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The computer with growth potential

The System Three is Cromemco’s best
selling small business computer. It's easy
to see why.

Not only is it ideal for the first time
computer user. But perhaps more
important, it can be expanded into a
comprehensive business facility servicing
many varied company requirements.

Single-user system

You can start small. A 64K computer with
a megabyte of floppy disc storage costs
under £4,000.”

Perhaps your initial reason for choosing
Cromemco was its flexible database
management system—ideal for client
records, order processing, sales analysis,
inventory control, and many more business
uses; or you might have required the full
screen word processing system, capable of
printing up to 20 original letters an hour;
possibly youneeded Cobol, Basicor Fortran,
to develop your own customised packages.

Single-user System Three, with 64K memory, 2 discs, terminal and printer.

Easy tO use Ideal for small businesses.

Whatever the reason, you were highl T .
impressed with the ease)\I/vith which gouyr- Will it expand? Multl-user SYStem
very first computer application got off the It was then you discovered that the Fortunately, we can readily expand your
ground. So you added another. And terminal is the limiting factor, because of Cromemco. Unlike other makers’ systems,
another. And pretty soon quite a lot of the time taken to input data. If only you  all we need to do is add some memory and a
company business was running on your could connect a second terminal you ® TU-ART interface, and the multi-user
Cromemco. could double your system’s workload. . . system s ready to run . . . with a printer and

up to 7 terminals, each with up to 48K.
New operating system

Moreover, your terminals can function
quite independently of each other. Under
Cromemco’s new operating system they can
be used to update and interrogate the
company'’s database; for correspondence,
with the word processing system; for data
entry, using the full screen editor; or indeed
for running any combination of CP/M
software, simultaneously.

Up to 72 megabytes

We can increase your floppy disc storage
to 2 megabytes if necessary. And if that's not
enough, we can also add Cromemco’s hard
discs to provide you with up to an amazing
72 megabytes on-line.

Rely on MicroCentre

Remember—at MicroCentre we fully
understand Cromemco systems. That’s why
we're Cromemco’s top UK distributors.

: , e - ; : So trust your initial Cromemco investment
Multi-user System Three. with 320K memory. 4 discs. 7 terminals and fast line printer. to MicroCentre. And call us any time to
Each terminal has its own operating system. and can run any software package independently. discuss your hardware enhancements or

software needs.
*Price excludes VAT and delivery. Terminals and printers to be added according to  Your company’s future growth may depend

user requirements. B) TU-ART is a Cromemco trademark. on it.
For [d Cromemco... call the experts
NOW IN SPACIOUS Tel. 031-556 7354

NEW SHOWROOMS

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



3 NEWSPRINT As

always, PCW is first
with the in-depth micro
news.

4 COMMUNICATION
A cross section of

the reader’s letters for

{ this month.

4 BENCHTEST Sue

Eisenbach reports
on the Panasonic JD-
700U

46 VIVA LAS VEGAS!
Latest news on the
“American product front.
Julian Allason visits the
Consumer Electronics
Fair and the backyards of
Palo Alto.

5 WHISTLING UP
COLOUR R.W.
Lawrence gives sinusoi-

dal instructions for
Apple/ITT ‘““hands off”
control.

5 COMPUTER
ANSWERS This
month Sheridan Williams
and friends concentrate
on the “buying’’ aspect.

SYSTEMS Mike
Knight turns his
attention to Payroll pack-

ages.
5 MA CRONOIA
Being Chancellor is
fun! Battle with Britain’s
economy the Graham
Addis way.

INTERRUPT Word
on the ‘‘tail wags
dog’’ revolution.

THE COMPLETE

PASCAL Sadler
and Eisenbach outline
procedures and func-
tions.

74 CHECKOUT
Stephen Withers
appraises the Symetec
Apple II Light Pen.

- i e :
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7 PROGRAMMING
-~ THE SIMPLE
APPROACH An easy
starter to the noble art
— by Mervyn J. Axon

8 ON THE LINE

Pd= David Hebditch
closes down communi-
cations and talks about
the future.

COMPUTER

GAMES Big
trees and the Alpha-
Beta algorithm. David
Levy continues the
series.

BOOKFARE The

death of the tech-
nical fix theory? Malcolm
Peltu reports the ideas of
Joseph Wizenbaum.

9 SIMPLE TV/
MONITOR CON-
VERSION Peter Dunkley

offers his low cost VDU
alternative.

CALCULATOR

CORNER Writing
routines — a lesson in
economy.

THE MEMORY

LINGERS ON —
PART 2 John Stephen-
son again — this time

with a selective PROM

| copier.

9 DIRECT ACCESS —

IN STORE (new
look and vastly updated),
USER GROUP INDEX,
DIARY DATA, TRANS-
ACTION FILE (sorry, no
FAX this month).

10 PROGRAMS
PCW’s now fam-
ous listings section.

1 LEISURE LINES

An “Irish’ cross-
word and a multi-colour-
ed cube. . . both under
the influence of J. J.

Clessa.

YOUNG COMPUTER
WORLD — cancelled due
to illness: BACK SOON!!
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Copyright notice

Personal Computer World is
published by Sportscene Pub-
ishers (PCW) Ltd. © 1980
Felden Productions. No
material may be reproduced
in whole or part without
written consent from the

- copyright holders.

Printed by Riverside Press,
Whitstable.

Distributed by Seymour Press
Ltd., 334 Brixton Road,
London SW9 7AG.

'PCW welcomes all unsolicited

material (written, photo-
graphic and illustrative) and
although no guarantee can
be given as to its safe return,
reasonable care and attention
will be exercised. '

Guidelines for contributors
PCW welcomes articles of
interest. Don’t be put off if
your style of writing is
‘under developed’. . . true
worth lies in the content,
and shaping features comes
naturally to us! Manuscripts
should not exceed 3,000
words and authors as asked
to use triple-spaced lines
with a wide left-hand margin;
diagrams, listings and/or
photoﬁraphs should be inclu-
ded wherever possible. Please
enclose a stamped, self-
addressed envelope if you
would like your article re-
turned.

Because of the foregoing,
it is necessary to add that the
views expressed in articles we
publish are not necessarily
those of Personal Computer
World. Overall, however, the
magazine will try to represent
a balanced viewpoint.

Finally, before submitting
an article, please check it
through thoroughly for
legibility and accuracy.

- Subscription rates: Britain

£8.00 for 12 issues, USA
£22 for 12 issues (air mail),
Continent £13, elsewhere
£25 (airmail) for 12 issues.
All prices include postage
and packing. Supplies to
specialist shops can be arran-
ged by negotiation direct
with the publishers.

In order to keep our
“Programs” section both full
and interesting, we rely
heavily on you, the readers,
sending in useful and/or
original contributions.
PLEASE DON'T STOP!
However, to make life easier
for both you and us, it’s
worth our repeating the
guidelines published last
month.

Submitting programs toPCW

Having written and
thoroughly tested your
original program (be it an
application, a game, or a use-
ful subroutine) send it to us,
along with a suitable expla-
nation. In order of preference
we would like your program
submitted as a clear, dark
listing on plain paper. . . on
cassette. . . or on disc. Please

ensure that any typing or

handwriting is clear and that
it has been checked for
accuracy.

We pay the sender of any
listing published — at least
£10 and often much more —
depending on the size and
quality of the contribution. If
the program is too large or
complex for the “Programs”
section we will sometimes
publish it as a feature in the

magazine.

It seems that PET users
are in the majority. . . we get
more of their programs than
any others. For the sake of
balance, how about the
“others” pitching in as well?
Post your submissions to
PCW Programs, 14 Rathbone
Place, London W1P 1DE. We
look forward to hearing from
you.

PCW 1




DATRON of SHEFFIELD

Home Computer TI-99/4.

Seeitinoperation
andbuy it at DATRON

Demonstrations.
9am-5pm Monday-Saturday.

Callanytime -no obligation -
or by mailorder.

£65 5 plus VAT

Excl. TV &.Cassette

BOOKS from DATRON

allbooksin stock at press date

HP/Leasing Available

Delivery free anywhere inthe U.K.

The BASIC Handbook Oavid Lien £11.50 PET Work Books Vol. 1-6 £19.00
lNustrating BASIC Oonald Alcock £2.50 The Mighty Micro Dr C.Evans £5.75
Basic BASIC Oonald M. Munro  £2.00 intro. to Personal & Business Computing Zaks £5.45
The Littie Book of BASIC Style Nevison £5.25 Micro Appl. in Business & Industry Whitbread £9.50
Some Common Basic Programs Oshorne £6.45 Peanut Butter & Jelly Guide to Micros Willis £6.45
Some Common Basic Programs (PET cassette) £1.95 Running Wild Osborne £2.95
32 BASIC Programs for the PET Rugg & Feldman £9.75 A Career in Computing Penney £4.25
BASIC Primer Waite & Pardee £6.95 Philips Guide to Bus. Computers & the
A guide to BASIC Programming Spencer £8.85 Hectronic DOffice Enticknap £3.50
A guide to PL/M Programming McCracken £7.95
Basic Computer Games Creative Computing £5.50
PASCAL An Intro. to Methodical Prog. Findlay & Watt £4.95 More Basic Computer Games Creative Computing, £5.50
Introduction to PASCAL Welsh & Eider £5.95 Game Playing with Computers Spencer £10.20
Programming in PASCAL Grogono £6.75 Game Playing with BASIC Spencer £5.50
g;z':tf g?o:Agcésblem e S Conway et al £1.10 How to Build a Computer Controlled Robot  Loafbourrow £5.95
PASCAL Kieburtz £8.40 How to Profit from your Personal Computer T. G. Lewis £5.50
Micro Problem Solving — PASCAL Bowles £6.95 Pmtggo%tbﬂk L Lancaster £1.15
COBOL for Business Appiications Philippakis £10.25 T P R s o1
COBOL with Style Chmura & ledgard  £5.40 Cheap Video Cookbook o
Learning COBOL Fast de’ ABE £6.45 B S LT
) . Best of Byte £8.45
FORTRAN Techniques A Col]n Day £2.25 Best of Creative Computing Vol. 1 £6.95
FORTRAN Fundamentals J. Staingraber £3.45 Best of Creative Computing Vol. 2
Problem Solving & Struct. Prog. in FORTRAN  Friedman & ! s £6.95
Koffman £9.95 P& P fl’ee U-K-
I e Overseas add£1 any order size
3 . GED GNP EED GME MMv GEN INN OGN GED EEE WS .
FORTRAN Hull & Oay £8.45 I & ) =g
Phont';‘ n vo\:l Ac:ess Se;:]d s‘:.e.r;: 'uAIIdl‘ljs:.zPr:f‘:s’t;onv;ect"at
280 Micro Handbook W, Barden £6.95 | "07a2 585490 ook i requrea: " )
Z80 Programming for Logic Design Osborne £6.30 or complete thus g | (dCromemco [iTT 2020 appiait | PET ]
Z80 Micro. Prog. & Interfacing Bk. 1 Nichols & Rony £1.75 I orger torm RS ‘Q{ TEXAS INSTRUMENTS  nascom-I I
Z80 Micro. Prog. & Interfacing Bk. 2 Nichols & Rony £8.50 5
Z80 Instant Programs J. Hopton £71.50 ' - I
Z80 Programs (cassette) £10.00 I e |
780 Assembly language Prog. Leventhal £6.95 Cheque/Postal Order No.
6502 Assembly language Prog. Leventhal £6.95 I EhTe P I
6502 Applications Book Syhbex £8.95 Narge
Progiammingsihe 18502 Zaks £7.95 I\ [ aoess |
ngramm'ng a Micro (6502) Foster £1.25 | Datron Micrc_) Centre, Latham House, 243 London Road, |
Shetfield S2 4NF. Tel: 0742-585490
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Nascom Microcomputers

No1& 2 for choice!

NASCOM - 1 or 2. This ever popular all British
microcomputer which comes factory fresh as
supplied by the manufacturer. A whole range of
options and expansions both hardware and software
are available now.

Price: NASCOM-1 £125 (kit)

Al ‘ A £140 (assembled)
o NASCOM-2 £295 (kit)
o e £330 (assembled)

DC 80 - 1 or 2. This new desktop version of
Nascom is intended to help the hobbyist or
professional. Fully assembled with power supply
basic and desktop case suitable for both Nascom - 1
and 2 versions, this adds a new dimension to this
British micro.

Price: DC80-1 £295.00

DC80-2 £460.00
Case Only £35.00

BCC 80 - 1 or 2. For the traveller or user who
requires a mobile computer, this portable computer
is available with Nascom - 1 or 2. It comes with a
variety of options including an acoustic coupler for
remote communication via a telephone handset.
Price: BCC80-1 £405.00

BCC80-2 £535.00

Case Only £85.00

All prices are subject to change without notice and are exclusire of VAT at the curvent rale

PML offer a full range of Nascom equipment, ask for our price list and similar versions of the Rockwell AIM 65

P.S. We will shortly be offering a NASBUS to S100 expansion and conversjon motherboard which will fit inside
the DC 80 case

Portable Forby House, 18 Market Place,

= Brackley,
MICrosystems Northants NN13 55F
- = Telephone Brackley (0280) 702017
llﬂlltEd Telex Micro 83147

PCW 3



Shopping List

Super software from the world’s leading microsoftware supplier.

I.._____________

4 PCW

(© features of MACRO-80 p

Software
with f Manual

DIGITAL RESEARCH Manual / Alone

CPIM* FDOS — Diskette Operating System complete with
@ Text Editor. Assembler. Debugger. File Manager and system
utilities. Available for wide variety of disk systemi including
North Star, Helios Il. Micropolis, ICOM (all systems)} and Altair.
Supports computers such as Sorcerer, Horizon, Cromemco,
Ohio Scientific, RAIR Black Box, Research Machines,

Dynabybe, etc. .£75/€£15
CP/M version 2 (not all vmats available immediately}

. ®$ .£95/£15
MP/M e .£195/£25

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 (see below) . ...£55/£10

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 - .£45/€£10

ZSID Includes Z80 mnem« NJE VWV juires Z80 CPU . .. . .. £50/£10

TEX — Text formatter to create paginated, page-numbered and
justlfled copy from source text files, directable to disk or printer
..£45/£10

DESPOOL — Program to permit simuitaneous printing of data
from disk while user executes another program from the console
. -£30/£1

MICROSOFT

BASIC-80 — Disk Extended BASIC Interpreter Version 5, ANSI
L) compatible with long variable names, WHILE/WEND, chaining,
variable length file records . .£155/£15

BASIC Compiler — Language compatible with Version 5
© Microsoft interpreter and 3-10 times faster execution. Produces
standard Microsoft relocatable binary output. Includes
# Macro-80. Also linkable to FORTRAN-80 or COBOL-80 code
modules . .. ... £195/£15

FORTRAN-80 —ANSI| '66 (except for COMPLEX} plus many
@ extensions. Includes relocatable object compiler, linking loader,
Iibrary with manager Also includes MACRO-80 (see below}
.......... ..£205/£15

COBOL 80 — ANSI ‘74 Relocatable 0b|ecl output. Format
© same as FORTRAN-80 and MACRO-80 modules. Complete

ISAM. Interactive ACCEPT DISPLAY, COPY, EXTEND

.............. . £325/£15

MACRO-80 — &)80/280 Macro Assembler. In(el and Zilog
mnemonics supported. Relocatable linkable output. Loader,
Library Manager and Cross Reference List utilities included
........ h ...........£751€£10

XMACRO-86 — 8086 cross Q\sembier. All Macro and utility
‘e. Mnemonics slightly modified
from Intel ASM86. Comp\\mhty data sheet availabte .£155/£15

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 . .. ... .. .£45/£10

EIDOS SYSTEMS

KISS — Keyed Index Sequential Search. Offers complete Multi-
@ Keyed Index Sequential and Direct Access file management.
Includes built-in utility functions for 16 or 32 bit arithmetic,
string/integer conversion and string compare. Delivered as a
relocatable linkable module in Microsoft format for use with
FORTRAN-80 or COBOL-80 etc . .. £190/£15

KBASIC ~ Microsoft Disk Extended BASIC with all KISS
@facilities, integrated by implementation of nine additional
commands in language. Package includes KISS REL as
described above, and a sample mail list program. . .£295/£25
To licensed users of Microsoft BASIC-80 (M BASIC) . .£215/£25

MICROPRO

Super-Sort 1 Sort, merge, extract utility as absolute
@ 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,
fneldjustlﬁed etc. etc. Even variable number of fields per record!

-£125/£15
Super Sort Il — Above available as absolute program only
..£105/£15

Supev-Son i — Asll without SELECT/EXCLUDE
L. ....E75/£15
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 .. .. .. .£75/£15

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 . . . . . £255/£15

Software

with /Manual

GRAFFCOM Manual / Alone
PAYROLL — Designed in conjunction with the spec for PAYE

@ 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/£15

COMPANY SALES — Performs sales accounting function.
© Controls payments of invoices and prints sales ledger and 2ged
debtors report. Suitable for any accounting period.
Comprehensive VAT control and analysis of all sales invoices.
Requires CBASIC-2 . . £425/£15

COMPANY PURCHASES — Performs purchase accounting

© function. Controls invoices, credit & debit notes. Prints

purchase ledger, aged credntors report and payment advices.

Comprehensive VAT control and analysis of all purchases,
Interfaces with the NAD svstem Requires CBASIC-2

..... £425/£15

GENERAL ACCOUNTING — Produces Nominal Ledger, Trial
@ Balance, P/L and Balance, \x\xet Define your own coding
system. Interactive data ‘\e plus optional data capture from
Company Sales and Company Purchases. Requires CBASI% -2
,,,,,,,,,, £375/£15

J STOCK CONTROL

@ Maintains stock records, monitors stock fevels to ensure
optimum stock holdmg Det .\ include stock desc., product
code, unit, unit price, quy . on hand on order/minimum.
Stock anaiysis reports cae,e weekly, monthly, quarterly etc.
Interfaces with Order Entry & Invoncmg system. Requires
CBASIC-2...... ... . T £325/£15

ORDER ENTRY & INVOICING
© Performs order entry and invoicing function. Handles invoices
for services and consumalle) items, part orders and part
quantities. Sales Analysi-“e Lrt shows sales movemets and
trends for user-defined p“.od Interfaces with Stock Control.
NAD and Company Sales systems. Requires CBASIC-2
£325/£15

NAD — 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/£12
COMPLETE ACCOUNTING PACKAGE Combined
@© Company Sales, Company Puv\gases, General Accounting, and
NAD systems @
R . £950/£45

SALES ORDER PROCESSING PACKAGE -—’\anined Stock
@© Control, Order Entry and invoicing and NADQ@ ,ns .E£550/£30

STRUCTURED SYSTEMS GROUP

ANALYST — Customised data entry and reporting system.
User specifies up to 75 data items per record. Interactive data
entry, retrieval and updat-\facility makes information
management easy. Sophis’, .d report generator provides
customised reports using :KN®.cted records with multiple level
breakpoints for summarisation. Requires CBASIC-2, 24 x 80
CRT, printer and 48K system . £125/£10

LETTERIGHT — Program to cre2te edit and type letters or other
documents. Has facilities 1o s, display, delete and move
text, with good video scree’, sentation. Designed to integrate
with NAD for form letter m>.ings. Requires CBASIC-2
......................... £105/£15

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 iabels.
Transter system for extraction and transfer of selected records
to create new files. Requires CBASIC-2

..... coeo.......E451£12

QSORT — Fast soft/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 rmay be generated with CP/M
assembler utility s .£50/£12

SOFTWARE SYSTEMS

[J CBASIC-2 Disk Extended BASIC — Non-interactive BASIC
& with pseudo-code compiler and runtime interpreter. Supports
full file control, chaining, integer and extended precision
variablesetc. ............ .. .. ... ... ... £75/€10

GRAHAM—DORIAN SOFTWARE SYSTEMS

J APARTMENT MANAGEMENT SYSTEM Financial
© management system for receipts and security deposits of
apartment projects. Captures data on vacancies, revenues, etc.
& for annual trend analysis. Daily report shows late rents, vacancy
notices, vacancies, income lost through vacancies. etc.
Requires CBASIC-2. Supplied in source code. . ..£300/£25

] INVENTORY SYSTEM — Captures stock levels, costs,
@ sources, sales, ages, turnover, markup, etc. Transaction
information may be entered for reporting by salesman, type of

@ sale, date of sale, etc. Reports available both for accounting and
decision makmg Requires CBASIC-2. Supplied in source code
. £300/£25



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

®

©

L

©

®

Software
with f Manual
Manual / Alone

CASH REGISTER - Maintains files on daily sales. Files data by
sales person and item. Tracks sales. Overrings, refunds, payouts
and total net deposits. Requires CBASIC. Supplied in source
code ... ..ol .£300/£25

MICRO FOCUS
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 terminai
................... .£400/£25

FORMS 2 — CRT screen editor. Automatically creates a query
and update program of index_e\ files using CRT protected and
unprotected screen formats .put is COBOL data descriptions
for copylng into CIS C\\)L programs. No programming
experience needed. Output program dwectly compuled by CIS
COBOL (standard) . .....£100/£12

OTHER

PASCAL/Z — 280 native code PASCAL compiler. Produces
optimised portable reentrant Ale. All interfacing to CP/M is
through the support Iubrar e package includes compiler
companion macro assemk nd source for the library. Requires
56K and Z80 CPU. Version « includes all of Jensen/Wirth except

variant records . .£155/£15
Version 3 Upgrade with variant records and strings expected
12/ BOR S e B .£205/£15
PASCALIMT - Subset of standard PASCAL. Generates

portable 8080 machine code. ,Symbolic dubugger included.

Supports interrupt procedt’ and BCD arithmetic for real

variables. CP/M file 1/C, Q/J assembly language interface

supported. Lacks sets, En.meration and Record data types.

3|VIZanual explains BASIC to PASCAL conversion Requires
K

........................... ..£65/£17
Source for PASCAL/MT run time package. Requwes MAC (See
under Digital Research} . ..£30

tiny C — interactive interpretive system for teachmg structured
programmlng techniques. Manual includes full source listings
.................. £45/£30

BDS C COMPILER — Supports most major features of
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

WHITESMITHS' C COMPILER — The ultimate in systems
software tools. Produces fastar code than Pascal with more
extensive facilities. Conforrey'o the full UNIX Version 7 C
language, described by ‘&, *ighan and Ritchie, and makes
available over 75 fur..@ms for performing 1/0, string
manipulation and storage allocation. Compiler output in
A-Natural source. Supplled with A-Natural. Requires 60K CP/M
................ £325/£20
POLYVUE/80 — FuII screen er‘ltor for any CRT with XY cursor
positioning. Includes vertical &\ horizontal scrolling, interactive
search and replace, au'e‘ «Ic text wrap around for word
processing, operations t\" manipulating blocks of text, and
comprehensive 70 pagemanual ... .. ........ ... .£70/£12
POLYTEXT/80 Text formatter for word processing
applications. Justifies and jinates source text files. Will
generate form letters v & custom fields and conditional
processing. Suport for L$ Ly Wheel printers includes variable
pitch justification and motion optimization. . .. ... .. .£45/£10

ALGOL 60 Compiler — Powerful block-structured language
featuring economical run timez'ynamic allocation of memory.
Very compact (24K total Rf system implementing almost all
Algol 60 report veature _,aus many powerful extensions
including string handling, uirect disk address 1/0 etc. Requires
ZBOCPU. ... .. £110/€£12

Z80 Development Package — Consists of (1} disk file line
editor, with global inter and intra-line facilities; {2} 280 relocating
assembler, Zilog Mostek mnemonics, conditional assembly and
cross reference table capabilities; (3} linking loader producing
absolute Intel hex disk file for CP/M LOAD, DDT or SID
facilities. .. .E50/£12

ZDT — Z80 Debugger to tracy, break and examine registers

&) with standard Z||og/Mostee amonic disassembly displays.
220

Facilities similar to DC@ when ordered with Z80.
Development Package ... ... . ... .£30/€7
DISTEL — Disk based disassembler to Intel 8080 or TDL/Xitan
280 source code, listing and cross reference files. intel or TDL
Xitan pseudo ops optional. Runson 8080. .. ... ... £35/£7

] DISILOG — As Distel to Zilog Mostek mnemonic files. Runs on
& Z80only ... ... ..£35/£7
[0 TEXTWRITER Il — Text formatter to justlfy and paginate

) 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. ....E75/£3

) maintenance. Features include,

18

Software
with f Manual

Manual Alone
POSTMASTER — A comprehensive package for mail list
ed record extraction and label
production. A form letter "e@dm is included which provides
neat letters on single shew or continuous forms. Requires
CBASIC . Co e sao o ARt 8 ISR £75/115

WHATSIT? — Interactive data-base system using associative
tags to retrieve information by subject. Hashing and random
access used for fast resonse. Requires CBASIC £70/£15

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/£15
Extended Disk or Extended ROMable .£215/£15
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/€£10

SELECTOR 11-C2 — Data Base Processor to create and
maintain multi Key data bases. Prints formatted, sorted reports
with numerical summaries or mailing labéls. Comes with sample
applications inciuding Sales Activity, inventory, Payables,
Receivables, Check Register, and Client/Patient Appointments ,
etc. Requlres CBASIC Version 2. Supplled in source code.
.............. ...£185/£12

CPMI374X Utllny 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 CP/M files

£125/€7

BASIC UTILITY DISK — Consists of (1) CRUNCH-14
Compactmg utility to reduce the size and increase the speed of
programs in Microsoft Basic &! TRS-80 Basic. {2} DPFUN -

Double precision subrs ds for computing nineteen
transcendental functions N\.udmg square root, natural log, log
base 10, sin, arc sin, hyperbolic sin, hyperbolic arc sin, etc.

Furnished in source or diskette and documentation . . . .£30/£10

THE STRING BIT Foman character string handling.
Routines to find, fill, pack ve, separate, concatenate and
compare character strin(‘s "> package.completely eliminates
the problems associatec with character stnng handling in
FORTRAN. Supplied with source .£30/£10

BSTAM — Utility to link one computer to another also equipped
with BSTAM. Allows file transfers at full data speed (no
conversion to hex}, with CR({ block control check for very
reliable error detection and -, e\ch retry. We use it! It's great!
Full wildcard expansions V\‘cnd .COM, etc. 9600 baud with
wire, 300 baud with phone connection. Both ends need one.
Standard and M versions can talk to one another .£75/£5

Flippy Disk Kit — Template and instructions to modify single
sided 5% " diskettes for use of second side in snngled sided
drives ... ... ... ......f6

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

Add VAT to orders for
software (not manuals
alone) Add 50p per item
postage and packing
{minimum £1)

A/l orders must be
prepaid fexcept COD or
credit card] Make
cheques FPOs etc payable
to Lifeboat Associates.

Manual costs are
deductable from
subsequent software
purchase

Lifeboat Associates
32 Neal Street
London WC2H 9PS
01-379 7931

@ Modified version available for use with CP/M as implemented on Heath

and TRS-80 Model 1 computers.

© User license agreement for this product must be signed and returned to

Lifeboat Associates before shipment may be made.
‘CPMisa of Digital R h
**Z80 is a trademark of Ziiog Inc.

The Software Supermarket is a trademark of Lifeboat Associates.

EFFECTIVE JANUARY 1380
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TOYING WITH MICROCOMPUTERS
The [P2712S0NIC rangeishere.

Panasonic

* Professionally engineered Prices range from £3,950 to £5,500
* Full communications capability

* Basic and Assembler as standard
* COBOL, PASCAL, FORTRAN available on CP/M
* Business packages available

You can obtain your Panasonic Microcomputor from

58 CUTHBERT STREET

V. %, LONDON W2 1DG
%o C
& e Tel 01-262 244a4 AN
<
¢,
(S

COMPUTER SYSTEMS LTD
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New performance standards in a dot matrix
printer for under £500

The Microline 80 offers unmatched  with tractor feed optional. ® Small size: 342W x 254D x
flexibility and power for a dot matrix The Microline 80 offers as standard a 108H mm
printer of this size, with low power  variety of special print features such

consumption and low noise. as character spacing of5, 10or 16.5 ® Light weight: 6.5 kg

The printer is of simple mechanical characters per inch with 40,80 or 132

construction and runs without print columns and line spacing of 6 ¢ 16,0 CharaCt.er_s’ 96 AscCll
routine maintenance. The unique  or 8 lines per inch, all software and 64 Graphics

print head lifetime is rated to 200 selectable. The 16.5 characters per o 3 character sizes: 40. 80 or
million characters and can be inch spacing allows printing of 132 T
replaced by the user. columns on 210 mm wide paper. 132 characters per line
Standard half inch nylon ribbons The Microline 80 has a parallel, o No routine maintenance
and standard roll or fan fold paper Centronics compatible interface, :
contribute to the low operational and a serial RS232 interface is ® 80 characters per second
cost of the Microline 80. Pin and optional. ® 9 x 7 matrix

friction paper feed is standard,

Marish Wharf, St Mary's Road, Langley, Siough, Berks SL4 1HE Telephone: Slough 49117 Telex: 8812541

X-DAIA

Equipment Wholesalers

PCW 7



BEST SELECTION-BEST PRICES-BEST SERVICE

Tel: 051-236 0707 (Mail Order)

25 Brunswick Street, Liverpool 2. J¢: 512507 (vaiorer)

Accounts Payable & Receivable  £9.95 [ Basic — a unit for Secondary 8080 Programmer Pochet guide  £1.95| Home Computers: A Beginners Micro/Computer Interface with the
Active filter Cookbook £10.90 Schools £4.45 | 8080A Bugbook £7.68 Glossary and Guide. £4.95 8255 PP! Chip £10.00
Adaptize Info, Processing £8.75 | Basic Programming £6.95 | 8080 Programming for Logic Hobby Computers Are Here £3.95 | Microformula (TM) £2.95
Advanced Basic £4.00 ] Basic Primer £6.95 Design £5.95 | Incredible Secret Money Microsoft {TM) Basic £7.00
Algorithms & Data Structure Equals Collection of Programming 8080A/8088 Assembler Language Machine. £4.78 Microprocessor Basics £7.60
Programs £14.00 Problems and Techniques £12.00 Programming. £6.95 | Interface Circuits Data Book £3.50 Micros — New Directions for
Anatomy of a Compiler £15.00 | Computer Crime £12.00 | 8080/808S Software Design £7.65 | Intro to Artificial Intelligence £14.80 Designers £7.60
Apl. — An Interactive Approach  £9.50 | Computer Data Directory £3.98 | 8080 Machine Language Programming Intyo to Computer Prog £4.75 Microprocessors Data Manuai £5.50
Artificial Intelilgence £12.00 Lib/Dream hii £5.98 for Beginners £5.10 | INTRODUCTIONTO Micros for Puslness Applications  £7.18
Artist & Computer £3.96 | Computer Models of Thought and 8080 Microcomputer MICROCOMPUTERS. More Basic Computer games £8.50
Art Computer Programming  £9.50 S/B Language £17.00 Experiments £10.25| vel0 £5.98 Yol Il £18.95 Microcomputer Potpourri £1.78
Vol.1. £16.45 H/B | Computer Power and Human 8080 Standard Monitor £9.95| Voll £5.95 VYollli  £11.95 Modern Operationai Circuit
Art Computer Programming reasons £4.76 | 8080 Standard Editor £9.95.1 Intro to Personal & Business Design £18.60
Vol. 2. £16.45 | Computer resourse book Algebra  £4.00 | 8080 Standard Assembler £9.98 Computing £4.95 Microprocessor Basics £7.60
Art Computer Programming Computer Science a First Course £15.00 | 57 Practical Programs Basic £6.40 | Intro to Prog. Prob. Solving with Microprogrammed Apl
Vol. ). £16.48 | Computer Science Programming in Flirst Book of Kim £7.00 Pascal. Schneidser Et Al £8.50 Implementation £14.75
Assembley Level Programming for small Fortran IV £7.80 | Fortran Coloring Book £5.56 | Instant Basic £7.20 Mos Memory Data Book £2.80
computers £12.76 ] Computer/Science Projects and Fundamentals of Data Structure £15.00 } Introduction to Basic £718 Microprocessor Encyclopzdia
Analysis and design of Digital Circuits Study problems £8.75 | Fundamentais of Computer Interfacing and Communications £4.95 Vol 2.
and Computer Systems £16.40 | Concurrent Pascal Compiler £6.40 Algorithms £15.00 | Introductory Experiments in Digital 9900 Family systems Design &
Apl. Implementation 4.78 | Conference Proceedings of the Ist Fundamentals and Application of Electronics Vol 1 £8.78 Data Book £7.95
Accent on Basic £4.95 West Coast Computer Falr £9.56 Digital Logic £6.00 | Introductory Experiments in Digitai 1978 U.S. Comp Chess £4.75
About Computers £6.98 | Conference Proceedings of the 2nd From the Counter — Bottom Line £8.7§ Electronics Vol 2 £7.78 1976 U.S. Comp Chess £4.78
Actlve Filters £6.48 West Coast Computer Fair £9.56 | Fundamentals of Digltal Comps  £7.25| Introduction to TRS — 80 NCR Basic Electronics £7.15
Analog/Digltal Experiments £7.15 | Conference Proceedings of the 3rd Fortran Programming £6.78 Graphics £8.25 NCR Data Communications £7.15
A guided tour of Computer Programming West Coast Computer Fair £9.58 | Fortran Workbook £4.75| Instructor's manual for Fortran NCR Data Processing £6.35
in Basic. £4.16 | Consumer Guide-Personal Computers Fortran Fundamentals £3.48 Programming €6.95 | Nascom 1 — Hardware Notes £1.50
A quick look at Baslc £4.45 & Micros. £5.00 | Fun with Computers & Basic £8.45 | Ilustrating Basic £2.28 Nascom 1 — Seminar Notes £1.50
Aple 1) Operators Manual £5.50 | Content Addressable Parallel 588 timer £5.35 | IC Oplamp Cookbook £8.95 | Optoelectronics Data Book £3.50
Apple I Integer Basic manual £3.55 Processors. £11.20 | $0 Circuits using 7400 Series 1C's  78p | Introduction to Microprocessors & Osbourne Updated Subscriptions
Apple I1 Applesoft Extended Basic Computer Dictionary (sams) £6.95 | Fortran Fundamentals a short Computing £2.40 Vol. 2. (6 Tssues) £18.98
Manual £8.75 | Computer Dictionary & course £2.95| Kim 1 Users Manual £8.00 Vol. 3. (6 issues) £18.95
Ad d Busi Billing. | ry, Handbook £11.98 | Game Playing with Basic £5.50 | Linear Control Circuits Data Book £4.00 Vol. 2 & 3. combined £30.00
Invstments, Payroll £26.95 | Computer & Program Guide for Game Playing with Computers  £10.20 | Link 68 — M6800 Linking Loader £5.50 | Binders 2 or 3 £6.78
An Introduction to Your new Pet.  £1.00 Engineers. £9.45 | General Ledger £9.95| Little Book of Basic Style £4.78 Pascal User Manual & Report £5.28
Basex £5.60 | Computers for the Physicians Getting Involved with Your Own Linear IC Principles Experiments £7.16 | Payroli with cost accounting £12.00
Basic A Hands on Method £6.50 Office £15.50 Computer £4.75] Math Elements for Computer Power Semi-conductor Data
Basic and the Personal Computer £10.00 | Computerisation for small Getting Acquainted with Micros  £7.98 Graphics £10.40 Book £7.50
Basic, Basic. £4.80 Business £9.95 | Guide to Scamp Programming £4.00 | Microcomputer — Based Design  £8.00 | The Mighty Micro £8 75
Basic Computer Games Micro.  £5.50 | Computer Quiz Book £5.45 | Gamies with a Pocket Calculator  £1.75] Microcomputer Handbook £15.96 | 7 _ §0 Programming Manual £4.90
Baslic from the Ground Up £7.00 | Computer Programs that Work.  £2.98 | Games, Tricks & Puzzles for a Hand Microcomputer Primer £6.35 | TTL Databook £7.00
Basic Microprocessors Computer Music £7.00 Calculator £2.49| Microelectronic £3.25 | TI Workbooks (1-6) each £3.00
and the 6800. £7.20 § Computer Data Directory £3.98 | How to Build A Computer Controlled Micro Problems Solving Using TIS 6800 Tracer £4.80
Basic with Busi Appli £8.40 |C Rage (a board game)  £6.95 Robot. £5.95 Pascal £7.50 [ TTL Cookbook £6.98
Basic with style/Programming Clarcla’s Circuit Cellar £5.60 | How To Profit from Your Personal Micruprocessor Interfacing Peanut & Jelly Guide to
proverbs. £3.60 | Designing with TIL Circuits £24.80 Computer £5.80 techniques £7.95 Computing £6.45
Basic WorkBook £3.70 | Design of Well Structured Prog’s £10.00 } How To Program Microcomputers £7.80 { Microprocessor Lexicon £2.00 | The Best of Micro £5.50
Best of Creative Computing Dictionary of Microcomputing.  £10.00 | How You Can Lean To'Live Microprocessor System Design  £14.00 | 7 80 and 8080 Assembly Prog. £4.80
Vol.1. £6.98 | Digital Computer Fundamentals. £14.2§ With Computers £7.00| Microprocessor From Chips to 6500 Programming manual £10.50
Best of Creative Computing Dr. Dobbs Jounral Yol. 1. £10.00 | How to buy/use Mini-Micros £7.50 Systems £7.50 6500 H ardware Manual £10.50
Yol. Il. £6.95 | Digital IC Equivalents & Pin How to Bulid a Working Digital Mind Appliance £4.78 Software Gazette $0p
Byte Book of Computer Music £7.00 Connections. £1.28 Computer £4.60 | Modern Operational circuit
Beginners Glossary and Guide £5.78 { Designing M/Computer Systems  £5.40 } How To Package Your Software £27.50 Design £18.60 EE WE LCO M E
Beginners Basic £7.50 { Editor/Assembler Systems for Home computer Revolution £2.75] Mondeb M6800 Monitor/debug  £3.50 | Prices include Postage and Packing
Byte Vol | £8.45 8080/8085 Based Systems  £11.96 Microcomputers at A Glance £6.48 § anywhere in the UK.
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North Star llorlzon
‘© CUS €

your busine

rescarch proyect or

teaching laboratory be made

more efficient? Yes. Today’s users

demand complete, high performance micro
computer systems. Expandable to meet future
needs and with software capablc of immediate
application.

The North Star Honzon is theanswer. A
cleverly balanced configuration: Z80A
processor with 12 slot $100 chassis, one
parallel and two serial interface ports. Now
with double or quad capacity tpo.

“The compact design gives you value for
money and economy of space. The Horizon
will not break your bank or your desk top.

Quick delivery and nationwide service are
only part of the attraction. Add to this the"
wealth of software available, including the well
known CP/M, and you can see why the
Horizon has already sold in thousands.

The reason for its success is simple.

The North Star Horizon reflects your needs.

2

For technical specification and details of
our nearest dealer contact Britain’s leading
Star Supplier.

tm comart

.1 ;r s, Cambridgeshire.
T'slex 325-14 /




KNIGHT'S TVU.& (OMPUTERS

108 Rosemount Place, Aberdeen.
Tel: (0224) 630526.

Telex: 7391609.

GRAHAM KNIGHT (GM8FFX) WITH HIS SHARP
MZ2-80K GENERATING TV PICTURES WHICH
ARE BEING TRANSMITTED VIA HIS AMATEUR
RADIO AND TELEVISION STATION.

Video signals from the Sharp computer are converted
to 28MHz and then to 435MHz. Professional standard,
vestigal sideband, fast scan TV pictures are then
transmitted using 150w of power to feed 176 element
antenna. Computer generated pictures have been
received over 150kms.

Dear Microfans,

We’ve been selling Sharp high technology products for the last seven years — we really are at home
with Sharp. In seven years we have never unpacked a single faulty TV, radio, cassette, or calculator — Sharp
computers are built to the same high standards. We like the MZ-80K because it has a Z80 processor, 20K
of RAM, a super powerful 4K monitor in ROM, upper and lower case letters and unequalled graphics.

The October Personal Computer World exclusive pre-release benchtest and review concluded: “If I
want to spend £600 on a personal computer, my choice will be between PET, TRS-80 and MZ-80K. Without
question the MZ-80K has the smartest packaging, the fastest BASIC, and marginally better system
software”’. Schools have been very impressed with the accuracy of the mathematical functions and they like
the way Sharp’s extended Basic is loaded on tape — Kobol, Fortran and Pascal program tapes are presently
being developed. When available they will make the Sharp ideal for teachers, who will be able to change
programming languages by simply loading another tape.

With each order for a Sharp MZ-80K we supply 30 free programs including GAMES: STAR TREK,
3D MAZE, TEN PIN BOWLING, OTHELLO, SKI SLOPE, B52 ATTACK, SPACE FIGHTER, SNAKE
ISLAND, STAMP OUT, POKER etc. MATHS: Pythagorean theorem fractions/decimal, graphs, squares
Poisson figures, and a special ‘Teach tables’ program. All these fully utilise the Sharp graphics and Music
commands. We also give free with each MZ-80k four very important programs which can only be obtained
from us.

1. MEMORY DUMPER: which shows 8 bytes per line and displays character interpretation of those bytes.
2. DISASSEMBLER: displays object code and source statements for any block of memory including

the monitor, basic and expansion areas.

3. HEX POKER: machine code loader which handles eight bytes at a time without the need for spaces
between bytes.

4. BYTE SEARCHER: amazing program which finds specified byte contents in any part of the memory.
Single byte or up to four sequential bytes can be located and the address displayed.

With the appoval of Mr. Paul Streeter, the manager of Sharp Computers, we have formed the SHARP
USERS CLUB. Membership will cost £3 annually but will be free if you purchase your MZ-80K from
Knight’s. The first edition of the SHARP USER GROUP NEWSLETTER is now available with reports
from the Japanese Micro Exhibition, articles showing how to take advantage of the SHARP music com-
mands which allow semitones, and notes from a minim down to a 32nd to be played over any three octaves
at seven tempos. We already have members of the Sharp User Group in Germany, Hong Kong, Australia and
Japan, thus ensuring that members will hear of the latest Sharp developments on a worldwide basis. We
have offers of software from Japan and feel that the Sharp User Club will play an important part in the
development and use of the MZ-80K.

During the next few weeks we will be attending exhibitions and giving lectures at conferences and
conventions. On 9 March we will be lecturing at the Radio Society of Great Britain’s VHF Convention,
demonstrating how our Sharp and Nascom computers can be used to send and receive Morse and radio tele-
type automatically, track communication satellites, and display distance and magnetic bearing to any
location in the world. On 15 March, and again on 15 April, we will be at the Radio, Electrical, Television,
Retailers Association conference demonstratmg how we use the Sharp MZ-80K for d1agnostlc servicing of
television sets. We have developed programs which enable completely unskilled staff to repair television
setsand an article on this subject, written by us for ‘Dealer Magazine' is reprinted in the Sharp User Group
Newsletter. From 8—10 May we will be at the Radio Society Exhibition at Alexandra Palace. We look
forward to seeing you at one of these events.

Happy computing,

Graham Knight,
(for A. & G. Knight)

P.S. Almost forgot to say the Sharp MZ-80K costs £520 plus VAT. Delivery is free anywhere in the UK and
we include the free programs and Sharp User Club membership detailed above. We also stock the Nascom
range and full details of Sharp and Nascom products will be sent to you on receipt of a large s.a.e.

P.P.S. We accept payments by credit card in case you want to keep the Barclay and Access computers busy.

10 PCW
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The Rohan Computing Collection.....

Sprint 5/45 Daisywheel printer/terminal. Ideal for word processing and general use. RS 232
6 standard, successfully installed on PET’s, Apples, Tandy TRS 80, Sorceror etc...
!« Wordstar The best word processor for cpom systems. Special version with addressing facility.

Wordcraft Converts a 32k PET & discs into a superb word-processor,

2684 Microcomputer as VDU’s but 2nd Z80, integral disc and CPM, graphics facility.

c\ LA 34 The best desk top , full width, 30cps terminal, 10, 12, 16 characters per inch,
optional tractor,
LS 120 180 cps terminal.
® 11/03 & 11/23 computer systems available with CAP MicroCOBOL, accounts, Autoclerk,
Q ‘ Microline 80 The smallest and quietest desk top printer available (61db} 5,10 or 16 characters

VDU’s The most legible VDU’s on the market, superbly made and British, All black or seafoam
e finish. Detachable 62 or 102 key keyboards. Lear Seigler and VT52 emulation. FROM £600.00

per inch, 40,30, 132 wide, Standard machine will take 9.5 inch sprocket feed paper, roll and
single sheet. With centronics interface, PET |EEE or user port interface, Tandy TRS 80 directly
to keyboard unit without expansion box. FROM £499.00.

TNW 2000 The only bi-directional PET to RS 232 interface we know that runs Qumes etc.
at full speed i.e: 1200 baud £165.00. Also available Teletype 43, North Star, Rair Black Box.

TRADE & EDUCATIONAL ENQUIRIES WELCOME,

Rohan Computing 52 Covgntry St.,Southam, Warwickshire CV33 OEP. Tel: Southam (092681) 4045

Possibly the most

cost effective word

1 the world.
A

processor

The Vector Graphic MZ =

m:g’}I(Hrza:ZnBOA CPU The Vector Graphic System B
#630K Bytes disk storage Plus a large range of CP/M compatible software Complete Vector MZ system plus: %
#Serial port and two parallel ports including Fortran, Cobol, Macro assemblers etc. #*Vector Mindless terminal %
#Prom/ram Board with monitor Flashwriter 2 video board (24 x 80) %
#MDOS Operating system #-Software driver on prom
#Z80 Assembler MZOS North Star compatible DOS %
#Basic Interpreter #CP/M configured by Almarc

DATA SYSTEMS LTD

906 Woodborough Road, Nottingham. Telephone: (0602) 625035
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Z-Plus Microcomputer System

Over One Megabyte Disk Storage - 4 MHz Z-80 Processor

Two Serialand Centronics Parallel 1/0 Ports - 64 k Memory
An alphanumeric keyboard « Including System Desk

Price £3950 plus VAT

DISK CAPACITY:

The proven, industry-standard Micromation Doubler
controls the two<drive floppy disk sub-system. The disk
sub-system stores one megabyte. The Micromation Hard
Disk Controller is available too, so you can add a hard-disk
sub-system based on the Shugart 14" SA 4000 family
Winchester disk. (12.5 and 24.8 Megabytes).

CPU/MEMORY:

Micromations’s innovative Z-64 Board delivers 64K Dyna-
mic RAM memory and the Z-80A microprocessor running
at a full four MHz with no wait states.

SERIAL/PARALLEL 1/0

The Complete 1/0 Board provides 2 serial ports with full
handshake, and RS-232 interface, to drive most terminals
and printers.

Centronics paraliel port provided as standard plus optional
interface and software drives for parallel daisy wheel
printers.

POWER SUPPLY:

The constant voltage. power supply assures reliable opera-
tion wnder all power conditions, The system is fully venti-
lated, for cool, dependable operation.

TERMINAL:

An alphanumeric keyboard with 95 keys and numeric pad,
character display (24 lines of 80 characters per line) ona 15
inch screen.

BUS:

With the flexibility of the S-100 Bus you can select from a
variety of components, such as real-time clocks, memory
management boards modems to expand your system.

There are seven extra slots on the shielded S-100 bus
motherboard. Active termination — of course.

OPERATING SYSTEM:

The Z Plus utilises the latest version of CP/M 2.0 the
industry standard floppy and hard disk operating system.
MP/M will also be available in the near future. There is no
easier system to use, you need never worry whether you
are operating in single or double density — the system takes
care of it.

SYSTEM SOFTWARE:

The 2-Plus supports a full range of software including CIS
COBOL and forms, MBASIC, FORTRAN, APL, PASCAL.

APPLICATIONS SOFTWARE:

Word processing, payroll, inventory, all accounting func-
tions are just some of the application packages available.

A main frame software house are at the stage of
completing the full range of accounting packages for the
Z-Plus. They will also undertake any specialised systems
work as will Rostronics.

TRAINING:

Training courses are available on system operating and
application software.

INSTALLATION AND MAINTENANCE:

For an additional charge Rostronics will undertake delivery
and maintenance of the systems throughout the U.K,

PERIPHERALS:

A full range of printers, specialised terminals, computer
stationery, and peripheral furniture are also available.

FOR DEMONSTRATIONS CONTACT ONE OF OUR OFFICES:

MICRO
COMPUTERS

n

m'f?mrmrwwwﬂP“W 

-y

e
| m .IJJILE

1

115-117 WANDSWORTH HIGH STREET,
Telephone: 01-874 1171

LIMITED

LONDON sw18 4JpP
Telex: 8813089 INTPRM G

8 ROYAL CRESCENT,

GLASGOW,
041 332 7642
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MICROCON

For Hardware, Software, Periph

BASIC SYSTEMS

PET 3016 (16K RAM and large PET 2001-8 (PET with 8K memory
keyboard)* £675.00 + integral cassette £475
PET 3032 (32K RAM and large PET 3008 (8K) with large keyboard £475
keyboard}* £795.00 PET C2N External Cassette Deck £53

ACCESSORIES

IEEE/RS232 Serial Interface ‘A’ |EEE-448/Centronics type parallel
Output only £106.00 Interface £45
IEEE/RS232 Serial interface ‘B’ IEEE to Pet Cabie £19
— = Input/QOutput £186.00 IEEE to IEEE cable £24

Programmers Toolkit— 10 powerful new commands

CK commodore for 3our Pet - plug in ROM chip 8K and 16/33;(55%55% P?iil:ir:t?sr?ah(::;iiagll?igcr)r:‘;r?go£1 66

authorised dealers

BASIC SYSTEMS
TRS 80, 4K Level | consisting of TRS 80, 16K Level |l {as above with
TRS 80 Keyboard with 4K memory, Video 16K memory) £499
Unit, Cassette Drive and 240v TRS 80, Expansion Interface with
f['om power supply unit £365.00 16K RAM £275
TRS 80, 4K Level Il {as above with TRS 80, Expansion Interface with
Level ll Basic) £425.00 32K RAM £360
ACCESSORIES
TVJ 232C serial Interface £35.00 Radio Shack Phone Modem £160
Centronics Parallel Printer Interface UHF Modulators {(encased with
{direct to keyboard) £40.00 leads for 625 lines) £20
r— TRS 80, Voice Synthesizer £345.00 RAM upgrade (4-16K, 16-32K,
i TRS Voxbox ~ speech recognition 32-48K) supplied and fitted at our
From Radio Shack Corp. system £135.00 premises {Kit £80.00} £85
TRS 80, Numeric Key Pad supplied S100 interface for TRS 80 (6 slots) £375
f ' BASIC SYSTEM
,om Apple Il Plus computer — APPLESOFT extended basic in ROM — {16K RAM) - video output :£6

£750 /x ACCESSORIES
// N W Apple black and white modulator Real time clock/calendar card —
h Eurocolor card — provides colour on interrupt, software controllable £128
! domestic TV £79.00 Speechlab — provides voice control
‘GDD'Q & ITT 2020 High Speed Serial (R$232C) inter- Supertalker — adds human speech
]
authonised dealers face Card £113.00 output! £205
Centronics Card £130.00 A1-02 Data Acquisition Card £180
SORCEROR Integer Basic Firmware Card £116.00 Graphics Tablet £462
language card to provide user RAM Upgrade (16-32K, 32-48K) £6°
ﬂ-om £ 740 with PASCAL, PALSOFT & Hobby Prototype Card £2C

4\ } for domestic TV £20.00 1/1000 sec to 388 days with
Paraliel Printer Interface Card £110.00 for the Apple £127
Communications Card £130.00 ALF Music Synthesizer Card £180
PASCAL language system — includes AC Line Controller £270
INTEGER BASIC £299.00 Romplus—u, I/c, mixed text/graphics £10¢

\\
&S 11\ BASIC SYSTEMS
— — - Sorceror 16K RAM (inc. UHF Sorceror 32K RAM (inc. UHF

Modulator) £740.00 Modulator) £84C

i . ACCESSORIES

E’ 35 ; Exidy Video Monitor (High Exidy S100 Bus with Interface +

authorised dealers Resolution) £240.00 motherboard PSU £20(
Exidy Video Disk Unit P.O.A. CP/M for Sorceror on Disk £14F
COMPUCOLOR ADVANCED SYSTEMS CORVUS 11ms Hard Disk for  TANDY Model Il now
= Altair, Equinox, Billings, Heath, Rair, TRS 80 & Apple. Complete available for demon-
i ; \W Horizon. Instailations include hard disk  with interface & D.O.S. f;;é:':‘}j‘ gur g?nr:\r:
andjmulti tasking. Prices on Application. £3500.00 o
ECIAL Microprinterm 879 serial printer 80 cols 120 cps £595.
SP Black Box parallel printer 80 cols impact head £195.
OFFE Compucolor 16K integral disk drive + extended keyboard (101 keys) £999.
Computhink Dual Disk Drive {400K) for Pet 2001-8 (requires 24K expandamem) £645,
for computer with colour monitor, keyboard and {limited period)  Expandamem — 24K memory expansion board for Pet 2001-8 £275.

integral disk drive. Second disk drive £316.00
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sultancy and Competitive Prices. o

| DISKS SOFTWARE

3M 3040 (dual drive) 343K User storage* £795.00 PETSOFT authorised dealers — over 160 programmes on cassette and disk. Send for

imputhink (dual drive) 400K catalogue.
storage £895.00 STAGE ONE COMPUTERS S/W dealers — PETAID, Stock Control, etc. Send for hst

>mputhink (dual drive) 800K storage £1145.00 74 Common BASIC Programs on one tape £15.00

1580 PETACT Business Software — Sales and Purchase Ledger P.O.A.
iugart drive £315.00 CBM DISK-BASED BUSINESS SOFTWARE -
cropolis drive £315.00 Commodore Word Processor powerful word processor package £75.00
rcom FD200 drive 110v £299.00 CSTOCK - STOCK CONTROL - gives complete stock report £150.00
icropolis Dual Drive (394K storage) £995.00 CBIS — BUSINESS INFORMATION SYSTEM - Storage & Retrieval of all types
rvus Hard Disk (11m8) £3500.00 of company records £150.00
PLE COM ACCOUNTS — Full Financial Business Accounting System incl:

ople Drive - 116K storage 1st drive £349.00 Sales, Purchase, Nominal Ledgers (integrates with C Stock,and C INV) £610.00

ople Drive — 116K storage 2nd drive £299.00 PAYROLL — Handles hourly, weekly or monthly paid employees (Tape)  £50.00

orvus Hard Disk (11m8) £3500.00 . {We are authorised CBM Business Software Dealers} Send for List.

DRCEROR GD 1001 — Assembler Development System £50.00
idy — 143K storage £495.00 GD 010 — Lisp. Interpretive Language (Artificial intelligence) £75.00
idy Dual drive (630K storage) £1195.00 JOYSTICK PACKAGE - complete with connector software £25.00
rvus Hard Disk {(11m8) £3500.00 CAR INSURANCE QUOTATIONS - computerised car insurance quotation

PRINTERS suitable for insurance brokers (TV.J S/W) £25.00

MORTGAGE QUOTATIONS - suitable for agents/mortgage brokers (TVJ S/W)  £25.00

. . TRS 80
3“?,223:,‘223‘,’1 with PET graphics R COMAC Il SUITE — computerised accounting for TRS 80 (TVJ SOFTWARE) £75.00
1S80 STOCK CONTROL - complete inventory control — recorder level - P/0's etc. £115.00
}S 80 Screen Printer ( text + CP/M £95.00
graphics) (110v) £445.00 CBasIC , : - £75.00
'w Radio Shack Micro Printer £245.00 FORTRAN includes compiler, relocatable assembler text editor and linking
W PASCAL | d Fie800
. : . —tomorrow’s programming language today o
flsgjp?;;cl(o?g Seaidliiipin GrpINEN £825.00 ELfCTRIC PENCIL - powerful word processor allows full cursor movement,
'Ietyp;e 33 KSR Serial {110 Baud) {nse_r?/de_le(e, string search block movement, adjustable line length,
Reconditioned £450.00 justification on cassette ; £65.00
| - parallel/serial (pin or pinch ELECTRIC PENCIL as above - disk version £115.00
feed, 40, 80, 132 cols selectable) £499.00 LOWER CASE MOD KIT for Electric Pencil £28.00
fi U e DATA MANAGEMENT/REPORT GENERATOR - easily formats disk files, allows
feed, 132 cols) £825.00 entryi edi(, delete and list of records and retrieves data for display or Sy
; . e calculation on screen or printer .
[?:;Z22:304005233‘:4?:;2:5;:;;‘Ze;:ps ot dnzgcst(;oor:)al RSbM-ZE) DISK MONITOR - powerful system manipulates disk data, has Z-80 p—
. DAY ’ reak routine °25.
g‘(;'c%'};csse"l’;‘cc{:b’:;;"‘e' 20,40, —— ISAM ~ INDEX SEQUENTIAL ACCESS METHOD - sub routines to facilitate
sath WH 14 serial (80, 96, 132 col ’ control of random data files £45.00
o gcitd . co’s £475.00 ST80D communications software £60.00
selectaple) . . NEWDOS - TRSDOS with corrections and enhancements £25.00
e daioy wheeligrinters P NEWDOS + — as above but with further facilities: - £45.00

CM100/MICROHUSH Thermal

h . ds §
Printer {40 cols) inc. interface KBFIX, Renum, Screen to printer in one step, DOS commands from

BASIC, Level | in Il, Superzap, Disassemble, load and save faster, list variables  £49.00

il /APFLE/T(ASE0 E7eTed LIBRARY 100 — an assortment of 100 programs £39.00
a SARGON CHESS - 16K Level Il - the 1979 Champ Version | £14.00
skettes 5%’ (blank) boxed (min SARGON CHESS - 16K Level Il - the 1979 Champ Version Ii £24.00
order 10) each from £3
2 Cassettes (min order 10) each £0.35p APPLE ; ]
1saback’phonemate’telephone answering machine, EASYWRITER —word processing systen. } £85.00
voice operated twin cassette £190.00 AZ2FP FUNCTION P!.O'I'I'ER — Comprehensive graph plotting t"IB.OO
ce EZ-PHONE - Cordless Telephone £225.00 PILOT - programming language suitable for educational purposes '35.00
ymputalker Speech Synthesis for $100  £350.00 U-DRAW I —nghdResqutlor(;graphlcs editor Createafigurethen intake, expand, o0
i contract etc and store on disi £27.
)ookggn';,f,;ggea'z?:gf T A PROGRAMMERS AID No.1 - Plug-in ROM gives numerous facilities including
(] renumber, merge, high res in integer etc £29.00
[reans . 3D GRAPHICS - High res plotting in 3D! £30.00
‘ntland V1, 80 char./24 lines 2 LISP — programming language suitable for research in artificial intelligence £30.00
(L3 IEEI £580.00 3-MILE ISLAND - Complex disk based game simulating nuclear reactor £27.50

ROGRAMMABLE CALCULATORS. TEXAS
INSTRUMENTS. Business Programmable
Calculators — complete range. Send for list + SORCEROR many programs available — send for list.
prices. (We are authorised Tl dealers).

MUSE authorised dealers. Many programs on cassette and disk. Send for list

COMPUCOLOR full lists available.
*YOU DON'T SEEIT — ASK IF WE * 59% DISCOUNT ALLOWED FOR EDUCATIONAL ESTABLISHMENTS

IAVE IT
Hours of business
Mon- Fr| 9306-5.30

Member of the TV Johnson Group of Companies 9.30-1.00

Camberley (Head Office) Oxford Bristol i Ansaback eves
165 London Road, Camberley 148 Cowley Road, Oxford 48 Gloucester Road, Bristo) and w/ends
BARCLAYCARD Surrey, GU15 3JS. 0X41JJ. BS7 8BH '
Telephone (0276) 62506 Telephone (0865) 721461 Telephone {0272) 422061 Telex 858893
3 Directors : Dr.R.V.King BA, MIEE ———
PRICES EXCLUDE VAT, FREIGHT & HANDLING SEND OR S.G. Johnson, BSc. {Hons.) pEnchesiat:o _
‘PHONE FOR PRICE LIST & BROCHURES 1.S. Johnson, ABIBA, ACMB, FBSC, MBIM Birmingham, Bristol, Edinburgh, Leeds, London. Louth,

A.S. Barton ACII, ABIBA, CdipAF. Newmarket, Nottingham. Oxford, Byfieet, Wokingham.

(All prices correct at time of compitation)
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f The Adelphi Hotel, Liverpool
y 30 April, 1,2 May 1980

Show The Flag

Microcomputer Exhibitors—the huge North West market awaits you. The first ever major micro event
in the area has the approval of the Department of Industry and is supported by the North West

Industrial Development Association, Liverpool University, and various organisations throughout the
North West. Wave your company's flag with the following:

B & B Computers, Celdiss, Chess Consultancies, Commodore Dealers, Cortex, Cytek, Department of
Industry (MAP), Dicoll Electronics, Downs Office Equipment, Euro—Calc, Fylde Computers,

GMS Computing, A.M. Jacquard, Kenitron Electronics, Microtech, Microdigital, Microsystems y
Services, N.W. Industrial Development Association, Research Machines, Rockliff Brothers, /
Rostronics, Stack, Tangerine, K.H. Vickers. /2'
The Seminars will introduce and explain in non-technical terms how the micro can be adapted for //Q,@\
use in all types of businesses. Wednesday is devoted to industrial applications and Thursday will Y ,,,«°
introduce the fascinating world of personal computers. Friday takes a look at the electronic é“o L

office and shows how word processors and other electronic devices are already
revolutionising offices throughout the country.

Book for all three days—or any one day!

Special Offer Admission to the Exhibition will be by ticket only (£1.50 inclusive of
VAT) available at the door. A special offer of 3 tickets for £3 is available on
tickets purchased before 18 April 1980. These tickets can be obtained from
the Online office and will allow the holder ease of access to the exhibition

in the event of queues.

Online Conferences Ltd., Argyle House, Joel Street, Northwood
Hills, Middx. HA6 1TS. Tel: Northwood (09274) 28211 //\

", ,Q
SE ‘g}@
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‘ . Video Genie System ecaoos ‘
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The Video Genie System, EG 3003.
At last, value for money in microcomputers.

£425 incl VAT

* 16k User RAM plus 12k Microsoft BASIC in ROM
* Fully TRS 80 level II software compatible

* Huge range of software already available

* Self contained, cassette, PSU & UHF modulator

* Simply plugs into video monitor or UHF TV

* Full expansion capability for disks & printer ‘

T

Q
O
D
=~
=3

LOWE ELECTRONICS

LOWE ELECTRONICS LIMITED For full details please contact:

BENTLEY BRIDGE Telephone 0629 2817 or 2430
CHESTERFIELD ROAD Telex 377482 LOWLEC G
MATLOCK

DERBYSHIRE

DEZI SLE TRADE ENQUIRIES WELCOME

-
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Britain's first com

A complete personal computer /
for a third of the price ofa

bare board.

Also available ready
assembled for £9995 /

The Sinclair ZX80. /

Until now, building your own computer could
easily cost around £300-and still leave you
with only a bare board for your trouble.

The Sinclair ZX80 changes all that. For just
£79.95 you get everything you need to build a
personal computer at home...PCB, with IC
sockets for all ICs; case; leads for direct
connection to your own cassette recorder and
television; everything!

And yet the ZX80 really is a complete,
powerful, full-facility computer, matching or
surpassing other personal computers on the
market at several times the price. The ZX80 is
programmed in BASIC, and you could use it to
do quite literally anythmg from playing chess
to running a power station.

The ZX80 is pleasantly straightforward to
assemble, using a fine-tipped soldering iron.
Once assembled, it immediately proves what
agood job you’ve done. Connect it to your TV
set...link it to an appropriate power source*...
and you’re ready to go.

Your ZX80 kit contains...

® Printed circuit board, with I1C sockets for
all ICs.

® Complete components set, including all
1Cs - all manufactured by selected world-
leading suppliers.

® New rugged Sinclair keyboard, touch-
sensitive, wipe-clean.

® Ready-moulded case.

® Leads and plugs for connection to any
portable cassette recorder (to store
programs) and domestic TV (to act as VDU).

® FREE course in BASIC programming and
user manual.

Optional extras

® Mains adaptor of 600 mA at 9V DC
nominal unregulated (available
separately - see coupon).

@ Additional memory expansion board
plugs in to take up to 3K bytes extra
RAM chips. (Chips also available -
see coupon.)

*Use a 600 mA at 9 V DC nominal unregulated mains

adaptor. Available from Sinclair if desired (see coupon).

< 040

4V;

Two unique and
valuable components of the
Sinclair ZX80.

The Sinclair ZX80is notjust another personal
computer. Quite apart from its exceptionally*
low price, the ZX80 has two uniquely advanced
components: the Sinclair BASIC interpreter;
and the Sinclair teach-yourself BASIC manual.

The unique Sinclair BASIC interpreter. ..

offers remarkable programming advantages:

@ Unique ‘one-touch’ key word entry: the ZX80
eliminates a great deal of tiresome typing. Key
words (RUN, PRINT, LIST, etc.) have their own
simgle-key entry,

® Unique syntax check. Only lines with correct
syntax are accepted into programs. A cursor
identifies errors immediately. This prevents
entry of long and complicated programs with
faults only discovered when you run them.

® Excellent string-handling capability - takes
up to 26 string variables of any length. All
strings can undergo all relational tests (e.g.
comparison). The ZX80 also has string input-
to request a line of text when necessary.
Strings do not need to be dimensioned.

® Up to 26 single dimension arrays.

® FOR/NEXT loops nested up 26.

® Integer names of any length.

® BASIC language also handles full Boolean
arithmetic, conditional expressions, etc.

® Exceptionally powerful edit facilities, allows
modification of existing program lines.

® Randomise function, useful for games and
secret codes, as well as more serious
applications.

® Timer under program control.

® PEEK and POKE enable entry of machine
code instructions, USR causes jump to a
user’s machine language sub-routine.
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® High-resolution graphics
with 22 standard graphic symbols.

® All characters printable in reverse under
program control.

..and the Sinclair teach-yourself
BASIC manual.

If the features of the Sinclair interpreter
listed alongside mean little to you-don’t worry.
They’re all explained in the specially-written
96-page book free with every kit! The book
makes learning easy, exciting and enjoyable, and
represents a complete course in BASIC pro-
gramming-from first principles to complex
programs. (Available separately - purchase
price refunded if you buy a ZX80 later.)

UHF TV modulatc
780-1 microprocessor - new,
faster version of the famous
Z-80 microprocessor chip,
widely recognised as the best
ever made.

Sockets for
cassette rec
power supy

SUPE
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Including VAT.
Including post and
packing.
Including all leads

b,
),

Fewer chips,

: B, N ‘ e
compact design, R % n % ///0””
volume production - 5 %g%l%\ o\ W
more power per pound! - %) 7{/’;9/5’7 %,

The ZX80 owes its remarkable low
price to its remarkable design: the whole
system is packed onto fewer, newer, more
powerful and advanced LSI chips. A single
SUPER ROM, for instance, contains the -
BASIC interpreter, the character set, operating il
system, and-monitor. And the ZX80’s IK byte e = ””M/////////(///////////////////////////////// / j
RAM is roughly equivalent to 4K bytes in a T ,,,/,///////////’////////////J///////”/J
conventional computer, because the ZX80’s T - i
brilliant design packs the RAM s6 much
more tightly. (Key words, for instance, occupy

/ if I”"//

just a single byte.) I_' —I
To all that, add volume production - and o rder Form
* hing: i k
{!?:t‘;:;l!l];ti::rg:e;;tgh::)E;ltf_e vreakihrogh I To: Science of Cambridge Ltd, 6 Kings Parade, Cambridge, Cambs., CB2 I1SN. I
Remember: all prices shown inc/ude VAT, postage and packing. No hidden extras.
The Sinclair ZX80. Kit: £79.95. | ... 0 |
a 1
Assembled: £99.95. Compl,ete. I By ik —— Total I
The ZX80 kit costs a mere £79.95. Can’t ] T
wait to have a ZX80 up and running? No — : - — - S =1 -
prolemi1(s o avaiale ready sssembicd, | e | |
or only .95. I
Whether you choose the kit or the ready- I __ _adaptor. I 5
: 4 Ready-assembled Sinclair ZX80 Personal |
?ade, L gjzoiel yonid famops i Computer(s). Price includes ZX80 BASIC manual,
inclair technology-and years of satisfying use. | o ad | P ’
(Science of Cambridge Ltd is one of the Sinclair | excludes mains adaptor. SV DC inal == f -
companies owned and run by Clive Sinclair.) I Mains Adaptor(s) (600 mA at nomina 595 I
To order, comp}ete the coupon, aqd post to unrpgulate_cri claet o ‘ ; L 95
Science of Cambridge for delivery within 28 I I;AKCEIOIFY Expansion Board(s) (takes up to | 1200 I
days. R ived within 14 days for full __{ 3K bytes). & - -00 L
n:g:ev :enf]i::;?f:g:lcv:mslete;; satisaf};:d.or 2 RAM Memory chips - standard 1K bytes capacity. |  16.00 ]l I
: I 3 Sinclair ZX80 Manual(s) (manual free with every
I - ZX80 kit or ready-made computer). —. | 500 | I
Ein:lair NB. Your Sinclair ZX80 may qualify as a business expense. TOTAL £ I
I I enclose a cheque/postal order payable to Science of Cambridge Ltd for £
ZX80 | |
Name: Mr/Mrs/Miss y
LT . I
Science of Cambridge Ltd | adoress .
 Kings Parade, Cambridge, Cambs., CB2 ISN. " § - PCW/3/80 I
el: 0223 311488. — e — —— — — — E— S— T — — — — —
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FARMPLAQN COMPUTER SVSTEMD

HARDWARE SOFTWARE

16k |.T.T. 2020 Microcomputer  £650 Agricultural Package £2565

16k R.A.M. Upgrade kit £60 Desk Top Management

Disk Drive and controller £350 (Financial analysis) £125

Parallel Printer Interface card £95 Visi-Calc (Promblem Solving) £95

Anadex Printer £525

Numeric Key Pad £75 Rent Master £250

Music Composer £120 Word Processor £125
Payroll £200

STATIONARY Data Base £125

5% Verbatim Disks £2.50 each Quotation System £350

Box Printer P £13.60 per box
ox Printer Paper H Games & Utility Disks Vols.1-6 £20 each

Other stationary available upon request Documentation Utility Disk £50

ALL MACHINERY EXCEPT PRINTER (3
MONTHS) GUARANTEED FOR 12 MONTHS

IMPORTANT We now have available — controller cards for 8" Drives
{.B.M. compatible, suitable for Apple/I.T.T.
Price on application

ORDERING INFORMATION:
Delivery/Insurance extra. All prices exclude V.A.T. @ 15%
Price list correct at time of publishing, subject to change without notice.
FRAMPLAN, NETHERTON, ROSS-ON-WYE, HEREFORDSHIRE:
Tel: Ross 4321

Offices also at Melton Mowbray, Northallerton, Aberdeen

REAL-TIME

SPECTRUM
ANALYZER
£340

You can now buy, for about one-sixth the
price of current products, a third-octave
spectrum analyzer with more features and
capabilities than were previously available
atany price. What's the catch?
if you don't already own a Commodore
PET computer (or, soon, a Radio

EXPANSION
MEMORY

with space for eprom

Price
break-
through

24k

T A

32k
£325

Shack TRS-80 or Apple), you'll Allitems can
have fo get one. This will raise be seenand
the price to somewhat under

one-half the price of com- demonstrated at
peting products, but of course ourLondon showroom.
you'll also have a COMPUTER! Orders accepted by

The THS 224 REAL-TIME FREQUENCY ANALYZER

comprises a single circuit board which installs inside the PET. m0l|, phone L ol
This board contains a set of 31 third-octave fitters (20 Hz to 20 kHz), PETS 8'(

- Prices exclude VAT. Send or phone
detectors, an analog-to-digital converter, a 1K Read Only Memory -
containing machine language routines which ailows the PET processor fro m £4 95 I it 21
to interface with the Analyzer, and the peripherat circuitry necessary PETISATRADEMARK OF Access, Barclaycard, iES
to transfer analog data into the PET memory. The simplest BASIC COMMODORE BUSINESS SYSTEMS and Trustcard accepted. =

program required fo turn the PET into an analyzer is only
three statements long! Much longer programs can be
written to allow complete user interaction with the analyzer,
including many new forms of statistical signal processing,
curve weighting, voice recognition etc.

' UK Distributors

Feldon Audio Ltd.,

126 Great Portland Street, Londorr W.1 Tei: 01-5804314 Telex London 28668
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MEET THE FAMILY

. .. THERE MUST BE ONE HERE FOR YOU

The Exidy family is a sophisticated range of products designed to meet the ever increasing variety. of computing needs,
including home and business uses, educational and laboratory applications, industrial process control etc.

The Exidy range has been designed with built-in growth capacity to take the risk factor out of computer investment. The
Sorcerer Computer now has a memory expansion capability from 8K up to 48K within its own cabinet,-enabling the
system to grow with your needs plus the ability to add many additional plug-in facilities such as disk drives and

pre-programmed ROM PAC's.

The standard configuration includes a 63 key typewriter-style keyboard and a 16 key numeric pad. Remote control for

dual cassettes. Serial RS232 and parallel interfaces, Z80 processor, 4K resident operating system, 8K Microsoft BASIC in
separate plug-in ROM PAC cartridge, 64 character x 30 line display, 128 upper/lower case ASCH character set and 128
user defined graphic symbols, operators manual, introduction to basic programing, connecting leads. All Exidy equipment

is backed up by a 12 month warranty covering both parts and labour.

The Word Processing ROM PAC features auto wraparound, dynamic curser control, variable line length, global search
and replace, holding buffer for re-arrangement of text, right justification, line width and line to line spacing, underlining
or boldfacing, text merging and a macro-facility permitting tasks such as formletter typing, multiple column printing of

automatic forms entry.

Now contact your nearest dealer:

The NORTH

T.W.COMPUTERS, 293 London Road, Hazelgrove, Stockport. 061 4568187

BASIC COMPUTING, Oakville, Oakworth Road, Keighley, W. Yorkshire. 0535 65094

E. S. MICROCOMPUTERS, 7 Berkeley Precinct, Eccleshall Road, Sheffield S11 8PN. 0742 668767
GLYSTHYDON LTD., Nook Farm, Rake Lane, Warton, Preston, Lancs. 0772 633138
MICRODIGITAL, 25 Brunswick Street, Liverpool L2 OBJ. 051 227 2535

MICROPUTE, 7 Westbourne Grove, Manchester M20 8JA_ 061 445 8588

MAGNUM CONSULTANTS, 57 Fairburn Drive, Garforth, Leeds. 0532 867892
MIDLANDS

H. B. COMPUTERS, 22 Newland Street, Kettering, Northants. 0536 83922

M&R SYSTEMS, Westgate House, 23 Leverington Road, Wisbech, Cambs. 094571 2741
MIDLAND MICROCOMPUTERS, 1 Cherry Wood Drive, Aspley, Nottingham. 0602 298 281

LONDON and the SOUTH EAST

C.C.S. MICROSALES, 7 The Arcade, Letchworth, Herts. 046 26 73301

MICROBITS, 34b London Road, Blackwater, Camberley, Surrey. 0276 34044

SLOUGH MICROSHOP, 120 High Street, Stough, Berks. 0753 22855

HOME & BUSINESS COMPUTERS, 445 High Street, Manor Park, London E12.01-472 5107
E. M. G.. 30 Heathfield Road, Croydon, Surrey CRO 1E4. 01 688 0088

G. P. W. ELECTRONICS, 146a London Road, North End, Portsmouth, Hants. PO2 9DJ. 0705 693341
INFORMEX LTD.. 8-12 Lee Road, London SE13.01-318 4213

NEWBEAR COMPUTERS STORE, 40 Bartholomew Street, Newbury, Berks. RG14 5LL. 0635 30505
N.I.C., 61 Broad Lane, Tottenham N15.01-808 0377

TVJ MICROCOMPUTERS, 165 London Road, Camberley, Surrey CU15 3JS. 0276 62506
WOODSTOCK COMPUTER SERVICES, 44 Hopgarden Road, Tunbridge, Kent. 0732 355349

WALES and the WEST
CAR RADIO LTD., St. Lawrence Yard, North Hill, Plymouth, Devon. 0752 69097
ELECTROPRINT. 5 Kinasdown Parade, Bristol BS6 5WD. 0272 292375

TRYFAN COMPUTERS, 3 Swifts Buildings, High Street, Bangor, Gwynedd LL57 1UW. 0248 52

TVJ MICROCOMPUTERS, 48 Gloucester Road., Bristol 0272 422061

Or send coupon
for further information to:

SOLE DISTRIBUTORS

Geoff Wilkinson

LIVEPORT DATA PRODUCTS
The Ivory Works, St. Ives, Cornwall.
0736-798157

- ED I GD WS SE M = B B
PLEASE SEND DETAILS OF THE EXIDY RANGE
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New Low-Cost ASCII Keyboards

Ex Stock Delivery

N
ALL THE ABOVE KEYBOARDS
ARE FULLY TTL-COMPATIBLE
PROVIDING THE FULL 128 ASCIl
CHARACTER SET, AND REQUIRING +5V
—12V POWER SUPPLY. FULL TECHNICAL
DATA AND CIRCUIT DIAGRAMS SUPPLIED.

KB771 71 Keystations Mail Optional Extras:
incorporating Order KB15P Edge
separate numeric/ Total Connector
cursor control pad KB701 Plastic
and installed in a Enclosure
custom built steel
enclosure

KB756 56-keystations,
mounted on PCB
KB756MF, as above,
fitted with metal
mounting frame for
extra rigidity

£95.00 £115.00 KB710 Numeric Pad
KB2376 Spare ROM
£45.00 £53.4B Encoder
DC-512 DC/DC
Converter
-Way D-Type
£50.00 £59.23 connector for KB771

KB702 Steel Enclosure £25.00

BALL MIRATEL VIDEO MONITOR

9in. diagonal P4 phosphor tube. Bandwidth
12MHz (-3dB}. Input voltage 220V 50/60Hz
24W. Output voltage + 15V DC (short circuit
protected) +12kV DC; 12.6Vr.m.s.
Separate horizontal & vertical sync. Supplied
complete with high & low voltage power
supplies, amplifier, and atiractive moulded
plastic housing including space for
keyboard. Full technical manual provided.

erice: £95.00

(total including carriage and VAT £123.00)

NEW SHUGART
FLOPPY DISC

DRIVES Z b
Y

SA400 Minifloppy — 110KB capacity, 35
tracks, transter rate 125Kbits/sec AV access
time, 550mse~. Power requirements +SVDC
+12VDC

emce: £195.00

(price including carriage & VAT £235.00)
£4.31 | SAB00 Floppy — 400KB capacity. 77 tracks,
B transfer rate 250Kbits/sec. AV access time

260msec. Power requirements +24DC
£30.48 § +5VDC -5VDC

e PRICE: £395-00

£14.95 1 (price including carriage & VAT £468.00)

DIGITRONICS PAPER TAPE PUNCH

Solenoid-actuated unit capable ol punching
5 to 8 channel tapes asynchronously. Basic
punch contains 8 data, 1 sprocket and 2
transport solenoids plus end-of-tape switch.
Pulse amplitude 27VDC. Very compact unit
measuring only 6in. X 8in. X 5%in., weight
9¥zlbs.

Model P120 (20 cps) £75000

{price including carriage & VAT £92.00)

Model P135 (35 cps) £95-00

(price including carriage & VAT £115.00)

TERMIPRINTER 7075

Typewriter-guality Keyboard Send/Receive
Impact Printer providing full upper and lower
case character set, switch-selectable print speeds
of 10, 15 and 30cps, 118-column print line with
pin-feed platen suitable for paper rolls or
continuous stationery (paper width 12.85in.)
Standard V.24 (RS232) Interface

£575.00

BRI ELECTRONIC BROKERS LIMITED
49-53 Pancras Road, London NW1 2QB.

25-W [ )
£5.46 I
All equipment is refurbished second-user equipment unless otherwise stated. = I D

Telephone: 01-837 7781 Telex: 298694.

Trading conditions supplied on request.

All prices subject to carriage & VAT.

Our showroom is open MON/FRI 9-1, 2-5(2
mins, Kings Cross underground)

ROOM PW
BOOKS 8/11 CAMBRIDGE HOUSE
MAGAZINES CAMBRIDGE ROAD
I I H )l e BARKING
SOEIMERE N E lSES ESSEX IG118NT
01-591 6511

280 Users

Have you a Z80, or access to one?
Have you seen, read and digested

Leventhals Z80 Assembly Language Programming £6.45
Osbornes 280 Programming for Logic Design £6.30
Bardens 280 Microcomputer Handbook £7 .50
Wadsworths 280 Instruction Handbook £2.95

and Z80 Software Gourmet Guide & Cookbook

£7.95
No? Why not?
Here's the chance to fill this gap in your life!

HOW TO ORDER
Send cash, cheque, P.O. or credit card no. to
L.P. ENTERPRISES
ROOM PW 8/11 Cambridge House, Cambridge Road
Barking, Essex 1G11 8NT
All payment must be in sterling and drawn against a UK bank
Telephone orders and enquiries welcome 01-591 6511

TRADE ENQUIRIES WELCOME

Some NEW Items

Compute — A super new magazine for the 6502 User

This magazine is at present divided into four sections.

These are 1) 6502 section, covering areas of general
interest. 2) Business and Industrial, for both learners
and ‘doers’ 3) Education — intended as a resource
guide for teachers. 4) The 'Gazettes’ — including
articles covering specific machines. i.e. the PET, the
ATARI, the APPLE and single board computers.

‘68 Micro — Features articles of interest to the 6800
User:- ranging from software updates to hardware
developments, covering such areas as SCOPE (SSB
DOS Backspace), LIFE (a 6809 Program), INTEG
MOD (Flex Utility}, 6809 Adaptor for the 6800 and
Data Files.

Compute Sub £17.50s.i. £1.95
68'Micro Sub £17.50 s.i. £1.95
Introduction to LOW

RESOLUTION GRAPHICS £5.50
6502 Assembly Language Programming £6.45
Business "With Your Microcomputer T.B.A.
-Running Wild £2.95
More BASIC Computer Games £5.50
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Then come to the number one
micro-computer centre

If you're wondering if a micro-computer
can help you, we are here to advise you.
At Lion House-London's leading centre
for micro-computers-you'll find:

s Experts who'll explain the equipment
in a way you can easily understand,
showing how and where it applies to your
work.

sk Demonstration areas where you can get
immediate experience of using micro-
computers yourself.

x Probably the biggest range of soft-
wareinthe UK.

s Programmes can be tailored for your
particular commercial needs by our In-
House Analysts and Programmers.

% Total service-including the availability
of full maintenance after you've bought an
installation.

* Leasing and H.P. facilities immediately
available.

s A computer book section with publica-
tions that give you new insight into the
world of micro-computers.

How will micro-computers help your in
thousands of ways-only a few can be
mentioned here...

MICRO-COMPUTERS
FORBUSINESS

For business and professional, the
versatility of compact micro-computers
means that all the benefits of big com-
puters aremade availableto allatlow cost.
The businessman can now computerise
his accountancy, his stock control, his
records and much more -cutting his over-
heads and improving his efficiency.

For the home, micro-computers have in-
numerable uses and considerable value
too-sometimes in unexpected ways.

LION MICRO-COMPUTERS

SMALL COMPUTERS-TO MAKE YOUR BUSINESS BIGGER
Lion Computer Shops Litd, Lion House, 227 Tottenham Court Road,

London W1 (First Floor). Telephone: 01-637 1601. b

XTI IXTATD, |
T llelelele ettt

) Telex:28394 LionG.
Open 9to 6, Monday to Saturday (Thursday to 7).

MICRO-COMPUTERS
FOR THEHOME

investments . . . con-

Budgeting . . .
trolling heating or security . .. storing
information on things like recipes . ..

designing complex and fascinating

games... education...

Come and see. We invite you to visit us
and investigate the possibilities and the
potential. If you're too far away, phone or
write and we'll send youmore information.
You need a micro-computer. We can
supply it.

PCW 23



Includes integral ﬂopn)’disc
and fu COlOUIr display

sensational

offer £sa0

* 13" COLOUR MONITOR for COLOUR GRAPHICS etc

*# Built in MINIZFLOPPY DRIVE 51.2K per side

* Impressive EXTENDED BASIC on 16K ROM

* HIGH RESOLUTION GRAPHICS 12Px128 -2“-‘49“-‘3'\”«&592‘00

* RS232C port simplifies PRINTER or MODEM atch . ‘3'2§ ok :"A:&ﬁfgo-gg
user -

Computermania (08446) 729 102 wALTON ST oxFORﬂ |PR]

AU

prices excl. VAT

Fantastic FREE OFFER!! worth £11 !

Wilh all purchases from COMPUTERMANIA

8 THE BAsIC
HANDBOOK

ENCYCLOPEDIA of the BASIC
_by Dr. David A. Lien

- /IECS \

The most exciting breakthrough
since the chip;converts TV
into a Prestel and/or teletext
receiver whilst also providing
3 powerful personal computer

{ Computer mania )

_PHONE NOW FOR OUR PRICES

9K RQM Basic . 8K RAM . IBM type keyboard
Onboard Cassette, TV, Vidio interfaces
This must be the most powerful and
flexible development kit to hit the
European market
Phone for Computermania's mad offer!

@ Automatic CR/LF

@81 paper

@ Optional tractor feed

@®Baud rate trom 110 to 9600

@10 line print buffer @ External signal for aptional

@36 character ASCII set synchronisation of baud rate
(includes upper/lower case. S # f)

IM—HZ—3270

PRINTER IMP
@ Serial RS23Z interface
© 80 characters wide
®Bidirectional printing
@60 lines per minute

STOP PRESS:
Q_’\"e@o

W 2001(32K) £715
2001(16K) £607
2001(8K) £495

ANADEX

PETAID: From:Stage One Computers,
disk based file handling in hours, not
weeks — possibly the most useful
piece of software available for PET.
CBM orCOMPU-THINK £140

TELETYPE 43

aculab...

> ACULAB 735, a fully self-contained interface for
I1BM 735 output golfball typewriters
The ACULAB 735P INTERFACE is a self-contained controller for
IBM 1/0 typewriters and printers, The 736P accepts standard 7-bit
parallel ASCII data and provides all of the handshake protocol, code
conversion and solenoid voltages to run the printer at full speed
using any correspondence or ASCIl golfball to produce letter
quality printing at 15 chars/sec .. £155.00 + VAT

The TRS-1 PARALLEL PORT DECODER plugs into the bus
connector on the TRS-80 keyboard and decodes the port used by
the ELECTRIC PENCIL and the LPRINT and LLIST commands
in TRS-80 BASIC. .. .£55,00 + VAT

The IEEE TO PARALLEL PORT CONVERTER plugs onto the
PET IEEE bus connector and converts it into a parallel printer
port. It also converts PET's unique version of ASCII to standard
ASCIl and provides a switch to give UC/LC compatibility with the
new PET .. .£45.00 + VAT

The ADDRESSABLE IEEE PARALLEL PORT DECODER has all
of the features of the converter but may be set to answer to any
of the available addresses on the PET |EEE bus and so be used along
with the PET disc or any other bus compatibje devices

.. .£66.00 + VAT

These last three devices are all fitted with 2 metres of heavyweight
cable and a metal shrouded Centronics compatible connector.

{BM 735 typewriters and 1051 printers are available wired tested
and ready to go.

aculab)

24 Heath Road,
Leighton Buzzard, Beds.
LU7 8AB

For further information
Telephone. 0525-371393.

LSS PETS : PRINTERS:DISKS

CBM 3022

. £675 |CBM 3040 £880
inc cable

£650 COMPU§4OOK£875
K K
tromgagg | THINK (800 £1095

SOFTWARE

PETACT: Well written business systems

covering Sales & Purchase Ledger,
Invoicing, and Stock Control:from£270

Many more items in stock

For details of these and many more products and services; telephone:-

051-227-3301
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The ALTOS Sun Series ACS 8000
BUSINESS/SCIENTIFIC micro computer

creates a new standard in quality and
reliability in high technology micro
computers.

High Technology

The ACS 8000 is a single board,

Z80 disc-based micro computer. It utilises
the uitra reliable Shugart 8 inch, IBM
compatible, disc drives, double density —
single sided, and providing 1 M. byte of
data storage. The ACS 8000 features the

ultimate in high technology hardware:
a fast 4 MHz.Z80CPU, 64 kilobytes of 16 K dynamic RAM,

1 kilobyte of 2708 EPROM, an AMD 9511 floating point
processor (OPTIONAL) a Western Digital floppy disc

controller, a Z80 direct memory access (OPTIONAL), Z80

parallel and serial 1/O (two serial RS232 ports, 1 parallel port),

and a Z80 CTC Programmable Counter/Timer (real time
clock). In essence, the best in integrated circuit technology.

Built~in Reliability

The ACS 8000 is a true single board micro computer.

This makes it extremely reliable and maintainable. The board
and two Shugart drives are easily accessible and can be
removed in less than ten minutes. All electronics are

socketed for quick replacement. Complete diagnostic utility
software for drives and memory is provided.

Quality Software

Unlimited versatility. The ACS 8000 supports the
widely accepted CP/M disc operating system plus basic

{Microsoft and CBasic), Cobol, Pascal, and Fortran IV.
All available now.

Logitek in conjunction with its own microsoftware
house, Interface Software Ltd.of Camberley is able to supply
a wide range of proven ‘off the shelf’ business software
including general accounting, word processing, stock control,
mailing list etc.

SUN->xRi=> 8000
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- THE BESTIN
INTEGRAT

'ED CIRCUIT

TECHNOLOGY
Hard Disk/
Multi User Systems

The Winchester hard disk. singleand multi
user ALTOS systems are now available,
supporting from 1 to 4 users and providing
up to 58 Megabytes of data storage capacity.

The systems are truly flexible and allow the
ALTOS floppy disc system to be expanded

to keep pace with the users requirements.

Availability

Logitek carry deep shelf stocks of ALTOS hardware and
compatible peripherals.

If you are a dealer who may be interested in promoting
ALTOS and/or Interface Software by joining the fast growing
network of approved suppliers, contact Logitek.

We can offer you something rather special now.

Approved Dealers
LONDON BIRMINGHAM
Logic Box Ltd. Saba Computer Systems
Tei: {01) 222 1122

Tet: (021) 643 2021
Boyd Microsystems

(Watford)
Tel: (01) 950 0303

GLASGOW

DARLINGTON
Vane Consultants
Tel: (0325) 67766

WILTSHIRE

Validata Services {Metksham}
Tel: (0225} 705957

BOLTON
B. & B. Consultants
Tel: (0204) 26644
PERTH
Pater M Associ
Woolsack Computer Cantre (Tetbury)} G:;:‘ra‘r:;:;ug\ton & Qaseraies
Tel: (06666) 269

Tel. (073 888) 267

University of Birmingham
{Tony Clewstt|

Tel: (021) 472 1301
ext. 2001/2273
SHEFFIELD

Shettiald Computer Centre
Tel: (0742) 53519

Robox
Tel: (041} 221 8401
Aethotrol Consultancy Services

Tel: (041) 641 7768

GLOUCESTERSHIRE

There are already over 1000 micro computer
installations using this software.

A track record which we consider speaks for itself.

this quality available now?

All enquiries to:

Tel 02572 66803

E.I.C. Electronics Ltd.
Why ‘re-invent the wheel’ when there is standard software of pgrtland St., Chorley, Lancs.

Logitek

also at:
30 Kelvin Ave.,

Hillington Industrial Estate,
Glasgow G52 4LH
Telex: 777255
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7192
TRS-80 SOFTWARE

FROMVI THE PROFESSIONALS

EDITOR/ASSEMBLER PLUS

Now get every feature of Tandy's Editor Assembler and T-Bug all in one package. PLUS - many "big computer” features
to simplify your programming, editing and debugging. Its no longer necessary to waste time creating both source and object
tapes - Assembler Plus assembles directly into memory. Macros are supported, simply define a Macro and any frequently
used sequencies are automatically assembled. Assembler Plus also supports Conditional Assembly with 2 new pseudo ops,
which enable assembly if a condition is true. There are 7 new expressions available, together with an automatic ORG,
improved symbol print out and a Quash command to give you more storage space for general text editing. And that is
all just on the Assembly side! The Editor is improved with extra commands like Substitute, Move, Copy and Extend for
moving entire blocks and repeating them anywhere in the file, and for searching and substituting occurrences in old text
for new text. A Range command is available for both Edit and Find enabling you to operate on.a single line or a range
of lines. Included in the package is a debugger called Z-Bug which includes all of the features of Tandy's T-Bug and
features single step execution, direct execution in command mode and symbolic references, plus up to 8 breakpoints,
rather than the single one in T-Bug. Editor/Assembler Plus is written by the original author and comes with an 80 page

Manual - best of all it costs the same as Tandy's Editor/Assembler alone !

Editor/Assembler Plus for 16K Level Il. Cassette based.......... £21.70 + VAT = £24.95 50p P & P
ADVENTURE

The original Adventure was written for a main frame computer and was called Adventureland.Since then there have been
many derivatives. The best are written in machine code like the Scott Adams series (for which label we happen to be the
sole importers !} but good as they are, they have had to be shortened to fit into 16K. This Microsoft Adventure is the
original uncut main frame version, for the first time available for a microcomputer. Once you enter the Colossal Cave,
your journey takes you through a labyrinth of caves containing active volcanoes, green snakes, sulfur lakes, killerdwarves,
trolls, five foot oysters and many many more surprises before you can collect the 25 Treasures and be a Grand Master .
All the while directing your journey with commands and questions to the computer in English. Over 400 messages and

descriptions are combined in an endless number of ways in the program vocabulary. Almost literally mind blowing !

Adventure. 32K single drive minimum. Disk based ............ £19.50 + VAT = £22.43 50p P & P
ASSEMVMBLY LANGUAGE PACKAGE

A Complete Assembly Language package for the user who requires the ultimate in programming aids. This package consists
of a Macro Assembler, a Linking Loader, a Text Editor and a Cross Reference Facility. The Macro Assembler accepts
Z-80 opcodes and supports a complete Intel standard macro facility including IRP, IRPC, Repeat, local variables and
ExitM. The code is assembled in relocatable modules which offer the advantages of easier coding, faster testing, debugging
and modifying. An expanded set of conditional pseudo ops allows testing of assembly pass, symbol definition and para-
meters to macros. Other assembler features include comment blocks, octal or hex listings, titles and subtitles, variable
input radix (base 2 to 16) and a complete set of listing controls. The Linking Loader provides a number of loader capa-
bilities executed by means of easy command lines and switches. Any number of programs may be loaded in user specified
locations. Internal and external references between modules are resolved automatically. The Loader also performs library
searches for system subroutines and generates a load map of memory showing the locations. The Text Editor is a random
access line orientated text editor similar to those used on the IBM 360 and PDP-10 computers.  The Editor's speed and
simplicity make it easy to insert, replace, print or delete lines ;edit individual lines;renumber lines in a file and to find
or substitute specified text. The Cross Reference Facility provides a convenient alphabetical list of all program variable
names, together with the line numbers where they are referenced and defined.

Assembly Language Package. 32K single drive minimum......... £65.00 + VAT = £74.75 50p P & P

FORTRAN

The best Fortran Language Compiler available for the TRS-80 - a standard ANS| Fortran from Microsoft. The package
includes the Compiler, a Linking Loader, a Text Editor and a Fortran Runtime Library. The Compiler has a number of
enhancements to the ANSI standard: LOGICAL variables which can be used as integer quantities, +127 to -128;LOGICAL
DO loops for tighter, faster execution of small valued integer loops; mixed mode arithmetic; hexadecimal contants ;
Literals and Holleriths allowed in expressions ; logical operations on integer data AND..OR..NOT..XOR can be used for
8 or 16 bit Beolean operations; READ/WRITE End of File or Error Condition transfer, that is, control may be transferred
to a specified statement on end of file or error encounter; Encode/Decode for Format operations to memory. The
standard library supplied includes 49 subroutines, together with routines for 32 bit and 64 bit floating point functions.
Users may write non-standard 1/O drivers for each Logical Unit Number - making the task of interfacing non standard
devices to Fortran, a straightforward one.

Fortran Package. 32K single drive minimum ................... £65.00 + VAT = £74.75 50p P & P
Send large SAE (27p) for our current Catalogue of TRS-80 Software. Add £1.45 for a binder.

A.J.HARDING (MOLIMERX) —

28 COLLINGTON AVENUE .BEXHILL-ON-SEA, E.SUSSEX. TEL: (0424) 220391 &S‘
TELEX 86736 SOTEX G FOR A. J. HARDING
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SYSTEMS

CAN GROW

When you buy one of our
low price microcomputer
development systems you
not only get a fully

YOU

The prices include an
operating system and
language,in this case
CP/M and C-BASIC,to

burnt-in and tested system designed and
manufactured to industrial standards. You also get
access to an ever-increasing range of software
tools.And if you require a VDU or printer now or
later,there is a selection of these and other
peripherals from which to choose.So your system
can grow and grow.

Our systems start to grow on you at £1450.This
buys you a 32KB system with dual 54 inch double
density floppy drives.At £1675 you can have a
48KB system or for £2495 one with the extra
memory storage provided by dual 8 inch double
density floppy drives. All the systems are based on
the powertul Z80 microprocessor and S100 bus
structure and can provide memory management.
Cartridge disc drives are available providing up to
40MB of storage.

WITH CP/M AND

give a typical system cost. But with slight cost
adjustment the software options are:

Operating Systems

o CP/M @ PASCAL e CAP MICROCOBOL BOS
@ Multi-User, Multi-Tasking Operating Systems

Languages
o C-BASIC COMPILER e M-BASIC @ FORTRAN-80
e COBOL-80 @ PASCAL o CIS-COBOL

There is also a word and text processing system
available that is ideal for report writing.

You simply take your pick from the software
options. Or visit our London showroom and see the
systems demonstrated.

SYSTEMS 32KB +Dual £
5+ inch Floppies:
48KB + Dual

. &
51 inch Floppies:
48KB + Dual £
8 inch Floppies:

C-BASIC:

Prices exclude VAT. o )
Nationwide maintenance facilities available.

EQUINOX

COMPUTER SYSTEMS LTD.

Kleeman House, 16 Anning Street,
New Inn Yard, London EC2A 3HB
Tel:01-739 2387/9 & 01-729 4460
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New! Produced in the UK and widely used here and in the USA —
COMPLETE BUSINESS PACKAGE

INCLUDES EVERYTHING FROM INVENTORY TO SALES SUMMARY
PROMPTS USER, VALIDATES EACH ENTRY, MENU DRIVEN

Approximately 60-100 entries/inputs require only 2-4hours weekly and your entire business is under control

SELECT FUNCTION BY NUMBER

13 =PRINT CUSTOMER STATEMENTS
14 = PRINT SUPPLIER STATEMENTS
=PRINT AGENT STATEMENTS
PRINT TAX STATEMENTS
= PRINT WEEK/MONTH SALES
=PRINT WEEK/MONTH PURCHASES
PRINT YEAR AUDIT
20 = PRINT PROFIT/LOSS ACCOUNT
21 = UPDATE END MONTH FILES MAINTENANCE
22 =PRINT CASH FL OW FORECAST
23 = ENTER/UPDATE PAYROLL (NOT YET AVAILABLE)
24 = RETURN TO BASIC

PROGRAMS ARE INTEGRATED

01 = ENTER NAMES/ADDRESS, ETC

02 = *ENTER /PRINT INVOICES

03 = *ENTER PURCHASES

04 = *ENTER A/C RECEIVABLES

05 = *ENTER A/C PAYABLES

06 = ENTER/UPDATE INVENTORY

07 = ENTER/UPDATE ORDERS

08 = ENTER/UPDATE BANKS.

09 = EXAMINE/MONITOR SALES LEDGER

10 = EXAMINE/MONITOR PURCHASE LEDGER
11 = EXAMINE/MONITOR {INCOMPLETE RECORDS)
12 = EXAMINE PRODUCT SALES

WHICH ONE? (ENTER 1-24)

01 SUB. MENU EXAMPLE: 01 = EXAMINE: 02 = INSERT: 03 = AMEND: 04 = DELETE
05=PRINT (1,2,3): 06 = NUMERIC COMBINATIONS: 07 = SORT

ALLOW ONE DISK . VERY FLEXIBLE . ADD YOUR OWN FUNCTIONS ., EASY TO INTEGRATE
All programs in BASIC for CP/M . PET .6800

G.W. COMPUTERS LTD the producers of this beautiful package

. SINGLE REY PROMPTS

We export to all countries: Callers by appointment only:
Contact Tony Winter. Tel: 01-636 8210
G. W.COMPUTERS LTD
89 Bedford Court Mansions, Bedford Avenue, London WC1

IWIPORTANT! We also sell the hardware to do the above tasks so you can purchase the entire
package from one source.
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.PET.PET.PET.PET.PET.PET.PET.PET.PET.PET.PET

SOFTWARE.SOFTWARE SOFTWARE SOFTWARE.

PET COMPUTER 32K
PET Floppy Disc

PET Printer T/Feed
PET Cables

PAPER

10 Diskettes

1 year software support

£795.00
£795.00
£645.00
£45.00
£28.50
£28.50
£50.00
£2387.00

CPM MBASIC-80
CPM FORTRAN-80
CPM COBOL 80
CPM WORD STAR
CPM SUPER SORT
CPM BSTAM

CPM DESPOOL
CPM PASCAL M

£156
£200
£320
£250
£20
£75
£30
£200

.SUPERBRAIN.SUPERBRAIN .SUPERBRAIN.SUPER
Twin Floppy D/Density 5% £1950
.SPECIALS.SPECIALS.SPECIALS.SPECIALS.SPECI
48K Industrial Microsystems

PET COMACCOUNTS
PET COMPAY

PET COMBIS/COMSTOCK
PET WORDPRO

PET SUPER COMWORD
PET MASTER LIBRARY

£650
£150
£150
£75
£150
various

and Twin D/Drives 5%
Intertube Video Terminals
40K SWTP 6800 & Twin;
S/Density 5%’ Drives

.PRINTER OPTIONS.PRINTER OPTIONS.PRINTER

Paper Tiger

Texas 810
Teletype 43

DEC LA34

OUME Daisywheel
NEC Sprinwriter

89 Bedford Court Mansions, Bedford Avenue, London WC1

£2000
£495

Walkie Talkie Telephone (freedom Phone)

£1000

£685
£1495
£895
£895
£2450
£1950

195 ¢ps
150 cps
30 cps
30 cps
45 cps
65 cps

Call for Special All-in Deal Offers

Connects to normal telephone make. or take calls
300ft from home. £195 (not P.O. Approved)

Telephone Answering Machine. Recall Message
anywhere in World £195 (not P.O. Approved)

Warranty includes free replacement of equipment
within 90 days if found defective

SUPERBRAIN Dealer enquiry invited

We export to all countries: Callers.by appointment only:.
Contact Tony Winter. Tel: 01-6368210
G. W.COVMIPUTERS LTD




~ TAKE CONTROL

_gi ‘:ﬁ ,
Advanced interfacing for micro-mainframe connection,
control instrumentation and communications for the

microcomputer user.
We have interfacing
experience with
Peripherals
Mainframes Punches, Readers, Discs,
IBM, ICL, Univac, Honeywell,  Tapes, Plotters, Bar Codes, ,z{g
DEC, Harris, Etc. Etc. |l
[l
Instrumentation For further information please o
Strain Gauges, Gas contact Graham Knott or Jeff @
Chromatographs, Chart Orron 051-933 5511 S St
Recorders, Auto Analysers, s @
Digital Oscilloscopes, Stack Computer Services N
Thermocouples, 290/298 Derby Road, Bootle, ) 4C.
\m\

Accelerometers, Etc. Liverpool 20.
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5 COMPUTER SYSTEMS LIMITED
microtan 65

Small enough to learn with o JACNEEEER olus VAT "«;
Big enough to work with! .

A 6502 based Superb 1K monitor TANBUG
microcomputer. 1K RAM for user programme, stack
Expands into a system. and display memory.
VDU alphanumeric display on un-modified domestic TV of 16 by 32 characters.
Optional lower case pack making a total of 128 displayable characters.

Optional chunky graphics pack (64x64 pixels) @ Excellent documentation.
MICROTAN 65 outperforms all other small The TANEX expansion board opens the door

microcomputers in terms of value for money to a full system as well as including an
and performance. It is nmuch easier to use as a abundance of features. In its minimum config-
result of the video display, intelligent key- uration TANEX 1is supplied with 1K RAM,
board socket, and very powerful monitor. 16 parallel I/0 lines, TTL serial I/0 port,
The system grows to become a very useful, cassette interface, 2x16 bit counter timers,
conplete microcomputer in sensibly priced and senory mapping, data bus buffering, and

very well designed modules. Each nmodule is fully socketed. When fully expanded
is superbly packaged and with comprehensive TANEX offers all of the above plus a further
hardware and software documentation. The 6K RAM, 6K ROM, 8K MICROSOFT BASIC, a further
Microtan users manual is A4 size, 136 pages 16 parallel 1I/0 1lines, 2 counter timers
thick, and comes beautifully bound. and TTL serial I/0 port, and a third serial
TANBUG is probably the most powerful 1K I1/0 port with RS232/20mA, full modem control
monitor  available. Apart from  bringing and 16 different baud rates. Check the
the hardware alive it really does serve price list below to see how cheap it 1is
the purpose of programme debugging. TANBUG to fully expand the system.

offers memory and register examine, modify 20 Way keypad- plugs into the 1intelligent
and list, block nmoves, single 1instruction, keyboard socket and gets you going without
multiple non-destructive breakpoints with the expense of a full ASCII keyboard. Keyboard
ability for nultiple passes, address offset socket will accept any ASCII keyboard.

calculation and nmany other useful features. ‘Mini-mother  board, comes  complete with
MICROTAN 65~ More power for your money! connectors and reset switch.
ORDER FORM: EXPANSION COMPONENTS:
Qty. Microtan 65 Kit £79.35 - Qty. Serial I/0 Kit £14.80 6552 £ 9.20
Qty. Microtan 65 Assembled £90.85 Oty. 2716(5V type) £28.75 2114 £ 4.BO
Qty. Tanex (min.con) Kit £49.45
Qty. Tanex Assembled £60.95 NAME :
QOty. Lower case pack £10.90 ADDRESS :
Qty. Chunky Graphics pack £ 7.50
Qty. 20 Way Keypad £ 8.95
Qty. Mini-mother board £ 9.95

ALL PRICES INCLUDE VAT. Add £ 1.50 PEP Please. BROCHURE AVAILABLE ON REQUEST PLEASE SEND 10p.

TANGERINE COMPUTER SYSTEMS LTD.
@QM@E@BM| a FOREHILL, ELY, CAMBS. Tel: (0353) 3633.
e

COMPUTER SYSTEMS LIMITED
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Cobolupon
Tandy

People who do not work with
computers tend to dismiss as
cynics, those who say: “‘the
one thing you can be sure of
in talking about software is
that it will have mistakes in
it’’. It is, however, a simple
statement of observable fact.

That fact always causes a
sinking feeling when a
particularly ambitious piece
of software is announced: I
have to pass on the claims of
the vendors with no real idea
of how well they have been
achieved, but with the cer-
tainty that there are serious
flaws which will only reveal
themselves after many hours
use of the program.

This heart searching is
prompted by the release of a-
Cobol compiler from Micro-
soft, for the Tandy TRS-80.

The best microprocessor
Cobol is, without any real
doubt, that produced in this
country by Paul O'Grady’s

Micro Focus. It has been
tested by American Navy and
Government departments
who have put it through the
most gruelling tests they
know of — and it has come
through with flying colours,
in a way that no other micro-
processor Cobol has done.

Yet the tests that the
Americans run to prove that
Cobol reaches American Na-
tional Standards Institute
level are themselves software.
They have flaws. . . some are
trivial, errors which a little
thought allows the user (the
tester) to make suitable com-
pensation, others are disas-
trous failures of anticipation
by the people who devised
the tests.

In essence, the tests
consist of a long (two
million bytes) string of Cobol
instructions, some of which
are deliberately faulty, some
of which are deliberately
tricky and some of which
generate deliberately large
amounts of code that need
careful managing. The idea is,
these programs are designed

ol

Nobody can say Julian Allason hasn’t responded brillintly ;

to our suggestion that some of the photographs sent in have
been more like illustrations of sexual fantasies than a guide
to the groduct on offer. How about this, showing what a

£25 jol

evaluation program for PET is meant to do? It’s

intended for the company that doesn’t know what to offer
for a new job inside it: the computer asks questions designed
to establish what the management really expect from the
new employee, and from that it works out a reasonable
salary level. Details on 021 455 8585.

to trap all known errors that
can occur in Cobol compilers.
The important word here is
““known”’.

I am told, by people
whom I trust, that the Micro
Focus Cobol is now a very
good Cobol compiler indeed.
The same people assure me
that this is because several
major ‘‘bugs’’ have been
cleaned out of the code.

And these bugs I may say
were found after the program
was passed by the Americans.

Microsoft, the company
that produced the standard
BASIC interpreter for micros,
has now adapted that BASIC
to run on the TRS-80 model
II, as a compiler. It has also
adapted its Cobol compiler to
run on the same machine.

And it has announced a
program which does the work
of three Tandy programs
which is designed to assist.
the user who writes assembly
mnemonics for machine code,
rather than high level Cobol
or BASIC statements. The
Cobol is described as an
ANSI-74 implementation
featuring complete interactive
screen handling capability
using ACCEPT and
DISPLAY; indexed and rela-
tive files, and an optional
packed decimal format that
significantly ‘‘reduces mass
storage requirements”. (More
significantly that happens to
be a feature of IBM Cobol,
so it should make it easier to
borrow IBM Cobol pro-
grams.) It includes advanced
data manipulation verbs
(COMPUTE? INSPECT
STRING UNSTRING
SEARCH), three dimensional
arrays, and a full COPY
facility.

The BASIC compiler gene-
rates machine code from your
favourite BASIC programs.
The advantage is that when
you load and run this
machine code, it goes
between three and ten times
faster than the original
BASIC statements can be
processed by an interpreter
— also it can be loaded onto
a machine that doesn’t have
an interpreter. The drawback
is that even at three to ten
times faster than interpreted
statements, BASIC programs
are abominably slow, and
Microsoft’s claim that the
machine code is ‘‘highly
optimised” has to be taken
in that context. Highly opti-
mised for BASIC.

The other snag is that if

! 'Newsprint is the place where Guy Kewney reports the happenings of thg micro
=h world — read on for product news, rumour, gossip, prediction, speculation and
fearless exposées.

there is a fault in your pro-
gram, finding it and changing
it is not the snip that inter-
preted BASIC makes it. But
you knew that anyway, and
besides, your programs don’t
have faults.

The assembler mnemonic
package is the Editor/
Assembler Plus. “In addition
to providing every feature of
Radio Shack’s Editor/
Assembler and T-Bug in one
package, this cassette based
software has features previou-
sly available only on large
computers, to make working
in assembly language easier
and faster”, says Microsoft.
Major new assembler features
are listed as “‘the ability to
assemble directly into mem-
ory ; conditional assembly
(you only assemble a section
of code if an indicator is set,
allowing you to generate
different versions of a pro-
gram) and macro assembly,
where a whole sequence of
machine code instructions
can be generated by one
mnemonic.

In America, the Cobol
costs $750, the BASIC costs
$395, and the Ed/Ass costs -
$30. BASIC and Ed/Ass will
run on the Level I Tandy.

Prestel meets
pletel

Very sensibly, the Post Office
is letting Apple II owners use
the machine to call up pages
from its Prestel data banks.
And very sensibly, Apple II
distributor Microsense has
decided to distribute a
product, made by Owl
Computers, which will allow
the machine to do the job of
calling up these pages.

The product is called
Appletel, and costs £595.
For that money the buyer
gets a communications circuit -
card, modified to Prestel
standards; a master disc
holding the software and
instructions to the owner;
and a protective lead to link
the Apple II to the Post
Office modem, (to protect
the Post Office lines, not the
Apple ) — plus a manual to
explain it all.

The user will also need a
modem. A modem is a device
that turns dots and dashes
of binary code into bleeps
and bloops of frequency
modulated sound — different
notes, if you prefer. A Post
Office modem is rather a
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different beast from a Prestel
modem, and as things stand
today, I don’t know of any-
body who will sell a Prestel
modem.

Mike Gardner of Owl
Computers: “will be pleased
to talk about the system in
more detail,” on 0279 52682
and Microsense in Hemel
Hempstead will provide
details of local dealers.

First the good
news...

Terry Brown (I read) is, at
15, one of the younger mem-
bers of the South East
London microcomputer club,
SELMIC, which meets
regularly at the Thames

Poly in Woolwich. A year
ago, knowing nothing about
micros, Terry was given a
computer kit — the Nascom
1 — as a birthday present.
Within four days, with a little
help from his friends, Terry
got the computer built and
working; soon he became
involved in programming.
After “much dedication and
study” he sold his first pro-
gram, making enough money
to buy 40 blank cassettes,
and making enough of a
splash to be offered stand
space at the Online Micro
Show in July.

There, Terry sold even
more programs, and met the
marketing boss of Nascom,
Kerr Borland. Kerr now
hopes to make Terry’s future
products into ‘‘stars’’ by
marketing them worldwide.
South East London Software,
a small software business, is
Terry Brown's latest venture
and he’s recently built a Nas-
com 2, financed entirely from
his business success in the last
year.

The afore piece of news
came direct from Selmic. I
didn’t have to include it, but
it owes its reproduction here
to two things. First, if the
many clubs around the
country want the world to
know what they are doing,
little reports like this (show-
ing what can be done by stat-
ing simply what has been
done) are invaluable, and I
want to hear more.

Second, it gives me ‘‘a plat-
form of nice things about
Nascom’’ on which to stand
while I mention the unfor-
tunate lawsuit between
Nascom and Mine of Infor-
mation.

From where I sit, it’s
hard not to sympathise with
both parties. Richard Ross-
Langley of Mol, like many

the Nascom 1, got caught
in the touch-and-go early
delays as the company
juggled a revolutionary
product with tight finances,
amid astonishing sales; his
plans to develop software on
the machine were scuﬁpered.
Whether this was the fault
of Nascom for being disor-
ganised, or of Mol for relying
on the guesswork predictions
of an overloaded new

who wanted to do things with'

company, or again, whether
it was just plain bad luck
that Ross-Langley, instead of
plumping for the 32K byte
memory board backed the 8K
byte (which never quite got
debugged) isn’t really the
point.

The thing is that lawsuits
are bad guides to events —
and the events that precede
them are often even worse
guides to reality. Reality is
that companies will get clob-
bered by angry users and the
sound of fists hitting faces
will be reported here much
more often than the sound of
Terry Brown’s successful
business. Similarly as long as
dealers and distributors
pretend machines have no
faults,those faults will cause
rage and disappointment to
buyers. It’s important to add
though that this rage and
disappointment is only what
can happen — not necessarily
what will happen.

Course notes

PCW’s very own book review-
er, Malcolm Peltu, has long
heen conducting a

etermined campaign to make
human beings pay serious
attention to computer
technology, and not just run
around shouting “Gee
Whizz!"” while Rome burns.

He will give a two day resi-
dential course, costing a
miserly £15 (including all
meals) at Holly Royde
College in April, starting on
Friday 18, and finishing on
the Saturday.

His subject will be “the
social impact of micro elec-
tronics” and the organisers
at the department of extra
mural studies for the Univer-
sity of Manchester, promise
that he will show how this
technology relates to real
world environments, rather
than rabbiting on about
the number of transistors that
can sit on the head of a pin.
Enquiries to Mrs L Palethorpe
at the Department, Manches-
ter M13 9PL. Phone 061 273
3333.

Post Office
taps inWedge

Want a microcomputer? Ask
the Post Office because that
corporation is now renting
microcomputers to customers
of its computer bureau,
NDPS (National Data
Processing Service.-

It’s hard to see this infor-
mation going down quietly
in the computing business,
even though the first
PO steps are small, timid,
and have been kept parti-
cularly quiet. Too many
people will see it as the thin
end of a very thick wedge.

The micro business will be
delighted, of course. The Post
Office is currently buying
close to 80% of the produc-
tion of Casu microcomputers
— this being a UK-built micro
based on the Z80 chip, using

e

‘Dust covers for terminals are available from Data Efficiency

(as shown) and South Coast Enterprises of Anaheim, Califor-
nia. DE is on 0442 57137: South Coast on (714) 630 3940.

the standard micro skeleton
and the S100 bus. And it’s
providing these — or most
of these — to existing custo-
mers of the bureau. What a
badge of respectability for
the personal computer
people!

Think, however, of the
people who are chewing their
nails. Taking politicians first,
nobody can seriously claim
it to be coincidence that the
‘NDPS, having lost a packet
when its computer staff went
on strike last year, has now
started supplying machines
that will not be affected by
any future strikes. It may be
only prudence — taking some
eggs out of the basket and
spreading them around — but
no labour organiser worth his
salary will let the move go
unchallenged, since it strikes
(sorry) at one of the most
promising new industrial
muscles unions have found.

Computer retailers next:
can they seriously hope to
compete with the country-
wide Post Office personnel
network? At present, all
maintenance of Casu systems
is the job of Casu, not the
PO. For the future, it need
only be said that Casu is
small, and plans to stay that
way; from that, one deduces
that other machines will have
to be added, and central
maintenance introduced.

In the end, even if the PO
does not abuse its monopoly
position in telecommunica-
tions, its sheer size and staff
abilities will make it a good
bet for biggest micro rental
outfit.

After politicians and retail-
ers; bureaux. These people
started off the way the PO
bureau did — as a side-line
operation for companies
which wanted their own
computers, but didn’t have
enough work (or money)
to justify the move internally.
So they sold off spare time to
outsiders, sometimes at a
profit. All bureaux are now
looking the same way as the
Post Office in terms of how
they expand. More and more
are offering a stand alone
machine to sit in the user’s
own premises, for the cost of
the software they run on the

bureau’s central machine
already. Few have been so
radical as to move into micro-
computers, and fewer still
have gone as far as NDPS
which will actually stop all
payroll bureau services at the
end of this financial year —
in April 1980.

One of the most admir-
ably sensible and public
spirited policies of that
normally predatory outfit,
IBM, is its insistence that
no supplier of goods or ser-
vices provides IBM with more
than 40% of that supplier’s
output. The Post Office has
no such scruples, and in fact
does the opposite; equipment
supplied to the PO is
normally not permitted for
sale to anyone else. The
terrible effect on companies
like Plessey and STC, as the
PO switches from electro-
mechanical exchanges to
computerised ones, is well
documented. In micros, it has
taken the sensible approach
of using standard products,
so far. Within five years, I'll
bet anybody that the
Official PO Micro is an exclu-
sive design, good at transmit-
ting or storing messages, and
inside which thou shalt not
stick thy British Standard
Finger. It may all be for the
best, but until that is proved
we will all live in interesting
times.

280 gets real
database?

Theoretically, it makes a
great deal of sense to keep
all your computer records in
one, enormous, automatically
house-kept ‘‘database’” —
with all the customer names
in alphabetical order, all the
account numbers in
numerical order, all the
important people in priority
order, all the tax fiddles in
secrecy order, and all the
prices in profitability order.
Theoretically, this is possible
on a big mainframe compu-
ter with a database manage-
ment system, in a package
costing upwards of £30,000.
A new piece of software
which theoretically allows all
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the apparent benefits of this
expensive old software, has
been announced by an Ameri-
can company, Micro Data
Base Systems of Lafayette,
Indiana.

The MDBS product runs
on the Zilog Z80 micro, and
will shortly be available, on
other major central processor
chips.

It was launched at an
introductory cost of $750,
with the promise of hefty
price rises: unfortunately the
announcement didn’t get here
until the day before the price
rises were to go into effect,
and accordingly the
marketing coup of a cut-price
introduction has been ever so
slightly ““blown’’. MDBS has
enclosed its apologies, and
when I think of something
useful to do with them I’ll
do it!

Meanwhile it’s worth
recording my total belief that
database software is what all
micro users of the future are
really waiting for. When a
good, working foolproof
database package hits the
market, everybody will want
one. “While large mainframe
and minicomputer systems
have available, sophisticated;
data base management tools’’,
says Lafayette blandly,
‘“‘microcomputers have
usually been limited to some
variant of an indexed sequen-
tial access method file
management package”’.

It’s not fair to speak
slightingly of a new software
product before talking to
users. It remains unavoid-
able that if this sytem does
what is claimed to be possible
on mainframes, it is doing
something that is still more a
claim than a reality.

It is apparent from the
Lafayette announcement that
the company can speak the
data base language. To quote:
“MDBS provides a full
network capability and even
generalises some features of
the Codasyl approach. For
example, instead of restrict-
ing a set relationship to be
“one of many”’, MDBS
permits “many to many” set
relationships. A record
type can be both the
owner and member of a set
relationship. Full database
security is maintained by
providing read and write
access levels for all record
types, items, and set relation-
ships”’.

Well, I've recorded the
appearance of the Software,
and that’s all that anyone can
do until some enterprising
dealer gets onto PO Box 248,
Lafayette, Indiana 47902
and arranges a month’s hard
use trial.

16~bit Monnex

Not the cheapest 16-bit micro
on the market at £1,250, is
the Monnex system
developed by Systems Relia-
bility for its commercially
successful TEL-TAG
telephone management and

After amusing ourselves at the Atari’s expense last month
when the distributor dressed two models in sports clothes to

lay video games, we relent here to show the Atari 800
Fexpected to cost under £750). There is still no need to get
worked up about it, nice though it may look: demand in the
US will exceed supply this year, say the importers. Don’t
expect to see any in the shops until June at the earliest.
Details from 0628 32839.

slightly modified to run on

information system.

That price buys a Texas
Instruments 9900 micro, 8K
bytes of read-and-write
memory, 22 programmable
lines for data input and out-
put plus two serial communi-
cations ports; and a real time
clock with two subsidiary
timers. Details from Luton
38581.

Sinclair
surprise
cheapie

Clive Sinclair, the inventor of
the pocket television (“for
deep pockets’’, as Electronics
Weekly once commented) has
done it at last.

Exactly what he has done
is to produce a personal
micro with keyboard and TV
interface and BASIC for
under £80 in kit form, and I
for one don’t know how.

Its only apparent drawback is
the fact that it uses a touch
sensitive keyboard. This is
great for preventing spilled
coffee or beer from getting
into the switches and no
doubt it keeps costs down

that little bit extra, but it
does make touch typing
impossible; that reguires the
operator to keep the finger-
tips on eight of the keys all
the time.

Apart from that quibble,
it’s obviously non-standard in
terms of getting programs off
other people’s cassettes.
Sinclair has hinted that his
BASIC is greatly compressed
and uses a quarter of the
memory that a competing
BASIC would use — both for
itself and for programs that
run under it. This saves
money, but since nobody else
has done it, their programs
will need to be rekeyed and
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‘Not just a pretty picture, the music shown here. It plays,

the Sinclair machine.

I am assured by Sinclair
himself that I must have got
this information from one of
the advertising departments
of the eight magazines in
which he is advertising the
launch of this machine. This
is a tremendous relief. It
means that, having assured
my readers that all the people
whose opinions I value are
agreed that Sinclair has been
very clever in the design of
the machine, and that it looks |
like a bargain, I can almost
certainly direct you all to the
advertising pages of this jour-
nal for details. I know it’s
there, because Uncle Clive
told me so, in a very suspici-
ous tone of voice. . .

Apple slices
prices

With a sense of triumph

that can be felt through the
small print, Apple distributor
Microsense has cut prices on
the Apple II. New prices for
the machines start at £695
for a black-and-white display
version with 16K bytes of
memory or £744 for a colour
display model. The full glory
of a 64K byte Apple II with
Pascal, Integer BASIC
Applesoft (all software) two
disc drives and controller, is
now yours for £1780 plus
tax.

According to Andre
Sousan, president of
Eurapple, these price cuts, far
from being in response to
competition from ITT (or cri-
tical comment in PCW) are
due to ‘“‘the level of cost
effectiveness that our sales
volume in the UK has allowed
us to reach™.

At Microsense, Mike
Brewer, chairman, stated:
“The Apple II European ver-
sion now retails in the UK
after allowing for necessary

ss3t Faal

through an Apple II synthesizer card now announced in the
UK by Microsense at £180 — a much lower price than I was
expecting. You can attach up to three of these synthesizer
cards, and each will play three notes simultaneously. Unlike
the HP-85 programmable BEEP, this will emulate the sound
of any instrument you care to copy;I've heard it does a very
good harpsicord.
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Your Commodore PET System

The Commodore PET is Britain’s best selling microcomputer

COMPUTER
FROM £550.

and the most popular choice in every field:-

% In Education for teaching Computer Science n
and as a teaching aid for other subjects.
% InScience and Engineering forsolving

Not least of its attractions is the pric ofa PE —from £550 fora self contained unit, to under 52,500

problems and for monitoring laboratory
equipment.
% In Business the PET system
can be put to a wide range of
functions including Payroll,

Accounting, Statistical
Analysiz, Stock Control and
Word Processing.

for the complete system including Floppy Disk Unit and high-speed Printer. Ask your nearest
Commodore dealer below for details about Commodore hardware, software and training courses.

OurDealer Network

LONDON

Capital Computer Systems,
W1.637 5551
ACE (by Top TV Ltd), SW1.7301795
Micro Computer Centre,
SW14.876 6609
LogicBox Ltd, SW1.2221122
Sumlock Bondain Ltd, EC1. 250 0505
Da Vinei Computers Ltd,
NW4.2029630
L & JComputers, NW9.204 7525
Adda Computers, W1 408 1611
CSS Business Equipment Ltd,
E8.2549293
Advanced Management.EC2. 638 9319
Metyclean Ltd, SW1.828 2511
Microcomputation,
Southgate. 882 5104
T.L.C.World Trading Ltd, WC2.839 3894

HOME COUNTIES

OrchardElectronles Ltd,
OXON,0491 35529
D.L.Chittenden Ltd, CHESHAM, 4441
J.R. Ward Computers Ltd,
MILTON KEYNES, 562850
Dataview Ltd, COLCHESTER, 78811
South EastComputers Ltd,
HASTINGS, 426844
Symtec Systems Ltd,
SOUTHAMPTON, 38868
Alphascan Ltd, BANBURY, 75606
Super-vision, SOUTHAMPTON, 774023
Millhouse Designs Ltd,
ALTON, {042} 050374
Micro Facilities Ltd, MIDDX, 979 4546
DDM, BRENTWOOD, 230480
StuartR.Dean Ltd, SOUTHEND, 62707
Alpha Business Systems,
HERTFORD,57423
HSV Microcomputers,
BASINGSTOKE, 62444
HSV Microcomputers,
SOUTHAMPTON, 22131
RUF Computers (UK},
BURGESS HILL, 45211
Wego Computers Ltd,
CATERHAM, 49235

T.& V. Johnson, CAMBERLEY, 62506

T.& V. Johnson, OXFORD, 721461

PetalectElectronic Services Ltd,
WOKING, 23637/21776

Business Electronics,
SOUTHAMPTON, 738248

Amplicon Micro Systems Ltd,
BRIGHTON, 562163

Bromwall Data ServicesLtd,
HATFIELD, 60980/64840

MMS Computer Systems,
BEDFORD, 40601

Isher-Woods, LUTON, 416202

Sumlock Bondain, NORWICH, 26259

CSE [Computers). READING, 61492

Oxtord Computer Systems,
WOODSTOCK, 811976

MIDLANDS &
STH.HUMBERSIDE

Taylor Wllson Systems Ltd,
KNOWLE, 6192

Betos (Systems) Ltd,
NOTTINGHAM, 48106

Holbrook Business Systems,
DERBY, 368088

Lowe Electronics Limited,
MATLOCK. 2817

Davidson-Richards Ltd,
DERBY, 366803/4

ArdenData Processing,
LEICESTER, 22255

Tekdata Ltd, STOKE-ON-TRENT, 813631

C.S5.M.Computer Systems,
BIRMINGHAM, 360 6264

Busi & Leisure Micr S
KENILWORTH, 512127

Caddis Computer Systems Ltd,
HINCKLEY, 613544

Allen Computers, GRIMSBY, 40568

CPS (Data Systems) Ltd,
BIRMINGHAM, 707 3866

CamdenElectronics,
BIRMINGHAM, 773 8240

Cliffstock (C

Tripont Associated $ystems,
SUNDERLAND, 73310

Newcastle Computer Services,
NEWCASTLE UPON TYNE,
(0632} 615325

SOUTH WALES &
WEST COUNTRY

Sy ) Ltd,
WOLVERHAMPTON, 24221

YORKSHIRE &
NTH. HUMBERSIDE

Microprocessor Services,
HULL.0482 23146

Microware Computers, HULL, 562107

Computer Workshop, LEEDS, 788466

Hallam Computer Systems Ltd,
SHEFFIELD, 663125

Ackroyd Typewriters Ltd,
BRADFORD, 31835

Datron Micro Centre,
SHEFFIELD, 585490

Yorkshire Electronics Service Ltd,
MORLEY, 522181

Sheffield Computer Centre,
SHEFFIELD, 53519

NORTH EAST

DysonInstruments, DURHAM, 66937
Currie & Maughan,

GATESHEAD, 774540
Wards Office Supplies.,

GATESHEAD, 605915

and Deslign,
BROADSTONE, 0202 697341
-A.C.Systems, EXETER, 71718
Computer Supplies (Swansea),
SWANSEA, 290047
Sigma Systems Ltd, CARDIFF, 21515
Devon Computers, PAIGNTON, 526303
Bristol Computer Centre,
BRISTOL, 23430
J.A.D. Integrated Services,
PLYMOUTH, 62616 -
Sumiock Tabdown Ltd, BRISTOL, 26685
Radan Computational Ltd,
BATH, 318483
T.& V. Johnson Ltd, BRISTOL, 422061

NORTH WEST &
NORTH WALES

B.& B. Computers Ltd, BOLTON, 26644
Megapaim Ltd, CARNFORTH, 3801
Tharstern Ltd, BURNLEY, 38481
Fylde Business Machines Ltd,
PRESTON, 731901
Preston Computer Centre,
PRESTON, 57684
RPL Microsystems. DOUGLAS, 4247/8

LIVERPOOL

Microdigital, LIVERPOOL, 227 2535
Rockliff Brothers Ltd,
LIVERPOOL, 521 5830

MANCHESTER

Cytek {UK) Ltd,
MANCHESTER, 832 7604
Executive ReprographicLtd,
MANCHESTER, 2281637
Sumlock Manchester Ltd,
DEANSGATE, (0618) 834 4233
Computer Workshop,
MANCHESTER, 832 2269
Professional Computer Services Ltd,
QLDHAM 061-624 4065
D.Kipping Ltd, SALFORO, 834 6367
Catlands Computers Ltd. 0625 527166

SCOTLAND

Microcentre, EDINBURGH, 225 2022

Thistle Computers. KIRKWALL, 3140

McAllister Business Equipment,
EDINBURGH, 336 2402

IRELAND

Softech Ltd, DUBLIN, 784739

Medical and Scientific,
LISBURN, 77533

*This isa listof dealers
participating in associated
advertising and not a full list.

rcommocdore

We made small computers big business.
Commodore Information Centre, 360 Euston Road, NW1 3BL.01-388 5702
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Whether you're a soft-
ware engineer looking
for the best hardware —
an educationalist
requiring versatility and
the ultimate in reliability
—or an OEM demanding
flexibility, the finest
documentation available,
and ‘realistic’ margins —
Zenith Data Systems is
your automatic choice.

289 Series
Microcomputer.

This highly advanced
Microcomputer is the
star of the Zenith range.

Specification includes:
Floppy disc storage. 48K RAM.
‘Intelligent’ video terminal.

. -
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719 ‘Intelligent’ Video
Terminal..

780 based, it is capable
of a multitude of high- spee
functions
It has an
easy- to-r«

high

Two 7280 .
Microprocess-
ors. Choice of f
operating
systems a microcomputer price. With resolution CRT. Heavy duty
including CPM. memory* to 32Kwords keyboard. 128 characters.

Standardised communication,

(64K Bytes). Seven additional
RS 232. Prices from £1570

I/0 positions. PDP 11/03

Z11A Series 16-bit compatible.
computer. Systems from £4335.
Based on the powerful new  *Memory boards available from
KD11-HA CPU(LSI—11/2)it  £562 per 16K.
offers you the speed and WH14 Serial Printer.

versatility of a minicomputer at Microprocessor based elec-

tronics makes it capable of a
wide variety of uses in most
computing applications.

It features 5 x 7 dot matrix.
Impact print. Operator/
software selectable line
width — 132,96 and 80
characters per line. And
sprocket paper feed with
adjustable spacing.

Zenith
data

=3 Systems

THE ULTIMATE IN MICROCOMPUTERS

Addressable cursor, relative

direct. Versatile edit functior
And E.LA.RS 232/c at 110
9600 baud.Price. £735

If you'd like more information about any,orall ¢
Zenith Data Systems range, just contact us at
Zenith Data Systems Division,

Heath Electronics (U.K.) Limited,

Dept (pcw 3), Bristol Road, Gloucester GL2 6E
Telephone (0452) 29451

All prices are exclusive of VAT and delivery cha

Generous OEM discounts available.



| _____ NEWSPRINT |

Attempting to catch up with the outside innovators at
Courtest, the 3M Company has announced a disc-like

tape cartridge as “‘the first truly intelligent data cartridge
drive system”. It differs from Courtest’s in offering 16 track
recording, and in being rather slower; also in being offered
purely as a back-up system for the new mini hard discs,
rather than as a systems component functioning in real
time. There are other differences too. Details on 0344

58550.

modifications and for freight
and duty, at very similar
prices to those in the United
States”. Details on Hemel
Hempstead (0442) 41191.

Intel chooses
cartridges

Micro maker Intel has up-
graded its supersystem, the
Intellec development
computer, to include a large,
7.3 million character, storage
disc.

As would be expected of
the market leader, it has
adapted a conservative
approach, using older, establi-
shed cartridge discs, rather
than the new fangled mini
Winchesters. The thinking is
unshakeable; people who
are developing new systems
do not want to cope with too
much innovation all at once.
Also, new products aren’t
always readily available. Intel
aims the new system at users
of its big 16-bit 8086 and of
the 8085, who have a large
number of programs available
to compile, assemble, link
and load.

Keen to sell
PETS

One of two distributors of
the Apple II up to the middle
of last year was Keen Compu-
ters of Nottingham. The
appointment of Microsense
as master distributor was

a warning to Keen that it
could no longer delegate the
bulk sales to sub dealers and
collect a small percentage,
and that it would have to
change its ways in the
market. As a result, Dr Tim
Keen’s company has been the
subject of considerable anxie-
ty ever since, culminating in
unfounded rumours that it

was going bust.

More important, Keen was
forced to look to expand its
market. It has now done so
on two fronts. First, it sells
the Corvus Winchester mini-
disc, and second, it sells the
PET.

Keen’s announcement
observed that to date, the
company has marketed the
Apple II to education and big
business markets. Keen’s
approach to the Apple has
always been a bit up-market
— for example, where others
tend to supply the computer
with a card that broadcasts
the display (down a wire)
into the aerial socket of a
colour television, Keen has
preferred to sell it together
with a colour monitor, taking
the output of the computer
direct to the red/green/blue
controls of the colour tube.

So when Keen refers to
the PET as “the best selling
machine in the small business
market,”” it’s obvious that he
sees it as a useful source of
volume sales, as opposed to
the more specialised deals
done with Apple.

The move should convince
people that he has found a
replacement for any business
lost with the Apple distribu-
torship.

Byteshopsold
toComart

Computer enthusiasts were
doubtless relieved to hear
that the Byte Shop had been
sold to somebody who knew
the business, rather than to
someone who planned to run
it like a soap and soup
supermarket. It was bought
for over £300,000 by
Comart’s David Broad — one
of the first people to sell
American microcomputers in
this country. Broad’s main

anxiety on taking over Byte
Shop (1980) was to reassure
everybody except South West
Technical Products and Ohio
Scientific that business would
continue as usual.

His own chain of retail
outlets — the Comart fran-
chises — are assured that this
side of the business will
continue to be controlled by
John Lamb, “who will have
nothing to do with Byte
Shop”. All former personnel
are to be retained, and so are
all the shops. The changes
are not definite yet, but the
fact that the product range
would be rationalised was
known before Comart took
over.

In charge of the rationa-
lisation will be Nottingham
Byte Shop manager, John
Braga. It is he who will have
to decide which machines are
to be sold, and which will be
dropped. Since Comart hand-
les Cromemco and North
Star, it’s a safe bet they won’t
go; and if Nascom keeps deli-
veries up to scratch,with such
a good seller, they should be
in there too.

South West Tech Products,
however, has moved its
market position significantly
towards selling minicompu-
ters, rather than mail order or
retail micros; Braga is known
to be looking carefully at that
line.

And problems already
exgerienced by Byte Shop
in handling Ohio Scientific
machines, whether or not
they were problems of Byte
Shop’s own making, have
seen the entire stock of
machines and parts sold off
by the receiver. Contrary to
rumour, the PET will defini-

tely not be dropped. “Apart
from the money PET makes,
we sell so much PET software
that we wouldn'’t like to con-
sider dropping it, even if it
caused much more difficulty
than it does,” said Braga.

The question of what will
happen to unsecured
creditors of the old Byte
Shop is no further advanced
than it was when our long
analysis appeared last month.
The only news is, that, having
made “a good sale” of the
group, the receiver is now
hopeful that they will get 50
pence in the £ — or possibly
more.

Hopon the
TRS80bus

When Tandy launched its
packaged microsystem, every-
body pointed out that it
would never have the benefit
of being a standard add-on
bus machine, like Altair, and
that the job of expanding it
would, therefore, be costly.
Ingenuity will always find a
way to prove these predic-
tions wrong. In New Jersey,
a company called Hartmann
Lang is releasing add-on hard-
ware for the TRS 80, by the:
devious method of using the
official connector socket at
the back of the computer,
and expanding it to what
Hartman calls the STD bus —
a 56 pin 8-bit bus supported
by ‘“‘products from numerous
manufacturers”.
Hartmann-Lang now has
available the following
products for the TRS 80/STD
bus: the bus interface, a 6
slot STD bus mother board,
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This little print unit costs £139,

and will produce 120 lines

of output a minute with its five print heads. It needs drive
circuitry, and it is available without this from Datac on 061

941 2361.
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a 16 channel ten and twelve
bit analogue to digital con-
verter board, a four channel
12-bit digital to analogue
board, an eight channel reed
relay output board, an eight
channel triac board — useful
for varying the speed of
electric motors or the inten-
sity of lights — plus a range
of memory boards, input out-
put ports, and printer inter-
faces.

Software available includes
an intriguing emulator of the
6502 which, if it works,
will allow the TRS-80 to run
any program written for the
Kim or PET family in
machine code, There is also
a’collection of operating
utilities, to make loading
information from cassette
easier, and to help with
machine code programming.

For the freaky, there is a
monitor program — written in
BASIC — which ‘“makes an
interesting case study in
interaction between machine
code and BASIC”, comments
the company. At least it isn’t
claimed to be any kind of
useful breakthrough.

PET EPROM
burner

A hardware and software
package which allows PET
users to ‘‘blow’’ eraseable
read only memory chips has
been launched by GR Elec-
tronics. This allows the user
to load permanent programs
into silicon, for insertion into
the PET itself, or into other
micro based systems that will
take the right chip. The chip
is the single voltage 2716
EPROM. Details from 0633
67426.

Lifeboat
carries mail

A mailing list system for any
system usinithe CP/M opera-
ting system has been announ-
ced by Lifeboat Associates.
It’s called Postmaster, and it
costs $150. Details of your
systems would be needed,

since it comes in over 20 disk-

ette formats.

Commodore
goessoft

Commodore has given a big
boost to writers of PET
software by getting them all
together in one place, to swap
good ideas. It held a meeting
early in February, to show
its dealers what software had
been sent in and approved,
and no doubt the result will
be that a great many more
software products that were
available from one or two
outlets will suddenly appear
from new dealers around
Europe.

Meanwhile the company
has launched its own
Wordpro II word processing
software at £75, for the big
keyboard PET. With diskettes

intimate session with their
hands on the micro —in a
new centre in Gerrard’s Cross.
Andrew Jackson on 02813
89248 will give details of
software available for test on
Apple and Microstar compu-
ters.

StopPress

The Third Personal
Computer World Show
will be held at the
Cunard International
Hotel in Hammersmith,
London on Sept 4, 5
and 6th 1980.
Organizations
interested in exhibiting
should contact Timo-
thy Collins of Mont-
build Ltd on 01-486

Prices start at £218 for a new pair of printer ranges from
Digitec, through dealer Aviquipo in

on 9628 34555.

1951. Further details
will appear in next
months P.C.W.

aidenhead. Details

and printer, Commodore esti-
mates that a working word
processing system would cost
£2600; one with a daisy
wheel printer, giving
typewriter quality printout,
would cost more, “but would
still cost less than £4000”.

Amodel
system

Financial modelling facilities
for an Apple II now cost

£95. That is the retail

price of software, called Visi-
cale, which Personal Compu-
ters is selling as “‘a large
financial notesheet that

can be moved in any direc-
tion, to highlight specific pro-
blems”. The notesheet
accepts the user’s financial
problems, and then illustrates
the overall financial position
on the screen, allowing the
user to find the answers to
complex ‘“what if”’ questions.
Mike Sterland offers the
information that Visicalc cost
£200,000 to develop — the
need to sell at least 2,000 sys-
tems to break even must indi-
cate something about what
sort of people are buying
Apples.

Newbear
expands

Newhear Books, a division of
the Newbear Computing
Store, has opened another
branch in Birmingham. It is
at the Tivoli Centre, Yardley,
next to the Swan landmark.
Details from Dave Sperry or
Sue Dunn on 021 707 7170.

Make a date

In the same way that a
marriage bureau allows you
to date one of its clients
before filling in the licence,
Productivity Unlimited
management consultants has
set up a room where prospec-
tive micro users can have an

This is the box in which SWTPC sells its 6809 computer.
l(;rices start at $595 in the US. Details there on 512 344
241.

To prove how clever they are, the guys at Logic Box in
London have dreamed up the idea of putting a rev counter
on the tape cassette of a PET. And to show how clever they
really are, they are not going to sell it, or help you design it;
you can have the idea of fitting it via a slotted spindle onto
one of the tape drive wheels, drilling through the plastic
cover — FOR FREE..Logic Box does sell an add-on cassette
deck, with tape counter and loudspeaker, for the PET, at

the PET price — when you get frustrated trying to build your
own, you can buy theirs. On 01-222 1122.

Guy Kewney is technology editor of Computiné.
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The Panasonic

Now you have decided why to get it,
a little reflection will tell you where.

0 the Customer

y now, all the advantages of buying Panasonic will be clear to you.

s a spectacularly powerful, flexible and self-contained machine, the
anasonic’s claim to supremacy amongst computers almost goes without
aying. But if you knew nothing of DDP Five Star Computing or the
ange of CA P programs with which DDP support the Panasonic, you
ould be excused for thinking that where to buy might present a problem.

In the one hand, Five Star Computing is our literal Commitment to
xcellence across the whole spectrum of DDP products, services and
xpertise. To uphold that commitment in the case of the Panasonic we
2ly, in part, on our wide experience at both ends of the computing scale.
n particular, as the largest and longest serving UK distributor of the
naller ITT 2020 and as a ‘System Builder’ for the big Honeywell Level
, we believe that we are uniquely suited to solving the problems of the
>anasonic operator in the middle of our ‘turnkey’ computer range.

lur confidence is also due, on the other hand, to our Five Star
ndorsement of the CAP programs for the Panasonic. One of the

Vorld’s largest software houses, CAP have written such programs
secifically for microcomputers like the Panasonic, but in such a way as
) give enhanced performance comparable to that achieved on the very
irgest computers.

‘or both these reasons, your logical choice is to buy a DDP Panasonic.
'ut if you are still unsure, please contact us and we’ll go into the whys
nd wherefores together.

To the Dealer

To help support the growth of Five Star Computing, we are currently
interested in extending our dealer network in the South-East to include
more Panasonic outlets. Therefore if you are interested in becoming a
DDP Five Star Panasonic Dealer, please contact Nick Yates at DDP
now.

I Five Star Computing

A Commitment to Excellence from Distributed Data Processing
DDPLtd, Essex House, Cherrydown, Basildon, Essex
Tel: Basildon (0268) 282155




COMMUNICATION

PCW welcomes correspondence from its readers. Be as brief and concise as possibje and please add ‘‘not tor
publication” if your comments/questions are to be kept private.
Address letters to: “Communications”, Personal Computer World, 14 Rathbone Place, London WIP 1DE.

Cryptic
comments

Excellent magazine, Like new
format. Superlative show,
superlative staff. Catering
(restaurant) worse than lousy.
Why don’t you choose
another venue if you must
have it in London? Come to
that why not move the show
around the country? You'’ll
eat better with our Northern
hospitality and pay less, and
we know better than the rudi-
ments of service (which is
more than can be said for a
certain West London Hotel).
Would you care to review the
Superbrain? I'm sending a
letter about the TI 59 review
— watch out. Pascal series
excellent. Why the hell can’t
you finish a ¥*** article on
the next page instead of
completing it on some spare
corner of some column
twenty pages away. Use a
word processor and edit out
surplus text. Particularly on
serious articles which your
readers will wish to photo-
copy. Get the spelling right,
and/or employ a proof
reader. Happy new year.

J. D. Briggs, Scawthorpe,
Doncaster

Comments noted. What sur-
plus text? Noticed the spel-
ling improvement since
November? — Ed.

Prizepraise

I thought it would come as a
pleasant surprise to receive a
letter glowing with admira-
tion and praise, but as you
didn’t send me one, I’ll send
you one instead.

Needless to say I enjoyed
my Christmas and New Year
very much, thanks to the
generosity of PCW. The
Sharp MZ-80K will give me
years of fun and interest and
the opportunity to
experience divorce first hand.
I am currently working on a
short transparent program for
Sharp, PET etc. using TI$ to
prompt the programmer
every 5 munites or so to
“SPEAK TO SPOUSE”.

On a more personal note, I
should like to thank every-
body for making me feel so
welcome at the presentation
— a most memorable day for
me.
If you should want a
‘“‘users” appraisal of the
machine sometime in the
future, I should be happy to

supply one.

Once again thanks for
everything.
Terry Rigby, East Sheen

For those who don’t know,
Terry won the Sharp MZ-80K
as a result of being first out
of the hat in our recent read-
ers survey. The machine was
donated by Sharp and
upgraded and guaranteed by
Personal Computers Ltd. —
Ed,

Prestel
postbox

In December’s Newsprint
column you expressed sur-
prise that ITT have announ-
ced a message keypad for
Prestel. In fact the Post
Office’s prototype Prestel has
got a mail box facility to
allow users to swap messages.
For some reason this has not
been implemented in the
commercial version for public
use. I doubt that this is a Post
Office secret since both ver-
sions were demonstrated at a
local branch meeting of the
BCS last year. Why not ask
Prestel?

J Mclntosh, Liverpool, Lancs

We asked Prestel and they tell
us that there are no firm
plans to make this facility
available. Perhaps it poses too
much of a threat to conven-
tional mail. However, there is
a form of message swapping
service available now, in
which details of an order for
goods or services may be left
for subsequent processing by
the supplier — Ed.

Ghanaiangripe
I like the ‘new look’ PCW,
because it gives more facts
and information.

The new ‘Bench Tests’
are far better than what you
were doing before. I hope
you will do one on the Apple.

The new series ‘Computer
Answers’ and ‘The Complete
Pascal’ are very welcome.

‘Bookfare’ (Sept & Oct) is
a disaster. Please change it
quickly. The type of book
review that I appreciate is the
sort of thing we had in April
or February of this year.

And now I am going to
request one thing. In fact I
will go further and beg you,
on bended knees if necessary!
Please do not print different
articles back to back on con-
secutive pages. It only annoys

and trustrates those of us
who cut up PCW and file it
for future use. For example,
in the October edition the
‘Mini-Bench Test on the
Sharp MZ-80K’ was back to
back with “The Complete
Pascal’; I wanted to file both
articles, but couldn’t. Please
space such articles with
adverts if necessary.

Now let me underline this
last request once more!

By the way, I preferred
the type you used on the
original PCW.

Thanks for a good maga-
zine.

G.R.Hunt, Tamale, Ghana

Thanks very much for your
comments — we welcome
both good and bad, as long as
they’re constructive. As far as
your request about articles
backing each other is concer-
ned, this would involve
putting far more advertise-
ments into the body of the
magazine. We feel that this
would then make the interes-
ting bits harder to find. I
suppose you wouldn't
consider buying two copies
each month?. ..

Allgo algol

Pascal is being pushed by
many people, as they think it
should be the new language
for the eighties. Unfortunate-
ly, a Pascal system is a very
tight squeeze, even on big
micros and yet on larger
machines it has drawbacks
when compared with a langu-
age such as Algol 68. I would
suggest that Algol 68S, a
strict sublanguage of Algol
68, would be a much better
choice for micros such as the
Z80 or 6809. This would
allow users to “‘upgrade” to
full Algol 68 when available
with little trouble. Algol 68S
is very clear and produces
good code without complex
optimisation. It has many
features not found in Pascal,
and is easy to learn.

An example of the langu-
age in use would be a solu-
tion to the ““Pascal Question
Mark’’ in the January 1980
issue:

FOR L From a BY 2 TO 19
DOIF L =x

THEN first thing

ELSE second thing

FI
oD
This shows clearly what is
going on, and should produce
efficient code.

The program body of the
Sales Ledger in the same

issue would be easy to write
in Algol 688S. The Algol 68
CASE has an OUT clause to
take care of the selections
which are not found. Notice
also that the INTeger value
“selection’’ is only declared
where is is needed:
DO menu;
print (“please type in your selection™);
CASE INT selection;read (selection);
selection
IN  list,
stock code,
invoice,
amend,

total
OUT print(“goodbye”);stop

ESAC
D

0
Note that DO. . ... OD is
equivalent to WHILE TRUE
DO..... OD. Now an exer-
cise for Pascal users: Write
the equivalent of the BASIC
code:

100 FOR J=A TO B STEP C

300 NEXT J
400

The Algol 68 version would be:
FOR jFROMaBYcTOb
WHILE ....a. ... ;m>=m
DO ....b....0D

P.S. I enclose some ideolo-
gically sound stickers to stick
round your office!

Raymond Anderson, Notting-
ham

Thanks for the Algol fan club

“stickers. The ones that

haven’t been nicked are now
stuck round our ideologically
sound office — Ed.

Homehelp

I'should like to commend to
your readers Compshop Ltd.
Recently I visited their premi-
ses at 14 Station Road, New
Barnet to see the Compukit
UK 101. The staff were very
helpful and enthusiastic,
answering all my questions
and spending as much time
with me as I could wish.

Eventually I purchased the
Compukit and during assem-
bly telephoned the Comp-
shop several times to ask
advice of one sort or another.
Always they were very plea-
sant and helpful. A few small
components were found to be
missing from the kit; these
arrived within about four
days of my telephoning the
shop!

I believe that a firm who
are willing to take trouble
over a small customer such as
myself, will be equally effi-
cient over a customer spend-
ing much larger sums of
money.

J.M.H. Taylor, Harrow,
Middx.
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Apple tip
Although the documentation
on the use of the DOS for
the APPLE is extremely well
presented, well written and
lists the various PEEKS and
POKES and CALLS relevant
to disc use, one point which
perhaps is not brought out as
clearly as it might have been
is how to get from APPLE-
SOFT or PALSOFT into the
monitor without the facility
of being able to return via the
recommended 3D0G,
because, for instance, that
area is being used for some
other machine code
programs.

In order to get round this,
if, instead of getting into the
monitor by pressing RESET,
instead you do it by a CALL
— 155 from the relevant
BASIC you’ll find that you
can return from monitor by
just typing FP and hitting the
return, DUS intact.

The same process is the one
used when controlling the
Apple from an EXEC text
file. This is where the machine
is controlled by a sequence of
instructions previously stored
in a text file — the APPLE
reacts to the instructions read
from the text file just as if it
had received them from the
keyboard.

Richard Lawrence, Harlow,
Essex

Frequency
fudge

While at the Personal Compu-
ter World Show in London,
several people asked me if I
could let them know how to
convert a VDM-1 (S-100
alphanumeric/graphic board
from the late lamented Proces-
sor Technology) to operate on
50 Hz. These particular people
have been notified, but in case
there are any PTC “orphans”
around, here is what to do.

On the VDM-1, disconnect
pin-5 of IC8 from pin 6, and
connect it to ground (pin 4).
This increases the modulus
of the counter to 8 in the
VDISP element. This results in
four extra character lines on
the display. The total is now
‘312 lines per field, the equiva-
lent of 624 lines per frame
(sound familiar?). The field
rate is now close enough to
50Hz to reduce the “swim-
ming’’ effect to less than 0.1
Hz.

If you have trouble center-
ing the display on screen —
probably due to standoff time

COMMUNICATION

to VSYNC from the bottom
(which is still on the 60 Hz

are concerned, well we’d be
happy to publish them if

standard), increase the value of readers would care to submit

R34 (located in series with
the VPOS control).
Les Solomon, New York

Tandy tunes

I am a young reader of your
magazine (11) and I share a
TRS-80 with my brother. My
other interest apart from pro-
gramming is music and I
would like to add a music
function to it. I would like
the function to provide three
octaves and various types of
sound (clarinet and recorder).
I would also like to see more
TRS-80 level 1 programs in
your magazine.

d. P. Chessell, Worthing,
Sussex.

The word from Tandy is that
they sell a music program
called Micromusic. It has a
five octave range and can play
sharps, flats, whole notes,
half notes, quarter notes and
eighth notes. You can play
the music by either recording
it and then playing it back, or
by attaching the grey cassette
lead to an amplifier. As far

as TRS-80 level 1 programs

them — Ed.

Nascom notes

I bought your magazine for
the first time at the ‘Bread-
board’ exhibition in London,
after meeting Don Finlay and
seeing his article on Nascom
words and music. Unfortu-
nately I cannot find a firm
who can supply the DAC 1
and 2 for this circuit. These
components are numbered
MC1408L8. I would appre-
ciate it if you could let me
know where I could buy
them and how much they
cost. Sorry for the trouble.
D Blackburn-Kane, Chard,
Somerset.

No trouble at all, we called
Don Finlay who very kindly
supplied the following list:
Crellon Electronics Ltd.,
Slough, Tel: 06286 4434
Celdis Ltd., Reading, Tel:
0734 585171

ITT Electronic Services,
Harlow, Tel: 0279-26777
Jermyn Industries, Seven-
oaks, Tel: 732-51174

Feedback

Macro-Marketing Ltd.,
Slough, Tel: 06286 63011
He also thinks that some of
these firms have a minimum
order value, probably around
£10. One MC1408L8 should
cost £1.88 or thereabouts
(last Novembers price) — Ed.

Research
request

I am a final year student at
Sheffield City Polytechnic,
taking a degree course in
Computing Science. My final
year project is concerned
with a study of the use of
microcomputers in business
applications. If any of your
readers in the Sheffield area
are using micros in business
applications and are willing
to help me in my investiga-
tions, would they either
please write to me or phone
Barnsley 45615 to arrange an
interview. Any users not in
the Sheffield area could help
me by sending their address,
and I will send them a ques-
tionnaire.

Steve Brown, 73 Swanee
Road, Kendray, Barnsley,

S. Yorks
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Top left: a general view of the Panasonic JD-700U; note the top row of user-assignable function keys. Top right: a peep
inside shows the usual arrangement of disc drive, PSU and CRT. Bottom: revealed, the single board computer, with 8085A,
2MH2z CPU, memory and all the circuitry for the disc drives, CRT and three RS232C ports.
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ANASONIC JD-700

With its JD series Panasonic has established itself as the first Japanese contender in what looks to be an
increasingly compeltitive market . . . namely small businesses who find the PET and its rivals too limiting
yet who aren’t ready for the boxes and wires of a bus based machine with separate VDU. As is expected
from the Japanese the hardware is well designed and built, although you couldn’t say that it actually
breaks new ground; neither does the software, which will need considerable development in order to
exploit fully the available hardware features. Software enhancements and, of course, pricing are likely to

be crucial factors in the battle for this market.

Hardware

The Panasonic JD-700U is a single unit
personal computer weighing 30kg.
Because the peripherals — keyboard,
screen and disc drives are all
contained within the cabinet, access is
necessary only for maintenance or
repair. The white metal case can be
removed by unscrewing six retaining
screws (the fan also needs to be
disconnected). Revealed are the CRT, the
dise drives and the power supply. To get
to the computer itself, the unit has to
be turned over on its side thus allowing
access to underneath. Remove the black
metal cover plate and the single board
computer will be revealed, complete
with 8085A, 2MHz CPU, memory and
all the circuitry for the disc drives, CRT
and 3 RS232C ports.

The review machine came with 32K
dynamic RAM (4116s) which can be
expanded to 56K. Above this 56K
address space is 2K of static RAM for
the CRT. The next 2K of address space
isn’t used, while the top 4K is reserved
for PROM. There was a 2K (Intel 2716)
PROM containing the bootstrap and a
space on the board for an optional 2716
PROM.

The Intel 8257 direct memory access
(DMA) controller is used to transfer
data between memory and floppies or
CRT display; it has the capability of
transferring blocks up to 16K bytes
between memory and peripheral
without CPU intervention. The disc
drives are controlled by a FDC 1771
floppy controller and each disc has a
formatted capacity of approximately
71.68K bytes held on 32 tracks. Each
track is divided into 16 sectors, each of
which contains 128 bytes. Data is
transferred using DMA in sector units
with an average access time of 463ms.
Panasonic are proud of the fact that
they build the drives themselves.

The screen is 12 inches and provides
24 lines of 80 characters, which can be
displayed in normal, highlight, reverse,
underline or blink mode. The CRT is
controlled by the 8275 programmable
‘CRT controller. The characters are 7 x
12 dot matrices in a 10 x 14 dot matrix
field. The screen is p.39 green phosphor
and designed to minimise eye strain.
Unfortunately, images linger long

by Sue Eisenbach

enough after a line has scrolled up for it
to be a distraction.

The keyboard consists of 95 keys
divided into five different sections:
standard qwerty, numeric keypad,
cursor pad, editing keys and function
keys. Each key can send four different 8
bit codes (using SHIFT and
CONTROL). None of these codes is for
graphics, rather there are several key
combinations for every character
(including lower case letters). Although
the cursor pad provides an easy method
for moving the cursor around the
screen, none of the software provided
acknowledges input from these keys.
The six editing keys have no appreciable
effect on either the screen image or the
text being typed in. The input from
both the cursor keys and the editing
keys can be accepted through machine
or assembly language programs and the
fifteen function keys are set up for easy
-use in the BASIC system. Under CP/M
the function keys have no effect, but
can also be used through machine/
assembly language programs. The labels
on the function and editing keys (PF1-
PF15, PE1-PE6) can easily be replaced
with appropriate titles.

There are three RS232C ports easily
accessible at the back of the machine.
Ports 1 and 3 are for asynchronous
transfers while port 2 can be used for
either synchronous or asynchronous
transfers. For asynchronous transfers
speeds can be set (using a shorting
plug inside the machine) between 110
and 9600 baud, whereas synchronous
transfers can be set between 1200 and
9600 baud. The ports can be accessed
through both CP/M and BASIC.

My overall impression of the hard-

System Software CP/M

32K bytes dynamie, 2K bytes static (CRT), 2K PROM
12", 24 lines x 80 characters

Twin 5’ discs, single density

TECHNICAL DATA

CPU 8085A, 2MHz
Memory

Keyboard 95 Keys

Screen

Casette N/A

Disc Drives

Printer N/A

Bus N/A

Ports 3 RS-232C serial ports

BASIC, 8080 Assembler

ware is that it is robust and thought-
fully designed. The single board
computer is clean and isolated from the
heat producing power supply, drives and
CRT. A design decision was made to use
the CPU only for processing. Control of
peripherals and memory transfers is

delegated to programmable control
devices.
Software

Two discs with the system software
were supplied — one labelled BASIC,
the other CP/M and to use either system
the appropriate disc must be placed in
the top drive (called 1 in BASIC and A
in CP}I’VI). Upon powering up with the
BASIC disc in place, BASIC is
automatically loaded into main memory
and the following message appears on
the screen:

BASIC Rev. 5.0

[Matsushita version]

Copyright 1977 (c) by Microsoft

%0}(25 Bytes free

Despite the Rev number this is not
Microsoft’s new version 5 BASIC 80 but
rather their previous Extended BASIC
with a few extra features.

Four new BASIC commands
associated with the function keys are:

1) KEY ASSIGN (string expression) TO
PF(n) associates a string with key n.

2) KEY LIST prints key definitions on
the CRT.

3) KEY SAVE (filename) saves all key
assignments in the designated file.

4) KEY LOAD (filename) fetch all key
assignments from the designated file.
The keys have initial assignments that
include RUN, EDIT, PRINT etc.

J__Language
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"~ In addition to the CP/M Microsoft
BASIC disc accessing commands there
are several commands that allow the
user to have greater control over disc
accesses. DUSKI¥ (D/I,5) reads a
string from disc D, track T, sector
S while DSKOS$ D.T.S(string
expression) writes the string expression
to the stated sector. For all other
accesses the file directory must be in
memory. This is achieved by MOUNT-
ing the disc. Before changing discs the
first one should be REMOVEd in order
to update the disc directory. Files and
discs can be SET to provide write
protection or read after write checks,
while the ATTRY function returns the
current attributes of a file or disc. The
DSKF function returns the number of
free groups (1 group=8 sectors) on a
disc.

The 3 RS232C ports can be accessed
directly in BASIC by using PRINT%,
PRINT% USING, INPUT%, LINE
INPUT%, INIT%, INPUT$ and PORT
with appropriate port number. CSRLIN
returns ‘the line number of the cursor
while LOCATE positions the cursor.
FLPS is used to set the display to
normal, blink, highlight, reverse or
underline.  Unfortunately there s
nothing in BASIC for setting up or using
the keyboard editing keys.

With the CP/M disc loaded in the top
drive, CP/M rather than BASIC, comes
up. Panasonic CP/M is a fairly standard
minimal system. Minor differences
include not implementing MOVCPM
(The CP/M system can only be moved
into memory by using SYSGEN),
enhancing the STAT command and
adding a command RSMODE. There are
three possible logical peripherals (paper
tape reader, paper tape punch and
printer) that can be assigned to an
RS232 port and STAT enables the user
to enquire about what device is attached
to each port as well as to alter the
- attachment. RSMODE allows the user
to change information such as parity,
character length etc of any of the
RS232 ports. Although Digital Research
expanded CP/M to allow for easy
interface with the RS232 ports, no
account was taken of any of the special
keys on the console keyboard.

Potential

In small business terms the most useful,
non-standard hardware features are the
cursor control and programmable
function and editing keys. Accompanied
by suitably configured software, these
can provide an ideal turnkey business
computer making powerful editing
facilities and entire programs available
to an unskilled operator at the touch of
a single key. Likewise, a development
system could be streamlined by
associating system commands with
individual keys. Perhaps after general
release, some software house will under-
take the development of a CP/M
implementation which is configured to
exploit this powerful and ‘convenient
option.

The Panasonic BASIC has some
unusual features for business software.
Both the extra disc handling features
and the easy to use function keys
should allow for straightforward
development of BASIC business systems
that are easier to use and more secure

A close look at the Panasonic’s comprehensive keyboard. Opposite: when scrol-
ling, the characteristic high screen persistence causes severe ‘ghosting” of the

image.

than systems developed in standard
Microsoft BASIC.

Looking at the hardware, I think
Panasonic are aiming at the word
processing market. The special keys,
neat appearance, ease of use and
RS232 ports make it a nice word
processor of word processing terminal in
a network, always provided the soft-
ware is forthcoming.

As a machine for educational pur-
poses the Panasonic has its advantages.
In its favour is its compact form and
robust casing. It should survive frequent
changes in location and much battering.
Also having CP/M as its operating
system means that the full range of
CP/M system software is available.

Against these advantages should be
balanced the price, lack of graphics and
slow speed. In these times of
educational cutbacks it is unlikely that
the desirable features of the Panasonic
are worth the money. Graphical
techniques are useful in both CAL and
the teaching of programming, while
the benchmarks show that there are
faster BASIC systems for users who
want to use a machine for data logging
or number crunching.

An expensive machine without
graphics capabilities with delayed screen

TFFF

E000

E7FF
F000
F7FF

FFFF

Memory Map

B

| Dynamic RAM

32K bytes

CCP
FDOS

Expansion Area
for more
Dynamic RAM

Static RAM
2K(CRT)

Not used

1100

6500

PROM 2K

Expansion Area

for PROM (2K)

for
»CP/M
only
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clearing does not have a bright future in
the games market.

Expansion

The Panasonic JD range of personal
computers is not designed for
expansion. There are three serial ports
that can be used to add printers and
modems or to turn their personal
computer into an intelligent terminal
of a larger system.

Rather than designing a computer
that can  be expanded, Panasonic
decided to produce a range of similar
computers. The review machine was the
smallest in this range and the only one
that does not come with 56K of RAM
as standard. A memory expansion kit
should be available soon. The second
machine in the range called the JD-740
is similar to the JD-700 except that it
has double density, double sided disc
(580K bytes capacity). The JD-800
comes with 8’ single density single
sided discs (512K bytes capacity) while
the current top of the range has double
density double sided full size discs (2
megabyte capacity). Panasonic are
expected to announce a hard disc 900
series computer.

The design philosophy for the hard-
ware fortunately does not carry over to
the software. Since Panasonic have put
CP/M on their system, the full range of
system and application software avail-
able under CP/M can be implemented
on the Panasonic range of personal com-
puters. CAP Microcobol should be
available soon after the launch.

Documentation

Manuals for CP/M, BASIC and technical
information were provided with the
computer. The standard CP/M manuals
are incorporated within the Panasonic
CP/M manual as chapters, preceded by a
chapter entitled ‘A guide to Panasonic
CP/M’. This first chapter contains an
overview of the system and details of
any deviations that Panasonic CP/M
exhibits compared with standard CP/M.

Altering the rest of the chapters in the
appropriate places to inciude this
material would have been a preferable
approach. Whereas I've not previously
had difficulty locating specific details
when using the original collection of
CP/M manuals, I found using the single
Panasonic manual awkward. Page
numbers start from 1 in each chapter
and though there is a brief table of
contents (useful for finding the order of
the chapters but not much more), there
is no index.

The BASIC reference manual, an
improvement over the CP/M one, is
Microsoft’s standard manual with
additions interspersed for the special
Panasonic language features. Unfortun-
ately the detailed table of contents
lacks page numbers but there is a good
index.

The third manual, calles “OEM
Manual JD-700”, is written in fairly
poor (but understandable) English by
Panasonic. It aims to describe the
hardware components down to chip
level for maintenance and custom-
ization purposes. Sufficient information
including diagrams and tables is provided
for altering such system attributes as
screen format or block size for data
transfers. Full instruction sets are
included for the 8085 and the program-
mable controllers. The manual is
paginated and has an adequate table of
contents.

As the cost of getting manuals
decently translated, paginated and
indexed must be minor compared with
that of hardware development, I can
only assume that manufacturers under-
estimate the importance of well
presented, easy to use documentation.

PRICES

JD 700 32K £3985

JD 700 56K £4125

JD 740 56K £4500

JD 800 56K £4750

JD 840 56K £5500

The memory expansion kit for the 32K
JD 700 is not yet available.

Conclusion

The Panasonic JD 700 is a well designed |

self contained small business computer
and, although much attention has gone
into the hardware, the same cannot be
said of the software. With CP/M.for its
operating system, a large range of
system and application programs can be
transferred to it, but prior to the
machine’s general release they haven’t
been put on. As it stands, the user has
the choice of either CP/M or Microsoft
BASIC. Although the hardware seems
most suitable, the software has not been
set up for screen editing. However,
because the machine is attractive,
compact, robust and convenient
without much software it will probably
end up as the basis for a variety of
turnkey business systems where its
uncompetitive price can perhaps be
disguised in the overall cost.

At a glance

FIRST IMPRESSIONS

Looks *kkk
Setting Up R
Ease of Use Fokokok
HIGH LEVEL LANGUAGES ]
BASIC Hkdkk
COBOL N/A
FORTRAN N/A
PASCAL N/A
System Software *kK
PACKAGES
Business ESR
Education N/A
Home N/A
PERFORMANCE
Processor Fokok
Cassette N/A
Disc *okk
Peripherals - - N/A
EXPANDIBILITY
Memory PR
Cassette N/A
Discs N/A
Bus N/A
COMPATIBILITY
Hardware R
Software RS
DOCUMENTATION ot
VALUE FOR MONEY *k
*****  axcellent
LAEERE v. good
* K * good
S fair
& poor

Benchmarks

1 2.8

2 9.1

3 24.6

4 24.7

5 26.2

6 43.9

1 69.7

8 11.8

Disc tests

1 1.7

2 45.8

3 42.1

4 441

5 404
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VIVALAS VEGAS!

yards of Palo Alto

Where is the future in microcomputing? Julian Allason of Petsoft
reports on a voyage of discovery that led him, via the giant
Consumer Electronics Fair in Las Vegas, to the dustbins and back

Holding the Consumer Electronics Fair
in Las Vegas must have seemed like a
good idea at the time. Four days later as
55,000 excited electronics retailers flew
off home, Las Vegans were less sure. In
Mob circles enquiries were said to be
| afoot into just whose bright idea it had
been to invite so many computer
| experts into the casinos in the first
| place.
[ Nevada’s fledgling anti-noise lobby
found themselves in some disarray also.
Vegas is hardly a haven of peace and
tranquility at the best of times, but the
CES had raised noise pollution to
astonishing new levels.

Not all of the din was man-made.
Visitors to the cavernously vast
convention centre were assailed by the
uninflected babble of myriad synthetic
voices.

It has to be admitted that whilst
artificial speech is perfectly compre-
hensible, the present level of develop-
ment leaves a good deal to be desired
from an aesthetic point of view.
Quasar’s talking  calculator  was
described as resembling a dalek with a
| Swedish accent. Not surprisingly Texas
Instrument’s Language Translator had a
certain cowboy drawl, the voice
patterns having ‘been modelled on
those of a Dallas disc jockey.

The Translator is rather impressive,
pronouncing and displaying over three
hundred phrases and 3,000 words in
Spanish, French, German and English,
according to which module is plugged
in. The handheld device is now on sale
in the United States at $300 including
earplug and mains adaptor. Sharp’s
talking calculator had speech
recognition as well, - responding to

voices.

twenty-two words and three different

Randy Robots

A passing robot motioned towards
Sanyo’s  talkative calculator and
confided that it had once been out
with one of them; “All talk and no
action.” it complained.

It seems that just about everything
will be having its say in the not too
distant future. One company had a

refrigerator which noisily advised
against ‘“‘snacking” after midnight.
Even the normally sedate Toshiba

showed voice-activated hi-fi.

The distinguished software consult-
ant Gregory Yob described his night-
mare of pulling up at a red light and
having the car stereo argue with the
instrument console. When Windert Inc.
release their $99 talking watch, no
doubt it will join in too.

Peripheral Paradise
Surprisingly it was in computer corner
that visitors gained a brief respite from

the clamour of synthetic voices.
Relative peace reigned as Apple
demonstrated their new Graphics

Tablet. A shape traced onthe 117 x 11~
Mylar overlay is converted to digital
values and the image displayed on the
Apple’s video monitor. It can also be
stored on disc for later processing.

Resolution was 167 points to the
inch and scaling user selectable. A
reducer function allowed the
composition of quite detailed figures.
Other functions could be activated by
touching a number of menu boxes at
the top of the tablet. I found the system
surprisingly fast considering that the
control program and functions are
written in BASIC.

The Graphics Tablet is to retail at
$795 complete with interface card,

connecting cable, ROM firmware and
software on disc. Minimum system
requirements are 48K of RAM,
Applesoft BASIC and disk II.

Andcheaptoo
A much less expensive accessory was the
Presto Digitizer which enables PET,
Apple, and Atari computers to
recognize hand printed letters and
%raphics characters. Developed by Dr.
avid  Thornburg of Innovision
Inc., the digitizer consists of a copper
tablet divided into seven oblong
shapes. As each character is inscribed on
the surface the stylus passes over them
in a different order. The handwritten
characters are converted to digital
values and passed to the screen where
they appear as alphanumeric or graphics
characters. U.K. release of the Presto
Digitizer is imminent and retail price is
expected to be around the £40 mark.

Hot Computers
Considerable  trade interest was
expressed in Ohio Scientific’s Challenger
4P colour computer. For a remarkable
$698 American customers are being
offered a cassette based system with 8K
BASIC in ROM and 8K bytes of RAM
to plug into their TV sets. The 4P [ saw
featured 16 colours in both alphabetics
and graphics, 32 rows by 64 columns of
upper and lower case with an effective
screen resolution of 256 x 512 points.
For prospective British purchasers
the hook, as ever, is that the computer
has been designed around the American
525 line NTSC colour TV system. An
Ohio salesman claimed that the
company had a 625-line PAL version in
the works. In this connection it is
perhaps worth noting that neither Texas
nor Atari have succeeded in bringing out
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European versions at time of writing,
and Ohio may encounter similar
difficulties.

Needless to say the Challenger 4P has
a 200-20KHz programmable tone
generator for voice (and music)
generation. The provision for I/O is
generous, including as it does two 10-
keypad interfaces, two 8-axis joystick
interfaces, a printer interface (which
was not wired to a connector), and an
AC remote control interface. Expansion
up into 32K of RAM and two mini
floppy drives is allowed for. The speed
was impressive and claimed at three
times that of the Tandy TRS-80.

HPSource

The real blockbuster was the launch of
Hewlett Packard’s desk top micro —
the HP 85. This ultra compact computer
incorporates a 5 32 column by 16 line
screen matching thermal printer and a
tape cartridge drive. The whole package
weighed no more than 20lbs and
measured a modest 18x6%x16% inches,
approximately.

Hewlett Packard will probably not be
thanked for introducing a new tape
format. However, the cartridges store up
to 195K bytes of program or 210 of
data which may be accessed and loaded
at “high speed” via a tape directory. In
practice it took nearly half a minute to
locate and load a 2K program.
However, floppy discs and other
peripherals are promised for the future.

For a hefty £1950 you get a system
based on HPs own 8-bit CPU,
with 16K bytes of RAM, expandable to
32K. Cartridges retail at £9 each, As
might be expected from Hewlett
Packard the BASIC is fast and very
extensive with 42 predefined
functions and 12-digit accuracy.
Notable were the flexible high
resolution graphics handling and a
useful software security feature capable
of protecting programs and data from
listing, editing or copying. In graphics
mode 256 x 192 points can be
addressed on the screen or printer. Two
buffers store last text and last graphics
displays making it possible to switch
between the two without loss of data.
This is a very -carefully thought-out
computer. Biggest minus is that
assembly language programming is not
possible. A new PET it is not.

Peek-a-Boo

Most of the other microcomputer
manufacturers maintained surprisingly
low profiles, Tandy to the point of
invisibility. Commodore teased
everyone with a ‘now-you-see-it, now-
you-don’t’ display of its superb new
large screen model. Already dubbed the
‘Super-PET’ by PRINTOUT magazine, it
has a 12" 80 column screen and an
improved BASIC. Although no formal
announcement was made, dealers
seemed confident that the new range
would at the very least maintain
Commodore’s global number two
position.

With the remaining micro houses like
TI and Atari showing only new disc
drives and modems for introduction at
‘some time in 1980’ the silence was
deafening.

The impression conveyed to dealers
was that the era of hyperactive develop-
ment was over. The market was now
safely in the hands of the big boys, with

!

Above: Apple’s new Graphics Tablet —
fast response and useful facilities. Left.
Julian and friend! Below: Xymec
printer — prettiest peripheral, but is it
really an Olivetti? Bottom: Boxing
clever with Mattel — best colour graph-
ics yet.
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most of the pioneers gone to the wall.
From now on, the argument ran,
controlled marketing strategy would be
the order of the day. These at least were
the conclusions reached by many CES
visitors as they played the slot machines
in the airpost departure lounge.

PaloAlto Pilgrimage
If such really was the case, then it was a
mighty reversal indeed. Both Apple and

TRS-80 were born in garages. Could the

situation really have changed so
radically in- two and a half years? A
quick visit to the backyards and garages
of Silicon Valley seemed called for.

Almost all of the innovators of the
microcomputer world have outposts in
that narrow spur of land which protects
San Francisco from the Pacific Ocean.
Five days on the peninsula convinced
me that the era of rapid development is
far from over.

Super Stringy

Developments to watch for include the
Stringy Floppy, a budget priced high
speed data storage system that will
make the cassette drive obsolete. Using
inexpensive tape ‘wafers’ like a
miniature cartridge, which can store up
to 150K bytes, the Stringy Floppy is
as reliable as mini-floppy disc, nearly as
fast, and a third the price. Manufactured
by Exation Inc., a version configured
for the SWTPC 6800 is already on sale
and I was shown a prototype running on
the PET at an independent laboratory.
With Microsoft developing a specially
extended BASIC to handle data files
and fast access, the Stringy Floppy
looks set to make a major break-
through,

Look Ma,no phonemes

One of the major Microcomputer
manufacturers revealed the technology
it currently has under development.
Inevitably, one of the projects related to
speech synthesis, in this case, of a
somewhat higher order than had been
demonstrated in Las Vegas. As each
key on the keyboard was depressed it
identified itself orally. For those who
desire never to have to study phonetics

*

‘Left: Commodore’s acoustic modem will let PETs converse over long distance
telephone. Below: Common Sense security system — PET monitors alarm and

displays security zones on screen.
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the system is a revelation. Words typed
on the screen in normal English are
rendered into clear inflected English.

This is achieved by referencing each
word entered to a disc based dictionary
of some 700 oft-used words.
Instructions -are then glven to the
synthesiser to enable it to generate the
correct phonemes. If the word entered
is not found in the dictionary it is
enunciated phonetically according to
certain key rules of pronunciation. This
phoneme programmability approach is
in direct contrast to Texas Instrument’s
digital storage method. The advantage is
that it allows words to be inflected.

Tender Touch
Another prototype device was a touch
sensitive screen upon which one could
draw using a finger. It would also return
the X, Y co-ordinates of the spot
touched. One useful application would
be direct menu selection. I played a
game of touch Tic Tac Toe and
promptly lost to the computer.
Throughout the visit to the Bay
Area, I was asked: ‘‘Are you on the
Source?”” At first I took the reference to
be to one of the quasi-religious
California cults which spring up every

.few weeks. The Source turned out to

be one of the two major com-
munications networks now linking
microcomputer users throughout the
U.S. with large mainframe computers
and with each other.

More Source
For the astonishingly low hook-up fee
of only $9 the other network,
MicroNET, will grant a microcomputer
user his subscription to the system.
After this once-only charge, access costs
a modest $5 per hour for connection
time. The Source has a $100
subscription but only $2.75 an hour
for connect time. The only accesscry
required is a standard 300 baud modem.
MicroNET has local rate telephone
charges from major cities and reduced
charges from over 100 others.
Subscribers get 128K bytes of free
storage on the mainframe and can use
the system during the off peak hours of

6pm to Sam and all day weekends and

holidays.
The microcomputer owner can
use the powerful mainframe

processcrs in BASIC, Fortran, Pascal,
APL and a number of other languages.
The software includes personal,
business, educational and games
programs, including networking multi-
player games. Software can also be
purchased and down loaded to your
personal computer. All charges are
debited directly .to the subscribers
credit card account.

Micromail

Perhaps the greatest potential lies in the
field of electronic mail. MicroNET sub-
scribers can send messages or software
to other users. Tom Williams, editor of
the Intelligent Machines Journal, told
me that he is already receiving stories
via The Source. A UFO reporting service
is also operating.

Source subscribers also have a
nationwide toll-free computer based
answering system available to them.
They can send or receive electronic
mail messages when a terminal is not
available. Users simply dial a toli-free
number from anywhere within the U.S.
and dictate ‘Volcegram’ messages over
the telephone.. These can be retrieved
from any terminal, communicating
word processor or microcomputer,
using one of these communications
networks.

Voicegrams can be up to 100 words
long and are forwarded within an
average of 15 minutes for a cost of
$1.25 plus the normal connect time
charge.

The Future

The sudden arrival of electronic mail has
produced some amusing side effects.
The U.S. Post Office is currently locked
in litigation with the Federal
Communications Commission in a battle
for jurisdiction. While the bureaucrats
squabble the networks grow. Micro-
networking is an idea whose time has
come. Now it is just a matter of time
before it makes a satellite assisted leap
across the Atlantic.
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All Systems Are Not
Created Equal




DYNABYTE,
The Business Computer System

Your Customers Can Afford.

For less cost than a new
company car, your pros-
pects can own an expand-
able computer system that
will fully automate their
business. And you can
teach their bookkeeper to
run the system with just a
few hours of training,
on-site, in a single day.

Field Tested Programs: Over
600 Dynabyte systems are in
use across America generat-
ing timely reports, P & L
Statements, Payroll, Ac-
counts Payable, Accounts
Receivable, Inventory Con-
trol, Data Base Management,
Word Processing and cus-
tomized programs. Dynabyte
supplies high level lan-
guages for specialized needs
including BASIC, FORTRAN,
COBOL and PASCAL.

Expandable Diskette
Memory: Your customers
can select from 5Y,"” or IBM
compatible 8" floppies with
compact single station mem-
ory storage from 650,000
words up to 2 million words;

or multiple terminal systems
with 10 million word storage
capacity. Users can start
small and then add more
memory and multi-tasking
functions as needed by their
growing business.

Price, Performance, Service:
Dynabyte ofters the business
computer system at prices
customers can afford, with
proven reliability and modular
construction allowing over-
night service in most areas.

DINABUTE

UK/EUROPE INTERNATIONALLTD.
25 PARK ROAD, FALSGRAVE, SCARBOROUGH,
N.YORKS YO124AH

Telephone 0723-65559/73338 Telex 52317



Cassette input port

Unlike some microcomputer systems
available at present which allow the
transfer of data to and from a cassette
recorder, the Apple II and ITT 2020
depend virtually entirely on software
for analysing the output from the
cassette when reading data, and gener-
ating a suitable signal for it when
writing data. This means that the data
is available to the processor in virtually
the same form as it is recorded on the
tape, with only a Schmitt in between to
‘““clean” it up a bit; it’s not buffered off
from it by a p.ll or frequency
comparator. This means that one can
perform various functions on the
signal fed into the data input (which of
course, doesn’t necessarily have to have
come from a cassette recorder. This is,
however, probably the best way to
start as it will already be hooked up).

Period measurement

By deriving a means to measure the fre-
quency or period at this point, the
value obtained can be used by other
programs for control or effect . . . or
anything else.

In this case the result determines the
colour of a pattern displayed in the lo.
res. graphics mode. The number of
other applications of the technique are
only limited by the user’s imagination.

Whistling is chosen as the best input
(when using a microphone) as it gives a
purer waveform than, for instance, voice
input. Hence results are more reliable
(see later, however).

Software

The technique produces a number pro-
portional to the period of the incoming
signal by starting a counter at a 1 to 0
transition and stopping it as soon as a
0 to 1 transition is encountered.

One sample of the period measure-
ment would probably do on its own if
the signal to be measured were clean (a
pure sinewave or squarewave for
example), but there are bound to be
various discontinuities or extraneous
noises involved too and these will
almost inevitably cause errors.

To get round these problems not just
one, but sixteen samples are taken and
the results stored in memory.

Averaging

In the next stage all the sixteen samples
are added together, the result being
stored in memory (two bytes). This
value is then divided by sixteen to yield
the average value of all the samples. This
has a far greater chance of being repre-
sentative of the actual period than the
value obtained from a single measure-
ment.

Initially this part of the program was
done in BASIC with only the period
measurements in machine code; but the
BASIC section proved too slow for most
applications and so the averaging is now
included in the machine code section.

The sixteen samples are stored in
memory locations 0300-030F.
Locations 0310-0325 contain the sub-
routine which actually carries out the
period measurement, whilst locations
0350-037F is the averaging program.
The control program (0330-0348) calls

WHISTLE UPA

COLOUR ON YOUR

foN iy

Using only the

AL

ssette data inp

TT 2020

('2--
A § 255
B R A e Wk

ut port of the Apple system
(plus a microphone/pre-amp.) the software described here provides a
technique to generate effects or alter program direction as a
result of the user whistling at different frequencies. R. W. Lawrence
BSc explains. . .

up the above two subroutines, and also
determines the number of samples to be
taken and where they are stored.

Locations 0328 and 0329 hold the
low and high order bytes of the sum of
the samples, and the final average value
is stored in location 038F. This can be
examined when in BASIC by PEEK-
ing (911).

Source code

The programs are fairly self-explana-
tory. The division by sixteen is per-

tormed by a right shift operation done
four times, from location 0329 through
the accumulator. Since none of the
period samples taken could be greater
than 225, ,, it follows that the average
must be less than this too — hence the
result must fit into the accumulator.

Basic program

This program puts the colour display
up on the screen, and after calling up
the machine code program, varies the
colour of the display depending on the

Listing
0300
01
02
03
o
OF A
0310 A901 LDA 01
12 A200 LDX 00
14 2C60CO BITC060
17 30FB BMI
19 E8 INX
1A 2C60CO BIT C060
1D 3003 BMI
1F 4C1903 JMP 0319
22 8A TXA
23 91FA STA (FA), Y
25 60 RTS
0330 A900 LDA 00
32 85FA STA
34 A903 LDA 03
36 85FB STA

Storage locations
for period measurements

Initialise flags and counter

Zero yet? No, test again
Yes: Increment X

One yet? No? Go back and
inc. X

Yes: Goon

Transfer X to A and store
final count in relevant
location. Return.

Set up pointer

Hllustration by N. E. One
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38 A000 LDY 00
3A 201003 JSR 0310
3D C8 INCY
3E CO010 CPY 10
40 FO0 03 BEQ
42 FC2A03 JMP 033A
45 205003 JSR 0350
0348 60 RTS
0350 A9 00 LDA 00
52 8D 28 03 STA 0328
556 8D 2903 STA 0329
58 A000 LDY 00
5A 18 CLC
5B 790003 ADC 0300, Y
5E 9003 BCC
60 EE 2903 INC 0329
63 C8 INY
64 CO10 CPY 10
66 FO0 03 BEQ
68 4C5A03 JMP 035A
6B 8D 28 03 STA 0328
6E A204 LDX 04
0370 6E 2903 ROR 0329
73 6A ROR A
74 CA DEX
75 EO0 00 CPX 00
77 FO0O03 BEQ
79 4C 7003 JMP 0370
7C 7D 8F 03 STA 038F
7F 60 RTS

Zero counter for no. of
samples

Call subr. for period measurement

16, o samples taken yet?
No, repeat. Yes, finished.

Call averaging subr.
Return to Basic prog.
Clear

storage

locations.

Clear Y reg.

Perform additions

Increment high order storage
byte on carry

All done? No, return

Yes, store low order byte

Perform =+ 16, ¢ process by 4
right shift operations
through accumulator

4 completed? No, return

Yes, store result
Return

Basic program listing
200 GR

220 IFW<11 THENW=11
230 IFW> 110 THEN W =110

: NEXT
244 GOTO 205

AT (20—N): NEXT
250 GOTO 205

205 CALL 816: W = PEEK (911)

240 COLOR = INT ((W — 3)/108 * 15)

242 R = RND(1): IF R> 0.5 GOTO 245

243 FOR N=1TO 19 STEP 2: HLIN(20—N), (20+N) AT
(20+N): VLIN(20—N), (20+N) AT (20+N): HLIN (20—N),
(20+N) AT (20—N): VLIN(20—N), (20+N) AT (20—N)

245 FOR N =19 TO 1 STEP —2: HLIN (20—N), (20+N)
AT (20+N): VLIN(20—N), (20+N) AT (20+N): HLIN
(20—N), (20+N) AT (20—N): VLIN(20—N), (20+N)

Generator listing in M/C code

038F

0390 A9 08 LDA 08
92 8D 30CO STA C030
95 88 DEY
96 DO 04 BNE
98 E901 SBC 01
9A FO11 BEQ
9C CA DEX
9D DO Fé BNE
9F AE 8F 03 LDX 038F
A2 48 PHA
A3 A903 LDA 03
A5 E901 SBC 01
A7 DOFC BNE
A9 68 PLA
AA 4C9203 JMP 0392
AD 4C 3003 JMP 0330

Location for pitch data
Load A with duration
Toggle Speaker

Decrement X until zero and
toggle speaker each time

round. Decrement Y too, but

only decrement A by 1 after
255, Y decrements.

Variable delay in pitch loop
to tune final o/p frequ. to

match that coming in

Back to main prog.

frequency of the incoming signal.

The system assumes the signal has a
frequency range from about 400Hz to
about 2KHz, this being considered a
reasonable range to whistle over. Any
measurement yielding values that are
outside this preset range are “clipped”
into it by lines 220 and 230. Line 240
normalises the measurement into an
integer between 1 and 15: ready to set
the colour of the pattern to one of the
fifteen possible on the system.

Line 242 makes the display slightly
more interesting by randomly selecting
the “tunnel in” (line 245), or the
“tunnel out” (line 243) subroutine.
These two subroutines change the colour
of about ten concentric squares, the
only difference between them being the
STEP value which selects motion inwards
if —2, and outwards is +2.

Looping

As it stands, the processor remains in a
loop in the machine code program
awaiting any input to the cassette input
port. Whilst in this loop it cannot accept
data entered from the keyboard — or
anywhere else — only, in fact, from the
cassette input. Control can be returned
to the keyboard via the usual RESET;
control C. If desired this can be remedied
by putting in a “look at keyboard to see
if the key has been depressed” type of
programme between lines 0314 and
0317, and jumping out of the loop if it
has. This was omitted to keep the num-
ber of machine cycles within the loop to
a minimum and thus allow the highest
possible frequencies to be measured.

Other applications

The technique has been used success-
fully in other applications (the one
described here was really by way of an
example) such as in a software fre-
quency of the incoming signal against
time; and, if suitably modified, in
speech analysis and synthesis.

A reciprocal machine code program
could be added. This would form a
generator (using the internal speaker)
producing tones of the same frequency
as those measured by the above arrange-
ment when presented with the same
data. Thus the Apple could “whistle”
along with you — albeit rather roughly
as it would have to stop every so often
to see what you’re whistling.

A suitable machine code generator
program is also given. It’s a modified
form of the one listed in the Apple II
Reference manual, except that the dura-
tion is preset (byte in location 0391)
and also a “‘tuning” factor is added to
make sure it “whistles” what it “hears”
(using the terms euphemistically). Lines
03A2 — 03A9 perform the latter. In-
crease the value at 03A4 to flatten the
generated frequency for a given input,
and reduce it to sharpen the generated
frequency.

Linking up

The generator program can be linked in
to the analyser program as follows: Line
0348 changes from 60 (RTS) to:

0348 4C 90 03 (JMP 0390).

P.S: If you can’t whistle, you’ll just
have to learn to hum sinusoidally.

52 PCW




Hardware Interfacing
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architecture
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Z380 control signals
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Multinational
networking 1-11
On the line (series)
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Programming and logic
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advice
Developing programs
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Errors
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Here follows, a sectionalised breakdown of the contents of
the earlier editions of Personal Computer World magazine —
from Volume 1, Number 1 through to and including Volume

2, number 4.
Next  month

we

shall list

all

the

editions in the 2nd Volume. From then on we shall be
publishing a list, cumulative issue by issue, for our current
3rd Volume. Please Note: The following issues of PCW have
completely sold out: Volume 1 Nos.4, 5, 9& 12.
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microcomputer widow
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COMPUTER ANSWERS

Either/or

I am presently trying to
decide which of two com-
puters to purchase, either the
iAIpple II or the Compucolor

As you most probably will
already have realised, I am
looking for a computer with
good colour graphics and a

ood information store

floppy system). Could I have
a list of pros and cons on both
computers?

Do you know if Apple is
working on a Mk III and when
‘it will be released? And, fin-
ally, could you please tell me
the difference between the
IA‘\,’pple II and the ITT 2020?

r. M Randall, Bury St.
Edmunds, Suffolk.

As you imply, when choosing
between the Apple II and the
Compucolor II it’s very much
a %l;estion of pros and cons
rather than a “‘best buy”. The
balance is going to depend on
which features are of most
importance to you.

As you already know,
Apple IT and Compucolor II
are the only two real con-
tenders in their class for colour
graphics. Both also aim at
being general purpose micro-
computers, and both have
floppy disc drives available.

So how to choose between
them? That, I think depends
on where you wish to place
the emphasis — colour gra-
phics, or general purpose
computing ability. Look at
some of the differences
between the two machines:

Once you have added a disc
drive to Apple you have up-
wards of 110K bytes on-line,
and a flexible system which
will let you add other drives.
Compucolor comes with a
built-in single drive, but it
gives less than 52K bytes of
storage. A second identical
(ailxiive can be added, but that’s

Apple can readily be inter-
| faced to a wide variety of
peripherals, not so Compu-
color. Apple is about 50%
faster. Apple can LIST from
one specified line number to
another — Compucolor

can only do a complete LIST
from beginning to end. There
is a lot of software available
in this country for Apple —
not much (as yet anyway) for
Compucolor. And there is a
surprising range of firmware

St. Albans Herts.

for Apple — from light pens
to speech input and output.

Compucolor displays 32
lines of 64 characters — Apple
only 24 lines of 40 characters.
Compucolor has consistent
colours. There are places on .
the screen with Apple where a
line of a specified colour just
does not appear! The trouble
seems to be that Apple uses
a colour TV set for its display,
and the compromises involved
with the UK television system
are not entirely happy. Compu-
color comes with its own
built-in colour monitor, and is
largely free of these problems.

So there, in my opinion,

ou have it apart from the
act that for a single drive
system with 32K of memory,
Compucolor could be up to
£200 cheaper. It’s all a ques-
tion of where your preferences
lie — if colour graphics is the
most important, I'd think
long and hard about a
Compucolor — if you want
versatility, Apple certainly
scores. Do try to see both in
action before choosing.

The closest we are right
now to an Apple III is the
Apple I EUROPLUS, and its
main difference from the
Apple II is an ‘“‘Autostart”
ROM. This enables the
computer to start RUNning
a program as soon as you turn
it on and includes improved
edit facilities.

Turning now to the differ-
ences between Apple II
EUROPLUS and ITT 2020,
the extended BASICs
(available in ROM) seem
to differ mainly in their
handling of high resolution
graphics. This shows up most
with the plot grid which is
280 x 192 on the Apple, but
360 x 192 on the 2020. While
a plot of, say, 50 x 50 on the
Apple is square, on the 2020
it’s a rectangle. The colours
on the 2020 are somewhat
purer and richer and the
machine does not have Auto-
start, although it will accept
an Apple Autostart card. It
has, however, overcome the
problem of the closeness of
the RETURN and RESET
keys on the Apple. On the
2020 you have to hold down
CONTROL before RESET
will work. Costs for the two
machines are very similar,

Once again, I would urge
you to see the machines in
action, side by side, if at all
possible.

Apart from the August
1978 review of Apple II in

PCW, you will find more on
Appole II in the January 1979
issue, and a ‘‘Bench Test” of
Compucolor II in the Sep-
tember 1979 issue.

P. McIlmoyle.

Vettingapet

I wish to buy a secondhand
PET (no discs or printer but
with as much memory as
possible). How do I test it to
ensure that I am not buying
a load of rubbish? The tests
would have to be carried out
at the current owner’s home
and should take no more
than 30 minutes.

I have used PETs before
and found some software
bugs I would like to eliminate
(e.g. pressing return only,
after an INPUT request and
the system crashes). Having
extensive assembler, operating
system and compiler experi-
ence, I feel this is within my
capabilities. Is there a simple
and practical guide to micro
hardware for people with
only software experience?
Also is there anywhere I can
obtain listings of the system
software and BASIC inter-

reter?
. Edwards, Chalfont St. Giles,
Bucks.

The Commodore PET is an
excellent buy as a “switch on
and go’’ microcomputer, and
there is no reason to suppose
that a secondhand one will be
a waste of money. The critical
stage of any electronic equip-
ment is the first few months
of its life. Generally, any faults
will become apparent during
this period. The PET is reason-
ably trouble free after this
term.

3
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Each month Sheridan Williams and his panel of consultants answer readers ques-

tions. Topics may be hardware — from kits to mainframes, or software — from
differential equations and statistics to file handling or sorting; the choice is
yours. Send your questions direct to Sheridan Williams at 35 St Julians Road,

There are a number of
points to look for when buy-
ing a secondhand machine.
The cassette drive is the most
likely part to give trouble.
This can be a simple fault —
such as a dirty or poorly
aligned tape head — or, more
seriously, there may be
problems with the power
supply. The power supply is
not very well regulated on
the PET and the earth not
very secure, which gives prob-
lems reading tapes. Faults of
this nature can usualli\: be
seen as a wobble on the
screen. The easiest way to
test the tape unit is to load
a few program and data
tapes; if they load without
error, you can assume it’s
working correctly. You should
check that the RAMs are okay;
there are a number of tapes
available which will test them
and these should be obtainable
from any Commodore dealer.
It’s important that you don’t
just rely on the FRE(X)
function to test the memory
as it’s not always indicative
of a functioning memory.

The external ports are a
little more difficult to test. It
is possible to check them by
‘“‘poking’’ the PIA output
registers and measuring the
voltage on the output connec-
tions, but if you don’t intend
to add a printer or discs,
there’s no need to bother.

There are a number of
bugs in the PET software,
some of which are cured by
the new ROM machines, but
usually it’s far better to learn
to live with them, rather than
overcome them with machine
code routines. Remember that
BASIC is in ROM and is not
easily changeable.

A

“Looks like PET expansion to me!”
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Incidentally, the one you
mention doesn't actually crash
the system, it just reverts to
BASIC from program control;
it’s also very easily cured by
ensuring that the cursor is
positioned over a character
(e.g. INPUT “sp spsp % crl
crl crl" ; X$). Here, sp = space
and erl = cursor left.

There are a number of pub-
lications, some available from
Commodore wheh will assist
in using the system software
for advanced programming,
and also for the hardware. A
trip to a technical booksho
or a glance through the boo ?(
suppliers in PCW will be worth-
while as there are a large
number of publications avail-
able dedicated to the 6502 IC
(the microprocessor used in
the PET).

Mark Wratten.

Pointing the
way

I have a program that will put
a straight line through a set of
points and allow me to make
a prediction based on that
straight line. For example,
given the population of the
world over the last 100 years,
I could predict the future
population with a fair amount
of accuracy. Suppose that the
set of points is nowhere near
a straight line, what do I do?
Is there a way of putting a
curve througf‘: the given
points?

T. Williams, Croydon, Surrey.

Yes, there is, it’s called curve
fitting, and a curve is put
through the set of points so
as to give the best fit; it’s not
an exact fit as there will
always be a small amount of
error. Provided that there are
not too many transcription
errors, what follows should
be useful. Ask someone with at
least A level maths to help as
it would take many pages to
put the following formulae
into words. I have replied
personally to the writer, but
if other people are interested
I'll turn this into an article for
future publication — please
write and let me know. To fit
a straight line of the form
y=ax+b.

2y =aZx +nb
where n is the number of pairs
of points

Zxy = aZx? + bIx
now solve for a,b and c in the
equation y=ax? +bx+c

To fit a quadratic you would
use
Zy = aZx? i bZx + nc
y =aZx ha bZx? it cZx
y=aZx* + bZx3 + c2x?
now solve for 3 ,b and c in the
equation y=ax“+bx+c

You can easily extend this
to cubics and quartics etc.

Many sets of points are not
suited to a polynomial though,
so try this function:
y=af(x)+bg(x)

Use
i aZf(x).f(x) + bZf(x).g(x)

= 2y.f(x)

aZf(x).g(x) + bZg(x).g(x)

= 2y.g(x)
Examples of functions are:
y=aeX+peX
y=a sin X + b sin x
putting f(x)=x and g(x)=1
will give a straight line fit.

Of course you now have a

problem solving the resulting
simultaneous equations, but

there are many programs
ground that will do that.
W.

UK okay?

I am thinking of buying a

UK 101 as a hobby com-
puter. Would you recommend
this computer for a *‘first’
and which book on BASIC
would you suggest bearing

in mind the use to which it
would be put?

PCW Reader, Harrow, Middx.

A personal computer can
start from a chip set or with a
ready to run complete boxed
system, plus you can buy in
at almost any level in between.
It’s largely a choice of how
many problems you pay the
manufacturer to solve, and
how many you take on your-
self.

Buym% a kit solves the
vital problems of design and
layout, but leaves you the
assembly and test work. This
size of computer has 1,000
or more soldered joints and
they all have to be good. If
you can’t make a perfect
joint almost in your sleep,
Fractlse on something much
ess complex first. When it’s
all together, double check for
components the wrong way
round before applying power.
The checkout procedure will
test each section of the
machine and localise any
hardware faults. In the
unlikely event of an elusive
fault, you will have to pay
‘the supplier a small service
charge to find and fix it for
you. The buoyant state of the
kit market suggests that few
have trouble with kit
assembly.

Complete details of the
Compukit UK101 were pub-
lished in Practical Electronics,
August-November ’79. Its
advantage over cheaper kits
includes the ‘‘industry
standard’’ Microsoft BASIC,

a powerful learning and pro-
gram development tool, and
compatibility with proven
Ohio Scientific memory
expansion and floppy disc
for when you outgrow the
maximum 8K on board. One
of the best introductory
BASIC books is Illustrating
BASIC by Donald Alcock,
but once you have learnt
your way around the language,
you should brush up your
programming style with the
Little Book of BASIC Style
by John Nevison or BASIC
with Style by Nagin / Led-
gard.

Len Warner, Kelek Systems
Ltd.

Small
sSystems
Engineering
Limited
IEEE-488/PET INTERFACES

Type B £186
Bidirectional serial interface is fully addressable
and can have split BAUD rates

Type C

Serial interface — output only
PET disk, compatible, RS232 C Handshake
(Printer Busy), switch selectable Baud rates,
Listen Address link selectable.

Type CS £132
Serial interface output only with switchable
character sets to match the new PET's lower
case Screen mode, otherwise as Type C.

£120

All interfaces are crystal controlled

Type G.P.l. A.P.
Micro-based, bidirectional with buffering.
The General Purpose Interface allows free use
of PET’s INPUT # statement without hangup
problems. Software changeable BAUD rates
optional features include: Second Serial

1.0. Port, 20 mA Loop I.O.

£249

Addressable parallel (disc compatlble)

for Centronics, Anadex etc, £106
£45

£35

Non addressable parallel

TV/Video monitor interface

Real Time Audio Spectrum Analyser for
Commodore PET Microcomputer

32 Channels ¥ Octave Filters, 1K ROM
ROUTINES on board for analysis and
graphical display. USR Functions for linkage to

PET basic operating system £450
PET MEMORY EXPANSION
BOARDS INTERNALLY MOUNTED

£328
£432

24K
32K

$100 BOARDS

Dynamic Memory Boards
IEEE-S100 Specification Timing
Transparent on Board Refresh

4Mhz Z80 Operation with no wait states.
Fully tested and Burned In

Bank Select versions available -

North Star, Cromemco and Aipha Micro
1.0. Port Bank select

Bank Size to 64K in 16K increments

Size Standard Bank Select
64K £449 £595
48K £398 £539
32K £346 £483

P&T IEEE-488 Interface
Provides S100 computers with IEEE-488 £350

Controller, Listener, Talker, Capability

All prices exclude VAT
P&P £5.00 (includes Securicor Express Delivery)

62 New Cavendish Street - London W1M 7LD
Telephone: 01-637 0777 Telex: 8813085 (Abacus)
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SYSTEN

PAYROLL

Compiled and edited by Mike Knight of Mike Rose Micros

What is the most important admin-
_istrative system in your company?
Ask that question of any business
manager and you will get a variety
of answers. Ask that question of an
employee and he will almost cer-
tainly say “The Payroll”! One of my
earliest recollections in the computer
industry just over twenty years ago
is of a very emotional wages clerk
talking to the data processing mana-
ger saying: “He (sob) didn’t say
what was wrong (sob) with his
payslip (sob) he ,iust punched me on
the nose (howl)!!”

There are some business functions
where mistakes can be rectified by
actions taken sometimes many
months later, Payroll is NOT one of
these.

Objectives

The objective of payroll is to pay
employees the amount due on time
and to meet statutory requirements.

Most people think of payroll as
an automatic choice for computerisa-
tion. However, bearing in mind my
warning illustration above, I think it
is one major application which
MUST give benefits if it is going to
be computerised. What benefits you
may ask?

Well firstly payroll has specific
deadlines so will it fit in with any

other applications which you are
either considering or have already
implemented on your micro-

computer? In many businesses every-
thing has to stop for payroll so you
may find that payday means no
despatch notes for example.

If you do go ahead will it cost
less in time, money or effort than
your present system?

Will it provide you with the same
information or more than you have
at present and will you get this
information before you get it now?

Will you be able to get rid of
any equipment you use for payroll
or will it save you bureau charges?

Finally will the system allow for
expansion?

-
Functional
requirements
Having determined that payroll will
benefit our business we can set

down what we would expect from

our package.

1 We must be able to create new
employee records, amend existing
ones (including department transfers)
and delete or mark leavers.

2 We must be able to input all
variable information on hours worked
at various rates together with bonus
calculation information.

3 We must produce payslips and we
may wish to produce a coinage
analysis if cash payments are to be
made.

4 We should be able to do all up
to gross calculations automatically
including bonus calculations.

5 We should be able to do all gross
to nett calculations and must be
able to calculate Tax and National
Insurance.

6 We must be able to analyse both
payments and deductions of varying
types.

7 We must be able to cater for any
variation of pay cycle, particularly
weekly and monthly. )

8 It should make no difference
whether pay is calculated by hourly
rates or if salaries are paid.

9 Finally year end requirements
should be catered for automatically.
Evaluations

VLASAK PAYROLL

This system was written by Vlasak
Electronics Ltd, of Marlow, Bucks
(06284 74789) and is available direct
from them or from any of their
countrywide dealers. The minimum
hardware required is a 48K Apple II,
two disc drives and a 132 column
printer, which costs approximately
£3300. The package is written in
BASIC (Applesoft) and the cost
includes personalisation. If required,
customisation would be undertaken
and charged according to the amount
of work involved. A user manual is
provided which gives some systems
details and a good explanation of
the operation of the system. If the
package is purchased together with
the hardware then an installation and
training service is provided. If any
“bugs” were found they would be
repaired free but any corruption of
either the program disc or data files
by misoperation would involve a
charge for repair or replacement.
Linkages are provided to Vlasak’s
Sales, Purchase, Nominal and Stock
systems.

WISBECH PAYROLL

This package was written by
Wisebech Computer Services Ltd., of
Wisbech, Cambs (0945 64146) and is
based on their successful ‘“WISPAY”
system = for the IBM 370. It is
available from their dealers through-
out the country. There are 34
programs within the package written
in BASIC and linked by a main
menu and six sub-menus. The pack-
age is heavily parameterised and as
such has not required either person-
alisation or additional customisation
(as yet). It has been available since
August 1979 and there are 8 users
who pay a quarterly lease dependent
on the number of employees. The
cost per employee varies from 10p
per week up to 50 employees down
to 5p per week for over 250
employees. There is an installation
and training charge of £50+ expenses
and an annual maintenance charge of
£100. The charges include an on site
installation and  training service,
automatic updating of both statutory

changes and system enhacements,
automatic correction of bugs or
defects found and a day to day

telephone backup service. The mini-
mum hardware required is a 32K
North Star Horizon with two discs,
VDU and printer and costs £3700.
The documentation provided is a
user manual which contains both
systems and operations information
and, although printed on a compu-
ter, is supplied in a presentation
binder with each page in a plastic
‘“page cover”. The content is excellent
and T am certain their users have no
difficulty in running the system. (If
any of the users are reading this
article perhaps they would like to
write and let us know what they
think.)

INTEX PAYROLL-200

This package was written by Intex
Datalog Ltd of Stockton-on-Tees,
Cleveland (0642 781193) and is
designed to run on a 32K PET with
dual floppy dises and a printer. The
package costs £50 and is supplied
with an operating manual which has.
obviously been produced with the
first time user in mind. The illustra-
tions are of the screens the user
would see on his VDU and a full
explanation is given of every func-
tion. A customisation service is pro-
vided on request. )
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Tasks and volumes

TASKS VLASAK | WISBECH | INTEX | MICROSOLVE | ARMSTRONG | TRIDATA
Create new employee record * * * * * *
Amend existing employee * * * * * *
Delete employee * Z i
Transfer employee ¥
Pay cycle — weekly * * * & * *
— 2 weekly *
— 3 weekly *
— 4 weekly B B *
— monthly * * * * * *
Pay type — hourly i3 i & i * =1 *
— weekly * * * * I * *
— monthly * * * * * *
Print — payslips & & & & * & o
— payment analysis * * * * - * 5
—NI 7 * * *
- Tax i44 * * *
— Coinage ” * & & * * ¥
— Employee list £ ¥ -
— Bank ke * Tillig * =
— Year end tax returns ¥ i *
— Unused employee numbers *
Pay means — Cash * v * * * * B
— Credit transfer & *
— Cheque ¥
Pensions & 4 *
Holiday pay & & i &
Sick pay &3 *
Employee enquiry *
VOLUMES AND COSTS ;
No. of hourly rates 4 15 3 D) 1 5
Payment elements 5 15 3 )
Deduction elements 5 15 3 | 5
No. of employees 200/ 300/ 200 200/ 150 | 400/
disc disc disc disc
Cost of hardware £ 3300 3700 2429 3334
software £ lease 400 (200) 218
TOTAL £ 2829 4000 3552

MICROSOLVE PAYROLL

This package was written by Micro-
solve Computer Services Ltd of
Edgware, Middlesex (01-951 0218)
and is available directly from them.
The package consists of ten programs
linked by main menu options or
called direct by other programs. It is
written in Applesoft BASIC and per-
sonalisation of the Payslip layout is
| included in the cost of the package.
Customisation is undertaken on
request and, to date, users who have
taken advantage of this service have
paid approximately £100 to £150.
The package was first made available
in Sep/Oct 1979 and the minimum
hardware configuration is 'a 48K
Apple, two dise drives and a printer
costing £2429. An on site installa-
tion and training service is provided
together with a telephone backup
included in the cost of the pack-
age. Bugs are corrected free of
charge and, if the user inadvertently
corrupted his data, advice is given to
correct the problem. A detailed
operating manual is supplied with
the system which contains not only
the operating instructions but a good
overview including contents of files
used.

ARMSTRONG PAYROLL
This package was written by Arm-
strong Computer Services of Telford,

Salop (095283 373) and is normally
sold as a complete system together
with the minimum hardware — 48K
Apple II, Apple II disc drive, serial
printer and 9” VDU, at a total cost
of £4000. This price includes a
tailoring~ service and full support,
including an updating service for tax
changes. The package may also
be bought as standard at £200 with-
out the tailoring service.

TRIDATA PAYROLL

This package was written by Tridata
Micros Ltd of Birmingham (021-622
6085) and is available direct from
them, from all Tandy stores or from
Tridata dealers. The package consists
of 15 programs linked via the menu

and is written in BASIC. It was first
made available in November 1979
and there are 67 users. The mini-
mum hardware is a Tandy TRS 80
with 32K, two disc drives and a
printer and costs £3334. The pack-
age is supplied with a user instruec-
tion manual which gives not only
full operating instructions but many
helpful hints for the first time user
with- no computer experience. A
telephone backup service is provided
for installation but no training  is
offered currently (no installation
problems have yet been encounte-
red). A normal warranty and update
service is provided at 15% of the
price and there are linkages to the
Tridata nominal ledger.

Grama-Winter London 01-636 8210
A. J. Harding Bexhill 0424-220391

Databank Loughborough 0509-217671
Commodore London 01-388 5702

ACT Microcomputer Systems 021-455

Landsler Software 01-399 2476
Sail 01-359 2818

OTHER SYSTEMS KNOWN BUT NOT EVALUATED

Computastore Manchester 061-832 4761
Microsense Hemel Hempstead 0442 41191

Keen Computers Nottingham 0602-583254
Arden Data Processing Leicester 0533-22255
Sumlock Bondain London 01-250 0505
Graffcom Systems Ltd London 01-734 8862

Algobel Computers Ltd 021-233 2407
Katanna Management Services Ltd 0245 76127

8686
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LOW COST
FLOPPY DISK SYSTEMS

FOR YOUR TRS80O
FROM CUMANA

The high quality and very reliable
TEAC FD50A 5% inch mini floppy drive packaged
in single disk and dual disk configurations with
integral mains power supply unit.

) A

SINGLE DISK UNIT £250 DUAL DISK UNIT £440

* Shugart SA 400 compatability
Extra 5 tracks — 40 total
125K bytes unformatted on 40 tracks
Daisy chain up to 3 FD-50A drives
Plugs directly onto your TRS 80 disk interface cable
Japanese quality and reliability
220v-240v b0HZ Mains power input
Full warranty and service back up from Cumana
DEALER ENQUIRIES WELCOMED

Please add VAT to all prices. Delivery at cost will be invoiced separately.
Make cheques payable to

CumaNA LD
35 Walnut Tree Close, Guildford, Surrey GU1 4UN

Tel: (0483) 503121 Telex: 859680 (INPUT G)
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Battle with the country’s economy from the relative safety of your own armchair. Can you succeed (where
all others seém to be failing) at conquering the evil consequences of our bourgeois capitalist existence?
Economist, Graham Addis, sets out the rules . . . the programs are in PET BASIC.

You always did think that you could
do better at running the country than
the Chancellor of the Exchequer (what-
ever his political leanings!). Well here’s
your chance, and the computer lets you
have eight years in office to prove it!
I've made the model a lot simpler than
the real thing, (though it does bear some
relationship to the UK economy), so

you shouldn’t have any difficulty. The
trouble is that no two economists can
ever agree about how the economy
actually works, so the program models
two different theories and you can
choose the one you prefer. Doubtless
economists will argue with the
particular set of assumptions built into
the models, but then economists always

will.
THE KEYNESIAN MODEL.

John Maynard Keynes, the great
economist of the 1930s who showed
post-war Governments how to solve the
problem of unemployment, gives his
name to the first model. He taught that
the economy is like a bath tub
with water (money) flowing in




Wages, Rent, Profits, Interest

through the taps and leaking out through
the plughole. As you will remember
from your schoolday maths, if the
water flows into the bath faster than
it flows out, the water in the bath rises;
you can control the level of the water
(the level of National Income) by
controlling the flow of water through
the tap (“injections”) and through the
lughole (‘“‘leakages™). If the ‘“water”
evel falls too low, you have 1930s-
style unemployment, if it rises too
hi&h and slops on the floor, you have
1970s-style inflation.

The economy is of course rather
more complicated than this and there
are in fact several injections and
several leakages, as can be seen more
clearly in Figure 1, which shows the
flow of Income round the economy.
First break up the economy into
“sectors”: firms where F’oods and ser-
vices are made, households where they
are consumed, and financial institutions
like. Banks, the Stock Market, Insurance
and Pension funds which channel our
savings and lend our money to firms to
build new factories; the World, to which
we export and from which we import,
and finally the Government, which con-
trols(or at least tries to) the whole thing.

Follow the flow through with me.
Firms pay out wages, salaries, dividends
etc., to households which receive them
as Income (the sum total paid out in
one year is known as National Income).
Quite a lot of that Income “‘leaks” out
of the economy as Savings, Tax, and
expenditure on Imports. Only a part of
our Income is actually spent on British
goods and services, and if that was the
end of the story, the “bath’ would soon
be empty. However other sectors buy
British goods and so “inject” money
into the economy. Foreigners buy our
exports, the Government buys hos-
pitals and pays dustmen, and firms build
new factories.and buy new machinery
(this is called “Investment” by
economists).

The Government has control of one
injection and one leakage: Government
spending and taxation, and these form
the main “weapons” of the Keynesian
Government.

2) THE MONETARIST MODEL.

Despised by Keynes, and popularised by
Milton Friedman, moneétarist theories
have made a remarkable come-back in
the last few years, as Keynesian policies

FIRMS HOUSEHOLDS
A A T
~ Consumption of Domestic Goods
INJECTIONS LEAKAGES
Exports —<¢—— WORLD |—<——Imports
Government
spending ———<4— GOVERNMENT |—¢——Income tax
FINANCIAL ]
Investment —<¢— INSTITUTIONS |-¢——Savings
Figure 1

THE CIRCULAR FLOW OF INCOME

seem to become ever less successful; in-
deed Margaret Thatcher is now a firm
believer in Monetarism.

The theory rests on a remarkably
simple equation, a tautology:
MV=PT,
To explain it, imagine a desert island
and a small community of shipwrecked
sailors, with one hundred £1 notes saved
from the wreck. The stock, or supply of
money (M) on the island, is £100.

Suppose that each week £100 is paid
out in wages, and spent, then in one
year each pound will have been spent 52
times. The‘‘Velocity of circulation’ (V)
is 52, and £5,200 worth of goods and
services have been bought in that year.

That £5,200 could have bought 52
goods at £100, or 200 goods at £26 and
so on. So we see that price (P) times the
number of transactions (T) must always,

by definition, equal the number of

pounds spent (MV).

What happens if we change M? Clearly
if M rises to 200, then either V must fall
to 26, or P or T must rise, or more like-
ly some combination of all three. Now
monetarists generally assume that V is
pretty well constant, and that any in-
crease in M (money supply) must there-
fore lead either to an equivalent rise in
the number of goods sold, or more
likely in their price, and monetarists can
produce statistics from the last 80 years
to prove it. What makes the theory com-
plicated is that the effects are not in-
stantaneous, but occur after a time lag,
typically of 18-24 months. Their recipe
for long term success is to slow the rate
of growth of the money supply to
around 2-3% (the average rate at which
the economy has grown in the last 20
years) arguing that this must, eventually,
squeeze out inflation although at the
price of some short term (how short?)
unemployment.

THE AIMS OF GOVERNMENT AND
HOW TO ACHIEVE THEM.

So the Keynesians believe that the
economy can be controlled by alter-
ing levels of Government spending and
rates of Tax, while the Monetarists
believe that controlling the growth of
the money supply is the only effective
way to manage the country. Both
however agree on what they are trying
to achieve. Both want.(don’t we all) to
bring inflation and unemployment
down to some low figure (around 3%
for each perhaps) while increasing the

rate at which the economy, and so our
standard of living, can grow (all the
while ensuring that the Balance of Pay-
ments stays firmly in the black). And
that is not easy, as you will soon discover.

To control inflation, you reduce the
level of total demand in the economy,
either by reducing Government
spending and raising Tax rates, if you
are a Keynesian, or by reducing the rate
of growth of the money supply, if you
are a Monetarist. Keynesians believe
that inflation is made worse by
excessive wage settlements and so intro-
duce Incomes policies; Monetarists
know that higher wages can only be
paid by printing more money and say
that therefore an Incomes policy is
irrelevant.

To reduce unemployment
reverse your anti-inflation policies.

To increase the rate of economic
growth you need higher Investment
(more new factories), and this is
determined partly by the rate of interest
(and as we are only too painfully aware,
cutting back money supply growth
makes borrowing money very expensive),
and partly by the level of Government
spending (money that the Government
borrows from us to pay for its own
expenditure cannot be borrowed by In-
dustry). You may also find that Invest-
ment is temporarily reduced one year if
there is a shortage of essential raw
materials or labour, and boosted the
next as the shortfall is made good.

To correct a Balance of Payments
deficit, you can deflate, devalue, or
impose import restrictions. Deflation
means reducing the level of National
Income so that we have less money to
spend, and so less to spend on imports.
Devaluation means lowering the
exchange rate of Sterling, to make our
exports cheaper and our imports less
competitive, but at the price of higher
inflation. Import quotas reduce the level
of imports and some argue that they are
the only means by which we can lower
unemployment without running up
massive Balance of Payments deficits.

It all sounds pretty complicated, but
you will understand it all better as you
play the game. The interrelationships
in the model are fairly.complex and you
may be surprised at some of the things

you

‘that happen, but if you don’t like the

look of one set of policies you can
easily go back and try that year over
again with different policies. There are
in fact no implementation lags in
executing Government policy decisions
and it is deemed that all policy changes
take effect as from January 1st in the
current year. Why not run through eight
years twice with the same policies, once
with the Keynesian model, and once
with the Monetarist model and compare
the results?

Maybe at the end of it you will
understand some of .Sir Geoffrey
Howe’s problems better than you did
before. If you do really well, why not
let Sir Geoffrey know? He might
recommend you as the next Chancellor!

RUNNING THE PROGRAM.

As it stands, the program needs less than
8K Bytes of store, and should run
happily on most machines with a
reasonable BASIC interpreter or
compiler. Although written for a PET,
machine dependent commands have
been avoided wherever possible. To
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reduce the size of the program, cut out
all the REM statements and shorten or
remove the comments. If you are really
short of space, consider removing one
or other of the main models.

The program has been deliberately
written in modular form so that
amending parts of the model should be
relatively simple if you should want to

START
INITIALISE
DATA

build in different assumptions, or

extend the program.

POLICY WEAPONS.

Five policy weapons are available to you:
1 The Level of Government Spending
(in £ million at constant 1980 prices).
You cannot change the level by more
than 10% in any one year because it

l v
CHOOSE MODEL
AND SET FLAGS

-
/ INPUT AND TEST
B

UDGET DECISIONS

T

SUBROUTINES

MAIN
KEYNESIAN

FULL EMPLOYMENT
CONSTRAINT

MAIN
MONETARIST

MODEL

MODEL

REPEAT
SAME YEAR?

Y

| DECREMENT
YEAR COUNTER

Flowchart of the program

COMPLETED?

8 YEARS

takes time to plan cuts and put them
into effect, and even more time before
planned new roads etc. can be con-
structed.

2 The rate of Income Tax as a %. A
realistic rate is between 20% and 60%.
For simplicity it was decided to leave
out VAT.

3 The rate of growth of the Money
Supply. Again for simplicity, the model
assumes that you can achieve your
target rate of growth. In practice this is
very unlikely to be true, because the
money supply is affected not only by
the level of Government spending and
taxation, but also by the Balance of
Payments, and the activities of the High
Street banks.

4 Import Quotas (as a % reduction).
You can impose quotas on all imports
up to a maximum of 50%, which will
reduce the level of imports below what
it would otherwise have been. Other
countries do not retaliate. _
5 Incomes policy. You may, if you wish
to, set a “norm” for wage increases,
which you ask the Trade Unions to
accept. You will not find them all that
cooperative!

You may run the economy for eight
years. During that period you should
aim to keep inflation in single figures,
unemployment below a million, growth
of the economy of better than the
historical figure of 2%4% and a Balance
of Payments deficit of no more than
£500 million in any year.

At the end of each year you will be
offered the option of rerunning that
year with different policies, and at the
end of your term in Office you will be
offered a second term of Office, start-
ing back in 1980 again. Have fun!

THE ASSUMPTIONS IMPLICIT IN
THE EQUATIONS

The form of the equations is mostly
conventional to Economics, although
the parameters were chosen to make the
model relatively stable, rather than to
make it conform closely to reality. Even
so the model may become unstable if
Government policy is subject to violent
changes.

The capacity of the economy is
determined by the Investment/Income
ratio, the rate of growth rising by 1%
for every 5% increase in that ratio.
Historically it has been growing at

Q(t)=(I(t—1)/Y(t—1))? x Q(t—1) x 1.45
I(t)= 1.03 x I(t—1) x R(t—1) ! x 1.23

M:  F(t)= X(t)—B(t)/P1(t)

M:  B(t)= Y(t) x P1(t) x B1(t)/100
W2(t)= 1360/52 x 1.03" x P1(t—1)

O(t)= T(t) x Y(t) — 1460 — G(t)

The EQUATIONS USED IN THE MODEL
X(t)= 17324 x 1.02% x (E(t)/2 x P1(t—1)/(2.71 x 1.05%)) "1 -5
. PL(t)=(((U(t)/.26—2) 1% x 9+2)/100+1) x P1(t—1) x W2(t — 1) x (1.05% x 2/E(t))*/2.58

Y(t)= (I(t)+G(t)}+D(t—1)+X(t)—6156+7740.9—1460)/K9 where K9=(.1 x (1—T(t))+T(t)+.35+.35 x (1-A(t)))
Y(£)=10 x (X(t)+G(t)+I(t))2 > x(M(t)/P1(t))'> x(M(t—1)/P1 (t—1))® x2.02 C(t)=Y(t)/Q(t)/1.08 x 100

K:
M: Pi(t)= C(t—1)"> x .83 x .5 x M(t)/a(t) x .3 x M(t—1)/Q(t—1) x .2 x M(t—2)/Q(t—2)
K:
M:
K: U)=((Y(t)/Q(t)/.96) 2°+2) x .26

U(t)=(1—(Y(t)/Q(t)/.96)" **?) x 260
M:  U(t)= Ut)+(W2(t) x 460/W(t))'® x .26

K: F(t)= (Y(t) x .35 +D(t—1)+7740) x (1—A(t))
Bi(t)= 6+.8 x B1(t—1)— .16 x (M(t)/M(t—1))/Y(t)/P1(t)/100
K:  B(t)=X(t) x P1(t) — F(t) x 2.85 x 1.05% x (2/E(t))

W(t)= .08 x M(t)® x M(t—1)2 x C(t—1)"°
R(t) = Y(t) x P1(t)/.9/ABS(M(t)+0(t))* +2
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POLICY MATRIX — summarising the effects of policy changes, all other things remaining constant.

Policy  [Increase in Increase in rate |Fall in rate of |Imposition of |Incomes Policy |*Increase in real
hange |Government spending (of Income tax |Exchange Import quota Money Supply (M/P1)
\:;;;ZF\\\
on:
National |K: Increase K: Fall K: Increase the |[K: Increase iN/A K:N/A
Income |M: Increase M: No direct following year M: N/A | M: Increase, at least
effect in first M: Increase the initially
year — fall in following year
second year
Unem- Fali Rise Rise Fall K: N/A K: N/A
ployment M:Fall M:Fall
Inflation [K: Increase K: Fall K: Increase K: Increase K: Fall K: N/A
M: Increase M: Fall M: Increase M: Increase M: N/A M: Increase
Rate of [Increase Fall N/A N/A N/A K: Fall
Interest M: Fall
Balance of |Deteriorate Improve Improve the Improve Improve via, K: N/A
Payments | following year lower inflation |M: Deteriorate
Invest- |Fall in the Rise in the N/A INJA N/A Rise in the
ment following year following year following year
Capacity [Rate of growth Rate of growth |N/A IN/A N/A N/A
~ will fall will increase

K: Keynesian Model — M: Monetarist Model )
N/A — Not applicable or the effects are small and indirect.

*If inflation is running at 18% and the money supply target is set at 12%, this is effectively a cut in the real money supply,
and should be interpreted as such on this matrix.

around 2.5% p.a.

Investment grows at 3% p.a. but the rate

domestic prices relative to world prices,
and the exchange rate of sterling.

between
expressed

Exports
in current prices.

and Imports,

In the

of growth is reduced by 0.1% for every
1% increase in the rate of interest.
The Price Level is a complicated
function, expressed as an Index, a per-
centage of some base year. In the Key-
nesian model it is a non-linear equation
determined by the level of unemploy-
ment, the level of average wages, and
the price of imports (itself affected by
world prices growing at 5% p.a., and
the exchange rate of Sterling). Every 1%
rise in wages, raises the Price Index by
.2%, every 1% increase in import prices
raises it by .3%.

In the Monetarist model the Price

level is determined by the level of

capacity utilisation, and the ratio of
the money supply to capacity, lagged
over three years. For every 1% of
excess money supply growth over
capacity growth, the Price Index
grows eventually by 1%.

Income in the Keynesian model is
determined by the level of injections
and the rates of the various leakages. In
the Monetarist model National Income
is determined partly by the level of
injections, and partly by the level of
money supply (adjusted for inflation).
Clearly an increase in the money supply
will initially increase Income, through
the unlagged term, but the effect on the
price level will tend to depress Income
in the following year.

Unemployment — two non-linear equat-
ions are used, but essentially un-
ployment is determined by the ratio of
Income to Capacity. In the Monetarist
model unemployment is increased if
wage rates increase faster than the
money available to pay those wages.
Exports are determined partly by the
growth in world trade (2% p.a.), and
partly by their dollar price, which is
affected both by our own level of

Imports are determined by the level of
Income in the Keynesian model, but as
a residual to the Balance of Payments
in the Monetarist model.

Balance of Payments is the difference

Monetarist model it is taken as being
determined partly by last year’s balance
of payments, with most of any excess
money supply growth feeding into

16

higher imports and so worsening the
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5 PRINT"EXCHANGE RATE OF STERLIMG(LAST

S PRINT"GUOTA IS UMACCEFTAELY

PRINT"MACRONOIA"
REM¥#¥%COPYRIGHT 1986 BROADWATER ECONOMICS SIMULATIONS
READG(2), T(2),EC2), AC2),M3(2), I1€2),Y(2):Y(1),Q¢2),8(1)>,R(2),P(2%,UC2)
READZ(2),B(2),P1(2>,D(2>,M(2),M(1),C(2),W2(2),K3,B1(2),KE,K?
DATAL25608, .35,2,@,.1,9241,50289, 49272, 54100, 53000, 12, 16,1.1602
DATARZ.8,-871,3. 14,8, 5560006, 50000, 86, 78, 17324,-.57,7748, 1460
PRINT"IM 1979 INFLATION WAS RUHHMING AT 164"

PRINT"UHEMPLOYMENT STOOD AT";UC2); "MILLION"

PRINT"THE GROWTH RATE LIRS A PALTRY";Z(2);"¥"
PRINT"AND THE EALANCEOF FAYMENTS"
PRINT"1AS” ; BC2); "MILLION FOUMDS IMN THE RED"

PRINT"DO ¥0U KWANT TO RUN THIS AS A KEYNESIAN OR A MOMETARIST MODEL?”
PRINT"TYFE K OR 1";

INPUTA% : K=8

IFAs$="K"THEN150

IFA%="11"THEHZ0Q

FRINT"I DO HOT UNDERZTAND":GOTO166

K=1

FORJ=GSTO10 'FRINT"ENTER EUDGET DECISIONS FUR THE
PRINT"LEVEL OF GOYERHMENT EXPENDITURE"
PRINT"(LAST YEAR WAS":G(J-1);")>": INFUTGC(J)
IFABS<G(J>-G(J-1))<{. 1%G(J-1)THENZ4@

YEAR"; 1977+ :PRINT

A PRIMT"CHAMGE IN GO“ERNMEWT EXPENDITURE EXCEEDS”

PRINT"PRACTICAL LIMITS":GOTO21@
PRINT"AYERAGE RATEOF DIRECT TAX #%C(LAST YEAR"
PRIHT"WAS"; TCJ-13%1a@; ") INFUTT(I)
TCI=TCI> /106 IF(T(I)-. 2%, 6-T(JID Y -OTHENZ?R
FRINT"TAX RATE 1S OUTSIDE POLITICALLY"
FRINT"ACCEPTABLE LIMITS":G0TO2406
CERRY
PRINT"LASE" ;ECJ=1);">"  IHPUTE(J)
IFCECT Y- 1)>4(3-ECJ)I>OTHENS GG
PRINT"EXCHANGE RATE IS OUTSIDE FOLITICALLY"
PRINT"ACCEPTAELE LIMITS”:GOTO27@
PRINT" IMFORT QUOTA-Z REDUCTION IM IMPORTSCLAST TYEAR WAS"; ACJ-1)>#%1@@;">"
INFUTACT) (ACIY=ACI)/10@
IFACI){. STHENZ2G
HIGH" : GOTO3@0
PRINT"DO YOl WANT AN INCOMES POLICYZ(TYPE ¥ OR H>": INPUTA$
IFAT="N"THEN39Q
IFA$CO Y THENS6Q
K2=K2+1: IFK2{3THEN3?7H

3 PRINT"UNIONS WILL NOT TOLERATE A FURTHER";

FRINT"YEAR OF WAGE RESTRAINT":GOTO396
PRINT"I D0 MIT UNDERSTARMD":GOTO326
FRINT"GOVERNMENT HORM FOR PRY INCREASES"
THRUTK1

IFK1>=0THEN400

PRIMT"UNIONS INSIST THAT FAY
Ke=@

FREIHT"MONE'Y SUPFLY GROWTH TARGET-ENTER X:(LAST YEAR ";
PRIMTYWAS" ; M3(J~1 %106, " )"

THPUTH3CT) tM3CTD=M3(T3/106: IF (, S~-M3(N) )>BTHENS 30

HORM BEE POSITIVYE " :GOTO370
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® [420 FRINT"GRUMTH TRARGET UMREALISTIC! :GOTO448
430 IF K=eTHENSDE

440 REMESKKEYHES TFH MODEL$#5$ P S 68 66400
GOSUE 1 6

& GOSUEL18a

KI=0, 1#C1-TCI)2+TC I+, 3S#C1-ACId )
PCII=CICI-E1IE+GCID+X(ID+DCI-1 D +KE#:9 ~K7D /KD KB=Y(J >
GOSUE16350
= [5]

Y)Y/ 3SOTHENGOTOS 18

Jo%.35

(LTI, STHICT- 10+ TIHCI-ACT D) CLCID =PI ¥ 1-TLI) Y +KEI#. I~6156
ECI)=XCIO$F1(J 1 -F I)%2, 85%1. @S 1I#2/ECT)

GUSUEB150@

GOTO2EE

REMESSMONETARIST MODEL $ #4444 E¥E A EREHE

GOSUE1 580

GOSUE 1 908

V4 5#”'J)/Q(J)+ ZHMCT-10/0¢T-1)+. 2¥M(J-2) /0 J-2)

23#2.082

uoou21“ [5
378 GUSUELAS0
871 UCID=U )+ NI I #46a/CT00 t
@ |E75 BlCTy=.6+, S#BL¢ I-10—, 16%MY
880 B(I=Y(I>#¥Pi(J>+E1(J)» /100
899 F(J>=X(JV-B(I)/F1(J)>
@ | 235 ECIY=E(II+ACIISFCT) (FCII=F (ID#C1-ACIDD
900 RCID=CYCIAPL (I, 9/ CABSCMCI)+0CTI D) 1242
305 DCJI)=CEE-Y(I) Y ¥KA/2 1 KS=1(J)-DCJI)
® (91d OCIr=C(TLII#¥ (I} -GCII-KEI¥P 1<)
328 2CI=CH (I AYC-10-1)%160
@ | 232 GOSUBLEwG
235 PRINT"IF %OU WANT TO RERUN ‘YERR";13P7+J; "FRESS ¥ -";
945 PRIMT"TO CONTINUE WITH YEFR"; 1972+J; "FRESS FAMY KEY";
@ | 298 INPUTHS: IFA$<O" Y THENISA
266 J=J-1
280 HEMTJ
® | 299 GOSUE1&aR
991 STOP
995 REMEF¥CHPACI T44 FEEFSNEEES
@ | 1908 RCID=CICT-1)/YCT-100 1. 2%1. 4540 T-1) 1 1¢ID=1. A3%I (T -1 2#RCTI-1D t(~. 1D%1.23
1918 RETURH
3 REM##3FULL EMPLOYMENT EBFRRIER®$$s4%%
IFY(¢J)<. 85#0<¢J> THEN1B7@
LD =COPCIN 0T ) /. 960 1 -252+2)%, 26: GOTO 1080
A U(Jr=C1-CPOI 00T/, 980 11, 42) #2680
RETLRN
REM#$4EXFORTS
HOII=KEHL . B2 TIHCCECT-1)/20%CPL1(J~10/2.71/1. 9510 1(-1.5)
RETURM
REM##$LAGES #
IFK2=0THEN125@
IFK2=2THEN1246
B WSCI=H2¢T- 1% C1eB+K1%1. 2)/188) :GOTA125S
2¢J-1>%CC100+K1%1. 55/1008) :G0TU1255
2=(1368,52)%1 . A3 1I#F1(I-1)
S IFK=OTHENIZ 78
RETURM
HCI )=, @3$MCT )t S4MCT-1) 1 2%C(I-12 19,5 W1 (JI=2¢I>/P1 (I ) ¥52
50 RETURH
FEM##¥FFICE LEVEL® *
IFK=0THEN134&
20 FLCID=CC0UCTN A 26-2) -1, 4)¥3425/100+ 1 ) #F 1(J-1)$¥H2¢J-10 1. 2
P1CI3=P1¢I0#01. B51T% /EfJ))r 3/2.58:50T01350
P1(J3=K4%C(J-1> 1.3
3 F(IY=CP1¢CId FICT-1)- 1>¢1au
S0 FETURH
FEMESSMOMEY SUFPLY
3 M(Jy=MCI- 1% 1+M3¢TD)
FETURH
REM¥4¥PR INTOUT EHEES
O FRINT"", “YEAR": 1377+]
G FRINT" IMFLATION" , INTCRCIY#1ED/100: "2, "GROMTH" , INT(Z(Jo#1@)> /1@, " 2"
FRINT "UHEMPLOYMENT ", INTCUC T k1238 ) 2 1EEQ; "MILL TON"
FRINT"BALANCE OF F%VHENT”".INT(B(J));"HILLION POUMDS
€42 FRINT"PRESS AMY KEY TO COMTIMUE"
INPUTHS:IFH$<>”V"THEN1645
S PRIMT"","", "COMSTANT PRICES"
FRIMT"MATIONAL INCOME $M". ", [MT(Y(I))
FRINT" INVESTHMENT $M", ", INT(KS)
S PRINT"FALL IM STOCKS $M", ", INT(DCI))
5 FRINT"RATE OF INTEREST 27, "%, [NTCRCID¥12)/10
FRINT"FRICE INDES 1363=10G", INTCP1CJo# 1603 /1 me
FRINTYEXFORTS $M", ", INTCKCT»)
A PRIMT"IMFORTS M, ", INTIFCI))
PRIMT"","", "CURRENT FRICES"
FRIMT"MOMEY SUFPFLY $M". ", IMTLMCID)
FRIMT"EULGET #M", ", ", INTCO(I))
38 PRIMT"RYERAGE WEEKLY WAGE #", INTCH2(ID¥16E)/166
A [FUCII<ITHEHI7S0
FRIMTYUMIONS ARE UMHAPPY AEBOUT THE LEYEL OF"
. PRINT“UHEMPLOYMENT ¥
IFF{J)<1OTHENITER
755 FRINT"WOTERS ARE WORRIED AEOMIT THE RNTE OF"
PRIMT " IHFLAT IO R
IFECID> (- 100 THENL 776
FRIMT"EALAHCE OF FAYMEMTS DEFICIT IS"
€& FRINT"UMACCEPTAELY HIGH ¥
IFZ¢JY>2THEHL 788
FRINT"AT THIS RATE OF GROWTH YOUR COUNTRY"
PRIMT"WILL SO0H EE THE FODREST IM EUROFE!s####"
RETUFRH

T3=HEI=133 TP 1T O¥190

*
*
*

PRINT"YOUR TERM OF OFFICE IS MCW COMFLETE"
Hi=6: 3 M= He=

B FRIMTL 4T TD TEY VGUF HANTI AGRIN?"
FRINT"TYFE ¥ OR M)

1586 IFRE=""" THEN1'£1
® | 1310 RETURN

balance of payments position.

Average weekly wages normally keep
pace with the previous years inflation
(Trade Unions are always trying to
make good this years fall in living"
standards), with a target of a 3% p.a.
improvement in living standards.
Government Incomes policy will reduce
the rise in money wages, but when the
incomes policy comes off, Unions will
attempt to catch up all the ground lost.
The total wage bill. In the monetarist
model the total amount of money paid
out in wages is determined partly by the
money supply over two years) and
partly by the level of unemployment —
Trade Unions can generally get bigger
wage settlements when there is Full
Employment.

The Rate of Interest is deemed to be
a function of the ratio of National
Income in current prices to the Money
supply (adjusted for the Budget deficit).
If the money supply grows more slowly
than the rate of inflation and the level
of Income, then interest rates will rise.
The larger the Budget deficit the higher
will interest rates have to rise in order
to persuade people to lend money to
the Government.

The Budget Deficit is simply the dif-
ference between total tax revenue
and Government spending, expressed
in current prices.

LIST OF THE VARIABLES USED
Arrays

A(J) % Quota in Imports

B(J) @ Balance of Payments

B1(J) Intermediate B of P variable

C(J) % Capacity Utilisation

C1(J) * Consumption expenditure

D(J) *Unplanned reduction in stocks

E(J) Exchange rate of Sterling against
the Dollar.

F(J) *Imports

G(J) *Government Expenditure

I(J) *Planned Investment

M(J) @ Money Supply

M3(J) % Money supply growth target

O(J) @ Budget surplus/deficit

P(J) % Inflation rate

P1(J) Price Index

Q(J) *Capacity of the economy

R(J) % Rate of Interest

T(J) % Average Income tax rate

U(J) Millions unemployed

W(J) @ Total wage bill

W2(J) @ Average weekly wage

X(J) * Exports

Y(J) *National Income

2(J) % growth rate of Income

*1970 constant prices
@ Current prices.

Simple variables.

J Time Subseript

K Model flag

K1 Government Pay norm

K2 Incomes policy counter
K3 Base export value

K4 Intermediate price variable
K5 Actual Investment

K6 Tax intercept value

K17 Import intercept value

K8 Planned Income

K9 Intermediate Income variable
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f  KIT PACKAGES

MINI KIT

The lowest priced CP/MZ80 Micro in UK. Add
your power and terminal Minifloppy 16KB
RAM, 280, CTC. serial + parallel /0. S100
motherboard. connectors. mannuals CP/M
system. Free basic and Algol

Optional two drive case illustrated and power
supply. £149.00

MAXI KITS
8'' drive, CP/M disc operating

system, 16K bytes Z80.
senal and parallel 170,
S$100 motherboard. £89 6

connectors and cables

Optional power
supply kit. £79.00

TRS 80 EXPANSION

DISC DRIVE

5Y% "' disc drive +power supply
In attractive case _—————u

6K BYTES

UPERGRADE KITS

These are the IC’s that even
work 1n the 48K expansion
Excellent instructions

MINI FLOPPY

Double/single density hard or soft sector used
for TRS80. North Star etc Assembied and
. guaranteed

<N

8 INCH DRIVE
SHUGART COMPATIBLE

Single/dual density

8" disc dnve

Assembled and guaranteed
Double sided

version £399.

PRICE LIST

OEM PACKAGED SYSTEMS

OFF THE SHELF AVAILABILITY
FROM COMPUTERCENTRE

OEM RANGE

ASSEM

OEM1 Z80.32KB. 1SER.. 1PAR . 2x ¥« MEG Disks 1950.00
OEM2 Z80.32KB. 1SER . 1PAR . 2x V2 MEG Disks 2450.00
OEM3 4MHz, 64KB. 2SER.. 1PAR . 2 x 1 MEG Disks 3450.00

DISC DRIVES

SA400 mini floppy disc drive 189.00
DRI 7100 8 inch drnive (single sided) 329.00
DRI 7200 8 inch dnive (double sided) 419.00
VvDU'S

Newbury Labs 7000 VDU {24 lines 80 chts) 479.00
Pentland (full spec) 590.00
PRINTERS

DRI 6320 (140 cps Max) 132 chts, Tractor Feed) 1260.00
ANADEX 8000 495.00
SOFTWARE

CP/M operating system + 6 manuals + basicE 64.00
Library index (33 volumes available) 1.50
Library copies on 8 inch media 4.50
Library copies on 8 inch media (10 or more) 3.50
Microsoft BASIC 180.00
Microsoft FORTRAN 280.00
Micro focus compact COBOL 299.00
Micro focus FORMS 75.00
USCD PASCAL 160.00
Microsoft BASIC compiler 210.00
MPU KIT ASSEM
80B0A CPU with vector interrupt 69.00 104.00
ZB80A + eprom socket 99.00 139.00
SBC 100 Z80 + senal + parallel 155.00 215.00
DISC CONTROLLERS

Tarbell 125.00 160.00
Versafloppy 1 (SD ) 99.00 140.00
Versafloppy 2(D D) 199.00 280.00
National Multiplex (D D ) 235.00 295.00
MEMORY

8K bytes Econoram Il (4MHz) static ram 79.00 94.00
16K bytes Econoram IV (MHz) static 175.00 199.00
64K Expandoram (Dynamic) 449.00 499.00
10

2SI0 (2 senial full hand shaking uarts) 119.00 139.00
104 2 serial/parallel 89.00 124.00
SPECIALBOARDS

VDB-8024 (80 chts x 24 lines) video 185.00 245.00
PB1 2716/2708 eprom programmer 99.00 145.00
Memtech floating point board 230.00
Prototype board 16.00
2708 prom board (ex proms) 55.00 75.00
Active terminator Kit 17.00

VB1 video (16x64) 99.00 140.00
POWER SUPPLIES

Power supplies for mini/maxi kit (1 drive) 79.00 (p&p
Power supply for mini/maxi kit (2 drives)  89.00  £2.50)
Transformer (bus & drives)

15.00

FROM UNDER

£2000

[JUp to 2 Mega bytes of floppy disc
storage
OHigh speed Z80 micro
'Up to 64K bytes fast ram storage
[JHigh level operating system (supports
Cobol, Fortran, APL, Basic)
[J12 drive minimum system under £2000

Available off the shelf in an attractive case.
the Computer Centre OEM 2 provides a
powerful main frame computer

System builders are free to add petipherals
to suit the final applications. The operating
system provided with the OEM s 1s a powerful
upward compatible extension to CP/M and
will support up to 128 mega byte disc storage

A 10 mega byte fixed disc 1s already planned
and should be available as an extra dunng
1980

Another remarkable extension to the OEM
range 1s the availability of the multi terminal
operating system. But with hardware costs as
low as the OEM, the market for sharing the
system 1s likely to be smail'!!

OEM's are invited to write or call for
details

_ FREE LIBRARY

Computer Centre have available over 30
8 inch diskettes of library software for
CP/M.

Copies FREE with diskettes purchased
from us. Index available.

All advertised items generally in stock. Cash with order ensures same day despatch

Add 2% postage and 15% VAT to advertised prices. Send

Send

I enclose cheque for £

Address

COMPUTER

THE DISCOUNT COMPUTER STORE

Name

Catalogue (please tick)

CENTRE

9 De la Bech Street, Swansea, SA1 3EX. Tel: 0792 460023 Telex: 48638



Frank Webster, sociologist, exposes what he regards as a disturbing trend among the pundits and planners

The so-~called
revolution
...1ailwags dog?

Most of us in the UK “discovered”
microelectronics in 1978. Perhaps the
more alert became aware a few months
earlier when Scientific American ran a
whole issue devoted to the subject in
late 1977. The slower ones as, then
Prime Minister, Jim Callaghan observed

at the time, “woke up” following jolts.

such as the Horizon film “The Chips
Are Down”. Among these late risers was
government itself, for it was only in
December 1978 that the Labour
administration decided to commit a
total of £400m to aid the spread of the
“revolution” in Britain. A portion of
this money — some £10m — was ear-
marked to “increase awareness” of the

new technology’s potential and, among:

others, the National Computing Centre
was brought in to help spread the word.
The Microelectronic Age had arrived.

Since that time we’ve been swamped
by news of the micro. Futurology has of
late been working round the clock (and
I thought the micro was going to reduce
work). 1979 was indeed the year of the
prophets. They told us that the chip
would change our lives quite beyond
recognition — shopping from our arm-
chairs, an end to letters, working from
home to end commuting, a cashless
society, robots taking over from
human labour . . . hail the new inform-
ation age, the leisure society.

Of course, these are instances of the
more excitable sections of opinion in
Britain, the wild futurists who look
years and years ahead. The National
Computing Centre, assisting with the
Microprocessor Application Project, has
remained more sober. It bases its
predictions on interviews with “expert
opinion”, in this case, thirty-five
leaders of British industry who
offered their opinions on the likely
consequences for Britain of micro-
electronics. The results are published in
a seventy page report The Impact Of
Microprocessors On British Business
(NCC, Oxford Road, Manchester, M1
7ED). :

The predictions are predictable —
Britain has no option but to accept the
microelectronics revolution; it must be
adopted to improve productivity and
thereby the UK’s competitiveness;
British business has been somewhat con-
servative as  regards innovation;
electronics must be introduced into
education programmes so that the next
generation may be aware of its
capabilities; it will deskill some jobs and
yet enhance others; it will be both job
productive and destructive; Japan and
the United States are five years ahead of
us . ...
Though I don’t intend to comment
here on individual prophecies I do want
to argue against the approaches of both
the wild and the sober speculators of
the coming Microelectronic Age; and I

of our time.

want to do so — at the risk of sounding
“heavy” — from my professional
perspective.

As a sociologist I am very conscious

that most futurology is concerned with
the social impact of the micro. Thus for

.example, the NCC report tells us that

the new technology will challenge
attitudes to something called “the work
ethic”, or again, that as the working
week inevitably shortens and people
have to cope with more leisure, some
“. . . will join a proportion of the un-
employed and disaffected in crime, or
simply brood and worry over life’s

insecurities”. It’s not that I’'m
particularly offended by crass -pre-
dictions like this (though they are
appalling, even contemptible, gaffes
from “expert opinion”) . . . what I'm
more concerned about is the assumption
which lies behind all these entries into
sociological prophecy.

The whole discussion about the
micro, the countless words that have
already been published, has been con-
ducted from the outset from a per-
spective which assumes that societies
change primarily because of techno-
logical innovation. This sort of approach

///,2

At present, the science fiction selling of the micro makes it almost impossible for
mere mortals to query its uses — simply because it seem so ‘‘scientific”,
“unworldly” and “miraculous”.
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has a long history — one has but to
recall “the world the steam engine
made”, the era of the motor car, the
atomic age . . . Nearly all commentary
on microelectronics has been conducted
within this frame: the silicon chip was
“discovered”; it was found to have
“incredible’’ powers; it developed at
“breathtaking” pace; it will continue to
so develop and the technology will
change us all. The social implications are
as follows . . . blah, blah, blah.

The problem is not so much that the
predictions are frequently miles off
target or that they are so easy to make
and often so absurd that they can
scarcely be taken seriously. More
important, the very procedure which
underlines futurism is itself wrong. To
talk in a way which assumes that
technology is here today and hence
social implications follow tomorrow is a
facile caricature of the complexity of
social organisation and social change.
Not only is the linear equation,
technology = new products = social
implications miles off the mark, perhaps
even more misleading is that this
approach separates technology out from
society at the start of its futurology,
only to reintroduce it later as a cause of
social change.

Technology cannot be separated out
from society in this way. An adequate
analysis must start from the principle
that technology is always integrally
tied to society and to really understand
its growth, its ties with social contexts

have to be seen. Thus a -sociologist
would try to grasp the rapid growth
of the micro by locating the technology
in .the social context of the cold war,
the arms race, the battle for space, a
growing demand for improvements in
communications in an increasingly
international world, the expansion of
key multinational corporations, massive
injections of investment by American
governments, the R and D budgets of
giant companies like IBM, etc etc.

Here the sociologist would be
resisting the current assumption that
technology arrives from out of the
blue to deliver a number of consequent
social effects. Reconstructing the
history of the chip would demystify
today’s technological “revolution” by
pointing out the “social origins” of the
micro. Its ‘“discovery” by the British
public becomes comprehensible in the
light of the special circumstances of its
growth.

At present, the science fiction selling
of the micro makes it almost impossible
for mere mortals to query its uses —
simply because it seems so “scientific”,
“unworldly”’ and “miraculous”. Showing
that the growth of technology is
explicable in terms of social processes
allows the public of today an opportun-
ity to genuinely debate the role of
recent developments. Only at that point
can. they start to question what
technology this and future societies
should and could have.

In order to get away from science

fiction and into the realms of reality, as
the excellent Malcolm Peltu has been
stressing -for some time, we have to
stop talking about this abstraction, the
“microelectronics revolution” and start
discussing the particular products.

One aspect of the mass scale develop-
ment of microelectronic devices in the
domestic sphere is the enhanced
television — certainly a product that’s
been produced to respond to (and of
course in turn influence) social
situations. The following illustration
will I hope show the way in which the
social context and technology are
integrally related.

Coming through the TV pipeline
are remote control, teletext, viewdata,
video games, home computers, etc. The
reason that these devices are being
produced is that 97% of British homes
already have television and the new
products are designed to build upon this
basis. But there is more to this than
merely noting that high ownership
(and/or rental) of TV is a prerequisite
for the introduction of new
technologies. Another social factor of
importance is that building on tele-
vision’s penetration is necessary, not
least because of the negative, - even
intimidating image many people have of
computers. Thus if corporations can
produce goods which appear to merely
extend TV while they in fact
incorporate computing facilities, then
more sales will result. The most
continued on p87
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PASCAL

THE COMPLETE

BY SUE EISENBACH AND CHRIS SADLER

CHAPTER7 PROCEDURES ANDFUNCTIONS

Throughout this series we have used procedures to break programming problems into collections of
interlinked but self-contained modules. This chapter seeks to examine the different means of interlinking
such modules and thereby to analyse the different roles which they play in modular program design.

Introduction

If something has to be done several
times within a program, perhaps under
different conditions or within different
contexts, it can either be coded over
and over again, whenever it is required
or it can be coded once only and initia-
ted from those points in the rest of the
program where it is needed. In conse-
quence, even the most elementary
assembly languages wusually provide
some method of dividing a program
into modules (or subroutines) and of
interrupting the normal linear program
flow by a subroutine call to some piece
of code remote from that section cur-
rently being executed. However, it is
one thing for a programmer to use such
a facility as a convenience, when the
occasion arises, and entirely another
deliberately to design a program as a
hierarchy of interdependent subroutines
each with a specific if limited role
within the whole program task.

The advantages of this approach to
program writing emerge from a con-
sideration of the process of producing
and running a program in general.
Firstly the task is hierarchically divided
and subdivided into successively more
detailed modules each of which has a
well-defined, yet limited goal. If the
goal is well-defined, the subroutine will
'be easy to code correctly. If the goal is
limited, the subroutine will be more
likely to produce the correct results and
in addition makes the logical structure
of the whole program simpler. Second-
ly, execution errors will pinpoint. the
subroutines within which they occur so
that debugging a program fragmented in
this manner is reduced to debugging one
or two offending subroutines. Thirdly,
features of the program which depend
on special machine, peripheral or opera-
ting system characteristics are likely to
be concentrated into a few subroutines
which can be adapted to another
computer environment without disturb-
ing the rest of the program. Likewise,
when transferring to a machine with
limited memory, overlaying (i.e. the
splitting of a program so that only a
portion is resident in memory at any
given time) is greatly assisted if the
program is modular.

Finally, designing programs in this
way imposes a discipline on the pro-

grammer which reflects itself in a logical
and consistent approach to program-
ming problems. This means that pro-
grams are easier to read and understand
by other people. In block-structued
languages which are designed to exploit
this philosophy (and of which PASCAL
is a member) the program consists of a
number of procedures, within which
may be nested other procedures, all
controlled from the main program
block. Variables declared within a pro-
cedure are local to the procedure and
have no value outside the scope of that
procedure.

Several important points arise. from
a consideration of the technical
mechanisms necessary to achieve a satis-
factory transfer of control from proce-
dure to procedure. It is fairly simple
to call a procedure — the procedure
name is associated with the address of
the first statement of the procedure so
that, when the procedure is called, this
address can be loaded into the program
counter and . processing can continue.
However, getting back to the calling
point when the procedure has finished
is more difficult since the actual execu-
tion of the procedure will have altered
the “‘state’ of the processor.

For instance, the address of the state-
ment immediately following that which
initiated the procedure has to be loaded
into the program counter for proces-
sing to continue after the called proce-
dure has finished. However, the
procedure could have been called from
anywhere within the program and
cannot ‘“know” in advance what point
control is supposed to return to. There-
fore, during the execution of the called
procedure, the return address must be
stored somewhere out of reach of the
current = procedure but available
immediately it has finished. Likewise
any other special conditions which hold
at the moment of the procedure call
(e.g. the contents of some or all of the
processor registers) must be preserved
before the procedure is called and must
be reinstated at the point of return.

In order to guarantee the preserva-
tion of this information, most modern
processor architectures and language
implementations provide the processor
with a run-time stack for use as imme-
diate working space during program exe-

cution. The essential feature of the

stack is that only the latest element
pushed onto the stack is accessible to
the processor and anything further
down the stack is consequently ‘‘safe”
from interference. The processor com-
municates with the stack through a
stack pointer which contains the first
free address above the top (i.e. latest)
element on the stack. The processor
can access the last element by popping
it off the stack (and decrementing the
stack pointer) or can push another
element onto the stack (and increment
the stack pointer).

Every operation which uses the stack
must ensure that everything pushed
onto the stack is popped off before
it finishes. In this way when a pro-
cedure exits, it will leave the stack in
exactly the state in which it found it.
If the return address therefore was push-
ed onto the stack before the procedure
was called, it can now be popped off,
loaded into the program counter and
processing can continue. The region of
the stack above the return address
becomes the current procedure’s
private working space within which the
local variables can be established and
intermediate results can be stored. The
diagram in Box 1 shows a representa-
tion of a stack when a nested procedure
is being executed.

The current procedure can access any
varaibles currently in the stack although
when it exits its own local variables
;Nill be popped off the stack and hence
ost.

Proceduresthat
performajob

The fact that the current procedure can
access any variable on the stack and not
just its own local variables is something
of a mixed blessing. On the plus side,
the current procedure will often require
data from procedures further down the
stack and it is convenient, in assign-
ment statements and the like, to be
able to refer to these variables in a
straightforward way. On the minus side
however, the further down the stack
these variables are declared, the more
searching and manipulation is required
for each access. In addition, an assign-
ment made to one of these non-local
variables will stand even "after the
current procedure exits. This is known
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as a side-effect and is all very well if
deliberately done by the programmer
but a difficult error to trace if it
happens inadvertently.

As a consequence it is necessary to
make a distinction between those pro-
cedures which are required to produce
a result and those which merely perform
a job. A simple example of this latter
category, with which we shall be concer-
ned in this section, might be a proce-
dure to print a line of dashes across a
line-printer page. Such a procedure
-appears in Box 2 where PRINTLINE
will produce the desired output when
called from some other part of the pro-
gram, as shown. The local variable I
counts the number of dashes — 120
are printed out, this being the width
of a typical line-printer page. However,
some line-printers are 132 characters
wide while matrix printers may have
40, 64, 72 and 80 character line
widths, so if PRINTLINE were to be
part of a package designed to run on a
variety of systems, something would
have to be done to customize (or
personalize) the package to an indi-
vidual user’s system.

One approach whould be to go
through the code changing every occur-
rence of 120 to the desired value. This,
of course, is time consuming, prone to
errors of omission and not a serious op-
tion, particularly when an alternative is
simply to create an integer variable (say
LINEWIDTH) which the user is asked to
set at the beginning of the program. All
output can thence be customized to the
terminal merely by referencing LINE-
WIDTH (e.g. line 6, Box 2 would read:

FORI:=1TO LINEWIDTH DO).

Since LINEWIDTH is a global variable it
appears at the bottom of the stack and
so is accessible to any procedure which
is subsequently called. Provided the pro-
cedure only uses such non-local vari-
ables and doesn’t change their values,
this is a reasonably satisfactory way of
allowing a procedure to communicate
with external data.

Suppose, however, that one wished
to write a procedure to produce a histo-
gram, the data for which was stored in
an array HEIGHT (1 .. 10]. Box 3
shows two methods of programming
such a procedure. In program SIDEF-
FECT, procedure LINEOUT1 referen-
ces the global array elements HEIGHT
{Il and the global integer I. Conse-
quently, each time HEIGHT (I] is need-
ed, a search must be made, down to the
bottom of the stack, first to find the
value of I and then to get the contents
of HEIGHT (I]. This must occur for
ten iterations. In a large program where
the arrays, procedures and hence the

2 -- Q)'
2: oo
3: PROCEDURE PRINTLINE; -
4: VAR I:INTEGER: 4
8: BEGIN
6: FOR I:=1 TO 128 DO °
7: WRITEC'-');
8: WRI TELN ®
9: END;
10: BEGIN (xMAIN PROGRAMx) ’
s --
2k -- -
13: -- ®
14: IF LINENUM<€Z THEN PRINTEXT
15: ELSE PRINTLINE; °
1 6: --
17: -- ®
18 --
1z PROGRAM SIDEFFECT; ©)
2: VAR HEIGHT:ARRAY[1..10] OF INTEGER; L
3: I:INTEGER; ‘.
4: =g
S: -- e
62 (*PROCEDURE TO FILL HEIGHTx*)
72 o= ®,
8: oo
: PROCEDURE LINEOUTI; o
10: BEGIN >
11: WHILE HEIGHTC11>@ DO
12: BEGIN °
13: YRITEC 'H'");
142 HEIGHTCI):=HEIGHTCIJ-1 o
15: END;
163 WRI TELN l'
17: END; -
18: --
19 - ®
20: BEGIN (* MAIN PROGRAM %)
21: i ~
22: i
23: WYRITELNC 'RESULTS HISTOGRAM: ')} L4
24: FOR I:=1 TO 1@ DO o
25: BEGIN
26: IF I<1@ THEN WRITEC' "); -
247 WRITECI, ' 1Y);
28 LINEQUT! °
29 END;
3@ 3T ui
L R L R * k% »
31: PROGRAM CALLBYVALUE;
32: VAR HEIGHT:ARRAY(1..18) OF INTEGER: °
33: 1: INTEGER;
34;: = a
35: - -
362 (*PROCEDURE TO FILL HEIGHTx*)
37:. -- ®
38: -=
39: PROCEDURE LINEOUT2(J:INTEGER):; °
4@: BEGIN
41: WHILE J>@. DO12: BEGIN b
42 WYRITEC'H"); 3
43: Jd=d-1
44: END; e
45: WRITELN
46: END; °
47: =
48 ¢ -- ®
49: BEGIN (x MAIN PROGRAM *) -
S5@: --
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Tel: 0272-211733
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22 Newland Street, Kettering, Northants.
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Chesterfield Road, Matlock, Derbyshire DE4 3HE
Tel: U529-2817/2430

Arden Data Processing Ltd.
Municipal Buildings, Charles Street, Leicester
Tel: 0533-22255

Ofttice Computer Techniques (Middiectron)
Highcroft, Husbands Bosworth, Lutterworth, Leics.

MMS (Steenmoor) Ltd.
26 Mill Street, Bedtford, Beds.
Tel: 0234-40601

Caddis Computer Systems
72-74 Trinity Lane, Hinckly, Leics.
Tel: 0455-613544

A.J.R. {Office Equipment) Ltd.
5 Church Drive, Daybrooke, Nottingham NES 6P
Tel: 0602-206647

Hallam Computer Systems

1 Berkeley Precinct, 451 Eccleshall Road,
Sheffield S11 8PN

Tel: 0742-663125

EAST ANGLIA

Sumlock Bondain (East Anglia) Ltd.
Grosvenor House, 32 Prince of Wales Road,
Norwich, Norfolk

Tel: 0603-2625%

WEST MIDLANDS

Taylor Wilson Systems Ltd.

Oakfield House, Station Road, Dorridge,
W. Midlands B33 8HQ

Tel: 021-560 6192

MERSE YSIDE

Stack Computer Services Ltd.

290-298 Derby Road, Bootle, Merseyside 120 BLN
Tel: 051-933 5511

D.A.M.S. (Otfice Equipment) Lid.
30-36 Dale Street, Liverpoot 2
Tel: 051-227 3301

Aughton Automation Ltd.

Woodward Road, Kirby, Liverpool

Tel: 051-548 6060

MANCHESTER

Cytek U.K. Ltd.

12 Exchange Hall, Com Exchange Building.
Manchester M4 3EY

Tel: 061-832 7604

SCOTLAND

Robox Office Equipment Ltd.

Unit 14, Anderson Shopping Centre. Argyll Street,
Glasgow G2 7PH

Tel: 041-221 5401

® 5y -- °
523 WRITELNC 'RESULTS HISTOGRAM'):;
® s3: FOR I:=1 TO 1@ DO ®
o 54: BEGIN . -
58 IF I<1® THEN WRITEC®' °');
®| 56: WRITE(CIL, Ty PS
§7: LINEOQUT2C(HEIGHTII 1)
@l e 2k END; ®
59: -- )
®| eo: -- Box 3 (continued) ®
‘;@OCED@—* identifier O PR @
Procedure Tocte | B ( )
Declaration
g
A\
_—>® 4 identifier > . d;{ggier ;@,T_,
Parameter List
® 1: - @.
. 2: VAR EVEN: BOOL EAN’ rs
&8 PROCEDURE PROCEVEN(VAL:INTEGER):
Y 4: BEGIN ®
558 EVEN: =2%x(VAL DIV 2)=vAL
® €: END: [
T: --
® g -- [
9: BEGIN (x MAIN PROGRAM %)
® ®
13: ==
® 11: = o -
12: PROCEVENCVAL);
e 13: IF EVEN THEN «... ®
14z =~
®| 15 -- |®
S b e e e e e e S e e Ll * % x| @
|. 16: = = ®
17: FUNCTION EVEN(VAL:INTEGER) :BOOL EAN:
el 18: BEGIN °
19: EVEN:=2%(VAL DIV 2)=vAL
® 2¢: END; ®
l2t: --
® 5o. < .
® 23: BEGIN (% MAIN PROGRAM x*x)
®
24: oo
® 25: - = P'S
26: IF EVENCUVAL) THEN...
e 27: == ®
28: co

1

stack itself can be expected to be much
larger, the inefficiency of this method
becomes amplified.

The second verion of the program in
Box 3 is intended to show how specific
values may be passed to a procedure
when it is called. This implies that the
called procedure will make its own local
copy of the value in its own work space
at the top of the stack. Thus the call
LINEOUT2 (HEIGHT [I]) in line 57

passes the actual parameter value (i.e.
the contents of HEIGHT [I]) to pro-
duce LINEOUT2 which uses the local
formal parameter J to reference that
value. Every time J is accessed it can
be found at the top of the stack so the
search is shorter than the corresponding
search in program SIDEFFECT.
LINEOQUT2 alters the value of J as it
proceeds but this change does not affect
HEIGHT [I] since, when LINEOUT2
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exits all its work space (including the
current value of J) is returned to the
free space above the top of the stack.

This technique of passing useful
external values to a procedure for use
in its own work space is known as a
call-by-value. The formal definition
is shown in the syntax diagram in Box
4, Note that formal parameters may be
of any type and that more than one
may be passed.

Exercise: Write a procedure which will
cause the line printer to skip ‘m’ lines
and which is called by the statement
NEWLINE (N)

Procedures which
produceresults

Using a procedure with parameters that
are called by value is quite satisfactory
unless the results computed by the
procedure are required, on return, by
the calling procedure or program. If a
single result is required and if it is of a
standard scalar type (i.e. integer, real,
Boolean or Char) then PASCAL
provides a special type of procedure

called a function. A number of standard.

functions exist in the language includ-
ing:

EOLN, ODD(X) — Boolean functions
TRUNC(X), ROUND(X) — integer functions
SIN(X), SQRT(X) — real functions
CHR(X) — char functions

The syntax diagram for user-defined
fuctions is given in Box 6.

For other procedures, the procedure
call is a complete statement consisting
of the procedure identifier followed by
the list of actual parameters. Since the
result returned by a function is a single
standard type, the function call can be
made implicitly by using the function
name directly in the statement within
which the returned result is required.
Thus

REPEAT

UNTIL EOLN

where EOLN represents a function call
returning a result of TRUE or FALSE;
and

WRITE(SIN(X))

where the SIN function returns the
result which is printed out. User-defined
functions can be referenced. in exactly
the same way and the standard
functions can even be overridden within
a program by a user-defined function of
the same name.

Compare the two segments of code
in Box 5, which represent different
approaches to the same task — to deter-
mine whether a given integer is even or
not. When PROCEVEN isused a global
Boolean variable EVEN must be
declared. This is set to TRUE or FALSE
within PROCEVEN depending on the
nature of the indicated integer. In the
second case, the function EVEN is set
to TRUE or FALSE. This is made pos-
sible in line 17 where the function itself
is declared as a Boolean (see also the
syntax diagram in Box 6). In both cases
the integer VAL is passed and in both
cases an assignment is made to the
identifier EVEN. This is an important

¢ _.< )q_——‘ block
_’GROCEDURE identifier p“’?i’;‘:m
»{ FuNcTION identifier | —gf Parameter —b@ o e
Procedure and Function Declarations
_EroNy
\_/
—’@ 5 identifien identifier -
VAR
Parameter List
e I: oo °®
2: VAR A,B:REALS @
e 3: MATRIX: ARRAY[!..58) OF RFAL; >
Sk PROCEDIJRE BADSWAP;
® 4 VAR TEMP:REAL; =
din s BEGIN 5
6: TEMP:=A3
el 7: A:=B; @
8: B: =TEMP
® 9: END; e
| 1@:
® BEGIN (% MAIN PROGRAM *) e
ol l2: -- °
13: ==
o|l4: A:=MATRIX(I]: P
15: B: =MATRIX([K];
® ¢ BADSWAP; °
L 17: MATRIX[Il:=A3
18: MATRIX(K):=B; 9
19: --
°
20: -- €
° R ek ®
ol 21 “B °
22 VAR MATRIX: ARRAY[(!1..50) OF REAL’
e 23 (@
24 PROCEDURE SWAP(VAR A, B: REAL)’
®l 25 VAR TEMP:REALS L
- 26 BEGIN
27 TEMP: =A; Ce
ol 28 A1=B; o
29 B:=TEMP
o 30: END: ®
Sl
®| 32: BEGIN (: MAIN PROGRAM :) |®
33: --
B 34, -- ®
3S: SWAP(MATRIX[I1,MATRIX(K):
o L J
3)E8 = o
Y 37: —r ®

feature of functions — an assignment
must be made to the function identifier
before control returns to the calling pro-
cedure. Finally, the concise nature of

the function call (line 26) should be
compared with the more unwieldly
version in lines 12 and 13.

Functions, for all their attractions,
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can still only return single scalar values,
so PASCAL provides a different means
of returning multiple scalar values on
structured data types (arrays, records,
etc). While the ordinary type of proce-
dure call is employed, the call-by-value
mechanism can only pass data to the
procedure. A second mechanism
exists whereby variables declared in the
formal parameter list are marked for
return to the calling procedure. The
method of so marking parameters
consists of preceding each variable name
(or sequence of variable names) to be
returned with the reserved word VAR,
as shown in the syntax diagram in Box
6. These are consequently known as
variable parameters in contrast to the
value parameters defined in the previous
section. The .calling mechnism is often
referred to as a call-by-name.

The action taken by the compiler to
achieve this two-way passing of data is
quite complex. Provision must be made
so that references to the formal para-
meter in the current procedure can be
connected back to the actual parameter
in the stack area of the calling proce-
dure. Although the compiler must make
these arrangments, the connections are
made at run-time since the compiler
does not always “know” where the
actual parameter is. The classic example
of this circumstance occurs when the
actual parameter is an array element.
Which particular array element is passed
depends on the array indices whose
values are not known to the compiler.
Before the called procedure is activated

therefore, the required array element
must be identified and connected with
the formal parameter name at the top
of the stack.

As an example of a procedure using
the call-by-name approach, compare the
two segments of code in Box 7. Both
are designed to achieve the exchange (or
swapping) of the values of two reals.
Procedure BADSWAP achieves this by
side-effect and requires two global reals
A and B to be declared in the main pro-
gram. If any other reals (apart from A
and B) need to be swapped, then their
values must be assigned to A and B
before BADSWAP is called and retriev-
ed once control has returned to the
.calling procedure (lines 14 to 18). In
contrast, procedure SWAP contains the
variable parameters A and B and any
two reals in the calling procedure (lines
14 to 18). In contrast, procedure SWAP
contains the variable parameters A and
B and any two reals in the calling pro-
cedure can be passed and returned
directly (line 35). Note that there is no
reference to the variables A and B in the
calling procedure declaration which
implies that procedure SWAP could be
inserted into any number of different
programs without demanding that any
external code be changed.

In this fashion it is possible for a
programmer to build up a library of
useful procedures which can operate
independently of the calling program
provided that there is a direct type

correspondence between the actual and

the formal parameters to avoid having

to think about the precise role of each
variable in the procedure. However,
while this approach may be easier it is
not usually more efficient due to the
connection activity required to link for-
mal and actual parameters. An excep-
tion to this condition occurs when a
large data structure is required in a
called procedure. The time (and space)
taken in creating a fresh copy at the
top of the stack will often outweigh
the time lost in searching out those
elements required in the procedure.

String handling

The next chapter will be concerned with
the development of a text formatting
program in the course of which a large
amount of string manipulation is going
to be required. In preparation for this
program, Box 8 contains a set of func-
tions and procedures which provide
basic string handling facilities. The
UCSD PASCAL system provides a simi-
lar set of functions and procedures to
facilitiate this kind of programming.
UCSD has had to define an extra data
type the STRING (= PACKED ARRAY
[1 .. 80] OF CHAR) so that the func-
tion calling (and returnirg) mechanism
will work. Since we are concerned in
this series merely with using PASCAL
compilers and not writing them, we
must be content with a more pedestrian
set of procedures.

In particular we have had to write
procedures instead of UCSD string func-
continued on page 101
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SYMTECAPPLE I
LIGHT PEN

A light pen works in conjunction with a video
display. It’s used by aiming it at the desired point
on the screen, although sometimes it’s necessary

to operate a switch as well. The device supplies

the coordinates of the selected point to the
computer, which then acts on this data according
to the program. The main limitations on the use of

a light pen are: its resolution (the quality of the

hardware), its relative ease of use (from the point
of view of the user and the programmer), and the
imagination of the programmer. Stephen
Withers reports . . .

The pen itself is a light sensor which can
detect the bright spot on the screen
when the electron beam passes the pen.
As the beam starts scanning at the top
left corner of the screen and works
down from left to right at a constant
rate, the time between the start of a
scan and the detection of the beam by
the pen can be interpreted to give the
location of the pen on the screen. For-
tunately it is easy to detect the start of
a scan, by looking for the “sync” pulse
which signals this event to the display
(see reference 1). These timing
functions are carried out on the main
circuit card.

The Symtec light pen is designed to
have the same resolution as the high-
resolution graphics of the Apple —
which is very convenient. The
coordinates are obtained by PEEKing
at memory locations, two for X, one for
Y. Other locations indicate whether or
not the coordinates are ready and if the
touch switch is on or off. POKEing an
appropriate value into a fifth location
starts the pen circuit. The actual
memory locations corresponding to
these functions depend on which slot
the card is in — slot 5 is the standard
position.

Installation is straightforward, the
circuit card just plugs into the Apple’s
bus and a short lead is clipped to the
central post of the video output jack
on the back edge of the motherboard.
Connecting this lead is a little awkward
if you have large hands, especially if
there is a device in slot 6 or 7.

After installing the circuit card it’s
necessary to register the pen with the
TV or monitor. There are two potentio-
meters to be adjusted (one for each
axis), and the registration program
supplied on tape means the process
takes no more than a couple of minutes.

When I installed the light pen in a
Europlus Apple with black and white
output only, it worked well, although
on odd occasions it returned the co-
ordinates 1,1 regardless of its actual
position. I was less successful when I
tried to use the pen with an older Apple
fitted with a PAL colour modulator
card. The coordinates returned by the

pen varied wildly and seemed to have no
relation to its position. I tried connect-
ing the “sync” lead to each of the three
output jacks in turn, but without
success. All the dealer could suggest was
to follow the instructions — always a
good idea — but that’s what I started by
doing.

Some time later (while lying in bed —
that’s were I get my best ideas!) I
remembered something about an
auxiliary video connector. The next
morning 1 checked in the Apple
Hardware Manual, and there on pages
132 and 151 was the information I
needed. I linked the light pen’s “sync”
lead to this connector via a 27 ohm
series resistor, and the pen worked as
well as it did on the Europlus Apple,
except that it was not possible to
register the pen with the Sony TV used
with the Apple (the X-coordinate was
OK, but the best it could do in the Y-
axis was to return a value about 6
units too large. Since the error was
consistent it was possible to bodge the
software to correct the problem).

The Symtec light pen costs around
£150, which seems rather expensive,
especially when you consider that in
America other light pens for the Apple
are available at around $35! I have not
examined any of these, but it seems
reasonable to assume that they use
software to carry out many of the
functions that the Symtec pen executes
in hardware. This would make them less
easy for the programmer to handle even
though it’s now possible to merge
Applesoft programs and routines), and
of course they would take up far more
memory. In addition such a pen would
probably operate more slowly and
might appear less elegant to the user. If
anyone is thinking of a DIY light pen,
then references 2 and 3 make good
starting points. The article by Webster
and Young is particularly useful.

Software
The software provided with the light

pen was written for Symtec by ABW
Corporation. Three tapes are supplied
containing a number of programs and

subroutines. Reasonably sophisticated
software is required to control the light
pen because its field of vision is consid-
erably wider than a single pixel. The
routine supplied finds the most stable
coordinates for the location of the pen
and then repeats the process until the
same coordinates are obtained twice
running. The use of this technique is
claimed to give a resolution of plus
or minus one pixel. This is true when
the target is a single hi-res point on a
dark background, but when it’s a bright
zone the accuracy falls something like
plus or minus 3, which ean result in a
significant amount of wander around
the tip of the pen.

Four versions of this basic routine
are provided, one each Integer BASIC
and Applesoft, and two in machine code.
One of the machine code routines loads
at location 0300H (for use with Apple-
soft), the other at 4000H. As you might
expect, the machine code routines are
much faster than the BASIC versions.

A more sophisticated subroutine
(Applesoft and Integer BASIC) is
supplied which can translate the hi-res
coordinates into lo-res or text coordin-
ates as appropriate. In addition the
routine can cope with mixed text and
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graphics modes (hi- or lo-res) and when
pointing at text it generates a non-
destructive flashing cursor, positioned
over the selected character.

It is the programmer’s responsibility
to set the subroutine’s parameters to the
required values before calling it. These
parameters specify the display mode
and whether or not the text character
corresponding to the pen’s position is to
be returned. In addition the Integer
version requires the variable ZR$ to be
set equal to a string containing the
whole visible character set in ASCII
order. This is because Integer BASIC has
no CHR$ function (but see the Apple
Software Bank for an alternative
method of overcoming this limitation).
The subroutine returns the X and Y
coordinates of the pen position in the
selected mode and, when appropriate,
the text character selected and whether
the pen is in the text or graphics section
of a mixed display.

Three applications programs are also
supplied. There is a demonstration pro-
gram to show the capabilities of the
light pen, a checkers program (play
against a human or electronic opponent),
and a Catalog Selector for use with the
Apple disc system. All are written in

Integer BASIC, and are quite impressive
if you've not used a light pen before.
Catalog Selector is an interesting pro-
gram which displays the disc’s catalog
and invites the user to aim the pen at
the first character of a program’s name.
This program is then loaded and run
automatically very useful for
programs with long names.

I am currently working on a software
interface between the light pen and
Apple Pascal. By the time this article
appears it should be available, probably
through an Apple dealer.

Documentation

The light pen is supplied with a manual
containing over 80 pages, (although
many of these are printed on one side
only). It’s typewritten and duplicated
using rather cheap paper and the pages
are together with a comb binder. Some
characters are barely visible, a fault
which is particularly annoying in
program listings. My copy had two page
29s, so maybe there is someone, some-
where still trying to understand the
theory of operation. . .

Although the presentation of the
manual leaves much to be desired, it’s
the contents that are important, and it’s

harder to find fault with these. The
installation instructions are detailed and
illustrated, and except for the problem
with the PAL card mentioned above,
no-one is likely to run into difficulties.
The description of how the pen works is
clear, and is backed up with informaton
about the Apple’s display. Diagrams are
used where they make a point clearer,
and the way in which hardware and
software work as a system is stressed.

The software is clearly well thought
out, and the detailed documentation
makes it easy to understand and modify.
The one exception is the machine code
subroutine. This is listed in the form
produced by the Apple monitor’s “L”
command, whereas an assembly listing
using labels would be more useful. On
the other hand, anyone setting out to
alter this routine should be able to
figure it out . . . it just means they will
have to work harder.

Three useful appendices contain
maps of the various display modes, the
keyboard, Integer BASIC, and Apple-
soft character codes, as well as
instructions for using the light pen in a
different slot.

Summary

My main objection to the Symtec light
pen is its price. If it always worked
properly then £150 would be expensive,
but not excessive. As it is, the
occasional glitches make me feel that it
is definitely overpriced (but then I agree
with Guy Kewney that most pieces of
micro kit carry inflated price tags). It
may be that this was a ‘“rogue”
specimen, but when paying a relatively
high price it’s not unreasonable to
expect good quality control.

The hobbyist would almost certainly
go for a less capital intensive approach,
with greater reliance on software which
can be written at home for virtually
zero cost. In any case the price of this
light pen is greater than an extra 32K of
memory for the Apple — which would
probably be more useful. Light pens are
great, but in my opinion few amateurs
are likely to be interested in this one.

From the point of view of the pro-
fessional user, Symtec have the right
approach. Assuming the reliability is
good, the ability to plug in and go with
a minimum of fiddling, coupled with
the thoroughly worked out software
must mean a lot. Since this type of user
may be expected to have a system with
multiple disc drives and other goodies,
the price of this light pen would be
small as a percentage of total system
costs. If the need (or wish) for a light
pen has been established, choosing this
one could save on software costs (which
are often underestimated). So, if you
can be satisfied that glitch-free operation
is the rule, the Symtec light pen deserves
serious consideration.
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PROGRAMMING
-THE SIMPLE

APPROACH

Mervyn Axson leads you gently through the minefield of writing your
first “‘real” programs in BASIC. Suitable for businessmen as well as
hobbyists, you need only a nodding acquaintance with the language
and access to a machine in order to start.

The operations to be performed in most
business programs are very simple, so
the programming should also be simple.
You may doubt the truth of this if you
look at a listing of a program, for at
first sight it probably appears to be
very complicated. If, however, you
examine it bit by bit, you will find that
it really is quite simple. I'll be tackling
the problem in the reverse way, by
writing a very basic program, and then
refining it step by step to show how it
ends up looking complicated. And by
the way, although the program will be
written in PET’s version of BASIC, it
can easily be modified to suit other
machines.

A problem common to many busi-
nesses is that of quoting credit terms to
prospective customers. Let us suppose
that we require a minimum deposit of
10% and that the credit charges are at
the rate of 12%% per annum calculated
on the balance remaining after payment
of the deposit. The query is: “What are
the terms for good costing £399.95 over
18 months?”. The calculations are not
difficult, although perhaps tedious.

Now we have to consider how to write
the computer program to carry out
these operations for us. Actually, the
simple answer is that we have already
done so, for these are all valid BASIC
statements! We only have to add line
numbers and allow for inputting Sum,
Interest Rate and Period, and output-
ting Deposit and Monthly repayment.
Our completed program reads:

10 INPUT S

20 INPUT I

30 INPUT P

40 D = §/10

50B=S—D

60 C = B * (1/100 * (P/12))
70A=B+C

80R=A/P

90 PRINT D

100 PRINT R

Note that this short and simple program
is complete in itself and will give the
required answers for any values that
you wish to input. You could stop here,
since most of the refinements to be
added are largely cosmetic in that they
do not improve on the basic function,

So for the general case we can say:

Deposit = Sum/10
Balance = Sum — Deposit

Deposit = £399.95 divided by 10 = £40.00

Balance = £399.95 minus £40.00 = £359.95

Charges = Balance multiplied by interest rate multiplied by period.

Interest rate = 12%% p.a. the period = 18 months.

The rate to be applied = 12% * 1.5 = 18%%

So charges = £359.95 multiplied by 18.75/100 = £67.49

Amount to be repaid = balance plus charges = £359. 95 plus £67.49 = £427.44.
Divide this last figure by 18 to find the monthly payment which is £23.75.

Charges = Balance * (Interest * Period/12)
Amount to be repaid = Balance + Charges
Repayments = Amount to be repaid/Period.

1

or, just using initials:

D =S/10

C-B - (I/100 *(P[12))
A=B+

R= A/P

but merely give a better appearance to
the output, or make the program easier
to use. Of course, in business, these
factors can be very important.

What happens if we load the program
into PET and then type RUN? PET
responds with a “?” so type in the sum
(followed by pressing the RETURN
key, of course). Another “?” appears,
and you type in the interest rate, and
finally in response to a third “?” you
type in the period. PET now displays
the answers, and the screen looks like
this:

RUN
?7399.95
?12.5
718
39.995
23.7470313

We would of course mentally round
the 39.995 to 40.00 and 23.7470313
to 23.75, but we can easily make PET
do it for us. INT(X*100+.5)/100 will
round X to 2 decimal places. In this
program we only need to use this twice,
but in others we have to use it many
times so to save typing we can use the
DEF statement:

5 DEF FNA(X) = INT(X*100+.5)/100
and then

90 PRINT FNA(D)
100 PRINT FNA(R)

will produce the required result.

It would be helpful if PET told us
what input it wanted rather than just
printing “?”. INPUT statements allow
us to do this. If we amend line 10 to:
10 INPUT “COST OF GOODS” ;S

PET will now print:
COST OF GOODS?

Lines 20 and 30 can also be modified
similarly, and lines 90 and 100 can be
altered to:

90 PRINT “DEPOSIT”;FNA(D)

100 PRINT P; “MONTHLY PAYMENTS
OF”;FNA(R)

The output will now be:

DEPOSIT 40
18 MONTHLY PAYMENTS OF 23.75

This is beginning to look better, but
there is still a lot that can be done to
improve it. Showing the Deposit as 40
rather than 40.00 is annoying to say the
least. BASIC does this to all numbers,
dropping zeros that are not significant.
Typing PRINT 40.10 will produce 40.1
and PRINT 00123 results in 123. There
is a fairly simple way round this
problem, although it looks complicated!
We convert our simple number to a
string which can then be “formatted”
to produce the desired result and then
printed. We will probably need to use
this many times in a lot of business
programs, so we can write the program
section as a subroutine which we can
call up whenever required.
This is:
10000 Z$ = STRS(Z)
10010 L = LEN(Z$)—2
10020 IF L = 0 THEN 10060
10030 IF MID$(Z$,L,1) =

“.” THEN 10090
10040 L = L+1
10050 IF MID$(Z$,L,1) =

“.”” THEN 10080
10060 Z$ = Z$ +.00”
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10070 GOTO 10090
10080 Z$ = Zg+<“0”
10090 RETURN

The number to be printed is returned
as Z$, but before we amend the pro-
gram, there is one further point in
formatting. The result would be clearer
if the amounts were set out thus:

DEPOSIT 40.00
18 MONTHLY PAYMENTS OF 23.75

Whilst in this case a simple TAB(30)
instruction would be satisfactory, it
would not if the deposit was 10.00 and
payments 9.95:

DEPOSIT 10.00
18 MONTHLY PAYMENTS OF  9.95

There is a very simple way to align the
numbers. They are in string form so
LEN(Z$) works out how long they are
and TAB (30 — LEN (ZS)) will ensure
that they are lined up.

Now the program reads:

88 Z = FNA(D

89 GOSUB 10000

90 PRINT “DEPOSIT”;
TAB(30—LEN(Z$));Z$

98 Z = FNA(R)

99 GOSUB 10000

100 PRINT P;*MONTHLY PAYMENTS

OF”TAB(30—LEN(Z$)):2$

We now have a fairly presentable result
on PET’s VDU. A few PRINT state-
ments judiciously inserted would make
it even better, since for example, a
simple 91 PRINT will put a line space
between DEPOSIT and 18 MONTHLY
PAYMENTS, making the result easier
to read. We want this program to pro-
vide clear answers for the novice, so
what else should we do? For a start, it
would help them to know that they
had loaded the correct program into
PET. 4 PRINT “LOAN SCHEME”
will reassure them. Then we could clear
the VDU screen when we have input
the data so that the answers alone are
shown. PRINT CHR$(147) will clear
the screen and as we have now lost the
input data perhaps we should also dis-
play the cost of the goods in the out-
put..

81 PRINT CHR$(147)

82 PRINT “LOAN SCHEME”

83 PRINT

84 Z = FNA(S)

85 GOSUB 10000

86 PRINT “COST OF GOODS”;
TAB(30 — LEN (Z3)); Z$

87 PRINT

Just for one moment, let us suppose

that we are now satisfied with our

efforts and that we think the program

to be complete. We “RUN” it with the

sample data mentioned before and PET

immediately displays:

LOAN SCHEME

COST OF GOODS 399.95
DEPOSIT 40.00
18 MONTHLY PAYMENTS OF 23.75

We now write down the figures and re-
turn to the customer and proudly
announce the results. Our efficiency
must be obvious and surely we will
make the sale? Alas, real life is not like
that and we are soon deflated for the
response is: “Oh! I can pay £100.00
down, so what would that make the
monthly payment?” The program that
we have written does not allow for this

situation, so we are back to calculations
— or are we? No, because in the light
of experience, we could modify the pro-
gram. Instead of using line 40 to calcu-
late the deposit, we could make an
input of the deposit offered:

40 INPUT “DEPOSIT OFFERED”;D

However, think for a minute; sometimes
the response to the question: “What
deposit do you want to pay?” will not
be a definite figure but “What is the
least that you require?” We can cater
for both responses simply by adding:

31 INPUT“DEPOSIT OFFERED ?
IF LOWEST TYPE MIN”;D$
32 IF D$ = “MIN” THEN 40

We have made the variable D$ rather
than D to cater for the input of MIN.
If it is, then line 32 continues the
program as before. But if D$ represents
an amount e.g. 100.00, then we must
convert this from a string variable D$ to
a numeric variable D. D = VAL(D$)
will do this and we can then go straight
to line 50.

It could happen that the deposit
offered was less than the minimum re-
quired and this may not be noticed; we
can add a line to take care of this as
well.

33 D = VAL(D$)

34 IF D(S/10 THEN PRINT “MINIMUM
DEPOSIT IS”;FNA(S/10):GOTO 31

35 GO'1'0 50

If you try running the program now,
you will find that whilst it produces
the required result, it also ends by
printing RETURN WITHOUT GOSUB
ERROR. This is because after line 100,
which is the end of the program so far,
PET “falls through” to the subroutine
in 10000 on. A simple line 9999 END
will prevent this. We could usefully clear
the screen before any input is requested,
so line 3 PRINT CHR$(147) can be
added.

The listed program does now begin
to look rather more complicated, but
by taking it a step at a time, it’s been
written quite painlessly. And what’s
more, we have a program which has
been capable of being used at any
stage in its development — which is by
no means completed yet. How about
adding the facility of being able to out-
put the payments required for all of the
periods we offer, which could typically
be 12, 18, 24, 30 and 36 months? We
will tackle this and other developments
in the next section. In the meantime, we
have a quite useful program already. In
a business situation it is often import-

®|3 PRINTCHRS$(147) First listing of program ‘LOAN SCHEME’ e
4 PRINT"LDAN SCHEME"

® 5 DEFFNA(X)=INT(X#100+.5)/100 9

o| 10 INPUT"COST OF GOODS";S il
20 INPUT"INTEREST RATE";

e| 30 INPUT"PERIOD";P °
31 INPUT"DEPOSIT OFFERED ? IF LOWEST TYPE NIN";D$

®(32 IFD$="MIN"THEN40 ®
33 D=VAL(DS$) 3

® |34 IFD<S/1OTHENPRINT"NININUN DEPOSIT IS";FNA(S/10):60T031

o| 35 60T050 r
40 D=5/10

e |50 B=5-D °
60 C=B*(I1/100%(P/12))

®| 70 A=B+C -
BO K=A/P s

® i 81 PRINTCHRS(147)

o| 82 PRINT" LOAN SCHEME" ®
83 PRINT

e ! 84 Z=FNA(S) °

|85 GOSUB10000

®|B6 PRINT" COST OF GOODS";TAB(30-LEN(Z$));Z$ o
87 PRINT "

® .88 Z=FNA(D)

o | 89 GOSUB10000 n
90 PRINT" DEPOSIT";TAB(30-LEN(Z$));2$

®!| 91 PRINT o
98 Z=FNA(R)

®| 99 GOSUB10000 L

o| 100 PRINTP ;"NONTHLY PAYNENTS OF";TAB(30-LEN(Z$));Z$ &
9999 END

e | 10000 Z$=5TR$(2) °
10010 L=LEN(Z$)~2

®| 10020 IFL=0THEN10060 L4
10030 IFNID$(Z$,L,1)="."THEN10090 "

® 10040 L=L+1

o| 10050 IFMID$(Z$,L,1)="."THEN10080 ~
10060 Z$=78+".00"

| 10070 GOTD10090 °
10080 2$=7$+"0"

®| 10090 RETURN =
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Micro-Computer Centre
for the MIDLANDS

Nascom and Commodore Specialists

A full range of micro computers and peripherals are
available, whether buying or browsing we can give
helpful and friendly advice.

Nascom 2 complete kit ex. stock £295.00 + VAT or
fully built and tested £335.00 + VAT.

Nascom 1 super new low prices £125.00 + VAT or
fully built and tested £140.00 + VAT.

This has to be the best starting point for anyone
interested in Micro Computing.

We are now sole distributors for the Micro Type case
for your Nascom 1 & 2, also stockists of the William
Stuart colour graphics and full range of add ons.

G- NM
Business & Leisure Micro Computers

16 The Square, Kenilworth, Warwickshire CV8 1EB.
Tel: (0926) 512127

DISCOUNT PETS

NEW 8K PET £470 with large keyboard,

16K £550, 32K £650, Dual Floppy £680,
Programmer’s Toolkit £45, Cassette £50.

BASE 2 PRINTER £475 compatible with PET

3 Interfaces: IEEE, RS232, Centronics parallel,

3 Character fonts — one downloadable,
programmable horizontal & vertical densities,
stepping motor, tractor feed, contiguous plotting.
TEXAS TI 99/4 £890 with 13" colour monitor.
The most advanced home computer. '

AIM 65 4K SYSTEM £420 cased, powered &

with assembler and BASIC. Also memories &
motherboards for AIM 65/KIM by Seawell.

Disk system (2 x 5" drives) with DOS £800.
S-100 SYSTEM £1000 based on North Star with
single disk drive, Z-80, 2 ports, 32K memory,
completely assembled and tested. Runs all

North Star software.

NORTH STAR HORIZON II £1400

S-100 BOARDS assembled and tested only.

16K fully static 2MHz memory with bank select,
optional wait states, write protect etc. £150

4MH3 £250. Jade 4MHz A-80 CPU £140.

SD PROM-100 EPROM programmer £140. 2 serial
& 1 parallel I/O card £120.

SOFTWARE

PAYROLL for NORTH STAR on two disks £56. (also for PET,
Listing only £50.

SUPER BLAKE 7 game for NORTH STAR/PET on disk £13,
for Challenger 8" disk £15, PET cassette £15,
listing only £10.
Send for list or call:

E.G.A
GAMES FOR YOUR APPLE

Individual games on Disk or Tape.
All games to suit your configuration.

| Chess 1 5 Levels £35.00 |lMastermind £25 oo
2Chess 2 10Llevels £4500 |2Racing Driver £25.00
3 Breakout I £4500 |3Hangman £25.00
4 Super Breakout 2 £55.00 14.Computer Thinks £25.00
5 Alien Invaders 1 £40.00 15 Rocker Pilot £25.00
6 Star Trek £43.0a 16 Othello £2500
7 New York Stock Marker£30.00 17 Pong £25.00
8 Dragons Maze £25.00 18 Pontoon £25.00
9 Bio- Rhythms £25.0a 19 Music. Any Tune. £25.00
10Super Maths £25.00 20 Star Wars £25.00
Mail Order
Written order with cheque or postal orders to :
52 Sutherland Square. Walworth Road. London .

S.E.17. 3EL.

Please SuEElz :

ltem: _ __ _ _ ___ __._Quantity _ _ _ ______
Amount £_ _ _ _ _ Cheque No . __ _ _ ______
Name . _ _ _ o ____
Address _ _ _ _ __

_—— — — = — =

Telephone No :_ _ _ _ __ _ _ ___ ___ __ _____

BUSINESS
SOFTWARE

North Star »

ROYSTON, HERTS.
Telephone: Arrington 689

78 PCW

CAMBRIDGE ROAD, ORWELL,

Sales Ledger
Nominal Ledger
Inventory & Invoicing
Purchase Ledger

* easy to use

* fully documented

* simple operator interface

* alphanumeric stock Part Numbers
* fully integrated or stand alone

* full validation and range checking

The system is generated to meet individual customer
requirements.

A typical two disk system will hold:-
200 accounts 00 account transactions

99 rep/agents 99 sales codes
150 nominals 99 nominal heads

500 nominal transactions 390 stock items
75 supplier orders 200 order transactions
100 suppliers 300 supplier transactions

Price: £950 plus VAT
Complete business system £3600 plus VAT

BENCHMARK COMPUTER SYSTEMS LIMITED
Tremena Manor, Tremena Road,

St. Austell, Cornwalt PL25 50G

Telephone: 0458/43418 :0761/62435 :0726/61000




ant to get some useful programs run-
ning as quickly as possible, so as to
convince the sceptics of the value of
the system in which they’ve invested.

The next stage in developing our
loan scheme program is to add the
option of calculating the payments
required for all the periods we offer,
which we will take to be 12, 18, 24, 30
and 36 months. This will enable us to
answer the general query: “What are
your terms for --------- 7 quickly and
-comprehensively. This development
does need a bit of thinking about. The
input is easy, being very similar to that
used for the deposit option. We shall
have to alter some line numbers for
reasons that will appear later, so delete
line 30 and write:

25 INPUT “PERIOD ?
IF ALL TYPE ALL”; P$
26 IF P$0 “ALL” THEN P = VAL(P$)

Now we either have a single value
for the period in P or we have “ALL” in
P$. If the former, then the program as it
stands will work; but what changes are
needed to cope with the latter? What we
have to do is to run through lines
60, 70 and 80 for each value of the
period. This obviously calls for a “FOR
------ NEXT” loop. BASIC does allow us
to specify the step between values, as
well as the start and finish, so FOR P =
12 to 36, STEP 6 will successively
give the correct values to P. But what
happens in line 80? Each time we run
through the loop a new value will be
calculated for R which will replace the
previous one, so when we exit from the
loop the only value of R available
is the last one i.e. R for 36 months.
Obviously, we must arrange to save the
value of R each time it is calculated.
Fortunately, BASIC provides an easy
way to do this, although you may
not think so from the jargon, for
we construct an array using a single
subscripted variable (or something like
that)! All this actually means is that we
save the first result as variable R(1), the
second as R(2) and so on. The program
changes the number in brackets, the
subscript, each time we go round the
loop, the result being that our five
values for R are all saved as R(1) to
R(5).

How do we write the program to
perform these operations? We will use
J to keep track of the subscript and
first we give it the value of 1, 55 J =1,
then we set up the loop, 57 FOR P =
12 TO 36 STEP 6. Lines 60 and 70 re-
main the same, but we alter 80 to R(J)
= A/P and give it the new line number
of 77. R(1) now has the value of R
when P = 12. J now has to equal 2 so
79 J = J+1. We now have to go back to
the beginning of the loop, line 57, to do
the calculation for P = 18. 80 NEXT
will accomplish this, and since J now
equals 2, the result will be saved as
R(}2). This will be repeated until all five
results have been saved and we exit
from the loop to line 81.

We have now dealt with the case
when P$ = “ALL”, but what when P
has a single value? This would work
previously, but now we have altered
the program by putting in a loop —
‘which in this instance we don’t need!
We must miss out the loop instructions
‘and a couple of IF THEN
statements in lines 56 and 78 will be
sufficient. The complete section of the

program now reads:

55J=1

56 IF P$0 “ALL” THEN 60
57 FOR P = 12 to 36 STEP 6
60 C = B * (I/100(P/12))
70A=B+C

77T R(J) = A/P

78 IF P3O “ALL” THEN 81
79J=J+1

80 NEXT

This may seem a little complicated at
first, but once you get the idea it is
really quite simple. It’s well worth
making the effort to fully understand it,
since it is a technique that is very valu-
able in many business programs, where
the ability to perform repeated calcula-
tions and later recall the results is a
necessity.

We have just mentioned recalling
the results, so how do we do that to
produce our output. Very simply, just
by using the same technique. '

95J=1

96 IF P$O “ALL” THEN 98

97 FOR P = 12 TO 36 STEP 6

98 Z = FNA(R(J)):

99 GOSUB 10000

100 PRINT P; “MONTHLY PAYMENTS
OF”; TAB(30 — LEN(Z$));Z$

101 PRINT

102 IF P$0 “ALL” THEN 9999
103J=J+1

104 NEXT

You may remember that we left a few
spare lines after inputting the period.
This is to allow us to check that the
data input is valid. As the program
stands, it will perform the calculations
for any period of months typed in,
even 1 or 1000. Admittedly, these are
unlikely errors, but 21 instead of 12
or 42 instead of 24 are very possible.
There are many ways in which we carry
out this check, but a simple one can be
based on the fact that all the valid
periods can be divided by 6, resulting
in whole numbers (integers) ranging
from 2 to 6. We can code this in BASIC
in two lines. IF P/6 0 INT(P/6) THEN
“ERROR” checks for whole numbers
e.g. 21/6 = 3.5 an error. 42/6 = 7 will
pass this test but will fail IF P/6 ( 2
OR P/6 ) 6. Actually, as often happens,
the program becomes a little simpler
if we reverse the last test to IF P/6
= (6AND P/6) = 2 THEN “PROCEED
AS NORMAL”. An error e.g. 42/6 =
7 will then carry on to the next state-
ment which is the error message, so
saving another jump statement.

Sample runs of projram "LOAN SCHEME"
LOAN SCHENE QUOTATION BY C.AXSON & SONS
COST OF GOODS 3199.95
DEPOSIT 40.00
18 MONTHLY PAYMENTS OF 23.75 INCLUDING CHARGES OF 67 .49
LOAN SCHEME QUOTATION BY C.AXSON & SONS
COST OF GOOns 459.00
DEPOSIT 159.00
12 MONTHLY PAYHENTS OF 446.88 INCLUDING CHARGES OF 42.50
18 MONTHLY PAYMENTS OF 32.99 INCLUDING CHARGES OF 93.75
24 MONTHLY PAYHMENTS OF 26.04 INCLUDING CHARGES OF 125.00
30 MONTHLY PAYMENTS OF 21.88 INCLUDING CHARGES OF 156.25
36 MONTHLY PAYMENTS OF 19.10 INCLUDING CHARGES OF 187.50
®| 3 PRINTCHRS(147) Loan scheme — final version ®
4 PRINT"LOAN SCHEME"
® 5 DEFFNA(X)=INT(X%100+.5)/100 °
o| 10 INPUT"COST OF 600DS";S
20 INPUT"INTEREST RATE";I 4
e| 25 INPUT"PERIOD ? IF ALL TYPE ALL";P$ 8
26 IFP$<>"ALL"THENP=VAL(PS$):60T0 28
®|27 60TO31 °
28 IFP/6<>INT(P/6)THEN3O
® 29 IFP/6=<6ANDP/6>=2THEN3 °
o| 30 PRINT"INVALID PERIOD":G0TO2S 5
31 INPUT"DEPOSIT OFFERED ? IF LOWEST TYPE MIN";D$
o| 32 IFD$="MIN"THEN40 »
33 D=VAL(DS$)
®| 34 IFDSS/1OTHENPRINT"NININUN DEPOSIT IS";FNA(S/10):GOT031 |@
35 GOTOS50 7
® 140 D=5/10 ®
o |50 B=S-D °
55 J=1.
o| 356 IFP$<>"ALL"THENSO ®
57 FORP=12T036STEPS
® 460 C(J)=B*(I1/100%(P/12)) ®
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PO Box?2
StNeots
Cambridgeshire

Dear Sir

The benefits of word processing are here for all!

The Comart VDM Video Display Module plugs easily into the
North Star Horizon Computer S100 Bus and, together with the
Comart Monitor and VDM *Star word processing software,
provides the facilities of “instant display” word processingon a
general purpose microcomputer.

Text may be entered, edited and standard paragraphs
inserted with true upper & lower case display then rapidly printed
in your chosen format.

The VDM transforms the Horizon into a valuable word
processor yet change the diskette software and it resumesits
role as a general-purpose Computer Real Flexibility!

Contact us direct or call your nearest Comart MANCHESTER MICROCOMPUTERMART, Manchester (061-832) 2269
dealer * also at West Park. Leeds (0532) 788466
NEWBURY NEWBEAR COMPUTING STORE. Newbury. Berks (0635) 30505

CAMBRIDGE CAMBRIDGE COMPUTER STORE, Cambridge (0223) 68155 also at Stockport, Cheshire (061-491) 2290
CAMBERLEY MICROBITS, Camberley. Surrey (0276) 34044 NEWPORT MICROMEDIA SYSTEMS, Newport, Gwent (0633) 50528
ILFORD THE BYTE SHOP, ilford. Essex 01-554 2177 NOTTINGHAM COMPUTERL AND LIMITED, Nottingham (0602) 40576

also at Tottenham Court Road, London 01-636 064 7 also a1 Birmingham (021-6221 7149
LEEDS HOLDENE LIMITED, Leeds (0532) 459459 Manchester 061-236 4737

also at Wilmslow, Cheshire (0625) 529486 Glasgow (041 332) 2468
LONDON DIGITUS LIMITED, London W101-636 0105 SHEFFIELD HALLAM COMPUTER SYSTEMS, Shetffield (0742) 663125
LUTON ISHERWOODS, Luton. Bedfordshire (0582) 424851 SOUTHAMPTON  XITAN SYSTEMS LIMITED, Southampton (0703) 38740

comart specialists in microcomputers

Comart Ltd., P.O. Box 2, St. Neots, Huntingdon, Cambs, PE19 2AF. Tel: (0480) 215005 Telex: 32514
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The coding now is:
28 IF P/6 0 INT(P/6) THEN 30

29 IF P/6 = (6 AND P/6)=2 THEN 31
30 PRINT “INVALID PERIOD” : GOTO 25

There is one further valuable addition
we could make to the program, and that
is to give the option of having the out-
put printed out. Devices external to
PET are given numbers and that for a
printer is usually 4. To output to the
external device, a file is opened — OPEN
1,4 is the code. Now any statement
starting PRINT #1, will cause the out-
put to be sent to that device. So after
enquiring whether the option is wanted
and receiving the answer ‘“yes” we run
through a series of statements identical
to lines 82 to 104 but with PRINT #1,
instead of PRINT. Actually, they are
not quite identical for you will notice
that the TAB instructions are slightly
different. This is caused by the way the
printer used, a Teletype 43, responds to
the TAB instruction. On PET, TAB(30)
causes printing to start in the 30th
print position from the beginning of the
line, but on the Teletype TAB(30)
causes printing to start in the 30th print
position from where the print head is
situated. This means that if we have
already printed DEPOSIT, printing will
start in print position 37 and not 30
as required. We therefore have to deduct
the length of any items already printed,
including spaces between words, from
the required position number e.g.
TAB(23) after DEPOSIT.

Another addition has been made
to the printed output. If the quotation
is given to the customer, we should
show the credit charges which would be
made in each case for the differing
periods. This information is present in
variable C and we can use the same tech-
nique to preserve the values as we did
for R, i.e. C(J) is substituted for C in
lines 60 and 70. For clarity we want to
print the credit charges on the same line
as the repayments, but we cannot give
the instructions in the same statement
line since we have to GOSUB to format
C(J). By ending the payment print
instruction with a *;” we suppress the
carriage return and line feed, so achiev-
ing our object. The only other alteration
to the program occurs in line 102 where
we alter THEN 9999 to THEN 110 to
give the printed output option.

We now have a fairly comprehensive
answer to our problem, which even the
most inexperienced junior can use to
give quick and accurate answers to
queries. The full listing does show quite
a complicated piece of programming,
and I certainly would not like to have to
sit down write it all at one go. However,
I hope you have seen that it really is not
all that complicated if broken down
into steps, as I have done. The experts
may scorn my methods, but they meet
the criteria I have laid down. The pro-
gram works and it does just what I
want. It operates quickly enough for
the output to be shown both on the
VDU and the printer at the fastest
they will operate. No doubt it could be
made more elegant, but time is short
and there are, no doubt, many other
tasks to perform.

70
77
78
79
80
81
82
83
84
83
86
87
88
89
90
91
93
96
97
98

99
100

101
102
103
104
110
120
130
140
150
160
170
180
190
200
210
220
230
240
250
260
270
280
290
300
310
320
330
340
390
360
370
380
390
400
410
420
999
100
100
100
100
100
100
100
100
100
100

A=B+C(J)

RCJ)=A/P

IFP$<>"ALL"THENB1

J=J+1

NEXT

PRINTCHRS$(147)

PRINT" LOAN SCHEME"

PRINT

Z=FNA(S)

GOSUB10000

PRINT" COST OF GOODS";TAB(30-LEN(Z$));Z%
PRINT

Z=FNACD)

GOSUB10000

PRINT" DEPOSIT";TAB(30-LEN(Z$));Z$
PRINT

J=1

IFP$<>"ALL"THEN9Y8

FORP=12T034STEP6

Z=FNA(R(J))

GOSUB10000
PRINTP ;"MONTHLY PAYNENTS OF";TAB(30-LEN(Z$));Z$

PRINT
IFP$<>"ALL" THEN110

NERTS

NEXT

PRINT"DO YOU REQUIRE PRINTED RESULT 7°
PRINT"IF YOUR ANSWER IS YES, THEN SWITCH"
PRINT"THE TELETYPE ON AND LOAD PAPER"
PRINT"PRESS DATA BUTTON ON TELETYPE AND"
PRINT"TYPE 1 ON PET KEYBOARD"
PRINT"OTHERWISE TYPE 2"

INPUTH

IFHCO 1THEN9 999

OPENT, 4

PRINTH1,"LOAN SCHEME QUOTATION BY C.AXSON & SONS"
PRINTHI

Z=FNA(S)

GOSUB10000

PRINTH1," COST OF GOODS";TAB(37-LEN(I$));Z$
PRINTHI

Z=FNA(T)

GOSUB10000

PRINTH1," DEPOSIT";TAB(43-LEN(Z$));Z$
PRINTHI

=1

IFP$<"ALL"THEN 330

FORP=12T036STEPS

Z=FNA(R(J))

GOSUB10000

PRINTH1,P ;"HONTHLY PAYMENTS OF";TAB(28-LEN(Z$));Is;
Z=FNA(C(J))

GOSUB10000

PRINTH1,TAB(10);"INCLUDING CHARGES OF";Z$
PRINTHI

IFP$<>"ALL" THEN9999

J=J+

NEXT
9 END
00" Z$=STR$(Z)

10 L=LEN(I$)-2
20 IFL=0THEN10040
30 IFNID$(Z$,L,1)="."THEN10090
40 L=L+1
S0 IFMIDS$(Z$,L,1)="."THEN1008O

60 Z$=18+",00"

70 607010090

80 I$=18+"0"

90 RETURN
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Computer Network.

ON

“End of transmission”

Since this column started some fifteen
months ago, we have provided a fairly
complete teach-in on the hardware and
software technology of data communi-
cations on micro systems. We've also
explored the increasing importance of
telecommunications in an era of energy
crisis; move the information to people
rather than people to the information.

In that context, it’s not ‘‘niggling”’ to
keep pressure on the Post Office to
improve their quality of service; it’s al-
most a public duty. Every time I get
twinges of guilt something happens to
banish them (and if anyone from the PO
is reading this, perhaps they could ex-
plain why there is still no telephone in
my new house on the first anniversary of
the order being placed).

The stand at the PCW show last year
attracted a lot of interest. A pair of

PETS were used by many visitors to
swap messages with the PETALECT
stand. The link from my Apple to Rair
Timesharing’s PDP-11 worked well . . .
we also linked successfully to a DEC
System 10, an IBM 370/168 VM System,
a CDC something-or-other and (wait for
it) an Atlas! I hasten to add that these
calls were established by authorized
users.

The Personal Computer Network was
launched at the show and we have since
signed up over sixty participants. This
list will, I believe, rise to well over a
hundred before the end of the year. Even
if you have no communications hard-
ware yet, you can still participate in the
technical discussions by completing the
form in the November PCW, or by
writing to me care of the Editor.

Even when we have published the
directory of members, there would still
seem to be a practical problem in the
administration of the network. It’s
occurred to me that a lot of the time,
money and patience can be wasted by
working through the list to find someone
ready to go ‘‘on line’’. What we need is
some kind of computer ‘‘clearing house”’
which you can connect to and enter your
times of availability and to find out who
else is looking for a contact.

Accordingly, I have started discus-
sions with a couple of commercial time-

sharing companies to see if they would
be prepared to provide such a facility.
In addition to providing a central direc-
tory source, we could also implement an
extensive range of other goodies. Here
are some of them . . .

An online, frequently updated bulle-
tin could be used instead of the trad-
itional newsletter, to keep members in
touch with development. A mailbox or
message-switching  program  would
enable electronic mail experiments to be
carried out. Tele-conferencing tech-
niques could be employed as a means of
developing new concepts and practices
in such areas as high-level protocols. A
series of communications test programs
can aid the development of special hard-
ware and software at the user site.

The availability of high capacity disc
units with the time-sharing service could
provide a low-cost means of storing bulk
data. Some of the prices 1 have seen
quoted suggest that this arrangement
may work out to be cheaper than disk-
ettes for many micro users.

Obviously the existing software
library could be made available (for run-
ning on the mainframe) but we could also
usefully experiment with the distribution
of programs written in basic BASIC.

And last, but certainly not least, it
should be possible to use the big com-
continued on Page 101

BATE MICRDOSYSTEMS LMTITED

Scotland’s Complete Microcomputer Service

now supply and support:

HARDWARE:
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Apple {1 Systems and Peripherals
Commodore Business Systems
A wide range of VDUs, printers, etc.

SOFTWARE:

Incomplete Records Accounting

Sales Ledger

Purchase Ledger
Nominal Ledger

to your specifications.

Stock Control

Payroll

Word Processing

Database

Software can be tailored to your requirements or written completely

Our service is comprehensive, ranging from advice on system selection through
installation and implementation, to operator training and comprehensive
Hardware and Software maintenance.
You don‘t have to take our word for it.
Call us and arrange a demonstration. GATE MICROSYSTEMS LTD.,

THE NETHERGATE CENTRE,
66 NETHERGATE,

DUNDEE.

TEL: (0382) 28194.




comparethe
CompucolorlIl....

Apple I Compucolor I

Basic 16K computer £819 £1185
Disc £398 NIL cost

integral
Colour Display (TV) £239 NIL cost
(with attendant limited definition)
RS233 for printers etc. £110 Included
Modern Interface £ N/A Included
with program controllable
Baud rates
Included with each machine —
Assembler TOTAL £1566 £1185 TOTAL
Text Editor
10 part Basic Tutorial Also included is 18K of ROM
Disc for matter containing 12K Microsoft Type
Sampler Disc BASIC with 6K Graphics Extensions
plus lots morel and DOS, also 4K additional
Dedicated Screen RAM
Also available —
A tfull range of business, scientific Get Sharp, crisp, colour graphics
and personal software. all in one neat economical package.

Call us now on 01-580°8841

cssvwevesvegy

62. New Cavendish Street. London WiM 7LD




The Petsoft Gold Cassette . . .
... presented to Oliver Bulmer,
author of “Mailing List”

— —_— — i - — - ~ — —_ -_— —— — - -

Developed by ACT, Britain’s leading computing group, torunon a
32K PET with Anadex or Datac BD80 printers. Commodore Disk
versions available price £115.

These systems provide full facilities for ledger maintenance,
preparation of lists of outstanding balances, printing of
statements and remittance advices. Full audit trail. Send for
details.

Disk Payroll £50 for up to 200 employees
Disk Stock Control £50 handiing 2,500
stock items (Petsoft/CompuThink Disk) or
400 stock items (Commodore Disk)

We celebrated by slashing
Ledger systems prices by over 60%:

SALES AND
LEDGER £95 Mailing List £15 VAT Pack £17.50 Microchess £14
T Word Processor £25  Invoicing £20 Super Startrek £8
PET BASIC Tutorial £15 Forth £30 Eliza Doctor £8

Assembler/Editor £25 Statistics £7 Backgammon 8

PURCHASE
LEDGER _ £95

Prices exclude VAT. Credit card orders accepted by

Al prices correct at the time of going to Press. telephone. All programs available through your
PET is the trademark of Commodore local PET dealer or direct from: ,
oy = -
=l Radclyffe House, 66-68 Hagley Road, Edgbaston, Birmingham
ED) | } B16 8PF. Telephone: 021-455 8585 Telex: 339396 |
V J — > |
R T P My name s
o, O |
'V, rush me your latest catalogue [ el |
! of over 170 PET programs.
} |
- Postcode L
[ have a new/old ROM PET I have NOPET r



COMPUTER

Games with big trees

Last month we discussed the use of the
minimax method to search game trees,
using noughts and crosses as our
example. This is a game with sufficient
symmetry to reduce the number of
essentially different moves at the start
to three: the centre, a corner and the
middle of an edge. At the second ply
there are a total of 12 essentially dif-
ferent positions, so with only seven
spaces then remaining there will be an
upper bound of 12 x 7! on the total
number of terminal positions in the
whole of the game tree. In practice the
total .will be somewhat less than this
figure, since a number of paths will lead
to a win for one side or the other, or a
draw (i.e. a position in which every row,
column and diagonal has at least one
“0” and one “X” in it), before all nine
elements of the 3 x 3 array have been
filled. In order to play a perfect game
of noughts and crosses with the crudest
of evaluation functions, we could search
the game tree exhaustively, using a score
of +1 for a variation won by the pro-
gram, —1 for a variation won by the
opponent, and O for a draw.

Most interesting two-person games
have much larger trees than this: in
chess there are roughly one million ter-
minal positions in an average 4-ply
search, in Go the figure would be ten
thousand million for a 4-ply search at the
start of the game. How can we cope
with such gigantic combinatorial growth
in our game trees? The answer lies in a
refinement of the minimax method
known as the alpha-beta algorithm.

The alpha-beta
algorithm

The alpha-beta algorithm owes its power
to the argument that if a player can
choose from a number of moves, once
he finds one move which serves his pur-
pose he need not examine the remainder
of the moves in that group. Let us look
at a simple two-person game tree to
illustrate this point (Fig. 1).

Po(So)

| ANOTHER THOUSAND
{MOVES
]

P, (8) Figure 1

P2 (5)

Py, (8)

We shall assume that a program searches
the tree from left to right, and that the
evaluation function assigns scores of 8,
5 and 3 respectively to the terminal
nodes P, ;, Py, and P, ,. If the program
is to move from position Pg, it first
considers move m; and then tries to
decide what its opponent will do from
position P;. The opponent may choose
between scores of 8 and 5, and since we
have adopted the convention that the
opponent’s target is a low score, the
opponent will choose position P, with
a score of 5.

The program now knows that if it
chooses m,, its opponent can prevent

PRUNINGBIGTREES

Here in part three of the series, David Levy introduces a minimax refinement known
as the alpha-beta algorithm.

it from achieving a score of more than
5. This value of 5 is therefore the value
of position P, , assuming correct play by
the opponent, and so the value 5 is.
assigned to S;. We call this process of
assigning values as the program back-
tracks up the tree ‘“‘backing-up”.

The score at S; is now backed up
to So and the program then considers
position P,, to determine whether it
will prefer to play move m; or m,. It
sees that from position P, its opponent
can, if he wishes, move to P,; for a
score of 3, and since 3 is better than 5
from the opponent’s point of view, the
program will wish to deny its opponent
this option and it will not, therefore,
choose move m,. It is completely irre-
levant what the scores are for the
thousand of unexamined brother nodes,
Pzz, P23, om e P21001, because the
move m,; is already know to refute
m, . Thus the program has determined
that m; is better than m,, even though
it has examined only 3 of the 1,002
terminal nodes of the tree!

Of course this particular example
has been specifically designed to sell
you the alpha-beta algorithm, and most
game trees do not allow us to get away
so lightly, but the savings achieved with
this algorithm are certainly substantial
enough to make alpha-beta an almost
essential segment in any program that
searches two person-game trees. The
algorithm always chooses the same
move that would be selected by the
minimax algorithm, but usually in a
fraction of the time.

Since alpha-beta is so very important
in game playing, I make no apologies
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Figure 2

P, (S; [8])
INITIALLY § = + «

Py, (81 [a])
INITIALLY o =-=

Py, (812 [a])

m,,,

P11 (8)

Py (7)

P13, (9)

for including another, more complex
example (Fig. 2). This will show how
the method words for a 3-ply tree and
will illustrate why it has been given its
strange name.

Initially, all non-terminal nodes at
even ply are assigned the value — («). All
non-terminal nodes at odd ply are
assigned the value +o° (f). As usual it
is the program’s turn to move from the
root position Py, and the program is
trying to maximize the value of «. The
opponent moves from positions P; and
P,, trying to minimize the value of §.
‘The program moves from the positions
at ply—2 (P, 19 Py,, Py and Py,), try-
ing to maximize ¢.

The tree search now proceeds as
follows:

1 Examine P;;;. The score of 8 is
greater than —° so « at S, is set to 8.
This score is then compared with § at
S; and found to be less than +oo, so
this value of § is also set to 8. In order
to decide whether the program might
be willing to play m,, this score of 8
at S; is compared with —= at Sy and
gound to be greater, so o at Sy is set to

2 Examine P, ,,. The score of 7 is less
than « at S; |, which is now 8, and since
it is intended to maximize «, the value
of o at S;; is not adjusted, and
therefore the value of § at S; and that
of a at S, also remain unchanged.

3 Examine P;,;. The score of 9 is
greater than —, so o at S;, is set to
9. This score is then compared with 8
at S; and found to be greater, and since
it is intended to minimize § the program
can reject move m,,, knowing that its
opponent can do better with move
myq.

4 The left hand side of the tree has
now been examined and the search
proceeds to the comparison of the best
score achieved so far (8) with whatever
can be reached, assuming best play by
both sides, if the program should
choose m,. This part of the search com-
mences with an examination of Py,
which is found to have a score of 3. This
is compared with & at S, , and found to
be greater, and since it is intended to

INITIALLY a = — '

m,,,

P22 (5)

Py (S [a])
INITIALLY a = — =

P, (5; [8])
INITIALLY
B=+ o

mZZ

ALY
P,y (S2; [a])
INITIALLY a = — =

ms;, m,,, m,,,

P, (3) P1a(2) Py (2) P222(1)

maximize o the program will set this
value of @ to 3.

5 Examine P, ,. The score of 2 is less
than 3, so « at S, (currently 3) is left
unchanged, since it is intended to maxi-
mize a. This score of 3 is then compared
with § at S,, found to be lower, and
since it is intended to minimize § this
value of 3 at S, is set to 3. Finally this
value of 3 is compared with a at S,
(currently 8) and found to be lower.
Since it is intended to maximize «, the
program already knows that m, is
inferior to m;, because playing m, is
not consistent with maximizing o«.

The search is now over and it can be
seen that only five of the eight terminal

wish to verify the validity of this
process by practical means, try assigning
different sets of values to positions
P55, P,,1 and P,5,, and you will
always find that the program prefers
move m; to movem,.

How powerfulis the
alpha-betaalgorithm?

During the past few years there has been
considerable research into the question
of just how big are the savings achieved
using this algorithm rather than simple
minimax. A full discussion of the theo-
retical and practical results of this
research is well beyond the scope of
this series, but the studious reader will
find this work well documented in the
bibliographic references found at the
conclusion of this article. What follows
is a summary of the most important
results, and a brief discussion of their
significance. '

Monroe Newborn has investigated
the power of the alpha-beta algorithm
when searching game trees in which the
moves within any group are examined
in a random order. Table 1 shows,
for various branching factors (b), the
number of terminal nodes which we
would expect a program to examine,
using alpha-beta, in searches of 2 and
3-ply.

It will be seen that as the branching
factor increases, so the proportion of
nodes that can be ignored thanks to the
alpha-beta algorithm also increases. And
as the depth of search increases the
effect of the algorithm is again
increased. So the bigger the tree
becomes, the greater will be the savings
using the alpha-beta method.

The savings become even more dra-

nodes needed to be examined. If you matic when the branches of the
Table 1
2-ply search 3-ply search
b total terminal nodes expectation. | total terminal nodes expectation
2 4 3.67 8 6.84
4 16 12.14 64 40.11
8 64 38.65 512 220.37
16 256 122.11 4096 1214.45

“Are you the computer gentleman

who asked for two parallel ports?”’
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tree are examined in an intelligent
order. In general it is true to say that
within any group of moves the best one
should be examined first, so that if the
best one is not good enough we need
not waste time in examining the second
best, third best and inferior moves. If
the tree is searched in such a way that
the moves are examined in their optimal
order, then the number of terminal
nodes examined will be approximately
2 x/ N, where N is the total number of
terminal nodes on the tree. Thus, for
a game of chess in which the branching
factor is typically 36, the number of
terminal nodes on the tree is 36" for
a 4-ply tree. Yet by using the alpha-beta
algorithm, if the tree is optimally
ordered we need examine only 2 x 36
terminal nodes before we find the best
move from the root of the tree, a saving
of well over 99% when compared with
the simple minimax method.

Taking the figures from Newborn’s
results quoted above, we can compare
the expected number of nodes examin-
ed with random ordering and the
number of nodes examined with
optimal ordering (Table 2).

I hope that the reader is now con-
vinced that forall two-person game trees,
- except the smallest of the small, alpha-
beta is a must. The most important
implication of these results is that
if it is at all possible, you should gene-
rate and/or examine the moves within
any group or family in such a way as
to take maximum advantage of the sav-
ings that can be achieved, and this
means ordering the search in some way.
We shall discuss various techniques for
speeding up the alpha-beta search in
our next month’s article, but one
obvious method can be mentioned here.
First, generate all the moves at the root
of the tree, m; m, .. . etc., and evalu-
ate the resulting positions with the
evaluation function. Sort the moves
so that the move with the highest score
will be examined first, then the move
with the next highest, and so on.

Next look at the first position on the
list and generate its successor positions.
These are assigned scores using the
evaluation function and they are then
sorted, this time with the lowest scored
position coming at the top of the list
and the highest scored position at the

Table 2 2-ply search | 3-ply search

b random optimal* random J optimal*
2 3.67 3 6.84 5.66
4 12.14 7 40.11 15

8 38.65 15 220.37 44.248
16 122.11 | 31 1214.45 127

*The approximation 2 x/ N referred to above
is made slightly more accuratg by subtracting
1. This is not important for very large trees

bottom. (This is because the program’s
opponent is trying to minimize the
score.)

This process is repeated all the way
down the tree, except for the terminal
nodes, which are not sorted. Now, when
searching the tree with the alpha-beta
algorithm, the tree will be found to be
much nearer an optimally sorted tree
than if this process had not been
applied. One disadvantage of this
method, however, is that it requires us
to keep-in memory all the successor
nodes to each node on the principal
variation, apart from the terminal
nodes. So in a search of a chess tree,
with 36 moves at each node, this
method would require us to keep in
memory:

a the root node
b 36 nodes at each level of look-ahead
apart from the terminal node.

In order to combat this problem we
might try to find an extremely compact
method of representing a position, but
if this compactness results in a slowing
down of the search process while each
position is unravelled or created, much
of the effect of the fast alpha-beta
algorithm will be lost. Such problems
require careful thought and it is often
necessary to experiment before the best
balance is achieved between representa-
tion and optimality of search.

Other useful techniques for exami-
ning the moves in a sensible order can
often be found by thinking a little
about the nature of the game. Let us
consider once again the game of noughts
and crosses. The elements of the 3 x 3
array might be numbered as in the
following diagram:

ISR 3
4 5 6

TS Y
A simple way to generate all the legal

but it has been done here for the sake of
accuracy.

moves from any position is to look at
the elements, starting with 1 and work-
ing up to 9, and putting any empty
space on the move list. But with a basic
knowledge of the strategy of the game
we ‘can speed up the search process by
looking first at element 5, then 1, 3,
7 and 9, and finally at 2, 4, 6 and 8.
This method of move generation takes
no longer than 1,2, 3,4, ... 9, yet it
enables the alpha-beta algorithm to
examine the moves in a more sensible
order, thereby taking us closer to an
optimal search process.

Next month we shall examine a
flow-chart for the alpha-beta algorithm
and look at further ideas for speeding
up the search process.

Task for the month

Write a program to play noughts
and crosses, taking advantage of symme-
try and employing the alpha-beta
algorithm. Search the whole game
tree using the primitive evaluation funec-
tion described above (+1 is a win for
the program, —1 a win for the opponent
and 0 a draw).

Test the program (a) when the moves
are generated in a random order; and (b)
when the moves are generated in the
order: centre, corners, middle of edges.
The results should indicate a useful
improvement with ordered search over
random search.
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Interrupt — cont from P66

promising of the new technologies —
viewdata — cannot be seen in its true
development without recognition of the
social fact that it’s closely linked not
only to television ownership, but also
to the telephone. Ask yourself . .. how
could viewdata and all that it promises
for computer terminals in the home
have entered a society which had not

already placed a premium .on
establishing comprehensive telecom-
munications links.

Further, it’s not enough to just
recognise that these products — and
technologies — are developing in the
social context outlined above; in turn
we should also ponder the way in which
the particular form of television we all
know so well has developed in the
western world. A moment’s thought
enables us to see that the TV as we
know it was not a technology, simply
invented in isolation for later massive

effect.

In important ways, television
responded to and was shaped by social
trends in society, the most significant of
which was the twin growth in industrial
society of high geographical mobility
alongside the break-up of the extended
family and resultant shift to the present
nuclear form (mum, dad and the kids
living away from relatives and moving
house a number of times during their

lives). e
Television — that small box in the
living room — neatly adapted to fit

this growing trend of an isolated, yet
self-sufficient family type. It was no
accident . . . the idea of putting it in a
corner of the private home was
developed at the cost of quality and
versatility of image (compare, for
instance, TV to the cinema). This is just
one of many examples of recent home

technologies that consolidate and
encourage our latter day family
structure.

I would be the first to concede that
space available restricts me to only a
simple sketch. I hope, however, I have
been able to show that the way to
look at microelectronics is not
in the manner adopted by most of the
mass media, or even the NCC project.

The spectre of technological deter-
minism must be removed . . . the idea
that technology is in some way aloof
from society. Only by doing this will
people recognise that reality is much
more complex than the starry-eyed
futurologists would have us believe. And
equally we must see that, just as the
silicon chip is a product of a particular
social milieu, so too will be any
similar developments in the future.
They will not carry the inevitable
consequences of an alien technological
invasion, rather they will influence
the decisions people will make about
how our society is, and will in the
future, be organised.

Frank Webster, High Wycombe, Bucks.
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cold blast of realism . . . Malcolm Peltu takes as his main theme this month, Joseph
Weizenbaum’s critique of The Computer Age: A Twenty Year View.

ted by a “‘broad spectrum of  were then transmitted to a
inadequate and inaccurate” Pentagon computer and were
One by one he knocks facts, say in economic accepted as truthful because
down the bullish dreams of models. During the Vietnam they were provided by
the technological enthusiasts.  War, for example, an Air computer.
Force computer was pro- Weizenbaum uses this inci-
grammed to alter all the co- dent to pose serious questions
ordinates for bombing about the responsibility of
education system that does missions in Cambodia to computer scientists for the
not recognise that American make it appear that the application of their techno-
schools are rapidly becoming bombs were dropped on logy and goes as far as to
America’s principal juvenile “legitimate’’ targets in Viet- suggest that the programmer

ments in his critique of The
Computer Age.

The program
kills!

“The computer in its modern On computers in education:

“No fix, technological or
otherwise, of the American

form was born from the
womb of the military. . .

It is probably a fair guess,
although no one could pos-
sibly know, that a very con-
siderable fraction of

computers devoted to a single
purpose today are still those
dedicated to cheaper, more
nearly certain ways to kill
ever larger numbers of human
beings.’

This sour (and somewhat
ungrammatical) note charac-
terises the tone of one of the
most important critiques of
the current wave of euphoria
about the potential of micro-
inspired information techno-
(v)‘;y, a chapter by Joseph-

eizenbaum in what is pro-
bably the best book to-date
on the approaching “infor-
mation revolution’.

The book is called The
Computer Age: A Twenty
Year View and includes
essays from a broad spec-
trum of American specialists
such as microelectronics
pioneer and chairman of
Intel, Robert Noyce; leading
pundit on the emerging
“information society”’,
Professor Daniel Bell of Har-
vard University; and lumin-
aries of what Weizenbaum
calls the “artificial intelligent-
sia”, — Seymour Papert, Mar-
vin Minsky and Terry
Winograd. But it is on
Weizenbaum’s critque of the
book, included as the last
chapter, that I wish to con-
centrate because it poses
questions that are seldom
even hinted at in the general
technological drive.

~ Weizenbaum is a professor
of computer science at the
Massachusetts Institute of
Technology (MIT), but that
does not stop him from ques-
tioning the ethical founda-
:tions of that subject and even
the sometimes false worship
paid to MIT (which he calls
“the very temple of high
science and technolgy”’).

In Computer Power and
Human Reason, which was
mentioned in a previous
review, Weizenbaum presen-
ted a detailed argument about
why he fears that computers
are unlikely to be employed
for the benefit of humanity.
He has sharpened these argu-

minimum security prisons can
be expected to have socially
therapeutic effects. Giving
children computers to play
with, while not necessarily
bad in itself, cannot touch
{;his or any other real prob-
ml

Will the home computer
become as pervasive as
today’s television sets, he
asks? The answer is a firm
NO. He says that the picture
painted of the home of the
future with robots cleaning
wall-to-wall carpets is one
of a “middle class, even an
upper-middle-class home”
and that typical personal
computer applications have
little relevance to solving the
real problems found in the
majority of homes.

He likens the ““euphoric
dream” of home computer
enthusiasts to the belief that
radio, TV and satellite tech-
nology would expose the
mass of children to the bene-
ficial influence of being
offered at home the correctly
spoken word, great drama,
great literature and the most
excellent teachers. But in the
end, these technologies have
merely delivered, according
to Weizenbaum, ‘‘an occa-
sional gem buried in immense
avalaches of the ordure of
everything that is most banal
and insipid or pathological
in our civilisation”’.

The obsession with
computer games, particularly
war games, indicates that
home computers are about to
follow the ‘“same calamitous
seripts,” says Weizenbaum.
He quotes an MIT student
who commented while play-
ing computer spacewar that,
‘“We ought to get more points

for killing than merely surviv-

ing” and says that this could
prove to be prophetic in a
rather deeper sense.
Weizenbaum’s over-riding
fear is that people place too
high reliance on the accuracy
of computer-produced
results, although the compu-
ter system may be contamina-

nam. These false figures

who wrote the systems to
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falsify bombing reports in
Vietnam falls into the same
moral category as an Adolf
Eichman, who was “just
obeying orders”’.

He says that the frequent-
ly used arguments about the
neutrality of computers and
the inability of programs to
exploit or correct social defi-
ciencies are an attempt to
absolve programs from
responsibility for the harm
they cause, just as bullets
are not responsible for the
people they kill. But, he
suggests, that does not
absolve the technologist
‘‘who puts such tools at the
disposal of a morally
‘deficient’ society.”

He ends with a number of
unanswered questions; ques-
tions that are rarely asked
but which raise vital issues
about the limitations of
computing power. For
instance: What limits ought
people in general and techno-
logists in particular impose
on the application of compu-
ters? What irresistible forces
are our ‘‘worship of high
technology’’ bringing into
play? And what is the impact
of the computer, not only on
the economies of the world
or on the war potential of
nations, but on the self-
image of human beings and
on human dignity?

Weizenhaum’s chapter is
only 20 pages long but its
partisan plea on behalf of
humans against machines is
worth more than the reams
of outpourings that ushered
in the new decade on a wave
of technological claptrap. It
also provides a magnificent
coda to the generally
thoughtful, thought-
provoking and knowledgeable

1 book.

Although it costs about
three times the price, The
Computer Age is better value
than the Impact of Micro-
processors on British Business
(which is the result of a sur-
vey funded by the Depart-
ment of Industry to find out
the consensus view of 35
British businessmen, trade
unionists and assorted
pundits on the effect of
micros). A

The consensus opinion
given most publicity was that
“Britain has no choice but
to go forward with micro-
electronics — or go out of
business’’. That emphasis is
not surprising, given that the
aim of the study was to help
the government’s public
relations exercise on behalf
of the micro. Amongst its
more than 200 agreed conclu-
sions the book provides a
bland summary of the main
issues but it lacks the
technical depth and social
scope of The Computer Age.
Surely it’s time to go beyond
thinking of the micro in
terms of profits and to relate
the technology to criteria of
human and social objectives,
as so trenchantly stated by

Weizenbaum.

Business bits

Following in the jetstream of
the microcomputer’s surge
into the small business
market is a shoal of plain-
English intros to computers,
aimed at the much-sought-’
after business user.

‘Those books always claim
to be jargon-free and to give
a practical insight into the
realities of business compu-
ting. Often, however, they
are infested with jargon,
Boolean algebra and out-
dated technology. And the
picture painted of the real
world rarely exists beyond
the dreams of the systems
analysts as immortalised in
systems specs that work on
paper but nowhere else.

Three recent books avoid
these pitfalls while a fourth,
Purchasing Computers by
Edward Sambridge, should be
compulsory reading for any-
one involved in obtaining a
computer.

o of the new business
guides are produced by the
same publisher, Input Two-
Nine. Although they are both
aimed at what appears to be
the same type of reader and

.much of the same ground is

covered, they differ in style
and scope. The second
edition of Computerisation
for the Small Business is by
Ted Cluff, Secretary-General
of the Institute of Data
Processing Management and
provides a brisk and bracing
march through the basic
landscape of business compu-
ting, pointing out all the
necessary landmarks but
without lingering to savour
the details. Each chapter ends
with a practical checklist,
which is alright as a quick
refresher course on the
landmarks but is full of too
many general often unanswer-
able questions like “Is there a
will in the company to suc-
ceed in the operation of
installing a computer?”
Journalist Nicholas
Enticknap’s The Philips
Guide to Business Computers
and the Electronic Office is
more of an A to Z guide of
the detailed terrain. Despite
its commercial sponsorship
by Philips, the text avoids
any bias, although Philips
gets the lion’s share of the
photographs, including a
sgread on their equipment for
the electronic office.
Enticknap places current
computing in its historical
context and takes great pains
to describe in informal lan-
age the nitty gritty of DP
ife, from operating systems
and programming languages
to collators, data range
checks and acoustic couplers.
It’s a tougher read than
Cluff’s crisp words but in the
end more rewarding for some-
one wanting an understanding
of the way computers work,
as well as how to manage

them.

Although not solely for
the business reader, Personal
Computing by Daniel R.
McGlynn provides a good
introduction to the potential
of these smaller, cheaper
systems in professional and
small business applications.
It covers all the expected
ground in terms of scope of
personal computer market,
technology and applications.
What separates it from the
over-enthusiasm which mars
some books on personal
computers is a clear and
frequently restated perspec-
tive of some of the limita-
tions of personal computers
— particularly in software.
Unfortunately, as is typical
of too many Statéside books,
it’s totally oriented to the
US market and the publish-
ers haven’t even attempted
to angle it for the UK. This
means you are told of compu-
ter stores in Birmingham
Alabama but not Birmingham
England; it has a skimpy list
of stores in the rest of
England. And its list of
‘‘foreign’’ magazines includes
only one UK monthly —
Systems International — but
none of the personal compu-

tin;grgress.

, e Sambridge book may
not be exactly bedside
reading but it is an invaluable
desk-side reference, contain-
ing a detailed analysis of
“model”’ terms of contracts
for computers, with the dis-
cussion aimed particularly at
the first-time user. It’s based
on work by the Nationalised
Industries Computer Commit-
tee and the Institute of
Purchasing Supply. By
raisin(gi questions like

agreed standards of perform-
ance, the supplier going
bankrupt and attachment of
equipment, Sambridge gives a
good whiff of the realities
of computing life, although
nobody should think that,
merely by following the
guidelines, all problems will
be sorted out in the hairy
customer-supplier ongoing
trauma situation. (Note: A
bottle of good wine to the
first PCW reader to get the
above last paragraph publi-
shed in'Private Eye’s On-
going Situations column).

Fablesand
chips

What is there in common
between Franz Kafka,
Doris Lessing, Al Einstein,
Beatrix Potter, the Book of
Creation, E.M. Foster and
H.C. Andersen. Answer: very
little, except that Leslie
George Katz has put together
bytes from their works and
produced a quirky and enjoy-
able little book, Fairy Tales
for Computers.

The aim of the selection
is to offer pre-electronic age
fairy tales for computers in

tomorrow’s computer age to
try to show them some o
the quaintness of earl
human antipathy to the
recision processing of
intelligent computers. The
selection is all very tongue-
in-cheeky and, in some cases,
very obscure. For example,
Beatrix Potter’s Tailor of
Gloucester is all about the
lack of a sufficient quantity
of plum-coloured silk twist
to finish a jacket. It’s inclu-
ded because it pays such high
compliment to a quantifiable
measure! (If you can under-
stand that, dear reader,
you’re a better man that I -
Ed), .

The most trenchant piece,
in fact a gem, is The Machine
Stops by E. M. Foster. This
is a short story set in an
age where a machine (it was
written as early as 1928,
long before he could name
the beast Computer) runs a
subterranean world of coco-
oned, pasty-bodied people —
until something goes wrong
... The Nature Theatre of
Oklahoma by Franz Kafka
is a typically surrealist piece
about the day the Theatre
advertised a paradise of
employment and leisure
which could be (and is by
the editor) taken as a
comment on ideas of the
future “‘Leisure Society”.

But The Nightingale by
Hans Christian Andersen is a
clear parable of our times,
with a live nightingale at
first rejected in favour of
a more consistently reliable
robot nightingale, but with
nature triumphing in the
end. All together, an invigo-
rating little book. (Note:
another bottle of vino to the
first letter opened pointing
out the deliberate mistake
in this month’s Bookfare;
the winner must also give
the corrected text).

Discussed in this month’s
Bookfare have been:

The Computer Age: A
Twenty-Year View edited

by Michael L Dertouzos

and Joel Moses (Massachu-
setts Institute of Technolgy
Press, London £15.00)

The Impact of Microproces-
sors on British Business
(National Computing Centre,
£5.50);

Purchasing Computers by
Edward Sambridge (Gower
Press, £12.50)
Computerisation for the
Small Business by Edward

G. Cluff (Input Two-Nine,
£4.50)

The Philips Guide to Business
Computers and the Electronic
Office by Nicholas Enticknap
(Input Two-Nine £3.95 or
£4.95 hard-cover)

Personal Computers by
Daniel R McGlynn (John
Wiley & Sons, £6.00)

Fairy Tales for Computers
edited by Leslie George Katz
(Nonpareil Books, Boston,
£3.00 auailable from Colletts
Books, London).
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SIMPLE TVMONITOR

CONVERSION

Largely for reasons of cost, many a micro user will make do with an ordinary domestic TV, rather than bear
the expense of a purpose built VDU. That means one has to suffer all the usual problems
of degradation of image — caused to some considerable extent by a need to use the set’s unnecessary
demodulation circuitry and the consequent inclusion of an (often cheap and nasty) modulator.
Peter Dunkley outlines one way around the problem.

Having chosen to attach a conventional
television to the output of your micro,
you face some problems. Generally the
video is fed, via the r.f. modulator, to
the TV’s aerial socket. You have the
cost and complexity of the modulator
and connecting leads, together with the
need for some form of power supply.

The degradation in quality (compar-
ed to a VDU) can be attributed to one
major source. . . the filters in the i.f:
and detector systems. Although these
filters are essential for the normal func-
tioning of the set in that they avoid
sound, colour subcarrier and adjacent
channel interference, for VDU purposes,
they do limit the resolution of the dis-
play. Also the modulator and the tuning
of the set can drift; results can degrade
still further and continual fine tuning
may become necessary.

A solution

Mains television sets nearly always have
a live chassis and therefore are difficult
to modify for an external video input;
at the very least, they will require a
bulky isolation transformer.

I decided the answer was to slightly
modify a portable 12" mains/battery
operated set, but in such a way that it
could still function correctly as a tele-
vision — at the flick of a switch. There-
fore, although this exercise involves
buying a low price, portable TV, its dual
function gives an added bonus. The cost
of modification is comparable with that
of a modulator and accomplishment of
the work should be within the capabili-
ties of anyone who can solder, carry
out limited mechanical work and who
understands a little about television sets.

The model I used was a Rank Bush
Ranger 2 (No. BM 6514 B). It’s a 12”
and I chose it because a) it's British, b)
it’s the cheapest I could find (£65-70
inc VAT from Comet) and c) perhaps
most importantly, the set already
contains an isolation transformer in its

power supply.

Although the instructions I give here
will relate specifically to this set, my
guess is that most mains/battery porta-
bles will prove equally suitable —

provided you’re able to work out how

to apply the same kind of modifica-
tions.

A glance at the service sheet and a
quick prod with a scope probe showed
that simple modification was not pos-
sible as virtually any additional wiring

around the video detector resulted in
degradation of the TV sound. Also,
severe ‘“‘damage” would have to be done
to the printed circuit board and at that
stage I didn’t know whether the mod
was practicable. I therefore designed the
additional detector output stage as given
in the diagrams (below and right{.

The main pcb in the set is well
legended on both sides so there should
be no problem in following the instruc-
tions. :

| N

SKT.”

d
1
i
i
|
. b
i MAIN P.C.B.
1
SPACERS : o . ’

P t /
' s
' .

SO T -

N

\‘/ "0
SPACERS / R | . . STIFF WIRES
0. .J\(I
L ‘ __SWITCH
VERO P.C.B. )
¢

Ry

GENERAL VIEW

WIRES

90 PCW




Removing the back
of the television

(These instructions come from the rele-
vant Rank service data sheet. . . it’s
worth having if you can get it).

1 Remove the back of the receiver
(several screws).

2 Slacken the keyhole slot screw at the
top left hand side of the cabinet.
3 Slacken the pivot screw on the right
hand side of the chassis, located by
R23.

4 Remove the crt base.

5 Unclip the battery lead from the
retaining clip on the top of the chassis.
6 Lift up the left hand side of the
chassis until the keyhole slot screw is
clear of its slot and the base of the
chassis is clear of the retaining lug on
the cabinet.

7 The chassis may now be swung away
from the cabinet.

8 To re-assemble, reverse this proce-
dure, ensuring that all the screws are re-
tightened and that the crt base is refit-
ted with its leads over the top of the
main chassis.

Making themods

On the main pcb locate contrast pot
RV5 and plug 2 pin 14 (bottom edge of
pcb). These are joined by a wire
(green?) and there’s also a grey wire
between plug 2 pin 11 and C8; remove
both wires neatly.

Locate also the following points;
earth, which is the lowest edge of the
main pcb, and 11v HT, the pcb track
that runs part way round the tube neck
hole in the middle of the board. When
connecting the 11v HT use the end of
R17 furthest from R47. Check these
with a test meter before use.

Build the new board as detailed in
the diagram. Make up a metal panel and
metal bracket as shown and mount
bracket, board and panel as shown in
the diagrams. Cut a hole in the
rear of the cabinet. As there are
stiffening ribs inside the cabinet it’s
easiest to position the hole with refere-
nce to the inside and not just blindly
mark out on the outside and hack
away. Connect up the new panel to the

“switch and the old peb. Wires are taken
to the rear of the main pcb (the
“wrong” side). . . allow a little slack to
go round parts of the cabinet back when
fitted. Stiff wires are best used for the
switch and socket panel so that it
supports itself in approximately the
right position. After the cabinet back
has been refitted, two screws then
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attach this panel to the rear of the
cabinet (the diagrams should make this
reasonably clear). Note that an addi-
tional step will now become necessary
in the cabinet back removal instruc-
tions, i.e. remove screws holding modi-
fication panel in place.

Conclusion

Let me make it quite clear that I have
only modified this particular set, and no
other. As I pointed out earlier, although
there is no reason why similar modifica-
tion should not be done to other porta-
bles, each case would have to be
considered individually. Also I made no
attempt to build a high quality VDU
with a bandwidth of 15-20 MHz; this
was not my intention. However, a
distinct improvement in display quality
results on a 24 line by 40 character dis-
play when compared.to a modulator fed
system.

I don’t claim too much originaiity
for the actual design. There are great
similarities between ‘“my” circuit and
the Rank original. On a video fed test
card all the resolution gratings are com-
fortably visible whereas the same test

card “off air’’ stops well short of this
level of acceptability. I would estimate
the resolution of the VDU to be in
excess of 6MHz.

I demonstrated my set on a Nascom
1 and found that I could just about
read a full line; ideally the line length
needed reducing. Tweaking the HT
voltage would probably help, but could
introduce other problems. A better
solution would be a software fix.

A note of warning. . . television sets
do contain high voltages and are design-
ed to be totally isolated from outside
interference. As this modification vio-
lates this principle and the set is not
“busy little finger’’ proof, the new panel
should be connected to earth and an
earthed mains lead fitted.

With your modified Bush, as a bonus
you can still listen to your chosen
programme while in VDU mode then at
the flick of a switch you can flip over to
watch the interesting bits. In addition,
for those interested in portability and
versatility, the VDU will function
happily on 12 volts (drawing 1% amps)
— an ideal solution, perhaps, for the
campsite micro enthusiast!

COMPONENT LIST

Resistors
4K7

270R

75R (82R if 75R not available).
3K3

270R

470R

100R

SEMICONDUCTORS

D1 1N916 or similar

Q1 2N3819

Q2 BC172B (BC109C would do)

MISC

Small piece of 0.1 inch Veroboar

Capacitor

BNC socket 750hm. (e.g. Radiospares 455-680)
Double pole Change-Over switch (e.g. Radiospares 316-715)

Assorted Metalwork, spacers, nuts, bolts etc as required

1nF
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COMPONENTS AND SYSTEMS FROM TRANSAM COMPUTERS
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TRITON IS IMPRESSIVE!

PRACTICAL COMPUTING REVIEW DEC. 78.
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AVAILABLE NOW FOR
TRITON

CP/

Disc operning

Y
managcmant Mnkas Triton fully CP/M compatible an
able to run CP/M based softwara. Triton will support up t

software user group facilities available. SAE for details.

systeam complete with text editor,
utilities and complete file

d
o

four 5} or 8" drives single or double density full CP/M

TRANSAM BDSC PRINTER

\

-~ —

TRITON

COMPUTER
SYSTEM.

Designed for ease of construction and flexibility.
Kits come complete and all components and
software are available separately. UK designed
and supported. Fully documented hardware and
software and a totally flexible approach to system
building. Powerful and easy to use system
monitors a range of languages available.
Firmware is Eprom based and upgrading from

® L4.1 with 1k monitor 2k basic £286
® L5.1 with 1.5k monitor 2.5k basic £294
® L6.1 with 2k monitor 7k basic £399
® L7.1 with 2k mon 8k extended basic £409
® L8.1 4k ed/mon 20k res pascat £611
® 9.1 CP/M disc based system P.O.A.
® 8kram card kit (2114L) £97
® 8k Eprom cards (EXCL 8x2708) £31
©® Motherboard expansion 8 slot £50
® Trap-res assm/edit etc (8x2708) £80
@ Transam BD80 Bi-dir printer £595
® TVM10 video monitor 8” £79
® Eprom prog (2708) kit £29.50

SEND FOR OUR CATALOGUE FOR FULL

DISK DRIVES & POWER SUPPLIES

AL SA400 53" drive £205.00
SAB0Q 8" drive £380.00
Power one guality power supplies
CP249 1x5¢ PS £33.00
CP323 2x53 PSU £60.00
CP205 1x8" PSU £56.00
CP206 2x8" PSU £76.00

TCL PASCAL CP/M compatible

A standard Pascal compliler available on a resldent {20k)
Eprom based configuration® or available to run under CP/M
on 8" disc plus documentation. CP/M version £90—°P.0.A.

one level to the next is easy. DETALLS OF TRITON FEATURES ! D"_ PLUG SOCKETS & SW|TCHES

S, I B, SO
. 8DIL ) ! 4DIL 120

FULL RANGE OF MICRO SUPPORT CHIPS — IN STOCK_ DL 03 DL OJB  leL 065 T 178
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SNT4LSOIN zz SN74LS55N 21 SNT4LS13N 95 SNT4LSTI96N 120 SN74LS326N 2.65 8212 220 2101 232 b B ‘2%"“ bee Hebas DO UL .;n

SN74LSO2N 26  SN74LSBIN 150 SN74LS145N 120 SN74LS19IN 120 SN74LS32IN 266  B216 280 210214 120 28DIL 076 Dn 030 18DIL 150 v §

SN74LSO3N 26 SN74LS73N 36  SN74LSI4BN 1756 SN74LS22IN 126 SN74LS352N 1.35 6224 280 2111 232 G 0 “gl gy emn

SNT4LSOAN 26  SN74LS7AN 40 SN74LSISIN 86 SN74LS240N 220 SN74LS353N 150 3853(F8) 10.00 2112 248 2601 D e Ton TORCE

SNTALSOSN 26 SN74LSTSN 48  SNT4LSIS3N 60 SN74LS24IN 190 SN74LS365N 85 8228 420 6810 4.00 48DIL i

i i e o T

N74LSOSN 2 4 SN74LS367N 65 8728 1380 L

SN74LSTON 18 "SN74LSB3AN 1.16  SN74LSISBN 126 SN74LS244N 2.10 SN74LS3BBN 85 6522 876 21141-250 7.60 _

SNTALSIIN 26 SN74LSBSN 1.10 SN74LSISIN 60 SN74LS245N 360 SN74LS373N 176 8251 500 740920 1100 COM PUCOLOR " FULL COLOUR

SNTLSIZN 26 SNT4LSBEN A0 SN74LSI5BN 89 SNT4LS247N 126 SN74LS37aN 170 8253 1100 740921 1100 @ 13" 8 colour crt display — SPECIAL

SNT4LS13N 66 SN74LSION 85  SNT4LSIGON 1.15 SNT4LS24BN 196 SN74LSITSN 72 8255 500 74€929  11.00 @ Built in 5 disk GRAPHICS

SN74LS1aN 89 SN74LSSIN 98  SN74iS1GIN 146 SN74LS24SN 130 SN74LS377N 176 8257  €11.00 4027 5.00 OB te s d\Dasteliniiom

SN74LST5N 26 SN7ALSIIN 90 SN7ALSIGN 116 SN74LS25IN 146 SN74LSI7BN 132 8258 1250 4044 1.00 0171t X Vbl aa e nad PACKAGE

SN74LS20N 20 SN74LS93BN 85 SN74LSIBIN 90 SNT4LS253N 126 SN74LS379N 140 8155 1250 4085 700 LG LREL Q, £ Plus

SN74LS2IN 26  SNTALS9SAN 120  SN7ALSIGAN 150 SN74LS257N 140 SN74LS3BIN 365 6402 500 4080 17.00 @ R5232 + 50 pin bus === 985 o

SN741S22N 26  SN74LS96N 1.76 SN74LS1G5N 1.70 SN74LS258N 95 SN74LS386N 57  6821P 450 2107 7.80 ® 8k user RAM — fully expandable v,

SN74LS26N 29 SNT4LSIOIN 39  SN74LSTBBN 175 SN74LS25SN 1A5 SN74LS390N 198  6850P 480 ms(ssma)nn

D xS n e n el waomin s, e

N74L 5 SN74LSI 6IN 350 SN74LSIG5N 180 AY5.2376 11.60 zanm aoo

SNTALS30N 25 SNTALSIT3N 44 SNTALSIZON 260 SN74LS26BN 33 SN74LS396N 170 MGC1441i 1200 Z80CTC 800 §100 DISC CONTROLLER £195 [

SNTALSIIN 27 SNTALSITAN &4  SNT4LSITIN 220 SNT4LS2IIN 185 SN74LS398N 276 M57109 1243  Z80AP10 960

SNT4LS33N 39 SNJ4LSI2ZN 79 SN74LS174N 1.15 SNT4LS2TIN 79 SN74LS399N 180 M57160 1000 ZBDACTC 9560 As used on Triton. Fully built

SNT4LS3IN 29 SNTALSI23N 90  SNT4LSITSN 106 SNT4LS2B0N 176 SN74LS424N 450 M57161 1000 EPROMS will drive Bx8” or 8x6}” drives.

SN74ISIBN 29 SN74LS124N 150 SN74(SI8IN 276 SN74(S2B3N 180 SN74LS445N 125 TMS6DIt 600 1702 5.00 Single or double sensity. Works

SN74LSAON 25 SN74LSI25N 66 SNTALSTSON 176 SNT4LS290N 180 SN74LS447N 126 B1LS35 180 5204 600 TuLsh )

SN741342N 79 SNT4LS126N 65 SN74LST9IN 175 SN74LS293N 180 SN7415490N 195 B1LS98  1.80 2708 800 Ol Al ST G
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SNTALSBN 96  SNT4LSI33N 39 SNTALSIG3N 176 SNT4LS298N 220 SN74LS6BON 95 BILS98 180 2532 60.00 on board crystal - CPU independant

SNT4LS4IN  1.08  SNT4LS13N SNT4LS194AN 189 SNT4LSI2AN 180 SN74LSBTON 270

DPS.1 MAINFRAME — PASCAL SYSTEM

MULTIWAY CONNECTORS

kettes and connectors.

VAT 15% P. & P. 40p on small orders.
For larger items please Tel.
Telephone credit cavd orders

accepted subject

CRYSTALS 4AMHz 210 F8(3850} 9.50
100k 300 4.43M 1.00 8080A 6.33
200k i SMHz 2.70 680! 2400
1MHz 360 BMHz 270 280 8.00
1008k 3.50 TMHz 270 280A 15.00
1843k 300 7.168M 2.50 B085A 1286
IMH: 150 8MH:z 270 6502 8.00
2457k 3.05 10MHz 2.70 SCMP11 10.00
3278k 270 10.7M 270 6802 1395
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TRANSAM COMPONENTS LTD, 12 CHAPEL STREET, LONDON NW1
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CALCULATOR CORNER

Dick Pountain ruminates on the pruning of calculator programs, and the randomizing of a certain random

number generator.

SAVING STEPS

MORE ORLESS RANDOM

Looking back to my promise of a
couple of months ago to provide you
with more advanced programming infor-
mation, a problem occurs to me.
Namely, what is advanced? Since I
flatter myself that perhaps ten or more
people read this column, what some
readers find advanced may be insulting-
ly obvious to others. (I have evidence
from correspondence that there are
people out there with more program-
ming experience than myself!) Since
this problem is essentially insoluble, all
I can do is apologise now to any readers
to whom the following is old hat.

What I want to do for a change is to
follow through the evolution of a part
of a program which I recently wrote and
which nicely illustrates the logic of pro-
gram development. (The notation used
is for my Casio FX502P, but it can be
followed on any calculator with indirect
addressing. For the benefit of TI and
Hewlett Packard owners: Min means
STO, MR means RCL. M+ means SUM
and M— means INVSUM, X < M means
EXC, and FRAC means INVINT.)

The program is for costing the print-
ing of magazines, and one subroutine is
designed to compute what combination
of 32, 16 and 24-page sections are
required to make up a given size of
magazine. This is achieved by dividing
the page total by 32 and then perform-
ing tests on the fractional remainder to
see how many 24s and/or 16s are
required. Stated in this way the program
structure which immediately suggests
itself is:
+32=Min 1 FRAC
—.75=x>0G0TO 1
+.25 = x=0 GOTO 2
+ .25 = x=0 GOTO 3
MRI INT Minl OMin2 Min 3
GOTO 4
LBL1 MR1 INT Minl 1Min2 OMin3
GOTO 4
LBL2 MR1 INT Minl 0 Min2 1Min3
GOTO 4
LBL3 MR1 INT—1=Minl 1Min2 Min3
LBL4

The numbers of 32s, 24s and 16s re-
quired are now in memories 1, 2 and 3.
Like most of my first attempts, this is a
naive and horribly wasteful approach,
but it works, which is better than having
something elegant which doesn’t!

What measures suggest themselves to

refine it? The three conditional bran-
ches are clumsy; perhaps indirect
addressing could eliminate them. The
idea of “‘testing” expressed in my first
formulation of the problem has proved
misleading since the remainder from the
division can generate its own branching

address as follows:
+32 = Minl FRAC

x 4 = INT Min4 IND GOTO 4

The indirect GOTO will cause bran-
ching to labels 0,1,2 or 3 in half the
number of steps required by the three
x=0 tests.

The second half of the program is a
horrible mess with a rat’s nest of GOTOs
which would give a structured program-
mer palpitations, and much duplica-
tion of memory instructions. By suit-
ably altering the order of the labels, it
should be possible to allow the program
to “fall through” these sections rather
than jumping in and out, so that few
memory instructions need to be dupli-
cated:

MR1 INT Minl OMin2 Min3. . . ...
LBL 1 1M—1Min3

LBL 3 1Min2 GOTO 0

L3L 2 1Min3

LBL 0

This has halved the number of mem-
ory operations and exterminated a
couple of GOTOs and the result is
beginning to look almost -civilised.

The last steps of pruning and tidying
involve making maximum use of the
contents of the X-register (display
register) at each step. For instance, the
MR1 INT Min 1 is unnecessary as M—1
placed after FRAC achieves this effect
in one step. Also, the indirect address
could be stored in one of the working
memories and its value used when
appropriate — which also frees a
memory register.

The end result is:
+32 =Minl FRAC M—1
x4 = INT Min2 OMin3
1IND GOTO 2
LBL1 M—1 Min3
LBL2 X+M3
LBL3 X+M2
LBLO

What has been achieved here is a
reduction from 62 to 26 program steps,
but more important to me is the sense
of pleasure in making every step earn its
keep and in utilising more powerful in-

structions to do it. The more advanced
programmers among you may be able to
write economically from the first
attempt, but I find for myself that there
is virtue in following this evolutionary
path from a naive but quick-to-write
and logically obvious prototype. The
refinement process then becomes more
than a mere tidying up of loose ends;
rather it is an attack on the structure of
the algorithm itself, with the object of
making it fit the calculator’s way of
working rather than one’s own.

Calculatorcorner 2

Finally, as promised, a brief word on
the Casio’s Random Number Generator.
Most owners of this machine will have
discovered by now that the distribution
of numbers given by using RAN# (or

even RAN# RAN# as suggested in the
manual) in a program is very poor
indeed.

_ Those who have not verified this may
like to run this program:

LBL1 AC RAN#x 10+ 1 = INT Min0
IND ISZ GOTO1.

This stores the frequency with which
the digits 1-10 are generated in their
respective memories 1-10, and over 100
or so trial you may well find none of
certain digits generated! Typical stand-
ard deviations for 1000 trials (mean fre-
quency 100) are between 40 and 80!

Using double RAN# doesn’t improve
things and often it gets caught in loops
of varying size generating the same
sequence cyclically.

The answer, provided by Mr. Caul-
field of Casio, is as follows:

The random number generator, like
others of its kind, requires a ‘“‘seed”,
and on the 501/502 the contents of the
X-register are taken for this seed. The
sequence 1 M+n, MRn RAN# will, by
providing a constantly increasing seed,
give a good distribution (6~ 5.4 on 1000
trials in my case). n represents any
memory register, and of course you may
be able to find a suitable seed already in
your program without dedicating an
extra register.

While on the subject, owners of other
calculators without random number
generators who don’t know a good rout-
ine will find this sequence gives an
excellent distribution:

RCLn + m =x¥5 = FRAC STOn

A seed between O and 1 should be
stored in memory n before use. The
power 5 may be replaced by other num-
bers; I haven’t investigated the effect on
distribution except that x> which exe-
cutes rather faster gives a marginally in-
ferior one.
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THEMEMORY LINGERSON

~PART 2

Last September PCW published a design by John Stephenson for a simple SC/MP based PROM programmer.
He has now developed an enhancement which enables the copying of selected sections of
existing PROMSs, thus, for example, allowing you to bypass burnt-in bugs while keying in the correct code. ‘

ASELECTIVE
PROMCOPIER

Copier hardware

Two additional sockets are required,
connected pin-for-pin to their opposite
numbers SK1 and SK2 on the Program-
mer, with the exception of Pins 18 and
20 (PGM and C’é; Since these two
sockets are only used as ROM, Pin 18
of each is grounded. Both Pin 20s are
taken to one side of S3, and the other
side of this is connected to Pin 20 on
SK2. The lead which ran from SK2 Pin
20 to IC1 Pin 3 is disconnected from
SKg and is run to the wiper of S3.

S3 now forms a Read Master/Read
Copy switch, necessary since both
Master and Copy occupy the same
memory position, 0400 — OQ7FF.

Programmer

To provide faster copying for 2708s the
Monostable period may be reduced to
10ms (nominal) by means of S4, selec-
ting a 2MFD capacitor. This must not
be used when programming 2716s, and,
with 2708s, preferably not for blocks of
data less than 16 bytes long, as data
corruption may then occur.

Software

This program can be used for both
programming and copying. When loaded
with the start and end addresses of the
data to be copied from the Master
EPROM, (at 0F20, 21, 22, 23) and the
start address to which the data is to
begin in the copy EPROM, the program
sequences through the addresses, read-
‘ing data from the Master and program-
ming it into the copy. Auto-indexed-
addressing is used to allow easy sequen-
cing, and P1 is used to point to the
Master source address, with P2 as the
copy destination address. The program
can be used to insert blocks of data into
a copy, corrections for example, by
copying up to the bug, programming the
fresh data, which has been loaded into
RAM, from OF70 to OFEF, and then
continuing with the copying from the
end of the bug.

. B
Operation
Load up with Master and Copy, and
apply power (don’t be tempted to
insert chips with power on!).

Load start address of Master block

to 0F20, 21

Load end address of Master block

to 0F22, 23

Load-start address of copy to 0F24, 25
(Blocks may be any size up to 1K)

Load 0F37 with the number of cycle
repeats required, 80H for a 2708 (128
repeats) and 01H for a 2716.

Remember that $2 must be set to select
the upper or lower 1K of a 2716 to be
programmed.

Set S1 to “Program”, S3 to ‘“Read
Master”, and S4 as appropriate to the
block length or EPROM type, and run

Notesandcomments

The prototype copies %K in approxi-
mately 7“2 minutes. This is not up to
the thenretical limit of 30 seconds, but
who cares? People who do care can
reduce the monostable time still further
but only by adding complication and at
the risk of destroying the PROM!

The multiple switches could be re-
placed by a multi-pole switch if
required, as S1 and S3 can be ganged.

Further, S3 could be implemented
with a handful of gates operated by
“flag 0” on the SC/MP. It would then
be very simple to write a verification
program to compare copy and master
for errors caused by duff PROMs, etc.

If you can’t afford Zero-insertion-
force sockets (like me!) shop around for
24 pin gold-plated ones and ease out
the contacts with a dressmaking pin.

the program from “START;’, 0F29. This avoids lots of bent I.C. legs!
Program listing, p102 I
/ —49 19—»+12V
—10
—11 21— -5v
p —113
A 14 24 » 450
T —15
4 —16
—117
A SK3 10K 10K
p ] 8 2708 )
Snoiva | § 1§ o |
CORRESPONDING — s
PINS r—s 20 < » >
ON s —14 “READ TO C8, SK2
SK1 & 2 s —13 MASTER” ¥ S3 &S1 “READ”
— 2
— 1
—123 18
|
12 —
TO IC1 PIN 3
— 9 24
—110
—11 21
— 13
D__114
A ___115 )
X —16 54
17 ska
A__1g 2716 20p—p— |
D__19 o [
D__1¢
i s A BT
S __|
giz=g g SUGGESTED  [=—-
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w==="" Britain’s most up-to-date and comprehensive guide to the selection of microcomputer
equipment, compiled for PCW by Richard Olney of Heuristic Consultants.

Machine Main Distributor/s Hardware Sottware Miscellaneous
{Price from (No. of Dealers) {Documentation)

ABC 80 CS Microsales: 01 6-40K RAM: GO L Dy
(£790) 444 7739 (TBA) 16x40 b&w VDU: 4680 bus:’
IEEE 488: RS232 port: option —
218131551/4" F/D (160K, own DOS),

(e Graphics loudspeaker with 128
effects: Vlewdata companble (S)

ACT 800 Computhink: 021 48K RAM: 6502: dual 54’ F/D DOS: ExBASIC: A: ngh res graphics: also model with
(£3,450) 455 8585: (50) (800K): 12”, 30x64 VDU: RS232 Dis A: U dual 8" F/D (2.4MB), £4,450:
port: 1 P/P ption — extra dual 5% 'F/D
(800K): (B)
Alpha Micro Alpha Micro (UK) Ltd 64K-16M RAM: 16 bit: dual 8” multi-user O/S BASIC: Expands to 1200 MB, 32 terminal
(£8,200) 01-250 1616 (TBA)- F/D (2.4MB): 6 S/P: modular M/A: Pascal system: (E)
Altos ACS 8000 Logitek: 02572 66803 64K RAM: Z80: 1K ROM: dual CP/M: BASIC: Fortran: (S&H)
(£3,398) (TBA) 8" F/D (1MB): 2 R§232: 1 P/P Cobol: Pascal: M/A
Apple II Microsense: 0442 16-48K RAM: 6502: 8 I/0 slots: O/S: BASIC: Pascal: 280x192 high res graphics:
(£810) 63561 (80+) %ggign —single 5%4” F/D (116K), games: integer BASIC in 6K ROM (S)
Attache R.H.Thorpe Ltd: 0276 48K RAM: 8080: dual 8’ F /D ExBASIC: Fortran (S)
(£7,000) 29492, R.J.Spijers Ltd: SGIGK) 9", 16x64 b&w VDU:
0603 416573 (TBA) 80 cps printer
Billings BC-12FD Mitech: 04862 23131 64K RAM: Z80A: dual 5” F/D DOS: BASIC: Fortran: 8" F/D (2MB) to replace 5’
(£4,295) (TBA) (640K): 12”, 24x80 b&w VDU Cobol: A %g _(7)58 (gt;dmonal dual 8” F/D,
CBS Mk 1, 2&3 Compelec: 01-636 1392 64K RAM: Z80: dual 8” F{ CP/M: BASIC Mk. 2 with 2MB F/D, £5,900.
(Mk1, £4,900; Mk (N/A) (1MB): 12", 24x80 VDU; 132 Can upgrade to Mk.3 — £8,150
£5,900; Mk3,£8 156) col, 30 cps printer: 2 S/P: 1 P/P (11MB H/D and 4 more S/Ps):
Desk mounted: (S&H)
Challenger 1P & C2 CTS: 0706 79332: 4-32K RAM: 6502: C int: RS232 0O/S: BASIC: A: D/A conv: col capabxhty 8K
(1P, £238;C2, £404) MBM: 01-980 3993. port: ExBASIC microsoft BASIC in
Mutek: 0225 743289. option —dual 5%’ F/D (160K).
Millbank Computing: £550: for C2, dual F/D
01-549 7262, U-Micro- 8 .15MB) and 20MB H/D: runs
computers: 0606 SI business software on 8’ F/D.
853390. Byte Shop: 01-
518 1414 .
Challenger C3 As above 32-56K RAM: 6502, 6800, 0S865U: BASIC: CP/M: Also C3B & C3P H/D modules:
(£2,334) %81% Sd/\;al 8" F/D (1.15MB): Fortran: Cobol 74MB for about £10,000: (S&H)
Comma VO3 Comma: 0277 32K RAM: LSI11: dual 8 F/D RT11 O/S (£750): Many configurations possible:
(£4,200) 811131: (N/A) (5131() 4 serial DLU11S ports: BASIC: Cobol: Fortran (H)
modular
Compelec Series Compelec: 01-636 64K RAM: Z80: dual 8” F CP/M: A: CBASIC: Also with double density F/D
(£2,400) 1392: (N/A) (512K): 2 RS§232 ports: 1 P/P cobol: Fortran Pascal (1MB), £2,900: 1K EPROM: (8)
Compucolor II Abacus: 01-580 8841: 8-32K RAM: 8086: 13", 32x64 ExBASIC (ROM): A 16K module, £1,078: 34K,
(£998) (6) 8-colour VDU: single 5%4” F /D £1,209: maintenance and pro-
(51K): RS232 port gramming manual available: (I)
Compucorp 625 Compucorp: 01-952 60K RAM: Z80: dual 54 F D A: BASIC: U Also 655 model with 320K F/D
(£6,000) 7860: (17) 700K): 9”°, 16x80 b&w VD capability and 12, 20x80 V.
0 cps pn.nter 1 RS232 port — £4,345 (B) =
Comp Workshop Comp Worksh 32K RAM: dual 5% F/D A: BASIC: Fortran: This is an example configuration
System 1 01-491 7507 (N /A) (170K): 9, 16x64 b&W VDU: Flex: Pascal: Pilot from a fully compatible modular
(£1,600) modular . range: (E)
Cromemco System 2, Comart 0480 215005; 64K RAM: Z80: dual 54’ F/D CDOS: BASIC: Cobol: All systems expandable to multij-
System Z2H, atron: 0742 585490 ¥346K) Sys 2 and Z2H du 8” Fortran Multi-user user (2—7 users). £3,455
System 3 i Mlcrocentre 031 2 /D (1.24MB) Sys. 3 S/P PP BASIC:'A: £6,400: 11 and 32MB options:
(£1,995/£4,998/ 2022 (20) also dual 8” F/D (996K) on Sys.
£3,293) 2 and 3: (E)
DAI Data Applications (UK): 12-48K RAM: 8080: C int: BASIC (ROM): U Up to 255x335 resolution graphi-
(£998 48K version) 0285 2588 (TBA) 24x60 VDU int: RS232 port: (ROM) cs: 3 notes and noisé generator:
' Over 20 industrial ints: PAL output to TV: games paddle
2 Cints
Digital Microsystem Modata: 0892 39591 64K RAM: Z80: dual 8’ F/D CP/M: BASIC-E: Up to 6 additional F/D units
DSC-2 (TBA) (2.28MB): 4 RS232 ports: EIA CBASIC: Cobol possible: (H)
(£5.395) . port Fortran: Pascal
Durango F-85 Comp Ancillaries: 64K RAM: 8085: dual 5%4 F D O/S: DBASIC Takes up to 5 work statlons fully
(£8,250) 07843 6455 (12) SIMB) 9”, 16x64 green VD integrated system: ns —
32 col 165 ¢ps printer: N/P additional dual 5’/4" F/D (1MB)
and 12 MB H/D: (S)
Dynabyte DB8/1 Dynabyte UK/Europe 32-64K RAM: Z80: S100 bus: CP/M: BASIC: Cobol: Expands to multi-user system:
(£1,500) Ltd: 0723 65559 (6) 2 RS232 ports: 1 P/P Pascal opnon —dual 8 F/D (1MB)

: also DB8/2 with du
51/4” F/D (400K), £3,000 (E)

Equinox 200 Equinox: 01-739 2387 64-256K RAM: Z80: 10MB H/D: CP/M: BASIC: Cobol (S&H)
(£9,995) (N/A) 15", 24x80 b&w VDU: 150 cps Fortran: MVT/FAMOS.
pnnter 6 S/P
Euroc Eurocalc Ltd: 01-405 64K RAM: 8080A: dual 8’ F D CP/M: CBASIC: A: U: A year’s maintenance and station-
(£7,995) 3113 (TBA) 1MB): 15, 25x80 b&w VD ery supply ine: (S)

32 col 140cps printer
Executive Minicom- Binatone 01-903 5211 See Video Genie

puter
Exidy Sorcerer veport Data Products 8-32K RAM: Z80: RS232: 1 P/P: 0O/S: ExBASIC ROM) High res graphics capability: 16K
(£650) 073 798157 (27) $100 connector: 30 x 64 VDU 1/0 Editor: A: CP/M: Algol: version; £760: 32K £859: 48K,

Fortran £960: option — dual 5%” F/D
(630K), £1,200: User program-
mable character set: (I

List of Abbreviations F/D Flopgy disc M /A Macro assembler S/P Serial port
G/C Graphics card N/A Not available T./E Text editor
A Assembler H Hardware N/P Numeric pad TBA To be announced
B BASIC H/D Hard disc 0 S Operating system U Utility
[o] Cassette 1 Introductory Parallel port
E Extensive Int Interface S Software

Please note: Software items listed in italic are not included in the basic price of the equipment. All prices are exclusive of VAT.
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Machine
(Price from)

HP 85
(£2,240)

Hewlett Packard Ltd:
0734 784774 (16)

Hardware

16-32K RAM: C.P.U.: 5"’ 16x32

b&w VDU: C

200K 64 cps
printer: RS23 P/P

port

Software

BASIC:

Full dot matrix graphics
compact portable unit: (S)

IMS 5000 Equinox: 01-739 2387 32-64K RAM: Z80: dual 5%”  CP/M BASIC: Cobol:. 3 drives option: (S&H)
(£1,935) (20) F/D (320K) Fortran: Pascal
IMS 8000 As above 64-256K RAM: Z80: dual 8” CP/M: BASIC: cobol: 4 drives option: (S&H)
(£3,515) F/D (1MB) Fortran: Pascal:

Micro Cobol: MVT/
FAMOS: Multi-user

IMSAI VDP 42
(£3,900)

Computermarket: 0603
615089 (TBA)

32-64K RAM 8085: dual 514"
F ;,/%4x80 b&w

IMDOS (CPéM comp):
A: ExBA

Supports 8 addmonal F/D drives:
also available, VDP 44 with F/D

S/ CBASIC: Cobol: (780K), £4, 400: (H)
Fortran
IMSAI VDP 80 As above K RAM: 8085: du: TMDOS: A: ExBASIC: (H)
F/D (1.2MB): 12, 24x80 U: CBASIC: Cobol:
(e300 ) b&(zW(VDU s S/P:'1 P/P Fortran .
ITT 2020 ITT: 0268 3040 (15) 16-48K RAM: 6502 Monitor: A: ExBASIC: 360x192 high res graphlcs Ex-
(£867) Dis A: BASIC in 6K ROM: options —
single 5%’ F/D (116K), £425;
16K RAM, £110; RS232 port
£96: 32K system, £931: 48K sys-
tem, £995: (B)
LX-500 Logabax Ltd: 01 965 32K RAM: Z80: dual 5% F/D DOS: BASIC: A Other printers available: (S)
(£3,500) 0061 (13) 180K): 12” 25x80 b&w VDU:
00cps printer
Megamicro Bytronics: 0252 256K: 8080A: dual 8” F/D CP/M: U (H&B)
(£6.080) 726814 (5) 1MB): 12”, 20x80 b&w VDU:
20cps printer: 2 S/P: 2 P/P
Micro-Engine Pronto: 01-599 3041 64K RAM: MCP 1600: 2 RS232 BASIC: Pascal CPU has user written word set:
(£2,080 (TBA) ports: 2 P/P options — dual 5%” F/D (1MB)
and dual 8 (2MB): (S&H)
Microstar. 45 Plus Data Efficiency: 0442 64K RAM: 8085: dual 8” F/D STARDOS: CP/M: (E)
(£4,950) 57137 (TBA) (1.2MB): 3 S/P: RS232 port BASIC: Cobol: Fortran : _
MSI 6800 Strumech: 05433 4321 16K RAM: 6800:C: 9, BASIC: Mini A: U Up to 8 serial or parallel ints
(£1,203) (5) 16x64 b&w VDU: 1 S/P possible: (S&H)
MSI 6800 System 1 As above 32K RAM: 6800: dual 5%’ F/D DOS: BASIC: U: As above: option — dual 8” F/D
(£2,175) (160K): 9" 16x24 b&w VDU: A: Fortran (624K), £1,640: (S&H)
RS232 port
MSI 6800 System 2 As above 56K RAM: 6800: single 8’ F/D DOS: BASIC: Multi- Rack mounted: options — dual
(£7,500) 3312}{) 10MB H/D: RS232 port: user BASIC: A 8” F/D (624K), £1,640;:10MB
”, 16x64 b&w VDU H/D, £4,250: (S&H)
MSI System 7 As above 56K RAM: 6800: dual 5% F/D DOS: BASIC: A Choice of FDOS, SDOS or Flex:

(£5,200)

(640K): 9”,16x24 VDU: 1 P/P

also option — 10MB H/D: (H&S)

North Star Horizon

(48K, £4,650)

Comart: 0480
Comma: 0277 811131
Equinox: 01-739 2387
(20)

24-56K RAM: Z80A : dual 54>
F/D (360K): 15, 24x80 b&w
b III’)/I[J’ 150 cps printer: 28/p:;

DOS: BASIC: CP/M
Cobol: Fortran: Pascal

(E)

Oxford Mini-
computer

Binatone 01-903 5211

See Video Genie

PET 8K,16K & 32K
(£5650, £675 & £795)

Commodore: 01-388
5702 (150)

8-32K RAM: 6502: 'C: 9”
25x40 VDU: IEEE488 port

O/S: BASIC: A: Forth
Pilot:

BASIC in 8K ROM: options —
dual 5%4” F &{53K) £795;
same, but ), £995, plus
with the 2 01 -8, £30 for the disc
operating ROM:

Powerhouse 2
(£1,175)

Powerhouse Micros:
0422 48422 (TBA)

64K RAM: Z80A: 57, 27x96
w

32-
b&w VDU: 1 P/P: RS232 port

FDOS: EBOS B%SIC
(14K EPROM), £260

Graphics card avaﬂable £190:
?Btlon —dual 514 F/D (700K):

Rair Bla;:k Box

Rair: 01-836 4663
(N/A)

32-64K RAM: 8085: dual 5™

CP/M: BASIC: Cobol:

16K RAM expansion, £250;

(£2,300 F/D (160K): 2 RS232 ports Fortran: M/A 5% F/D (520K)* £1,000: (i-I)
Research Machines Research Machines: 16- 56K RAM: Z80A: C: RS232 Tiny BASIC: Deslﬁned for education: high res
- 0865 49791 (N/A) port: %raphlcs A: ExBASIC: grap ics being developed: options

(£1,048) ASIC: Cobol: For- dual 54> F/D (168K), £895

tran: Algol: CP/M: U: and dual 8” F/D (1MB). £1,695:

56K version, £1,654: (S)
SDS 100 Airamco: 0294 57755 64K RAM: Z80: dual 8” Fé CP/M: A: ExBASIC: Facility for 8K PROM: (E)
(£4,290) 11) (1MB): 12”7, 24x80 VDU: S§100 Cobol: Fortran
bus: RS232'port: N/P: 1 P/P

S.E.E.D. System
[o]

Strumech: 05433
4321 (4)

32-56K RAM: 6800: dual 514

DOS: BASIC: U:

Up to 8 1/O ports: max of 4 F/D

ne F D (160K): 9, 16x24 b&w Fortran: Cobol: M/A ives: option — dual 8’ F/D
(£2,175) U: RS232 port (624K): (E)
Semel 1 Strutt Electrical: 0822 16 64K RAM: Z80: single 8” F/D BASIC: Cobol: Fortran Supports up to 8 drives option —
(£2,900) 5439 (N/A) 250K): 127, 24x80 b&w VDU: single 8 F/D (250K), £500: (I)

$232 port

Sharp MZ-80K
(£520)

Sharp Electronics

Ltd: 061 205 732 (2 )

6-34K RAM: Z80: C: 10”7, 24x40

b&w VDU

BASIC: A:

Graphics: loudspeaker: BASIC
in 14K RAM: 34K machine,
£740: (B)

Simpelec Mk 1
(£6,900)

Compelec: 01-636
1392 (N/A)

64K RAM: Z280: dual 8” F/D
SIMB): 12%, 24x80 VDU: 2 S/P:

CP/M: BASIC

Also Mark II with 2MB F/D,
(£S‘7&90§) will upgrade further:

Sirocco
(£3,900)

Elvingate Computers:
069 245189 (TBA)

64K RAM: Z80: dual 54 F/D
(Bélg:li{ 12” 24x80 VDU:

CP/M: CBASIC:
Cobol: MBASIC:
Fortran

Direct memory addressing:
memory mapped VDU: free
itgndan& keyboard: option.—

Smoke Signal
Chieftain 1
(£3,050)

indrush Micro Designs
069 245189 (TBA)

32-64K RAM: 6800: dual 54
F/D (160K): 12”, 24x80 VDU:
112 cps printer: RS232C port

DOS: BASIC: DBASIC:

gBASIC: A: Fortran:

Also Chieftain 3 with dual 8’ F/D
(1MB), £3,950 (E)

Solitaire WP &
BS200
(£6,750& £7,950)

Solitaire KPG: 04252
71448 (TBA)

64K RAM: 8085: 14” VDU i’thh
own CPU 45 cps printer: C
51/4” F /D (700K

dual 8’ F/D (960
with “BS200

w1th

DOS: BASIC (optxonal
on the “WP

All Solitaire systems are compat-
ible: graphics on 11x13 dot
matrix: (S)

Solitaire/HBS100
(£9,500)

As above

64K RAM: 8085: 10MB H/D: 14 DOS: BASIC

VDU (with own CPU): 200
printer: CPU port

cps

Up to 8 interface terminals can be
used: also HBS200 with 20-80
MB of H/D: HBS100 limit is
40MB: (S)
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Machine
(Price from)

Main Distributor/s
(No. of Dealers)

Hardware

Software

Miscellaneous
(Documentation)

With colour graphics: 8K ROM:

Sord M100 ACE Midas Computer 48K RAM: Z80: single 5%’ 0/S: BASIC
(£2,650) Services Ltd: 0903 F/D (143K): 12’ 24x64 col VDU option — single 54’ F/D, £300:
814523 RS232 po (I)
Sord M223 As above 64K RAM: Z80: single 5%’ 0/S: BASIC Other configs possible: extra F/D,
(£3,500) F/D (350K): 12", 24x80 b&w £450: (I)
VDU 8100 bus: RS232 port
Superbrain Icarus: 0632 29593 K RAM: 2xZ80: dual 5%’ {7M Limited graphics: mainframe int
(£1,995) (TBA) F/D (320K): 12", 25x80 b&w l Fortran APL available: options — dual 5%’
VDU: $§100 bus: RS232: asca F/D (320K): dual 8" F/
TRS80 port (2.4MB): 8-120 MB H/D: (S&H)

Tandberg EC10

Tandberg: 0532

50K RAM: 8080A;ssingle 8

ExBASIC (24K)

(S&H)

(£5,000) 35111: (N/A) F/D (250K& 12” 25x80 b&w Muln-user BASIC: A:
VDU: RS232p U: Cobol
Tandy TRS 80 Tandy: 021 556 4-16K RAM: 280. C:12%, BASIC: A: BASIC in 4K ROM: upgradable to
Level 1 6101 (200) 16x64 b&w VDU level 2: (I)
(£380)
Tandy TRS 80 As above 4-48K RAM: Z80: C: 127, BASIC: M/A: 7 16K machine mcludes N/P: 4-16K
Level I1 16x64 b&w VDU: R§232int: Fortran upgrade, £120 (£85 without pad):
(£615) 1P/P max conle £1,005: option —
smgle 5%’ F/D (78K), £478 (max |
of 4): (I)
TECS Technalogics: 051 16-56K RAM: 6800: 8K PROM: BASIC: T.DOS: 256 ch graphics: Prestel compat—
(£1,600) 724 2695 (TBA) RS232 port: C int Prestel: Monitor: ible: plugs into stan
option — dual 1, F/D (320K),
£800: (S&H
TEI 208 Abacus: 01-580 8811 32- 60K RAM: 8080/8085: dual CP/M: BASIC: Cobol: (S&H)
(£3,841) (5) 5’ F D 320K) 97, 24x80 Fortran: Pascal: Algol i
green :3S/P:3P/P
TEI 212 As above 32-60K RAM 8080/8085 dual CP/M: BASIC: Cobol: (S&H)
(£4,886) 8” F D3(SI/PB?«] iR 15", 24x80 green Fortran: Pascal: Algol

Terodec DPS 64/1-4
(£3,014)

Terodec (chro -systems)
(’IEd 0344 51160:

64K RAM: Z80: dual 8” F/D
glMB): 12* 24x80 b&w VDU:
S/P: 3P/P

CP/M BASIC: Cobol:
CBASIC: Fortran:
Algol: Pascal

TMZ 80 enhanced model in

integral work station, £5,495

with 4MB F/D): DP% 64 w1th
MB F(D is £3,319: options —

dual 8 F/D (1MB), £1,150: dual

8” F/D (2MB), £1, 455 (S&H)

Vector Graphics MZ
(£2,595)

Almarc: 0602 625035:
Smtrom Microshop:
4 85464: Metrotech

.os95 57780: (5)

RAM: 280 dual 54" F/D
(630K) 3S/P: 2P/P

DOS: BASIC: A:
CP/M2: Algol:
CBASIC: Cobol:
Fortran: Pascal

Includes PROM burner: also Sys-
tem B with graphics and N /P,
£3,195: (E)

Video Genie
EG 3003
(£378)

owe Electronics:
0629 2817: Binatone:
01- 903 5211 (N/A)

16K RAM: Z80: 500 bps C:
32x64 TV int: extra Cint: 1 P/P

BASIC: M/A: Fortran

BASIC in 12K ROM: raphlcs
available: F /D under-develo
ment: Binatone call their 1 K
model ‘‘Executive Minicompu-
ter” and a 4K version, “Qxford.
Minicomputer” — prices TBA: (I)

Zenith WH-11A

Heath Ltd 0452 29451

LSI 11: 16-32K RAM: 25x80
VDU: S/P: P/P

O/S: BASIC: Fortran:

PDP 11 compatible: option —

(£4,359) and 01-636 7349 (N/A) . dual 8’ F/D (512K): (S&H)

Zenith 289 As above 16 48K RAM: Z80: single 514> ASIC A: HDOS: 3 drives option: (I)

(£1,490) D (102K): 12”. 25x80 b&g CP/M MBASIC:

) U: RS2 . 'BASIC: Fortran ] 1 ‘ .

Zentec Zig D namics Ltd: 32-64K RAM: 2x8080: dual 5%” O/S: A: U: BASIC: User programmable character set:

(£5,700) 02405 75681 (1) F/D (512K§ 15” 25x80 b&w Micro Cobol option — dual 8 F/D (1MB): (S)
VDU: RS232 p

Zilog MCZ 1/05_ Micropower: 0256 64K RAM: Z80: dual 8" F/D RIO O/S: M/A Debug in 3K PROM: also avail-

(£4,200 — portable)

54121: Memec: 084421
5471 (N/A)

(600K): RS232 port

BASIC: Cobol: Fortran
Pascal

.model, both £4,800: (S&H)

able as desk top unit or R/M

Z Plus
(£4,000)

Rostronics: 01-874
3665 (TBA)

32-64K RAM: Z80: dual 8”
F/D (1MB): 2 S/P: 2 P/P

CP/M: A: U: BASIC:
Cobol: Fortran: Pascal

(S&H)

i SINGLE BOARDS

Documen-
tation

Machine

(Price from)

Main Distributor/s
(No. of dealers)

Hardware

Software/
Firmware

Miscellaneous

Acorn
(£65)

Acorn: 0223 312772
(N/A)

1.1/8K RAM: 6502: EPROM
socket: Hex K/B: C int: 8 digit
LED display: up to 16 ports:
options — Eurocard 64 way con-
nector: VDU card: Full K/B card

14K monitor: BASIC

Kit: programmdble address link-

ing; on board 5V regulator:
available assembled, £79(S&H)

Aim 65C
(£265)

Pelco: 0273 722155
“4)

1-4K RAM: 6502: 12K ROM: full
K/B: 20 char LED display: 20 char
thermal printer: Cx2: RS232 port.

A: Dis A: T/E: 8K
mgonitor in ROM

Available as $100 system with A
or BASIC in ROM (£480) from
Portable Micros (0280 702017):
they also have briefcase version
(£750) (E)

Cromemco SC

Comart: 0480 215005

1K RAM: Z80A: 8K EPROM

Monitor and control

5 program interval timers: can

(£260) a7 sockets: R§S232 port: 3 P/P: BASIC in EPROM put own BASIC programs in
option —S100 bu EPROM (E)
ELF II Newtronies: 01-348 1/4K RAM: RCA 1802 Hex 1K monitor: A: Dis A: TTY, n-line decoders: low resolu-
(£114) -3325 /B: 2 digit LED: TV int: C int: T/E: BASIC: tion graphlcs ﬁhlgh resolution
RS 32 port: options — 4K RAM, available) kit (H)
£69; full K/B; VDU card
Explorer Newtronics: 01-739 4K RAM 8085: Hex K/B: RS232 2K monitor: CP/M: Pro%}iammable 14 bit counter: kit
(£295) 1582.(15) : $100 bus: C int: options — BASIC (S&H)
6 slot §100 £32; 8K EPROM
sockets £50.
H8 Heath: 0452 29451 4K RAM: 8080A: Octal K/B: 6 1K monitor: BASIC in Kit (S&H)
(£262) (TBA) digit LED: speaker: options — R;&M F?JRTRA

smgle 5% F /D 102K). £399
16K RAM, £314; C int, £72

Hewart 6800S
(£299)

Hewart: 0625 22030
(N/A)

16K RAM: 6800: full K/B: VDU
int: 2xC int; 1 S/P 2 P/P: option
— 16K RAM £90

1K monitor: A: T/E

Can be upgraded with 6809,
(H)

Hewart 6800 MKIII
(£152)

As above

1K RAM: 6800: VDU board:
options — single 5%’ F/D

2751() £350; PROM pro rammer.
32: calculator board, £

1K monitor

(H)
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ONLINE RESET

NASCOM IMP AVAILABLE EX-STOCK

B Sendyourordersto:

The incredibly low-price Nascom IMP Is now avalilable off the
shelf at Interface Components. |t plugs Into any

microcomputer system with a serial RS 232 Interface,including
the popular-Nascom 1 & 2.

Although an impact matrix printer,its versatile feed i g‘;g:;%‘:g &r:;%ozﬁ::fsl;‘tg&? S'S(I:ilg S:é%grl’,
mechanism allows itto accept Ad,foolscap and quarto [ | Telephone-0240’3 22307 Telex:837788 ’
letterheads making it suitable for word processing | | i ’ E
applications.And it’s quiet too.Line printers and many ]
typewriters are deafening by comparlson. B p:s:fli_?_z’t“: S"A/em -s--c-';%%“;‘ Imps at£325 each

Finished in a smart blue plastic enclosure,the IMP is only ] P ‘- DL
£325 plus VAT (post and packing extra) completely assembled.

B Name
FEATURES | "

@ 80characterswide  ® Automatic CR/LF | Ra .

@ 60lines per minute ® 81" paper(pressure feed) [ |

@ Bi-directional printing @ 91" paper (tractor feed) [ |

@ 10-line print buffer ® Baud rate 110 to 9600 ]

® 96 character ASCll set @ External signal for optional

(includes $,#¢£) synchronisation of baud rate [ |
B Accessor

] Barclaycard No.

B Personal callers welcome PCW/3/80




Maghme Main Distributor/s Software/ Documen- Mlscellaneous
(Price from) (No. of dealers) Firmware tation
Mk 14 Science of Cambridge: 8060: 1/4-2K RAM: Hex K/B: 7 Machine code Designed for control lication
(£39.95) 0223 311488 (N/A) char LE{) options — VDU 1/nt rather than high l:velacpo%pitmgs
(32x16 with graphlcs), £29; C int, expansion (H)
£6; PROM prog, £10, 2K memory
expansion, £15
Nascom 1 Nascom: 02405 75155 4K RAM Z80: full K/B: TV int: 2K monitor: BBASIC: Now available as Nascom 2 with
(£165) (20) 2P/P:1S/P tiny BASIC: A: T/E: 8K RAM and 8K microsoft
U BASIC in ROM, £295
BC 1 Airamco: 0294 57755 1K RAM: Z80: 8K ROM: S100 1K monitor: DOS in Kit: available assembled, £196 (E)
( 135 ) (11) 1S/P: 1 P/P: option — voltage ROM
regulator
Superboard MBM: 01-981 3993 4-8K RAM: 6502: 10K ROM: BASIC in 8K ROM: Available with 32K RAM and
(£188) (N/A) tull K/B: VDU int: C int: options single 514" F/D, £867 (S&H)
— RS232; single 5%4” F/D
(100K), £316; 8K RAM £188
SYM-1 Newbear: 0635 30505 1-4K RAM: 6502: 24 4K monitor: BASIC: A Can be expanded to 64K RAM
(£160) (N/A) bps C int: VDU int: 2x6522 (S&H)
ports: option — TV int.
Triton 4.1 Transam: 01-402 8137 2K RAM: 8080: 3K ROM: full 1K monitor: 2K BASIC: 64 characte hics: 8 level
(£286) (N/A) K/B: 16x64 VDU or TV int: C U interrupt: ﬁ:gfggﬁgs eves
1 S/P: option — 2K RAM, £30
Triton 5.1 As above 2K RAM: 8080: 4K ROM: full 1K monitor: 214K Ex- Kit: a: bled ion, £393
(£294) K/B: 16x64 VDU or TV ini: C  BASIC: ) ey (SeHy moed version
1 S/P: C: options — 8K
RAM £97; 8K EPROM, £97
UK 101 Computer Shop: 4K RAM: 6502: full K/B: 1K monitor: 8K BASIC: Graphics: will run Superboard
(£219) 01-440 7033 16x48 VDU or TV int: C int: DisA: U software
%459232 port: option — 4K RAM, (S&H)

M/A Macro assembler

N/A Not available

/P Numeric pad

O S Operating system
Parallel port

Software

List of Abbreviations
A Assembler

C  Cassette
E Extensive

—

Please note: Software items listed in italic are not included in the basic price of the equipment. All prices are exclusive of VAT.

{om

F/D Floppy disc
G/C Graphics card
H Hardware N
B BASIC H/D Hard disc
Introductory
Int Interface S

S
%/E Text editor
U Utility

/P Serial port

BA To be announced

USER GROUPS INDEX V.

':'WEC?’

EAST ANGLIA

" Here are the details of additions and changes recently notified. A full index will be published next m“’\/

Contact Jan Rejzl, 128 Tem-
plemere, Sprowston Road,
Norwich NR3 4EQ

NORTH LANCASHIRE
North Lanes User Group.
Contact John Robinson, 12

Anglia Computer User Group.

LONDON

SELMIC (South East London
Microcomputer Club). £5
subscription. Meetings at
Woolwich Polytechnic.
Contact John Williamson,
129 Greenvale Rd., Eltham
Park, London SE9 1 PG.

Tel: 01-850 4195

Thames Valley Amateur
Computer Club now meets
first Tuesday monthly (was
Thursdays)

East London Computer Club
chairman is now Dr. Graham
Crisp, 45 Leadale Ave.,
Chingford, London E4 8AX.
Tel: 01-529 6010

Harold Ave., Blackpool,
Lancashire.

MIDDLESEX

Sunbury Amateur Computer
Club. Membership free.
Contact Mr S N Taylor, 8
Priory Close, Sunbury on
Thames, Middlesex, TW16
5AB. Tel Sunbury 86649.

I ST

Wembley, England

IMEC — European Information Management Exhibition &
Conference. Clapp & Pollak Europe Ltd., 232 Acton Lane, London
W4 5DL. Tel: 01-995 480

Feb 18 - Feb 21

Bournemouth,
England

BEX — Business Equlgment Exhibition. Douglas Temple Studios Ltd.,
104b Old Christchurch Rd., Bournemouth, Dorset, Tel: 0202 20533

Feb 20 - Feb 21

Swansea, Wales

OFFEX — Office Equipment Exhibition. Phoenix Exhlbltlons Ltd..

Floor, Burrows Chambers, East Burrows Rd., Swansea. Tel: 0792 460364

Feb 20 - Feb 22

Birmingham, England

IEA — International Instruments, Electronics & Automation Exhibition.
Industrial & Trade Fairs Ltd., Radcliffe House, Blenheim Court, Solihull,
West Midlands, B91 2BD. Tel: 021 705 6707

Feb 25 - Feb 29

Birmingham, England

Milan, Italy International Exhibition of Numerical Control, Automation & Mar 8 - Mar 7
Industrial Robots. CEU S.p.A., Via Monte Rose 21,21049 Mllan N 5
Computermarket ’80, Couchmead Ltd, 42 Great Windmill Street Mar 4 - Mar 6

London W1V 7PA. Tel: 01-437 4187

London, England

Microforum Europe. Business E%mpment Trade Association,
109 Kingsway, London WC2B 6 Tel: 01-405 6233

Mar 11 - Mar 13

Manchester, England

Computermarket. Couchmead Ltd., 42 Great
Windmill Street, London W1V 7PA. Tel: 01-437 4187

Mar 11 - Mar 13

Sheffield, England

Business Efficiency & Office Equ:pment Exhibition. Gwen Shillaber
Design, 81 Whiteladies Road, C

ifton, Bristol, BS8 2NT. Tel: 0272 312850

Mar 11 - Mar 13

Glasgow, Scotland

Computermarket '80. Couchmead Ltd., 42 Great Windmill Street,
London W1V 7PA. Telephone: 01-437 4187

Mar 18 - Mar 20

London, England

Computermarket ’80. Couchmead Ltd., 42 Great Windmill Street,
London W1V 7PA. Telephone: 01-437 ‘4187

Mar 25 - Mar 27

PCW 99



DIARY DATA

London, England

Viewdata ’80 Exhibition. Online Conferences Ltd.,
Cleveland Road, Uxbridge, UB8 2DD. Tel: 0895 39262

Mar 26 - Mar 28

Brighton, England

Computer Aided Design Conference & Exhibition. liffe Promotions
Ltd., Dorset House, Stamford Street, London SE1 9LU. Tel: 01-261 8000

Mar 31 - Apr 2

London, Englaﬁd

Peripherals '80 Exhibition. Lliffe Promotions Ltd., Dorset House,
Stamford Street, London SE1 9LU. Tel: 01-261 8000.

Apr 16 - Apr 17

London, England

All Electronic Show. All Electronic Show, 34-36 High Street,
Saffron Walden, Essex. Tel: 0799 22612

Apr 29 -May 1

Liverpool, -E‘nglandr

Mersey Micro Show. Online Conferences Ltd., Cleveland
Road, Uxbridge UB8 2DD. Tel: 0895 39262

April 30 - May 2

Brussels, Belgium

Compec Europe Exhibition. Tliffe Promotions Ltd., Dorset House,
Stamford Street, London SE1 9LU. Tel: 01-261 8000.

May 6 - May 8

Manchester,England

Business Efficiency & Office Equipment Exhibition, Gwen
Shillaber Design, 81 Whiteladies Rd., Clifton, Bristol BS8 2NT.
Tel: 0272 312850

May 13 - May 15

Anaheim, USA

National Computer Conference and Exhibition (NCC).
210 Summit Ave., Montvale, NJ 07645

May 19 - May 22

Dallas, USA

Int. Telecommunications Exbn — INTELCOM. Horizon House —
Microsol Inc., 25 Victoria Street, London SW1H OEX. Tel: 01-222 0466

May 19 - May 23

London, England

//i g
DIRESS

AGCESS

International Word Processing Exhibition and Conference. Business
Equipment Trade Association, 109 Kingsway, London WC2B 6PU.
Tel: 01-405 6233

May 20 - May 23

 Forsale

Tnnd¥ TRS-80. . . level II, 16K,
complete with video, tape recor-
der light pen, RS232 printer inter-
face, manuals etc, Over £1,000
new (at current prices) — accept
£600 cash, Prefer buyer collects,
so can demonstrate, Fitted wall
cabinet also available. Phone Dave
Holloway on Asthall Leigh 3099
387) 241, evenings/weekends.

PET 2001-8. . . 9 months old,
used only in home — £475.
Phone Chris McDermott on
Stewarton (05603) 4182.

Teletype ASR33. . . good working
order, complete with plinth and
paper support — £400 ono. Phone
High Wycombe 35975 or 20707
(office hours).

PDP8 minicomputer. . . (early
transistor version). 4K core, tele-
type interface, 4 discs, manuals
and some software. Bulky system,
must be collected. Phone Connell
on High Wycombe (0494) 31314
— negotiate around £295.

Technico TMS 9900 Development
Board. . . has monitor PROM, 32
bits 1/O, RS232 interface, 2708
EPROM programmer. Cost new
over £300 — will sell for £150.
Phone 02602 78293.

PET 2001-8K. . . new March
1979. Includes green screen. 60
games and PET routines, cover,
manual, Perfect condition —
£450. Also Teletype ASR33
terminal /printer, Perfect working
order, includes PET interface and
'software/RS232 interface; spare
parts (including motor). Most
mechanics/stand/20ma interface/
manuals — £350. Phone R.
Wilmot on Horsham (0403)
69835.

Elector BASIC card. .. 4K BASIC
in ROM, V-24 I/F, bus board +
77-68 RAM card — 2K RAM.
Sockets throughout, £100 the lot
or may split. Phone 021 784
6364 (Pete).

4K Floating Point BASIC
(CCSOFT{). . . for Nascom-1. In
4x2708 EPROMS, with docu-
mentation — £35. Phone 0702
218662,

Motorola 6800 D2. . . micro-
processor Kkit, built and tested,
with documentation and pro-
grams: plus extra RAM, £115.
Phone Cambridge (0223) 314934.

PET 2001-8K. . . as new, only
used at home, plus manuals —
£480 ono. Phone 095 276 320,
evenings or weekends (near
Workington).

Mk.14. . . revised monitor, 1/0,
tave interface. improved key-
board, extra RAM, single step,
PSU, instructions — all for £50 or
will split. Phone 021-357 3488.

Smart 1... Nascom memory
expansion, 16K RAM. Fully built,
with connectors and spares —
£100. P. Watson, 101 Village
Road, Bromham, Bedford MK 43
8HU. Phone Oakley 2867. Also
MEK D2 for sale.

Triton computer. . . 7K memory
on board, 1K monitor and 2K
Tiny BASIC — 10 cassettes con-
taining games plus leads and case.
Securicor delivery — £300. Con-
tact Mr Brian Ewan, 16 Fairacres,
Harwood, Bolton BL2 3NT.
Phone 0204 389498,

TI-57... 50 merged step program-
mable calculator, 8 memories,
£25 ono. Includes mains recharg-
er, full instructions and some
programs — 6 months old.
Contact Andrew Watson on Bisley

TRANSACTION FILE

(045 277) 233, evenings or week-
ends.

Casio FX-201P. . . programmable
calculator, 127 steps with instruc-
tion manual — as new, £32,
Contact Tim Cook, House six,
Room eight, Edward Square,
:I;/I&?{dlesbrough. Cleveland TS1

Nascom 1. .. tested by Nascom
Microcomputers and fitted with
latest NASYS 1 2K monitor. Fuil
documentation and 3 amp PSU.
No case — £150 ono. Phone Col-
chester 74791, evenings.

TI-59. . . programmable calcula-
tor, 9 months old, with maths/
utilities library, programming aids
and astrology speciality pakettes,
mains adaptor and supporting

BERwrh

documentation, Contact Mr K.
Barnes, 6 Blaven Walk, Fareham,
Hants or phone Fareham 280642
after 6pm any evening,

Teletype ASR33. .. TTY termi-
nal/printer with stand:as new —
£425. Phone Bradford 683608

VDU. . . for sale or swap for
microcomputer board. RS232 or
20ma loop ASCIIi/f. 24x80;
full or half duplex; 50-9,600
baud, Upper case keyboard.
Excellent order, complete with
full manufacturer’s circuits and
manual. Also two oscilloscopes
(one portable) for sale or barter
as above. Phone 0342 22105
anytime.

Mini computer. . . suitable for
RTTY use but capable of expan-
sion in other modes if desired. To
be used in conjunction with ST5
Terminal Unit and domestic TV
set. Contact L. Roffey, 15 The
Furrows, Harefield, Middlesex
UB9 6 AT.

Teletype ASR33. . . punch,
reader, stand, ASCII code, very
clean, overhauled last year —
£150 ono. Logabax, printer,
LX180, 180 cps, synchronous,
7x7 matrix, continuous form, fan
folded, tractor feed, paper width
4" to 157, little used — £400
ono. Both the above working with
all manuals and diagrams, Phone
021-358 3841 anytime.

Ciphers Cub VDU. . . 16 lines by
64 ch, separate full keyboard,
automatic scrolling, upper and
lower case, clear 7x9 dot matrix
characters, CCITT V24 or current
loop interface, switchable baud
rates etc, Nearly new, cost £437
accept £250, Phone Leatherhea
74674, evenings.

Challenger 2P. . . advanced micro,
64x32 video with modulator for
UK TV. 8K BASIC, 4K RAM,
cassette interface, sound O /P,
D/A converter (for advanced
sound O/P), remote AC control
facility. Fully expandable via
mother board. As new, with man-
uals — only £350. Phone Leo on
Harrogate 888912, evenings,

Wanted

I am the proud owner of 2 PET
(32K) and would like to find
other PET owners in my area with
whom I might exchange views and
knowledge. Anyone interested,
please contact Mr Allan Clarke,
35 Campbell Street, Gains-
borough, Lines DN21 2PJ.

Wanted for nostalgic reasons. . .
information leading to the acqui-
sition of an instruction display
panel from an NCR 500. Phone
01-866 1179 and ask for David,

1100 PCW




On The Line Cont. from Page 82

puter for those ‘‘number crunching’’
jobs which just take too long (or do not
fit into 64K) on the home micro. All in
all, the concept certainly seems sound,
but obviously the price needs to be right.

I’ll be writing in PCW on other related
developments in micro communications
in a new column called ‘‘Network Notes’’
which will appear every few months—

according to needs. In the meantime,
keep writing in with those ideas.

Finally, in next month’s PCW I shall
be reviewing the communications capa-
bility of all the major micro systems, as
well as assessing the products of modem
suppliers.

Starting in our May edition, David
Hebditch will be presenting a new month-
ly series on Man/Machine Interaction.

PASCAL Cont. from Page 73

tions and our string handling functions
and procedures cannot cope with literal
strings (e.g. LENGTH (‘HI THERE’)
will cause a compiling error.

The UCSD string functions and pro-
cedures are as follows:

1 FUNCTION LENGTH (STRING):
INTEGER returns the number of
characters in the string STRING.
2 FUNCTIONS POS(STRING,
SOURCE): INTEGER

returns the position of substring in
string SOURCE.

If more than one occurrence exists,
-‘POS will return the first. If no occur-
rence exists, POS will return 0.

3 FUNCTION CONCAT (SOURCEL,
SOURCE2, . .): STRING

returns a string which is the concatena-
tion of the set of strings passed in the
parameter list taken in order. Note the
replacement version in Box 8 is a pro-
cedure rather than a function and only
concatenates a pair of strings.

4 FUNCTION COPY (SOURCE,
INDEX,SIZE) : STRING _
returns a string containing the substring
of length size starting at position
INDEX in STRING.

5 PROCEDURE DELETE
(DESTINATION,INDEX, SIZE)

deletes SIZE characters from the string

DESTINATION starting at position
INDEX.

6 PROCEDURE INSERT(SOURCE,
DESTINATION,INDEX)

inserts substring SOURCE into string
DESTINATION starting at position
INDEX.

In addition, Box 8 contains two pro-
cedures to read and write strings
(STREAD and STWRITE). This is
managed at system level in UCSD
PASCAL so READ and WRITE will
accept strings as parameters.

Exercise: Write a program to read in a
positive integer less than 10,000 and
print out the value in words, e.g.:

input 1705

output ONE THOUSAND SEVEN
HUNDRED AND FIVE

Use a function to extract the digits from
the number, one at a time starting with
the thousands, and a variable parameter
to convert the digit into a word. Any-
thing from 10 to 99 will need special
treatment, especially up to 19. Use
CONCAT to put the output string to-
gether.

Conclusion

This chapter has expanded the concepts
of the 1Procedure beyond that of a
means of modularising programs. Value
parameters are passed when there is no
requirement to return their values at the
end of the called procedure. Functions
are used when a single result of a simple
data type is required and variable para-
meters are used for more complicated
returns. We concluded with a collection
of string handling functions and proce-
dures designed to emulate UCSD’s string
handling facilities.

We should like to express our thanks
to Equinox Computer Systems Lid., for
their continued loan of a 56K Horizon
on which the string handling procedures
were developed.

Look uptable

TANDY SOFTWARE

Our best seller at the
Personal Computer World Show

STAR TREK

Now vastly improved with mauy
extra facilities—it's the best!

£12 post free

Full catalogue of guaranteed quality
Level 1T 4K 16K software on request

Kansas

Unit 3. Sutton Springs Wood.
Chesterfield—Tel. (0246) 850357

Phone anvtime—Retlurn pcst service

'MICROMART

PASCAL Reserved Words
FUNCTION

Computer Jargon
Stack

Push

Pop

Actual Parameter
Formal Parameter
Value Parameter
Variable Parameter
Side-Effect

Call-by-value
Call-by-Name

UCSD Exceptions
STRING = Standard type

Section 4 details implications and
standard functions available

® | !t PROGRAM STRINGS g ®
2 CONST MAXLINE = 20 ;
3 TYPE STRING = ARRAYL1..MAXLINE] OF CHAR 3
® | 3 (*VARIABLES AS NEEDED ®
5 IN THE MAIN PROGRAM#)
s
® | 7 FUNCTION LENGTH (S:STRING) : INTEGER 3 ®
| & VAR TEMP : 1..MAXLINE ;3
@ BEGIN
® | 10 TEMP := MAXLINE 3 ®
1t WHILE SLTEMP] = ¢ ¢ DO
12 TEMP := TEMP - 1 3
® | 13 LENGTH 1= TEMFP ®
14 END ; (#LENGTH®)
15
® | 14 FUNCTION POSITION(PATTERN, SOLIRCE!STRING):INTEGER 3 ®
17 VAR I, J : INTEGER 3
18 FOUND : BOOLEAN :
® | 19 BEGIN ®
20 Ji=0 s
21 REPEAT
i FOUND := TRUE ; L4
23 FOR I :="1 TO LENGTH (PATTERN) DO
24 IF PATTERNLI) <> SOURCELJ+1) THEN FOUND := FALSE
® 25 Ji=Jd+1 ®

A SUPERCASE FOR
YOUR SUPERBOARD!

Precision formed in super
guality ABS - supportsa TV
Complete with all screws
& holes for instant fitting

Exciting Flame Red (black
base) or lvory (brown base)

COMPUKIT model too!

Instant refund guarantee
- or send for leaflet and
Superboard software list

MICROCASE
15 Havelock Road
Brighton Sussex
£26 plus VAT post free

“TURNS A BOARD INTO
A REAL COMPUTER”

e ==

A COMPILER FOR
TRS-80°BASIC

Southern Software ACCELERATOR
speeds execution of BASIC programs
by compiling the common statements

to Z80 machine -code.

*Develop and debug normally.
*Compile for production work.

Properly - structured,
level 2 programs only.

SOUTHERN SOF TWARE,PO Box39

Eastleigh Hants. SO5 5WQ

—_— . .,

D.J.M. SERVICES, 82 Hilden Park Road,
HILDENBOROUGH, KENT, TN112BN
Tel: 0732 832815/357721
All prices include postage & VAT
{where applicable)

- BOOKS -

Computer programs that work

(Lee, Beechand Lee) ... ....... £2.90
Introduction to personal and

business computing (Zaks) . ... .. £5.00
Microprocessors — from chips

to systems {Zaks) ... ... ...... £7.50
Programming the 65¢z (Zaks) . . .. .. £8.00
6502 Applications bodt (Zaks) . . ... £9.00

RACAL-ZONAL C-12 CASSETTES
Quality you can rely on screwed shell,
c/w library case and insert card.

5 £3.20; 10 £5.30; 50 £23.90
TDK head demagnetiser -~
just load like an ordinary cassette .£11.75

error-free
£19.95
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MICROMART

PASCAL SUBSET FOR NASCOMS

The first PASCAL subset for cassette-based
systems
— produces Z-80 ob]\ect code directly: no P-
codes
— occupies only 4k RAM
— all major PASCAL statements, integer
arithmetic,
— WRITE(LN) (formated}, READ(LN},INCH,
(D)PEEK, (D)POKE, USER, RANDOM,
HALT

- fully recursive procedures

- 12K BASIC FOR NASCOMS

All the features of a Microsoft BASIC plus:
— 12 digit precision
— PRINT USING, list variables, O/P to printer
— Multi-line recursive user functions
— IF. ... THEN ... .ELSE, logical operators
— Renumber, auto line numbering
— line editor, + lots more.
Above run under a new monitor, NASMON,, |
suitable for N1 and N2 systems with memory

board.

PRICES:

NASMON monitor supplied in

3 EPROMS: £30
PASCAL supplied on tape: £35
BAS 12K supplied on tape: £30
NASMON, PASCAL, BAS12K: £85

Available Soon: Extended PASCAL (special
terms will be available for owners of initial
version}, Assembler, Disassembler.
Contact:

HISOFT, 11 Bishopswood Road,
HIGHGATE, LONDON, N6
Tel: 01 340 9882
— —————

PETS!

Pets — new for old, part exchange
your faithful Pet for a new model.
We stock Commodore or
Computhink discs, PET printers and
teletypes etc.

We also buy used Pets and
peripherals for cash,

HORIZONS!
32K static memory (the best) 2 double
density discs (2 serial and 1 parallel
port) from £1999

HIRE!

PET 8K £4.75 per day
PET 32K £6.95 per day
Teletype 43 £6.00 per day
Apples available

HIGH QUALITY CASSETTES!
C15 41p C30 55p including VAT
Post 20p
Orders over £4.00 free postage

Contact
Richard Mortimore or Chris Phelps
at
MICRO — FACILITIES
01-979 4546/941 1197

50HZ
SUPERBOARD
£185
(BRITISH STANDARD)
PLUS
OFFICIAL
Dealer Support

PLUS
ASS/ED, EX/MON and other software
and expansion available. Cursor control,
back space etc. Tape Free.

CTS 1 Higher Calderbrook

Littleborough, Lancs OL15 9NL
Tel: Littleborough{ 0706) 79332 anytime

26 UNTIL FOUND UR (JOLENGTH(SOURCE)) 3 ; 1) | @
27 IF FOUND THEN FOSITION := J ELSE POSITION := O Box No. 8 (Cont'd)
28 END ; (%POSITIONS®)
29 f
30 PROCEDURE STREAD (VAR S:STRING) 3
31 VAR 1.Ji 1..MAXLINE ;
32 BEGIN ®
33 =1 3
24 REPEAT
35 READ(SCI1) s O
36 I:=1+1
37 UNTIL EOLN ;
38 FOR J := I TO MAXLINE DO @
39 SLJ1 = ¢
40 END : (#»STREAD#)
a1 ®
42 PROCEDURE STWRITE (S:STRING)
43 VAR 1. J : 1..MAXLINE ;
44 BEGIN ®
as FOR 1 := 1 TO LENGTH(S) DO
46 WRITE(S[I1)
47 END ; (#STWRITE#®) ®
ag
49 PROCEDURE CONCAT(S1,52 : STRING i VAR DESTINATION : STRING) ; o
SO VAR I. L1.L2:1..MAXLINE &
51 BEGIN
52 L1 := LENGTH (S1) 3 L2 := LENGTH (S2) 3 °
=3 IF (L1 + L2) >MAXLINE
sS4 THEN WRITELN(“STRINGS TOO LONG”)
55 ELSE ®
56 BEGIN
57 FOR I := 1 TO L1 DO
58 DESTINATIONLI1 := S1CI] ; ®
59 FOR I := 1 TO L2 DO
50 DESTINATIONILL + 11 := S2C1]
61 END ®
62 END ; (#CONCAT#)
63
44 PROCEDURE COPY(SOURCE:STRING; VAR DESTINATION: STRING: INDEX.SIZE: INTEGER): |@
65 VAR I. J: 1..MAXLINE ;
46 BEGIN
67 FOR I := 1 TO SIZE DO ®
&8 BEGIN
&9 J:= INDEX + I - 1
70 DESTINATIONLI] f= SOURCELJ] €
71 END ;
72 FOR 1 := SIZE + 1 TO MAXLINE DO
73 DESTINATIONLI] := * - e
74 END 3 (#COPY#)
75
76 FPROCEDURE DELETE (VAR DESTINATION:STRING 5 INDEX,SIZE: INTEGER) <
77 VAR I : 1..MAXLINE
78 BEGIN
79 FOR 1 := INDEX + SIZE TO LENGTH(DESTINATION) DO ®
80 BEGIN
81 DESTINATIONII-SIZE] t= DESTINATIONCI]
82 DESTINATIONCI] := - ®
a3 END
84 END ; (*DELETE)
es ®
36 PROCEDURE INSERT(SOURCEISTRING 5 VAR DESTINATION: STRING 5 INDEX: INTEGER);
87 VAR I, SIZE : 1..MAXLINE
88 BEGIN o
39 SIZE :=LENGTH(SOURCE)
90 IF SIZE + LENGTH(DESTINATION) > MAXLINE
91 THEN WRITELN(“STRING OVERFLOW —-INSERTION NOT MADE”) o
92 ELSE
93 BEGIN
24 FOR I := LENGTH(DESTINATION) DOWNTQ INDEX DO -
95 DESTINATIONCI+SIZE] := DESTINATIONLID ;
9% FOR I := 1 TO SIZE DO .
97 DESTINATIONLINDEX + (I-1)1 := SOURCELI]
%8 END
99 END ; (#INSERT#)
100 i [ ]
101 BEGIN (*MAIN PROGRAM«)
XXX END . ~
The Selective Prom Copier relocatable program Cont. from Page 64
P1 Points to Master : P2 Points to Copy [ ]
0F20, 21 MASTER START ADDRESS (MS)
0F22, 23 MASTER END ADDRESS (ME)
O0F24, 25 COPY START ADDRESS (CS) |®
0F26, LOOPCOUNT |
. 0F27, 28 END+ A
START 0F29 02 CCL Clear link and
0F2A CO F8 LD(MELo) increment
0F2C F4 01 ADI1 Master end address ®
OF2E Cc8 F9 ST(END + Lo)
OF30 Co F1 LD(MEHi) Store result at
0F32 F4 00 ADI 0 “END +” ®
0F34 C8 F2 ST(END + Hi)
REP O0F36 C4 80%* LDI 80* Load loop total to counter
0F38 C8 ED ST(LOOPCOUNT)*(SO or 0 L4
0F3A CO E5 LD(MSHi) LOAD LOW AND HIGH -
OF3C 35 XPAHl ®
OF3D Co0 E3 LD(MSLo) BYTES OF M.S. to P1
OF3F 31 XPAL1
0F40 C0 E3 LD(CSHi) LOAD LOW AND HIGH — ®
0F42 36 XPAH2
0F43 C0 E1 LD(CSLo) BYTES OF CS TO PZ
OF45 32 XPAL.2 L4
0F46 C4, 02, 07 LDI2,CAS SET FLAG 1
LOOP QF49 C5 01 LD @ (P1+1; Master Read and Increment e
OF4B CE 01 ST @ (P2+1 Copy Write and Increment
0F4D 8F 08 DLY 08 DELAY
OF4F 31 01 XPAL1, XAE COPY P1 ®
0F51 40 31 LDE, XPAL1 into E REG.
]
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® 0F53 C0 D4 LDéEND+L0) Load “END+"” Then, ®
0F55 60 XR using “EXOR” test
OF56 9C F1 JNZ(LOOP for equality with

° OF58 35 01 XPAH1, XAE P1 register °
OFSC G0 CA  LD(BNDAHY 1f equal !

5 b +Hi equal jump to loop.

® OF5E 60 XRE - -
OF5F 9C E8 JNZ(LOOP)

® 0F61 B8 C4 DLD(LOOPCOUNT) Decrement counter and ®
0F63 9C D5 JNZ(EP) escape on Zero Count.
0F65 C4, 00,.07 LDI, 0, CAS RESET FLAG 1

® 0F68 3F XPPC3 RETURN TO MONITOR L4

| it il

Keywordretrieval system
by Derrick Daines

How often do you spend hours
searching for a magazine article, recipe
or whatever? You just know it’s around
somewhere, but can’t quite lay your
hands on it. Well, if you’re like me, it
happens often. So often that I felt
that a computerised magazine filing
system was called for. The program that
follows is exactly that — it enables you
to store details of the articles or
whatever and recover the salient facts
by keying in important words. Provided
that you have organised your literature
(on the bookshelves, I mean) in some
sensible order — by author, by volume
or by subject perhaps — then hours of
frustration will be avoided.

The program is, of course, written in
BASIC, with the disc-operating system
of my machine in mind — the SWTP
6800. I first made a short list of those
computing files that I might need —
articles on programming, hardware and
new products — then realised that pro-
gramming articles ought to be sub-
divided into Assembler language, BASIC
and Pilot. The hardware file I also sub-
divided into general and those especially
applicable to my own machine, the
6800. Each reader will have his own
preferences and will be able to change
the menu of lines 50—100 to suit.
Similarly, the sub-menu headings of
lines 1010 — 7000 will be altered.
Notice that these are only the headings;
the real sub-menu is at lines 250-280
and is the same for each.

On running the program therefore,
one is presented with the main file
menu of lines 10-120 and the
appropriate file is opened on selection.
The sub-menu is then presented, giving
the choice of search, input or return to
menu. Let’s take the input first, since
this is where we will all start. A dummy
file is needed to kick off and without it
you’ll get an error message. I created the
dummy files using the DOS BUILD
command, naming each file but entering
nothing more than a carriage return in
each.

When we indicate that we want to
enter new data, the appropriate file is
opened for WRITE. The input data has
three fields — (a) title, (b) index and (c)
comment. The title field is not, perhaps,
so obvious as it might seem. Many
magazine articles have titles that convey
little or nothing abovt the contents —
and PCW has published its fair share of
these. It is therefore necessary to enter
an extended title devised by the user,
designed to give this information. It is
separated from the published title by a
dash. This is important, since it is a

peculiarity of my DOS system (perhaps
shared by others) that a comma is
taken to be the end of a DATA state-
ment. The result is that ANY use of the
comma in ANY data-field string
effectively truncates the field at that
point. The comma is therefore verboten;
hence the use of the dash.

The index field of course contains
the information as to where the
information is to be found — eg. PCW
Jan. 1979 p.25 (Notice — no commas!').

Finally, the comment field is added
as a further guide to article selection. As
far as possible this should be objective
comment, rather than the subjective
‘Great program!’ variety, since it will be
found without any doubt that one’s
tastes and needs change as knowledge
and experience is gained. Besides, the
subjective comment rarely conveys
information; the objective, ‘“Needs 24K
to run’’ does.

Finally it should be added that as
written, any field can be up to 72
characters long, which is more than
sufficient for most purposes.

The search loop is elegant and reveals
the real power and purpose of the
system. Suppose that my wife wants a
recipe of say, soup made out of onions
and has a vague remembrance that the
one she wants included wine and bread-
crumbs. She inserts her recipe dise into
the machine, calls up the menu, and
asks for a search and is told to input
keywords (lines 410 — 480). She can tap
in up to ten keywords and obviously
would choose onion (return), wine
(return), and breadcrumbs (return). The
disk system swings into action. It
searches every file title and prints out
those file entries that have ALL the
keywords in the title field (published
or extended). Obviously, the more
keywords typed in the smaller the
number of displayed entries and of
course if she has not been careful in her
choice of keywords — or initially in her
choice of extended title — it is possible
that no entries are displayed, or unsuit-
able ones. Conversely, if I tapped in
only one keyword — say transistors — it
is possible that I might get several
hundred displayed entries. It requires
care, but is extremely useful. Going
back to my wife’s problem; if she
remembered the onjons and
breaderumbs but forgot the wine part, it
would make no difference. The recipe
that she wanted would be displayed
along with all others that included
onions and breaderumbs.

The hardest and most time-
consuming task of all is to create the

MICROMART
LIFE

A fine Version of The FAMOUS simula-
tion game for 16K plus APPLES and
ITT’s

FEATURES:—
FAST in machine code throughout.
EASY PATTERN ENTRY, designed to
encourage creative exploration of the
game.
FULLY CONTROLLABLE DISPLAY,
you can slow up, single step, or even
stop, alter and restart.
INSTANT RECALL, you can always get
back to your start pattern.
ALL WELL KNOWN SHAPES CAN BE
AUTOMATICALLY PLOTTED, vyou
can call up space ships, glider guns,
barber poles, tumblers etc. anywhere on
the screen.
TAPE SAVE OF YOUR OWN SHAPES,
you can store screenfulls of the patterns
you discover on tape for later recall.
FULLY AND CLEARLY DOCUMEN-
TED, with comprehensive guide to pro-
gram and game, and in-program HELP
facility, and demonstration simulation.
SUPPLIED ON GOOD QUALITY C.12
CASSETTE WHICH WE WILL SWOP
IF YOU HAVE ANY LOADING
TROUBLE.
PRICE £9.00
including VAT & POSTAGE

COMPUTERCRAFT LTD
129 Newington Green Road
LONDON N1 4RA
Telephone: 01-226 0656

EXIDY
SORCERER

in the
MIDLANDS
contact
Midland Microcomputers
Nottingham {0602) 298281
for all your hardware and
software requirements

ANADEX DP80000
£520 EX STOCK

Add £10 carriage 15% VAT
Cash with order

MICRODATA

58 High Street, Prescot,
Merseyside L34 6HQ
Tel: 051-426 7271

EPROM PROGRAMMING
POSTAL SERVICE FOR
2708 and 2716
From your Hex listing: £9 + VAT (2708)

£18 + VAT (2716)
From your Master Prom: £2.50+ VAT
Editing at pro-rata rates
(Prices include p/p and assume you
svpply the device to be programmed,
we can supply the device however at
reasonable extra cost).

WRITE FOR FURTHER DETAILS TO:
Chromatec Video Products Ltd., i
10 Barley Mow Passage, Chiswick,
LONDON W4
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MICROMART
NORWICH

The computer store that puts you on
the right road

Sales, Service and Software

Professional systems and home
computers by Compucorp,
Commodore and Adler.

Commodore Software, Appointed
stockist. Pet Soft Software

COME AND SEE THE
PROFESSIONALS

SUMLOCK BONDAIN (EAST
ANGLIA) LTD
32 PRINCE OF WALES ROAD
NORWICH
Tel NORWICH (0603) 26259

COMMODORE
PET
SPECIALISTS

We stock the Commodore
range of equipment and have a
large selection of high quality
software to go with it.

We also have programming
facilities and fast reliable main-
tenance support.

In stock is a selection of
secondhand and ex. demon-
stration machines all guaran-
teed.

Give us a call first to see what
we have to offer.

DAVINCI COMPUTERS LTD.
Tel: 01-202 9630

Classic Offices

Rear of Classic Cinema
Hendon Central

London NWA.

———

COMPUKIT & SUPERBOARD
OWNERS

EXTRA MEMORY

Smart 2 is the first in aseries of
expansion units for your computer.
SMART 2 gives 16K of RAM
and 4K of ROM.
£129.95 for kit including 8K memory
£29.95 bare board
£59 95 8K RAM
£54 .95 if bought with kit

50p postage & packing. VAT extra.

Order to, or S.A.E. for more details to:
Mike Dennis, Blackberries
Sheriffs Lench, Evesham, Worcs
Evesham 870841

SUPERBRAIN

Available now. Demonstrations on
your premises. The best value
available on the market in small
business systems.

64K RAM
320K Dual Floppy
CP/M
£1950 plus VAT.
ENCOTEL SYSTEMS LTD
Tel: Upper Warlingham 5701
Telex: 896559

PROGRAMS

data files. There is no shirking this
task; once the program has been created
and tested, several evenings must be
given over to entering the data — the
carriage return finger gets quite numb!
To speed things up a bit, I whisk
through a dozen or so mags at once,
inserting slips of paper in all those
places where articles are to go into the
same file. It all sounds rather tedious
and probably is, but you’d be amazed
how many articles I found that I had
intended to read but forgot! Maybe that
was why this aspect of the job tock so
long!

So — I now have a systen. that
enables me to find any article within
a few minutes and it gets plenty of work
to do. Upkeep from now on is minimal.
Whenever 1 get a computer magazine
and have finished devouring it, I take it
into the den and enter the file details —

this takes about five minutes, The mag
then takes its place on the shelf with the
rest and once a year or so I bind sets
together.

Apart from the problem of making
sure that each mag or book is in its
correct place when I am not using it,
there are two other small areas of
worry. One is when any file gets too big,
the disc is going to take a long time —
several minutes — searching it all. The
other is, what happens if I wish to
delete an entry —perhaps preparatory to
throwing a book away? In fact, this is
going to require another small program
that will solve both problems at once.
The system will print out every entry in
turn and ask for a decision from the
user as to which of the new files the
entry is to go to — or whether it is to be
deleted. Perhaps if the editor agrees,
this program can be published later.

®| paal FUR’ ¥=1 TO 5: FRINT: HEXT & ®
o | BBBE DIM H$(18: 3
8816 FRINT TREC268; "COMPUTING FILE"
® | 3@z FRINT TRE(Z203: " ®
" 8838 PRINT “OM-GOING CRTALOGUE OF LITEM
TL-:'TEH ®
o | 8348 FRINT °
aao PRINT 1 - COMPFUTER FPROGRAMS (R
® | SSEMBLER:™ -,
o | BiE FRINT 2 — COMPUTER PROGRAMS (8 -
RSIC "
® | Ag’l FRINT 2 - COMFUTER PROGRAMS (P ®
ILOT "
< gasy FRINT © 4 -~ HARDWAKE - 62838 SPEC ®
o IFIC" °
d B89 FRINT S - HARDWNARE GENERAL"
gige PRINT " & - NEW FROCUCTS® %
o| 118 FRINT " 7 - GEMERAL INTEREST" ol
- 'E"J.E'B FRINT & - FINISHED WITH PROGRA
H{} ®
ol Bl ¥=£:G0SLE 290 - '
8148 PRINT : PRINT: PRINT
® | dickt ON B GOTO 1098, 2688, 36688, 4880, 5008, °
o | FHEEL. T, S0
aiva OFEN #1.F$ ®
o | 3175 IF A= THEN 184 .
i 17y ON R-2 GOTO 18, Sese
918 ON R GOSUE 468, 58106 (-
o | H198 GOTO 5S4 .
g2e PRINT - INFUT® SELECT". R
® | 3ot F1=HE'SC'INT(H>'} IF A=08 THEN288 .
.| 8228 IF AY THEN 209
#2238 RETURN ¢
o | W24 PRINT °
#2588 PRINT " 4 - SEARCH"
® | 8268 PRINT " 2 - INFUT NEW FILE DATR® ®
o | 8278 PRINT ® 3 - RETURN TO MENUY o
8288 FRINT " 4 - ENO"
®| 3298 X=4:30SUE 269 °
. | 8396 RETURN
8485 PRINT :PRINT: PRINT .
° Blg%ﬂ FRINT "GIVE KEYWORDS SEPARARTED BY °
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?42ﬂ FRINT "TO END INFUT OF KEYWORDS, TR
':.I.‘ n

?1?5 PRINT :PRINT: FOR X=1 TO 18: INPUT A
8476 IF AECHI="" THEN 499

B4ED NEXT X:PRINT "TOO MANY KEYNORDS. &
-ENTER™: GOTO 46i

84530 READ #1, B, C8, DS

500 IF EOF(13=1 THEN ©@e

8505 REM ~ THE FIRST INPUT WOR THAT DGE
S NOT MATCH. GO TO MEXT RERD!

548 T=LENCB$): FOR G=1 TO X-1: L=LENCAK
3r3

3528 IF T<L THEN 498

@530 FOR H=1 TO T-L+1

6540 IF MID$CES, H, LYORSCG) THEN 560
8558 GOTO S78

856 NEXT H:BOTO 490

G565 REM - WORD MATCHES

578 NEXT 03

G575 REM - ALL INFUTS MATCH

6585 PRINT “TITLE: ";B$

6562 PRINT "INDEX: “;C$

G554 FRINT "COMMENT: "; D$

G586 FRINT

@559 GOTO 498

5586 FRINT :PRINT “ENC: OF FILE"

5648 INFUT " SEARCH THIS FILE AGRIN"H

U IF LEFT$CRS, 1205"Y" THEN 640
5 RESTORE #1
U FRINT “ INFUT YOUR KEYWORD(S)™:GOT
T
e48 CLOSE #1
BE58 RETURN
1806 REM
1618 PRINT TRECZ); "COMPUTER PROGRAMS (RS

1328 FRINT TABCEN "
1638 GOSUE 248
16848 F$="1 COMFRSS. DRATY

1850 GOTO 170

2088 REM

:Biﬁ FFINT TREC18}; "COMPUTER PROGRAMS (B
ASICH"

2828 PFINT TAB(18%; "=====
SH38 GUSUE 248

2848 F$="1 COMERS. DAT"
2658 GUTO 179
2088 REM

818 FRINT TREC(18>
ILars"

38 PFIHT TREC19: "

3838 GOSUE 248
448 F3="1 COMFIL. DAT"
2858 GOTO 179
4560 FEM

4818 PRINT TREC18B;

S0 4y
‘:T ‘7! '.'Tl
I Il'\’l rk'l

|"”| Ch
.‘...

i "COMFUTER PROGRAMS (P

"HARGHARE - 6888 SPEC

APPLE & ITT 2020 BUSINESS
SOFTWARE

Professionally written packages now availa-
ble with comprehensive manuals, built-in
validity checks, interactive enquiry facilities,
user options, satisfying accountancy, Inland
Revenue and Customs & E xcise requiremerits
On diskette under DOS 3.2 in Applesoft
with SPACE utility. Not adaptations. Writ:
ten for Apple System. Support all printer
interfaces. Sales, Purchases and General
Ledgers £295-00 each. Manual only £3.
Payroli £375. Manual only £4

General Ledger supports Incomplete
Records, Job Costing, Branch and Consoli-
dated Accounts, etc.

Generai Ledger Applications Manual £10
Prices extusive of V.A.T. From our shop

or your nearest stockist.

COMPUTECH SYSTEMS
168, Finchley Road, London NW3,
Tel: 01-794 0202

— — |

308T. JOHNS RDAD \
TUNBRIDGE WELLS
KENT

Telaphone: Tunbridge Wells (0892) 41686

ﬂD DIGITAL MICROSYSTEMS
LOW COST BUSINESS COMPUTERS |

ONE t0 29MEGABY TES DISK STORAGE
64 Kbytes of Main Memory - STANDARD |

DSC-2 | pigral Research CP M operating system
STANDARD

TEXT PROCESSING, BASIC, COBOL
FORTRAN available

32 10 96 MEGABYTES DISK STORAGE

32 USER & 16 TASK capabity - STANDARD

HEX 29| oentrant ASSEMBLER & BASIC - STANDARD

Floppy dhsk basec develooment system 1
avalable

MOD ATA st need DEALERS in pasts of U K and IRELAND

_—
SOUTHAMPTON

PET HIRE
Weekly charges:
8k (old £20 (new £23); 16k £27
32k £32; Printer £35; Floppy Disk:

£3

MI%ROCHESS and TIS WORK-
BOOKS included charges may be
offset against purchase.
Demonstration of large range of

Commodore andPetsoft software.
Second hand PETs from £375
PANTAL cassette decks (with
counter and audio) £65

Top quality TV modulator for PET
{no streaking) £25

NEW. High precision 12 bit A/D
converter, 4-channel, 3kHz, user
Port version £248. Other versions

to order.
All prices exclude VAT,

£50 free software with purchase of
any computer, part exchange wel-
come,
SUPER-VISION
13 St James Road
Shirley
Southampton
Telephone (0703) 774023
After Hours {0703) 5654488
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MICROMART PROGRAMS
PET | IRl .
| EDITOR 4320 FRINT TAB(18); " =
Provides full creation and editing of | ¥ =fff" N »
symbolic text or data files, etc, using: o | 4838 GOSUE 240 i
12 POWERFUL COMMANDS 4948 F$="1 HARDGRDM. DAT"
includi — CREATE, EDIT, FIND, SES RO
REPLACE. INSERT, MOVE, TAB, etc. N ﬁgg:: EE;;U 178 S
(SAE for full software list.) L .}:‘-ié FRINT TRECLDY; "HARDHARE ENERHL" ®
On cassette s . s
CIRCLE £20.00 ® EU-_—":‘ FRINT Tlﬂs(ieh srzzssTm=ss=====" e
(State old/new ROM + size) P 5@4"-' _.Fif".i-_, GENHARD. DAT" 4
o | 2838 GOTU 170 .
(State old/new ROM + size) i:n:ElEﬂgi FRINT TﬂBgiE!‘).: ::NEH F‘RODUCTS:
33 Restrop View, Purton, Swindon, } . f;glg gggjg Tﬁ«.i@u e e o
Wilts. SN5 9DG. FE2E GOSUB 244
ol ®| o4l Fd="1 NEWPROD. DAT" .
SHARP MZ-80K o | £W58 5OTO 170 ®
from £520 plus VAT | 7808 PRINT TABC(18); "GENERAL INTEREST"
® | 7818 FRINT TRE(18);" °
| | |o!| 7328 GOSUB 246
7048 F$="1 GENINT. DAT" =
® | 7goe GUTO 178 °
. | E@E END
£a18 REM - INPUT NEW DATR ®
o | £828 PRINT :PRINT: FRINT %
: £B25 OPEN #2, 1 TEMF. SCR
- ® | g0 SCRATCH #2 L
PET HIRE from £4.25/day | le | 8835 READ #1,BS$, C$,D$ )
. Essex Computer Services 43 IF EOFC12<5>8 THEN £6ts
10 Grafton Road, Canvey Island Essex. [ ] i " - ™
Tel: (;anvlzv Igland (03y711.';) 6?1 663 gggg gg%ysgg'sm’ L" D‘ =
= L | #3268 FRINT "TITLE - THE FIELD LOGKED AT ®
.| 5298 FRINT "INDEX - WHERE THE ARTICLE M
PET \ EE FOUND. " s
+ e | 5835 PRINT "COMMENT - ELABORATION OF TIT .
SHARP MZ-80s LE OR ADDITIONAL IMNFORMATION. "
® 24 A yu) . ) o ) o
(THE NERAMICRO) 8188 FRINT : FRINT: PRINT*INPUT YOUR DATR 5
HEWLETT-PACKARD °| €149 INFUT "TITLE",E$ -
HP-41Cs o 5128 INPUT “INDEX",C$ -
+ _ .1 S138 INPUT “COMMENT", D$ ‘
COMPUTER BOOKS 5140 FRINT :PRINT: INPUT "ENTRIES OK", R$ ¢
| 8158 IF LEFT$(R$, 13="N" (%)
SIGMA SYSTEMS " Gidh WRITE ko.BeCe D8 T 0 |
S e LACE ®| 2178 FRINT :INPUT"  FILED.  MORE ENR .
IES". A$
| 11®] a12m e o
54 PARK PLACE | 6182 IF LEFTS(RS, D=y THEN 6100
IRV SRA LIS | | | 5200 RENAME TEMF. SCR. 1 F$
LOOKING FOR RENTAL ezl RETURN i
PREMISES IN THE
WEST MIDLANDS? Scrolledmessage for MK14
by Mark Franklin
2,000 sq.ft. i in
= toDepartrs,l:tt ;:::Lablm The following program will alilow the number of lines is stored at OF50.
' MK14 to 'display messages, stored Note: The byte at OF most also be
For details contact: backwards in memory, in a scrolled stored at OF5A, otherwise strange
oM ELDRIDGE. format. The data fpr the message at things will occur. The byte at OF1A
F.W. Cook Ltd 0BOO (extra RAM), is arranged in eight determines where the data starts in
Cooks of Dudley byte blocks. The maximum number of RAM,
Mg blocks (or lines) is FF;s (255,0). The ie. 0B0OO (OF1A 00
o e A byte which determines the time each 0BO8 (OF1A 08;
Tel: Dudley 53724/54520 line is displayed is stored at 0F19. The
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9

é 0F19 XX delay OF3A 9CF8 ®
0F1A XX position OF3C B81E
0F1B XX number of lines OF3E 9CE7 °

® | 0F1C COFE 0F40 B819
OF1E C838 0F42 9CE3 |

® | 0F20 C40B 0F44 COD4 -
0F22 36 0F46 C813

®| 0F23 COF6 0F48 02 -
0F25 C802 0F49 CODE

e | 0F27 C400 0F4B F408 |®
0F29 32 0F4D C82A

e | OF2A C40D OF4F 8FZZ ®
0F2C 35 0F51 B805

e | 0F2DC400 0F53 9CD2 °
OF2F 31 0F55 3F, (90C5 [to loop])

e | OF30 C408 OF57 00 ® |
0F32 C825 0F58 00 counters

o | 0F34 C601 0F59 00 »
0F36 C201 OF5A XX delay

Lia 0F38 B81F

This program, written in PET BASIC,
creates an ever changing pattern on the
screen like a kaleidoscope, but in four
parts.

The selected character is POKEd on
to the screen in sixteen places, but lines
110-140 may choose to do a bit of

| Kaleidoscope
BY R G Hall

clearing so as not to fill the screen
completely.

Note: Line 50 PRINT “€3’ may be used
to clear the screen RND(TI) makes use
of the PET’s clock to randomize the
pattern. (Try RND(1) etc.).

of if REM & SEUGRE °
| 28 REM EY R & HALL 1373 2
S5 PRINTCHR# i47 ):REM CLEAR SCREEH
o 50 REM SELECT POSITIONS .
o 7@ A=IHTCRMNDCTI »id) p
20 B=INTCRMD:TI ) §)%4@
e 9% REM SELECT PRINT CHAR. °
o| 188 C=INTCRHDCTI %2553 .
113 REM SELECT PRIMT OF SPRCE
o 138 R=INT(RNDCTI #1@0 o
o| 138 IFR=STHEN iG@. L
148 C=32
o| 156G RCM FOKE TO SCREEN o
| 188 5=33018:T=33837:U=33452: U=33477 |
® iT® POKES-E~E.C:FOKET-8-E,C: PFOKEU-A-E,C 3
| : POKEU-R-E.C °
.| & FOKES+A-E » 01 POKET+A~E. C: POKEU+A-EC I
: POKEU+E-T . C
o 198 POKES—F+E,C:POKET-A+E»C: POKEU-A+E. C .
o| 1 POKEU-A+E.C
208 POKESHA+E O POKET+HA+E . C: POKEU+A+E . C .
| : POKEU+A+E.C o
.| £ E0TO 7
REAL. .

" BELLS & WHISTLE

In computing it is very often desirable
to pack as many characters as possible
into a given area of memory.

Efficient character storage
by David Tucker

The usual method of holding text is
to encode the text into 8 bit ASCII and
store one character per byte. Thus there

MICROMART

INEW

MICROTYPE
SERIES 80
MICROCOMPUTER CASE

Ready Cut tor Superhoard or UKI0I
Cormplete with screws and instructions

Atso available with uncut keyboard for homehrew
enthusiasts. Produced in strong, black ABS plastic
Please state type when ordering

ONLY £17.50 + VAT Post and packing inclusive,
| Send Chenue or Postal Orders to

Microtype, PO Box 104, Hemel Hempstead,

Herts. HP2 7Q2Z SAE for Details
O 2 BRANDED DIG!TAL QUALITY CASSETTES
P ¢

. A en carrt 10 for 381 ea - VAT

es 1181 A

- ~Pe 1
‘Computer

World

ADDITIONAL
EDITOR

The position is a demanding one and we are
looking for candidates with proven skills in
editorial management, sub-editing, commis-
sioning contributors and a real interest in
microcomputing,

|
‘ requires an
|

The successful applicant will work with an

existing team in a small publishing house in

the West End of London. The post calls for

tenacity and the ability to remain calm and
| constructive while working under consider-
able pressure.

Salary will be depend on previous experi-

ence. All applications will be treated in

confidence and should contain relevant
| career details.

Ptease address your application to:

Editorship Applications, Personal Computer
World Magazine, 14 Rathbone Place, London
W1P 1DE. Telephone: 01-637 7991.

= — =
. (SYSTEMSCRIBE) -
SMALL SYSTEMS SOFTWARE

Programming is a logical procedure: logical
programming begins with coding sheets.
SYSTEMSCRIBE Coding Sheets, designed to
be useable with most languages, are ideal for
the microcomputer programmer {whoever does
the keying-in will appreciate them too!)

Pads of 50 sheets: 25 x 80 format.

3 pads for £4.50 (including VAT and postage).

SYSTEMSCRIBE LIMITED
62 Daws Heath Road, Thundersiey. Benfleet
\ . Essex SS7 2TA

 DATA+ -

\ TO YOUR REQUIREMENTS
' BUY OR LEASE

CENTRONICS 730
NOW IN STOCK
£525 + VAT

* * *

| DATAPLUS, 67 BRIDGE STREET,
MANCHESTER M3 3BQ.

TELEPHONE: 061-832 3265
A division of Norman Green {Photo) Ltd
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TOPMARK
Computers

dedicated to

APPLE Il

Simply the best!

Full details from Tom Piercy on
Huntingdon (0480) 212563

COMPUCOLOR II
Pay for mod 3:— get mod 4
Pay for mod 4:— get mod 5

BELLS & WHISTLES

are 256 p0551ble dlfferent ASCII codes
that can be stored in any particular
byte.

Very often however the only
characters of interest are A to Z, 0to 9,
space and perhaps a couple of
punctuation marks.

It so happens that if we take a set of
40 characters we can encode them in
such a way that three characters can be
stored in 16 bits (2 bytes), thus
increasing the storage capacity of a
given area of memory by 30%.

We do this by treating the three
characters as if they were digits of a
number to the base 40.

Suppose a=1,b=2, ¢=3

Then ABC = 3x40x40+2x40+1 = 4881
The number 4881 could be stored in a
16 bit word.

The maximum value would be
39x40x40+39x40+39 = 63999.

This is less than 65535 (the maximum
16 bit number).

The two subroutines presented here
are written in Z8(0 assembler code
although the principles outlined can
be applied to any machine.

The ENCODE subroutine takes a
three byte ASCII string whose address
is in the BC register pair and returns the

ASCII strmg starting at the address
contained in BC.

How it works:

The ENCODE subroutine first clears
the HL register pair then calls the
subroutine FIND which locates the
character pointed to by BC and
returns its number from the end of the
TABLE in register A. BC is then
incremented to point to the next
character.

DE is loaded with 1600 (40x40) and
the subroutine MULT is then called.
This subroutine multiplies the contents
of register A and adds the result to
register pair HL.

The process is repeated for the other
two characters with DE set to 40 then
1

The three characters have now been
encoded. _

The DECODE subroutine performs
the inverse operation to ENCODE.

The register pair DE is first loaded
with 1600 then the subroutine TRANS
is called. This subroutine performs an
integer division of HL by DE leaving the
result in register A and the remainder in
HL. It then locates the relevant
character in the TABLE and transfers it

PET encoded RADIX-40 characters in the to the location pointed at by BC and
Up to vﬁ:’?(’)\‘ ;l;seps&f'tware HL register pair. finally increments BC. The whole

4k to Bk conversion £79*

8k to 32k {from) £210*
-APPLE

At least £75 free software

The DECODE subroutine takes the
three RADIX-40 characters in the HL
register pair and returns a three byte

process is repeated with DE set to 40
then 1

with New Apple ODOO 0010 ORG  £0DOO °
TEXAS e 0020 :BC POINTS TO A
T199/4 Colour, Music & Graphics, P.O.A., ) 0030 : 3 CIIARACTER STRING
SHARP ° 0040 ; ON RETURN -
e | 0050 : [IL CONTAINS RADIX-40
PETSOFT: GEM SOFT: LANDSLER ® | 0DOO 210000 0060 ENCODE LD HL,0 :CLEAR HL .
PROGRAMS | 0D03 CDIFOD 0070 CALL FIND :1ST CHARACTER
*TAX & CARR. FREE *Excluding VAT ® | 0DO6 114006 080 LD DE, 600 :40%40 L
TELETEXT CONVERTER 0DO9 CL2FOD 0090 CALL “ULT s:DExA
WITH REMOTE, ONLY £199.95 ® | ODOC CDIEOD 0100 CALL. FIND : 2ND CIIARACTEDR °
sow/eo’\L/}gaTT%:g,riginucreo ODOF 112800 0o LD DE, 40
N ke A G s Iy S aOeR e | ODI2 CD2FOL 0120 CALLL MULT ®
OPTELCD ODIS CDIFOD 0130 CALL FIND ; 3RD CHARACTER
RALEIGH (0268) 774089 (up to 8p.m.1) e |0DIB 110100 0140 1D DE, ®
[ODIB CD2FEOD 0150 CALL MULT
P —— o | ODIE CO 0160 RET  iFINISH -
0170
MICROS BOUGHT, L ODIF 0OA 0180 FIND LD A, (BC) :GET C!IARACTER &
SOLD OR EXCHANGED. 0D20 03 0190 INC DBC iPOINT TO NEXT
L ob21 C5 0200 PUS!I BC :SAVE
. 0D22 ES 0210 PUSH HL 3 ON STACK O
MICROHIRE 0D23 012800 0220 LD  BC,40 :TABLE LENGTH |
T Tp— ® | 0D26 2i15FOD 0230 LD HL, TABLE ®
0D29 EDBI 0240 CPIR :;FIND CHARACTER :
MONEY BACK ON PURCHASE. e | 0OD2B 79 0250 LD A,C :GET NUMBER ™
FREE DELIVERY & COLLECTION 0D2C El 0260 POP HL
IN LONDON.
SMALL CHARGE OTHERWISE. e |0D2D CI 0270 POP  RC .
APPLE, PETS, SOCERER, HORIZON, OD2E €9 8323 RET
PRINTERS, FLOPPY DRIVES. d
® | on2E A7 0300 YULT AND A :SET CONDITION .
SALE NOW ON o 0310 ;3 CODES 4
APPLE 32K ONLY £700 ggg<l> (Eg 835(; Rrs)g Z i FINISH IF 0O
NTRONICS T/F 779) £700 . A IL,DE
(CHEORTIZCC))N ggK /D/D £91)2£00 ® | 0D32 3D 0340 DEC A :iDEC COUNT .
et 0OD33 18FA 0350 JR  MULT :ROUND WE GO
® 0380 ;HL. CONTAINS RADIX-40 L4
COMPLETE CHALLENGER SYSTEM 0390 i BC POINTS TO RESULT BUFFER
WITH 2 DISK DRIVES ONLY ® { 0OD35 114006 0400 DECODE LD DE, 1600 ;40%40 °
£900 0D38 CD4ROD 0410 CALL TRANS :1ST CHARACTER
PET 8K ONLY £400 e |0D3B 112800 0420 LD DE,40 ®
APPLE DISK DRIVE ONLY £340 ()BJE cbasoD 0430 CALL TRANS :2ND
0OD41 110100 0440 LD  DE,!
PHONEEBIROR QWA LRTEST OFFERS ®lop4a coaroD 0450 CALL TRANS :3RD ®
o W JE T e o |0DAT C9 0460 RET FINISH L
01-368 9002 FOT
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o | OD48 AE 0490 TRANS XOR A ;CLR A ol
0OD49 EDS2 0500 TRANS! SBC HL,DE ;SUBTRACT cou e ?H%BEBIISNYSTEMS
® 0D4B 3803 0510 JR C NDONE :JUMP IF OVERFLOW ° g
0D4b 3C 0520 INC A :INC COUNTER * Come and try these fine computers
- (;B?E IgFQ ()53() JR TRANSI 3ROUND WE GO S in our showrooms
B L oo B, in o ite sansile Softuar fr Apple
® D52 21870D 0560 LD HL,TABEND END OF TABLE  |® Sales, Creditors Ledgers; Fanancial
0D55 SF 0570 LD  E,A iGET A IN DE Modelling
® | ODS6 1600 0520 LD D,0 ® * Educational systems in Maths,
0obs8 [CDL52 0590 SBC  ML,DE :iGET ADDRESS Physics, Geography, Commerce.
® | ODSA 7E 0600 LD A, (1LY 3 GET CHARACTER L4
obDs5B 02 0610 LD (BC),A :iSTORE
® | OL5C 03 0620 INC BC sPOINT TO NEXT POSITION @ = = ]
ob5D EI 0630 POP IIL 5 '_—! F T E '_—: h
e | ODSE C9 0640 RET °
8223 3 SOFTECH Ltd., 51 Lr Camden St.,
) ODSE 20414243 0670 TABLE DEFM / ABC/ ® Dublin 2, Ireland. Phone Dublin 784739
g ()82% 232332:; 06&;0 gEE.‘.: /DESG/ o | =
0 0690 EFY /1NTJK/ 2
OD6R 4C4DAEAF 0700 DEFY /LN0/ Vets for Pets
® [ OD6F 50515253 0710 DEFM /PORS/ v
0OD73 54555657 0720 DEFM /TUVW/ Anita Electronic Services (London) Ltd.
® | 0OD77 58595A31 0730 DEFN /XYZ1/ [ are specialists in the repair and service of
0078 32393435 0740 DEF™ /2345/ \c/:\l(:mor?fzc:oamf::ttsc')n—site service, or alter-
b 888,)5 gggé‘éggg 8;28 BEE!} ;8782; ® natively repairs can be carried 6ut at our
’ oy ! workshops should you wish to bring in
 Le{0LBT 0O 0770 TAREND NOP , o your Pet.
Pet maintenance contracts are available
LEISURE LINES || atverycompetitive prices, Trade inquiries
welcomed,
- . With J. J. Clessa For further information, tel or write to:
T IO T A John Meade
The Search for the smallest palindrome 1 — Anita Electronic Services
with an even number of digits attracted 15 Clerkenwell Close, London EC1
over forty replies. As usual the complai- 2 01-253 2444
nt was “Too Easy’, although I didn’t - .y :
receive any analytical solutions to 3 We also specialise in the repair of all
support this view. Instead I had the 4 grikes offot(ceTeguipment,
usual collection of program listings for
computers, ranging from main frames, 5
through micros down to programmable
calculators. I’ll not be publishing any gﬁIZE P UZZLE te feasibly d b
of them, but suffice to say the correct | = loned ‘; qtl'“ i S ldy ex Ep HOM
answer is 698896 — which is the square 082 EeleAlo VAT, (GO
of 836. however, computerise your efforts.

A child’s cube has coloured faces.

I made a draw for the winning entry
using Dave Tebbutt’s biased random
number generator — which should by
rights have awarded the prize to one of
his relatives. However, it seems to have
hit a bug this time. . . unless Mr P.
Albericci of Bristol turns out to be a
very distant cousin!

Congratulations Mr Albericci. . . a
Paper Mate pen and pencil set will be
winging its way to you c¢/o the PO —
let me know if it ever arrives. Mean-
while it’s time to think of more dia-
bolical problems — try this one for size:

QUICKIE

Actually, not so much a problem, more
an outrage, you have 30 seconds to
complete the following “Irish” cross-
word. Remember .ot to pull any
punches. . .

CLUES ACROSS

1. Hit hard

2. A party drink

3. Often in seaside shows

4. Use for making holes

5. What conductors do to tickets

CLUES DOWN
. Vegetables
. Female sheep
. They lay eggs
. Often sailed on
. Dropped by Cockneys

O O DN

Five colours are possible — red, green,
blue, yellow and orange. Three views of
the same cube are shown here, and in
each of the views the colour on the
bottom face of the cube is not repeated
on any other face. Which colour occurs
twice on the cube?

Green

=

@®

a2

Blue
Orange Red

& &
< g
‘S Green & Blue

Answers please on a postcard to Puzzle
No. 7, Personal Computer World, 14
Rathbone Place, London WI1P 1DE.
All solutions must arrive by March
14th latest.

PRIZE FOR THIS MONTH

Support our authors. . . this month I'm
giving away a £10 W.H. Smiths book
voucher to the sender of the first
correct card out of the bag — good luck!

PROGRAMMERS

426 2508/2708/2758/2516/2716
Dual and Single supply Eproms, £95

416 2704/2708/2716 Dual only.£65
480 2700/2708 xit £35. Built gbo.

All programmers require only standard
power supplies.

The 426 & 416 are cased and have push-
button selection.

Program any length block into the Eprom.
Software included. Range covers Z80,
8080, 6800 and 6500. State machine.

PI0, PIA INTERFACE MODULES

Available for 2Z80/8080 and 6800/6500.

Prices include carriage. Please add VAT,
3AE for further product information.

MICROHEX COMPUTERS

2 STUDLEY RISE, TRCWERIDGE, WILTS.

To advertise in
MICROMART
Please ring Jacquie Hancock
on 01-631 1682
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WE HAVE 3897 TITLES IN STOCK, SEND FOR COMPLETE LIST.

PASCAL

This is our new book shop,
First Floor Offices, Tivoli Centre
Coventry Rd., Birmingham
Telephone: 021 707 7170

GAMES

Chess & Computer . . . D. levy
Chess Skill in Man and Machme . P. Frey

32 Basic Programs for the Pet . PRl
Game Playing with Computers . D. Spencer
Basic Computer Games . . . . D. Ahl
Star Ship Simulation B SIS =
Game Playing with Basic . . . D.Spencer
Sargon . . . . . . . . Spracklen
BASIC

Learning Basic Fast . . . . . De Rossi .
BasicBasic . . . . . . . J.S.Coan
Advanced Basic . . . . . . ]J.S.Coan
Illustrated Basic . . . D. Alcock
Basic with Business Appllcauons . Hayden
Introduction to Basic . . . . ]J.Morton
The Basic Handbook . . . . Lien

COBOL

Cobol Programming . . . . Nickerson
Learning Cobol Fast . . . . De Rossi .
Cobol with Style . .. Hayden
Reducing Cobol Complcxlty .. McClue

teinlabrinintn Mmintnin
M n
M
o

._.
- o
o -
oo

thin b be
=

—Re oo
L AN ©
coowm

Pascal: User Manual and Report . Springer-Verlag .
Problem Solving Using Pascal . . Springer-Veriag .
Programming in Pascal . . . . P.Grogono
A Practical Intro. to Pascal. . . A. Addyman .
An Introduction to Programming and

Problem Solving with Pascal . Schneider
Introduction to Pascal . . . . J. Welsh&]. Elder

FORTR AN
Elementary Computer
Programming in Fortran IV . Boguslausky .

PROGRAMMING

Chemistry with a Computer . . P. A. Cauchon
Seminumeral Algorithms . . . Knuth .. . ZX£17.85
Fundamental Algorithms . . . Knuth . . . £17.85
# ;sembly Level Programming for ’

Small Computers . . . . W.]J. Weller . . £12.50
Sorting & Searching. . . . . Knuth . . . £17.85
Top-Down Structured

Programming Techniques . . McGowan . . £12.50
The Design of Well Structured

and Correct Programs . . . Alagic & Arbib . £10.00
Computer Mathematics . = . .. . .. . . £858
Basic Principles of Data Processmg Saxon/Steyer . £ 7.75
Fundamentals of Computer

Algorithms . Horowitz/Sahni . £15.00
Computer Approach to lnt.roductory
" College Mathematics . . . Scalzo . . . £11.30
Computer Input Design . . . Woolridge . . £ 8.85
Computer Output Design . . . Woolridge . . £ 9.70
How to Program Micro’s. . , . Barden . . . £ 6.55

CREDIT SALES (Minimum £10), Access and Barclaycard
Welcome. “BY RETURN ORDER SERVICE"

CAIL.LERS AND MAIIL ORDER: 40 Burtﬂolomcw Street, Newbury, Berks. Tel: 0635 30505
CALLERS ONLY: 220-222 Stockport Road, Cheadle Heath, Stockport Tel: 061 491 2290

Centronics Printer Card £132.00
Apple disk drive £355.00

with controller crd £398.00
Micro Hush Printer

+ Apple Interface £266.00

Thermai paperoll for Micro Hush £2.00
10in b/w monitor £132.00
12in b/w monitor £210.00

Apple Pascal £289.00

MicroStar £4,950.00

Printers VDU's ITT Apples Software & one-
off's P.O A,

— THE INTERFACE EXPERTS

224 EDGWARE ROAD
LONDON W2
Tel 01-402 8842

‘MICRO CONTROL have been building specialised hardware and writing
software, since Apple first came into the country. We can interface your
Apple to anything with a custom designed card for a reasonable price.
We can also provide Business Systems for Apple Il and Micro Star to your
requirements.

4-Channel A/D cards 12-bit £174.00; 8-bit£116.00
4-Channel D/A 12-bit £149.00; 8-bit£110.00
16K Add In 150ns £58.00

Apple Il 16K £810.00

High Speed Serial Card £110.00.

Com. Card £140.00

Integer Firmware Card (inc. Mini-Assembler)
£110.00

Symtec light pen (for Apple) £165.00.

Apple Voice recognition Card £165.00.
Micro Products Eprom burner £140.00.

Box of 10 diskettes £30.00.

Colour board for Apple. Have your text in colour! Clean Lo-res/Hi-Res hires colours £147.00

Micro Con. Real Time Clock. Date/Hr/Minute £90.00
8-Channel Mains Controller £140.00
4-Channel Mains Dimmer £175.00

KCOMING SHORTLY:— Colour for PET and TRS 80
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\Buy here at discount prices!

¢ Full after-sa ice |
‘e les service inourownworkshops ~ Yg¢ One year guarantee onall machines

“p to 1‘6Mbp“§m“k Disc System

and ‘on-tine’ with the Com e 3
* ful business programmes using 16 Extra
PTG ocmane connect and usé ~ plugs  gasic 400K

ds. "Easy t0 h
%a‘:escltctvc?n:‘:‘ Te /32K PETs, detailed manual supplied-  gualdisc

as Qisc 0p. System in ROM. 1 o |
programmes supplied free; full set of professm:a y
written business packages avallalbls - "S’;l:s“:an. s

3 [, )
purchase Ledger, Stock Contro o Czammercial B s

Time processing, Engineering a7¢' * g ciness BASIC.
overcome with full language 58?‘;18(:’,‘"6: FORTH, oK £1,095

The only 18k co
for under £400 o

keyboard, computer,
snd i cables 10 g onoior
0 plug int
own TV set and cassette ol
ﬁ;corder and go!!
K of user RAM for decent size

programmes and da 5

! ta, g

'Fe"ﬁ' 11 microsoft basicsupmsma“Ed
Fully converted to UK si

including frame SO UK standard

Assembler, FORTRAN, COB 16Mb £2,190 {no me sync. trequency
PILOT & CESIL. wobbly display). Extr ;
FIFTH, PLM. W 8K PET £275 Tandy don't do this! Keypad £33.95

Complete wi

with level | and |

o ; evel I P

fo ?éamm'"g manuals. What more Expansion interface
uld you ask ? complete with

32K RAM £299

| This lot must be today’s best buy!

]
PE 2001-8N
: - : (8K RAM
Newv large keyboard)

|
p— 469
keyboard) £590

i id RO
ua disc for 0 W 8K PET £120

24K Memory expansion with 4 Ior'new 20 2
@etinto print this easy way !
Fast! "mmacu\ate‘.

BM golfball printer

Anadex DP 8000 ideal for Trendcom 100 _ 16N (16K RAM and new farge

. . . . 2001 £690
dot-matrix printer word-processing thermal printer 2001 — 32N (32K RAM and new large keyboard)
*Speedy 112 ch/s bidir. *Forget expensive Spin- +Stop disturbing others with eck, suitable for all Pets £53

*Fits A4 page-up to 80 cols. Wheel printers — the noisy printout! *Neat, clear, Ex‘&r:a‘ ?ajs-evtetem?“i tloppy £74%

*Up to 4 copies. *precision | Golfball produces equal 96-ch.set,U/Lcase & symbols. cB ual dnt . ith Pet raphics £605
form-filling with sprocket quality at up to 15 ch. per *Matches Pet/Appleline CBM tractor feed printer wi g9
teed. “Special headings using | sec. *Match various lengths. *Fast, 40 ch/s

double-width chars. *Modern| typewriter styles with |BM bidir. * Reliable - robust -
paper format to match Ad interchangeable heads. only 1wo driven parts.

filing systems. *0ther paper *Completely reliable = each | *Plugin and go, puilt in PSU,
sizes with adj. sprocket. machine rebuilt by 1BM detailed manual. *Thermal
*Full punctuation, U/L case, | trained engineers and fully paper 4%z in wide x 80 ft,

You can afford to

start computi
n
NOW! _ ith the onio cgp

£ sign, 96-ch. set. guaranteed. *Precision less _expensive than electro-
* Reliable — strongly built, torm-filling possible with sensitive paper. Asim
100 M.ch. head. 15 in. pin-feed platen. e 0K st ,,,t,dpg:r:Z"::‘e"V,
K K - L o | \ A - M 4K RAM, but un::'llCen d
nock down price’ imited supply’ snip! 10 UK . (oo meere 3
instructions supplied) 5::}31 ';A;:'EV;""’ model,
: 9
“Powerful pro : i
i gramming possible —
g 59 5 2249 Mt iyt EASC oy o
ies, 53 key key-b i i
lo : y-board,
Interfaces - Interfaces- Interfaces - U'wer. case, user-definable keys gam'glwng aRegand
tra-fast and powerful machine Codlggf and graphics chs,
rom keyboard.

Pet £45 Ohios £10 Pet £45 Ohios £10 Pet £45 Ohios £10
TRS—80 £12 Sorcerer £6 TRS-80 £12 Sorcerer £6 TRS—80 £12 Sorcerer £6
Apple £69 Apple £69 Apple £45

°No intricate solder ng or metal work. Cor puter supplied
R assembled in ready-made case Reasonable sized

e

programmes in 4K RAM. *
A I 1 M. *Expand i
\.._“. drlvezg]scs, printer; avaiplablealiltleen:: ifli:f:t?AAM e
- e
- itor and Extended Monitor, 'Program::ee'?r?tls:/

~
=,

7/ Leasing
available t0

- / . 7 . . { e Changeabili .
companies ! \\ hangeability /reliability - .
///// / \K / \ interface. *Save pmgr\;mn'](;;";aany tape
. . - recorder — all cables supplied N own cassette
\

- \

hhE

| \ 1N ‘ D. % E
Computerama Ltd. i

Tel: Bath (0225) 2
~ 5 Harpers Kensington .
) 819 e o 4 Credit card orders accepted

. by tel
PoW/s Your dealer for Bath, Bristoland SW. TR e

\

.
/
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You stand out in acrowd
-and we know it.

Your business is not exactly the same as any other and
neither are its problems. Any solutions are probably
unique and must be tailored exactly for you.

Y ou know your business better than anyone else and any
system designed should use your knowledge. The
micro-computer specialist should show you how to use

the computer to meet your business requirements.

You should be able to get the micro-computer which
best suits your business. 1t should be chosen after your
requirements are specified.

You and your staff have a right to know all about
YOUR system, including helping to program it if you
want to. Training is your right — not an additional service

If microcomputers cannot satisfy your business needs,
you want to know — you don’t want false promises.

67 Nova Road, Croydon, Surrey CRO 2TN.
Telephone: 01-688 6013
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ENSIGN

COMPUTER SALES ® HARDWARE ® SOFTWARE

‘“mv
m. WILTSHIRE

0 B B I I S R

COMPUTERISE YOUR BUSINESS NOW!
EVERYTHING YOU REQUIRE TO START
COMPLETE READY TO OPERATE

£4,500

including VAT
COMMODORE PET 2001-32N

COMPUTHINK 400K
RANDOM ACCESS DISK DRIVE

PRINTER
ALL CONNECTING CABLES

INCLUDES:
SALES & PURCHASE LEDGER and
ALL NECESSARY MEDIA and
STATIONERY

[EX XTI LE RS IS SRS S22 R 22 2R T NP
ERRRRBRERRERRRRRRRARARERR SRR ERRRRRRRRRRRR R R RN

(2222 2SR 22X 22222222222 2222 2X 2222222222 X2l

SPECIAL THIS MONTH

TEAC DISK DRIVE SA 400 BASED
designed for TRS 80
Single drive up to 125K bytes................... £285 inc VAT
Dual drive up to 250K (40 tracks) ............. £515 inc VAT

OPENING OFFER includes FREE copy NEWDOS

PRINTERS
Anadex, Centronics, Paper Tiger, Teletype 43, Texas 810,
Interface and cables — Prices on application.

Anadex DP8000 456.53 525.
Printer cable 21.74 25.
Pet printer 3022 608.70 700.
Printer cable 39.00 45,
CONSULTANCY

Please write or telephone if you require advice on
BEGINNING or EXPANDING your computer installation.
Software programs customised to your requirements.

REPRESENTATIVES required in various areas — please
contact us for full details.
OUR BUSINESS EXISTS ON IMPROVING YOUR BUSINESS.

Please send Full Details & Price Lists
HOME [] HOBBIES [] STUDENT [
Name
Street

My requirements are for
BUSINESS [

Town
County
Post Code
Telephone
Name of Co
Position

PO/Chg No

Mail order- Cheque/Bankers’ Draft/Cash/Barclaycard/Access etc — allow
28 days for delivery.

13-19 MILFORD STREET, SWINDON
Tel: (0793) 42615

Make more time available
Enhance your quality of life
Improve your business

SN1 1DW
Telex: 449703

o CONSULTANCY ® MEDIA e STATIONERY ETC

We are continually adding new products to our range and would be
pleased to receive your enquiries. @ Quantity Discounts available.

TRS 80 ex. VAT inc. VAT
4K Level 2 (c/w K/bd, VDU. T/Rec)  434.78 500.
16K Level 2 (c/w K/bd. VDU. T/Rec) 500.00 575.
OK Interfacetto add printer & disk drives) 195.66 225.
16K Upgrade kits (for k/bd or interface) 65.22 75.
Disk Drives, single 413.04 475,
Disk Drives, dual 608.70 700.
Disk Drives, cable 2 & 4 way from 21.74 25.
Anadex Printer, Tractor feed 456.53 525.
Printer cable for Anadex/Centronics 21.74 25.
ITT 2020
16K {c/w K/bd & Palsoft ROM) 695.65 800.
16K Upgrade kits 65.22 75.
Disk Drive, single with cable 347.83 400.
Printer Interface 108.70 125.
Anadex Printer, Tractor feed 456.53 525.
Colour TV ITT 340 (for monitor) 239.13 275.
COMMODORE PET
2001-32N {New keyboard & 32K) 782.61 900.
2040 Dual Disk Drive 343K 673.91 900.
3022 Printer with graphics 608.70 700.
MEDIA LIST
5% " Verbatim from (Qty 5) 10.43 12.
5% "' Verbatim from {Qty 10) 17.39 20.
5% " Dysan from (Qty 10) 26.09 30.
85" 3M from (Qty 10) 30.44 35.

Blank 5% " & 8Y% " Diskettes, Soft/Hard Sectored, Formatted/Unformatted.
We have diskettes to suit many systems. When ordering please quote:
SYSTEM MANUFACTURER, MODEL, MEDIA TYPE, AND DISK SIZE
Available in smalter or larger quantities.

STATIONERY Listing Paper, Continuous Forms, Labels.
Listing paper 117" x 8%, 117 x 9147, 117 x 12", 8" x 12", boxed 2000, ncl VAT £10
Labels 2%~ x 176~ white, fanfold, £5 per 1000 12,000 incl VAT £40

Post/Packing/Insurance extra. Delivery by Registered Post, Securicor, etc
Price List correct at tme of going to Press, subject to change without notice E. & O.E
Standard Warranties apply All stocks subject to availabihty

Your enquiries assist us in forward purchasing.

Requirements inc. VAT
Microcomputer
Upgrade Kit
Interface

Disk Drive
Printer
Cabie/Interface
Cluster System
Colour TV
Media
Stationery
Stationery
Software
Post/Pkg/ins

Description

(please tel. for cost

TOTAL
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Birmingham Computer Centre LY P
Commodore official distributors T e 4 |8 e
FIfGIN JI K] LT+ \:r = —
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AL\ MODEL KB 756

SFULLY ASSEMBLED & TESTED
CASE AVAILABLE

Accessories Available include: —
3016, 3032, 3008 PETs

The reliable value tor money system Edge Connector KB15P £1.95* i

withdatfté_r §ale:s syﬂport, ir:’strut_:(tjion Numeric Key Pad KB710 £7.50*. |

T e M e, ) VI Plastic Case (Black) KB701 £12.75* |
i ) = DC to DC Converter DC512  £5.00*

['— *U.K. Orders add 15% VAT on Order total. \

\ FULL DATA SHEET ON REQUEST

Citadel Products Limited.

Dept. PCW 50 High Street, Edgware,
Middlesex HA8 7EP. Telephone 01-951 1848

DAL SR rLorey s W— C4(TER
Oow cost with reliable data transier.
KEVBOARDS

You've heard about it
Read about it — HERE IT IS

AVAILABLE EX-STOCK %
COMPLETE KIT AS PER s
MANUFACTURER'S SPECIFICATION "%

Wilh provision for 8K on board expansion. Excludes 4118 x 8+ */)

3022 PROFESSIONAL PRINTER
The high specification printer. | INCLUDES FREE 16K EXPANSION
Prints all PET characters onto paper

J (.
and accepts labels, printed forms, [ +15', WITH ((‘ y
cheques etc. NASCOM-2 £295 o emee »;Z,),,
ON DEMONSTRATION NOW | 16K EXPANSION WORTH £140 4
AVAILABLE ONLY FROM US ON THE COUPON BELOW
OPTIONAL EXTRAS | " BOFFaliew

VALUIE €140 includes ALL parts with every kit [

|

3 AMP POWER For NASCOM-2
SUPPLY VAT 16 % NRCE'“‘S‘"S
£29.50 Postt1 50 o
For NASCOM-2 , £80 petwery
— RS232 COMPATIBLE .
S _ _ = 80 COLUMN PR'NTER brand new OEl;é’g'EEVAT .I
Apple authorised distributors | List price 550 1f sent by carrier £5 extra 157 l
The sophisticated quality system with FULL MANUFACTURER'S WARRANTY — 0ON'T DELAY. ORDER TOOAY
areputation for advanced design and Please send me my NASCOM-2 KIT with the FREE 16K EXPANSION
innovation. for £295 + VAT,
| enclose remittance 10 cover
Camden Electronics, First Floor, Name & Address

462 Coventry Road, SmallHeath,
Birmingham B10 OUG.
Telephone 021 773 8240

Open Mon.-Sat. 9.30-6.00 p.m.

Also in stock NASCOM-1@ ELF @ TRS80 as previously advertised

Nenry's

Computer Kit Division
404 Edgware Road, London, W2, England
01-402 6822

A MEMBER OF THE COMPUTER RETAILERS ASSOCIATION
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CROMEMCO SYSTEM 3

£4,054.00 for this system with vdu.

The ideal business system. System includes a full 64K fast
RAM, dual full-size floppies {Persci 277), RS232
interface/20mamp loop for console device, parallel printer
port {Centronics/ Anadex compatible), 21 slots for
expansion, Lear Siesler 24 lines or 80 chars vdu, and ...
CROMEMCO’s CDOS operating system with their 14 digit
BCD extended disk Basic — ideal for those accurate large
numbers required by successful businesses. CDOS is
CP/M functionally equivalent, with many extra facilities.
Optional extras from Xitan include Fortran, Cobol, Text
Formatting, Z-80 macro-relocanng assembler and DBMS at

£59.00 each. CIS interactive screen handling Cobol at -

£425.00 (recommendeéd to serious business users), ]

Cromemco S100 boards, CP/M (we are an authorised oem //l
distributor of Digital Research’s CP/M) for the System 3, / e o o Ll = e
Wordmaster, Wordstar, Supersort, and CPM374X utilities. i e

COMING SOON! ... Full 7-terminal multi-user operating system from Cromemco for System 3 users. Up to 48K per user, all running
independently. This operating system has to be seen to be believed. It will run any of the Cromemco provided and supported software
packages, in any combination. Features include partition rescue facilities, allocating more memory to users, real-time clock for time/ date
stamping of jobs and disk queueing technigues. Buy your System 3 now, expand later as you need it.

$100 BRITISH COLOUR BOARD

We are-proud to offer the first BRITISH S100 Colour board. Manufactured by a local Southampton company — Hi-tech, we can thoroughly
recommend this product. Features include true PAL colour generation for high-definition on your television or colour monitor, 15+ colours
and black/white with 6 additional grey scales, 24 lines with 40 characters per line, with standard character set plus 44 numbers and symbols,
and 64 computer selected graphics symbols. Symbols include fractions and the £ symbol. Plotting is available at 80 x 72 resolution. Single
or double-height characters, with flashing on an on/off duty cycle of 3-1. The board is memory mapped on any 2K boundary, withits /O
port set at any of the 256 available on the S100 bus. Just plug into your S100 system and colour television and goi Driver software and
documentation provided. Price £295.00ex vat cash with order. Please specify if for television or 75 chm monitor.

ON DEMO NOW! The Cromemco Z2-H.

For only £4,995.00 set the reliability and quality of
Cromemco, coupled with the capacity of the new IMI 11
megabyte hard disk drive. This is incredible value for

- = money. Specification includes transfer rates of up to 10
Z'z H times faster than the fastest standard floppy disk, DMA
@W’ffﬁﬁm’ controller for up to 7 hard disk units, and the new extended
= - CDOS operating system. Systems available in three

configurations:— A) The Z2-H complete integral system,
64K RAM, Z80A cpu, two double-sided mini-floppies,
RS232 console port, parallel printer port, power supplies,

'l cables, case and 12-slot $S100 motherboard (7 slots free). B)
Additional hard disk subsystem for existing system 2 or

/—m——- system 3 users consisting of one hard di.sk, DMA f:ontroller,
——__—_________________—-———-""' power supply, case and cable. C) As unit B but with two
- 5 hard disks. Prices: Unit A) £5,380.00
B) £4,330.00
C) £7,420.00

A

Xitan Systems also supplies and stocks vdus, printers, NORTH STAR HORIZON computers, Commodore Business Machines PETs, S100
boards, and books. We are here to demonstrate the range of quality microcomputer systems available for use today. Ring up for an
appointment now! You'll not be disappointed. We have Osborne’s Sales Ledger and Payable Ledger in source form for use on Cromemco
System 3 with CBASIC2, and we can offer a customising service on these programs. Additional software includes Microsoft Basic
Interpreter and Compilers, Cbasic, Macro80, and CP/M for the North Star Horizon,

Xitan Systems Ltd., 23 Cumberland Place, Southampton SO1 2BB.
Tel: (0703) 38740 Hours Tue-Sat 9.30 am to 5.30 pm
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I'E'I' COMPATIBLE ®
‘DAISY WHEEL " -
. PRINTER

. N
S.SE.RICOH RP 40 : Printing Speed — 40 C.P.S. .
. + .. o Character-set ~ 96 characters, metal faced printwheel
a.° . . Choice of typefaces
e e : . - - Line width - 136 characters (10 characters per inch)
o 07 Y5 Do Line width - 163 characters (12 characters per inch)
. T ° " - Form width - 16”
i " . Integral PET |IEEE-488 Addressable Interface i T
. o ' - (Disc compatible) 0 Oms : e
5 O 240v 50Hz o i -
: ® .. Micro-Processor controlled Lo i
T . - Reputation for high rellablhty L%
. * Options:- - . o o
o+ PinFeedPlaten ¢ . - ¢ - . o YT O
. Acoustic cover o s
o P . Form Tractor L L I
- ' 2 © RS232 C Interface, Centronics Interface :
. . L )
5 AL ..' Complete word processing systems - Commodore PET, o‘:’ 9
o Software and RP40 Printer also available. J

HIGH QUALITY PRINTING AT LOW COST £1590.00 inc. PET INTERFACE
Small -« x| i
SHSIEMMS o o wel LS L
Engineering . . ko

o . 4 .
U m l ted 62 New Cavendish Street - London W1M 7LD Tereehone: 01 637 0777 Telex: 8813085 (Abacus) °



THE RESEARCH MACHINES 380Z COMPUTER SYSTEM

Pansinc FAGTOR: - &

-~

RESEARCH
MACHINES

2

THE RESEARCH MACHINES 380Z
A UNIQUE TOOL FOR RESEARCH AND EDUCATION

Microcomputers are extremely good value. The outright
purchase price of a 380Z installation with dual mini
floppy disk drives, digital 1/0 and a real-time clock, is
about the same as the annual maintenance cost of a
typical laboratory minicomputer. It is worth thinking
about!

‘The RESEARCH MACHINES 380Z is. an excellent
microcomputer for on-line data logging and control. In
university departments in general, it is also a very
attractive alternative to a central mainframe. Having
your own 380Z means an end to fighting the central
operating system, immediate feedback of program bugs,
no more queuing and a virtually unlimited computing
budget. You can program in interactive BASIC or, using
our unique Text Editor, run very ldrge programs with a
380Z FORTRAN Compiler. If you already have a mini-
computer, you can use your 380Z with a floppy disk
system for data capture.

What about Schools and Colleges? You can purchase
a 3802 for your Computer Science or Computer Studies
department at about the same cost as a terminal. A
380Z has a performance equal to many minicomputers
and is ideal for teaching BASIC and Cesil. For A Level
machine language instruction, the 380Z has the best
software front panel of any computer. This enables a
teacher to single-step through programs and observe the
effects on registers and memory, using a single keystroke.

WHAT OTHER FEATURES SET THE 380Z APART?

The 380Z with its professional keyboard is a robust,
hardwearing piece of equipment that will endure
continual handling for years. It has an integral VDU
interface — you only have to plug a black and white
television into the system in order to provide a display

3802/56K complete with DUAL FULL
FLOPPY DISK SYSTEM FDS-2

£3266.00

unit — you do not need to buy a separate terminal.
The integral VDU interface gives you upper and /ower
case characters and low resolution graphics. Text and
graphics can be mixed anywhere on the screen. The
380Z has an integral cassette interface, software and
hardware, which uses named cassette files for both pro-
gram and data storage. This means that it is easy to store
more than one program per cassette. 4

Owners of a 380Z microcomputer can upgrade their
system to include floppy (standard or mini) disk storage
and take full advantage of a unique occurence in the
history of computing — the CP/MTM* industry standard
disk operating system. The 380Z uses an 8080 family
microprocessor — the Z80 — and this has enabled us to
use CP/M. This means that the 3802 user has access to a
growing body of CP/M based software, supplied from
many independent sources.

380Z mini floppy disk systems are available with the
drives mounted in the computer case itself, presenting
a compact and tidy installation. The FDS-2 standard
floppy disk system uses double-sided disk drives, provid-
ing 1 Megabyte of on-line storage.
*Trademark, Digital Research.

Versions of BASIC are available with the 380Z which
automatically provide controlled cassette data files,
allow programs to be loaded from paper tape, mark
sense card readers or from a mainframe. A disk BASIC
is also available with serial and random access to disk
files. Most BASICs are available in erasable ROM which
will allow for periodic updating.

If you already have a teletype, the 380Z can use this
for hard copy or for paper tape input. Alternatively,
you can purchase a low cost 380Z compatible printer
for under £300, or choose from a range of higher perfor-
mance printers.

380Z/16K System with Keyboard

£965.00

RESEARCH MACHINES Computer Systems are distributed by RESEARCH MACHINES LTD.,
P.O. Box 75, Chapel Street, Oxford. Telephone: OXFORD (0865) 49792. Please send for the 3802
Information Leaflet. Prices do not include Carriage or VAT @ 15%.
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- NOW OPEN
2 COMPUTER WAREHOUSE -+~
E | 930530 0

Cropr o
e ‘now test equipment. micr . rs. periph
HIGH DEFINITION | TORAGE MEDIUMS —— [ e ISR
: . onents. :
RACAL C10 “"Supergrade’” cassettes complete with library cases |equipment 1.C ‘s, tools, comp

. mbhies + thousands
9" V|DEO MON TOR i, W transistors, microswitches, V.O U’s sub asse

H
traction of our vast range.t
VERBATIM 5} soft seciored mini disks £3.45 each 10 for £31.63] other stock hines Just a mere ey
| displayed below 100°s of bargains
HOW TO

4k x 12 RAM static Memory card | GeT Here

Complete 4K 1 12 bit memory system on one PCB. This ex compuler memory card contains 1 .
all refevant decoding. read wrile and control logic for couphng to your MPU or mni g/',mo"a' lgo':g(
computer system. TTL i and out make wlerfacing 3 “cinch” We undersiand ihat by reading ridge or Hoibo

This superb ex com
puler vtdeo monitor
was originally used as
an nformation display
on large computer
systems It leatures all

TiL 302/MAN 7 7 segment LED readout
common anode direct drive lvia
resistors) from 7447 €1.10 each
TtL 119/0C72 Darlington opto

SI::"‘" l!leclru'm;:s, isolator 3 for £1.00 the outputs correctly, the memory can be organised as a 6K x 8! Features include last 250ns Viaduct to
:ou;:dc.nlz:a"i,;,o;i TIL3050.3° 7 x5 matnx LED max. access tme. Standard +12v. - 12v - 5y power rails compaci consiruction, non volatiie Thornton Heat
two colour A.B.S. case with contrals under fap. 240v apera | alPhanumeric readouts £3.75 each memary. data remains even when power swilched otf! 95 pp 1 minute from
tion, 625 hines, 75 or 50 ohm composite video input 50 hz PHOTO TRANSISTOR Driginal cost over (800 each. supphed complete with £3 S R Thornton Heat
. y full data and crcuit manual, at an unbelievable price of £1.75

20 mhz tregquency response. Supphed complete n good | Fairchild FPT-100 NPN siticon 30v. Station

condition but untested and unguaranteed. 25ma.4 for £1.00
2N3001 30v 350 ma TO18 22p each b lor £1.00

Connect direct ta your M.P.U. at only £4 .50
Supphed complete with circunt * pap £6.00
All).C.’s and Transistors by  2NA441 50v 8 amps TD220 45y each 1 for £4.00

‘ ’ ‘ well known manufacturers and fully C106D1 400v 5 amps 70202 55p each 10 for £5.00
guaranteed. No falt outs. Comprehensive TRIACS
’ dataon .C."s 15p per type. G.E. 12 amp 600v TD220AB 95p each 10 for £8.75 v' D'U' TE RM.NAL
L 2N4351 N channel MOS FET.

Note: Memaries are temoved lrom warking equipment but supphed untested, unguaranteed

schs SCOOP OF THE YEAR
HAZELTINE H1200

E.C.C. 1.6 amp 400w TD5 38p each 3 lor £1.00

2N4352 P channel MOS FET. A.E.1. 10 amp 400v ready mounted on 2} x24
60p each £1.00 per pair heatsink £1.00 each 4 for £3.75 .
YNENELN HIGH VOLT AGE NPN POWER T T Due to a fantastic bulk purchase, we are
‘ gc/ITCSFaIONGBUanslsl(grs]B\gcbo (I I Vi ot i now able to offer this superb terminal at
N '\ P 158 watte HFE G0 wo 5.6 mme  1BDIL Gold Pated mi grade 225 sacn 6 (or 100§ Price almost below the cost of manufac
ideal invertors, etc. TO3 £1.60 each ;: 3',: g;n A g for g:gg ture!! Features include: 12" screen, 5t
ITEYRY ;'F;%?i:& 250 B 2000 85D pact T TS key TTY keyboard, full ASCH, RS23:
ma 45p eac : .
l‘ll‘ll l I(‘l) i i ARZTS low nose PP germanwm wp 10 760MH2 |  interface, adjustable baud rate 75 to 3600
I.R. BSBO1 2.5 amp 100v bridge rec. 32y each 4 for £110 12 lines x 80 characters (upgradable tc
T' A\ 44 A r gicdemoum long leads 35p each 4 for ZM;aD;:(:Z:g;(]I ;:n;s.;lov 37.;2::7‘31:0(1 w0l 24 x 80}, cursor control, lower cas
.08. LM i 1L 2 watt amp 80p =
1 l IN4998 4 amp 100v P.C. mount diodes each B lor £6.00 option, plus many other features.
long leads 14p each 10 for £1.10 . CA3028B OC 120 MHZ diflerentiakicascode amp Brand new at only
q a LM309K +5v 1.2 amp regulator £1.10 {100 each 3 for £2.50
Just arrived, details not yet fully knqwn each 6 for £5.35. CA3011 20 MHZ wideband amp T039 case b5p £2 5 0 CAR R.
VENTEK VDU TERMINALS. 12inch  2N1671B unjunction 450mw 30v 48D gach 7 for £1.00 + VAT.
diagonal green screen, RS232 interface, fuil  each3for€1.00. TMS3114 DUAL MDS 128 bt static shitt reg. 0C . .
keyboard including cursor control. Believed  IN4004 SD4 1 amp 400v diodes 7p 255 MHZ £150 each 4 for £4 25 FULL Technical Manual available
24 lines X 80 characters. Phone for further  each 18 for £1.00. NESS5 10 for £2.55
details. Second-hand price £225 plus car- |.R.12amp BRIDGE RECS. 400 volt  GEA24 sero vollage switch, Iriac SCR relay driver
riage & VAT £1.25 each. T05 can £1.10 each 7 for £6 50
! POWER OARLINGTON SCOOP! FSAZ719 8 mdependent diodes IN4148. IN914 ' x )
MJ1000 NPN 60v 30w B amps TD3 95p each type i 16 D.) L. pack 38p each 3 tor £1.00 WE R SUP pLY U N 'TS
26385 PNP BOv 100w 10 amps TD3 £1.25 each FPQ3725 4 NPN 50v 500ma transistors in 14 5 VOLT 2.5 AMP T.T.L. P.S.U
HY GRADE SMOOTHING CAPS MJ4030 NPN 60v 150w 16 amps T03 £225 each D! L. pack 70p each 2 for {100 Made tor T T L this compact ex computer systams
MULLARD - PLESSEY - MALLORY - SPRAGUE unit leatures a 10 amp translormer with D.C
1500mf 100v 60p° | 3300mf 40v 50p PILESdSEV EDGE_STA(;KA?VLEZDECA&E' THl:‘l\Bﬂ'BW{;EaEE:. SWITCHES. Gold outputs of 6 volts @ 2.5 amps and 7.5 volts @
3300mf 63v 70p° [ Imf 600vMYLAR 28p plated contacts dimensions 2" x 2° x § A orto. S amps The 5 volt output s tully regulated and
10,000mf 15v €14 | 22,000mf 16v £1.10+ 28 way 0.156 double sided edge connector. easily cut €1.25 each. smoothed and has electromc current hmiting. May
100mf 250v 45p [ 2100m!  200v £2.501 AMPHENOL 5052 BNC plug 50p. 509 BNC plug right angled 60p be easily moded for & volts @ 7 8 amps, believed
*Ex equipment tested +P.P.40p €90 Audio Cassettes screw type construction 45p each 3 for £1.00 working but untested 240v A.C input
Bulbs 24v 14 watt white frosted $.B.C. 8 for £1.00. Complete with circunt 25 P.P £1.60
SEM' Bulbs 12v 100 watt clear, base similar $.B.C. 45p each. £8 o do .
CON D U CTO R S.B.C. Bulb Holders All steel cad. plated panel mount easily fixed via nut and
’ ’ round hole, ideal disco displays, scoreboards, etc. 4 for £1.10
G RA B BAGS Xtal filtars S.E.1 QC11211/B miniature low insertion loss P.C. mount.
Amazing velue mixed semiconductors, include C.F. 10.7mhz with B.W. of 7.5khz 200082 imp in-out. Brand new @ £7.99.
transistors, digital, linear I.C."s, triacs, 'diodes, bridge Heavy Duty Flat insulated Earth Braid 100-200 amp braided tinned copper
recs. etc. etc. All devices guarantsed brand new, full in heavy clear PVC sheath 50p per metre. £6 for 15 metres + PP£1 per 15 metres,
spec. with manutacturers markings, fully qQuaranteed. BULGIN miniature 6 way male chassis mount socket and matching free plug
50 + BAG£2.95 100 + BAGS £5.15 60p each. 2 for £1.10
Red L.E.D."s full spec. 0.2" 14p each. 10 for£1.25
Dynamic Stick Mics 6008 with built in on/ off switch complete with lead and £, .-
min. jack plug £1.15 each. 10 for £10.00 -
= m - TOS HEATSINKS ‘“Thermaloy™ black anodised press on aluminium finned u..-n-‘
ideal equipment cooling etc. type 18p each. 8 tor £1.00 b
tested, ex-equipment. . . X = —
240v 50-60 HZ £6.15 + p.p. 459* HARDWARE PACK Don't be stuck for the right nut and bolt for the job. Pack A special bulk purchase enables us to offer the above keyboard al
110v 50-60 HZ £5.06 + p.p. 45p contains B.A. Metric, Unified, Self Tap, lowest ever price. 49 coded keys encoded info a direct TTL compatibl
DS' etc. Nuts, Bolts, Screws, Washers, etc 7 bit output. Features such as delayed strobe, 5 voit D.C single ra
ELECTRONIC € in Brass Bronze and Steel. Al steel items operation and rollover protection make this an absolute must for th
(\S) plated. Average contents 400-600 pieces. MPU constructor! Supplied complete with cannection diagram and edg
COMPONENTS I\ Sold by conneclor, at a secondhand 0
& EQUIPMENT 1] St weight, £2 _65 “no ume 1o test” £200 + P.P. £1.6(
DISCOUNT ' 2Ib bag. puce of only

/‘ ST ALS

P}‘,‘%% SUPER CASED VERSION Same as above spec. but housed

Due to our massive bulk purchasing programme 1°3 — '3 f ! h P
which enables us to bring you the best possibie Fo . cAS 15 n attractive two tone moulded, free standing case. Unit als
bargains, we have thousands of | C 's Trarisistors 0 cxll:"‘vl"?'LEF;(STZ%li TZI'LX 5 rrfnatn)é p;ln' i[az%: includes an all TTL parallel to serial convertor {no delails}

2 . ers. 5 interface. Baudot 3

Relsys, Cap's.. P.C.B.’s. Sub-assemblies. Switches,
etc. etc. surolus 10 QUr requirements. BCCBUSE we
don't have sufficient stocks of any one item to
include 1n our ads.. we are packing all these items
into the “BARGAIN PARCEL OF A LIFETIME™
Thousands of components at giveaway prices!
Guaranteed to be worth at least 3 rimes what you
pay plus we always include something from our ads.
for unbeatable value!! Sold by weight

7Ibf 5.25 14Ib£ 7.95
28Ib £13.75 561b £22.00
PLEASE ADD P+ P£1.25

ISOLATED 240v 4 AMP & 10 AMP o
SOLID STATE RELAYS OO (XX

LOUDSTATE RELYS ) e N 1S

by the tamous “Astralux’’ Co. They consist of &
miniature plestic module with mounting holes con- | Dept. P.C.W., 64-66 Melfort Road, Thornton Heath, Surrey
Telephone: 01-689 7702

mining & reed relay for wolation, choke and triac.
12-20 voitts D.C. et ® few miliamps enable on/off
control of A.C. loads up to 10 empel The 10 emp Uniess otherwise stated all prices inclusive of VAT . Cash with order. Minimum
version shouki be mounted on s heatsink. 100's of order value £2.00. Prices and Postage quoted for UK only. Where post and
uses including power control, lighting, etc, etc. packing not indicated please add 30p per order. Bona Fide account orders
minimum £10.00. Export and trade enquiries welcome. Orders despatched
same day wher_e-possible. Access and Barclaycard Visa welcome.

code, easily converted by software. £165.00
+ carrlage & VAT.

TELETYPES

KSR33 20ma loop from £150.00 o0 M o

ASR33 20ma loop from £275.00 T X 38 TR stoch
B

'{1'.’{:; el £27.50 +P.P.£1.8¢

€2 25 | Note, super casad varsion matches 3 video manito

280 | VMOS POWER FETS

Latest technology brings you the
SILICONIX VMOS POWER FETS at
a super scoop price. Capable of
switching 2 amps D.C..@ 60v, D.C. -

200 MHZ, Ideal interface, derived
direct from VMOS. £1.50 each, 10
for £12.50; full application data: 20p

OLIVETT! TE 300 TELETYPES TI
cheapest way for I/O and hardcopy is o
second-hand Olivetti T.E. 300 teletype
Full ASCH, serial interface 110 bau
integral paper tape panel and reader. Sy
plied in as seen condition, untested ar
unguaranteed at a once only price
£130.00 plus carriage & VAT. Some teo
nical literature available.

Dimensions: & amp, 14" x1°x4". 10amp, 13" x 14 x 1",
4 amp £1.46 10 amp £2.10 compiete with circuit
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The Perfect Lead...

Acorn Microcomputer
System1 _

— e,
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Price £65 plus VAT in kit form

This compact stand-alone microcomputer is based
on standard Eurocard modules, and employs the
highly popular 6502 MPU (as used in APPLE, PET,
KIM, etc}). Throughout, the design philosophy has
been to provide full expandability, versatility and
economy.

Specification

The Acorn consists of two
single Eurocards.

1. MPU card

6502 microprocessor
512 x 8 ACORN monitor
1 Kx 8 RAM

16-way 1/0 with 128 bytes
of RAM

1 MHz crystal

5 V regulator, sockets for
2K EPROM and second
RAM 1/0 chip.

2. Keyboard card

25 click-keys (16 hex, 9
control)

8 digit, 7 segment display
CUTS standard crystal
controlled tape interface
circuitry.

Keyboard instructions:
Memory Inspect/Change
(remembers last address
used)

Stepping up through
memory

Stepping down through
memory

Set or clear break point
Restore from break

Load from tape

Store on tape

Go (recalls last address
used)

Reset

Monitor features

System program

Set of sub-routines for use
in programming

Powerful de-bugging facility
displays all internal registers
Tape load and store
routines

Applications

As a self teaching tool for
beginners to computing.

As a low cost 6502 devel-
opment system for industry.
As a basis for a powerful
microcomputer in its ex-
panded form.

As a control system for elec-
tronics engineers.

As a data acquisition system
for laboratories.

START WITH SYSTEM 1 AND CONTINUE AS AND WHEN YOU LIKE

the CPU card of System 1, it allows for up to 4%2 k EPROM,

Acorn Controller
£35 plus VAT (min config.)

Acorn Memory 8 k
£95 plus VAT (kit form)

Acorn VDU
£88 plus VAT (kit form)

Acorn Software
in ROM

Acorn Computers Ltd.
4A Market Hill, Cambridge, Cambs.
Cambridge (0223) 312772,

1% k RAM and 32 1/O lines.
and optional crystal control.

It has on board 5 V regulator
Custom programs may be

developed on System 1 and the card makes an ideal

dedicated hardware module.

A fully buffered memory card allowing up to 8 k-RAM

plus 8 k EPROM on one eurocard,

in an Acorn system

both BASIC and DOS may be contained in this module.
Static RAM (2114) is used and the card may be wired into

other systems.

A memory mapped seven colour VDU interface with

adjustable screen format.

Full upper and lower ascii and

teletext graphics are features of this module which along
with programmable cursor, light pen, hardware scroll etc.,
make this the most advanced interface in its class.

Acorn BASIC — avery fast integer BASIC in 4 k

Acorn COS

— a sophisticated cassette operating system

with load and save and keyboard and
VDU routines in 2 k

Acorn DOS
4 k

— a comprehensive disc operating system in

Post and packing free on all orders.

l_OI'der Form
Please send me the following:
| [J (aty) Acorn Microcomputer kit @ £65 plus £9.75 VAT.
I [ (qty) Acorn Memory kit @ £95 plus £14.25 VAT.
[ (qty) Acorn VDU kit @ £88 plus £13.20 VAT.
I [ (qty) Acorn Power Supply (for System 1 only) @ £5.95 plus
I £0.89 VAT.
[ (qty) Acorn Microcomputer assembled and tested @£79
plus £11.85 VAT.
I [ (qty) Acorn VDU assembled and
tested @ £98 plus £14.70 VAT.

I enclose a cheque for £

(indicate total amount) made out to Acorn Computers Ltd.
Please send me further details of this and other Acorn options

ame

Ni
Addzess

ACORN |

COMPUTER |

Acorn Computers Ltd. 4A Market Hill, Cambridge, Cambs. (0223) 312772. Regd. No. 1403810
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with confidence
from the specialists

HB COMPUTERS LTU

Stock a full range
Under One Roof

BUSINESS AND GAMES SOFTWARE
FOR THE CBM PET

DISC BASED BUSINESS SOFTWARE
CBM 3040 AND COMPU/THINK

SALES LEDGER

Process up to 1,000 accounts. Full input audit trail,
enquiries, statements, debtors list and sales analysis.

...... £350

PURCHASE LEDGER
Specifications as per Sales Ledger. ...... £350
ESTATE AGENT
Property file maintained and houses selected.

...... £25.00
WORD PROCESSOR
All the usual word processor features plus global
changes and right justify. ... £50.00
MAIL LIST
Names, addresses and selection codes on disc. Will
interface with our word processor. ... £50.00
CASSETTE BASED SOFTWARE
STOCK WATCHER
Up to 250 stock items processed. Stock Reports,
re-order,etc. ... £25.00
R H SHAPEMATCH
Memory game. Children love this one. ...... £5.00
R H MASTERMIND
Our version of this popular brain teaser. ......£8.00
SNAKES & LADDERS

You choose the number of snakes and ladders.
Good graphics. Works with our SOUNDBOX . . .
RHMICROPOLY 777

Monopoly board controlled by your PET. Nobody
is lumbered with the bank. @ ... £12.00

HB COMPUTERS LTO

22 NEWLAND STREET, KETTERING
NORTHANTS.

Tel. (0536) 83922.& 520910 Telex 341297
All prices exclude VAT,

-COM

ELECTRONICS

PET PERIPHERAL SPECIALISTS

PLESSEY MEMORIES 32K WORDS
PETITE (add on) £280
INPET (mounted inside) £249

| EEE—488 SERIAL OUTPUT

INTERFACE
SELF POWERED £110
P.C. BOARD ONLY £ 85
TERMINALS:-
DECWRITER LA34 £850
TELETYPE 43 £795

TERMS:- ALL EQUIPMENT EX-STOCK
CASH WITH ORDER PLEASE —
VAT EXTRA. 3 MONTHS' WARRANTY.
TERMINAL DELIVERY £15 EXTRA.
FULL BACK UP SERVICE AVAILABLE

TELEPHONE 021-653-1945
OR 021-643-3540
OR 021-643-3540
Q-COM ELECTRONICSLTD.,
5TH FLOOR, ST. MARTINS HOUSE
10 BULL RING, BIRMINGHAM B5 5DT
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COVIPUTERS
m— LIVIITED -

Apples don’t grow on trees anymore,
and chips don’t come with fish.
But there’s a nice new place in Croydon,
where they serve up an interesting dish.

See us at:
28 Lower Addiscombe Road,
Croydon.
Or phone: 01-680 4646.




cNewBear>
—Components—

|1\IILROL01\1PUT1N(,IC s .

e 77 68 PfICCSCSIHSde,
Mease: | | ! Bearbag 1 77-68 CPUKIT . . £35.00
MC6850 . Bearbag 5 77-68 4K RAMKIT . . . . . £55.00
e Bearbag 6 77-68 MON L KIT . . . . . . £37.50
MC8602P Bearbag 12 77-68 V.D.U.KIT . . . . . . £42.50
MC14536P Bearbag 13 77-68 MON 2 KIT . . .. £47.50

Bearbag 16 77-68 EPROM BOARD KIT . . £21.50

Bearbag 17 77-68 PIO BOARD KIT . . . . £40.00

- MC3459 . .
‘| Z80 CPU 2.5MHz

Bearbag23 77-68 32K DYNARAM KIT . . £75.50
Bearbag 18 CASSETTE INTERFACE

I;,,
i

himtmininlhin nbhtmninhinintinininintn s

Id

L
ki »

780 P10 2.5MHz
780 CTC 2.5MHz
Z80A CPU 4MHz
Z80A P10 4MHz
Z80A CTC 4MHz
SC/MP 11

a (INS 8060N)

‘I INS 8154N

8080A

6502

“a 6522 .
6532 .

6545 .

6551 .

N —m v —«

Doories SCoOM II <43295 00

2708 . . 3 w6 -ﬁ 2K GRAPHICS ROM  £15.00
giégﬁmKPYNAMm) © s, Y¢. POWER SUPPLY £29 .50

+ 21021.-1
2112 .

2114 . ..
2716 (INTEL)

| % SUPERBOARD i1 -
% 610 EXTENSION BOARD .
% FLOPPY DISC DRIVE . . |
(includcs DOS, 12K Basic, Case & PSU)
I

l 5
H

|
I'll |l|l“lll
it )

--'-"" ssemme SEND FOR LIST OF VEROBOARDS, BOXES AND
o ::-_ INTERCONNECTING SYSTEM

l
$
!

b
.!'I'I
¥

§ .
I

6502 BASED MICRO KIT . . £65.00
; y 8K RAMKIT . . . . . . - £95.00
“ SI_OOM MAINS ADAPTOR . . . . . £ 5.00
8 Slot Motherboard . . . . . . £ 32 Vv.D.U.KIT . . . . . . . £88.00
12 Slot Motherboard . . . . . £ 38.00 — - = e -
20 Slot Motherboard . . . . . £ 45.00 I e 5 o B e GE v, EEERW S SR

Z80 CPU d . .. £ 26.25
780 CPU board Ass. 4MHz . | | 515338 NEWBEAR SYSTEMS FOR APPLE II,

Z80 CPU Board Ass. 2MHz . . . £131.25 HORIZON AND SHARP.
V.D.U. Board . . . . . £1875 F
V.D.U. Board Assembled e e (£108L7'5 E S — — o =1 =) el
Floppy Disc Controller Board . . . £ 26.25 . L] - _ —
Floppy Disc Controller Board Ass. . £131.25 w TERMS: Credit Sales (minimum £10.00) Barclaycard
ggggg;}g gprom goug Aeomlted] ﬁ ég;g ¢ | and Access Welcome. Please add 15% VAT.
prom Board Assemble s

8K Static Ram Board . . . £1875 - SEND FOR OUR BOOK LIST
8K Static Ram Board Ass. 250 NS . £146.25 - ANDNEWFULLCATALOGUE

- 8K Static Ram Board Ass. 450 NS . £123.75 ’ - : o
Prototype Board v . . £ 1875 “’-. '_,,,..,-:...-.-_- —-- _——

k1 ] -- -- e o] ST . S

~.
CALLERS AND MAIL ORDER: 40 Bartholomew Strect, Newbury, Berks. Tel: 0635 30505

L P!
111

CAILLERS ONLY: 220-222 Stockport Road, Cheadle Heath, Stockport Tel: 061 491 2290
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AECRCOGEMSOFT | JL&J Comrutens

THE BEST SELECTION OF MICRO-COMPUTERS
IN THE WOKING AREA KEEN & COMPETITIVE!

VIDEO GENIE: i6k memory (expandable to 48k),

large keyboard, internal cassette drive (with countert), WE ARE SPECIALISTS.
uses TRS-80 software!l, 12k Microsoft basic in ROM, ' ’
other languages available, plugs into TV set or video PET’ SPECIALISTS.
monitor, parallel interface, full expandable to disks HARDWARE & SOFTWARE.
and printer. Only£369.57 (£425 inc. VAT) 11 i
APPLE 2: The best of the microcomputers, 16k b&w, WE HAVE EXCELLENT “ ‘

now at the new low price of .00. i

t ps't‘:)ck_ £695.00. All cards in STOCKS OF BOTH g
SUPERBRAIN: 64k RAM, CPM disk operating system e
(280}, 12" integral VDU, serial and parallel interfaces,
comprehensive keyboard, Fortran, Cobal and Basic Inc. a full range of Commodores and Petsoft, and,

i i intef f let )
vallebte, 'us&?;%%.go?rﬂlné;\r/ |r?1rs?r(§%T<? R of course, our own, such as:

OHIO SCIENTIFIC: Selection of Challenger 2 and o
Challenger 3 machines. 1.2mb disks, from £2460.00. Stock Control & Invoicing £ 60

: SOFTWARE Random Entry & Analysis £ 40
Vlasak software for Apple:

Sales ledger: £315; Purchase ledger: £315; Nominal Delivery Services £220

ledger: £225 (an integrated system); Payroll: £375 Work Study £150
(the best we have ever seen).

One of Gemsoft's specialities is word processing, and Monthly Planner £ 7

we have a selection of programs for Apple and Ohio etc. etc. (SAE for descriptive Ieaflet)
availabte. The new Apple word processor is only £42.

A complete word processing system, including Apple, We will also write programs for you that you are
Qume daisy wheel printer, video monltor etc. is )
£3,500.00. unable to do or get written.
Lots of other Gemsoft software available including
stock control, production control and imported

American software for Apple, TRS-80 and Video YOU ARE WELCOME TO TR Y, BROWSE & PUR-
Genie. CHASE AT OUR PREMISES ... TRY US!
_Please add 15% VAT to the above prices.
Send now for our catalogue containing the ORDERS TAKEN BY POST OR PHONE: ACCESS-

NEW LOW
Apple prices, and details of all the other items Lo R TE s et oy

in stock.

AERCO-GEMSOFT, 3 CRUNDALE AVENUE, KINGSBURY
27 Chobham Road, Woking, Surrey GU21 1JD. LONPON NW9 9PJ 01-204 7525

Tel: (04862) 22881
Open 6 days a week 9.30 a.m.—6 p.m.

A SOUND INVESTMENT.

MP 12 and MP1 5 When you record on cheap cassettes you run a high risk of program failure. dropout errors
. and excessive headwear.
Microprocessor

Saving pennies on an unsuitable cassette could turn out to be very costly. To make a long
Cassettes life, high quality microprocessor cassette needs both tape and cassette mechanism to
operate together in harmony.

Backing up the microprocessor cassette technology is a background of more than 10 years
of experience within the Group on the manufacture of computer tape. memory discs and
cartridges. Pyral is one of Europe’s foremost manufacturers of magnetic digital recording
media.

The perfect match of
cassette body
and tape.

MMLCROPRDCESS DR cassetie

[ |
-,
B
(-9

For further informationonthe
Microprocessor cassette and other
Pyral products, send to:

Sales office: PYRAL MAGNETICS LTD, COURTLANDS ROAD, EASTBOURNE, SUSSEX. Tel: (0323) 638965 Telex: 877123
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Sintrom MiCroshop
The $100 computer centre

Sintrom Periflex microcomputer with both
5" and 8" floppy disc drives

Vector Graphic microcomputers

Micropolis 5'' floppy disc drives (now in stock)
Micropolis 8" Winchester/$100systems
Telemacomputer systems [

come to Sintrom for professional microcomputer systems
backed-up by the long established Sintrom Group, with
years of experience in miniand micro computer systems
and peripherals.

Sintrom Electronics

14 ArkwrightRoad, Reading, Berks RG20LS
SuEovIcHesy Tel: Reading (0734) 85464 TELEX:847395

sintrom Microshop isadivision of the
Sintrom Group of Companies

PCW 123



H Memories
21L02 450ns  83p 16K Memory Upgrade Kits for
21L02 250ns  1.00 TRS-80, Apple and Sorcerer
2114 450ns 23?, All at 42.50

Vero 5100 Products:

4116 300ns 450 6 Slot Card Frame with
Power Supply 241.36
. Prototyping Cards (3 types) ea. 13.66
4116 150ns  5.50 Extender Card 21.70
2708 450ns 5.95 Motherboard with 6 connectors 67.65
2716 5v 19.95
Ithaca Intersystems Products:
IC Sockets: SlOO ZBO CPU Card 4MHz A/T 176.81
Pins Solder W/W " 2MHz " 150.94
8 lop 24p woowoow Bae
ard 30.19
14 11 36 SIOO Video Display Board A/T 128,06 3 . a a0
16 125 395 P Bare Board  21.56 If you find self-instruction manuals difficult to
8 16; 46 SIOO 6 2708 2716 A/T 73.31 . 9
5 175 sep it W follow then meet our Little Genius.
d (P a o 0
% 0 e |G PR g Little Genius floppy diskettes
@ R e are the fastest, easiest way to
VERBATIM Mini-discs (Pet, 1
TRS-80 etc) 10 19.95 mastEr. VOGNS
SAAS5050 14,85 Cannon MIN-D 25 way Little Genius will save you
N 7.15 Connectors: Female 1.65 . .
SAAS5020 7.99 7.99 Male 1.45; Hoods 57p time and effort, teaching you
Saese 1 R ectors to exploit all your micra’s facilities.
64 way: Female 3.17
Right-angled Male 1.93
Other sizes available
74LS series: s
Lots of them POA DIP Switches: 4,7 & 8 way allat 85 Courses on Basic and Advanced V
We stock a full range of Wire-Wrapping equipment and supplies for
you to choose from; we have shelves of books— give us a ring with Basic are available now for the Apple
your requirements and avoid crippling postage charges. Our stocks 2 and the ITT 2020. Courses for the

are too numerous to list here- free price lists sent upon request

. P H i \
The shop is open from 10 until 6 Monday to Saturday and is worth et and the TRS 80 will be available
a visit to catch a surplus bargain- Keyboards at 39.50 today, we shortly.
may have some left when this gets to print ? 18 slot S100 Mother s 7

Boards at 22.50 ? Double Eurocard prototyping boards for a pound For a free demonstration or more

ALL PRICES INCLUDE VAT. POSTAGE FREE ON ORDERS OVER 10 POUNDS IN information, ask your local dealer or
VALUE, OTHERWISE ADD 25p.ACCESS AND BARCLAYCARD WELCOME, YOU MAY contact Peter Brown at Suite 504
TELEPHONE WITH YOUR CARD NUMBER AND REQUIREMENTS. TRADE ACCOUNTS
ON APPLICATION, GOVERNMENT & EDUCATIONAL ORDERS WELCOME £1Q MIN. Albany House, 324 Regent Street,
London, W1R 5AA. Telephone 01-
19 Bevois Valley Road, Southampton, 580 6361.

Hants. SO20JP  Tel: (0703) 392671

Intex( N nHi

LOMPUTERS

MAHIL ORDER DEFARTHEMT CHEH WITH ORDER OMLY

Dept PC.W,

ALL GOODS DESFATCHED EY EETURMW OF PCST OR YOU WILL EE NOTIFIET
OF AHY DELAY & OFFERED AM ALTERMATIWE
OF THE RETURH OF YOUR MOMIES

FET FAFEF: COMNECTORS

495,86 TCM1a& ROLL £, 58 FET UoEF/IEEE FORT 1,25
675.08 ANALEXKA/FET S@cOoL 15, 0o FET ’HD FH“' : .95
EI2 795.88 TELETYFE 13z COL 25, 86 ORT
CEN CASSETTE DECK  55.06 FR-48 ROLL 1.8 '.SB

IEEE TO IEEE LEAD 25.08 CHSSETTES D=5 Ro_BJ COHHECTORS

FET TO IEEE LERI 2g.08 T MALE~FEMALE
=48 DISK 7935.88 C1S CASS HIGHGRADE FER 14 COYERS
COMFLUTHINK  4@8K IN LIERARARY CRSES 4,88 KIM

FiOr =K WIA EXNP-FET 225.88 DISKETTEZ -

FOR 1&/22K 835, 08 KIn 1

SEaK UNIT 1145.58 FET 2048 PER 10 A KIM ZE

24K EXPAHLIAFET 328,88  AFFPLE FER 18 A8 KIM 4
INTEFFHCES C/THIMK I/D FER 18 7 HAZCOM

DEMRGHET ISERS

SMALL SYS.SERIAL C 124.
ZERIAL B BI-DIF 175,
THWzEEE8 EI-TLIFE 185,

—

1 CKIT:
1 CEUILT
HHCCUH 2 \KIT-

CURYED HEAD <MRINSXH
CASSETTE (BATTERY: 1.

KN

T T ot

4. &
<o

Dol
d

HLL IEEE/RS23E WORKEDOK:S ' CKIT

FETSET 1 A/D lec, @l — *###### ##f?##%t'”“
STOCEISTS OF PETSOFT & TIS WORKEOQOKS (MO WATX SEHWDN FOR OLR FU cUFTHHFE
COMMOLORE SOFTHARRE SET OF & 18. 0 & MRIL ORIER PRICE LIST --

MAIL ORDER DEFT. EAGLESCLIFFE IWD. EST.
EAGLES CLIFFE CLEYELAND T 15 @FH
TEL 8642 71132 TELEX

FRICES ARE EX. “AT.
AID SEF FP+P ON SMALL ITEMS
Z.58 P+F OH LARGE ITEMS
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THE SATELLITE VIDEO ‘{
KEYBOARD TERNAL ourkey
e To MICROCOMPUTERS

This coupon will bring you F T———
details of our new complete
home comf)uter course.

You will learn all the basic
principles of computer
technology and receive full

e instruction on computer

G IV ES Yo U functions and programming.

MORE ON Tuition is carried out athyour
own pace on your own home

YOUR SCR E EN comguter and is supemse;ifby

(INCLUDING 128 GRAPHICS CHARACTERS). our qualiliecl CERIRIEREIt

The Satqllite is based on the KTM Keyboards made by Synertek. The on- F ( 2 é é ' 'IUTORCOURSE

- et = e = =

board microprocessor gives full control over the display allowing not only
' HOME COMPUTER

the full ASC11 character set to be displayed, but also 64 graphics
characters which, with reverse video becomes 128, s
| Please rush me details of your
HOME COMPUTER COURSE

An 'auxilliary serial port'allows onward transmissior; to or from a remote BROCHURES

peripheral such as a printer, or modem, and may be switched on and off
under soft-ware control.

The Satellite comes built and tested. All you need is a monitor {a Send today for a brochure | Name
televisiori and modulater may be used with the Satellite 1) and a 5V 1.25A on this exciting new course. |

power supply. If RS232 is to be used, then +12 at 100mA is also e . 1

required. LI ; 7y Address
SATELLITE 1 24 rows of 40 characters £215 + VAT. S

SATELLITE 2 24 rows of 80 characters £250 + VAT.

{Dealer Enquiries Welcome).

SPECIFICATION, ° Auxilliary RS232/TTL Serial Block Caps. Please
Port for printer, modem, etc. 'p ith bligation to:

* 24 rows of 40 or 80 characters. * Interlace/non-interlace. — % Ty | e it U @lel i eln ek

* Full 1528 ASC11 Character Set. * Line truncate/non-truncate. R = |
PLUS 128 graphics characters. * Direct cursor addressing. e 4 1 a

* Full RS232 or TTL Serial * Switch selectable European/ ! BnhSh Nat!onal Radlo
Interface with RS232 handshaking. * USA standard. Electronics School.

INTERACTIVE DATA SYSTEMS 14, BUCKMAN CLOSE, = : P.O.Box 156, Jersey, Channel Isles

GREENLEYS—MILTON KEYNES. Telephone: (0908) 313997. |

New low book prices

Also dealers for Acorn, Apple, Microstar and Alpha Micro.

_ CompUropia

BASI BASIC PROGRAMS
.c & R . 30 Lake Street, Leighton Buzzard, Bedfordshire
Running Wild: The Next Industrial Revolution Tel: (0525) 376600 24 hour Answering Service

Adam Osborne £ 3.50
h .
Thoigpolityiblicro Chris Evans £ 950 6800 Assembly Language Programming
X1 Microprocessor Lexicon Sybex Inc. £ 2.50 Pancellclemna . £8.30
Microelectronics Scientific American . £ 4.00 6502 Assembly Language Programmlng
Mind Appliance T G Lewis . g mam g £4.80 Lance Leventhal . £ 6.90
Introduction to Microcomputers C202 Programming the 6502 Rodnay Zaks £ 6.90
Vol 0 — The Beginner’'s Book Adam Osborne . £ 5.40 First Book of KIM Butterfield et al ) £ 7.00
Introduction to Microcomputers L.
Volume 1 — Basic Concepts Adam Osborne . . £ 590 D302 6502 Applications Book Rodnay .Zaks £ 7.90
Programming a Microcomputer: 6502 Microprogram-

Your Home Computer James White . . £ 590 ming MOS’ KIM-1 Caxton C Foster ) £ 7.90
Peanut Butter & Jelly Guide to Computers Jerry Wnlhs £ 6.30 Practical Introduction to Pascal W|Ison/Addyman £ 4.00
€201 Microprocessors: from Chips to Systems Pascal User Manual & Report Jensen/Wirth £ 5.90
AR § A ’ ‘ol e : ggg Introduction to Pascal Weish/Elder £ 7.00
:\:'lustratmg BtASIC ?:n;: A c':ckA T .h - G d : L Programming in Pascal Peter Grogono £ 7.80

icrocomputers in the Three R's: eacher’s Guide
Christine Doerr . . . £ 4.90 :\(ﬂ;«:‘r:;%mapou‘;?;s"roblem Solving using Pascal ¢ 58
Little Book of BASIC Style How to write a program ’ :
you can read John Nevison . . . £ 5.40 OTHER READING _
Programming in BASIC for Business Bosworth/Nage! . £ 6.90 Cheap Video Cookbook Don Lacaster . . . . . £ 4.40
Basic Handbook David Lien . . . £11.00 ?ow :o %-ld a Computer-Controlled Robot -
BASIC and the Personal Computer Dwyer/CmchfieId . £11.90 c;g7 :n° U l'mm = A :
Computer Programs that Work! Lee/Beech/Lee . £ 3.00 Lesea/Z:;r:)processors acing Techniques £7.90
Basic Computer Games David Ah! (Ed) . . . . . £5.50 Computerisation: Layman’s Gunde for Dlrectors &
More Computer Games David Ahl (Ed) . . . .. . £ 5.50 Senior Management E G Cluff . . . . £ 4.90
Some Common BASIC Programs Poole/Borchers . . £ 6.50 How to Profit from your Personal Computer T G Lewns £ 5.50
6502/6800/8080/280 Vol 1 Fundamental Algorithms Donald Knuth . . . £10.50
EOEOA{_S?/SS hAsisembly Language Programmlng £ 6.30 Books will be despatched within 24 hours or our acknowledg-

SRS gt D ’ ’ ement giving precise delivery date. All prices include p&p within
280 Assembly Language Programmmg Lance Leventhal £ 6.90 the UK. Outside the UK please add 10%.
280 Microcomputer Handbook William Barden . . . £ 6.90 For details please contact 30 Lake Street, Leighton Buzzard.
Sargon: A Computer Chess Program Tel: (0525) 376600. When ordering please state your cheque/
Dan & Kathe Spracklen .. . . . . . . . £950 postal order/Barclaycard number.
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PETALEBEGT

ELECTRONIC
SERVICING LTD.

B ==

Petact authorised distributors for central Southern England
for the full range of Computhink disc systems (dealer
enquiries welcome)

Computhink Old ROM 400K £795.00
" New ROM 400K £795.00
o New ROM 800K £995.00

All + VAT

Large Keyboard PETS in stock 32K PET £795 + VAT 16K
PET Ask for delivery on 16 2040 Disc System and C.B.M
Printers. Large Extension Keyboard for the PET £89.50
+ VAT.

Stockists for Petact Business Systems (Sales accounting,
purchase invoicing, payroll, Stock Control, Nominal
Ledger and management information.

A wide range of Printers available i.e. Teletype 43,
Anadex C.B.M, Printerm

COMPUTER BOOKS — for professionals, hobbyists,
businessmen and newcomers.

ACCESS, BARCLAYCARD

We also supply: Apple 11 16K, 32K or 48K, mini-disk
drives, interface cards and software.

If you require any more information or demonstration
regarding the PET 2001/8 or any associated equipment,
programs, etc., please contact:

Mr. P.J.A. Watts or Mr. D.W. Randall at:

PETALECT ELECTRONIC SERVICES LTD
33/35 Portugal Road
Woking
Surrey
Tel: Woking 69032/68497

Shop at:
PETALECT
Chertsey Road
Woking
Surrey
Tel: Woking 21776/23637

PROGRAMMABLE
CALCULATOR

CASIO FX 502

® LINKS UP WITH AN ADAPTOR FOR PROGRAMME
- DATA STORAGE ON STANDARD CASSETTES,
PLUS MUSIC SYNTHESIZING AND PLAY-BACK

® 256-step programme mermory and 22 data registers
are both protected (non-volatile)

® Up to 10 levels of parenthesis nesting

® True algebrarc logic — @asy key operations same as
wnitten formulae

® Battery service hfe 15 1,300°hours Auto power-off
feature 15 provided

® Thin and lightweight easy to carry around

® Up to 10 programmes avalable programme keys
otherwrse usable as user’s functions

@ 51 puilt-in functions all usable In programmes

® A vanety of “jump” commands unconditional
Jumps, conditional jJumps and indirect jump

® Up 0 9 subroutines incorporabe nesting possibe
up 10 9 tevels

® Easy to edit and debug programmes PAUSE key,
random number key, back step/rapid run key

® Amazing operating speec

Optional FA-1 Programme Adaptor permits programme/data storage on standard cassetie tape
recorders for re-entry. Typical storage/re-entry time 9-16 seconds. with a three digit code for
prog and i i Also contains a music switch which converts both
calculators into musical synthesisers — duration of notes, rests, tempo, slur and tie are ail
programmable.

MODEL FX-501P has an identical ion with the g 128 steps { latile}
programme memory capacity; 11 (non-volatile) data registers; up to 5 levels of parenthesis
nesting: up 1o 9 subroutines, nestable up to 4 levels; up to 15 music notes (FX-502P up to 20)

Dimensions of both ate 96 mm Hx 7T mm w x 1412 mm D (" H x 28" W x § ;" D) A compreher.sive
Programme Manual, Instruction Book'et and leatherette wallet are supplied FA-‘comes complete witha
demaonstration cassette with pre-recorded programs, inciuding games and music,

AVAILABLE BY MAIL ORDER AT LOWEST DISCOUNT PRICES
FX-501P (RRP £64.95} FX-502P {RRP £84.95) FA-1 (RRP £24.95)

£564.95 £74.95 £19.95

Master Package deal. Premier Publications Master Pack software kit only
when you buy the FX.501P and FA-t, or FX-502P and FA-1. Usual price £17.95.
Master Pack comprises USER MANUAL with Basic and Advanced programming etc. PLUS cassette
with over 150 ready-to-run programs. Full cassette library, personal. .
Computer programmes, banking. diet, brorhythms, powerful sub-routines, and data-packing
Prices wnclude VAT st 15% and post and packing, Send your Company order, cheque or Postal Orders, or phone your
ACCESS or BARCLAY CARD number to

DEPT PCW

THE BEAUMONT CENTRE
164-167 EAST ROAD
CAMBRIDGE CB1 1DB

Tel: (0223) 312866
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SUPPORT MEMBERS OF THE COMPUTER
RETAILERS ASSOCIATION. ..

THEY WILL SUPPORT YOU.

For further details on the associations aims,
membership, code of conduct etc,

Please contact: Mrs H. Gibbons, C.R.A., Owles
Hall, Buntingford, Hertfordshire. (0763) 71209.




HOME + BUSINESS COMPUTERS

“PETSHOP** 8K NEW KEYBOARD £495.00
16K £675.00
32K £795.00
TRACTOR FEED PRINTER £645.00
EXTERNAL CASSETTE DECK £55.00
WE ARE A PETSOFT DEALER — TAPE AND DISK
BASED SOFTWARE IN STOCK
SORCERER 32K £859.00
THE VIDEO DISK SYSTEM(MICROPOLIS TWIN DISKS
613K) £1800.00
N.E.C. SPIN WRITER £1900.00
WORD PROCESSOR PACK £120.00
THE 280 SORCERER IS NOW WELL SUPPORTED
BY BUSINESS SOFTWARE. PLEASE PHONE
FOR DETAILS.
AGENTS FOR COMPUCORP THE “EXECUTIVE"”
COMPUTER
BROCHURES AND PRICES ON REQUEST.

WE ARE HERE

/BARCLAY CARD
ALL ITEMS OF HARDWARE IN STOCK AT TIME
OF GOING TO PRESS

ALL PRICES EXCLUSIVE VAT. FINANCE
AVAILABLE. 20% DEPOSIT

445 HIGH STREET NORTH, MANOR PARK,
LONDON E12 '

PHONE ANYTIME 01'472 5107

software house.

We can also supply three excellent DEVELOPMENT
SYSTEMS, namely NASCOM, ACORN and NORTH
STAR HORIZON

computer

Sales and Service

Phone for further details or...

Come along and see all of the above
equipment, plus a wide range of
peripherals, which are now on
display in our new offices and
showroom.

AT

15 Sandhill, Quayside, Newcastle Upon Tyne
Tel: 0632 614939

-—---'-----’-----——-

DISKETTES RIBBONS TAPES
HIGH QUALITY PROFESSIONAL SERVICE

trom
MEDIA MAIL ORDER

All our high-quality products are tested to
industry standards.

Your orders receive prompt professional service
from MEDIA MAIL ORDER.

Customer confidence is important to us, we will
ensure that you receive the best media for
your system.

Ask for our catalog or order your floppies now
from this small selection from our range.

Minfloppy for PET-APPLE-TRS-80 £2.20 ea.
8"’ Disk. S/side S/dens Soft sector £2.90 ea.

8"’ Disk. S/side S/dens Hard sector £2.90 ea
Many other types by return. Add 15% VAT

Discounts for quantities over 10+.

Please send your FREE CATALOG and the

Disk type. . ....... @it Va it o

lenclose: £..... or Company Order No. . . ...
Cheque/Postal Order No . . . ................
Barclaycard/AccessNo . ... ................

MEDIA MAIL ORDER
17 Crabtree Close, Beaconsfield, Bucks HP9 1UQ

ackaged nformation Pocessing Systems

We offer a variety of turnkey systems based on APPLE II and MICRO STAR.
It is our endeavour to give a complete service from problem determination through
to the supply of computer based solutions. We will solve the problem either with a
tailor made suit of programs, or a ready written package from another famous

PCW 127



MICRO-COMPUTERS ARE SORCERER'S APPRENTICE
- NO FURTHER Software for the EXidY Sorcerer

) 4 THAN THE.,
OVER 200 PROGRAMS NOW AVAILABLE!
SR diy

8K PET new and standard types
16K RAM and New Large Keyboard

— Everything from games to professional business packages —
— full listing on request —

32K RAM and New Large Keyboard . PRINTERS RICOH RP-40 daisywheel £1450
oLl S0 DU oL ‘ OKI Microline 80 matrix £ 499
PET 3022 80 col. dot matrix printer with tractor feed £604.00
PET C2N External Cassette Deck g g;gg
KIM1 Micro system J Q
KIM3B Memory Expansion £96.95 | |EXIDY PRODUCTS full range supplied
KIM4 Motherboard £ 65.00
Phone for keenest O.E.M. and educational user prices.
VIDEQO GENIE IN STOCK SOON . full
Tandy level Il compatable ready to go home computer Please complete the form below and we will send you fu
SOABSEEID P rONEatl R RS- details completely free, and add your name to our mailing
NASET i i i we will send you a
Nascom-1 A KIT £125.00 list. (!f you have Iprewously written to us we y
Nascom 1A BUILT £140.00 new list automanca”y')
Nascom 2 KIT £295.00
R P e s To: MICROPUTE, FREEPOST, MACCLESFIELD, CHESHIRE SK10 1YE
SOFTWARE
C12's Boxes of 10 O 0 Please send details of:- I am interested in programs for:-
Floppy Disks boxes of 10 £ 35.00
COMMODORE BUSINESS SOFTWARE PETSOFT Cassette software. . . L . .Personal use. .
Bristol software factory ALL ON DEMONSTRATION. Disc software. . .......Businessuse.....
If we can 't find a package to suit you one can be Exidy Products A .Educational. . . ..
written or modified by our experts. Books and pro- Printers . . ... . . ... Other.............

gramming aids available.

SERVICE & HIRE N ) N
REPAIRS — all done in our own workshops. Service contracts [ivipresentsystemiompies SEpEEn HlgEvre s oo v i Oh8
are available. Hire PET 32K — £6.50 per day. - 80cooo0occasacnoaoanccaas J-Ex - IEEEREEEE :
MAIL ORDER AND DELIVERY ARRANGED
Carriage — £15 on hardware other items £1. All prices + VAT E.
ADDRESS:

Ring Rod for details and demonstration or
Just call in at the BUSS STOP

255a St. Albans Road, Watford, Herts
{entrance in Judge Street)

NO STAMP REQUIRED TO ABOVE ADDRESS, IF POSTED IN BRITISH ISLES
Phone: Watford 40698 or Newport Pagnell 610625

Philips Mini-Digital Cassette Recorder.

CASSETTE RECORDER

The Mini-Digital Cassette Recorder
(Mini-DCR) can operate in the following
modes : |die, Read, Write, Backspace
and Rewind. Complementing the quality
and reliability of the Mini-Digital Cassette
Recorder are Philips mini-cassettes
certified for digital data recording
applications. These mini-cassettes use
tape which is certified for freedom from
drop-outs. Mini-cassettes have been widely
used for program loading in Philips office
computers during the last four years, and
over half a million are already in service.
Low cost, low power consumption and
compact size of the Mini-Digital Cassette
Recorders mean they are ideal for
program loading and updating applications
as well as providing a highly convenient

data capture facilitv. y INTERFACE BOARD
) Ample capacity _f°" program This compact interface board was designed specifically for the purpose of interfacing the
loading and data interchange is provided Philips Mini DCR Mi .
by the 128 k byte capacity, and the high ihps Mini . t? a Micro-computor. CMOS logic is used to keep power consumption
data transfer rate of 6000 bits/sec allowss very low, enabling it to be powered from the micro-computer that it is serving. Flexibility
quick reading and writing of programs and of the system was held as paramount, address decoding can be changed simply by moving
data. links
By using subroutines held in the micro-computer to control the system the user can make his
v ’:)F,‘é(.:RE.S INCLUDING Mc%';l::t - controllmg(program to suit his own particular needs and can be as simple or as complicated
INTERFACE £37.50 ea. + VAT ESANECESSARVE

INCLUDE £2.25 FOR CARRIAGE ETC.

C U R R A H COMPUTER 79 Crowland Rd. Hartlepool Cleveland.
- COMPONENTS TS 242JN. Phone 0429/ 871900




(W}
13 Warwick Road, Coulsdon, Surrey, CR3 2EF
Telephone : 01 - 6605617

Professional versatile computer system with
comprehensive front panel facilities and 20-slot
motherboard. Units have substantial power
supply etc. and come with 2 or 4 MHz Z80 CPU.
BUS conforms to the IEEE S100 standard.

DPS.1 from £695

Available with K2 operating systems & PASCAL/Z.
Companion Disc Drive Enclosure for on-line storage
for 260K Bytes to 2 M Bytes.

MIDAS

MIDAS S.100 SYSTEMS

Substantial Mainframe to house your S100
system, with optional 5" or 8"’ disc drives.
Special systems built to your requirements
from 280 CPU and other S100 boards held
in stock

Mainframes from £228

MIDAS 1 : Z80 System from £625

MIDAS 2 : Z80 Disc System from £1100

MIDAS 3 : Z80 Disc System 8’ from £1350

DOUBLE DENSITY recording available on MIDAS giving up to 2M BYTES of on-line storage.
Software for MIDAS includes CP/M, FORTRAN, COBOL, PASCAL and several BASICS including
XYBASIC for control applicaitons.

Board Kits — All available as built & tested

boards

Z80 Starter kit, featuring on-board Key
board, 2K Monitor, 1K RAM, 2x8 bit
1/0 Ports, Prom Programmer etc. etc.
280 CPU, 2MHz, 1K RAM, up to 8K
EPROM, S/P 1/0 Port, fourchannel
counter timer — SBC 100

Z80 CPU, as above but 4MHz

SBC200

Z80 CPU Board, 4 MHz,
jump-on-Reset

8080 CPU Board, jump-on-reset

8K RAM Board, low power 450 n Sec
(21L02)

16K RAM Board, low power 250 n
Sec Static A/T

32K RAM Board, extended addressing,
Static

Memory Manager, allows memory
expansion addressing to 16M B
IEEE spec

Dynamic RAM Board, 2 MHz, 16-64K
Dynamic RAM Board, 4 MHz,

16-64k, A/T from
2708 EPROM (16k) Board .
2708/2716 EPROM Prog

2 Textool Sockets

PROM 100 Programmer Board

/0 Board, 2S/2P, with DIP

switch selection

1/0 Board, 2S/4P, provision 4K RAM/
4K ROM

/0 Board, 2S/4P, with interrupts A/T
Analogue 1/0 Board, 8 ch

8/10 Bit A/T

Analogue 1/0 Board, 2 ch 12 bit
A/D,2ch D/A

Video Interface, 16 lines, 32 or

64 ch/tine {60 frames)

Video Interface, 16 lines, 64 ch/

line {1/0 Port driven)

£188.00

£159.00
£177.00

£116.00
£92.00

£79.00
£195.00
£343.00
ytes —
£39.00
£129.00
£167.00
£60.00
Board,
£90.00
£110.00
£100.00

£135.00
£210.00

£295.00
£287.00
£93.00
£99.00

WRITE OR PHONE FOR CATALOGUE

Video Interface, |EEE spec, 80 ch

by 24 1, memory mapped up to 256 ch,

50Hz, £230.00
Video Display, 24 1, 80 ch/1, keyboard
interface, 2K RAM, special characters
available etc

Video Interface, 16 lines, 64 characters
(50 frames) £104.00
High Density Graphics from Vector, inc

8K RAM Board A/T £333.00
Real Time Clock Board from
Mountain Hardware A/T
Motherboard (9 slot with 4 edge
connectors) £35.00
Motherboard (13 stot with 4 edge

connectors) £43.00
Extender Board with logic probe for

voltage level impulses £29.00

£198.00

£140.00

FLOPPY DISCS

Disc Controller, 5’ or 8’ £139.00
Software

CP/M on 8’ or5” £75.00
CP/M 2 £106.00
C-BASIC 2 £75.00
Microsoft BASIC V.5 £155.00
XYBASIC Extended £215.00
Microsoft FORTRAN 80 £205.00
Microsoft COBOL 80 £325.00
PASCAL/Z CP/M Version £165.00
PASCAL (UCSD) £150.00
MAC Macro-Assembler 8080

with Z80 Library £55.00
Z80 Ass, Linker & Editor £56.00
ZS1D Trace & Debug Tool £50.00
Diszilog Diassembler £35.00
Wordstar Text Editor £255.00
Supersort £125.00

Mainframes from £239

MIDAS 1: Z80 System from £680

MIDAS 2: Z80 Disk System 5’ from £1259
MIDAS 3: Z80 Disc System 8’ from £1535

NEW SHOWROOM AT 76 GODSTONE RD, KENLEY (Nr. CROYDON)




hi-tech electronics

1 Richmond Gardens, Highfield Southampton SO2 1RY
Telephone (0703)555072

OUR S 100 g%%%%% VDU BOARD

WILL MAKE YOUR FRIENDS GREEN WITH ENVY AND OUR COMPETITDRS SEE RED
AND ANY DTHER OF OUR SPLENCID RANGE DF CDLOURS

APER TIGER WITH GRAPHICS £708.00
APPLE Il EUROPLUS 16K £695.00 + HIGH DEFINITION, FULLY INTERLACED 625 LINE PAL COLDUR VDU BOARD
DISC DRIVE WITH CONTROLLER £349.00 . -

DISC DRIVE WITHOUT CONTROLLER  £299.00 WAGENTA, CYAN, BROWN, PURPLE, ETC. o o0 GREEN: BLUE, VELLOW.
16K ADD ON MEMORY £ 69.00 + 24 LINES OF 40 CHARACTERS, MIXED GRAPHIC AND ALPHANUMERIC
HITACHI 9” BLACK & WHITE MONITOR £127.00 - COLOUR GRAPHICS RESOLUTION OF 80 x72

EUROCOLOUR CARD £ 69.00 + UPPER AND LOWER.CASE, DEFINITION OF 10x 14

PASCAL LANGUAGE CARD £296.00 « ALL CHARACTERS CAN FLASH AND HAVE ANY HUE

ALF MUSIC SYNTHESISER CARD £215.00 . SEPARATE BACKGROUND AND FOREGROUND COLOURS

TCM 100 SILENT 40 COLUMN PRINTER £243.00 256 [0 RRERENTRCRARN CUCHARSCIERS

TCM 100 SILENT 80 COLUMN PRINTER £39500 « SELECTABLE DOUBLE-HEIGHT CHARACTERS AND TWO PAGE MEMORY

TCM INTERFACE FOR PET OR APPLE £ 49.00 R U sl S CetLgy

+ 64 PORT — PROGRAMMABLE INSTRUCTIONS
« MONITOR, OR UHF QUTPUTS, RGB TO ORDER

FROM NE———— ] [ ] . TELETEXT AND PRESTEL COMPATIBLE CHARACTER SET
+ BRITISH DESIGNED AND MADE
NOW AVAILABLE
« PROGRAMMABLE 13A MAINS QISTRIBUTION BOX, FULLY ISOLATED, FITS TTL
] 8 BIT LATCHED PARALLEL OUTPUT PORT FROM YOUR COMPUTER, AND

CONTROLS 3 ON/OFF AND 1 32-LEVEL DIMMER SOCKETS £69.00
+ $100 COLOUR VDU BOARD, UHF OUTPUT £215.05
« 5100 COLCUR VDU BOARD, MCNITOR QUTPUT £215.05
« S§100 16K MEMORY BOARD, 250 nS £210.95

PRICES INCLUDE P&P — BUT NOT 15% VAT

COMING SOON:
+ S100 TELETEXT TUNER/DECODER, 5100 MUSIC SYNTHESISER, ETC.

WE OFFER A COMPLETE SERVICE!

When you buy a computer from us — we don'’t give you the box and wave goodbye.

We realise this is a major purchase for a Company and take the time to find out your requirements, design
your computer system and write the software, or if you prefer to write your own, we will always be available to
advise you.. ]

You can buy a wide range of fully-documented packages — Word Processing/Purchase & Sales Ledgers/
Stock Control/Incomplete Records/Medical Systems/Teaching Programs etc.

on Microcomputers such as—

APPLE Il from £750 MICROSTAR trom ALPHA MICRO trom
(16K) _ £4,950 £9,950
A complete business system 48K Multi-user/Multi-task From 1 to 32 terminals.
Apple, 2 Disk Drives, VDU & 1.2/2.4 or 4.8 mb. From 10 mb. to 90 mb. disk
Printer £2,500 A complete system with 2 VDUs storage.
& Printer £7,000 16-bit processor, Multi-user
operating system.

We stock a full range of VDUs, Printers, 85
Computer Stationery, Diskettes, Disk Boxes etc. -

’ ’ LOW COST
all prices ex VAT. PR I NTE R M

Come and see us to discuss your requirements and have a demonstration. matrix printer £695

E SEIGLE
MICROSOLVE o

Microsolve Computer Services Ltd

3rd Floor, Middlesex House, High Street,
Edgware, Middlesex.

M1 junction 4 /20 mins from Central London.

daisywheel printer £2,115.
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Abacus 83 Currah 128 Intelligent Artefacts 78 PIPS 127
Acorn Computers 119 DAMS 24 Interactive Data Portable Microsystems 3
ACT 70,71 Datron Microcentre 2 Systems 125 Pyral Magnetics 122
Aculab 24  Direct Data Marketing 8 Interface 98 Q-Com Electronics 120
Adda 130 Display Electronics 118 Intex Datalog 124 Research Machines 117
Almarc Data Systems 12,110 Distributed Data Kingston Computers 31 Rohan Computing 12
APT 6 Processing 39 A&G Knight 10 Mike Rose Micros 112
Benchmark 78 Dynabyte (UK & Europe) 50 Lifeboat Associates 4,5 Rostronics 13
BNR&ES ) 125 Electronic Brokers 22 Lion Microcomputers 23 Science of Cambridge 18,19
Business & Leisure Engineering Graphic Little Genius 124 Simon Computers 120
Microcomputers 78 Applications 78 Liveport Data Procducts 21  Sintrom Microshop 123
Buss Stop 128 Ensign 113 L&J Computers 122  Sirton Products 129
Camden Electronics 114 Equinox 27,66 Logitek 25 Small Systems
Carter Keyboards 114 Farmplan 20 Lowe Electronics 17 Engineering 55,116
CQS Microhire/ Feldon Audio 20 LP Enterprises 22 Stack 729
Microsales 131 Gata Microsystems 82 Media Mail Order 127  Strumech (SEED) 11,49
Comart 9,80 Gemsoft 122 Microcentre IFC Tangerine 30
Commodore 35 GW Computers 28 Microdigital 8 Tempus 126
Comp Shop 132,IBC Happy Memories 124 Micropuyte 128 Transam Components 92
Computerama 111 A J Harding Microsolve 130 TVJ Microcomputers 14,15
Computer Centre 64 (Molimerx) 26 Newbear 110,121 X Data 7
Computerist/Dair 67 HB Computers 120 On-line Conferences 16 Xitan Systems 115
'Computermania 24 Henry’s 114 PHL 67 Zenith Data 36
Computopia 125 Hitech Electronics 130 Personal Computers OBC
CRA 126 Home & Business Petalect 126
Cumana 58 Computers 127 Petsoft 84
D —— m—

COMPLETE COMPUTER SYSTEMS (CCS)

The Leading Microcomputer
PRESELNT Hire Company with the best
the .80 range of equipment:
Zilog Z80A microprocessor, the ABC

PET (8K) now £3.70/day*

12" black-and-white TV screen. Dis-

Professional keyboard of Swedish plays capitais and small letters, digits,

80's brain.
standard. figures and diagrams. Room for 24 lines
— s of 40 characters cach. APPLE (16K) now £5.20/day*

ABC 80; PET; Exidy Sorcerer;

SEED System One/MSI 6800;

NASCOM/MICROS: Research

Machines 380Z and Tandy
TRS-80

Over 500 million Bytes (half I

Built-in graphic mode. Uses 64 different
graphic symbols.

Program memory. 16 K BASIC of ROM,
16K bytes of RAM. 2K Monitor in ROM.
IK Picture RAM.

Loudspeaker. 128 different sound
effects. Can be used to provide alarms
or other signals.

Cassette memory for storing programs
and data. Fast winding in both direc-
tions.

megabytes memory) available
L] for hire in units from 4K to
48K .

Send for our NEW PRICE
LIST giving the most attrac-
tive prices yet.

* four day rates

Built-in  real-ime
clock for timing.
price £790.00 -ovisionally).
|iAvallable trom U.K. Importers

C.C.S. MICROSALES

| would like to come and
see the ABC80, PET, APPLE

& C.C.S. MICROHIRE Please call me back to

V-24 jack for connecting to a telephone  46/80 Bus for c_onnec_ling peripherals arrange an appointment.
modem $0 that you can communicate such as floppy-disk units, printers, plot- NAM E

with other computer systems via the ters, measuring instruments etc. LETC HWO RT H ...............

Company. ... ... ......

pubtic telephone network.

HERTS SG2 4YA.
Tel: Letchworth, (04626) 73301

Location

|
|
|
]
7 THE ARCADE, \
}
|
]
]
)
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JBMHZ Super Quality Modulators ~ £4.90 ™ ~ r only £295 + var TRS80 "
Expand your TRS80 by
6MHz Standard Modulators £2.90 32K, L EXPANSIO
32K Memory on board. |NT ER FACE
C12 Computer Grade Cassettes 10 for £4.00 Centronics parallel port
T Disk controller card. Real
Super Multi-rail P.S.U. +5 -5 +12v £29.50 time clock. Requires Level
. a a Il Basic. Interface for 2
Nascom | with Nas-sys Special Price gassette decks complle(e o
Kit Limited quantities £125.00 TRS80 LEVEL 2 16K | @ with power supply
Assembled £140.00 Fully converted to UK T.V, Standard. Comes complete with =
easy to follow manuals. UK Power Supply — Calssegte Leads & RRP -
— i 4 - Sample tapes. Special box to enable you to plug into your
STIEEC N En e Chipand PCB _ £9.90 S wn TV. Recommended for first time-buyers. Just plug in £540 Only £499
S100 Expansion Motherboard for and go. Full Range of Software Avallable e + VAT
Nascom | £39.00 D e ‘
Anadex Printer Paper — 2000 sheets £25.00 NEW REDUCED ] &y ANADE!
i PRICES DP8000
Floppy Disks 5%’ Hard & Soft ) ;
£3.50 8K £4 49 - Super Quality — Low cost printer. Tractor Feed with full
Sectored 2 + 2 A ASCIl character set. Accepts RS$232C at band rates betwe
= T var . S — ‘ 100 and 9600 and Parallel Bit data.
Floppy Disk Library Case 5% £3.50 16K £549 /~ Attaches either directly or through interfaces to Pet, App
i ; 3 ‘ a TRS80, Sorcerer. Nascom, Compukit etc
Lexicon Language Translator £125.00 32K £649
Modules for Lexicon £29.00 RRP £795 e/
Eorom Board £63.00 for 32K The PEDIGREE PETS RRP £690 only £590 - VAT |ppa
e SRk c Very popular for home & business use. 8K Microsoft Basicin | o B s
. ROM. 8K Pet 32K & 16K with new improved keyboard. : “ SELECTRIC
8K Static Ram Boards — S100 £110.00 All with green screen e GOLFBALL
h@ura cassette deck £66 Full range of software available /@
i .00 Returbished IBM Golfba
Grandstand Video Game £59 ’y _Q Printers (8 new specs.
j N Accepts Centronics par:
Cartridges for Grandstand £11.99 ~ 48K O N
| 1 r £39.00 ™ at 15 cps.
George G g Keyboa d 32K nm ttaches either directly or through interfaces 10 Pet, App
Cartridges for Atari Esw \VAT ) TRS80, Sorcerer, Nascom, Compukit etc.
— Full Range in Stock £13.90 + VAT .
Interface PET IEEE — Centronics Parallel EXIDY //; video 100
Not decoded £49.00 RRP 12" BLACK & WHITE
Decoded £77.00 SORCERER £859 LowM%?\ﬁTTO\gDEo
Interface to Centronics para“el for For Personal or Business Use. g RRP £79
TRS80 £75.00 32K or 48K memory. 8K Microsoft Basic in ROM. Dual
Cassette 1/0, RS232 1/0. Parallel 1/0 ({Centronics). | On|y £69 + VAT
Verocases for Nascom 1 & 2 etc.  £22.50 Expar'\hsg:rr:e'bz\;?:abé; K;:'?(‘;grt;oarzpit:\ocr;s.a::jin;xl‘éa keyS100 ® |deal for home, personal and business computer syster
Kevb 4 C £9.90 : numeric pad | (] <1:2” diagonal video monitor ® Corrl\posite video inp
eyooar ases 5 E ® Composite video input ® Compatible with many col
Y “ S 1OQEXPAN S | ON — £199 ﬁ puter systems ® Solid-state circuitry for a stable & sha
h Electric Pencil for TRS80 £29.00 ﬁ picture ® Video bandwidth - 12MHz + 3DB @ Input i
® =] \. pedance -75 Ohms ® Resolution - 650 lines Minimum
y —$ / RRP £975 48K £6m Central 80% of CRT; 550 Lines Minimum beyond cent
I @\ 80%.
ey
B - HITACHI for 48K + VAT |
()
PROFESSIONAL \ NASCOM-2 MICRO-
I M9N|Tg;:9s | % i COMPUTEI
| O — al \
3 12 — £199 ag=8 only £295
® Roellability Solid state circuitry using an IC and silicon
transistors ensures high reliability. ® 500 lines horizontal |
resoiution Horizontal resolution in excess of 500 lines is
achieved in picture center. ® Stable picture Even played 2
back pictures of VTR can be displayed without jittering. -l—r
v:i"'-‘?".:'"? vt'do‘?r::t'i;:‘r: \s/vio?itsé)hinp.mEcatn = I(:oped t:r::gih Full colour into yourlown cozlcgrz’lqv PALSOFT 9 digit 1 |
utit-in term. . Xternal sync 1{ WV
tion (available as option for U and C types) ® Compact floating point Basic in ROM as standard. Low and High |

construction Two monitors are mountable side by side in
L standar

d 19-inch rack most Apple Hardware add-ons and software.

resolution graphics. Built in loudspeaker. Compatible with
D Ve |
®

Microprocessors Z80A. 8 bit CPU. This will run at 4Mi
but is selectable between 1/2/4 MHz. This CPU has nc
been generally accepted as the most powerful, 8 bit pr
cessor on the market.

INTERFACE

Keyboard New expanded 57 key Licon solid sta
keyboard especially built for Nascom. Uses standa
Nascom, monitor controlled, decoding.

T.V. The Iv peak to peak video signal can drive a monit
directly and is also fed to the on-board modulator to dri
the domestic T.V.

1.0. On-board UART (Int.6402) which provides ser
handling for the on-board cassette interface or 1
RS232/20mA teletype interface.

The cassette interface is Kansas City standard at either 3
or 1200 baud. This is a link option on the NASCOM-2.
The RS232 and 20mA loop connector will interface direc
into any standard teletype.

The input and output sides ot the UART are independent
switchable between any of the options —

i.e. it is possible to house input on the cassette and outp
on the printer.

3/
A PROFESSIONAL WORD PROCESSING SYSTEM AND IT'S
A COMPUTER AS WELL.
FOR ONLY
£3250 + var

S g

————

giving a quieter, faster, more reliable printer that can cope with

PET 32K — This is the standard 32K Pet from Commodore.
Reverse video and graphics allow the WordPro Package to give
simple clear and easy to read-displays.

2040 Disk Drives Twin disk drives allow large high speed
storage for your letters; or paragraphs. Plugs in the back of the
REIE

NEC Spinwriter NEC's high quality printer uses a print
@ Y'thimble” that has less diameter and inertia than a daisy wheel,

plotting and printing {128 ASCH characters) with up to five
copies, friction or tractor fed. The ribbon and thimble can be
changed in seconds.

55 characters per second bidirectional printing — with red/
black, bold, subscript, superscript, proportional spacing,
tabbing, and much, much more.

WordPro Il The heart of the system — consists of a ROM and
diskette. The ROM is inserted into a space socket inside the
Pet. One of the most versatile Word Processing Package
around.

132 PCW

PIO There is also a totally uncommitied Parallei |/
{MK3881) giving 16, programmable, 1/O fines. These a
addressable as 2 x 8 bit ports with complete handshal
controls

Documentation Full construction article is provided °
those who buy a kit and an extensive software manual is p:
vided for the monitor and Basic.

Basic The Nascom 2 contains a full 8K Microsoft Basic
one ROM chip with additional features like DEEK, DOK

P SET, RESET for simple programming.
/® &\ > \uiniee 16K RAM boaid. o |



' O M UKIT UK]O] 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 * 4K
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 Dissampler

and Monitor with each Kit. # If you want to learn about Micros, but
did’t know which machine to buy then this is the machine for you.

Sulg undersand o rosam | | KIT ONLY €198 +va | | ASSEMBLED & TESTED
only a sl outiay. NO EXTRAS NEEDED READY TO GO FOR £249 + vat

Specially designed case for Compukit in orange/black. i H B +
IL With room for accessories£29.50 + VAT ‘“ |E502 Assembh’/Edl(O’ e S VAT

The Compukit UK101 comes in kit form with all the parts necessary to be up and working, supplied. No extras are
needed. Ater plugging in just press the reset keys and the whole world of computing is at your fingertips. Should you
wish to work in the machine code of the 6502 then just press the M key and the machine will be ready to execute your
commands and programs. By pressing the C key the world of Basic is open to you.
This machine is ideal to the computing student or Maths student, ideal to teach your children arithmetic, and is also great
fun to use.
Because of the enormous volume of users of this kit we are able to offer a new reduced price of £199 + VAT

THE NEW TRS80 SURPRISE
T MODEL II Model I of;aersa‘t;na(t’t:/,i(r;‘::g:lhigh speed,

In addition to either 32 or 64 thousand characters (bytes) of internat Random Access Memory,

one built-in 8" floppy disk stores an additional one- half million bytes, including the Disk’

Operating System. And you can easily expand up to a four-disk system for up to two-million bytes of storage.
Model I features upper and /ower case letters. Its built-in 12" high-resolution video monitor displays 24 lines of 80
normal characters. The profesional 76-key keyboard (with “’calculator’’ keypad) includes advanced functions such as
Control, Escape, Caps, Hold, Repeat. The keyboard is detachable and moveable for convenient data entry.

Simple Soldering due to clear and concise
instructions compiled by
Dr. A.A. Berk, BSc. PhD.

N

You get the enhanced Level Il version of TRS-80's already-famous Level Il BASIC language and “TRSDOS" operating
system, automatically loaded in memory when you “power up." (About 24K of RAM is used by this software.)

Each time you power up, Model il thoroughly tests itself to insure proper operation. Your chosen program can appear
immediately, without any intermediate steps or questions to answer.

Versatility ... plug-in expandability

Built-in input/output capabilities include two RS-232C channels, and one Centronics parallel port.
Future expansion is provided for through four plug-in slots for optional PC boards.

32K 1-Disk Model Il 64K 1-Disk Model li
£1999.00 - var £2200.00 - a7

3 DISK EXPANSION \Q\\Q

S
500K per Drive gives total of Y \&
1.5M Byte for only £1399 . var

THE ATARI VIDEO £138
COMPUTER SYSTEM  + var

Atari's Video Computer System now offers more than 1300
different game variations and options in twenty great Game
ProgramTM cartridges!

Have fun while you sharpen your mental and physical coordination.
You can play rousing, challenging, sophisticated video games, the
games that made Atari famous.

You'll have thrill after thrill, whether you're in the thick of a dogfight,
screeching around a racetrack, or dodging asteroids in an alien
galaxy. With crisp bright colour {on colour TV} and incredible, true-to-
life sound effects. With special circuits to-protect your TV.

Cartridges now available All at £13.90 each + VAT

Basic Maths, Airsea Battle, Black Jack, Breakout, Surround,
Spacewar, Video Olympics, Outlaw, Basketball, Hunt & Score®,
] Space War, Sky Diver, Air Sea Battle Codebreaker®, Miniature Golf.

¥ Extra Paddle Controllers *Keyboard Controllers
— £14.90 + VAT — £18.90 + VAT

Why do people buy more from *
COMPSHOP than anywhere else?

+ LARGER STOCKS — we hardly ever run out
* GOOD SERVICE — wae give extended warranties on all our products.
+ EXCELLENT REPAIR SERVICE — Through Compucare we repair and maintain most
makes of personal computers.
LAST YEAR WE SUPPLIED TO THE PUBLIC — LARGE & SMALL
16,000 Television Games & 7,000 Computer Systems

Compucare is a company that has been set up to provide servicing \
and maintenance for the popular makes of micro-computers i.e. Sorcerer,
Pet, Appie, TRS80, Nascom, Compukit. Our charges are £7 per hour
memsia o plus parts.

Jecause of the extensive range of spare parts stocked you can usually expect your micro to
)e repaired within 10 days for an average charge of £14 {abour.

Emergency 24 hour repairs can be handled for a £10 surcharge where possible.
Compukits and Nascoms unsuccessfully constructed will be charged a standard £25.

Please add VAT to all prices — Delivery at cost, will be advised at fime of purchase. Please make |
cheques and postal orders payable to COMPSHOP LTD., or phone your order quoting
I D BARCLAYCARD, ACCESS, DINERS CLUB or AMERICAN EXPRESS number. oo

CREDIT FACILITIES ARRANGED — send S.A.E. for application form.

14 Station Road, New Barnet, Hertfordshire, EN5 1QW Telex: 298755 TELCOM G

Telephone: 01-441 2922 (Sales) 01-449 6596

OPEN - 10 am - 7 pm — Monday to Saturday COMPUTER

« MNOW OPEN ALL DAY SUNDAY — For Shop Sales Only 3 COMPONENTS
Close to New Barnet BR Station — Moorgate Line. {Part of the Compshop Ltd. Group) o i)




“My best Apple programs
areon long-term deposit i1
_ the C1ty...
it pays rather well!”

We brought the first five Apples into the U.K. in November
‘77, with every penny we had. in November '79, we find
several thousand throughout the country.

THANK YOU Apple owners.

Now we'd like to help you re-coup your investment by
cataloguing and supporting the best Apple programs in the
U.K. The Apple Software Bank is more like an old penny
bank than a major clearing bank, but we know you'll help it
grow. Telephone Stephen Derrick on 01-626-8121 to
discuss your investment.

ATTENTION ALL Estate Agents, Employment Agencies,
Yacht Brokers, Antique Dealers and Motor Traders.

Find out about FINDER SOFTWARE!

SOME BLUE CHIPS

TESKIM. This ROM will simulate the Tektronix 4010 family
of graphics terminals. it's rather good!

UPPER LOWER CASE ADAPTOR A chip for the chap
considering word processing.

NEW ISSUES

We are continually trying to bring the latest add-ons for your

Apples. Please phone for the latest product information and
data sheets.

Person
8" SHUGART DISKS giving 1.2 Megabytes A twin drive (with

room for a third.) disk system with controller and software, .
give tremendous commercial possibilities. £2350 Excl. t
Computers
WORD PROCESSOR. Ask about our Apple Il Plus word p

processor package. Complete System with Diablo 1650 ° °

Daisy-Wheel Printer. £4250 Excl. V.A.T. 6

PERSONAL COMPUTER PRINTERS. Sensational 40 & 80

Character printer (graphics options) from £243 Excl. V.A.T. ;

Interfaces for Apple, Pet & TRS 80. High quality silent 194-200 Bishopsgate, London EC2M 4NR.
printers. It's your choice!

A/D BOARD At last we have either an 8 bitor 12 bit A/D card

for Apple. Excellent spec from £125 Excl. V.A.T. Let us advise you about COLOUR DISPLAY on your App
APPLE PASCAL £296 Contact Technical Service

24 HOUR
‘NEAREST DEALER SERVICE’
01 283 3391

TECHNICAL SERVICES
01:623 7970
MAIN OFFICE
01-626 8121 \\
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