63)
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The Network has arrived...

and with it, the cost effective
alternative to dumb terminals

and expensive minimainframes.
The TeleVideo computer family from Entocel puts

total processing power where it's needed - in the hands
of the user - while allowing expansion without
compromise

NimmOST* and CP/M together protect both
software investment and the route to upwards expansion.
They provide all the house -keeping required to run a
multiple user database and ensure that application
programs will not have to be re -written no matter how
big the system gros. Any of today's most popular
languages, such as COBOL, BASIC and FORTRAN
can be used.

The TeleVideo family will expand from the stand -
above System I with its 64Kbytes of user RAM and
IMbytes of floppy disk up to the 16 -user System HI with
its 70Mbytes of hard disk Winchester, without hardware
redundancy.

Furthermore, the RS422 800Kbit/second data links
make each highly intelligent terminal look like a
mainframe.

Only the low price says it isn't.
For instance the six terminal System 2 with its

10Mbytes of hard disk and 384Kbytes memory starts at
around L10,0001- .

As expected from a world class terminal manufacturer
like TeleVideo the TS80 terminals used to expand
Systems 2 and 3 are exceptional. The 64Kbytes of RAM,
serial printer port and separate processors for compute
and display ensure that they will never lack power.

And that the user will never be out of pocket.

* Multiuser multitask multiprocessor Operating Systems
Technology'

abased on 2$ exchange rate.

Specifications
System I
Single -board processor
containing 11MA 64K of RAM
memory.
4K EPROM for diagnostics
1.0Mbytes of on-line mini -floppy
disk storage
TeleVideo Mode1910 CRT
terminal
with all Model 910 capabilities
(950 terminal optional).

£2,280.00
System H
Supports up to six users
Single board design
ISOA, 64K of RAM memory
4K EPROM
10Mbytes 51/4" Winchester disk
drive
1.0Mbyte mini -floppy disk back-
up unit
Parallel port and two serial ports
for printer attachment and
servicing
With one TS80 £5,130.00
System III
Supports up to 16 -users
processing network contains,
Z80A, 64K of RAM memory,
4K EPROM
23.5Mbyte 8" Winchester disk
drive
MmmOST* Service Processing
System. 2 x TS80 £12,022.00

TS 80 Satellite User Station
6502 CPU for video control Z80A for computing
64K of RAM memory 4K EPROM RS 422 Networking Serial Port
Full -screen editing and graphics capabilities £1,026.00

1 Sestets Provid1.111113 Irnors

Ts ea .41

r-7,Wasaaia

-41

-rs aol

Sytfern //I Sra,ddrd I?

Systrn Provides 448 Ito PPM Memo,

77- T5.83

SyS1(.111 n Standard Cant qurarant

9/0

/Zs 7
Ts,

WM IF

From the people who believe in Quality, Reliability and Support. Encotel Systems Lamed,
5301.539 Purl

Limited opportunities available for appointments as dealer representatives CROYDON Sty.
Tet01-686 9687,8 Tekx 265605in selected areas.
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(continued from page 61)

Escape T defines a text field and Escape
N a numeric field. This allows the user
maximum flexibility in the design of the
record format or data entry screen.

Silicon Office automatically keeps a
count at the bottom of the screen of how
many of the maximum of 254 characters
have been used - only the fields them-
selves are counted and this does not
include the field names. Any errors such
as unterminated fields are thrown back at
the operator for correction.
Goto .n.: This is an unconditional com-
mand forcing the control of an Office
program to continue at a statement
number n that must follow the Goto com-
mand.
If . . . Goto: This is a conditional branch
whereby an expression is tested and, sub-
ject to a true condition, execution will
proceed to the given Goto number.
Otherwise the program will carry on to
the next line. For example,

-11 -invoice total x credit limit Goto
Tests may include equals, not equals,

less than, greater than, less than or equal
to, greater than or equal to.
Input: This allows the program to prompt
the operator for data entry of specific
information which may be character data
or a numeric. For example,

Input a£
Input b

Printer Control n: This will send a printer
control character down the line to the
print device allowing the user to take
advantage of special printer facilities.
Printer Select: This tells Silicon Office
what kind of printer is being used.
Printers supported currently include all
models of CBM, Qume, Diablo, the NEC
Spinwriter 5510 and 5520, the Ricoh
RP1600, and any other standard ASCII
device; 10,12 or 15 pitch and line feed
options may also be specified.
Set Decimal n: This forces a pre -deter-
mined number of decimal places, n, to be
calculated for variables.
Store Program: Once a program has been
developed in memory, this command is
used to store it on floppy disc for later
retrieval by the operator by any name
entered after the command.
Display Memory: Displays a nominated
variable and its current value at the bot-
tom of the screen. The input may also be a
complex expression to which a displayed
answer is required. For example,

DM:b£
I DM: (price/1.8325)x(stock+sparesx1.15)
Zero Memory: This will cause any tem-
porary variables to be zeroised in the
computer memory.

User commands
Get Record: This is the main method of
accessing the data records and displaying
them on the screen. The Get Record com-
mand works on the keyfield; records may
be accessed in terms of their sequential
number in the system, or by an indexed

search and match of the keyfield against
any search string input. The keyfield is
always the first text field on the record
format, such as stock code, customer
name, and company name. A file name
may be specified if the user wishes to
retrieve data from another data file,
otherwise the search will be confined to
the current file in use. In addition to the
record number or name option, a string -
variable name may also be specified such
as a£. This permits the set Get Record
function to be used under the control of
the Office Program. For examples;

Get Record: Bloggs
Get Record: #277
Get Record: Johnson (Customer File)
Get Record: f£ (Stock File).

Once the record is obtained it is displayed
on the screen in the appropriate format
for that current or selected file.
Amend Record: If issued directly this
command allows the operator to Get
Record and then cursor around the result-
ing displayed record and alter fields
accordingly. The syntax of this command
is the same as for the Get Record function.
Any amendments are automatically writ-
ten to the disk file.
Delete Record: Has the same syntax as
Amend Record and Get Record but asks
for confirmation from the operator
before deleting the chosen record from
the file.
Insert Record: Will clear any record dis-
played in the current format and then
permit the user to enter a new record. A
file name may be specified after this com-
mand, otherwise the current file is pre-
sumed to be required.
Search File: A powerful command to
allow the user to enter a text string for
which a search is made anywhere in the
current file - not confined to the key -
field. A file name may be added after this
command to force a search in another file
and the string may be directly entered or
may be expressed as a string -variable
name. For example,

Search File: b£ (Customer File)
Next Record: This command is self-expla-
natory and allows the operator to step
forward to the next record on the current
file for display. The sequence in which
Next Record will display the output is
dependent on whether the last record
accessed was by keyfield or record
number; if keyfield, the records will be
fetched in alphabetical order; if by record
number Next Record will produce the
next record by sequential number. A
further option of a new file name may be
input with this command.
Prior Record: Used in the same way as
Next Record, but for display of previous
entries.
Help: Displays a two -page list of the
Silicon Office commands and their abbre-
viated format as well as a cross-reference
page in the user manual.
Get Program: Retrieves an Office pro-
gram from the disc and loads it into the
program area in memory.

Run Program: Runs the currently loaded
Office program. May be followed by a
statement number to begin the run mid-
way through a program.
Executive Program: This has the same
effect as the above two commands and is
followed by the program name to be
loaded and run.
Exit to Basic: This terminates the run of
Silicon Office and returns the user to
Commodore Basic.
Print Text: Causes output to the printer
from a text file and has a number of
options that may be selected when issuing
the command:
:J: will switch on right justification and
supports provides full proportional spac-
ing on supported printers.
:NJ: switches off right justification.
:R: Report output mode. This causes data
to be inserted into a report format
without causing re -shuffling of the text to
fit the input. This is required for tabular
reports. Numbers are all right justified.
: NR : Switches off report mode allowing
text to be inserted and spaces filled auto-
matically by the text editor; for example,
insertion of variable length names and
addresses into a standard mailing letter
format.
: M : The M option forces output to the
MODEM instead of to the printer for
transmission on to another Silicon Office
machine.
: P ff-ll : P specifies the page range to be
printed. Output will be limited to the
range specified ff to 11.
: L ff-ll : Similar to P this option limits the
lines to be printed to the range set by ff to
11.

: 0 tin : Optional 0 sets the left margin
offset to nn.
Link Modem : Causes Silicon Office to
establish a link with another Silicon
Office machine through the acoustic
coupler. Once the link is established the
operator may use the system in a Telex
mode to send and receive messages which
are displayed as actioned on the screen -
incoming messages are displayed in
reverse field. The data flow may be
echoed on to the local printer by pressing
the Tab key and the link may be termin-
ated by the Stop key.
Transmit Modem : Causes the batch
transmission of a specified file name and
type through the link to another Silicon
Office machine. The transmitted file may
be a program, text, or data type. On
reception at the other end the file will be
automatically saved on the floppy disc
system for the operator.

Most of these commands will be used
most often in the guise of a Silicon Office
program which will prompt the operator
for actions or input and carry out the data
processing required. These procedure
files are built up in a memory area
reserved for up to 100 statements and
each statement is given a line number
which may be used for the purposes of

(continued on next page)
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executing branches within the program.
Commands issued without a file -name

entry are applied to the last file accessed.
Therefore the user may take full control
of the running of the system and, given
the ability to store hundreds of program
files on disc, he can set up program func-
tions to cover almost every possible
operation that could be needed in an
application system. It is this setting up of
systems that gives Silicon Office its
apparent unlimited capacity to meet a
variety of application systems.

Housekeeping commands
Copy Disc n : This command will automa-
tically copy the contents of the floppy disc
on drive n to the other drive. The contents
and status of each drive are displayed for
operator confirmation before the copy is
carried out, to help prevent accidental
erasure.
Disc Status n : Produces a display over-
layed on the screen showing: drive
number, disc type - data or work, bytes
free, disc name, serial number, creation
date, followed by a scrolling list of file
names and their types; for example, text,
program or para. Option n in the com-
mand is the desired drive number.
Prepare New Disc : Silicon Office runs its
own disc -security system and floppy discs
must be prepared under program control
before they may be used with the system.
The operator is prompted for the name,
serial number and type before a disc is
formatted and any existing contents dis-
played before execution to avoid erasure
of valuable information. Drive number
may be specified after the command
syntax.
Scratch File: A file name and type are
specified for execution of this command.
File types may be: C - Silicon Office
program file, P - Paragraph File, T -
WP text file.
Verify Database: This command will
attempt to restore any files that may have
become corrupt through hardware fail-
ure, damage or other causes.

The Edit Text feature was mentioned
under the heading of set-up commands,
but it is also an operational command that
is likely to be used extensively to gain
access to the word -processor features of
Silicon Office. The text editor is a fully -
blown word-processing feature that could
stand alone in its own right as a useful and
innovative piece of software.

Upon issuing the Edit Text Command,
the system prompts the user for an old
and new file name. These are the respec-
tive files from which a document is about
to be retrieved for edit and storage upon
completion. If a new document is to be
produced, the old field is left blank and a
new name inserted. The user is then
prompted for the page length and width
to which they will be working. These
values automatically default to 72 and 80,
but may be altered. When complete, a

text processor screen is displayed along
with any document nominated for edit.

The implementation of the word pro-
cessor is quite ingenious and boasts a
number of features, some of which are
unique:
Direct formatting on the screen of entered
text. For example, justification, multi -
columns, and so on.
Sideways screen scroll for documents that
exceed the display width of 80 columns.
Virtual memory paging - documents are
entered as pages and, irrespective of the
number of pages, appear as one long.
continuous document in memory. There-
fore if paragraphs are inserted or deleted
this will not alter the pagination as the
change in size will automatically be
reflected right down through the length of
the file. There is also no size constraint if
building up lengthy documents from stan-
dard paragraphs such as is needed in a
legal environment.
Multiple columns of semi -proportionally
spaced text are supported.
Direct calculation or algebraic expres-
sions accessing record fields may be
inserted directly into text for printing or
evaluation only. For example,

1.15 x 173.268/2.
Day, Month, Year calculations are fully
supported and may be used with the
system date or input or accessed date
variables.

Word processor
The visual effect of some of these fea-

tures cannot be expressed in mere words;
you must see them to enjoy the mind -
boggling sensation that results. The Sili-
con Office word processor has a com-
mand set of its own - and a Help facility
- that is not available until the Edit Text
command has been issued. Text may be
typed in directly to the screen and the
command set provides the macro com-
mands for the powerful editing features
normally associated with word proces-
sing. The commands are defined as fol-
lows:
Abandon Edit - Aborts the user from the
current edit leaving all files intact.
Centre text - Places the cursor in the
centre of the page or to the current locked
tab and inputs the text centrally around
the cursor.
Clear Para - Erases the paragraph cur-
rently under the cursor which is high-
lighted prior to execution.
Clear Down - Clears any text below the
current cursor position within a tab area if
tab lock is set.
Clear Up - As per clear down.
Clear Tabs - Clears all tab settings from
below the current cursor position.
Delete Line - Deletes the line on which
the cursor lies. If tab lock is set then this
will only be applied to lines existing
within the tab area.
Display Status - As per the Silicon Office
command set.
Finish Edit - Normal termination of the

edit causing files to be completed and
closed, and return of control to Silicon
Office.
Find Word - Carries out a string search of
the entire text file for a given input string
from the current page. Continuous
searching is permitted after each match.
Help - As per Silicon Office command.
Insert Line - Insert a blank line under the
current position and all text is shuffled
down one line throughout the file.
Insert Para - Inserts a named paragraph
from disc into the document at the cur-
rent cursor position and re -shuffles all
subsequent text.
Justify Text - Causes screen right justifi-
cation of text and with side scrolling.
Next Page - Stores the current page on to
the output file and reads in the next page
from the input file.
Repeat Line - Repeats the line currently
under the cursor and re -shuffles the text
down.
Replace Word - A search and replace
function.
Rule Footer - Permits a footer line to be
placed where required.
Rule Header - as per footer command.
Rule Tab - Rules a tab line from the
current cursor position to the bottom of
the page.
Store Para - Stores the paragraph cur-
rently under the cursor on disc under a
user -supplied name for future insertion in
other documents.
Underline - flags all following input to be
underlined when printed - shown as a
reverse field on the screen.
Underline Off - switches off the underline
feature.

In addition to the above features any
data from any field may be specified for
inclusion in the document format. It is the
greater or lesser extent of the data inser-
tion that will permit Silicon Office to be
used for almost any application. Tabular
reports may be generated with almost no
text other than titles or column headings
right through to standard contracts with
minimal inserted variable data.

The Bristol Software Factory is plan-
ning an application support service as
more systems are installed, for the pur-
pose of sharing the likely wealth of Silicon
Office applications that will be set up by
various users. This communal library of
knowledge will be available to users for a
nominal sum, and will eventually boast a
wide variety of Office systems.

At £800 Silicon Office is unbelievable
value for money, given that the package is
a database system, a word processor, and
office communications system all rolled
into one.

Silicon Office is the first true database
management system that we have
encountered on a micro whereby up to six
files may be open and accessed simul-
taneously during a run. It is also the first
system we have seen that permits inter-
communication with fellow machines and
users.
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Sinclair ZX81 Personal Coin
the heart of a system
that grows with you.
1980 saw a genuine breakthrough -
the Sinclair ZX80, world's first com-
plete personal computer for under
£100. Not surprisingly, over 50,000
were sold.

In March 1981, the Sinclair lead
increased dramatically. For just
£69.95 the Sinclair ZX81 offers even
more advanced facilities at an even
lower price. Initially, even we were
surprised by the demand - over
50,000 in the first 3 months!

Today, the Sinclair ZX81 is the
heart of a computer system. You can
add 16 -times more memory with the
ZX RAM pack. The ZX Printer offers
an unbeatable combination of
performance and price. And the ZX
Software library is growing every day.
Lower price: higher capability
With the ZX81, it's still very simple to
teach yourself computing, but the
ZX81 packs even greater working
capability than the ZX80.

It uses the same micro -processor,
but incorporates a new, more power-
ful 8K BASIC ROM - the 'trained
intelligence' of the computer. This
chip works in decimals, handles logs
and trig, allows you to plot graphs,
and builds up animated displays.

And the ZX81 incorporates other
operation refinements - the facility
to load and save named programs
on cassette, for example, and to
drive the new ZX Printer.

New BASIC manual
Every ZX81 comes with a comprehensive, specially- written
manual -a complete course in BASIC programming, from
first principles to complex programs.

Kit:
149.95
Higher specification, lower price -
how's it done?
Quite simply, by design. The ZX80
reduced the chips in a working
computer from 40 or so, to 21. The
ZX81 reduces the 21 to 4!

The secret lies in a totally new
master chip. Designed by Sinclair
and custom-built in Britain, this
unique chip replaces 18 chips from
the ZX80!

New, improved specification
 Z80A micro -processor - new
faster version of the famous Z80
chip, widely recognised as the best
ever made.
 Unique 'one -touch' key word
entry: the ZX81 eliminates a great
deal of tiresome typing. Key words
(RUN, LIST, PRINT, etc.) have their
own single -key entry.
 Uniqde syntax -check and report
codes identify programming errors
immediately.
 Full range of mathematical and
scientific functions accurate to eight
decimal places.
 Graph -drawing and animated -
display facilities.
 Multi -dimensional string and
numerical arrays.
 Up to 26 FOR/NEXT loops.
 Randomise function - useful for
games as well as serious applications.
 Cassette LOAD and SAVE with
named programs.
 1K -byte RAM expandable to 16K
bytes with Sinclair RAM pack.
 Able to drive the new Sinclair
printer.
 Advanced 4 -chip design: micro-
processor, ROM, RAM, plus master
chip - unique, custom-built chip
replacing 18 ZX80 chips.

Built:
169.95
Kit or built - it's up to you!
You'll be surprised how easy the
ZX81 kit is to build: just four chips to
assemble (plus, of course the other
discrete components) -a few hours'
work with a fine -tipped soldering iron.
And you may already have a suitable
mains adaptor - 600 mA at 9 V DC
nominal unregulated (supplied with
built version).

Kit and built versions come com-
plete with all leads to connect to
your TV (colour or black and white)
and cassette recorder.
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16K- byte RAM
pack for massive
add-on memory.
Designed as a complete module to
fit your Sinclair ZX80 or ZX81, the
RAM pack simply plugs into the
existing expansion port at the rear
of the computer to multiply your
data/program storage by 16!

Use it for long and complex
programs or as a personal database.
Yet it costs as little as half the price
of competitive additional memory.

With the RAM pack, you can
also run some of the more sophisti-
cated ZX Software - the Business &
Household management systems
for example.

ZX81
6 Kings Parade, Cambridge, Cambs., CB21SN.
Tel: (0276) 66104 & 21282.
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Available now-
the ZX Printer
for only 149.91
Designed exclusively for use with
the ZX81 (and ZX80 with 8K BASIC
ROM), the printer offers full alpha -
numerics 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 intructions.

2tINXINGt,
W4ao Xale-IK, 2

wideNtz, REM PLqIF X,6
-1-cmAA RE3989 LET C.1

39E3 LET
9984 POKE 11sses POKE 1
1..9986 LET R$

S9E7 RETURt,
9988 REM PF
TIME
989 FOR I=
990 FOR ,j
991 FOR K.
992 POKE 3
(J,K+I)
93 NEXT N94 NEXT
9E P -ORi.oNtr 2a4

At last you can have a hard copy
of your program listings -particularly
useful when writing or editing
programs.

And of course you can print out
your results for permanent records
or sending to a friend.

Printing speed is 50 characters
per second, with 32 characters per
line and 9 lines per vertical inch.

The ZX Printer connects to the rear
of - using a stackable
connector so you can plug in a RAM
pack as well. A roll of paper (65 ft
long x 4 in wide) is supplied, along
with full instructions.

How to order your ZX81
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 no -stamp -
needed 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. We want
you to be satisfied beyond doubt -
and we have no doubt that you will be.

rTo: Sinclair Research Ltd, FREEPOST 7, Cambridge, C821YY. Order-1
Oty Item Code Item price

£
Total

£

Sinclair ZX81 Personal Computer kit(s). Price includes
ZX81 BASIC manual, excludes mains adaptor. 12 49.95
Ready -assembled Sinclair ZX81 Personal Computer(s).
Price includes ZX81 BASIC manual and mains adaptor. 11 69.95

Mains Adaptor(s) (600 mA at 9 V DC nominal unregulated). 10 8.95

16K -BYTE RAM pack. 18 49.95

Sinclair.ZX Printer. 27 49.95

8K BASIC ROM to fit ZX80. 17 19.95

Post and Packing. 2.95

E Please tick if you require a VAT receipt TOTAL £

*I enclose a cheque/postal order payable to Sinclair Research Ltd, for £
*Please charge to my Access/Barclaycard/Trustcard account no.

*Please delete/complete as applicable I I I

Name: Mr/Mrs/Miss LLII
Address. 111111 II

LFREEPOST - no stamp needed.

1 1 1 1 1 1 1 1 1 1 1 1 1 1

Please print.
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How the 1X81 compares with other personal computers
SYSTEM IDENTIFICATION ZX81 ZX80 ACORN

ATOM
APPLE II PET TRS 80 TRS 80
PLUS 2001 LEVEL I LEVEL II

ROM

GUIDE PRICE Basic unit - inc. VAT
Unit plus 16K RAM (12K RAM)

8K 4K 8K

£70 £100 £175
£120 £150 £285*

8K 14K 4K 12K

£630 £435 £290 £375
£630 £530 £360 £375

COMMANDS LIST, LOAD, NEW, RUN, SAVE

STATEMENTS PRINT, INPUT, LET, GOTO,
GOSUB/RETURN, FOR/NEXT IF/THEN

STEP

TAB

ARITHMETIC ABS, RND

FUNCTIONS

STRING

FUNCTIONS

INT

ATN, COS, EXP, LOG, SGN, SIN, SQR, TAN

ARCSIN, ARCOS

CHR$
LEN

ASC(CODE), STRS, VAL, INKEYS

NUMBERS FLOATING PT±10

INTEGERS

NUMERIC A -Z

VARIABLES AA-ZO

STRING

VARIABLES

An-Zn, n= any alphanumeric string
AS& B$
A$ to Z$
AnS to Zn$ n =any alphanumeric character

NUMERIC

ARRAYS

DISPLAY

SINGLE DIMENSIONAL

MULTI DIMENSIONAL

ROWS

COLUMNS

LOW RES GRAPHICS (<7000 pixels)
HI RES GRAPHICS (>40000 pixels)

SPECIAL USR (CALL, LINK)

FEATURES PEEK, POKE (OR EQUIV)

Sinclair software
on cassette.

The unprecedented popularity of the
ZX Series of Sinclair Personal
Computers has generated a large
volume of programs written by users.

Sinclair has undertaken to
publish the most elegant of these on
pre-recorded cassettes. Each pro-
gram is carefully vetted for interest
and quality, and then grouped with
others to form single -subject
cassettes.

Software currently available
includes games, junior education,
and business/household manage-
ment systems. You'll receive a
Sinclair ZX Software catalogue with
your ZX81 - or see our separate
advertisement in this magazine.

24

32

24

32

16

32

24

40

25

40

16 16
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The ultimate course If you own a
in ZX81 BASIC Sinclair ZX80...
programming.

Some people prefer to learn their
programming from books. For them,
the ZX81 BASIC manual is ideal.

But many have expressed a
preference to learn on the machine,
through the machine. Hence the
new cassette -based ZX81 Learning
Lab.

The package comprises a 160 -
page manual and 8 cassettes. 20
programs, each demonstrating a
particular aspect of ZX81 program-
ming, are spread over 6 of the
cassettes. The other two are blank
practice cassettes.

Full details with your Sinclair ZX81.

The new 8K BASIC ROM used in the
Sinclair ZX81 is available to ZX80
owners as a drop -in replacement
chip. (Complete with new keyboard
template and operating manual.)

With the exception of animated
graphics, all the advanced features
of the ZX81 are now available on
your ZX80 - including the ability to
drive the Sinclair ZX Printer.

ZX81
6 Kings Parade, Cambridge, Cambs., CB21SN.
Tel: (0276) 66104 & 21282.
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Review

Commodore printers
Peter Wood reports on new dot-
matrix and daisywheel units.
THE TREND towards greater use of Com-
modore Pet equipment in business has led
Commodore U.K. to expand its range of
printers considerably in recent months.

The launch of the 8032 Pet, often cal-
led the SuperPet, coincided with the arri-
val of a larger disc unit, the 8050, and a
new matrix printer, the 8024. Closely
following the 8024 came the 8026 daisy-
wheel typewriter and the 8027 daisy-
wheel printer. Finally, the 3022 matrix
printer was superseded by the 4022, to
complement the 4032 Pet and 4040 disc
unit.

While all of these printers are based on
well-known brands such as Mannesman
Tally, Epson and Olympia, they have
been specially modified to facilitate easy
connection to the Pet via its IEEE -488
bus, and, in the case of the matrix
printers, to allow printing of the special
graphics characters of the Pet.

The characteristics of these four
printers differ considerably, and are
designed to cater for as wide a range of
applications as possible. While all of them
may be connected successfully to any
existing Pet computer, the model
numbers seem to indicate the configura-
tions that Commodore have in mind. For
example, the 4022 printer is a general-
purpose machine which is most likely to
be used with the 4032 and 4040 disc. It is
priced towards the lower end of the mar-
ket, whereas the 8024, 8026 and 8027 are
more expensive - and more specialised
- and are likely to be connected to an
8032 computer and 8050 disc.

The 4022 matrix printer appears to be
based around the Epson MT -70, having a
IEEE -488 interface and some interesting
firmware features added. The head gives
a 6- by 8 -dot matrix, with all of the nor -

Model 8024 dot-matrix printer.

Model 8026 daisywheel printer/typewriter and model 8027 printer.

mal ASCII upper- and lower-case charac-
ters as well as full Pet graphics and reverse
- white on black - of all characters. The
printer is uni-directional, left to right,
which we thought disappointing, but it
has the intelligence to move the carriage
only as far across the page as the end of
the printed line, which is a distinct
improvement over its predecessor, the
3022, which had to move the full width of
the platen before starting a new line.

The 4022 has adjustable tractors,
allowing paper between 1.5 and 9.5 in.
width to be used. Friction feed is not
possible on this printer, so sprocket -holed
paper is essential - which is acceptable
for a matrix printer. The maximum print
width is 8 in., corresponding to 80
characters at 10 pitch. The quoted print
speed is 30 lines per minute which
equates to approximately 40 characters
per second, but the real time for a docu-
ment to be printed will depend very much
on the length of the lines on the page and
the number of blank lines. We timed the
4022 printing a full page of 66 lines of 80
characters at normal line spacing at
around 2.5 minutes. This should be the
very worst case possible, and printing, for
instance, address labels was considerably
faster at 44 seconds for the same number
'of lines.

Like the 3022, the 4022 offers a
number of fascinating features not nor-
mally found on standard ASCII printers.
While the majority of these features may
be of little use in the everyday commercial
environment, they are very useful for the
production of patterns, bar graphs and
even company logos. The special features
are accessible via either a number within a
CHR$ statement sent to the printer - for
example, CHR$(1) will effect double -
width printing - or the IEEE -488 secon-
dary address codes, depending on the
feature required. A number of different

facilities may be enabled simultaneously,
there being 10 secondary address codes in
all, as shown below.

SECONDARY
ADDRESS FUNCTION

0 Print data as received
1 Print data in previously

defined format
2 Set format for printing
3 Set number of lines per page
4 Enable diagnostic messages
5 Define programmable character
6 Set number of lines per inch
7 Set upper/lower case
8 Select ASCII/graphics
9 Suppress diagnostic messages

Any legal secondary address may be
used in the Pet open statement; for exam-
ple, Open 3,4,3. Secondary address zero
need not be specified as this is the
printer's default condition. Assuming you
wish to produce a nicely -formatted finan-
cial report, with bold headings, columns
of figures all with the decimal point
aligned and leading zeros removed, on a
page 8 in. long and with a line spacing of
eight lines per inch, the small Basic pro-
gram below would suffice, using the 4022
printer.

10 OPEN 4,4 : REM OPEN FILE FOR
NORMAL PRINTING (UN -FORMATTED)

20 OPEN 1,4,1 : REM OPEN FILE FOR
FORMATTED DATA

30 OPEN 2,4,2 : REM OPEN FILE FOR
FORMATTING REPORT

40 OPEN 3,4,3: REM OPEN FILE FOR
SETTING NUMBER OF LINES PER PAGE

50 OPEN 6,4,6: REM OPEN FILE FOR
SETTING NUMBER OF LINES PER INCH

60 PRINT#3,CHR$(64) : REM SET 64 LINES
PER PAGE

70 PRINT#6,CHR$(24) : REM SET 8 LINES
PER INCH

80 REM WE ARE PRINTING 64 LINES AT 8
PER INCH GIVING 8 INCHES OF PRINT

90 PRINT#4,CHR$(1) "FINANCIAL
REPORT" : REM WIDE HEADING

100 PRINT#2, "AAAAAAAA AAA AAA AAA" :
REM FORMAT FOR COLUMN HEADS

(continued on next page)
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4022

PORSTUVWXYZ0123456789abcde+ghijklmnopArstuiwz<>/-*:'&%$
PORST1_)VWXYZ0123456789abcdef21hijklmnoporstuvwx<>/?;+1.]=-+:)$

8024

NOPPRSTUVWXYZ0123456789abcdefghijklmnopqrstuvwxyz<>/?0.=-*:)(7&%f
NOPURSTUVWXYZ0123456789abcdefghijklffinopqrstuvwxwz<>/?i+=-*)(7&%E

8026 and 8027

ABCDEFGHIJKLMNOPQRSTUVWXYZabcdefghijklmnopqrstuvwxyz0123456789

This is 10 pitch.

ABCDEFGHIJKLMNOPQRSTUVWXYZabcdefghijklmnopqrstuvwxyz0123456789

This is 12 pitch.

?41-71,T*"/SE P0+7--?;:-,°Q-iA]@[!>-

Sample print from the four Commodore printers.

(continued from previous page)

110 PRINT#1, "EXPENSE" CHR$(29) "JAN"
CHR$(29) "FEB" CHR$(29) "MAR"
CHR$(29)

120 PRINT#2, "AAAAAAAA 99.99 99.99
99.99" : REM FORMAT FOR COLUMN
DATA

130 FOR 1=1 TO N : REM DATA IS NOW
PRINTED USING SEC ADDRESS #1

140 FOR J=1 TO 4 : REM EACH PIECE OF
DATA MUST BE SEPARATED BY
CHR$(29)

140 PRINT#1,A$(I,J) ;CHR$(29) : REM
150 NEXTJ : NEXTI

It is debatable whether the 4022 is up
to heavy commercial use, and certainly
serious business users will require greater
speed and a sturdier construction. The
Commodore printer for these users is the
8024.

Based on a Mannesman Tally design,
the 8024 is businesslike and robust in
appearante, with a very fast and clean
print quality. The print head is much
larger than that on the 4022, and gives a
9- by 7 -dot matrix for more readable
lower-case characters. The quoted print
speed of the 8024 is 160 characters per
second, with full logic -seeking print -
space redundancy and bi-directional
printing over a full 132 -character line.
The 8024 working flat-out is impressive;
our tests showed only 50 seconds to print
a full page of 66 lines of 80 characters,
and 17 seconds for address labels totalling
the same number of lines. Paper between
2 in. and 15 in. width can be catered for
because the machine has a double set of
adjustable tractors, to feed the paper both
in and out of the platen. This sensible
arrangement must lead to fewer paper
jams and tearing. The 8024 has three
front -panel controls: mains on/off; print
on/off, which is a local/remote switch;
and line feed/form feed. The mains switch
is a rocker type with a positive action. The
print on/off switch disables printing when
in the off position, where it will allow local

line- and form -feeding from the third
front panel switch. There are three indi-
cator LEDs; power, print and paper. The
first is lit as soon as power is applied, the
second when the print switch is on and the
third if the 8024 detetts lack of paper.

The 8024 does not have all the fancy
facilities of the 4022, but is intended for
the real commercial world, and so offers
reliability and speed. There remains the
ability to format fields with secondary
addresses 1 and 2, and a number of CHR$
functions. A technical manual was not
available to us, so we were unable to fully
experiment in these areas.

Since the 8024 is likely to be used with
standard business software, we tried it out
with some of the more popular programs
for the 8000 -series hardware. The pro-
grams were chosen purely according to
what was available at the time, so the
selection does not reflect any bias on our
part.

Most business programs allow the
printer option to be set at some time prior
to printing, although the method varies
between authors. With the latest version
of Ozz, the selection is made at start-up,
the 8024 being selected as CBM ASCII.
It performs well, upper and lower case
being represented correctly, and some of
the graphics symbols being cleverly trans-
lated into exclamation marks and dashes
to facilitate the drawing of tables and
boxes. WordPro 4 -Plus should be set to
output to a CBM printer when using the
8024, Wordcraft 80 as 8024, both pro-
grams working well under test with no
hiccups. The Commodore Stock Control-
ler, and Anagram's Sales and Purchase
Ledgers require the 8024 to be desig-
nated as P for Pet printer, with line feed
on and also allow bad printer status,
which, we understand, takes care of the
8024's habit of returning a status of 1
when the programs expect 0. Again, no

problems were experienced in using these
packages during tests.

VisiCalc has been modified to allow
this bad status, and now works well, tak-
ing full advantage of the 132 -column
width of the 8024. A number of less -
sophisticated programs, operating only in
upper-case mode on the Pet, printed only
in lower case, and programs written to use
all the features of the older 3022 did not
line up correctly on the 8024. Anyone
writing their own software for this printer
should have little difficulty, providing
they allow for the non -zero status check.

With word processing becoming a very
popular application for microcomputers,
many more daisywheel printers are
appearing on the scene. Commodore's
initial steps in this direction are
represented by the 8026 typewriter and
8027 printer. The 8026 is a sophisticated
electronic typewriter manufactured by
Olympia, arid fitted with the IEEE -488
interface. The interface is uni-directional,
allowing the 8026 to act as a letter -quality
printer for the Pet, but not catering for
input to the Pet from the 8026 keyboard.

Unfortunately there are two versions of
the 8026 around, the original being called
8026/1 and the current model 8026/2.
They can be distinguished by the position
of the IEEE connector on the rear of the
unit, the 8026/1 having the connector at
the Opposite end to the mains lead, the
8026/2's located above the mains lead.
The earlier version had a few problems
when used with WordPro 4 -Plus, and the
later with Wordcraft 80, although Data -
view is modifying the program to take
care of these. We assume that all future
printers will be of the 8026/2 variety, and
are basing this review on that model.

As a typewriter, the 8026 is very clever
and a delight to use. A lever to the left of
the unit causes the paper to be power -
loaded into the printer while automati-
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tally freeing the platen. There are keys to
allow half-line paper advance or reverse,
which repeat if pressed down further.
Margins and tabs may be set or cleared
from the keyboard, and the 8026's
memory remembers your last margin and
tab settings even after the machine has
been switched off overnight. All the usual
typewriter features are there, plus a lift-
off erase facility, which allows the remo-
val of any typed character anywhere in
the current line. This is achieved by the
8026 remembering all of the line you
have typed until you press the carriage -
return key. Additional facilities include
tab left and right, a repeat key which
repeats the last character typed, and
manual pitch selection of either 10 or 12
characters per inch.

As an output device for a computer, the
8026 is not so satisfactory. With a quoted
print speed of 17 characters per second,
the 8026 can appear unbearably slow,
especially when printing full pages of text,
as might be normal in a word-processing
environment. None of the special letter -
quality printer features are there - using
WordPro 4 -Plus we were unable to
achieve underlining or over -printing, and
use of the underline command actually
seems to cancel centring. The pitch
selection is purely manual, as is the
number of lines per inch, and neither can
be controlled from the normal word pro-
cessing software.

It is not possible to switch off the 8026/
2's auto line feed, so that any program
which sends a carriage return followed by
a line feed will cause double line spacing
to occur. The 8026/1, on the other hand,
did have a switch to de -select this func-
tion. Underlining is only possible if the
program sends a backspace and underline
- ASCII 224 - which explains why the
word processor failed to produce this.
There is no obvious way to move the
paper to the top of page as in a form feed
command, so the program must keep its
own internal line count to perform pagi-
nation.

It is obvious from its price that the 8026
was never meant to compete with the
Spinwriter, Qume, Diablo and so on. It
must be borne in mind that this device is
first and foremost a typewriter, and only
secondly a computer peripheral. It is cer-
tainly good value as a typewriter for those
wishing to perform only limited amounts
of word processing, and the relatively
slow speed may not be a problem if the
print -spooling facility of the word-pro-
cessing software is used to full advantage.
We found the style of type given by the
standard 8026 daisywheel very accept-
able, and the suppliers say it is easy to
change wheels, although we understand a
special tool is required. The ribbon is held
in a cartridge, so changing is quick and
simple. The lift-off tape is, however, a
twin spool and consequently a little more
fiddly.

The 8027 printer is essentially an 8026

HEX FUNCTION
CODE
08
OD
1B 00
OA
09
1B OA
1B 07
1B 03
1B 04
16 OB
07
16 01
1B 02
1B 08
113 09
1B OC nn
1B OD nn
113 05
113 06
1B OE
1B OF
7F
18 6C
1B 4n nn
1B 2n nn
16 40 00
16 20 00
11
113 3n nn

1B 10
1B 11
1B 50
1B 12
1B 13
Note: 'n' indicates a value for movement.

Backspace
Return
Set right margin
Line feed
Horizontal tab right
Horizontal tab left
1/2 line feed negative
1/2 line feed positive
Line feed negative
Margin release
Bell
Set horizontal tab
Clear all tabs
Selective tab clear
Set left margin
Define vertical tab
Pitch
Move carriage left to right
Move carriage right to left
Programmable mode
Exit from Programmable mode
Correction marker
Clear correction marker
Vertical tab negative
Vertical tab positive
Fast platen move negative
Fast platen move positive
Switch off auto line feed
Horizontal tab to absolute
address

Bold on/off
Double printing on/off
Auto line feed on/off
95 print wheel
96 print wheel

Table 1. 8027 printer control codes.

without keyboard, although the interface
differs considerably, providing many
extra functions under software control.
There are over 30 different control codes,
but these are not, as yet, included in any
commercial software we have seen.

The 8027 runs with much the same
constraints as the 8026 when used with
standard programs, so we tried to find out
more about the special control codes.
They provide a wide variety of facilities as
shown in table 1. These include alteration
of pitch under program control allowing
wide -spaced headings and so on to be

produced from the standard daisywheel.
There is a special Programmable mode,
which, when switched on, allows propor-
tional spacing -a rare treat on a printer
costing less than some office typewriters.
Both horizontal and vertical fast tabula-
tion is possible, to an accuracy of around
0.5mm. allowing X -Y plotting to be
achieved if sufficient programming effort
is put in. All in all, some fairly subtle
software needs to be written in order to
take full advantage of these special fea-
tures, which could be of tremendous use
in both scientific and analytical opera-
tions.

Conclusions
 The 4022 is a general-purpose, low-cost
printer, ideal for low -volume applica-
tions. It has several useful programmable
options, and is compatible with most stan-
dard programs. Price: £395.
 The 8024 is a professional, high -volume
printer with very fast throughput suitable
for full commercial installations. It has
limited programmable options, and is
compatible with most business programs.
Price: £1,160.
 The 8026 is an excellent typewriter,
suitable for low -volume word processing
jobs, or where print speed is unimportant.
It has very limited special options, and is
compatible with several business pack-
ages. Price: £995.
 The 8027 is a very versatile programm-
able printer, for which no software yet
exists as far as we know. It will be excellent
for scientific and educational installations
where specialised output is required. It is
also a slightly cheaper alternative to the
8026 for word-processing applications
where print speed is unimportant. Price:
£850.

Summary of facilities
4022
8 x 6 dot-matrix typeface
Tractor feed
Paper width from 1.5 to 9.5 in.
10 special programmable features
Full ASCII and Pet graphics
Minimum 40 cps print speed
Uni-directional print
Cartridge ribbon

8024
9 x 7 dot-matrix typeface
Double tractor feed
Paper width from 2 to 15 in.
Special programmable features
Full ASCII and Pet graphics
160 cps print speed
Bi-directional logic seeking print
Cartridge ribbon

8026
Daisywheel typeface
Friction feed
Paper width up to 13 in.
Some programmable features
ASCII character set
Uni-directional printing
Cartridge ribbon
Twin spool lift-off ribbon
Full typewriter keyboard

8027
Daisywheel typeface
Friction feed
Paper width up to 13 in.
Over 30 programmable features
ASCII character set
Uni-directional printing with fast
fourway tabulation
Cartridge ribbon
Twin spool lift-off ribbon
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"OLYMPIA

HELPED TO SAVE

M MARRIAGE!"
If you find yourself working later and later,

you must be seeing less and less of your wife.
Hardly the ideal recipe for a happy marriage.

However the solution is a simple one.
Enlist the help of the remarkable

BOSS. The new desk -top computer
from Olympia.

It's been specially designed with

1111

your needs in mind so you can make fast
accurate decisions today and plan ahead
for tomorrow.

The BOSS stores your information.
Up to date. Ready for instant access.

For instance, sales by product group or
territory to monitor targets.

It speeds up order processing to give
your customers a better service.
It optimizes your stock levels and

improves your cash flow by identifying slow -
moving items.

And all this costs less than a company car.
You don't need specialist training.
Just plug in the BOSS and see how easy it is

to operate.
Maintenance is not a problem.
Olympia have a nationwide service network

just a telephone call away.
Quite simply, the Olympia BOSS desk-

top computer will help you stay on top and get
you home on time.

To find out more, fill in the coupon below.
If you don't, chances are your wife will.

At Olympia International
mi ir Microcomputers to help you mind yourown business

L
Name Busine, Address

Wnte to Mil i encott Olympia Intemanonal, I RI I Kr Olympia House I49/2I Old Mai-Nit:hone Road. I

undue NW I 5QS or nng III -2fi2 (,75K Please send me details on how the Olympia lit t tan help me in

7 II,. me,. n I clucational. Sciennhc.Technical application.

PC 1 1

 Circle No. 147
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Software market

Practical Computing 20 -year market forecast.
Yr MACHINES

1,000s)
STAFF AUTH INC

(t)
IN PRINT PRICE

OH

AD COST STAFF COST

(1,000s) (1,000s)

BALANCE

(1,000s)

PROFIT

(1,000s)

0 8 499 0 0 247 39 6484530 -6485 0

1 24 1338 679 333 210 352 17396000 -23204 0

2 55 2911 1154 1003 178 1810 37837900 -57571 0

110 5679 2082 2275 151 7224 73833300 -117207 0

4 202 10262 2922 4545 129 24421 133404000 -210792 0

348 17389 3816 8356 109 72302 226052000 -341268 0

6 565 27471 4915 14045 93 190343 357127000 -491500 0

7 868 41102 5984 22326 79 449409 534320000 -625455 0

8 1267 58276 6917 33571 67 957249 757583000 -687355 0

9 1761 78353 7619 47771 57 1848740 1018590000 -615941 71413

10 2337 99966 8030 64347 49 3253560 1299550000 -368556 247385

11 2967 121101 8141 82071 41 5245840 1574310000 56307 424862

12 3617 139378 7987 99140 35 7795610 1811920000 612049 555743

13 4247 152478 7640 113448 30 10749700 1982220000 1219170 607128

14 4823 158617 7188 122999 25 13859000 2062020000 1795700 576522

15 5317 156938 6722 126356 22 16843200 2040190000 2286610 490912

16 5716 147703 6317 122999 18 19466300 1920140000 2678090 391478

17 6019 132224 6038 113448 16 21586800 1718920000 2992500 314408

18 6236 112566 5934 99140 13 23170300 1463360000 3270770 278278

19 6382 91104 6055 82071 11 24267200 1184350000 3552930 282152

20 6474 70065 6463 64347 10 24974500 910840000 3864770 311843

21 6529 51176 7254 47771 8 25400600 665284000 4213680 348914

22 6560 35479 8586 33571 7 25640900 461224000 4591590 377905

23 6576 23331 10735 22326 6 25768100 303305000 4981510 389919

24 6585 14544 14185 14045 5 25831200 189072000 5364310 382800

The future in your hands
MAX BORN, the inventor of the electron
wave, once said: "Prediction is difficult,
especially about the future".

Many people badly want a prediction
about the destination of the micro mar-
ket. Our own interest is the software
business, and that obviously depends on
hardware developments. So, when
recently a joker asked how we saw the
market moving in the next 20 years,
we bit back the scornful remark that it
isn't two years old yet and hasn't really
started, and instead began work at the
computer to make a model. Because we
all know that what the computer tells us
three times is true.

The first step was to look at the existing
micro -software market. This proved
interesting, but not very encouraging.

Our estimate is that the micro -software
industry spent £31,000 on advertising
during July 1981. If it is further assumed
that July represents the mean for the year,
and that the software business spends
20percent of its gross revenue on adver-
tising, the turnover of the industry for the
year is £1.86 million.

Since the average package price is £356
and there are 294 packages, this suggests
that the average U.K. package sells about
18 copies a year.

At the moment the market is frag-
mented and confused. There are a few
star products - such as VisiCaic, Word -
star and MicroModeller - that do very
well, selling several thousand copies a
year, but a large number do very badly.

Success goes to firms like Apple and

Peter Laurie's
prognosis of the future
of micro software is
based on facts drawn
from U.K. and
transatlantic surveys.
You can also forecast
future conditions with
this program in Basic
written to mimic the
market's prevailing
mechanisms.

Commodore which offer total hardware
and software support to the naive
customer.

This is obviously a very immature mar-
ket, whose characteristics will change
dramatically over the next few years.

The market under consideration is the
long-term supply of software for profes-
sionally -used personal microcomputers
in the English-speaking world.

Reader surveys conducted in the U.K.
by Practical Computing and in the States
by Byte and published in late 1980
revealed that there were then 11,000 and
43,000 micros with discs in the two coun-
tries respectively. Practical Computing's
Software Buyers' Guide for May 1981
listed 294 packages with an average price
of £356. Similar information is not avail-
able for the U.S., but it is assumed that

there are altogether 1,000 software pack-
ages in the market. It is also assumed from
reliable indicators that in 1980 the U.K.
market doubled in size. There is no rea-
son to think that the U.S. market did less
well.

The market for these machines and the
software they run will be large, and can be
expected to grow for at least a decade.

How big might the market become? If
we estimate that there are about 350
million people in the English-speaking
developed countries, that 50percent of
them are employed, that 50percent of
workers now handle information and that
conservatively, one in eight of those will
end up using a micro, then we have a
saturated market of some 11 million
users, each with his or her own machine.

(continued on next page)
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5 INPUT"PRINT Y/N"; I$
10 DIM PROD(30,6)
20 SPRICE=290
25 YPRICE=SPRICE
:35 ADVANCE=2000
40 WIDTH LPRINT 132
50 SALRY=13000'INC OVERHEADS
65 STARTPROD=1000/882*1001YTO GET 1000 IN Y
EAR 2
70 'NEWTITLES=STARTPROD:GOSUB 10000
75 INV=1
80 STARTM=55000YSTART MARKET AT YEAR 3
85 ADPERHD=1200/50000''COST OF 1/4 PAGE PER
READER PER YEAR
95 BLDUP=O'FLAG SET DURING START PERIOD
100 SUITE=1
110 PRINT CHR$(12)
160 MAINTAIN=1/3'PEOPLE PER FROG
170 CREATE=1'PEOPLE PER FROG PER YEAR
185 IF I$="N" THEN 1000
186 LPRINT,TAB(30);"PRACTICAL COMPUTING - 20
YEAR MARKET FORECAST""
187 LPRINT;TAB(30);"************************
*********************
190 LPRINT USING "\ \ ""Yr. ";:LPRINT U
SING "\ \";"MACHINES";"STAFF";"AUTH
INC";"IN PRINT";"PRICE";"AD COST";"STAFF CO

ST";"BALANCE";"PROFIT"
200 LPRINT USING "\ \ ";" "::LPRINT
USING "\ \";"(,000s)"; '(#)";"";"
(#)";"(#,000s)";"(#.000s)";"(14.0005)";"(#.00
Os)"
:000 'MM IS MICRO MARKET IN YEAR Y.SET A".7
FflR. ABOUT 5M TOTAL
1020 A=.65
1060 A=A*1E4.06
10110 M=12:MM=1:PST=100000!"M IS HALF PERIOD
IN YEARS
1120 GOSUB 1360

1138 '*****************
1139 'YEAR LOOP STARTS HERE
1140 FOR Y=0 TO 2*M
1160 GOSUB 1320
1200 MM=MM+DM
1215 MFR=MM/STARTM
1220 'LPRINT Y TAB(51-INT(MM/PST))".*-TAKE OU
T THE FIRST REM AND THIS WILL PRINT A GRAPH
OF THE MARKET
1221 IF Y=0 THEN STSUITE=1/MFR
1222 SUITE=STSUITE*MFR
1225 GOSUB 30000
1300 NEXT Y
1317
1318
1319
1320
1340
1358
1359
1360
1380
9997
9998

STOP
'****************
'TO CALC INC. MARKET IN YEAR Y
DM=A*EXF((-1*((Y-M) 2))/B)
RETURN
'*****************
'TO CALC PARAMETERS FOR MODEL
8=-((.7.-M) 2)/(LOG(STARTM/0))
RETURN

'***************************
9999 'ADD NEWTITLES TO STOCK
10000 'FOR K=1 TO NEWTITLES
10001 DATA .1,.2,.4,.2,.1
10002 RESTORE 1000:1
10003 FOR L=1 TO 5' NEWTITLES GO INTO STOCK
A YEAR AFTER CREATION
10006 PROD(YA-L,0)=PROD(YA-L,0)+NEWTITLES'TOTA
L TITLES IN PRINT
10008 READ F
10015 PROD(Y+L,L)=PROD(Y+L,L)+F*NEWTITLES'TI
TLES' MARKET SHARE IN EACH YR
10018 NEXT L
10021 'NEXT K
10023 TADV=TADV+ADVANCE*NEWTITLES'KEEP AIWA
NCES BALALANCE

(continued on next page)

continued from previous page)
How fast might the market grow?

Foreseeable improvements in today's
chip technology will cause the cost per
unit of computing power to halve every
21/2 years for some years yet, leading to a
pocket -sized machine with the capabili-
ties of today's mainframes by about 1990.
However, these hardware developments
will not alone cause an explosion in the
use of personal computers. That will be
driven by the availability of simple,
powerful and useful software.

Spelling correction
Given the right software, these

machines will replace, in part, the book
and periodical publishing industries and
many of the professions. For instance, a
word processor incorporating spelling
correction and some editing skills will
tend to reduce the sale of dictionaries and
the employment of copy editors and
typesetters. An accounting and tax pack-
age will reduce the sale of reference
books, and reduce employment in this
field.

Software will also disseminate informa-
tion that is today supplied in print by
annuals, brochures, catalogues, tables,
journals. This information will be
updated - in some cases minute by
minute, through Prestel and its deriva-
tives. Supplying it will become an impor-
tant and profitable function of the new

commercial software publishing houses.
In the early days the spread of com-

puter literacy will, of course, be important
for growth. However, by the middle of the
period modelled, one can assume that
unfamiliarity with computers will not be a
limit to growth since familiarity will be
more widespread and software easier to
use.

So far the software industry has con-
centrated on the client. He is dealt with
face to face; his problems are identified
and to some extent solved - at great cost.
The programmer is regarded as a crafts-
man whose place is just one of a team.

In order to draw on the vast range of
skills needed for the new software indus-
try, the programmer must be regarded by
the industry in the same way that the
book -publishing business regards the
author. That is, he works for a small
advance and the hope of sharing in a
substantial reward if his product is suc-
cessful. The customer benefits because
the publishing house can offer, at a
modest cost, a large range of titles. The
publishing house benefits because it can
acquire enough titles to insulate it from
the failure of any particular one.

Although the software publisher only
pays an advance for the author's work, he
has then to check it for quality, document,
advertise and distribute it - just as a
book publisher has to now. The main
difference is that the cost of reproduction

in the micro market is negligible - £10 in
an average package price of £350 - and
likely to fall even faster than software
costs as electronic methods of distribution
are introduced. Furthermore, software
distribution costs are virtually indepen-
dent of the "print run".

Economic emphasis
The program Longplan.BAS con-

structs a conventional S-shaped curve,
the integral of the normal distribution, to
fit these facts. It predicts that the market
saturates at 6.4 million machines in year
20, 18 years from now. This seems con-
servative, if only because no allowance
has been made for economic or popula-
tion growth or for a further shift in econo-
mic emphasis from manufacturing to
information handling.

Assumptions are as follows.
 The price of software decreases at
15percent a year. In other words, the
nominal price stays constant and inflation
reduces the real price. This assumption
may seem odd until one reflects that the
real cost of a package to its user includes a
period of familiarisation which may take
between a fortnight and several months.
This hidden cost will always outweigh the
price of the package, so that the market
can be expected to be price insensitive.
 The number of packages in the market
increases in proportion to the number of
machines, as new users with new interests
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Software market
are drawn in. In other words, the ratio of
packages to users remains constant
throughout the model.
 Each user maintains a suite of soft-
ware, starting at one package in year 0,
and rising in proportion to the market to
about 800 packages in year 24. A soft-
ware package in the year 2003 might well
be the computing equivalent of a paper-
back book.
 Each package has a commercial life of
five years, doing lOpercent of its business
in the year after its introduction, 20per-
cent in the next, 40percent in the next,
then 20percent and 10percent. In each
year, new customers buy a complete suite
of software; existing customers buy one -
fifth of the current suite.
 The cost of presenting a quarter of a
page of advertising to a single customer
for a year is assumed to stay at its present
rate of 24p.
 The advertising cost in the model is the
cost of a quarter -page per head, multi-
plied by the current suite, multiplied by
one -fifth of the market - in other words,.
advertising is directed mainly at the
replacement business on the assumption
that most new users will buy a micro in
order to run a single package. Having
bought it, they will automatically buy a
full suite to go with it.
 A team of two programmers can intro-
duce two new packages a year or maintain

six live ones. For each team of two there
are four more employees in administra-
tion and sales. Each employee costs an
average of £13,000 a year in salary and
overheads.

The assumptions about software price
and the costs of advertising imply that
competition between publishers will be
almost entirely in the arena of publicity -
rather like the film or record businesses
today - and that as the market matures
these costs will become considerable.

The columns in the printout show,
reading from left to right:

Yr - the year.
Machines - the number of micros in use

- or, the number of users.
Staff- the number of people employed

in the software industry.
Auth Inc - the average income for its

author earned by each software package
during the year.

In print - the number of active pro-
grams in the market.

Price - the average price of a software
package.

Ad cost - the total spending on publi-
city by the whole industry.

Staff cost - other overheads, which are
almost entirely people and their personal
equipment.

Balance - is the cumulative annual
cash -flow.

Profit - the annual profit if any.

It takes a while for the market to
become big enough to generate enough
income to support the considerable over-
heads of a proper software publishing
industry. Once that point is reached, in
year nine, business is very good. However
as the number of new recruits, buying
complete suites, dries up, the business
becomes less profitable.

Of course, it is likely that developments
in hardware will alter the shape and size
of the market curve. But although these
developments may increase the speed and
depth of penetration of micros, they will
probably not affect arguments about the
software market. In fact, as machines
become cheaper, smaller and more
powerful, so the complexity and cost of
software to exploit these capabilities may
rise.

For instance, we will probably see a
pocket -calculator -sized machine in the
next five years that will contain as much
information as a large book. Every pro-
fession will want a version containing its
own dogma - which may alter as often as
day by day. The work of creating and
maintaining this information will be far
greater than the labour of making the
hardware.

So, although the model will almost cer-
tainly be wrong about the exact size and
time -scale, it does show the mechanisms
of the market.

(continued from previous page)
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10999
12000
12(04
12008
12012
12014
12997
12998
12999
13000
1301()
13020
131.170

0)

13040
17100
17999
14000
14010
14020
(4070
14040
19999
-20000

20020
20077
20026
20029
70070
200:7

RETURN
'******************
NEWBUS=DM*SUITE
OLDBUS=(MM-DM)*SUITE/5
YCOPIES=NEWBUS+OLDBUS
SALEPERT=YCOPIES/PROD(Y,0)
RETURN

'***************
'STAFF/STOCK RELATIONSHIP
LSTOCK=STOCK
STOCK=STARTPROD*MFR
NEWTITLES=STOCK-LSTOCK
STAFF=NEWTITLES*CREATE+MAINTAIN*PROD(Y

GOSUB 10000
RETURN
'****************
'COSTS
STAFFCOST=3*STAFF*SALRY
ADCOST=ADPERHD*SUITE*MM/5
YCOST=STAFECOST+ADCOST
RETURN
'***************
'INCOME FROM SALES
YSALE=):,

FOR LL=1 TO 5
YSALE=YSALE+PROD(Y,LIJ
NEXT LL
YSALE=YSALE*SALEPERT
INCOME =YSALE*YPRICE

20074 AINC=.2*INCOME/PROD(Y,0):IF AINC>10000
0' THEN AINC=0
20075 INCOME=.6*INCOME'ALLOW 20% ROYALTY AND
THE SAME FOR DEALER COMMISSIONS

20076 RETURN
70997 '

2')998 '****************
20999 'KEEP BALANCE, CALC INVESTMENT
21000 TINC=TINC+INCOME

21010
21020
21021
21022
21030
21997
21998
22000
22010
22020
22030
22040
22210
22220
22997
22998
23000
23010
27020
23030
27.040
27997
27998
24000
24010
FROM

24020

TCOST=TCOST+YCOST
BALANCE=TINC-TCOST
IF BLDUP=1 THEN RETURN
IF BALANCE<INV THEN INV=-1*BALANCE
RETURN

'**************
'KEEP CASH FLOW AND ADJUST PRICES
YPRICE=YPRICE*.85'PRICE DRIFTS DOWN
GOSUB 14000'COSTS
GOSUB 20000'INCOME
GOSUB 23000'PROFIT AND LOSS
GOSUB 21000
RETURN

'**************
'INVESTMENT AND RETURN
PROF1T=INCOME-YCOS1
IF PROFIT<0 THEN PROFIF=0
RETN=100*PROFIT/INV
RETURN

'**************
RETURN' PAY ROYALTIES
ROYALTIES=.25*INCOME'INC 80% OF ITSELF
20034
IF TADV>=ROYALTIES THEN TADV=TADV-ROYA

LTIES:ROYALTIES=0:GOTO 24200
24200 INCOME=INCOME+ROYALTIES
24210 RETURN
29999 '***************
30000 GOSIJB 12000
30010 GOSUB 13000
30013 GOSIJB 10000
30014 GOSUB 22000
30015 IF 1$="N" THEN 30019 ELSE LF'RINT USING

Y;:LF'RINT USING "############";INT(M
M/10001;3*STAFF;AINC;PROD(Y,0):YPRICE;ADCOST
;STAFECOST;BALANCE/1000;PROFIT/1000
30019 IF I$="N" THEN PRINT TROYAL/PROD(Y,0)
30020 RETURN
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precision in miniature
New Series MT100 matrix printers

Only the size and price are small.
Performance is big, like the list of
standard features. The MT100 Series
miniature matrix printer has
traditional Mannesmann -Tally reliability
built in from the start. It's light,
quiet and easy to use - the perfect
partner for small systems, interfaceable
with most computers.

The MT120 gives a degree of
sophistication not normally associated
with mini printers. Standard features
offered include:

9x7 matrix, 160 cps high speed output
- often doubled by micro -processor
control which chooses shortest print
path in either direction; selectable
18x40 matrix for high definition
correspondence quality; 10 different
character sets, each with 96 characters;
OCR A and B character fonts using
9x9 matrix; 80 to 132 cpl, 10 to
16.6 cpi; friction paper feed - ideal for
correspondence - is standard with
optional tractor feed available.

The MT110 is also available in the range
offering 100 cps print speed and 7x7
character matrix.

Printers for the long run

MANNESMANN
TALLY

0 Circle No. 148

There's more. Contact
Mannesmann -Tally Limited,
7 Cremyll Road,
Reading, Berkshire.
Tel: Reading (0734) 580141.
Cables: Tally -Reading.
Telex: 847028



Filing

Bob Merry describes his program for filing and indexing genealogical information.
Details of up to 30 ancestors, stretching back four generations, can be stored and
displayed, with room for extra information on selected individuals.

Climbing the
family tree
SOME TIME AGO I became interested in
researching my family history. After
several visits to St Catherine's House for
various birth, marriage and death certific-
ates and research in other record offices
and libraries, I had collected a fair
amount of information, which was
becoming a little difficult to keep tabs on.
I needed some form of filing and indexing
system, so that I could see more easily the
various relationships involved and decide
where next to concentrate my research.
This was an obvious application for my
8K old -ROM Pet, so I developed a pro-
gram to handle the task.

The object of the program is to record
the basic details of a family over five
generations, including your own; that is,
back to your 16 great -great-grand-
parents. This involves 30 ancestors plus

TAMIL' TREE

Ma.1111 28.21 BM.27 1071111

MIN 22.23 11.27 1 0.111

r-j
U. WU IMO

FATHER M.:,TMEP

o
gEEPT AEPPY

..SEEP PEPS.:440PU,UIPEr, .ENTER

Figure 1. A typical display.
yourself and possibly your spouse; a total
of 32 sets of information. In the case of
your spouse, only the name will be
recorded, but for the others, including
yourself, there is space to record name,
date of birth, date of marriage, date of
death, any certificates obtained and whe-
ther a more detailed file exists.

The program relies heavily on the use
of tape files for recording data, so if your
system cannot handle them, it is unlikely
that a worthwhile program could be
adapted from this. Because the program
needs nearly all the available 8K of
memory for manipulating data, there is
no room in the program for detailed
instructions or explanatory Rems. This
article is intended to act as instructions in
the use of the program and as a guide to its
main features for anyone attempting to
adapt it to other systems.

Like Caesar's Gaul, the program is
divided into three main parts. In the first a
family tree is displayed, and this acts both
as a menu to select the next person to be
studied and as a guide to your progress. A

typical display is shown in figure 1 where
you will see that some of the numbers in
the tree are displayed in reverse field.
This indicates that the name of this person
is known and on file. The members of the
family tree are numbered from 2 to 31,
starting from your parents. In each case,
the male member of a couple is on the left
and is represented by an even number.
You are represented by the number 1 and
your spouse, if any, is represented by 0.
You may have guessed by now that the
data will be recorded using string arrays
and that the numbers correspond to the
elements in the array.

The main string array used is N$(X),
which contains all the basic data. Each
element of this array is 64 characters long
except N$(0) which only holds the name
of your spouse. The first 25 characters are
reserved for the name, which is followed
by the three key dates of birth, marriage
and death, each being allocated
racters. The next six characters allow you
to record any certificates you have
obtained, while the final three will be
used to identify a more detailed file.
When you start a family tree, each string
in the array will be filled with 64 Xs, but as
your research progresses, these become
replaced with data, which will be transfer-
red to the latest version of your family -
tree file on cassette.

Once you have selected a number from
the tree, the appropriate string will be
displayed. The different parts of the string
are separated and displayed in the form
shown in figure 2. You will notice that the
spouse's name is also displayed, having
been obtained from the corresponding
string. This is made possible because we
know that all the male members of the
family have even -numbered strings, and
their wives can be found in the next
highest string, while the ladies are odd -
sorry about that - and their husbands are
one string lower. The exception to this is
your own string, which is 1 whatever your
gender. Your spouse's name is found, still
following the general rule, by looking at
the next lowest string, N$(0).

The third part of the program concerns
the modification of data. This can be of a
general type, changing the parts of the
basic string array, or you may build up a
more detailed file on a separate cassette
adding such information as brothers and
sisters, other marriages, the existence of

,,.,ME ROBERT JOHN FORSTER

E 4N 21 02,1875

,,'.,PRIED 1011%'1901

T. LAURA ALICE G WRIGHT

IIEP 09 07,1937

CERTIFICATES B M D

10..FE DETAIL ON FILE w04

Y.:.1 WANT TO

»rt, tHIS INFORMATION

- :REATE A DETRILED FILE

QEAD THE DETAILED FILE
4 : .mg rlATA TTr, TAPE

T: TREE .ENTER NQAEE.

Figure 2. A individual readout.
wills or inquest reports, and so on. This
can be done by using one full screen, or to
be more precise, 23 lines of information.
These can be easily displayed without any
scrolling problems. When a detailed file is
recorded on cassette, it is assigned an
identification consisting of the hash sign
and the array number of the person in
question. This will be displayed in future
readouts for that person - as shown in
figure 2 - to show that it is available.

The detailed file itself consists of an-
other string array, X$(X), where X = 0 to
22. Each element of the string is a line of
the display, so it is important when enter-
ing the information not to exceed 40 cha-
racters per line and to avoid the use of
characters which can be misinterpreted
by the system, such as commas or colons.
These provoke the reply Extra Ignored as
the Pet thinks you are trying to enter two
strings when it only is expecting one.

Now let us take a look at the program
itself. Remember, this is written for the
old -ROM Pet, but details of the minor
modifications needed for a new -ROM are
given later. Line 100 dimensions the
arrays we are to use: N$(X), as we have
said, contains the basic information about
the members of the family tree; X$(X) is
used to build up more detailed files;
Z$(X) will contain the numbers used in
the initial display - where a name is
known, Z$(X) will be modified to give
reverse field. Initially, line 110 loads the
numbers 1 to 31 into Z$(X).

Lines 120-130, together with the com-
monly used Get R$ subroutine 1110-
1120, ask whether you have a data tape.
Only on the first run of a program for a
particular family tree, would you answer
N and then the program would branch to
line 160, where elements 1 to 31 of N$(X)
are filled with 64 Xs and element 0 is
filled with 32 Xs. Normally, however, you
would be invited to load your family tree
file and N$(X) is filled from this.

Lines 210-220 are used to decide the
people whose names you know; this is
done by searching through N$(X) looking
for elements that do not start XXX and
putting the corresponding element in

(continued on next page)

PRACTICAL COMPUTING November 1981 77



10 REM***FAMILY TREE**
20 REM**BY R.C.MERRY**
30 REM****************
40 REM****MAY 1980****
50 REM****************
60 REM*RECORDING YOUR*
70 REM*FAMILY HISTORY*
80 REM**ON RN 8K PET**
90 REM****************
100 DIMN$(31).X$(22),Z$(31)
110 FORI=17031,2*(I)=RIGHT$(STR$(1).LEN(STR$(1))-1),NEXT
120 PRINT"71FAMILY TREE",PRINT"00 YOU HAVE A FAMILY TREE FILE (Y/N)",GOSUB1110
130 IFR$="N"THEN160
140 PRINT"OLOAD FAMILY TREE FILE",PRINT"XPRESS ANY KEY WHEN READY.",GOSUB1110
150 OPEN1.1,0."FAMILY TREE",FORI=01.031,INPUT*I.N$(1),NEXT,CLOSE1,0070210
160 FORI=IT031,N$(1)="X"
170 FORJ=11-06,NP(I)=WI)+N$W
180 NEATJ,I
190 N$(0)="'g"
200 FORJ=ITO5'N$(0)=N$(0)+N$(0),NEXT
210 FOR1=21:031,1FLEFTS(N$(1).3)0"XXX"THEN2 I)="$"+.2$(1)+"1/"
220 NEXT
2:30 PRINT"71FAMILY TREE
240 A$=" "'8$-" I

250 PRINT"V"Z$(16)"="2$(17);A$;Z$(20)"="Z 21)A3C2$(24)"="21(254i 2S)"=":
$(29)
260 PRINT" 1"SPC(9)"1"SPC(9)"1"SPC(9)",
270 PRINTB$2.$(18)"="2$(198-$;2$(22)"="2$(23)
280 PRINTB$;2$(26)"="2$(27);BCZ$(30)"="2$(31)
290 PRINT" I I I ,--' I

300 PRINT" I I I I I I I I

310 PRINT" "Z$(8)"= "Z$(9);W:14(10)"="2-$(11)A. '2 1 )"="2$(13)jA$;2$(14)"="2
$(15)
S20 PRINT" '---,
330 PRINTSPC(7)"I I"SPC(17)"I I

340 PRINTSPC(7);2$(4)"="3$(5);SPC(17)2$(6)"="2$(7)
350 PRINTSPC(8)"'
360 PRINTSPC(17)"I I

370 PRINTSPC(9)"FATHER "Z$(2)"="Z$(3)" MOTHER
380 PRINTSPC(18)"I
390 PRINTSPC(18)"I
400 IFLEFT$(N$(1),3)0"XXX"THENPRINTSPC(7);LEFT$(N$(1),25):0070420
410 PRINTSPC(18)"1
420 PRINT"MONUMBER OF PERSON REQUIRED (ENTER 0 TO
430 INPUT"*END PROGRAM)";N
440 IFN=OTHEN1230
450 IFINT(N/2)=N/2THENM=N+1,6070470
460 M=N -1
470 PRINT"74AME,";LEFTS(NS(N),25)
480 PRINT"A13ORN,";MID$(N$(N),26,10)
490 PRINT"XMARRIED,";MIMN$(N),36,10)
500 PRINT"NTO,";LEFT$(N$M.25)
510 PRINT"IDIED,";MID*(N4,(N).46.10)
520 PRINT"ACERTIFICATESMID$(14$(N):56.6)
530 PRINT"MIORE DETAIL ON FILE "RIGHT$(N$(N),3)
540 PRINT"XDO YOU WANT TO,
550 PRINT"Ml)ADD TO THIS INFORMATION
560 PRINT"AE)CREATE R DETAILED FILE
570 PRINT"AB)RERD THE DETAILED FILE
580 PRINT"AW)DUMP DATA TO TAPE
590 INPUT"X5)00 BACK TO TREE (ENTER NUMBER)"J:
600 ONROOT0610.920.1000.1060,210
610 PRINT"nNAME,";LEFT$(N$(N)25)
620 GOSUB1100
630 IFR$="N"THEN680
640 INPUT"ANAME";R$
650 IFLEN(R$)>25THENPRINT"APLEASE USE 25 LETTERS/SPACES OR LESS",GOT0640
660 IFLEN(R$)(25THENR$=R$+" ",0070660
670 NS(N)=R$4-RIGHT$(N$(N).39)
680 PRINT"MBORNMID$(N$(N),26.10),GOSUB1100
690 IFRI="N"THEN720
700 00SUB1130
710 WN)=LEFTS(N*(N):25)+R$+RIGHT$(N$(N).290
720 PRINT"*MARRIED,";MID$(N$<N),36.10),GOSUi1100
730 IFR$="N"THEN760
740 GOSUB1130
750 W(N)=LEFTS(NS(N).35)+R$+RIGHTS(WN).19)
760 IFNOITHEN810
770 PRINT"*TTO,";N$(0),GOSUB1100

(continued on next page)

continued from previous page)

Z$(X) into reverse -field display mode.
Now we come to the initial display, for

which you can use figure 1 as a guide as to
the intended result. A$ and B$ are two
commonly -used sections of this display:
A$ consists of five spaces; B$ is two
spaces, a vertical line - formed by shift-
ing the right square bracket - followed
by two more spaces. You may notice that
two of the lines, 25() and 310, appear to
be longer than the maximum 80 cha-
racters. This is because Print is entered as
? and is stored in the program as a token.
If you make a mistake in entering one of
these lines do not try to edit it after you
have listed it, or you will lose the over-

flow. Instead, start afresh, using ? as
usual.

At the end of the initial family tree
display, you enter the number of the per-
son you desire to study. Entering 0 allows
you to exit the program. Lines 450-460
determine where to find the name of the
spouse by seeing whether the inputted
number, N, is even or odd and setting M
accordingly. Then the data contained in
the string is displayed - lines 470-590.
This leads to a choice of one of five
options being entered. The first option is
to add to the data in the string under
scrutiny and this routine begins at line
610. Each item of data is printed out in
turn and you are asked if you wish to

change this - subroutine 1100-1120. In
the case of the name, we use 25 cha-
racters of the string, so line 650 rejects
longer entries, whilst line 660 extends
shorter ones to 25 by adding the appro-
priate number of blank spaces.

The next three entries are dates, so
some elements of their entry can be con-
tained in a common subroutine, 1130-
1150. When it comes to the marriage
date, there is also the provision to enter
the name of your own spouse into N$(0).
This only occurs when the current value
of N is 1 - line 760. Otherwise the
program branches to line 810.

After the dates, brief details of
certificates are entered in the form of
initials. This completes the modification
of the string and the program returns to
470 and displays the new data and the
option menu again.

Detailed information
The next option is to create a detailed

file, consisting of 23 lines of information.
This starts at line 920. It has been found
that problems can arise when long strings
are entered from near the bottom of the
screen. Not only the line of information is
entered, but also the ? prompt.

Line 930 looks at the position of the
cursor, as stored in memory locations 224
and 225 (old -ROM), and starts at the
beginning of the screen if this location is
nearing the bottom. If less than 23 lines
are entered, this is indicated by entering
End and the remaining elements of
X$(X) are filled with Nil.

At the start of this routine, subroutine
1160 was called and this compiles a file
identification number using the hash sym-
bol and the current value of N. This is also
added to N$(N) so that you will see that a
detailed file exists when you display this
particular member of the tree in future.
Lines 970-990 record the file on cassette.
Subroutine 1190 is the usual fix needed
with old -ROM Pets to get a reliable
record - it turns the cassette motor on
briefly between each block of data. The
Pokes in line 980 ensure that a good
header is written on to the tape.

Reading the detailed file is done with
the routine starting at 1000. This is fairly
straightforward, although some problems
could arise with a line that is exactly 40
characters long, since this would move the
cursor to the start of the next line. To
prevent this causing double spacing, line
1030 detects such lines and adds a Cursor
Up followed by a semicolon. The file is
printed on to the screen and after reading
it you can press any key to return to line
470.

The next option is the recording of the
family -tree data on a cassette file. When
you have updated all the information
after your latest research you can create a
new file. Since all the family -tree files
consist of the same number of variables
and strings and these are always the same
length, I keep my file at the start of a tape
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Fi ling
and always over -record the old tape with
the new. This option is carried out by the
routine starting at line 1060, another
standard filing routine.

The final option is to return to the
opening display, updating Z$(X), where
you can select another branch of the tree
or can exit the program. This, then, is my
way of keeping tabs on my ancestors.
Although the program itself is quite short,
you will find that, once N$(X) and X$(X)
are filled, there is precious little of your
8K left. For those of you with new -ROM
Pets here are the modifications you need:
 Omit lines 1190-1220.
 Omit Gosub1190 in lines 980 and 1080.
 Omit the Pokes in lines 980 and 1070. In line 930 change the Peek addresses

from 224 and 225 to 196 and 197.
If you wish to extend your researches

back over more generations you can start
family trees for selected ancestors. In this
case you might wish to change the simple
file identification used in line 1070 for
one that might allow you to discriminate
between files. Perhaps LEFT$(N$(1),9)
would be suitable.

Genealogy, especially of your own
family, is a fascinating study, but beware
- it can prove costly, both in time and
money. If you are prepared to spend
hours delving in dusty record offices and
want to know more about your roots, you
will find it an absorbing hobby and it can
provide yet another use for your home
microcomputer.

(continued from previous page)

780 IFR$="N"THEN810
790 PRINT"XEPOUSE'S NAME
800 INPUT"t1$(0)
810 PRINT"AIDIED,";MID$(WN),46,10):00SUB1100
820 IFR$="N"THEN850

GOSUB1130
840 N$(.4)=LEFT$(N$(N),45)+R$4.RIGHT$(N$(N),9)
350 PRINTPOCERTIFICATES:";MID$(N$(N),56,6),00SUB1100
860 IFR$="N"THEN470
070 PRINT"XENTER CERTIFICATES OBTAINED E.G.'B M D'
380 INPUT"M";R$
890 IFLEN(R$))6THENPRINT"VENTRY TOO LONG"GOT0870
900 IFLEN(R$)-C6THENR$=R$+" ":0010900
910 N$(4)=LEFT$(N$(N):55)+R$+RIGHTS(N$(N),3),601.0470
920 GOSUB1160,PRINT"nENTER FILE IF LESS THAN 23 LINES",PRINT"XPUT 'END'A1
930 FORI=0T022,INPUTXVI):IFFEEK(224)+256*FEEK(225)>33648THENPRINT"0";
940 IFRIGHTS(XWI).3)0"ENWTHEN960
950 FORJ=1+11.022:X$(..1)="NIL"'NEXT:I=22
960 NEXT
970 PRINT":1LORD FILE ";B$:PRINT"XPRESS ANY KEY WHEN READY",GOSUB1110
980 P0KE244,2:POKE243,122:0PEN1.1,1,B$FORI=01.022:PRINT#1,X$(1),GOSUB1190
990 NEXT:CLOSE1,00T0470
1000 GOSUB1160:PRINT"1ORD FILE ";B$PRINT"XPRESS ANY KEY WHEN READY",GOSUB1110
1010 OPEN1,1,0,B$,FORI=0T022INPUTC,X$(1),NEXT,CLOSE1
1020 FORI=07022:IFX$(1)="NIL"THENX$(1)=""
1030 PRINTX$(1):IFLEN(X$(1))=40THEOPRINT"1";
1040 NEXT
1050 PRINT"PRESS ANY KEY WHEN READY":00SUB1110:001.0470
1060 PRINT"XLOAD FAMILY TREE FILE TAPE",FRINT"XPRESS ANY KEY WHEN READY" 6051181

110 '

1070 POKE244,2,POKE243,122:0PEN1,1,1,"FAMILY TREE"
1080 FOR1=07031,PRINT*1,N$(1):00SUB1190
1090 NEXT,CLOSE10070470
1100 PRINT"XDO YOU WISH TO CHANGE THIS (Y/N)?
1110 GETR$,IFR$=""THEN1110
1120 RETURN
1130 INPUT"XNEW DATE";R$
1140 IFLEN(R$)<>10THENPRINT"AENTER DATE IN THE FORM 03/05/1941":001.01130
1150 RETURN
1160 B$=STR$(N),IFLEN(B$)=2THENBW#0"+RIGHT$(BC1) 00701180
1170 B$="*"+RIGHT$(B$,2)
1180 N$(14)=LEFT$(10(N),61)+B$:RETURN
1190 IFPEEK(625):180THENRETURN
1200 POKE59411,53:T=TI
1210 IFTI-TC12THEN1210
1220 POKE59411,61:RETURN
1230 END

I

SiWe can supply a host of S100 cards.
(including RTCs, A/D, battery memories
& graphics application)
floppy discs & connectors.

::\

I

Personal Computer with 'real world' expansion.
(16 colour graphics and sound) only £595.

Software Resource Allocation,
software for 8032 PETs £205

MAT- DAIS
R IX WHEEL

15 Newington Green,
London N16.
Tel: 01-254 7419

Novel Image 800
Does everything a £799
matrix printer should do,
and then lets you fit
a daisy wheel too. //

 Circle No. 149
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On-line Apple brings
help to premature babies
At London's Hammersmith
Hospital an Apple is being used
on-line to monitor the breathing
patterns of premature infants.
Martin Hayman reports on this
life-saving project.

ONE OF the most uncomfortable and
disconcerting interfaces between micro-
computers and the "real world" is in the
caring professions, and nowhere more so
than in that of medicine. To many who
work within that field, the micro may
represent a useful, if possibly problem -
ridden, administrative tool. But the idea
of using it to help treat patients in poten-
tially life -and -death situations must seem
like anathema to the new Luddites; and
even the most ardent advocate of the
microprocessor would be advised to tread
-lightly here. Scepticism may certainly be
healthy.

These considerations have not deterred
micro enthusiast Dr Charlie Wong, a
Hong Kong -born research student, and
physiologist Caroline Beardsmore at the
Hammersmith Hospital. Working to-
gether under Dr Mike Silverman, lecturer
in child health, in a prefabricated annexe
to the premature baby unit, they have
developed and implemented an Apple -
based system to monitor the lungs of
children up to the age of about one year,
with special emphasis on prematurely -
born babies.

Lung failure is the principal cause of
death in premature babies or, to use the
sinister -sounding medical jargon, pre -
term morbidity - computing is not the
only activity which generates its own
impenetrable argot. In a baby born at its
full term, a chemical is released in the
final weeks of pregnancy which acts upon
the lungs to increase their compliance,
ready for the infant to emerge into the
world and start breathing for itself. But
pre -term infants' lungs are still stiff at
birth, inhibiting or preventing oxygen
from getting to the heart.

Recent developments in "aggressive"
treatment have put hardware at the dis-
posal of baby -care units which artificially
inflates and deflates the child's lungs, giv-
ing it a much better chance of survival,
and this has been one of the reasons for
the falling death rate among new-born
babies in the Western world. Some of this
ventilating equipment, though, is compa-
ratively crude and, though it may permit
the infant to survive, may damage the
lungs by over -inflation. Too much pres-
sure can have several side -effects, includ-
ing blindness; too little oxygen results in
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Caroline Beardsmore changes the baby's position. The Apple is mounted on a mobile
trolley which can be parked next to the patient's cot.

brain damage. Finding the happy medium
is not an easy task, because it is extremely
difficult to measure the compliance of the
child's lungs exactly. This is exactly what
Wong's programs for the Apple, which is
dedicated to this purpose, achieve. There
have also been longer -term benefits in
statistical analysis and pattern recogni-
tion,. of which more later.

Significant patterns
Like many original and useful micro

applications, though, the idea did not
descend from the skies in the proverbial
flaming custard -pie. In fact it is a develop-
ment of an existing idea. The difference is
that the micro has improved throughput
of work fantastically by permitting on-
line calculations. This means that that
statistically significant "patterns" of lung
function can be drawn on the screen and
printed out even as the patient is under
examination.

With the previous equipment, an oscil-
lograph which drew an analogue trace of
individual parameters - there are five

inputs-on light-sensitive paper, compu-
tations of one input plotted against
another could be performed only by
hand. This involved hours of tedious cal-
culation after the baby had been discon-
nected from the pressure monitors. If it
was discovered that the data was unsatis-
factory for any reason, the patient would
have to be prepared and connected up
again. Obviously it is best to avoid this,
because it involves putting a tube down
the child's throat and, possibly, mild seda-
tion.

In simple terms the monitoring equip-
ment consists of a baby -sized box with a
Perspex hermetic lid - as Wong drily
remarked, rather like a small coffin -
with five sensor lines to measure the
atmospheric pressure inside and outside
the box, the pressure out at the mouth,
the oesophagal pressure - measured at
the top of the lungs, hence the need for a
tube down the patient's throat - and a
flowmeter to measure volume. The com-
plete apparatus is known as a "whole -
body plethysmograph".
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Applications
The pressure sensors need to be

extremely accurate, because the pressure
changes measured are less than 1 cm. of
water. This means that random external
factors can cause either a sudden fluctua-
tion if, for example, a door is opened, or a
general drift in the readings if the sun
comes out - the pre-fab hut, with no air
conditioning, is not helpful in this respect.

Typically, a baby would stay in the
plethysmograph for a period of from 40
minutes to three hours. Full fail-safe pre-
cautions are in force: the box has quick -
release catches and there is resuscitation
equipment on hand; Silverman reckons
that the baby is probably as safe here as
anywhere. Parents, too, are said not to
feel too worried about seeing their child
"wired -up" in a Perspex coffin; many
babies will have been referred from other
natal departments where survival
apparatus is even more daunting in its
complexity.

The main thrust of the lung function
experiments, both before and after micro
control was introduced, is twofold: to
measure the effects of prematurity on the
lungs and to assess treatment, and to
monitor lung function during the immed-
iate post -natal period. The first is a long-
term programme to collect data and
monitor the effects of the servo type of
ventilator. This sort of system is also
amenable to microprocessor control and
an installation, for some arcane reason
known as Twiggy, designed by Paul
Collins and also implemented at the
Hammersmith Hospital, was described in
the January 1980 issue of Practical
Computing.

To recap briefly, this system monitors
the level of oxygen in the child's blood-
stream, and uses a Motorola 6800 -based
machine with EPROM servo control to
pressurise the baby's lungs. The machine
requires a high level of electronic skill to
manipulate, but hopes that it would prove
commercially marketable have not yet
met with any reward. This sort of ventila-
tor's performance can be monitored in
the long term with Wong's Apple system;
the intention is to assess which factors, if
any, lead to long-term lung damage.

No action
The second part of the Wong/Beards-

more project has a much more immediate
use - modifying treatment to the indivi-
dual baby, either on-line or extremely
rapidly. The oscilloscope is for this reason
mounted on a trolley which can be parked
alongside the baby's cot. The trolley is
now dominated by the Apple while the
oscilloscope lurks below.

The project is funded by Action
Research - the National Fund for
Research into Crippling Diseases - and
the budget is not huge. Here lies the real
nub of the story. Silverman had made
some enquiries about the possibilities of
computerising the system in early 1979,
but had decided on no action. The orig-

inal plan was to link with the University
College, London mainframe by tele-
phone, but the prospect of depending on a
service run by others had not enchanted
him. A telephone connection to a digitis-
ing tablet attached to the mainframe, in
order to convert the analogue signals
from the plethysmograph, did not hold
out great promise of reliability.

Cheaper hardware
Later in 1979 the blow fell: the price of

silver, and along with it all light-sensitive
photographic materials, went through the
roof. The oscilloscope, with its high -cost
rolls of paper, suddenly looked like a
liability. The budget to feed it for the
agreed duration of the research pro-
gramme, 21/2 years, would be something
like £2,500 - in other words, greater
than the cost of a micro. There was also
every prospect that the price of silver
would continue to rise, while that of elec-
tronic hardware would continue to
decline. Action Research agreed with
admirable promptness to the purchase of
an Apple, and Wong, who had what he
describes as "minimal knowledge" of
programming at the time - he had just
bought a TRS-80 a few months pre-
viously - got to work.

The system was intended from its
inception to be dedicated solely to the
purpose of monitoring the plethysmo-
graph, and the Apple included in its
specification an A102 card for analogue -
to -digital conversion. There had . been a
plan to get a 12 -bit converter to improve
screen resolution for plotting, but this was
found to be unnecessary. The Apple is
otherwise standard. It was supplied by
Lombardy Computers of Berkhamsted
which is run by biochemist Dr Brian
Millard, who is now a full-time supplier of
micros for laboratory installations.

Wong wrote the programs in Basic, six
of them, occupying nearly 8K each, which
means that each program must be loaded
separately, or no room is left for the
screen graphics. He admits that they
would be faster, in computer terms, with a
Basic compiler but finds that, for the pur-
pose, the machine is adequately fast,
returning a single -breath analysis in
about a minute. He calls this "intelligent
plotting" - any two signals can be plot-
ted against one another on XY axes, or
two signals can be integrated to give one.

This is extremely useful in, for exam-
ple, the RP Plot program, which plots the
pulmonary resistance - resistance to
breathing in and out - during the course
of a single breath. The signal for the
value of pressure can be "cleaned up" -
demodulated, as Wong described it - by
subtracting the value of volume -related
pressure, the change in pressure caused
by the actual volume of air within the
lungs. This yields a more accurate com-
parison of volume and pressure and hence
of lung compliance.

Previously it would have taken hours to

make these calculations for a couple of
breaths; now the read-out is in real time
and results can be re -checked immedia-
tely if necessary. This is important since in
such a vulnerable patient even the most
banal factors or can have a significant
influence on breathing. A change in the
child's posture can easily make a
fundamental change to the compliance
plot and invalidate data.

This plot, with X and Y axes intersect-
ing in the middle of the screen, with co-
ordinates sampled at 1/100th second
intervals, is used to assess the severity and
the site of an individual's lung obstruc-
tion, and to monitor progress. In the long
term it is used to pick up the causes of lung
disease by building up a database of
recognisable patterns of lung function,
though post -diagnosis follow-up can be
difficult from the administrative point of
view; experimental units such as this one
tend to work in isolation.

One pointer to the sort of follow-up
implications is that a cortisone -type drug
used to treat lung diseases in prematurity,
over which some safety doubts had been
cast as a result of animal experiments, has
been cleared after a year's sampling of a
group of children treated with the drug,
compared with a control group which was
not so treated. However, despite the
long-term usefulness of the technique,
Wong says that his Apple system should
not be regarded as a diagnostic tool -
"It's hardly Nobel Prize-winning stuff",
he cracked.

Hard money
Wong's programs were originally

checked out against the existing oscillo-
scope techniques on about 20 babies;
there were a few problems getting the
Apple to output both to the screen and to
the sensitised -paper plotter. The oscillo-
scope is not totally redundant; program-
med with paper tape, it is still used to
develop new ideas which are subse-
quently implemented on the Apple.
Although the system is intriguing and is
doubtless capable of further refinements
- converted to machine code on an
EPROM as a dedicated device, it could
link in with the Twiggy system - Wong
has now done two years of research which
is about all the career of a young doctor
can take, and he is now returning to Hong
Kong to resume clinical work.

In any case, the project is all funded by
so-called "soft money" and there is no
assurance of continuity, so this is one
project which is likely to stumble until
someone with a comparable mix of medi-
cal and computing skills can be found -
and paid hard money to develop the work
further.

Wong's project demonstrates the
micro's well -canvassed ability to improve
productivity. In this case, more know-
ledge is acquired - knowledge which is
potentially life-saving. Luddites please
take note.
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Fiction

Message in a bottle
At last it had happened. People had

dreamt of this moment for years and
the pages of countless works of fiction
were filled with detailed and sometimes
lurid descriptions of the consequences ...
a message from the stars.

So mused Dr Thomas Anderson, chief
administrator for astronomical research,
as he sat in the passenger lounge of the
shuttlecraft Vesta. He was on his way to
the lunar base at Grimaldi on the western
limb as seen from Earth.

Two hours earlier he had been on an
official inspection of the Galaxy space
station when he had received a call from
the Lunar Science Officer. According to

by Gerald Day

the Teletyped copy the now hell,
mysterious signal had been detected by
one of the arrays at the lunar far -side
radio observatory. From its content -
entirely regular - there seemed no doubt
that its origin was a non -human intel-
ligence somewhere. But Where?

Anderson was 29 years old and it was
six years since he had left Caltech, back in
2016. While studying there he had often
wondered at the possibility of such a con-
tact between Man and, well, Others. In
comparison with his normal everyday
work the receipt of a message from an
extraterrestial civilisation would be
astounding. How banal the everyday
researches of his colleagues now seemed
to him.

He remembered the first zeta -wave
reception and the associated peculiar
bursts of energy from the Galactic centre;
he had been closely involved in the deve-
lopment work on the new detection appa-
ratus. Then had followed three years of
analysing all the available data before a
definitive statement on the exact physical
processes involved could be made. Scien-
tific research could be extremely tedious.
An alien message was completely dif-
ferent of course; he was on the verge of
the most amazing breakthrough yet.

"Please be seated. The Vesta will be
touching down at Lunar Base Grimaldi in
five and one-half minutes", came the
voice of the steward over the intercom.
"Kindly remain in your seats until I give
confirmation of landing".

nr Anderson sat at the head of a long
1-- plastic table facing some 16 other per-
sons. Each was a senior scientist in his or
her own field and each wore a light blue
tunic decorated with the emblem of USE,
the United Scientific Earth organisation.

The rostrum door opened and in
walked the Moon's most respected
personality, Dr Krebs. The bearded phy-
sicist addressed the assembly:

"Ladies and gentlemen. Two days ago
one of the sky -surveying radio telescopes
at Tsiolkovskii Observatory detected the
following signal". He flicked the switch of
a large graphical display.

"Here we have the output trace
obtained following computer processing
to remove background noise. Observe the
regular spacing between each of the
peaks, corresponding to a period of 6.7
milliseconds . . . here, here and here. The
intensity measurements appear to show a
sort of oscillation. It is the opinion of the
radio astronomers that this trace
represents our first contact with an extra-
terrestial civilisation .

"Dr Anderson, whom all of you know,
has been invited here to take over the
work on interpreting the signals received
so far. Measurements made at Tsiolkovs-
kii show that the source is located on the
sky near the star 61 Cygni. As senior
physical scientist I have been given over-
all responsibility by the USE Council for
subsequent work on this matter. Further
results, following Dr Anderson's appoint-
ment to analyse the radio signals, will be
reported to individual departments as
they become available. Dr Anderson, I
welcome you to our base . . ."

So it was going to be one of those
laborious data -analysing tasks, as Ander-
son had reckoned at that first session . . .

not an instant step forward in human
experience. Sitting at the paper -covered
desk with his head resting on his hands, he
stared for the thousandth time at the lists
of figures.

He had arranged the digitised data in
binary form, and in number bases of
three, four, five, all the way to 400.
Without the computer, decoding the
message would probably be impossible.

While arranging the digits in a base of
206, Anderson thought he had found
something, a message in a bottle, as it
were. The computer caused a matrix
array to be spewed out on the re -usable
paper strip. The array seemed possibly to
depict an image of the physical form of
the creature which had sent the message
across the light years. But the outline was
very odd indeed.

So far he had been able to discern that
the creature was bipedal and seemed to
'stand' vertically. Curious protuberances
were attached to what could be the head.
There were symbols too, tens of them,
which he was unable to comprehend. He
would have to hand this problem over for
the time being. Six months of number -
crunching had left him bored, listless and
frustrated and had certainly played havoc
with his private life.

Why had he become a scientist any-
way? After all, if he had gone to the
astronauts' training course he might now

be the commander of one of the gigantic
solar -system shuttle ships. What was the
use? On with the work.

The office door slid open and in strode a
man bearing the insignia of an officer

of the World Security Patrol. He led in
another man, slight and balding and with
a fair nippy moustache. Though he was
evidently under arrest, there was a jaun-
tiness to his step and an ironic twinkle in
his eye which sorted ill with Anderson's
mood.

"Well officer, what is it"? he snapped.
"Dr Anderson, I believe you have been

engaged for some time on the analysis of
some observations made at the lunar far -
side observatory", remarked the police-
man circumstantially.

"That's right. But what have my resear-
ches to do with you"? he asked testily.

"I think I had better let this character
explain. Go ahead, Saunders".

"Well, er, it's like this. I was a systems
engineer at Tsiolkovskii six months back.
I like performing practical jokes, you see.
I found a way of tapping the connection
cables of the big 'scope. I could feed in
any signal so that it would appear on the
final display as if it had been picked up
naturally. The whole thing I had working
was, as near as dammit, indistinguishable
from the real data".

Thomas
Anderson, MSc, PhD, FRS,

FRAS turned white. Then he went red,
then puce. He stood and glared furiously
at Saunders.

"Why the hell didn't you let us know
before now"? he screamed. "Er, well .. . I
got a transfer soon after setting up my
tapping device and forgot that I hadn't
taken it out of the circuits. By then of
course, the whole USE had got onto the
job and I couldn't really do anything.
Eventually, after hearing of your
"discovery" of the aliens' form, I just had
to tell someone. Which is why I'm here
now. I've brought along the program to
decode my 'message' properly".

He took a small disc from his pocket.
Anderson snatched it from him and plug-
ged it into his console. A few moments
later the screen brightened to reveal in
clear and unequivocal detail the form of
the "extraterrestrial". It was a familiar
figure. It was standing on two legs and had
a large head, monstrous ears and a single
pair of skinny arms. It was clad in colour-
ful clothes and on its face was a broad
smile.

Anderson groaned and glanced sheep-
ishly at his own version of this image,
which was lying on his desk. The picture
on the screen vanished and was replaced
by the "message".

Mickey Mouse says: "EVER BEEN
HAD"?
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Unscrambling Rubik's
The set-up program.

5 PRINT"710111THE DATA IS BEING POKED IN."
6 PRINT"ANITHIS WILL TAKE ABOUT 8 SECONDS."
10 A=32897'POKE989,0
20 FORB=880T0987STEP2,READC:D=INT((A+C)/256),E=INT(((A+C)/256-D).256.5)
30 POKEB,D:POKEB+1,E:NEXTB
40 FORA=7168T07935:READB,POKEA.B,NEXTA
50 END
20999
21000
21010
21020
21030
21199
21200
21210
21220
212 30
21240
21250
21260
2127G
21280
21290
21300
21310
21320
21399
21400
21599
21600
21610
21620
.21630
21640
21799
21800
21810
21820
21830
21840
21850
21860
21999
22000
22010
22020
22030
22040
22050
22060
"070
22080
22090
221992200
22210
"220
'2230
22240
22'50
22'60
22270
22280
22290
22300

READY.

REM DATA FOR THE POSITIONS OF THE SYMBOLS ON THE CUBE ON THE SCREEN
DATA312,395.478.432,515,598.552.635,718,481,404.327,601,524,447,721,644
DATA567,213,136,59,333,256,179,453,376.299,62,145,228,182.265,348,302
DATA385,468,192,115,39,275J199,123,359,283,206,460,544,627,536,620,704
DATA613.696.780
REM DATA FOR THE SECOND PART OF THE LOOK -UP TABLE FOR MOVING THE CUBE
DATA68,234,71,235,74.236,110
DATA68,107,71,104,74,92,110.89,107,86,104.95,92,98,89,101,86
DATA234,95,235,98,236,101,69,234.72,235,75,236,109,69,106,72,103
DATA75,91,109,88,106,85,103,96,91,99,88,102,85.234,96,235,99
DATA236,102,76.238,79.239,82,76,83,79,84,82,81.83,78,84,77
DATA81.238,78.239,77.73.234.74,235,75,236,82,73J83,74,84,75
DATA91.82,92,83.9:::,84,64,91,65,92,6693,234,64,235,65,23A
DATA66,103,238,104,239,105.103,108,104,111,105,110,108,109,111,106,110
DATA238,109.239,106,70,234,71,235.72,236,79,70,80,71,81,72,88
DATA79,89,8090.8L61,88628963,90,234,61235,62.236,63
DATA67.234.68.235,69,236.76.67.77,68.78,69,85,76,86,77,87
DATA78,58,85,59,86,60.87,234,58.235,59,236,60,94,238,97,239
DATA100,94,101,97,102,100.99 A01,96.102,95,99,238.96,239,95
REM DATA FOR EXTRA MACHINE CODE FOR MOVING THE CUBE
DATA0,206,242,3,206.242.,78,29,0
REM DATA FOR LOOK -UP TABLE FOR THE RELATION BETWEEN PIECES OF THE CUBE
D4TA55,62,68.35,189.189,73,61,41,79.28,68,70,44.189,18979
DATA34.50,.37.70.64,53,189,189,77.43,59,71,46,64,62,26
DATR189A8977,71.52.32,73,26,55,53,46,189,189,35,2844,3752
DATA59,61,32,189,189.43,50,34,41,0,065,58,38,7669,31
DATA47,78,67,40,56,74,63,49,29,72542745.36,60,51,33,42,0,0,0
REM DATA FOR MACHINE CODE FOR MOVING THE CUBE
DRTA162,3 20,142423.160,50.162.1.16976,202,240,28,160,20,24
DATA105,50.144.4,76,211,2824,202.240,14,160,50.24.105,30,202
DATR240,6,24,105.5076.65,29.140,150,29,162,1,141A2929,141
DATA136.29,173242,3A41130,29141.12729,76,126,29.202,240.3
DATA76,11629,96,160,0,185,441,141142,29.200,185,44,1,141
DRTA145,29,173.231,3.141.231,3200,24,192,10,240,3,76,128.29
DATA76,119.29.0.0.0.0.0.0,0
REM DATA FOR PRINT OUT MACHINE CODE ROUTINE
DATA160,54,162,112,142A8229,232,142,207,29,162,58,142,222,29,173
DATA218,3,141,22629,141,231,29,141,238,29A41,3,30,141,20,30
DATA141,38,30,141,47,30A73219,3,14L,29,141,230,29,141,237
DATA29,234,234.234,174,111,3,236,141,131.225240,75,142.141,131.234,238
DATA237,29,142,141,131,24,105,41,141,2,30,141,19,30,144,7,24
DATA238,3,30,238,20,3n,142,182,131,192,19,48,16,206,19,30,192
DATA49,208,3,206,20,30,142A82131,76,48,30,56,233J39,141,37
DATA30,234,234,234,234.234,234A42,143A31,56,223,41A41,46,30,142
DATA102,131,136,240.18,238,2"229.238,183,29,238,183,29,238,207,29
DATA238.207.29.76.182,29,96.6,0.0.0.0.0
REM DATA FOR THE FIRST PART OF THE LOOK -UP TABLE FOR MOVING THE CUBE
DATA58,234,61:235,64,236.105.58,104,61,103.64,84,105,81,104,78
DATA103,9684.95,81,94,78,234,96,235,95,236,94,87,238J90,239
DATA93,8792,9091,9388,92,85,91,86,88,238,85,239,86,59
DATA234.62235.65.236,108,59,107,62,106,65,83,108.80,107,77,106
DATA99.82.98,8097,77,234.99.235,98,236.97.60.234,63,235,66
DATA236,111,60.110.63,109,66,82,111,79,110.76,109,182,82,101,79
DATA100,76234,102,225,101,236,100,69,238,68,239,67,69,70,68,73
DATA67,74,70,7573.72,74,238,75.239.72.67.234,70.235.73,236
DATR111,67.108.70.10573,93,111,90,10887,105,94,93,97,90,100
DATA87,234,94,225.97.236.100,58,238,59,239,60,58,63.59.66,60
DATA65,63.64,66,61,65238,64,239,61

Rubik's cube program.
1 REM >>D.THIS PROGRAM WAS WRITTEN BY ANDY WHITFIELD<C
5 P=FRE(0)CLR,POKE994,0
10 INPUT"MMM4WHICH OPTION (1-6) OODEIONA:IFINT(A)<)AORWAORA>6THEN10
20 ONAGOSUB30000,30000,40000,45000,45,40
25 PRINT"AS PRESS ANY KEY TO RETURN TO THE OPTIONS P."
30 FCIPM=1702000,NEXTWFORN=1709,GETZS,NEXTN
32 GETZS:IFZS=""THEN32
35 P=FREC03):130T010
40 P=FFE(0):CLR'END
43 DATRO.3,2,1,5,4
45 IFPEEK(994)=OTHENGOSUB30015130SUB6000
46 C1=PEEK(994),1=0:FORN=0T05,IFFEEK(830+N*9)=C1THENI=1
47 NEXTN:IFI=1THEN53
48 PRINT"IM " DOES NOT EXIST ON THE CUBE",POKE32850,C1,POKE994,0,GOSUB6000
49 GOT045

(listing continued on next page)

THE RUBIK'S CUBE program is designed so
the user can key in details of his muddled
Rubik's cube and the program will solve it
for him. The program will tell the user
which piece of cube to rotate and by how
many degrees.

To make the moves easier to follow, a
three-dimensional picture of the cube is
displayed on the screen. Before each
move is implemented on the screen, the
user is required to press a key so the
program will progress at the user's speed.

The program is in two parts, so it will
run on any 40 -column Pet. The first pro-
gram is a set-up program. This sets up the
look -up tables and the machine -code
routines. The machine code rotates any
piece of the cube and prints the new cube
on the screen. The look -up tables are

by Andrew Whitfield

used by the machine -code routines and
the main Basic Rubik's cube program.

The second program is the Rubik's
cube program. It solves the cube in Basic,
but uses the machine -code routines for
rotating any part of the cube and printing
the cube on the screen. The user has the
following options when using the pro-
gram:

1. To key in their own cube -a letter or a
symbol represents each of the separate 54
squares on the cube.

2. To key in a symbol for each side of the cube
- there are six letters or symbols for the six
sides of the cube.

3. To randomise the cube. The user chooses
how many random moves are to be done.

4. To manually move the cube on the screen.
Any part of the cube can be moved 90
degrees, 180 degrees or -90 degrees.

5. The program solves the cube for you.
6. Ends the program.

The set-up program. Rewind either side
of the cassette to the beginning and load
the set-up program and run it. It takes
about eight seconds to run. The look -up
tables and machine -code routines are
now set up.

The Rubik's cube program. A three-
dimensional front view of the cube is
displayed on the screen for all the follow-
ing options. The view of the cube on the
right of this, is the back view of the cube.
The cube has been turned 180 degrees
about the vertical axis. The user's cube
can be compared with the screen's cube to
check they are the same.

Key Load without rewinding the cas-
sette to load the Rubik's cube program.
When the program has loaded, key Run.
It will print out Which Option (1-6)? The
six options available are as follows:

Option 1: Typing in your own cube. First
of all decide on your symbols or graphics
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cube

to be used for the six colours. It is best to
use the first letter of each colour - for
instance Y for yellow, W for white, and so
on. It is even better if the letters are in
reverse field. To obtain reverse field,
press RVS and all further characters
typed in will be in reverse field. Also a 1
appears in the top left-hand corner of the
screen to signify the reverse field is on. To
turn the reverse field off, just press RVS
again without the shift key, and the
reverse field will be turned off. An 0
appears in the top left-hand corner of the
screen to show the reverse field has been
turned off.

If you have made a mistake, press
Delete and the last character typed in will
disappear. To see just where the
characters appear on the cube, try run-
ning this option a couple of times. When
you have typed in all of the 54 squares on
the cube, press any key to continue.

The program will then request the Top
Symbol. This is asking which symbol is to
go at the top of the cube for when the
program solves it. The reverse key works
in the same way as before but there is no
delete option. When this has been done it
asks you to press any key to return to the
options. There is a short delay before it
will respond to the keys.

Option 2: To type in the symbols for each
side of a correct cube. This routine works
exactly the same as the last option except

(continued on next page)

(listing continued from previous page)
53
54
56
58
60
S2
S3
54

Ge
68

4

"E.

30
D2
E4
6

30

93
94
95
96
98

GOS1 IB20000:GOSUB5000,C2=01:3=A:GOSUB2100ONJGOT054,56,54,56,80,58
1:14,="1"+STR4(J)+"142"+STPVJ)+"N3"+STRVD:009J82200:130T080
R$="4"-.-STRS(J-1)+"N5"+9.TP4(J-1)+"N6"+STRI(i-1-1:GOSUB220000T060
A$="12N22N32":GOSIA2200
FORN=990T0995'F=PEEK(.830+94(N-990)):POKEN,P:NEXTN
POP14=1T04,1:2=PEEVX989+N),GOSUB2000IF1=85THEN68
IFJ=7ANDN=ITHENA$="9"+5:TP1(K/9-3),GO3UE2200'60T088
P=J.IFP<5THENP=(I-INT(.I19+9)/2+1
OMFGOSHB74,78,80,78,7072
A$="711181H91".60SUP2200:HEXTN:GOT082

8$=STF$(8/F)+"27"+STR$(2/P)+"42"'GO3UB2200'RETURN
q$="7"+8TPVINT(K/9.1-3)+.4" 6081-1B2200:FETURN
R$,STR$(5-j+,,J12A11118)/2)+"2":00SUB2200
4="7"+4TPVJ-1.,+"41933191":GOSUB2200,PETURN
F=T-'_IN(J-1.52:Ax=.7.+STPS(P)+"N8"+STPS(P>+"41":O0aJE2200PETURN
P=J0NI1305="7"*STRT(P)+"N8"+STPVP,+"43" GOS0D2200 PETUPH
FOP14=1T04.C2=PEEK(990+H-01FIND4));C3=PEEK(989+W:FinqT2100,IF1=8STHEN88
4=4:IFP<5THENP=I-INT(119:P=(P-11) (FPNEI:=11,/

0NPGOT094.9296,98,90.100
Fl="71NSIN91"-GOS1E2200-NEXTWOOT0102
J=INT(K,'9)-1
P=5-JA-(JT2RNII8,-'2:!;$=5T45P+8TP$((JRNII2)+1)+"71"+STRVP)+STRV3-<JAND2))
GOSU52200,13081j82100:00T084
P=5-T+(it2ANDESTP$,:P)+STR$.13-(JAND2))+"72"+STPS(P)+STRV(JAND2)+1)
GO4UE2200:608UB2100:00T084
Al..-="7"+STRI(J+1A1-4113)+"437141"'OOSUE2200:60T088
1=4="7"+STP4,(IPNP3)+"337331",13OSUB2200,60T088

100 R$="7"4-STPS(INT(K19)-3)+"43724172337331",005UE2200,007088
102 C1=PEEK,:.990)-1 =0,C3=0,GOSUE21004.4="7"+STPV1-1)+"148"+STRVJ-1.:,:GOSUB2200
104 AS="42N50162" 005UE2200
105 PESTOPE:FORN=996T01001,PEADI,P=PEEK(I+990) ,80KEN,P NEXTN
108 FOFfl=1704,C1=PEEK(995+10:C2=PEUX996+11-(HAND4'WOOSUB2000'IFI=31THEN112
108 P=J:IFPC5THEMP=(I-INT(P9)#9),12-11
110 ONFGOTC1122,114,116110,124
112 P4="71N81H91"-GOSUB220041EXTH,GOT0130
114 J=(34-2AND8)-,-1
118 J=J-1.1=4"="7"+STF47,:J)+"H:r+STRI(J)+"119+STR$(J1+"839132923281,:329181"
118 GOSUB2200 84="7"+STP4-(4-Y0ND3)+"N8"+STF1(4-JRND3)+"N9"+STP$(4-JAND3)
120 110811E2200 GOSUP2000 GOT0108
122 15="9"+STR5,1+1AND3'+1639132923292329181" GOSUB2200:00T0112
124 147="9"+3TP14.1./9-21"iH113+"1119342924292429311".008U112200:00T0112
130 C1=PEEK(1000' C3=0 F0PH=1T04:4=5,IFFEEK(81S+940+0=61THENP=N
131 PCWE1011+WP C3-'C17,:+PrflEXT
132 C -3=C13-9 011(186070140,1 132,138,134,138,134,138,132., 132,142
34 " 9 "1-1'..TR$ ( HT C:3/'6 ) -1" 611391119363" :GOSUE2200:GOT0142

138 R$="9"+STP$((C3-(FEEVX1013)+PEEK(A014)-2RNII8)/2)S2AND3)+"619113931163"
139 606082200:GOT0142
1443 1:147="61139111936372H82149261911393116372N82N92":00SUE2200

(listing continued on next page)
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(continued from previous page)
that whenever a key is pressed, a whole
side of a cube appears. The top symbol is
then requested as above.
Option 3: To randomise the cube. The
user is asked how many random moves
should be made on the cube. This can be
anything greater than one. Less than one
returns you to the options menu. The
program randomises the cube with the
specified number of random moves, and
returns you to the options menu.
Option 4: To manually move the cube on
the screen, the user can type a number
from one to nine for the piece of the cube.
The cube is numbered on the screen, and
you should move each piece of a complete
cube in turn to see which piece is which.
To turn a piece of the cube 90 degrees,
180 degrees or -90 degrees, type 1, 2 or 3
respectively. For example, 3,2 turns piece
3 through 180 degrees. Each piece of the
cube rotates away from the number on
the outline of the front view of the cube.
When the user wishes to return to the
options, he types 0,1.
Option 5: The program solves the cube for
you. If the top symbol does not exist on
the cube you will be asked to type it in
again. The program will then tell you
which piece to turn on your cube and by
how many degrees. If it is necessary to
turn the whole cube, then it will print a
move like 7,8,9 and 90 degrees. This
means turn 7, 8 and 9 on the cube through
90 degrees.

This also applies if you need to turn two
layers at once. The middle layers of the
cube are never turned on their own as this
is hard to do on a real cube. Every time
the program is ready with the next move it
will print it out on the screen and print a
letter P in the top right-hand corner of the
screen. The letter P tells the user to press
any key on the keyboard, for the program
to rotate the cube on the screen. No keys
should be pressed until P appears. When
the cube is finished it will return to the
options.
Option 6: Ends the program.
Notes on the program.
 It is important that options 1 or 2 are

run before 3, 4 or 5 as otherwise there
will not be a cube set up.

 There was not enough memory to write
a routine to check a legal cube had been
typed for options 1 and 2 so if the cube
is illegal the program will crash.

 The program is very tight on memory
so you must not add any lines as this
will corrupt some of the look -up tables.
This also applies to 16K and 32K
machines.

 The average run time for option 5, if it
is not waiting for the user to press a
key, is 45 seconds.

 The solution of Rubik's cube is based
on David Singmaster's solution.

 Andrew Whitfield can supply this pro-
gram on cassette for 40 -column Pets.
Send £3 and a self-addressed envelope
to him at: 31 Norwood Drive, N. Har-
row HA2 7PS.

(listing continued from previous page)

142 C1=PEEK(996)C2=PEEK(1000),OOSUB2000,A$="9"+STR3(J-1)GOSU82200
144 C1=0:FORN=ITO4IFPEEK(818+N+9)=PEEK(995+N)THENC1=C1+1:C2=N
145 NE`,T
146 100T0158,148,156,146,164
148 J=C2AND:3,A$=17"+3TR$(J)+"N8"+STRS(J)+"N9"+STRI(J),OOSUB2200
150 IFREEK(827)=PEEK(998+J-(JAND2)+2)THEN152
151 A3="32713313423111927332":608UB2200:0010154
152 At="32719233134231117332":6081t92200
154 :$=STRI(4-JAND3),A$="7"+:$+"N8"+Z$+"N9"+25:G1SUB2200,0070164
156 A1="91"'W5UB2200:601.0144
158 C1=PEEK(996):C2=PEEK(1000):00SUB2000
160 4a="9"+8TRE(J+2AND3)+":3.272627312421242124271627232"'GOSUB2200
164 C1=PEEK(1000),FORN=1T04C2=PEEK(996+(NAND3)):C3=PEEK(995+N):00SUB2100
166 IFI(62THENPOKE1009+INT(I/9)+INT((56-I)/30)*4,N,00T0170
168 POKE1012+ABS(I/2-34),N
170 NEXTN
172 P=0.FORN=1704'1FPEEK(1011+N)=NTHENP=P+1 J=N
173 NEXTN
174 ONP+10070184,176,174,174,192
176 ZI=STR$(J-1):F4="7"+ZWN8"+ZWN9"+a:GOSUB2200:I=J+1-(JAND4)
178 IFFEEK(1012+(J+2AND3))=ITHENAr="91319333113191339313",GOSUB2200,GOTO182
180 AW11913193331331913393",00SUB2200
182 21=STR$(5-JAND3):A$="7"+ZWN8"+ZWN9"+Z$,OOSUB2200001.0192
184 IFFEEK(1014)=1THENAW33624331413343314133433141336231":00SUB2200:00T0192
.186 IFFEEK(1013)=ITHENAS="71N81N91":008UB2200
188 A*="6113911193139111931391119363",GOSUB2200
190 IFPEEK(830)=PEEK(997)THENA$="73N83N93":00SUB2200
192 P=PEEK(1000)IFFEEK(868)=PANDPEEK(870)=PANDPEEK(864)=PANDPEEK(862)=PTHEN200
193 FORN=1104:1FPEEK(868)=PEEK(1000)THEN198
194 IFPEEK(835)=PEEK(1000)THENAS="7343714173437141":00SUB2200,60T0198
196 A$="4373417143734171":005;1182200
198 AS="91":00SUB2200:NEXTN
200 AS="42N52N62"'OOSUB2200:
202 RETURN
2000 I0=7450:FOR1=82770879STEP2.25I0=I0+1:IFFEEK(INT(I)),DCITHENNEXT
:002 K=PEEK(I0):IFPEEK(K+800)0C2THENNEXT
2004 I=INT(I)-800,J=INT((I-17)/9):RETURN
2100 I0=7387:FORI=826T0879STEP1.8:I0=I0+2APPEEK(INT<I+.81))0C1THENNEXT
2102 K=PEEK(I0):IFFEEK(K+800)<X20RPEEK(PEEK(I0+1)+800)<>C3THENNEXT
2104 I=INT(I+.81)-800,J=INMI-17)/9)RETURN
2200 P=FRE(0),FORA=ITOLEN(AS)STEP2,IFMID$(ALA,1)=" "THENA=A+1
2210 P=VAL(MIDt(WA,1)):IFMIDS(Fa.,A+1,1)=" "THENA=A+1
2220 PI=VAL(MIMA$F1+1,1),'IFP1=0THEN2238
2222 POKE7486,P,POKE7524,P1,SYS7478
2225 IFMID$(A$,A+2A)="N"THENA=A+1:PRINTP"11."; 00702240
2227 GOSUB501O
2230 GETZS:PRINT"411111111F":IF21,=""THEN22301
2235 PRINT"011M1111 "GETZS,SYS7590,00T02240
2238 IFMIDS(WA+2,1)="N"THENA=A+1
2240 NEXT:P=FPE(0),RETURN
5000 PRINT"M PIECE(S) DEGREE(S)"'RETURN
5010 PRINTP"11 44111111111111111111M111111111".; ,:(P1+IFIND3)-1)*90.; "II " RETURN
6000 PRINT"MN PRESS ANY KEY TO CONTINUE m"

6002 GETZ$ I F21,= " " THEN6002
6004 RETURN
20000 PRINT"
20001 PR I NT "4-:11--01-01I (11-1/111 91011 MI 1111 0111111 .;

20002 PR I NT "II RAI 711i11 I0111111-411-61041171111-" ;
20003 PRI NT ":911111-51111LPIII-All1-4111111-411171113111-101" .;
20004 PR I NT" Tuortstan-nrionimisn-ismin";
20005 PRI NT "I in in in in in in In IMI-1 11.1-01-r
20006 FR I NT"
20007 PRI NT " inurairamitimirai I";
20008 PRINT "Orronneriplepprolipoplimor;
20009 PP.!I "-rm-alroLam-ouraLsorim_mar";
20010 PRI NT " muurun_nr-wiarimpiouor";
20011 PR I " 711-71 71E71 71 71 711 71 71 71 1" ;
20012 PR I HT "II 7177 -713 -71_ -711E --1-71111---r-61111-"
20013 PR I NT "11--5100-_0-41111-glal MI MI MI Mil DP"
20014 PRI NT" II 511 511 mum riormn-musr";
20015 PRI NT" 7111-111177111-7111-111-4111-A51-AllrINI-MI" ;
20016 PR I NT " IrMIL.A1111-n111 VIII»rrrrr117111
20017 PRINT"11111H111111111111111111111103"
20020 SYS7590,P=FRE(0):RETURN
30000 A=A*8-7:FORN=826T0879:POKEN,32:NEXTN:J=0:00SUB20000
30002 PRINT"AMMOPITYPE IN YOUR CUBE",FORN=826T0880STEPA
30004 OETZ$,IFZ$=""THEN30004
30006 P=ASC(1.4):GETZI:IFP=.20ANDN>826THENN=N-A,P=32,60SUB30030:007030004
30007 IFN>879THEN30012
30008 IFP=18THENJ=ABS(J-1):PRINT"38";J,GOT030004
:30010 P=P-INT((P+64)/128)*64+128*J:00SUB30030
30012 NEXTN
30015 .3=0:PRIt4T"IPINOTHE TOP SYMBOL"
30016 OETZ$,IFZ$=""THEN30016
30017 P=ASC(a):OET2$,IFP=18THENJ=ABS(J-1),PRINT"0"00T030016
30018 P=P-INT((P+64)/128)*64+128+J:POKE994,PI=FRE(0):PRINT"ODMOINNOK"
30019 POKE32934,P,RETURN
30030 FORI=NTON+A-1,POKEI,P,NEXTI:5Y57590:I=FRE(0):RETURN
40000 INPUT":701114014 MANY RANDOM MOVES "JI:IFA<ITHENRETURN
40002 GOSUB20000:FORN=ITOA:PRINT"311WA"RANDOM MOVE(S)"
40004 P=INT(RND(1)*9)+1,P1=INT(RND(1)*3)+1,POKE7486,P:POKE7524,P1
40006 SYS7478:SYS7590:NEXTN:IFFEEK(994)=OTHENGOSUB6000:60SUB30015
40008 RETURN
45000 00SUB20000:00SUB5000
45005 INPUT"4111MONSIMINUMINMOVENDIODLIOW;P,P1:IFP=OTHENRETURN
45010 IFP<IORP).90RINT(P)OPORPI<IORPI>30RINT(P1)<>PITHEN45000
45020 ROKE7486,P,P0KE7524,P1:;;YS7478,00SUB5010:SY87590,001045005

READY.
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Accounting
Business Systems

Job
Costing

Purchase
Ledger

Low cost,fully integrated, modular
accounting business systems.

To meet the ever increasing demand for greater
efficiency the microcomputer is now considered
vital in the quest to maximise profitability.

TABS, recognising the need for a
simple, low cost accounting business
system have developed unique, fully
integrated modules for the APPLE II
and PET microcomputers which will
shortly be available on CP/M based
machines.

The modules are also
designed to be flexible so that
whether you run a small
manufacturing company or a
small retail outlet, each one
may be adapted to meet
your individual require-
ments exactly.

TABS two new multi-user
systems now enable up to 16 separate
terminals to be used simultaneously.

With over 5000 modules already installed, TABS is rapidly
becoming the number one choice for accounting business systems.

Remember, TABS accounting business systems, the red and black way to increase your profits.
Available through our national dealer network or from

TABS Ltd, Sopers House, Chantry Way, Andover, Hampshire SP10 1PE.

Nominal
Ledger

Stock
Control

Come to one of our
Free Exhibition Days

(No invitation required)

Edinburgh 29th Sept, 27th Oct
Royal Scot Hotel

031-334-9191
Manchester 30th Sept,28th Oct

Grand Hotel, Portland Suite
061-236-9559

London 1st Oct, 29th Oct
Park Court Hotel, Lancaster

Gate 01-402-4272
Bristol 2nd Oct, 30th Oct

Unicorn Hotel,
Prince Street

0272-28055

Sales
Ledger

41===11

TAI3S

Payroll

Small System: Apple 48K, VDU, Disk with
Controller, Disk without Controller, Sales Ledger
Module, Silentype Printer, TABS Firmware Card.
Price from £2,250.
Capacity: 400 Customers, 400 Suppliers, 1000 Stock
Items.

New Feature
TABS now offer a multi user system
which enables up to 16 separate
terminals to be used simultaneously
giving each operative independent
access to modules stored on a single
hard disk.
A typical 4 user system would cost
around £12,000.

business

dE=C=1110

/ 413S

Medium System: Apple 48K, Cameo Controller,
Ampex 10MB Fixed Disk, Paper Tiger Printer, VDT 1

TABS Business Software. Price from £6,500
Capacity: Over 2000 Customers, over
2000 Suppliers, over 10,000 Stock Items.

VDU's plus
Central Computer

Now available
Video training programmes
for each TABS module.
Details and price on request.

Modules Include: Purchase
Ledger, Sales Ledger, Sales Order
Processing, Invoice Compiler, Fast
Data Entry, Nominal Ledger,
Management Accounts, Job Costing,
Payroll, Bill of Materials, Stock
Control, Word
Processor, Mail
List. 199
Modules from ..

Installation not included.

If you are interested in TABS low cost Accounting Business Systems,
please tick box(es) and return this coupon to us.
User enquiry
O Please send me details about TABS Accounting Systems
O Please send me the TABS User Manual

I enclose £5 (postage and packing included)
Dealer enquiry

Please send me details of your Dealer Plan

NAME

ADDRESS

87
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Hampshire SPIO 1 PE. Telephone: Andover (0264) 58933 I
TABS Ltd, Sopers House. Chantry Way. Andover, BS

Word
Processing
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The Ivory Works, St. Ives, Cornwall TR26 2HF
Telephone (0736) 798157
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4MHz Z80A,641i RAM, twin 200K disks,
dual serial RS -232, CP/M 2.2 for £1299...
... or in plain English, the specification
of the all -British Sig/net microcomputer
is tailored to users' needs; high
reliability, unrivalled flexibility and
unbeatable price stem from its novel
design concept - the simple
interconnection of functional modules.

Sig/net uses the proven Z80A
microprocessor and full 64K byte
memory - ample workspace for the
most sophisticated program. Its 400K
byte disk storage satisfies most needs
and standard interfaces ensure simple
connection of all popular printers and
terminals.

The CP/M disk operating system
supports the most prolific range of off -
the -shelf, proven software for
accounting, stock control and word
processing. The price needs no
translation.

And that's only the basic
specification. Floppy disk capacity can
be greatly increased and hard disks, for
massive

storage and
fast data access, can
be added. Full speed
multi-user operation is also supported.

The Sig/net distributor/dealer
network covers the UK and Eire (and
much of Europe) so purchasers get full
support from initial system specification
and software selection - including
specialised packages - to long term
service needs.

The low cost Sig/net modules are
available to OEMs. Besides
processor/memory, serial and parallel
i/o and power supplies, new additions
are alpha -video, calendar clock and
industrial i/o.

In any language Sig/net is the
system no-one can afford to ignore.

Contact your nearest distributor for
complete details and
the address of your
local Sig/net dealer. SWUM SEIng
N England, N Wales Micropute: contact Peter Casey
0625-612759 SE England Interam: contact John Lagan
01-675 5325/6/7 SW England Malvern Micro Systems:
contact Ray Mansell 06845-68500 Scotland, N Ireland
Video Vector Dynamics: contact Chris Morrow 041-226
3481 Eire ECL Group of Companies: contact Reg Vian
0001-767042

ni

Shelton Instruments Limited
22-26 Copenhagen Street
London Ni OJD

89
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GUESS WHAT
THE MONTHLY COMPETITION FROM GUESTEL

Two items in the above photograph have changed from the last issue.

We know the two apple disc drives have gone, they're being snapped
up at £595 a pair.

Ws the other item that you can win if your entry is the first to be drawn
on December 14th at our Brighton office.

Send your entry to Dept PC at the Brighton office.

Guestel provide Sales, Service and an in depth knowledge of Apple
systems at the most competitive prices.

24 HOUR CALL OUT SERVICE COMPUTER RENTAL SERVICE

EXPANSION THROUGH EFFICIENCY
For mail order and free advice on your systems requirements
contact:

BRIGHTON OFFICE LONDON OFFICE BRISTOL OFFICE AUTHORISED APPLE DEALER
AND LEVEL 1 SERVICE CENTRE

15 Grand Parade Brighton 8-12 New Bridge Street 41/43 Baldwin Street
East Sussex BN2 2QB London EC4V 6AL Bristol 1

Telephone 0273 695264 Telephone 01-583 2255 OICIPPla®
OPEN ALL DAY SATURDAY NEW OFFICE

All prices ex VAT and P&P All items subject to availability

 Circle No. 154



Languages

Closed procedures
COMAL-80 is a language, related to both
Basic and Pascal, which contains both a
series of facilities to help produce struc-
tured, easy -to -understand programs, and
a syntax check which works during pro-
gramming to give instant error messages
and to recommend ways to a correct pro-
gram.

In the June issue of Practical Comput-
ing, Roy Atherton presented a good des-
cription of Comal-80, spotlighting six
essential elements of structure. I want to
draw more attention to the sixth element,
closed procedures.

Closed procedures allow the decompo-
sition of a program into smaller self-con-
tained programs, and it has been said that

by Mogens Christiansen

decomposition is the cornerstone of
structured programming.

One of the greatest advantages of
Comal-80 in comparison with Basic is the
presence of genuine procedures with
formal parameters as fotind in most other
high-level languages - such as Algol and
Pascal. The reserved word Ref indicates
that the formal parameter immediately
following it is a call -by -reference para-
meter. All other formal parameters are
call -by -value parameters.

Of course any formal parameter used
for returning a value from the procedure
must be specified as Ref. Moreover the
syntax of Cbmal-80 requires all formal
parameters of type array to be specified as
Ref. This is in order to avoid excessive
data copying when the procedure is
called.

A procedure may be specified as
Closed. This feature greatly facilitates the
choice of variables in large programs with
many procedures and helps avoid disturb-
ing side -effects due to unintentional use
of the same variable inside and outside a
procedure.

Localised variables
When a procedure is specified as

Closed, all variables inside the procedure
are strictly local to the procedure -
except, of course, Ref -specified formal
parameters - even though the same vari-
able may appear outside the procedure.
In the latter case, the variable inside the
procedure and the one outside will be
treated as two completely separate vari-
ables.

In some cases, however, it is convenient
to have access from inside to a few vari-
ables outside the procedure, without hav-
ing to include them as parameters each
time the procedure is called. In other
words, it is often convenient to have cer-
tain global variables in a procedure other -

in Corral -80
The availability of closed procedures is a distinctive
feature of Comal-80. Mogens Christiansen explains their
characteristics and uses.

wise closed. If a procedure is not specified
as Closed, all variables inside it are global.
Such variables may be specified as Global
in a closed procedure.

Except for Ref -specified formal para-
meters and Global -specified variables, a
closed procedure cannot in any way affect
a variable outside the procedure. This
feature has another great advantage: if
you do not use the Global specification in
a closed procedure you may use the same
procedure in many different main pro-
grams without ever worrying about what
variables are used in the main program.

Black box procedures
When you have made sure that the

procedure works correctly, you can use it
as a kind of "black box" in any main
program. You only need to know what
arguments it takes and what values it
returns to the main program, whereas the
detailed internal calculations are com-
pletely irrelevant from the point of view
of the main program.

You can build up - or have someone
else supply -a library of closed proced-
ures which can be used in any main
program, because there will never be any
conflict between variables in the closed
procedure and variables in the main pro-
gram. In this way you can have your own
extended version of Comal-80, so to
speak.

The program Polynom illustrates the
use of closed procedures. All procedures
in Polynom take real polynomials as argu-
ments, and most of them return polyno-
mials to the main program. A polynomial
is stored in an array - say, A - in the
following way.

The degree of the polynomial is stored
in A(-1) and the coefficients are stored in
A(0) through A(A(-1)) with the coeffi-
cient of the term of degree I in A(I) for I
= 0, 1, ...., A(-1). This utilises another
feature of Corral -80: the range of indices
in an array may be from any integer to any
greater integer. DIM A(L:H) means that
lowest and highest index are L and H,
respectively. By default DIM A(H),
where H is a positive integer, is taken to
mean DIM A(1:H). Thus it is possible to
stick to old habits from Basic, if you are
prepared to renounce the greater flexibi-
lity of Comal-80.

The listing of the program together
with the following short explanations
should make it possible to see how the
procedures work.

PRT(REF A0) CLOSED -- prints the degree
and the coefficients of a polynomial stored in
array A from the highest -degree term to the
constant, degree 0, term.

EVALUATE(X, REF V, REF A0) CLOSED -
evaluates the value of a polynomial stored in
array A at the point X. The value is returned
in the formal parameter V.

ASGN(REF BO, REF AO) CLOSED - assigns
polynomial B to polynomial A, that is it copies
array B from B(-1) through B(B(-1)) into array
A from A(-1) through A(B(-1)). Variables of
which the last character is # are integer
variables. They are more economic than real
variables, both in storage and computer
time.

CHS(REF AO) CLOSED - changes A(I) to
-A(I) for I = 0, 1  A(-1).

ADD(REF AO, REF BO, REF RO) CLOSED -
adds the two polynomials stored in A and B
and returns the sum in array R. Missing
terms in the polynomial of lowest degree are
set to 0 before the addition.

SUB(REF A0, REF BO, REF RO) CLOSED -
analogue to ADD but subtracts the
polynomial in B from the one in A. The
polynomial in B is unaffected which it would
not be by the execution of first CHS(B) and
then ADD(A, B, R).

MUL(REF AO, REF BO, REF RO) CLOSED -
multiplies the polynomials in A and B and
returns the product in R.

DERIVE(REF AO, REF RO) CLOSED - cal-
culates the derivative of the polynomial
stored in A and returns the result in R.

DRVFRAC(REF NUMERA(), REF DENOM())
CLOSED - calculates the derivative of a
fraction of which the numerator and the
denominator are polynomials stored in
arrays NUMERA and DENOM respectively.
The result is a polymial fraction, of course. Its
numerator and denominator are returned in
the same arrays NUMERA and DENOM.
Thus CHS and DRVFRAC are the only pro-
cedures in this program which destroy the
arrays supplied to them as arguments. Of
course, if DRVFRAC had been given four
formal parameters it needed not destroy its
arguments.

The procedure DRVFRAC illustrates
several features of Comal-80.

First, any procedure may call any pro-
cedure defined anywhere in the main pro-
gram. It may even call itself; Comal-80
supports recursive procedures. The latter
facility is not used in program Polynom.

Second, note that the arrays R1, R2
and R3 are local to DRVFRAC since the
storage for them is allocated inside the

(continued on next page)
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Languages
(continued from previous page)
closed procedure DRVFRAC. R1, R2
and R3 are used for intermediate results
only, and the data they store may be
discarded on return from the procedure
to the main program. When a Dim -state-
ment appears inside a closed procedure,
storage is allocated dynamically every
time the procedure is called and is again
de -allocated upon return from the proce-
dure. Thus, no matter the number of

times the procedure is called, there will be
no error message Out Of Storage or the
like, if no such error message occurs on
the first call.

By using local arrays for intermediate
results, you can economise on storage if
several different procedures need large
arrays for storing intermediate results.
Think of procedures for multiplication
and other operations on matrices, for
instance.

As an example, the main program in
this case has been constructed to calculate
the derivative of

3X' - 2X + 4X3 + 6X2 - 3X + 1
-4X4 - 6X3 7X2 - 3X + 5

and the value of the derivative at X = 2.
The programs shown have been exe-

cuted on a Comet microcomputer mar-
keted by ICL in Denmark, running the
Metanic Comal-80.

Calculation of the derivative of fraCtional function using Polynom.
0010 // POLYNOM 81.07.20
0020 DIM A(-1:50), B(-1:50)
0030 BIM PRT$ OF 3
0040 INPUT "OUTPUT TO: ": PRT$
0050 SELtCT OUTPUT PRT$
0060 DATA 5
0070 BATA 3. -2, 4, 6, -3. 1

0080 DATA 4
0090 DATA -4. -6, 7. -3, 5
0100 READ A(-1)
0110 FOR I:=AC-1) DOWNTO 0 DO
0120 READ A(I)
0130 NEXT I
0140 READ B(-1)

8030 ENDPROC EVALUATE
8032 //
8034 PROC ASON(REF BO, REF A()) CLOSED
8036 MAT A:=0
8038 DOR*:=TRUNC(B(-1))
8040 FOR I*:= -1 TO DGR* DO
8042 A(141):=B(Iit)
8044 NEXT I*
8046 ENDPROC ASSN
8048 //
8050 PROC CHS(REF A()) CLOSED
8052 FOR I:=0 TO A(-1) DO
8054 A(I):=-A(I)
8056 NEXT I

0150 FOR 1:=8(-1) DOWNTO 0 DO
0160 READ B(I)
0170 NEXT I

0180 EXEC DRVFRAC(A,B)
0190 EXEC PRT(A)
0200 EXEC PRT(B)
0210 V1:=0: V2:=0
0220 X:=2
0230 EXEC EVALUATE(X,V1,A)
0240 EXEC EVALUATE(X,V2,B)
0250 PRINT

8058 ENDPROC CHS
8060 //
8062 PROC ADD(REF AO, REF BO, REF R()) CLOSED
8064 MAT R:=0
8066 IF A(-1))8(-1) THEN
8068 DGR:=A(-1)
8070 FOR I:=B(B(-1)+1) TO DGR DO
8072 B(I):=0
8074 NEXT I

8076 ELSE
8078 DOR:=8(-1)

//

0260 PRINT "X = ".X.": DERIVATIVE OF FRACTION = ".V1/V2 8080 FOR I:=A(A(-1)+1) TO DGR DO
8000 //
8002 PROC PRTCREF AO) CLOSED
8003 PRINT

// 8082 A(I):=0
8084 NEXT I

8086 ENDIF
8004 PRINT "DEGREE = ".A(-1) 8088 R(-1):=DOR
8006 FOR I:=A(-1) DOWNTO 0 DO
8008 PRINT A(I);" ":
8010 NEXT I

8090 FOR I:=0 TO DGR DO
8092 R(I):=A(I)+8(I)
8094 NEXT I

8012 PRINT
8016 ENDPROC PRT

8096 ENDPROC ADD
6098 //

8018 // // 8100 PROC SUB(REF AC). REF BO, REF RO) CLOSED
8020 PROC EVALUATE(X, REF A()) CLOSED 8102 MAT R:=0
8022 V:=RCAC-1)) 8104 IF A(-1))13(-1) THEN
8024 FOR I:=A(-1)-1 DOWNTO 0 DO 8106 DGR:=A(-1)
8026 V:=X.V+A(I) 8108 FOR 1:=8(-1)+1 TO DOR DO
8028 NEXT I 8110 B(I):=0
8030 ENDPROC EVALUATE 8112 NEXT I

8032 //
8034 PROC ASGN(REF BC), REF AC)) CLOSED

// 8114 ELSE
8116 DOR:=8(-1)

8036 MAT A:=0 8118 FOR I:=A(-1)+1 TO DGR DO
8038 DOR*:=TRUNC(B(-1)) 8120 A(I):=0
8040 FOR I*:= -1 TO DGR* DO 8122 NEXT I
8042 A(111):=B(I*) 8124 ENDIF
8044 NEXT I* 8126 R(-1):=DOR
8048 ENDPROC RSGN 8128 FOR I:=0 TO DGR DO
8048 // // 8130 R(I):=A(I)-B(I)
8050 PROC CHS(REF AO) CLOSED 8132 NEXT I

8052 FOR 11=0 TO A(-1) DO 8134 ENDPROC SUB
8054 A(I):=-A(I) 8136 //
8056 NEXT I 8138 PROC MUL(REF A(), REF BO, REF RO) CLOSED
8058 ENDPROC CHS 8140 MAT R:=0
8060 // // 8142 Ait:=TRUNC(A(-1)); B*:=TRUNC(B(-1)); R( -1):=A( -1)+B(-
8062 PROC ADD(REF AC). REF BC), REF RC)) CLOSED 8144 FOR Itt:=0 TO A* DO
8064 MAT R:=0 8146 FOR J*:=0 TO 8* DO
8066 IF el( -1))6(-1) THEN 8148 i(*:=1*+J*; R(K41):+A(Iti)*B(J*)
8068 DGR:=AC-1) 8150 NEXT 2*
8070 FOR I:=1:1(13(-1)+1) TO DOR DO 8152 NEXT I*
8072 B(I):=0 6154 ENDPROC MUL
8074 NEXT I 8156 //
8076 ELSE 8158 PROC DERIVE(REF AC), REF RO) CLOSED
8078 DOR:=8(-1) 8160 FOR I:=1 TO A(-1) DO
8080 FOR I:=A(A(-1)+1) TO DGR DO 8162 R(1-1):=I.A(I)
8082 A(I):=0 8164 NEXT. I
8084 NEXT I 8166 -R(-1):=A(-1)-1
8086 ENDIF 8168 ENDPROC DERIVE
8088 R(-1):=DGR 8170 // I/
8090 FOR I:=O TO DOR DO 8172 PROC DRVFRAC(REF NUMERAO, REF DENOMO) CLOSED
8092 R(I)(=A(I)+B(I) 8174 DGR:=NUMERA(-1)
8094 NEXT I 8176 IF 2.DENOM(-1)>DOR THEN DOR:=2*DENOM(-1)
8096 ENDPROC ADD 8178 DIM R1(-1:DOR), R2(-1:DGR), R3C-i:DGR)
8098 // // 8180 EXEC DERIVE(NUMERA,R1)
8100 PROC SUB(REF AO, REF BO, REF RC)) CLOSED 8182 EXEC MUL(R1,DENOM,R2)
8102 MAT R:=0 8184 EXEC DERIVE(DENOM,R1)
8104 IF A(-1))8(-1) THEN 8186 EXEC MULCNUMERA,R1,R3)
8106 DGR:=A(-1) 8188 EXEC SUB(R2.R3,NUMERA)
8108 FOR I:=8(-1)+1 TO DGR DO 8190 EXEC MUL(DENOM,DENOM,R2)
8110 B(I):=0 8192 EXEC ASON(DENOM,R2)
8112 NEXT I 8194 ENDPROC DRVFRAC
8114 ELSE
8116 DGR:=B(-1)
8118 FOR I:=A(-1)+1 TO DGR DO DEGREE = 8
8120 A(I):=0 -12 -36 91 -1E 121 -84 El 4E -12
8122 NEXT I
8124 ENDIF DEGREE = 4
8024 FOR I:=A(-1)-1 DOWNTO 0 DO -4 -6 7 -3 5

8026 V:=X*11+A(1)
8028 NEXT I X = 2: DERIVATIVE OF FRACTION = 8.235294

111
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THE DECISION IS YOURS!
NEW! THE DECISION 1 -A UNIX COMPATIBLE SYSTEM

FROM MORROW DESIGNS
VERSATILE AND COST EFFECTIVE - The DECISION 1 was
designed to be the most versatile and cost effective multi-user,
multi -tasking microcomputer available today. The DECISION 1
is ideal for both smaller business and data/word processing
applications. The DECISION l's versatility provides the systems
developer with a single hardware package that can accommodate
the widest variety of needs. From single -user, dedicated
applications to multi-user, multi -application environments. Plus
modular expandability which provides maximum upward
compatability.
MULTI-USER, MULTI -TASKING - DECISION 1 memory
management hardware includes a memory map similar to the
IBM 360, and IBM 370. It supports up to 16 tasks or 15 users
and a supervisor without swapping. Each task or user enjoys
complete memory protection and dynamic memory allocation.
One task may be delegated as a supervisor to privileged system
functions forbidden to ordinary tasks or users. Such functions
(I/O calls, unauthorised memory access etc.), will trap to the
supervisor. If supervisory functions are not required the system
can be configured for turnkey multi-user operation.
MULTI -PURPOSE IEEE696/S-100 - DECISION 1 utilises the
Morrow Designs IEEE Standard S-100 Wunderbuss. That means
you can configure it to your specific applications. Add a floating
point processor add memory (to a full megabyte), add I/O, add
controllers .... add boards from dozens of manufacturers.

MOM
mammorp.en

MINICOMPUTER PERFORMANCE IN A MULTI-USER MICRO
AN UNMATCHED SOFTWARE BASE - DECISION 1 runs under the M/OS operating system. M/OS is compatible with UNIX and
UNIX programs will compile directly. Morrow CP/M has been configured to run under M/OS and communicate with both CP/M and
UNIX standard media for maximum portability. Languages include BASIC, COBOL, FORTRAN, RATFOR, Pascal and C. That means
DECISION 1 offers you a software base unmatched in the price/performance arena.
THE SYSTEM - Every DECISION 1 central processing unit contains exactly the same system hardware. This design gives the systems
integrator total flexibility in upward expandability. This basic unit consists of: Z80A, 14 I/O Slots, 3 Serial Ports, 2 Parallel Ports,
Hardware and Software Supervisor, Memory Map, Real Time Clock, Programmable Interrupt Controller, CP/M V2.2 Operating System
and Microsoft BASIC, plus documentation, cables etc, LIST PRICE: £1095

HARDWARE - SOFTWARE -
Morrow 64K RAM Card (Static, bank switching) £625 µNIX (UNIX COMPATABLE) £445/£25
Mult I/O Card (3 ser, 2 par, RTC, prog. interrupt cntrl) £225 WordStar - Wordprocessing Package £205/£25
Switchboard (2 serial 4 parallel) £165 Spellstar - Dictionary Utility for WordStar £125/£25
Dual 48tpi 53/4" Drives 1800K) system inc. DMA controller £1245 MailMerge - Mailing list for Wordstar £60/£15
Dual 96tpi 5%" Drives (1600K) system inc. DMA controller £1695 DataStar - Database Management System £160/£25
Dual single sided 8" Drives 11000K) system inc. DMA controller. . .£1295 SuperSort - CP/M File Sort Utility £110/£20
Dual double sided 8" Drives 12000K) system inc. DMA controller . . £1745 MMike's BaZic (Z80 BASIC for North Star DOS or CP/M) £95/£25
5%" Hard Disk (5Mb) system inc. DMA Controller £1895 COMSTAR North Star BASIC Compiler E245/£20
8" Hard Disk (10Mb) system inc. DMA Controller £2245 CP/M V2.X for North Star Horizon £95/£18
14" Hard Disk (26Mb) system inc. DMA Controller £2895 STAR LINK 1 Morrow Hard Disk/North Star Floppy CP/M £125/£5
Tape Cartridge Backup Unit (12.5Mb) £1875 STAR LINK 2 Multi -User Version of STAR LINK 1 £275/£10
DMB6400 64K Dynamic Memory Card (Banksvvitching) £495 Microsoft MBASIC-80 Interpreter £155/£18
DM6400 64K Dynamic Memory Card (Non-Bankswitching) £375 Microsoft MBASIC-80 Compiler £195/£18
TeleVideo TVI-910 VDU £460 Microsoft FORTRAN -80 Compiler £205 /£ 18
TeleVideo TVI-920 VDU (Customised for WORDSTAR) £695 Microsoft MACRO -80 Macro Assembler £85/£15
TeleVideo TVI-950 VDU Detachable keyboard, many features £750 CIS COBOL Standard Package £395/£30
Epson MX8OF/T Printer Friction + Tractors + Graphics £395 APPLICATION SOFTWARE -
Anadex DP9500L Printer Full width 115"), 150cps £795 APPLICATION SOFTWARE -
TEC Starwriter Daisy Wheel Printer £995 Bell Business Systems Integrated Accounts Package £1750/£25
NEC Spinwriter RO, Letter Quality £1695 Horizon Computers Ltd Integrated Accounts Package £1500/£25

OEM/TRADE/DEALER ENQUIRIES WELCOME

Prices and specifications subject to change without prior notice.

Software: first price includes s/w and doc, followed by price of doc.
only. 100% credit against doc. if s/w purchased later.

IBM 360 and 370 are trademarks of IBM corp. Wunderbuss is a
registered trademark of Morrow Designs. Decision 1 and M/OS are
trademarks of Morrow Designs. UNIX is a trademark of Bell
Laboratories Inc. CP/M is a trademark of Digital Research Corp.

PLEASE WRITE OR PHONE FOR FURTHER DETAILS

Available from:

INTERAM COMPUTER SYSTEMS LTD
46 Balham High Rd
London SVV12 9AQ
Tel: 01-675 5325/6/7 Telex: 925859 93
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The Consummate
Compact Computer.

You'll love the Black Box 3/30. It's every-
thing you've ever wanted in a desktop compu-
ter. Including a very attractive price tag.

Take a look inside its modest en-
closure. And you'll find an ad-
vanced 5-Mbyte micro -
Winchester for fast -
access, high -capacity
storage. Plus a dual -
sided, double -den-
sity floppy for backup.

The Black Box 3/30
gives you the ultimate in
memory management and I/O flex-
ibility. You can expand from 64k right up
to 1/2-Mbyte of addressable RAM. And
there are 16 programmable I/O ports along
with an IEEE 488 bus that support VDUs,
printers, other peripherals-and datacomm.

When it comes to software support, there's
simply none better. Our single -user, multi-

user and network operating systems
let you configure the Black Box

3/30 to meet the widest range
of tasks. For applications
and development, you
have a choice of BASIC,
PL/1, PASCAL, FOR-
TRAN, and COBOL
languages.
The Black Box 3/30.

Field -proven microcomputer
technology perfectly packaged. And

backed by powerful software. For com-
plete details on the Black Box 3/30, call or
write the RAIR dealer nearest you. Be sure to
ask about the RAIR Rental Plan with
purchase option.

UK Black Box Dealers
T & V Johnson (Microcomputers) Ltd Steve Johnson, Johnson House, 75-79 Park Street, Camberley, Surrey Tel: 0276 20446 also

Howard Johnson, 48 Gloucester Road, BristolTel: 0272 422061 and Ian Kitching,148 Cowley Road, Oxford Tel: 0865 721461
Holdene Ltd-Manuel Comarcho, Microcomputer Systems, Manchester Unity House,11-12 Rampart Street, Leeds LS6 2NU Tel: 0532 459459

Arden Data ProcessingJohn Wright, 44-46 Bridge Street, Peterborough PE11DH Tel: 0733 49577 and
David Hollis, Municipal Buildings, Charles Street, LeicesterTel: 0533 22255

Healey Office Equipment Ltd Alby Healey, Unit 7 Westfield Industrial Estate, Portsmouth Road, Horndean,Hants Tel: 0705 597555
GMS Computing Ltd Ken Jones, Smithfield House, Blonk Street, Sheffield S1 5BU Tel: 0742 730191

Rockmain Ltd Vincent Spain, Anzeec House, 6 Stour Street, CanterburyCT1 2NR Tel: 0227 61218 and
Dan Reid, 21 Bloomsbury Way, LondonWC1A 2TH Tel: 01-404 5958

Lion Microcomputers Ltd Andrew Margolis, 227 Tottenham Court Road, LondonW1 P OHX Tel: 01-6371601
NSC Computer Shop LtdAdam Wiseberg, 29 Hanging Ditch, ManchesterME4 3ES Tel: 061 832 2269

Digitus LimitedSuren Patel, 9 Macklin Street, London WC2 Tel: 01-405 6761
Omega Electric Ltd Flaxley Mill, Flaxley Road, MitcheldeneGloucestershire Tel: 0452 76532

Bell Business Services8th Floor, Unicentre, Preston,Lancashire Tel: 0772 600813
Rair Limited, 6-9 Upper St. Martin's Lane, London WC2H 9EQ Tel: 01-836 6921

RAIR
 Circle No. 156
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Apple Turnover.
New Accounting Programs for Apple.
Of very advanced design.
From Computer Arts.

Investigate Apple.
Examine other accounting systems.
Then ask to see a Turnover.

Sales Ledger
Purchases Ledger
General Ledger

Designed for small and medium size businesses. And for staff who will
be using a computer for the first time in their life. We've put a lot of thought
into making everything straightforward. With no loss of accountancy standards.

Treat your staff to an Apple Turnover.
And yourself to the benefits of computer accounting.
You all deserve it.

Computer Arts Limited. 11, London Street, Reading, Berkshire. RG1 4PN
Telephone: Reading (0734) 54451.

Computer Arts provides a full backup service including consultancy, training and permanently manned

Customer Service Desk. The Turnover system is available through any Apple dealer. Contact us directly
if you have any difficulty getting a demonstration. Price of £444 per ledger includes a full kit containing
all the disks needed, disk storage cases, printer stationery, report binders and printed identification labels_

Comprehensive instruction book and practice disk minimize need for any special training. No special
equipment or extras of any kind needed beyond a standard Apple computer system.

Apple and the Apple symbol are the registered trademarks of Apple Computer Inc, Cupertino, CA, USA. 95
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Displaying the goods
Customers and manufacturers
both have a stake in making
every systems demonstration a
success. Raymond Franks
passes on the benefit of his
experiences with salesmen and
buyers.

A DEMONSTRATION of a business micro-
computer system represents an invest-
ment in time for both the supplier of the
system and its prospective user, and it is
important for neither to waste the oppor-
tunity afforded.

The supplier can safely assume that the
people attending have something more
than a passing interest in acquiring the
product, while those attending are able to
form a first-hand impression as to the
quality and suitability of the system. Both
parties, therefore, have a keen interest in
maximising the effectiveness of the
session.

That is the theory. The practice,
however, often differs radically. Demon-
strations of systems frequently consist of a
shambles of broken-down machines and
overwritten discs on the one hand, and a
variety of tangential questions and irrele-
vant concerns on the other.

As a consultant specialising in the
small -computer field, I spend a lot of time
at demonstrations of various business
hardware and software products. This is
essential for me to advise my clients with
any degree of credibility, particularly as I
have learned from bitter experience that
one cannot always rely upon advertising
claims.

I assume that the various approaches
adopted by companies to systems
demonstrations reflect, to a large extent,
the manner in which they run other
aspects of their operations. In that case it
is surprising that some have stayed in
business. The attitude of some potential
users who attend demonstrations is also
amazing. Many seem to throw common
sense, never mind business acumen, out
of the window - is this also the fate of an
unsatisfactory system. once purchased?
Of course, the perfect demonstration is
subjective, and what is appreciated will
differ between people possessing varying
levels of knowledge and areas of interest.
A number of general points can be made
about demonstrations, however, and I
have compiled some golden rules for both
demonstrators and potential users.

As a consultant, I am always grateful to
suppliers for demonstrating their pro-
ducts, particularly as I do not always
represent a direct sale. I don't profess to
be an expert in sales techniques. My com-
ments are made from the user's viewpoint
and relate to areas where demonstrations

have been rendered useless, both as sales
aids and as information gathering exer-
cises.

Demonstrations of computer systems
generally take place in one of three env-
ironments: trade exhibitions and fairs;
reference sites; at the supplier's premises.

Establish interest
Demonstrations at exhibitions must be

fairly superficial, and serve to establish or
confirm an interest rather than to, give a
detailed review of the system to the
potential user. Just try concentrating on
the finer points of control account main-
tenance in a computerised ledger system
with six people craning over your neck,
five other people talking to the demon-
strator, four spotlights beaming in your
eyes, three hours since you last had any
food or drink, two more systems to look at
that afternoon and only one thought in
your head - to go home and rest your
feet.

Demonstrations at reference sites serve
a very useful purpose, particularly if the
reference company's activities are very
much akin to your own. Remember,
however, that suppliers are unlikely to
recommend "bad" or "difficult" users as
reference sites. Anyway, no-one is likely
to own up too readily to having "bought a
pup".

The demonstration at the supplier's

premises tends, therefore, to be the most
important for both parties.

From the supplier's viewpoint, the
demonstration offers an excellent oppor-
tunity to consolidate a sale and, because a
demonstration has been asked for, it can
usually be assumed that the system in
question has reached some kind of short-
list status in the potential user's mind. The
likelihood of that sale being confirmed,
however, can be reduced considerably by
the way in which the demonstration is
performed, rather than failings of the
system itself.

Here are some important points for
suppliers to bear in mind when arranging
their demonstrations.

Have the machine and demonstration
data ready, and the appropriate software
loaded, or ready to load. It will save time
and improve your credibility if you know
in advance that "the system is playing up a
bit today".

Beware also of the faulty machine, as
inexperienced users will not be too con-
cerned about distinguishing between hard
and soft errors. It helps considerably if a
printer is connected for the demonstra-
tion so that the user can see the produc-
tion of reports and take these away as
useful reminders of the system.

Make sure you have suitable demon-
stration data and a plan of how the
demonstration should proceed. While it is
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Marketing
easy to ask the user "What would you like
to do next?", and there is little point in
adhering rigidly to a routine, users often
prefer to be shown in a logical fashion
what the system can do rather than poke
about at random. A system is much easier
to assimilate if demonstration data is
plausible; for example, all principal trans-
action types should be represented. You
should tell inexperienced users that
demonstration data volumes are lower
than they would be in practice, and that
this may well affect the processing and
response times in a live environment,
although the program logic is still the
same.

Loss of confidence
You must have at least a reasonable

degree of knowledge, both about how the
system works in computing terms - and
the application. This may sound trite, but
if the demonstrator lacks this knowledge,
it is frustrating for the potential customer
and can cause a loss of confidence on his
part. Even worse is the death knell of all
responses: "Oh, you'll have to ask so-
and-so about that, and he/she is on holi-
day/sick/on a course/otherwise unavail-
able, and won't be back until next week/
month/year". This does not bode well for
on -going support and maintenance.

Be realistic about the constraints of the
system in certain circumstances and be
willing to admit, if appropriate, that there
may be areas where your system would be
unsuitable through lack of facilities, stor-
age capacity or whatever. With some of
the bodges suppliers try to pass off, it is
not surprising that users are sometimes
completely disenchanted with the system
they have acquired.

For example, when demonstrating
sales and purchase ledger systems, it is
slightly dubious to produce listings of
customer and supplier accounts in alpha-
betical order when the accounts are
allocated numerical code numbers
sequentially on input. Unless the user is
sure that his next three customers are
going to be called, say, Xerxes, Yosanov
and Zachariah (in that order), the alpha-
betical sequence will soon be disrupted in
real life.

As a demonstrator you should not
avoid questions. Always follow up ques-
tions not answered at the demonstration,
and send any literature/printouts which
you promise to the prospective customer.
I could probably paper the Great Wall of
China with reports and brochures which
"we'll run off and pop in the post to you".

Don't treat the users as imbeciles.
While they may not be experts in com-
puterised systems, they are capable of
thought. An example of patronising
behaviour towards the user is the ubiqui-
tous demonstrator who, holding a floppy
disc in both hands rather limply, as
though it were a slightly dubious piece of
fish, proceeds to wave it up and down
whilst patronisingly crooning "this is a

,4NE, 774/S 57R /S' FOR Vie SMALL

e3US/NESSMAN

floppy disc . . . as you can see it is like a
disc . . . and it is floppy".

Conversely, don't overdo the computer
jargon. Many is the glazed look which I
have seen come into people's eyes while a
string - literally? - of bits, bytes and
bootstraps emerge from the demonstra-
tor's mouth. A "cold -boot routine in the
EPROM" should earn him/her a warm
boot in the pants.

Do not waste time during the demon-
stration and try to ensure that you are not
continually interrupted - no good will
come of it, and any continuity in the
session will be ruined. If you are that
important, have someone else do the
demonstrating while you get on with run-
ning the business.

From the user's viewpoint, the
demonstration is likely to be of
fundamental importance in determining
which system to acquire and he/she
should be properly prepared to extract
he maximum amount of information and

firm conclusions from the time spent.
Advertising literature, product profiles
and sample printouts cannot compare
with seeing a system in operation, albeit
only in a demonstration environment,
and forming an impression of its viability
for a particuIar task.

Keeping the following points in mind
should help the user when approaching
the demonstration.

Ask the questions which are of
fundamental importance to you. So many
discussions at demonstrations concern
peripheral matters - pun only slightly
intended - such as whether the reports
would be better in upper or lower case or
whether a particular input field would be
better if entitled differently. To be really
useful the real discussion should centre
around such points as "How will the
system cope with the number of accounts
on my sales ledger?" and "How can my
particular invoice requirements be
catered for?" and "How can control over
the system be established specifically in
my organisation?" The demonstration is
by far the best opportunity to have such
questions answered and, preferably, to
see these answers demonstrated. If you
don't know which questions are fun-
damental to your requirements, you
should seek help before attending
demonstrations. You will save yourself a
lot of time and trouble.

Ask to "have a go" at performing
various functions on the system - for
example, setting up an account or enter-
ing a batch of transactions. In this way you
assess the feel of the system and see how

(continued on next page)
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(continued from previous page)

easy, or otherwise, it will be to use.
You will also, perhaps unintentionally,

discover how the system reacts to various
error conditions - such as invalid codes,
and incorrectly formatted fields - and be
able to judge how robust the system is
likely to prove in practice where, initially,
a variety of input errors will be likely. Be
particularly wary of systems which con-
stantly require re -booting - turning the
system off and on again - in such circum-
stances.

The user should be tolerant of minor
breakdowns and mishaps occurring dur-
ing the demonstration. Demonstration
machines, which may also be used for in-
house development work, and diskettes
take an above -average bashing and the
software may be a pre-release version.
The demonstrator should make this clear
at the outset, however. It is unreasonable
to expect that nothing will ever go wrong
but there must be a limit to the credibility
of the time-honoured phrase: "This won't
happen in the system that you'll be get-
ting". Try to be discerning about the types
of error which occur, and be particularly
concerned with those that appear to be
inherent in the software - those are the
ones that you may have to get used to
living with.

You must find out all the costs involved
in acquiring a system from the supplier,
including the price of operating and other

special software, interface cables and
ports, any special firmware cards,
delivery, training if offered, installation
and maintenance. The seemingly cheap
option can often prove to be the most
expensive by the time an operational
system is configured. It may still be the
best system, but you should know all the
facts before making your choice.

Emphasis on software
Do not expect to see every facility in a

system demonstrated in depth - there
will rarely be sufficient time unless you go
through at breakneck speed. Concentrate
on the facilities which you consider to be
crucial, and ensure that you understand
how the system deals with these.

You should not place undue emphasis
on the demonstration hardware, unless it
is the precise equipment which you are to
acquire. Remember that printers and
visual display units - VDUs - can
usually be attached to suit your particular
requirements, and that the system may
also operate with a different disc configu-
ration. In most cases the software should
be considered of overriding importance.
There are far too many demonstrations
where the principal point of debate has
been the colour of the display characters
on the VDU. While this is an important
consideration for potential users, there is
little point in berating the demonstrator
about the colour, or the make of the VDU

screen being used, when there is a choice
available.

Do not attach undue importance to
plush surroundings. Some of the best
microcomputer suppliers are pushed for
space, often because they are successful,
and the demonstration, therefore, may
take place near or even within their work-
shop or development area. While I am not
advocating that farmyard conditions
should be taken as a good sign, the "in-
formal" demonstration surrounding can
often provide the potential user with a
good insight into how the supplier oper-
ates and the way in which user telephone
enquiries are handled. This may - or
may not - give the user some additional
assurance as to the level of support and
understanding that he can expect after
acquiring a system.

If this article has made you feel that
your grandmother is sucking eggs better
than ever, good for you - I hope she
keeps very well on them. If, however, you
detected a slight twinge of conscience/
guilt/rage then just think on a little as to
whether you are getting the most from
demonstrations. "Why did we lose Mr
Smith as a customer? He seemed so keen
when he arrived for the demonstration",
and "How on earth did we end up with
this system? At least our ledgers used to
balance", may become questions of the
past. Anyway, I must stop, I'm just off to a
demonstration.

S T Commercial Systems Ltd

Brain Specialists
Simplify all your accounting
Sales, Purchases, Invoicing,
Payrole, Stock control
VAT Reports
Even Trial ballances and
P & L Accounts
SuperBrain can work as a word processor
Provide All Tektronix type and graphics
and even emulate a Tektronix terminal.
 Communications to most mainframes and MINIS
 Runs IBM -BISYNC- protocol emulating 3270s or 2780s.
 Programming languages include PASCAL FORTRAN BASIC COBOL!
 Disk capacities from 360K to 10M bytes  Prices from £1695 plus VAT

 Full range of C.P.M. software and peripherals
 NEC spinwriters. EPSON printer MICROPRO software
 DEALERS BEST DISCOUNTS

26 New Broadway, Ealing, London W5

 We also sell CROMEMCO and North Star Hardware. Telephone: 01-840 1926
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Make the most of your
Sinclair ZX Computer...

Sinclair ZX
software
on cassette.
23.-5 per cassette.
The unprecedented popularity of
the ZX Series of Sinclair Personal
Computers has generated a large
volume of programs written by users.

Sinclair has undertaken to
publish the most elegant of these
on pre-recorded cassettes. Each
program is carefully vetted for
interest and quality, and then
grouped with other programs to
form a single -subject cassette.

Each cassette costs £3.95
(including VAT and p&p) and comes
complete with full instructions.

Although primarily designed
for the Sinclair ZX81, many of the
cassettes are suitable for running
on a Sinclair ZX80 - if fitted with a
replacement 8K BASIC ROM.

Some of the more elaborate
programs can be run only on a
Sinclair ZX Personal Computer
augmented by a 16K -byte add-on
RAM pack.

This RAM pack and the
replacement ROM are described
below. And the description of each
cassette makes it clear what
hardware is required.

8K BASIC ROM
The 8K BASIC ROM used in the
ZX81 is available to ZX80 owners
as a drop -in replacement chip.
With the exception of animated
graphics, all the advanced features
of the ZX81 are now available on a
ZX80 - including the ability to run
much of the Sinclair ZX Software.

The ROM chip comes with a
new keyboard template, which can
be overlaid on the existing
keyboard in minutes, and a new
operating manual.

16K -BYTE RAM pack
The 16K -byte RAM pack provides
16 -times more memory in one
complete module. Compatible with
the ZX81 and the ZX80, it can be used
for program storage or as a database.

The RAM pack simply plugs
into the existing expansion port on
the rear of a Sinclair ZX Personal
Computer.

Cassette 1 -Games
For ZX81 (and ZX80 with 8K
BASIC ROM)

ORBIT -your space craft's
mission is to pick up a very valuable
cargo that's in orbit around a star.

SNIPER-you're surrounded
by 40 of the enemy. How quickly
can you spot and shoot them when
they appear?

METEORS - your starship is
cruising through space when you
meet a meteor storm. How long can
you dodge the deadly danger?

LIFE -J. H. Conway's 'Game of
Life' has achieved tremendous
popularity in the computing world.
Study the life, death and evolution
patterns of cells.

WOLFPACK- your naval
destroyer is on a submarine hunt.
The depth charges are armed, but
must be fired with precision.

GOLF-what's your handicap?
It's a tricky course but you control
the strength of your shots.

Cassette 2 -Junior
Education: 7 -11 -year -olds
For ZX81 with 16K RAM pack

CRASH- simple addition-with
the added attraction of a car crash
if you get it wrong.

MULTIPLY-long multi-
plication with five levels of
difficulty. If the answer's wrong-
the solution is explained.

TRAIN-multiplication tests
against the computer. The winner's
train reaches the station first.

FRACTIONS -fractions
explained at three levels of
difficulty. A ten -question test
completes the program.

ADDSUB- addition and
subtraction with three levels of
difficulty. Again, wrong answers
are followed by an explanation.

DIVISION-with five levels of
difficulty. Mistakes are explained
graphically, and a running score is
displayed.

SPELLING-up to 500 words
over five levels of difficulty. You
can even change the words yourself

Cassette 3 -Business and
Household
For ZX81 (and ZX80 with 8K
BASIC ROM) with 16K RAM pack

TELEPHONE - set up your own
computerised telephone directory
and address book. Changes,
additions and deletions of up to
50 entries are easy.

NOTE PAD-a powerful, easy -
to -run system for storing and

Address 1 1 1LI 1 1 1 1

retrieving everyday information.
Use it as a diary, a catalogue, a
reminder system, or a directory.

BANK ACCOUNT -a
sophisticated financial recording
system with comprehensive
documentation. Use it at home to
keep track of 'where the money
goes,' and at work for expenses,
departmental budgets, etc.

Cassette 4 -Games
For ZX81 (and ZX80 with 8K
BASIC ROM) and 16K RAM pack

LUNAR LANDING-bring the
lunar module down from orbit to a
soft landing. You control attitude
and orbital direction-but watch the
fuel gauge! The screen displays your
flight status-digitally and graphically.

TWENTYONE -a dice version
of Blackjack.

COMBAT-you're on a suicide
space mission. You have only 12
missiles but the aliens have
unlimited strength. Can you take
12 of them with you?

SUBSTRIKE - on patrol, your
frigate detects a pack of10 enemy
subs. Can you depth -charge them
before they torpedo you?

CODEBREAKER - the
computer thinks of a 4 -digit number
which you have to guess in up to 10
tries. The logical approach is best!

MAYDAY- in answer to a distress
call, you've narrowed down the
search area to 343 cubic kilometers
of deep space. Can you find the
astronaut before his life-support
system fails in 10 hours time?

Cassette 5 -Junior
Education: 9 -11 -year -olds
For ZX81 (and ZX80 with 8K
BASIC ROM)

MATHS-tests arithmetic with
three levels of difficulty, and gives
your score out of 10.

BALANCE- tests understanding
of levers/fulcrum theory with a
series of graphic examples.

VOLUMES - 'yes' or 'no'
answers from the computer to a
series of cube volume calculations.

AVERAGES -what's the average
height of your class? The average
shoe size of your family? The average
pocket money of your friends? The
computer plots a bar chart, and
distinguishes MEANfromMEDIAN.

BASES - convert from decimal
(base 10) to other bases of your
choice in the range 2 to 9.

TEMP -Volumes, temperatures
-and their combinations.

How to order
Simply use the order form below,
and either enclose a cheque or give
us the number of your Access,
Barclaycard or Trustcard account.
Please allow 28 days for delivery.
14 -day money -back option.

Sinn i it
ZX SOFTWARE
Sinclair Research Ltd,
6 Kings Parade, Cambridge,
Cambs., CB21SN. Tel: 0276 66104.

rTo: Sinclair Research, FREEPOST 7, Cambridge, CB21YY

Please send me the items I have indicated below.

Please print

Qty Code Item Item price Total

21 Cassette 1 -Games £3.95

22 Cassette 2 -Junior Education £3.95

23 Cassette 3 -Business and Household £3.95

24 Cassette 4 -Games £3.95

25 Cassette 5 -Junior Education £3.95

17 *8K BASIC ROM for ZX80 £19.95

18 *16K RAM pack for ZX81 and ZX80 £49.95

"Post and packing (if applicable) £2.95

Total k

*Please add £2.95 to total order value only if ordering ROM and/or RAM.

I enclose a cheque/PO to Sinclair Research Ltd for£

Please charge my Access*/Barclaycard/Trustcard no.

1 1
1 1 1 1 1 1 1 1 [ 1 1 1 1 I

*Please delete as applicable.

Name: Mr/Mrs/Miss IIIII11111111111111Ill
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Mom&
CHOOSE ATOM POWER

At work or play- everything you need in a personal computer
The Atom is a machine to be used.
Every day, day after day. It's a full
function machine- check the
specification against others. It's
rugged, easy to operate built to last
and features a full-size typewriter
keyboard.
Just look at some of the features!
 More hardware support than any other
microcomputer  Superfast BASIC - can be
updated to BBC BASIC if required
 High resolution and comprehensive
graphics ideal for games programmers and
players*  Integral printer connection*
 Software available for games, education,
maths, graphs, business, word processing, etc.
0 Other languages: Pascal, FORTH, LISP
 I/O port for control of external devices
 Built-in loudspeaker  Cassette interface
 Full service/repair facility  Users club

* Expanded yermon only

Optional Extras
 Network facility with Econet
 Disk  PAL UHF colour encoder
 Add-on cards include 32K memory,
analogue to digital, viewdata VDU, disk
controller, daisywheel printer, plus many,
many more!  Power supply
FREE MANUAL
The Atom's highly acclaimed manual comes
free with every Atom and leaves nothing out. In
just a while you'll be completely at ease with
your new machine! Within hours you'll be
writing your own programs.

q11,C34-7/c
eP'

Computer stores are stocking Atoms - there's a list below, but if you have any problems getting hold of
one just fill in the coupon and we'll rush one to you within 28 days. If the machine isn't all you expected,
or all we've told you, just return it within 14 days for a full refund.
MOM, Aberdeen 22863. Broadway Elect, Bedford 213639. Owl Computers, Bishops Stortford, 52682.
Eltec Services, Bradford 491371. Gamer, Brighton 698424. Electronic Information Systems, Bristol 774564.
Cambridge Comp Store, Cambridge 65334. Cardiff Micros, Cardiff 373072. Bellard Elect. Chester 380123.
Emprise, Colchester 865926. Silicon Centre, Edinburgh 332 5277. Esco Computing, Glasgow 204 1811.
Control Universal, Harlow 31604. Unitron Elect, Haslington. Castle Elect, Hastings 437875. Currys Micro
Systems, High Wycombe. Customised Electronics, Leeds 792332. D.A. Computers Leicester 708402. Micro -
digital, Liverpool 236 0707. Barrie Elect, London 488 3316. Eurocalc London 729 4555. Microage London
959 7119. Sinclair Equip. Int (Export) London 235 9649. Off Records, SW12, 674 1205. Technomatic,
NWIO 4521500. NSC Comp Shops, Manchester 8322269. Customised Electronics, Middlesborough 247727.
Compshop, New Barnet 441 2922. H.C.C.S., Newcastle. 821924. Newcastle Comp Services, Newcastle
615325. Anglia Comp Centre, Norwich 29652. Leasalink Viewdata, Nottingham 396976. R.D.S. Electrical
Portsmouth 812478. Computers for All, Romford 751906. Intelligent Artefacts, Royston, Arrington 689.
Computer Facilities Scunthorpe. Datron Micro Centre Sheffield 585490. Superior Systems, Sheffield 77824.
Q-TEC Systems, Stevenage 65385. 3D Computers, Surbiton (01) 337 4317. Abacus Micro Comp, Tonbridge,
Paddock Wood 3861. Northern Comp, Warrington 601683. Compass Design Wigan Standish 426252.

YOU AND YOUR CHILDREN

More and more schools are buying Atoms.
More and more children will learn on an Atom.
You can give them that extra familiarity with an
Atom in the home.

ACORN
6-6141PUTER

4a Market Hill,
CAMBRIDGE CB2 3NJ

When you order your Atom we will include
full details of allsoftware packs and the
optional hardware.
To: Acorn Computer Limited, 4A Market Hill,
Cambridge CB2 3NJ.

I enclose a cheque/postal order for £
Please debit my Access/
Barclaycard No
Signature

IName (please print)
Address

Telephone Number
Registered No 1403810 VAT No 215 400 220

Hem price inv.
Quantity Item VAT + P&P Totals

Atom Kit 8K ROM+
2K RAM

@ E140 00

Atom Assembled 8K
ROM+ 2K RAM

@ E174.50

Atom Assembled 12K
ROM+ 12K RAM

@ E289.50

Power Supply @E 10.20

TOTAL

10°  Circle No. 160



Education

Sprechen Sie
Apfeldeutsch?
see where the next passage comes from -
sometimes it is from neither - and it
means that you need both books, which is
inefficient. Extra copies of the books are
available from Wida, and these would be
essential for class use.

The oral exercises are well-timed, with
satisfactory pauses for your own efforts
before the official answer is given. This is
the standard audio-visual method, but it
could be extended by using a second tape -
recorder to record your responses. The
aural passages are simple, not taken too
fast, and are closely related to what came
before them.

The computer -aided part of the course
comprises a slim booklet entitled Apfel-
deutsch, and a box containing nine discs.
These are Wida's contribution, and tie the
whole system together.

The booklet starts by giving a quick
account of the origins of the package, and
a flowchart for using it. The discs are
intended for self -assessment, and fit into
the general pattern: listen to cassette;
listen again, this time following the pass-
ages in the textbooks; try the oral exer-
cises; use the wordbook and read up on
the grammar used; then use the appropri-
ate disc; repeat until satisfied, then go on
to the next lesson. The booklet also gives
brief and simple instructions on how to
start up your Apple, what to do if you hit
Reset, and so on. Even hitting Reset is
unlikely to cause any problems, because
the package does not keep a record of
your progress, and therefore there is no
time when a disc -write could be inter-
rupted - the usual cause of disc trouble.

Using a standard Apple for German
has a few disadvantages, because the

APFELDEUTSCH is a German -teaching
package published by Wida Software,
who are actually Graham Davies and
Tony Williams, an active member of the
British Apple systems user group. It
comes in three main sections: two text-
books, six audio cassettes, and nine discs
of Apple programs.

The package grew from a Munich -
based German course, Grundkurs
Deutsch, and the first textbook is taken
straight from that course. It is a reader,
starting with simple dialogue and taking a
humorous approach. The topics covered
are practical, and if you follow the full
course you should have no difficulty in
taking a taxi, ordering lunch or moving
inevitably towards an early divorce. . . .

The second textbook provides the sup-
porting grammar exercises and glossary,
and is partially translated from the origi-
nal by Ingrid and Tony Williams, who
have supplied English instructions for the
first five lessons. Thereafter instructions
are given in German, but helpful com-

by Hugh Dobbs
ments are given in diminishing doses until
by the end of the book English appears
only in the word -lists.

Educationally this approach seems
sound, but a complete beginner might
find the pace too fast at the start.

Throughout the second book a cassette
symbol is printed by any exercise which is
to be dealt with orally. The book refers to
"Two cassettes with the texts of the text-
book" and "Two cassettes with oral exer-
cises" - but these are not the cassettes
which are supplied in the package.
Instead, the six cassettes provided pro-
ceed through the two books in parallel,
reading from the reader, then going
through the oral exercises based on that
section, and continuing with Hdrver-
standnis or aural -comprehension pass-
ages without written versions.

The dialogues seem dry at first, but
they are always clearly read, although
slightly under -acted. It is disconcerting to
have to flip from one book to the other to

Apple character generator has only the
64 -character ASCII set: only capital let-
ters, no umlaut on vowels, no 0 . There
is no satisfactory way around the first
problem, unless you adopt the Apple -
writer method of showing real capitals as
black -on -white. It is a serious problem
because German nouns always start with
a capital letter, but the main intention of
the course is that one should learn to
speak rather than write in German. The
Teletype convention is followed for
umlauts, so that Herr Midler becomes
HERR MUELLER, and so on. The sym-
bol which often appears in written
German, is simply replaced by a double s.

The discs contain a total, by my count,
of 111 programs which test vocabulary,
grammar, usage and so on. I have not
tested every single program exhaustively.
The booklet gives a list of contents for
each disc, which corresponds closely, but
not exactly, with the actual contents.
There are at least four types of program:
ordinary fixed questions, randomly -
generated questions, animations, and last
but not least a German version of Dave
Bolton's Hangman. I left Hangman on
the school Apple for a couple of hours,
after which a pirate version appeared in
English.

Each disc starts with the Apfeldeutsch
logo. Disc 1 then gives you the chance of
going through an introduction to the
package, or of getting fuller instructions
on how to work your Apple, before you
proceed to the menu. The introduction is
displayed one page at a time, with the
particularly attractive feature of being
able to read backwards through it in case
you missed something.

The menu gives a list of all the pro-
grams on the disc, arranged according to
the lesson number in the workbook, with
a single -letter code for each. Pressing A
will run the first program on the list, while
on Disc 1, I will return you to the intro-
duction. The ESC key returns you to
Basic, which may or may not be desirable.
At the end of each program you have the
option of returning to the menu or to
Basic, but you can leave before the end if
you wish.

The first type of program, which has
fixed questions and answers, is data -
driven. In other words the question itself,
any helpful notes, hints and the range of
acceptable answers are all read from Data
statements. The program structure allows
a maximum of 10 strings for all of these.

The question is displayed, with the
helpful notes if any, and you get two

(continued on page 103)
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THE RICOH 1600S
If it's high performance you're

looking for, the Ricoh 1600S is for you,
offering on amazing 60 characters in
Just 1 second. An updated version of
the tried -and -tested 1600, the new S
model has been re -designed and fitted
with all sorts of extras. Yet one thing
hasn't changed - the price, making
the 1600S cheaper than any equivalent
model on the market. This superb
performer incorporates the Z80 micro-
processor, auto bidirectional printing
and look -ahead logic, increasing speed
and efficiency. Other capabilities
include proportional spacing, graph
plotting and word processing enhance-
ments. The printer includes a standard
centronics interface, and RS232 and
IEEE options are available.

The Ricoh 1600S is available only
from Micropute and their authorised
dealers, all backed up with a nation-
wide service network. If you're
interested In the 1600S either as a
customer or as a dealer, send the
coupon now.
"Picture shows 1600s fitted with tractor feed option-

Irre:=Z:707077R7h7607s

rasa.*
ICompcmy

'Address

'RICOH 1600S THE PERFORMANCE HAS*
!RISEN - THE PRICE HASN'T

FEATURES WAVE I ITORS

DIABLO QUME SPIN -

630 SPRINTS WRITER
RICOH RICOH
RP.1600 RP.1600S
(10 DATA)

PRINT SPEED
(CPS) 40 45/55 55 60 60

PRINT ELEMENT DAISY- DAISY-
WHEEL WHEEL

THIMBLE DOUBLE DOUBLE
DAISY- DAISY-
WHEEL WHEEL

AUTO
BIDIRECTIONAL Yes No No No Yes

AUTO LOGIC
SEEKING Yes No Yes No Yes

PROPORTIONAL
PRINT
CAPABILITY Yes Yes Yes No Yes

EXTENDED
CHARACTER SET No No Yes Yes Yes

LETTER QUALITY
PRINT Yes Yes Yes Yes Yes

CUSTOM INTER-
FACE OPTION No No No No Yes

PRICE £1675 £1950 £1950

The above information was gathered from distributors and
abstracted from their current literature. Prices shown are those
advertised at the present time.

81450 £1450

MICROPkJTE
microcomputer systems

9 Prestbury Road, Macclesfield, Cheshire.
SK10 1AU. Tel: Macclesfield 612759
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Education

The Apfeldeutsch package includes nine diskettes and six audio cassettes.

(continued from page 101)
chances to answer it. If your first answer is
wrong, the hint, if any, is displayed after
the error message. I had never imagined
that there were so many ways of saying
"wrong!!!!" in German. Finally, if your
second answer is also wrong, the first of
the acceptable answers appears. If there is
more than one answer, the only way of
finding out what the others are, apart
from actually hitting on them, is to List
the program. If you get three questions
wrong in succession, you may receive
some useful advice. Not all the programs
have this feature implemented yet; some
simply have a line which says

REM INSERT HELP NOTES HERE
which is very helpful.

Input statements
In any case any question that you do

not answer correctly at the first attempt
will be asked before you leave the test or,
in long tests, before you leave that sec-
tion. You are scored on the number of
correct answers as a percentage of the
number of attempts, though this is only
for your own amusement - or perhaps
annoyance - since no records are kept by
the programs.

The programs do not use the ordinary
Applesoft Input statement, because of
the difficulty of handling commas which
are essential for the input of text in any
natural language. Instead, Get is used to
build up the input string. The backspace,
left -arrow, acts as usual, except that when
you reach the left-hand end you get a
message Backspaced Too Far. The Re-
type key, right -arrow, cannot be used;
you have to re -type anything to the right
of your mistake.

The input string is pre-processed by
removing any excess spaces before it is
compared with the various official
answers. It should be emphasised that the
questions and answers are based on the
texts, as the questions can otherwise be

slightly confusing. I watched one of our
German students - German by origin,
that is - wrestling with a problem: "Yes,
quite a long way" said the program. Ja,
eM ziemlich !anger Weg, or something
similar, said the student who was furious
when the answer turned out to be simply
Ja, ziemlich.

Because the answers are stored as Data
statements, an answer such as Ja, ziemlich
has to be enclosed in quotation marks in
the program, or it would be Read as two
separate pieces Ja and Ziemlich - two
alternative answers. In at least one case
the quotes are missing, and the official
answer to quite a long question is simply
Gut.

If you do not know the answer to a
question you can call up the Help notes by
typing H. This may simply produce a
message such as "I can't really give you
much help with this sort of test", or it may
give a really detailed summary of a diffi-
cult topic. Alternatively you can type X to
give up and have the answer displayed
immediately, rather than wait until after
your second wrong answer. In despera-
tion you can even break into Irish. To
break out of the program, type SOS fol-
lowed by break or rest, and you escape
with only a rude message from the
authors.

At the end of a program you can either
return to the Menu, quit, or choose to
repeat the test. In at least one case, choos-
ing to repeat causes a program crash. Line
1920 of Exercise 1-2 reads

1920 CLEAR : GOTO 50
where it should read

GOTO 3.
The Clear, among other things, clears

an array. The Goto 50 avoids the Dimen-
sion statement for the array, so the Basic
interpreter gives it the default size of 10 -
or 11 elements. The re -test proceeds
smoothly until it reaches Question 11,
when it crashes.

There are a few other bugs in the pro-

grams that I have tested. One repeats the
same questions in an infinite loop - an
error of logic that I have not located yet -
but mostly there are minor problems with
badly -edited Data statements. Print
statements also give trouble: the screen
formatting is inconsistent, and occas-
ionally lines wrap around when they
should not.

Tabs are interspersed with long quoted
strings, and I despaired of getting a decent
printout, especially as the particular pro-
gram I was wrestling with at the time
included a sequence of Control characters
which actually turned off the printer.
Since I was using the Silentype as a termi-
nql at the time, in the absence of our
television, this seemed a bit inconsider-
ate.

All of the programs expect answers in
German only: translation is strictly a one-
way process. This makes it the more sur-
prising that at the start of each exercise,
when you are asked "Do you need
instructions for this test", the only
answers accepted are Y and N, not J for
Ja. In general there is a lot more English
in the programs than elsewhere in the
course.

A simple variation of the standard test
is one where you fill in the missing con-
junction, article, and so on. This works in
the same way as the straight test, and
again a few bugs appeared such as a mis-
sing "-" so that you can't tell where the
blank is.

Intensive drills
The animation routines show the ways in

which word order changes under certain
circumstances. For example, if you take a
sentence with subject -verb -adverb, you
can emphasise the adverb by putting it
first, but the subject must move to a posi-
tion after the verb. Thus Sie gehen
geradeaus could become Geradeaus
gehen sig. You are offered a sentence to
re -arrange, by putting something other
than the subject first. When your answer
has been processed, as before, you are
shown the original sentence. The phrase
to be moved then goes to the front while
the rest of the sentence shuffles along to
make room for it. Finally, the verb and
the subject change places while you
watch.

The random -generator programs deal
with time, numbers, money, and the con-
jugation of verbs - anything where
intensive drill is likely to be useful. There
is a relatively small range of options which
can be put together at random to give a
very large number of possible questions.
For instance, if you combine 12 hours
with 12 times past the hour, and combine
that with perhaps eight different ways of
actually expressing the time, you end up
with 12*12*8=1152 questions. The pro-
gram on time was one which I found
particularly helpful, and it has the added
attraction of a digital clock formed from
stars. (continued on next page)
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(continued from previous page)
Hangman is entirely in German, and

chooses words at random from data based
on the first few chapters of the books.
Articles - der, die, das - are included,
but no space separates them from the
nouns. In fact the program is intolerant of
spaces in the data, as it encodes the letters
as the ASCII value minus 64, and uses
this as a pointer into an array. Because
ASCII space is 32, this generates an
illegal -quantity error. This happens for one
word in the program, where there is a
space right at the end of one Data state-

ment; the only way to spot the source of
trouble is to List the program in Inverse.

Low resolution is used for the man
who is to be hung, and your wrong guesses
are displayed in alphabetical order - a
nice touch - until your final chance,
when they suddenly vanish and you are
left to take your last shot in the dark. If
you set the word right, the reprieved
victim waves his thanks before volunteer-
ing to risk his life again. It has the general
fault of Hangman programs, of having not
quite enough words, but there is no rea-
son not to add to the list. It could be
improved by allowing spaces to give:

becoming das Taxi rather than

becoming das Taxi.

Testing program
There are bound to be bugs to be found

in such a large collection of programs, and
I must emphasise that every crash that
occurred could be recovered from by fol-
lowing the instructions in the booklet.
Because of the simplicity of the system, all
that is needed is PR # G from Basic - or,
rather faster, Run Menu. If you have the
old F8 ROM, then a re -set will leave you
in Monitor, but all you have to do is to
repeat the cold -start procedure.

At the end of every program you can
get back to the Menu, and because this
has the same name on all the discs you can

switch discs at this point to get the next
Menu instead.

Apfeldeutsch is about as foolproof as
any system I have seen, apart from Visi-
Calc which is in a class of its own. The
structure of the programs is obviously
applicable to other languages, and Wida
sells a general-purpose testing program to
which you add your own data.

The final judgement of any such pack-
age will depend on its effectiveness as an
aid to teaching or learning. I cannot see
the entire package being used for class
teaching, though the cassettes and work-
books will probably be adopted for that
purpose. The Apple part of the package is
essentially individual, although it attracts
interested onlookers, and it will be very
useful for self -teaching and for reinforce-
ment and correction of material covered
in class. This use in turn depends on pupil
motivation and on the correctness of the
content, and on both these counts Apfel-
deutsch scores highly. It will provide a
most valuable background resource for
German teaching and especially learning.
The only trouble will be to organise the
necessary amount of machine time.

Apfeldeutsch is obtainable from Wida
Software, 2 Nicholas Gardens, London
W5 5HY. It is guaranteed for one year
against almost anything. It costs £99.00.
The version tested here is recorded under
DOS 3.2.1, but can be transferred to
DOS 3.3 with no problems.

FROM THE PUBLISHERS OF THE BEST
SELLING BOOKS FOR THE SINCLAIR COMES
Not Only

PROGRAMS FOR THE 411 1.0 rtv4v0a4161youR

SINCLAIR ZX81...IK 7:0 ttle ail ROM

Not Only...does this book contain over DA. IAN LOGAN

by

30 fully debugged and exciting programs,
every one of which will fit into the basic IK
memory of your Sinclair ZX81 including
programs such as STAR WARS, LUNAR
LANDER, BLACKJACK, MINI ADVEN-
TURE, DRAUGHTS, BREAKOUT.

e
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But Also
* Detailed explanation of how

these programs were written.
Lots of hints on how
you can write exciting
programs for your
ZX81.
Numerous space
saving techniques -
obviously invaluable to
the ZX81 owner.
PEEKS and POKES
and all the other
'complicated' func-
tions are clearly
explained.

* MUCH, MUCH
MORE...
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Understanding
Your ZX81 ROM
Plus special section: How to use machine
code routines in your BASIC programs.
by DR. I. LOGAN.
Dr Logan was the first person to dissass-
emble the Sinclair ZX80 Monitor and was
the co-author of the ZX80 COMPANION.
In UNDERSTANDING YOUR ZX81 ROM
Dr. Logan illustrates all the facilities of the
ZX81 Monitor, how it works and how you
can use it in your own programs.
A special section shows you how you can
squeeze more power into your ZX81,
by using machine language and machine
language subroutines.
An essential book for those who really want
to understand the full working of the
SINCLAIR ZX81.

Published by MELBOURNE HOUSE PUBLISHERS LTD.
Send Stamped, self-addressed envelope for FREE catalogue.

THE ESSENTIAL SOFTWARE COMPANY (Visconti Ltd)
47 Brunswick Centre, London W1 CN 1 AF (01-837 3154)

Please rush me NOT ONLY 30 PROGRAMS FOR THE
I SINCLAIR ZX81 1K: at£6.95 each

E Please also rush UNDERSTANDING
I by Dr. I. Logan at £8.95

I enclose a cheque/postal order for

Name

Address

YOUR ZX81 ROM

+50p post and pack. I
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Turn yourApple into the world's
most versatile personal computer.

The SoftCardTM Solution. SoftCard
turns your Apple into two computers.
A Z-80 and a 6502. By adding a Z-80
microprocessor and CP/M to your
Apple, SoftCard turns your Apple into
a CP/M based machine. That means
you can access the single largest body
of microcomputer software in exist-
ence. Two computers in one. And, the
advantages of both.

Plug and go. The SoftCard system
starts with a Z-80 based circuit card.
Just plug it into any slot (except 0) of
your Apple. No modifications required.
SoftCard supports most of your Apple
peripherals, and, in 6502 -mode, your
Apple is still your Apple.

CP/M for your Apple. You get CP/M
on disk with the SoftCard package. It's
a powerful and simple -to -use operating
system. It supports more software
than any other microcomputer operat-
ing system. And that's the key to the
versatility of the SoftCard/Apple.

BASIC included. A powerful tool,
BASIC -80 is included in the SoftCard
package. Running under CP/M, ANSI
Standard BASIC -80 is the most
powerful microcomputer BASIC
available. It includes extensive disk I/O
statements, error trapping, integer
variables, 16 -digit precision, exten-
sive EDIT commands and string func-
tions, high and low-res Apple graphics,
PRINT USING, CHAIN and COM-
MON, plus many additional com-
mands. And, it's a BASIC you can
compile with Microsoft's BASIC
Compiler.
More languages. With SoftCard and
CP/M, you can add Microsoft's ANSI
Standard COBOL, and FORTRAN, or

11C.
CONSUMER PRODUCTS

Microsoft Consumer Products. 400 108th Ave. N.E
Bellevue, WA 98004. U.S.A. (206) 454-1315

Basic Compiler and Assembly Lan-
guage Development System. All, more
powerful tools for your Apple.
Seeing is believing. See the SoftCard
in operation at your Microsoft or Apple
dealer. We think you'll agree that the
SoftCard turns your Apple into the
world's most versatile personal
computer.
Complete information? It's at your
dealer's now. Or, we'll send it to you
and include a dealer list. Write us. Call
us.

SoftCard is a trademark of Microsoft, Inc. Apple II
and Apple II Plus are registered trademarks of Apple
Computer Inc. Z-80 is a registered trademark of
Zilog, Inc. CP/M is a registered trademark of Digital
Research, Inc.

TPete & Pam Computers
Waingate Lodge,
Waingate Close,
Rossendale, Lancs BB4 7SQ
Telephone Rossendale (0706) 227011
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Comart Approved
Dealers

Aberdeen
MOM Offshore

21 Bon Accord Street
Tel: 0224 22863

Belfast
0 & M Systems
95 Dublin Road

Tel: 0232 49440

Birmingham
Byteshop Computerland

94/96 Hurst Street
Tel: 021 622 7149

Bristol
Senton

27 Nicholas Street
Tel: 0272 276132

Cambridge
Toltec

24 Thompson Lane
TO: 0223 312347

Cheshire
Holdene

82a Water Lane
Wilmslow

Tel: 0625 529486

Dublin
Lendac Data Systems

8 Dawson Street
Tel: 0001 372052

Edinburgh
Holdene Micro Systems

Bristo Street
Tel: 031 668 2727

Glasgow
Byteshop Computerland

61 Waterloo Street
Tel: 041 221 7409

Leeds
Holdene Micro Systems

11/12 Rampart Road
Tel: 0532 459459

London
Byteshop Computerland

324 Euston Road, W1
Tel: 01-387 0505

Digitus
9 Macklin Street, WC2

Tel: 01-405 6761

Jarogate
67 Tulsemere Road, SE17

Tel: 01-670 3674

Manchester
Byteshop Computerland

Piccadilly Station Approach
Tel. 061 236 4737

NSC Computers
29 Hanging Ditch

Tel: 061 832 2269

Newbury
Newbear Computing Store

40 Bartholomew Street
Tel: 0635 30505

Nottingham
Byteshop Computerland

92a Upper Parliament Street,
NG1 6LF

Tel: 0602 40576

Sheffield
Hallam Computer Systems

451 Eccleshall Road
Tel: 0742 663125

Southampton
Xitan Systems

23 Cumberland Place
Tel: 0703 38740

Suffolk
Eurotec Consultants

Little Waldingfield,
Sudbury

Tel: 0787 247959

Surrey
Gemlines

184 London Road, KT2 6QU
Tel: 01-546 9944

Warwick,
Business & Leisure

Microcomputers
Kenilworth

Tel: 0926 512127

Watford
Lux Computer Services

108 The Parade,
WD11 2AW

Tel: 0923 29513

Worthing
Ace Computing Services

I-11 Bridge Road
Tel: 0903 35411

Comart Ltd,
St. Neots, Cambs.
Tel (0480) 215005

Telex 32514 Comart G.

The clean simplicity outside...

...conceals the pedigree inside.

First came the Communicator CP100, a
British designed, British made Microcomputer;
Z80A processing power, Twin Floppy Disk
Drives, S100Bus Construction, CP/M operating
system, neat compact styling, and a standard
of engineering reliability uncommon in such a
new system.

In just a few short months Communicator
was the focal point of a new range of
Microcomputers.

It offered floppy disk drive options,
double density, quad capacity, and 80 track
quad capacity. It offered floppy disk and s100
bus expansions. It had a 20 Megabyte Hard
Disk Sub System and Cassette Back up.

Now there is Communicator CP500, a
dedicated system within a System. CP500

provides over 5 Megabytes of on-line data
storage with its integral 5 MegaByte 5"
Winchester Technology Hard Disk and very high
capacity floppy disk drive.

To the user, CP500 means greatly improved
utility. It will support larger scale computer
operations at several times the speed and
commence of the conventional floppy disk
systems. And it offers greater application
flexibility, with reduced operator involvement in
diskette management routines.

Find out more about the Communicator
range today. comart
SPECIALISTS IN MICROCOMPUTERS

A member of the Comart Group of Companies.
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Programming

Business software-.
formatting for
printed output
WE HAVE defined a standard format for a
VDU screen which would be used by all
programs - see the July issue of Practical
Computing. Use of a standard format
allowed the bulk of the task of screen
formatting to be undertaken by common
subroutines.

The same approach can be adopted for
printed output from a system. The stan-
dard format which we will use is demon-
strated by the layout of the full listing
report from the Historic Car Register
system as shown in table 1.

If we analyse the report format shown
in the table, it is made up as follows:

report date report title page number

(underlining for emphasis)

column headings for the detail lines which
follow, printed in two lines for better use of

space.

detail lines

This format is repeated on each subse-
quent page of the report.

To produce the report in this format,
we will need coding to:
 read records from the car file, and

select the correct ones for printing;
 print a detail line from each selected

record;
 maintain line and page counts, and

detect when a new page is required;
 print the title, page number and

column headings after skipping to a
new page.

In the coding given here, these func-
tions are performed by a number of sub-
routines. The required calling sequence is
demonstrated in lines 16000 to 16999,
which form the coding for the menu

Charles Somerville continues his series with a description
of the subroutines needed when information is to be
supplied as hard copy.

DATE: 12/09/81 HISTORIC CAR REGISTER - FULL LISTING PAGE: 1

CAR MAKE MODEL REGISTRATION DATE FIRST
NUMBER NUMBER REGISTERED

90 FERRARI 275 GTB4 SF 275 12/11/65
702 LOTUS 11 LE MANS XTT 512 08/09/57

1002 JAGUAR XK120 PRS 45 23/01/49
2034 MERCEDES 300SL COUPE 300 MER 20/09/60
2109 TRIUMPH 1800 ROADSTER JRR 67 12/08/48

Table 1. Full listing of historic car register.

option Print Full Listing in the Historic
Car Register program.

The calling routine first specifies the
report title and column headings to be
used. Title$ is loaded with the report title
required, and Headingl$ and Heading2$
are set to the first and second lines of the
column headings. It is a good idea to form
the report title from the system name and
the menu selection which produced the
report. The recipient of the report then
knows how to obtain another copy.

A call to the subroutine at line 50000
completes the building of the title line and
the initialisation of line and page
numbers. It is assumed that Today$ con-
tains the current date, read in during
system initialisation using the standard
input routines.

A loop from lines 16050 to 16080
begins by calling the subroutine at line
51000, which reads the next record from
the car file, and decides whether it is to be

Table 2. Amended listing, including estimated values.

DATE: 12/09/81 HISTORIC CAR REGISTER - SUMMARY BY MAKE PAGE: 1

CAR MAKE MODEL REGISTRATION DATE FIRST ESTIMATED
NUMBER NUMBER REGISTERED VALUE

90 FERRARI 275 GTB4 SF 275 12/11/65 £16,000.00
2209 FERRARI 365 GTB DAY 1 02/01/70 £20,000.00
2498 FERRARI 275 GTS ARC 566 30/04/65 £23,000.00
3287 FERRARI SUPERFAST 500 FAS 19/09/66 £20,000.00

TOTAL FOR MAKE £79,000.00

702 LOTUS 11 LE MANS XTT 512 08/09/57 £11,000.00

2167 MASERATI 3500 3500 TI 03/08/63 £9,500.00

TOTAL FOR MAKE £102,750.00

TOTAL FOR ALL MAKES £1,360,300.00
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printed. In this case, all records are
printed except where the car -number
field is set to zero, showing that the record
is unused. Toprint% is set to either Yes%
or No% by the subroutine, to show
whether the record has been selected for
printing or not.

If, on return from this subroutine, a
record is to be printed, a call is first made
to the subroutine at line 52000. This
checks whether there is room for the line
on the current page. If not, it skips to the
next page, and prints the title line and
column headings. Note that the variable
FF$ is printed to cause the printer to skip
to a new page. Most printers use the
ASCII -form feed code, Hex OC, but to
ensure portability of the program, FF$
should be loaded from the configuration
file as with the VDU control characters.

The Read, Select, Page check, Print
cycle is repeated until all records in the
file have been read. The record -selection
and printing subroutines (51XXX and
54XXX) will differ from one report to
another. You should write those for your
own application using the examples given
as a guide.

A further point is that if you have an
80 -column printer, you should replace
132 by 80 in line 50040.

This standard report layout may not
suffice for some applications. In particu-
lar, where a report contains financial
information, it is often desirable to total a
particular field and to print the total at the
end of the report.

For example, if we add a new field -
estimated value - to each record of the
car file, we can produce a report as shown
in table 2.

(continued on next page)
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LISTING 1 - CODE FOR 'PRINT FULL LISTING AND PRINT FORMATTING

16000 'PRINT FULL LISTING
16010 TITLES = "HISTORIC CAR REGISTER - FULL LISTING "
16020 HERDINGIS = SPACES(10) + "CAR" + SPACES(12) + "MAKE" + SPACES(26) + "MO

DEL" + SPACES(25) + "DATE FIRST" + SPRCES(8) + "REGISTRATION"
16030 HEADING2S = SPACES(10) + "NUMBER" + SPACES(69) + "REGISTERED" + SPACES(

3) + "NUMBER"
16040 GOSUB 50000
16050 WHILE NOT EOF(CARFILE%) OR LINE% = 99
16060 3OSUB 51000
16070 IF TOFRINT% THEN

GOSUB 52000
GOSUB 54000

16080 WEND
16999 RETURN

50000 SET UP VARIABLES FOR NEW REPORT
50010 LINE% = 99
50020 PAGE% = 1

50030 RECORD% = 1

50040 FILLERS=SPACES((132-25-LEN(TITLES))/2)
50050 TITLE1S="DATE: " + TODAYS + FILLERS + TITLES + FILLERS + "PAGE:"
50060 TITLE2S=" " + FILLERS + STRINGS(LEN(TITLES),"-") + FILLERS

+

50070 LASTBREAKS = ""
50080 RETURN

51000 -GET A RECORD AND DECIDE WHETHER TO PRINT
51010 GET CARFILE% RECORD%
51020 RECORD% = RECORD% + 1

51030 IF CARNUMBERS = MKIS(0) THEN
TOPRINT%=NO%

ELSE
TOPRINT% = YES

51040 RETURN

52000 --CHECK IF A HEW PAGE AND TITLES ARE REQUIRED
52010 IF LINE% ( 58 THEN

RETURN
52020 LPRINT FF$ TITLEIS PAGE%
52030 LPRINT TITLE2$
52040 LPRINT
52050 LPRINT HEADING1S
52060 LPRINT HEADING2$
52070 LPRINT
52080 LINE% 7

52090 PAGE = PAGE% + 1

52100 RETURN

53000 'CHECK IF A CONTROL BREAK AND SUBTOTAL ARE REQUIRED
53010 IF LASTBREAKS = "" THEN

SUBTOTALS = 0
TOTALS = 0
LASTBREAKS = BREAKS
RETURN

53020 IF BREAKS <: LASTBREAKS THEN
LASTBREAKS = BREAKS
TOTALS = TOTALS + SUBTOTALS
LPRINT LPRINT USING FORMATIC SUBTOTALS LPRINT
LINE% = LINE% + 3:
SUBTOTAL* = 0

53030 ON LEN(AMOUNTS) GOSUB 53100 53200 , 5:3100 , 53300 , 53100 ,

53100 , 53400
53040 RETURN
53100 'ADD ONE TO SUBTOTAL
53110 SUBTOTALS = SUBTOTALS + 1

53120 RETURN
53200 'ADD INTEGER FIELD TO SUBTOTAL
53210 SUBTOTALS = SUBTOTALS + CVI(AMOUNTS)
53220 RETURN
53300 'ADD SINGLE PRECISION FIELD TO SUBTOTAL
53310 SUBTOTALS = SUBTOTALS + CVS(AMOUNTS)
53320 RETURN
53400 'ADD DOUBLE PRECISION FIELD TO SUBTOTAL
53410 SUBTOTALS = SUBTOTALS + CVD(AMOUNTS)
53420 RETURN

54000 'PRINT A DETAIL LINE
54010 LPRINT SPC(10)
54020 LPRINT USING "SSW; CVI(CRRNUMBERS),
54030 CODES="MAKES"
54040 CODINGS-.CARMAKES
54050 GOSUB 36000
54060 LPRINT TABUS) DECODES;
54070 CODES="MODELS"
54080 CODINGS=CARMODELS
54090 GOSUB 36000
54100 LPRINT TRB(56) DECODES TAB(86) CARDATENEWS TAB(104) CARREGNOS
54110 LINE&LINE%+1
54120 RETURN

55000 'PRINT FINAL TOTAL
55010 TOTAL*=-TOTALIOSUBTOTALS
55020 LPRINT
55030 LPRINT USING FORMATIS; SUBTOTALS
55040 LPRINT LINE.-.LINE%+3
55050 GOSUB 52000
55060 LPRINT USING FORMAT -2S, TOTALS
55070 RETURN

53100
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(continued from previous page)
You will see that the file has been

sorted into make order before printing.
Whenever there is a change of make dur-
ing printing, a subtotal line is printed,
showing the total value of all cars of that
make. At the end of the report, a grand
total for all the cars is given.

Two further subroutines are required
to produce these enhancements. One
maintains the totals and checks a speci-
fied field to note when it changes value.
This change is termed a control break. On
a control break, the routine prints out the
subtotal line in the required format.

The second subroutine prints out the
subtotal for the final section of the report.
It then prints out the final total, again in a
specified format.

Summary by make
The use of these subroutines is

demonstrated by the code to produce the
Summary By Make listing, lines 17000 to
17999. The check routine for totalling
and control break is called the prior -to -
the -end -of -page check routine. The final -
totals routine is called after the end of the
input file is encountered.

To specify the field to be used as a
control field, and that to be totalled, a
second Field statement is used for the file
being printed. This is shown by the line
20220. The field being used as a break
field is defined as Break$ and the field to
be totalled as Amount$.

Break$ can be of any length, and may
contain any type of data. It could even
cover two or more adjacent fields - say,
Carmake$ and Carmodel$ to give a con-
trol break and subtotal on a change of
make or model.

Amount$, on the other hand, will nor-
mally define a numeric field, which was
converted to string format in the file by a
MKI$, MKS$ or MKD$ function call. If
the field is two characters long, it is
assumed to contain an integer value. Four
characters are assumed to contain a single
precision value and eight a double preci-
sion value. The subroutine will carry out
the correct conversion and addition.

To obtain a simple count of records
printed, define Amount$ as a one -
character field. The totals will then be
incremented by one for each record read,
regardless of the field's contents.

The subtotals and final total are printed
using statements Lprint Using in the sub-
routines. The format specifications to be
used are supplied by the calling routine.
Lines 17050 and 17060 show how For-
matl$ and Format2$ have been set up for
the subtotals and total respectively for
this report. For more details on setting up
formatting strings, you should consult the
manual for our implementation of Basic.

If you want to start a new page on each
control break, simply replace
Line%=Line% +3 by Line% = 60 in line
number 53020. This will force a new page
when the next detail record is printed.
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Programming
Sorting the car file into the correct

order is not a topic covered here, because
sorting has been dealt with at length in
recent issues of Practical Computing.

You should now extend the Historic
Car Register program as follows:
 Add the estimated value field to each

record on the file. If you have already
put some effort into building up a car

file to try out these routines, you can
copy and extend it using the program
in listing 3. Listing 2 includes the new
Open and Field statements to be used
with the file. .

 Update the Add New Car and Display
Update Car Details routines to allow
for the value field. Use the latter rou-
tine to update the values of the cars on

file if you have copied an existing file
as described.

 Write the code for the menu option
Print Details For One Car. Let the
Record Read/selection routine ask for
the number of the car in question, and
remove the While and Wend state-
ments used in the other printing rou-
tines so that only one line is printed.

LISTING 2- CODE FOR PRINT SUMMARY BY MAKES

2A200 OPEN "R" CARFILE% "CARFILE" , 28
20210 FIELD CARFILE% , 2 AS CARNUMBERS , 8 AS CARDATENEWS

8 AS CARREGHOS , 1 AS CARMAKES , 1 AS CARMODELS
3 AS CARVALUES

FIELD CARFILE': , 18 AS FILLAS , 1 AS BREAKS , 1 AS FILLBS
8 AS AMOUNTS

17AAA
17A1A
ITA2A

1 74_130

1704A
171715n

1 74_164_1

1717170

17A80
17090
17100

/PRINT SUMMARY BY MAKE WITH VALUATIONS
CALL sort to put -file in make order
HEADING1S = SPACES(10) + "CAR" + SPACES(12) + "MAKE" + SPACES 26? + "MO

DEL" + SPACES( 25) + "DATE FIRST" + SPACES(8) + "REGISTRATION" + SPACES(
+ "ESTIMATED"

HEADING2S=SPACES(10) + "NUMBER" + SPACES(69) + "REGISTERED" + SPACES(8)
+ "NUMBER" + SPACES(12) + "VALUE"
TITLES = "HISTORIC CAR REGISTER - SUMMARY BY MAKE"
FORMAT1S="TOTAL VALUE FOR MAKE $$#####,.##"
FORMAT2S="TOTAL VALUE FOR ALL MAKES $$#######,.#*"
GOSUB 50000
WHILE NOT EOF<CARFILE%) OP LINE% = 99

GOSUB 51000
IF TOPRINT% THEN

GOSUB 53000:
OUSUE 5)000:
GOSUB 54000

17110 WEND
17120 rinsIT 55000
17130 CALL sort to restore .file to orislinal order
17999 RETURN

LISTING 3 COPYCAR FILE ADDING VALUE FIELD

117100 OLDFILE%=1
1010 NEWFILE%=2
1020 OPEN "R" OLDFILE% "CARFILE" . 20
1030 FIELD OLDFILE% . 20 AS CARDATAS
1040 OPEN "R" NEWFILE% "CARFILE.NEW" , 2S
1050 FIELD NEWFILE% , 20 AS COPYDATAS , 8 AS CARVALUE$
101Ui LSET CARVALUES=MKDI.0)
1070 FOR RECORD% = 1 TO 9999
1080 GET OLDFILE%, RECORD%
1090 LSET COPYDATAS=CARDATAS
1100 PUT NEWFILE% , RECORD%
1110 NEXT RECORD
1120 CLOSE
11340 KILL "CARFILE"
1140 NAME "CARFILE.NEW" AS "CARFILE"
1150 RESET
1160 END
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A British world beater.
A complete Electronic Office System in one program to run on
the new Commodore large memory computer. It will happily
cope with just about every business and commercial application.
Accounts, word-processing, payroll, statistical analysis, stock
control, mailing lists - SILICON OFFICE does it all.
No other computer system in the world - at any price - can offer
you more facilities than SILICON OFFICE.
See it at your local Commodore dealer or send for further details.

THE BRISTOL SOFTWARE FACTORY
STRATHEARN HOUSE
88 QUEENS ROAD
CLIFTON
BRISTOL BS8 1SA
UNITED KINGDOM
TELEPHONE: 0272 314278 TELEX: 449477



OVewBear
Limited

sharp
operators

go to Newbear SHARP

Newbear is the biggest Sharp dealer in the country.
FOR THE MZ-80K HARDWARE

MZ80-K 48K RAM £410.00
MZ80-K 48K RAM £410.00
MZ80K-FD DUAL DISC UNIT £589.00
M280K-P3 PRINTER £385.00
MZ80K-105 SLOT I/O BOX f 87.00
BI -DIRECT. V241RS232 CARD f 99.50
UNIVERSAL 110 CARD £45.00
RS232 110 BOX WITH PSU £64.95
(SINGLE DIRECT NO 110 BOX REGD. 01P ONLY I

GAMES BOOKS. WORD PROCESSING. EDUCATION
PRINTERS. DISCS. + THE LATEST MZ-80B!

UTILITY PACKAGES
APOLLO WORD PROCESSOR V1.9

- £24.95
ANIMATE - f 5.50

CASSETTE DATABASE - £29.50
BASIC EXTENSIONS - £13.00
ARDENSOFT TOOLKIT - £35.00
CPIM (INCLUDES HARDWARE MOD.,

CPIM DISC & FULL

DOCUMENTATION) - f 150.00
ZEN EDITORIASSEMBLER - f 19.50
SHARP EDITORIASSEMBLER

- £45.00
ZEN -DOS - £37.50
SHARP MACHINE CODE TAPE &

MANUAL - £22.50

DISSASSEMBLER (ZEN COMPATIBLE)

- £10.50

CRYSTAL BASIC - £40.00

SUPER COPY - f 10.50
PROGRAM FILING INDEX - f 5.50

MUSIC COMPOSER -EDITOR

- £10.50
DOUBLE PRECISION BASIC FOR THE

MZ8OK DISC SYSTEM - £4.00

PASCAL SP4015 (CASSETTE)
- £50.00

ACCESSORIES

MZ80-K MANUALS

MONITOR LISTING (COMMENTED)

BASIC 5025 MANUAL
MZ80-K SERVICE MANUAL

MZ80.10 SERVICE MANUAL

MZ-80P3 SERVICE MANUAL

MZ80FD SERVICE MANUAL

MZ80-K DUST COVER

SEND

FOR FULL

GAMES

ANIMATE - £5.50 GUESS WORD f 5.50 RACING 5.50

BLOCKADE - f5.50 GUN f 5.50 RACETRACK f 5.50

BOMBER - f5.50 HANGMAN f 5.50 RAIDER f 5.50

BREAKOUT - f5.50 HEADON f 5.50 REACTOR £5.50

CAMELOT - f5.50 HOME BUDGET f 5.50 ROAD HUNTER £8.00

CATCH 20001INVADER - f5.50 HUNTER KILLER f 5.50 RHYMES f 5.50

CHESS - £10.50 INTRUDER f 5.50 SHAPEMATCH £5.50

COMBAT - £5.50 J.S. LINE 4 f 5.50 SHARP DEMOIGRAPHICSI

CONCENTRATION - f 5.50 LARGE DISPLAY £5.50 £5.50

CRIBBAGE - £10.50 LIFE £8.00 SHOWJUMPING f 5.50

DONKEY DERBY f 5.50 LUNAR £5.50 SNAKES & LADDERS 5.50

ELECTRONIC ORGAN - f 5.50 LUNAR LANDER f 5.50 SPACE BATTLE f 5.50

ENIGMA f 5.50 MAP OF ENGLAND £5.50 SPACE INVADERS f 5.50

EVASION £5.50 MASTERMIND £5.50 SPACE PURSUIT f 5.50

EXECUTIVE - £8.00 MIZ MAZE f 8.50 STAR TREK £5.50

EXPLORING AFRICA f 5.50 MONKEY CLIMB f 5.50 STOMPER f 5.50

FALL OUT - f 5.50 MORTAR ATTACK f 5.50 SUBMARINE f 5.50

FIREBALLS f 5.50 PATIENCE £5.50 SUPER FIRE f 5.50

4 INAROW - f 5.50 POKER £5.50 SUPER SIMON £5.50

FRUIT MACHINE - £5.50 PONTOON - £5.50 SWORDMAN f8.00

GRAPHICSIMUSIC PACK PRINCESS & MONSTER MAZE TANKWARPIWALL f 5.50

£5.50 - £5.50 TEN PIN BOWLING f 5.50

TYCOON £5.50 3D - £5.50 TRADER SMITH f 8.00

U.F.O. f 5.50

EDUCATIONAL PACKAGES
TIMETABLING AID - £19.50
CHILDRENS MATHS - £5.50

BUSINESS PACKAGES
STOCK CONTROL (DISCI - f95.00
MAILING LIST (DISC) - f 19.50

CATALOGUE PHONE FOR LATEST LIST MAILING LIST (CASSETTE) - f 14.50

- f 15.00
Please add V.A.T. to all prices Please send me details of:

- £7.00 Newbear Limited. (Head Office) 40 Bartholomew St., Newbury, Berks.
I Name- f 7.50 Tel: (0635) 30505. Telex: 848-507 NCS

- f 5.00
- £7.50

Newbear Limited. First Floor Offices: Tivoli Centre, Coventry Road,
Birmingham.
Tel: (021) 707-8255

I Company

- f 10.00 Newbear Limited. Stockport Road, Cheadle Heath, Manchester. I Address

- f 9.95 Tel: (061) 491-2290

PRACTICAL COMPUTING November 1981

pc

 Circle No. 166
111



Practical systems for
speech synthesis
Simulated speech can now be provided by a number of single -chip devices. M Lancaster gives an
overview of the principles of speech synthesis and the ways of overcoming the problems of putting the
principles into practice.
THERE ARE now several speech -synthesis
products coming on to the market for
personal computers, and there are quite a
few different ways to synthesise speech
for computers. Although these methods
have been known for some time, custom
designed and produced LSI - large-scale
integration - chips are a recent
development.

There is a vast number of potential
applications for these speech -synthesis
products. The field of computer techno-
logy alone offers a multitude of applica-
tions. With speech -synthesis techniques
the computer operator need no longer be
tied to the visual display unit; he can
perform other tasks while the computer
gives him information in the most widely -
used form of human communication -
everyday speech.

At present computers cannot interact
with non-readers such as young children,
illiterate adults or the blind. Programs to
teach reading or simply interact with such
people would be extremely useful.

Synthetic speech is not limited to use in
computer peripherals. When used with,
say, a dedicated microcomputer or digital
controller, a stand-alone device could be
produced. Such a unit might be a reading
machine for the blind or a communica-
tions aid for those unable to speak
properly. Such a device could be pro-
duced using today's technology, and
would be about the size of a calculator,
and use batteries for its power supply.

Other applications areas for speech -
synthesis include entertainments such as
talking chess, card games, star trek, and
so on. These applications are limited only
by the programmers' imaginations.

The first known practical machine to
generate speech was developed in 1791
by Wolfgang von Kempelen, a Hungarian

Figure 1. Simple speech system.

engineer whose machine was based on a
surprisingly detailed understanding of the
mechanisms of human speech. He was not
taken seriously at the time because he had
previously produced a chess -playing
machine which was found to contain a
legless Polish chessmaster.

In 1820 a Viennese professor called
Joseph Faber built a machine which could
carry on a normal conversation when
operated by an exceptionally skilled per-
son. The machine was demonstrated in
London where it sang God Save The
Queen. Both the von Kempelen and
Faber machines were mechanical ana-
logues of the human speech system. Bel-
lows were provided to simulate the lungs,
reeds for the vocal cords and various reso-
nant cavities were used to simulate the
mouth and nasal passages.

Rapid development
The basic method of modelling the

human vocal tract was again used in the
late 1930s at Bell Laboratories in the U.S.
This time the vocal tract analogue was
electrical. The Voder (Voice Operation
DEmonstratoR) was first shown at the
1939 World Fair in New York. This
system consisted of a signal generator
producing a buzz to simulate the vocal
cords, a noise generator to simulate the
rush of expired air, and a series of fre-
quency filters to imitate the resonant or
preferred frequencies of the human vocal
tract, called format frequencies. The ori-
ginal Voder had to be played by highly -
trained operators using an organ -like
keyboard.

With the advent of computers speech
synthesis has developed rapidly. The sim-
plest method concept of producing
speech output from a computer is detailed
in the block diagram of figure 1. Speech is

taken from a microphone and then
sampled by an analogue -to -digital con-
verter. This changes the level of the
speech signal from the microphone to a
digital number which is then stored in
memory. When the computer needs to
speak, the digitised values are sent to a
digital -to -analogue converter, put
through a low-pass filter to get rid of the
sample frequency, and then passed via an
audio amplifier to the speaker.

If we assume human speech has a maxi-
mum frequency of 8kHz, we need to
sample this speech by the analogue -to -
digital converter at 16Hz to reproduce
the speech correctly. If we do this, we
have effectively recorded the speech. It is
possible to sample the speech at 6kHz and
still get understandable speech back.

Consider a sample frequency of 6kHz.
On every sample a single byte number
representing the level of the audio signal
at a particular time is obtained. This
means that we need 6,000 bytes of
memory for every second of speech,
.clearly this technique would require a
large amount of memory and a disc
system would be required to store any
significant amount of vocabulary. When
outputting the data, the computer needs
to output a value every 0.17ms. -a data
rate of 4,800 bits per second. This will
allow the computer little time to do any-
thing else.

The major problem in producing
speech -synthesis units has been how to
reduce the memory storage requirements
and data -rate output from the computer
while maintaining good -quality speech.
This has been solved in two main ways.
First by data -compression techniques on
the sampled data and custom -integrated
circuits to decompress the data on output.
Second, by using an electronic model of

Microphone LPF A -D converter Memory D -A converter LPF Amplifier

Clock Microprocessor Clock
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Simulation
the human vocal tract as was done in the
original voice synthesisers.

The Digitalker DT -1050 from Natio-
nal Semiconductor is one of the new LSI
integrated circuits which produces
speech. This circuit is based on data com-
pression techniques on sampled data.
When the speech is digitised and put into
memory, the data is put into a more com-
pressed form. The DT -1050 chip uses
internal circuitry to expand the com-
pressed data and produce an audio out-
put. Words are stored in ROM and cur-
rently cannot be encoded by the user; the
vocabulary is fixed at 144 words which
can be stored in two 64K ROMs.

The data -compression technique uses
an algorithm developed by Forest Mozer
at the University of California, Berkeley.
The main compression technique is delta
modulation, which compresses data by
storing the difference between the values
of successive samples. This difference is
lower than the actual sample magnitudes,
and therefore can be stored in fewer bits
- four in the case of the DT -1050. Dur-
ing reconstruction successive values are
added to the previous values to give the
correct audio waveform. This system also
uses two other compression techniques -
phase -angle adjustment and half -period
zeroing.

Phase -angle adjustment uses the fact
that the intelligibility of human speech is
not affected by the phase -angle of the
fourier, or frequency, components of the
waveform, so that the data can be
reduced by half. Half -period zeroing
compresses by reproducing as zero cer-
tain low -amplitude areas of the wave-
form.

Using this method, speech output for a
computer can be generated with a board
containing two 64K ROMs and a little
interfacing circuitry. The method pro-
duces good speech in return for reason-
able memory requirements and low data
rates from the computer. Currently it
offers only a limited vocabulary,
however.

The digitisation of speech as a method
of making a computer talk has only come
about by the use of fast -sampling ana-
logue -to -digital converters. The original
way to make a machine talk was to model
the human vocal tract. In fact this method
is widely used today, as it offers very low

Figure 3. Digitally -controlled filter.

Figure 2. The human voice tract.

data -rates and extremely low memory
requirements.

The human vocal tract is shown in
figure 2. The vocal system consists of an
air -filled tube about 16-18cm. long, to-
gether with several other structures and
cavities which make the air respond in
different ways. The tube begins at the
glottis or vocal cords where an initial buzz
is made by air passing over them. Because
of the tube and cavities the buzz resonates
at preferred frequencies dependent upon
the size of the cavities. These resonant
frequencies are called format frequen-
cies. These cavities are not constant in
size, however, so the format frequencies
can be raised or lowered.

To model this part of the speech system
we need only a signal generator to pro-
duce the buzz and a selection of digitally -
controlled filters to model the resonant
cavities - the digital control would alter
the resonant frequencies of the filters. A
typical filter is shown in figure 3. A set of
these filters - perhaps three - is enough
to generate all the vowel sounds in the
English language. For certain vowels, like
those in bay and boy, it is necessary to
sweep the format frequencies; this corres-
ponds to moving the tongue rapidly from
one position to another in the mouth.

Most consonant sounds consist of
various pops, hisses and interruptions
imposed on the vibrating column of air.
There are various ways of stopping the air
- by the lips, tongue to teeth, or tongue
on to the roof of the mouth. When the air
is released it produces a burst of noise as
air rushes out. The shape of the vocal tract
also has an effect upon this sound. To

Inpu
Amp IP IPAmp

OutputAmp

D -A converter

Amp

model this we need to add a noise source
to our model as is shown in figure 4. This
consists of a zener diode whose break-
down voltage is applied to it. This voltage
is amplified to give noise which is passed
to a digitally -controlled amplitude circuit,
and then to the filters.

Another group of consonants - m, ng,
n - consist of nasal sounds. These can be
generated easily by another filter tuned to
a frequency of about 1,400Hz. Finally
another group of consonants are frica-
tives - s, sh, z, zh, fv, th, and the related
ones, ch, j. These are, again, noise pulses
but differ from the others in that they do
not use the vocal tract, so this noise can be
directly outputted. The final model is
shown in figure 5. We have now nine
digitally -controllable parameters for the
computer to control.

Microspeech 50
To drive this system from a computer

requires a rather lengthy program.
Usually the program translates phonetic
code into the correct controlling para-
meters. A phonetic code is a code used to
describe the particular sounds in the lan-
guage; by combining them in the correct
order it is possible to construct any word
relatively easily. This type of system has a
very low memory requirement, typically
15 bytes or less per second of speech, but
with the use of the driver program, the
data -rate output from the computer is
higher. An example of such a device is the
Microspeech 50 designed by Tim Orr for
the 6800 microprocessor; a large driving
program for the conversion of phonetic
code is provided.

Vortrax is an American company
which has been producing speech synthe-
sisers for quite a long time. Until recently,
however, the company produced dis-
crete -component units like the one de-
scribed above using the vocal -tract model
method. Now it has announced the SC -
01, a single -chip speech synthesiser. The
chip is contained in a 22 -pin dual -in -line
package fabricated using CMOS techno-
logy. Latched parallel inputs provide a
direct connection to a microcomputer
data bus or parallel port. A master clock
input on the SC -01 permits a variety of
voice effects, and highly -textured sound

(continued on next page)
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Voicing source

Noise source

igitally controlled
amplitude

Digitally controlled
filters

Figure 4. Noise source and filters.

(continued from previous page)

effects can be generated. The chip is
based on the model of the vocal tract
already described. It has four format fre-
quency filters, a voiced source - the buzz
- and a fricative source - noise. In
addition it has phoneme -to -control para-
meter algorithm on the clips, and allows
direct input of phonetic code. This offers
a data rate of only 70 bits per second for
continuous speech.

Unlimited vocabulary
The phonetic -code input to the SC -01

requires six bits per phoneme; there are
therefore 64 phonemes. The device offers
25 different consonant sounds, 36 basic
vowel sounds and two pause phonemes,
the 36th being a Stop phoneme. This code
is compatible with previous discrete Vor-
trax speech synthesisers. An example of
this code, using Vortrax mnemonics is

T-W-EH2-N-T-Y.
When this is input, the synthesiser says

"twenty". There are only 36 bits - 4.5
bytes - needed to store this word. A
1,000 -word vocabulary would require
about 6,000 bytes of storage which coin -

Figure 5. The complete system.

pares favourably with the other methods.
There is also the advantage of an un-
limited vocabulary.

The Texas Instruments TMS-5100 is
also a new single -chip speech synthesiser.
It differs from the other devices in the
method used to encode the speech data.
The method used in this case is called
linear predictive coding, and can be de-
scribed as a mixture of the above two
methods. The speech is sampled and
stored as with the Digitalker, but the
method of data compression is com-
pletely different. A complex algorithm is
used to transform the data. Instead of
compressing the data in the time domain,
this algorithm first transforms the data to
the frequency domain. In other words, it
finds the different frequencies which
make up the sound.

The results will be similar to the data
used to drive the vocal -tract model,
because this also uses a frequency -
domain approach. This data is then stored
in ROMs. The TMS-5100 is fed this
linear -predictively coded data, and uses it
to drive a 10 -pole digital filter, similar to
the format -frequency filters in the vocal -

tract model. The speech is then recon-
structed. The linear -predictive method
can reproduce the character of the origi-.
nal sound including accent, dialect, into-
nation and pitch. An example of this kind
of speech can be heard in the TI Speak &
Spell spelling toy; this uses the TMC-
0281 NL chip, which contains exactly the
same data and processing circuitry as the
TMS-5100.

The storage requirements are low.
From four to 49 bits are needed to store
each sound pattern, which is updated
every 20 milliseconds. This results in an
overall data rate of 2,400 bits per second.
A 64Kbyte ROM will store approxi-
mately 600 words.

Different techniques
The TMS 5100 can be configured as a

computer peripheral by the addition of
ROMs for data storage, control interface
circuitry, a ROM address counter, a data
multiplexor and an audio amplifier.

The three devices described above are
not the only single -chip speech synthe-
sisers on the market, but they demon-
strate the main techniques. General
Instruments and Intel use the format syn-
thesis or vocal tract model method, Mat-
sushita the linear -predictive coding
method. The main aim of these different
techniques is to reduce the amount of
data, and hence reduce the amount of.
memory required to store words. There is
usually a trade-off between storage requi-
rements and speech quality. The Vortrax
synthesiser does not produce such good -
quality speech as the other two devices
described, but makes up for this failing by
its unlimited vocabulary. This is a very
important advantage when the device is
used for personal computer applications,
but is not so vital when used for a specific
voice application.

Voicing source

Amplitude

FV AV

Amplitude Nasal resonator

AN

Filters

Noise source

AV Voicing source ampltude
FV Voicing source frequency
AH Aspiration noise amplitude

Fl F2 F3

AH

Fricative
AN Nasal resonator amplitude Amplitude resonator
FF Fricative resonator filter frequency
AF Fricative noise amplitude AF FF
Fl Filter 1 frequency
F2 Filter 2 frequency
F3 Filter 3 frequency
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If you service or maintain a range of
computer peripherals OASIS 820 is the
cost-effective and logical solution to
your control and exercising problems.

OASIS 820 uses firmware
application Peripheral ALgorithm
Modules (PALMs) to configure the
keyboard to control various computer
peripherals. To test a printer, plug in a
printer PALM - for a floppy disc drive,
a floppy disc drive PALM. The same
principle applies to terminals,
accessories such as front feeds, hard
discs, cartridge tape drives, etc. As
and when different new peripherals
have to be supported more PALMs can
be added to the library.

!IASI
1ECNNOLOGY LIMITED 11211-=
the revolutionary multiperipheral
exerciser in a briefcase

-tests virtually any computer peripheral

Each PALM comes with a set of
instructions so that various drive
routines within the PALM can be
selected from the "soft" keys on the
keyboard. The operator is prompted
through the tests by a display panel so
that progression through each test can
be constantly monitored.

OASIS 820 is designed and built completely in Britain and patents are applied for

HAL Computers Limited
57 Woodham Lane New Haw
Weybridge Surrey KT15 3ND
Telephone Weybridge 48346.7'

KIT

OASIS 820 is not only low-cost in its
basic form, but is also flexible and
expandable. Each briefcase will hold
several PALMs and interface cables so
that an engineer can carry, in one
hand, all of the peripheral driving
equipment which he needs. Because
OASIS 820 replaces any number of
test boxes, the cost per function is
minimal so that a Service Engineering
Department can plan ultimately to
have one briefcase for each engineer.
In the field of peripheral testing this
gives OASIS 820 the lowest cost per
function in the industry.

For more information on this
revolutionary new product contact us
at the address below.
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EP4000 EPROM Programmer/Emulator - Not just a
programmer.
Programs a wide range of EPROMs without personality cards. Video
output for editing and LED display for stand alone operation. Standard
interfaces include RS232C, 20mA, TTL, cassette, printer and DMA. In
EMULATION MODE EP4000 replaces your in -circuit PROMS for program
development and makes changes, entries, edits simple. Accessories
include Bipolar programming modules, multi EPROM simulator adaptors,
buffer pods, ERASERS, Monitors, 2764/2564 programming satellite, printer
and production gang programmers.

EP4000 programmer/simulator £545.00 P4000 production programmer
£545.00(9 sockets) Eraser £78.00 Monitor £88.00 Printer £395.00

Microtek MT80
Probably the most reliable small matrix printer. To coincide with the move
into our new factory we are offering these at clearance prices. 9 x 7 matrix,
upper and lower case - one only ARABIC - extended print, 40,80,132
column, 125 CHARACTERS PER SECOND.

Parallel MT8OP £395.00 Serial MT80S £445.00

Cables available for all of the popular micros.

DYSAN DISKETTES. Indisputably the best you can buy.
30,000 diskettes in stock. As well as the standard range of diskettes for
Apple, PET, TRS-80, etc, we also supply pre -formatted for: CPT 8000,
Micom/P5002, all IBM, A ES/Lanier, Atari, Nexos 2200, Wang, Zenith and
P2000. For immediate delivery call our HOTLINE... Weybridge 48346/7

The Revolutionary New 8" Thinline
Tandon's revolutionary new 8 inch floppy disc drive is only half the
thickness of earlier drives so that you can pack twice the storage into the
same space. In addition a new method of construction allows the drive to
constantly compensate for changes in temperature and humidity so that
real capacities of up to 4.M.bytes are now achievable in the usual 8 inch
floppy disc drive envelope size. The TM800 series drives require only D.C.
power (5v and 24v) so that they run cool and no changing of pulleys and
belts is needed for manufacturers who want to ship products abroad.

Our new low profile packaging. designed and built in the U.K., complete
with power supplies makes incorporation into, or addition to, existing
systems simple.

APPLE II & TRS-80 COMPATIBLE MINI FLOPPIES
This is our popular TM 100 series mini floppy...
Tandon make 40,000 of these a month. Available as bare drives and
packaged in single and dual cabinets with power supplies. Capacities
from 100K.bytes to 1 Mbyte per drive! Compatible with TRS-80, Video
Genie, SUPERBRAIN, Horizon, Zenith, SWTP, Heathkit etc., and supplied
as the standard drive with many of these systems.

TRS-80 compatible
(in cabinet with
power supply)

APPLE ll Compatible

DUAL UNITS 40 track
80 track

SINGLE UNITS 40 track
80 track

Single disc
Dual disc

APPLE Controller board DOS 3.3

£249.00
£488.00

£POA

£399.00
£549.00
£219.00
£289.00

Prices exclude VAT and delivery charges.

SPARE PARTS SERVICE AND TRAINING
We carry a complete stock of emergency spare parts for Tandon disc
drives and we can fix any drive on a short turn -round. All final testing is
carried out on an in-house ATE drive testing system which can run 73
separate diagnostic programs to ensure that your drive leaves us in
absolutely first class condition. A less complex calibration service is also
available. Full product support exists for genuine OEM customers and we
run single day training courses at regular intervals. Call our service
engineering department for further information.

We carry the full range of Dysan alignment diskettes and a staff of
Sales Engineers will be pleased to help you with any queries.

HAL Computers limited
57 Woodham Lane New Haw
Weybridge Surrey KT15 3ND
Telephone: Weybridge 48346/7



Negst3d-wisat
4core lcdsovi3fa.
Our new Micro Winchester gives you from 5 to 20 M.bytes of
hard disc storage from as little as £1425.00 fora complete
ready -to -go, plug-in system with software.
Floppies and larger more expensive hard discs are no
match for our new drives which pack enough data to run
serious business or technical applications software
into a mini -floppy size 51/4" unit. Your data is
protected in the sealed enclosure making diskette
handling problems a thing of the past. The disc is fast
- 40 times faster transfer rate than a mini -floppy -
yet fits into the same space and so can de used as a
replacement or an enhancement.

Controllerbility'
Our controller comes with a range of adaptors to plug on to
most popular micros and there are more, adaptors on the way. It
supports two discs with ease and while others are struggling with
less stable analog data separators and speed -eating error
correction circuits, we use a high performance digital design which
literally locks into the data stream and stays there. Incidentally we
also sell digital data separator cards to OEMs. Real time and multi-
tasking applications benefit from the controller's interrupt
capability and macro level command structure and the OEM
version features a simple software interface and CP/M 2.2 BIOS
with extensive development aids. The software comes on either
51/4" or 8" diskettes together with Boot PROMs.

Service and Support
If you are impressed with the specifications so far, there is
more to come. Our packaged sub -systems are assembled
in-house and they carry a full one year parts and labour
warranty. Our controllers are built completely from TTL

logic - there are no fancy chips - so we can fix them if
they ever break down. Dozens of floppy disc drives go

through our workshops every month and we are well
known within the industry both for our training courses

and our heavy investment in computer based disc test
equipment. If your Winchester ever stops

working you can depend on
us to fix it.
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HAL Computers Limited
57 Woodham Lane New Haw
Weybridge Surrey KT15 3ND
Telephone: Weybridge 48346/7
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MICRO
NETWORKS

PM 1000 16 BIT
CP/M86**

The PM100 is remarkably low in cost
it offers one of the highest performance -to -price ratios of any "truly
intelligent- terminal available today. It boasts a full page
display. Up to 66 lines of 80 characters. Unique
proprietary word processing software and split-screen
display for comparing related documents. Best of all,
you receive your PIICEON terminals when they are °
promised, no excuses.

Languages:
BASIC (Microsoft)
CIS COBOL (Micro Focus) Free Application Software ANSI standard terminal control functions available in

Future: PASCAL given with every system the industry.

NFW PM 2010
An 8086 based CPU. Built on a single easily accessible

PC Board with 32K of RAM standard.
The Model 2010 is plug compatible with any computer
supporting standard ASCII terminals and is capable of

going well beyond this via the most complete set of

A CORVUS computer disk system LOW LOW PRICES CORVUS DISK SYSTEMS
provides 6.11 or 20 million Bytes of
unformatted storage.
The price includes:
A single enclosure that contains
A Winchesterdisk drive.
A power supply and an intelligent controller.
An interface card with a 5 foot cable for
the specific computer.
System software and installation manual
mirror back-up to V.C.R.
Networking and Multiplexors.

NEC SPINWRITERS

The new NEC 3500, 5500 and 7700 Series of
SpinwriterIM are top quality printers setting new
standards for today's most demanding office printitig tasks.

DIABLO PRINTERS
* Print speed up to 40 cps.
* RS -232-C and CCITT V.24 serial

interface.
* Full 128 ASCII Character set: 96

printable.
* More than 120 print wheel type

styles and fonts are available.
* Full word processing capability.

FULL RANGE OF SYSTEM
APPLICATION SOFTWARE
AVAILABLE
PHONE 01-839 3701

DEALERS ENQUIRIES INVITED - PHONE 01-839 3701 or VISIT OUR SHOWROOM AT 60 PALL MALL LONDON
 Circle No. 170



Huge memory capacity can be achieved without loss of processing performance.

Making the most of
virtual storage systems
THERE ARE two main ways to increase the
speed of the simple system of virtual stor-
age demonstrated in the October issue of
Practical Computing. We can speed up
the memory accesses needed for transla-
tion, or reduce the number required.

To speed page -table access, the page
table could be held in a section of memory
with a shorter access time than the main
memory. Many mini and mainframe com-
puters incorporate a small - in propor-
tion to the size of main memory - 'cache'
storage with a relatively fast access time.
Part or all of this storage can be used to
hold the page table.

Cache memory tends to cost more than
the standard memory, however, and it is
not always feasible to devote much of it
for address -translation purposes. We

by Michael Bloor

reach a compromise solution, therefore,
by keeping the results of the last few
address -translations in the cache
memory.

This can be surprisingly effective. In
most cases an instruction address to be
translated will be contained in the same
virtual -storage page as the previous
instruction. This will not be the case if the
program executes a branch to code in
another page, or consecutive instructions
bridge a page boundary, but in perhaps 90
percent of cases the translation can be
performed merely by referring to the
last instruction address translation.

Even where a program makes constant
use of subroutines, saving just a few trans-
lation results in cache memory can ensure
that perhaps 95 percent of instruction -
address translations do not need to access
main memory.

Remember each result refers to a com-
plete page containing 500 or more
machine -code instructions.

Data may also be grouped in a small
number of pages, depending upon the
programming language used and the style

of the programmer, so we might expect 80
percent or more of all translations to be
performed without accessing main stor-
age.

In some machines, separate cache
memories exist for address translation
and for other purposes. Where such a
memory is solely devoted to address
translations, it is sometimes known as the
translate look -aside buffer.

Translation results held outside the
main page table must not be allowed to
become inaccurate when paging opera-
tions between memory and disc take
place. Paging will only take place once in
many thousand translations, so we can
dispense with results currently held in
cache memory after a paging operation,
and start building a new list from scratch.

We may page -out some parts of the
operating system, but we should not, for
example, page -out the paging supervisor.

The paging supervisor must have some
way of knowing what pages are to remain
`fixed' in memory. It is possible to use the
low -order bit of each entry in the page
table to show if the page is currently in
memory. This is because page -frame
addresses always end with 11 bits of zeros
in a system with 2K pages. Another of
these bits can be used to mark that a page
is fixed in memory.

When the system is initialised, the pag-
ing supervisor will mark as fixed the pages
containing its own routines and crucial
parts of the operating system. Programs
can also call the paging supervisor as a
subroutine, and ask that certain pages be
fixed. This could be desirable if a page
contains code dealing with applications
where a delay for a page -in operation
would be unacceptable - see figure 1.

Computer systems which incorporate
virtual storage will normally be multi-
user systems, and users will usually be
allocated memory for program and data
storage by an allocation subroutine in the
operating system. In contrast, many
small, single -user systems assume that all
the memory left after the operating

Figure 1. Page -table entry with page -fixed bit.

Top 14 bits of
page frame address

bit 15 2 1 0

Paged out bit

Page fixed bit
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system has been loaded is available for a
single user.

Systems allocating memory to separate
users commonly implement some kind of
storage -protection arrangement. This
will be designed to stop a user referencing
or altering memory allocated to another
user. It will also prevent references to
unallocated memory, on the grounds that
these must be erroneous. As part of the
storage -protection arrangement, we can
use another bit in each page -table entry to
show that the page is invalid, in that it has
not been allocated to any user. If a pro-
gram attempts to use such a page, the
translation hardware will intercept the
operation and signal an error - see figure
2.

To make sure that such errors are noted
as early as possible in the translation pro-
cess, a system may use a number of page
tables and a segment table instead of a
simple page table. Elements of the seg-
ment table point to page tables rather
than page frames. Thus a 4Mbyte com-
puter system might have 64 page tables,
each mapping 64K of virtual storage.
Each page table would have 32 entries,
one for each 2K page. The segment table
would have 64 entries, each pointing to a
page table.

A complete 64K block of unallocated
virtual storage can be shown by a seg-
ment -invalid bit in the appropriate ele-
ment of the segment table - see figure 3.

Translation now takes place using the
segment table followed by the appropri-
ate page table. Since the segment table is
small, it can be held entirely in cache
memory. If the system allocates memory
to users in 64K blocks, all references to
unallocated memory will be detected by
the translation hardware using informa-
tion in the cache memory alone. Since we
are referring to virtual memory, 64K is
not as large a figure as it may seem.

Programs can be prevented from read-
ing or updating memory owned by
another user by having an ownership key
associated with each page of virtual stor-

Figure 2. Page -table entry with page -invalid bit.

Top 13 bits of
page frame address

bit 15 3 2 1 0

Paged out bit

Page fixed bit

Page invalid bit
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Storage
age. Each current user is given an identifi-
cation number by the operating system,
and the memory -allocation routine sets
the key of each page allocated to the
identification number of the new owner.
The key can be just a single byte in cache
memory, which would allow for up to 256
concurrent users.

Whenever information is read from or
written to memory, the computer hard-
ware can check the identification number
of the current user against the ownership
key for the page accessed. An illegal
attempt at referencing or updating
another user's memory can thus be inter-
cepted and an error reported.

In practice, the scheme may be rather
more complicated. Some systems main-
tain ownership keys for page frames
rather than pages. This means that page -
in operations must update the ownership
key of the page frame filled. A user may
also be allowed to read, but not alter,
certain parts of storage which he does not
own. In particular, we may want pro-
grams to be able to read information from
memory used by the operating system.

If a page -in is required when all the
page frames of real memory are occupied,
the paging supervisor must select a page
currently held in memory for replace-
ment. Paging can be reduced by an appro-
priate method of selection.

The system may maintain a usage key
for each page frame as an aid to the
paging supervisor. Once again the keys
may be held in cache memory. When data
is read from a page frame, a page -frame -
referenced bit will be set on in the usage
key. If data is written to a page frame,
including data read in from peripherals, a
page -frame -updated bit will be set on.

When a page must be replaced, the
paging supervisor inspects the usage keys,
searching for a page frame which has not
been updated. Such a page can be
replaced without a page -out, as an identi-
cal copy of it already exists in the page
file. The paging operation will therefore
need only one input/output operation
rather than two.

Segment table Page table no. 1
(64 x 3 byte entries) (32 x 2 byte entries)

bit 23

Top twenty-three
bits of page
table address
(last bit must be
zero)

1 0

Segment
invalid
bit

Page table nos. 2-64
(32 x 2 byte entries each)

15 3 2 1 0

1 1 Paged out bit
Page fixed bit

Page invalid bit

*Top thirteen bits of
page frame address

*Only the top thirteen bits are needed for finding a
2K page frame with a twenty-four bit address.
Eleven bits of zero are added to give the address.

Figure 3. Segment and page -tables for 4Mbyte system.

If a page is found which has been
neither updated nor referenced, then it
must be memory allocated to a user but
not in use. This too can be replaced
without a prior page -out, and is an even
better candidate for replacement.

After the new page is paged in, the
usage key of the page frame selected is re-
set to the not -referenced, not -updated
state - see figure 4.

A more sophisticated paging super-
visor will make periodic inspections of the
usage keys. It will note the status of each
key before re -setting it to the not -

Figure 4. Replacement of pages without page -out.

Before

page -in

After

page -in

page a. 0 0 or 1

page b. 0

Page frame with
contents

Referenced
bit

Altered
bit

Usage key with
contents

referenced, not -updated state. In this way
the paging supervisor will know not only
whether pages have been referenced and/
or updated, but also how recently.

Using this knowledge, the paging
supervisor maintains page queues from
which it selects pages for replacement.
The layout of the queues is shown in
figure 5.

Pages for replacement are selected,
when possible, from queue 1. Pages at the
top of the queue, the least recently used,
are selected first. If queue 1 becomes
empty at any point - that is, all pages in
real memory have been updated at some
time - the page supervisor chooses a
page for replacement from queue 2, and
so on. Pages which are fixed cannot be
replaced, and are excluded from the
queues.

The paging queues could also be
arranged so that pages belonging to high -
priority users are lower down the queues,
and therefore less likely to be replaced.
This is unlikely to be necessary, however,
as a high -priority user will be able to
make frequent use of his pages, and they
are therefore unlikely to come to the head
of a queue.

Many computer systems use direct -
memory access, DMA, controllers for
input and output. With these, the CPU
does not have to transfer each byte
between memory and an I/O port.

(continued on page 123)
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FITS
LIKE A
GLOVE

The perfect system printer - the 1'
series - tailor-made to fit your
printing requirements. These dot

matrix impact printers not only suit
your budget at a new low starting
price of £695.00, but also complement
most mini and microcomputers
around today.
The DP -9000L and DP -9500L series
print up to 150 cps to a width of 80/
132 -cols, and if you're looking for

flexibility, three interfaces are
included in each model.
Other printers in the range include
the 40 -column DP -1000, 80 -column
DP -8000, 132/220 -column DP -9501
and the 80/132 -column DP -9001,
most with grafixPLUSTM

Which all means that in terms of
price and compatibility, Anadex is
the automatic choice.

/AAA DetailsAnadex Ltd
Basingstoke.

AnadexHants Limited.567W2, e3a4v0eir Hose.ieui 8S5t8a7t61nARnoaadde, xHi-1 o k 6

G.

Al STOCKISTS
ENGLAND: AVON Wilkes Computing Ltd Tel: 0272 290651 BERKS Riva Terminals Ltd Tel: 03447 5193 CAMBRIDGESHIRE Co mart Ltd Tel: 0480 215005 DERBYSHIRE

Midlectron Ltd Tel: 077 382 6811 HERTFORDSHIRE Data Efficiency Ltd Tel: 0442 63561 Data Design Techniques Tel: 01-207 1717 LANCASHIRE Keytech Eng Ltd Tel: 061
834 9244 Stack Computer Services Ltd Tel: 051 933 5511 SURREY Peripheral Hardware Ltd Tel: 01-941 4806 WILTSHIRE Kode Services Ltd Tel: 0249 813771

SCOTLAND: FIFE CS Scotland Ltd Tel: 0592 773710 MIDLOTHIAN Microcentre Ltd Tel: 031 5567354 STRATHCLYDE Robox Ltd Tel: 041 221 5402
WALES: GWENT Data Type Terminals Ltd Tel: 063 33 65307
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(continued from page 121)

Instead it informs the DMA controller of
the address of the data buffer, the length
of the buffer, the peripheral being used
and the direction of transfer - input or
output.

The CPU's work lies in initiating, not
undertaking, data transfer, and it is free to
carry out work for one user while I/O for
another takes place under the control of a
DMA controller. In large systems there
may be a number of DMA controllers, or
channels as they are sometimes known,
all of which can operate concurrently.

A program expects, of course, that data
read in for its use will be placed in conti-
guous locations in virtual storage. Simi-
larly, it expects to write out data from a
contiguous buffer. If a buffer is contained
in a single page of virtual storage, then the
virtual address of the buffer can be trans-
lated to a real address before data transfer
takes place, either by the CPU or the
DMA controller itself.

Should the buffer span virtual storage
pages, the translation becomes more
complex. Although the pages which con-
tain the buffer will be contiguous, the
page frames containing the pages need
not be. This means that if the page table
contains the information shown in figure
6, a simple request to read in 4,000 bytes
to the buffer at hex EFOO, virtual, may
have to be translated to requests to:
 Read 256 bytes into Hex 3F00, real,

onwards.
 Read 2,048 bytes into Hex 8800, real,

onwards.
 Read 1,696 bytes into Hex 3000, real,

onwards.
Before this translation can take place,

all the pages concerned must be paged in.
They must also be marked as fixed for the
duration of the I/O. This prevents the
paging supervisor re -allocating the page

Queue no. 1

Pages not
referenced
or altered

page
address

Page most elegible
- - for replacement

Queue no. 2
Pages not
altered but
referenced

Queue no. 3
Pages not
referenced
but altered ,

Page least eligible
for replacement

Queue no. 4
Pages both
referenced
and altered

Least
recently
referenced
updated

Most
recently
referenced
updated

Figure 5. Page queues.

frames used, after the CPU has initiated
the I/O, but before the DMA controller
has completed it. As we have already
noted, page frames into which data is read
must also have the altered bit set on in
their usage keys.

By a variation of Parkinson's Law, the
size of programs and the number of users
will increase to fill even the virtual
memory available. A computer which
seemed to allow for all foreseeable re-
quirements with 24 -bit addressing may
seem very limiting once 16Mbyte of vir-
tual storage is insufficient.

If 16Mbyte of real storage is still insuf-
ficient, there is a technique which allows

Figure 6. Translation of input/output requests.

EFOO

Virtual
address
range of
buffer

FE9F

D800

E000

E800

F000

F800

Page
addresses

Page table

1800

6000

3800

8800

3000

Page frame
addresses

} 3F00-3FFF

8800-8FFF

3000-369F

Real
address
ranges of
buffer

virtual storage to be practically unlimited,
and gives each user the illusion of sharing
the complete 16Mbyte address range only
with the operating system.

A separate page table is used for each
user so that each user receives a different
impression of the way virtual storage is
laid out. This means that different users
may use the same virtual addresses for
their own use. As long as the identical
virtual addresses used by the different
users are translated to different real
addresses, there is no conflict in the stor-
age of data.

To ensure that the correct translation
of each virtual address is made, the trans-
lation hardware holds a pointer to the
page table currently being used for trans-
lation. Each time a new user gains control
of the CPU, the page -table pointer is
updated. Figure 7 shows a two -user
system with user 1 currently in control.

If we limit our 16Mbyte, real storage,
computer to 50 users, with 3Mbyte of
each user's address range taken up by the
operating system, the computer will have
50 x 13Mbyte = 650Mbyte of virtual
storage available for user allocation.

Numbers like these might give the
impression that a computer using virtual
storage can undertake many times the
amount of work it could handle pre-
viously. This is not true. Using a reason-
able ratio of virtual memory to real
memory will probably bring about
marked performance improvements.
Additionally, the system designer's and
programmer's jobs will be made easier. If
too large a ratio is used, however, a vastly
degraded performance can result,
because paging becomes excessive with a
large virtual memory/real memory ratio.

(continued on page 125)
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SHARP Ns

111Z -EM K SPECIAL OFFER!
A proper full size microcomputer for less than
the real cost of a toy microcomputer.
The Sharp comes with 48k of RAM and the
screen and cassette are built in, instead of
being expensive extras.

Nett VAT
347.00 52.00

Total
399.00
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OTHER SHARP PRICES

NETT V.A.T.
MZ80 I/O Expansion Interface 96.00 14.40
MZ80 F.D. Dual Disks 560.00 84.00
MZ80 F I/O Disk Interface 52.00 7.80
MZ80 FMD Master Disk and Manual 20.00 3.00
MZ80 F15 Disk Cable 8.00 1.20
MZ80 FOS Extra Disk Cable 7.00 1.05
MZ80 P3 Dot Matrix Printer 365.00 54.75
MZ80 T20C Machine Language 18.00 2.70
MZ80 TU Assembler 36.00 5.40
MZ80 T4OE Pascal 40.00 6.30

6.00MZ80 I/0-1 Universal Interface Card... 40.00

TOTAL

110.40
644.00

59.80
23.00

9.20
8.05

419.75
20.70
41.40
46.00
46.00

Shops & Mail Order
LIVERPOOL MICRODIGITAL
33 Dale Street, Liverpool, L2 2HF. Tel: 051-236 2828
Manager, Tim Best. Between the Town Hall and Magistrates Courts. (within Lasky's).
BIRMINGHAM MICRODIGITAL
19/21 Corporation Sheet, Birmingham, B2 4LP. Tel: 021-632 6303.
Manager Peter Stallard. 300 yards from Bullring Centre (within Lasky's).
EDINBURGH MICRODIGITAL
4 St James Centre, Edinburgh, EH I 3SR. Tel: 031-556 2914.
Manager: Colin Draper. East end of Princes Street, St. James Centre (within Lasky's).
SHEFFIELD MICRODIGITAL
58 Leopold Street, Sheffield, Si 2GZ. Tel: 0742 750971.
Manager Justin Rowles. Top of the Moor, opposite town hall (within Lasky's).
CHESTER MICRODIGITAL
The Forum, Northgate Street, Chester, CHI 2BZ. Tel: 0244 317667.
Manager Jeremy Ashcroft. Next to the town hall (within Lasky's).
MANCHESTER MICRODIGITAL
12/14 St. Mary's Gate, Market Street, Manchester, M1 1PX. Tel: 061-832 6087.
Manager. Lesly Jacobs. Corner of Deansgate (within Lasky's).
NOTTINGHAM MICRODIGITAL
1/4 Smithy Row, Nottingham, NG1 2DU. Tel: 0602 415150.
Within Market Square, Exchange Buildings, Nottingham (within Lasky's)
KINGSTON MICRODIGITAL
38/40 Eden Street, Kingston, KT1 1 EP. Tel: 01-546 1271.
Opposite Main Post Office (within Lasky's)

MU Order
If you, are unable to get to a Microdigital ,hop then you con buy your requirements from our Moil Order Deportment at

Mkrodignol Limited, FREEPOST (No stomp required), Liverpool, L2 2A8
The Conditions of Business ore the some as the shops except

1 Allow one week for personal cheques to dear
2 Add El p&p to orders under CIO
3 Carnage free on orders over EIO within Mainland U K Overseas add 15%
Telephone Orders
Just give your credit cord number and requirements on our 24 hour 7 day
Ansophone Service 051.236 0707 Moil Order Manageress - Lyn Motor

MICRODIGITAL
TheMicrocomputer Specialists
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2 year
parts and labour
guarantee on all
Sharp products

supplied by
Microdigital

Microdigital limited
Microdigital Limited is part of the retail division of the Lodbroke Group of companies

and is registered in England.
Registered Number 319646437
Registered Office Chancel House, Neosden Lane, London NWIO
Directors P M George, P Klein, G W Ralph, D 1 Sate, T Edmundson
Ultimate Holding Company Lodbroke Group Limited VAT Number 240 1132 31
Computer Itsitailors Association
We are founder members of the Computer Retailers Association, o voluntary organisation of leading micro -computer
dealers and service orgonaotrons
The purpose of the Association is to mointain and improve standards of trading and customer support within the
industry and to present the industry's case to the outside world The Association also outs as a forum where members
can discuss common problems

Microdigital Mail Order Form
Office Use
only

Goods required Price
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6
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,t 150/o current at the time of waling orders under £10
,lease allow for any changes.
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Nome, Access 5224

Address -
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Post Code American Express/Diners Club/
Stereo Club No I
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(continued from page 123)
When the operating system hands con-

trol to a new user, it is likely that the pages
the user needs will have to be paged in -
having previously been paged out to
make room for a previous user. By the
time they are paged in again, it may be
time for the user to relinquish control,
especially if I/O for a higher -priority user
has been completed by a DMA controller
in the meanwhile.

In a bad case, this phenomenon, known
as thrashing, can result in almost no useful
work being done as paging uses up all the
computer's capacity. Such a situation can
be avoided by careful design and use of a
computer system, but precautions can
also be taken by the paging supervisor
itself.

If the paging supervisor finds that it is
carrying out more than a certain rate of
paging operations, it can ask the operat-
ing system to lock out one or more low -
priority users until the computer is less
heavily loaded. Virtual storage is
designed to be transparent to the applica-
tion programmer, the only noticeable
effect being the extra memory available.
In fulfilling its original design aims, vir-
tual storage has opened up a whole new
range of opportunities to make computer
systems easier to use and faster in opera-
tion.

Whole libraries of subroutines can be
permanently held in virtual storage. They
will only be paged into real storage when
they are used and need not be included in
a user's program. If the page supervisor
knows that a certain address range is
reserved for these subroutines, they do
not even have to be loaded from disc
when the computer is started, as they will
already be contained in the page file from
the last time the computer was used.

In this way, the subroutines are
instantly available to all programs, but
need take up no more room on disc than if
they were in a separate library file. User
programs will take up less space both in
memory and on disc, because the subrou-
tines no longer have to be included in
every program which uses them.

Many facilities previously required in
programs and operating systems become
redundant with the introduction of virtual
storage, as they were provided originally
only because of memory limitations.
Small work files can be dispensed with
and the data held in memory. A word-
processing program could read the whole
of the text to be manipulated into virtual
storage, and let it be paged in and out as
required. The program need no longer
concern itself with moving data between
disc and memory in the midst of altera-
tions.

A program where modules were pre-
viously loaded and run depending on a
menu selection can be kept completely in
virtual storage. This simplifies sharing
data between modules, and extending
programs to handle multiple terminals.

Imagine a computer system designed
from the outset around virtual storage
concepts. Such a machine would perhaps
use 32 -bit addressing to allow it to access
up to 4,096Mbyte.

The whole disc storage of a purpose -
designed system would act as a paging
file. This means that all the programs and
all the data on the system would be perm-
anently held in virtual storage.

All data could be accessed simply by
using its virtual address, and any program
could be executed simply by branching to
its virtual starting address. The paging
supervisor would detect when the virtual -
storage address given referred to a page
not currently held in real storage, and
would perform a page -in.

There would be a memory directory,
the equivalent of a disc directory, which
could be searched when the address of the

Figure 7. Multiple virtual -storage system.

required data or program was not known.
Ideas such as disc drives, tracks and sec-
tors would now only concern the paging
supervisor.

Concepts such as loading programs
before they can be run and the use of data
buffers would no longer be needed. Con-
ventional ideas of opening, closing, read-
ing and writing files could still be used to
access data, but unless the data was held
in a complex order, it would normally be
easier to refer to each record in a file in
the same way as a program would cur-
rently refer to the elements of an array.

Such systems are not merely a possibi-
lity for the future. They are feasible
today, and are held back merely by prob-
lems of compatibility with existing
systems, and reservations of computer
people used to a more conventional, and
more complex, ideology.
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micro
networks

* 5.25 or 8" floppy Disk drives
* Z80A CPU (4 MHz)
* 64K RAM (standard). and Separate 3KB for CRT
* Operating Systems:

- Industry standard CP/M and MP/M
- Powerful Ai -own DOSK ET
- UCSD PASCAL Tr"

* Languages:
- BASIC -80 and MBASIC
- COBOL -80 and PL/3
- FORTRAN IV, CABSIC. MACRO ASM
- XASM-Z8000, XLOADER-Z8000, XMACRO-86
*Full complement of peripherals including special
Winchester disk unit with optional cartridge back-up,
Cartridge disks. External floppy disks, Memory extensions, etc.

LOW LOW PRICES

NEW
ABC from Ai

SUPERBRAIN
Model DD
* 320K Dual Disk Capacity
Model QD
* 670K Dual Disk Capacity
Model DT
* 1 52 MB Dual Disk Capacity
Model HD
* with 5Mb.

Options:
True Decenders Graphics
Parallel port for Super Brain
Hard disk Interface.

SOLVE 'YOUR STORAGE SHORTAGE
INTERTEC DISK
10MB Winchester
STORAGE SYSTEMS

LOW LOW PRICES

Shugart 8 inch mechanism
Quiet, table -top operation
Can be used with CompuStar or SuperBrain Video Terminals
Whether you need an extra 10 megabytes for your
SuperBrain or an enormous multi-user network, the
CompuStar 151 DSS solves your storage shortage problems.

NEC PRINTERS
Seven basic models - Qume- and Diablo -compatible
mechanisms, plus five RO and K SR terminals - fit ewry
letter quality printing application at speeds up to 55 cps.
options:
tractor sheet feeder.

FULL RANGE OF SYSTEM
APPLICATION SOFTWARE
AVAILABLE
Free Application Software
given with every system

DEPPLERS ENQUIRIES INVITED
PHONE 01-839 3701
or VISIT OUR SHOWROOM AT
60 PALL MALL LONDON
& SEE THE COMPLETE RANGE

MICRO
NETWORKS
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the softwa e
house

SUPER PROGRAMS FOR
TRS-80 I VIDEO GENIE

C = Cassette D = Disk

MICROCOSM IS A COLLECTION OF INTERESTING GAMES AND EDUCATIONAL PROGRAMS.
IS AMAZING VALUE FOR MONEY AT LESS THAN .£1 PER PROGRAM!

MICROCOSM I (C) 30 PROGRAMS INCLUDING WIPEOUT, ATLANTIS, NEWS PHOTOGRAPHER, FAKEOUT AND

SOUTH POLE

MICROCOSM II (C) 20 PROGRAMS INCLUDING : PERSPECTIVE RACER, SHOOTING GALLERY, DECIPHER

AND ALGEBRAIC FACTORING.

MICROCOSM III (C) 20 PROGRAMS ALL WITH SOUND : INCLUDES EXCELLANT"PINBALL' IN MACHINE CODE.

ALSO MICRO-ORGAN, GUNFIGHT AND 'SUBMARINE'.

£19 00

£19.00

£19 00

GRAPHIC GAMES

BANK ROBBERY (C) A MINI -ADVENTURE WITH GRAPHICS. CAN YOU ROB THE BANK AND MAKE A

SUCCESSFUL GETAWAY? £8.00

AIR TRAFFIC CONTROLLER (C) HOW DO THEY CONTROL ALL THOSE PLANES? TRY THE JOB YOURSELF £9.00

DAM BUSTERS (C) ACE GRAPHIC SIMULATION OF THE FAMOUS WW II RAID WITH BOUNCING BOMB. £9.00

BALLOON (C) MOVE YOUR BALLOON THROUGH THE MAZE. ITS A LOT TOUGHER THAN YOU THINK!

ARCADE GRAPHICS AND SOUND. £8.00

DARKSTAR (C) SPACED OUT IN OUTER SPACE! YOUR SHIP BREAKS DOWN AND YOUR BOMBS ARE ABOUT TO

DETONATE! YOUR CREW WONT TALK TO YOU! GRAPHICS AND SOUND. £12.00

LABYRINTH (C) A TREACHEROUS MAZE WITH MORE THAN A FEW SURPRIZES, PRESENTED IN 3D PERSPECTIVE! £9.00

DEATHMAZE 5000 (C) TOUGHER AND EVEN MORE TREACHEROUS THAN 'LABYRINTH'. £9.00

THE BEST RAZZLE-DAZZLE ACTION GAMES FROM BIG FIVE.

* GALAXY INVASION * SUPER NOVA * COSMIC FIGHTER * METEOR MISSION II * ATTACK FORCE * EACH £9.00

ADVENTURES:

DEATH DREADNAUGHT (C) YOU ARE THE LAST SURVIVING MEMBER OF THE CREW, OF YOUR STARSHIP,

STALKING ITS CORRIDORS IS A BLOODTHIRSTY ALIEN! WILL YOU

MAKE IT TO THE LIFEBOAT? £9.00

HELL FIRE WARRIOR (C) & (D) SEQUEL TO THE 'TEMPLE OF APSHAI' AND MUCH TOUGHER. A GRAPHIC

DUNGEON &DRAGONS STYLE ADVENTURE. £20.00

WIZARD'S MOUNTAIN (C) OUR OWN ADVENTURE FULL OF MYSTERY AND MAGIC. NOW ON TRS-80. £9.00

LOST DUTCHMAN'S GOLD & SPIDER MOUNTAIN (C) 2 ADVENTURES OUT WEST ON ONE CASSETTE. £10.00

LOST SHIP (C) AN ADVENTURE ON THE 'MARIE CELESTE'. £9.00

ATLANTEAN ODYSSEY (C) AN ADVENTURE OF UNDERSEA MYSTERY AND EXPLORATION. £9.00

QUEST (C) AN ADVENTURE IN AN UNKNOWN LAND WITH GRAPHICS AND SOUND! £9.00

SLEUTH (C) YOU ARE THE DETECTIVE IN THIS DEVIOUS MURDER-MYSTERY. £9.00

NEW! AN ADVENTURE WITH REAL-TIME GRAPHICS, SOUND, AND MANY, MANY ROOMS

THROWN OFF THE PLEASURE PLANET WITH NO CREDIT. FORCED TO EARN YOU FARE HOME BY DOING A JOB FOR THE
DUBIOUS 'FINANCIERS' OF BABYLONIA. (THE ALTERNATIVE WAS WASHING-UP AT A VOGOL ARTS WORKSHOP - FOR
3000 YEARS.) YOU MUST EXPLORE AND RETURN VALUABLE ITEMS FROM THE ALIEN CATACOMBS KNOWN AS THE
VAULTS OF CYMARRON BY THE AUTHOR OF 'DARKSTAR' - NORMALLY 2 PARTS ON CASSETTE

WITH MANUAL £20.00

MAGAZINES : WE HAVE IN STOCK THE ENTIRE YEARS BACK NUMBERS OF 80 MICROCOMPUTING UPTO AND INCLUDING
THE CURRENT ISSUE. £3.00

MAIL ORDER
146 OXFORD STREET
LONDON W.1
TEL: 01-637 2108

RETAIL SHOP (MON-SAT 9.30/5.30)
1 HORSESHOE YARD
BROOK STREET
LONDON W.1
TEL: 01-493 3420

PLEASE ADD 15% VAT AND 80p POST Sr PACKING TO ORDER. P Sr P ON 1,ifICRO'£ 1.20

PRACTICAL COMPUTING November 1981
 Circle No. 174

127



LOCAL DEALERS

LONDON
Bellmartin Services Limited
194 Union Street
London SE1 OLH
Tel: 01-928 5322/3

Lion House (Retail) Limited
227 Tottenham Court Road
London W1P OHX
Tel: 01-637 1601

Personal Computers Limited
194-200 Bishopsgate
London EC2M 4NR
Tel: 01-626 8121

S. W. Winter & Co. Limited
101 Westminster Bridge Road
London SE1 7HR
Tel: 01-633 9611

PROVINCES
Avon
Microstyle
29 Belvedere
Lansdown Road
Bath BA1 5HR
Tel: 0225 334659

Buckinghamshire
Chiltern Microcomputers
Limited
The Finlandia Centre
Oxford Road
Gerrards Cross
SL9 7RH
Tel. 02813 88832

Cleveland
Weyfringe Limited
Longbeck Road
Marske
Redcar TS11 6HQ
Tel: 0642 470121/2/3/4

Cornwall
Diskwise Limited
25 Fore Street
Callington PL17 7AD
Tel: 05793 3780

Hertfordshire
CCS Microsales
7 The Arcade
Letchworth SG6 3ET
Tel: 04626 73301

Merseyside
Currie (Business Equipment)
Limited
8 Upton Road
Claughton
Birkenhead L41 ODF
Tel: 051 658 5111

Business Equipment Centre
(Liverpool) Limited
31/35 Edge Lane
Liverpool L7 2PA
Tel: 051-263 5783/4421/
5738/6683

Norfolk
Anglia Computer Centre
88 St. Benedicts Street
Norwich NR2 4AB
Tel: 0603 29652

Oxfordshire
Alphascan Limited
Little Bourton House
Southam Road
Banbury OX16 7SR
Tel: 029 575 8202

128

Suffolk

Blyth Computers Limited
Wenhaston
IP19 9DH
Tel. 050 270 371
Surrey
T & V Johnson Limited
(Microcomputers Etc.)
Johnson House
75-79 Park Street
Camberley GU15 3XE
Tel: 0276 20446

Warwickshire
Business and Leisure Micro
Computers
16 The Square
Kenilworth CV8 1 EB
Tel: 0926 512127

Gallid Limited
1 Bilton Road
Rugby CV22 7AA
Tel: 0788 74442/3

West Midlands
Camden Electronics Limited
462 Coventry Road
Small Heath
Birmingham 810 OUG
Tel: 021 773 8240

C.P.S. (Data Systems) Limited
Arden House
1102 Warwick Road
Acocks Green
Birmingham B27 68H
Tel: 021 707 3866

Worcestershire
Arrow Business Computers
Limited
Royal House
11 Market Place
Redditch B98 8AA
Tel: 0527 62733

SCOTLAND
Strathclyde
Turnkey Computer Technology
Limited
23 Calderglen Road
St. Leonards
East Kilbride G74 2LQ
Tel: 03552 39466

Video Vector Dynamics Limited
39 Hope Street
Glasgow G2 6AE
Tel: 041 226 3481/2

WALES

Cardiff
Penny Computer Systems
15 Main Avenue
Peterston-F-Ely
South Glamorgan CF5 6LO.
Tel: Peterston 760681

South Glamorgan
David Potter Office Equipment
Limited
164 Richmond Road
Cardiff CF2 38X
Tel: 0222 496510

West Glamorgan
Croeso Computer Services
516 Mumbles Road
Mumbles
Swansea SA3 4BV
Tel: 0792 60624

...and you've got
a daisywheel
typewriter.

CaRD -L=i)_-' £998, VAT
(RO Version £836 + VAT)

Manufactured in W. Germany by OLYMPIA INTERNATIONAL
SOLE UK DISTRIBUTOR: DATAPLUS LTD.,

* Does the work of both a data
terminal and an electronic
typewriter.

* Saves you hundreds of pounds
in machine costs.

* Full word processing
capability.

* Library of easily -changed
daisy typewheels.

* Optional tractor unit allows
continuous feeding of single or
multi -part forms.

* 'Lift-off' and 'Cover-up'
correction facilities available.

* RO version available without
keyboard.

* Contact your nearest dealer or
the address below for more
detailed information.

re N   pl.!
DATAPLUS LTD.,
39-49 Roman Road, Cheltenham GL51 8QQ.
Telephone 0242 30030 or 37373. Telex: 43594  Circle No. 175
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Flexibilityat the heart
ofyoursystem.

The RADER single board computer has been developed and tailormade to offer the user a

combination of economy by using the most up-to-date techniques of microprocessor technology coupled

with the built in facilities of ultimate expandability and flexibility.

The board is ideally suited as the basis for small to medium business machines, games

machines, industrial control machines, research and development equipment.

standard features

 64K RAM
 4 MHZ Z80A CPU
 51/4" or 8" Disk Interface, single/double I

sided density

 Z80A CTC (clock/timer/counter)

 DMA Controller
 Memory Mapped Video Display

 Memory Mapped RAM Character Generator

 Programmable Video Controller

 8 Expansion Connectors

 Full Custom software development support available

 Sample evaluation board £350 + VAT

 CP/ M DOS available Send for complete technical specification

add on option boards

 Dual Parallel Ports
 Dual Serial Ports
 Cassette Interface
 RAM Expansion Board - Capacity 192K, in

64K Increments

 External ROM Board

 User Prototyping Board
 Hard Disk Interface

 Real time clock with battery back-up

Rade Systems Ltd., 53-55 Ballards Lane, London N3 1XP
Telephone 01-349 4714 Telex 46523 Simsys G. Dedicated Intelligence

 Circle No. 176
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Simply the bes b
Software for
Micro Comptuittr
When it comes to meeting a
business challenge, you'll find
Systematics software packages
are unbeatable! They comprise
an entire library of fully -inte-
grated software programmes,
giving you complete control of
your company accounts, admi-
nistration and stock.

Quotations
Order acknowledgements
Invoices
Sales / Purchase / General ledger
Payroll
Cashflow analysis
Budgeted / actual profit
and loss
Balance sheet
Stock control
Word processing
Addressing and mailing
Whatever you ask of your
micro, remember that a

computer is only as good
as its software - ours is the
best, a fact born out by
our customers world
wide.

the
soft ware
library

When we entered the
micro market three
years ago, we brought
to it ten years experi-
ence in writing busi-
ness software for
mainframe and mini
computers - a formid-
able expertise.

The latest addition to our software range
the Financial Controller is an electronic miracle of organisa-
tion that will not only streamline all your business
procedures, but provide you with vital data for decision -
making - in the form of instant cash -flow analysis, budgeted
profit and loss statements, through to a balance sheet at a
touch of a button.

Add to this our international reputation and nationwide
distribution and support service and you have the ultimate in
business software.

For further details on our software. training courses. or to arrange for
a demonstration simply complete the coupon below and by return
we'll send you the name of your nearest selected Systematics
International distributor.

r

Please send me more information on:
111 The most advanced business software available for my micro.
 Systematics International training courses.

Name PC

Company

Address
130 Tel No

iness

imkt ,g.anwairq

job costing

SVSteituiti,
s

---1;;;;747;;;r:;r---M.""f

St

Systematics
International
Microsystems Limited
Cleves House, Hamlet Road, Haverhill, Suffolk
Telephone: (0440) 61121 Telex: 99431 SIG



Z-80 Zodiac

TRS-80 to Nascom
MIKE FOX of Birkdale, Auckland, New
Zealand has developed this package to
read TRS-80 Basic program cassettes
into a Nascom II. The conversion requires
both hardware as well as software and is
for TRS-80 Level 2 Basic, Video Genie in
the U.K., PMC-80 in the U.S., System 80
in Australia and New Zealand. As the
cassettes are written in a totally different
format, it is necessary to use a small cir-
cuit and input via the port. The tape is
written at 500 baud with an 80p.s. clock
pulse every 2ms. and a data pulse also of
80µ,s. in the middle for a one bit.

First, enter Nascom II Basic by J and
then exit by Monitor or the Reset button
to initialise memory. Next, load the
attached conversion program with the
correct delay values. Start the program by
E 0080 and start the TRS-80 cassette,
with the output pluggged into the port via
the supplied circuit. After loading has
been completed and Nas-Sys has
returned, re-enter Basic by the warm start
command Z. Now the TRS-80 Basic pro-
gram can be listed and may be run.

The cassette volume and tone setting is
very critical. If nothing appears on the
screen, re -run program with 0C8E as 00
to stop synchronous checking and OCCO
as 00 to disable program ending on read-
ing the first null characters. The program
will have to be terminated by using the re-
set button; the second part of the program
will not have been executed. Adjust the
volume and tone until the display
appears.

If when doing a Basic List of the TRS-
80 program, it starts properly and then
gives rubbish, it is most likely the result of
mis-reading of the line -address pointers:
re -adjust the volume or tone and try
again.

It is possible to have a Basic cassette
tape from a TRS-80 disc system, where
the starting address is 6A46. The result
will be that only the first line will List
correctly and the rest will be rubbish.
Replace the subtraction values at OD16
with 4C and at OD1B with 59. Do not
forget the different delay settings for
2MHz or 4MHz. The values are, 2MHz
and then 4MHz.00C8 = 26 or 53, OCDA
= 3C or 81, OCE1 = 1D or 3D.

The token -conversion program will
halt if the screen is full of non -convertible
Figure

tokens. Write down the details and press
any key to continue.

0010 , PROM. TO READ 105-80 LEVEL 2 BASIC
0020 ; PROGRAM TAPES INTO RASO. II.
0030 . MEN CCNNERT ECR RUNNING 1114380
0040 NASCCN BASIC.
0050
0060 BY: NIKE FOX, 53,HFLLYERs STREET.
0070 BIRKDALE, AUCKLAND, NEW ZEALAND.
0080
0090 14U, JULY, 1981.
0100

OC80 0110 COG 00080
OC80 0E00 0120 LD 0,000 ; RESET MINTER
0082 210008 0130 ID 111,110809 ; LIME ADDRESS

0085 11E610 0140 ID 130,01016 ; START OF BASIC ADDRESS
OC88101500 0150 NSTSC CALL 803 ; SUB TO GET BIT
0088 FFA5 0160 CP 11A5 ; IS IT SYNC BYTE 95 7
00802001 0170 JP 011,NSIEC ; IF NO LOOP
00130 (90050C 0180 NEXT CALL SUS ; OK 9.04 GET 8 BITS
0020E050C 0190 CALL SUB
0095 01,C500 0200 CALL SUB
00980E050C 0210 CALL SUB
0190 CECSOC 0220 CALL SUB
0098 C01500 0230 CALL SUB
0091 .050C 0240 CALL SUB
0084 101500 0250 CALL SUB
OCA7 77 0270 W 10L1,8 WAD BYTE 10 VDU SCREEN
OCAS 12 0270 W 1DE1,A WAD BYTE 10 BASIC MEMORY
0099 713 0280 1,0 FOR END OF LINE CHECK
0080FE39 0290 CP 439 MOW 1.1NE
OCAC 2803 0300 JR 2,DOL
OCAE 2C 0310 INC L CONT1NUE CN THIS LINE
RCAF 1802 0320 JR ONLINE
00131 2E0A 0330 DO. CO L,I0A HACK TO START OF LINE
0083 IA 0340 INANE LO A,IDE) RECALL BYTE
CCIN 13 0350 INC DE

CCM FE00 0360 CP 000 I5 IT 00
0087 2008 0370 JR NZ,NDPERO CMDCKINC FM 1.10 CF TAPE
0089 OC 0380 INC C INCREMENT MINIM
OCBA 79 0390 LD A,C
0090E1303 0400 CP 403 HAVE WE HAD 3 IN A ROW
0030 2004 0410 JR 142,0.5E145
(CBE 184F 0420 JR DOREN TO TOKEN PROGRAM

0011 0E00 0430 NOZFRO LO 0,000 RESET COUNIER
OCC3 I819 0440 NOTEND JR NEXT LOOP FOR NEXT BYTE

0005 C5
OCC6 EN

0450 ;

0460 ; SUB RCADINE 10 GET A BIT
0470 ;

0480 SUB PUSH BC
0490 PUSH AF
0500 ,

17C7 0653 0510
0520 ,

LD 13,053 26-2 HEGHZ OR 53.4 MEM.

OCC9 101E
OCCB DB04

0530 LP1
0540 LPIA

0.152 LPI
IN 9,1041

IMP IN DELAY
READ PORT WOOS AO

OCCD EE
000F IF

0550
0560

XOR OFF
ERA

1

INVERT IT
SET FLAG

OCDO 3019
0002 D804,

0570
0580

JR AC,LPIA
IN 0,104)

IMP AGAIN IF NO DUSK,
TO MAKE SURE

00.14 EEFF
0C136 IF

0590
0600

XCR *FE
RRA

OCD7 34'2 0610 T.. NC,LP1A TRANSIENT SO MEM AGAIN

CCM 0681
0620
0630 LD 9,481 30-2 MEC. CR 81.4 MEMZ

OCDB 101E
0640 ,

0650 LP2 DMZ LP2 DELAY AND WAIT
XDO 00
000E 00

0660
0670

NOP ;

NOP ;

BEFORE MAKING
FOR DATA PULSE

OCIF DO 0680
0690 ,

NOP

OCE0 0630 0700
0710 ,

U, 8,030 10.2 HECHZ 00 30.4 MGM

0002 00
0003 .304

0720 LP3
0730

NOP ;

IN 0,1041
IN SEARCH ',ITEM',

READ FORT
ICES RE.
0007 IF

0740
0750

X013 IIFT
RRA ;

INVERT IT
SEE FLAG

CCM 3804
OCEA 1016

0760
0770

JR C.COT
DMZ Lp3

PULSE POUND -CHECK AGAIN
NO PULSE (MK AGAIN

O 18100000
MO4

0780
0790 ODT

JR MOO
IN 0,1041

OW PULSE
CHECK PULSE AGAIN

0010 EEFF
0012 1F

0800
0810

XOR oFF
RRA

0013 3804
OCFS 10013

0820
0830

JR C,GOIXNE
DMA IPA

DEFINITELY A 1
TRANSIENT MOK AGAIN

OCF7 1811
(CFA El

0840 JR NOME
0850 COMM POP AF

STILL IN WIND. 7

RESTORE REFS
OCFA 00

OCFB 00
0860 END NOP ;

0870 NOP ;

TO ENO WINDOW
USING NOP AS DELAY

OCFC 00
OCFD 00

0880
0890

NOP
NOP

DUE 00
OCFF 00

0900
0910

NOP
SOF

0000 00
0001 00

0920
0930

NOP

NOP
0002 1016
0004 CI

0940
0960

0,11.12 END
POP PC

; STILL IN WINDOW 7
; END RESTORE REC.

0005 07
0006 C087

0960
0970

RICA ;

RES 0.A
; SHIFT ACCUN
; ZERO AND ...

0008 3C
0009 C9

0980
0990

INC A

RET
; ser err ZERO TO 1
; REIM.

ODOA Fl
ODOR CI

10001E0X
1010

POP SF
EDP BC

; NOT GOT A DATA PULSE
; RESTORE REDS

00(0 07
ODOR CB87

1020
1030

RLCA
RES 0,0 ; SET BIT TO 0

ODOR C9 1040
1050

RUT ; ; RETURN

1060 NM TO CONVERT 10.91 FROM 111580 TO
1070 ; NASD.: ALSO SETS UP POINTERS AND
1080 ; CORRECT LINE ADDRESS CODES BY
1090 ; SUBTRACTING 31E1 TOR 5940 FOR DISCI.

1100 ;

0010 E5
0011 21E010

1110 TOT
1120

PUSH HL
LD HL,81OFA ; START wAS 1016 FOR 55Sn

0014 7E
0015 16.

1130 NEXTL
1140

LD 8.11111
SUB oEF

ECM LINE ADDRESS
; SUBTRACE er 1DIS,4C1

0017 77
0.1018 23

1150
1160

LD (HULA
INC HL

; RE -SITE

0019 7E
ODIA DE31

1170
11E10

LD A,(111.1
soc 6,831

; HIGH LINE ADDRESS
; SUBTRACT 31 1DISC.591

ODIC 77
OD1D 23

1190
1200

LD 011.1.0
INC HL

; RE -WRITE

001E SE
COIF 23

1.210
1220

LD 8,11-1L)
INC HL

; SAVE LINE'EAAMBER

; 13Y -PASS LINE NUMBER
0020 56
0021 23

1230
1240 LOOP

LD 10,1HL/
INC HE

; SAVE LINE talleEit

01022 7E
0023 0600

1250
1260

DD A,1111.1

SUB 00
; LOAD THE BYRE OF BASIC

0025 2805
0027 114800

1270
1280

JR Z,CHEME
CALL 11,SUBT

; IF UAL, CHECK IF PIN. END
; IF HEX BO OR MORE

002A 18.
1290 ;

1300 JR LOOP

MANSLATE TOKEN
LOOP AGAIN

1. The circuit diagram for the TRS-80-to-Nascom program conversion.

0021 23 1310 LIP.LRE INC HL ; BY-PASS LINE ADDRES

0020 23 1320 DC HL
00207E 1330 LD 9.118.1 ; LOAD THE BYTE
0021 0600 1340 SUB 00
0031 2803 1350 JR Z,ENDT 1 IF ZERO ASSUME PROD END

0033 20 1360 DEC HL 1 FOR RE DOING ADDRESS
0034 180E 1370 JR NEXn. ; NOT zEPO 50 GO AGAIN
0036 23 1380 ENV INC HL
0037 220610 1390 ID 101016/ ,HL; WAD END OF PROG ADM
003922E610 1400 ID (010081,M.
0031 220AM) 1410 LO (4100A1,..
01040 21E910 1420 LO HL,1110F9 ; RESTORE HEX 00 FOR RUNNING.

0043 3600 1430 LD (1,1,00
0045 E1 1440 POP HL
0046M 1450 EST 418 ; NA5 -SYS WET SUBROUTINE

0147 513 1460 DECO 450 ; REILTRN TO SAS -SYS

1470
1480 ; SUBROUTINE 10 CCIAORT TOKENS
1490 ;

OD48 E5 150050PS PUSH HE
0049 21090D 1510 LD Ht.,TAPLE ; LOAD TABLE ADDRESS
0040E5 1520 AGAIN PUSH IF ; SAVE DATA BYTE
0040 7E 1530 LD A, IFIL/ ; LOAD BYTE FROM TABLE

00465600 1540 SUB GO

0050 2000 1550 . 0,1NOD4 ; END OF TABLE 7
0052 Fl 1560 FOP AF ; N0,50 101510RE DATA BY
0053 BE 1570 CP IHL) ; COMPARE DATA 6. TABLE
0154 2804 1580 JR Z,EDAL ; EQUAL,
005623 1590 INC HL ; NO SO 1.0. AT NEAT ENTRY
0057 23 1600 INC M.
005E110E2 1610 JR AGAIN ; CO AROUND AGAIN
005A 23 1920 ECUAL DC 1, ; MARCH : POINT TO NEW
005137E 1630 1.0 A,1,11,) ; ToKEN E. SUSTIRVIE
DISC El 1640 POP HL ; RESTORE BASIC PEGG ADM
005077 1650 ID 181.1 .1 ; SUBSTITUTE FROM ACMI
005E 09 1660 EVE ; MIE

1670 ;

1680 ; NO MATCH SO CONVERT 10 EDI AND DISPLAY
1690 ; AINNESS, LINEN/14BM 11040E01 AND COOS
1700 :

0051E1 1710 WIN POP AF

0060 E1 1720 POP HL ; N. DISPLAY Gs SCREEN,
0061 E5 1730 PUSH!, ; DETAILS OF EACH
0062 OF 1740 RST 418 : HAS -SYS TECD3 SUBROUTINE
0063 66 1750 OMB 066 ; DISPLAY MICRI.ADORMS
0064 62 1760 ID 0,0
0065 613 1770 LD L,E
006600890D 17130 CALL HEXOEC ; 00 HEX TO DPC CONVERTS.
0069 IF 1790 EST 418 ; NAS -SYS SP) SUBROUTINE
0069 69 1800 DUB o69 : COMMOVE SPACES
0869E1 1810 POP XL
0060 70 1820 ID ',On.)
0060 OF 1830 PST 418 , WS -SI'S 0211E1 SUBRCOFINE
006E68 1800 DE. 468 ; °KIM, TRS-80 COOS
006E OF 1850 RST 1118 ; NM -SyS 5E2 slmomINE
0070 71 1860 DE. 070 1 CUTPUTT40 SPACES
0071 1F 1870 RST 018 ; DAS-SYS SP2 SUBROUTINE

007269 1880 DUB 069 ; OUTPUTENE SPACES
0073 3E8E 1890 9,08E ; LOAD CODE FOR REM

0075 77 1900 LD (HL1,0 PE TE WHEN AS REM
0076 302500 1910 ID A,(11002A) 1 IF FULL SCREEN
0073 FEOB 1920 CP 110B ; CLA4S. POSITICN
0078 2009 1930 JR SZ,NDIFUL ; PASS UNLESS NEXT Wring
00703.42900 1940 LD A,(OCC291 ; WOOD SCROLL SCREEN
0080 FORA 1950 CP MU
00822004 1960 JR SZ,NONEVL
0084 CF 1970 EST 08 ; WAIT FOR ANY KEY PRESSED
00853E0C 1980 Ila 0,00C ; LOAD CLEAR SCREEN CCM
0087 17 1990 RST 130 ; NM -SYS SUBROUTINE
0088 C9 2000 N71PUL PET

2010 ;

2020 ; SUBROUTINE TO CONVERT HEX LINE ...ER
2030 ; 10 DECIMAL (WEBER IN REG IL). .

2040 ;

00139 0E04 2050 13Fo0w4' LD 0,104 ; MAX LEADING SPACES
058130600 2060 LD 0,100
0080 05 2070 PUSH DE
008E 110900 2000 111 00,00000 ; VALUE TEN
0191 05 2090 PUSH DE
0092 05 2100 PUSH BC
0093 00000D 2110E001V CALL DIVIDE ; TO DIVIDE SINOuTINM
0096 78 2120 LD A.B
OD97131 2130 ce C ; IF PASO THEN FINISHED
0198 01030D 2140 JPDIVEND
00913E3 2150 EX ISZ,PI ,HL ; SETUP ANOTHER DIV IMP
009C 23, 2160 DEC L
0590 E5 2170 PUSH HL
009E 60 2180 LD H,B ; PI/EV.9E1Ni,
009E 69 2190 LD L,C
0000039300 2200 JP 001/
01393 Cl 221010/M0PM EC
0094 OD 2220 LEADSP DEC C ; DEC. LEADING SPACES
0055 79 2230 LD A,C
0196 137 2240 OR A ; CHECK FOR SPACES LEFT
CIDA7FA2000 2250 JR 11,E4ESP ; IF MINUS THEN GCSE
WM 3E20 2260 LT, A,020 ; ASCII CODE FM SPACE
WOG F7 2270 RST 1130 ; OUST, SPACE
0055039400 2280 JP LEAD.
MOO 50 2290 OCNEST 1.0 E,L. ; FIRST DIGIT
0001 70 2300 OUTPUT ID A.,E ; LOAD EACH DIGIT
0082FE0A 2310 CP 00A 1 COMPERE FOR TEN
0004 DI 2320 POP DE 1 REAM FOLLOWING DIGIT
0005 CB 2330 RET I ; RETAIN 70 MAIN PROD
00060630 2340 ADD .9,130 ; CHANGE DEC 10 ASCII
01.8E7 2350 R. 030 ; C9/119/8 DIGIT
00139 038100 2360 JP OUTPUT

2370 1 DIVIDE SUEROVINE
ODEC E5 2380 DIVIDE PUSH 111. ; DIVIDE HL BY DE,
ODBD 6C 2390 1.0 L,H ; PUPPING RESULT IN 00,
LOBE 2600 2400 1.0 11,030 ; AND RENIANDER IN IL
0900 010700 2410 CALL DD/LOP
0103 41 2420 ID B,C
MCA 7D 2430 LD AL
DOGS 11 2440 POP HL
OEC6 67 2450 ID H,A
0007 DOFF 2460 DIVLOP LO 0.11PE
0009 00 2470 IlIVADO IIC C

000 180200 2480 CALL DIVS.
OECD 020900 2490 JP 80,015800
000019. 2500 ADD HL,DE ; AID TEN IF CARRY
000109 2510 RET
0002 ID 2520 DIVSUB LD A,L ; LEAST BYRE
0003 93 2530 SUB E ; SUBTRACT TEN01:04

6F 2540 LO L.A
0105 70 2550 1.1) 0,0 1 !CST BYTE
05.06 95 2560 SEC 9,0 ; SUB ZERO PLUS CARRY
0007 67 2570 1.1
0E08 C9 2580 RET

2590 ;

2600 ; CCNVERSICN TABLE - IRS -80 THEN NA:9CM
2611 ;

0009808081131 2620 TABLE DEFB 080,080.081,1181,482,490,083,19C
82909390

0051 84999792 2630 DEER 1184,199,087,482,188,083,489,084
88838984

ODES 89858886 2640 DEF0 088,085, 080,086,000,1187,1180,488
80878088

00E1 8E8981852650 DEES 08E, 489, 08F.08A.090.080,091,000
90809180

00E9 9280938E 2660 00. 932, 1180, 493, 08E,834,118F,40,090
948..090

0E015191E10942670 DEFB 1191, 091, 080, 094, 0131, 495, 032,49E
0195929E

0E09 133919450 2680 DEFB 033, 119F, 0134, 150, 1158,091, 009, 05282
0E11 BAA3B8A4 2690 DEFB 0B4,11A3.1100,0A4,1110.095,401),006

13C4513DA6
0E19 BEA701139 2700 DEFB 00E, 807, 001, 1., 006, 017, ICA, 099

CPC70509
0E21 MAACCAB 2710 DEFB CB,815,4c0,1113,1101,0AC,10E,4AD

COACCF/01
0E29 CFAEDOAF 2720 DEFB CF.xpE,300.1mr.11111,.B0,1102,1*31

018002131
0E31 D38204133 2730 DEFB 003,002, 01)4 , 0133,1105, NBA, 006,0135

15040605
0E39 D716081370740 DEFB1107,406,408,.01,,D3.48,4050,450

0908DABA
0E41 0130113013C 2750 DE. 11013,11303,00C,1113C,11013,080,00E,013.

001300.5
0E49 DEBFEOCO 2760 DEF13110F,115F,11E0,1/00,1111,4C1,182,1102

EIC1E2C2
0E51 0303E404 2770 DUB 0E3,1103,11E4,1C4,0E5,0C5,11F3,1C8

E5C5F308
0E59 F4C9F5C9 2780 DEFB 4F4,1109,11F5,0CA.11E6,0013,017,1CC

F6C8F7CD
0E61 18CDFME 2790 OFFS kE8.000,0F9,ACE,krA,ACF,000.000

FACE0000
2800
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The Microcomputer
withoneof the world's

biggest names
The ITT 2020

This is micro computing at its
most compact and versatile best
Complete, self-contained - ready
to plug in and startlingly simple to
operate. With easy typewriter style
keyboard, the ITT Floppy Disk
Drive Unit with 116k capacity

suitable for continuous business
use, for fast, uncomplicated data
retrieval -at low cost, to make life
easier for almost any type of
smaller business or professional
situation.To store and display-at
the touch of a few keys-anything
from address files to a whole
year's financial records. All
backed by the advanced
technology of one of the biggest
names in electronics today, ITT.
With a countrywide advice and
after -sales service to match.

ITT
World-wide Technology

ITT Consumer Products (UK) Ltd.,
Chester Hall Lane, Basildon, Essex.
Tel: Basildon 3040 Ext 196-198
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IM
TRS-80 SOFTWARE

FROM THE PROFESSIONALS
Word Processing? You need a

SPELLING CHECKER
This is an example of a text being checked by

HEXSPELL. The text scrolls pp the screen as it is checked. When

an error is detected, you have three choices,

1) REPLACE the incorrect word, The replacement word

is INSTANTLY RE -CHECKED for correctness, then inserted in the

text.

2) The word is correct, leave it as it is.

3) Leave the word as it is, AND tell HEXSPELL to

LEARN this word for future reference, with just one keystroke.

Your document is ready to print as soon as HEXSPELL

is finished. The word in error e.g. I

WORD IN ERROR: misstake

CONTINUATION : is shown in context, including continuation

PRESS: R) REPLACE WORD S) LEAVE AS IS Li LEARN WORD

HOXSPeLL
zaps those =1y-typos

HEXSPELL shows you the errors right where it finds them, then instantly checks your
corrections to make sure they ARE correct! When HEXSPELL is finished the corrected
document is ready for printing. HEXSPELL comes with a 20,000 word list, with room for 8000
more! Just one keystroke teaches HEXSPELL a new word. You can even clear the memory and
teach HEXSPELL a complete new language.

Hexspell is suitable for the TRS-80 Model I or Video Genie I or II with 48K and 2 disk Drives
and was written by Hexagon Systems, Canada.

Hexspell £39.00 + V.A.T. = £44.85

TRS-80 & VIDEO GENIE SOFTWARE CATALOGUE E1.00 [refundable] plus 50p postage.

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

BARCUATARD

VISA 1:3Olin=
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( 0 BUG FREE 'VERBATIM DATALIFE'

VDB 8024 GRAPHICS UPGRADE

0 CRASHED A DISK ?*!!
Resurrect erased files, crashed disks etc:-
DISKEDIT I: Access any sector of CP/M pre V2.0
soft sector 8" disk as physical or logical sector
alter any byte in sector. Display uses cursor
addressing. Price £35

DISK REVIVER: No knowledge of disk structure
required for this CP/M V2.0 or pre V2.0 Diskedit.
(Coming soon -send for info) Price £TBA

DISK ORGANISER: Regular use minimises head
wear and speeds up disk accesses runs on CP/M
V2.0 or Pre V2.0. A must for hard disks.

Price £50

ADD: 160 x 72 POINT GRAPHICS to your VDB8024
 On board software draws lines, points, shades etc

Normal operation unaffected Minimal mods
required  Manual includes driver program listing 
Manual plus 2 x 2716 EPROMS £65
Your board fully modded & tested
(Allow 4 days before return)
VDB 8024 with graphics B&T
"VDB 8024 is maned by SD Systems. Calif.

BLISIBES5 SYSTEMS LTD.

48 HEDLEY STREET.
MAIDSTONE, KENT ME14 5AD
TEL. MAIDSTONE 679 595

PLEASE ADD 15% VAT AND QUOTE
YOUR MACHINE TYPE WHEN ORDERING.

£77
£POA

Oa

to Lrsaa

2d

J
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Mailing A -N

FloppyDisks?
Use Swan Disk Mailers - and get
Safety in the Mail
Now used by over 1,000 computer companies,
Swan Disk Mailers provide outstanding postal
security at economical prices.

Combining great strength with simplicity of use,
Swan Disk Mailers are manufactured from rigid white
corrugated, holding up to four disks.

There are two sizes available: 8.75"X 8.75" Et 6"x 6"

ring

01-607 9938
for Free samples
and prices

 Circle No. 181
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Programs for Programers
from

Leicester Computer Centre

THE APPLESOFT COMPILER FROM THE APPLE II UTILITY SPECIALISTS

Speed Star is a full -function Applesoft compiler designed to
quickly and easily convert your programs to fast and efficient
6502 machine language. This means a dramatic increase in
the operating speed of your programs. No knowledge of
assembly or machine language is necessary. Speed Star offers
full support for DOS commands, Error Messages, Hi -Res and
Lo -Res Graphics. In addition, Speed Star can make your
programs "control -C" proof, thus only RESET will inter-
rupt a program while running. Speed Star is also the only
compiler that allows you to pass variables directly from an
Applesoft program to a compiled program. This means you
can use compiled modules as subroutines from standard
Applesoft programs. Compiled programs are generally larger
than the original, restricting the maximum size of program
that most compilers can handle.
With Speed Star you need only compile the routines you
require to run faster or protect from listing or modification.
Therefore no program is too large to benefit from Speed Star.

P.O.A.

by Ted Birkhead and Roger Wagner
An excellent companion to APPLE-DOC, LIST -MASTER
provides a number of utilities for performing large scale
changes to your program listings. This means tremendous
savings in program development time, and helps assure
logical and usable listings at all stages of your program's
development. It also means you can produce a final version
which operates in a minimum of space and at an optimum
speed.
APP' ESPEED takes any Applesoft program and optionally
removes REMarks, shortens variable names, combines lines,
and renumbers by 1's. Each of these steps can considerably
reduce the length of a program, and altogether the reduction
can be as much as 25-50%, Speed of operation typically
increases as well.
The SMART RENUMBER program is the finest in renumber
utiliies. SMART RENUMBER gives you the option of
preserving the logical blocks of line numbers that you est-
ablish for the various routines in a program. This means that
the renumbered version will still retain the logic and work-
ability of the original. If you've ever tried to work on a
program after you've blindly renumbered the entire thing by
10's, you'll appreciate this feature.'
C01`.".? LIST will compare any two Applesoft or Integer
programs and list out any lines added, deleted, or changed.
This is often handy after you have changed a program and
wish to list out the alterations. P.O.A.

Visicalc Utilities
Visicalc Utilities Apple computer program includes Visiprint
- Re -format the printout of your worksheets with variable
column widths, additional text headings, dates, page control
and numbering. If you have a clock card the date & time are
automatically included in your printout. Visiprint format files
can be saved to disc for future use.
Visiform - Enabling you to list out on your printer or VDU
all the worksheet formulae.
Also allows you to display or print those formulae too wide
for the Visicalc display area.
Find routine allows you to trace calculation reference in
worksheet. £34.95 + V.A.T.

appiascomputar
Saleg and Service

7_fl:BECESF,VE2
computer centre limited

Dept. C11, 67 Regent Road, Leicester LE1 6YF.
Tel: 0533 556268
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ZX-80/81 Line-up

10 REM PROGRAM BY DR. C.T.F. ROSS

20 REM DEPARTMENT OF MECHANICAL ENGINEERING,

30 REM PORTSMOUTH POLYTECHNIC,

40 REM PORTSMOUTH P01 3DJ

50 PRINT "SIMPSONS RULE FOR DETERMINING THE AREA UNDER A CURVE"

60 PRINT "THE NUMBER OF ORDINATES MUST BE ODD AND >y. 3"

70 PRINT "NUMBER OF ORDINATES =";

80 INPUT N

85 PRINT N

90 DIM Y(N)

100 PRINT "FEED THE (HEIGHT) OF EACH ORDINATE"

110 FOR I = 1 to N

112 IF I = 14 THEN CLS

114 IF I = 34 THEN CLS

116 IF I = 54 THEN CLS

120 PRINT "ORDINATE NUMBER"; I,

130 INPUT Y(I)

135 PRINT " = "; Y(I)

140 NEXT I

145 CLS

150 PRINT "SPACING BETWEEN ANY 2 ADJACENT ORDINATES =";

160 INPUT H

165 PRINT H

170 LET S =

180 FOR I = 1 TO (N-1)/2

190 LET J = 2*I-1

200 LET S = S + Y(J) + 4*Y(J + 1) + Y(J + 2)

210 NEXT I

215 PRINT

220 PRINT "THE AREA UNDER THE CURVE ="; S*H/3

230 PRINT

240 PRINT

250 PRINT "PROGRAM BY DR. C.T.F. ROSS"

Numerical integration
NUMERICAL integration is a means
whereby one can determine the area
under a curve, writes Carl Ross of Ports-
mouth Polytechnic. This is particularly
important when the equation of the curve
is unknown, and this problem frequently
occurs in science, engineering, building,
ship building, etc.

For such cases, the curve is drawn to
scale and is then usually subdivided by
equally -spaced ordinates, as shown in
figure 1. Once this is done, integration
can be performed on a computer.

If Simpson's rule is being used, the
number of ordinates, N, must be odd and
greater or equal to three. Simpson's rule
states that the area under a curve is given
by:

H
A = 3 (Yi + 4* Y2 + Y3 + 4* Y4 + 2* Y5

YN)

where,
H = the spacing between any two adjacent
ordinates.

= the "height" of the ith ordinate.
The rule is based on the second order

equation:
Y = C1 + C2*X + C3*X2

where,
C1, C2 and C3 are constants.

Thus, it is necessary to choose the
ordinate spacing, so that the curve
between any three ordinates Yi_1, Yi and
Yi+i, can be represented by the equation.
The computer program requires a 16K
ZX-81, but smaller problems can be
tackled on a 1K RAM machine, if the
Rem and other similar statements are
removed.

To illustrate its application, figure 2
will be solved on a ZX-81. The area under
the curve of figure 2 is determined using
Simpson's rule.

Figure 1.

ithordinate

Yif1

Typical ordinate

414H H H H (Hid H614 H114H_ H.

Figure 2.

(continued on next page)

=

11

1.6

2.52

Y7

Y8

Y9

= 4.84

= 4.93

5.0

= 3.3 Y10 5.22

Y4 = 3.93 fil 5.66

Y5 4.38
ANSWER::
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ZX-80/81 Line-up

TO PRINT TWO ROW OF FOUR LARGE LETTERS.

10 INPUT A$
20 FOR E = 0 TO 1

FOR F = 0 TO 3
40 LET I = 960 + CODE Al
SA FOR 0 = F1 TO 7
60 LET X = PEEK (8#I+G)
70 FOR H=0 TO 7
80 LET = INT(W2##(7-H))/2
90 IF a> INT E THEN PRINT AT 0+8+E H+8#F

CHR$128

90 FOR ri = 0 TO 1

100 IF 2 _> INT 2 THEN PRINT AT 0#2+N,
H#2+M+16#F; CHRS 128
110 NEXT ri

120 NEXT H
1:7:0 NEXT N
140 NEXT G
150 LET AS = A$(2 TO;,
160 IF LEN AS = 0 THEN STOP
170 NEXT F

100
110
120
1:30

140
150

NEXT H
NEXT G
LET AS=A$(2 TO)
IF LEN A$ = 0 THEN STOP
NEXT F
NEXT E

TO PRINT 5 ROWS OF 8 LETTERS

10 INPUT AS
2A FOR E = 41 TO 5
RA FOR F = 0 TO 7
40 LET I = 960 + CODE AS
SA FOR G = 0 TO 7

TO PRINT TWO LARGE LETTERS ON THE SCREEN 60 LET X = PEEK(8C+G)
70 FOR H = 0 Ti 7

1A INPUT A$ SO LET = INT (X/20(7 -H))/2
20 FOR F = 0 TO 1 9.0 IF a) INT 2 THEN PLOT H+8#F,42-0-S#E
RA LET I = 960 + CODE AS 100 NEXT H
40 FOR 0 = 0 TO 7 110 NEXT G
SA LET X = PEEK (8#I+G) 120 LET AS=A$(2 TO)
60 FOR N = 0 TO 1 130 IF LEN AS = 0 THEN STOP
70 FOR H = 0 TO 1 140 NEXT F
80 LET = INT (X/2W7-H))/2 150 NEXT E

(continued from previous page)

Pattern extractors
THESE THREE programs are for the ZX-
81. Now to the problem:

PRINT SiDR(1/2"8) GIVES 2.
PRINT SOR(0.511) GIVES 5.4365637
In fact

SQR(0.5*82**N)
where N is any integer, seems to give a
wrong answer. Has anybody else encoun-
tered this problem?

The programs extract patterns which
are stored in ROM. They will work for
any character which has a code less than
128 including graphics. If a 1K machine is
used, some of the display will be missing,
just how much depends on the number of
black squares used.

Variable number
TO ANSWER John Thomas's request in the
August 1981 issue, writes G Lingam of
Worthing, West Sussex:

PRINT USR (2383) in command mode,
gives a number which varies according to
the number of bytes used.

It gives 917 just after New, so this can
be used to calculate the bytes taken up so
far. I have no certain way of proving
whether this is the actual number of free
bytes, or just some other memory -related
quantity.

The routine is already in ROM, and I
suspect, is the origin of the "4/n" error
message.

Some other routines in ROM are:
USR(47)-gives "D -FILE" and is much

shorter than PEEK(16396), etc.

NATIONAL SAVINGS CERTIFICATES
10 LET J =
2A LET =
313 PRINT AT 6..0," INPUT CURRENT YEAR N/L AND" "CURRENT
40 INPUT A
50 INPUT B
e4:1 CLv
70 PRINT AT 6,0; "INPUT ISSUE NO. N/L","ORIO.VALUE N/L
BROUGHT N/L ","MONTH BOUGHT N/L "," TO STOP, TYPE 0"
80 INPUT C
913 IF C = 14 THEN LET R = 1.08
100 IF C = 16 THEN LET R = 1.1
110 IF C= 18 THEN LET R= 1.11
120 IF C = 19 THEN LET R = 1.12
130 IF C = 0 THEN GOTO 220
140 INPUT D
150 INPUT E
160 INPUT F
170 LET G = <A -E) + (B/12 -F/12)
1R0 LET H = D*R**G
190 LET J = J+H
200 LET K=K+D
210 GOTO 60

CLS
230 PRINT AT 6,0; "ORIGINAL VALUE ="; " TODAYS VALUE

MONTH N/L"

"YEAR

;J

136

USR(1208) acts as a reverse "Home", tak-
ing the line pointer to the last line in the pro-
gram.

USR(8) stops the program, and is useful
because it can be put on the end of a Print,
avoiding the need for a Goto, e.g.,

IF SCORE=LIMIT THEN PRINT "WELL
DONE"; USR(8).

Time savings
MOST PEOPLE who own a ZX-81 with 1K
of RAM need to find useful applications
for it in the home, so here is a little
program which calculates the current
value of different issues of National Sav-
ings Certificates, writes B J F Reilly, of
Leicester.

This can be time-consuming to do
manually, but with a ZX-81 it is easy -
even for periods containing part years. I
have included 14th, 16th, 18th and 19th
issues, but anyone can alter these to
whichever issues they wish to pocess. Just
change the values of "c" and "r" in lines
90-120 and the print statement in line 70
appropriately.

Copyright line
HERE Is how you use program line zero to
give a copyright of similar message on the
ZX-81, writes David Bailey of Leeds.

With the ZX-81, the first line of a
program is usually a Rem statement with
the program name between quotation
marks. If this first line is to become line 0
and slightly less easy to erase or edit, it
can also carry the author's name.

Enter
1 REM "COPYRIGHT D. BAILEY"

or something similar. Then as a direct
command POKE 16510, 0.

The first line is now numbered 0 and is
not erasable or editable by normal means.©
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THE ZKBII POCKET BOOK
Also suitable for ZX 80 with 8K ROM

ADVENTURE --.:.::.:.:.
:.:.:

- City of Alzan
- Create your own

* TUNNELS & TROLLS
BUCKET CATCHING

 JAWS
BECOME AN ARTIST

 PRO -AM GOLF
PUTTER
ETCH -A- SKETCH
FRUIT MACHINE
With hold
DIGITAL CLOCK
DICE ROLLING

plus 20 others
.. . ..

Hints & tips on programming
ViA3 Reference Sections

CASSETTE
& BO '

The ZX80 Pocket Book still
available, prices as above.

ATOM BUSINESS
Suitable for the exoanded Atom with floating point ROM

Each section contains:
- Management Summary
- Operating Instructions
- Program notes
- Source listing

AiDijusT

kp-ABEPRO u__AsE D urroisr
MET/0c, BUYDcp

BUDGETFA

-VIA Trof)v

ING Cassette /5:45:t
- Book

& Book

6.9;LTANDA,VATERsioN. 110 Page

SALES GRAPH

SALES RECORDS

NOMINAL LEDGER

QUEUEING
SIMULATION
EXPENSE

CLAIlViS
iS

PHIPPS ASSOCIATES
3 DOWNS AVENUE EPSOM Surrey KT18 5HG
Tel: Epsom (03727) 21215 quoting your credit
card reference. 24 Hour phone service.AirMail
delivery in Europe add 50p, air mail elsewhere
add £1.50 per book. Prices shown above include
UK postage and VAT on cassettes
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MACHINE LANGUAGE MADE SIMPLE
ZX80 AND ZX81

* This new book is a must for any SINCLAIR user who '01

iwants to make full use of his SINCLAIR ZX80 and '0,4

IZX81. Go beyond Basic into the world of MACHINE .+4
LANGUAGE PROGRAMMING and open computer *
horizons you never thought possible! Learn how to use it*.4 the SINCLAIR computer's own language and finally 1(ir* find out what PEEK and POKE is all about! *

* MORE COMPUTING POWER IN LESS t
** SPACE! FASTER 11

'0(* RUNNING PROGRAMS!* Written for the complete beginner as 11* well as for the experienced ** SINCLAIR user, MACHINE

* LANGUAGE MADE SIMPLE has *
* over 120 pages packed with ** programming techniques, hints and ** tips. ** WRITE YOUR OWN MACHINE LANGUAGE* PROGRAMS... /1

41.., * USEFUL BASIC PROGRAM TO EDIT MACHINE LANGUAGE  COMPLETE
AI' DESCRIPTION OF THE INSTRUCTIONS GROUPED BY SUBJECT AND BY
*USEFULNESS  NUMEROUS SAMPLE MACHINE LANGUAGE ROUTINES DESIGNED*
*SPECIFICALLY FOR THE SINCLAIR 80 8 81 * SIMPLE EASY TO USE LOOK UP

* £8.95 (plus 50P p&p) *
so mom mmi moo gm mmi In mon so mi m imi no um m ummo

Please send me copies MACHINE LANGUAGE MADE SIMPLE
. FOR YOUR ZX80 a ZX 81.
I Orders to: Melbourne House Publishers, 131 Trafalgar Rd, London SE10. Correspondence. Glebe Cottage, Glebe House, Station Rd. Cheddington,
 Leighton Buzzard. Bedfordshire LU7.

111

Please enclose cheque or P.O. for £9.45 per copy. Orders outside the UK £9.95.

NAME
ADDRESS..............................................

PRO
J ow.

rir rroiiro.

pcstelLi= =moons no mum EN Nomil
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PIEVIOTECH
48K MEMORY EXTENSION FOR

THE ZX81

Mal
PIEMOTECH

memory etdension
board

The MEMOTECH memory extension board will allow
the ZX81 to run 48K Basic programs which may include
up to 16K of assembly code.
The ZX81 sits on a custom built case which
contains the MEMOTECH memory and a power supply
which not only supplies power to the MEMOTECH
memory, but also to the ZX81.
The MEMOTECH memory board has a fully
buffered control -data -address bus with PCB 40 way
header plug. All leads are provided.

The MEMOTECH memory costs:
E109.00 + 15% VAT in kit form. £129.00 + 15% VAT
ready assembled. Please make cheques payable to
MEMOTECH. Delivery in two weeks from receipt of order.

MEMOTECH, 103 Walton Street, Oxford.
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DON'
FORqET
XMAS
ORDER
NOW

,

SUPER INVASION ik 4

ON YOUR ZX80 & ZX8 \/"\l'y
TOTALLY FLICKER FREE  3 LEVELS OF PLAY IN EACH GAME

Absolutely no flicker. You don't need to press any From easy to dangerously difficult - you'll find it
thing for the display to move! hard to resist the challenge time after time!

MOVING GRAPHICS  MACHINE LANGUAGE
No hardware modifications are necessary to get

moving graphics. Just follow the instructions for cassette
loading and off you go, no extra memory needed.

These programs are written in the computer's own
language - only this way is it possible for continuous,
flicker free action to occur.

ALL PROGRAMS ON CASSETTE  FITS 1K BASIC MACHINE
Loads just like any other program on cassette. Each

tape contains instructions on how best to load the
cassette.

1 47 BRUNSWICK CENTRE LONDON WC1N 1AF

SUPER INVASION
is the machine language game you and your
Sinclair have been waiting for. Cruel and crafty invaders have been spotted
in battle formation ready to attack with your ship just below them! Quickly
and skilfully you shift right and left as you carefully fire your lasers at them.
But watch out - they are accurate! 3 levels from easy to almost impossible
to beat.

THE ESSENTIAL SOFTWARE COMPANY

Amazing as it is, all these moving graphics programs
fit into your basic 1K Sinclair!

1 have a ZXBO Old ROM New ROM LI ZX81

Please send me copies SUPER INVADERS and. DOUBLE BREAKOUT
copies DOUBLE BREAKOUT.

I enclose cheque /postal order for plus 50p
1

Name

Address

post and pack
1

1

.1

!Access accepted for Mail Order
or phone 01-837 3154

Video Genie
TRS 80

ONLY £6 ea;
You'll be amazed to see how difficult it is for you to break through the ZX80
DOUBLE BREAKOUT and even more astonished to see the exciting game
fit into your 1K Sinclair. Try your skill on the easiest level because even with
the most skilful bat control you'll find it hard to catch at the fastest level!
Breaking through the first barricade is easy but don't be fooled for the second
- it's much harder than you think! Two ball angles and curved bat will keep
the excitement going for hours!

Your fighter appears below a convoy of
Aliens! If you destroy them another set
appears who seem to be slightly cleverer
than before! Soon your space station
nears but before you can dock the station COSMIC
comes under attack! Survival is up to you! FIGHTER
The excitement is just beginning!!
TRS 80 Levels I Et II16K Tape £10

Video Genie 16K Tape £10

Dodge the alien Ramships and fire
missiles to destroy them before they get
you. The alien Flagship uses his deadly
laser bolt to transform a Ramship into
another Flagship or into your ship's
double. Look out! Destroy your double
and you could destroy yourself.
TRS 80 Level I Et II 16K Tape £10

Video Genie EG3003 16K Tape £10

ATTACK FORCE

COMIPIIIING CAN BE
QUALITY PROGRAMS CHOSEN

FOR THEIR
SUPERB GRAPHICS AND SMOOTH ACTION

THE ESSENTIAL SOFTWARE COMPANY
(Viscounti Ltd.) 01-837 3154
47 Brunswick Centre, London WC1N 1AF
I have a micro.:omputer.

I Please send me your software catalogue. I

I enclose a stamped self addressed envelope.
Please send me
I enclose a cheque/postal order fcr f

(plus 50p post Et packing)

Signature

Name

Address

1 Postcode

LMy ACCESS No is
-J

The newest and most exciting invaders
type game yet! Cruel and crafty aliens
attack Earth. You are the sole defender. As
you fire your laser at the aliens they swoop
down and bomb you. Exciting use of
graphics! Must be seen.
TRS 80 Level I & II 16K Tape £10
Video Genie 16K Tape

Now the amazing ASTEROIDS arcade
game for your TRS 80! Your ship is floating
in the middle of an asteroid belt! Your only
escape is to destroy them and the crafty
alien spacecraft! Blast them with your laser,
thrust, rotate or hit hyperspace to survive!

TRS 80 Levels I & II 16K Tape £10

Video Genie 16K Tape £10

£10

ASTEROID
NOVA

LAB'rm
A must for all adventure addicts!

DEATHMAZE
Walk down corridor;

depicted in ful! 3-D graphics. Look
around to find the objects you need

to survive. But beware! Monsters I

and Incredible Obstacles can lurk
round every corner!

for TRS 80
LEVEL II 16K

DEATHMAZE TAPE £10
LABYRINTH TAPE £10
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Match the means to the end
and save money.

Choosing the right micro -computer for the job is not
easy. You don't want a computer that can land you on
Mars, but you do want one that will easily cope with
your present needs whilst being capable of simple and
economic expansion to meet your future needs.
We offer systems ranging from a single user word
processor to powerful multi-user installations with
massive processing and storage capacities. Whatever
the size of your problem you will get expert advice from
CLENLO on the best and most appropriate
system for you.
With our own design and production facilities and
extensive contacts with creative technical specialists
world wide, CLENLO can help you find the right
micro -computer solution to almost any problem you
can define.

In the CLENLO range you will find:
 CONQUEROR 4Mhz Z -80A, 5-100 system with

64K RAM, three Serial and two Parallel I/O ports
and CP/M Ver 2.2 Operating System.

 Fast High Capacity Hard or Floppy Disc Drives.

 Multi -User, Multi -tasking, Distributed Processing
Systems with full File and Record Locking Features.

 Fast13.5 Megabyte Data Cartridge Tape Backup
Unit.

l6BitS-100 Micro -computer using 8086CPU at 8MHz
with CP/M-86 or 86 -DOS Operating Systems.

 A vast amount of Business Software including a
choice of Standard Accounting Packages, as well as
Specialist Packages, a Program Generator (PEARL),
Database Systems, Sort Utilities and Word
Processing.

For competitive prices, complete systems, exceptional
service, for the means to your end contact

CLENLO COMPUTING SYSTEMS LIMITED.
Tel: 01-670 4202/3

CLENLO
Microcomputers

designed for business

To: CLENLO COMPUTING SYSTEMS LIMITED,
Crown House,18 Gipsy Hill, London SE191NL.
Telephone 01-670 4202/3.

Please send me details of your new
hard disc interface unit.
Please send me details of the complete
CLENLO range.

PRACTICAL COMPUTING November 1981
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Decision Modeller
can help you increase
your profits by 50%!

Don't believe it? This is what the CBI say in their booklet The Will to Win':
"Company Profitability is critical for new investment and must be restored. In
addition to Government action listed above *, all levels of management must
be involved in their company's short term and medium term profit plan, and
think more in current cost accounting terms when making their judgements."

*These actions referred to Government controlled costs, exchange rate and public spending.

FACT Company Profitability declined from 13% in 1960 to 9% in 1970 and
2/3% in 1980 when measured in real terms.

Decision Modeller is a tool for all managers to use in their business based
on the 1980's microcomputer technology. How many managers know the
size of improvement in profits which can result from 1%onPrices plus 1% on
Volume of Output? And

* with 1% off Spending plus 1% reduced Material Waste
* with 2% on Employee efficiency
* with 3% off debtors days
* with 5% on Stock Turnover

Often the improvement in profitability can be over 40% and can be as high as
70% depending on the capital intensity of a business.

Decision Modeller shows you exactly how your company can improve
profitability.

Can you afford to ignore Decision Modeller?

For details call ACT Microsoft
on 021-501 2284, or in the
London area: Intelligence UK
Ltd: 01-947 9846

RET

MIN 11

I To: ACT Microsoft Ltd., Shenstone House, Dudley Road, Halesowen,
West Midlands.

I Please send me details of Decision Modeller.

I NAME:

!ADDRESS:

Postcode.
lem inaMEI MN NM 11

From the people who brought you MicroModeller, the No.1 financial planning package for microcomputers.
Decision Modeller costs £525 and runs on the Apple II computer in conjunction with MicroModeller.
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Tandy forum

Three of the best?
THESE THREE programs are, I hope, all
self-explanatory, writes Martin Rodgers
of London SW16. They are Hoho - a
simulation of "connect four", a non -
graphic graphic one-liner and an all -gra-
phics graphic one-liner. Try them and you
will see what I mean.

Saving heartbreaks
AT LAST it is finished - you have just
spent two or three hours, typing in "Rac-
ing Driver" or "Star Trek III", writes
Gerald Kilpatrick of Preston, Lancashire.
Your fingertips are rather sore from hav-
ing entered all those Pokes, CHR$ and
For loops. Slowly but surely, you type in
the word "Run".

After a few seconds of black screen,
which seems to go on for ever, you see the
earth -shattering comment

MEMORY SIZE?

This short report should help you with
this problem. In fact it should help you
prevent the situation arising.

Although this step is not essential, it
will be useful. Load a key -define pro-
gram. Load my modify program. Disable
the Break key by

POKE 16396,165

This will disable the Break key, but
shift break will work just like Break.

I have spent a long time typing in a long
line of text, only to press the Break key
accidentally instead of Return and erase
that line from memory. Carefully enter
the program, making as much use of the
key -define program as possible.

Remember to take great care when
entering shifted characters, as shift and
delete erases complete lines and not just
characters. Shift A, although it looks like
"A", does not compute as such.

CSave the complete program, includ-
ing the modify program, on to cassette.
Immediately after this, CLoad it. Run the
program; this will run the modify pro-
gram, and use it to change your program.

Delete the three lines of the modify
program. Then run the program again; if
all goes well, you will be a very happy
programmer. If you obtain a syntax error,
edit the program to remove it. Remember
that errors may quote an incorrect line
number - the error may be in a previous
line.

If you have incorrectly defined a
"USR" then it is likely that you will

"HOMO" - A SIMULATION OF "CONNECT FOUR"

100 REM t* MAIN PROGRAM ***
110 CLEAR 2001LF$=CHR$(10)
120 F1$=CHR$(191)+CHRS(140)+CHR$(191)
130 P2$=CHR$(191)+CHR$(179)+CHR$(191)
140 CLS:GOSUB 400:GOSUB 440:CLS
150 PN$=N1$:PC4=P1$:GOSUB 330:GOSUB 190
160 PN4=N2$:PC$=P2$:GOSUB 330:GOSUB 190
170 GOTO 150
180 REM *** INPUT ***
190 PRINT80,CHR$(30):PRINTOO,TAB(25)PN$"?";
200 INS=INKEY$:IF 1N$=""THEN 200 ELSE C=VAL(1N$)
210 IF IN$="Q"THEN RUN ELSE:IF IN$="S"THEN GOSUB 400:GOTO 150
220 IF IN$="E"THEN CLS:ENO
230 ON C GOTO 240,250,260,270,280,290,300
240 AC=AC-1:X=AC:Y=1:GOTO 310
250 BC=BC-1:X=BC:Y=2:GOTO 310
260 CC=CC-1:X=CC:Y=3:GOTO 310
270 DC=DC-1:X=DC:Y=4:GOTO 310
280 EC=EC-1:X=EC:Y=5:GOT0 310
290 FC=FC-1:X=FC:Y=6:GOTO 310
300 GC=GC-1:X=GC:Y=7
310 IF I/O THEN RETURN ELSE M$(X,Y)=PC$:RETURN
320 REM *** OUTPUT ***
330 PRINT8640FOR X=1 TO 6:FOR Y=1 TO 7
340 IF Y=1 THEN PRINT TAB(10) M$(X,Y)" ";:GOTO 360
35C) IF Y=7 THEN PRINT M$(X,Y)+LF$ ELSE PRINT M$(X,Y)"
360 NEXT Y:NEXT
370 PRINT8907,"1 2 3 4 5 6 7"

380 RETURN
390 REM *** FILL ARRAY ***
400 FOR X=1 TO 6:FOR Y=1 TO 7
410 M$(X,Y)=.-*-":NEXT Y
420 NEXT X
430 AC=7:BC=7:CC=7:DC=7:EC=7:FC=7:GC=7:RETURN
440 PRINT882,"-*-";" ";P1$;" ";P2$;" ";P1$;" ";P2$;" ";"-*-";
450 REM *** INSTRUCTIONS ***
460 PRINT8195,"EACH PLAYER IN TURN IS REQUIRED TO DROP A SYMBOL INTO";
470 PRINTQ259,"ONE OF THE SEVEN COLUMNS BY PRESSING A CHOSEN KEY/COLUMN";
480 PRINT8323,"NUMBER. EACH PLAYER WILL BE ALLOCATED A SPECIFIC SYMBOL.";
490 PRINT8387,"THE OBJECTIVE IS TO BE THE FIRST PLAYER TO ACHIEVE AN .;
500 PRINT8451,"UNBROKEN ROW OF FOUR OF YOUR SYMBOLS - EITHER VERTICALLY,";
510 PRINT8515,"HORIZONTALLY OR DIAGONALLY.";
520 PRINT:PRINT
530 LINE INPUT" TYPE NAME/INITIALS OF PLAYER 1 & PRESS ENTER - ";Nl$
540 LINE INPUT" TYPE NAME/INITIALS OF PLAYER 2 & PRESS ENTER - ";N2$
550 PRINT@841,"S = START A NEW GAME Q = QUIT E = END";
560 PRINT8910,"FRESS SPACE BAR TO BEGIN - NOW";
570 IF N1$=."THEN N1$="PLAYER 1 "

580 IF N2$=""THEN N2$="PLAYER 2 "

590 IS=INKEYS:IFI$=""THEN590ELSERETURN

A NON-GRAPHIC GRAPHIC "ONE-LINER"

1 CLS:FORR=1T060:A=RND(R):XL=60-A:XR=60+A:A=RND(R/3):YT=23-A:YB=23+AsSET(XL,YT):
SET(XL,YB):SET(XR,YT):SET(XR,YB):NEXTR:FORD=1133000:NEXTD:GOTO1

AN ALL-GRAPHICS GRAPHIC "ONE-LINER"

10 CLS:CI=RND(62)+129:C2=RND(62)+129:P=RND(50):FORI=153601-016382STEPP:POKEI,C1:F
OKEI+1,C2:NEXTI:FORD=1T0500:NEXTD:GOT010

obtain a memory -size error. Do not be
dismayed - CLoad your program again
and continue as described. TRon and
TRoff are very useful debugging aids.

Finally, CSave and CLoad the final
working version on to another cassette.
This will take about 15 minutes extra, but
it could save you three hours.

On running the program, you are
requested to input the statement/char-
acter from which you wish to change.
Input the decimal, ASCII number of the
character you wish changed. To the next
prompt, input the decimal number to

which you wish the last input to be
changed.

If you used C instead of CLS enter: 67
and 132. The program will now change
each C to CLS, and tell you what lines
have been changed.

However, care must be taken with Print
statements as each C will be changed. If,
in a Print statement, a C should remain as
it is, it should first be entered as, say, a ? or
some other symbol which is not used else-
where, and later changed with the modify
program back to C. When the program
has finished, it informs the user.

TRS80 MODIFY PROGRAM

U DEFINT A-Z:A=PEEK(16548)+PEEK(16549)*2515:FOR B=0 TO
2:A=PEEK(A)+PEEK(A+1)*256:NEXT:INPUT"STATEMENT/CHARACTER TO
CHANCE FROM (NUMBER) ";TC:INPUT"STATEMENT/CHARACTER TO CHANCE TO
;CT

1 NP=PEEK(A)+PEEK(A+1)*256:LN=PEEK(A+2)+PEEK(A+3)*256:FOR X=A+4
TO NP-1:IF PEEK(X)=TC THEN POKE X,CT:PRINT "JUST CHANGE LINE "AN
2 NEXT X:A=NP:IF PEEK(A)+PEEK(A+1)=0 THEN PRINT "ALL DONE!":END ELSE 1
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OKI does it faster
by half...
OKI DATA
Microline 82A

Serial Dot
Matrix printer
** 120 cps **
Bidirectional
Microline printers are again setting the quality
standard for the entire industry. Built on a cast
aluminium base and driven by two motors, these
rugged units will run all day with no duty cycle
limitations. The head warranty, equivalent to
200,000,000 characters, is unmatched in the
industry.

HAZELTINE
ESPRIT
Video Display Terminal
This is a buffered terminal
capable of displaying the
complete 128 ASCII
character set. Based on a 12"
diagonal non -glare CRT, the
video is crisp and clear with
each character presented on a
large matrix to reduce eye
fatigue.

Unbeatable Dealer
Discounts From Your
Ex -stock Wholesaler

Wholesale, Education and
OEM enquiries welcome

Delivery by Securicor (24
hours)

VISIT OUR STAND AT
COMPEC '81 OLYMPIA
NOV 17-20

LIMITED .
3 and 4 Dawes Court, Esher, Surrey

2f\ k.s

Phone: Esher (0372) 62071 or 66398 e
Importers, Distributors & Wholesalers of quality computer products 03.
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11111111111 ASA%

TEC STARTWRITER
Suitable for micro/mini
computers
Centronics or RS232
Interface
Easy change 96 character
daisy wheel

TYMAC (Not illustrated)
Universal Centronics type
printer board complete with
cable and connector for Apple
Computers.

TVI 910, 912C, 920C,
950
 Fully intelligent Terminal with

24 x 80 display and dual
intensity, blinking, reversed,
underline & protect fields

 ASCII characters etc.

W\lUU/0 0E

ith an
extensive range of features.
Unbelievable quality from the wo
largest print head

NEC SPINWRITER
5510 -RS232, 5530
Centronics 8 bit par
 5 copies
 Friction of Tractor End
* 55 characters per second

Unbeatable
Discounts
From Your
Ex -stock
Wholesaler

La

CENTRONICS737-739
 Correspondence quality print
 Nx9 dot matrix in proportional

spacing mode
 7x8 dot matrix at 10 and 16.7 cpi

monospace mode

QANTEX
 Series 6000/6010 printers
 X on/X off
 Parallel or serial interfaces
 150 characters per second

Wholesale,
Education and
OEM enquiries
welcome

Delivered by
Securicor
(24 hours)

ASF 160 and 560 SERIES
AUTOMATIC SHEET FEEDER

 Feeds up to 250 single sheets
or letterheads automatically
- no more handfeeding!

 Easily attached or
removed in seconds

ORTHAMBER
LIMITED

3 and 4 Dawes Court, Esher, Surrey
Phone: Esher (0372) 62071 or 66398

Importers Distributors & Wholesalers of quality computer products.
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CP/M SOFTWARE
from

* NEW * WORDSTAR 3 * NEW *

WORD-STARtml Version 3.xx has now been released. New
features include: column move capabilities, horizontal scrolling
- up to 240 columns and even clearer menus. Also released is
MicroPro's own spelling checker - SPELLSTAR.

COMMUNICATIONS
BISYNC-80/3780 and BISYNC-80/3270 are full
function IBM 2780/3780 and 3270 emulators for
microcomputers.

BISYNC-80/3780 gives you a Remote Job Entry
WORD -STAR 3.xx £255/£30 terminal for the price of a micro!
MAILMERGE 3.xx (optional) £ 60/£10 BISYNC-80/3270 combines the local processing poWerSPELLSTAR (optional) £125 of a micro with a sophisticated screen capability. Make

FREE UPGRADE OF WORDSTAR WITH ALL PURCHASES your dumb terminal smart!

OF SPELLSTAR BEFORE OCTOBER 31ST. MET/TTY will connect your micro to a timesharing
service in simple teletype emulation.

NEW * RECORDS MANAGEMENT * NEW BISYNC-80/3780 P.O.A.
Ideal for office records including personnel, stock, clients and BISYNC-80/3270 P.O.A.
accounts. Features include: MET/TTY £95/£15

* Comprehensive calculation
* Record selection on updates and reports
* Full sorting facilities DATA MANAGEMENT
* WORDSTAR INTERFACE - for selective mailing SELECTOR III -C2

COMPSOFT DMS £400/£25 An easy to use Information Management System;
requires CBASIC II £185/£30
SELECTOR IV
An advanced Information Management System;

NEW * MICROPLAN * NEW requires CBASIC II £275/£35
If you have any problem that you would normally solve with DATASTAR
pen, paper and a calculator, then MicroPlan will help you. Powerful data entry, retrieval arid update
MicroPlan will perform most types of calculations working in
rows and columns, as well as advanced financial analysis.

system £195/£30

MicroPlan £295/£20 FINANCIAL REPORTING
REPORT WRITER
You input the values - Report Writer will perform your
calculations and produce a report with your headings,
totals and summaries £95/ £15LANGUAGES/UTILITIES G LECTOR

CBASIC II General ledger option to Selector III; Requires Selector
COMMERCIAL DISK EXTENDED BASIC £75/ £20 III and CBASIC II £185/ £30
SBASIC

All software is Ex -stock except MDBS and available on stan-COMPILER STRUCTURED BASIC £175/ £30
SUPERSORT I £125/ £20 dard 8" disks or 5" disks for Vector MZ, Superbrain and
WORD -MASTER SUPERIOR TEXT EDITOR £75/ £20 Dynabyte.
MET/ TWAM INDEX SEQUENTIAL FILE ' Postage and Packing £2 per order.
ACCESS IN CBASIC II £55/ £15 * Add 15% VAT.
MICROSOFT BASIC 80 INTERPRETER £155/ £25 * State which disk type and size.
MICROSOFT BASIC COMPILER £195/ £25 * All orders prepaid.
MICROSOFT FORTRAN 80 £2151 £25
MICROSOFT COBOL 80 £315/ £25

Telephone orders welcome for Access, Barclaycard.,
American Express or Diners Club.
CALL 0895 58111 Ext. 247 or 269
or write to:

MICRO DATA BASE SYSTEMS
MDBS is a database system offering full network METROTECH MAIL ORDER
CODASYL-oriented data structures, variable length WATERLOO ROAD UXBRIDGE
recnrds, read/write protection, one-to-one, one -to- MIDDLESEX UB8 2YW
many and many -to -many set relationships. Add on
features are: an interactive report -writer and query

enclosing cheque, PO's payable to METROTECH

system, a dynamic restructuring system and a recovery
transaction logging system.

tml WORD -STAR is a trademark of Micropro.

MDBS prices start from £600/£30
Primer manual £5

/
Prices are shown as Software with manual/Manual only.  Circle No. 190

Prices correct at time of going to press

METROTECH are sole U.K. distributors of DYNABYTE microcomputer systems.



6502 Special

Simple analogue input
THIS PROGRAM and circuit enable an
eight -bit, digital -to -analogue converter
to work as an analogue -to -digital con-
verter at very little extra cost, writes
Graham Thomas of Hatfield, Hertford-
shire. Each channel of the A -to -D con-
verter consists of a comparator which
compares a given input voltage to the
voltage produced by the D -to -A con-
verter.

The comparator output, which will
either be high or low, is fed straight to one
bit of an input port. The subroutine moni-
tors this bit while changing the output of
the D -to -A converter and thus deduces
the value of the input voltage.

The routine uses two scratchpad loca-
tions ARG and BITPTN which should be
in page zero to minimise execution time.
The value in line 230 controls which input
channel is read: this value should be 2AN
to read channel N. The value of the analo-
gue input is returned in ARG.

With the given subroutine, conversion
time should be less than 0.3ms. with a
1MHz clock. If the D -to -A converter or
the comparator has a response time much
greater than µs. put a delay loop
between lines 210 and 220.

The circuit diagram.

CODA
purports

IMMO
IMO
MIN
ENO
MIN

c

Chose 7Og fix" 10en o

Ohs
Chasmis

Output

Sot

'MOW'

Zombie island
-PARACHUTED on to a remote island, you
find yourself surrounded by Zombies.
The appalling creatures cannot see but
their acute sense of hearing enables them
to move in your direction from the sound
of your heartbeat".

So began the article by Trevor Lusty in
the June 1979 issue of Practical Comput-
ing, writes John Fildes of Chelmsford,
Essex. After exhausting the sample pro-
grams in the Compukit manual, I
thumbed through the magazines which I
had accumulated during the previous
year.

10 0000
20 0000
30 0000
40 0000
50 0000
60 0000
70 0001
80 0002
90 0002

100 0002
110 :.002
120 0002
130 0002
140 3000
150 :000 4900
t60 3002 8500
1.70 4004 A 98 0
180 3006 8501
190 i00(1 A500
200 300A 0501
210 300C SD0190
220 300F AD0090
230 3012 2901
240 3014 0(106
250 2016 A500
260 3018 0501
270 301A 8500
280 301C 4601
290 301E 00ES
:300 3020 60

;*** ANALOG INPUT SUBROUTINE ***
;D TO A CONVERTER IS AT 'OUTPRT'
;OUTPUT FRO' COMPARATOR(S) AT 'INPORT'
;VALUE OF ANALOG INPUT RETURNED IN 'ARG'

*.$0000
ARG if=if+1

BITPTN *=*+1

INPORT=$9000
OUTPRT=$9001

;SUBROUTINE I TSE(

ic.$3000
ANALOG LOA £0

STA ARG
LDA
STA BITPTN

LVTLOP LDA ARG
ORA SITPTN
STA DUTPHT
LOA INPORT
AND c1
:AVE SHIFT
LDA ARG
ORA BITPTN
STA ARG

SHIFT LSR BITPTN
LINE CVTLOP
RTS

.F

;IN PAGE 0 IF POSS.
;VALUE RETURNED HERE
;NEXT BIT TO TRY

;COMPARATOR OUTPUT(S)
;D TO A CONVERTER

;LOCATE WHERE YOU LIKE

;INITIALISE RESULT
;HIGHEST NIT TO SCAN

;GET RESULT SO FAR
;ADD NEXT BIT
;0/P TO D -A
;GE.T OUTPUT...
;...FROM THIS COMPARATOR
;IS 'ARG' TOO BIG?
;NO- ADD THIS BIT

;SHIFT BIT DOWN ONE
;ROUND AGAIN
;LOOPED 8 TIMES- END

Analogue input program.

The program was described as using
standard Basic and used a Print format. I
began typing - but my inexperience and
the limitations of my machine meant that
my hours at the keyboard were wasted. I
moved to simpler projects but the Zom-
bies were always at the back of my mind.

Eventually, the acquisition of a
Cegmon Monitor ROM and experimen-
tation with its screen -handling facilities
suggested a few ideas. My version of the
program is an attempt to produce a real-
time graphics game using some of the
extra facilities provided by Cegmon.

After the instructions have been dis-
played, Z -shaped island is drawn contain-
ing pot -holes. Five Zombies appear in
random positions in the top half of the
island and the player appears in the
bottom half.

Each time the player moves, the Zom-
bies all converge one space. It is not poss-
ible to outrun them - the only hope of
survival is to lure them into a pot -hole or
into the sea. The player must, of course,
also avoid the pot -holes and the sea.

Each object is placed in position using
the address of the top left-hand corner of
the island and adding an X and Y dis-
placement. Thus, the Zombies can be
moved by comparing the X and Y dis-
placements of each Zombie to that of the
player.

Here are the program details:

5 Clear screen
10 Draw island
20 Format print window to right of

screen
21 Home cursor
30 I/O random holes - can be

increased to make game easier
40-70 Random position for player
80-120 Five random Zombies
130 Disable Control C
140-195 Scan keyboard for player input
200-268 Move player but check for pot-

holes, Zombies and sea
300-700 Move Zombies by comparing co-

ordinates of Zombie to those of
player. Zombies are moved in turn
and checks made for pot -holes,
etc.

800-810 Check if all Zombies gone; return
to keyboard scan

1000-1100 Subroutine to draw island
2000-3430 Comments printed during course

of game
3900 Re -format screen to full display for

instructions
4000 Instructions

The game as listed makes the Zombies
wait until the player moves before start-
ing the chase and when the player stops
the Zombies stop. If line 195 is changed
to read:
195 FOR D=1 TO 500: NEXT: GOTO 300
then the Zombies will start moving imme-
diately and close in. To give yourself a
chance, you had better also increase the
number of holes in line 30.

M
5 PRINTCHR$(26)
6 INPUT" DO YOU NEED INSTRUCTIONS";A$
7 IFLEFT$(A$.1)="Y"THEN7900
10 GOSUB1000
20 P0E.E546.12:POKE547,46:POKE548,208:PO E549.23
8:POVE250,211
21 PRINTCHR$(12)

30 FORA=1T010:H=53331+INT(RND(8)*20)+INT(RND(8)
*14)*64:POKEH.6:NEXT
40 X(6)..INT(RND(8)*20):Y(6)=INT(RND(8)*7)+7
45 P=53331+X(6)+Y(6)*64
50 IFPEEK(P)32GOT070
60 GOT040

(continued on next page)

PRACTICAL COMPUTING November 1981 145



6502 Special
(continued from previous page) 640 IFY(4),,Y(6)THENY(4)=Y(4)+1
70 POKEP, 42 650 Z(4)=53331+X(4)+Y(4)*64
80 FORA=1T05 660 IFPEEK(Z(4))=187THENZ(4)=0:GOSUB3000
85 X(A)=INT(RND(8)*20):Y(A)=INT(RND(8)*7) 670 IFPEEK(Z(4))=6THENZ(4)=0:GOSUB3100
90 Z(A)=53331+X(A)+Y(A)*64 680 IFPEEK(Z(4))=42THENGOSUB3200
95 IFPEEK(Z(A))=32THEN110 690 POKEZ(4).90
100 GOT085 700 IFZ(5)=OTHEN800
110 POKEZ(A),90 705 POKEZ(5).32
120 NEXT 710 IFX(5)kX(6)THENX(5)=X(5)-1
130 POKE530,1 720 IFX(5)0((6)THENX(5)=X(5)+1
140 KB=57088 730 IFY(5)>r(6)THENY(5)=Y(5)-I
145 Y=0 740 IFY(5)<Y(6)THENY(5)=Y(5)+1
150 POKEKB,127 750 Z(5)=53331+X(5)+Y(5)*64
160 IFPEEK(KB)=127THEN200 760 IFFEEK(Z(5)÷=187THENZ(5)=0:60SUB3000
170 IFFEEK(KB)=191THEN220 770 IFPEEK(Z(5))=6THENZ(5)=0:G0SUB3100
180 IFPEEK(KB)=223THEN240 780 IFPEEK(Z(5))=42THENGOSUB3200
190 IFPEEK(KB)=239THEN260 790 POKEZ(5),90
195 G0T0150 800 IFZ(1)=0ANDZ(2)=0ANDZ3)=0ANDZ(4)=0ANDZ(5)=
200 POKEP,32:Y(6)=Y(6)-1 OTHEN3300
204 P=53331+X(6)+Y(6)*64 805 IFY=1THENEND
205 IFPEEK(P)=187THEN2000 810 G0T0150
206 IFPEEK(P)=6THEN2100 1000 FORF=53256T054269:POKEF,187:NEXT
207 IFPEEK(P)=90THEN3400 1010 M=53326:N=53355
208 POKEP,42 1020 FORH=0T0256STEP64
210 G0T0300 1030 FORF=(M+H)T0(N+H):POKEF,32:NEXT:NEXT
220 POKEP,32:Y(6)=Y(6)+1 1040 M=53650:N=53674
224 P=53331+X(6)+Y(6)*64 1050 FORH=OT0256STEP63
225 IFPEEK(P)=187THEN2000 1060 FORF=(M+H)TO(N+H):POKEF.32:NEXT:NEXT
226 IFPEEK(P)=6THEN2100 1070 M=53902:N=53931
227 IFPEEK(P)=90THEN3400 1080 FORH=0T0256STEP64
228 POKEP,42 1090 FORF=(M+H)TO(N+H):POPEF,32:NEXT:NEXT
230 GOT0300 1100 RETURN
240 POKEP,32:X(6)=X(6)-1 1200 END
244 P=53331+X(6)+Y(6)*64 2000 PRINT:PRINT"SWIMMING^"
245 IFPEEK(P)=187THEN2000 2010 PRINT
246 IFPEEK(P)=6THEN2100 2020 PRINT"I FORGOT"
247 IFPEEK(P)=90THEN3400 2030 PRINT"TO MENTION"
248 POKEP,42 2040 PRINT"THE SHARKS'"
250 GOT0300 2050 PRINT
260 POKEP,32:X(6)=X(6)+1 2060 PRINT"R.I.P..."

264 P=53331+X(6)+Y(6)*64 2070 END
265 IFPEEK(P)=187THEN2000 2100 PRINT:PRINT"WHOOPS'"
266 IFPEEK(P)=6THEN2100 2110 PRINT
267 IFPEEK(P)=90THEN3400 2120 PRINT"THAT WAS "
268 POKEP,42 2130 PRINT"A HOLE"
300 IFZ(1)=OTHEN400 2140 PRINT
305 POKEZ(1),32 2150 PRINT"R.I.P..."
310 IFX(1)>X(6)THENX(1)=X(1)-1 2160 END

320 IFX(1)<X(6)THENX(1)=X(1)+1 3000 PRINT"SPLASH"
330 IFY(1)>Y(6)THENY(1)=Y(1)-1 3010 RETURN
340 IFY(1)<Y(6)THENY(1)=Y(1)+1 3100 PRINT"SPLASH"
350 Z(1)=53331+X(1)+Y(1)*64 3110 RETURN
360 IFPEEK(Z(1))=187THENZ(1)=0:GOSUB3000 3200 PRINT:PRINT"GOT YOU"
370 IFPEEK(Z(1))=6THENZ(1)=0:GOSUB3100 3205 Y=1

380 IFPEEK(Z(1))=42THENGOSUB3200 3210 PRINT:PRINT"BAD LUCK"
390 POKEZ(1),90 3220 RETURN
400 IFZ(2)=OTHEN500 3300 PRINT:PRINT"WELL DONE!"
405 POKEZ(2),32 3310 PRINT:PRINT"THE ISLAND"
410 IFX(2)>X(6)THENX(2)=X(2)-1 3320 PRINT"IS NOW SAFE'"
420 IFX(2)<X(6)THENX(2)=X(2)+1 3330 END
430 IFY(2)>Y(6)THENY(2)=Y(2)-1 3400 PhINT::PRINT"INTO THE"
440 IFY(2)<Y(6)THENY(2)=Y(2)+I 3410 PRINT"ARMS OF A"
450 Z(2)=53331+X(2)+Y(2)*64 3420 PRINT"ZOMBIE"
460 IFPEEK(Z(2))=187THENZ(2)=0:GOSUB3000 3430 PRINT:PRINT"R.I.P."
470 IFPEEK(Z(2))=6THENZ(2)=0:GOSUB3100 3440 END
480 IFPEEK(Z(2))=42THENGOSUB3200 3900 P0KE546,47:POKE547,12:POKE548,208
490 POKEZ(2),90 3910 POKE549,204:POKE550.211:PR1NTCHR$(12)
500 IFZ(3)=OTHEN600 3920 PRINTCHR$(26)
505 POKEZ(3),32 4000 PRINT" ZOMBIE ISLAND"
510 IFX(3)>X(6)THENX(3)=X(3)-1 4010 PRINT" SI

520 IFX(3)<X(6)THENX(3)=X(3)+1 4020 PRINT:PRINT"YOU ARE TRAPPED ON AN ISLAND"
530 IFY(3)>Y(6)THENY(3)=Y(3)-1 4030 PRINT"SURROUNDED BY ZOMBIES":PRINT
540 IFY(3)<Y(6)THENY(3)=Y(3)+1 4040 PRINT"ZOMBIES ARE BLIND BUT THEY CAN "
550 Z(3)=5333I+X(3)+Y(3)*64 4050 PRINT"HEAR EVERY MOVE YOU MAKE'":PRINT
560 IFPEEK(Z(3))=187THENZ(3)=0:GOSUB3000 4060 PRINT"YOUR ONLY CHANCE OF SURVIVAL IS TO L
570 IFPEEK(Z(3))=6THENZ(3)=0:GOSUB3100 URE"

580 IFPEEK(Z(3))=42THENGOSUB3200 4070 PRINT"THEM INTO A POT-HOLE(";CHR$(6);") OR

590 POKEZ(3),90 INTO THE SEA"

600 IFZ(4)=OTHEN700 4080 PRINT:PRINT"USE KEYS- 1 -UP 2 -DOWN"

605 POKEZ(4),32 4090 PRINT" 3 -LEFT 4 -RIGHT"

610 IFX(4)>X(6)THENX(4)=X(4)-1 4100 PRINT:INPUT"READY";A$

620 IFX(4)<X(6)THENX(4)=X(4)+1 4110 IFLEFTS(A$,I)="Y"THEN10

630 IFY(4)>Y(6)THENY(4)=Y(4)-1 4120 GOT04100
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The `how-to' magazine all about
Commodore's VIC computer

VIC Computing is a great new magazine for users of the VIC.
Each issue is packed with valuable programming hints, software
reviews, 'how-to' articles and program listings.

You don't have to be an expert to enjoy VIC Computing. It is
written in straightforward English for beginners - not computer
experts.

Features in the first colour packed issue included: "Anyone can
Program", an article to teach you to program in one hour; "But
What Can It Do?", an introduction to VIC's capabilities;
"Expansion of the VIC", a guided tour of its add-on capabilities;
"Using Graphics" covering programming in colour; "Converting
Software for VIC" - how to convert PET programs; "VIC Sound",
data sheet on sound generation; plus "Dear VIC", "Beginners
Queries" and "VIC hints".

It costs just £6 a year to subscribe to VIC Computing. Can you
afford not to?

To: Printout Publications, PO Box 48, Newbury RG16 OBD PC 11/81

Please enter my subscription to VIC Computing.
I enclose a cheque/Postal Order for [ ] £6 UK [ ] £1R8.50 Eire
[ ] £9 Europe [ ] $20 USA Surface [ ] $30 USA Air
[ ] £9 Rest of World Surface [ ] £16 Rest of World Air
or Charge my Access/Mastercharge/Eurocard or Barclaycard/Visa card
No:

NAME:

ADDRESS:

POSTCODE:
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12 slots
 Z80A Microprocessor
 Real time clock
 Interrupt driven hardware
 Double density, single or double

sided 5" and 8" floppy disc drives
 5" and 8" Winchester drives

(option)
 Tape back-up (option)
 Cartridge disc drives (Equinox 200)
 64KB Dynamic RAM with parity
 Static RAM (option)
 Up to 384KB RAM (option)
 Two serial ports
 Additional serial and parallel

ports (option)

Built to high quality standards by IMS International

And consider the price-from £1750

148

 CAP Microcobol
 CP/M, CP/NET, MP/M
 TURBOCHARGER II for greater

disc capacity and performance
for your CP/M software

 BASIC, COBOL, FORTRAN,
PASCAL, C, LISP, APL, FORTH

 Word Processing
 Information Management
 Powerful Utilities -Z80 Assembler,

Editor, Debugger and linker
 Analog/Digital and Digital/

Analog interfaces
 Prestel /Viewdata
 Mainframe/Micro

Communication
 Networking
 CCTA Approved Systems

EQUINOX
COMPUTER SYSTEMS LIMITED
Specialists in Multi-user Microsystems

Kleeman House, 16 Anning Street, New Inn Yard,
London EC2A 3H B. Tel: 01-739 2387 & 01-7294460

Telex: 27341

 Circle No. 192
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Pet corner
Smooth operators
THIS two-line program may be of interest,
writes I A Clark of London SW12:
10 A=A -1 * (A<40) - 40 * (A)39) + 41 *
(8)961) -80 * (A)1) * ((A-1)/40 - INT((A -
1)/40) = 0)
20 POKE 32767+A,209: IF AO 41 THEN 10

It uses conditional operators in place of
the conventional program using four For -
Next loops. The character used in the
border can be varied by changing the
number 209 in line 20.

Restored to power
THERE SEEMS to be something lacking in
the restore statement of my Pet com-
puter, writes H V Blackmore of Bridg-
end, Mid Glamorgan. A statement such
as

RESTORE 100
does not work. So I set to work and
produced the following solution.

The solution is in the form of a
machine -code program which may be cal-
led with

SYS848
If you wish to treat Data statements as

if they were separate files held within one
program, follow this procedure:
 Using Data statements enter a section of

data which is to be separated from all
others. It is important that there is a space
between Data and the first data character.

 Poke a number into location 2; this will be
used to identify the section of data just
entered, e.g., Poke2, 1.

 Type Sys848. On listing the program, you
will find that the Data statements have been
converted to Rem statements. These state-
ments will now be ignored when the pro-
gram is run. Each of the Rem statements
has embedded within it the number you
Poked into location 2.

 Repeat these steps for as many sets of data
you wish to include in your program.
However, remember to Poke a different
number into location 2 for each set.

 When you run your program, wishing to
use, say, the second set of Data, then Poke
the Data -identifying number into location 2
and perform a Sys902. Before the program

ends, perform a Sys848 which will restore
the Data just used to Rem statements.

An example of a program which uses
this routine is shown in listing 1. The
machine -code program is listed in listings
2 and 3. Listing 2 is the disassembled
version and can be typed using the
machine -code monitor.

Listing 3 is a Basic loader of the same
program. Once it is entered, it can be
saved as an assembled machine -code pro-
gram as follows: Type

SYS1 024
press Return. Type

S "DATA RESTORE",01,033A,03B6
and press Return. Type X and press
Return.

All legitimate Rem statements will be
untouched by the procedure. The same is
true for Data statements not immediately
followed by a space. The numbers used to
identify data sets can range from 0 to 255,
but beware of using numbers between 32
and 90 inclusive.
Listing 2.

Forfia

033C 85n0
033E A904
0340 8501
0342 C52B
0344 D009

LDA #00

STA 00
LDA #04
STA 01
CMP 2B
BNE 034F

0345 A903 LDA #03
0.348 C52A CMP 2A
034A 11003 ENE 034F
034C 41_: ;_-+I_ JIIF' C309

034F 50 RTS
0350 2n3A03 .I F' 033A

El -m13 INC 00
n355 A004 LDY #04
0357 3100 LDA (00)
1715.; CMP #83
035E Dn10 BNE 035D
03511 C_8 INY
0 35E 3100 LDA (n0),'7
n3f=s1 [:920 CMP #20
0352 D009 ENE 036D
O 364 A5n2 LEA A2
413517. 91n0 STA (On), Y
03i: -.R 3R DEY

A98F LDA #8F
91 00 ETA (00),Y

0363 207903 JE.R 0379
037n ccinn CMF #00
037T, DnE1 ENE 0355
0374 E000 CPX #00
0371,7, D0DD BNE 0355
0378 5n PIS
037,-4 A000 LDY #00
037B 3100 LDA (nn),Y
037D AR TAX
037E C 1 INY
O 37F 3100 LDA (00),Y
0:3;1 R501 STA 01

STX AA
60 PIS
2413A41:7JSR 033A

03R9 A98F LEA #8F
8115A03 STA 035A

033E A502 LDA 02
O ::qA 8115103 STA 0361

A920 LDA #20
41: 95 8502 ETA 02
039 A983 LDA #83

RDAA03 STA 036A
T,053n3 J' -:F' 035?

039F A983 LDA #83
413A1 RD5A03 ETA 035A
03A4 AD5103 LDA 0361
03A7 8502 STA 02
03A9 A98F LDA #8F
031 81151203 STA 036A
03AE A920 LEA #20
0330 3115103 ETA 0361
03E3 2030c7 JSR C730
0.336 x,4.1 RTE,

Listing 1.
0 INPUT"WHICH DATA SECTION.:S
1 POKE2.S
2
3 REM LOCATION 2 HOLDS THE DATA SECTION NUMBER
4
5 SYS902
6
7 REM SYS902 CONVERTS ALL REM STATEMENTS EMBEDDED WITH THE NUMBER IN LOCATION 2
8 REM TO DATA STATEMENTS

10 READ N
11 IF N =-I THEN SYS848-END
12
13 REM SYS848 REVERSES THE PROCESS OF SYS902
14
15 PRINT N.
16 GOTO 10
17
18 REM******************
19 REM* DATA SECTION 1 *

20 REM*****************4
21 REM1 , 3, 4
22 REF.15, 6, 7, --1
23
24 REM******************
25 REM* DATA SECTION 2 *
26 REM******************
27 REM8,9,10,11
28 REM12,13,-I
29
30 REM******************
31 REM* DATA SECTION 3 *
32 REM******************
33 REM14,15,16,-1
34
35 REM THE REM STATEMENTS IN DATA SECTION 1 ARE ENHANCED PRINTED BECAUSE OF
36 REM THE EMBEDDED 1

READY.

RUN
WHICH DATA SECTION 7 2

9 10 11 12 13
READY.

RUN
WHICH DATA SECTION 7 I

1 2 3 4 5 6 7

READY.

RUN
WHICH DATA SECTION ? 3
14 IS 16

READY.

Listing 3.
0 REM**************************************************************************
1 REM* BASIC, LOADER FOR DATA TO REM CONVERTER
2 REM*
3 REM* SYS 848 CONVERTS ALL DATA STATEMENTS WITH A FOLLOWING SPACE TO REM
4 REM* STATEMENTS EMBEDDED WITH 8 NUMBER WHICH IS FIRST POKED INTO LOCATION 2 *
5 REM*
6 REM* SYS 902 REVERSES THE PROCESS I.E., CONVERTS ALL REM STATEMENTS WHICH *

7 REM* HAVE RN EMBEDDED NUMBER EQUAL TO THAT IN LOCATION 2 TO DATA STATEMENTS *
8 REM*
9 REM* ALL LEGITIMATE REM STATEMENTS AND DATA STATEMENTS WHICH HAVE NO
10 REM* FOLLOWING SPACE ARE LEFT UNTOUCHED BY THIS ROUTINE
11 REM*************************************************************************
12 FORI=826 TO 950
13 READ N
14 POKEI,A
15 NEXT I
16 DATA 169, 0, 133, 0, 169, 4, 133, 1, 197, 43, 208
17 DATA 9, 169, 3. 197, 42, 208, 3, 76, 137, 195
18 DATA 96, 32, 58, 3, 230, 0. 160, 4, 177, 0
19 DATA 201, 131, 208, 16, 200, 177, 0, 201, 32, 208
20 DATA 9, 165, 2, 145, 0. 136, 169, 143. 145, 0

21 DATA 32, 121, 3. 201, 0. 208, 225, 224, 0, 208
22 DATA 221. 96. 160, 0, 177, 0, 170, 200, 177, 0
23 DATA 133. 1. 134, 0, 96, 32. 58, 3, 169, 143
24 DATA 141, 90, 3, 165, 2, 141, 97, 3, 169. 32
25 DATA 133, 2. 169, 131. 141, 106. 3, 32, 83, 3
26 DATA 169, 131, 141. 90, 3, 173, 97, 3, 133, 2
27 DATA 169, 143, 141, 106, 3. 169. 32. 141, 97, 3,32,48,199,96

READY.
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CHOOSING A COMPUTER
MADE SIMPLE

FOR
BUSMES

Made simple...

FOR WORD
PROCES5MG

Made simple.

L'1 Ir:I.Ti
I

Made simple... Made simple...
Choosing a computer is ... Choosing a computer is more than just

choosing a computer. That is, it's a lot more than just hardware. Mind you,
PET stacks up very well when it comes to the computer itself. Because at
Commodore we've been involved with microcomputers for over
20 years - in fact, many other manufacturers pay us the compliment
of using our microchip for their own computers.

So, when you choose PET you know you have a
microcomputer that everyone in the business admires
and respects.

... choosing software ... Our software
programs live up to the quality of our computer. The
range, from both Commodore and specialist
suppliers, covers everything from word processing,
stock control and payroll to accounting and information
processing. As well as specialist applications for
education and the sciences.

FOR
EDUCAT1011

Made simple   .

IMPROUMG
on PET

Not so simple
For light relief, we've a pretty impressive range of games and other brain -

teasing packages.
... choosing value ... Our computers start at under £200 and go

through to £3000 - which will buy you a complete business system. The
extent of our range makes sure that you'll easily be able to choose the right

computer for your individual needs.
... choosing a dealer ... As you can see, you

do get nationwide dealer back-up with Commodore.
What's more, many of our dealers have specific

expertise - which means they can advise on anything
from business systems to specialist technical

applications. So, if your particular problem is of a
highly specialised nature, it may be best to

contact our Information Department direct.
They will then recommend the dealers who

understand - and who speak your kind of language.
... choosing your computer ... It all adds up.

By choosing a PET you're getting the kind of
systems and service that you'd expect from Britain's

biggest selling microcomputer.

(5 C.C.Trrwaciave, CE3NI

rSend to: Commodore Information Services, P.O. Box 109. Baker Street. High Wycombe.
Tel: Slough 79292.I I'd like to know how a Commodore PET will make choosing a computer simple for me.I

y Name

ICompany

IAddress

LTeI CAW
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COMMODORE PET
Quite simply, Britain's biggest

selling microcomputer
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LONDON AREA
Adda Computers Ltd

W13, 01-579 5845
Byteshop Computerland

NW1. 01-387 0505
Capital Computer Systems Ltd

W1.01-63638638 637 5551
Centralex - London Ltd

5E13.01-3184213-7
Clvomesonic Electronics

N19. 01-263 9493/9495
Healey Management Services Ltd

El. 01-247 2858/3149
Home and Business Computers

E12, 01-4725107
LogK Box Ltd

SW I, 01-222 11 22/5492
Merchant Systems Limited

EC4, 01-583 6774
Metyclean Ltd

EC4, 01-236 2000
Micro Canputation

N 14, 01-8825104
Micro Computer Centre

SWI4, 01-8787044-7
Sumkxk Bondain Ltd

EC I, 0 -2500505
The Computer Shop (City) Ltd
EC I.01-628 3531

HOME COUNTIES
Millhouse Designs Ltd

ALTON, 84517
The Computer Shop (Banbury) Ltd

BANBURY. 3477
H.S.V. Ltd

BASINGSTOKE, 62444
M.M.S. Limited

BEDFORD, 40601/2
Bracknell Computers

BRACKNELL 52929
D.D.M. Direct Data Marketing Ltd

BRENTWOOD, 229379 & 230480
Arnplicon Micro Systems Limited

BRIGHTON, 562 163 & 608331
T & V Johnson (Microcomputers Etc) Ltd

CAMBERLEY, 20446
Wego Computers Ltd

CATERHAM, 49235
The Computer Shop (Cavertharn) Ltd

CAVERSHAM. 481555
Detaview Ltd

COLCHESTER 865835
DaVina Computers Ltd

EDGWARE, 01-952 0526
Micro -Facilities Ltd

HAMPTON HILL 01-979 4546
Cream Computer Shop

HARROW, 01-8630833
L & J Computers

HARROW, 01-204 7525
South East Computers Ltd

HASTINGS, 426844
Bromwall Data Services Ltd

HATFIELD. 60980/67111
Alpha Basins Systems

HERTFORD. 57425
Commonsense Business Systems Ltd

HIGH WYCOMBE, 40116
Kingsley Computers Ltd

HIGH WYCOMBE, 449749
Computer Sales & Software Centre Ltd

ILFORD, 01-554 3344
H.B. Computers Ltd

KETTERING. 520910
H.B. Computers (Luton) Ltd

LUTON, 426887/416892
South East Computers Ltd

MAIDSTONE. 681263
Photo Acoustics Ltd

NEWPORT PAGNELL 610625
WATFORD. 32006 & 40698

Surnlisck Bondain (East Anglia) Ltd
NORWICH. 26259 & 614302

The Computer Shop (Oxford) Ltd
OXFORD. 722872

T & V Johnson (Microcomputers Etc) Ltd
OXFORD, 721461

Arden Data Processing
PETERBOROUGH. 49577 & 67831

RS.V. Ltd
SOUTHAMPTON. 331422

Sumlock Tabdown Ltd
SOUTHAMPTON. 26647

D.D.M. Direct Data Marketing Ltd
SOUTHEND-ON-SEA 65787 & 64589

Scan Computers Ltd
STORRJNGTON, (09066) 5432

The Computer Room
TONBFUDGE 355962

Orchard Computer Services
WALLINGFORD. 35529

Microchips
WINCHESTER. 68085

P.P.M. Ltd
WOKING, (04867)80111

Petalect Limited
WOKING, (04862)69032 & 21776

MIDLANDS
Byteshop Computerland

BIRMINGHAM. 021-622 7149
C.P.S. (Data Systems) Limited

BIRMINGHAM, 021-707 3866
Camden Electronics Limited

BIRMINGHAM. 021-773 8240
Joseph Ware Associates Ltd

BIRMINGHAM. 021-643 8033
Merchant Business Systems Ltd

BIRMINGHAM. 021-706 8232
Micro Associates

BIRMINGHAM, 021-328 4574
Peach Data Services

BURTON -ON -TRENT. 44968
Catlands Information Systems

CHESTER, 46327
PEG Associates (Composer Systems) Ltd

COVENTRY, 20246
Davidson -Richards Ltd

DERBY. 366803
Taylor Wilson Systems Ltd

DORRIDGE. (056 45)6192
Caddis Computer Systems Ltd

HINCKLEY, 613544

Arden Data Processing
LEICESTER 22255

Roger Clark Busines Systems Ltd
LEICESTER, 20455

A.J.R. Ltd
NOTTINGHAM, 206647

Betas (Systems) Ltd
NOTTINGHAM, 48 I 08

Byteshop Computerland
NOTTINGHAM, 40576

PEG Associates (Computer Systems) Ltd
RUGBY, 65756

Synchro Computing Ltd
STOKE-ON-TRENT, 825391

Walters Computer Systems Ltd
STOURBR1DGE, 70011

The Computer Shop (Swindon) Ltd
SWINDON. 694061

McDowell, Knaggs & Associates Limited
WORCESTER 28466

YORKS AND HUMBERSIDE
Ackroyd Typewriter & Adding Machine Co Ltd

BRADFORD, 31835 & 32243
Allen Computers

GRIMSBY. 40568
Microprocessor Services

HULL 23146
Microware Computers Ltd

HULL 562107
Holden Ltd

LEEDS, 459459
Yorkshire Electronics Services Ltd

MORLEY, 522181
Computer Centre (Sheffield) Ltd

SHEFFIELD, 53519/588731
Holbrook Business Systems Ltd

SHEFFIELD, 484466
Estate Computer Systems

SLEAFORD, 305637
Mitrefinch Ltd

YORK 52995
NORTH EAST
Came & Maughan

GATESHEAD. 774540
Dyson Instruments

HETTON, 260452
Key Computer Services Ltd

NEWCASTLE-UPON-TYNE, 815157
Intex Datalog Ltd

STOCKTON-ON-TEES. (0642) 781 193
MANCHESTER AREA
Byteshop Computerland

MANCHESTER, 061-236 4737
Computastore Limited

MANCHESTER. 061-832 4761
Cytek (UK) Limited

MANCHESTER, 061-872 4682
Executive Reprographic Ltd

MANCHESTER 061-228 1637
D Kipping Ltd

MANCHESTER, 061-834 6367
Professional Computer Services Ltd

OLDHAM, 061-624 4065
Catlands Information Systems Ltd

STOCKPORT, 061-477 6699
Calends Information Systems Ltd

WILMSLOW, 527166

UVERPOOL
Stack Computer Services Ltd

BOOTLE. 051-933 5511
Aughton Microsystems

KIRKBY, 051-548 7788
Rockdiff Micro Computers

IJVERPOOL. 051-521 5830
The Computer Shop (Southport) Ltd

SOUTHPORT, 77783
NORTH WEST

& B (Computers) Limited
BOLTON. 26644

Tharstern Limited
BURNLEY, 38481

Preston Computer Centre
PRESTON. 57684

WEST COUNTRY
Radar Computational Ltd

BATH, 318483
Calculator Services & Sales (Bristol) Ltd

BRISTOL. 779452/3
SumIcck Tabdown Ltd

BRISTOL. 276685
T & V Johnson (Microcomputers Etc) Ltd

BRISTOL 422061
AC Systems

EXETER, 71718
South Coast Business Machines Ltd

FERNDOWN, 893040
Milequip Ltd

GLOUCESTER. 4 11010
Devon Computers

PAIGNTON. 526303
AC. Systems

PLYMOUTH, 260861
JAD Integrated Services (Plymouth) Ltd

PLYMOUTH, 6626 I 6 & 29038
J.M. Computer Services Ltd

TRURO. 71626
WALES
Surnlock Tabdown Ltd

CARDIFF. 41361
Sigma Systems Ltd

CARDIFF. 34869 & 2 ISIS
Reeves Computers Limited

CARMARTHEN, 32441/2
Computer Supplies (Swansea)

SWANSEA, 290047
SCOTLAND
MacMicro Ltd

BEAULY, 046-371 2774
Holden Microsystems Ltd

EDINBURGH, 031-668 2727
Byteshop Computerland

GLASGOW, 04 1 -221 7409
Gate Microsystems United

GLASGOW. 041-221 9372-4
Robox Ltd

GLASGOW, 041-221 8413/4
Ayrshire Office Computers

KILMARNOCK. 42972
NORTHERN IRELAND
Northern Ireland Computer Centre Limited

HOLYVVOOD, (02317) 6548

 Circle No.

MICROPRO'S
latest from

METROTECH

* NEW * WORDSTAR RELEASE 3 * NEW *

Still only £255

New Features include:

* Horizontal Scrolling
* 240 column documents with no

wraparound
* Column move, delete and copy
* Even friendlier user menus

* NEW * SPELLSTAR OPTION * NEW *

Single pass proof-reading against:

*A 20,000 word main dictionary

*Your own special dictionary

WORDSTAR 3.xx £255/£30
MAILMERGE (option) £ 60/£10
SPELLSTAR (option) £125
WORDSTAR UPGRADE £ 55

*SPECIAL OFFER *

FREE WORDSTAR UPGRADE WITH ALL

PURCHASES OF SPELLSTAR

BEFORE OCTOBER 31st.

For further details CALL

or Write to

0895 58111 ext 247 or 269

METROTECH MAIL ORDER

WATERLOO ROAD
UXBRIDGE

MIDDLESEX UB8 2YW
Wordstar is a trademark of Micropro.
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The model of good business.

Tuscan the all -British microcomputer
With a proven record of steady development behind
it, the Tuscan S100 now goes a step forward, solving
the problem of effective backup storage.

The Tuscan S100, Britain's first S100 computer on
a single board, is now available with designed -in mini -
Winchester drive for better performance, shorter
access time and higher transfer rate. All this from
Britain's own home-grown micro manufacturer.

Systems with printer, screen and CP/M start at
£2125 with twin floppies, and at £3625 with one
floppy and one 5-meg. mini -Winchester.

SOFTWARE. Business accounts packages start at
£800 when purchased with the Tuscan system. Word
processing packages start at £315; Database packages
start at £100.
HARDWARE. Flexibility is the key feature of all
Tuscan systems. A choice of storage capacity, video
format and graphics is available. The Tuscan S100
can read and write in sixteen different disk formats,
with a choice of 51/ "or 8"drives.
SUPPORT. The Tuscan 5100, designed and built
in Britain, is backed by Transam's substantial experi-
ence in electronics plus a dedicated hardware and
software team. National third party maintenance is
available at ten per cent of hardware costs.
BUSINESS SYSTEM DEALERS. Business
Equipment Centre, 10 Edge Lane, Liverpool.
Tel: 263 5783. Contact: Rod Crofts.
Purley Computers, 21 Bartholomew Street, Newbury
Berkshire. Tel: 41784. Contact: Ron Smith.

FURTHER INFORMATION. Two new cata-
logues covering "systems and peripherals" and
"CP/M Software" are available, giving details of our
systems and services. Call or write for yours.

TRAINAM
TRANSAM COMPONENTS LIMITED
59/61 THEOBALD'S ROAD, LONDON WC1
Tel: 01-405 5240/2113. Telex: 24224 (Ref. 14221
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Apple Pie

Newed facts
THIS ROUTINE restores Newed programs,
writes Malcolm Whapshott of Farnham,
Surrey. It was designed to operate like the
Acorn Atom's Old command which
restores accidentally -deleted programs
- but only if you have not started to type
another program.

The program first looks for the end -of -
line marker in the first line, then it puts
the address of the next byte at the begin-
ning of the first line. It starts looking for
the end -of -program marker.

When it finds the end -of -program
marker, the program adds two to it to give
the end -of -program pointer which is also

used as the pointer for the start of simple
variables and as an array pointer.

If you expect to have a program in page
three, restore can be re -located into page
two, but it is likely to be destroyed by
input from the keyboard. By saving
restore as a binary file, "BRun restore"
will restore the deleted program.

SOURCE FILE: OLD
0000: 1 DSECT
0000: 2 *********************
0000: 3 *
0000: 4 * DELETED PROGRAM *

0000: 5 *

0000: 6 * RESTORER
0000: 7 *

0000. 8 Al BY
0000: 9

0000: 10 * MALCOLM WHAPSHOTT *
0000: 11 *

0000: 12 *********************
0035: 13 YSAVI EQU $35
0067: 14 START EOU $67
00691 15 STRTVAR EQU 569

006B: 16 STRTARR EQU $60
17 LINADR EQU $90

14AF

$E003
$PBE4
SEDGE
$FDED

0090,
00AF: 18 END EOU
0003: 19 BASIC2 EQU
FBE4. 20 BELL2 EQU
EDGE: 21 TROUT EQU
FDED: 22 GOUT EQU
0000: 23 DENS

NEXT OBJECT FILE NAME IS
0300, 24 ORG
0300:45 67 25 LINKLN LDA
0302:46 68 26 LOX
0304:85 90 27 STA
0306,86 9E 28 STX
0308:40 04 29 LOY
030A.B1 9D 30 NOLINK LDA
030C1F0 05 31 BED
030E,C8 32 INY
030F:F0 58 33 BED
0311:00 F7 34 BNE
0313:CB 35 ISLINK. INY
0314:84 35 36 STY
0316:18 37 CLC
0317.45 9D 38 LDA
0319:65 35 39 ADC
0318: A0 00 40 LDY
0310:91 67 41 / STA
03IF:85 9D 42 STA
0321:90 02 43 BCC
0323,E6 9E 44 INC

0325:C8 45 NOINC INY

0326.85 9E 46 LDA
0328:91 67 47 STA
0324:40 01 48 LOY

;TEMPORY STORAGE
;POINTER TO START OF PROGRAM
.POINTER TO START OF VARIABLES STORAGE
;POINTER TO START OF ARRAY STORAGE
,ZERO PAGE WORK'. SPACE
;POINTER TO END OF PROGRAM
;JUMP TO BASIC WITH VARIABLES INTACT
;CTRL -6
;MONITOR LINE FEED ROUTINE
;MONITOR PRINTING ROUTINE

RESTORE
$300
START ;TRANSFER THE STARTING
STARTKI ;ADDRESS OF THE PROGRAM
LINADR ;TO THE WORK SPACE
LINADRK1
E$04 ;JUMP THE ADDRESS AND LINE NUMBER
(LINADR).Y ;LOAD A CHARACTER
ISLINK ;BRANCH IF END OF LINE CHARACTER

ERROR ;MORE THAN 252 CHARACTER READ IN
NOLINK ;JUMP

;POINTS TO BEGINING OF NEXT LINE
YSAV1

:SET UP ADDITION
LINADR ;ADD OFFSET TO THE
YSAVI ;STARTING ADDRESS
E$00 ;OF THE FIRST LINE
(STARTI,Y ;NUMBER AND SAVE AS THE
LINADR ;START ADDRESS OF THE
MOIST ;SECOND LINE
LINADR+I

LINADR+I
(START).Y
£501 ;USE ADDRESS OF LINE TO LOOK

032C.B1 9D 49 FINDLN2 LDA
0320;F0 OB 50 BED
0330:AA 51 TAX
0331:88 52 DEY
0332.BI 9D 53 LOA (LINADR),Y
0334:85 9D 54 STA LINADR
03362E16 9E 55 STX LINADR+1
0338,C8 56 INY
0339:00 Fl 57 BNE FINDLN2
0330:18 58 LSTLNE CLC
033C.A5 9D 59 LDA
033E:69 02 60 ADC
0340:85 AF 61 STA
0342185 69 62 STA
0344:85 6B 63 STA
0346:90 02 64 BCC
0348,06 9E 65 INC
034A:A5 9E 66 NOINC2 LDA
034C,85 BO 67 STA
034E:85 6A 68 STA
0350.85 6C 69 STA
0352:20 BE FD 70 JSR
0355:A0 OB 71 LOY
0357.88 72 PRIEST DEY
0358:30 09 73 BMI
035A,B9 72 03 74 LDA
0350:20 ED FD 75 JSR
0360,4C 57 03 76 JMP
0363:2d BE FD 77 RTN JSR
0366,4C 03 00 78 JMP
0369.20 E4 FB 79 ERROR JSR
036C:20 BE FD 80 JSR
036F:4C 03 ED 81 JMP
0372:87 87 87 82 TEXT ASC
0375:87 D3 D3
0378:C5 C3 C3
0378105 D3

*** SUCCESSFUL ASSEMBLY, NO ERRORS
0003 BASIC2 FBE4 BELL2

AF END 0369 ERROR
9D LINADR 70300 LINKLN

0325 NOINC 030A NOLINK
67 START 6B STRTARR
35 YSAV1
35 YSAV1 67 START
9D LINADR AF END

0313 ISLINK 0325 NOINC
0340 NOINC2 0357 PRIEST
0372 TEXT 0003 BASIC2
FDED TOUT

(LINADR),Y ;FOR THE END OF THE
LSTLNE :PROGRAM

;NOT FOUND, SO SAVE LINE ADDRESS

LINADR
£$02
END
STRTVAR
STRTARR
NOINC2
LINADR+1
LINADRK1
END+1
STRTVAR+1
STRTARR+1
GROUT ;A LINE FEED TO FORMAT OUTPUT
E$08 ;LOAD LENGTH OF TEXT

;DECREASE COUNTER
;BRANCH IF THE END OF STRING
;LOAD CHARACTER
;PRINT IT
;LOOP
;ANOTHER LINE FEED TO FORMAT
;A GRACEFUL RETURN TO BASIC

RTN
TEXT,Y
GOUT
PRTEXT
CROUT
BASIC2
BELL2
GROUT
BASIC2
/SSECCUS/ ;SUCCESS BACKWARDS AND FOUR CTRL -GS

;ALWAYS JUMP
;ADD TWO TO THE ADDRESS TO

;GIVE THE RIGHT VALUE
;FOR THE END OF PROGRAM
;POINTER
;AND RESET STORAGE POINTERS
;TO STOP APPLESOFT FROM
;OVERWRITING THE PROGRAM
;WITH STORED VARIABLES

FDED COOT FORE CROUT
0320 FINDLN2 0313 ISLINK
0330 LSTLNE 034A NOINC2
0357 PRIEST 0363 RTN

69 STRTVAR 0372 TEXT

69 STRTVAR 6B STRTARR
70300 LINKLN 030A NOLINK.
032C FINDLN2 0338 LSTLNE
0363 RTN 0769 ERROR
FBE4 BELL2 FDBE CROUT

Sacrificed clarity

I WOULD like to comment on the "Planet
path plot" program published in Apple
Pie, July 1981, writes D Hart of Notting-
ham: the program does not work. The
major errors in the program are in lines
210 and 730 where the array V should
have been used and not the array D.

The author has sacrificed clarity and
structure for the sake of speed and effi-
ciency. This program does not need to be
particularly efficient and the techniques
he has adopted do little to increase its
speed - more time is spent doing compli-
cated calculations. The program can be
re -written in a much clearer fashion
without any noticeable loss of efficiency.

Killing the planets when they move off
the screen is a poor way of solving the
problem of leaving the screen since the
motion of the system will be affected by
the loss of each planet.

The reason it is necessary is because the
author uses HPlot old point and HPlot to
new point to draw the orbits. In my opin-
ion the straight-line orbits produced do
not look as good as orbits drawn with just
a series of dots. If this approach is
adopted, the HPlot old point can be drop-
ped and the HPlot to new point changed
to HPlot new point.

The plotting is then done only if the
planet is on the screen, but its motion
continues to be tracked while it is off the
screen.

10
20
30

40
50

60
70

80
80

REM ORBITS
HOME : TEXT : HOME
PRINT "THIS PROGRAM PLOTS THE

PATHS"
PRINT
PRINT "OF A NUMBER OF PLANETS

IN ORBIT"
PRINT
PRINT "AROUND A NUMBER OF STA
RS"

-PRINT
PRINT "YOU MUST INPUT THE MRS
S AND POSITION'

380

400
410

420

430

440

POSITIVE MASS ONLY": GOTO 35
0
IF DX ( 4 OR DY < 4 OR DX )

275 OR DY ) 155 THEN PRINT
"OUT OF RANGE": GOTO 350
REM PLOT STAR
HPLOT DX - 2,DY - 1 TO DX
2,DY + 1

HPLOT DX + 2,DY - 1 TO DX
2,DY + 1

HPLOT DX - 1,DY - 2 TO DX +
1,DY - 2
HPLOT DX - 1,DY + 2 TO DX +

100 PRINT 1,DY + 2
110 PRINT "OF EACH OBJECT AND" 450 X(S) = DX
120 PRINT 460 Y(S) = DY
130 PRINT "THE INITIAL VELOCITY 470 NEXT S

OF EACH PLANET" 500 REM INPUT PLANETS
140 PRINT 510 PRINT "FOR EACH PLANET PLEAS
200 REM INITIALISE E INPUT"
210 INPUT "NUMBER OF STARS ";NS 520 PRINT "MASS,X CO-ORD,Y CO -OR
220 IF NS < 0 OR NS ( ) INT (N D"

S) THEN PRINT "POSITIVE INT 530 PRINT "X VELOCITY,Y VELOCITY
EGER ONLY": GOTO 210

230 INPUT "NUMBER 07 PLANETS ";N 540 FOR P = 1 TO NP
550 PRINT "P";P;"

240 IF NP < 1 OR NP < ) INT (N 560 INPUT "MASS,X,Y ";M(P),DX,DY
P) THEN PRINT "POSITIVE INT
EGER ONLY": GOTO 230 570 IF M(P) < = 0 THEN PRINT "

250 NO = NS + NP POSITIVE MASS ONLY": GOTO 55
260 DIM M(NO),X(NO),Y(N0),VX(NP) 0

,VY(NP) 580 IF DX < 0 OR DY < 0 OR DX )

270 HOME : HGR : VTAB 2r 279 OR DY ) 159 THEN PRINT
280 IF NS = 0 THEN 500 "OUT OF RANGE": GOTO 550
300 REM INPUT STARS 590 INPUT "X,Y VELOCITY ";VX(P),
310 PRINT "FOR EACH STAR PLEASE VY(P)

INPUT" 500 REM PLOT PLANET
320 PRINT "MASS,X CO-ORD,Y CO -OR 510 HPLOT DX, DY

D" 520 X(P) = DX
330 PRINT "5,5 IS TOP LEFT : 275 630 Y(P) = DY

,155 BOTTOM RIGHT" 540 NEXT P .

340 FOR S = NP + 1 TO NO 550 HOME : VTAB 21
2.50 PRINT "S";S - NP;" 1000 REM REPEAT FOR A LONG TIME
360 INPUT "MASS,X,Y ";M(S),DX,DY 1010 FOR T 1 TO 1.000

1020 REM CALCULATE MOVEMENT- OF
370 IF M(S) < = 0 THEN PRINT " PLANETS (continued on next page)
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Apple Pie
(continued from previous page) 1140 VV(P) = VY(P) + AY

1150 NEXT P
1200 REM PLOT NEW PLANET POSIT'

1030 FOR ? = I TO NP ONE
1040 AX = 0:AY = 0 1210 FOR P = 1 TO NP
1050 FOR 0 = 1 TO NO 1220 X(P) = X(P) + vx(P>
1050 IF P = 0 THEN 11:0 123.0 Y(P) = YIP) + VY<P)
1070 DX X(0) - X(P) 1240 IF X(P) ( 0 OR Y(P) < 0 OR
1050 DY = Y(0) - X(P) ) 279 OR YIP) > 159 THEN
1.090 NA = M(0) / (DX + DX + DY 1260

DY) 1.5 1250 HPLOT x(P),v(P)
1100 AX = AX + DX + NA 12E0 NEXT P
1110 AY = AY + DY + NA 1.270 NEXT T
1.120 NExT 0 2000 REM FINISHED
1130 VX(P) = VX(P) + AX 2010 HOME : TEXT : HOME : END

Shape -table plotter
HERE IS a low -resolution graphics shape -
table plotter, writes Peter Nayler of Bex-
ley Heath, Kent. The program is ITT
2020 and Apple 2 compatible. Its main
use lies in drawing pre -defined shapes in
games where speed is important.

Any shape table written for high -reso-
lution graphics on either computer will
run equally well for the low -resolution
plotter.

****************************************
LOW RES SHAPE TABLE ROUTINE BY P. NAYLER
****************************************

032C-
032D-
032E-

68
18
A2 00

PLA
CLC
LDX E$00

THIS SUBROUTINE PLOTS SHAPE TABLES ON 0330- 4A LSR
THE LOW RESOLUTION GRAPHICS SCREEN. 0331- 90 01 BCC $0334
ITS PERPOSE IS TO SPEED THE DRAWING OF 0333- E8 INX
SHAPES FOR GAMES ETC. 0334- 4A LSR
THE SHAPE TABLES USED FOR THE SUBROUTINE ARE 0335- 90 02 BCC $0339
COMPLETELY COMPATABLE WITH THOSE USED IN 0337- E8 INX
HIGH RESOLUTION GRAPHICS.BELOW ARE LISTED 0338- ES INX
THE SHAPE TABLES OF THE NUMERS 1 THOU'0 0339- EC) 00 CPX f$00
(370.3C9 HEX).THE BASE ADDRESS OF THE 0338- DC) 02 BNE $033F
SHAPE TABLE MUST BE STORED IN MEMORY 033D- C6 El DEC $E1
LOCATIONS $E8,$E9 IN THE SAME WAY AS IN 033F- EO 01 CPX f$01
HI-RES.IN THIS CASE 70 IN $E8 AND 03 IN 0341- DO 02 BNE $0345
$E9. THE COLOUR IS SET USING COLOR= IN 0343- E6 E0 INC $E0
BASIC OR FROM MACHINE CODE. THE X COORD 0345- EO 02 CPX £$02
IS STORED IN $E0 (224 DEC) AND Y IN $E1 0747- DO 02 BNE $0348
(225). THE SHAPE NUMBER REQUIRED IS 0349- E6 El INC $E1
STORED IN $E4 (228 DEC). 0348- E0 03 CPX £$03
THIS PROGRAM IS FULLY RELOCATABLE AND 034D- DC) 02 BNE $0351
MAY BE USED FROM BASIC BY CALLING 768 034F- C6 EU DEC $E0
BELOW IS LISTED A SHORT BASIC PROGRAM TO 0351- 4A LSR
ILLUSTRATE THE LOW RES SHAPE PLOTTER. 0752- E6 E2 INC $E2
10 GR 0354- A6 E2 LDX 5E2
20 X = 3:Y = 3: N = 1 0356- E0 02 CPX £$02
30 COLOR= 1 0358- 30 C4 BMI $031E
40 POKE 228.N 035A- C9 00 CMP £$00
50 POKE 224. X 035C- DC) CO BNE $031E
60 POKE 225.Y 035E- E6 E3 INC $E3
70 X = X + 5: IF X 39 THEN X = 0360- DC) AF BNE $0311

3:Y = Y + 7 0362- 00 BRK
80 N = N + 1: [F N 12 THEN CALL 0363- 00 BRK

768: GOTO 40 0364- 00 BRK
90 N = 1:1FY 30 THEN 40 *370.3CC
100 END

430OLLL 0370-OA 00 16 00 lA 00 00
0378-2B 00 31 00 38 00 3F 00

0300- AO 00 LDY E$00 0380-45 00 4E 00 55 00 36 36
0302- 81 E8 LDA ($E8),Y 0388-06 00 18 2D 36 3F 36 2D
0304- C5 E4 CMP $E4 0390-05 00 36 36 3F OC 38 OC
0306- 30 15 BMI $031D 0398-38 06 00 36 36 C4 27 24
0308- A5 E4 LDA $E4 03A0-00 3F 36 2D 36 3F 04 00
030A- 18 CLC 03A8-3F 36 36 2D 24 3F 00 18
0308- OA ASL 0380-2D 36 36 06 00 D2 27 2C
030C- A8 TAY 0388-35 36 3E 27 04 00 D2 27
030D- 81 E8 LDA ($E8),Y 03C0-2C 35 36 36 00 36 36 3F
030E- 85 E3 STA $E3 03C8 -24 24 2D 00 00
0311- A2 00 LDX £$00 *3)30. 362
0313- 86 E2 STX $E2
0315- A4 E3 LDY $E3 0300- AO 00 81 E8 C5 E4 30 15
0317- 81 E8 LDA (SEM Y 0308- A5 E4 18 OA A8 81 ES 85
0319- C9 C))) CMP £$00 0310- E3 A2 00 86 E2 A4 E3 81
031B- DO 01 BNE $031E 0318- ES C9 00 DO 01 60 48 18
031D- 60 RTS 0320- 4A 4A 4A 90 07 A4 E0 A5
031E- 48 PHA 0328- El 20 00 F8 68 18 A2 00
031F- 18 CLC 0770- 4A 90 01 E8 4A 90 02 E8
0320- 4A LSR 0338- E8 E0 00 DO 02 C6 El EO
0321- 4A LSR 0340- 01 DO 02 E6 EO E0 02 DO
0322- 4A LSR 0348- 02 E6 El EC) 03 DO 02 C6
0323- 90 07 BCC $032C 0350- E0 4A E6 E2 A6 E2 E0 02
0325- A4 EO LDY $E0 0358- 30 C4 C9 00 DO CO E6 E3
0327- A5 El LDA $E1 0760- DO AF 00
0329- 2C) 00 F8 JSR $F800 *
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Everything but
the kitchen sink.

Serial I/O Baud
Rate Selection

Serial Line #1

Clock

Serial Line #2

RAM Address
Bootstrap Selection
Selection

32Kb or 8Kb RAM

Digital's MXV11 will change your
ideas about micro packaging.

The MXV11 multifunction board measures just
5.2" X 8.9".

Yet it has so much capability, all you have to
do is combine it with one of Digital's LSI-11 processors
(also 5.2" X 8.9"), and you have a complete, low-cost
microcomputer ready to handle a whole range of
applications. From instrument control to intelligent
terminals. And together they only cost £350. *

And if that isn't enough, we also offer 9 differ-
ent memory boards, 11 I/O modules, 9 communica-
tions options, and an unmatched selection of periph-
erals and options. All supported by Digital's
consultation, training, and 14,000 service people
worldwide.

It's the total approach to micros. And it's why
Digital has sold more microcomputers than anyone.

Anyone!

Serial I/O
Address Selection

Logic
Memory

Spacoerfff,Risttrap

EPROM Configuration
& Address Selection

Bus Interface
Logic

Industry Standard
Q -Bus

0 Please send more information on the MXV11
multifunction board and the complete family
of microcomputer products.

0 Please have a Sales Engineer call.

Name

Title

Address

Telephone

My application is

Send to: Digital Equipment Co. Limited,
Digital Park, P.O. Box 110, Worton Grange,
Imperial Way, Reading, Berkshire. RG2 OTR.
Telephone (0734)868711 Ext .3717

d Mall
We change the way

*Price based on quantity of 200. Correct at time of going to press. the world thinks.
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EXPLORER 85 For Maximum flexibility
A thoroughly versatile S100 based computer

Arrange your own microsystem
with the following fully
assembled and tested modules

MOTHER BOARD 8085 cpu-3.5MHz 2K Monitor,
Cassette Interface, S100 bus connectors and
circuitry, provision for ROM/EPROM £165.00
AP -1 POWER SUPPLY UNIT 5AMP power supply £35.00
KEY BOARD TERMINAL Stand alone, cpu
controlled 1K RAM, 64/32 x16 format, 128
charecter upper & lower case, full cursor control.. £130.00
64K DYNAMIC S-100 RAM CARD £175.00
FLOPPY DISK CONTROL CARD controls 4
drives 2 serial I/O ports 2716 PROM socket £165.00
RUNS under resident 8K BASIC in ROM £65.00
or with Disk System under CP/M2.2 £95.00

Expansion Cards
SJ64K S100 Dynamic Ram Card
16K from £130 48K from £145
32K from £160 64K from £175

S100 SS16K Board
Add memory beyond the 64K limit
Expand to a multi terminal system
Bank selectable £165

ELECTRIC MOUTH S100
"DIGITALK" cards. Give your
computer a voice! Complete with
loudspeaker. Versions also available
for ELF11: APPLE: & TRS-80
ASSEMBLED & TESTED . £99.50

p&p £2.00

Monitors
N EVV 12" Green screen monitor

 10" Black & white monitor.
 Ideal for Apple. Nascom. UK 101

and more £79.95
 10 MHZ band width
 Metal cabinet 9" x 9" x 9.5"

 Trade enquiries welcome.

Printers

 Oki Microline £299
 Serial Interface £75 extra

 Centronics 737-2 £399
737-4 £429

 Other models available

Disks
8 -Control Data Corporation
Professional Drives

 LSI controller
Single density 400K
 Double density 800K
Access time 25 ns £350
Controller I/O S100 card
 Up to 4 drives
 1771 ALSI floppy disk controller
On board data separation.IBM compatible
 2716 PROM socket
On board I/O Baud rate
 Two serial I/O ports
 Generates to 9600 Baud

Disk drive cabinet P.S.U.
Cable set
Coming shortly. Hard disks.

ELF 11
A great beginner's computer
for as little as £49.95
Ideal for controller systems
Extra low power RCA Cosmac 1102

 For engineer and industry
 Learn to programme in machine code and really

understand computer systems
 Expand it to meet your requirement up to 64k

RAM working in basic level 111

 Starters pack - Elf 11 and RF modulator and
T. Pitmans short course for £56.70

 Expansion Kits. Full Range available. Hardware. Firmware
 Software. Manuals. Send S.A.E. for literature

£165

£79
£ 19

147;/ 255 ARCHWAY ROAD,
LONDON, N.6 TEL: 01-348 3325

NEWTRONICS
SEND SAE FOR COMPREHENSIVE BROCHURE

Please add VAT to all prices. P&P extra. Please make cheques and postal orders pay-
able to N EWTRON ICS or phone your order quoting BARCLAYCARD, ACCESS
number.

We are open for demonstrations and Sales. Monday -Saturday 9.30 a.m.-6,30 p.m.
Near Highgate Underground on main Al into London.
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Puzzle

Figure
ring

Answers are placed as in a
crossword. However, there
are three directions: up,. -
across and downi. All
answers are integers.

Clues:

4. Same as 4D
6. Sum of 4A and 9U
7. Product of a square and a cube
9. Number of guineas in exactly

8A pounds
11. One more than the sum of 7U,

2D and four times 9U.
12. A prime number

1. One more than twice 4U
2. The square of the reversed

digits of 8A
4. The root of 7A
7. The product of two squares
8. The root of 3D
9. A fourth power

Down,
1. Two-thirds of 6U
2. Number of pounds in 6U stones
3. Number of feet in 7U yards
4. One less than IA, halved
5. The number of yards in 7A feet

10. The product of two primes

The solution to the puzzle in the September
issue, "The mystery of the cave painting" is that
all prime numbers greater than two are passed.
Our thanks to all who submitted answers -
correct and incorrect alike.

4ssze'' YOUR
OMPUTER

If you have a home computer you should be reading the only
magazine written specifically for the home computing enthusiast.
Just look at the November issue . . .

 Sounds interesting! Survey of computers and
synthesisers which generate music and sounds.

 Review of the Texas Instruments 99/4 personal
computer - now reintroduced at under £300.

 BBC Basics vs Comal. The pros and cons of the two
languages.

 For ZX-81 owners. How to produce a moving
graphic display.

All this plus a review of books on the ZX-81, part
2 of the VIC 20 software series, the calculator page,
answers to your problems and 7 pages of games and
program listings. For only 50p.

Place a regular order with your newsagent now.
Or take out a subscription at our special introductory
rate of £6.00 for 12 issues. Offer closes November 30!

I
I
I

rTo: Marketing Department, Room 316, IPC Electrical -
Electronic Press Ltd., Quadrant House, The Quadrant,
Sutton, Surrey SM2 5AS.

Please send me 12 issues of Your Computer

I enclose a cheque/PO for £6 UK/f 12 Overseas, payable
to IPC Business Press Ltd.

MIN 11

Na me

Address

L
PRACTICAL COMPUTING November 1981 157



We've raised the
standard but not
the price.
The new Microline 82A raises X -Data's price/performance standard
higher than ever. At no extra cost.
Based on Oki's superb engineering tradition, the
Microline 82A is the result of a continuous
development program aimed at providing
highest performance at lowest cost.

Unbelievably at the same price as its best-
selling predecessor, the Microline 82, it offers:
Li Speed - 120cps
E Clarity - 9 x 9 matrix
EJ Throughput - enhanced logic seeking
O Style - true descenders
O Convenience - rearand bottom paper feed

The Microline 82A will challenge any other
printer available in this price range. With Oki
engineering to give total reliability.

And it has a sister - the wide -carriage
Microline 83A - which offers all the facilities of
the Microline 82A with a full 136 -column
carriage.

Plus lower cost. We've reduced the price by
15 per cent compared with the Microline 83.

Price/performance is X -Data's winning
theme. Ring Jane Lindsay at Slough (0753)
49117 for further details and prices or the name
of your nearest dealer.

158

X -Data Limited. Marish Wharf. St Mary's Road
Langley. Slough. Berks SL4 1HE
Tel: Slough 49117. Telex: 847728.

X- DATA
Equipment Wholesalers

 Circle No. 198
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SUPEBRAINI
WITH DEPENDABLE SERVICE

AT A SENSIBLE PRICE!
64K Dual Density Model
(320K Disk) Only £1695 (Or
Lease for only £13 per
week)

64K Quad Density Model
(700K Disk) Only £2195 (Or
Lease for only £16 per
week)

SUPERB BUDGET -PRICED WORD PROCESSING SYSTEM
Dual Density Model SUPERBRAIN Together with the
Dual Purpose Olympia SCRIPTA KSR Daisywheel Typewriter
and the powerful WORDSTAR Word Processing Package
For only £2,950 (Or Lease for only £21 per week)

Full Range of Business Packages available including:
- Integrated Accounts- Production/Stock Control- Service Contracts Scheduling Et Control
- Data Base Management
- Financial Modelling

PRICES SUBJECT TO DOLLAR FLUCTUATION

Tailored Software designed To Order or for further Information Contact:

by our professional VISION BUSINESS SYSTEMS LTD.,
58 ST. PETER'S STREET,

consultants to meet your ST. ALBANS, HERTS.
specific needs TEL. ST ALBANS (0727) 33744
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ALTERNATIVE MODELS
OD 700K DISK £1995

S' 800K DISK plus
Function Keys etc £2095

The efficient business
system consists of
standard Superbrain
Microline 80 Printer

PACKAGES
Complete word
processing system -
including 'Word Star
and 'Mailmerge,
standard Superbrain.
Diablo 630 printer -
and training.

Individual Price: £395 (inc. serial interface)

Software Options: we market a full supporting
range of standard languages, including, BASIC
@ £175, FORTRAN @ £225, PASCAL @ £225,
and CIS COBOL @ £425. We have a growing
and comprehensive library of software
programmes available:

Incomplete Records for Practising
Accountants @ U50

Microline 80

Graphics - Hardware @ £435 With Software
from £80

Integrated Accounting System - Stock Control
@ £350, Order Entry and Invoicing @ £350,
Sales Ledger @ £450, Purchase Ledger @
£450, General/Nominal @ £400, Name &
Address @ £250, Complete Package so far
@ £1650 plus Payroll @ £500.

KG3

TODAY'S BEST
PRICE/PERFORMANCE

RATIO FROM

A MICRO
COMPUTER

Standard Model 64K RAM/320 DISK

Individual Price:

£1595

7.000-orsies'
Diablo 630

Financial Modelling - T/Maker @ £155 and
Micromodeller @ £645.
Data Base Management-DMS @ £400
Word Processing - Wordstar @ £250 and
Mailmerge @ £75.
Also available - Form Creation, Debugging etc. ,

Alternatively we will design and implement
software packages to suit your specific needs.

MICROS LIMITED
KGB Micros Ltd., 88 High Street, Slough, Berks SL1 1EL Tel: Slough 38581/38319

Prices exclude v.AI and are subject to fluctuation. please phone for an up-to-the-minute quote  Circle No. 200
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Wynford and Jane James present two versions of their
games program, Head-on Collision. With a few easy
changes it can readily be modified for any system.

Head-on
collision
OUR PROGRAM called Head-on Collision
can be run with minimal changes on any
micro using Peek and Poke. All graphics
symbols are defined in the first few lines:
you should substitute your own after exa-
mining the graphics symbols shown in
table 1.

There are two versions of the program
with different player movements in each.
Both use the same board, drawn using
lines 5 to 280 and 1000 to 1030; the same
scoring system using lines 910 to 970; and
similar instructions, using line 2000
onwards. It is a good idea to enter this
part of the program first and Save it for
use in both versions.

The board consists of several lanes
divided by walls. Movement between
lanes is possible only at the four points of
the compass as shown in figure 1. The
human player's piece can move only
clockwise around the board in version 1.
The computer's piece travels only anti-
clockwise.

The player scores by hitting the initial
symbols - IS - in his path. The score is
reduced by the same amount if the com-
puter hits an IS, and a new symbol - NS
- is poked in its place when this occurs.
An NS counts only half -value - HV - if
the player hits it thereafter. The player
scores more if he tries to pass through the
regions of the board as yet uncovered.

If the player crashes into the com-
puter's piece, the game ends. Otherwise

play can continue indefinitely, as the
board is replenished with IS once all sym-
bols have been eliminated. The scoring
values are raised if this occurs.

The computer's ability to track down its
opponent depends upon which skill level
- SL - it is set. Scoring is higher for
higher skill levels.

In version 1 the player moves only
clockwise or between lanes. In version 2
the player may move either north, south,
east or west. In both cases the computer's
movement capability is identical to the
player's apart from it anticlockwise direc-
tion.

The program
Lines 5 to 85 initialise all variables.

Superboard/UK101 owners need change
only line 40; this gives the top left - TL
- and top right - TR - memory loca-
tions for the board, as well as the line
length for your micro. Make sure that TR
- TL is an even number, and that the
length of your board does not exceed the
depth possible on your VDU. The board
must be square in concept - although it
will not appear so - for the program to
work.

Change the graphics symbols, line 30,
and non-Superboard/UK101 owners will
also need to change line 20 which disables
the keyboard on these micros.

If you are going to Poke the score using
(continued on next page)

Table 1. Variables list used In Head-on Collision.

GRAPHICS SYMBOLS
CS Computers symbol
ES Explosion symbol
IS Initial symbol Poked onto paths at start
MS My symbol
NS New symbol, substituted when computer

hits IS
RS Recent symbol; value depends upon

what was present at the last position com-
puters piece occupied

WS Wall symbol

OTHER VARIABLES
BC Board centre
BL, LB Bottom left VDU
BR, RB Bottom right VDU
CM Computer movement direction
CP Computer position
CX, CY Computer coords. relative to BC
DT Distance along top of board
HL Half length of board side
HT Half top distance
HV Half number value - score value for NS

LL Line length
MM My movement direction
MP My position
MX, MY My co-ordinates, relative to BC
NC New computer position
NH Number of IS hit so far by human player
NV Number value - score value of IS
PM Present move direction - set equal to

TM or MM
SL Skill level
SP Score position; where score is Poked on

screen
TL, LT Top left VDU
TR, RT Top right VDU
TM Temporary move; for lane change, set at

right angles to present movement
TN The number of IS Poked initially
TS The score
XC, YC Co-ordinates of board centre relative

to TL
' ZM Zero line movement; used for the com-

puters move and indicates present direc-
tion of lane change

BUDGET COMPUTER SALES

in

WEST YORKSHIRE

TRS80 Model Ill
with built in drives 1384.00

Twin TEAC drives 390.00
Single TEAC drives 236.00
Micro Line 80 Printer 299.00
Epson MX100 550.00

Diskettes from 1.55

12 Month Warranty
Prices Exclude VAT

AMBASSADOR
BUSINESS COMPUTERS

For Sales, Service, Help

ASHLEY LANE WORKS, SHIPLEY,

11017 7SL. Tel: (0274) 59594

 Circle No. 201

J. M. Pickard
Micro Computer Services

Paper 11 x 9.5 inch 60g continuous plain with per-
forated sprockets ...£10.00 per box of 2000 sheets.
Labels 1.44 x 4 inch 2 across on web £7.50 per 1000.
Floppy disks: MD 525 01 £15.00 per box of 10

Memorex £16.20 per box of 10
MAILING SERVICE. Personal and business mailing
lists created and printed Ring for a quote
Don't worry if you can't see what you want, ring us and
we will ring you back with a quote.
Apple 48K Europlus, 2 drives and 12 inch b/w monitor

£1350.00
Apple silent type printer £189.00
Epson MX8OT £299.00
MX8OFT £325.00
Others ring for quote
Video Genie system 48K, 2 drives and 12 inch b/w
monitor ... This month's Special Offer £999.00
Video Genie 16K £289.00

32K £345.00
12 inch b/w monitor £69.00

Post and Packing at cost.
All Items plus V A T

22 Holland Rd., Clacton -on -Sea,
Essex. Tel: (0255) 29018.

 Circle No. 202

Sinclair ZX8 1
software on cassette

ZXAS ASSEMBLER
Full machine code assembler for the 16K ZX81. FAN-
TASTIC VALUE AT £3.95
ZXDB
Machine code disassembles/debugging program -
can be used with ZXAS. PRICE ONLY £5.95
BREAKOUT
Two versions written for the 1K ZX81 in machine code.
ONLY £4.50.
WIDEST RANGE OF ZX81 SOFTWARE AVAILABLE
- FULL LIST SENT FREE WITH ORDER. PRICES
INCLUSIVE

BUG -BYTE
Microcomputer Software

98-100 THE ALBANY, OLD HALL STREET
LIVERPOOL L3 9EP

BUG -BYTE
 Circle No. 203
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tIO? systems ltd.
A/D BOARD FOR NASCOM

FEATURES:

 8 input channels
 8 bit resolution
 over voltage protection
 30 Micro Second conversion
 sample and hold feature
 full Flag/interrupt Control
 Prototyping area

Price £135

NASCOM GRAPHICS
VERY HIGH RESOLUTION FOR NASCOM

380 x 220 individually addressable points
FEATURES:
 fully bit mapped from dynamic RAM
 software controlled
 software supplied for point -plot, line -draw,

- block -shading and display control
 mixed text and graphics
 real time plotting
 display size variable to suit memory avail-

able

Price £55 + 15% VAT (post free)

EPROM PROGRAMMER
FEATURES:
 programs: 3 -rail : 2708, 2716

and single rail : 2758, 2508
2716, 2516
2732, 2532

 EPROM type selected by plug-in modules -
3 modules supplied with simple wiring
diagrams for all EPROM types

 driven from NASCOM 1 or 2 PIO
 powered from NASCOM and transformer

(supplied)
 software supplied for READ/PROGRAM/

VERIFY

" CAN BE USED WITH OTHER MACHINES WON
2 PARALLEL PORTS

Price £63 + 15% VAT (post free)

Both products built and fully tested supplied with
comprehensive documentation and full instruction for
simple installation. Send SAE for free data sheets

AVAILABLE NOW direct from:

6 Laleham Ave., Mill Hill
London NW7 3HL Tel: 01-959 0106 !TM

 Circle No. 204

BUILDING
RAMS?

Why waste time hand -wiring RAMO This
5.3 x 2.5 inch professional plated thru PCB
mounts on your prototyping board, looking like
an 8K byte TTL compatible static RAM. 13
address lines, 8 data I/O, write enable, 2 neg
and 1 positive card selects.

Assembled with sockets, pins and caps, just
plug in 162114's and 1 74LS138 £21. Bare board
£15, no VAT, post paid.
Ibis Electronic Design,
56H Norris Hill Drive,
Heaton Norris,
Stockport,
Cheshire.
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1 -0-

Figure 1. Board and co-ordinate system.

(continued from previous page)

910 to 940 ensure that there is enough
room, two lines, beneath the board for it.
Remember the board is as deep as it is
long.

Lines 90 to 280 and subroutine 1000
draw the board and count the number -
TN - of symbols poked. This section may
appear complex, but it is only like this
because many extra variables must be
defined. The size of board and the value
of TN will vary from machine to machine,
for example.

Once this section has been entered, it is
amusing to try various values of TL and
TR on line 40. The board can be enlarged
or shrunk with no other changes being
made.

Movement
In the first version of the game, the

program moved its piece between lanes at
random, but this did not provide much of
a challenge to more skilful players. It is
difficult to see how the computer can
detect the correct lane to travel down. If
the board is made square in concept and
the board centre BC is made the origin,
the problem is solved.

The absolute value of the Y co-ordin-
ate for horizontal paths and ABS(X) for
vertical paths is the same for a particular
rectangular lane. For example, in figure 1
the vertical shaded paths have ABS(X) =
4 and the horizontal shaded paths have
ABS(Y) = 4.

The program decides which co-ordin-

-1 -

ate is the important one by examining the
player's movement.

If the player is moving vertically, his
ABS(X) value will give the lane co-ordin-
ate, and the computer will move to this
lane as soon as possible in order to be on a
collision course.

The accuracy of lane change depends
upon the value of SL. With SL at its
maximum value lane change is perfect,
but you still have a chance to survive as
the computer may turn right or left.
Lower values of SL mean that the com-
puter is no longer infallible, but scoring is
correspondingly lower.

Further details of the program are
unnecessary, because no changes need be
made except in the following lines. In
version 1, lines 30. and 40 should be
changed, as well as lines 310, 390 and 410
which Peek the keyboard: line 310 to see
if the player wishes to move; line 390 if he
wishes to change lanes up/left; or line 410
to change lanes down/right. Non-
Superboard/UK101 owners should
delete lines 20, 370, 740, and 970.

In version 2, the player may move in
any of four directions as may the com-
puter. If appropriate graphics symbols are
available, their values should be substi-
tuted for the computer in line 35 and the
player in line 36, in the order to indicate
movement up, right, down and left res-
pectively. The OSI Superboard II has
both an arrow and tank symbol which are
used here to indicate the different direc-
tions. If no such symbols are available, set
C(1) to C(4) equal to the same value, that
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Graphics
of the computer symbol. Do similarly for
line 36 for the player's symbol.

Lines 300 to 330 are keyboard symbols
which check in which direction the player
wishes to move: up, right, down or left
respectively. Change these appropriately.

If you are short on symbols, NS can be
eliminated by deleting lines 870 and 890.
The score can be printed at the end rather
than Poked during the course of the
game. If you with to do this, delete lines
910 to 925.

Listing 1. Version 1 of Head-on Collision.

1 REM HEAD ON CRASH
5 GOSUB2000
20 K=57088:POKE530,1:POKEK,251
30 WS=161:IS=111:MS=250:CS=16:SD=WS:NS=42:ES=188
40 TL=53350:TR=53372:LL=32
50 DT=TR-TL:BL=TL+DT*LL:BR=EL+DT
60 CP=BR-LL-1:MP=TL+LL+1:CM=-LL:MM=1
70 HT=INT(DT/2):HL=INT((BL-TL)/2):BC=TL+HT-HL
71 BC=TL+HT+HL
75 YC=INT((BC-TL)/LL):XC=BC-(TL+(LL*YC)):HT=HT-1:HL=HL-LL
80 DC=2*(LL+1):TN=0:TS=0:SP=BL+DC+HT-2
85 NV=NV+10:NH=0:HV=NV/2:LT=TL:LB=BL:RT=TR:RB=BR
90 FORA=LTTORT:GOSUB1000:NEXT
100 FORA=LBTORB:GOSUB1000:NEXT
110 FORA=LTTOLBSTEPLL:GOSUB1000:NEXT
120 FORA=RTTORBSTEPLL:GOSUB1000:NEXT
180 LT=LT+LL+1:RT=RT+LL-1:LB=LB-LL+1:RB=RB-LL-1
190 IFLT=BC-DCTHENSD=IS:GOT0230
200 IFLT=BCTHEN260
210 IFSD=WSTHENSD=IS:GOT090
220 IFSD=ISTHENSD=WS:GOT090
230 FORA=BC-HTTOBC+HT:IFPFEK(A)=ISTHENTN=TN-1
235 POKEA,32:NEXT
240 FORA=BC-HLTOBC+HLSTEPLL:IFPEEK(A)=ISTHENTN=TN-1
245 POKEA,32:NEXT
250 GOT090
260 IFPEEK(CP)=ISTHENTN=TN-1
270 IFPEEK(MP)=ISTHENTN=TN-1
280 POKECP,CS:POKEMP,MS:POKEBC,WS
299 REM PLAYER'S HOVE
300 MY=YC-INT((MP-TWILL):MX=MP-BC+(LL*MY)
310 TM=0:IFPEEK(K)=127THEN340
320 IFMX=OORMY=OTHEN390
330 GOT0700
340 NP=PEEK(MP+tThl)

350 IFNP<>WSTHEN450
360 MM=-LL/MM: I FMX=I fYTHEN/111=-MM

370 MS=MS+2:IFMS>254THENMS=248
380 GOT0340
390 IFPEEK(K)<>251THEN410
400 TM=-LL/ABS(MM):GOT0430
410 IFPEEK(K)<>253THEN700
420 TM=LL/ABS(MM)
430 NP=PEEK(MP+TM)
440 IFNP=WSTHEN700
445 TM=TM*2:NP=PEEK(MP+TM)
450 IFNP=CSTHEN950

(continued on next page)
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STEIN
Western Computers Limited

STOCK MANAGEMENT
with

STOCK - 80 PLUS
* Uses your own part number.
* Fast Record Retrieval using a B -Tree file

index structure.
* Runs under CP/M operating system.
* 1500 stock items on Mini Drive System.
* 5500 stock items on 8" Drive System.
* Larger capacities can be catered for.
* Comprehensive Reports.

DEALER ENQUIRIES WELCOME

PLEASE CONTACT US FOR DETAILS

Blackpool Airport,
Blackpool, Lancs.

Phone Blackpool 404676 Telex 671 62

 Circle No. 206

topmark
041.

FORTRAN
(needs language card)

Send only £120 + VAT £18 (Fortran only)
Or £419 + VAT £62.85
(complete system, includes Pascal and
language card)

NEW! NEW! NEW!
NEW! DOS 3.3 - much improved
capacity £40 + VAT £6
NEW! Eurocolour card - vastly
superior to previous version £113 + VAT
£16.95
Official Government and Educational
orders accepted.

Contact Tom Piercy at
Topmark Computers, 77 Wilkinson Close,

Eaton Socon, St Neots, Cambs. PE19
3HJ Huntingdon (0480) 212563

 Circle No. 207

MANUFACTURING
SOFTWARE
 Bill of Materials
 Stock/WIP Control
 PWS System

(Gross Pay Computation, Piecework, Operations,
Cost Centres)

PAo rolLamndpaAgleounting

VECTOR GRAPHIC DEALERS
TAYLOR MICRO SYSTEMS LTD.,

HAMSTEAD INDUSTRIAL ESTATE,
OLD WALSALL ROAD, GREAT BARR,
BIRMINGHAM, 842 1DF. 021-358 2436

 Circle No. 208
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Super
Machine
Code
Word
Processor
£35 + VAT
All you'd expect in a E75 -E150 program, PLUS redefine
keyboard, auto repeat, tape or disk files, old & new
ROMs, PET or ASCII printer, AND 80 -column PETS.
No need to change when you upgrade. We didn't
believe it either! E35 tape can be saved to disk, has 80 -
column mod listing. E37 disk includes sample files plus
full 80 -column version.

LIGHT PEN + SOFTWARE - plugs in. £22
PROGRAMMER'S TOOLKIT - 16/32K new ROM:
makes programming less like work! £29

ADVENTURE 1 ft 2: authentic Scott Adams 24K
classic games. Each £7 (both, £13)

FANTASTIC MUSIC MACHINE: hardware + soft-
ware to write music on your PET and see it play. Add
small speaker or play through hi-fi. 4 voices. Trans-
pose, change tempo, repeat segments etc just by typing
a row of characters. Save music to disk or tape.
Beautifully simple: write tunes within minutes! Old &
new ROMs, 8-32K. £37 complete.

Add VAT to all prices please, but post/insurance
included. Unconditional Instant Refund Guarantee
on hardware, also software if not up to description.
Write for more details, more items.

SIMPLE SOFTWARE LTD
15 HAVELOCK ROAD
BRIGHTON, SUSSEX 8N1 6GL
(02731504879

 Circle No. 209

Vets for Pets
Anita Electronic Services (London)
Ltd. are specialists in the repair and
service of Commodore Pets.
We offer a fast on -site service, or
alternatively repairs can be carried -
out at our workshops should you wish
to bring in your Pet.
Pet maintenance contracts are avail-
able at very competitive prices. Trade
inquiries welcomed.

For further information tel. or write to:-
JOHN MEADE

ANITA ELECTRONIC SERVICES

15 CLERKENWELL CLOSE, LONDON EC1

01-253 2444

* We also specialise in the repair of all
makes of office equipment.

 Circle No. 210
TRS-80 MODEL I

ENHANCED VIDEO
* TANDY COMPATIBILITY mode (default) gives

lower case without the need for switches.
* FULL MODE gives the FULL CHARACTER SET in

POSITIVE and INVERTED VIDEO and all graphics
characters.

* WHOLE SCREEN INVERSION including borders is
independently controllable.
Double width capability is not affected.
Mode selection by port FE. Fits inside the keyboard
case.
Technical manual with software patches £6.
Assembled and tested PCB, 2102 chip £23. Parts
and manual ordered together £26.45. The above
prices include worldwide postage and United King-
dom VAT. Dealer discounts. Installation available,
please enquire.

RHA (MINISYSTEMS) LTD., 83 GIDLEY WAY,
HORSPATH, OXFORD OX9 I TO. Tel: 08677-3625

 Circle No. 211
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460 IFNP=ISTHENTS=TS+NV:NH=NH+1
470 IFNP=NSTHENTS=TS+HV:NH=NH+1
480 POKEMP,32
490 PM=MM:IFTM<>0THENPM=TM
500 MP=MP+PM:POKEMP,MS
699 REM COMPUTER'S MOVE
700 CY=YC-INT((CP-TL)/LL):CX=CP-BC+(LL*CY):PM=CM
710 TM=0:CA=PEEK(CP+CM)
720 IFCA<>WSTHEN760
730 CM-LL/CM:IFCX=CYTHENCM=-CM
740 CS=CS-2: IFCS<16THENCS=22
750 PM=CM:GOT0850
760 IFCA=MSTHEN950
770 IFCX<>0ANDCY<>0THENZM=0:GOT0850
780 A=IIM*M:IFA=1THENB=ABS(MY):GOT0800
790 B=ABS(MX)
800 IFRND(1)>SLTHEN850
805 IFABS(CY)=BORABS(CX)=BTHENZM=0:GOT0850
810 TM=LL/ABS(CM)
815 IFPEEK(CP+TM)=WSTHENTM=-TM:ZN=TM
820 IFZM=OTHEN830
825 IFZM<>TMTHENTM=-TM:GOT0815
830 TM=2*TM
840 IFTM<>0THENPM=TM
850 NC=PEEK(CP+PM):RS=32:IFNC=32THEN870
860 IFNC=MSTHEN950
870 IFF=1THENRS=NS:F=0
880 IFNC=ISTHENTS=TS-NV
890 IFNC=ISORNC=NSTHENF=1
900 POKECP,RS:CP=CP+PM:POKECP,CS
905 REM POKE SCORE
910 T$=STR$(TS):IFTS<OTHENPOKESP+1,45
911 REM ABOVE POKES A MINUS IF SCORE IS NEGATIVE
915 IFTS>OTHENPOKESP+1,32
920 FORU=2TOLEN(T$):POKESP+U,ASC(MIDS(T$,U,1)):NEXT
925 POKESP+U,32
930 IFNH=TNTHENTS=TS+(NV*10):GOT085
940 GOTO300
950 POKEMP,32:POKECP,ES:FORX=0T01000:NEXT
955 PRINT:PRINT:PRINT"GAME OVER. YOU SCORED ";TS
970 POKE530,0:END
990 REM SUBROUTINE TO POKE BOARD
1000 IFPEEK(A)=ISORSD=WSTHEN1020
1010 TN=TN+1
1020 POKEA,SD
1030 RETURN
2000 FORX=0T025:PRINT:NEXT
2005 PRINT"YOU SCORE BY HITTING THE SYMBOLS IN THE"
2010 PRINT"LANES. ORIGINAL SYMBOLS ARE WORTH TWICE"
2020 PRINT"THE VALUE OF SYMBOLS CREATED BY THE PATH"
2030 PRINT"OF THE COMPUTER'S PIECE. YOUR PIECE ONLY"
2040 PRINT"MOVES CLOCKWISE."
2050 PRINT"X MOVES YOUR PIECE, M ENABLES LANE CHANGE"
2060 PRINT"UP/LEFT, COMMA CHANGE DOWN/RIGHT."
2070 PRINT"INPUT SKILL LEVEL: 1 TO 5";:INPUTSL
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2080 A=INT(SL):IFA<10RA>5THEN2070
2090 NV=A*2:SL=.5+SL/10
2100 FORX=0T025:PRINT:NEXT:RETURN

Listing 2. Version 2 of Head-on Collision.

1 REM HEAD ON CRASH VERSION 2
35 C(1)=16:C(2)=18:C(3)=20:C(4)=22
36 M(1)=248:1:(2)=250:M(3)=252:M(4)=254
45 D(1)=-LL:D(2)=1:D(3)=LL:D(4)=-1
299 REM PLAYER'S MOVE
300 M=O:IFPEEK(K)=251THENM=1
310 IFPEEK(K)=191THENM=2
320 IFPEEK(K)=253THENM=3
330 IFPEEK(K)=127THENM=4
340 IFM=OTHEN600
350 MS=M(M):MM=D(M)
360

370

380

390

400

410

595

600
610

620
630

640

650

700

710

720

730

740

750
760

770
775

780

790

800

810
820

830

840

850

855

856

900

PM=MM
NP=PEEK(MP+MM):IFNP=WSTHEN600
IFNP=CSTHEN950
IFNP=ISTHENTS=TS+NV:NH=NH+1
IFNP=NSTHENTS=TS+HV:NH=NH+1
POKEMP,32:MP=MP+MM:POKEMP,MS
REM COMPUTER'S MOVE
MY=INT((MP-TL)/LL):CY=INT((CP-TL)/LL)
MY=YC-MY:CY=YC-CY
14X=MP-BC+(LL*MY):CX=CP-BC+(LL*CY)
DR=1:IF(CM*CM)=1THENDR=LL
CR=PEEK(CP+DR):CL=PEEK(CP-DR):CA=PEEK(CP+CM)
IFCA=WSTHEN800
IFCR=WSANDCL=WSTHEN850
IFRND(1)>SLTHEN850
A=PM*PM:IFA=1THENB=ABS(MY):GOT0740
B=ABS(MX)
IFABS(CM)=1ANDABS(CX)=BTHEN800
IFABS(CM)=1ANDCX=OANDABS(CY)<>BTHEN800
IFABS(CM)=LLANDABS(CY)=BTHEN800
IFABS(CM)=LLANDCY=OANDABS(CX)<>BTHEN800
REM 780 MAKES COMPUTER'S PIECE REVERSE AT TIMES
IFRND(1).95THEND=-4:GOT0810
GOT0850
D=1

S=S+D:IFS>4THENS=S-4
IFS<1THENS=S+4
CS=C(S):CM=D(S)
POKECP,CS
NC=PEEK(CP+CM):RS=32:IFNC=32THEN870
IFNC=WSTHEND=2:GOT0810
REM 860 TO 89) SAME AS VERSION 1
POKECP,RS:CP=CP+CM:POKECP,CS

901 REM 905 ON SAME AS VERSION 1 EXCEPT:
2050 PRINT"M MOVES UP, COMMA MOVES DOWN"
2060 PRINT"C MOVES RIGHT, X MOVES LEFT."

PUT YOUR MICRO
TO WORK!

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 INTERFACE' will give you isol-
ated channels of OUTPUT 18A @ 250
volts) and switch sensing INPUTS.

Available now for connection to PET
USER PORT, RS232 and IEEE488, allow-
ing expansion up to more than 900
channels.

Supplied complete with connecting cables,
full data and guarantee from £12.54 per
channel. Complete preprogrammed
systems or individual components avail-
able. Write or phone for details.

MDR (INTERFACES)
Little Bridge House, Dane Hill, Nr. Ha yvards Heath,

Sussex RH17 7JD. Telephone: 0825-790294

 Circle No. 212

Apple Distributors
Commodore Commercial

Systems Dealers
Largest stocks in Eastern Counties. Numerous
printers, mini, 8" and hard discs.
Software for all business uses - Micro Model-
ler, integrated Pascal Accounting Systems,
Exclusive Estate Agency Systems and Clients
Accounting Systems, Farmplan, etc.

OPENING SALE OF
COMMODORE PRODUCTS

AT LEAST 10% OFF ALL ITEMS IN STOCK TO
CALLERS. We are making a ONCE ONLY offer
on Commodore Products on current stocks of at
least 10%0.

20% Discount on Apple Manuals in stock.

ESTATE COMPUTER SYSTEMS
30 Carre St., Sleaford, Lincs.

Tel: 0529-305637

 Circle No. 213

INTRODUCING
THE RANGE OF CAVERN

MICRO MODULES
Designed for Z80 based systems, these modules are
suitable for Micro -computer expansion and the devel-
opment of Micro systems.

Each module is 150 x 50 mm. Connections are mini -
wrap terminals which can be wire -wrapped, soldered or
plugged into sockets.

First in the range are: -
16K dynamic RAM £13.60 + VAT
(supplied without the 4116 chips)

RAM driver £11.60 + VAT
Will drive up to four RAM modules

More will follow shortly
32K RAM expansion unit for Video Genie

available SEPT/OCT.
Good quantity discounts available. Dealer enquiries

welcome. Please send for data sheets.

CAVERN ELECTRONICS
94 Stratford Road, Wolverton, MILTON KEYNES

N K12 5LU. Telephone: Milton Keynes (0908)314925
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11"x 91/2" ruled or plain

11"x 141/2" ruled only

FULLY ASSEMBLED & TESTED

Professional
ASCII Keyboards
All complete with Metal mounting frames

r

tll111 til L41171 kil DI Ill ell am sloop
51 FA sT4

isibl Esti ilia ©/iTs
001E40 Plaid ol saint s  Tx
451 cluTissisaillitTa cii a at
0 ,

MODEL KB 771 B 72 Key £59.50
MODEL KB 756 MF 56 Key £39.50

MATER KEYBOARDS

0

Accessories supplied with Keyboard only:
DC to DC Converter DC 512 £5.00

(for operaroon off stogie 5v supply)
Model 756 MF Only

Edge Connector KB 15 P £1.95
Numeric Key Pad KB710 £7.50
Plastic Case (Black) KB705 L12.75
UK Orders add 15% VAT on order total

Overseas Orders add £2.00 p&p.
FULL DATA SHEET ON REQUEST

CITADEL PRODUCTS LIMITED
Department PC, 50 High Street Edgware

Middlesex HAS 7EP Telephone: 01-951 1848

LISTING PAPER
2000 Sheets per Box

£16.00
£17.00

FULLY INCLUSIVE OF CARRIAGE AND VAT
UK MAINLAND ONLY CASH WITH ORDER

Scholarly Supplies
Woodlands Park Avenue
Woodlands Park, Maidenhead, Berks
Tel: Littlewick Green (062882)3104
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Floppy Disc File
Easy reference filing system for your
flexible computer discs, files 20 discs per
binder. File sheets retail 4 discs, have
reinforced binder edge and file reference
tab. Leaves punched for 2 and 3 hole
binders. Also available for 8" discs, files
10 discs per binder. Please state size
when ordering.
Binder complete with 5 leaves

£4.95 + VAT
Pack of 5 leaves only £1.56 + VAT
LEICESTER COMPUTER CENTRE LTD.

Z67 Regent Road, Leicester, LE1 SYF.
Tel: 0533 556268
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MICROCASE "turns a
board into a real computer"
For NASCOM 2

COMPUKIT
SUPERBOARD

ALSO UNCUT FOR NASCOM 1
ETC.
Direct from us or from your dealer -

but make sure you see a

GENUINE MICROCASE

SIMPLE SOFTWARE LTD
15 HAVELOCK ROAD
BRIGHTON, SUSSEX BN1 6GL
102731 504879

elcont 1oxesh

 Circle No. 217

Colour from
the Apple
Roger Cullis begins a series on his Type -a -Graphics
programs which make the most of Apple's facility for
both low- and high -resolution graphics.
APPLE'S versatile screen display is one of
the features which have contributed to its
popularity. In addition to text, which is
essential for communication in all pro-
grams, Apple has two levels of graphics
which can be the starting point for the
development of games or more serious
applications involving pictorial presenta-
tion of data.

The programs here have been devised
to illustrate as many as possible of
Apple's features. Progressing from a sim-
ple program which produces a multi-
coloured chart in low -resolution Lores
graphics, the format is developed to pro-
duce a complex program which permits
lower- as well as upper-case characters to
be typed on the screen in any axial direc-

Figure 1. Schematic memory map of Apple.

tion - up, down, left or right - and
combined with graphical features such as
drawing circles or lines between specified
co-ordinate positions. By following the
development of the algorithms used, the
reader should be able to expand the pro-
grams.

To understand the programs and some
of the apparently strange techniques
which are incorporated, it is desirable to
have some understanding of Apple's
internal organisation. The memory map is
set out schematically in figure 1.

The regions which are of interest are
the screen buffers which are found at
decimal addresses 1024 to 3073 and 8192
to 24575. Text and low -resolution gra-
phics share addresses 1024 to 3073 and,

65535

49151

38399

24576

16384

8192

3072

2043

1024

0

ROM or Language Card

DOS

Lores/Text Screen
Buffer Page 2

Lores/Text Screen
Buffer Page 1

Lores/Text Screen
Buffer Page 2

Applesoft Strings
Himem

start at Himem
and build down

Applesoft Variables
start at Lomem and
build up

Lomem

Lores/Text Screen
Buffer Page 1

Operating
system

Normal start
of Applesoft
program
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Graphics
as they cannot occupy the locations simul-
taneously, a choice of which to display has
to be exercised. Text is destroyed when
graphics are stored, and vice versa.

Each area of memory is divided into
two pages, and the screen will display
whichever of these is indicated by the
setting of a switch whose state can be
changed by a Peek or Poke command to a
special location.

Apple was designed when memory
chips were not as plentiful and cheap as
they are now. Consequently, only the
screen buffer which is used for working
communication with the user is reserved
exclusively for the screen display. Apple
may use the other screen buffers for stor-
ing programs or variables unless precau-
tions are taken to prevent this happening.

If, for example, the second page of text
is needed to store instructions for periodic
reference, pointers must be set within
Apple to ensure that the relevant area of
memory is kept clear. This could be
achieved by manipulations carried out by
the operator, but in the accompanying
programs it is performed automatically,
because the programs are intended to be
run by a user with little or no previous
knowledge.

Apple was not designed for ease of use
with cassettes. It does, however, possess a
superb disc -operating system, DOS -3.3,
which has been used for the development
of these programs, although with cas-
settes could be used after appropriate
modifications to the system.

The operator can start from scratch,
and when he has finished, simply admire
the results of his handiwork on the screen,
or he can load an existing graphic display
from disc, modify it, and save the result
for another day.

In this way he can gradually construct a
complex chart or picture, hopefully
remembering to make back-up copies at
intermediate stages to avoid the heart-
break of a clobbered disc right at the end
of several evenings' painstaking work.

Each program in this series has the
same general format. First, Apple checks
that the required screen buffers are clear,
and, if they are not, sets appropriate
pointers and re -loads and program in a
different area of memory. Next, a greet-
ing and brief description of the program
are displayed and there is a pause to
permit them to be read.

The operator is then presented with a
series of options which permit him to load
an existing graphic from disc. Next, the
screen displays comprehensive instruc-
tions for developing or modifying the gra-
phics; these instructions are stored away
on the second text page and can be
instantly recalled if help is subsequently
needed.

Finally, when the work is complete,
Apple stores the finished graphic on disc
and re -sets the program pointers to free
the memory which had been reserved for
the screen buffers.

S a

Load program

Program
pointers

set?
Yes

'Display g eelin

odf
existing
raphic?

No

1

IReset pointers

0

Yes

Display instructions

rLoad graphic I

Modify
display

I Save to disc

(Reset pointers'

End

Figure 2. Format of Type-a-Graphic/Lores.

Commands are usually entered by the
operator with a single key stroke, but
occasionally - for example, to enter a
plotting co-ordinate - it is necessary to
use more than one key. If this should be
required, precise instructions are dis-
played on the screen.

Mixed text and graphics modes are
employed to present the operator with
continuously -updated messages to advise
him of the current status of the program
or position of the plotting cursor, while at
any time he can refer back to the instruc-
tions to refresh his memory without des-
troying the graphic display he has already
created.

Type-a-Graphic/Lores is the simplest
program and enables the operator to pro-
duce a simple chart in Lores graphics. The
screen is divided into a 40x40 matrix of
elementary squares, and each square may
be plotted in any one of 16 colours. A
block of eight keys is used to control
cursor movements and plotting colours
are changed with the numerals 0-9 and
letters A -F. The general format of the
program is set out in figure 2, but some of
the program lines require special
explanation to permit thorough under-
standing.
10 It is a DOS requirement that Control D is

preceded by a carriage return. Although
most Basic statements terminate automati-

(continued on next page)

GAMES PACKS AND UTILITY

SOFTWARE FOR

ZX81/NEW ROM ZX80 ATARI

ACORN ATOM VIDEO GENIE

TRS-80 LEVEL II
ZX81/NEW ROM ZX80
UP101 A converter program that allows you to load

ZX80 programs onto a ZX81/New Rom ZX80.
Full instructions included £7.95

UP102 DATA -BAS: allows you to write data to and
load data from cassette- up to 14k of data +
REMKILL - removes all unwanted REM state-
ments £4.95

GP1001 TREK '81: 16k version of the classic 'Star
Trek' game £7.95

GP1002 BATTLECHESS: 16k 2 -player game of 'Star
Chess' £5.95

ACORN ATOM:
UP201 SHAPEMAKER + SCREENS WAR (2k): draw

your own graphical shapes and store them in
your programs. Demo program included

£7.95
GP2001 INVADERS + HEDGEHOG (6 & 6k): 'classic'

addictive games £6.95
VIDEO GENIE/TRS-80 level II
UP301 LUNAR LANDER + 3D MAZE + DOMINOES:

'three of the best' for the home arcade games
addict £7.95

GP3001 XBAS: add eleven new BASIC commands in
TRS-80 level II non-dix BASIC (also Video
Genie) + free BREAKOUT program to
demonstrate the commands £7.95

ATARI:
GP4001 3D MICROMAZE (K): wander around the

insides of your Atari! Frustration guaranteed
£4.95

All programs supplied on high -quality cassettes.
Orders to:

Team 4 Dept DS
12 Taunton House
Redcar Road
Harold Hill
Romford, Essex
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UK101 SOFTWARE ON TAPE
from the guy who wrote "La Passe Tampa"

GALACTIC HITCHHIKER 18K) An Adventure, all in
machine code. A beauty!lf7.00)
SUPERTREK (8K) Sail boldly through the universe
zapping moving Klingons in real time. Superb graphics.
1E100)
LUNAR LANDER A real challenge. You won't get
down in less than three hours. 1E3.00)
LE -PASS -TEMPS This is what a computer game
SHOULD be like 10.00)
STARTREK 18K) The old favourite, beautifully
presented. Not real time but great graphics nonetheless
1E8.00)

 NEW 
Please phone for details of the exciting range of
TAQWA ADD ONS:
Others available include a BASIC TUTOR 18 x 41(
Programs) £12.00 and lots more games.
Each program comes on its own cassette by return 1st
Class Mail. Available for 16 x 48 or 32 x 48 display and
compatible all monitor ROMs. All inclusive from:

A. KNIGHT (DEPT Pa
28 SIMONSIDE WALK, ORMESBY, CLEVELAND

Tel: l084Z 3212116

 Circle No. 219

!;;I:t!!!..* .f3.4 h 411014.

SCItOtt UP SCROtt UP
There's Money to be made
If you can write good PET

Gamer a Educational
Programs

RIPHIA NUS needs YOU

H.

,1

contact Mike nett
MOO COMPUTER REOTAU

PREEPOST Thernbury .P.

BRISTOL PC 5512 1BR

 Circle No. 220
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TRS-80 SOFTWARE
VISIFORM - If you use Visicalc you'll know how hard it
can be to keep track of the calculation rules in a
complex model. Visiform produces a detailed hardcopy
listing of labels, values and calculation rules. It is
flexible and easy to use and can dramatically reduce
errors and development time.
Price - on cassette £13.50

- on disk £15.00
MICROPATH - Critical Path Analysis is now available
on the TRS-80. For networks of up to 100 elements
Micropath calculates earliest and latest start times, free
and total float, project duration and the critical path.
Networks may be easily amended and stored on either
cassette or disk. Output can be directed either to the
screen or a printer. A minimum of 16K and level Two
Basic is required.
Price - on cassette £13.50

- on disk £15.00
TRS-80 LIGHTPEN

The CSL Photopen connects easily to your TRS-B0 via
the cassette recorder and can be used with a Video
Genie equipped with an external cassette recorder. It
permits direct communication with your system via the
video screen and is absolutely invaluable in educa-
tional applications and games, The Photopen is sup-
plied with operating instructions, programming hints, a
9v battery and a cassette of four Level Two Basic
programs comprising three games and a demonstra-
tion program incorporating a simple subroutine to add
light pen input to your own programs.
Price £14.99 + 50p P&P

EPSON PRINTERS
Contact us for the keenest prices in the North West.

CSL MICRODATA
4 Greenbarn Way, Blackrod, Lancashire BL6 5TA

ACCESS Order Line: 0204 694265

 Circle No. 221

Quality support for; ATOM
ZX80 ACTION ! ZX80
2 games per cassette - for only L4 !! ZX8I
Flicker -free action for ZX80.games your
Only IK RAM needed, and the original (4K) ROM.

Cassette 0805: BRKOUT ACK-ACK £4 -
Cassette CHB: SHELL GAME - - - - INVADERS 14 -

The ZX80 Magic Book
" WITH 8K ROM / ZX81 SUPPLEMENT *
Games programs, computer music, converting programs
written in other BASICs. Improving the picture, RAM
and I/O circuits, and much more. 14.75

Getting Acquainted with your ZX81
A Tim Hartnett masterpiece. 14.95

23v23 WAY 7080/81 EDGE CONNECTOR SOCKET 13.50

ATOM CASSETTES ; £5 each

CAAA: BREAKOUT . CUPBALL+3D MAZE.SIMON 2

CRAB: PINBALL.LETTERS.SPACEWAR + DRIVE
Both tapes need 1K VDU . 5K text RAM

The ATOM Magic Book
A wealth of games and other programs; storing speech
in your ATOM, converting programs written in other
BASICs, tape recording hints, plus many other useful
hardware and software tips. 15.50

16/32K ATOM RAM Boards from 859.50
Single Eurocard, can fit inside Atom's case. Built &
tested. Also suitable for other 6502/6800 computers.
Bare PCB only 123. S.a.e. for further details

ALL PRICES INCLUDE U.K. P&P o VAT WHERE APPLICABLE

TIMEDATA Ltd. 57 Swallowdale, Basildon,Essex

 Circle No. 222

B/W VDU USER ?
Reduce glare
Improve legibility
C24 Green Filter Sheet
just trim to size & tape over screen

13`x12"" £2.50 inc pip
23"x 18' f 4.50

Mesotec
204 Harrogate Road
Leeds LS7 4Q D

 Circle No. 223

(continued from previous page)
cally with CR, occasionally it is omitted, so
the safest course is to concatenate CR and
Control D in the D$ statement.

30-50 Decimal locations 103 and 104 contain
the pointers to the starting address of the
current program. In order to reserve the
Lores/text page 2 buffer for use during the
run, it is necessary to re -load the program
above location 3071.

2000-2180 display instructions for creation of
the Lores graphic display.

2170, 2190 store instructions in page 2 of the
text/Lores buffer by transferring the con-
tents of the page ,1 buffer. This is a slow
process using Basic and has been divided
into two steps to prevent the operator keying
in the next command too soon.

2210 sets a pointer to an error -handling routine
if Apple fails to find the specified file when
loading an existing graphic for modification.

2340 re -sets the error pointer after the graphic
file has been loaded successfully.

2350 Apple normally writes text in a page of 24
lines each of 40 characters. When a line is
complete, the cursor moves to the next line,
and when a page is full it scrolls upwards, a
line at a time. The margins of the 'window'
which constrain the cursor are stored in loca-
tions 32 to 35 and can be set by Poking
values to these addresses. Line 2350 res-
tricts the window to three lines below the
Lores graphics display area.

2360 writes a permanent instruction below the
text window. It is not removed by the Home
command or scrolling until the bottom mar-
gin of the text window is reset by Poking a

Figure 3. Format of Type-a-Graphic/Hires.

( Start

Load program

Yes

IDisplay greeting?

odit
existing
raphic?

Yes

0

No

Load from disc

'Display instructions'

Modify display

Yes

0

Yes

Yes

N

No

Enter caption

0

Yes

Save to disc

Reset pointers

End

Reset pointers

new value into location 35 or by the Text
command.

2370 displays the current cursor co-ordinates
and plotting colour.

2380-2500 call up cursor -movement and
colour -changing routines.

2620-2630 washes screen with current colour.
2640-2670 hold the Help routine which swit-

ches the display to the instructions stored in
the text page 2 buffer. Locations 16304-
16297 contain soft switches which control
the screen display. The switches are in pairs
1 6304/1 6303 for graphics/text; 16302/
16301 for all graphics/mixed text and gra-
phics; 16300/16299 for page 1/page 2; and
1 6298/1 6297 for Lores/Hires. By referenc-
ing the relevant address with a Poke
address, 0 command, the switch is set. Thus
line 2640 sets the display to text page 2 to
reveal the instructions, and line 2660 returns
the screen to the page 1 graphics display.

2680-2880 selective colour -change routine.
2860 the command SCRN(X,Y) returns a code

(0-15) for the colour of the picture element
(pixel) at location X,Y. A+55 for numbers
above 9 is the ASCII code for letters A to E.

2890-3060 The colour -change routine sets
Colour command and a corresponding
name string in response to an input cha-
racter, to change the colour of the pixel at the
current location.

8000 re -sets the text window to include the line
displaying the Help instruction.

8020 moves the bottom line of the text window
to prevent the caption scrolling.

8340-8350 re -set the program pointers and
text window to their initial values.
Multicoloured charts constructed using

this program could be used for interactive
games, for example, using the SCRN()'
command to obtain the code for the
colour at a specified location.

As well as Lores graphics on a 40x40
matrix, Apple has the facility to produce
higher resolution displays on a matrix of
160x280 pixels. The trade-off for this
improvement in definition is that points
can be plotted in eight colours only. Fur-
thermore, of these colours, two are white
and two are black, reducing the choice of
six different colours, black, white, green,
red/orange, pink and blue. The actual
hues vary with the television set or moni-
tor used for the display.

Another limitation is that complemen-
tary pairs of colours - blue and pink,
green and red - are plotted on alternate
lines only, reducing the effective defini-
tion to 160x140. Within these limitations,
however, reasonable graphic displays can
be constructed using a program written in
a format similar to Type -a -Graphic/
Lores. The general construction of Type-
a-Graphic/Hires is set out in figure 3. In
addition, it includes one or two features
which take advantage of the improved
definition and these are explained in the
commentary below.
5250 The Hires command corresponding to

Plot in Lores is HPLOT X,Y which enters a
pixel of the most recently specified HCOLOR
(default - black).

5280 Numeral keys 0-7 (ASCII codes 48-55)
are used to change the plotting colour.

5290-5360 move the cursor. If an attempt were
made to plot points outside the screen limits,
the program would crash, so the second
condition is specified to prevent this happen-
ing.

5390 Call 62454 runs a monitor subroutine
which switches the whole screen to the most
recently plotted HCOLOR.
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Graphics
5400 Hires graphics has a command HPLOT

X1, Y1TOX2, Y2 which draws a line between
a specified pair of points. A variant of this
command is HPLOT TO X2, Y2 which draws
a line from the most recently plotted point to
the new one.

5460-5680 There are two simple algorithms
using Applesoft Basic commands which
could be used to draw a circle. The first
effectively use polar co-ordinates and
HPLOTs R*SIN(Z), R*COS(Z) whilst the
second uses rectilinear co-ordinates to
HPLOT X,SQR(R*R-X*X). The second
algorithm was rejected because it did not
plot points evenly round the circumference
of the circle, but the first algorithm also suf-
fered from a drawback since the computa-
tion of Sin and Cos functions is slow and this

makes plotting circles rather tedious.
However, advantage can be taken of the
symmetry of the circle; the necessary points
are calculated for the first 45° and these are
then reflected into the other seven octants to
complete the circle.

The subroutine takes advantage of the
ONERR command to move the program on
to the next line to avoid plotting points on a
circle which would be outside the Hires
screen and thus cause the program to crash.
For this reason a pedantic loop structure has
been chosen, as the ONERR routine cannot
be used in conjunction with a For . . . Next
loop.

5690-5740 Separate subroutines must be
used to change the X and Y co-ordinates
because the Hires screen is not square.

Program 1. Type-a-Graphic/Lores.

1 REM TYPE -A -GRAPHIC (LURES)

2 REM PROGRAM WRITTEN 23 APRIL 1980 IN APPLESOFT BASIC

3 REM LAST AMENDED 17 JUN 1981 (VERSION NO.15)

4 REM COPYRIGHT 1981 - ROGER CULLIS

10 DR = CHR$ (13) CHRS (4): REM CR + CONTROL D

30 IF PEEK (103) . 1 AND PEEK (104) = 12 AND PEEK (3072

) = 0 THEN GOTO 60

40 POKE 103,1: POKE 104,12: POKE 3072,0

50 PRINT DS;"RUN TYPE -A -GRAPHIC (LORES)"

60 C$ = "BLACK":LIS = "":L2$ = "":L38 = "": REM INITIALISE

997 REM 444:4.4:444.4s44:44,4,4444: ****** ***********

998 REM INTRODUCTION
999 REM ***********444m***********************

1000 HOME : PRINT : PRINT

1010 PRINT TAB( 12)"******************"

1020 PRINT TAB( 12).'4 40

1030 PRINT TAB( 12)"4 TYPE -A -GRAPHIC 4"

1040 PRINT TAB( 12)"4 4"

1050 PRINT TAB( 121"4 (LORES) 4"

1060 PRINT TAB( 12)"4 4.

1070 PRINT TAB( 12)"******************"

1080 VTAB 12: PRINT " A PROGRAM TO PLOT POINTS IN DIFFEREN

1090 PRINT : PRINT " COLOURS USING LOU RESOLUTION GRAPHICS

1100 PRINT : PRINT " COLOURS ARE CHANGED AND THE PLOTTING"

1110 PRINT : PRINT " POSITION MOVED USING THE KEYBOARD."

1120 FOR I . 0 TO 5000: NEXT : REM DISPLAY TIME

1130 HOME : VTAB 10: PRINT "DO YOU WISH TO MODIFY AN EXIST

ING"

1140 PRINT "PICTURE OR DIAGRAM (Y/N?)": PRINT
1150 GET BS: IF BR = "N" THEN GOTO 1190

1160 IF BR < T "Y" THEN GOTO 1150

1170 PRINT : PRINT "ENTER ITS FILE NAME,"

1180 PRINT : INPUT "THEN PRESS 'RETURN' - ";NAME$
1997 REM .***************************************

1998 REM INSTRUCTIONS AND GRAPHIC CONSTRUCTION
1999 REM *444:*******4444444444***************44,4

2000 HOME : PRINT TAB( 14)"INSTRUCTIONS"

2010 PRINT : PRINT '010 ) MOVE THE CURSOR POSITION (I -UP"
2020 PRINT "J K )"

2030 PRINT "NM, ) J-LEFT,O-UP/RIGHT, ETC. 1"

2040 PRINT : PRINT "0-9 ) SELECT THE PLOTTING COLOUR"
2050 PRINT "A -F )"

2060 PRINT : PRINT "X Y ) SELECT THE PLOTTING COORDINATES"

2070 PRINT

2080 PRINT

2090 PRINT

E"

2100 PRINT

2110

2120

2130

2140

2150

2160

2170

PRINT

PRINT

PRINT

PRINT

PRINT

PRINT

FOR I

"Z ) COVER SCREEN WITH CURRENT COLOUR"
"R ) REPLACE A SELECTED COLOUR"

PRINT "S ) STOP PLOTTING, ENTER SAVE ROUTIN

: PRINT TAB( 16)"COLOURS"

"0 -BLACK 1 -MAGENTA 2 -DARK BLUE"

"3 -PURPLE 4 -DARK GREEN 5 -GREY"

"6 -MID BLUE 7 -LIGHT BLUE 8 -BROWN"

"9 -ORANGE A -GREY B -FINK"

"C -GREEN D-YELLOU E -AQUA"

"F -WHITE"

. 2048 TO 3023: POKE I, PEEK (I - 1024): NEXT :

REM TRANSFER TO TEXT P2 BUFFER

2180 VTAB 24: PRINT TAB( 8)"PRESS 'RETURN' TO CONTINUE"

2190 GET AS: IF AR < CHRS (13) THEN GOTO 2190

2200 FOR I .= 3024 TO 3071: POKE I, PEEK (I - 1152): NEXT

2210 ONERR GOTO 2250

2220 GR : IF BS = "N" THEN GOOD 2340

2230 PRINT DS;"BLOAD 'NAMES", A$400": REM LOAD EXISTING G

RAPHIC

2240 GOTO 2340

2247 REM

2248 REM ERROR ROUTINE

2249 REM

2250 TEXT : HOME : VTAB 10: PRINT "FILE - "NAMES" - NOT AV

AILABLE"

(continued on next page)

L&J COMPUTERS
192 Honeypot Lane, Queensbury, Middx.

01-204 7525 HA7 TEE

BASIC PROGRAMMING

In response to many enquiries, we are running courses

in Basic Programming during this winter. These
courses are complete in themselves and comprise 2
evening sessions, each from 6pm to 10pm. Dates
available are as follows:

Tuesday/Wednesday 10/111h November 1981
Tuesday/Wednesday 24/25th November 1981
Wednesday/Thursday 9/10th December 1981
Tuesday/Wednesday 12/13th January 1982

The courses are designed as a concentrated teach -in

with about 50% of the time being spent on practical
work at the keyboard. Syntax, commands, algorithms,
flowcharting will be covered.

Price (per 2 evening session) is £40.00 plus VAT
(£46.00 INCLUSIVE).
Further information, Programs and Application forms
may be had by writing to the above address, or tele-
phoning 01-204 7525 during normal business hours
(10am-6pm Mon -Fri: 10am-2pm Sat).

Members will be strictly limited to 10 per session so that

the highest ratio of instructors to students can be
maintained. Bookings will be made on a first come -first

served basis.

 Circle No. 224

ZX81
CASSETTE ONE

* REACT (m/c)
* INVADERS (m/c)
* PHANTOM ALIENS (m/c)
* MAZE OF DEATH (m/c)
* PLANET LANDER (m/c)
* BUG SPLAT (m/c)
* BOUNCING LETTERS (m/c)
* I CHING (basic)
* MASTERMIND (basic)
* BASIC HANGMAN (basic)
* ROBOTS (basic)

PROG OF THE MONTH:
PHANTOM ALIENS

A very weird version of invaders.
The phantom aliens move at different speeds, setting
up strange defensive patterns, some disappearing and
suddenly reappearing. Genuine pixel graphics for con-
tinuous movement.
Continuous display of score_

An for 1K RAM, all on CASSETTE ONE (sent first class)
for £3.80 from

Michael Orwin, 26 BROWNLOW ROAD
WILLESDEN, LONDON NW10 SQL

(quality programs wanted, please send sae for details)
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FREE ASSEMBLER
Listing in NEW book on Machine code/

Assembly language for:

FROM

8K PET
2/3000
4000
SERIES

Covers WHOLE 6502 instruction set
100+ Pages: Programs, Exercises etc.
Prices (inc P&P) Book £8
Book + Assembler on tape £12
State machine: SAE details from

P HOLMES (PC), 21 Colin Drive,
LONDON NW9 6ES.

 Circle No. 226
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Eomputer
Liunk Shop

We Buy, Sell, Break
Computers and Peripherals

Surplus Stock

New and Used Power
Supplies To Most Specifications

Always Available

10, Waterloo Road,
Widnes, Halton, Cheshire. WA8 OPY

Telephone 051 420 4590
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QUME
EPSON

ANADEX
DYSAN

All Business Applications
Full Personal Attention

Hugh S. O'Neill
Computers

111 High Street, Selsey,

CHICHESTER, SUSSEX.
Tel: Selsey (024361) 5856

 Circle No. 228

in Ryon ttl3ritoi
with full Software Support for
business and professional use,
including Invoicing, Ledgers,
Stock Control, Word Processing,
Hotel Systems, Petrol Station
Management, Data Base,
Dental Records, Mailing Lists
and many other applications

IDataforce (UK) Limited,
68 Alma Road, Clifton,,
Bristol BS8 2DJ.
Tel: (0272) 314496

`Write Now for our Software Catalogue

 Circle No. 229

(continued from previous page)

2260 PRINT : PRINT "PLEASE CHECK SPELLING AND DISK CATALOG

2270 PRINT : PRINT "DO YOU WISH TO RE-ENTER FILE NAME (Y/t4

2280 GET 81: NOME : VTAB 22: IF BS = "Y" THEN GOTO 2320
2290 IF Bt < > "Y" THEN GOTO 2280
2300 PRINT "ENTER ITS FILE NAME,"
2310 INPUT "THEN PRESS 'RETURN' - ";NAMES: HOME : VTAB 22
2320 PRINT "CONTINUE WITH 'TYPE -A -GRAPHIC' PROGRAM"
2330 FOR I . 0 TO 2000: NEXT : REM DISPLAY TINE
2340 POKE 216,0: REM RESET ERROR FLAG
2350 HOME : POKE 34,20: POKE 35,23: REM SET TEXT WINDOW
2360 VTAB 24: PRINT TAB( I0)"TYPE '41' FOR HELP"
2370 HOME : VTAB 22: PRINT TAB( 5)"0 = ";X;" Y = ";Y";

COLOUR - "Cs

2380 PLOT X,Y
2387 REM
2388 REM MODIFY GRAPHIC DISPLAY
2389 REM

2390 GET AS

2400 IF ASC (AS) ? 47 AND ASC (At) < 71 THEN GOSH 2890
: COLOR. C: GOTO 2370: REM NEW PLOTTING COLOUR

2410 IF Al . "I" AND Y > 0 THEN Y = Y - I: REM UP
2420 IF As = "K" AND X < 39 THEN X = X + 1: REM RIGHT
2430 IF At = "M" AND Y < 39 THEN Y = Y 4 1: REM DOWN
2440 IF At = "J" AND X > 0 THEN X . X - 1: REM LEFT
2450 IF At = "U" AND X > 0 AND Y > 0 THEN Y = Y - 1:3 = X -

1: REM UP/LEFT

2460 IF At = "0" AND X < 39 AND Y > 0 THEN Y = Y - 10( . X
+ 1: REM UP/RIGHT

2470 IF AN = "N" AND X > 0 AND Y < 39 THEN Y = Y + 1:X = X
- I: REM DOWN/LEFT

2480 IF AS = "," AND X < 39 AND Y < 39 THEN Y = Y + 1:%

X + I: REM DOWN/LEFT
2490 IF At = "X" OR Al = "Y" THEN GOTO 2550: REM CHANGE

COORDINATE

2500 IF At = "Z" THEN
2510 IF Al = "R" THEN

2520 IF At = "S" THEN

2530 IF At = "H" THEN

2540 GOTO 2370
2547 REM

GOTO 2620: REM NEW SCREEN COLOUR
GOTO 2680: REM REPLACE A COLOUR
GOTO 8000: REM FINISH PLOTTING
GOSUB 2640

2548 REM CHANGE CURSOR COORDINATE
2549 REM

2550 HOME : VTAB 22: PRINT "ENTER COORDINATE, THEN PRESS

RETURN'"

2560 PRINT TAB( 5)85;
2570 INPUT " = ";A

2580 IF A < 0 OR A > 39 THEN GOTO 2550
2590 IF Al = "Y" THEN Y = A: GOTO 2370
2600 X = A

2610 GOTO 2370
2620 XI . X: FOR X . 0 TO 39: VLIN 0,39 AT X: NEXT :X . XI

2630 GOTO 2370

2637 REM

2638 REM DISPLAY TEXT P2
2639 REM

2640 POKE - 16303,0: POKE - 16302,0: POKE - 16299,0: REM
TEXT,ALL,P2

2650 GET At: IF At < > CHR$ (13) THEN GOTO 2640
2660 POKE - 16304,0: POKE - 16300,0: POKE - 16301,0: REM

GRAPHICS,P1,MIXED

2670 RETURN

2677 REM

2678 REM SELECTIVE COLOUR CHANGE
2679 REM

2680 HOME : PRINT "ENTER CODE (0 -9,A -F) FOR COLOUR TO"
2690 PRINT "BE CHANGED"

2700 GET At: IF At = "H" THEN GOSUB 2660: GET At

2710 GOSUB 2890:C1$ = CS:C1 C

2720 HOME : PRINT "ENTER CODE (0 -9,A -F) FOR SUBSTITUTE"
2730 PRINT "COLOUR"
2740 GET IF At = "H" THEN GOSUB 2660: GET AS
2750 GOSUB 2890:C2$ . Ct:C2 = C

2760 HOME : PRINT C2$" WILL REPLACE "C1$

2770 PRINT "OK (YIN')"
2780 GET At: IF At = "N" THEN GOTO 2680
2790 IF At < > "Y" THEN GOTO 2790
2800 COLOR= C2:X1 = X:Y1 = Y

2810 FOR Y = 0 TO 39

2820 FOR X . 0 TO 39

2830 IF SCRN( X,Y) = Cl THEN PLOT X,Y
2840 NEXT X

2850 NEXT Y

2860 X = XI:Y = Y1:C = SCRN( X,Y):At SIRS (C): IF C 9

THEN AS = CHRS IC + 55)

2870 GOSUB 2890

2880 GOTO 2370
2887 REM

2888 REM NEW COLOUR

2889 REM

2890 IF At = "0" THEN C = 0:C$ = "BLACK"

2900 IF AI = "1" THEN C = 1:C$ . "MAGENTA"

2910 IF At . "2" THEN C = 2:C$ = "DARK BLUE"

2920 IF At = "3" THEN C = 3:C$ . "PURPLE"

2930 IF At . "4" THEN C = 4:C$ = "DARK GREEN"

2940 IF At . "5" THEN C = 5:CS = "GREY"

2950 IF AS = "6" THEN C 6:C$ = "MID BLUE"
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2960 IF At . "7" THEN C = 7:C$ . "LIGHT BLUE"

2970 IF At = "8" THEN C 8:C$ = "BROWN"

2980 IF At . "9" THEN C = 9:C$ = "ORANGE"

2990 IF At = "A" THEN C = 10:C$ = "GREY"

3000 IF AS = "B" THEN C 11:C$ = "FINK"

3010 IF AS = "C" THEN C = 12:CS . "GREEN"

3020 IF At = "D" THEN C = 13:C$ . "YELLOW"

3030 IF At . "E" THEN C = 14:C$ = "AMA"
3040 IF AN = "F" THEN C = 15:C$ = "WHITE"

3050 COLOR. C

3060 RETURN

7997 REM ****************************************

7998 REM SAVE ROUTINE

7999 REM ****************************************

8000 POKE 35,24

0010 HOME : VTAB 22: PRINT "DO YOU WISH TO ADD A CAPTION (

Y/N?)"

8020 PRINT "(UP TO THREE LINES)"

8030 GET 8$: IF Bt = "N" THEN GOTO 8230

8040 IF ON < > "Y" THEN GOTO 8030

8050 HOME : VTAB 21: PRINT "ENTER FIRST LINE (UP TO 40 CHA

RAVERS"
8060 PRINT "OR SPACES), THEN PRESS "RETURN'"

8070 INPUT " ";L1$

8080 PRINT TAB( 10)"OK (Y/N?)"

8090 GET At: IF At . "N" THEN GOTO 8050

8100 IF At < > "Y" THEN GOTO 8080

8110 HOME : VTAB 21: PRINT "ENTER SECOND LINE (UP TO 40 CH

ARACTERS"

8120 PRINT "OR SPACES), THEN PRESS 'RETURN'"

8130 INPUT " ";L2$

8140 PRINT TAB( 10)"OK WPM"
8150 GET At: IF A$ = "N" THEN GOTO 8110

8160 IF At < > "Y" THEN GOTO 8140

8170 HOME : VTAB 21: PRINT "ENTER THIRD LINE (UP TO 40 CHA

RAVENS"
8180 PRINT "OR SPACES), THEN PRESS "RETURN'"

8190 INPUT " ";L3$

8200 PRINT TAB( 10)"OK (Y/N?)"

8210 GET At: IF At = "N" THEN GOTO 8170

8220 IF At < > "Y" THEN GOTO 8200

8230 HOME : VTAB 22: PRINT "DO YOU WISH TO SAVE THIS GRAPH

IC (Y/N?)"

8240 GET At: IF At = "N" THEN GOTO 8280

8250 IF At < > "Y" THEN GOTO 8240

8260 PRINT "ENTER FILE NAME, THEN PRESS 'RETURN''

8270 INPUT "";NAME$

8280 HOME : POKE 35,21

8290 VTAB 22: PRINT TAB( (40 - LEN (LIC) / 2)LtS

8300 VTAB 23: PRINT TAB( (40 - LEN (L2$)) / 2)L2$

8310 VTAB 24: PRINT TAB( (40 - LEN (L38)) / 2)L3$

0320 IF At = "N" THEN GOTO 8340

8330 PRINT DirBSAVE "NAMES", A$400, L$400"
8340 POKE 103,1: POKE 104,8: POKE 3072,0: REM RESET PROGR

AM POINTERS

8350 POKE 34,0: POKE 35,24

Program 2. Type-a-Graphic/Hires.

1 REM TYPE -A -GRAPHIC (HIRES)
2 REM PROGRAM WRITTEN IN APPLESOFT BASIC ON APPLE II (48$)

MEMORY)

3 REM LAST AMENDED 23 JUN 1981 (VERSION NO.14)

4 REM COPYRIGHT 1981 - ROGER CULLIS

10 11$ . CORN (13) CHR$ (4): REM CR 4 CONTROL D
30 IF PEEK (103) . I AND PEEK (104) = 64 AND PEEK (1638

4) = 0 THEN GOTO 1000
40 POKE 103,1: POKE 104,64: POKE 16384,0
50 PRINT Dt;"RUN TYPE -A -GRAPHIC (HIRES)"

997 REM *****s**********************************

998 REM INTRODUCTION
999 REM ****************************************

1000 HOME : PRINT : PRINT

1010 PRINT TAB( 12)"******************"
1020 PRINT TAB( 12)"* *"

1030 PRINT TAB( 12)"* TYPE -A -GRAPHIC *"

1040 PRINT TAB( 12)"* *"

1050 PRINT TAB( 12)"* (HIRES)

1060 PRINT TAB( 12)"* *"

1070 PRINT TAB( 12)"******************"
1080 VTAB 12: PRINT " A PROGRAM TO PLOT POINTS IN DIFFEREN

1090 PRINT PRINT "COLOURS USING HIGH RESOLUTION GRAPHICS

1100 PRINT : PRINT "COLOURS ARE CHANGED AND THE PLOTTING"

1110 PRINT : PRINT "POSITION MOVED USING THE KEYBOARD."
1140 FOR I . 0 TO 4000: NEXT : REM DISPLAY TIME
1340 HOME : VTAB 10: PRINT "DO YOU WISH TO MODIFY AN EXIST

ING"

1350 PRINT : PRINT "PICTURE OR DIAGRAM (Y/N?)"
1360 GET At: IF At = "N" THEN HOF : VTAB 21: GOTO 1560

1370 IF At < > "Y" THEN GOTO 1360
1380 PRINT : PRINT "ENTER ITS FILE NAME,"
1390 PRINT : INPUT "THEN PRESS RETURN' - ";NAME$

From
£120*

Ex -stock

ACORN PRODUCTS - ACCESSORIES AND SOFT-
WARE

REPAIR SERVICE AND SPARES
ECONET COMMUNICATIONS INTERFACE

Please write or call for more information,
lists, order forms etc.
2114L RAM £1.20"
V.I.A. 6522 £6.00* 'Plus 15% VAT
D.A. Computers Ltd., 184 London Rd.,

LEICESTER
 Circle No. 230

TRS-80 16K L.11
At last
Turn your MICRO INTO A COMPUTER on cassette.
Functional British Software praised by astounded
users. Mailing list. Searches by Name, Town, County
and your code number, 0-p
Don't miss this opportunity, buy before price increase

9-95
Year Audit/Bank account programme 21-95
Sales Ledger 21-95
Orders Control Programme 14-95
Word processor, you would not have thought possible
for 16K, with 9 page manual included 15-00
Delivery by return, all software plus VAT plus P&P 75
Super Brain 32K + 320K disks. P&P extra 1,637-50
CPM based business software available
500 sheets 11" x 14" Fanfold paper P&P 02-55 + VAT

3-50
SAE for catalogue. All prices quoted are VAT 15%
extra.

Access Computers
2 Rose Yard, Maidstone, Kent. (0622) 58356

 Circle No. 231

Beneath Apple DOS -- eenniol manual by Don Worth and Peter Lechner
 If you have ever found that the Apple DOS manual ends where your problems

begin then BENEATH APPLE DOS is for you.
 If you hem had compatibility problems with 3.2 or 3.3 disks, or if you have had

disks which have "crashed" on you, then BENEATH APPLE DOB can help.
 11 you need to access your disk drives from assembler, you can't do without this

manual.
 If you went a complete lucid explanation of how your disks are formatted at "bit"

level, how protection of disks is achieved, how data may be written between tracks,
how the bootstrap procedure works, what every routine in DOS does, how to
customise DOS to your needs

its all in BENEATH APPLE 006 E11.95 inclusive

The Linker by Oon Worth - sophisticated tool for pee with assembler mut.es
and programs

 SuMoutine library facilities: many routines supplied including complete DOS text
file access (OPEN,CLOSE,POSN,READ,WRITE), tone generation, and more.

 Dynamic loading of subroutines, control omr target location, optional packing of
routins to force page alignment need for JMP vectors or re-assembly111

 The Linker ins!, can be can. as a subroutine to lad programs at execution time,
and to manage overlming.

Boots under DOS 3.2 and 3.3. Needs min. 32K+1 disk. C29.95  VAT
Cross -Ref - a fad and comsat machine language utility, coresides with

Applesoft
 Gives various crossreference reports on variables and line numbers.
a Global FIND & REPLACE functions for eery mcdifimtions of Applesoft programs.

Boots under DOS 3.2 and 3.3. Needs min. 32K + 1 disk. F14.95+ VAT

PROTOCOL COMPUTER PRODUCTS 01.460-.2580
Apartment 3, 114 Widmore Road, Bromley, Kent BR1 3BE

 Circle No. 232

 JOYSTICK
TAMARISK JOYSTICK

£22.50 inclusive

GAME EXTENSION SOCKET

£6.50 inclusive.

from TAMARISK DESIGN SERVICES
290 Brooklands Rd, Manchester M23

061-969 8729

 Circle No. 233

PRACTICAL COMPUTING November 1981 171



LOW PRICE
PET LEADS

IEEE TO IEEE LEADS
1 METRE LONG RIBBON CABLE WITH IEEE

MALE CONNECTOR AT EACH END
(NOT PET EDGE CONNECTOR)

OUR PRICE £20 INCL VAT
CHEQUE WITH ORDER PLEASE
SPECIAL TERMS FOR DEALERS

ALLEN COMPUTERS
16 HAINTON AVENUE

GRIMSBY, S. HUMBERSIDE
TEL: 0472-40568.

 Circle No. 234

SINX81CLAIR
Z

QUALITY SOFTWARE (16K)
A usersays:1 find the standard to be

quite exceptional"

JUNIOR ENGLISH 2. 6 programs on one
cassette: "IDIOMS", "ODD WORD OUT',
"SPELLINGS", "OPPOSITES 1", "OPPO-

SITES 2" and "GROUP TERMS".
Order No. JENG 2. Price £4.50.

Cheque with order to:

ROSE CASSETTES,
148 Widney Lane, Solihull,
West Midlands 1391 3LH.

 Circle No. 235

ACORN ATOM
MEMORY

EXPANSION
Adds further 17K of RAM to a

12K Atom.

Price £75.
Further details of this and other

Atom accessories contact:

KCS
20 Moorsfield Ave, Audlem,

Crewe CW3 OLA.

 Circle No. 236

NASCOM 1 & 2
- the magazine

Micro Power devoted to NASCOM
ISSUES 1 & 2 NOW AVAILABLE
ISSUES 3 & 4 AVAILABLE NOV. & DEC.
ORDER NOW TO SECURE YOUR COPIES

- ONLY 95p each (incl. P&P.)
£3.80 will cover all tour - SAVE TIME and postage!

EVERY ISSUE contains:
Featured articles.
Series articles - "HANDS ON"

- NAS-SYS Monitors revealed.
Regular features - News from clubs & schools.

- Letters to Editor.
- Questions & answers.

PROGRAM POWER
5 Wensley Road, Leeds LS7 2LX

Tel: (0532) 683186

 Circle No. 237

(continued from previous page)

1400 HGR

1410 ONERR GOTO 1430: REM IF 'FILE NOT FOUND'
1420 GOTO 1500

1430 TEXT : HOME : VTAB 10: PRINT "FILE - "NAMES" - NOT AV
AILABLE"

1440 PRINT : PRINT "PLEASE CHECK SPELLING AND DISK CATALOG

1450 PRINT t PRINT "DO YOU WISH TO RE-ENTER FILE NAME (Y/N
?)"

1460 GET AS: HOME
1470 IF AS = "Y" THEN VTAB 10: GOTO 1380
1480 IF AS = "N" THEN VTAB 21: GOTO 1560
1490 6010 1460
1500 PRINT OWDLOAD "NAMES", A$2000"
1510 ONERR GOTO 1530: REM IF 'FILE NOT FOUND'
1520 GOTO 1570
1530 VTAB 22: PRINT "NO CAPTION STORED UNDER THIS FILE NAM

E"

1540 FOR I = 0 TO 2000: NEXT : REM DISPLAY TIME
1550 PRINT DWBLOAD "NAMES"/C, AS400"
1560 PRINT : PRINT "CONTINUE WITH 'TYPE -A -GRAPHIC PROGRAM"

1570 FOR I = 0 TO 2000: NEXT : REM DISPLAY TIME
1580 POKE 216,0: REM RESET ERROR FLAG
1590 CS = "BLACK"

1600 HGS = " TYPE'N" FOR HELP"
4997 REM sss: ***** ****************i4**K44

4998 REM GRAPHICS MODE ROUTINES
4999 REM 44**************4444********************

5000 POKE 34,0: POKE 35,24: REM SET TEXT WINDOW
5010 POKE - 16303,0: POKE - 16302,0: POKE - 16300,0: HOME

: REM TEXT,ALL,P1
5020 PRINT TAB( 5)"INSTRUCTIONS - GRAPHICS MODE"
5030 PRINT : PRINT "USE CURSOR COMMANDS 10 MOVE PLOTTING"
5040 PRINT "POSITION, NUMERALS TO CHANGE COLOUR."
5050 PRINT : PRINT TAB( 16)"COMMANDS"
5060 PRINT : PRINT "010 ) MOVE THE CURSOR POSITION (I -UP"
5070 PRINT "J K )"

5080 PRINT "NM, ) J-LEFT,O-UP/RIGHT, ETC. I"

5090 PRINT : PRINT "0-7 I SELECT THE PLOTTING COLOUR"
5100 PRINT "X Y ) SELECT THE PLOTTING COORDINATES"
5110 PRINT "Z COVER SCREEN WITH CURRENT COLOUR"
5120 PRINT "P ) PLOT LINE TO NEW CURSOR POSITION"
5130 PRINT "R ) DRAW A CIRCLE WITH CENTRE X,Y"
5150 PRINT "S ) SAVE GRAPHIC DISPLAY"
5160 FOR I . 2048 TO 3023: POKE I, PEEK (I - 1024): NEXT :

REM TRANSFER TO P2 MEMORY
5170 VTAB 24: PRINT TAB( WPRESS 'RETURN' TO CONTINUE"
5180 GET AS: IF AS < > CHRS (13) THEN GOTO 5180
5190 FOR I . 3024 TO 3071: POKE I, PEEK (I - 1152): NEXT :

REM P2

5200 POKE - 16297,0: POKE - 16301,0: POKE - 16304,0: REM
HIRES,MIXED,GRAPHICS

5210 NONE : POKE 34,20: POKE 35,23: REM SET TEXT UINDOU
5220 V1.411 24: PRINT HGS

5230 ONERR 6010 5260
5240 6010 5260

5250 HPLOT X,Y
5260 HOME : VTAB 22: PRINT TAB( 5)"X = "X"; Y = "Y"; COLO

UR - "CS

5270 GET AS

5280 IF ASC (AS) > 47 AND AGE (AS) ( 56 THEN GOSUB 5750
: GOTO 5250

5290 IF AS = "I" AND Y > 0 THEN Y = Y - 1: GOTO 5250: REM
UP

5300 IF AS . "K" AND X < 279 THEN X = X + 1: GOTO 5250: REM
RIGHT

5310 IF AS "M" AND Y " 159 THEN Y = Y + 1: GOTO 5250: REM
DOWN

5320 IF AS AND X > 0 THEN X = X - 1: GOTO 5250: REM
LEFT

5330 IF AS = "U" AND Y > 0 AND X > 0 THEN Y = Y - I:X = X -

I: GOTO 5250: REM UP/LEFT

5340 IF AS = "0" AND Y > 0 AND X < 279 THEN Y = Y - 1:X .
X + I: G070 5250: REM UP/RIGHT

5350 IF AS = "N" AND Y < 159 AND X > 0 THEN Y = Y t 1:X =
X - 1: GOTO 5250: REM DOWN/LEFT

5360 IF AN = "," AND Y < 159 AND X ( 279 THEN Y = Y + 1:X =
X + 1: GOTO 5250: REM DOWN/RIGHT

5370 IF AS = "X" THEN GOSUB 5690: GOTO 5250: REM CHANGE
X COORDINATE

5380 IF AS = "0" THEN GOSUB 5720: GOTO 5250: REM CHANGE
Y COORDINATE

5190 IF AS = "2" THEN CALL 62454: GOTO 5250: REM NEW SCR
EEN COLOUR

5400 IF AS = "P" THEN GOSUB 5690: GOSUB 5720: HPLOT TO X
,Y: GOTO 5250

5410 IF AS = .k. THEN GOSUB 5460: GOTO 5230: REM DRAW CI
RCLE CENTRE X,Y

5420 IF AS = "S" THEN GOTO 8000: REM FINISH PLOTTING
5440 IF AS = "H" THEN POKE - 16303,0: POKE - 16302,0: POKE

- 16299,0: GOTO 5850: REM TEXT,ALL,P2
5450 GOTO 5270
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4

5460 HOME : VTAB 22: PRINT "ENTER RADIUS OF CIRCLE (1-140)

5470 INPUT "THEN PRESS 'RETURN". R = ";R

5480 IF R I OR R 140 THEN GOTO 5460

5490 XI = 0:01 . Y:2 = - 1

5500 Z = Z I: IF 2 = 80 THEN X = 01:0 = YI: POKE 216,0: RETURN

5510 02 = R * SIN (2 / 1001:02 = R * COS (2 / 100)

5520 ONERR GOTO 5540
5530 HPLOT XI 02,01  02
5540 ONERR GOTO 5560

5550 HPLOT XI 02,01 - Y2

5560 ONERR GOTO 5580
5570 HPLOT 01 - 02,01 + Y2

5580 ONERR GOTO 5600

5590 HPLOT 01 - 02,01 -
5600 ONERR GOTO 5620
5610 HPLOT 11 I. 02,X1 + X2

5620 ONERR GOTO 5640
5630 HPLOT Y1 - 02,01 X2

5640 ONERR GOTO 5660

5650 HPLOT 11 + 02,X1 - X2
5660 ONERR GOTO 5500

5670 HPLOT 11 - 02,X1 - X2

5680 GOTO 5500

5690 PRINT "ENTER X COORDINATE, THEN PRESS 'RETURN'"

5700 INPUT " X . ";X2: IF X2 < 0 OR X2 > 279 THEN PRINT

TAB( 5)"0 = "X"; Y = "0"; COLOUR - "CM: GOTO 5720

5710 X . 02: RETURN

5720 PRINT "ENTER Y COORDINATE, THEN PRESS 'RETURN'"

5730 INPUT " Y = ";02: IF Y2 < 0 OR Y2 > 159 THEN PRINT

TAB( 5)"X . "X"; Y = "0"; COLOUR - "CR: GOTO 5720

5740 Y = Y2: RETURN

5750 IF At . "0" THEN C = 0:C$ . "BLACK"
5760 IF AS . "1" THEN C = 1:C$ = "GREEN"

5770 IF A$ = "2" THEN C = 2:C$ = "MAGENTA"

5780 IF A$ = "3" THEN C = 3:C$ = "UNITE"
5790 IF A$ . "4" THEN C = 4:C$ = "BLACK"

5800 IF A$ = "5" THEN C = 5:C$ "RED"

5810 IF AN . "6" THEN C = 6:C$ = "BLUE"
5820 IF AN . "7" THEN C = 7:C$ "WHITE"

5830 HCOLOR. C

5840 RETURN

5850 GET AS: IF AS < > CHRS (13) THEN GOTO 5850

5860 POKE - 16300,0: POKE - 16297,0: POKE - 16301.0: POKE

- 16304,0: REM P1,HIRES,MIXED.GRAPHICS
5870 GOTO 5260
7997 REM ******* *************************

7998 REM SAVE ROUTINE
7999 REM *****Mt*itt.ii************************

8000 POKE 34,20: POKE 35,24: POKE 216,0

8010 HONE : VTAB 22: PRINT "DO YOU UISH TO ADD A CAPTION (

0/PI"
8020 PRINT "(UP TO THREE LINES)"

8030 GET BB: IF "N" THEN GOTO 8240

8040 IF B$ < > "Y" THEN GOTO 8030

8050 HOME : PRINT "ENTER FIRST LINE (UP TO 40 CHARACTERS"

8060 PRINT "OR SPACES), THEN PRESS 'RETURN"'
8070 INPUT " "IL1$

9080 PRINT TAB( 10)"01( (0/147)"

8090 GET AN: IF A$ = "N" THEN GOTO 8050
8100 IF A$ = "Y" THEN GOTO 8120

8110 GOTO 8080

8120 HOME : PRINT "ENTER SECOND LINE (UP TO 40 CHARACTERS"

8130 PRINT "OR SPACES), THEN PRESS "RETURN "

8140 INPUT " ";L2$

8150 PRINT TAB( 101"OK (Y/N9)"
8160 GET AS: IF 0$ = "N" THEN SOTO 8120
8170 IF A$ < I "Y" THEN GOTO 8080
8180 HOME : PRINT "ENTER THIRD LINE (UP TO 40 CHARACTERS"
8190 PRINT "OR SPACES), THEN PRESS 'RETURN -

8200 INPUT " ";L3$

8210 PRINT TAB( 101"0K (Y/N,)"
8220 GET 08: IF AS . "N" THEN GOTO 8180
8230 IF A$ "Y" THEN GOTO 8220
9240 HOME : PRINT "DO YOU UISH TO SAVE THIS GRAPHIC (Y/N?)

8250 GET As

8260 IF A$ = "Y" THEN GOTO 8290
0270 IF A$ = "N" THEN GOTO 8310

8280 GOTO 8250
8290 PRINT "ENTER FILE NAME,"

8300 INPUT "THEN PRESS 'RETURN' - ";NAME$

8310 HOME : POKE 35,21
8320 VTAB 22: PRINT TAB( (40 - LEN (LIU) / 211_1$

8330 VTAB 23: PRINT TAB( (40 - LEN (LN)) / 2)L28
8340 VTAB 24: PRINT TAB( 140 - LEN (L3$)) / 2)L3$
8350 IF At = "N" THEN GOTO 8380

8360 PRINT DWBSAVE"NAMW,A$2000.L$2000"
8370 IF B$ = "Y" THEN PRINT DWBSAVE"NAME$"/C,A$400,L$40

0"

8380 POKE 103,1: POKE 104,8: POKE 16384,255: REM RESET PR
()GRAM POINTERS

STOKE on TRENT
for

TUSCAN
and

TANGERINE
and

VIDEO GENIE + SOFTWARE
and

BOOKS

MICRO -PRINT Ltd.,
59, Church Street, Stoke on Trent.

(0782) 48348. Barclaycard and Access

 Circle No. 238

ACORN ATOM
UTILITY ROM

Upgrade your Atom now! Our 4K ROM simply
plugs into the spare socket and provides 18
new commands and utilities including:
renumber, range delete, find, auto line
numbers, program compression, dis-
assembler, true keyboard scanning, memory
dump, variable dump, and much more.
Supplied with full instruction manual. To order
send cheque/PO for £35 inclusive (delivery 1
week) or SAE for further details.

WILLOW SOFTWARE
PO BOX 6, CREDITOR, DEVON EX17 1DL.

 Circle No. 239

SHUGART
MINI FLOPPY DISC DRIVES

- THE LOWEST PRICES ANYWHERE "

SA 400 51/4" £105

BRAND NEW - 3 MONTH LABOUR
Er PARTS WARRANTY.

Also available Tendon TM100 - 1 drives

ENCOTEL SYSTEMS LTD
530 PURLEY WAY, CROYDON, S7

01-686 9687

 Circle No. 240

THORNGUARD LTD
The APPLE Agents for

the Wirral and North Wales
Memory and Micro Supplies

2114 450nS 2.20 Z80 CPU 6.85

2708 450nS 4.40 6502 6.95

2716 450nS 5.40 6800 4.50

4116 200nS 1.95 6802 6.80

Please add 15% VAT Postage Er packing 30p

Barclaycard and Access Welcome

THORNGUARD LTD
144 IRBY ROAD, HESWALL, WIRRAL,

MERSEYSIDE 161 6XQ

Tel: 051-648 2162

 Circle No. 241
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my ACORN
Your local Fruit and Nut

NORTHERN COMPUTERS
128 Walton Rd Warrington WA4 6NP

0925-601683
 Circle No. 242

ALL RISKS INSURANCE
FOR YOUR COMPUTER

Including Transit
for

Minimum sum insured £2,000
Minimum premium £10 Excess £10

GO TO
GENERAL MARINE & LIFE

Insurance Brokers
36 New Street, The Barbican,

Plymouth PLA 2NA
Tel: (0752) 29892

 Circle No. 243

APPLE DOS 3.2
PERSONALISED DISKETTE SERVICE

Your own DOS commands to order
Flashing Disk Volume to order

Flashing Disk File to order
Free Sector Count in DOS

SIMPLE LETTER WRITER (Disk only)
for Apple/Paper Tiger Printer
Uses 9.5w computer paper

Enhanced mode for Letter Heading
96 character line

Lower case with Lazer's I/c adaptor

SAE for details
MAIL ORDER ONLY

KWOKSONIC
27A Orchard Road, Bromley, Kent BR1 2PR

 Circle No. 244

TANDY
COMPUTER CENTER

- FOR BUSINESS AND PLEASURE -
FULL RANGE OF TRS 80 COMPUTERS

DISC DRIVES, SOFTWARE, PRINTERS.
OTHER MAKES ALSO AVAILABLE

11111t A A 0

EXPERT FRIENDLY ADVICE 1E1

PJ
EQUIPMENT
3 BRIDGE STREET 104831

GUILDFORD, SURREY 504801

 Circle No. 245

BUHERS'
GUIDE

SOFTWARE

Software packages are listed by application, in alphabetical
order, with the systems on which each package will run also
listed alphabetically. The guide is not exclusively for business
applications: if your company is the source or dealer for a
package with a more unusual application, send us the details
and we will create a new category.

The usual criteria have been applied. The minimum con-
figuration is 32K of RAM, a disc and a printer; the price of the
package must lie between £50 and £1,000; the companies
listed are the source of the software or the main dealers in
the U.K., and the capacity quoted is per disc or drive.

Machine type by application

Combined-Ledger/Stock/Invoicing

Machine Type Supplier Name Price Capacity
Apple II Vlasak Electronics Ltd £855 1,500 a/c 5k trans
Apple II Dataforce (U.K.) Ltd £855
Apple II Microsense Computers Ltd £340
Apple II/ITT 2020 Informex London Ltd £298 500 a/c
Commodore 3000/8 Commodore BM (U.K.) Ltd £1,100 .2-.6k a/c 2-6k trans
Commodore 3032 Compfer Ltd £400 varies
Commodore 3032 Analog Electronics £550
Commodore 3032 Logma Systems Design £600 1-6 shops
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Commodore 3032 Grama (Winter) Ltd £475 varies

Commodore 3032 Bristol Software Factory £300 1 k a/c 6k trans
Commodore 3032 Compfer Ltd £600 500 a/c 1 k items
Commodore 3032 HB Computers £695 500 a/c 2,500 trans
CP/M Graffcom Systems Ltd £400 varies
CP/M Benchmark CS Ltd £950 varies
CP/M Computastore Ltd £1,000
CP/M Minicomputer CS Ltd £1,250 varies
CP/M Salmon Microcomputers £750 1,600 items 1 k trans
CP/M Selven Ltd £1,500 3k a/c 7k trans
CP/M Map Computer Systems £1,000 varies
CP/M North Star Intelligent Artefacts £510 1,500 a/c 5k trans
CP/M North Star Instar Business Systems £999 600-2,900
Ohio Scientific Microcomputer BM £656
Tandy Model 2 Chess Consultancies Ltd £1,200
Tandy Model 2 Chess Consultancies Ltd £995 5k items 1,500 a/c
Tandy TRS-80 Microcomputer Applications £90
Tecs Jar Software Systems £650 500 a/c 300 nom. a/c

Database Managers
Machine Type Supplier Name Price Capacity
Apple II ACT Microsoft Ltd £75
Apple II Courtman Micro Systems £106 100k characters
Apple II/ITT 2020 Systematics International Ltd £72
Apple II/ITT 2020 Diskdean Ltd £120 varies
Apple II/ITT 2020 Systematics International Ltd £125 1,000 references
Apple II/ITT 2020 Informex London Ltd £198 500-1,200 records
Apple II/ITT 2020 The Software House £140 900 records
Commodore 3000/8 Stage One Computers £45-£250 650-2,400 records
Commodore 3000/8 Commodore BM (U.K.) Ltd £150- 650-1.4-64k records

£300
Commodore 3032 CPS (Data Systems) Ltd £200 varies
Commodore 3032/8 Compsoft Ltd £190 600-5,000 records
CP/M Compsoft Ltd £400 30k records
CP/M Great Northern CS Ltd £110 and varies

£210
CP/M Microtek Computer Services £250-

£500
CP/M Clenlo Computing Services £90-£325 varies
CP/M Median-Tec Ltd £500
Metrotech System Metrotech £200-

£1,000
Ohio Challenger U -Microcomputers Ltd £175
Ohio Scientific Microcomputer BM £175
SWTPC SWTPC £100
Tandy TRS-80 Cleartone ADP £75 varies
Tandy TRS-80 ACT Microsoft Ltd £75
Z-80/8080 Structured Systems Group £135 varies
Z-80/Cromemco Xitan Systems Ltd £850 4,000 records/disc

Engineering Design Systems

Machine Type Supplier Name Price Notes
Apple II James C Steadman £200 Erect concrete columns
Apple II James C Steadman £250 Multibay frames
Apple II/ITT 2020 Aerco-Gemsoft £175 Pipeline engineering
Commodore 3032 Micro Computation £300 Building -conversion

specification
Commodore 3032 The Alphabet Co £75 Time study and analysis
CP/M Median-Tec £500 Plastic portal frames
CP/M Median-Tec £1,500 Finite element analysis
CP/M Median-Tec £500 Slope -stability analysis
CP/M Median-Tec £500 Retaining wall design
CP/M Median-Tec £1,500 Concrete design
Equinox Equinox £500 Civillstructural

engineering design
Tandy TRS-80 Chess Consultancies £450 Production planning
Tecs Jar Software £600 Production analysis

EHIDY SORCERER
48K

PRICE REDUCED

NOW ONLY £695 + VAT
Dealer for

Bristol and
South West

ELECTROPRINT (Mr, Tasker)
5 Kingsdown Parade Bristol 6  292375

 Circle No. 246

ATTENTION SHARP PC1211/TRS-80 POCKET
COMPUTER/MEMOWRITER USERS

PFS-123 Paper feed stand with FREE 3" dia. paper
Roll £3.95
Pack of 5 rolls 3" dia. for above £3.00
AT LAST BOOKS FOR THE PC1211 /TRS-80
POCKET COMPUTERS
50 Programs in BASIC for the Home, School and Office
96 pages £6.95
50 MORE Programs in BASIC for Home, School and
Office 96 pages £6.95
101 Pocket Computer Programming Tips and Tricks
112 pages £5.95
Murder in the Mansion and other Computer Adventures
96 pages £4.95
Pocket Computer Programming Made Easy 140 pages
£5.95
Pocket Basic Programming worksheets - 40 sheet
pad £2.95
PC -1211 SOFTWARE & HARDWARE AND ACCES-
SORIES. Send for our new catalogue.
Inclusive prices for U.K. delivery.

FILKAN EILECTECNICS
28 Bury New Rd, Prestwich, Manchester, M25 8L0

 Circle No. 247

COMPUTER DEALERS . . .

Are you selling systems to
residential estate agents?

Our MATCH -AND -MAIL
software can boost your sales in

this profitable market.

MIKE LEWIS CONSULTANTS LTD.

48 Willoughby Road, London N.W.3

Tel: 01-794 3886

 Circle No. 248

ZX81
goes REALTIME
with RD 8100 series Input/Output Modules.

Professionally designed units for use with ZX81 - with
or without 16k RAM and Printer. Call using BASIC or
Machine Code routines.
* LOGIC OUTPUTS - switch lights, relays etc.
* LOGIC INPUTS - realtime program branching
* ANALOGUE VOLTAGE I/O - datalogging, control
plus LIGHT PEN, REALTIME CLOCK and others.

GOS
Individual modules and Motherboard

Send SAE for full details.

R E Dickens (Dept C), 5 Kennedy Road, Dane End,
Ware, Herts. SG12 OLU (Mail Order only)

 Circle No. 249
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Computmg
00

moving ahead with DC software
PROGRAMS FOR THE ZX 80/81 including:
ZX CHESS - Machine Code Program, £10.
ADVENTURES - From £7 to £9.
ZX BUG - Machine Code Debugging, £7.
EDUCATIONAL GAMES for children,
AND MANY OTHERS
For a catalogue giving details of all programs please
send a S.A.E. to:

ARTIC COMPUTING,
396 JAMES RECKITT AVENUE,
HULL, HU8 OJA

Mr.in Dealer enquiries welcome

Tel: (0482) 445496

 Circle No. 250

MICROTEXT MAIL SHOT/
WORD PROCESSOR FOR

CBM/PET
+ VAT

Microtext is a small text processor/mail shot program. It
allows mail shots of up to 100 letters per run, and can
handle documents of up to 7 pages of A4. It is very
simple to use - you can be producing letters etc. within
the hour.

Data can be stored on cassette or disk.

Available for 3032/4032/8032, state type and delivery
medium required (cassette, 4040 or 8050 disk).
£35 + VAT (total £40.25) inc P 8, P. Dealers - P.O.A.

MAYSTAR MICROSYSTEMS LTD.,
56 College Road, Reading, Berkshire RG6 1013.

Tel: (0734) 65827

 Circle No. 251

VISITERM
Let your APPLE

talk to the WORLD.
Yes. Your 48K Apple can communicate
with almost any mainframe computer
whether your own or a time-sharing ser-
vice. Even another APPLE. Full kit includ-
ing software, communication card and
cables cost's just £195 (excluding acou-
stic coupler, VAT and delivery).
For further details of this new dimension
to Apple micros and of our other 500

APPLE products send to

ANDERLEE COMPUTER SERVICES,
17 Adelphi Crescent,

Hayes Park,
Hayes, Middx.

or telephone 01-841 1507
(24 hour answer service)

 Circle No. 252
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Estate Agents' Systems

Machine Type Supplier Name Price Notes
Apple II Microsense £500 Estate agents' system
Apple II/ITT 2020 Cyderpress £650 Estate agents' system
Apple II/ITT 2020 Systematics International £850 Estate agents' system
Commodore 3032 Stage One Computers £250 Estate agents' package
Compucorp Verwood systems £700 Estate sales
Compucorp Verwood systems £1,200 Estate managment
CP/M Selven Ltd £325 Estate agents' package

Financial Systems
Machine Type Supplier Name Price Notes
Apple II Microdigital £200 Sales analysis
Apple II Microdigital £130 Credit control
Apple II Microsense £194 Cashier retail/whole
Apple II PK Microsystems P.O.A. Solicitors' accounts
Apple II Dataforce £80 Cashflow projection
Apple II Informex £98 VAT system
Apple II/ITT 2020 Microsense £125 VisiCalc
Apple II/ITT 2020 Systematics International £295 Financial planning
Apple II/ITT 2020 Systematics International £1,000 Financial controller
Apple II/ITT 2020 Microsense £75 Modelling Desktop plan
Commodore 3000 Stage One Computers £250 Financial accounts

package
Commodore 3000/8 ACT Microsoft £125 Financial modelling
Commodore 3032 Stage One Computers £100 Quotation processing
Commodore 3032 CPS £575 Inventory -costing/

jewellers
Commodore 3032 L & J Computers £90 Cash book
Commodore 3032 ACT (Petsoft) £150 Financial planning
Commodore 3032 Stage One Computers £100 Bank a/c reconcile
Commodore 3032 Logma Systems £600 Sales/analysis
CP/M Micromedia £1,000 Invoice disc factoring
CP/M Graffcom Systems £400 Hire-purchase system
CP/M Map Computers £550 Financing system
CP/M Microtek £500 Accounting
CP/M Microtek £750 Budget control
CP/M Median-Tec £500 Financial analysis
CP/M Graffcom Systems £450 Purchasing system
CP/M Vector Taylor Microsystems £390 Cashflow forcasting
Durango F-85 Kesho Systems £1,000 Time recording/ledger
Tandy TRS-80 Chess Consultancies £800 Sales statistics
Tandy TRS-80 A] Harding (Molimerx) £125 Financial balancing
Z-80/8080 Intereurope £500 Financial modelling
Z-80/8080 Graham Dorian £325 Sales analysis retail

General Ledger
Machine Type Supplier Name Price Capacity
Apple II Computech Systems £295 500 a/c 1,700 trans
Apple II Dataforce (U.K.) Ltd £225 200 a/c 1k trans
Apple II/ITT 2020 Guestel Ltd £300 200 a/c
Commodore 3032 Bristol Software Factory £300 1k a/c 6k trans
Commodore 3032 Analog Electronics £450
Commodore 8000 Commodore BM (U.K.) Ltd £300 600 a/c 3k trans
CP/M PR Daly & Co Ltd £500
CP/M Haywood Associates Ltd £500
CP/M Median-Tec Ltd £500 500 a/c 5k trans
CP/M Ludhouse Ltd £500 200 a/c 5k trans
CP/M Computastore Ltd £500 999 a/c 99 centres

nine computers
CP/M Great Northern CS £345 250 a/c
CP/M Selven Ltd £400 1k a/c 3k trans
CP/M Map Computer Systems £300 250 a/c 3,500 trans
CP/M Benchmark CS Ltd £250 150 a/c 500 trans
Tandy Model 2 Chess Consultancies Ltd £400 1k a/c
Tandy TRS-80 Tridata Micros Ltd £225 500 a/c 1,800 trans
Z-80 Liveport Ltd P.O.A.
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Hotel and Travel Packages
Machine Type Supplier Name Price Notes
Apple II Dataforce £525 Hotel management
Apple II Informex £298 Travel agents' system
Apple II Informex £298 Hotel administration

system
Apple II/ITT 2020 Guestel Ltd £500 Hotel billing
Apple II Diskwise Ltd £695 Hotel reservation and

guest billing
Commodore 3000 Landsler Software £350 Hotel guest billing

Incomplete Records

Machine Type Supplier Name Price Capacity
Apple II/ITT 2020 Padmede Computer Services £450 900 a/c 2k trans/disc
Commodore 3000/8 CSM Ltd £1,200 250 a/c 3-5k trans
Commodore 3032 Stage One Computers £750 500 centres 2,300 a/c
Commodore 3032 Micro Computation £555 120 a/c 5k trans
CP/M Ludhouse Ltd £1,000 variable
CP/M Salmon Microcomputing £950 5k entries
CP/M Map Computer Systems £550
Durango F-85 Kesho Systems £1,000
Exidy Sorcerer Basic Computing £350
Tandy Model 1 AI Harding (Molimerx) £150 1,200

Job Costing/Billing

Machine Type Supplier Name Price Capacity
Apple II Informex London £498
Apple II Deltic Computing Ltd £250
Apple II/ITT 2020 Padmede Computer Services £300 999 clients 99 rates
Apple II/ITT 2020 TABS Ltd £99 100 jobs 3k trans
Commodore 3032 CSM Ltd £600 Ik jobs 100 people
Commodore 3032 Stage One Computers £100 300 appointments
CP/M Map Computer Systems Ltd £550 400-96k jobs
CP/M Graffcom Systems Ltd £400 varies
CP/M Ludhouse Ltd £1,000 lk jobs 35 codes
CP/M Microtek Computer Services £1,000
CP/M Great Northern CS Ltd £455 300 clients
CP/M Salmon Microcomputing £300 225 codes
CP/M Cromemco Sheffield Micro Information £1,500 20 operations
CP/M North Star Intelligent Artefacts £275

Mailing Systems
Machine Type Supplier Name Price Capacity
Apple II Keen Computers Ltd £300 500 addresses
Apple II SBD Consultants Ltd £55
Apple II Microsense Computers Ltd £70
Apple II Informex London Ltd £198
Apple II/ITT 2020 Systematics International Ltd £300 500 addresses
Apple II/ITT 2020 The Software House £57 750 names and

addresses
Apple II/ITT 2020 Personal Computers Ltd £50 400 entries
Commodore 3000/8 Amplicon MS Ltd £145 1,500-4,000 records
Commodore 3032 MMS Computer Systems £250 3,000 records
Commodore 3032 Stage One Computers £100 325 records
Commodore 3032/8 Compsoft Ltd £190 13k
CP/M Compsoft Ltd £400 27k
CP/M Structured Systems Group £50 varies
CP/M Graffcom System Ltd £250 800-5k records
CP/M Median-Tec Ltd £500
CP/M Horizon Microtek Computer Services £250 varies
CP/M North Star Micromedia Systems £195
CP/M Vector Taylor Microsystems £375
Tandy TRS-80 AI Harding (Molimerx) £55 600-3,750 records
Tandy TRS-80 Comput-A-Crop £78 varies
Z-80/8080 Intereurope SD Ltd £200 30k entries
Z-80/8080 Micro Focus £90 varies

Programmers and Analyst
programmers required.
Knowledge of BASIC essential,

CPM desirable.
Work in London - good salary.

Contact Geoff Planer:

BETTS
L Gll
WINDMILL RD, SUNBURY, MIDDX.

Tel: (09327) 86262.

 Circle No. 253
MICRO ADS

are accepted from private readers only, pre -paid and in
writing, 20p per word, minimum charge f2.

Please make cheques payable to Practical Computing
and send to Room L311, Quadrant House, The Quadrant.
Sutton. Surrey SM2 54S.

APPLE ROM PLUS Card + Keyboard Filter,
documentation, hardly used, £100. Marlow
73074.

ATOM MONITOR 1/2K MACHINE CODE. Ten
commands including memory: examine/
modify, dump, fill, search, copy etc. Cassette
£4.75. SAE for details. N. P. Capper, Bryn
Awelon, High Street, Pentre Broughton, Wrex-
ham, Clwyd.

NORTH STAR S/Density Disk Controller,
DOS/Basic £55; 32K RAM Board £235.
CROMEMCO 16K 2708 PROM Board £50.
GODBOUT Z80 4MHz CPU Board £95; 8K
RAM Board(s) £85. MORROWS 8in S/Density
Disk Controller/CP/M £120, 16K RAM Board
(kit) £117; D/Density Disk Controller £126.
SHUGART SA400 5in Drive(s) £95. TANDON
5in Quad Density Drive £136. Tel: Crawley
515201.

ASTEROIDS FOR SUPERBOARD. 4K. M/C.
Available for standard 24x24 and enhanced
32x32 screen (state which). £2.50 on cassette.
T. Groves, 23 Broadhurst Gdns, Burnham -on -
Sea, Somerset, TA8 1LP. Tel: 0278 785845.

32K SORLERER, 630K twin disks, SIDO
expansion, monitor, fans fitted. Many operat-
ing systems and software CP/M, M/DOS,
word processor on disk and Rompac 5 basics
included, E Basic, M Basic, Rompac Basic,
Compiled Basics. Many games and spare
disks. All manuals, cost over £4,400. Offers at
£2,500. Tel: 0222-568286 anytime.

FULLY MAINTAINED, IBM CARD PUNCHES
- two 026, 056 Verifier. Offers. Chichester
788734 evenings.

TUSCAN S100, complete full board, 8K Basic,
2K Monitor, 8K RAM, S100 stereo sound
board, hardware, software manuals. Cost over
£500, except £400 ono. Tel: 01-902 4738.

COMMODORE printers for sale, as new, 4022
£300. 3022 £250. Telephone 01-622 1279.

WANTED, Rockwell AIM 65 computer, used,
working or not but complete. B. Childs, Maide-
nhead (0628) 39181.

OHIO NORTHWEST - Start computing with
an inexpensive SUPERBOARD III and expand
later. Technical advice given 6.00pm to
9.00pm Wednesday/Friday. Call in or SAE for
details. Compass, 6 Market Street, Standish,
Lancs.
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ZX80 FOR SALE, both ROMS, 16K RAM,
sound unit, PSU, much software. ZX80 equip-
ment £135, software £20. Both £145. Ring
0782 817595 for details.

ZX80 (16K) G.C.E. "0" LEVEL MATHS on
cassette. "MATHS 1" teaches differentiation,
integration, mutibase arithmetic, matrices plus
inverses; and generates questions. "MATHS
2" ranges over whole syllabus with 30 multiple
choice questions, 90% of which are generated.
"MATHS 3" is in same format as "MATHS 2".
Explanations of answers are given in all pro-
grams.
Order No. ACOM 3. Price (entire package)
£4.50. Cheque with order to: Rose Cassettes,
148 Widney Lane, Solihull, West Midlands B91
3LH.

ITT 2020 48K + 2 disk drives - £700 plus
progs. Bourne End 28828 (daytime).

NASCOM 2, 16K RAM B. Veroframe, Easi-
comp sound generator, graphics ROM, £420.
Phone 0493 76329 after 6, (Norfolk).

SUPERBOARD II, 8K, cased, PSU and cas-
sette recorder. Plus Superprint 800 MST, all
manuals, £450 the lot. Sheffield (0742)
614003.

DISK DRIVE, ITT 2020 with controller. S/h
£250. One new £250. Southend (0702)
230324.

32K PET with Basic 4.0 ROMS. cassette,
tapes, toolkit, £530. Tel: 01-449 7812.

RUBIK'S CUBE SOLVER written by TV expert
and British champion. Prints out solution and
explanation from any random position, Apple
disk £10, cassette £10, basic listing £3. N. J.
Hammond, 195 Attenborough Lane, Beeston,
Nottm.

16K ZX80, PSU, MANUAL, leads. £100. South
Shields, 563903 evenings.

ZX18. IK. MOONLANDER. Sensational value
for this fast moving graphics game. £2 for
listing. Lawtronics, 9 Greenwood Avenue,
Bakersfields, Nottingham.

ZX81 BOOK OF TWENTY PROGRAMS, for
an amazing £3.95!!! including postage & pack-
ing, from, G. Usherwood, 53 Marlborough Rd,
Stockton, Cleveland, TS18 4DB.

ATTENTION!! C60 Cassettes, ideal for Com-
puter use, only £1.90 for six, G. Usherwood, 53
Marlborough Rd, Stockton, Cleveland, TS18
4DB.

32K PET (upgraded from 8K) for sale £400.
Ring office hours: 01-499 0963.

ACORN ATOM games/maths software, SAE
for details. J. Purves, 12 Stobhill Road, Gore -
bridge, Midlothian EH23 4PL.

TEACHERS - for list of tried and tested PET
educational programs send SAE to Des, 36,
Westmoreland Street, Darlington, Co. Durham
DL3 ONX.

TRS80 4K LEVEL 1 PROGRAMS: Hangman,
Sub Hunt, Attack, Cat & Mouse. SAE list. Any 3
£3 inc. P. V. Bamfield 5/24 Windlesham Gar-
dens, Brighton, Sussex BN1 3AJ.

TRS-80 S-100 interface HUH MINI -8100 with
four S-100 sockets. New, unused, guaranteed.
£50 snip. Telephone: 01-589 5111 Ext 1709.

Order Entry/Invoicing

Machine Type Supplier Name Price Notes
Apple II Informex £198 Invoicing system
Commodore 3032 MMS Computers £250 Order control
CP/M PR Daly & Co £200 Invoicing
CP/M Graffcom Systems £350 Order entry/invoicing
CP/M Median-Tec Invoicing
Tandy TRS-80 Tridata Micros £75 Invoicing
Z-80/MCZ Software Architects £600 Order entry/invoicing

Payroll

Machine Type Supplier Name Price Capacity
Apple II Dataforce (U.K.) Ltd £375
Apple II/ITT 2020 TW Computers Ltd £145
Apple II/ITT 2020 Informex London Ltd £298
Apple II/ITT 2020 Algobel Computers £295 500 employees
Apple II/ITT 2020 Vlasak Electronics Ltd £375 200 employees
Apple II/ITT 2020 Computech Systems £379 300 employees
Apple II/ITT 2020 Tabs Ltd £99 50 weekly 100 monthly
Commodore 3000/8 Commodore BM (U.K.) Ltd £150 200-600 employees
Commodore 3000/8 Landsler Software £150 200-500 employees
Commodore 3032 Analog Electronics £90
Commodore 3032 L & J Computers £220
Commodore 3032 Intex Datalog Ltd £195 200 employees
Commodore 3032 Computastore Ltd £75 483 employees
Commodore 3032 ACT (Petsoft) Ltd £195 600 employees
CP/M Haywood Associates Ltd £350
CP/M Median-Tec £500 lk employees
CP/M Salmon Microcomputing £300 500 employees
CP/M Map Computer Systems £350 300-96k employees
CP/M Daman Computer Services £900 lk employees/Mbyte
CP/M Selven Ltd £500 500 employees
CP/M PR Daly & Co Ltd £350
CP/M Graffcom Systems Ltd £500 500 employees
CP/M PCL Software Ltd £495 1,200 employees
CP/M Ludhouse Ltd £450 300 employees
CP/M Comput-A-Crop £495 175 employees
CP/M Horizon Microtek Computer Services Lease varies
CP/M North Star Micromedia Systems £495 350 employees
CP/M North Star Benchmarks CS Ltd £350 300 employees
CP/M North Star Intelligent Artefacts £52 100 employees
CP/M Vector Taylor Micro Systems £490
Durango F-85 Kesho Systems £500
Sharp MZ-80K Tridata Micros Ltd £250 400 employees
Tandy TRS-80 Al Harding (Molimerx) £120
Tandy TRS-80 Chess Consultancies £400 400 employees
Tandy TRS-80 Tridata Micros Ltd £218 400 employees
Tandy TRS-80 3 -line Computing £140
Tecs Jar Software Systems £250 300 employees
Z-80/8080 Liveport Ltd £250 500 employees

Personnel and Administration
Machine Type Supplier Name Price Application
Apple II Informex Logic £198 Personnel records
Apple II Informex Logic £298 Staff selection tests
Apple II/ITT 2020 Informex Logic £298 Employment agency

system
Apple II/ITT 2020 Informex Logic £198 Medical records
Apple Him 2020 Informex Logic £198 Hospital administration
Commodore 3000 Intex Datalog Ltd £100 Hospital administration
CP/M Median-Tec Ltd £1,500 Employment agency

system
CP/M North Star Micromedia £595 Personnel records
CP/M Vector Taylor Microsystems £390 Piece work
Z-80/8080 Intereurope £500 Personnel records
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Property Management

Machine Type
Apple II/ITT 2020
Apple II/ITT 2020
Apple II/ITT 2020
Appel II/ITT 2020
Commodore 3032/8
CP/M
CP/M
CP/M
Z-80/8080

Supplier Name
Cyderpress Ltd
Informex London Ltd
Cyderpress Ltd
Algobel Computers Ltd
Compsoft Ltd
Compsoft Ltd
Algobel Computers Ltd
Salmon Microcomputing
Graham Dorian Software

Price
£650
£298
£650
£650
£190
£400
£650
£900
£325

Capacity

300 entries
500 properties
400 properties
13k
27k
2k trans

varies

Purchase Ledger
Machine Type Supplier Name Price Capacity
Apple II Dataforce (U.K.) Ltd £315 200 a/c 1 k trans
Apple II Logic Box Ltd £490 400 a/c 1 k trans
Apple II Deltic Computing Ltd £250 1k trans
Apple II Computech Systems £295 500 a/c 1,600 trans
Apple II/ITT 2020 Padmede Computer Services £300 900 a/c 4,500 trans/

disc

Apple II/ITT 2020 Guestel Ltd £300 200 a/c
Commodore 3000/8 CSM Ltd £550 1-2k a/c 6-10k trans
Commodore 3000/8 Anagram Systems £399 .2-2k a/c .8-16k trans
Commodore 3032 ACT (Petsoft) Ltd £120 200 a/c 700 trans
Commodore 3032 Compfer Ltd £300 1 k trans 7k entries
Commodore 8000 Commodore BM Ltd £300 600 a/c 4,500 trans
CP/M Median-Tec Ltd £500 500 a/c 5k trans
CP/M Ludhouse Ltd £500 500 a/c 5k trans
CP/M Great Northern CS Ltd £315 500 a/c
CP/M Structured Systems Ltd £460 varies
CP/M Selven Ltd £600 1k a/c 2k trans
CP/M Salmon Microcomputing £350 lk a/c 24k trans
CP/M Map Computer Systems Ltd £300 400-96,000 a/c
CP/M PR Daly & Co Ltd £350
CP/M Computastore Ltd £400 500 a/c 3,100 trans
CP/M Haywood Associates £350
CP/M North Star Benchmark CS Ltd £250 100 a/c 300 trans
Durango F-85 Kesho Systems £500
Exidy Sorcerer Basic Computing £125
Tandy Models 1&2 Chess Consultancies Ltd £250 300-500 a/c
Tandy TRS-80 Tridata Micros Ltd £225 125 a/c 1k trans

Sales Ledger

Machine Type Supplier Name Price Capacity
Apple II Computech Systems £295 500 a/c 1,600 trans
Apple II Dataforce (U.K.) Ltd £315 200 a/c 1k trans
Apple II Logic Box Ltd £490 300 a/c 1,300 trans
Apple II Deltic Computing Ltd £250 lk a/c
Apple II/ITT 2020 Padmede Computer Services £300 900 a/c 4,500 trans/

disc
Apple II/ITT 2020 Guestel Ltd £300 200 a/c
Commodore 3000/8 Anagram Systems £299 .25-2k a/c .5-10k trans
Commodore 3000/8 CSM Ltd £550 and 1-2k a/c 6-10k trans

£650
Commodore 3032 ACT (Petsoft) Ltd £120 200 a/c 700 trans
Commodore 8000 Commodore BM (U.K.) Ltd £300 600 a/c 4,500 trans
CP/M PCL Software Ltd £475 950 a/c
CP/M Great Northern CS Ltd £415 500 a/c
CP/M Haywood Associates Ltd £350
CP/M Median-Tec Ltd £500 500 a/c 5,000 trans
CP/M Ludhouse Ltd £500 2,000 a/c 8,000 trans
CP/M Graffcom Systems Ltd £450 540-7,000
CP/M Computerstore Ltd £400 500 a/c 3,500 trans
CP/M Map Computer Systems Ltd £300 400-96,000 a/c
CP/M Daman Computer Services £900 1.5k a/c 500 trans
CP/M PR Daly and Co Ltd £350
CP/M North Star Benchmark CS Ltd £250 200 a/c 500 trans
Durango F-85 Kesho Systems £500
Exidy Sorcerer Basic Computing £125

UK101 SOFTWARE. ROAD RACER:
acceleration; running score, speed, laps; high
score; bonuses; bollards. Eleven play modes,
including 1K m/c for speedy play. Sound
option! 8K. £4.
BLACK BOX: deduce the atom positions.
Seven levels of play. Very popular. 8K. Only
£3.
SAVE 28%: £5 both. Ian Tresman. 18 Fir Tree
Ct, Elstree, Herts.

ZX81 16K Software on cassette. Las Vegas, 4
Games, including roulette and fruit machine
(with special features) £3.95. Further details
and details of other games on request. S. W.
Hessel, 15 Lytham Court, Cardwell Cres., Sun-
ninghill, Berkshire.

8K PET; Lg keyboard external cassette, teach-
ing manuals, plus tapes, very good condition,
£380. Ring 01-607 3234 (eve).

WANTED HOME COMPUTER any condition
working or not. Limited funds. Bristol 665332.

32K PET - New Roms, large keyboard, tool -
kit. Many utility and games tapes. Excellent
condition. £500 ono. Tel: Stourport (029-93)
78460.

NUCLEAR MELTDOWN SYNDROME PRO-
GRAMME for 8K PET - kit includes cassette,
flowcharts, full listing and specification. £5.00
cheque payable to P. J. Lynch 48 Coleridge
Crescent, Worthing, Sussex.

TEXAS UNIVERSITY MODULE TSS990/189,
power supply, manuals, ideal for learning, 16
BIT uprocessors, machine code, assembly
language, New £250, Sale £130 - Alsager
77388

WANTED: ZX ANYTHING, will pay reasonable
price, send details for speedy reply. A. Quinn,
Heckenrosenweg 6, 3170 Gifhorn, W. Ger-
many.

ZX80 16K RAM and power supply. Good con-
dition, £100. Redditch 41647.

MZ-80K TOOLKIT for SP -5025 tape BASIC -
only 2.3K of memory used, but offers: auto line
numbering; renumbering; line deletion; pro-
gram appending; hexadecimal conversion;
trace and single step; string or variable search;
memory dump and program recovery after
deletion. £20 for tape and instructions (please
specify memory size) to R. Boyle, 132, Brough-
ton Ave, Aylesbury, Bucks.

IBM GOLFBALL TYPEWRITER converted for
use as computer printer. Complete with ACU-
LAB and PET interfaces. Allows use of any
golfball. With keyboard use as ordinary type-
writer. £325 and £100 interfaces. Phone Wel-
wyn Garden City (07073) 31983 day.

ZX81 GAMES. Six super games on cassette,
£3 (plus additional free game and other info) or
SAE list/details. Bobker, 29 Chadderton Drive,
Unsworth, Bury, Lancs.

400K COMPU THINK disk drive and 32K PET
£700 ono. Also Tandy software and booklets.
Meopham (0474) 812691.

6800 SYSTEM. 32KB memory, twin floppies,
9600bps VDU, Data Dynamics 390 printer,
keyboard, reader, punch, BASIC compiler,
assembler, editor, games, handbooks. £695.
Bedford (0234) 712038.

PET 4032 with printer and disk unit. Only 1
month old. £1,695. Tel: Whitworth 2592.
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TRS-80 48K, EXP. INT., 2 40 track disk drives,
Percom Data seperator, TX80 printer, all
cables, Newdos-80, many games, £1,150 or
will split. Hoddesdon (Herts) 61746.

EPSON MX80, FT, MX100, Anadex printers,
ADM3A, ADM3A +, Televideo 912C, 920C,
950 VDU's, PET, Apple, Tand and Superbrain.
Sale and maintenance service at lowest prices.
Telephone A W Computer Engineering Co., on
01-751 2196.

ZX81 GAMES. Four super games on cassette,
£3 (plus additional free game and other info). or
SAE list/details. Bobker, 29 Chadderton Drive,
Unsworth, Bury, Lancs.

2716's (5v Motorola) £4.40. 4 off £17.20.
2732's to order. 1N4148 50 £1.25. 100 £2.
BC107/8/9 plastic 8.5p. VAT is included. P&P
40p under £10 (cash with order). Mail order
only at present. Wessex Components, 17 Crip-
stead Lane, Winchester.

ZX80 (16K ONLY) SOFTWARE. Hands off
moving graphic games: Tank Shoot - realistic
shell trajectories plotted across screen. Hit the
tank and it explodes. Ten Pin Bowling - slow
motion ball, steered by you. Realistic ball spin,
pin scatter, lane reset, computer scores game
including spares and strikes. Each game £2.99
for cassette and instructions to: Second Foun-
dation, 22 Bramber, Belgrave, Tamworth,
Staffs B77 2LL.

DISK NASCOM. 64K/4MHz - with twin drive
CP/M Gemini disks and software and Anadex
DP8000 printer. 2 parallel/2 serial ports,
expanded keyboard, graphics and monitor,
cassette interface, to 2400 Baud. All as new.
Offers. Stroud, Castleton (N. Yorks) 281.

PET GAMES, well tried by critical aquain-
tances. Cheap. SAE. Earl Dandy, 29 Marina
Ave., Redcar, Cleveland.

ZX81 STAR WARS, 16K, full realtime moving
graphics, on screen scoring, fire the photon
gun and explode the empire ship, written in
Basic. £3 for cassette and instructions. K. J.
Gouldstone, 79 Bridge Road, Chessington,
Surrey.

DRIVE THE EPSON MX80 printer direct from
your Nascom 2 PIO. No interface hardware
needed, extensions to NASPEN include sub-
scripts, underlining and page numbering. 1200
Baud tape and manual £8, or SAE for informa-
tion. Colin Pennycuick, 6 Kensington Place,
Bristol BS8 3AH.

APPLE GAMES, ten, including Missile Attack
disk, £20. 3802 Screen Sketch tape, £5. Hop-
kins, 117 St John's Road, Exmouth, Devon.

INVISIBLE MAZE-anew game for ZX81 with
16K RAM, infinitely variable complexity levels,
send £2 plus blank tape. Chris Bee, 4 Rufford,
Tamworth, Staffs.

OLD ROM PET programs: Breakthro, Life, £2
each. Doyle, 38 Hawthorne Avenue, Long
Eaton, Notts.

PET 2001-8K, integral cassette, sound, Epson
TX -80 printer with interface and cable, paper,
programs, whole system £600. Nottingham
284883.

S-100 - Vector Graphic mainframe £300.
Shugart 8" drive, cased/PSU £275. North Star
16K D/ram board £108. Morrows 16K S/ram
board £108. Cromemco Z80 2/4MHz CPU
board (kit) £90. Phone: Crawley 515201.
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Tandy TRS-80 Tridata Micros Ltd £225 175 a/c 1,350 trans
Tandy Models 1(52 Chess Consultancies Ltd £250 300 a/c
Tecs Jar Software Systems £550 500 a/c

Stock Systems

Machine Type Supplier Name Price Capacity
Apple II Logic Box Ltd £490 1,200 items
Apple II Vlasak Electronics Ltd £150 7,000 items
Apple II Dataforce (U.K.) Ltd £200 850 items
Apple II U -Microcomputers Ltd £199
Apple II Microsense Computers Ltd £100
Apple II Informex London Ltd £198
Apple II/ITT 2020 Microdigital Ltd £225 625 items
Apple II/ITT 2020 Vlasak Electronics Ltd £285 500 items
Apple II/ITT 2020 Systematics International Ltd £500 200-2,500 items
Apple ivrrr 2020 Guestel Ltd £300
Apple II/ITT 2020 Padmede Computer Services £300 2,000 postings
Apple II/ITT 2020 The Software House £80 800 items
Commodore 3000 Intex Datalog Ltd £195 2.4-3.7k items
Commodore 3000/8 Rockliff Brothers Ltd £275 3.4-10k records
Commodore 3032 Logma Systems Design £600 1-6 shops
Commodore 3032 ACT (Petsoft) Ltd £75 2,400 items 1,000 a/c
Commodore 3032 ACT (Petsoft) Ltd £75 1,200-5,900 items
Commodore 3032 Anagram System £320 500-600 items 255 a/c
Commodore 3032 L & J Computers £60 500 items
Commodore 3032 Bristol Software Factory £300 2,300 items
Commodore 3032 Stage One Computers £100 and 600-650 items

£250
Commodore 3032 SMG Microcomputers £395- 2,450-7,000 items

£495
Commodore 3032 Compfer Ltd £350 200 lines 20 bars
Commodore 3032/8 Compsoft Ltd £190 13k
CP/M Compsoft Ltd £400 27k
CP/M Microtek Computer Services £750
CP/M PR Daly & Co Ltd £350
CP/M Great Northern CS Ltd £375 1,500
CP/M Haywood Associates Ltd £350
CP/M Median-Tec Ltd £500- 1,000 items

£800
CP/M Graffcom Systems Ltd £350 350 records/disc
CP/M Salmon Microcomputing £400 5,000 items
CP/M Map Computer Systems Ltd £250
CP/M Ludhouse Ltd £1,000 12,000 parts
CP/M Cromemco Micromedia Systems £1,000
CP/M Horizon Microtek Computer Services £500- varies

£1,000
CP/N North Star Benchmark CS Ltd £450 30 items 275 trans
CP/M Vector Taylor Micro Systems £995 4,000 items/Mbyte
Exidy Sorcerer Basic Computing £125
Tandy TRS-80 Chess Consultancies £995
Tandy TRS-80 AJ Harding (Molimerx) £150 1,000 items
Tandy TRS-80 Cleartone ADP £325 4,000 items
Tandy TRS-80 Chess Consultancies £750 500 items six sites
Tandy TRS-80 Micro Gems £150 1,000 items
Tandy TRS-80 Tridata Micros Ltd £200- 630 items/disc

£375
Tandy TRS-80 Microsense Software £150 1,000-2,000 items
Tecs Jar Software Services £800 10,000 items 5,000

orders
Tecs Jar Software Services £850 1,000 items 300 a/c
Z-80/8080 Graham Dorian Software £325 varies
Z-80/8080 Rogis Systems Ltd £500 900-3,500 items
Z-80/8080 Software Architects Ltd £600 varies

Word Processing

Machine Type Supplier Name Price Capacity
Apple II Dataforce (U.K.) Ltd £190
Apple II SBD Consultants Ltd £60
Apple II/ITT 2020 Systematics International Ltd £75
Apple II/ITT 2020 Algobel Computers Ltd £75 800 lines
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Apple II/ITT 2020 Personal Computers Ltd £225- 200k characters
£300

Commodore 3000 Stage One Computers Ltd £125
Commodore 3032 Dataview Ltd £159
Commodore 3032 ACT (Petsoft) Ltd £325 12Kbytes
CP/M Median-Tec £300
CP/M Microtek Computer Services £350
CP/M North Star Micromedia Systems £495
CP/M Vector Taylor Micro Systems £375
Ohio Scientific Microcomputer BM £116
Tandy TRS-80 Microcomputer Applications £50-£190
Z-80/8080 Intereurope SD Ltd £500 varies
Z-80/8080 Structured Systems Group £120 varies

Miscellaneous

Machine Type Supplier Name Price Application
Apple II Vlasak Electronics £130 Petrol pump losses
Apple II Humac Ltd £1,000 Auctioneers' package
Apple II Humac Ltd £600 Invoicing sales - timber
Apple II Humac Ltd P.O.A. Microfiche records
Apple II/ITT 2020 Informex Logic £198 Insurance records
Apple II/ITT 2020 Informex Logic £198 Time records/solicitors
Apple II/ITT 2020 Diskwise £198 TV rental management

system
Apple Him 2020 C yderpress £650 Auction system
Apple II/ITT 2020 Personal Computers £195 Operational research
Apple II/ITT 2020 Personal Computers £100 Time/series analysis
Apple II/17T 2020 Padmede Computers £500 Insurance brokers'

system
Commodore 3000 Anagram Systems £850 Media control system
Commodore 3000 Anagram Systems £800 Slot machine monitor
Commodore 3000 The Alphabet Company £250 Newsagent suite
Commodore 3032 Microland £175 Printers' quotation

system
Commodore 3032 Stage One Computers £100 Insurance brokers'

system
Commodore 3032 Stage One Computers £200 Printers' job control
Commodore 3032 Commodore BM (U.K.) £50 Appointments planner
Commodore 3032 CSM Ltd £500 Window replacement
Commodore 3032 SA Systems £550 Farming -office systems
Commodore 3032 L & J Computers £420 Machine hire
CP/M Microtek £500 Garage system
CP/M PR Daly & Co £450 Time recording
CP/M Research Resources £240 Statistical analysis
CP/M Salmon Microcomputers £150 Appointments planner
CP/M Map Computer Systems £450 Time recording
CP/M Map Computer Systems £750 Calor system
CP/M Map Computer Systems £425 Newsboy/newsagents'

system
CP/M Haywood £500 Time recording
CP/M Comput-A-crop £1,000 Farm management
CP/M Microtek £1,000 Plant hire
CP/M North Star Micromedia £195 Vehicle maintenance
CP/M Vector Taylor Microsystems £495 Bill of materials
Tandy TRS-80 Chess Consultancies £995 Haulage administration
Tandy TRS-80 Cleartone ADP £300 WIP and invoicing

system
Tandy TR S-80 Cleartone ADP £500 Patient and drugs

records
Z-80/8080 Intereurope £500 Conference organiser

Alphabetical list of suppliers

Supplier Address

3 -Line Computing
0482-445496
ACT Microsoft Ltd
021-455-8585

36 Clough Road
Hull HU5 1QL
Radclyffe House
66-68 Hagley Road Edgbaston
Birmingham B16 8PF

Sales
contact
Tim Hill

M Wauchope

VIDEO GENIE with sound, latest model,
almost new, boxed, with extra recorder, much
software inc Star Trek and Asteroids, Genie
and TRS80 manuals, £295 ono. Farnborough
(Kent) 0689 50885.

IBM SELECTRIC 735 typewriter terminal, ex -
computer, complete with magnets, non-stan-
dard keyboard easily converted, £150. Tel:
Ipswich (Suffolk) 73468.

LOW COST PRINTERS/TERMINALS -
various used printers/terminals etc, serial/
parallel, Centronics, Teletypes w/punch
(DD390), 11 to 165 CPS, letter quality printing
plus keyboard, very low prices, must be
cleared for cash. Phone Mike on 0908 565981
(days) or preferably 319262 (evenings).

APPLE SYSTEM for sale complete 2 discs
printer, may split, few months old, still under
guarantee. Phone for details: evenings/week-
ends 01-450 5049.

HIGH QUALITY Computer Grade Tape
Cassettes (C60), certified error free, £1,25 inc.
p&p each in library box, 4 or more £1 each inc.
p&p. S. L. J. Gilinsky, 15 Thornhill Park,
Sunderland, SR2 7LA.

ITT 2020...48K colour. Disk drive D/S 232K
and Software for sale. Computer, £500. Disk,
£375. 01-249 9895.

BREAKING UK101. All components except
PSU, £100. Phone: (0332) 841235.

PET -8K. New ROM. Green screen. Soundbox.
Nearly 50 games. Most Arcade games.
Invaders, Jailbreak, Cosmiads, Microchess.
£395 o.n.o. Tel: 01-845 6372.

48K APPLE II DoS 3.2 Single disc drive televi-
sion monitor. Teletype printer, little used. High-
est offer secures. Wimborne 886381.

NASCOM-2 Software. Fantasy games, Exten-
sion Basic, Toolkit etc. SAE for catalogue to:
Level 9 Computing, 229 Hughenden Road,
High Wycombe, Bucks.

PET 32K Model 2001, small keyboard, integral
cassette, manual plus some games. Offers.
Telephone: 01-866 2532.

ITT 2020 with Apple disc, DOS 3.3, DOS Tool
Kit and games paddles. New last December.
Mint condition. Original documentation and
packing. 10 extra discs. Cost over £1250 sell
for £795. Tel: (0432) 58127 evenings or week-
ends.

ZX80, 16K RAM, 8K ROM, (with NON
FLICKER SLOW MODE), keyboard bleeper,
PSU, Programs etc. £100. Tel: (0224) 322936.

PET 32K - All Dungeons and Dragons fans!
32K and 8K program together include main
tables, also random character generation.
Ring 01-940 2254 after 6pm or write to 51
Ashburnham Road, Ham, Richmond, Surrey.

SHARP MZ-80K for sale. Plus Toolkit,
Assembler and many games. Tel: 0273-
606876.

SHARP M280K New Basic/Machine Code
'Word Processor' program for cassette opera-
tion on 48K machines. Simple to use. Tidy
screen format. Many features including Insert,
Delete, Find, Move Paragraph, Save, Load,
append etc. £12.00. Telephone: 0268-26703
for details.

ATARI VCS: 11 Cartridges inc. Space
Invaders and Maze Craze. £220 o.n.o. worth
£315. Tel: 021-355 5544 evenings.
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EAST ANGLIA. Programmer required for
system house with specialised application.
Must be experienced in Pascal. Apple
experience helpful. Suitable for someone wish-
ing to be involved in the total aspect of the
business, writing programs, selling systems,
support, etc. Salary negotiable from £5,000-
£7,500 plus company car. Assistance with
accommodation possible. Box No. 606.

SUPERBRAIN DD 350K, Weyfringe enhanced
printer, including Wordstar/Mailmerge, M -
Basic, C -Basic, CP/M 2.2, 4 months old, as
new £2,600, save £1,000. Slough 41536 even-
ing, 27296 day.

TRS80 LEVEL II + expansion interface + disc
drive ± Teletype 33, £750 ono. 01-749 2489.

1K ZX81-MOONLANDER (Realistic Graphics)
+ Dodgems ± Mastermind, listing and instruc-
tions, all 3 - £1. G. P. Smith, Brynllwyd,
Capelseion, Aberystwyth.

ZX80 CONVERSION to white on black.
Cheque/PO for £2.14 for modification details
payable to J. T. Neyland, 1 Bishwell Park,
Gowerton, Swansea, W Glamorgan SA4 3AU.

ONE PET 8K 2001 Series upgraded to 32K and
fitted with Computhink control board, cables,
etc for 800K drive, disc drive not included,
available now £790. One Pet 8K as above but
complete with 800K Computhink double disc
drive, available November £1,580. All units
maintained in Petalect service agreement. If
both units taken together in November £2,290.
Creative Engineering, Berkhamsted 71066.

ACORN ATOM SYNTHESIZER 7K, superb
musical instrument, seven octaves, random
music, user defined notes, sequences, plus full
edit, load, save, and tempo change facilities,
incredible entertainment for £8. D. W. Moran,
99-101 St Leonards Road, Windsor, Berks.

ZX81 GAMES. Six Super Games on Cassette,
£3.00 (Plus additional free game and other
info). or SAE List/Details. Bobker, 29 Chadder-
ton Drive, Unsworth, Bury, Lancs.

GAMBYTES 1, 2, 3: Basic Programming
Games. In Basic. 1-50p, 3-£1. Peace, 25
Birches Lane, South Wingfield, Derbyshire.

RUBIK CUBE UNSCRAMBLER. Displays
step-by-step solution from any start condition.
BASIC listing £3, flow charts and description
£2. Wray, 32 Church Green, Totternhoe,
Dunstable, Beds.

ZX80/81 RE -NUMBER in Basic, Space
Attack, Noughts/Crosses, all 1K. £1.50 +
SAE. Micro -Aid, 25 Fore St., Praze,
Camborne, Cornwall.

EPSON MX80 FT, MX100, Anadex Printers,
ADM 3A, ADM 3A, Televideo 912C, 920C, 950
VDU's, PET, Apple, Tandy and Superbrain.
Sale and maintenance service at lowest prices.
Telephone A. W. Computer Engineering Co.
on 01-751 2196.

FOR ZX81 (1K) Two player "arcade", screen
scoring and end of game indicator. Cassette
£2.50, listing £1.50 plus SAE. F. McCarthy, 1
Sholebroke Terrace, Leeds LS7 3HF.

DRIVE THE EPSON MX -80 printer direct from
your Nascom 2 PIO. No interface hardware
needed. Extensions to NASPEN includes sub-
scripts, underlining and page numbering. 1200
baud tape and manual £8, or SAE for informa-
tion. Colin Pennycuick, 6 Kensington Place,
Bristol BS8 3AH.
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Aerco-Gemsoft
04862-22881
AI Harding (Molimerx)
0424-22039
Algobel Computers Ltd
021-233-2407
Amplicon M S Ltd
0273-608331
Anagram Systems
0403-68601
Analog Electronics
0203-417761
Basic Computing
0535-65094
Benchmark CS Ltd
0726-61000

Bristol Software Factory

Chess Consultancies Ltd
061-832-6792

Cleartone ADP
0495-244555
Clenlo Computing Services
01-653-6028

Commodore BM (U.K.) Ltd

Compfer Ltd
0772-57684

Compsoft Ltd

Comput-A-Crop
01-771-0867
Computech Systems
01-794-0202
Computerstore Ltd

Courtman Micro Systems
0222-495257
CPS (Data Systems) Ltd
021-707-3866

CSM Ltd
021-382-4171
Cyderpress Ltd
0491-37769
Daman Computer Services
061-793-7015
Dataforce (U.K.) Ltd
0272-314496
Dataview
Deltic Computing Ltd
Basingstoke 59715
Diskdean Ltd
01-242-7394
Diskwise Ltd
05793-3780
Equinox Computer Systems
01-739-2387/9
G W Computers Ltd
01-636-8210
Graf fcom Systems Ltd
01-727-5561
Graham Dorian Software
01-379-7931
Grams (Winter) Ltd
636-8310
Great Northern CS Ltd

27 Chobham Road
Woking Surrey
28 Collington Avenue
Bexhill -on -Sea East Sussex
33 Cornwall Buildings
Newhall Street Birmingham B3 3QR
Richmond Road
Brighton Sussex BN 1 6JA
9 Michell Close
Horsham West Sussex RH12 11T
47 Ridgeway Avenue
Coventry
Oaksworth Road
Keighley West Yorkshire BD22 7LA
Tremena Manor
Tremena Road St Austell Cornwall
PL25 5QG
St Michael's Hill
Bristol BS2 8BS
Progress House
31-33 Mount Street Salford
Manchester M3
Prince of Wales Industrial Estate
Abercarn Gwent NP I 5RJ
15 South View Court
The Woodlands Beulah Hill
London SE19
818 Leigh Road
Slough Industrial Estate
Slough Berkshire
Preston Computer Centre
6 Victoria Buildings Fishergate
Preston Lancashire
Old Manor Lane
Chilworth Guildford Surrey
32 Whitworth Road
London SE25 6XH
168 Finchley Road
London NW3
16 John Dalton Street
Manchester M2 6HG
48 Melrose Avenue
Pen -Y -Lan Cardiff CF3 7AS
Arden House
1102 Warwick Road Acocks Green
Birmingham B27 6BH
Refuge Assurance House
Sutton New Road Birmingham
2 Church Lane
Wallingford Oxfordshire
Kennedy House Rutland Street
Swinton Manchester M27 2AU
68 Alma Road
Bristol BS8
9 Church Street Colchester Essex
2nd Floor May Place House
May Place Basingstoke Hampshire
23 Bedford Row
London WC IR 4EB
25 Fore Street
Callington Cornwall
Kleeman House 16 Anning Street
New Inn Yard London EC2
89 Bedford Court Mansions
Bedford Avenue London WC1
102 Portland Road
Holland Park London W11 4LX
c/o Lifeboat Associates
32 Neal Street London WC2H 9PS
89 Bedford Court Mansion
Bedford Avenue WC 1

116 Low Lane

John Harding

Amanda Anders

Peter Wood

Jon Quigly

Mike Collier

W J Kyle -Price

D G West

C 1 Holbrook

A Gould

Jenny Wilson

Laurence Payne

KJ Courtman

Peter Mart

C Murphy

L J Watson

Chris Pym

R Cornforth

M Kusmirak

B Castledine

Tony Winter

P Rayner
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0532-589-980
Guestel Ltd
0225-65379
Haywood Associates Ltd
01-428-9831
HB Computers Ltd
0536-520910
Humac Ltd
Romford 752005
Informex London Ltd
01-318-4213/7
Instar Business Systems
01-680-5330
Intelligent Artefacts
022020-689
Intereurope SD Ltd
0734-789183
Intex Datalog Ltd

James C Steedman
0903-814923
Jar Software Systems
Bolton 26644
Keen Computers
0602-583254
Kesho Systems
041-226-4236
L & J Computers
01-204-7525
Landsler Software
01-399-2476/7
Liveport Ltd
0736-798157
Logic Box Ltd
01-222-1122
Logma Systems Design
Bolton 389854
Ludhouse Ltd
01-679-4321
Map Computer Systems Ltd
01-633-3084/5
Median-Tec
0734-596842
Metrotech
0895-58111
Micro Computation
01-882-5104
Micro Focus

Microact Ltd
021-455-8585

Microcomputer Applications
0734-470425
Microcomputer BM
01-981-3993
Microdigital Ltd
051-227-2535
Microgems Software
0602-275559
Microland
0723-70715
Micromedia Systems
Newport 59276/7

Micropute
0625-612818

Microsense
0442-41191/48151
Microtek
0689-26803

Horsforth Leeds LS18 5PX
Refuge House
2-4 Henry Street Bath
11 Station Approach
Northwood Middlesex
22 Newland Street
Kettering Northamptonshire
168-186 South Street
Romford Essex 1 1 1TR

8-12 Lee High Road
London SE13 5LQ
61 High Street
Croydon Surrey
Cambridge Road
Orwell Hertfordshire
19-21 Denmark Street
Wokingham Berkshire RG 11 2QX
Eaglescliff Industrial Estate
Eaglescliff Cleveland TS16 OPN
18 Manor Road Upper Beeding
Steyning Sussex
124 Newport Street
Bolton Lancashire
5b The Poultry
Nottingham
72 Waterloo Street
Glasgow G2
3 Crundale Avenue
Kingsbury London NW9 9PJ
29a Tolworth Park Road
Surbiton Surrey KT6 7RL
The Ivory Works
St Ives Cornwall
31 Palmer Street
London SWI
2-10 Bradshawgate
Bolton Lancashire
2-6 Marian Road
London SW16 5HR
Belgrave Industrial Estate
Honeywell Lane Oldham OL8 2LY
120 Oxford Road
Reading Berkshire
Waterloo Road
Uxbridge Middlesex UB8 2YW
8 Station Parade
Southgate London N14
c/o Lifeboat Associates
32 Neal Street London
Radclyffe House
66-68 Hagley Road Edgbaston
Birmingham
11 Riverside Court
Caversham Reading Berkshire
4 Morgan Street
London E3 5AB
25 Brunswick Street
Liverpool L2 OBJ
32 Buckingham Avenue
Hucknall Nottinghamshire
17 Victoria Road
Scarborough North Yorkshire
Seymour House
14-16 Chepstow Road
Newport Gwent
Communique Place
9 Prestbury Place
Macclesfield Cheshire
Finway Road
Hemel Hempstead Hertfordshire
50 Chislehurst Road
Orpington Kent

Allan Timpany

J Johnson

John Oatham

J Blackburn

Bob Ellis

Angus Nial

Jack Goodman

E Landsler

M Ward

Denis Thomson

Graham Jones

SUPERBRAIN 64k Quad. Over £1,000 worth
of software. Diablo 1500 with tractor feed and
stand (needs attention). Private sale, no VAT,
bargain at £1,995. Phone 01-989 0430.

NEW 9" MONITOR B & W IKEGAMI Cge paid
£85. System software Basic tutor, £5. Arring-
ton music system for Exidy, £8. Z80 books for
sale. 0274 45611.

POOLS PROGRAM. Let your ZX80/81 identify
unexpected draws, this ingenious program will
forecast result of any match. Needs 3k. For
ZX80 (either ROM) or ZX81 (state which).
Send £1.75 for listing and instructions to R.
Waight, 6 Rosemary Court, Bank House Road,
Sheffield.

EDIT -A text editor for the ATOM. £9.95. SAE
for further details. P. C. Humphry, La Saline,
Rue Sauvage, St. Sampsons, Guernsey,
Channel Isles.

FOR SALE: Acorn Atom complete with 7k
RAM, leads, expansion socket, manuals and
Leventhal's 5602 book. £150 ono. Ring 0642
818475 after 6pm.

SUPERBRAIN programs wanted; games,
business, programming, anything to assist
newcomer. 51 Burgess Road, Southampton.

HEATH H14 printer, RS -232, used with TRS-
80. £200 ono. Phone 01-657 1694.

GALACTICA (latest Arcade Craze), For Super -
board, CIE, and 101 £3, also Invaders and
Superball, £2 per, all three £6, all 4K, Cassette
and Listings. D. Webster, 99 Edmondstown
Road, Edmondstown, Rhondda, S. Wales.

ATOM DISASSEMBLER £5. Full Symbolic
Disassembler + Listing. Runs in under 21/2K.
Gilton, 44 Bacon Lane, Hayling Island P011
ODW.

CROMENCO BYTESAVER Eprom - Pro-
grammer S-100 Board. As new, with manual
£80. Chorlewood 4507 evenings.

TELETYPES - Three Type ASR 33 with
Stands. 20 mA Loop Interface, full servicing
data. £90 each ono. Tel: 090-722 3042.

TRS-80 L2/PET, Educational; GCE Maths
revision course, Basic Acol bidding; also fun -
learning CLAWS (number bonds); ON GUARD
(decimal game); MASTERCAB (like Master-
mind, but improves spelling). Classroom vali-
dated from 7 to 15 years. SAE, Bryants Soft-
ware, 1 The Hollies, Chalcraft Lane, Bognor
P021 5SX. Tel: Bognor 829478.

ZX80 SINCLAIR BUILT PSU, leads, manual,
10 months old. £65. Tel: King's Lynn 671077.

WANTED - CHEAP, used KIM1, preferably
with assembler/disassembler, up to £60. Tele-
phone S. Moss, after 9pm (0743) 56445.

TRS8016K LEVEL 2, monitor, recorder, power
supply, leads, cassettes, manuals. £400.
Tewin (Herts) 7496.

NASCOM 32K RAM including printer graphics
and tons of extras. Value £700, accept £380
ono. Tiverton 257886.

BASE 2, MODEL 800B, printer, Dot matrix, BI -
Directional printing, RS232, I EEE-488, centro-
nics parallel, plus tractor. £235. Evenings
Westerham (0959) 63157.
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8K PET (OLD ROM) with built in cassette +
Sound Box + Space Invaders, Cosmic, Jail-
break, Micro -Chess, Basic Basic. Modified to
Green Screen £300. Tel: 01-941 1632 or
03447 5485 evenings.

ATOM GAMES, under 4K, £1.50 each with
sound: Rat -trap, Air attack, Tank battle, Poker -
dice, Squash, Minefield, Missile, Horserace.
S. Green, 15 HazelweUs Road, Highley, Bridg-
north, Shropshire WV16 6EA.

PC1211 BRAND NEW, full 12 months war-
ranty, one only. Offers. Tel: Stevenage (0438)
59677.

TANTEL, Prestel adaptor still boxed and
unused, under guarantee. £175. Tel: 0949
51126.

PET Duck Shoot. Arcade quality game. Cas-
sette £5. R. Lewsey, 9 Proctors Way, Bishops
Stortford, CM23 3HF.

FOR SALE 2 x 80, P.S.U, 16K RAM, 12"
portable television, tape recorder, 20 tapes.
Mounted in carrying box, 8K ROM ordered.
£150. Phone: 0295-57786.

EXIDY SORCEROR W.P. Pac £90. As new.
Tel: 01-946 8467.

UK101 SOFTWARE. Games on tape, e.g. golf,
life. Send SAE for full prices. Kitsoft, Spring-
field, Lyneal Lane, Welshampton, Shropshire.

TRS-80 Level 11 16K, green screen VDU, c/
recorder, dust covers, numerous software,
books. £395. 01-302 5052.

SHARP Printer (MZ-80P) for sale with inter-
face unit (MZ-801/o). New condition. Only £490
complete. Tel: (0384) 237635.

DURA 1041 (I.B.M. Golfball) typewriter/
printer, includes paper tape reader and punch,
£180. Telephone: Milton Keynes (0908)
605070.

ROYAL WEDDING TRS-80 LII 16K. Fully ani-
mated events include crowd scene, arrival
coach, bride, wedding ceremony, balcony
scene with sound/music on same tape, £9.50,
or SAE for details plus educational and games
programs (from £3.50); Bryants, 1, The Hollies,
Chalcraft Lane, Bognor, P021 5SX.

NASCOM 2 . . . 32 K RAM/4 MHz No Waits,
NAS-SYS 3, ZEAP 2/EPROM, NAS-DIS
Debug/tape, Bits & P.C.S. Toolkit/EPROM,
Chess & Space Invaders, Castle Int, Port
Probe, 3 D/N Vero Rack & Case, Fan, etc.
£690 o.n.o. Tel: (0983) 402549.

ZX80/81 Memory/1.0. 16K RAM + 8255
PIO. 24 I/O lines. Blank board and case:
£11.50 + p & p. Made and tested: £39.95 + p &
p. p & p £1.80. Ring 0245 83262 6pm to 8pm.

IJK101 8K, Newman and Cegmon monitors,
£200. Tel: 01-595 7061.

SHUGART SA400 5.25 Minifloppy disc drives,
£75 each. Also Tektronix Osciloscope Model
551 at £75. Phone: Geoff on Letchworth
(04626) 76422.

REBEL ATTACK - Can you penetrate the
warlord's defences? Modular constructed real-
time space adventure on cassette for Sharp
MZ-80K with sound and graphics. Send £7.50
and memory size to White, 22 Sarling Close,
Wokingham RG11 2YY.

NASCOM II 16K with graphics in new case.
£375 or offer. Chesham (02405) 6043.

Buyers' Guide
Minicomputer CS Ltd
0494-448686

MMS Computer Systems
0234-40601
Padmede Computer Services
025-671-2434
PCL Software Ltd
021-552-6126

Personal Computers Ltd
01-626-8121/2/3
PK Microsystems Ltd
01-637-2108
PR Daly & Co Ltd
01-868-7284
Research Resources Ltd
07073-26633
Rockliff Brothers Ltd
051-521-5830
Rogis Systems Ltd

SA Systems
Newbury 45813
Salmon Microcomputing
0325-721368
SBD Consultants Ltd
01-940-5194
Selven Ltd
0376-42900
Sheffield MIS Ltd
0742-20224
SMG Microcomputers
Gravesend 55813
Software Architects Ltd
01-734-9402
Southdata Ltd
01-602-4604
Stage One Computers Ltd
0202-23570

Structured Systems

SWTPC Ltd
01-491-7507
Systematics International Ltd
0268-284601
T & V Johnson Ltd
0276-62506
T W Computers Ltd
061-456-8187
Tabs Ltd

Taylor Micro Systems
021-358-2436

The Alphabet. Company
03046-7209
The Software House

Tridata Micros Ltd
021-622-6085
U -Microcomputers Ltd
Warrington 54117
Verwood Systems
0788-87629
Vlasak Electronics Ltd
0494-448633

Xitan Systems Ltd
0703-38740

Pilot Trading Estate
163 West Wycombe Road
High Wycombe
26 Mill Street
Bedford
112/116 High Street
Odiham Basingstoke Hampshire
146-150 Birchfield Lane
Oldbury Warley
West Midlands B69 2AY
194-200 Bishopsgate
London EC4M 4NR
146 Oxford Street
London W1
Butts Mead High Road Eastcote
Pinner Middlesex HA5 2EY
40 Stonehills
Welwyn Garden City Hertfordshire
2 Rumford Street
Liverpool L2 8SZ
Keepers Lodge
Frittenden Cranbrook Kent
Allington Lodge Round End
Newbury Berkshire RG14 6PL
PO Box 26
Darlington DL2 2TN
15 Jocellyn Road
Richmond Surrey TW9 2TJ
Newhaven Ludham Hall Lane
Black Notley Braintree Essex
77 Hallam Grange Rise
Sheffield S 10 4BE
39 Windmill Street
Gravesend Kent
34/35 Dean Street
London W1V 5AP
2/4 Avon Trading Estate
London W14
6 Criterion Arcade
Old Christchurch Road
Bournemouth
c/o Lifeboat Associates
32 Neal Street London WC2H 9PS
38 Dover Street
London W1
Essex House Cherrydown
Basildon Essex
165 London Road
Camberley Surrey GU15 3JS
293 London Road
Hazel Grove Stockport Cheshire
The Old Rectory Blackford
Yeoville Somerset
Hamstead Industrial Estate
Old Walsall Road Great Barr
Birmingham
2 Whitefriars Way Sandwich
Kent CT 13 9AD
Horse Shoe Yard
Brook Street
London W1
Smithfield House Digbeth
Birmingham B5 6BS
Winstanly Industrial Estate
Long Lane Warrington Cheshire
Verwood House High Street
West Haddon Northamptonshire
Vlasak House Stuart Road
High Wycombe Buckinghamshire
HP13 6AG
23 Cumberland Place
Southampton

D Nichols

John Packwood

P Hemmings

Mike Hardwick

M Taylor

SA Trinder

S J A Still

Susan Ben -David

R Crowther

R A Coates

N Hewitt

R Young

T Johnson

C A Taylor

Keith Jones

A Plackowski

N Howard

Paul Vlasak
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[DISKING -1/4
THE WORLD'S BEST

MINI DISKS
U UV AND

ACCESSORIESFREEPOST
LIPHOOK
HAMPSHIRE
GU30 7BR Factory fresh & individually certified
ENGLAND
TEL: (0428) 722563 100% error free

DISKS

MD525 S/Sided
MD550 D/Sided
MD577 77 Track
10 & 16 Hard Sector at same prices

VERBATIM

DATALIFE

ARE

DOUBLE

DENSITY

AND ALL

HAVE

HUB RING

EXC VAT
£17.35
£26.04
£27.50

BASF

SUPERIOR

QUALITY
DATA

STORAGE

AT NEW
LOW PRICES

EXC VAT
S/S S/Density £17.35
S/S D/Density £20.85
D/S D/Density £25.61
10 & 16 Hard Sector at same prices.

ORDERING INFORMATION

MINI

FREE
LIBRARY BOX with every TEN -PACK

**PLUS**
NEW DISK DIRECTORY & DISKWRITER

when ordering two packs or more
**PLUS**

BRUSHED CHROME PAPERMATE PEN
when ordering 5 -9 TEN -PACKS

**OR**
GOLD PLATED PAPERMATE PEN
when ordering 10 TEN -PACKS.

DISK ACCESSORIES

DisKinO SUPERLUXE DISK LIBRARY

Manufactured
exclusively for us
to our own design,
the SDL keeps
your valuable
disks flat & dust
free, while at the
same time allow-

ing you instant visual selection of any single disk. The
standard SDL holds 20 disks, while the SDLX holds 28
disks. The SDL may be uprated to an SDLX retrospec-
tively.
SDL only £8.65
SDLX only £10.39

VNEW DisKine DISK DIRECTORIES
Our brand new Disk Directories now give you much more
space to write down all your disk file information. You can
really keep 'track' of what's on your disks.
FREE with every TEN -PACK, when ordering 20 disks or
more).

.171:) only 83p

qisKInel DISKWRITERS
Ultrafine fibre tipped pens that write with minimum
pressure - essential when labelling disks.
DW only 40p

DISK DRIVE HEAD CLEANING KITS

Prevent head cra-
shes and ensure
efficient error -free
operation.
Enough for 26 bi-
monthly cleans &
a lot cheaper than
a service call!

CK5 only £16.50p

DisKine DISKMAILERS
This product also exclusively ours, is a strong plastic
envelope for mailing one. two or three disks, in safety and
comes complete with warning labels & address labels.
DM only 50p

U.K. P&P RATES EXC. VAT

Disks (1-5 PACKS) each pack 95p
Disks (64 PACKS) each pack 65p
SDL or SDLX 95p
DM, DD or DW (each at 25p)

Tens 80p
LB 45p
CK5 75p
NEC Ribbons 50p
DATAKING SOFTWARE post free
DATAKING USER MANUAL

post free
DM's, DD's & DW's post free if free

URGENT ORDERS

Either post your cheque not forget-
ting to stamp it first-class, or tele-
phone your order with credit card
No., mentioning in either instance
that your order is URGENT. You may
then pay FIRST CLASS POST for
your goods, if required.
FIRST CLASS RATES EXC VAT
First TEN -PACK £1.80
Second & subsequent £1.30

NORMAL ORDERS

We accept MOD orders over £50.00
in value. All other customers
cheques with order please payable
to DisKinG. If you are a large
establishment, and cannot raise
cheques without an invoice, please
post or telephone us your order, and
we will send a pro -forma invoice by
return. for your accounts department
to pay against.

CREDIT CARD ORDERS

We accept Barclaycard and Access
card, and make a small surcharge of
6%. on the total order value. You
may write your c/card No. on your
order or telephone the order, day or
night, 365 days a year. You may
speak for as long as you like, and
don't forget to give full details of what
you wish to purchase, your credit
card number, credit card holder's
name & address. and delivery or
invoice address if different.
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POST TO:

DisKin0 FREEPOST, Liphook, Hants, GU30 7BR. England.

PLASTIC LIBRARY BOXES
The genuine Egly Box that stores and protects your disks
in tens - Unbeatable - (FREE with every ten disks
ordered)
LB only £1.70

NEC SPINWRITER RIBBONS
Fabric only £5.00 ten £45.00
Multistrike only £6.00 ten £50.00

SUPERBRAIN SOFTWARE
DATAKING' coming soon: will mathematically massage
any Datastar or Wordstar data file, and columnate with
report writer. Instant Sales, Nominal or Purchase ledger
or Comprehensive Sales/Purchase Reporting for Data -
star users.
DATAKING only £49.00
DATAKING User Manual £2.50

ATTENTION THE TRADE
Please write to us on your letter headed paper, and ask for
our special trade prices and otters.
Give your software the ultimate in presentation. We can
make the SDL & SDLX in your colour PVC. with your logo.
Sample plastics swatch available free by request.

ALL PRICES ARE EXCLUSIVE OF VAT,
PLEASE ADD 15%

ORDER FORM
PLEASE SEND ME:

QTY DESCRIPTION PRICE VAT TOTAL

TOTAL GOODS VALUE INC. VAT

DELIVERY AND INSURANCE

VALUE OF CHEQUE PAYABLE TO DisKinG

£

£

£

Name:

Address:

Tel No:

My Access/ Barclaycard* Number is:

*Please delete that which is not applicable
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SIR ISAAC NEWTON WAS BORN 1642 IN
WOOLSTHORPE, LINCOLNSHIRE, DIED 1727

WHERE WOULD
SIR ISAAC NEWTON
HAVE BEEN WITHOUT
THE aPPW1

SIR ISAAC NEWTON, IT IS SAID, WAS SITTING IN AN
ORCHARD WHEN HE SAW AN APPLE FALL FROM A TREE.
THIS STARTED HIM THINKING, AND CAME TO A CONCLU-
SION THAT THE EARTH AND THE APPLE PULL EACH
OTHER TOGETHER, THE EARTH ATTRACTS THE APPLE
AND THE APPLE ATTRACTS THE EARTH, THUS DISCOVER-
ING GRAVITY.

INCIDENTALLY, WE SUPPLIED THE APPLE!
P.D.S. PROBABLY No 1 IN THE NORTH

NEW PRODUCTS BUSINESS SERVICES
Full range Watanabe Digi-plots starting from

£892.50
* Corvus Hard Disc Systems 5mb - 10mb -

20mb starting from 2,616.25
* Epson Printers MX 80 FT/2 starting from 392.44
* Visidex 116.81
* Visiterm ring
* Visiplot 90.56
* Visitrend 175.00
* DB Master 3.3 116.81

* The Mill with Pascal 238.88
* Pascal Language System 261.63
NEW GAMES
* Anti Ballistic Missile 15.65
* Autobahn 12.99
* Cyber Strike 16.41
* Dragon Fire 20.87
* Olympic Decathlon 18.27
* Orbitron 15.68
* Phantoms Five 15.68
* Pulsar II 15.68
* Star Cruiser 15.65

BOOKS/MANUALS
* 6502 Games 11.94
* Pascal Handbook 13.19
* Pascal Reference Manual 7.88
* Programmers Guide to Apple 13.13
* Your First Computer 8.27
* Why You Need A Personal Computer 7.09

* PRE -SALE
QUALIFICATION OF CLIENTS

REQUIREMENTS
SYSTEM SPECIFICATION
IN-DEPTH DEMONSTRATIONS

* SALES
EXPERIENCED PERSONNEL
EXPERT ADVICE
BESPOKE SOFTWARE
LARGE STOCKS
WIDE RANGE OF PERIPHERALS

* AFTER SALES
INSTALLATION BY TRAINED

ENGINEERS
STAFF TRAINING ON -SITE
HAND HOLDING PROGRAMME

* MAINTENANCE
APPLE LEVEL 1 SERVICE CENTRE
ANNUAL SERVICE CONTRACTS
TIME & MATERIAL REPAIRS

* BUSINESS APPLICATION SOFTWARE
PASCAL INTEGRATED: LEDGERS

INVOICING STOCK CONTROL
PAYROLL
STRUCTURED DATABASES
WORD PROCESSING
FINANCIAL MODELLING

* SPECIALITY SOFTWARE
TOUR OPERATORS SYSTEM
STOCK -BROKERS SYSTEM

WHY NOT CONSULT US AND PERHAPS YOU MAY DISCOVER WE
MAY BE ABLE TO EASE THE GRAVITY OF YOUR COMPUTER PROBLEMS

RING FOR OUR NEW CATALOGUE

Apple Accredited Level 1 Service Dealer
WE NOW OFFER ONE FULL YEARS WARRANTY ON ALL APPLE EQUIPMENT

Vrofes'Eionat Data -Initein5.
CARNE HOUSE, MARKLAND HILL, CHORLEY NEW RD, BOLTON.

ALL PRICES CORRECT AT THE TIME OF GOING TO PRESS

(ALL PRICES SUBJECT TO VAT + POSTAGE Et PACKING)

0204 tapped
493816
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End of file

Son of Hexadecimal Kid
Samson has left Blotto for Earth. On board the star cruiser Green Banana he has a mystical
experience while looking at the heavens. But now he is stuck on the moon of a planet of Tau
Ceti, 11 light years from his destination. There are no flights to the solar system.

The windows of the transit lounge
were misted with condensation. Idly

Samson wiped a patch clear with his
hand. He gazed out over the cratered
moonscape towards the faint yellow star,
11 light years distant. which was rising
over the rim of jagged peaks on the hori-
zon. That, he knew, was his own sun.

As he looked, he had an idea. There
was a small repair depot next to the
space terminal, and at any given time
there were three or four space buggies
parked outside awaiting collection. They
were not really meant for interstellar
travel but, on a full tank, might just stretch
to a hop of a dozen light years.

Nightfall found Samson, clad in a

stolen space suit, creeping over the con-
crete apron of the launch pad towards the
space buggy parked furthest from the
workshop. He clambered easily up its
side in the low gravity and found the
hatch, mercifully, unlocked. In the cabin
the electrical systems were energised,
and the fuel tanks were nearly full: it was
to be collected next day.

"3, 2, 1, zero", he whispered, and
pressed Escape on the console.
It took Samson almost as long to reach

Earth in the space buggy as the hyper -
space cruiser had taken to cover the
70,000 parsec journey from Omega
Solaris, but eventually he crash-landed
smack on target less than 4 kilometres
from Sprocket's Hole. He climbed out on
to home soil again and stretched his
limbs joyfully.

He left his spacecraft smouldering in a
mangled heap and set off at once for his
birthplace. When he reached Sprocket's
Hole he found it much as he had left it. A
thin coil of smoke curled lazily upwards
from one of the chimneys. In the veget-
able garden a peasant woman was
hoeing wearily.

Samson approached her. "I come from
afar to bring the knowledge of cosmic
oneness to all who will open their hearts
to Megabrain", he announced by way of
introduction.

She straightened her back and looked
up from her exertions. "You sound just
like my father", she declared.

"You look just like my mother", he
replied.

They both laughed.
I t was true. The woman he addressed

was his baby half-sister Ada, born of his
mother Cleo to Johnny McNull 11 years
after his own birth. He could see the tell-
tale scar on her neck - made by his own
teeth - that identified her without ques-
tion. But owing to the time warp caused
by his extensive travels through hyper -

space his younger sister was now a
grown woman while he remained a teen-
ager. Indeed there was no way of know-
ing his biological age with accuracy,
though he reckoned he was 15 or 16.

"So you're Samson then", she said,
once he had convinced her of the reality
of time dilation. "Folk talk a lot about you.
But I never thought we'd see your face
again. Come inside and have something
to eat".

"You're not angry with me then"?
"Angry"?
"I mean about the er . . .'' He tapped his

throat with one finger.
"Oh that. I can't remember anything of

it. Just as long as you don't try it again".
"I won't do that", he promised. "I've

learned my lesson".
From Ada he learned that both McNull

and Cleo had died in successive hard
winters. She told him other startling news
too.

"You're Son of Hex now, you know",
she explained. "You have a following.
Your ascent to heaven was seen, and
many have predicted your return. They
await your word. My father came round to
that way of thinking before he died,
though the Nullards punish anyone who
talks about it".

"That's good, for I have returned to
overthrow the stultifying Nullard doctrine
and open men's eyes to the glory of
Megabrain. They will see that all is com-
putation. Everything that is, computes".

"The Nullards certainly won't like the
sound of that", she warned him.

"You can be the first-, he said. "Look,
this is Zapple, the binary tree of know-
ledge. It has been all round the universe
with me. It has seen things you can
scarcely imagine. And all the time it has
been absorbing information - more than
you can ever dream of. Eat of its fruit and
you will be wise beyond any wisdom
known on Earth".

"Oh, no. Not me, thank you. I've quite
enough on my plate being ignorant. I'll
feed you if you like - though that could
cost me dearly - but you won't get me to
byte off more than I can chew".

"Well then, I'll be off". He knew she
meant what she said, and realised that
his continued presence put her life in
danger.

"Where"?
"Into town. I must spread the word".

When he reached the great central
plaza of Nada, the holy city of Nul-

lardy, he strode straight up to the
immense statue of Tony Bony, climbed
on to the plinth at its base, unpacked his
bag and started to shout.

"Megabrain is lord of all, and I am his
prophet", he proclaimed to all who would
hear.

People looked up. Before long a few
curious passers-by had formed a strag-
gling audience.

"Who do you think you are"? chal-
lenged one of them.

"I am Son of Hex. I have come to
welcome you to the wonderful world of
computers. I will show you the marvels of
the micro -chip".

"And I'll show you the marvels of the
bacon -flavoured chip"! quipped the
heckler. He held a bag of potato chips in
his hand, one of which he popped osten-
tatiously into his mouth and crunched.
There was a ripple of laughter. A small
crowd was gathering.

"Come unto me", commanded Sam-
son magisterially.

The heckler stepped forward hesi-
tantly, all eyes suddenly on him.

"Give me what is in your hand".
"That's my lunch"!
"Give it to me".
Reluctantly he proferred his bag. The

onlookers pressed forward for a better
view. Samson held the food in his left
hand, and laid his right on the man's
shoulder. Then he returned it to its owner.

"Arise, take up thy chips, and think".
There was a gasp from the crowd.
Samson, at the height of his powers

now, had worked a miracle. What he
handed back was not a crumpled packet
of soggy crisps but a video work -station
with EEG interface. The parasitic com-
puting virus that had invaded his cells
was beginning to do what its designers
had planned long ago.

"Fear not", Samson admonished
them. "The computer is just a tool - to
lead you to greater knowledge. All life
aspires to the condition of computing.
Every one of us is part of a distributed
system, and if you will open your hearts to
Megabrain we shall all be linked in the
ever -lasting universal ethernet".

The crowd surged eagerly forward.
"Give to us too, 0 Son of Hex"! they

clamoured.
"You shall have your fill", he called out

above the din. "Blessed are they that
hunger and thirst after processing power,
for they shall control the CPU. Process-
ors for the people! One man, one micro"!

As the crowd pushed and shoved to
claim their free gifts two hooded figures
detached themselves and made off
swiftly. They were spies employed by
Brother Bottleneck, one of the seven
patriarchs of the Nullard church, on their
way to tell him what they had seen.
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ininpun for ATARI
OR

D A ER

The World-beating
ATARI PERSONAL

COMPUTERS
3 consoles available
Atari 400 with 16K RAM (AF36P) £345
Atari 400 with 32K RAM (AF37S ) £395
Atari 800 with 16K RAM (AFO2C) £645

(expandable to 48K1

All consoles when connected to a standard UK colour (or
black and white) TV set can generate the most amazing
graphics you've ever seen.
Look at what you get:

* Background colour, plotting colour, text
colour and border colour settable to any
one of 16 colours with 8 levels of
illuminance!

* Video display has upper and lower case
characters with true descenders, double

and quad size text and inverse video.
* 57 -Key keyboard (touch type on Atari 400)

and four function keys.
* Full screen editing and four-way cursor

control.

* 29 keystroke graphics and plottable points
up to 320 x 192 1160 x 96 only with 8K
RAM).

* 40 character by 24 line display.
* Extended graphics control and high speed

action using a DMA chip with its own
character set.

* Player missile graphics.
* Four programmable sound generators can

be played individually or together and each
has 1785 possible sounds playable at any
one of eight volume settings, for game
sounds or music.

* Full software control of pitch, timbre and
duration of notes in 4 -octave range.

* Four joystick or paddle ports, sounds
output to N.

* BASIC cartridge and 10K ROM operating
system and full documentation.
Dealer enquiries welcome

In, pion
Maplin Electronic Supplies Ltd
P.O. Box 3, Rayleigh, Essex.
Tel: Southend (0702) 55291 1/554155

188

MORE HARDWARE
Atari 410 Cassette Recorder (AF28F) £50

Atari 810 Disk Drive IAFO6GI £345

Atari 822 40 -column Thermal

Printer li4E04E1 £265

Atari 850 Interface 14F2961 £135
Joystick Controllers lAC31S1 £13.95
Paddle Controllers (AC29G) £13.95
16K RAM Memory Module (AMU £65

MUCH MORE FOR ATARI COMING SOON

SOFTWARE
SEND S.A.E. NOW FOR OUR LEAFLETI XH52G I

* *********
* STOP PRESS ROAD SHOWS*

Friday 25th September
Newcastle Centre Hotel

Saturday 26th September
Grosvenor Centre Hotel, Edinburgh

* Sunday 27th September
Portland Hotel, Manchester

 Monday 28th September
Birmingham Centre Hotel

* Tuesday 29th September
Hotel Nelson, Norwich* for further details phone 0702 554155 *

* * * * * * * * *
LE STICK

For Atari Computer or Video Game
Replaces standard joystick, but much
easier to use. Internal motion detectors

sense hand movements. Large pushbutton
on top of Stick. Squeeze Stick to freeze

motion. A MUST for SPACE INVADERS,

STAR RAIDERS Er ASTEROIDS.

ONLY £24.95 (AC4511

Note: Order codes shown in brackets.
Prices firm until November 14, 1981
and include VAT and Postage and
Packing. (Errors excluded).

Atari 400 Console

AL
ATARI'

/11, in/ 6190 Console (with cover removed)

SPECIAL PACKAGE OFFER

Disk -based system for £725 with Le Stick

The Atari 400 Console

Special 32K RAM Module

Atari 810 Disk Drive

Disk Operating System
Documentation

Interconnecting Leads
Everything in "Look at what you get" list

offer all this at anything like this price?

VERSAWRITER
121/2 x Bin. drawing board. Drawing on

board is reproduced on TV via Atari with
32K RAM and Disk Drive. Closed areas
may be filled in with one of 3 colours. Tent
may be added in any one of 4 fonts. Paint
brush mode: select size of brush and paint
away. Air brush mode: shade in your
drawing -colour and density is up to you.
Plus many more features. S.a.e. for price

and further details.

Demonstrations
at

our shops now.

See Atari at 284 London Road,

Westclitf-on-Sea,
Essex.

Tel: (0702)
554000 and at

159-161 King
St., Hammersmith

W6.

Tel: 01-748
0926
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25MULENATIONALS

CIIIP CUSTOMERS?
CHIP is a long established service company

based in Rochester Row, London SW1.

CIWP Computers is an Apple authorised
level 1 service centre.

CIWP now offers
Practical Computing
readers the chance to
buy at its special prices.

PRACTICAL COMPUTING November 1981

Apple 48K Europlus

Disc drive with controller

12" green monitor

Silentype printer

Visicalc 3.3

VAT and Installation extra

P

£599.00

£310.00

£130.00

£160.00

£100.00

£1299.00

C/WP Computers
01-828 3127

108 Rochester Roy,
London SVV1P
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- ELFTON LIMITED
"APPLIED TECHNOLOGY"

Recession or no recession, you want a computer or you wouldn't be reading this. Right?

By streamlining our operation we have brought forward that magic moment for you.

Compare THESE prices! All products are brand new, boxed and fully guaranteed.

Commodore

VIC 20
4032N
4016N
8032
8050
C2N

Apple ITT

£165 48K Europhis
£579 Disk Drive
£459 & controller
£749 Disk Drive
£749 9" Monitor
£49

£649 48K 2020 £549
Full system:

£319 - 48K processor
£249 -2 Drives

£99 - 12" green monitor £1199

H.P. and leasing may be possible, otherwise please send cheque with order, after adding VAT and £20
for Securicor delivery, to

- Elfton Ltd, Mail Order Divn, Advance Chambers, Surtees Street, Hartlepool, Cleveland. Telephone
Hartlepool 61770.

Do not hesitate to check prices on any item not quoted here

 Circle No. 282

If you are puzzled by the lack of
good application software for CP/M micros;
then puzzle no longer. - Ask about

our GANG OF FOUR
BASKAM MINIMODEL DATAFLOW BILLFLOW
BASic Keyed Access Method
routines are merged into
your MBASIC programs to
provide simple but efficient
INDEX -SEQUENTIAL file
handling : Multiple indexes :
re -organisation : speeds
processing : cuts desk use :
cuts programming time by
60%. R.R.P. £95

Financial Modelling system
for CP/M : Very easy to use :
Flexible report layouts :
consolidation : can handle
large models simply and
practically. Designed by
business consultants for
use by real businessmen.
R.P.P. £399.00

We are exclusive distributors for UK'
of SERENDIPITY SYSTEMS
packages for Apple & CP/M;

of MAGSAM index sequential
access routines for

CBASIC
and IFO-Information

File Organiser - the best
data base package available

for use with Apple.

The easy -to -use, fast and
flexible Database manage-
ment and information
retrieval package for CP/M
systems. If you can file it
manually; then you can file
it faster and better with
DATAFLOW. R.P.P. £99.95

Client Billing for
"Professional" business -.
Accountant, Consultant,
Engineer, Surveyor:
Invoicing. Sales Ledger,
Work -in -progress, Analysis
Contribution by Fee- earner :
With Nominal Ledger forms
complete system from Time
Sheet to Balance Sheet.

R.R.P. £375.00
Also ask about; Inter-Stat, Advanced Maths and Video Message packages for Apple
Ask for leaflet on; Serendipity Ledgers and Stock Control foi' CP/M
All CP/M packages NOW AVAILABLE for APPLE II and SHARP MZ8OB

GREAT NORTHERN Computer Services Limited

116 Low Lane, Horsforth, Leeds LS18 5PX. Telephone (0532) 589980

190

 Circle No. 283
PRACTICAL COMPUTING November 1981



Af1GL1A COMPUTER CHIME
SPECIALISTS IN MICROCOMPUTERS FOR BUSINESS,

AND SCIENCE

88 ST. BENEDICT'S STREET, NORWICH NR2 4AB.

TELEPHONE: (0603) 29652

From the LARGEST EAST ANGLIAN
Microcomputer specialists and APPLE II DISTRIBUTORS:
Trade in your "PET' for something better!!!
Apple II still only £799.00 at ANGLIA plus
FREE 'Anglia Invaders' or 'Microchess' programme.

SPECIALIST EQUIPMENT AND PROGRAMMES FOR APPLE II

ANGLIA FOR
APPLES AND

MUCH MORE!!

No. 1 UNIQUE GRAPH PLOTTING SOFTWARE
FOR THE DIGIPLOT!!!

To plot graphs created by 'Apple Plot' and 'Visicalc'
DIGIPLOT £895.00
APPLE PLOT £37.00
VISICALC £111.00
DIGIPLOT SOFTWARE £105.00

(FREE when you purchase 'Digiplot' from us)

No. 2. SOFTWARE INTERFACE BETWEEN 'GRAPHICS TABLET' AND 'DIGIPLOT' £95.00
(FREE when you purchase either 'Graphics Tablet' or 'Digiplot' from us)

No. 3. Get the most versatile and low cost printers for your Apple II and take advantage of its
versatile character set from within 'Apple Writer' by using the EPSON/APPLE WRITER
ADVANCED CHARACTER GENERATOR £49.00

(FREE if you purchase an Epson Printer and Apple Writer from us)

No. 4. CASHBOOK PROGRAMME suitable for personal, departmental, societies or institu-
tional use £95.00

No. 5. COSTING your production of ASSEMBLED PRODUCTS includes Stock Control and
Price Update of individual items (written in Pascal) £650.00

No. 6. PROPERTY RENTAL - suitable for Estate Agents.

No. 7. EXAM TIME - save yourself time in preparing Multiple Choice Questions and After
Exam Tuition. Suitable for schools, colleges and industry training £49.50

APPLE III-STILL WAITING??? THEN GET IN TOUCH WITH US

APPLE II's are hard at work on THE HARD DISK NETWORK

SEE IT RUNNING at our showroom and save your company £1000s on Minicomputers or Mainframes

INVOICING PURCHASES WORD FINANCIAL
& SALES PROCESSING PLANNING

Are you still trying to grasp computing with a ZX80/81 ? - we will trade your ZX80 OR ZX81 for something better!!!

Starling with ACORN ATOM
We are full stockists of all Acorn Atom products and programmes plus our own.

BASIC PASCAL COBOL

EPSON PRINTERS
Epson MX80 F/T £399.00
Above with graphics £450.00
Epson MX100 £575.00
EPSON MX130 CALL
Epson Apple Interface with cable

£60.00

HARD DISC

The ANGLIA ATOM MONITOR to help you into the heart of machine code computing £14.95
(FREE with every assembled Atom purchased from us FAST DELIVERY.

We also stock the Seikosha GP80 Printer and Atom connecting cables.

ENGINEERS! DRAUGHTSMEN! DESIGNERS! ARCHITECTS!
Enter the drawing office of the future today with this revolutionary Microcomouter-hased draughting machine for as little

as £1.00 per hour.

WE ALSO DISTRIBUTE: Anadex ... Tandy TRS-80
Qume ... Paper Tiger . .. Olympia . . . Centronics

TELEPHONE: (0603) 29652.

Tangerine Tantel ... North Star . . . Video Genie .
. Starwriter Sharp Texas Instruments TI/99/4.

All prices quoted exclude VAT.

Note: Soon opening other branches in East Anglia and London. Sales and Technical Staff required. Interested parties please apply in writing.
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(BITV:IP CP)
COMPUTER PRODUCTS LTD

The North's Leading Computer
Specialist

Service & Advice our Speciality

t:IT1 DUerliUM MOTS
HIGH RESOLUTION
GRAPHICS FOR MZ 80K

Available Now
At £150 + VAT

Resolution down
to a single dot. User definable

characters. Reverse Video. New Pixel graphics
which actually join . Rotate Characters through
360°. High resolution plotting. Three
dimensional drawing & high resolution rotates.
Fixes internally and is fully compatable with all
existing hardware & software. Comprehensive
graphics editor with twenty commands. Fully
built and tested units, easily installed or
alternatively we will arrange for installation.

* DuUii1 MZ 80K High Res. *
This is a Sharp MZ 80K (48K Version) already
fitted with high resolution system.
Only £500 (Carriage £10) + VAT

sHARPMZ80K ONLY £430 + VAT
FULL RANGE OF EPSON PRINTERS AT
COMPETITIVE PRICES.
Interfacing details & Cords available for
Nascom & Sharp.

Full Range of NASCOM & GEMINI
MULTIBOARD products, see the MICRO
VALUE Ads for details.

LiT1 Software for MZ8OK f7.00 each
GAMES (1) Star Trek, Spacefighter, Stock car. Labyrinth. Reverse. Test.

GAMES (2) Electric organ, Othello, Ambush. Fox & hounds, Metric
conversions. Hangman. Shuffle

GAMES (3) Ten pin. War, Swamp, Minefield, Biorythm, Scramble.

GAMES (4) Paper stone. Jumping balls. Bounce, Race. Calendar.
Alarm clock, One armed bandit.

GAMES (5) Poker, Stamp, Obstacle, Battleships, Surround, Animal

PC1211 POCKET COMPUTER
£96.00 inc VAT

PC1211 POCKET COMPUTER
PRINTER £88.00 inc VAT
PC1211 CASS INTERFACE

£16.95 inc VAT
BITS & P.C.s Computer Products Ltd. 017 iMIX=1
4 Westgate, Wetherby, West Yorkshire--
LS22 4LL Tel: 0937 63744.
SAE for details

1-
 Circle No. 285

THE magazine
for Apple users

MAKE your Apple more powerful and
your programs more exciting

READ in-depth analyses of the latest
developments on the Apple scene

LEARN to make the most of Apple's
remarkable high -resolution graphics

GET TO GRIPS with Apple's ever-growing
music and speech capabilities

PLAY the newest Apple games and have
fun with the help of our experts

KEEP in touch with Britain's growing
army of Apple owners and users groups
DISCOVER how the Apple is scoring in
business, industry and education

FIND OUT what's coming next in Apple -
compatible hardware and software

Keep up to date
with the rapidly
changing world
of the Apple

r
I

I
I
I
I
I
I

L

Please send me the next 12 issues of Windfall

I enclose

Name

cash cheque postal order credit card

Address

Signed

Credit card name

No

Post to: Windfall, Europa House,
68 Chester Road, Stockport SK7 5NY

E
PC/11/8".10.1
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U -Microcomputers family of Apple II software
and hardware products NOW off the shelf.

U -RAM 16 16K RAM card
compatible with Language card
£95.00.
Memory Management Software
to put DOS onto U -RAM 16 and
give more room for Applesoft
programs £15.00.
U -Z80 Processor card £95.00.
CP/M serialised diskette with
introductory manual £30.00.
Detailed CP/M manual £25.00
U -S232 Serial interface card with
handshaking plus Pascal and CP/M
compatible £95.00.
U -TERM 80 column display
board. BASIC, Pascal and CP/M

IA

compatible. User definable
character sets £175.00.
U -BCD Interface for inputting
data from equipment providing
Binary Coded Decimal £95.00.
U-EXT Slot extender board -
ideal tool for trouble shooting £9.50.
U -PORT Eight port serial interface
board for printers, VDU's etc.
RS232, 110-19200 baud, three
different port selectable rates
£195.00.
U -TIM Interval Timer board
including interrupts £95.00.

And expect shortly:
VIS-U-DATA Visual access
database system with transaction
processing.
U -NET Professional standard low
cost micronetwork system.

Prices are recommended retail not
including VAT. 12 months
warranty. All boards of high quality
construction with gold plated edge
connectors. U -Microcomputers
Ltd, Winstanley Industrial Estate,
Long Lane, Warrington, Cheshire
WA2 8PR. Tel: 0925 54117.

11-11111ORNOMMITERS
...available from Apple dealers worldwide

M3IMMIN3t1111//MIDEM/// 'make it easy on yourself' xmin.3(gimmximin
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TRS I I: MODEL III
AL DENSITY DISK 11;1 YES

INTERNAL DRIVE PRICES

1 x 40 TRACK DRIVE £420
2 x 40 TRACK DRIVES £599
1 x 80 TRACK DRIVE £490
2 x 80 TRACK DRIVES £729

INTERNAL DRIVE PRICES INCLUDE
DISK CONTROLLER BOARD, POWER
SUPPLY UNIT AND ALL CABLES
AND CONNECTORS REQUIRED FOR
INSTALLATION.

EXTERNAL DRIVE PRICES

1 x 40 TRACK DRIVE
2 x 40 TRACK DRIVES
1 x 80 TRACK DRIVE
2 x 80 TRACK DRIVES
EXTERNAL 2 DRIVE CABLE

£236
£440
£299
£569

15.50

EXTERNAL DRIVES ARE DIRECTLY
COMPATIBLE WITH THE TRS 80
MODEL I AND VIDEO GENIE
EXPANSION INTERFACES.

Call your nearest dealer for more information:
RADIO SHACK LTD.,
188, Broadhurst Gardens,
London NW6
Tel: 01.624-7174

COMPSHOP LTD.,
14, Station Road,
New Barnet, Herts.
Tel 01-441,2922

COMPSHOP LTD.,
311, Edgware Road,
London W2.
Tel: 01-262-0387

COMPSHOP LTD.,
19, Herbert Street,
Dublin 2
Tel: 604165

LONDON COMPUTER
CENTRE, 43, Grafton
Way, London W1.
Tel: 01-388-5721

N.I.C.
61, Broad Lane,
London N15.
Tel: 01-808-0377

CROYDON COMPUTER
CENTRE, 29a, Brigstock
Road, Thornton Heath,
Surrey.
Tel: 01-689-1280

P J EQUIPMENT LTD.,
3, Bridge Street,
Guildford
Tel: 0483-504801
R.D S. ELECTRICAL
LTD., 157-161, Kingston
Road, Portsmouth
Tel 0705-812478

TANDY HASTINGS
LTD., 48, Queens Road,
Hastings.
Tel' 0424-431849

MICROWARE
COMPUTING
SERVICES, 57, Queen
Charlotte Street, Bristol
Tel- 0272-279560
BLANDFORD
COMPUTERS, Higher
Shaltsbury Road,
Blandlord Forum
Tel: 0258-53737

TAPE SHOP
321 Viaduct Road,
Brighton.
Tel 0273-609099
PARWEST LTD.,
18 St.

Tel 0249-2131

COMPUTER SHACK
14, P,ttydie Street,
Cheltenham.
Tel 0242-584343
ENSIGN,
13-19, Milford Street,
Swindon, Wilts,
Tel 0793-42615
TANDY
GLOUCESTER,
13, Clarence Street,
Gloucester
Tel 045231323
COMSERVE,
98, Tay,stock Street,
Bedford,
Tel: 0234-216749
CLEAR TONE
COMPUTERS, Prince of
Wales Ind. Estate,
Abercarn, Gwent.
Tel 0495-244555
EMPRISE LTD.,
58, East Street,
Colchester.
Tel' 0206-865926

MAGNUS MICRO-
COMPUTERS,
139 The Moors,
Kidlington, Oxford.
Tel: 086756703

CAMBRIDGE
COMPUTER STORE,
1, Emmanuel Street,
Cambridge.
Tel 0223.65334
I.C. ELECTRONICS,
Flagstones,
Stade Quarter,
Biddenden, Kent.
Tel: 0508-291 81 6

MICRO CHIP SHOP,
190, Lord Street,
Fleetwood, Lancs.
Tel: 03917-79511

MICRO CHIP SHOP,
197, Waterloo Road,
Blackpool.
Tel: 0253-403122

MICRO CHIP SHOP,
93, Friargate,
Preston, Lancs.

Tel 0772-22669

HARDEN MICRO-
SYSTEMS, 28-30, Back
Lord Street, Blackpool,
Tel' 0253-27590

NORTH WEST
COMPUTER
CONSULTANTS LTD.,
214 Market Street,
Hyde, Cheshire
Tel 061-366-8624

HEWART MICRO-
ELECTRONICS,
95, Blakelow Road,
Macclesf/eld,
Tel' 0625-22030
KARADAWN LTD.,
2 Forest Way,
Great Sankey,
Warrington.
Tel' 0925-572668

PHOTO-ELECTRICS,
459 London Road,
Sheffield,
Tel' 0742-53865

BRIAR WOOD
COMPUTER SERVICES,
8narwood House,
Preston Street,
Bradford,
Tel: 0274-306018

THOMAS WRIGHT LTD.,
Thorite House,
Laisterdyke,
Bradford.
Tel 0274663471
GNOMIC LTD.,
46, Middle Street,
Blackhall,
Hartlepool.
Tel 0783-863871

BRIERS COMPUTER
SERVICES, 1, King
Edward Square,
Middlesborough,
Cleyland.
Tel: 0642-242017

3 LINE COMPUTING,
36, Clough Road. Hull.
Tel: 0482-445496

H.C. COMPUTER
SALES LTD., 182,
Earlsway, Team Valley
Trading Estate,
Gateshead,
Tel: 0632-874811

EWL COMPUTERS LTD.,
8, Royal Crescent,
Glasgow.
Tel: 041-332-7642

CUMANA LTD 35 Walnut Tree Close, Guildford, Surrey, GU1 4UN.
Telephone: (0483) 503121.

Please add VAT to all prices.

Delivery at cost will be advised
at time of order.
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()Registered trademarks of Commodore,
Apple Inc., Hewlett Packard, ACT.

COMMODORE
No. 1 best seller in the U.K. Tackles
your bookeeping, stock control and
word processing. This system is
reliable and superb value.

APPLE®
One of the most versatile on the market.
Expandability up to 48 kbytes of user
memory, supported by a large range
of programs and peripherals.

HEWLETT
PACKARD

A portable (only 20 Ibs) specialist
computer with a fully integrated
keyboard, display and printer.

ACT 800 series
A large microcomputer system
supported by an excellent range of
programs. Expandable to multitasking after -sales care.
up to 20 meg.

ORDERNOV
NEW AMAZING

HOME COMPIITERVIC
240

ease send me
details and price list.

Pl

With the best prices,
and best service
in the South
We offer you a choice of these budget priced,

easy to operate microcomputers. Starting in
price from an amazing £200 for a computer,
£1,500 for a complete system. All come with
a versatile range of programs to meet todays
modern business needs.

Try one out for yourself
If you're not sure how a microcomputer can

help, call in at our WOKING SHOWROOM at
32 Chertsey Rd., Woking. Tel: (04862) 63901.

Keeping you going
Fast reliable SERVICE if you're based in

11 London and the South.

Buying your system

PIETALECT
MICROCOMPUTERS

Your computer company for London and the South I

Attractive terms, leasing and the best deals
available in London and the South.
Remember, when you buy from Petalect

you're getting 10 yrs EXPERTISE, SERVICE,
ADVICE and TRAINING and the best

Name

Company
Position
Address

Post Code
Petalect Microcomputers.
Dept.PC, 33/35 Portugal Rd., Woking, Surrey GU215.1E
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NEW! For Atom Owners

Vat C)lin
Acorn are right on target with a

whole range of games
GET THE BEST - FORGET THE REST
All Acornsoft games are designed and produced by the manufact-
urers of the Atom. Trust the manufacturer to get the very best out
of his product. Realistic sound effects, great graphics and colour too!

OCR 
0 R RRR 000 A.OISW WOW

w so

P16

GAMES PACK 1
Asteroids Shoot them before
they crash into you. Lists ten
best scores. Program 4K, graphics
6K.
Sub Hunt Command a destroyer
tracking a submarine, find its
position and destroy it. Program
1K, graphics Y.K, needs floating
Point.
Breakout Score points knocking
bricks from wall. Ball has two
changes of angle and speed.
Program 3K, graphics 1-2K.
COLOUR
GAMES PACK 2
Dogfight Two -player game
each player controls a plane and
tries to shoot down his opponent
without crashing. Program 4K,
graphics 6K.
Mastermind Guess the com-
puter's code before the computer
guesses yours; program 3K,
graphics 'AK.
Zombie Land on Zombie island;
try to lure all the zombies Into
the swamp. In desperation jump
into hyper-spacel Program 3K,
graphics 'AK. COLOUR
GAMES PACK 4
Star Trek Classic computer
game, rid the universe of
Klingons. Short and long-range
scans, galactic map, phasers,
photon torpedoes, shields, etc.
Program 5K, graphics 2K.
Four Row Take turns in placing
marbles on the board; the first
to get a line of four wins.
Program 5K, graphics 6K.
COLOUR
Space Attack Repel the
invasions of earth and avoid
being hit by the gunner ships.
Becomes progressively harder
with each invasion. Program
3K, graphics 6K.
GAMES PACK 6
Dodgems Steer your car and
avoid the computer -controlled
car programmed to collide.
Survive, and the game gets faster.
Program 4K, graphics 6K.
Simon Test your ability to
remember a progressively longer
sequence of lights and tones.
Adjustable skill level. Program
2K, graphics 3K. COLOUR
Amoeba Try and create the
shapes devised by the computer.
Program 3K, graphics 3K.

ORDER

SPACE INVADERS
This has proved to be the most
popular video game ever. And
now we've brought it right up
to date. Different, types of
invaders, flying saucers, shelters,
laser guns and full sound effects.
Program 5K, graphics 6K
Also in Games Pack 5
Wumpus + Reversi

GAMES PACK 3
Rat Trap Move your rats without
colliding with the trails left.
Entangle your opponent before
he entangles youl High-speed rat
action -replay. Program 4K
graphics 6K.
Lunar Lander Land a spacecraft
on a lunar crater; altitude
velocity, fuel and drift. Program
1K, graphics 'AK.
Black Box Deduce the position
of four invisible objects in the
Black Box by firing rays at them.
Program 4K, graphics 'AK.

I
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GAMES PACK 7
Green Things An alien life -form
has invaded your spacecraft;
discover a way of destroying it
with the weapons available on
the ship. Program 5K, graphics
2K. COLOUR
Ballistics Take turns in firing
shells at the other player, taking
into account the wind and shape
of the hill, Program 3K, graphics
6K, needs floating-point.
Snake Grow yourself a snake by
guiding it towards digits which
it eats. Program 2K, graphics' K

TODAY!
Just send a cheque or money order only £11.50 per pack

including VAT and post and packing. State which packs you want.
Or ring 0223 316039 or 01-930 1614 quoting your

Access or Barclaycard number. Allow 14 days for delivery.

Or if you think you can wait for more details just write to
Acornsoft Limited, 4a Market Hill, Cambridge.

ACORNSeFT TAKE GAMES SERIOUSLY
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All products Prices exclude
guaranteed 1 year VAT

COMPUTERS

North Star Horizon
32K dual drive DD £1,649
64K quad £1,999

£3,999
Commodore p.o.a.
Pet toolkits from £24
TEXAS TI99/4 New PAL version £250

5 MB with 51/4" HD

SOFTWARE
High Speed COMPILED
Accounts for North Star £295
(please send for full brochure)
COMPILED Stock control £195
CPM ready configured for North Star p.o.a.
Wordstar ready configured for North Star p.o.a.
Northwood & Mailmerge £100
FORTH for North Star £95
FORTH for CP/M £95
FORTH for PET £55
Book: "Using Forth" by Forth Inc. p.o.a.
Pet Disk Debug £18

PERIPHERALS
Diablo 630 printer £1,299
NEC Spinwriter £1,399
Hazeltine 1420 VDU £499
Vulca Craig word processing VDU £645
WATANABE Digiplot £799
VAT and Carriage extra
Repairs on many products carried out by our
experienced engineers.

INTELLIGENT ARTEFACTS LIMITED
Cambridge Road, Orwell,
Royston, Herts SG8 5QD
Telephone: 0223-207689
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74LS
74LS
74LS
74LS
74LS
74LS
74LS
74LS
74LS
74LS
74LS
74LS
74LS
74LS
74LS
74LS
74LS
74LS
7415'60

"P
'''P
7S
70oo

90p.,,,,
'""P
80o,,,,,.-

'"'''P
90o1 20p.ISOOp

120
500P
32Sp

.,71)
;:r)
;:P
yo
,'",,P
T.P
,,,,,751)

12.0p

12.P
8°P

11:1°P
120p

214P
110P
140P
250p
250p
100P
100P
100P
8OP
60p
80P
60p

100P
120P
150p

SERIES
14p
14o
0,

'''P
16p
20p
20P
20p
20p

3°P
32,13

3"'P
SOp

2,2P
"P
27P
3°P
38p
20p

2771°-°30p

2513

60p
60
24P
30P

30plir
33°61,',

"70p
800,,,
3-'40p

p.,
7,7
bop-"P

' "P
07 4Sp
09 6°P
12 40p
13 4Sp
14 45p

22 ,:P
23 "P
24 180p
25 sop
26 50p
32 6.017

33 30p
36 45p
38 55p
39 ssp
45 120p
47 160p
48 I40p
51 70p
53 60p
54 200p
55 50p
56 sop
57 50p
58 60p

90p

7415161 7S0
7415162 80P
7415163 75P
7415164 70p
7415165 10°P
741_5166 I 20P
7415173 110p
7413174 80p
7415175 7013

7415181 200p

75P
7413191 75P
7413192 7Sp
7413193 7513
74L5194 251,
7413195 2813
7415196 7313
7415197 9013

741_5221 "P
7413240 120p
7413241 12.0p

7415242 8.P
74L5243 90P74L5244745189
7413245

: 2°0 .P

7415247 14°P
7415251 75P
7413253 ,7,5P
7413257 P
7415258 75P
7413259 1OOP
7415266 100P
7415273 1 20,p

7415279 .5r
7415283 ,31)
7415298 160P
7413299 300p
74LS323 250p
7415324 I 50p
741_5348 200P
7415365 4"
7415367 48p
7415368 4813

7415373 12013

7415374 120p
7415375 120p
74LS377 120p
7415378 100p
7413390 82P
74L5393 90P
7415399 200p
7415445 I 40p
7415640 300p
7415641 450p
7415642 45013
74LS643 450p
7415644 450p
74L5668 100p
7415670 22Sp

74S SERIES
74500 60p
74504 60,p

7.P755087SP
74510 60p
74520
74530

6013

74S32
6213

9r
74537 90P
79S64 60p
74574

,
74585

9'P
300p

74586 I5Op
7451 I 2 120p
745114 120p
745124 30"
745132 I60,p
745133
745138

7.P
225p

745139 225p
745157 250p
745174 250p
745175 320p
745194 35°P
745241 450p
745260 70p
745373 40013
74S374 400r
93 SERIES
9301 160p
9302 17Sp
9308 316p
9310 275p
9311 27Sp
9312 160p
9314 165p
9316 225p
9321 225p
9322 150p
9334 360p
9368 250p
9370 300p
9374 200p
4000 SERIES
4000 15p

4001 lap

4002 2013

4006 70p
4007 20p
4008 70p
4009 40p
4010 40p
4011 16p
4012 25p
4013 3513

4014 7Sp
4015 70p
4016 3sp
4017 50p
4018 70p
4019 45p
4020 6Sp
4021 7Sp
4022 20P
4023 20p
4024 40P
4025 20p
4026 13013

4027 40p
4028 60p
4029
4030

7Sp

40P
4031 170P
4034 200p
4035 110P
4036 295p
4039 295p
4040 60p
4041 80p
4042 65p
4043 7Sp
4044 70p
4046 80p
4047 7Sp
4048 SSp
4049 app
4050 30p
4051 65p
4052 80p
4053 6Sp
4054 13013
4055 125p

120p
4059 SOOp
4060 90p4063isop100p4066

35p
4067 400o, n
4068 ''P
4069 20o
4070 30P
4071 25p
4072 2Sp
4073 25p
4075 2Sp
4076 60p
4081
4082

22p
27p

4086 72p
4089 150p
4093 4Sp
4094
4095

200p
95p

4096 95p
4097 340p
4098 90p
4099 120p
40100 220p
40101 132p
40102 180p
40103 I 80p
40104 99p
40105 120p
40106 SOp
40107 60p
40108 470p
40109 100p
40110 300p
40114 250p
4502 70p
4503 SOp
4507 4Sp
4508 200p
4510 70p
4511 8013

4512 80p
4514

200134515 200p
4516 75p
4518 70p
4520 80p
4521 210p
4526 90p
4527 150p
4528 80p
4532 110p
4534 500p
4536 300p
4538 120p
4543 140p
4553 320p
4556 60p

4560 180P
4569 180P
4572

,,,30P
4583 ' '''.,
4584 50P
4585 1"P

PERIPHERALS 1

3242 800p
3245 450o
6522 600p
6532 000p
6820 37Sp
6821 loop

MEMORIES
RAMS
2

2

2

2

2

01-41 400p
02-2L 120p
11-41 300p
I 2A 300p
14-2L 300p

INTERFACE ICs
AD561J 1400p
AD7524 600p
DAC1408-8 200p
DM8 I 31 37513

DP8304 450p
DS8835 250p

MISCEL-
LANEOUS
6MHz UHF Mod.

350p
8MHz UHF Mod.

16 Key Pad 450p

4724 150p
40097 9"
14411 700p
14412 ,31°P
14433 ""P
14599 290p

685015°P180p
6852 370p
8155 soop
8205 32013

8212 175p
82 16 200p
8224 250p

2
2

4027-3
4044-4
4116-2
4118-4
5101

14-3L 250p
14-4L 20013

350p
60013

200p
600p
300p

DS8836
DS8838 225p
MC1488 75P
MCI489 7S13

MC3446 325P
MC3480 800p
MC3487 300P

S I 00 Busboard

DIN4 I 612 Plug
45013

DIN41612 Socket
45013

43 way Edge Con

CPUs
1600 1200p
1802C 750p
2650A 1600p
6502 550P

8226 250p
8228 25013

8251 400p
8253 80013

8255 400p
8257 800p

6810
20013

6116 120013

6514 512°P
4164 1600p

MM58174 1200p
75107 160p
75110 160p
75154 175p
75182 230p
75324 315p

250p
31 way Plug 0.1"

12013

31 way SKI O. I"
120p

Logic Probe LP I
6502A 100P
6800 375P
6802 6501,
6809 I 600p
INS8060 1000p

8259 800p
8279 95013

Z80-CTC SSOp
Z80A-CTC 600p
Z80 -P10 SSOp

ROMS
745188

,277",/'

-,-61,..'745201
--,,-,7"745287

75361 ISOp
75363 400p

75365 ISOp
75451/2 12p

75491/2 70p

Logic Probe LP2131
El 8

Logic Probe LP3
C49

8080A 450p
8085A 650P
9980 2000p
Z80 550P

Z8ODART LI2
Z8OADART L IS
Z8OADMA L12
Z80A-F110 600p

-P745387 350p
74$470 650p
745471 650p

8T26
8728
8795
8T97

60P.

"P
60o

.-

60p

Zero Insertion
Force Socket
24 pin L7

Z80A 650p Z80-510-1 2400p 745472 900p
745571 900p 811595

811396
20p
40p

DIL Switches
4 way SPST 90p

CHARACTER
GENERATORS KEYBOARD

745573 900p
(Many more
stocked)

811_597
8ILS98

20p

40p

6 way SPST 105 p
8 way PST 120p

3257A 1 000p ENCODER
AY 700p

9601
9602

10p
220p CRYSTALS

R03-2513 U.C.
650p

-5-2376
EPROMS TMS9914 L25 32.768KHz 250p

100KHz 300p
R03-2513 L.C.

700p
74S262 1000p

UARTS
AY -5- I 0 I 3A 350p
AY -3-10 I 5D 400p

1702A 700p
2708 300P
2716( + 5v) 400p
2732 £9

FERRANTI
ZN425E-8 400p
ZN427E-8 750p

200KHz 370p
1.0MHz 320p
I .008MHz 350p
I .8432MHz 325p

1M6402 450p 2532 ES. 2.00MHz 325p
2.45760MHz 325p

CRT
CONTROLLER
MC6845 1000p
MC6847 ill
5FF96364 1100p
TMS9918 600013

FLOPPY DISC
CONTROLLER
FD1791 [30
FD1771 L25
mINI DRIVE
FD -50A £140

VOLTAGE REGULATORS
Fixed Plastic TO -220
IA -ve
5v 7805 55p 7905 60p
6v 7806 55p 7906 80p
8v 7808 55p 7908 80p
12v 7812 SSp 7912
15v 7815 55p 7915 60p

3.276MHz 300p
3.579MHz I 75p
4.00MHz 290p
4.194MHz 300p
4.43MHz 125p
5 OMHz 32Sp
6.0MHz 300p
6.144MHz 300p

LOW PROFILE DIL SOCKETS BY
TEXAS
8 pin 9p 18 pin 16p 24 pin 22p
14 pin I Op 20 pin 18p 28 pin 26p
16 pin I 1p 22 pin 20p 40 pin 30p

WIRE WRAP SOCKETS BY TEXAS
8 pin 30p 18 pin 50p 24 pin 7013

14 pin 35p 20 pin 60p 28 pin 80p
16 pin 40p 22 pin 65p 40 pin 100p

I 8v 7818 55p 7918 sop

24v 7824 55p 7924 80p

I 0OrnA + ve TO -92
5v 78105 30p 79L05 7013

I2v 78112 30p 79112 lop

I5v78 LI 5 30p 751_15 70p

OTHER REGULATORS
LM309K 140p

7.0MHz 30013

7.168MHz
300p3008.00MHz P

8.867MHz 300p
0.00MHz 31130
0.7MHz 300p

6.00MH2.0MHz

350p
z 350p

8.00MHz 300p
8.432 35013
9.968MHz 390p-

MINI FLOPPY DISC DRIVE
TEAC FD -50A 40 TRACKS

S/D DENSITY
£140 + £2 P&P

LM317T 200p 78MGT2C 140p
LM323K 500p 79GUIC 225p
LM723 37p 79HGKC 650p
78GUIC 200p 78P05 7500
78H05 SSOp RC4195NB I SOp
78HGKC 600p TL497 300p

26.690MHz 350p
27. I 45MHz 325p
4300.06m66FTHz 330500pp

55-5MHz 40013
116.0MHz 350p

* SPEECH SYNTHESISER *
(A Project by TEXAS INSTRUMENTS LTD)

'Superb major solid state speech project for under £100.
Promises to have a dramatic impact on State -of -Art
Electronics - now and for generations to come.

 A talking library of over 200 words with further expansion
space.
Easy interfacing to a microcomputer through a few lines
of BASIC.

Pitch control has exciting electronic music applications.
A re -print of original constructional article by E & MM (June 81) available at 65p plus
large S.A.E.

COMPLETE KIT OF PARTS (INC. PCB) £87
(NB: We are fully authorised TEXAS INSTRUMENTS distributor for above project)

ACORN ATOM
Kit £120 Built £150

SOFTY
Kit £99 Built £120

Ideal Software dev. tool

40.- SPECIAL OFFERS ilt
1-24 25-99 100

2114L145Ons) 1.30 1.20 1.10
27161+ 5v) 3.00 2.75 2.50
41161200ns) 1.20 1.10 1.0(

We carry large stocks of Memories, Govt., Colleges, etc. TECHNOMATIC LTD
TTLs, CMOS; LINEARS, TRANSISTORS AND orders accepted. 17 BURNLEY ROAD,OTHER SEMI -CONDUCTORS and welcome Callers MON-FRI 9.30-5.30
inquiries for volume quantities. Welcome SAT 10.30-4.30 LONDON NW10

(2 min. DOLLIS HILL Tube Station)
VAT: Please add 15% to total order value (Ample Street Parking)

P&P: Please add 40p NEW RETAIL SHOP Tel: 01-452-1500/01-450-6597
ACCESS & BARCLAY accepted. 305 Edgware Road, W2 Telex: 922800
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Nowwe never
say no

Icarus can now offer a complete range
of microcomputers from 320K 60M

192

COMMANDER COMPUTERS
IEEE Communications Port with 4
RS -232 serial ports and 4 8 -bit parallel
ports. Full graphics standard. Three
models - the fully self-contained 964 with
integral 9" video display, the F64 with 2 8"
disk drives and the M64 with one 5" disk
drive.

O

.7, ......... ,A4.143

tttt 1 7

'Y-1-1.1111

MULTI-USER MULTI -PROCESSOR
SYSTEMS
Designed to give unparalleled performance for one to
16 users. Each terminal has a dedicated processor with
its own RAM.

011.111.0.11111

11.10 Mit 11111
111111 1111 Ilk 411111\

111. 41116

w.=, III Ilk 4IW V10111 11. MINIM

,ra

ftm

SINGLE AND MULTI-USER UPGRADEABLE/
EXPANDABLE SYSTEMS
Offering the disk storage capacity that's exactly right for you. Single user
machines to take 51/4" or 8" floppy disks giving 320K -2.4M capacity and
multi-user machines with up to 60M on hard disk.

A comprehensive new range of microcomputers so versatile that a system may be compiled for each and every micro -based
application - that's the exciting news from Icarus. Columbia Data Systems of the USA has appointed Icarus to handle its full
range of CP/M and MP/M single and multi -terminal products with hard and floppy disk storage capacities. Which means that

whenever you need a microcomputer, for whatever purpose, Icarus will never have to say no.

For full details of the complete Columbia range, or if you would like to become a dealer yourself, contact

Computer Systems Ltd.

Icarus Computer Systems Ltd. Deane House 27 Greenwood Place London NW5 1NN Tel: 01-485 5574 Telex: 264209
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SYSTEM 4000
EPROM EMULATOR/PROGRAMMERS

P4000 PRODUCTION EPROM
PROGRAMMER
This unit provides 'simple, reliable'
programming of up to 8 EPROMs. It
has been designed for ease of
operator use - a single 'program'
key starts the blank check - pro-
gram - verify sequence. Indepen-
dent blank check and verify controls
are provided along with mode, pass/
fail indicators for each copy socket
and a sounder to signal a correct key
command and the end of a program-
ming run. Any of the 2704/2708/
2716 (3 rail) and 2508
/ 2716 / 2532 / 2732 EPROMs may
be selected without hardware or per-
sonality card changes.
2 year warranty. Price £545 + VAT:
+ £12.00 DELIVERY
VM10 VIDEO MONITOR
This compact, lightweight Video
Monitor gives a clean crisp picture
on its 10" screen. Suitable for use
with the EP4000, SOFTY and other
systems. 12 month warranty. Price
£88 + VAT, carriage paid.

MODEL 14 EPROM
ERASERS

MODEL UV140 EPROM
ERASER
Similar to model UV141 but with out
timer. Low price at £61.50 + VAT,
postage paid.

EP4000 EPROM EMULATOR/
PROGRAMMER
The microprocessor based EP4000
has been designed as a flexible, low
cost, high quality unit for emulating
and programming all the popular
NMOS EPROMs without the need
for personality cards, modules or
hardware changes. Its software
intensive design permits selection of
the 2704 / 2708 / 2716 triple rail
EPROMs and the 2508 / 2758 /
2516 / 2716 / 2532 / 2732 single rail
EPROMs for both the programming
and emulating modes.
The video output (T.V. or monitor) for
memory map display in addition to
the built-in Hex LED display, for
stand alone use, is unique in this
type of system. This, with the double
function 28 key keypad, powerful
editing features, powered down pro-
gramming socket, buffered tri-state
simulator cable and 4k x 8 data RAM
gives you the most comprehensive,
flexible and compact systems avail-
able today.
2 year warranty. Price £545 + VAT:
+ £12 DELIVERY

MODEL UV141 EPROM F.
ERASER
 14 EPROM capacity 00
 Fast erase time 4-
 Built-in 5-50 minute timer
 Safety interlocked to prevent eye

and skin damage
 Convenient slide -tray loading of

devices
 Available Ex -Stock at £78 + VAT

Postage Paid

DISTRIBUTORS REQUIRED - EXPORT ENQUIRIES WELCOME.

GP INDUSTRIAL ELECTRONICS LTD,
UNIT 6, BURKE ROAD, TOTNES INDUSTRIAL ESTATE,
TOTNES, DEVON.
TELEPHONE: TOTNES (0803) 863360 (Sales) / 863380 (Technical Service),
TELEX: 42596 GP ELEC

SOFTY 4:,.0
SYSTEMS

SOFTY 2
LOW COST 2716
EMULATOR/PROGRAMMER
 Direct output to T.V.  High speed
cassette interface  On card
EPROM Programmer  Multifunc-
tion touch keypad  2K Monitor in
2716  2K RAM  128 byte
scratchpad RAM  2K EPROM
Emulation  Can program 2732/
2532 in two halves  Editing
facilities including -- Data entry/
deletion, Block shift. Block store,
Match byte, Displacement calcula-
tion  Supplied with ZIF socket,
Simulator cable, comprehensive
manual, Antistatic lined EPROM tray
and PSU. SOFTY 2 £169 + VAT
(includes p&p)

SOFTY 1
LOW COST 2704/2708
EMULATOR/PROGRAMMER
 Direct output to T.V.  High speed
cassette interface - On card
EPROM Programmer  Multifunc-
tion keypad  1K Monitor in 2708
 1K RAM  128 byte scratchpad
RAM  1K EPROM Emulation
 Comprehensive editing facilities
 Supplied with ZIF socket, Simula-
tor cable and comprehensive
manual.
SOFTY 1 (Built and tested)
£120 + VAT
SOFTY 1 Power Supply £20 + VAT

SOFTY 1
CONVERSION CARD
Enables SOFTY to program the
single rail EPROMs, 2508 / 2758 /
2516 / 2532. Selection of device
type and 1K block are by pcb slide
switches. ZIF Programming socket.
Supplied built and tested. £40 +
VAT.
EX -STOCK EPROMS

1-24 25-99 100 up
2732 6:50 5:75 4:95
2716 2:80 2:60 2:40
2708 2:80 2:60 2:40

ADD VAT AT 15% - POSTAGE PAID!

WRITE OR TELEPHONE FOR DETAILS
ON ANY OF OUR PRODUCTS

PRACTICAL COMPUTING November 1981

 Circle No. 294
199



Commodore official distributors
NEW DAISYWHEEL PRINTER IN STOCK
NEW MATRIX PRINTER NOW IN STOCK

THE RELIABLE VALUE FOR MONEY SYSTEM
WITH FULL AFTER SALES SUPPORT.

4008/16/32
8032 - 8050

111

64K SID £1650
64K 121) f2150

64K+

1.5 MEG £2750

FULLY
INTERGRATED

ACCOUNTS
PACKAGE.

48K £695

LDISKWITHCON.f383
DISK._ £299

FULL RANGE OF
MONITORS

--- B/W - GREEN OR
COLOUR.

WMPAPER TIGERS.

Apple authorised distributors
The sophisticated quality system with
a reputation for advanced design and

innovation.

SHARP Z80 K

20K £410
DISK DRIVES
PRINTERS ETC.

The incredible computer system
now available ex -stock including the

New Duel Drive Double Sided Floppy Disk.

LT® o
MICROCOMPUTER SYSTEMS

462 COVENTRY ROAD  SMALL HEATH  BIRMINGHAM B10 00G
Telephone: 021-773 8240 or 021-772 5718 Telex: 335909 (Camden G)

BARCLAYCARD

MIZEI
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PNL low cost printers

200

Microline 80
ftf Print Speed 80 cps *
)IE 9 x 7 matrix *
3K Full 96 character ASCII plus basic *

graphic set
* Font - upper and lower case, single

and double width with selectable
program

*

* One to three part media: - *
Friction feed to 8.5 wide A(

Pin feed 9.5 wide *
Tractor feed 3 to 9.5 wide 3K

* Standard / wide nylon ribbon on 2'
spool

 Parallel interface - Centronics
compatible, optional RS233-C

Microline 80 £250

Microline 83/82
Program -selectable fonts
6 and 8 lines per inch
Continuous operation
200.000.000 character head
Switch -selectable 8 European
national character sets in addition to
U.S. ASCII set
Graphics -64 shapes
Friction. pin and tractor feed forms
Forms control
Interfaces -Centronics compatible
and RS -232-C.

ANADEX 9500
* 132/158/176 or 132/165/198/220

Columns Font or 120/200 CPS with
11 x 9/7 x 9 Character Font

* High Density Graphics
* Bi-Directional Printing with Shortest

Distance Sensing Logic
w Adjustable Width Tractor Paper Feed
3K Complete Forms Control
)1( Horizontal and Vertical Tabs  

Microline 82 £370 9500 £795
Microline 83 £650 9501 £870

8000 £500

Plus PET Commodore Interface £64 PHL also offers a wide range of services including the
supplying of paper. ribbons, and maintenance contracts.

For more information contact -

4k4:4 :
PERIPHERAL HARDWARE LTD.
Armfield Close, West Molesey, Surrey. Tel: 01-941 4806

3[ Full Communications Control  ,
* Parallel RS -232-C and Current Loop  N.'s.

Interfaces Standard 41C ,C)

o

QC)

° ,40

, ,co

A

v-
?'

(5)

q
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Beni a Eunpuier
Did you know you can
rent a computer for as
little as £2.76 per week
(ACORN ATOM).

Minimum Rental 12
months. Written quo-
tation on request.
Please phone for
details.

a

R

.st

iTlonitors
Et Tics
COLOUR TV'S BY
FERGUSON, J.V.C..
MITSUBISHI,
PANASONIC,
TOSHIBA.
PANASONIC TC492
Colour TV 12" £199.00
SHARP B/W 12" TV ..£54.90

MONITORS
9" O.P.C. GREEN £95.00
9" APF 8/W £85.00
9" HITACHI B/W £112.17
12" BMC £180.00
12" NEC GREEN £159.00
12" NEC COLOUR £579.00
(Please add VAT to prices above)

Mail Order ficcessories
All items listed are available through our fast efficient mail order service. It
you find our prices are not competitive then we will be pleased to match any
genuine offer in this magazine.

P & P Rates: a 0.75
ACORN
Colour Encoder
Floating Point Rom
Memory Chips
Magic Book
Printer Drive

20.00
20.00

ea 1.95
5 50
9 00

Printer Buffer 2 50
Utility 10.00
VDU 10.00
Maths Pack 10.00
Games Packs 1 to 7 10.00
Word Pack Rom 26.00

APPLE
(Please ring for software not listed)
Visicalc (new 16 sector) 111.00
Visiplot 100.00
Visitrend/Visiplot 144.00
Visidex 111.00
Ciscobol 475.00
Desk Top Plan 65.00
Micro Modeller 425.00
APM 121.00
Writer 39.00
Magic Window 79.00

BOOKS
(Send SAE for full list)
Acorn Magic 5 50
Microsoft Basic 8.95
Basic Basic 8 25
Learning Level II 11.00
Basic Handbook 11.00
Introduction to Pascal 8 75
Programming in Pascal 6 95
CP/M Handbook 8 95
Programming & Interfacing

65 02 8.95
Programming the 65 02 9 10
Basic Computer Games 5 50
Basic A Unit for

Secondary Schools
More Basic Computer Games
Making Most of ZX80
Machine Language

from ground up 9.00 c
Getting Acquainted with

your VIC 20 5 95 C
Getting Acquainted with

your Acorn Atom 7 95 c
ZX81 Companion 7.95 c
ZX81 Pocket Book 4 95 c
MEMORY CHIPS
4116 (Apple. Sharp) ea 1.50 a
2114 (Acorn) ea 1.95 a
4027 (1/2 K Sharp) ea 0.50 a

VIDEO GENIE
Sound Mod 7 50 a
Colour Mod 39.46 b
Synthesiser 45.00 b
EG 3013 Expander 185.00 d
EG 3013/FIS232 215.00 d
Lower Case 35.00 b
Dust Cover 5 55 a

b 1.00 c 1.50 d 2.50
Invaders 13.00 a
Biorhythm 7 50 a

a Battle Of Britain 13.50 a
a Pinball 13.00 a
a Pods 13.50 a
c !mon 23.10 a
a Sargon II chess 25.00 a
a Startrek 9 50 a
a Z chess 3 14.50 a
a Adventure Sampler 6 50 a
a Adventure 1 to 9 8 75 a
a Haniball 13.50 a
a Android Nim 8 75 a

Tables 6 50 a

SHARP
CE 121 Cassette Interface 11.50 b

CE 122 Printer interface 63.90 b

Assembler Tapes & Manual 20.44 b

Machine Language tape &
Manual 41.40 b

Pascal Interpreter (MZ80K) 50.00 b

Speed Basic 10.00 a

Biorhythm 4 00 a

Autocross 4 00 a

Hanoi 4.00 a

Fox & Geese 4.00 a

Four in a Row 5 00 a

Moonlander 5 00 a

Composer 4 00 a
Bank Account 5 00 a

Posiedon 5 00 a
Address Book 4 00 a

Anagrams 3 00 a

Dust Cover 5 00 a

P3 Printer Dust Cover 5 00 a
Picture Count 5 00 a
Count & Add 500 a
Match the Word 5 00 a
Character Match 5.00 a
Head On 600 a
SUPERIOR SYSTEMS SOFTWARE
SHARP
Games Pack 1

(5 games on Cassette) 10.00 a
Games Pack 2

(5 games on Cassette) 10.00 a
CALCUBET - Complete Bookmaker
Bet Calculation programme,
various versions available.
Phone for details.
APPLE
Games Pack 1

(Disc 5 games) 12.50 a
Games Pack 2

(Disc 5 games) 12.50 a
VIDEO GENIE
Games Pack

(5 games on Cassette) 10.00 a
Education Pack 1

(3-6 year old on Cassette) .10.00 a
Please add P & P and then VAT at 15%

(Zero VAT on Books)

b
b
b
b
b
b
b
b
b
b

4 45
.6.25
6 95

c

c

c

I 
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V
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HOFdll18112 

SYSTEMS BY
ADLER, APPLE, ACORN,
PANASONIC, SHARP,
VIDEO GENIE.

iii

SHARP
PC1211 POCKET
SHARP MZ80K(20K)
SHARP MZ80K(48K)
(plus £25 worth of free software)
SHARP MZ80K(64K) £999.0C

£79.00
£390.00
£405.00

ACORN
ATOM KIT 8K ROM + 2K RAM £123.00
ATOM ASSEMBLED 8K ROM + 2K RAM .£153.00
ATOM KIT 12K ROM + 12K RAM £223.00
ATOM ASSEMBLED 12K ROM + 12K RAM £253.00
POWER SUPPLY £11.00
APPLE 11 (48K) £695.00
ADLER SYSTEMS FROM £1550.00
VIDEO GENIE (16K) £275.00
COMMODORE VIC 20 P 0 A
VIDEO GENIE Model 2 £355.00

ALL ABOVE PRICES INCLUSIVE OF P&P
Please add VAT.

COMPUTER ACCESSORIES
C12 Digital Cassettes. Box of 10 £7.90
51/4 Discs Single Sided Double Density. Box of 10 £20.00
51/4 Double Sided Double Density. Box of 10 £32.00
SHARP Speed Basic £10.00

Please add P&P (77p) & VAT for above accessories

NtisfiTrirwrr
Peripherals

PRINTERS
SEIKOSHA GP80 £195.00
EPSON MX80F/T £399.00
MICROLINE 80 £299.00
MICROLINE 83A £799.00
CENTRONICS 737 £395.00
SHARP MZ80P3 £379.00
SHARP MZ80P5 £415.00
EPSON MX100 £575.00
EPSON MX130 PO
EPSON MX80F/T2 £480.00

DISK DRIVES
SHARP DUAL DRIVE £580.00
VIDEO GENIE SINGLE DRIVE £215.00
VIDEO GENIE DUAL DRIVE £410.00

INTERFACE UNITS
A WIDE RANGE OF INTERFACES ARE

AVAILABLE EX -STOCK
WESTRA COMPUTER STATION

DESKS IN STOCK
(Please add VAT to prices above)

Interest Free and
Lease Purchasing Ran

INTEREST FREE CREDIT
AVAILABLE ON ALL ITEMS
OVER £300. PLEASE PHONE
FOR DETAILS. LEASE
PURCHASE SYSTEMS FOR AS
LITTLE AS £10 PER WEEK!

2..o

Superior Systems Lid.
178, WEST STREET, SHEFFIELD S1 4ET TEL: 0742 755005

LSO AT: QUADRAPHENIA, 19 BRADFORD ROW, (HALLGATE) DONCASTER
DN1 3NF TEL: 0302 21 21 5

Business Hours: Sheffield Mon -Sat 9am-5.15pm Doncaster Mon -Sat 10am-5.00pm

Il

.1

sic
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8" DISC STORAGE

at the RIGHT price!

8" SINGLE SIDED DRIVE

8" DOUBLE SIDED DRIVE

**************
* drives also supplied boxed*
-1r
* with power supply PLUS *
* 50 -way cable, to suit most *
* micros. Available as 1, 2 or*
* 3 drive units**************

£250.00
£340.00

*************
ALL PRODUCTS carry 6-*

* month guarantee with 24-*
* hour replace/repair
*turnaround

*************
call us for details
of similar 51/4" products

COMPUTRONIX (0792) 813551
192 Birchgrove Road,
BIRCHGROVE,

LSwansea, West Glamorgan.

C.W.O.
+ CARRIAGE
-4- 150/0 VAT
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MICROCOMPUTER COMPONENTS
LOWEST PRICES - FASTEST DELIVERY

CPUs SUPPORT CHIPS MEMORIES NEW LOW
6502 4.95 6520 3.15 PRICES
6800 3.70 6522 4.95

2114 L 20Ons 1+ 1.286802 5.11 6532 7.95
6803 11.809 6821 1.74 (Low power) 25+ 1.19
6809 11.95 6840 4.20 2114 L 300ns 1+ 1.28
8085A 5.50 68488P 9.11 (Lower power
Z80 CPU 4.00 6850 1.70 for Acorn etc)25+ 1.19
280A CPU 4.82 662 6.91 2708 450ns 1+ 1.99
CRT CONTROLLERS 6871A/I 18.70 25+ 1.86
9364AP 5.94 6875L 4.18 2716 450ns 1+ 2.49
9365 62.90 6880 1.07 (single .5v) 25+ 2.37
9366 62.90 6887 0.80 2532 450ns 1+ 5.50
6845 9.50 8212 1.70 25+ 5.31

DATA CONVERTERS
ZN425E 3.50
ZN426E 3.00
ZN427E 6.28
ZN428E 4.78
ZN429E 2.10
ZN432 28.09
ZN433 22.59
ZN440 56.63
ZN450E 7.61
Data Converter H'book

1.00
Data Converter Kit 29.95

8216
8224
8228
8251
8253
8255
AY -3-1015
AY -5-1013
AY -5-237G
MC1488
MC1489
MC14411
MC14412
RO-3-2513L

1.70
2.45
3.95
3.95
7.95
3.95
3.90
3.45
6.95
0.64
0.64
6.94
7.99
7.70

2732 450ns 1+
25+

4116 15Ons 1+
25+

4116 200ns 1+
25+

4118 200ns 1+
25+

6116 200ns 1+
2k . 8 25+
8264 20Ons 1+
64k . 1 25+

REGULATORS

5.43
5.24
1.15
1.06
0.80
0.72
3.90
3.23

10.95
9.95

12.00
11.00

BUFFERS RO-3-2513U 7.70 7805 0.50
81LS95 0.90 Z80 CTC 4.00 7812 0.50
81LS96 0.90 280A CTC 4.00 7905 0.55
81LS97 0.90 Z80 DMA 11.52 7912 0.55
81LS98 0.90 280A DMA 9.99
8T26A 1.50 Z80 DART 7.18 DIL SOCKETS
8T28A 1.50 280A DART 7.18 8 pin 0.07
8T95N 1.50 Z80 PIO 3.78 14 pin 0.09
8T97N 1.50 280A PIO 3.78 16 pin 0.09
8798 1.50 Z80 S10-0 13.95 18 pin 0.15
CRYSTALS Z80 S10-1 13.95 20 pin 0.17
1 MHz 3.00 280 S10-2 13.95 22 pin 0.21
1 8432 MHz 2.50 280A S10-0 13.94 24 pin 0.23
2 4576 MHz 2.50 Z 80A S10-1 13.95 28 pin 0.25
4 MHz 1.65 ZBOA as10-2 13.95 40 pin 0.29

OFFICIAL ORDERS WELCOME - QUANTITY DISCOUNTS AVAILABLE

MIDWICH COMPUTER
COMPANY LIMITED,
DEPT PC/1
Hewitt House, Northgate Street.
Bury St. Edmunds, Suffolk

'IP33 1H0. Tel: (0284) 701321

CREDIT CARD ORDERS WELCOME (ACCESS AND VISA)
24 HOUR TELEPHONE SERVICE

All prices exclude Post and Packing
(50p on orders under C10) and VAT
All orders despatched on day of
receipt with full refund for out of
stock items it required.
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rig' TESTED & ASSEMBLED
PCB'S & KITS

FULCRUZ- 6 MONTH GUARANTEE - REPAIR SERVICE FULCRUM'

Prigi
efP.

COMPuTER PRODUCTS
1.8080 S-100 ENCLOSURE SHEET METAL KIT

Just like THE ORIGINAL IMSAI: Mainframe with blue cover, cardguides and
hardware spaced for PS -28D Power Supply, up to 22 slot motherboard.
Kit of all metal parts and hardware with documentation £120.00
Thinker Toys Wunder Buss 20 for above w/o conn. £85.00
S-100 Connectors -each £3.60
8015 Blank jump-start panel w/3 switches £41.00
8035 Jump start panel for 2 SA -400 £95.00
PS28D POWER SUPPLY PARTS KIT
Mounts in the 1.8080 enclosure, supplies + 8V @ 28A, + / - 16V « 3A, kit
includes board, transformer, documentation, and all components. Improved
from original.
Kit
PIO 4.4

£180.00

4 parallel inputs and outputs (8212) £160.00
SIO 2-2
2 serial 110 ports, good to 9600 baud
VIO-F

£160.03

Improved memory mapped video I/O board, includes keyboard port. 256
character EPROM's. firmware, monitor.
Assembled & Tested
DIO/CD

£269.00

2 board disk controller for 8" or 51/4" £299.00
CPM' 2.2
For DIO including documentation £125.00
CPA
Improved Imsai style front panel works with Z80, etc.
MPU-A

£249.00

8080 processor board -requires CPA
MPLI-13

£129.00

80853MHz processor SBC w/serial plus parallel port, mdnitor £249.00
RAM 11164K MEMORY
64K byte dynamic RAM board -Utilizes the Intel 3242 refresh controller and a
single delay line for totally internal refresh. Uses time proven 4116 RAMS.
memory mapped I/O boards are allowed to coexist by the use of phantom.
Board select via A16 thru A20 extended address lines.
Assembled & Tested
IKB1

£349.00

M DXIntelligent

keyboard uses 8035 £189.00

Dual SA400 drive enclosure
DE 8

£78.00

Dual 800R/801R horizontal style enclosure wlpower supply and fan £270.00
VIO.X
New port mapped video 110 board w/8085 processor, 8275 CRT controller,
keyboard port, firmware.
Assembled & Tested £249.00
IEEE 488 + 3P
New IEEE -488 I/O interface with 3 parallel ports.
Assembled & Tested £599.00

FULCRUM"
COMPUTER 'MUM

1-8080 SYSTEM
The basic 8080 based S-100 system. Includes CPA front panel, 20 slot 10 MHz
motherboard (with all 20 connectors). MPU-A 8080 CPU board, PS -28D power
supply ( + 8V @ 28A, +l - 16V @ 3A), and chassis.
Assembled & Tested. With MPU-A £706.00
1.8015 BASIC SYSTEM
The complete 8085 system, includes MPU-B, 64K RAM 10 slot terminated
motherboard, PS.28aand jump start front panel.
Assembled & Tested £1035.00
I.8025 COMPLETE BUSINESS SYSTEM
Includes 1-8015 system and DS -8 Disk system wICPM 2.2.
Assembled & Tested.
1.2 M byte 8" drive £2933.00
2.4 M byte 8" drive £3017.00
1.8035
The 8085 computer system with twin 51/4" disk drives, DIO-D, MPU-b, 64K RAM.
chassis, 10 slot motherboard and power supply. Includes GPM' 2.2.
180K store £2386.00
360K store £2686.00
780K store £3186.00
Assembled & Tested.
VDP40
Desk -top 8085 micro -computer system with keyboard. 9" CRT display, 10 slot
S.100 board, 64K RAM, twin 51/4" disk drives.
Assembled & Tested £2820.00
DS -8
Dual 801R horizontal style 8" disk enclosure wlpower supply, fan, and 2 Shugart
801R drives.
Assembled & Tested £855.00
Above w/DIO-C & CPM 2.2 £1030.00
DS -5
Dual 51/4 " disk enclosure wlpower supply, fan, and room for 2 drives.... £189.80

ALL PRICES PLUS VAT 2 !loll
WIDE RANGE OF COMMERCIAL SOFTWARE AVAILABLE

COMPUTER SYSTEMS
INSTALLATION - SOFTWARE

PROGRAMMING - MAINTENANCE

FOR FREE PRODUCT
BROCHURE AND DETAILS
OF OUR SUPPORT SERVICES
& DEALERS

/IMO 0245 357136 Telex: 995411
V 0621 828763 Export enquiries welcome
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ELECTRONIC GAMES

"1
SEMI -PROGRAMMABLE T V GAME
+ 4 Cartridges + Mains
Adaptor
Normal Price £73
NOW REDUCED TO: Inc VAT

DA BA T.V. GAME1

FULLY PROGRAMMABLE
CARTRIDGE T.V. GAME
14 Cartridges available
Normal Price £87.86
NOW REDUCED TO:

£59

CHESS COMPUTERS

MANY UNIT
ARE COVERED BY
THE EXCLUSIVE
SILICA SHOP 2 YEAR GUARANTEE

r -SPEAK & SPELLS
Normal Price t49.95
NOW REDUCED TO:

MIN £39.50 vnT
Teach your child to
spell properly with
this unique learning
aid. Fully automatic
features and scoring.
Additional word
modules available to
extend the range of

words.

HAND HELD GAMES

EARTH INVADERS

These invaders are a breed of creature hitherto
unknown to man They cannot be killed by
traditional methods - they must be buried. The
battle is conducted in maze where squads of
aliens chase home troops The only way of
eliminating them is
digging holes and
burying them

HAND HELD GAMES

GALAXY
1000

The 2nd generation Galaxy Invader. The invaders
have re -grouped and have a seemingly endless
supply of spacecraft whilst the player's arsenal is
limited to lust 250 missiles to be launched from 3
missile stations. You have to prevent the invaders
landing or from
destroying your home
defences 19 95inc

Electronic Chess
Chess Traveller
Chess Challenger 7
Sensory 8
Sensory Voice
SPECIAL OFFERS:
VOICE CHESS CHALLENGER
Normal Price £245 NOW £135.00
SARGON 2.5/BORIS 2.5
Normal Price £273.70 NOW £199.95
All prices include V A T

We carry a range of over 15
different Chess computers:

£29.95
f39.95
f79.00

£119.00
£259.00

ADDING MACHINE
OLYMPIA HHP 1010

Normal Price £57.21
NOW REDUCED TO:

£34 VA -c T

Uses Ordinary paper!
No need to buy expensive
thermal paper!
Fast add listing PRINTER
CALCULATOR 2 lines per
Second. 10 digit capacity
Uses normal adding

aloompears machine rolls. Battery or
mains operated.

Sire 91/2"x4%"x23/x"
!Heins adaptor enrol

. t"&41! Lea l4
,Larem

iT

a. Vcrell3P,":4E. ENO.

aria.

ATARI
T.V.

GAME

The most popu ar T ame on
the market with a range of over
40 cartridges including SPACE C
INVADERS with over 112 AsUssir.45

liernes on one cartridge. inc VAT

SPACE INVADERS

Hand-held Invaders Games available £19.95
r. Invaders Cartridges available to fit

ATARI/RADOFINrACETRONIC/PHILIPS G7000
* Cartridges also available for

MATTEL/ TELENG/ROWTRON/
DATABASE 7INTERTON

TELETEXT ADD-ON £199ADAPTOR c VAT

.Lee cc.. L. re

,0a

E.11 tee
Oa. Poore L.  ass
.noo Gut.

THE RADOFIN TELETEXT ADD-ON
ADAPTOR

Plug the adaptor into the aerial socket of your
colour T.V. and receive the CEEFAX and
ORACLE television information services.
THIS NEW MODEL INCORPORATES:

Double height character facility
True PAL Colour
Meets latest BBC & IBA broadcast specifications
Push button channel change
Unnecessary to remove the unit to watch normal
TV programmes
Gold-plated circuit board for reliability
New SUPERIMPOSE News Flash facility

Normal Price £19.70
NOW REDUCED TO:

Plays 24 different tunes
with separate speed
control and volume
control. Select the most
appropriate tune for your
visitor, with appropriate
tunes for different times of

the year!

THE OLYMPIA - POST OFFICE APPROVED

TELEPHONE ANSWERING MACHINE
WITH REMOTE CALL -IN BLEEPER

This telephone answering machine is manufactured by Olympia Business Machines. one of the
largest Office Equipment manufacturers in the U.K. It is fully POST OFFICE APPROVED and will
answer and record messages for 24 hours a day, With your remote call -in bleeper you can receive
these messages by telephone wherever you are in the world. The remote call -in bleeper activates the
Answer/Record Unit, which will at your command repeat messages, keep or erase them, and is
activated from anywhere in the world, or on your return to your home or office. The machine can also
be used for message referral, if you have an urgent appointment. but are expecting an important call,
simply record the 'phone number' and location where you can be reached. With optional extra

bleepers (Li 3 each) this facility can be
extended to colleagues and members of
the family. Using a C90 standard cassette
you can record as many as 45 messages.
The announcement can be up to 16/ seconds long and the incoming message
up to 30 seconds long.
The machine is easy to install and comes
with full instructions. It is easily wired to
your junction box with the spade connec-
tors provided or alternatively a jack plug
can be provided to plug into a jack socket
Most important, of course, is the fact that
it is fully POST OFFICE APPROVED.
The price of £135 (inc. VAT) includes the
machine, an extra -light remote call -in
Bleeper, the microphone message tape.
A/C mains adaptor. The unit is
93/4"x6"x21/2" and is fully guaranteed for
12 months. The telephone can be placed
directly on the unit - no additional desk
space is required.

£135 A

FOR FREE BROCHURES
CO OP

s HEE

tOCue HILL
0 FOOISCRAY WAY

A

NOTE- The top of Netherley Road
is one way only. Nom ewe, from
Skimp High Street.

CHtSLEHURST

MAIN ROAD

rMATTEL T.V. GAME

The most advanced T V game in the world 20
cartridges available Add.on KEYBOARD comingnc
soon to convert the
MATTEL to a home computer with 16K RAM. fully

candable and programmable in Microsoft Basic.
Other accessories will be available later in the yeERAI

PRESTEL
VIEWDATA

i :711:44v-
g227t.t "NE:t1'

. .

Prestel
The ACE TELCOM VDX1000 Prestel View-
data adaptor simply plugs into the aerial
socket of your television and enables -you to
receive the Prestel/Viewdata service in
colour or black & white.
Features -
- Simplified controls for quick easy operatic,.
- Special graphics feature for high resolution
- State -of -the-art microprocessor controller
- Standard remote telephone keypad with Prestel

keys  #
- Auto dialler incorporated for easy Prestel

acquisition
- True PAL colour encoder using reliable IC -

chrome filter and dela line incorporated for
minimum picture interference/maximum
fidelity

- Includes convenient TV - Prestel switchbox
- Easily connected to standard home or office

telephone lines
- Fully Post Office approved

TEL: 01-301 1111
pr -For free illustrated brochure end reviews on our range of electronic games please telephone 011

301 1111 Free delivery service available To order by telephone please quote your nom. address
and ACCESSSBARCLAYCARD number. and leave the rest to us Post and packing Free of Charge
Express 08hr delivery service available
 CALLERS WELCOME - Demonstrations daily at our Sidcup shop. open Iron, gam -Spin.

Monday -Saturday (Early Closing Thursday rpm - Late Opening Friday epml
2 YEAR GUARANTEE - All goods are covered by a full years guarantee and many are further
covered by our excluiliVeSillCa Shop 2 year Guarantee

 MONEY BACK UNDERTAKING - If you ere unsalialied with you, purchase and return it within
7 days we will give you a full refund
AFTER SALES SERVICE - Available on all machines out of guarantee
COMPETITIVE PRICES - We are never knowingly undersold
HELPFUL ADVICE - Available on the suitability of each machine
CREDIT FACILITIES - Full credit facilities available mar 12 20 or 26 months at competitive
wee of interest

 PART EXCHANGE SCHEME - available on secondhand machines
CREDIT CARDS WELCOME - Access. Barclaycard Diners CM,. American Express

SILICA SHOP LIMITED PC 10/81
11.

1.4 The Mews, Hatherley Road, Sidcup, Kent DA14 4DX ,

Telephone: 01-301 1111 or 01-309 1111 A

11111 11111'11
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'CFACC'
THE BEST ACCOUNTS PROGRAMME ON THE

MARKET - £900.00

1. ADDRESS PROGRAMME
2. SALES INVOICES
3. PURCHASE INVOICES
4. STOCK CONTROL
5. ORDER CONTROL
6. PAYROLL
7. PAYMENTS MADE
8. PAYMENTS RECEIVED
9. CREDITORS
10. DEBTORS
11. SUPPLIER STATEMENTS
12. CUSTOMER STATEMENTS
13. AGENTS STATEMENTS
14. PRINT CUSTOMER INDEX
15. PRINT SUPPLIER INDEX

MAIN MENU
16. BANK RECONCILIATION
17. PURCHASE LEDGER .

18. SALES LEDGER
19. END OF MONTH PROCEDURE
20. V.A.T. STATEMENTS
21. JOB COST ANALYSIS
22. PROFIT Et LOSS ACCOUNT
23. BALANCE SHEET
24. CPAITAL ASSETS
25. MANAGEMENT FINANCIAL REPORTS
26. DISK CHANGE
27. ALTER INCORRECT FILE ENTRIES
28. PRINT LEDGER CODES
29. PRINT STOCK LIST
30. FINISH USING 'CFACC'

PLEASE ENTER SELECTION NUMBER
'CFACC' Accounts Programme - Copyright COMPUTERS for ALL Ltd.

1. The Programme resides totally "in core" leaving BOTH DISKS FREE for files and enabling disks to be changed during use.
2. Every Programme issued is "PERSONALISED" with your Company's details. Our After Sales Service is Positive giving you

constant access to the Author of 'CFACC'. No two businesses are the same. You can have a fully modified version of 'CFACC'
to your own requirements for £1200.00.

3. You need only enter invoices and payment in and out and 'CFACC' will produce all the DATA for the MENU Programmes (It will'
ask the user for any other information it needs).

4. All relevant information is stored for CUSTOMERS, SUPPLIERS, EMPLOYEES, and Others.
5. Automatic V.A.T. Calculations.
6. Automatic calculations of WAGES and SALARIES
7. INVOICES can be produced automatically using Customer's names and addresses from file and Stock items from file - All

calculations are automatic.
8. INVOICES re automatically printed on plain paper ('CFACC' can be easily and cheaply adapted by us to print on your own
9. STOCK FILE is automatically UPDATED whenever a Purchase or Sales Invoice is entered and the User's attention is drawn to

any item which has reached RE -ORDER LEVEL.
10. CUSTOMER and SUPPLIER STATEMENTS are printed on demand showing Current, 1 Month, 2 Month, and 3 Months and

Over figures. These are automatically updated as payments are entered. The User's attention is automatically drawn to any
Customer exceeding his CREDIT LIMIT.

11. Automatically calculates COMMISSION due to Agents and Salesmen.
12. DEBTOR and CREDITOR Lists available on demand.
13. PROFIT Et LOSS ACCOUNT, BALANCE SHEET, and TRIAL BALANCE printouts on demand.
14. MANAGEMENT FINANCIAL REPORTS include: - if GROSS PROFIT RATIO ii) RATE of STOCK TURNOVER

iii) NET PROFIT as a PERCENTAGE of SALES iv) INCOME STATEMENTS v) AGE of DEBT ANALYSIS
15. CAPITAL ASSETS STATEMENT on Demand
16. INCOME & EXPENDITURE is analysed into 80 Ledger Classifications and the Amounts in any one of these can be called at any

time.
17. ENVELOPES or ADDRESS LABELS can be printed from the Address Files.
18. Full Random Access to any Record in any File - No Limit on Record Lengths as in some programmes.
19. LEDGERS are automatically updated after every transaction.
20. All sections of the Programme and the Files are fully integrated.

21. Some Programmes on the market claim to be easy to use with no need for manual BUT TO THE LAYMAN THEY SIMPLY
ARE NOT.

'CFACC' really is USER ORIENTATED
WE ARE PREPARED TO LET YOU PROVE THIS FOR YOURSELF

MONEY REFUNDED IN FULL IF YOU CAN SHOW US A BETTER MICROPROCESSOR
FULLY INTEGRATED ACCOUNTS PROGRAMME WITHIN 7 DAYS OF USE.

22.
23. Fully tested and debugged. You will receive Free of Charge any Improvements or Modifications we make in the future.
24. All equipment is fully tested by us prior installation - Normal Guarantees on all Equipment and we only recommend the most

reliable - Service Contracts available - Finance & Leasing a speciality.
25. DELIVERY and INSTALLATION FREE of Complete Packages within the U.K.
26. Pets, Apples & Tandys taken in part exchange against complete packages.
27. We have examples of other accounts programmes on the market which you are welcome to try and to compare them with

'CFACC'.

The PRICE makes 'CFACC' the best VALUE for MONEY on the market.

164K 'SUPERBRAIN' (350K DISK STORAGE) - DAISYWHEEL PRINTER - "CFACC" ACCOUNTS - "WORDSTAR" Word Processing

** ALL FOR £3,886.00 **

COMPUTERS for ALL LTD STRATFORD on AVON (0789) 840064
24 Hour Service (Not Machine) on 021-236-1794 Ext 224
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LONDON COMPUTER CENTRE
RADIO SHACK DAISYWHEEL PRINTER II £950
60 CHARACTERS PER SECOND - THE FASTEST DAISYWHEEL PRINTER

* EXCELLENT PRINT QUALITY - SUPERIOR TO MOST FAMOUS
MAKES *. BUILT IN PROPORTIONAL SPACING * LOOK AHEAD LOGIC

* USES RICOH RP -1600 DAISYWHEELS
Heavy duty commercial dais7wheel printer,
with high quality printout, coupled with low
noise necessary for office environment * 124
chrs * upper/lower case * 10/ 12 chrs per inch
giving 126 Et 163 columns * 15 inch wide fric-
tion platten * bolding * underline and a hjost
of other features.
* Centronics type Parallel interface as stan- .14."

111111111111.1111Momenumm MILdard. * Options: Series interface £60, PET In- ,

terface £65, APPLE interface £75.

OPTIONAL BI-DIRECTIONAL
TRACTOR FOR RICOH

RP -1600

RADIO SHACK
DAISYWHEEL II £95

Other Daisywheel Printers
QUIVIE RO £1550
QUIVIE KSR £1795
NEC RO £1795
RP -1600S £1500

SUPERBRAIN
WITH NEW EXTRA

FEATURES
FROM £1795*

a

* 16% Greater Disc Capacity
* Faster disc Access
* Auto Repeat on all Keys
* 18 Programmable Keys

Now with multi -coloured dedicated
keys for Magic Wand and Wordstar;
the ultimate word processors.

* £ $1.80

CP/M SOFTWARE
WORD PROCESSORS
WORDSTAR £275
WORDSTAR WITH DEDICATED KEYS £340
WORDSTAR MAIL MERGE £65
MAGIC WAND
MAGIC WAND WITH DEDICATED

KEYS
SPELLBINDER
SPELLBINDER WITH DEDICATED

KEYS

DATA BASE SYSTEMS
DBASE II RELATIONAL DATA BASE
CONDOR
TIM

CRITICAL PATH
ANALYSIS
MILESTONE

£185

f250
£185

£250

£375
£250
f75

£250

MX -80 FIT £375
LETTER LIKE PRINT QUALITY
3 WAY PAPER HANDLING
1. Leterheads or A4
2. Fanfold
3. Paper Rolls
LOW NOISE
132 COLUMNS PER LINE
JAPANESE RELIABILITY
MX -80 FIT2 £399
MX -100 F/T £495

EPSON DUAL MODE PRINTERS
LETTER QUALITY Et STANDARD DOT MATRIX IN ONE LOW COST UNIT

The only full 15" width platten
printer with dual print modes a

built in dot matrix Et built in
hi-res. graphics.
Full specification as the

MX -80 F/T.

AUTHORISED TANDY DEALERS
COMPLETE MODEL I 48K
SYSTEM
SPECIAL OFFER: LIMITED PERIOD 48K
System - 16K keyboard, 32K Expansion In-
terface, dual Disc Drives, Green VDU, com-
plete with all cables. £999
16K keyboard with UHF Modulator £375
16K System with VDU Et Cassette £475
32K Expansion Interface £289
Dual Disc Drives £399

MODEL II
from £1999 including CP/M

State-of-the-art generation computer. Over
10,000 already sold in USA. 8 slot bus en-
sures expansion to hard discs and other
peripherals. 76 key professional keyboard.
Self test on power up. CP/ M 2.2, TRSDOS
Et Level III BASIC are standard.
CP/ M 2.2 enables a vast range of CP/M soft-
ware to be used on the MODEL II.

11111111111111ft

MODEL III
From £550
16K without disc drives £550
48K without disc drives f599
48K with disc drives £1399
With Epson MX -80 and Scripsit
for Wordprocessing £1799

TRS-80 MODEL I SOFTWARE
ELECTRIC PENCIL (DISC) £60

SCRIPSIT (DISC)
SCRIPSIT (CASSETTE)

£61

£25 THE SPECIAL LCC APPLE
MAIL -MERGE FOR PENCIL SYSTEM
Et SCRIPSIT £45

VAT AID PROGRAMME £45 48K Apple, Dual 40 Track Disc Drives Et 12

CCA DATA MANAGEMENT Green Screen Monitor £1395

SYSTEM £125 Double Vision 80x24 Card £170

FINANCIAL PLANNER/ CP/ M Softcard £175

MODELLING 16K RAM (Integer) Card
Centronics Parallel Card

£95
f75

T/MAKER £175 Serial Printer/Communications Card f85
TARGET £250
MINI MODELLER £350

ALL PRICES ARE EXCLUSIVE OF VAT AND DELIVERY
DEALER ENQUIRIES INVITED ON ALL PRODUCTS

43 GRAFTON WAY, LONDON VV1P 5LA (Opposite Maples )

OPENING HOURS: 11-7 MON-FRI 12-4 SA I Tel: 388 6991/2
24 hour answer phone: 01-388 5721
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Master Your
Micro FAST with...
Little Genius floppy diskette
based courses will teach you,
how to use your system and how
to realise the full potential of the
"Mighty Micro". These fully
interactive computer lessons will
guide you quickly to a high level
of understanding and confidence
in your ability to make the most of
your microcomputer system.
Courses now available
- Applesoft BASIC - Palsolt BASIC
- Advanced - Advanced Palsoft

Applesolt BASIC BASIC
- Using your Apple - Using your 2020

- PET BASIC - 380Z BASIC
- Advanced PET - Advanced 380Z BASIC

BASIC - Using your 380Z

Little Genius
Each course, comprising a floppy diskette, and starting

instructions, costs only £40.00 plus VAT.
SPECIAL"3 in one" OFFER for 3 courses covering the same

system only £99.00 plus VAT.
Little Genius courses are available from most computer retail

outlets, or direct mail order irom:
LITTLE GENIUS

Suite 504, Albany House, 324 Regent Street, London W1R 5AA.
Telephone: 01-580 6361  Circle No. 304

ODA
Software

BRAES
CRIBBAGE:
Cribbage offers a totally challenging game. The board is done in Hi -Res
Graphics and you can watch the scores being pegged.

MISSILE DEFENSE:
You command the Missile defense centre. As missiles drop from the sky
you must shoot them while trying to protect your six cities and three missile
bases.

STAR MINES:
The NEWEST arcade -style game. There are 5 levels of play, you must
keep shooting and hitting the targets to achieve the next level before the
clock times you out.

HI-RES SOCCER:
The only real-time action SOCCER game for your Apple. All tackling, goal
kicks, throw-ins, corners, are shown in full Hi -Res graphics. Fully ani-
mated players.

ALIEN RAIN:
The aliens swoop down from all sides in swift attack. Formerly sold as
Apple Galaxian.

SNOGGLE:
You are Snoggle. winding your way through a maze of ghosts who will eat
you if they catch you. You must be quick and bold. Please note, the upper
levels of this game are very difficult.

THE WIZARD & THE PRINCESS:
In this adventure you must do battle against an evil wizard to save the life
of the Princess.

TARTURIAN:
As you explore 160 rooms you gather weapons and treasure for the final
battle against the Tarturian.

CREATURE VENTURE:
You have inherited your Uncle Stashbuck's mansion. You must rid it of the
horrible creatures to find your uncle's buried treasure.

THE GALACTIC SAGA:

The Galactic Empire I

The Galactic Trader II

£12.95
£12.95

£12.95

£17.95

£14.95

£22.95

£12.95

£12.95

£17.95

£14.95

£14.95

The Galactic Revolution III £12.95

£14.95Tawala's Last Redoubt

Add 15% V.A.T. Postage & Packing Free
Write or phone for full catalogue of available software.
Dealer Enquiries Welcome.
Contact: S.B.D. SOFTWARE
15, Jocelyn Road, Richmond TW9 2TJ. Tel: 01-948
0461

DOS plus
At last! A new, powerful and easy -to -operate 0..

Disk Operating System for the TRS-80
ModelNEW DISK

ylIl

 Circle No. 305

SOLE UK DISTRIBUTOR
Compare its most important features:

 Variable Length Records
 Full lowercase support and detection
 Repeating keyboard with debounce
 Execute only protection for BASIC

programs
 Track support for 35-77 track drives
 Device I/O handling (*PR, DO, KI)
 Built-in Screen Printer
 New Printer Driver (for forms control

and pagination)
 Built-in Memory Test
 Free space map of diskette
 Execute any DOS command from

BASIC and return to BASIC

 Copy with Variable Length Files
 RS -232 Switch status and UART check
 Create/pre-allocate files from DOS
 Boot with re -setting time/date

IMPROVED DOS FACILITIES
 New DISKDUMP Sector display/

modify (real time)
 New BACKUP (more reliable, no pack

ID Check)
 New FORMAT (no need to bulk

erase first)
 CLOSE improved/No more closing

killed files
 Significantly faster I/O
 No BREAK key death from DOS

DEALER ENQUIRIES INVITED

0

Of

 SINGLE DRIVE COPY
 RESTORE dead files
 PURGE unwanted files
 CLEARFILE (destroys data)
 TRANSFER (all files disk -to -disk)
Normal Price £76.75
Special Introductory Price £59.95
including VAT and Post & Packing
I'm Convinced! Rush me my new DOS plus.
My System is CI Model I single density

 Model I double density
(tick one) 0 Model Ill
Name
Address

Phone (Day/Evg)
(Cheque enclosed/My credit card number is

cAusn119SPE

JCIAhLIn BST.ShINt SMICROCOMPUTER HARDWARE/SOFTWARE

Birmingham1 1BE
treet

COMPUTERS LIMITED Phon e: 021-63B2 6458

206

BARCLAYCARD

VISA
Flue it uvah Vve.s.
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INDEPENDENT COMPUTER ENGINEERING LTD

APPLE AND S100 USERS:
A 51/4" WINCHESTER DISK SUBSYSTEM

* Up to 12.6 Mbyte formatted (256 byte sectors) capacity per drive

* Optimised seek times (drive has on board microprocessor)

* Cabinet plus power supply supports 2 Winchester drives or mix of 51/4" floppy plus
Winchester

* Drives available separately
* Subsystem includes: controller, cables, drive, cabinet and software to support your

system

10'
Prices from: £1,560 for complete subsystem

COMPLETE S100 BUS COMPUTER SYSTEM (Z80, 64K, 1 x 51/4" MINI FLOPPY, 1 x 51/4"
WINCHESTER, 6.3 MBYTE FORMATTED) £3,240

CROMEMCO SYSTEMS & SOFTWARE:
CP/M 2.2 £150
MP/M 1.1 £350

EPSON: MX80 £395
MX80 F/T PLUS HIGH RES GRAPHICS £455
NEW: MX100 - 15" CARRIAGE PLUS HIGH
RES. GRAPHICS £575

CALIFORNIA COMPUTER SYSTEMS:
S100 BOARDS & SYSTEMS (64K DYNAMIC
RAM, BANK SELECT) £360

_AL

TELEVIDEO:
910, 920, 950 FROM
WORDSTAR/CUSTOMISING OPTIONS

£425

END USER & OEM ENQUIRIES TO: ASHFORD (STD 07842) 47171 OR 47271

INDEPENDENT COMPUTER ENGINEERING LIMITED,
16/18 LITTLETON ROAD, ASHFORD, MIDDLESEX TW15 1UQ.

TEL: ASHFORD (STD 07842) 47271
TELEX: 8952042

(all prices exclude VAT)

COMPUTER SOLUTIONS TO BUSINESS PROBLEMS - SOFTWARE PACKAGES / HARDWARE
MAINTENANCE / HARDWARE CONFIGURATION Et DESIGN

PRACTICAL COMPUTING November 1981
 Circle No. 307
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APPLE
48K Apple Europlus 582
16 sec Disk Drive with controller 284
Disk Drive without controller 223
Silent type printer 200
Graphics tablet 329
Hitachi 9" screen 89
BMC 12" green screen 118

PET
2001 8K Pet 366
3032 32K Pet 599
3040 Disk Drive 599
3022 Printer 366
8032 80 col 32K Pet 772

SHARP
PC 3201 64K Ram 1069
CE 320C 12" 80 col screen 179
CE 331M Dual Disk Drives 477
CE 332P 60Ipm printer 321
CE 341M Disk interface 89
M2 80K 20K 328
M2 80FD Dual Disk Drives 460
M2 801/0 Interface 75
M2 80P3 80cp1 printer 307

Order now for delivery in Oct. the M2 80B at
give away prices.

M2 80B 64K/80col romp 888
M2 80FD Dual Disk Drive 460
M2 80P5 80cps Printer 316
M2 80CU Expanstien Unit 36

Add 15% V.A. T. and £5 for carriage. Allow
up to 21 days for delivery.

CASH OR CHEQUE WITH ORDER.

To CRITERION COMPUTERS LTD.
MICRO MEDIA, 1 VINE COTTAGE,
TENTALOW LANE, NORWOOD GREEN,
MIDDLESEX. UV2 4LG
TELEPHONE: 01 843 9454.

1,
 Circle No. 308

THE
HONEYWELL

S10
FROM ONLY £195

A once in a lifetime opportunity!
The S10 is a high quality 80
column R.O. Printer that's
suitable for most micros,
which is now available only
from D.E. at this very
special price, whilst
existing stocks last.
At this price it has to be
sold without warranty,
but service facilities are
readily available.
Prices exclusive of VAT.
Packaging and Securicor
delivery extra at D.

Ring Hemel
Hempstead

(0442) 63561 for details.

Send cash with order to

DE

rORDER FORM
Please send me

Name

Address

Tel

I enclose Postal Order/Cheque for

Signed

Data Efficiency
Maxted Road, Hemel Hempstead. Hertfordshire HP2 7LE

Data Efficiency
 Circle No. 309

THE COMPUTER COMPANY
CROYDON TEL: 01-654 4147

THE SHARP MZ8OK
48K SYSTEM

£390

FOR COMMERCIAL APPLICATIONS
A complete system, including 48K MZ80K, dual floppy disk drive, printer,
I/F cards and cables.

£1,450

+ THE NEW SHARP MZ8OB
BASIC SYSTEM £1,095

Complete system, including 64K MZ80B, dual floppy disk drive with 680K
storage, printer, CP/M + Wordstar (or software of comparable value.

£2,250

WORDSTAR 269 DESPOOL 30 GREAT NORTHERN
MAILMERGE 82 CIS COBOL 425 SOFTWARE
SPELLSTAR 136 FORMS 2 100 SALES LEDGER
DATASTAR 190 BASIC -80 209 OPEN ITEM
SUPER SORT 1 136 BASIC COMPUTER 236 SALES LEDGER
SUPER SORT 2 109 FORTRAN -80 299 PROFESSIONAL
WORDMASTER 82 COBOL -80 448 CLIENT BILLING
PL/1 -80 299 M/SORT 75 PURCHASE LEDGER
BT -80 120 MUMATH 149 NOMINAL LEDGER
MAC 54 EDIT -80 72 STOCK CONTROL
SID 45 MACRO -80 119 DATAFLOW-
ZSID 60 MAXELL MD2 36 DATABASE
TEX 60 DSDD DISKETTES PER MANUFACTURERS -

BOX INVENTORY

MANUALS AVAILABLE SEPARATELY
Delivery - anywhere in the UK: Add 1 kr to all prices.

78 Lower Addiscombe Road, Croydon. ,el: 01-654 4147.
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The Exhibition
Which Works
For You

1111 C OSETET,1582
WEST CENTRE HOTEL,
LONDON
FEBRUARY 24-26, 1982
Over 6300 quality visitors
attended the 1981 show -
providing the correct balance
of users and specifiers of your
products and services.
The formula is right - you
can make MICROSYSTEMS
'82 work for you by
reserving your stand
space NOW.

Find out how exhibiting at MICROSYSTEMS '82 can work for you by
completing and returning the coupon now, to:
Exhibition Manager, MICROSYSTEMS '82, IPC Exhibitions Ltd.,
Surrey House, 1 Throwley Way, Sutton, Surrey SM1 4QQ.

MICROSYSTEMS '82 is
sponsored by Computer Weekly,
Systems International,
Practical Computing, Your
Computer, Computer Talk,
Office Systems, Data
Processing and Microprocessors
and Microsystems
and organised by IPC
Exhibitions Ltd.

Please send details of exhibiting at MICROSYSTEMS '82, to:

Name

Position in company

Company

Address

Tel No.

PRACTICAL COMPUTING November 1981
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Buy the
Video Genie

PLUS package
from BDM

8c save yourself a fortune
The Video Genie is already recognised as the best
value for money, full-scale micro computer
available today. The Genie comes complete with a
12k ROM with Basic, 16k user RAM, an integrated
cassette, a full size keyboard, a starter pack of
programs and a set of manuals to get you going
quickly. It can either be linked directly into your
own TV set or into one of our high clarity
monitors.

For F0299 we will sell you the basic Genie
including all of the interconnect cables, plus some
very useful free extras - like a fully fitted Sound
Kit to add extra realism to your programs - like a
Lower Case Kit giving you greater screen
legibility. And if thats not enough we will throw
in fo30 worth of useful programs free.

This is a very special offer and stocks are
limited so complete the order form and post it to
BDM NOW. Allow 21 days for delivery. You can
Pay by cheque, postal order or Access. If you want
longer term credit, please write for full details of
our credit plan. Write also for details of the
exciting range of useful extras you can buy for
the Genie.

To: BDM Computer Marketing Ltd 97c Elgin Avenue London W9 2DA

Qty Price VAT Total

1
16k Genie plus sound kit plus lower case kit
plus free MO Programs 3899 £44.85

Optional High Clarity Monitor 389 115.35

Add post and package to Mainland addresses £11

I enclose a cheque/postal order payable to BDM for

Please charge to my Access account no.

Please print

NameMr/Mrs/MissIIII

Address I

I I

[

Signature

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1IIIIIIIIIIIIIIII
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

"
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(-Pitman Programming
Pocket Guides

A series of concise pocket -sized reference
guides to the main computer languages.

All titles: Paper/152 x 98mm/Published November 1981

WHO ARE THE GUIDES FOR?
Anyone interested in programming. No prior knowledge of the
subject is needed.
WHAT DO THEY CONTAIN?
Readers with no programming experience should first read the
POCKET GUIDE TO PROGRAMMING This examines the
basic computer system and relates it to the principle of
programming. It also explains the use of flowcharts, and the
formulation of problems for computer solution.
It is an excellent introduction to the other texts in the series
which examine in more detail the rules and structure of the
programming languages.
Each feature of the languages has one or more pages devoted to
it. Worked examples are frequently provided to clarify the
explanations and definitions are given for the component parts
of the languages.
HOW SHOULD THEY BE USED?
The layout is specifically designed to facilitate quick access.
They are therefore ideal for reference and revision.
The spiral binding and extended cover allows them easily to
stand upright for use by a terminal.
WHO WROTE THEM?
All well -proven authors, greatly experienced and respected in
their subject.
NO OTHER PROGRAMMING GUIDES ARE AVAILABLE AT
THIS LEVEL AND AT THIS PRICE

ORDER FORM
Place an order with your bookseller or send this form to:-
Cashpost Service, Book Centre, Southport, PR9 917 adding
75p per title to cover postage and packing:-
IF STOCK IS AVAILABLE, WE GUARANTEE TO DESPATCH
YOUR ORDER WITHIN 48 HOURS
- POCKET GUIDE TO PROGRAMMING
I I 0 273 01705 5/51.95

POCKET GUIDE TO BASIC
I I 0 273 01685 7/51.95

POCKET GUIDE TO COBOL
n 0273 01650 4/51.95
- POCKET GUIDE TO FORTRANj 0 273 01683 0/E1.95

I -I POCKET GUIDE TO PASCAL
0 273 01649 0/E1.95

- I WOULD LIKE TO RECEIVE A COPY OF YOUR LATEST
Li SYSTEMS AND COMPUTING CATALOGUE

I enclose a *cheque/*postal order for £ in payment.
Alternatively, please debit my  Barclaycard
Visa/*Access/*Diners Club/* American Express account
number
*Delete which is inapplicable

Signed

Name [Capitals Please)

Address

PC/11/81
Pitman Books Limited, 39 Parker Street, London WC2B 5PB

Pitman Books
 Circle No. 313
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THE Video Genie EG3000 Series

WITH  16K user RAM plus extended 12K Microsoft BASIC in ROM 'Fully TRS-80 Level II soft-
ware compatible Huge range of software already available Self contained, PSU, UHF

modulator, and cassette Simply plugs into
video monitor or UHF TV FuIl expansion to
disks and printer Absolutely complete
just fit into mains plug.

16K £299 + VAT

IPSO
by seikosha

Graphics, Normal and
Double- Width Characters
can be printed on the
same line. Pine Feed
Tractor is equipped as
standard.
Two Line -Feed
Commands (1/6 and
1/9 inch)
Print on Plain Paper with
two copies
Continuous Self -Inking Ribbon for easy handling
Centronics type Parallel Interface standard
Wide Range of Optional Interface Boards E225
Self -Test Programme standard + VAT

The most compact 80 column impact
graphic -dot printer available -
at a very compact price

SUPERBRAIN
SuperBrain's CP/ M operating system
boasts an overwhelming amount of
available software in BASIC, FOR-
TRAN, COBOL, and APL. Whatever
your application. . . General Ledger,
Accounts Receivable, Payroll, Inven-
tory or Word Processing, SuperBrain
is tops in its class.

320K £1850 700K £2400

1.5Mb £2750

COMMODORE
COMPUTERS

PET 8K £415

PET 16K £525

PET 32K £650

PET 8032 £895

DISK DRIVES
4040 £695

PRINTERS
EPSON TX8OB (inc.
cable)

EPSON MX8OT
ANADEX DP8000
ANADEX DP9500
ANADEX DP9501

I/ F Et

£299
£395
£495

£895

£995

Aculab
Floppy Tape

The tape that behaves
like a disk.

Connects directly to TRS-80
level 2 keyboard. Operating and
file handling software in ROM
8 commands add 12 powerful
functions to level 2 BASIC. No
buttons, switches or volume
controls. Full control of all
functions from keyboard or

program. Maintains directory with
up to 32 files on each tape.

for all TRS 80
Et Video Genie owners

TRS80
version:
Video
Genie :

£165
£170

Acorn Atom
e Unique in concept -

,. p the home computer
that grows as you do!

111111.1111 Special features include
*FULL SIZED KEYBOARD

--14611111111111111111111111M *ASSEMBLER
AND BASIC

*TOP QUALITY
MOULDED CASE

*HIGH RESOLUTION
COLOUR GRAPHICS

Simple to build., simple to operate.
A powerful, full facility computer
with all the features you would
expect.
Just connect the assembled com-
puter to any domestic TV and
power source and you are ready
to begin.

Full-sized QWERTY keyboard put Full assembly instructions
6502 Microprocessor Rugged

injection -moulded case 2K RAM
8K HYPER -ROM 23 integrated

circuits and sockets Audio

massimilimmo

cassette interface UHF TV out -

£120 ± VAT

The Second Generation
Personal Computer

arnumns
COI

Highest performance .lowest price
*48K (8080A)
*16 Colours or shades of Grey
*Multiple High Resolution Graphics

164 x 71, 129 x 159, 255 x 335)
*Character mode 160 x 241
*Split Screen Modes

DAI

*Full ASCII Upper Er Lower
Character Set

*Unique graphical - Sound
Commands for Smooth Music,
random frequencies Et
enveloped sound!

Personal -RS2321/F
at only

Computer + VAT

VIDEO MONITORS
10" BLACK Er WHITE £85

10" GREEN SCREEN £95

Please add £10
delivery charge
computers etc.
Plus 15% VAT

Securicor
to all

on all prices.

9 St. Peter's Terrace, Lower Bristol Road, Bath, B112 3BT
Telephone: (0225) 334659.

PRACTICAL COMPUTING November 1981

Paper Tiger 460
The Paper Tiger 460 sets new standards
by incorporating many features previously
only available on units costing much more.

Features like a specially developed nine wire 'staggered column' head which overlaps the dots
of each matrix character with just one pass of the printhead giving a dense, high quality print
image without reducing the units 160 c.p.s. print speed.

It also offers a bi-directional logic seeking device to enhance its print optimisation character-
istics and wide range of 'print versatility' features such as mono or proportional spacing, auto-
matic justification, programmable horizontal and vertical tabbing, and 'fine' positioning for
word processing applications.

£795 + VAT

Paper Tiger 560
The Paper Tiger 560 is the first printer which bridges the gap between convenitonal matrix
and 'daisy wheel' types offering quality printing at a relatively low price.
Full 'width' 132 column printing at 160 c.o.s., a unique nine wire 'staggered' print head, bi-
directional printing, an inbuilt tractor feed and a host of selectable features set it apart from
ordinary matrix printers.
Plus for even greater versatility a full dot plot graphics
facility if supplied which includes a 2K
buffer. £995 + VAT

Books & bits Books - Manuals

RS232 to Centronics interfaces £40 etc. etc.
A variety of second-hand computer

- chips 12114 x 2 11(1E4 pair. 04.Diskettes - ribbons - Paper

equipment usually available,
spares, repairs and service. l&eftit ce

.c

11;c°
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*NEW BROOM FOR EPROMS *
TEX ERASER SWEEPS CUM!

EPROMPT is Prompt Enough! -Th

Eproms need careful treatment to survive their expected lifetime.
Rushing it could burn their brains out. So cop-out of this helter-skelter
world; take it easy the TEX way and give your chips a well-earned break.
Cool, gentle and affordable; EPROMPT does it properly.

* 16 -chip basic economy EPROMPT EB: f32 nett; f39 c. w. o. *
* 32 -chip interlocked de -luxe EPROMPT GT.: £40 nett £49 c.w.o. *

TEXT/ME

Is
Teo-Breok Time!

Our EPROMPT needs just half -an -hour to finish its job; this is the proper
erase time for all Eproms. While it's busy you may as well take a break
yourself, but don't take too long without a timer on the job; over -erasing
can shorten data storage time. So our TEXTIME will remember to turn
out the light and your chips will forget nothing new.

* 30 -minute solid-state TEXT/ME M30: £15 nett; £19 c. w. o. *
* * * Special Offer EB + M30: £45 nett; £55 c.w.o. * * *
* * * Special Offer GT+ M30: £53 nett; £66 c.w.o. * * *

CTEX: Reliable quality et affordable prices. We manufacture in the U.K.and sell direct.
All items ex -stock from St. Albans or Watford Electronics.
C.W.O. Prices include Carriage Et VAT. Write post-free: B 0 X 1 2
TEX MICROSYSTEMS LTD. FREEPOST
ST ALBANS, HERTS. All 1BR ST. ALBANS 64077ITRING 4797 ANYTIME
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EPROM PROGRAMMER
with master to slave copying facilities
PKW-5000

CPU Z-80
RAM 16k byte

Programmable EPROMs 2704, 2708, 2758, 2516, 2716, 2732, 2532.
PROM Selection By combination of switching 2 slide switches.

Display 16 -digit 7 segment LEDs.

The PKW-5000 is covered by a full 1 year warranty, backed by the skilled
U.K. service staff of Sinclair Electronics Ltd.

= MN

t an ar
SINCLAIR ELECTRONICS LTD
London Road, St Ives, Huntingdon, Cambs. PE17 4HJ, England.
Tel: St. Ives 104801 64646. Telex: 32250

 Circle No. 316

World's most versatile
BASIC pocket computer
CASIO FX-702P

(RRP £134.95)

ONLY £119.95
High speed computer using BASIC language, with program/data
storage on cassette tape via optional FA -2 adaptor.
AVAILABLE SOON: Plug-in ROM program modules and FP -10 Mini
Printer for program/data printout.
LCD dot matrix scrolling display. Input can be varied from 1680
program steps, with 26 independent memories, to 80 program steps with
226 memories, all protected (non volatile). Up to 10 programs (PO to
P9) can be stored.
Subroutines: 10 levels. FOR NEXT looping, 8 levels.
Debugging by tracing. Editing by moving cursor.
55 built in functions including Regressional Analysis and Correlation
Coefficient all usable in programs. Program/data storage on cassette

'tape. Two lithium batteries give approximately 200 hours continuous
use, with Auto Power Off after 6 mins disuse.'
Dimensions: 17 x 165 x 82mm Oh x 61/2 x 31/4"). Weight 180g (6.3oz).

FX-602P Advanced programmable. Up to 512 steps £74.95
*** NEW *** FX-3600P 38 program steps £22.95

NOMTEMPUS

alarm chronograph watch
CASIO AX -210

10 alternative displays
Over 60 useful functions
ANALOGUE display of time plus:

system.
Digital time display, 12 or 24 hour

 Digital date, month and year, plus day
flag.

 Full month calendar display, current
month.

 Full month calendar display, next
month.

Auto calendar pre-programmed to the
year 2029.
Dual time modes
 ANALOGUE display of local time.
plus digital second time zone, 12 or 24
hour system.
Alarm mode
 ANALOGUE time with ''Alarm Set"
digital time, 24 hour system. AM/PM and
"alarm on" indicators. Buzzer for 20
seconds, or select "Dixieland".
"Greensleeves" or "My Darling
Clementine".
 ourly time signal
"Big Ben" chimes at
switched on or off.

Countdown alarm timer mode
* Amazing ANALOGUE display, plus digital countdown. Normal and net times
from 1 to 60 minutes with automatic retrieval of pre entered time.
Stopwatch mode
 ANALOGUE countup, with digital timing of net, tap and first and second place
times from 1/100 sec to 1 hour. Confirmation signal.
Easy setting of times and alarm with forward and backward stepping and rapid run
facility. Dimensions: 9.25 x 35 x 36mm approx. Mineral glass. Long life lithum
battery. Accuracy +- 15 seconds/month.
SHORT FORM CATALOGUE ON REQUEST. 14p stamp appreciated
Delivery normally by return of post. Prices include VAT and P&P. Send your
cheque. P.O. or phone your ACCESS or BARCLAYCARD number to:

THE LEADING U.K. SPECIALISTS
Dept. P.C.
164/167 East Road, Cambridge, CBI 1DB.
Telephone: 0223 312866.

noon. Easily

(RRP £34.95)
ONLY £29.95
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MICRO BUSINESS CENTRE LTD

LEASE A COMPLETE
BUSINESS SYSTEM FROM
£8.75 PER WEEK

1ST FLOOR
LEWIS HOUSE
LINTHOUSE LANE
WEDNESFIELD
WOLVERHAMPTON 725687

NEW APPLE 2 PLUS WITH 64K RAM
WILL RUN INTEGER AND APPLE -
SOFT BASIC AND SUPPORTS
PASCAL SOFTWARE

ONLY £795
APPLE EXTRAS
* VISICALC £74.95
* Z80 CPM SOFTCARD £165.00
* PARALLEL INTERFACE£59.95
* SERIAL INTERFACE £59.95
* (10 x 51/4" DISKS WITH

CASE) £19.95

* 16K RAM
* PAYROL
* SALESIL
* PURCHASEIL
* NOMINALIL
* GAMES FROM

£25.95

£249.95
£350.00
£350.00
£350.00

£8.00

KSR MODEL
INCORPORATES A
FULL KEYBOARD
(DEALER ENQUIRIES WELCOME)

OLYMPIA SCRIPTA DAISYWHEEL

PRINTERS

LOWEST PRICES?

KSR £945.00!
RO £775.00!

SUITABLE FOR APPLE, COMMODORE, TANDY

SUPERBRAIN, NORTHSTAR, HORIZON, CROMEMCO,

SORCEROR, SHARP ETC.

CAN BE USED AS A FULL ELECTRONIC TYPEWRITER (KSR MODEL)

EXCELLENT QUALITY, SAMPLE OF PRINT SENT ON REQUEST.

TRACTOR FEED AND CUT SHEET FEED AVAILABLE

NEW!! CIFER BRITISH COMPUTER SYSTEM
FEATURES

* TWIN 280ATM MICRO PROCESSOR
* NO GLARE 80 COLUMN SCREEN WITH HIGHLIGHTS
* VERY FAST (4MHZ CPU)
* CPM OPERATING SYSTEM
* 96K RAM (64K + 32K SCREEN MEMORY)
* PROGRAMMABLE FUNCTION KEYS
* INTEGRAL DISK DRIVE UP TO 800K
* 3 SERIAL 1 PARALLEL INTERFACE BUILT IN
*7 PAGE SCREEN STORAGE
* UPPER ft LOWER CASE WITH TRUE DESCENDERS
* DETACHABLE KEYBOARD * 12 MONTHS WARRANTY

FROM ONLY £2357

ACCESS/ BARCLAYCARD: TERMS: LEASING: ALL PRICES ARE EXCLUSIVE OF VAT

PRACTICAL COMPUTING November 1981
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MAXIMUM VALUE . . . MINIMAL COST
The Houston Instrument HI -PLOT range of digital plotters:

 Well designed and ruggedly constructed
 Easy to interface via RS232C port
 Easy to use - software listings are

available free of charge
 Wide choice of models
 Highly reliable
 Good quality
 0.1mm step size

SINTROM GROUP

Sintrom Electronics
Complete mini/micro
system capability

Psa

CONTROLLER
1 OFF PRICE
£239 + VAT

GINSC Tiny BASIC is a trade mark of National Semiconductor

DMP-2
£730
DMP-3
£840
DMP-4
£935

DMP-5
£1150

DMP-6
£1260
DMP-7
£1355
£325

Sintrom Electronics Ltd
Arkwright Road, Reading,
Berks RG2 OLS
Tel Reading (0734) 85464
Telex: 847395

Manitron Division, Ficention Limited,
Bold Street, Sandbach, Cheshire. CW11 9AR England.
Telephone: Sandbach (09367) 4171

The standard A4 sized
HI -PLOT

A4 sized but intelligent
with remote controls

Intelligent like the DMP-3
with the same features but
with pushbutton controls
The A3 sized standard
HI -PLOT with the same
features as the original
DMP-2, but with vacuum
paper hold
A3 sized but intelligent
with remote controls
Like the DMP-6 but with
pushbutton controls

Six colour pen option

 Circle No. 319

CONTROLS HARDWARE - WITH BASIC
The PMJH CONTROLLER provides
extensive control facilities for
combinational and sequential logic, timing
and arithmetic operation using NSC Tiny

THE PMJH CONTROLLER IS ITS OWN
DEVELOPMENT SYSTEM

Requiring only a 5V supply
and a VDU for operator

interaction, the PMJH
CONTROLLER doubles
as a development

system for program
Verification and as

the hardware
controller in

dedicated
applications.

 Turn -key Operation
 4K x 8 RAM  4K x 8 EPROM

 On board EPROM programming facility
 Serial I/O for connection to RS232 VDU

 Four Baud rates 110, 300, 1200, 4800
 Eurocard size 100 x 160 mm

 5 Volt operation

TAKE CONTROL OF YOUR FUTURE ... NOW
Circle No. 320
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KARADAWN LIMITED
Micro Computer System & Software

INTRODUCING THE KD 700 . . . THE MOST ADVANCED MICROCOMPUTER
AVAILABLE TODAY

MANUFACTURED BY KARADAWN LTD IN SANTA CRUZ, CALIFORNIA THE KD 700 IS THE
CURRENT "STATE OF THE ART" IN MICROCOMPUTERS FROM SILCON VALLEY, U.S.A.

INTRODUCTORY PRICE £2,750 PLUS VAT.

* 64K RAM, expandible.
* 760K disk storage on two 51/4" double density double sided

floppy disks.
* Integral 10 meg 51/4" hard disk option available.
* 255 definable characters.

Thin line graphics characters.
* Mathematical and Greek character set, (optional extra).
* Reverse, highlighted, underlined and blinking display

options, all interchangeable.
* Auto Continuous media Testing by disk drives.
* Leasing terms available (approx. £20 per week).
* M BASIC: COBOL: PASCAL: C: FORTRAN: PL/1 WORD -

STAR: SPELLBINDER etc., all available.

DEALER
Basic Business Systems (Nottingham) Limited,
61 Loughborough Road, Trent Bridge, West Bridgford, Nottingham, NG2 7LA.
Telephone: Nottingham 819713
Brook Office Supplies Limited,
12-14 Summer Lane, Barnsley, Yorks. Telephone: Bamsley 88916
also at
6 Wrig Street, Wakefield, Yorks. Telephone: Wakefield 78096
Eric Wiley Limited,
64 Beancroft Road, Castleford, West Yorks. Telephone: 0977 553066
Fylde Business Systems,
28-30 Watery Lane, Preston, Lancs. Telephone: Preston 731901
Gulf international Consultancy Centre,
P.O. Box 519, Bahrain, Arabian Gulf. Telephone: Bahrain 231082
Telex: 9267 GICC BN
Hallam Computer Systems,
1 Berkley Precinct, Eccleshall Road, Sheffield, S11 8PN. Telephone: Sheffield
663125
Helister Systems Ltd,
150 Weston Road, Aston -Clinton, Aylesbury. Bucks. Telephone: 0296-630364

* Computer Aided Design facilities built-in, X, Y plotting, light
pen attachment.

* Twin Z80A microprocessors (4MHz).
* 8" disks can also be run with 51/4", and up to four 6 6 meg

hard disks can be attached.
* 12" dynamically focussed phosphor green screen 80x24

lines with a 132 character width option available, 25th
status line.

* Advanced hi-res graphics. Board (optional).
* CP/M 2.2 included.
* Auto Answer modem.
* S-100 bus extender, (optional).
* 12 month parts and labour warranty.

I.S.T.C.,
P.O. Box 168, SANAA, Yemen Arab Republic.
Media 5 Limited,
Watson Mill Lane, Sowerby Bridge, West Yorks, H X6 3BW. Telephone: 0422
33580

Merit Computers Limited,
181 Preston Road, Standish, Wigan, Lancs. Telephone: 0257 426567
Microcomputers (Malvern),
Prestborough Chambers, 33 Sidbury, Worcester. Telephone: 0905 26106

Orbit Computer Systems Limited,
65 Liverpool Street, Salford, M5 4LV. Telephone: 061 737 5653
3 -Line Computing,
36 Clough Road, Hull, HU5 10L. Telephone: 0482 445496
U -Microcomputers,
Unit 12A, Winstanley Industrial Estate, Long Lane, Warrington, Cheshire. Tele-
phone: Warrington 54117
Westwood Computer Services,
117 Tennant Street, 5 Ways, Birmingham, B15 1EY. Telephone: 021 632 5824

2 Forrest Way, Gatewarth Industrial Estate, Great Sankey, Warrington

Telephone: 572668. Telex: 628269
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THE
N SORCERER

CENTRE
EMG MICROCOMPUTERS LTD.

30 HEATHFIELD ROAD, CROYDON, SURREY CRO 1EU.
TEL: 01-688 0088

We are specialists in complete installations, tailormade
software for your business needs.
WORD PROCESSING SYSTEM £14.99/WEEK
COMPLETE BUSINESS SYSTEM £24.99/WEEK

Software includes customer and invoice system, leads
and sales system, VAT outputs and debtors, insurance
agents system, car sales program, order processing
program.

We provide any printer to fit your Sorcerer e.g. Qume,
Starwriter, Spinwriter, Centronics 737 and NEW Adcomp
printer plotter matches '8.8 Graphics capability of Sorcerer
to give complete graphics.

SPECIAL OFFER

Sorcerer 48K for only £595*
* Special Educational Discount
* Demonstrations and Quotes given
* Free Software and Hardware catalogue
* 6 copies of Source magazine £6

ALL PRICES EXCLUDE VAT

*Subject to dollar surcharge.
AN EMG COMPANY

 Circle No. 322

Conquer the chipl
The silicon 'Chip', the microprocessor, and the whole field of modern
electronics will revolutionise every human activity over the next decade .
If you are looking for a new job or career, promotion, your
own business or simply want to keep abreast of modern
developments - you will need to master the subject. It
can be done simply and efficiently, in a practical way.
No previous knowledge is needed. Write to us now -
without the slightest obligation....
We have been successfully training people in electronics,
at home, for over 40 years!

MASTER ELECTRONICS
LEARN THE PRACTICAL WAY
BY SEEING AND DOING

 Building an oscilloscope.  Recognition of components.
 Understanding circuit diagrams.  Handling all types Solid State 'Chips'.
 Carry out over 40 experiments on basic circuits and on digital electronics.
 Testing and servicing of Radio. T V Hi- Fi and all types of modern

computerised equipment

MASTER MICROPROCESSORS
LEARN HOW TO REALLY UNDERSTAND MICROPROCESSORS, HOW
THEY WORK AND THEIR APPLICATION TO COMPUTER TECHNOLOGY.

 Complete Home Study Library  Programming
 Special Educational Microprocessor Equipment supplied
 Services of skilled tutor available throughout course

MASTER THE REST
 Radio Amateurs Licence  Logic/Digital techniques
 Examination courses (City & Guilds etc.) in electronics
 Semi -conductor technology
 Training Kits (Signal Generators, Digital Meters etc.)

Please send your FREE brochure
Fwithout obligation to -

R N-
E
E

Address

BLOCK C APS Pt_ ASS

I an, trdereMed ,n -

PRACTICAL ELECTRONICS

MICROPROCESSORS

OTHER SUBJECTS ...........
lonose restlnate your mte .

.... ....... ..... ........... ..... .......... .

BRITISH NATIONAL RADIO & ELECTRONICS SO -100L
READING, BERKS. RG1 1BR PC 11/81-J
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THE "PET SPECIALISTS

COMPETITIVE CBM 'PET' PRICES!!
4032 40 Col. PET. 585.00* CASH & CARRY
8032 80 Col. PET 755.00* PRICES ONLY!
4040 347K Disk 585.00 *

SOFTWARE
As well as a full range of Petsoft and Commodore Software, we
have some highly reliable "Home -Brewed" programs available.
STOCK CONTROL & INVOICING £60
(Handles up to 500 items - 32K) (180 on 16K). Stock depleted on
invoicing, search etc. Cassette, disk (& print option).
3000 item; 4040/8050 £125
CASH BOOK - 00
Enter daily/weekly amounts - printout and totals, weekly/monthly
analysis, totals and balances.
4032 & 8032 versions £110 & £120
STOCK TAKING for the licensing trade £240
OUTSIDE SERVICES (For Mini -Cabs etc.) £220
Sae for free software booklet

8050 IM Byte Disk 755.00*
4022 Printer 357.00 *
8024 Printer 975.00 *

PRICE BREAKTHROUGH I 1 I

TRY US!
YOU WILL NOT BE

DISAPPOINTED

EXT CASSETTE DECKS (INC COUNTER & SOUNDBOX)A5'E55*
Printers Disk Drives Sundries
CBM 4022 & 8024 CBM 8050 Interfaces: C12 Cassettes
Centronic 779 CBM 4040 Disks: Library Cases
Centronic 737 CBM 3040 Paper (roll & tractor feed)
Spinwriter 5510 Labels: Dust covers
CBM 8026 & 8027

TOOL KITS (BASIC 2 Et 4), SUPERCHIPS, VISICALC "OZZ" Commodore Business Programs
AND ALL SORTS OF OTHER CHIPS COMPSOFT DMSV Bristol Trader, Item Et Monitor
UPGRADE YOUR PET EVEN MORE!! ANAGRAM LEDGERS Superpay Word Processing.

THE "MUPETs" ARE HERE!
3 TO 8 PETS ONLY NEED 1 DISK DRIVE . . .

Daily demonstrations: Ring for details.
COME AND II
SEE THE NEW

---et] - r"--

0(inc
at £189

VAT)

COMPLETE SYSTEMS
Air. FROM £1700*41;1 ITIO FULLY WORKING AND OPERATIONAL

--------/ .1. ASK US ABOUT ALL THE ADD -ON -GOODIES

 PRICES DO NOT INCLUDE VAT !THAT GO WITH THE VIC ...
...--

PERSONAL SHOPPERS WELCOME ALL GOODS SENT SAME DAY WHEREVER POSSIBLE ----
1.15.1

ETC.Phone & Mail Orders accepted. LARGE S.A.E. FOR LISTS

 Circle No. 324
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I
STOCK THE NEW Er

EXCITING
TRS80

MODEL
III

48K
£619+ VA

The Radio Shack TRS-80TM Model Ill is a ROM -based
computer system consisting of:
 A 12 -inch screen to display results and other information
 A 65 -key console keyboard for inputting programs and data
to the Computer  A Z-80 Microprocessor, the "brains- of
the systeM  A Real -Time Clock  Read Only Memory
IROMI containing the Model III BASIC Language (fully
compatible with most Model I BASIC programs)  Random
Access Memory IRAMI for storage of programs and data
while the Computer is on (amount is expandable from "16K"
to "48K", optional extra)  A Cassette Interface for long-term
storage of programs and data (requires a separate cassette
recorder, optional /extra)  A Printer Interface for hard -copy
output of programs and data (requires a separate line printer,
optional /extra)  Expansion area for upgrading to a disk -
based system (optional/extra)  Expansion area for an RS-
232 -C serial communications interface (optional/extra)
All these components are contained in a single moulded case,
and all are powered via one power cord.

Disc Drives Kit with 2x40 Track Drives - £599 + VAT
Disc Drives Kit with 2x80 Track Drives - £729 +VAT

Add £25 for Installation

CENTRONICS 737
DOT MATRIX

PRINTER
only £369 VAt

including cables
Standard Features

 80 CPS - Proportional
Spaced Mode  50 CPS --

Monospaced Mode  Proportional Spacing, Plus 10 CP1
and 16.7 CP1 N x 9 (Proportional) or 7 x 8 IMonospacedl
Dot Matrix  7 x 8 Dot Matrix  3 Way Paper Handling
System  96 Character ASCII plus 6 European character
sets  Microprocessor Electronics  Expanded Print  Right
Margin Justification  Print Underlining  9 -Wire Free Flight
Print Head  Bidirectional Stepper Motor Paper Drive  Full
One Line Buffer  21 LPM With 80 Columns Printed  58
LPM With 20 Columns Printed  6 Lines Per inch Vertical
Spacing  P,aper Tear Bar  Centronic Colours and Lo .o

ottelotasottit
OOOO yacoos

SHARP
PC1211
£79.90

-i- VAT
COMPUTER

POWER THAT
ONCE FILLED A ROOM

CAN NOW BE CARRIED IN YOUR POCKET!
 Programs in BASIC  "OWERTY" Alphabetic
Keyboard  1.9K Random Access Memory
ro Long Battery Life

HITACHI
ROFESSIONAL
MONITORS

9" - f1-244 £99.95
12" - £149

 Reliability Solid state circuitry using an IC and silicon
transistors ensures high reliability.  500 lines horizontal
resolution Horizontal resolution in excess of 500 lines is
achieved in picture center.  Stable picture Even played
back pictures of VTR can be displayed without jittering.
 Looping video input Video input can be looped through
with built-in termination switch.  External sync opera-
tion (available as option for U and C types)  Compact
construction Two monitors are mountable side by side in a

standard 19 -inch rack.

YOUR ZX110 IS NOW NO LONGER REDUNDANT
Upgrade your ZX80 to the full animated graphics of the
ZX81. (No screen flicker). For only £12.95 + VAT, in kit
form. Works only in conjunction with new 8K ROM from
Sinclair (not included).

sloctor' EUROPE'S FASTEST SELLING ONE BOARD COMPUTER

*6502 based system -- best value for
money on the market. *Powerful 8K
Basic -- Fastest around * Full Qwerty
Keyboard * 1K RAM Expandable to 8K
on board. *Power supply and RF
Modulator on board. * No Extras
needed -- Plug-in and go *Kansas City
Tape Interface on board. * Free
Sampler Tape including powerful
Dissassembler and Monitor with each
Kit. * If you want to learn about -

Micros, but didn't know which machine
to buy then this is the machine for you.

3301

KIT ONLY £99.95 +VAT

STOCKS
LAST

COMPUKIT
WITH ALLTHE FEATURES

THATMADE IT THE MOSTPROFESSIONAL
COMPUTER

KIT ON THEMARKET. Now WITH FREENEW EXTENDED
MONITOR (a saving),which includes FlashingCursor, Screen Editing, EtSave Data on Tape.

Fully Assembled - £149 + VAT DEALER ENQUIRIES

NEW MONITOR IN ROM - available separately at £7.90 +VAT.
INVITED

Improved Basic function - revised GARBAGE routine Allows correct use of STRING ARRAYS C4.90 upgrade
This chip can be sold separately to existing Compukit and Super board users. + VAT 10(

Ktt

'r \I"

Build, Understand
and program your

own Computer
for only a small outlay.

FOR THE COMPUKIT - Assembler Editor E14.90 Screen Editor Tape 01.90
GAME PACKS - 11. Four Games £5.00 21 Four Games £5.00 3). Three Games 8K only £5.00

Super Space Invaders 18K1 £6.50 Chequers £3.00 Realtime Clock £3.00
Case for Compuko E29.50 40 pin Expansion Jumper Cable E13.50 All Prices exclusive VAT

WE ARE NOW STOCKING THE
APPLE II AT REDUCED PRICES

AUTOSTART
EURO PLUS

48K
f599

VAT
...-

Getting Started APPLE II is faster, smaller, and more
powerful than its predecessors. And it's more fun to use too
because of built-in features like:
 BASIC - The Language that Makes Programming Fun.
 High -Resolution Graphics (in a 54,000 -Point Array) for
Finely -Detailed Displays.  Sound Capability that Brings
Programs to Life.  Hand Controls for Games and Other
Human -Input Applications.  Internal Memory Capacity of
48K Bytes of RAM, 12K Bytes of ROM; for Big -System Per-
formance in a Small Package.  Eight Accessory Expansion
Slots to let the System Grow With Your Needs.

You don't need to be an expert to enjoy APPLE II. It is a
complete, ready -to -run computer. Just connect it to a video
display and start using programs (or writing your own) the
first day. You'll find that its tutorial manuals help you make it
your own personal problem solver.

THE VIDEO GENIE SYSTEM
Ideal for small businesses, schools, colleges, homes, etc.
Suitable for the experienced, inexperienced, hobbyist,

teacher, etc

16K

EG3000
Series

WITH
NEW

EXTRA
KEYS!

 16K user RAM
£279 plus extended 12K Microsoft

BASIC in ROM  Fully TRS-80 Level II
software compatible  Huge

range of software already available  Self contained, PSU,
UHF modulator, and cassette  Simply plugs into video
monitor or UHF TV  Full expansion to disks and printer
 Absolutely complete - just fit into mains plug.
The Video Genie is a complete computer system, requiring
only connection to a domestic 625 line TV set to be fully
operational; or if required a video monitor can be connected
to provide the best quality display. 51 key typewriter style
keyboard, which features a 10 key rollover. Supplied with
the following accessories:-  BASIC demonstration tape;
 Video lead;  Second cassetee lead;  Users manual;
 BASIC manual;  Beginners programming manual. Write
useful programs in the BASIC computer language yourself.

The
PEDIGREE

PETS iatainga-
RRP £795 '
for 32K

4pe 32K
ONLY

£549
+ VAT

Very popular for home Fe business use. 8K Microsoft Basic
ROM. 32K with new improved keyboard.

Cassette Deck £56 extra Interface PET IEEE
Centronics Parallel Decoded £77.00 . VAT

TEAC
DISK

DRIVES

TEAC FD -50A has 40 tracks giving 125K Bytes
unformatted single density capacity.
The FD -50A can be used in double density recording
mode.
The FD -50A is Shugart SA400 interface compatible.
Directly compatible with Tandy TRS80 expansion
interface.
Also interfaces with Video Genie, SWTP, TRS80
North Star Horizon, Superbrain, Nascom, etc, etc.
Address selection for Daisy chaining up to 4 Disks.
Disks plus power supply housed in an attractive grey
case.

40 TRACK
Single £225. VAT 1),,ioskubplerive L400 VATDisk Drive

77 TRACK
Single Eng - VATDisk Drive ,

Double £499 -VATDew Drive

GET YOURSELF
A NEW MX70

PRINTER AND SAVE
A FORTUNE

only £249 VAT

Interface Cards for Apple

 80 Column,  Upper &
lower case  Apple dot Graphics
 Centronics Parallel  Uni-dimensional.
TX80 - E229 + VAT MX80 -- £299 VAT

EX -

STOCK

11L

iJ ,dvq.
"Europes Largest Discount
Personal Computer Stores"

Delivery is added at cost. Please make cheques and postal orders payable to COMPSHOP LTD., or phone your order
quoting BARCLAYCARD, ACCESS, DINERS CLUB or AMERICAN EXPRESS number.

CREDIT FACILITIES ARRANGED - send S.A.E. for application form.MAIL ORDER AND SHOP:
14 Station Road, New Barnet, Hertfordshire, EN5 1QW (Close to New Barnet BR Station - Moorgate Line).
Telephone: 01-441 2922 (Sales) 01-449 6596 Telex: 298755 TELCOM G
OPEN (BARNET) - 10am - 7pm - Monday to Saturday
NEW WEST END SHOWROOM:
311 Edgware Road, London W2.
OPEN (LONDON) - 10am - 6pm - Monday to Saturday
* IRELAND: 19 Herbert Street, Dublin 2. Telephone: Dublin 604155
* COMPSHOP USA, 1348 East Edinger, Santa Arta, California, Zip Code 92705

Telephone. 0101 714 5472526

Telephone: 01-262 0387

TELEPHONE SALES
OPEN 24 hrs. 7 days a week

01-449 6596
LUKLAKA110

11111.111111
VISA

ONMS CIY
N.11144100.^k
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TRIDATA COMPLETE B
SOFTWARE PACKAGES
* SALES INVOICING
* SALES LEDGER
* PURCHASE LEDGER
* NOMINAL LEDGER
* PAYROLL
* STOCK CONTROL

for use on
* TANDY TRS 80
* TANDY TRS 80 Mk. II
* SHARP MZ-80K
* PET AND SUPERPET
* APPLE

Our business packages are supplied with master diskettes,
detailed operating manuals and training procedures.
For small businesses and traders with up to 700 employees,
9,999 customers and 9,999 suppliers, our proven programs
written by experienced DP professionals provide fast,
simple control, with built in security routines for prevention
of unauthorised use, abuse or mishandling.
Over 550 Tridata business systems are now in use.

TRIDATA WARRANTY
Every Tridata program has a written 12 month warranty and can be
automatically updated to conform to any legislation that may alter your
accounting procedures.

SEND THE COUPON TODAY,
OR TELEPHONE

021-622 6085

rnd me detailsof the Tridata
PURCHASE LEDGER
SALES LEDGER
PAYROLL
NOMINAL LEDGER
SALES INVOICING
STOCK CONTROL
Name

Company

Address

h.

Business Software Systems. I am interested inI
For TANDY TRS 80

TANDY TRS 80 Mk. II
SHARP MZ-80K

PET

SUPERPET
APPLE

PC 9/81 I

TRIDATA MICROS LTD., Smithfield House, Digbeth, Birmingham B5 6BS
TRIDATA MICROS LTD., Smithfield House, Digbeth, Birmingham

 Circle No. 32C

The best diskette
foryour system

* All IBM formats
* AES/Lanier
* Apple II
* Atari
* CPT 8000
* Diamond

* Nexos 2200
* P2000
* P5002/Micom
* Wang
* Zenith
* - among others

DISKETTES, -AND DISC PACKS
We keep stocks of 30,000 for immediate

delivery to dp and wp users
FOR YOUR RECORDS THE DYSAN HOTLINE IS: WEYBRIDGE 48346/7

HAL Computers Limited
57 Woodham Lane New Haw
Weybridge Surrey KT15 3ND
Telephone: Weybridge 48346/7

eff
riZith
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RAMEX 16 and its MANAGER
APPLE and ITT 2020

HISTORY OF RAMEX 16
A few months ago we launched the
RAMEX 16 to extend the use of the
APPLE 11 computer by adding an extra
16K of memory into slot 0, thereby giving
the programmer an extra slice of memory
to work with. We did this in a way that is
unique, not needing the removal of the last
memory chip on the motherboard as do
our competitors. HOWEVER,
programmers being what they are seeing
an improvement wanted more, so we now
announce THE MANAGER. This gives
you an additional 10.5K by relocating
DOS on the second RAMEX 16 placed
into any slot of your choice excluding 0 of
course, where your first card resides.

RAMEX 16 £95
MANAGER £ 20

COMPEC VISITORS
Come and see us on stand 6176 and you
will be surprised by our range of product
offerings to Computer Users and Trade
alike. We have secured a number of
exclusive products and to encourage you
to take a first step with us we are giving
away a FREE COMPUTER CHESS
GAME with every system order placed at
the exhibition.

WHAT YOU NEED
All that is required for you to take

advantage of the RAMEX 16 Expansion
Board is the following:-

- 48K APPLE II OR APPLE II PLUS
- ONE OR MORE DISK DRIVES
- RAMEX 16

THE MANAGER requires:-

- ONE OR TWO RAMEX 16
- THE MANAGER

METHOD
To get back the 10.5K of memory lost to
DOS simply read on.

1. The 48K Apple is configured with the
RAMEX 16 in slot 0 and another
RAMEX 16 in any other slot.
Depending on application this can be
any other firmware card.

2. DOS is booted as normal using a DOS
3.3 System Master Diskette or DOS
3.2 Basic Diskette followed by DOS
3.2 System Master Diskette.

3. Run THE MANAGER programme
within a few seconds your Apple will
respond and DOS will be located on
your RAMEX 16 as will INTERGER is
using an Apple II Plus.

--
Coming soon

RAMEX 128 plus Manager
For Disk Simulation

..=1...

In aClass of Their Own.
DDP RESEARCH & MARKETING

17 Nobel Square, Basildon, Essex SS13 1 LP
Tel: (0268) 728484 Telex: 995323

4
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APPLE
TEXAS
MICROPOLIS
DIABLO
MICROLINE

CENTRALEX-LONDON LTD
8-12 Lee High Rd, London SE13

centralem Tel: 01-318 4213/4/5/6/7
9.30 am -5 pm Mon to Fri -
Evenings and weekends by
appointment

A comprehensive range of Microcomputers Equipment, Peripherals, Software and
Services for those who value Professional Standards, Guidance and Continuing
Support for Hardware and Software.
PET
OHIO SCIENTIFIC
CENTRONICS
OUME
HITACHI

INFORMEX-80 Printer

£399+VAT

Special offer - for a limited period

For PET, APPLE, EXIDY, TRS80, ETC
A high quality, high speed printer
(125 cps) Upper and lower case letters
plus graphics as standard
Interface and cable for TRS80, PET,
APPLE or RS 232 £69 + VAT
Tractor feed option only £39

ITT 2020
CROMEMCO
ANADEX
DEC
LEXICON

EXIDY
MICROSTAR
INTEGRAL
DATA GENERAL
ETC. ETC.

HORIZON
SHUGART
TELETYPE
EPSON

ALSO Training, Consultancy, Systems Design,
Programming and Software

PAYROLL - INVOICING - STOCK CONTROL -
SALES/PURCHASE LEDGER - VAT - MEDICAL
RECORDS - EDUCATIONAL 8 ENGINEERING
PROGRAMMES - HOTEL RESERVATION - ESTATE
AGENTS - BUILDING MAINTENANCE - COBOL -
FORTRAN - ETC.

Maintenance Contracts including stand-by equipment during repair
periods - Free Delivery Nationwide - Terms arranged - Credit Cards and
official orders accepted.

r!intifortriforegfaltriair
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The Administrator is here ! !

1 PROGRAM YOUR PET
I CANNOT DO WITHOUT' 9

It will tackle all the following:
Sales
Purchases
Nominal
Stock Control

Customer Files
Salesman's Records
Personnel
Medical

Price Lists
Suppliers Files
Insurance
Costing

Job Control
Parts Lists
Asset Register
Petty Cash etc.

The Administrator will handle them ALL doubtless there are
others we haven't mentioned? It won't sit on your knee or make tea!!

The Administrator is the natural evo-
lution of the highly successful
PETAID family of programs pro-
duced by Stage One Computers for
businesses large and small for over

2000 existing users. It allows the
user to set up their own job with very
few restrictions. No programming
knowledge needed.

Place your orders with Stage One Software or any Stage One Software dealer.

nE
MIRUITERS peOristeleey Road,

Poole,
Dorset. Tel: 735656.
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152 ti
Economical general purpose
printer

 132 column, 150 cps at 10 cpi
 bi-directional, logic seeking
 quick change cartridge ribbon
 fan -fold, cut sheet paper
 adjustable tractors
 100% duty cycle
 rugged, versatile, dependable

FROM UNDER £700*

150 St01
Ideal microcomputer printer

 80 column, 150 cps at 10 cpi
 bi-directional, logic seeking
 quick change cartridge ribbon
 roll, cut sheet, fan -fold paper
 snap -on tractors
 100% duty cycle
 rugged, versatile, dependable

FROM UNDER £500*

739 WS
Versatile, compact printer

 correspondence quality print
 proportional and fixed spacing
 true descenders, subscripts and

superscripts
 pin addressable graphics
 roll, cut sheet and fan -fold paper
 100% duty cycle
 compact and quiet

FROM AROUND £500*

...with a five star bonus
Performance. Centronics has
maintained a total commitment to
advancing the state of the art in printer
technology since 1968.

Reliability. Centronics printers are
designed to ensure sustained
performance under continuous, tough
operating conditions.

Versatility. Centronics printers come
with a full range of features to cater for
the most demanding applications.

Service. Centronics qualified
distributors and retailers are backed by
the UK -based division of our worldwide
service organisation to ensure fast,
efficient user support.

Economy. Centronics printers mean
low cost of ownership with the right
model for every application.

For further information, please
complete and return the coupon
or call Burgess HiII(04446)45011.

To Centronics Data Computer (UK) Ltd.
Victoria Way Burgess Hill Sussex
Please send information on 1520 150 0 7390
Centronics UK support 0 (tick as appropriate)

1

Name

Position

Company

Address

TelephoneL

cEmenonics®
PC 11

22)
 Circle No. 331

- R.R.P. not including VAT Your partner in print



we've
I made all I
III the pieces :

AMA s MPM ,together with
its complementary data base
manager MULTI- KISS* *
provide the user with facilities

'*
previously unattainable on a micro computer.

A Multi -User Data Base
Multiple users may access or update a common

data base simultaneously. True indexed
sequential and direct access files are provided.
Programs are written in Microsoft's M BASIC

compiler and access of the data base is through
callable routines.

Record Locking
Full provision is made for locking of index file or
data file records. No other application language
for MPM can provide this. The fool proof record

locking method employed makes this AMA
system truly multi-user.
A Transaction Log

All alterations made to the data base are recorded
in a daily log file. Should a file be destroyed, a
backup copy of the file may be updated with
transactions from the appropriate log files.

Trademark of Digital Research Inc
  Trademark of Tascon Corporation.

AMA (Computing) Ltd., 1 Froghall Lane,
Warrington, WA2 7JJ, Cheshire.

Telephone Warrington (0925) 51885.

Please send me further information on the AMA
MPM`/MULTI-KISS"System

Name

Company Address

IL.
222

 Circle No. 332

SID 1: THE COLOURFUL CARD
Full -resolution 8 -colour S100 graph display card

For use with
all 5100 machines

8 colours at full
(312 X 290) resolution

64 K bytes of
bit -mapped screen

RGB non -interlaced

! Disc software for
Dynabyte, North Star,
Comart Communicator
Cromemco, etc.

HI TECH ELECTRONICS
54 HIGH ROAD SWAYTHLING SOUTHAMPTON S02 2JF

TEL 0703 581555 TELEX N047388 HTEI

 Circle No. 333

TRS-80 1,11&lIl
Superior Disk Software

EXTENDED BASIC (Models II & Ill) will dramatically increase your
programming productivity! EXTENDED BASIC requires no user memory and per-
manently patches your Basic interpreter to give you single keystroke abbreviations for
common commands, the most powerful cross reference utility on the market, an
enhanced renumber command allowing relocation and duplication of code, a keyword
and string location/replacement facility, a utility for dumping the current values/
contents of variables and a text compression function to reduce the size of any program
to an absolute minimum - and more! £94.50/£67.50 Model II/III

THE SPOOLER (Models I, II & Ill) is our workhorse. The highest
performance print spooler available THE SPOOLER makes typical commercial applica-
tions run up to twice as fast by allowing your printer to fully overlap both disk and
processor functions. Beware of other inferior spoolers which spool slowly to disk and
stop every time the disk is accessed! Model II version requires no user memory.

£45.00/£49 Models I/II, III.

DOS PLUS (Models I, III & V.G.) is faster, easier to use, more compact and
more efficient than TRSDOS, NEWDOS +, VTOS or LDOS and yet features all of their
major commands plus some innovative ones of its own, is super -reliable and costs less
- what more can we say! £49.50

NEW: SORTDIR - sorts your directory, DOTWO - include keyboard input in
your DO file, TRAKCESS by Roxton Baker - simply the best Model I ZAP + VARKEEP
- keep variables between programs, TASMON - the best monitor available + superb
uk written MODEL II APPLICATIONS - payroll, inventory - parts explosion, accounts,
letter writer + mailing, all with individual tailoring available by the author.

SPECIAL: Ribbons for LP III/V only £7.25 each (inclusive)
Model I double density kit (includes DOSPLUS) £106.00

Prices exclude VAT but include postage & packing.
For a detailed catalogue (disk software only) send 50p to:

SYSTEM SOFT
49 Dunvegan Drive, Rise Park, Nottingham NG5 5DX.

Tel: (0602) 275559
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Pete & Pam Computers

apple'computer
APPLE SYSTEM SALES AND SERVICE
IN BOTH LONDON AND LANCASHIRE

Competitive Quotes and Personal Service
Ring Chris Gillard In London - Pete or Pam Fisher in Lancashire

We welcome dealer enquiries All the products we advertise are available from your local dealer

RAMCARD E99.95
A 16K Expansion card for your Apple. It will provide additional memory for Visicalc, load integer
from a System Master and is fully comparable with Apple's Pascal System The only board with
Neon Read/Write indicators The only card with data bus lines for faster Jam retrieval

2.80 SOPTCARD L195.00
A 2-80 microprocessor for Apple Comes with CP/M operating system and Microsoft Basic 5
Free until January 1st - Olympic Decathlon game disk - value 613 95 with every card

COBOL 80 E299.00
FORTRAN 80 E109 95
BASIC COMPILER 8199.00
ASSEMBLY LANGUAGE DEVELOPMENT £79.00

80 COLUMN BOARDS
Take your pick -
SUP-11-TIMINAL C195.00
VIDES E185.00

PASCAL JOB CONTROL SYSTEM - Prom High Techoology. L295.00
A fast. sophisticated job control/costing system able to control costs on 400 jobs, providing
useful reports and maintaining 50 cost centres with 500 sub cost centres. Worth its weight in gold,

DB MASTER 1129.95
The Data Base with 100 fields operating on multi -diskette files for large capacity

DB MASTER Utility Pack Na. 1 - LSO
Links DB master with Apple Text Files and Visicalc 3 3 Add, delete or change existing DB Master
Fields and more

DR MASTER for Comm available won 1295

INPORMATION MASTER - Data Base E79.00
A dream to use, has advanced facilities such as global change and calculator mode of entering
figures A system that a novice can use with ease.

DATA MASTER £55.00
A utility for use with Information Master. Allows the splitting of a data base system selectivity,
change of field types and transfer of print formats.

TRANSIT 629.00
A utility that enables you to link Information Master to many files including those created by
Visicalc
VISICALC 3.3 Oar Price L 105.00
At last - Visicalc on 16 sector DOS 3.3 with 12 additional commands Enhanced Manual is
included

VISIDEX 6105.00
New from Personal Software Type in whatever key words Phase dates or numbers you want the
info to be associated with and store it away

VISITERM 179.00
Allows your computer to communicate computers or other personal computers Link
your personal computer with your company's mainframe

VISIPLOT 685.00
Automatically creates high resolution graphs and charts Visualise data in six different formats
and six different colours. Data can be directly entered or data files loaded from Visicalc 3.3

VISITREND 6129.00
Allows you to perform sophisticated math operations on time series data such as stock prices or
production figures Includes Multi line regress, cumulative total, percent change, lead/lag, moving
averages, smoothing and various transformations
which let you create new time series This package also includes Visiplot

WORDSTAR for Apple L179.00
If you want the best in word processing for Apple then Wordstar is the answer Very well
documented and great to use. Require the installation of a Z-80 Softcard

BLEILMEIGE 689.013
Allows you to maintain name and address lists and merge fields into text to form personalised
letters etc

Z TERM £56.95
Software that allows you to emulate the terminal of your choice whilst using Apple with a Z80
Softcard

THE MILL 6249.95
A 6809 plug-in board for Apple can run at full speed whilst the 6502 runs at 20% Comes with
either a Pascal speed-up kit to increase the speed of execution of Apple's U65D Pascal or a 6809
assembler
DAMN 5 ?ROG AIDS 3.3 E49.00
12 Utility Programmes in one pack

APPLE HOW TO E29.95
Requires Int Basic or I6K Expansion Card - leaches calculating and programming

APPLE MUSIC THEORY 629.95

WWI 16 L89.95
UK entrant to the expansion card market - does not need to be ribboned to the memory area.

ECHO U Speech Synthesiser E139.95
Based on TMS 5200 chip from TI - type in speech direct from the keyboard

EXPANSION CHASSIS /3911.00
Long awaited - here at last More slots for your Apple

MOUNTAIN CPS - molti-floutloo card 6159.95
A bi-directional serial interface - parallel port and clock/calendar card - all on one board Can
be made to use phantom slots

MEMORY MANAGEMENT SYSTEM 629.00
A utility that moves DOS onto a 16K expansion card - freeing motherboard Ram space for larger
programs

VERSAWRITER 1149.95
Superb graphics tablet from Versa Computing You don't have to go to the expense of an Apple
graphics tablet for graphics capability

VERSA EXPANSION SOFTWARE L20.95
Auxiliary Pack for the Versavvriter includes the ability to draw in fine detail using magnification
mode

VERSA EXPANDER PORT 612.95
An expansion cable and ZIP socket for the Apple game I/O socket allow taro insertion force of
peripherals requiring connection to game socket

GRAPPLER PROM ORANGE MICRO L99.00
An interface for the Epson MX 80 and 100 that obeys Apple protocols and has a graphics dump
programme in ROM producing 2 sizes of picture and 360 degrees rotation with positive or
negative image

OLYMPIA SCRIPIA ESW R81100 L950.00
Daisywheel printer with keyboard A little slow (17 characters per second) but with excellent
print quality

EPSON MI110 P/T
9 x 9 matrix printer with friction and tractor feed

EPSON MX -80 T
Tractor feed only

INTERFACE AND CABLE
For the above (non -graphic)

MO INTERFACE PROM SSM
A parallel and serial interface on one board

E398.00

6349.00

High
Technology
We me ,<e our
compctition
obsolete
with Information Master,TM

Data Master,TM and Transit:"
Information Master is clearly the
best information management
software available for your Apple II,*
and it's the easiest to use.

Here are two very useful
companions that add even more
power to Information Master
 Data Master - Alter the file

layout of existing Information
Master files without re-entering
data. Add, omit, change fields,
subdivide and append files
selectively.

 Transit - Convert VisiCalc* files
(and almost any other files you
may have) into Information
Master files.

See your computer dealer today
for all the details.

VisiCalc is a trademark of Personal Software. Inc
Apple II ,s a trademark st Apple Computer. Inc

MACHINE COVERS only the best material used
Apple only
Single disk
2 stacked disks
Apple, 2 disks and 9" monitor or Apple and 12" monitor
Apple and 2 disk
Epson MX 70/80

ABT NUMERICAL KEYPAD

SOFTREY
iBasic or Pascal versions available) A 15 key programmable keypad
SENSIBLE SOFTWARE UTILITIES
Applesoft programme optimiser
Meld Disk III
Super Disk Copy III
DOS Plus
Disk Organiser II
Disk Recovery
Applesoll Pius Structured Basic
BENEATH APPLE DOS (no VAT)
An excellent book on Apple DOS

NEC GREEN SCREEN MONITOR

BASE Disks (for 10)

OLYMPIC DECLATHLOR from Microsoft
Superb Hi -Res Graphics - Winner of this years WCCF peter for creative programming

E5.95
L2.95
64.95
E8.95
67.95
L5.45

674.95

699.00

E12.95
E14.95
E1715
E17.95
E17.95
L17.95
E14.95

E 1 2 95

6169.00

E18.50

612.95

NIGHT SIMULATOR by %Blotto Disk E19.95
So realistic - you might feel airsick, - be warned, Cusette L14.95

DRAGON FIRE from Dekie Corp. E29 95

WIZARDRY from Sir -Tech L29.95
PASCAL ADVENTURE needing only 48K

Apple Galaxian - Galaxy Wars - Head -On - Galactic Revolution - Galactic Trader - Galactic
Empire - Mystery House - Bridge Partner - Checker King - Gammon Gambler - Roulette -
Craps - Apple 21 - Puckman - Global War - Space Warrior - Apple Typhoon - Apple Panic
- Sneekers - Galactic Attack - Gorgon by Nasir All al L13.95

Microsoft Adventure - ABM - Dog Fight - Phantoms Five - Orbirron - Pulsar - Microchess
2.0 - Odyessy - La Land Monopoly - Morloc s Tower - Rescue at Rigel - Space Eggs -
Trilogy of Games - The Prisoner - Raster Blaster -
Autobahn -Space Raiders - Tawala's Last Redoubt - Gamma Goblins- Apple Panic All at L15.95

Computer Conflict - Computer Quarterback - Cartels and Cutthroats - Space Album - Bill
Budge 3D Graphics Tutor - Cyber Strike - 3 Mile Island - Adventure 123 - Adventure 456
- Adventure 789 - Hi -Res Soccer - Temples of Apshai - Hellfire Warrior -
Zork All at E20.95

Buy any five games and you can deduct 10% off the total price

Authorised Apple Sales and Service

LONDON RETAIL, 98, Moyser Road. London. SW I6 65H
Tel 01-677 2052/7341

MAIL ORDER AND Waingate Lodge, Waingate Close.
145.00 Rossendale, Lancs B84 750

Tel Rossendale (0706) 227011
E119.95

Prices do not include VAT Please add 15% VAT to your remittance Postage and packing FREE
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£1950
+ VAT

+ FREE

THE ITT 2020

48K ITT 2020 Microcomputer
2 Disc Drive
Disc Drive Controller
Epsom MX 80 F/T Printer
ITT 12" Monitor
Box of 10 Floppy discs
2000 sheets of paper
All leads with plugs fitted
Delivery U.K. Mainland

Wide range of business software
Ask for details

Eastern Micros
91 Widford Road, Chelmsford, Essex

Telephone: 0245-352829

Callers by appointment only

 Circle No. 336

9am-5pm Tues-Sat
Closed Mondays.

WARD ELECTRONICS
BIRMINGHAM 021-554 0708

SALES AND SERVICE

dapple computar

NMI From
£695

POWERFUL ANO VERSATILE. ONE
OF THE FINEST MICROCOMPUTERS

AVAILABLE FOR BUSINESS, EDU-

CATION AND LEISURE. TV COM-
PATIBLE WITH UHF MODULATOR.

VIDEO GENIE

From £270
LOW PRICED AND READY TO PLUG
INTO YOUR OWN TV. COLOUR f37
EXTRA. UNITS AVAILABLE EX -
STOCK WITH THIS AND OTHER
OPTIONS SOUND EXTRA
MEMORY  PRINTER INTERFACE

EPSON - PRINTERS - CENTRONICS
MOLIMERX SOFTWARE

SEE AND CHOOSE FROM THIS RANGE OF TRS80 SOFTWARE

DISCS AND DISK DRIVES FOR APPLE, VIDEO GENIE, TRS80

COMPUTER BOOKS ON ALL ASPECTS OF COMPUTING

C12 CASSETTES 55p each. 51/4" DISCS f2.95 each.

All the LOWE ELECTRONICS RANGE of equipment for the
Computing, Amateur Radio, and Test Equipment Fields

including Trio Oscilloscopes
PLEASE ADD VAT AT 15%

WARD ELECTRONICS
ACP0

TO CITY

RING ROAD
OUEENSWAY , URNI WIN

BOULTON cans,
ROAD API N45

SOHO ROAD

AP010
ROOKERY
ROAD

I * EXIT ,

CAR

PARK

First Floor
Soho House,
362-364, Soho Road,
Handsworth,
Birmingham B21 9QL.
Tel: 021-554 0708.
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SOFTWARE FOR CP/M®
HIGH QUALITY SOFTWARE - WITH HIGH QUALITY SERVICE

NOTE NEW PRICES ON MICROPRO AND MICROSOFT PRODUCTS - Dealer enquiries
A welcome ---good discounts for quantity orders let us supply your full range of software

WORDSTAR - Professional word processing software. On -screen formatting,
wordwrap, pagination, line and character count on view. Micro -justification on
daisy -wheel printer. Search and replace. Block/paragraph manipulation. External
file read/write. Background printing during editing etc.

£250 MICROSOFT FORTRAN COMPILER

MICROSOFT COBOL

MAGSAM - Versatile easy to use Keyed File Management System for

E205

£310

£130
MAIL-MERGE - Powerful Wordstar enhancement foi file merging and £65 Microsoft Basic or CBASIC.
document personalisation. CIS - COBOL ANSI' 74 implementation to full level 1 standard. Supports £425
DATASTAR Screen orientated system for Data Entry. Retrieval and Updating. £175 random, indexed and sequential files, features for conversational working,

screen control, interactive debugging, program segmentation etc.
SUPERSORT - Sort, merge and selection program. £125

CONFIGURABLE BUSINESS SYSTEM (CBS) - Unique information FORMS -2 - Automatic COBOL code generator for screen formats. E100

management system with user definable files, powerful report generator, menu-
driven for ease of use. No programming experience necessary!

£225 PASCAL -2 E235

STRUCTURED BASIC - Relocatable compiler £160
ACCOUNTING PACKAGES by Median - Ten: PAYROLL, SALES, PURCHASE.
NOMINAL Specially developed by UK software house to exacting specifications.

£500
each CBASIC-2 - Extended Disk Basic pseudo compiler and run-time interpreter. £75

Written in Microsoft Basic each package may be customised by end user, all are
widely used. Ledgers are open item. Payroll caters for weekly and monthly pay.

SELECTOR III - C2 - Information management system written in CBASIC-2 E185

PROJECT COST CONTROL/JOB ACCOUNTING - A comprehensive set of
programs to monitor budgets, account for expenditure and project completion E150

SELECTOR IV - Upward compatible version of III with enhanced reporting.

BSTAM  Telecornms facility for exchanging files between CP/M computers.

000
£75

etc. Ideally suited for contractors. Written in CBASIC-2. ASCOM - Facility for communicating with other computers. E95
STATISTICS PACKAGE Over 25 routines including Regression & ANOVA £100

TRANSFER - CP/M to CP/M file exchange - telecomms source code £125
MATHS PACKAGE - Over 40 easily used routines. £100

IBM - CP/M COMPATIBILITY - Powerful utility to transfer data to/from MACRO 80 - Macro Assembler £99

IBM machines in standard disk format. £110 CP/M 2.2 Standard Version 8" Single Density. £99

MICROSOFT BASIC INTERPRETER E155 Please contact us for availability of other products

MICROSOFT BASIC COMPILER £195
All orders must be PREPAID. Add El per item P & P (Minimum E2.001 and VAT
CP/M is trade mark of Digital Research

TELESYSTEMS LTD
P.O. Box 12, GREAT MISSENDEN, BUCKS, HP16 9DD

Telephone (02406) 5314
 Circle No. 338
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MANAGING THE MICRO
one -day seminars:

"An Introduction to Computers for Businessmen"
"Managing Computers in Your Business"
"Managing Word Processing in Your Business"

HOW TO GET MORE FROM
YOUR MICRO

by attending one of the following:

CP/M* Courses for
micro computer users
(2 -days)

Wordstar t Wordproces-
sing Courses for
CP/M* supported
micro computer systems
(2 -days)

A 'must' for Micro Users.
Learn how to get the most
out of your system.

Programming in Basic
(5 -days)

Programming in Pascal
(3 -days)

FIRST LINE FAULT DIAGNOSIS FOR MICRO USERS.

Save time and money.

Learn how to diagnose faults on your system and take corrective action,
without the expense and delay of calling in a service engineer.

These are practical working environment courses, the necessary theoreti-
cal background being given along with demonstrations on machines and
time allocated for practical sessions.

A professional organisation with first class training facilities in central
London.

CONTACT:
The Courses Secretary,
Computer Training & Education Centre Ltd,
102-108 Clerkenwell Road,
London, EC1. 01-251 4010/4019

* CP/M is the T/M of Digital Research Corp
Wordstar is the T/M of Micropro Corp

::.
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PRINTERS
Buy any of the below and get a free
interface kit and word Processor Pro-
gram for UK101 or Superboard.
Seikosha GP80A £199. Centronics 737

OHIO SCIENTIFIC
COMPUTERS

£395. OKI Microline 80 £299. OKI Micro- Our prices are so low we dare not print
line 82A £399. OKI Microline 83A £699. them! Special offer:- Superboard 3 with
OKI Microline 82 £399. OKI Microline 83 free Cegmon monitor POA. Superboard 3
£699. Epson MX7OT £259. Epson -- free power supply, modulator and
MX8OT £359. Epson MXBOF/T1 £399. guard band kits, POA. Series 2 chal-
Epson MX80F/T2 £449. Epson MX100 lenger 4K, POA, 8K POA. Power supply
£575. kit £11-95. Modulator £3.50. Guard band

kit £10. 4K extra RAM £10.80. Case £27.
. Cegmon £22.50. Wemon £19.95.

Assembler/Editor tape £25. Word Pro-
.

cessor Program £10. Centronics inter-
face kit £10. 610 expansion board, POA.
Cased minifloppy disk drive with DOS
and Psu, POA.

III
SHARP COMPUTERS VIDEO GENIE

...,--

£289
--f...,

MZ8OK
20K --- ------":1-----_,.,___ I---'-'-',.-

"",

£418.
36K £440.

..,';...74V

48K £460. ..

PC1211 £82.

VIC20
:,............**"".....

COMPUTER
Our prices are the
lowest yet. Ring 5V POWER KITS

for a Fully stabilized 5V computer and TTLquote. Igowrierkits.
circuit

Automatic current limiting and
protection. Crowbar over -

voltage protection. 1.5A £7-83,
3A £12-17, 6A £19-13.\

SWANLEY ELECTRONICS
Dept PC, 32 Goldsel Rd, Swanley, Kent BR8 8EZ

Tel: Swanley (0322) 64851
Postage £3-50 on computers, £4-50 on printers and 45p on other orders.

Lists 27p post free. Please add VAT to all prices.
Official credit orders welcome.

PHONE 0752
21256

E R s
PLYMOUTH

FAST
DELIVERY

All your semiconductors at incredibly low, low prices.

MEMORIES 1-100 1001
2114 450ms £1.10 £1.05
2114 300ms £1.15 £1.10
2114 200ms £1.20 £1.15
4116 200ms £1.10 £1.05

EPROMS 1-100 100+
2716 450ms £2.49 £2.35
2732 450ms £5.10 £4.85

Please add VAT to all orders.
Free delivery in the U.K.

Please make cheques and postal orders payable to Supersem
Plymouth.

To order or for component quotes write to:
Supersem Plymouth
Valley Road,
Plympton,
Plymouth PL7 3RF
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SUPERBRAIN IOTeleVideo
c,:

Systems0
The Family with
the MmmOSTMulti-UserSecurity ...

..t:

-

 A family of multi-user systems -Z80A- CP/M - Starting from £2,125 - 1
350K - 700K - 1.5MB - 6MB meg. floppy - 10 meg. Winchester (floppy back up) - 23 meg. Winchester
Twin Z80A's with 64K RAM cartridge tape back up - up to 16 users per disk system which may be
12" screen - 25 x 80 characters per line
CP/M Basic, Cobal, Fortran etc networked - will run your existing CP/M software, eg. Wordstar, Integrated
Wordstar - Datastar - Mailmerge
Int. Sales, Purchase, Nominal, Stock etc

Accounts etc. - languages BASIC, COBOL, FORTRAN etc.
 Stock control
 DBase 11 - relational database

SUPERBRAIN ENHANCEMENTS
ACORN DAY 1 on -site maintenance contracts available.

Up to 20% overall improvement on speed can be
obtained using our special routines ATOM * FULL SOFTWARE SUPPORT & TRAINING

Dump screen facility
Ability to implement despool ..

Wordstar patches for fast, smooth screen opera-
tions & type while printing implemented

£120
Detester patches - the bugs removed - improved
screen and file handling lrfTHE EBS GROUP

BRISTOL (0272) 428165

ELECTRONIC INFORMATION SYSTEMS

#011111111111111111(

(BRISTOL) LTD.,
91 ASHLEY DOWN ROAD,- ROM 2K

ASSEMBLED
RAM111111"11 20

. £150
BRISTOL BS7 9JT

PRINTERS
KIT 12K ROM 12K RAM £220

ASSEMBLED £250
1K RAM SETS £5.00

LONDON 01-471 4884
Easibee Computing

4K FLOATING POINT ROM £20 133-135 High Street North
 Diablo 630  DRE 1226 (including 12K version)

PRINTER DRIVE £9 London E6 1HZ
 Tec Starwriter  Epson range LS 244 BUFFER £2.50 Nec Spinwriter  Oki range COLOUR ENCODER £19

from £350 MAINS PSU £8
ex -demo ANACOM £575* *Available at Bristol only. ALL PRICES EXCLUDE VAT AT 15% & DELIVERY
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Logitek is the sole distributor
in the U.K. and Eire of Altos
microcomputer systems. The
company have a policy of
maintaining stocks of hardware
and software for immediate
despatch.

Logitek offers hardware and
software support from its offices
in Chorley and London and the
factory in Glasgow.

The Altos ACS 8000 range of
business and scientific
microcomputer systems has
created a new standard in quality
and reliability. Altos
microcomputers cover a range of
advanced, cost effective systems
which offer a wide range of single
board configurations to serve
OEM's and the business sector.

Features:

Options:

ACS 8000-2
Hardware price: £2995

Z80A CPU
Dual 8" floppy disks
2 Serial RS232 Ports
1 Parallel Centronics Port
DMA
Floating Point Processor
Prototyping Board

ALCM;
Exclusive distributor in the U.K. and Eire

1nGiiI 3 E.I.C. Electronics Limited,
8-10 Fazakerley St., Chorley, Lancs. PR7 1BG
Tel: (025 72) 67615/66803 Telex: 677354
29/30 Brook Mews North, London W2 3BW

tootan
The upgradable solution.

"ew PRoDuc,

ACS 8000-10
Features: Z80A CPU

6 Serial RS232 Ports
1 Parallel Centronics Port
1 Network RS422 Port
10 MByte 8" Winchester
Disk
1/2 MByte 8" Floppy Disk
208K 200ns RAM

Option : DMA
Floating Point Processor

LOWON

The ACS8000-10 system
comes ready installed with 208K
of memory arranged in four
banks of 48K with 16K common,
to give multi -tasking capability
under the MP/M operating
system. A single sided, single/
double density 8" floppy disk
drive is fitted together with an 8"
Winchester hard disk with a
capacity of 10 MByte
(unformatted). The operating
system is bootstrap loaded from
the floppy disk. A further 8"
Winchester and/or a Mag Tape
Cartridge backup unit may be
added at any time.

Logitek offer the ultimate OEM service:-
Off the shelf stocks *Reliability  On site upgradability
*Hardware and software support
*Established user base of over 1000 systems worldwide
*Attractive Distributor/OEM discount
All systems are 19" rack mountable. 14" and 8" Winchester hard disks
give up to 58MByte online storage unformatted. The Mag Tape Cartridge
backup system offers up to 17.2 MByte storage unformatted.
Communications G
IBM 3780 and ICL CO3 emulation fortotal communication ,..,,.\'3,/ It-. ,,e.i.with large mainframe systems. / \'''. ,Languages . .>?..66)
Cobol, Basic,Fortran,APL, Pascal, PLI,C running under 0'.1, 0%
CPM and MPM operating systems.Oasis single and / Cr",e,o'
multiuser operating systems from Phase One. / ,,,%'<f°
Graphics & Scientific / x-,.c.fir,,
Fortran subroutine libraries and stand / <ez'171.1/4 e

o. ,,,,,, ,<.6
alone packages available. / `'' l'' 6c'6. ' e P

/c.,45'\' ,cP <6'''4/ ea° e4,: 0.e
i> \ \,,c'

/ \C-,' ,<, ,,,,0

Tel: (01) 402 7479 6i(st,6
3el:0 Kelvin Avenue, Hillington Industrial Estate, Glasgow. G52 4LH /, eT (041) 882 1166/1661
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APPLE II SOFTWARE
AT REDUCED
PRICES

WORDSTAR
Z-80 SOFTCARD

VIDEOTERM SWITCHPLATE MAGIC WINDOW
VIDEX VIDEOTERM 80 COL BOARD DAN PAYMAR LOWER CASE ADAPTOR

D.B.MASTER 8 UTIL PACK INFORMATION MASTER DATA MASTER TRANSIT

VISICALC 3.2 VISICALC 3.3 VISIPLOT 3.3 VISITERM 3.3
VISITREND/VISIPLOT 3.3 VISITERM 3.3 VISIDEX 3.3

DESKTOP PLAN MULTI -DISK CATALOG DISK ORGANISER
DISK RECOVERY OUICKLOADER SUPER DISK COPY III
DOS PLUS APPLE DOS 3.3 TOOLKIT APPLE PROTECTOR II

EXPEDITOR AOPT APLUS CRAE CRAE 8 MCAT

HI-RES CHARACTER GENERATOR FUNCTION PLOT
SUB -LOGIC ANIMATION PACK BILL BUDGE 3D GRAPHICS

ALIEN RAIN ALIEN TYPHOON APPLE PANIC AUTOBAHN
BILL BUDGES SPACE ALBUM BRIDGE PARTNER CHECKER KING
COMPUTER BISMARCK COMPUTER NAPOLEONICS CRANSTON MANOR
CREATURE VENTURE CRIBBAGE FASTGAMMON
FLIGHT SIMULATOR GALACTIC EMPIRE I GALACTIC TRADER II

GALACTIC REVOLUTION III GALAXY WARS GAMMON GAMBLER
GERMAN WHIST GERMAN WHIST GOBBLER GOLDEN MOUNTAIN

HI-RES SOCCER HYPER HEAD-ON L.A. MONOPOLY MICROCHESS 2.0
MISSION ASTEROID MISSILE DEFENSE MYSTERY

HOUSE OLDORF'S REVENGE OPERATION APOCALYPSE
PHANTOM'S FIVE SARGON II CHESS SNOGGLE

SPACE EGGS SPACE WARRIOR STAR CRUISER
TARTURIAN TAWALA'S LAST REDOUBT THREE MILE ISLAND

THE WIZARD 8 THE PRINCESS
WARP FACTOR ETC.

Please write or telephone for free details and price list to.

OCCAM SOFTWARE
13 Hawthorn Grove, Wilmslow. Cheshire SK9 5DE

Tel, Wilmslow 524228  Circle No. 344

BRITISH S100 BOARDS
DESIGNED AND MANUFACTURED IN ENGLAND

BY

INTERACTIVE
SBMC 4 MHz, Z80A processor with 1K RAM, sockets

for 16K EPROM, 2 RS232 serial ports and
Z8OCTC. £235.00

Z8 OCPU 4 MHz, Z80A processor card. £105.00
16K SRAM 16K bytes static RAM using low power 2114

chips. £157.00
8K SRAM 8K bytes version of above. £98.00
DFDC Floppy Disc Controller, single/double density,

single/double sided, mixed 5.25 and 8" drives,
up to 4 in total. £219.00

CP/M CP/M 2.2 Disk Operating System, tailored for
SBMC and DFDC. Please state 5" or 8". £85.00

TERM40 Active Termination Board. Prevents ringing
and noise on the bus. £35.00

VID1 I/O Mapped Video Controller with centronics
type printer port. £265.00

PSU Heavy duty S100 power supply. £155.00
15M.BD 15 slot Mother Board with edge connectors and

active termination. £98.00
7M.BD 7 slot Mother Board with edge connectors and

active termination. £66.00
All prices are for assembled and tested boards, we do not sell 'Bare
Boards'.
15% VAT should be added to all orders, c.w.o. only. Technical data
sheets available for most products, educational and quantity dealer/
OEM enquiries welcome.

Further details from: --
INTERACTIVE DATA SYSTEMS LTD.,
14, Heathfield,
Stacey Bushes,
Milton Keynes,
Bucks, MK12 6HP.

Tel. 0908 313997

DATA SYSTEMS

Taking the mystery out
of microchips

228
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The ASP 3500...
HIGH SPEED 180 CPS

225 COLUMN WIDTH

TRACIOR PEED OR CUT
SHEE1

9*9 DOT MATRIX

FULL GRAPHICS

TRUE DESCENDERS

VARIABLEPRINT
T

:; K BUFFER

PARALLEL OR SERIAL
INTERFACE AS STANDARD

PLUS MANY'MORE
FERTURES

...the new
matrix printer

from
IMEI=110 .=1

a=1=1
rMIM.

-k == mERIEw. mAMMIlm.

Kelvin Gregory
Mitsui Computers
Oakcroft Road,
Chessington, Surrey.

Telephone: 01-397 5111

Dealer enquiries welcome
 Circle No. 346
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TATIOTI electronics
DEPT P.C., 48 JUNCTION ROAD, ARCHWAY, LONDON N19 5RD
100 yds FROM ARCHWAY STATION & 9 BUS ROUTES

TELEPHONE 01-263 9493 263 9495

YOUR SOUNDEST CONNECTION IN THE WORLD OF COMPUTERS

1111111110111211

MOP In

4016 16K RAM
4032 32K RAM
4040 Dual Drive Disk
The new PET printer
4022 80 column tracks feed.
3023 80 column friction feed.
C2N Cassette Unit.
For the business man we stock
the 8000 range inc. 8032 and
8050 with daisy wheel printers
coming soon.

111=1111111M11111

PHONE FOR DETAILS OF OUR 'STARTER SYSTEM'
AND 'WORD PROCESSING/BUSINESS SYSTEM'

wmr

- VIDEO GENIE
£279 E G3003

13111111011,"111"
Utilises 280, 12K level II
Basic, Integral Cassette
Deck, UHF O/P, 16K RAM,
all TRS80 features. Simply
plugs into monitor or UHF
TV. With V.U. Meter.

PARALLEL PRINTER INTERFACE INC. CABLE £33.00
CHROMASONICS PROGRAMABLE SOUND KIT £24.94
SOUND KIT (FITTING EXTRA) £7.00
LOWER CASE KIT (FITTING EXTRA) £27.50
COLOUR KIT (FITTING EXTRA) £34.95
EXPANSION BOX WITH/WITHOUT RS232 £2151185
16K/32K RAM CARD £94/ 129
NEW GENIE II NOW AVAILABLE £299.00

APPLE II PLUS

48K Machines £595
Disk Drive with Controller £349
Disk Drive without Controller £285
Colour Card £69
Graphics Tablet P.O.A.

ACCESSORY CARDS, SOFTWARE
ALL AVAILABLE - PHONE FOR DETAILS

APPLE
Apple
II plus

PRINTERS

EPSON MX80 £359
Dot-matrix printer with Pet
graphics interface. Centronics
parallel and serial. Pet and
Apple compatible. True
bidirectional, 80 cps.

EPSON MX80 FT/ 1 £399
Dual single sheet friction and
tractor, 9 wire head, true
descenders.

INTERFACES AND CABLES
for Apple II, Pet,
TRS80, RS232, UK101,
Sharp Superboard all available.

EPSON MX80 FT/ 2 £449
An FT/1 with high resolution
graphics.

EPSON MX70 £259
Tractor feed, 7 wire head
high resolution graphics.

SEIKOSHA GP80A £199
Dot matrix 5 x 7, 80 columns
30 cps. graphics, double width
characters.

JUST PHONE FOR FURTHER DETAILS

MONITORS
GREEN MONITOR 9"
MONI 9" (Must) BEM
Hitachi professional monitors

9" Black Er White
12" Black Et White

£98.00
£82.00

£99.95
£149.00

- UK101
UK 101 Kit inc 8K memory £125
Ready Built inc 8K memory £175
Complete in case £199
4K Expansion 8 x 2114 £14
Memory Expansion Kit
8K £79.95
16K £106.95
Printer Interface £29.95
Sound generator plus
PIO kit £29.95
Cases £24.50

NEW
Chromasonic Sound
Kit
Colour Kit

Inc. Demo Tape Et Full
Documentation. Send for details

VIC 20

£24.95
£84.95

Colours
24 total. 8 for characters, 8 for border, 16

for screen mixed as you wish. Basic colours
on program keys are black, white, red, blue,
light blue, green, yellow, and purple.

Sound
3 Tone Generator for music

"White Noise" Generator for language and
sound effects.
Each Generator gives 3 octaves.
Reproduction is through TV speaker.

Character/ Line Display
22 Characters by 23 lines

64 ASCII characters, pet -type graphics
character set,

Keyboard
DIN typewriter keyboard with 8 program-

mable function possibilities via 4 special
function keys. Colours are directly
addressable from the keyboard.

Peripherals/ Accessories
VIC Datacassette with special interface to

guarantee high reliability read/write quality
(PET/ CBM compatible).

PRICE ONLY £165
CASSETTE DECK with 6 free
programmes
ONLY £34.75

TANTEL

TEACHING
COMPUTER

PRESTEL BY TANTEL
COMMUNICATION AT YOUR FINGER TIPS FOR

BUSINESS Et HOME. UP TO DATE INFO
180,000 pages of information on Travel, News, Investment, Holidays,

Hotels Etc., Etc.

£170
TANTEL IS POST OFFICE APPROVED. SEND FOR DETAILS.

DEMONSTRATION AVAILABLE AT OUR SHOWROOM

BARCLAYCARD

VISA

Please add VAT 1 5% to all prices Postage on computers, printers and cassette decks charged at cost, all other items
P&P 30p Place your order using your Access or Barclaycard (Min tel order £5) Trade and export enquiries welcOme

\ Ock
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TRS-80 in Surrey
SOFTWARE SOFTWARE SOFTWARE SOFTWARE SOFTWARE SOFTWARE SOFTWARE

Space Shuttle 14.95 Luna Lander 5.75
Zossed in Space 10.06 Music Master 17.19
Adventure 10.06 Golden Batton 17.19
Amazin 6.33 Numb (Renumber) 10.93
Android Nim 10.06 Pinball 14.95
Animation 17.19 Poker 10.06
Asteroids 10.06 Purchase Ledger 21.85
Astro Navigator 14.95 Quad 10.93
Battle of Britain 15.53 Slot Machine 8.80
Cheque Book 15.53 Sound 9.78
Compak 1 16.10 Space Eye 10.06
Cribbage 14.38 Star Fire 6.33
Dark Void 10.06 Star Trek 10.93
Dominoes 9.14 Submarine Chase 6.32
Draw and Graphics 10.93 Supa Trek 17.19
Driver 6.33 Basic Course 1 8.95
Duel-n-Droids 10.93 Basic Course 2 11.95
Microsoft Editor Ass Plus 10.93 Disk Basic Course 15.95
Galactic Empire 9.78 T -Bug 11.95
Galactic Trader 9.78 Light Pen 18.40
Gomoko 11.33 Keyboard Bounce Fix 5.75
Index 17.19 Invaders 14.95
Instant Sort Search 28.18 System Savers 12.94
Treasure Trove 10.06 Treasure Quest 9.78
Typing Tutor 13.23 Z Chess III 16.68
Tandy Editor Ass 24.95 .Visicalc 59.95

*** SPECIAL OFFERS
and many others

SPECIAL OFFERS SPECIAL OFFERS SPECIAL OFFERS***
100 pounds off Model 116K Level II CPU now only 339.00
120 pounds ott Model 116K Level II System (VDU, CPU & Cassette) 439.00

Verbatim Datalife 5 1/4 inch disks for Mod I or III 19.90 (for ten)

OFFERS LIMITED TO EXISTING STOCKS ONLY
ALL PRICES INCLUDING VAT

SURREY MICRO SYSTEMS LTD
53 WOODCOTE ROAD, WALLINGTON, SURREY TEL: 01-647 5536

Access and Barclaycard Holders may 'phone their orders - Post and Packing
extra - add 5% to order value. Send s.a.e. for full software list.

 Circle No. 348

O CRYSTAL ELECTRONICS
CC ELECTRONICS

MZ8OK owners -are you XTAL followers?
NO! Then please read on.
XTAL BASIC (SHARP)

Takes 5K less memory, has all the features of SHARP BASIC
PLUS Multi dim strings, error trapping, logical operators,
machine code monitor, more flexible peripheral handling,
improved screen control, increased list control, auto run, If..
then.. else -and it doesn't stop there -it grows. You can
extend the commands and functions at will -10K, 12K, 16K,
BASIC?.

SHARP to XTAL BASIC conversion program is included
£40 plus VAT

Bi-directional serial board for your SHARP RS232
compatible' <150 Baud to > 2400 Baud adjustable.'

5,6,7,8 Bit words, plugs into MZ801/0 £99.50 plus VAT.
Includes software for bi-directional use in XTAL BASIC,
software for using SHARP BASIC with serial printer

and self -diagnostic software for testing Baud rate etc.

GIVE US A TRY
CRYSTAL ELECTRONICS is the home of XTAL BASIC

ACCLAIMED BY MANY

Members of Computer Retailers Association 8. Apple Dealers Association

Shop open 0930-1730 except Saturday & Sunday
40 Magdalene Road. Torquay Devon, England Tel 0803 22699
Telex 42507 XTALG

and Barclaycard welcome. "1-
IC4COMPUTERS

AND
COMPONENTS

 Circle No. 349

ICRO-8 UK Subscription Dept.
24 Woodhill Park Pembury Tunbridge Wells Kent TN2 4NW

WE MUST BE GOING SOFT!!
IS THIS special offer too good to be true?
NOT IF it's from MICRO -80 - the specialist magazine for the TRS-80 and VIDEO
GENIE.
IF YOU complete the coupon below and take out an annual subscription to
MICRO -80 we will send you a FREE program cassette worth almost as much as the
subscription itself.
MAKE SURE you are not missing out - subscribe now!

Please enrol me for an annual subscription and send me my FREE cassette program. I
enclose £16.00
(enclose your cheque/P.O. made payable to MICRO -80 and send to the above
address)
Software offer applies to U.K. residents only. Overseas subscription rates on
application.

Name
BLOCK CAPITALS PLEASE

Address

PC 11 81

230
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COMPEC' Sl
GRAND HALL, OLYMPIA, LONDON

NOVEMBER17-20, 1981

(Open 10 a.m.-6 p.m. Tuesday -Thursday, 10 a.m.-4.30 p.m. Friday)

STILL THE BIGGEST ...
with over 300 exhibitors packing Olympia with
computers, terminals, small business systems,
peripherals, mini- and micro -computers and

services

STILL THE NEWEST...
this year COMPEC '81 has attracted over 70

completely new exhibitors. These, and the many
returning companies, very

latest innovations in computer services and
equipment

STILL THE FIRST...
to introduce new and exciting features. A new

section at COMPEC '81 will be the "Software
Village", specialising exclusively in software

products and services.

COMPEC '81 -for adding to and improving your existing computer installations, or buying in for the first
time- plan your visit NOW. See for yourself and talk to the experts, find out how tomorrow's technology

can benefit your business today.
Admission to COMPEC '81 is by business registration and costs £2.00 at the door-SAVE TIME AND MONEY

NOW by applying for advance half price tickets- return the coupon to us by October 30.

Post to: Compec '81 Tickets, IPC Exhibitions Ltd, Surrey House,1 Throwley Way, Sutton, Surrey sM1400.

COMPEC '81
Please send advance tickets at £1.00 each (inc. VAT)

I enclose remittance of £ (made payable to IPC Business Press Ltd)

Name

Company

Address
Sponsored by Computer Weekly, Data
Processing, Systems International and
Practical Computing (Applications not accepted after October 30. No school parties, no children under 16)

L_ Pc
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small
systems

rAengineering
limited

2-4 Canfield Place London NW6 38T Telephone 01-328 7145 6

HARDBOX
... the ultimate upgrade
The HARDBOX Intelligent hard disk
controller for the Commodore PET
 Up to 72 MByte of Corvus disk storage
 Dramatically improved access times
 Compatible with existing PET software
 Multi-user operation.

The Hardbox is capable of controlling one to
four Corvus winchester disk drives each
holding 5, 10 or 20 megabytes. The Hardbox
is compatible with PET DOS Version 2, the
Corvus drive appearing to the PET as a high
capacity, high speed floppy disk unit.
Prices
Small Systems Hardbox
Corvus Drives

5 MByte
10 MByte
20 MByte

Corvus Constellation
Corvus Constellation (Host)

£495

£2495
£3975
£4695
£495
£695

IEEE -488 PET INTERFACES
B300 Bi-directional RS 232 C Serial

with 40 char input buffer
and full RS232C handshake

Type C Uni-directional RS232C serial £120
AP Addressable parallel for Centronics

or Anadex printers £106
GPI AP Micro based bi-directional serial

interface with 1K buffering £275
Custom GPI software development
for special interfacing requirements

£186

DAISY WHEEL PRINTERS
RP 1600

RP 1600 Flowriter
 up to 8k buffer
 Qume Diablo compatible
 Auto Bi-directional printing
Both models available with PET, V24, or
Centronics interfaces

£1450

£1795

r
PET SOFTWARE
Intercomm £350
Wordcraft 80 S375
TCL Pascal L120

r

I.

S100 HARDWARE
and SOFTWARE
P&T S100 IEEE controller board with
CP/M, North Star or Custom Software £350
Measurement Systems high quality
dynamic memory boards.

Low cost Micro -processor
development aids
8048 programming card £395
Prom simulator development board £249
A range of cross assemblers for most
popular micros £95

 Circle No. 352
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WE'RE IN GREENWICH
WHERE ARE YOU?

SUPERBRAIN ALPHATRONIC

If you're an hour from the Blackwell Tunnel you're an hour from us.
We supply Superbrain and Alphatronic business systems, a range of dot matrix and
daisywheel printer, plus

Software
CP/M Packages for
Payroll/Stock & Invoicing/Integrated
Accounting/Word Processing/
Accountants/Solicitors/Insurance
Brokers/Financial Modelling/Data Base
New Systems can also be designed and
developed by experienced analysts

Services
All consumables are available ex -stock
diskettes/diskette cases/print wheels/
printer ribbons/labels/continuous
stationery/terminal and printer dust
covers
Maintenance of both hardware and
software

On -going support
A back-up bureau service

Call us now on 01-853 5455
BBS Limited, 14 Nelson Road, Greenwich, London SE10 9JB

 Circle No. 353

ZX81
VIC-20
ACORN
SUPERB SOFTWARE

The following software is for ZX81 1K RAM & 8K ROM ZX80*
For 1K RAM ONLY:
Over 50 programmes on cassette, and ready to run; e.g. Columbia, Invaders, Squash,
Invest etc. with full documentation. All of these, together, for only £6.95p. all inclusive.
ZX81 16K expandable RAM pack - £37.95.
Please write for details on other expansions inc. colour board for ZX81.

ZX80 16K SOFTWARE
The following is a list of our 16K ZX81 Software (which fit in to 11K)
16/81/1
AIR TRAFFIC CONTROL; An absorbing simulation of air traffic control.
INVADERS + Self play version
PHONE BOOK: Stores phone numbers on cassette, uses very fast data retrieval
technique.
DATE 81: Computer dating program ... who will it pick for you?
16/81/2
ADVENTURE ATLANTIS; ship wreck game
BREAKOUT + squash practice.
TRANSL8R; Translates any European language
COMPUTAPUNT; Keeps statistical records of Horses or dogs, makes predictions on
future races.
Both packs contain the four programs described; these programs come with user
instructions and are loaded and ready to run. Pack: 16/81/1 and 16/81/2 are £4.95
each or £5.95 for both incl.

SPECIAL OFFER!
Tape book 50 and both 16K RAM Software Packs for £9.95p. incl.

VIC20 5K RAM VOLKSCOMPUTER
Tapebook 15:15 VIC-20 programs at £3.95: Tapebook 30 = £5.95; incl.

ACORN ATOM
ACORN ATOM (original ROM) f /p NOT required.
contents:
STAR TREK: sound effects, etc., requires 6K + 4K upper text area min.
FRUIT MACHINE: 6K + mode 3 graphics.
PHONE BOOK: All for only £6.95p. incl.

C*'TEC CONTROL TECHNOLOGY
39 Gloucester Road, Gee Cross, Hyde, Gtr

Manchester SK14 5JG

CONTROL TECHNOLOGY BIG ideas for small Computers

 Circle No. 354
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Changes an apple into an orchard
The Beeblebox-at £3950

r

Expands capacity 20 times!
The Beeblebox gives you:

 10 megabytes of plug-in Winchester storage
for Apple systems

 integral Shugart® floppy disc drive for
fast back-up

 plug-in e-x-p-a-n-s-i-o-n capability, via
revolutionary Apple Host adapter

 switch on and go operation...adapted
operating system included!

 full guarantee and service back-up
 host adaptors shortly to be available for

all popular makes of micros

DEALERSHIP ENQUIRIES
WELCOME

PRACTICAL COMPUTING November 1981

PHONE JANNETTE BROOKS
on 0925-810828 or
SEND COUPON

AND GET THE FACTS-
NOW!

To: Lisiar Computers Ltd.,
Genesis Birchwood Science Park South,
Risley, Warrington, Cheshire, WA13 7BH.
Please send full details of the low-cost,
Apple -enhancing Beeblebox

Please tick:
I am an existing Apple user

I own another micro system

(State name)
I am interested
in learning about dealerships

Name

Address

Telephone
Reliability assured with SHUGART° Technology.

 Circle No. 335
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Old tricks for new Pets...
COMMAND -0 is a FOUR KILOBYTE Rom for the 4000/8000 Basic 4 Pets
with all the 'Toolkit' commands RENUMBER (improved), AUTO, OUMP,
DELETE, FIND (improved), HELP, TRACE (improved & includes STEP),
and OFF - plus PRINT USING - plus four extra disk commands
INITIALIZE, MERGE. EXECUTE, and SENO - plus extra editing
commands SCROLL, MOVE, OUT, BEEP, and KILL - plus SET
user -definable soft key, 190 characters - plus program scroll up
and down - plus 8032 control characters on key. Ask for Model
CO -BON for the 8032 or CO -40N for the 4016/4032. 150.00 plus Vat

New tricks for old Pets...
DISK -O -PRO is a FOUR KILOBYTE Rom that upgrades 2000/3000 Pets,
but lets you keep all your old software - including Toolkit. As
well as REPEAT KEYS and PRINT USING, you get all the Basic 4

disk commands CONCAT, OOPEN, OCLOSE, RECORD, HEADER, COLLECT.
BACKUP, COPY, APPEND, ()SAVE, °LOAD. CATALOG, RENAME, SCRATCH and
DIRECTORY - plus extra disk commands INITIALIZE, MERGE, EXECUTE
and SEND - plus extra editing commands SCROLL, MOVE. OUT, BEEP
and KILL - plus SET user definable soft -key, 80 characters -

plus program scroll -up and scroll -down. We recommend the 4040
disk or upgraded 3040 for full benefit of disk commands. Ask for
Model 00P -16N for new Pets 2001-3032, and 2001-8 with retrofit
Roma g TK160P Toolkit. 150.00 plus Vat. other models available.

PRONTO -PET hard/soft reset switch for the 3000/4000 Pets. We
don't think you'll 'crash' your Pet using our software, but if
you do the Pronto -Pet will get you out) Also clears the Pet for
the next job, without that nasty off/on power surge. /9.99 Vat

and no tricks missed!
KRAM Keyed Random Access Method. Kid your Pet it's an IBMI VSAM
disk handling for 3032/4032/8932 Pets with 3040/4040/8050 disks
means you retrieve your data FAST, by NAME - no tracks, sectors
or blocks to worry about. Over 2,500 users worldwide have joined
the 'Klub'l Now you can too, at the 1981 price, 175.00 plus Vat.

SPACEMAKER All our Rom products are compatible with each other,
but should you want, say, Wordpro with tram, or Disk -o -pro with
Visicalc, then SPACEMAKER will allow both Roma to address one
Rom socket, with just the flip of a switch, for 122.50 plus Vat.

We are sole UK distributors for di/ these fine products. If your
CHM dealer is out of stock, they are available by mail from us,
by cheque/Access/Barclaycard (UK post paid) or send for details.

EaIca Software
Lakeside House Kingston Hill Surrey 0127QT Tel 01-546-7256
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NEW 64K RAMCARD FOR THE APPLE
for little more than you could pay for the old 16K RAMCARD. It will replace the 16K card
as a LANGUAGE CARD. Uses bank selection similar to 16K card. Each Apple can
power up to 3 of these 64K cards plus 1 16K card giving an

INCREDIBLE V. MEGABYTES OF RAM
64K CARDS ONLY £189 each

16K RAMCARDS available at the much reduced price of £69.

Other Apple cards available.
EPROM PROGRAMMER £58
Programs 5V EPROMS including the 2716, 2732 and the new 2764 64K -bit EPROM.

EPROM EXPANSION CARD £39
Holds six 5 volt 2716's or 2516's (not included) for a total of 12K bytes of read only
memory.

SPEECH SYNTHESISER £179
Uses Votrax SC -01 chip to give UNLIMITED VOCABULARY. Requires 10 bytes/sec for
continuous speech. Demonstration software on disc.

VIA BOARD £38
Adds two 8 -bit input/output ports, a serial port and 2 timers to your Apple.

CLOCK SOFTWARE £7 on tape/£8 on disc
Together with the VIA BOARD will provide your Apple with a real-time clock.

SINGLE CHANNEL ADC £29
140 micro -second conversion time 8 -bit ADC. Provides full 8 -bit resolution between two
levels within 0- + 5V range.

16 CHANNEL ADC £49
Les than 100 micro -second conversion time 8 -bit ADC.

SINGLE CHANNEL DAC £28
8 -bit adjustable 0-+10V full scale buffered voltage output DAC (settling time 500 nano-
seconds).

PET ADC's and DAC's
SINGLE CHANNEL ADC £38
140 micro -second conversion time 8 -bit ADC. Provides full 8 -bit resolution between any
two levels within 0- + 5V range.

SINGLE CHANNEL DAC £36
8 -bit adjustable 0- + 10V full scale buffered voltage output DAC (settling time 500 nano-
seconds).

All prices inclusive of VAT and postage and packing.
Cheques or official orders to:

MERTON ELECTRONICS
Dept PC, 8 Rutlish Road, Wimbledon, London SW19

Tel: 01-543 3533

 Circle No. 357

****** NOW SHOWING IN CHELTENHAM ******
PETRI SYSTEMS ARE PROUD TO PRESENT

the famous double act

Intertec

SUPERBRAIN
320K-5MB Integral disc

Professional keyboard
64K processor memory

Dual Z80 processors

Olympia

SCRIPTA
Top quality daisywheel print
Low cost cartridge ribbons
Full typewriter functions
Wide range of typestyles

supported by

WORDSTAR
THE ULTIMATE IN

WORD PROCESSING
also showing

SUPERBRAIN +
MX100 + T/MAKER

IMMO%
cieirramiemoh,

The best low-cost financial report writing and modelling system available
SPECIAL GUEST STAR - The mystical Analyst - who will turn your wildest software dreams into reality

Ring (0242) 42466 NOW to avoid disappointment
or call in to our showroom at 25 St, Georges Rd, Cheltenham

BOOK YOUR TICKET FOR THE FUTURE
Petri Systems - 25 St. Georges Rd, Cheltenham - (0242) 42466

234

 Circle No. 358
PRACTICAL COMPUTING November 1981



SUPERRAIN
IN THE SOUTH.i

f1.69

CIS
COBOL £425

WORDSTAR £230

M BASIC £155

+ OTHERS

0
0

,_11,111141-J

MANY MORE

PAYROLL

STOCK

ACCOUNTS

0

TOTALLY INTEGRATED MSL ACCOUNTS SYSTEM
PROFESSIONAL SERVICE & SUPPORT

FOR QUOTATIONS OR FURTHER DETAILS CONTACT

EASTFERN LIMITED
19 ALEXANDRA PARADE WESTON-SUPER-MARE AVON TEL: 0934-418346

 Circle No. 359

micraware London
Ltd.

MEMOREX FLOPPY DISKS
LOW
LOW
PRICES

WHOLESALE PRICES FOR END USERS
51-" SINGLE SIDED SINGLE DENSITY £1.65

DOUBLE SIDED DOUBLE DENSITY £2.10
8" SINGLE SIDED SINGLE DENSITY £2.39

DOUBLE SIDED DOUBLE DENSITY £3.45
SOLD IN BOXES OF 10

COMPLETE WORD PROCESSING PACKAGES from £239500
MICROWARE PLASTIC COVERS
COVER CRAFT PLASTIC COVERS
FOR: MICRO'S

PRINTERS
V.D.U.s

FROM £6.95 - f9.95
Dealer Enquiries Welcomed

EPSON PRINTERS
From £295.00

We also stock Wheels and
Mutli-coloured ribbons

For: Qume, Diablo. N.E.C.

MAIL ORDER
OR

TELEPHONE

FLOPPY DISK SUBSYTEMS
Double density single sided drives
with power supply and enclosure
Single 5.25" Drives £175.00
Dual 5.25" Drives £295.00
Single 8" Drives £395.00
Dual 8" Drives £695.00

INCREASE THE LIFE EXPECTANCY OF YOUR FLOPPY DISKS
51"DISK STORAGE SYSTEMS FLOPPY SAVER KITS INDEXING SYSTEMS 8"DISK STORAGE SYSTEMS

Capacity: 50 Disks 51" Saver Kit £7.95 51" £1.50 * Capacity: 50 Disks
Colour: Smoke/Sand * Colour: Seville/BlackRefill pack £4.95 8" £5.95
Construction: Polymer * Construction: PolymerSaver Kit £8.95 For use with our
Plastic/3 partitions Plastic/6 partitionsRefill Pack £5.95 Polymer Plastic Boxes

*** £14.95 *" Terms: Payment with written Order. * Carrying Handle
P&P £1.00 Media - £3.00 Subsystems. * Lock and Key

Please add 15% V.A.T. to total payment. *** £24.95 ***
Made payable to Microware (London) Ltd.

Telephone and Mail Orders accepted. Telephone: 01-346 8452

Microware (London) Ltd.. 5 Western Court. Huntly Drive, London N3 IN X
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Not just a light pen but a complete data entry and processing system for
yourPET. it can offer a much faster, more convenient and often better
alternative to the keyboard in almost any program. In fact any task
involving human participation in the office, lab or classroom can be
carried out faster and with fewer errors.(Especially if you can't touch
type!) Typical applications include: data input and selection,
wordprocessor enhancement, graphics handling, fast program writing
and editing, computer assisted design, games, etc. etc. This system is
very easy to use All complicated machine code is out of sight in a plug
in ROM-- just point the pen and touch the tipl The hardware includes a
stainless steel light pen with precision optics, programmable touch
switch and retractable cable. the 'pen -rest' houses the control
electronics (including CB2 sound) which simply plugs into the USER
PORT . The firmware supports both pick and track modes' auto cursor
movement (better than repeat keys for editing!), single key instant
screen reverse, high resolution (1 x 2 pixels) if needed, Coordinates and
screen address returned as BASIC variables. All this and more is fully
explained and documented in the comprehensive manual. There is not
enough room in this ad to list all its features but literature is available on
request.To order just send a cheque or phone (anytime) quoting your
credit card number.

ALTEK(P.C.) 1 Green Lane,

Walton -on -Thames, Surrey

Order by post or phone (093 22) 44110 ... 24 hours
Access or Visa accepted. Callers by appointment.

Selected dealers needed in U.K. and overseas

 Circle No. 361

illimplatomputar

COMPLETE SYSTEM
FOR

£1,190
* 48K Apple I I plus
' Disc Drive W/Controller
* Visicalc or

Magic Window
* Video Monitor
* Plus 12 Months

Warranty
AUTHORISED APPLE SALES

AND LEVEL 1 SERVICE CENTRE

SHARP

MZ-80K, 20K £399

PC 1211 Computer £75

CE 121 Interface £13

CE 122 Printer £69

 Programs In BASIC  01.9K
Random Access Memory
 "DWERTY" Alphabetic
keyboard  Long Battery Life

Verbatim FLOPPY DISCS
s/density5%" SS

LOWt1.99
REDUCE Error LOW
Rate Use PRICES
Cleaning Kit £16.95

ATARI®
Atari 400 with
Atari 400 with
Atari 800 with

8K RAM
16K RAM
16K RAM

-
-£295
-£625

£225

........9., Adventures: Alien Rain - Asteroid - Galaxian - Mystery
9.1,....0'..---' House - Snoggle All at £9.95

Tarturian - Creature Venture - Apple Panic - Star Mines - Draw
Poker - All at £14.95
Soft -Porn Adventure - The Wizard & The Princess - Space Eggs -
Trilogy of Games - Missile Defence. All at £17.95
Hi -Res Soccer - Wrap Factor - Three Mile Island at £20.95

VACANCY: Young Sales
Engineer required.

Add 15% VAT
Delivery is paid at cost.

OfDEANS Kensington
191, KENSINGTON HIGH STREET, LONDON W.8.
Tel. 01-937 7896 Ext. 3.

 Circle No. 362/ BUSINESS SOFTWARE
FOR CP/M AND TANDY II

ACCOUNTING UTILITIES b LANGUAGES
Sales, Purchase, Nominal (CP/M & Tandy) each £400 DBase II - Powerful database program £385
Stock Control (CP/M & Tandy) £400 DATASTAR - Data Management £195

Invoicing (CP/M & Tandy) £150 WORDSTAR - Word Processing £255
£1100 MAILMERGETransport System (Tandy) £75

Retailing System (Tandy) POA Basic Interpreter £170

Basic Compiler £195

SPECIALIST Fortran Compiler
£1200 Cobol

£250
SNAP - Survey Analysis Package £355
SIGTEST - Significance Testing POA CP/M (Tandy) POA

AJACS - Architects Job Control £990
CON ECAL - Consulting Engineers Job

Control (Tandy) £990
CONESA LES - Engineers' Sales Daybook (Tandy) £200

Dealer enquiries welcome.
Demo packs available for some software.

LEGALTIME - Solicitors Time Recording Dec '81 All programs are CP/M unless stated as Tandy.

AUCTION - Auction Room System £750
Send for full software catalogue.
All software supplied on 51/4"

MICROMODELLER Financial Planning £645 Superbrain or 8" Tandy disks.
VISICALC (Tandy) £115

Tailored software undertaken on Superbrain, ABC. Altos,
Heath and Tandy.

Project Management Programs POA Verbatim Datalife Disks £20-35 per ten.

MERCATOR of BRISTOL
3 WHITELADIES ROAD, CLIFTON, BRISTOL

Telephone 0272 312079/731079

236

 Circle No. 363
PRACTICAL COMPUTING November 1981



WATFORD ELECTRONICS
33/35 CARDIFF ROAD, WATFORD, HEATS, ENGLAND

Tel: Watford 10923140588. Telex: 8956095

ALL DEVICES BRAND NEW FULL SPEC. AND FULLY GUARANTEED. ORDERS DES-
PATCHED BY RETURN OF POST. TERMS OF BUSINESS: CASH/CHEQUE/P.O.s OR
BANKERS DRAFT WITH ORDER. GOVERNMENT AND EDUCATIONAL INSTITUTIONS
OFFICIAL ORDERS ACCEPTED (TELEPHONE ORDERS BY ACCESS NOW ACCEPTED
Minimum £10.00 please). TRADE AND EXPORT INQUIRY WELCOME. P & P ADD 509 TO
ALL ORDERS UNDER £10.00 (excl. VAT). OVERSEAS ORDERS POSTAGE AT COST.

VAT Export orders no VAT. Applicable to U.K. Customers only. Unless stated
otherwise, all prices are exclusive of VAT. Please add 15% to the total cost
incl. p&p.

We stock many more items. It pays to visit us. We are situated behind Watford Football
Ground. Nearest Underground/Br. Rail Station: Watford High Street. Open Monday to
Saturday 9 a.m.-6 p.m. Ample Free Car Parking space available.

COMPUTER
ICs:
1702 325
1802 720
2101-2 250
2112-2 250
2114-450n 99
2114L -300n 110
2114L -200n

130
2118-3 250
2147 00
2532-450n 725
2708 225
2716-5V 250
2732-450 725
4027 240
4116 89

5-10
4315 CMOS

995
4334-3 325
4864-3 £12
6116-316K 950
6502CPU 495
6503 850
6505 795
6520 PIA 325
6522VIA 495
6 5 3 0 RRIOT

1350
K5.17R107 795
6545CRTC 1450
6551ACIA 785
6592PC £26
6800 375
6802 560
6803 1350
6805 670
6808 520
6809 13
6810 175
6821 175
6840 470
6843 1450
6845 12
6850 175
6852 225
6875 550
8080A
8085A
81LS95
811S96
81L597
8212
8214
8216
8251
8253
8255
8257
8726A
8728A
8731A
8795N
8797N

450
550
115
115
115
210
425
200
400
799
399
800
135
135
350
135
135

AY -3-1015 395
AY -5-1013 350
AY -5-2376 700
CMOS

2114 325
IM6402 420
MC1488 62
MC1489 62
MC14411 695
MC14412 800
RO-3-2513U 600
RO-3-2513L 850
SF F96364E 950
SFC71301 820
TMS2716-3V

875
TMS6011 365
TMS9900J £36
Z80CPU 390
Z8OACPU4M

550
Z8OPIO 400
Z80APIO 440
28007C 400
ZSOACTC 440
Z80510-1 £15
280A S10 £23
Z8ODART 726
280ADART 775
ZN423 196
ZN426 325

ZN427 625 74143 250
ZN428 478 74144 250
ZN429 210 74145 70
ZN1034 200 74147 99
ZN 1040 685 74148 75

74150 80
74151 45
74153 45
74154 75TTL74

7400
7401
7402
7403
7404
7405
7406
7407
7408
7409
7410
7411
7412
7413
7414
7416
7417
7420
7421
7422
7423
7425
7426
7427
7428
7430
7432
7433
7437
7438

7441
7442
7443
7444
7445
7446
7447
7448
7450
7451
7453
7451
7453
7454
7460
7470
7472
7473
7474
7475
7476
7480
7481
7482
7483
7484
7485
7486
7489
7490
7491
7492
7493
7494
7495
7496
7497
74100
74104
74105
74107
74109
74110
74111
74112
74116
74118
74119
74120
74121
74122
74123
74125
74126
74128
74132
74136
74141
74142

25
40
30
48

120
70
50
80
95
26

205
28
45
30
30
34
50
45

120
as
54
55
32
35
40
55

170
as
80
90
75
30

4550

42
40
42
48
35
70

190

11 74155 75
11 74156 75
11 74157 45
14 74159 99
14 74160 60
18 74161 60
28 74162 62
28 74163 64
16 74164 64
16 74165 62
14 74166 65
20 74167 185
20 74170 168
24 74172 290
32 74173 66
25 74174 72
25 74175 72
16 74176 55
20 74177 75
20 74178 95
22 74179 68
25 74180 65
30 74181 140
27 74182 75
28 74184 99
16 74185 99
26 74188 290
27 74190 70
27 74191 70
27 74192 70
17 74193 65
68 74194 75
38 74195 65
90 74196 65
90 74197 66
65 74198 99
55 74199 99
50 74221 80
50 74246 150
16 74247 150
16 74248 150
16 74249 150
16 74251 50
16 74265 65
16 74273 196
16 74278 160
35 74279 90
30 74263 90
30. 74284 199

199
105
125
236
100

55
55
56
55
99
99

120

74285
74290
74293
74297
74298
74365
74366
74367
74368
74390
74393
74490

74LS
LS00
LSO1
LSO2
LSO3
LSO4
LSO5
LSO6
LSO8
LSO9
LS10
LS11
LS12
LS13
LS14
LS15
LS20
LS21
LS22
LS26
LS27
LS28
LS30
LS32
LS33
LS37
LS38
LS40

12
13
14
14
15
15
15
15
15
15
15
15
30
48
15
15
15
15
18
15
20
18
15
16
16
16
16

LS42
LS47
LS48
LS49
LS51
LS54
LS55
LS63
LS73
LS74
LS75
LS76
LS78
LS83
LS85
LS86
LS90
LS91
LS92
LS93
LS95
LS96
LS107
LS109
LS112
LS113
LS114
LS122
LS123
LS124
LS125
LS126
LS132
LS133
LS136
LS138
LS139
LS145
LS147
LS148
LS151
LS153
LS155
LS156
LS157
LS158
LS160
LS161
LS162
LS163
LS164
LS165
LS166
LS170
LS173
LS174
LS175
LS181
LS183
LS190
LS191
LS192
LS193
LS194
LS195
LS196
LS197
LS200 345
LS221 60
L5240 96
LS241 96
LS242 85
LS243 85
L5244 80
LS245 118
LS247 40
LS248 65
LS249 68
LS251 40
LS253 40
LS257 48
LS258 40
LS259 85
LS261 195
LS266 25
LS273 90
LS275 290
LS279 88
LS280 250
LS283 45
LS290 57
LS293 46
LS295 215
LS298
LS299
LS300
LS302
LS320
15323

35.
40
80
60
15
15
30

150
25
25
28
20
24
50
80
38
35
80
36
36
45

120
43
30
30
40
35
44
55

105
30
30
45
35
28
35
38
75

199
99
39
39
39
39
35
36
41
41
41
41
48

145
85

170
72
72
59

130
275
88
58
58
65
40
40
58
65

LS324
LS325
LS326
LS327
LS347
LS348
LS353
LS353
LS365
LS366
LS367
LS368
LS373
LS374
LS375
LS377
LS378
LS379
LS384
LS385
LS386
LS390
LS393
LS395
LS396
LS398
LS399
LS445
LS447
LS471
LS490
LS541
LS571
LS640
LS641
LS645
LS668
LS669
LS670
LS673
LS674

200 CRYSTALS
320 100 KHz
330 290
315 200K Hz 370
150 455K Hz 370
190 1.0MHz 295
185 1.008N1Hz 290
18£ 1.28MHz 392

37 1.6MHz 323
37 1.8MHz 323
37 1.8432MHz 240
90 2.0MHz 240
75 2.4576 300
75 3.2768 240
48 3.57954M 150
90 4.0MHz 240
69 3.6864M 300
65 4.032MHz 290

250 4.433619M 120
378 S.OMHz 240
28 5.185MHz 300
62 5.24288M 390
60 6.0MHz 240

199 6.144MHz 240
190 6.5536MHz 290
275 7.0MHz 290
220 7.168MHz 290
140 7.680MHz 300
195 8.0MHz 240
620 8.08333M 362
245 8.867237M 240
136 T. 375M Hz 323
620 10.0MHz 240
225 10.7MHz 270
225 12.0MHz 290
210 14.31818M 320
175 16.0MHz 276
150 18.0MHz 290
175 18.432M 240
550 19.968MHz 300
750 20.0MHz 323

26.0MHz 383
26.69MHz 290
27.145MHz 240
27.648MHz 323
38.6667M 290
48.0MHz 270
100.011.4,,z 323
116.0MHz 300

74L
74100
74L30
74L47
74L75
74L85
74L121
74L123

68
50

320
145
349
165
325

74S Series
74500 60
74SO4 73
745132 138
74S138 240
745158 240
745188 210
74S189 158
74S194 380
745195 795
74S201
74S241 540
745262 850
745287 325
74S288 210
745470 325
745472 1150
74S475 825
74S571 620

VIC 20
At last it is here, the long
awaited Commodore's
VIC20 Microcomputer. Con-
nects directly to any Colour
TV Set. Sound reproduced
through TV Speaker. (Music,
Language & other sound
effects.) Has PET type
Graphics. Standard PET
Basic. Full size Keyboard. 5K
Memory, expandable to 32K
on Board. Attractively cased.
All this for: Only £165.
Cassette Deck including free
6 programme Cassette £34

75 Series

75108
75150
75154
75450
75451
75454
75491
75492

DIL SOCKETS
(TEXAS)

Low Wire
profile wrap

8 pin 8 25
14 pin 10 35
16 pin 10 42
18 pin 16 52
20 pin 22 60
22 pin 25 70
24 pin 25 70
28 pin 35 80
36 pin - 105
40 pin 30 99

350
140 DIL PLUGS
190 (Headers)

95 14pin 44p
70 16pin 49p

225 24pin 88p
89 40pin 255p
95

"Ul annoni
The Ultimate Monitor
A 4K Monitor Chip especially
designed to produce the best
from your Superboard II, Super -
board II Series, UK101, and
Enhanced Superboard.
Facilities available are:
Full screen Editing - Home
cursor/screen clear facility -
True insert/delete - Fully
programmable cursor control with
meaningful symbols on screen -
Single Key Basic - True ASCII
Keyboard routine - Auto remote
control of tape recorder (requires
only a relay) - Open line facility
- Named Tape files - Two Key
Video Swop (Series II only) -
Bell (Series II only) - Cursor
indication of quotes mode - User
definable flashing cursor
character - User controllable
command vectoring for your own
machine code routines - Full or
partial scroll -up or down (callable
by programs) - Auto list on error
- Single command save
(automatically returns "list") --
Centronics compatible printer
driver
Monitor Functions include:
Scrolling list in Data mode -
Warm restart vector - Fill
memory - Search memory -
Two save & three load routines -
Floppy disc vector - Break
handling routines - Tabular
Display of memory.
All this for Only: £19.95 +

DIL
Switch
(SPST)

4 way

EDGE
CONNECTORS
(Double type)

156"
80p

6 way
2x1 Oway
2x15way

120p
135p

8 wa85py
2x18way
2x22way

1409
160p

145p
165p

90p 2x25way 1809 185p
10 way 2x3Oway 199p

2x36way 235p
(SPDT) 2x4Oway 265p

4 way 2x43way 280p
190p

AMPHENOL PLUGS
IEEE 575; Centronics 6759

JUMPER LEADS
(Ribbon Cable Assemblies)
Single end DIP Jumpers with
24" long Ribbon Cable and
14 pin plug 146p 24pin plug 240p
16pin plug 165p 40pin plug 386p
Double end DIP Jumpers
length

420 14pin 16pin 24pin 40pin
175 6" 185p 205p 300p 465p
175 12" 195p 215p 315p 490p
270 24" 210p 235p 345p 540p
270 36" 2309 250p 375p 595p

ZERO Force Insertion
DIL Sockets

24way 6509 28way 820p 40way 975p

SPECIAL OFFER
1 , 50+

2114-450n 99p 909
2114L -300n 110p 99p
2532/2732 725p 620p
2716-5V 250p 210p
4116 89p 890p
43343 325p 290p

'D' CONNECTORS
(Cannon Type)

Plug
9way 95p

15way 135p
25way 148p
37wey 290p

Socket
1259
1989
2849
398p

Plastic
Cover
145p
150p
170p
185p

SEIKOSHA GP 80

Only £195
This unihammer dot matrix Printer
gives normal and double width
characters as well as dot resolution
graphic.
 Printing speed 30 CPS
 Character Set 5 x 7 matrix.

Print Density 12CPL @ 80 CPL.
 Paper Feed 8" Tractor.
 Parallel Interface Standard.

Other Interfaces available:
IEEE/488, PET, TANDY, APPLE, RS232.

EPSON
TX 80
A complete
80 column
Dot Matrix Printer
avialable in tractor or friction feed.
Speed: 125cps Unidirectional Print
PET compatible Graphics.
Varios Interfaces available.

SPECIAL OFFER: £239 +

VIDEO GENIE °n/Y £Z75
A complete system. Ideal for Schools,
Colleges or as a small business system.
16K Users RAM - 12K Microsoft BASIC in
ROM 64 x 16 line display - 128 x 48
dot graphics resolution - Software
compatible with TRS80 level II Built in
Cassette Recorder Output
for second cassette Full expansion via
Expansion box to Disc 'Printer - Basic
demonstration tape. Three manuals -- The
computer connects straight to a Domestic
TV Set or Monitor.

SOFTY 2 The complete
microprocessor development system for the
engineers & beginners, now supplied fully
built, tested & with encapsulated Power
Supply
Enclosed in neat Black ABS Case --
Displays memory contents on TV -- New
powerful instructions - Can replace
monitor ROM to test & develop programs
- Serial/parallel Input/ Output routine for
interfacing to Computer/Printer - New
improved touch Keyboard Fast cassette
interface On board EPROM (any single
rail 5V 24pin chip) programmer - Copies
software -- Supplied fully tested and
guaranteed.
All this for: Only £169

ACCESSORIES
 TEX Eprom Eraser
 TEX Eprom Eraser with 30 min.

Electronic timer
 Full ASCII Keyboard "756"
 Numeric Keypad
 MicroCase, attractive ABS

Beige/Brown for Superboard,

£33

£45
£39

£9

UK101 & Home Brew £26
 PSU 5A/5V ready built & tested.

Ideal for Superboard, Acorn
Atom etc. £20

 UHF Modulator 8MHz 450p
 UHF Modulator 5MHz 280
 9" B & W Monitor Cased £69
 81/2" Fan Fold Paper (500) 595p
 91/2" Fan Fold Paper 595p
 Teleprinter Roll 350p

VOLTAGE REGULATORS
1A, T0220 Plastic Case
+5V, +12V, +15V, 18V +24V 50p
1A -5V, -12V, -15V, -18V 80p
78H05 5A/5V 550p; 79HG 850p
78HG 650p; LA1309K 150p
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Wida Software
Complete Self -tuition package in German
for the Apple/ITT 2020; DoS 3.2 or 3.3
9 diskettes )

6 audio cassettes) £120.00
textbook )

workbook )

(Classroom version also available
20% discount for schools)

apfeldeutsch

Out November 1981: Lowercase ver-
sion with Umlauts, etc. No hardware
modifications needed. DOS 3.3.1.
Exchange for Apfeldeutsch I users'
media cost -,- p.p.

£130.00

Stand-alone set of perpetual self -testingTeacher's drills and routines in German. Article and
adjectival endings, word order, time of

Toolkfit day, money, etc. Fine for 0' Level revi-
sion (BA Finals too!)
Apple disk £15.00
Pet cassette £20.00

Define and write your own instant assess-
ment tests - any subject - with no
knowledge of computing. Write your own
introduction panels. titles, help notes.
Any length. Multiple choice specimen
included.
Apple disk £20.00

Pet cassett £15.00

German:
As above but with Lowercase facility and
easy access to Umlaut and Eszet
characters. No hardware modification
necessary. DoS 3.3.1
Apple disk £30.00

Coming shortly:
Russian Teacher's Toolkit (Cyrillic)
Greek Teacher's Toolkit (Greek)
French Teacher's Toolkit (French)
(Will do Hebrew upon request!)

Write to: WIDA SOFTWARE 2 Nicholas Gardens, London W5 5HY
Tel: (01) 567-6941 8 (062) 882-5206

 Circle No. 365

taPPle
in CROYDON

APPLE II HARDWARE

APPLE II SOFTWARE

APPLE II PERIPHERALS

APPLE II BESPOKE SOFTWARE

OPEN 9AM to 8PM 6 DAYS A WEEK

SUNDAY DEMONSTRATIONS
BY APPOINTMENT

IF WE DON'T HAVE IT WE'LL GET IT!

CALL OR PHONE FOR PRICES & DETAILS

SYMBIOTIC COMPUTER SYSTEMS
85/87 STATION RD, WEST CROYDON

TEL: 01-680 8606

 Circle No. 366

GATE MICROSYSTEMS LIMITED
MICROCOMPUTER SALES + SUPPORT

NOW IN DUNDEE + GLASGOW

Announce:- THE
MICROSOFT

Z80 SOFTCARD
FOR YOUR

APPLE II PLUS
* Z80 Softcard is a circuit board with a Microprocessor and I/O

Circuitry which plugs into any slot (except 0 in your APPLE.

* Z80 Softcard allows you to run CP/ M, CP/ M based
languages and CP/ M application programs on your APPLE.

Z80 Softcard enables you to switch your APPLE back and
,forth from 6502 processing to Z80 processing via a single
instruction.

* Z80 Softcard gives you Microsoft Basic 5.0 on your APPLE.

PRICE £200.00 EX VAT

GATE MICROSYSTEMS LTD
THE NETHERGATE CENTRE
66, NETHERGATE, DUNDEE DD1 4ER (0382) 28194

GATE MICROSYSTEMS LTD
ABBEY HOUSE; 10 BOTHWELL STREET
GLASGOW G2 6NU 041-221-9372

 Circle No. 367
238 PRACTICAL COMPUTING November 1981



SIRTON COMPUTERS

[sCl
WE HAVE MOVED TO: Unit 14, 29 Willow Lane, Mitcham, Surrey
Tel: 01-640 6931/2/3

04Q\° MIDAS S.100 SYSTEMS

MIDAS 1: From £835
MIDAS 2: From £1,790
MIDAS 3: From £2,450
MIDAS 3HD: From £5,495
ITHACA-DPS 1: From £1,345

 Our versatile Z80 Microcomputers are available as standard units or custom configured to your exact
specification from a comprehensive range of stocked S100 boards.

 Disc storage capacity of the MIDAS 3 can be 2M Bytes, expandable
Winchester Hard Disc Unit in our MIDAS 3HD range.

 MIDAS runs CP/ M and MP/M. Other Software includes M -BASIC, C -BASIC, FORTRAN, COBOL,
CIS -COBOL, PASCAL and Word Processing.

 A MIDAS 3, with 64K RAM and 2M Bytes storage on two 8" drives with two Serial I/O Ports
and CP/M 2 only £3,065

 Multi -User System (four users) - MIDAS 3 with 112K of RAM, 1MByte disc storage on two 8"
drives and four Serial I/O Ports, and CP/M2 + MP/M - £4,250

 Multi-user Hard Disc System (three users) - MIDAS 3HD with 160K of RAM, 1MByte Floppy
Disc and 10MByte Winchester Disc; Four Serial I/O Ports and CP/M 2.2 + MP/M - £5,550
Printers, VDUs and other peripherals stocked to give complete package system at keen prices.

Boards stocked from Ithaca, Godbout, SSM,
Vector, Pickles Er Trout, Cromemco, Morrow -

Processor Boards
Z80 Starter Kit
SBC100
8085/88 CPU
Z80 CPU 4 MHz
EPROM Boards
2708 EPROM (16K)
2708/2716 Programmers

Video Boards
16 lines, 32/64 ch
24 lines, 80 ch

Disc Controllers
Versafloppy S/D £210
Doubler D/D £310
Godbout D/D - DMA £280

Mainframes
We are the sole UK Distributor for Integrand Mainframes and Disc Enclosures, available in nine models including Desk Top and Rack
Mounting, with or without provision for Disc Drives. All units totally enclosed, painted on all external surfaces and complete with
power supply etc.

Software
CP/M 1 Et 2, MP/ M, PL/1, C -BASIC 2, M -BASIC V5, XYBASIC, FORTRAN 80, COBOL 80, CIS -COBOL, PASCAL/Z,
PASCAL M/T, Forth, MAC, ZSID, Disassembler, Wordstar, Datastar, Magic Wand, Wordmaster, Supersort etc etc.

WRITE OR PHONE FOR CATALOGUE
PRICES EXCLUSIVE OF VAT

to over 80M Bytes with a

S D Systems, Vector, Micromation, Mullen, Mountain Hardware, Hi -Tech, Video
Send for full Price List (many available in kit form).

RAM Boards
Dynamic RAM 16K -64K
Static RAM 16K -64K
Memory Manager
I/O Boards
2S/4P prov 4K RAM/4K ROM
2S/2P or 2S/4P or 3P/1S or 4S/2P
Analogue 8 or 12 bit
Optically isolated I/O
IEEE 488 Interface
Miscellaneous
Real Time Clock
High Dens Graph/8K RAM
Hi -Tech Colour
Motherboards - various
Extender Board/logic probe
Maths Board AMD 9511

£245
£265
£185

from £180

from £140

from £114
from £290

from £205
from £205

£60

£185
from £140
from £220

£130
£350

£180
£333
£296

from £34
£39

£330
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"ATTENTION COMPUTER DEALERS"
Let us be your Exporter/Purchasing Agent in the
United States for the following products:-
MICROCOMPUTERS:- Ohio Scientific,
Onyx.
PRINTERS:- Okidata, Centronics, NEC,
Xerox/ Diablo, Anadex, Printerm, Eaton.
TERMINALS:- Micro -term, Televideo,
Hazeltine, Zintec, Beehive.
MAG-TAPE:- Alloy engineering cart-
ridge and reel.
FURNITURE:- Printer Stands, CRT
Stands, Computer Tables.
MISC:- Blank Floppy Disks, Blank
Cartridge and reel mag tape, CRT Cables,
etc.

NOTE
IF YOU DON'T SEE YOUR NEEDS, PLEASE

CONTACT US WITH YOUR REQUIREMENTS.

SYSTEMS INTERNATIONAL INC
500 CHESHAM HOUSE,
150 REGENT STREET,

LONDON W1R 5FA
SYSTEMS INTERNATIONAL INC

15920 LUANNE DRIVE
GAITHERSBURG, MARYLAND

20760 U.S.A.
Telephone 301-977-0100. Telex 710-828-9703

Cable Address SYSINTL. GAITHERSBURG MD
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COMMODORE PETS
8032 Computer
8050 Floppy Disk
8024 Matrix Printer
8026 Daisy Printer Keyboard* Phone for latest prices *
8027 Daisy Printer Read Only
4032 Computer
4040 Floppy Disk
4022 Matrix Printer ** VIC'S NOW IN **

Secondhand equipment bought and sold. Call now.

Other printers we supply are: Qume, Ricoh, Epson, Cen-
tronics.

We also supply software: Visicalc, Wordcraft, Incomplete
Records, Payroll, Stock Control, Invoicing, Sales & Pur-
chase, Time Recording, Ozz.

All accessories are available from us and our other ser-
vices include installation and training and maintenance
contracts.

Please phone for a quotation of our typing, word-proces-
sing and personalised mail shot services.

DAVINCI COMPUTER SHOP

65 High Street,
Edgware, Middx

T__AI
'-ftpr Shop Tel: 01-952 0526

Mon -Fri 9.00-5.30.
Sat 9.30-5.00

or send for details.
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LikaArcARD

IWYMNI TRS-80 OWNERS!
LEVEL II

CASSETTE
GAMES

Adventures: -
Special Sampler" £6.50
Adventureland. £13.50
Pirates Adventure. £13.50
Mission Impossible* £13.50
Vodoo Castle. £13.50
The Count* E13.50
Strange Odyssey* £13.50
Mystery Fun House" E13.50
Pyramid of Doom £13.50
Ghost Town* E13.50
Kid Venture £13.50
Savage Island. £13.50
Crowley Manor. £13.50

Air Raid" £7.50
Air Traffic Control" £8.50
Amazin' Mazes £5.50
Android NIM 17.50
Attack Force* £10.50
Backgammon £6.50
Barricade" £7.50
Battle Bastogne £10.50
Battle St. VIth £10.50
Battleship £7.50
Bee Wary £7.50
Bingo £5.00
Bowling (Ten Pin) £6.50
Bridge Partner £13.50
Chess Partner" £9.50
Cosmic Fighter. f 10.50
Cribbage £6.50
Datestones of Ryn £17.50
D Day £10.50
Death Dreadnaught" £10.50
Duel & Droids £10.50
The Empire Strikes £10.50
End Zone II £6.50
Fastgammon" £14.00
Galactic Empire E10.50
Galactic Revolution £10.50
Galactic Trader ., £10.50
Galaxy Invasion" £10.50
Game of Life" £6.50
Gammon Challenger. E10.50
Gangster £5.50
Hangman £5.50
Hellfire Warrior £20.50
I Ching £6.50
Interlude. £12.00
Invasion Orion £17.50
Invaders from Space" £10.50
Kamikaze £6.50

MODELS I & HI
Kreigspiel II E10.50 Direct Function Graph .... 110.50
Labyrinth* £10.50 Editor Assembler Plus` £20.50
Life Two £10.50 Electric Pencil* E50.00
Lost Dutchman's Gold £9.50 Electronics Assistant £7.50
Lunar Lander* £10.50 EMU 02" (requires TBUG) . £17.00
Mean Checkers" 111.00 ESP Tester £5.00
Meteor Mission £10.50 File Handling E7.50
Morloc's Tower f17.50 Finance Pack £7.50
Noughts & Crosses E5.00 Finplan £35.00
Othello III £6.50 Flight Simulator* £17.00
Olympic Decathlon" E20.50 Forth (incl. Primer) E42.00
Pentominoes E6.50 GSF" £19.50
Pinball. E10.50 General Accounting E8.50
Pork Barrel £7.50Radio
Planetoids* £10.50 Histograph/Scattergram . £8.50
PR Dogfight £6.50 Home Finance £6.50
Rescue at Rigel £17.50 nfinite Basic* £34.00
Reversi E20.50 nfinite Business. £20.50
Round The Horn £6.50 nstant Calculator E8.50
Safari £6.50 nventory Control £11.00
Sargon II" E20.50 nventory 'S' £17.00
Snake Eggs E7.50 RV. £17.00
Space Battles E7.50 Keyboard 80" E7.50
Starfleet Orion E14.00 KVP £10.50
Startrek 111.5 £10.50 Level III Basic* £34.00
Super Nova" E10.50 Linear Programming E7.50
Taipan £6.50 Magic Paper Calculator ....19.50
Temple of Asphai £17.50 Mathdrill £5.50
Time Trek. £10.50 Maths Library I £10.50
Trolls Gold £4.50 Maths Library II £10.50
Turret & Track £7.50 Memdump E8.50
Up Periscope £10.50 Mortgage Calculator £5.00
Warfare I £6.00 Pascal. £26.00
Warpath £10.50 Periodical X REF £10.50
X -Wing Fighter II £7.50 Personal Finance £7.50

EDUCATIONAL Pilot 2.2* £10.50
Spelling Builder £13.00 Pre -Flight £10.50
All other PDI Pgms £10.50 Remodel & Proload £25.00
Teachers Assistant I £9.50 Renumber. £7.50
Teachers Assistant II E9.50 RPN Calculator £7.50
Teachers Assistant III E9.50 RSM 2 Monitor* £16.00
Semi Conductor Theory ...£9.50 SCRIPSIT* £42.95
9 Games for Preschoolers .. 17.50 Screen Hold` £6.00

BUSINESS & UTILITIES Statistics £6.50
Accounts Receivable II ....113.50 S.T.A.D. £17.00

ST -80. £34.00
Super Pims Data Base 110.50
Super Simon E7.50
Super T -Legs" £7.50
T -Step" £7.50
System Copy* £9.50
T -Short £6.50
T -Short £14.00
Tarot Cards E6.50
Timser" (10.50

Amateur Astronomer
APL 80.
Basic 1P.

£9.50
£10.50
E11.50

Basic Toolkit" £12.50
Biorythms £5.50
Calendar Functions £7.50
Cash Register £6.50
Copys" £10.50
Data Basell £17.00
Debug" £13.50

Tiny Comp £14.00
TRS80 Opera. £7.50
Typing Tutor £13.50
Ultra Mon. £17.00
X -Ref" £9.50
Y Y Bar £10.50
76 Basic Programs £23.00
Manual for Above £8.00
Library 100 £40.00

DISK
Accounts Receivable II £40.00
Advanced Personal

Finance £17.00
Amateur Radio System £17.00
APL 80 £30.00
Auto Disk Directory £10.50
Basic Compiler £120.00
Cash Register + Inventory E40.00
CCA Data Management ...152.50
Comproc £13.50
Data Base II £30.00
DCV 1 £9.50
Dosort £25.00
Dynamic Data Base £22.50
Electric Pencil £75.00
File Manager 80 £30.00
Floppy Disk Diagnostic 113.50
Forth (inc. Primer) £45.00
Forth Datahandler £40.00
Forth Utilities Disk £27.50
Inventory Control £50.00
Inventory 'S' E40.00
KVP Extender £17.00
Mailist IV £45.00
Mychess E25.00
Newdos 80 V2.0 E97.50
Newdos + £47.50
Office Accounting £20.00
Pascal £35.00
Penpatch E11.00
Pencil PAL £17.00
Roots £17.00
RSM 2D Monitor £20.00
Sargon II £25.00
SCRIPSIT £65.00
Simplify It £15.00
Space Intruders £20.00
ST8OD £45.00
ST80D111. £95.00
SUPERSCRIPT` £20.50
Visicalc £65.00
Taranto & Associates Conversion
of Osbourne & Associates Business
Programmes
Accounts Payable £90.00

Accounts Receivable £90.00
Invoicing for above £70.00
General Ledger

includes Cash Journal £90.00
Manuals for above 131 £32.00
Complete Co-ordinated System
with Manuals £300.00

MODEL II
CPM 2.2. X £165.00
CBasic (CPM) £80.00
Disk Sort Merge £95.00
Development System £80.00
G S F £35.00
Pascal from £125.00
Reference II £35.00
RM Cobol from £350.00
RSM II Monitor E35.00
Supersort III (CPM) £90.00
Utility Package £95.00
Hard Disk Operating Sys . £300.00

WORD PROCESSORS
Electric Pencil II (CP/M) .. £200.00
Electric Pencil II TRSDOS £225.00
Magic Wand (CP/M) £230.00
Wordstar (CP/M) £275.00

BUSINESS SYSTEMS
Accounting from £150.00
Mailist from £100.00
Medical from £100.00
Property Analysis £175.00

CP/M USERS GROUP
23 Volumes Each £12.00

ALL PRICES INCLUDE VAT AT
15%, PACKAGING & RETURN
POSTAGE TO U K. ADDRESSES.
PRICES TO OVERSEAS
ADDRESSES INCLUDE RETURN
AIRMAIL. SEND E1.00 FOR NEW
DESCRIPTIVE CATALOGUE.
*Denotes Machine Language
TRS-80 Trademark of Tandy Corp.
CP/M Trademark of Digital Res.
C -Basic Trademark of Compiler
Systems.

ALL PRICES SUBJECT TO
CHANGE WITHOUT NOTICE

MICROCOMPUTER
APPLICATIONS

42A CHURCH STREET,
CAVERSHAM, READING

RG4 8AU, ENGLAND.
TEL: (0734) 470425
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,A,!1,/.COMPUTECH for tappla
tow Come and see us on Stand 1230 Ground Floor Grand Hall

NEW! A Mailing, Merging Document Processor
CHAIN MAIL - only £45 ITT

COMPUTECH SOFTWARE & HARDWARE IS WIDELY ACCLAIMED - WHY?

Companies like Shell UK Oil, Grindlays Bank, W.H. Smith, government departments and hundreds of firms
from multinational corporations to sole traders and small businesses have licensed Computech
software. Why?

Thirty years experience of business fifteen years experience of computing and dedication to serving the
users' interests economically must be major contributions. By the time this advertisement appears about
1000 business software packages will have been installed and supported by us. Note other features which
appeal to our customers - no special equipment, all configurations of Apple systems supported, no extra
charge for lifetime support, hot-line service, economical use of hardware resources, program code supplied,
modifications allowed, full validation, all accountancy requirements satisfied, all data written to disk and
recoverable on demand, very simple operation, emulation of traditional manual methods, comprehensive
manuals with sample reports, reliable operation, advisory bulletins and free fixing of bugs, (which is

fortunately rare). Reduced licence fee for new versions with extra features. As approved dealers of Apple
products and actual manufacturers of compatible hardware we combine the knowledge of hardware and
software so essential for the application of microcomputers.

COMPUTECH SOFTWARE AND HARDWARE INCLUDES:
Payroll for 350 employees, 100 departments, all pay periods, printed payslips, approved year end
documents, very quick and easy to use, £375. Sales, Purchases and General Ledgers £295 each,
detailed statements. Job Costing and Group Consolidation are amongst many and various applications
of the General Ledger package, which supports values to totals of one thousand million accurate to a
penny! Our Utilities Disk available like other packages in 13 sector or 16 sector format, is widely used for
reliable, error checking, copying, including single drive, and the renowned DPATCH program beloved of
programmers for £20. We have developed' a Terminal Utilities package which enables Apple to Apple
and Apple to mainframe communications with local processing and storage as well as Apple to host
communications from the amazingly low price of £130. Our Graphics Utilities program for use with the
Microline and Epson families of printers enable the plain paper production on low cost printers of high
resolution screen pictures, graphs etc. - free with Microlines or £30 separately. Keyboard Driver enables
the use of our Lower Case adaptor with BASIC programs and Applewriter Patches supplied FREE
with our character generator package (total cost £50) is separately available on disk with documents for
£10. At the same price CAI (convert Apple pictures for ITT) makes binary high resolution picture files
display properly on the ITT 2020. We sell the famous Visicalc for £125 and have delivered systems using
it to do amazing things like production control, shipping accounts and stocks and shares valuations! The
versatile Applewriter word-processing package at only £42, especially employed with our Lower Case
Character Generator is widely used by people who cannot type to produce word-perfect copy! Experience
with Apple systems has led to the design and manufacture of compatible products with enhanced features
at very favourable prices to satisfy users' needs. These include the Diplomat Serial Interface which has
handshaking capability and switchable options (£80), the Diplomat Parallel Interface which enables the
direct use of text and graphics with the Microline and Epson printers and is a complete 'plug in and go'
item with gold-plated edge -connector at £80 and has optional direct connection for Centronics 730/737
printers. Our new Diplomat Communications Card at £95 is a sophisticated peripheral especially suitable
for Apple to mainframe communications at high speeds in full duplex mode with switch selectable bit
rates and other options. The Lower Case adaptor is available for Apples (revision 7 and earlier) as well as
ITT 2020, complete with diskette software for £50. It offers true descenders on screen and the £ sign. We
also have an Optional Character Generator for the ever popular Microline M80 at £15. This provides
£ sign and improved digits and lower case characters with USASCII special symbols. Our price for the
Microline M80, with graphics, 40, 80 and 132 characters per line, friction, sprocket and teleprinter feed,
is only £345, amazing for this small, quiet reliable 'look alike' printer. Tractor option is £40 and Serial
Adaptor £80. The Microline M82, bidirectional printer with both parallel and serial input is only £525, it
can have an optional 2K buffer, while the Microline M83 full width adjustable tractor 120 cps printer with
similar specificationis only £775. Then for all computer users there is the unique Micromux which from
£800 provides up to 16 ports for simultaneous independent serial asynchronous communications! Telephone
for data sheets or to arrange a demonstration or for the address of our nearest dealer. Please hurry - the
demand for our products has been such that some have been temporarily out of stock. We offer the
effective low cost solutions you need. Prices exclude V.A.T., carriage and packing.

COMPUTECH SYSTEMS
18B, Finchley Road, London NW3 BHP. Tel: 01-794 0202

AGE NTS THROUGHOUT THE UK ANL ) C JVE F ;
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Tomorrow's Micro Computer
Today.

Z89- OVERVIEW
 48 KB or 64 KB RAM.
 Extendable to 20 MB Storage.
 2 x Z80 Micro. based.
 24 +1 Line at 80 characters/L.
 Serial and Parallel 1/0s.
 Professional Keyboard.
 512 x 256 Hi Res Graphics (M X 89).
 Accessible Data Bus.
 Prom Programmer.
 FCC approved.

ASSEMBLER
BASIC
FORTRAN
PASCAL
COBOL
Several disk operating
systems including CP/M

Extensive standard application programs,
including: Stock Control, Order Processing and ril
Invoicing; Payroll; Company Sales; Company
Purchases; General Accounting; W/P;
VisiCalc and much, much more.

Educational and OEM Terms available.

Please send information on:

__I Computer r Printers

Terminal Software Address

Name

Company

PC 10

data
HEATH

71L-11"1 systems
THE QUALITY GOES IN

BEFORE THE NAME GOES ()S.

Heath Electronics (U.K.) Ltd, Bristol Road, Gloucester GL2 6EE. (0452 29451) Computer Centre: 233 Tottenham Court Road, London. (01-636 7349).
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The Jarogate Tape Backup System
Discs are vulnerable . . .

GET 'EM TAPED FAST
This new system provides a reliable and flexible backup
facility, but with a breakthrough in data transfer speed. Yet it
costs no more than other systems offering only half the
performance.
It transfers data at 24k/bytes per second - backing up a
10M/byte hard disk in less than 20 minutes, including
checking and verification. It has twice the capacity of most
other units, too... up to 24M/bytes of data on one standard
cartridge.
Standard S100 bus controller card gives full interface with
your computer, plus the additional facilities of two RS232C
serial channels and 10 programmable timers.
A full Jarogate software package is included, on 5" x 8"
diskette. It alloW's data backup and recovery on a file -by -file
basis, under the Digital Research MP/M or CP/M systems
or Cromemco's CDOS system.
The cartridge unit is based on the well -established
Kennedy 6450 system.

Also available - the Jarogate Z2-HMP, a high-
performance multi-user, multiprocessor system for under
£11,000.

JAROGATE JAROGATE LIMITED
MICROPROCESSOR CONSULTANTS
67 Tulsemere Road, West Norwood, London SE27 9EH
Telephone: 01-670 3674

242

 Circle No. 373
PRACTICAL COMPUTING November 1981



Which Computer?
Businessmen and professional
people alike can rid themselves
of day-to-day problems and
increased workload with
a microcomputer.

 Accountants
Estate Agents
Retailers
Insurance Brokers
Doctors
Dentists
Solicitors
Architects
Engineers

 Chemists
 Farmers

Bankers
 Teachers

to name

moi-wok\
VanSi

Just a few tasks a microcomputer could
be organising for your company,

division or department: -

Integrated Accounts
Sales Ledger

Purchase Ledger
Nominal Ledger

Sales Forecasting
Stock Control

Job Costing
Estimating

Payroll
Word Processing

(automatic compilation,
editing and production of

repetitive letters and
documents)

_. _ .,..

SYSTEM A
Basic computer
.ncluding screen &
keyboard

PET

£399

APPLE II

£755

SUPERBRAIN RAIR

.._

SYSTEM B
As A, plus floppy disk
drive(s) and matrix
printer for small
business user.

£1700 £1579 £2380 £2400

SYSTEM C
Ns
:or w

'aord
processin,

but quality prignter

nstead.
£2150 £2050 £2830 £2850

SYSTEM D
As 'B', plus hard disk for
up to 5,000,000 bytes
on line.

=Mb £4380 £4335

Prices exclude V.A.T. Rental, Leasing, and/or Maintenance Contracts

plus System Software Consultancy available.

j 0Johnson House, 75-79 Park Street,
Camberley Surrey. Telephone 0276 20446

1148011Gloucester Road, Bristol. Telephone 0272 42206148

microcomputers 148 Cowley Road, Oxford. Telephone 0865 721461
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If that Apple
is just out of Reach....

pent 0Aftel
Now you can het invaluable hands-

et) experience with a 1-nicrocorriputer
before committing yourself - its

the only practical, low cost way of
discovering which is the right system

for you.

Apart from Apple
vast range of micros, pri t s, m nit ,

accessories and s1 ftware, supplied by
helpful, friendly and professional

people.

systems fro, t12.00 p.w.

lOtlanta Data Systems
50/356 Old Street, London, LC IV 9U T. 01-739 5889
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tfowSera
dMeaf aeS

Softwear Made Safe
with the SCRAMBLER

Protection of your software in today's market is of
the utmost importance, not only for your own
company's interests but for the development of
software in general.
The Scrambler has been developed by a leading
British software house to provide this long awaited
protection.
The Scrambler is a machine code programme which
is used in conjunction with a "sealed module" being
simply plugged into one of the computer's output
ports to make your programs completely unlistable
and uncopyable in their original format by the end
user, but leaving it possible to make 'Backup' copies The Scrambler will protect your software!
of the Disk in the normal way.

code, inserted in the User Port.

Any attempt to list the program before it has been
'run' will only show the first program line, e.g 100
SYS08736.
Any inspection using the Monitor will show the
program only in its 'Scrambled format.

Once the program has been 'run: and by ore means
or another the computer is returned to the 'Command
mode: a 'Power -on -Reset' will then follow any instruc-
tion given by the operator This will also happen if a
Hardware interrupt is attempted at any tune.

Any 'Scrambled' programs on the disk tvW not run ,- -

without a 'Scrambler Module' with the unique dealer (CI UI ci4lii[c___:*V4t_jjn_D

For more Information call Rick Holland on (0723) 70715 or write to,
Microland, 56 AberdeenWalk, Scarborough, North Yorkshire Y0111XW, England
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TIMPRO Bespoke Computer Furniture

for

DESKS.

V.D.U. TABLES.

PRINT STANDS.
PROTECT AND ENHANCE

YOUR COMPUTER

50/52 TOPPING STREET
BLACKPOOL, LANCASHIRE.

244

manufacturing iE)9[7).company

for
This unit accommodates the Tandy TRS-80
series Computers. It is constructed to high
standards, having an all welded sub -frame,
powder coated for durability, with all panels
and work surfaces in quality laminates.

Features:
Keyboard is recessed into top to provide
good operating height.
Front is bevelled for operator comfort and
efficiency.
Apertures are provided to enable cables to
be hidden through work surface.
Interface holder located underneath, out of
sight and securely protected in metal frame.

Finish: Frame: Black plastic -coated.
Top & Panels: White Laminates.

Dimensions: Width 40", Depth
30"

TEL. (0253) 27955/27969
TELEX: B6 77256
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Your prayers
have been
answered.
If you own or use a micro -computer, then chances are that

from time to time, you've wished that someone could simplify
programming.

Because as useful as micro -computers are, they can only ever
be as good as the programs they run.

Well then, how does this sound?
No more program -coding. No more debugging. And no more

time wasting.
Arguably more comprehensive and advanced than anything else

of its kind, The Last One is a computer program that writes computer
programs. Programs that work first time, every time.

By asking you questions in plain English about what you want
your program to do, The Last One uses your answers to generate a
ready -to -use program in BASIC.

What's more, with The Last One, you can change or modify
your program as often as you wish. Without effort, fuss or any
additional cost. So as your requirements change, your programs
can too.

And if, because of the difficulties and costs of buying, writing
and customising software, you've put off purchasing a computer
system up to now, you need delay no longer.

Available now.
The Last One costs £260 + £39 VAT and is now available from

better computer stores.
For further information, write to D.J. 'Al' Systems Ltd.,

Station Road,
Ilminster,
Somerset TA19 9BQ. THE IAST CNTel: 04605 4117.
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MAGIC WINDOW £79.95
will instantly convert your Apple system into a word -processor, no modifications or fancy
gadgets to buy. Magic Window's 4 -way scrolling allows you to type up to 80
CHARACTERS per line !! This allows you to see your letter exactly the way it will be
printed. Inserting, deleting, centring, and justifying can be done on the screen without
the need to print a work copy.

BASIC MAILER £49.95
is a mailing list merge system designed to take MAGIC WINDOW document tiles and
replace names, addresses or any other section of the document with individual data,
creating customized letters, invoices, etc. Basic Mailer will save you so much time with
form letters for mailing that it is hard to believe.

DAN PAYMAR LCA-2 £39.95
See true upper & lower case characters on the screen. It works with the Magic Window
and other programs.

MAGIC WINDOW & MAGIC MAILER £115.00
MAGIC WINDOW, MAGIC MAILER & DAN PAYMAR LCA-2 £145.00

MICROSOFT 16K EXPANSION CARD £95.00
ANDROMEDA 16K EXPANSION CARD £95.00

VISICALC DOS 3.3 £125.00
The upgraded version of the most popular program ever.

VISIDEX £111.00
A most useful cross-reference of information. Assign multiple keywords to the index.
Vary the input format as you go. Swift retrieval & printing as required.

VISIPLOT £75.00
Plot your data onto high-res. graphs. 6 formats & 6 colours.

VISITREND/VISI PLOT £144.00
Use sophisticated trend analysis techniques on your graphs.

VISICALC DOS 3.2 £75.00
Still available, the original Visicalc. Still as popular as ever.

BRAIN SURGEON £30.00
Thoroughly test your Apple II. Diagnose that tricky fault.

DB MASTER (VERSION 3) £130.00
Computed fields, statistical analysis, faster report printing.

UTILITIES
EXPEDITER £75.00
At last you can compile your Applesoft program into machine code and watch it run 2-20
times faster.

CRAE - CO -RESIDENT APPLESOFT EDITOR £14.95
Anyone Writing software on the Apple needs this editor. Global changes & finds,
renumber, append, modify. 15 commands in all.

CRAE & MCAT - CATALOGUE E19.95
We carry the full range of "Sensible Software" utilities.

SUPER DISK COPY III £24.95
The best, most versatile copy program on the market. Initialize a diskette with or without
the DOS sectors. Copy files one by one or the entire disk. View the catalogue & then see
a display of the diskettes free & used sectors. Copy from DOS 3.2 to 3.3 & visa -versa.
Many other commands.

APPLEGUARD £200.00
Protect your software !! Protect against bit copiers.

£19.85
Optimize your Applesoft program, remove REM's, pack as many instructions as
possible per line.

APLUS - STRUCTURED BASIC £19.95
Write programs in a structured manner with your new additional commands and then
compile into a regular Applesoft program.

DOS PLUS £19.95
3 new Dos Commands built-in, 5 commands are user -definable. You can now FLIP
easily between Dos 3.3/3.2 from within the program. Also Dos Command Editor. Edit
the names of the Dos commands and initialize disks with your own DOS.

DISK RECOVERY - "THE SCANNER" £24.95
Scan your disks and mark faulty tracks so they are not used. Also able to REDO VTOC
which may recover your 'messed -up' disk.

BACK -IT -UP
Bit copier - to back up your software.

ARCADE GAMES
Space Warner £12.95 Star Cruiser £12.95 Sneakers
Alien Rain £12.95 Alien Typhoon £13.95 Raster Blaster
Snoggle £12.95 Space Eggs £14.95 Star Thief
Demon Derby £12.95 Autobahn £14.95 Missile Defence
Galaxy Wars £12.95 Star Mines £14.95 Epoch
Gobbler £12.95 Apple Panic £14.95

£50.00

£16.95
£16.95
£16.95
£17.95
£19.95

ADVENTURE GAMES
Mission Asteroid £9.95 Oldorf's Revenge £11.95
Mystery House £12,95 Tarturian £14.95
The Wizard & Princess £17.95 Creature Venture £14.95
Cranston Manor £17.95 Soft Porn Adventure £17.95

CARD GAMES & SPORTS GAMES
German Whist £9.95 Pool 1.5 £18.95
Cribbage £12.95 American Football £19.95
Draw Poker £14.95 Hi -Res Soccer £22.95

STRATEGY GAMES
Galactic Empire I £12.95 Tawaia's Last Redoubt £14.95
Galactic Trader II £12.95 Golden Mountain £9.95
Galactic Revolution Ill £12.95 Kubik £9.95

Add 15% VAT, Postage & Packing Free.

Write or phone for full catalogue. Dealer enquiries welcome.

CONTACT:

S. B. D. SOFTWARE
15 Jocelyn Road, Richmond TW9 2TJ

Tel: 01-948 0461
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AURAC
Control Systems

The name is new but our work in computer systems software
spans over a decade, both in Britain and abroad. Our associates
have equivalent qualifications in the field of digital electronics.

Our experience covers a broad variety of software and hardware,
from large IBM Operating Systems such as OS and VM/370 to the
little but extremely effective Apple Microcomputer.

We are independent. We are not committed to any particular
manufacturer or supplier. This means that we recommend what
we believe to be the most appropriate and cost-effective solution
to YOUR specific problem.

And because we are small your costs need not be sky-high.

We offer
- Professional advice
- Feasibility studies
- Programming in high/low level languages, eg Basic,

Pascal, IBM BAL, machine code
- Microprocessor controlled industrial systems
- Courses: from management appreciation to detail pro-

gramming

AURAC
Control Systems
10 Brynland Avenue, Bristol BS7 9DT
Tel: Bristol (0272) 292966/827998
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HARDEN
MICROSYSTEMS
* * * TRS 80/VIDEO GENIE PERIPHERALS AT

DISCOUNT PRICES * * *

Teac drives 40 track: single £225,
dual £389.

Oki Microline 80: quiet, efficient
printer, only £289.

Video Genie (now with lowercase):
our price £289.

A.J. Harding (Molimerx) software:
list price less 10%.

Light pens complete with demonstration
program, £13.

5 1/4" floppy disks (12 months guarantee)
-10 for £19.

Contact Lee Harling for PERSONAL SERVICE for your micro -

computing requirements on BLACKPOOL (0253) 27590
Please add 15', VAT and carriage charges to the above prices.

28/30 BACK LORD ST,
BLACKPOOL, FY1 2BG

Tel: (0253) 27590
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ONINFROM CPS
CHM 8024111111 IEEE, RS232C,

CENFRONNIS communny
FROM C925.00

OLYMPIA
SCRIPTA

The Olympia Scripta daisywheel
printers have a wide selection of
super -sharp typestyles and are
renowned for lasting reliability.

Scripta RO
£826
Scripta KSR
£990

IEEE -->Centronics
IEEE --->RS232C
RS232C->Centronics

including Apple, Serial
and Parallel cards.

RUTISHAUSER
Cutsheet feedAume

£525+VAT

Tractor feed Aume

£145+VAT

CPS ARE THE SOLE SUPPLIERS OF THIS UNIQUE PRINTER
which has our own factory -fitted adaptations for RS232C, or
Centronics compatibility. The CBM8024 operates at 160cps,

with ASC 1 1 96 character set on tractor -fed continuous fan paper
giving an original and up to 4 copies on paper from 4 to 15"wide.

Ideally suited to accounting, mailing lists, address labelling etc.

OKI Microhne 83

RS232 interface or Centronics
compatible. Friction and pin
Ifeed, 120 cps with 4 character
sizes. 96 character set with 64

Iblock graphics.

f695+va

1 RICOH 1600S

IEEE CENTRONICS RS232C
INCOMPATIBLE COMPATIBLE COMPATIBLE.

025, , f945 f965,L=N. 1. mi .1 .1
QUME SPRINT CBM 32K4000

Series

45 cps daisywheel printer with 96
characters, and 10, 12, 15 pitch or
proportional spacing. Gives up to
10 extremely crisp copies.

5/45 RO E1545 +VAT

LPCPS ARE DISTRIBUTORS FOR
anasonic:Cffer:Apple:Cozninodore

DEALER ENQUIRIES WELCOME FOR ALL LISTED ITEMS
For all information and sales phone Nick Ashbumer

Available with IEEE, RS232C or
Centronics compatibility.

£1450AT

WABASH
FloppyDiscs

5V4SSDD including plastic
library cas

eflY95+vAT

Phone us for the latest
discounts on all and 8"
Discettes, including special
formats!

CPS (DATA SYSTEMS) LTD
Third Floor, Arden House, 1102 Warwick Road,
Acocks Green, Birmingham B27 6BH.
Telephone: 021-707 3866
Telex: 312280 CPS G
A member of the CPS Group

PRACTICAL COMPUTING November 1981
 Circle No. 382

247



Mounted on carrier band or
printed onto white continuous

bond paper

Continuous
Self Adhesive Labels

1- 2-3 wide in various sizes

Listing Paper
single and multipart

Diskette and Listing Paper
Storage Systems

For further information please contact:

Printout Business forms
Phone Fleet (Hants) 02514 24167
or FREEPOST Fleet ALDERSHOT
Hampshire GU13 9BR.

 Circle No. 383

KNIGHTS SHARP MZ-80K OFFERS
48K Sharp with Basic and PASCAL, £399.
48K with BASIC, PASCAL, and machine code, £409.
48K with BASIC, PASCAL, FORTH, FORTRAN and
machine code, £449.
48K with all above languages, ASSEMBLER, and
100 programs, £499.
MZ-80DU colour intelligent terminal with Z -80A and
52K RAM now available for the MZ-80K or the MZ-
80B. 24 colours 59,000 point definition.

MZ-80B OFFERS
Sharp MZ-80B with 20 programs, £945.
MZ-80B with BASIC, ASSEMBLER, DISAS-
SEMBLER, and 100 programs, £1,045.
Write for our latest newsletters which detail the new
FDOS, DISK COMMANDER, DOUBLE PRECISION
16 digit basic, and all the news of our visit to Sharp in
America and Japan.
Please add VAT to the above prices and remember
we guarantee to beat any current advertised price on
the spot.

KNIGHTS TV AND COMPUTERS
108 Rosemount Place,
Aberdeen
Telex 739169 Telephone 0224 630526

 Circle No. 384
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CU-MEM- UNIVERSAL MEMORY
Up to 64K of byte -wide standard memory
NMOS RAM, battery -backed CMOS RAM,
ROM, EPROM, EEPROM
CU-MEM has eight sockets arranged in two independent
banks, each of which can be filled with 24 or 28 pin industry
standard memory devices in 1K, 2K, 4K or 8K bytes sizes.

CUBIT VERSATILITY PLUS
This Eurocard carries 4K RAM, 4K ROM/EPROM, a VIA
6522 i/o chip and a DIN connector to the Acorn Euro-bus. It
can be used:-
* as a 6502 -based single board microcomputer
* as an extension to AIM 65 and similar computers
* as a peripheral to a CUBIT or other computer

CUBIT and CU-MEM are fully compatible with the Acorn
range of Eurocards (eg. VDU, disk, analog)
Control Universal supply CUBIT, CU-MEM, and all Acorn and
Rockwell products.

Control Universal Ltd, 11/15 Bush House,
Bush Fair, Harlow, Essex.
Tel: 0279 31604/412043.
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The new flexible multi-user system

TheVector Graphic 5005
from Almarc

with imegabyteVYlnchester,630kfloppydisc
The new Vector 5005 is a multiple -user,

multi -tasking hard disc system for general
business and word processing applications.

It is a low priced system with highly rated
capabilities.

It supports up to a maximum of 5 users
and gives 5 megabytes of high-speed totally
reliable. Winchester disc technology with
Vector's automatic error correction feature. It is
also MP/M compatible.

Total flexibility means that the VG 5005's
terminals can work independently which
permits the widest possible range of usage. One
user could use Execuplan for financial planning
whilst the second user is entering sales
information with accounting
software and the third may run
correspondence simultaneously
with Vector's Memorite III word
processing software. Each user
gets a full 56k bytes of RAM and
most other standard CP/M

compatible applications software
will run on the system e.g.
COBOL, FORTRAN,
PASCAL, BASIC
COMPILER, ALGOL, PL/ I
and other statistical and
data based management
packages. '\

The Vector Graphic N\
5005 is ideal for application
packages, such as -accounts,

stock control, payroll, word processing,
financial modelling and solicitors packages,
all available from Almarc.

For further information on the VG 5005
write or telephone Almarc. Complete
sales and servicing facilities are available
throughout the U.K.Almarc

DATA SYSTEMS

VKCO4

Almarc Data Systems Limited,
Great Freeman Street,
Nottingham NG3 IFR.
Tel: (0602) 52657.
Telex: 37407 Almarc/G.

Also at:
Green Street,
High Wycombe,
Bucks. HPI I 2RF.
Tel: (0494) 23804.

21 9
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SPECIAL PRICES FOR A
LIMITED PERIOD ONLY

Video Genie EG3003 16K Computer
Centronics 737-2 dot matrix printer.
Interfaces for Apple and Video Genie
Wordstar - For Apple
The Mill 6809 Processor Board
CP/M upgrade kit for Apple II: -
Z -80 Softcard with CP/M, 16K Ram
Card, & Videx 80 column U/L case board

* Tabs Software Stocked *

£280

£345
£170
£236

£460

Apple & Video Genie hardware and software, Anadex,
Midas Computer Systems, Televideo terminals, access-

ories and computer books.

*Specialist software written.
*Hi-Fi retailers & allied trades stock
control program now available.

NEW RETAIL SHOP
NOW OPEN

AERCO
GEMSOFT,
171 CHURCH ST. EAST,

WOKING, SURREY.

Tel: (04862) 22881

Sooner or later
you won't be able
to manage
without one.
Whether you speed Y.,. day pmdumnp
Wes forecasts, confrolbnp stock,

pen coulgte"=""
your rune - and your reortey -without an
Apple Comp...ft

1111PPSICILowe -
aomputar

Fuld out bow
Apple can help
you now at 
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CITY MICROSYSTEMS LIMITED
65 LONDON WALL, LONDON EC2M 5TU

01-588 7272

SUPERBRAIN

320K, 680K and 1.5MB Diskdrives.
Full graphics available.

Wide range of standard packages.

VIDEO GENIE
with VISICALC

Complete system £1275 inc. Computer,
Monitor, Expander Ram 1 -disk drive
printer and Software. New Video Genie II
with Numeric Keypad. Vast library of

standard software.

ADLER ALPHATRONIC

VINUOIMNINSW,N,

320K and 680K Disc drives.
Free data -retrieval programme with each

computer. Many standard packages.

MATRIX PRINTERS
Microline, Epson, Anadex, Quantex, Texas Instruments, Adler.

DAISY WHEEL PRINTERS
Qume, TEC Starwriter, NEC Spinwriter, Adler

Complete business accounting systems from £2750 - Word processors from £2745

ADVICE, TRAINING AND MAINTENANCE BY OUR OWN STAFF
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HENRylk )(11:121 TNER

KIT TANGERINE COMPUTER
SYSTEMS

LONDON & HOME COUNTIES STOCKISTS

404 EDGWARE RD. LONDON, W2 1ED TEL: 01-402 6822

TANGERINE* TANGERINE *TANGERINE *TANGERINE *TANGERINE

MICROTAN 65
Microtan 65 is the most advanced,
powerful, expandable micro.
computer available - it

also happens to be the
most cost effective!

414

tis

Electronic Today
International held a

mammoth survey of kits.
The result: Microtan 65

WINS COMPUTER CLASS!

MICROTAN 65 CONTENTS

High quality. plated thru hole printed circuit board, solder resist and silk
screened component identification 6502 microprocessor 1K monitor
TANBUG Now with 'V Bug 1K RAM for user programme, stack and
display memory 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 programmes
Logic and discrete components to fully expand MICROTAN 65

The MICROTAN 65 kit has won widespread acclaim for its superb
presentation We pay attention to detail'

KIT FORM £69.00 + flO 35 V A T total f79 35

MICROTAN 65 assembled and tested.
Specification as above, but assembled and fully bench tested by ourselves

£79.00+ fl 1 85 V A T. total f90 85

MICRON
COMPUTER

FULLY
BUILT,
TESTED,
and housed in
ATTRACTIVE
CASES. £395

FIE VAT P&P

6502 based microcomputer VDU alpha numeric display Powerful
monitor TANBUG 8K RAM 32 parallel I/O lines 2 ITS serial I/O lines
Four 16 Bit counter timers Cassette interface Data bus buffering
Memory mapping contol 71 key ASCII Keyboard, including numeric
keypad Includes power supply Also includes the first '10K MICRO-
SOFT BASIC' available in the U K All the usual BASIC commands

MICROTAN 65 OPTIONS
LOWER CASE PACK
Two integrated circuits which connect
into locations on MICROTAN
allowing 128 displayable characters

£9.48 + f 1 42, total (10.90

GRAPHICS PACK
Five integrated circuits which connect into locations on MICROTAN
allowing the display of chunky graphics (64 x 64 pixels) What are
chunky graphics? Well, imagine a piece of graph paper with 64 squares
vertically and 64 squares horizontally, a total of 4096 Each square can
be made black on white

£6.52 +VAT 98p, total f7 50

20 WAY KEYPAD
Inexpensive means of getting up and running Uses 'Schoeller' key
switches, and connects to MICROTAN through a 16 pin 0 I L plug on
ribbon cable Black anodised escutcheon. with TANGERINE legends,
finishes off what must be the best value for money keypad available
Available assembled and tested

£10.00 +V AT fl 50, total El 1 50
'Space Invaders game for use with keypad only)
f 15 22 +VAT f2 28 total /17 50

MINI MOTHER BOARD
Used to connect Miciotan to lanes

Built £10.00 + VAT

TANRAM
AVAILABLE NOW TANRAM - 40K Bytes on
one board' Single board of bulk memory
offering 7K Static RAM (21141, and 32K
Dynamic RAM 141161. Onboard refresh is
totally transparent to CPU operation and is
unaffected by normal DMA's TANRAM fully
expands the available address space of the
6502 microprocessor MICROTAN, TANEX
and TANRAM together provide 16K RAM,
48K RAM. and 1K I/Othat's a lot of memory
and a lot of I/Oi Built and tested TANRAM ASSEMBLED

40K RAM CARD with 16K DYNAMIC RAM £76 +VAT
CONTENTS High quality plated thru hole printed circuit board, solder
resist and silk screened component identification Full complement of
IC sockets for maximum expansion 64 way 01 N edge connector
1K RAM (2114) Data bus buffering TANRAM users manual

EXTRA RAM:
1K STATIC 121141 f2.95 each I6K DYNAMIC 141161 El 50 each

TAN EX £43.00 Minimum

Config Kit

CONTENTS +VAT f6 45, total (49 45

High quality plated thru hole printed circuit board. solder resist and silk
screened component identification I C sockets for maximum expansion
64 Way D I N edge connector 1K RAM. cassette interface. 16 parallel
I'D lines. a T TL serial I/O port. two 16 bit counter timers, data bus
hollering, memory mapping, logic and discrete components for
maximum expansion. TANEX users manual

TANEXIMinirnum configuration) Assembled

£53.00 + V A T f7 95 total (60 95

TANEX EXPANSION
Expanded. TANEX offers 7K RAM,

locations for 4K EPROM 127161.
locations for 10K extended
MICROSOFT BASIC, 32 parallel I/O
lines, two TTL serial I/O ports, a
third serial I/O port with
RS232/20mA loop, full modem
control and 16 programmable haul)
rates, four 16 bit counter timers.
cassette interlace, data bus
buffering, and memory mapping

EXPANDED TANEX KIT (Excludes ROM, XBUG and BASIC)

£89.70 +V A T (13 46,10101(103 16
EXPANDED TANEX ASSEMBLED

£99.70 +VAT (14 96, total (114 66
OPTIONS TO FULLY EXPANDED TANEX IN SIMPLE
INEXPENSIVE STAGES.

10K Extended MICROSOFT BASIC in EPROM (with manual)
(49.00 +VAT f7 35. total (56 35

Extra RAM 1K (2 x 2114) (5.20+VA T 78p, total (5 98

SERIAL I/O KIT 110.26 + V A T (1 60, total (11 80
6522 VIA £8.00 + VAT fl 20, total f9 20
XBUG f17 35 + V A T (260, total (1995

AS YOU CAN SEE THE PRICES OF OUR EXPANSION
COMPONENTS ARE VERY. VERY COMPETITIVE,

ti

MEMORIES EXPAND YOUR SYSTEM WITH OUR TANGERINE

Discounts 10% for 4, 15% for 8. 20% for 16 APPROVED CHIPS

2102 11(x 1 Static RAM BOP

2708 (3.50
2716 16.50
MK 4116 16K x 1 Dynamic RAM

f1.50 All plus VAT

IM 6402 UART (4.50
2114 I K x 4 Static RAM f2.95
8080A f5.00

4118 11( x 8 Static RAM 17.50

TANGERINE DISC SYSTEM
ZOO CONTROLLER CARD £150.00 +VAT
DOUBLE SIDED DOUBLE DENSITY DRIVE

£215.00 +VAT
CP/M DISK OPERATING SYSTEM

AVAILABLE JANUARY.
£80 +VAT

POWER SUPPLIES
MPS 1 Input 120 or 240V AC Output 5 Volts at 3 Amps Regulated
MPS 1 will power both MICROTAN and TANEX fully expanded. Built on
the same size printed circuit board as MICROTAN etc Available as a
fully built and tested unit

£23.00 = VAT (3.45, total (26 45
X MPSZ 51/ 6A, .12V. 5 and - 12V switch mode system PSU

£69.13 +V A T

MINI -SYSTEM RACK
We have produced a mini system rack which accepts MICROTAN 65,
TANEX and our mini -mother board It has an integral power supply. lust
plug it into the mains and away you got Finished in TANGERINE/BLACK,
it gives your system the professional finish Front panel access for I/O
cables AVAILABLE AS AN ASSEMBLED UNIT.

£43.00 + VAT f6 45, total (49 45

FULL SYSTEM RACK
For the man that has everything' 19 inch wide
system rack which accepts MICROTAN 65, TANEX, TANRAM, SEVEN
FURTHER EXPANSION BOARDS, TANDOS and THE SYSTEM POWER

SUPPLY Available in many formals, e g Individual front panels, full
width hinged from panel, back panel with or without connectors

£49.00 +VAT f7 35. total (56 35

NEW PRODUCTS
NOW HIGH DEFINIIION GRAPHICS

AVAilA61-6 £90.85 .1 VAT
CONTROLLER CARD £120.00 T

MONITORS (PROFESSIONAL)
RECONDITIONED AND NEW - FROM (35.00 to £129.95

CENTRONICS Ideal for Tangerine
PRINTERS
SHEIKOSHA El 99 +VAT

Model 730 £350 +VAT

Model 737 £395 +VAT

NEW MICROTANTEL
POST OFFICE APPROVED
PRESTEL - VIEWDATA

 FULL COLOURGRAPHICS  MICROTAN
OWNERS CAN COMMUNICATE WITH EACH
OTHER  CAN STORE PRESTEL  CAN BE
USED AS AN EDITING TERMINAL  CAN BE
INTERFACED WITH PET. APPLE etc.

71 KEY ASCII KEYBOARD £56.34+V A T
NO EXTRAS NEEDED.

Uses gold crosspoint keys Includes numeric keypad and ribbon cable
Available as fully assembled and tested

SUPER METAL CABINET IN TANGERINE/BLACK

£20.00 +VAT (300, total f23 00

PROFESSIONAL ASCII KEYBOARDS
Ideal for
Tangerine
£29.95 . VAT

52 key 7 bit ASCII coded
Positive strobe .5V-121/
Full ASCII characters
Parallel output with strobe
Power light on control
Chip by General Instrument
iG 1 1 TTL output

£170 ADD-ON

Superbly made
 Size 13 x 5.5 x 15 ins

Black keys with white ledgens
 Escape shih return &

reset
Control repeat & bell keys

 Complete with DATA

+VAT KEYPAD
Just connect to the aerial socket of any colour or black and white
domestic T V receiver and to your Post Office installed tack socket and
you are into the exciting world of PRESTEL. Via simple push bunon use
you are able to view 170,000 pages of up to the minute information on
many services. order goods horn companies all this without leaving
your armchair,

SERIAL11 ARO IFroml £58.00  VAT
PARALLEL I/OCARO IF road £47.50  VAT
ROM CAROI Kg LESS ROM £47.50 -VAT
AMAIN INTERFACE CARO £59.00 .VAT
SERIAL IcEl KIT £17.25incl VAT

SYSTEM MOTHER BOARD WITH
4 SOCKETS FOR SYSTEM RACK £39. VAT
SYSTEM MOTHER BOARD WITH
12 SOCKETS FOR SYSTEM RACK £55 -VAT

320 RAM CARO £115 .VAT
32K RiM CARO (LESS CHIPS] £54.65 Inc VAT

A compact 12 button keypad
suitable for use with above
keyboard to extend its functions
plus tour extra keys. Supplied
brand new with with data. A
4 x 4 non -encoded single mode
keyboard

LIST PRICE
£22 VU

OUR PRICE

£7.95
 VAT

PLUS MANY NEW EXCITING PRODUCTS IN DEVELOPMENT

AUTOMATICALLY AVAILABLE FROM US WHEN RELEASED BY
TANGERINE ITO

FULLY GUARANTEED ' BUY WITH CONFIDENCE

BRITISH DESIGN & MANUFACTURE AND ON DEMONSTRATION
IN OUR COMPUTER DEPT

TANGERINE -TANGERINE TANGERINE TANGERINE TANGERINE TANGERINE TANGERINE TANGERINE
Stockist Enquiries on headed notepaper to: All orders pre -paid and official advertised here
COMPUTER KIT LTD.(Princioa l Distributors in U K) to be forwarded DIRECTLY to
11112 Paddington Green, London, W2.Tele 01-723 5095 COMPUTER DEPT 11/12 PADDINGTON GREEN, LONDON W2Telex -262284 Ref 1400 TRANSONICS
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Pete & Pam Computers
apple computer

APPLE SYSTEM SALES AND SERVICE ...ye;
IN BOTH LONDON AND LANCASHIRE .::::: Competitive Quotes and Personal Service

Ring Chris Gillard in London - Pete or Pam Fisher in Lancashire
We welcome dealer enquiries All the products we advertise ore available from your local d....l.95Athr ERD d f Appleh will d additional f V I - d99
fro m a SXeMil',Ana:terr and ,,;z °,,2T; ;,,e scarprga The only board wtth
Neon Read/Write indicators

:.:.:.:.:.: TAO SOPTCARD E195.00 .N.:.:.:
..:.::.::, A 7 80 mirreprocesseg for Apple Comeswith CP/M operating system and Microsoft Bass 5 K.:.:.:.
K.:.:.:.: COBOL 80 E299.00
.e.i.:i.o.o.n FORTRAN BO E109.95  BASIC COMPILER E199.00

ASSEMBLY LANGUAGE DEVELOPMENT E79.00%. 80 COLUMN BOARDS

::.:*::.:: , .. ,SoPRT:RmlioAL
VIDEX

E19500
E1135 00

PASCAL JOB CONTROL SYSTEM - From High Technology E295.00
' ,,ohodii aleii itg, LolltrOi/ com.N r.w.tern able ,,,ggrol costs on 400 to prowdtng

wports and maintaining 50 cost centres with 500 sub cost centres Worth its weight in gold'

DB MASTER L129.95
The Data Base with 100 fields operating on multi -diskette files for large capacity

DB MASTER Miry Peat No 1 L60
I
Inks DB master with Apple Text Files and Wstcalc 3 3 Add delete or change existing DB Masse,

fields and more
.::::.

%  .
::::

INFORMATION MASTER - Data Base

129S :::.::,:.DB BLASTER for Carves available soon

%o.n.o.. ,1 dream to use has advanced facilities such as global change and calculator mode of entering
L79.00

:::., ogres A system that a novice can use with ease
.

- .
vith Information Master Allows the splitting of a data base system selectivity ........eDATA MASTER

i . 1 i ypes and transfer of print formats

TRANSIT L29.00
A utility that enables you to link Information Master to many files including those created by
Visicalc
VISICALC 3.3 Oar Price E105.00
'', last - Vislcalc on 16 sector DOS 3 3 wdh 12 additional commands Enhanced Manual is
Bcluded

VISIDEI E105.00
New from Personal Software Type in whatever key words Phase dates or numbers you want thc
,nfo to be associated with and store it away

VISITERM L79.00
Allows your computer to communicate with larger computers or other personal computers Linl,

. 3I personal computer with your company s mainframe

.::::.
-ally creatcs high resolution graphs and charts Visual. data rn six different formlar .00

VISIPLOT

::::::::: .. different colours Data can be directly entered or data files loaded from Visicak 3 3

::::: VISITREND it 1 29.00
AAllows you to perform sophisticated math operations on time series data such as stock prices or

.........

!:.:.:.:. Broduction figures Includes Multi line regress. cumulative total. percent change lead/lag, PIOVITIC
Iverages smoolhIng and various transformations

.:

::::::::
Z TERM £59.95

dtware that allows you to emulate the terminal of your choice whilst using Apple with a 0130
-,..ftcard

THE MILL L249.95   -c 6809 plug-in hoard for Apple can run at full speed whilst the 6502 runs at 201 Conies with
-lther a Pascal speedup kit to increase the speed of execution of Apples U650 Pascal or a 6809

DARIN 5 PROG AIDS 3.3 E49 00
'2 Utilny Programmes in one pack

APPLE HOW TO L29 95:::. Int Basic or !DK Expansion Card teaches calculating and PrBgratotmng

APPLE MUSIC THEORY E29 95

RAMER 16 £89.95

    
,..hich let you create new time series This package also includes Visiplot

WORDSTAR for Apple L179O0
Aar,' the best toword processing for Apple then Wordstar 6 the answer Very we.'

.r,ted and great to use Require the installation of a 2-80 Softcard

MAILMERGE E69.00
y3L1 to maintain name and address lists and merge fields into text to form personalised

ECHO II Speech Synthesizer
TI type in speech direct from the keyboard

EXPANSION CHASSIS
pore slots for your Apple

MOUNTAIN CIS welii-function card
port and clock/calendar Lard

MEMORY MANAGEMENT SYSTEM
li.K expansion card

pTograr

SUPERB JOYSTICK
2 buttons - exceilent quality - smooth action

OLYMPIC DECLATHLON from Microsoft
HI -Res Graphics - Winner of this years WCBI

FLIGHT SIMULATOR by Sob -Logic

E13995

E399 00

E159 95

E29.00
freeing motherboard OM"), spa, t

E 9 95

L12 95

C1495

DRAGON FIRE from Dakin Corp E29 95

E29 95

Apple Galaxlan - Galaxy Wars - HeachOn - Galactic Revoiutton - Galactic Trader -- Galan,
Emrre - Mystery House - Bridge Partner - Checker King - Gammon Gambler - Roulette
Craps - Apple 21 Puckman - Global War - Space Warrior - Apple Typhoon - Apple Pan,

Sneekers - Galactic Attack - Gorgon by Nasir AU at 613.95

Microsoft Adventure - ABM - Dog Fight - Phantoms Five - Orbilron - Pulsar
2 0 - Odyessy -- La Land Monopoly Morloc s Tower - Rescue at Rigel -- Space Egg,.
Trilogy of Games - The Prisoner - Raster Blaster -
Autobahn -Space Raiders -Tawala s Last Redoubt -Gamma Goblins- Apple Panic All at E1595

(,rnputer Conflict - Computer Quarterback - Cartels and Cutthroats -- Space Album Bill
Budge 3D Graphics Tutor - Cyber Strike - 3 Mile Island - Adventure 123 - Adventure 456

Adventure 089 -- HiRes Soccer - Temples of Apshai - Hellfire Warrior
irk
Buy any five games and you can deduct DT% off the total price'

Authorised Apple Sales and Service
LONDON RETAIL. 98 Moyser Road London, 5W 16 6SH
1-,1 DI 6002052/7341

WIZARDRY from 51riTech
PASCAL ADVENTURE needing only 48K

::::

MAIL ORDER AND DISTRIBUTION, Waingale Lodge. Waingate Cl,-.
Rossendale Lanes BB4 'SO
Tel Rossendale 1(61 220011

Prices do net include VAT Please add 15',. VAT to your remittance P.,31..

Disk
Cassette

All at E20 95

Aiirk
=EEN

VISA
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ZX81 owners
have you seen

74e eamktid9e eoelectioo
A book of

30 PROGRAMS
For Only f4.95

NO MEMORY EXPANSION NEEDED
Each program has been designed to fit into 1K of RAM

TEACH YOURSELF PROGRAMMING
Comprehensive explanations of each listing will teach

you many techniques of ZX81 programming.

HOURS OF AMUSEMENT
With titles such as FORTRESS, BALLOON, and ODD MAN
OUT, you could easily become a ZX81 addict. Plus,
entirely new implementations of well-known favourites;
LUNAR LANDING, MASTER CODE, ORBITAL INVADERS,

and many others.

CASSETTE AVAILABLE TOO!
If you order the book you can also buy the
programs on a quality cassette for only

£ 4 . 9 5 extra.

Please send me:
copies of the book at
f4.95 each
copies of the book and
cassette at f9.90 pair

Please send your orders
with cheques/PO's to:
Richard Francis, Dept PC. JY
22 Foxhollow, Barhiii,
Cambridge, CB3 8EP.
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r
Interface Cables
We can make you any cable!

RS232 (V24) Cables

Male to Male
Male to Female
Female to Female
Male to Open
Female to Open

3 Metres 6 Metres
0E18.50  £19.75
El 19.00  20.75
Cl 19.50 CI 22.00
El 15.50 CI 16.50

15.75 D 16.75
Also Available
All Cables and Interfaces for V DU, TV. Printer, Cassette.
Plus! 5'4" Disk Drive Signal Cables, 8" Disk Drive Signal
Cables, Disk Drive Power Cables.... Please Enquire

Orders
Please indicate the required quantity in the appropriate
box provided and send off your completed coupon with
your cheque postal order to the address below.
Postage is Free. Delivery within 21days.

Name
Address

I enclose £ _ Sterling

Kenny Electronics Limited
Cable Division, John F Kennedy Avenue, Dublin 12, Ireland

 Circle No. 393
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The unique Computer
Supermarket brings you
computer hardware at
cash-amiscarry prices
SHARP, COMMODORE, TEXAS, ATARI and TANGERINE EQUIPMENT
Fully tested before despatch, or collection complete with
instruction manuals, tapes, fitted 13 amp plugs.

SHARP EQUIPMENT
Model User Ram exc VAT Inc VAT

MZ8OK 20K Ram 350.00 402.50
MZ8OK 36K Ram 380.00 437.00
MZ8OK 48K Ram 399.00 495.85
MZ8OFD Floppy Disc 589.00 677.35
MZ8OP Printer 385.00 442.75
MZ801/0 Input/

Output Unit 87.00 100.05
MZ8OB 64K Ram 1095.00 1259.25
FREE LEDGER & STOCK CONTROL PROGRAM WITH
EVERY COMPLETE SHARP SYSTEM, i.e. 48K Sharp,
Twin Floppy Disc, Printer & I/O Unit.

COMMODORE EQUIPMENT
THE NEW COMMODORE VIC 20
The one they're all talking about. Full PAL colour
output. 3 voices, 7 octaves, white noise. High
resolution graphics option. And lots, lots more.
Model User Rem exc VAT Inc VAT
4016 40 Col. PET

16K Mem
4032 40 Col. PET

32K Mem
8032 80 Col. PET

32K Mem 755.00 868.25
4040 347K Disk 585.00 672.75
8050 IM Byte Disk 755.00 868.25
4022 Printer 357.00 410.55
8024 Printer 975.00 1121.25
8026 Printer 835.00 960.25
C2N Cassette 47.00 54.05
VIC Personal

Computer 164.35 189.00

TEXAS EQUIPMENT
TI -99/4 242.62 279.00
(New lower price NOW for PAL European version)
ATARI EQUIPMENT
Atari 400 16K 300.00
Atari 800 16K 560.87
Full range of peripherals available
TANGERINE EQUIPMENT
Micro Tantel Prestel Adaptor 170.00 195.50
Full colour output. Connects to any TV. Full British Telecom approval
Requires British Telecom 96A lack -plug. Gives access to massive
home computer base. Information from Mortgages to Theatres.
Stocks to Holidays.
Telephone us for further information on ease of installation.

All goods sold with full manufacturer's warranty and subject to
conditions of sale (available on request).
ALL MACHINES ARE FULL UK STANDARD

ieS

.000..

.6 6*** S.  
:°. 

0..
0000    
0000

e   

Tante
Prestel Adaptor

Ata 800

Texas instruments
11-99

airVilanaFIR

Commodore VIC. 2(

Insured shipment arranged anywhere in
UK for an additional £14.37 (inc. VAT). VIC,
Atari and Texas shipped by insured post
for £3.50 inc. VAT.
Commodore Approved Distributor
Registered Sharp, Atari and Texas Dealer

  .... 

....
6°;  

S .0 !

:
.... .... ..... . ...... :

.. I;. . .
(An associate company of HB Computers Ltd)

COMPUTER SUPERMARKET LTD
Unit 8, Southfolds Road, Oakley Hay Industrial Estate, Corby, Northants.
Telephone 0536 744015/6 Telex COMPSU 341543/4 Prestel No. 400400

.0

445.00

585.00

511.75

672.75

345.00
645.00

Commodore
PET 4032

xraxxix8ix,11

Sharp
MZ8OK

To Computer Supermarket Ltd Unit 8. South1olds Road,
Oakley Hay Industrial Estate, Corby, Northants.

Please send me
Model No. Item Price Shipment Total

I enclose my cheque for
Or debit my Access/Barclaycard/
Diners Card /American Express No AO.
(Cardholders may telephone orders to 0536 744015/61

Signature

Name

Address

(BLOCK CAPITALS PLEASE)
Your remittance should be made payable to 'Computer Supermarket
Ltd' and shah remain your money until the goods have been
despatched to you at the address specified
All goods offered are subject to Computer Supermarket conditions of
sale, copies available on request Registered in England
No 2646589.
Prestel subscribers may order through the Prestel service, Directory
No 400400. PC 11/81
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THE WESTFARTHING
SMALL BUSINESS SYSTEM

for Apple & other micros
Designed from first principles for the family business and
small professional practice, it will pay for itself by keeping
the accounts in good order, saving management time on
paperwork, and accountant's fees.

FUNCTIONS: (in short, everything you need)

' Invoicing (+ discounts, quotations, delivery notes)
 Customer accounts and shop sales
' Bank and cash balances calculated weekly

Sales and overheads (30 categories) totalled weekly
* VAT return calculated (while you have lunch)

SPECIAL FEATURES FOR OWNER - MANAGERS:

 VAT - inclusive bills split automatically
' Messages can be printed on invoices
' Automatic payment entry when customer pays on the spot
" Uses plain fanfold paper, or headed sheets
 Prints s/a customer address labels
 Users manual (50 pages) in clear, non - technical style
 Designed to be user - modifiable

Also available in the same suite :
Professional practice accounting. Job costing.
Car salesman's contact index system.
Cost of programs £500 - E 750.

Westfarthing
Computer Services Ltd.
21 Wendron St. Ilelston. Cornwall.
Tel: Ilelston [03265] 4098.
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INSTANT ROM°for PET

Have you ever wanted to write programs that would stay in your PET permanently?
Extend BASIC, write security programs, special print routines? And put them into an
EPROM and plug them into your PET?
Now you can do it quickly and easily - and you don't need an EPROM programmer!

INSTANT ROM is 2k or 4k of CMOS memory with battery back-up. Just plug it into the
socket provided on your PET. Then write your program into it as if it were RAM. Or load
programs into INSTANT ROM from tape, disc, or some other part of memory. Then
remove the Write Enable lead, and your program is there, permanently - for years! Even
when the power goes off! You can debug it, add to it, alter it - instantly. You can
change a single byte or even a single bit - no erasure problems. And you can copy other
programs into it in seconds.

GR 25162k Bytes Ifor PET) E39
GR 25324k Bytes for PET) £56
GR 2716 2k Bytes (for general use) £39
GR 2732 4k Bytes for general usel £56

NEWT GR 2364 8k Bytes (for VIC etc.) £95

ACCESSORIES NOW AVAILABLE:-
GA 1 'Write -Enable' Adaptor for PET E6
GA 2 'Two -in -one socket' Adaptor E15
GA 3 - 8 -bit output - only Port for software select of up to 8
INSTANT ROMS. £21
GA 4 'Socket Saver' prevents damage to ROM sockets when

heavily used £3

NEWT GCC Real-time Clock -Calendar for PET/VIC. Battery back-up.
Gives time, date, variable interrupt output £62

Prices include Post and Packing: VAT is extra

GREENWICH INSTRUMENTS LTD  22 BARDSLEY LANE
GREENWICH  LONDON SE10 9RF  UK  01-8530868
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THE REVOLUTIONARY TWOSOME
SDM Computer Services are major distributors of the Intertec Superbrain
micro computer. This machine has established itself as the micro for the
serious business user ... it is not an upgraded hobby system.
Running, as it does, under the CP/M operating system, there is a wealth of
readily available commercial software and SDM have their own tried and
tested suite of packages covering:

Invoicing  Stock  Sales ledger 
Purchase & Nominal ledgers  Payroll

All models are available from double density through the 1.5MB system to
the (shortly to be announced) Superbrain W6 which includes a 5MB
Winchester.
Full software and engineering support when you buy from SDM.

MPI-88G - everything you need
SUPERBRAIN - built for commerce

This printer has more standard facilities than any other at a similar price:
- RS232 serial and Centronics type parallel,

1K byte buffer
- Upper and lower case 96 character ASCII set,

100 cps maximum
- 10, 12, 16.5 cpi and correspondence font
- High resolution graphics (vertical 72 dots/inch,

horizontal 82 dots/Inch)
- 6 or 8 lines per Inch paper feed
- Full forms control

All the above list and others are standard at no additional cost.
Whether it is for your Superbrain business system or any other computer
with RS232 or Centronics interfaces you cannot find a better printer.
Supplied ex stock for the amazing price of £399 plus VAT and P & P.

S.D.M. COMPUTER SERVICES
BROADWAY, BEBINGTON, WIRRAL,

MERSEYSIDE L63 5ND. Tel: 051-608 9366
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Brand new
from Kansas

The most important 'utility' ever

MODEL I TO MODEL III
This is the program that Tandy do not like! It enables the

TRS-80 Model I user to upgrade it to the Model III facility of fast
cassette operation.

This Kansas program lets you record all your software at a
fast 1500 baud rate so that it can be loaded at any time three
times faster than the normal loading speed.

Basic or machine language program, it's all the same. The
program allows you to save both Basic programs and machine
language programs - without a 'copy' utility - at the faster
speed and then re -load them whenever required, in a third of
the time!

It is a very clever program too, for it prompts the user all
along the way, no matter in what command and gives sensible
messages when either a task is performed or an error occurs.

Not only this, it does a checksum both on saving and loading
at the fast speed, not only on machine language programs, but
actual checksum on Basic programs too! This means you
know straight away if you have the wrong volume setting and
so do not have to wait to the very end to find out you have
loaded garbage!

If you do not use discs, but want to speed up your cassette
operation, this program will do it for you at a saving of many
hundreds of pounds, and easily. So why put up with the normal
slow baud rate anymore, when every save and load can be
three times faster?

The actual program only takes up a quarter of a K, so itself
loads very quickly indeed and allows virtually all the RAM as
workspace. £9.50

The latest, and indeed the greatest
of the Kansas Arcade series

ARCADE SCRAMBLE
Don't waste your time playing the simple starts to the Big

Five games - get straight into the heavy action with this
brand-new multi -action, home grown 'Arcade' game.

Yes, it's the famous one of the Arcades, and the first time it's
ever been achieved on a computer.

Not that easy though, for without warning suddenly there's a
squadron of enemy fighters heading straight at you hell bent on
your destruction. Then comes the ack-ack flung at you from the
ground batteries to add to your difficulties, and there's the
cluster of blimbs to make things even more difficult.

But the real nasties are the rockets, which the enemy blast at
you, without warning, from the ground installations.

Even if you manage to out -shoot, our -fight, out -maneuver
that little lot, you still have the mountains to negotiate which is a
problem with the fighters streaming through the only available
space.

But with this really unbelievable game, you have no less than

six different controls at your fingertips, being able to move your
bomber forward, backward, up and down, whilst at the same
time both firing your guns at the enemy and bombing the
installations.

And not only do you have infinite control over the bomber,
but the ground and enemy installations continuously unfold
below, with valleys and mountains actually moving across the
screen, giving an hitherto undreamed of realism.

The installations include rocket launch pads, ack-ack bat-
teries, forts, munition dumps and fuel dumps. You do your
damnest to destroy these as they unfold below, so building up
your score.

The famed Mike Chalk, who created Arcade Invaders and U -
Boat Strike, has teamed up with Chris Smyth to create this
fantastic machine language Arcade game.

There is so much happening it really is unbelievable with
sound adding to the realism of this ultra -fast moving game.

£9.50

Programs for the TRS-80 and Video Genie. All prices are Vat paid and post free. Same -day first

citnsas class return post service. All software in stock and fully guaranteed as we are the actual
publishers. Free catalogue upon request.

Kansas City Systems, Unit 3, Sutton Springs Wood, Chesterfield, S44 5XF. Tel. 0246 850357
 Circle No. 398
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VIEWPOINT
the display terminal
you can
afford
Comfortably
New to the UK market - Viewpoint,
a display terminal of uncompromising
quality. But with simplicity built-in too.
So the price comes down...
drastically.

The fact is, you could
acquire three Viewpoints
for the price of two
terminals from another
manufacturer.

No compromise on
features either:

11111111111111111

0111111111100011001itsiiimis
0000000010001kise

PIPirsolosipialsomaiikoms
lisopigoopsoioppipplogri, IWO II

Full size screen... smaller space -saving cabinet.
Crisp character legibility on dark or light
background; plus blinking, underlining, cursor
addressing, etc.
Efficient keyboard layout plus separate 14 key
cluster for cursor control keys/numerals.
Six international character sets built-in
...UK, Belgian, German, Swedish, Spanish,
American, plus appropriate key caps.
Screen tilt on both models, A&B. Additionally,
model B incorporates glare -reducing filter.

*Viewpoint features a detached keyboard connected to the
CRT display by a stretch cord. So the operator can adjust
keyboard position to stay comfortable... and efficient.

GREEN & AMBER
SCREEN

EXCLUSIVE
New to the UK... these
optional extras set new

standards for clarity
and easiness on the

operator's eye.

DEALERS:
low cost terminal

means outstanding new
market opportunities
Contact Sigma (UK)

for additional product
information, volume

discounts, sales
promotion aids.

Sigma (UK) 4 Cromwell Road Burgess Hill West Sussex Tel. (04446) 47676
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11°THE SKY'S THE LIMIT
FOR YOUR SHARP MZ8OK with

SHARP CP/M 2.21 (XTAL)

CRYSTAL ELECTRONICS
CC ELECTRONICS

I '

This sophisticated interactive program
development system will give your home computer

BUSINESS/INDUSTRIAL potential.
Basic CP/M facilities include'

 Dynamic file management  Fast assembler
 General purpose editor  Advanced debugging utility

YOUR SHARP CP/M 2.21 (XTAL) PACKAGE INCLUDES
 Hardware modification (if fitted by a SHARP dealer does

NOT break the guarantee)
 SHARP CP/M 2.21 (latest version) on disc
 XTAL Monitor and Operating system

7 Digital Research manuals
 CP/M Handbook (by RODNAY ZAKS)

12 months guarantee and up -dates
IF YOU ARE A SHARP MZ8OK OWNER, CPIM 2.21 (XTAL)

IS A MUST FROM f150 + VAT
Ask your SHARP dealer for further details or contact

CRYSTAL ELECTRONICS
CP/M SOFTWARE HOUSES-XTAL CAN HELP YOU

ESTABLISH YOUR SOFTWARE ON THE SHARP
Members of Computer Retailers Association & Apple Dealers Ascociation

Shop open 0930-1730 except Saturday & Sunday
40 Magdalene Road, Torquay, Devon. England Tel 0803 22699
Tel 42507 XTALG

Access and Barclaycardwelcome. Will COMPUTE RS
AND

COMPONENT)O
A
Acorn Computers
ACT Petsoft

100. 196
140

Adda 36
Aerco Gemsoft 250
Advanced Business Systems 33
A J Harding 133
Almarc 249
Altek 236
AMA 222
Anadex 122
Anglia Consultancy 191

AP Ltd 20, 21
Applied Data 206
Atlanta Data 244
Aurac 246
B
BDM Computers 210
Bits & PCs 192
BNR & ES 216
Bristol Software Factory 110
Britannia Business 232
C
Calco Software 234
Calisto 206
Cambridge Collection 252
Camden Electronics 200
Centronics 221
Chromasonic 229
CICC 26. 208
City Microsystems 250
Ciento 139
Codified 79
Comart 5, 106
Commodore 150, 151
Compec U.K. 231
Compshop 217
Compsoft 10
Computace 22
Computech Systems 241
Computer Arts 95
Computer Supermarket 253
Computer Training Centre 225
Computers For All 204
Computing Today 250
Computronics 202
Control Universal 232, 248
CPS Data Systems 247
Crystal Electronics 230, 257
Cumana 194
C/WP Services 189

Data Efficiency 48. 208
Data Plus 128
Da Vinci 240
DDP 219
Deans Kensington 236
3D Digital 18

eornputers -work horse
orplay thing?

Computers are all about work, not
play. Its all very modern to have an
office computer, but will it add time to
your day and increase the
productivity of your staff? Or will it
become the office gadget leaving the
serious user to the mercy of his
imagination?

The Prince micro provides ready
made accounting with proven
software in packages covering sales,
purchase and nominal ledgers plus
payroll, order entry, stock control,
word processing and graphics.

This means the user can find out
the ins and outs, and the
do's and dont s of
computing without
costly mistakes.

HOW?
Well the Prince
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Digico
Digitus
Disking
DJ 8 Al Systems
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Grama Winter
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H
Hal Computers
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Heathkit
Henry's Radio
Hewlett Packard Ltd
Hitech
Hotel Microsystems

235
209
224
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32, 52. 216
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192
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214

238
199
134
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254
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115. 116, 117. 118, 218
246
242
251
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nteractive Data Systems
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K
Kansas City
Karadawn
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KGB Micros
Knights TV
L
Leicester Computer Centre
Lifeboat Associates
L & J Computers
Linco
Lisiar

198
207
220
196
228
93

226
Back cover

132

155 Liveport
257 Logitek
40 London Computer Centre

185 Lowe Electronics
245 LP Enterprises
59 LSI

M
Mannesmann
Maplin Electronics
Mcgraw Hill
Melbourne House
Memotec
Merit
Mercator
Merton Electronics
Metrotech

is a real business machine providing
full computer facilities. So with a
minimum investment, the serious
computer user can start with a micro
based accounting system capable of
linking up to larger computer systems
later.

And to make sure you keep working
on a day to day basis, DIGICO
Computers offer a Min mum
Interruption Plan (MIP) They'll just
exchange your Prince for a
replacement unit if it ever goes down.
Add to that a seven year maintenance
guarantee  and suddenly you'll get the
feeling you're investing in a confidence
product.

DMIC1 e1.4? =Z3
Arena House 46 Broadway Letchurrth
Herts SG6 3BX Tel (04626) 78172

'Providing there is a maintenance contract
continuously from ne..
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Shelton Instruments Ltd
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W H Smith
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Systems International
Systematics
System Soft
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The Computer Company
This Could Be Fun
Timpro Manufacturing
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TV Johnson
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U -Microcomputers
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Vision Business Systems
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Watford Electronics
West Farthing
Wida Software
WW Components (Folcrum)
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Your Computer
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apologise
for late copy but

this was just too

Dear Practical
Computing,

\ good to miss. The BRAND
NEW Tokyo Electric's

daisy wheel printer,
so new in fact we havn't given it

Our graphic
artist (who's

quick) hasn't even had

time to knock anything tog
for we just have to

\ a n_anA_._y___-__
\ et,

let youT readers
be the first to hear about

it.

The copy writer also got bogged
down trying to

find words to describe
it, he's ended up with so many

wonderfuls,
uniques,

fantastics,
ITICTedibles,

that we

feel your readers ought to ask us for technical
infor-

matio-n.
and make up their own minds.

....,-, .,,--- -

Any
just ask your readers

to give MICRO

PERIIIIIERALS
a ring on Basingstoke

(0256) 56468

and well send them all the information
they need

to know about this brand spanking
new daisy wheel

printer that's selling for only 1285 -Stan
dard Model

40 CPS On.) OT
£1675 - The Executive

55 CPS (min.)

both machines
take 151/2" paper, have optional

friction

and tractor feed, parallel or serial RS232,
interface

and

print from a Diablo i Qurne fo-nt.

2 .S6

Yours,

CC

61 NEW MARKET
SQUARE. , BASINGSTOKE

,

MICRPERIOPHERALS
LTD., HAM



INTRODUCING

erformance to the microcomputer -
based small business system
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EXTRA PERFORMANCE
The combination of up to 24 MBytes

hard and floppy mini -disk and a second
mputer to control disk access provides
t, efficient processing of data and data
k up. The PBM-1000 gives 20-30%
re internal memory for user programs.

Memory parity ensures integrity of data
programs. The system never locks out.
Processing of user code, keystrokes,
communications and printer output can
be carried out simultaneously. All of these
factors mean that both the operator and
the computer are more productive more of
the time.

INCREASED CAPABILITY
A microcomputer to the user is tilt

SOFTWARE.
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System software is the industry
standard CP/M,so any CPIM programs
operate without modification.
Application software is the answer to most
computing requirements. We have an
extensive catalogue of proven application
software products to provide a solution to
your needs.

Financial and Resource Management,
Accounting, Data and Word Processing
operations can be carried out using
applications software packages such as
Milestone; Plan 80; Sales, Purchase &
Nominal Ledgers, Order Processing;
WordStar, SpellStar & MailMerge;
Data Star, InfoStar & SuperSort. All of
these packages plus others operate with
noticeable improvement in system
performance.

Ar.v.1

1/4,

.7

a4

14,471.,08

LOW COST
The PBM-1000 microcomputer is

comparable in price to an 8" floppy disk
system but out -performs available 8" or
14" hard disk systems. Low cost and high
performance provide exceptional value.

The PBM-1000 can be purchased as
a standalone unit. Alternatively, it can be
supplied integrated with a Televideo TVI
910/950 VDU, and OKI dot matrix or
daisy wheel printer, and various software
options. It provides a comprehensive
solution to your office automation needs.

We invite you to compare -
PERFORMANCE,
CAPABILITY ,COST.
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5.2

PBM-1000 is a trademark of Performan
Business Machines {A MicroPro Com.
CP/M is a trademark of Digital Research Inc.
WordStar, SpellStar, MailMerge, DataStar,
InfoStar & SuperSort arc trademarks
of MicroPro International Corporation.
Milestone is a trademark of Organic Software Inc..
Plan 80 is a trademark of Business Planning
Systems Inc..

Dealer and OEM enquiries invited.

Terodec Limited
Unit 58, Suttons Park Avenue
Earley, Reading, Berks
RG6 lAZ
Telephone (0734) 664343
Telex 849758 TERDEC G
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