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8K ON BOARD MEMORY!

5K RAM. 3K ROM or 4K RAM, 4K ROM (link
selectable) Kit supplied with 3K RAM. 3K ROM
System expandable for up to 32K memory

2 MICROPROCESSORS

Z80 the powerful CPU with 158 instruction. including
all 78 of the B0BO, controls the MM57109 number
cruncher. Functions include +, —, *. /. squares,
roots. Iogsggxponenuqﬁ trig functions, inverses etc

2 KEYBOARDS! Range 10777 10 9 x 197 to 8 figures plus 2 exponent
56 Key alphanumeric keyboard for entering high level digits
language plus 16 key Hex pad for easy entry of
machine code
EFFICIENT OPERATION

Why waste valuable memory on sub routines for

GRAPHICS! numeric processing? The number cruncher handles
64 character graphics option — includes everything internally!

transistor symbols! Only £18 20 extra!

MEMORY MAPPED RESIDENT BASIC

high resolution VDU circuitry using discrete
TTL for extra flexibility. Has its own 2K
memory to give 32 lines for 64 characters

with extended mathematical capability. Only
2K memory used but more powerful than
most 8K Basics!

KANSAS CITY

low error rate tape interface

1K MONITOR
resident in EPROM

SINGLE BOARD DESIGN
Even keyboards and power supply
circuitry on the superb quality double
sided plated through-hole PCB

yccw 80 NOW ONLY

£225 . var

5

COMPLETE KIT

Cabinet size 19.0" x 15.7" x 3.3"". Television not included in price.

PSI Comp 80.Z280 Based powerful scientific computer
Design as published in Wireless World

The kit for this outstandingly practical design by John Adams published in a series of articles in Wireless World really is complete!

Included in the PSI COMP 80 scientific computer kit is a professionally finished cabinet fibre-glass double sided, piated-through-hole printed circuit board. 2
keyboards PCB mounted for ease of construction, IC sockets, high reliability metal oxide resistors, power supply using custom designed toroidal transfarmer. 2K
Basic and 1K monitor in EPROMS and of course. wire. nuts. bolts. etc

el e e T ¥ ol KIT ALSO AVAILABLE AS SEPARATE PACKS
I . . S i e s For those customers who wish to spread their purchase or build a
. personalised system the kit is available as separate packs eg. PCB
E‘Isﬁ" x 12.5) £43.20. Pair of keyboards £34.80. Firmware in EPROMS
0.00. Twloldel transformer and power supply components
£17.60. Cabinet (very rugged, made from steei, really beautifully
finished) £26.50. P.S. willgreatlv enhance any other single board
computer includin?‘ OHIO SUPERBOARD for which it can be readily

modified. Other packs listed in our FREE CATALOGUE.

O

PSI COMP 80 Memory Expansion System

Expansion up to 32K all inside the computer's own cabinet!
By carefully thought out engineering a mother board with buffers and its own
power supply (powered by the computers transformer) enables up to 3 8K
RAM or 8K ROM boards to be fitted neatly inside the computer cabinet.
Connections to the mother board from the main board expansion socket is
made via a ribbon cable.
Mother Board Fibre glass double sided plated through £39.60
hole P.C.B. 8.7 x 3.0" set of all components
including all brackets, fixing parts and ribbon
cable with socket to connect to exoansion plug

J : 8K Static EIE’E glass double sided plated through hole £12.60
RAM Board 506 x4.8"
Set of components including IC sockets, plug £11.20
# and socket but excluding RAMs.
Complete set of board, components, 16 RAMS £88.50
8K Fibre glass double sided plated through hole £12.40
ROM Board P.C.B. 5.6" x 4.8"
Set of components including IC sockets, plug £10.70
and socket but excluding ROMs
Valus Added Tax not included in prices 2708 ROM (8 required) £8.00
PRICE STABILITY: Order with confidence. Irrespective of any price Complete set of board, components, 8 ROM's £68.50

changes we will honour all prices in this advertisement until October
31st, 1980. If this month’s advertisement is mentioned with your
order. Errors and VAT rate changes excluded.

EXPORT ORDER: No VAT. Postage charged at actual cost plus £1.00
handling and documentation.

U.K.ORDERS: Subsequent to 15% * surcharge for VAT. NO charge is P WERTHAN ELE CTRON I cs
made for carriage. *Or current rate if changed.

SECURICOR DELIVERY: For this optional service (U.K. mainland only) PORTWAY |N DUSTR 1AL ESTATE AN DOV ER
B e ANDOVER HANTS SP10 3MN (0264) 64455

SALES COUNTER: If you prefer to collact your computer from the fac-
tory, call at Sales Counter. Open 8 a.m. — 12 noon, 1 — 4.30 p.m.
Monday — Thursday.
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A new approach to
hard copy

A main printer for micro-
computers.

A second printer for minis.
Fully programmable with own
memory.

The most versatile 96 column
printer you've seen.
New from Weyfringe.

Meets so many applications
Century prints Invoices, statements, and
ledger accounts for business routines. Take
care of data-loggin r systems linked tc
process control and instrumentetion
Century accepts friction-fed single A4
sheets, sprocket fed continuous stationery,

eventally rolls.

Century has all the features
You'll need the literature to apprecate just
how much care has gone inta Century's
design; to see the options that come with a
fully programmable printer. Clip the coupon
for your free copy of the Century literature
and compare performance with any printer
you've ever thought about

Technical outline

Available now as a receive-anly terminal
Qut soon as keyboard send-receive model
Continuously self-diagnostic
112 CPS nominal throughput rate; bi-directional
Baud rates up to 9K6&
Condensed print feature (up to 132 columns on A4)
Interface flexibility —-RS 232, parallel centronics etc

Please send me full details on the Weyfringe
I Century printer. cT80

Name

|
SRR ‘ Pasition - =
Ill

Qrgamsation

Weyfringe Ltd

Longbeck Road, Marske, Redcar,
Cleveland TS11 6HQ.

’ Tel [0642) 470121
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MICRO MART

ICs MEMORIES

EPROMs 2708 ...... £6.50each 21L02 ... . £0.80each

EPROMs 2716 ....£15.00each 4027 ..................... £1.99each
4116 £4.50each
2114 ... : £4.00each
280 DEVICES
MK3BEO .. v £9.500aCh
MK3881(P10} ....... £6.25each
MK3882(CTC) ..... £6.25each
VOLTAGE REGULATORS
7805 - 57peach
7812 57peach
7815 S57peach
7824 57peach
7805 140peach
i e ... 140peach
7915 ... ... 140peach
7918 ... 140peach
7924 ... ... 140peach

Y Add VAT and 30p P&P

to all orders

NASCOM-2

MEMORY @ 8K Microsoft BASIC @ 2K NAS-SYS 1
monitor @ 1K Video RAM @ 1K Workspace/User RAM
®0n-board 8 sockets provided for memory expansion
using standard 24-pin devices: 2708 EPROMS and
MK4118 static RAM.MICROPROCESSOR @ Z80A
which will run at 4MHz but is selectable between 2/4
MHz. HARDWARE @ Industrial standard 12" « 8
PCB,through hole plated. masked and screen
printed.All bus lines are fully buffered on-
board.INTERFACES e Licon 57 key solid state

NASCOMIMP PLAIN
PAPER PRINTER

The Nascom IMP (Impact Matrix Printer) features:
@60 lines per minute ® 80 characters perline ®
Bi-directional printing ® 10line print bufter @ Automatic
CR/LF @96 characters ASCll set(includes upper/lower
case. $, €)@ Accepts BY" paper (pressure feed)
® Accepts 94" paper (tractor feed)

SHARP’S DESK-TOP
BRAIN. MZ-80K
FROM £480:.. .

An amazing Z-80 controlled personal computer
supplied with 78-key ASCIl keyboard; 14K extended
BASIC;VDU (40 characters » 25lines);fast cassette
facility;4K monitor ROM;80 ~ 50HR Graphics;and a
choice of 20K,32K or 48K of internal random access
memaory.

A 50-pinuniversal BUS connector allows the addition
of printer, floppy discs.etc. There s also a built-in
3-octave music function.

20K System £480 - VAT
32K System £529 . VAT
48K System £599 - VAT

MZBOFD (twin floppies with 208K) ............ £780 - VAT
£517 + VAT
r— AT

MZBOP3 Printer
MZBO 1/ Interface .........c..ccconmiecnns

keyboard (included) ® Monitor/domestic TV interface T / teed f
® Kansas City cassette interface (300/1200 baud) or 1.1(;?;?!.::[}8{:!555;}';?”‘; S,&Eﬁi?;g%;gfn
RS232/20mA teletype interface. —

synchronisation of baud rate
@ Serial RS232 interface

@ Optional TRS80interface

@ Ribbon cartridge £9.90+ VAT
® 2000 sheets Fan Fold paper
£18.00+ VAT.

The Nascom 2 kit is supplied complete with
construction article and extensive software manual
for the monitor and BASIC.

EXPANSION OPTIONS
®MK4118€10 + VAT each;

16K RAM A Board £140 + VAT,
32K RAM A Board £185 + VAT,
48K RAM A Board £230 + VAT,
16K RAM B Board £127.50 + VAT

Nascom Imp

£325

Nascom 2 Kit Price Plus VAT + P&P £2.99

£22

Plus VAT
.P&PE£2.00

NASCOM-1

12" . 8"PCB carrying 5LSI MOS packages, 16 1K MOS
memaory packages and 33 TTL packages. Thereis
on-board interface for UHF or unmodulated video and
cassette or teletype. The 4K memory block is assigned
to the operating system and video display leaving

a 1K user RAM. The MPU is
the standard Z80 which is
capable of executing 158
instructions including all 8080
code. Built price £140 + VAT,

Nascom-1Kit Price

£1257;

+P&PE£1.50

nascom micro Iml’

NASCOM FIRMWARE IN EPROM NASCOM HARDWARE
NASPEN ... ... £30.00 + VAT + 30p P&P Motherboard ............. . £5.50 + VAT + 50p P&P
ZEAPZ ... ... £50.00 + VAT + 30p P&P  Mini Motherboard . £2.90 - VAT + 50p P&P
NAS-5YS 1 .. £25.00 - VAT + 30p P&P 3ampPSU ... £29.50 - VAT + £1.50 P&P
NAS-DYS ... ... £37.50 - VAT - 30p P&P VERO DIP board .. £12.50 + VAT - 50p P&P
NAS-DEBUG .. ... £15.00 - VAT ~ 30pP&P FRAME ............. £32.50 + VAT +- E2.00 P&P
NAS-SYS3 ... .. £40.00 - VAT - 30pP&P 8Amp PSU Built ... £105.00 + VAT - £2.T5 P&P
Econographics . ... £30.00 - VAT + 50p P&P
1/0 Board ... £45.00 - VAT - 50p P&P
NASCOM SOFTWARE ON TAPE Buffer Board .. £32.50 + VAT « 50p P&P
BK BASIC . e £15.00 - VAT - NEW
ZEAP 2 . £30.00 - VAT + 50p P&P  NAS-BUS EPROMBoard  £55.00 - VAT + 50p P&P

NEW

POCKET COMPUTER
FORUNDERZ£100+VAT.
SHARP PC-1211

It'strue! A real computer thatemploys the BASIC
programming language and fits into a pocket!

The PC-1211 measures only 175mm wide by 70mm
deep by 15mm high and weighs a mere 170g (less than
€ ounces) yet look atits features! Up to 1424 program
steps, 80 character input line with full editing features,
18 user definable keys, 24 character alpha-numeric
LCD display and built-in tone function are included.

An optional cassette interface is available for loading
or dumping programs or data. The PC-12111s battery
operated, has an auto power off
function,and maintains all £91.26
- VAT

programs and data in its
memory even after the power (cassette interface
£13.00 - VAT)

has been turned off.
i v R S e R R
VISIT OURNEW SHOP

Just 200 yards approx. Amersham station

We stock PET at discount prices, Sharp MZ-80K.and
extensive range of electronic components including ICs,
discrete semiconductors.capacitors.resistors, VERO
products, OK Tools and accessories for both
professional and amateur constructors

INTERFACE COMPONENTS LTD.

OAKFIELD CORNER, SYCAMORE ROAD, AMERSHAM, BUCKS HP6 6SU
TELEPHONE: 02403 22307. TELEX 837788
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TEXAN MATE

A new Command Module has been
added to the range available for
the Texas T199/4 home computer.
Called Video Chess it has been pro-
duced with the assistance of David
Levy, an International Master and
well-known computer games per-
son, and offers up to three levels of
play, each with three levels of
style. All moves are entered in the
standard algebraic notation and
the machine will assist at any point
in the game. One Iinteresting
feature is that up to nine indepen-
dent games can be played
simultaneously, useful for clubs
etc. Many other features are built-
in including a “try again” and
‘freeze” facility or you can use the
machine to solve standard pro-
blems The T1 99/4 machine is cur-
rently selling for around £990 in-
cluding VAT and the Chess module
costs a further £44.95. The price is
high compared to other systems
because a US standard TV set is
needed to display the colour
graphics. For more information
contact Texas Instruments at Man-
ton Lane, Bedford MK14 7PA or
ringon 0234-67466

SHOWTIME

Yes, it's that time again folks
Breadboard is about to make its
annual appearance at the Roval
Horticultural Halls between
November 26 and 30. This, the
third show, will be bigger and bet-
ter than ever, mainly due to the
fact that our group of magazinesis
staging it. Owing to the record
crowds last vear we will have a late
night on Thursday November 27
and will also stay open on the Sun-
dd\.‘ SO even more of you can come
and enjoy the event For further
details of the show please watch
these pages or if you are interested
in exhibiting contact Trident Inter-
national Exhibitions Ltd, 21
Plymouth Road. Tavistock, Devon
PL19 BAU Make a note of the date
in your diary now and we'll see you
then

LINK-IN PROGRAMS

Owners of the Commodore PET
and the Commodore discs can
now take advantage of modular
programming techniques with a
new software package called
LINKER. Produced by Dovetail
Computer Systems it allows the
generation of a routine library
on disc and the access of these
routines through the main pro-
gram. All you do when writing
the main program is to allocate
a REM statement to each
subroutine you wish to call con-
taining the phrase “*INCLUDE"
The LINKER is now run and
builds the complete program. If
you modify the subroutines at a
later date you simply re-build
the program and all the
subroutines are updated. For
further details of this interesting
package contact Dovetail at 17
Burlington Street, Blackburn
BB2 6ES or ring on 0254-665867.

TANDY CONTROL

Owners of the TRS 80 who have a
lusting for the outside world may
be interested in a new intertace
unit called the IF-100. The box is
self-powered and is based around
abreadboard unit and some TTL to
provide buffering of the bus
signals The other requirements are
that the host machine be of level 2
type and that it has a minimum of
4K user memory available. Costs
are £95 in kit form, £129 assembled
and £12 for the necessary cable
All prices are less VAT and P&P
For further details contact E &L In-
struments (UK) Ltd , Whitegate In-
dustrial Estate, Whitegate Road
Wrexham Road, Wrexham L113
8UG orring on 0978-263030

MORE AIMBITS

Yet more add-ons have been an-
nounced for the AIM 65 com-
puter. The latest bits include a
buffer board, card rack 8K
static RAM, 16K PROMROM
and a dual coms interface
board. Also introc
trouble-shooting ca
totyper for OEM us
products for the
also come from Tangerine
whose VDU card is selling well
and from other suppliers within
the UK For further information
on the range contact Pelco
(Electronics) Ltd., at Regency
Square -House, 26/27 Regency
Square. Brighton, Sussex BN1
2FH or ring on 0273-722155
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NEWS

EIGHTYEIGHTY

With an eye to the serious business
user, and not before time too,
Commodore have launched their
upgraded PETs Nicknamed the
Super PET by many the machine
has anew BASIC, a new 80 column
screen and several other goodies
worked into its little body The
priceis £895 plus VAT and they are
supposed to start deliveries in
August. The accompanying disc
drives are causing some problems
apparently, the DOS is proving
troublesome according to Com-
modore, so when these rather vital
components will arrive we're not
sure but they will cost you a further
£895 plus VAT They will store
more than the current drives but
are still 5% " based Commodore
are intending to market the two
'PET systems side by side and have
reduced the cost of the current 32K
model to £695 with the discs carry-
ing a similar tag. They are also pro-
mising a large range of business
oriented software for the Autumn.
Details are available from your
local computer store or direct from
head office at 818 Leigh Road,
Slough Trading Estate, Slough,
Berkshire

DATRON MOVE

The Datron Micro Centre in Shef-
field has found itself a new home
The move was made to cope with
the expanding business and will
allow displays of their range of
Cromemco and other machines
and their new software such as
Pascal for the NASCOM and
engineering packages for the
Sharp and AppleTT 2020. The
new address 15 2 Abbevdale Road,
Sheftield S7 1FD and telephone
calls should be directed to
0742585490

EAGER BEAVER

Beaver Svstems have added a
Renumber program for the Super-
board and UK 101 to their software
range The program resides in the
top 1K of system RAM and will
locate 1n any multiple of 4K
although custom versions will be
supplied on request. Line steps are
selectable between 1 and 255 and
all references are handled The
program can be yours for the sum
of £5 and if you have trouble in ob-
taining it, or any of the Beaver
range, you can write direct to them
at Norlett House, Dormer Road,
Thame, Oxon OX@ 30 C or ring on
OE4421-5020

ON COURSE

Back to school again, or looking
for an extra computer qualifica-
tion? Here are some computing
courses that are taking place
over the next few months. If you
are into Pascal you might be in-
terested in a series of five-day
courses being run by Cambridge
Micro Computers. The next one
is taking place between the 8th
and 12th of September at the
company’s training centre and
will cost £295 plus VAT per per-
son. For details of this and other
CMC events contact them at
Cambridge Science Park. Milton
Road, Cambridge CB4 4BN or
ring on 0223-314666. The Univer-
sity of Manchester is offering a
varied curriculum from “6502
Machine Code Programming’ to
“Microcomputer Statistics”
None of them appears to cost
more than E20 and full details
along with an application form
may be obtained from The
Department Of Extra-Mural
Studies, Manchester University,
Manchester M13 9PL. Port-
smouth Polytechnic is offering a
range of introductory and
special courses ranging from a
one day briefing for managers
and directors to a four day
course for engineers. Full details
are available on request from
Mrs  Anne Sizer, Portsmouth
Polytechnic, Department of
Electrical and Electronic
Engineering, Anglesea Road,
Portsmouth PO1 3D). The Man-
power Services Commission are
also offering a number of grant
supported courses for program-
mers and systems analysts and
full details can be obtained
from the commission at Selkirk
House, 166 High Holborn, Lon-
don WCIV 6PF

COSMACCARD

RCA are launching a new variant
of the 1802 COSMAC micro-
processor aimed at the industrial
user. Based around the double
Eurocard format it will become the
first in a series of boards based on

this low power CPU. Others in the
pipeline include a 4K CMOS RAM,
a control and display board, a
plant interface board and
anzlogue and digital interfaces
For details contact RCA Limited,
System Services, Ya-i1a Market
Place, Guisborough, Cleveland
TS14 6BN

DISTRIBUTOR
DEAL

Intelligent Artefacts have added
yet more American goodies to
their range of peripherals. This
month's acquisition is the range
of Seawell cards that are fully
compatible with AIM, KIM and
SYM computers. Among the pro-

ducts are two sizes of mother-
board. two RAM boards and an
EPROM programmer and a 6512
CPU board. Further information
on these and other products in-
cluding the Base 2 printer we
mentioned last month can be
obtained from them at Cam-
bridge Road, Orwell, Nr
Royston, Herts. Their telephone
number is Arrington 689

Recently launched by Microsense
the UK Apple people, is a thermal
printer called Silentype. Based on
the Trendcom series of machines,
it gives a direct screen copy of all
text and graphics, even in the high-
resolution mode. The printing 1s
dore at 60 dots per inch over an 80
column line width and
throughput 1s up to 40
cps in bi- directional
mode. All the
necessary firm-

ware s

HOT GRAPHICS

built-in and the complete
system, with interface card, paper
and manual costs £349 plus VAT
Extra paper is

available in

80" rolls

COMPUTING TODAY SEPTEMBER 1980

at £28 plus VAT for a box of ten
For more details on this and all the
other Apple products contact
Cherry Watret at Microsense Com-
puters. Maxted Road, Maylands
Avenue, Hemel Hempstead, Herts

HP27LE orringon (442

63561




DISCOVERED!

Fed up with losing your floppy
discs? BFI are offering lockable
floppy boxes in two sizes, A5 for
8" ones and A6 for 5% ", which
are made in ABS with see-
through acrylic tops. There are

moveable dividers inside which
allow the 70 disc capacity to be
organised. Delivery is ex-stock
and further details are available
from Sharon Hall at BFI Elec-
tronics, 516 Walton Road, West
Molesey, Surrey KT8 0QF or by
phone on 01941 4066.

ALGOL A GO GO

Owners of the Exidy Sorcerer
who operate in scientific
establishments may like to take
a look at the new implementa-
tion of Algol 60. Two versions
are available, both priced at
£99, one of which handles low
definition graphics and the
other being equipped with 32 bit
precision arithmetic for greater

accuracy. Also announced
recently by Liveport is a new
Payroll package that conforms
to the full Covernment
specification on PAYE and
contracted-out pensions etc. All
documentation is produced
automatically including P45s
and payslips. For detail on both
products contact Liveport at
The Ivory Works, St Ives, Corn-
wall or ring on 0736-798157.

EYE EYE

If your Apple is giving you
eyestrain then you may be in-
terested in a new add-on that
doubles your screen capacity.
Called ‘Doublevision’ it is a sim-
ple, plug-in board that converts
the screen display to 80 columns
in full upper and lower case let-

ters with 24 lines. Other
facilities offered include light
pen capability and program-
mable cursor mode. The board
costs £195 plus VAT. Details
from Mike Sterland at Personal
Computers, 194-200 Bishops-
gate, London EC2M 4NR or on
01-626 8121.

SOFT APPLES

Feeding a micro with software
can be a tiresome business so
it's a nice change to find a shop
that sells almost nothing but
Apple/ITT 2020 compatible pro-
duct. The shop is Computech in
the Finchley Road and among
their range is the award winning
Visicalc, Applewriter for WP en-
thusiasts, Sales, Purchase and
Nominal Ledgers for business
applications and Utilities for
anyone who wants to use the
discs to their full advantage. All
the software is documented and
it all seems to have been pro-
duced with the end-user in mind
and is simple to work. Also
stocked is a hardware interface
for RS232 fast printers that can
support baud rates up to 19,200
and is fully handshaking and bi-
directional. Cost of the unit is
E80 so it compares favourably
with other units on the market.
The star of the range is the
Micromux 8000, a 16 port
multiplexer system that allows
communication between any of
the 16 devices attached
Available in multiples of four
ports the prices start at around
£800 and the unit is suited to
both business and educational
markets. Drop in to the shop for
further details at 168 Finchley
Road, London NW3 6HP or ring
on 01-794 0202

-t

EIGHTY-FIVE
ENHANCEMENTS

Proud owners of that original
American Dream Machine, the
HP 85, can now add a number of
goodies. Among the recently
released add-ons are an HP-IB
(IEEE-488 to you) bus connector
and three new special ROMs.
The most awaited ROM controls
a printer-plotter combination
and is directly accessible
through BASIC. Also introduced
are a Matrix Math ROM and a
general purpose /O ROM
together with a new version of
the 85 called the 85F which
gives direct access to the HP-IB
and the I/O ROM as standard
features. The new variant costs
£2335 and the modules range
from £237 for the HP-1B down to
£87 for the Matrix Math and
printer-plotter ROMs. The
necessary ROM drawer is £75
and all prices exclude VAT, Fur-
ther technical information may
be obtained from the Advanced
Products Division, Hewlett
Packard Ltd., 308-314 Kings
Road, Reading, Berkshire RG1
4ES or by telephone on
073461022,

EXPANDING TEXT

Latest in a long line of in-
telligent matrix printers is the
model 801 from Whymark
Featuring true descenders on
text characters, graphics, user
definable character set,
automatic centering and full
forms control the unit has an im-
pressive pedigree. The matrix
head is good for 100 million
characters at its 140 cps bi-
directional printing speed. In-
telligence is imparted by a 6502
and a variety of options like ex-
tra character buffer and Cen-
tronics interface are available.
Standard interfacing is through

RS232 with baud rates of
759600 selectable. Because of
the built-in logic the printer can
also output bar codes and do
graph plotting to within one
character position in  1000.
Whymark also produce a range
of 40 column printers based
around their model 201
mechanism which use either tal-
ly roll paper or label rolls. These
are supplied with a wide choice
of interfaces including a PET
compatible |EEE. For informa-
tion on any of the range contact
Whymark at 6 Holmesdale
Road, Reigate, Surrey RH2 0BQ
or telephone on 07372-21753
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INTELLIPRINT

Newly arrived on the printer
scene, and just in time to
squeeze into our mammoth
survey, is a machine called Cen-
tury. Based around the Bur-
roughs PM 100 mechanism and
equipped with head logic and
bidirectional print capability it
has been developed by Wey-
fringe. The unit is supplied with
both serial and Centronics com-
patible interfaces and can han-

NEWS

dle communication rates of up
to 9600 baud. Print format is 132
characters per line with a 3K
buffer. Both tractor and friction
feed are available and the rib-
bon is stored in a cartridge for
easy changing. For a data sheet
contact Weyfringe at Longbeck
Road, Marske, Redcar,
Cleveland TS11 6HQ or ring on
0642470121,

SPIDERS BEWARE

If you need multiple copies of
printed documents in a hurry
and can’t wait until your multi-
part stationary has been through
the burster you might like to
hear about a new paper stock
called Speediweb. Produced in
up to six-part and in two styles,
Audit and Burst, the complete
form may be removed from the
printer from between the

sprockets directly after it has
been printed. Moore Paragon,
the people responsible for its in-
troduction, will also undertake
to design special forms for your
company as well as supplying
the standard blanks. For more
literature and your samples con-
tact Moore Paragon at the
Paragon Works, London E16
INW or ring on 01476 3232

CONFIGURE IT

Lifeboat, the software company
that describes itself as the “Soft-
ware Supermarket”, are proudly
offering their latest business
package called Configurable
Business System or CBS for
short. Basically a database
management package it is said
to allow true transaction pro-
cessing and will run on any

CP/M based system with at least
48K of user RAM. The program
itself costs £165 plus VAT and is
supplied with full documenta-
tion and demonstration soft-
ware or you can buy the
documentation on its own for
£30. For a more detailed descrip-
tion of the facilities offered con-
tact Lifeboat Associates at 32
Neal Street, London WC2H 9PS
or ring them on 01-379 7931,

DBMS 4 U

Business users of the 32K Com-
modore PET who find the infor-
mation handling facilities
limited can uprate their systems
with a Data Management
System from CompSoft. Recom-
mended by Commodore the
software can handle up to 5000
items per floppy disc with each
item being immediately accessi-
ble by a key code of up to 16

characters. Each item may con-
tain @ maximum of 20 fields so
the system is ideally suited to
address and mailing lists etc.
Full sort search and output op-
tions are built in along with a
certain amount of numeric
analysis. Potential users should
contact Heather Kearsley at
CompSoft, Old Manor Lane,
Chilworth, Guildford, Surrey or
ring on 0483-39665

USER FRIENDLY

Crashing in at just under the
£6000 mark comes a new system
from LSI Computers that is aim-
ed directly at the first time user
The new System M-One is added
at the bottom of the current
range of five systems and, com-
plete with software, costs £5995
Configured around an Intel
system with 8K of RAM, a VDU,
a 60 cps bi-directional matrix
printer and 612K of floppy disc

storage the computer is ideally
suited to the de-centralised
organisation that wants to have
the flexibility of several small
machines rather than one large
computer. The choice of sup-
plied software includes Inven-
tory Control, Invoicing and
Payroll operations among
others. For more detailed infor-
mation contact LS| Computers
at Copse Road, St Johns, Wok-
ing, Surrey.

MANUAL ENTRY

Micropad, the handwritten data
entry system, is to be distributed
by Scan Computers Ltd.
Originally developed by a
Government research team for
signature vertification by com-

puter the pad will accept
alphanumeric and special
characters written onto a

prepared form. The computer
performs the necessary
character recognition from
a stored data set

and echoes
back
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the recognised character to the
single line display. Suitable for
applications where there is a
large amount of clerical work,
the system is very flexible and
provides direct data entry, thus
saving time and mistakes, For
further information contact
Steve Russell at Scan Com-
puters, Chanctonbury House,
Church Street, Storrington,
Sussex or ring on Storrington
(09066) 4342




Professional
ASCII

MODEL KB 756
MODEL KB 756 MF 56 Key £46.50

. complete with metal mounting frame
)\\ODF.[, KB771 A 72 Key £49.50

— complete with metal mounting frarme

ER KEVBOARDS

Accessories available include:-
DC to DC Converter DC 512 £5.00
{for operation off single 5v supply)
Model 756 & 756 MF Only

| N

Edge Connector KB15P £1.95
Numeric Key Pad KB710  £7.50
Plastic Case (Black) KB705 £12.75

UK Orders add 15% VAT on order toral
Overseas Orders add £1.50 p&p
FULL DATA SHEET ON REQUEST
CITADEL PRODUCTS LIMITED
L‘| Department CT 50 High Street Edgware
Middlesex HA8 TEP Telephone: 01-951 1848

o][(eTp T

AIRAMCO LIMITED
Unit A2, 9 Longford Avenue,

Kilwinning Industrial Estate, Kilwinning, Ayrshire KA13 6EX
Telephone (0294) 57755 Telex 779808

TELE VIDEO INTELLIGENT TERMINAL/VDU
Feature for feature this smart CRT Terminal costs less
than mast dumb terminals.

Model 920C: Editing

9 Baud Rates {75-9600 baud)  Line/Character insert and
Exhillary Port delete, tabbing

Function Edit Keys Screan

Numeric Pad Dual intensity, non-glare

surface, reverse video
Display Format Field
24 lines x 80 characters Protact Field, blinking,
Character Formation blanking, underiine,
7x10 dot Matrix conversation and block modes,
Character Set self-test mode
96 ASCH displayable Parity
Cursor Control Odd, aven, mark or space,
Left, right, up, down, home, switch-selectable
carriage return, line feed, Fower Requirements
tab back tab 115/230 VAC 50/60 Hz, 65W
Communication Modes Dimensions
Full duplex, half duplex, Height: 13% " 33.66cm
10 or 11 bit word Width: 16% " 40.96cm
Communications Interface Depth: 207" 50.96cm

M What is an online telephone/television
information service?

B How can you use an online telephone/
television system to maximise profits for
your business?

M Prestel, Ceefax, Datavision — the variations
are bewildering — how do they differ?

VIDEOTEX

ROGER WOOLFE

The development of telephone/television online
systems is a worldwide phenomenon which will affect
everyone's business and personal lives, In the UK the
launch of the first public viewdata system, Prestel,
is already gaining momentum with its ease of use and
relatively low cost.

This book explains the techniques involved and the
impending developments. Roger Woolfe presents a
clear picture of the present state of the industry and
the potential of this major new medium. The book
includes a glossary of technical terms used in connec-
tion with these services.

ISBN 0 85501 493 8

NEW APPROACHES TO
SYSTEMS ANALYSIS
AND DESIGN

Editor: PETER HAMMERSLEY

New approaches to systems analysis and design which
may help to alleviate a growing dissatisfaction with
the performance of existing computing systems.
Topic areas covered range from the impact of social
movements and changing technology to full discussion
of data bases and interfaces.

[SBN 0 85501 492 X

£7.00

£3.60

Heyden & Son are publishers and sole worldwide
distributors for The British Computer Society
for free details of current publications please complete
the form below.

ORDER FORM
Please send me post free:-
[J copy/copies of VIDEOTEX at £7.00

[0 copy/copies of NEW APPROACHES TO
SYSTEMS ANALYSIS AND DESIGN at £3.60

[ Free descriptive leaflet on VIDEOTEX
and related computer books.

I enclose my remittance for £.......coovvviiiinn

Serial AS232C and 20ma Waight WEITIE in e i ik Gra S5 S5 506 sh wiw WX s -
current loop 30 pounds
PRICE: — £499.50 + VAT NAAPEERE e i) et pe) e S o TR
NEG SPINWRITER: B W o o e e e e e i i e e s e s
Complete with 5100 1/0O Master I/O Card and werd star V2 E
PRICE:— £1795.00 + VAT sme min e e
Dascripticn Unit Price. 2112 £ 210 BILS9E £ 145 740593 £ 086 H
0 E 550 21124 £ 225 | 8212 £ 199 | 74121 £ 075 Slgnature,,.,..,..‘...,,......,.....,..
280cTC £ 650 | 2708 [ 450 | 8218 £ 226 | 7415122 £ 078
80RO £ 850 | 2716 £14.95 | 8224.4 £ 295 | 7415128 £ 060 BT
204C1C £ 750 | 4027 £ 199 | 8228 £ 399 | 7415138 £ 090 Mail to:
£ 675 | 4044 €515 | 8255 £ 450 i1lvi
e D e e P R ToL 208 5171 Telex:28%03
g 7824 £ 0.95 | 74U £ 017 | 7ais240 L i ; 3
AY53800 [ 950 | 7908 £ 085 | 7814 £ 05 | Siiscas et London NW4 2JQ, UK Tel:01-203 5171 Telex:28
W pimImL e lamE (SR RS LR
a5 | 740
2107 £as0 | ailsge € 145 | 7aL538 £ nas | 7415368 £0.09 HEYDOEN
2104 £ 199 | BiLSST £ 145 | 740578 £ 040 |
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enter the computer age

[

---------------------

Ii |

video genie

plus

3-Line Computing Computerama Ltd.

Hull 445596 Bath 28819

Advance TV Services Computopia Ltd.

Shipley 5685333 Leighton Buzzard 376600
Amateur Radio Shop D B Microcomputers
Huddersfield 20774 Limerick 42733

Blandford Computers Derwent Radio

Blandford 53737 Scarborough 65996

Briers Polytechnic Bookshop Eiron Computers Ltd
Middlesbrough 242017 Dun Laoghaire 808575/805045
Buss Stop Eley Electronics

Watford 40698 Leicester 871522

Newport Pagnell 610625 Gemsoft

Cambridge Microcomputers Ltd. Woking 22881

Cambridge 134666 Kansas City Systems
Catronics Ltd Chesterfield 850357

01-669 6700/1 Kays Electonics

Cavern Electronics Chesterfield 31696

Milton Keynes 314925 Leisuronics

G.B. Organs & Televisions Blackpool 27091

Jersey 26788 or 23564 Marton Microcomputer Services
Computer & Chips Cogenhoe 890661

St Andrews 72569 Melton Mowbray 812888
Computer Business Systems Matrix Computer Systems Ltd
Lytham 730033 - _ 01-658 7508/7551

Bentley Bridge, Chesterfield Road, Matlock, Derbyshire. DE4 SLE
TRADE ENQUIRIES WELCOME

gftem £330

PRINTER NOW AVAILABLE

See it at the following dealers:—

Microdigital Ltd
Liverpool 227 2535
Midland Microcomputers
Nottingham 298281
Mighty Micro

Watford 38923
Basingstoke 56417
Mighty Micro Ltd
Burnley 32209/53629
MRS Communications
Cardiff 616 936/7
Optelco Systems Ltd
Rayleigh 772089

Q Tek Systems Ltd
Stevenage 65385
Rebvale Computers Ltd
Garboldisham 316

SMG Microcomputers
Gravesend 55813

Tryfan Computers
Bangor 52042

Univ Radio Stores (Nott’'m) Ltd
Nottingham 45466

Ward Electronics
021 554 0708

=
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DATRON of 'SHEFFIELD

G Crome mco the ultimate name in micros

DATRON import direct from Cromemco, California.
DATRON can supply Nationwide.

DATRON can provide maintenance nationally
DATRON can give you the realistic prices.
DATRON have in stock:—

SYSTEM2 64K £ 2095
SYSTEM3 64K £ 3746
Z-2H HARD DISC10M £ 5373

DATRON can supply Systems 2 and 3 with

Multi- Tasking facilities,

DATRON easily accessible — in the centre of
the country. >

Write or telephone for FREE colour brochure on System 3 or Z-2H.
We use Cromemco for our own business,why not call in for a demonstration.

2 Abbe le Road, Sheffield S7 IFD.
DATRON MICRO CENTRE 2/ o s o aa e bar151.

DATRON INTERFORM LTD

MICRO MARKET
UK SUPERBRAIN CENTRE

138 CHALMERS WAY - NORTH FELTHAM TRADING ESTATE - FELTHAM - MIDDLESEX
TELEPHONE: 01-751 6695 - TELEX: 8954428

L] FORTRAN (] WORD STAR

L] BASIC L] MAIL LIST/MERGE

(] COBOL [J INTEGRATED ACCOUNTS
] PASCAL [J SUPER SORT

(] ASSEMBLER [} BUSINESS PACKAGES

__ ] PAYROLL
- FROM "] OTHER PACKAGES & GAMES
£1775 AVAII.ABI.E PLEASE SEND

ALL PRINTERS & ALL SOFTWARE SUPPLIED FOR LIST
READY TO GO, NO USER ALTERATIONS
NEEDED, FULL 20 DAY WARRANTY INCLUDED,
MAINTENANCE AGREEMENTS AVAILABLE

(PRICES DO NOT INCLUDE VAT)

REAAIN i5 a registered trade mark of Intertec Data Systems

SPINWRITER
£1950

COMPRINT £325

SUPE
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v IPASCAL-A FALSE IDOL?

In racing terminology there
are horses for courses.
Computer languages often
follow the same rule despite
the popular furore-or do they?

Read on...
T he current darling of the computer world is not the

latest microprocessor but a ‘new’ programming

language. Called Pascal, after Blaise Pascal the
French mathematician, it is at the centre of a growing con-
troversy on which language is best suited to microcomputers
and the general user. Whilst, like any language, it has points
in its favour some people are realising that once again we
may be being sold something for which we never had in the
first place.

Variations On A Theme
High level languages began to emerge during the fifties’, the
first of them was called FORTRAN. Since then a constant
stream has arrived, and they are still arriving. A newcomer to
the art of computing will surely enquire why so many are
necessary. The answer is simply that none of them are true
languages in the normal meaning of the word. They are just
collections of keywords, phrases and codes held together in g
some form of formalised framework.The choice of phrase
and the formal framework is governed by the peculiarities of
the subject matter. Automation, automatic testing and
robotics, for example, demand sophisticated input/output
instructions and can cope with weird and wonderful types of
peripheral. The traditional languages have been FORTRAN
and, to a lesser extent ALGOL, for physics, COBOL for the
business man and ATLAS for the Automatic Test Equipment,
fields. There are many others, each biased towards one sec-
tor or another but none appear to have been designed with
any thought for their ‘difficulty-factors’. These languages
grew in an era dominated by professional programmers

and little thought was given to the

needs of the tired engineer or —
technician who wanted to

use a computer. In fair
ness to these early
pioneers their ex-

clusive nature
was probably
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PASCAL-A FALSE

DOL?

unintentional but nevertheless, the text books of that time
were written by experts for experts in order to show off their
expertise. What was wanted was a more general purpose
language orientated towards simplicity rather than efficien-
cy. In the mid-sixties two gentlemen in the USA had the
foresight to realise this and invented BASIC. The result was a
great success, justifying the acronym 'Beginners All-purpose
Symbolic Instruction Code’. Here at last was a language
which enabled anyone of average intelligence to fight a com-
puter keyboard with a minimum of prestudy. It was a 'con-
versational’ language encouraging interaction between
computer and operator. Editing facilities were good and the
plain language error messages enabled a nervous program-
mer to rectify syntax errors at every stage of program
development .. an inherent property of an Interpreter
rather than a Compiler. Infact BASIC has brought computing
to the people ... microprocessors have only helped to
reduce the cost of the hardware! The language is well
established, lavishly supported by literature and, much to
the chagrin of certain iconoclasts, is likely to remain domi-
nant for at least the next decade or even longer.

Basic Under Attack

A sinister trend appears to be developing. Achievements of
man are only worthy of applause while they remain un-
popular or unnoticed by the general public. A symphony of
traditional merit is suddenly dowi graded to ‘banal’ if the
record sales increase beyond a respectable minimum.
Stravinsky was demoted overnight when his ‘Rites of Spring’
was used as theme music for a Hollywood musical. Newton,
Einstein and Plank have now been robbed of their former
eminence because many A-Level schoolboys now unders-
tand some of their work. And now poor old BASIC is a victim
of a sneering campaign in a furious attempt to popularise
Pascal.

We are constantly reminded that BASIC is slow in ex-
ecution, not suitable for ‘structured’ programming, is an in-
terpretive rather than a compiled system, perpetuates ‘old-
fashioned concepts’ etc etc. These criticisms are worthless
because we all agree .. they are truisms! For a start, what
value do you put on the property of speed? In the majority of
programs, BASIC is still fast enough to appear ‘instan-
taneous’ to human operators. In the cases where programs,
or parts of programs, run at unacceptably slow speeds it is
not too difficult to splice in a bit of machine code linked with
the USR function. In fact, this requirement can be a blessing
in disguise, because it provides a powerful incentive to
penetrate the mysteries of the machine.

To Structure Or Not?

Now we come to the ‘structured programming’ fetish. In fact
itis more afetish . . . ithas assumed the status of an ideology
and like all ideclogies it has opponents. There are many pro-
grammers of eminence who question the overall value of it.
They point out that it is like programming in a straight jacket.
The trouble with structured programming is its negative
nature. We mustn’t do this and it is not wise to do that; we
shouldn’t use IF/THEN, neither must we use statements of the
ON/GOTO form. The cardinal sin of all, almost equivalent to
painting the Kremlin blue, is to write the harmless line GOTO
500.

The basic idea behind structured programming is to
facilitate team work. A team of programmers, each responsi-
ble for a separate module, can work according to the strict
rules and be confident that their tested module will fit into
the final framework without bugs. If one of the team falls ill

(or similar irresponsible act) in the middle of his task, any
other spare programmer who has been trained on structured
principles can take over without time-wasting on tracing the
lines of thought. There is no doubt that programs of am-
bitious dimensions are completed and debugged in ashorter
time . . . sometimes.

But the writer and the vast majority who read this
magazine do not attempt programs of ambitious propor-
tions. Programming to us is simply an exciting pastime.
Debugging a program can be fun, thinking up novel little
twists can be stimulating, particularly if nobody else can
fathom out how we did it! | certainly don’t wish to be fettered
by restrictions imposed by a set of ethics not intended for me
in the first place. Those intending to enter programming as a
career are of course in a different category, poor souls!

The False Idol
Now to Pascal itself. It is a general purpose |language design-
ed absolutely in accordance with the dictates of structured
programming. According to the devotees, it is powerful and
elegant. Frankly, | must just take their word for it because,
whatever else Pascal is, it is not exactly a simple language to
learn. Perhaps | am a bit thick but if Pascal had come out
before BASIC as the ‘general purpose language’ it is doubtful
if | would have bought a PET, or indeed any other ‘personal’
computer. Perhaps even this magazine and others like it
might not have come into existence.

BASIC is adequate for my purposes and no doubt
Pascal is marvellous for other people’s purposes. There is no
justification for promoting the new by denigrating the
old. . .there is room for both. BASIC is not perfect but
neither is the English language!

History Lesson
For the historical record the BASIC programming language
was officially born.on May 1st 1964 at Dartmouth College,
New Hampshire, USA. The ideas was originally conceived by
Professors John Kemeny and Thomas Kurtz in September
the previous year and it was intended as a language that
should be conversational, easily learnt and capable of im-
plementation on timesharing systems. It is interesting to
note that much of the actual programming was done by
students at the college. From the original Dartmouth BASIC,
as it was called, have sprung an aimost uncountable varia-
tions but all are based on the original concepts. There is, as
yet, no official ‘standard” BASIC although the American Na-
tional Standards Institute have been looking at it for quite
some time and are eventually expected to produce two final
‘standards’, one a minimal version which already exists in
draft form and a second ‘Extended’ version which will con-
tain all the luxury items that we have come to know and love.
As a sharp contrast to the relaxed way in which
BASIC took over the world Pascal was defined in 1968 at the
University of Zurich by Professor Niklaus Wirth. The publish-
ed document, the Pascal User Manual and Report, writ. n
jointly with his colleague K.Jensen. The language arose out
of Wirth’s desire to produce a ‘good’ programming language
which he could teach to his students as an alternative to the
‘unsatisfactory’ ALCOL 68. We have put the words good and
unsatisfactory in quotes because these are totally mean-
ingless to anyone other than academicians who take great
delight in producing things that are theoretically correct but
almost impossible to use by the average individual. The best
book on Pascal for anyone interested in reading more is pro-
bably the second edition of that original text by Wirth and
Jensen, it is certainly the most rigorous.
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Supef Print 800 80 COLUMN HIGH

PERFORMAMNCE IMPACT PRINTER
The ideal companion for PET, APPLE, TSR80,
Exidy, Superboard, Compukit, Ohio
Challengers and most micro's

Supefboofd " 8k MICROSOFT BASIC 4k RAM

- comes ready built (no hidden kit repair charges)
fully expandable to 32k dual floppy
Standard system with printer.
Superboard 50Hz £159.95 + VAT
610 Expansion Board 8k RAM
ONLY £159.95 + VAT

IP CD3P Minifloppy Disc, Cased,
PSU, 2 copies DOS ONLY £275 + VAT

4k RAM ONLY £24 + VAT

NEWBUILT
48 X 32 VIDEO
VERSION
£199 + VAT
Plastic Case, Beige ONLY £26 + VAT
Challenger IP-Metal Cased, Super-

50Hz version board, PSU modulator ONLY £219 + VAT

SOPTY

s
INTELLIGENT
EPROM PROGRAMMER 4
Connects directly [ e

to TV. Develop, ".I 5

Copy, Burn, /,

Verify 2708, 2716 and with modification 2516,
ONLY £120 + VAT Built & Tested

"R§—-232, 20mA, |EEE 488 and Centromics 1/0
“16 Baud Rates to 19,200

60 Lines per minute - Bigirectional

Probably the most 5 print densities 72,80.96,1200r 132 Chr/Line
highly featured "Seif Test Switch "2k Buffer

printer for the "Tractor and Fast Paper Feed/Graphics

lowest cost ! i MST ONLY £376 + VAT

VIDEO GENIE based on TRS80

Utilises 280, 12k level Il Basic, 16k RAM,
In re;gra.f Cassette Deck, UHF O/P,
all TRS80 features ONLY £329 + VAT

STRINGY FLOPPY ™/ v\’\.?

Low price PETS
- large keyboard

16k - £499 + VAT
32k - £6599 + VAT

ZT DRIVING COMPUTER

£100+VAT Kit. £20+VAT BuiltPowerSupply \ m@@ ?
| — —
111l SPECIAL SCOOP ! 1.5 2,

Verbatim Discs in fives

§%" -£1.85 (each) + VAT
8" - £2.20 (each) + VAT

Combines economy of cassette with speed &
reliability of disc. (TRS80 exp.int.not req.)
ONLY £159 + VAT (inc. 20 wafers (Tapes)

Please add 15% VAT. Carriage extra, will advise at time of order. Official Orders
mi ht mi('o welcome. Product details on request. Trade and Export enquiries welcome.
9 g 61 New Market Square, Basingstoke, Hants. RG21 1HWC Tel: (0256) 56417
also at Esher Tel: 0372 62071

CREDIT FACILITIES ARRANGED
If on receipt of your order, the goods do not meet with your satisfaction, return within 7 days for full refund. All goods guaranteed by manufacturer

Are you getting it regularly? Computing Today we '
mean, as if you have other interests! The best (some
people say the only) way to achieve a regular supply of
the best magazine in the field is to subscribe. Our sales
are increasing so rapidly that queues form every month
at newsagents all round the country, some people are
even waiting all night just to be first in the line.
However, the wise reader who has invested his
money in a years subscription to CT is sitting at home
reading it, and thus avoiding the long wait at the books-
tand.
Come on, do yourselves a favour, fill in the coupon
and send it with a cheque or postal order for £10
(£11 if you live overseas) and have your copy

"MPG Instant *MPG Average *Gals. used
since fillup *Miles to empty *Elapsed time
*Time to empty ONLY £77.50 + VAT

delivered each month. e e el el e e M
d th d ) | I enclose a cheque/postal order for E........cooeeeveevveeriienen.. !
Send the coupon and your money to: } to cover one years subscription to Computing Today. |
i Please start my sub with the .......... AT e issue and
CT Subscriptions Department, | send them to " =
MAP Ltd., I N s s T S e S e T A e e e e i
P.O. Box 35, I AdAress .ot I
Bridge Street, L Tl |
Hemel Hempstead, AR B el
Herts. I ol omtam UGS Postcode ......oooveeeiivvinncnnennnnnn,s |

R it e el i e i
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SOFTSPOT

TRS 80 UTILITY

Tony Lacy

ramming in BASIC with the power of machine code

the following program can prove of great assistance to
TRS 80 Disc BASIC users. Machine code subroutines are
POKEd into reserved areas of memory to form a series of
data statements which are accessed via the USR call. Con-
verting the Hex values of all that machine code into decimal
and then keying it in is a tedious business, just the sort of
thing you bought the computerto avoid!

I n order to combine the convenience and ease of pro-

Information

The program, or subroutine, in machine code should be
loaded into the machine using T-BUG, DEBUG or the
Editor/Assembler and stored in the reserved RAM area.
Now load the BASIC program and run it. This will pro-
duce a file which contains the DATA statements and
this can be treated as a normal BASIC program. It
should be noted that the program line 795 is com-
plicated by BASIC's dislike of PEEK and POKE ad-
dresses greater than 32767,

The PRINT statements appear cumbersome as a
result of the terminators that have to be used to obtain
the correct disc image. If you use NEWDOS you can ex-
amine the file using CMD"LIST{FILESPEC)".

Program Listing

5 CLS

10 PRINT” PROGRAM FOR PRODUCING A LIST
OF DATA STATEMENTS”

20 PRINT” FROM A HEX OBJECT LISTING
LOCATED AT THE TOP END”

30 PRINT” OF MEMORY (PROTECTED USING
MEM SIZE OPTION)”

35 PRINT” ADDRESSES TO CONTAIN FOUR
BYTES”

40 PRINT:INPUT “START ADDRESS (HEX)”
1SAS

50 INPUT” END ADDRESS (HEX) " ;EAS$

60 INPUT” ENTRY POINT (HEX) " ;EP$

70 INPUT” FILESPEC FOR BASIC LISTING” ;FB$
80 CLS
90 IF LEN(SAS$)< >4 OR LEN(EAS$)< >4 OR
LEN(EP$)< >4 THEN PRINT” BAD
ADDRESSES”: GOTO 35
95S=0
97 A$="0123456789ABCDEF”
100 H$ =SA$:GOSUB 200:SA=D
110 H$ =EA$:GOSUB 200:EA=D
120 H$ =EP$%$:GOSUB 200:EP=D
130 IF S=1 THEN PRINT” BAD ADDRESS,
NON-HEX CHARACTERS” :GOTO 35
131 IF (SA>EA) OR (EP<SA) OR (EP>EA) THEN
PRINT” ADDRESSES IN WRONG
ORDER”:GOTO 40
135 GOTO 500
200 REM HEX TO DEC CONVERSION
205D=0
210 FOR |=LEN(H$) TO 1 STEP -1
220 D1=16(4—-1)*(INSTR(A$ MID$(H$,1,1))=1)
221 IFD1<O THEN S=1
227 D=D+1
230 NEXT |
240 RETURN
499 REM MEM SIZE SET REMINDER
500 CLS:PRINT” START ADDRESS IS ”;SA;”
DEC. HAVE YOU RESERVED
510 INPUT” SUFFICIENT MEMORY AREA ”;Q$%
520 IF LEFT$(Q$%,1)="N" THEN CLS:GOTO 40
698 REM GENERATE A FILE
699 REM STRIP TRAILING AND LEADING SPACES
700 DEFFN N$(N)=MID$(STR$(N),INSTR(STR$
(N):® “)4+1)
709 REM OPEN THE FILE
710 OPEN”0",1,FB$
715 CLS
720 PRINT” OUTPUTTING FILE, PLEASE WAIT”
730 A=30:N=10
750 FOR Y1=SA TO EA
760 IF A=30 THEN PRINT #1,CHR$(13);FN
N$(N):” DATA” ;ELSE PRINT#1,”,";
780 IF A=30 THEN A=0:N=N+10
795 IF Y1 >32767 THEN PRINT # 1,FN
N$(PEEK (Y1 —65535));ELSE PRINT # 1,FN
N$(PEEK(Y1));
800 A=A+1
830 NEXT Y1
839 REM —1 CAN BE USED TO TERMINATE A
DATA READ
840 PRINT#1,”,”; FN N$(-1)
844 REM INCLUDE USEFUL INFORMATION IN
THE FILE
845 PRINT# 1,FN N$(N);” REM START
ADDRESS= ";FN N$(SA);” END ADDRESS =
":FN N$(EA);” ENTRY POINT= ";FN
N$(EP);” DECIMAL"
850 CLOSE
860 CLS:PRINT” FILESPEC ”;F$:PRINT” DATA
LINES FROM 10 TO ”;N;” IN INCREMENTS
OF 10"
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NOW OPEN
MONDAY-SATURDAY
9.30-5.30

ment m.crupmcessors_relewpes. L
plies, scopes. 519 gen’s, mo1ors, periphe
enty, varacs keyboards, oy
s yub-assembplies * thousands of
I r vast range, 1s
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= COMPUTER WAREHOUSE

THE CHIPS ARE DOWN SUPERVALUE P.C.B. SPECIAL |30k mom o s

transformers, power sup) ;
MOSTEK, INTEL, NEC, MOTOROLA X5IGES great buy. Board contents include 62 | C s, 100ls, compo
I.C. PRICES SLASHED! Digital I.C."s all located in 14 pin D.I.L. sockets.

equipment
transislors
other stock |

nan of

displayed below
J

64Kx8 DYNAMIC/STATIC RAM CARDS

A masterpiece of electronic engineering and our own advantagecus
buying enables us to bring you a complete memary system at a giveaway
price. Originally made for a large processor the RAM card has many

microswitches, V D
: Original cost over £90, our price only £4.95+ PP
A massive purchase of brand new e z o

ines. Just a mere frac
“state of the art” data processing OPTO SMA H!

100's of bargains for call
equipment enables us to offer the M TIL 302/MAN 7 7 sagment LED readout
following chips at never, and we mean | common anode direct drive (via

5 resistors) from 7447 £1.10 each
never to be repeated prices. TIL 119/0C72 Darlington opto

HOW TO
GET HERE

victona, London
Bridge or Holborr

guaranteed. No fall outs. Comprehensive
dataon |.C s 15p per type
2N4351 N channel MOS FET

And Remember All Chip Prices /nciude V.A.T.

G.E. 12 amp 60Oy TOZ2048 95p each 10 tor {8 75
AEL 10 amp 400y ready mounted on 14 174
heatsink £1.00 each 4 for £3.75

All above |.Cs are brand new or removed from new unused socketed
P.C.E's. Eproms supplied washed

All full spec. and guaranteed
DATA DYNAMICS 390
ASCII PRINTERS

ONLY
g1 Lo

+ VAT
An advantageous purchase enables us to offer you
these superb condition quality printers at a fraction

2N4352 P channel MOS FET

60p each £1.00 per pair

HIGH VOLTAGE NPN POWER
SWITCHING transistors BVebe 600w
BVceo 500v BVebo 15v 1c 5 amps

LOW PROFILE |.C. SOCKETS
BD.1L 10p each 12 1o £100
14001 Mg each 8 for €100

BOBSA Central Processor £11.99 wsolator 3 for £1-00 features, including on board refresh, internal parity generation and
8165C 2568 Static Ram £8.95 Wl TIL30603 7 x5 matrix LED checking. Standard TTL inputs/outputs, +5, + 12, —15v supply rails
8253C Programmable Interval Timer £8.95 W alphanumeric readouts £3 75 each and its etfective STATIC capability make it useable with many CPU's. A 4
8255A  Programmable Peripheral Interface  £9.95 |l PHOTO TRANSISTOR fﬂslfacvde time of approximately 400ns make this a snip at only £125.00 Tirrion Heath
B259A-8 Programmable Interrupt Control ~ £4.75 FQ”E"‘": EPT 10 NPN silicon 30+ +£3pp. Supplied comolete with circuits. Station
8755A  2Kx8 Eprom 16 1/0 Lines  £34.50 Me25ma '°" AND A
MCB850P ACAl £3.75 Rorr TS (R N L

D"S‘}LA OR BARGQ‘ ZN3001 3y 350 ma TO18 22p eacn b for £100 mWER SUPPLY UNITS
2652 MPCC Comms. Controller £24.00 NSIST

TRA PER 2N5061 60y BUOma TO18 27p each 4 far £1.00 et
2102 1K Static 650ns Rams 8 for £5.25 VER CHEA INAARY 50y 8 amps 10220 453 wach 10 for £4 00 5 VOLT 2.5/8 AMP TTL Made for TTL this compact ex
1702 256x8 Eprom £3.75 3 All| C.'s and Transistars by G106D) 400y 5 amps 10202 S5p each 10 for €5 00 C“;‘“”‘:s“"fss"""‘m%"z"s*ea’”'ﬁ ";9 ;"‘”""Q%st"'"‘e' 25

= i 4 fac s and full outputs ot 3 volts (@ 2.3 amps and /.3 volts { amps arn

5101L-1 256x4 Static Ram 450ns £4.95 well known manufacturers and fully TRIACS available. The 5v output is fully regulated SRl smosthed

with electronic current kimiting. May be easily moded for
5 volts @ 7-8 amps Sold complete with circuit, believed
working but untested, £6.25 + £1.60pp.

5 VOLT 3 AMP Ex computer systems, com-
plete on one small chassis, features full
regulation and crowbar over voltage protection.

£8.50 + pp 80p

Pe 125 watts HFE 60 typ 112 5 mhz 24011 35 each £L00
ideal invertors, etc. TO3 £1 60 each 4001 L 60p each 2 for £1.00

4 for £5 .40 OTHER GOODIES

BF258 NPN 250 @ 200ma 45p each 23055 .C A 659 sach L
Jtorf1.08 2NS843 AF output &0 voits. 1 watt up 1o 1000MH]

T.0.5 550 each 10 for £5.00

INAIDA WNIZOFE T transistor J7peachd tor (100
LM3BON/SLE0S1 14 01 L 7 watt AF amp Blp
each B fo £6.00

CA3028B DC 120 MKZ difterential cascode amp

I.LA. BSBO1 2 5 amp 100v bridge rec
P.C. mount long leads 35p each 4 for
£1.08
IN4998 4 armp 100v P.C mount diodes
long leads 14p each 10 for£1 10

10

PRINTERS
CENTROMICS 1014 132 column
Matrix printer, serialparallel input £525+ VAT
DATA PRODUCTS 300-1100 LP.M. B0 column
Barrel printer, standard T.T.L. parailel interface £650 + VAT
Many other printers availeble from £45.00

LM309K +5v 1 2 amp regulator £1
each 6 for £5.35
AGFAC10computergradecassenescom
pletewithiibrary cases68peach, 10forf5 50
IN4004 SD4 1 amp 400w dindes 7p
each 18 for £1 .00
I.LR. 12 amp BRIDGE RECS. 400 voit
£1.25 each

POWER DARLINGTON SCOOP®
MI1000 NPN 60y 90w 8 amps T03 95p each
2NG3B5 NP BOv 100w 1 amps T03 £125 each
MLMO30 NPN Bllv 150w 15 amps T03 £7 75 each

£1.00 each 31or £250
CA3011 20 MHZ wideband amp 1039 case Bap
wach 2 for £1.00

TMS3114 DUAL MOS 128 bir stan shilt reg OC
25 MHLE1 50 each 4 for £4 25

NES55 10 for £255

triac SCR relay drver
105 ca £650
FSA2718 8 ndependent dodes |
typen 16 01 L pack 38p each 3
F03725 4 NPN 50v 500ma
00 L pack Mp each 7 far £1

148 ING

oo

of their original cost. The 390 is a standard
Teletype printer housed in a soundproof case
Standard features such as 80 columns, 20ma/
RS232 interface and 110 Baud enable diract |
connection 1o your M.P.U. Supplied in excellant
condition and guaranteed in working order

SEMICONDUCTOR
‘GRAB BAGS'

Amazing value mixed semiconductors, include

transistors, digital, linear |.C."s, triacs, diodes, bridge

mecs. atc. etc. All devices guarantesd brand new, full

spec. with manufacturers markings, fully guaranteed.
50 + BAGE£2.95 100 - BAGS£5.15

Keep your equipment Cool and Relable with our tested ex equipment
“Mutfn Fans™ almost silent running and eassy mounted. Avadable in

DECADE 0-9 THUMBWHEEL SWITCHES. Stackable, gold plated contacts,
dim. 33 x 43 x 8 mm. 90p each, 10 for £5.50

Miniature Continental Series 12VDC dc o plug i relays £1 30 eacn
Greenpar 505 BNC Chass. socket single hole fixing 65p

C30 Audio Cassettes screw type construction 45p each 3 for £1.00

Bulbs 74v 14 watt white frosted S B C 8 for £1.00

Buibs 12v 100 watt clear, base similar S B C. 45p each

S B.C. Bulb Holders All steel cad. plated panel mount easily hixed via nut ang
round hole, ideal disco displays. scoreboards, etc 4 for£1 10

VMOS VMPI Siliconix TO3 power FET 0-60v, DC-200 mhz wall drive direct

KEYBOARDS

* 76 KEY ASCII CASED *

Atlast a coded 76 key cased ASCI| keyboard at the
right price. Housed in an attractive light grey case,
this unit was originally made for ICL for use in air-
port reservation systems so only the BEST parts
were used. It has everything, we think, to meet
your most exacting requirements, numeric
keypad, upper and lower case, cursor controls,
single 5 volt rail, serial and parallel data outputs,
plus eight LEDs maunted on the case. Supplied
with circuits, believed brand new, but may have
minor scratches on cases.

Only £435{] + £1.60pp

from CMOS etc, £1 50 each, full date 30p

Heavy Duty Fiat Insulated Earth Braid 100 200 amp braided tnned copper
in haavy clear PVC sheath 50p par metre £6 for 15 rmetres « PPE1 per 16 metres
BULGIN miniature 6 way male chasss mount socket and matching free plug
60p each, 2 for £1 10

Red L.E.D.'s fullspec. 0.2 14peach 10 for£1.25

Red L.E.D.’s'0 125 10p each 10 for B0p)

Dynamic Stick Mics 6001 with built in on/ off switch complete with lead and
min. jack plug £1.15 each. 10 for £10.00

TO5 HEATSINKS " Thermaluy' black anodised press on alurrinium finned
type 18p each. 8 for £1.00

two voitages. 110 V.ALC. £5.05 + pp B5p OR 240v A.C. £6.15 + pp

B5p DIMENSIONS 4§ xd§ 1}

)

0
DISCOUNT

Due to our massive bulk purchasing programme
which enables us to bring you the best possible
bargains, we have th ds of I.C.'s, Transistors,
Relays, Cap's., P.C.B.'s, Sub-assemblies, Switches,
etc. etc. surplus to our requirements, Because we
don’t have sufficient stocks of any one item to
include in our ads., we are packing all these items

ELECTRONIC
COMPONENTS
& EQUIPMENT

STOP PRESS

Just arrived. Teletype
ASR33, ASC11, 80 Column printers
complete with keyboard and
8 bit paper tape punch and
reader. New low price
£235.00 + carr & VAT
PHONE FOR MORE DETAILS.

sREQUENG
yoo 00 L

into the "BARGAIN PARCEL OF A LIFETIME"
Thousands of components at giveaway prices!
Guaranteed to be worth at least 3 times what you
pay plus we always include something from our ads.
for unbeatable valuel! Sold by weight

2.5kis £ 4.75+pp£1.25  5kis£ 6.75+pp £1.80
10kis £11.75+pp £2.25 20 kis £19.99+pp £4.75

ROM & RAM
*

STAR OFFERS
4116 16K DYNAMIC RAMS 200ns
8 for £28.50
2716 2KxB SINGLE RAIL EPROMS
£10.25 sach
2716 2Kx8 3 RAIL EPROMS
£8.50 sach

% SHUGART SA800 %
8" Floppy Disk Drives
as new £225.00 + VAT

BARGAINS GALORE!
In our walk round Warehouse
NOW open Monday to Saturday 9.30-5.30

20
Dept. C.T. 64-66 Metfort Rd., Thomton Heath, Surrey. MAIL ORDER
Telephone 01-689 7702 or 01-689 6800 INFORMATION
Unless otherwise stated all prices inclusive of VAT Cash with order. Minimum
order value £2.00. Prices and Postage quoted for UK only. Where post and
packing not indicated please add 40p per order. Bona Fide account orders

minimum £10.00. Export and trade enquiries welcome . Orders despatched
same day where possible. Access and Barclaycard Visa welcome

HP 240y or

% LOW PRICE CHASSIS %

A special bulk purchase enables us io oifer the above keyboaro al a
lowest ever price 49 coded keys sncoded nto 3 direct TTL compatible
7 bt outpur Festures such as delayed stiode, 5 volt D.C. single ral
operation and rollover protection make this an absolute must for the
MPU constructor’' Supplied complete with connection diagram and edge

connecior, &t a secondhand
e £20,00 + P.P.£1.60
_\ price of only

SUPER CASED VERSION Same as above spec. but housed
in atiractive two lone moulded. free standing case Unit also
includes an all TTL pasalel 1o senal convertor (no details)

: £27‘50 +P.P.£1.85

DROIDA T DR r

sec 71 30v i@ damps 20 By @ Famo (110000 D19
dumensions 44 2§
PR 240y pri sec 15
T 240y 110w pov sec 15
All voltages measured off load

Plugs, Sockets & Connectors Cannon'D’ Range

Ways Plu
g £1.0
15 £1:17
g? £1.72

235
50 £2.30

25 way ex-equip. plug or socket £1.25
Edge connectors, gold plated

01D 5 way £3.99
0.1°D5 45 way £2.45
0.15°DS 56 way £3.25
0.156DS 36 way £2.00

All cannectars easily cut (o size
1000s of other connectors ex stock



S100-the British way

The Vero S100 Sub Rack is a 19" rack
mountable development kit, complete with
its own power supply and backplane
motherboard, for the construction and evaluation
of microprocessor based systems to the S100 format.
The power supply provides three voltage levels —

+ 8V, + 18V and -18V. The Sub Rack has its own cooling
fan providing airflow across the boards and the power
supply. A full range of allied items to enable a complete
system to be constructed are available.

Ver“ VERO ELECTRONICS LTD RETAIL DEPT. Q= =

Industrial Estate, Chandler's Ford,
Hampshire SO5 3ZR
Tel: (04215) 62829

CHESS "

NEW RANGE
Available August 1980 AVAILABLE
This is the mast advanced TV AUGUST 1980
game in the world. w iali .
Expandable B . e specialise in
next year into a full b e computer chess
E‘gi‘gﬁ;‘%u;?![hLoruE machines &stock

3

AVAILABLE WITH over 13 different
DETAILS ON ALL THE models from

£173.87 + VAT CARTRIDGES Send for further details. £20 to £300

P 3 :'.f..- 5 ’ RADOFIN
SPECIAL PRICE B R I DG E BACKGAMMON LEL_EO!TIEAEZDIW
£86 + vaT S comruren | JFETE pEm==) 0T £199 : var

/

! : &l owmar1

Plays 1/2/3 or 4 Hands

Problem Mode 4 i".""r{ - -5 gﬂAASL%NGER 27 TUNE

*
*
INVADERS M+ (nant Aesponse M C/VVMOWWASTER | DOOR
*
e

Aute scorekeeping From £38 to £108. Send for further details. BELL

DRAUGHTS LEISURE Sla

COMPUTER *CHEAP TV GAMES

Solves Problems * TELEPHONE ANSWERING MACHINES
?ﬂerts illegal moves § * AUTO DIALLERS

Jovsl mechine * CALCULATORS
£43 + VAT
A \ovelmaeRing : DIGITAL WATCHES
£77.78 + VAT PRESTEL
* HAND HELD GAMES

MAIL ORDER SERVICE — Free postage & Packing :.] ] J ) 'l L 'J U ‘:J
TELEPHONE & MAIL ORDERS - pted on 21L1 04 DI ‘
Access * Barclaycard ® American E s * Diners Club SILICA SHOP LTD., Dept. HE 8
CALLERS WELCOME — at our shop in Welling -~ Demonstrations daily 102 Bellegrove Road

Open from 9am-5pm Mon-Sat (Qam:1pm Wed) ° = Welling, Kent DA16 3QF
GUARANTEE — Full 12 months + After Sales Support! Tel: 01-3071 1111

We have comprehensive brochures on all products. Please et us know what you are interested 0 and we will send you det
32 page catalogue covering most games on the market,

=
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S.N. Goodwin

DIALECTS IN BASIC

How to distinguish your
Integers from your Extendeds
and make more sense of your
software.

computer buyer must be the attempt to com-

pare facilities in the firmware of two different
systems. The various ‘dialects’ of BASIC in circulation today
mean that often a choice is made on the basis of a com-
parison of the range of statements in each, bearing in mind
the speed of the two systems. Most computer reviews adopt
this approach but it can lead to very misleading com-
parisons! As an example of this | have chosen to compare the
flexibility of two fairly popular dialects of BASIC which can
be operated on the same computer — Apple Integer BASIC
(forthe Apple Il)and the floating-point Applesoft BASIC.

One of the most confusing things for a firsttime

Choice or Alternative
Firstly let it be said that for many applications it would be im-
possible to use Integer where Applesoft would be an ideal
language by comparison — facilities such as software-
selectable text print rate, Trig functions, etc, are not
available in the former, for example — but the specification
of the languages leaves a great deal unsaid.

By far the most useful advantage of Integer is the way
that variable names can be put in where line numbers are re-
quired: forexample —

210 PRINT“SCORE SO FAR”; SCORE
220 RESTART =15

230 IFSCORE = 0 THENRESTART
240 COMMENT = SCORE *10 + 1000
250 GOSUBCOMMENT

260 COTONEWCGAME

This example shows just some of the advantages in terms of
intelligibility and program writing convenience that can be
obtained as a consequence. Note also that the Applesoft ON

=D, and: ON-. e GOSUB commands are
replaced in Integer by the statements on lines 240-250.
Where a computed GOTO is required for a long string of
possible line-numbers, this can save a good deal of typing. It
has the disadvantage that it is difficult to branch to lines out
of sequence, but often the lack of such a sequence at that
point in a program indicates a dangerously disorganised ap-
proach to the problem to be solved anyway! In the example
the variable NEWGAME would have been set to the line-
number of the statement asking the operator if he/she wished
to run the program again. In such away the ease withwhicha
programmer can check through what has been written is
greatly enhanced, and the final text can look quite like a
COBOL printout at times.

String Things

The next confusing feature of the language specifications is
associated with string-handling. In Integer BASIC there are
(shock!) no LEFT$, MID$ or RIGHTS$ functions. It is also ap-
parently impossible to pick out sections of a string for
separate processing. In actual fact the INTEGER system is
even easier to apply than the usual Microsoft functions.

To select the fifth through ninth characters of the str-
ing NAMES = “APPLE COMPUTER” you type, for example,
PIECE$ = NAMES$ (5,9) and get the result that PIECE$ = “E
COM”, and so forth. Consequently the equivalents of the Ap-
plesoft functions can be easily obtained and, as an added ad-
vantage, you save on typing and memory-space. Again the
specification does notdo iustice to the dialect.

The next compaiison is also connected with the
relative usefulness of the two languages, and again does not
appear on the list of facilities, and it concerns the operation
of the IF THEN statement. In an Applesoft program a
line starting with one such command, and with a number of
other commands on the same line, whenthe IF. . . . THEN
turns out to be false all other statements on the line are
disregarded. In Integer the program would execute the state-
ment subsequent to the one following the THEN. For
example:—

300 A=5
310 IFZ=9THENA=6,A=0

This piece of program would return A=5 in Applesoft and
A=0in Integer BASIC. Each version of the command has its
own merits, but due to the difficulty of editing long program
lines, as the Applesoft system encourages, and also because
of the IF. THEN. . . .ELSE facility that the Integer
system affords (think about it) | prefer Integer. In a good
many Applesoft programs | have seen the temptation to put
the entire ‘consequencesubroutine’ on the same line, as the
conditional command, has caused problems.

One other thing that can cause problems in Integer
programs is the fact that the contents of arrays are indeter-
minate until you have set their value. In a program using a
large number of array elements, setting them all to zero can
take quite a while, and also lengthens the program. In Ap-
ples%ft all variables are assigned the value zero once RUN is
typed.

Summary

In conclusion to this short article | have tried to show how
deceptive the specifications of different languages can be.
Although | have taken examples from the Apple Il range of
languages similar, less-than-obvious (but still important) dif-
ferences exist between many other personal computer
languages. Often these will not show up until after a
demonstration, so it is worth getting hold of someone who
has used both machines before commiting yourself on the
basis of a specification sheet and an hour's sales patter.

Post Script

As a logical progression to this article we will be presenting
the complete set of Kilobaud Benchmarks in our next issue
with full explanations on their use. We are hoping to run
these tests on all computers that we have under review in
future to give anumerical comparison between systems.
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Marc Freeburg

TAPE FILE HANDLING

Cassette tapes are great for
bulk storage of data, the
trouble comes in finding it.
Problem solved with our
utility software-great for
business and home!

your other programs are, quickly and efficiently. A file

containing program names and positions on your tape
counter can be set up, loaded, saved or edited. The resulting
datafileis stored ontape as arecord.

The object of this utility program is to tell you where all

Hardware Requirement
The utility has been written for a Research Machines 380Z
with either COS 2.0 or 2.3 but will prove adaptable, within
reason, to most systems that run BASIC and can handle se-
quential files. The program storage is around 34K excluding
thefile.

The various peculiarities of RML BASIC are explain-
ed later in the text as an aid to re-writing the program for use
elsewhere.

Commands And Operation
The following segments of the program perform special
functions:

FILE O Switches the tape transport motor off.

FILE 0,x Further inputjoutput will be of a se-
quential file with x copies of each block
(forerror recovery).

FILE 1, “xx” Find and open file “xx” where xx is the
filename.

FILE 2, “xx” Send file “xx” to tape where xx is the
filename.

PRINT Send asingle item to tape.

INPUT Inputasingle item from tape.

EOF lIf end of file found goto the specified
ine.

CLEAR 3000 Reserve memory area for strings and ar-
rays.

The Ins And Outs

The 1/O formatting of the lists is rather specific to the 380Z
and is performed on lines 1260, 1270 and 1420. The POKE on
1260 sends all output to the printer and those on the other
two lines reverse it to the VDU.

The output format is based around the 10 character
filename supported by the system and clocks up a counter
(in Hex) in accordance with the number of blocks in the pro-
gram. A block is approximately 256 bytes. The abbreviations
BL and CO in the VDU/PRINTER statements mean BLocks
and COpies respectively.

Apart from the previously listed FILE commands the
following exist within the program. FILE 3 sends the last buf-
fer and EOF marker to the tape and FILE 4 turns the tape
transport motor on.

Further Observations

The REMARK concept is used to describe the general con-
tents of a side of the tape, for example TAPE SIDE 2,
MACHINE CODE PROGS. This is achieved by entering the
desired label before the blocks of program you wish to
REMARK and then giving the previous file-number,

There are two other RML oddities buried in the pro-
gram, CHR$(12) which performs the clear screen function
and CHR$(17) which sets the screen into the scroll mode.
These should be replaced or adjusted to suit your system.

‘IOOO REM LA R SRR SRR EEE R REEREREREEEEEERRERENE]
1010 REM *** CASSETTE FILER V 3.0 ***
1020 REM LA AR R R R R R EEEEREERENREEEEEEEEESRS]
1030 CLEAR 3000:A$ =CHR$(12):DIM FI$(100):

PRINT As

1040 FILES 0,2:WIDTH 39:PRINT CHR$(17)

1050 INPUT”OPT="G$:PRINT A$

1060 G$=LEFT$(G$,1):FP=0:FL=0:CN=1

1070 RESTORE

1080 FOR |=1TO 15

1090 READ O$:IF G$=0% THEN 1120

1100 NEXT |

1110 PRINT “HI":GOTO 1080

1120 ON | GOTO 1130,144(,1480,1550,1560,1640,1730,

1760,1910,1950,2020,2200,2340,2400,2410
INPUT“WHOLE FILE";G$

IF G$="YES" OR G$="Y" THEN ST=1:
ET=NF:GOTO 1210

1130
1140

1180 IF G$=""NO" OR G$=""N" THEN 1170

1160 PRINT “I11":GOTO 1130

1170 INPUT“FIRST FILE";ST

1180 PRINTLAST FILE (MAX=""NF;)";

1190 INPUT ET

1200 IF ET>NF OR ST>NF OR ST>ET THEN PRINT
“I1":GOTO 1170

1210 INPUT"PRINTER/VDU/BOTH";OP$:PRINT A$

1220 IF OP$="PRINTER” OR OPS=""P"" THEN FP=1:
GOTO 1260

IF OP$=""VDU" OR OP$="V" THEN 1270

IF OP$="BOTH"” OR OP$="B"" THEN FL=1:
GOTO 1260

PRINT"II1":GOTO 1210

POKE 16401,228:POKE 16402,18:GOTO 1280
POKE 16401,206:POKE 16402,17

PRINT”NO. | FILENAME | POSITION | BL | CO’
FOR J=1 TO 39:PRINT"-";:NEXT

FOR I=ST TO ET

IF LEFT$(FI$(1),6) < >"'LABEL " THEN 1330

1230
1240

1250
1260
1270
1280
1290
1300
1310

1320 PRINT:PRINT I, TAB(4);RIGHTS$(FIS(I),
LEN(FI$(N)-6):PRINT:GOTC 1370

1330 PRINT I;

1340 GOSUB 2210

1350 PRINT TAB(4);"I ;ANS(1, TABO17);1 ", ANS(2);

1360 PRINT TAB(28);"1 ";ANS(3); TABI33);"| “; AN$(4)

1370 NEXT |

1380 IF FP=0 AND FL=0 THEN 1400

'
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TAPE FILE HANDLING

1390
1400
1410
1420
1430
1440
1450
1460
1470
1480
1490
1500

15610
1520
1530
1540
1650

1560
1570
1680
1690
1600

1610
1620
1630

1650
1660
1670
1680
1690

1700
1710
1720
1730
1740
1750
1760

1770
1780
1790
1800
1810
1820
1830

1840
1850
1860
1870
1880

1890
1900
1910
1920

FOR I=1TO 12:PRINT:NEXT
INPUT"READY";Gs

IF FL=1 THEN FL=0:GOTO 1270

POKE 16401,206:POKE 16402,17

GOTO 1050

INPUT"“NUMBER OF FILE TO BE DELETED";FD
IF FD=0 THEN 1050

FOR I=FD TO NF-1:FI$() = FIS$(I + 1):NEXT
NF=NF-1:GOTO 1440
INPUT"”PREVIOUS FILENUMBER";PF

IF PF=0 THEN 1060
PRINT"NAME(10)*POSITION XXX/XXX
*BLOCKS*COPIES"

INPUT G$

GOSUB 2290

FIS(PF+1)=G$:NF=NF+1

GOTO 1480

PRINT “NUMBER TO BE PUT ON FILE";:
GOTO 1570

PRINT “NUMBER OF ADDITIONS";
INPUT NA

IF NA=0 THEN 1050

FOR I=NF+1TO NA+NF

PRINT "“"NAME(10)*POSITION XXX/XXX
*BLOCKS*COPIES"

INPUT Fis(l)

NEXT

NF=NF+NA:GOTO 1050
INPUT*STRING TO BE FOUND";G$

IF G$=""" THEN 1050

FOR I=1TO NF

GOsuB 2210

FOR J=1TO 4:IF AN$(J) < >G$ THEN 1700

PRINT I;”)"":FOR K=1TO 4:PRINT AN$(K):
NEXT:GOTO 1710

NEXT

NEXT

PRINT”ALL OCCURENCES FOUND":GOTO 1640
FILES 4

INPUT"READY";GS

FILES 0:GOTO 1050

INPUT"NUMBER OF FILE TO BE
SEPERATED";!

IF |=0 THEN 1050

GOSUB 2210

FOR 11=1TO 4:PRINT")";:PRINT AN${I1):NEXT
INPUT*"NUMBER OF LHANGES “NC

IF NC=0 THEN 1050

FOR 12=1TO NC
PRINTCHANGE';12;:INPUT""WHICH STRING";
wcC

PRINTOLD VALUE IS"; AN$(WC)
INPUT"NEW VALUE IS”;ANS(WC)
NEXT

FIs(l) =

FOR I11=1TO 4:FI$(l) = FIS(]) + ANS$(I1) +
Rt BT

FIS(1) = LEFT$(FIS{I),LEN(FIS(D)-1)

GOTO 1760

INPUT"'LABEL";G$
INPUTPQSITION";PF

1930
1940
1950
1960
1970
1980
1990
2000
2010
2020

2030
2040
2050
2060
2070
2080
2090
2100
2110
2120
2130
2140
2150

2160
2170
2180
2190
2200
2210
2220
2230
2240

2250 C=

2260
2270
2280
2290
2300
2310
2320
2330
2340
2350
2360
2370
2380
2390
2400
2410
2420
2430
2440
2450
2460
2470
2480
2490
2500

The complete program listinginRML BASIC

D$="LABEL "+ G$:G$=D$
GOSUB 2290:GOTO 1050
INPUT"NUMBER OF FILETO BE REPLACED";NR
IF NR=0 THEN 1080
IF LEFT$(FISINR),B)="LABEL " THEN 2000
INPUT'NEW STRING';FI$(NR)
GOTO 1950
INPUT'NEW LABEL";G$
PF=NR:GOTO 1930
PRINT AS$:PRINT TAB(16);"OPTIONS":
PRINT TAB(16);" “PRINT
PRINT"RECOVER A FILE FROM TAPE"™
PRINT“SAVE A FILE ON TAPE"”
PRINT'"MAKE A FILE"
PRINT”DELETE A FILENAME"
PRINTINSERT A FILENAME"
PRINT"'ADD TO FILE"
PRINT"FIND A GIVEN STRING"
PRINT'COPY A FILE SEVERAL TIMES"
PRINT"TAPE MOTORS ON”
PRINTBREAK A FILENUMBER UP"
PRINT"LIST PART/WHOLE OF A FILE"
PRINT"PLACE A LABEL"
PRINTKILL AND REPLACE A
LABEL/FILEMEMBER
PRINT”OPTIONS"
PRINT“END PROGRAM"
PRINT:PRINT:PRINT:PRINT
GOTO 1050
PRINTAS:END
FOR 13=1 TO 9:ANS{13) =""":NEXT
LS=0:C=1:FOR J=1 TO LEN(FI$(I))
IF MID$(FI$(1),J, 1)< >""*" THEN 2260
ANS(C)=MIDS(FIS(I), LS +1,J-LS-1)
C+1.LS=J
NEXT
ANS(4) =
RETURN
FOR I=NF+1TO PF+1 STEP -1
FIS(l) = FIs(l-1)
NEXT
FISIPF+1) =G$:NF=NF+1
RETURN
FILES 1,"FILER':INPUT # ;NF
FOR |=1TO NF
INPUT # ;FI$(1):ON EOF GOTO 2380
NEXT
FILES 0:PRINT“FILE LOADED:GOTO 1050
PRINTI1I":GOTO 2380
INPUT*NUMBER OF COPIES";CN
FOR J=1TO CN
INPUT"READY";G$
FOR I=1TO 100:NEXT
FILES 2,”FILER":PRINT # ;NF
FOR I=1TO NF
PRINT # ;Fis(l)
NEXT
FILES 3:FILES O
GOTO 1050
DATA L.D,I|,M,AF,T,B,P,K,0,ER,C,S

MID$(FI$(1),LS +1,d- LS)
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INSTANT SOFTWARE

TRS 80
Level 1

BUSINESS PACKAGE | Keep the books for a small
business with your TRS-80 Level 1 4K, The six pro-
grams included are

General Information — The instructions for using
the package

Fixed Asset Control — This will give you a list of
your fixed assets and term depreciation

Detail Input — This program lets you create and
record your general ledger on tape for fast access

Month and Year to Date Merge — This program
will take your monthly ledger data and give you a year
to date ledger

Profit and Loss — With this program you can
quickly get trial balance and profit and loss
statements

Year End Balance — This program will combine
all your data from the profit and loss statements into a
year end balance sheet
With this package, you can make your TRS-80 a work-
ing partner Order No. 0013R

PERSONAL FINANCE | Let your TRS-80 handle all the
tedious details the next time you figure your finances:
Personal Finance | — With this program you can
control your incoming and outgoing expenses
Checkbook Your TRS-80 can balance your
checkbook and keep a detailed list of expenses for tax
time
This handy financial contrel package for the home re-
quires only a TRS80 Level 1 4K Order No. 0027R

Level 1&2

SANTA PARAVIA AND FIUMACCIO Become the
ruler of a medieval city-state as you struggle to create
a kingdom. Up to six players can compete to see who
will become the King or Queen first This program re-
quires a 16K TRS-80 Level 1 & 2 Order No. 0043R

ELECTRONICS I This package will not only calculate
the component values for you, but will also draw a
schematic diagram, too. You'll need a TRS-80 Level 1
4K or Level 2 16K to use

Tuned Circuits and Coil Winding — Design tuned
circuits without resorting to cumbersome tables and
calculations

555 Timer Circuits — Quickly design astable or
monaostable timing circuits using this popular IC.

LM 381 Preamp Design — Design IC preamps with
this low-noise integrated circuit
This package will reduce your designing time and let
you build those circuits fast Order No. 0D08R

HAM PACKAGE | This versatile package lets you
solve many of the commonly encountered problems
in electranics design With your Level 1 4K or Level 2
16K TRS-80, you have a choice of

Basic Electronics with Voltage Divider — Solve
problems involving Ohm's Law, voltage dividers and
RC time constants

Dipole and Yagi Antennas — Design antennas
easily, without tedious calculations
This is the perfect package for any ham or technician
Order No. 0007R

Level 2

CARDS This one-player package will let you play
cards with your TR5-80 — talk about a poker face!

pletely.

CT’s Instant Software service is undergoing re-organisation to
provide you with an even better range. So we are offering the
last remnants of our stock , which may never be repeated.

Draw and Stud Poker — These two programs will
keep your game sharp

No-Trump Bridge — Play this popular game with
vour computer and develop your strategy
This package’s name says it all Requires a TRS-80
Level 2 16K Order No. 0063R

HOUSEHOLD ACCOUNTANT Let your TR5-80 help
vou out with many of your daily household calcula-
tions. Save time and money with these fine programs
Budget and Expense Analysis — You can change
budgetting into a more pleasant job with this program
Life Insurance Cost Comparison — Compare the
cost of various life insurance policies. Find out the dif-
ference in price between term and whole life
Datebook — Record all those important dates in
your life for fast, easy access. The program has all ma-
jor holidays already included.
All you need is TRS-80 Level 2 16K Order No. 0069R

FINANCIAL ASSISTANT Let the TR5-80 help you with
Investments, Loans, Personal Finances and
Forecasting. Will run on a 4 or 16K Level 2 machine
Order No. 0072R

PET

CASINO | These two programs are so good, you can
use them to check out and debug your own system!
Roulette — Pick your number and place your bet
with the computer version of this casino game. For
one player
Blackjack — Try out this version of the popular
card game before you go out and risk your money on
your own "surefire” system
This package requires a PET with 8K. Order No. 0014P

CASINO Il This craps program is 50 good, it's the next
best thing to being in Las Vegas or Atlantic City. It will
not only play the game with you, but also will teach
vou how to play the odds and make the best bets. A
one player game, it requires a PET 8K. Order No.
0015P

CHECKERS/BACCARAT Play two old favourites with
your PET
Checkers — Let your PET be your ever-ready ap-
ponent in this computer-based checkers program
Baccarat — You have both Casino- and Blackjack-
style games in this realistic program
Your PET with 8K will offer challenging play anytime
vou want. Order No. 0022P

MIMIC Test your memory and reflexes with the five
different versions of this game. You must match the
sequence and location of signals displayed by your
PET. This one-player program includes optional sound
effects with the PET 8K Order No. 0039P

TREK-X Command the Enterprise as you scour the
guadrant for enemy warships. This package not only
has superb graphics, but also includes programming
for optional sound effects. A one-player game for the
PET 8K. Order No. 0032P

TURF AND TARGET Whether on the field ar in the air,
vou'll have fun with Turf and Target package. Includ-
ed are:

Quarterback — You're the quarterback as you try
to get the pigskin over the goal line. You can pass,
punt, hand off, and see the results of your play using
the PET's superb graphics

Soccer Il — Play the fast-action game of soccer
with four playing options.

Target — Use the numeric keypad to sheot your
puck into the home position as fast as you can.

To run and score all you'll need is a PET with BK
Order No. 0097P

going.

Supplies are limited, severely in some cases, and as you
can see several titles previously on offer are sold out com-

Place your order now and grab a bargain while it's still

All orders and enquiries to:— CT Software

All programs are £7.50 except
13R which is £17.50.

ARCADE | This package combines an exciting out-
doors sport with one of America’s most popular irdoor

sports
Kite Fight — It's a national sport in India.
Pinball — By far the finest use of the PET's excep-

tional graphics capabilities we've ever seen, and a
heck of a lot of fun to play to boot.
Requires an 8K PET. Order No. 0074P

ARCADE Il One challenging memory game and two
fast-paced action games make this one package the
whole family will enjoy for some time to come
Package includes

UFO — Catch the elusive UFO before it hits the
ground!

Hit — Better than a skeet shoot. The target re-
mains stationary, but you'removing all over the place.

Blockade — A two-pldyer game that combines
strategy and fast reflexes
Requires 8K PET, Order No. 0045P

DUNGEON OF DEATH Battle evil demons, cast magic
spells, and accummulate great wealth as you search
for the Holy Grail You'll have to descend into the
Dungeon of Death and grope through the suffocating
darkness. If you survive, glory and treasure are yours.
For the PET BK. Order No. 0064P

Apple

MATH TUTOR | Parents, teachers, students, now you
can turn your Apple computer into a mathematics
tutar. Your children or students can begin to enjoy
their math lessons with these programs

Hanging Perfect your skill with decimal
numbers while you try to cheat the hangman

Spellbinder — Cast spells against a competing
magician as you practice working with fractions.

Whole Space — While you exercise your skill at
using whole numbers your ship attacks the enemy
planet and destroys alien spacecraft
All programs have varying levels of difficulty. All you
need is Applesoft || with your Apple and 24X, Order No.
0073A

MATH TUTOR Il Your Apple computer can go beyond
game playing and become a mathematics tutor for
your children. Using the technique of immediate
positive reinforcement, you can make math fun with:

Car Jump — Reinforce the concept of calculating
area while having fun making your car jump over the
ramps

Robot Duel Practice figuring volumes of
various containers while your robot fights against the
computer's mechanical man

Sub Attack — Take the mystery out of working
with percentages as your submarine sneaks into the
harbour and destroys the enemy fleet
All you need is Applesoft Il with your Apple and
20K. Order No. 0098A

GOLF Without leaving the comfort of your chair, you
can enjoy a computerized 18 holes of golf with a com-
plete choice of clubs and shooting angles. You need
never cancel your game because of rain. One or two
players can enjoy this game on the Apple with Ap-
plesaft |l and 20K Order No. 0018A

BOWLING/TRILOGY Enjoy two of America’s favourite
games transformed into programs for your Apple
Bowling — Up to four players can bowl while the
Apple sets up the pins and keeps score. Requires Ap-
plesoft 11
Trilogy — This program can be anything from a
simple game of tictac-toe to an exercise in deductive
logic For one plaver
This fun-filled package requires an Apple with 20K
Order No. 0040A

145 Charing Cross Road,
London WC2H OEE.
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TECHNICAL BOOK SERVICE

What Is A Microprocessar? £12.00
2 Cassette tapes plus a 72 page book deal with
many aspects ol microprocessors including Binary
and Hexadecimal counting, Programming ete

Adams, C. BEGINNERS GUIDE TO COMPUTERS

AND MICROPROCESSORS WITH PROJECTS
£6.05

Understanding building programnung and oper-

ating your own microcomputer,

Ahl, BASIC COMPUTER GAMES £5.40

Albrechr, B, BASIC FOR HOME COMPUTERS. A
self teaching guide £5.45
Shows you how 1o read, write and understand
basic programming quage used in the new
personal size microcomputers

Albrecht B. BASIC. A self teaching guide (2nd
edition) £5.45
Teach yourself the programming language BASIC
You will learn how to use the computer as a tool in
home or office and you will need no special maths
or science background.

Alcock, DL ILLUSTRATING BASIC £3.00
This book presents a popular and widely available
language called BASIC, and explains how to write
simple programs.

Altman, |. MICROPROCESSORS £10.80

Gives a general overview of the technology design

ideas and explains practical applications.

Altman, L. APPLYING MICROPROCESSORS
£1:5.50

Follow-up volume which takes you into the second

and third generation devices.

Aspinall, D. INTRO 10O MICROPROCESSORS

£6.55
E xplains the characteristics of the component.

Barden, W.
BOOK

Z-80 MICROCOMPUTER HAND-

E1 35

Barden, W. HOW TO BUY AND USE MINICOM-
PUTERS AND MICROCOMPUTERS £7.90
Discusses these smaller computers and shows how
they can be used in a variety of practical and
recreational tasks in the home or business.

Barden, W. HOW TO PROGRAM MICROCOM-
PUTERS £7.25
This book explains assembly language program-
ming of microcomputers based on the Intel 8080,
Motorola MCB800 and MOS Technology MCSBE502
MICroprocessor.,

Bibbera, R.J. MICROPROCESSORS IN INSTRU-
MENTS AND CONTROL £12.60
Introduces the background elements, paying partic-
ular regard to the dynamics and computational
instrumentation required to accomplish real-time
ata processing tasks

TV TYPEWRITER COOKBOOK

£.1.75
An in-depth coverage of TV typewriters (TVs) the
anly truly low cost microcomputer and small
display interface

Lancaster, D.

Lancaster, D. CHEAP VIDED COOKBOOK
£6.50
Lesea, A. MICROPROCESSOR INTERFACING
TECHNIQUES £8.70
Leventhal. INTRO TO MICROPROCESSORS
£17.00

Lewis, T.G. MIND APPLIANCE HOME COMPU-
TER APPLICATIONS £4.90

Hilburn, J.L. MICROCOMPUTERS, MICROPRO-
CESSORS, HARDWARE, SOFTWARE AND
APPLICATIONS £17.40
Complete and practical introduction to the design,
programming operation, uses and maintenance of

modern microprocessors, their integrated circuits
and other components

i MICROPROCESSOR SYSTEMS
DESIGN £16.95
Qurstanding faor its information on real micro-
processors, this text is both an introduction and
a detailed information source treating over a
dozen processors, including new third generation
devices. No prior knowledge of microprocessors
or microelectronics is required for the reader,

Klingman, E.

Kemeny, |.G. BASIC PROGRAMMING
A basic text,

£6.70

Korn, G.A. MICROPROCESSOR AND SMALL
DIGITAL COMPUTER SYSTEMS FOR ENGIN-
EERS AND SCIENTISTS £19.45
This book covers the types, languages, design
software and applications of microprocessors.

Duncan. MICROPROCESSOR PROGRAMMING
AND SOFTWARE DEVELOPMENT £14.15

Rao, G.U. MICROPROCESSOR AND MICRO-
PROCESSOR SYSTEMS £20.75
A completely up-to-date report on the state-of-the-
art of microprocessors and microcomputers written
by one of the leading experts.

Rony, P.H. THE 8080A BUGBOOK: Microcom-
puter Interfacing & Programming £8.35
The principles, concepts and applications of an
8bit microcomputer based on the 8080 micro-
processor CPU chip. The emphasis is on a com-
puter as a controller.

Scelbi. 6800 SOFTWARE GOURMET GUIDE
AND COOKBOOK £8.9

Scelbi. 8080 SOFTWARE GOURMET GUIDE
AND COOKBOOK £8.90

Scelhi. UNDERSTANDING MICROCOMPUTERS
£8.75
Gwes the fundamental concepis of wvirtually all

microcomputers

Spencer. GAME PLAYING WITH BASIC £4.85

Schoman, K. THE BASIC WORKBOOK £3.85
Creative techniques for beginning programmers

Sirion, D. BASIC FROM THE GROUND UP £6.20

Soucck, B, MICROPROCESSORS AND MICRO:
COMPUTERS £19.40
Here is a description of the applications program-
ming and interfacing techniques common to all
MiCroprocessors,

Spracklen, D SARGON £9.90
A computer chess program in Z-80 assembly
language

Titus., MICROCOMPUTER ANALOGUE CON-
VERTER £7.60
Titus. 8080/8085 SOFTWARE DESIGN £7.60

Tracton. 37 PRACTICAL PROGRAMS & GAMES
IN BASIC £6.65
Programs for everything from Space war games to
Blackjack,

Waite, M. MICROCOMPUTER PRIMER £6.40
Waite. YOUR OWN COMPUTER £1.60
Introduces the beginner to the basic principles of
the microcomputer

Note that all prices include postage and packing.
Please make cheques, etc., payable to Computing
Today Book Service (Payment in U.K. currency
only please) and send to :
Computing Today Book Service,
145, Charing Cross Road,
London WC2H DEE.
Prices may be subject to change without notice.

Libes, 5. SMALL COMPUTER SYSTEMS HAND-
BOOK £5.90
The Primer written for those new to the figld of
personal home computers,

Lippiatt. ARCHITECTURE OF SMALL COM-:
PUTER SYSTEMS £4.50

Moody, R. FIRST BOOK OF MICROCOMPU-
TERS £3.85
(The home computer owners best friend)

McGlynn, D.R. MICROPROCESSORS — Tech-
nology, Architecture & Applications £9.20

This introduction to the computer-on-a-chip
provides a clear explanation of the important new
devica.

McMurran, PROGRAMMING MICROFPROCESS-
ORS £5:50
A practical programming guide that includes

architecture, arithmetic/logic operations, fixed and
floating point computations, data exchange with

peripheral devices, computers and other pro-
gramming aids.

Monro, [INTERACTIVE COMPUTING WITH
BASIC £3.65
Magin, P. BASIC WITH STYLE £4.13
Programming Proverbs. Principles of good pro-

gramming with numerous examples t0 improve
programming style and producing

Ogdin. SOFTWARE DESIGN FOR MICROCOM-

PUTERS £3.20
Ogdin, MICROCOMPUTER DESIGN £7:25
Peatman. MICROCOMPUTER BASE DESIGN

£5.70
Peckham. HANDS ON BASIC WITH A PET £9.00

Peckham. BASIC A HANDS ON METHOD

£6.95
Bursky, D. MICROCOMPUTER BOARD DATA
MANUAL £6.00

Coan, |.S5. BASIC BASIC
An introduction to compuler
BASIC language

programming

Coan, |.5. ADVANCED BASIC £7.30
Applications and problems

Ditlea. A SIMPLE GUIDE TO HOME COM
PUTERS £4.10

Freiberger, S. CONSUMERS GUIDE TO PER
SONAL COMPUTING AND MICROCOMPUTERS

£374

Gilmore, C.M. BEGINNERS GUIDE TO MICRO-
PROCESSORS £4.90

Grossworth. BEGINNERS GUIDE TO HOME
COMPUTERS £4 50
Gaosling, R.E. BEGINNING BASIC £3.45

Introduces BASIC to first time users

Graham, N. MICROPROCESSOR PROGRAM-
MING FOR COMPUTER HOBBYISTS E7 15
Hartley. INTRODUCTION TO BASIC £2.80

Heiserman, D.L. MINIPROCESSORS FROM CAL
CULATORS TO COMPUTERS £4.95

Ward, MICROPROCESSOR/MICROPROGRAM.
MING HANDBOOK

Autharitative practical guide to mic
construction programming and applica

Veronis. MICROPROCESSOR £13.00

Zaks, R. INTRODUCTION TO PERSONAL AND
BUSINESS COMPUTING £8.60

Zaks, R. MICROPROCESSORS FROM CHIPS TO
SYSTEMS £8.30
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NASCOM

Yes,we're still around

DISASSEMBLER The NAS-DIS 3K disassembler
reverses the effect of assemblers such as ZEAP by
turning machine ¢ into assembler program
automatically labelling and cross-referencing to

te program listing, saving hours of
embly when program analysis is
INn3x 2708 EPROMs at£37.50

DIAGNOSTIC PACKAGE
NAS-DEBUG is a 1K addition 1o
NAS-DIS which provides
remarkable facilities tor errol
elimination.ncluding a full register
display which may be edited by the
cursor. An unusual feature is the
provision for examination of the
programin assembler a
machinesingle-stepst
A second videc ¢
assignedto allow
@ programs which
Avery pow E
basec system for prcgram
development could be realised on
ppropriate external memory by

r

aNASCOM-2wi
fitting the 8 ROMs co
DEBUG into the soc onthe computer board. This
system would tunc Vimmediately on switchingon.
without needing programs to be loaded from tape

Suppliedina 2708 EPROM at £15.00 plus VAT and must
be operated with NAS-DIS :

NASCOM 2

Kit includes all parts to build CPU board which has
resident 8K microsoft BASIC and 2KNAS-5YS 1 monitor
for machine code programming.

Included with kitis a fully assembled LICON QWERTY
SOLID STATE KEYBOARD specially designed to exploit
the potential of the NAS-SYS monitor. Other interfaces
include videa to monitor or domestic TV Kansas City
standard cassette interface (300/1200 baud) or
RS232/20mA teletype interface
In addition to full character generator graphics ROM is
provided to give BASIC on board graphics capability

System uses Z80A which gives
selectability betwesn 2 or 4 MHz

Nascom 2 Kit Price

£225 var
£32.50

- VAT

Power supply -3 amp. Suitable
lor powering of basic Nascom 1
or 2 and memory expansion

NASCOM SOFTWARE

CPU card can accommodate either 8K of static memory
or 82708 EPROMS . This allows for inclusion of standard
firmware on board.

ASSEMBLER Version 2.0 of ZEAP (280 Editor
Assembler Package) offers in 4K features found
normally only in far larger programs. A comprehensive
line editor rovided in addition to an assembler
operating in standard Z80 mnemonics.Direct assembly
to memaory allows immediate program execution ZEAP
cantake advantage of special features of NAS-SYS
which was itself developed on this assembler. Supplied
on tape at £30.00 plus VAT or in 4 x 2708 EPROMSs at
50 00 plus VAT

All prices are manufacturers suggested prices

NAS-SYS 3. THE NEW OPERATING SYSTEM FOR
NASCOM 2. SUPPLIEDIN 1 x2716 EPROM
NAS-SYS 3 isthe latestin the current series of Nascom
monitars and includes fratures suchas adjustable
keyboard repeal and cursor speed. full interrupt
handling and a number of powerful routines and
commands making this probably the most
comprehensive 2K monitor ever

written for a microcomputer £40 + VAT

RAMBOARDS

SERIES B ram board gives user option of 16K, 32K or
48K of DYNAMIC RAM These boards can be arranged
n page mode to allow use of up to 4 with NASCOM 2
Boards are fully butfered but PAGE MODE facility 1s an
optional extra This card can be used at 4MHz without
wail state
16K:£140 - VAT

32K:£200- VAT  4BK:£250 - VAT

NASCOMIMP PLAIN
PAPER PRINTER

Matrix Printer) features
lines per minute » 80 characters per line » i
1On

£} « Accepts 81"
9'" paper (tracior feed) = Traclor/press

ophonal synchronisation of baud

rate = Serial R5232 interface 5325 « VAT
NASCOM' 1 Kit Price £125 < MAT

12" » 8" PCB carrying 5L 5| MOS packages. 16 1K MOS
memory packages and 33 TTL packages. Thereis on-
board interface for UHF or unmodulated video and

the operating system, video display and EPROM optian
socket. leaving a 1K user BAM. C'plete with keyboard

COMPUTERLAND

DATRON MICRO CENTRE

]

“HENRYS RADIO

NASCOM
MICROCOMPUTORS

LTD.
92 BROAD STREET,
CHESHAM, BUCKS.

For full details please contact your nearest
Nascom Distributor

"BITS & PC's THE CAMERA CENTRE

“BUSINESS & LEISURE
M_I CROCOMPUTERS

1
£

Tei: |

COMPUTERLAND

nam Court Road

BUSS STOP (PHOTO
ACOUSTICS) LIMITED
= ad

A& G KNIGHT

\

COMPUTERS

PORTABLE
MICRGSYSTEMS LTD

NEWBEAR COMPUTING
STORE LIMITED

printing = 10 line print buffer « Automatic
= 96 characters ASCI set (includes upper/|lower
paper (pressure feed) »

COMPUTING TODAY SEPTEMBER 1980

= Baud rate from 110 to 9600 «External signal for

cassette orteletype. The 4K memory block is assigned to
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R.A.Jones

Arrange your printout with this
program and never lose track |
of that ladys phone number

again. '%

SET
POINTER T

The following piece of software has been designed it

COUNTER

to fill a number of needs. Although it is a ‘stand-
alone’ program it can be easily adapted to act as a sub-
routine to fit into other programs, or even turned into a stan-
dard utility package. The sole function of the program is to
sort lists of names, or indeed any alphabetical information,
into order. POINTER DOWH

(INE PLACE

15 CURRENT
WORD LARGER
THAN THE NEXT?

330

3

290320

Program Function

The software relies on the string handling facilities present in
most versions of BASIC and without these cannot function as
written. Indeed, if these functions are not present any sort
program will run so slowly that the user will probably expire
from boredom! The ability of these versions of BASIC to use
mathematical operators such as >,<,=and #(< >)on str-
ing functions makes life very easy for the programmer.

The system of sorting is known as a‘bubble’ sort for no
better reason than the similarity between bubbles rising
through a liquid and the bigger entries rising through the list.
It sets no records for speed but it does work and is simple to
understand, a feature often worth far more. The two main
segments are illustrated in Fig.1 and Fig.2. These are the input
routine and the bubble sort routine and are further described Y
later. The full program listing is divided up with REM
statements, each of these segments represents a complete
entity and can be amended or altered as desired, some sug-
gestions are given later in this article.

SWAP CURRENT
WORD AND
NEXT WORD

SET SWAP FLAG

15 NEXT
WORD THE
LAST?

PRINT
NUMBER
OF SWOPS

arm

How It Works

As previously mentioned the application of mathematical
operators is crucial to the bubble sort. The BASIC allows us
to simply compare two string variables and make a decision
as to whether one is bigger than the other, or whether they
are equal in size. These comparisons are not confined to the
first letter but work their way through the entire length of the
string, for example: —

Given two strings, A% and B$ we can say that if

A$="A" and B$="B"” then A$<B$ is true.

Similarily we can compare the string “JONES B G”

with the string “JONES B H” and find that the first is

‘smaller’ than the second.

Given this facility we can sort any stored list of strings into
order, either ascending or descending although the latter is
more common (lists of names usually go from A to Z). This
segment is illustrated in Fig.1 and is the section of the pro-
gram tagged BUBBLE SORT.

The first statement simply sets up two variables, one -
counter and one marker. The variable S is a ‘swap’ marker COUNTER
and tells us that a change has taken place in the list, the
counter T is one less than the number of entries because you
can’t compare the bottom entry with anything! You now
start a loop going for this many counts. For each entry in the
list (array A%(n)) you compare the absolute value with the en-
try directly below it in the list, if the first is bigger you swap
them over and set the swap marker, if not you try the next
pair. The changing over is done by the laborious method of _ . _ _
putting the larger string into a spare variable, replacing it in Fig.2. The input segment in greater detail.
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ALPHASORT

the list with the smaller and then putting the larger one back.
Owners of the Zenith Z89, or indeed anyone using a disc bas-
ed BASIC with extra functions, can use the marvellous SWAP
command and do the whole thing in one go. Having gone
through the list once, the whole process is repeated until no
swaps are recorded, the sorting process is now complete.

The input stage is also worthy of closer investigation.
The maximum number of list entries is set up as 100 but this is
really dependent on the amount of memory you have
available. As each entry is input from the keyboard it is
stored in an array at a position corresponding to its entry
point. It is worth noting that the array starts at 0, a location
which is often ignored or even forgotten. Entries continue un-
til “*"" is found, this terminates the routine. We now have an
array full of raw data and a counter which tells us how many
entries there are in the array, we may now sort it.

Getting Listed

Actually producing the final list is dead easy, you simply out-
put the array element by element. However, if your list is
longer than your screen has lines, you may like to implement
a loop which outputs a set number of entries at a time, a
routine is givenin the program called LINE LOOP which does
just this. The required number of lines is input to the program
and then the routine waits for any key to be hit before out-
putting the first batch.

Enhancements

Some obvious goodies that can be built in are; reading data
from a file, outputting to another file, outputting to a printer
and doubtless others of a more specialised nature. Taking
the first and second items it should not prove too difficult to
open afileand read entries both from it and back to it instead
of keying them in by hand. Commands such as OPEN, IN-
PUT# and PRINT# should be recognisable to most
systems running a reasonable BASIC.

Printing out lists is also a matter of calling the printer
rather than the VDU, if your system supports LPRINT then
life is simple indeed! All you really need to do is to call a
response from the keyboard to direct the output to the re-
quired device, it is worth making life idiot-proof by having
the VDU as the default option. Owners of sytems such as the
PET who are using interfaces to connect to printers will have
to treat the output like a file but you must remember to
CLOSE it after output is complete or else all your screen pro-
mpts tend to end up in the middle of your listing.

Other possibilities for the program are multiple lists.
These offer no serious difficulty, you merely choose which
list you are going to sort on and then, as you swap on the
chosen list, swap the others as well. It is in situations such as
this that the time taken starts to mount up. If we take a sam-
ple list such as fred,john,ian,bert,harry the following swaps
take place:

fred,john,ian,bert harry
fred,ian,john,bert harry
fred,ian bert,john, harry
fred bert,ian,john,harry
bert,fred,ian john, harry
bert,fred,ian harry, john
bert fred,harry,ian,john

Now, if we had a parallel list of, say, their ages the swap time
would have been almost doubled. The maximum number of
swaps that can take place is the factorial of the number of

items in the list, the actual time taken is rather machine-

dependent for obvious reasons. This time will also increase in

direct proportion to the number of ‘columns’ that you have.
As mentioned earlier, the program makes no apologies for its
lack of speed. It is, however, as near universal as possible.

100 REM**ALPHASORT 2

110 REM**INITIALISATION

120 PRINT[CLS]":CLR

130 DIM AS$(100):EN =100:CT=0

140 PRINT “PLEASE INPUT NAMES, WHEN YOU
ARE"

150 PRINT “READY TO SORT TYPE **' ”

160 PRINT

170 REM**INPUT ROUTINE

180 PRINT “YOU HAVE ROOM FOR ":EN;"” MORE
ENTRIES.”

190 INPUT AS(CT)

200 IF ASICT)="""" THEN 250

210 CT=CT +1:PRINT”[CLS1"”

220 IF CT>99 THEN 250

230 EN=100-CT:GOTO 180

240 END

260 REM**BUBBLE SORT

260 S=0:T=CT-1

270 FOR L=0TOT

280 IF AS(L)< =AS(L+1) THEN 330

290 S$=ASIL)

300 ASIL)=AS(L+1]

310 AS(L+1)=8%

320 S=S+1

330 NEXT L

340 PRINT "[CLS1":S;" SWAPS OCCCURRED"

350 IF S> =1 THEN 260

360 PRINT

370 PRINT “ALL SORTED !"

380 REM™"SIMPLE OUTPUT ROUTINE

390 PRINT

400 PRINT "“HIT ANY KEY TO LIST"

410 GET R$:IF R$=""" THEN 410

420 PRINT “LcLS]”

430 FOR LP=0TO CT

440 PRINT ASILP)

450 NEXT LP

460 END

470 REM**LINELOOPOQUTPUT

480 PRINT

490 PRINT “HOW MANY LINES ON YOUR VDU'":

500 INPUT SL

510 SL=SL-1:LP=0

620 FOR P=LP TO LP+SL

630 PRINT AS(P)

540 NEXT P

B50 PRINT “HIT ANY KEY TO CONTINUE"

560 PRINT “ ‘$" WILL BREAK "

570 GET K$:IF K$=""" THEN 570

580 IF K$="'$" THEN END

B30 IF CT-LP<SL THEN 520

600 SL=CT-LP

610 GOTO 520

620 END

The complete program listing, see the text for suggested enhancements.
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COMPUTECH for @fapple
comMPUTECH for ITT

Well proven software (several hundred packages already licensed) for business
applications on the ITT 2020 and Apple microcomputers.
Prices excluding V.A.T for cash with order, F.O.B London NW3

PAYROLL (300+ Employees, 100 Departments,
hourly, weekly, monthly. Very powertul
but easy to use).

SALES LEDGER (500+ Accounts, 100 Departments).
PURCHASES LEDGER (500+ Accounts, 100 Departments).

GENERAL (OR NOMINAL) (1000 Accounts, 100 Analyses, multi-
LEDGER purpose package).

UTILITIES DISK 1 (Diskette patch, slot to slot copy,
zap etc).

APPLEWRITER (Word Processing)

VISICALC (Financial Modelling, Costing,
Analysis)

AND NOW HARDWARE!

COMPUTECH DIPLOMAT H/S SERIAL INTERFACE £80

This card has been designed and built to the same professional standards that have resulted in the suc-
cess of our software. The DIPLOMAT observes the proper ‘‘handshaking’’ protocol so that you can
drive fast printers and send and receive data from other peripherals at high speeds without loss of data.
Switch (& software) selectable baud rates to 19200 and many other options. Plug compatible with ‘ter-
minal’ or ‘modem’ wired peripherals. Guaranteed.

MICROLINE M80 PRINTER £450

This very reliable printer now available from us ex. stock. Driver in machine code to enable both text
and graphics, 40, 80 and 132 clear characters on 8 inch line, sprocket and friction feed standard, op-
tional tractor. Parallel interface card for Apple/ITT 2020 only £80. Trade enquiries welcome.

THE FABULOUS MICROMUX 8000 from £800
This is a brand new product, an asynchronous serial multiplexor with up to 16 ports, any of which may

communicate with any other independently, like a ‘telephone exchange’ for data! Built in test func-
tion. Firmware may be customised for special applications. Available in multiples of 4 ports up to 16.

COMPUTECH SYSTEMS

168, Finchley Road, London NW3 6HP. Tel: 01-7384 0202

AGENTS THROUGHDUT THE UK AND ODVERSEAS
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SKI-RUN

Practise for those hazardous
days on the piste with our
superb slalom simulation and
pick up some useful graphics
routines along the run.
T Sharp MZ-80 K system. In order to make the program
run on other systems, flowcharts have been given and
some explanation of the Sharp’s peculiarities are described.
The object of the game is simple, you must reach the
bottom of the course in the shortest possible time, without

missing any gates and without going off the edge of the
course.

he following program simulates a slalom ski run on a

Game Rules

There are two kinds of course available, a standard, pre-
programmed run of quite reasonable difficulty and a ran-
domly generated course, which is usually easier. The data
statements for the standard course are stored in lines 450 to |

given within the program for operation and should cause no
problems, if you don't like the musical tune that introduces
the game, or if you are converting to another system, the seg-
ment from 200 to 290 is responsible.

The game may be speeded up by inputting a number
not greater than two digits larger than the numberdisplaygd
in the top left hand corner. The program as listed
takes around 4K of RAM and will fit into all the MZ-
80K models.

Program Notes
Although the game was originally written for the Sharp ver
sionof BASIC it should prove fairly easy to implement on any
other system that has a memory mapped screen and uses an
Extended BASIC such as the Apple or Superboard. The!
screen locations are from 53249 in the top left hand corner
with a line length of 40 characters and 25 screen lines. i
The two POKEd codes, 202 and 0, are respectively 4
a‘little man’ graphicand ablank graphic. These
are found in lines 710.

We have replaced all the potentially
confusing symbols with names, the cursor
controls are to our normal standards. The,
borders of the course are vertical 48
hatched lines,or any graphic you
prefer, and these are called ‘Border g& .
and occur in lines 610, 630 and
650, the PEEK code for these
is inspected in line 740 and is,
in the original case, 188. The gates
are printed as strings in line 640 and consist of a circle, tall
left arrows and another circle for the left hand gate and a

illed-in circle, two right arrows and then another filled-in cir-

ight Rand gate Oncedgain thesearecheeked for

a correct pass in lines 900 to 940, the USR(62) command
causes a’beep’.

Apart from these few graphics symbols there only re-
maé;%s the MUSIC command which may, or may not, be

e

470 and may be removed, or re-programmed, if required. In B
both cases you can preview your course. Instructions are &

available on other systems. If you don’t have the facility then
simply remove the following lines from the program;
200-290. 560 TEMPQ 7 from line 1900, 19101930, TEMPO 6
from line 2000, 2010, and MUSIC ‘R9’ from 4000.

We are grateful to Sharp Electronics (UK) Ltd for the
provision of a printout of
the game at short
notice.
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START

INSTRUCTIONS
&
MusicC

1000

600

PRINT

OF COURSE

Q_.__

PRINT
GATE

BOUNDARY fegmm————

RANDOM SET UP
COURSE? RANDOM
COURSE
SET UP
sTanpaRro| 440
COURSE
)
HId YES RUN
THROUGH
COURSE
NO

O

Fig 1. The first segment of the program flowchart.

PRINT
1940 |“GONE OFF
COURSE"

:

PRINT

"WELL DONE™
000 + TIMES etc

4000

4050

ANOTHER

GO?

4 SKI1 RUN ¢
P

8ki doun the slalom course passing to
the side of the gate as indicated.
Change speed by pressing a number
differing by no more than two from the
number displaued in the top left corner.
Change direction by pressing any other

key.
Do you want a random course ?

The initial game display, accompanied by an awful rendition of a famous tune,

we think!

740 GET

IS SKIER
+5 SECS

CORRECT
SIDE?

COMMAN

DO
COMMAND

y

RETURN

Fig 2. The input command subroutine.

NO

END

400

Fig 3. The ‘endgame’ routines.

30
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SKI-RUN

vou‘ve gone off the course 1!

Another game 7

The game display after running over the edge of the course.

i
¢
s
s
¥
z
'

A A O

A mid-game picture showing the speed factor top left and the “little man” pass-
ing through a gate.

20 REM Il SLALOM SKI RUN GAME !l
30 REM !l By R.L.Tucker — Jan. '80 !

40 REM R R T e

100 PRINT " [CLS "+ TAB(11)+" & SKI RUN "

110 PRINT
TAB(11) + [cD1”

120 PRINT "'Ski down the slalom course passing to
[cD1”

130 PRINT "the side of the gate as indicated. [CD 1"

140 PRINT ""Change speed by pressing a
number [CD 1"

150 PRINT "differing by no more than two from the
Nelph

160 PRINT “number displayed in the top left corner.”

170 PRINT “Change direction by pressing any
other [CD I”

180 PRINT “‘key."”

200 DIM M$(9):Ms(0) =""FOROFOROFOR2FOROFORO
FORO"

210 M$(1)="" CORO# AORO COROAORO COROGO"

220 M$(2)=""RO COROF2ROE2ROF2R0O"

230 M$(3) =""G2ROA2R0O"

240 M$(4) =""FOROEORODOROFOROCOROFORO_#
A2R0O_A2"

250 M$(B) =""RO_# A2R0"":M$(6) =""C2ROD2R0O #
AOROAOROGORO # AQ"

260 M$(7) =""ROFOR0O # AOROE2ROD2R0OE2R0OF2"

270 M$(8) =""ROG2R0O™CORO # AOROAOROGOROA
0RO # AOROCORO# AORQO™CO"

280 M$(9) =""ROAOROGOROFOROGOROAORO #

AOROGOROEOROCOROF3"
290 TEMPO 4:FOR |=0 TO 9:MUSIC M$(I):NEXT:
MUSIC M$(0)

299 REM* Start of run

300 CLR:DEF FNA(X)=INT(X/60):DEF FNB(X)=
X—60"FNA(X)

310 DIM X(30),Y(30)

400 PRINT " [CD ]Do you want a random course?’’;

410 GET I$:IF Is=" "GOTO 410

420 IF ASCI(I$) =89 THEN PRINT “Yes':GOSUB
1000:GOTO 500

429 REM* Lay out set course

430 PRINT “No"’

440 FOR 1=1 TO 30:READ X(I),Y(I):NEXT:RESTORE

450 DATAZ20,1,30,9,17,9,27,7,21,5,27,5,21,5,27,5,21,
5,31,8

460 DATAZ20,8,26,5,16,8,21,5,11,8,30,15,11,15,21,8,
11,8,23,8

470 DATA17,5,23,5,17,5,23,5,17,5,30,10,17,9,27,8,7,
17,20,9

500 PRINT “ [CD IDo you want to see the course
before [CD 1":PRINT ""you start?"’

510 GET Is:IF I$="""" GOTO 510

520 IF ASC(I$)=89 THEN H=1:GOTO 600

530 IF ASC(I$)< >78 GOTO 510

540 GOTO 600

549 REM*Run proper starts here

550 PRINT “ [HOM 1[2 CR1ICD ] Now you start
your run — good luck I : H=0

560 TEMPO 4:MUSIC ““R9"

600 PRINT “ [CLSI":M=0:N=0:PP=0:V=19:C=2;
X =53468:N1=1:TI$="000000"

610 POKE X,202:FOR K=1 TO 23:PRINT
"“[Border 1"; TABI(38);" [Border I'":
NEXT

619 REM*Main control loop

620 FOR G=1TO 30

630 FOR I=1 TO Y(G):PRINT *“ [Border I'"; TAB(38);
“[Border 1" :GOSUB 700:NEXT |

640 G$="[left gate I'":IF G/2=INT(G/2) THEN
G$ =" [right gate 1"

650 PRINT " [Border I"; TAB(X(G));GS$;
TAB(38);" [Border 1"

660 GOSUB 700:NEXT G

670 IF H=1 GOTO 580

680 PRINT “'s$$'"; TABI(37);"'$$"

690 GOSUB 700:GOTO 680

699 REM*Move skier

700 N=N+1:IFH=1THEN RETURN

710 POKE X —40,0:POKE X+ C,202:X=X+C

720 IF N=Y(NT)+V THEN N1=N1+1:V=1:N=0:
GOSUB 900
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730 IF N1=31 GOTO 2000

740 GET M$:IF (M$=""")*(PEEK(X + C)=188) GOTO
1900

780 IF Ms=""""GOTQO 790

760 IF VALIMS)=0 THEN C=-C:GOTO 720

770 IF ABSIVALIMS) —M)>2 GOTO 790

780 M =VALIMS)

790 POKE 53243, ASCISTR$(IM)) — 16

800 FOR D=1TO 45—-10"M:NEXT D:RETURN

899 REM " Passing gate

900 IF N1/2=INTIN1/2) GOTO 930

910 IF X< X(N1—1)+53460 THEN PP=PP+5
:USRI(62)

920 RETURN

930 IF X>XIN1—1)+53449 THEN PP=PP+5
‘USR162)

940 RETURN

999 REM *Work out random course

1000 X{1)=15:Y(1)=6:X1=1b

1010 FOR 1=2 TO 30

1020 Y =INTI(RNDI(1)*8) +4:Y(l) =Y

1030 IF 1/2=INTI{l/2) GOTO 1100

1040 X=X1-2"Y +4:GOTO 1200

MO0 X=X1+2"Y -4

1200 IF X>31 THEN X=X—-1:GOTO 1200

1210 IF X<4 THEN X=X+ 1:GOTO 1210

1300 X() =X X1=X:NEXT:RETURN

18928 REM*End messages etc.

1900 POKE X,0:TEMPO 7

1910 FOR |I=1T0O 3

1920 MUSIC " CO_#C0_D0_#D0_E0_#E0_FO_+
FO_GO_# G0 _AD_#A0_BO_#B0"

1930 NEXT

1940 PRINT “ [HOM 1 [3 CR lYou've gone off the
course |l [3 CD1: GOTO 4000

2000 PRINT " [HOM 1 [3 CR IYou've completed the
course [CD ]" : TEMPO 6

2010 MUSIC * BOA0 GO FOEOTDO CO DO EQFO~
GO A0 BO AOTGO RO EQO DO CO

2020 TTS=TI5:PP$=STRS$(FNB(PP}):T25=STRS$(FNB
(VALIRIGHTS(TTS,2)) + FNBI(PP)))

2030 T1=FNA(VALIRIGHTS(TTS,2)) + FNB(PP)) + VAL
(LEFTS(TTS,4)) + FNA(PP)

2040 |F LEN(PP$)=2 GOTO 2060

2060 PP$="0"+PP$

2060 IF LEN(T2$)=2 GOTO 3000

2070 T2 ="0"+T2%

3000 PRINT ' [3 CRITime"; TAB(18);VALILEFTS(TTS,
4)): " -RIGHTSITTS,2)

3010 PRINT “ [3 CR ]Penalty time"';TAB(16);FNA(PP],
-ppy

3020 PRINT “ [3 CR 1Total time'; TAB(16);T1;"":""; T2
PRINT “[6CD]”

4000 PRINT " [3 CR JAnother game ?":MUSIC ""R9"

4010 GET Is:IF 18="" GOTO 4010

4020 IF ASCII$)=89 GOTO 4050

4030 IF ASC(I$)< >78 GOTO 4010

4040 PRINT “ [CLS1”: END

4050 PRINT “ [CcLS 1[2 CD 1Same course?”’,

4060 GET IS:IF Is=""" GOTO 4060

4070 IF ASCI{I8) =89 THEN RUN 600

4090 PRINT ""No':H=0:RUN 400

The complete program listing for Ski-Run. See the text for conversion
notes.

|
|
|

\

You’ve completed the course

e 48

fAinother game 7

W 0 ) A

Y D A 9 o
B ]
mqﬂﬂqnnnnzz". o

oy ey 0 oy o o oy s o

Yet more game shots and the ‘endgame’ display.

32

COMPUTING TODAY SEPTEMBER 1980



Self-

Instruction
Courses

It's faster and more thorough than classroom learning: you pace
vourself and answer questions on each new aspect as you go. This
gives rare satisfaction - you know that you are really learning and
without mindless drudgery. With a good self-instruction course you
become your own best teacher,

Understand Digital Electronics

In the years ahead digital electronics will play an increasing part in
your life. Calculators and digital watches mushroomed in the 1970's
-soon we will have digital car instrumentation, cash cards, TV
messages from friends and electronic mail.

After completing these books you will have broadened your career
prospects and increased you knowledge of the fast-changing world
around you.

DIGITAL COMPUTER LOGIC AND
ELECTRONICS £7.00

This course is designed as an
introduction to digital electronics and
is written at a pace that suits the raw
beginner., No mathematical
knowledge is assumed other than the
use of simple arithmetic and decimals
and no electronic knowledge is
expected at all. The course moves
painstakingly through all the basic
concepts of digital electronics in a
simple and concise fashion: questions
and answers on every page make sure
that the points are understood.

Everyone can learn from it - students, engineers, hobhbyists,
housewives, scientists. Its four A4 volumes consist of:

Book 1 Binary, octal and decimal number systems, conversion between number Systems
conversion of ctions; ocfal-decimal canversion tables

Book 2 AND, OR gates; inverters; NOR and NAND gates. truth tables, intraduction te

Boolean algebra

Book 3 Positive ECL. De Morgans Laws: designing logic circuits using NOR gates: dual-input
gates

Book 4 Introduction to pulse driven
reqisters: half-adders.

DESIGN OF DIGITAL SYSTEMS £12.50

This course takes the reader to real
proficiency. Written in a similar
question and answer style to Digital
Computer Logic and Electronics, this
course moves at a much faster pace
and goes into the subject in greater
depth. ideally suited for scientists or
engineers wantirg to know more
about digital electronics, its six A4
volumes lead step by step through
number systems and Boolean algebra
to memories, counters and arithmetic
circuits and finally to an
understanding of calculator and

computer design.
Book 1 Octal, hexadecimal and binary number systerms; conversion between number
systams; represantation of negative numbers: complementary systems: binary mult i
and division

Book 2 OF and AND functions; logic gates; NOT, exclusive-OR, NAND, NOR and exclusive-
NOR functions: multiple input gates; truth tables; De Morgans Laws: canonical forms. logic
conventions; karnaugh mapping; three state and wired logic.

Book 3 Halt adders and full agders; subtractors; serial and parallel adders; processcrs and
arithmetic logic units (ALUs); multiplication and division systerms

Book 4 Fiip fiops; shift registers; asynchronous and synchronous counters; ring. Johnson
and exclusive— OR feedback counters; random access memories (RAMs! and read only
meamaorias |ROMs|

Book B Structure of calculators; keyboard encoding: decoding display data
systems; control unit; program ROM; address decoding, instruction sets
dacoding: control programme structure.

Book 8 Central processing unit (CPU), memory organization; character rapresentation
program storage, address modes; input/oulput sysiems. program interrupts; interrupt
priovities, programming; assemblers; computers; executive programs; operating systams and
time sharing.

Flow Charts and Algorithms

are the essential logical procedures used in all computer programming
and mastering them is the key to success here as well as being a
priceless tool in all administrative areas -presenting safety regulations.
government legislation, office procedures etc.

THE ALGORITHM WRITER'S GUIDE £4.00

explains how to define questions, put them in the best order and draw
the flow chart, with numerous examples.

circuits; R-S and J-K Hip flops, binary counters, shift

register
instruction

ride

Microcomputers are coming
the wave! Learn to program.

Millions of jobs are
millions more will be created. Learn
BASIC - the language of the small
computer and the most easy-to-learn
computer language in widespread

threatened but

use. Teach vyourself with a course

wtirh takes you from complete

gnoranc-'= step-by-step

[an C with a

grac hints. In - f -
lessons you will learn the five £y =
essentials of programming: problem i
definition, flowcharting, coding the =
program, debugging, ear

arder problems are r(
s of hints so you

documentation
provided with a s

never sit glassy-eyed with your mind a blank. You soon learn to tackle
really tough tasks such as pr s for graphs, cost estimates,
compound interest and computer games.

COMPUTER PROGRAMMING IN BASIC

powers, brackets, va

HEM

THE BASIC HANDBOO‘( £11.50

This best-selling American title usefully supplements our BASIC
course wit a phabetical guide to the many variations that cccur in
BASIC terminology., The dozens of BASIC 'dialects’ in use today
mean programmers often need to translate instructions so that they
can be RUN on their syste The BASIC Handbook is clear, easy to
use and should save hours of your time and computer time. A must
for all users of BASIC throughout the world

A.N.S. COBOL £4.40

The indispensabie guide to the world's No. 1 business language. After
25 hours with this course, one beginner took & corsulting job,
documenting oil company programs and did invaluable work from the
first cay, Need we say mare’

GUARANTEE - No risk to you
If you are not completely satisfied your
return of the books in good condition.
Please send me:
....Digital Computer Logic & Electronics @ £7.00
....Design of Digital Systems @ £12.60
....Algorithm Writer's Guide @ £4.00
....Computer Programming in BASIC @ £9.00
....BASIC Handbook @ £11.50

..A.N.S. Cobol @ £4.40

money will be refunded on

FUUR WAYS TO PAY

1) A LK chaaus or a U K postal oeger Eire or overseas)
2] A bank draft, in sterhing on a L availsble 8t any major bank)
3| Plgase charge my Access/M us1C V158 am Exp. [OJ OwmersJ

4} Or phene us with these credit carc B"‘ B7446 lrnsaphnnel 24 hour service

Card No Signed
THESE PRICES COVER THE COST OF SURFACE MAIL WORLOWIDE. AIRMAIL
Eur. N.AF. Mid.E add % to price of books: Jpn. Aus. N.Z Pcfc add % elswehars add ¥

Name
Addrass
U K Delivery up to 25 davs
Cambridge Learning, Unit 54 Rivermd| Site FREEPOST St lves, Huntingdon
Cambs PE17 4BA England
Reg. in Eng No 1328762
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N

Full after sales
service

MICRO-

COMPUTER
FREE 16k B
RAM Board
FREE POWER
SUPPLY

ZBOA B bit. This will run at 4 Mhz but is
selected between 2/4/Mhz.

On-board, addressable memory. 2K

2K Monitor — Nas-sys 1. 1K Video RAM
(MK 4118), 1K work space/User RAM
(MK 4118) (BK Microsoft Basic)

(MK 3600 ROM) (8K Static RAM/2708E)

Microprocessors ZB0A. 8 bit CPU. This will run at
4MHz but is selectable between 2/4 MHz. This
CPU has now been generally accepted as the most
powerful, 8 bit processor on the market.
INTERFACE

Keyboard New expanded 57 key Licon solid state
keybeard especially built for Nascom. Uses stand-
ard Nascom. monitor controlied, decoding

T.V. The Iv peak to peak video signal can drive a
monitor directly and is also fed to the on-board
modulator to drive the domestic T.V.

1.0. On-board UART (Int. 6402] which provides
serial handling for the on-board cassette interface
or the R5232/20mA teletype interface.

The cassette interface is Kansas City standard at
either 300 or 1200 baud. There is a link option on
the NASCOM-2. For 2400 Baud

The RS232 and 20mA loop connector will interface
directly into any standard teletype.

The input and output sides of the UART are
independently switchable between any of the
options —

i.e. it is possible to have input on the cassette and
output on the printer

PHD There is also a totally uncommitted Parallel
10 (MK 3881) giving 16, programmable, /O lines.
These are addressable as 2 = B bit ports with
complete handshake controls.

Documentation Full construction article is pro-
vided for those who buy a kit and an extensive
software manual is provided for the monitor and
Basic

Basic The Nascom 2 contains a full 8K Microsoft
Basic in one Rom chip with additional features like
DEEK, DOKE, SET RESET for simple programming J

ANGERINE

COMPUTER SYSTEMS

SAALAAAAASAAAAAAASARLS

“MICRON" the latest line

(MICROPROCESSOR BOARD (NASCOM 2)

4MHz 280 CPU; TV or Video + 1200 baud
Kansas City + Serial RS 232 printer
Interfaces; Keyboard; 128 character ASCI|
plus 128 Graphics in 2 x 2K ROM,; free
16-way parallel port; 8K BASIC; NAS SYS

operating monitor. £280 built and tested.

ASCOM IMP

Ideal for NASCOM -~ PET - TRS80 - TRITON
Sroy |

Fully built and
housed in a
stylish enclosure

PLAIN PAPER

£ 3 2 5 PRlNTE’g just £325 plus VAT.

INTERFACES WITH ALL MICRO COMPUTERS

The Nascom IMP (Impact Matrix Printer) features
are

B0 characters per line,

@ 10 line print buffer,

B0 lines per minute

@ Bi-directional printing
® Automatic CR/LF 96 character ASCIl set
(including upper/lower case, $, £], ® Accepts 84"
péper (pressure feed) ® Accepts 9" paper (trac-
tor feed). ® Tractor/pressure feed. Baud rate from
110 to 9600, e External signal for optional syn-
chronisation of baud rate

IDEAL FOR WORD PROCESSING

Full ASCH Kk (st}

nector. Cabinet available at £20.00 plus VAT

We have produced a miniack which accepts MICROTAN 65 and
TANEX, it has an integral power supply, st plug it into the mains and
away you gol Finished in Black/Tangerine/Brushed alumlmum it gives

00 phus VAT

your mini-system the professional finish.

£49.00 plus VAT
The ASCIl keyboard includes a numenc keypad and ribbon cable con

in superb products f fn::.:? %2.? é Firmware & MOS ICs
3 BRITISH : Zeap Assembler (4, 1Kx8 EPROMS) £50
i DESIGN Nas Pen text editor (2, 1Kx8 EPROMS) £30
I s B Expansion boards (in kit form)
16K RAM £127.50 ® 32K RAM £175.00
® 6502 based microcomputer 48K RAM £220.00 .
® VDU alpha numeric display High Resolution Programmable Graphics £90
® Powerful monitor TANBUG Colour Board Kit £140
® 8K RAM High Resolution Colour add on £37.50
® 32 parallel /0 lines
® 2 serial I/O lines
® RS 232 L/20mA loop, With 16 NASCOM PRODUCT LIST + vat
programmable Baud rates 1/0 board kit less /O chips 45.00
® Four 16 Bit counter timers UAR; BAUD rate genarator + crystal for 110
® CUTS cassette recorder interface boar 16.00
: CTC — MK3BE2 multiple interrupt d
® Data bus bUffa_"nQ clock generator forul.l’(g c:ar PSR 8.25
® Memory mapping control I;«‘IO— MK3B81 + interconnect for 1/0 5
® 71 Key ASCIl Keyboard, including oard -50
] ol P/10 interconnect only (for 170 board) 3.80
. PUTE&[IC kﬂ‘l"l:ald afl';d \:tlthfamt? ;ipaat Econngk‘aphics kit for additional 128 char- i
ncluding metal cabinets for bo acters (N1 only) 30.00
2708/2716 Progra r suitable for N1 and N2
® ;<e\|{b3_ard and modules under NAS-SF\"SQF il ek EZIO.BS p?tr:‘s VAT
;‘8"(-' l\';"fg po“f’fr;:spllg‘f :dasﬁom 19" rack mounting card frame
ICroso or N1 and N2 32.50
@ All the usual BASIC commands Nas-DA disassembler 3 EPROM for Nas-
® Integer and real numb o e
ger and real numbers MK36271 8K BASIC in 8K x 8 ROM 40.00
® Integer and real arrays Nasper VS in 2 EPROM 30.00
® Intrinsic functions ABS, INT, RND, Kesspc mantiorin 2 BROM i
SGN, SIN, SQR, TAB, USR, ATN, Nasbug T4 2 x EPROM 25.00
COS, EXP, LOG, TAN. Tiny Bgrsrc 23:( EPI;OJ\.E SAOiA 25.00
® User defined functions Super Tiny Basic d x 37.50
® READ and DATA statements -l FINy BN uporiie EXIERAOMT - 3208
® Dump and load programs %Ei; 1.2 tape and documentation for N1 30.00
2 tape and documentation for
> ;or cassette recorders feaare L 30.00
rogram editing command 8K BASIC tape and docurmnentation for N1 15.00
@ String function for text 1/0 MEMORIES Discounts 10% for 4, 15% for 8,
ine- 20% for 16
® BASIC can call user machine-code A aan (2 s tar N Eq
sub routine ) MK3880-Nd (Z80A) for N2 7.95
® User machine-code interrupt handler mﬁm; ? ; EK x1 dvnamicﬂRAM 7 gg
H ¥ 40 % 1 dynamic RAM 2.
interfaces with BASIC 2102 1K x 1 static RAM 1,00
4118 1 K x B static RAM 12.75
__ Unprogrammed 2708 7.50
o SR 10 bt
COMPUTER KEYBOARDS i L 2114 1K x 4 Static RAM 39
o i — il Jrst Y

TASA 56 key touch sensitive keyboard. All ASCI
characters including control keys. Parallel output
with strobe, Shift lock. Keys coded in 3 colours to
indicate function. 18 V DC at 35 mA. 15" x 6.25" x
0.385" thick. Black resin encapsulated.
49.50 + VAT
STAR DEVICES MK Il 71 keytouch sensitive key-
board. With numeric pad. All ASCIl characters
including control keys. Autc key repeat. Parallel
output with strobe. Shift lock with indicator LED.
Bu.u in benpcr with level contrel, 5V DC at 300mA
% 7" x1.25" Grey case wi'h white keys on blue.
dB 50 plus VAT
CARTER 57 key ASCIl keyboard. Conventional key
board, 128 ASCI characters including control keys.
Parallel output with strobe. Shift lock. + 5V and
—12 V DC. 12" x 5.5” x 1.5". Black keys with white
ledgends,
39.34 + VAT
FERRANT! — “SIZE 14 x 6 x 3" SLOPING FRONT"
55 Key ASCIl Coded in steel case. Complete with
Plug and Cable with circuit to convert to T.T.L
levels
In good condition at only £25 - VAT, P/P £2.50

EXCLUSIVE TO HENRY'S
50% OFF MAKER'S PRICE

£1

Mascom, Tandy, etc
240 volt mains input. ASCIl character set
Paper feed, and on/off select switches
‘BELL' signal Wen{:ht 10ibs.
Size; 13" x 104"
New, boxed and fuliy guaranteed

MARCH/MAY ISSUES

In '—‘P/@;_"—D- ) ‘Q'JL Tanex {min. con) Kit, Incl vaT  £49.45 B
W&hji 5 Eﬂhhdﬁ Tanex Assembled incl. VAT £60.95
= d—ﬁi TOCKISTS Lower case pack, Incl. VAT £10.90
; LONDON S Chunky Graphics Pack, incl vaT £7.50
Microtan 65 Kit, Incl. VAT £79.35 20 Way Keypad Incl VAT £1150
Microtan 65 Assembled, £90.85 Miniomother beard Ingl VAT £9.95

List

o ' OUR

fﬁ?g %m" PRICE
vat | £ e

for: Software selectable 20, 40 and 80
TANDY column using 120mm aluminium-
+ ised paper. 1 roil supplied

PET, 150 lines per minute.

NASCO Npcentromcs parallel data interface for

POST PAID Price £195.00 - VAT
See COMPUTING TODAY Recommendatians

95

;l' “London Tangerine and National

Nascom Distributor

Export Orders deduct VAT, but add 5% carriage
Official Export 8 Educational Orders welcome
QOur Telex 262284 Mono Ref. 1400 Transonics

STATED

Fu HENRY'’S

SEND FOR COMPLETE COMPUTER BROCHURE FREEPOST TO ADDRESS BELOW l Complr-.‘te Tangerine range available

ADD VAT
15%

Computer Kit Division

404 Edgware Road, London, W2, England |.E.D.

01-402 6822

34

COMPUTING TODAY SEPTEMBER 1980



J.A. Townend

OTHELLO!

The classic game of strategy
implemented on a NASCOM.

his version of a wellknown game has been written to
l run on an unexpanded NASCOM 1 under the control of
the NAS-SYS monitor. It should be possible to convert it

for other monitors.

The program should be executed from OC87. The
board is displaved on the screen as a grid of 8 x 8 dots. The
three questions asked should be answered by entering the in-
itial letter of the desired response. The second guestion
selects the level of play.

Scenario

The rules, for those who don’t already know, are as follows:
The player and the computer take it in turns to place one of
their pieces on the board; and in doing so you must outflank
one or more of your opponent’s pieces in one or more direc-
tions, turning them into yours. The person with the most
pieces left at the end of the game wins.

Make your moves by entering the number for the row
and then the letter for the column. Illegal moves are
detected and you must then make another move. If you are
unable to move you must forfeit your turn by entering 8,U. At
the end of the game the result is displayed and the NASCOM
is halted, so to play another game you must execute the pro-
gram again.

OTHELLO
A Computer Game for the NASCOM 1 (with NAS-SYS monitor)

EXECUTE FROM DCB7

4F 54 48 45 TITLE AS AN
AC 4C 4F ASCIl STRING
EF 0C 00 RST PRS CLEAR SCREEN
2 80 oc LD HL, OC80
1 DA OB LD DE, 0BDA
0E o7 LR €07

ED AD LDI

13 INC DE

B9 CF €

20 FA JRNZ L1

21 9A 08 LD HL, 089A
06 08 LD B, 08

0E 41 LD C, 41

71 LD (HL), €
oc INCC

23 INC HL

23 INC HL

10 FA DJINZ L2

21 bDg o8 LD HL, 08D8
16 31 LD DA

Dg EXX

06 08 LD B, 08

D2 EXX

06 08 LD B, 08

72 LD (HL), D
23 INC HL

23 INC HL

36 2E LD (HL), 2E
10 FA DJNZ L4

14 INC D

OE 30 LD C, 30

09 ADD HL, BC
Bl EXX

10 EF DJNZ L3

21 A0 09 LD HL, 08AQ
36 00 LD (HL), 00
23 INC HL

23 INC HL

0CCH
pcecy
OCCA
occe
QCCD
QCCE
0cDo
0CD3
0cD7
OCDA
QCDB
OCDF
QCES3
OCE7
QOCEB L5
BEEE
OCEE
OCF1
DCF3
OCF5
OCF8 L6
OCFA
OCFB
OCFD
oDoo

(o] n]o}!
0D0s
opog
0DoD
0D10 L7
0012
o014
oD17
oD1g
oD1e
OD1E L8
0020
oD21
0D22 L8
0D25
0026
0D2A
0D2E
0D32
0D36
oD37
0D38
0D38
0D3A
0D3C
0030
0D3F
0042
0044
op4a7
0049 BLACK
0D4B
004D WHITE
QD4F L10
0050
0053
0D54 BEST
0058
0D59 WORST
0D5D
OD5E L11
0060
0061
0063
0064
0065
00e7
oDes
0069
0D6C
0D6D
oo
0C7%
0077
o078

36
Al
36
23
23
36
21
oD
22
EF
42
4B
20

GF
FE
cC
28
FE
cc
20
EF

22
EF
42
20
57

D7
FE
CcC
28
FE
cc
20

00
CD
EF
46

20
4F
00
CF
F5
EF
1B

FE
CA
FE
CA
18
QE
18
OE
79
DD
C9
DD
c9
(]}
co
DF

30
F5
78
ED
F1
co
cD
EF
43
52

DF

FF
EQ
FF

00
9
21
29

4C
20
57
45

42
49
05

=
/

4D
1

00
23

45
4F
4F
3F
4C
42
54
05
59
FO

2A

49
20
53
4E

46
7

53
03
D9
00
02
FF

62

FB

4F

2A
20

50

08
oc

41

3F

0B

0o

oc

53
52
52
00

oD

oD

OF

52
4F

oD

43
52
49

53

53 ]
52
43
3F

4F
49

LD (HL), FF
LD HL, 09EC
LD (HL), FF
INC HL

INC HL

LD (HL), 00
LD HL, 0B19
LD IX, 0800
LD (0C29), HL
RST PRS

BLACK OR WHITE?

RST RIN

CP, 42

CALL Z, BLACK
JRZ L6

€F;. 67

CALL Z, WHITE
JBNZ LB

RST PRS

ESC

LD {0C29], HL
RST PRS

BEST OR WORST?

RST RCAL L1
CP42

CALL 2, BEST
JRZ L&

CP 57

CALL Z, WORST
JRNZ L7

NOP

NOP

CALL LINE
RST PRS

FIRST OR SECOND?

RST RIN
PUSH AF
RST PRS
ESE

POP AF

CP 46

JEZ Y0
EPi53

JP Z COMP
JR L9

LD C. 00

JR LD
EDEER

LD A, C

LD HX+=1), A
RET

LD (IX =00, 01
RET

LD (1X+ 001,00
RET

RST SCAL IN
INC B

JRNC L11
PUSH AF

LD A, B

LD R, A

POP AF

RET

CALL LINE
RST PRS

| FORFEIT

RST SCAL TDEL
LD AC

COMPUTING TODAY SEPTEMBER 1980
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0D7A 2F CPL DE25 2 OF JRZL22

0p78 4F LB C, A 0E27 L2) 23 INC HL

0D7C YOU DD 3% 03 0 LD (1% +03),00 OE28 23 INC HL

0D80 L12 ch 2A OF CALL LINE QE29 10 F4 DJNZ L20
0pa3 EF RST PRS 0E2B 1 o S0 0! LD DE, 0030
0Ds4 59 4F S5 B2 QE2E 19 ADD HL, DE
0088 20 4D 4F 5B YOUR MOVE OE2F Dg EXX

0D8C 45 20 00 OE30 10 EA DJNZ L19
QD8F DF 7B RST SCAL BLINK 0E32 Dg EXX

0D81 F7 RST ROUT OE33 €3 6 OE JP DEB5

0092 D6 31 SUB 31 0E36 L22 DD 3% 06 00 LD (IX +06),00
0D94 FA B0 0D JP M 0D80 OE3A CD A8 OE CALL MOVE
0De7 DE 08 SUB 08 DE3D E LD A, 00
0pge F2 B0 0D JP B ODEO OE3F DD BE 04 CP, [IX +04)
0Dec c6 08 ADD 08 OE42 28 E3 JRZ L2

ODSE 47 LD B, A OE44 cb 37 OF CALL WEIGHT
0D9F DF 69 RST SCAL SPACE OE47 DD 7E 04 LD A, (X +04)
0DA1 DF 78 RST SCAL BLINK OE4A DD % 05 SUB (IX ~ 05!
0DA3 F7 RST ROUT OE4D FA 27 OE JP M DE27
0DAd D6 41 SUB 41 0ESD 28 OB JRZ 124
0DAG FA BO OD JP M QD80 DES2 L23 Db 7FE 04 LD A, (IX +04)
0DAZ D6 08 SUB 08 OEBH po 77 05 LD (IX+08),A
ODAB FE 0OC CP, OC OE58 22 07 08 LD (0807}, HL
O0DAD 28 56 JRZ L17 OESB 18 CA JR L2

ODAF A7 AND A OE5D L24 ED: 5 LDA R
0DBO F2 B0 0D JP P ODBO OFSF E6 40 AND 40
0DB3 c6 08 ADD 08 QEB 28 C4 JRZ L2
0DB5 6 00 LD D, 00 QEB3 18 ED JR L23

0DB7 5F LD E, A QE65 3E FE LD A, FE
0DB8 21 DA 0B LD HL 08DA QEB7 DD BE 0B CP (IX + 05)
0DBR cB 23 SLA, E CEBA CA 8A  OF JP Z OFBA
0DBD 19 ADD HL, DE OE6D 286 07 08 LD HL, (0807)
ODBE 11 40 LD DE, 0040 0E70 DD 3B 06 01 LD X +6), O
0DCY1 L13 19 ADD HL, DE OE74 chD 10 OF CALL FLASH
0DC2 10 FD DJNZ L13 0E77 CD A8 OE CALL MOVE
opca 3E  2E LD A, 2E OE7A CD 10 OF CALL FLASH
0DCB BE CP, HL 0E7D c3 79 0D JPOD 79
0DC7 20 05 JRANZ L14 0E8D CHECK E5 PUSH HL
opca cCD B0 OE CALL CHECK OE8) FD  El POP 1Y
(i]a]ele 28 16 JRZ LG 0E83 79 LD A, C
ODCE L14 ch  2A  OF CALL LINE CES4 2F CPL

oDD1 EF RST PRS OE85 FO BE BE CP (1Y + BE)
oDD2 47 41 44 20 BAD MOVE OES8 c8 RET Z

0DDE 4D  4F 56 45 OF89 FD BE CO CP (1Y +CQ)
0DDA 00 OEBC c8 RET Z

0DDB 06 EOQ LD B, EO OE8D FD BE (2 CP (ly+C2)
0DDD L15 3E FO LD A, FO 0E9D c8 RET Z

0DDF FE RST RDEL 0E9 FD BE FE CP (IY +FEI
0DED 10 FB DJNZ L15 QES4 c8 RET Z

0DE2 18 9C JRLIZ 0ES5 FOO BE 02 CP (1Y +02)
0DE4 L16 DD 36 06 00 LD {1X+08), 00 QES8 c8 RET

0DE8 CO A8 CE CALL MOVE 0E99 FD BE 3E CP (1Y + 3E
ODEB 00 NOP 0EQC ce RET 2

ODEC 00 NOP 0ESD FD  BE 40 CP (1Y + 40
0DED o0 NOP 0EAD cs RET Z

ODEE 0 NOP OEA1 FD BE 42 CP (1Y +42
ODEF 3E 00 LD A, 00 0EA4 c8 RET 2

0DF1 DD BE 04 CP (1X + 04 0EAS 84 OR H

0DF4 28 D8 JRZ L14 OEAB oc] RET

0DF6 DD 3 06 O LD (1X + 06,01 0EAT 00 NCP

ODFA ch 10 OF CALL FLASH OEAE MOVE c5 PUSH BC
0DFD cD A8 QE CALL MOVE OEAS ER PUSH HL
0EQQ co 10 OF CALL FLASH OEAA ES PUSH HL
OEC3 COMP 18 04 JR L8 O0EAB FD  El POP 1Y

OECS L17 DD 33 03 O LD UX+03,00 Q0EAD DD 36 o< 00 LD (1X+4), 00
DECS L18 ch  2A nE CALL LINE OEB1 06 08 LD B, 08
CECC DF 5D RST SCAL TDEL OER3 11 FF OE LD DE, OEFF
] 79 LD:ALE DEB6 L25 14 LD A, (DE)

2F CPL 0EB7 67 LD H, A

0E10 4F LbC A 0EB8 13 INC DE

OET 0o NOP JEBS 14 LD A, (DE)
OE12 DD 3 0B FE LD (1X =8) FE UEBA 6F LD L, A

CE16 21 DA 08 LD HL, 08D& UEBB 13 INC DE

GE1D D9 EXX OEBC 5 PUSH HL
nETA og 08 LD B, 08 0EBD i0 F7 DJNZ L25
QEIC L19 De EXX OEBF 00 NOP

CE1D 06 08 LD B, 08 QECO 00 NOP
OETF 120 3E JE LD A, 2E DECH 06 08 LD B, 08
QE21 BE CP, HL OEC3 L26 79 LDA.C
OF22 cc 80 OE CALL Z CHECK OECA 2F CPL
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OTHELLO!

QECS
0ECY7
0EC8
0ECY
QECA
OECB
OECD L27
OECF
0ED1 L28
0ED2
0ED4 L29
OEDS
0EDB
0ED8
0EDY
OEDB
OEDC
0EDD L30
OEDE
OEDF
OEET
OEEZ
DEE4 L3
OEE7
OEE8
OEEB
OEED
QEFD
OEF2
OEF4
QEFE L32
OEFB
QEF7
OEF9 L33
OEFA
OEFC L34
QEFD
OEFE
OEFF
OF03
OFQ7
OF0B
OFOF

OF10 FLASH
0F12 L35
0F14

OF15

OF17 L36
0F19
OF1A
0F1C
OF1D
OF1E

OF1F

0F21 L37
0F23

OF24

0F26

0F27

0F29
OF2A LINE
0F2D
0F30

T WEIGHT

QF3C
OF2D
OF3E
OF3F
OF40
OF42
0F45
OF47
OF48
OF4A
OF4D
OF4F

FD
El
o
19
BE
28
10
18
cb

19
BE
20

18

2:
BE
28
1
18
oo

DD
3¢
DD
20
FD
El
19
il
10
ci
10
ET
ci
c9
FF
FF

00

06
36
D9
06
3E
FF
10
09

£,
¢

D9

3E
FF
10
D9
10
Cc8
21
22
EF
22
(6l:]
3E
oD
cs8
(613
EB
ES
06
1
o7
El
06
11
D7
E1

ES

F4
2B

o3}

F9

03

E9
7E

¥k
o
BE
07
EB

FC

C7

BE
C2
02

2E

20
FO

FB

20
FO

FB
E9

19
29
1B
29

BE

40
Co
0B

30
EE
03

C4

06

88377

oB
oc

cc

FF

FF

co
FE
3E
42

PUSH IY
POP HL
POP DE
ADD HL, DE
CP (HL)

JR Z L28
DJNZ L26
JR L34
PUSH BC
LD B, 01
ADD HL. DE
CP (HLI

JB NZ L30
INC B

JR L28
NOP

NOP

CPL

CP tHL)
JRZ L3
POP BC

JR L27

LD A, (IX+4)
ADD A, B
LD (IX+41A
LD A, 01

CP (IX+6)
JR NZ L33
PUSH 1Y
FOP HL
ADD HL, DE
LD (HL,C
DJUNZ L32
POP BC
DJNZ L26
POP HL
FOP BC
RET

TABLE OF
DISPLACEMENTS

NOP

LD B, 03

LD (HL),2E
EXX

LD B, 20

LD A, FO
RST RDEL
DJNZ L36
EXX

LD (HU),C
ExXX

LD B, 20

LD A, FO
RST RDEL
DJNZ L37
EXX

DJNZ L35
RET

LD HL, 0818
LD (0C28),HL
RST PRS ESC
LD 10C29), HL
RET

LD A00

CP {I1X +00)
RET 2

PUSH BC
PUSH HL
PUSH HL

LD B, 40

LD DE FFCO
RST RCAL L38
POP HL

LDB, 30

LD DE, FFFE
RST RCAL L38
POP HL

0F50
0F51
OF52 L38
0FS3
OF54
0F56
OF57
0F59
OF58
OF5C L39
OF5D
OFSE
OF60
OF62
0F64
OF66
OF68
OF6A
OF6C
OF6E
OF70
OF72
0F74
OF76
OF78
OF79 L40
0F78
OF7D L41
OF7F
0F81 L42
0F83 L43
0F86
OF89
OFBA
OF8C
OF8E

OF91
OF34
0F97
OFS9
OF9A
OF9B
OF9D
OF9F
OFAZ
OFA3
OFA4
OFA7
OFAA
OFAB
OFAF
OFBO
OFB1 L44
OFB4
OFBS
OFB7 L45
OFB8
OFBA L46
OFRB
OFBD L47
OFBE
OFBF
OFC1
OFC3 L48
OFC4
OFCE
OFC7
OFCS
OFCA
OFCB L49
OFCC
OFCE
OFCF
OFD1
0FD3
OFD4
OFD8 50
OFD9
OFDD
OFDE

G}

19
7E
E6
B8
20
D7
C9
00
7E
E6
FE
28
FE
28
FE
28
FE

9
e

FE
28
FE
28
c9
3E
18
3E
18
3E
bD
DD
c9

3E

C2
DD
D7
53
2F
D7
cD
7A
93
FA
C2
EF

76
21
D9

Da

BE
28
23
23
10

23
10

{*]
=

10
D9
ca
1C
18
EF
48
18
EF
59
EF
20
00
76

FO

F9
01

CE
D3

52

DA

OE

F3
30

FD

EF

05
4F

57

EE

03
oD
o

OF

OF
OF

41

55
49

4E

PCOP BC
RET

ADD HL.DE
LD A, IHL)
AND FO
CPB

JR NZ L38
RST RCAL L39
RET

NOP

LD A, (HLI
AND, OF
CF, 07

JRZ L40

CFP 02

JRZ LAY

CP 03

JRZ L42

EF 08

JR Z 140
CRAGT

JR Z L41

CP 06

JR Z L42
RET

D A, 03

JR L43

LD A, FF

JR L43

LD A, 02
ADD (IX +4)
LD (X +4) A
RET

LD E, 0O

LD A, O1
CP(IX+3)
JP NZ 0DE62
LDA, LIX+ 1)
RST RCAL L44
LD D, E
CPL

LD E. 0O
RST RCAL L44
CALL LINE
LD A D
SUBE
JP'M OFCE
JP NZ QOFD3
RST PRS
DRAW

HALT

LD HL, 08BDA
EXX

LD B, 08
EXX

LD B, 08
CP (HL)
JR Z L49
INC HL
INC HL
DJNZ L46
LD B, 30
INC HL
DJNZ L48
EXX
DJINZ L45
ExX

RET

INC E

JR L47
RST PRS
|

JR L5O
RST PRS
YOu
RST PRS
WIN

HALT
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‘MICRON"' o

FULLY BUILT,TESTED,and housed in ATTRACTIVE CASES
6502 based microcomputer
VDU alpha numeric display
Powerful monitor TANBUG
8K RAM

32 parallel 1/O lines

2 TTL serial |/O lines

1serial /O port with

RS232C, 20mA loop and

16 programmable Baud rates
Four 16 Bit counter timers
300/2400 Baud filenamed
cassette interface

Data bus buffering

Memory mapping control
71key ASCII Keyboard,including
numeric keypad

Includes power supply

Also includes the first

10K MICROSOFT BASIC %
available in the UK.

All the usual BASIC commands
Integer and real numbers
Integer and real arrays
Intrinsic functions ABS,INT,RND,SGN,SIN,
SQR,TAB,USR,ATN,COS EXP,LOG,TAN.

User defined functions

READ and DATA statements

Dump and load programs for cassette recorders

Program editing command

String function for text /O

BASIC can call user machine -code sub routine

User machine-code interrupt handler interfaces with BASIC




TANGERINE

TANRAM- 40K Bytes on one board!

Avallab/e Soonf 12 slot SYSTEM MOTHERBOARD,
' supports 277K Bytes
SERIAL & PARALLEL 1/O boards
High Definition COLOUR GRAPHICS

For comprehensive
details send 12p stamp to:-
Tangerine Computer Systems Ltd,
Forehill,Ely,Cambs.Tel: (0353)3633

|

----------------------------




Happy Memories

4116 200ns £3.95

W 2114 200ns £3.95

N\ 2708 450ns £4.95
MICI’O-COI‘I'IPII‘QT Centre 4116 150ns £5.50
for the MIDLANDS 2716 it £13.50

Nascom and Commodore Specialists
M_emorex mini discs soft sectored —
with FREE library case £19.95 per ten

WE'VE
MOVED

All prices include VAT. 30p postage on
orders below £10. Access and Barclay-
card. All orders to:

Happy Memories,
Gladestry,
Kington,
Herefordshire HR5 3NY
Tel: (054422) 618

A full range of micro computers and peripherals are
available, whether buying or browsing we can give
helpful and friendly advice.

Commodore Business Systems are suitable for the
professional office, the small business or the sole trader.
We will be pleased to give advice and a demonstration.

Nascom 2 systems can be fully built and tested to
order. We are sole distributors for the Micro Type case
for Nascom 1 and 2, also stockists of the William Stuart
colour graphics and full range of ‘add-ons’.

Cz— AM py S
Business & Leisure Micro Computers

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

Write better programs for
your pet using

THE PET SUBROUTINE
LIBRARY %,om';f

Containing a collection of over 60 useful subroutines, some in machine code, for readers to incorporate
into their own programs.

Input/output routines incorporating error checking and validation — high density graphs and barplots
— date input and validation — high speed machine code array sort (100 element array of any variable
name sorted in a few seconds) — search routines — linked lists — utility programs — check digits —
double density graphics — random access files — large sequential file sort — disk file access by machine
code — program chaining and menus — disk file utilities and displays — plus many others.

Price book only £10.00 or
Book plus 3040 format diskette of all subroutines £20.00

THE PET REVEALED .

Best selling reference book for the PET. Price £10.00

Cheques payable to Computabits Ltd

COMPUTABITS LTD,

P.0. BOX 13, YEOVIL, SOMERSET. Tel Yeovil 26522
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Henry Budgett

NEW BRAIN REPORT

Cramming power into little
boxes seems to be this months
speciality -another CT exclusive
report!

launch and reported on the product in our News a

couple of months ago | decided to take a much more
detailed look at the machine when production started.
Through the generosity of Newbear Computing Store, the
Newbury subsidiary, | managed to get hold of the supposed
first production prototype of the MB version. Now as this was
the first machine ‘out on the streets’ | was prepared to make
the occasional allowance for quirks but, as will soon be reveal-
ed, we seem to have obtained either a ‘Friday afternoon’
machine or, more likely, a demonstration model not intend-
ed for sale at all.

H aving seen the Newbury New Brain at a recent press

Potted History

Newbury Labs are one of the biggest UK manufacturers of
VDUs and have a very high reputation in the professional
marketplace. In many ways this sytem is a logical extension
of their current product range into the field of personal com-
puters and really represents an intelligent, hand-held terminal
for professional use rather than a custom designed ‘home
computer’.

The original concept of the New Brain goes back
several years and is probably attributable to Clive Sinclair's
‘Sinclair Radionics’ Model X. Indeed many of the features sug-
gested for the computer that became the Sinclair ZX80 are to

be found here. Strong indications are that the Model X project
was moved, lock stock and barrel, to Newbury by the financ-
ing body. Yes, as you may have guessed, both Sinclair Ra-
dionics and Newbury have government backing. In the case of
Newbury the backing comes through their parent company,
Data Recording Instruments, which is wholly government
owned.

Having taken the project over Newbury made a very
good job of finishing it off and the system will be hard to beat
when all the usual teething troubles are ironed out. Indeed
the system has been adopted as a ‘standard’ by a large na-
tional body and will be making nationwide appearances,
albeit in a slightly different guise. | can’t reveal more but if
the scheme works and | have no reason to believe it won't
then it may prove to be one of the most spectacular educa-
tional projects ever undertaken in the UK.

Technical Briefs

The nitty gritty of the New Brain internals was rather difficult
to establish as we were under oath not to open it. There are
three versions being produced, Mwhichuses TV display via a
modulator or straight to a monitor and has no battery power,
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MB which has ten hour battery back-up and uses a one-line
display system and the top of the range MBS model which
has a 200 hour re-chargeable supply and the one-line display.

The housing is not much bigger than a normal
keyboard unit, 261mm long by 155mm by 50mm thick at the
back. The unit has a slight rake to the keyboard area and is
very solidly made from ABS plastic in the ‘house colours’ of
cream and chocolate. Itis avery nicely balanced machine and
can be used onehanded. The key layout is of a standard
QWERTY type with all keys on a 'normal’ pitch but with slight-
ly smaller top size than your typewriter. The bottom key row
contains the editing and cursor controls and, apart from one
button labelled VIEWDATA all is absolutely normal. At this
point we started to notice some funny little cracks in the letter-
ing on the keytops, they were Letrasetted rather than being
shot moulded, and one or two keys had legends missing.

The keyboard is complemented by a single line
display system based on a gas discharge type with 14 segments
in a 16 character strip. The actual line length is 80 characters
and one can scroll left or right with the cursor keys. It was very
unfortunate that we had seen the Sharp PC1211 in the same
month because this system, although completely adequate, is
no match for the superb LCD type featured on the other
machine. It is totally unfair to draw comparisons between the
two systems in terms of programming power but if | had to
choose a display for the New Brain I'd go for the TV or video
monitor output rather than the one-ine.

Having described the display and keyboard it is well
worth explaining how they actually work. Inside the machine
is a specially programmed COPS chip from National Semi and
it is this that looks after all the keyboard and display functions
as well as loading inputted information into the system
memory. It uses very little power, hence the battery source,
and turns itself off if ignored for more than about a minute. Itis
only when you start to process information, typing RUN to a
program for instance, that the main CPU, in the guise of a
ZBOA, is fired-up and takes over.

Internal memory capacity varies greatly depending
on the variant you buy, the ROM memory contains the COPS
program, the machine monitor and the version of BASIC you
have chosen. Working memory is either static or dynamic
RAM and expands to 4K in the static or 16K in dynamic.
Presumably the battery powered versions use the dynamic
RAM as an added power saver

The Ins And Outs

Itis in the area of 1/0 that the New Brain starts to show its true
origins as an intelligent data terminal. As can be seen from the
rear panel photograph there are quite a number of sockets and
taking them in no particular order we have: full RS 232 inter-
face, parallel bus expansion, eight bit sampled input, eight bit
latched output, serial printer drive, two video outputs, two
cassette interfaces with motor control, analogue input and
analogue output. Also mounted on the rear is the main power
switch, you use SHIFT to restart the machine when it times-
out, the charger input and two sensitivity controls for the
cassette interfaces. To complement the array of sockets a
number of leads are supplied with a plug on the end where it
should have had a socket so we were unable to test this facili-
ty. As an added point of frustration we were missing the eight
bit output socket completely and neither of the monitor
drivers seemed to work at all. We would have loved to have
tested all the remaining goodies but as the BASIC manual
missed several pages of text on I/O control this was rather dif-
ficult. Phone calls to Newbury elicited the information that

i/
o J
Alosird Prcein

QuooeEeQEEECECC
QoooeoooEOECE

SpopooQEBEECC |
rEcen

RSB

Well laid out keyboard with proper spacing makes the unit easy to use.
Legends are missing on some keys but this will be corrected before public
release in September.

the OPEN OUT and OPEN IN commands perform the trick,
the cassette is controlled by the usual SAVE “ " and LOAD
using the number two port for programs and the number one
portfor data.

BASICALLY Speaking
The unit we had under evaluation was equipped with an ap-
proximate 8K implementation of ANSI BASIC and under test
this performed well, see Table 1 for the Benchmarks. Unfor-
tunately the manual was not complete and some functions
that we think must be in there somewhere refused to show
themselves, string handling being a good example. Unlike the
models shown at the Press launch this did have the cassette
load and dump software inside and several other device
handlers too. The mathematical functions give a ten digit ac-
curacy and there are facilities for one or two dimensional ar-
rays, although if you try and make them too big you are polite-
ly reminded that you don’t have that much memory. Error
codes like this are rather impersonal numeric codes and a
good deal of manual thumbing occurred at first to find the
reason for that inexplicable code 21, etc.

Among the options that are to be offered for the New
Brain is a 16K runtime compiling BASIC but when this will ar-
rive, along with the promised Pascal and COBOL is unsure.
There is, as yet, no access to the Z80 processor for machine
code programming but an assembler is under preparation.

Despite some of the initial familiarisation problems
with the BASIC the only real idiocy is the fact that you work
with a onedine display, If you load up you program which, say,
prints out all the numbers between 1 and 1,000 vou find that 1
appears on the display and then everything stops. After a bit of
experimentation you find that hitting NEWLINE gives you the
next number and so on. This meant that all the Benchmarks
had to print their ‘S and 'k’ indicators next to each other, a
quirk which kept the reviewer up till about one in the morning
cursing fluently every time he forgot to put the semi<olon in!
Whilst the one-ine display is convenient for portability it cer-
tainly doesn’t match up to the quality of some of the other
one-iners that we've seen, the Sharp and the HP both being ex-
cellent examples. Obviously when the machine is being used
as a remote terminal you won't want to carry a monitor
around with you but many of the planned add-ons will de-
mand the use of video so it's probably a good idea to choose
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NEW BRAIN REPORT

your model from either the M which relies solely on video out-
put or the MBS which is a fully portable machine, indeed the
MB appears to be rather a lonely figure in the middle of the
range.

Expanding Horizons

The future in add-ons is assured for the New Brain. Among the
immediately planned extras are a Viewdata module, hence
the button on the front, a Teletext decoder, more memory in
terms of both ROM and RAM with the latter being bank selec-
table for megabyte freaks. All these and the others like fast
digital cassette and disc interfaces will be in matching,
stackable boxes. Presumably the internal bus outlet is buf-
fered to some extent but if not then drivers will have to be in-
serted at an early point in the chain.

One odd thing about all this expansion capability that
was thrown around like so much confetti is that the whole con-
cept of the New Brain is that it is a portable system for use in
field situations, it is not a rack or bus based machine. Okay, so
the New Brain may be portable but why weigh it down with all
these add-ons? Perhaps the briefly mentioned idea of building
New Brain into a VDU chassis is the direction to take for
laboratory and engineering people and leave the hand-held
types for personal field terminals and so reviewers can do their
work ontrains in the morning.

Applications

Just who will buy the new machine is almost impossible to
guess. The obvious markets such as education and research
are probably firm favourites for the first bulk orders, certain-
Iy with the versatile |/O facilities. The next areas for conquest
will probably be personal use for businessmen and scientists
as well as the obvious home markets. To what extent the
system will move into commercial areas is impossible to
estimate, it could be used as a data capture terminal for
travelling reps, (the power supply is a very convenient 12V) it
might make the shop floor for warehousemen checking
stocks or it could even appear as a low cost, intelligent
Teletext or Viewdata terminal for those with the need. Unlike
the other, fast appearing, rivals in the micro sized micro
market it does have an excellent and well established com-
pany behind it and with the Governmental restrictions on
buying other than standard, tested and approved equipment
it does seem to have been born with a silver spoon
somewhere in its anatomy — at least as far as government
research establishments are concerned.

Conclusions

Civen the portability and expandability of the system together
with the professional approach to packaging Newbury have a
potential winner on their hands. Given the fact that computers
are going to get smaller, the New Brain probably represents
the same kind of step in data terminals that the HP 85
represents in desktop computing. It was a great disappoint-
ment to find that several of the expected functions were not

implemented on our review model but doubtless because of
our haste to obtain the first one we picked up ademo model.
If the event which was hinted at earlier occurs and
Newbury can supply the demand from both the professional
and personal market, they hope to be making around 2000 per
month by the end of the year, then passengers on the Waterloo

to Shepperton line can expect to see it more often.

Summary Of Features
Size 261mm by 155mm by 50mm
Keyboard Full alphanumeric on standard pitch with

Display 16 character 14 segment gas discharge
(green)with 80 character buffer

Language Supplied with 8K BASIC, optional 16K run-
time compiling BASIC. No machine code
access.

CPU Z80A for processing, custom COPS for
keyboard and display functions.

Memory 2K static as standard, optional 4K static or
16K dynamic.

Power 3 variants; 12 V DC, 12 V DC plus 10 hour

Program Storage Two cassette interfaces supporting pro-

Data Structure

Additional 1/O  Full RS 232, two 8 bit ports, two video out-
puts, parallel bus port, analogue input and
output.

Price Model M £159 to model MBS at £249.

cursor and special function keys

battery back-up, 12 V DC plus full battery
supply giving approx 200 hours of use (less
for continuous ‘running’)

gram and data files.

1200 Baudtransfer rate, ‘soft’ structured.

Table 1. Benchmark test results, averaged over ten trials and with
specified program modifications for one-line display.

Benchmark 1. 1.70 Seconds
Benchmark 2. 7.48 Seconds
Benchmark 3. 23.95 Seconds
Benchmark 4. 21.07 Seconds
Benchmark 5. 22.52 Seconds
Benchmark 6. 24.58 Seconds
Benchmark 7. 65.46 Seconds
Benchmark 8. 7.54 Seconds

Note: All results were made with an
electronic stopwatch and timed to
100th of a second, hence the two digit
results.

Rear view of an MB NewBrain exposing all the
various 1/O connectors, the bus port and the miss
ing socket.
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AS RECOMMENDED BY COMPUTING TODAY — THE CENTRONICS ‘MICRO-PRINTER’ . .
Ask most people what they would like as their first peripheral and the chances are they will say "Printer”. Here is an
attractive electrostatic printer from the famous firm of Centronics. Capable of printing in three sizes of typeface it is
easily attached to your machine by way of the parallel interface. The logic is fully TTL compatible and STROBE,
Acknowledge and Busy lines are provided to make life easy. ) )
“Cost of this wonderful peripheral is a mere £195.00 + VAT The printer comes complete with documentation,
connector and cleaning paper as well as a roll of the printing paper.” (extract from COMPUTING TODAY).

; CENTRONICS
Ex-STOCK from HENRY'S
Ideal for PETS-TANDY-NASCOM'’s g v— 7 QUICK PRINTER

Specification

¢ 150 lines per minute

® Selectable 20 40 80 columns

¢ 120 m/m aluminium — Finish paper unaffected
by Heat, Light or Humidity.

® Full character ASC |l set.

® Paper Feed, 220-240AC mains.

® On-Off Print Select.

® Paper Advance — Empty Controls.

® Size 10} x 13; x 4, Weight 10lbs

Ideal for Home or Small Business use.

LIMITED QUANTITY DON'T DELAY

Brand new boxed fully : )
guaranteed list price of Complete with Full documentation

this machine. £459.95 inc. connector & Printing Paper —
VAT.

QUR PRICE HALF PRICE OFFER

.00
£1 95 plus VAT Just Plug in and it’s ready to go!
POST PAID AS RECOMMENDED BY “COMPUTING TODAY" MARCH/MAY 1980

. -
Your London & National Nascom Distributor. COMPUTER SEND ':_‘ ”ENRgs

Export Orders deduct VAT, but add 5% carriage BROCHURE 15p Tl
Official Export & Educational Orders welcome AMP = Con;put;rll_(lt 3:v:s|‘:;; g
Qur Telex 262284 Mono Ref. 1400 Transonics FREE ST s Rogware Rosd, London, W2, Exglen

BUG—BYTE |

MEREI[ELDS SOFTWARE AND CIRCUITS
Z51 HENLEY ROAD COVENTAY Cv2 1BX |

Ei'—IEIEi'— Programs on cassette: £3 per :.asqer'_e_u_nr: P.&F

ELECTRONICS LTD nm No. 1. Moon-landing, Hangman, Codebreaker, Intercept
No. 2. Bio-thythms, Solitaire, Battleships, Dice
No. 3. Bingo, Minefield, Remcard, Sequences.
No. 4, Five Mathematical Programs

- " ¥ ZX 80 PROGRAMMING COURSE, Includes book and cassette: Teaches you
We SpeCIallse ln memory how to write your own good programs. £7.50 inc., or SAE for full details
ACDORMN ATORN 2K Pragrams and 4K Programs available on
| ACORN ATOM ™ casserte €5 SAE for detais
d — LOW POWER BUG - B This versatile input/output unit plugs into your
pro UCtS uG OoX ACORN ATOM or NASCOM 2, and together with our
unigue hardware/software combination, can convert your computer into
LOGIC PROBE. DIGITAL THERMOMETER, OSCILLOSCOPE. SIGNAL

S( 'HO | E I 'K Y — T I - I GENERATOR, LIGHT PEN, and many more. Also enables use of
. - . paddles in computer games. Send SAE for details

;SH 33 TELETYPE: Good condition, with tape-punch reader,£3.50

—C-MOS etc.
FREE — ADVICE/DEMO/COFFEE g

PET NEW KEYBOARD FROM  £399.00+£59.B5VAT £458.8

Sales Only to MFGS COMPUKIT UK101 KIT £199.00+ £29.85VAT £228.85
gK 10138uu.r £249.00 + £37.35VAT £286.35

4 . UPERBOARD Il £156.52+£23.48VAT £180.00

and DSTBS (lncludlng STYLISH CASE—UK101/S.Board £29.39+ £4.41VAT £33.80
TRS 80 16K LEVEL I £356.00+ £53.40VAT £409.40

5% DISC DRIVE for TRS80 £236.00 + £39.40VAT £271.40

retail shops) \ H 14 LINE PRINTER KIT £356.00+ £53.48VAT £410.00
£510.00+ £76.50VAT £586.50

BUILT
EXIDY SORCERER 16/32/48K

Please note we have moved to new premises: from £749+f112.35VAT £861.35
, RENUMBER FROGRAM 101 £4.00 inc.
Merefields Electronics Ltd GRAPHIC AID FOR 101 £4.00 inc.
3 GRAPHIC AID FOR TRSBO £5.50 inc.
White Horse Lane ONE-ARM BANDIT TRS80 £7.00 inc.
Cantebury F e e
Kent E N.l c SAE Enquiries
" "
e 61 Broad Lane, London. N15 4DJ
Tel: 0227/64442/60604  Telex: 965386 | = Day 01-8080377 Ev. 01-889 9736 4
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o MK14 UPGRADE

Add a second cpu and doub[e If not, then you are running the monitor program on two pre-

cessors, which does not work properly. A good initial test is to

on the MKI-"S capabilitY' load a program off tape, then switch to the other machine

andwatchthe bytes being loaded!

\ TOP CHIP

W,

OLD CHIP

Mk14, that it would be useful to keep the program

running, but at the same time switch back to the
monitor to see what is happening inside the machine! A good
example is where a program is being loaded off cassette and
you have to wait a minute for the load to finish only to find
the memory filled with rubbish. The following modification
to any SC/MP system, such as the trusty (or rusty) Mk14, will
give themachine such afacility

There are many times, when running programs on the

INEURERR NN SR

JENIN

4 EN OUT

7 BST
Constructional Notes

If you want your system to look neat, use ribbon cable con-
nected at one end to all the pins on the 8060 SC/MP, the other
end to asecond SC/MP on a piece of veroboard.

However, as the SC/IMP chip is pretty tough, |
soldered the second 1C onto the first, having removed it from
the socket of course! Whichever way you connect the SC/MP
up, parallel wire all connections to the SC/MP’s with the ex-
ception of pins: 3,4,7,17,18,19,21,22,23 24. Pin 3 of the new
device should be connected to pin 4 of the old SC/MP. Pin 7
ofthe new SC/MP should be connected to a toggle switch, so
that pin 7 is at either 5V or 0V, turning the second SC/MP on
and off. Initially set the switch to0 V, de-selecting the second
machine. Connect pin17 to0 V.

All the other pins, i.e. 4,18,19,21,22,23,24 can be left
unconnected. When you power up, the MK14 should behave
normally, providing the toggle switch is correctly positioned.

¥ po
1 1 1 A

17 SENSE & SN 24 |F

&

18 SENSE B soutrz2sfb

1 FLAG O FLaGz22(F

T

FLAG 121

Sl o R o B ¢ i o B8

SR e,

Top view of the two CPU chips showing pin to pin connections.

An alternate way of showing the pininterconnections, one side at a time.
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Britain's first com
computer kit.

The Sinclair ZX80.

£7995

Please note: many kit makers quote VAT-exclusive prices

Price breakdown

ZX80and manual: £69.52 /
VAT: £10.43
Post and packing FREE &

You'veseenthe reviews  you've heard the excite-
ment _now make the kit!

Thisis the ZX80. 'Per f
1t 5 stars for ‘excellent value " Benchmark te

1 il previous personal com-

Hnd the response from kit enthusiasts
ween tremendous
To help you appreciate its value. the price s
shown abo thand without VAT Thi 50
you can compare the ZX80 with competitive
Kits that don’t appear with inclusive prices

‘Excellent value’ indeed! The unique and
Forjust £79 95 (including VAT and p&p) you valuable components ofthe
get everything youneed to build a persona Sinclair ZX80.
computerat home. PCB, wi
alliCs: case leads furf! rt‘c.
-c.l‘a"~('|lf’ recor

a1

Fewer chips, compact
design, volume production-
more power per pound!

The 2X80 owes its remarkable low price to
tsremarkable design: the whole system is

unnque Y
mplete, powerful BA‘S ( inter
atching or surpassing
1l computers at several imes

o0

r._'lr'n':”k -\th []"U‘Jm"‘"nr‘.uclrj\,d 1tages packed on to fewer, newer. more powerful

@ Unigue ‘one-touch’ key word entry: the and advanced LSl chips, A single SUPER ROM,
ZX80 eliminates a great deal of tiresome forinstance, contains the BASIC interpreter,
typing. Key words (RUN, PRINT, LIST. etc.)  thecharacter set. operating system and
have theirown single-key entry. monitor And the ZX80's 1K byte RAM 15

roughly equivalent 1o 4K bytesina conven-
tionalcomputer-typ y storing 100 lines of
BASIC. (Key words occupy only asingle byte )

The display shows 32 characters by 24 lines

And E:F" chmark tests show that the ZX80
aster than all other personal compulers
,mne. personal computer offers th
umigue combination othigh capability and
low price

® Unique syntax

: syntax area
done. conr {.{,; ittoyourTV linkittoan identifie
appropnate powersource®™  and you're entry of

readytogo faults onl

Iy ineswith cc

5

ll Your ZX80 kit contains...

® Printed circuit board. with IC sockets for
| alllCs

@ Complete compaonents set, including all

up l{, 26 strir
stn ngscanun

280 A microprocessor—-new, tsfor TV,
ured by selected world rasterversioﬁﬂ' of the famous S::::ttse r.;c::der.
leading supp S Z-80 microprocessor chip. power supply.
| ® NewruggedSinclairkeyboard, touch | widely recognised as the best
s e wipe-clean [ ] F”JF—? Nr )(T ever made. SUPER ROM.
[ ] moulded case ® Variab Clock.
® Leads and plugs for connection to ® BASIC | | ”"'FTI‘" Rugged.
domest assette recorder arithmet modutator flush. |
|F‘rr}ar=rn_ SAVEd and LOADed ® Sinclalr |

tx.(;e.‘:_'n. keyboard

RAMchips

Optlonal extras
L] _1‘1 S

Timerunder program control

bleentry of machine
R causes|jumptoa

ory e:x;u nsion boards
1tr|l€_1r"\hg RAM (Extra |
see coupon)

COMPUTING TODAY SEPTEMBER 1980



uunun|n|||
i

The Sinclair teach-yourself
BASIC manual.

If the specifications of the Sinclair ZX80
mean little to you-don't worry. They're all
=xplainedinthe specially-written 128-page
ook free with every kit! The book makes
arning easy. exciting and enjoyable, and
presentsacomplete course in BASIC
srogramming - from first principles to complex

rograms. (Available separately -purchase
rice refunded if you buy a ZX80 later.)
~ hardware manual is also included with
=very kit

The Sinclair ZX80. Kit: £79.95.
Assembled: £99.95. Complete!

The ZX80 kit costs amere £79.95. Can't
~aittohave aZX80upandrunning? No
roblem!It's also available, ready assembled
:nd complete with mains adaptor. for
only £99.95

Demand forthe ZX80is very high: use the
coupon to order today forthe earliest possible
elivery. All orders will be despatched in strict
tation. We'llacknowledge each order by
turn. and tell you exactly when your ZX80
Il be delivered. If you choose not to wait, you
an cancelyour orderimmediately. and your
oney willbe refunded at once. Again, of
course, you may return your ZX80 as received
within 14 days for a full refund. We want you to
ce satisfied beyond all doubt-and we have
10 doubt that you willbe

— g | — [
2X80

Science of Cambridge Ltd
> Kings Parade, Cambridge, Cambs., CB2 1SN
T2/:0223 311488

ZX80 software-
now available!

See advertisements in Personal
Computer World, Electronics Today
International,and otherjournals

New dedicated software -developed
independently of Science of Cambridge -
reflects the enormous interest in the ZX80 More
scftware available soon-from leading consult-
ancies and software houses
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ORDER To: Science of Cambridge Ltd, 6 Kings Parade, Cambridge, Cambs., CB2 1SN.

Remember all prices shown include VAT, postage and packing No hidden extras

FORM Please send me

Item pricel Total
£ £

!
T

Quantity | Item

inclair ZX80 Personal Computer kit(s) Price includes

BASIC manuai. excludes mainsadaptor | £79.95

| Computer(s
Nams

£99.95
8.95

RAM Memary chips—standard 1K bytes capacity 16.00

| Sinclair ZX8¢
| orready-made computer) 5.00

(s) (manual free with every ZX80 kit

expense TOTAL £

NB Your Sinclair ZX80 may

| enclose acheque/postal order payable to Science of Cambridge Ltd for £

Please print
Name Mr/Mrs/Miss_
| Address

12.00 I
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Owen Bishop

We put last month’s D to A
circuit to practical use in
control applications.

derive an audio output from the microprocessor. Sound

is just one of many kinds of analogue quantity. Others
include the brightness of a lamp, the speed of a motor, and
the position of the arm of a robot. This month we see how to
control analogue functions of these kinds, so that we can put
our micro-system in charge of models, micro-mice or a
multitude of robots. But first, here is one more circuit for the
audio-freak. It could also be useful in providing sound signals
for games programs.

Last time we saw how to use a digital-to-analogue IC to

Voltage Controlled Oscillator
When we run the audio system the MPU is engaged full-time
in controlling the system. Obviously, such a procedure is no
use if we want the MPU to be running another program at the
same time. |deally, the MPU should spend most of its time in
running the program, pausing only occasionally to initiate
whatever sound signal is needed at that point. The VCO
described here (Figs 1 & 2) is cheap and simple, though ade-
quate for most purposes. Since it is an oscillator in its own
right, it does not require the MPU to issue millisecond-by-mil-
lisecond instructions. The oscillator provides its own sounds,
leaving the MPU to get on with running the game and (occa-
sionally) to signal what frequency of oscillation is required.
The frequency at which the oscillator works is con-
trolled by the voltage applied to its input. This is set by the
digital-to-analogue converter, which is in turn controlled
from the output ports of the micro system. You also need
connections from theO0V and + 5V lines of the microproces-
sor system; these too can be taken from the audio interface
board. If you are building the interface specially for these cir-
cuits, you may not want the audio amplifier and its
associated components and you can omit these. The VCO
can be accommodated on the audio interface board in the
space thus saved. On the other hand, if you have already
built the audio interface, you have an amplifier available and
there is no need for the amplification stage of the VCO; omit
Q3 and R6 and run a wire from C20 (on the VCO board)to F26
(on the audio board). This will feed the oscillator output to
the amplifier when switch1is closed.

O
+5v

Fig.1. Circuit diagram for the VCO, the ZN425 is the D to A converter used in
last month’s project.

The VCO is based on a unijunction transistor, Q2.
Current flows through R2 to C1, gradually charging it. The
rate of charge is controlled by the output voltage of the
ZNA425. The lower the digital output from the MPU, the lower
the voltage from the ZN425, the less Q1 is turned on, the
higher the potential at the collector of Q1 and the more
rapidly C1is charged. C1 charges up to a certain potential, at
which point it is suddenly discharged through Q2. The sud-
den flow of the current through emitter, base and R3, causes
a sudden rise in potential at the base of Q1. As C1 is charged
and discharged several hundred times a second, the pulsing
current through R3 is amplified to produce sound of a cons-
tant pitch from the loudspeaker. The lower the digital output
from the MPU, the higher the pitch of the sound.

o = ]
s =% |a
F
|
K =
EROM L A1
ZN4ZS —-"_-h:“'m.-.:?\‘.
N
oy == _|C
TRy,
RO CUT STRIPS BENEATH BOARD

INIBIR

ZTX 300

Fig.2. Veroboard layout for the VCO

PARTS LIST

Resistors all 4 W unless specified

R1,3 10k

R2 1k0

R4 330R

R5 68R

R6 4k7

Capacitors

1 100n

C2 100u electrolytic
Semiconductors

Q13 ZTX300

Q2 2IN2646
Miscellaneous

LS1 315 R miniature loudspeaker
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Control Software

To control this VCO we use short program segments similar
to the test programs listed last month. At the beginning of the
main program we list a segment to designate Port B as an
8-bit output, controlling the ZN425. These outputs would
then normally be made allow, so that there is no sound. Later
in the program, when a sound is required, we simply load ac-
cumulator with a value which will produce a sound of the re-
quired pitch, and store this value at Port B. The oscillator
then emits the note required, and emits it continuously while
the MPU continues with the main program. After a delay, the
program may return to turn the oscillator off, or to change
the pitch. The analogue output from the ZN425 can be fed to
the circuit of Fig. 3, and used for controlling the brightness of
a lamp, the speed of a motor, or the activity of any other
voltage-sensitive system. This circuit uses an external power
supply, so there is no problem with overloading the
regulated supply of the micro system. The external supply
may be a battery or a mains-powered DC power pack, with a
voltage output up to 25 V. If you are using two ZTX300 tran-
sistors, the maximum current is 0.5A. This is enough for
several small filament lamps, but greater power is generally
required for running motors. If Q2 is replaced by a 2N3055
power transistor, motors requiring currents up to 15A may be
controlled. The ZTX transistors can not withstand voltages
greater than 25 V so, if you must use higher voltage,
substitute a BC107 for Q1 and a 2N3055 for Q2, when
voltages up to 45V may be used. Note thatonly the OV line is
connected to the micro.

-0+ ~
EXTERNAL
POWER SUPPLY
FROM
ZNAZS
Q2
ov [SEE TEXTI
(MICROPROCESSOR
SYSTEM) 4
o— —0 oV

Fig.3. Circuit to control motorsor brightness of lamps etc.

This circuit lets the motor lamps run at constant
speed brightness for as long as the output port remains set at
a given value. In the meantime the MPU can attend to other
business. You can have a second ZN425 wired to Port A, and
a second control circuit, like Fig. 3 wired to this. You then
have inde pendent control over two motors or other devices.

Stabilized Control For Motors

An improved circuit for controlling the speed of a motor is
shown in Figs. 4 and 5. The operational amplifier acts to
maintain a constant voltage across the motor terminals, no
matter how much the back EMF of the motor varies with
varying loads. This means that the motor runs at steady
speed, even when it is suddenly required to accept an in-
creased load. It also gives much more reliable control of the
motor when running at very slow speeds. The inertia of a
motor may prevent it from starting to turn at a slow speed,
though once started it will turn slowly without difficulty. To
overcome the inertia, the program can provide an initial
burst of current, reducing this a few milliseconds later to the
value required for running slowly. This initial ‘kick’ can be
made so short as to be unnoticeable.

=) —
+3V TO
9V
BDI1310OR EXTERNAL
FROM R1 2N3055 POWER SUPPLY
ZN425 10k
oV
©
v TO
-8V
-0 =

Fig.4. A more thorough circuit for motor control.
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Fig.5. Veroboard layout for the motor speed controller.

Multiple Channel Control
With a robot or model of even moderate complexity there is
likely to be the need to control several motors or other
devices independently. Some of these may be under digital
control, so may need no more than one or two ports each.
Even so, with only 16 ports (AO-A7 and B0-B7) available from
the I/O device one can soon run out of connecting links. Only
two ZN425s can be connected, since these require 8 ports (8
bits) each. However, it is possible to economise in certain
directions. For example, you may not need the fine level of
control that the 8 bits provide (255 levels), perhaps only 4 bits
(16 levels) will do. If so, you can run two ZN425s on Port B,
leaving 8 channels for digital control on Port A. In other
cases, 8-bit control may be impossible; for example, the full
range of lamp brightness is obtained with values ranging
from ‘85H’ to ‘9CH’ if we use the circuit of Fig. 3. Over this
range the upper 3 bits are always “100’, so we can wire the up-
per 3 inputs of the ZN425 to +5V, 0V and 0 V respectively.
This frees 3 ports for other uses, such as digital control. One
of the ports could be used to control arelay wired as a revers-
ing switch. Thus you could control both the speed and direc-
tion of an electric motor. With this economical approach,
programming can become rather complicated. If you can
work out in advance exactly how many bits are really needed
foreach function, a little thought may save alot of hardware.
Another way around the problem is to use the |/O
device to drive a number of register latches, each of which is
used to send data either to ZN425s or to devices under digital
control. The latches act as memories external to the micro.

\_>

COMPUTING TODAY SEPTEMBER 1980

49



They remember the state of the output ports at any given
moment and retain this information until they are instructed
(by MPU) to forget it and remember something new. Fig. 6
shows one way of effecting this. The two registers are
CD4014 ICs which each contain six Dtype flip-flops. This
gives us a 6-bit analogue range (64 steps) but this is usually
enough. The remaining two bits are used as described below.
In this application, the ‘clear’ input (pin 1) is wired per-
manently to +5 V, for it is generally more convenient to
clear the register by inputting ‘0000’ rather than taking over a
special output port for this purpose. The clock input (pin 9)is
normally held high (+5 V). In this state the outputs of each
latch are held static, irrespective of changes that may be oc-
curring at their inputs. To make inputs change state we first
bring the clock input low; then bring it high again, and the
outputs take the value on the inputs at the instant when
clock goes high. Forexample, for Register 1, we write the pro-
gram so that a new value appears at outputs BO to B5; then
we make output B6 go low, then high. At this point the new
values appear at the outputs of Register 1. Similarly, to
operate Register 7 we use Port 7. Since both registers derive
their inputs from Ports BO to B5, they can be clocked
together toregister the same values, or clocked separately to
register different values. Try the sample program, to see ex-
actlywhat happens.

FROM
PORT B

o 1 ? 3

6 |7
2 ceock

c2

DEVICE 2

3

15 4

12 5

FEEHER

NOTES
PINS 1 AND 16 TC +5V
PINSE TO OV

o

CLOCK 11

oioioinials

Fig.6. Latching registersused for device control.

We can run two registers from Port B alone, and two
more from Port A (still with the possibility of using some bits
for digital control) which gives a minimum of 4 channels, in-
dependently controlled. This is not the limit of the number of
channels. Logically, the two bits B6 and B7 can be combined
in four possible ways(00,01,10 and 11). Instead of connecting
B6 and B7 directly to the clock inputs of the registers, we
decode them first, so as to activate any one of three registers.
Code ‘00" means that all 3 registers are inactive. A simple way
to dothis is to use the 4555 dual of 1-of4 decoder (Fig. 7). This
contains all the logic needed for decoding B6 and B7 on one,
and A6 and A7 on the other, thus sending the clocking signal
to any one of six registers.

T
DEVICE 1

Bidirectional Data Flow

There is another big advantage in using register latches as
described above. When the ports are not in active use for
transmitting data to the registers they can be redefined as in-
puts and used to receive data from sensors. Data from the
sensors will not affect the latches on its way in to the
microprocessor system. For example, we can have light trig-
gered sensors on a robot and information from these can be
fed to the MPU. This is programmed to adjust the speeds of
motors accordingly. The only point to consider is that there
should be no possibility of input data appearing at the ports
at the same instant as the setting of the registers is to be
changed. Normally this unlikely to be a problem, but it is
worth thinking about while writing the program.

The field of analogue control is a vast one and we
have done nomore than touch uponit in this article. Yet even
with fairly simple circuits and programs it is possible to exer-
cise a surprising degree of control. Next time we turn our at-
tention to the narrower, but vitally important, field of inter-
facing the system to a tape-recorder.

?‘5\{

16

2 5 =)
AB
DECODER 1
3 6
A7
FROM PORTS : ] puemme— e
(PIN 9] OF
A AND B ,,7|;_ ___________ 4 ? SIX 40174
iz = REGISTERS
BB
' Dpecooerz 10

{Tg-‘ls ] p—

7

Fig.7. Usingadecode circuit to control the registers.

Programs For Analogue Control

A) for SC/MP in MK-14. Segment of main program, to set
Port B for output (relocatable):

0F20 C4 0A LDl ‘0A'

0F22 35 XPAH P1 pointer P1 to 1/0
0F23 C4 00 L.DI ‘00 device (0AQ0)
0F25 31 XPAL P1

OF26 C4 FF LDI 'FF' all port B defined
OF28 C9 23 ST P1+23 as outputs

The above segment need be listed once only. P1 must not be used for other
functions.

Segment of program to be used whenever an analogue out-
putis to be changed (relocatable):

OF2A C4 80
0F2C C9 21

LDl ‘80"
ST P1+21

or other analogue out-
put required at Port B
(‘80" makes B7 high,
rest low)

For voltage controlled oscillator, use values between ‘32’
and ‘45’. For controlling lamp brightness (Fig.3) use '85'
to ‘9C". For controlling motor (Fig.3) try values ‘87 to
‘B8’. For controlling motor (Fig.4) try values ‘34’ to ‘80",
The value ‘00" may be used for switching lamps and
motors off.
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B) for 6502 in Acorn. Segment of main program, to set Port B 0F32 C8 OF ST P1+0F
foroutput(relocatable): (B7 outputs register 2 all
, _ _ OF34 C9 1F ST P1+1F
0030 A9 FF LDA# 'FF"  all Port B defined (B7) made low
0032 8D 2309 STA ODB as outputs
The above segment need be listed once only. Segment of program to be used whenever an analogue output is to be
changed is the same as 0F2A to 0F35 above, except for the value at 0F2B,
Segment of program to be used whenever an analogue out-  andthatonly one of B6 or B7 need be made low, then high.
putistobe changed(relocatable):
0035 A9 &0 LDA#'80" or other analogue B) for6502 in Acorn. Segment of main program, to set Port B
0037 8D 21 09 STA at required (‘80 makes By foroutput — as given above, 0030 to 0036, followed by:
Port B high, rest low)
For values to be used in various types of control, see those listed for 0037 A9 00 LDA £ ‘00 all outputs made low
SLIE) aps 0039 8D 21 09 STA at
Programs For 2-channel Analogue Control Port B at Port B
A) for SC/MP in MK-14, Segment of main program, to set 003C 8D OE 09 STA at B6 clock input register 1
Port B for output — as given above, 0F20-0F29, followed by: made low
003F 8D 1E 09 STA atB6 clock input register 1
OF2A C4 00 LDI ‘00 all outputs low at made high, data
OF2C: £8121 STP1+4+21 PortB transferred to register
OF2E C39 CE ST P1+0E (B6lclock input outputs (all made ‘0’)
i register 1 made low 0042 8D OF 09 STA at B7 outputs register 2 all

OF30 C9 1E ST P1+1E  (BB)clock input 0045 8D 1F 09 STA atB7 made low

register 1 made high;

data transferred to Segment of program to be used whenever an analogue output is to be changed

register outputs (all is the same as 0037 to 0047 above, except for the value at 0038, and that only

made '0’) one of B6 or BY need be made low, then high.

Britain’s Best Buy
in Personal Computers
VIDEO GENIE SYSTEM

16K RAM. 12K Extended Basic in ROM. Self-
containted including power supply,
modulator and cassette—plugs direct into
television or monitor.Includes User Manual,
Video lead and second cassette lead.

PLUS Basic Manual

PLUS Beginners Programming Manual

PLUS Four Blank Tapes PLUS Four Kansas Programs

And remember — cnly Kansas TRS-80 programs are GUARANTEED to
run on the Video Genie

Get into Print witH THE Epsom
TX-80B FRICTION DRIVE PLAIN
PAPER PRINTER

82 width. 70 lines a min. 80 columns wide.
Caps — lower case — graphics — the lot!
8 bits parallel. Centronics compatible. Inter-
face with TRS-80 and Apple.

an s Unit 3, Sutton Springs Wood, Chesterfield, Derbys
Tel: 0246-850357
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Malcolm Banthorpe

SOFTSPOT

TOUCH TYPING
TUTOR

he ability to touch type is one which few amateur pro-

grammers possess, but one which can be very useful,

especially when typing in a long program from a
printed listing. The program presented here was developed
for an Ohio Superboard as a means of using the computer
itself (via its VDU display) to train the user to associate a
specific finger position with a specific alpha-numeric
character. It can be successfully adapted for use ona UK 101
(see later).

Program Description

The bulk of the program (lines 105-275) is used to generate a
graphic representation of a keyboard. All alpha and numeric
keys are shown but control, shift and punctuation keys are
not included. The next section of the program (lines 280-315)
1s used to randomly select a single character and blank its
corresponding key as depicted on the screen. This remains
blank until the user hits the same key on the keyboard. If an
incorrect key is struck then the character on the correct key
is momentarily flashed on the screen. Throughout the exer-
cise the user should keep his/her eyes on the screen and not
look at the keyboard. In this way the brain should gradually

Program Listing

100 REM TOUCH TYPING

105 FOR X=0TO 29:PRINT:NEXT

110 P=53478:POKE 11,34:POKE 12,2

115 FOR X =546 TO 552:READ C:POKE X,C:NEXT

120 POKE P,221.Q=P+1

126 FOR X=1TO 9:GOSUB 340 :NEXT

130 POKE Q,148:POKE Q +1,222

135 P=P+32

140 POKE P,148:Q=P +1

145 FOR X=1TO 9:POKE Q,X+48:POKE Q+1,142:
Q=0+ 2:NEXT

150 POKE Q,48:POKE Q+1,149

155 P+P=32

160 POKE P,220:Q=P+1

165 FOR X=1TO 9:GOSUB 345 :NEXT

170 POKE Q,217:POKE Q +1,215:POKE Q + 2,222

1756 P=P+33

180 POKE P,149:Q=P +1

186 FOR X=1T0 10:GOSUB 350 :NEXT

190 P=P+32

195 POKE P,220:Q=P+1

200 FOR X=1TO 9:GOSUB 345 :NEXT

205 POKE Q,217:POKE Q+1,223

210 P=P+33

215 POKE P,149:Q=P+1

220 FOR X=1TO 9:GOSUB 3560 :NEXT

2256 P=P+32

230 POKE P,220:Q=P+1

come to associate a given finger movement with a particular
character. For preliminary information concerning which
finger should be used for which key and the correct position
of the hands, the user should consult one of the many
available books on typing.

Enhancements

The program as presented is very basic (sic) and there is con-
siderable scope for expanding its teaching aspect. For in-
stance, instead of choosing a random sequence of characters
it would be a simple matter to offer instead sequence which
would spell out coherent sentences, either of the quick
brown dog variety or preferably an interesting anecdote or
joke previously unknown to the learner. This would make
learning more enjoyable and provide a positive reinforce-
ment to hitting the right keys. Another possibility would be,
after some initial practice, to bias the selection of characters
towards those which have been most frequently miskeyed.
These and other modifications are left to the ingenuity of the
reader.

As mentioned above it is possible to convert the pro-
gram to run on a UK 101 which has a similar set of graphic
characters to the Superboard but which has a different
screen format. Details of the changes required are not given
here as most of the POKE addresses need to be changed.
However any interested UK 101 user who is familiar with its
graphics system will find that by running the program as
presecr;ted, the resultant display will suggest the changes re-
quired.

235 FOR X=1TO 8GOSUB 345:NEXT

240 POKE Q,148:POKE Q+1,223

245 P=P+33

250 POKE P,149:Q=P+1

265 FOR X=1TO 7:GOSUB 350 :NEXT

260 P=P+32

265 POKE P,220:Q=P+1

270 FOR X=1TO 6:POKE Q,148:POKE Q+1,215:
Q=0Q+2:NEXT

275 POKE Q,148:POKE Q + 1,223

280 C=INT(RND(1)°43 + 48]

285 |F C.>57 AND C<65 THEN 280

290 P=53510

295 Q=P

300 |IF PEEK(Q)=C THEN 315

305 Q=Q+1:IF Q-P<21 THEN 300

310 P=P+65:GOTO 295

315 POKE Q,32

320 X=USR(X)

325 |F PEEK(640)=C THEN POKE Q,161:GOSUB 385 :
‘POKE Q,C:POKE 280,0:GOTO 280

330 GOSUB 365 :POKE Q,C:GOSUB 355 :GOTO 3156

335 END

340 POKE Q,148:POKE Q+1,217:Q=Q+2:RETURN

345 POKE Q,217:POKE Q+1,216:Q=Q + 2:RETURN

350 READ AS$:POKE Q,ASC(AS):POKE Q+1,149:
Q=Q+2:RETURN

366 FOR X=0TO 100:NEXT:RETURN

360 DATA32,0,253,141,128,2,96

365 DATAQW,E,R,T.UI0O,PA,SD,FGH,IJK,
L.Z X,C,V,B,N,M
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‘TUSCAN’FROM

04:“9“

Take astep up toyour next Computet!

THE CONCEPT

Howmany waysare there tobuildan S100system? Not
many, and all expensive. TUSCAN changes all that.

Five S100 boards on one single board —just for
starters. Plus five extra slots for future expansion.

What a combination! Z80 and S100 with the
TRANSAM total package of system and applications
software.

How do we do it? Our prices start at £195 and you
can build up in easy stages to a fully CP/M compatible
disc based system. Something to think about!

THE HARDWARE
The first Z80 single board computer with integral S100
expansion. British designed to the new IEEE (8 BIT)
5100 specification, the TUSCAN offers total system
flexibility. A flexibility available now.

The board holds the equivalent of a Z&0 cpu card,
8k ram, 8k rom video and 1/0 cards with 5 spare
5100 expansion slots and offers a price/performance
ratio which is hard to beat.

Just compare our price with acommercial S100 ten
slot motherboard with this specification.

THE SOFTWARE
TUSCAN offers the user the choice of system monitor,
editor, resident 8k basic, resident Priwullcumpllemr full
CP/M disk operating system. All options are upwards

compatible and fully supported with applications
software. Both 54"’ and 8'' drives are supported in
double density.

THE PACKAGE
TUSCAN is available in kit form or assembled. With
several hardware and software options to suit your
requirements and hudgel Attractive desk top case also
available holds 2 x 5!"" Drives.

1 RANSAM

NOBODY DOES IT BETTER!

Send to Transam Components Ltd.. 12 Chapel Street, London NW1

--_—_—-—-——_-ﬂ————--ﬂ

| am interested in the TUSCAN Z8() ba ~u1~u>.,th;rr‘ nputer I
I with S100 expansion and enclose a S.ALE. for further details. I
I x?i!'_}t’ — :
] Address I
| Telephone e — —
L——————----—_--————_—J

TRANSAM COMPONENTS LTD., 59/61, THEOBALD’S ROAD, LONDON WCI. TEL. 01-402-8137/405-5240. TELEX: 444198



prinied continuous
slahonery

we can supply Printed Continuous Forms
with your Company Name & Logo

&

ex-stock single-part listing paper
11 x 82, 11 x 9%, 11 x 1035, 12 x 8%, 11 x 91>
Multiples, OTC and NCR. N

for prices and details phone:-

David Richards 01-520 8624

David Richards (Printers & Distributors) Ltd. 61/63 Hoe Street London E17 4SA

FLOPPY DISK CONTROLLERS
FD1771 B-01 S/D Inverted Bus
| FD1791 B-01 D/DInverted Bus
FD1792 B-01 S/DInvertad Bus
i;owsaao* D/D True Bus
FD1794 B.01 S/D True Bus
FD1795B D/D Inverted Bus, side select 5995p
| FD1797 B D/D True Bus,side seiact

MICROCHIPS
AT MICRO

SUPPORT
PRICES

ZERO-ONE
ELECTRONICS

The amezing AY-3-8810 s a fantastically powerful
sound and music generator, perfect for use with
any B-bit micro processor Contains 3 tone chennais
noise generator, 3 chann
16:bit envelope period control, 2 parallel 'O, 3DA
converters. plus much more All in 40 pin DIP. Super
easy to interface 1o the S-100 or other Busses
ONLY £8.50 + VAT, including FREE reprint
of BYIE ‘79 articiel Also, add £2.25 for
60-page data manual
‘Perhaps the next famous composer w
150-piece orchestra but, rather, a trio of microcomputers
controling & bank of AY-3-8910s BYTE July '79
4K CMOS RAM (1Kx4) 450 NS
0\-.9&“ ONLYE£7.951(8 for £50)
pec"“ The TC 5514P from Toshiba,
S CMOS saulvalent of 21141

* Low Power Dissipat
W/BIT (TYP.

f amplitude contrals

82
MC 144 12VL
Z80P10

C

ZBOA DMA
Z80S101
ZBOAS100
Z8051011
ZBOAS10/1
Z80S10/2
ZBOAS10/2

not direct a

FND500
FND510
FND567
DL704
DL707
MV57164

80 Columns Plain Paper
4 Interfaces RS-232, 20mA, Centronics,IEEE
Tractor and Pressure feed.

Fast Paper Feed. 2K Buffer.

96 ASCII and Graphics Sets.

User Character Set.

THIS IS THE MST OPTION

OUR PRICE £375 + £5 Carriage + VAT
Software for most micros.

Coding Sheets 50 for £1 post 15p ) iie0oNs 20
Flowchart Templates 70p post 15p B e 0 :
2708 EPROM £5.40 post 30p LR DI T T B P o
2716 EPROM £21.60 post 30p

Data Cassettes C12 1-9 53p, 10-24 47p

25 + 45p post 35p + 6p per cass
Large SAE for lists.

Uniess

1702

2708 450 NS

2716 5V 450 N;

2532 32K 45DNS 2995:

sy WD30008 19900

BIPOLAR PROMS
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Dear Ed,

I enclose a letter which | sent to Mr. Clarke,
(Printout, July) which | thought you would want to
see, if only because | slander you therein.

Cheerfully Yours,

lolo Davidson.

Littlefield,
Hawling,
Gloucestershire
GL54 55Z.

Dear Mr. Clarke,

| have just read your letter in ‘Computing
Today” and | think | can assist you.

Pin 14 of the header socket on the NASCOM 1
is bit five (user spare output) of the keyboard port,
and so the corresponding pin on the NASCOM 2
keyboard socket is pin 6. You will probably want a
connection to ground as well, which could come from
many places, but is pin 16 on the NASCOM 2 keyboard.

PEEKS and POKES are confusing to BASIC
programmers because they are really machine code
facilities, allowing machine codes to be manipulated
from BASIC. Unfortunately BASIC wants its numbers
in decimal, while machine codes are usually expressed
in HEX. BASIC programs using these commands are
only suited to the computer they were written on, as
the addresses are not the same for the screen RAM,
say, of the NASCOM and the PET. Sometimes a POKE
is used to enable or disable a monitor facility such as
printer output, (see your NASCOM BASIC manual
‘Useful Routines’ appendix |, page 26). In this case not
only would the numbers be different, but the facility
might not even exist on a different machine or
monitor. To POKE an ‘A’ to the NASCOM screen
(memory mapping) you need first to know the required
address, which will be between 0800 and OBFF (HEX),
or 2048 to 3071 decimal. Let’s use 0BD6 HEX, which is
the start of the non-scrolling top line. This is 3030 (]
think) and ‘A’ is 65 in decimal ASCII code, so the
BASIC command ‘POKE 3030, 65" should put an “‘A” at
the beginning of the top line. This is a trivial but
hopefully clear demo of the use of POKE. PEEK is the
reverse, it gets a number from the stated address and
puts it into a BASIC variable. DFEK and DOKE do the
same with two adjacent addresses. | fear you will need
familiarity with machine code programming before
you can use these commands in programming, but the
main thing to know in the meantime is that no
program, even in BASIC, written on one computer can
be expected to run on another. Authors of programs
published in CT invariably say ‘this was written on a
Whizbank Mk 4 but could easily be modified for any
other computer’ (I once saw this appended to a prog
written in SC/MP machine code] and CT always print
this lie, omitting only the name of the computer it
does work on, and of course the authors name.

Incidentally, the NASCOM BASIC manual does
not explain these or the other commands thoroughly,
but assumes you understand BASIC programming, and
merely outlines what their particular version has
available. You need a good book on BASIC as well if
you are a neophyte or even if not.

Yours,

lolo Davidson.

__PRINTOUT

While watching “Tomorrow’s World” not long
ago, | saw an Apple micro laboriously calculating the
area of an irregular shape drawn on its screen,
Determined to beat the 3-second time-lapse during the
calculation, | set about finding a quicker way to work
out irregular areas [i.e. other than counting the squares
it covers).

I did, however, have one slight disadvantage,
don’t have an Apple (or a light pen). So here’s the
theory (and the bottom half of the program) can
anyone provide the rest?

Somebody must remember the equation to find
the area of a triangle on graph-paper. Well here’s an
adaptation of it which finds the area of any figure,
given points around its perimeter:

Vallyl + y2)(x2 —x1)+(y2 + y3)x3 —x2)
ceHyn+ y1)x1 —xn))

It works by joining up the points given
((x1,y1)etc.) and finding the area of the figure so
produced. But there are two hitches: the points are
joined by straight lines, so the corners of curves may
be cut off; and if any of the points are negative you
could end up with a negative area.

A micro can overcome both these problems by
reading a great many points and having the x-axis at
Jtrh;:.- bottom of the screen with the y-axis on the far
ert.

So if anyone knows how their micro can take a
great deal of readings at points along a line (say one
point every millimetre vertically or horizontally) drawn
on the screen, together we may be able to beat
“Tomorrow’s World”"!

Meanwhile, you have to draw vour shape on
graph-paper and take the readings yourself. To get
accurate results try to take as many points as you can
and take them from the top of a curve. Make sure you
know which units you're using and that no co-
ordinates are negative. You must enter them in the
same order as you would draw them (ie. as your pen
passes over them as you draw the curve). And the last
point must be the same as the first.

Finally, if you enter more than 25 points, don't
forget to change the ‘DIM’ statement (line 60). All this
may seem very laborious but, at the moment, your
only option is to count all those little squares!

10 PRINT “IRREGULAR AREA CALCULATOR”
20 PRINT “ENTER POINTS IN ORDER. WHEN
YOU HAVE ENTERED”
30 PRINT “THE STARTING POINT FOR THE
SECOND TIME, THE AREA”
40 PRINT “WILL BE CALCULATED.”
60 LET L=1: DIM X(25), Y(25)
70 PRINT:PRINT “X CO—ORDINATE":INPUT X(L)
80 PRINT “Y CO—ORDINATE:INPUT Y(L)
90 IFL=1 THEN 120
100 T=T+ (Y(L)+ Y(L—=1)*(X(L)—X(L—1))
110 IF(X(L)=X(1) AND Y(L)=Y(L—1)) THEN 130
120 L=L+1: GOTO 70
130 T=T/2: PRINT “AREA IS”; T: "SQUARE UNITS”
140 END
Ed Holson.

4 Dellcot Lane,
Worsley, Lancs.
M28 4PT.
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Dear Sir,

I have just purchased the July edition of your
magazine and having got home | had to drag myself
away from my keyboard, | was so infuriated. Why oh
why will you not state what BASIC dialect your
programs are written in. | sat down to input Battle of
Britain and having got it in and trying to run | got the
error message BAD FILE MODE IN 30. At least | now
know that it wasn’t written for TRS-80 in MICROSOFT
BASIC.

The same applies to your assembler programs,
please state the processor — it does help!

Yours faithfully,

R.E. Peel.

Kiandra,
40 Culley Way, Cox Green,
Maidenhead, Berkshire

P.S. Please stop printing pretty pictures under
programs and sample runs — it ruins one’s eyesight. It
may do wonders for your art editor’s libido but does
nothing to enhance your reputation as a serious
computer magazine (see pages 14-15) and there have
been worse examples!

Dear Sir,

| have recently acquired a Viatron System 21
together with a matching tape drive. If any of your
readers have any relevant manuals they would be
willing to loan or general information they could pass
on regarding this and any other Viatron equipment, |
would be very grateful. If there is anyone else out
there struggling with one of these things perhaps we
could get a Viatron users group going.

Also, is there a 6800 (specifically MEK 6800
D2) group still going somewhere?

Yours faithfully,

P.A. Dion.

Flat 11,
28 Belsize Avenue,
London, N.W.3.

CTSPECIAL OFFER!
3-wave band alarm clock radio
at a price that won’t alarm you.

g youca
choose how you wantto be wokenwbythe
ent alarm tone ot by soothing music.
And in case you feel the need foran extra fow
minutes in bed there's even a repeatable S-minute
 snooze button.
. Once the afarm or music has been activated you

supply of electric power.
But not this one.

56

_ NO FEA OF POWEH FA[LURSL
. Somany alarm clock radios letyou down
- because they are totally dependent upon a constant

??le advanced Hanimex desrgn has even incor-

£21°9

special magazine
offer (inc p&p)

odmags Lid, [Sais Uéfroey =
Charing Cross Road,
.. Londen WCEH GEE

lenciose £  for  -alarmclock radios. |
Name

I Address
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Buy here at discount prices!

vr Fullafter-sales service in ourown workshops
-

\ [
| money-\——x |

‘ -m.{§

Mb for PET! ©
Edporﬁge'&i:ghe Computhink Disc System “

ng 16 Extre |
055 quqlan’!mes usi S

* Allows powerful tE;‘:w 1o connect and use B::Jegg aamd“n“ |
BASIC mmm?{;“d;il( PETs, detailed manual suppec: dual dis

directly into 107 i

) tem
't | dures 10 remember sYS 0“[
*g,mple startup (n0 difficul Pirlneiedvu:n run — useful Y
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‘;“rthase Ledger, Stock Cantrol, Fay’
u i

ial boundaries
and Commercia!
Time processing, Engineering pport - Business BASIC BOOK £1,005

Y One yearguarantee onall machines

e

The only 16k complete
Computer
forunder £400

Keyboard computer, power
supply, UHF modulator
and all cables to plug

into Fuur own TV set and
casse

te recorder and go!|
16K of user RAM for decent TRS-—B"
$Ize programmes and data,

A5y

full language su RTH. 190 sophisticated level || ‘4
uvel:;‘l:r“"‘F‘gR'f‘.ﬂAN_ C0BOL, PASCAL, FO 1.6Mp 2, Microsoft BASIC.

Asse pLM. PILOT & CESIL. W 8K PET £275 Complete with level | and

FRTR, T o with du disc for 018 AOM BL o s ey level Il programming manuals.  Eypansion :

24K Memary expansio for new RO What more could VOUGET Xpansion interface £199.09

; 4K level | computer £251.30
This must be today's best buy!

2001-8N
' PE mﬂl:gme keyboard)
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" @otinto print this easy way!
Fast! I'mmaculate! gilent!

T

-l

%

=i o

o
| printer keyboard) £590
M 'iﬁi‘:.gf‘ﬂﬁ"“' p oA 2001 — 16N lt;g: gm::i’;‘::'.:’rﬁ keyboard) £890
mﬂf:mx printer | word-processing Thermal Printer 2001 - 32N

External cassette dm;i suitable for all Pets E’ﬁg
CBM dual drive mini oppY e s

d printer with Pet grap \
Tractnlr)eff zig?\lres, graphics 200 x 320 £259
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. y ) ] std. (conversian Ykt
Knock down price! | Limited supply! A o o o) -
*Powerful programming possiole 6502
! ) = rocessor, f
2249 Microsott anlmg-poml BASIC (easy rulepam} i
Superior utilities, 53 key key-board, giving upper and
lower case, user-definable keys, gaming and graphics chs.
matia Interfaces — u!ua-lasl and uoweripl machine code from keyboard.
Interfaces ; €10 Pet £45 Ohios £10 Pet £45 Ohios £10 - 3 _Nu Intricate soldering or metal work, Computer supplied
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o ety Apple £45 Apple £45 @ Prorammes in 4K RAM.
Apple

“Expandable 1o 24K R
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interface. *Save program
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C.P.Treen

Next month, a new pocket
sized microcomputer is to be
launched in the UK. We present
an exclusive owner report on
the machine.

tis believed that within the next month Sharp Electronics

(UK) Ltd will try to consolidate their position in the UK

personal computing market with the launch of a pocket-
sized, programmable computer working in the BASIC
language.

Pocket Power

The first barrier that you have to overcome in accepting this
computer is its physical size, orrather lack of it. Measuring in
at175mm long by 70mm wide and 15mm deep it is about the
same dimensions as a normal chequebook and only a little
fatter. By dint of this small physical size the keyboard (yes it
has a full alphanumeric keyboard with additional mode and
editing keys) is a little on the dainty side but at least they are
proper keys and not touch sensitive. The display consists of a
24 character, 5 by 7 dot matrix LCD strip which rolls to give a
maximum line length of 80 characters. The quality of the
display is superb, it also gives indication of the mode in
which the device is working and the method of angular nota-
tion; degrees, radians or gradians.

Just as it takes a few minutes to find your way around
any new key layout you soon become familiar with this and
the size of buttons are by no means ‘fiddly’. The display is all
in upper case and there are few departures from the ex-
pected ‘shift’ patterns. To the right of the main alpha keys is a
numeric pad with extras such as a clear key, the mode key
and a set of cursor controls. The bottom row of the alpha
keys are definable in terms of numeric or string functions.
The only other keys of immediate interest are the ‘on’” and
‘off’ keys where the ‘on’ key functions as a Clear and Break
and the ‘off’ is actually inhibited during a program run, avery
nice thought on the part of the designer.

Modus Operandi
As mentioned earlier there are four operating modes that can
be selected. These are: —

DEF Where the user defined keys are used,
RUN fornormal use

PRO for programming the device in BASIC and
RESERVE for programming the user definable keys.

The full set of BASIC commands and instructions is given in
Table 1 and it can be seen from even cursory examination
that there is little missing from even a Microsoft type of im-
plementation. Commands worthy of note are the PAUSE
statement which is used instead of PRINT when you are put-
ting text onto the one-ine display. This gives about 0.8 of a se-
cond of display time before continuing the execution. The
command set is missing a RND or random statement, the on-
ly possibly objectionable omission, but makes up for its
absence by providing full cassette file handling commands.
Yes, you can load and save named programs with the normal
CSAVE 'FRED’ and CLOAD ‘FRED’ commands, FRED is com-
monly used in examples like this because it’s the quickest
sensible name you can type! Now for the real surprises, you
don’t often get these in machines 100 times the physical size.
You can verify saved programs with CLOAD? ‘FRED’, you
can write to and read from DATA files and these can be nam-
ed as well and you can CHAIN programs together where the
named program is loaded and run from within the existing
program. Makes you feel green already doesn’t it. Other
goodies are a programmable BEEP, yes | suppose you could
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play tunes, and the fact that virtually all the BASIC can be
entered in abbreviated form, CS for CSAVE etc.

Oh, I nearly forgot, the icing on this particular cake is
that you get a PRINT USING statement to offset the occa-
sional problem with the oneine display and a DEBUGC mode
justin case your brain fails you. Impressive huh?

The Hard Stuff

At this point one must reveal that the BASIC is only capable
of moderately slow operation, itis running off three silver ox-
ide cells and uses an incredible 0.009 W. The expected life of
the batteries is around 300 hours continuous use but the
machine thoughtfully turns off after seven minutes if you ig-
nore it. This brings us rapidly to the memory, noitisn’t erased
by this cavalier treatment but it might represent a small
stumbling block to the guy who wants Star Trek. You can fit
some 1424 steps of program in here but if that seems small |
have yet to run out, the largest program in the manual, more
of which later, uses no more than 1200 steps and that’s a big
program. Having said that you can get 1424 steps in doesn’t
mean that you can have that many lines, the BASIC supports
up toline 999, and you soon become a‘tidy’ programmer and
work in steps of one line.

This machine, being pocket sized and looking not
too unlike a conventional calculator, may appeal to school
and college students as a rather powerful aid to exam suc-
cess. Sharp have provided a little hole at the rear of the case
which can be ‘prodded’ to erase all the memory contents, the
point of a pencil or birois ideal for this!

Although the cassette adapter is an optional extra in
South Africa it will apparently be supplied as standard in the
UK, and don’t go looking at the end to see how much it costs
— wait till | tell you! There have been some problems with
the adapter, it appears to need to use a well set up cassette
recorder and as usual it is better to use data quality tapes in-
stead of those C90s you picked up cheap down the market.
The use of a tape machine with ALC, almost a standard
nowadays may cause some trouble as there is a change in
output level between the header information and the actual
program dump. This may be corrected by the time it reaches

# " i
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the UK. The built in bleeper actually sounds during load and
dump operations to give some idea of what's happening.

Quite naturally the power consumption is increased
when using the adapter and this can cause the battery low in-
dicator in the display to come on rather sooner than
calculated, sorry about the pun.

Included with the machine when sold in South Africa
are the following books, A Beginners Guide To PC1211
BASIC, the Instruction Manual and the previously mention-
ed Application Manual. From a look at the manual for the
current Sharp machine, the MZ-80K, it seems that the English
is of a better standard and hopefully these will come in with
the system in the UK. The applications manual is worth its
weight in software alone, it contains little else, and is 25mm
thick.

Conclusions

The PC1211 is easy to use, replacing the conventional
‘mathematic” methods of programming calculators with the
commonly accepted BASIC language may mean a huge
potential market for this machine in the UK, The limited ex-
pansion facilities, cassette program and data storage and
possibly a printer although this would not be confirmed by
Sharp in the UK are not of supreme importance when com-
pared withthe incredible ease of programming.

Given the amazing portability, top pocket or brief-
case, and the enormous power built in — it does a few things
the PET won’'t — this machine could kill off the program-
mable calculatorin much the same way as the old ‘four func-
tion’ types did forthe slide rule.

Okay, how much do you think this is going to cost
you? Three hundred pounds? No, the whole thing, complete
with cassette adapter, is going to hit the streets in the
Autumn at between £125 and £130. At that price 1'd book
yours now and avoid the rush.

Synopsis Of Facilities
Size 175mm by 70mm by 15mm
Keyboard Full alpha plus numeric pad, cursor and

special function keys

Display 24 character, 5 x 7 dot matrix LCD with 80
character buffer

Language Microsoft compatible BASIC with many
added features

CPU Unknown, nomachine code access

Memory 1424 program steps

Power 3silver oxide cells,0.009 W normal

0.011 W with cassette
Program Storage Cassette via plug-in adapter unit, supports
named program and data files.
Header followed by block formatted data.
Baud rate and format are unknown but it's

B

Price £125-£130
approxon UK release.

Data Structure

Another comparison of size,
the current Sharp computer
system MZ-80K with the PC1211

showing its paces.
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Instruction Abﬁ;ﬁvia
DEG
INT
ABS AB.
SGN SG.
AREAD A,
BEEP B.
CLEAR  CL.
DEGREE DEG.
END =
FOR F.
GOTO G,
GOSUB  GOS.
GRAD
IF
INPUT i
NEXT N,
PAUSE  PA.
PRINT P
RADIAN  RA.
REM
RETURN  RE.
STOP s.

scale comparison!

adaptor when in use.

Example

A=DEG B
A=INT B

A=ABS B
A=SGN B

AREAD A

BEEP A
CLEAR
DEGREE

END
FOR A=1TG o

GOTO 100
GOSUB 100

GRAD

IFA=B
INPUT A
INPUT A$
LET A=10

LET A$="SHARP"

NEXT A
PAUSE A

PRINT A
RADIAN

REM”INTEREST"
RETURN

STOP

The internal workings, the large black circle is
the bleeper in the top right corner with the
three batteries below, paper clips are for

The cassette socket in the side of the machine,
the normal covering stripis fitted ontothe

Note

Conversion to decimal
notation

Obtains integer portion

of B

Obtains the absolute value
If B>0, A=1

B=0, A=0

B<0, A=1

Only in the DEF mode, the
contents of the display are
shown before execution
Sound buzzer

Clears all data variables
Sets the angle mode to
DEG

Terminates program
Increments from A=0 to
A =10, during which time
program lines up to NEXT
A are repeated.

Jumps to line number 100
Jumps to sub-routine in
line number 100

Sets the angle mode to
GRAD

Decision instruction

Data input through
keyboard

Substitute instruction

Used in pair with FOR
Holds the display for 0.85
second.

Displays A.

Set the angle mode to
RAD

A comment statement
End of subroutine.
Optional increment in
FOR-NEXT

Suspends program

Table 1. The BASIC command set for the PC1211.

Instruction
THEN
USING
CONT

DEBUG
LIST

MEM
NEW

RUN
CSAVE

CLOAD
CLOAD?

CHAIN

PRINT #
INPUT #

SIN
COS
TAN
ASN
ACS
ATN
LOG

LN
EXP

-
DMS

Abbrevia-

tion

i

cs.
CLO.
CLO.?

CH.

Example

IF...THEN 60

PRINT USING
CHHAHHH A

CONT

DEBUG

LIST
LIST 100
MEM
NEW

RUN
CSAVE"File name"”

CLOAD'File name'
CLOAD?

""File name"
CHAIN"File name"

PRINT #
"File name”’
INPUT #
"'File name"’

A=SINB
A=COS B
A=TAN B
A=ASN B
A=ACS B
A=ATN B
A=LOG B
A=LNB
A=EXP B
A=J"
A=DMS B

Note

Written after |F instruction
to indicate jump line
number

Designates the format in
relation with PRINT
instruction

Normal operation is
resumed from the
suspended state

Direct execution under
debug mode.

Lists stored program

Shows free memory space
Clears the program and
data memories

Starts program execution
Stores to tape with file
name

Program recorded is loaded
Verifies program

The program in the tape
specified by the file name
is transferred to the
computer and executed
Stores data item

Loads data item

Common logarithm
Natubai logarithm
A=e

Conversion to
sexagesimal notation

60
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56 FORTIS GREEN ROAD

GHROASUNE electronics :ionus sreenroan

TELEPHONE 01-883 3705, 01-883 2289 N10 3HN

your soundest connection in the world of components
PETS
L ]

All with new keyboard

SPACE INVADERS
TAPE

£5.00

UK 101

THE FASTEST GROWING f3
FOLLOWING KIT £199 %
OF THEM ALL

*Free sampler tape.

*8K Basic in ROM

“4K RAM expandable
to 8K on board.

*Kansas City tape

and green screen
2001-8N 8K RAM £399
2001-16N 16K RAM £499
2001-32N 32K RAM £599

T— CASSETTE DECK £55 e e cn
INTERFACES AVAILABLE e S0l B A Sl ity

X-Y Plotters, Analogue to Digital Convertors, 16 Channel ST NPT WG T A

Interfaces, B1 Directional Interfaces, etc. NEW MONITOR CHIP

ALLOWS FULL
CURSOR CONTROL

|

8

Series
LS | AND EDITING £22_| 8 x 2114 £22. 50
740500 18 741533 .26 74LSS3 60 74LSISE 72 74LS197 1.0¢ 74LS213 170 £249
740501 18 74837 23 74LSS5 81 74LSIS6 72 74(S193 104 74LS279 57 BUILT & TESTED
740502 .18 74U538 23 74LSSE 118 74LSIST 57 [74L5134| 861 74LS283 1.09
740503 .19 741540 20 74LS107 37 74LS158 57 74(5185 97 74LS289 4.50
740504 20 74L542 65 74LS108 32 74LS760 109 745196 97 74lS2%0 91 PRINTERS
74L5CS 22 741547 81 T4LSN2 37 74L8181 69 74L5197 97 74L8283 91
740508 20 74US48 81 74LS113 32 74LSI62 1.6 74lSe21 .82 7405295 130
74L509 .22 74L548 81 TdLSN4 .32 74LS183 69 74LS240 208 74L5208 1.16
740510 .20 74U851 .18 74US122 69 74LS164 106 74lS241 208 74(S348 138
74L511 .20 74LS64 8 74L8123 72 T74LS1865 72 7415242 208 74LS362 1.04
740512 20 74585 18 74L5124 139 J74L5166 (165 74LS243 208 J4(5383 92 EPSON TX'SO
740513 37 740573 33 74US125 35 74LS168 171 74LS245 250 174LS362 421
740514 85 74574 30 74LS126 35 74US169 171 745247 109 74LS366 55
740515 .20 74L575 .40 74LS132 60 7ALSI70 177 7JALS248 103 7ALS366 55
740520 20 74576 27 74LS133 33 74US173 81 74LS245 109 7ALS3E7 55 £395
741521 .20 74LS7E 27 T74LS136 36 74L5174 97 74LS251 96 74LS368 55
sz 20 7asE e 7ASIE B S e jasm s 74Sys 76
20 74(58E 8 1 277 74L5257 97 7ALS386 .36
74U527 20 74LS8f 27 74LS145 .97 174LS188, 275 74L5288 92 7415393 84 Dot-mstrix _printer  with _Pet
740528 22 74180 57 74LS1S1 B) 74LS189 208 74LS259 133 (74LS688 1.17 graphics Interface: Centronics
741530 .20 740591 97 74LS153 52 74LS190 86 7415261 450 T4LSET0 1.71 parallel, options: PET, Apple and
740532 26 741597 B3 74US154 130 74LS191 86 74lS266 37 serial.

Phone or send s.a.e. for latest price list on all our range.
Please add VAT 15% to all prices Postage on cnmputen printsrs and cassette decks charged at cost, all other items P.&P. 30p.
Place your order using your lay or Tel ordar £5.00). Trade and Export enquiries walcomse,
Crndh Fnilmu arranged.

A real bind

Its so easy and tidy with the Easibind binder to file your copies
away. Each binder is designed to hold approximately twelve
issues and is attractively bound and blocked with the
COMPUTING TODAY logo.

Price UK £3.95 including postage, packing and V.A.T., over-
seas orders add 30p. Why not place your order now and send
the completed coupon below with remittance to:-

EASIBIND LTD., 4 UXBRIDGE STREET, LONDON W8 782
Tel. 01-727 0686

Py o ek Acrrms

it's easy with

Easibind Ltd.4 Uxbridge St,London W8 7SZ.

Otderfbrm

| enclose po/cheque value

(&

hinders

-—--1

ol BLOCK LETTERS PLEASE =

| INAAVIE evvooe e s oo e oo e eess e s e st et

'_ g. i
ADDRESS ..o s oo eooeereemee oo s st e j

1 .................................... i
DATE . i

Please allow 3/4 weeks
for delivery of order.
Nat Giro No 5157552
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Trevor Lusty

Those of you who have been
throwing dice for last month's
answer can solve the problem
by exhaustion!

hen | set the problem last month | implied that the
solution would use the RND function. There is
another method, but | didn’t mention it in case it

put everyone off. Well, here it is, and it’s not as painful as it
sounds.

Solution By Exhaustion.

The method here is to find all possible combinations of the
dice. The score with the most combinations being the most
likely to occur. As each die has six faces we have six cubed
(216) possibilities to consider. Figure 1 gives the program
listing and Fig 2 the output from this method. The program is
written in PET BASIC but should be easily transferable. The
only line which might need some thought is 1460 which is us-
ed toright justify the numbers in the printout. As you can see,
there is a dead-heat for first place with scores of 15 and 17
equally likely.

1000 REM **DICE THROWING

1020 REM **BY EXHAUSTION

1040 DIM SC(27)

1060 FOR K=1 TO 6:READ D1(K)NEXT K
1080 FOR K=1 TO 6:READ D2(KINEXT K
1110 FOR K=1 TO 6:READ D3(KINEXT K
1120 DATA 1,3,5,7,9,11

1140 DATA 1,2,2,3,3,3

1160 DATA 2,3,5,7,11,13

1180 FOR D1=1TO 6

1200 FOR D2=1TO 6

1220 FOR D3=1TO 6

1240 LET X=D1(D1) + D2(D2) + D3(D3)
1260 LET SC(X)=SCIX)+1

1280 NEXT D3

1300 NEXT D2

1320 NEXT D1

1340 PRINT:PRINT

1360 PRINT “SCORE @ TOTAL"

1380 PRINT “ n i
1400 PRINT * I

1420 FOR K=4 TO 27

1440 LET V=V + SC(K)

1460 PRINT RIGHTS("" "+ STR$(K),3);

B ;RIGHTS(" " +STRS$(SCIK)),3)
1480 NEXT K
1600 PRINT:PRINT TAB(9);V
1620 END

Fig.1. Notastiringasit sounds!

Using Random Numbers.

Now why, you may ask, do we need another method when
the one above is so straightforward. Well, if we replaced the
dice with spinners giving an infinite number of outcomes the
method of exhaustion would be exactly that. To illustrate the

point | have replaced the arrays which store the numbers on
the faces of the dice with functions. These functions give
discrete values, but they could just as well have been con-
tinuous.
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Fig.2. Theresultsnever vary.

100 REM **DICE THROWING

110 REM **USING RANDOM.

120 DIM SCi27)

130 DEF FNA([X)=2"X-1

140 DEF FNB(X)=3-ABS({INT((-X*SGNI(X-1)
*SGN(X+1))/2))

150 DEF FNC(X)=INT(6*X) +1

160 DEF FEND(X)=INT(6"X)-2

170 DEF FNE (X) = D3(X)

180 FOR K=1TO 6:READ D3(K):NEXT K

190 DATA 2,3,5,7,11,13

200 FOR X=1TO 5000

210 LET SC=FNA(FNC(RND(1))
+ FNB{FND(RND(1))) + FNE(FNC(RND{1)})

220 LET SCI(SC)=SCI(SC) +1
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PROBLEM PAGE

230 NEXT X

1150 PRINT:PRINT

1160 PRINT “SCORE B TOTAL"

1170 PRINT * | &
1180 PRINT * u’

1190 FOR T=4TO 27
1200 PRINT RIGHTS$("
1210 PRINT RIGHTS("
1230 NEXT T

1240 END

Fig.3. Afunctional program.

"+ STRS(T),3);" W ",
"+ STRs$(SCIT)),3)

The random function returns a value between zero
and one, and we must manipulate it to obtain the range of
values we require. This is achieved by the functions FNC and
FND, (see Fig3) the first returns one value from the sequence
1,2,3,4,56 and the second a value from the sequence
-2.-1,01,2,3. These values are used in the other functions to
generate the numbers on the faces of the dice. FNA
generates a sequence of odd numbers, FNB generates the se-
quence 1,2,2,3,3,3 and FNE performs a simple look-up for the
die with prime numbers.
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Fig.4. Random by consistent output.

Figure 4 gives the output from one run of the pro-
gram and the output will in general differ from run to run.
This contrasts strongly with the first program which will
always produce the same output. We can see that the totals
for15and 17 are no longer the same. On this sample printout
15 totals no more than 17 but another run might reverse the
situation. When using the RND function you must ensure
that a large enough sample is taken for results to be reliable,
and it is a good idea to repeat the run so that you may check
how consistent the results are.

Problem Of The Month

The following problem is quite an old one, but that makes it
no less interesting. You might like to write either the shortest
program or the fastest program which solves the problem,
and as the problem may be solved in many different ways |
will be pleased to see any solution of which you are par-
ticularly proud.

The story goes that in 1914 the great Indian mathe-
matician Srinivasa Ramanujan was visiting C.H. Hardy in
Cambridge when he claimed that all positive numbers were
interesting. As they got out of the taxi in which they were
travelling, Hardy remarked that he could not see anything in-
teresting about its licence number. Ramanujan quickly
replied that it was the smallest positive integer that could be
expressed as the sum of two cubes in two different ways.

Write a program to find the number, but remember
to check that it is inded the SMALLEST number and not just
any numberwhichis the sum of two cubes.

TANGERINE

Build your own computer:
Kits available from £79.35.
Assembled and tested from £90.85
S.A.E. or telephone
Micro-Print Ltd., 21, Bankhouse Road, Hanford,
Stoke on Trent. (0782) 657893
For advice/assistance and Order Forms
Prices include V.A.T.
Post and Packing extra.

MICRO —PRINT LTD

Regd.Office: 21 Bankhouse Road, Hanford,
Stoke-on-Trent. ST4 8EN
Telephone: 0782 657893

ASCIl CODED KEYBOARD £47.15

Designed for ease and accuracy of use, with 60 keys
arranged in stepped rows, auto repeat and 2-key rollover.
UC and LC ASCII coding. S.a.e. for data,

THE ZX80 MAGIC BOOK £4.75
15 plus programs including Hammurabi, Animals and Othelo.
Programming tips. Hardware notes. Memory extension circuit

ZX80 I/0 and Memory Boards. S.a.e. for details.
All prices inclusive of VAT, p&p.

TIMEDATA Ltd.

57 Swallowdale, Basildon, Essex
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YMARK
Printer

WHYMARK 801 PRINTER

A plain paper, programmable, intelligent printer. Up to 150
columns, bi-directional: print speed of 71 lines per minute.
Proportional spacing for upper and lower case letters with
PET graphics plus 10 special graph plotting characters.
Designed and manufactured by Whymark Instruments for
quiet and reliable operation. Will link directly with the PET
IEEE 488, Centronics, RS 232/V24 at 75-9600 baud.

End User Price £750.

WHYMARK INSTRUMENTS LTD.
6, Holmesdale Road, Reigate, Surrey, RH2 0BQ.
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Telephone Sales Office Ringwood 04254 77012
"eee Y Ther)

_ COMPUTER PRODUCTS
= 0937 63744 =

sansss

OUR NEW

SHOP
NOW OPEN

AT

4 WESTGATE
WETHERBY

Only £42:00

INCLUDING VAT

PROGRAMERS AID

=
e WE ARE NOW
DISTRIBUTORS OF:

i INTERTEC SUPERBRAIN
COMMODORE PET
SHARP MZ 80 K

TEXAS TI199/4
NASCOM

FULL RANGE OF BOOKS

) | MarcomQdd-ons

WEST YORKSHIRE

PERIPHERALS and MEDIA
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Conquerthe
Computer__ &

Lo

Learn to really understand
the Computer. How it
works and operates.

Its 'language’.

How to program it and
make full use of its capabilities. L

@® No previous knowledge necessary.

® Special educational Mini-Computer
supplied ready for use.

@® Complete home study library.

@® Self-test program exercises.

@

Complete programming instructions
using computer.

@ Services of skilled tutor available.

MName .

Address .....

| CT/9/814 BLOCK CAPSPLEASE |

fBR ITISH NATIONAL RADIO & ELECTHONICS SCHOOL[
4 Cleveiand Road

e e

Norlett House
Dormer Road
Thame
Oxon OX9 3UC
Telephone Thame
(084421) 5020 (24 hr)

o nd Wl o
SYSTEMS

YOUR COMPLETE
OHIO SCIENTIFIC SERVICE

HERE ARE FIVE VERY GOOD REASONS FOR CALLING US -

1.0.8.1. SYSTEMS

— including the popular SUPERBOARD Il and CHALLENGER
4P as either cassette or disc based systems
2.0.5.1. SOFTWARE

— cassette and disk based software covering a broad spectrum
of uses, Some of the cassette based software can also be
run on the U.K.101.
3. BEAVER SOFTWARE

— Business, educational and entertainment software — pro
fessional programs with full listings and documentation. Also
available for other systems — especially the U. K. 101.
4. BEAVER PROGRAMMING AIDS

~ including Video Workpads, BASIC workpads, Machine
Code Workpads, Cassette Index cards and labels and Blank
Cassettes, all available for OSI, U.K.101, and TRS-80.
5. DEMONSTRATIONS

— we will demonstrate in your own home or business premises
within a fifty mile radius of OXFORD, any or all of the systems
and software available

CALL OR WRITE ... NOW!
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FOR BEGINNERS OR GRAND MASTERS!

Whatever your standard of chess play, you'll meet a rewarding
opponent in Zetron's excellent Computer Chess Game with six
different levels of skill.

Choose a degree of difficulty to suit your own cunning and then
challenge the Chess Game's built-in micro-computer to an
absorbing battle of wits.

Play the complete game or the survival game. Electronic sounds
indicate the game status, and there's a unique illegal move check —
so there can be no cheating.

Special moves:
*Promote a pawn *Castling *En passant

Special features:
*Cancel a move *Delete a piece *Insert a piece *Search a piece

AC/DC Operation (mains adaptor supplied).
12 months guarantee.

’ L Dimensions: 94" wide x 6Y2"" deep x 2% "" high.

’ MITRAD, 68-70 High Street, Kettering, Northants.
Tel: 0536 522024

COMPUTING TODAY SEPTEMBER 1980

(+£2.05 p&p and insurance)

.———___.————_______'
I To Mitrad, 68-70 High Street, Kettering, Northants

Please send me__ Computer Chess Game(s) at £52 each

(including £2.05 p&p and insurance).

Total value of myordere
| enclose a cheque/PO or debit my Access/Barclaycard

No. Signature

Name .

|

|

I

I

I

I

I .
| Address___
I

I

I

I

|

|

|

(block letters please)

& Forimmediate attention credit card holders may telephone
(0536) 522024 twenty-four hours a day, stating card number.
Delivery subject to availability. Please allow 14-21 days.

Full refund if not completely satisfied

(Chess set and table not included) Code: CT

I
I
|
I
|
I
I
I
|
I
|
I
I
I
I
]
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Hard copy on hard copiers.
What's available, who supplies
it and how much!

ANADEX

DP-1000 Face:- Dot

Dist:- Anadex Ltd. Interface:- RS232/20mA
Dorna House, Guildford Road, Centronics

Feed:- Friction

Head Size:- 5x7

Baud Rates:- 110-2400
Print Speed:- 50cps
Type Sizes:- 2
Graphics Option:- No
Price:- £400

West End, Woking, Surrey
09905-6333

+ regional outlets

Options:- Choice of the 3 indicated interfaces
Notes:- 40 column version of DP-8000 with slightly reduced facilities.

DP-8000 Face:- Dot
Dist:- Anadex Ltd. Interface:- RS232/20mA
Dorna House, Guildford Road, Centronics

Feed:- Tractor

Head Size:- 9x7

Baud Rates:- 110-9600
Print Speed:- 112cps
Type Sizes:- 2
Graphics Option:- —
Price:- £500

West End, Woking, Surrey
09906-6333

+ regional outlets

Options:- Large character buffer, other interfaces
Notes:- General purpose dot matrix machine.

DP-9500 Face:- Dot
Dist:- Anadex Lid. Interface:- RS232/20mA
Dorna House, Guildford Road, Centronics

Feed:- Tractor

Head Size:- 3x9 or 9x7
Baud Rates:- 110-9600
Print Speed:- 200cps
Type Sizes:- 2
Graphics Option:- Yes
Price:- £895

West End, Woking, Surrey
09905-6333

+ regional outlets

Options:- Extended character buffer.
Notes:- 132 column system with expansion to 176 column with coms
control. High density graphics .-

DP-9501 Face:- Dot

Dist:- Anadex Ltd. Interface:- RS232/20mA
Dorna House, Guildford Road, Centronics

West End, Woking, Surrey Feed:- Tractor
09905-6333 Head Size:- 9x11

Baud Rates:- 110-9600
Print Speed:- 200cps
Type Sizes:- 2
Graphics Option:- Yes
Price:- £995

+ regional outlets

Options:- _ _ _ )
Notes:- Extended carriage version of 9500 with higher density
plotting.

BASE 2
Z-800 Face:- Dot

;Esr'ap!hics is the latest option on the Anadex 9000 series, this is the

01-689 7924

Head Size:- 5x7

Baud Rates:- 75-9600
Print Speed:- 100cps
Type Sizes:- 2
Graphics Option:- Yes
Price:- £375

Options:- User definable font.
Notes:- Supplier also runs a service and repair centre and supplies
ribbons and paper.

CENTRONICS

MICROPRINTER P1

Dist:- Centronics Data Computer
(UK) Ltd.,

Victoria Way, Burgess Hill
Sussex RH15 9NU

04446-45011

Face:- Dot Electrostatic
Interface:- RS232/
Centronics

Feed:- Friction

Head Size:- 5x8
Baud Rates:- 1200
Print Speed:- 150 Ipm
Type Sizes:- 3
Graphics Option:- —
Price:- £335 - £403
Options:- Serial interface, Teletex/Prestel interface

Notes:- CTs offer printer, software selectable line and type sizes.

MODEL 700 Face:- Dot
Dist:- Centronics Data Computer Interface:- Centronics
(UK} Ltd., Feed:- Tractor

Head Size:- 5x/
Baud Rates:- —

Victoria Way, Burgess Hill,
Sussex RH15 9NU

04446-45011 Print Speed:- 60cps
Type Sizes:- 2
Graphics Option:- —
Price:- £925
Options:-

Notes:- Conventional low speed matrix printer

MODEL 701 Face:- Dot
Dist:- Centronics Data Computer Interface:- Centronics
(UK) Ltd., Feed:- Tracior

Head Size:- 5x7
Baud Rates:- —

Victoria Way, Burgess Hill,
Sussex RH15 SNU

Dist:- Zero One Electronics
36 Oaklands Avenue,

Thornton Heath, Surrey CR4 7PH

Interface:- RS232/20mA
Centronics/|EEE
Feed:- Tractor/Friction

04446-45011 Print Speed:- 60cps
Type Sizes:- 2
Graphics Option:- —
Price:- £1,025
Options:-

Notes:- Bi-directional version of Model 700.
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BUYERS GUIDE-PRINTERS

MODEL 702

Dist:- Centronics Data Cormnputer
[UK) Ltd.,

Victoria Way, Burgess Hill,
Sussex RH15 9NU

04446-45011

Options:-

Face:- Dot
Interface:- Centronics
Feed:- Tractor

Head Size:- 77
Baud Rates:- —
Print Speed:- 120 ¢ps
Type Sizes:- 7
Graphics Option:
Price:- £1,245

Notes:- Faster version of 701 with extra form controls

MODEL 703

Dist:- Centronics Data Computer
(UK) Ltd.,

Victonia Way, Burgess Hill,
Sussex RH15 9NU

04446-45011

Options:- Graphics plotting option

Notes:-

MODEL 704

Dist:- Centronics Data Computer
(UK Lid.,

Victoria Way, Burgess Hill,
Sussex RH18 SNU

04446-45011

Options:- Stand, Buffer, "hush’ kit.

Face:- Dot
Intarface:- Centranics
Feed:- Tractor

Head Size:- 7x7
Baud Rates:- —
Print Speed:- 180cps
Type Sizos:- 2
Graphics Option:-
Price:- £1,625 - £1,

Face:- Dot

Interface:- H5732
Feed:- Tractor

Head Size:- choice
Baud Rates:- 110 9600
Print Speed:- 180cps
Type Sizas:- 2
Graphics Option:- -
Price:- £1,5/0

Notes:- Large carriage high quality matrix printer.

A selection of Centronics matrix printers from the enormous range.

730 MINIPRINTER

Dist:- Centronics Data Computer
(UK} Ltd.,

Victoria Way, Burgess Hill
Sussex RH15 GNU

04446-45011

Options:- Serial interface (730-4)
Notes:

737 MINIPRINTER

Dist:- Centronics Data Computer
(UK) Ltd,,

Victoria Way, Burgess Hil
Sussex RH15 GNU

04446-45011

Options:-

Face:- Dot

Interface:- Centronics
Feed:- Tractor/Friction
Head Size:- 7x7

Baud Rates:-

Print Speed:- 100cps
Type Sizes:- 2
Graphics Option:-
Price:- {406 - £435

Face:- Dot

Interface:- Centronics
Feed:- Tractor/Friction
Head Size:- Nx3 ar 7x8
Baud Rates:-

Print Speed:- 50 or 80cps
Type Sizes:- ?

Graphics Option:- —
Price:- {510

Notes:- Unit capalile of proportional spacing and justification under

micro control,

MODEL 753

Dist:- Centronics Data Computer
(UK) Ltd .,

Victoria Way, Burgess Hill,
Sussex RH15 9N

04446-45011

Face:- Dot

Interface:- Centronics
Feed:- Tractor

Head Size:- Nx3

Baud Rates:- —

Print Speed:- 100-150rps
Type Sizes:- 2

Graphics Option;- —
Price:- £1,570

Options:- Stand, Various electronic options
Notes:- Correspondence printer with proportional spacing.

MODEL 779

Dist:- Centronics Data Computer
(UK} Lid.,

Victoria Way, Burgess Hill,
Sussex RH15 9Nl

04446-45011

Options:- Tractor feed.

Face:- Dot
Interface:- Centronics
Feed:- Friction

Head Size:- 5x7
Baud Rates:- —
Print Speed:- 60cps
Type Sizes:- 2
Graphics Option:- —
Price:- £725

Notes:- The original micro printer as supplied by Tandy.

MODEL 791

Dist:- Centronics Data Cornputer
(UK} Ltd.,

Victoria Way, Burgess Hill,
Sussex RH15 9NU

04446-45011

Options:-

Notes:- Heavy duty form printer handling

COMPRINT

COMPRINT 912
Dist:- Transam,
12 Chapel Street,
London NW1 BDH
01-402 8137

Options:-

Face:- Dot
Interface:- Centronics
Feed:- Tractor

Head Size:- 5x7
Baud Rates:- —
Print Speed:- 60cps
Type Sizes:- 2
Graphics Option:- —
Price:- £1,410

up to 12 part stationery

Face:- Dot Electrostatic
Interface:- RS232/Parallel
Feed:- Friction

Head Size:- 9x12

Baud Rates:- -

Print Speed:- 225cps
Type Sizes:- —
Graphics Option:-
Price:- £370 - £386

Notes:- Electrostatic printer with full page width printing.
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EPSON

EPSON TX 80

Dist:- Westrex

152 Coles Green Road,
London NW2 7HE
01-4562 5401

Face:- Dot

Interface:- Centronics
Feed:- Tractor/Friction
Head Size:- 5x7 or 6x7
Baud Rates:- —

Print Speed:- 125¢cps
Type Sizes:- 2
Graphics Option:- Yes
Price:- £395

Options:- Grafcom graphics, various interfaces, feed option.
Notes:- PET graphics compatible matrix printer.

FACIT

FACIT 4506

Dist:- Facit Data Products
Maidstone Road,
Rochester, Kant
0634-401721

Options:-

FACIT 4520/1

Dist:- Facit Data Products
Maidstone Road,
Rochester, Kent
0634-401721

Options:- Tractor feed (4521)
Notes:- Intelligent bi-directional printer

FACIT 4530

Dist:- Facit Data Products
Maidstone Road,
Rochester, Kent
0643-401721

Options:-

FACIT 4540

Dist:- Fact Data Products
Maidstone Road
Rochester, Kent
0634-401721

Options:- Keyboard unit (4540-T)
Notes:-

FACIT 4555
Dist:- Facit Data Products
Maidstone Hoad,

Face:- Dot Thermal
Interface:- Parallel
Feed:- Friction

Head Size:- nx7
Baud Rates:- —
Print Speed:- 21cps
Type Sizes:- —
Graphics Option:- —
Price:- —

Notes:- Naked thermal printhead and mechanism.

Face:- Dot
Interface:- RS232/
Centronics

Feed:- Tractor/Frictior
Head Size:- 9x7

Baud Rates:- —
Print Speed:- 80cps
Type Sizes:- —
Graphics Option:- —
Price:- £641

Face:- Dot

Interface:- RS232/20mA
Centronics

Feed:- Tractor

Head Size:- 5x7 or 3x7
Baud Rates:- —

Print Speed:- 200cps
Type Sizes:- Various
Graphics Option:- —
Price:- £1,628

MNotes:- Microprocessor controlled printer, can do bar codes etc.

Face:- Dot

Interface:- RS232/Parallel
Centronics/|EEEE/20m A
Feed:- Tractor

Head Size:- 9x3 or 7x9
Baud Rates:- —

Print Speed:- 250cps
Type Sizes:- —

Graphics Option:- —
Price:- £2,764

Face:- Dot
Interface:- RS232/Parallel
Centronics/|IEEE/20mA

L

The two variants of the HP 2631 matrix printer.

Rochester, Kent

Feed:- Tractor/Friction
Head Size:- —

0634-401721
Baud Rates:- —
Print Speed:- 60cps
Type Sizes:- —
Graphics Option:- —
Price:- —

Options:-

Notes:-

HEATH ELECTRONICS

H14 Face:- Dot

Dist:- Heath Electronics

Bristol Road, Gloucester GL2 6EE

0452-29451
+ London shop - 01-836 7349

Options:-

Interface:- RS232/20mA
Feed:- Tractor

Head Size:- 5x7

Baud Rates:- 110-4800
Print Speed:- 135cps
Type Sizes:- 3

Graphics Option:- —
Price:- £413(kit}-£592(built

Notes:- High quality reliable printer with no frills.

HEWLETT PACKARD

HP 2631B

Dist:- Hewlett Packard Ltd.
308-314 Kings Road,
Reading, Berkshire RG1 4ES
0734-61022

Options:- Graphics copy option

Face:- Dot

Interface:- RS232/20mA
Centronics/|EEE

Feed:- Tractor

Head Size:- 7x3

Baud Rates:- 110-2400
Print Speed:- 180cps
Type Sizes:- 2
Graphics Option:- —
Price:- £2,110

Notes:- Software selectable print densities and form sizes.

HP 2635B

Dist:- Hewlett Packard Ltd.
308-314 Kings Road,
Reading, Berkshire RG1 4ES
0734-61022

Options:-

Face:- Dot

Interface:- RS232/20mA
Centronics/|EEE

Feed:- Tractor

Head Size:- 7x8

Baud Rates:- 110-2400
Print Speed:- 180cps
Type Sizes:- 2
Graphics Option:- —
Price:- £2,315

Notes:- KSR version of 2631 with same facilities.
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BUYERS GUIDE-PRINTERS

MICROTEK

MICROTEK MT 80P Face:- Dot

Dist:- Kingston Computers Ltd. Interface:- RS232/IEEE
Scarborough House, Centronics

Scarborough Road Feed:- Tractor

Bridlington, Yorkshire Head Size:- 9x7

0262-73036 Baud Rates:- to 9600
Print Speed;- 125cps
Type Sizes:- 2
Graphics Option:- No
Price:- £495 - £550

Options:- Various interfaces, character buffer.
Notes:- 80 or 120 column matrix printer built under UK supervision

NASCOM

IMP Face:- Dot

Dist:- Currently available from Interface:- RS232

many local outlets. Feed:- Friction

Manufacturer (Nascom! is Head Size:- 7x7

in voluntary liquidation. Baud Rates:- 110-9600
Print Speed:- 60 Ipm
Type Sizes:- —
Graphics Option:- Yes
Price:- £325

Options:- Tractor feed, programmable character set.
Notes:- First of a new generation matrix printers, like the BASE 2
and EPSON

NEWBURY LABS

8300 RM Face:- Dot

Dist:- Newbear Computing Store Interface:- RSZ32

40 Bartholomew Street Feed;- Tractar

Newbury, Berkshire Head Size:- 7x2

0635-30506 Baud Rates:- 110-9600
Print Speed:- 125cps
Type Sizes:- 2
Graphics Option:- No
Price:- £525

Options:- Choice of character per line and buffer sizes.
Notes:- General purpose dot matrix printer.

PAPER TIGER

The Paper Tiger matrix printer.

Options:-

Notes:- Daisy wheel machine giving letter quality print.

RICOH
RICOH RP1600

Dist:- London Computer Store

43 Grafton Way
London W1
01-388 5721

Options:- Yarious interfaces.

Face:- Daisy
Interface:- Centronics
Feed:- Friction

Head Size:- N/A
Baud Rates:- —
Print Speed:- 35cps
Type Sizes:- various
Graphics Option:- —
Price:- £1,290

Notes:- Fast commercial daisy wheel for WP and other office

applications.

ROBETRON
ROBETRON 1152

Face:- Daisy _
Interface:- Centronics

Dist:- Kingston Computers Lid

Feed:- Friction

PAPER TIGER Face:- Dot Scarborough House, ; ;
Dist:- Microsense Interface:- RS232 Scarborough Road Head Size:- N/A
Finway Road Centronics Bridlington, Yorkshire, Baud Rates:- —

Hemel Hempstead, Herts HP2 7PS

0442-48151
+ regional outlets

Feed:- Tractor/Friction
Head Size:- 7x7

Baud Rates:- 110-1200
Print Speed:- 95cps

0262-73036

Print Speed:- 45cps
Type Sizes:- various
Graphics Option:- No
Price:- under £1,000

Type Sizes:- 4

Graphics Option:- Yes Options:- Interfaces, tractor feed.

Price:- £598 Notes:- East German RO daisy printer for high guality type.
Options:-
Notes:- Very versatile printer with various built-in options for line
length, etc. The Qume Spirit 5 Daisy wheel printer.
QUME
QUME SPRINT 5 Face:- Daisy
Dist:- Access Data Communications Interface:- RS232/20mA
228 High Street Parallel
Uxbridge, Middlesex UB8 1LD Feed:- Tractor/Friction
0B95-30831 Head Size:- N/A
Baud Rates:- 110-1200
Print Speed:- 45-55¢cps
Type Sizes:- various
Graphics Option:-
Price:- £1,995
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SIGMA

MODEL 801

Dist:- Sigma UK

Unit 2, 106-120 Garrat Lane,
Wandsworth, London SW18
01-870 4524

Options:-
Notes:-

Face:- Dot

Interface:- RS232/20mA
Centronics

Feed:- Tractor/Friction
Head Size:- 7x/

Baud Rates:- 110-1200
Print Speed:- 132cps
Type Sizes:- —
Graphics Option:- —
Price:- £695

TELETYPE
TELETYPE 43

Dist:- Peripheral Hardware Ltd

Armfield Close,

West Molesey, Surrey
01-941 4806

+ wvarious regional outiets

Face:- Dot

Interface:- RS232/20mA
Feed:- Tractor/Friction
Head Size:- 7x8

Baud Rates:- —

Print Speed:- 10 or 30cps
Type Sizes:-

Graphics Option:- No
Price:-

Options:- |EEE interface, Buffer store, Stand, ASR.
Notes:- High quality matrix terminal available as KSR, ASR er RO

Partable and TTY compatible.

TEXAS INSTRUMENTS

T1 810

Dist:- Texas Instruments
Manton Lane,

Bedford

0234-657466

Face:- Dot

Interface:- RS232
Feed:- Tractor

Head Size:- 9x7

Baud Rates:- 110-9600
Print Speed:- 150cps
Type Sizes:- 2
Graphics Option:- —
Price:- £1,450

Options:- Character sets, various interfaces, form handling.

Notes:-

An ASR Teletype Model 43 on stand.

\mﬂ,% ' 4

The popular Dolphin BD8OP b 4
matrix printer from Walters Microsystems.

T1 820 Face:- Dot

Dist:- Texas Instruments Interface:- R5232
Manton Lane, Feed:- Tractor
Bedford Head Size:- 9x7

0234-67466 Baud Rataes:- 110-9600
Print Speed:- 150cps
Type Sizes:- 2
Graphics Option:- —
Price:- £1,450 - £1,650
Options:-

Notes:- KSR bi-directional with RO option at reduced cost

Tl 825 Face:- Dot
Dist:- Texas Instruments Interface:- R5232

Manton Lane, Feed:- Tractor
Bedford Head Size:- 9«7
0234-67466 Baud Rates:- 110-600
Print Speed:- 75cps
Type Sizes:- 2
Graphics Option:- —
Price:- £1,095 - £1,250
Options:-

Notes:- Slower RO or KSR matrix printer.

TI 743 Face:- Dot Thermal
Dist:- Texas Instruments Interface:- RS232/20mA

Manton Lane, Feed:- Friction
Bedford Head Size:- 5x7
0234-67466 Baud Rates:- 110-300
Print Speed:- 30cps
Type Sizes:-
Graphics Option:- —
Price:- £995 - £1,105
Options:-

Notes:- Thermal printer KSR terminal

Tl 745 Face:- Dot Thermal
Dist:- Texas Instruments Interface:- RS232
Manton Lane, Feed:- Friction
Bedford Head Size:- ox7/

0224-67466 Baud Rates:- 110-300
Print Speed:- 30cps
Type Sizes:- —
Graphics Option;- —
Price:- £1,250
Options:-

Notes:- Integral modem in portabie terminal

Ti 763 Face:- Dot Thermal
Dist:- Texas Instruments Interface:- RS232/20mA
Manton Lane, Feed:- Friction
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BUYERS GUIDE-PRINTERS

Bedford
0234-67466

Options:- Expanded character store.

Head Size:- 5x7

Baud Rates:- 110-9600
Print Speed:- 30cps
Type Sizes:- —
Graphics Option:- —
Price:- £2,195

Notes:- Bubble memory based terminal with 20K internal storage.

TRENDCOM
TCM 100

Dist:- Personal Computers Ltd

184-200 Bishopsgate,
London EC2ZM 4NR
01-626 8121

Options:- Interfaces for various machines.

Face:- Dot Thermal
Interface:- Parallel
Feed:- Friction

Head Size:- 5x/

Baud Rates:- —

Print Speed:- 40cps
Type Sizes:- —
Graphics Option:- Yes
Price:- £240

Notes:- 40 column thermal printer capable of graphics plotting.

TCM 200

Dist:- Personal Computers Ltd.

194-200 Bishopsgate,
London EC2M 4NR
01-626 8121

Options:- Interfaces for various machines.
Notes:- 80 column version of TCM 100.

SILENTYPE
Dist:- Microsense
Finway Road

Hemel Hempstead, Herts HP2 7PS

0442-48151
+ regional outlets

Options:-

Face:- Dot Thermal
Interface:- Parallel
Feed:- Friction

Head Size:- ox7

Baud Rates:- —

Print Speed:- 40cps
Type Sizes:- —
Graphics Option:- Yes
Price:- £240

Face:- Dot Thermal
Interface:- Apple
Feed:- Friction

Head Size:- 5x7

Baud Rates:- —

Print Speed:- 40cps
Type Sizes:- —
Graphics Option:- Yes
Price:- £349

Notes:- Custom interfaced TRENDCOM printer for Apple capable of

high density graphics

WALTERS MICROSYSTEMS

DOLPHIN BD-80P

Dist:- Walters Microsystems

1 Blenheim Road,
High Wycombe, Bucks
0494-445172

+ many regional outlets

Options:- Stand, Buffer, Coms interface.

Face:- Dot

Interface:- RS232/20mA
Centronics/IEEE

Feed:- Tractor/Friction
Head Size:- 7x9

Baud Rates:- b0-19,200
Print Speed:- 12bcps
Type Sizes:- 2
Graphics Option:- Yes
Price:- £525

Notas:- 4 standard matrix printer with excellent reliability reputation

WEYFRINGE

MODEL 480
Dist:- Weyfringe
Longbeck Road

Face:- Dot
Interface:- RS232/20mA
Centronics

Marske, Redcar Feed:- Friction

Cleveland TS11 €HQ Head Size:- 5x7

0842-470121 Baud Rates:- 110-2600
Print Spead:- 110cps
Type Sizes:- 2
Graphics Option:- —
Price:- 475

Options:- Choice of indicated interfaces.
Notes:- Tally roll printer for logging applications.

CENTURY Face:- Dot

Dist:- Weyfringe Interface:- R$232/20mA

Longbeck Road, Centronics o

Marske, Redcar, Feed:- Tractor/Friction

Cleveland TS11 8HQ Head Size:- 7x9

0642-470121 Baud Rates:- 110-2600
Print Speed:- 110cps
Type Sizes:- 4
Graphics Option:- —
Price:- £945

Options:- Optional PET interface, alternate character set.
Notes:- General purpose machine with form handling facilities.

WHYMARK

WHYMARK 201 Face:- Dot
Dist:- Whymark Instruments Interface:- RS232/20mA
6 Holmesdale Road, Centronics/|EEE/Parallel
Reigate, Surrey RH2 0BQ Feed:- Friction
07372-21753 Head Size:- 7x7
Baud Rates:- 110-4800
Print Speed:- 1 Ips
Type Sizes:- 4
Graphics Option:- —
Price:- £410 - £490

Options:- Label printer, rack mounted, interfaces to order.
Notes:- Tally roll printer with 40 character line.

WHYMARK 801 Face:- Dot

Dist:- Whymark Instruments Interface:- RS232

6 Holmesdale Road, Centronics/ IEEE

Reigate, Surrey RH2 0BQ Feed:- Tractor

07372-21753 Head Size:- nx7
Baud Rates:- 75-9600
Print Speed:- 140cps
Type Sizes:- 2
Graphics Option:- Yes
Price:- £750

Options:- User definable character set, stand.
Notes:- Intelligent printer with proportional control and absolute
alignment.

The Burroughs PM100 mechanism
is at the heart of the Weyfringe ¢
‘Century’.
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RATES

1-3 insertions £5.50 per scc
4-11 insertions £5.00 per scc
12 insertions £4.50 per scc
21p per word (Min 20 words)
Box No. on application

All advertisements in this section must

be pre-paid

publication

Closing Date:- 2nd Fri month preceding

Advertisements are accepted subject to the

terms and conditions printed on the advertise-
ment rate card (available on request).

SEND TO:— CT CLASSIFIED, 145, CHARING CROSS ROAD, LONDON WC2H OEE. TEL: 01-437 1002 Ext. 26

72

MK14 CORNER. Interface board, includes
flag driven mains relays, LED indicators
for all Serial I/C, D/A and single step
chips, and prototype area; also suitable
for other Microcomputers; PCB and
circuit £3.95. Replace calculator display
with 3" FND 500's; PCB, filter, instructions
£1.95. Ready built replacement keyboard
£11. Useful notes on MK14 75p. Rayner,
‘Kismet’ High Street, Colnbrook, Bucks.

FARRINGTON 1010 Electric typewriter on
table with punch and reader, also some
logic. BCD code £95.00. A.E.Wright,
“Sunningdale’’, Broadheath, Worcester.
Phone Cotheridge 227.

ZX80 PROGRAMS. Wide selection of low-
cost games programs for your ZX80 now
available. S.A.E. for details to: Tim Hart-
nell, 44-46 Earls Court Road, LONDON,
WS8.

UK 101 7K RAM, fully operational and
cased. Integral PIA and Video interface.
Programs, manuals and data sheets includ-
ed. £240 o.n.o. Phone HODDESDON
67449 (evenings).

PET 2001-8, old ROM. Price includes
manuals and over £200 worth of pro-
grams. £500 ono. Tel 0442 49762 even-
ings.

NASCOM Il with 16K board, graphics and
fully built. Tested by Comp Shop, £380 or
offer. Tel. Ipswich 41493 after 6pm.

uHEX EPROM
PROGRAMMERS

426 2508/2708/2758/2516/2716
Dual and Single supply Eproms, £95

416 2704/2708/2716 Dual only, £65

480 2704/2708 Kit £35. Built £40

All programmers require only stan-
dard power supplies.

The 426 and 416 are cased and have
push-button selection.

Program any length block into the
Eprom.

Software included. Range covers Z80,
8080, 6800 and 6500. State machine.

PIO, PIA INTERFACE MODULES

Available for Z280/8080 and
6800/6500.

Prices include carriage. Please add
VAT. SAE for further product

information.

MICROHEX COMPUTERS
Union St, Trowbridge, Wilts.

6800 SOFTWARE
"EDITOR  ASSEMBLER supports all Motorola
mnemonics and directives FCC, FCB, FDB, ORG,
EQU, RMB, REM, 4k ROMABLE AT B000
LISTING AND MANUAL £19.65
"DISASSEMBLER very powerful converts object
eode to source code in a format suitable for
Reassembly. Has double check for valid Opcode.
Appx 2K Data/Listing £7.50
“REALLOCATOR FRelocates your machine code
programs to run at another address. Monitor
subroutines are unaffected. £5.50
*Other software includes; Basics, monitors, games,
etc. Send 50p for catalogue (refundable first
purchase),

No. 2 Glenscale Street, Leeds LS9 9JJ. Tel: Leeds

480987. J. MORRISON (MICROS)

Keyboards,Systems. Discs.Printers ete.

VICTOR
MORRIS

340 ARGYLE ST.
GLASGOW G2

Tel.041 221 8958 Telex 779874

TANDY

DEALER

MK14, plus VDU, external keyboard,
cassette interface, extra RAM, 1/O chip,
PSU all working. Also manual and SC/MP
programming book. £70 o.n.0. Tel 0244
531649 (evenings).

TRS-80, Level |, 40R 16K RAM, Soft-
ware, Games. Earth Invaders 8-95,
Stockmarket 7-95, 3D-0X 3-95, Biorythm
3-95, Draw & Store 3-95, or all for only
15-00. A.D.Twigg, 25 Hicks Close,
Woodloes Park, Warwick CV34 5ND.
TEXAS 2708 EPROMSs, 450nS brand new
£4 each, No VAT and no postage to pay.
J.Hawthorne 23 Iver Lane, Cowley, Mid-
dx. Phone Uxbridge 36428.

2000000 RREGS

@ 50Hz SUPERBOARDS @

® BRITISH MODEL °
NOW FROM £159.95 plus VAT

o L 4

plus p.&p.
. Fully built, set up and tested. .
Accessories, software metal case, etc.
@ AUTHORISED dealer back-up @
C.T.S.. 1 Higher Calderbrook @
. Littleborough, Lancs. .
Tel. Littleborough 79332 any time

COMPUTER FOR SALE Transam Triton,
with motherboard. 7.2 monitor and 8K
BASIC, full on-board RAM + 3K RAM on
RAM card. With documentation and soft-
ware £475 o.n.0. Phone Med 374486
before 7.30pm.

TRITON — Full 4K RAM, cased 6.1
monitor with 7K BASIC on home made
ROM board on home made motherboard.
Incl 5 sockets — works but has slight fault
— hence stupid price £270 ono. Phone
Leeds 782377 after 6pm.

SUPERBOARD IlI, 8K RAM, U.H.F.
Modulater, P.S.U., much software and
home made audio add-on, family enlarge-
ment meuans sale, hence £210, phone
07356-4655 (Hants) evenings.

FOR SALE: MK14, RAM 1/0, Extra RAM
Modified keyboard, Cassette Interface,
Single Step, VDU with character
generator, PSU, all for £80. Phone
0766-770-633 after 6pm.

TRSBO0 Level 2 16K (advertised by Comp-
shop) 12 months old. No monitor but fully
converted to U.K. TV Standard (50 HZ
frame) — some software (T.bug etc.) +
leads and accessories. All excellent condi-
tion. Sale due to lack of use. £300 o.n.o.
Tel: 01-741-1132,

0.S.1. Superboard Il including 8K RAM box
power supply, UHF modulator, software,
and manuals. Offers around £200. Phone
01-464 0201 daytime only. Ask for Kim.

INTENSIVE COURSES IN

BASIC
AND
PASCAL
Including hands on mini-computer
operation.
These intensive courses are intended
to instruct from minimal knowledge to
an operational capability of computer
programming. Advanced courses also
available. Courses are fully residential
allowing maximum instruction and
programming time for the respective
periods.
BASIC - Weekend from Friday even-
ing to Sunday afternoon.
PASCAL - Full week Monday morning
to Friday Afternoon.

For further details, dates available and

fees, etc. Phone (0401) 43139 or write:

Dept CT2, Cleveland Business Ser-

vices, Cleveland House, Routh, Bever-
ley, North Humberside.
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REAL TIME CLOCK £26

Time down to tenths of secs
* Day of week
* Day of month with Leap Year
correction
Month
Interrupt output
Crystal controlled
* Rechargeable battery backup
Use memory mapped or via parallel port.
All functions software controlled. SAE for
more details. Mail order only.

LINTRONICS

37A Chiltern Ave. Bushey Herts. WD2 3QG

UK 101 SOFTWARE ON TAPE

Our most popular game is Alien Invaders 4K,
but the others are still goodies! Why not try
Snakes and Ladders to test your skills, or the
Fruit Machine to see what you can win, or
The My-mY Game to see if you really are
beter than your computer, or create a master-
piece with the Drawing Machine? All 4K, If
you have 8K on board then you could try
dodging asteroids with the Asteroid Runner,
or just plan your finances with the Home
Finance program. All are £3.00 each or any
two for £5.00 including PEP.

UK101 Hardware: Programmable Sound
Generator add another dimension to your
UK101. We will supply the P.C.B. list of
parts, Hardware and Software instructions
and Software on tape. for only £8.50. Che-
que or Postal Order, or just S.A.E. for details
to. Marick, Dept.11., 1, Branksome Close,
Paignton. S.Devon. TQ3 1EA.

* x %

UK101 Shorthand Basic. machine code
program loaded from BASIC enables a
whole BASIC word to be typed from one
key (after command key). State old or new
monitor and memory size of your machine.
Cassette and instructions for £5 + 30p
P&P from P.P. Patay, 3, West “Yiew, Tan-
dridge, Oxted, Surrey.

ZX-80 SOFTWARE. Superb range of in-
credibly low cost software from £2.50 for
3 programs. Send S.A.E. now for details.
Cobb Computer Software. 76, Langton
Hill, Horncastle, Lincs.

NASCOM USERS — BASIC assist. Line
renumber, find/change strings, list, list
variables used, etc. Fully relocatable, full
instructions, £6.50. Also GOMOKU, 3K
object code, 3 skill levels, £3.60.
Cassette, NASSYS only. Johnson, 14,
Shelley Close, Winchester.

NORTHERN IRELAND NASCOM 2 in kit or
built and tested. Also some NASCOM ex-
pansion and firmware P&0 Computers
(N.I.), 529 Antrim Road, Belfast, Phone
772417.

BREAKOUT program for minimal
Nascom-1. Compatible with T2,T4,B-Bug.
Variable bat and ball speeds. Commented
listing -£2. R.Shiel, ‘Spire Law’, Norwich
Ave., Camberley, Surrey.

TRITON (Transam built). L/.1 Tiny Basic
and good 8080 monitor, full on-board
memory, software on cassette, documen-
tation, newsletters and Merantz C190
recorder. All reasonable offers considered.
Phone Earldoms 318.

NASCOM 1 SPACE INVADERS with sound
in 900 bytes, works with or without sound
kit. Fully commented listing £4.50, or with
sound buffer kit £7.00. Neither suitable
for Nas-sys. VAT and PP included. Ramon
Electronics, 94 Linden Crescent,
Folkestone, Kent,

S$100 ITHACA, 280, CPU board, New and
Tested, 4 MHz, £85, Two BK RAM boards
£50 each, ELEKTERMINAL VDU BOARD,
as in ELEKTOR DEC 78. £45. Phone
Bristol 772804,
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ASR 33, Reader, Punch, Keyboard Ter-
minals. In full working order, £350 o.n.o.
061-248 6618, evenings/weekends.

DEC, COMPLETE SYSTEM. PDP 8/E, two
RKO5 Cartridge drives, LA 30 Printer Ter-
minal, two KSR Terminals, 12 Channel
A/D Converter. Processor includes: Ex-
tended Arithmetic Element, Real Time
clock, 16K Core, Interfaces for terminals
etc. Ideal system for college or software
development., Offers around £5950.00.
Ring 061-248 6618 evenings/weekends.

MODULEC announce the end of expensive
PET software. Cassette or disk based
business programmes bespoke work
undertaken. Games include Startrek as
you've never played before. SAE to
MODULEC Ltd, 211, Corporation Road,
Newport, Gwent.

PET SPECIAL OFFER £25.50 inc. P&P. 8
channel communications relay driver board
for PET user port giving 0.5A control on
each channel. KENT MICROSYSTEMS, 67
Westbrook Ave, Margate, Kent.

ZX80 GAME. Ingenious and challenging
1-2 player game for 1K ZX80. Fully
documented. Send £1.50 to R.Hindle,
139 Penrhyn Rd, SHEFFIELD S11 8UP.

ZX80 MUSIC — tunes to tape like pro-
grams, no hardware modifications. Send
£1 inc. for program listing. K. MAC-
DONALD, 26, Spiers Close, Knowle,
Solihull B93 9ES.

MICROTAN 65 USERS. Tiny Pilot Inter-
preter, Listing and instructions £2.50. J.
REW, 8, Skillicorne Mews, Queens Rd.,
Cheltenham GL50 2NJ.

PAIR OF Shugart SA400 mini-floppy disk
drives, unused with connectors, disks and
manuals. Offers, will split. Mr A.Mason,
Phone Luton 416028. (3am to 6pm, Mon
to Fri)

VHF/FM TRANSMITTER KIT. New silicon
chip design means low price (beats anyone
else) and better performance. Very small
-ideal bug etc. . . Fully tuneable 88 - 108
MHz. Instructions etc all included. IN-
TRODUCTORY OFFER £2.45 + 30p P&P.
(unlicensable). M.Henry, Dept CT, 30
Westholme Gardens. Ruislip.

NASCOM 1/2 Full feature cowboy
shooting game with music and sound ef-
fects. Runs on expanded NASCOM 1 or 2,
Under NASBUG or NASSYS. (Required
NASCOM graphics). Supplied on cassette,
£3.50. Please state machine and monitor
used. P. Jones, "'Plas-Y-Pant’’, Bynmadog
Rd, Gwynfryn, Wrexham, Clwyd. Tel:
Wrexham 755739.

| LOOK! | ——
Re-useable Video Display Plannel makes
graphucs planning easy, even animated ones.
ives a clear idea of proposed layout before
the figures are entered. Clear side for notes,
and pocket useable for slips of paper.
Available for PET and TRSBO (please state
choicel Only £2.75 each linc P&P), from
IMPEX ENTERPRISES, ITrade enquiries walcome|
12 Wallscourt Road, Filton.Bristol.BS12 7NS

NASCOM
1&2

INVASION EARTH ! INS/G)-fast M/C
code version of the popular arcade, pub
game/4 INVADER types/intelligent
homing, exploding, angled, direct,
multiple warhead & radio-jamming
missiles/40 skill levels, Only £9.95 |
SUPER STARTREK ! imin 16K]-your
mission, Cpt.Kirk, is to destroy the
Klingon fleet & save the Federation.
Phasers, photon tubes & computer
operational! £8.95.

Alien labyrinth  (NS/G/16K) £7.95 Driver INS/G) £6.85
£6.45

Space Fighter  (NS/G £7.95 Stock Market

Secrat Agent INS/G £6.96 Labyrinth INS/G} E5.45

Sheepdog Trial  [NS) £5.95 Death Run INS/G) £6.95

Submarine ChaselG) [5.45 Code-Bresker £4.95
NASCOM 1-Cottis  Blandford

cass.interface-load STARTREK in

2mins NOT 10! £14.890 or £11.30

with program.

|WRITTEN ANY PROGRAMS? — WE PAY HANDSOME HDY&I.TIESI
{N.B. Coming shertly — Program Competition

Send Chg/P.0. + 45p/order p&p or Sae for catalogue

Telephone (0532)683186 PROGRAM POWER
|G = graphics,NS = Nas-sys only)  5.Wensley Road,
TRADE ENQUIRIES WELCOME. Leeds L7 2LX.

COMPUTER FREAKS SPRING CLEAN. PET
disc drives, £625. EXIDY Sorcerer 32K,
£665. APPLE HI-RES light pen, £140. AP-
PLE LO-RES light pen, £45. TEXAS TI59
with Master Stat library, £145. S-100
CPU board, £95. S-100 assembled 16k
dynamic RAM board, £145, cheaply ex-
panded to 64k for an extra £90. Ver-
safloppy disc controller (assembled),
£115. Shugart SA400 disc drive, £175.
IBM Selectric with Aculab interface,
£535. TELEQUIPMENT S54A scope,
£125. Ring Evesham (0386) 870841 for
more details.

USING NASCOM ROM BASIC FOR PRO-
GRAMS WITH MOVING GRAPHICS?
““Vortex'' makes them run faster.
Machine-code graphics routines, £10, or
SAE for information. State memory size.
Chris Blackmore, 31 Herne Rise, liminster,
Somerset TA19 OHH.

TRITON L5.1. Full on baord RAM/ROM
with auto repeat and bleeper. C.W.
manuals, L5.1 listings and some pro-
gramme tapes. £250. St Albans 68415
Evenings and Weekends.
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COMPUPHONES ~

YOU NEED NEVER MISS AN
IMPORTANT CALL AGAIN
TWO CORDLESS TELEPHONE
SYSTEMS — DIRECT FROM USA

: EXPANSION
o INTERFACE

NEW REDUCED
PRICES
8K £399
16K £499
32K £599
RRP £795 for 32K
The PEDIGREE PETS

Cassette Dock E!a& axlrg

LOW COST TELEPHONE £99 95
ANSWERING MACHINE

A
.3?6 oo? PRINTER FOR

A FORTUNE

THE NEW ANADEX
DP9501

NASCOM-2
WITH FREE POWER SUPPLY
& 16K RAM B BOARD

“Add a powaerful, doulile 2
ensity, mini floppy disc to T

OMEE T
__MICRO SYSTEMS

GET YOURSELF A & s
YOUR PET AND SAVE Y

£449

+ VAT

16K
£399
EXIDY

SORCERER

Foir Persanal or Business Use
32 ARK menic K Nierasol

WE ARE NOW STOCKING THE
APPLE Il EUROPLUS AT

REDUCED PRICES
== 48K £690

w 32K £649

16K £599
G.Blllng Started s taster, smaller and more

SPINWRITER
only

THE ATARI VIDEO
COMPUTER
GAMES SYSTEM

STOP PRESS | SPACE lNVADERS NOWIN STOCK £25 - var




COMMERCIAL ®© EXPANDABLE @ COMPLETE/
TRS 80 - MODEL 1l

This new unit from the world's most successful micro company is now available
immediately with software.

The basic unit comes complete with 64 thousand characters (bytes) of Memory. The
built in 8" Floppy disc adds another 2 million extra characters including the disc
operating system. More disc expansion is now available.

The Model 1l is a complete unit with a full keyboard including a numeric pad and 12"
screen which gives 24 lines of BO characters. The computer is supplied with both the
disc operating system and the Level |ll Basic,

A full self test routine is written into the power up procedure to eliminate incorrect
operation. Both serial and parallel expansion sockets are standard. A printer is a plug-in
operation

Both hardware and software necessary to talk to a maintrame are included. Terminal
usage is very possible. With the addition of CPM2 you can operate with COBOL,
FORTRAN, MBASIC, CBASIC in which languages are many other applications
packages i.e. accounting, payroll stock etc.

coming soon | s 64K 1-Disk Model || £1995.00 . v» CP/M2
268 megabyte & RRP £2260.00 CIS COBOL

Har O NI 1 DISK EXPANSION M BASIC

RO3 ! [ Room for 3 FORTRAN
' : : WORDSTAR
WE USE THIS 500K per Drive gives total

BoSS
288888

38

MACHINE IN OR BUSINESS of 1.5M Byte — 1 Drive plus Cabinet £799 - var

; BYTE
(COMPUKIT UK101 =eressasresnssunc Ml

M‘Em -
* 6502 based system best value for money on the 2 Computer Grade Cassettes
market. * Powerful 8K Basic — Fastest around * Full anadex Printer Paper — 2000
Qwerty Keyboard * 4K RAM Expandable to 8K on
board. * Power supply and RF Modulator on board.
* No Extras needed — Plug-in and go. % Kansas City
Tape Interface on board. % Free Sampler Tape including
powerful Dissassembler and Monitor with each Kit. » If
you want to learn about Micros, but didn’t know which
machine to buy then this is the machine for you.

Hard and Soft

Ascarbler

[ 40 pin Expansion Jumper Cabile for Compukit expansio < - VAT ei
Screen Ecitor Tape

Game Packs

NEW MONITOR FOR
COMPUKIT UK‘O‘I ® |n 2K Eprom 2776 g 1 volume of U this
: S: I-‘n-‘ ' T reduced price of £179 + VAT
S0 TR LSOO N al Available ready assembled, tested & ready to go £229 + VAT

We give a full one W nawhave inistock SPECIAL OFFER

demonstration models of the g
year's warranty Atari 800 and Texas 99/4. We will part exchange your Sinclair ZX80

on all our products COME AND SEE THEM for any of our products.

Refurbished ZX80's —fully guaranteed £69.‘19T0
(Supply dependant upon stocks). v

T We have one of the largest collections of Computer Books under
MINI KIT L o1, memary chip one roof, along with racks of software for the PET and TRS80.

On Pes 2,00 WA LSTEERY Bobsiar . COME AND SEE FOR YOURSELF

Please add VAT to all prices including delivery. Please make cheques and postal orders payable to
7, COMPSHOP LTD., or phone your order quoting BARCLAYCARD, ACCESS, DINERS CLUB or
L AMERICAN EXPRESS number.
CREDIT FACILITIES ARRANGED — send S.A.E. for application form
y_ om 14 Station Road, New Barnet, Hertfordshire, EN5 1QW  Telex: 298755 TELCOM G
2 Telephone: 01-441 2922 (Sales) 01-449 6596
— —“E OPEN - 10 am - 7 pm — Monday to Saturday o
| —— Close to New Barnet BR Station — Moorgate Line COMPUTER
PEQI;::)‘:';‘? égﬁ;:iﬁ';ﬁg:‘:” #% NOW in IRELAND at: 80 Marlborough St., Dublin 1. Tel: Dubln 749933 COMPONENTS
# COMPSHOP USA, 13-45 Eas r, Sant California, Zip Code 92705 {Part of the Compshop Lid Group)

SHINOLSI 10 N0 Ld3IDXK3 S30I-HA HNO 3dv3N 139 N3 AdO80oN
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—in 1980 ~

SPECTRONICS U.V. EPROM-ERASING LAMPS

PE14 Erases up to 6 chips, takes approx. 19 mins f‘ 56.00
PE14T  Erases up to 6 chips, takes approx. 19 mins . 76.58
PE24T Erases up to 9 chips, takes approx. 15 mins . £1 1122
PR125T Erases up to 16 chips, takes approx. 7 mins . £237.84
PR320T Erases up to 36 chips, takes approx. 7 mins . £384.02
U.V. EPROM ERASING CABINET

PC1000 Erases up to 72 chips, takes approx. 7 mins £842.83
PC2000 Erases up to 144 chips, takes approx. 7 mins {-_l 227.69

8300 RM PRINTER

80/132 ch per line (switchable); 125 c.p:s.; 2K Buffer; V24 RS232/
Current loop interface; Speed switchable between 110-9600 baud;
Double width char. available under software control; sprocket feed;
7 x 9 dot matrix; Paper width 4.5" to 9.5"

-
5 : o
Price . . . S . . « - . . £B25+%carriage ’X‘q #

PSHARP VIZ80K

Z-80 based CPU 4K bytes monitor ROM; Internal memory expansion up to 48K bytes of RAM; 14K L@Qk '

extended BASIC (occupies 14K bytes of RAM); 10" video display unit — 40 characters x 25 lines; 5

80 x 50 nigh resolution graphics; 78 key ASC11 keyboard alphabet (capital & small) plus graphics SPECIAL OFFER

Built in music function; Fast reliable cassette with tape counter-1200 bits/sec., 50 pin universal BUS

connector for system expansion-printers, floppy discs etc. 2708 . . £4 50

Zen Editor/Assembler . . . . £19.50 Sharp Basic Listing . . .. . 00 4116...£5.99

Machine code tape and manual . E19.00 Sharp Maonitor Listing “ull\.r comr‘m.rhuir E£15.00

Assembley code tape and manual . £45.00 Sharp basic manual . . . . . E 7.00 27 1 6 £1 2 50
PMICROCOMPUTING I.C.’s COMPONENTS

28001 g £142.50 | —

mMcesoo . . . . . . £ 6.75|

Mceg802 . . . . . - £ 850]|

mMces21 . . . . . . £ 483| e | -

MCB850 S . £ 499 [ |

MCB810AP £ 3.61 A P PL

MC6840 . . . £ 12.72 6502 Based Micro Kit . . . . . . £ 6500

280 CPU 2.5MHz £ 8.99 E;DU 'X‘tj S S E 8;82

Z80 P10 2.5MHz £ 799 ains Adaptor . . . . S :

780 CTC 2.5MHz £ 7.99 F[’O] A ‘

zZ80sio . . £ 25.57

Z280A CPU 4|\-"HZ £ 13.99 T -

Z380A P10 AMHz £ 10.00 =

Z80A CTC 4MH2z £ 10.00

SC/MP 11 £ 8.88

DISC_DRIVE

INS 8154N £ B.18

8080A £ b5.50 6551 . . . . £ 10.79

6502 £ 9.90 1771 Disc Contmlier . . £ 40.00 |SA400 5%" Single sided . . . £189.00

6522 £ 7.30 1791 Disc Controller . . £ 49.50 | Tandor TM100 514" Double srdcd . . £250.00

6532 £ 12.76

Terms: Official Orders {min. £10). Barclaycard & Access welcome. Add 15% to hardware prices.
Send for Catalogue and new {May) Booklist. All mail order 1o Newbury.
Mail Order & Head Office: 40 Bartholomew Street, Newbury, Berks. Tel: 0635 30505

Manchester Showroom: 220-222 Cheadle Heath, Stockport. Tel: 061 491 2290
Birmingham Showroom: 1st Floor Offices, Tivoli Centre, Coventry Road, Birmingham. Tel: 021 707 7170




