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Cromemco System One

MicroCentre introduce Cromemco’s new System One computer,
available with an integral 5 megabyte Winchester hard disk, at a
new low price.

The System One supports the full range of Cromemcointerface cards,
including high resolution colour graphics, and software packages.

The choice of operating systems includes CDOS, CP/M and
CROMIX—Cromemco’s answer to Unix.

Call MicroCentre jor [ Cromemco
P

MicroCentre Ltd g%gg:?;ﬁ glt-zgestJN .
Complete Micro Systems i
T R Y s gl Tel: 031-556 7354
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PROTECH INSTRUMENTS & SYSTEMS
DISC DRIVE SUB SYSTEM

PROTECH announce professional quality
fully enclosed Dual 8’ Disc Drives
manufactured specifically with OEM and
End Users in mind.

STANDARD FEATURES INCLUDE:

* Stylishly designed rugged steel enclosure.

* Modular construction for easy maintenance.

* Filtered 240V over-volt protected power
supplies.

* 50-way Bail Mounting connector, accessing
all (not just a sub set) of disc drive /0 signals.

*  Two Shugart 800/801 industry standard disc
drives.

* 90 day parts and labour warranty.

EXTRA ENGINEERING FACILITIES INCLUDE:

** Host to Drive Cables. * *  Alternative disc drives to

** 110V Mains power. customer specification.

**  Customer defined colours. ** Complete systems from Micro’s to Mini’s.
* *  Customised screen printed front panels. ** Maintenance Agreements.

OEM ‘s and Quantity Users - please contact
Ray Albone at: 334 Selbourne Road, Luton, Beds. LU4 8NU. Phone: 0582 596181

PROTECH - part of our product is ourselves! Manufacturing and Engineering facilities at

our modern 30,000 sq.ft. factory in Luton ensure local expertise,high volume production
benefits and fast response.

and from PROTECH DATA SYSTEMS...

..a hewcomer to our ra'nge...lDAIZY’for WORD PROCESSING
& DATA PROCESSING

FEATURING:

Powerful 4MHz 280 CPU.

64K RAM with Parity Check Bit.

Interrupt structure; Real Time Clock.

8’ Disc Drive controller.

DMA Controller for even faster access.

Auto System check on Power-Up.

3 Serial l/0’s + Communications Controller.
CP/M powerful World Wide operating system,
Support Software such as enhanced Wordstar.
MailMerge.-DataStar. BASIC. COBGL. Assembler
and much more.

* %k %k k k k k * *

All at a price no Company can ignore, i.e. Daisy +
Daisy Wheel Printer + 8 Dual Disc Drives

(0.5 Mega bytes of storage) with C/PM WordStar.
Around £6000 or Lease Purt:hasir'\g if you prefer

PROTECH particularly adept at problem solving, supply both Hardware and Software for Slngle
User Micros’ to Multi-User Minis’. Our standard Hardware includes: ANDROMEDA (our own in-house
Z80 Micro); ALPHA MICRO (an 8/16 Bit Multi-User Micro); ELBIT DATA PACT (16 Bit Multi-User
Mini); and, ‘of course, the new DAIZY. We offer a wide range of Terminals and Printers,all to suit the
End User.

For further details please contact: Dave Siseman at Protech Data Systems Ltd.,
25 Kneesworth Street, Royston Herts. Phone Royston 41676
@ Circle No. 257
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WHETHER YOU'REA DEALER OR OEM-

Zenith can offer a product capability that includes:

® Microcomputers, CP/M based with storage to 10 Megabytes

¢ Systems that start from £1795*

e \Word processing, including letter quality printer from £2985*
(or lease from only £14 per week)

e A comprehensive range of Printers, VDU's, systems and
applications software

® 12"green screen Monitor—in Apple colours. (Dealer/OEM's only)

Equally important Zenith is a company that:

e |s supported by the muiti million dollar Zenith Radio Corporation
of America

e |s committed to holding comprehensive UK stock

e Offers Country-wide service support

e Offers Dealer support including National Advertising Campaign

® Offers Realistic Discount Structures

* Prices correct at time of going to press.

NEW DEALER ENQUIRIES WELCOME

"1l could be interestedina Dealership (J 1 would like to receive details of your OEM terms I
Name Position
Company Address I

I
Telephone f”l TN data I

The quality goes in before the name goes on. |
Or call Dave Taylor or Jim Detheridge at -
| Zenith Data Systems Bristol Road, Gloucester. GL2 6EE. Telephone 0452 29451. |

@ Circle No. 103
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But the real beauty of the CompuStar is
its "shared logic" design concept. Each
user station contains its own distinct
microprocessor and RAM. The result is
lightning fast program execution. Even
when ail 16 users are on-line. Even when
ali are performing different tasks! A spe-
cial multiplexor gircuit in the CompuStar
ties all external users together to “share”
the system's disk resources so that no
single user ever need wait on another. An
incredibly exciting concept! X
A remarkable breakthrough in price/performance, the CompuStar boasts nearly 1
megabyte of on-fine mini-disk storage (almost 2 megabytes on Compu$Star Il) and
can be easily expanded to 20, 36 or 96 megabytes of hard-disk in just seconds. And
since each user statlon can accommodate up to 64K or RAM, a total of over one
million bytes can be incorporated into the system to tackle even your most difficutt
programming tasks.

CompuStar user stations can be configured in a countless number of ways. A series
of three intelligent-type terminals are offered. Each is a perfect cosmetic and
electrical match to the system. The CompuStar 10 - a 32K programmable RAM-
based terminal (expandableto 64K} is just right If your requirement is a data entry or
inquiry/response application. And, if your terminal needs are more sophisticated,
select either our CompuStar 20 or CompuStar 40 as user stations. Both units offer
dual disk storage in addition to the disk system in the CompuStar. The Model 20
features 32K of RAM (expandable to 64K) and 350K of disk storage. The Model 40
comes equipped with 64K of RAM and over 700K of disk storage. But, most

| = =~ —

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

importantly, noc matter what your investment in hardware, the possiblity of
obsolence or incompatibility is completely eliminated since user stations can be
configured in any fashion you like - whenever you want.

G.W. COMPUTERS LTD, 01-636 8210 01-631 4818
*** THE NEW DBMS (DATABASE) ***

DBMS2 is arecord relational as well as a file relational database management tool that is capable of being at different times, many different things. The one core program can be
set up to perform tasks normally associated with the following list.

Accounting Budgeting Cashflow

Stock control Address mailing Letter writing
Simulations Time recording Filing

Calc-type predictions Hospital indexing Profit analysis
Bureaux services General analysis Mathematics
Answer what-if's Employees records Tabulate values
Edh records

Print reports Sort files

Within hours perform all the above In French or German.

The list is as endless as that which meets the requirements of your own imagination.

Within the appropriate frames of reference you could ask questions like the following: .

Find someone whose name begins with W, who is either in London or Birmingham, and available for work at a salary of less than 10,000.00; and is under 40 years of age, not
married, of credit worthiness grade 1, with a car, prepared to travel, and who likes horses, does not mind the hours he works, is congenial and has good references. When you
find such persons produce a printed list of them showing their names, telephone numbers, and what their salaries are as well as thelr salary If increased by 10% and show

their availabillty for work. At the end of the iist enumerate the total of such persons.

Find all stock items that are codes micro-computers that are either in warehouse 1 or warehouse 2, where the quantity on hand is more than 50 units, the cost is less than
1000.00, the selling price higher than 2000.00; that are not in cartons, bought from supplier 52, allocated more than 20, rated for tax at .15% and weigh less than 50 tbs. When
you find such categories then print a report showing the description, cost price, quantity on hand, lead time for refills, what the selling price should be ifraised by 12.3% as well
as the profit in either percent or round figures of that projectec!:> selling price.

Find all patlents who suffered from cold, that are either girls or women younger than 23 years old, and who live In London at a socio-aconomic grade higher than 3; do not smoke;
have more than 3 children, are currently at work and where treatment failed to effect a cure in under 6 days. When you find such persons then print a list showing their age,
marital status, income, and frequency of illness in the past 2 years. ,

Cumently you can ask 5 types of questions 20 times for a single selection criterion, and then you can compute 70 mathematical relationships between the questions for the
individual as well as for the total number of matches. In all some 60 bits of information relating to one record or a group or records on simply one permutation of the selection
criterion, with a cross referencing faclity as weil. . !

Every word in the system, as well as the file architectures, print masks, and field attributes, Is capable of alteration by you without programming expertise (but with some
thought). .

ALL IN ONE PROGRAM FROM G.W. COMPUTERS. THE DBMS2 11

G.W. COMPUTERS LTD, 01-636 8210 01-631 4818

*** ALL YOU NEED FROM A COMPUTER SYSTEM ***
DATABASE MANAGEMENT + WORD-PROCESSING + MODELLING + DIY INTERPRETER + SERVICE

TWO TYPICAL PACKAGE DEALS NORMALLY NORMALLY
01 — SUPERBRAIN 64K RAM 320 K 1950.00 01 — SUPERBRAIN OR N/STAR QD 2395.00
02 — EPSON MX80 FT (OR SIMILAR) 475.00 02 — NEC 5510 (OR SIMILAR) 1695.00
03 — CABLE 25,00 03 — CABLE ADAPTER J
04 — 12 MONTH WARRANTY 235.00 04 — 12 MONTH WARRANTY

05 — DELIVERY IN U.K. 40.00 05 — DELIVERY IN U.K,

06 — TRAINING SESSION 50.00 06 — TRAINING SESSION

07 — CPM HANDBOOK 8.75 07 — CPM HANDBOOK

08 — 50 BASIC EXERCISES 8.75 08 — 50 BASIS EXERCISES

09 — BOX PAPER (2000 SHEETS) 20.00 03 — BOX PAPER (2000 SHEETS)

10 — DBMS2 (DATABASE) 575.00 10 — DBMS2 (DATABASE)

11 — MAGIC WAND 190.00 11 — MAGIC WAND

12 — MBASIC-80 150.00 12 — MBASIC-80 150.00
13 — SUPER CALC 150.00 13 — SUPER CALC 150.00
14 — 40 MEMOREX DISKETTES 114.00 14 — 25 DYSAN D/SIDE DISKETTES 150.00
15 — DOS+ AND DIAGNOSTICS 125.00 15 — DOS+ AND DIAGNOSTICS 125.00
16 — MSORT & DSORT 75.00 16 — MSORT & DSORT 75.00
17 — RECOVER + AUTOLOAD 25.00 17 — RECOVER + AUTOLOAD 25.00
18 — INSTANT BASIC 9.00 18 — INSTANT BASIC 9.00
19 — 50 GAMES ON-DISK 100.00 19 — 50°GAMES ON DISK 100.00

gqor INC VAT) 4325.50 (NOT INC VAT) i
OUR PRICE ’

UR PRICE 2995.00
(NOTE: ITEMS 1 AND 2 ARE MORE FLEXIBLE)

EXTRA SPECIAL SUPERBRAIN PROGRAM MAIL ORDER OFFER OF THE 5 MAIN PROGRAMS
DBMS2 + SORTS + MAGIC WAND + MBASIC 80 + SUPER-CALC NORMALLY 1140 POUNDS

OURPRICE ¢« 444 %0 59500 ««vowe +VAT

WARRANTY NOTE: WE HANDLE ALL REPAIRS OURSELVES.

WARRANTY COVERS FREE REPLACEMENT EQUIPMENT IF DEFECTIVE IN FIRST THREE WEEKS. o

THEREAFTER UP TO 12 MONTHS THE COVER PROVIDES INSURANCE ON ALL SPARE PARTS AND LABOUR COSTS (EXCLUDING CARRIAGE).
CALL OUT MAINTENANCE IS ALSO AVAILABLE AT 25.00 MINIMUM (LONDON) 50.00 MINIMUM ELSEWHERE IN U.K. PLUS MILEAG_E._

CALL ONLY BY APPOINTMENT AT 55 BEDFORD COURT MANSION,
BEDFORD AVENUE, LONDON W.C.1. TELEX 892031 TWC G
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SuperBrain users get exceptional performance for just a fraction of what they'd
expect to pay. Standard SuperBrain features include: two double density mini-
floppies with 350K bytes of disk storage, 32K of ram merg)ry (expandable to 64K}
to handie even the most se?histicated programs, a CP/M® Disk Operating System
with a high powered text editor, assembler, debugger and a disk formator. And, with
SuperBrain’s S-100 bus adaptor, you can add all the programming power you will
ever need . . . almost any type of S-100 compatible bus accessory.
SuperBrain's CP/M operating system boasts an overwhelming amount of available
software in BASIC, FORTRAN, COBOL. and APL. Whatever your application . .
General Ledger, Accounts Receivable, Payroll, Inventory or Word Processing,
SuperBrain is tops in its class. And the SuperBrain QD boasts the same powerful
performance but also leatures a double-sided drive system to render more than
700K bytes of disk storage and a full 64K of RAM. All standard!

Whatever model you choose, you'll appreciate the careful attention given to every
engineering detail. A full ACSII keyboard with numeric pad and user-programmable
function keys. A non-glare, specially focused, 12-inch CRT for sharp images
everywhere on the screen. Twin Z-80 microprocessors to ensure efficient data
transfer to auxlliary peripheral devices. Dual universal RS-232 communications

Integrated Desk Top Computer with 12 inch Bit-Mapped Graphlcs or Character
Display, 64Kb RAM, 4 MHz Z80A® Two Quad Capacity Floppy Disk Drives,
Selectric® Style 87 Key Keyboard, Business Graphics Software.

The North Star ADVANTAGE TMis an interactive integrated graphics computer
supplying the single user with a balanced set of Business-Data, Word, or Scientific-
Data processing capabilities along with both character and graphics output.
ADVANTAGE is fully supported by North Star's wide range of System and
Application Software.

The ADVANTAGE contains a 4 MHz 280A® CPU with 64Kb of 200 nsec Dynamic
RAM (with parity) for program storage. a separate 20Kb 200 nsec RAM to drive the
bit-mapped display, a 2Kb bootstrap PROM and an auxiliary Intel 8035 micro-
processor 1o control the keyboard and floppy disks. The display can be operated as
a 1920 (24 lines by 80 characters) character display or as a bit-mapped display (240
x 640 pixels), where each pixel Is controlled by one bit in the 20Kb display RAM. The
two integrated 5% inch floppy disks are double-sided, double-density providing
storage of 360Kb per drive for a total of 720Kb. The n-key rollover Selectric style
keyboard contains 49 standard typewriter keys, 9 symbol or control keys, a 14 key
numeric/cursor control pad and 15 user programmabie function keys.

ports for serial data transmission. And, a single board design to make servicing a
snapl!

G.W. COMPUTERS LTD, 01-636 8210 01-631 4818

woa BUS 22+«
{BUSINESS EFFICIENCY}
WIDELY USED IN U.K./FRANCE/U.S.A. AND ENGLISH SPEAKING COUNTRIES FOR ITS OVERALL FLEXIBILITY AS A COMPLETE BUSINESS PACKAGE

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

0t = ADDRESS SECTION 10 = ORDER FILES 19 = NOMINAL ANALYSIS
02 = STOCK CONTROL 11 = 30/60/90 DAY AGE ANALYSIS 20 = AGED DEBTOR ANALYSIS
03 = A/C RECEIVABLES 12 = ARITHMETIC SECTION 21 = DISK DIRECTORIES

04 = SALES LEDGER
05 = A/C PAYABLES
06 = PURCHASE LEDGERS

13 = PRINT CUSTOMER STATEMENTS
14 = PRINT SUPPLIER STATEMENTS
15 = PRINT AGENT STATEMENTS

22 = FILE MANAGEMENT
23 = SORTS
24 = DISK SWAP/EXIT SYSTEM

07 = BANK UPDATE
08 = USER DATABASE AREA
09 = INVOICE CREATION

16 = PRINT TAX STATEMENTS
17 = RUN SEPARATE PROGRAMS
18 = CHANGE VOCABULARY

WHICH OPTION
(LEVEL 8.00@875.00)

++++++++ SUPER — BUS ++++++++ A NEW HIGHER LEVEL OF THE ABOVE PACKAGE . ..
HAS BEEN REDUCED IN SIZE BY 50 PER CENT TO A SINGLE 15K BASIC PROGRAM, MAKING ALL FILE RETRIEVALS A MATTER OF NANOSECONDS. WORKS
UNDER M/PM AND COMPUSTAR FOR COMMON DATA RETRIEVAL LEVEL 10.00 %2 147500 ***

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

FOR ANY SIZE RECORD UP TO TWENTY FOUR FIELDS FILE ARCHITECTURES CAN BE DESIGNED WITH COMPLETE FREEDOM
OVER THE LINGUISTIC CONVENTIONS ASSIGNED TO EACH FIELD. THE FILE THEN CAN STORE 32000 RECORDS WHICH CAN BE SEARCHED 8Y THE RANDOM
ACCESS NUMBER (RETRIEVED IN LESS THAN ONE SECOND) OR 'KEY' RANDOM ACCESS ON SPECIFIED FIELD OR SEQUENTIALLY COMPARING FOR LEFT
FIELD PARTS, FIELD-INKEYS, OR PARTS OF RECORD, AND THEN CHANGED, PRINTED, DELETED, SKIPPED.

GRAMA (WINTER) LTD/G.W. COMPUTERS LTD. ARE THE PRODUCERS OF THIS PACKAGE WHICH IS UNEQUALLED FOR ITS LEVEL OF TOTAL INTEGRATION,
LINGUISTIC FLEXIBILITY AND MAXIMISED DISK/MEMORY CONSERVATION.
AUTHOR TONY WINTER (M.D.; 8.A.LIT; B.AHON.PHIL; AND LECTURERY)

G.W. COMPUTERS LTD, 01-636 8210 01-631 4818

IMPORTANTI!. NO HARDWARE IS ANY VALUE WITHOUT THE SOFTWARE, AND OUR SOFTWARE IS UNEQUALLED. WE GIVE YOU A DISCOUNT TO SET YOU
GOING. JUST DECIDE ON THE SYSTEM YOU INTEND PURCHASING, AND TAKE 10% OF ITS VALUE OFF THE PRICE YOU WOULD HAVE TO PAY FOR THE
SOFTWARE. YOU COULD GET THE SOFTWARE FREE WITH THE HARDWARE IF YOU CHOOSE THE BEST SYSTEM WE SELL.

» SUPERBRAIN CORVUS DSK NORTH STAR COMPUSTAR  PRINTER PRINTER
64K + 320 K DISK 1995.00 64K MDL 10 VPU OKI MICRO-82A 575.00
64K + 700 K DISK 2495.00 64K MDL 15 PRNT OKI MICRO-83 795.00
64K + 1.5 M DISK 2995.00 64K MDL 20 VPU OKI MICRO-83A 850.00
64K + 6.3 M DISK 4595.00 64K MDL 30 VPU EPSON MX80FT 475.00
N'STAR & GRAPHICS 2395.00 64K MDL 40 VPU EPSON MX100 575.00
5.7-MG CORVUS DSK 2250.00 10 MEG INTERTEC TEXAS 810 1395.00
10 MEG CORVUS DSK 3250.00 BUS VER 8.00 NEC 5510 1695.00
20 MEG CORVUS DSK 4250.00 8US MANUAL NEC 5525 1895.00
CORVUS MULTIPLEX 695.00 DBMS2 QUME 9/45 1695.00
CORVUS MIRROR 695.00 N'STAR QD & CPM QUME 5/55 1950.00
ADVANTAGE N/STAR 2395.00 OKI MICRO 80 DRE 8830 1675.00

SYSTEM 1 2395.00 SYSTEM 2 4595.00 FORTRAN-80 200.00
64K+750 K DISK 64K+5.6 MEGABYTE CORVUS PASCAL UCSD 475.00
CRT AND GRAPHICS CP/M MICRO-WINCHESTER & CRT SUPER SORT 120.00
IN 1 'N/STAR' UNIT IN 1 "SUPERBRAIN’ UNIT BASCOMPILER 190.00

SYSTEM 3 2950.00 MAGIC CALC (CPM) 155.00

IF YOU WISH TO MAKE THE WARRANTY TO 1 YEAR
THEN ADD 5% OF HARDWARE COST. OTHERWISE
NO MAINTENANCE SCHEDULE, SIMPLY ADD-HOC
CHARGES AFTER WARRANTY EXPIRATION, SAME
QUALITY SERVICE. (SITE MAINTENANCE ON
APPLICATION).
MAIL ADDRESS: G. W. COMPUTERS LTD, 56
BEDFORD COURT MANSIONS, BEDFORD .
AVENUE, LONDON WC1, TELEX 892031 TWC G

.. BOSTON OFFICE TELEX 94-0890.

64K+ 1.5 MEG

CRT AND TWIN 5"

IN COMPUSTAR UNIT
MBASIC 80

CIS COBOL

MAIL MERGE
DATASTAR

DBMS (DATABASE)
DBMS (EXTENDED)
MSORT & DSORT

150.00
420.00

55.00
190.00
475.00
575.00

75.00

BUS VER 8.00
LETTERIGHT
COBOL-80
WORD-STAR
CBASIC
MAGIC WAND
T/MAKER
BUS VER 9.00
UTILITIES

975.00
100.00
320.00
250.00

75.00
190.00
150.00
975.00

75.00

DUE TO LONG TERM CONTRACTUAL COMMITMENTS, WE ARE ONLY GIVING RESTRICTED DEMONSTRATIONS BY APPOINTMENT AT ONE OF OUR LONDON

OFFICES. WE EXPORT TO ALL COUNTRIES.

CONTACT TONY WINTER ON 01-636 8210 OR 01-631 4818 AND IF UNAVAILABLE THEN LEAVE A CALL-BACK MESSAGE (CLEARLY STATING YOUR TELEPHONE
NUMBER AND NAME) ON THE 24 HOUR ANSWER-PHONE, WE CALL BACK ANYWHERE IN THE WORLD.
OR SIMPLY LEAVE YOUR ADDRESS AND WE’LL MAIL YOU A STANDARD INFORMATION PACK. MAIL ADDRESS: 55 BEDFORD COURT MANSIONS, BEDFORD

AVENUE, LONDON WC1.

CALL ONLY BY APPOINTMENT AT 55 BEDFORD COURT MANSIONS,
BEDFORD AVENUE, LONDON W.C.1. TELEX 892031 TWC G
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Practical Computing

Olivetti DY211 - Price: Only £900.00t

Olivetti DY311 —-Price: £1050.00

Practical Computing is not only the name
of a magazine. it is also a philosophy about
which we feel strongly at Millbank Computers.

Practical computing solutions which
meet the needs of the user is the basis on
which we have built up our range of hardware,
software and services.

We start with the Millbank System 10 -
the ‘heavy duty’ micro computer available
exclusively from us and our appointed dealers.
With 700K, 1.6 MB and hard disc options, the
Millbank System 10 is arguably the most
reliable micro available in the UK — supported,

% Qume Sprint 5 Range - Prices from:
£1700.00

Olivetti DY811 - Price: £1995.00

naturally, by twelve months full warranty.

Our range of printers covers dot matrix
and letter quality printing at virtually every
acceptable speed, specification and price point.

The CP/M disc operating system opens
up a vast range of readily available software —
including ‘Financial Director’ — a British
Accounting suite of stunning guality and
E.A.M.1.S. a new Management System for Estate
Agents.

Service and support is an integral part of
our practical computing philosophy.

Call us today.

MILLBANK
' COMPUTERS

:-:‘

Millbank Computers Limited, Millbank House, Amyand Park Road, Twickenham TW1 3HN. Tel: 01-891 4691.

PRACTICAL COMPUTING April 1982



-and where to findit.

BIRMINGHAM

EXETER

LONDON (C)

Based in the heart of the professional area
of Birmingham, Midland Micro Ltd
provides a comprehensive computer service
tousers in the Midlands.

We supply everything from a single
diskette to an advanced network or
Mini-computer system using standard
software and tailor-made packages.

Services provided by our experienced
staff include consultancy,training,
maintenance, and full after-sales service.
contact: Ernest Willcox or lan Willcox
Midland Micro Ltd
George House, George Road
EDGBASTON, Birmingham B15 1PG
Telephone: (021).455 7431

CALNE, Wiltshire

Suppliers of accountingandrelated
business software in particular, the Financial
Director package incorporating bought and
sales ledgers, cash book, nominal ledger,
budgets and monthly management
accounts. )

Other software, eg. order entry, invoicing
and stock control, tailored to individual user
requirements.

Microshade provides a total sales and
support service for the System 10.
contact: Bryon Horton
Microshade (Business Computers) Ltd
Westhill House, 4 Market Hill
CALNE, Wiltshire
Telephone: (0249) 814879

CAMBRIDGE

The Avery Computer Company
showroom caters specifically for the needs
of local small businesses. A wide range of
systems cover applications from financial
modelling, forecasting, payroll etc. to large
multi-user systems which can carry out all
the functions of the electronic office.

We supply standard and customised
software, special computer-aided learning
courses and, above all, maintain close client
liaison before and after installation.
contact: Michael Avery or David Spry
The Avery Computer Company
13 The Mall, Bar Hill
CAMBRIDGE CB3 8DZ
Telephone: (0954) 80991

Teffont Business Systems have
specialised in ‘'word communication’
equment throughout south-west England
for the past three years.

The computer division markets Micro and
Mini computers. We put strong emphasis on
well-proven business software,
word-processing, telecomunication, and
professional service/training by experienced
engineering and training staff.

We also supply ‘Europe’s No.1' range of
facsimile machines and are Prestel dealers.
Contact: Stephen Taylor
Teffont Business Systems Ltd
48-49 High Street, EXETER EX4 3DJ
Telephone: (0392) 30438/9

EPSOM, Surrey

The primary business of Bryan Wright
Ltd is the production of programmes to
meet specialised and individual needs,
exclusively for the Millbank System 10
Micro-computer range.

Consultancy and advice to potential
Micro-computer users. |

Specifications, analysis and programming.
A personal after-sales service for users’
operational problems, for changing
requirements in programming, and system
upgrading. o i

Address labels and mailing-list service,
with statistical analysis by areas or other
criteria including delivery within a
reasonable distance from Epsom
Contact: Bryan wright or Denis Wright
Bryan Wright Ltd
1st Floor, 57 South Street
EPSOM, Surrey KT18 7PX
Telephone: (78) 22653

Forte Data Systems offer a complete
business computer service from feasibility
study toimplementation. We provide a wide
range of evaluated business packages based
on cost-effective solutions to user
requirements, using customised software if
necessary.

First-time users find our free consultation
service an ideal starting point, existing users
may be more interested in our main-frame
and distributed data processing software
development service.
contact: Mr V. Sippy
Forte Data Systems
27 Rathbone Street, LONDON W1
Telephone: (01) 637-0164

LONDON (N)

B D Computer Systems brings
‘mainframe’ levels of skills and
professionalism to the Micro market. Our
experience in selling and installing large
computers now provides full operational
systems solutions in the Micro market.

Our customers range from a small
professional user to a large Government
department.

We are ideally placed to serve all London
and Home Counties organisations north of
the Thames.
contact: Hugh Benham,

Susan Weitzkorn or Peter Hines
B D Computer Systems

2 0ld Brewery Mews
Hampstead High Street
LONDON NW3 1PZ

Telephone: (01) 435-4442

MANCHESTER

LONDON (S)

Calderbrook Technical Services {(CTS)
moved successfully into the Micro
computer business in the mid 1970s and
now offer a wide range of products from
personal to business systems, plus a vast
software library.

CTS apply a very high level of technical
and engineering skills to system design,
installation, training and after sales service &
maintenance.

Contact: Peter Fawthrop
Calderbrook Technical Services
31-33 Church Street
LITTLEBOROUGH, Lancs OL15 8DA
Telephone: 0706 74342/79332

CHELTENHAM

SWANSEA

‘We won't blind you with science’ is
the basis of this locally owned company's
services to businesses, institutions and
individuals.

Partners have wide-ranging business and
computer experience and have built up an
impressive range of books, manuals,
personal computers, business computers,
standard software and consumables.
Contact: David Lewis,

Robin Phelps or Don Price
The Computer Shack

14 Pittville Street
CHELTENHAM, Gloucestershire
Telephone: (0242) 584343
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Croeso Computer Services is a well
established Micro computer systems house
specialising in turnkey systems for financial
companies, bakeries, licenced trade
stock-taking and petrol stations.

We design specialist software systems for
individual requirements in business,
industry and the professions. A wide range
of computer equipment is available.
Contact: Simon Shellard or
Michael Breach
Croeso Computer Services
516 Mumbles Road, MUMBLES
Swansea, wWest Glamorgan
Telephone: (0792) 61555/6

Micro Automation Computing Ltd was
formed in 1979 with over fifty man years of
computer experience to provide and
support systems and software based on
Micro and Mini technology.

Special emphasis is placed on real time
systems for commerciat, industrial and
engineering applications. Services available
include the supply of complete computer
systems, tailored turnkey systems and
packages, data base applications, specialised
drivers for word-processing and colour
graphics, and systems software for Micros.
Contact: David Shorter
Micro Automation Computing Ltd
207 Putney Bridge Road
LONDON SWA15 2NY
Telephone: (01) 874 2535

This is not a comprehensive list of
Millbank dealers so if your area is
not covered by any of the dealers
listed here call us direct.

Millbank Computers Limited
Millbank House Amyand Park Road
TWICKENHAM TW1 3HN

Telephone: 01-891 4691

@ Circle No. 105
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CHEAPSKATE
ROUTE

10

Utilising the powertui 4AMHz Z80A
Microprocessor the GM811 CPU
card canbe used as eithera
stand alone controller or as the
heartof a complex
microcomputer system. Four
‘Bytewlde’ sockets allow great
flexibility in the type and size of
memory devices chosen. Input
and outputfacilities include
both programmable serial and
parallel interfaces—RS232, 1200
baud CUTS cassetie inferface,
280A PIO, and an eight bitinput
port.in an exponded system
the unique on-board RPIM
monitor allows the creation of
cassette or Eprom based
programs or fites which are
upwards compatible with a
disk based CPIM system.

ESOTERIC
ROUTE

v

ROUTE

The Gemini MultiBoard conceptis the
logicatroute to virtually any
microcomputer system you care fo
name. Whether you require a business
system, an educational system, a
process control system or any other
system, there is a combination of
MultiBoards to fulfil thot function.

This concept ensures maximum
flexibility and minimal obsolescence.
Maintenance and expansion is greatly
enhanced by the moduiar boord
design. MultiBoard is based on the
80-BUS structure, which is finding
increasing acceptance among other
British manufacturers; thus broadening
the product base.

GM811

GM813CPUIRAM card has
64K of dynamic RAM
replacing the ‘bytewide’
sockets. An extended

addre:!

tacilitates future memory
expansionupto 2
megabytes! The RPIM 2
monitor retains full RPIM
-~ CPIM compatability.

80 BUS STATION

3 amp PSU for the
smaller system

Simliar to the popular

5amp PSU with an
8-slotMotherboard

STOP &
PICK UP ANY
MULTIBOARDS
ON YOUR WAY

CPU card, the new

GM
813

ssing mode

ITITT]

nascom
OWNERS
START HERE

CPU/RAM

With a 59 key full
QWERTY layout, this
ASCll encoded
keyboard includes
cursorcontrol keys,
caps. lock, two key
rollover and
auto-repeat.

GM
821

KEYBOARD

FARES

Hardw

GMB802 64KRAM card £440 GMB13 280 CPU/64KRAM card .£225
GM803 EPROMIROMcard .£65 EV814 IEEE488 card . £440
GM807 3APSU. £40 GMB15-1 Single drive disk unit
GMB08K* EPROM progrommer . £29.50 with PSU (350K) £325
GM809 FDCcard £125 GM815-2 Double drive disk unit
GMB10K S5APSUIB with PSU (700K) £550
slotmotherboard. .. £69.50 GMB816 MultiliOboard. .£425
GMB811 ZBOCPUcard £125 AMB49 Speechboord £85
GM812 2801VCcard £140 AMB20 LightPen. .£35
(*Kit) GM821 ASClikeyboard £57.50
Software
GM542 CPIM22for Multiboard.. . £90 GM524 Gem Dis disaossembler!
GM547 Gem-Zap editiasmtape. . £45 debuggertape. £30
GM548 Gem-Zap editiasm disk £45 GM525 is disassembler/
GM519 Gem Pen editor! debuggerdisk.. £30
textformattertape .£45 GM526 Comal-80tape £400
GM520 Gem Pen editor/ GM527 Comal-80disk . £400
textformatter EPROM. . . .. .£45 GM528 APLdisk £200
GM521 Gem Pen editor

are (Built & tested)

textformatier disk . . £45
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The GM812 Intelligent Video Controller card features an
on board Z80A processor to provide independence of

the host processor and the ability to redefine the
functions and parameters of the display.

Normally used in an 80 x 25 mode the card contains

aprogrammable character generatorallowlng
three additlonal modes of operation - inverse

characters, 160 x 75 block graphics, or user
defined characters.

Akeyboard socket allows buftered character
Input, and a light pen socketis provided for

specialistapplications. Being /O mapped the

card does not occupy any system memory space. .

DRIVE UNIT

GM 809 FDC

The GM809 floppy disk controllercard can
support up to four disk drives in either singie or
double density modes. The card uses the Western
Digital 1797 controller and has variable write
precompensation and phase locked loop dota
recovery circuitry.

GM 845 Drive unit

The GM815 floppy disk housing contains one or
two 5%" double density, double sided Pertec FD
250 drives. This gives a storage capacity of 350K
perdrive. Power for the drlves Is provided by an

be used in a system.

ONE
WAY

A number of manufacturers are busy
working on additional 80-BUS boards
which will progressively increase the
potential of your MultiBoard system.

819

- SPEECH
r BOARD

820

LIGHT PEN

The Arfon Microelectronics
speech board utilises the

The GM802 RAM board provides a full
64K of dynamic memory. The 80 BUS
RAMDIS signal is fully supported so
thatany EPROM in the system is given
priority over the RAM, preventing any
possibility of bus contention. Page
Mode is also supported by the card
which, with the appropriate software, [
allows up to four memory boards to

|
RPIM software Is avallable on tape and
includes EditoriAssembler; Text Edltor!
Formatter; Disassembler/Debugger,;
Pascal and Comal-80.These packages
canalso be run under CPIM.

system and consequently need not occupy
any memory spoce when not in use.

integral supply unit.

All your RP/M software automatically

AUTO-EXCHANGE
transterred to CPIM

O::

ACPIM 2.2 package
Isavailable withthe
GM 809 card and

[

Pertec drives.

P On-screen editing
auto single/double
density selection and
paralletor serial

printers are
supported. Running

The GM803 Eprom Board willacceptup to 16
2708 or 2716 Eprom devices.This allows the
addition of up fo 32K of firmware to the
system. The board supports the Page Mode

GM

816

11O BOARD

under CPIM is a wide
range of utilities,
application software
and languages.

The Gemini 11O board
provides a unique
solution for interfacing to
“the real world". The
board contains 3 PIO's,
aClCandareal

80BUS compatibie
prototyping boards are
avallable from both Vero
and Winchester
Technology.These allow

time clock with
battery back up.
“"Daughter”

the userto easily add o
card of their own design
to the system.

TIIL

GM
808

EPROM
PROGRAMMER

Thisiow cost lightpen
can be used withthe
GM812IVC for many
applications,
including answer
selection, editing,
menu selectionand
movement of

(EEE 488

boards may also
be added and
these inciude A-D,
D-A, opto-coupling
and serial
Intertace boards.

The GM808 Eprom
programmer connects to
the PIO on the CPU card
and allows the user to
program 2708 or 2716

type Eproms.

The EVC IEEE 488 Controller card has
been designed fo fully implement
all IEEE 488 interface functions. This
card gives the user a very versatile
method of controlling any
equipmentfitted with a standard

National Semiconductor
Digitalker chip set. This gives
a vocabulary of over 140
words and sub sounds.
OQutput s from anon-board

\, speaker.

S:Z%wed data I(fgi:&& or GPIB intertace at minimal
GEMINI MULTIBOARDS  SEGUPMENTLID. ~  16Chemylane snsiorsst ING
—BUY THEM AT YOUR  The MICRO-SPARESShop, Tek:(0272)421196. '
LOCAL MICROVALUE  faiburgneniz sne. i -
DEALER Tel: (031) 337 5644 ety

=

Al the products on these wo pages
ore available whiie stocks lost from
the Microvalue dealers listed on right
(Mail order ires should

telephone for delivery dates and post
and packing costs.) Access and
Borcaycard weicome.

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

E. V. COMPUTING

700 Bumagde Lane,Burnage,
Manchester M19 1NA.
Tel:(061) 431 4866.
ELECTROVALUE LTD.

28 St Judes,Englefield Green,
Egham, Surrey TW20 OHB.
Tel:(0784) 33603. Tix:264475.
SKYTRONICS,

2 North Road, The Park,
Noftingham.

Tet: ) 45053/45215

Tel:(0937) 63774.

HENRY'’S RADIO

404 Edgware Road,London W2.
Tel:(01) 402 6822.

Tix:262284 (quote ret:1400).
LEEDS COMPUTER CENTRE,

62 The Balcony,

Merrion Centre, Leeds.

Tel: (0532) 458877
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|\ ANBUA COMPUTER CENTRE

SPECIALISTS IN MICROCOMPUTERS FOR BUSINESS,
AND SCIENCE

88 ST. BENEDICT’S STREET, NORWICH NR2 4AB.
TELEPHONE: (0603) 29652
\/

() R
From the LARGEST EAST ANGLIAN :
Microcomputer specialists and APPLE 11 DISTRIBUTORS:

Trade in your “PET" for something better{!}
Apple Il still only £799.00 at ANGLIA plus
FREE ‘'Anglia Invaders’ or ‘Microchess' programme.

SPECIALIST EQUIPMENT AND PROGRAMMES FOR APPLE II

ANGLIA FOR
APPLES AND
MUCH MORE!!

e uWﬁﬂWMWM“WMIWMIMIIWHM"MHW E
B[P T ;

No. 1 UNIQUE GRAPH PLOTTING SOFTWARE
FOR THE DIGIPLOT!!) -
To plot graphs created by "Apple Plot’ and ‘Visicaic’

DIGIPLOT . oSS . I H £895.00

APPLE PLOT = o . ...£37.00

VISICALC ... I ... o £111.00

DIGIPLOT SOFTWARE ........ oo Pl | £105.00
(FREE when you purchase ‘Digiplot’ from us)

No. 2. SOFTWARE INTERFACE BETWEEN "GRAPHICS TABLET AND ‘DIGIPLOT ............... ...£95.00

(EREE when you purchase either ‘Graphics Tablet’ or ‘Digipiot’ from us)

== T————

No. 3. Get the most versatile and low cost printers for your Apple Il and take advantage of its
versatile character set from within ‘Apple Writer' by using the EPSON/APPLE WRITE
ADVANCED CHARACTER GENERAT% .£49
(FREE if you purchase an Epson

No. 4. CASHBOOK PROGRAMME suitable for personal departmental, sozieties or institu-
tional use ..£85.00

nter and Apple Writer from us) EPSON PRINTERS

Epson MX80 F/T ... £399.00

Above with graphics .£450.00

No. 5. COSTING your production of ASSEMBLED PRODUCTS includes Stock Control and Epson MX100 ...... .£575.00

Price Update of individual items (writen in Pascal) ........................ ...£650.00 EPSON MX130 ....... -....CALL
Epson Apple Interface with cable

£60.00

No. 6. PROPERTY RENTAL — suitable for Estate Agents.

No. 7. EXAM TIME — save yourself time in preparing Multiple Choice Questions and After
Exam Tuition. Suitable for schools, colleges and industry training ....... .£49.50,

APPLE III—STILL WAITING??? THEN GET IN TOUCH WITH US

APPLE It's are hard at work ~on THE HARD DISK NETWORK

SEE IT RUNNING at our showroom and save your company £1000s on Minicomputers or Mainframes

£58 88888

INVOICING PURCHASES WORD FINANCIAL BASIC PASCAL CcoBOL
& SALES PROCESSING PLANNING

Are you stlil trying to grasp computing with a 2X80/81? — we will trade your 2X80 OR ZX81 for something better!]!
Starting with ACORN ATOM

We are full stockists of all Acorn Atom products and programmes pius our own.

The ANGLIA ATOM MONITOR to help you into the heart of machine code COMPUNNG .............c..ccccrewrremen ...£14.95
(FREE with every assembied Atom purchased from us FAST DELIVERY.

We also stock the Seikosha GP80 Printer and Atom connecting cables.

ENGINEERS! DRAUGHTSMEN ! DESIGNERS! ARCHITECTS!
Enter the drawing office of the future today with this revolutlonary Microcomputer-based draughting machine for as little
as £1.00 pel “hour.

WE ALSO DISTRIBUTE: Anadex . . . Tandy TRS-80 . . . Tangerine . . . Tantel . . . North Star . . . Video Genie .
Qume . . . Paper Tiger . .. Olympia . entronics . . . Starwriter . .. Sharp . .. Texas Instruments TI/99/4.

TELEPHONE: (0603) 29652. All prices quoted exclude VAT.

Note: Soon opening other branches in East Anglia and London. Sales and Technical Staff required. Interested parties please apply in writing.
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NOW YOUR HP-85 IS COMPLETE

wiTH THE MSC-9800H 5.0Mb WINCHESTER DRIVE

® 45ms access time.

@ 22 bit error detection/11 bit error correction.

@® 256 byte data buffer.

@® Software compatible with HP9895 floppy drive.
® Compact desk top unit measuring 63" x 10%2" x 12",

® Low cost per byte.

JUST PLUG IN AND RUN!!. .. OTHER MODELS AVAILABLE.
"MSC-9800 — STANDARD |EEE-48/MSC-9800 L-HP9800 SERIES COMPATIBLE.

U.K. DISTRIBUTORS:

ANGLIA COMPUTER CENTRE

88 ST. BENEDICTS STREET,
NORWICH NR2 4AB.

TEL: (0603) 29652/26002.

Tired of
hearing
about
PASCAL?

We think you’ve
waited long
enough.

At last, there is an easy to understand
Pascal sampler to help you learn Pascal
programming, LinkSampler. And to fill the
needs of the Pascal programmer, two
Pascal utility programs to Increase your
programming productivity, LinkVideo and
LinkDisk.

Link Systems backs its commitment to
quality Pascal software with fifteen years of
rmainframe and micro computer
programming experlence.

The Easiest Way to
Learn Pascal

@ LinkSampler is an entertaining
Pascal learning tool, supplied with easy to
understand documentation. LinkSampler
includes a full diskette of games, math
procedures and financial programs.

LinkSampler | will help you put into
practice what you have read in books.

£49.95

An Interactive
Pascal Utility

@ LinkDisk fills the needs of the
programmer for manipulating individual
bytes of Pascal mass storage media.

It compares, examines and changes any
byte on an Apple Pascal disk and translates
DOS Basic into Pascal.

Compare.

This function enables you to insure thata
disk copy was performed without error, and
the copy is readable. Good for Pascal and
Basic.

Examine.

Enables you to examine and change
data on mass storage, change data byte by
byte and alter any nibble of data.
Translate.

Enables you to translate DOS 3.3 text
and Binary files into Pascal. £54.95

A Multi Function
Programmers Aid

@ LinkVideo saves valuable input,
output programming time, and provides
terminal independence for essential screen

functions.

® Erase to End of line: |

@® Erase to End of Screen. @ Clear Screen.

@ Cursor Moves (both input arid output).

® Line and Screen Erasure.

@ Filters, Validdtes and prompts input for
Strings, Fields, Boolean, Social Security
Numbers, Telephone-Numpers, Dates,
integérs, .Pseudo-Reals. ‘£44:95

LINKCS
SYSTEMS
U.K DISTRIBUTORS:

ANGLIA COMPUTER

CENTRE

88 ST. BENEDICTS STREET,
NORWICH NR2 4AB.

TELEPHONE:
(0603) 29652/26002.

(All prices exclude VAT)
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find anywhere.
PACKAGE SYSTEMS NET
Apple Executive System 1950.00
Apple Top Secretary System 2150.00
Apple Education System 1425.00
APPLE HARDWARE
Apple 48K Video Output only 625.00
16K Add on 45.00
Disk Drive with Controller (16 sec) 345.00
Disk Drive without Controller 275.00
ACCESSORIES
Programmers Aid | 25.00
Auto Start ROM Pack 33.00
Graphics Tablet 399.00
Appletel System 525.00
TV Modulator 14.00
INTERFACE CARDS
Prototype/Hobby Card 12.00
Parallel Printer Card 79.00
Communications Card 100.00
High Speed Serial Card’ 90.00
Centronics Card 100.00-
Integer Card 90.00
Language Card 95.00
Controller Card 95.00
Eurocolour Card 65.00
1EEE-48 Card 200.00
16K RAM Card (48K to 64K 60.00
SOFTWARE
Disk Utility Pack 12.00
Apple Post Program 27.00
The Shell Games 15.00
Elementary My Dear Apple 16.00
Apple Bowl Diskette 13.00
3.3 Operating System 34.00
DOS 3.3 Tool Kit 41.00
Apple Writer 1.1 34.00
Stellar Invader 13.00
Apple Plot 34.00
Apple Adventure 19.00
APPLE DISTRIBUTED SOFTWARE
The Go Between [Centronics) 26.50
Micro Modeller 375.00
Visicalc 3.3 105.00
VisiFile 135.00.
VisiPilot 95.00
VisiTrend/VisiPilot 135.00
VisiTerm 80.00
VisiDex 105.00
Desktop Plan ll 105.00
LANGUAGES
Pascal Language System 225.00
Apple Pilot 75.00
Apple Fortran 95.00
CIS Cobol with Forms -2 410.00

VAT
292.50
322.00
213.75

93.75

6.75
51.75
41.25

3.90
4.95
59.85
78.75
2.10

1.80
11.85
15.00
13.50
15.00
13.50
14.25
14.25

9.75
30.00

9.00

1.80
4.05
2.25
2.40
1.95
5.10
6.15
5.10
1.95
5.10
2.85

3.98
56.25
15.75
20.25
14.25
20.25
12.00
156.75
15.75

3375

11.25-

14.25
61.50

TOTAL
224250
2472.50
1638.75

718.75

51.75
396.75
31625

29.90
37.95
458.85
603.75
16.10

13.80

90.85
115.00
103.50
115.00
103.50
109.25
109.25

74.75
230.00

69.00

13.80
31.05
17.25
18.40
14.95
39.10
47.15
39.10
14.95
3910
21.85

30.48
431.25
120.75
155.25
109.25
155.25

92.00
120.75
120.75

258.75

B86.25
109.25
471.50

Apple & Afari hard
| at hard-checked prices

ware

|

*Hardware or software, you don't have ~Sg
to shop around. We continually check
all our prices and we'e certain

they are as competitive as you will

PRINTER & ACCESSORIES
Silentype Printer

10 Rolls Thermal Paper

10 Blank Disks SS/SD

VIDEO MONITORS

BMC 12" Green Screen
9" Black & White Monitor
Cables

OTHER ITEMS
ZB0 Softcard

INTEGRATED ACCOUNTING
PACKAGES SYSTEMATICS
Sales Ledger

Genreral Ledger

Purchase Ledger

Stock Control

Payroll

Invoicing

Financial Planning

ATARI

400 16K Computer

800 16K Computer

410 Tape Recorder

B10 Disk Drive

822 Thermal Printer
825 80 Column Printer
850 RS 232 Interface
16K Ram Upgrade
Conversational French
Conversational German
Conversational Spanish
Conversational Italian
Assembler Editor ROM
Microsoft Basic

Visicalc '

Word Processor

Video Computer System

HARDWARE
GUARANTEE

All advertised products are
guaranteed one year from date of
purchase against defects in materials
and workmanship.

During the guarantee perlod.,
Metrotech will repalr or replace,-at no
extra charge, components that prove
defective - providing that the product is
returned, shipping or postage prepaid,
stating when bought and enclosing
proof of purchase.

This guarantee does not apply if, in
the opinion of the Company, the
product has been damaged by
accident, misuse or misapplication.

NET VAT  TOTAL
17000 2550 19550
28.00 420 3220
17.00 255  19.55
12000 1800 138.00
10000 1500 115.00
5.00 0.75 5.75
17000 2550 195.50
15000 2250 172.50
15000 2250 172.50
15000 2250 172.50
15000 2250 172.50
15000 2250 172.50
150.00 2250 172.50
15000 2250 = 172,50
250.00  37.50 287.50
480.00 7200 552.00
50.00 750  57.50
26000 3900 299.00
20000  30.00 230.00
40000 6000  460.00
11000 1650 126.50
50.00 750  572.50
30.0Q 450  34.50
30.00 450 3450
30.00 450 3450
30.00 450  34.50
30.00 450 3450
45.00 675 5175
10500 1575 12075
73.00 1095 8395
6956 1043  79.99
CONDITIONS OF
BUSINESS.

We accept cheques or Access,
Barclaycard, American Express and
Diners Club Cards. All prices,
specifications and terms are subject
to change without notice atthe
discretion of the management. All
offers subject to availability.

Prices correct at time of going
to press.E. & O.E.

Hardware Post and packaging
subject to confirmation.
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New CP/ M software

at hard to beat prlces

=0 WORDSTAR 3

WORDSTARmI Version 3.xx has now
. been released. New features Include: column
move capabilities, horizontal scrolling—up to
240 columns and even clearer menus. Also
released is MicroPro’s own spelling checker-

SPELLSTAR.
WORD-STAR 3.xx £195/£30
MAILMERGE 3.xx [optional) £55/£10
SPELLSTAR (optional) £105/£10

IN ADDITION METROTECH SUPPLIES A TRUE
ENGLISH DICTIONARY, REPLACING U.S.
WORDS WITH ENGLISH.

=1 *RECORDS
MANAGEMENT

Ideal for office records including
personnel, stock, clients and accounts.
Features include:

® Comprehensive calculation

® Record seléction on updates and reports
® Full sorting facilities

@ WORDSTAR INTERFACE -for selective

mailing.
COMPSOFT DMS £345/£25

* MICROPLAN

If you have any problem that you
would normally solve with a pen, paper and a
calculator, then MicroPlan will help you.
MicroPlan will perform most types of calcu-
lanons working on rows and columns, as weil

a$ advanced financial analyss.
' MICROPLAN £245/£20
CALCSTAR

CalcStar is MicroPro's new electonic Spread
sheet and financial modelling Program-a
sophisticated, yet easy to use calculating and
planning tool. CalcStar also links with
WordStar, so you can easily include your final
calculations within your report.

CALCSTAR £120/£20

POINTS TO REVMEMBER

available on standard 8" disks or 5" disks for
Vector MZ, Superbrain, Dynabyte and
NEC PC 8000.

® Prices shown as Software with manual/
Manual oniy.

® tmi WORD-STAR is a trademark of
Micropro.

® METROTECH are sole U.K.
distributors for DYNABYTE
micro-computer systems.
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® All software Is £x-Stock except MDBS and |

LANGUAGES/UTILITIES

SUPERSORT! £105/£20
TEXTEDITOR T £60/€20

MET/TWAM INDEX SEQUENTIAL FILE

ACCESS IN CBASIC I £55/£20

CBASIC Il COMMERCIA

DISKSEXT"E%JD'\E/'gI BA%IIC f £75/£30
BASIC COMPILE

gTRuS'ULCJRE'\S BI:AEIC £175/£30

CROSOFT BA

NTERPRETER. 0 E155/€25

MICROSOFT

BASIC COMPILER £195/£25

MICROSOFTFORTRAN 80 £215/£25
MICROSOFTcoBOLgo  £315/£25
MICRO DATA

BASE SYSTEMS

MDBS is a database system offering full
network CODASYL-orientated data
structures, variable length records, read write
protection, one-to-one, one to many and
many to many set relationships. Add on
features are an intereactive report writer and
query system, a dynamic restructuring system
and a recovery transaction logging system.

MDBS prices start from 5600/ 30.
Primer manual £5

BCPL*

BCPL CINTCODE is a full and extended
implementation of the popular Systems
programming language BCPL CINTCODE
gives a dramatic reduction in the space
required for programs, requiring about a third

5 A
SELECTOR Il-C2 7
An easy to use Information Management
System requires CBASIC Il £185 /£ 30
SELECTOR IV

An advanced Information Management

System, requires CBASICIl €278 /€35
DATASTAR a
Powerful data entry, retrieval and

update system £150/£30

COMMUNICATIONS

BISYNC-80/3780 and BISYNC-80/3270
are full function IBM 2780, 3780 and 3270
emulators for micro computers. BISYNC-
80/3780 gives you a Remote Job Entry
terminal for the price of a'micro!
BISYNC-80/3270 combines the local
processing power of a micro with a
sophisticated screen capability. Make your
dumb terminal smart!

MET/TTY will connect your micro to a
Timesharing service In simple teletype
emulation.

REPORT WRITER You input the values. Report
\Writer will perform your calculations and
produce a report with your headings, totals

and summaries. £70/£'|O

GLECTOR General ledger option in Selector ll,
requires Selector Il and CBASIC li

£125/£30

BISYNC-80/3780 £445/£20
BISYNC-80/3270 £445/£20
MET/TTY £95/£20
FINANCIAL REPORTING

Newly released software

of the store of fully compiled Z80 code. INFOSTAR from MICROPRO TBA
BCPL £250/£35 ' csso0 £295/£30
HOW TO ORDER Mailto METROTECH MAIL ORDER,
® State disk type and size ® Add15% VAT ~ WATERLOO ROAD, UXBRIDGE,
MIDDLESEX UB8 2YW

® |nciude £2 per Software item!for Postage
and Packing

® Enclose cheque/PO’s payabie to

METROTECH

CREDIT CARDS Telephone orders welcome
Tel: 0895 58111 Ext 247 or 269.

Trade Enquiries Welcomed

A MEMBER OF THE GRAND METROPOLITAN GROUP

iy o S R oy} e

mlomiebl g g g

e
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Vic 20 Colour Computer £199.99*

C2N  Cassette Unit £44.95*
4016 16K Computer £550
4032 32K Computer £695

2031 171K Single Drive Floppy Disk  £395
4040 343K Dual Drive Floppy Disk £695

4022 Tractor Feed Printer £395
8032 32K Computer £895
8096 96K Computer £1195
8050 950K Dual Drive Floppy Disk £895
8023 Tractor Feed Printer £895

8422 22 Megabyte Winchester Disk £3495
9000 SuperPet 134K
Multilanguage Computer £1495

*Price inclusive of VAT, All other prices VAT extra,
All prices are correct at time of going to press.

At Commodore
we leave you no choice

Send to: Commodore Information Centre, 675 Ajax Avenue, Slough, Berks., Tel. Slough 79292.

1'd like to know more about how Commodore can help me make the right choice. : I :

Name Position

Nature of Business. Company.
Address.

Tel

T commodore

COMPUTER

I Quite simply, you benefit from our experience 28
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Commodore Official Dealer List

London

AddaWl13

01-5795845

Capital Combputer SystemsW1
01-636

Logrc Computer Systems SW1
01-2221122/5492
Merchant Systems LIdECA
01-5836774

Micro ComputationN14
01-8825104
Microcomputer Centre SW14
01-87!

nglmIocko Bondain LIJEC]
Informex-London LtdSE13
01-3184213/7

CSS (Systems) LIdES
01-2649293

Meares Consultants LIONW3
01-4313410

Data Base NW2
01-4501388

Surrey & Middlesex

gou a5 Mog;e Ltd Kingston-Upon-Thames
1-

Micro Facilities Ltd Hampton Hill

01-9794546/941 119

PPM Ltd Woking

04867-80111

Datalect Computers Ltd Croydon

01-6803581

Datalect Compurers Ltd Woking

04862-25995

Johnson M/crocompu{ers Camberley

Viegs Compters LidCa
e, mputers Ltd Caterham
855-492 5

Cream Computer Shop Harrow
01-8630833

Da Vinci Cumputer Shop Edgware
01-952 052

L&J Cumputers Stanmore
01-204 7525/206 0440

Kent, Sussex & Hampshire
Amplicon Micro S&stems Brighton
0273-562163/608

Business Electmmcs Southampton
0703-738248

HSV (Microcomputers) LtdHants
0256-62444/0703-331422
Milthouse Designs Ltd Alton
042-084517

The Com| Sputer RoomTonbridge
0732-355

Scan Cumiuters Storrington
09066

X
DataviewColchester
0206-865835
CSSCLtdiford
01-554 3344
DDM Brentwood
0277-229379
Stuart R Dean Ltd Southend-on-Sea
0702-62707

Berkshire, Buckinghamshire, Oxtordshire & Wiltshire
Commonsense Business Systems Ltd High Wycombe
0494-40116
Orchard Computer Services Wallingford
0491-35529
Wymark Micro-Computer Centre Salisbury
04254-77012
A/phascan le Banbuvy
029575-82
J R Ward Computers LtdMilton Keynes
0908 562850
The Computer ShopOxtord
0865-722872
Kingsley Compu{ers High Wycombe
0494-4497.

Herttordshire & Bedfordshire
Alpha Business SystemsWare
0920 68
Dala Services Old Hatfield
07072 60980/63295
Compuler Plus Watford
0923-339.
HB Comguters (Luton)Ltd Luton

Photo Acoustics Watford
0923-40698/32006

MMS Ltd Bedford

0234-40601

Brent Computer Systems Rickmansworth
87-71306/7032

East Midlands, South Humberside & Derbyshire
Davidson Richards Ltd Derby
0332-366803/4

Roger Clark (Business Systems) Ltd Lelcester
0533-20455

Arden Data Processing Leicester
0533-22255

Betos Systems Ltd Nottingham

0602-48108

Caddis Computer Systems Ltd Hinckley
0455-613544

AJR Ltd Arnold Nottingham

0602-206647

East Anglia, Lincolnshire & Northamptonshire
Arden Data Processing Peterborough
0733-47767

HB Com, é:ulers Ltd Kettering

0536-5.

Sumiock Bondain Ltd Norwich
0603-26259/614302

Dataview Norwich

0603-616221

West Mi i
Joseph Ware Assoclatesammngham
021-643 8033

Camden Electronics Ltd Birmingham
021-7738240

Micro Associates Birmingham
021-3284574

Tasv/or Wi(sog Systems Dorridge , Solthull

Walters Computer Systems Ltd Stourbridge
03843-70811
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€8S Consultants Ltd Blrmingham
021-7728181

Peach Data Services Burton-on-Trent
0283-44968

Cumpurer Services Midlands Ltd Birmingham
021-382 4171

Business Egmpmenl Rentals LtdRugby
0788-657

Business Ezulpment Rentals Ltd Coventry
0203-20246

iorth Wales. Cheshire & M ide
Rockiitf Micro Cornputers Mol
0352-59629

North Wales Computer Services Colwyn Bay
0492-33151

Office & Business Equipment (Chester) Ltd Queensferry
0244-816803

Catiands Information Systems Wilmslow
0625-527166

Rockliff Micro Computers Liverpool
051-521 5830

Manchester
C)'tek (UK) LtdOld Trafford
061-872 4
Executive Repragraphlc Manchester
061-228 1637
Sumiock (Manchesler) LtdManchester
Sippigalina

ippingSal or
061-1 g Ag
Compunastore er Manchester
061-8324761

Lancashire

Preston Computer Centre Preston
0772-57684

Tharstern Ltd Burnley
0282-813299

Yorkshire & Humberside
Ackroyd Typewrirer Co LtdBradford
0274-31835
Alcor CumzputeISystems Ltd Huddersfield
0484-51

Deans Computer ServicesLeeds
0532-452966 -
Holbrook Business Systems Sheffield
0742-484466

Hoidene Ltd Leeds
0532:459459
Microware Cumputers Hull
0482-562107
Mitre FinchFishergate
0904-52995
Yorkshire Efectronics Morley
0532-522181
Computer Centre (Sheffieid) Ltd Sheffield
0742-53519/588731
Microprocessor ServicesHull
0482-23146

Ram Compuler Services Ltd Bradford
0274-3911

North East

Currle & Maughan Gateshead

0632-774540

D;sons Instruments Houghton-Le-Spring
260452

Intex Da{a/o%ud Eaglesclifte
0642-781193

Key Computer Services Ltd Jesmond
0632815157

Avon, Waies & West Country
Calculator Services & Sales (Bristol) Ltd Bristol
(():(2772-779352/3 g
mputer Supplies (Swansea) Sketty

07957-290047’)
McDowelt Knaggs & Associates Worcester
0905-28466
Somnerset Buslness Computers Taunton
0823-5214
Milequip LthIouces(ev
0452-411010
Reeves Compuiters LtdCarmarthen
0267-32441/2
Welsh Computer Centre Bridgend
0656-275
Sigma Systems Ltd Cardift
0222-21515/34869

Reeves Computers Newport
0633-212331/.
Cumpurer Shack LtdCheltenham
0242-584343
Mldland Micro Stourport-on-Severn
02993-77098/6706
Sumiock Tabdown Ltd Bristol
0272-276685/6
Radan Computational Ltd Bath
0225-318483

Devon & Comwalf

AC Systems Exeter

039271718

Devon Computers Paignton
0803-526303

Jeffrey Martin Computer Services Ltd Truro
0872-71626

AC Systems Plymouth

0752-26086 f

JAD Integrated Services (Plymouth) Ltd Plymouth
0752-662616/29038

Scmland
hire Office Services Ltd Kilmarmock

0 63-24255/20551
Holdene M/crosystems LtdEdinburgh
Robor e g

obox Office qu ipment Ltd Glasgow
041-2218413/4 ¢
Gate Mrcrosystems Ltd Dundee
%:382A-428

te Microsystems Ltd Glasgow
041-221 st
Mac Micro Ltd Inverness
0463-712774

Eire & Northern freland

Northern Ireland Computer Centre Co. Down
02317-6548/9

me/eg Comé:uters LtdDublin 2
0001-600681

Isl€ of Man
Resource Planning LtdDouglas
0624-4247/8
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MORE FROM
MICROSOURCE

MICROSOURCE sells mainly APPLE software, peripherals and books. We cannot list
all our products in a short space, so look in back issues and other magazines. We can
get hold of most of your wants quickly, and at a competitive price. We specialise in the
specials, what you need but cannot get elsewhere. Write or ring for a quote or more

. information — you can’t losel

SPECIAL OFFERS
Valid until 31 May

DIGITEX EXPANDER CARDS — 25% OFF
ALL PRICES INCLUDE VAT. ADD £2 post and packing per card

COLOUR CARD £390
RAM CARD £78.50
280 SOFTCARD £95
PARALLEL PRINTER CARD £59.60
SERIAL PRINTER CARD £62

APPLE SPELLER is only one of a series of spelling verifiers coming on to the
market. We have decided to sell this one because it received the best review in
SOFTALK. It makes any of the following word processor packages into something
approaching the power of a dedicated word processor. It interfaces with
APPLEWRITER, APPLE PIE, EXECUTIVE SECRETARY, LETTER PERFECT, MAGIC
WINDOW, and SUPERSCRIBE II. You can make your own dictionary, besides
using the 30,000+ one provided. Proof reading is fast. What more can one say
except the spemal offer price is £48.50 incl VAT and P&P.

BOOKS
For ASSEMBLEY LANGUAGE PROGRAMMERS we recommend the following
two books for beginners:—

APPLE MACHINE LANGUAGE by Inman and Inman £10.50
ASSEMBLY LANGUAGE by Randy Hyde (contains introduction to the SWEET lg
routines) 1.9

For BUSINESS USERS we recommend both for content and range of listings.
APPLE BASIC FOR BUSINESS by Parker and Stewart which contains details of file
handling as well as general business ramming £12.50
APPLE BASIC! DATA FILE PROGRAM by kaal and Brown is a self teaching
guide at £10
For GRAPHICS programmers:

GRAPHICS SOFTW%RE FOR MICROCOMPUTERS by Korites takes you from basic
plotting a point to perspective and hidden line removal in easy stages, building

up the programs as you go £15.95

Just generally:

WHAT'S WHERE IN THE APPLE £9.95

BENEATH APPLE DOS £11.95

ALL ABOUT APPLESOFT £9.95
SOFTALK

Softalk is THE APPLE magazine it the USA and up to now has not been available
except to registered APPLE users in the USA only. By special arrangement, we
can now offer subscriptions to you.

For a trial issue, of the BUMPER CHRISTMAS EDITION, send £3 to MICRO-
SOURCE at the address below. For a six month subscription starting with the
January issue, send £17.

If you want the Christmas edition, plus a subscription, send £19.

SPECIAL SOFTWARE

As well as being able to get almost any existing APPLE SOFTWARE or peripheral
quickly, we have a team of writers producing the software that we, as users
ourselves, wish was available. This month’s new offering is:—

NEW! XMON
EXTENDED MONITOR

Written by Colin Richardson

XMON extends the Apple Il System Monitor to offer a number of new commands
for example:—

— § — single step

— T — trace

— M — improved move command

— (CTRL-R> — relocate machine language programs

—(CTRL-F> — comprehensive find command
plus many more.
Powerful new editing features are provided, and text page two can now be used
in exactly the same way as page one.

XMON comes with comprehensive documentation, making it both effective and

simple to use.
£22.00 INCL VAT

PRESTEL is going to take off on micros this year. We can be reached through
PRESTEL on 0727 72917. We hope to have TELESOFTWARE for sale soon, and
other PRESTEL software e.g. printing pages on a graphics printer. We are
interested to hear if you have anything to market in this area.

ALL PRICESJINCLUDE VAT UNLESS SPECIFIC MENTION IS MADE. AL{ PRICES
INCLUDE P&P
1 Branch Road,

MlCRO OURC Park Street

Tel: Park Street (0727) 72917 Rl

® Circle No. 110
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READY TO USE e EASY TO LEARN

Professional business computers at

realistic prices.

FORCE 2 computer includes:

FORCE 2 is no toy — it's the full-force, industry standard, S5-100 small business
computer with everything the first time user needs to get into computing.

FORCE 2 is low priced and starts paying for itself immediately, because it has
all the FORCE-POWER you'll need for your accounting applications and
specialized information tasks. It even comes with WORDSTAR for word
processing, included in its low price.

FORCE 2 is upward compatible with INTA'S other FORCE Computer Systems,
so your computer can grow along with your business.

| All the Hardware
you need

Microcomputer: S-100 compatible
sir}g]e-board Z-80A-based CPU with
up to 4K of onboard EPROM for
storage of bootstrap and diagnostics;
158 instructions; full vectored interrupt
capability (8 bit plus NMI.)

Memory: 64K x 8 bits of dynamic
RAM on single card, expandable up
to 8 cards for a total of 512K; memory
access time is 250 nanoseconds.

Floppy Disk Controller: single board
interface based on NEC HPD 765
floppy-disk controller LSI chip; DMA
interface transfers data to and from
memory at 500K bits/second;
accommodates up to 4 floppy drives.

Power Supply: highly reliable open-
framed linear supply with fully
protected outputs; designed to
accommodate fully expanded system.

18

Motherboard and Chassis: nine-card
slot board with gold connectors for
highest reliability; fully terminated
signal lines for improved performance.
Chassis is fabricated of rugged metal
and has highly efficient cooling system
and removable air filter. Front panel
features Reset and lighted Power
On/Off switch.

Cables: two RS-232 cables — expand-
able to 6 total — and one 50-pin
floppy disk system interface cable
provided with standard system.

Floppy Drives:2 IBM-compatible
8-inch double-density double-sided
floppy disk drives mounted in self-
contained chassis; online storage of
2.4 megabytes (IBM format), expand-
able to 4.8 megabytes.

Power Supply and Chassis: open-
framed linear supply in panel has
lighted AC Power On/Off switch.

CRT: standard 24 lines by 80 characters;
typewriter keyboard with separate
numeric keyboard, full range of display
attributes and editing capabilities.

Desk: Elegant wood and metal desk
custom designed for FORCE
computer systems.

All the Software

you want

CP/M — Operating System

Digital Research’s CP/M 292 has
become the standard of the micro-
computer industry because of its
tremendous versatility, efficiency and
ease of use. FORCE 2 can utilize any
CP/M-compatible operating system,
which allows you, the user, to select
the very best software to do your
special computing jobs.

WordStar Word Processing A pplication:
INTA recommends and supplies
MicroPro’s WordStar Word Processing
Software System, because it's been
designed for easy use by non-technical
clerical personnel — yet it transforms
FORCE 2 into a very sophisticated,
highly flexible word processing system.

@ Circle No. 111
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Other Software
available includes:

DataStar Data Entry and Retrieval
System

MicroPro also has produced an all-
purpose software system for helping
you standardize the entry, retrieval,
updating and printing out of all your
records — it’s called DataStar and it
allows you to decide how you want
your forms set up according to the
way you do business.

And a Full Complement of Business
Applications

INTA has developed a host of
specialized application programs for
all kinds of businesses and professions,
and can help you evaluate the relevancy
of these programs to your business.
All programs sold by INTA are pre-
configured to run immediately and
reliably on your FORCE 2 computer.

Cost:

FORCE2: £5,499
FORCE10: £7,499

Prices include shipping and handling.
There are no V.A.T. charges.

PRACTICAL COMPUTING April 1982

The Three-User
System to grow with

FORCE 10 is the ideal system for
business environments involving
simultaneous accounting and word
processing requirements. FORCE 10
has plenty of forcepower to handle
sales order entry for one operator,
while another is updating your mailing
list, and a third operator is preparing a
special report for your next meeting.
And FORCE 10 is fully compatible
with the entire INTA FORCE Computer
Systems line, so you can add on
satellite FORCE 2 Systems and more
FORCE 10 Systems — or eventually
expand up to the even bigger FORCE
35 System and beyond.

FORCE 2 SYSTEM (Does not include printer or chair)

Inta Corporation

Computer Products Division
Plaza La Reina Office Tower
6033 West Century Boulevard
Fourth Floor

Los Angeles

California 90045 U.S. A.
Telephone: 213-417-8432

Telex: 664611 HQLAX CTRLSA
Telecopier: 213-645-6654

INTA

CORPORATION

@ Circle No. 112
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NQsCOM ...

MEANS SOWTIONS

nascom

MEANS PERFORMANCE

Nascom have come a long way SOFTWARE: BACK-UP:

since their acquisition by Lucas. We have a team of programmers who We have a nationwide dealer net-
With the knowledge of over are writing software and courseware  work giving full sales back-up and
30,000 units already in the field especially for UK educational bus-  after sales service. From our head

you can buy with confidence iness and domestic users. office we have a freephone service
from NASCOM. FREE ADVICE: line to sort out any problems.
PRODUCTS: We have appointed experts to advise SYSTEM EXPANSION:

We have kits, built and tested on the specialist use of micro NASCOM machines are designed
boards, and our fully assembled and computers in to grow with users. Easily and
tested NASCOM 3 U.K. schools, simply NASCOM systems can be
system with a full homes and expanded by adding extra modules
choice of configura- businesses. to the basic system.

tion either cassette or
disc based. Alternative
operating systems
include NAS DOS and
CP/M.

T kel F 7Y S
gngggaﬁg
YgeYeR gnmmmm
8

Learn more about
NASCOM now.

Complete the coupon
on the opposite page
for further informatio:
and a full list of dealer

® Circle No. 113
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authorized stockists

=
NORTHE RNHIWO

Semicomps Northern Ltd.,
East Bowmont Street,
Kelso, Roxburghshire. Tel: (0573) 24366

W of the Nascom
i country lies
 Business & Leisure

We specialise in tailoring
systems to your specific
requirements.

16 The Square, Kenilworth, CV8 1EB.
Tel: Kenilworth (0926) 512127

(‘ 157 gétéonﬁd

Eley Electronics, 100/104 Beatrice Road,
{off Fosse Road North), Leicester. Tel: 0533 871522

MID-SHIRE'S COMPUTER CENTRE

68 Nantwich Road, Crewe, Cheshire

Stationstraat,
Tel: (0270) 211086

6241CL,
Bunde (L),

Netherlands.
/MAAS COMPUTER CONSULTANTS _ Tel: 043 641147

ELECTRICAL ELECTRONIC & MICROCOMPUTING
RETAIL & REPAIR
18 Station Road Lower Parkstone 5 OTHER NASCOM PRODUCTS
Poole Dorset BH14 8UB PARKSTONE

Tel Parkstone (0202) 746555 ELECTRICS Kits from £125 + VAT
Built from £140 + VAT
Systems from £376 + VAT
B\‘ﬂﬂ@@[ﬂ @mmm Amateur radio C.B. radio NEW
! Electronics Computers .
372-374 George Street Aberdeen * Advanced video controller from £155 +

Telephone: 0224 633385 VAT
* Enhanced BASIC from £40 + VAT

* Pascal compiler from £45 + VAT

9 East Street, Colne, * Compiled BASIC from £150 + VAT
'PS Nr. Huntingdon, Cambs.

Tel: Ramsey (0487) 840710

Contact Paul Jephcott SPECIAL OFFER

Imp Printers £199 + VAT

including graphics ROM
12 months warranty

SRS MICROSYSTEMS

161 Bramley Road, Oakwood, LUCAS LOGIC LIMITED
London N NASCOM MICROCOMPUTERS DIVISION,

Telephone 01 -363 8060 Welton Road, Wedgnock Industrial Estate,
Warwick CV34 5PZ, England.
58 Battersea Rise, — e — —— — — — — — — — —
capnam wncion (YT | | it Sz e e
London SW11 1HH Please send:

Tel: 01-2237730 R&COI'dS

Literature(J Dealer List L1 Prog. Book Form O I
I Dealer enquiries welcome
Name .

Position. ... ... ... ..

SHYTRGNICS LTH i iiIZf’;f:”’e”‘

2 NORTH ROAD, THE PARK, NOTTINGHAM NG7 1AG
TELEPHONE (0602) 45053

I tel no.

®Circle No. 114
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ZX81
USERS

From “BYG BYTE'' comes a fully
compatible, assembled, tested and
guaranteed

16k RAM PACK

PLUG-IN MEMORY

Send to Name.......... e )
Address......ocoveviiiiiiiiiiiiiinnns

All cheques and postal orders made payable to

CAPS LTD
Dept D

And forwardto 28 The Spain
Petersfield, Hampshire GU32 3LA

Allow 28 days for delivery

WHY PAY MORE?

Fully inclusive price each

£34.95 IS
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Word

processing

for the
businessman

of letters:
£3135.

Like all Adler products, the Alphatroriic is built
to the highest technical standards. It is supported by a
nationwide dealer network who are on hand just
when you need them, whether it be for advice,
assistance or technical service.

So if you want a word processor (with a free
microcomputer) — Trust Adler.

Price exclusive of VAT.

.........................

L I PP
? aired |

TRIUMPH ADLER (UK.} LMITED
formmely  Adier Business Systems Lid ,
27, Goswedl Rosd, Londor ECIM 780
Teiog.hone: 01250 1717 Tetes, 897772

; A TRIUMPH ADLER

It’s true-not only is the Alphatronic an
impressive word processor but it is also a very
versatile micro-computer.

It produces the kind of typing that keeps the
fussiest of managing directors happy — thanks to
the success proven daisy wheel printer.

You can trust the Alphatronic because it’s from
Adler. It is the only word processing micro-
computer that has a pedigree of superbly made
office products catering to every conceivable kind
of business requirement.

When used as a microcomputer it can solve your
problems with Accounts, Stock Control, Payroll
and the usual routine office work.

150
avee
j20

aees

igo
e

Triumph Adler (U.K)) Led.,
27 Goswell Road, London ECIM 7A].
Telephone: 01-250 1717.

3 a
-
J

>

Please give me more information on the
the Adler Alphatronic Microcomputer.

|
I Name

Telephone__
WP?2

—
l
|

-

|

:_I

'ANOTHER TRIUMPH FROM ADLER

@ Circle No. 116
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Wherever youare

intheUKthere’sa
~ Geniedealer nearby

Genie I & IT Approved Dealers

AVON Microstyle, Bath, 0225 334659/319705. BEDFORD
Comserve, Bedford, 0234 216749. BERKSHIREP.C .P.,
Reading, 0734 589249. BIRMINGHAM Ward Electronics,

Birmingham, 021 554 0708. Consultant Electronics,
Birmingham, 021 382 7247. A.E. Chapmanand Co.,
Cradeley Heath, 0384 66497/8. BUCKINGHAMSHIRE

Photo Acoustics, Newport Pagnell, 0908 610625. 7
CAMBRIDGESHIRE Cambridge Micro Computers,
Cambridge, 0223 314666. CHESHIRE Hewart Electronics,
Macclesfield, 0625 22030. Mid Shires Computer Centre,
Crewe, 0270 211086. CUMBRIA Kendal Computer Centre,
Kendal 0539 22559. DORSET Blandford Computers,
Blandford Forum, 0258 537317. Parkstone Electrics, Poole,
0202 746555. ESSEX Emprise, Colchester, 0206 865926.
GLOUCESTERSHIRE Computer Shack, Cheltenham,
0242 584343. HERTFORDSHIRE Photo Acoustics,
Watford, 0923 40698. Q Tek Systems, Stevenage,

0438 65385. Chrisalid Systems and Software,
Berkhamstead, 044 27 74569. KENT Swanley Electronics,
Swanley, 0322 6485]. LANCASHIRE Harden
Microsystems, Blackpool, 0253 27590. Sound Service,
Burnley, 0282 38481. Computercat, Leigh, 0942 605730.
LEICESTERSHIRE Kram Electronics, Leicester,

0533 27556. LONDON City Microsystems, EC2,

01 588 7272/4. Wason Microchip, N18, 01 807 1757/2230.
Premier Publications, Anerley SE20, 01 659 7131, NORTH
EAST Briers Computer Services, Middlesbrough,

0642 242017. General Northern Microcomputers,
Hartelepool, 0783 863871. HCCS Associates, Gateshead,
0632 821924. NOTTINGHAMSHIRE Midland
Microcomputers, Nottingham, 0602 298281. Manstield
Computers, Mansfield, 0623 31202. East Midland
Computer Services, Amold, 0602 267079. Electronic
Servicing Co., Lenton, 0602 783338. NORFOLK Anglia
Computer Centre, Norwich, 0603 29652. Bennetts,
Dereham, 0362 2488/9. OXFORDSHIRE Micro Business SO].e Importers ;
Systems, Whitney, 0993 73145. SCOTLAND Computer and bl
Chips, St Andrews, 0334 72569. Scotbyte Computers, )

Edinburgh, 031 343 1005. Victor Morrisand Co., Glasgow,

041 221 8958. SHROPSHIRE Tarrant Electronics, Newport,

0952 814275. SOUTH WEST Diskwise, Plymouth (0752)

267000. West Devon Electronics, Yelverton, 082 285 3434.

Bits and Bytes, Barnstaple, 0271 72789. SUFFOLK Elgelec

Ltd., Ipswich, 0473 711164. SURREY Croydon Computer

Centre, Thornton Heath, 01 689 1280. WALES Tryfan

Computers, Bangor, 0248 52042. WEST MIDLANDS Allen (

TV Services, Stoke on Trent, 0782 616929. WILTSHIRE
Everyman Computers, Westbury, 0373 823764.
YORKSHIRE Advance TV Services, Bradford,

0274 585333. Huddersfield Computer Centre,
Huddersfield, 0484 20774. Comprite, Bradford,

0274 668890. Superior Systems Ltd., Sheftield, 0742 765005.

Photo Electrics, Sheffield, 0742 53865. NORTHERN Chesterfield Road, Matlock, Derbyshire DE4 5LE.
0332 46161, Brtasn Taboratoncs, Bellast 0832 36374 Telephone: 0629 4995. Telex: 377482 Lowlec G.
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MICROCOMPUTER PRODUCTS A\

INTERNATIONAL LTD.

ROOM PC, 11 CAMBRIDGE HOUSE, CAMBRIDGE ROAD, BARKING, ESSEX IG11 8NT,. ENGLAND

Telephone: 01-591 6511 Telex: 892395
GENERAL

Hardware orientated:

Some Real Microprocessors £20.85
6 Updating Supplements for Some Real Microprocessors £20.85
Some Real Support Devices £13.00
6 Updating Supplements for Some Real Support Devjces £20.85
Microprocessors from Chips to Systems £11.45
Microprocessor Interfacing Techniques £13.10
IC OP-AMP Cookbook £9.85
RTL Cookbook £4.25
IC Timer Cookbook £7.50
Ciarcias Circuit Cellar £6.00
8089 1/0 Processor Handbook £4.95
The CRT Controller Handbook £5.95
The 68000 Microprocessor Handbook £5.95
16 Bit Microprocessor Handbook £15.95
4 and 8 Bit Microprocessor Handbook £15.95
Software Listings:
Computer Programs that Work £3.95
Home & Economics Programs £16.50
Education and Scientific Programs £23.00
Some Common BASIC Programs £9.85
Practical BASIC Programs £10.25
Professional Programs: Chess. Medbil. Wdproc £25.00
Business:
Accounts Payable and Accounts Receivable £14.85
General Ledger £14.85
Small Business Programs (Microsoft Basic) £39.95
Other:
PIMS: Personal information Management System £6.50
Buyers Guide to Microsoftware £2.40
Program Design £4.75
Programming Techniques: Simulation £4.75
Numbers in Theory and Practice £6.00
K2 FDOS £15.50
CP/M Handbook £12.10
CP/M Primer £8.45
CP/M Users Guide £10.10
Calculating with BASIC £4.95
Dr Dobbs Journal Vol 1 £15.50
Dr Dobbs Journal Vol 2 £15.50
Dr Dobbs Journal Vol 3 £15.50
Best of Interface Age: Software £9.95
Programming the Z8000 £12.10
Z8000 Assembly Language Programming £14.85
FOR THE Z80, TRS-80, ZX81, 380Z
Z80 Programming for Logic Design £6.30
Z80 Assembly Language Programming £13.50
Z80 Instruction Handbook (Wadsworth) £3.50
Programming the Z80 (Zacs) £11.95
Z80 Software Gourmet Guide and Cookbook £10.25
32 BASIC Programs for the TRS-80 (Level I1) 16K £11.10
Introduction to the T-Bug
(Guide to TRS-80 Machine Language Monitor) £7.60
30 Programs for the Sinclair ZX80 £6.95
Cambridge Collection for the ZX81 £4.95
CONCERNING LANGUAGE
Beginners Guide for the UCSD PASCAL Systems £9.50
A Practical Introduction to PASCAL £4.95
The PASCAL Handbook £13.95
Introduction of PASCAL (including UCSD PASCAL) £11.50
SCELBAL—BASIC Language Interpreter (Source Code) £10.00
BASIC BASIC £7.00
Advanced BASIC £6.50
Users Guide to North Star BASIC £10.00
Microsoft BASIC (a guide) £7.15
Secret Guide to Computers £4.0C
Fifty BASIC Exercises £10.25
PASCAL Programs for Scientists & Engineers £12.70
FOR THE 6502
(PET, APPLE, ATARI etc.)
First Book ot ATARI £TBA
Best of Micro. Vol 2 £5.50
Programming the 6502 (Zacs) £10.75
6502 Applications £10.25
6502 Instruction Handbook £3.50
The PET Revealed £10.00
Library of PET Subroutines £10.00
32 BASIC Programs for the PET £11.10
First Book of KIM £7.00
PET/CBM Personal Computer Guide (2nd edition) £11.00
Apple Il Users Guide £11.50
PET and the IEEE (GPIB) Bus £10.95
6502 Assembly Language Programming £11.8
Some Common BASIC Programs (PET CBM) £9.85
PEY Graphics £TBA
NEW BOOKS
Don't (or How to Care for your Computer) £9.65
Science & Engineering Programs for the Apple Il £11.60
Some Common BASIC Programs for the Atari £11.10
Interfacing to S-100/IEEE 696 Microcomputer £11:10
Introduction to Word Processing £9.95

DR DOBBS JOURNAL

Volume 1 £15.50

Volume 2 £15.50

Volume 3 £15.50

Special Deal on Prepaid Orders
All 3 Volumes £40.00 plus £3.45 p-p {inc. VAT}
These volumes are reprints from lhe eari; issues of
Or Dobbs Journal. Covering such areas as
An B0BO Disassembler

Extended Accuracy Arithmetic Roufines
A SC/MP Subruullne Supervisor

An g g Language tor
Control of Robots
® A

U for the handi: d

A High-Speed Memory Test Program for fhe 6502
Palo Alto Tiny BASIC

Floating Point Routines for the 6502

FORTH Oump Programs

Autodump

Z80 RAM Tester

These volumes are for the Micro enfhusiast who is wilh imp

g his p
examining speciafized applications and utilities. as well as making full use of program listings. Most articles
were contributed by readers willing to share their sotutions and ideas with you. If you wish to develop your
own underslanding and skill can you afford lo be without these volumes? All prepaid orders will be
despaiched by return of post

g g techmique

FOR FUN

8080 Galaxy Game £6.95
SUPER-WUMPUS—A Game in 6800 Assembler Code & BASIC £4.25
Computer Music Book £6.75
Computer Rage (a Board Game) £6.95
Introduction to TRS-80 Graphics £6.30
Take My Computer Please . . . (Fiction) £3.25
Introduction to Low Resolution Graphics for PET, Apple TRS-80 £6.00
6502 Games £10.25
Inside BASIC Games £11.50
FOR THE NOVICE
Getting Down to Business with Your Microcomputer £5.50
Getting Involved with Your Own Computer £5.50
How lo Profit from Your Personal Computer £6.50
Microcomputer Potpourri £1.95
Hobby Computers are Here £3.00
New Hobby Computers £3.00
Understanding Microcompulers and Small Computer Systems £7.50
Understanding Microcomputers and Small Computer Systems

and Audio Cassette £9.25
From the Counter to the Bottom Line £10.00
Buying a Business Computer £9.75
You Just Bought a Personal What? £8.75
How to Make Money with Your Microcomputer £7.00
MAGAZINE BACK ISSUES
Micro 6502 Journal £3.00
Personal Computing £3.00
Interface Age £3.25
Dr Dobbs Journal £215
Computer Music Journal £3.75
Recreational Computing £2.15
BYTE £3.60
Creative Computing £4.25
Caiculators and Computers £1.95
Kilobaud Microcomputing £4.25
Compute—for the 6502 £3.75
68' Micro £2.50
80-Microcomputing £4.95
On Computing £1.95
$-100 Microsystems £2.50
99'ER £3.00
99'ER Subscription (6 issues) £13.00
Magazine Storage Box (holds 12) £2.15
BYTE NIBBLE REPRINTS:
a) A TMS-9900 Monitor £3.50
b) BASIC Cross-Reterence Generator £1.25
c) 'Tiny' PASCAL in 8080 Assembly Language

('d needed to use this) £13.00

d) A'Tiny' PASCAL Compiler £13.50
e) An APL Interpreter in PASCAL £13.00
f) Computer Assisted Flight Planning £2.35
g) Computerised Wine Cellar £2.00
h) The Design of an M6800 Lisp Interpreter £13.00

ORDER INFORMATION

MAGAZINES: Magazine back issues that are not currently in stock are often difficult 1o oblain. For unavailable
back issues there is a photocopying setvice at 15p per page ptus 25p p’p plus VAT,

BOOKS: Mos| books are published in the USA and stocked in Brilain by Mi Products

Ltd. We aim to keep all of these books in stock and as a resuit of this, most prepaid orders are despatched by
return of post,

Please add £1.00 towards postage pius 15p VAT for EACH book purchased. If purchasing more than 3 books at
any one time, please add 25p plus 4p VAT lor each exira titie (over the 3).

PAYMENT: Afl payment must be in sterling and drawn agamsta UK Bank. Send cash. ¢cheques, postal orders,
IMO, Access or B No. to: Micr tionai L1d.,Room PC. 11 Cambridge Houu

Cambridge Road. Barking, Essex iG11 8NT. Telephone 01 591 6511. Telex: 892395.
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:If you are puzzled by all the talk of financial modelling

The Seminars cost

£20 + VAT per person.
They run from 9.30 to
12.30 plus discussion time
on the following days:
Birmingham May 11
Leeds May 12
London May 13

packages .... The seminars are for
If you would like to know how computer modelling on a Financial Directors, Chief

micro could help your business .... Accountants, Managers
Then come to one of our HALF DAY and Entrepreneurs who

want to run their business

MANAGEMENT SEMINARS =~

MINIMODEL helps

on the use of computer modelling in business by means of answer your WHAT IF

MINIMODEL

questions ....

WHAT IF petrol goes up
5p?

WHAT IF the pound
moves 3% against the

the most powerful, flexible and easy-to-use micro- dollar?
computer modelling package available today. WHAT IF the Chancellor

For booking form send a copy of this advert with your letterhead or alters National Insurance

business card to in the Budget?

GREAT NORTHERNMN o sonice Lo

116 Low Lane, Horsforth, Leeds LS18 5PX. Telephone (0532) 589980
@ Circle No. 119
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1, Montague Street, Holborn, London WC1B 5BP ® Telephone: 01-580-9792 @ Telex: 24263 TARDIS G

MICROCACHE

This innovative package will transform your microcomputer into an extremely powerful. machine. Consider these features:

*. Microcache will improve the speed of your microcomputer by up*to 50,000%
*. Microcache is transparent to the user and his programs

*. No-modification of existing applications programs is required

*. Microcache improves reliability and results in quieter running

*. Available for virtually all disk based microcomputers

Unbelievable? Consider your system. What restricts its speed? The answer is almost invariably disk accessing rather than processor speed.
Microcache very substantially reduces the number of disk accesses required. This is achieved by means of a highly intelligent RAM buffer
placed between your disk drives and processor. The effect is staggering. it is available either as an add-on box of hardware and software, or
software only (CP/M and MP/M systems only) for those wishing to use their own RAM boards.

The Silicon Disk System (another Microcosm Research first) is also available for those seeking to add a “RAM

disk” to their system rather than speed up their existing drives via Microcache.

The Microcache Box (hardware plus Microcache and/or Silicon Disk System software) costs from £496 (for a
64K Silicon Disk System) but varies according to the amount of RAM required and the microcomputer used.
Ring Peter Cheesewright for details.

Software only:
Microcache £395 Silicon Disk System £295

*Special offer*: 20% discount on all orders receive before 1st June

Microcosm Research Ltd: specialises in operating systems, communication software, utilities and other systems software. *NEW*— MP/M |i is
here. We can configure it for your hardware and help you design your multi-user business system.to make fuil-use of it.
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The Printer People

IF YOU NEED A PRINTER TOMORROW,

PRINTERS
NEC SPINWRITER | OKI MICROLINE
TEC STARWRITER | QUME SPRINT 9

ANACOM|TALLY TEXAS
QANTEX | RICOH | EPSON

HAZELTINE | TVI
DEC VT 100 | BMC

CALLUS
TapAY.

ADD-ONS
PRINTER BUFFERS (16k)
SINGLE SHEET FEEDERS

SPRINT 9

r s ."‘

The Daisywheel Printing Terminal series
that sets a new standard for print quality,
reliability and serviceability. Unbeatable
performance at a realistic price.

3500

ors gy
Impeccable
print quality

printers utilising the
NEC print "“thimble’’. KSR and RO versions
available all with a whole host of impressive

features you have come to expect from NEC.

Small,
light, quiet, dot
matrix printer. 40, 80 or 132 columns, 6
or 8 lines per inch, 96 ASCI characters
plus 64 graphics characters, Centronics int.

ok The unbel-

ievabie quality print-
er from the world’s largest
print head manufacturer. A whole stable
of machines to suit a wide variety of app-
lications: MX80 , MX82, MX 80FT/1 &
MX80 FT/New Type 2. MX100

Epson [ MICRO-CUE _

PRINTER BUFFER
Multi-port
printer
buffer
means
one to
four
printers
can be int-
erfaced with one to 16K

four computers in any combination to allow
all machines to be in operation at same time

'\ ASF 160/560

BOT automatic sheet feeders
automate the only thing
left in word process-
ing that needs auto-
/ mation, No word
‘/ processing system
is truly automatic if
an operator is required to hand feed sheets
into the printer, or resort to perforated
continuous stock. This handling individ-
ual sheets can now be a thing of the past.

910/920/925/980

Green Screen
Fully intelligent
terminals with
24x80 display &
dual intensity,
blinking, reversed,
underlining and
protect fields,

_‘ 96 ASCII chrs etc.

Green Screen

ESPRIT

The Hazeltine Esprit
is 8 buffered terminal
capable of displaying
the complete 128
ASCII character set.
Based on a 12" dia-
gonal non-glare CRT,
the video is crisp
and clear with
each character
presented on a large mat-
rix to reduce eye fatigue,

037266397/62071
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ORTHAMBER
LIMITED
3 & 4 DAWES COURT,
ESHER, SURREY.

Tel: Esher (0372) 66397 or
62071 {from 01 nos dial
78-66397 or 78-62071

Importers, Distribu-
tors & Wholesalers
of quality Com-

puter products.




7 PET PRINTER GRAPHICS

PLUS

bY COM PUTACE LTD North Star Horizon

r This graph is a typical
example printed by
AUTOGRAPH on a
STANDARD COMMODORE
3022 or 4022 PRINTER.

(Please specify when ordering)
No disk drive or plotter required
Simple to use. Hard copy.
Fully flexible graph
dimensions and position on
page. Automatic scale
option. Variable background
formats. Plots any X,Y
function. Multiple graphs
on same axes. Full
Alphanumeric labelling for
professional quality
presentation:

| E— ——
AUTOGRAPH is supplied with

extensive documentation.
Send for Brochure.

AUTOGRAPH 1 (16K, 32K only)

Plots any function as illus..
orinspaced dots. £39.50 incl.

O R AR

AUTOGRAPH 2 (16K, 32K only)

As Autograph 1 but

includes data point plot

option with joining lines

and marking circles. Autographs
1 and 2 combined pack. £49.50 incl.

CURVE FIT 1 32k only)

Powerful Linear and Non-

Linear Regression of any

function to a least squares

data fit. Complete with plot

of regressed curve & data.
£55.50 incl.

CH T T O

HA+REIINIG2 )
Y="YRA-RECOS G2
Hhere A=1-GZ-S8nw

F=2%H
YER=E
v [

<
1

CURVE FIT O

As Curve Fit 1 plus Cubic
Spline Fit, Integrals and
Gradients throughout.

£65.50 incl.

< Hxi=

lllillJIJFILIHLHlAIlUlllllLlJllLlLlj_
1 = =0 S8

a— e

ANV I Y RN Y SN NSRRI

Send for Brochure and details of
combined packs at reduced prices.
Inciuding: Epson Printers and Oxford
Computer Systems Compiler.

COMPUTACE LTD., INFABCO -
GROUP, International Base, | [ fastestreply use:-
Greenwell Rd., East Tullos, COMPUTACE LTD,,

PO BOX 50D
#EBLER(22E2E4T 8‘\78616242Ax NEW MALDEN, SURREY KT3 3BD
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Electronic Brokers Ltd

VDU & PRINTER
OFFERS

~ AJB3E DAIBY WHEEL
PRINTER / PLOTTER

HAZELTINE H2000
VISUAL DISPLAY UNIT

DEC SALE

a selection fromour
huge stocks

PROCESSORS
T/08 10%n, 33KB MOS .. £3625.00

Scoop purchase of Anderson-
Jacaobson AJB32 Daisy Wheel
Printers complete with full keyboard
integral stand and RS232 interface
Utilising the Y]
famous GUME

27 x 74 Display, 64 ASCIl, RS232,

full half duplex and full edmng XY cursor
addressm%and batch mode, green
phosphor CRT, detachable keyboard.
SPECIAL QUANTITY DISCOUNT
OFFER

11/35 32KW Core, 6ft cab . £2750.00
11/35 96KW Core, KT11D,.£5000.00
11/45 32KW Core, 4ft Cab - ESBSO 00
11/45 ‘86KW Core, 4ft Cab. £74%50.00
11/70 B4KW Caore, 2 Cabs,
£18000.00

LA38
11/70 512KB MOS, 2 Cabs,

VT50 AND VT52 DECSCOPE VDUS
VT50 DECscope, 12 x BD'upper case
ASCII, 9 switc! selectable baud rates  tractor-feed, upper lower case
75-9600 baud, 20mA or RS232 ASCII. Integral stand [NEW)
interface........................... £250.00 LA180 printer standard parallel
VT52 DECscope. 24 x 80 upper/lower (Centronics type] interface
case ASCI, 9 switch-selectable baud .. ..................... £495

" rates 75-9600 baud, 20mA or RS232 LA180-ED with optional BS232 or
Interface £525.00 20mAinterface ... £68

LA1 80 high-speed output printer
with 180 cps printing, 132 column

\ | ==

5.00
70.00

— Electronic Brokers Ltd., 61/65 Kings Cross Road,
= London WC1X SLN Tel:01-278 3461, Telex 298694

DL1 1W Asynchronous interface £395.00
DR11W DMA Interface [NEW] £825.00
FP11E Floating Paint (11/60) £1975.00
KE1 1A Extended Arithmetic .. £625 00
KE1 1B Extended Arithmetic .. £588.00
KT11D Memory Management £750.00
M7258 Printer Interface . £325.00
M8301 Bootstrap module . ... £325.00.
M9312 Bootstrap module . ... £385.00

1d

All tems reconditoned

uniess otherwise stated

ADD 15% VAT TO ALL PRICES
Carnage and Packing extra

1-2 £288.00 58 £255.00 Printer Mechanism
34 £275.00 10+ £2%50.00 1-4 £985.00 VIROOFE. Sy gy e . £30000.00
Also a few 58 £850.00 ° B8A-205-BR 32KW MOS ... .£1750.00 §
i 10+ £885.00 i
L"f.[‘a%% oxB0 DEC LA3B/LA36 and FLOPPY DISK DRIVES
display RS232 LA180 MATRIX SPECIAL PURCHASE —
Y 110/300 or PRINTERS BRANBD SE\A{:‘SUHE%J?
300/1200 LLA36 30cps keyboard printer with 'Si‘&l DD lE)ﬂl Ionpv st . £895.00
baud £198.00 integral stand, 132 column tractor- 1BD Dual Floppy & Ctl .. £995.00
feed, upper/lower case ASClI e RXBE Dual Floppy &Ct! . ...... £995.00
AJ212 ACOUSTIC COUPLERS & with 20mA £4%50.00
LA3Ewith20mA. .. ... .. 50. OPTIONS
Special Purchase of Anderson-Jacobson LA3B withRS232..... .. £495.00 ,
Acoustic Couplers suitable for use with  LA35 — Receive only version of BA11FE Expander Box ........ £995.00
RS232 or 20mA devices, full or half LA36 — AMAZING VALUE: DB11A/B Unibus Repeater . . .. £525.00
duplex, at speeds up to 300 baud. LA35 with20mA .. ... .. £250.00 DD11A/B Backplane ......... £125.00
Attractivewoodencase. . . ... £125.00 (A35withRS232....... £275.00 DJ11AA Multiplexor [NEW]. . £1250.00

@ Circle No. 12§

" ROCK SOLID TRAINING
SYSTEMS FROM BRITAIN’S

BRIGHTEST EXPERTS

Teach yourself BASIC in 12 hours. Our LITTLE GENIUS self-instruction courses

on floppy disk will teach you to master your Micro in 3 easy stages.
Each course consists of well-structured fully interactive lessons and i
separate disk modules.

1. Beginners 2. Advanced 3. Disk operating system at £19.95 each+ VAT
OR take advantage of our SPECIAL OFFER-3-in-one pack price £49.95+VAT

. BE A LITTLE GENIUS YOURSELF
Courses in BASIC for Apple, ITT 2020, PET and RML 380Z.
Also PASCAL for Apple.
Available from most computer retailers or direct
In the UK. write to:
Little Genius, Suite 504, Albany House,
324, Regent Street, London WIR SAA.
England. Tel: 01-580 6361

@ Circle No. 124
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In the US write to:
Little Genius, 34-38 83rd Street,
Jackson Heights, New York, US.A.

ush me my order for/send information on:
t *BASIC/PASCAL for Machine

is available in 3 R

|
; Name

' Cheque enclosed/Purchase Order Enclosed/Send C.0.D.*
| *Delete as required

Stage Nos. 1, 2, 3 or 3-in-One (Ring as Required)
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BUGS EAT MONEY!

J .
SO NOW THERE’S DISKTOOLS®
ONE FAMILY
ONE AIM

TO OVERCOME THE BUG

DISK REVIVER
DISK KLENE
DISK ORGANISER

Recover lost files easily
Dispose of ‘bad sectors'
Organise jumbled disks
The best CP/M disk editor in the world

— modifies any byte on a disk! DISK EDIT Hl

Intelligent muttifile spooler DISK SPOOL

saves console o/p in file DISK LOG

PHONE OR WRITE FOR BROCHURE WHETHER YOU HAVE:-
HARD ORFLOPPY DISKS,
Z80 OR 8080,

CP/MV10ORV2ORMP/M.
DISKTOOLS WILL SAVE
YOU TIME AND MONEY.

GBUSIHESS SYSTEMS LTO.

48 Hedley St, Maidstone, Kent, ME14 5AD Tel 0622 679595
0 Circle No. 125

LEARN PROGRAMMING
AND MICROS
IN CAMBRIDGE

“PROGRAMMING IN BASIC”
Dates: 10-12 March & 5-7 April

“PROGRAMMING IN PASCAL”
Dates: 22-26 March & 26-30 July

“INTRODUCTION TO DESIGN OF MICROPROCESSOR
SYSTEMS”
Dates: 29 March-2 April & 10-14 May

“ADVANCED SYSTEMS DESIGN USING PASCAL"
Dates: 26-30 April & 21-25 June

28000 WORKSHOP”
Dates: 24-27 May

Write or phone for Course Prospectus
and Booking Form

CAMBRIDGE MICRO COMPUTERS LTD

Cambridge Science Park
Milton Road
Cambridge

CB4 4BN

Telephone: 0223-314666

~ @Circle No. 126

#* AllIBM formats

# AES/Lanier

#» Applell )
#* Atari

» CPT 8000

# Diamond

DISKETTES

The best diskette
for your systeim

# Nexos 2200

= P2000

# P5002/Micom

= Wang

# Zenith

# — among others

We keep stocks of 30,000 forimmediate
delivery to dp and wp users
FORYOURRECORDSTHE DYSAN HOTLINEIS: 0252 517171

Y
%%,%

HAL Computers Limited
Invincible Road,Farnborough

Hants.GUI47QU
. Telephone 0252 517171

®Circle No. 127
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microware

Microware (London) Ltd., 5 Western Court, USE
Huntly Drive,London N3 INX
Tel:01-346 8452
)
i '
N

Does 1t make sense to pay more when Superbrain
gives exceptional performance for just a fraction

of what you would expect to pay.

[ = Nﬂ?f[c DAIA SYFEMS 5
T I - Standard Superbrain has from 350K bytes of
[ . disk storage and 64K of ram memory.

Its CP/M operating system gives you an
overwhelming amount of readily available
software in BASIC at £145, FORTRAN,
COBOL & APL.

Microware prices are from:

—— £1599

Why throw money away when you can buy Also available

WORDSTAR at £175.00. SUPERBRAIN
Microware supply a complete range of popular QD S .I 895

software at prices that are hard to beat including

DATASTAR, D BASE II, MAIL. MERGE, SUPERBRAIN
MAGIC WAND and FULL ACCOUNTING 1-6Mbytes
PACKAGES!

any popular software supplied. SUPE?BRAlN 9 3] 95
PRINTW -

Plus Limited Supplies at:

EPSON T

T £995
MX 100

from - And you should see the prices we can

gpSON

offer on Daisy Wheel Printers. Including
QUME, TEC Starwriter, NEC and RICHO.

® Circle No. 128
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THINKING ABOUT BUYING
A COMPUTER SYSTEM?

TALK TO DATALECT FIRST!

COMMODORE

No. 1 best seller in the U.K. Tackles

...because who else provides all
this—at a price you can afford

your bookeeping, stock control and = = We offer you a choice of these budget priced,
word processing. This system is g, €28y 1O Operate microcomputers. Starting in
reliable and superb value. e e o price from an amazing £200 for a computer,

£1,500 for a complete system. All come with
® a versatile range of programs to meet todays
AppLE modern business needs.
One of the most versatile on the market.
Expandability up to 48 kbytes of user
memory, supported by a large range
of programs and peripherals.

HEWLETT
PACKARD

A portable (only 20 Ibs) specialist
computer with a fully integrated
key board, display and printer,

ACT 800 seﬂes

A large microcomputer system
supported by an excellent range of
programs. Expandable to multitasking
up to 20 meg.

Tryone out for yourself

If you’re not sure how a microcomputer ¢an
help, call in at our WOKING or CROYDON
SHOWROOMS.

Keeping you going
Fast reliable SERVICE if you’'re based in
London and the South.

Buying your system
Attractive terms, leasing and the best deals
available in London and the South.
Remember, when you buy from Datalect
you’re getting 10 yrs EXPERTISE, SERVICE,
ADVICE and TRAINING and the best
after-sales care.

SHOWROOMS:
CROYDON. 7, St.Georges Walk, Croydon, Surrey.
Tel: 01-680 3581

- WOKING. 32, Chertsey Road, Woking, Surrey.
1 (5 o | Tel: 04862 63901

® Registered trademarks of Commodore,
Apple Inc., Hewlett Packard, ACT.

mpany
Posmon
DATALECT 1= -
COMPUTERS _ PostCode____

DATALECT C
Your computer company for London and the South l Dept.PC, 33/32“5‘3‘:1:5;1 Rd., Woking, Surrey GU21 SIF
®Circle No. 129
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CumANA

TRS 80 MODEL Iii
DUAL DENSITY DISK DRIVES

FOR DEPENDABILITY
AND QUIET OPERATION

o

installation.

INTERNAL DRIVE PRICES CAPACITY
1 x 40 Track Drive

2 x40 Track Drives
1 x 80 Track Drive

2 x 80 Track Drives
1 x 80 Track Double Sided Drive  £620
2 x 80 Track Double Sided Drive

Internal Drive prices include Disk Controller Board, Power
Supply Unit and all Cables and Connectors required for

£420
£599
£460
£695

£999

184K Bytes
368K Bytes
368K Bytes
737K Bytes
737K Bytes
1474K Bytes

EXTERNAL DRIVE PRICES

1 x 40 Track Drive
2 x 40 Track Drives
1 x 80 Track Drive
2 x 80 Track Drives
EXTERNAL 2 Drive Cable

External Drives are directly compatible
with the TRS 80 Model | and Video
Genie Expansion interfaces.

£219
£399
£285
£539

£15

You can depend on Cumana; we scour the world markets for top quality products to give you
efficient, trouble free operating. Like DISKS from TEAC of Tokyo and other leading names.
Cumana are alert for the latest proven developments and promise you attentive service.

Write or 'phone for Data Sheets.

Call your nearest dealer for a demonstration:

RADIO SHACK LTD..

188. Broadhurst Gardens.

London NW6

Tel 01-624-7174
COMPSHOP LTD.,
14, Staton Road.
New Barnet. Herts
Tel- 01-441-2922
COMPSHOPLTD.,
311. Edgware Road.
LondonW2.

Tel  01-262-0387

COMPSHOP LTD.,
19. Herbert Street.
Dublin 2

Tel 604165

LONDON COMPUTER
CENTRE, 43. Grafton
Way. London W1

Tek 01-388-5721

N.I.C.

61. Broad Lane
London N15

Tel: 01-808-0377

CROYDON COMPUTER
CENTRE, 29a. Brigstock
Road. Thornton Heath.
Surrey.

Tel: 01-689-1280

CumanAa LD

P J EQUIPMENTLTD.,
3. Bridge Street.
Guidtora

Tel 0483-504801
R.D.S. ELECTRICAL
LTD., 157-161. Kingston
Road. Portsmouth

Tel: 0705-812478
TANDY HASTINGS
LTD., 48. Queens Road.
Hastings

Tel: 0424-431849

MICROWARE
COMPUTING
SERVICES, 57. Queen
Charlotte Street. Bnstol.
Tel: 0272-279560

BLANDFORD
COMPUTERS, Higher
Shattsbury Road.
Blandford Forum.

Tel: 0258-53737

TAPE SHOP

321 Viaduct Road
Brighton.

Tel 0273-609099

PARWESTLTD.,
18. St. Mary Street.
Chippenham.

Tel: 8249-2131
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COMPUTER SHACK
14, Pittville Street.
Cheitenham

Tel 0242-584343

TANDY
GLOUCESTER,

13. Clarence Street.
Gloucester

Tel: 0452-31323
COMSERVE,

98, Tavistock Street.
Bedford.

Tel 0234-216749
CLEARTONE
COMPUTERS, Prince of
Wales Ingd Estate.
Abercarn. Gwent.
Tel" 0495-244555
EMPRISE LTD.,

58. East Street.
Colchester

Tel: 0206-865926

MAGNUS MICRO-
COMPUTERS,
139 The Moors.
Kidhington. Oxford.
Tel 08675-6703

CAMBRIDGE
COMPUTER STORE,
1. Emmanuel Street.
Cambndge

Tel 0223-65334

1.C. ELECTRONICS,
Fiagstones.

Stede Quarter.
Biddenden. Kent.
Tel 0580-291816

MICRO CHIP SHOP,
190. Lord Street.
Fleetwood. Lancs.
Tel: 03917-79511

HARDEN MICRO-
SYSTEMS, 28-30. Back
Lord Street. Blackpool.
Tek: 0253-27590

AMBASSADOR
BUSINESS COM-
PUTERSLTD.,
Ashiey Lane Works,
Shipley. W. Yorks.
Tel: 0274-595941

Q-TEK SYSTEMS LTD,,
2 Daltr\éClose. Ota
Town, Stevenage. Herts.
Tel' 0438-65385

COMPUTER & CHIPS,
Feddinch Mains House.
St. Andrews. Fife.
Scotland.

Tet: 0334-72569

35 Walnut Tree Close, Guildford. Surrey. GU1 4UN.
Telephone: (0483) 503121. Telex; 858306

HEWART MICRO-
ELECTRONICS,
95 Blakelow Road.
Macclesfield.

Tel. 0625-22030
KARADAWNLTD.,
2 Forest Way.
Great Sankey.
Warnngton.

Tel: 0925-572668

PHOTO-ELECTRICS.
459 London Road.
Shetfield.

Tel 0742 53865

ARC ELECTRONICS,

54 Heron Drive. Sandal.

Nr. Wakefield.

W. Yorks WF2 6SL
Tel: 0924-253145
VICTOR MORRIS
LTD., 340 Argyle
Street. Glasgow.
G28Ly.

Tel: 041-221 8958
COMPRITELTD.,
Thonte House.
Larsterdyke
Bradford.

Tel: 0274-663471

GNOMIC LTD.,

46. Middle Street.
Blackhall.

Hartiepool

Tel: 0783-863871
BRIERS COMPUTER
SERVICES, 1. King
Edward Square.
Middiesbrough.

Cleveland.
Tel 0642-242017

3 LINE COMPUTING
36. Clough Road. Hull.
Tel: 0482-445496

H.C. COMPUTER
SALESLTD., 182,
Earlsway. Team Valley
Trading Estate.
Gateshead.

Tel; 0632-874811

EWL COMPUTERSLTD.,
8. Royal Crescent.
Glasgow.

Tel: 041-332-7642

EVERYMAN
COMPUTING,

14 Edward Street.
Westbury, Wilts.
Tel: 0373-864644

Please add VAT to all prices.
Delivery at cost will be

advised at time of order.
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Wida Software

Speciaiists in Educational Software For Schoois and Colleges

APFELDEUTSCH Computer_ Assisted Course in German: Beginners to
O’Level: Textbook: Workbook; 6 Language Lab Cas-
seftes; 9 Apple diskettes of teaching and testing routines.
Apple only: Complete set:

(20% discount for schoois)

GERMAN ROUTINES Individual Testing Routines: article and adjective endings,
pronouns, word order, etc. Send s.a.e. for details.

Any four routines: Apple Disk £15.00

Pet Cassette £10.00

TEACHER’S TOOLKIT Starter Pack for building up library of tests. No knowledge
of oomputing needed. Suite of 5 programmes: Tester,

Testmaker, Editor, Muftiple Choice Specimen, Directory

of Tests. Apple Disk £20.00

Pet Cassette £15.00

APPLE PILOT The Ultimate Language for Teachers: Mix sound graphics
and text for questions on screen
Disks & Manuals £84.00

Amsro‘n_{‘s APPLE Tutor and Test Mode; fillkin, multiple choice, matching;
includes alternative answers Appié only
Disk & Manual £20.00°

PEDAGOG AIDS Lite Raft for Teacher Thrown into Depths of Computer
Studies.
20 Apple programs to O’'Level
10 Appie Disks £60.00

FRENCH & GERMAN Plug-in Replacement Chip for (New ROM) Pet Gives
CHIP

Umiauts, accents, etc. Full instructions.
Kit (Pet oniy) £35.00

THE LOWBROOK TAPES  Suite of 6 Numeracy programmes for the primary school _
(fractions, carrying over, etc,

‘ot cassette £10.00

SHAPE MANAGER Does for shapes what a word processor does for words.
From Sinta Software. Kit (Apple) £39.95

TYPE-RIGHT Lower-Case word processing with Appie Writer. Full shift

kay operation. Plug-in fitting with disable switch. Manual,
fitting instructions, software on disk.
Apple dnly £46.50

All prices incl. VAT: m TH—
— ;j ]

WIDA SOFTWARE 2 Nicholas Gardens, London W5 5HY. Tel: 01-567 6941

H+L COMPUTERIIARE

P.O. BOX 34, CHEADLE, CHESHIRE. SK8 4PT
THIS MONTH'S SPECIAL OFFER:

EPSON MX—80FT/2 £465
{Includes V.A.T. & Carriage)

Features include: * 9x9 DOT MATRIX * TRUE DESCENDERS
* FRICTION FEED or PIN FEED
* BIT IMAGE PRINTING
* BI-DIRECTIONAL WITH LOGIC SEEKING
* VERSATILE INTERFACE OPTIONS
* 8 INTERNATIONAL CHARACTER SETS
* HIGH RESOLUTION GRAPHICS

** OFFER CLOSES MAY 30th 1982 **
QUALITY 5.25” DISKS

* SSDD PER PACK OF 10 £19.50 * FREE LIBRARY CASE
* DSDD PER PACK OF 10 £25.50 WITH EVERY 10 PACK
PRINTERS

EPSON * TEC * INTEGREX * MICROLINE * NEC * BUTEL * QUME * FUJITSU
* QLYMPIA * RICOH

DISK DRIVES 5.25”
for TRS80 | & Ill, VIDEQ GENIE | & Il, ATOM, HEATHKIT & PROTON

* SINGLE SIDED 3540 TRACK £200.00
* DUAL SINGLE SIDED 3540 TRACK £350.00
* SINGLE SIDE 80 TRACK £265.00
* DUAL SINGLE SIDE 80 TRACK £520.00
* APPLE Il SINGLE DRIVE £270.00

CX80 COLOUR PRINTER

features include: * 7 COLOURS * PET GRAPHICS
INVERSE DOUBLE SIZE CHARACTERS
COLOUR COMPUTER NOT NECESSARY FOR USE
SWITCHABLE BAUD RATE
CENTRONICS INTERFACE (STANDARD)
* OPTIONAL — APPLE If, TRS80, IEEE 488 & RS232
*APPLE SCREEN DUMP CARD AVAILABLE
* SEND FOR COLOUR BROCHURE

PRICE £875.00

MONITORS: B/W OR COLOUR
* ALL PRICES EXCLUDE V.A.T. * S.A.E. FOR FURTHER DETAILS
* PAYMENT BY CHEQUE OR BANKERS ORDER  * CARRIAGE AT COST

TEL: 061 428 2014

® Circle No. 130
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Epson MX80 FIT Printer only £347

Mr. RETAILER N

POINT OF SALE

MENU

01=NAMES & ADDRESSES 11=BANK ACCOUNT
02=STOCK CONTROL 12=CASH SALES
03=RE-ORDER REPORTS 13=CREDIT SALES
04=STOCK ON DEPOSIT 14=CREDIT CARD SALES
05=STOCK VALUE 15=DEPOSIT SALES
06=PURCHASE LEDGER 16=CREDIT NOTES
07=0PEN PURCHASE LEDGER 17=REFUNDS
08=GENERAL PURCHASE LEDGER  18=PAYMENTS RECEIVED
09=0PEN SALES LEDGER 19=PAYMENTS OUT
10=GENERAL SALES LEDGER 20=DISPUTED INVOICES

COMPUTERS!
2 ROSE YARD
MAIDSTONE

KENT
21=HISTORY FILE
22=SALES ENOUIR&ES E ME14 1HM
23=PURCHASE ENQUIRIES :
rap-cl o Tel: (0622) 58356
25-SALES STATEMENTS
26=PURCHASE STATEMENTS
271 =SALESMAN STATEMENTS
28=DAY CLOSE DOWN
29=END MONTH PROCEDURE
30=RUN A NEW PROGRAMME

As it's name implies a programme dedicated to the retail trade. Turn any micro that works on CPM into a

POINT OF SALE Till and Complete Bookeeping System. Every aspect of the retail trade has been incorporated

i.e.: ‘sales section’; cash sales, credit sales, credit card sales, deposit sales, credit notes, refunds, payments Mr. Retaller Programme
on account, account enquiries, which of course is the most important thing you need. Once invoked all you £975 + vat

have to do is input stock number, asks quantity, shows price and description. If correct you can total sale or

continue. If you total, Mr. Retailer will ask amount tendered. Then shows you change given. Then prints Complete System:
invoicelreceipt showing the above mentioned in greater detail. As invoice is printing Mr. Retailer automati- summ.l Emm MX80
cally adjusts stock, automatically enters double entry ledgers, automatically enters salespersons account, v

automatically enters VAT, automatically enters weeks sales, automatically enters months sales, automati- F/T Pl‘ml‘,

cally enters years sales. All this done from POINT OF SALE. No other further book keeping required and its BEKW sanvice

fast, so no customer frustration! Does not require special trained operators. II:IllIhg Mr mta"hl‘

Multi-user systems available.

S.A.E. for printouts or make an appointment for a demonstration. programme £3,395

.34
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Put some

Petspeed compiled programs Just ZIPP through
your Commodore computer.

To illustrate the point Oxford Computer Systems
(Software) Ltd., have produced an enlightening
demonstration disk entitled “Lite in the Fast Lane”,
which gives objective comparisons between Pet
Basic, Petspeed and the altemative Basic
Compiler.

Petspeed is the only optimising Basic Compiler
available for any microcomputer, which is only one
of its other advantages.

FASTER - Petspeed is capable of

] ]
zl I“ double the speed of the DTL Basic
Compiler and up to 40 times the speed

programs

® Circle No. 133
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of Pet Basic.

SHORTER PROGRAM SIZE - the size-of long
programs is considerably reduced.

COMPATIBLE ~ Petspeed will compile ANY Pet
Basic program.

OPTIMISATION - Petspeed is the only optimising
Basic Compiler available for any microcomputer,
becapse of its optimisation, programs run much
faster.

SECURITY - Your programs belong to YOU.
Oxtford Computer Systems (Software) Ltd. makes
no claim on Petspeed Compiled programs. No
key or security device is required for compiled
programs and users can build in their own
protection. Petspeed code is unlistable and
compiled programs cannot be tampered with.

PRICE - we will leave you to compare prices.

Also available COMPILED INTEGER BASIC -
150 to 200 times the speed of Basic Compiled.
Compiled Basic is for those applications where the
speed of the machine is required without the
inconvenience of assembly level programming.
Ideal for scientific and educational users. "m*a
Compatible with Petspeed. f’ %
Do

Petspeed for 8000 series
Compiled Basic

Special Offer: Petspeed for 8000 series PLUS
Compiled Basic for just £320.

Prices do not include VAT or postage & packing.

Write or phone today for a free copy of the Life in
the fast lane’ demonstration disk.

Oxtord Computer Systems (Software) Ltd.
7 & 8 Park End Street, Oxford OX1 1HH
Telephone Oxford (0865) 49597




COLUMBIA ~ a complete range
f microcomputers from

520K~ 380M

Single and multi-user upgradeable/expandable
from Columbia Data
Systems offer the disk storage capacity that’s

microcomputer systems

exactly right for you. Single user machines to
take 54" or 8" floppy disks giving 320K-
2.4M capacity and multi-user machines
with up to 80M on hard disk. Up to S
users can work on different programs
simultaneously while sharing a single
processing system. Ideal for word pro-
cessing, general accounting or other
special purpose business applications.

p

Icarus handle the whole range of microcomputer systems produced by Columbia

Data Systems of the U.S.A. This includes CP/M and MP/M single and muln-termnal

e

e

units with hard and floppy disk storage capacities. It is adaptable to suit each and every micro-based
application there is. So whenever you need a microcomputer, for whatever purpose, Columbia and Icarus have the answer.

The Icarus dealernetwork

ABRAXAS COMPUTER DATA WARE, 48 Eaton Drive,
EMPLOYMENT, 357 Euston Road, KINGSTON, Surrey KT2 70QX.
LONDON NW13AL. Tel: 01 546 2984

IEL0IBsH20e) DAYTA, 20b West Street, Wilton,
A.P.LTD, Maple House, Mortlake  SALISBURY, Wilts.
Crescent, CHESTER CH3 SUR. Tel: 0722 74 3898

LERlza o0z DRAGON SYSTEMS LTD, 17
AMCO LTD, Playfair Road, LEEDS  Walter Street, SWANSEA, W. Glam.
LS10 2GP. Tel: 0532 708321 Tel: 0792 749486

BASIC BUSINESS SYSTEMS, 61 DUPLEX COMMUNICATIONS, 2
Loughborough Road, WEST Leire Lane, Dunton Bassett,
BRIDGEFORD, Nottingham. Lutterworth, LEICESTERSHIRE.
Tel: 0602 819713 Tel: 0455 209131

BUSINESS INFORMATION EASIBEE COMPUTINGLTD,
SYSTEMS, 602 Triumph House, 133/135 High Street, LONDON
189 Regent Street, LONDON. E6 IHZ. Tel: 01 471 4884

UGk () ESCO COMPUTING LTD, 154
BORDER COMPUTING LTD, Dog  Cannongate, EDINBURGH.
Kennel Lane, BUCKNELL, Tel: 031 557 3937

Sl STIR0E0 7 2] ESCO COMPUTING LTD, 40a
CAMBRIDGE MICRO Gower Street, GLASGOW GS1 1PH.
COMPUTERS, Cambridge Science  Tel: 041 427 5497

21{',‘6;';'3“3"{‘42;’2" -CAMBRIDGE. b LI CIENT BUSINESS SYSTEMS,
: 9 Clarence Street, BELFAST I,
COMMONSENSE COMPUTING  N. Ireland. Tel: 0232 647 538

ZDI;-‘I,;DH’ ¥e(1)023’;27 "1?9[? EECRIS EMTEK, 40 South Furzeham Road,
i BRIXHAM, Devon. Tel: 08045 3566

CONQUEST COMPUTER SALES

LTD, 92 London Road, BENFLEET,

Essex. Tel: 03745 59861

CULLOVILLE LTD, Thornfield,

* Woodhill Road, SANDON,

Chelmsford, Essex. Tel: 024 5413919

DATA PROFILE, Lawrence Road,
Green Lane, HOUNSLOW,
Middlesex.

Tel: 01446 1917

FARMFAX LTD, 17 Hylton Road,
PETERSFIELD, Hants.
Tel: 0730 66123

B. FITTON, 97 Melbourne Road,
ROYSTON, Herts.

G.T. OFFICE SYSTEMS, 12
Clovelly Road, LONDON W5 SHE.
Tel: 01 567 9959

G.1.C.C., P.O. Box 519, Manama,
Bahrain.

JAEMMA LTD, Unit 24, Lee Bank
House, Holloway Head, Lee Bank,
BIRMINGHAM. Tel: 021 643 1609

JENNINGS COMPUTER
SERVICES, 55/57 Fagley Road,
BRADFORD, W. Yorks.

Tel: 0274 637867

LONDON COMPUTER CENTRE,
43 Grafton Way, LONDON W1.
Tel: 01 388 5721

M.G. ENTERPRISES, 32 Rue Victor
Hugo, 92800 Puteaux, France.

MASS MICROS, Wellson House,
Brownfields, Welwyn Garden City,
Tel: 96 31436

MICROAGE LTD, 53 Acton Road,
LONG EATON, Nottinghamshire.
Tel: 06076 64264

MICROSERVE LTD, 811 Kennedy
‘Way, Pelham Road, IMMINGHAM.
Tel: 0469 72346

MICRO SOLUTION LTD, Park
Farm House, Heythrop, CHIPPING
NORTON, Oxon. Tel: 0608 3256

OMEGA ELECTRICLTD,
Flaxley Mill, Flaxley Road,
MITCHELDEAN, Glos.
Tel: 045 276 532

RANMOR COMPUTING LTD,
Nelson House, 2 Nelson Mews,
SOUTHEND-ON-SEA.

Tel: 0702 339262

ROGIS SYSTEMS LTD, Keepers
Lodge, Frittenden, NR.
CRANBROOK, Kent.

Tel: 058 080 310

S.D.M. COMPUTER SERVICES,
Broadway, BEBINGTON, Merseyside
L63 SND. Tel: 051 608 9365

§.M.G. MICROS, 39 Windmill
Street, GRAVESEND, Kent.
Tel: 0474 55813

SAPPHIRE SYSTEMS, 19-27 Kents
Hill Road, BENFLEET, Essex.
Tel: 03745 59756,

For further details, orifyouwant
; to become adealeryourself, contact:

CARU

Computer Systems Ltd.

SHEFFIELD COMPUTER
CENTRE, 225 Abbeydale Road,
SHEFFIELD $7 I E]. Tel: 0742 53519

SORTFIELD LTD, E. Floor,
Milburn House, Dean Street,
NEWCASTLE-UPON-TYNE.
Tel: 0632 329593

SPOT COMPUTER SYSTEMS
LTD, New Street, Kelham Street
Indus. Estate, DONCASTER,

S. Yorks. Tel: 0302 25159

STAG TERMINALSLTD, 30
Church Road, Teddington, Middlesex.
Tel: 019430777

STUKELEY COMPUTER
SERVICES, Barnhill, STAMFORD,
Lincs. Tel: 0780 4947

TERMACRE LTD, 126 Woodwarde
Road, LONDON SE22 8TU.
Tel: 01 693 3037

THAMES VALLEY COMPUTERS,
10 Maple Close, MAIDENHEAD,
Berks. Tel: 0628 23532

TURNKEY COMPUTER
TECHNIQUE, 23 Calderglen Road,
St. Leonards, EAST KILBRIDE.
Tel: 03552 39466

THE COMPUTER ROOM, 87 High
Street, Tunbridge, Kent.
Tel: 0732 355962

WELSH BUSINESS SYSTEMS
LTD, 1 Windsor Chambers, Windsor
Arcade, PENARTH. Tel: 0222 700059

WORD PERFECT, 40 Rose Street,
WOKINGHAM, Berkshire.
Tel: 0734 782148

Icarus Computer Systems Ltd. Deane House 27 Greenwood Place London NW5 1NN Tel: 01-485 5574 Telex: 264209
@ Circle No. 134
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R MICRO F N.

KAGES

At Comshare,while we’re develop-
ing our software, we're also developing
our biceps.

(As we’re No.1 suppliers of finan-
cial packages in Europe, it’s important
to have both.)

Fastplan is our powerful new
menu driven micro based financial plan-
ning system, at a cost effective £395.

However, add 24 offices through-
out Europe, custom-built training
schemes, a free enhancement service,
as well as our Helpline and you’ll

PRACTICAL COMPUTING April 1982

James Lascelles, Comshare Ltd.

CIAL PLLANNI ’s. *" :

'_
.
o

T

appreciate that brains aren’t everything.
Muscle counts as well.

PC4/4/82

32-34 Great Peter Street, London SW1.

I want to know more now. Please send me your
Fastplan Factsheet.

Name:
Company:_
Address:__

® Circle No. 135
37



APPLEINTO
ragd

N

With the help of ORBIT software you can give your Apple the performance
of a £2,500,000 mainframe computer. Because ORBIT is parameter driven it
can be configured to suit your requirements without the expense of a
tailormade package.

o

ORBIT includes:
SALES LEDGER STOCK CONTROL
PURCHASE LEDGER INVOICER
GENERAL LEDGER SALES ORDER CONTROL

The ORBIT design philosophy means that any of these modules can be used
stand alone or as part of an integrated business control system. The capacities are
set by the disk storage attached to your system.

Before you make a decision about management or accounting software send for our full
operating manuals. Price is refundable on purchase of an ORBIT program.

Vlasak also produce the highly successful PAYROLL 2 BETA,
MEGASTOR high capacity 8-inch disk drive, PRO-TECT to back
up the Apple Profile hard disk and are specialists in the

~
provision of personalised continuous stationery. ]

For more details about ORBIT software please tick

} box(es) and return coupon to us

1 Please send me details Please send me the ORBIT

D about ORBIT System D Ledger System Manuals
Please send me the ORBIT (Purchase, Sales, General

D Stock Manual at £12.00 Ledger) at £35.00 (inclusive of

APPLE is the registered trade mark of APPLE COMPUTER INC. [

I

|

: (inclusive of postage & packing) postage & packing)
I

1

1

- okl ‘  YEARS BXPERIENCE Wit
Wik ISR \ APPLE COMPUTERS AND

ACCOUNTING/MAMAG EMENTY { | enclose a cheque/postal order for £

D Please send me details of other products (specify)

" = \ 4 Tl '\
Lo QPNIOWTST T CONTROL PROGRAMS i

SYsien 1S | COMPANY:
= y [ a VLASAK HOUSH . STUART ROAD, HIGH WYCOMBE, BUCKS HP13 6AG 1
{ TEL (0494) 448633 TELEX B37413VLASAK G 1 ADDRESS

NATIONWIDE DEALER NETWORK

D e v S —— — = i - v ]

1
| TELEPHONE:
L)

@ Circle No. 136
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MICRO PRO LIST
Wordstar ™ 3-X £250
Mail Merge £ 60
Data Star £170
Supersort I £120
Spellstar (USA dictionary) £120
Calcstar £150
MICRO SOFT LIST
Basic-80 Interpreter £150
Basic Compiler £190
Fortran-80 £210
Cobol-80 £310
MISC LIST
Compiler Systems CBasic-2 £ 65
CB80 £280
Sorcim Pascal/M £120
Sorcim Supercalc £170
Ashton Tate d Basell £380
Ecosoft MicroStat £150
t)rganic Milestone  £160
(critical path)

CP M 1s TM of Digntal Research. WORDSTAR is TM of Micro Pro
Other Products constantly being added to our range.
Send Jarge s.a.e. for latest list

TRADE ENQUIRIES WELCOME
Ordering Instructions: “EARGLAYCARD
Cash with order. Specify disk format, .-
Add £3.00 per itern P&P. Add 15% VAT seseem

BAMBERPLAN LTD

PO BOX 11 CRANBROCK KENT
TNI7 2DF Tel:(058080) 310

@ Circle No. 137
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' Don’t Gamble
when there’s so
much at stake!

We’re your
One Stop Shop
for Apple, Superbrain
and other leading personal
computers. We can offer the :
Tabs accounting and stock control
packages, Wordstar for word processing and Visicalc
for financial modelling. We provide on-site maintenance
and tailored programming services second to none. We
pride ourselves on giving first class customer support
and training.

Call us now and arrange a demonstration or ask for details
of our free weekly seminars.

5573 L0505
COMPUTER SALES AND SERVICES |
make sure you get itright

260 Cambridge Heath Road, London E2 9DA

Telephone: 01-981 7311 Telex: 8952578
® Circle No. 138
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TRS 80 Levels Il 16 K Tape
Video Genie 16 K Tape

The Newest and Most Astounding Arcade
Game that TALKS has just Reached Planet
Earth. Youcan't help yourself. You have to
stop them at all cost. Don't let up. Written
especially for high quality graphics you'll
simply be dazed and excited by the action.

i
TRS 80 Levels Il 16K Tape
Video Genie 16K Tape

Itis the year 2734. Our planet has chosen you to carry out the most important mission of the decade. The following is your top-secret mission briefing!

Several months ago the Kromorfkrom Empire invaded our planet and stole some of our newly developed and highly efficient *“‘Krotnium’* Star
Cruiser fuel cells. Your mission is to infiltrate the Kromorfkrom Empire and pass yourself off as commanding officer of one of their fuel transport
vessels. Once you have accomplished this, you must recover the fuel so that one of our Star Cruisers can warp in and take it back to our planet. You
will be given a small shuttle armed with a powerful laser device. Eventually the aliens will uncover your plot and you will be forced to shoot and destroy
them to protect the fuel. While you are defending at least one fuel cell, the aliens will be unable to use any of their high-powered battle equipment, for
fear of accidently destroying a fuel cell. Once the aliens have reclaimed all of the fuel cells they will then be able to unleash their newest and most

terrifying weapon ever: the Solar Waster! &

Dodge the alien Ramships and fire
missiles to destroy them before they get
you. The alien Flagship uses his deadly
laser bolt to transform a Ramship into
another Flagship or into your ship’s
ThisnFouna!) double. Look out! Destroy your double

and you could destroy yourself.
Force | TRS 80 Levels 11 16 K Tape
RS |MIOK Tapk 4—— Video Genie 16 K Tape i

Video Genie EG3003 16K Tape N =
Ca— il
. ﬁ -----------

Cosmic
Fighter {With Sound)

Your fighter appears below a convoy of TRS80Level 16K
Aliens! if you destroy them another set Video Genie 16K Tape
appears who seem to be slightly cleverer
than before! Soon your space station
nears but before you can dock the station
comes under attack! Survival is up to you!

The excitement is just beginning!!
\ /

3-D means that as you wander througtVthe mazes and buildingsAIl Tape/g
e

Watch out behind you!
As you hurry through
the maze collecting
modules you score points.

But don'tletthe Gobblemen
catch you. If you are crafty,
sneek up behind them and
neutralise them to gain extra points.
Just keep a watch. When they
attack you they come in fast.
Just don't lose your nerve.

]
-
’-h
[

full screen graphic display constanly shows your positionina # w8 SCARSsrD PR TH T C
perspective format as though you were actually there! This “rat’s @ | THEESSENTIAL SOFTWARE COMPANY ¥
eye” view adds an entirely new dimension to adventure. ¥= , (Viscounti Ltd.) 01-837 3154

English language commands can be entered at any time to manipu- Gl | 47 Brunswick Centre, London WCIN 1AF

i 1

I I

I I

late your environment. The command sets are extensive and sophisti- o e ol e T
cated. Dozens of objects are scattered throughout the mazes and ! enaleielasiampee e faignessEd e Piope :
buildings. You can pick them u!), burn them, throw them, etc. You = U riwacrma o W ¢ .
may need the sword to fight off an ugly little man. Or a steel rod to = | {plus 50p post & packing) 1
hold apart crushing walls. Deathmaze 5000 and Labyrinth allow the | Sgnature 1
traditional one and two word commands. Asylum incorporates our 3 1 Name !
Advanced Language Interpreter (ALI), which allows full sentence > : i :
input. - . i

Deathmaze and Labyrinth consist of 550 locations! ) ' e
ea yrin nsist of over ocations g ! waccessnon _:

Asylum tops 1200 locations! :
_4_0 @ Circle No. 139




Canned thoughts

SOFTWARE AUTHORS' stock in trade is, or should be, canned
thought. Yet, too often, what they wish on their unfortunate
victims is a can of worms.

What are the symptoms of brain damage induced by software?
We all know the archetypal programmer — the withdrawn
antisocial being, silent or wildly enthusiastic by turns, sullen,
argumentative, pedantic and incapable of rational conver-
sation or interest in anyone else’s ideas. The worms have
burrowed deep into the heads of these unfortunates.

William Blake wrote on this subject, and was of the opinion:

Oh head, thou art sick
The invisible worm
That flies in the night
In the howling storm
Has found out thy bed
Of crimson joy

And his dark secret bag
Does thy life destroy

The discriminating observer has to admit that Blake under-
stands the symptoms. But where do these worms come from?
The fundamental problem is, as so often in human affairs,
no-one’s fault. The things that computers can do are so much
more complicated than the things people can do that the user
needs a complete outfit of new concepts to handle them.
These concepts are much harder to grasp than say, the
concept ‘“tree” because there is nothing to see. A recent
editorial recalled the horrors of first trying to come to grips
with computing. For weeks “files”, “bytes”, “floating-point
arithmetic”, “vectors”, “indexes” *‘string pointgrs” and a
~whole host of ill-digested intellectual phantasms swirl about
in your poor head. Only after a good deal of experience does
some substrate of reality emerge, on to which to tack these
words.

The worms hatch out of the conflict between the ideas already
comfortably installed in one’s head and the new ones that

" have to be forcibly constructed out of such unpromising,
invisible materials. The conflict makes the worms. If you are
not all that keen on worms, the question to ask is, *“Could we
reduce the conflict?”” This is a hard one to answer because it
depends on so many things.

Think, for instance, of the steps you have to go through as a
newcomer to develop an idea of a disc file. You might start
with a paper file in a filing cabiriet. You have to make it
invisible and continuous. You have to get away from pages of
paper and move over to . .. well, there are pages, but they
are not quite the same. You have to spread this invisible,
continuous file over a piece of black plastic that you are not
allowed to touch and then get to grips with the idea that parts
of it are in RAM and parts are not, and that if it is not closed
at the end of everything there is nothing there next time you
look.

The whole process is an agonising business of making some-
thing out of nothing. It is not unlike trying to plaster a
ceiling. You get a good solid lump of concept on your trowel,
slap it up, and wait for it to fall on your head. If it stays up
you have to get some more up beside it quick before it dries
out and then, nine times out of ten, they will both fall off.

The difficulty of the whole business is- compotnded by lan-
guage. Practically all the words used in computing have
perfectly good meanings already: sector, record, memory,
processor, bus. In relearning them you have to throw away
hundredweights of perfectly good associations.

It improves matters a little if the concepts are well explained,
but in the end, explanations of computing are about as much
practical use as explanations of bicycling. You have to get on
the thing and wobble into the ditch. So how could we
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improve the mental ergonomics, spread pesticide on the
worms, and help the naive user?

‘The problem is largely historical. Computing started with
operations on bits. The complexities of bytes, files, lan-
guages, output were grafted on to the central concept of the
processor. They arose in ways that made sense to the
engineers who built the machines and the systems program-
mers who made thein go. We, obedient users, 40 years down
the road, docilely assume that we have to learn all these
tough ideas too, even though they correspond only vaguely
to the ideas we want to manipulate.

Let’s start with the idea of screen and file in the context of word
processing. You might expect the letter corresponding to the
key you hit to appear on the screen as it would on paper. You
then expect the document you have created to be “in the
computer’s memory banks”. This is not at all unreasonable.
Yet how many word-processing packages start out with
exotic questions about the number of disc sectors to allocate?
How many more, which avoid that difficulty, expect the user
to manage the business of writing RAM to disc and paging in
new buffers full of text for editing? Most of us have met the
word processor that leaves the files empty if you do not go
through some absurd rigmarole of closing them? Even those
that spare us these troubles are quite capable of allowing a
text to be edited that cannot, in the end, fit on to the disc.

Even though the user must, by virtue of the power word
processing gives you, understand and manipulate more ideas
than you need simply to type on paper, there are no word
processors that restrict their concepts to those the user
actually needs. Of course, if every software package requires
the user to make decisions about disc files, it is hard to realise
that the user need not necessarily know or care about them.

A great American aircraft builder used to advise his designers
to “simplicate and add more lightness”. This is no bad advice
for the software author too; the difficulty is that simplifica-
tion is very much harder work than complication. Yet this is
work that urgently needs doing at this stage of the game.

One easy way of simplifying things is to go through the manual
of whatever software is to get the treatment, and look for the
word “must”. “If there is not enough disc space you must
erase ...”; “To open a file you must ...”. Whenever
something “must” be done the computer ought to do it. The
user ought only to be asked when choices are to be made and
the choices should be presented in understandable terms.
“Do you want to keep your back-up version of this text, or
erase it”? Ideally, anything in memory should also be on disc
and the user should be unaware that RAM exists. When hard
discs become commonplace it may be unnecessary for the
user to know explicitly about either RAM or files: it might be
better to present some in-between concept — just as the idea
of a CP/M file conceals the ideas of sector directories and
random access.

Ultimately, this all comes down to marketing. You do not sell
computers or software: you sell power, speed, convenience,
prestige — in the customer’s terms. If the customer cannot
understand what it is you’re trying to sell, then you will never
sell it. You have to offer concepts that are already properly
understood. You certainly cannot assume that the intellec-
tual scrap-heap we have come to accept is already there.

The time is ripe for some powerful, simplifying ideas that start
with the user rather than the machine. Let us ask what
concepts are actually needed to manipulate the kind of
information that people want to put on micros. Then we ask
how they can be made to work using the available hardware
and software. If only one-tenth of the passion that goes into
the language debate could be focused on this much more
important problem, we would make startling progress. [
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Starta stopwatch on our new
Turbocharged Series 5000SX and
Series 8000SX microsystems and
watch them run rings around
other systems.

Bullt to the highest standard of
reliabllity, they support a mixture
of 5in and 8in floppy and
Winchester drives with tape back-
up units. In other words, a storage
capability extending from 400KB
to 130MB.

But what makes the Series
5000SX and Serles 8000SX really
pull away from the rest of the field
Is their unique and exceptionally
powerful disk operating system —
TURBOdos. Written specifically for
the 280, TURBOdos loads
programs up to six times quicker
than CP/M*. And processes files up
to five times faster.

TURBOdos gives the new systems
many of the features available only
on minicomputers. In muiti-user
mode, it allows multi-processor
network users to share mass
storage, printers and other
peripherals. And its advanced

OEM, system house and dealer enquiries are invited.
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fallure detection and recovery
facility makes a TURBOdos system
virtually crash-proofl Other
features include:

® Fuli CPIM compatibility even in
multi-user/inetwork systems,

® Up to 30% more data can be
stored on each floppy disk,
compared to CP/IM.

® Support for up to 2000MB of
hard disk storage.

® Random access to files up to
67MB.

® Up to 16 users supportedin
multi-processor mode.

® Automatic concurrent print-
spooling support for up to 16
printers.

® File and record-locking facilities.

® Complete diagnostic selif-testis
performed atevery start-up.

® Read after write verification of
all disk update operations.

® \Whenerrors are detected,
operator is given clear
diagnostic messages and a
variety of recovery options.

TURBOCHARGED PERFORMANCE:

when you need sp

TR o ijtitg,

“W,,
2 7,

= i, ' |
| @ (
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~CPIM is a trademark of Digital Research

33

User-defined program auto-load
at cold or warm start.

Disks can be changed at any
time without warm start delays.
Command files may be nested
to any depth.

User programs may activate
command files for execution.
Communications channel
interface.

Real-time clock support.
Systems are easy to configure
due to modular construction.,

® Circle No. 140
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Our Feedback columns offer readers the opportunity of bringing their computing
experience and problems to the attention of others, as well as to seek our advice or
to make suggestions, which we are always happy to receive. Make sure you use
Feedback—it is your chance to keep in touch.

Improved graphics

LIKE R J GREENHILL, Feedback, January
1982, 1 found the Portable Graphics
- series by Wynford and Jane James most
useful and certainly the best published
games for some time. However,
Greenhill’s random-movement selector
does not eliminate all the difficulties of
Wallball.

I find that the computer tends to find
itself in dead ends of its own making
relatively quickly, so my improvements
may be of interest.

I have incorporated a speed-up
arrangement in line 350. This line is
simply a time delay from which § is
subtracted at each pass. It is reasonably
simple to replace the 5 with a variable

which is changed by the setting of the skill

level entered in line 1060. So, at skill
level 1, a larger number is subtracted
than at lower skill levels. This causes the
movement of the trails to accelerate, and
before long you will find you need plenty
of skill to avoid a crash.

In addition, I have incorporated a scor-
ing system. This is a simple counter which
increments at each move made by the
computer. When one game ends, line
360, the score is added to a running total
if the player wins, and subtracted from
the running total if the computer wins.

The final score is printed after the final
run, in line 440. The increments can be
fixed or made variable in the skill-level
line — higher increments for more skill.

The effect of these two improvements
is that the player tries a high skill level for
a higher score and lets the computer run
for as long as possible before trapping it
50 as to build up the score. By this time,
however, the acceleration has built up so
that it is much more difficult to control
the player’s trail.

In addition to these changes to Wall-
ball, perhaps I might point out two errors
in other programs of the same series
which readers may not have found. In
Head on Crash, November 1981, I found
that after clearing the board the first time
the score continues, but subsequent clear-
ings will not reset the board and the
score. This is quickly remedied as follows.
Eliminate NH =0 in line 85 and re-insert it as
Line 81 NH=0.

In Alien Maze, December 1981, line
650 has a misprint-and should start with:
650 If CB =0 then Poke, etc
not 650 ECB =0 then Poke, etc

B L Hensman,
Keighley,
West Yorkshire.
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Maze corrections

1 SUCCESSFULLY used the maze-making
program on “Portable Graphics” Practi-
cal Computing December 1981 — on my
UK 101. There appears to be an error in
line 650, which should read:
650 IF CB =0 THEN POKE P1, W3: POKE P2,
W3: POKE P3, W3
A repetitive division-by-zero error
tended to occur in line 105, which 1
prevented by inserting a new line:
104 IF LD =0 THEN LD =2
Other UK 101 users may be interested in
this amendment to line 950, for which
experiments were recommended in the
article:
950 TL=53332: BL=54164: TR=53357:
BR =54189: LL =64. DW=2: CD=3
Simon Talbot,
Garston,
Hertfordshire.

Authors reply

R J GREENHILL’s letter in January 1982
Feedback was a constructive criticism of
our portable graphic series which started
in the October 1981 issue. It was clear
from several letters we received that we
should have clarified the keyboard-
control command used by the Super-
board. We feel that Greenhill’s own
explanation should resolve these prob-
lems for readers.

Regarding Rem statements within
programs, it is sometimes difficult to
include these when only 4K RAM is
available. We concede that on shorter
programs we should not omit Rems — a
bad habit.

We had already begun to incorporate
the keyboard-control commands into
subroutines in later programs and — as
Greenhill said — this should aid portabil-
ity.

We are currently working on a collec-
tion of portable programs which we hope
to have published in 1982. If any reader
feels that features in the previous pro-
grams made transfer to their own micro a

problem, we would be pleased to hear.
from them. Any other suggestions for -

improving portability would also be wel-
comed.
Wynford and Jane James,

Royal Tunbridge Wells,

Kent.

Family tree

THE ARTICLE ‘“‘Climbing the Family

Tree” in the November 1981 issue is a

{ reminder that family records represent an .

almost ideal database which is more eas-
ily handled by computer than manually.
Yet few serious genealogists will be satis-
fied with no more than 30 direct ances-
tors. So often it is the collaterals which

-provide the clues to extend the main line

further back.

There must be many people tackling
these wider problems for themselves and
thereby reinventing the appropriate
wheels for organising the data about rela-
tives or indexing the names in public
records.

The time is ripe for them to meet and
share their experiences. The Society of
Genealogists plans to organise in June
this year a seminar to provide an oppor-
tunity for that exchange. The director of
the Society, A J Camp, would like to hear
from anyone wishing to attend or contri-
bute to such a meeting. Write to him at
the Society, 37 Harrington Gardens,
London SW7 4JX, mentioning any spec-

| ial interest or progress you have made.

The detailed program will depend on the
response and will be sent to you in due
course.

Similarly, the Society is considering a
newsletter on the applications of comput-
ers to records of genealogical interest. If
you would like to subscribe or contribute
to it, please let the director know.

A Sandison,

Chairman, Computer Committee,
Society of Genealogists,

London SW7.

DNA twist

WE VERY MUCH enjoyed the article ‘DNA
the First Machine Code’ by John Leach,
in the January 82 issue. However, we feel
that we must attempt to rectify certain
slight misconceptions expressed by
Leach, in aspects of the genetic code as it
is understood today. Also, we wish to
point out certain program errors and
modifications.

Firstly, and most importantly, what
Leach says about messenger RNA is mis-
leading. He implies that mRNA is made
by attaching itself to the start codon, and
is copied along the DNA from that. This
is not so.

A simplified explanation of what gen-
erally happens is this: mRNA is made by
an enzyme RNA polymerase which binds
to a reconision site on the DNA before
the coding part of the gene — or program
— called the ‘promotor’. The enzyme
moves down the DNA, making an exact
complementary copy of that strand of
DNA, except that it makes the copy in

(continued on page 45)
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ATLANTIC
COMPUTER STORE

,,-Jr M il s, R ARSI biiti: TSI W™ Mt AOORE SRS

...RENT...LEASE...BUY... RER
ASE...BUY...RENT...LEASE .|

APPLEIl COMMODORE |

48K Apples £650.00
Double Disk Drives with Commodore 8032 CBM £755.00

Controller Card £550.00 Commodore 4032 PET  £595.00
Monitors from £ 99.00 - 7 . Commodore Printer 4022 £395.00
Z80 Soft Card £195.00 Commodore 8050 £795.00
geﬁgl/ Parallel % dSi00 m Bags of Software

ards . - S ial Ofer:—
Visicalc 3.3 £100.00 DMs. £200.00

Full Range of software — — Visicale £100.00
too numerous to mention! J \

PRINTERS . . SUPERBRAIN :175
Microline 80 £295 e e e o
* Epson MX80 £350.00 and Invoicing @ £350. Sc:leesrLeIg;r
| Anadex DP @ £350. Purchase Ledger @ £350.
" 9500 £875.00 | General/Nominal @ £400. Name &

. : = Address @ £250. Complete Package
Centronics  £299.00 ' so far @ £1650 plus Payroll @ £500.

SPECIAL OFFER

FFER B TR e : .
PECI_AL O LETCIAE A Letter quality word processing
S RICOH =8y / system. £2,995

\ £1295.00 60c.p.s. /A includes 1 days training. )

T

Buy a typewriter which ) TELEVIDEO NETWORK HAS ARRIVED! N | ( SPE CIAD

you can use with System II: supports up to six users. Single board design. Z80A, 64K of
your computer Ram memory. 4K EPROM. 10 Mbytes 5% Winchester disk drive.
Silver Reed/Olivetti RS232 - l.O?ﬂbﬁy‘e mini-floppy disk buck‘;up unit. Pcn‘ﬁ].l;l poﬁ'xc'xsnadot&olsaeoriouol
? ports for printer attachment and servicing. With one , 130. P R HA SE
R T e Each additional 64K terminal £1026.00 U C
Olympia Scripta A MUST FOR 23 :
k&R MULT] USERS British micro
CB_.')0.00 + VAT existing ep/m software. 64k cpm

Dual Drives. 350 Kb
per drive.

@ 1350 ex-stock)

ATLANTIC SERVICE FACILITIES LOW-COST
The company provides full servicing cover throughout the entire country on a 24 £375 : MAINTENANCE

hour call-out basis. Additionally, the company has its own hardware . £175

engineering team based at the main office in London. £350

ATLANTIC CONSULTANCY Nmrormodsller &s || INSURANCE
The Company also retains the services of highly experienced computer Supercale E for Aﬂa]’lhc Customers
consultants who are readily available to design a system to meet your special D.MS. Y

business requirements. Spellbinder L £50 00 peI annuim.

*Wordstar

ATLANTIC TRAINING SERVICES Mailmerge ,' PETS, APPLES,

Atlantic Micro Systems provide a modern, 3,000 sq. ft. professional training Supersort 5&

cy;:u capable of training up to 250 people %‘Emié}g the latest teaching Redword UPERBRAINS J

. QUIRIES WELCOMED /' *Available on Apple

A A Telex: 896691 1RG ATLANTIC

Ovemight deliveries. Telephone orders
welcome on all credit cards. All prices
are exclusive of VAT and delivery.

ATLANTIC MICRO SYSTEMS sy e et ol L
@ Circle No. 141
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(continued from page 43)

RNA, which contains the base uridine
instead of thymine.

This mRNA contains a good deal of
material additional to the coding part of
the gene, including the start and stop
codons. It also contains an area recog-
nised by the ribosome. The ribosome
attaches to this site, but starts to translate
the message into protein from the start
codon.

The best comparison of this with the
way a computer program works that we
can think of is that the promotor region
acts as the name of a program. The
program is called up by its name, from
whatever form of storage, disc, tape or
chromosome, to a short-lived copy — the
program loaded into the computer’s
RAM or the mRNA. The start codon acts
as the first line number, anything else is
not read. The program is run from that
copy and not the original.

Whilst on the subject of anology, the
computer mimics genetics in other ways.
Perhaps the most interesting is the use of
library routines. A kind of library is used
by certain specialised genes, such as the
immunoglobulin genes. These code for
the proteins protecting us from infections
caused by bacteria, viruses, and other
foreign bodies. These genes are bizarre in
that each gene is constructed by a combi-
nation of several pieces of DNA from
various sets. In other words, there is a
series of programs, any of which may be
selected, and which may use a combina-
tion of two library routines, one from
each set.

This leads to an enormous variety of
related proteins coded for by a relatively
small amount of DNA. Every time man
thinks he has been clever, life has beaten
him to it.

Other niggles with Leach’s article are
that; transfer RNA is not a hairpin struc-
ture. It has a clover leaf appearance, with
the anti-codon on the second leaf. This
consists of the triplet of bases which
complement exactly, and therefore pair
with the codon.

Leach is correct when he states that
three-dimensional structures play an
important role, since shape defines func-
tion in proteins. However, he implies that
if just any one of the amino acids in
haemoglobin is changed, sickle-cell
anaemia results. The change causing
sickle-cell anaemia is a very specific one.
The glutamine in position 6 in the B chain
is replaced by a valine.

Other amino acid changes in haemo-
globin may have profound effects on its
function, but will not necessarily result in
sickle-cell anaemia. Altogether, about
150 kinds of mutent haemoglobin have
been found in humans. Nearly all are the
results of a single amino acid change.

Here are one or two points about the
program listing. a) In line 330 the Goto
340 statement is not required. b) In line
2520 the first D$ should be ES.
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‘Add 2625 IF EP =0 AND DP =0 THEN PRINT
“Enzyme and DNA not selected™:

GOSUB 2860: GOTO 2200
and in line 2320 alter 2630 to 2625. Alter
line 2590 to read:
2590 GOSUB 1740: FOR 1 =1 TO 12:
PRINT :NEXT | :GOSUB 2800: GOTO 2200
David and Linda Priestley,
Henton,
Oxfordshire.

Micros in schools

THE ARTICLE by Tony West in the Janu-
ary 1982 edition on the use of microcom-
puting in primary schools gave a reason-
able description of a program which he
obviously finds helpful and stimulating
for the children in his charge. However,
the article, although an adequate descrip-
tion of one particular program, never
attempted to answer the one question
which teachers who have had no experi-
ence of computers ask: why use a com-
puter?

To moderate the rush of teachers who
read this article to the micro shops, I feel
I must give some reasons why the micro
should not be used for this particular job,
at least not in this form.

If this program were guaranteed to
meet the aims and objectives which the
teacher had set out to achieve, how could
35 children in one class make use of it?
The only answer for this program would
be for each child to have access to the
machine.

We have two microcomputers in the
school where 1 teach, and we have great
difficulty in coaxing the children into
using them. It is not that they do not want
to; we have not the time to let them.
Some advice on how to overcome this
problem would be more useful than a
fairly technical description of a program.

Tony West says: “Numerical accuracy
in adding the digits is ignored and the
child can correct any such mistakes”. I
hope I have not taken this quotation out
of context, but what a statement for a
teacher to make. Supposing the child did
not realise he had made a mistake?

The second quotation I would like to
draw attention to is: “Should he make a
mistake when entering these digits, the
computer waits until the correct digit is
pressed”. If the child knows the correct
digit then the program is wasted on him;
if he does not then ignoring his attempts
does not help him.

The rest of the article describes the
programming tricks which make the
program run. They are the trivial parts.
What is much more important is how they
allow the child to learn. In a program
which is a test where wrong answers are
not allowed, there seems to be little scope
for learning.

Before we make computing attractive
to primary schools, we must make it right.
The process which Tony West is trying to
teach with the program under question is
only one part of the complete addition

E— = — =~ S —mme e Feedback :

algorithm which primary schools tradi-
tionally teach. The whole process must
undergo much greater analysis before we
decide if the use of a micro is justified.
There is no doubt in my mind that the
microcomputer offers a challenge to
primary education. I think it has enorm-
ous potential which we are only just
beginning to appreciate. However, there
is a great deal of hard work to be done to
realise that potential, and programming is
only a very small part of that work.
Colin Watkins,
Primary Computing Co-ordinator,
Birmingham Educational Computing
Centre,
Birmingham.

Comal again

HAS ANYONE a Data-statement generat-
ing program for the TRS-80 level 1II? I
need it for machine code and assembly
language programming. Also, I would be
very interested in corresponding with
anyone trying to implement Comal on a
TRS-80. Since receiving a copy of the Pet
6502 version, I have been very impressed
with its simplicity and structured
approach.

When defending Basic many claim that
it is easy to learn; but what they do not
mention is that it is easy to learn badly.
Comal is easy to learn but it forces the
user to analyse problems and to write
programs in a more disciplined manner.

By adopting a hotch-potch of the two
for its otherwise sophisticated machine,
the BBC is doing present and future
computer users a great disservice. Why is
there no ‘While Do’ facility for example?

In today’s modern businesses the
keyword for efficiency is ‘structure’. It is
sad that the BBC educates the population
in computer programming with little
emphasis on this vital approach. How
long will it take to re-teach all these -
people to reach the level of the rest of
Europe where Comal and structured
programming is already so widely taught
from schools upwards.

C J Brady,
Shoreham,
West Sussex.

Unix group

1 HAVE BEEN asked by the American
commercial Unix organisation user group
to form a similar group in the United
Kingdom. Since the Computer Retailers’
Association also has an interest in Unix,
we will hold a session for all interested
parties in commercial Unix. All parties
wishing to attend should write to: Dr
Keen, Chairman of Technical Group,
Computer Retailers Association, Owles

Hall, Buntingford, Hertfordshire.
SG9 9PL.

Tim Keen,

Buntingford,

Hertfordshire.[T]
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Universal appeal of
CBM'’s new micros

COMMODORE Business
Machines is about to upset the
microcomputer applecart with
the introduction of a “univer-
sal microcomputer”. The new
machine will be capable of
running software originally
written for rival machines. In
addition there will be two new
personal computers, and a
video game which will double
as a microcomputer will also
be released.

The universal microcom-
puter will initially be able to
emulate the Apple, Tandy and
IBM microcomputers, thus
opening up the machine to a

large sector of the microcom-
puter software market. It will
feature as an option on the
Commodore 64, using plug-in
modules. The beauty of the
move is that it means Commo-
dore users will now be able to
implement packages
developed by rivals, after they
incurred the expensive
development costs. The target
price of this machine will be
under $1,000, grossly under-
cutting the opposition.

The new computers are all
aimed at the lower end of the
personal micro market. It
appears that Commodore is

CBM founder Jack Tramiel — plans in the pipeline.

Chaper R
for ZX-81

BYG BYTE is an alternative
16K RAM pack for the ZX-81
microcomputer. Costing only
two-thirds the price of the
Sinclair memory add-on, the
Byg Byte is fully compatible
with the ZX-81. Each pack is
fully assembled and tested
before leaving the factory, and
it is cased to avoid handling
problems.

At only £34.95 including
VAT, postage and packing,
together with the maker’s full
guarantee, the Byg Byte must
represent considerable value.
Delivery time is currently
within 28 days. Byg Byte is
available from Computer
Aided Printing Services, 56
Trafalgar Avenue, Brox-
bourne, Hertfordshire EN10Q
7DL. a
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Noise pollution is the price
we have to pay for
microcomputers and word
processors. The rasp of the
dot-matrix printer is as
common as the tap of the
typewriter these days, but
often it is much louder. To
remove these unpleasant
noises Ventguard has
developed a range of
printer covers. They are
available for the
Commodore 4022 and 3022
tractor printers, as well as
a number of the popular
word-processor printers —
Qume, Nec and Diablo
among others. All
functions of the printer
remain accessible with the
cover in place. Contact
Ventguard, Unit 12, High
View Avenue, Keyworth,
Nottinghamshire.
Telephone (06077) 5856. [

making an attempt to produce
a range that is both cheaper
and more accessible than any
other. One of the “fun” per-
sonal computers will be little
more than an intelligent music
synthesiser, though it will not
be on sale in Europe until later
in the year.

The move by Commodore
into emulators is unpre-
cedented in the world of
microcomputers but is a well-
established part of the main-
frame computer business.
There are a host of companies
offering IBM plug-compatible
products, allowing them to
ride on the back of the larger
company’s success and market
penetration.

There are a couple of side-
effects of this trend. Firstly the
price of hardware tends to
drop significantly — because
of the intense competition,
manufacturers try to recoup
profits by software and sys-
temns sales. Secondly there is a
tendency for the manufactur-
ers to attempt to protect them-
selves by inventing ever more
complex protocols. All this
goes very much against the
traditions of the microcompu-
ter industry, so it will be inter-
esting to see what the response
toCommodore’s move willbe.fn

Building up
knowledge

ARCHITECTS involved in com-
puting will be able to build on
their knowledge at the RIBA
computer conference and
exhibition. The exhibition will
cover those aspects of comput-
ing that are relevant to the
architect and other building-
industry professionals.

The conference will take
place on each of the three
days, but each day’s session
will be self-contained, allow-
ing delegates to attend only
the parts that are relevant to
them.

Day one of the conference
will deal with how to choose
and use a computer for your
office. The speakers will deal
with the packages available
and cover topics in general
terms, allowing a more
detailed treatment on days two
and three. The second day will
concentrate on the practical
application of the -technology,
with papers being presented
that are based on users’
experience of various com-
puter applications. The third
and final day will take the
topic of computer-aided
design and drafting a stage
further. The conference will
cost around £45 per day. It
runs from April 20 to 22 at the
Bloomsbury Crest Hotel,
Coram Street, London WC1.
The organisers can be con-
tacted on 01-637 8991. [
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The new ZX-81 desk console unit from Traffic Technology
should prove to be a neat answer to the ‘“Where-did-I-put-
that” question. Moulded in a heavy-gauge, black, grained
ABS plastic the console arrives fully assembled and ready
to plug in. There are recesses to accept the ZX-81 micro-
computer, the 16K RAM pack, the printer, power unit, a
cassette recorder and assorted cassettes and pencils.
Underneath is a detachable base cover with non-slip feet.
At the rear of the console is a switch panel with a three-
position slide switch for Save/Run-List/Load which earths
the unused inputs to the cassette recorder and the com-
puter. There is also a switch for the 9V power supply. The
console measures 19.25in. by 13.5in. by 3in. and weighs
just over three pounds. It costs £33.33 from Traffic Tech-
nology, P.O. Box 2, Warminster, Wiltshire BA12 7QX. [

Champion’s
L] L] -

winning ways
AMONG commercially-
available chess computers, the
world champion is the Chess
Champion Mark V. The
machine has been proving its
worth and pitting its “brains”
against those of the human
champions Karpov and
Korchnoi. When key positions
in the recent world champion-
ship match were fed into the
Mark V, the computer came
up with a few surprises.

Chess commentator
Raymond Keene — who was
Korchnoi’s second in the two
Russians’ previous clash —
commented: “The Mark V’s
results were remarkable. On
several occasions the machine
was able to improve on the
play in the match and once it
succeeded in seeing more than
the commentators. Naturally if
the Mark V had to face
Karpov now it would be
slaughtered, but it is still a
remarkable machine”.

The Mark V also recently
uncovered twoalternative solu-
tions to a set problem said to
have only one answer.

Contact SciSys of Suite 8,
266 Fulham Road, London,
SW10 9EL.

SimpliCalc answers
‘what if ?’ questions

SIMPLICALC is a 134-line Basic
program which performs a
host of “what if?”’ projections
and other routines. The pow-
erful program will run on an
8K or larger Pet. It was
developed by Mark Turner of
the Cronite Group, whose
major problem was compres-
sing of the program into a
small enough memory that,
once loaded, there would still
be sufficient RAM left for the
complicated and numerous
calculations.

The program is not a Basic
version of machine-code Visi-
Calc but a new program which
recognises that in small com-
puters, program and data fight
for memory space. With Simp-
liCalc you can get a lot more
data in than you could using
more traditional calculating
routines, without the need for
a costly disc drive.

The designer believes that

among the many people who
will find the program useful
will be accountants with their
own Pets who, it is envisaged,
will find SimpliCalc an effi-
cient way of working out such
problems as when to advise
clients to seek separate tax
elections for husband and
wife.

The program was originally
written for the Pet, but is now
being prepared for the Vic-70
and the Apple microcompu-
ters. Versions for the Sinclair
and the BBC Micro are under
way.

SimpliCalc is available
either on cassette at £29.90 or
on disc at £39.80 including
VAT and postage and an
instruction manual. For
further information contact
Mark Turner, The Cronite
Group Limited, Montgomery
Street, Birmingham B11 1DT.
Telephone 021-773 8281. [I

ITT 3030 puts the
accent on expansmn

THE ITT 3030 is a microcom-
puter with the emphasis on
expansion. Although the ITT
2020 used the 6502 processor
— the machine was similar to
the Apple II — the new micro
is Z-80 based. Based on a
modular construction, the
3030 can be upgraded into a
much more powerful system
simply by changing the plug-in
printed-circuit boards in the
central processor cabinet.

Manufactured in West
Germany, where it was
developed, the 3030 is of
totally European conception
and has been designed for the
small and medium-sized busi-
ness. The basic machine
includes the CP/M operating
system — which means it will
have a wide base of available
user software. In addition, the
U.K. division of ITT Con-
sumer Products has reached an
agreement with a software
house, MPSL, to develop a
range of software using the
machine’s own operating sys-
tem BOS.
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The price and specification
of the 3030 indicate that it is a
machine destined for the more
serious application. The manu-
facturer claims that it will be
able to begin work within
hours of delivery. For the basic
end-user price of £2,500 the
purchaser receives the central
processor, 64K of RAM, twin
mini-floppy drives, a separate
keyboard that has been spe-
cially extended for word pro-
cessing, the CP/M operating
system, the BOS operating
system, the Autowriter word-
processing package, and the
Autoindex database package.

The 3030 can be upgraded
to a 16-bit machine simply by
removing the CPU board and
replacing it with another con-

taining the Intel 8086. In a
similar way the memory can be
expanded from 64K to 256K.
Other upgrades include doubl-
ing the density of the mini-
floppy disc, and the addition of
hard discs which can offer a
total of 10Mbyte on-line.

A multiple RS-232 interface
card allows the ITT 3030 to
become a multi-access,
multi-programming computer,
both these functions are sup-
ported by the BOS operating
system. Up to four users can
access files or undertake pro-
cessing at the same time.

The BOS operating system
uses the MicroCobol language,
and a UCSD Pascal-
supporting operating system is
also available. Among the
packages already prepared for
the machine are the usual
ledgers, a payroll program,
stock control, and a program
generator. For more details
about the ITT microcomputer
contact ITT Consumer Pro-
ducts (U.K.), Chester Hall
Lane, Basildon, Essex. o
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offers CP/M performance up to 5 times faster than Tl f—
conventional floppy disc systems. The unigue high speed
master processor and intelligent disc controller combine to — —
give unrivaled processing power; superior to many
Winchester disc based systems:

The new Transdata Cx 502-S SUPERSPEED Microcomputer l 4{
-  S—

High Speed Master Processor
The Z80B 6MHz Master Processor gives a 50% increase in
throughput over more conventional Z80A systems. ‘

Intelligent Floppy Disc Controller

The Cx 502-S exploits the full power-of the FLEXIBUS multi-
processor architecture common to all members of the Cx 500
family of Microcomputers. The Z80 based floppy disc
controller features a 10Kb full track cache buffer, advanced
DMA and automatic error recovery. The twin 8" double-sided
double-density disc drives provide 2Mb of storage with
software selectable single density for IBM compatibility.

CP/Mx5=Cx502

Load 20Kb in 1 Second

The Cx 502-S programme load performance -outstrips many
Winchester Disc competitors and response times for disc /O
bound applications are dramatically reduced.

MP/M on Floppies?

By applying the sophisticated and proven technology of the
advanced Cx 500 hard disc systems, the new Cx 502-S offers
viable multi-user capabilities. For those applications where
large on-line storage is not required and cost per user is an
important consideration the answer is the Cx 502-S.

A True Member of the Growing Cx 500 Family
Transdata's Cx 500 Family of Business and Scientific
Microcomputers features upgrade potential from single-user
floppy disc based systems to multi-user hard disc systems } l
with cartridge tape back-up. Experienced End Users, “—~/—/ | 1
Computer professionals and Distributors will value the -
quality, reliability and after sales support offered with
these advanced U.K. manufactured Microcomputers.

|1
L
)/

| 1

OEM Discounts available
Dealer and Distribution enquiries
welcome

Cx500 Microcomputers —
esiablished through
success

TRANSDATA UMITED

— DATA TERMINALS AND MICROCOMPUTER SYSTEMS

vy ok

Transdata lelted, Battlebridge House 87-95 Tooley Street,
London, SE1 2RA Telephone: 01 403 5115 Telex: 8952068

[ b \

@ Circle No. 142
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The speed to rival
Winchester systems

THE NEW Z-80B processor
chip which runs at a fast 6MHz
gives the Superspeed micro-
computer its name. The CP/M
performance of this machine i$
up to five times that of other
floppy-disc-based systetns and
can provide more power than
many of the Winchester
hard-disc systems. The 6MHz
operation of the processor
provides a 50 percent increase
in throughput over conven-
tional Z-80A systems, loading
a 20K program in one second.

The CP/M operating system
gives the user a wide base of
applications software to
choose from, but if this is fot

enough the user can add
MP/M together with Winches-
ter hard discs to provide a
multi-user system. The
floppy-disc controller features
a 10K buffer, advanced direct
memory access and automatic
error recovery. The twin 8in.
double-sided, double-density
disc drives provide 2Mbyte of
storage with software-
selectable single-density for
IBM compatibility.

The one-off price of the sys-
tem is £3,500, that is for the
minimum configuration which
also features 160K of RAM
and four 1/O ports. The
machine is part of Transdata’s

Stitch in time for
clothing industry

CLOTHMAN is an integrated
system developed for use by
the clothing industry. It has
been developed by Taunton
Electronics, a microcomputer
systems house that specialises
in providing computer systems
for the clothing and allied
trades.

There are five areas in
which the Clothman system
can improve or simplify tedi-
ous bookwork. These are:
providing piece-work calcula-
tions which can be extended to
year-end reports; production
of work-in-progress reports
with up to 10 process points;
order processing, enquiry and
status reporting; work-ticket
printing on special copy-
through tickets; and style rate
book reporting and printing.

The system has been pro-
duced with the co-operation of
a clothing manufacturer and is
already fully operational in a
number of factories, varying in
sizec from 55 to 250 em-
ployees. Clothman runs on an
Apple II computer or can put
on the Nestar system with up
to 64 Apples connected to a
large disc back-up.

Clothman has been
developed and conceived so
that the system can be used by
non-specialists, though the
price of the package includes a

week of operator training at
the company’s training centre
in Taunton, Somerset.
Clothman costs £2,250 and
is available direct from Taun-

ton Electronics. Telephone
Bishops Lydeard (0823)
433142. o

Cx500 family of CP/M-based
microcomputer systems.
Languages available include
Basic, Fortran, Cobol, PL/1
and APL. Also available is a
fully-comprehensive, on-site
maintenance contract employ-
ing Transdata’s own field-
service engineers. Transdata is
at 87-89 Tooley Street, Lon-
don, SE1 2RA. Telephone
01-403 5115. M|

Typewriter
solution

OLIVETTI daisywheel type-
writers make excellent micro-
computer printers — the only
problem is interfacing them.
The' £250 Discom interface is
approved by Olivetti and will
allow a typewriter to interface
all the common buses — RS-
232, IEEE and Centronics.

Details can be obtained
from Discom, Old Manor
Farm, Ashton-under-Hill,
Worcestershire. Telephone
Evesham (0386) 8819, exten-
sion 62.

Fast Episode fits the
desk-top blll

THE EPISODE is a mlcrocompu-
ter with ‘“micro’ dimensions
— it occupies about as much
desk space as a sheet of fools-
cap paper. Even so it is a pow-
erful stand-alone system based
on the Z-80A processor run-
ning at 4MHz, The Episode is
capable of running CP/M
packages markedly faster than
other systems.

The Episode will work with'
virtually any VDU and printer
and can be used as a station in
a network linked to other
equipment. It is an extremely

Equipped with the standard RS-232 serial output, this
analogue/digital/analogue board enables almost all
microcomputers to interface with the analogue signals of
the real world. Featuring eight-bit resolution of any signal
in the range 0-2.5V, the board can handle both DC and AC
currents. Output can also be in the 0-2.5 range, with a load
driving capability of 25mA. The baud rate can be any one of
15 standard rates between 50 and 19,200. The kit version
costs £39.50 and the built version £49 from Ambit Interna-
tional, 200 North Service Road, Brentwood, Essex. |
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mobile computer:
only 15 pounds it can be car-
ried easily to the place where
you want to use it. The other
dimensions of the Episode are

weighing

the 7.5 inches height, 9-5
inches width and the 14-5
inches depth.

The mass integral storage is
provided by twin mini-floppy
disc drives of either single,
double or quad density. A
maximum of 1-6Mbyte of on-
line storage is thus available.
Other features of the system
are two RS-232C serial inter-
faces, a Centronics compatible
parallel interface, a battery-
operated calendar clock, and
64K of RAM.

Episode is available from
Equinox Computers, who will
market the machine with a
number of applications pack-
ages. Software includes word
processing; invoicing stock
control; sales, purchase and
nominal ledgers; and a sales-
management package.

The Episode microcompu-
ter costs £1,995 plus VAT. For
further details contact
Equinox Computers, 16
Anning Street, New Inn Yard,
London EC2 3HB. Telephone
01-739 2387/9. ]
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Next One hits

'routine tasks

THE NEXT ONE is a program
generator that costs only £100
plus VAT. Written for the
Apple II microcomputer the
program will also run on the
ITT 2020 and there is a CP/M
version too.

The Next One writes to a
disc file the program state-
ments which make up the
created program. It is really a
tool to take all the drudgery
out of programming by writing
the tedious input/output sub-
routines betweéen the
keyboard and the disc, and the
disc and the memory. It is not
intended to replace program-
mers.

Target programs generated
by the Next One are written in
a structured form, which is
ready for use within a few
minutes of creation. There are
many diagnostic features built
in to the program and its struc-
tured nature makes it easy to
read and understand. The
Next One is available from
Logical Computing, 26 Wide
Lane, Swaythling, Southamp-
ton. Telephone Southampton
(0703) 583857. ]

Composing oneself
with Music Maker

THE PLUG-IN Music Maker
module for the Texas Instru-
ments TI-99/4A computer
allows music to be composed,
edited and played. It assists
the creation of musical com-

positions by serious musicians

and beginners alike.

Notes can be entered, one
measure at a time, into the
microcomputer’s memory.
Music can then be replayed at
the touch of a key.

Serious musicians will be
attracted by the system’s
method of composing, placing
notes on the traditional treble
and bass staves. Novices can
compose using sound graphs.
Either method allows the user
access to three voices.

There is a flexible choice of
key- and time-signatures, and
a total of 30 different speeds at
which the music can be played.
Any note can be accepted,
provided that it is in the
three-octave range from the
second A below middle C to
the second A above middle C.

There is a facility for repeat-
ing passages of music, and if a

printer is added to the system,
the music can be printed.
Computer owners who con-
sider themselves to be in the
- musical avant-garde will find
the system capable of many
interesting sound effects. The
Music Maker module costs
£34.95 and is available from
Texas dealers. For details ring
Texas Instruments. on
: 0234-67466. M|

How to make Tandy
run as terminal

TERMINAL is a product which
allows the Tandy TRS-80
range of microcomputers to
act as remote terminals to
larger mini- or mainframe
computers. The emulator runs
under the standard Tandy
DOS operating system, but a
CP/M version is planned.
Under Terminal, the baud
rate used will be software-
selectable between 110 and
9,600baud. Also software-

selectable are the word length,

Zilog chip makes

huge power savings

THE Z-80L is the latest version
of the well-proven Z-80
microprocessor. The new chip
is still an eight-bit device, but
it consumes only 10 percent of
the power of the standard
Z-80.

The  Z-80L is available for
operation at three speeds:
1MHz, 1-5MHz or 2-5MHz in
the L1, L2, L3 versions. The
low power consumption of the
Z-80L family — 75mW —
means that they are ideally
suited for use in hand-held or
portable battery-powered
products. On the other hand,
the low power consumption
allows battery back-up to be
implemented easily in systems
where the data being proces-
sed is of a critical nature or
where the application relies on
continuous processing.

In other respects the chip is

fully compatible with the stan-

50

dard Z-80, allowing it to be
replaced directly in circuit
boards without any redesign-
ing. Additionally the device is
fully supported by Z-80
development systems and in-
circuit emulators, allowing
products to be developed,
tested and debugged quickly.

The Z-80L can be used in
conjunction with all the

eight-bit peripheral devices
currently offered by Zilog.
Low-power versions of the
peripheral chips will be avail-
able in the future. The Z-80L
is produced in both ceramic or
plastic packages. For further
details contact Zilog, Babbage
House, King Street, Maiden-
head, Berkshire. Telephone

Maidenhead (0628) 36131.

~vided for IBM, Univac, ICL

Economy of
Cintcode

BCPL CINTCODE is a new
implementation of an estab-
lished systems programming
language, BCPL. It permits
larger and more complicated
systems to be built and main-
tained on microcomputers.

It adds a number of extra
features and only uses one-
third of the space used by fully
compiled systems such as
Pascal. Telephone RCP,
Blewbury (0235) 850218. [

the number. of stop-bits and
the parity. There are input and |
output translation tables for |
total control over all transmit-
ted and received data, and
screen-print facilities. Echo-
ing, flashing cursor, lower
case, and error checking are all
provided for, and so are pro-
grammable break sequences.
Translation tables are pro-

2900 and ICL 1900. Terminal
costs £45 for TRS-80 models I
and III, and £55 for model I1, |
The CP/M version will be
available soon. Contact MTW
Computer Services, 4 Wyvern,
Tamworth, Staffordshire, B77
2RL. Telephone Tamworth
(0827) 61320.

Source of
TRS-80 facts

TANDY TRS-80 microcomputer
users will find the TRS-80
software sourcebook. an
invaluable aid. The first vol-
ume of the sourcebook lists
the details and sources of over
500 applications programs,
written in the U.K. for the
TRS-80 models I, II, III, the
Tandy Colour Computer and
the Pocket Computer.

Entries are indexed by a
series of seven categories:
Business, Inventory Control,
Education, Games, Home-
Personal, Statistics-Maths, and
specific industrial-professional
programs. The book also con-
tains an entry form for those
who wish to submit their own
software packages. The book
costs £3.95 and is available at
Tandy stores. |
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Sharp bring you the MZ80B.
A machine that offers you functions
previously only associated with more
powerful, more expensive computers; that
gives you versatility to handle ahuge range
of software and hardware applicationsin
scientific, business and personal use.

The MZ80B opens up a new world of
graphic display potential, more flexible data
storage and retrieval, and ease of operation.

Here is the computer from the future.
Available today.

Stunning Graphic Disploy.

Seeing is believing. The large-screen,
high-focus, green-face display
incorporateg in the MZ80B gives you high-
resolution graphics of 320 x 200 dots.

An additional graphic RAM can be
added which allows another 320 x 200 dot
resolution pattern to be displayed.

This dual high-resolution graphic
ability is especially useful for simulating and
displaying a dynamic picture. It can display
40charactersx 25linesor80characters x 25
lines via software switching.

In addition there are facilities for full,
on-screen editin% reverse video, partial
scrolling and a full range of graphic symbols.

Character ond Grophic Printer.

This fast, quiet printer will reproduce
your graphic displays and, of course, print-
out upper and lower case letters and
symbols. A tractor/friction feed version is
also available.

Dato Storage retrieval.

The MZ80B has a remarkable
memory. 64K of RAM. And that constitutes
all the memory area, giving flexible storage
of any computer language and its software.
The cassette deck is electromagnetically-
controlled, with a data transfer speed of
1800 bits/sec combined with a unique
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programme search
facility to make data storage
and retrieval super-fast

A typewriter-style keyboard
incorporates characters and symbols plus a
numeric key-pad and ten user-definable
keys for fast and simple operation.

BASICis, of course, provided with
Z-80 Assembler Packages, PASCAL and a
BASIC compiler.

Floppy Disk Drive.

A twin Floppy Disk Drive unit can be
added which will give you 560 bytes of
storage on double-sided, double-density
disks.

Comprehensive Documentation.

Each MZ80B comes complete witha
full set of documentation including an
owners' manual giving full circuit diagrams,
amonitor reference manual and
programming manuals.

Interfaces

RS-232Cand IEEE Interfaces are
available from January 1982 allowing the
MZ80B to communicate with scientific
instruments and other peripherals.

w/ma2

CP/M* is also available makinF a
wide range of packages immediately avail-
able including wordprocessing, financial
modelling, data base managementto
mention but a few. CP/M* also increases
the disk capacity to 680K.

(CP/M* is a Trade Mark of Digital Research Ltd).

SHAIRP
Tt and

SHARP ELECTRONICS (UK) LTD., COMPUTER DIVISION,
SHARP HQUSE, THORP RD,, NEWTON HEATH,
MANCHESTER M10 9BE. TELEPHONE: 061-205 2333.

ul'hv‘ on Earth don’t you find |
out more?

|

I

7 4 "/ l

' PIeasesmd\; o '
me fullinformation on \

' the Sharp MZ80B computer. ]

PC 4/82

' Name '

|

' Address

Tel: I

' To: Sharp Electronics (UK) Ltd., Computer Division, |
Sharp House, Thorp Road, Newton Heath,

@ Circle No. 143

51



1. VIC is outstanding value
for money. No other colour
home computer can give so
much for under £200.

2. Total standard memory
25K made up of 20K ROM and
5KRAM.

3. Fully expandable to 32K
of user RAM.

4. Microsoft Basic inter-
preter as standard.

5. Accessible machine
language as standard.

6. Connects direct to
monitor or standard television.

7 Full size typewriter-style
keyboard.

8. Full colour and sound.

9. All colours directly con-
trollable from the keyboard.

10. 62 predefined graphic
characters direct from the
keyboard.

11. Full set of upper and
lower case characters.

12. 512displayable characters
direct from the keyboard.

13. High resolution graphics
capability built into the
machine.

M. Programmable function
keys.

15. Automatic repeat on
cursor function keys.

16. User-definable input/
output port.

I7 Machine bus port for
memory expansion and ROM
software.

I8. Standard interfaces for
hardware peripherals.

19. VIC20is truly
expandable into a highly
sophisticated computer system
with a comprehensive list
of accessories (see panel below).

20. Full range of software for
home, education, business and
entertainment ondisk, cassette
and cartridge.

Accessories include:

o (Cassette tape unit.

o Singledrive 54" floppy disk unit{170 K bytes
capacity).

® 80-column dot matrix printer.

e 3K, 8K and 16K RAM expansion cartridges.

® Programming aid packs; machine code
monitorcartridge, programmers’aid cartridge, high
resolution graphics cartridge.

® Plug-in conversion box for a full 32K,
40-column x 25 lines VIC including Prestel com-
patability.

® Prestel/Tantel interface package.

e RS$232C communication cartridge.

® Memory expansion board

® |EEE/488 interface cartridge.

® Joysticks, light pens, paddles and motor
controllers.

one good reason why I should
choose aVIC 20 home computer”

21. Books,manualsand learn-
ing aids from Teach Yourself
Basic to the VIC programmers’
reference guide (a must for
advanced programmers).

22. Full support forVIC owners
— their own magazine ‘VIC
Computing’aswell asanational
network of VIC user groups.

23. National dealer network
providing full service and
support to VIC owners.

4. Expertise and experience
— Commodore are world
leaders in microcomputer and
silicon chip technology.

25. Commodoreistheleading
supplier of micro-computers
in the UK to business, schools,
industry and the home.

26. VIC 20 is the best-selling

colour home computer in
the UK.

How many reasons wasit
you wanted?

commodore

VIC 20

The besthome computer
in the world.

S

FOR MORE INFORMATION ON THE VIC 20, TELEPHONE OR WRITE TO: COMMODORE INFORMATION CENTRE,
BAKER STREET HIGH WYCOMBE, BUCKS, OR TEL: SLOUGH 79292.

® Circle No. 144
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The 1982 Computer Fair, being held at London’s Earls Court exhibition centre on
April 23-25, provides a showcase for the whole gamut of small business systems and
home computers. We look ahead to the highlights of the Fair.

Computer Fair preview

THE COMPUTER Fair will be the biggest
show of its kind ever held in the U K. The
Fair will be concentrating on the micro-
computers that are becoming a part of
our everyday lives, and to avoid confu-
sion, it will be divided into two areas, one
for the business microcomputer user and
a fun section for the more frivolous home
user.

In the business section, the main
exhibitors will be displaying a variety of
microcomputers aimed at the serious
computer user. A number of leading
companies will be displaying their pro-

l\\\l\\l\ll\\ml _ |
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The IBM micro can be seen at the Fair.

ducts to the public for the first time. One
of the more interesting products to be
shown at the fair will be the IBM per-
sonal computer which is on sale in Britain
through Microcomputerland.

The IBM personal computer repre-
sents an important trend in micro-
computing. In the past, the industry has
been dominated by smaller companies
with rapid growth. Now the larger, more
established equipment manufacturers are
moving in, bringing with them new stan-
dards in hardware and software, as well
as reliability and support.

Industrial charm

These advances have been made at the
expense of some of the charm of the
industry, but are well worth the price. If
you would like an opportunity to see the
IBM personal computer at first hand,
then call in at the Microcomputerland
stand, number 407.

Tangerine expects to be launching the
new Tigress microcomputer at the Com-
puter Fair. The Tigress is a major new
British microcomputer that will compete
on far from equal terms with the better-
known imported machines. The micro is
aimed at the businessman and the top-
. of-the range hobbyist. One of the most
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attractive features of the Tigress is the
built-in Prestel unit and its telephone
answering facility. This enables the com-
puter to connect directly with Prestel and
down-load pages. All current or pro-
jected Prestel standards are catered for.

Tigress processors

In addition each Tigress will be able to
act in a telephone-answering mode,
accepting messages from other terminals
or computers over the telephone net-
work. It will be possible to connect the
machines using the integral Econet com-
munications network.

The Tigress employs three processors
— the main CPU is the Z-80 which runs
CP/M. A 6809 will be in control of all the
input, output and communications func-
tions of the machine, while a separate
dedicated chip will control the real-time
high-resolution graphics. The target price
of the basic Tigress system will be around
the £600 to £700 mark; discs will be
extra.

In addition to this exciting new
machine, Tangerine is showing a range of
software. Marketed under the Tansoft
label, this software is designed to run on
the new Tangerine disc units and will
include a disc-operating system. There is
also some utilities software covering such
functions as reformatting. The focal point
of interest will no doubt be the Tangerine
Forth package.

The ZX Village
Home and hobby computer users will
find much to their taste at the show, with

_the finals of the U.K. Micromouse com-

petition and the ZX Village. Ever mind-
ful that this just might be the time and the
place for the launch of the ZX-82, the
Fair’s organisers have allocated a whole
section of the show for the Village which
will be, to all intents and purposes just
like a space-age market.

The ZX Village will be an ideal place
for users to bring themselves up to date
with the latest developments on the Sin-
clair scene. Sinclair Research is exhibiting
at the Computer Fair and in the past
Sinclair has produced a few surprises. In
this area of the show user groups and
clubs will be able to use stands free of
charge.

If the ZX Village combines the excite-

ment of the eastern bazaar with the tech-

nology of the space age then the Micro-
mouse competition combines the same
technology with the flavour of a Roman
circus. As tiny robotic mice endeavour to
find their way through labyrinths of

Minotaurian proportions, baying crowds
of supporters will cheer on the heros and
offer a “thumbs down” to the vanquished
in the time-honoured tradition of the
amphitheatre.

If it all sounds a little too light-hearted
for you, the techniques and technology
used in building and running these
Micromice are some of the most sophis-
ticated around. The competition is not
really about mice at all, but about build-
ing ever-better robots, to specification.
The strength of such a competition is
represented in the interest shown in it by
top engineering concerns. To find out
more about the Practical Computing
Micromouse finals, you can read the rules
of the competition on page 143 of this
issue of Practical Computing.

Package deal

The Computer Fair is to be held at the
giant Earls Court exhibition centre in the
heart of the nation’s capital. It is the first
time a major computer show of this size
has been held at that venue. If you are
intending to stay over night in London for
the Fair, you might be interested to know
that Pharoah Hughes Associates Ltd is
offering a special package deal.

In the best tradition of business pack-
age- deals the offer can include both

Home computers are amply catered for.

reasonably-priced accommodation in
twin-bedded hotel rooms and reduced-
rate rail travel. There is a choice of either
two-star or three-star hotel accommo-

dation, and both include continental |

breakfast and admission to the show.
Two-star accommodation costs £13.80
per person and three-star £15.30. For
more details telephone Pharoah Hughes
Associates on 01-995 8995.

The Computer Fair is being organised
by IPC Exhibitions Ltd, in conjunction
with Practical Computing and Your
Computer. For more details telephone
01-643 8040. o
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Plotting to put
HP-83 graphics
on to paper

54

Exploded pie segments and
clustered bar charts are
child’s play for the
Hewlett-Packard graphics
plotting package. David Watt
reviews this tablet and plotter
which turn statistical data into
shaded and coloured hard
copy for permanent display.

" HEWLETT-PACKARD is renowned for pro-

ducing equipment of very high quality,
which is particularly respected by mem-
bers of the scientific and engineering
community. The equipment for this
review was provided by Microdigital —
now a subsidiary of Laskys, the hi-fi chain
— and consisted of an HP-83 computer, a
9111A graphics tablet, a 7225A plotter,
dual mini-floppy disc drives, VisiCalc
Plus, and graphics demonstration soft-
ware. The system also included a 16K
add-on memory module, HP-IB interface
and cables, mass-storage ROM, and
plotter/printer ROM.

The equipment was connected using
the HP-IB interface bus, invented by
Hewlett-Packard and since adopted as the
IEEE-488-1978 standard. The HP-IB
interface allows se'_veral devices to be
connected on a common bus. Each device
has a unique address which may be set by
adjusting switches at the back. Up to 15
devices may be connected on one bus.
The IEEE-488 interface is also used by
the Commodore Pet.

All the equipment worked well, with
the exception of an apparent fault on the
plotter. The pen did not always lift clear
of the paper when being moved between
plots, and therefore drew faint traces on
the paper.

Attractively styled

The equipment looks extremely well
made, and is styled attractively in match-
ing light-grey plastic cabinets, with
dark-grey front panels. The HP-83 com-
puter is the same as the HP-85, but
without the integral tape cassette drive
and printer. It is very pleasant to use: the
keyboard design, in particular, is excel-
lent with a number of useful special func-
tions keys. The Sin. display screen is easy
to read, despite its small size, though it is
only possible to display 16 lines of 32
characters. The HP-83 has a larger dis-
play memory, a total of 64 lines, which
can be displayed by scrolling up or down.

The graphics tablet has a large, white
ceramic platen, a stylus attached by a thin
cable, and four lights marked Digitise,
Menu, Error and Line. The platen is
marked out with a large rectangular plot-
ting area, measuring 11.9 by 9.36 in. and
16 square “softkeys” grouped in fours
above the plotting area. In the bottom,
right-hand corner of the plotting area is a

' small dot called the self-test dot, used for

testing the platen and stylus circuits,
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When the tablet is switched on, all the
lights flash on and off and a sequence of
notes is sounded on the tablet’s tone
generator. The tone generator may be
‘programmed to give an auditory acknow-
ledgement when an operation is per-
formed — when a softkey is selected,
for example — or if an error occurs.

At the rear of the tablet there is a row
of switches used for setting the device
address on the HP-IB interface. The tab-
let may also be connected to a non-
intelligent device for data logging, in
which case the switches may be set to
“talk-only”’. One of the switches is used
to initiate the graphics tablet self-test,
which makes all the lights flash and
start-up tones play. If the stylus is
touched on the self-test dot, the start-up
sequence will be played again.

Tracing lines

The stylus contains a ball-point pen
cartridge which may be either inked or
inkless and has a spring-loaded micro-
switch which operates when the pen is
pressed on the platen. It can be used in
two ways. For single-point digitising the
X, Y co-ordinates of the pen are trans-
mitted when the pen is pressed on the
platen and the switch closes. The altcinat-
ive mode, continuous digitising, is useful
for tracing lines. In switch-normal mode,
a line is started by pressing the pen once
and points are taken continuously until
the pen is pressed again. In switch-follow
mode, points are taken only while the pen
is kept pressed down, on the tablet.

The Digitise light indicates when the
graphics tablet is ready to receive a loca-
tion. The Menu light comes on when one
of the softkeys is to be selected. As the
name suggests the softkeys can be used to
select options from a menu; they are used
by many of the programs in the graphics
demonstration software.

The plotter has several push-buttons
along the front, which are used for setting
it up. The Chart Load switch causes the
pen to move up to the top-right corner,
and releases the electrostatic hold-down
on the plotter so that a sheet of paper or
mylar may be placed on the platen. The
electrostatic hold-down feature makes
sure the paper lies flat and does not move
about.

Pen movements

The pen may be moved about the
platen and raised or lowered using « ,
—, 1, ], and Pen Up or Pen Down. There
is also a button marked Fast to move the
pen more quickly. The lower-left and
upper-right limits of the plotting area can
be set, if you do not want to use the
default values, by moving the pen to the
required positions and pressing Enter,
followed by the buttons marked Lower
Left or Upper Right. The button at the
rear of the plotter marked Confidence
Test generates a test plot.

The pen can be moved in increments of
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The tablet and plotter can deftly transtorm statistics into graphical form.

0.032mm. which the plotter will take
charts up to 210 by 297mm. A4-sized
paper. The pen velocity can be varied
between 10 and 250mm./s. and labels
can be printed at up to three characters
per second. Five character sets are avail-
able. Two use the £ sign instead of “#”,
and one has the symbols @, A, ¢, x.
The printer/plotter and input/output
ROMs provide a number of extensions to
Basic for use both with the graphics tablet
and the plotter. Amongst these are Limit,
Scale. Digitise and Cursor, Printer Is and
Plotter Is from the Printer/Plotter ROM;
and Output and Enter instructions pro-
vided by the input/output ROM. The I/O
ROM was not supplied for review, but all
the software provided worked perfectly

Figure 1. Plotter/printer ROM statements.
AXES LINETYPE
BLINIC LOCATE
BPLOT LORG
BREAD MOVE
CLIP MSCALE
CRT IS NOBLINIC
CSIZE PDIR
CURSOR PEN
DIGITISE PENUP
DRAW PLOT
EPROM PLOTTERIS
ERASE PRINTERIS
FRAME RATIO
GCLEAR RPLOT
GRAPHICS SCALE
GRID SETGU
IDRAW SET IO
IMOVE SETUU
IPLOT SHOW ‘
LABEL TRANSLATE
LABLE USING UNCLIP
LAXES WHERE
LDIR XAXIS
LGRID YAXIS
LIMIT

without it and so does not depend on it.

HP-85 Basic has a powerful set of
graphics commands. Graph switches the
screen to the graphics-display area,
GClear clears the screen below a
specified line, and Frame draws a line
round the edge of the screen.

Scale command

The Scale command sets the horizontal
and vertical, X and Y, units. The default
values for scale are zero 0 to 100 in both
directions. The ranges for X and Y can be
set independently, and can range over
any values; they do not have to start at
Zero. .

The screen has a resolution of 256 dots
horizontally by 192 dots vertically, so
when using the default scale, the y units
are shorter than the x units. However,
setting the scale so that the number of Y
units is three-quarters the number of X
units gives equal-sized units, which make
it easier to draw regular shapes like
circles or polygons.

Points are plotted according to the
current scale, and mapped automatically
on to the graphics display, so it is easy to
expand or contract a display. ,

The X-Axis, Y-Axis statements may be
used to draw axes specifying where to
position ticks; Plot is used to set a point
on the display; Move moves the pen
without drawing a line; Draw is used to
draw a line. IMove and IDraw are the
same as Move and Draw except that they
move the pen a number of units relative
to the last pen position.

Labels may be written anywhere on the
display using the Label command, and

(continued on next page)
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(continued from previous page)
can be written vertically or horizontally
by specifying the label direction with
LDir. Another powerful feature of
HP-85 Basic is the ability to create your
own characters using BPlot.

These features are considerably
enhanced by the use of the plotter/printer
ROM. A list of all the commands it
provides the plotter/printer ROM s
shown in figure 1.

The Plotter Is and Printer Is commands
are used to direct output to specified
devices: 1 is the address of the HP-83
CRT; 705 is the default address of the
graphics tablet, and 706 the default
address of the plotter on the HP-IB inter-
face. A plot can first be displayed on the
CRT and if it is satisfactory it can then be
output on the plotter.

The Limit, Scale, Show, Locate and
MScale commands allow considerable
flexibility in defining the plotting limits.
The Limit statement allows a program to
set the physical plotting area for the
HP-7225A plotter, as an alternative to
setting them using the buttons on the
front panel. The Show statement allows
the ranges for X and Y units to be
defined, and scales the plotting area
automatically so that X and Y units are
the same size. MScale sets the user units
to millimeters, so that precisely-scaled
objects can be drawn or measured. You
can specify windows in the plotting area
using the Locate statement: for example,
you can define a part of the plotting area
to contain your main plot while another
portion is reserved for labels.

Dots and dashes

_ Lines can be plotted using varying

combinations of dots and dashes with the
Linetype statement. Eight combinations
are available, and the length of the repeti-
tive pattern can be specified.

The plotter/printer ROM provides sev-
eral new commands for drawing axes and
labels. The Axes statement allows both
the X-axis and Y-axis to be specified,
together with major and minor tick

marks. Thus it combines all the features -

of the XAxis and YAxis statements in
one. The Grid command allows a grid to
be drawn instead of the axes alone. In
addition to the standard Label statement
the plotter/printer ROM has a Label
Using statement which operates in a simi-
lar fashion to Print Using; a format mask
is defined which governs the position and
print format of the data specified in the
rest of the statement.

For labelling it is possible to specify the
character size, the ratio of character
height to width, and the slant of charac-
ters, all using the CSize statement. When
using the plotter, labels can be drawn in
any direction — not just horizontally and
vertically — with the LDir statement.

For digitising, Digitise, Cursor and
Where are statements that interrogate
the plotter or graphics tablet to find the
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The review system

HP-83 computer £1,486.35
16K memory module £194.88
ROM drawer £29.73
Mass-storage ROM £98.1¢
Plotter/printer ROM £98.19
Input/output ROM £199.77
HP-IB interface £260.94
7225A plotter with personality
module for HP-IB interface  £2,115.00
9111A graphics tablet £1,355.00
Dual mini-floppy disc drive £1,693.00
TOTAL £7,351.05
HP-85 computer £2,146.95

HP-85, 16K memory module,
ROM drawer, plotter/printer
ROM, I/0 ROM, HP-IB, plotter

and graphics tablet £6,400.66
Software

Graphics presentation £135.44
VisiCalc Plus £135.44

X,Y co-ordinates of the pen or cursor.
The plotter/printer ROM provides some
additional facilities for use with the CRT
graphics. BPlot has been improved so
that your characters can be as large as
you like, filling the whole screen if you
wish, and BRead allows a character
created on the screen to be stored for
re-display by BPlot.

Both the plotter and the graphics tablet
have internal microprocessors, and will
cxecute commands given in Hewlett-Pac-
kard’s graphic language, HPGL. This
enables you to use features not available
through the plotter/printer ROM, such as
changing the speed of the pen or using a
different character set on the plotter, and
obtaining information on the status of the
graphics tablet. To use many of these
functions it is necessary to have the
input/output ROM.

Practical value

The Graphics Presentation software
and VisiCalc Plus was provided to test the
system. The Graphics Presentation pack-
age consists of six programs: a drawing

program; an area- and distance-measuring _

program; a continuous line-drawing pro-
gram; a graphic data-entry program; a
music-demonstration program which
plays ‘“Daisy Bell” using the sound
generators of both the HP-83 and the
9111A; and an asteroid game. They were
great fun to use, and effectively demons-
trated the facilities of the graphics tablet.
The first four programs have a practical
value as well.

The programs all display help instruc-
tions, the HP-83’s CRT to tell you how to
use the softkeys, but they tended to scroll
off the screen too quickly. You have to be
ready with your finger on the Pause key
to be able to read the information.

VisiCalc Plus is the ubiquitous VisiCalc
program with the addition of some very
useful programs which take data stored

by VisiCalc and generate line graphs, bar
charts, pie charts or fit regression curves.
It showed up well in the example de-
scribed in the VisiCalc manual which
produced the various charts on the plot-
ter. The bar and pie charts could be |
shaded in various ways, stacked or clus-
tered bar charts could be drawn, and
exploded pie segments could be drawn to
emphasise a particular sector.

The review system was supplied with
special paper for plotting, four different
coloured pens and mylar for producing
overhead-projection slides. One obvious
application for the plotter is in preparing
material for presentations, lectures or
reports.

The detailed documentation supplied
with the system was of very high quality:
diagrams and examples were provided in
abundance. The sheer quantity of
documentdtion was daunting at first, but
you should soon learn to find your way
around it.

You may be amused by the following
item from the introduction to the
Plotter/Printer ROM Manual: “By the
time you get the plotter/printer ROM and
the manual, you will have accumulated a
stack of literature at least 1.8 m. tall.
And you are wondering where to dig in”.
It clearly caters for every level of user
from the absolute beginner to the experi-
enced programmer.

Conclusions

@ All the Hewlett-Packard equipment is
made to a very high standard. It looks
good and feels good to use. The documen-
tation is also extremely good.

@ The plotter has many very useful feat-
ures and it was possible to produce excel-
lent graphs with it. It is even possible to
digitise information by positioning the pen
— a special digitising sight is available —
and pressing the Enter button.

@ The strength of the graphics tablet is
the ease with which it can be used to enter
data from charts or graphs. It can also be
used as a design tool for creating draw-
ings.

@ Hewlett-Packard has an extensive ser-
vice network and a good reputation for
reliability.

@ The VisiCalc Plus programs provide
powerful extensions to VisiCalc, and the
graphics demonstration software wouid
be useful for digitising drawings and
graphs, and possibly as design tools. The
source code was supplied for the VisiCalc
Plus programs — not VisiCalc itself —
and the graphics demonstration pro-
grams, so they could be easily enhanced.
The packages are reasonably priced.

04' The hardware is rather expensive by
normal standards, and seems to be aimed
primarily at scientific, engineering and
business users demanding high-quality
equipment and service.

@ The system is particularly suited for use
in business graphics, statistics, medicine,
numerical control, surveys and design. [T
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Colour me Prism 4

Hard coFy in colour? It's here today, with a
range of 400 shades at a price you can afford.

Tele};‘)rmter Equipment’s Prism printer brings colour
within reach of every business, engineering and
scientific work station.

Think what this means in speed of recognition, range of variables
and graphic presentation.

As well as colour, the Prism printer comes with a host of other
advanced features, including

® Single sheet feed

[ Graﬁhlcs with additional 2K buffer

® High speed print mode (in excess of 200 cps)

® Correspondence quality print
Opt for Prism colour now, and bring a whole new dimension

to your work.

Trade enquiries welcome.

§ T E i i@tﬂ mm"’h

Teleprinter Eqmpment Limited —
the peripheral people

70-82 Akeman Street, Tring, Herts. HP23 6A]. U.K.
Tel. Tring (0442 82) 5551/9 & 4011/9 Telex: 82362 BATECO G.

® Circle No. 145




Equipped with an unusually
high level of sophisticated
hardware, this integrated
microcomputer system is
clearly designed to appeal to a
wide range of business and
technical users. John Dawson
finds out whether its practical
performance matches up to
the advanced specification.

THE OKI IF-800 Model 20 personal com-
puter is an eight-bit machine intended as
a small business computer, for scientific
purposes, and for diverse applications
such as instrument control and running
business colour-graphics software. It uses
a Z-80A CPU running at 4MHz, backed
up by 64K of dynamic RAM for program
store and 16K for the monochrome dis-
play, or 48K if you have the colour
monitor. There is a 2K bootstrap ROM.

The IF-800 has a built-in printer which
uses afive-by-seven-dot matrix, and con-
sequently produces no lower-case
descenders. The printer provides for both
tractor and friction paper feed. The other
input/output facilities for the computer
are listed in table 1.

Two Sin. double-sided, double-density

58

mini-floppy disc drives are built into the
computer. Each drive has a capacity of
280K, giving a total on-line storage capa-
bility of S60K. With four floppy-disc
drives in place, the machine can access
1.12Mbyte. A brochure accompanying
the computer, dated November 1981,
offers a 5.25in. hard-disc drive with a
capacity of five or ten megabytes.

The computer is delivered as two units:
the first incorporates the keyboard, prin-
ter and CPU/memory. The second unit
contains the VDU and the two floppy-
disc drives mounted on a plinth to raise
them above the keyboard. Power and
data connections are brought neatly
down the inside of one leg of the plinth to
plug into the back of the computer/
keyboard unit.

Eight-colour image

The computer is supplied with a mains
lead wired directly to the machine and a
continental three-pin plug at the far end
of the lead. Despite this, the IF-800
contains a 240-volt power supply and the
first job you will have to undertake after
unpacking the computer is to cut off the
plug to substitute a standard U.K. plug.

An eight-colour image is available on
the IF-800 with a high-resolution display
— 640 horizontal by 200 vertical pixels.

Alternatively the machine can be sup-
plied with a green monochrome display
with the same resolution.

The story, however, does not end
there. The colour mask in the colour
cathode-ray tube is perceptible to an
operator using the computer, and the
effect of this is to lower the apparent
resolution. When this is combined with
the absence of lower-case descenders in
the VDU type fount, the result is to make
the machine unsuitable for use over
extended periods by, for example, a
word-processor operator.

Any computer should have an easily-
legible character set that will not cause
fatigue when used for a number of hours
at a stretch — nothing less is acceptable,
certainly not in the prestige, up-market
product range to which the IF-800
aspires. The poor quality of the 80-
character IF-800 alpha-numeric display
is a serious shortcoming. )

In addition to the normal typewriter
keys on the IF-800 keyboard, there are
10 user-programmable ‘‘soft keys” and
32 special-function keys, including a
numeric keypad. Three keys are dedi-
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cated to printer functions: to print the
current contents of the VDU on the
printer; eject a “form” length of paper
from the printer; and echo whatever is
typed in at the keyboard to the printer.

The soft keys are repeated along the
bottom edge of the VDU screen, and
some of the CRT control options allow a
label field to be displayed across the
bottom of the VDU indicating the func-
tion of the 10 programmable soft keys.
The keys along the bottom edge of the
VDU are particularly useful when a
menu of commands is provided for a user
to choose from. The first three characters
of the command are displayed when the
CRT display is in 40-character mode, and
the first seven characters of a maximum
of 15 are displayed when the VDU is in
the 80-character mode.

A reset switch and a key to break into
the operation of a Basic program are
located on the left-hand edge of the com-
puter. A diverse and comprehensive set
of sockets scattered round the computer
will allow you to plug in additional
peripheral devices such as a light-pen, an
acoustic coupler or British Telecom
Modem, laboratory instruments, a printer
with a Centronics interface, or the two
additional floppy-disc drives.

Hard information

Two manuals are supplied with the
computer. The Operation Manual con-
tains 200 pages packed with hard infor-
mation about the system and example
Basic programs. The second manual is
the Basic Reference. Manual which

IF-800

VHEN USE Bl
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£ RS CHRACTER COLOR...

Two built-in mini-floppy double-sided,
double-density disc drives — 280K per
disc. An extra two disc units can be
connected.

Loudspeaker: Can switch a tone on and off
with a frequency range from 65Hz to
1,976Hz.

Calendar clock: A hardware clock is fitted,
powered by a NiCad battery. It displays the
year, month, day, hour, minute, second
and day of the week on request.

ROM cartridge: Hoids 20K, the interface is
said to be addressable to 1Mbyte.

RS-232C interface: From 110 to 9,600
baud under software control.

External I/O interface: Three slots for
optional cards to give a Centronics-type
parallel interface, an IEEE-488 interface,
and a two-channel, 12-bit D-to-A board or
an eight-channel, 12-bit A-to-D board.

Audio cassette I/0O: Uses non-standard
BMC protocol; cassette recorder motor
control by Basic instruction.

Printer: Five-by-seven-dot matrix;
tractor/friction feed; paper up to 9.5in.
wide; no lower-case descenders.

Dimensions: width 20in. (51cm.); depth
26.7in. (68cm.); height 19.9in. (50cm.).
Weight: 77Ib. (35kg.) with monochrome
display; colour display weighs an extra
11ib. (5kg.).

Table 1. Dimensions and input/output channel specifications.

devotes about 30 pages to a general
explanation of the Oki Basic interpreter,
and a further 100 or so to a more detailed
description of the use of each command
and intrinsic function.

The IF-800 is likely to be marketed
into offices, scientific and hospital
laboratories, and possibly executive con-
ference rooms. Many of the machine’s
users will be intelligent and capable
people who are quite ignorant about com-
puters. The documentation supplied with
the machine is crucially important, par-
ticularly where small detail is concerned,
because this group of users is unlikely to
have the accumulated wisdom that will
allow them to disregard red lights and to
cope with unexpected error messages
when following programs in the Opera-
tion Manual.

For example, there is a caution that
you should not attempt to remove a disc
from the disc drive when the drive-select

— RPPOINT THE COLUR FUNCTION
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light is on. Yet the red light remains on
the whole time on drive 1, presumably to
indicate that the drive is selected rather
than that the head is in contact with the
disc, reading or writing material. Even if
it were possible to select the second drive
manually this is an incredibly clumsy way
of removing a disc. There is no cross-
reference in the manual to tell you how to
overcome the problem.

Additional boards

The Operation Manual does improve
when it reaches the technical description
of the various additional boards that can
be attached to the basic system. There is
plenty of information, well set out, on the
pin connections, voltage levels and timing
patterns that are expected by the D-A
and A-D boards, the IEEE-488 interface
and so on. A technician in a polytechnic
or university laboratory should be able to
interface the IF-800 to other equipment
without difficulty after consulting these
sections of the manual.

There are, however, numerous other
small discrepancies in the Operation
Manual and generally too little attention
has been given to a user approaching the
computer for the first time. The poor
introduction to the documentation has
been overcome to some extent by an
impressive training program supplied on
disc. The program demonstrates some of
the Graphics Macro Language commands,
described later, and many of the other
Basic commands concerned with drawing
on to the screen. The screen photographs
were taken while this program was run-
ning and you should be able to see the
command in the lower portion of the
screen, with explanatory comments and
the effect of the command in the upper
half. Training by the compdny supplying
the machine is still necessary for other
aspects of the computer’s operation.

The IF-800 is supplied with an exten-
ded Basic interpreter based on Basic-80
developed by Microsoft. The version of
the language supplied allows various
screen formats with either’ abrupt or

(continued on next page)
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(continued from previous page)

smooth scrolling, and a Basic command
which will access a Graphic Macro
Language. Circle, for example, will draw
a circle or arc on the screen, given co-
ordinates for the centre, the radius of the
circle and the colour of the line.

A further parameter allows you to set
the elongation of the vertical axis of the
circle, and the ratio of the vertical to the
horizontal axes can be set between zero
and one. Zero will make the computer
draw a straight line while, a ratio of one
will draw an ellipse. In the same way, the
angle of arc that is to be drawn can be set,
where zero represents 90 degrees, 0.25
represents 180 degrees, and 0.5 starts or
stops an arc at 270 degrees.

Another basic command, DEF CHRS,
allows you to redefine the graphics
characters held in the machine. The
eight-by-eight screen matrix can be con-
trolled by a character string consisting of
eight bytes expressed in hexadecimal
notation, concatenated into a string.

The Basic interpreter contains many
commands peculiar to the machine.
Although the machine runs CP/M and
has a vast quantity of software available
through Lifeboat Associates, it is unlikely
that WordStar, Fortran-80, Pascal,
muSimp/muMath or the Peachtree finan-
cial packages will make adequate use of
the special hardware and software
features available on the IF-800.

For example, the Pen commands in
Oki Basic will return the horizontal and
vertical position of the light-pen on the
screen to a resolution of one pixel. It
should be possible to use the light-pen for
editing purposes in a word-processor
program, selecting first a command at the
top of the screen such as Delete, and then
selecting the character or word to be
deleted anywhere on the screen.

In the same way, it should be possible
to scroll the screen in any direction
merely by placing the light-pen on the
appropriate boundary. Obviously Word-
Star does not have this facility in the form

LIBE (155,112 ) - (302 » 58
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in which it is implemented on a Super-
brain or Cromemco. In the absence of
software designed specifically for the
IF-800 it is constrained into the mould of
a straightforward business computer with
a colour display.

The Oki Basic interpreter has two
commands for storing and retrieving
machine-code programs from disc, and
has both Call and USR commands which
transfer program execution to a user
machine-code subroutine. There are no
details in the manual to tell you how to
return to the Basic program at the end of
the machine-code subroutines.

VARPTR returns the address of the
first byte of data identified with a variable
name. VARPTR can be used to obtain
the address of the variable array so that it
can be passed to an assembly-language
subroutine. For example the instruction

VARPTR (A (ZERO) )
identifies the lowest element of the array.

Conclusions
@ The IF-800 costs £4,300, including VDU,
printer and double disc drive.
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® The comprehensive input/output
facilities on the IF-800 will be attractive to
scientists wishing to gather and display
complex information in graphic form.
Business executives may find the colour
display a useful presentation device for
their colleagues.

® The tidy appearance of the computer
must be set against the fixed relationship
between the keyboard and the VDU which
is poor ergonomic design.

@ Operation of the machine is quite separ-
ate from programming it, and the confu-
sion over details such as the orientation of
the label on a floppy disc and the drive-
select light on the floppy disc units is an
unnecessary burden on a small business
looking for a robust system for the first
time.

® The 80-character display is not backed
up by a sufficiently high-resolution dis-
play on the colour VDU to make it accept-
able for prolonged use as a word pro-
cessor or for other applications which
demand reading or correcting text.

® Dot-matrix print is acceptable for
memoranda and papers that will be used
within an office, but the lack of lower-case
descenders on the IF-800 printer makes
documents tiring and annoying to read.
@ Despite its length, the documentation
supplied is inadequate to allow anyone
unfamiliar with microcomputers to oper-
ate the machine successfully.

® A wide choice of C/PM software should
be available, but this is unlikely to take
advantage of the sophisticated hardware
features of the IF-800. Software that is
specific to the machine will take longer to
emerge, but when available will provide a
powerful and versatile system.

® The IF-800 appears to be strongly made
and should be reliable in operation.

@ If the price/performance ratio is attrac-
tive to you, and if you have the facilities to
write appropriate software without
needing too much support from the sys-
tem manuals, the IF-800 is worth con-
sidering. a
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FREE .
MICRO COMPUTER SOFTWARE

(with complete hardware system price)

ADLER
'ALPHATRONIC

£2495. 1

‘\“'a" (prices subject to change)

Includes: Adler Alphatronic P2 Micro Computer, Daisy Wheel
Printer, 0.C.S.C. Financial Accounting/Book-keeping/Incom-
plete Records, 0.C.S.C. Payroll System, General Data
Management System, Word Processing System or Invoice
and Sales Ledger System.

NEC
PC800:

from
£2150. v

(prices subject to change)

Includes: 64K Business System, Twin Disk Drives, NEC Dot
Matrix Printer, 0.C.S.C. Financial Accounting/Book-keeping/
Incomplete Records, 0.C.S.C. Payroll System, Wordstar,
Mailmerge & CPM System

SUPERBRAIN

from
£2550. var

{prices subject to'change}

Includes: 64K RAM/320 Disks, Epson MX 80 Printer,
0.C.S.C. Financial Accounting/Book-keeping/Incomplete Re-
cords 0.C.S.C. Payroll, Wordstar and Mailmerge.

Other software and peripherals purchased of which prices can
be adjusted in the above.

We were established in 1969 as a consultancy and software
house, our consultants are well qualified and members of
several professional institutes.

We undertake consultancy and contract work at a very
reasonable fee and our systems can be tailored to meet your
requirements at a nominal fee.

Other micro manufacturers, distributors and dealer enquiries
are welcomed. }

Also we are looking for distributors abroad and commission
agentsin the U.K. Please ring for details Watford 48580.

OVERSEAS COMPUTER SYSTEMS CONSULTANTS
182a QUEENS ROAD, WATFORD, ENGLAND

CALLERS BY APPOINTMENT PLEASE

@®Circle No. 146
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SYSTEMS FOR

BUSINESS...

As business system spedialists we 're able to offer a full
range of software adapted to low cost hardware, so even
the smallést business can benefit from computerisation at
a comparable cost — and as you grow so can your
computer system.

Apple II from £1895
Apple Il from £2900
Sharp PC3201 from £2895
Commodore 4000 from £1875
Commodore 8000 from £2995
Systime 500 from £7000
Choose from our comprehensive software packages
induding the widely acclaimed FMS Accounting System,
financial modelling, payroll. filing systems and asset
register; or take advantage of our software expertise with
a package tailor-made for your requirements. Full leasirig
fadlities available including software.

... COMPUTERS
FOR PEOPLE

The same expertise we offer to businesses is also available
to our home computer customers. You can select from our
range of hardware. accessories. games. hooks and
educational programs — and we'll demonstrate any
system before you purchase.
* VIC 20 COLOUR COMPUTER
3%2K user memory
24 colour variations
3 x 3 octave sound voices

4 programmable function keys
PLUS — games cartridges; extra RAM packs: 3K, 8K,
16K; light pen; games paddles; printer; disk drive

* SHARP MZ80K COMPUTER

48K memory
3 octave sound range

Multiple graphic character set
INCLUDES — keyboard, sareen with 40 characters &
24 lines, and cassette unit with tape counter.
PLUS — printers, disk drives, interface cards and choice
of BASIC, FORTH, PASCAL, ASSEMBLER or
MACHINE CODE.

2 year guardntee on most products
Ring for current prices!

COD SERVICE AVAILABLE —
ring for details

OPEN MONDAY — SATURDAY
9.00 am to 5.30 pm

15- 17 Nort.h Parade BRADFORD BD1 3IL
Tel (0274) 391166

@ Circle No. 147
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In these days of recession and
tight monetary controls, many
companies look to micros to
improve efficiency and
profitability. Peter Wood tests
Hornet, a package designed to
appeal to any firm aiming at
effective project planning.
ONE APPLICATION of particular interest to
manufacturing and building industries,
and also to any company involved in
project planning, is Precedence Network
Analysis. Traditionally available on
mainframes, Claremont Controls has
brought this application to the Pet.
Hornet is a precedence-network
analysis program written for the Com-
modore 8032 computer, 8050 disc unit:
and any suitably-interfaced printer, pref-
erably with 132-column print width.
Using Hornet, complex sequences of
activities can be analysed to determine
how much delay, if any, may be tolerated
in each activity. This information can
help with the assignment of priorities on a
project, and lead to better use of
resources. An up-to-date record of work
completed may be kept, so that future
events and activities are simultaneously

rescheduled.
The program is available in four levels

Hornet takes
the critical path
to completion

top-left and top-right compartments
show the earliest possible start and finish
dates, while the bottom-left and bottom-
right compartments show the latest
allowable start and finish dates. Any
activity which has the same early and late
start and finish dates cannot be delayed
without extending the network complet-
ion time. Such activities are termed
critical. In figure 1, A, B and C are all
critical, but D has a “float” of 2 days.
As well as analysing simple networks,
Hornet contains several special facilities
to allow large and complicated networks
to be analysed. Apart from the normal
*“end of precedent/start of successor’” link
— known as link type — used in figure 1,
four other link types may be used:
Link type 1 is a “lead link”, where the start of a
successor is tied to the start of the prece-
dent, usually with a delay period built-in. It

Program level 1
Number of activities 256
Bar chart no
Printer width 80
Actual starts/finishes no
Target starts/finishes no
Real run date no
Shutdowns no
Time-base options no
User-defined sorts no
Table 1 Resources no

2 3 4
512 1024 1024
yes yes yes
80/132 80/132 80/132
yes yes yes
no yes' yes
no yes yes
no yes yes
no yes yes
no yes yes
no no yes

of sophistication — Hornet 1, 2, 3 and4 |

| — which differ only in the number of
facilities offered — see table 1. It is
possible to use Hornet without being
familiar with basic precedence-network
theory, but understanding the principles
involved will probably allow more effi-
cient use of the program and lead to
more satisfactory results.

All projects are made up of sequences
of distinct activities or tasks, each of
which is dependent on other activties.
There will, therefore, be a particular
sequence in which the various activities
must be completed. In figure 1 there are
four activities A, B, C and D. Activity C
cannot possibly start until A and B have
both been completed. It is also dependent
on D, which is shorter than the total
length of A and B, and can be carried out
at the same time as A and B.

The boxes are divided into six com-
partments. The top-centre indicates the
activity reference and the bottom-centre
shows the duration of the activity. The
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may be used where a shared resource is
necessary to start each activity, and avoids
the need to split the precedent into two
actlvities.

Link types 2 and 3 are “premature start” links,
allowing a successor to start before the
precedent is complete, so that an activity
could start before transfer of a shared
resource. These two links are essentially
similar, but the delay is measured on the
precedent for type 2, and on the successor
for type 3.

Link type 4, the “lag” link, specifies that the
finish of a precedent must precede the finish
of the successor by a specified period.

Often the lead and lag links will be used
together to represent a series of activities
which follow each other but are in part
concurrent.

Frequently the periods during which |

activities can take place are prescribed by
external constraints. The package allows
the specification of such conditional start
and/or finish dates, known as ‘‘target”
dates, for individual activities. A target
gonstraint will not override the analysis

logic. If it is impossible to achieve a
target, it will be ignored and reported to
the output. Target dates can be used to
move individual events within their
period of float to optimise available
resources, which is particulaly powerful
when used in conjunction with the
resources module in Hornet 4.

Nearly all projects are subject to shut-
down periods, such as holidays or tem-
porary suspensions in work. The program
allows up to 32 such shutdowns to take
care of lost days in calculating start and
finish dates.and precedence delays. Since
not all activities are subject to shutdowns, |
each activity can be specified as insensi- |
tive, as required.

The analysis of a network is initially
concerned with the prediction of when
each activity must be carried out in order
to achieve the required completion date.
As the project progresses true start and
finish dates become known and may be
substituted for the estimated or predicted
dates. When these actual dates are
entered, all.other considerations for the
particular activity are overruled, and suc-
ceeding .activies are calculated from the
known date references.

The program provides a “real run
date” facility. Whenever the calculation
mode is selected, a current or analysis
date may be entered and any activities
not yet started are automatically delayed
until the current date. Activities with
both an actual start and finish date are
labelled “historic”, while activities with
only an actual start date are labelled
“working”. At any stage in the project a
report may be produced on past perfor-
mance, future schedules, and the status of
activities which are under way.

The 40-day week

Activities of zero duration are accepted
by Hornet and handled in the same way
as normal activities. They may be used as
milestones within the network and are
useful in defining individual sub-projects
within a large network. They may also be
used to extend the number of precedents
on any one activity beyond the five
allowed on the screen display.

The program will run under any of
three time scales, called Units, Weeks
and Calendar. The Unit scale starts from
1 and runs through to project completion.
The scale may be taken as hours, weeks
or even years. The Weeks scale offers a
weeks/days division, where the number of
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days in a week may be defined by the
user, up to a maximum of 40 days. The
Calendar time scale works on real dates,
with a maximum of seven working days in
a week; true calendar dates are given on
all reports. A clever piece of program-
ming allows the user to switch between
any of the time scales at any time without
having to re-enter data or re-calculate.
It is therefore possible to plan a network
on a Weeks timescale, then convert it to
real dates when the start date is known.

Three types of report may be gener-
ated: Time Analysis, Bar Chart and List
of the Activity data. Each type may be
printed with the activities arranged in a
number of ways, e.g., activities with no
float first, or arranged in order of start
date, or normal numeric sequence. It is
also possible to print a range of activity
numbers — 100 to 299, for instance — or
to include only those active over a
defined period. Any combination of these
sort facilities may be used simultan-
eously.

Main menu options

Each activity is referenced by a 25-
character description as well as an activity
number. Within this description, a
“search string’’ may be defined, for selec-
tive report printing. This character string
may beof any length and positioned
anywhere within the description field.
Whenever a report is specified it is poss-
ible to select activities on a full or partial
match with this search string, which could
be very useful if a number of individual
jobs or orders make up the complete
network.

If a simple coding is used, it is possible
to select all activities concerned with a
particular job, or a summary of all jobs,
or individual activities associated with a
particular task across all jobs. This may
be of specific interest to factory produc-
tion or office management where several
distinct jobs are active at the same time,
each at a different stage of development.

Hornet uses the same type of screen
display for all data entry. Fields are
defined within triangular brackets into
which the user may key the data. This
type of screen handling, probably origi-
nated on the Pet by Anagram Systems,
enables simple, fast data entry with a
minimum of mistakes.

As usual with Pet-based business soft-
ware, the program disc is inserted in drive

SSSSSSSSSS

Scheduled activity,

non-critical.
cccccccccee Critical activity.
AAAAAAAAAA Activity with specified

actual start and

actual finish. |
WWWWWWWWWW Working activity,
which has an actual
start date but no
actual finish date. ‘
Activities are shown |
as working up to real
run date. ;
Overrunning activity:
a critical activity
which has actual
start but no actual
finish, and should
have been completed |
and is therefore
delaying project
completion.
Float for the activity.
Shutdown periods.
Target start and
finish markers,
showing exclusive
dates.
Dummy activities
which may be
overwritten by a
target finish marker.
Re Real run date,
printed on preceding
time unit week or
period-division
marker.

XIAXXXXXXX

i
< >

DDDDDDDDDD

Table 2

zero and the data disc in drive one, and
the program is loaded and run with one
keystroke. While the program performs
its initialisation routines it displays a
rather pretty windmill, followed by the
standard copyright information. The
main menu is then displayed, with nine
options:
® Add Activities
® Update Activities
® Delete Activitles
® View Activities
® Resource Module Menu — on Hornet 4

only
® Calculate Network
@ Print Network Report
® System Status
® Format Network Report

The top line of the screen shows, in
reverse video, the job name of the net-
work currently under analysis and the
name of the task currently being per-
formed. The bottom line, also in reverse,
gives the current status — either what the
program is doing or-what it expects you to
do, together with two reference numbers .

1/Ai4 5'B

7

1144 5(3

7

1
4

Figure 1 3
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showing the number of activities entered
into the network and the last activity
number that was modified.

The cursor is positioned to the left of
the first menu option, and may be moved
down the screen by pressing any key.
When it is next to the required option,
this option is selected by pressing shift-
return. This method of selection is consis-
tent throughout the package, and insures
against any unintentional selections that
would otherwise waste time. Hornet 4
allows the user to interrupt any of the

‘calculation or printing functions by

means of the shift key, after which the
process may be continued or aborted.

Each full screen of data is entered by
the operator field by field, and checked
for validity by the system when shift-
return is pressed. If any data is incorrect
the offending entry is highlighted, and the
user is invited to correct it before continu-
ing. If a search string has been defined,
then those character positions within the
description field are underlined for ease
of identification.

Pressing Escape followed by a letter
will perform certain special functions —
for instance, A for add mode, U for
update — which makes for very fast data
entry. Both entry of new and updating of
existing activities is very straightforward,
thanks to the well thought-out screen
design and data-entry routines. Deletions
are. also possible, but are protected
against accidental erasure by the
requirement to press Escape followed by
D before any deletions can take place.

In several places throughout the pack-
age, a ‘‘progress bar” is displayed. It
looks rather like a horizontal thermo-
meter which indicates how far the
machine has progressed through a certain
procedure, and reassures the user that the
computer has not “died” during a long
calculation routine.

Error reports

The Calculate Network or- Report
Printing options will recalculate the net-
work if the activity data has been
updated. The reports follow the format
set up by the user with the Format Net-
work Report option. If the network has
already been analysed, the user is invited

to alter the real run date if required..

The calculations are made up of four
distinct parts, each performed automati-
cally. The first stage, Data Checking,
works through the activities locating the
relevant precedent. Any activities not
found generate a detailed error message
on the printer and a note on the screen.
The second stage finds the order in which
the activities are to be calculated and
checks for logic errors in the precedence.
If a logic loop is detected, a list of all
activities that cannot be printed is pro-
duced on the printer and a note appears
on the screen. The sequence of actual
dates is also checked at this stage: if an

(continued on next page)
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(continued from previous page)

activity has been given an actual date the

preceding activities must also have actual

dates. Errors are reported on printer and
screen.

The analysis proper then begins. It is
made up of both a forward and a back-
ward pass, to give both the early and late
start and finish dates. Once the forward
pass has been completed, the project-
completion time is displayed on the
screen. When the analysis is complete the
results are stored on disc. If report print-
ing has been selected, the reports are
then produced.

Formatting of reports is simple, and the
user may set up these parameters:
Printout Title to be printed in the heading of

the report, up to 35 characters long.

Output required. The three types of report
possible are time analysis, bar chart, and
activity data-listings. They are specified for
printing by Y for yes or N for no.

Printout Sequence. This sets the priority of the
sort criteria available — Numeric, State
date, Critical and Float — such that the first
selection is the main sort criterion. Any
activities with equai priority are sorted on
the second criterion, and so on.

Printout Range allows the user to define a
range of activity numbers to be printed from
the entire network.

String Search. If a string search has been set
up in the System Status, then activities may
be selected for printing on the basis of a full
or partial match within the defined area. of.
the activity description.

Auto Paging is a simple yes/no selection for
page headings. If auto paging is selected,
the reports take care of perforations and
reprint the headings on each page, assum-
ing a 66-line page.

The System Status option from the
main menu permits the user to specify
any one of the following system-level
parameters:

Password. If a password is provided at this
stage by the user then the suite cannot be
run unless the correct password is entered.

Printer Width sets the maximum print width to
either 80 or 132 columns.

Shutdown Periods allows up to 32 shutdown

~ periods to be defined.

Timescale sets the timescale to be used to
Units, Weeks or Calendar.

Week Length. If either Weeks or Calendar
have been selected, this parameter sets the
number of working days per week.

Commencement Date. If Caiendar timescale
has been selected this will be entered as the
first working day of the project.

Activity Search String. This defines the posi-
tion and length of the search string within
the activity description field. When the
search string option is used, the program
allows “wild card” or “pattern matching” to
be used in the same way as the Pet DOS:
“?" can be used to represent any individual
character, and “*" may be used to repres-
ent the remainder of any string.

The bar chart uses the symbols shown
in table 2, with one character represent-
ing one period unit. The activity data
printout lists all details on network
activities. The data printed is :

@ Activity number

@ Activity description

@ Duration

® Non-shutdown status

@ Actual dates

@ Remaining duration

@ Target start

@ Scheduled delay

@ Preceding activities with link type and delay

Conclusions

® The program does its job very effi-
ciently and is very easy to use.

® The data-entry routines and screen
layouts are excellent.

@® Most business users will probably buy
the Hornet 3 or Hornet 4 program, as they
give the range of facilities required for the
majority of applications.

® Hornet 1 and 2 will most likely suit
educational users, especially technical col-
leges, polytechnics and universities.

® A resources module is available but
was not reviewed.

@ The program was a pleasure to use.
® The marnual is well-written and accur-
ate.

@® Hornet provides yet another miarket-
place for the business microcomputer as a
cost-effective alternative to larger
machines.

® Hornet 3 is priced at £990, Hornet 4 at
£1,500, and is available from Commodore
Key Dealers. Details from Roy Stephen-
son at Claremont Controls. Telephone
0669 21081. U]

BIG SAVINGS

ON GRAPHICS
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PLOTTERS

Plot your data — drawings,
graphs etc.
Duetooverstockingweareable

to offer at greatly reduced
prices, brand new, boxed,
Hewlett Packard A4
Plotters with 1IEEE 488
interface.

Compatible with
PET Commodore and

Hewlett Packard 85 computers

- (other models not tested)

these excellent high quality A4
size Plotters offer a range of

advanced features at a genuinely

reduced price.

Write today for further details.

(EC5)

Engirieering Computer Services Limited,
Piccadilly, Tamworth, Staffs. B78 2ER.

Telephone (0827) 873300.
@ Circle No. 148
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Peorcom

The new, APPLE-1l compatible Euro-PAL
colour microcomputer now available

ex stock £ 975;

MAIN FEATURES: excl. VAT
Compact computer with the famous 6502
CPU, APPLE-II compatible, so one can
use all the APPLE-II hardware and soft-
ware without any modification. - y

4420000004}4,,

L21LLr1y
‘ ‘-llllllllllll.nn--

Many interesting features give the
PEARCOM an enormous technical lead.

Just to name a few:

— 14 /O expansion slots as standard

— On board expandable to 96 Kbyte of
RAM, 32K standard

— 6 ROM/EPROM sockets jumper
adjustable.

— Professional reed-switch keyboard
with numeric pad

— 7 Function keys

— Built-in HF modulator with HF PAL-
colour output

— Sound through TV signal and
through built-in loudspeaker

— LED indicators for the main-units

— An industrial type, 5 Amp. power-
supply

— Bus compatible with the Applesoft
Card and the Z80 Softcard from
Microsoft, which comes with CP/M
and Microsoft BASIC (optional)

[P

disk j;

"Apple-II - Trademark of
Apple Computer Inc. USA.

PEARCOM Ltd.
Riverside la - Stanstead Abbotts - Ware, Herts SG12 BAP - UK

PEARCOM International Marketing & Publicity Dept.

PO Box 350 - 3720 AH Bilthoven - Tlx 70375 - Holland PEARCOM
VERGECOURT Ltd. (Distributor) i,“g ng;k;’;t)“g ElEhalisty

17 Nobel Square - Basildon - Essex SS13 1LP England - Tel. 0268-728484 - Tlx 995323 3720 AH Bilthoven
DEALER INQUIRES INVITED







The best price/performance ratio youw’ve ever seen on apersonal computer. |

11
£1800-£3000

£4500-£8500

ACT Sirius 1 is a new generation personal

computer. Quite simply, it has no competition at the price.

It’s the first personal computer developed from the
outset for business and professional use.

It’s launched with more software than anything
before it.

It’s supported and distributed solely by ACT —
the biggest name in personal computer software.

And it’s developed by Chuck Peddle, formerly of
Commodore and generally regarded as the father of per-
sonal computing.

SOFTWARE SPELLS SUCCESS

ACT Sirius 1 has more software than any other
new personal computer:

A choice of two operating systems — CP/M-86 or
MSDOS, from Microsoft.

For Software Houses

The ACT Sirius 1 has alanguage for you. Microsoft
BASIC 80, two BASIC Compilers, two COBOLS,
PASCAL and FORTRAN.

For Applications

Wordstar, Mailmerge, Pulsar, SuperCalc and
MicroModeller — all the best sellers.
And the ACT Sirius 1 can run any software written

for CP/M — that means hundreds of specialised packages.

THE BODY IN QUESTION

Ergonomics play a vital part in the design of ACT’s
Sirius 1.

The screen tilts and swivels to suit the user and
glare is eliminated.

The display is razor sharp; and the brilliance and
contrast can be adjusted using keys on the low-profile
detachable keyboard.

STAYING OUT IN FRONT

The ACT Sirius 1 is designed to keep you out in
front. Winchesters, networks, multi-user facilities and
colour graphics are all scheduled during the next twelve
months. And all at the same record-breaking price levels
of the ACT Sirius 1.

SEEING IS BELIEVING

The ACT Sirius 1 goes through the most
exhaustive quality control process of any microcomputer
— including the much vaunted Japanese products.

ACT Sirius 1 has been successfully operating in
testing field trials for over 6 months already. And now it’s
at your nearest ACT Dealer — ready to revolutionise your
ideas on personal computers.

Clip the coupon for literature. Better still, call
David Low now on the hot line 021-454 8585, get the
name of your nearest dealer and see a demonstration as
soon as you can — because seeing is believing.

PCa
To: ACT (Microsoft) Ltd, FREEPOST,
Birmingham B16 8BR.

Please send a brochure and name of my nearest dealer

I am interested in dealership — send the dealer pack
and ask your sales director to contact me.

Name

Position

Company.
Address

Telephone

HEIT No.l in Total Computing.
@ Circle No. 150 é7




The DAl Personal Computer s
‘High Performance-
‘High lalue-

Standard Features

24k Resident High-Speed Basic

16 Colour High-Resolution Graphics (2565 x 335)

Scrolling Screen Editor

Sound Commands for Music Generation

Very High Speed Hardware Maths Option

Resident Monitor for Machine Language Programming

3 Programmable Parallel Ports : |
Standard TV Interface via Aerial Socket yd
RS232 Serial Port and Dual Cassette Interfaces I

Manufactured by: Available from:
D AI Data Applications Uk Lid. 7 y
v
Personal Computer Division P <° P
THE 16b Dyer Street > oo&:\o E
AARCLCVPUTER g‘z)euncceesstzer;hire // \?JQ’Q:%\@ )
ENGINEERNG GL7 2PF J/ PR /
gru:ssepéNgelgium Tel: Cirencester > \o@i\@ ,
' : (0285) 61902 7 S\ /
&
N

@ Circle No. 151 /7
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.1 hree star printers

&

152 nE

Economical general purpose

150 2% | 739 wEW

printer

® 132 column, 150 cps at 10 cpi
@ bi-directional, logic seeking

@ quick change cartridge ribbon
@ fan-fold, cut sheet paper

® adjustable tractors

e 100% duty cycle

® rugged, versatile, dependable

Ideal microcomputer printer

@ 80 column, 150 cps at. 10 cpi
@ bi-directional, logic seeking

@ quick change cartridge ribbon
o roll, cut sheet, fan-fold paper
@ snap-on tractors

©® 100% duty cycle

® rugged, versatile, dependable

Versatile, compact printer

@ corresponderice quality print

@ proportional and fixed spacing

@ trué descenders, subscripts and
superscripts

@ pin addressable graphics

@ roll, cut sheet and fan-fold paper

® 100% duty cycle

@ compact and quiet

FULL PROFESSIONAL
FANTASTIC VALUE SPECIFICATION YOU NEED
AT UNDER £700 FOR UNDER £500 FOR AROUND £500

...with a five star bonus
*PerforrE\ce. ‘_kReIiabiIity. K Versatility. K Service. Y Economy.

Your Centronics Qualified Retailer

ALL THE FEATURES

£ss6x

Forguton Comouter Services
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Otnce allosons L siamen
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Computer-aided design techniques are already well established as tools for
Computer methods are now poised to move out of the drawing office to take

THERE IS MORE to computer-aided design
than meets the eye. This dynamic,
fastest-growing sector of the computer
industry heralds a total change for the
industrial world. Senior management in
every company that manufactures some-
thing had better take notice of CAD: to
ignore it will be akin to having ignored
the Industrial Revolution of the last cen-
tury.

CAD is not simply an aid in the rela-
tively simple task of producing an
engineering or architectural drawing. It
is an electronic medium in its own right
which is fast, intelligent and interactive.
Blueprints — diagrams on paper — are a
medium which belongs to an earlier age.

Uncomfortable transition

For the moment, we are stuck in the
uncomfortable period of transition.
Manufacturers are still geared to basing
their product on familiar and reassuring
“working diagrams”. They lie around the
office or factory, constant and visible
proof that work is in progress.

Even when the new oil refinery is on
stream or when that neat little extension
1 to the clubhouse is completed, then the
builder makes yet another set of drawings
— what the Americans call “as-builts” —
to act as a guide for repairs and mainten-
ance. Drawings have been around in one
form or another for 20,000 years, but
now, suddenly, they are not at all essen-
tial.

This CAD has plans
 for factories

of the future

The most far-sighted people in the
computer-graphics industry are aware
that the present craze for hard-copy
devices — printers and plotters —is but a
passing phase along the road to total
automation. The destination is the com-
pletely integrated factory in which the
process of design and manufacturing is a
single task. Karl Marx and his concept of
the division of labour an accurate
analysis in its time — will be finally
discredited as computers and robots team
up to create all the necessary products of
the future.

This vision is not mere science fiction.
In the United States they already have a

by John Lewell

name and an acronym for it: computer-
integrated manufacturing or CIM. It is
the next step beyond CAD/CAM —
computer-aided design and manufactur-
ing. Just as we are getting used to the idea
of CAD/CAM, at least to the extent of
understanding what the initials stand for,
along comes CIM. You can be sure that it

CAD systems must be able to handle all the relevant design information.
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is coming because it is market forces
which provide the motivation for the
change. -

The keys to economic survival are
efficiency, competitiveness and product-
ivity. The world’s population is expected
to double and treble before it finally
stabilises, and the emphasis will be placed
on the most efficient uses of energy and
materials. Our present use of resources is
so wasteful because industry is not organ-
ised on a rational basis. Under the influ-
ence of those same market forces it has
evolved like a Gothic cathedral, each
generation tacking on its own contrib-
ution.

Now the time has arrived when in-
dustry has to increase its efficiency and
productivity. It can do it only by the
complete integration of computers into
the industrial process. Piecemeal
computerisation will not work in the long
run. If you streamline one part of the
operation, then you tend to create a
bottleneck somewhere else. To get rid of
the bottleneck you have to use a compu-

ter.
Everyone who has used a computer for

even a simple task realises the impor-
tance of understanding the process which
is being computerised. When a system
has been analysed rationally, you may
find that you do not need a computer at
all. Yet no individual can keep in mind
every one of the millions of operations
that go on in a factory and so the best,
simplest, the most rational manufacturing
solution can never be achieved. What is
needed is integration, and this will be the
keyword to the future.

Agent provocateur

Why is CAD proving to be the agent
provocateur in this leap towards the
future? After all, industry has been using
computers for years. So far, word
processing, payroll accounting and even
numerical control have not provoked a
total rethink of how to run an entire
manufacturing process.

The reason is simply that design is an
“upstream” operation, whereas those
parts of a business which are often the
first to be computer-assisted are mainly
“downstream” operations. Word process-
ing is downstream of management
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design engineers, yet they are still far from having reached their full potential.
charge of the average factory’s entire design and manufacturing process.

instructions. Invoicing is done after you
have made and delivered the product.
Payroll is the most downstream operation
of all: everyone is paid in arrears. But this
downstream computerisation does not
have a knock-on effect. It does not neces-
sarily force us to make other changes.
CAD, by contrast, does.

Frank Lloyd Wright was one of
America’s greatest architects, yet some of
his greatest buildings were designed on
the back of an envelope. He and his

sophisticated, so the number of visual
representations increases. For
instance, with a model of the human body
a display might one day be able to show
the skeleton, or perhaps the nervous sys-
tem, or the blood circulation, or the
familiar skin-covered figure itself. More
easily displayed with current technologies
are engineering designs which involve
structural, electrical. piping or instrument-
ation models. All these models are

related to each other. You cannot change

A typical stand-alone system is based on a minicomputer with VDU and plotter.

assistants would fill in the details later on,
in the conventional way. The design took
shape in Frank Lloyd Wright’s head. It
was a synthesis of experience, of know-
ledge of materials, of the environment

and of architectural forms. More than

that, it also contained the vital element of
originality. A Frank Lloyd Wright build-
ing had all the elements of good design.

Being an exceptional sort of man,
Wright did not spend much time develop-
ing his concepts diagrammatically. The
model was in his head. The secret of
design is in conceiving the model, and not
at all in making a representation of the
model on, for instance, a piece of paper.

The essence of CAD is in the creation
of the model. If computers are going to
be really useful in assisting us with
designs then they have to assume the role
of Frank Lloyd Wright’s head.

The computer has to contain the

model. Where else could you put it? On’

paper? That would be far too complex. In
ourown heads? We are not all Frank Lloyd
Wright, andthe designcapabilityofeven his
brain would not be sufficient for a high-
technology product, such asacaror aspace
shuttle. The machine hastobe programmed
with all the relevant information about the
properties of materials, about the envir-
onmentin whichaproductwillbe used, with
appropriate marketing information — not
to mention a whole library of existing
designs.

Graphics are one of the windows into
the model. They are a communications
link which provides a visual representation
of it. As graphics displays become more
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one without changing the others. The
great advantage of CAD is that the com-
puter can be programmed to make many
of the changes automatically, and to warn
you if something is not possible. The
truth of my opening statement should
now be apparent. There is, literally, more
to CAD than meets the eye.

Graphics displays

Nevertheless, for the time being, CAD
is mainly concerned with producing
diagrams. Early graphics displays could
show only the outlines of objects, conve-
niently echoing the tradition of engineer-
ing drawings. This does not necessarily
mean that vector displays, or even draw-
ings themselves, will be with us forever.
In the last two years, raster displays have
made great strides, bringing with them all
the benefits of full colour and fully-
shaded surfaces. They point us in a new
direction: the computer model itself need
not be related to “‘wire-frame” drawings
at all.

Much of what passes for computer-
aided design would be better described as
compuler-aided drafting. By the time the
operator sits down at the terminal most of
the work has already been done. A deci-
sion has been made to build a particular
product, the shape and function of which
is largely known. The CAD system is
used to tidy up the details, put in all the
symbols, put lettering in the right places,
and then to print out sets of isometric and
orthographic drawings.

Operators can, of course, refine and
modify the designs. With a stroke of the

pen you can magnify, rotate or move the
image — or any part of it — and make
additions and improvements. Using the
keyboard you can type in facts and fig-
ures, descriptions and dimensions. You
can ask the system to automatically
retrieve the previous drawings, and there
is always an instant library of symbols at
your command, ready to be pasted into
any position on the screen.

Even when it is being used as a high-
class drafting aid or as an expensive
“ideas pad” the average CAD system is
an effective and impressive tool. Shortly
after it is installed, senior company men
will murmur approvingly about high pro-
ductivity ratios — that is to say: how .
much more work is being done as a-result
of using the new toy. It is not unusual to
find that the work is completed in a
fraction of the time. A piping diagram
may have a 2:1 ratio, a mechanical diag-
ram 4:1, an instrument diagram 5:1, and
others may be even higher.

The bottleneck

What used to take a week to design on
paper may take only a couple of hours
with a little help from your friendly com-
puter. Suddenly, the rest of the manufac-
turing process seems to be abysmally
lethargic. The whole factory has become
one long bottleneck. At this point, CAD
has to be extended to CAD/CAM. A
design is created with computer assist-
ance, then the computer automatically
instructs the machine-tools to start turn-
ing out the new product.

Those companies that have already
made a heavy investment in CAD/CAM
are beginning to reap the rewards:
indeed, many of them could not sgrvivc
without it. In the United States patticu-
larly, there is such a shortage of fully-
trained design staff that it would be
impossible to handle a large defence con-
tract without CAD. Automated manufac-
turing carries the process one stage
further as components are produced with
only a fraction of the highly-paid work-
force which was previously needed. The
time between design and production
shrinks dramatically, while last-minute
changes can be made without escala#ng
cost.

Best answer
CAD/CAM is seen in the United States
as being the best answer to the Japanese
lead in manufacturing techniques. At
present still in its early stages, CAD/
CAM usually means that the computer
design station has been linked up to some
numerical-control machinery. The
machine-tools are placed under the con-
trol of punched tape which comes directly
from the designers. Though this is a leap
(continued on next page)
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(continued from previous page)

forward, it is still a long way from the goal
of CIM, where all the operations of the
factory are plugged into a common
database.

CAD/CAM not only provides
increased productivity, there is often an
outstanding increase in product quality as
well. Machine-tool paths are generated
more quickly and more accurately. The
numerical-control programmer no longer
has the task of making hundreds of
error-prone calculations in specifying
tool path motions, and is provided with a
visual feedback guide at each stage.

Product testing

Other benefits include the ability to
test a product before it has been man-
ufactured. CAD deals with a model
rather than an image, and models can
simulate processes. This is particularly
useful when physical tests might be
dangerous or impractical. Much has been
learned from flight-simulation techniques

which are now so advanced that in
some countries an airline pilot can
theoretically qualify for a licence without
setting foot in a real plane. Trucks and
cars can be tested in simulated bad
weather conditions while many design
variants are tried out in order to find the
best solution.

Introducing CAD into a company usu-
ally implies a long-term commitment to
CAD/CAM. A good example is the
Hughes Tool company which manufac-
tures equipment for the drilling industry.
CAD has already helped to give Hughes
Tool a competitive edge by halving the
time needed to design a new product. A
single designer, using a CAD system, can
now produce a design for a new rock-
drilling bit in under two weeks. It is an
industry in which speed is essential,
because drilling bits are often custom-
made to cope with a specific problem
which a drilling team has just encoun-
tered on site. Work is held up until the
new bit arrives. Using an Applicon
special-purpose graphics computer,
Hughes Tool’s designers in Houston,
Texas maintained their lead in the mar-
ket. Once the CAD system was working
successfully the company was able to
extend the program to include design
analysis and structural analysis- — the
next steps along the road to CIM.

First steps

A company’s first step in CAD might
be to use a service bureau to produce
some of the routine drawings. Royal
Graphics of San Francisco and Houston is
one such bureau. and has grown dramat-
ically since iptroducing computer graph-
ics in 1970. Most of its clients are
architects. Using a Calma system. with
standard software and specially-written
subroutines, Royal Graphics produces
more than 1.000 drawings a month.

Over the years a vast library of symbols
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has been created which can be slotted
into the design. Architects can be pro-
vided with data such as the gross area or
the gross volume of a building. Instant
tile-count or brick-count can also save
the client time and effort. With an 80
percent annual growth rate — and no
CAD sales force — Royal Graphics
proves that the bureau service is in
demand.

After using a bureau and becoming
familiar with the new techniques, a com-
pany may want to buy a CAD system to
use in-house. The simplest approach is to
buy a turnkey system from a manufac-
turer such as Computervision, Calma,
Auto-trol, Applicon or Summagraphics.
These companies, and others like them,
will specify and deliver a complete, pack-
aged system to meet your needs. Full
training for the operators is supplied
along with the equipment and software;
no previous experience of computers is
necessary.

A typical CAD system is modular,
allowing you to add to it as your needs
change. A stand-alone system would
include a minicomputer and mass storage
with its system software. The work station
consists of a digitiser. a graphics
tablet, a function keyboard, an alpha-
numeric keyboard, and a VDU. An
appropriate hard-copy device such as a
flatbed plotter will be linked to the
system. Larger systems may have extra
output devicessuch asa film recorderoran
clectrostatic plotter. Several additional
work stations can often be supported by
one central-processing facility. Individual
users can create their own design data-
bases on a single system w hile each person
works on a different project.

Interesting art-form

The design of CAD work stations is an
interesting art-form in itself. Operators
have to spend many hours at a time at the
work stations and it is very important that
it should be as comfortable as possible.
Once they have tried it, most designers
prefer using a computer to working with

passive instruments. The constant
interaction usually increases concen-
tration.

There has been a steady stream of
innovations in work-station design. For
example, Calma Corporation was the first
manufacturer to introduce a voice-
control unit. The operator wears a head-
set with a lightweight microphone
attachment, which provides up to 50
functions under voice control. These can
include commands such as Zoom, Pan,
Multiple View, or Composite Image —
all achieved without a keyboard, pen or
menu. Calma claims a 99.8 percent accu-
racy rate for the input commands, and the
technique reduces eye movements and
achieves a faster operational speed.

Another graphics company, Genisco,
has produced a three-dimensional display
called Spacegraph. On this system you

can actually see the model suspended in
space, so that it looks like a real object
rather than an image; for this three-
dimensional effect you do not even have
to wear special spectacles.

Once it has been decided to use CAD,
one of the first questions to ask is
whether you need a customised system or
a general-purpose system. The fastest-
growing segment of the CAD industry is
in providing general-purpose systems,
though purpose-built systems may still be
the best buy for some users, particularly
for firms with printed-circuit designers on
the staff.

Building your own CAD system to
cope with exacting specialised work —
such as printed-circuit board design —
can give you an increased throughput of
work. Britain has many small system
houses which could design a purpose-
built CAD system.

Industry boom

Outside consultants can frequently be
helpful. In the computer-graphics world
there are two sorts of consultant: general-
ists and specialists. A good generalist who
knows the industry can save a client a
considerable sum of money. New products
come on to the market almost daily

- this is a booming industry. Your con-
sultant should establish a broad picture of
what you are trying to achieve, and point
you towards specialists or to appropriate
manufacturers. Since CAD demonstra-
tions tend to be somewhat lengthy, and
manufacturers are scattered round the
country, ‘‘shopping around” can be
time-consuming and expensive.

A complete, self-contained turnkey
system for professional designers costs
between £20,000 and £500,000 and there
are some signs that the minimum price
will come down this year. In 1981, Ram-
tek, the market leader in raster displays,
launched a desk-top terminal in the U.S.
at just under $6,000.

The micro future

It will be a few years befote micro-
computers have the speed and memory
capacity to cope with the millions of
calculations needed in a useful graphics
display. Personal computers can produce
interesting and colourful presentation
graphics, but they are not yet serious
contenders in the professional design mar-
ket. Theyare, however.ideal trainingtools,
since many of the techniques used in the
larger systemscan be performed by a micro

- but without the speed and resolution
which are necessary in most desigri tasks.

Computer-aided design is not a
panacea for all the problems of ailing
manufacturing industries. What the plan-
ned introduction of CAD can do is to help
many engineering and architectural firms
to increase their productivity and reduce
their costs. All companies in these areas
should at least take a look at CAD and
evaluate its usefulness. 4]
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Beelines five your

VIC

a 40 column display with
32K of extra RAM as well!

PRICE: | Nett VAT | TOTAL

The Colour Writer VIC Expansion gives you the most £220.00] £33.00 |£253.00
cost effective way of expanding your VICto 35KAND o oy o oo oo oo o oo oo oo oo oo oo o g
we give you the added bonus of a 40 Column display e el ) '
free of charge. Now you can have the luxury of a i
\ 32K Pet AND Colour to enhance your programs. The |
Colour screen consists 0f 960 charactersin a40 column
‘ by 24 row layout (to Viewdata standard) with the 25th

Qty. Item ) ‘ Price

Beelines VIC 35K + 40 Column
Expansion Unit @ £220 + £33 VAT

Telephone (0204) 382741 & 384599 I Access and Barclaycard welcome.

Telephone answering machine for 24hr/7 day

waLlone,
@
N Q\

1

i

|

line for status information. The programmable features I L enclose chequeP.O O I

include 7 foreground and background colours, T e e '
flashing, double height characters, block graphics and || Access sae | [ JL LT DT AT 0 8 |
any combination you care to name; and not content Barclaycard 4929[ l r H FT] | | | J ‘

l with a35K VIC, we give you an extra motherboard slot I I
for further expansion. | Expiry Date . N . |

v Name ___. - _— ~ = ==
' /?i » L j_l : Address = - — - i :
\ : — _ Code
@ BEELINES (Bokton) LTD fuow .
FREE POST (NO Stamp requ"ed) [ vsigleviﬁrshﬁs tvéea?)c;))r:f/;d account holders on receipt of firm order K
Bolton BL3 6YZ Delivery free within mainland UK

|
|

24 hour answer phone: 0204 385299 l Eﬁﬁﬁgéﬁidsiﬂﬂig 21?335358;533 g
Reg. office: 124 Newport St., Bolton BL3 6AB. Bolton BL3 6YZ '
_
/ /

L — (N I T TS RS O B e B WS s e ol

@ Circle No. 153
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- eLightPen
~ @ ROM Cartridge

INTERFACES

® RS-232C

® Centronics Parallel Interface

@ IEEE-488 Instrumentation
Interface

® Analogue-Digital and
Digital-Analogue
converters

SOFTWARE

@ Extensive range of business
application software to meet
all requirements.

—r-av%

j.—-——fﬁ.

KGB Micros Ltd 14 Windsor Road, Slough,
Berks. SL1 1EL. Tel: Slough 38581/38310
Encotel Systems Ltd 530-539 Purley Way,
Croydon, Surrey. Tel: 01-686 9687
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in your Computing
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COMPUTERS

Copse Road, St Johns,

Woking, Swrrey GU21 1SX

Tel: (04862) 23411 Telex: 859592




THE MICAOPUTE CHALLENGE:—
FIND A COMPUTERTO COMPARE
WITH THE S[g|EL . .. NEVER.

W

gy
!III;:/,

&
N

e
.. Because the SIG/NET offers the price advantage of

the low cost systems together with the flexibility and THERE'S JUST NONE TO COMPARE.

infinite expansion capabilities of the high cost systems.
Or in other words a great deal more for a great ® Unbeatable value for money.

deal less. ® Advanced and innovative BRITISH design.
For just £1,299.00 the standard SIG/NET offers the O BRITISHBUILT.

flexibility to choose the terminal best suited to your ® Unrivalled expansion.

requirements, the printer to give the speed and quality you ® Faster than comparable systems.

need and disk capacity from 400,000 to 40 Million ® Full 64K of memory.

characters. @ Soid only through approveddealers.

The standardSIG/NET2025 .. £1,299.00 ®CP/Mcompatible.

5 Megabyte hard disk system .. ... ... .. ..£3,100.00

10 Megabyte 4 User . .. . .. ... . ... ..E6,000.00

10 Megabyte 10User .. ................. ... £9,500.00

FOR FURTHER TECHNICAL DATA AND THE NAME OF YOUR NEAREST DEALER
SEND THE COUPONNOW !

r---------

IMICAROPUTE

MICRRPUTE

Catherine Street, Macclesfietd, Cheshire, SK11 60Y. Tel: {0625)612759.

I NAME o POSITION._ I tmiEHDPUTE
S an" e — — I microcomputer sysiems
COMPANY ADDRESS _ =" - ol | Catherine Street,

- B - I Macclesfield,
_ - N0 Cheshire,
-------—-J i LI

Tel: (0625) 612759.
@ Circle No. 155
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for 3D disp

THE PROCESSES of defining, storing,
manipulating, interrogating and finally
outputting pictorial information are the
essence of computer graphics. The graph-
ics operation is essentially passive, and
the observer has no direct control over
the picture being presented. Interactive
graphics also use the computer to prepare
and present pictorial information, while
allowing the user to influence the picture
as it is being prepared.

From the user’s point of view, com-
puter graphics can be divided into the
following areas:
® Representing pictures to be presented.

@ Preparing pictures for representation.
@ Presenting previously prepared pictures.
@ |Interacting with the picture.

The word “picture” is used in its
broadest sense to mean any collection of
lines, points, text, etc., to be displayed on
a graphics device. ‘It may be anything
from a line to a fully-scaled repre-
sentation of an aircraft, ship, or building.

Textual material

Pictures represented in computer
graphics can be considered as a collection
of lines, points, and textual material. A
line can be represented by the co-
ordinates of its end points X, Y,, Z, and
X2, Ys, Z,, 2 point by a single co-ordinate
triplet X,, Y;, Z;, and textual material by
collections of lines or points.

A series of points, each of which is a
position vector relative to a local
co-ordinate system, may be stored in a
computer as a matrix of numbers. The
position of these points can be controlied
by manipulating the matrix which defines
the points. Appropriate computer hard-
ware or software can be used to generate
lines, curves or pictures as-output.

Pictures ultimately consist of points
whose co-ordinates are stored in a file —
an array — prior to being used to present
the picture. This file is called a database.
Very complex pictures require corres-
pondingly complex databases and a com-
plex program to access them. These
databases may involve ring structures,
tree structures, etc., and may contain
points, substructures, and other non-
graphic data.

Figure 1. Windowing techniques.

Tine entirely within window: Li
b ine partiaily within window:
entire tine displayed c part from a - b displayed,
part from b ~ ¢ not displayed
e =
a
4 <3l
Line partially within Roeienaicuisiae
window: part from b-c not displayed
displayed; parts s — b, b Ll
¢ —d not displayed .
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Interactive displays are
available through arithinetic
operations on the graphics
database. R S Khaira provides
the transformations on which
to base your graphics

algorithms.

Points are the basic building blocks of a
graphic database. There are three basic
methods or instructions for treating a
point as a graphic geometric entity:

@ Move the beam, pen, cursor, plotting head
to the point.

@ Draw a line to that point.

@ Draw a dot at that point.

The best way to specify the position of
a point is to. use homogeneous co-
ordinates in which an N-dimensional
space is represented by N+1 dimensions.
If the position of a point in three dimen-
sions is given by the triplet X, Y, Z, it is
represented by four co-ordinates hX, hY,
hZ, h, where h is an arbitrary number.

A database used to prepare the picture
for representation is hardly ever the same
as the display file used to present the
picture. The database represents the total
picture, while the display file represents
only some position, view, or part of the
picture. The display file is created by
transforming the database.

The picture contained in the database
may be resized, rotated, translated,
partially removed, or viewed from a par-
ticular point to obtain necessary perspec-
tive before being displayed. Many of
these operations can be accomplished by
using simple linear transformations
involving matrix multiplications. Among
these are rotation, translation, scaling,
perspective and stereoscopic views.
Homogeneous co-ordinates are very con-
venient for accomplishing these trans-

_formations.

A four-by-four matrix can be used to
perform any of these individual transfor-
mations on points represented as a matrix
in homogeneous co-ordinates. When a
sequence of transformations is desired,
each individual transformation can be
sequentially applied to the points to
achieve the desired result. If, however
the number of points is large, this is
inefficient and time-consuming.

An alternative method is to multiply
together the individual matrices repres-
enting each required transformation and
then to finally multiply the matrix of
points by the resulting four-by-four trans-
formation matrix. This matrix operation

is called concatenation and saves a signif-
icant amount of time when performing
compound matrix operations on sets of
data points.

In some graphics applications the com-
plete database is displayed, but fre-
quently only portions of the database are
needed. This process of displaying only a
part of the complete picture database is
called “windowing”. It is not easy to
achieve, particularly if the picture data-
base has been transformed.

In general there are two types of win-
dowing — clipping and scissoring. Clip-
ping involves determining which lines or
portions of lines in the picture lie outside
the window — see figure 1. Those lines or
portions of lines are then discarded and
not displayed. In the scissoring technique,
which is not used here, the display device
has a larger physical drawing space than
is required.

In two dimensions, a window is
specified by values for the left, right, top
and bottom edges of a rectangle. Clipping
is easiest if the edges of the rectangle are
parallel to the co-ordinate axes. When
this is not the case, the rotation of the
window can be compensated for by rotat-
ing the database in the opposite direction.

The final step

As a final step in the picture
presentation process it is necessary to
convert from the co-ordinates used in the
picture database, called user co-
ordinates, to those used by the display
device, called display co-ordinates. In
particular, it is necessary to convert co-
ordinate data which passes the window-
ing process into display co-ordinates such
that the picture appears in some specified
area on the display, called a viewport.

The viewport can be specified by giving
its left, right, top and bottom edges if
two-dimensional, and if three-
dimensional by specifying a near and far
boundary too. In the most general case,
conversion to display co-ordinates within
a specified three-dimensional viewport
requires a linear mapping from a six-
sided frustum of vision to a six-sided
viewport.

To interact with the picture you need
some type of interactive device to com-
municate with the program while it is
running. In effect this interrupts the pro-
gram so that new or different information
can be used to accomplish the task. The
simplest is, of course, the alpha-numeric
keyboard. More sophisticated devices

(continued on next page)
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{continued from previous page)
include light pens, joysticks, and so on.
The ability to” represent.or display a
three-dimensional object is fundamental
to the understanding of the shape of that
object. Furthermore, the ability to rotate,
translate, and project views of that object
is also, in many cases, fundamental to the
understanding of its shape.

This is easily demonstrated by picking
up a relatively complex, unfamiliar
object. You naturally rotate it, hold it at
arm’s length, stand back from it, etc., in
order to obtain an understanding of its
shape.

To do this with a computer we must
introduce an analysis of the shape in
three dimensions, and we immediately
introduce homogeneous co-ordinates.
Hence a point in three-dimensional space
[x y z] is represented by a four-
dimensional position vector [x y z I] or
[X Y Z H]. Again the transformation
from homogeneous co-ordinates to
ordinary co-ordinates is given by

[XYZH]=[xyzl]%T
and [ y' 2 I] =

-

Zz

HA W]
where T is some transformation matrix
and x', y', and z' are the transformed
co-ordinates.

The generalised four-by-four trans-
formation matrix for three-dimensional
homogeneous co-ordinates is

-b ¢ p
d e f q
T=h i j r
| m.n s
It can be partitioned into four separate

sections:

The three-by-three matrix produces a
linear transformation in the form of
scaling, shearing, and rotation. A linear
transformation is one which transforms
an initial linear combination of vectors
into the same linear combination of trans-
formed vectors. The one-by-three row
matrix produces translation and the
three-by-one column matrix produces
perspective transformation. The final

Figure 3. Three-dimensional rotation.
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4
A'l0 0 0 1 Y20 00] = [00O0 1{A
BJ0 0 1 1 0 %00 001 1B
C'103 01 0 0 10 010 1C
D'(0 3 1 1 0 0 01 01 11D
E'l2 001 100 1|E
F'l2 011 101 1F
G'|2301 110 1]G
I'{2 311 111 1)1
¢
¢ G’ Aflooo1 [1000] = [oo0o0 1A
B{0O 0 1 1 0100 002 1|B
clo1 01 j0010 020 1C
D’ 1 D|01 11 (000 % 0221|D
A’ = E|1 001 200 1)|F
E ¥ Fl1o011 202 1|F
| G[1101 220 1|6
(b) B / 11111 222 1|
zl F
Figuré 2. Rescaling a parallelepiped.
single-element matrix produces overall X' =x
scaling. y =ycos 6+ 2siné
The total transformation obtained by | 2' = zcos 6 — ysin 6
operating on a position vector with the | 1-€., the x-dimensions do not change.

four-by-four matrix and normalising the
transformed vector is called a bilinear
transformation. It gives a combination of

.

shearing

local scaling
overall scaling
rotation
reflection
translation
perspective
The diagonal terms of the general
four-by-four transformation matrix pro-
duce local and overall scaling. The
product

Txyz1]x aOOO

[axeyjz 1] =[xy 2’ 1]

omo
0001}
#hich shows the local scaling effect.
Figure 2a shows a parallelepiped rescaled
as a unit cube. Overall scaling is obtained
by using the fourth diagonal element, i.e.,

[xyz1]lx[| 1000 =[xyzs]

' 0100 |=[xy 2 1]
0010 |=[XY21]
000s 225

This effect is shown in figure 2b.

If the determinant of the three-by-
three component matrix is +1, then it
produces a pure rotation about the origin.
Before considering the general case of
three-dimensional rotation about an
arbitrary axis, consider several special
cases. |
~ In aright-handed co-ordinate system, a

| point may be rotated clockwise by

degrees around the x axis by

Thus the transformation matrix will have
zeros in the first row and first column,
except for unity on the main diagonal.
The transformation matrix for rotation
around the x-axis is
T=0fH o 0o 0
0 cos@sing O
0 -sin §cos & O
0 0 0 1
Rotation is assumed to be positive in a
right-hand sense as you look from the
origin outward along the axis of rotation.
Figure 3a shows a —90° rotation about
the x-axis.
Rotation about the y-axis is carried out

by '=x¢c0s 80— zsiné

X
S=m
Z =2cos 6+ xsin @

In this case zeros appear in the second

row and second column of the trans-

formation matrix, except for unity on the

main diagonal. The complete matrix is

T= [cos 6 0 -sing Ol

0 0 0 1
Figure 3b shows a rotation about th®
y-axis.
Rotation about the z-axis is carried out
by

lsmo 0 cosf O

X' =Xcos 6+ ysin 8
y cos @ — x sin 6
2 =2

The complete transformation matrix is
T=1|[cosé siné6 0 O
-singcosé 0 O
0 0 1 0
0 0 0 1

<
I
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' Some orientations of a three- initial position. If the axis about which
dimensional object require reflections. In ¥y » / rotation is desired passes through the
three dimensions the simplest reflections ! point
occur through a plane. For a rigid body =[Imn1] ‘
the determinant of the reflection trans- B F then the form of the transformation
formation will be —1. c € matrix is
In a reflection through the xy-plane, A 1.0 8 8
-only the z-co-ordinate values of the = E XYZH]=[xyz1]x 8 8 P
position vectors of the object will be F % - —n 1
changed: in fact they will be reversed in &
sign. Thus the transformation matrix for a o A 1000
reflection through the xy-plane is A E¢ x |R| x 8 8 ? 8
T=f1 0 0 O { mn 1
0O 1 0 O 2z G' .
0 0 -1 0 where the elements in the four X four
0 0 0 0 Af1 0 -1 1 10 00 = [101 1A rotation matrix R are, in general, given
. ) i g} (‘) ; : g ;_‘1’ g } ; ; } g, by matrix A. The generalised three-
The reﬂe(‘:tlon of a unit cube through the shsCadl BE s 11 2 1|o'| | dimensional rotation is a very important
xy-plane is shown in figure 4. EE 0,= 1nl R T F || capability. A derivation for determining
For a reflection through the yz-plane A R 202 1)a’| | the elements of the rotation matrix R is
T=[1 0 0 0 121-21 21 21" given by Rogers and Adams in chapter 3
0 1 0 O - : - - of their book.
0 0 1 0 Figure 4. Three-dimensional reflection. Non-zero elements in the first three
0 0 0 1 It follows that rows of the last column of the four-by-
and for a reflection through the xz-plane X | four transformation matrix yield a per-
T-[1 0o 0 o X =g=Xx+ spective transformation. A perspective
“lo 21 o0 o o, B projection is obtained by concatenation
0 0 1 0 Y=w°Y of a perspective transformation followed
0o 0 o 1 sl A i by a projection on to a two-dimensional
Th dimensi I transiat'on is H viewing plane. A perspective projection
= 1 ) 2 . o .
obtailzzg bm\:fiitlisriona The procedure for rotations about an | is given by the transformation
y & - abritary axis is to translate the object and 1000
XYZH]=Kkyz1][{1 0 0 O the desired axis of rotation so that the 0100
8 2) ? 8 rotation is made about an axis passing XYzZH] =[xyz1] 5490,
I mn 1 through the origin of the co-ordinate 0001
system. The method involves a three- [xyO0 (z+1)]
When expanded this yields dimensional translation, a rotation about =[xy 0 (rz+1)
(XYZH]={[(n+ 1) (y + m) (z + n)1] the origin, and a translation back to the {continued on next page)
’
2000 REM SCALE OPTICN 3ase GOTO 2160
2061 REM 3400 REM 2 ARIS ROTATION
2010 7 CHR$(12) + " SCALE OPTION. ":? 3418 T¢2,27=C0S¢T2): T(1,1)=T¢2,2)
2020 GOSUE 9060:REM SETS F3,4,L3,4 3420 TC1,2>=5INCT2)
2025 INPUT "X-STRECHING FACTOR" ;A 3430 T€2,1>=-T¢1,2>
2030 INPUT "¥-STRECHING FACTOR":E 3440 T¢3,3)=1
2040 INFUT "2-STRECHING FACTOR"; J1 3456 T¢a,3)=1
2650 INPUT "OVERFLL SCALING FACTOR":S 3450 GOTO 3106
2e55 GOSLB 3500: REM ZERODIZE T(4X4) 3506 REM ZEROIZE THE T(4X4) MATRIX
2050 FOR 1=F4 TO L4 3510 FOR 1=1 T0 4
2070 UCT, 1)=KC1) :UCT, 2)=¥¢ 1) 3520 FOR J=1 TO 4
2086 UCT. 3>=2¢1):UC1,4)>=1 3530 TC1.J)=a
2685 NEXT I 3540 NEXT J: NEXT 1
2090 T(L,1D=R : T€2,2) = T¢3,3) = J1 3550 RETURN
2100 1¢4,4>=1/5
211a GOSUB 9500:REM MATRIX UsT
212a FOR I=F4 TO L4
2130 KA =v(1L1)/9¢1,4) 9006 REM A SUBROUTINE WHICH READS IN
2148 Y(D=Y(T, 2591, 4) . %001 REM S¢ AND FINDS IT IN NECSHAFES)
2150 ZC1)=YC1, B VAL, 4) SHEST 1 2002 REM IT SETS F3-L3(RANGE OF LINES)
216@ GOTO 500 3003 REM AND L3-L4(THE RANGE OF FOINTS)
3000 RENL ROTATE BBQUT AXES OPTION %0180 INFUT"NAME_OF SHAPE OR @ FOR ALL";S%
3001 2020 IF_S5="E" THEN 9416
3010 FCRsc12yen ROTATE OPTION. *:? 3630 FOR I1=1 TO N7-1
3020 ‘GOSUE 9000 : REM SETS F3,4.L3.4 9@48 IF S#=N$C¢I) THEN 91¢9
3025 INPUT "ROTATION ANGLE" T1 950 NEXT 1
3027 12=T1/57.29577 2a6a 2"ND SUCH SHAPE® * GOTO 9018
3630 ?"WHICH AXIS OF ROTFITION X.¥,2 * 9100 F3=F(1) L3=L(D)
384a INPUT E3 911a REM SEARCH L1,L2 FOR RANGE F4-L4
3045 GOSUB 3500 : REM ZEROIZE T(4X4) 211 F4=32000 & L4=-1
3650 IF Bf = "X* THEN 3208@ 5120 FOR 1=F3 TO L3
2060 IF B$ = " THEH 3300 3130 IF L1¢1,15<F4 THEN F4=L1(1,1>
3070 IF B$ = "2 THEN 3400 9140 IF L1(1,2)<F4 THEN Fa=L1¢1,2)
36ca ?"HQ SUCH AXIS ...... TRY AGAIN" 215@ IF L1<¢I,1)2L4 THEN L4=L1<1,1)
3096 GOTO 3040 9166 IF L1C¢1,2>>L4 THEN L4=L1¢1.2)
3160 FOR I=F4 TO L4 917@ NEXT 1
3165 UCT, 1)=HCDY 1 0CT, 2)=¥C D) 5200 IF F4=3200@ OR L4=—-1 THEN ?"POINTS ERROR" : GOTO 9@1@
3110 UCT,3)=2¢1):UCT, 4)=1 3400 RETURN
3120 NEXT 1 941@ F3=1 : Fa=1 @ L3=N8-1 : L4=N9-1
3130 GOSUE 9508 : REM MATRIX V=U$T 9450 RETURN
3135 FOR I=F4 TO L4 X 9560 REM MATRIX MULTIPLICATION
3140 RCI>=YCL, 1D :¥C1>=YCT,25: 2¢ D =v¢T. 3 3505 REM ALL FOINTS FROM F4 TO L4
3145 NEXT 1 9506 REM ARE MULTIFLIED EY THE MATRIX
3150 60TO 580 2507 REM CALLED T(4X4), INTO V(FATOL4)
3200 REM X-AKIS ROTATION 9568 R=a
3218 T(l..l)=l T¢4,4)>=1 3518 FOR I=F4 TO L4
3220 1¢3,3)=C0S¢T2) :T¢2,2>=T¢3,3> 3520 FOR K=1 10 4
3§3B T¢2,3)=5INC(T2) 353@ FOR J=1 TO 4
3240 1¢3,2)=-1¢2,3) 540 =A+UCT, DATCLLKD
3250 GOTO 3100 = A
3306 REM Y-AXIS ROTATION 9560 ‘(I K=
3310 TC1,1)=C0S(T2) 1 T¢Z,3)=TC1, 1> 3570 f=i
3320 T(3,1>=81H(T2) 3580 NEKT K © NEXT I
3330 T¢1,3)=-T¢3, 1) 259 RETURN
3340 T¢2,2)=1:T¢4, 4>=1 5439 EHD
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(continued from previous page)
The ordinary transformed co-ordinates
are then

ope, 28—
* H rz+1
e ey
y H rz+1
P 1m0
L e

The geometrical effect of this transforma-
tion can be indicated with the aid of
Figure 5.

The non-transformed point P is trans-
formed to P' by the above operation with
r = Uk. In figure 5 the centre of pro-
jection is located at [0 0 — K] and the
plane of projection is z = 0. Since this
operation produces no translation, the
origin is unchanged and the xy- and x'y’-
co-ordinates share the same origin. By
using the similar triangles shown in figure
5 it follows that

X x

k(z+k)
Considering the yz-plane in a similar
manner gives

or x' = x/(§+1)

v =(3+)

These are the transformed co-ordinates
produced by the matrix operation with r
= U/k. This operation produces a perspec-
tive projection on the z = 0 plane from a
centre of projection located at z = —k.

Perspective can help distinguish the
ambiguous interpretations of a wire-
frame drawing. In some cases it helps to
exaggerate the perspective, equivalent to
distorting the objects, though the
distortion may have undesirable side-
effects.

Once an object has been transformed
to a desired position, many techniques
can be used to display it. Shading, colour-
ing, etc., are frequently device-
dependent, while other methods such as
hidden-line removal and clipping can be
accomplished in either software or hard-
ware.

Stereo pairs can be used to create an
illusion of depth in place of hidden-line
removal. In a stereographic projection, a

px, vy, 2)

X Xa

S/

X
Plane of projection

¥ = _v
f——d—+{

Figure 6. Stereographic perspective.
Rotation matrix R.

Center of projection

Figure 5. Perspective transformation.

separate perspective view must be
created for each eye. A stereo viewer is
then used to view the apparent single
three-dimensional object. For a human
with average eyesight, the strongest
stereo effect occurs at a distance of about
50cm. in front of the eyes. Thus for an
eye separation of Scm, the stereo angle is
€ = tan~'(5/50) = 571°.
For a stereo viewer, let d be the scaled
separation distance between the eyes —
see figure 6. If the viewer has a focal
length of k units, then the value of d is
fixed by the requirement
tan—'(d/k) = 571°

so d must equal k/10 to maintain the
correct stereo angle €.

To obtain this scaled eye-separation
distance from a single view of the object,
a +d/2 = +k/20 horizontal translation is
performed before creating the right-eye
view. To create a stereo pair, the matrix
containing the new position vectors is
transformed by use of the two matrices:

left eye ] ; right eye
1 0 0 O 1 0 0 O
0O 1 0 O 0 1 0 O
0 0 0 -1k 0 0 0 -1k
k20 0 0 1 -k200 0 O

which create two separate perspective
views, one for the left eye and one for the
right eye.

At this intermediate step the left-eye
view is to the right of the origin, and the
right-eye view is to the left, as shown in
figure 7. The last operation is to separate
the two perspective views by the proper
distance along the x-axis in order to place
each view directly in front of the proper
eye.

n,*+(1—n,*)cosé

n;n,(1—cos#)—n;sind

nyN;(1—cos)+n,sing
0

n,n,(1—cos8)+n,sind
n,?+(1—n,*)cosé
n,ny(1~cos@)—n,sind

n;nz(1—cosé)—n,sind
n,ns(1 —cos@)+n,sind
nz?+(1—n,?)cosd

0 0

- O OO
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In figure 7, (X)g is the average value
between the largest and smallest value of
X'g; (X ). is the average value between the
largest and smallest value of x’;. If D =

- (X)L — (X )a. then the value of D must be
- calculated by searching the normalised

x’-values of each perspective view. A
final horizontal translation in the
x-direction of

L = D+ (E-D)y2
for the right-eye view, and —L for the
left-eye view places the stereo pair in the
proper position.

The value of E is the actual eye-
separation distance for the human
observer, measured in the scale of the
output device. For example, if the final
points for the left-eye view fall between

—4=sx <2
and the final points for the right-eye view
fall between
2=x'g=4,

then you might choose to plot these two
views on a standard sheet of paper, using
a 10-unit scale between —5<x'<5. Then
E, the actual 5cm. distance between
human eyes, measured on this scale
would be about 2-5.

The two programs are written for the
Research Machines 380-Z, and exemp-
lify how the matrix transformations can
be manipulated using Basic. The trans-
formation algorithms assume that the

Right eye view Left eye view

RINNEIY

(X pe—————D——————{ (X'}

| E
; E

Left eye

1
-]

v
Right eye

Figure 7. Intermediate stere:position.

database is presented in ordinary co-
ordinates. They then develop the neces-
sary homogeneous co-ordinate represen-
tation, perform the transformation, and
return to ordinary co-ordinates.

To implement the transformations you
should fully understand the mathematical
theory presented, as well as the graphical
capabilities e.g., the co-ordinate system,
of your computer system. High-
resolution graphics are necessary for
satisfactory results. Satisfactory displays
were achieved on a Tektronix-4010
VDU with a resolution of 1,024 by 780.

Referencés

Interactive Computer Graphics by B S
Walker, J R Gurd and E A Drawneek,
published by Edward Arnold, 1976.
Principles of Interactive Computer
Graphics by W M Newman and R Sproull,
second edition published by McGraw-Hill
Kogakusha, 1978.

Mathematical Elements for Computer
Graphics by D F Rogers and J A Adams,
published by McGraw-Hill, 1976.
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$ FutureTechnologySystems

e T e Y

Gate Microsystems have thought it out for
you first

A rangfe of small computers to cover every
conceivable practical application.

Star names that are all star performers:

COMMODORE, the popular multi-function
professional.

APPLE, the most versatile of micro-computers.

Superb interactive single and multi-terminal
business data processing systems from DATA
GENERAL.

The powerful Series 88 from FUTURE

FUTURE
TECHNOLOGYSYSTEMS

DATA GENERAL

TECHNOLOGY SYSTEMS, combining high
performance with advanced distributed processor
architecture.

From this comprehensive armoury our experts
can cover your every hardware and software
requirement, off the shelf or tailor-made, with full
training facilities and a prompt, caring after-sales
service. Word processing to payroll, stock control
to statistics, invoicing to information analysis..ina
host of different contexts—we've given ourselves
the complete range of options first.

Now we present them all to you.

¢ GATE IMCADSYSTHTS L0

The Nether

te Centre, 35 Yeaman Shore, DUNDEE DD1 4BU. Tel: 0382 28194.

Abbey House, Bothwell Street, GLASGOW. Tel: 041-221 9372.
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...NOW on the IBM Personal Computer.

TABS unique business software is a flexible package
designed to maximise business efficiency and profitability.

TABS isalso modular. Each IBM module may be run
individually or together. Modules currently include
System Generation, Sales Ledger, Purchase Ledger,
Nominal Ledger, Stock Control and Payroll.

The system is fully integrated so that updated
information on one module automatically updates
information on a related module e.g. items entered on the
Sales Ledger would deplete Stock Control.

Each module is parameter driven enabling end users
to adapt each module to suit their unique accounting
requirements.

The TABS system is u e . It bridges the gap

between micro and mini computers facilitating expansion
from the single user system to the multi user system on
SYSTIME and D.E.C.

@ Circle No. 157

Finally, TABS is universal. The modular system
currently running on the IBM Personal Computer, PET,
Apple and Superbrain will shortly be available on most
CPM microcomputers.

We would, however, like to add a word of caution to
the end user. Naturally a package as flexible as this is a
sophisticated product and although simple to operate we
strongly advise professional help either from your Dealer
or from TABS during its installation.

’------------------- - ~
For more details about TABS software and hardware, please tick PCIBM
box(es) and return coupon to us. We are pleased to offer credit
card facilities to our customers
Dealer enqui?
Piease send me details of your Dealer Plan

User enquiry
Please send me details about TABS accounting systems
Please send me the TABS User Manual £20 inc p&p

f \
| I
| (
J {
| (
| 1
] | enclose cheque/postal orderfor€ |
| 1
i |
i i
| |
| |
\ ]

Signature .
Name
Address

ccounting

A
e e ¥ Business Systems
Tel. No.

__ = - | 4 Q
TABS Ltd. Sopers House, Chantry Way. Andover Hants. SP10 1LU ,'*I S
Telephone: Andover (0264) 58933 | 3

‘-----------_--_----- -



BOOKIE

If you enjoy the excitement of an
occasional flutter on the horses,
this simulation will allow you to
gain experience of the racetrack,
without losing any real money.
The object of Philip Day’s game
is to become a millionaire.

il
il
o

'“")1 {

i

THE PROGRAM generates a random
number of horses from three to eight, | “off” to allow flexibility, e.g., to correct | sented after each race showing how much
calculates the odds against each horse, | keying-in errors. , you have won or lost. Each race is a
accepts bets to win on all races, and also Any number of horses can be backed, | unique combination of horses and odds,
each-way and place bets if six or more | but you must stay within your credit. | and you require both judgement and luck
horses are in the race. There is the oppor- | Each-way bets cost, double the amount | to be successful.

l tunity to amend or cancel a bet before thé | keyed in. A financial statement is pre- (continued on next page)
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(continued from previous page)
A perfectly fair set of odds against a
win is one in which

N
3. (prob) = 1,

that is, the sum of all the probabilities is
unity, where the probability for any horse
is given by

Prob = 1/(Odds + 1)

The first problem when writing this
program therefore was to devise a simple
way of generating random odds for the
horses, but such that the

3 (prob) = 1

condition was satisfied to give a reason-
ably fair game. This was neatly solved by
generating random numbers in the range
0 to 1, then dividing each by their sum to
obtain the relative probability for each
horse. The odds are then calculated using
the equation:

Odds " INT (1/prob) — 1

The truncation effect of the INT func-
tion gives a slight advantage to the Pet on
some bets to win. In a real race, the
bookie lowers his odds such that

2 (prob) > 1

to give him sufficient advantage to enable
him to make a living. The.equations could
be amended along the same lines to make
the game tougher if required. Maximum
odds are limited to 30:1 for outsiders,
while low odds are catered for by strings
“2:1 ON” and “EVENS”, as appropri-
ate.

The next problem is form. If all races
ran to form the favourite would win every
time and the rank outsider would always
come in last. In the real world this obvi-
ously does not happen, and must be
allowed for in the program. *

Form weighting
A random ‘“form’ weighting parame-

ter in line 370 determines the extent to

which the horses will run to form in any
particular race. The punter is, of course,
unaware in advance of how well his
choices will run, adding the excitement to

. the game. This tantalising effect is
achieved by the conditional part of line
410:

IFX < (5 + Z10 + 5% FM % P(J)TP)
THEN ...

which determines the progress of each
horse on a partly random, partly form
basis. The first .5 is a fixed element,
which Z/10 encourages a close and there-
fore more exciting finish, FM is the form
weight for that race, while the remainder
is the form for each horse. These factors
were found by trial and error to give a
satisfactory. compromise between pre-
dictable and random results, but they
could easily be altered to give different
racing conditions.

The next aspect of the program con-

84

1728 FORJ=1TO022:FRINT"

cems the finishing order. Arrays G(J)
and F(Z) capture each horse as it teaches
the post and stores its identity. Lines 470
to 520 compute the win, each-way and
place winnings and return the stake
money for successful bets, a place bet
pays at one-quarter odds. The last part of
the program prints out the account.

Substantial use of For-Next loops,
strings for Printing and Gosub limits the
amount of memory needed to 3K, per-
mitting a quick load from cassette or
allowing the game to be one of several on
a menu.

Checking the stakes

The stake Input function is reasonably
well-protected against invalid entries.
Note that lines 120 and 530 are the only
ones with the reverse-heart clear-screen
symbol, which can easily be confused
with the cursor-up symbol found else-
where in the program. Although written
for the 32K Pet, the program could be
adapted for. other machines by changing
the Peek and Poke values, etc.

The game runs as follows:

® Type Run and<Return to begin. You start
with £10,000 credit. The screen then dis-
plays the hotses and their odds.

The horse identity thén changes into
reverse field to indicate that you have
chosen it. If there are five or fewer horses in
the race then, WIN will be displayed auto-
matlcally.

@ If there are six or more horses, press W to
bet to win, E for each-way, or P for place as
required.

® Type in the amount of your stake, then
press Return. You must stay within your
current credit. Larger or illegal entries will
not be accepted.

@® To cancel a bet, type the appropriate horse
letter and press Return.

Extra bets or changes can be made by
repeating the last four steps as necessary.

@® Press key ‘X' to start the race. You can
keep an eye on the horses that you backed
because they are In reverse field. When the
race is over, the screen displays the first
three horses, their odds and your winnings,
if any, the profit or loss on the race and the
updated credit figure.

Races can be run indefinitely, but you
drop out of the game if your credit falls
below £1.

Although the game is designed for one
player, a group of people could hold a
competition, each person taking his turn
on the machine, until he is either bank-

® Type the letter of the horse of your choice. | rupt or wins a £1,000,000. (M|

(listing continued from previous page)
268 IFA$=CHR$(13>THENZ86
278 GOTO2Sw

298 PRIMTDS"WIN"J&: B(MO=57
384
318 L(HY=VAL(LE)
326
336

258 GOTO194

FORJ=1TOM:

] 1
4808 IFH(I> =3

27+30%JTHEH 14k

428 HERT : IF2<=NTHEN39@
GOTO468 . - )

@ IFGCII=BTHEHF (2)=J: G(Jy=1:2=2+1
450 GOTO426

478 U=F(1n:Y
4568 IFBCU) =E2RTHEHR=L (U3#(0CU3 4+1)

IFECU>=87 THENA=L(U>*C0CU2+1)

PRINT"®edl HORSE  ODDS
E=R:J=U:H$="M8F IRST ":GOSUBec@
560 E=B:J="/ H¥="M3ECOHI ":GOSUE6LM
E=C.:J=b:H$§="8THIFD " :GOSUBE6@

IFCR>=1E6THEN?2H
IFCRCITHENPS

GETR%: IFA$=""THEN640
6589 RETURM

FORJ=1TOZ@A : MEXT : FORJ=1TO& -

220 POMy=0- LMY= FOKEH(M) , M PRINTDS IS GATO229
INFUT""S0B0BOBEEDRRRIDPRLIRUDDRIRNI" ;L

IFLCM><=B0RINT (L (115 ><>L (1) THENZ SR
TS=6:FORJ=1TOM: TS=TS+L(J) : IFE(J)=EITHENTS=TS+L (1D
348 MEXT PRINT"N"TREC(ZZ)" " IFTSC>CRTHENZ 1%

@ PRINTI#:FORJ=1TO1G:FRINT "iBBI" JEK$: FORER2387+48¢, 16Z ' NEXT
PRINTC$"®IHDIER: STARTER’S ORDERS" :FM=RNDC(1) 12 : IFFHC. 2THEHNF M=
358 FORJ=1TO15680 : HEXT : FRINT" k4" §THEY/RE OFF®'K#

feicls] =PEEKCHCJ) 3t K=RHD(1) : IFHC1 D=32372THEHFRINT " 1"K$I$

B IFRCC, S+2/10+. SRFM$P (I /TR THENPOKEHC(J ), 32 1 HC(JI)=H(J>+1 POKEHCT), T

468 PRINT"TI"TRBC29>" SHACE OVER" FORJ=1T01506 : NEXT
=F¢2) W=F (20 IFHCETHENSZ2G
IFBCUY=GITHEHR=L (U (OCUI RS /442D
IFBCYY=690FRB (VI =8ATHENE=L (/D% (0D 4+1 )
IFBCH)=690RB(HI=8BTHENC=L CLORCOCW)Y A4+1 )

530 CR=CR-TS+A+E+C:FRINT " TBBRFRBIBIIRESULTS FOR RACE HO";T
STAKE  BET

580 GOSUB?HE: FRIMTTABCIS)H+E+C : FRINTTABC2) "LESS TOTHL STAKES
GOSUE7® : FRINTTARCE) "AFROFITAZLOSS THIS RACE ";A+EB+C-TS
588 GOSUE?EE: FRIMTPS"YOUR CREDIT HOMW STRHDS AT ".CR

PRINTFE" &FRESS ANY KEY FOR THE MEXT RACE":POKE1SE,E:GOSUBEYR:GOTOLEG

"OFTREC18OL(II TRECZEICHRS(ECTD ) TREC 3B E : RETURN

68 DF=STRE(OCIII+" 11" IFO(I)=. STHEMD$=F $

578 IFOCI)=1THEHD$=G%

5268 [FZ2=1THENRETURN

36 FRINTHECHR$CT+640"

Vo8 PRIMTTAE(3@M" " RETLURH

718 PRINTC#"EXCEEDS CREDIT"CR"CHAMGE BETS":GOTU138

HCOHGRATULATIONS — MILLIOHHAIRE " :MEXT:ENWD
PRINTP$" 0L ARE BAMKREUPT — END OF GHME" :HERT:END

HIHNINGE"

"iTS
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Laskys is the friendly store, the ideal place to come and meet the microcomputer. See our superb range of
hardware, from pocket computers to complete business systems. Hear expert advice on which machine will
suit your needs and your pocket. Try your hand at programming with our careful guidance. Select from our
growing range of software and peripherals, and finally buy the system of your choice with the help of our
easy cash or credit terms.
All of our computers are fully guaranteed, some for two years, and when it comes to after-sales service we
have no rivals. Faulty products can be returned to any Laskys store in the U.K. and be repaired by
experienced technicians in one of our six Nationwide Service Centres.

It's so easy to buy from Laskys. Visit a store near you, or telephone our head office for advice on 01-200 0444,

|

1

7-9 Queensway
(off Bayswater Road)
London W2 3RX
Tel: 051-229 6425

Birmingham
19/21 Corporation Street, Birmingham,
B2 4LP. Tel: 021-632 6303

Manager: Peter Stollard.

300 yords from Bullring Centre.

Bristol

16720 Penn Street, Bristol, BS) JAN.

Tel: 0272 20421. Monager: Steve Heynes.

Between Holiday Inn and CRA

Chester

The Farum, Northgote Swreet, Chester,
CHI1 282 Tel: 0244 317667,

Manager: Jeremy Ashcrot.

Next 10 the Town Holl.

Edinburgh

451 James Centre, Edinburgh, EHI 3SR

Tet: 031-556 6217. Manoger: Colin Draper.

Eost end of Princes Stree,
St. James Centre.

Preston

1/4 Guildhall Ascade, Preston. PRI THR.
Tel: 0772 59264 Manoger: Jim Comishy.
Directly under Guild Hall.

Manchester

12714 51, Mary's Gate, Markei Sireel,
Manchester, M1 1PX. Tel: 061-832 6087,
Monager: Lesly Jacobs

Corner of Deansgare.

22/24 Wesi Nile Sireet, Glasgow, G7 2PF
Tel: 041-226 3349,

Manager: DavidLivingstone. Between
Buchannan Street ond Cenwal Station.

Sheffield

58Leopold Srreet, Sheffield, $Y 2GZ.
Tel: 0742 750971.

Manager: Justin Rowles. Top of the
Moor, opposite Town Hall.

Liverpool

33 Date Street, Liverpool, L2 2HF.

Tel: 051-236 2828. Manoger: Mark Butler.
Between the Town Hall ond Magisrates
Courts

London

42 Toenhom Court Rood, London,
WI 9RD. Tel: 01-636 0845,
Manaoger: Voss Demosthenis.

PRACTICAL COMPUTING Apnil 1982

OSBORNE

NETT V.AT  TOTAL
Osborne 1 Computer .. ... ... .... 1250.00 187.50 1437.50
Osborne 12" Monitor . . . .. ... ... .. 165.00 2475 189.75

e
‘ Laskys, the retail division of the Ladbroke Group of Companies.
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MAKE FRIENDS WITHAMICRO s
AT LASKYS MARCH/APRIL 82
‘.)E?@Wmmi""iMi“ilﬂlm‘ { PRI NTE RS

PTTTIIT P S T S

Epson - Spring Special
MXB0 T Newtype 2 o 390.43 58.57  449.00
MXBOFT/1 N . 346.95 52.05 399.00
MXBOFT Newtype 2 . 390.43  58.57 449.00
MX100 ... ... ... ... g ol 564.34 84.66 649 0G,
Epson Interfaces
Epson/Sharp Cassette . 65.00 9.75 74.75
Epson/Sharp Disk . . 120.00  18.00 138
oS Epsoo/ApplZ . 85.00 1275 33.2(5)
SR L] - - EEREEEE - ; 345.00  gooon/TRS80BUS . . . 59.00  8.85  67.85
® 400A Computer o 299.95 E JTRS 80 .
pson, xpansion 25.00 3.75 28.75
800 16K Computer . . . .. ... o d L 599.95 Epson Ribbons ) 7.00 1.05 8.05
410Tape Recorder . . . . . . .. .o R -] 66.95 Epson MX100Ribbons . . 8.50 1.28 9.78
810DiskDrive . . ... ... ... . ... S 365.00 . .
: ® Microline 80 . . 270.00  40.50 310.50
822Thermal Printer . . . . . R A I O 26500 New Microline 82A :
82580 Column Printer . .. ... ... ... ... .. o 550,00 s
850RS 232Interface . .. .. ... ... = 14500 Microline80Tractor .. ... 45.00 675 5175
16K RAM Upgrade . . . . . . . el 6500 PDiplomatCard (Apple-Microline) 85.00 12.75 97.75
LightPen . . . . . .. .. ... . ... ... 4500 Microline Ribbons 225 0.34 2.59
PairPaddles . . . ... 1200 Seikosha
Pair Joysticks . . . . .. - o 1200 @ Seikosha GP8OA . . . . . .. 195.00 29.25 224.25
/O Cable . . AR o e m . 12.95 ® Seikosha GP80D (for MZ-80) . 252.13 37.82 289.95
PrinterCable . . . . ... .. | =, 1. . . 28.50 @ Seikosha GP100 215.00 32.25 247,25
InterfaceCable . . . . ... ... .. . L 25.00 Seikosha Interfaces
R$232Cable . . ... ... ... . ... o 25.00 Seiko/Apple. . . . J 59.00 8.85 67.85
MonitorCable . ... .................... . 2500 Seiko/Pet - 59.00 8.85 67.85
Thermal Paper . .. . .. .. .. o ! 400 Seiko/Video Genie {(EG3016) . 33.00 4.95 37.95
MasterDisk . ... ... o . o - 21.95 Seiko/R$232. , - g 79.00 11.85 90.85
5Blank Disks B R N B 1600  Seiko/TTL Serial 3 . 43.00 6.45 49.45
WordProcessor . . . . ... ... 95.95 Seiko/IEEE 488 . . . . . . . 59.00 8.85 67.85
Inv.Prog. b . ... .. oy 8 15.95 Seiko/Sharp (Disk). . . .. .. .. ] 59.00 8.85 67.85
Conversational French . . . .. . ... .. ... o 39.95 Seiko/Ribbons 4.00 0.60 4.60
Conversational German .. . ... ... ... ... 39.95 Seiko Paper 8% " X 11 2000 Sheets 12.00 1.80 13.80
Conversational Spanish . . ... ... ... 39.95 Paper Delivery j ——— . 3.00 0.45 3.45
Conversational ltalian . . . . .. .. .. . o . 39.95 ¢
Music Camposer ROM . . . . ;. . . B - 35.95 VlDEo MONlTORS NETT V.A.T.  TOTAL
Tc‘;‘l‘z‘gf’e AR S ;i::g @c 12" Green - Spring Special 120.86 1814 |39.@
Graphit . . .. ... .. . R 13.95 - New 12° Green Screen . 125.00 18.75 143.75
Statistics. . . E Y I I (S " 1395 VMI2912°B/W. . o 183.00 27.45  210.45
Eng.Czar . . . .. .. ... ... L 9.50 VMO069" HI-RES B/W . 150.00 22.50 172.50
Hangman .. ... I . 9.95 VM9109° B/W
Kingdom . .. ... ... ..., ... ... .. . . 9.95 . . . . : 125.00 18.75 143.75
StatesandCapitals . .. .. ... ... ... - 9.95 9°B/WManitor . . .. .o, 85.00 1275  97.75
States Europe .. e o o o 995 Cables ... ... ... .. .. ) 5.00 0:45 5.75
SCPOM . 17.50 Colour Monitors 14” New!
Telelink ROM . . . . ... ... ... .. ... ........ 19.95
Asteroids ROM . . ... ... .. ... 35.95 '
L]
et B8 Terms & Conditions
s R, - v S R P S—
Missile CommandROM . . . . . . ... . _ 1o 35.95 e N ’Immmm;mwm’e“m“mlw
Spoce InvodersROM . . . . .. .. ... ... . . o I 29.95 ::"‘:T;t;ll:::::;vwz-sﬂrpx';\:p;(\ededbvvm Not off siores cory every odverised iem
Space lnvaders . . . . .. s sescsceo-BBGB 0D 12.95  abonos Gooranres
® Stor Roiders ROM o T . b
SuperBreakoutROM . . . . ... .. ... .. 3595 3‘";}1‘?.:&:77;”35{':;";’;.L?;f?»??&'ﬂ'.'"i’i'k'.‘:."&:-?;;‘i:’&«fi:‘“éim.‘ﬁm'iﬂ”ﬁ"::?&?;m
Assembler Editor ROM oo - - - . SO . 3 — 39.95 z':'-’:‘;;%g::éz‘l;g:\wpvt:;;mmhewmmo the company, the product has been damaged by ozt ident, misuses
PilotROM . . . .. .. ... .. ... .. coono0o0ool 79.95
MicrosoftBasic . . . ... ... .. .. et B - - - 59.95

TEOEYS

Guaranteed quality — thousands
aleady supphed Any faulty chips
should be retumed to us withm
12 months of purchoss with proof of purchose for replacement by retum of post.
a6 66p VAT 200 nanoseconds
2114 Low power 300 nanoseconds

p + VAT

AT LASKYS

PRACTICAL COMPUTING April 1982



MAKE FRIENDS WITH A MICRO PRICES

M Z-CUK speciaL oFFer!

A proper full size microcomputer for less than the real
cost of a toy microcomputer. The Sharp comes with

48k of RAM and the screen and cassette are built in,
instead of being expensive extras.

Nett

34700 5200 399.00

MZ 80K

MZ 80K Computer 48K

MZ 80FD Dual Disks . . .

MZ B0OP3 Dot Matrix Printer

MZ 80F 170 Disk Interface

MZ 80 FMD Master Disk and Manual
MZ 80 F15 Disk Cable . . .

MZ 80 FOS5 Extra Disk Cable

MZ 80 1/0 Expansian Box

MZ 80 BM Basic Manual . .

MZ 80 TIOB Basic Tape . . . .
MZ 80 T20C Machine Language .
MZ 80 TU Assembler . . . ... ..
MZ 80 1/0-1 Universal Interface Card
MZ 8T70 AE FDOS for MZ 80K

MZ 8T70BE Basic Compiler for MZ80K
MZ 8T40E Pascal faor MZ80K

MZ-80 DPK - Double precision Basic

NETT
347.00
560.00
365.00

52.00

20.00

8.00
7.00
26.00
6.60
9.50

18.00

36.00

40.00

67.00

40.00

40.00

38.00

VAT

VAT
52.00
84.00
54.75

7.80
3.00
1,20
1.05
14.40

1.43
2.70
5.40
6.00
10.05
6.00
6.00
5.70

New MZ80K Cassette

Software

WDPRO - Professional Word Processor
Appola - Ward Processor

Cossette Database . . Rt
ZEN Editar/Assembler . . . . . . ..
ZENMOD ... ... ... .. ... .
CESILIM ..o

Music Composer/Editor

Camelat . ............ |
Cosmecad 12K . . ... .. ... ...
Hame Budget . . . .

Space Invaders . . . ... ... ...
Stortrek . ... ...
UFO .. ... ..

PCI1211

® PC1211 Pocket Computer
CE121 Cassette Interface’ .
CE122 Printer/Cossette Interfoce .
CSR700 Paper Rolls {40) . ... ..
EA BOQR Ink Ribbons . . . . . ...

NETT
39.13
24.95
29.47
19.47
10.43
14.95
10.43
5.47
8.00
5.47
5.47
5.47
5.47

NETT
69.52
11.00
60.86

5.00

VAT
5.87
3.75
4.43
2.93
1.57

2.25
1.57
0.83
1.20
0.83
0.83
0.83
0.83

VAT
10.43
1.65
9.13
0.75
0.27

Total

TOTAL
399.00
644.00
419.75
59.80
23.00
9.20
8.05
110.40
6.60
10.93
20.70
41.40
46.00
77.05
46.00
46.00
43.70

TOTAL
45.00
28.70
33.90
22.40
12.00
17.20
12.00

6.30
9.20
6.30
6.30
6.30
6.30

TOTAL
79.95
12.65
69.99

575
207

MICROCOMPUTERS

AY LASKYS
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') PC1500
&‘: ) Pocket Computer

A new upgraded pocket computer with expanded
capacity and greater convenience for use in business,
management, engineering and hobbies.

TOTAL
PC 1500 New Pocket Computer . . 169.95
CE 150 4 pen printer/plotter . . . . 149.95
T : —

L e wfoluloivig] © ew
NDDORPEOLORBUWUBe
OPNOUOODOoO LWL WwEe
BevURUYRUY LLUBE®
Bl 0 = e

f s % ) - o Co
[ T Y | S €T e LICH R |
ol A T [ =

g1

MZ 80B NETT V.AT  TOTAL

MZ 80B Computer 64K . . . .. 1095.00 164.25 1259.25
MZ 80 FD Dual Disks . . . ... ... 560.00 84.00 644.00
MZ 80 P5 Dot Matrix Printer . . . . 387.00 58.05  445.05
MZ 80 P6 Dot Matrix Printer . . . . 440.00 66.00  506.00
MZ-8BP51 -P6 Interface . . .. . .. 30.00 4.50 34.50
MZ-8BP5C -P6 Cable . .. ... .. 24.00 3.60 27.60
MZ 80 FI Disk Interface . 94.00 14.10 108.10
MZ 80 MDB Master Disk and Manual  30.00 4.50 34.50
MZ 80 F15 Disk Cable . . . ... .. 8.00 1.20 9.20
MZ 80 FOS Extra Disk Cable . . . . 7.00 1.05 8.05
MZ 80 BJC Disk Cable Jainter . . 15.00 2.25 17.25
MZ 80 EU Exponsian Box . . . . . 47.00 7.05 54.05
MZ 80 GMK Grophics Option . . 112.00 16.80  128.80
MZ 80 I/0-2 Universal Interfoce Card  40.00 6.00 46.00
MZ 80 TI0C K-B Converter . . . 7.00 1.05 8.05
MZ 8 BDO2 FDOS far MZ 80B . . . 67.00 10.05 77.05
MZ 8 BT03 Basic Compiler for MZ 80B  40.00 6.00 46.00
MZ 8 BT02 Pascal far MZ 80B . 40.00 6.00 46.00
MZ-80 DP8 - Double Precision Basic 38.00 5.70 43.70

(You can buy a Sharp MZ80K )
for as little as £17 per month
through Laskys Stereoclub!

the handy way 1o buy, from Loskys. Mulliply your monihly payment by 2410 b out your
credithmat Forinstance, for the minimura monthy poyment of £5 you would ge credht up
166120 1 some cases you may be obe 0 get nstant credst by paying o deposit af 108 of
apurchase price Cuntent Stereoclub intevestrate 15 2 7585 monthly _equivalentto.an APR
of 3.5%. Rates may vary, finance by Unicreda
m 1t you pay by Bank evs” Order, apon trom the @xtra convenience. you'Tl enjoy 0 IOWER

mylladhadll INTEREST RATE currently 2 45% monthly, equivalent 1o an APR of 33.7%.
m As 0 Stereoctub member we'lt send you regular news and hierotre from Laskys Laskys'

Stereoclub s probably the best ihing that's happened 10 Microcompaters since the inventi |
of the ehip!

@ Circle No. 158
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MAKE FRIENDS WITH A MICRO

/\'ﬂ

APPLE Il + 48K £799.00:..v.ax.

APPLE

® Disk Drive Plus Cantraller’(3.3)

® Disk Drive
DOS 3.3 Upgrade
Autostart Rom Pack
Graphics Tablet
Apple Tel System
Pascal Language System
Applesoft Firmware Cord
Integer Card
Language Card
Apple Pilot
Apple Fortran
Apple Prototype/Hobby Card
Vera Prototype/Hobby Card
Parallel Printer Interface Card
Communications Card
High Speed Serial Interface Card
Centronics Card
Controller Card

® Eurocolour Card
IEEE 488 interface
Thermal Paper for Silentype
Vinyl Carrying Case
Applie Ties

V.AT
56.25
44.25

5.85
4.95
72.75
86.25
36.75
14,25
14.25
14.63
11.85
15.75
1.80
1.50
13.13
15.45
14.21
15.45
15.00
10.35
34.50
0.4
2.40
0.90

LASKYS SPRING
SPECIALS!

Omnivision

16K RAM Card (48K-64K)
280 Soft Card

Silentype Printer

APPLE 1l

Apple Il
Disc Il
Pro-fite
Silentype Il
Universal Paraltet Interface
Pascal il
Visicatl Hl
Mail List Manager
Vinyl Carry Case

NETT
185.00
69.48
173.04
195.65

NETT
2520.87
381.74
2251.30
216.52
134.78
146.96
146.96
86.09
47.83

V.AT.
2775
10.42
25.96
29.35

V.AT
378.13
57.26
337.70
32.48
20.22
20.04
20.04
12.91
7.7

TOTAL
431.25
339.25
4485
37.95
557.75
661.25
281.75
109.25
109.25
1213
90.85
120.75
13.80
11.50
100.63
118.45
108.96
118.45
115.00
79.35
264.50
3.16
18.40
6.90

TOTAL
2899.00
439.00
2589.00
249.00
155.00
169.00
169.00
99.00
55.00

MICROCOMPUTERS
AT LASKYS
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APPLESOFTWARE

® Micro Modeller

® Visicale (3-3)
Visidex
Visiplot
Visi Trend/Plot
Visi Term
Desktop Plan Il
CCA Datomanogement

® D.B. Master V.2.4.

Word Processing
Apple Writer
Magic Window Texi Editor
Easywriter (80 Col.) . . .

Mailmerge (80 Col.)
Eosywriter (40 Col.) . . .
The Address Book

Games/Aids
Animation Pac
Soturn Novigator
Higher Graphics (I
Higher Text
3D Super Graphics
Apple World

Memory Management System . .

Alien Rain/Typhoon .
Sneakers
® Gorgon

Galaxy Wars
Raster Blaster
A.B.M.
Falcons. . . . .
Pegasus ft

Space Raiders
Mychess

HEWLETT
PACKARD

HP-80 Series Mainframes
HP-83 Computer
HP-85 Computer

16K Memory Module
ROMS
Input/Output-ROM
Assembler ROM o
Interfaces & Accessories
HP-IB .. ... .. o0l

RS232 Serial int . .

GP-10
B8CD
Paralfe! Printer Int. o
Plotter & Accessories
Plotter
Personality Module
Vinyl Carrying Case
Printers & Accessories
Printer Impact . .. ... ... ..
Printer Line .
Printer Stand
Application packs
Graphics Presentation
VisiColc Plus
Surveying

Flexible Disc Unit

Dual Master (540K bytes) 5% Disk
Dual Add-On (540K bytes) 5% Disk
Single Master (270K bytes) 5% Disk

Single Add-On (270K bytes) 5% ©
Dual Master (2400K bytes) 8" Disl
Dual Add-On (2400K bytes) 8" Di
Single Master (1200K bytes) 87 Di

Single Add-On (1200K bytes) 87 Disk 2605.00

Graphics Tablet

NETT V.AT. TOTAL

425.00 6375 48875
105.00 1575 120.75
110.00 16.50  126.50
98.00 14.70 12.70
140.00 21.00 161.00
82.00 12.30 94.30
110.00 16.50  126.50
56.00 8.40 64.40
105.00 1575 120.75

. 39.00 5.85 44.85
49.00 7.35 56.35

. 155.00 23.25 178.25
. 68.50 10.28 78.78
51.30 7.70 59.00

27.00 4.05 31.05

. 31.00 4.65 35.65
15.00 2.25 17.25

. 20.50 3.08 23.58
. 20.50 3.08 23.58
g 22.25 3.34 2559
5 33.00 4.95 37.95
25.25 3.79 29.04

ol 15.43 2782 1775
. 16.30 2.45 18.75
16.30 2.45 18.75

14.28 2.14 16.42

. 16.30 2.45 18.75
. 15.22 2.28 17.50
16.30 2.45 18.75

5 17.17 2.58 19.75
. 16.30 2.45 18.75
23.00 3.45 26.45

NETT V.AT.  TOTAL
1486.35 222,95 1709.30

. 1816.52 272.48 2089.00
. 164.35 24.65 189.00
. 199.77 29.97 22974
I 199.77 2997 22974
260.94 39.14  300.08
260.94 39.14  300.08
335.21 50.28  385.49
335.21 50.28  385.49
199.77 29.97 22974
1619.00 242.85 1861.85

. 496.00 74.40  570.40
. 151.80 2277 17457
637.81 95.67 733.48
2611.00 391.65 3002.65
227.00 34.05  261.05

. 135.44 20.31 155.75
s 135.44 20.31 155.75
. 135.44 20.31 155.75
1693.00-  253.95 1946.95
1489.84 223.48 1713.32
1015.80 152.37 1168.17

Disk 858.78 128.82 987.60
k 4515.00 677.25 5192.25
sk 3821.00 573.15 4394.15
isk  3299.00 494.85 3793.85
390.75 2995.75

1355.00 203.25 1558.25
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Art_

In these pages Brian Reffin Smith keeps you up to date with computer-
based art and design and lays the foundations for graphics routines to
use on your own micro.

The direct route

THE BBC’s computer-literacy series The
Computer Programme is already well
under way, and you may already have
seen programme 6 on graphics and
sound, with which I was involved as a
technical consultant. It will be shown
again on BBC-1 at 11.35 pm on Monday
April 26.

Convincing proof

The programme should provide a
convincing demonstration for any doub-
ters you may know who still believe that
computers are confined to number-
crunching and text. After all, simple
graphics are a much simpler route from
the machine into the human brain — and
the possibilities of sound have hardly
been explored yet. This month’s competi-
tion may encourage you to change that
lamentable state of affairs.

For now, let us merely celebrate the
fact ‘that the high-resolution graphics on

the BBC Microcomputer go up to 640 by
256 points in two colours. You need
maximum memory to handle it, and a
monitor rather than a TV for a proper
display, but at least we do have some-
thing which begins to live up to the
description ‘‘high-resolution”’.

It is absurd to call a display of around
100 units square ‘“‘high-resolution”, as
some manufacturers do, and those nasty
little graphics characters are no help
cither. To anyone seriously interested in
computer graphics, a display of less than
256 by 256 is low. You really need 512
by 512, and a monitor to display it on.

For storage, laser videodiscs may seem
rather exotic, but they will eliminate
videotape recorders quite soon. At pres-
ent, you can only play them, not record,
but for less than £1,000 you can get your
own disc made up from film, videotape,
colour slides or photos which you supply.
Pressings then cost about £3 each.

BEGINNING GRAPHICS

Round in circles

SO FAR we have looked, in quite simple
terms, at the way in which images are
stored and manipulated in the computer.
We have seen that images are related to
an internal symbolic representation
which is held inside the machine and can
be manipulated there, thus changing the

image that is the resulting output.

This month, for a change, we look at
how a simple routine for drawing circles
can be expanded into a more general
program. You will see that there is a
metaphor here: you can quite often get a
routine from a magazine like this, or a

PRACTICAL COMPUTING April 1982

| book. or from a friend, and adapt it to do

something that seems to go way beyond
(continued on next page)

CENII n. Y7 .10
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A popular disc player is not available in
the U.S for less than £500. As for the
U.K. market, if I were cyincal, I would
think the manufacturers were trying to
sell us all videotape machines before
introducing discs. On each side of a mun-
dane disc, you can store 54,000 colour
images — heaven knows how many
megabytes of data. A project at the Royal
College of Art connects a disc machine
up to a computer, able to call up or run
any sequences from an art and design
visual database of thousands of images.

Canada exhibition

Finally, an invitation. I have organised
a show of Canadian artists and musicians
who use computers, at the Canada House
Gallery, Trafalgar Square, London.
Opening on March 24, it continues daily,
except Saturday, for about a month.
There will be the work of several artists,
including graphics, paintings, robots and
video, all done by, with or in spite of
computers.

y og® -
Competition
THIS MONTH’S competition — the one
with fame and a fiver as the exhilarat-
ing spurs to excellence — is about
sound. I know that many computers
do not make sounds, and that those
that do use a wide variety of com-
mands to control them. But that does
not matter because we only want a
short description — an algorithm in

words — of how to do something.

Think about how to use sound
instead of, or as well as, graphics to
present information to a user. The
sort of information could be trends,
quantities, qualities — the kind of
thing a business person or manager
might need. You can choose any con-
text, from education to ICI, from a
small business to a hospital.

In less than 200 words, explain
how a computer could use sound to
replace or to enhance other informa-
tion. The address is Art, Practical
Computing, Room L306, Quadrant
House, The Quadrant, Sutton,
Surrey, SM2 SAS. As usual, do not
send anything you want back; and no
tapes, please. [ M]
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Art—

100
110
120
130
140
150

CALL"RESOLUTION",0,2:
PUT12: REM***CLEAR SCREEN
INPUT"CENTRE X,Y";HS,VS

REM***POLYGON DPRAWING WITH CONE FORMATION - B.R.SMITH 1982
REM*** SET UP GRAPHICS

INPUT"RADII A,B (MAKE EQUAL FOR REGULAR SHAPE)";A,B
INPUT"NUMBER OF SIDES (120 FOR CIRCLE)";N
INPUT"CONE GENERATION (Y/N)";ZC$:IFZC$="N"THEN180

CALL"PLOT" , A*XA+HS ,B*YA+VS, 16

160

170 INPUT"POINT OF CONE X,Y";PX,PY
180 ANGLE=2%3.142/N

190 C=COS(ANGLE) :S=SIN(ANGLE)

200 XA=1:YA=1

210 FORI=1TON+1

220 X=XA*C-YA*S

230 Y=XA*S+YA*C

240 XA=X:YA=Y

250 IF I>1 THEN P$="LINE" ELSE P$="PLOT"
260 CALL P$,A*XA+HS,B*YA+VS,3

270 IF ZC$="N" THEN 290

280 CALL"LINE",PX,PY,1:

290 NEXT I

| (continued from previous page)

the original intention. It is the way many
graphics programs and routines emerge.

The whole story is in the program
listing. A simple circle routine at lines
180 to 290 has been expanded first to
draw ellipses, then to draw polygons of
any number of sides, then to draw cones:
The circle routine was, itself, first
developed from a polygon-drawing
routine.

Lines 220 and 230 simply generate

. each new point from the last one, using a

few sines and cosines. Line 260 adds on
HS and VS, the horizontal and vertical
shift, give the centre of the figure, having

| multiplied the X and Y points by A and B

to give the two radii of the ellipse. Make
them equal, and you get a circle — or a
regular polygon, if using less than about
120 sides, entered at line 150.

The program was written on the
Research Machines 380-Z — which has a
screen of about 300 by 200 pixels, with
the origin at bottom left. If you operate
another computer you need only plot
points and lines, with any resolution. Line
260 plots a point when I is 1; otherwise it
draws a line to the new point from where
you were before. The third parameter to
the plot commands — 3, 1 or 16 —
merely give the colour; 16 means no line.

Mustering courage

If you answer *“Y” to the question at
line 160 — you do want cones — then
line 280 draws from each point on the
“rim” of the circle or polygon to a fixed
point, entered at 170, which becomes the
tip of the cone. The second half of line
280 moves back. to the rim, but without
drawing a line, and is thus ready to con-
nect up the next part of the rim.

If you are feeling courageous, try writ-
ing a program that will draw two
polygons, each with the same number of
sides, and will connect each point on the
first to the corresponding point on the
second. In other words, if you use four-
sided, regular polygons — otherwise
knowns as squares — you end up with a
box. Beware of jumping in and out of
loops.
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BOX

Conceptual art, in its heyday
inthe 1960s, was “art about
art”, which often consisted
of words and diagrams or
descriptions. One
masterpiece was a framed
message, black on white,
reading "This is not a Work
of Art”, another consisted of
a radio wave — invisible, of
course — beamed through a
gallery at a certaintime on a
certain day, or so they said.
What is the computer-
graphic equivalent

of this sort of art?

Book choice

WHEN PEOPLE ask for advice on books
about computers and art, or just compu-
ter graphics, I have to tell them that there
are very, very few books on either topic
which are any good at all. Most of them
are expensive too. You are likely to gain
at least as much knowledge from the
pages of computer periodicals as from
many books. However, there are a few
which are worth having, and if the cost
seems prohibitive, you could ask your
library if Mrs Thatcher has left them any
money for a book that is, after all, related
to her Information Technology Year.
Strictly in the library class, or at least a
group purchase, is Visual Art, Mathema-
tics and Computers, edited by Frank J
Malina and published by Pergamon
Press, Oxford in 1979. It is big, wide-
ranging, and costs, believe it or not, £31.
It consists of reprints, over several years,
from the journal about art, science and
technology called Leonardo. 1 cannot
think of any existing book that is more
likely to stimulate the imagination.
Though short on techniques as such, it is
long on ideas and has plenty of pictures.
Then there is an excellent book edited
by David Clark, who works in the audio-
visual centre at London University. Cal-
led Computers for Imagemaking, it is, for
the most part, simply presented. Yet if

you digest it thoroughly, you will know as
much as most people about the area it
covers. It deals with technical, practical,
theoretical and psychological aspects of
computer graphics. The paperback edi-
tion costs £6.50. It was published in 1981
by Pergamon Press.

Mathematical Elements of Computer
Graphics by D F Rogers and J A Adams
is a superb book crammed with routines,
and with - an appendix of Basic listings.
However, it does become very advanced,
and assumes that your Basic can manipu-
late matrices; certainly a book to aspire
to. It is an import from the United States,
published by McGraw-Hill at £12.95.

Expensive items

I realise that all these titles are quite
expensive items, but there is really no
point messing around with anything
inferior. You might get together with
some fiiends to share a copy — some-
thing which we do not do enough.

Finally, for the purists, there is New-
man and Sproull’s computer-graphics
bible, Principles of Interactive Computer
Graphics. Personally I find it hard going,
though many people swear by it. The
second edition, published in 1978 by
McGraw-Hill Kogakusha, costs £3.95 in
paperback. (M|

PRACTICAL COMPUTING April 1982




THE PROFESSIONALS CHOICE

(- ¥
Word Processing - Wordstar £250, Mailmerge £75.
Full on-screen facilities enabling the printing of
Act Sirius 1 standard letters and preparation of mail shots.
16 Bit Stand Alone micro with Accounting - From £300 per module.
superb features.

Integrated accounting systems with Invoicing,

120461 20 lcpiss: Sales, Purchase and Nominal Ledgers.

CPM86 as standard — £2395.

Financlal Modelling - Micromodeller £645.
Budgets, forecasts and accounting data become
easy to prepare. Allows “what it projections.

Calculation - Supercalc £175.
Electronic worksheet for preparation of budgets
and tables of data.

Altos
Up tod terminals and 40MB Record Keeping - DMS £400.

of Winchester Disc. Personnel, stock or any other records

One of the biggest selling with quick retrieval, sorting and reporting.

small business systems . :

starting at £2350. , Sales Office Management - Sales Desk £300.

16 Bit system with 8 terminals avallable soon. For the busy sales office to manage
sales leads and marketing lists.

Accounts -IRIS £750.
Incomplete records and time recording systems.

OKI1F800
Quality graphics micro with
full colour screen and integral
printer. 64K and Basic
are standard — £4750.
Wide range of
peripherals available

Payroll - Graficom £500.
Up to 500 employees both weekly and monthly paid.
Automatic deduction for items like company pensions.

Graphics - Price depends on application.
Full on-screen graphics both colour and
black and white.

Engineering - SPERT £450.
Suite of programmes for PERT analysis and
civil engineering applications.

LSIM3

High specification
Stand Alone micro. CPM, 64K’
and up to 10MB of Winchester ¢
in one package. Very easy to
use. Detachable keyboard.
User programmable
function keys. From £.2250

Communications - Liberator £250.

Enables a micro-computer to act like a mainframe
terminal and transfer data from Floppy disc to
another computer.

Languages - From £175.
Most major computer languages are available: Basic.
Cobol, Fortran, Pascal and Assembler.

Superbrain

Still'a leader in 8 bit price
performance. KGB having
sold over 400 Superbrains
has unbeatable experience.
on them. From £1875.

Solicitors - Solace £1600.
Solicitors accounting, client accounting and
time recording.

0000900900999

Multi-terminals - MP/M and QOasis from £350.
Multi-user systems availabje.

- )

N

MICROS LIMITED

14 Windsor Rd. Slough, Berks.Te): Slough(0753) 38581/38319

@ Circle No. 159
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THE PERFECT

MACHIN

"Garbage in, garbage out”, mut-
tered Amadeus. Above him the
main frame of the rotating Analyser
trembled slightly, and he watched as one
green ball dropped in a gentle arc, pop-
ped like a heavy pea from its churning
mechanical pod, to land on and crack the
stone flags near his feet. It rolled a short
distance ahd stopped. A second ball did
the same.

The great wooden machine did not
stop, however, but began in its insistent
way to pull one of its bearings from the
massive wall. Amadeus looked up sadly
as the bearing wobbled and a tiny trickle
of dust fell twenty feet to the floor.

Fifty feet above him a stone gallery
spanned the great hall, clearing the mov-
ing wooden structure by inches. Sullivan
was up there, his signalling arms silhouet-
ted against the roof lights, his mouth
open but his words lost in the roar from
the rotating machine.

Amadeus pulled the stop lever and the
great contraption began to slow as Sulli-
van clanged down his long iron ladder.
They stood for a moment in the shadows
cast by the tilting beams and watched as
the machine came to a standstill. Sullivan
broke the silence.

“The same bearing as before, Doc-
tor’’?

“Yes, the same”.

Sullivan nodded to the few over-
alled workmen standing by and the
offending section was dismantled. Long
bolts clanged to the ground, timbers were
noisily disassembled, and a hammering
began that echoed around the hall.

At the same time Bishop Widred and
his entourage entered down the main
stone staircase. The entourage sniffed at
the dust and the noise. The bishop
adjusted his crimson cloak and looked
displeased. *“Another bearing problem,
my Lord”, called Amadeus, half turning
but more interested in the work than the
bishop’s presence. The entourage man-
aged to project a communal stare of
disapproval across the hall while the
bishop spoke.

“We must have results, Amadeus, and
we must have them soon. 1 am under
considerable pressure from the rest of the
College. They are talking of withdrawing
funds. You know it goes against the grain
with them to investigate such matters.
Your experiments have aroused great
controversy”. The bishop stared into the
dark shadows of the Analyser. The

“ workmen’s hammering continued to
echo. After a pause he spoke again.
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“Perhaps the others are right after all.
Perhaps this is heresy”.

Amadeus interrupted.

“It is not heresy, my Lord, and it will
work. I know it will”’.

“Yes. Yes. I understand your
enthusiasm but —. The entourage
behind him looked sufficiently sceptical.

ishop Widred walked slowly

towards the workmen, who ham-
mered less loudly in deference to his
presence but did not look up.

“Tell me again, Amadeus”, he called
without turning, “Tell me what it is that
you seek’.

Amadeus spread his arms towards the
Analyser and explained.

““The main frame. This large outer one.

by David Haynes

It spins on axes that are fixed in the
structure of the building. The angles of
rotation are adjustable. Within this we
have other frames which become pro-
gressively smaller like a nest of dolls.
These inner frames vary in shape accord-
ing to calculations made by me, and they
are linked by adjustable axles one to
another. They turn easily on their bear-
ings. The angle of pivot and the gearing
of one frame to another are calculated
and fixed before each run. That is a
skilled adjustment which Sullivan takes
care of”’.

The bishop nodded and asked him to
continue.

“Well, my Lord, within the whole struc-
ture run channels, tubes and hatchways
which we can preset as well. The machine
is turned by a steam engine under the
floor, and once the correct speed of rota-
tion is reached, Sullivan inserts the
spheres at the top. After a while, if we are
lucky, the spheres eventually drop into
this cage here”, he pointed, “where the
numbered troughs indicate the answer”.

“Yes, yes. The answer. But what is the:

question, Amadeus”?

“ here are numbers which we use

every day, my Lord. Numbers of
this world such as 1, 2, 3, 7, 9, and so on.
They account for real things. We assume
that they go on for ever. There are also
negative numbers. We use these often in
calculations”.

Amadeus bent down and lifted the
green ball from the floor. It was the size
of a baby’s head.

“We colour the spheres to represent

individual numbers. Some green, some
red. Many, many colours and combina-
tions of colours. You can see some of
these lying around on the floor. They are
definite numbers. What we seek are
numbers that seem somehow more real
than these and yet continue to remain
unknown. They must have a precise value
and yet they remain imprecise within our
numbering system. They slip through the
nets fashioned by our minds, and yet
within nature they are basic. As though
our way of counting things is based on the
wrong system to start with. This great
machine has been designed to find such
numbers”’.

i Give me an example, Amadeus”.

“The most needed number is
that relating to the truths regarding
circles and spheres”.

“Religious truths’’?

“I believe that truths will always lead
to God, certainly’.

“But you will never find God in that
way, Amadeus”. The bishop looked hard
at him.

“I can try, my Lord.”

“You believe that you can measure
Him with numbers”? the bishop asked.
“In any case we know the number that
you seek. It has been established as a
standard by the Church for many years’.

“But the standard is not exact. There is
more to learn of this number’s nature.
Men should know such things. We must
make the attempt’.

“If you would pin God down to a
number, then that is heresy, Amadeus’.

“I seek only the truth about the world.
Let me continue to try — just one more
attempt my Lord”.

The workmen had reassembled the
frames. The bishop stared for a while at
the dark oil stains that they had left on
the floor. Without looking up he nodded.

Sullivan‘ climbed to his crow’s nest
and began to assemble the coloured
balls in their delivery hopper, while
Amadeus pulled a lever to start the steam
engine. The floor rumbled as the drive
spindle turned. A second lever was pulled
and the main frame began to turn. The
noise grew louder. Dark shadows from
the massive timbers of the outer structure
moved jaggedly around the walls, and the
light from the roof scattered and broke
into shards as the smaller frames and
cages spun and tumbled within it. Sulli-
van released the cascade of coloured balls
which rolled and banged, clattering
through the ever-changing wooden maze
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as it tumed, strained bearings whining. |

At last one ball fell into the counting
troughs, then another, and another. With
great excitement Amadeus crouched to
note the results. More balls fell, heavily
and noisily, and still others — and then
no more.

Amadeus stood slowly and handed the
paper to the bishop. The paper trembled
in each man’s fingers.

The bishop read aloud:
“3and14159265358979328”. |
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Both men began to laugh as Amadeus
pulled the stop lever.

3 You’ve done it, my boy? Is this
it”?

Amadeus nodded, still smiling.

“You will need to run checks of course,
but — this is wonderful news”.

He beckoned to the entourage.

“We have done it! We have done it! I
shall get an Archbishop’s chair for this!
Amadeus you're a genius”.

But Amadeus had his eyes closed and
was no longer listening. If we can apply
these results, he was thinking, to improve
the accuracy of the machine’s bearings
and rotating parts then we can achieve an
even more accurate result. Then we can
continue until we have a machine that is
almost perfect. His smile broadened as he
dared the thought that he could not utter.
Why not a machine that is perfect? A
machine that is never wrong?

Never wrong about anything? o
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ONE OF THE most inimical environments
imaginable for the microcomputer is on
the farm: mud, moisture, unsympathetic
use by horny-handed sons of toil to whom
a tractor printer is likelier to evoke
wheeled machinery than electronic.
Nowhere would this seem to be truer
than in the cowshed.

To the expected problems of human
heavy-handedness are added those of
bovine indifference. In a milking parlour,
all machinery must be built to withstand
regular washing-down with high-pressure
hoses, frozen winter and scorching sum-
mer alike.

Nevertheless, dairy management is one
of the biggest growth areas in on-farm
computing, which itself is no mean per-
former in the systems-sales stakes. Where
a year ago there were only six firms
supplying agricultural systems and soft-

= -

‘Pastures

for micros

Martin Hayman, never afraid
to get his boots dirty, visited
ADAS’s experimental farm to
inspect its micro-based system,
which actively monitors the
health and performance of a
large dairy herd.

Agricultural officer Chris Laycock keys in a cow indentity. The 40-character display reads
out information from the management system.

ware, now there are more than 20 and
their number is growing.

Dairying seems to have been one of the
first areas of farming to receive concerted
attention from computer people. Reading
University’s mainframe has had its Daisy
herd-management program running for
nearly 10 years, but it’s not particularly
useful to a farmer who essentially wants
to eliminate some of the guesswork from
his everyday business and has been told
that this is the kind of task to which a
computer is ideally adapted. A dairy herd
of about 300 cows, can be said to be
substantial. This is approximately the
number of records that a medium-sized
micro can manage comfortably, given
that the information the farmer wishes to
have about each beast is as follows:

® the quantity of milk dellvered at each milk-
ing, hence

@ the appropriate weight of feed it needs;

@ its welght on leaving the milking pariour;

@ details of pedigree, where it was pur-
chased, vetefinary records.
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The first three items can be considered
as monitoring programs, and will ideally
be used on-line; the last is more of a
database system and can be expanded
according to the way the farmer wishes to
manage his herd.

In human terms, the problem of
implementing such a system, which from
a purely computing point of view seems
not so difficult, is input of data. How do
you identify an individual cow, measure
its milk yield, mete out the right quantity
of feed into its manger, and weigh it as it
exits from the milking parlour, and at the
same time enter all that data into the
micro?

It is impracticable to have cowmen in
their white aprons — the only people who
become intimate enough with each cow
to read the freeze-brand number on its
rump — dashing in and out of the messy
work area to key details into a keyboard.
It’s clearly a case for automatic data
collection, and this is where the work at
the Agricultural Development and

Adyvisory Service’s Bridgets Experimen-
tal Husbandry Farm, near Winchester,
Hampshire, is directed.

Borrowing some techniques from
industrial process control, the National
Institute of Agricultural Engineers, in
collaboration with Ellesmere Electronics,
has developed a system known as Auto-
mated Farm Management System for the
1980s (AFMS-80) to identify automat-
ically each cow on its arrival in the milk-
ing stall, record its milk yield, deliver a
pre-programmed quantity of feed into
the manger, and to weigh the cow on its
exit. These operations are managed by
three dedicated microprocessors and a
purpose-built micro based on a 54K
Motorola 6800 processor with software
developed by NIAE’s Dr Allen Burgess:

The interfacing hardware between the
cow and the micro is interesting. It was an
important consideration that any system
implemented should not require substan-
tial modification of existing work prac-
tices based on the so-called ‘herring-
bone’” milking parlour, not least because
Ellesmere Electronics is a division of the
milking-equipment manufacturer Full-
wood and Bland which builds them.

The first obvious sign that this is no
ordinary dairy operation is when the cows
arrive for milking. Slung around their
necks on a bright-yellow, plasticised rib-
bon is a blue box about the size of a large
bar of chocolate. This is the cow’s elec-
tronic identity card.

Each of these transponders, as they are
known, can be programmed with one of
65,000 identities — enough for any con-
ceivable herd, or aggregation of herds,
since the system is eventually intended
for distributed control of several farms
via Modem-landline links.

The transponder is energised by a coil
on the front of each manger and transmits
its identity as a radio signal to the cow-
identification processor and the milk-
yield processor, alerting the latter to
record the yield against the cow’s identity
nymber, and the former to deliver the
appropriate predetermined quantity of
feed for her. But how to persuade the
cow to lower her head and eat and thus
energise the whole system? Elementary
— a small quantity of feed is delivered to
the manger as a *‘carrot”.

The milk is weighed on a strain gauge
and the figures for each individual cow’s
yield are recorded against its identity in
the main farm-management system,
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which is a conventional-looking micro
away- from the dairy parlour. Here the
data can be printed out at the time of
milking, and averaged to give a weekly
mean. This part of the system is now
working, with a 99 percent success rate in
identity capture, says agricultural officer
Chris Laycock.

Concurrently with the milk-weighing
operation, the cow-identification pro-
cessor signals the required balance of
feed required by each cow to the gravi-
metric feeding hoppers and the rest of its
dinner cascades down over its nose. In
productivity terms, this is the single most
important operation of AFMS-80.

Layout of the farm office.
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The traditional skill of the dairyman is
to judge how much feed to give to a cow
during its lactation period in order to
obtain the best margin of return. A cow’s
milk yield grows and declines over a
10-month period, with two months
drying-off, when it does not produce
milk.

When Tess of the D’Urbervilles was a
milkmaid, this was all done by the skill
born of observation and experience. Now
the farmer has immediately at his dis-
posal the exact figures of each of the
twice-daily milkings, and of the weekly
mean. Further, any significant shortfall
can help detect disease in the individual
cow, or to assess the quality of feeds.

Chris Laycock showed me a weekly
printout which indicated that average
yields, for the week in which I visited,
were down by around 15 percent for a
substantial proportion of the herd. This
was attributable, he says, to a change to a
different feed silo with a rather poorer
grade of silage. In an experimental farm
such as Bridgets this is useful for test
purposes; for the average dairyman, it
represents an important step in improv-
ing his management judgement by put-
ting more precise and useful information
at his fingertips, and detecting iliness as
early is possible.

| forward-thinking farmers. M|

Applications e

By contrast the weighing operation,
which is undertaken as the cows leave the
milking parlour, has attained only a 60 to
70 percent success rate. The processor is
programmed, however, to reflect a figure
with a variance in weight, after positive
identification on the weighbridge, of
greater than 30kg. Cows are not by
nature unruly beasts but they cannot be
trained to step up in an orderly human
fashion, one by one, on to the weigh-
bridge. Nevertheless, over the course of a
week, the success rate attains 93 percent.

The farm’s director, Edwin Mundy,
enters the usual caveat with respect to
micros used in a traditional field of activ-
ity: “It is reasonable to expect that if used
iintelligently, AFMS- 80 should make par-
lour operation easier, but one could fore-
see difficulties if it is viewed with sus-
picion by any operator who is called on to
work with it”.

This is to say no more than that any
computer-based system needs expert
human skill. To this end there is a
monitor in the dairy parlour itself, giving
a 40-character, single-line display of
prompts such as “Cow number y Dump
Milk (mastitis)” and “Feeder number 4
failed”. System fault conditions can then
be rectified, either by hand, or by punch-
ing in data on the two keypads.

It also permits data to be entered or
retrieved by hand. If, for example, the
system fails to capture an identity, the
dairyman would then enter by hand the
freeze-brand number, which is twinned
with the transponder’s identity.

The most ambitious part of the
AFMS-80 is the microcomputer station,
which is in an office overlooking the dairy
parlour at- Bridgets, but might well be
elsewhere, connected to a telephone line.
Data gathered from both the automatic
parlour equipment and the parlour-
control equipment is stored on 8in. flop-

‘ pies, and further specific data may also be
entered via the keyboard.

Obviously the database work has to be
typed in manually — details of where the
stock came from, of its pedigree, its
medical history. Once at this point, herd
data may be manipulated and processed
in the conventional way.

One neat touch is the automatic digital
clock which switches on the whole system
ready to run — along with a memory test
— at. 4.30am. One of the interactive
programs which should shortly be run-
ning is the Daily Events and Action List,
which will highlight, via the parlour unit,
those cows which need veterinary atten-
tion, cows due on heat, due to be served
and due to calve.

AFMS-80 is still in its development,
although many farmers have expressed a
strong interest — the farm receives more
thap 5,000 visitors a year. With the
increasing size of dairy herds and the cost
of skilled hands, it is not surprising that
automation has its attractions for
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400 16K Computer. . .. .. ... ...

® 400A Computer
BOO 16K Computer. . . ... ... ... g
410TapeRecorder. . . .. ... ... ... ...
810DiskDrive . . . ....... .. ... ...
822Thermal Printer . . . ... ... ... ... .
82580ColumnPrinter . . .. .. .. ........
850 RS 232 Interface
16K RAM Upgrade
LightPen. .. ... ... ... ... ... ......
PairPaddles . ... ........ .. ... .....
Pair Joysticks . . . .. .. ... L
1/OCable . .. ....... ... . ... . ....
PrinterCable . . . . ... ............. ..
Interface Cable . . . .. ...
RS232Cable ... ... ... ... ... ... ..
MonitorCable . .. ... ... .. .. .. .. ...
ThermalPaper .. ... ...... ... ... ..
MasterDisk . ... .. ... .. ... ...
S5BlankDisks . . .. ... ... ... L.
Word Processor . . . ... ... ...
Inv.Prog. 1 ... ... .. ...
Conversational French . . . .. .. ... ..
ConversationalGerman . .. . . ... .. ... .
Conversational Spanish. . . . .. ... ... ...
Conversational ttalian . . . . ... ... ... ..
Music ComposerROM . . . . ... .. .. ... ..
Touchtype. . . .. .. ... .. ... .. .....
Cale/Tor. . .. ... .
Graphit . ... ..o
Statistics . . . ... ...
Eng. Czar . . .. ... ... ...l
Hangman s, B L L L L L
[SfeTeloinn) & o o Mo o o o o o SRR
States and Capitals . . . . . . P
States Europe
Scramii s . . . B e e - e
Telelink ROM
AsteroidsROM. . . .. ... ... .......
Bask/BallROM . .. .. ... ... ... .. ...
Blackjack . . . . ... .. .. o
ChessROM . . .. ... . ... .. ... .. ...
Missile CommandROM . . .. .. ... ... ..

Space Invaders ROM

Spacelnvaders . .. ... ... 12.95
@ Star Raiders ROM . 35.95
;40;3(") Super BreakoutROM . . . . .. | ... 35.95
299.95 Assembler Editor ROM . .. . . ... .. ... 39.95
500,05 PilotROM ... 79.95
66.95 MicrosoftBasic .. .. ... ... ... 59.95
365.00 TechnicalNotes . .. ... .. ...... . 17.95
265.00 Operating SystemLists . .. ... ... ... 11.95
550.00 DOSULists . ... ... ... .. 3.95
145.00 DOS2Manual .. ... 5.95
45.00 Sh
=2 /NOW ops
2| OPEN | A fh U.K.
1295 | QP Cross rne

28.50
25.00
25.00
25.00

i Birmingham

21.95

AT...

19/21 Corporation Street, Birmingham,

16.00 82 4LP. Tel: 021-632 6303
Manager: Peter Siollord.
95.95 300 yords from Bullring Centre.
15.95 ° I
39.95 Bristo
39.95 16/20 Penn Street, Bristol, BS1 3AN,
: Tel: 0272 20421. Manager: Steve Heynes.
39.95 Between Holiday Inn and CRA

.95
1598 Chester

The Forum, Northgate Srreet, Chester,

15.95 CHI 287. Tel: 0244 317667,
Moanager: Jeremy Ashcroft,
.24' 50 Nenxt 10 the Town Hall,

13.95 .

1395 Edinburgh
9.50 451, James Cenire, Edinburgh, EH} 35R
9.95 Tel: 031-556 6217. Manager: Colin Oroper.

: Eost end of Princes Sreel,
9.95 S1. James Cenrre,
9.95 P
9.95 reston
17.50 174 Guiidhall Arcade, Presion, PR THR.
. Tel: 0772 59264. Manager: Jim Comisky.
19.95 Directly under Guild Hall.

35.95 =

L EFEe S

9.95

29.95

3595 MlCROCOMP TERSj

Laskys, the retail division of the Ladbroke Group of Campanies
AT LASKYS
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7-9 Queensway (off Bayswater Road)
London W2 3RX Tel: 051-229 6425

Manchester

12/14 $1. Mary's Gate, Market Srreet,
Manchesier, M1 IPX. Tet: 061-832 6087.
Manoger: Lesly Jacabs.

Corner of Deansgate.

Glasqow

22/24 West Nile Stree 1, Glosgow, G7 2PF.
Tel: 041-226 3349

Manager: David Livingstone. Between
Anchannan Street and Centrot Station.

Sheffield

58 leopold Sireel, Sheffield, St 2G2Z.
Tel: 0742750971,

Manager: Justin Rowles. Top of the
Moor, apposite Town Hall.

Liverpool

33 Dale Sreel, Liverpool, L2 2HF,

Tel: 051.236 2828, Manager: Mork Butler.
Between the Town Hall ond Magsirates
Courts.

London

42Tonenhom Court Rood, London,
W1 9RD. Tel: 01-636 0845,
Manager: Voss Demosthenis.

®Circle No. 160
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Jonathan Bowen strikes out beyond our familiar, solid world with a program to
generate projections of cubes of four, five and more dimensions.

/

EVER SINCE the concept of a three-
dimensional, physical world has been
understood there has been a fascination
with the possibility that there might be
fourth, and further, dimensions. Henry
More (1614-1687) considered that spirits
have four dimensions. In The Time
Machine, H G Wells suggested that the
fourth dimension is time, which can be
misleading since time is somewhat differ-
ent from the other three, spatial dimen-
sions we know. .

Abbott’s Flatland is probably nearer
the mark, Abbott considers the life of a
two-dimensional square which suddenly
has the chance to travel in three dimen-
sions. This gives the square the ability to
see inside objects in its two-dimensional
world, something it previously thought
was impossible. Using this analogy from
three to four dimensions, we would be
able to see inside solid objects if we were
able to break out of our own three-
dimensional world irito the fourth dimen-
sion.

Taking the analogy further, when a
three-dimensional object crosses a two-
dimensional world, its inhabitants simply
see an object appear from nowhere, grow
in size, changing its shape in a rather odd
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HYPERCUBLE

/

4
/Igure 1. Projection of
an eight-dimensional cube.

manner if the object is irregular, and then
decrease in size until it disappears again.
In our world this would be the equivalent
of an object suddenly appearing some-
where, growing in size, shrinking and
then disappearing without trace. If this
sounds disturbing it is because we do not
fully understand the fourth dimension.

We may define a dimension as being a
direction which is at right angles to any
other dimension. In our world we simply
run out of directions after we have
defined three dimensions — length, width
and height, for example.

Added dimension

There is no reason why there should be
anything special about three dimensions,
apart from the fact that we live in a
three-dimensional world. Thinking in
terms of three dimensions is simply of the
most practical use to us. We are quite
willing to project three-dimensional
objects into two dimensions when we
draw or photograph them — again, this is
because it is useful to us.

There is no reason why we may not
project objects of more than three
dimensions. Note that in this case we also
have the choice of projecting them into

three dimensions if we wish. Probably the
simplest and most interesting objects to
consider for projection are ‘‘polytopes”,
which are geometrical figures bounded by
portions of lines, planes or hyperplanes,
for polytopes of two, three, and four or
more dimensions respectively.

In two dimensions the polytope is
known as a polygon and in three dimen-
sions it is known as a polyhedron. For
simplicity we shall restrict ourselves to
regular polytopes in which all the ver-
tices, edges, faces, etc. are the same. In
two dimensions they are the equilateral
triangle, square, regular pentagon etc. —
there are an infinite number of them.

In three dimensions there are only five
regular solids, known as the Platonic
polyhedra: they are the tetrahedron,
cube, octahedron, dodecahedron and
icosahedron. A complete description of
these and many other polyhedra may be
found in Mathematical Models by H M
Cundy and A P Rollett.

Regular polytopes

In four dimensions there are six regular
polytopes, five of which may be consi-
dered as the four-dimensional equival-
ents of the Platonic polyhedra. They are
described in H S M Coxter’s Regular
Polytopes. It turns out that the tetrahed-
ron, cube and octahedron have similar
equivalents in' any number of dimensions.

A simple algorithm may be used to
generate the polytope for the next dimen-
sion up in each case, and they may be
projected in two dimensions. The cube
was choosen here since it produces more
interesting projections, with square
rather than triangular sides. For those
interested in investigating more compli-
cated polytopes, Coxeter’s Regular Com-
plex Polytopes is recommended.

A cube of N dimensions may be gener-
ated from a cube of N—1 dimensions in
the following manner. Take the (N—1)-
dimensional cube and redraw it, dis-
placed by a distance equal to length of
one of its sides along a new dimension.
Join the corresponding vertices of each of
the old cubes to form the new cube.

You can demonstrate the process by
starting with a “cube” of zero dimen-
sions. It consists of a single point, as does
any zero-dimensional object. Displace
the point along any dimension by a given
distance — say a distance L from the
origin along the X-axis, see figure 2. You
now have a line of length L or a one-
dimensional cube.

Next, displace the line a distance L
along a new dimension — say the Y-axis
— and join the corresponding ends as in
figure 3. You have now formed a square,
which is a two-dimensional cube.

Now expand along the Z-axis, join the

(continued on next page)
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(continued from previous page)
corresponding corners, and form the
standard three-dimensional cube — see
figure 4.

By displacing the cube along a new axis
— say the W-axis — and joining the
corresponding vertices, you form what is
generally known as a hypercube or four-
dimensional cube — see figure 5. You
may continue this process as many times
as you wish to form a multidimensional
cube of any given number of dimensions.

The listed program  draws
N-dimensional cubes. It was written for a
Research Machines 380-Z microcompu-
ter with high-resolution graphics, but
could be adapted to run on any computer
with Basic and a line-plotting facility of
some sort. The number of dimensions
that can be plotted is limited by the
resolution of the plotting device. Above
about eight dimensions the cube becomes
too complex to be viewed on the 380-Z
screen.

Other systems may be able to plot
more or fewer dimensions than this.
Below three dimensions the figure is no
longer a true cube. The program draws
the cubes symmetrically, so that above
about four dimensions some very pretty
and interesting patterns are produced —
see figures 1 and 6.

The program works as follows. First
the desired number of dimensions is read
into the variable N in line 170. Lines 260
to 400 initialise the arrays XM and YM
which contain the co-ordinate offsets
necessary to plot each possible direction
of the cube’s sides. Lines 410 to 520
calculate the origin co-ordinates X0,Y0
and the size factor F. Line 530 positions
the origin.

The For loop from lines 540 to 830
calculates the start and finiish positions of
each side of the cube and draws a line

4

Figure 4. Generating a cube.
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Figure 5. Generating a hypercube.

between them. Arrays JA and JB contain
flags — with values of 0 or 1 — which are
used to indicate which co-ordinate offsets
are to be used for the beginning and end
co-ordinates of each side plotted. Lines
610 to 660 calculate the starting position,
and line 670 positions the current co-
ordinates at that position. Lines 680 to
730 calculate the end position and line
740 draws a line to that position. Finally
the program loops back to line 90, dis-
plays the number of dimensions of the
cube — line 140 — and prompts the user
for a new value of N. The program may
then be rerun if desired or terminated by.

N-dimensional cube-drawing program.
10 REM N-dimensional cube program 440 NEXT J
20 REM to run on Research ﬁacgines 3802 450 X0=0
30 REM with high resolution_graphics, 460 FOR J=1 TO N
38 REM Written bg Jonathan Bowen 470 IF X1(J)<0 THEN X0=X0+X1(J)
REM Imperial College, London éw7 2AZ, 480 11(J)=0
60 REM Date 22-0ct-81 490 NEXT J
70 REM COPYRIGHT (C) 1981 J.P.,BOWEN 500 F=190/F
80 DIM X1(10),Y1¢10),11¢10),12(10) =10 X0=X0-40/F
90 GEAPH 1 520 Y0=0
100 ERINT 530 CALL “OFFSEZ" XO#F, YO*F
110 IF N>0 GOTO 140 540 FOR I=1 TO ‘N-l
120 PRINT "N-dimensional cube program" %0 FOR J=1 TO N
130 GOTO150 i X . S60 l12(J)=11¢J)
140 PRINT TAR(8)3;N;“"dimensional cube” 570 NEXT J
180 BRINT 320 TRt} Yoro 760
170 INPUT "Enter rno of dimensions (2-10)"3;N  §00 [2(J)=1
180 CALL "RESQLUTION®, 0,1 610 X=0
190 IF N>1 THEN 250 620 Y=0
200 PRINT 630 FOR K=1 TO N
210 PRINT N 640 X=X+I1(K)#X1(K)
220 PRINT "End of cube program 650 Y=Y+I1(K)#Y1(K)
%38 EﬁSFH 0 660 NEXT K e
670 CALL "PLOT",X#F, Y#F
230 IF N»10 GOTO 170 680 X=0 ' '
260 P=3,14139/N 690 Y=0
270 I=-1 700 FOR K=1 TO N
280 FOR J=1 TO N STEP 2 710 X-X+12(§)in(K)
290 I=I+1 720 Y=Y+I2(K)#Y1(K)
300 C=1#P 730 NEXT K
310 X1(J)=COS(C) 740 CALL "LINE",X#F,Y#F,3
320 Y1{(J)=8SIN(C) 730 I12(J)=0
330 NEXT J 760 NEXT J
40 I=N 770 J=1
3go FOR J=2 TO N STEP 2 780 IF 11(J)=0 GOTO 820
360 I=I-1 790 I1(J)=0
370 C=1#P 800 J=J+1
380 X1(J)=COS(C) 810 COTO 780
390 Y1(J)=SIN(C} 820 I1(J)=1
3?8 yEgT J 830 NEXT I
420 FOR J=1 TO N 2% Sgro=o
430 F=F+Y1(J) Dy
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typing a carriage-return on a blank line.

The following lines contain special calls
and commands to control graphics on the
Research Machines 380-Z, and must be
changed for other systems:

Line 90 puts the 380-Z into graphics mode in
which only the last four lines are used to
display text while the rest of the screen is
used for plotting.

Line 180 sets the resolution and clears the
screen.

Line 230 resets the screen to normal mode.

Line 530 sets the position of the origin on the
screen. For other systems the values of X0,
Y0 and F — the co-ordinates of the new
origin, and the size factor — will probably
need to be adjusted. Change lines 410 to
520 as necessary. :

Line 670 moves the current position to the
co-ordinates X, Y. It also draws a point at
that position, but this is not necessary for
the program to work.

Line 740 draws a line from the current position
to a new position at co-ordinates X, Y.

In line 260 the value of = is specified as
3.14159. It may be given to more or
fewer decimal places, depending on the
accuracy of your Basic. Alternatively, it
may be calculated using the expression

4.0 ¥ATN(1.0).

The program is written in a standard
Basic, and there should be few problems
transferring the program to another com-
puter with the necessary hardware and
software graphics capabilities.

Filatland by E A Abbott, sixth edition, Black-
well, 1950.

Mathematical Models by HM Cundy and A P
Rollett, second edition, Oxford University
Press, 1961.

Regular Polytopes by H S M Coxeter, second
edition, Macmilian, 1963.

Regular Complex Polytopes by H S M Coxe-
ter, Cambridge University Press, 1974.
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KEELE CODES

CUT MEDIA COSTS
SAVE TIME

MICRO,MINI &
MAINFRAME
USERS

with Keele Codes unique E.40 compression utility.

ifyou—make back-up copies from Winchester or floppy disk

—archive your database files
—save reports or correspondence on fape or disk
p —need more media space accessible from the terminal
—send written material via line or telephone

then Keele Code E.40 could halve your disk costs and save transfer
\ time by compressing natural English to about 40% of its original size.
Through compression you achieve more than twice as much material
on each disk in the same time as it would take to make a copy.
Optimised for English— E.40 will compress any written/data/
program material and all 256 ASCIl characters can be coded and
faithfully restored. Numerictables too!

Available for most CP/M machines includ‘ing Xerox 820, Superbrain,
North Star, IMS 5000, Equinox, RARE, Osborne, CPM Apple, Vector,
Sharp, NEC, 8" IBM Format.

Also available for PDP 11 and GEC 4080 series.
Other languages to follow.

Write or phone for full details.

Keele Codes Limited,
University of Keele, Keele, Staffs. ST5 5BG
Tel: 0782-629221. Telex: 36113

“ (S ORDERNOW PC 4/62
ggaf.&’?g X 3 C::j ouY"he coupc;n
‘ eSS ‘ 1 ccess accept 'ou may phone your order
‘,‘?%ﬁ?&\‘g" v | 24-hour service.Guaranteed despatch within 72 hours
’ {13 X i tick
AV 4&"}1 I XA
()1\‘\@ ' %y‘m\‘ Please E.40 forCP/M ..o £100+VAT
Aés‘? ‘ )‘%‘?‘g"g% | il CP/M manual only = ]
N\va New. 2N S —2 A Y F/MmManualonly ...
‘. S N 2ol ‘p»‘c":iﬁ""'i}:}r ‘ - B depoil
NS g AN <NFZ (X7
s e o i) -
N XTI =) !
‘ “%V»*%;Lﬁi'—, o & 1 Address
<N\ 7= |
(“"I“ : lenclosea
,) " ‘\ = chequefor ACCESS No.
\ , 1 Mycomputeris:
. [ |
Figure 6. Projections of cubes in five, 1 Year of purchase:

six and seven dimensions. L-----—----‘--—---—--—--—-—J
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Reading matters

SPECIFIC DIFFICULTIES in acquiring read-
ing skills can be a cause of distress to
parents, exasperation to teachers and
downright misery to the student. The
problem often does not lie with the
amount of effort the student is making
but with the lack of some specific skill.
Children, or for that matter adults,
experiencing difficulty with acquiring
reading skills will often not know why
they are failing to make progress.

Research has shown that reading dif-
ficulties are often associated with an
inability to recognise shapes and patterns,
since reading depends fundamentally on
the ability to recognise letter shapes.
Although recognition problems can be
easy to appreciate in young children and
those with severe difficulties, they can be
overlooked once a reader has achieved
some proficiency. Where these difficul-
ties persist they can lead to ‘“‘hiccups” in
the flow of reading causing loss of contex-
tual cues and leading to further confu-
sion. For example, a student reading
“dent” in place of “bent” can be thrown
into confusion over the rest of the sen-
tence.

Slowness in recognising letters also
affects reading speed. It is generally ack-
nowledged that slow reading speeds are
not only inefficient but also disrupt com-
prehension.

Remedial techniques such as teaching
specific rules or approaches — e.g., magic
e or word division — can themselves be
hindered by poor letter recognition. The
magic e rule relies specifically on know-
ledge of the names and sounds of the
vowels. Difficulties with either of these,
even if confined to just one letter, mean
the student’s use of the rule will be inef-
fective and frustrating.

Difficulties masked

As a reader acquires skill, it becomes
more difficult to detect specific problems.
Often this is because the speed of reading
can mask minor difficulties or because
the student uses a reading technique
which ensures that any problems are kept
as private as possible.

The conventional way of diagnosing
problems in letter recognition is to use
flash cards. Flash cards are like a pack of
large playing-cards. On each one, a single
letter is printed in large print. The
teacher holds up one card at a time and
the pupil is asked to identify it. This
method can be used to see if any gross
difficulty is being experienced. Its major
drawback is that it will not detect the
child who requires only slightly longer
than average to recognise the letter; the
speed and timing of presentation cannot
be sufficiently quick or accurate. To
overcome these limitations the profes-

100

Turn your micro into a
tachistoscope — a device
which displays letters or
figures on the screen at a
given rate to help children or
adults over reading
difficulties. Mike and Wendy
Cook show you how to make
the software transformation.

sional research worker turns to a
tachistoscope.

A tachistoscope is a machine much
used by research workers in the field of
psychology. It is a device for presenting a
series of letters or figures on a screen with
an accurately-controlled display time and
display rate. These devices were designed
before the advent of interactive comput-
ers and have tended to be expensive and

PROGRAM FUNCTIONS

100-160  Sets up initial variables and

turn on real-time clock.

Reads in the prepared groups;

there may be up to 20 groups

as defined by Data statements

in lines 1280-1340.

Titles and the inputting of the

number of characters required

for display.

Selecting the type of letter

group required.

Defines fuli alphabet.

Enters keyboard-defined ietter

group.

Picks letter group from your

defined set.

Converts letter group to fower

case if necessary.

Tests whether fetter group has

more than one type of letter in

it: with only one type of letter

this would crash the program

at lines 1020-1030.

Enters the display time and

gap time.

Makes up random letters from

chosen group for display.

Consecutive letters are tested

to ensure that they are not the

same. '

1050-1140 Draws box on display for the
characters as a guide to where
the letters will appear.

1140-1240 Runs tachistoscope.

1250-1260 Pauses until a key is pressed
and ioop for another run.

1280-1340 Data statements for prepared
groups. Those shown are the
ones that have been found to
be useful. They may be aitered
or added to by putting extra
Data statements in front of line
1340. For clarity, use one data
statement per group and
always end the group with the
number zero:

180-200-

210-330

340-410

380
420-600

610-750
760-780

790-860

870-1000

1010-1040

only used by professionals. Careful use of
this instrument has helped to diagnose
specific reading difficulties, and to devise
a course of treatment to help overcome
them.

The tachistoscope enables letters to be
presented for a very short length of time,
much shorter than would be possible
manually. The rate of presentation can be
accurately controlled, whereas with man-
ual presentation there is always a ten-
dency to pause until the pupil has made
an attempt. A tachistoscope can show
each letter for such a short time that
recognition has to be almost subliminal,
the delay between each letter can be long
enough for the brain to process the
information and for the student to
respond.

Our program enables a computer to act
as a tachistoscope, and as such it is much

"more flexible than many conventional

tachistoscopes. It is written for a TRS-80
disc-based system or Level-II Basic,
though no disc commands are used. A
real-time clock is used to control display
times; it can be replaced by timing loops
as shown with only a small loss in accu-
racy.

For non-specialists

For best use of the program, the
lower-case modification should be instal-
led, but it will run perfectly on upper-
case-only machines. The ideas it
embodies can easily be adapted to any
personal computer — there are no essen-
tial special graphics or commands. The
program is written to be used by non-
specialist and is particularly difficult to
crash so it is slightly longer than a “bare
bones™ program. Though the menu sys-
tem is often considered to make a pro-
gram easy to use, the binary tree
question-and-answer system was chosen

for this program. It was found that it

forced the user to think about changing
parameters which might have been over-
looked, and for testing, this was consi-
dered to be a more suitable form of
operation for the program.

The program asks for each parameter
that is to be used: the display times; the
letter set required; the number of letters
in the run; and the timing required. The
program then draws a box in the centre of
the screen, and the letters are flashed
within it. The student has to say the letter
name, or the letter sound — depending
upon the exercise — at sufficient speed as

‘to keep up with the display.

At the end of the predetermined
number of characters, any or all of the
parameters may be changed. Any para-
meter can be left unaltered simply by
pressing Enter.

The practical operation of the program
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_E ducation

consists of diagnosis and training phases.
In the diagnosis phase, the program
allows letters to be presented at realistic
rates so that difficulties can be detected.
The rate can be altered to suit the needs
of individual students.- Two components
determine the overall speed of presenta-
tion:
@ the length of time for which the letters are
presented,
@ the delay between presentation of succes-
sive letters.

both of which can be individually control-
led using options provided in the pro-
gram.

The computer program can be used to
detect slowness in letter recognition, or to
pin-point specific difficulties such as b/d,
j/g confusion, or problems naming
vowels, etc. Alternatively it can be used
to make a detailed analysis of patterns of
difficulties with the aim of discovering
specific areas of weakness. For example,
n,u,m,w confusion would indicate visual
difficulties; confusing a,e,i,0 indicates
auditory difficulties; confusing b,d,p,q
indicates confusion over orientation, and
so on. On the basis of such analysis,
appropriate remedial techniques can be
implemented.

For training, the computer program
can be used to increase a student’s speed
in recognising letters, or to aid discrimi-
nation of specific letters. Overall slow-
ness can be improved by practising the
full alphabet — option F in the program
— at increasing speeds. In such cases,
where there are no discrimination prob-
lems, we recommend fast presentation
times of 0.05 to 0.1s., and gradually-

There are three choices.for the type ‘of
character group:

F, the full alphabet is useful for diagnosis and
general speed training.

P, prepared groups, are used when emphasis
is to be placed on a subset of letters. They
are stored in Data statements at the end of
the program and can be added to or
changed by altering these statements. This
mode is useful for training on specific
difficulties. '

D, defined groups, allows the operator to
define a set of characters from the
keyboard. This is usefu! in experimenting
with groups for subsequent inclusion in the
prepared group list. The frequency of
occurrence of any particular letter is gov-
erned by the number of times it appears in

the group. As the letters are picked out of
the group at random — with the constraint
that the letter picked must not be the same
as the last letter — it is usual to have at least
three different letters in the group. The
program will prevent you from putting only
one letter in a group. Note the back-space
arrow still works, and so it is possible to
delete an entry.

U/L allows the characters to be pre-
sented in either upper or lower case. The
lower-case hardware modification has to
be installed for this to work, but no
software driver is needed. Upper case can
be more readable, but lower case occurs
more frequently in reacing and so is
preferable. More difficulties show up

(continued on next page)

Glossary }
Magic e: The rule which states that an e at
the end of the word makes the previous
vowel say its name rather than its sound,
for example hat/hate or cod/code.

Word division: The word is split into its
component parts, each of which is read
separately before the whole word is
attempted. For example, “preliminary"
becomes PRE+LIM+IN+ARY.

decreasing delay times beginning 1.5s.
and working towards 0.3s.

Where there are specific difficulties,
the prepared-group — option P in the
program — is useful. A problem group
can be pre-programmed so that the stu-
dent is given practice in discrimination.
Slower presentation times in the range
0.3 to 0.7s. are necessary, but the delay
times can be shorter at 0.2 to 0.6s.

Diagnosis of problems obviously
requires the parent or teacher to be pres-
ent, but for training purposes the pro-
gram can be used by students working

alone. Only a brief explanation of the

program should be necessary.

It has been found that 30 is the best
number of characters for a run if the full
alphabet is being used, while 15 seems
sufficient for smaller groups.
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100 ’*TACHISTOSCOPE BY M.K.COOK 1982
110 CLEAR 1000

120 DIM RS(101),6% (20}

130 CLS : RANDOM
140 CMD"R"

150 N=10 : DT=.3
160 NM=1

170 READ A

180 IF As <>
190 READ A4

200 IF A% <> "0" THEN NM=NM+1
210 PRINT"RANDOM LETTER TACHISTOSCOPE
220 PRINT

67= 1.

(4]

"O" THEN G%(NM)=G% (NM) +A%

600 GOTO 740
610 PRINT"YOU HAVE
620 INPUT"PRESS R 3
630 IF LEN(AS) > 2
640 IF A$ <> "R" Tk
650 FOR A=1 TO NM
660 PRINT“GROUP ";A;' 13 - ";
670 FOR Al=1 TO LEN(G$(A))

680 PRINTMIDS (G$(A) A1, 103" "}
690 NEXT

700 PRINT

710 NEXT

720 BOTO 620

VAL (A%)

800 FOR A=1 TO LEN(Ds)
810 T#=T%+CHR® (ASC (MID% (D$,A, 1)) +32)
820 NEXT

GOTO 180

Z0 T1=0

240 IF D#="" THEN 280

250 INPUT"SAME AGAIN OR CHANGE SOMETHING ( S/C ) “;As

260 IF A$="8" THEN 1010

270 IF A% <> "C" THEN PRINT "“PLEASE ANSWER ONE LETTER S OR C " 60TO 250
280 PRINT"LAST RUN YOU HAD "jN;" EHARACTERS”

290 INPUT"ENTER NEW FIGURE OR PRESS ENTER FOR SAME NUMBER ";T1

J00 IF T1 <> O THEN N=T1

X10 IF'N > 100 THEN PRINT"100 1S THE MAXIMUM" : GOTO 290

320 IF N < 1 THEN PRINT "STOF MESSING ABOUT" 6070 290

330 IF D$="" THEN 370

340 INPUT"DO YOU WANT THE SAME GROUP OF LETTERS ( Y/N ) ";As$

350 IF A$="Y" THEN 760

360 IF A% <> "N" THEN PRINT"PLEASE ANSWER ONE LETTER ( Y OR N ) ": GOTO 340
370 INPUT"FULL ALPHABET / PREPARED GROUP / DEFINE GROUP ( F/P/D )'";R%

380 IF R$="F" THEN D$="ABCDEFGHIJKLMNOPQRSTUVWXYZ" GOTOD 760

390 IF R$="P" THEN 610

400 IF R$ <> "“D" THEN PRINT"PLEASE ANSWER ONE LETTER ( F,P OR D )":60T0 370
410 IF DF$="" THEN GOTO 470

420 IF DF$ <> "" THEN PRINT : PRINT"CURRENT LETTERS ARE - "jDF$

430 INPUT”DO YOU WISH TO ADD LETTERS OR INPUT A NEW SET ( A/N )"3iA$

440 IF A$="N" THEN DF$="" :6OTO 460

450 IF A% <> "A" THEN PRINT"PLEASE ANSWER ONE LETTER ( A OR N )":B0TO 430
460 PRINT

470 PRINT"PLEASE ENTER LETTERS - PRESS ENTER TO FINISH"

480 IF DF$="" THEN S20

490 FOR A=1 TO LEN(DF%)

500 PRINT MID$ (DF$,A,1);" "y

510 NEXT

520 As=INKEY$ : IF As="" THEN S20

S30 T=ASC (A%)

S40 IF T > 90 THEN 520

S50 IF T = 8 AND LEN(DF$) > O THEN PRINT As$;A%; DF+=LEFT$ (DF%,LEN(DF$)-1) : GV
TO S20

560 IF T-= 8 THEN S20

570 IF T = 13 AND LE™ %) > 1 THEN PRINT : D#=DFs$ 60TO 760

580 IF T <> 13 THEN . " Atg" "; 1 DFs=DF%+A%

SS90 IF LEN(DFs$) > 2% + N PRINT“MAXIMUM NUMBER OF LETTERS REACHED" ELSE GOTO 52
[}

£D ";NM;* GROUPS"
EW YOUR GROUPS OR THE GROUP REQUIRED ";A%
RINT"PLEASE TYPE JUST R OR GROUP NUMBER": GOTO 620
GOTO 730

730 'IF NG > NM THEN PRINT"THIS IS OUTSIDE THE Re :GE OF YOUR PF "PARED GROUPS ":GO

TO 610

740 IF NG=0 THEN A$=A%+'XXX" GOTO 630

750 D#=G% (NG)

760 INPUT"UPPER OR LOWER CASE ( U/L ) "3Cs
770 IF C$ =" "U" OR C$% = "L" THEN 780 ELSE 760
780 IF Cs="U" THEN T+4=D% i GOTO B30

790 Te=""

830 IF LEN(T$) < 2 THEN PRINT"THIS BROUP IS TOD SHORT "
B40 A=2 X
850 IF LEFT$(T¢,t) <> MID$(T$,A,1) THEN B70

60TO 170

- PRESS ENTER AFTER EACH ANSWER"

: 6070 370

(listing continued on next page)
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—Education:

(listing continued from previous page)
860 IF A < LEN(T#) THEN A=A+l :

THE SAME” : GOTQ 370

870 PRINT"CURRENT DISPLAY TIME IS ";DT;" SECONDS”

880 T1=0

890 INPUT"INPUT NEW TIME DR PRESS ENTER TO KEEP CURRENT TIME
900 IF T1 <> O THEN DT=T1

910 TD=INTYDT%40)

920 IF TD > 252 THEN PRINT”DISPLAY TIME TOO LONG * 1GOTQ 890
930 IF TD < 2 THEN PRINT"DISPLAY TIME TOO SHORT * $GOTO 890
940 PRINT"TIME BETWEEN DISPLAYS IS CURRENTLY ";GTy" SECONDS"
950 T1=0 )

960 INPUT"INPUT NEW TIME OR ‘PRESS ENTER TO KEEP CURRENT TIME
970 IF T1 <> O THEN GT=T1

980 TG=INT(GTX40)

990 IF TG > 252 THEN PRINT“TIME GAP TOO LONG " © GOTO 960
1000 IF TG ¢ 2 THEN PRINT"TIME GAP TOO SHORT " : GOTO 940
1010 FOR A=1 TO N

1020 RS(A)=ASC(MID® (T4,RND (LEN(T$)),1))

1030 IF RS(A) = RS(A-1) THEN 1020

1040 NEXT

1050 CLS

1060 PRINTCHRS (23)

1070 X1=36:X2=73: Y1=20:Y2=29
1080 FOR A=X1 TO X2

1090 SET{A, Y1) :SET (A, Y2)
1100 NEXT

1110
1120
1130
1140
1150
1160
1170
1180
1190
1200
1210
1220

FOR A=Y1 TO Y2
SET(X1,A) 1SET (X2,A)

NEXT

FOR A=1 TO 800:NEXT
TS=16448 ' TICK STORE
CP=538+15360

FOR A=1 TO N

POKE (CP) , RS (A)

POKE(TS) , O

IF PEEK(TS) < TD THEN 1200
POKE (CP) , 32

POKE(TS) ,0

1230 IF PEEK(TS) < TG THEN 1230

1240 NEXT

1250 PRINT? 960, “PRESS ANY KEY FOR ANOTHER RUN";
1260 IF INKEY$="" THEN 1260 ELSE CLS : GOTO 210
1270 'DATA STATEMENTS FOR GROUPS EACH GROUP TO END WITH ZERO
1280 DATA A,E,1,0,U,0

1290 DATA B,D,B,D,A,C,0

1300 DATA Z,X,ZyX,T,K,0

1310 DATA J,6,J,6,S,R,0

1320 DATA U,Y,U,Y,V,T,0

1330 DATA Q,V,W,0,V,0

1340 DATA O

GOTO 850 ELSE PRINT"THIS GROUP OF LETTERS IS ALL

(continued from previous page)

when using lower case; for example, b/d
confusion is common but B/D confusion
is rare. The quality of the display can be
improved by carefully adjusting the
brightness control of the monitor.

This program has been found to be
very helpful in both diagnosis and train-
ing. When using a new teaching method
there is always some doubt whether the
student is responding to the method -or
the novelty of the situation, but whatever -
the reason, this program works. It is
intended as a tool for remedial teaching,
to help teachers or parents to diagnose
and teach, though it is not a teaching
machine which will diagnose and over-
come letter-recognition difficulties by
itself.

The program listing is for disc Basic
using the real-time clock. For Level II
Basic, remove line 140 and replace the
following two lines:

1200 FOR A1 = 1 TO 10 % TD : NEXT
1230 FOR A1 = 1 TO 10 % TG : NEXT

Lines 920 and 990 may then be
removed to allow a longer time to be
specified.

Any educational establishment which
would like a machine-readable copy of
this program should write on headed
note-paper, enclosing a cassette tape or
formatted disc with return postage to M
K Cook, Department of PMC, John Dal-
ton Building, Manchester Polytechnic,

"yl

3T

Oxford Road, Manchester. o

BUSINESS SOFTWARE
FOR CPM AND TANDY I}

ACCOUNTING

Sales, Purchase, Nominal (CP/M & Tandy) each. . . .
Stock Control (CP/M & Tandy) .

Invoicing (CP/M & Tandy)

Transport System (Tandy)

Retailing System (Tandy)

SPECIALIST
SNAP - Survey Analysis Package
SIGTEST - Significance Testing
AJACS - Architects Job Control. . . .
CONECAL ; Consulting Engineers Job

Control (Tandy). . . .
CONESALES - Engineers’ Sales Daybook (Tandy}
LEGALTIME - Solicitors Time Recording .
AUCTION - Auction Room System . . . .
MICROMODELLER Financial Planning
VISICALC (Tandy)
Project Management Programs .

£400

S (O
CATOR
3 WHITELADIES ROAD, CLIFTON, BRISTOL

Telephone 0272

102

UTILITIES & LANGUAGES
DBase |l - Powerful database program
DATASTAR - Data Management . . . .
WORDSTAR - Word Processing .
MAILMERGE

Basic Interpreter

Basic Compiler

Fortran Compiler . . ..

Dealer enquiries welcome.

Demo packs available for some software.

All programs are CP/M unless stated as Tandy.

Send for full software catalogue.

All software supplied on5%"

Superbrain or 8" Tandy disks. .

Tailored software undertaken on Superbrain, ABC, Altos,
Heath and Tandy.

Verbatim Datalife Disks £20-35 per ten.

of BRISTOL

312079/731079




HOW 1O

GET MORE

}%\‘

TAKE A COURSE AT
THE COMPUTER

TRAINING AND
EDUCATION
CENTRE. . .. ...

FROM

YOUR

CRO

=
\ = ray S
CP/M* (User level) 2days Programmingin PASCAL 3days

A practical course designed forthose unfamiliar with
CP/M, familiarising the new userwith the operation of
the typical hardware attached to a disc-based Z80
microprocessor system, and giving an understand-
ing of the facilities available and of its management
of disc files.

Advanced CP/M 2 days

This course is designed forthose who wish to modify
the standard CP/M operating system andincludes a
detailed investigation of BIOS and its interaction
with CCPandBDOS.Previousassemblerexperience
is essential.

Programming in BASIC 1week
Giving a thorough understanding of the BASIC
language and enabling the student to put this

knowledge into practicaluse, facilitated by hands-on
sessions and practical exercises.

EC

A professional organisation with first class
training facilities in Central London.

*CP/M is the T/M of Digital Research Corp.
tWordstar is the T/M of Micropro Corp.

@ Circle No. 163
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Giving an-understanding of structured programming
techniques as used in PASCAL and providing
practical experience on a microcomputer.

Wordstart Wordprocessing 2 days
Giving the user an understanding of the facilities
available in the Wordstar/Mailmerge Wordprocess-
ing System and hands-on experience which enables
this knowledge to be put to practical use.

All courses are in London. A wide range of
hardware is available for practical work.

ContactThe CoursesSecretary, ComputerTraining

& Education Centre Ltd, 102-108 Clerkenwell Road,
London EC1. 01-251 4010/4019.

I_Please send me further information on the course(s)_I
about.........ocoove crootcots - SN

COMPANY ..ottt eesr s een e

AGAIESS ...ttt evt et ires et asaseves e

103



Now you can do all

A .-'m‘ e & : v TET ¢ = [ I
2 '?.--*..". Y ,  : 'i%
T SR j ! i i,
'I-. i ﬁlfi:' I Il hi

S

o=
i

TI.;."’_ .y




thefiling.typing and

Silicon Office is the latest microcomputer
oftware program from the Bristol Software Factory.

Desigried specifically for use with the
“~ommodore PET 8096, it’ll help you run your office
vith the minimum amount of effort and maximum
fficiency.

Think of it like three normal software packages
n one, each separate package totally interactive with
he other.

For around £4,500, you can have the complete
lectronic office, the solution to practically all your
yusiness problems. The price includes Commodore
\ardware, a high quality daisy wheel printer and
ilicon Office software.

Silicon Office is made up from a flexible
nformation management system which lets you

create and maintain an extensive filing
arrangement. Allowing you to search
quickly through your records, making
cross references between files in order to
gain the facts you require.

A highly sophisticated word
processing program allows you to
generate letters, documents and reports.
Letting secretaries get on with the more
important tasks.

And a fully comprehensive
calculator means you can handle all the
number crunching you're ever likely to
do in a business situation. Leaving the

accounts department to concentrate on more
profitable things.

But that’s not all by any means.

Silicon Office also has a special
programmability feature which means you or your
dealer can expand and tailor the Silicon Office
program to your business.

When Silicon Office is used in an everyday
business situation, certain command sequences are
inevitably repeated. By writing short, very simple
programs which are entered into the computer’s
memory, Silicon Office can perform the necessary
tasks, automatically.

And last, but by no means least is an optional
communications facility.

It doesn’t take much imagination to see the
potential of Silicon Office in'virtually any line of
business.

So to get a better grasp, send away for our
brochure. It'll only cost you a stamp. And it could save
you a fortune. Or talk to your
local Commodore dealer who
has all the facts at his
fingertips.

You'll soon see how
you're much better off with
Silicon Office. Than without.

]

“‘

it i m— —— —

SILENEN DEFFIEE

I can’t wait to get my hands on a free copy of the Silicon Office brochure.

Name

Position

Company
Address

alpc i I

Iown a Commodore PET (Please tick box)

YES[] NO[] I

ﬂggﬁ Send to: Bristol Software Factory, PO Box 14, Horley, Surrey.

SELENNIN OFFIEES

e it
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FAST
BUBBLES

A large part of any business
package’s working life is spent
sorting information. CIiff
Stanford shows how even the
common bubble sort can be
streamlined for efficiency.

THE MOST COMMON sort routine is the
bubble sort. In this method, adjacent
pairs of strings in an array are compared
with one another and, if necessary,
exchanged. This is tedious since in each
pass of the array, a particular string may
only move one place upwards. Con-
versely, one string only will move — or
bubble — to the end of the array on each
pass.

An example of the bubble sort is given
in the program listing, starting at line
9000. In this particular implementation
— which was written for Commodore
microcomputers — rather then using two
For-Next loops, b is used to indicate the
bottom of the part of the array which has
not yet been sorted. This prevents the
time-wasting sorting of elements which
are already known to be in the correct
order.

Batcher’s method

However, to create a sort algorithm
whose running time is notably faster than
the bubble sort, non-adjacent elements of
the array must be selected for compari-
son. This means that strings may mave in
both directions more quickly than the
single step at a time possible with the
bubble-sort algorithms. Such an
algorithm was devised by K E Batcher in
1964. Not surprisingly it has become
known as the Batcher sort.

Batcher’s method involves setting
various pointers into the array and com-
paring the elements pointed to. The main
pointer in the implementation shown is p
which starts as the largest exact power of
two which is less than the number of
elements to sort. For example, with 100
elements to sort, p would start at 64.
other pointers are q, r and d which take
various values as the sort progresses.

The algorithm specifies precisely which
two strings are to be compared and, if
necessary, exchanged. If follows there-
fore, that as many comparisons are neces-
sary to sort an array which is already in
order as for one which is random.

Six main stages
The code for the Batcher sort starts at

line 10000 in the program listing. You

will note that six steps are highlighted:

® Step 1: T is set to the least integer, such
that 2 is greater than or equal to n, where n
is the number of elements to be sorted. The
value of tis used to set p to the largest exact
power of 2, less than n.

® Step 2: 0 Is initialised at the largest exact
power of 2, less than n. R is set to zero and
diis set to p. At this stage, g, d and p are all
equal but it will soon be apparent than this
situation does not remain.
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lg REM********************************************************************
11 REM** ok
13 REM** BATCHER / BUBBLE SORT ROUTINES o
14 REM** *x
15 REM** IMPETUS COMPUTER SYSTEMS %
16 REM** CLASSIC OFFICES, HENDON CENTRAL *k
17 REM** LONDON NW4 3NN DATED: 7 JULY 1981 *%
18 REM********************************************************************
19 REM
20 INPUTN:DEFFNRU(I)=INT(I)-(I<>INT(I)):DIMAS(N),BS(N)
39 DEFFNRD(I)=INT(RND(1)*I+1)
9¢9 GOTO060@¢Q

9999 B=N

9919 T=@:FORJ=1TOB-1:IFBS$(J)>BS$(J+1)THENTS=BS$(J):B$(J)=BS(J+1):B§(J+1)=T$§:T=y

9¢2p NEXT:IFTTHENB=T:GOT0901p

90¢3@ RETURN

19900 T=FNRU(LOG(N)/LOG(2)):P=24T-1) :REM STEP 1

190209 Q=24(T-1):R=p:D=P :REM STEP 2

19039 S=PORR:G=N-D-1:FORK=RTOGSTEPS*2:H=K+S-1:IFGCHTHENH=G  :REM STEP 3

1934 FORI=KTOH:J=1+1

10050 IFAS(J)>AS(J+D)THENTS=AS$(J):AS(])=A$(J+D):A$(J+D)=T$  :REM STEP 4

19068 NEXT

19070 NEXTK

19989 IFO<>PTHEND=0-P:Q=0/2:R=P:GOT019030 :REM STEP 5

1099¢ P=INT(P/2):IFPTHEN1P@20 :REM STEP 6

1910¢ RETURN

60@30 REM BENCH TEST

60@19 FORI=1TON:A$="":FORJ=1TOFNRD(4)+2:A$=AS+CHRS(FNRD(26)+64):NEXT

60029 AS(1)=A$:B$(I)=AS:PRINTAS:NEXT:PRINT

60030 PRINT"BATCHER",:TI1$="¢0pp@0":GOSUBLPPAA:X$=TI$

60049 PRINT"BUBBLE",:TI$="g0@@00" :GOSUBOPAB:YS=TI$

60069 X=@:FORI=1TON:IFAS(I)<AS(I-1)THENX=1

6@37@ NEXT:FORI=1TON:IFBS$(I)<BS(I-1)ORAS(I)<>BS(I)THENX=1

6008 NEXT:IFX=BTHENPRINT"ARRAYS SORTED CORRECTLY":GOT060100

6@99@ PRINT"ERROR DISCOVERED IN CHECKING ARRAYS":STOP

6@19¢ PRINT"BATCHER SORT TOOK: "X$:PRINT"BUBBLE SORT TOOK: "YS$

@ Step 3: The algorithm should read at this
point: for | = 0 to n-d-1:if (i and p) = r then
do step 4. This is however wasteful as it
means that, each time through the loop, i
must be incremented at all stages between
0 and n-d-1. It becomes clear on studying
the operation of this algorithm that i follows
a set pattern. It is, possible, therefore, to
obviate the need to test i at all. We set s
equal to p orr, and g equal to the top limit of
n-d-1. K then becomes the various starting
points for the i loop and h is the end of each
small loop. The only test necessary is to
check before entering the loop that h is not
greater than g. Lines 10030 and 10040,
although longer than the line above, operate
very much faster. Jis simply i + 1 to avoid 1
being added in six times on line 10050.

@ Step 4: This is the straightforward test and
exchange using the elements pointed to by |
andj + d. Itis possible to use i instead of j in
this line but | had decided that | did not wish
the zero element of the array to be included
in the sort.

@ Step 5. 0 is now tested against p. If they are
not yet equal, then d becomes the differ-
ence between q and p, qis halved and r is
set to p. We must then return to step 3 for
the new values of q, d and r.

@ Step 6. When q and p become equal, we
halve p.and return to step 2. The reason for
the integer function is that it forces p to end
at 0 giving us a clean exit.
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The program lines from 60000
onwards compare the Batcher sort with
the speeded-up version of the bubble
sort. When the program is run, the user is
prompted for a value of n. Line 60010
then generates n random strings of length
between 2 and 6. These are put into a$(i)
and b$(i). The Batcher method then sorts
the a$ array and the bubble sort the b$
array. The time taken to sort each array is
recorded in x$ and y$ respectively.

Time trials

Line 60060 checks that the a$ array is
correctly sorted. Similarly, line 60070
checks that the b$ array is correctly
sorted and that the two arrays still con-
tain identical data. If any discrepancy is
discovered then an appropriate message
is printed. Otherwise, the message

Arrays sorted correctly
is printed and the timings for the two
sorts are listed. ]

If the program is run for values up to
about 25 elements, it will be seen that the
bubble sort is indeed quicker. This is
simply because the Batcher spends a
good deal of time setting pointers and
initialising variables. However, from
about 25 elements onwards, the Batcher

sort moves into its own. When sorting 40
strings, the bubble sort takes about twice
as long as the Batcher: for 100 strings the
time saving becomes something like 70
percent and for 1,000 strings, the Batcher
takes about 10 minutes as opposed to
marginally less than three hours for the
bubble sort. These tlmmgs were made
under Basic 4.0.

Under Basic 2.0 the times saved would
be substantially greater because of the
garbage-collection problems in moving
the strings so many times. Interestingly,
for large arrays a Batcher sort written in
Basic may even out-perform a bubble
sort written in assembler. On the other
hand, the machine-code version of the
Batcher sort which I have developed will
sort an array of 1,000 elements in less
than 10 seconds.

The Batcher sort is a most efficient
algorithm for sorting volumes of data in

| situ. If anyone would like a copy of the

assembler sort, send a cheque for £15
plus VAT — £17.25 — and I will send
him a disc with both the source code and

" absolute code. Please state the disc for-

mat — 3040, 4040 or 8050. Basic 2.0 and
Basic 4.0 versions will be included on the
disc.
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Sorting m——

orders strings

Eric Dale scrutinises the shell starts by comparing entries displaced by The program should be stored in the
algorithm as a solution for 10 positions and ordering them. Having | top of memory at 32000 — 7D00 hexa-
faster sorting completed the cycle through the list, the | decimal — and appropriate protection

i displacement is halved and the sort | should be given to it by changing loca-
TO ORDER a list alphabetically is an | begins again. The whole operation is | tions 49, 51 and 53 to 124 (7C). Entry is

everyday requirement in data processing. | repeated until the order is alphabetic. made by a Sys call. The string array to be
For efficient use of computing time, the If two strings are out of order, the | ordered is stored with the title A$, but
ordering routine should be very fastinits | exchange is treated as an interrupt. and | this can be altered by changing the con-
response. Certain string-sorting tech- | the current position in the list is stored — | tents of locations H and H+1.

niques require data to be moved aboutin | a case of “Mind my place in the queue The program begins by finding the

memory until it is positioned correctly. | while I am d@way”. The addresses of the | location of the start-of-string storage and
Such an upheaval can be compared to | strings are exchanged and a reverse- | searches for the required string-array
moving house, lock stock and kitchen | direction comparison begins, allowing the | name — AS$ in this case. Failure to find
| sink. misplaced element to bubble up the list. | the array returns the user to Basic. If the

For example, a street of five homes, The servicing of the interrupt is termi- | name A$ is encountered, the data con-
which house families C, A, D, B, and E, | nated when the element has achieved its | cerning the number of members is stored
has been selected for reorganisation in | rightful position, and the proceedings can | and used to compute the first offset for
such a way that family A will live at | continue as befare — ““I have returned to | comparing the members. Each member

number 1, family B at number 2 and so | claim my place in the queue”. of the array called A$ has its details

on. Imagine the uproar and chaos sucha |  To time any program sort is very dif- | stored in three bytes,

move would cause. ficult, since it depends so much on the | @ The first byte contains the string iength.
A simple solution to the problem is | original data. You can, however, use the | ® The second byte contains the low-byte

that the door numbers should be altered | times taken to complete the sorting with address of the start of the string

so that the new street numbers appear as | the original data in the following orders: | ® The third byte contains the high-order byte.
3,1, 4, 2and5. Thl_s answer is sometimes | g aohapetic — already sorted Two members are compared letter by
used in string sorting, especially where | g Handom order letter. Some strings will be longer than
long strings. are involved. At first data | @ Reverse order others and in such a case the number of
must be compared letter by letter, but letters in the shorter string will be the
then on completion of the comparison maximum number of comparisons to be
only the addresses need by changed. considered. For example,

The test data should be of the worse
possible type. It should have two proper-
ties:

Having decided on the method of 9999 )
{ mobilising data, it is important to choose | ® strings all the same length will require three comparison operations
an algorithm or set of rules for selecting | @ only the last letter is different when considered against
the pieces of data for comparison and 999
whet this will take place. The sorting | [0 SaMPIS: o aaaaah The outcome will be
* algorithm I have chosen is a shell sort. aaaaaaaaaaaaaaab 999
In brief, the idea is to start with a aaaadaaaaaaaaaaa 9999
coarse adjustment to thg list and as would take longer to sort into order than [ Very fast_times_for sorthg have been
rapidly as possible make finer and more n | recorded with this program and there
‘detailed movements until the sort is com- aaaaaaaaaaaaaaab may be scope for its use with floating-
pleted. In a list of 20 elements the sort | aaaaaaaaaa | point numbers.
AEa 1 FEOURCE FOR STRIMG S0RT LISIHG SHELL METHOD
FIEEE SMODTFTED STRIMGE FOR 22K FET
(5[] 5 sHER MFME STREIMHGS2 )
(E]s] 5 sFROG TO S0RT STRIMG AF STARTIMG
AR FHT AFECL
BEES e ALGLIET 21 ED
Haey . B
RS HI = EER
EEEs k D@ PETART ADDR a6
HE 1 A5 2 LofR 20 AL ADDR CETHRET OF STRINGS
515 E STl )
AL B0 8r FF STA LODUE AOUPLICHTE
S5 A | LA 20 AHI ADDR START OF STRIMGE
- BEl g 2 3 EE R
GElE VheR 20 33 FF ZTAR HIDUE fDLFLTCRTE
gels TOBE RAERTEE A L R E A
galy  PORE AR Loy e CLEAR Y REG  (Coninued on page 111),
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WHEN IT COMES
O MICROCOMPUTER

SOFTWARE
WE WROTE

H ow do you stay up-to-the-minute with
the rapidly changing world of microcomputer
software? Get the Lifeboat Catalogue.

The latest Innovatlons The new
Lifeboat Catalogue is packed with the latest
state-of-the-art software. And if we publish a
new program after the latest catalogue has
gone to press, we enclose a flash bulletin in
your copy.

The greatest selection
Because Lifeboat is the world’s largest
publisher of microcomputer software,
our catalogue offers you the greatest selection of
programs for business, professional and personal use. Our
more than 200 programs range from the integrated
accounting and professional practice systems to office
tools for book-keepers and secretaries to sophisticated
tools for programmers. Included are business systems,
word processors, programming languages, database
management systems, application tools and advanced
system utilities.

We specialise in software that runs on most small
business computers. Our more than 60 media formats,
including floppy disks, data cartridges, magnetic tape and
disk cartridges, support well over 100 different types of
computer.

Get full service We give the crucial dimension

of after-sales service and full support to everything we sell.

That includes:

® An update service for software and documentation.

@ Telephone, telex and mail-order services in the London
office and at overseas offices in the United States, France,
Switzerland, West Germany and Japan.

@ Subscriptions to Lifelines™ the monthly magazine that
offers comparative reviews, tips, techniques, identified
bugs and updates that keep you abreast of change.

Getitnow Lifeboat
now serves tens of thousands
of satisfied customers with our breadth of up-to-date, fully
tested, fully supported and competitively priced software.

You may not need ail we offer, but we offer just
what you need. After all, we wrote the book.

I.ifeboal# sociates

World's forem are source

I PO Box 125,London WC2H 9LU or call 01-836 9028
O Please send me a free lifeboat catalogue.
Name
Ti_tle

i Company
I Address

Postcode

Copyright © 1981, by Lifeboat Associates.
A R R T e —

Lifeboat Worldwlide offers you the world's largest library of software. Contact your nearest dealer of Lifeboat.

USA Lifeboat Associates 1651 Third Ave. New York NY 10028 Tel (212) 860-0300 Tefex 640693 {LBSOFT NYK} TWX 710 581-2524 JAPAN Lifeboat Inc. OK Bldg. 5F 1-2-8 Shiba-Daimon Minato-ku
Tokyo 105 Japan Tel 03-437-3901 Telex 2423296 (LBJTYO) ENGLAND Lifeboat Associates Ltd PO Box 125 London WC 2H 9LU England Tel 01-836 9028 Telex 893709 (LBSOFTG)
SWITZERLAND Lifeboat Assoclates GmbH Hinterbergstrasse Postfach 251 6330 Cham Switzerland Tel 042-36-8686 Telex 865265 (MICO CH] W GERMANY Intersoft GmbH Schlossgartenweg 5
D-B045 ismaning W. Germany Tel 089-966-444 Telex 5213643 (ISOFD) FRANCE Lifeboat Associates SARL 10 Grande Rue Charles de Gaulle 92600 Asnleres France Tel 1-733-08-04

: Telex 250303 (PUBLIC X PARIS|
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POWERFUL
MULTI-USER SYSTEM
FOR UNDER £6,600.

1?3 acl ¥ :
. ‘ available ... back bythe
The multi-user systemis exceptional CLENLO service
hoqs?rd ina s;andard Sb1|oo and highly competitive prices.
mainirame chassis enabling i
_ individual users torun pro- Mmitrz;rsty::w macgtrgot::i:gg
grams independently and floppy disc storage or the
simultaneously, while st fagility of a full sixteen user hard -
having access to shared disc based system with high
resources (hard disc storage, performance, CLENLO can
gg’gtﬁ_\?;tgr)o‘égggge >-100 provide the system you need.
Communication channel. For more details of the best,
lowest cost multi-user system

‘All this activity is controlled on the market and our com-
by a DPC/OS multi-user c LE N L plete range of Microcomputer
operating system running in and business services contact

a Service Processor and i CLENLO COMPUTING
creating a complete CP/M Ver MleOCO{n pre_rS SYSTEMS, Telephone
22 environmentforeachuser.  designed for business 01-670 420273,

To: CLENLO COMPUTING SYSTEMS LIMITED,  Name
Crown House, 18 Gypsy Hill, London SE19 1NL.

Telephone: 01-670 4202/3. Position =
Company
[J Please send me details of your EEY - A=
ACE MULTI-USER SYSTEM. Address -
[J Please send me details of the S L
complete CLENLO range. Telephone 7 7

@ Circle No. 166
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Sorting

pa1s 7Dd@ Bl S7
ea1s  7D12 53 36 7F
e@2a 7D1S =3

@21 ?D1E Co 87
ee22 7012 DA Fe
@823 7D1A AD 36 7F
ee24 7vDID CD 7@ 7F
ae2s  7PDza Da 29
Q826 7022 RD 387 7F
827 7025 CO0 71 7F
eezs  FD2R De 21
Q823 7D2A

8a3@ 7D2A AD 3B 7F
wa31  7FD2D0 20 ?S PF
Be3> 7FD3@ AL &C PF
ee22 7D33 D 74 7F
@a3s  7DRE 18

ea3s ?7D37 RAD 38 7F
Pe36 7DIA 65 S7
@a3r7 7DIC =0 24 PF
pa3g YD3IF RS S8
@e33 7FDh41 &0 83 7
oe4e 7D44 8D 35 7F
oadi  FD47 18

a4z 7Dh43 40 &6 7D
oa43 7Fh4e 12

@034 POEMC  RD &8 7F
0e4s  FD4F &5 S7
pade 7DS1 85 S
Q847 ?DS3 RAD 233 7F
@a4a 7FDSE 65 58
a4 7DSE 385 S2
Pas® FOSA 1S

@851 FOSE  Aa Be-
was5:2 ?7DSD RS 2F
Qes3 7FDSF &2 ai
eas4  FOe1 (S Sa
GRSS  YDER 19 AR
aeSe  7DES

ans?  7FDES 6

Aas2  7DE6

ees3 706 18

0eeEn  7DE?

aeel  FDEF¥ RKRD 32 7F
aR62 7DEAR 62 a?
AAEs  7DheC 35 57
BRE4  FDEE R a8
aees. 7D7PQ &0 23 PF
oREs  FOY3 385 53
Qa@e?  7D7S 18

oREe2  7DP6e RO 80
veEd FD?2 Bl S7
aa7e  ?PDPA  Fa 8BS
vav1 FD?PC A2 a7
@a?2 7DPE SD RAD 7D
@ev3 " ?7DR1 AD 74 ?F
ea?4 ?7D84 8D 76 PF
earS ?7DR7 AD 7S 7
Qa?e PDSR 20 77 7F
ee??7 7FD2D 4C A1 7D
Ra7E 7098 12

Qar3 7D31 AD 76 7F
Qe ?DR4 &3 Al
Aa21 7036 8D 76 7F
RS2 7033 A3 ae
oalz ?DIB €D 77 7F
Qes4 ?7DIE aD ?7 7F
Geas  FDAL 13

o836 P7DR2 4E 77 TF
Q027 FDRS BE 76 7F
oes2  PDRE 13

@3 ?PDA?  AD 32 7F
Pe3@ TFDAC 627 @R

L1 LDA
STA
INY
CPY
BNE
LDA
ChpP
BHE
LDA
CHP
BHE

LDA
5TR
LDR
5TH
CLC
LDR
ADC
STA
LDA
ROC
STH
CLC
JMpP
L2 CLC
L DA
ADC
STA
LDAR
RDC
STRH
CLC
LoY
LDA
ADC
CMFP
EPL

RET RTS
SRETRIEYAL
RETR CLC

;BUT 15T SEE IF RA%<a)

LDA
RDC
3TH
LDA
ROC
5TR
cLC
LDY
LDA
BER
LDA
3TAH
L12 LDA
STA
LDA

8TA

JMP
Li@ CLC
LDR
ROC
S5TR
LDA
ADC
STR
LS CLC
LSR
ROR
L4 CLC
LDA
L21 ADC

LoD, Y
RD1 .Y

#7

L1
RD1

H

L2
RD1+1
H+1
L2

RO1+5
HH
RD1+6&
ML

RO1+2
LO
H3L
HI
RD1+3
HSH

RETR

RD1+2
LQ
LQ
RD1+3
HI
HI

#9
¥2F
#1
HI
L1

SBR

LODUP
#7
LO
#a
HIDUP
HI

#a
SH
SH

SH
SL

LoDuUr
#10

(continued from page’/108)

2153 IT THE RIGHT HERDEFR
2NO

;13 RIGHT TYPE

2 HO

:THIS I3 THE RIGHT 3TRING
:GET DATA ON STRIHG
;ELEMENT NUMBERS

;& STORE IT <HI & LOO
2SET UP HEXT STRIHG-—

;ADDRESS 30 AS HOT TO-
;OERRUN

:RETURHN
;L0O0K FURTHER ON

:SET UP HEN SERRCH RRER

;CHECK IF GONE TQO FAR

$ACC-HI SHOULD EBE +
:IF HOT STOP

}START TO PRODUCE S=(H+1)>/2
EXISTS

sNO R¥(a)> DOES NHOT EXIST
$YES IT DOES

:MOD PROG ACCORDINGL'Y
2187 TIME THRO

[
H

;OTHER THRAW 1ST TIME

:DIYIDE S HI BY 2
A LO

(continued on next page)

$SET PRIMARY FOINTER=18T

:OFFSET DEFPEHNDS ON THE EXISTHMIE
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=
{continued from previous page)
OF A$C)
-eu31 TOAE &D 78 7F STR PL
@09z 7DB1 8D 7R 7F STR PLDUF +TAKE DUPLICRTE
‘0a923 7DEB4 RAD 83 ?PF LDR HIDUP
‘eed4  7DB7? 8D 79 7F STR PH
00sS  PDRR 8D TR 7F STR PHDUP *TRAKE COFY
. aess 7DBD 18 LG
The portable business computer e R
A ' 8Ba9s  TDEE 7 C=P+S (SHELL SORT)
with a difference ;
Blea 70BRE SMULTIPLY BY 3 SBR
2181 7DBE RD 7& 7F MUL LOA St
alez 7DC1 2R ROL A
a3 70Cc2 30 72 PF STR DUM1 22
8134 7TDDS RAD 77 7F LDA SH
819s PDce 2R ROL A
e81es 7DCS 38D 73 7F STR DUM2
eley ¢DCC 18 cc
aieg8 ?DCD ARD 76 VF LDA sL
.2139 70D@ 6D P2 ?F ADC DuM1 LKkl
+ VAT ‘@118 7003 @D, 72 FF STR DUML
Vi1l POD6 RO 77 7F LDA SH
INCLUDES SOFTWARE VALUE £800+ A
2113 7DDC 8D 7?3 7F STA DUM2
2114 7PDDF 18 cLe
811% 7DE® RD 72 7F L1s LDR DLiMi SRETURN FROM %3 SBR
B11€ TDE3 6D 78 7F RDC PL
e117 7DE€ 38D 7C ?F STA CL
a118 7DES RO 7?3 7PF LDA DUM2
491!9 70EC €D 79 7F RDC PH
ei2a ?PDEF 8D 7D 7F STA CH
9121 7DF2 18 Le cLC
@122 7DF3 RD 73 ?F LDR PL
w123 7OF6 235 57 STA LO
@124 ?PDF8 RAD 79 7F LDA PH
V125 ?DFB 8% S8 STA HI
g:gg ;g;g (15 LDY %0 2CLERR OFFSET
2
a128 70FF 3BET SECTION
129 7PDFF Bl S7 GET1 LDA <LDY,¥
9136 7EA1 ER NOP
8131 VE®2 99 86 7F STR RD1,Y
o132 7VEAS C8 INY
@133 7E@E Co 83 CPY #330ET 3 EYTES
9134 P7EA8 DO FS BNE GET1
0135 7E@A RD 7C 7F LDR CL
813¢ 7ESD 835 57 STA LO
8137 7EOF RD 70 7F LDR CH
8138 PE12 35 S8 STR HI
8139 7E14 Re 00 LOY wa
a148  PE16 #» GET SECOND 3 BYTES
al41 ?PE1€ Bl 57 GET2 LDA <LOD,Y
2142 7E18 99 89 PF STR RD1+3,Y
Qa143 7EIB €8 INY
0144 P?EtC Cv B3 CPY #3
8145 7E1E DO Fe BHE GET2
V146 TE20 ?
a14? 7E28 JCOMPARE LENGTHS OF STRINGS
2148 TE29 R o8 1]
g::g 7522 :g gg F STR F sFLAG FOR 2ND STRING BEING SHORTEF
S TE2S 7F LDA RD1+3
@151 7E28 €I 0@ CHP @ ;18 IT EMPTY?
8152 7E2R Do 83 BHE L1434 2IF NOT EMPTY
8153 7E2C 4C S8 7F JMP EXIT1 3 IF EMPTY
e1%4 PE2F CD 86 7F Li4 CHF RD1
. @155 7E32 1@ 96 BPL L3
Osborne 1-The personal business computer EEc S EF e 7 INC P /2ND SHORTER
. . E: 4C 3D VE JP oM
for small businesses and busy executives on 0158 7E3R AD @6 7F L3 LDA RO1
2158 7E3D ER ON NOP
the move :
0 816 7E3E 8D 6F 7F 8TA J #SET UF CHARACTER COUNTER
. ’ @361 7E41 RD 87 7F LDR RD1+1
B Compact and mobile — The Osborne 1 simply @162 7E44 G0 SC 7E STA STRP+1
. . . . Q163 PE4? RAD 88 7F LDA RD1+2
packs into its own carrying case. Take it 0164 7E4R a0 SD 7E STR STRP+2 $SETUP RDDR OF 1ST STRING
wherever your work takes you. S P R el
@166 7ES@ 8D 5F 7E STR STRC+1
— 8167 7ES3 AD 8B 7F LDA RD1+S
B Comes (?ompl.ete Z80A 6.4K computer, qual 0168 7ES6 8D 60 7E STR STRC+2 FSETUP ADOR DF 2ND STR
100KB disc drives, typewriter keyboard with a169 7ESS A2 oo LDX w2
H " @176 ?PESB RD @9 20 STRP LOA $8008,%
numeric keypad and 5" screen. 8171 7ESE 0D 0@ s STRC  CMP $8000,% ;COMPARE LETTERS
_— . . 81?2 ?7E61 ER NOP
W Capabilities include word processing, data a173 7EC2 Fe o7 = E +SANERSDL CORTIHECHIE S,
0 N . = 9174 7E64 ER HNOP
processing and financial planning. Q175 7EES 10 17 BPL REY SURONG ORDER, SO SWAP
5 i @176 7E67 ER NOP
B CP/M operating system allows user choice @177 7E68 4C 91 7F INMP EXITN 1IN ORDER, SO EXIT
B . . . 178 PEER H
from a wide range of existing written programs. 0179 7E6B ES oN1 INX JCONTINUE TESTING
. 9186 7E6C EC 6F 7F CPX J sDONE ALL?
B Connects to a variety of printers. glel ey | Do-co ol sre
. 5 o . . @183 ?PE?3 CD €D 7F CMP F $WHICH IS SHORTER
Included in the amazing price of just £1250 is over 6184 7E76 6D €D 7F STA F JCLERR FLAG
2183 ?7E BNE RE
. 79 D& o3 REY 32ND LIRS SHORTER
£800 worth of FREE software: 2186 FE7YB 4C 91 7F IMP EXITN SEXIT NORMAL
@187 7VE7E ’
WORDSTAR for word processing. 2188 |7ErE g
MAILMERGE for name/address database o150 7eve AT
. 0198 7EVE RO a9 REV LDY #@
. . 0 8191 7E8@ AD 78 7F LOA PL JPRIMARY LO
SUPERCALC for financial planning. @192 7E@3 83 57 STA LO /READY TO SWDP
H 9193 7ESS AD 73 7F LDA PH 18 HI
MBASIC & CBASIC for programming. 0194 7EGB ©5 Sa STA M1
SR e 8195 7VE8A B2 89 7F PUT1 ILLDA RD1+3,Y
EMARKS: @196 7ESD 91 T7 STA CLO>,Y
CPIM: Digital Research oISTam7ESE CS ity
WORDSTAR, MAILMERGE: MicroPro International o e e e .
MBASIC: Microsolt o200 7E94 RO 00 LOY %8
CBASIC: Compiler Systems, inc. 9261 7E9€ RD 7C 7F LDA CL 1THIS IS GOING TO WHERE PL WAS
8282 TFE99 85 57 STA LO
Al o 2203 7ESB AD 7D 7F LOA CH
exlcllju”scle: 0204 7E9E ©S S STA HI
of VAT and 6205 7ER® B9 86 7F PUT2 LDR RD1,Y JSECOND PRRT
: ani 9206 7ER3 91 57 STR CLOY.,Y
carriage e2e7 7ERS C8 INY
8288 7ERGE CO 83 ‘CPY #3
0209 7ERR 0O F6é BNE PUT2
821 < 7EAA ) sALL DONE
a211 7ERR 2
8212 7EAR A9 61 EXITR LDA #1 #SET RF FLRG TO 1
8213 7EAC ER NOP i
8214 7EAD CD 6 7F CMP RF #REVERSED REFORE?
o215 7EB@ F© 1B BEQ L26 IVES_
az216 7ER2 BD 6E 7F STR RF
ez17 7ER3 AD 70 7F LDA CH 2SAVE YOUR PLACE
8212 7VER8 3D 7F 7F STR CHHAS
9219 7EBB AD 7C 7F LDR CL 3SAYE YOUR PLACE
9220 VEBE 8D VE 7F STA CLWAS
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8221 7EC1 AD 78 ?F LDR PL »SRVE ‘YOUR PLRCE
@222 7EC4 B0 80 7F SYA PLUAS
@223 7EC? AD 79 7F LOR PH JSAYE YOUR PLACE
8224 7ECR 8D 81 7F STA PHURS
9225 7ECD RAD 79 7F L26 LDA PH »DROP BRCK ONE & RETEST .
@226 7ED® €D 7D 7F STR CH
o227 7ED3 AD 78 7F LDR PL JCOMPARISON TAKES CURRENT
g228 7EDE &0 7C 7F sTA CL SPRIMARY POINTER VRLUE
@229 7EDS a8 SEC $SET UP DOUBLE PRECISION
Q23e@ 7EDR ED 72 7F SEsC DUM1 sSUBTRRCTIDN
8231 7EDD @D 78 7F STR PL sCL-$=PL
‘0232 7EE@ AD 79 7F LDA PH e compac o
0233 7EE3 ED 73 7F sBC DUM2
v234 ?PEE6 8D 79 7F STA PH
@235 7EE9 JCHECK IF NEW FRIMARY POINTER STILL 1N RANGE Standalone Com uter
@236 TEE?2 2 THE HEL PRIMARRY POINTER MUST BE >=
0237 7EEQ $TO THE ORIGINAL CPHDUP+PLDUF> .
@238 7EES AD 73 7F LOR PL $SO PH/PL - PHOUP/PLOUP
0239 PEEC 38 SEC 7SHOULD BE POSITIVE
0240 7EED ED 7A 7F SBC PLDUP
824t PEFQA FAD 7?9 7F DR PH
0242 7EF3 ED 7B 7F SBC PHDUP
0243 7EF6 EA HOP
8244 7EF? ER NOP
0245 7EF8 ER HOF
0246 7EFS 10 03 BPL L18 JOK + VAT
0247 T7EFE 4C o1 7F IMP EXITH SNOT 0K
8248 7EFE 4C F2 7D L18  JiP L@
HE e BT i o o seseen INCLUDING VISUAL DISPLAY
e2se 7FO2 A9 ve- LOR #e 3HRS PREVIOUS OP R REVERSAL?
e2s1 PF@4  CD 6E 7F CHMP RF UN * % AN D K ARD
a2sz 7Fa7 Fa 1B BEQ L22 3NO
n253 PFBS 80 6E 7F STA RF JYES CLERR IT
o254 7FEC AD @0 7F LOR PLLAS
0255 7FOF 6D 78 7F STA PL
o256 7F12 AD 81 7F LDA PHLAS
0257 7F1S 8D 79 7F STR PH
ecsa PFI8 AD 7F PF LDR CHWAS
8239 ?7FiB 8D 7D 7F STR CH
®260 7FIE AD 7E ?F LDR CLUWAS
@261 7F21 2D 7C PF STR CL
o262 7F24 RAD 78 7F  L22  LDA PL
2263 7F2? 18 cLe
2264 7F28 63 03 ADC #3
a26s 7F2A EA HOP
@266 7F2B @D 7@ 7F STA PL » INCREMENT PRIMARY POINTER
8267 7F2E 30 04 BCC L6
8268 7F3® EE 79 7F INC PH STHERE LIRS CARRY
8269 7F3I3 18 cLe
@27a ?7F34 AD 7C 7F L& LDA CL BINCREMENT COMPRRISON PTR
8271 7F37 €9 B3 ADC 43
@272 7F39 80 7C 7F $TA CL
8273 7F3C 90 04 BCC L?
@274 7F3E EE 7D 7F INC CH
@27 ?PF41 18 . cLe
B276 ?PF42 AD 7C 7F L7 LDOA CL 2RUN OUT OF WORDS?
0277 7F4S CD 84 7F CHP NSL $NEXT STR ADDR LO
0278 7F48 F@ 03 BEG L11 3VES
@279 ?F4A 4C F2 7D JupP L8 2NO
oega 7F4D AD 7D PF L1l LOA CH
0281 7FS@ CD 85 7F CHP NSH
o282 7FS3 F@ @3 BER EXIT1 $ES
@283 7FSS 4C F2 7D JMP L3 FND
@284 7FSe AD 77 7F  EXITI LDR SH FYES DONE ONE RUN.
@28% 7FTB €3 0@ CHP w@ JHAVE RALL BEEN DONE?
8286 7FSD F@ o3 BEQ L12 svES
2287 ?7FSF 4C Sa 7D . JMP L1©® : NO
o288 ?PF62 AD 76 7F L1z LDA SL .
0289 7F6S €9 01 P #1 ..
2% 7F67 Fo 03 BED RBAS RE;URN TO BRSIC EPISODE -A hlgh performance standalone
@291 7FE9 4C 92 7D P L1e ’ : L
8252 7F6C @ RBAS  RTS JYES GO TO BRSIC computer at a down to earth price. Capable
8293 ?PF6D @@ F .BYTE @ JFLRAG FOR SECOND STRING SHORTER T of sharing data bases
HAN 16T .
8294 7FG6E @@ RF .BYTE @ $FLAG FOR REVERSAL/RECYCLE
@295 7F6F 0B 3 .BYTE @ SLETTER COUNTER FOR COMPRRING STR B FLEXIBLE — COMPACT — ADAPTABLE. Th
IHGS - - .
|296 7F?9 41 H .BYTE $41 31ST STRING HERDER E . d II h . fVDU, d €
8297 7F?1 @@ .BYTE 8@ 22N0 = AFC pisode allows user choice o S an
o35 rrra 00 Dz LBvTE o Jounine printers, takes up the desk space of a legal
a3ea 7F74 0@ HL LBVTE @ LO NUMBER OF ELEMENTS document and under its CP/M operating-system
83081 PF7S @@ HH .BYTE @ M1 . H tli 1 H
WNIE = o e G L 1> ensures availability of technical and business
a3e3 7F77 @8 SH .8YTE © ML software for both technical and non-technical
8304 7F78 @@ PL .BYTE © L0 PRIMARY POINTER user.
a3es 7F?9 e PH .BYTE © FHI “ C(SHELLD) .
a3es ?F7A @0 PLDUP .BYTE ©® »COPY OF LO PRIMARRY POINTER
@307 ?7F7B 00 PHOUP .BYTE @ »COPY OF HI “ C(SHELL)> H HR ] : H .
9308 7F7C 00 cL LBYTE @ LO COMPARATOR POINTER @ Word processing/mailing B Financial planning
e3e9 7F7D o8 CH .BYTE © JHI “ CSHELL>
S S e CLUAS .EBVTE @ LPLACE SAVING B Integrated accounts B Stock control
F7F aa CHWAS .BYTE @ .
e s e 8 Payroll @ Information management
8313 7F81 @8 PHUAS .BYTE @
9314 7VF82 @0 LoDUP .BYTE @ L0 DUPLICATE . ipeas .
e31c 7FB33 0w WIDUP . BYTE o sH1 DUPLICATE B Awide range of languages and utilities is
@316 7F84 00 NSL .BYTE @ SMEXT STRING ADDRESSCLO> available under CP/M to the technical user.
9317 7F8S 0a NSH -pYTE @ SHEXT STRING RDDRESSC(HI)
0318 7Fg6 @@ RD1 [BYTE @ BASIC, FORTRAN, COBOL, PASCAL, etc.
a319 7F87 o8 .BYTE @ - C d = i . l f i I
@320 7F88 B .BYTE @
o rre oo Al an be used with existing malnframe terminals.
©322 7FSA QA0 -BYTE @
0323 7F8B @0 JBVTE @ Standard features '
oa .BYTE @ . .
S g IBYTE @ ZBOA Processor, 64K RAM, Diagnostic PROM, Dual
23 TEE oo oCAEK 5" double sided double tracked drives (1.5 MB total),
Dual RS232c ports, Centronics parallel port, battery
calendar clock.
ERRORS = ©a@aa
SYMBOL TRBLE ¢ *Adds viewpoint VDU or similar, (This offerls for a
SYMBOL VALUE limited period only and applles only to this
cH 7F?D  CHWAS  7F7F CL 7F?C  CLMAS  7F7E particular Episode model. Other Episode
DuM1 7Fe2 puM2 7F73 EXIT1 7FE8 EXITN 7Fe1 models from just £1450).
EXITR  7EAA F 7F6D GET1 70FF  GET2 7E18
H 7F70 HI eas8 H1DUP 7Fa3 3 ?F6F REGISTERED
L1 701@ L@ 7082 L1l 7FaD  L12 7F62 TRADEMARKS: 5
L14 ?E2F Lis 70E@ Lig 7EFE 119 7D81 CPIM - Digital eﬁ
L2 7048 L21 7oRC  L22 7F24  LZ6 7ECD Research
L3 7E3A L4 P08 LS 70A1 L6 7F34 “ o
L7 7F42 L8 7DF2 [l o= g LODUP 7Fa2 All prices e ot [2e]
MUL. 7DBE NH 7F7S N 7F74 HSH 7F85 exclusive ‘ N q,‘m
= 7F84  ON 7E3D  ONt 7E6B  PH 7F?9 of VAT and o cC"'N o
PHDUP  7F?B  PHWAS  ?FB1 PL 7F76  PLDUP  7F7R L o el %
PLLAS  7F8@  PUT1 7EBA PUT2 7ER@  REAS 7rec g 9 23
RO1 7F86  RET 7DES  RETR 7066  REV PETE \ o124
RF 7FGE SH vE77 sL 7F76  STRC 7ESE \'\0\,52' e1e\ PYES
STRP 7ESR m e 1P\3\'\ @€
END OF ASSEMBLY et el
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GHROMASONIGE - 501 ]

48 JUNCTION ROAD, ARCHWAY LONDON N19 5RD 100 yds FROM ARCHWAY STATION & 9 BUS ROUTES

TELEPHONE: 01-263 9493/01-263 9495 TELEX: 22568.

YOUR SOUNDEST CONNECTION IN THE WORLD OF COMPUTERS

VIC 20

* 24 Colours, 8 for Characters, 8 for Border,
16 for screen mixed as you wish.
*3 tone Generator for sound.
*Uses Pet Basic *Plugsinto T.V.
*Memory expandable to 32K
*VIC complete with !
T.V. Modulator and
Power Supply
ONLY £165.00

VIC Cassette Deck
ONLY £34.00

Available soon
VIC Dot Matrix Printer
80 Column, 30 CPS,
Tractor Feed

ONLY £199.95

APPLE 1l PLUS

AUTOSTART “EUROPLUS"
48K Apple Computer 649.00
Disc Drive with Controller

349.00

Disc Drive without Controller
299.00
Colour Card 69.00

Silentype Printer 199.00

Graphics Tablet 425.00

e V Modulator 14.00
A range of APPLE

accessories and
Software are
available. \
PRINTERS
INTERFACES AND CABLES

FOR APPLE I, PET, TRS80,
RS232,UK101,SHARP SUPER-
BOARD ALL AVAILABLE.

o)
/
UK101 sy,
AN
UK101Kit inc 8K memory £125 |'€
Ready Built inc 8K memory £175
4K Expansion 8x2114 £10
Parallel Printer Interface  £24.50
Chromasonics Sound Kit  £24.50
Colour Kit £69.95
NEW NEW NEW
32K Dynamic Memory Board
only £89.95
P.1.0. and Eprom Programmer Kit
only £24.50
J1 Expander £12.50
PET
4016 16K RAM 445.00
4032 32K RAM 560.00
8032 32K RAM 755.00
8096 96K RAM 1040.00
- 4040 Disk Drive 560.00
8050 Disk Drive 755.00
4022 Printer 80 Col 350.00
8023 NEW Printer 785.00
= = 8026 Printer/Typewriter
349,00
= 2031 Single Drive 349.00

A range of PET accessories
and software available

‘VIDEO GENIE

Utilises 280, 12K level Il Basic, Integral
‘\ Cassette Deck, UHF O, 16K RAM, all

TRS80 features. Simply plugs into monltor
of UHF TV, With V.U. Meter. NOW WITH
LOWER CASE AND SOUND.
GENIE |

EPSON MX80 £359
Dot-matrix pninter with Pet
graphics interface. Centronics
parallel and senal. Pet and
Apple compatible. True bidirec-
tional, 80 cps.

EP80 MX82 £389
As MX80 plus ligh Resolution
Graphics

EPSON MXB80 FT/1 £399
Dual single sheet friction and
tractor feed, 9 wire head, true
descenders

EPSON-MX80 FT/2 £440
An FT/1 with high resolution
graphics

SEIKOSHA GP80A £195
Dot matnx 5 x 7, 80 columns, 30
cps graphics, double width
characters.

EPSON MX100 only £575

PARALLEL PRINTER INTERFACE INC CABLE £38.00
CHROMASONICS PROGRAMMABLE SOUND KIT £24.50
SOUND KIT (FITTING EXTRA) £8.20
LOWER CASE KIT (FITTING EXTRA) £29.80
COLOUR KIT (FITTING EXTRA) £36.00
EXPANSION BOX INC 16K RAM £1

16K/32K RAM_BOARD £94/£129
NEW GENIE Il NOW AVAILABLE £31

TANTEL

PRESTEL BY TANTEL
COMMUNICATIONS AT YOUR FINGERTIPS
FOR BUSINESS & HOME. UP TO DATE INFO

180,000 pages of information on Travel, News,
Investment, Holidays, Hotels Etc., Etc. £159

TANTEL IS POST OFFICE APPROVED. SEND FOR DETAILS.
DEMONSTRATION. AVAILABLE AT OUR SHOWROOM.

see us fOmputer

MONITORS
9" £99.95 HITACHI PROFESSIONAL
127 £149.00
9” Green Screen £99.00
12” Green Screen £125.00

12” BMC Green Screen £159.00

ALLITEMS CARRY 1Y

-
Porsons| computors
A I ’ Home computing
Smali business systoms

AR GUARANTEE

Please add VAT 15% to all prices. Postage on computers, printers and cassette decks charged at cost, all

other items P&P 30p. Place your order using your Access
enquiries welcome. Official orders welcome.

or Barclaycard {Min. tel. order £10). Export

Prices valid for cover date of this magazine only.

@ Circle No. 168
PRACTICAL COMPUTING April 1982




Now available from interam, the highly
regarded North Star Horizon with mini-
winchester disk drive. This integral hard disk
gives you a massive 3, 6, 9 or 12 million
character storage capacity sufficient for
virtually all applications. However if you
require even further capacity then up to four
M26 Winchester hard disks can be added
externally giving access to over an incredible
100 million characters of data.

Using Starlink, our enhanced CP/M com-
patible multi-user operating system this data
storage can be accessed by one or more users
in a time sharing or multi-processing environ-
ment.

Starlink, — Multi-User CP/M  Compatible
Operating System — Developed by Dr. Lee
of Interam, is at the heart of system expansion.
Starlink logically integrates the North Star
Horizon with a range of Winchester disks
and/or additional 1/0, memory and processors.
Features include independent login and logout,
print spooling, file lock and unlock for

common files, five priority levels, two-way
private communications, mail/news/message
facilities etc. In all, over 20 utilities are
incorporated in the Starlink package.

The following
components are

recommended for use
with Starlink:-

Rodime Mini-Winchester hard disk-This
impressive unit achieves it's drive performance
through elegant and reliable engineering design.
The RO 100 series provides formatted
capacities from three to twelve megabytes.
Fast access times enable you to obtain the
information you require at great speed and the
increased storage capacity will give you plenty
of scope for database expansion to cope with
your growing needs.

Action Computers Single Board Computer

For dedicated multi-user processor power.
One DPC180 card is devoted to each user
providing exclusive use of the on-board Z8OA
CPU, 64K RAM and serial I/O. The obvious
benefit of distributed processing is very limited
loss of CPU time per user facilitating expansion
to a larger number of users than would be
possible with timesharing.

Interam Serial /O — Our brand new four
serial input/output card. Each board has all
the necessary features to operate in a power-
ful interrupt driven, reai-time, multi-user
system. The board includes four 2661 program-
mable synchronous/asynchronous serial devices

~expand their systems

for communicating with terminals, modems
or printers. Two and three serial 1/O port
versions also available.

North Star’s 64K HRAM Memory Card
This card offers increased utilisation of the
Horizon address space, increased reliability
and lower cost. HRAM utilises individual
16K x 1K dynamic RAM chips. These boards
feature memory parity checking and bank
> switching, designed to optimise operation of

North Star hardware and software products.

Existing North Star Horizon users can
to take advantage of
products by

relevant

purchasing the
upgrade
package.

Horizon s a trade mark of North Star

Computers Inc. CP/M is a trademark of Digital

Research Inc Starlink is 3 trademark of TTL
& Interom Ltd

Send off the coupon today and expand your
horizons.

igs

B Microcomputer Specialists ENEENEER
46 Balham High Road London SW12 9AQ Tel: 01-675 5325

r I TR RN j
Namy
Posit

Company

Agdress

Tor o Us

PLE ASE SEND ME DETAILS OF THESi AND OTHLR PROD! 1
AR T T -
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- for£1,950. 2.4 Megabytes available as an optional

116

,1,200,000 more bytes at your
Foramere £1,950

And
10000000

ON 0925-810828 or
SEND COUPON
AND GET THE FACTS
- NOW!

] To: Lisiar Computers Ltd., Genesis,
Birchwood Science Park South,

l Risley, Warrington, Cheshire WA13 7BH

I Please send full details of LISIAR plug-in
memories.
Please tick as required.

LISIAR 1 —1.2 Megabytes[ |
LISIAR 1a—2.4 Megabytes ]
LISIAR 2 —10 Megabytes[ ]

My computer is:
APPLE [ PET [} SUPERBRAIN []
TRS80[] OTHER[

Meet Lisiar 1 and Lisiar 2—the most potent
plug-ins ever to break through the price barrier.

LISIAR 1 uses floppies to give you 1.2 Megabytes

extra.
LISIAR 2 is the most powerful Winchester you

more forjust £3950 PHONE JANETTE BROOKS

‘qpple PET SUPERBRAIN TRS-80

can buy at anywhere near £3,950.
And both models plug in to your personal

ADDRESS . .

computer. No fuss, no fiddling adaptations. :
Just INSTANT conversion to full professional TELEPHONE

. N N BN N N N N N N |
! Z
>
<
m

potential, with all the space and capacity you need DEALER ENQUIRIES INVITED
for really professional programs. N ——.

B R = o o e i)

]
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Open
File

This new section of
Practical Computing will
be appearing in the
magazine each month,
incorporating Tandy
Forum, ZX-80/81 Line-up
and the other software
interchange pages.

Open File is the part of
the magazine written by
you, the readers. All
aspects of microcomputing
are covered, from games to
serious business and
technical seftware, and we
welcome contributions on
CP/M, BBC Basic,
Microsoft Basic, Apple
Pascal and so on, as well as
the established categories.

Each month the best
contribution will be
awarded £20; others
receive £6. Send
contributions to: Open
File, Practical Computing,
Quadrant House, The
Quadrant, Sutton, Surrey
SM2 5AS.

PET
CORNER

Cassette files

| ENCOUNTERED recently an interesting
bug in the way the Pet opens cassette files,
writes David Haslam of Stockport,
Greater Manchester. One program I was

PRACTICAL COMPUTING April 1982

Pet Corner: Cassette files bug; Screen Print for 4000 series;
Going down for the lower-case descenders; Othello,

Kaleidescope

Z-80 Zodiac: Solving polynomials on Nascom

Apple Pie: Developing menu routines

117
120
125

Tandy Forum: Tape catalogue; Function-input routine;

Binary clock

127

6502 Special: Extending Basic; Double-vision hardware

modification; Random Poke for graphics

133

ZX-80/81 Line-up: Bar-chart plotter; Line-drawing
routine; Print At program suite; Card shuffle; Think quick; Flight
of fancy; Read data routine; The money program; Hex loader 135

Guidelines for contributors

Programs should be accompanied by
documentation which explains to other
readers what your program does and, if
possible, how it does it. It helps if
documentation is typed or printed with
double-line spacing — cramped or
handwritten material is liable to delay and
error.

Program listings should, if at all possible, be
printed out. Use a new ribbon in your

printer, please, so that we can print directly
from a photograph of the listing and avoid
typesetting errors. If all you can provide isa
typed or handwritten listing, please make it
clear and unambiguous; graphics
characters, in particular, should be
explained.

We can accept material for the Pet, Vic and
Sharp MZ-80K on cassette, and material
for the larger machines can be sent on
IBM-format 8in. floppy discs.

working on stored as lines of text as a
Basic file. I wrote the following sub-
routine to read the line numbers into L3
and the line of text into L$.

As I was not interested in using the link

. bytes, line 50 merely skips those in pas-

sing, they are in LA$,LB$ if needed.
Lines 60 and 70 are needed because the
Get statement interprets a zero as a null
string. I use this property to terminate line
90 on the end of line zero byte of the Basic
text.

This routine worked satisfactorily on
all subsequent lines, except for the first
line of text in the stored file. The file in F$
had been opened for read by the
command Open 1,1,0,F$.

Here is the bug. The first line would
read correctly if I deleted LA$ from line
50, thus indicating that the first cassette
buffer pointer is one byte too high
immediately after the Open command.
So the solution which worked was to have
this on the same line as the Open com-
mand.

POKE 187, PEEK(187) —1

Finally, for those who might wonder
why I did not use Input # instead of Get
# on line 90, the reason is simply that
although it would be satisfactory on lines
of text with no embedded quotation
marks — it would terminate on the zero
byte — problems arise when the line of

(continued on next page)

¢ REM LINE WUMEER = L3

S L¥= "": GETH#1,LA$,LB¥,LLF, LHK®

e IF LL#=""THEN LL$¥=CHR¥{&)> <

ra IF LHS=""THEHN LH¥=CHR$(8)

ou LE=ASCLL$>+256#ASC(LHE)

3 GET#1. @f: IF Q@%{>""THEN L#=L&+us$:GOTC 2@
35  RETURN @ REM LINE OF TEXT = L%

REM STRIP LIMK BYTES & LIME HUMBER

117
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(continued from previous page) -
: : Goin
text contains, say, just one embedded B g down ~
quotation, in which case there is a con- :21 EEJE&L}I}N@B%TH PG EEREERS
tinued read until usually a file data error 28 DIM X$¢?)
occurs. 30 FRINT#6,CHR$(29) FOR K=1 TO 7:RERD %$CK>:FRIMTH#4,X$(K> (NEXT K
40 FRINT#4:FRINT#4:PRINT#4
. 5i FOR K=1 TO 7:A$=X$(K):GOSUE 4866 :MEXT K
Screen print GBBCLDSE 4:CLOSE S:CLOSE 6:STIF
o o 4026 REM
MAY I offer a small contribution to the || 4zis REM w#+ SUBROUTINE FOR FRINTING R$ %%
excellent screen printer program by J Dick 4820 CP=1:E$="":REN CP=1/6 FOR UPFER/LOMER CASE
and M Valentine which appeared in Pet 4838 FOR N=1 TO LENCAS$):C$=MID$CAS, H, 1)
. . 4348 IF C$="71" THEM CP=1
Corner last June, writes D A Harris of 4653 IF C$="N" THEM CP=9
i i i 40€8 IF CP=1 THEN 4850
Surbiton, Surrey. Altering a few lines || Co27 10 osupn"0r Comrar OR Co="v" OF Co="G" THEN Cs=" *
allows. the program to be used with a 4888 IF C4="J" THEM C$=CHRE(254):REM THE IOT FOR A J
ries 4 P i . 4098 B$=B£+C$ :NEXT M .
?.e S l?OO it a;pd L printer Lig 4160 FRINT#5.D1$¢@) :PRINT#6. CHR$(S) :FRINT#4 B
isting shows the lines which need to be || 41jp REM FRINT DESCEMIERS
ered. ﬁgg FEFIJ 1 TO S:FOR N=1 TO LENCF$Y:C#=HIDHCAS,N, 1) :D$=" "
27 DATA A2.04,20,82,F2,R3,86,28 || 4145 [F C$="7" THEN CP=1:G0TO 41%@
22 DATAR E2,F2,AS5.35,35,02,60,ER 4159 IF W' THEN CP=3:GOTO 4180
32 DATA 15,20 ,.46 BE,20,R5,.F2,A/9 4160 IF C$= CIS(J) AMD CP=@ THEN D¥=CHR$(254;
37 DATA @5,A%, 11,20, 45,88, 12,61 LAORPRINTH RIS
m e U= = 4186 MEXT M )
45 DATA 53,408,35,0F A9 .92.20.. 48 4190 PRINTHS, Di$¢J) :PRINTH#E. CHRE (1) :PRINT#4 (NEXT J
47 DATR BE,4C, B0, XK.55,8F A9,12 420@ FRINTH#E, CHR$ (125 : PRINT#4 :RETLRM
42 OATH 2@ ,46 BB RS, OF , 20,48 5008 REMN
o= M i AR g 5@i@ REM ###% SET UP SPECIAL CHARACTERS AMD PREFARE PRINTER ¥##
S8 DATH Da,3C,28 . DF ,BR,A2,926,RS 5620 DIM D1£CS),C14¢S)
23 DATR RE,FZ,60,.AS5,02,A6.0:3, A% S@z@ DPEN 4,4:0PEH S,4,5:0PEM 6.4,6 RESTORE
55 DATA S3,.FS,RE.D2,20,FE,F7,54 5646 FOR J=0 TO 5:Di$CId=""
SHS@ FOR M=1 TO €:RERD A:D1FCJ1I=D1$(I)+CHR$C(AY :HEXT N
q 5666 FEAD C1$¢J):HEXT J:RETURH
Going down 5180 REM
. . 5116 REM SFECIAL CHRRACTER DATA
THE DOT-MATRIX printers supplied by 5120 DATA 8,6,0,64.0,8,". "
Commodore for use with the Pet, though gigg gﬁ'{g f:;:;élgg:géﬁfé;-é :
robust and reliable, are in some ways S155 DATA SE.E8,65,48, 127.8, "0"
annoying and quixotic, writes A D Maude 5166 DATA 112.9,5,9,126,8,"V"
at Aberystwyth, Dyfed. One of their géég ggg,ﬂ RETSESEERER e e
shortcomings is the inability to print cha- 521@ REM TEXT TO BE FRINTED
racters with tails which go below the line, L el T [NG 'WITH DESGENDERS”
known as ‘“‘descenders”, such as q,g or p. 5246 DATA "A.D.MWAUDE, "WEMIVERSITY TCRDLLEGE OF "MARLES, TREERWSTHYTH. "

Some models, such as the 3022, have 5256 DATA "TMHE DOT MATRIX PRINTERS SUFPLIED BY "CMOMMODORE FOR USE WITH"
the facilit h b 5268 DATA "WTHE "PETM ARE ROBUST AND RELIAELE, EUT IN SOME WAYS ARE JUST A"

e facility to move the paper on by a S27% DATA "BLITTLE ANMOYIMG AND QUIXOTIC. YIWHE OF THEIR SHORTCOMIMGS IS THEIR®
fraction of a line separation, and to print 5280 DATA "MINABILITY TO PRINT CHARACTERS WITH TAILS WHICH GO BELOW THE LINE."
special characters designated by software.

This program uses these facilities to pro- | distance, and so the descenders may be | outputs suitable verbal remarks and
duce descenders at the cost of a slower | slightly displaced. instructions at various points during the
rate of printing. game via the wideband Speakeasy speech

As the main line and descenders are | Othello synthesiser.
printed on separate sweeps of the printer | TWO PEOPLE can play Othello on the pro- If you do not have the Speakeasy unit,
head, paper in a traction-feed printer | gram from Stephen Cronk of Litlington, | delete line 60010. The £ sign in line 80 is
must be under a slight tension. Otherwise, | near Royston,Hertfordshire. The program | the graphic character ” - " and the % in the
it may not move on by quite the correct | checks for legal moves and scores and | following lines is the character “I”.

301 C=871C1=81:R=0

Othello 305 [FP1m1THENC=81:C1=87

0 POKES9459,255: POKES9468, 205 310 XT=XM1YT=YM

1 P=33005:X1=33085: Y1=33125:W1=33205: B1=33285: P1=2; BT=2:WT=2 315 R=0

2 GOSUB8OOO 316 IFRND(1) >. PTHENGOSUB10400

S PRINT"*:DIMB(%,9,2) 320 W=0:2=0: GOSUB7000

10 REM OTHELLO: NOT BY SHAKESPEARE 330 2=1;G0SUB7000

20 REMARKABLY COMMITED BY S.CRONK 15/5/1981 340 Z=-1:GOSUB7000

21 REM CONNECT WIDEBAND SPEAKEASY SPEECH UNIT 350 W=1: Zm0y GOSUB7O00

22 REM=——IF YOU DARE! ' ! ! ! owwee 3460 ZI=1:GOSUB7000

23 REMe——mmmmmmm mmm . 370 60SUB7000

30 PRINTSPC(16) 3 “OTHELLD" 380 W 2=0: GOSUB7000

40 PRINTSPC(15) ) “E£E£ELEELEELE" 390 Z=—1:GOSUB7000

50 PRINTSPC(12);"BY STEVE CRONK™ 400 2=1:GOSUB7000

60 PRINT 410 IFR=OTHEN30O

70 PRINTSPC(11)3"1 2 3 45 7 8  PLAYER" 420 Ri=R1+1:GOSUBS000

80 PRINTSPC(10); "OLEEELEEELELEEEE  LLECELLELE" 500 IFR1=6QTHENTS00

90 PRINTSPC(9) ; *A%"; SPCL23) gV X" S10 IFP1=1THEN275

100 PRINTSPC(10) »SPC (23) 5 Y 520 IFP1=2THEN270

110 PRINTSPC(9) 5 525 FORJ=1T02000: NEXT

120 PRINTSPC(10) 530 PRINT"";SPC(10);

130 PRINTSPC(9) 3 S35 IFWT>BTTHENS60

140 PRINTSPC(10) 540 PRINT"BLACK WON BY"; BT-NT

150 PRINTSPC(9) :PRINTSPC(10)3"%" : PRINTSPC(9)  "E%" :PRINTSPC(10); "%" 550 GOTOS70

160 PRINTSPC(9) 3 "F%"“:PRINTSPC(10) 3} “%"1PRINTSPC(9)} "GL" 560 PRINT'WHITE WON BY";WT-BY

170 PRINTSPC (10);* RINTSPC(9) g “H%" 565 GOSUR10300

180 DATAZI3020, 33100, 33180, 33260, I3T40 570 END

190 DATA33420, 33500, 33580 5000 FORX=1T08:FORY=1T08

195 RESTORE S010 POKEB(X,Y,1),B(X,Y,2)

200 FORJ=1TOB S020 NEXTsNEXT:RETURN

210 READA$A=A+391FORK=ATO (A+15) STEP 21k =t +1 6000 IFP1=1THENPOKEP, 49

220 B(L,J,1)=K:B(L,J,2)=46 6001 G=0)GOSUR10100

230 NEXTKiL=0:NEXTJ 6009 POKEY1,32

240 GOSUES000 6010 IFP1=2THENPOKEP, 50

250 B(4,4,2)=87:B(5,4,2)=81:B(4,5,2)=61:8(5,5,2)=87 5020 POKEX1,32:GETA%: IFAT< > “THENSO4O

260 GOSUBS000 6030 POKEX1, 102: 60706020

270 Pi=1:60T0276 6040 IFA$="N"THENG=1:RRETURN

275 P12 6045 IFA4< "1 "ORA®>"“B" THEN&OZ0

276 REM 6050 POKEX1, VAL (A%)+4B1 XM=VAL (A%$)

280 GOSUBL00O: IF G=i THEN S10 5060 POKEY1,32: GETAS: IFAS< > “ THENSOSO

290 IFB(XM, YM,2) =46THENJO1 6070 POKEY!, 102: 60TD6060

300 GOSUE10200: POKE3I078, 133: FORJ=1T0500: NEXT: POKE33I078, 32: GOTO280 6080 IFA$<"A“ORAL>"H" THENSOSO (continued on next page)
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16000 RESTORE

10010 READ AS; IFASK >230THEN10010

10020 READAS: IFAS< -1 THENRETURN

10030 GOSUBLOOOD

10040 GOTD10020

10100 RESTORE

10110 IFP1=2THEN10160

10120 READAS: IFAS< »240THEN1N120

10130 READAS: IFASC~1THEN10150

10140 GOSUB&0000:GOTO10130

10150 FORAG=1TO7: READAS NEXT:GOTO10180

10160 READAS: IFAS >250THEN10160

10170 READAS: IFASC-1THEN10184

10175 GOSUB6O00O: 60TD10170

10180 READAS: IFAS<~ 1 THENRETURN

10190 GOSUE&0000: GOTO10180

10200 RESTORE

10210 READAS: IFAS< >270THEN10210

10220 READAS: IFAS<~1THENRETURN

10230 GOSUB&OOO0: GOTOI 0220

10300 RESTORE

10310 READAS:S IFASC >290THEN10310

10320 READAS: IFAS< 1 THENRETURN

10330 AS=AS+64: GOSUBL0000: GOTO10320

10400 RESTORE

10410 READAS: IFASC>IO0THEN10410

10420 READAS: IFAS<—1THENRETURN

10430 GOSUB600001GOTO10420

60000 POKESS457,AS: POKES?448, 237: POKES9468, 205
60010 IF PEEK(59469) /4=INT(PEEK (59469) /4) THEN60OO10
60020 RETURN

£1000 DATA230, S2,57,59,24,38,63,14,21,0,41,63,31,42,.44,15,2,13,63
61010 DATAZS,2S,23,61,13,25,27,6%,-3

61015 DATA240, 45,35,0,41,42,27

61020 DATA-3,250,14,24,47,0,25, -3, 42, 54,55, 55, 63,12, 55,53
51030 DATALS, 63,3

61040 DATA270,56,2,0,42,31,63,16,44,42,10,20,63, -3
61050 DATA290,25,50, 13,27,92,87,111,94,26,35,152,134,33,17, 35,13, 18, 63,43
61080 DATA-3

61090 DATA300,56,39,31,63,139, 137, 146,63, 29,50, 49,13, 63,-3
READY.

(continued from previous page)

6090 POKEY1,ASC(AT) ~64: YM=ASC (A%$) —64

6100 RETURN

7000 XT=XM:YT=YM:F=0

7010 XT=XT+Z:YT=YT+W

7020 IFB(XT,YT,2)=CORB(XT,YT,2)=46THEN7S00

7025 IFYT<10RYT>BORXTC1ORXT>8THEN7S00

7030 XTmXT+2:YT=YT+W

7040 IFB(XT,YT,2)=CTHENF=1

7050 IFXT>BORXT<10RYT>BORYT<1THEN7Q70

7060 GOTO7030

7070 IFF=OTHEN7S00

7080 XTmXrt1YT=YMyB (X, Yi1, 2)=C

7090 XT=XT+Z3YT=¥YT+W

7100 IFB(XT,YT,2)=CTHEN7S00

7110 B(XT,YT,2)=C:R=R+1

7120 GOTO7090

7500 RETURN

BOOO PRINT"“JSPC(13); " INSTRUCTIONS"

8005 GOSUE10000

B0O10 PRINTSPC(12); "££E£LLELEELLEEE"

8020 PRINT

BO30 PRINT"THE PLAYER MUST PLACE A COUNTER IN A"
B8040 PRINT“FREE SQUARE ADJACENT TOD AN OCCUPIED"
8050 PRINT"SQUARE IN SUCH A WAY THAT AT LEAST ONE"
80580 PRINT"OF THE OPPONENT’S COUNTERS LIES BETWEEN"
8070 PRINT"THE CURRENT COUNTER AND ANOTHER OF HIS"
8080 PRINT"OWN COUNTERS IN STRAIGHT LINE"

8090 PRINT"ALL THE OPPONENTS COUNTERS SO"

8100 PRINT"SANDWICHED BECOME CAPTURED

8110 PRINT:PRINT" PLAYER 1=Q"

8120 PRINTsPRINT" PLAYER 2=w"

B130 PRINT:PRINT" PRESS ANY KEY TO START
8140 GETA®: IFA$=""THENB14C

8150 RETURN

5000 GOTOSO00

9500 PRINT" GAME OVER":FDRX=1TDB:FORY=1T08

9510 IF B(X,Y,2)=B1THENWT=WT+1

9520 IF B(X,Y,2)=87THENBT=BT+1

9530 NEXT: NEXT: RETURN

Kaleidoscope

THIS GAME has been devised on the Pet
4032 by lan Payton of Winnersh, Berk-
shire. Kaleidoscope is fully portable and
requires no special graphics or cursor
controls. All that needs to be changed are

TL — top-left of VDU, SD — screen depth, SL
— screen length, RW — reverse blank, BD —
half-density biock, OB— ordinary blanks.
You are asked first whether you would
like a negative or positive kaleidoscope

effect. If you choose ‘Negative’ the screen |

A border is then drawn around the
screen in half-density blocks and the
arrays are set up.

The program then goes through a
routine which plots reverse bianks on the
screen, or ordinary blanks if the space is
already occupied. After you press the

is filled with reverse blanks, if not, it is
simply cleared.

the variables: space key, it waits for another key.

READY. 540 POKEFL,ED
100 REM X¥k¥¥¥¥% KALEIDOSCOFE YKk & ¥¥%s 0 NEXTPE
110 TL=32768 560 LC(1)=TL
120 SD=24 570 LC(2)=TR
130 6L=40 580 LC(3)=EL
140 TR=TL+(SL-1) ;gg ;?:?;f$R
150 BL=TL+((SD~1) %¥SL) i 01(2):_1
160 BR=EL+(SL-1) - =" Wk
o . 620 D1 (3)=1
170 Rw=160 2
180 ED=102 630 D1 (4)=—1
190 OR=32 640 D2 (1)=5L
200 FORX=1TOSD/2 650 D2(2)=8L
210 PRINT 660 D2(Z)=-5L
220 NEXTX 570 D2(4y=-8L
‘ 680 XX=INT((SL—1)/2)
23 TT ~12Yy /2) K " §
0 PRINTTAR{(SL—-12)/2) "KALEIDOSCOPE 690 YY=INT( ¢SD~1)/2)

240 PRINT

250 PRINT 700 FORX=1T04

2 =
260 PRINTTAR((SL~12) /2-1) "BY 1.F. PAYTON" ;lg :\-‘E;’;; LC (XD
2 = -
257,3 ES?ST”DSD/Q 730 X=INT (XX¥RND (1) +1)
290 NEXTYX 740 Y=INT (YYXRND(1)+1)
;00 FORX=1TO1500 750 FORZI=1TO4
310 NEXTX - 760 L2(Z)=L2(Z) +((X4D1(Z))+(YKD2(Z)))
= NT 770 NEXTZ
320 PRINT"DO YOU WANT A NEGATIVE OR POSITIVE" Sl s = VA . e
330 PRINT = > 7 5

J40 FRINT"KALEIDOSCOFE EFFECT
350 FORX=1TOSD/2

(N/P) 2t 800" FORZ=1T04

el 810 POKEL2(Z),.CR

e 820 NEXTZ

J70 NEXTX - ey

. 830 GETGGS

O PN -y
290 IFNP$="N"THENS20 e SioEgE' TTHERSRO
400 IFNPs="P" THENGOSURIOO: GOTO460 iy =0 ooz :
S BT B6O IFGEGH=" "THENSSO

oo 870 IFGG$="8"THENGOSUBS40: END

420 GOKURIQO

430 FORNL=TLTOER 980 6OTO8LD

890 GOTO700

440 POKENL , R
P e 500 FORX=1TOSD/Z
460 FORPL=TLTOTR i A
. 920 NEXTX
470 POKEPL , BD :
480 NEXTPL i g LR
490 FORPL=TLTOELSTEFSL RE [FTIRE 1T0SD
500 POKEPL , ED gdg "\’RINT
510 POKEPL+(SL~1) ,BD 2o ;E’;T;
520 NEXTPL O RETURN
530 FORPL=EL TOER READY . m
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Solving polynomials

THE SCIENTIFIC use of a computer usually
concerns Numerical Analysis, writes
Daniel Zlatnik of Mozkin, Israel. Most
commercial systems software contains
Numerical Methods as an important part
of their library.

I am using my Nascom 2 micro-
computer to run numerical methods with
much success. This short program calcu-
lates the roots of a given polynomial. The
simplest example is the linear equation of
the form:

ax+b =0
wheré a and b are known constants and
a# 0.
The root of the equation will be xo, the
value of x that will satisfy the equation.
For this equation x, = —b/a.

Another simple standard equation is
the quadratic equation:

ax* +bx +¢ =0
where a # 0, and b and c are given
constants. For this second order equation
we have two roots:

—b + VBF —dac
2a

- VbF —4ac

Xy =

-b
X; =
2a
These roots will be identical when
b* —4ac =0
or
b? = 4ac
For b*<4ac there are two other roots
called-complex roots.
Two more complex examples are the
trignometric equation
x? + x sin X = cos X

and the polynomial equation in the
common form:
Pn(X) = aX*+a; X*"+ .. .. +a, X +

a =0°

[

This program for the Nascom 2 compu-
ter is based on a method that is good for
any sort of one-variable equation as well
as for polynomial equations, which is
defined in line 350. Any other equation

Figure 1.

Open file

4 Fx)

~__

XR,

Figure 4.

X, —6, the program. will search for
roots which are between X, = —6 and Xy
= +6.

The program starts by putting X, =
Xy, Xg1 = Xp; + 1, it calculates the values
of F(X.,) and F(Xg,) and then it checks
the three possible cases. First, if F(X()
*F (Xg)) = 0, then X, or Xg, is an
exact roots of the function, the root is
printed and the search to the right is
carried on.

Secondly, if F(Xy,) * F(Xg) >0, then
there is no root between X, and X,
because they are both positive, and the
search to the right is carried on — see
figure 3. If F(X.,) * F(Xg,) <O, then
there is a root between these limits (X,
Xg1) so the program starts a loop succes-
sively approximates to the root.

Each step of the loop halves the inter-
val between X, and Xg. The loop ends
when the statement

. ) ) . Xg — X_ <EPS
Figure 2 can be defined in this statement, using the | . :
algebraic functions provided by the com- | 'S 'rue
} FX) puter. The initialised printing formats will | Figure 3.
have to be changed as well, according to | |
: F(X)
the equation structure and constants. :
Figure 1 shows a graph of a function
F(x) which crosses the x-azis at x = —3, x F(XLy)
- — — — — — - F(XL4)| | = —1,x = 2, and x = 3. These values are
| / roots of this function for starting to
L X i i i F(XR
i search for the first root of this function. (XRy)
L. XR The program asks for an X,, defined as —»X
XLy XR, the left limit of x. Xg, the right hmit of X e R
is equal to ~X,, If for example you take L !
10 REM#ss INITIALIZATION s»s 270 PRINT 520 PRINT® ROOT IS BETUEEN:XL=";IL,"AND:XR=";XR
20 . CLS . 280 PRINT" FOR FINDING THE ROOTS ENTER" 530 XL=XS
30, PRINT"  S#s0sasssarsorartrorotsnsns” 290 PRINT” XL (XL<O) FOR THE LEFT LIMIT OF -X.* 540 GOTO 580
40" PRINT" s  POLINOWIAL ROOTS . 300 PRINT® XR (THE RIGHT LINIT) IS TAKEN AS:® 550  XL=X
50 PRINT®  seesessarssassarvecsorasrs” 310 PRINT® XR=-XL. THE ROOT IS SUPPOSED TO* 560 YL=Y
60 PRINT® URITEN BY D. ZLATRIK." 320 PRINT® BE FOUND BETUEEN THESE LINITS" 570  G0T0 500
70 PRINT® THIS PROGRAM FINDS THE ROOTS OF A-* 330 PRINT® XL="j:INPUT XL 580  IF XL>=X1 THEN GOTO 710
80  PRINT® GIVEN POLINOM WITH THE FOLLOWING” 340  REN sve KAIN PROGRAN e 590 GOTO 380
90  PRINT® FORN:" ‘ 350 DEF FNPOX)=AxXAS+BrXt4+CaXp3+DrXt2+EsX+F 600  IF XR>=X1 THEK GOTO 710
100 PRINT® 5| 2 _3 R R 360 CLS 610 XL=XR
110 PRINT*P(X)=AX 4BX #CX 4DX +EX +FX° 370 X1=ABS(XL) 620 YL=TR
120 PRINT 380 YL=FNPCXL) 630 GOTO 390
130 PRINT" DATA REQUESTED IS:A,B,C,D,E F* 390 XR=AL# 640  IF YL=0 THEN GOTD 690
140 PRINT® AS REAL OR INTEGER CONSTANTS, AND" 400  YR=FNP(XR) 650 PRINT" ROOT IS: XR=";IR
150 PRINT" EPS (REAL NUMBER LESS THAN : 1)THE" 410  IF YLsYR=0 THEX 60TC &40 660 IF XR>=X1 THEN GOTQ 710
160 PRINT" DEGREE OF ACCURACY(ERROR LINIT)® 420 IF YLeYR>Q THEN 60T0 400 870 XL=XR+1
170 REM sss INPUT DATA #bs " 430 XS=XR 680 G0T0 380
180 PRINT® ENTER DATA: A=";:INPUT & 440 X=(XL4XR)/2 690 PRINT" ROOT IS: EL:=";XL
190 PRINT" INPUT B 450 Y=FNPCX) 700 GOTO 600
200 PRINT" =% :INPUT C 450 IF YLsY=0 THEN GOTD 520 710 PRINT" LIMITS EXCEEDED, IF MORE ROOTS ARE”
210 PRINT” D=*; : INPUT D 470 IF YLsY>0 THEX 60TO 550 720 PRINT® TO BE FOUND, ENTER: RERUN WITH"®
220 PRINT” E=";:INPUT E 480 XR=X 730 PRINT® LARGER LINITS. IF NOT PRINT END.®
230 PRINT" F=*;:INPUT F 490 TR=y 740 INPUT A
240 PRINT 500 IF XR-XLCEPS THEN 60TC 520 750 IF A$="RERUN" THEN 60TC 330
250 PRINT* ENTER EPS (AS 0.1,0.01 ETC.)" 510 GOTO 440 ) 760 END
260 PRINT® EPS=";:INPUT EPS ]
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1980 saw a genuine breakthrough -
the Sinclair ZX80, world’s first com-
plete personal computer for under
£100. Not surprisingly, over 50,000
were sold.

In March 1981, the Sinclair lead
increased dramatically. For just
£69.95 the Sinclair ZX81 offers even
more advanced facilities at an even
lower price. Initially, even we were
surprised by the demand - over
50,000 in the first 3 months!

Today, the Sinclair ZX81 is the
heart of a computer system. You can
add 16-times more memory with the
ZX RAM pack. The ZX Printer offers
an unbeatable combination of
performance and price. And the ZX
Softwarelibrary is growing every day.

Lower price: higher capability

With the ZX841, it’s still very simple to
teach yourself computing, but the
ZX81 packs even greater working
capability than the ZX80.

It uses the same micro-processor,
but incorporates a new, more power-
ful 8K BASIC ROM - the ‘trained
intelligence’ of the computer. This
chip works in decimals, handles logs
and trig, allows you to plot graphs,
and builds up animated displays.

And the ZX81 incorporates other
operation refinements — the facility
to load and save named programs
on cassette, for example, and to
drive the new ZX Printer.

New BASIC manual

Sinclair ZX81 Personal Com
the heart of a system
that grows with you.

- decimal places.

Every ZX81 comes with a comprehensive, specially- wrtten
manual - a complete course in BASIC programming, from
first principles to complex programs.

Kit:
£49 5%

Higher specification, lower price —
how’s it done?
Quite simply, by design. The ZX80
reduced the chips in a working
computer from 40 or so, to'21. The
ZX81 reduces the 21to 41

The secret lies in a totally new
master chip. Designed by Sinclair
and custom-built in Britain, this
unique chip replaces 18 chips from
the ZX801

New, improved specification

@ Z80A micro-processor — new
faster version of the famous Z80
chip, widely recognised as the best
ever made.

® Unique ‘one-touch’ key word
entry: the ZX81 eliminates a great
deal of tiresome typing. Key words
(RUN, LIST, PRINT, etc.) have their
own single-key entry.

® Unique syntax-check and report
codes identify programming errors
immediately.

@ Full range of mathematical and
scientific functions accurate to eight

Kit or built —it’s up to you!

You'll be surprised how easy the
ZX81 kit is to build: just four chips to
assemble (plus, of course the other
discrete components) —a few hours’
work with a fine-tipped soldering iron.
And you may already have a suitable
mains adaptor —-600mA at9Vv DC
nominal unregulated (supplied with
built version).

Kit and built versions come com-
plete with all leads to connect to
your TV (colour or black and white)
and cassette recorder.

@ Graph-drawing and animated-
display facilities.

@® Multi-dimensional string and
numerical arrays.

® Up to 26 FOR/NEXT loops.

@® Randomise function — useful for
games as well as serious applications.
@ Cassette LOAD and SAVE with
named programs.

® 1K-byte RAM expandable to 16K
bytes with Sinclair RAM pack.

@ Able to drive the new Sinclair
printer.

@ Advanced 4-chip design: micro-
processor, ROM, RAM, plus master
chip — unique, custom-built chip
replacing 18 ZX80 chips.




16K-byte RAM
pack for massive
add-on memory.

Designed as a complete module to
fit your Sinclair ZX80 or ZX81, the
RAM pack simply plugs into the
existing expansion port at the rear
of the computer to multiply your
data/program storage by 16!

Use it for long and complex
programs or as a personal database.
Yet it costs as little as half the price
of competitive additional memory.

With the RAM pack, you can
also run some of the more sophisti-
cated ZX Software - the Business &
Household management systems
for example.

[ — g o — |
Z X8I

6 Kings Parade, Cambridge, Cambs., CB2 1SN.
Tel: (0276) 66104 & 21282.

-
==

-

Available now-
the IZX Printer
foronly £49.%

Designed exclusively for use with
the ZX81 (and ZX80 with 8K BASIC
ROM), the printer offers full alpha-
numerics and highly sophisticated
graphics.

A special feature is COPY, which
prints out exactly what is on the
whole TV screen without the need
for further intructions.

s o
VSR LY

-

-
-
-

At last you can have a hard copy
of your program listings —particularly
useful when writing or editing
programs.

And of course you can print out
your results for permanent records
or sending to a friend.

Printing speed is 50 characters
per second, with 32 characters per
line and 9 lines per vertical inch.

The ZXPrinter connects to the rear
of your computer — using a stackable
connector so you can plugin a RAM
pack as well. Aroll of paper (65 ft
long x 4 in wide) is supplied, along
with full instructions.

How to order your ZX81

BY PHONE - Access, Barclaycard or
Trustcard holders can call

01-200 0200 for personal attention
24 hours a day, every day.

BY FREEPOST - use the no-stamp-
needed coupon below. You can pay

by cheque, postal order, Access,
Barclaycard or Trustcard.

EITHER WAY - please allow up to

28 days for delivery. And there’s a
14-day money-back option. We want
you to be satisfied beyond doubt -
andwe have no doubt that you will be.

[ to: Sinciir Research, FREEPOST, Camberiey, Surey, GUIS 38R, orde

inclair Research, FREEPOST, Camberiey, Surrey, GU15 3BR.

Order

=
LT

W

Qty | Item Code | Item £price 1 To‘t:al |
Sinclair ZX81 Personal Computer kit(s). Price includes
ZX81 BASIC manual, excludes mains adaptor. 12 49.95
Ready-assembled Sinclair ZX81 Personal Computer(s). N
Price includes ZX81 BASIC manual and mains adaptor. 11 69.95
Mains Adaptor(s) (600 mA at9 V DC nominal unregulated). 10 8.95
16K-BYTE RAM pack. 18 49.95
Sinclair ZX Printer. 27 49.95
8KBASICROMtofitZX80. 17 19.95 B
Post and Packing. -

[ please tick if you require a VAT receipt TOTALE

*l enclose a cheque/postal order payable to Sinclair Research Ltd,for £
*Please charge to my Access/Barclaycard/Trustcard account no.

s e e e e e e e e s e e e =
N |
Bl
y

— e — e ——— —— i ————

*Please delete/complete as applicable. |l | ST SO O B Sl sl
Please print.
Name:MrMrsiMiss L1 L [ | | 1+ L 1 [ [ | | 1 [ | | ||
Address: L1 | | [ | | | [ 1 [ L0t 1 |
e e |

LFREEPOST —no stamp needed. PRC 04

@ Circle No. 171 \13
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How the ZX81 compares with other personal computers

SYSTEM IDENTIFICATION Zx81 ZX80 ACORN  APPLENl PET TRS80  TRS80
ATOM PLUS 2001 LEVELI  LEVELIl
ROM 8K 4K 8K 8K 14K 4K 12K
GUIDEPRICE  Basic unit - inc. VAT £70 £100 £175 £630 £435 £290 £375
Unit plus 16K RAM (*12K RAM) £120 £150 £285¢ £630 £530 £360 £375
COMMANDS LIST, LOAD, NEW, RUN, SAVE ® ® ° ® ® ° °
STATEMENTS  PRINT, INPUT, LET, GOTO,
GOSUB/RETURN, FOR/NEXT IF/THEN ® e ° °® ® ° ®
STEP ® @ ° ® ® ®
TAB o ® ° ® ®
ARITHMETIC  ABS,RND ® ° ® ° ® ° ®
FUNCTIONS INT ® ® ® e ®
ATN, COS, EXP, LOG, SGN, SIN, SQR, TAN ® ® ® ®
ARCSIN, ARCOS ®
STRING CHRE ® ® ® ° ®
FUNCTIONS LEN ® ° ® ® ®
ASC(CODE), STRE, VAL, INKEYS Y ® Py
NUMBERS FLOATING PT+10*%_ ® ® ° ® ®
INTEGERS ® & e & ®
NUMERIC AZ ® °
VARIABLES AA-ZG . © e e
An-Zn, n=any alphanumeric string [ J [ J
STRING AZ&BS ®
VARIABLES ASto Z8 ® e ®
Ang to ZnS n=any alphanumeric character [ J [ J o
NUMERIC SINGLE DIMENSIONAL e ® &
ARRAYS MULT! DIMENSIONAL ® ® ® °
DISPLAY ROWS 24 24 16 24 25 16 16
COLUMNS 32 32 32 40 40 64 64
LOW RES GRAPHICS (< 7000 pixels) ® ® ™ ® ® ® @
HI RES GRAPHICS (>40000 pixels) e ®
SPECIAL USR (CALL, LINK) ® ® ® ® ® ®
FEATURES PEEK, POKE (OREQUIV) ® @ ® ® ® ®
[ ]
Sinclairsoftware  The ultimate course
on cassetfe. in ZX81 BASIC

The unprecedented popularity of the
ZX Series of Sinclair Personal
Computers has generated a large
volume of programs written by users.

Sinclair has undertaken to
publish the most elegant of these on
pre-recorded cassettes. Each pro-
gram is carefully vetted for interest
and quality, and then grouped with
others to form single-subject
cassettes.

Software currently available
includes games, junior education,
and business/household manage-
ment systems. You'll receive a
Sinclair ZX Software catalogue with
your ZX81 — or see our separate
advertisement in this magazine.

programming.

Some people prefer to learn their

programming from books. For them,

the ZX81 BASIC manual is ideal.

But many have expressed a
preference to learn on the machine,
through the machine. Hence the
new cassette-based ZX81 Learning

Lab.

The package comprises a 160-
page manual and 8 cassettes. 20
programs, each demonstrating a
particular aspect of ZX81 program-

ming, are spread over 6 of the

cassettes. The other two are blank

practice cassettes.

Fulldetails with your Sinclair ZX81.

Sinclair ZX81 is available to ZX80
owners as a drop-in replacement
chip. (Complete with new keyboard
template and operating manual.)

With the exception of animated
graphics, all the advanced features
of the ZX81 are now available on
your ZX80 - including the ability to
drive the Sinclair ZX Printer.

SimncCi=ir
Z X8I

6 Kings Parade, Cambridge, Cambs., CB2 1SN.
Tel: (0276) 66104 & 21282,



Menu drive
WHEN YOU want a menu for your new
program, says F Williams of Llangol-
len, Clwyd, you should be able to go back
to that rather successful routine you used
last time, and with your renumber utility
patch parts of the old program into your
riew one. After a few changes it ought to
work well and — more important — it is
free from bugs. Program | is a skeleton
for a typical menu routine.

All this is fine as far as it goes, but it is
not really as easy as all that. In reusing ari
old routine you will still have to make a
number of alterations especially if you
want a tidy layout. Because you have
skimped on planning the bugs come
swarming in. .

‘Program 2 is therefore the next stage.
It provides a standard routine that you
can patch straight into any program: all
you need do then is write the required
words into the Data lines. The program
first reads strings from the Data state-
ments in lines 1340 onwards. The main
title is read first, as M$(0), followed by
the words of “each “choice” line. The
string “—” terminates this operation.
The Read operation takes Data in the
order it occurs anywhere in the program,
so if you have more than one Read
operation in the program you may find it
reading the wrong list of data.

While reading the strings, the length of
the longest one is measured in line 1110.
The program jumps out of the Read loop
when it réads a string as “—", and the
variable X is adjusted to become the
number of lines. S is used to denote the
number of unused lines on the screen —
line 1140 — and then to denote the size
of the three free spaces in the layout.

H is the size of left-hand margin, calcu-
lated to put first the title, then the longest
string, symmetrically on the screen. Then
the title is printed, followed finally by
each line of the menu in a loop in lines
1240 to 1290.

Lines 1310 and 1320 input the number
of your choice, and verify it. This is
carried back to the main program
because the action to be taken will vary
from program to program. It could be
covered in a simple ON | GOSUB ---. ..
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statement or could be much more
complex.

General-purpose routines like this one
cari be used to build into a library of
useful subroutines. You can even put the
whole library in, the first few thousand
lines of every program you write. )

Routines to read and write random-
access files are particularly useful, though
certain standardisation of the file-record
structure is necessary. The disadvantages
are that your finished program is
unnecessarily long and complex and some
routines may not even be called by every

Open file m———

program. These snags can be reduced if
the program is “‘crunched”.

The best alternative is to write a
program-writing program. Using the
Apple’s Exec command, such a program
will write the simple subroutine itself, and
splice” just the simple subroutine — not
the general-purpose one — into your
program. This sort of program-writing
can be recommended for steadying the
nerves.

Though no other micro will do it, the
Apple accepts direct commands from a

(continued on next page)

Program 1.
19 REM EXANPLE FROGRANR
166 REM  MENU SUBROUTINE
119 HOME : VTAE 3: HTAR 11: FRINT "--- MENU NO.1 ---"
126 HTAB 11: FOR Y = 1 T0 17: ERINT "=";: NEXT : PRINT
1386 VTAB 8
148 HTAB &: PRINT "1. YOUR FIRST ALTERNATIVE.®
156 PRINT
168 HTAK 6: FRINT “2. ANOTHER ALTERNATIVE."
178  PRINT
186 HTAE 6: FRINT "3. OR THIS ONE."
196  FRINT
2068 HTAB &: FRINT "4. OR TRY AGAIN."
218 FRINT
226 HTAR 6: PRINT "S. END."
238 FPRINT
246 FPRINT : HTAR 26: INFUT "ENTER ITEH NO. ";A£
258 I% = VAL (A£): IF IX < 1 OR IX > 95 THEN YTAR FEEK (37) -
2: GOTO 2 49
268 RETURN
Program 2. )
1906 REN MENU SUBROUTINE NO.2
1816 REM GENERAL PURPOSE ROUTINE
1828 REN
1836 DIN ME(28) ;
1846 REM READ LINE WORDING
1656 HOME : RESTORE :J = 9
1668 READ HE(8)
1678 FOR X = 1 T0 24
1688 : READ HE(X)
1698 : IF ME(X) = "-" THEN GOTO 1§30 » _
1189 = IF LEN (HE(X)) > 35 THEN PRINT CHRE (7);"LLINE “;X;" IS TOO LONG
. WAX IS 35 CHRS": STOP
1118 : IF LEN (HE(X)) > J THEN J = LEN (NE(X)): REM FIND LONGEST LINE
1120 NEXT
1136 X = X - 1
1146 § = 26 - X: IF X < 8 THEN § = 20 - (2 * X)
1156 8§ = INT (S / 3): FOR Y = 1 TO S: FRINT : NEXT : REM SFACE
1168 H = (46 - LEN (ME(@))) / 2: HTAB H: PRINT ME(@): REN H 15 LEFT MaR
GIN WIDTH
1179 HTAR H: FOR L =1 T0 LEN (ME(B)): FRINT "-";: NEXT
1216 FOR Y = 1 T0 5: PRINT ¢ NEXT
1226 H =18 - (J / 2}
1236 REW PRINT HENU LINES
1248 FOR Y = 1 T0 X
1258 : HTAE H: PRINT Y;". “;
1268 ¢ IF Y < 18 THEN PFRINT "
1278 @ PRINT MELY)
1286 @ IF X < 8 THEN PRINT
1298  NEXT
1386 FRINT = PRINT
1316 VTAE 22: HTAB (22 + J / 2): INFUT “*;Af
1326 1 = VAL (Af): IF I < 1 OR I = X THEN GOTO 1312
1336 RETURN
1346 DATA HENU NO.2
1356 DATA FIRST CHOICE.
1346 DATA OR THIS.
1376 DATA OR ADD NORE YOURSELF!
1386 DATA -
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(continued from previous page)
text file, instead of from the keyboard,
and in exactly the same way. To write-a
program from the text file, it must con-
tain all the same key strokes you would
make if you were writing the program
yourself. When you sit down at your
keyboard to write a new subroutine into
the program you are working on your
type:

LOAD XXXXXX

1500 REM MENU ROUTINE

1510 PRINT
and so on, and that, letter for letter, is
what must be Printed into the text file.
Because you cannot write text files
directly from the keyboard, the next job
is to write a program that will write that
file.

To summarise:

® Your program works everything out and
then writes the text file.

® The text file commands the Apple; and keys
in the routine.

® The routine is, at that stage, in Apple's
memory. Save it to disc before running it.

The first part of the program 3 is a
straight forward Input section. It Inputs
from the keyboard the menu title and the
words to go on each line, and also Inputs
the name of the main program you want
to add your routine to, and the line at
which you want to add it.

It is followed by a short section that
caiculates the line spacings and margin
settings, as in program 2. Text-file hand-
ling is done in lines 340, 350 and 570 just
as in any other file writing. Note the D$
in the commands, and do not confuse
these lines with the lines that actually
write the text into the file.

For the other lines, think exactly what
you do when you key in a new program,
and make your program Print those key
strokes into the text file. Include the
commands you would use to,insert this
new routine into your main program.

You can use variables in this program,
and the Apple will substitute values for
them when it Prints to the file. Just
include the variables among the strings in
the Print statements, with the usual use of
the quote marks and semicolons between
them.

Because the quote marks are used to
mark the beginning and end of strings,
the Apple cannot also accept them as part
of a string — it obeys them instead of
Printing them. However, you must enter
quote marks into your file somehow, so
that it can output them later. The Apple
will accept them if they are called by
CHR$(34). To avoid typing CHR$(34)
every time, you can call it C$.

L is the variable used for the line
number, and is incremented by 10 each
time it is used. S and H are the same as in
Program 2, and M$ (0. . .) are the strings
of words.

From line 360 to line 560, all the initial
Prints are instructions to write the line to
the text file, and all the remainder of the
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line is interpreted by the computer and
then written to the file.

When run, this program writes the text
file. It then commands EXEC TEXT FILE
and the Apple abandons your program —
so be sure to save it first — and looks to
the text file for all its input instructions.

It accepts these as direct commands,
and loads your main program, writes the
new lines as dictated by the text file, and
even tidies up by deleting the text file
itself. It renames your program “Original
...” in case anything has gone wrong, and
saves the completed program.

Program
19 REM  MENU EXAMPLE 3.
20 DIN LE(28)

46 REM
58 REH FIRST INPUT STRINGS
66 HOME :
78 HTAB &:

180 VTAB 15: PRINT “ENTER:- HENU
116 VTAB 18: HTAB 24: INPUT ™" Nf:
126 IF LEN (NE) > 33 THEN PRINT
CHRS.": GOTO 119
139 VUTAB 13: HTAB 26:
136: REM LINE
148 VTAR 14: HTAB 28: INPUT
158 VTAB 22: HTAR 14: PRINT
166 FPOKE 35,21: VTAE 18
178 FOR X = 1 70 28
186 : PRINT “LINE ";X;" WORDING: “;:
19¢ : IF ME(X) = "-" THEN GOTO 239
200 @ IF LEN (ME(X)) > 33 THEW
33 CHRS.": GOTO 189
219 : IF LEN (HE(X)) > J THEN J =
226 NEXT
239 X = X - |: POKE 3§5,24: CALL
248 PRINT
W) <
REM
REM NEXT CALCULATE VARIARLES
28 - X:
iNT (8 / )
INT (40 -
CHRE (4):CE =

INPUT “";Af:L =

"(ENTER

- 958

"Y" GOTO &9
259
269
279 §
286 S
296 H
366

LEN (HE(8))) / 2)
g =
REH
REN
REN
SEE THE ACTION

PRINT DE;"OFEN TEXT FILE"
35¢ FPRINT DE;"WRITE TEXT FILE"
REM PRINT TO TEXT FILE
FRINT "NEW"

376 FRINT "LOAD “;NE

FRINT L;" REf

FINALLY WRITE THE TEXT FILE

468 PRINT L;" HTABR ";H;":FOk ¥ =

;U3 sNEXT:PRINT L = L + 19

416 FRINT L;" UTAB ";(5 = 2) + 2:L =

428 H = INT ((3§ - J) / D)

438 FOR Y = t TO X

448 : PRINT L;" HTAB ";H;":";

456 1 FRINT "FRINT “;CE€;Y;". “;

468 : FRINT HE(Y);CE

476 L = L + 19

486 : IF X < 8 THEN

498 NEXT '

598
L+ 18

518

2: GOTD ";L - 18:L = L + 10

FRINT L;" RETURN"

KEH NOW 00 HOUSEKEEPING

529

938

346

558 FRINT "SAVE “;NE

566 PRINT "LHELETE TEXT FILE"

565 REW TEXT FILE WRITTEN

576 PRINT DE;"CLOSE TEXT FILE®

580 STOF :
1T

59¢ FRINT DE;"EXEC TEXT FILE™

For “£" read “$” throughout this listing.

39 REM PROGRAN T0 WRITE A MENU FROGRAM

UTAE 6: HTAB 14: PRINT “"WRITE A NENU SUBROUTINE"

89 VTAB 9: PRINT "ENTER THE NANE OF YOUR FROGRAM:-"

98 VUTAB 12: PRINT “INSERT MENU ROUTINE AT WHICH LINE?”
HEATING:"

REM
CHRE (7);"T00 ILONG. MAX LENGTH 1§ 33
VAL (Af):
YUIHE(E): REM
T=C TR STOR.)”
INPUT """ HE(X)
PRINT CHRE (7);"T00 LONG. HAX LENGTH I8

LEN (ME (X))

: HTAB 18: INPUT "ARIZ AlLL ENTRIES CORRECT? “;af: IF

IF X <8 THEN 8 = 28 - (X *= 2)
CHRE (34): REM CTRL-D & "

ENTER LINE “HOMES & “FRINT D£;"HON I,C,0"¢ HERE IF YOU WANT TO

MENU SUBROUTINE" sl
FRINT L;" HOME:VTAR "38;":HTAB ":H;":FRINT ":CE;HE(B);CE:L = L + 10
1 T "5 LEN CNE(9));":PRINT *;C8;"-";CE

L+ 18

FRINT L3" PRINT":L = L + 19
PRINT L;" PRINT: HTAB 28: INPUT “;CE;VENTER ITEM NO. “j;CE;";AL":l =

FEINT L;" I% = VAL(GAE): IF IZ < 1 Ok IZ > ";X;"THEN YTAE PEEK(37)

PRINT “RENAHE ";NE;" ,0RIGINAL " NE

REM REMOVE THIS LINE AND SAVE PROGRAH ON UISK BiEFORE RUNNING

FROGRAN

IF L4 10RL > 65999 6OTO

HEADING

LEFTE (AE

L+ 18
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Open film——

Tape catalogue
THIS PROGRAM was written to run a
mail-order catalogue, writes Gavin Smith
of Farnham, Surrey, and greatly eased
the number of sheets of paper which were
scattered across the table wheneyer it was
time to send in the collected money. It
can be used for other purposes with very
little modification.

On running the program you are given
ten options:

® Load file from tape.

® Save file on to tape.

® List of all the customers in memory.

® Examine a file from the customer’'s name.
® Examine a file from the account number.
® Alter a customer's file.

@ Create a file.

® Clear all files from memory.
@ Delete a single file.

® End program.

The first two options are routines to load
to and from tape, and are machine-
dependent. Anyone modifying these sec-
tions for their machines will have to
change the command Input#-1 to their
equivalent command to load a variable
from tape; the command Print#-1 is used
to load a variable on to tape.

The third routine lists the names of all
the customers which are currently stored
in the computer. If more than ten names
are stored the computer will stop after
every ten names and wait for you to read
the names and then press Enter before
continuing to the next ten names.

The fourth and fifth routines are simi-
lar, except that the program first asks for
the name of the customer. It then scans
through the names until what was typed
in corresponds with the first part of the
customers name. So if you have a cus-
tomer named John and you want to find
his file, you could type Joh: it would find
it unless there was a second file, which
was before John’s, and also started with
the letters Joh. The fifth option asks you
to type in the customer’s account
number. It then scans through all the
account numbers in memory until a
match is found. When a match is found in
either this routine or the routine which

uses the name of the customer, the pro-
gram displays all the information which is
stored for that customer.

The sixth option first asks you for the
customer’s name whose file you wish to
alter. It then displays all the information
on that person, and asks you which item
you wish to change and how you wish to
change it.

The seventh option asks you to input
all the information about the customer to
the list of other customers, but will not
clear the other customers which are
stored in memory.

The eighth option is used when you
wish to delete all the files in memory so
that you can start afresh. Before deleting
the files, the program asks you to confirm
that you want it to destroy the files. If you
type “Y” it will destroy the files; any
other input will return you to the menu.

The ninth option is used to delete a file
for which you have no more use. If at
anytime you type 10 for your option
before saving the files on to tape, you
should type Goto 30 rather than Run if
you wish to retrieve them.

Input functions

THIS SUBROUTINE for the TRS-80 lets you
input a function to the program that you
are running, writes R J Broughton of
Grantham, Lincolnshire. The function is
converted to the code by which the com-

(continued on next page)

50 PRINT"2-SAUE FILES FROM TAPE"
60 PRINT"I-LIST OF THE CUSTOMERS IN MEMORY"

98 PRINT"6-ALTER A CUSTOMERS FILE"

169 PRINT"7-4DD ANOTHER FILE"

119 PRINT“8-CLEAR ALL FILES FROM MEMORY™
120 PRINT"9-DELETE A SINGLE CUSTOMER"
130 PRINT" 16-END PROGRAN"

180 INPUT*HIT ENTER TO CONTINUE";AA$

1010 FOR X=1 TO HF
1038 NEXT

70 PRINT"4-EXANINE A FILE FROM A CUSTOMERS NAME"
86 PRINT"S-EXAMINE A FILE FROM AN ACOUNT HUMEER"

14@ INPUT*TYFE IN THE NUMBER OF YOUR CHOICE"3CH

) 7006 INF'UT“UHQT"S THE NAME (F THE FILE ¥OU WANT TO ALTER";N$
g Bk?m" b CATF\LOGUE INFORMQTION *E (L) G SMITH 3-74/81 v 7210 FOR X=1 To
‘6 FOR 2Z=1 TQ 2000:NEXT 7020 IF LEFT{(NQ’(X) LENCN$)>)=N3 THEN 78608
12 DIM NA$(SA) ; ANCSA), ADS (50, TEF(50),A0(58), WI(50) . DA (56) 7038 KE
20 HF=0 7640 PRINT"FILE NOT FOUND®
38 PRINT"=-—-MENU---" 7950 RETURN
46 PRINT"{-LORD FILES FROM TAFE" 7060 PRINT"FILE FOUND"

7076 PRINT"THE FILE BEFORE ALTERATION:"

7680 PRINTNR$CX); " ACCOUNT NUMEER™: ANCX)

7090 PRINTRD$(X)

71008 PRINT" TELEF’HUNEINLE‘ME'ER “ITES(X)
ROCK)

7110 FRINT"AMOUNT

7120 PRINT"UEEKLY INSTALLMENTS $";HWIC(X)

7130 PRINT"THE LAST PAYMENT WAS MADE O "iDﬂ!(x)

7140 INPUT"WHICH ITEM DO YQU WISH TO CHRNGE,

1=NAME» 2=ACCOUNT HO.  3=ADDRESS, 4=TEL. NCI » S=AMOLINT OWING,
6=WEEKLY INSTQLLMENTS ?-LAST PQVMENT DATE":CH

7150 F CH)? THEN 707!

158 CH=INT(CH):IF CH=1& THEN ENU CH=INTC(CHY: 1
160 IF CH<1 OR CH>9 THEN 38 7168 ON CH GOTO 7178, ?l“O 72180, 7230, 7250, 7270, 729¢
178 ON CH GOSUB 1660, 2000 . 3000, 5008, 6300, 7006, 5080, 9900, 10060 7170 INPUT'WHAT 1S THE NEW NAME"3NASCX)

7186 GOTO 7300

198 GOTQ 38 7198 INPUT"WHAT
1008 INPUT" . P IHEM Al N g 7200 60TC 73ee
gead PUT"POSITION THE TAPE.PRESS ENTER WHEN THE TAPE IS TN POSITION"4XX$: INPUT 5510 INPUT WHaT

7220 GOTO 7368

1020 INPUTH#-1, NA$X), ANCXD, ADFCR D, TEF(R) » ADCKD WI (), DAFCRD 7230 INPUT"WHAT

7240 GOTO 7308

18 THE MEW ACCOUNT NUMBER"3AMNEX)
1S THE NEW ADDRESS"3ADS (XD
1S THE NEW TELEFHONE NUMBER"3;TE$(X)

RETURMN

IHPUT"WHAT 15 THE ACCOUNT NUMBER OF THE CUSTOMER";H
FOR X=1 TO HI

IF ANCX=N THEN 6960

KT
FRINT"FILE NOT FOUND"
RETURN

PRINT"FILE FOUND"

PRINTNAS$CX>: " ACCOUNT HUMBER":; AN(X)
FRINTAD3 (X3

PRINT*TELEPHONE HUMBER ":TE£<X)
PRINT”AMOLINT OWIHG %";A0CK)

z
vl

€118 PRINT"WEEKLY INSTALLMENTS $";WI(X)
6120 PRINT"THE LAST PARYMENT WAS MADE ON ";DA%(X)
6138 RETURN

1048 RETURN ;% ég$gT;l;HﬁT 1S THE NEW AMOUNT OWING": AO(X)
20080 PRINT"HIT ENTER WHEN THE CRSSETTE IS READY";ASS:FRINT#-1,NF 00
2010 FOR X=1 TO NF EASSH A ?233 éu$u1"mum 1S THE NEW WEEKLY INSTALLMEHTS"3WI(X)>
2026 PRINTH-1,NA¥ (XD, ANCKD , ADS (XD TES (XD » AGCXD 5 WI (XD, DASC r28e G
NEXT oA 2 2 ' £ 7290 INFUT"WHEN WAS THE LAST DATE A PAYMENT lans maos "5 DA (XD
2@42 RETURN 7306 INFUT"WANT TO CHANGE ANYTHING ELSE(Y/N)"
3600 FOR X=1 TO NF 7310 IF AA$="Y" THEH 78&5
Soig PRINTHAS (X £380 NFEY
F X/18=INT(X~10) THEN 3850 =
3050 NEXT 8010 INPUT"WHAT 1S THE CUSTGMERS NAME":NAS(NF)
3940 RETURN 8020 INPUT"WHAT IS THE ACCOUNT NUMBER"; AH(NF)
3950 INPUT"HIT ENTER TO CONTINUE":AA# 80838 INFUT'"WHAT IS THE ADDRESS";ADS$(NF)
3660 GOTO gggg {N:’UT”SSST Ig THE TELEPHONE NUNBER' 3 TESCNF)
5060 IN ME OF ‘oU 1 " NFUT” MUCH DO THEY OLE®; RO(NF>
5810 Fo:ULIfH‘Tno rlqg WEDETECR W (I3 Wi 1D S0 8060 INPUT"WHAT ARE THE WEEKLY msmLLMENTs" WI (NF)
S020 IF LEFT$(NA$(X).LENC(NS))=HNS THEN Sees 339:.7? ;E%T"UHEN WAS THE LAST PAYMENT MADE™:DAFCNF)
5830 NEXT
5040 PRINT'FILE NOT FOUND* 9000 INPUT"ARE YOU SURE YOU WANT ALL THE FILES DELETEDCY/N)":AN$
5@56 RETURN 9@10 IF ANE<)"™Y" THEN RETURN
5668 PRINT"FILE FOUND" gggg QE;SRZRINT”FILES DELETED"
PRINTNAS (X3 " 9 .
L L S0) S HECODHT INUHBER 7 > 19680 INFUT"WHAT IS THE NAME OF THE FILE YOU WANT DELETED":Ns
5890 PRINT"TELEPHONE NUMEEF" .n»:s 16605 IF N§="" THEN PRINT"ILLEGAL":GOTIJ 18010
5108 PRINT"ANOUNT OWING $";A0(X 19016 FOR %=1 TO NF
5118 PRINT"WEEKLY lemLLngms s-',wux) 10020 IF LEFT‘(NRS(X),LEN(N:)) N$§ THEN 10060
5128 PRINT"THE LAST PAYMENT WAS MADE ON ";DASCX) 1e03a

NEX
10040 PRINT"FILE NOT FOUMD*
RETURN

1006@ FRINT“FILE BEING DELETED"
10065 IF X=HF THEN NF=NF—1:GUTO 10160
106670 FOR Y=X+{ TO NI
16680 NﬂS(V-l)‘Nﬁt(V)
ANCY

TE!(V—D TE}(V)
(Y

=R
1813@ UI(V'I) UI(V)
1014@ Das{Y-1)>=DAsCY)
18156 HEXT:MNF=NF-1
10160 PRINT“FILE DELETED" :HASCNF+13="":AN{NF+1)=0
18170 RETURN
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(continued from previous page)
puter stores program lines, and placed in
line 40 of the subroutine.

You access the function by a Gosub "

command further down the program.
You enter the function in the form that
you want it, e.g.,
Y = SIN(X)
T = U"'V+W93
or you can even enter sequential steps,
S + *SIN(X): A = (S+4)/2.5

The subroutine can be repeated as
often as is necessary as each new function
will overwrite the previous one, and a new
colon and Rem is placed at the end of that
new function.

The TRS-80 Basic remembers its arith-
metic functions in specific codes, so it is
necessary to search the inputted string for
these functions. Line 110 performs this
task, with the arithmetic functions stored
in array F2$(n). If one such function is
found, the respective code is stored in the
array F3(n). This loop then repeats for
the next letter in the inputted string.

If an arithmetic function is not found,
the program moves on to the next line
120, and compares the character with the
arithmetic operator codes in the array
F1$(n). If there is a match, the specific
code is stored in array F3(n) and the
pi'ogram moves on to the next character
in the string F$.

If the operator is not found, the pro-
gram moves on to line 130 and checks the
ASCII value of the character. If it lies in

29 G0TO060

49 REM........
56 FETURN

69 REM ¥¥¥ SUBROUTINE TO INPUT FUNCTION
79 CLEAR 500
80 DATA =,213,+,265,-
222,L0G, 223,EXP, 224,C0S,225,S 1M, 22€, TAN,

NEXT 1%

1% ELSEMEXTI1%
149 NEXTI%

7

160 REM t¥¥ START OF MAIN PROGRAM

®% 1 A%-@ NEXTI% t ELSEA%=A%+1 "NEXTIX
In the listing Tis represented by | (line 80)

19 REM %¥% SUBROUTINE TO INPUT LINE INTO THE PROGRAM ¥X¥
3@ REM ¥¥¥ FUNCTION WILL BE PUT INTO LINE 49

DIM FIS(12):F1(12);F2$(13);F2(13);F3(59)

,206,%,207,,,298, L, 209, SGMN, 215, INT, 216, ABS, 217, S6R. 221, RND,
227, ATH. 228.RND, 222,FIX, 242

90 FOR I%=1 TO &'READ F13C1%),F1¢I%):NEXT 1% :FOR I1%=1 TO 13:READ F2¢C1%),F2¢1%)>:

187 INPUT"ENTER FUNCTIOM REQUIRED ";F#:'13%=1

110 FOR 1%=1 TO LEMN(F%)'FOR 12%=~1 TO 13'IF MID#C(F#,1%,3)=F2s(12%) THEN F3¢ I13%)=F
2012%) 1 13%=13%+1 ' I%=I%+2 -NEXTI%ELSE NEXTI2%

120 FOR I1%~1 TO 6'IF MID¥C(F%, 1%, 1)=F1%C11%> THEMN F3C13%)=F1¢11%):13%-13%+1 1NEXT
139 F4%~ASCCMIDECF$,1%, 13> IF F4%>=33 AND F42<{=99 THEN F3(I3%)=F4%: [Ix=1Ix+1

150 FOR I%=1 TO 13%-1:POKE17240+1%,F3CI%) NEXTIX POKE17240+1%,56: POKE17241+1%, 14

170 PEM A%=0:FORI%=17236T017296: PRINTI%, PEEKC 1% ), CHRE(CPEEKC 1%) ) IFAX-1OTHENINPUT
REM DISPLAYS CONTENMTS OF LINE 40

F$: inputted function to be Poked into
line 40,
F13: array of arithmetic operators,

F2$: array of arithmetic functions.

Binary clock

THE IDEA for this binary clock program -
first occurred to Killian McCourt of

Avoca Lawns, Warrenpoint, County

Down, while he was working on a base. -
converter.

The decimal-binary converter is con-
tained in the subroutine from line 5000
onwards. It works by dividing the integer
part of the variable T by 2. If the resultis-a
whole number, 0 is added to T, otherwise

s

1 is added. After several loops when T is
less than one, T contains the binary equi-
valent of the initial decimal value of T.

Lines 290 to 340 contain the routine
which formats the display, using strings to

make the time display neater. The clock
part of the program is in lines 360 to 420,
where the hours, minutes and seconds are
calculated and added up.

The program is intended as a novelty
only. The For-Next loop in line 350 gives
approximately a one-second delay after
all the conversions and calculations have
been done in the other parts of the pro-
gram. The speed of the program depends
on the length of the strings. i

16 REM s¥dyiiyyxiiiiuriiiiiirey

vali g g 20 REM ¥ 24~HOUR EINARY CLOCK #
the valid range, the value is stored in the S5 REM %  VERSION 4 1.SK %
array F3(n). 48 REM %  COPYRIGHT ¢C> %
The program takes the next character | | 35 K20 ¥ "‘“—téfg_'l‘g X
| in the inputted string and repeats the || 7a REM Trytdrtddtrakrsrtsssey
s ubll (e EniE stoitily (aElLeRy gg EIEEHRP;?E:T CHR3C23); PRINTR151,"24-HOUR" :PRINTE210, "BINARY CLOCK" tPRINT
: G ; PRINT@151,"24-HOUR" :PRINTE21E, " (" PRIM
coded. The program now movesonto line | | ipsczsy; “ :
150 and Pokes the array F3(n) valuesinto || 182 FOR 1= 1 TO 1880 :HEXT
e - e e - . e 02 i,
the space left in line 40, beginning at };gls_fimmus, ENTER THE CORRECT TIME IM THE FORM OF HOURS, MIMUTES & SECOMNDS
address 17241. A colon and Rem are || 126 INFUT"THE HOUR ¢IN DECIMAL) IS";OH
in i i 188 OH=INTCOH> 'IF QH<® OR OH>Z3 THEM 120
Poked in immediately afterward to make | | 155 PU2 s e’ iree N DECTMAL > ARE oM
all the remaining dots valid. 158 OM=INTZOM> :IF OM<® OR OM>5S THEM 148
There are 55 dots in line 40 after the igg égf‘il;_rzgg )ﬁ?g“gg(f_j IgpbggiggL;HgﬁE‘iigs
Rem. If you anticipate entering a function 198 FOR 1=1 T0 3 " °
with more than 55 characters, put more 192 UNrrlq Gg;g SB?G 219,T22? B,
P o 298 T=0H GOSUBSEGY H=T 'GOTO23
dot§ in line 49. Poking out the five-byte | [ 515 1_0w . Cosipsoms =T -50TOZ320
code for the line number is fatal. 220 T=0S 'GOSUESEES 'S=T :GOTOZ30
i % oo : 238 HENT
If you run line 170, it will show the | | 250 cort oy erpommcrnprronnns
contents of line 40 as stored by the com- | | 255 REM % START OF CLOCK ROUTIME x
puter, 10 lines at a time. When using the 268 REM # STRINGS ARE USED i
brouti f h 278 REM ¥  TD FORMAT DISPLAYT ¥
subroutine as part of a program, the pro- ZEB REM FRrffkefiyarddsersiieiies
gram can be placed from line 160 |1 838 K n e T encne ol Lock ik o731
. 26 = N CLM= - 9  LE=LEMC 5% >~
onwards. If you miss out the Rem state- | | 315 RHe=RIGHTSCHs,LH> +RMS=RIGHTSCME,LI> RSS=RIGHTS(ST,LS)
ments in lines 10 and 30 you must change | [ 228 HH$=STRING$CS-LH, 8" ) ‘[MME=STRINGSC6~LM,"8") +S5E=STRINGH(S-LS, 8" )
; , - 320 HE=HH$+RHE :ME=MMF+RME :ST=SSE+RSS
the Poke address numbers in line 150 t0 | | 355 ¢'s  pRINTRAGZ, HE+" + "smger : "e58
suit the new placing of line 40 in the || 28 FoRI=1 TO Z23@ 'HENT ‘¥¥€ APP. 1 BECOMD COUNT
; 360 IF 5=111911 THEN 333
Y 379 0$=0S+1 :T=0S 'GUSUBS®EE :S=T :L0TOZS
The following variables and arrays are 389 IF M=111011 THEM 488
—— 398 5=0 05=9 (OM=0M+1 :T=0M :GOSUBS®08 :M=T :GOTO29Q
@z IF H=19 HENW 428
" ter for F$ data. & Poké 485 19111 THEW 42
%: integer counter for F$, data, Oke | | 415 S=@ 0S=0 :M=@ OM=G (OH=0H+1 T=OH :GOSUBS3B :H=T :GOTO29@
routines, 420 H=g :QH=0 :S=A (0S=A M=@ :0M=3 :GOTO23&
11%: integer couriter for F1$ array, 5068 REM ¥EELECrptr AL Rt RO L O ey
,2°; < int 2 S il B F22 array S@1@ REM % DECIMAL TO BIMARY COMVERSION ROUTINE #
&5 INEEE (Y Y, 5028 REN FEAERrerdfale LERr iy o R Ry
13%: integer counter for F3 array, SR36 TH=""
F1: array for arithmetic operator codes, 5848 T=T<2 +IF T=IHTCT) THEN T$="@"+Ts ELSE T¥="1"+T%
F2: array for arithmetic function codes, 5978 IF T<1 THEN 5070 ELSE 5060
: . 5868 T=INTCT) :GOTDS5046
F3: array of F$ codes to be Poked into 5078 T=YALCTH) - RETURM
line 40, -
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The new Prism 132C
colour printer

manufactured
by Integral Data
Systems is the latest
addition to the DE range of
printers.

Combining reliability with
many high quality features such
as microprocessor driven
controller,correspondence
quality print, six software
selectable character sizes and
auto sheet feed. The Prism
prints the four basic process

S s e ————

J FMAMUJY J A S OND

SPECIAL OFFER ON PAPER
TIGER PRINTERS

T 445 92 cps.
Serial/Parallel Interface. 4
Graphics

152 cps.
SenaI/ParalleI Interface £5m
Grapbhics.

omaasuétﬁ.‘o‘{z

colours and mixes too, allowing
superb colour reproduction for

I kinds of chart .
Al knesiorehantsisnciEghe Data Efficiency Ltd

Finway Road,

Hemel Hempstead,
Hertfordshire, HP2 7PS
Tel:(0442) 40571/2

Telex: 825554 DATEFF G

® Full colour ® Sprint mode
(200 cps) @ Auto sheet feed

®Pinaddressable high-res. > /=
graphics’ \“\\ /\}5{

The Prism 132C full option

model comes complete at Ring for details of your
ONLY £-| 395 nearest stockist (0442) 40571/2
N 1
),{ ',:1l Dealer enquiries welcome
Data tfficiency Lid
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LONELY Genie I Microcom-
puter, early eighties, with large
peripheral family but currently
unattached, would like to meet
interesting, attractively pack-
aged software, Genie or Tandy
specification, for programming,
problem solving, entertain-
ment and long-lasting
friendship. Reply in confi-
dence. Box No RS232.

ANSWERIN(: MACHINES
~fTice certified

Buying your first Genie I microcomputer is just the start of a long and enthralling adventure, for it won't
be long before you will want to expand your system with some of the wide range of peripherals which

make up the complete Genie System.

Firstly there is the

which immediately expands your
Genie’'s capacity to 32K RAM, and
up to 48K RAM ifrequired. It can
be connected to 4 disk drives, a
printer, RS232 interface or S100
cards.

‘\‘B

Then there is the

a compact unit with 80 column, § x
7 matrix print-out, which connects
to your Genie through the
Expander, or via the Parallel

Printer Interface.

The

gives you greater storage
capacity and full random access
file handling, with the option of
double-density through a
special adapter.

New Dual Disk Drive

now available!

l Genie Computer System. I enclose 25p postage.

Finally, there is Genie’s very own
[ ]

amust if you want to let the rest of
the family watch their T.V. in
peace!

Available in B & W or greentube.

I W Telephone: 0629 4995.
Telex: 377482 Lowlec G.

The supreme advantage of the Genie I system is
its compatibility with the TRS 80, which means
that literally 1000’s of pre-recorded programs are
already available, just waiting to be plugged into
your Genie!

The recent improvements in the Genie system,
including Extended Basic, sound unit and
machine language monitor, make it the ideal
system for the committed hobbyist, and an
excellent and easy-to-use educational tool.

) SPECIAL TECHNICAL GENIE
HOT - LINE ON 0629 4995

for all your technical advice and service back-up on any
aspect of the Genie system direct from the experts!

—-—————————-—'
Please send me FREE, 16 page colour brochure on the !

Telephone === PC-82

Chest.erfleld Road,
Matlock,
Derbyshme DE4 5LE.

—\‘\r

10) \\/V/JL
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1.2 Megabyte

ONLY £2,680
or £16 per week rental

(exclusive of VAT)

The VIDEO DISK UNIT
can be linked with any
printer and comes with

a FULL YEAR’S
guarantee from EMG

------
- <

Dealers invited
Educational discounts

For Wordprocessing
and Accountancy

DISTRIBUTED BY EMG AT EMG MICRO CENTRES

The LONDON The SOUTH LONDON
-~ MICRO CENTRE MICRO CENTRE
47 Lower Belgrave Street 30 Heathfield Road
LONDON SW1 CROYDON

Telephone: 01-730 8791 Telephone: 01-688 0088

Contact us today for further information

An EMG Company



! MicroComputerLand

T

— et

Y
"“‘, \‘.'-

The IBM PersonaIComputer

available now from

MicroCompaterLand

Starting at £2800 -

,’I 6\@}0

* Extensive Business Packages e
* Fully Supported ,,/ J\"
* Easy-to-read Manuals E Y\%f% -
* Compatible Terminal SR
* | - s PRe -

Full Colour Graphics S
* Choice of Printers G
: Highest Quality Specification f’:&‘ﬁ;‘;"@& ew A

SE g
Large Memory Capacity e Q%f‘;obo S f‘*“?’&-
A

%72 e Circle No. 175 e O



Extending Basic

TO ALLOW my UK [0l to control a
TRS-80 Line Printer VII 1 wrote this
program by using added Basic com-

mands, writes R A Shackleford of Hamil-
ton. It also illustrates a method of extend-
ing Basic by adding user commands to it.

The TRS-80 Line Printer VII is a
dot-matrix Printer similar to the Seikosha
GR-80. In addition to the Centronics
interface it has a 600 baud serial interface
as standard. By providing switching be-
tween 300 and 600 baud on a UK 101 or
Superboard, and adding some circuitry to
indicate to the UART, through the CTS

“line, when the Printer is busy, control ot

the Printer can be effected through the
use of the Save flag. Printer-mode selec-
tion, head positioning and other control
functions can be controlled by turning on
the Save flag by a Poke 517,0 and then
using PrintChr$(X) statements where X
is the required control code for printing.

A better way to control the printer
would be to create Basic commands
which could be embedded as statements

20 Do +CODE 1M 6502 ASSEMBLY LAMGUAGE
3@ eane ;T ADD COMMAMDS TO BRSIC.
40 oroa JCOPYRIGHT R A SHFCKLEFIRD
58 Q@0 i 24 JAN 1982
8o 1FoQ % = $1FOD
se 1Fea ;STOP LINE FEED FROM FRINTING
19@ 1F20 C9eA POUTY  CMP #30R
112 1Fe2 Dev4 BNE HOLF
120 1F@4 JEXPRNSION LINK FOR FORM FEED CONTROL
132 1F24 EA MO
140 {F@S ER HOP
158 1FO6 EA HOP
160 1F@7 6@ RTS
17@ 1F@8 4CBIFC NOLF  JMP $FCB1
182 1F@B +COMTROL~C VECTOR BREFI FOR ADDED COMMANLS
199 1F@B A3&8 CYECT LDA £E8
20@ 1FaD CSFF CHF #$FF
219 IFOF DoE3 BNE HOT IHMM
220 1F11 4C2BFF JHP $FF9B
230 1F14 ;SAVE PRESENT 13,C4 POINTER VALUES
242 1F14 ASCE MOTIMM LDA $C3
250 1F16 SSEE STA $EE
260 1F18 ASC4 LDA $C4
278 1F1A 8SEF. STA SEF
280 IF1C sCHECK FOR COLON
29¢ 1F1C 200209 JSR $@0c2
39@ 1FIF C93A CHP #£3A i+ CHECK
31@ 1F21 DAZA BNE RSTOR2
320 1F23 SRESTORE UMLESS HEXT IS "P"
336 1F23 208C00 SR $02BC
348 1F26 358 CMP #£50 P CHECK
350 1F28 COIR BHE RSTORE
366 1F2A J "OM" TOKEN 7
372 1F2A 20BC00 JSR +00BC
380 1F2D C99@ CHP #4399 50K TOKEM
390 1F2F FOIF BEQ POH
400 1F31 i "STOP” TOKEN 7
410 1F31 C98F CchF #E6F SETOP TOKEN
420 1F33 FO2C BEQ PSTOP
430 1F35 3 "PRIMT™ TOKEH 7
448 1F35 €997 CHP #$97  PRINT TOKEM
45@ 1F37 F@34 BER PPRINT
460 1F33 "DEF" TOKEN 7
470 {F339 C995 cHP #5395 JDEF TOKEN
430 1F38 FO37 BEQ PDEF
450 1F30 ; "POKE" TOKEN ?
5@@ {F3D C395 P #$96
51@ 1F3F F@s54 BEG PPOKE
520 1F41 i "POS” TOKEM 7
530 1F41 C9B2 CMP #3682
548 1F43 FO71 BER PFOS
S50 1F4S iRESTORE IF NO VALID TOKEM
SE£@ 1F4S5 ASEE RSTORE LDA $EE
57 1F47 85C3 STA F03
530 1F4% RSEF LDA SEF
S99 1F4E 95C4 aTh $C4
60@ 1F4D 4CHBFF RSTOR2  JMP $FF9B
610 IFS@ ;
£20 1F5@ ;
530 1F5Q ;
54@ 1F50 i
659 1FS@ j
€50 1F5a ;
670 1F5@ ;
658 1F50 XK EEAEAHCOMMAND  HANDLERSKEXRRE 1 XKKE
€92 1FS@ i PON
700 1F5@ JOUTPUT TO PRINTER NOT SCREEM
710 IF5@ ASEA FON LDA #1090
720 1F52 SD1AGZ sTA $021R
73@ IFSS ASIF LDA #£1F
740 1F57 SD1B@2 STA $0218
(listing continued on next page)
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in any Basic program. One method of
doing this without excessively slowing the
execution of Basic is by attaching a com-
mand Parser to the Control-C check
routine to check each statement for the
presence of added commands. Adding a
machine-code routine of about 240 bytes
allows the addition of eight commands to
Basic to control printer output.

The program uses two bytes of page-
zero memory $EE and $EF for tempor-
ary storage. It only requires changes to
two bytes to relocate it to another area-in
memory. To use the routine

® Press Reset.

® Press C. answer memory size with 7900.

©® Press Reset.

® Press M then key in program from "1F00”.

® Enter "021C/0B, Carriage-return then 1F”.

® Enter "0000G to return to Basic via the
Warmstart routine”.

The additional commands are then avail-
able in Basic. After any Reset, re-enter
the monitor and execute the last two
steps to point the Control-C vector back
to the new routine.

The program operates by intercepting
the jump to the routine for the Control-C
key check which is stored at locations
21C/D. It first tests to see if the computer
is in immediate mode. If it is, it skips the
additional command routines. To speed
up the routine, a check is made only if a
colon is found, since the beginning of a
new line is a special case which would
require much more code to implement
and would, in consequence, run more
slowly. This also means that if an added
command is to be used at the beginning
of a line of code it is necessary to precede
it by a colon.

The routine then looks at the first
character following the colon to see if it is
the letter P which is used to precede all
the added commands. Otherwise the
statement is re-scanned by the normal
interpreter for execution.

If a P is found, the program checks for
one of a series of command tokens to
decide what action is required. These
tokens are those generated by the
interpreter from the normal Basic
keywords to speed up program execution.
If no valid token is found, an error is
indicated.

The program uses a number of routines
in the Basic interpreter as well as some
entry points in the monitor. Users of
monitors other than the Synmon and
MonUKO! may have to change some of
the monitor entry points.

The following are added:

PON. All subsequent output goes to the
printer and not the screen.

PSTOP. All subsequent output goes to the
screen and not the printer.

PPRINT. Prints contents of the grinter buffer
and performs carriage return without line
feed.

PDEF S. Sets printer to single-width print
mode.

(continued on next page)
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(continued from previous page)
PDEF D. Sets double-width print mode on the

(listing continued from previous page)

printer 752 IFSA 20BCE9 PEXIT  JSR $RABC
: . ) 766 1FS0 DOBS POPOS  BHE MOT IMM
PDEF G. Sets printer graphic mode. 779 IFSF Fee3 BEQ NOT IMM
PPOS (X). Positions print head to character 78e¢ 1Fel iPSTOP
osition defined b iable X 798 1F61 sOUTPUT TQ SCREEM,STOP PRINTING
pos eiined Dy variabie X. 800 1F61 ASEY PSTOP  LDA 4569
PPOKE (X). Positions head to dot X. 819 1F63 8D1AG2 STA $021A
$2@ 1FGE ASFF LDA #EFF
I g3z 1F58 8D1Be2 STA +0218
Double vision g;g 1’525 D@ED g BNE PEXIT  jALWAYS BRANCH
WHILE EXAMINING the character- 366 1FSD +CARRIAGE RETURN WITHOUT LIWE FEED
i &76@ 1FED AI1A PPRINT LDA #£1A
generator chip of my UK 101 I found that Eos ired nodles s o
joining pins 23 and 24 together gives a 83a 1F72 DRE6 BHE PEXIT
3 i i 9ea 1F74 iPDEF A
pll b e R Chris 310 1F74 JREPLACE A BY S.D OR G TO DEFINE MODE
Thompson of Orpington, Kent. Charac- 928 1F74 20BCHG PDEF  JSR $AOBC
ters 65 to 90 appear in lower case, as do 4 (7] T e 4
characters 97 to 122. Other characters, 350 (F7B C944 cHP #3544 3D
i 5 i 960 1F7D FO2R BER DOUBLE
1pclud1ng the cursor, also changed posi 0 e o e ©
tion. 230 1F61 FooB BERQ GRAFIC
e : d reate 990 1IFE3 4C9BFF Jmp $FF9B  SERROR QUTPUT
; L Ing pins I3 2.’ an 3 of IC 70 creat 130a 1F86 ASLE SINGLE LDA #¥1E JCONROL CODE
inverse video reminiscent of the ZX-80 191@ 1F8E LO9s BME OPUIT
screen, without the flicker. If pins 2 and 3 1620 1IF8A AS1F DOUBLE LA #$1F  ;DOUBLE COHTROL
. 1239 1FBC DR@2 BHE OFUT
are joined, about 80 percent of the screen 1e4e 1FSE AS12 GRRFIC LOA #$12  GRAFHICS MODE
appears normal, while the remainder con- UEEE HWEely ZEEAEE (U7 g T $7CBL
: : 4 1@6@ 1F53 DBCS BNE FERIT
tains a repeated image of the last line and 1070 1F35 ;
: 1028 1F9S 3
half of the top section. ToEct ’
118@e 1F95 JPPOKE (%)
1 111@ 1F35 ;QUTPLITS DOT POSITION FOR MEXT PRIMTING
Random Poking P . 112 1F3S JBASEL ON VARIABLE X.RANGE @<X<473.
WHEN I WAS asked to write a graphical 1130 1:_93 ggacga PPOKE  JSR $00BC
. 40 1F9 1B LDA #$ iE
program for the UK 101, writes Jona- }15@ 1FoR 20B1FC JgR ,;Fég‘l =
thon Sunderland of Berkhamsted, 1:62 1Fap 991? LDA wéa sPOS
5 g 1179 1FSF 20B1FC JSR $FCEL
Hertfordshlre, I came up with a program 1189 {FA2 20FSAE J5R $ABFS
that generates four random characters 1 ég@ if_zﬁ 292595 JSR $AEAS  H/L IN AE/AF
. 120@ 1FAB ASAE LDA $AE
:and Pokes them so that the first character 1210 1FAR ZeBIFC ISk $FCEL  H
is repeated to fill a quarter of the screen. iggg 1;22 2227;- 502' - .
. [ SR CEl H
The next character fills the next quarter 1242 1FBZ DOAS PLINK  BME FOPDS
and so on. 1250 1Fe4 FOA? BER POFOS
: : 1260 1FBE -
Once t}_le process is complete it starts 1270 1FEE :
over again using four more random 12§g i’ﬁgg i
characters. 1500 1786 y
1310 1FB6 JFPOS (%)
LIST 1329 1FBE ;POSITIONS PRINTER TO CHARACTER LOCATION
20 A=INT(RND(130)#254+1) 1330 |FB& ~ jDEFIMED BY . RAMGE @<{X<79 ~
- 2 1340 IFBE 22BCAE FPOS  JSR $EPBC
30 B=INT(RND(130)%254+1)
3 1350 1FBY A91@ LDA #£19
40 C=INT(RND(130)#254+1) :
| £360 1FEB 20E1FC JSE $FCBL  ;POS
S5O D=INT(RND(130)*254+1) 1370 IFBE 20FSRE JER $ABFS
60 IFA=BORA=CORA=DTHENZO 1380 1FCI 26@5AE ISR SAEGS
70 IFB=AORB=CORB=DTHEN30 1390 1FC4 R4AF Loy $AF
80 IFC=AORC=BORC=DTHEN40 140 1FC6 A9 LDR #5200
90 IFD=AORD=BORD=CTHENSO 141i@ 1FC8 F8 SED
100 FORU=53259T0S3282:POKEU,A:NEXTU 142¢ 1FC3 18 BCDCOH  CLC
110 FORU=53323TO53346:POKEY.AINEXTU 1433 i;ES ‘85;‘31 ?gc #5001
120 FORU=53387T053410:POKEU, A INEXTY L = E y
130 FORU=53451T053474 :POKEU, A INEXTU e D R iy aziag
140 FORU=53515T053538:POKEU,A:NEXTU ‘i47a 1FDO 48 PHA
150 FORU=53579T053602:POKEL,A:NEXTUY 1480 LFD1 29F0 AMD #EFmE
160 FORU=53G43TOS53B6E : POKEL A INEXTU 1430 1FD3 4A LR A
170 FORU=53707T053730: POKEL A :NEXTU 1502 1FD4 4R LSR A
180 FORU=53771T053794: POKEU,CINEXTU 1519 LFDS 4R LSR A
190 FORU=53835T053858:POKEU.C INEXTU 152e 1FDE 4R LSR A
200 FORU=53899T053922:POKEU,C:INEXTU 1530 1FD7 @930 ORA #$30
210 FORU=53963T053986: POKEY,C INEXTU 1546 1FD9 28B1FC Jsk L
220 FORU=54027T054050:POKEY,C INEXTU 1556 1FDC 58 PLA
- o 156@ LFDD 29@F AND #£0F
230 FORU=54091T054114:POKEU,C INEXTU z
. 0 3 1570 1FDF @939 ORA #130
240 FORU=54155T054178:POKEU,C :NEXTU 1586 1{FE{ 26BIFC JSR $FOB1L
250 FORU=54218T054242:POKEU,CINEXTU 159 1IFE4 DACC EHME PLIMK
260 FORU=33Z83T053306:POKEU,DINEXTU 1600 1FEE FOCR EERQ PLIMK
270 FORU=53347T053370:POKEU,D :NEXTU 1616 1FES .END
280 FORU=53411T053434:POKEU, D INEXTU \D1FE@. IFES
290 FORU=534757053498:POKEU,D:NEXTU ® 1 2 3 4 5 6 7 8 5 A B CDEF
300 FORU=53539T053562: POKEL D NEXTU 1FP@ CS @A DG 84 EA EA ER €@ 4C Bl FC AS 8& CS FF DA
310 FORU=53603T053626: POKEY, D NEXTU IF18 @3 4C $B FF AS C3 85 EE AS C4 85 EF 20 C2 2@ ©3
320 FORU=53667T053690:POKEU,D :NEXTU 1F20 3A D@ 2R 20 BC @@ C3 Se D 1B 2@ BC @@ C9 9@ Fa
330 FORU=53731T053754:POKEU,D:NEXTU 1F30 1F C3 8F F@ 2C C9 97 F@ 34 C9 95 Fo 37 C9 96 FB
340 FORU=53795T053816:POKEY, BINEXTU 1IF42 54 C9 B2 F@ 71 AS EE 85 C3 ﬂg EF sg g“ ;g SB "::;
350 FORU- aip B NEX 1FS@ A9 @@ &0 1A @2 A9 IF SO 1B A2 22 BC @@ 5 F2
GRll=S 399 ATCBEERS WAl CLub.: EXTY 1F6@ B3 A3 8% 80 1A @2 AS FF §D 1B 82 D@ ED AS 1A 28
360 FORU=S39Z3T0OS3946:POKEU,B INEXTU .
- : T \F?8 B1 FC D@ E5 28 EC @@ C9 53 F@ @B CI 44 F@ 9B C9
370 FORU=53987T054010:POKEU,B INEXTU , b .
- : 5 1F3® 47 F@ @B 4C 9B FF A9 1E D2 @6 A IF D@ @2 A9 12
22D PO =0l ATk 0705 (el = o i 21l 1F30 28 B1 FC Do C5 2@ BC @@ A9 1B 20 Bl FC A9 1@ 2@
390 FORU=54115T054138:POKEU,B INEXTU 1FR@ B1 FC 22 F5 AB 2@ @5 FE A% RE 20 B1 FC AS AF 2@
400 FORU=54179T054202:POKEU, B INEXTU 1FE@ B1 FC 0@ A9 FA A7 20 BC 97 A2 1@ 22 Bl FC 2@ FS
410 FORU=54243T054270:POKEU,B :NEXTU {FCe AP 20 @5 AE A4 AF A9 9@ FE 18 69 @1 S8 DA FA DS
420 GOTOZO IFDE 48 29°F0 4A 4R 4R 4R G5 33 20 Bl FC 63 29 2F @9
OK 1FEe 30 28 BL FC D@ LC F@ CA o
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ZX-80/81
LINE-UP

Bar chart

THE HISTOGRAM PLOTTER program from
Darren Moseby of Clay Cross, Derby-
shire, fits into the ZX-81’s rather limited
memory. When Run, the program comes
up with the prompt “No. columns”, and a
number between 0 and 11 should be
entered. The prompt “Input No. n
columns” comes up, where n is a number
between 1 and a specified column
number. A number between 0 and 20
should be entered in response.

When all the column values have been
entered there is a short pause and the
screen clears. The graph is then plotted,
using two different graphics characters
for the alternating columns.

The program can easily be expanded if
more memory is available, and can be
implemented on other micros that have a
Print At X, Y command.

Line draw

A STRAIGHT LINE from a point with co-
ordinates X1, Y1 to a second point X2,
Y2 is constructed by the program from
M Saiepour of Nottingham. It also deter-
mines whether a third point X3, Y3 lies
on the line. The ZX-81 must be fitted
with the 16K RAM.
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1a REM # FAR-CHART #
26 SCROLL

2 FRINT "HO.COLUMNE 7"
40 INFUT A

sa SCROLL
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=S FOR B =1 TO R

el SCROLL
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138 HEXT B
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126 FOR €C =1 70 B-1

288 FOR D = 1 TO 2:0)
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If the gradient of the line is equal to the
gradient of the line from X1, Y1 to X3,
Y3, and X3 lies between X1 and X2, and
Y3 lies between Y1 and Y2, then the
point X3, Y3 lies on the line. For values of
X and Y which are off the screen, the plot
statement must be removed from line
120.

Print At programs

A SUITE of programs demonstrating the
use of the Print At statement comes from
D Stocqueler of Exeter. The programs
were originally written for an 8K-Rom
ZX-80 and can be converted for use on a
ZX-81 by slight alterations to the Pause
statements.

An adequate explanation of the Print
At statement is given in the Sinclair
manual, it does away with calculating the
address of the shifting display RAM and
then having to Poke characters into this
area.

The Etch-a Sketch program simulates
the simple, children’s drawing toy. A line

Etch-a-sketch
16 LET A=11
2&  LET B=1&
3B PRIMT AT A.EB.
"(arzehic spaced”
4@ FAUSE (&
56  LET A%=INKEY!
ea IF "5t THEM LET E=E-1
7e IF ' THEM LET A=A+1

S IF A ' THEH LET A=A-1
Q& IF A ' THEW LET B=E+1
1aa  IF A% ' THEH CLS

11& IF AF="1" THEN PALUSE 26@
128 GOTO 3@
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is drawn in the direction of the arrows on
keys 5,6,7 and 8 every time one of these
keys is pressed. Pressing key O clears the
screen and key 1 stops the flicker on the
7ZX-80 for long enough for you to exam-
ine what you have drawn. Do not draw
lines to the very top, sides and bottom of
the screen as weird thing begin to happen
if you try.

The object of Skier is to manoeuvre
yourself down a ski slope without collid-
ing with any trees. As with most arcade
games, there is no way of beating the
machine; the object is to beat your own
high score.

(continued on next page)
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The game auto-starts itselt to save con-
tinually pressing Run, Newline etc. The
skier automatically travels to the left and
only moves to the right if B js pressed. The
skill level can be changed by altering the
value in line 100. Beware of trying to
avoid the trees by moving to the edge of
the screen as the program counters this
tactic.

The short routine in Sliding Letters pro-
duces a most interesting display. The
computer accepts a string input, prints it
on the screen at different places and then
scrolls. It will work on an 8K ZX-80 as
long as

45 PAUSE 10

is added. For an effective display the
inputted string should consist of inverse-
video characters.

Sliding letters

16 INFUT RAF

20 FOR F=1 TO 26

a8 PRIMT AT F.RHMD
ZH;AF
SCROLL

HE=T F

SOTO 28

Card shuffle

THE FOLLOWING ROUTINE. entitled Card
Shuffle will be usefiil to those intending to
write their own card-game programs.
writes Gary Nugent of Dublin, Ireland.
The routine shuffles suited cards, which
are required in Poker, for example.

Line 10 should be the first line of the
program. Lines 11 to 20 can be pldced
anywhere within the main card-game
program.

The cards and their suits can be read by
Peeking locations 16427 to 16530; 16427
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Think quick

THE GAME of Vitesse tests the partici-
pant’s ability to think quickly, writes
Douglas Fyffe of Exeter, Devon. When
the program is run, an asterisk appears in
one of 10 positions along the screen.

The first asterisk remains on the screen
for one second and, in that time you must
find the correct firing key and press it.
The firing keys are

T2 5 4% oo 75 Bl [

If you have chosen the right key, the
asterisk explodes and the game speeds up.
If you are wrong the game slows down.

After 15 asterisks have ap<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>