


SIMPLY LIGHT YEARS AHEAD 

THE BEST OF BRITISH ROM 

FOR THE BBC AND SECOND PROCESSOR 

ADVANCED & POWERFUL BUT EASY TO USE 

See us on stand 3 at UMIST show Manchester 
ALTRA ENIGMA DISC IMAGER 

Enigma Disc Imager is a 16K ROM which will give you 29 additional po~erlul disc commands. Some of which are: Enigma will 
IMAGE ANY DISC. Copy sectors, Repair bad tracks. Read deleted or special sectors, Dumps rams to disc. Loads rams from disc to 
sideways ram, Moves a programme up or down in memory, Unlocks locked tapes, Locks your tapes, Dumps cassette to disc, 
Global or selective renaming of directories, Writes deleted or special sectors to disc. Track and sectOr ID editor facilities. Selective 
file copier, Formats discs to be 40/80 track compatible (requires an 80 track drive with this command), Special disc editorto cope 
with protected discs. Special formatter to format discs with non standard tracks, Inserts new files into the catalogue, Enigma 
makes easy work of editing, copying, repairing, etc., of both standard ~nd non standard discs. 

ALTRA ENIGMA DISC IMAGER IS TUBE COMPATIBLE 
ALTRAPROBE 

Altra Probe is a 16K ROM which will give you 59 additional powerful machine commands. Some of which are: Altra Probe will list 
a basic programme straight from file, Formats basic assembler text output, Dissembles, Unpacks, Super Packs, Relocates, Edits 
memory, Switches off roms. Lists roms. Copies rams to specified address. Calculates free memory, Copies screen text to print~r, 
lists all specific types of basic variables and values. Graphics dump for Epson or NEe printers, Calculates and details free space on 
a disc, On board formaner which will automatically format a dual disc, Onboard formatter and verifier. Repairs bad tracks. Disc 
sector editor, Turns the tube on and off. These are only a few of the commands available from Altra Probe. Altra Probe makes easy 
work of editing, programme development, etc. 
Altra Probe is available in two versions. PROBE1 and PROBE 2. 

ALTRA PROBE 215 TUBE COMPATIBLE 
ALTRA BASIC EO 

Basic Ed, is on 8K ROM which contains 21 additional commands. They are: $ search, List matches, Number matches, Global 
replace, Selective replace. Bad programme rei ink, Copy lines from one part of a programme to another Format a listing, Move, 
Super pack, Renumber. Table line references, Unpack, Variables X ref, List entire programme, Keyboard immediate mode, Printer 
on/off, Paged mode on/off. List match lines, Concatenate. Strips rems, spaces etc. Altra Basic Ed, is an essential helpful tool for the 
Basic/Assembler programmer. Altra Basic Ed. is avai lable in two versions. Basic Ed.l and Basic Ed. 2 . 

ALTRA BASIC EO. 215 TUBE COMPATIBLE 
ALTRA FIRST Ale 1:1 

First Aid 1.1 is an 8K ROM which contains 19 additional commands. They are: Machine code dissembler. Hex and ASCII dump. 
Sideways rom to ram copier, Function key predefined facilities, Variable table listing, Memory sp~ce free ca lculator. Checksum 
calculator, Rom lister. String search, Define function keys with strings. Rem and space Stripper, Bad programme fixer, Clear all 
variables, Clear ram from &0400 to &8000. Machine code monitor. Lists O.S. calls with their vectors, Lists the first 24 control 
codes. Altra First Aid 1.1 was designed to assist the Basic/Assembler programmer and the sideways ram user. 

ALTRA TUBE EDITOR 
ALTRA TUBE EDITOR is a new and unrivalled full labelling Disassembler and editor Rom for the BBC and the second processor. 
Some utilities of ALTRA TUBE EDITOR are append labels to those in memory, Disassemble in 6502 and 65C02 mnemonics, End 
file overlav, Delete given label, Dele1e hex range. Delete markers, Dump memory, Edit memory. Overlay files . Find strings and 
bytes. Define a hex region. Define a label, List memory, Load labels, List labels, Set memory. Calculate and print values, Print 
embedded text in a program after a call, Saves Rams, Saves labels. ALTRA TUBE EDITOR also supports many of the 6502 
"ILLEGAL" OPCODES. 
ALTRA TUBE EDITOR FUNCTIONS IN THE BBC AS WELL AS IN 6502 SECOND PROCESSOR. 

209 North Street, Leeds LS7 ZAA. 

o I enclose my order for the above products. 
o Please send me information sheet on ______ Ll SA.£. endosetJ 

Name . __ 

Address 

OFFI CIAL ORDERS Vl(ELCOME 

Telephone orders please ring: 0532451508 
Send order to: ALTRA ROMS, 209 North S_, 
Leeds LS7 2AA. 

Please send me: 
ALTRA TUBE EOITOR __ . _ tu. £39.00 
E.O.l. 0· £39.00 
PROBE1 (u, £35.00 
PROBE2 _ _ . _ _ <iJ, £39.00 
FIAlDf. f Q,, £15.00 
BASIC-EO __ .... _ CU) £25.00 
BASIC·E02 <I!. £29.00 
I enclose the sum of TOTAL £ ----
Cheque, p.a. -or Credit Card Number 

,--,--,----,0 Ll LI ..L.J.-,II 1 1 I I Ll .L-L->.I-,' 

DEALER ~QUIRIES WEtCOME AI-l PRICES INCLUDE VAT a. DELIVERY 



Plotmate is new Excitingly new 
It's a rugged, responsive natbed plotter with a lot of 

bu ilt-in magic. ' 
You can use it to create fan tastic patterns. Some 

small as a postage stamp. Or big as an A2 poster 
It'll produce overhead transparencies for you. And 

all dimensions of graphs, diagrams and charts. 
It'll also prepare maps. Then put the contours in. 
And that's on ly part of it. 
You should see Its repertoire of characters-a whole 

sci-fi population for you to manipulate. 

LINEAR GRAPHICS LIMITED 
28 Purdeys Way Purdeys Induwial Estate Rochford Essex 
Telephone 0702541664 Telex 995701 Ref 356 

Plotmate software accepts all the colour vector. 
character and graphics commands of your BBC micro 

You Just plug it in and away you go. All for less than 
O CX).'" 

Phone 0702 541664 for details. Get Plotmating soon. 

';'exc VAT 
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Scarves on and rattles out. It 's Matchday, Ocean's stunning 
footba ll game for the BBC Micro. 
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equally acceptable. Please also 
include hardcopy and any s.uit· 
able Ulustratlon, photographs 
and/ or screen dumps. 

If you are considering sub· 
mitting materia l to A&B then 
please send a S.A.E. for a cam· 

A&B Computing Is constantly prehensive style sheet. It's also 
on the look;out for original and sensible to .!Jive us a ring before 
well-written articles and pro' going ahead with any m<>jor 
grams for publici\lion. Feel free work: 
to submit your work to us for All submissions will be 
consideration for publication. acknowlellqed and materiaU 

Articles In Ihe next month 
column are in an advanced 
stale of preparation but cannot 
be guaranteed to appear. .. 

All submitted material must returned if not required. On 
be in machine readable form. acceptance the copyright in 
:This applies both to programs such works which will pass to 
(In any language) and to docu· Argus SpeCialist Publications 
mentation, which should be Limited will be paid for at corn· 
prepared with a BBC or Elec· petitlverates. All work for con­
tron wordRroc. essor. 5k Inch · sideratlon should be sent to the , 

ilisc (40/80) or cassette EPif£: al the above addreSs. 
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New generation Brother 
Brother, the Japanese company wh ich has arrived quietlybut 
forcefully on the UK peripherals scene, has launched a 'new 
generation' dot matrix printer. 

The 1509 is a wide carriage (132 character width) printer 
and is primari ly suited to the BBC businessman, although 
any user could be proud of its capabilities and could benefit 
from its new features. 

The design is notably different from the current dot matrix 
and its streamlined looks are complemented by a noise level 
under 50 decibels. At 180 characters per second, the sound 
is more a light 'buzzing' than the hammering you may be 
used to. The unit is also very light. 

Near Letter Quality is available at 45 cps and is selected by 
pushing a touch sensitive button on the front panel. A font 
board is easily accessible for the insertion of EPROMs con­
taining additionaltypestyles, Gothic, Quadro and Anelia pro­
portional for instance, or alternatively for adding RAM into 
which custom fonts can be downloaded. Ideal for specialist 
applications, science and languages, this RAM can also be 
configured as extra buffer space if required . Clever. 
. Centronics and RS232 interfaces are standard and the 

1509 understands both Epson and IBM control codes. 
. The .1509 is likely to be the first in a range of new genera­

tion printers from Brother. A cut down version 01 the 1509, 
possibly 11 0 character width, is possible. Another outstand­
ing feature is the paper handling. Moving from continuous 
stationery on a tractor feed to single sheets is a trouble free 
operation. Plastic supports can be fitted to the back of the 
printer to control the' paper feed , which is handled automati­
cally at the push of a button. An impressive debut for the 
1509 at £495. Let's hope that a cut-down version cuts the 
price tag a little to include a few more serious BBC ownersl 
printer users. 
Details about your nearest Brotherdealer from Brother Com­
puter Peripherals Division, Shepley Street, Audenshaw, 
Manchester, M345Jo. Tel: 061 3306531. 

Le BBC 
Microcomputer? 

There seems to be some confu' 
sion over the recent speculation 
about Acorn and OIivetti IIYing to 
strike a deal with Thomson of 
France. 

A licensing deal allowing 
Thomson fo manufacture the 
BBC Micro would follow similar 
deals negotiated by Acorn with a 
Mexican firm and in India. 

Olivetti alr~ady have a consid­
erable presence in France and 
Thomson are the biggest French 

Pastiche 
programs 
A new name in educational sof­
tware emerges in Pastiche Sof­
tware. Their main product is 
Gratitti, a combined graphics 
tablet and software package. 
Also avai lable is Sums, an arith­
metic tester for children incor­
porating sound, graphics and 
skill levels. Guitar Tutor offers a 
tune up faci lity. a choice of 84 

Compas CAD 
Compas .means Computer Aided 
Design for the BBC Micro. A full 
suite of programs is available for 
implementing CAD and other 
subjects including Advanced 
Manufacturing Technology in the 
classroom. The initial Compas 
starter comprises Compas 20, 
Compas Advanced and Compas 
Professional. 

The software is supplied with a 
mouse which is used for both 
drawing input and menu selec­
tion. the software can be used 
with Epson compatible printers 
and a variety of low cost plotters 
including Graphtec and Penman. 
The software starts at £390.00. 

For the classroom there is a 
set of workcards and on·screen 
demonstrations. Teachers notes 

electronics company, them' 
selves about to launch peripher' 
als onto the UK market. France is 
embarked on an ambitious pro­
gram of introducing Information 
Technology into both schools 
and society as a whole. 

Also reported is a possible 
agreement on a European stand· 
ard for 32bit computers for fur· 
ther/higher education. Acorn 
have apparently hopped over the 
16bit and would no doubt like to 
push the BBC plus 32016 and 
Acorn Cambridge Workstation 
into European education mar· 
kets. 

chords, the sounds for a chord 
and a chance to ptay along with 
the computer. Decimal is a 
question and answer program 
with four levels of difficulty: 
recognition of decimal fractions 
less than one. between 0 and 2, 
between 0 and 3 and simple 
addition of decimal fractions 
less than one. 
Information from Pastiche Sof­
tware, 62 Woodhall Road, Cal· 
verley, Pudsev. LS28 SPP. 

provide information about the 
system, ideas for course work 
and detailed pupil assignments. 

Compas starter will supply 
files to be integrated into Compas 
Projections and CNC for3D view' 
ing and CNC machining. Projec­
tions gives thickness or height to 
20 drawings, which can then be 
viewed in a variety of standard 
projections (including Perspec· 
tive, Isometric, Axonometric 
etc.) from any angle or eye level 
as specified by the user. 

CNC automatically generates 
G'codes to drive a CNC lathe. The 
software also displays tool selec­
tion and the machining cycle. 
Full details from British Thomton 
Limited, PO Box 3, Wythen· 
shawe, Manchester M22 4SS. 
061 9901311. 
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d • using conventional BBC sists of 10 monitors con-
NaHy eSlgn Computers in, we think you 'll trolled by 10 BBC micros, 
Innovation is not unusual agree, a novel and in terest- seen through a perspex 
down at the Design Centre ing way. screen. A sequence of 
01 London's Haymarket but The sign is a permanent words beginning with one of 
what about these BBCs? feature of the Innovation the INNOVATION letters 
Created by One Point Five, Centre and well worth a look changes colour on each 
the display is in fact a sign, when town. It con- screen every 20 seconds. L-__ ~_________________ =-______________ ~ 

Factfile 500 
Kosmos are launching the first 
nine titles in a vast new range of 
leisure and educational software 
modules for the Electron and 
BBC. This is the Factfile 500 
series and twenty will be 
released before Christmas. 

The Factfile 500 packs cost 
£3.95 each and are used with any 
of the popular Kosmos Answer 
Back Quiz master programs. 
Each contains 500 questions and 
2000 multiple choice answers. 

The subjects covered are 
Arithmetic, Spelling, Natural His­
tory. General Science, Junior 
General Knowledge, Senior Gen­
eral Knowledge, Know Scotland, 
First Aid and Sport. 
Details from Kosmos on 05255 
3942. 
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NEWSRO 

InteresTed 
in IT? 

The BBC, in association with City 
and Guilds, have launched a new 
series of programs and course in 
Information Technology. Inside 
Information is designed for new­
comers to the subject and covers 
the use of computers in all walks 
of life. 

The self learning package pro­
vides a book, computersoftware, 
audio cassettes and assessment 
and certification by City and 
Guilds . . The broadcast series, 
from which the audio cassettes 
are edited down, has been on the 
air since October 15th and conti­
nues on Sundays at 4.30pm until 
December 15th. Presented by 
Paul Heiney and produced by 
Chris Stone, the series is a lively 
and humourous guide to the cur­
rent uses to which we are putting 
our computers. 

The software ingeniously 
emulates how a computer works 
as well as database and wordpro­
cessor operation. An all encom­
passing book by Jacquetta 
McGarry is a well illustrated and 
written introduction to the sub­
ject and closely complements 
the series. 

When the student is ready he 
or she sits the City and Guilds 
examination, also by computer 
- the first computer assessment 
of its kind in this country. 

The Inside Information course 
and package was introduced just 
as A&B went to press for this 
issue so for full details, how to 
take part, where to go for infor­
mation and a full review of the 
package. get hold of next 
month's A&B Computing. 

CONTINUED OVER 
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September software 
competition 
We were overwhelmed by the response the Software 
Competition in September's A&B. Not only did it give us a 
valuable guide to the hardware and software that our readers 
own but it also showed tremendous support for the A&B Sof­
tware Sale: you thought that the prizes were definitely worth 
winning! 

Every month for a whole year, all the software on offer in 
the A&B Software Sale will be sent to the following three 
lucky winners: J R Savage of Kings Lynn, A Hardy of Droi­
twich and John Stonier of Welwyn Garden City. 

The first 50 entries we received each qualify for a free A&B 
cassette: J A Green, Leigh ; Paul Stewart, Redhill; Keith 
Newham, WestWickham; Darren Draper, Stevenage; Peter 
Jennings, St Albans; Nancy H Aberle, South Nutfield; R W 
Rose, Marlborough; MC Daly, Harrogate; S Prendergast, St 
Albans: E R C Holland, Ashford; J Collins, Castleford; STeal , 
Shipley; Wil liam Sinclair, Orkney ; J Burgess, Oxford ; Robert 
Busschots, The Netherlands; Colin Read, Upminster; Stuart 
Howard, Bolton; Simon Moss, Preston; J F Halam, London 
E17; Jell Standard, Luton; Gareth Sullivan, South Glamor­
gan; C B & S E Pointeer, Reading; D Low, Glasgow; James T 
Sullivan, Edinburgh; S Andrews, Croydon ; J Robinson, 
Dukinfield; A B Reader, Godalming; B Gilbert, Bury St 
Edmunds; M Carter, Donnington; J G Clemas, Worcester; S 
Willis, Swansea; Pauline Harris, Chelmsford; J M C Barber, 
Malvern; John Goubin , Belgium; Adam Slatter, St Albans ; S 
Prendergast, Ivybridge; G Ursell , Wickford; Phi lip Miller, 
Sheerness; Alex Daly, Glasgow; J Simpson, Shoreham-by­
Sea; C E Soan, Bath; W Kermode, Liverpool; B W Truscott, 
Bristol; B Macdonald , Pangbourne; David S Ferguson, Glas­
gow; D Kerr, Swansea; A A Shalabi, Hounslow; A G Bowers, 
Stroud; A Stefanuti, Bradford; Wi ll iam Kwok, Bristol. 
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Enlarging 
Electronically 
Peripherals for the Electron are 
now emerging through the sup­
port of companies Advanced 
Computer Products and PACE 
Supplies. 

Advanced Computer Pro­
ducts have already demon­
strated the massive speed 
increase provided for the Elec­
tron in al/ Modes by the addition 

of a 6502 second processor. 
The interface plugs into the back 
slot of a Plus One and operating 
software is supplied in a car­
tridge in the other. Graphics 
routines and serious applic­
ations run in a third of thei r nor­
mallirne and of course ROM for­
mat software can be run from 
disc in the second processor. 

PACE have revealed their 
RS232 interface for the Elec­
tron . It's housed in the standard 
black plastic moulding which 
plugs into the Plus One. The 

Soft music 
Electromusic Research has 
improved on its range of MIDI 
software for the BBC Micro and 
EMR MIDI interface. 
Composer features the 'dy­
namic' use of memory to opti­
mise the number of MIDI 'events' 
available across six possible 
tracks. The interface also allows 
for the control of some non-MIDI 
Roland/Korg rhythm units. Notes 
are entered step by step from the 
BBC keyboard or are 'recorded' 
from a MIDI keyboard instru­
ment. Compositions can then be 
edited in fine detail and sent to 
cassette or disc for permanent 
storage. 
Notator takes MIDI tracks and 

software will be Commslar with 
a Mode 7 emulation. PACE will 
probably offer a value added 
package including interface, 
software and Nightingale 
modem, one of the most popu­
lar combinations currently in 
use. 

The interface opens up the 
world of Prestel, Micronet, Mic­
rolink, local authority informa­
tion, bulletin boards (Micro Live, 
Gnome at Home and other priv­
ate boards), and company data­
bases (Acorn, T echnomatic, 

prints them out on a dot matrix 
printer in standard musical nota­
tion - for those humans left in 
the band! Editor provides 
enhanced single step editing of 
tracks and of MIDI 'voices'. Too/­
kit is a library of useful exten­
sions for EMR MIDI users and 
M/o/BANKa file handling system 
for MIDI sound and sequence lib­
raries. Vumusic is a graphics 
package which responds to the 
MIDI music being played with a 
'graphic interpretation'. 
Designed for live performance 
and the use of large projection 
screen. 
Detai/s from E1ectromusic 
Researc/l, 14MountC/ose, Wick­
ford, Essex, SS11 8HG. 

BBC Publications). You can 
even order by credil card and 
download free or purchased 
software, enter competitions 
and play mulli-user games. 

The message seems 10 be 
Ihal Acorn cannot supporl Ihe 
machine themselves bUI Ihal 
they are doing the decenl lhing 
by releaSing designs and tech­
nical information to the compan­
ies prepared to service the 
growing numbers of users who 
have had the good sense to buy 
an Electron. 
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Micro Live 
returns 

Micro Live has returned to our 
television screens for a new 
weekly series. The program sets 
out to cover as broad a spectrum 
of computer use as you could 
imagine, from choosing a paint­
ing in an art shop to running the 
world's most advanced 
University. 

Ow l on theair 

It will also deal with the applic­
ations nearer to home in busi­
ness, industry and as a hobby. 
There will be features on artificial 
intelligence and on the realities 
of computing in business. Pres­
enters are the great lan 
McNaught-Oavis, Lesley Judd 
and Fred Harris. Frefl rejoins the 
team from the USA. Micro Live 
goes out at 7.00pm Fridays on 
BBC 2 and is repeated at 5.30pm 
Mondays on BBC 2. 

BBC Publicat ions have now 'gone live ' with their brand new 
Viewdata bu llet in board OWL TEL. Anyone who has a Prestel 
type modem can ring 01 927 5820 and browse through a 
thoroughly entertaining board run by software manager 
David Atherton. 

The software is the very popular Communitel package 
providing information pages and a response page, where 
you can leave messages, suggestions and, naturally, your 
order and credit card number. 

The board currently displays the range of BBC Public­
.ations' products, games software, educational packages and 
books. Details of educational software are right up to date 
with the Microtechnology pack, Geography. and future 
release Deutsche Direkt, for use in conjunction with the 
schools television program. No details on books but titles 
include more in the 'mastering' series, on assembler and 
discs plus an interesting book on the BBC Micro in small 
business. You know where you will see reviews fi rst so I' ll 
keep quiet. 

There's a set of information screens on Viewdata and a 
tu torial on how to use Owltel. Further entertainment can be 
had from Owltel with news items and features. C urrent news 
includes the latest on an Ultracalc utili ties disc which includes 
graphic presentation and the good news that it will be free to 
Ultracalc users. Ring BBC Publications now to reserve your 
copy! 

Some tempting sounding features are planned and the 
two currently on the board are very useful and, in the case of 
"Who's who at BBC Publications", amUSing. The information 
on licensing of software fof multi-user sites makes fascinat­
ing reading in the light of the 128K micro. Its sideways RAM 
'sockets' are very valuable on a network or large group of 
stand alone micros using licensed ROM software. 

OWL TEL is a welcome addition to the growing number of 
bulletin boards for BBC owners. Give it a try. 

A & B COM PUTING DECEMBER 1985 

In brief 
Logotron's Advanced Logo is 
to have Control Logo packaged 
with it on one floppy disc for the 
price of £15 + VAT (including 
manual). 

Advanced Logo is a com­
mand extension to Logo deve­
loped alongside educational­
ists. Control Logo suppl ies a set 
o f control oriented commands. 
It has developed out of the Wal­
sail Logo Projecl. Both exten­
sions are a standard part of the 
Logotron Sprite Logo system 
(see the offer In A&S Coinput­
ing October). 
information from Logotron on 
01 352 1088. 
Single-side drive owners wi ll 
be aware of the possibility of 
using both sides of a single 
floppy by cu tting a notch in both 
sides of their discs. The Disk 
Nibbler has been designed for 
them and is now available with a 
£2 discount and a free disc from 
Computatill Limited Give them a 
ring on 061 652 8006. 
Great Exhibition 2001! What 
wi ll you be doing in 2001? A 
gentleman called Evan Stead­
man will, he hopes, be watching 
his dream come true in the form 
of a Great Exhibition. 

Mr Steadman is a successfu l 
exhibition organiser and 
recen tly launched the build up 
to Ihe 2001 show, a show he 
hopes wi ll parallel the Great 

NEWSROUND 

Exhibition of 1851, 150 years 
earlier. Mr Stead man has set 
abou t his task with vigour, 
imagination and a sense of 
national pride. The show. he 
believes, will reflect the emerg­
ing industries of information 
technology and electronic engi­
neering. 

The concept is ambitious and 
vast amounts of money and 
high level support will have to be 
won over. 11 it happens, perhaps 
the BBC Model Z wil l be there, 
on the stand of Olivetti , the Ital­
ian subsidiary of Amstrad Inter­
national.. 
Torch have added a 1 Mb option 
to their TX professional range. 
The TX20 runs UNIX. CPN and 
BBC MOS in the similar manner 
to the Torch Graduate. 

Further UNIX software is 
becoming available for the 
Graduate, including Informix. 
the multi-user relational data­
base, Ultracalc spreadsheel, 
Uniplex 11 integraled wordpro­
cessor and high level languilge 
Prolog. Watch out for a Micro 
Prolog on the BBC Micro soon. 

Torch have also upgraded 
their ZEPl 00 pack with the addi­
tion of he Plusl 00 pack, a ROM 
based CP/M compatible 
operating system designed for 
faster program running and disc 
access. There's also a compre­
hensive new user guide. 

CONTINUED OVER 
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There are now over 15,000 
ZEP100s in use with BBC mic­
ros, largely in education and 
research, where computers are 
networked with Torchnet. Major 
users inlcude Cumbria Educa­
tional Authority, who have 
recently iSlalled five major 
nelworks lolal ing 100 stations 
and Hereford and Worcester 
Educational Aulhority, who 
have standardised on Torchne!. 
Oalatines offer a full range of 
modems for business use. 
For a free catalogue, call Julia 
on 0908 311077. 
Panasonic are now producing 
floppy discs in all sizes to com­
plement thei r drive mechan­
isms. Also new 10 the market are 
a number of monilors, LCD 
screens and printer mechan­
isms. 
Software Limited are support­
ing Dbase 11, III and LOlus 1 ;2,3 
owners wilh a range of uli lity 
software. 
Sa~ord University are currently 
into a series of 20 weekly semi­
nars on information wi th speak­
ers from leading companies and 
organisations such as Hewlett 
Packard, Bril iish Aerospace, the 
Nalional Computing Centre, 
Marconi and British Telecom. 
Although part of Ihe MSc in 
Computer Science course, Ihey 
are open 10 Ihe public. Well 
done Salford. 

The seminars are designed 
as introductory modules to sub­
jects such as office automation, 
data protection , speech pro­
cessing lechnology, artificial 
intelligence in maufacturing and 
CAD and CAM. They take place 
on Thursdays during term time 
from 4.40pm to 6.30pm and Ihe 
fee for individual seminars is 
£2.00. A Iransferable season 
ticket costs £25.00 and conces­
sions are available. Supporting 
course notes and refreshments 
are included in the fee. Tremen­
dous value when you compare 
the cost of commercial get 
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togelhers of Ihis kind. Don 'l 
miss it if you are in the Salford 
area. 
Information from John Swee­
ney, Dept of Mathematics and 
Computer Science. University 
of Sa/ford, M5 4WT. 061 736 
5843. 
Swadeland.s School in Len­
ham, Maidstone, have collecled 
£1,500 worth of software from 
UK companies in response to a 
plea from the islanders of Niue 
in the South Pacific, who felllhal 
their children were missing out 
on computer studies. 

The students used the A&B 
software listing to choose sof­
tware and companies to 
approach . The software houses 
lis led Iherein reacted magnifi­
cently, donating 'a mountain 01 
software'. 

Copies of A&B"magazine and 
software are also winging Iheir 
way 10 Niue, whiCh , Victor 
Young of Swadelands tells us, 
means (roughly translated): 
'Hey look fellers I Coconuts l ' . 

An amazing range of exhibi tors 
are already lined up for the 
Barbican based High Technol­
ogy and Computers in Educa­
tion Exhibition which takes 
place on between the 22nd and 
25th of January 1986. 

Over 200 companies in all are 
expected wilh over 3000 pro­
ducts and the show is being act­
ively promoted abroad by the 
British Council. 
Deva Electronic Controls have 
produced a low cost 65021 
65C02 Emulator. 'DEVICE' can 
work in conjunction with a BBC 
Micro to allow the development 
engineer to run a target system 
at full speed whi lst maintaining 
total control over the proces­
sor's action. It can be driven 
from any computer with RS2321 
423 and BBC software can be 
supplied. 
Details from Paul Shuffieton on 
051 3563767. 
Two new and interesting print· 
er. from Micro Peripherals. The 
Juki Daisywheel 6200 has a 3K 

buller, 32 cps operation, diablo 
ribbon and protocols, up to 197 
characters per line and quiel 
performancce. Price: 
£499+VAT. 

The Daisy Junior is an amaz· 
ing £:179. It has 137 columns, 
7K memory, friction or pin feed 
and prints at 14 cps. 
Information from lan Donaldson 
on 1256 473232 
Sandy Dow , ex Acorn and R t-I 
Electronics (which he set up 
himself), has joined Mushroom 
Electronics, the Bedford based 
BBC Micro specialists. Paul 
Vaughan said "The appoint­
ment of a director with Sandy's 
experience illustrates our deter· 
minalion to expand in both the 

Noise on the line 

hobby and business computer 
areas. " 
Xyllyx have added a new sel of 
communications packages 10 
Iheir product range. 

The BBC pack costs £99.00 
and includes 1200175 modem, 
software and connecting 
cables. 
Details from Ihem on 01 377 
1982 
Honeyfold have released a full 
Ihree dimensional graphics 
development syslem that 
allows Ihe user 10 create, dis· 
play, modify and store three 
dimensional graphiCS images. 
These can then be included in 
the user's own software, either 
from BASIC or machine code. , , 

Just as British Te lecorn announce major price changes in an 
upwards d irection, we have so many more reasons for 
plugging in our modems for late night stints on the bulletin 
boards and public databases. . . . 
Prestel Education have announced the launch of their full 
telesoftware service. Some programs available through the 
service offer 50% discounts on normal publisher's prices. 
Further software packages w ritten by local education author­
ities and schools are free. Some are published directly by 
Prestel Education. 

Software can be downloaded immediately and has been 
thoroughly tested in schools, As well as software there is a 
m agazine section and techn ical help desk via Prestel mail­
box. The telesoftware com plements School Link, the educa­
tional magazine, the S ignpost careers guide, the ECCTIS 
courses guide and ED. IT, a current awareness service for all 
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teachers involved with Information Technology, Why not dial 
up now? 
British Telecom have taken a malority share holding in 
Farmlink Services, operators of the Prestel Farmlink farm 
management service, This is the Prestel videotex database 
for farmers, inclu<;l ing commercial information and a wide 
range of specialist software, 
Tubelink is widening its coverage to take advantage of what 
is now the most popular area for BBC Micro enthusiasts, 
especially those with second processors, 

Prestel's electronic mail box facil ity is avai lable to anyone 
with a problem related to the BBC, The ROM compatibility list 
is very useful and there are three subsections, Ramlink, 
Mouselink and Pascalink. Mouselink recently featured 
A&8's Edge Detection program in its software list. 
Worldwide Telex is now available from within Prestel. It's 
just like sending any other message on Preste l. Telex Link 
automatically transmits messages to the telex'number given 
by the user, and keeps the user informed of progress by 
sending messages back through the Prestel Mailbox faci lity. 
The user is charged only when a successful delivery has 
been made. 

Incoming telexes appear in users' mail boxes. Tariffs range 
from £0.50 in the UK to £2.00 for North America and 1;:5.00 
Mari time. 
Computer News has now joined the Jobsearch area of Mic­
ronet. These computing industry, accounting and secretarial 
jobs are advertised on Micronet and Prestel. Further 
enhancements will include a special schoolleavers spot. 
A.I. comes to Micronet with the Artificial Intelligence Quo­
tient. • 8006055 gets you an introduction to Micro-Prolog. 
There wili be an A. I. forum and lists of books and software of 
interest to inquisitive Micronetters and in future, a series of 
BASIC programs il!ustrating A.1. principles. 
Top Ten modems subscribing to Micronet in August 1985 is 
headed by old favourite VTX5000 (231) with Pace Nightin­
gale, Minor Miracles WS2000, Tandata, Watford and Demon 
also featuring. An indication of how BBCs are dominating the 
comms scene. 
William Powell, the sponsor of the Private Members Bill on 
software piracy, is due to appear on October 29 between 
7.00pm and 8.30pm on Celebrity Chatiine. 
SWAFAX is a new viewdatabase for you to try on 0622 
850440. It's the work of kids aged 11 to 13 from Swadelands 
school in Kent. Anyone of school age is invited to send con­
tributions to the database. The school is especially interested 
in satelli te communications and there's software for you to 
download in order to recieve screen images of weather 
maps. There is also regular news about the progress being 
made by Ashford School as they prepare their experiments 
for the Space Shuttle in 1986. Companies are invited to get in 
touch if they wish to set up a specialist database through 
SWAFAX. 
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New software 
diet for AMX 
Mouse 
More goodies for the AMX 
Mouse soon to appear for 
Christmas include a 16K 
EPROM Super Art. 

AMX Super Art, pictured 
here, works in Mode 1 and 
offers a full range of shading as 
well as the fam il iar mouse draw­
ing facilities, which 10,000 
users now enjoy. Super Art is 
designed to operate in A4 size 
screens in order to standardise 
artwork printouts for uses 
beyond the computer. 

Also new for Christmas are 
AMX Pagemaker, 3D Zicon, 
Dataqase and Xam. Page maker 
is billed as the great contender 
to Mirrorsoft's Fleet Street Edi­
tor. Nick Pearson of AMS has 
been heard to say that he rel ­
ishes taking on the mighty Max­
well House' Pagemaker is also 
A4 standard size, allowing the 

NEWSROUND 

blending of text (in 16 different 
fonts) and pictures drawn using 
the mouse or perhaps brought 
in from video digitisers etc. 

3D Zicon supplies a full 3D 
graphics drawing environment 
for Mouse. Database empha­
sises user friendliness and full 
random access capability (disc 
users only therefore). A nice 
feature in the £24 .95 package is 
the fact that the screen actually 
looks like a card index' 

AMX XAM (say it out loud to 
get the full benefi t') is an in ter­
esting looking idea. The pro­
gram displays pictures and text, 
prompting for answers and sup­
plying a multiple choice format, 
on screen. AMX Super Art can 
presumably be used to create 
pictures for use in XAM and no 
doubt it marks the answers for 
you as well. XAM is going to 
revolutioni$€ a few classrooms 
around the country by the looks 
of things. 

CONTINUED OVER 
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All the hits anel more 
A musical instrument learning system which is taking 
schools by storm is to be re leased in the form of four Micro 
Maestro packs for public consumption this Christmas. 

Each of the four packs will concentrate on a speci fic group 
of instruments and contains Mupados software to run on the 
BBC Micro or Electron, an aud io backing cassette and an 
instruction booklet. The packs wi ll be avai lable through 
music shops, HMV, Virgin shops, Boots and Smiths. 

The Micro Maestro range is a unique combination of sof­
tware and audio backing track. Following the completion of 
an agreement with Warner Brother Publishing, Micro Maes­
tro provides the backing for top tunes, Ghostbusters, Super­
man, Chariots of Fire, Hello (Lionel Ri tchie), Merry Christmas 
(War is Over) and, rumour has it, a Madonnasong. The back­
ing tracks have been laid down by professional musicians in 
a 16 track studio at Mupados in Wales, where the ' land of 
song meets new technology' and the music has been broad­
cast on the Welsh fourth 9hannel. 

Mupados stands for Music Play And Display Operating 
Systems. The software, which has proved an overwhelming 
success with teachers and pupi ls, d isplays the musical 
scores on screen, plays the music simultaneously, gives a 
cont inuous guide to the rhythm, changes tempo, selects 
bars of the music and repeats selected bars. 

When the player has mastered the tune wi th the help of the 
micro, he or she can go on to solo wi th the audio backing. The 
four packs cater for keyboard instruments, concert pitch 
instruments, recorder, gui tar, violin, flute, oboe, cello, trom­
bone, double bass and viola, and B flat instruments such as 
trumpet, clarinet, euphonium etc. The fourth is a slightly cut 
down version of the schools recorder tutor. 

In strict educational terms there is a small revolution occur­
ing in the teaching of music with a new GCE/CSE syllabus 
geared more to the playing of music. Mupados neatly fits in 
with this philosophy and allows anyone to learn a musical 
instrument in an entertaining and contemporary manner. 
The Micro Maestro packs cost £14.99. If you need further 
in formation then calf Mupados on 0570 422877. 

1 2 

In brief 

Go dutch? The Dutch are per­
haps the most enthusiastic sup­
porters of the BBC Micro on the 
continent. This is reflected by 
the shows and clubs which they 
organise. One such is the 
Hobby Computer Club. The 
Venlo section organises their 
fifth international Computer Fair 
on February 22 1986. 

II takes place in the confer­
ence centre "De Maaspoort" in 
Venlo and there will be exhibi­
tions by dozens of hobbyisls 
and user groups (a prize is 
offered for the best application). 
Also represented are compan­
ies sell ing peripherals, books 
and software, regional schools. 
Then there's a non-stop film 
show, lectures, refreshments 
and a creche with qualified baby 
sitter. 
Information about the show 
from J Peeters, Molenstraat, 
5993 ZB Maasbree, The 
Netherlands. ,Tel: 4765 1693. 
Tandata Marketing has 
launched a new triple standard 
modem, incorporating the three 
most commonly used commu­
nications speeds in one box. 

The Tm 602 combines V22 
(1200/1200 bps full duplex), 
V21 (3001300 bps) and V23 
(1200/75 , 75/1200 and 1200/ 
1200 half duplex). Complex 
duplex! Autodial and auto 
answer are standard plus auto­
log-on to almost any database. 
The T m602 is BABT approved 
and offers good value for a high 
performance at £465+VAT. 
Details from T andata Marketing, 
Albert Road North, Malvern, 
Wares. WRI42TL . Tel: 06845 
68421. 
Robocom , known for their Bit­
silk graphics software, have 
implemented the system on the 
IBM PC. I wonder if it works on a 
Torch Graduate? 
Namealikes Robcom are mar­
keting an head al ignment kit for 

the BBC (Ihough no mention of 
Ihe Eleclron) . It 's cheap 3t£4.95 
for align men I tape, cleaning 
tape and screwdriver. It is not 
software controlled (as with the 
Global Operation Caretaker) but 
relies on an audio output judged 
to be correcl by Ihe user. 
Christmas time brings shows, 
shows, and more shows to Lon~ 
don. Following the demise of 
the organisers of the last Acorn 
User Show in August (despite 
its apparent success), Edition­
scheme have stepped in with a 
new show at the Central Hall, 
Westminster, on 22nd and 23rd 
of November. Over 50 compan­
ies will be exhibiting, including 
Chalice Software, Gemini, Gnf­
fin, Logotron, Modem House, 
Private Tutor, Direct Disk, 
Ramamp, Shards, Wigmore, 
DuckwOrlh and - al lasl Ihe 
games are back - Micropower. 

Also on show will be the Lon­
don Rock Shop's UMI-2B, dem­
onstrated by their expert musi­
cians and giving hands on 
experience to BBC music mak­
ers. 

Details about UMI-2B from 
London Rock Shop, 26 Chalk 
Farm Road, London NW1. 01 
2677851. 
Citizen printers are to be han­
dled in this country by CPU Peri­
pherals, alongside their Epson 
range. They are also responsi­
ble for a new range of ICI optical 
discs. 
Delails on 0486223411 . 
Chipclub is a new club for 
schools and individuals who 
wish 10 make children "compu­
ler aware". Run by Alpha Com­
puter School, resources include 
an electronics kit, a magaZine 
designed forthe 9-13age group 
and many programs covering 
topics such as databases, bar­
codes, teletext, computer 
matching, measuring light 
intensify and the speed of mov­
ing objecls. 
Details from Alpha at Ebernoe 
House, 33 Chess wood Road, 
Worthing, Sussex, BNll 2AA. 
Tel Worthing 210701. 

A &B COMPUTING DECEMBER 7985 



NEWSROUND 

_ Micro video tures from videodisc players can ' ______ ___ _____________ , 
be mixed with captions and r 
instructions generated by the 
micro to add a new dimension to 
interactive programming. 

New products from Video Elec­
tronics Limited are the VEL Elec­
tronic Palette and the VEl Beeb­
Lock system. The Beeb-Lock can 
synchronise the RGB output of 
the BBC micro to a composite 
625 line PAL video source and 
mix the computer picture with 
the video picture. 

The BBC Micro is used in this 
way as a low cost caption and 
graphics generator as it is 
already in local television. Pic-

Big name games 

The Electronic Palette gives 
total control over the BBC com­
puter graphics display, oHering 
4000 shades of colour. VEl are 
mainly a video technology com­
pany but are working steadily 
into the BBC Micro field. VEL are 
at Wigan Road, Atherton, Man­
chester M29 ORH.More informa­
tion about their work on 0942 
882332. 

The Christmas bonanza for games goes on unstilted in 1985. 
Mosaic Publishing have the Level 9 produced Diary of Adrian 
Mole for the family market wh ile Superior Software have 
three stunners in Citadel, Repton II and Speech. 
CITADEL 
A 120 screen graphic arcade/ adventure in the Castle Quest 
mode. Produced by a new and original band of designers/ 
programmers from Denmark, Citadel contains a huge num­
ber and variety of puzzles and problem solving exercises 
involving the movement and carrying of objects. 

The player wanders the castle, the grounds, the dungeons 
beneath and can swim in a lake (even splashing into the 
water I ). An island local ion is accessible across an ocean, 
where a temple and a guardian monk await. Outerspace, a 
witches hut, Stonehenge, and a pyramid are some of the loc­
ations and chrystals and secret rooms all play a part in the 
brand new game, Citadel, available for BBC and Electron. 
REPTON 11 
Players of Repton have long been asking Superior for a fol­
low up. They have been working on the sequel for some time 
and here it is, a fairly sensational game in the style of Repton 
but with a whole lot more packed into the machine. 

The game is bigger wi th 16 1evels, each level consisting of 
a 32 x 32 matrix with 8 x 8 showing on screen at anyone time. 
The graphics are big and bold and the boulders are especially 
stunning with colour mixing. The qui rky Repton 11 character is 
made up of a number of sprites and he characteristically 
glances from side to side. 

Throughout the game there are transporters which move 
you to different parts of the screen. Each transporter can only 
be used once. The graphic effect is similar to hyperspace in 
Eli te. On screen zero a large space is reserved for the con­
struction of the sentence Repton illS ended. These pieces 
are gathered on your way around the game and the puzzles 
are ingenious, some with a time limit althought there is no 
overall time limit as in Repton. 
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A status screen can be accessed from yellow diamond 
shapes on some screens. Other objects include eggs which 
hatch giant ants, spririts which are difficu lt to see but hold the 
key to the diamonds in the gates, a key and skulls which are 
fatal. 

The spirits have to be shunted through the gates where 
they are killed and the diamond revealed. All the diamonds 
must be found to dislodge the sku lls on screen zero, then all 
the transporters must be used, all the monsters killed and all 
the earth collected. Then all you have to do is dodge the 
meteor shower l 

After much playing and testing no one has come near to 
finishing the game yet. But Superior are prepared for it to 
happen and are giving away T-shirts to the first 1 00 players to 
crack il. These f 00 will then be placed into a £200 draw. 

Repton II is available for BBC and Electron (£9.95 cas­
sette) and on disc for the BBC (£11 .95). 
SPEECH 
On the intro files to both the above games, Superior will be 
demonstrating a remarkable new form of speech production 
for the BBC, totally achieved in software. 

Later this year the Speech cassette (£9.95) will appear. It 
enables straightforward English language conversions using 
a form of phoneme production. 7K of code means that the 
overheads are not too high for incorporation into existing or 
potential programs. The educational value could be enor­
mous. 

The pitch of sounds can be varied and certain syllables 
accented as appropriate to simulate spoken language. It is 
possible to add to the internal dictionary of the software. 

Five support programs are supplied on the tape, a reloca­
ter, demonstration, file saver, Word wise and View converter 
(speak your texts l ), and an educational spell ing game. 
Sounds sensational (literally !) 
ADRIAN MOLE, AGED 13: 
Every other entertainment medium has portrayed Sue 
Townsend's teenage character and now, last but ont least, 
he is the subject 01 a computer game. BBC luminaries such 
as Bruce Smith can tell you his date of birth wi thout hesita­
tion . 

Based on The Diary of Adrian Mole Aged :f, and The 
Growing Pains of Adrian Mole, the game takes players into 
the same situations and asks them to cope. It presents 
events in Adrian's life and offers a choice of responses, 
covering a whole year in 3 month chunks. 

The BBC version is in common with other micro versions, 
a Level 9 production in association with Mosaic Publishing, 
combining pictures and text. The BBC version is last out 
because of the memory limitations of the mach ine. Cassette 
will cost £9.95, disc £12.95 and a Diary Kit £14.95 and 
£17.95. 

CONTINUED OVER 
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Watfonl bonanza 
It's very difficult to pull together the strands of what Watford 
Electronics are getting up to as they conclude 1985 with a 
flourish . A diversity of products emerge, from a £12 ROM to a 
£100 plus "turbo" for your BBC Model B. 
FIRST THE SOFlWARE 
Wordaid is the major new util ity ROM, designed to comple­
ment Wordwise Plus wi th a variety of functions. The sof­
tware's existence in ROM is largely a matter of convenience 
for the user. All functions are implemented from segment 
programs which are shuffled into segments 4 and 5 as 
requ ired . 

Wordaid is: an alphabetic sort (vital), free transfer of text to 
and from segments (useful), chapter marker, predefined 
pri nter code sequences on function keys, search and dis­
play, embedded command removal, multiple copies, and 
clear segment/text (all convenient but not difficult to pro­
gram). 

The address finder and mail merger could be useful BUT 
stand by for a review in A&B's Plustalk to see if it competes 
wi th Beebug's Wordease. The continual processing/ file 
selecliOn and print/preview operations set themselves up in 
competition with Paul Beverley's Continual Processing 
ROM. We shall see ... Certainly £12+VATsounds fair value. 
Further software now available includes the Diagnostic Disc 
- a chance to find out whether you bought a duff BBC! (Only 
joking!) It's a good example of the sort of software checks 
that an engineer regularly performs on micros and peripheral 
equipment and could prove a beneficial teaching tool. 

Under development is a real time diary - the EXECUTIVE 
ROM - with which you can. stamp your disc files for refer­
ence purposes, much as with the Cumana Electron interface. 
And those teachers who enjoy the task of putting together 
beginners courses in electronics/computer interfacing and 
control, will be glad to hear of a series of self-contained kits 
which Watford are about to launch. 
ROM/RAM ENHANCEMENTS 
A two pronged attack on the seemingly limitless market for 
sideways ROM/ RAM now emerges from the High Street. 
Where do all these RaMs spring (rom. Our expert Dave 
Reeder did some research and came up wi th over 150 cur­
rently available for the BBC. ZAnd Watford plans to supply 
enough sockets to go round . The new emphasis however is 
on sideways RAM. The ROMIRAM board takes the standard 
four sockets up to eight. Alongside an additional eight banks 
of sideways RAM can be plugged into the board (8x16 -
128K). ROM format software is then loaded from disc as 
required. Eight banks carrying software can sit happily side 
by side. They can all be read by the OS but at anyone time 

one IS selected for writing to. 
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In addition to the four ROM sockets and four banks of 
dynamic RAM, Watford have retained the popular CMOS 
RAM option. Two sockets, representing the upper and lower 
halves of a 16k bank can take two 8K EPROMs which act as a 
single 16K bank or two 8K CMOS RAMs (for which thiscom­
bination was designed). The CMOS RAM can then be battery 
backed, can contain start-up procedures for your micro, a 
diary faCility perhaps, change of Mode and so on, can be 
used to test ROM software (for which a read protect switch 
can be provided). 

The board allows flexible entry level. With 32K RAM it 
costs £45, with 64K, £69, with 128K, £1 09. Users can always 
buy further RAM to upgrade their board to the 128K level. 
CMOS RAM, battery backup and write protect switch are 
extra but the complete setup amounts to £125, less than £1 

. per K. 
Watford also provide the battery backup option on their 

"solderless" sideways ROM board , a straight no fuss 
upgrade to a 16 socket Model B for £35. Socket 14 of this 
board is designed to take a variety of EPROM types: 2716, 
2732,2764,27128,61 16,6264. 
MODEL B+ DFS 
Quite rightly, Watford have also turned their attentions on the 
Model B+, bringing out a version of their 1770 based DDFS 
(Double Density Fil ing System). The 1770 is capable of dou­
ble density but the Acorn DFS doesn 't exploit it. That's left to 
the ADFS, which, though displaying superior features, does 
produce a format incompatible wi th the DFS. 
. Watford's DDFS successfully and automatically handles 

Single and double density filing , reading and writing, has a 
well developed 8271 emulation, offers built- in utilities (sec­
tor editor formatter) and a large catalogue (62 file) facility. It's 
a strong contender as a Double Density upgrade to the 
Model B+, especially for those who find the DFS a suitable 
filing system and are unwill ing to rei earn with the ADFS. The 
fil ing system ROM and manual cost £35+ VA T. 
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- 4Malion's Box of 
, Treasures 
I 

A new classroom resources 
pack is about to emerge from 
the highly anginal 4Mation 
stable. Box of Treasures wil l, 

------------------------1 among other things, provide the 
core them for a lenglhy project 
on boxes. DELTA CARD "TURBO" all in fast RAM. The normal 

FOR MODEL B screen memory is used and 
Souping up the Model B is Delta will not therefore upset 
usually a task for software any memory-mapped 
but Watford have taken a screen handling and Mode is 
hardware step towards extra automatically worked out. 
processing speed with their The processor is working at 
Delta Card. 4Mhz and only has to slow 

For ''' £1 00 + VAT as near down when talking to the old 
as matters", the Delta card bits of the BBC. The clocking 
almost halves the standard ci rcuitry uses PAL technol-
BASIC benchmarks (aver- ogy to automatically select 
age of results) - 15.32 down whether the processor 
to 7.8 and knocks 25% off should run at 1 Mhz (access 

As well as the software the 
pack will contain a 60 minute 
audio tape containing two sto­
ries and one play, all Ihree fea­
turing music and sound effects. 
The reading malerial will include 
software manual, inspirational 
poems on the boxes theme and 
a prolecl book full of ideas, lips 
and suggestions for the suc­
cessful organisation of a 'boxes' 
prolect. 

The software ilself will consist 

the 6502 second processor to memory mapped I/O, U Ih· I 
timings - 1 0.27 down to 7.8. 2Mhz (accessing ROM and p e lung e 

How does it work? Simply RAM on the BBC board) and Operation Raleigh put their BBC 
by replacing the vital compo- 4Mhz (accessing Delta Microcomputers (and one Elec-
nents of central processing RAM). tron) to good use on this year's 
unit and main memory RAM The Delta processor's expeditions to Costa Rica, Hon-
with a new generation of clock is phase-locked to the duras, Roatan and Belize and 
chips capable of operating at existing 1 Mhz clock on the Panama. 
higher speeds. Out goes the BBC's board to avoid any . The SES Sir Waiter Raleigh 
6502, in comes either a possibili ty of tim ing prob- sailed with three disc based 
65C02 or 651 12-4. Out goes lems. Even when switching machines on board and ship 
the slow on-board memory, straight from 4Mhz to 1 Mhz administration (customs lists, 
and in comes Delta's own the board will automatically ship inventory) carried out with 
64K of fast RAM. synchronise wi th the correct the help of a printer. More ambi-

To get the most out of the part of the 1 Mhz cycle. tious were attempts at satellite 
fast RAM, the fi rst operation A further' Delt" command Communication. 
of Delta on power up is to is supplied to switch back The ship was linked to Central 
copy the Operating System into slow (normal BBC) Headquarters and the outposts in 
into its own RAM. The same mode. This is necessary for Leeds and Hull through Prestel 
ROM software that achieves the running of games or pro-
this also supplies utility com- grams with critical software effect is that things get too 
mands, including one to timing loops. If the BBC's hot if you try and run twin 
copy the current language own timers are used by the disc drives off the auxi lliary 
into the equivalent of a 16K software then it will not be power socket. 
Delta RAM bank. This could affected by the Delta's extra The card works alongside 
be BASIC, Wordwise, Logo, speed. The BBC's own all other major add-ons, 
anyth ing you wish. This 32K timers operate at normal ROM boards and second 
of RAM can be write-pro- speed and thus the key- processors, 6502 and Z80. 
tected to ensure that it is not board repeat rate and TIME Software such as Bitstik still 
accidentally (or del iberately act as normal. requ ires the second proces-
in the case of protected The Delta card simply sor to operate but, since it 
RaMs) overwritten. plugs into the 6502 socket uses operating system rou-

The bottom 32K can be on the BBC board via a rib- tines, runs very much faster. 
used in two different ways. bon cable. It has one flying Imagine the mouse drawing 
Delta RAM is normally allo- lead which attaches to a pin software, not always the 
cated to all memory below with a special cl ip. Power is most rapid, a favourite utility 
screen memory. Thus zero derived from existing power ROM and your own BASIC 
page, the stack, your BASIC leads on the circuit board programs all going twice as 

NEWSROUND 

of five modules. First is the . 
adventure, The Box of Trea ­
sures. Second is a Mode 7 
wordprocessor, lelelexl gra­
phics editor and a program for 
combining the two, including . 
two frame animation . Thi rd is an 
80 column 'form processor' for 
creating record sheets, data 
sheels, blank forms elc. 

Fourlh IS Box Draw, a gra­
phiCS design program, using 
boxes as bu ilding blocks in 
complex designs. Designs can 
be moved aboul, scaled and 
dumped to a prinler. Fifth is Box 
Maker, a box making program. 
A number of options can be 
taken to produce a variety of box 
shapes, colours and Iypes, a 
source of stimulus for research 
into packaging of all sorts and 
for creative writing. Watch out 
for a review in a future A&B 
Computing. 

Marine Information Manage­
ment Centre and the Times 
Network for Schools. As well as 
communications, the BBCs are 
used for programme develop­
ment, display of Operation 
Raleigh information, word pro­
cessing and research record 
keeping. In Hull a graphics 
mapping system using the Acorn 
Bitstik is being developed to 
show computerised maps of pro­
ject areas. 

The BBC was run off battery or 
generator in condnions of high 
temperature and humidity with­
out any problems and Hull are 
developing a 'jungle box' for 
future expeditions. 

Watford also supply spe­
cial software to allow their 
shadow RAM card to work in 
conjunction with Delta. In 
this case, Delta processes 
away up to &8000 and sha­

. dow RAM is paged in when 
the screen is accessed. 

Delta could revolutionise 
the way we look at software. 
Much of the programmer's 
effort is put into getting 
speed out of the computer. 
With Delta, the effort can go 
into design and originality. 
High level languages will 
produce acceptably fast sof­
tware, even games. 

program and workspace, are and an unfortunate side fast! 

----------------------------------------------------------~. 
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MODEL B/PLUS/ELECTRON 

John Kortink 

One of the most powerlul features 
of the BBC micro is the facility to 
use sideways ROMs. These ROMs, 
fitted in their own sockets inside 
the beeb. can contain many kinds 
of application software: utility sof­
tware, hardware drivers for things 
such as EPROM programmers, fil­
ing systems such as the Disc Filing 
System or even complete lan­
guages such as BASIC, PASCAL, 
FORTH, BCPL, LOGO, etc .. They 
can also hold games or other (BA· 
SIC) programs which are then 
instantly available to the user via 
the standard RFS Rom Filing Sys· 
tern in the OS, which works much 
like the cassette system. 

Sidways ROMs exist in mem-
0ry from address &8000 to 
&BFFF, one of them being active 
at a time in the memory map. The 
OS and hardware can handle 16 
sideways ROMs, but the standard 
hardware in the BBC is 'wired' for 
four ROMs. Expansion boards will 
allow all siXteen ROMs to be used 
but in theory the number of RaMs 
can be infinite. 

Creating your own ROM sof­
tware is therfore very tempting and 
this article will try to tell you how to 
do just that. Unfortunately the fol· 
lowing does require some knowl­
edge of machine code. If you seri· 
ously want to start programming 
sideways RaMs, The Advanced 
User Guide' by Bray, Dickens & 
Holmes, published by The Cam­
bridge Computer Centre is invalu­
able_ It contains important infor­
mation on this subject and is con­
stantly used as a reference_ Of 
course you also have to have an 
EPROM programmer to 'blow' the 
EPROMs for you. 

I will first discuss how the 
()perating System handles the 
sidevJays ROMs and then explain 
how to design the programs, giving 
a base for ROM software with use­
ful machine code routines to do 
standard tasks for you. 

HOW 
lHEOS 
DFALSwrrn 
SIDEWAYS 
ROMS 
First of all any sideways ROM has 
to be recognised by the Operating 
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System. Whenever BREAK is 
pressed or the system is reset, the 
OS will look for rightly coded side­
ways RaMs. The first bytes in the 
ROM, starting from location 
&8000, should contain the follow· 
ing codes (a clear example of this is 
in the program): 

()()-'()2 contain the machine code 
instruction to JuMP to the lan­
guage entry, the entry which will be 
called by the OS when the ROM is 
selected as a language. 
03-05 contain JMP service entry, 
called when the ROM is asked to 
perform a service, such as process­
ing unrecognised commands or 
printing its contents (·HELP), as 
used by most available sidevJays 
RaMs. 
06 ROM type byte (discussed 
below), giving information about 
the entries the ROM has and indi­
cating whether or not it can be rel ­
ocated to be used in a second pro­
cessor. 
07 The 'offset pointer', being the 
offset from &8000 of the locations 
where the essential copyright 
codes are by which the OS recog­
nises a ROM. 
08 A byte indicating the version 
number of the ROM. It is ignored 
by the OS. 
09 A title string, which is printed 
on the screen when the OS selects 
the ROM as a language. In the 
BASIC ROM, for example, this str­
ing is "BASIC", which you nor­
mally see when you press BREAK. 

The locations of the three other 
possible 'strings' , directly following 
the string at location 09 are not 
precisely defined: 

vO-.. an optional version string, 
starting with a &OO·byte. The error 
pointer (locations &fD/&FE) will 
point to this string when a lan­
guage is entered. 
cO-c3 should contain the essential 
copyright codes, on which RaMs 
are primarily recognised. cO is 

pointed to by byte 07 as expiained 
above. The bytes should be: &00, 
&28 (ASCII "("), &43 (ASCII "C), 
&29 (ASCII "I") thus making 
"(C)". 
c4-.. a copyright message, termi­
nated bya &oo·byte. The BASIC 2 
ROM for example contains "1982 
Acorn" after the copyright codes. 
sO-sS directly follOwing the copy' 
right message, these bytes can 
contain a relocation address for 
the second processor when the 
ROM type byte indicates it. 

The language entry is only 
called when the ROM is a language 
and indicates it in its ROM type 
byte_ The service entry however is 
regularly called, whenev" the OS 
requires service_ 

The ROM type byte (byte 06) 
has set bits meaning the following 
things: 

bit 7 If set, the ROM has a se!Vice 
entry. All RaMs should have this 
bit set, as the OS recognises 
BASIC by the fact that it does not 
have a service entry. 
bit 6 If set, the ROM has a lan· 
guage entry. It will be entered on a 
hard reset (CTRL-BREAK) as a 
language when it has the highest 
priority of the language ROMs. 
The ROM in socket number 15 
(lhe highest number) is the right­
most socket.in the computer and 
has the highest priority, Le. is 
always considered first (figure 1). 
bit 5 If set, means the ROM con­
tains a language that is assembled 
to second processor memory and 
that it contains the relocation add­
ress required for copying over the 
Tube. The se!Vice part should be 
assembled normally, as it is only 
accessed by the normal processor. 
bit 1 Must be set. 

The ROM type byte is the byte 
you will find at location &2Al +xx 
(OS 1.20) where xx is the ROM 
socket number_ You can for exam­
ple switch 'off' a ROM by making 
the relevant byte zero, so the OS 

wi ll think it's nol there. 

ENlRANCE 
The sideways RaMs can be 
entered in three ways: via a service 
call to the service entry, via the lan­
guage entry and via an extended 
vector. When the ROM is entered, 
location &F4 always contains the 
ROM socket number. 

The language entry point is 
entered with &01 in the accumula­
tor and the OS does not expect a 
return from this entry_ The lan­
guage should reinitialise the stack 
and probably start reading com­
mands typed in from the keyboard 
after initialising itself. Languages 
are free to use locations &00~&8F 
and &400·& 7FF as their work ~ 
space. 

The extended vectors are vec­
tors similar to the normal OS vec­
tors in page &02, but point into the 
sideways RaMs. This is a powerful 
extension. When a vector is used, it 
replaces the normal vector. The 
vectors are primarily used by filing 
systems in ROM which should 
handle all filing system vectors. 

To make a vector point into a 
sidevJays ROM, consider each nor­
mal vector to have a number n. 
This vector is thus located at 
&200+2·n. To make this vector 
point into a sideways ROM, make 
the vector at &200+2· n point to 
&FFOO+3·n. The OS processes 
extended vectors from there. Then 
ask for the exact start of the 
extended vector table by using 
OSByrE &A8 (168) with X- &OO 
and Y- &FF. This returns the add· 
ress in X (Low byte) and Y (High 
byte). In OS 1.20 this is &OD9F. 
Call this V and finally set the vector 
at address V+3·n to: Low byte 
address in ROM, High byte add· 
ress in ROM and the ROM number 
(held in &F4) respectively. Every 
call to the normal vector will now 
go into your ROM, directly. If you 
have a DFS fitted, you can have a 
look at the table. 

AT YOUR 
SERVICE 
The service entry is the main entry 
point. It is called regularly for ser­
vice tasks_ This includes process­
ing unrecognised * -commands, 
strange interrupts, the ·HELP 
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command and unrecognised 
OSWORD/ OSBYrE calls. On 
entering the service entry the 6502 
registers contain the necessary 
codes: 

A contains the number of the ser­
vice type requested. 
X contains the ROM number of 
the current ROM (also in &F4). 
Y can contain a parameter for the 
required s€lVice 

The calls the OS makes to the ser· 
vice entries of the sidavays ROMs 
can be executed from the key­
board or programs, using 
OSBYrE &8F (143) with the ser· 
vice type in X and eventually a par­
ameter in Y. 

If a ROM does not want to react 
to a service call it should return 
with RTS and all registers pre· 
served. 

When a ROM has provided the 
service hOVJever it should set the 
accumulator to zero, so the com­
mand won't be offered to other 
ROMs. The main S€lVice types, 
code in the accumulator, are given 
now: ~ 

00 Nothing. RaMs should not 
react to this call as it's already been 
handled by another ROM. 
04 Unrecognised command. Any 
unrecognised • commands are 
offered to the sideways RaMs first. 
then to the current fi ling system. 
Disc users who make typing mis­
takes will know this well , as the 
DFS will immediately search for a 
file on the disc using any faulty 
command. 

Languages should get their 
selection command through this 
service call. The command to be 
interpreted is pointed to by loc­
ations &F2 and &F3 plus the Y 
register. The strin~ is terminated by 
a normal &00 Return byte. 
05 Unrecognised interrupt. Ihe 
OS received an unexpected inter­
rupt from somewhere. If the ROM 

11"?11 ??????? 

processes this call , it should still 
return with RTS. not RTJ. 
06 BRK ececuted. A BRK instruc· 
tion has been executed and ROMs 
are informed before the current 
language. Location &FO contains 
the stack pointer after the BRK 
and &FD/ &FE point to the error 
number. OSByrE &BA (186) 
with x - a and Y- &FF will give 
you the ROM number of the ROM 
which was active when the BRK 
was executed in X. 
07 Unrecognised OSBYTE call . 
A, X a nd Y are in locations &EF, 
&Fa and &F1 respectively. 
08 Unrecognised OSWORD call . 
A, X and Y are in locations &EF, 
&Fa and &F1 respectively. 
OSWORD calls with A,&EO are 
not sent to the ROMs but to the 
user vector at &200. OSWORD 7 
(SOUND) will cause this call when 
an unrecognised channel number 
(&2000 to &FEFF) is used. 
09 'HELP command. RaMs 
should allow all other RaMs to 
respond to this call . especially 
when no ROM-specific string fo l­
lows the 'HELP command. The 
string after the 'HELP command 
is pointed to by &F2 and &F3 plus 
the Y register. Any ROM should 
display its name and the com­
mands to which it will respond. 

These are the most useful ser­
vice calls, more calls can be found 
in the Advanced User Guide. 

I will mainly concentrate o n 
making a ROM which will execute 
unrecognised commands, as this is 
used by almost all utility RaMs on 
the market. HOIAI to handle a lan­
guage is much more difficult. lne 
language entry is mentioned for 
some completeness, should you 
want to do that more difficult task. 
NOIAI a ll the important a nd difficult 
OS protocols have been 
explained, I will now discuss how to 
design a utility ROM which will 
respond to • commands. As this 
involves most of the things men­
tioned above, you will have a good 
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understanding of implementing 
sideways ROM software after fol­
lowing this application. Then 
maybe you could even start 
designing your own language! 

AUTIUlYROM 
APPUCAll0N 
The phases in design o f a utility 
ROM are of course a personal mat­
ter, but three 'phases' in the design 
can nonnally be recognised: 

1. TIle design of the communica­
tion routines of the ROM with the 
OS, guiding the right service com­
mands to the right places, includ­
ing the unrecognised· commands 
and the · HELP instruction. 
2 . The design of the main routine 
that handles the actua l • com­
mands Le. compares the com­
mand with a ny commands in ROM 
and, if it recognises a command, 
calls the routine that executes it. 
3_ The design of the actual com­
mand routines, combined with the 
design of the 'system' routines 
which can decode any parameters 
for commands, hand le errors, 
print messages etc ... 

The first thing to do is to define 
the first few bytes of the ROM. the 
ones that contain a ll the OS proto­
col codes and strings. The base 
program gives a good example of 
this. Vou can adjust anyth ing you 
like to suit your own ideas, so just 
try your own deSign, but watch the 
protocols. As the program is fu ll of 
remarks adjustments should be 
easy. Unfortunately the program 
only works directly with BASIC 2. 
because of the EQU instructions 
and the use of 0%. 

The second task in phase 1 is to 
design the routines for communi­
cation with the OS. '{ne program 
contains a simple service entry, 
catching codes 4 and 9, the codes 
for unrecognised commands and 
the -HELP command respectively. 
The routine for · HELP is included 
and the unrecognised commands 
will be sent to the command inter­
preter, a lso included in the pro­
gram, which will compare the 
unrecognised command with 
commands it can execute, and call 
the right routines to execute the 
recognised commands (take a 
look at the simple 'tree' structure in 
figure 2). It uses a table of com-

mands which can easily be 
extended with other command 
names. Detailed explanations of 
a ll these things are in the program. 

The command interpreter has 
now completed phase 2. All you 
have to do now is design your own 
commands and put them in the 
program, giving them suitable 
names. The example commands 
follOWing the command interpre­
ter in the program just do an RTS, 
with which all command routines 
should return. Of course you have 
to fill in the routines yourself, RTS 
alone doesn 't really do that much. 
so now it's all up to you! The pro­
gram, when RUN, will ask you if 
you want a tryout of the com­
mands or not. When you select a 
tryout, you can type in a command 
and the program will tell you 
whether it was recognised or not. 

A fu ll list of commands will 
always be given with the HELP 
command. Just type in the com­
mands, without any leading spaces 
or the normal -. For example, 
change the RTS after the '.plop' 
label, indicating the example 
PLOP command. with LDA-
7:JSR&FFEE:RTS and type in the 
command 'PLOP' in tryout mode. 
You should then hear the familiar 
beep and the computer will print 
'Executed!' . 

When a command is not recog­
nised it will print 'Bad command'. 
When you don't select tryout 
mode, the computer will generate 
the exact code to be put into the 
ROM and tell you from where in 
memory it is stored. This code is 
thus read~ . to be blown into an 
EPROM! The whole program is 
self·explanatory and it shouldn 't 
prove difficult to make your own 
adjustments and changes to the 
program. You will soon discover 
how exciting it is to create your 
own commands! Happy blOVJi.ng! 

John Kortink's own utifity ROM 
containing a host 0/ use/uf com­
mands for BASIC and machine 
code programmers will be docu­
mented next month. So if 'you 
need further inspiration, return to 
his article in the January issue 0/ 
A&B Computing. You never 
know, you may soon be sending in 
an example of your own work in 
sideways ROM! 
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.HELP 
cOl'llilnd 

Service 
Routine 

RO~ 

Unrecognised 
cOMlnds 

interpreter 

IOREM Example Utility ROM base 
~QREH (C) 1985 JK-programs 
30 
40 
50PRINT" "Want a tryout (Y/N) 7"; 
bQREPEATP==INSTR ( " YyNn" f GET$) ~ UNTILP 
70Tryout=(P( 3) 
SOIF Tryout PRINT"Y"'''Tryout s(?lected" 

"No try out" 
90 

100PROCassembler 
110 
120IF. Tryout PROCtryout 
130 

Language 
Rout ine 

ELSE PRINT " N" 

140PRINT"R0l1 code assembled from'" "&:6000 to 1c";"'O'Y.-l 
150 
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160END 
170 
180DEFPROCassembler 
190FOR Option=4 TO 6 STEP2 
200P'l.=IcBOOO:O'Y.=&:6000 
210 IF Tryout P'l.=&:bOOO 
220[OPT Option 
230 
240 
250 
260 
270 
2BO . header codes 
290 - \ ROM header codes 
300. language_entry 
310JMPlanguage 
320 
330 

\ Jump to language 
\ entry routine 

340. service_entry 
350JMPser-vice 
360 
370 
380. ROHtype_byte 
390EQUB&B2 
400 
410 
420 
430 

\ Jump to service 
\ routine 

\ The ROM type byte. 
\ This byte is as 
\ follows in binary: 
\ 10000010, thus 

440 \ indicating a 
450 \ service entry and 
460 \ no I anguage entry 
470 \ or relocation 
480 \ address 
490.Copyright_offset 

500EQUB 
510 
520 
530 
:540 
550 
560 

Copyrigh t_string MOD 256 
\ The Copyright 
\ offset pOinter, the 
\ pointer to the 
\ copyright codes at 
\ the label 
\ 'Copyright _string ' 

570.VerSlon_number 
SBOECUB~04 

590 
600 
610 
620 
630.Title_string 

\ The Binary version 
\ number, for example 
\ ~04, interpreted as 
\ 'Version 4' 

640ECUS"My own Uti l ity ROM" : BRK 
650 \ The title s tring, 
660 \ pri nted when the 
670 \ ROM is selected as 
680 \ a language, wi th a 
690 \ &00 byte as the 
700 \ string termi n ator 
710.Version_string 
720EQUS" 1. 20" 
730 \ An optional version 
740 \ string 
7S0.Copyright_string 
760BRK:EQUS" (C) " 
770 \ The essential 
780 \ Copyd ght codes 
790 \ starting with a &00 
BOO \ byte 
BIO . Copyright _message 
820ECUS"198S Examplesoft":BRK 
830 \ A copyright message 
840 \ terminated wi th a 
850 \ &00 byte 
860 
870 
BBO 
B90 
900 
910. language 
920RTS 
930 
940 
950 
960 
970 
9BO 
990 

1000. service 

\ The language 
\ routine 

1010 \ The service routinf~ 
1020CMP.&04:BNEnot command:JMPcommand 
1030 \ -Check .for code 
1040 
1050 

\ unrecognised 
\ command 

1060.not command 
1070CMP.&09:BNEnot help:JMPhelp 
10BO \ -Check for code 
1090 \ .HELP 
1100.not_help 
1110RTS 
1120 
1130 
1140 
1150 
1160 
1170 
1180 
1190.help 

.\ Exi t service 
\ routine 

1200 \ .HELP routine 
1210 PHA:TXA:PHA:TVA:PHA 
1220 \ Push regist~rs on stack 
1230 LDV.O 
1240.heO LDAtitle,V:INV:JSR&FFE3 
1250 t::J'Fe&OD: BNEheO 
1260 \ Print title string 
1270.he2 LDV.O 
12B0.he4 LDAcmandos,V:BPLhe6 
1290 CMP*&FF:BECh.9:LDA •• OD:INV 
1300 . he6 JSR&FFE3: I NV:BNEh e4 
1310 \ Print commands 
1320.he9 PLA: TAV:PLA:TAX:PLA:RTS 
1330 \ Exit .HELP rou tine 
1340 \ (and thu s the ROM) •• • • 

A&B COMPUTING DECEMBER 1985 



-

1350. t i tle 
1360EQUS " Ut il ity ROM 1.20":EQUB&OD 
1370 \ Title string 
1 380 
1 390 
1400 
1410 
1420. cmandos 
1430 \ The command table. 
1440 \ This t ab le contains the 
1450 \ commands fol lowed by their 
1460 \ addresses in the ROM. 
1470 \ The end of the table i s 
1480 \ indi cated by an &FF byte. 
1490 \ Note that the fi rst byte 
1500 \ of the address is the high 
1510 \ byte, and thus always &ao 
1520 \ or greater (. Minus') 
1530 
1540 \ Example command names 
1550 \ a n d their addresses 
1560 
1570EQU5 " PLOP " : EQUW F Naddr ( " plop") 
1580EQUS"ZAPPER " : EQUW FNaddr (":zapper") 
1590EQUS " DINK": EQUW FNaddr ( "oink") 
1600EQUS " PLOK" : EQUW FNaddr ( " pi ok " ) 
1610EQUS"CRASH " : EQUW FNaddr C "crash") 
1620 
1630 \ etc. etc. 
1640 \ (more command s can be 
1650 \ added very easily) 
1660EQUB&FF 
1670 \ end of table 
1680 
1690 
1700 
1710 
1720 
1730. command 
1740 \ Command i n terpreter 
1750 \ Remember 'F2 and LF3 
1760 \ plus Y point to the 
1770 
1780 
1790 
IBOO . inO 
1810 
1820 
1830 
1840.inl 
1850 
1860 
1870.in2 
1880 
1890 
1900 
1910 
1920 
1930 

\ command to be interpreted 
PHA:TXA:PHA:TYA:PHA 

\ push registers o n stack 
STY&82: LDX#&FF 

\ Store Y and prepare X 
\ X points i n to the command 
\ table 

LDY&82:DEY 
\ Get original Y position 
\ and prepare for fir st INY 

INY: INX 
\ Increment both pointers 
\ to next characters 

LDAcmandos,X:BMIin4 
\ Get current character 
\ in tab l e. BMI detects 
\ the add r ess after the 

1940 \ c:o~mand, indicating a 
1950 \ succ:esful match, or the 
1960 \ e n d of the table 
1970 CMP(&F2),Y:BEQin2 
1980 \ Compare the characters 
1990 \ and if they match, carry 
2000 \ on comparing u ntil t he 
2010 \ address is reached 
2020.in3INX:LDAcmandos,X:BPLin3:INX 
2030 \ No succesful match, so 
2040 \ skip over bytes 
2050 \ in command tab l e to get 
2060 \ X to the next command 
2070 LDA(&F2) ,Y:CMP#ASC"_ " :BNEi nl 
2080 \ If current character not 
2090 \ a full stop, carry on 
2100 \ comparing. This detects 
2110 \ abbreviations 
2120 INY: DEX 
2 130 LDAcmandos,X:BNEi n 6 
2 140 \ put Y to next character 
2150 \ and A to high byte of 
2160 \ address, then join the 
2170 \ 'succesful match' 
2180.i n 4 CMP#&FF :BEQin7 
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2190 \ if the end of'the tab le 
2200 \ is reached without a match 
2210 \ then exi t with carry set 
2220 \ (n ote it is already set 
2230 \ by the CMP) indicating an 
2240 \ unsuccesful search 
2250.in6 
2260 J:IF Tr yout [ OPT Dpticn:SEC:SBC.&80-&60 

OPT Option 
ELSE l 

2270 STA!.81 
2280 
2290 
230 0 
2310 
2320 
2330 
2340 
2350 
2360 
2370 
2380 
2390_1 n7 
2400 
2410 
2420 
2430 
2440. ex i 
2450 
2460 
2470 
2480.in8 
2490 
2500 
2510 
2520 
2530 
2540 
2550 
2560 
2570 
2580 
2590.plop 
2600 
26 10 
2620 
2630 

\ Store high byte of address 
LDAcmandos+l,X :STA&80 

\ Store low byte o f address 
STY&B2 

\ Put away current Y 
JSRi n8 

\ Call the command 
\ r-outine 

CLC 
\ indicate 5uccesful 
\ execution 

PLA:TAY:PLA:TAX : PLA 
\ restore registers 

BCSex i : LDA#O 
\ If the command has been 
\ executed, zero accumulator 

RTS 
\ exit the command routi ne 
\ (and thus t h e ROM) _ __ _ 

JMP (&0080) 
\ jump indirect to the 
\ command address 

\ Then the command routines 
\ follow. _ •• •••••••••• • .••• 

RTS 
\ of course you have to fill 
\ in the routines yourself 
\ Just RTS doesn't do that 
\ much' 

2640 
2650.zapper RTS 
2660 
2670_oink RTS 
2680 
2690.plo k RTS 
2700 
2710.crash RTS 
2720 
2730 
2740 
2750]NEXT 
2760ENDPROC 
2770 
2780DEFFNadd r CAddress$) 
2790A%=EVAL(Address$) 
2800 IF Tryout AX=AX+&8000-&6000 
2810= AXDIV256+(A% ANDLFFlt256 
2820 
2830 
2840 
2850 

REM Reverse Hi gh/Low bytes 

2860DEFPROCtryout 
2870 REM Tryout commands 
2880PRINT"'Tryout mode " 
2890REPEATPRINT "Command?" 
2900INPUTLINE$&7AOO 
2910 REM Input command line 
2920IF$&7AOO="HELP "' A%=9:CALLserv i ce:UNTIL FALSE 
2930 REM 1HELP i n struct ion 
2940?&F2=&00:?&F3=&7A:Y%=0 
2950 REM Set pointers to command 
2960A%=4:IFCUSRserv ice AND&FF)=O PRINT"'Executed! "' 

PRINT"Bad Command" 
2970 REM Set A to code for 
2980 REM unrecognised command (4) 
2990 REM and call service rout ine 
3000UNTIL FALSE 
30 1 OENDPROC 

ELSE 
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we thought it was 
ab0U! time vye put you 

m the plcture__ _ 
When we introduced our AMX Mouse to BBC Micro 

users, the response was phenomenal. 
And no wonder! 
It was regarded as 'pushing the BBC to its limits' and 

hailed by the press as 'probably the best input device that 
has appeared recently. The AMX Mouse brought to BBC 
Micro users the same sophisticated, positive control that 
had, until then, been the province of the more expensive 
computers, like the Macintosh. 

Now we announce a new enhanced software 
package which, can be used with a traditional keyboard or 
joystick but truly comes into its own when used with the 
AMX Mouse. 

AMX Super ROM and Super Art adds colour to the 
features of the original AMX ROM, on a new 16K ROM. 

It dramatically extends the original AMX ROM facilities 
to include Pull Down Menus, over lapping colour windows, 
colour patterns and an extended Icon set in all graphic 
modes. 

Speciallywritlen to be usable with the vast majority of 
BBC Systems including 2nd processors, the Aries RAM _.:::;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;.;..---...... -------... 
Board, the BBC + Shadow mode, tape, DFS 
and ADFS. 

The kernel of the Super Art program is 
included in the 16K ROM, providing tape and I 
users with a Mode 1 colour drawing program. 

But Super Art rea lly comes into its own when 
used on a disc based system; a host of additional facilities 
can be selected direct from the screen. 

Colour pictures can be created in dot resolution up to 
A4 size by scrolling the screen window, over the picture. 

Other facilities include colour pattern editing - use of 
icons, additional text styles, various copy facilities and a 
superb colour Zoom. 

Pictures can be printed out in 
(Integrex) or shades of black and 

on Epson compatible printers. 
can be astonishing! - you can even store 

I 
The AMX Icon np<jip 'npr facility gives you further 

freedom to design and your own custom icons for 
use in your own programs. 

This fabulous new package costs only £89.95 - a 
price as remarkable as the package itself - and includes 
a fully illustrated operating manual. 

If, however, you are afraid of mice, you can purchase 
just the software package plus the 16K Super ROM for 
just £49.95. 

You will still achieve some pretty remarkable results 
using your keyboard or joystick - not nearly as gooc as 
with the Mouse of course - but you can always add one 
later on for just £40. 

Then you'll really be 'in the picture'. 

IM A G I N ATION A T YOU R FIN GE R T IP S . 

BOTH THESE EXCITING PACKAGES ALONG WITH OUR SUPERB RANGE OF AMX ROM AND SUPER ROM COMPATIBLE SOFTWARE ARE AVAILABLE FROM ALL GOOD 
COMPUTER DEALERS OR BY SENDING CHEQUE OR po. TO FREEPOST ADVANCED MEMORY SYSTEMS LTD. . GREEN LANE, APPLETON, WARRINGTON, WM 5NG. 

FOR INSTANT ACCESS OR VISA ORDERS, RING (0925) 602959/602690. 



Now you can stretch your imagination; 
without stretching your buaget. 

Frcm Actv.:n;ed Memory Syste-nscanes an 
rfesistable ~001 cl Iro1 d'ivel sdtwae that 
AMX foIo..r3e, ROM ald AMX ~ RQr...1 o.vners 
can reaIy get th:i" teeth nto! 

Seven ro~~, so 
corTllf~, they wI rTlIYe than satisfy even 
the rn::JSt c:le11aldng BBC Mao user ald v.t.en 
ca..pied with the AMX tJoJse wil broaderr the 
lu"izoos 01 the BBC Mao to new, Uldreaned cl 
standards cl soptis\catoo. 

AMX PAC,fi"1At(ER 
high resctJtoo M T ypeseting and 

16KI'P~ 

'ltxJ ca1 bad n \\brd>Mse and Vrf!i-J lies ex type ci'ectly _screen. 
An n:::redbIe 'Cut and Paste' facily rdJdes ewyi'lg, rotatilg. 

stretclTlg and zoomilg. 
For the proIessi:lnaI tco:h there is N L Q high q.,elity~, and 

)'QlJ can dtxnp Mf part d, Cl' lu. A4 page. 
AMXSDZ ICON 

No,v, 'Nith a 30 ZICON }QJ can transform three di"nensi:naI vector 
data and translate them I1to on·screen graphc:s. 

You "" Pm ex Plo! racJIios to _ per_ <rod oWce 
wtp.rt _ lex «he<:£~ "",,<>TO """ as ART - UTmES <rod -. There is even the facity to SketCh il tv.o cinensi:ns and a:::rM:!rt to 
(tree c.i'neosOls cn:::l auto SW¥ generatrT. 

Some nerestfig eo<ar<'e cbjec~ on fie itl.<fe - _ - jet 
pIcVle ax:l docIec<tledfom. 

AMX DATABASE. 
Database is a brand OON Sl(lef fiM1g progran featlSng 1()(X) 

records ald lI"lIit'Tited fiek:!s per record. 
It has a pa.ver1u1 search and sort faciily and user frierdy edit and -. In fa:::t it is probatiy the most actv;n:ed user friendty database 

-foday. 
Special features rrtJde: User defnalje screen format IQ' recad 

<ispIay - raWn occess lies -~ fast srn - flexible pTlteI' cUl'll 
.n:I screen dspIay. 

AMXXAM 
A 0Cand new .n:I exdtrIg eru::atmal ~ with maxrrun 

flexi:iily. <*lwi1g a rnJtitude d qXbns .n:f variafuns. 
With XAM}QJ can create a ~ dti::e exam wt1dl....wd not 

be aller~ I:¥ the ex~. 
And ~ coo hcorpcrate witITi the questms, J(X.Jr (}Ml p(:tures, 

created 0!1 AMX ART, build.lg the fnished JXlure ' ito the qUz and 
providilg an extra and fasci1atilg aspect to the exarni1atoo. 

AMXillSK. 
The CCI'fl)Iete h:Jme or dTl:e acquisitUl. 
Yru wI 'Mlldef I'l:)N ~ ever managed withOut AMX Desk. 
W pOOI.)<)lI' Mouse and select the fotwilg additblal aids: 
MEMO-PAD for LP to tIYee pagesd text 
TELEPHONElAOORESS BOOK with 200 ex 400 scrOOg entries 
DIARY with three rT'O'lIhs caIenda'" 
ALARM to remi1d ~ atxut. ~ 
CAI£ULAlDR - Yes! A ItA fLOCtOO e<*::Ua1Or that c:anx be klst 
oc suffer Ilat batteries, .:rd <rrf wilOON can be ~ 10 'PI" 
prnter at the totx:h cl a buttm. 

THE ORIC]NALAMX ART PLUS UT!l.IT!E'i. 
NON available as a sng1e package t\MJ cl AMX's rrost J)q)l.IIa 

prog<amS. 
AMX ART is a St.perb mode 4 g~ progra-TI, rnakfig fIJ use cl 

wi"Kla.Ys, ic:orl!., rrreros and poi"Jters, it ab'IS ~ 10 create 'PI" ONn 
pebJes ald the tmt cl grcpW: feaues n AMX UTIUTIES i1cl..01g a 
f.nasoc zocm facity fa' accuate anenctnents to )WI' ART pictures -
({le 00t becomes a character. 

Yo.J can alsO rTICM;!, ctP1, rdate, reflect, erflance ci'des, ct"aN 
~ ald arcs, eYer"I pm: (:ens. 

Border can be added <I1d pelt.res strW;d oo:J centred Ioc savi1g 
am prfitilg. AI pictlXes can be baded ilto AMX PAGEMAKER, AMX 
3D ZIGON, AMX XAM, AMX PAINT POT. aldAMX SUPER ART. 

AMXPA INTPOT. 
The picltJres}(lU have created 'Nith AMX ART rwld enhcn:;ed with 

AMX Ulilties ca1 rtt:NJ be cobJred n, usi1g PAINT POT. 
They wi burst nto ~fe 'Nilh rd!. vhrant cob..rs, a1d with a palette 

cl 256 cilferenl shades you sIuJkj rot be stDrt: cl ilspi'atoo. 
'bJ can even stoce l4J to 20 lt5tralO1s n Pi::ture sro.v mode, 

then <ispIay them n sequen::e. 
To start }OJ ctf we have ItlJded eQtt exciti1g picues n the 

"""""". 

IMAGINAlION AT YOUR FINGERTIPS. 

All THESE EXCITING AMX ROM AND AMX SUPER ROM COMPATIBLE SOFTWARE PACKAGES ARE AVAILABLE FROM GOOD COMPUTER DEALERS OR 
BY SENDING CHEQUE TO PO TO FREEPOST ADVANCED MEMORY SYSTEMS LTD. GREEN LANE, APPlETQN, WARRINGTON WM 5NG. 

FOR IN::''TANT ACCESS OR VISA ORD£RS TELEPHONE (0925) 6029591602690. 



SOFT SECTOR 

SoftSeetor 
Into the top league. That's where 
Matchday is leading. That's where 
Ocean have taken the BBC with 
this football simulation. 

The special screen fannat of 
Matchday displays an atypical 
Saturday afternoon, but a scene 
fairly well known to players of 
sports simulations on other mic­
res. A stand in the background is 
full of spectators, som e weird char­
acters there are too. There's an 
electronic scoreboard which 
records the goal tally and counts 
down the time. No 45 minutes 
each way in this game. The Acorn 
and Ocean logos are painted on 
the hoardings. 

The players are about to move 
into position on the ultra green 
sward. Wembley eat your heart 
out. It must be synthetic! Remar­
kably quiet for a big match. 

Getting some life out of a micro 
must be very difficult. Some real 
vitality I mean. Many sports simul· 
ations fall flat. They just cannot 
cast the spell on the p layers which 
makes them forget how exciting 
the rea! thing is. Matchday wins 
through because the program­
mers and designers have created a 
very playable game, recogniseably 
football. 

FOUL! 
REFEREE? 
Matchday can involve you (presu· 
mably as player/manager) versus 
the computer or versus a mate. 
The keys are user defineable as in 
every good two player game. It's 
joystick compatible so you can lay 
back and play it cool like Glen 
Hoddle or get stuck in like Peter 
Reid. 

The smooth sidevJays scrolling, 
clever sprite movement and design 
and character detection are a ll ele· 
ments in the success of Matchday. 
The sprites are rather cherubic but 
clever design takes away the usual 
flat impression. The angle of the 
pitch helps give the effect of depth. 
And of course there are multiple 
shapes per sprite to create the 
movement on the ball. The goal­
keepers are particularly leaden in 
their movement, crouched ready 
to spring. Hit the fi re button and 
they dive left or right for spectacu­
lar saves. 

The deSigners have come up 
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with a system results in pretty real· 
istic play. The player's attention is 
focussed in the area of the ball car· 
rier. This is the sprite currently 
under control. The opposition 
have control of their nearest 
player. if you are playing the corn· 
puter, then the old adage 'don't 
hang onto the ball too long' 
applies. Best to knock it out to the 
wings, Brian. 

Jinking, dribbling and shielding 
the ball can a ll be achieved with 
considerable realism. What you 
can't do, once you get into the 
opposition penalty area, is take a 
dive! There are no fou ls in this 
game. Therefore there is no reL So 
no appealing for hand ball. Where 
in reality you would have 
obstructed or brought a man 
down, in Matchday, the chubby 
midfielder, defender or striker just 
rides the tackle and gets a head 
start on the path to goal. 

SEfPIECES 
The ball can go out of play. The 
computer takes a mean corner to 
the far post but, alas, no Terry 
Butcher to nod it down, alas no 
proper heading at all in Matchday. 
You can intercept the ball with 
your body or head and use this 
technique to push the ball past the 
opposing player. 

If it's a goal kick, a defender 
steps up. It's difficult to get a 
decent clearance out of him and 
relieve the pressure area on your 
penalty area. He's a bit like a table 
football player with a weak left 
wrist in defence. The knack is to 
take a run at the ball and time your 
fire (or as it should be renamed for 
Matchday 'boot') key. 

If the ball goes for a throw·in, a 
player automatica lly jogs over to 
take it. He doesn't wipe the ball on 
his shirt, nor does he grab a f€\.V 
yards wandering down the touch· 
line. You can control the direction 
of the throw and a quick upfield 
throw can set an attack rolling. 

Lifting the ball over defenders' 
heads is not difficult. But nor is lift· 
ing it over the bar! As you practice, 
the right moments to shoot 
become easier to judge. The first 
area to improve is your ability to 
quickly assess which of your play­
ers is now under keyboard or joys· 
tick control. This player can 
change quite rapid ly as the ba ll 

Division One for Ocean's 
Matchday as football 

returns to the BBC for the 
first time this season! 

Mf=lTCH .......................... ~,, ',"- ,,' 

OPT:I:OnS 

2 TWO PL~~€R G~M€ 
3 D€~:I:n€ conTROLS 

5 ::rO:::lST:I:CI< 

OC€f=ln SOt="TWf=lR€ 

bounces around out o f tackles 
near the penalty area. The sooner 
you are in control, the quicker you 
can act. 

Matchday is veryplayable. Artifi ­
cial o f course but very entertaining, 
especially in two player mode. It's 
the first sports simulation on the 
BBC which has really succeeded in 
providing a playable game on 
screen. Football Manager is excel· 
lent in its way but in Matchday, you 
are the player on the field. It's great 
running down the wing looking to 
centre the ball and your first goal, 
well , a dream come true! If you are 
a football fan then Matchday will 
not d isappoint. If you are a games 
player then Matchday should 
prove a nevJ challenge to your 
skills in a brand nw environment. 

It's appropriate that Ocean, who 
hale from Manchester and have 
Liverpool connections should be 
the ones to bring football coverage 
back onto the BBC this season. 
Three points to Matchday. A real 
winner. 
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COMPETITION COMPETITION 

A description defying 
Adventure. And you might 

be luckY enough to 

Bored of the Rings has already 
been haifed as a classic, we reckon. 
It must have been, somewhere. 

It's the all time antidote to 
goblins, Gandalfs and gaping 
caverns. 

Apparently a small gnome-like 
figure was seen climbing the stair­
case to SilverSoft and , when 
accosted, threw down a small plas­
tic case while reciting the following 
verse: 
I will return in two weeks 
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it! 

This game for to seek 
And if it's not in the shops 
The industry's in for the chop. 
He wandered off muttering threats 
about Middle Earth software 
exports and bouncing elephants. 

Silversoft took this threat very 
seriously indeed and thus Bored of 
the Rings was published. 

The wizard you can see on this 
page is an important character in 
the game Bored of the Rings. He 

has just paraded around the Per­
sonal Computer World Show for 
eight hours and is beginning to 
look a little tatty. It's also very hot 
inside that getup. 

What you have to do to win a 
copy of Bored of the Rings is to 
invent an original and amusing 
caption for our Wizard. Just what 
was he saying (hewasa she on one 
day of the show!) as our photogra­
pher snapped this picture? 

Write your caption on a post­
card or en velope if you don't 
wish to cut out the form below. 
Don't forget to include your name 
and address. 

I think the Silversoft Wizard is say' 
ing: . .... ..... . ... .... ... . . 

Name . 
Address . 

Postcode .. 

Send this coupon (or separate 
sheet) to Bored of the Rings, A&B 
Computing, Number One Golden 
Square, London W1R 3AB. The 
final date for your entries is 10th 
December 1985. • 

A&B COMPUTING DECEMBER 1985 



new 

~ Addictive launch BOFFIN ~ 
A Mad Professor on the Loose 

crucial 
hazardous 

i with an 
It or a leap from a great he ight, and trampoli nes 

are to i which help him 10 " bounce" his way to safety. 
However, there is added danger as hideous creatu res are lurking Wait ing for Boffin to stray too 

c lose to their fatefu l grasp! 
Boffin is available for BBC '8 ' and Electron priced £9.95. 

STRINGER 
Stringer is an arcade adventure 
game in which you are a press 
photographer set the task of 
snatching a shot of a Film Star in 
an hotel. The game is tantalisingly 
playable, graphically excellent and , 
of course - Addictive! 
Available ... Commodore 64 £6.95 

FOOTBALL MANAGER 
The All Time Classic 
Available ... Spectrum 48K £6.95 
. .. Commodore 64 £7.95 . 
Amstrad CPC 64 £7.95 ... BBC 'B' 
£7.95 . . . Electron £7.95 . . . Dragon 
£5.95 . . . Vie 20 £5.95 . . . ZX81 £5.95 

7a Richmond Hill, Bournemouth , Dorset BH2 6HE ------------­Please send me: 
, 

... 0 casselte(s) for Boffin for ........ ...... .... ..... .. ... ...... ... .... .. (computer) , 
• 0 cassette(s) for Stringer for ... .. ... ....... ... .......... ..... ... .... (computer) 

1 1~n~~=~~~~~:~:lt~~~~:~~~~r!~r .. . .... . ::: .. ::: .. : ..... (.~~~:.~~:~~ I 
Please debit my Access card No L., . . . . •. .. .. . .. . .. . . .. .. . ... .. .. .. . .. , 

'Delete as applicable 

. . . . .. . . . ... . .. . .. . ... . .. . . . .. . . .. . . . . . . .. .. .. .. .. .. . , 
. ........................................................................ , waiting for you. 

• mes· 
7a Richmond Hi ll , Bournemouth BH2 6HE 
Telephone: 0202 . 296404. 

~ .. ~~-- .~ 



When writing programs in BASIC, 
I find that a number of similar 
operations are needed in a variety 
of different programs. It is good 
programming practice to write a 
library of routines for such oper­
ations and to incorporate them 
into n0JJ programs as required. 
The fourteen FUNCTIONS and 
PROCEDURES shown are for a 
selection of common operations 
which I hope readers will find use­
ful , either as they stand or with 
some modifications. 
PROCRT This PROCEDURE 
simply causes a wait in a program. 
It prints RETURN at the bottom 
right of the screen to remind the 
user to press this key when he is 
ready to continue. It is used when 
information has been presented 
on the screen and the user needs 
time to read it. &D is the hexadeci­
mal number of the RETURN key. 
Any other key could be used by 
changing this number and the 
PRINTed message. Key numbers 
in hexadecimal are on page 497 of 
the User Guide. 
fNSC This FUNCTION takes a 
character string and picks out its 
first character. If the character is a 
lower case letter, it is converted to 
an upper case letter by subtracting 
32 from its ASCII number. Its pur­
pose is to identify single character 
responses to requests such as 
menu seJections. The conversion 
to upper case is to simplify the 
identification of menu items using 
IF statements where only the 
~pJ>'?r case need be tested. 
PROcn.A title or other message 
may be incorporated into a 
PROCEDURE as illustrated by 
PROCTI., which is used to display 
a title as often as necessary. SPC4 
needs to be adjusted according to 
the length of the title and its posi­
tion across the screen. PROCTL 
can also be used in printed output. 
PROccr This PROCEDURE 
clears the screen before using 
PROCTI. to display a title at the 
top· __ 
PROCGE An error message for 
general use is created by this 
PROCEDURE. Insert your own 
messag<! after PRINT. 
PROCES A signal may be printed 
whenever an error occurs by using 
this PROCEDURE. Clearly, any 
signal could be used. In MODE 7, 
any colour or flashing colour code 
could preceed the signal. Person-

Useful multi-purpose 
functions and procedures. 

ally, I use PROCGE followed by a 
brief error message when my pro­
grams detect an error for which a 
ePecific message would help the 
user. Notice the; after the message 
tg suppress the nevJ line. 
FNNR(J$,J,K) Every program­
mer should be aware that anyone 
using a computer may accidently 
enter a number which is outside 
the limits acceptable to the pro­
gram. Consequently. the program 
might collapse or not work cor­
rectly. FNNR allows a program to 
ask for a number within a specified 

range. Three parameters are 
required: J$ is the prompt describ­
ing the number, J is the minimum 
acceptable input and K is the maxi­
mum acceptable number. J and K 
may be negative but K must be 
greater than J.1f a number outside 
the range is typed in , then the 
FUNCTION tells the user the limit 
and asks for the input again. The 
input may be an'Y BASIC expres­
sion using + - '13 ( 1 and the 
figures 0 to 9. However, spaces 
and variable names are rejected. 
For example, if a program needs 

PROGRAM LISTING 

an interest rate to be specified, the 
program might be written as: 

INTRATE - FNNR("Specify your 
interest rate, %",2,251 

where the programmer considers 
that 2% and 25% are the minimum 
and maximum suitable values. It 
will not be possible to input a num­
ber outside this range. Possible 
inputs would be 8.25 or 
7.5'( 1.1+.251. The latter expres­
sion would be evaluated and 
INTRATE would have the value 
10.125. 
The length of an object might be 
input using 

LENGTH - FNNR("Length in 
inches",5,1251 

30000DEFPROCRT:LOCALJ7.:REM Wait (8233) 
30010PRINTTAB(33.24);"RETURN";:REPEATJ7.=GET:UNTILJ 
7.=&D:ENDPROC (8E83) # 

30050DEFFNSC(J$):LOCALJ7.:REM Single capital (b82E) 
300bOJ7.=ASC(J$):IFJY.)9bANDJ7.(123J7.=J7.-32 (8bb9) 
30070=CHR$(J7.) (7988) 
30100DEFPROCTL:REM Title (C95D) 
30110PRINT'SPC4"Spur and Helical Gear Design'" 
:ENDPROC (1877) 
30150DEFPROCCT:REM Clear. title (444A) 
301bOCLS:PROCTL:ENDPROC (A8F5) 
30200DEFPROCGE:REM General error (4108) 
30210PROCES:PRINT"Inccrrect input":ENDPROC (8458) 
30250DEFPROCES:REM Error signal (8b7D) 
302bOVDU7:PR.INT" _________ ";:ENDPROC (88D9) 
30300DEFFNNR(J$.J.K):LOCALL.L$.J7..K7..L7..MY.:REM Num 
ber in range J to K (395A) 
30310@Y.=&808:PRINTJ$;:INPUT" ? "L$:LY.=LENL$:IFLY.=O 
L=0:GOT030315 (bF43) 
30311K7.=0:FORJY.=1TOLY.:M'Y.=ASCMID$(L$.JY.) (ODb3) 
30312IFNOT(M'Y.)39ANDMY.(440RMY.)44ANDMY.(580RMY.=94)KY.= 
1:JY.=LY. (b35A) 
30313NEXT:IFKY.=lPROCGE:GOT030310ELSEL=EVALL$ (A21C 
) 

30315IFL(J PROCES:PRINT"Minimum ";J:GOT030310 (517 
D) 
.30320 I FL)K PROCES: PR I NT "Mal{ i mum "; K: GO.T03031 OELSE= 
I-. (b082) 



PROGRAM LISTING 

303$OJ:)e:I"FN~~(J'$~J,~~ :(..OCA!-L:R'EI'\Int.fifijJe:r lnr""ngl;! ~ 
1"0861 . 

·S(jts$(lL=fllll\lf{(..l".J.I<iJf ~FL<>J"'tl.. :f>t~t;It::e:S~f>R'lNT'" N.:'d:. .tnt. 
~9·e!"'· :\SQTd;$9;$goIiLl:;f!"'Lti=935) . .' . . . .' .. 
3O.~q6nl;~~p{.l:~r~~l'Ia~a.ain9 ·.C~7e6r 

.' '3f:1~toiF"li=:~jt:t;,s:f>'.Rt t>I1'spe~!"'~Sl'RlNEI$~26 " •• ) :FOR~"l!6. 
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to which the user might type SOO/ 
25.4 if his length is SOO mm. 

FNIR(J$,J,K) This is similar to 
FNNR except that it rejects non­
integer numbers and is useful 
where a whol~ number must be 
input It uses FNNR 

For example 

DAYS ~ FNIR("Number of whole 
days",7,2S) 
will not accept 18.25 as an input. 

PROCHD(J%) This is an exam· 
pie of my own personal program 
heading. No·readers VJiIl want this 

as it stands but you may glean 
some useful ideas from it. It is a full 
screen display which I use for a 
gear design program in MODE 7. It 
is mostly PRINT commands but 
notice that PROCHD(O) sends the 
display to the screen and 
PROCHD( 1) sends the display to 
an EPSON RX printer. line 30410 
is omitted from printer output and 
line 30420 is excluded from screen 
output. Lines 30430 onwards are 
output to whichever device is 
selected. 

On the screen, S H G D is in 
double height characters. The 
VDU command in line 30420 

indents the printing by 20 spaces, 
sets a skip over perforation, sets 
enlarged print mode a nd empha­
sised print mode. This VDU com­
mand is suitable for an RX printer. 
As in some of the other PROCE· 
DURES, I have used colour codes 
in the printing to make the display 
more attractive. U nfortunately, 
these do not show on the printed 
output so I leave readers to make 
their O\All1 colour arrangements. 
Whenever I write a n€\AI program, I 
simply change the relevant lines of 
this PROCEDURE. 
PROCCF and PROCCN These 
PROCEDURES switch the cursor 

off and on respectively. I dislike a 
flashing cursor except where it is 
useful. 
PROCPN and PROCPF The 
printer is switched on and off as 
required by these two PROCE· 
DURES respectively. They are 
used in PROCHD. The screen is 
disabled when the printer is on so 
that the printed material is not dis­
played on the screen. 
PROCH. This is my menu reply 
PROCEDURE. This asks for the 
first letter of a menu item and 
identifies the key pressed in reply 
without RETURN being used . 
After use, X$ contains the first let­
ter of a menu item which can be 
identified using IFs. FNSC and 
GET$ are used. For the identifica· 
tion of menu items, I use the first 
letter of a representative word but 
it is sometimes difficult to select 
menu list.s with a ll different letters. 

GENERAL 
COMMENTS 
The line numbers start at 30000 so 
that the FUNCTIONS and 
PROCEDURES can be appended 
at the end of any program. They 
may conveniently be stored on 
tape or disc using ·SPooL "file­
name", followed by LIST and then 
'SPOOL to close the file, as 
explained in the User Guide page 
402. To add the routines to any 
program, at any stage of preparing 
it, simply -EXEC "filename". Alter­
natively, the routines could be 
typed using WORDWISE and 
saved in a file. Again • EXEC "file­
name" would incorporate the rou­
tines into a program. 

Notice that some of the routines 
use other routines so if you only 
wish to use a few of them, make 
sure that you have included any 
others which may be necessary. 
The routines have been written to 
use the minimum amount of com­
puter store by using short variable 
names, no superfluous spaces and 
a minimum number of line num­
bers. The REMs may, of course, be 
omitted. 
r hope that readers will find some 
or all of the routines useful with 
modifications where appropriate. 
Perhaps the ideas presented will 
encourage readers to develope 
their own program libraries to suit 
their personal computing uses. 



MODEL B/DDFS UPDA TE/DOUBLE DENSITY 

Doublingup 
TonySe/f 

Simplfied volume handling 
from UDM plus part 1 of 
the official upgrade from 

Acorn 

saved to becomes the current 
volume. Of course you still have 
the option of manually selecting 
the volume with 'VOLUME,which 
now accepts lower case as well as 
upper, but I suspect that this com­
mand wi ll become more or less 
redundant to most users. 

UDMUPDATE 
In the October issue of A&B,Clive 
Grace commented in Feedback 
that the UDM DDFS was one of 
the best around, but couldn't they 
do something to clear up some of 
the gremlins which existed in the 
version 2.00. Well Clive must be 
psychic, as UDM have recently 
released a version 3.1 which 
should put matters right. 

UDM have made some very 
nice improvements to this version, 
which certainly makes their system 
one of the easiest to use for a 
novice. 

All the major changes centre 
around the expanded volume 
facil ity in double density mode -
unfortunately, they have done 
nothing to improve on the maxi · 
mum number of files available in 
single density, which still remains 
at the standard 31 . 

Version 2.00 gave you the facil· 
ity to • EXPAND the disc catalogue 
in double density mode, increasing 
the maximum number of files to 
120, by adding three extra 
volumes. Each volume was cap­
able of holding 30 files. These 
could be selected by 'VOLUME 
Idrv><vol. (where vol was a letter in 
the range A - D). Version 3.1 uses 
the same system, but makes the 
volumes easier to access. In fact 
the user need not know how the 
volumes are organised at all. 

The ·EXPAND command has 
been removed and replaced by an 

Table 1 Benchmarks 

option available after formatting. 
The formatting command itself 
has has been improved upon, as it 
now displays the track being for­
matted during the operation. I 
think it is a lways reassuring to 
know a program is actually doing 
something. After the formatting 
has been completed you are asked 
whether you require expanded cat­
alogues and then whether you 
wish to format another disc -
again a useful addition. 

lRANSPARENT 
VOLUMES 
The best improvements, however, 
are to the way the system manages 
the volumes for you. In version 
2.00, if you knevJ a file was on a 
disc, but were unsure about which 
volume, you could invoke the 
·FIND command to search all the 
volumes for you. On finding the 
file, that volume would be selected 
in preparation for a load com­
mand. Well version 3.1 does not 
have this command, instead you 
just load the file. If the file can not 
be found on the current volume it 
automatically selects the next 
volume and tries again. It does this 
for all four volumes, before issuing 
a fi le not found error. Similarly, 
when saving files, if the current cat­
alogue is full, it will select the next 
volume and so on until it finds free 
space or issues a catalogue fu ll 
error. In both situations the 
volume actually loaded from or 

Finally a new command has 
been added - 'CATALL, which, 
as you might imagine, will list all 
the catalogues on an expanded 
disc. This command works in a 
very neat way. It starts by catalogu­
ing the current volume. Pressing 
the space bar will then display the 
next volume's catalogue and so 
on. However, pressing any other 
key will exit the routine and leave 
you in the last volume displayed. 
The key pressed is also put into the 
keyboard buffer, so it can form 
part of the next command you are 
going to enter (Le. "c" if you are 
going to CHAIN a program). 

UDM have obViously gone to 
some trouble to listen to their cus­
tomers and the comments made in 
the press, and have come up with a 
very worthwhile upgraded DDFS 
Rom. The package now also 
includes a disc sector editor which 
operates in either density, an 
essential tool for the serious disc 
user. 

I would certainly recommend 
that all existing UDM users 
upgrade their system and that 
readers contemplating purchasing 
disc systems should seriously con­
sider this option. 

ENTER ACORN 
A little late in the day, but neverthe­
less welcome, Acorn have brought 
out their official 1770 upgrade. 
Although this kit does not provide 
for double density operation in 
itself, it is the first step to take if you 
v..rish to avail yourself of the Acorn 
ADFS. BaSically the kit replaces 

TABLE 1 Ben c.: h nl.a.r- k ti mi I.gs 

Ben ,,;.hmark Acorn UDM DDFS 3.1121 eENDA DMFS 1. 04 ""' '":'''' ''"' 
single single double singlE' doubl e 

5.59 4.42 4.13 7.17 6.1211 0.19 
2 5.39 3.79 3.92 5.56 4. ;:.4 0.17 
.' 1. B7 0.BB 0.Bl 60.58 60 . ;;9 0.49 
4 6.95 5.77 5.47 10.96 B.B9 4.59 
5 6.63 5.47 5.34 5.78 5.52 2.::,4 
6 10.57 9.43 B.76 14.82 12.02 6.15 
7 9.97 8.65 8.·36 8.93 8.54 2.85 
8 3.58 2.79 2.47 5.41 4.71 1. 5 9 
9 ::·.23 2.26 .:;. . .,,;'..;- 2.6121 2.68 1.1215 . , 

the old 8271 and with a disc con­
troller board holding a WDl 770 as 
used in the BBC B+ and many of 
the independant double density 
boards around, such as Opus and 
Solidisk. The kit is very similar as 
well, comprising the board of two 
TIL chips, a couple of links (if you 
are lucky) and a 16K EPROM. 

If you read my review in the May 
issue, you might remember my 
comments about Solidisk's ingen­
uity in using shorted polyester cap­
acitors as links. Well Acorn have to 
take the biscuit. I quote from their 
covering letter which came with 
the kit which only included one 
wire link - "these are in short sup­
ply, please make another up usin~ 
a staple of other suitable material' . 

Fitting the kit is very straightfor­
ward, helped emensely by the 
excellent fitting instruction book­
let. The DFS EPROM supplied was 
the version 2.20, which is an 
update on the EPROM originally 
supplied with the B+. The docu ~ 
mentation supplied with the kit is 
excellent lhe 93 page DFS user 
guide is the one which has been 
issued for sometime now, but 
addendum sheets are included 
covering the new commands avail­
able on the 1770 system. 

There is little point in me cover­
ing the facilities of this DFS as they 
have already been covered in arti­
cles on the B+. S uffice it to say that 
buyi ng this upgrade on its own 
would be pointless if you already 
have an Acorn DFS, as you will 
undoubtedly find that some of 
your existing protected software 
will not run on the 1770 system. 
However for new users and those 
who wish to take advantage of 
Acorn's ADFS this is probably the 
right way to go. Also new software 
becoming available on disc should 
be written taking into account 
Acorn's new standard. 

I hope that in the next issue I will 
be able to report on the ADFS 
itself. Although I have already 
recieved a copy of the ROM I am 
still awaiting a copy of the utilities 
disc and the user gUide. 

As a final note I have included in 
Table 1 benchmarks covering 
these products, plus the figures for 
the Kenda DMFS, kindly supplied 
by Alien Hardy, and some mystery 
figures. Make sure you get next 
month 's issue to see how these 
figures are obtained. • 
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MODELB/B+ 

Mark Webb 

True to their word, Permanent 
Memory Systems delivered their 
64K memory module in time for 
the December deadline. The pro· 
duct specificaion had set the 
imagination going back in August 
and I was eager to give it a try. 

What with Challenger, the Opus 
RAM disc and the BBC + 128K, 
Solidisk Sideways and Watlord's 
offering in the pipeline, MM, the 
expansion of, is this autumn's 
theme tune to which we revievJers 
dance. It's about time of course. 
32K has been a bad joke for some 
time nOVJ. 

lne especia lly interesting aspect 
of PMS's module is the NICAD 
(Nickel Cadmium) battery which 
keeps the 64K fresh and your data 
uncorrupted. 

There are two main advantages 
derived from this non-volatile 
nature. Firstly portabiJity. The 
module can be unplugged (it plugs 
via ribbon cable into the IMhz bus) 
and taken away in your ppcket or 

. bag, or in a neal case that PMS wi ll 
supply for an extra fe\.\! qUid. This is 
useful if you regularly use a BBC at 
work and wish to safely transfer 
programs or data to a home based 
system, and vice versa. Useful but 
not revolutionary, since floppies 
are fairly easily transported. 

Secondly, programs and data 
can remain in the module when 
the computer has been switched 
off, awaiting your return after 
lunch, or the next teacher who 
wishes to use the demonstation 
programs installed, or a colleague 

I to whom you wish to leave a mes· 
. sage in a predetermined file or on 
: booting into the module. 

: MANAGING lHE 
MEMORY 
There's plenty of memory around 
these days but what can you do 
with it? Acorn supply the chips and 
the ideas but not the software. If 
you want a printer buffer in your 
Plus you have to buy A&B Corn· 
puting and read lan Copestake's 
article and use his firmware. 

When you buy your PMS 
module, you get quite a bit of sol· 
tware with it, and necessarily so. 
Like shadow RAM, paged RAM, 
mapped in 256 byte chunks and 
with a paging register to destin· 

'guish between them, is awkward to 

30 

A fast, permanent 64K 
RAM module for filing, 
program overlay, print 

buffer and hi91:l resolution 
graphiCS. 

work with. PMS ~ave thought 
through the possible applications 
and come up with working sof· 
tware and some nice demonstr· 
ations of what might be done with 
the extra RAM. 

The two main supplied pro· 
grams are the RAM Operating Sys· 
tern (ROS) and the Printer Buffer. 
These are accompanied by a num· 
ber of file transfer utilities and 
demonstrations. Software comes 
on tape or 40 track d isc wi th 80 
track converter (redundant if you 
take the good advice to hold the 
master and use backups for work) . 

The manual is the first place to 
go. It's got al the formalities: 6 
month guarantee, what you 
should gel for your money, "a 
manual (obViously you found it!)". 
As well as the odd touch of 
humour (entry in the index: Recur· 
sion - see recursion), there are 
plenty of dire warnings: "IMPORT 
ANT. Nice that the authors have 
considered the novice. One side 
effect of using RAM for filing is that 
everything happens very fast. 
Some software wipes the whole 
module and, un like with discs, 
there is no time la reach for the 
Break key to lorstall that stupid 
command you just typed in. 

After a browse, I plugged in and 
perfonned the recommended 
checks, checking RAM. switching 
off the BBC for five minutes or so 
and then checking the pa ttern 
retained by the battery refreshed 
RAM. Passed with flying colours. 

RAM DISC 
In these days when games are 
appearing on EPROM and hard 
discs ae selling below £500 the 
poorold floppy could be on ilsway 
out already, to be replaced by the 
RAM disc. Permanent or not, RAM 
is fast fil ing. The key to using the 
module in this fashion is the ROS. 

It's installed by CHAINing an 
initialisation program. PMS have 
chosen &AOO·&AFF lor the 
loader which copies the I K of ROS 
code into &EOO·&1200. This 
loading process occurs on a Break 
or 'ROSON ('R.). The space for 
the Break and OSCLI intercepls 
are defined when ROS is inta lled 
and you get the opportunity to 
redefine this area if the 42 bytes 
dash with software you wish to 
run. Default position is the area for 
cassette header for BPUT files. 
The second option available is the 
NMI workspace (disc! net), safe as 
you are now using the RAM disc. 
&1200 to &1900 is not now used 
so, if you haven't reset PAGE (it is 
not done automatically) this space 
could be available for program 
use. 

Once the ROS is in the module 
(always appearing first and 
locked), it is initialised with CALL 
&FDFD. ?FCFF~O must first be 
issued if the BBC has just been 
turned on and ROS (safe in the 
module) is to be initialised. 

These commands can be put in 
an EXEC fi le along with other 
commands to very rapidly set up 
the BBC with permanently stored 
programs. Next month A&B Corn· 
puting publishes Alan Rowley's 
perpetual diary program. This 
works marvellously in the module. 
On auto booting a disc, ROS is 
initialised and your diary instantly 
displayed. Searching entries and 
making entries is equally fast. This 
is possible because ROS supports 
random access filing. 

Similarly, Jonathan Evan's 
Wordwise Plus (Piustaik A&B 
October) utilities can be rapidly 
moved from PMS RAM to Word· 
wise Plus segments for execution. 
Two fjles can be open at one time 
and this a llows transparent contin­
uous processing of wordprocessor 
files of up to 50K long (with the 
appropriate software). The wo 

fi les limit makes the movement of 
individual files to and fro, from 
RAM to disc and vice versa difficult 
to manage. A utility FILECPY 
takes all the hard work out of the 
disc la RAM. The fiOVJ in the oppo· 
site direction is more laboured with 
LOADing from RAM into main 
memory followed by ' 01. (the new 
minimum abbreviation in ROS) 
and a SAVE. 

Once ROS is in the module, a 
number of filing commands are at 
your disposal, most of them famil · 
iar from the Disc Filing System. 
Some immediate differences are: 
number of files limited only by 
memory, 15 character file names, 
upper and lower case treated dif­
feren tly (difficult to get used to'l. 
Directories don't operate although 
you can give files common prefixes 
for similar though not so conve· 
nient effect. 

You don't have to "format" the 
RAM. The catalogue is organised 
asa linked list of entries, each entry 
having a pointer, pointing to the 
next entry. The list is terminated by 
a zero pointer. Each file is pre· 
ceded by a block of information 
containing the pointer, the name, 
the load and execution addresses, 
and the length. The execution add· 
ress is currently restricted to wo 
bytes and is therefore not second 
processor compatible. A Tube ver· 
sion of ROS is under development. 

The DFS utilities (if installed) 
are available to the module. ROS 
doesn't respond to nevJ ADFS or 
DFS 2.0/2.2 (BBC+) commands. 
Bytes free and used are given on a 
'RCAT or after ' RCOMPACT 
LOAD, SAVE, ' LOAD, 'SAVE, 
'SPOOL, 'EXEC and ' RUN are 
supported. 'ACCESS can be used 
to lock a fi le in the nonnal way with 
an L attribute. It can also delete a 
file with a 0 attribute. lne equiva­
lent 'DELETE can also be used. 
The files remain visible to a · RCAT 
unti l a 'RCOMPACT, SAVE or 
·SAVE. D and L can be removed 
with straight' ACCESS fi/ename. 

Auto·booting is catered for. R 
and Break are depressed together 
to EXEC the !Boot file. 

PRODUCllVE 
RAM 
To further make use of the 
module, PMS supply a printer buf· 
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fer. Most of the printers in use with 
the BBC Micro have no buffer at 
all or perhaps, at most, 2K. If your 
BBC is used for program develop­
ment, documentation, business 
word processing or report writing, 
database listing or 5preadsheet 
presentation then producing hard­
copy is a natural extension to your 
activities. A 63K buffer allows 
you to feed the printer very large 
quantities of text without tieing up 
your BBC for long periods of time. 
The nev.r Amstrad wordprocessor 
system does the very same thing 
with part of its 128K It makes a 
surprising difference. No more 
frustrating waits watching the trac­
tor mechanism feed the paper 
through. A facility well worth hav­
ing if you can. 

We have already mentioned 
FILECPY, the utility for selective 
copying of files from disc to RAM 
module. This program is very 
friendlywilh choice of drive, plenty 
of prompts and information on 
screen. Less good are the RAM to 
disc and disc to RAM imagers. The 
former just gets on with it, RAM to 
current drive, so be prepared. The 
complete image of the module 
also takes some minutes to com­
plete with an Acorn DFS 0,9 (still 
Acorn's standard DFS). The 
quoted timings of 40 to 50 sec­
onds are perhaps attainable with 
DFS 1.2 and it takes about a 
minute on DFS 2.0 (BBC+ ). 

Further utilites include 
RBACKUP, which uses the 
module memory to make disc 
backups. Single drive users need 
less source disci destination disc 
swaps and a ll disc users can 
"RBACKUP without corrupting 
main memory. This is a real time 
saver if you are wordprocessing or 
developing a program and require 
security backups. 

There are also SWAPIN and 
SWAPOUT, programs which 
move the complete BBC Micro 
memory into and out of the 
module. 

This can be used for security 
purposes, before running some 
suspect code for instance, but also 
to allow rapid transfer between 
applications. A piece of software 
(with data and variables intact) can 
be briefly filed away, while an alt­
ernative is run, and then swapped 
back, allowing the user to continue 
where he or she left off. You could 

break off from a spreadsheet to 
quickly jot a note or search your 
database for an entry and then 
stra ight back into the spreadsheet 
without having to reload data from 
disc. 

If you program a key to issue the 
• command for you, then your final 
lap a round Silyerstone in Revs or 
the penultimate screen of Boffin 
need not perhaps be fata lly inter­
rupted by the girl (or boy) friend's 
telephone call! You can *SWA 
POUT, take the call , "SWAPIN 
and go on playing where you left 
ofL 

DEMONSlRAT­
IONS 
OVERlAY and WINDOWS are 
the two main demonstration pro­
grams. Both could form the basis 
of working software, especially 
OVERlAY which provides the 
wherewithall to overlay BASIC 
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functions and procedures. This is a 
fa irly wellknown and used tech­
nique but takes on nev.J attractions 
with the speed acquired by using 
RAM rather than disc. A machine 
code utility intercepts procedure or 
function calls, chooses the correct 
routine from a library in the 
module and places it into the pro­
gram at the appropriate point, 
then returning control to BASIC, 
which knows no different. Clare's 
procedure library utility, Profile, 
might provide a useful a lternative 
when installed in the PMS module. 

The WINDOWS display makes 
impressive use of the extra RAM to 
provide fast graphics in the Mac­
fadintosh style. It goes to prove 
that if BBC owners want this style 
of software front end then it is 
available to them. It would cer­
tainly make sense for current 
mouse software to try and utilise 
the extra RAM for Mode 0, 1 and 2 
displays. The problem for software 
houses of course is how many? 

That doesn 't stop programmers 
giving their own software deve­
loped for the module a bit extra on 
screen. And WINDOWS makes 
this possible with BASIC proce­
dures to open and close windows 
for graphics and text display. 

Further help for programmers 
lies in the manual with examples of 
how to read and write the module, 
illegal and Tube compatible meth­
ods, BASIC and machine code. It 
suggests studying ROS and 
PBUFF to see how machine code 
can run in the module! 

RAMIACAll0NS 
The benefits of PMS RAM are 
immediate for those who press 
their BBCs into service for text pro­
cessing and programming. The 
module is sell ing into industrial 
and scientific establishments 
where the speed of RAM as 
opposed to discs is vital, in logging 
measurements and controlling 
experiments, in developing and 
testing firmware. 

The manual is to be updated to 
incorporate the demonstrations 
and nevJ utilities. Perhaps 
RAM]DSK could be made more 
friendly. The source programs are 
all supplied so modifications to suit 
individual taste are a possibility. 
And PMS are going to support 
owners of the module with regular 
updates of software at media and 
packaging only prices. There are 
already nev; possibilities in the 
pipeline. 

I found it very useful, for 
instance, in writing th is article. 
Auto backing up was going on 
every five minutes without even the 
whirr of a disc drive. The first draft 
made its way to the printer while I 
started on the revisions. I could 
send it to the office via the modem 
while I choose some illustrations 
but in fact, on this occasion, I will 
switch off my BBC, disconnect the 
module and pop it into my brief­
case. The sooner to be on the 
pages of A&B Computing. 

If you would like to find out more 
about the PMS 64K RAM Module 
then ring Permanent Memory Sys­
tems on 03552 32796. They can 
be found at 38 Mount Cameron 
Drive North, StLeonards, East KiI- • 
bride, G 74 2ES, 
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INTER-SHEET and INTER-CHART ore the first of 0 new generation of integrated packages for the BBC Micro. They are more powerful and much easier to 
use than any olher similar application program. 

The ROM-LINK concept is unique to this range of programs; it ensures that all ROM-LINK programs ore totally compatible and truly integrated. 

The word 'integroted' has been much abused recently. In our eyes 'integrated· should mean that 011 programs in the range should shore 0 common data 
format, thot it should be possible to transfer data directly from one program to another {not just by saving and loading) and it should be possible to hove 
multiple programs resident in the machine at once. The integrated programs in the ROM-LINK series are the only ones that can do this. 

The ROM-LINK system allows up to 16 packages to be resident in memory at the same time. It makes no distinction between any of the packages, so that 
you could have up to 16 separate spreadsheets stored in memory or (more usefully) a few spreadsheets, a few graphs and a couple of documents being 
word processed . It is 0 simple matter to transfer data from any pockage into the one in current use, and because the packages are resident in memory, the 
data transfer is very fast. It is also possible to use data from other packages without actually transferring, thereby saving memory. 

Put simply, this means that INTER-SHEET con use multiple spreadsheets and use data from one sheet in another sheet, and INTER·CHART con plot graphs 
using data taken directly from a spreadsheet. When INTER-WO RD and INTER-BASE ore available then these will be able to use data from the other 
packages in the some way. 

This genera l purpose graph and chart plotting 
program allows the user to d isplay data in the 
most easily understood manner- graphically. 

Two quite distinct sorts of graphs ore catered 
'Labelled' graphs 'hat a lways have fixed 
increments on the X axis like yearly sales figures. 
a nd 'scaled' or scatter graphs. These allow both 
the X and Y values to be specified. 

Data can be entered into the syste m from three 
distinct sou rces: Typing a t the keyboard is the 
simplest method, but data con be read from 
'ASCII files produced by WORDWISE, VIEW or 0 

programming language such as BASIC. Because 
INTER-CHART is ROM· LINK compatible it con 
also import its data directly from other ROM· 
LINK packages such os INTER-SHEET. 

O nce the data has been entered a 
straightforward editor allows any previous data 
to be a ltered or new values to be inserted at any 
position. 

TEXT WITH GRAPHS: Labels ore normally 
printed a long the X-a xis for lines and bars. Pie 
charts have their labels a nd va lues printed 
around the chart. These may be optionally 
switched off. With 0 pie chart the va lues may be 
replaced with a percentage figure . All graph 
displays can have additiona l labe ls or messages 
printed at any position on the screen using a 
powerful label editor. This a llows head ings to be 
easily added to graphs. These labels ore stored 
with each graph when saved. 

COMPATIBLE W ITH: All shadow RAM boards 
and the 6502 2nd processor. However the 
ROM-LINK fa cilities ore not ava ilable when 
using 0 2nd proc., these include multiple INTER· 
CHARTS and direct data transfer fro m other 

SCREEN DISPLAY: The graphs can be displayed 
in any of the BBC's g raphics modes. The colours 
of the bars, lines or segments con be altered in 0 

simple table of colours. This also allows special 
striped colour combinotions and for bar charts 0 

variety of cross hatching styles is available. It is 
also possible to use a VDU19 statement to a lter 
the colour palette. 

DISPLAY OPTIO NS: Where appropriate (not 
pies, e tc) either axis ca n be displayed os 0 log or 
linea r scale, and there is an option to display 
dotted graduation lines on e ither axis. Pie 
segments and bars con be highlighted (seg me nt 
'pulled ouf'). 

PR INTERS: INTER-CHART has 0 built in screen 
dump routine for 011 EPSON matrix printe rs a nd 
compa tibles. It is possible to use other screen 
dump routines from within (or external to) INTER­
CHART fo r other printers o r plotters. 

FlUNG O PERATI O NS: Any na med graph con 
be saved or loaded individually to disc or 
ca ssette, or 011 g ra phs con be saved together in 
one file. 

G RAPH TYPES: INTE R-CHART supports 
the three main graph types, lines, bar 
charts a nd pie cha rts. Scatte r graphs a re 

a lso catered far and can be displayed as 
points or lines. 

SCAUNG: INTER-CHART automatically scales 
the graph display to cover the fu ll range of 
values entered. INTER-CHART con cope with 
numbers in the range 2E-39 to 2E+38. It is 
possible however to force the scale 
independently on the X and Y axis to show any 
specified range, including the option for log 
scales on either or both axes. 

Both INTER-SHEET and INTER-CHART ore available now. INTER-BASE and INTER·WORD are under development at the moment, and are likely to be 
release d in early 1986. Both are fully ROM-LINK compatible so that they will be totally integrated with the others in the range. 

INTER-WORD is on 80 and 105 column word processor (not 40 columns). 
This will be a 'WYSIWYG' word processor showing the page on screen 
exactly os it wou ld appear on the page, including page breaks, 
headings/footings and centered lines, iustif ication, margins, etc. It will a lso 
hand le 'continuous' documents on d isc up to the capacity of your filing 
system. 

Like all of our products this will be smooth and very fast in operation, and of 
course very easy to use . Editing operations will be similar to WORDWISE but 
th is is not totally WORDWISE compatible . There will be on exchange 
arrangement ava ilable to WORDWISE owners- more details available 
nearer the release dote . AVAILABILITY: Winter 85/86 

PRICE: £49.00 + VAT 

INTER-BASE will simply be the most powerful database available. This will 
operate with all disc filing systems and haye 0 very large data handling 
capacity. It will contain a powerful BAS IC-like programming language with 
full string and mathematica l operations. 

This will work at 2 levels, a simple user interface will allow cord-index like 
operations but, via the programming language, the system con be easily 
tailored to the individual needs . Up to 250 fields per record, each field up to 
32K long. This wou ld enable the user to store comple te documents in the 
database. Variable length fields and records. 

AVAILABILITY: Early 1986 
PRICE: Approx. [59.00 + VAT 



FlUNG OPERATIONS: Load and Save entire 
sheet. Save specified part of sheet. Load part 
of sheet to any sheet position. Spool sheet to 
Save all ROM-LINK packages. Load all ROM­
LINK packages. 

IM PORT/ EXPORT: Export any part of sheet for 
use in word processors. Import sheets created on 
word processors. Import data directly from other 
ROM-LINK packages. 

PRI NTING: Print all or specified part of 
worksheet. Print wiTh or without sheet borders. 
Print with or without held lines Iwindawing). 
Sheets t itles con be printed and control codes 
con be sent to the printer. Print 011 formulae. The 
pound sign code can be altered to a sequence 
of codes for different printers. 

AUTO-STEP: Whenever on entry has been mode 
the cursor can automatically move one box up, 
down, right or left. 

CElL DISPLAY: Any box (cell) con be displayed 
left or right justified. Labels con also be centered. 
Numbers may be displayed in three formats, 
exponent, f ixed or general format. The number 
of digits is controllable from 0 to 10. 

LOCKING: Any box, row or column or all boxes 
can be locked to prevent occidental a llerolion. 

LAB ELS: Formuloe con refer to other boxes in the 
norma l woy (e.g. A 1 or G5) but con also refer to 
boxes in a much more meaningful way via labels 
(e.g. JAN SALES), the box referred to is at the 
intersection of the column and row of the 
specified labels. Labels ore not restricted 10 
being placed on the borders of the sheet only. 

REPLICATION: Any box or area con be copied 
to any other box or area on the sheet, giving 
total flexibility. The repl ication is very fast - see 
comparisons. Single key operations for inserting 
or deleting 0 row or column. Formulae con 
automatically be oltered, if desired, relative to 
their new position. 

OPTIONS: A variety of spreadsheet defaults can 
be a ltered, such os the default box iustification, 
number format, sheet area. Screen colours a re 
easily al terable. 

WINDOWING: A unique system that allows any 
row or column (or multiple rows and columns) of 
the sheet to appear at 0 fixed position on 
screen, still allowing the sheet to scroll 
underneath. Far easier to use and more flexible 
than other windowing systems. 

The fi rst published review of INTER-SH EET says: 

. .. It offers higher capacitie~ than any previous 
Beeb spreadsheet, but it runs Sig nificantly faster 
than Lotus 1-2-3 and Symphony an the IBM-PC," 

"INTER-SHEET is quicker, has more features and 
is cheaper than either of its competitors. If the 
remainder of the "Inter-" series are os good as 
this Acornsoh; and the rest better look to their 
laurels. Saftwo re of such quality can only make 
the Beeb even more attroctive as 0 business 
machine." 

Gordon Toylor- A&B Computing Sept. 85 
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COMPATIBLE WITH: Shadow RAM boards such 
as the Aries B20 and watford electronics 32K 
RAM board. Because the ROM-LINK system 
needs to switch RaMs INTER-SHEET is not 
compatible with the 2nd processor, although a 
H I version of INTER-SHEET will be available for 
the 6502 2nd p rocessor (No ROM-LI NK 
and no 105 screen mode). INTER-SHEET is 
supplied in 2 ROMs, but if you only have 1 
socket then only the ROM-LINK facilities are lost 
(multiple spreadsheets e tc). 

Some further fads about INTER-SHEET· 

CURSOR MOVEMENT: WORDWISE-like cursor 
movement allowing the user to move left or right 
one box, one screenful or to the extremes of the 
used sheet a rea. A further command allows 
immediate movemenl to any specified box. 

SCREEN DlSPLAY: Single key switch for 40, 80 
and 0 special 105 column screen mode. This 
allows much more of the spreadsheet to be 
visible on screen a t once. The 105 column mode 
requires no special monitors- if you con read the 
80 column mode then the 105 will work 
perfectly wel l. 

SHEET SIZE: 64 columns by 255 rows. Eoch box 
can hold up fa 80 characters. Column widths ore 
variable up to 31 characters wide. There is no 
gap between boxes so lobels con continue 
across boxes. 

MATHS: A full range of maths funct ions is 
included. There are also add itional special 
spreadsheet functions such os AVERAGE, 
COUNT, IF . . . , LOOKUp, MAX, MIN, SUM, BOX 
and SQRS (sum of the squa res). Numbers can 
range from 2 E-39 to 2E+ 38 and co n be printed 
to 10 significant fig ures. 



MODEL 8 SIMULA liONS 

Des Thomas 

Top the 
Class 

TWO Of the Best for 85. 
"A good primary school class· 
room should be an exciting 
place where children have the 
opportunity to do stimulating 
things. In summer, perspiring 
teachers can be seen shep· 
herding their charges around 
zoos, castles and other places 
of interest. The object of all this 
activity is the enlargement of 
experience and increase of 
motivation. 

It is also possible to claim 
that the presence of a micro in 
a classroom can have much 
the same effect. It can be used 
in a wide variety of ways, pro· 
viding a diversity of experience 
and differing forms of motivo' 
tion . One use of the micro is in 
simufations. 

A computer simulation is the 
creation of a IIworld" in which 
the children are required to 
function , limited by some of the 
constraints present in the real 
world which the creators of the 
simulation have elected to 
copy. In doing so the children 
are expected to exercise Q var­
iety of skills and experience dij. 
ferent situations in which they 
are required to act." lan Whit· 
tington in Micros in the Primary 
Classroom, Ron Jones (Edi· 
tor), published by Edward 
Arnold . 
What's your favourite memory of 
your days in the primary school? 
That's a question I often ask when 
ex pupils pay us a visit. The 
answers are many and varied, but 
usually they have to do with a parti­
cular teacher, something a little 
out of the ordinary - experiences 
on a school journey, an achieve­
ment - winning an individual or 
team competition, or succeeding 
in a n activity which previously had 
been found to be difficult - learn­
ing to swim. One anwer I received 
recently took me by surprise -
"Going round the world". Well , we 
had been on board SS Uganda, 
but that was a Baltic cruise. Then 
the penny dropped, the lad was 
talking about the computer simu-
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lation, Round the World. It had 
been the first time he'd used a 
computer and had been so fasci ­
nated that he'd persuaded his par­
ents to buy him one and now, not 
surprisingly, he can teach me a 
thing or two! 

Computer simulations are used 
in most technical and business 
spheres - the training of airline 
pilots and spacemen, weather 
forecasting or business manage­
ment. Wherever fast reactions are 
required for changing situations, 
the simulators can offer an econ­
omical way of training in a con­
trolled environment. In schools, 
where more emphasis is being 
placed on teaching children to 
cope with a rapidly changing 
world, such skills as decision mak­
ing, fluency of thought, andformu­
lating, testing and refining hypo· 
theses are also important. The use 
of simulations offers an ideal tool 
or, as one writer described, " ... a 
window through which children' 
can observe the world outside the 
classroom - and in some cases 
that world looks out on the world 
of the future. They stimulate the 
child's imagination with useful spin 
offs on other school work which 
requires imagination and flair . 
Their use of facts , figures and gra­
phics render them multi -descrip­
tive, forci ng the child to use several 
modes in order to comprehend 
the situation and scenarios being 
set: these are continually changing 
depending to a large extend on the 
decisions being taken." 

In primary schools where a topic 
work approach is used, simul­
ations can be of particular signific­
ance. They offer multi-disciplinary 
activities in which there are often 
no right or wrong answers, enable 
youngsters to learn from their mis­
takes and encourage them to 
exchange ideas and help one 
another; they give opportunities 
for creative language work, motiv­
ate investigation and research 
away from the computer and good 
record keeping; and they provide a 
more stimulating method of learn­
ing, where skills and concepts are 

. "grasped because they are needed 
and remembered because they 
have been practised in meaningful 
situations. 

Programs such as Mary Rose, 
Saqqaro and Adventure Island 
have become early classics - all 
ideas developed by those kings of 
simulation, Barry Holmes and lan 
Whittington - and have been fol­
lowed by Dinosaurs and Archaeol­
ogy among others. Educational 
Computing's Top 20 for 1984 
included five simulations: Into the 
Unknown, Archaeology, Osprey, 
Viking England and Fletcher's 
Castle - no room for FlightPath or 
Kontiki. Surprisingly, the educa­
tional Top Ten in a recent edition 
of another magazine didn't include 
one Simulation , but maybe that's 
because they've concentrated on 
educational software for the home 
market. If that 's so then , mums, 
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dads and children , you don 't know 
what you've been missing. 

Certainly, I've got two simu/­
ations I expect to be well-placed in 
any list of educational programs 
for 1985: Cars - Maths in Motion 
and Suburban Fox. Perhaps not 
surprisin!;!~~, one member of the 
l-lolmesj Whittington team is 
involved in the first . while the sec­
ond originates from Newman Col­
lege. I had expected my title to be 
"Simulations: Three of the Best" 
but, unfortunately, Police: Lan ­
guage in Action from CSH is still 
having its final touches added. It's 
likely to be available by the time 
you read this. Previews I've seen 
suggest that it's going to be one to 
look out for in 1986 - further 
information as soon as a copy's 
available. 
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Fig.2 Worksheet 1 - A back marker on the grid, i .e. the writer! 

CARS-MAlHS 
INMOll0N 
Let me twist my first question: 
what's your least favourite mem­
ory of primary school. To some 
extent your answer is likely to ref­
lect your age. Sorry if that hurts 
but, if you're my vintage, you're 
likely to be thinking about prepar­
ations for "the scholarship" or "the 
eleven plus" and those pages of 
long division, converting pounds 
to tons and division of fractions -
do you know to this day why you 
change the division sign to multi­
ply and invert the fraction? 

Perhaps it's not surprising that 
lads who left the classroom barely 
able to subtract three from five had 
no difficulty when placed in front 
of a dart board at their local. I'm 
not sure whether it's the winning of 
the game or the thought of the free 
pint at the end. but the motiva­
tion's there! At myoid school there 
used to be a regular roundup of the 
school phobics at the local snoo­
ker hall, but I bet they knew a great 
deal about angles and relative 
motion. You won't have to think 
too hard to come up with other 
sporting activities which could 

have a spinoff in the classroom. 
Critics of simulations argue that 

they should not replace first hand 
experiences. True, but advantages 
include participation in activities 
that would normally be too expen­
sive or dangerous. Take for exam­
ple Grand Prix Racing. HQ\.V would 
you like to prepare and race a car 
around Silverstone? Not very likely 
you may think considering the cost 
of a set of tyres let alone the car! Sit 
a nine or ten year old - or take 
yourself back in time - in front of a 
computer, load Cars - Maths in 
Motion, and let the countdown 
begin. 

The package comes complete 
with authentic plans of ten well ­
knCMIn international tracks and 
worksheets which enable the 
teams to record information to 
help in the setting up of the cars. 
Each track has up to 20 features -
long, medium or short straights, 
tight, medium or long bends. 

The teams have to decide which 
category each feature on the cir­
cuit falls and enter their results on 
the worksheet. 

To decide on the type of bends, 
the feature markers on the plan 
have to be extended until they 
intersect and the angle measured 
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or estimated and compared with stops, if any, and amount of fuel to 
the given limits. start the race. Of course, there's 

In order to make decisions not much fun in racing one car, so 
about the amount of fuel needed the program allows up to 15 teams 
and whether a pit stop will be to participate. This is organised in 
required for additional fuel or to the standard Cambridgeshire Sof­
change the tyres, the track must be ware House format, which means 
measured on the plan and the that all the work not requiring a 
scale used to calculate the length computer can be done away from 
of the race, which will depend on the keyboard. When all the teams 
the number of laps the "'track offi- have prepared their cars, the ro:'l.:e 
cials" decide upon. itself can be run. This requ iyp.·~ 110 

Before a race each team has to input from the groups as th<..>y'1l 
adjust its engine, aerodynamic, have already entered their 
suspension and gearbox. These strategy, but worksheets are 
will depend on the track ~ has it required to note the progress or 
got long fast straights or a lot of otherwise of each group's car. 
tight bends, and the condition of The final grid positions are dis· 
the track surface. The car's per- played and a countdown to the 
formance for each feature is pro- start of the race begins in Grand 
duced as a result of these adjust - Prix style. Whilst a lap is in prog­
ments and is expressed as a per- ress, the lap report screen is dis­
centage, and the safe speed is played which shows a map of the 
found by multiplying this figure by circuit and reports any incidents 
the maximum performance speed. which occur. An end of lap screen 

Have you noticed the number of shows the current position, the lap 
mathematical concepts used so speed, total time and lag time for 
far'? If the team's not satisfied with each car. 
the performance figures, it can The race is run over the number 
always go back to the workshop of laps origina lly selected and at 
and adjust the variables until the the end the final positions and 
optimum figures are obtained or times are displayed. A message of 
the time for the practice lap( s) has congratula tions to the winning 
arrived. By the way, the data for team ends the program and the 
each track is genuine too, being class/ family left 10 work out their 
based on infonnation provided by team championship positions. I 
Team Lotus GB Ltd. mustadmit,(quiteexpectedsome-

Now for the test - the practice one to complain that they wanted 
lap! The team have already nomi- to see their cm racing round the 
nated the driver ~ is it to be Saucy circuit, but they were too intent on 
Sue the Maniac or Cautious reading a nd noting the times and 
Col in'? The results are displayed as incidents and using their imagina­
Cl driver's report, detailing any tion! 
problems encountered feature by I mentioned earli er the excell en t 
feature, eg satisfactory, 1 in 20 handbook with ideas for develop­
chance of crash, engine overheat- ing the project. I wonder how 
ing, engine blowout - rather many of you know where Kyalami 
expensive! If the practice lap is suc- is, hCMI to get there, or hCMI much 
cessfully completed, a lap time it's li kely to cost? What do you 
appears on the screen and, if it's knOVJ about the history of the 
the fastest time recorded to date by motor car or racing cars? Where 
the team, it is counted as the does fuel come from? HCMI do 
team's qualifying time and deter- gears work? What does streamlin­
mines the position on the starting ing mean? If you're still short of 
grid. Again, if the team's not ideas, there's that very good BBC 
happy, the car can be returned to 1V series Craft, Design and Tech­
the workshop for some overtime. no!ogy, to help, and don't forget 

Surprising hCMI happily the that box of Lego Technics! 
mechanics give every spare minute If that sounds a little like a full 
to prepare "'their" car - try that term's project for a class, you're 
with a page of maths! probably right. Nevertheless, if 

Race Day arrives. SafetyChecks your children ~ don't forget it's 
- forget one at your peril, choice equality of the sexes these days -
of tyres - check the weather fore- _ 
cast on the worksheet, confirm pit-
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aren't keen on doing that extra 
maths homevJork, don't go out 
and buy the first jazzy drill' and 
practice program you find on the 
shelf, because really you're giving 
more of the same medicine. Take 
them to a race track, or watch a 
meeting on lV, then produce this 
program. They'll be making a ll 
those calculations and genning 
themselves up on background 
information before you know it. 

A fw words of warn ing! Don't 
lose too much beauty sleep getting 
in extra practice laps so that you 
can beat them. Just in case I've 
overemphasised the motivational 
effect of this program on those 
who find difficulty in settling down 
to work, Jet me assure you that 
even Sir Keith would be hard 
pressed to fault it - it's very much a 
case of " fine tuning", so even those 
whizz kids will be kept on their toes. 

SUBURBAN FOX 
So, you don't like gelling your 
hands dirty, you don't fancy a ll that 
noise, and you're definitely not 
prepared to let your little darlings 
loose on tuning your C registration 
BMW - you're obviously not a 
teacher! Of course, if they get 
hooked on a simulation, you don't 
knOVJ where it'll end - a gokart 
wi th your lawnmOVJer engine is the 
least you can expect! If a stroll 
through England's leafy glades 
with a camera slung over your 
shoulder and a pair of binoculars 
in your hand is more to your liking, 
ie you're an environmentalist, then 
Suburban Fox will be an interest­
ing possibility - although I'm not 
sure you'll be stroll ing for long with 
a pack of hounds or a fanner with 
a shotgun on your trail. 

I believe I'm right in saying that 
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this is the first simulation published 
by Ginn that hasn't been deve­
loped by Cambridgeshire Sof­
tware House, ie H olmes and Whit­
tington. [t comes from David Jack­
son, who conceived the idea while 
attending the computer course at 
Newman Co!lege, and there's 
been a great deal o f talk about it for 
over eighteen months now. It was 
suggested as "a definite contender 
for the program of 1985" some six 
months before it was published. 

Perhaps it's because enthusiasts 
have had to wait so long to get 
hold of the program that it's had 
something o f a mixed reception 
among my contacts. One revi€VJer 
suggested , "111is is an outstanding 
role-playing simulation ... Subur­
ban Fox really shows the sort of 
quality software we can expect to 
use with our microsn

. A f€VJ col­
leagues have expressed disap­
pointment and consider there's 
too much of a games element in it 
for their liking. In fairn ess, one 
must say straight away that in his 
introduction David Jackson states 
quite clearly, "This program is 
deSigned to appear as much like a 
game as possible, yet it is a game 
that requires a carefully thought ­
out strategy to be played with any 
degree of success". 

So should it be considered as a 
game or a simulation? lan Whit­
tington, in the article I quoted from 
in my introduction, clears up this 
point very neatly: '/1. simulation 
attempts more than a game. It is 
true that its use without thought 
can reduce it to the level of a 
game .... lf this happens then much 
of its power as an educational tool 
will be lost. The simulation 
attempts to engage the partici­
pants in the consideration of the 
problems existing in that "world" 
as simulated. " 

Suburban Fox certainly does 
that and a great deal of thought 

~ 
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has been given to the production 
of the package, so if it is treated at 
the lower level, then it'll be an 
0p,portunity missed . 

.'Wiley had slept curled up. cat­
like, in a bare hollow in Theaker's 
Wood. Tt had been a restless sleep, 
and more than once he had 
opened his eyes, pricked up his 
ears and pointed his wet nose in to 
the wind to check the sounds and 
scents it corried. Each time his 
senses hod told him of no da/lger 
{lnd he'd settled back into uncom­
fortable sleep. The pale sunshine 
slanted through the branches. 
Wi/ey shivered os evening brought 
a chill. H e yawned, stretched and 
sniffed again. He was hungry. Tt 
was time to hunt ... " 

So begins a delightful story, 
nicely illustrated with black and 
white photographs, specially writ­
ten by David Jackson for use with 
the computer program. Anyone 
reading this book, which contains 

i I I I I 

I I I I I 

I i I I I 

I • I • I 

considemble background and/ or 
vital information for playng the 
simulation, cannot fail to d(.'Velop 
empathy, and it provides an excel­
lent introduction to the program. 
Two copics of this and another 
book - The Fox (Cambridge Uni­
versity Press Pole Star Series), a 
large full -colo ur poster, 12 the­
matic activity cards and first class 
teachers' notes provide a resource 
component which fonns an essen­
tial part of the package. 

The program is aimed at child­
ren from the age o f 10 uIJINards, 
working in small groups of three of 
four. 11 places them in the role of 
the modern fox and the intention is 
to give them first hand experience 
o f the problems and hazards that a 
fox might encounter. Wits, cunning 
and senses have to be used to sur· 
vive for as long as possible and, 
hopefully, find a mate. 

The program has a very friendly 
"setting up" procedure - fairly 

Fig.4 Practice Lap - Driver 's Report 
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similar to Cambridgesh ire Sof­
tware House's. The firs t option 
allows the teacher and/ or group to 
list the names of those foxes (max. 
19) who have not found a mate or 
been killed and whose curren t situ­
ations are therefore saved on the 
disc. The second permits a new 
group to begin the program or a 
group to call up an already existing 
fox to con tinue the programs, ie 
the sort of procedures which 
should be standard in all simul­
alions intended fo r llse in the class­
room but are so often missing! The 
information screen, which lists all 
the input instructions that can be 
used during the program, follows 
from this and is a lso available dur­
ing the running of the program by 
pressing I. Typing H for HELP at 
unytime displays an index o f words 
associated with foxes or connected 
with the characters the fox may 
encounter. You are then asked: 
"Which subject do you want help 
with?" By typing the name, yo u are 
given the relevant page numbers in 
the two books to enable you to 
look up the in formation - a very 
pleasing tOllch which will help the 
development of research skills. 

The simulation begins with a fox 
randomly placed on a blank map 
- i;l 10 x 10 grid - with no idea of 
his surroundings. In the process of 
finding food , water and shelter, he 
uncovers a map of the city suburb, 
complete with all its hazards -

Fig.S The Race 

Hew Williafil ' s Special 
In th~ early ho" rs of yes te rday 
MornIng our ace reporte r WJ S .1 the 
Si lverslon. track t o spe the "nvei l ln g 
of a brand new car , 11 was des ignea 
and bui 1\ by ex-'!)oi'l d chaMPion • au l 
WilliaM5 and i s sai d to incluJe 
several new 5 a f e t ~ fea tur es. The 
chassis is const r u~ted f ro ~ a spec ial 
plasti c rei nio rGed by one of the 
alloys fi rst U 5 e~ In t he space prograM 
When questioned abo ul perforManC!, 
Paul was nnt prepared 10 gIve any 
details, How!ve r , Ryan Fleelwood­
Jone5, who has been e n ~aged as nUMber 
one drive r lor the WilliaM's teaM 
in 1986 was ~ Dr y excited abou t t he 
leaM's prospe : t s , He said thal he 

was c onfid~nt 
tha t wou ld 
Manufac tul'et'S' 

thal Ihe~ had 
wIn Ihe wo r ld 
chaMP ionsh ips , 

Bt"itish technology 
Fig 6. GRAND PRIX NEWS Use of FlOnt Page Irom MAPE TAPE r 2. A photograph 01 Paul's Lego Technic 
Model has been placed in the area normally used for drawings. 

farmers, dogs, cats, trains, snares 
and hunts. As well as the map , the 
main screen display has four other 
"components": a box coloured 
light or dark blue with either a sun 
or crescent moon symbol depict­
ing day/ nightime respectively and 
an arrow plus number signifying 
the wind direction and strength ; 

the clock which depicts the num­
ber of days, hours and minutes the 
fox has survived - the program 
finishes if it survives more than 99 
days; yellow and blue bars denote 
the fox's food and water supply; 
and lastly a text window where any 
messages are printed. 

As the fox moves around the 

map, various symbols, scenes and 
dangers are revealed , but he can 
make himself aware of his sur­
roundings by using his three main 
senses - sight , smell and hearing. 
Any significant object that emits a 
sound which the fox can hear -
limited usually to two squares in 
any direction - will be printed as i;l 
message in the text window. The 
fox can LOOK in any square adja ­
cent to his present position by 
pressing L followed by one of the 
directional keys for the eight com ­
pass points and, again, anyth ing 
seen will be shown in the message 
area. By pressing S for SCENT, 
which is the most important of the 
fox's senses, he is able to detect 
any smell blown up, across and 
even down wind. Pressing X at any 
point of the simula tion a llows the 
fox to choose whether to eat -
assuming he 's found or caught 
food , drink - when at a source of 
water, dig an earth, carry - any 
food he finds but doesn't wish to 
eat, or sleep - a safe place? 

Having used his senses to find 
his bearings, the fox moves mound 
the map by means of the cursor 
keys. On the main map, the fox can 
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Suburban Fox 

THINKING and DISCUSSING 

Activity Card 6 
Foxhunting and bloodsports 

1. In your Suburban Fox book, W iley t ries a number of t ricks to 
throw the hunt off his scent. What are t hey? 

2. How doe; Vulpa the vixen in' The Fox {Pole Star Book) escape 
from her hunt ? 

.... - - --------,---.,-----------------13. In your Suburban Fox book, ho:"'" does Joe Theaker try to get 
move horizontally and vertically includes the part played by man. revenge for his slaughtered chickens? 

~~~re~~~~es~~t i~o~e~ub~~~a; ~~~:Io~mln'd~~~e~h~~r~f/h~i~~~~ 4 . Not all farmers like foxhunts . Discuss some of the reasons w hy 
scene-two housing estates, a rab· senses and compare and contrast a farmer might not allow a hunt to cross his land . 

bit warren, a hypermarket, a farm, them with those of a fox and other I r ~~fht".,,/:/ , r 7 c{ -0. . ' / /"/ 

wood and marsh, which are ran- living things. It is also importunt (4"" , ;~Mb:':;;-f:~; ~"J,; ,t:;;i/:;r.iTC7i./"~d;,' ~,~"" 
domly placed each time the pro- that the children discuss the moral ~?~, /ft~1 ' ~ .,..-" .~w,,--\ ~ t'w iJff~;il1A r 

gram is run - the main grid is and ethical questions raised by the -'~~;~r:"~ \~'-'-~-=_~_-_, _ -""'"'---'--Y";-I:,i' I·~Jr: k // V 

repiaced by an eniargement of that simulation - for example, man's - - ~ ~~'ir=~_~~ ~ __ :;~~~~ ~~; {t1! ',/// 
scene and now he can move dia- wastefulness and bfoodsports - ----'~...;.-~ . 
gonally as well. and that they appreciate the differ- " \ ; ; , ~ -O_"~~"~-:'o.~.;;c:;",_ ~ ' , )f. 
su~~:~hea~~~~ib~ f~h:t~~~h~ ~g,d.p~~n:h~n~~:::;:/~;t~~p~ ~ '/ ~ ~ ~,~~~~~~~ I 

farmer or run over (at times I Suburban Fox is to provide Q mea- RESEARCH o · ~ - .,:--~. 
thought I was back on my Grand ningful context in which to place r ~ ~ ~ ~L " 
Prix Circu it) , stalV€ or d ie o f thirst, children in situations requiring Foxhunt ing is a bloodsport . -~.... ~ };;to ' ~.,~ 
or w ill you survive and find a m ate? problem solving and decision 1. W hat does the word "bloodsport" mean? ;::t 

The final paragraph o f the intro- making and so gUide them tow- 2. list five other bloodsports and f ind out a lin le about each of 
duction to the teachers' notes ards developing ways of uncover- them . 
sum m ed it up very nicely for me: ing and examining evidence and (a) W hat is the p rey? 
"!n usingthesimulation,itishoped seeking solutions. It is hoped as (b} Who or what does the killing? 
that the children will develop a well that they thoroughly enjoy (c ) W hat is the reason for t he killing? 
deeper understanding of the envi- themselves while doing so!" U sed 3. Angling is a very popular sport . Do you think it is a bloodsport? 
ronment, not merely with respect in this way by an enthusiast ic Why? 
to the fox, but to all living things teacher, it'll create a great deal of 
associated with it . This, of course, interest and excitement and ideas 4. In your Suburban Fox book , you may have found some strange 

o f creative v.rriting and dram a, art w ords about foxhunt ing (see espec ially Chapter Two) . W rite 
and craft, history, maths, and natu- them down and f ind out what they mean, using the Glossary in 

. ral h istory will soon be flowing. the back of the book and any other reference books or 
d ict ionaries vou can f ind . 

CONCLUSIONS 
I'll be surprised if both p rograms 
are not well p laced in the top ten 

Fig B.A sample workcard 

educational programs for '85. W ill 
either be "Top Program"? That, I 
suggest, should be o f greater inter­
est to the software houses than to 
teachers (and parents). The best 
program sho uld be the one that 
suits your children and philoso­
phy. I'll have both in my collection 

because I th ink they provide an 
in teresting contrast in style and 
content. If my finances onry ran to 
one or the o ther, I'd have to 
choose Cars - Maths in Motion. 
Cambridgeshire Software H ouse 
have produced some super pro­
grams this year at very reasonable 
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Fig 9, The Main Grid 
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Fig 10. The Hypermarket Scene 
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prices. My wife often refers to me 
as the Welsh Jew, so maybe the 
value for money of their materials 
has something to do with my 
choice, but I think it's the possible 
links with CDT (Craft, Design and 
Technology) that's got me really 
excited. Just in case the use of 
those three letters kills it stone 
dead for you, perhaps you'd prefer 
to think in terms of maths, science 
and craft! On second thoughts, a 
few pounds has never prevented 
me from obtaining anything I've 
wanted for my youngsters and I'm · 
sure most primary teachers are the 
same. So, is it to be a quick jumble 
sale, a visit from the school photo­
grapher or a chat with a group of 
supportive parents which will pro­
vide you with the wherewithal to 
give your ¥,?ungsters two experi­
ences they 11 remember long after 
they've left your school? 
- Teachers and students inter' 

ested in the use of computers in .. 
the classroom would do well to· 
read a very thoughtful dissertation 
by Barry Holmes, lan Whittington 
and Stephen Fletcher - The 
Child, the Teacher and the Micro: 
Using Simu/ations in the Class· 
room. As one might expect, it is fu ll 
of anecdotes and reflections on 
their own experiences with child· 
ren and computers but, as the title 
suggests, they've got their order of 
priorityrighLIt's very readable and 
at just £3.95 it's not going to break 
the bank. Available from Cam· 
bridge Scholastic SelVices, "ille 
Town Hall , SI. Ives, Cambs. 

PROGRAM 
DErAILS 
Cars - Maths in Motion 
(£20.00 + £1.00 p&p +VAT), 
Cambridgeshire Software House, 
The Town Hall , SI. Ives, Cambrid· 
geshire. 

Suburban Fox 
Complete: £30.00 + VAT Sof~ 
tware: £13.00 + VAT Resource 
Component: £ 17.00 + VAT 
Ginn & Co. Ltd., Prebend.1 Ho., 
Parson's Fee, Aylesbury, Bucks 

Round the World (£28.00 
+VAT ), Ginn & Co. Ltd. 

Front Page 
MAPE Tape 2. A ne\.\! version of 
th is program is expected on MAPE 
Tape 3, which is distributed free of 
charge to members of MAPE (Mic· 
fOS and Primary Education).De· 
tails of membership from : Ann 
Liddle, Pentland Primary School, 
Pentland Avenue, Bi1Iingham, 

I • 





Simply light years ahead 
of the opposition 
Opus announce the biggest disc drive breakthrough for years -
CHALLENGER. It cou ld make every other disc system for the BBC micro 
outdated overnight. 
An amazing 3-in-1 design has produced Britain's fi rst complete plug-in 
disc system for the BBC computer. No more complicated interface 
connections, soldering or track cutting, Challenger is an all-in-one disc 
system ready to plug straight into your computer. It's the simplest d isc 
link-up ever and a winning combination that no other system can 
match. 

S % 11 DOUBLE-SIDED 40/80 TRACK DISC DRIVE 

DOUBLE DENSITY DISC INTERFACE 

SUPER FAST SOLID STATE RAM DISC - UP'O .20,imesfas,erthandiscdrive 
and prOVIding a massive 256 K of RAM 

All this in a single unit for an amazing £249.95. 
And just look at the storage capacity of this remarkab le stand-alone 
system. 
Our 5%" disc drive and built in double-density disc interface - an 
extended version of the highly praised Opus DDOS, voted fastest 
system by 'Acorn User' and favourite choice of 'A & B Computing' -
combine to give you a powerfu l 1 Megabyte system. But Challenger 
has a third dimension, a super fast Solid State RAM DISC for inst ant 
access to an additional 256 K of RAM . Effectively a lightning fast 
second disc drive which can be upgraded to y, Megabyte capacity for 
only £49.95. It makes Challenger superior to a dual disc drive, giving 
faster access and less wear and tear on your drive. 
Challenger uses the same disc controller chip as the new BBC B + 
computer making it compatible with all leading software titles. Call us 
for our full compatibility listing . 
We've provided a selection of utilities on ROM and Challenger's disc 
drive is 40/80 track switchable. The extended DDOS takes no User 
RAM, PAGE, the position at which BASIC programs load, is left 
unchanged, normally staying at &OEOO, and Challenger dynamically 
moves files on the disc to overcome the 'can't extend' problem. 
Challenger's price of £249.95 includes our unbeatable two year 
warranty, a full operating manual, VAT and free delivery. Call us now 
on 0737-65080 for details of our nationwide dealer network or simply 
post the coupon below. 

OPUS SUPPLIES THE DRIVE 
The Opus disc drive range has few rivals for quality, reliabi lity, and 
sheer value for money. We've taken the best in Japanese disc drive 
technology and backed it with Britain's longest guarantee - an 
amazing two years. For full details of our extensive range of half­
height 5V." disc drives together with information on your nearest 
stockist, 'phone 0737-65080. 

OPUS - BRITAIN'S LEADERS IN DISC DRIVE INNOVATION 

r-----------------------, I To: Opus Supplies Umited. 55 Ormside Way, Holmethorpe Industrial Estate. Redhill. Surrey. I 
Please rush me the foUowing: (PRICES INCLUDe VAT AND CARRIAGE) I 

- Challenger Unit(s) [249.95 each I 
- ___________ IRAM DISC upgrade(s) to 512K at [49.95 each I 
: I enclose a cheque for ['-________ or please debit my credit card I 

account wnh the amount of f I 
I My Access 0 Barclaycard 0 no. is: ill 1 1 1 1 1 1 1 1 1 1 1 1 1 I-
I~E _ 
- ADDRESS I 
I I 

- TELEPHONE I L ______________________ J 
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RlstFlood 
Shingo Sugiura 

Using computer graphics can be 
one of the most fascinating aspects 
of computing. The BBC micro 
with its multitude of bit-mapped 
graphic modes and an eight colour 
palette is particularly suited for 
creating sophisticated and colour­
ful pictures. Even though BBC 
BASIC supports many very pOVJer­
tut graphics commands, there is 
one rather surprising ommision -
a flood fill facility. 

Fairenough, tnereisa triangular 
fill facility (PLOT85) which can 
theoretically be used to create any 
solid shape but it is difficult to fill in 
anything more than the Simplest of 
shapes with this command. With a 
flood fill facility, there are no such 
problems. All you need to do is to 
specify the starting point and the 
routine will fill in the enclosed 
region in the current foreground 
graphics colour. 

ALGORl11-lMS 
There are two main a lgorithms for 
flood fill routines. One is a recur­
sive method and the other, non­
recursive. The recursive method is 
very easy to understand and pro­
gram (at least in BBC BASIC and 
any truly high level languages such 
as Pascal) but it requires a consid· 
erable amount of memory and is 
djfficult to implement in machine 
code. A non-recursive routine is 
given in listing 1. 

When you type in the listing and 
run it, it should draw a picture of a 
house (as shown in Figure 1) and 
fill it in various colours. Don't 
worry too much about the garish 
colours or the feeble picture! 

The algorithm makes use of a 
RFO (first in, first out) buffer. This 
method is efficient in terms of 
memory usage but slow in BASIC. 
HOOIever, the algorithm itself is 
very efficient, compact and should 
allow you to grasp the workings of 
the routine (a detailed breakdown 
is given in the How it works sec­
tion). Before moving onto the fast, 
compact, all singing, all dancing 
assembly language routine, I'll 
explain the syntax of the BASIC 
version. 

SYNTAX OF 
ROUTINE 
The fill routine is _called with a line' 

44 

stili struggling with 
PLOT8S? This utility could 

be the answer to your 
prayers. 

LISTING 1 

10REI'1 'PainJ::'r"t;nifinE! vers.l (£D1E) 
2~~~M By$hin9~:~~gjura (o57~) 
~~Re:M (C) AUQus:t:];9SS (EDCC) 
40 (BA l b) 

;::J.IlIMODE2 (7022)", 
601,,10U23; 8202; 0; ~J 0,; '( EB4E) 
7001 M ystac:kY. ('14EP, 1 stack'l. (128) ,rstac:k'i. ('~ 2Sj ;,"'s 

% B (24,4C) , ". ' 
80RESTORE (2f:96~) 
cnREPEAT (324A) 

100REAO A'l.,Bh,CY. 'H>l4C) 
110I f!' A7.>11'J pL:.Onrr.,En~.,CY. <0101> 
120UNT ILAY.<0 (7-4F.O) 
130P~OCc:loUd(15~,900t130,70) <83ES) 
140PROCc:loud( 1111'J.0:';900, 130, 70) (C£46) 
150PROCfi 11 (103,100;2) : PROCf i 11 (900,100,2> (AB;6'1: 

of the form PROCflU(X, V,C) 
where (X,Y) is the co-ordina te of 
the starting point and C is the 
colour with which you want to fill. 
The initial point is first checked to 
see if it's black. If not, the routine is 
exited immediately as it is if C=O, 
so don't be too surprised if nothing 
happens on calling the routine. 

As with all flood fill routines, it is 
very important that the region to 
be filled in is completely enclosed. 
If there is even one pixel which is 
unfilled, the fill routine will leak 
and probably fill the whole screen! 

FASTERRIL 
ROUTINE 
Listing 2 gives the source code for 
the fi ll routine - this time in assem­
bly language. Type it In and save it 
before you run it. This is very 
important because any typing mis­
takes may (and probably will) ren­
der the program useless. 

160PRQCfi 11 (15m~900~7) : P~OCfi 11 (1100,900, 7):,(pe:q; 

Replace the BASIC fill routine in 
Listing 1 with the nav routine, 
change line 70 to read PRoCas­
semble, and run it. The familiar 
picture of the house should be 
drawn and filled in but you should 
notice a distinct improvement in 
speed. 

E) 
17I1'JPROCfill(400,600,6);PROCfiIl(S00,611'J0,6) (5~B5 

180PROCfi11 (600,400.1) (C4FA) 
190PROCfilI (600,aI1'J0,4) (7F00) 
200PROCfill (S00';,600,S) (BA4S) 
210PRDCfill(100,350,6) (657E) 
220A=GET (777E) 
230END (S80F) 
240DEFPROCcloud(XY.,YY.,5XY.,SYY.) (SA9E) 
250VDU29,X%;Y7.;(97311'J} 
200XIY.=SX%+SXY./7:V1y'=0 <F5C3) 
2:70FOR 1-0 TO ,6~:3. ' STEP0. 1 (6960) 
280X'i.=SXX*COS (I )'.+5)(Y./7*C08 (1*7) (2973) 
290YY.=SYY.*S IN ( I ) .+SYX/7*S I N ( 1*7) (F0C3) 
30.0MOVEXIX, VI z,:PRAWXY., YX (17B3) 
3I0X1Y.=XY.:YIX=VY. ,(~E61) 
'~20NE~T (D2FD) .~~~ 
330VOU29 ,0; 0; (2.DFC) 
,H~ENDPROC (!09AAl 
::SSRtDATA 4, fa, 3210,5, ~280~ 300 ,.4.;300 ,3021.5, 300i712)0 

C9~,4) 

';J6mpATA 4,900,:3l?J,0,S',,900,?00 (F:F3,tH 
370DATA 4,250,700is,~~,7a0 ~»O~A) 
~B00ArA 5,600.,904Z':,5,t~!lr;700;(~2!="F:} ", .:"'" 
~9.0DATA :4,500,,300'~:f!500~500,,:s,700:,500,5.,7f2f0;,~.0. 

. (ESAB) 
40/iJpi:\TA 4 ;350 ,~~0,5~350 ~.B5ij:,:5~. 450 ,65,0; 5:, ~50 '" 550i 

5,35,,:;550 (607E) " . .. . .. 
~ lJl!;DA1A '!. ,750_ ;SS0:,.!), ;1:5.0k~~50 ,:S,.ao0;6~flJ:, 5,8:S0 ;.~5~, 

:S,750,~50 <:3:S4A.l , . ' :. ':.'':' 
4"2ilDATA 4';:'50iLj:3~0:,5:,400:.t0 (bi305:) , 
4'.30DATA 4,100 .. :3~,s:,e00:"0 .!7~X 
"'40PATA~1,,~1:;": f~~~~[)L, " , " 

.1000DEFPRQCfUl (I'>'X'. JYX':CYof- :,(CA7:Eir 
10101FCl<=0 ENDf>ROC;ELSEacdL0,cr.,i(21!2a) 
102~r1':(l::i;IkF'FF:FIWX=2""'. ( (78(~'55 MOD3)+I) (4340) 

You may be wondering why th is 
version takes up so many lin~s 
when compared with the BASIC 
version. This is because the num­
ber of mnemonics per line was 
deliberately kept own in order to 
aid legibility. The object code itself 
takes up less than 0.5K! It resides 
in a section of memory allocated 
by DIM code 500. If you want to 
compile the code to some other 
address, bear in mind that &280 
bytes (five &80 byte blocks, 
pointed to by variables ystack, 
Istackl, Istackh, rstackl and 
rstackh ) must be provided for 
the buffer. As it stands, .the whole 
of page 6 (the input buffer) and 
page &A and the first &80 bytes of 
page &C (user defined characters) 
is used. 

SHADES 
One interesting modification to 
the algorithm a llows pictures to be 
filled in with shades as well as solid 
colours. Type in Listing 3 and run 
it. It will draw the house but should 
fill it in subtle (depending on your 
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LISTING 1 

1030IX'X,D]XXAND(&10000-WX):IYX=IYXAND&FFFC (AIAl) 
1040IFPDINT(]XX,IYX)<>0 ENDPROC (A8FD) 
1030FX~1:ZX-0 (78C2) 
1060PROCli ne (] xx, IVY-,0) (ABeD) 
1070REPEAT (0A3b) 
1080PROCunqueu. (4El1) 
1090REPEAT (2877) 
l11Z10IFUX%<rxX PROGl lne (Uxy. ,yY.+4,1ZI) (OBA0) 
1110IFDXi:.<rx'l. PROCline<DX1.,y'l.-4,,1) (3818) 
1120UNTI LDXX>=rxX AND UXy')arxY. (97F4) 
1130UNTILFX-(ZY.+ l )AND127 (BB3A) 
1140ENDPROC (FBDS) 
li50DEFPRQCl ine ( t)Ch,tyX , f1 agY.) <DA9b ) 
1160IFPOINT Ctx1.,tyX)}0 PROCscan:ENDPROC (lFD4) 
1170PLOT77,tKY.,tyy. CESS1 > 
l1B0XX-wsX:YX-wsX DIV256 (3C3A) 
1190AX=&D:CALL&FFFl (374E) 
1200PROCqueueCtyX, !wsXANDHX, (wsX!4 ANDMY.)+WK) <I 

98) 
1210PROC.can (4730) 
1220ENDPROC (A36F) 
1230DEFPROC.can (AF21) 
1240PLOT92,txX,ty% (37F9) 
12~eRX-(!&31~ ANDMX )+WX (65CA) 
12601FflagX=0 UXY.=RX ELSE OXX-RX (F6A7) 
1270ENDPROC (C4-17) 
t2amOEFPROCqueue(ay~,lxX,rx%! (l6CA) 
i290Z~.(ZX+~lAND 1 27 (3A37) 
1300ystackX(ZX)=ayX (E32C) 
1,311Z11stackY. (ZX ) =1 xXlrstackX (ZX):=r"xX (fF4~ ) 

1320ENDPROC (1687) 
~330DEFPROCunqueue (4C24) 
'1~40yX=ystackX (FX) C61.~B) 
1330rxX-rstackXCFX) (EEC7) , 
t360UX%=1.tackX(FX)IDXX-lj~aCk~{Ft) (6912) 
1370IFyX=0 DXX-rx,X ELSEIFy7 .. :='1020:, 'uXX=rxX (6 1"52) 
138C!1FX-CFX+l)ANDI27 (FC4BJ ' 
1390ENDPROC (99E0) 

taste!) shades. l n e modifications 
are minor and coding it in assem­
bly language should present no 
problems. 

The new de·luxe shade fill rou· 
tine takes the form PROC­
fllIlX, V,Cl,C2). As before, (X, Y) 
specifies the initial position and as 
you might have noticed, the 
shades are made up from two 
colours. These two colours are 
specified by Cl and C2. They may 
of course be the same (to create 
solid colours, as before) but 
neither of them can be zero, ie 
black. This option extends the 
number of colours available in 
MODE2 to a staggering 28 (or a 
mind· numbing 120 if you get kicks 
from filling pictures with flashing 
colours}. In modes 1 or 5, the num· 
ber of colours is only increased to 
six and it isn't useful at all in modes 
00r4. 

EVENFASlER 
AIL ROU11NE 
All the routines introduced so far 
will work in all graphics modes and 
they a ll depend on standard 
operating system routines for 
plotting and drawing lines. These 
operating system routines spend 
qUite a bit of time checking for win· 
daw edges, off screen co-ordinates 

etc. As such, there are bound to be 
some of you craving for even faster 
fill routines. 

Listing 4 gives the source code 
for a MODE2 only fill routine 
which pokes d irectly to screen 
memory (shock hOTTOr!). Type it in 
and save it. Tag it onto the end of 
Listing 1 and change line 70 to 
read PROCassemble as before 
and run it. Fast eh? In fact, I'm 
going to stick my neck out and say 
that it is the fastest fi ll routine ever 
devised for the Beeb. 

COMPARISON 
You may be interested in a little 
suroey I've conducted regarding 
the speed of various other fill rou­
tines that are either commercially 
available or published in rival 
mags. The times taken to fill in the 
picture of the house by the various 
routines are given in Figure 2. 
Computer Concept's Graphics 
Extension ROM fill routine (written 
in machine code) is excrutiatingly 
slow. In fact, it's slower than the fi ll 
routine given in Listing 1 which is 
written in BASIC! The fi ll routine 
by Beebug is also very sl()I...V even 
though it is written in machine 
code. 

Acorn User's fill routine is rather 
special. Not only can it handle 
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shades (not simple chequered pat­
terns as in Listing 3 but the pattern 
may be deSigned by the user) but 
the shade may contain the back­
ground colour. For this reason, the 
algorithm is far more time con· 
suming than mine - for good rea­
son I might add. 

not mean that it's perfect. In fact, 
I'm quite certain that some of you 
will find ways of improving the 
algorithm even further. 
NB The size of the buffer used by 
the routines may seem rather large 
and in fact, they will never ever be 
used up. If memory is tight, you 
may like to modify the programs 
so that they use smaller buffers. 

Although my fill TOutine (Listing 
2) is the fastest of the lot, this does 

LISTING 2 
1aamDEFPAOC~il1(~%,Yh,CX) (47BE) 
101I1GCOL0 . C7. (lCD9) 
lC!l20WY.- 2 A {{?mod. MOD3 ) +I} (C307 ) 
1030XX=X7~D(&10001Z1-WX):AX=FNhi <XX):YX=YXDIV4 (E4 

781 
1041Z1CAU. f i n ("869E) 
10:50ENDPROC (0CAA) 
1060DEFPRQC.a.ssemble (9873) 
107001" c ode 400 (8157) 
10e0osWr"Ch=&EFEE:o5word=&FFF1 (36FC) 
1 09afirst=~Z~rista&28:Yloop-&2C:flag=&2D~p1~el=~ 

2£ (:5Et:) -:~ 
1100u)(=~'2F:;QX!§oIk3:1~rliftl.it r=&"33 (F929) 
1110p ar)Sf!l~~~~41:j:J?atam2~51 : ws=~53 ( F3A6) 
11~0y.t"C:~'lr~a'ckl =~Aa0; rst.ac:k"h=8coiZtlll " (EBBF;? 
11301st;aC::I<J~.1 !Jtac;kh- acC00 ('9DF2) 
1140mOJ:l.-&c3$,:$IC:'pl-II':3:59 (4330) 
1150FORpa$s=0ro2STEP2:P~.cod. <B8FF) 
1160(OP~ pa9stDCi7) 
1178 .. £ill (4712) 
IlS0 S·TA paramt+l ;(BACS) 
119C!1 STX paraml (E145 ) 

·1200 STY param2:JSR gety (0226) 
1210 LDA col:BEQ quit (2960) 
1220 JSR paint (S74~) 
1230 BNE quit (4666) 
1240 LDY mode (S0Se) 
l250 LDA table, y .. (E3C4) 
1260' STA pixel , (1208) 
1270 LDV*8 (4BC2) 
1290 STY La.t (9E9D) 
1298 INV:STV first (31FO) 
1300 JSR fline (2blilll 

... :13.10'. repeat: ( D~lA ) 
1320 JSR ""'fUeue (DB9111! 
1330.1_ '~D001 

CONTINUED OVER 
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LISTING 2 

1340 LDA ux:CMP rlimit (63AS) 
1350 LOA u~+1:9BC rlimit+l (86F3) 
1360 9ce noup (5118) 
1370 LDA ux:STA paraml (C592) 
1388 LOA un+1 (S60~) 

1398 LDX yloop:INX (9F3B) 
1400 LDV" (ASDA) 
1410 JSR lina (4CF2) 
142e.naup (8E2E) 
1430 LDA dXICMP ~limtt (C3~?~ 
1440 LDA dx+1:SBC rlimft'+r,C~.~6J 
149 BCG nodotlln <20") 
1460 LDA dx:STA paraml(015!5:i 
1410 LDA dx+l (03CD) 
1480 LDX yloap.DEX (822Cl 
1490 LOV*t (CD2S) 
1see JSR line (2eaq) 
lS10.nadown C7D4E) 
1520 LDA dx:CMP rlimit (FBD2) 
lS30 LDA dx+llS8C rllmit+l cAFAC) 
IS40 BCe loop CBAAE) 
lSSe LDA ux:CMP rlimit CFD9F) 
1560 LDA ux+lrseC rlimit+l (AE0S) 
1570 BCC loop (7485) 
15Be LDY last:INV:TYA:AND*127 (SA73) 
1590 CHP firataBNE rep.at (CF77) 
1600.qult (9DI9) 
1610 RTS (329fn 
1620.Qaty CF7CD) 
1630 LOA.0:STA param2+1 (lAFC) 
1640 ASL pAramZ:ROL param2+1 (2ACF) 
16~e ASL pAram21ROL param2+1 (E7BF) 
1660 RTS (~E7A) 

1670.point (314C) . 
1690 LDX*FNlo(pAraml) (F0FB) 
1690 LDV*FNhi (param1) (5F6A) 
1788 LDA*9 (EI91) 
1710 JSR o_word (7116) 
1720 LDA paraml+4 (S8FB) 
1730 RTS (~F20) 
1740.Un. (7602) 
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17~0 STA param1+1 (4745> 
1760 STX param2 (2642) 
1770 JSR ;.ty (E~34) 
1780.flinR (8545) 
1790 STY flag (F7E7) 
Ieee JSR point (077F) 
1810 8EQ lcont (AEC4) 
182e JMP SCAn (6218) 
1830.1cont (F720) 
1840 LDA*77;JSR plot (97OF) 
1950 LDX*FNlo(ws) (6608) 
1860 LDVttFNhi (w.) (1886) 
1870 LOA*~D (55E3) 
1890 JSR asword (0284) 
1990 LOV last (7C2D) 
1900 INV (6796) 
19UIJ TVA (26D8) 
1920 ANO*127 (DF47) 
1930 TAY:STY last (B337) 
1940 JSR codey (B79B) 
19~0 STA y_tack,V (3FIF) 
1960 LDA ws:STA lstackl,Y (7EEC) 
1970 LOA Hs+l:STA lstackh,V (1E75) 
198e LOA ws+4&CLC,ADC pixel:STA rstackl,V (FSb3) 
1990 LDA ws+S:ADC.e.STA rstackh,Y (9ADl) 
2em0 JSR g.ty (68ao) 
2010.scan (lC63) 
2028 LDA*92.JSR plot (F9F0) 
2138 LOA fIAQICLC,8NE down (71E5) 
2040 LDA ~310=ADC pixel:STA ux (FC79) 
2058 LOA .311:ADC*0fSTA ux+l (D9E5) 
2060 RTS (FAle) 
2870. down (a:iIll8) 
2080 LOA .310.ADC pix.l:STA dx (6125) 
2090 LDA ~311IADC.0:STA dk+1 (618F> 

RTS U!l711) 

LISTING 2 

2110.plot. (2A80) 
2120 PHA (2792) 
2130 LDA.~IJ9R oSNrch (9296) 
2140 PLA:JSR oswrch (2E7E) 
2150 LDX.0 (qs44) 
2160.s100p (~IAC) 
2170 LOA paraml,X:JSR oswrch (F7F4) 
21B0 INX,CPX.4 (DA0S) 
2190 9N£ . sloop <BF93) 
2200 R!i;! (1)931) 
2.2.1·0 ·~:ccidey. (393A) 
:~. :t.SR param2+1lROR par-am2 (0729., 
~48 ~SR param2+1:ROR pAram2 <CASe) 
2240 LOA param2 (9356) 
2250 RTS (4089) 
2260.unqueue (7804) 
2270 LDX first (A137) 
2290 LOA ystack,X:STA yloop (E700) 
2290 LDA rstackl,X;STA rlimit (53FA) 
2300 LOA rstackh,XaSTA r11mit+l (AF77) 
2310 LDA lstackl,X (629D) 
2320 STA dx.STA ux (5FS6) 
2330 LDA lstackh,X (6D94) 
2340 STA dx+l:STA uK+l (3898) 
2350 LOX first (B26A) 
2360 INX:TXA:ANOI127 (1312) 
2370 STA first (A462) 
2380 LOA yloop:BNE notZero (7243) 
2390 LOA rlimit:STA dx (E064) 
2400 LOA rlimit+lzSTA dx+l (A072) 
2410 RTS (0170) 
2420.notzero (FA5B) 
2430 CMP.255:BNE not255 (CB54) 
2440 LOA rlimit.STA ux (2299) 
2450 LOA rlimit+lrSTA u~+l (E0F4) 
2460.not255 (03A4) 
2470 RTS (099i11) 
248B.table (22C6) 
24901NEXT (860B) 
2S00RESTORE2SS0 (\WD6) 
2510FORAX=0T05 (CE32) 
2520READBX;AX?tabl.- aX (523E) 
2530NEXT <D88F) 
2540ENDPROC (3095) 
2550DATA 2,4,8,O,4,8 (C701) 
2560DEFFNlo(numb.r) (1~2F) 

2570=number MOD 2~6 (~8e) 
2580DEFFNhi (number) (7ECB) 
2590a number OIV 256 (DSDF) 

LISTING 3 
10REM Paint routine vers.3 (AD98) 
20REM By Shingo Sugiura (6578) 
30REM (Cl August 1985 (EOCC) 
40 (SAI6) 
50MODE2 (7022) 
60VDU2~; 8202; 0, 0; 0'; (EB4E) " . : 
70DIM ystack~(128) ,lstAckX(128) ,rstackX(12Sr;-Ws · 

X e <244C) 
BeRESTORE (2F96) 
"REPEAT (324A) 

IBBREAD AX,BX,CX (D14C) 
1101FAX~ PLOTAX,BX,CX (D101) 
120UNTILAX<0 (74FD. 
130PROCcloud(150,901,130,70) <83E5) 
140PROCcloud(1100,901,130,70) (CE46) 
ISBPROCfill (100,180,2,3)IPROCflll (900,100,2,3) 

mss~) 

160PROCfl11(150,900,7,7),PROC4ill (1100,900,7,7) 
(DFC3) 

170PROCfill (400,608,6,6):PROCfill (800,600,6,6) 
4493. 

lSBPROCfill (608,400, 1 ,4) (!5S70) 
190PROCiil:l.(080,aaa,3,6) (D6CD) 
208PROCfil} (500,60e,5, 1) (C4F6) 
210PRDCf];.11( 1110, 350,6,7) (2C4 7) 
22eA-aET t7,77E) 
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LISTING 3 LISTING 4 

LIS TlNG 4 

CONTINUED OVER 
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MODEL 8 FLOOD FILL UTILITY, 

LISTING 4 . 

t:"r:a:ti: '~'91nf:::(:"7,t$~?: ::'"'<c' 
17'1>0 ,.s!<~,,!c (p~f 

¥.:~:fxmN~;:8~5ap) 
If320'. BNE::rpqi,rili,::':(~l~;1y 

i~~:';J~~~~~~:~I'Y""1>1DDl, 
'.B50 ANO#j,AAlfl'ts V\!lF'9' 
lalilf .... pm, nt ,H'C"'" 
lE!~~ t..;[)A:( at1ar:~~,s:) ;'y: ~03BBJ 
IBB" ANDnS5,'Rrs '''9CP 
189;0. scan' (A92E:) , 
1900 TXA:ANQ*t:aSQ c.0nt:"5catt 
19::~": JSRi fii:..;ad( b12E) 
19:?0~cant..,..scan (5059) ,: 
19:3" JSR 1 p6intd~EQ nose an ,(~QO~:>, 
11;141li INX':JSRt"point:BEt:! nCH!I:Can: PEF9) 
19$~ JSR inc_ad (60eS) 
19~" CPX#1b0:8NE cant_scan C'fli-9}, 
197,0.noscan (29911 
1~a0 STX rx (30Ab) 
1998.update (F8E0) 
2~e' LDA flag: BNE down (0CD4) 
2m):CI:I LOA rx = eTA ux: RTS CD6A2:) 
2020.down (0062) 
20.321 L.OA rx: STA dx = RTS (2E4,bJ 
2040 . calc (F75E) 
2~50 STY ytemp (7C7l) 
2060 LDA*0 (SlAD) 
21Zf70 eTA xtemp (E:A8F> 
2080 TYA (C17E) 
20~0 LSRA: LSRA '( C410) 
212121 ANO#&FE (7729) 
21':1'0, TAY: LOA table, Y: StA addriiH:~9.4-'1(0385) 
21:20 LOA table+1,Y:STA address r3BA1) 
2J:;S0 LDA ytemp:AND#7 (3640) 
2140 erA yt~mp (9C7D) 
21'50 TXA: AND#&FE (CFF7) ' 
2160 ASL A:ROL xtemp <PA44) 
2170 ASL A:ROL xtemp (8511) 
2180 ORA ytemp(D0CC) 
2190 ADC addre$s:STA addr$s~ (7106) 
2200 LDA address+1 (28621) 
2210 AD.C xtemp (2928) 
2220 ADC#&30: STA address+ 1., (F400) 
22~ Fc'rs (9566) 
224Qt0ploj:: . . (.5.~.0) 
2250 LDA#&AA:STA mask (03BA) 
22621 LDf\~ol :AN;P#&55: STA cmask, (5072) 
2270 TXA':AND#L:.eNE right (S9ci> ' 
2280 L.PA~&AA,::~r:rA. (nasI<: (EStaO) 
2290 ASL • :c.m~sk::· (233AJ 
230a:SEC::RClL ,~:5'k <BF4C) 
2310. ri,9g!:iAF;!Il6J, 
23'20 LOY*,;(~'i7lm , ~ 
2330 LOA (<CIid.~r:lOi$'.:j · ; ':Y: ,( 13J>~4?: 
234,0ANlf m'as~:::(1~7B): " ", 
2350 OR~· .• c:.m~!i~:.'(iJF9a) 
236121 J~r:A ta;c;J,ttr:'a~~h :Y:( B:~:9'1) 
2370 I'lTS(;2l2I'S0l 
23B0.:fin~:jllJf::AB):. 
239121 S.t~ .. :>t:::,STV':y·. ,'(E:7Fi:j 
,241210 JSR " 'c~l:S(~~l" 

'2411<1" '"Py"Jij"AF'liili ' ' 
,\i4~" ctXA'AlIlii#u,BS:~":J""P (IbC~' "'" ,"" 
i2:4:30 : JSR"r'j;)oin'(.X2C:S9) ' ,," , ':':;;,~ :,~~~: 
24:4a BN6:,~C)~1,:,(n~06') b;y ; p '. ;,, :-- :;. 

24~': : :Js.:(ph?t.:;j5R:i~C:·.~d Hlft'0:"r:: :~: t.~'::;:: 
24~'F:;~K#161?1:Bf2(;ieorl:- .(~3:F.l,).: :':~ >:': .. '<,:' ;:' 

' ;Z:4'i:~~:r,lo()j:r :(~42ET " " . , .. ::.'::< :',:<' ( j ':: 

~4:?"· ·: :: 4p~(adcJre$s) l Y; EN,Ft: r:tc~i1~::x~I?~:i,r' :': 
~4'90: :l.;,tlPl:,c:Ol :STA {address)jiY::v~i9~};: ',::: ::'; 
~5~0. JM:k:i\lS~ int 'ad: e",g r:i<;:h~c~:'{~r3~1J> 
~1:ij .1'-lci:Jnt. (320B) '. H' 

~:i0:' .~f3R: lpoint: BNE: eorJ 
,'1:S'SlIf;),SRp lot (B64F) " ",.. ,: 
;:21f)4~' :1J\tX:JSR rpoint:BNE eOi(l .. :~:~I;IAqr::; 
:,~~.I?I : :~l3R plot:.JSR. inc~ad OOSf\:Y 
:2~J:i0~r;;lcheck (58F0) , 
26;10 ,:aeXtf:160;SN6 rloop (faGs), 
25B0~' ~orl .. (D732) 
;s:!5:~0st~: rx (F31A> 
2qj;5,a LDX x:BEQ noleft (S61Dt 
~6T0': :QEX: I...DV y. (5801) 
2620: JSR.~alc (6243) 
,?~~0 :~:t?'y*:0 (B2F9) 
2~4,a ~~:AND*l:BNE lloop {C90~~ 
2~!5tb ;jSR Ipoint (13C9) 
26~'!i) :af.l6 eoll (6863) 
:26?':'.,)}S?R plot:JSR dec_ad 
~.1;f0,.~~i?~P (9848) 
?~9~ :~PA(address},Y:BNE I 
21t00' 'LDA col: STA (address) 
~:.1X1i', 'l)~X: JS~ dec_ad = BNE 1 
~'720'~ llcDnt (7694) 
,~?;~0:~~SR rpoint: eNE eoll 
21',40:': ':;rS~ plot (bC87) 
2;;t!:i0,'DE.X,:JSR Ipoint:BNE 
:::27Qfir.'.:l~J;tlot:,= JSF< dec ad 
~i'f.il;ptieCk·{3F94) -
27j30 CPXtt255: BNE 11 oop (5i?:39,) 
279ii.e'oi} :(P86E) 
2e00l:NX,(lIH~) 
28i~hn6HHt, (F387) 
2,ij:20.: 33TX)~ (BF63) 
2f330 LO'(yn:.tfX)(' (0762) 
284~ "ts (1l004l 
:,28,50.;:i 'nc:,.;.ad.· ". (B504) 
28p0', C,Lc:i:(4:'1AB) 
2aZ0 LIlIi\ ,.1l4d.r:e5l.. (E:B50) 
21iB,iii AoCiB <@bEl) 
2e9~ ,9T~,.a(j:drc,eiis" . (CC91 ) 
2900 ,;4.DA addres$f+l <26D8) 
49i0' }\[)(:*0\5F77' 
~~:21l1 ;gtA: :~~~re!a~~'l (F225") 

~:L~~~a~~~~l7) 
~9I\iaS!£c' <iJ2Bil 

, . 29?i'.f J..,DA " a~tlt:~~i!i;;:, (:9~09) 
,,.'i>e0', .lIaC#B'147Z6J 
, 2~~~;, :~'~:,'~':Qi:l,t~$$-:: . ::(~i~: 

:~::f:';~*;0'~T~ (SP7th; 
3020 STf.\a,ijpresg+'~ J~9'l:i~b' 
,3~30, DIt.x,(~At:c,' 
3m~ 'RTS' ·:(/'A.b.4) 

;~::~~~~~b8?7~~~6) 
~~~~~~~~~~~~' ... ="'~".'~=='.~~."======~~~~. 
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Robico Software 
3 Fairland Close, Llantrisant, Mid Glamorgan. CF7 80H Tel (0443) 227354 

Brilliant Games for the BBC B 
THE NEW TEXT ONLY, DISC-BASED MEGA-ADVENTURE! 

ENTHAR SEVEN 40 Track : £17.95 , 80 Track: £16.95 
"An absolute knock-out - we couldn't have given it more marks if we · 
tried! . . . BBC cassette owners - go out and buy a disk drive now. Disk 
owners read on, then go and buy the game!... Personal Rating : 10 doesn't 
start to say it!" (C . El V. G. ) 
"I doubt that a better game has been written .•. If you own a disc drive 
and like adventure games, then don't hesitate to buy ENTHAR SEVEN -
you won' t regret it." (A El B Computing) 

It is the distant future ... You are on board a fragile Interplanetary Space Hopper which orbits a smal l, 
Earth·like planet known as Enthar Seven. Your task is to reach the planet's surface before the Hopper's 
orbit decays and the spacecraft spirals into oblivion' 
Once on Enthar Seven, you must explore the planet and find and board an· Escape Vessel. 
Enthar Seven is written entirely in machine code and uses disc fili ng techniques to provide a massive 
scenario. The game has an advanced command interpreter which can understand complete sentences 
and multiple statements, and compresses the text stored on disc (using the same methods as in our 
acclaimed cassette based games) to approximately half its original length. When expanded there is well 
over 1 OOK of text! 
With 450 atmospherically described locations to visit, 80 objects to examine, an extensive vocabulary 
and approximately 1200 lengthy messages, we believe that Enthar Seven is the outstanding BBC 
adventure to date. 

ISLAND OF XAAN Cassette: £7 . 95, 40 Track: £9 . 95, 80 Track : £9 . 95 
"I suspect t his could prove to be one of the best text adventures on 
the BBC . " (P . C. Weekly) 
"Excellent game ... Write more!" (A El B Computing) 
Escape from the forbidding Island of Xaan by finding a disguise and enough treasure to pay your passage on a sail ing Ship. 
Machine code, text compression and about 180 locat ions make this a must for a ll adventurers. 

RICK HANSON Cassette: £9.95, 40 Track : £11.95 , 80 Track : £11.95 
"If you want to know how good an adventure can be, buy RICK HANSON 
and find out!" (A El B Computing) 
"Good to see there are still a few programs around that make you envious 
of BBC owners." (P. C. Weekly) 
As Rick Hanson, Special Agent, your missio,n is to assassinate an evil General and save the world from the final holocaust! Rick 
Hanson, a machine code, compressed text adventure, has 220 locations and an advanced sentence interpreter. 

BANJAX Cassette: £9.95, 40 Track: £11.95, 80 Track: £11.95 
"Some of the best graphics in a BBC game since Frak." (Your Computer) 
"Some of the best Mode 1 graphics I have ever seen . " (Micro User) 
"The graphics are superb.. . Virtually every screen is different... I 
strongly urge you to buy this game." (A El B Computing) 
Banjax is a machine code, arcade adventure with a massive 240 locations and brilliant MODE 1 graphics. These combine to give 
the "feel" of classic adventuring. Will Banjax the Bear enter the Inner Sanctum of the Golden Temple of the land of Mystery?" 

BEELINE Cassette: £7.95, 40 Track : £9.95, 80 Track: £9.95 
"I'll give it 10" (S . W. Echo) 
This is a fun, machine code arcade game with smooth, colourful graphics, 18 playing screens, a practice screen, choice of 
starting screen, monitor and T.V. modes and two levels of play at a giveaway price! 

* All software despatched first class by retur n * 
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Report 
DaveReeder 

Figure 1: the simple machine code monitor in UFirst Aid". 

*MON 

Losing track of the 
number of utility ROMS 
around? Here'S another 

half dozen recent 
releases! 

Stack 

SP X Y 
FF 07 04 

Memory 
FFF8: 08 02 
0000: 02 lA 

A 
FF 

00 
02 

NV-BDIZC 
01110001 

HEX ASCII 
0D CD D9 1C DC .. ... .. ........ , 

lA 00 7C 00 7C 

TI,e flow of utility ROMs for the 
BBC micro continues apace -
new languages, new implement­
ations of utilities. nevJ programm ­
ing a ids, etc. There are now so 
many that no one magazine could 
hope to revievJ them all ; in fact the 
vast majority never receive a 
revievJ anywhere. That said, I'm 
looking here at a round half dozen 
of well·advertised ROMs that offer 
much the same set of utility com­
manclsand so can be usefullycom­
pared, 

In fact, it becomes increasingly 
difficult to imagine what extra or 
unusual commands any ROM can 
add to the number already avail­
able. Nevertheless, the software 
houses keep trying and certainly 
each nev.J release does appear to 
offer a different hand o f the utility 
cards any self-respecting Beeb 
user needs to play the programm· 
ing/memory examination game. 

HRSTAID 
In a world of ROMs hovering 
around the £20·£30 ra nge, it is 
refreshing to find a utility ROM 
costing a mere £1 5 -though, of 
course, this is for 8K of utilities 
only, 

First Aid 1.1 to give it it's full 
name provides a set of useful pro­
gramming utilities for the BASIC 
or mic programmer: none of them 
outstanding but all useful and ade­
quately implemented. Typical of 
the genre is the °0 15 command, 
providing a standard mic disas­
sembler displaying address, data in 
hex, ASCII of data plus m/ c 
mnemonics of the data. This is 
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.......... . 
0008: 00 00 01 00 07 63 6B 0A · .•.. ck , 
0010: 0D 0A 02 lA 0A 01 33 B4 • ..... 3, 
0018: lA 00 07 00 00 lA 00 00 .............. , 

scrollable as is 'HEX, the sligh tly 
more interesting hex and ASCII 
dump routine. What makes -HEX 
slightly unstandard is the combina­
tion of this command with ·SIDE 

002121: 00 46 46 FF 00 00 00 40 .. FF ........ f 
0028: FF 20 00 00 00 00 2E 2E · .......... 
0030: 2E 20 37 43 20 20 2E 

which copies a ny sideways ROM C Continue E End M Memory 
into RAM starting at &3000, there 
examinable by ' HEX. 

A range of useful if standard A Al ter R Regi sters J JSR 
commands follow: ' FKEY to dis· 

00 

elay function key definitions, Figure 2: " The Scythe" provides a run-down of on-board 
vrop to print tqp of variable ROMs. 

jtROMLIST 
o SPEECH 1. 0 ( C ) DCW 8K 

· 7C 

1 SLAVE (C) 1985 J.Aughton,G.Pennington,I.Pium 
arta 16 K 
2 BASIC Extensions (C)1984 R.T.Florance & R.J.H 
arrison 8K 
3 WORDWISE-PLUS ' (C) 1984 CC 16K 
4 ROM MASTER (C) 1985 Chalice 8K 
5 SCYTHE (C) 1985 Chalice 8K 
6 Altra PROBE (C)1984 Altra 16K 
7 FIRST AID 1.1 (C) 1985 ALTRA / M.P.Hudson 8 K 

8 
9 

8K 

DISC DOCTOR (C) COMPUTERCONCEPTS 8K 
ALTRA TUBE EDITOR (C)ALTRA ROMS A.M.Lord 1985 

10 PRINTMASTER (Epson) (C)84 Computer Concepts 
M.Bateman P . Hiscock 

8K 
BeebMan (C) Slogger 1985 8K 
DFS,NET (C)ROFF 16K 

11 
12 
13 
14 * 
15 

Upgrade 11 8.39 (C) 1984 R T Clayton 8K 
BASIC (C)1982 Acorn 16K 

Empty 
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*FKEYS 
*KEY III AUTO 
*KEY 1 RENUMBER M 
* KEY 2 LOAD " 
*KEY 3 CHAIN " 
*KEY 4 SAVE " 
*KEY 5 OLD M 
* KEY 6 MODE6 M 
* KEY 7 * F I ND M 
*KEY 8 LIST M 
*KEY 9 RUN M 
*KEY 1111 
*KEY 11 
*KEY 12 
* KEY 13 
*KEY 14 
* KEY 15 

f : user Sf : &BIIl Cf : &911l SCf: off 
Figure 3: function key definitions thanks to "Probe". 

table, ' FREE to display HIM EM/ 
LOMEM, ' ROMS to display side­
ways ROMs, etc. What does seem 
more useful is the inclusion of the 
ability to use First Aid 1. 1 as a lan­
guage, an effective REM stripper 
and a Bad Program fix which will 
a lso remove hidden control codes 
from REM statements allowing 
you to list some unlistable pro­
grams. 

Nothing outstanding here but it 
may well serve your purpose for a 
general programmer's utility 
ROM, though I suspect Brom or 
Slave will get more sales. 

TUBEEDITOR 
Despite being advertised as a ROM 
utility package for the Second Pro­
cessor user, this ROM is merely an 
update of Altra's BASIC Editor 
and so my comments are mostly 
applicable to that as well. 

Probably the most unusual 
thing about this ROM is its 
astounding price -£39- which is a 
horrifying sum for even a fu ll la bell­
jng disassembter and editor. 
Admittedly it is a very interesting 
disassembler in tha t, as well as the 
usual assembler display in 6502 
mnemonics, it is 'intelligent' as it 
hones in on any labels and ensures 

disassembly starts with them. 
Thus, whilst a normal d isassem­

bly might look like this: 
2oooNOP OC , 

NOP A2 , 
NOP 03, 

2003 ASL A OA , 
the Tube Editor version would be: 
2000 ?D? OC , 
TEST 2001 lDX -3 A2 , 

2003 ASL A OA . 
and so on. As well as this rather 
more understandable format, the 
utility will also cover extended 
6502 mnemonics, including the 
'i llegal opcodes' used rather 
naughtily by many programmers. 
Like most commands you can also 
disassemble the Second Proces­
sor's 65C02 CPU, which as you 
will kn(')\N contains instructions not 
in the normal 6502_ 

There are the expected label 
appending and deletion com­
mands here as well as a full set of 
memory dumps, edits, etc. The 
ROM's ability to search through 
memory and offer easy-te-use uti ' 
lities is impressive and its disas­
sembly display is perhaps the 
clearest I can recall . 

However, despite the ability to 
track down and identify illega l 
opcodes, there is little here that is 
not already avaIlable many limes 
over. 
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~ UTILITY ROMS 

PROBE 

The basic Probe I , from Altra, is a 
BASIC and disc editor; there is 
ulso u Probe 2 which at an extra 
cost (£39 as opposed to £29) 
applies a similar set o f utilities 
across the tube for Second Proces­
sor owners. To be honest, Probe is 
a bit of a rag-bag of utilities, cover­
ing BASIC, disc drives, printers 
and wha t are called 'general pur­
pose'. 

There is, for instance, a format­
ter of assembly listings which use­
fully includes text line numbers; a 
BASIC program lister which lists 
from a filing system without load­
ing it first and thus overwriting one 
a lready in memory; u disassem­
bier: a disc sector editor; a function 
keys listing; a disc formatter; a 
memory editor; a block memory 
mover; a disc track repairer; Cl 

ROM identifier; a disc verifier: and 
so on. None of these are outstand­
ing but all have fairly common 
uses_ 

Of far more interest is the very 
extensive BASIC editor which 
works d irectly on a program's 
tokenised form in memory. This 
provides several useful commands 
such as a bad program relink, a 
formatted program lister which 
puts every statement on a new line 
together with indentations and a 
partial line renumbering routine 
(one of the more obvious defi­
ciences of the BBC editor). 

There is a very extensive search 
facility, allowing matching lines to 
be listed, specific lines numbers to 
be prin ted, global and selective 
replacements. These act rather like 
a word processor on a ny BASIC 
program a nd the ROM is as easy to 
use here as you could wish. An 
extensive packer routine is a lso 
included which pulls back memory 
by removing REM statements, 
removing unnecessary spaces, 
removing comments from assem­
bler listings, shortens variable,FN 
and PROC names to one or two 
letters wherever possible and, 
lastly, concatenates lines. 

ROM MASTER 

O nce agalll we have a ROM whose 
list of commands suggests a fai rly 

standard ROM control ROM 
we've seen th is before and will no 
doubt do so again. However, at 
£16, it is cheap enough to track 
down for one or two features of 
interest. 

Fi rstly, though, for the sake o f 
completeness let's detail the kind 
of commands you're o ffered in 
case you don't a lready have them 
in another form. Rom Master pro­
vides control over other ROMs on 
board (either the standard number 
or via an expansion board) allow­
ing identification, enabling, disabl ­
ing, transfer of ROM contents to 
sidevJays RAM, HOM d isassembly, 
ASCII sequence search and so on. 

Strangely, there are some more 
genera l commands here as well : 
load ing or saving a set of function 
key definitions, for example. But 
(and here we venture into some­
what unusual territory) you can 
also display any variable in binary/ 
decimal/hex, calcu late any CRC 
value or search for a sequence of 
bytes between any two memory 
addresses. So, for instance, you 
could search for the end of a cor­
rupt BASIC program to discover 
where TOP should be with 
'BAND 1900 7COO 13255 . 

Also very bizarre is the inclusion 
of an encription device which 
encodes a file with a given pas­
sword upon saving to disc or cas­
sette - th is is claimed to be an 
unbreakable device but then we've 
heard that one before. This won't 
stop the very dedicated but it 
would a llow you to keep a good 
degree of control over material 
you wished to keep secret. A nice 
touch, if rather out of place in this 
standard set of HOM control 
utilities. 

TIlE SCYIl-IE 
I've heard th is described as a pir­
a te's dream and certainly the 
opportunity for misuse of this 
ROM is considerable . Produced by 
Chalice, this is compatible with 
their Vector tape to disc utility and 
users of that tool should note that 
The Scythe will allow some pro­
grams unusable off disc with Vec­
tor ,by creating a 'BOOT fi le 
accessing the ROM menu. An 

CONTINUED OVER 
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interesting touch as is the ability to 
complement Vector in the tra nsfer 
of very long files from tape to disc 
from within The Scythe's TDISK 
programming language. 

Usual powerful utility com­
mands such as a hex! ASCII mem­
ory dump, disassembler of any 
ROM, bad program repairer, 
ASCII sequence searcher, byte 
searcher, disc formatter, ROM 
enabler or disabler, disc verifier 
and disc free space display_ All well 
implemented, of course, but it is in 
the extra commands that The 
&ythe scores well . 

You can, for example, spool dis­
assembled code to a ny fi ling sys­
tem (i ncluding from paged 
ROMs); this can then be execed 
back as a BASIC program com­
patible with the assembler for easy 
editing and the code recreated by 
running the BASIC program thus 
formed. Or you might care to try 
the -XLIST command, which acts 
on a BASIC program by replacing 
embedded control codes with the 
'!' character - thus a llowing (in 
conjunction with the ·BAD com­
mand ) the listing and a lteration of 
commercial software. nlis is a 
strong uti lity with many potential 
uses and, if used with the ROM's 
memory shifting and swapping 
commands, offers a wide freedom 
in examining software - both 
tape/ disc and on sideways ROM_ 

HO\.IIever, don't assume for a 
moment that th is is only likely to be 
of interest to the software crackers 
stealing hard work and money 
from manufacturers - delvi ng and 
trying things out is the best way to 
learn more about the workings of 
your computer and BBC BASIC 

and you could do worse than use 
these well -designed utilities to start 
you J OINn that road. 

Lastly, a very useful utility is 
included which a llows you to build 
a variety of simple but powerful 
commands. You can load a speci­
fied number of sectors from disc 
into various sector repair, ed itor, 
backup or protection cracker uti lit" 
ies and the comma nd "SECT­
LOAD will load a ll sectors speci­
fied (ignoring errors) a nd will then 
return to the disc fault after loading 
a ll possible information. Very use­
fu l and, in combination with the 
other uti lities, very powerful. 

SlAVED 
For most BBC users I know, Slave 
is, next to Brom and Disc Doctor, 
the single most valuable and used 
ROM in the machine. For sheer 
range of utilities and power of 
commands it would be hard to 
beat. 

Yet, like so much wi th the BBC 
micro, nothing can be taken as 
standard and what may at one 
moment seem like the grea test 
hardware or software advance will 
shortly become merely the stand­
ard to beat Enter Slave 11 from 
A'n'F: not a radical reworking of 
the ROM, but still worth consider­
ing as an extra purchase or 
upgrade (details not yet known but 
it seems likely that A'n'F will offer 
some kind of trade-in), 

Besides some minor tinkering 
with a fevJ of the €ommands 
(mainly tidying up rather than bug 
removing), the main changes 
come in the BASIC editor and the 
disc editor. The first adds some 

Figure 4: the display provided by "'The Tube Editor", 

*XREF 
KEY10PA* 110 
M 110 
MO 110 
X 210 220 250 260 370 

380 410 420 540 
Y 160 170 180 320 330 

340 
init 100 610 
text 90 150 

*STATUS 4 
Soc:ket number:4 

Rom title:ROM MASTER 
Binary version:0 %00000000 
Version string: 1 . 00 

Copyright string: (C) 1985 Chalic:e 
Length:8K 

Servic:e entry:&802B 
Language entry:No language entry 

Tube relocation:No tube address 
Figure 5: lull information about a specified ROM trom "ROM 
Master". 

extra options such as automatic 
renumbering when adding a line 
number already existing, a faster 
way of moving the editing cursor 
around the program and screen 
and so on. 

The disc editor, on the other 
hand, is almost completly 
r€VJorked. You can nOlN read, edit 
and rCVJTite to disc any d isc sector 
on any single, double, 40 or 80 
Acorn_ compatible single density 
DFS. me display is in four main 
areas: the top line shQI..Vs current 
drive, etc together with an ASCII 
representation of the byte cur­
rently being edited; the main dis­
p lay is an 8 byte per line hex dump, 
with current editing location high­
lighted and printable/non­
printable characters displayed; to 
the right are the ASCII equivalents 
of the printable characters; fina lly, 
at the bottom, is a prompt for edit­
ing commands. The whole display 
is clear and the n evJ commands for 
disc sector manipulation are a 
delight to use. No doubt you can 
th ink of uses for this yourself but 
an obvious one would be to 
replace 'unhelpful' bytes inserted 
by security conscious progra m­
mers - possible as long as the revv­
ritten bytes fill the gap exactly_ An 
excellent update. 

CONCLUSION 
Is there anything here of sufficient 
interest to the experienced ROM 
user? I think the answer is probably 

Slave 11 and The ScYthe both 
contain very pOINerful 'accessing' 
tools and will certa inly strip away 
'problems' that may have kept you 
in despair. Tube Editor and Probe 
1 are well designed and carefu lly 
thought out, though I believe their 
price will count against them. 
Finally, Master and First Aid both 
have the excellent virtues of being 
cheap and useful. 

If pushed to choose one, then 
without hesi tation I'd pick Slave Il, 
even though I've not seen the price 
on it yet! 

First Aid 1.1 
£ 15 
Altra Roms, 209 North Street 
Leeds LS7 2AA (Tel: 053 
451508) 

ROM Master 
£ 16 
Chal ice Software, 3 Merlin Way 
Covingham, Swindon SN3 SAN 
(Tel: 0793 615026) 

Tube Editor 
£39 
Altra Roms 
(Note: BASIC Editor 1 and BASl 
Editor 2 are £ 19 and £29 each) 

Probe 1 
£29 
Altra Rorns 
(Note: Probe 2 is £39) 

The Scythe 
£24 
Chalice Software 

'no', although a ll these ROMs have Slave 11 
features which repay close atten-
tion. As always, their ultimate uti!- A'n'F Software, Unit 8, Canal S id 
ity will depend on your needs and, Industrial Estate, Woodbine Stree 
to a large extent, on the utilities East, Rochdale, Lanes (Tel: 070 

~~~~~~~~~~~~~~~~~~~~~~~~~~-c~urr~e:ntl~y~in~yo~u~r~c~o~lIe~ct=i~0:n~ _____ ~34::I:I:1:1:) ::::::::::::::::~. 
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BBC MICROCOMPUTER COMRJ)TING IN SCHOOLS 

Mike Kent 

jeM/Prom 
The TOp 

Mlcros In our primary 
schools. 

Are we making the most 
of them? 

Four years ago, throughout Eng­
land and Wales, a survey of com­
puting in primary schools was car­
ried out. Thirtv two schools owned 
a computer. By January this year 
the flgure had risen to 26,000 
machines, a quite staggering 
increase by any standards. 
This doesn't mean to say, of 
course, that all the computers aTe 
actually being used. How many, I 
wonder, have ended up in stock 
cupboards after a fevJ teachers 
have given the proliferation of con­
necting wires a cursory glance and 
decided that computing wasn't for 
them ... and thus, the children they 
teach? Some, I suspect, may still be 
lying dormant in their cardboard 
boxes ... 

like many thousands of other 
schools in the early eighties who 
had decided to take advantage of 
the Department of Education 
scheme for purchasing a compu­
ter, we approached the idea with a 
mixture of excitement and appre­
hension_ As a staff, our combined 
experience and knowledge of 
computing was minimal, and reac­
tion to the idea of even buying a 
computer was decidedly mixed, 
with several teachers suggesting 
that the money could more profi ­
tably be spent in other ways. How­
ever, after much discussion, it was 
decided that our children should 
indeed become computerate, and 
that we should learn alongside 
them. 

The first problem came in decid­
ing which machine to buy. The 
choice under the DoE scheme nar­
rowed it down to three; the Spec­
trum, the RML 480z, or the BBC. 
Since the BBC had received out­
standing reviews and had been 
selected by nearly all the authorit­
ies as the ideal machine for Pri­
mary use, we tended to favour .it 
However, on learning that ILEA 
had putits weight behind the 480z, 
it seemed sensible to take the 
advice offered, and opt for this 
machine instead. 

The afternoon our Link arrived 
was an exciting one, as we 
unpacked the boxes watched by 
children who no doubt wondered 
if their teachers were capable of 
handling this neI.rV technology. No 
technofear for them, of course. 
Most of them were already crack­
ing up enormous scores with 
arcade games on their home Spec­
trums. 

Since the hefty instruction 
manual made as much sense as a 
quick lesson in brain surgery to us 
raw beginners, it was some time 
before we were in a position to 
actually connect up, let alone com­
pute, and by five o'clock the less 
faithful had shrewdly departed for 
home. Undaunted, we put a pro­
gr:am into the cassette recorder 
(discs weren't available to us then), 
gave the leads a flnal check. .. and 
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were astonished to find that it a ll 
worked! 

Although computers are sup­
posed to be reliant on human 
input, ours qUickly proved it had a 
mind of its O\.Vn. It soon refused to 
load programs reliably (usually just 
at the last byte!), and loading a pro­
gram of any length seemed to take 
forever. It also produced strange 
messages on the monitor, and in 
general gave the staff the impres­
sion of being as user friendly as a 
stick of dynamite! The starter pack 
of software supplied with the 
machine was another cause for 
concern. One of the programs was 
excellent, two were interesting, and 
the r.emainder were unbelievably 

banaL mere fourth rate text book 
material given the gloss of modern 
technology. 

DOUBTS 

Even those of us who were keen to 
promote computers began to have 
serious doubts. In order to use the 
computer, a teacher would have to 
wheel the trolleyful of equipment 

to the classroom, set it up, choose 
a program from the narrO\.V range 
of passable material and then load 
it, assuming, of course, that the 
equipment wasn't having one of its 
temperamental days. And what of 
the classrooms not on the same 
floor as the computer? How would 
we get the trolley up or down the 
stairs? How many children would 
miss out on computing in the 
course of a week because we only 
had one machine to share 
between them a ll? (I know you 
want a go on the computer, 
Simon, but we only have one for all 
two hundred of you. Never mind, 
you'll definitely have three minutes 
on April 3rd 2010 ... 

For half a term we struggled with 
our one computer, though it 
tended to be based in the library 
and was used mostly by small 
groups of Juniors. Certainly, some 
worthwhile work was done, mainly 
by fourth years with LOGO. 
Though interest amongst the staff 
was sustained it was obvious that 
most children hardly saw the 

CONTINUED OVER 
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machine at all ~ mainly due to its 
weight and immobil ity. 
We could have left it at that, but the 
interest aroused had given us a 
determination to succeed, and 
after more discussion we decided 
to adopt a different strategy alto­
gether, though it meant virtually 
starting all over again. Since the 
most successful home computer 
was the Spectrum, why shouldn 't 
we capital ise on that, and use the 
computer most children would be 
using at home? The Spectrum was 
small, inexpensive, very light to 
move about, and had an excellent 
specification. It had been criticised, 
in terms of use by children, for its 
multi -function keys which might 
prove confusing, and the small 
rubber keys which could be awk­
ward to use. But then, we rea­
soned, we often under-estimate 
childrens' ability any...vay, and it 
was likely that our children could 
actually handle multi· function 
keys better than many adults. The 
sma ll keyboard problem was 
rapidy discounted. Children tend 
to have small fingers! 

Since the cost of a Spectrum 
was relatively small , we then had 
an exciting idea. Why not equip eu­
ery classroom with a Spectrum, 
from Reception up...vards? Ambi­
tious, certainly, but if we could 
trade back our expensive LINK 
4802 ....... 

We approached the Computing 
Inspectorate rather bashfully to 
put forward our idea, but it was 
rejected with a firmness that sur­
prised us. The Spectrum, we were 
told, was an unre liable machine. It 
woud break down frequently or 

. overheat, it wouldn't stand up to a 
heavy workload, and it wasn't suit­
able for "serious computing". 
Since reports from friends and col­
leagues who owned Spectrums 
d iffered from this view (including 
our Chair of Governors, himself a 
keen Spectrum enthuiast) I 
became convinced that we were 
on the right track. My philosophy 
was essentially a simple one; by 
giving a computer to each class, 
the children would not only have 
much hands-on experience, but 
a lso see the computer as an 
extremely useful and versatile tool 
in their learn ing. 

We to see 
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o f our computers as a goal to be 
aimed a t over the period of one 
year. Each class would need a lV / 
monitor, a cassette recorder or 
microdrive for loading, some­
where safe to lock the equipment 
away a t night, a nd a method of 
keeping it plugged together o n a 
semi-permanent basis. No teacher 
would delight in spending an hour 
before school sorting out a mass of 
tangled wires before plugging in! 
We would also need a good basic 
software library organised on a 
class- loan basis. 

The theory seemed fine, and 
now we had to fund the project. 
Every penny was important. Tins 
ra ttled consp icuously at concerts, 
raffles were abundant, and our 
parents were marvellous, helping 
us to raise over six hundred 
pounds o n a sponsored walk 
alone. The total crept upwards, 
and together with a generous 
cheque from a friend of the school, 
we were in a position to equip a ll 
our classrooms after just seven 
months. I disappeared into our 
craft room for a day with several 
children, and together we con­
structed e ight wooden trays to 
hold the sets of equipment. The 
trays were divided into small com­
partments to hold each item firm ;y 
in place, and channels were built to 
contain the wiring. A 4 -way 13 
amp block was then screvJed to 
each tray. 

As the kits arrived, each tray was 
fitted with a Spectrum, transfor­
mer, thermal printer (given free by 
the d istributor), cassette recorder, 
and demonstra tion tape, together 
with the necessary linking leads. 

The beauty of this system was 
that the tray and its contents were 
very light to carry, even for a child. 
The equipment, apart from the lV, 
stayed pennanently connected 
together, and the time taken by the 
teacher to 'set up' was absolutely 
minimal. She had only two things 
to do; connect the mains lead from 
the 4-way socket to the wall, and 
plug the Spectrum's aerial lead 
into the classroom lV, which, of 
course, could also be used for 
watching educational broadcasts. 

Security for all this equipment 
might have presented a major 
headache, but the help and advice 
given by the security officer soon 
ensured tha t each floor of the 
school had a large safe. A teacher 

now had only a f€\.V yards to walk in 
order to store her tray and lV at 
hometime. This,and the ease of 
setting up, has made certain the 
equipment is used regularly. 

The software library began to 
expand qUickly. Much of the early 
commercial material for the Spec­
trum was as dismal as our initial 
starter pack, but our experience 
and knowledge were growing .. and 
so was our ability to select a suit­
able range of programs across the 
curriculum for both Infants and 
J un iors. Currently, software has 
improved Significantly in qua lity, , 
and the best tapes co me complete 
with a workpack o f ideas that can 
occupy children for some weeks. 

There were, of course, some 

teething problems with our equip­
ment, partly due to the very heavy 
use the computers were receiving 
from a multitude o f tiny fingers! 
During the first year, three of our 
Spectrums had to be returned, 
though they were back with in 
three weeks. We couldn't grumble 
at that! 
So far, then, the children were 
using commercial software for 
exploring adventure games, stimu­
lating VJrtting, creating pleasing 
patterns with a strong maths con­
tent via Logo Cha llenge, learn ing 
about a variety of subjects from 
road safety to ballooning via simul­
ations .. and for practising basic 
skills. There is sti ll much conten­
tion about isolating skills acquisi-
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tion from the modern 'broad 
based' primary curricu]m, but it 
seems logical to assume that child· 
ren can hardly have an autono­
mous approach unless they have a 
healthy 'tool kit' of basic skills with 
which to explore their environ­
ment, and the better 'skills' sof­
tware tapes can make this a very 
enjoyable experience. 
Naturally, care needs to be taken in 
selecting software. I recently saw a 
program which gave the child a 
couple of minutes to do his tens 
and units before plunging the 
world into nuclear war.. 

NEXT STAGE, 
FIRST STEP 
Since the revised computer project 
had taken off so well , in a shorter 
time than expected, we decided to 
move a step further. A short while 
before our project had been 
initiated, I had bought a BBC 
Micro for home use, and a col­
league had bought a Spectrum. 
We tended to arrive for school 

rather tired in the mornings, hav­
ing spent long nights delving into 
the fascination of BASIC and mak­
ing the first hesitant steps towards 
writing our own educational sof­
tware. It felt rather like learning a 
foreign language; tortuous .at times 
but worth it when you got there! 
From discussing the, relative merits 
of Spectrum versus Beeb, it 
became obvious that the BBC 
machine had a lot to offer. It was 
expensive, and prohibitively so in 
any quantity, but since the bulk of 
the quality educational markey 
was aimed at the BBC, we wished 
to take advantage of it. 
During the course of the next year, 
we spent part of our school allow­
ance on three BBC's, and after fitt­
ing them with Wordwise chips, we 
were in a position to introduce the 
children to word processing. 

Wordwise is a thoroughly com­
prehensive word processor, but 
simplicity itself for children to use 
as well. After learning a handful of 
commands, the child can type out 
his writing, edit it, correct spellings 
quickly, and experiment with mov­
ing sequences of text around. With 
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poetry writi ng, for example, the 
word processor really comes into 
its own. Anyone who has watched 
a child 's face as his or her piece of 
writing emerges from a printer for 
the very first time will understand 
the importance of word processing 
and the skills it encourages. It is 
not, of course, a substitute for cal­
ligraphy, but an important and 
exciting extension of it. Since the 
BBC has such a user-friendly and 
robust keyboard, children take to 
typing quickly and easily on it. 

It is important to remember that 
the staff were experimenting and 
learning, alongside the children. 
Though my own fascination with 
computing had begun to fill many 
of my leisure hours, a project of 
this kind has to be nurtured slowly. 
Many teachers are still wary of any­
thing more technical than a tape 
recorder, though at our own 
school help is always a t hand , and 
nobody talks in machine code rhe­
toric. We feel computing must be 
seen as an activity for all, rather 
than a technical elite who are able 
to jargonise skilfully but say very 
little, 

What, then, of the future, for we 
mustn't simply be content with 
putting computers within easy 
reach of our children. There are, I 
feel, many exciting avenues to be 
exp lored. 
At present, a group of Juniors 
spend a morning with me, learning 
how to write their own programs. 
BBC BASIC is a very structured 
dialect, and pleasantly logical to 
use, but even so I was surprised a t 
how quickly the children began to 
absorb it. They have experimen.ted 
with colour and sound, graph work 
and number crunching, design 
and animation, and written lots of 
little routi nes just for fun .. .Iike find · 
ing out how much pocket money 
they are likely to earn over the next 
decade! It won't be lo ng before 
they are able to write useful little 
learning programs for the Infants 
to try. Certainly, the logic and rea­
soning power developed by pro­
gram writing is powerful and read­
ily apparent, stimulating a whole 
range of nev.J skills. 

We must move steadily into the 
realm of data baSing, with its 
opportunities for classifying, sort­
ing and comparing. We must bring 
the children to a further under" 
standing of how influential compu­
ters are on their lives, and how use­
ful a tool they can be. We must 
investigate the growing range of 
peripherals for the computer, 
which can be helpful to both 
teacher and child, and we must 
look to the time when children will 
not only build models of towns, 
traffic lights, bridges and light­
houses, but hook a computer up to 
them and make them work. 

We can even extend comp uter 
learning into the Nursery, too. At 
the age of three, my youngest 
learned most of her alphabet, and 
how to spell her name, by playing 
on the computer. 

As we have discovered, it is 
important to make the computer 
an item of everyday classroom 
equipment. This, however, is 
merely the first step. 

Mike Kent, Headmaster of Corn· 
ber Grove Primary School in Lon· 
don, argues that regular hands-on 
experience is essential for young 
children , and descri bes how this • 
was achieved in his own school. 
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Margsret Stanger 

On Christmas Eve our hero 
Scruge finds himself in the middle 
of a nightmare. He is trying to fin d 
four lost gold coins and put them 
in his safe. Scruge is allergic to the 
Christmas goodies that surround 
him and the safe and coins keep 
moving. 

He is chased by the Ghost of 
Christmas Past but when he is 
caught he is given a fighting 
chance. The ghost challenges 
$cruge to a duel, they miraculously 
produce swords from their pockets 
and fight to the death. The prog· 
ress of the fight and the remaining 
energy of both parties is displayed 
on the screen to add to the excit­
ement. 

If the ghost wins, or Scruge wan­
ders absentmindedly into the scen­
ery one of four lives is lost. If 
Scruge sUlVives, his score and 
experience increase and he lives to 
fight another ghost if it catches up 
with him. 

After the first coin has been col­
lected and dropped in the safe, the 
coins and safes become harder to 
find. The ghosts are replaced by 
tougher and heavier ghosts, end­
ing with the bondage freak, Mar· 
leys ghost and they can all move 
through the scenery without diffi­
culty. 

The scoreboard on the right 
shO\AlS the money collected in the 
top section. The next section 
shows the type of ghost and how 
many have been killed. The third 
section shows how many lives 
have been lost. The left hand side 
of the fourth section shows 
Seruge's energy. During a fight the 
right ha nd section shows how 
much energy the ghost has to has­
sle Seruge with. 

Apart from the normal move­
ment keys there is the option to 
freeze (F) or continue (C) the 
game except during the fighting. 
Press T to take a coin or D to drop 
it in the safe. When fighting there is 
the choice of aiming for the head 
(H), body (B) or limbs (L). The 
music can be turned off with Q or 
turned back on with N. 

MOVING ABOUT 
Normally in a BASIC program my 
sprites move eight pixels at a time, 
and in a machine code game two 
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5eruge 
Fight the ghosts. explore 

the caves. An arcade game 
for you'r stocking. 

pixels at a time. As there are only 
two moving sprites in this game 
they move four pixels at a time. 
The ghosts just slide along but 
Scruge turns to face the way he is 
going and walking is simulated 
with two different foot positions. 

To find whether Scruge is in a 
space (colour 0) or in the holly or 
at a boundary (colour 8) the 
colour of the screen at his nev; 
position is determined by POINT­
ing the screen. 

There are 64 rooms altogether 
but the second 32 are mirror 
images of the first and constructed 
from the same data. Each room 
has eight bytes of data like an enor­
mous user-defined character. 
Each digit represents a space two 
characters across by four charac­
ters deep. A zero represents a 
space, and a one an obstacle rep­
resented by holly and other Christ· 
mas goodies. The scoreboard fills 
in the space on the right hand side. 

CUSTOMISING 
lHEGAME 

The game odds could be altered by 
adjusting line 930 to create ghosts 
more or less often. Any of the fight­
ing odds could be altered to 
change the probable outcome of 
each fight The visual display of the 
fighting in PROCSWORD and 
PROCSWORD2 could be altered 
to taste. The music could be 'custo­
mised ' or omitted altogether with· 
out affecting the game_The hero 
and villains could be replaced with 
your 0VJI1 favourite sprites and the 
obstacles changed to give your 
own scenario. 

Although this program was 
developed on the BBC Micro I had 
the 'C!Rrtunity to RUN it on an 
ELE ON. The program 
worked better on the ELECTRON 
with the music and the 'FX19 calls 
omitted. Scruge moved rather too 
slowly at 16 units at a time and 
moves of 32 units at a time were 
more acceptable. 

GEIIINGlHE 
ACfTOGEIHER 
The program SOURCE assembles 
the machine code,reads in the 
data and stores it in memory_ThiS 
data is transferred to location 
&4000 so that it can be ·SAVEd as 
SCODE.The short header pro, 
gram SCRUGE sets PAGE, 
LOADs and downloads SCODE 
and LOADs and RUNs the main 
game, SCRUGE2. 
T NEW .fi:, In SCRUGE 
SAVE "SCRUGE" 

Type NEW 
TI/Pe)n SOURCE 
SAVE "SOURCE" 
RUN SOURCE 
Press <CIRL> and tBRfAK) 
·SAVE "SCODE" 4000+800 

PAGE=&l900 
Type NEW 
Type In SCRUGE2 
SAVE "SCRUGE2" 

Note that after debugging 
SOURCE or SCRUGE2 it will be 
necessary to 
Press {C1RLI and (BREAKI, reset 
PAGE and type OLD beforeresav· 
ing the promam. 

To continue debugging LOAD 
"SOURCE" or CHAIN 

LOCATION 
HIMEM 

&1988 

&1988 

"SCRUGE" to start again. It may 
be possible to bypass some of 
these procedures with a cassette 
system. 

HINTS FOR 
DEBUGGING 
Before running SCRUGE 2 it is 
possible to check the sprites using: ­
FOR S=OT019: PROC­
PIC(S·64,1023,S): NEXT but if 
some of the sprite data is wrong 
the game should RUN regardless. 

To check the music enter: RE­
PEAT:PROC­
TUNE:UN1llFALSE to make 
sure that the three parts are cor­
rect, and always start and finish 
together. If the room data is wrong, 
Scruge could leave a room and 
find himself in a pile of holly, or in a 
room with no escape_ When I did 
my debugging I found I needed a 
short program to print a map of all 
the 31 rooms together. This pro­
gram MAP and the printout have 
been included. 
CHAIN "SCRUGE" 
Press ,ESCAPE> 

Type in and RUN "MAP" To 
check the room data if necessary. 

To save time when starting to 
test the program I disabled the 
ghosts, and put the coins and safes 
fairly near to the start in room zero. 

sic data 
&1388 

&1888 

&E88 :~~~~~~~.aCh i ne code 

SCRUGE MEMORY MAP 
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10REM**MAP 
2~MODE~ 

30VDU23 . 255 , 255 , 255, 255 , 255 . 255 . 255.255 . 255 
4I21FORY2=0T03 
50FOR Y"' 0 TD7 
60FORX 2""IZIT07 
70X= 128 
80REPEAT 
90I F (?(&1800+8*X2+Y+64*Y2 ) ANDX1 >12I PRINTCHR"255 ; 

ELSEPF:I NT" 
100X= )(j 2 
110UNTILX= . 5 
120NEXT 
130IF (Y2<3 ORY <71 PRINT 
14IZ1NEX T : NEXT 
151Z1FOR X=1 28T0992STEP128 
160MDVE X. 0: DRAWX, 1023 : NEX T 
170FORY=0T0992STEP256 
180MOVE0,Y:DRAW1023,Y:NEXT 
190END 

SCRUGE LISTING 
10REM**SCRUGE BY M.STANGER (2948) 
20MODE6: ! &FEOO=&1 0200A (264F l 
30PROC I NIT (808E) 
40PROCINST (F7A5) 
50VDU28 , 5,23,25,21 (C4E3 ) 
60*KEYO*LO."SCODE " I MPAGE=&1900 IM*LO . "SCRUGE2" : M 

*T. IMFOR I'l.=OTO&AFCSTEP4:! (&EOO+ I%)= ! (&4000+ I 'l. ) :NEX 
T: OLD IMRUN:M (7A BB ) 

70*FX 138,O,128 (8140) 
80END (CD30) 
90DEFPROCI NS T (4FEE) 

1 OOC LS : PR I NTTAB ( 11 , 1 ) ; "SCRUGE -A FANTASY" (DEA8 ) 
1 10PRINT ' ''Sc:ruge has a dream where he ha!!> to 
c:ollec:t four gold c:oi n s and p u t them in h is s 

afe, o ne at a time." (9738) 
120PRINT" If o n e of th e ghosts c:atc:hes u p wi th hi 

mhe must stay and fig h t .He loses a l ife if he run 
5 out of energy or- c:ol l ides with the sc:ener-y." 
(EOE9 ) 

130PRINT"The game is o v er- when a ll the c:oi ns ar-e 
stashed away or- all four- l i v es lost. " (BC3C) 

140 PRINTTAB (20, 12); " KEYS" (3 165) 
150PRINT" MOVE"; (7EOO) 
160PRINTTAB(lO ,1 3);"F " ; SPC (3) ;"Fr-eeze";SPC( 5);"C 

" ;SPC(3) "Continue" (F55F) 
170PRINTTAB( 10) "Z ";SPC(3) ; " Left " ;SPC (7) ; "X";SPC( 

3) "Right" (BC7B) 
180 PRINTTAB (lO) ; " : "; SPC(3 ) ;"Up " ; SPC(9) ; " I";SPC(3 

) "Down" (42E7) 
190PR I NT " MUSIC" ; (F26B) 
200PRINTTAB ( 10); "N"; SPC (3); "Noi sy"; SPC (6); "0 " ; SP 

C (3)"Quiet " (5E4D) 
21 OPR I NT" CO I NS" ; (3400) 
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220PR INTTAB( 1 0) ;" T" ; ~~C(3);"Tak e c:o in ";SPC(2);"D 
" ;SPC( 3 ) ; "Dr-op co in " (C295 ) 

230PR INT" F I GHTING H to h i t the Heild, B the body 
ilnd L the legs" ( BEB4) 

240ENDPRDC (5C72) 
250 DEFPROCI NIT (AClD7) 
260EN VELOPE 1 ,1, O,O,O,O,O , O,1 27,255,O , 255,126 , O 

OC6D) 
270ENVELOPE2,131,255,2,255,l, 1 ,1,127,251,O,251,1 

26 , 55 (5094) 
280VDU23,224,255,129,129 , 137,157 ,137 , 129,255 (8 

12 A) 
290VDU23,22~, O ,24,60 ,60,60 , 24 , O,0 (62~9) 

300VDU23, 226, 16 ,40,B6,177 ,B6 ,40 , 16,O ( BA2 E > 
310VDU23,227,2 ,6, 12,24 , 48,96 ,64 ,O (7CB4) 
320VDU23,22B , O, O,O ,1 26 , 126, O, O,O (1249) 
330VDU23,229,O,96,48,24,12,6,3,O (C044) 
3 4 0 ENDPROC ( E9AA) 

SCRUGE 
MAIN PROGRAM 
20 
30 
40 
SO 
60 

70 

PROCEDURES 
lOO 
lID 

120 

140 
ISO 
160 
170 

180 
190·210 
230 
240 

250 
260 

320 
330 
340·380 

390·400 
410 
420 430 
4SO 
460 
470 
480 
490 
500 
SW 
520 
540 
5SO 
560 
570600 

610·620 
630 
640 
650 
560 
670 
680 
690 
710 
720 
730 
740760 
770 
780 
790 

800 
810 
820 

Sets the MODE 
Accesses initialisation routine. 
Displays the instructions for Ihe game. 
De~nes a text IAlindQV.I fOf the loading m ess<lges. 
Sets KEYO to ' LOAD <:md download CODE. and 
LOAD and HUN Scruge2. 
Implements the instructions in the KEY 0 buffer 

PROCINIT 
Defines labels for machine code routines.sets (irst nash 
rate to zero 
Redefi nes some colours and puts k~rd auto repeat 
to minimum 
PROCROOM(R) 
Sets first location to HIMEM 
Sets the base to the first lilli~ o f data 
Displays the room using one of the machine code rou· 
tines 
Displays the score IInd cancels any ghost 
Displays coin or safe if any 
PROCPIC 
Sets screen location to coincide with graphics coordi­
nll les X and Y 
Displays sprite of number 5 
PHOCSETUP Ini tia liS(.'S variables, displays first room 
and Scruge 
PROCKEY 
Zeros position cha nges, new sprite number 
Sets the position changes and new sprite number if a 
direction key is pressed 
Checks for 'liking or dropping a coin 
TIle freeze and continue routine 
The noise and silence routine 
PHOCSCRUGE 
Checks for no movement 
Waits for vertical sync 10 elimina te nickering 
Plays tune and waits for vertical sync 
Blanks out old Scruge 
Updates position and sprite number 
Reads palc1te al new positio n, and POKEs new sprite 
Replenishes energy and checks for coll ision 
PROCBUMP 
Checks for coin or safe 
Checks for collision with scenery 
Scruge has reached t he edge o f the room, the new room 
number is calculated from his position 
Scruge is displayed in his new room 
PROCFALL 
Scruge is blanked out. 
Displays a coffin under one of the &ruge pictures 
Checks for game ov,,'" 
Displays new Scruge 
Replenishes his energy 
Cancels the ghost 
PROCRGrIT 
Blanks out old Scruge 
Turns Scruge 10 face ghost 
Calculates and displays the ghosts energy 
Calculates the experience factor 
Determines whether Scruge or the ghost starts the fight 
Scmge's turn: waits for keyboard input o f H (for I lead), 
B (for body) or L (for limbs). Aiming for the head can do 
mo re damage, but he is more likely to miss. 
Calculates any damage when aiming for the head 
Calculates any damage when aiming for the body 
Calculates the damage when aiming for the limbs, if Z is 
zero he has missed altogether 

CONTINUED OVER 
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820·830 
850 
860 
870-880 
890 
900 
910 

920 
930 

940 
950-%0 
970 
980 
990 

1010 
1050 
1060-1080 
1090 
1100-11 2 
1130 
1150 
1160-1 180 
1190 
1200 
1210Places the next coin 
1220 
1230 
12401260 
1270 
1280 
1290 
1300 
1310-1320 
130 

1360 
1400 

1440 
1450 
1460 
1470 

1480 
1490 
1500 
1510 
1520 

1530 
1550 

1610 

PROCEDURES 
90 
250 
270·280 
290·330 

Caculates the deaease in tlw yhosts energy 
Shows Scruge's sword 
Checks for 'death' of ghost 
Ghost's turn. Cakulales any damage 
Calculate. .. any damage to Scruge 
Checks for death o f Scruge 
Shov.rs the ghost's sword and goes back to line 790. ' ne 
procedure is not over until one of thecombata nts 'dies' 
PROCGHOST 
If there is no ghost present, and the odds are unfavour­
able, no ghost appears 
Starts a new ghost if necessary 
1l'IC ghost moves nearer to Scruge 
Blanks old ghost 
Updates ghost's posiliOfl and displays ghost 
If Scnlge and the ghost are loo close they fight to the 
death 
PROCSTAHT starts a nlM' ghost from one of the sides 
PROCTAKE 
Skips if Scruge is not near the coin 
Cancels ghost if any 
Updates the score 
PROCMONEY Prints the money 
PROCDROP 
SkipS if Scruge is not near the safe 
Cancels ghost if allY 
Blanks the safe 

Updates the score, swaps the ghost for a bigger one 
PROCSCORE 
Draws the scoreboard frame 
Prints coin or sa fe 
Prints money, ghosts killed, and the current ghost 
Displays four Scruge's 
Prints a coffin under a Scruge for each life lost 
Displays Scruge's energy 
PROCBE1TER Increases Scru9')'s energy if he is flagg­
ing 
PROCENERGY Updates and dispays Scruge's energy 
PROCHASSLE Updates and displays the ghosts 
",e'llY 
PROCGET 
Removes keyboard auto repeat 
Prompts Scruge to attack 
Waits for keyboard input and puts auto repeat back to 
minimum 
Blanks out message 
PROCVAN 
Blanks out ghost 
Updates score, restarts the music 
Blanks out the ghosl's energy as there is no longer a 
lighting ghost 
PHOCHIT Displays a message 
PROCSWORD If Scruge hit the ghost his 5V.IOrd is 
sho.vn, and a channel 0 sound is made 
PROCSWORD2 There is a similar display if the ghost 
hits Scruge 

PROCINST Oislays the instructions. 
PROCiNrr 
Defines the envelopes. 
Defines the coin, safe, coffin and three versions of the 
sword. 

SOURCE LISTING 
10REM**SOURCE (BA7A) 
20MODE6 (C94 1) 
30PROCINrT (SDSE) 
40PROCAS (AS8?) 
SOFORX%=OTO&FFCSTEP4 : ! (&400Q+X'l.,)=! (&EOO+X'l.,):NEX 

T WEaD) 

BI 

6 0 END (14FF ) 
700EFPROCI NIT (F5BE) 
80FORI%-OTO&5FF: READAi'. : ? (&. 13 0 0'H "!. ) "" A"!. = NEXT (B3 8 

90I%=O: FORJ%=OTO&2FF : ? (&1000+J'l.)=O : NEXT (8F9C) 
100REPEAT:READA,B : ? (&1000+8*I% ) =1 : ? (~, 1 002+8* I 'l.) = 

l r? (& 1004+8*I'l.)=A : ? ( &1006+8*It.)=8:I'l.=I%+ 1 : UN T ILA=O 
:?(&1002+8*Ii".-8)=O ( 8182) 

1 10!&FF4=&1000 (C4C6) 
120 !&FF 8 =&1000+8* Ii'. (C930) 
130REPEATIREADA,B : ?(& 1000+8* I% )=2:?(& 1002+8* I %)= 

2 : ? <& 1004+8* 1% ) =A : ? (& 1006+8* If. ) :8: 11.=1 /.+ 1 : UNT ILA=O 
: 7(& 1002+8*1%-8 )=0 (C210) 

140!&FFC~& 1 000+8*II. (4F9B ) 
150REPEAT : READA,B : ?(& 1000+B* 1%) 3 3 : ? (&1002 +8* I %)= 

2 : ?(& 1004+8*1%)-A : ?(& 1006 +B*I%l =B :I%= I %+1 : UNTILA=0 
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: 7(&1002+B*I%-B )=0 (F32C ) 
160ENDPROC (2117) 
170DEFPRDCAS (82CB) 
I BOOS8YTE=&FFF4:0SWDRD~&FFF1 (FA62) 
190FOR PASS=OT02 STEP2 (3 5 00 ) 
200P%=LEOO (0576) 
210[OPT PASS (A3 F4) 
220. SPIC LDY:»31 (3309) 
230.SP l LOA( L70 ) , V (6F4A). 
240EOR(&BO) , Y: STA ( L80 ),Y (F4 7 1 ) 
250TYA:BEQ OUT : OEY:JMP SP l : .0UT RTS (O F 19) 
260 . LPIC LDY#31 (4777) 
270 . LPl LDA(&70) , Y ( OECS) 
280EOR{LBO> , Y: STA (&BO) ,Y (OD3 4) 
290TYA:BEQ FEET : DEY : ,JMPLPl (8E8 1 ) 
300.FEET CLC: LDA&70 : ADC#32:STAL70 (BEll) 
310LDAL71:ADC*0 : STAL7 1 (8590 ) 
320J SR DDWN1:JMP SP I C (7849) 
330 . RDOMUSDOWN LDY#7 : . RUSDOWN2 LDA( L74 ) ,Y : STA&76 

:STA&77 (4 187) 
340TVA : PHA:JSR SCAN:P LA : TAY : DEY : TVA : CMP#255:BEO 

F (EA1S) 
350CLC:LDA&BO:ADC#O : STA&BO : LDA&81 : ADC # 8 : STALB 1: J 

MP RUSOOWN2 (CFEA) 
360 . ROOMRWUP LOY#0:. RWUP2 LDA(L74 ) ,Y:STAL76 : STA& 

77 (E53 E ) 
370TYA : PHA : JSR SCAN : PLA : TAY : INY : TYA : CMP#B:BEQ F 

( 1667) 
3BOCLC: LD A&80: ADC#O : STA&80: LDMd31 : ADC#8: STA&8 1: ,J 

MP RWUP2:.F RTS (560B) 
390.SCAN LDX#B : . LODP LDA&77:AND#1 2 8 : 8EQ SKIP: JSR 

HOLLY (FD8E) 
400 .8ACK CLC:ASLL77 : 0 E X: TXA : BNE LOOP : RTS (70 00) 
410 . HOLL Y JSR MOTIF:JSR DDWN1 : JSR BORDER (5 65 1 ) 
420JSRALONG:JSR BORDER:JSR OOWN1 : JSR MOTIF:JSR A 

LONG:RTS (9EC7) 
430 . SK IP CLC: LDA,!<BO : ADC # &40: STA&BO : LDA&B l : ADC "",, O: 

STA&81:JMP BACK (680E) 
440 .BORDER TXA:PHA : STYL79:ANO# 7 : STA~79 : CMP#I :BNE 

BORD:LDA#7:STA&79 (CC 19) 
450. 80RD LDA#&00:STA&70 : LDA# L 15 : STA&71: LDX &79 (8 

205) 
460 . BORDl TXA: BEQ BORD2: CLC : LDA·~70 : ADC#&40 : STA&7 

~O (2012) 
470LOAL7 1:ADCiO : STA&7 1 : DEX:JMP BORDl (6E2F) 
4S0 . BORD2 JSRLPIC : PLA:TAX:RTS (EEOO) 
490.MOTIF T XA : PHA : LDA&76:ANO#7 : STA&76:LDA# &OO : ST 

A&70 :LDA# &15:STA&7 1 : LDX&76 (F448 ) 

El 
500. M1 TXA:BEQ M2 : CLC:LDA&70 : ADC#~(40 : STA&70 (961 

510LOA&71:ADC#0:STA&7 1 : DEX:JMP Ml (CFOB) 
520.M2 JSR LPIC:PLA:TA X: RTS (OAFB) 
530.DOWNl CLC:LDA&80:AOC#&80 :STA&BO : LDALB1 :ADC#2 

:STA&8 1:RTS (27CO) 
540 . ALDNG SEC:LOAL80:SBC#&60:STA&BO:LOAL81:S8C#7 

:STA&8 1 : . A2 RTS (2706) 
550.TUNE LOAL450 : BEQ A2 (B680> 
560PHA:TXA:PHA:TYA:PHA (88CB) 
570CLC : LDA&424 : ADC#B: STA&422 : LDA&425 : ADC#O: STA8.4 

23 (1546) 

580LDA&422 : CMP&FFB : BNE VO ICE l:LDAL423 : CMP&FF9 :BN 
E VOI CE l : JSR BEGIN (EE1C) 

590 . VDICE1 LDY#&:FF : LDX#250:LDA#1 2B : J SR OSBYTE:CP 
X#&OF:BN E VOICE 2 (l)EA7) 

60QCLC: LDA~(424: ADC#8: STA&:42 4: LDA& 4 25 : ADC#O: ST A&:4 
25 (OAD5) 

610LDA#7 : LDX&4 2 4 : LOY&425 : J S R OSWDRD (OE82 ) 
620 . VDICE2 LOY#&FF : LDX#24 9 : LDA#128 : J SR OSBYTE:CP 

X# &OF:BNE VOUT (OA4A) 
630CLC :LDA&42B:ADC#8 : STA&42B :LDA&42 9:ADC#0: STA&4 

29 (AOES) 
640LDA#7 : LD X&428 : LDY&429 : ,JBR DSWORD (5815) 
650CLC : LDA& 4 2C : ADC# B: STA&.4 2 C: LDA&42D : AOC#O : BTA&-4 

20 (E9CA) 
660LDA#7:LDX&42C : LDY&42D : JSR DSWORO (7E56) 
670.VOUT PLA: TAY : PLA: TAX : PLA:RTS (2080) 
6BO .BEG IN LOX # 12 ( 4 0C6) 
690 . 8G2 LDA&FF3 , X:STAL423,X (4256) 
700DEX:TXA : BNE BG2 : RTS (CF32 ) 
710J:NEXT (lF6Dl 
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720! &FE6""SPIC : ! &FE8 = LPI C (F 19A ) 
730 ! &FEA=ROOMUSDOWN : ! ~(FEC==r.:OOMRWUP (8387) 
740! &FEE=TUNE: ! ~(FFO:BEG IN (FDCO) 
750ENDPROC (3FEB) 
760DATAO, O, 21 , 2 , 2 ,O, O, O (BA25) 
770DATA2 1,63 ,63 , 63,5 , 20 , 60,60 (1395) 
780DATAO,42,lO,15,l O,40 ,60 , 60 (515B) 
790DATAO, O,O, O, O, O,O,O (8 10 1 ) 
BOODATAO, O, O,O,O,O , S,5 (8004 > 
8 100ATA45 ,45, 60 , 60,60 , 60 , 15,O (A9DB) 
8 20DATA60 ,1 5 ,60 ,60 , 60 , 45 , O,O (OBES) 
830 DATAO,l O , O, O,O,lO ,1 0 ,1 5 (A 198) 
840 DA TAO , O, 2 1, 2 , 2 , O.O , O (9D84) 
850DATA2 1,63 , 63,63 , 5 , 20 , 60 , 60 (73 98) 
860DATAO,42, 10 , 15, 10 , 40,60 ,60 (AOFE) 
870DATAO , O, O,O,O,O,O,O (3270) 
880DATAO, O, O,O,O,O,O,O (96A7) 
890DATA45 ,1 5 ,45 ,60 , 60 , 60 ,5 ,5 (75FE) 
9 000ATA60,60 , 30 , 30 , 60,60 ,1 0, 15 (7F7 4 ) 
910DATAO ,O , O, O, O,O,O, O (BCC2) 
920DATAO,O ,O , O, O,O , O,O (409 1 ) 
930DATAO,21,5,15,5,20 ,60 ,60 (338A) 
940DATA42,63 ,63,63,10,40 , 60 ,60 (5C85) 
950DATAO, O,42, 1, 1, O, O, O (0573) 
960DATAO,5,O,O,O,5,5,1 5 (F9E l) 
970DATA60,15,60,60,60,30 , O,0 (F72D) 
980DATA30,30,60,60,60,60, 15,O (7CED) 
990DATAO,0,O,O, O , O, 10 ,1 0 (99AE) 

1000DATAO,O , O, O,O, O,O , O (E AS8) 
10 10DATAO , 21,5 , 15,5 , 20 , 60 , 60 ( 2FDA) 
10 20DATA42,63 , 63 , 63 ,10,40 ,60 , 60 (DF4C) 
1030DATAO , O,42 ,1,1 , O, O, O (B088) 
10 4 0DATAO , O , O, 0 , O, 0 , 0 , O (29CE) 
1050DATA60 ,60, 45,45 , 60,60 ,5,15 (2648 ) 
1060DATA::::;O , 15,.30 , 60 , 60 , 60, 10, 10 (9C96) 
l 070DATAO , O,O,O , 0 .(l, 0 , O (E89D ) 
10 80DATAO, O, 0 , O, O, O, 0,20 (AF8D) 
1 090DATA21·, 63 , 47,47 , 5 , 20 , 60 , 60 (73F7) 
11 000ATA42 ,63 , 3 1, 3 1,1 0 , 4 0 , 60 , 60 (0909) 
1 11 0 DATAO, O, 42 , I, I , O, O,40 (353A) 
1 12 0DATA20 , 20,20, O, O, O, O , 5 (82DE) 
1 130DATA60 ,60 , 60,60,60, 30 , 10 ,15 (OAD2) 
1140DATA60 , 60 , 6 0 , 60 , 60 , 4 5 , 15 , O (48A4) 
11 50DATA40 ,40 ,4 0 , O, O, O ,1 0 , O (CA5D) 
11600ATAO , O, O, O,O,O , 0 , 20 (B960) 
1 170DATA21,63,47,47 , 5 , 2 0 , 60 , 60 (8 890) 
11800ATA4 2 ,63, 3 1, 3 1 ,1 0 , 4 0 ,60 , 60 (C55B) 
11900ATAO,O ,42, 1,1,0,0,40 (7 B7D ) 
1200DAT A20 , 20 , 20 , O, 0 , O, S,O (FD02) 
12 10 DATA60 , 60,60 , 60 ,60 , 30 ,15, 0 (1 485 ) 
1220DATA60 , 60 , 60 , 60 , 60 ,45 , 5,15 ( B336) 
1230DATA40, 40 ,40 , O, O, O , O, 10 (00E8) 
12 40 DA TAO ,0,21, 2 , 2 , O,O , 20 ( lDA5) 
12 5 0 DATA21 , 63 , 63 ,63,5 , 20 ,60 ,60 (DC A9 ) 
12 6 0DATA42 , 63 , 63,63 ,1 0 ,4 0 ,60 , 6 0 (3 4 92) 
1270DATAO,O , 0 , O, O, O, 0,40 (8E84) 
1280DATA20,20 , 2 0 , 0 , O, O, O , 5 (D6F4) 
1290DA1 A6 0 , 60 , 60 , 60 , 6 0 , 30 ,1 0,15 ( 3 E20) 
1300DATA60 ,60,60,60 , 60,45 ,15, 0 (98 3C) 
13 10DATA40,40 ,40,O , O,O,1 0 , 0 ( F669) 
13 20DATAO , O, 2 1, 2 , 2 , O, O,20 (38DE ) 
1330DATA2 1,63 , 63 , 63 , 5,20 ,60, 6 0 (C5FC) 
13 4 00ATA42 ,63 , 63 , 63 , 10,40 , 60,60 ( 41 7 0) 
1350DATAO,O,O,0, 0 , 0 , O,40 (3BE l ) 
1360DATA20 ,20,20, O , 0 , O , 5 , O (CEE4) 
1370DATA60 , 60,60 , 60 , 60 , 30 , lS , O (ODOO) 
13BODATA60,60 , 60 ,60 , 60 ,45 , 5 , 15 (3BCB) 
13 9 0D ATA4 0 ,40, 4 0 , O,0 , O, O,1 0 ( B4F8) 
14000ATAO, O,4, 12 , O, 4 ,1 2 ,1 2 (16C6) 
14 10DATA4,12,1 2 , 12 ,1 2 ,1 2 ,1 2 ,12 (C4Bl) 
14200ATAO,B, 12 ,1 2 ,8,1 2 , 12 , 12 (378F) 
1430DATAO , O, O,8, O,O, B , 8 <8E50) 
1440 DATAO, 4 , 12 , 12 ,1 2 , O, O,O (BC92 ) 
1450DATA 12 ,12 , 12, 12 ,1 2 , 5 , 3 , 3 (36F8) 
1460 DATA8,1 2 ,1 2 , 12 ,1 2 , O, 2 , 2 (7DA3 ) 
1470DATAO , O , 8 ,.8 , 8 , O,O , 0 (1848) 
14BOOATA60 ,40 ,40 ,40,61 ,60 , 40 , 4 0 ( 2 64A) 
1490DATA60 ,20 , 20 , 62,62 , 60 , 20,20 (293 7) 
1500DATA60 ,0 ,O , 2 1, 6 3 , 60,O,O (91 Cl) 
1510DATA40,40,40 , 40 , 4 0 , 4 0 ,40, 40 (3D37) 
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1520DATA4 0 , 61 , 60 ,40 , 40 ,4 0 ,61,60 (CD6 1 ) 
1530D?HA62 , 6 2 , 60,20 , 20 , 62 . 62 , 60 (56D9) 
1540DATA21 ,6:3 , 60,0,0,21 ,63 ,"',0 (B85S) 
15~iO DATA40 , 4 0 ,40, 40,40,40,40 ,40 (5B76) 
15600ATAO , O, 2 1 ,46 , O, 2 1,63 ,1 2 (6762) 
1570DATA4,46, 12 ,1 2 , 12, 12 ,1 2 , 12 (6A84) 
1580 DA TAO ,42 , 29,12 , 8 , 29 , 29, 12 (2327 ) 
1590DATAO ,O , O,42,O , O,4 2 ,8 (61E9) 
1600DA TAO, 2 1,63, 12, 12 , O , 0 , 0 (2A49) 
1610DATA1 2 , 12 , 12 , 12,12,5, S ,1 5 IADI0) 
1620DATA8 , 29,29 ,1 2 ,1 2 ,0 , 0 , 10 (0605) 
1630DATAO, O,4 2 , B, B , O , 0 , 0 (18A3) 
1640DATAO, O, O, 5 , 5,O , 5 ,1 5 CI4BC) 
1650 DATA5,5,5,5,15 ,1 5 , 15 ,1 5 (5E05) 
1660DATAO,O , 0,5, 15 ,1 0 ,15, 15 (DSA9) 
167 0 0ATAO,0,O , O,O , O,O ,1 0 ( BAAF) 
16800ATA15,5 , O,5 , S , 0,0 , 0 (FB46) 
16 9 0DATA I 5,1 5,1 5 ,1 5 , 5 , 5 , 5 , 5 (2A5 C) 
1700DATA1 5 , 15,10,15, 5 , O, O, 0 (E127) 
17 10DATAI 0 , O, O,O,O,O , O, O (S8FD) 
1720DATAO , 0 , O, O,O,O,O,4 (SFA l ) 
17300ATAO , 0 ,4, 4,1 2 ,12,12,8 ( l CI3) 
174 0DATAO , 12 , 0 , O,1 2,0 , 8 ,4 (4656) 
1750DATAO , O, 8 , O,O , B , O, 12 ( 4 3 F3 ) 
l'7600ATA4 ,4,4, 4 , 4,1 2 , 12 , 12 (4C85) 
17700ATAO, 1, 1, 5 , 5 ,1,1,1 (37 15) 
1780DATAO,7,7 ,1 5 , 15 , 7 , 7 , 7 (BA2E ) 
1790DATAO,3,3,15,15, 3 , 3 , 3 (00E 1 ) 
1800DATA2 1 ,4, 4,4 ,4, 12,12,1 2 (87EB) 
18 10DATAO,O , O,O, O, 8,10 , B ( A43 4 ) 
18200ATAO , O, O, 21 , S,S , 15 , 15 ( 1949) 
1830DATAO , O , O, O,O , O ,1 0 ,l O (17 19 ) 
1840 DATAI 2 ,12,29, 29 ,1 2 ,1 2 ,1 2 ,1 2 (C3E l ) 
1850DATA1 3 ,1 3 ,47 ,47,13, 13 ,13,8 (5955) 
I B60DATA15, 15 , 15, 15 , 15 , 15, 15,0 (6451) 
1870 DA TA15,15, 3,3 , 3 , 15 , 15, 0 ( 1508 ) 
1880DATA63 , 2 1 , O, O , O, 0 , 2 1, 0 (086 1 ) 
18900ATA63,1,43,2 1 , 21 , 2 1 , 63 , O ( l CC6) 
1900DATA47 , 3 1,42 , O,0 , 0 ,63 , O (8403) 
1910DATA42 , O, 0,0,0,O , O, 5 (B830) 
1920DATA2 1, 0 , O, O, O,O , O, O (7CE7) 
19300ATA63 ,4 2 , 2 1, O, O,O ,0,63 (33 11 ) 
194 0DATA6 3 , 7 , 23,42 , 42 ,42 , 42,63 (7E38) 
1950DATA31,42, O, O,O , O , O, 4 2 (4894) 
1960DATA6 , 6 , 12 , 8,12,8,8,1 2 (6000) 
1970 DA TA8,12,9,1 ,8 , 4, O, 4 (65E6) 
1980DATAO,8 ,I, l,1 2, 12 ,1 2 ,1 2 (76DA ) 
19900ATAO ,1 2 ,1 2,12,8 ,1 2 , 2 , 6 (F365) 
20000ATA2 , 2,O ,4, O,4 ,O , 0 (0328 ) 
2010DATAO,9,1,1 2 ,1 2 ,1 2 ,4 , 12 (06 BS ) 
2020 DATAI 2 , 12,1 2 ,1 2 , 8, 12 , 2 , 2 (32F8) 
2030DATAO,8 , O,8, O,4,9 ,9 (6CI8) 
20400ATAO,69 , 138 , 138, 207,207 , 207,207 (3633 ) 
2050DATA207,207 , 69 , 69,207 ,207,207 , 207 (2F8C ) 
206 0 DATA138,207,0, O, 207 , 207 , 207,207 (9EC9) 
2070DATAO ,O, 138, 138 , 138, 138 , 138, 13 8 ( F46A) 
2080DATA207,207,69,69,69 , 0,O , O ( A77D ) 
209 0 DATA207,207 ,207,207 , 207 ,207,69,O (8995) 
2 100DATA207,207, 207,207 , 207,207, 138,O (05 19 ) 
2 11 0 DATA138,1 38 ,1 38,1 38,138,207 , 207 , 69 (107F) 
2120DATAO , 6S, 130,1 30 , 195, 195, 195, 195 (273E ) 
2130DATA195, 195 ,65 , 65., 195, 195, 195, 195 (FEF8) 
2140 DATA 130, 195 , 0 ,0, 195 , 195, 195, 195 (SA4E ) 
2150DATAO,0, 130, 130, 130, 130 , 130 , 130 <D4 1A ) 
2 1600ATAI 95,195 ,65 ,65,65, O,O ,O (E428) 
2 170DATA195,195, 195, 195, 195, 195,65,0 (5F2C ) 
2 180DATA195, 195 , 195, 195, 195, 195, 130 , 0 (7600) 
2 190DATA130, 130, 130, 130 , 130 , 195 , 195,65 (B6 IC) 
2200DATAO,68,136,1 36 ,204 ,204,204,204 (9DOE) 
22100ATA204,204,68,68,204,20 4,204,204 (S61 C) 
2220DATAI36,204,O,O,20 4, 204,204, 204 (1 3 8 2) 
2230DATAO,O, 136, 136, 136 , 136, 136, 136 (3FI6 ) 
2240DATA204,204,68,68,68,O,O,O (F91~) 

22500ATA204,204,204,204,204,204,68, O (2893) 
2260DATA204,204,204,20 4,204,204,136,O (7FC2) 
22700ATA136, 136 , 136,.136, 136,204,204,68 (2598 ) 
2280DATAO,64,128,128,192 f 192,192,192 (035C) 
22900ATA192,192,64,64,)92,192,144,144 (B60E) 
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2300DATA1 28, 192,O,O ,1 92 ,48,144,96 ( 0 105) 
23 10DATAO , O, 128,128, 32 , 128,128,128 (7E35) 
2320DA TA192,144, 144 , 96,192,16,32,48 (9660) 
2330DATA48,144,96,192,144,48,96,O <Flee) 
234 0DATA192 ,1 9 2 ,192 ,48,144, 96 ,1 28 , O (0520> 
235 0DATA1 2 8 ,1 28 , 32 ,1 28 ,1 28, 192 ,192 , 64 (Q8F9) 
2360DATA255 ,128,128,1 28,143 ,143 ,14 3 , 143 (86F9) 
2370DATA255,O,O,3, 2 43,24 3 ,240,243 (C254 ) 
2 3 80DATA255 , O , O,255 , 255 , 2 55 , O , 240 (8310) 
2390DATA25S . 0,0 . 255,255,255 . 7,6:5 (BC67) 
2 400 DA TA255, O,O , 255,255,255 ,224,252 (60F4) 
24 10DATA255,O , O,255 , 255 ,255,O,15 (97E9) 
2 4 20DATA255 , O , O, 192 , 207 , 207 ,1 5,207 ( 4A28) 
2430DAn~255 , 1 , 1 ,1 ,241 , 2 41, 2 41,241 (756A) 
2 4400ATA143 ,14 3 , 143,143 , 128 , 128,156 , 156 (EB79) 
2 450DAT A243 , 2 4 3 , 243 , 243 , O,O , 3 ,3 (6803) 
2 460 0ATA240 , 2 40,24 3 , 2 43,O , O, 195,195 ( CCF 1 1 
2 4 700ATA63 ,63,128 ,1 2 8 , O , 0 ,255, 255 (4EF4) 
2480DATA~52 , 252 , 1, I , O,O , 255,255 (1586) 
2490DATA 15 , 15,207,207,0,0,195 , 195 (CA63) 
2500DATA207 , 207 , 207,207 , O,O ,1 92,192 (A395) 
25 10DATA2 41,241,241, 2 41,1,1 , 57 , 57 (40E8) 
2520DATA1 56, 128, 128 , 13 1, 128 , 128 ,147 ,14 7 (083 1 ) 
2530DATA3 , O,0 , 255,O , O,252 , 252 (A99F) 
254 0DATA I 95,O , O , 255,0 , O , O , 7 (6 782) 
2 550DATA255 ,I,I,1 29,I , O , O,255 (7287) 
2 560DATA255,128 , 12 8 ,1 29 ,1 28 , O , O,255 (4889) 
2 5700ATA195, O , O , 255 , O , 0 , 0 ,192 (7FF9) 
2580DATAI92 ,O, 0 ,255,O,0,63 ,63 (F6EC) 
2590 DATA5 7 , l,I,193, 1 ,1,201,201 (3903) 
2600DATAI47, 14 7 ,1 47,147,147,147,144 , 144 (8C07) 
2610DATA2 52,252,252,224,224 , 231 , 7 ,7 (0798) 
2620 DATA7 , 7 ,0,0,0 ,1 92,192,255 (SF74) 
2630DATA255 , 255 , 3 , 3 , 3 , 3 , 3 ,131 (BOB8) 
264 0 DATA255 , 255 , 19 2 , 192, 192, 192, 192, 195 ( 3 A22) 
26500ATAI9 2 ,1 92,0 , O , O , ::" , 3 , 255 (0403) 
2660DATA63, 6 3 , 6 3 , 7 ,7,23 1,224,22 4 (.33 50) 
26700ATA201 , 201 , 201 ,201 ,201 ,20 1 ,9,9 (6830) 
26800ATA I1 7 , 5, 11 7 , 5, 145, 5 , 145,5 , 137,5 ,1 29 , 5, 125 , 5 

, 117,5, 109,5 , 11 7 , 5 , 125 , 5 , 129,5 , 137,5, 145, 15 (OA03 ) 
2690DATA I1 7 , 5,117 , 5,145 , 5,145 , 5 , 137,5 , 129,5 , 12 5 , 5 

, 11 7 , 5 , 109,5 , 1 17 , 5 ', 12 5 , 5 , 129 .5, 137 ,5, 145 , 15 (AE6 7) 
2700DATAI45,5,149,5,1 3 7,5, 145,5,149, 5 ,1 57 , 5 ,165, 5 

,145,5,1 3 7 , 5,1 29 , 5 , 117,5,125,5,129,5,1 3 7,5, 129,5,1 
37,5 ,1 45 ,1 0 (8D68) 

2 7 10DATAI49 , 5, 145,5 ,145 , 5 ,1 3 7,5, 129 , 5 ,1 25 ,5,117, 3 
(I (C217) 

2 7200ATAO,5 (F2 00) 
2730DATAI17 , 5 , 69 , 20 , 65,20 ,69 ,20, 57 , 20 ,65 , 2 0 , 49, 20 

, 57 ,40 , 69, 2 0 , 69 ,1 0 , 77 , 10,69,10,65,10,57,10,49 , 10 , 6 
5,10,69,10,65,15,57,5 , 57 , 30 (3 1FO ) 

2740DATAO , 5 (57911 
2750DATAI17,5,11 7,20 ,11 3,20 ,117, 20 ,1 05 , 20,113 , 20, 

97,20,105,40,117,20,117,10 , 129 , 10,11 7 ,10,113,10,1 0 
5 ,1 0,97,10, 11 3, 10 ,117 , 10 , 1 13 , 15 ,105,5,105 , 30,0 , 5 ( 
8809) 

SOURCE 
VARlABI£S 
A% 
1% 
J% 
P% 
X% 
PASS 

MAIN PROGRAM 
20 
30 
40 
SO 

PROCEDURES 
70 
80 
90 
100 

60 

Data read in 
Loop variable 
Loop variable 
Program pointer 
Loop variable 
Loop variable for two pass assembly 

Sets the MODE 
Reads in the data 
As&mbles the machine code 
Uploads the data and assembled machine code to Ioc· 
ations from &4000. 

PROCINIT 
Reads in the data for the sprites an~ the rooms 
Clears an area for the music data 
Creates an eight byte data block for each note in the first 
part of the tune. Voice l, envelope 1 and pitch and dura-

110 
120 
130 

140 
ISO 

PROCAS: 

from line 2680 
of the first note in part 1 of the tune 
of the first . 2 of the tune 

There are five machine code routines that are used in the main 
gram:­
LPIC 
ROOMUSDOWN 

ROOMRWUP 
TUNE 
BEGIN 

lPIC 
220-250 
260-290 
3(X}.31O 
320 

ROOMUSDOWN 
330·350 

ROOMRWUP 
~60·J80 

390 

400 
410420 
430 
440 

450-480 
490·520 

530 
540 
550 
560 
570-580 
590 
600 
610 
620 
630 
640 
65U 
660 
670 

BEGIN 
680-700 
720·740 

SPRITE DATA 
760 
840 
920 
1000 
1080 
1160 
1240 
1320 
1400 
1480 
1660 
1640 
1720 
1800 
1880 
1960 
2040 
2120 
2200 
2280 

Pokes all the spri te to the screen. 
Inverts the data foroneof therooms fromO t031 tobea 
room from 32 to 6.1. 
DisplaY'S a room from 0 to 31. 
PlaY'S the tune. 
Returns the note numbers of all parts o f the tune 10 their 
initial values. These five routines share many subrou· 
tines. 

POKEs ha ll the spri te to the screen. 
Displays the top half of the sprite 
Increases the base and location for the second half 
Displays the bottom half of the sprite 

Scans the 8 data bytes from left to right and bottom to 
top.The other routines are shared with ROOMRWUP 

Scans the eight data bytes from left to right and top to 
bottom. 
Scans the chosen bit of data . and skips if !t is zero to 
leave a blal)k two character spaces by four character 
spaces. 
Shifts the data byte to examine the next bit. 
Displa~ the chosen four designs if the data bit is set. 
Increases the screen location for the next bit. 
ANDs temporary store &79 with 7 to give the border 
design. Design 7 (holly) was substi tuted for design 1 
(windOVJ) because the display looked better that ......-ay. 
Displays the two border sprites. 
Displays the two motif sprites, chosen by ANDing the 
data byte with 7. 
Increases the screen location, vertically 
Moves the screen location up and to the right. 
Compares for si lence flag. 
Transfers the registers. 
Chocks for last note o f part 1 
Checks if the voice 1 sound channel is empty. 
Adds 8 for next pari I data block. 
Sounds the next note in part 1. 
Checks if channel 2 Is empty. 
Adds 8 for next part 2 data block. 
Sounds note 2. 
Adds 8 for next part 3 data block. 
Sounds note 3, 
Transfers the registers. 

Ini talises note numbers 1%, J% al)d K'll. 
Stores the locations of these machine code routines. It is 
not essential, but it makes them easier to find later. 

&1300 
&1340 
&1380 
&13CO 
&1400 
&1440 
&1480 
&14CO 
&1500 
&1540 
&1580 
&lSCO 
&1600 
&1640 
&1680 
&16C0 
&1700 
&1740 
&1780 
&17CO 

Sauge facing right, position 1 
Sauge facing riQbt,position 2 
Sauge facing left, position 1 
Sauge facing left, position 2 
$cruge facing front,position 1 
Scruge facing front,position 2 
$cruge facing back.position I 
Scruge facing back,position 2 
T"", 
IJJindow 
Tree with snow 
Star 
Package 
Bottles 
Glasses 
Holly 
Ghost of Christmas Past 
Ghost of Christmas Present 
Ghost o f Christmas Future 
Marley's Ghost 
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ROOM DATA 
2360 
2440 
2520 
2600 

&1800 
&1840 
&1880 
&18C0 

Rooms 0 to 7 
Rooms 8 to 15 
Rooms 16 10 23 
Rooms 24 10 31 

MUSIC DATA 
268Q.2720 Pan 1> The melody of God Rest You M(?rry. Gentle­

men. 
2730·2740 

2750 

Part 2 :- The melody o f the sinister Di~ Irae is used as 
counterpoint to the Christmas CaroL 
Part 3:- The harmony of Dies Jrae. 

SCRUGE TWO LISTING 
'.10REM*.SCRUGE2 (9047) 
200NERROR 60T01670 (77BF) 
30PRINTTAB(1,24); '''Press SPACE to play":REPEAT: 

UNTILGET- 32 (OOeE) 
40MODE2: !&FEOO-&10200A:PROCINIT (EEFO) 
50PROCSETUP:REPEAT:CALLTUNE:PROCKEY:PROCSCRUGE: 

CALLTUNE:PROCGHOST:UNTILLIVES=O OR MONE Y=80 (3875 ) 
60CLS:FORX-OT01279STEP64: FORY-32TQ96STEP64: FORY 

1-0T0896STEP896:PROCPIC ( X,Y+Yl,7+RND(S»:NE XT:NEXT 
:NEXT (8932) 

70VDU4: !&FEOO=8cl0200A:PRINTTAB (7,b);"SCRUGE " :PR 
INTTAB(6,11)j"SCORE " ;MONEY+KILLED (3095) 

BOPRINTTAB(4,16 ) ;MONEY*I.25;"1. COMPLETED":GOT0 3 ° (AI7F) 
90END (793 1 ) 

100DEFPROCINIT (98FF) 
110LPIC3~EI0:ROOMUSDOWN=~E32:ROOMRWUP=&E57 :TUNE= 

&F35:BEGIN3&F07=*FX9,O (84A7) 
120VDUI9,10, 13,O ,O,O,19 , 8,7,O,O,O,19,1 3 , 3 , O,O, O, 

19,11,3,O,O,O:*FXll,l (6F84) 
130CALL BEGIN:T%=l:ENDPROC (6C16) 
140DEFPROCROOM (R) (E327) 
150!&80=HIMEM:CLS :CALLTUNE (5A43) 
160 ! ~74-~ 1800+8*CR MOD 32) (7BEC) 
170 IFR<32 !&74=&1800+8*R:CALL ROOMRWUP ELSE !&74 

=&1800+8*(56-8*(INT(R / 8»+ R MOD 8):CALL ROOMUSDOW 
N (4A3F) 

180PROCSCORE:GFLAG=FALSE:IF R<> COIN AND R<> SAF 
E ENDPROC (D64E) 

190REPEAT:CALLTUNE:XCDIN=32*(RND (29 » : YCOIN- 64* ( 
RND( 3 1 » :UNTIL POINT(XCOIN+16, YCOIN+16)=O:MDVEXCOI 
N,YCDIN:GCDLO,13 (2 392) 

200IF R=SAFE AND COINFLAG PRINTCHR$224:ENDPROC ( 
94E8) 

210IF R=COIN AND NOTCOINFLAG PRINTCHR$2 25 (33CA ) 
220ENDPROC (F9E3) 
230DEFPRCCPIC ( X, Y, S) (14EO) 
240!&BO=HIMEM+16*(X DIV 32 ) +640*«1023-Y) DI V 32 
(E24C ) 
250!~70-&1300+S*64:CALL LPIC:ENDPROC (E77C ) 
260DEFPRDCSETUP (C797) 
270VDU5 :R- O:S- O: G:0:X=319:Y=639:GFLAG=O :GHOST= 16 

(0197) 
280LIVES=4:ENERGY=6 3 :HASSLE=1 (0210) 
290XCOIN=O:YCOIN=O: MONEY =O:KILLED=O (385E) 
300COIN=RND(8+.8*MDNEY )- I:SAFE=O: COINFLAG=FALSE 

(F95F) 
3 10PROCROOM(R ) :PROCPIC(X ,Y, S):ENDPROC (1 20A) 
320DEFPROCKEY (3AA4) 
330DX - O: DV- O: NEW5-S: *FX 15,1 (2120) 
340IFINKEY( - 9B ) DX =-16:NEW5=2 (FI 33) 
350IFINKEY( - 67 ) DXs I6:NEWS=O (7 B73) 
360IFINKEY(-88) OY~ 16:NEWS=6 (60F7) 
370IFINKEY (-1 0 5 ) OY=-16:NEWS=4 (SOA9) 
380IF ( DX <)0 OR OY<)O) ENOPROC (AB32 ) 
390IFINKEY( - 36) PROCTAKE:ENDPROC (9306) 
400IFINKEY( - 51) PROCOROP:ENDPROC (88AE) 
410IFINKEY(-68):REPEAT:UNTIL INKEY (-B3l:ENDPROC 

(ADCF) 
420IFI NKEY( - 17) TI.~FALSE (B95F) 
430IFINKEY( - B6l TI.- TRUE:CALL BEGIN (0452 ) 
440ENDPROC (8067) 
450DEFPROCSCRUGE (0180) 
460IFOX=O:IFDY=Q ENDPROC (5530) 
470*FX19 (66F2) 
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480CALL TUNE: *FX 19 ('0957) 
490PROCPIC(X, Y, S+G) (3 414 ) 
500X=X+DX:Y=V+DY: S =NEW5 :G= (G EOR 1> (E587 ) 
510W=POINT ( X- 4,Y ) : PROCP I C( X, Y,S+G) (4535) 
520PROCBETTER:IFW<>0 PROC8UMP (4930) 
530ENDPROC (0189) 
5400EFPROCBUMP (3BCC) 
5S0 IFW= 13 ENDPROC (D948) 
560IFW<8 ANDW ) O PROCFALL : ENOPROC (EOBl) 
570IFX+2*DX ( 16 X- 959: R=R-1 (8573 ) 
580IFX+2*DX >99 1 X-3 1 :R""R+ l (84CEn 
590IFY+4*DY<16 Y=959:R"'R+8 (579C) 
600IFY+4*DV >991 Y=31:R=R-8 (207 1 ) 
610p'ROC ROOM(R ) :S=NEWS:G=(G EOR 1) <0770} 
620PROCP I C(X,Y,S+G):ENOPRDC (6E06) 
630DEFPROCFALL:SOUNOO, - 15 , 0 ,1 0 :PROCPIC CX,Y,S+G> 

<OBE5) 
640CALL BEGIN:LIVES=LIVES- l (SF 11 ) 
650MOVE960+(4-LIVES) *64, 320 :GCOLO, 5 : PRINTCHR$226 

(9E96) 
660 FORZ%=IT01000 0 : NEX T:IFLIVES-O ENDPROC (94~t . 

670X::X-4*DX: Y"' Y-4*OY: PROCPIC ( X, Y, 5+G) (FC3S ) 
680DEz62:ENERGY=O:GCOLO,6:PROCENERGY (97A6 ) 
690IF GFLAG DH=1-HAS5LE:PROCVAN (5BEF) 
700ENDPROC (5893) 
7100EFPROCFIGHT ( 7A7S ) 
720PROCPIC(X,Y,5+G) (73E4) 
730 IFSGN(GY-Y » 0 5-6 ELSE S-4 (ABBC) 
740PROCP IC ( X, Y, 5+G) : HASSLE-32+8* (GHOS T- 16) (74C5 

750GCDLO,POINT(GX+4,GY):MDVE1 27 1,4:MOVEI 27 1,4*HA 
SSLE:PLDT85,1155,4*HASSLE (00 7B) 

760MOVEl155,4:PLDT85,1 27 1,4 (9EA5) 
770E=39*LOG(1+(MONEY+KILLEOl/ 10 ) /3 .14 (B888) 
780IFRND(10) <S GOT0870 (59 1A) 
790PROCGET: RF::RND (1 0 ) (163C) 
800IFG$="H" ANO(RF<5 ORCENERGY >HASSLE*4 » Z=2:GO 

T0830 (EE41) 
81 0 IFG$="B " ANO(RF<7 DRENERGV ) HASSLE*4 ) Z=I : GOTO 

830 (7C IA) 
820IFG$= "L" ANO(RF<9 ORENERGY ) HASSLE*4 ) Z= . 5 ELS 

E Z::O (A2D4) 
830DH=-INT ( C(ENERGV*50*RNO ( 1) - ( 10 *HASSLE ) +E) / 10 

O)*Z ) :IFDH ) O DH=O (83FB) 
840GCOLO, O:IFHA5SLE+DH<=1 DH~ I -HA5SLE (EE64) 
BSOPROCSWORO (9F20) 
860PROC HASSLE:IF HASSLE=1 PROCVAN:ENDPROC (E40B ) 
8 70RF=RNO ( 10 ) :IFRF<S OE""0 : Z::Q:GOT0900 (58F4) 
880Z=RF / 5 CAFOB ) 
890DE=-INT« « HASSLE*50* RNO ( I» - (1 0 *ENERGY) -E )/ l 

OO)*Z l :IFDE ) O DE=O (F580) 
900GCOLO,O:PROCENERGY:IFENERGY ( 1 PROCFAL L: ENOPRO 

C (605E) 
91 0PROCSWORD2:GOT0790 ( 17C3 ) 
920DEFPROCGHOST (FA3 E) 
930lF NOT GFLAG AND RND ( ll ) . S ENDPROC (3 913) 
940IF NOT GFLAG PROCSTART (2E96) 
950DXG=16*SGN(X-GX):IFABS(X-GX) <33 DXG-O (9707) 
960DYG=16*SGN(Y-GY):IFABS(Y-GY) <65 DYG=O (3499) 
970PROCPIC (GX ,GY ,GHOST) (80A3) 
9BOGX:zOXG+GX:GY""OYG+GY:PROCPICCGX GY GHOST> (240 8) , , 

990IFABS(GX-X) <33 AND ABS (GY-Y ) <65 PROCFIGHT (04 
7BI 

1000ENDPROC (6B02) 
1010DEFPROCSTART (208E ) 
1020GFLAG=TRUE (AC79 ) 
1030SIDE=63+960*(RNO(2) - I) : MIDDLE=63 +16*(RND (60 » 

:IFRND(2 ) =1 GX=5IDE:GY=MIODLE ELSE GX-MIODLE:GYcSI 
DE (C292) 

1040 PROCPIC(GX,GY,GHOST):ENOPROC (7760) 
1050DEFPROCTAKE (C228) 
1060IFR<>COIN ENDPROC (9COO) 
1070IFCOINFLAG ENOPROC (9B21) 
10BOIFABS(X - XCOIN»32 OR ABS(Y-YCOIN) >32 ENDPROC 

(A69E) 
1090COINFLAG=TRUE:PROCMONEY:IFGFLAG HASSLE=O:PROC 

VAN (6BC3) 

CONTINUED OVER 
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1100GCOL3,13: MOYEXCOIN,YCO I N: PR I NTCHR$225 (0825) 
11 10MONEY=MONEY+ IO:PROCMONEY:REPEAT:SAFE=RND(8+.8 

~'·M[lN E'V) - l :UNTI L SAFE< >COI N <BO l D) 
1 120FDRZ%-OT01:MDYE 1119, 976:PR INTCHR$(225-Z%):NEX 

T: ENDPROC (EFD3) 
1130DEFPROCHONEY (0346) 
1140GCOL3, 3 :MDVE1119,816:PRINT;MONEY:ENDPROC (140 

F) 
11500EFPRQCDROP (8072) 
1160IFR< ) SAFE ENOPROC (C 13A) 
1 170 I FNOTCOINFLAG ENOPROC <25CF) 
1180IFABS(X-XCO IN»32 OR ABS<Y-YCOIN»32 ENDPROC 

(3 184) 
11 90COINFLAG=FALSE :PROCMONEY: I F GFLAG HASSLE-O : PR 

OCVAN (DEAA) 
1200GCOL3,1 3 : MDVEXCO I N,YCOIN:PRINTCHR$224 (5892) 
1210COIN=RND(B+.8*MONEY ) - 1 (lA39) 
1220MONEY=MONEY+I0:PROCMONEY:GHOST=GHOS'+1:FORZ'l.-

OTOl:MOVE1119,976:PRINTCHR$(224+Z%):NEXT :ENDPROC ( 
BDBD) 

1230DEFPROCSCORE (DADD) 
1240GCOLO ,8:MDVEO, 0 : DRAWO, l023: DRAW1279, 1023 : DRAW 

1279,0:DRAWO,O : MDVE I 023,O:DRAWI023, 1023 (CEC8) 
1250FORZ%=256T09928TEP256:MDVEI023,Z%:DRAW1279,ZY. 

: NEXT <DOA8) 
1260MDVE 1151, O:DRAW1151,256 (618C) 
1270GCOLO,3:MOVE11 19,976:I FNOTCO INFLAG PRINTCHR$2 

25 ELSE PRINTCHR$224 (871C) 
1280PROCMONEY:PROCPIC(1120,720,GHOST ) :MOVE 1023 ,56 

O:PR INT;KILLED (DFF4) 
1290FORZr. g 1TO 4:PROCPIC(960+Zr.*64,448,O):NEXT (FO 

08) 
1300IFLIVES<4 FORZ %=iTO(4- LIVES):MDVE960+Z%*64, 32 

O:GCOLO,5 : PRINTCHR$226 :NEXT (2F7A) 
1310GCOLO,6:MDVE1143,4:MOVE1143 ,4*ENERGY:PLOT85,1 

024,4*ENERGY (082B ) 
1320MDVEI024,4:PLOT85,1143,4 : ENDPROC (12C9) 
1330DEF PROCBETTER (900 1) 
13 40IFENERGY>62 OR RNO(4) ( 4 ENOPROC (4200) 
13500Ea l:GCOLO,6:PROCENERGY:ENDPROC (0 44F ) 
1360DEFPROCENERGY (6FDB) 
1370MOVE1143, 4*ENERGY:MOVE1143,4*ENERGY+4*DE :PLOT 

85,1024,4*ENERGY +4*DE (B2E7) 
1380MOVEI 024,4*ENERGY:PLOT85,1143 , 4*ENERGY (97EO) 
1390ENERGY=ENERGY+DE :ENDPROC (2E40) 
14000EFPROCHASSLE (3AOO) 
1410MOVE1 27 1 , 4*HASSLE:MOVE1271 , 4*HASSLE+4*OH:PLOT 

85, 11 55,4*HASSLE+4*DH (5S 1A) 
1420MOVEI155,4*HAS8LE:PLOT85,1271,4*HASSLE <A5ES) 
1430HASSLE=HASSLE+DH:ENDPROC (t8 IE ) 
1440DEFPROCGET ( lB51) 
1450*FX11,0 (7SC2) 
1460 PROCHIT:*F X15 ,O (30 18) 
1470G$="":G$= I NKEY$(100) :*FX11, 1 (75FB) 
1480PROCHIT : ENDPROC (C285) 
14900EFPROCVAN (8902) 
1500GFLAG=FALSE: P ROCPIC (6X ,GY ,GHOST> (C3B6) 
151 0 IFHA8SLE=1 KILLED-KILLED+1:FORZ%a-1 TOO:GCOL3, 

3:MOVEI023,560:PR INT; KILLED+Z'l. : NEXT:FORZ7.=IT03000 : 
NEXT: CALL BEGIN:ENDPRDC ELSE DH=I-HA88LE (6FFS) 

1520GCOLO , O:PROCHASSLE:GCOLO,8 : MOVE I024,O:DRAW127 
I, O: ENOPROC (3661 ) 

15300EFPROCHI T (0016) 
1540GCDL3,6:MDVE1040,656:PR I NT" HIT":MOVE I040,624: 

PR I NT"NOW" : ENOPROC (7BE7) 
15500EFPROCSWORO (7C24) 
1560IFZ-O ENDPROC (4ECE) 
1570GCO~4,l : IFGY=Y 87.=228 ELSE I FGV ) V 8%=227 ELSE 
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8% ... 229 (2A2B) 
1580MOVEX- 16*8GN(X-GX ) ,Y- 16- 16* SGN(Y-GY)tPRI NTCHR 

$S%:SOUNDO, -( 8 +ENERGY/I0) , 81 ,Z (OOEF ) 
1590FORZY.=OT0300:NEXT:REPEAT:UNTI LADVAL (-5)= lS (3 

43 1) 
1 600MOVEX- 1 6*SGN(X -GX ) ~,V- 16- 1 6*SGN(Y-GY): PR INTCHR 

$Sr. : GCOLO,O: ENDPROC ( E6 DC) 
16 10DEFPROC8 WORD2 (E77B) 
1620 IFZa O ENDPROC (SCFF ) 
1630GCOL4 ,4: I FGY=Y 8%=228 ELSEIFGY >Y SY.-229 EL8E 

8%""227 <8ED4) 
1640MOVEGX+16*8GN(X-GX) ,GY- 16+ 16*8GN(V-GY)t PR I NTC 

HR*8%:SOUNDO, - (8+HASSLE /I0) , 200,Z (S30S) 
1 650FORZh=IT0300: NEXT: REPEAT IUNTILAOVAL (-~)- 15 (7 

83C) 
1660MOVEGX+ 16*8GN(X-GX),GY-16+ 16*SGN(Y- GV): PRINTC 

HR$Sr.:GCOLO ,O: ENOPROC (8 295) 
1670*FX11,50 ( IA3 B) 
1680VOU4:COLOUR7 (C048 ) 
1690REPORT: PR INT" AT LI NE "I ERL (3SC4 ) 
1700END (B082) 

SCRUGElWO 
VARlABUS 
I%~%.K% 

S% 
1"% 
Z!f, 
COIN 
COINFL4G 

OX 
DV 
DXG 
DVG 
OH 
DE 
ENERGY 

E 
G 

GFlAG 
GHOsr 
GX 
GV 
HASSLE 
KILLED 
LNES 
MONEY 

MIDDLE 
NEWS 
R 
RF 
S 
SAFE 
SIDE 
W 
X 
XCOIN 
Y 
YCQIN 
VI 
G$ 

MAIN PROGRAM 
20 
30 
40 

50 

6() 
70·80 
1670 

lbe current notes used in the machine code routine, 
TUNE 
The current sword character 
The nOise or silence flag 
Loop variable 
TIle room where the coin Is hidden 
Is TRUE if Seruge is looking for a coin, FALSE if he is 
looking for a safe. 
TIle change in 5cruge's horizontal direction 
The change in Seruge's vertical direction 
The change in the ghost's horizontal direction 
TIle change in the ghost's vertical direction 
The change in the ghost7s energy 
The change in Scruge's energy 
$cruge's energy, decreases during fighting and is replen­
ished when he walks about 
1be experience factor 
Is odd or even to give the correct feet position for 
Sauge. 
Is TRUE if a ghost is present 
TIle sprite number for the current ghost 
TIle ghost's horizontal position 
1l1e ghost's vertical position 
The ghost's energy during fighti ng 
The number o f ghosts killed by Scruge 
The number of lives left 
There Is a score of 10 if a coin is collected , and another 
10 if it is put In a safe 
Centre coordinate of ghosls' starting position 
Sprite number of new sprite 
Current room 
Random factor 
Sprite nwnbel'" 
TIle room the safe is in 
Side coordinate o f ghosts' starting position 
lbe colour of palette at Scruge's new posi tion 
Horizontal coordinate of $auQe's position 
The horizontal coordinate of the coin posi tion 
Horizontal coord inate of Sauge's position 
The vertical coordinate o f the coin position 
Vertical offset used to print the scoreboard border 
1be key pressed during the combal routine 

Accesses error routine if necessary 
Prints message and waits until SPACE is pressed 
Selects MODE2, removes the cursor and initialises the 
program 
Plays the game until all the money Is collected, or all the 
lives lost 
Prints a fancy border for the scoreboard 
Prints the score 
ERRO R routine: Puts the keyboard auto repeat back to 
normal 

168(H690 Prints the error mes-
sage In white 
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I. ... o"{\ could you do with~' L...-J.-,--L 

I~" 64K extra? 

Need more memory on you r BBC? - PMS have the 
answer. 

The 64K NON-VOLATILE RAM MODULE 
This is no ordinary memory expansion! 

• EDUCATIONAL USE - Tough, compact ramd isk, requ i ringno interfaces 
or ROMs - use for CAL systems. databases, W/ P text storage . . 
• TRANSPORTATION of programs & dala - no compatability problems, 
works with tape, disk & network BBCs. 
• SPECIALIST APPLICATIONS requ iring fast dala capture or long term 
data logging . 
Module comes with powerful system software, uti lit ies & user guide for 
£129.95 + £2 p&p (Exclud ing 15% VAT). 
Off icial Orders accepted. Contact PMSaboul EDUCATIONAL DISCOUNT 
scheme. 

WRITE OR PHONE FOR MORE INFORMATION 
ORDERS AND ENQUIRIES TO:-

PERMANENT MEMORY SYSTEMS 
~ 

PHONE (03552) 32796 

" Micro-Trader " 

INTEGRATED SALES PURCHASE AND NOMINAL LEDGERS 

O(>s,gnerl tor business use by a bUSiness m<ln. • M,CfO- Tr a der ",s a fully 

mlegril l ed program in which .111 S<ltes and Purchase Lc rlger Tr;JnSilCI,ons 

arc ,lIJtomnt,ea lly uPda ted to t ile Nom,nill Ledger 

• M,uo-Tril der" oHers lull Sales and Pur chase Ledger lacilil ies inckldmg 

SAL ES IN VOICE and STATEMENl PRINT ING with a caflaclly ot 450 

accounts and 3000 transactiuns pe, "Iontll In each Ledl)er 

Normal Inc ome. E xpenditure. Assets, L,abllit ies & JoufIlill Postmg ,n the 

Nominal Ledge! with full Repur t ing for ,nrl ,v ,dual accounts Audit Trait. T""I 

Balance, Pro fit & Loss nnd Ba lance Sheet. 

NEW "MICRD-STDCK" 
Stock Control program. lully inte..,.-a ted w~h 

"M,cro- T 'ilde' 4000 Stuck Items with tlser 
delned Coo(>s. InVOICe and Cred~ N01es <Jnd 

Cash Sale~, rou tl"le. Full Stock Held neports. 

£95.00 • V . A .T. 

PH O N E T O DA Y FOA A FR EE F ACT SH EET 

mEADOW compUTERS 
11 LONDON STREET WHITCHURCH, HAMPSHIRE RG28 7lH 

Telephone: Whitchurch (025682) 2008 

SLOGGER 
ELECTRON PRODUCTS 
The SLOGGER ROM BOX - compatible with PLUS 1 and 
PLUS 3 . ... ... . . .... .. .... . . ... . .. . ...... . .... £44.95 
ROMBOX-P - ROM BOX with built- in Printer Interface and 
FREE Printer ROM (over £20.00 on its own) . . .. £69.95 
Supported by ROM software written specifically for the 
Electron STARWORD - Wordprocessor, does everything 
VI EW does plus MUCH MORE (16K ROM) ...... £34.50 
STARSTORE - Database fully compatible wi th STAR-
WORD for mailmerging ........................ £29.95 
STARSTORE 2 - Allows up to 65535 very large (18000 
chars.) records ................................ £44.95 
ELKMAN - ROM Manager .. .. . .. .. . .. . ..... . .. £17.50 
STARMON - Machine Code Mon itor ........... £22.50 
PDG - Printer Drive Generator for Starword , ..... £9.95 
T2P3 - Tape to Disk ROM ......... . ........... £19.95 
STARGRAPH - Graphics ROM . ... . ... . .. . . ... . £21.95 
PR INTER ROM - Buffer & Utility .....•• . .. . .... £24.95 

BBC PRODUCTS 
STARWORD - Sophisticated word processor .... £34.50 
STARSTORE - Database......... . .. . . . £29.95 
STARSTORE - 2 Very powerfu l database .. . .... £44.95 
BEEBMAN - The ul ti mate Rom Manager .. . . ... £17.50 
STARMON - Impressive Mach ine Code Monitor £24.95 
PDG - Pri nter Orive Generator for STARWORD ... £9.95 
TREK - ROM Disassembler w ith a difference ... £22.95 
STARGRAPH - Colourfu l graphics ROM ....... £21.95 
PRINTER ROM - For all printing requ irements .. £24.95 
DOUBLE DENSITY CPIM for "OPUS DDOS" giving 784K 
disk space 256 files, 25% speed increase & ut ilities£49.50 
DIS~ EDITOR for "OPUS DDOS" the only single AND 
double density Sector Editor. Restores bad Sectors£9.95 

ALSO AVAILABLE 
PAG E EOO DDOS & Comprehensive OPUS DDOS USERS 

BOOK - ALL prices inlcude VAT, P&P (UK) 

Contact: 

SLOGGER L TO. 
107 Richmond Road, Gillingham, Kent ME7 1LX. Tel: (0634) 52303 - 2 Lines 
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MODEL 8 TORCH 725 

Jon Vog/er 

Down to 
Business 

IN1RODUcnON 

"I shan't get a car; it's far too diffi ­
cult to learn to drive." Ever heard 
that from a businessperson? 
Under the age of sixty I mean? Per­
haps from the bicycle wobblers 
you pass on your way to work. For 
most people however, the first few 
neIVOUS lessons behind the driving 
wheel , the complexities of gears 
and clutch, handbrake and hill 
starts and the tedium of the high­
way code are worth learning 
because of the increased speed 
and capacity and power that a car 
provides. Trouble is, even cars are 
not all that fast, especially in traffic 
jams and by the end of a long tfip 
you are fit for nothing. 

You can go by train, relax, stop 
thinking too hard. There is just as 
much speed, capacity and power 
but something else is lost: flexib il­
ity. The rails are fixed and some­
o ne else plans the timetatile with­
out considering your particular 
needs. All too often, this means 
you cannot get to exactly where 
you wish a t the time you want, 
even if you get up a t four 0 ' clock in 
the morning. What is the answer 
then? Some tycoons are so 
impressed at the improvements 
which technology can make to 
their personal convenience and 
effiCiency that they buy and learn 
to pilot a personal airplane or heli­
copter. These people arrive for 
meetings ontime, fresh, confident. 
We are no longer surprised that 
business people should invest 
thousands of pounds and hun­
dreds of man hours learning time 
to achieve one ultimate goa1: high 
personal productivity. Why then 
do these same sultans of business 
say"lshan'tgeta UNIX system; it's 
far too difficult to learn',? 

Of course many business folk 
are still at the bicycle stage: their 
offices use typewriters, filing cabin­
ets, even slide rules or adding 
machines and those telephones 
that wear a groove round your 
index finger. Many who decide 
they needed the power and flexibil­
ity of the micro computer (the 
office eqUivalent to the motor car), 
use CP /M 80 or MSDOS operat­
ing systems and a generation of 
business programs such as Word­
star, Visicaic, Dbase 11 and Perfect 

64 

UNIX is the 
most powerful operating system 

ever to run on a micro. Torch offer 
it on the ultimate BBC add-on -

but not for the faint-hearted. 

1. The Unicorn's window facility: seven live tasks all running 
concurrently and more can run in the background. 

Software I. 
They are powerful and flexible 

but have one problem, you must 
learn to drive them just as you had 
to learn to drive a car. Those who 
persevere find it rev.;arding, but 
many funk the effort. They want 
more speed and power but are 
unWilling to do the learning and 
th is has provoked the birth of very 
user friendly operating systems 
such as Gem or USQwhich soak up 
spare memory to create pictures 
and a clickety mouse to drag them 
around the screen. Like the train, 
this approach has one huge disad­
vantage: although you still get the 
power and speed and can run 
everyone's favourite, business pro­
gram (you know, the ones with 
trendy names like Symphony, 
Framework or Jazz) , what is miss' 
ing is flexibility. If what you want to 
do is that little bit different; if your 
business doesn't quite fit the pat­
tern or if you are more adventu' 
rous and want to go where others 
have laid no rails, you find yourself 

at a dead end. 
The other alternative is UNIX, 

which is the equivalent of the per­
sonal helicopter. UNIX is not a 
program, or a computer; it is an 
"operating system", just like CP/M 
or Gem or the BBC's own. The dif· 
ference is that UNIX is the most 
powerful one ever to .run on a 
micro. Not only will it do anything 
that you wish and go anywhere 
that you like but laking your 
employees or business partners 
along for the ride costs little extra. 
There is almost total flexibility and 
huge amounts of power and 
capacity but both the helicopter's 
disadvantages: it is expensive and 
learning to use it needs confidence 
and a lot of time. 

To see whether it was worth the 
money. and whether its difficulties 
and complexity had been exagger­
ated, I wanted to try it myself. 
Impossible for the owner of a mod­
est 32K Beeb? Not at all, because 
T arch offer the ultimate in BBC 
add·ons: the Unicorn which hangs 

a Motorola 68000 32-bit chip 
(don't worry about the numbers 
that just means "very powerful 
indeed!") and a megabyte o f mem­
ory (that just means 30 times as 
much as the normal Beebl) and a 
20 mega byte hard disc unit (40 
times as much as an average 
floppy disc drive). The advertise· 
ments were most persuasive: a sys· 
tern that would run half a dozen 
different operations at the same 
time; would display them in separ· 
ate windows on the screen; could 
be networked to ten other people 
who need each have no more than 
a BBC Bwith an Econetfitted and 
a monitor. All this a t around the 
price of a (20 megabyte) hard disc 
ACT Apricot Xi with half as much 
random memory and no real mul­
titasking capability. 

My especial interest was that 
UNIX seemed to solve so many of 
my current problems. How to look 
up someone's telephone number 
on my database when in the mid­
dle of word processing this article'? 
How to extract information from 
the database and put it directly into 
a report without tedious and ela­
borate programming beforehand? 
How to look up my floppy disc cat­
alogue or my bibliography or the 
calendar for 1988 while compiling 
a budget spreadsheet? How to 
insert a couple of tables of data in 
the text of a technical report'? Fan­
tastic if these can be achieved but 
what about the penalty? what 
about that notorious user 
unfriendliness? UNIX is huge -
the Torch version comes with over 
1000 different files and programs 
(not bad value, around £4 each, 
inclusive of hardware) and the 
hand books are about the size of 
the London telephone directory. 
So readers will forgive me if this 
article is split. This month I shall 
describe the standard UNIX sys' 
tern and next month discuss using 
it in business and running some 
appl ications packages on it. 

SOME 
ENCOURAGE­
MENT 
In case it proves difficult to 
describe this highly technical sys­
tern, let us start with some encou­
ragement. Fig 1 shows what multi-



lasking windows can really a 
business person. The central win­
dow contains the text of an article 
far A&B. 

To the left , starting from the top, 
th is month's ca lendar, so I do not 
miss your editor's merciless dead­
line. As well as this year it seems to 
cope very amply with the year 
2010. Then a window a n the data· 
base giving one or two phone 
numbers (I needed them in a hurry 
for someone who just tele­
phoned). At the boltom , my "jolt· 
ing pad" notes made during the 
phone call. for later reference. 

On the right o f the screen: at the 
top thecaJcuiator, on which I could 
work out my income tax or how 
long it will take the probe to reach 
Haley's Comet. The calculator 
program seems quite comfortable 
working to twenty six decimal 
places! 

UNIX ON THE TORCH UNICORN 

UNIXANOTIlE 
USER 

Below is today's date and time 
and, at the bottom a list of disc 
files, so I can check the name o f a 
file I wish to insert in the article. 
These are not just dead informa­
tion on the screen: each is a live 
program or process currently 
runn ing. 

2. Inside the cabinet of the Torch Unicorn, 

UNIX is most often criticized for 
being unfriend ly. People miss the 
neat displays and helpful error 
messages so fa miliar from the 
BBC. Partly this is because UNIX, 
from within the system, does many 
of the th ings for which, with just a 
BBC. you would need to buy a spe· 
cial program. There is noth ing that 
prevents extravagant displays (ex­
cept prudent economies of d isc 
and memory space, sometimes 
ignored in the face of such abun­
dance!) However the lack of error 
mes5<:1.ges is definite. UNIX is very 
terse. If it can', find a file, it doesn't 
say "FILE NOr FOUND" ,it just 
returns to the prompt - rather like 
those trave lling companions 
,lbroad who, as you pass some 
majestic scene or fascinating old 
bUilding merely draw on their 
pipes and grunt! 

TI1e unfriendly feeling is empha­
sized because UNIX does every 
thing in lower case letters and uses 
extremely concise commands. 
However this too has merit: it saves 
o ne finger constantly hovering 
over the shift key and reduces the 
number o f key strokes. I1 is only 
slightly qUicker to run a game by 
typing in small letters "aliens" than 
by the fami lia r BBC. CHAIN 
"BALlENS" but when such com· 
mands are repeated hundreds of 
times the difference becomes sign­
ificant. In fact many of the com­
mands are helpfully mnemonic. If 
you want to count the number of 
words in a file called "fred", you 
simply type in wc fred. Likewise 
the massive handbooks actually 
look less friendly than they are. 
They are looseleaf, extremely well 
subdiVided, comprising both 
separate sheets on each command 
plus explanatory articles (mostly 
VJTitten by the men who invented 
UNIX at the Bell laboratories in 
America in the la te seventies) and 
although some are highly techni­
cal, there are. others designed for 
the nontechnical and the nevJ user. 

As well as the seven windows I 
could have other tasks grind ing 
away in the background: for exam­
ple calculating a complicated for­
mula that needs to reiterate many 
times or formatting a document 
for printing or counting the num­
ber of words in an article. You 
don 't have to stop and wait until 
these processes have finished. 
Your printer can be printing away 
in the background and another 
program could be transmi tting 
data over the telephone or interro­
gating a data base in Cali fornia. 
Think how long it would take, on a 
normal BBC, to gather a ll th is 
information and perform a ll these 
tasks. That's the high personal 
productivity that UNIX offers. 

SOME 
FEATURES OF 
UNIX 
I shall not try and describe how 
UNIX works. That needs a whole 
book and some people get quite 
nutty about it. UNIX is full of 
expressions like the "she ll " and the 
"kernel" which we don't need to go 
into. Rather let's describe the hard-

ware you get if you buy Torch 
UNIX You need the 20 megabyte 
fixed disc (revievJed in A&B Com­
puting July 1985); UNIX will gob· 
ble between half and two thirds of 
it. That still leaves plenty of capac­
ity for your CPN files and pro· 
grams (CPN is the CP! M look·a· 
like operating system under which 
the Torch Z80· runs Wordstar, 
dBase Il, Perfect Writer or what­
ever); you don't lose access to 
these because you have UNIX 

Contained inside the hard disc 
cabinet is the Atlas printed ci rcuit 
board which contains both the 
68000 chip and also the Z80 chip 
(Fig 2). Also within the same box is 
the huge random access memory: 
you have the ·options o f half a 
megabyte (sufficient for a single 
user) or a fu ll megabyte (Fig 3). 
necessary to nln an efficient multi ­
user system. One of the reasons 
why UNIX can run so many pro­
cesses Simultaneously is that a ll 
this vast brain is used for the actua l 
processes that are running. UNIX 
loads them from the disc and 
dumps them again when they are 
finished so you don't have mem­
ory cluttered up with processes 
which are not actually running. 
Finally you need a UNIX ROM to 
be fitted in your BEEB and, if you 
want a multi user system, an 
ECONET network. The various 
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costs are shown in the inset box 
Fig 4 . 

It is the terminals which are so 
remarkably economical. TIley 
don 't even need a second proces­
sor: a straight Beeb fitted with 
Econet and a special ROM is quite 
sufficient. Once UNIX is running 
on the host machine, any terminal 
can link in quickly and easily. Nor 
incidentally do you lose access to 
those beloved BBC games pro· 
grams. Keys B and Break wi ll sti ll 
ge t you back to the BBC operating 
system. However, a lthough you 
can multitask (run several tasks 
Simultaneously) from the terminal, 
under the Torch system the termi-' 
na lwill not work with separate win­
dows; this facility is only available 
o n the host machine. However, 
this might even be a good thing, 
you don't want your secretaryVJTit­
ing o ut his (or her! ) weekend 
shopping list while typing your 
month ly production report nor the 
warehouse clerk making changes 
in the sales ledger. In fact there are 
no problems of this kind, because 
UNIX offers a sophisticated pro­
tection system. Each file can have 
three different sorts of protection, 
read, VJTite or execute for three dif­
ferent groups of people: the 
owner, a defined group to which 
the owner belongs or anybody else 
(Fig 5 ). 

Just like using a motor car ser­
vice ha ndbook, you don't need to. 
understand a ll the technicalities of 
the engine to find the bit that tells 
you how to top up the battery. But 

CONTINUED OVER 
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if you are a motor mechanic, then 
you want all the engine detail you 
can get. However many users will 
find, as I did, it is helpful to buy one 
of the many . "Teach yourself" 
books. T arch list eight of them and 
my local bookseller offered a fur­
ther five! 

lHE UNIX FILE 
SYSTEM 
Another feature that many people 
find difficult at first is the concept 
of "path names", This is a lso used 
(but is less essential) by computers 
(such as the IBM PC) that use MS­
DOS. Instead of dividing the hard 
disc into a number of surfaces (B:, 
C, ele jusl like nappy discs) UNIX 
treats the whole huge area as one. 
That brings the immediate, enor­
mous advantage that you don't 
have to remember (or care) on 
which surface your program or fi le 
is located . Hundreds of files are all 
equally accessible. But, as always, 
there is a penalty to be paid, How 
do you locate the exact one of a 
thousand files you need? Imagine 
you have just arrived in Britain and 
want to find someone called Jon 
Vogler. You could go to some cen· 
lral government office and look up 
all the records of a ll the people 
who have ever been born in Britain 
and you might, with difficulty, track 
him down. Much easier however if 
you have been given an address. In 
fact we address letters the wrong 
way up: to find Jon Vogler, the 
post-office starts at the bottom and 
progresses upwards. The fi rst 
information, that he lives in West 
Yorkshire, narrows the search; 
Leeds, as the town in West York· 
shire, narrows it further and so on. 
In fact we could write his address 
more logically as West York­
shire/ Leeds/ Roundhay/ The 
Avenue/ 40/ Vogler/ Jon_ If 
there was another Jon: Jon Smith, 
living at 18, The Beeches, Ruislip, 
he would be clearly distinguished 
as Middlesex/ RuisIip/ The 
Beeches/ 18/ Smith/ Jon. 

Unix path names work exactly 
the same way. The place you start 
from (Britain in our example) is 
known as root - like the root of a 
tree. Then you follow a path name 
through various branches to get to 
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3. The Unicorn's main board: the thirty two memory chips 
(top left) give a megabyte of RAM; the huge Motorola 68000 
chip (lower centre left) has 64 pins to handle 32 bit words. 

the file you need. Each of the files 
can be regarded as a fruit hanging 
on the tree and various limbs, 
branches and twigs, from which 
the fru it hangs , are called "directo­
ries". One directOlY may have 
several files hanging from it or may 
have some files and also some sub­
directories. A typically UNIX path 
name is /usr/bin/wc_ The first 
slash indicates the root. usris like a 
branch and bin a twig {they stand 
for user and binary and are direc­
tories that are present in the UNIX 
structure when you buy it. wc is the 
fruit hanging at the end of the twig, 
the wordcount program. You can 
also create your own directories 
and fi les . 

Supposing in your business the 
UNIX system is going to be used by 
Tom and Betty. You mightcreatea 
nev.r directory, called new, which 
would contain all the files added 

belty/datn. That is all there is to a 
path name, it is simply a file with a 
rather complete address which 
enables the computer or its user to 
find any program or file without 
difficulty. And of course Betty 
could lock her data file in such a 
way that perhaps either she or 
Tom could both read it but only 
she could v.rrite to it to make alter· 
ations. 
Every UNIX system has a lso one 
"super user" who can read or alter 
every file . And of course UNIX of­
fers the normal range of corn· 
mands to move files from one 
directory to another, copy them, 
rename them and a lter them in 
various ways and has a powerful 
series of "wildc~uds" so that, for 
example, specifying the path name 
/new/betty/' can refer to every file 
in the directory /new/betty if you 
wish to list or protect them all. 

you have a file containing a list of 
names of employees, a rranged in 
order of the date they joined the 
company and you want to sort it 
into alphabetical order. The input 
is the list of names, the processis to 
sort but what about the output: do 
you just want it to appear on the 
screen? Not much you can do with 
it there. UNIX gives you complete 
freedom to redirect it as you wish: 
either to the screen or to a printer 
or to another file or down the tele· 
phone wires to a computer in your 
head office a hundred miles away. 

Have you ever tried to make an 
alphabetic listing of a ll your BBC 
disc files'? If so you will know how 
frustrating it is . You can display a 
ca talogue of one disc on the 
screen and you can print it but you 
cannot merge it wi th the contents 
of twenty other discs or sort them 
alphabetica lly without buying a 
special program (a program which 
inCidentally J have yet to see pro, 
duced; anyone got one?) UNIX 
makes th is easy, without any spe' 
cial program. I was able to type in 
one single line: find / -print>/ 
user/jon/filelist This Iisled all 
the 1250 files and directories on 
the system by name and wrote 
them into a file {called jile fist in my 
personal directory /user/jon. 
Alternatively I could have routed 

I FIG 4 - TORCH UNICORN PRICE LIST 
I I I 
I Item I Memory I 
I I I 
I Unicorn I 1 Mb RAM I 
I Unicorn I Half Mb RAM I 
I Multi-user 1 icence I Host ROM I 
I Terminal paCK I Terminal ROM I 
I I 

4. Prices of the Umcorn 

since UNIX was received from the PROCESSING 
supplier. Then in new you might PROGRAMS 
create three more directories: one 
called common that anybody AND FILES 
could use, one called tom and one 

I 

called betty for their sole use. Now One reason why UNIX is so flexi ­
suppose both Tom and Betty cre- ble is that you can do so many 
ate a file called data, how does the th ings with programs and files. J 
computer know which one to use'? have already mentioned running 
Why, because one has the path· them in the background while you 
name /new/tom/data and the do other tasks on the screen. You 
other has the pathname /new/ can also redirect them. Suppose 

Price. (excl VAT) 

3995.00 
3495.00 
850.00 

99,00 

them to the printer or put a tee 
(UNIX is full of plumbing words) in 
the system so they went both to the 
printer and to the fi le at the same 
time. 

However, suppose I did not 
want to list them but only to count 
them. UNIX will pipe processes: 
the output from one process flows 
into another. The command to 
pipe is the simple vertical bar" / 
and I could have piped the output 
from the file listing described 
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I tl0 
l b:n 
1 bJA 
1 hin 
Bm 
I bi~ 
1 bin 
Hill 
1bi~ 
1 bi ll 
1 bifi 
1 bin 
!bin 
1 bin 
ihi!'; 
Hin 
! Ilin 
1 iliz 
t bin 
! fU ll 
lbia 
!bin 
Uia 
Hi, 
alII 
1 bin 
15111 
1 f~~t 
l bin 

MEMO 

To: .• • .. • .. Al l High-Powe r ed Businesspeopl e 

Fr om: • • •.• . Compu te r Cons ulta nt 

Subjec t: ••• UNIX 

Torch 's UNI X package offe r s 
i ( at a mos t competitive 

pr ce , pa r ticular l y if yOu i 
t erm! 1 ) r equ r e s evera l 

oa s a mult i-user, mul t i-task! n 
e normous powe r and flexibi l i t y wl h g. sys tem of 
the main comput e r . If OU ' t wi ndowing on 
l i mi t ed a nd if you h Y hf i nd your present system 

, a ye t e time a nd co f id 
lea r n a de ma nding bu t n e nce t o 

5. File list. The group on the left indicates protection. These 
files can be read, written or executed by the "owner", 
executed or read, but not written, by any m ember of her 
"group " but only read by an ybody else. 

h ext r emely reward! ki l l aye a close l ook at UNIX b og 5 , 
(or read Down ut checkou t t he so f t ware 

t o BUSines s buying. nex t mont h) be for e 

above into the wordcount pro­
gram just by writing: find / 
-print /wc. And if I wanted to sort 
them fnto alphabetical order and 
presenl them on the VDU , one 
screenful at a time without "scroll ­
ing", I could pipe them through 
two further processes like this: 
find / -print/sort/more. Now 
supposing that I had some opera­
tion of this type which I wanted to 
do 10 times a day for a month. 
Rather Ihan type that rather tedi­
ous line in every time, probably 
getting it wrong now and then, I 
could turn it into a shell script. All 
this involves is saving it in a file and 
giving the file a name; in this case 
let us call it filecounL By Iyping sh 
filecount <CR> the UNIX shell 
(which we haven't explained but it 
is obviously deterrnined to be men­
tioned!) would run the sequence of 
commands of its own accord. Sup­
pose however, I only wanted to run 
the process on working days, not 
at the weekends. UNIX keeps Ihe 
date permanently recorded (pro­
vided you set it correctly when you 
gel slarted) and, within the shell 
script system, is a programming 
language that use..c; such useful 
tools (fami liar to a ll who write pro­
grams in BASIC) as if - then loops, 
while, jorand until commands and 
the rest. So I could easily include in 
the shell script a clause that says: 
Only run filecount if the day of the 
week is Monday - Friday. Imagine 
the length of BASIC program 
needed to handle that lot. UNIX 
does it in a couple of terse, econ­
omical lines but there are no help­
ful menus; the user, like any heli ­
copter pilot, has to remember pre­
cisely which commands to issue to 
the machine. That is why, to many, 
it appears unfriendly. 

lHEC 
PROGRAMMING 
lANGUAGE 

If you fi nd USi ng computer s I n 
difficul t a r e shore f 1 you r bUS iness 
Satisfied' t o l e e ot h:rs ~ e:;de f o r l ea rni ng or a re 
needs, keep well a way from UNIX . wha t your bUS i ness 

UNIX is not simply the most poW- L----;:~:==_=::;:;:-;;~~~:--------------j erful operating system available on 
any micro today. II also includes C: lion that reads an entire file in one 
one of the most economical and pass a nd puts its contents into a 
pov.!erful programming languages memory buffer. Surrounding it is a 
available. Most modern business "dummy variable" called nbrfrread, 
applications programs are written wai ting 10 read the message sent 
in Cbut C is also a powerful "num· by the above read function: a mes-
ber crunching" language. sage which might be either "here is 
Al though C can be run on CP /M the end of the fi le" or "an error has 
or MS-DOS or various other been encountered". Finally, on the 
operating systems (but not on the outSide, is the while loop itself, 
BBC'S operating system) it was which keeps the read junction go­
invented by the same team who ing and makes it stop when it 
developed UNIX and grew up reaches Ihe end of Ihe file. 
hand- in-hand with it. Most of C is a compiled language: the 
UNIX is written in the C language program or code that you write, in 
and C was developed to operate 

words such as those shown above, 
has to be fed through a program 
called a com piler which, stage by 
stage converts it into machine 
code (the binary language which 
the computer's central processor 
actually understands). Only when 
this has been done for the whole 
program can it be run. (BASIC, in 
contrast, is an interpreted lan­
guage: it is converted to machine 
code one line at a time). The 
advantage is that C runsvery much 
more rapidly and uses very little 

within the UNIX operating system. 
C is not a complica ted language 

to learn, particularly if you already 
know BASIC and understand such 
concepts as loops (for ... next) and 
functions. One of the best books­
Understanding C by Bruce Hun­
ter, published by Sybex, runs to 
a bout 300 pages and can be mas­
tered if you spend 2 hours a night 
on it for a week or two. The refer­
ence manual to the C language, 
included within the UNIX hand 
books. extends 10 only 30 pages 
and the list of key words is very 
short. 

INP UT TE XT TO PRODUCE FIG 4 USI NG tbl 

C programs can be very concise: 
C does in one line what may take a 
dozen lines of code in BASIC. For 
example a Single line of program 
such as: while (nbr-read ~ read 
(fdi, buffer, BUFSECfS)) is a 
while loop which does several 
tasks. In the centre is a read junc-

.TS 
cent er doublebo . t ab (@) 
c s s 
c Ice 
1 I 1 n . 
FIG 4 - TORCH UNICOR N PRI CE LIST 

Item@ Memory@Price (e . cl VAT) 

Uni corn @1 Mb RAM@3995 . 00 
Unicorn@Half Mb RAM@3495.00 
Mult i - user licence@Host ROM @B50 . 00 
Te r mi nal pack@Term i nal ROM@99 . 00 
• TE 

6. Table p re-processing p rogram "tbr",od,uc"d 
4 from this input_ 
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7. The screen editor "'vi" uses the entire screen for text. 

memory. List it on the screen and 
the compiled program appears as 
a confused jumble of codes, so it is 
far harder to pirate. The disadvan-

that it is tedious to correct 
because, tor every altera­

have to recompile it 
"'0''''''" whether it runs cor­

course, is where the 
Unicorn's multitasking win­

i really comes iry to its 
can write the code in one 

I",""".,,, compile it in the next, and 
in a third, as near simultane-

as you, the user, can 
I rr"n:,"o For any business that 

or cannot afford, tai­
software, the ability to 

i in C is an enormous asset: but 
for those with the time and 

to exploit it. 

Because UNIX was origlnally writ­
ten to help the engineers at Bell 
Telephone Labs produce their 
techn ical reports, it is particularly 
strong on text processing facilities. 
However, these are not like the 
accustomed wordprocessing 
packages, such as Wordstar or 
View, with all the facilities rolled up 
behind one single menu. 

Instead there are many different 
components: a variety of editors, 
two differen t formatters and 
several subsidiary programs with 
special uses. Some of the editors 
deal with only one line 'at a time 
and Virtually obsolescent in 

when we have a ll 
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become used to full ·screen editors. 
However UNIX offers an excellent 
one called vi. To format for a line 
printer there is a program ca lled 
nroff (pronounced "enroff') and 
there is a program for formatting 
photo -typesetting call troff ("tee· 
roff'). Any reader who has dis­
covered how difficult it is to get 
your friendly neighbourhood 
printer to accept text produced on 
less powerful word processors 
should be especially interested in 
the latter. Both nroff and Iroff are 
difficult programs to use so UNIX 
prOVides a set of "macros" which 
tailor them for the average user. In 
addition there are "pre-proces­
sors" for tables of data and for 
mathematical fonnulae. Again, 
anyone who has experienced the 
problems of incorporating these 
simply and fl uently in word pro­
cess text will heartily rejoice. The 
table progra m is e legant: Fig 6 
shows the text I typed in to pro­
duce the pricelist table, Fig 4 . 

vi 
vi has everything you could ask for 
from a screen editor except one: 
fami liarity. It seems to work quite 
differently from most programs 
and it is tempting for the new user 
to reject it because of this. Typing 
in is done in a quite separate mode 
from other activities, although only 
a single keystroke is needed to 
switch between the modes. For 
example if you are in text mode 
and enter the simple command to 
save your text ":w" without first 
touching the escape key to go into 
command mode, then you find 
you have written ":w" into the mid­
dle of your text and, only after 
some days of practice is it trouble-

free to remove it again! 
However, once these teething 

!roubles are past, it is a delight. 
First of all there is a complete 
range' of cursor movements: for­
wards or backwards by the next let­
ter, word, line, sentence, para­
graph, half-screen, screen, section 
(a section is a portion of text begun 
with a subheading) and the whole 
file. You can specify whether your 
move is to the start or end of the 
word and can include punctuation 
or skip over "white space": the net 
result is that one ke)lStroke serves 
where other word processors need 
two or even several and this, as 
readers will now know, is Vogler's 
acid test of good editors. One can 
a lso move to a specified letter or 
word or line number. (Lines can be 
numbered automatically without 
interfering with the editing) . In 
additio n, by prefixing the com­
mand with a number, you can 
move by 5 words, 3 lines, 7 screens 
etc. There is plenty of screen to 
move around, because, in contrast 

change a word rather than simply 
delete it, prefix the movement 
command with small "c" and you 
find yourself typing over the 
unwanted words or sections, 
marked at the end with a dollar 
sign to indicate the extent of the 
deletion, which is completed when 
you press escape, even if the text 
you are adding is much shorter 
than that you are taking out. 

The arrangements for copying 
and moving text are particularly 
powerful because, unlike so many 
programs wh ich offer only one or 
at best two or three markers, vi 
gives you 26 markers: an "m" fo l­
lowed by any small letter of the 
a lphabet. To home on a marker 
you can either prefiX the its letter 
with a "£" sign; or with a single 
inverted comma sign "", to return 
to the start of the line o n which it is 
contained . 

To complement the 26 markers 
there are 27 buffers: one buffer 
into which any deletion is saved 
(without you needing to do any-

8. The text from Fig 7 converted to two columns by "nrolr, the 
formatter. 

to many word processors, (particu­
larly those designed for the IBM 
PC1) vi uses the whole screen 
depth of 32 lines and the whole 
width (Fig 7 ). There is no "wordw· 
rap" but don't worry: nroffsupplies 
the necessary justification, fi lling 
and hyphenation if required. By 
prefixing with a "d" any of the 
movement commands you can 
delete the text across which the 
cursor moves. If you want to 

thing) and the others which need 
to be specified by a letter of the 
a lphabet. The joy of the unnamed 
buffer is that, if you cany out dele­
tions and then regret them, the 
command small "u" restores you 
to the condition before you started 
deleting. Of course if you forget 
what text is in which buffer you 
would simply open a small window 
and list them a ll to jog your mem­
ory. Having deleted or copied text 
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9. The same text in three columns. 

into a buffer, you can replace it 
wherever the cursor is and there is 
also a facility to replace it several 
times: very useful when writing 
legal or contractual documents, all 
of which begin "the contractor 
shall... " 

Most word processors have a 
facility that enables you to centre 
the work area (eg the cursor) in the 
centre of the screen; vi goes one 
better (or two actually) and allows 
you to postion it either at the cen­
tre or at the top or bottom of the 
screen. Searching and replacing 
are also easy, with the facility of 
doing them in reverse and for con­
tinuing the search after the first 
find with a single key stroke. 
Searches can be instructed to 
ignore the case (ie treat "happy", 
"Happy", "HAPPY" as the same). 
One very useful facility enables you 
to match braces, (""" ()" []). When 
your cursor is on the opening 
bracket, typing the command "%" 
will move the cursor to the match­
ing bracket, particularly useful 
when writing programs. 

Working with multiple files also 
has undreamed of power. If you 
want to inserfpart of one text into 
another, you just display line num­
bers and specifv the range of line 
numbers to incfude. Likewise you 
can save part of a text or tadit only 
part. If you are really chopping and 
changing texts about, you could 
run them in two or three windows 
with all the line numbers showing 

in order to carry out a rapid mosaic 
operation. 

vi makes it easy to set out text on 
the screen: a double sideways 
arrow will move the complete line 
of text in either direction and there 
is a setting command to change 
the "shift width" distance by which 
it moves and also to auto indent 
the followi ng lines if required. 

However to me the greatest of 
all joys with vi was that, while still 
remaining in the word processor, 
one can still do those useful things 
which are normally denied. You 
can set the function keys and this 
enables you to make full use of 
them for writing repetitive phrases. 
However, vi has an additional fea ­
ture, of mapping not only the red 
function keys, but any key on the 
keyboard, to contain any phrase or 
command that .you may wish. This 
gives terrific economy with com­
monly used phrases or com­
mands. Finally while still leaving 
the text on the screen you can leap 
out of word processing, perform a 
calculation, check on a filename, 
interrogate a data base, or do any­
thing else you li ke and then leap 
back into your word-processing 
text without lOSing so much as a 
character. 

If vi is powerful, nroff and troif, 
when combined with tneir various 
macros, are even more so. They 
can be summarised in one phrase: 
anything you can do with words on 
paper, the roffscan do it. The faci-

UNIX ON THE TORCH UNICORN 

libes I particularly valued are of 
adjusting the environments for 
headings. You can set your own 
combinations of underlin ing, bold 
type, number of lines before or 
after, indentation etc., and the 
facility to print text ' in as many 
columns as you wish (Figs 8 and 
9 ). It is simple to view the text on 
the screen before printing: there is 
none of that nightmare of trying to 
preview text on the screen, one 
hand firmly fixed on the shift and 
control keys, and then being 
unable to go backwards to see 
what it said on the previous page. 
Moreover the underlining and ital­
ics can also be viewed on the 
screen (Fig 10). 

One serious deficiency with the 
text processing facilities is the lack 
of an adequate manual index. The 
main part of the UNIX hand book, 
the part that explains the various 
UNIX commands, has an excellent 
index but there is none for vi and , 
a lthough the hand book sections 
are detailed and fairly easy to 
understand, it is very difficult to 
find the particular activity you want 
to perform. There is however a 
useful detachable prompt card 
which covers the common com~ 
mands and manoeuvres. 

CONCLUSION 
I haveonly'glimpsed 'the fu ll depth 
of capabilities of the text process­
ing packages and indeed of the 

rest of UNIX I anticipate itwill take 
years to really get their fu ll power 
at my fingertips; but what exciting 
years!. In next month's article I 
shall discuss some of the applic­
ations programs you can run on 
UNIX Many have been designed 
to take the complexity and anxiety 
out of using-this operating system. 

It took me four or five days of 
intermittent use to learn as much 
about UNIX as is revealed in this 
article, and after the first day, I can­
not say I found it too terrifying. As 
with all computer applications, 
learning your way around the 
hand book makes life much easier. 
If you find computers d ifficult, and 
have taken a long time to master 
the programs you are using at 
present, UNIX is not for you. How­
ever if you feel at home with pres­
ent packages but are frustrated by 
their lack of power and limited 
capabilities, then you can buy 
UNIX with no hesitation. Finally if 
your personal productivity is of 
vital importance and you are pre­
pared to devote money and the 
necessary time to mastering it (and 
remember that there are many 
books, tutorials and courses, as 
well as Torch 's extremely helpful 
customer support unit to help in 
this ) then you should have no hesi­
tation. Like learning to fly a heli ­
copter, it will mean that your ability 
to do what you want, qUickly, effi ­
Ciently, where you want and how 
you want, is revolutionized. 

Thi s is a UKn hrl'l in~l at \lark 

lll.ii U ~ uudtrl loins.;. it. Ull 

illlilltW Jl!l ill then ,uit, hed , ff ! 
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10. Underlining and italics can be shown on the screen. 
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Basic 3 For BBC Computer With Sideways RAM 
Until now, only the lucky 32016 co-processor owners 
could afford to have 10,000 stringsorvariab!esatoncein 
their programs. But now with the Solidisk Basic 3, you 
too, can play with similar facilities. 

The Acorn's BAS128.as implemented at present on the 
128K BBC PLUS, occupies the main user memory and 
uses 4 Sideways RAM banks to s tore both the program 
and the variables. 

The Solidisk BASIC3 is an overlay for the BBC BASIC 2, 
occupies 1 Sideways RAM bank , uses other Sideways 
RAM banks to store variables and leaves the program in 
the usual main memory. 

The Solidisk version has some significant advantages, 
mainly: 

1) The Solidisk BASIC 3 offers more space: 

BBeB +SWR32 : +SWR64 +SWRI 28 t SWR256 
Sile forBASIC: 25.5K 37.5K : 69.5K I33.5K 261.5K 
128K BBC PLUS 

2) The Solidisk BASIC 3 is faster than BASI28, for 
example in running PCW Basic Benchmark (PCW 
January 85): 

COMPUTER 

BBCB+6502SECONDPROCESSOR: 
BBC B + BASIC 2 
BBCB +8ASIC3 
ELECTRON 
BBC 128K PlUS+BASI28 

TIME IN SECONDS RANK 

'.58 
14.:n 
18.99 
20.44 
29.43 

I 
2 
3 
4 
S 

3) The Solidisk version loads, saves and runs programs 
in the usual main memory thus requiring no change to 
the programs. 

4) The Solidisk version is available on disk and in ROM 
(as part of STL TOOLKIT ROM), BAS128 is available 
bnly on disc . 

PRICES 

Solidisk Sideways RAM is compatible with all issues of 
BBC computers along with most current add-ons. 
To date, more than 45,000 Sideways RAMs have been 
sold. 

Sideways RAM is similar to Sideways ROMs such as the 
BASIC ROM or the DFS ROM but it can be written into. 
This means that Sideways RAM can run all types of 
software that a re normally available in ROMs. 

Solidisk also has a large library of nearly 100 programs to 
maximise the use of Sideways RAM. 

These include impo rtant software such as word ­
processor, database, spreadsheet, spelling, checker , 
macro Basic, Extended Basic, Virtual Memory, Index , 
Sprites, RAM Disc, Machine Code monitor, Digitised 
pictures, SFX etc ... and entertaining computer games 
(Blitz , Meanies, Escape, Seawolf etc). 

THE NEW STYLE SWR64 AND 128K: 
Solidisk have introduced a new style for the SWR64and 
the SWR128. 

The new RAM card has the capacity of 64k or 128k, 
upgradable to 256k and TWO intelligent ROM sockets 
accepting up to 64k of ROMs. 

Each 32k EPROM (or27256 EPROM) is treated as TWO 
separate 16k EPROMs and occupies 2 adjacent 
Sideways ROM banks. 

You can use for example STl TOOLKIT + STl WORD 
PROCESSOR in one, DFS 2.1 and ADFS 2.1 in the 
other . 

If you want to blow 32k EPROMs yourself, you will need 
the UVIPROM32, a new version of the UVIPROM 
Eprom Programmer capable of programming the AMD 
27256 EPROMs (Programmer: £20:00, Eproms £10.00 
each). 

The listed price comprises the Sideways RAM fully guaranteed for 1 year ,comprehensive manual and 
software pack 1 consisting of 5 d iskettes formatted either in 40 or 80 track. 

- SWR32 + 5 discs (32k unit , by far the most popular): £53.00 
- SWR64 + 5 discs (64k unit, new introduction model): £80.00 
- SWR128 + 5 discs (128k unit, the second most popular): £125.00 
- Any Extra Software Pack (5 discs): £10.00 Specify 40 or 80 tracks. 

As Solidisk Software Support Service has to produce in excess of £25,000 d iskettes every month , we 
regre t that we can no longer provide personalised service for disk washing. In extreme'cases, when 
you need to update your software diskette, either reorder a new software package (which is always 
sold to you at nominal media cost i.e. £10.00 for 5 disks, includ ing new manua l, or return the old 
package with £2.00 to cover post and packing. You may avoid post a nd packing costs if you call at 
Solidisk's stand at any BBC m icro exhibition o r at the Solidisk office. 

UPGRADING 
Upgrading from a smaller model is very s imp le: you return the old RAM board to us with your payment 
for the difference. 

The listed p~ices include new manuals when necessary. 

SOFTWARE PACK 1 
(included with SWR) 

The Software package comprises 5 diskettes , 
format ted either in 40 or 80 track. Please specifywhen 
ordering. 

Volume 1: 
Volume 1 contains all the general applications of 
Sideways RAM. Menu, Printer Buffer, STl DFS2.0, 
STl EOO, RAM DISK, RFS (Rom generator), Fast 
Backup, Quickcopy, Index etc . . . 

Volume 2: 
Volume 2 contains the Solidisk Wordprocessor, 
Spelling Checker and the English Dictionary . 

Volume 3: 
Volume 3 contains the Solidisk Macro Basic (a 
program generator), a linker-Editor, VMP the Virtual 
Memory Program, Sigen, a program to create your 
own dictionary and a sample French dictionary. 

Volume 4: 
Volume 4 contains the Solidisk Database. 

Volume 5: 
Volume 5 contains the Solidisk Sprites System. 

SOFTWARE PACK 2 
(optional) 

Volume 6: 
Volume 6 contains the Solidisk Spreadsheet. 
Menu driven with standard options to create, edit, 
recalculate, print , search, sort, report generator and 
mailmerge. 
Unlimited number of rows and columns . Each column 
can be as small as 2 or as big as 70 characters. AlImath 
functions are supported. Complete with home 
banking and simple portfolio management . 

Volume 7: 
Volume 7 con tains Solidisk Play Tunes System and 
lots of tunes and write music using ordinary ABCD 
notation . 

Volume 8: 
STl T oolkit has 24 s tar commands (Status, Rwipe, 
Check, Find, Search and Replace, Mode 8, Join, 
Keyload, LVAR, Salvage, Expand, Edit etc .. . ). 
STL SFX is Solidisk screen effects utility. In mode 2, 
you can sca le, move, reverse, mirror etc with 
superlative ease. 
VDURECORDER is anothe r screen aid utility. It 
remembers everything sent to the screen. When you 
want it, *REPLAY will show it alloveragainbutwithan 
incredible speed. 
Solimon is a machine code monitor for both 6502 and 
65C02. 

Volume 9: 
Volume 9 contains the STL ADFS and disc utilities 
(see next page). 

Volume 10: 
Volume 10 contains the Solidisk Teletext Editor. 

Megagame Packs: 
Around 70 games are currently under compilation. 

SOLI DISK TECHNOLOGY LIMITED, 17 SWEYNE AVE, SOUTHEND-ON-SEA, ESSEX SS2 6JQ. TEL SOUTHEND (0702) 354674 (l6Iines). 

WHAT THE SPECIALISTS SAY: 
ACORN USER -
(JAN 84): 
'Exciting _ 
PCN (MAY 84): 
'Power to your 
BEEB' 
A&B: 'Break 
the RAM 
barrier' 

Effective from 15th of JULY 85: 

TO SWR32 TO SWR64 TO SWR128 TO SWR256 
£27 

£50 
£60 



LOAD AND RUN IN 100 
MILLISECONDS (Or Less). • • 

Would you believe that your BBC Micro will LOAD and RUN a small 
BASIC program from your Winchester in less than a TENTH OF A 
SECOND? 
Yes, it's perfectly true when you have a Winchester hard disc for it. 
How well does your BBC computer compare aga inst the best sellers in 
'business micros' such as the IBM PC, the APRICOT, the COMPAQor 
the SIRIUS? 
Eric Bagshaw, of the prestigious National Computing Centre has 
devised a series of tests to reflect as closely as possible the performance 
of various business computers in actual use. 
He put computers like the APRICOT, COMPAQ, FORTUNE, IBM, 
RAIR, SIRIUS, XEROX ete. .. through the same tests and published the 
results in the November 84 issueofPCW and theJuly85 issue of Practical 
Computing but he missed out an important one: the BBC computer. 
We had to wait until Gardon T ayior , journalist and reviewer for A&B 
Computing adapted the Bagshaw Disc Benchmarks to run on the BBC. 
We were quite astonished by the findings . Just look at the figures below: 

The BBC computer with Solidisk equipment is faste r than the Fortune, 
the Apricot, the Sirius and up to 50% faste r than the IBM PC-XT!! 

At least until the newmicros such as the ST520 or the AMIGAgain wide 
public acceptance (which may never happen), you can be quite sure that 
your BBC computer will remain the BEST corhputer around. 

This is especially true for those who use the 6502, theZBO* a nd the32016 
Second Processors and ECONET. 

Few have been able to discover the rea l strength of their BBC ·system, 
mostly because of the high price of Acorn Winchesters. 
Now with Solidisk, price is no longer a barrier . 

You can buya lO MB'MinimumConfiguration'at only£399.0Q+VAT**. 
So, ra ther than waiting for Acorn to reduce their price, ring us today; we 
will despatch it toyou by DAT APOST within48 hours (credit card orders 

r----------------------.., only). 
BENCHMARKS WITH FLOPPY. WITH 20 Ma HARD D ISC'" 
BMO . LOAD SIXTEEN 1.94 0.87 
BM I WRITE SEQUENTIAL fiLE 9.57 2.86 
8M2 READ SEQUENTIAL FILE 4.:10 1.84 
8M3 WRITE RANDOM FILE 22.62 10.37 
8M4 REA D RAN DO M FILE 10.20 8.54 
BMS MULTI OPEN AND WRITESEQ. 68.77 19.29 
BM6 MULTI OPEN AND REAO SEQ. 4.29 1.54 
BM7 MULT I O PEN AND WRITE RANDOM 70.63 19.74 
8MB MULTI O PEN AND READ RANDOM 4.33 1.53 
BM9 RANDOM READ IN RANDOM FILE 8.48 1.98 
BM 10 RANDOM WRITE IN RANDOM FILE 21 .62 2.65 
BMll FRONT/ END SWAP IN RANDOM FILE 368.06 65.18 
BM 12 CLOSE UP HOLES IN RANDOM FILE 33.66 18.26 
BMI3 CLOSE ALL DATA FiLES 34.6'1 9.05 
T IME IN SECONDS .... .... .... ....... ... ....... ... ... .......... .. .... .... ... ... .... 663.97 163.70 

* BBC computerfilted wilh 1.3 Ma Solid isk 5.25" hil lf heighl floppy disc drives , runningSolidis k 
ADFS 2.1 (double density). 
_ .. BBC compoter filted with Solidisk XD20/ 40 Winc hester (20MB), running Solid isk ADFS 2.1. 
Now comp .. re t hese fig ures wilh t hose pub lished for le .. d ing business Compulers-: 

COMPUTER 
BBC with 
rTS 
APRICOT XI 
SIRIUS 
IBMXT 

20MBu 
20MB 
10MB 
10 MB 
10MB 

• Source: PCW S<?ptemb<.'r 1984 . 

T IM E 
'6< 
187 
192 
203 
254 

.... BBC computer li tted with Solidisk 20 MR, fig ure not ]wblished in PCW. 

RANK , 
2 
3 
4 
5 

• Z80 owners: CP/ M BIOS 1.20 will run immediat elyon the Winchester because Solidisk DFS2.1 
has parl ilioning capabili ty. This me .. ns thilt you can create·'drives· 4,5. 6 elc . . . on Ihe Winchester, 
and backing up your DFS floppy discs o nto the W inchester. 
Norma lly, a new MFM BIOS and new BOOT ROM are required. 
(,,*) Minimum Confi!!uration: 
I) 10 MBdrive, nel formatted capacity. 
2) Western Digital Hard Disc Conlroller. 
3) Solidisk SASI inlerfa(;e. 
1) SolidisK ADFS 2.1. 
T he minimum configurat ion is designed 10 work with all BBC Computers fitted with the later 
Switched Mode PSU (shiny)as on lale issue 3. issue 4 a nd 7 machines a longside a single lowpuwer 
half heighl floppy disc drive such ilS the Mi tsubishi in the SOlidisk Disc Offer, wilh or without a 
second processor ,md wi t h o r without the new style low power SWR64/128 hoard. 
If you hilve any olher add ·on drainin!! power direcdy from the computer's PSU, you must order Ihe 
XD· IO or disconnect the floppy d isc d rive. 
PLEASE NOTE: if you in tend to use floppy diSKS with the ADFS, you must a lso purchaSOll the 
Solid isk 1770 DFS interface or t he 1770 +827 1 DFDC interface. 
All Winchester drive offers conlain some useful software s uc h as database, word processor and 
utilit ies. See full review in A&B Computing, September 85. 
Solidisk also l\ils one of the most efficient software support systems in Ihecou.lfry; our engineers 
are e)<]lerienced, enthusiast a nd helpful. Should you need assistance o r advice, please do not 
hesitate to conlacl us and talk about it, we may he able to help since wc may know of people using 
our Winc hesters for programming, off loading mainframes. runnin!! Viewstore, running mai l 
o rders . medical practices etc • .. 

SOLlOISK TECHNOLOGY LIMITED, 17 SWEYNE AVE, SOUTHEND-ON-SEA, ESSEX SS2 6JQ. TEL SOUTHEND (0702) 354674 (I6Iines). 



ADVANCED FILING 
SOLIDISK 

1770 
DISC INTERFACE 

For the BBC Computer 

The Solidisk Double Density 1770 
Disc Interface enables the standard 
BBC B computer to use most 
current types of disk drive. Only 4 
components need to be fitted into 
existing sockets on the computer 
and this can be done in a few minutes 
by novice and expert alike. It now 
can run all Acornsoft games (such 
as Elite, Avia tor , Revs , Magic 
Mushroom etc .... ) and most other 
protected discs (Cast les Quest, 
Island's Music System etc .. .. ) 

The Disk filing System provides every 
fac ility that you would expect such as built· 
in disc forma tter and verifier, automatic 
40/ 80 track switching, programmable disc 
speed and is upgradable to the Solidisk 
ADFS. 

It also has some significant advantages over 
the Acorn 1770 system, mainly: 

1) 60% more storage capacity in double 
density DFS, giving you up to 640k on a 
double sided 80 track diskette as opposed 
to only 400k bytes with the Acorn 1770. 

2) Better emulation of the 8271: some 
protected discs (suc h as t he ea rly 
Acornsoft 's Elite game) would not run on 
the Acorn 1770. 

3) Built·in useful disk uti lities such as 
TAPEDISC, MZAP, DZAP (disc sector 
editor), RECOVER , RESTORE ete. ... 
which would add to cost if bought 
separately. 

-
PRICE: 
The 1770 Double Density Disc Interface 
costs £45 .00 inclusive of VAT, DFS 2.0 
ROM, manual and 1 year guarantee. 
If you wish, you can also order it with the 
ADFS ROM and the total cost is £55 .00 
inclusive. 

<8> 
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SOLlDISK DISK FILING SYSTEM 

SOLIDISK 
ADVANCED DISC 
FILING SYSTEM 

for the BBC Computer 
The Advanced Disc filing System(ADFSJ is now 
officially endorsed by Acorn and is certainly 
going to revolutionise software for the BBC 
Micro. 
The Solidisk ADFS, reviewed in A&B Comput. 
ing 85, whilst comparable to Acorn's ADFS, is 
very much designed with floppy disk and DFS 
software compatibility in mind. 
The Solidisk ADFS will run most software 
available for the BBC computer, including all 
Acorn languages and the View family, Com­
puter Concepts Wordwise and the INTER 
family, Gemini's Dalagem etc ... 
It also has PAGE at the lowest value, eg &1900 
with one channel. It can realistically support up 
to 10 opened channels without slowing down the 
program as it does not swap buffer pages 10 disc. 
It also has utilities such as *FORM, *VERIFY, 
-BACKUP ete not found in the Acorn ADFS 
ROM. 
It is also very responsive and double safe, with 
automatic head sett ling and read after write 
automatic error correction. 
It runs with all Acorn second processors 
including the latest 32016 mainframe machine 
(only Z80 CP/ M requires newMFMBlOSJandit 
is fully supported by the Solidisk T oolkit ROM. 
The Solidisk APES is available for the BBC B or 

PLUS fitted with the Solidisk 1770 Disc Interface 
or the Acorn 1770 as a TWO ROM cbip set. 
COi1sisflng 01 the DES 2 1 a nd the ADFS 2.1. A 
3'2[{ROM may be supplied in lieu of the 2 RaMs 
on request. It costs £20.00 when purchased 
separately like this. 

SOLIDISK 
1770 + 8271 

Disc Interface 
For the BBC Computer 

As Acorn are now backing the Advanced 
Disc Filing System, many of you, having got 
the 8271 Disc Interface, wonder what you 
are going to do next. 

If you get the Acorn 1770 upgrade, you will 
have to part with your 8271 and possibly a 
few expensive pieces of software such as 
the old Elite or Replica 11 which won't run 
without the 8271. It is still only a single 
density DFS. 

The alternative is to get the Solidisk 1770 + 
8271 Disc Interface (known as the DFDC, 
acronym for Dual Floppy Disc Controller) 
which will let you keep the 8271 which you 
already have and add 1770 Double Density 
capability. 

It is low cost, tiday and easy to fit. 

At a flick of a switch, you can select either 
the 8271 or the 1770 Floppy Disc Control· 
ler. 

You will have the best of both worlds: 
compatibil ity with the 8271 and fascination 
with the 1770 ADFS. 

It is probably the fastest, more powerful and 
versatile Disc System for the BBC. 
The DFDC costs £60.00 including VAT, 
manual, DFS 2.0 ROM and ADFS 2.1 
ROM. 

SOLlDISK TECHNOLOGY LIMITED, 17 SWEYNE AVE, SOUTHEND-ON-SEA, ESSEX 552 6JQ. TEl. SOUTHEND (0702) 354674 (l6Iine5). 



SOLIDISK MITSUBISHI 
DISC OFFER 

A Complete Disc System containing everything you need, including 1 
Blank Diskette, at a new low price of only £200.00 inclusive. 
The Misubishi Offer Comprises: 
- O ne Mitsubishi MF4853, Double Sided, 80 Track Disc Drive. Cased 
in beige with all leads. 
- One Sol idisk DDFS complete Disc Upgrade with 2.0 ROM. 
- One Verbatim MD525 Blank Diskette. 
- One Software Pack and User Manuals. 
- Full one year guaran tee. 
FREE: ADFS ROM! 

HARDWARE: 
As descri bed earlier as shown 
opposite. 

THE SOFTWARE: 
The software comprises 5 diskettes, 
formatted in 80 tracks. 

Volume 1: 
Solidisk Word Processor and Spell­
ing checker with English dictionary. 
Eas ier than View, Wordwise or 
Scribe, you enter the WP by ·WP 
filename, then start typing. What you 
see on the screen will be exactly 
printed on paper. 
Mos t use ful commands are all 
d isplayed on the top part of the 
screen. 
It features 80 column screen 
throughout with direc t on screen 
justifica tion , automatic margins, 
page numbering, Words tar like 
editing commands for block move, block delete, block copy, print, save, 
load text to cursor, insert and overwrite, search and replace, total word 
count, word frequency count, free space, "'commands etc. Solidisk WP 
loads and saves texts in under 1 second flat and also you may save the 
edited version as many times and under any fi le name you like . 
It has the unusual ability to spellcheck your document without leaving i!, 
simply by typing in Control-U. 
It has self dictionary generating capability too. You may create any 
dictionary you like by just simply entering the words. 

IMPORTANT: 
If you upgrade to a twin Mitsubishi disc system, Solidisk will offer you , 
subject to stock availability, a completely free set of CPU and keyboard 
case as shown earlier. 

You should return your disc drive with payment for another Mitsubishi 
MF4853 (£.160.00) or alternatively, save by ordering right nowa Fantastic 
Offer at only £340 .00. 

The keyboard is 12 mm lower than the normal BBC case, 2·3 
degrees more angled, weighs only Slbs, does not skid about on 
the desk while enjoying 2 feet of freedom from the computer 
unit - and makes a lot of difference to typists (even 2 fingered 
t?nes!) 

The CPU accommodates 2 disk d rives and withstands any 
heavy weight monitor while providing easy attachment for the 
whole system, CPU and disk drives, to the desk if need be. 
Good ventilation to the power supply too and hides all un tiday 
cables away. 

PRICE 
The complete CPU and keyboard case costs £30.00 inclusive 
+ £3.00 post and packing. The system could be yours free as 
part of the Mitsubishi twin discs offer. 

Volume 2: 
Volume 2 contains Solidisk Database. It is a random access system, 
completely menu driven and easily customised to suit anyparticularfiling 
need. 
It features unlimited filesize and number of records , supports all maths 
functions and 80 column screen throughout. 
It is simple to understand and to use. You take one of the 15 different 
options to start. Each option will then lead to a new menu and so on . 
Most ly you only have to enter an appropriate data or hit the RETURN 

key. 
You can design new databases, list all 
records, edit them, merge them, split 
them, making mailshot with Solidisk 
WP etc. . We use it to process all 
your orders. 
Volume 3: 
Volume 3 contains Solidisk Spread­
sheet. Menu driven with standard 
options to create, edit, recalculate, 
print, search, sort, report generator 
and mailmerge . 
Unlimited number of rows and 
columns. Each column can be as 
small as 2 or as big as 70 characters. 
All math funct ions are supported. 
Complete with home banking and 
simple portfolio management. 
Volume 4: 
Volume 4 contains the SoJidisk tape 
to disc program and a se lection of 
computer games. 
VolumeS: 
Volume 5 contains MBASIC, SIGEN 
and other disc ut ilities. 

SOLI DISK TECHNOLOGY LIMITED, 17 SWEYNE AVE, SOUTHEND-ON-SEA, ESSEX SS2 6JQ. TEL SOUTHEND (0702) 354674 (16 Iine5). 



WINTHEMAZE 
GAME ... 

Investing in extra equipment for your BBC Micro 
really needs thinking about; bear in mind, for instance, 
that for the last five years, all efforts have been put into 
more memory and faster disks. 

The problem is that you may end up with a hotch potch 
of add-ons from different suppliers, and some may be 
reluctant to give advice on the whole ensemble. 

We should know - here at Solidisk, we see it every 
day. 

So how can you, too, keep pace with the latest 
technology? 

The easy answer is buy important pieces of hardware 
from Solidisk. 

Solidisk design rules adhere strictly to 2 principles: 

a) 'Minimum Disruption' to the standard machine. 
b) 'Do it in software' if at all possible. 

We have Double Density Disc Interface, Winchester, 
Advanced DFS, Sideways RAM, Shadow/ M OS RAM 
and MODEM and more than 50,000 happy users. 

They are happy because their computers have more 
facilities, run faster , look tidy and usually cost them 
less money. 

For many, it's the support that they receive that they 
are most happy about. 

With over 90 Local Experts covering England, 
Scotland and Wales, with presence in Holland, France 
and Australia, Solidisk can offer many users free fitting 
and advice. 

We also make available an ever increasingcatalogueof 
free software to all Solidisk users. 

Solidisk Software Support Service can give you the 
sort of service only matched by th'e largest companies. 

It's up to you to decide. Although they are happy now, 
many have made the journey twice and they are not 
ready to do it again. 

- -

SOLIDISK 
LOCAL EXPERTS 

Solidisk has a nationwide network of more than 90 local experts and a 
growing number of experts overseas. 

They do not sell our equipment, but they can generally fit it for you 
absolutely free of charge . If you would like to take advantage of this 
unparalleled service, ring us once you have our equipment for the n~me 
and telephone number of your nearest one. All areas are currently 
covered, but we still intend foexpand the network ; if you are interested, 
please call us for details. 

PRICE LIST: (a ll prices include VAT unless o therwise indicated . WO' .. "'pori world wide - contact 
us for details on p,rices and deliv~. 

BBC SIDEWAYS RAM: Prices P&P 
SWR32 ..... . .... ........... ........ .............. ..... ..... .. £53.00 £2.00 
SWRM ......... ...................... ........... .. .... ...... ................................ ......................... £80.00 £2.00 
SWRI28.... .. . ............................. ................ ... ............. .... £125.00 £2.00 
SWR256. .................... . .......................... ....................... £175.00 £2.00 
Software pack 2 .... .... .. ................................................................. ..... ................... £10.00 £2.00 
NB: all versinns I'll lhe: Sideways Ram come s upplied wilh Sohwarc Pack 1 free nf c harge. Please 
s l>ecily 40 o r 80 tracks wh.m urdering. 
P«<:k 1 isavailablc ..... i lhout lhe Sideways Ram at a enS! n f £10 + £2 p .. l'. 

1770 DISC INTERFACE: 
1770 Double ~nsity w;lh DFS 2.0 ROM .......... .. .... ...... ............... ...................... ·. ·. ·.·.·.·. · .. ··.·.·.·.·.·.·.·.·.".5'5"·."'! L-
1770 Douole Do!ns ily w;lh ADFS ............... 00-=;;... 
1770 + 827 1 DFDC wit h ADFS ........ .... ... ...... ... ....... . . ..... £60.00 
DISC OFFERS: 
MOk wilh ADFS Disc Offer ... .. ... ......... ... ........ .. ................... .. £200.00 
(£ 10.00 DatapOst) 
1.3MB wilh ADFS, CPU and keyboard use ........................ .. ........................ £340.00 
(£10.00 Datapnsl) 

WINCHESTER DISC DRIVES: 

£1.00 
£1.00 
£1.00 

£3.00 

£5.00 

XD-lOwithout PSU 10MB (Minimum conrig) ................................. .. .. £399.00 + VAT 
XD-IO 10MB(wilh additional PSUJ ................................... ...................... ..... £460.00 • VAT 
The following p rices include keyboard and CPU case: 
XD-20/ 402OMB............. . .. .. .. .................. .................................. £699.00 + VAT 
XD-20/40 TWIN (40 MB) ........ ..... ............ ...................... ... ..... .. ..... ..... ... ....... .. £1 100.00 .. VAT 
XD-30/ 6030MB .. . .. ..... .. .................... ........ .... ... ........ £900.00 + VAT 
XD-30/60 TWIN (60MBJ .................. ......... .. ........ .. ............... ... ...... ...... .. ........ .. £I300.00 + VAT 
All WiO(:hcSler systems are desp<ltc hed by DilIalJOst within Ihe UK,included in Ihe Ilricesabove. 
(Please rememher Ihat if you a lsn need tu U!:iC floppy disks in conjunc tinn wi th these, it is advisable 
In a lso Ilurc hase our 1770 DF5 inlerlace or 1770 + 827 1 DFDC interface - see previnus pages.) 

EPROMS: 
2764 ~ 5 .. , .................. .. ........ .. ...... ... .. .... .. £24.00 
27128 " 3 ........ ......................... ............ .. ... .......................... .......... ........ ..... .. £25.00 
27256 {In be used nn UVIPR0M32) ................................................................ £ 10.00 
UVIPROM Eprom prosrammer. suita ble Inr 2764, 27 128 .............................. £19.00 
UVWR0M32 Eprnm programme r, sped.-.I for AMD27256 .......... _ ................. t:20.00 
UVIPAC Eprnm Eraser ........ ......... .............. ...................... ...... .............. £21 .00 

DIS KETTF..S: 
Data li fe MD525 SS/ DD ..... . 
Oatalife MOS57 25/40 .. . 

MISC. 

.............. ........ ............ .... .... ... .......... £17.00 
.. .......................... .. ................... £28.00 

C PU and KEYBOARD c .. se ................. .. ..... £30.00 
Solidis k TOOLKITa must for ADFS ... .. .......... ...... ............ ...... .. ................. £ 10.00 
DFS + ADFS il purchased separalely ... ......................................................... £20.00 
EFS Inr fhe B ectrnn.. .. ...... £59.00 
SJleciaI 3.S" EJec trondisc offer ..................................................................... £197.00 
PI ... a~ cirde: BBC Model BIB PLUS!40 trac ks/80 trac ks . 

Name: _____________ _________ __ _ 

Address: ___ ____________________ _ 

BARCLAY/ACCESS: : : : : : : : : : : : : : : : : : 
W ... reserve the right In ch .. nge prices iil nd spccificationswithoul nntice andddivery issubjecllo 
availabilily. Please ca ll nur office for confirmation. Callers <>re wekomc MondaytoFriday 9 .30tn 
5.30. Please note Ihat we are closed nn Salurdays. Callers r ... quiring fillings nrinstallationch ... cks: 
il is no wessenliallo ring Inran appnintmenl . 

SOLlO1SK TEC HNOLOGY HO 17 SWEYNF.. AVENUE S OUTHEND ESSEX SS2 6JQ 
TEL.: (0702) 354674 (16 LINES) 

SOLIDISK 

£1.00 
£1.00 
£1.00 
£2.00 
£2.00 
£2.00 

£ 1.00 
£1.00 

£4.00 
£1 .00 
£1.00 
£1.00 
£3.00 

TECHNOLOGY 
Tel. SOUTHEND 

(0702) 354674 

(16 lines) 

SOLI DISK TECHNOLOGY LIMITED, 17 SWEYNE AVE, SOUTHEND-ON-SEA, ESSEX SS2 6JQ. TEL SOUTHEND (0702) 354674 (16 Hnes). 



SOFTWARE REVIEWS SOFTWARE REVIEWS 

REPlAY 
Replay is a magical piece of equip­
ment. Especially interesting for the 
specialist games player, it has cer­
tainly proved useful in reviaving 
(in its literal sense) all sorts of sof­
tware, dumping screen (some for 
A&B) and also in aiding and abett­
ing assaults on high-score tables 
everywhere. 

Of course taking on games with 
a gadget is not very ethical but 
when you know that you can com­
plete the first fifteen screens with­
out losing a Ijfe ... 

Replay allows you to save a 
game (or other program) in its 
entirety to disc. Thus, when you 
recall the disc file, the software will 
run from the point at which you 
saved it' And that's not all Re­
play consists of a ROM which has 
its own socket. This plugs into a 
spare sidways socket. It's wired up 
to a couple of points on the BBC 
board, a link and one of the legs of 
IC89. 

The Replay menu offers choices 
to fannat a Replay disc, to create a 
fi le, to delete a file , to display a 
screen. An "empty" file has to be 
created ready to recieve the con· 
tents of BBC memory. This is done 
a file at a time, one in operation on 
each disc surface at anyone time. 
You can use up to four disc sur· 
faces. 

A Replay file is reloaded by 
. chOOSing the appropriate letter 
AB,e etc from the disc menu dis­
play. The number of files per disc 
varies with the capacity of the fil ing 
system. You can have six on your 
Acorn DFS 80 track drive for 
instance. 

You can reload to continue a 
game where you left off or you can 
use the screen load option to 
dump a screen. 

Replay can be summoned at 
any time by pressing a small switch 
connected by cable to the ROM. 
This interrupts whatever is going 
on on screen. The CAPS LK LED 
flashes. Hitting function keys 0 to 3 
sends the whole memory to the 
disc surface of your choice. Func­
tion key 6 will proceed with the 
program. 

Replay deals with most games. 
Only special screen fonnats can 
cause problems. Some of the 
more recent are recognised and 

iews 
the correct data applied to the 
video controller. New games how· 
ever won't be recognised and you 
may have to resort to the Edit 
0ftion. This allows the easy editing 
o the registers of the video con· 
troller. 

The manual does its best to 
explain but you'll need to go to an 
advanced guide on the 6854 to 
understand how to fiddle the regis· 
ters to your needs. Barry Land­
sberg's article in A&B last autumn 
wi ll tell you all you need to know. 

As well as being great for paus­
ing screens, saving them to go .. 
back to and dumping them, 
REPLAY is a useful tape to disc 
and disc to disc backup device. 
Programs saved in this way cannot 
be used on any other BBC system, 
even one with a Replay device 
installed. 

Replay is a pretty marvellous 
device, more than a toy for those 
who have to document software, 
very useful if you can only buy a 
tape version of a program (it 
doesn't matter what nooks and 
crannies the code is packed into) 
and a good opportunity to have 
fun with the screens of your choice. 
A liberating piece of software and 
highly recommended. AB 
Publisher Vine Micros (0304 
812276) 
Machine 
Price 

ModelB 
£35.00 

Village of Lost Souls 

This is very interesting game. It is 
an orthodox, text only adventure 
set in a medieval Village in, as the 
publishers put it, a 14th Century 
slightly different from our own. 
The accompanying blurb goes on 
about various magic orders but the 
play that I have discovered so far 
does not involve any arbitrary 
magical solutions, but fa irly logical, 
if hard , problem solVing. 

An unusual feature of the game 
is that one can wander into many 
of the game's 200 plus locations 
from the starting position without 
being killed or having to solve 
problems. One also encounters a 
huge number of objects whose 
purpose may remain obscure for a 
long time. I found the only practi­
cal method involved a detailed 
mapping and cataloguing exercise 
at the outset. Then you can start 
th inking about what you ought to 
be doing. The first puzzles are not 
too hard but once solved you get 
clues to much trickier missions. I 
managed to solve the riddle of the 
miller's boots, but I am stuck by a 
number of other puzzles. For 
example, there is this vampire 
blocking my way into the crypt. 
After much industrious searching I 

managed to approach the beast 
armed with garliC, a crucifix and a 
looking glass and what did it do? 
The stupid creature happily 
sucked me dry - it obViously 
hadn't been reading the right 
books. 

The game is fair, in that one can 
tell what puzzles need to be solved, 
but it is also very difficult because 
you have so many options and 
objects to deal wi th . Many hours of 
work have netted me a feeble 250 
out o f 1200 points so far. I trust 
that Magus will provide a clue 
sheet or an efficient hint service for 
their frustrated witch·finders. 

In summary, this isan interesting 
and challenging adventure game. 
Not for beginners, but recom· 
mended for the seasoned cam· 
paigner.JE 
Publisher 
Machine 
Price 

Magus 
ModelB 

£7.95 

One Last Game 

I sat for five minutes waiting for this 
one to load (endUring an appall­
ing, fit inducing flashing screen) 
then crash - no room! The pro· 
gram does not reset PAGE to 
&EOO for you, and nor do the 
instructions tell you to do so before 

[)t'ive: {} Tracks: 80 Sectors: 10 

R A: FRAK 
R B: CASTLE 
R C: MUSH1 
R D: MUSH2 
W E: REPLAY 

F: 
Press appropriate letter to run a 
prograft or nuftber for a utilit~ :-
1) creaEe file 2) delete file 
3) disfla~ screen 4) edit file 
5) ini_ialise disc 6) change drive 
<SPACE) catalogue REPLAY dISC 
Optio!l ? 

CONTlNyED OVER 
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SOFTWARE REVIEWS SOFTWARE REVIEWS 

Software companies 
- most reviewers have 

I disc m" chin,,, and this sort of over· 
ensures an ill tempered first 
at your product. 

Fair as always, I reloaded One 
Last Game later when I had cooled 
down, but it didn 't help me to like it 
any better. You control a space­
ship on the left of the screen and 
fire a t a fleet of alien craft to the 
right - defined as ra ther crude 
sprites. You have to dodge bullets 
{or laser blasts or whatever} and 
also the odd spacecraft which 
breaks off from the main pack. 
The only controls you have a re up , 
down and fire . There is also a strip 
of horizontally scrolling landscape 
at the bottom of the screen to pro­
vide some overall effect of motion 
- the effect is that the wave of alien 
craft are flying backwards at 
exactly the same speed with which 
you are trying to approach them! 

I should award some marks for 
provision of options for joystick 
control, sound on/off and starting 
at h igher screens, since many 
games on the market still fail to 
provide such o bvious essentials. 
That said, the game itself remains 
a dull implementation of an excep ­
tionally unoriginal theme.JE 
Publisher Bevan Technology 
Machine Model B 
Price £7.95 

Whist/Bridge 
Whist and Bridge are two separate 
software packages from Livewire 
which I am revi€INing together for 
convenience - the price quoted is 
for either program bought separ­
ately. There seems in fact to be 
some common use of program 
code between the two, as the rep­
resentation of the hands and the 
card p lay are very similar. O ne odd 
difference is that while one 
remains South in both games, the 
deal rotates only in Whist. In 
Bridge you are a lways dealer with 
the first bid - an annoying limita­
tion. 

The programs use the Mode 4. 
monochrome screen presumably 
to a llow bigger programs, but the 
displays are quite adequate and 
foreground and background 
colours may be adjusted to taste. 
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BUDGET SOFTWARE 

The problems lie in the playing 
strength of the programs. I played 
a f€IN hands of Whist and. noted 
some rather dubious plays by the 
program and a lso was rather irri­
tated that one was given f€IN facilit­
ies for learning from the play. For 
example, you cannot replay a 
hand or play with the cards open. 
This applies also to Bridge, which 
is obViously a more complex pro­
gram to a llow bidding and playing 
with open dummies. 

The Bridge program uses a sim­
ple version of the Acol bidding sys· 
tern which is adequately explained 
in the accompanying documenta ­
tion. There are options for auto­
bidding and card play. I ran a few 
hands on auto to try to judge the 
playing strength of the program. 
Once again r was not impressed, 
but not being an expert Bridge' 
player Ilent the package to a fri end 
who is a county player for evalua­
tion . His assessment was damning 
- he noted many elementary blun­
ders in bidding and play which a ll 
but the weakest beginner would 
avoid. He emphasised that he was 
not judging by his own standard 
but by that of an ordinary club 

player. 
J reported recently on the latest 

version of the White Knight Chess 
Program which does reach a t least 
strong club standard in most 
phases of the game. I believe that 
programming methods for chess 
play have been much better 
researched since this was a major 
interest in the field of artificial intel­
ligence at one time. Even so, I find 
it hard to believe that card games 
cannot be simulated with much 
greater playing strength than Live 
Wire have achieved, and I really 
cannot recommend these pro­
grams for any significant entertain­
ment or educational value. 

A final comflaint. I discovered 
in the course 0 the review that the 
disc version useS the sort of protec­
tion that requires the old 8271 
floppy disc controller to be pres­
ent. Hence it would not run with 
my Solidisk DFS (1770 version) 
and I assume that it will not run on 
the BBC Plus either. The company 
admitted to me on the phone that 
they had not tested it on the n€IN 
machine. It really does s~em a 
nonsense to me that companies 
should still be producing new discs 

which are incompatible with the 
hardware of many BBC users.J E 
Publisher Uve Wire 
Machine Model BI Electron 
Price £9-95/£11-95 

Video's Revenge 

Budgie (Budget Software) are o ne 
of the companies developing the 
idea of 'cheap' programs, for 
which they should be encouraged . 
Whilst it is worth paying for really 
outstanding software, such as 
Elite, the ordinary run-of-the mill 
program always seems overpriced 
to me at the typical £8 mark. 
Video 's Revenge is a good exam­
ple. The program is nothing spe­
cial but it is no worse than the usual 
standard and at £3 is definitely fair 
value for money. 

The game is an undisguised 
alien blaster. Yo ur starship can be 
moved left and right across the 
screen but vertical motion causes 
the whole display to scroll . You 
shoot at a variety of hostile spacec· 
raft who can destroy you by direct 
contact or by bombs. One type d is­
concertingly spawns a bunch of 
vicious baby ships when you blast 
it. There is a lso, apparently, a 
chance to acquire extra energy by 
hitti ng a balloon 12 times, though I 
have not yet managed to achieve 
this. Depending upon availability 
of energy units you can also use a 
smart bomb to wipe out everything 
on screen or become temporarily 
invisible and immune. 

The sprite animation and screen 
scrolling are smooth and flicker 
free and the general presentation 
of graphics well up to typical stand· 
a rd of arcade games. Apart from 
the obvious lack of originality, my 
main complaints are 0) that J 
found the game rather too fast for 
comfortable play and was ham· 
pered by rather awkward key con­
trols (there is no joystick optio n ) 
and (ii) I object to the tedious pro , 
cess of tape loading being unne­
cessarily lengthened by the 
' LOADing of a graphics screen of 
no game significance. 

In summary a competent 
though unexceptional game which 
provides good va lue for its low 
price.J E 
Publisher 
Machine 
Price 

Budgie 
ModelB 

£ 2.99 
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1st 
in BROMLEY 

6502 & Z80 SECOND PROCESSORS 
TELETEXT ADAPTORS 
TORCH Z80 DISC PACK 0 
MICROVITEC MONITORS ~ d 
EPSON PRINTERS r ..... ~ GV 
GRAF PAD __ '-V" ~'V 
BITSTIK ~~ ~,~ 

~~~ 0 
~«,,~ <o<OV 
~~~«" 

ACORN 
VOLTMACE 

QUICKSHOT 
JOYSTICKS 

RH VIDEO DIGITISER 
ACAC IA RTC & RAM UNIT 

CUMANA & MIDWICH DISC DRIVES 
NEW INDEX UTILITY ROM 

THE DATA STORE 
6 CHATTERTON ROAD, BROMLEY, KENT 

01 - 460 8991 

A Talent for Inquisition? 

Village 
of 

Lost Souls 

A machine code adventure 
for the BBC B micro OS 1.2 + 

send a cheque or 

Magus,4 Toronto Close, Durrington, 
Worthing, West Sussex BN13 2TD. 

SPECTRUM · CBM64- · AMSTRAD · ATARI · MSX· BBC 

CASSElTES £9·95· DISCS (BSC 8.CBM 6+ ONLY) f 12·'5 

ALSO AVAILABLE 
"THE AORIAN MOlE SECRET DIARY KIT 

?he <Drnpub- 9ame + l'J86 Diary in one pack "" ~ 
u.ssette versions {/4 ·'J5 Disc versions [17·')5 i;;f '{ 

rllSAI: .JUga L 
IlOOHURIII' 

Pistribu ted by WitS Vistr;pu ~ors • st Johns House, East S~t:.leiG'srer 
Tel. (0533) 551 196 
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SOFTWARE SALE 

SoFtware 
Sale 

A growing library of useful 
and entertaining software 

for BBC and Electron 
Micros. 

Nw software this month: 
A&B Chrisbnas Games Com­
pendium. A massive compilation 
of games from A&B Computjng. A 
bumper pack of games to see you 
through Chr;istmas on one tape for 

B,Be Miero and on another for 
Acorn Electron. For the BBC 

drive owner, there's a disc 
ICOImpilati·,)n (40 or 80 track) 

- an intellectual challenge 
Battle · two player game, a 

shoot Qut scenario 
Backgammon· graphically brilli· 
ant, easy to play, great game 
Domgrid - dominoes given an 
ingenious twist 
Doodlebug - fast action, tactical 
contest with the computer 
Dunefighters - two buggies 
skimming the surface of a sand 
blasted planet. Hunting one 
another on the video scanner£ .. 
Pontoon - excellently presented, 
a super card game 
Scissor - the classic outguessing 
contest 
Space War - addictive, multiple 
waves of alien ships, scrolling sur­
face and you, 
Wiggler - a worm game to test the 
reactions. Avoid the cans, eat the 
strawberries. 
1984 . sliding block puzzle with a 
familiar theme but all the old prob· 
lems of completion! 
Scruge is the star performer this 
month in thesale.lt's a super game 
with Scr·uge wandering around 
the caverns in search of gold. To 
win you have to do battle with the 
ghosts and that's not easy. 

Scruge is first up on our super 
Christmas games tape for BBC 
and Electron. All the games listed 
for the Electron also work on the 
BBC Micro. 'lhe games Falcon 
Pilot and Fortune Teller from this 
issue are included on both Elec­
tron and BBC tapes. The whole 
caboodle is naturally on BBC disc 
(40/ 80 as you prefer). 
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CHRISlMAS GAMES 
Model B, B+, Bectron 
cassette 
(BBC and Electron) £4.00 
disc (BBC 40(80) £6.00 

Subscriptions to the A&B Corn· 
puting Software Sale offer consid· 
erable advantages over the 
"month by month" approach. For 
£48 cassette (£24 for 6 months) 
and £72 disc (£36 for 6 months) 
you will recieve a/l the offers in the 
Software Sale each month. No 
awkward choices. All the software 
will be despatched to you automat· 
ically. Take a loo k at the sort of sof· 
tware we are currently offering and 
then decide. 

Documentation is strictly limited 
since the software is deSigned to 
complement the original articles in 
the magazine. If you don't have the 
relevant magazine then mention 
that you require extra documenta­
tion and we will supply photo· 
copies. 
DOUBLE DUTCH (stochastic 
generator)/ BASIC utilities 
FONT Printer Character Genera· 
lor/ Printer Buffer/Old English 
Font/Graphplot/Sdump 
Shadow utilities - Data Logger 
and Mark Book. 

Double Dutch comes with large 
demonstration files developed 
within the VievJ wordprocessor. 
This suite of programs is packaged 
with BASIC utilities, a full suite of 
packer, renumber, search and 
replace etc. 

Printer Character Generator 
(supplied with two example char· 
acter sets), Printer Buffer, Old Eng· 
lish Font, Graphplot and Sdump 
are deSigned to act as an accom· 
paniment to EasY"Nord - our full 
feature wordprocessor. Old Eng· 
lish Font provides quality titling, 
Graphplot, clear graphic output 
for explain ing figures, and Sdump 
to dump the lot in shades of grey to 
a printer. 

All the above are available on 

one disc (see order form) . 
The shadow programming 

combination of Data Logger and 
Mark Book is available for BBC 
Plus owners, on disc only. Mark 
Book is available for second pro· 
cessor owners (6502) without 
Data Logger. All orders for this 
suite will also recieve the Double 
Dutch and FONT suites. 

The EasY-iJord backup suite 
offers lots of possibilities. Why not 
use Buffer to provide more room 
for speech. Use our speech synthe· 
siser (coming soon) to "speak" the 

combinations of sounds stochasti· 
cally generated by Double Dutch. 
Use EasY-iJord to prepare text for 
Double Dutch, spooling it out in 
the correct form . Buffer will pro· 
vide a printer buffer for EasY"Nord 
printouts in the style of your choice 
(designed with the Printer Charac· 
ter Generator). The bUilding 
blocks are here, go to work. 
IKON A&B's own answer to 
mouse software with full graphics 
facilities and icon editing (without 
separate utility). 
TOUCH OF ClASS A very 
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classy printer graph ics program. 
(Epson compatible) for designing 
and dumping personalised letter 
heads. 
MOSAIC Multicoloured building 
blocks towards yo ur own cartoon 
characters , landscapes and sprites. 
CADPACK Computer Aided 
Design. Sophisticated drawing, fil ­
ing and retrieving facilities. A full 
library of druwing routines , scale. 
post and redraw. 
ADVENTURESCAPE An 
Adventure writing environment, 
opening up a hitherto closed world 
of arcane programming. It leaves 
you free to explore your own ideas, 
to design an Adventure world , to 
populate it with characters and 
objects. 

You can spin a tale, weave a 
patchwork of stirring and inspiring 
locations, Jea\NJ clues, set puzzles 

and lay traps. A usefu l sohware 
tool, a vehicle for educational 
"walks", 

Xanadu is the first game to be 
\A/fitten with Adventurescape a nd 
takes you into the mythical world 
o f Kubla Khan. Adventurescape 
will be fully supported in the future 
by A&B Computing with nevv a nd 
exci ting applications and exten­
sions. 

The disc only upgrade to Adven­
turescape is suppl ied with all disc 
purchases am a new disc only 
Adventure , Amnesia , is available 
from Phoenix Software, priced 
£6.00 (cheques made payable to 
Phoenix SoftvJare ). 

A compilation of adventures , 
including a number of Adventures­
cape epics, will appear soon. 
GLOBAL VIEW Global View is 
an educational and graphical1v 

1 DOUBI£ DUTCH Model B,E1ectron,BBC Plus 
2 PRINTER CHARACTER GENERATOR Model B,E1ec' 
tron,BBC Plus 
3 SHADOW PROGRAMMING SUITE BBC Plus 
4 IKON/TOUCH OF ClASS Model B,E1ectron,BBC Plus 
5 MOSAIC/CADPACK Model B,E1ectron,BBC Plus 
6 ADVENTVRESCAPEModel B,E1ectron, DFS upgrade,BBC 
Plus 
7 GLOBAL VIEW Model B,E1ectron,BBC Plus 
8 BOUNCER Model B,E1ectron,BBC Plus 
9 ANDROID/ALLY PALLY Model B 
10 GAMES Model B,E1ectron 
11 EDUCATIONAL Model B,E1ectron,BBC Plus 
12 MODE 7 Model B,BBC Plus 

MEDlAjPRlCES 
1 cassette £4.00 
2 cassette £4.00 
1/2/3 disc £10.00 
4 cassette £4.00 
5 cassette £4.00 
4/5 disc £10.00 
6 cassette £4.00 
disc £6.00 

7 cassette £4.00 
disc £6.00 

8 cassette £4.00 
disc £6.00 

9 cassette £4.00 
disc £6.00 
10 cassette £4.00 
disc £6.00 
11 disc £6.00 
12 disc £6.00 
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stunning representation of the 
earth's time zones and day and 
night around the globe. High reso­
lution b/w and colour versions 
supplied as well as sister program 
Down to Earth. 
BOUNCER Arcade action from 
down under? Avoid the fruit throw­
ing monkeys to rescue the kanga 
offspring. Those monkeys are 
bounders! 
ANDROID/ALLY PALLY An 
droid transports you to a desolate 
alien planet for the ultimate shoot 
out. While Ally Pally lands you slap 
bang in the middle of a computer 
exhibition complete with all the 
welt-known BBC Micro and Elec­
tron companies. Beat the crowds, 
find the kids , top up your fai li ng 
energy at the bar! BBC only. 
GAMES A compila tion of Adven­
ture (GrislevGardens) and arcade. 

SOFTWARE SALE 

Skoogs takes you into the swamp, 
Formula One to the track and Star 
Encounter to the edge of the ga l­
axy. Classic games. Exceltent 
value. 
EDUCATIONAL A disc full of 
educational games with documen­
ta ti on fi les. From tel ling the time to 
interactive punctuation tests to a 
program generator for computer/ 
audio combination. 
MODE 7 A full Mode 7 suite. 
Scrolling, editing text and gra­
phics, automatic conversion of 
Teletext screens to BASIC, a Mode 
7 screen dump, frame combina­
tion. 
All disc copies of the Software 
Sale come complete with our 
Checker program. So if you do 
need to type in a listing, Checker 
will be at your fingertips making 
de-bugging easy. 

If you wish to order from the software sale simply fill in the 
coupon below with the number(s) of the order(s). 

Please send me: 

_ copies of A&B Christmas Games Compendium. 

_ copies of product number _ 

_copies of product number _ 

_copies of product number _ 

Please open a subSCription to the A&B Software Sale for 
12 I 6 months. 

I enclose a cheque/postal order made payable to ASP for 
£ ............... . 

Name .......... .... _ .. ... ___ ___ ... ______ ..... _ ....... .............. ........ .......... . 
Address .. ......... ...... .......... ........ ....... ..... ... ..................... ...... . 

Postcode ..................... .......... ... ............. .... .................... ... . . 

Signed ..... ............... .. .... ...... ... ......... ................... ................ . 
Date ................... ...... ...... ... ............. .. ...................... ........... . 

Send this coupon together with your cheque/postal order to 
Software Sale, A&B Comruting, Number One Golden 
Square, London WIR JAB. AI prices include VAT and postage and 
packing. 
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SOFTWARE SALE SOFTWARE SALE 

DEUVERY 
Not to be missed. Designed for 
kids, fun for all, a game but educa­
tional. The dialogue is humourous 
and varied, the scenario realistic. 
An open ended package requiring 
and instantly gaining the attention 
of children. 

EASYWORD 
Like Wordwise, Easyword is a 'nat­
ural' . And it's available on the Elec­
tron. Straightforward selections 
from a menu deal with filing and 
printing. Writing text is not ham­
pered by the need for block for­
matting or editing. Inserting or 
deleting text does not cause havoc. 

If you want a linespace you just 
hit the RETURN key. And the cur­
sor keys move you around the text 
area. Just like Wordwise. 

Search and replace and Eas­
yword information are available at 
the touch of a key. The function 
keys control the easy editing of 
text. Sounds easy, and yet all the 
major functions you woula expect 
from a 
wordprocessor are available. 

Easyword is ideal for producing 
impressively formatted and per-

Please send me: 

_ __ copies of Delivery 

Three extra special 
programs on oHer from 
the A&B software sale 

fectly corrected manuals, product 
catalogues, reports, essays, letters , 
forms, questionaires , the church 
gazette, the amateur theatrical 
programme, ticket to a lunchtime 
concert, indeed anything you 
might care to print, even poetry ... 

"Imagine now the possible effect 
on a child who starts writing on a 
word-processor from the age of 
seven. What will be that child's 
attitude to writing'? How will she 
feel when her stories appear per­
fectly printed? If revision is auto-

The Moving Finger writes; and, having writ, 
Moves on: nor all thy Piety nor Wit 
Shall lure it back to cancel half a Line, 
Nor all thy Tears wash Ollt a Word of it. 

OMAR KHA VYAM, Rubaivat 

To quote Ray Hammond in his 
book about Logo, Forward 100, 
published by Penguin and 
reviwed in A&B Computing: 

matic, how will she regard a first 
dra ft? What is the impact of her 
knowledge that she can go back 
and restructure the first para-

graph, or move events around 
within her piece? How will this 
affect 'writer's block'? Will she 
ever regard the story as 'finished', 
when she can so easily go back to 
it with her teacher's comments 
ringing in her ears? A fw keys­
trokes and the composition is 
rearranged to take account of 
these suggestions. When she is 
an adult, how will her attitude to 
writing differ from that of a child 
taught to write without the free­
dom of a word-processor?" 

. AMNESIA 
The disc upgrade to Adventures· 
cape includes a full text editor for 
the formulation of locations and 
messages to incorporate into l 
your adventures. The first exam­
ple of these extra facilities is the 
psycological thriller, Amnesia. 
Use of discs results in a trulymas­
sive Adventure which should 
keep you glued to you keyboard 
this Christmas. 

If you wish to order from the soft­
ware sale simply fill in the cou­
pon below with the number{s) of 
the order(s). 

r enclose a cheque/postal order made payable to Phoenix Software 

for £ .. 
disc disc 40/80 (delete where applicable)@£6.00 

cassette@£4.00 Name. 

copies of Easyword 

BBC disc 40/80 (delete where applicable)@£7.50 

cassette@5.00 

Electron 3 inch disc@£9.00 

cassette@£5.00 
copies o f Amnesia 

disc only 40/80 

(delete where applicable) 
@£6.00 

Address 

Postcode .. 

Signed. 

Date. 

Send this c~)Upon tQ~ther with your cheque/postal order to 
Software Sale, A&B Computing, 
Number One Golden Square, 
London WIR 31\8. 

All prices include VAT and postage and packing. 
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BBC B/PLUS/ELECTRON FEEDBACK 

Clive Grace . 

When opening the mail this 
month, I was amazed at the num­
ber of enquiries regarding 
machine code, assembly language 
and the other brands of languages. 
In fact there are only a f€\.V letters 
th is month that do not deal with 
computer languages a nd they stick 
out like a sore thumb! Thanks for 
writing. 

~ EQUAUIY 

I'll kick of this month with a letter 
from John Rowe from Devon who 
has come across a little problem 
regarding the EQUS command: 

"About two months ago I 
decided to learn hOVJ to program 
in assembler language. Since then, 
with the help of the user guide, I 
have learned a great deal. How­
ever, I cannot un'derstand how to 
print strings with the EQUS com­
mand incorperated in BASIC 2_ 
Why was it never in BASIC 17"_ 

The EQUS command was 
implemented in BASIC 2 because 
there were a few Qiggling bugs 
(ahem! features ) in BASIC L The 
Assembler was sti ll a bit strange, 
funny things could happen (at 
least they did on my early Beeb, 
even though Acorn used to deny 
this when I confronted them) and 
most importantly, there were still 
some features that Acorn pro­
grammers wanted to see, so a nw 
version came out. 

To understand how EQUS 
works, it would be wise to look at 
the whole subset of the EQU 
words in the assembler. These 
words (EQUB, EQUW, EQUD 
and EQUS) are all used to reserve -
a special area in memory, this can 
be a ltered, but unless you want to 
write self-modifying code, it is best 
to let it be_ 

With the program in figure one, 
you can see the routine that is used 
by many people who want to 
remain compatible with BASIC 1 
users, which employs string indi­
rection (which is an idea taken 
almost directly from the Atom 
assembler). The example uses the 
EQUD word, but there is no rea­
son why this cannot be replaced 
with EQUS, a ll that happens is that 
EQUD sets aside 4 bytes of mem-

The Reader Interface that 
listens to YOU 

ory (ie EQUate a double word)_ 
EQUS reserves the data storage 
space to hold a string. The really 
great thing is that you can use as 
much data as required because 
EQUS reads until the end of sto­
rage space (and can be over a page 
long)_ 

PARLFZ 
VOUS 
liSP? 

The next letter comes from a B. 
Tenyfrom York, he has a number 
of languages to choose from for 
his studies in Artificial Intelligence. 

"I am currently at University stu­
dying Artificia l Intelligence, and' 
ever since buying my BBC Micro, l 
have been toying with the idea of 
using a real AI language. At the 
moment I am workinq with a Pro­
log compiler which does the bulk 
of my work, although string 
manipulation is a good deal easier 
in L1SP_ 

What I am writing for, is a run­
down on what features Acomsoft 
LISP has_ As I have heard that it is 
only a "toy" version of the lan­
guage, with hardly any of the fea­
tures of the PDPll/73 version 
that we use at university I'm unsure 
as to how useful I will find it". 

Acomsoft LISP is indeed a small 
version of the language. There are 
a number of LISP standards in the 
world, but the one most suited, it 
seems, to working on a micropro­
cessor is MAC-LISP (no, it isn't 
implemented on the Apple Macin­
tosh!)_ It lacks the multi-user 
capabilities, the four terminal con­
trolling drivers and the multi-fi le 
access and overlay files. 

Acomsoft LISP is even smaller 
than most micro versions in that it 
is an interpreted language, suitable 
only for learning the basic com­
mand structure and for writing 
small programs. 

There is a lso the fact that the 
LISP compiler is, usua lly, separate 

from the text editor. The editor is 
normally written in LISP, as it is 
usually good a t handling strings 
and things, but for Acomsoft LISP, 
again, th is is a no-go area. 

How good is it? That is of course 
dependant on how good a pro­
grammer you are using LISP. I dis­
cussed it with a Senior Lecturer 
(who is not interested in AI but in 
program architecture) and owns a 
BBC Micro. He has nothing but 
praise for the language. "I often 
use it for teaching the early con­
cepts of list processing, it is easy to 
see on the screen as it only works 
in the 40 column modes and I even 
use it for examples in my tutorials" 

There is also the nevJS that LISP 
is available on ROM, and can thus 
be used across the Tube and Sha­
dow RAM, so there is plenty of 
room to write quite complicated 
pieces of LISP code_ The ROM is a 
good deal better than the disc ver­
sion (although I was only able to 
play with the LISP interpreter with 
an Acorn flunky singing its praises 
in my ear) . 

If you want to use LISP, and I 
haven't heard of any plans for a 
BBC PRO LOG yet, go for the 
ROM version, as I am sure that you 
will need the extra facilities of the 
interpreter. If you have a 6502 sec­
ond processor, you should not 
have any worries about the speed 
restrictions as the increase puts it 
well within the speeds of many 
mini compilers running in the 
afternoon at 4 O 'Clock_ 

SPRFADING 
lHEWORD 

Still on the subject of languages, P 
Bowman from Lancaster is think­
ing of moving to another lan­
guage: 

"After having a go at assembly 
language, I was quickly confused 
about how to program in machine 
code. It seems to me to be so much 
effort for so little result Is there 
anything I can do about learning 
assembly language easily, like I did 
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with BASIC. 
1 am thinking of writing in 

another computer language, per­
haps BCPL, as it can create 
machine code programs with 
apparently no effort on my 
behalf. __ .1 feel that too many books 
say that assembly language is easy 
and it isn't. 

I bought the "Programming the 
6502" on the recommendation 
you gave it in "Feedback" a fw 
issues back. Since then I have been 
confused and spent several sleep­
less nights working on an exercise 
that was fated never to work." 

It is a shame that you find 
assembly language so hard. I 
would like to think that everybody 
can program in machine code but, 
as you have stated, this is not the 
case. 

For you, I wo uld first look at the 
a lternatives. BCPL is a good, if 
strange language to produce 
machine code from , but you have 
to buy the Compiler which is £99, 
not to mention the calculations 
package, which is another £30_ 
The biggest setback is the Run­
time Module, which will put you 
back £40. This gives you a licence 
to copy the Run-time module l OO 
times per package you write, you 
have to pay a lot more if you want 
to sell on a truly commercial level 
(1000 plusl_ 

You may also find that the lan­
guage you have bought is totally 
unsuited for some applications. 
BCPL is a general purpose lan­
guage but it has a number of limit­
ations, especially with list-process­
ing and artificial intelligence. 

It is a common fact that people 
have little knowledge of the way a 
computer handles a program, and 
that their only means of communi­
cating with the computer is 
through BASIC keywords and 'f)( 
calls, but there is a great deal more 
to computing than BASIC and 
what is no more than a glOrified 
POKE command_ 

Have a look at some books on 
assembly language to comple­
ment the Zax's book you bought (I 
did state that lax's book lacks the 
substance of a teaching book, it is 
purely a reference guide). lan Bim­
baum's Assembly Language Pro­
gramming on the BBC Micro is a 
beautiful piece of work. I know so 
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BBC B/PLUS/ELECTRON 

many people who were once tied 
down to BASIC and found the 
attention to detail in Birnbaum's 
book what everyone needs. 

Do not forget that home com­
puting with the BBC and Electron 
is also Fun , taking upon the chal­
lenge to learn what you consider 
"too difficult" is one of the most 
rewarding things a person can do if 
you can learn from the experience. 

Computer programming is 
never easy, unless you want to 
write a 10 PRINT 
"HElLO":GOTO 10 program. I 
can assure you that I have thrown 
away that "Teach Yourself Assem­
bler book at least lOO times and 
walked back later, to pick it up and 
to solve that damn problem ... . it is 
great fun and expands the mind, 
not only through personal knowl· 
edge, but through patience and 
dedication, something all of the 
best programmers have. 

MAlHEMAGIC! 

Almost directly after opening the 
letter written by Mr Bowman, I 
came across this wonderful letter 
and a heartfelt plea from Alan 
Bear for information regarding 
arithmetic in assem bly language 
for his Electron: 

"My Mum and Dad bought me 
an Electron last month, and I am 
very pleased with it, I managed to 
p lay some games on it, as I got a 
special bundle of tapes with the 
computer. Programming is great 
fun as I write a lot of my computer 
studies homework on it, and I can 
load it onto the BBCs at school, 
unlike the others who use their 
Spectrums for playing games and 
nothing else. 

I know BASIC already as my 
dad had an APPLE computer for 
his work and I am going into "a" 
Levels this tenn. I am learning 
6502 assembly code (with the 
Electron) and I got a book which is 
really good. The big problem is 
that I cannot find anyone who can 
tell me what Two's Complement 
and Binary Coded Decimal is! I 
asked my Maths Teacher, but she 
said that it was too complicated for 
me to understand yet! But I can 
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add up in Binary, which nobody 
else can do in the class (I think she 
doesn't know, I don't th ink she 
likes computers at all, especially as 
she is the only Maths Teacher who 
doesn 't use the computer room, 
and even the games teachers play 
"Planetoids"!). 

PS I think that your "Real Pro­
grammers Don't eat Pascal" is 
funny, although some bits I don't 
understand, keep it up". 

Thanks for your letter Alan and 
welcome aboard. Your letter has 
taken pride of place on my pin­
board for your comments. I think 
you must be right, If you can add 
up in Binary, then you are well on 
the way to learning how arithmetic 
is achieved in assembly language, 
and you never know, you could 
teach the Teacher about this one. 

Two's complement is the way 
the 6502 normally carries out 
addition and subtraction oper­
ations. In order to understand how 
It works you must realise that the 
"most significant bit" (or MSB) is 
the "sign bit". If the MSB is clear (if 
it is a "0") then the number is posi­
tive, negative numbers are repre­
sented by the "complement" of the 
value plus a ~ 1 ". 

A "complemenf is a number 
that is achieved by changing each 
bit from a "0" to a "1" or from a "1 " 
to a "0". When a negative number 
is represented, then this is called 
"ones complement". This is not 
very good as there are two ways of 
shOWing a "0". You can showitasa 
positive "0" which means that all 
the bits are zero, or "clear" and a 
negative "0", all bit;; are "1'5". By 
adding a "1" to the complemented 
value, there is only one way of rep­
resenting . "0", and that is as a 
"00000000" 

Rgure two has an example of 
hOVJ numbers are stored in this 
way, perhaps you would like to 
write a program to shOVJ this, that 
would really impress your Teacher 
wouldn't it? (as well as get her in 
the computer room to see how 
they can be put to good use) . 
Good luck! 

E;:J SHADOW 
E::J LORD 

I got this letter from Mr M Attfield 
from Forest Gate, London and he 
is o.bviousJy going to expand his 

Electron quite dramatically, judg­
ing by the questions he wants 
answered. 

"Could you tell me howcompat· 
ible is VievJstore for the BBC in 
relation to the Electron, can it be 
plugged into anyof the other inter­
faces"? 

I am also getting a disc interface 
for my Electron but I cannot, as yet 
decide as to which one is the best. 
The Cumana looks good, but I will 
need a Plus One in order to plug it 
into the interface. I am also very 
interested in the Plus 3, but a num­
ber of factors made me re-think; 
(1) Acorn's still precarious future; 
(2) No Tape to Disc utility has yet 
emerged for transferring my com­
mercial software; (3) The ADFS 
takes up just under 4K of RAM! so 
that most of my commercial pro­
grams will not run on the ADFS." 

Ever since Olivetti thr€VJ a life­
line to Acorn for a major part of 
their shares, Acorn have been 
quite steady. True, they took a 
pretty strong blow, I think every­
body was shocked by the news that 
Acorn very nearly went bust, but 
now they are a good deal steadier 
than some computer companies 
around. 

BBC VIEWstore will no doubt 
work on the Electron with a S log· 
ger ROM box, or a Micropulse box, 
a lthough I cannot guarantee that it 
will work 100%. 

I know many Electron users who 
have bought VIEW and VIEWshee! 
for the BBC and plugged them 
into their Sloggers, even COMAL 
works as well as LOGO and ISO­
PASCAL. But I cannot guarantee 
that there is not some obscure bug 
in the Electron OS (either pur­
posely or by accident) put there to 
disable some BBC software runn­
ing on the Electron. The big prob­
lem will come with the function 
keys which have d jfferent values 
and require some pre-programm ­
ing to a llow for this discrepancy. 

I am sure that if you brought 
your Electron into a reputable 
shop, with cash-in-hand for VIEW­
store, then they would be only too 
obliging to try out the combina­
tion. After all , if you want to wait for 
over a year for the release of the 
software on Plus one cartridge, 
then fine!: 

E;:J CLUBBING 
E::J TOGEIHER 
User groups were at one time con­
Sidered unfashionable and very 
unpopular, or so I thought, until 
the Sutton Library Computer Club 
came to my attention. lney seem 
to have a great dea l to offer and 
have some very interesting sub­
jects to talk about. Th is month in 
the Sutton meetings, they are hav­
ing (on the 1st of November) a talk 
about Prestel and Micronet, and 
(on the 19th) choosing a Micro. 
December has a section on 
Machine Code programming and 
"An Idiots Guide to the Compu­
ter". 

Members are encouraged to 
bring their own micros to meet­
ings, you can even have screen 
dumps and listings made of your 
programs (great for sending into 
A&B if you don't have a printer), 
this service is for the nominal cost 
of the paper. 

The SLCC is a member of the 
ALCC (Association of London 
Computer Clubs) so there won't 
be any pirating or zapping aliens 
there, it will be run by enthusiasts 
and computer buffs, and looks to 
be great fun , informative and edu­
cational. 

There area number of member­
ship levels to suit a ll ages, as well as 
a "Family Membership" and spe­
cial rates for the unemployed and 
senior citizens so don't think 
you're too old to get into it! 

If you wanttowrite to the SLCC, 
and they do look to be a very nice 
bunch of people, then why not 
write to them (enclosing an SAE) 
to The Sutton Library Computer 
Club, 21 Village Row, Sutton, Sur­
rey, SM2 6JZ . If you are a member 
of Prestel then why not send them 
a Mailbox, you can get more infor­
mation on pages 81021245. 

lHERFAL 
PROGRAMMER 
AT PlAY 
This month we look at the Real 
Programmer's life style, how does 
he manage to keep his air of weird­
ness? what does he live on and 
where does he go ...... read on. 

Generally, the Real Program­
mer plays the same way he works 
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with computers. He is constantly 
amazed that his boss actually pays 
him to do exactly what he would be 
doing fodun anyway (although he 
is careful not to express this opin­
ion out loud). Occasionally the 
Real Programmer does step out of 
the office for a breath of fresh air 
and a beer or two. Some tips for 
recognising the Real Programmer 
when he is away from the compu· 
ter room: (1) At a party, the Rea l 
Programmers are the ones in the 
corner of the kitchen talking about 
Operating System security, and 
how to ~t around it. 
(2) At a football game, the Real 
Programmer is the one comparing 
the plays against his simulations 
printed on 11" by 14" fan fold 
paper. 

(3) At the beach, the Real Pro­
grammer is the one doodling 
machine code into the sand. 

(4) Ata funeral , the Rea l Program­
mer is the one saying "Poor 
George, And he almost had the 
sort routine working before the 
coronary." 

(5) In a grocery store; the Real Pro­
grammer is the one who insists on 
running the cans past the laser 
checkout scanner himself, 
because he could never trust key­
punch operators to get it right first 
time. 

What is the Real Programmer's 
habitat, what sort of environment 
does the Real Programmer func­
tion best in? This is an important 
question for the managers of Real 
Programmer. Considering the 
amount of money it costs to keep 
one on the staff, it's best to put him 
(/her) in an environment where he 
(fshe) can get his (fher) work 
done. The typical Real Program­
mer lives in-front of a computer 
terminal. Surrounding this termi· 
nal are: 

(1) Listings of all the programs the 
Real Programmer has ever worked 
on, piled in roughly chronological 
order on every flat surface in the 
office. 

(2) Some half-dozen or so partly 
filled cups of cold coffee. Occa­
Sionally, therewill be cigarette (and 
other) butts floating in the coffee. 

In some cases, the cups will con ~ 
tain orange crush. 

(3) Unless he is very good, there 
will be copies of the OS JCL (Job 
Control Language) manual and 
the principles of operation open to 
some particularly interesting 
pages. 

(4) Taped to the wall is a line­
printer Snoopy calendar for the 
year 1969. 

(5) Strewn about the floor are 
several wrappers for peanut butter 
filled cheese bars - the type that 
are made pre-sta le at the bakery, 
so they can 't get any worse while 
waiting fo r you in the vending 
machine. 

(6) Hiding in the top left-hand 
drawer of the desk is a stash of 
double-stuff areas, for special 
occasions. 

(7) Underneath the oreos isa flow­
charting template, left behind by 
the previous occupant of the 
office, and not used subsequently. 

The Real Programmer is cap­
able of working 30, 40, or even 50 
hours at one sitting, under intense 
pressure, and in fact, he prefers it 
that way. Bad response time 
doesn't wonry the Real Program­
mer, it gives him a chance to catch 
a little sleep between compile and 
test runs. If there is not enough 
schedule pressure on a Real Pro­
grammer, he tends to make things 
more challenging by working on 
some small, but interesting, part of 
the project for the first nine weeks, 
then finishes the rest in the last 
week in a couple.of 50-hour stints. 
This not only impresses the hell 
out of his manager, who was des· 
pairing of ever getting the project 
out on time, but a lso creates a con­
venient excuse for not doing the 
documentation. In general: 

(1) No Real Programmer works 
9:00 to 5:00 (unless it is 9:00pm to 
5:00am). 

(2) Real Programmers don't wear 
ties. Real Programmers don't wear 
high-heel shoes. 

(3) Real Programmers arrive at 
work in time for lunch. 
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(4) The Real Programmer mayor 
may not know his wife's name. He 
always knows the entire ASCII (or 
EBCIDIC) code table by heart 
h~ever. ' 

(5) Real Programmers don't know 
hQIJJ to cook. 

Next month, "The Real Pro· 
grammer at Work" 

E;JADDCOMM 
~FAN 

I got an irate letter from Froncis 
Disne~ from Egypt (deepest Cairo) 
who did not agree with the revi€lA1 
we gave to the Vine Micros ADO­
COMM ROM: 

"In ten years of my programm­
ing experience on machines rang­
ing from the IBM 370 down 
through the range to the HP 9836, 
(the Beeb is my home computer) I 
have never heard of a more igno· 
rant comment than the criticism of 
LGOTO. Has the man never v.rrit · 
ten a program longer than 20 
lines?, has he never had to rework 
other peoples programs? or per­
haps the BBC Micro is the only 
machine he has ever used. 

The POP commands seem to 
be popular (no pun intended) 
have a look at the "C" programm­
ing language and specifically the 
function of the break command, 
then write a scath ing critique 
attacking the makers or writers of 
"C". 

The SCALE command was 
mindlessly criticised for not alter· 
ing the PLOT, MOVE and DRAW 
parameters which, he claims 
necessitates modifying pre-ADD· 
COMMJ'rograms to work on the 
SCALE screen. On the contrary, 
if the program has taken into 
account a 1280 by 1024 screen 
you most definite!y don't want 
SCALE to disturb PLOT,MOVE or 
DRAW. He does not point out that 
there is a GREPL command which 
does just what he was complaining 
that ADDCOMM did not have! 

With regard to the CIRCLE and 
ELLIPSE commands, he criticises 
ADDCOMM for having too com­
plicated a statement syntax, I fail to 
see how the statement can be rep­
resented in a more simple form. 

Finally, to add insult to injury, 
the reviewer attacks ADDCOMM 

for not having procedure bUilding 
routines for his implementation of 
LOGO, I failed to see any claim to 
implement LOGO on ADD­
COMM. LOGOGRAPHICS yes, 
but not LOGO, nor FORTH, nor 
FORTRAN nor COBOL, it sur­
prises me he didn 't criticise it for 
these absences". 

In many cases I agree with you 
Mr Disney, but the fact is that with 
extensions to BASIC, you either 
like them or you don't, everybody 
is entitled to their own opinion, but 

in a revieuJ the facts have got to be 
correct. 

I use ADDCOM and find it very 
useful and friendly, I class it 
amongst my ROMs as a damn 
good bit of software but clearly 
some people don't. Most people 
know how to knock out ROMs in 
their BBC's as the commands do 
tend to find themselves duplicated 
and this can be set up in a !BOOT 
disc or even in the ADDCOMMed 
program. 

In spite of our revieuJer's com­
ments, I went out and tried the 
ROM out for myself for over an 
hour. I was impressed by the qual­
ity of the implementation of most 
of the commands (although I 
resort to machine code when 
POPping things on and o ff the 
stack). For the record I am an 
ADDCOMM fan . 

The revieuJer's attack was more 
concerned with the use of PROC, 
(why use LGOTO when PROC 
exists?) but I do agree with you that 
a lABEL definition is an import­
ant one, especially since for 99% of 
commercial BASIC programmers, 
LGOTO is a Widely used feature. 

Thank you for your letter Mr 
Disney, it proves that "Feedback" 
is here for people like you. If, any 
readers disagree with anything we 
say, it is up to you to write in and 
tell us, we are only human.. I 
think. 

Unti l next month, have a good 
time. If you see anything or hear 
any interesting news or simply 
have a problem with the 01' Acorn 
computer, why not write to me at 
Feedback. A&B Com:r.uting, 1 
Golden Square, Lon on WIR 
3AB . Have Fun! • 
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MODEL B/B+/PLOTMA TE . 

Gordon Tay/or 

Easy creation of business 
graphics with Inter-Chart 
and precision plotting by 

Plotmate makes for a 
winning team. 

Following general reviews of Inter­
Chart in the Novem ber issue, and 
of Plotmate in the Septem ber 
issue, this article looks at their per­
formance together. In a word, it is 
outstanding - as the illustrations 
show. 

The reader is referred to the 
revie\A.I of Inter-Chart in the 
November issue for a detailed dis­
cussion of inputting data, saving it, 
loading it, and transferring it both 
via files and by using the in-mem­
ory ROM-link "1nl er-~ system, and 
outputting via a graphics printer. 

your printer. However, it can a lso 
use the parallel Printer Port, by 
means of a different lead and sys­
tem disc, which a re available for 
£14..50 plus VAT 

COMPATIBllIIY 
Inter· Chart is a lready confirmed as 
compatible with the cassette filing 
system, the standard Disc Filing 
System, the Advanced DFS and 
the Network Filing System/ 
Econet, and on the standard Beeb, 
the Beeb with add-on Shadow 
RAM boards (Aries and Watford) 
and the B Plus. (See the Novem­
ber issue). 

Plotmate is hereby confirmed as 
compatible with the DFS, ADFS, 
and NFS/Econet. At present the 
software is on disc but the ROM 
version will make it practical to use 
Plotmate also with cassettes. 

Equally important, Inter-Chart 
and Platmate are compatible with 
each other. Thus far, this applies to 
the Low version of the Platmate 
software, which resides immedi· 
ately below the Mode 4 graphics 
screen, from &3400 to &5S00.lt is 
expected that the High version, 
which resides between &5800 and 
&7COO, just below the Mode 7 
screen, will also soon be compati­
ble with Inter-Chart. This disc ­
based software is expected to con­
tinue to be of interest, even after 
the ROM version becomes avail­
able, since it can be clownloaded 
over networks , such as Econet, 
even to machines not fitted with 
Sideways RAM. 

The P lotmate software is cam · 
patible with the B Plus, and hence 
probably with add·on Shadow 
RAM boards, such as the Aries 
820 (and 32 - see next issue) and 

the Watford 32. It is also compati­
blewith the 6502 Second (or Co·) 
Processor. In this case, the Plotm­
ate software still resides in the 
Beeb itself, "languages", user pro· 
grams, and data. 

Although normally connected 
to the User Port, Plotmate is com­
patible with the Solidisk Sideways 
System, which also uses some pins 
of this port. The reason is that the · 
Side\A.lays System uses them only 
briefly fo r identifying RAM banks 
during loading and saving oper­
ations. This does not affect their 
use by Plotmate (or o ther devices) 
in normal operation. 

However, the Plotmate plotter 
may also be connected to the com­
puter via the parallel printer port. 
This then leaves the User Port free 
for any of several input devices, 
such as the Marconi RB2 Track· 
ball , the AMX or Wigmore House 
Mouse, or the British Micro G raf­
pad. This situation can arise when 
you require both input device and 
plotter in operation at the same 
time - as when using Plotmate to 
digitise e .g. maps or drawings - or 

This review concentra tes on 
output from Inter-Chart by plotter, 
specifically the Linear Graphics 
"Plotmate", which costs £299 plus 
VAT. This is a flat bed plotter of 
"A4" size (but capable of produc­
ing composite plots up to A2 in 
size). It is deSigned for use espe­
cially (but not onlyl with the BBC 
Micro. To connect to other corn · 
puters - as well as to enhance its 
abilities with the Beeb - an "intelli­
gent" interface, conta ining both 
ROM a nd RAM, and costing 
£169.50 plus VAT, will soon be 
available. 

4-0 
S OL A R HEATI N G 

3 

INSTAllATION 
Inter-Chart comes as a Sideways 
ROM, for p lugging into your Beeb 
or, more li kely by now, your ROM 20 
or RAM expansion board. 

The Plotmate software is cur­
rehtly o n disc, which at least avoids 
having to find another ROM 

M J PER M ON TH 

TOTAL H E A T L OAD 

socket. However, a ROM version R HE .... T 
will be available from November. It S O L A " 
will cost only £ 15, plus VAT, both ::L 0 
for registered Plotmate owners 
and with ne\.V purchases. 

The P lotmate plo tter is con­
nected to the computer just like a 
printer, and is designed to use a 
parallel port, so avoiding a ll prob-
lems of seria l connection. It is nor- e..f.<:c.:a.. 
mallyconnectedto-the-!JserPort JA FE M A AP M A J U JL A U SE DC N O DE 
and leaves the parallel port free for 
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in close succession, as with CAD 
operations. 

GRAPHIC 
VALUE 
Bar and pie charts - like Figs 1 
and 2 - are of proven value in 
business. However, graphical pres­
entation not only shows up anom­
alies, it even allows you to distin­
guish between them. Thus in Fig 3 , 
since the right-hand peak has a 
matching trough, this is very prob­
ably due to incomplete fill ing of the 
tank. However, the left-hand peak 
has no corresponding trough, 
which suggests that one "fill-up" 
has not been recorded. The differ­
ence between the two anoma li es 
would be much harder to spot in a 
table of figures. Fig 4 in turn shows 
that the electricity consumption of 
refrigerators of given size can vary 
by a factor of two. 

PLOTTER 
PLUSSES 
Plotters have advantages over e.g. 
graphics printers for all three main 
application areas - business gra­
phics (reviev.md here) , artists gra­
phics (see the September review) 
and engineering drawing/CAD, 
which will be covered in a future 
article. 

A plotter - at least in conjunc­
tion with a computer of far-sighted 
design like the Beeb - hasa funde­
mental advantage over any 
printer. It can work to the fu ll inter­
Tlal resolution and colours of the 
computer, whereas the printer is 
always limited to the actual resolu­
tion of the screen. 

The Beeb is unusually well ­
endowed as far as the screen reso­
lution and colours are concerned, 
with up to 640 x 256 x 2 colours, 
requiring 20K of screen RAM. 
However, it supports 1280 x 1024 
x 8 colours internally, which would 
require 640K of screen RAM, and 
also be very expensive. It would 
also need a much more powerful 
processor - faster , to give adequ­
ate screen writing speed, and of at 
least 16 -bits to "address'" so much 
RAM. 

Hence the relative accuracy of a 
plotter (on the Beeb, at least) is 
given by the resolution of its "vir-

INTERCHARTIBUSINESS GRAPHICS 

USEFUL SOLAR HEAT MJ PER MONTH 
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tual" screen, which is 1 in 1024 
vertically. The actual screen (from 
which graphics printers take their 
data ) has only 256 lines, only one 
quarter as good. 

Furthermore, lines at any angle 
appear perfectly smooth. This is 
because both the X and Y stepper 
motors are driven together. Of 
course, the absolute accuracy is 
still finite, but th is is 0.1 mm or 4 
thousandths of an inch for the 
Plotmate. This may be compared 
with that of a sta.ndard dot-ma trix 
printer, which (in the "p lotter gra­
phics" mode) gives 576 dots over 
8 inches - i.e. 14 thousandths of 
an inch , only one third as good_ 

When using colours, a colour 
printer is constrained to produce 
just the two, four or eight colours 
that can be put on the Beeb screen 
(setting aside flashing or "mixed" 
colours) , whereas a plotter can use 
any number of colours. Any plott · 
ing program for the Beeb can use 
up to eight colours (whatever the 
screen mode used ), and Plotmate 
could plot them all. Moreover, 
colours on a plotter are produced 
at a single pass, and not by multi­
pass mixing. 

Hence even the best colour gra­
phics printers are limited by the 
screen modes of the computers 
they are linked with. Also (as a 
result ), they are typically little if any 
higher in resolution than the 
screens. For example, the Epson 
JX·80 gives 576 dots across 8 
inches in the "Plotter Graphics" 

MAY 
7.91. 

mode, and the Canon PJ IOROA 
gives 640 dots across 8 inches. 
These are half or less that of the 
Beeb internally, and hence of 
Plotmate. 

Another advantage of a plotter 
over a graphics printer is the ability 
to vary the width of the plotted line 
- especially below that of one 
screen pixel. For fibre tipped plot­
ter pens, the range of widths is 0.3 
toO.7 mm. Since the pen width has 
to relate to the character size to 
ensure legibi lity, 0.3 mm is used for 
small - e.g. A6 - plot sizes, while 
up to 0.7 mm is used for larger 
plots, and for shading a nd solid 
fills. 

Other advantages of a plotter 
include: 
- the abil ity to change the size or 
scale of the output freely (without 
changing the data supplied). 
- the ability to produce continuous 
smooth li nes, like those of a good 
draftsman. (Any limitations are 
li kely to be due t.o the application 
and driving software, as opposed 
to the plotting hardware). 
- the ability to produce both cross­
hatch ing patterns (for d ifferentia­
tion in black and white) and multi­
ple colours as required. 
- the ability to incorporate legends 
and titles in a wide variety of styles 
and sizes etc. 
- the abil ity to include special char­
acters which may be proVided by 
the plotter software. 
- the ability to produce output on 
transparent film for use in over-

FEB 
9 . 22 

APR 
9.29 

MAR 
H.81t-

head projectors, (lh is is not possi­
ble fo r example with impact print­
ers, but only those using ink jet or 
laser techniques). 

Finally, the Plotmate costs signi­
ficantly less than e.g. colour print­
ers such as the Epson JX-80 (im­
pact dot-matrix) or the Canon PJ-
1080A (Ink Jet ), which are only 
capable of producing replicas of 
the screen image, implying a much 
more lim ited resolution and range 
of characters, sizes and styles. 

TIlE PROOF 
Figs 1 and 2 have been chosen 
deliberately for comparison with 
those in the review of Inter-Chart 
in the November issue, which 
showed screen dumps produced 
by a dot-matrix printer (an Epson 
FX-80) in graphics mode. Com­
parisons of the line graphs (Figs 3 
and 4 here) show the plotted out­
put to even greater advantage. 
Only a plotter can produce contin­
uous straight lines at any angle, 
free from jagged steps. 

The reason why, in Inter-Chart, 
the pie chart is slightly polygonal, is 
that it was originally coded only to 
produce a screen image, (where 
this is not apparent). Wh ile a more" 
sided polygon could be adopted , 
this would require more triangles 
to be used when shading or filling, 
and thus take longer to plot. More-

CONTINuED OVER 
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over, 
within pie segments are also a 
function of Inter-Chart, not of 
Plotmate. 

This is proved by the fact that 
such discontinuities can be 
avoided by suitable programming 
e.g. in BASIC. (see the September 
revievJ). 

nle Figures also show the ability 
of the plotter to produce charac­
ters in djfferent styles - e.g. 
enlarged for headings (as on the 
bar chart, Fig 1 and the pie chart, 
Fig 2) or rotated sideways for 
labelling the V-axis (as in Fig 3). 

mE PLOTMATE 
SOFIWARE 
This comes in W O alternative ver­
sions - actua ll y the same 9K of 
code "assembled" into two differ­
ent locations. The "'Low" version 
sits just below the Mode 4 screen 
area, which allOlAlS all output to the 
plotter to be echoed on the-screen, 
but this reduces the space avail­
able for either the user's program 
e.g. in BASIC or for "packages" in 
the "Inter-" family - such as 
graphs in Inter-Chart. The test is, if 
you have enough room to bE: able 
to edit or display in Mode 0 , and 
you then switch to Mode 4 , you 
always have enough space for the 
Plotmate software. HOVJever, plots 
of even Mode 0 screen images are 
possible with this software, o n 
machines with Shadow RAM. 

The "High" version sits just 
below the Mode 7 screen area, 
which - since it is not a graphics 
mode - a llows only text 10 be 
echoed on the screen, but neither 
does it reduce the space for user's 
programs or "packages" at a ll (for 
a standard Beeb ). It still reduces 
the (initially greater) space in a 
Beeb with Shadow RAM, and runs 
with BASIC, but not yet with Inter­
Chart. 

The ROM version will leave the 
maximum space e.g. for charts in 
Inter·Chart and programs and 
data in BASIC, as well as allowing 
p lots of Mode 0 screen images, 
even with a standard Beeb. 

The reason why Plotmate is so 
versatile, is that it intercepts the 
OSWRCH vector, and routes it 
the plotter. This works prclvicted 
that the software is 
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not write 
screen. In additio n, the -PI,otrnal.e 
software also recognises I 
VDU statements, and responds 10 
several of them. For example, a fter 
being SUitably enabled, it will 
prompt the user to change the pen 
for one of the specified colour. 
Thus exactly the same Inter·Chart 
graph or BASIC program may be 
used to produce plots : 
- in black and white o nly on paper 
- e.g. for reproduction by photo· 
copying.· in multiple colours on 
paper - e.g. for use in a report for 
clients or top management. 
. in multiple colours on film - e.g. 
for presentations using overhead 
projection. 

Earlier versions of the Plotmate 
software set Up the function keys 
so that the various functions could 
be called from BASIC and Logo, 
amongst others. A revised version 
has been developed which extends 
this facility to any "language", 
including Inter-Chart. After the 
Plotmate software has been 
loaded into RAM, the functions 
available on the red keys are :­
Enable plotting, disable plotting, 
enable cursor keys to drive pen, 
move pen to "home" position (bot· 
tom left) , li ft pen, lower pen, and 
move pen to "park" position (bot· 
tom right). 

Since Inter·Chart selects Mode 
o by default for both Edit and Dis­
play Modes, and the Plotmate sof­
tware resides within the Mode 0 
screen area of RAM, it needs to be 
re· loaded fro m disc quite often. 
This too may be done by using a 
function key, f7. 

All these functions are available 
from the Edit and Display modes 
of Inter-Chart, by pressing Shift­
Control as well. 

MANUAL AND 
DFMONSlRAT­
IONS 
The manual is in a PVC·bound 
ring binder, in the same cyan 
colour as used o n the Plotmate 
itself. The manua l has separate 
numbered sections, doubtless "to 
al low for future expansion", and a 
contents list, but - as usual with 
this format - no index. It includes 
several short listings to illustrate 
the full facil ities o f Plotmate and its 

is no 
(or any 

H''''''",o, the sys· 
tern disc colntainsseveral excellent 
demonstration programs, written 
in BASIC, which may be listed out, 
a s well as plotted . 

PLOTMATEIN 
USE 
ProdUCing presentation quality 
business graphics is remarkably 
Simple, when using Inter·Chart for 
creating the chart or graph, and 
Plotmate for output , esr cially if 
you accept the defau t values. 
Making use of more of the versatil· 
ity of Inter-Chart and Plotmate 
naturally requires more study and 
effort in the first instance. How· 
ever, a ll the operations required 
can be embodied in an EXEC fi le 
for repeated use. 

The first step in producing a plot 
from within Inter-Chart is 10 create 
on·screen what (or part of what) 
you want o n paper. 

Figs 1 t04showwhat is possible, 
including the ability of Inter-Chart 
to produce graphs with logarith· 
mic scales. This is done quite auto· 
matically, so it is simple to vievJ the 
data aga inst both linear and log 
scales in turn , to see which suits it 
better. One of the most powerful 
features of Inter·C hart is the ease 
with which headings may be edi t· 
led for best effect, whether on 
single or even on multiple, over' 
la id , graphs. The default character 
size is very dose to Mode 4, so edil · 
ing on·screen gives a good idea of 
what will come o ut o n paper. 

With the plotter switched on and 
its data lead connected, the sof­
tware may be loaded into the Beeb 
simply by pressing S hift·Break, 
after which plotting should be dis­
abled temporarily with n. Pens are 
fitted by twisting into place and the 
paper is held by flexi ble magnetic 
strips. P lotting is best initiated from 
Display Mode, which a llows you to 
reset the axis ranges from their 
default values, if required. Further· 
more, it is necessary, with the pres· 
ent disc-based, RAM-resident sof­
tware, to select Mode 4 , in order to 
leave room for the "LOVJ" version. 
However, this is less of a limitation 
than it may appear, since the plot­
ter sti ll works with the fu ll 1280 x 
1024 internal resolution and all 8 

i , and uses its 
own characters. 

The only disadvantage is that 
any loss of characters (by trunca· 
tion) from Ihe axis labels shown on 
the screen cannot be re.o:;tored by 
the plotter. With the forthcoming 
ROM-based Plotmate software, 
plotting will be possible from any 
graphics screen mode. Meanwhile, 
if the disc·based software has been 
ovelWTitten, it may be re·loaded 
with Shift-Ctrl-f7 . 

The secret of understanding 
how Plotmate works is to realise 
that it plots on paper exactly as the 
e lectron beam writes on the 
screen, but very much slower. 
lllUs, to initiate plotti ng, il is neces· 
sary to cause the screen to be re· 
written. This may be done in 
several ways, without a ltering the 
image on the screen, as many of 
the keyboard commands in Inter· 
Chart have "no·change" options. 
Perhaps the most appropriate is f1 
- "Select Mode", which re turns 
"Which Mode ?", whereupon you 
should answer "4". 

Plotting will then take place, 
with the image being echoed 
Si multaneously 10 the screen. 
AftelWards, it is wise to disable the 
p lotter - with Shih-Ctrl-f2 - to 
prevent further screen writing 
being added to the plot. 

That is all there is to it, provided 
you are happy with the default set­
tings of Plotma te. 

FANCY 
PLOTI1NG 
Use o f other Ihan the default size 
and shape of characters -
amongst many other things - is 
enabled by a VDU 23,255 state­
ment, either from within Inter· 
Chart or from a BASIC program. 
VDU 23 is normally used to re·pro· 
gram displayed characters, so this 
choice is quite logical. The second 
term implies that character 255 is 
being re·defined, a nd should not 
therefore be re-defined by the 
user's program. 

The usage by Plotmate of the 
VDU 23, n statement is consistent 
with that of the Beeb, in that it is 
followed by eight "arguments" or 
parameters. These are used to 
define ,- Height, Width, Slant, 
Orientation, Pen Speed, Special 
Functions, Shading and Scale. 
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The first four apply o nly to charac­
ters, whi le Shading applies to both 
li nes (the type of dotted lines) and 
triangular and rectangular fills (the 
density of shading or hatching) , 
The fifth argument controls the 
Pen Speed, but only during actual 
li ne drawing operations. The pen 
always moves at top speed when 
off the paper and when doing 
shading. 

The sixth argument of the VDU 
23,255 statement - the Special 
Function - may have several 
values. 

When seeking to reset this state­
ment to other than the default 
values. you must set the Special 
Function argument to something 
other than 7. For simple changes 
to character size etc., SF should be 
set to O. 

Putting SF- 1 a llows you to re· 
origin the plotter - e.g. by enabl­
ing the cursor keys, and driving the 
pen (up) to a pencil mark. This 
enables multiple plots to be placed 
alongside each other. 

If you enable plotting in multiple 
colours with SF- 4 , then any 
colour changes will be: Signalled on 
the screen, with messages in Mode 
7. In this case, echoing to the 
screen will cease, since Mode 7 is 
no t capable of high-resolution gra­
phics. 

The seventh argument - the 
Shading parameter - only quali­
fies the existing dotted line type; it 
cannot change a solid line to a dot· 
ted one. The reason is simply that 
the effect is global, and if one line 
were so changed, a ll the lines of 
that graph - including even those 
in the characters - would be 

, , , , 
-¥, , 

+ 
+ + 
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affected. 
Both Inter-Chart and Plotmate 

have faci lities designed to help dif­
ferentiate pie segments and bars in 
business graphics (and areas gen­
erally for Plotmate) by pattern 
(which shows in black and white), 
as well as by colour. It turns o ut 
that there is no confl ict, with 
Plotmate rendering very well the 
d iagonal shading generated by 
Inter-Chart. It can be set within 
Inter-Chart, using Menu option 6, 
by using Plot Option I and a 
Colour option such as 17. (see Fig 
1) Shading of other densities and 
angles may be achieved with other 
values of the Colour option. 

Alternatively, the Shading par· 
a meter with in the VDU 23,255 
statement in Plotmate may be 
enabled with SF~8 and then 
applies wherever triangular a nd 
(rectangular ) block fill ing is 
invoked. Thus it may apply in the 
segments of pie charts. and in bar 
charts created .using Inter-Chart. 
With plotters, the least possible 
shading should be used, since high 
densities are very time-consuming. 
In the case of Plotmate, solid filling 
means drawing lines (.'Very 0.1 
mm. However, less dense shading 
is also available. 

'rhe Plotmate software has an 
internal numeric range (or virtual 
sheet) of +!- 16383 in both Xand 
Y directions, Beyond this, it "wraps 
around", much like the Beeb 
screen, This a llows it to handle 
data which is outside the current 
p lotting "window". For example, a 
partial (or incorrect) plot may 
leave the A4 page at one point , 
and return at another, havi ng "vi-

sited" a point o ff the page, but 
within this virtual sheet. This is 
known as "clipping" the plotting 
data, and applies to MOVE and 
DRAW operations, to triangular 
and block fills, and to characters. 

What the X and Y values repre­
sent on the plotter is determined 
by the eighth argument in the VDU 
23.255 statement - the Scaling 
Factor. With the defa ult value of 
SC - 120, it will plot X - 0 to 
1522 and Y - 0 to 1039 on an A4 
sheet. This may be compared with 
the screen of the Beeb, which 
shows X - 0 to 1279 and Y - Oto 
1023, expressed in the internal 
units. Thus this scale is suitable for 
shO\.Ving the whole screen image, 
with a margin around it, a nd is 
taken as "full size", Correspon­
dingly, a t a reduced scale, such as 
SC ~ 64 , Plotmate will plot X - 0 
to 2854 and Y - 0 to 1948 on an 
A4 sheet. The scale range is from 
SC - 1 to 255. 

The use of a global scaling par· 
ameter means that the overall 
appearance of a plot can be 
checked at a small scale, which 
uses less paper and ink, and can be 
drawn faster. The final p lot can 
then be done at any other size, 
while retaining a ll the proportions, 
by changing this single parameter. 

Plots at reduced scale also a llow 
more tha n one graph to be placed 
adjacent on a Single A4 sheet. 
Both the revised origin (for a ll but 
the first) and the corresponding 
scale (smaller than the default of 
120) may be set together in a 
single VDU 23,255 statement. No 
change to the actual data for plott­
ing is required, 
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Plotmate plots everything it 
"sees" on the screen, including 
graphs overlaid by (nter-Chart. 
HOVJever, the overlays are "trans­
parent", and so you may see 
detai ls of the graph beneath on the 
plotter, whereas they are overwrit­
ten on the screen. This is especially 
likely if you ar~ using shaded fills 
on the plotter to represent solid 
fi lls on the screen. Put another 
way, the plotter cannot erase the 
image on the paper, while the elec­
tron beam can re-write that on the 
screen. 

In practice, this minor (i nherent ) 
limitation can usua lly be overcome 
- as in the overlaid bar charts in 
Fig I . Instead of plotting both 
graphs at once, they were plotted 
separately. This avoided the off­
setting to left a nd right that Inter­
Chart normally provides (see the 
Figure in the November issue), and 
hence no unwanted details of the 
bottom graph are visible. 

When plotting graphs separ­
ately on top of each other, you 
should ensure that the axis ranges 
are the same for a ll the noverlaid" 
graphs. Also you should select 
graduation lines on o nly one graph 
(if any) to reduce the amount of 
redundant plotting. 

ENHANCED 
PLOTI1NG 
For still greater flexibility when 
using Plotmate, it may be neces­
sary to resort to BASIC pro· 
gramming (as opposed to using 
o nly Inter·Chart ). Th is need not be 
at a ll daunti ng, even to business 
people, since relevant examples 
are given in the Plotmate manual. 
Also, it is always possible to 
achieve a plot without BASIC pro' 
gramming, or even using the VDU 
23,255 statement to re-set any­
thing. These are simply available 
as options, to improve further the 
appearance of plots - e.g. for spe­
cial presentations. 

You can always check your 
BASIC programming very simply 
by entering MOVE x.y directly 
from the keyboard. This a llows 
you to check your starting pen 
position without marking the 
paper, Another very useful trick 
when adding to an important 

with either Inter-
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Chart graph overlay or a BASIC 
program e.g. to plot larger, side­
ways or special characters, is to 
cover it with thin scrap paper (fan­
fo ld is ideal) . -rnis should be 
secured outside the plot area -
e.g. by "Bluetack" - and can then 
accept your test run, and allow you 
to check it before the final p lot. 

The accompanying figures give 
some idea of the possibilities 
which may be achieved both by the 
VDU 23,z55 statement alone, and 
by this in combination with short 
BASIC programs. Thus Rg 1 used 
default settings save for the head­
ing, which was produced using the 
VDU 23,255 statement, and a spe­
cial overlay, while for Fig 2 the gen­
eral text has been reduced in 
width, using the VDU 23,255 
statement. and the main heading 
was produced using a short BASIC 
program. Fig 3 was a lso produced 
using default settings, save (or the 
name of the Y axis, which again 
required a short BASIC program 
and Fig 4 was produced with a 
VDU 23,255 statement to reduce 
the width of all the text (and so fit it 
in the space available). This Figure, 
like Fig 1, is an example of combin­
ing several. graphs on oneplot, just 
as is possible on'screen within 
Inter-Chart. Thus the data points 
and the two boundary lines are 
from three separate graphs. 

In fact, a ll these special headings 
could be produced from within 
Inter-Chart, using the special over­
la\1 tech,nique .. This involves enabl-

68000 67000 

MILES 

ing pen-changing with SF-4, 
since this results in pauses and 
prompts at several junctures -
notably between drawing the 
graph proper, and adding the 
headings. By creating a minimal 
overlay graph to carry the heading 
a nd to be plotted separately, enter· 
ing an appropriale VDU 23,255 
statement, a nd only fitting a pen 
for the heading phase, the desired 
result may be achieved - as in 
Fig 1. 

SPECIAL 
CHARACTERS 
The ultimate example of the 
enhancements of business gra· 
phics produced with Inter-Chart, 
possible by BASIC programming, 
when plotted with Plotmate, is the 
extended character set available. 
(See Fig 5). The numbering shown 
is in hexadecimal, but an equiva­
lent table can be produced in deci­
mal. The specia l characters in the 
lower ha lf of the table are not 
directly printable - either by the 
Beeb on-screen or by any dot­
matrix (much less a daisy-wheel) 
printer without special setting up. 
HOVJever, they may be printed on 
Plolmate from a BASIC program 
by spelling them out indiVidually as 
CHR$(m ), CHR$( n) etc. - where 
m and n are in either decimal or 
(prefixed by "'&", as usual on the 
Beeb) in hexadecimal. This is con­
sistent with most standard 
BASICs, but with typical Acorn 
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elegance, they may also be spelt 
out more shortly as VDU m, n etc. 

REPEATED 
PLOTI1NG 
If you are using Plotmate regularly, 
you will soon learn the fevJ com­
mands needed for plotting busi­
ness graphics, and even the syntax 
of the a ll -powerful VDU 23,255 
statement. Furthermore, for those 
who are less familiar, EXEC files 
may easily be set up to control 
Inter-Sheet, Inter-Chart, and any 
necessary BASIC programs, which 
can together take in raw data and 
deliver a finished plot of presenta­
tion quality. (I hope to deal with 
this in a future article). 

The power of EXEC files (which 
are only possible with disc sys­
tems) is that they can call any "lan­
guage", such as BASIC or Inter­
Chart, and run a program or 
"package" in it. This is possible, 
without the EXEC fi le itself being 
overwritten, since it is read charac­
ter-by-character from the disc into 
the keyboard buffer, as though 
input by a "robot" user. 

SPEEDY 
PLOTI1NG 
Considering the much higher 
effective resolution, Plotmate is 
remarkably fast compared with a 
graphics printer screen dump. This 
is because a plotter needs only to 
o utput the information in an image 

(e.g. the outline or the graph) , 
whereas a graphics printer dumps 
the whole screen-full, (and with 
multiple needle blows per pixel , 
which effectively increases the 
time taken ). 

The main graph of Fig 1 was 
plotted in only 1 minute, 45 sec­
onds, while the shaded bars took 
an additional 5 minutes 20 sec­
onds. Even so, a total time of some 
seven minutes is far less than most 
users could achieve unaided, espe­
cia lly for such a profeSSional result. 
Fig 3 was plotted, complete with all 
the graduation lines and the two 
headings in just five minutes while 
plotting Fig 4 took only about four 
minutes. 

LOW COST 
PLOTI1NG 
All the Figures were plotted on 
ordinary bond paper, wi th pens 
using water-based ink, and the 
default (highest) pen speed sett­
ing. They are thus representative 
o f "good commercial practice". An 
even more polished appearance 
can be achieved - e.g. for exhibi­
tio n displays - by using glossy 
paper, oil or spirit -based ink, and 
the slOlNest pen speed setting. 

Amongst the consumables, only 
the cost of pens is significant -
and that not very. They cost 
around £7.50 for a pack of six.. 

CONCLUSION 
Inter·Chart and PJotmate are even 
more effective together than they 
are separately. Any business or 
academic department with a signi­
ficant requirement for presenta­
tion graphics should invest in such 
a team. After a ll , both could easily 
be afforded by spending only a 
fraction of what you saved by not 
buying an IBM! 

Inter-Charl is produced by Com­
puter Concepts and is available 
now from computer dealers. Their 
address is Gaddesden Place, 
Hemel Hempstead, Herts. HP2 
6EX. Tel: (0442) 63833. 
Plotmate and its accessories are 
available now from computer 
dealers, and direct from Linear 
Graphics Ltd. They are at 28 Pur­
deys Way, Rochford, Essex, SS4 
I NE. Tel: (0702) 541664. 
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BBC Micro and Electron 
by Gavin Haines, by 
McGraw Hill and priced at £11.95 
is a standard introduction to the 
BBC a nd Electron. Opening up 
with the "Babbage to BBC" and 
moving on to a rather mixed bag of 
material. The sort 9f hints and tips 
found in the magazines are com­
bined with sound reference mate­
rial, especially the breakdown of 
memory useage. 

Unfortunately there's some 
confusion about filing systems 
"AFS for use with second proces­
sors" - what's that? There's also a 
bit of a dated feel with no knowl­
edge of the Electron Plus 3. 

Still it 's an easy read and quite 
entertaining with Mr Gradgrind 
(Nickolas Nickelby) and Socrates 
dragged in at one point. 

The book rather lacks the depth 
that a specia list book can proVide 
and only adds to a pile o f "general 
introductions", none of them able 
to be comprehensive or up to date . 

The cursory notes on disc filing 
and Econet and an assembly lan­
guage section which promises well 
but has to break off just as it gets 
interesting are cases in point. 

Computer Spreadsheets by 
Nigel Day and Owen Rees, 
published by BBC Publications for 
£6.95 is a great book for the unin· 
itiated spreadsheet user. Their 
pOIAIer is tempting the BBC busi­
nessman but you need a helping 
hand to get going. 

This book throughout sticks to 
its promise "to play the part of a 
freind who has used spreadsheets 
helping you to find a ll about them" 
/Ilie early chapters are very help· 
ful and easy to understand. A var­
ietyof examples from Ultracalc are 
displayed. Visicalc and Lotus 123 
provide interesting comparisons 
for the BBC Micro OIAIner using 
Ultracalc, Intersheet or VievJSheet. 
He certainly won't feel shortch­
anged by the faci lities offered by 
the software. 

Progress is logical, from calcula­
tor type work to formatting screen 
display, labelling and decimal 
places. SaVing, printing and "tem­
plating" are explained before pro­
ceding to "What if?" calculations. 

Commands, functions and the 
order of re-evaluation are consid­
ered and the usefulness of spread· 
sheets in loan analysis and trial 

budgets . Spreadsheels 
can get unweildy and in "Bigger 
Models" the book deals with edit· 
ing features, inserting, moving and 
copying. At th is stage of the book 
full value is gained by actuallyprac­
Using with the examples o n your 
spreadsheet. They are realistic 
examples, the sort of thing you 
would perhaps be devising your­
self anyway. 

IF...THEN constructs within a 
model and the use of Ultracalc's 
"look up" function are two very 
important sections, dealt with 
inadequately in the manuals and 
perhaps overlooked by many 
users. 

A "worked example" provides a 
games league model for a rcade 
game players, proving that spread­
sheets can be handy for a ll sorts of 
application, not just financia l. 

Appendix 9, a complete design 
for a horse show (dressage) sche· 
dule confirms the flexibHity of 
spreadsheets once again, sitting 
alongside other appendices on 
Household Budget, Invoice with 
Price List, Telephone Directory, 
Loan Repayment Chart, Expenses 
Claim Form, Cricket Analysis and 
Car Expenses. 

The book finishes with a look at 
possible advanced fa cilities and 
chOOSing a spreadsheet program . 
An excellent finish to a remarkably 
useful book. Ultracalc users will 
get most from it but other spread­
sheet owners can easily tailor 
examples to their own software. 
Great value if you are hooked on 
spreadsheets. 

Practical Hardware Projects 
by Joe T elford, published by Cen-
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tury Communications. Price: 
£8.95.Recommended reading for 
anyone about to embark on the 
tricky subject 0 interfacing and 
hardware project bUilding. It's a big 
leap from software to hardware. 
You have get your hands dirty, so 
to speak. A whole new set of skills 
have to be learned a nd this book is 
less likely to baf/Jeyou than any yet 
published for the BBC Micro. 

It assumes no previous knowl­
edge of the subject, repeats infor­
mation and tips where necessary 
and uses clear diagrams. The 
descriptions o f equipment leaves 
no doubt about what you should 
ask for at your local electronics 
store. 

InterfaCing concentrates on the 
analogue, user and cassette (mo­
tor control) ports. S tarting with the 
make-up of suitable connectors, 
each section, on analogue and on 
user port, details a number of inter­
esting projects. For analogue port: 
voltage, ohm, capacitance and 
amp meters; measurement of heat 
and light, a touch switch and a 
paddles/joysticks section. For user 
port: a coin board, windspeed 
meter, piano type keyboard, out­
put buffer, LED indicator, traffic 
lights simulator and relay board; a 
combination lock, movement 
detector and accelerometer. 

There's a section on controlling 
motors, which leads into Bee­
buggy, its control and monitoring 
feedback from it. this involves fol-
10000ng a white line, an obstacle 
detector and gradient detector and 
'Drop' detector. 

The final chapter presents three 
"upgrades" or modifications for 
the BBC Micro itself. The hard· 

ware disabling of the Break key 
has and will find applications in 
schools and where the BBC is 
used for display purposes. Fitting a 
DIL switch to the keyboard links 
enables a choice of screen mode at 
start-up, auto-boot on Break and 
selection o f disc drive speeds. If 
you've got shadOlAl RAM or a sec­
ond processor why not show off 
and start up in the Mode of your 
cho ice? 

The last of the three projects is a 
simple but effective software pro­
tection device and will spark off 
many further ideas. An analogue 
port dongle doesn't stop those 
who wish to hack the code but it's a 
nice project to demonstrate the 
concept. A list of suppliers and an 
external po..ver supply are the 
standard appendices which com­
plete the book. 

Because the projects are based 
o n the author's practical experi­
ence, they should prove ideal for 
the classroom with one team 
debugging the software, another 
layi ng out component on Vero­
board. coming together to test and 
then use the resufting device. The 
hobbyist breaking nevJ ground wi ll 
also find a friend in this well pro­
duced book. 

The Programmers' Trouble 
Shooting Guide for BBC and 
Bectron by Piers Letcher, 
published by Century, price £7.95 
is a "versioned" book, available in 
similar form for various machines. 
Although the author claims that 
problems particular to VJI'iting sof­
tware in BBC BASIC are dealt 
With , the text doesn't really bear 
him out. 

Indeed the book rather strays 
from the area indicated by the title 
and becomes yet another r€\.VIite 
of the User GUide, a general intro­
duction taking the reader nowhere 
special. There are certainly a num­
ber of peculia rites about pro­
gramming in BBC BASIC and lots 
o f interesting facts about the 
implementatio n of the language, 
but they are not in this book. They 
are to be found in numerous spe­
cialist magazine articles every 
month. 

The enthusiast will learn noth­
ing from this book, the beginner 
will regret buying it when he com-
pares some older but better 
introductions. • 
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BBC MODEL B PROJECTISIDEWA YS RAM 

Mike Harrison 

Sideways RAM on the BBC can be 
implemented in one of two ways: 
You can fit two RAM chips into a 
ROM board, if you have one, or 
you can buy a RAM-only unit. The 
first is fine if you already have a 
ROM board, as the chips are only 
about £5 each (Sept.). This article 
shOVJS how these same chips can 
be used without a ROM board, i.e. 
in place of a RAM only board. The 
total cost is about £10 for the RAM 
chips, plus about SOp for the other 
chip used. 

This cheap solution gives the 
same facilities as most ROM board 
based RAM, i.e. Auto·write (any 
write to memory in the ROM area 
~ to RAM, so data can be 
LOADed into it direcdy, and 

machine code (e.g.ROM software) 
can be assembled directly to the 
RAM.), and the option to put on a 
Write protect' switch, to protect 
data stored in the RAM. 

The key to the low cost, and 
ease of construction is the way that 
it is built: by 'piggy-backing' the two 
RAM chips, and plugging the bot· 
tom one into one of the BBC's 
ROM sockets. 

GEllING 
lECHMCAL 
Each of the RAM chips can hold 
8K bytes of data, so two are 
needed to fill the 16K ROM area. 
External circuitry is needed to con-
trol which RAM chip is active, and 
to handle the writing of data to the 
RAM (and disabling of other 
ROMs when the RAM is written 
to) . These functions are perfonmed 
by a 74LSl58 chip, which is a 
quad 2-input inverting multiplexer 
(don't worry if you don't know 
what that means, this .isn't a tuto­
rial on logic deSign, so just take it 
from me that it works!), 

ultra cheap sideways RAM. 
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The circuit is shov.m in fig. I . 
lC3a selects which of the 2 RAM 
chips is accessed. le} is active 
from &AOOO to &BFFF, and IC2 
from &8000 to &9FFF. lC3b,c 
determine when the RAM is active 
- when the 'Chip Select' line from 
the socket is low, or the Read/ 
Write line is low AND the 'Area 
Select' line from 521 is low. 1C3d 
disables the ROMs when a Write 
occurs. The 'Read/Write' line is 
taken from pin 1 of ICn, as this is 

~ri~gh~t~n~ruct~to~th~e~R~O~M~.~ ______ ~::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::~III 
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£8.00 DISCOUNT offered for T.D. ROMs to those users wishing to up·grade to REPLAY. (Mail Order Only). 

VISA 

Available by post from: 
V INE MICROS, MARSH BOROUGH, NR. SANDWICH, KENT CT13 OPG. ~ 

Telephone : (0304) 812276 
(or your local Dealer) 
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B+ ~'rJlnt into the shadow RAM itself, 
instead of into EPROM, since they 
both start at &8000. It would be 
rather fiddly to get it there, because 
we cannot *LOAD straight into 

not work in any case. Although it 
shares the same address space, 
shadow RAM is ignored com­
pletely when the computer sufJ'Mr 
that area; but this method would 

r
/_a_n_c_o.;.p_e_s_ta_k_e __________________________________ --I examines the sideways sockets. 

This is what forces us to put the 
program in EPROM. The only 
other approach would be to mod­
ify the operating system initialisa­
tion routine, which is virtually 
impossible, 

This article sets Qut to do two 
things. To start with, it will show 
you how to make use of the extra 
memory on your BBC Model B+ , 
revealing some of the secrets not 
explained in the User Guide. 

It will a lso show you how to write 
a program to put on EPROM. If 
you do not already possess an 
EPROM programmer, perhaps 
this will provide you with a good 
excuse to buy one! The routines in 
the program are worth studying 
an~ay " you may be able to adapt 
them for your own purposes. 

The program itself provides a 
very useful and effective facility for 
anyone who uses a printer. When 
printing, the BBC Micro places the 
text to be printed in a prin ter buffer 
in the computer's memory. A 
printer driver program, which is 
part of the operating system, takes 
the text out of the buffer again and 
sends it to the printer , The speed a t 
which it does this depends on the 
printer: a da isy...vheel is usually 
much slower than a dot matrix, for 
example. 

The printer buffer is very small « 

it can only hold 63 characters at a 
time « so it will take the computer 
a lmost as long to send all the t(~Xr 
through the buffer as it takes the 
printer to pul in on paper. Mean­
while, you cannot use the compu­
ter for anything else. If the buffer 
was a decent size , the computer 
would be free for other work much 
more quickly. Some printers have 
a small buffer of their own, which 
helps a little , and yo u can also buy 
add-on buffers at a price. A f€\AI 
applications programs, such as the 
Wordpower worclprocessor, solve 
the problem by providing back­
ground printing. The program 
described in this article allows you 
to make your own buffer, holding 
just under 12k of text, for the cost 
of an EPROM. You can of course 
use if for printing BASIC program 
listings, but it should also work for 
almost any task involVing printing. 

WHAT IS 
SHADOW RAM? 
At first sight the Model B+ seems 
to offer a great deal more RAM 
than the Model B, but it is not 
immediately obvious where this 
extra 32k is or how it can be used. 
The shadow screen is explained in 

92 

Printer Buffer ROM - real 
value from your extra 

RAM. 
chapter 42 of the ne\.V User GUide, 
and this accounts for 20k. But 
what of the remaining 12k? 
Th~ User Guide keeps remar­

kably quiet about it " the 12k of 
'shadow' RAM (or 'sidevJays' RAM 
or 'paged' RAM) does not get a 
mention until page 452. It is then 
disposed of in about a dozen lines, 
two of which contain the ominous 
statememt that it is 'not necessarily 
applicable to other Acorn pro­
ducts'. 

This dire warning, which gives a 
completely nevJ meaning to the 
term 'volatile RAM', suggests that 
our Shadow Print Buffer (SPB) 
program may not work on the 
BBC Model C " if and when such a 
machine appears, That should not 
stop us from using the shadow 
RAM while it is here , and it is a pity 
that the User Guide is so coy about 
it. 

in fact the shadow RAM occup­
ies the same position in the com­
puter's memory map as a sid€\AIays 
rom or EPROM would. The BBC 
Micro allows several different rams 
to share this space, and can select 
or 'page in ' the particular rom it 
wants to use at any given moment. 
The BASIC rom is normally paged 
in when you switch on, but if you 
have disc drives the DFS rom will 
be paged in every time you use 
them. The shadow RAM on the 
Model B+ can be paged in and out 
rather like a rom, which is why it is 
sometimes called paged RAM. 

The total amount of memory 
space which can be shared by 
paged roms or RAM is 16 kilo ­
bytes, and occupies the addresses 
from &8000 to &BFFF inclusive. 
However, there are only 12 kilo­
bytes of shadow RAM, because 
that is what happened to be left 
over when the 20k of shadow 
screen had been provided (32k is a 
nice raund figure where memory is 
concerned). This leaves 4k of 
memory, from &BOOO to &BFFF, 
which is not part of the shadow 
RAM. 

What if it were possible to put a 
machine code program in this 

spare 4k, which used the 12k of 
shadow RAM to carry out some 
background task? It would be like a 
self- contained unit within the 
computer, with its own private 
RAM. Well, it is possible, and th is is 
what the SPB program does . 

THE SPB EPROM 
In some ways, the SPB program is 
constructed like any other side­
ways rom. It is designed to be 
placed on a 16k EPROM, even 
though the actual code is less than 
lk in length. Th is is unavoidable, 
because there has to be some code 
at each end of the 16k; but 
EPROMs are becoming so cheap 
now that this method is still far 
more economical than buying an 
add·on buffer. 

When the BBC Micro is 
switched on, or the BREAK key is 
pressed, the computer looks at any 
chips plugged into the sid€\AIays 
sockets to see what they are. In 
order to be recogn ised, each rom 
or EPROM must start with a 'ram 
header' at &8000. This is a set of 
information in a particular format 
« the details are expla ined in Be­
ginners' ROM in this issue. 

Amongst other things, the ram 
header tells the computer whether 
the socket contains a language or 
a sendce program (or both). Put 
very simply, the difference is that a 
language takes over the whole 
running of the computer, whilst a 
service is performed every now 
and then as a sort of subroutine. 
Thus BASIC is a language but the 
DFS isa service, TIle SPB program 
is a lso a service, and should work 
whatever language you are using. 

WHY NOT PUT 
THESPB 
PROGRAM IN 
SHADOW RAM? 
It would be very convenient if we 
could put the ram header for SPB 

The SPB EPROM therefore 
starts with a ram header at &8000. 
The rest of the SPB code is located 
at &BOOO, so that it does not con­
flict in any way with the 12kof sha· 
dow RAM. The SPB needs 12 
bytes for variables, which it stores 
at &8000. All the remainder of the 
shadow RAM, from &800C to 
&AFFF, can be used for the print 
buffer. This gives a buffer size of 
&2FF4 (12,276) bytes. 

How can the variables be stored 
in the same address space as the 
ram header? The answer is simply 
that the variables are in the sha­
dow RAM, whereas the ram 
header is in the EPROM. They will 
never need to be paged in at the 
same time. 

SO WHY PUT 
MOST OF THE 
CODE AT 
&BOOO? 
It would in fact be possible for the 
rest o f the SPB code to follow 
immediately after the rom header, 
occupying the same address space 
as the print buffer. ~111€ EPROM 
has to be paged in while the code is 
runn ing, but there are means by 
which it could read and write the 
shadow RAM al the same time. 
These methods are rather long­
Winded, however, and there is a 
much better way. 

A simple technique, barely 
hinted at in the User Guide, allows 
us to page in both the shadow 
RAM and the EPROM at the same 
time. While this 'split paging' is in 
force the operating system will 
assume that addresses in therange 
&8000 to &AFFF refer to shadow 
differen t commands are used to 
turn the buffer on and off, or so 
that the program asks for confi r­
mation if the current buffer is not 
empty. 

The standard print buffer will be 
re-selected if BREAK is pressed. 

The final section of SPB is the 
one which does all the work. It puts 
RAM, while addresses from 
&BOOO to &BFFF refer to our 
EPROM. By putting the main part 
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of our code at &BOOO we avoid the 
need for any tricky methods of 
accessing shadOVJ RAM . 

SPUfPAGING 
When the operating system wishes 
to communicate with a particular 
sid0JJays rom, it selects it by plac­
ing the rom's number into a 'paged 
rom select register', which lives at 
&FE30 (part of the SHEILA area) . 
A copy of the number is also kept 
in zero -page location &F4. 

The rorn number is the number 
of the socket the chip is plugged 
into. The socket numbers are listed 
on page 407 of the B+ User 
Guide, under ' FX142. 

The shadow RAM can be 
selected just as if it were a rom si tt­
ing in Cl socket w ith the number 
L2R. In fact putting any number 
from 128 to 255 (that is, with the 
top bit set) into the paged rom 
select register will ensure that 
addresses from &~OOO to &AFFF 
refer to shadow RAM. 

But what will happen if a call is 
made to an address in the range 
&BOOO to &BFFF" Suppose the 
paged ram select register contains 
131 (1000001 1 in binary). 
Although bit 7 is set, the call can­
not refer to sidevJays RAM because 
that stops at &AFFf. The operat­
ing syostem therefore looks at the 
bottom four bits and assumes they 
refer to a paged rom. In this case 
the bottom four bits contain 001 1 
(binary), or 3 (decimal). The call 
will therefore be directed to the 
ram (or EPROM) in socket num· 
ber 3. 

So all we have to do to select our 
SPB EPKOM and shadow RAM at 
the same time is to find out the 
socket number of the EPROM, 
add 128 to set the top bit, and 
place the resulting number into the 
paged ram select register. 

HOWTIlESPB 
PROGRAM IS 
ORGANISED 
lhe SPB program has four main 
sections. First there is the ram 
header, which we have a lready 
mentioned. Then comes another 
obl igatory section which d isplays a 
title and version number when 
' HELP is typed. 

The third part contains the 
initialisation and cancellation 
procedures. The SPB utility can be 
initialised at any time after switch· 
on by typing 'SPB. To cancel it, 
reverting to the standard printer 
buffer, type 'SPB again , and so o n. 
If you wish to experiment you 
could modify the program so that 
characters into the buffer and 
takes them out again, and answers 
questions about the buffer status 

when required . The SPB code 
gains control o f these activities 
because three vectors in page 2 of 
the computer's memory are 
altered when SPB is initialised. 
These vectors are addresses, 
which normally point to standard 
operating system routines. 'fhe 
SPB program alters them to point 
to its own routines. Any other cor­
rectly-written program (such as a 
word'processor or BASIC itself) 
which wants to do something with 
a buffer will 'indirect' its call s via 
these vectors, rather than jumping 
straight into the standard routines. 
Alternatively it wi ll use OSByrE 
calls, which in turn use the vectors. 

VECfORSAND 
SIDEWAYS 
ROMS 
There is a slight complication 
when it comes to using vectors 
with sidevJays roms and EPROMs. 
In our case, we wish to make the 
vectors point to code somevJhere 
above &BOOO. But the call to our 
code might come from normal 
RAM, or another sideways rom, or 
from the operating system itself. 
How will the computer know that 
the vectors are meant to point to 
o ur particular chip,? 

The answer is that another byte 
of information must be included 
with each vector, giving the socket 
number of our EPROM (+128 as 
described earlier). The combina­
tion of a two-byte address with a 
one-byte rom number is ca lled an 
'extended vector'. 

There is only room in page 2 for 
two bytes for each vector, so space 
has to be reseTVed elSL~here for 
extended vectors. The computer 
decides where this space is, and a 
special OSBYfE call a llows us to 
discover the start of the extended 
vector space. Each extended vec­
tor takes up 3 bytes of memory; so 
if the normal vector is located a t 
&0200 + [offset], the correspond­
ing extended vector wi ll be at [start 
of extended vector space] + [off­
set' 3/ 2 ]. 

We have to make an entry in the 
nonnal vector location as well , tell ­
ing the operating system tha t an 
extended vector is in use. -Ih is is 
done by making the normal vector 
point to &FFOO + [offset ' 3/ 2]. 

TIlETIlREE 
BUFFER 
VECTORS 
Three different vectors are used in 
handling buffers o n the BBC 
Micro . The buffer insert vector 
(lNSV) is used whenever a charac­
ter is to be inserted into a buffer. 
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The buffer remove vector (REMV) 
is used when charactL~s are 
removed, but also allows a pro­
gram to find out what the next 
character is without actually rem · 
oving it. The code poinled 10 by 
these vectors must also indicate 
when it has fai led because the buf· 
fer is full or empty. 

The countj purge vector 
(CNPV) can either count the num ­
ber of items in a buffer, or calculate 
the amount of free space remain· 
ing, or empty the buffer altogether. 

Where options are avai lable, the 
call ing code selects them by giving 
certain va lues to the Carry or Over· 
flow flags in the status register. 

Of course there are many differ­
ent buffers in the computer's mem o 
ory. When the SPB program 
responds to a vectored ca ll it must 
first o f a ll check that it re lates to the 
print buffer. If it does not, SPB will 
immediately jump back to the 
code which would have been exe­
cuted if SPB did not exist. TIlis is 
made possible by saving the con­
tents of the three vectors before 
they are changed. 

HOW DOES TIlE 
BUFFER WORK? 
The print buffer works on a 'first in 
first out' basis, and has a circular 
form. Characters do not shuffle 
fOtward in a queue, but stay put 
and wail their turn to be dealt with 
like customers seated in a restaur, 
ant. When the last place is fu ll , the 
first seats start fi lling up again. 

An 'insert pointer' and a 're­
move pointer' a lways point to the 
next free place and the next char­
acter to be removed, respectively. 
When one of these pointers 
reaches the last buffer location it 
goes back again to the first. If the 
two pointers have the same va lue 
this is taken to mean that the buffer 
is empty. If you think about this 
you wi ll see that the buffer can 
never be absolutely full ; one space 
must a lways remain empty. 

The operating system keeps the 
pointers in page 2, and uses some 
neat arithmetic to work out the 
buffer sta tus from them. Much of 
this neatness depends on the fact 
that none of the standard buffers 
are more than 256 bytes in length, 
and so the pointers requ ire only 
one byte. The SPB program, 
handling a much larger buffer, 
needs two bytes per pointer. Apart 
from this, SPB runs the print buffer 
in much the same way as the 
operating system would. 

HOW TO 
PRODUCE YOUR 
SPBEPROM 
List in~ 1 contains everything 

needed to assem ble the object 
code for SPB. Make sure you have 
a disc ready with plenty of free 
space on it before you start. 

Although the actua l code is 
quite short the object file itself will 
be large, because it must incluqe all 
the empty space from &800C to 
&AFFF To make room for it, you 
must leave out REM lines and 
blank lines when typing in the list­
ing. Start with AUTO, and press 
f,ETURN straight away for the 
non-essential lines, Select the sha­
dow screen with 'SHADOW if you 
are not working in MODE 7. 

Save the source code file as 
"S.SPH" in case of errors, then 
RUN the program. OPT is set to 
suppress the assembly listing, in 
order to speed things up, but any 
assembly errors wi ll be reported. 

If all goes well. three hexadeci­
mal values will be displayed on the 
screen. The first is a simple check­
sum, and should read & 10285.11 it 
does not you have probably made 
Cl typing error, so check the listing 
carefully. The other two numbers 
are the addresses of the first and 
last-plus· one bytes of the object 
code. l11e difference between 
them (Le. the length of the code) 
should be &3222. To save the 
object code, type 'SAVE 0 _SPB 
ssss eeeewhere ssss and eeee are 
the slart and end addresses. 

Follow the instructions with 
your EPROM programmer to pro· 
duce your 16k EPROM, using 
OSPB as the object code fi le. The 
last &ODDE bytes of the 16k are 
not used, so it does not matter 
whether they are 'blown' or not. 
Your EPROM programmer may 
allow you to specify the length of 
the code, which would be &3222, 
or fill the unused locations with 
&FF to speed programm­
ing. You are now ready to fit the 
EPROM in your computer (make 
sure it is switched off a t the lime). 
When you have done th is, switch 
on and type ·HELP. Amongst 
other things you should see "SPB 
0.1 ". If this does not appear, switch 
off immediately and carefully 
check the fitting of the EPROM. 

To see the shadow print buffer 
in action, activate it with 'SPB, 
then print out a longish file such as 
S.SPB. The printer will churn on 
for several minutes, but the com­
puter will be ready for the next task 
after a f€\AI seconds. 

HOWSPB 
REIAlESTO 
TIlE OPERATING 
SYSTEM 
SPB can be used in conjunction 
with the shadow screen, and with 

CONTINUED OVEIi 
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!he 6502 Second Processor. 
OSBYfE ca lls will work correctly, 
and the 'output buffer empty' 
event is generated when appropri­
ate. 

If OSBYfE &80 is used to find 
out hQI..V much space is left in the 
print buffer, the high byte of the 
result will be returned in the Y 
register (with the standard buffer 
the high byte is a lways 0). 

OSBVrE &98 deserves special 
mention. There was a bug in OS 
1.2 which had more or less been 
accepted as part of the co mputer's 
specification. According to Acorn, 
this call was supposed to return the 
value of any character read in the 
Y register. In fact the character 
could o nly be read by a "L DA 
(&FA ),Y" instruction after the call ; 
it cou ld not be read reliably from 
BASIC. 

The bug, caused by a branch 
instruction which was one out, has 
been cured in OS 2 .0 : the Y regis­
ter does now co ntain the character 
read. This has one unfortunate 
consequence. Not only is the 
"LDA (&FA) ,Y" rigmarole unne­
cessary I( it will not work! Any 
Model B software which used this 

procedure will not run correctly o n 
!he B+. 

OTIlERWAYS 
OF ACCESSING 
TIlE SHADOW 
RAM 
The SPB program illustrates o ne 
way of using a ll that extra memory. 
In a future article I will look at a lt · 
ernative methods, and search for a 
means of loading and saving the 
shadow RAM. 

If you do not have access to a n 
EPROM programmer, or simply 
wish to save your typing fi nger, you 
can obtain a readyrnade SPB rom 
by sending £ 12 to lan Co pestake 
at 23 Connaught Crescent, Brook­
wood, WOKING, Surrey, GU24 
OAN. 

NOlES ON TIlE 
SOURCE CODE 
The REM lines in Listing 1 a lways 
precede the code they describe, 
TI1e asterisks indicate their level of 
importance: 

580-630 OPT is set t0 4 Cind 6(ra lhcr thnr lOCind 2}s<) tl Kl t theproyrll1!l counter (1)<\"')CfHl 
sta rt at &XOOO while the code is actually stored in HAM (tit CYX,). 
670-710 SPI3 has no languilge entry point. so the fi rst three bytes of the ram heClder Clre 
set to zero. 1070· 1 160 '11lis IlXJp fills up the blank space in the object file, ~lween the end 
o f the fOlTI head(.'1" and the start of the main code. 
1180-3700 TIw ()[.leratillg !>y.\!!'111 offl'r!>si(kw<l.YS HlIT1S the dlann' to n:sp(Hl(1 tOV<lrit)ll~ 
'setvice calls', identi fied by a number in the accumulator. SPB responds to numbers <J 
(' Ht:LP) and 4 (unrecognised' command ). 
1380-1400 SPR Inust not mspond. forexcunple. to ~· HF.I.P OFSM.suwe II1USt du.!Ck Illat 
nothing was typed afler ~ ' t IELp· on the command line. The operating system routine 
GSINrr does this very conveniently. It requires that '&F23 +Y should point to the byte 
after ~' HELP", which is already the case. -me Carry flag was set by line 1280 (because 
A - I)). and ensures that GSINrr wil1 check righl up to the end o f the command hne. \J the 
Carry flag was dear. GSINIT would stop il l the space before "OFS M. If GSINIT finds rlO 
more non ·blank d"klrilctcrs before it stops. i.e . the rest of the command line is bli.mk. the 
7.cro flag ,-S .set on return. 
ISIO- I900 When a mm is offered a comflKlnd which the operating system does not 
recognise. it is POilllc<l tol)n L'Il try by ·&F2.3' I Y. II is 900fl programming practice to use a 
label such as "c1basc· rather than rderring toa localion direct ly. If Ihe location d"klnges in ' 
some late r version of. the HOC Micro. only line 230 will need amendin~. 
1920-1940 Afo with HELP. we rnu~1 check that tlw uscr did 1101 Iypt:" SPBXYZ" thi!. 
command might belong to some other ram. 
1960-2070 Shadow HAM is sele<ted ilt the Silme time as our own EPHOM . so that lA!(! can 
initialise the variables stor~~. i,n it. Us!ng~ OSUYfE &97 is the 'correct" way to wri te to a 
S IIEllA address, tho ugh S I A &FE30' would work just as well. 
21 10-2140 If SPB has alre<ldy been turned on the high bytes 01 the vectors will equal 
&FF. because they will be pointing to the extended vector processing area. 
2390-2480 The contents of our zero'page workspace a re saved here and restorl:'d on 
exit , in case 51-'13 has been called from wi thin another program which was using Ihem. 
2()50-2720 OSByrE &AR returns the address o f the extended vector sp<lce in the X and 
Y registers. 
2740-2760 This is the v<llue we put into romTlum {I t line 2010. 
2850-2990 Fiddly arithmetic for the count/ purge veclor. 
3000-3290 The same for tll<! other two vectors. 
339().3460 lly making the two address<!S C<lual, we imply thallhe buffer is empty. '111CY 
<l re made to point to Ihe last space in the buller, but anyaddrcs..<;within the buffer \.VOuld do 
just as well. 
3650 We exit with () in the accumulator, 10 shov.r that the unrecognised command has 
been de<l1t wi th. If a lower·priority rom wants to act on ~·SPB~. il wi ll nOI gel the chance. 
3760 ~C.!.lP: labels the address pointed to by the extended count/purge vector. 
379().3840 If Ihe X register does not conta in 3 , thiscall is nolhing to dowith the print buf· 
fer. and SPB jumps straight to the original vector address. 
3860-3890 'Ih? OverOov.r flag decides whelher the buffer is to be counted (flag clear) o r 
purqcd (flag set). 
3910-3970 To ,")Urg.? the buffer a ll we r"K!ed do is make the insert and remove addresses 
equal, 10 indicate that it is empty. It need not actually be wiped. 
4110-4270 To count the uufk>r we sta rt bysublracting the remove address from Ihl:' i 
address. But because the buffer has it circula r form (a s explained earl ier) this Ima'yw,!,I~"e 
il negative result . If the insert address had wrapped right that it 
than the remove addrcs..<;, the result contained in Ihe X i I 
and the buffer would be full (except for the one t 
machine·code a rithmetic a llow us to convert this to 
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buffer length. and ignoring the final carry. In our example, [&I"FfF I k'ngl hJ gives [length· 
11 
4330-4340 When the buffe r is counted, we can return eit her the number of items in the 
buffer or the amount of free space n~nlain ing. ll1e Carry flag will be clear or SI:t accordingly 
when cnp is calk.'<1 
4360-4500 To cakulate the free space. we subtract the current V<llues o l the X and Y 
registers from the buffer length. subtracting an extra I lor the unusable location. The extra 
SubtriKlioll is cngin('~'feJ by deMing instead of selling The Carry flag at line 4420. 
4560 ~ins-labels the address pointed to by the extended insert vector. 
4710-4760 Locations &FAand &FB ilre Iheones used by the operating system for post· 
indexed indirect addressing when hand ling buffers. 
4780-4820 The insert address al rearlypohlls to tIle lH!xl free loca lion. but Ihis mighl be 
the very last one. which cannot lx' u.o;!'(l To rin~ 1 out. we check whether [insert addres.~ I II 

4940-5000 ... is equ<ll to the remove address. I1 so. the buffer is efk>Clively ful l. The routine 
exils a fter selling th;~ C(l TTY fI(lg a t line r) I (10 10 indiwte f,1ilure. Note tha t th('. i nS~~TI nddn~~s 
ha~ 110 1 actua lly ~en incremented. 
4840-4920 This is the code which wi ll ma ke the inserl <lddmss wr<'lp round to the sta rt 01 
the buffer when it r€<lches the end. 
5 I 70-5200 The insert ilddress is given its new villue. whic11 hfls 1)(~;~11 wrapp(.'(1 if Ilcces· 
!Klry. ready for the next insertion 
5220-5240 The currenl insertion however is at Ihe old insert address. which we put il l 
&FAH earlier 
5430 "rem-lnbels lhe nddr('$S poinl(~d to hy the extended remove vector. 
5630-5680 TI11~ H!ntOve address already points to the next character 10 be remov!'d . 
unless it is equal to the insert address. indiciJtmg that the buffer is emply. In this case the 
Carry flag is set to indicate fiJilure. 
57S0-5800 TIH:Ovcrflow flag (unchanged since entry) is set if Ihenext character is only lo 
be examined. or cleilr if it is actually to be removed from the bufk.,... 
5820-6010 Kemoving il character from the buffer consbb of incrementing the remove 
address. wrapping it round to the bu ffer start if necessary. 
6030-6240 I1 this makes the remove ;Uld insert i\ddresses equill. the bufff..'1" is Ilowemply. 
and SPB h<lsa duty to (}€tlerateal1 output buffer ernptycvent". This is done bycall ing OS!:: 
VEN. specifying the event number ,!lid the print buller number. (Since the print buffer is an 
output buffer. we do nOl have to generate an event when Lt becomes full). 

PROGRAM LISTING 
lmREM SHADOW PRINT BUFFERI Li s tinQ 1 (DE32) 
20 (77F8) 
30 (BD94) 
4mREM B+ SHADOW PR I NT BUFFER (7003) 
~mREM CcpyriQht (C) 1985 IAN COPESTAKE (6082) 
60 (:SESD) 
7mREM VERSION 0.1 (6433) 
80 (~189) 

90REM *** RESERVE SPACE FOR OBJECT CODE (C026) 
Im0 (CmC2) 
110DIM obj &3FFF (7168) 
12m (74~9) 

13mREM *** DEFINE OS ADDRESSES (A7AF) 
140 (8987) 
1~0cnpv:&022E (F492) 
16minsv=&m22A (SAS3 ) 
170r~mv~&022C (040E ) 
18mgsinit=&FFC2 (4E04) 
190osbyte=&FFF4 (0I0C) 
200oseven=&FFBF (CF3D) 
210osn.wl-&FFE7 (2113) 
220oswrch=&FFEE (36C1) 
23mclbase=&00F2 (AE3~ ) 

240romnum=&00F4 (613A) 
2~m (A84B) 
26mREM *** DEFINE OTHER CONSTANTS (717 1 ) 
2 7 m (lCD0) 
28mbufend=&B000: REM Address o~ 1st byte a~ter p 

rint s pool buf~er (4E20) 
29mcodstt=&8000: REM Addre ss o~ SPB code (C600) 
3 00 (7222) 
310REM *** LABEL WORKSPACE (ECBC) 
320 (C6B9) 
33mREM ** SHADOW RAM WORKSPACE (95BC ) 
34m (3857) 
3~mREM * RESERVE SPACE FOR OLD BUFFER VECTORS (B 

9At) 
36mclcnpv=&8000 ( l BIA ) 
37mclinsv=&B002 (99A3 ) 
3S0clremv=&8004 (0E6B ) 
390 (2AA4) 
400REM * RESERVE SPACE FOR BUFFER INSERT & REMOV 

E ADDRESSES (753F) 
41mi n5adr=&8006 (B38C) 
42mremadr=&8008 (91F9) 
43m (A2C6 ) 
440REM * RESERVE GENERAL WORKSPACE ( l OSE) 
4~0war k1 =&800A (CB0 l ) 
460wark2K&80mB (5962) 
470 (EB83) 
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480REM •• LABEL 1ST BYTE OF SHADOW PRINT BUFFER 
16BA2) 

490 (B4B7) 
~00bufstt=&800C (BABS) 
510 (4F2D) 
520REM •• ZERO- PAGE WORKSPACE (13DC ) 
::53111 IFBBb) 
540zworkl ~&70 (2487) 
550zwor k2B &7 1 (6BCB) 
S60zwork3=&72 (2CA9) 
57111 (82(:3) 
580REM *** INITIATE ASSEMBLY (FBm6) 
59111 (ODC?) 
61110FOR pass=4 TO 6 STEP 2 (AACO) 
611Zl07.=obj <031Z!B) 
620P%=&8000 (AA9S) 
630[OPT pass (4968) 
64C11 (27A4) 
6S0REM *** ROM HEADER (AB27) 
660 (933F) 
670REM ** LANGUAGE ENTRY NOT USED (A9DO) 
680 (FC3B) 
690. head ( BF16) 
700EQUB III ( DBAZ) 
710EQUW " (A4EB) 
720 <B33A) 
730REM ** SERVICE ENTRY ( 5E02) 
74111 (7E04) 
750JMP ser v (4186 ) 
760 (CA4F) 
770REM ** ROM TYPE: SERVICE ROM (leAF) 
780 (A54B) 
790ECUB &82 (6831 ) 
81ZUi!l (1284) 
811Z1REM ** COPYRIGHT OFFSET POINTER (8801 ) 
821Z1 (A62F) 
8 30EQUB copy- head (1423) 
840 (SSCI) 
8~0REM .* BINARY VERSION NUMBER ( AD lE) 
861Z1 (EFSA) 
870EQUB 1 <OlE8) 
8elZl (805E) 
890REM •• TITLE STRING (0570) 
900 (4BC4) 
9H11 . ti tl (504F) 
920EQUS "SPB" (850E) 
930 (3:533) 
940REH •• VERSION STRING (6IZ1s7) 
950 (C8DD) 
961l1. v ers (0405) 
970EQUB III (B00C) 
980EQUS "0. 1" (B887) 
991Z1 (1342) 

1000REM ** COPYRIGHT STRING (4305) 
1010 (9218) 
1020.copy (41FO) 
11Z130EQU8 III (5374) 
1040EQUS "(C) 1985 Ian Copestake" (3F8D> 
11Z151Z1EQUB III (851Z13) 
1060 (A599) 
11l170REM *** SKIP UNUSED ADDRESSES IN ROM (AF62) 
l1Z180 (CA9D) 
1090.skip (EIZI93) 
1100] <o27A) 
1111l1FOR F7.=skip TO codstt-1 (E458) 
1120[OPT pass (FASE) 
1130ECUB III (12D3) 
1140] (97F9) 
1150NEXT (BF9C) 
1160[OPT pass (DC17) 
1171Z1 (3685) 
1181Z1REM *** SERVICE ENTRY (05C1) 
1191Z1 (5981) 
1200REM ** PRESERVE STATUS REGISTER ON STACK (7C6 

7) 
1210 (20FB) 
1221Z1.serv (EIAE) 
1230PHP (E160) 
1240 (A3E2) 
12SlZlREM ** RESPOND TO .HELP (AC9F) 
1260 (1779) 
1271Z1REM • IF *HELP HAS NOT BEEN TYPED, BRANCH TO 

ini t (627A) 
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1280CMP ~9 (FCDD) 
1290BNE init \ Service t y pe <>9 (0908 ) 
131Z11Z1 (B3E7) 
1310REM * PRESERVE A,Y,X REGISTERS ON STACK ( EB74 

1320PHA (1474) 
1330TYA (ZA00) 
134121PHA (CC99) 
1351Z1TXA (3881) 
1360PHA (84C2) 
1370 (8465) 
1380REM * IF REST OF COMMAND LINE NOT BLANK, EXI T 
VIA exi ta <A473) 
1390JSR gsinit \ (C = 1) (93A4) 
141Z11Z1BNE exita \ Z=0 (B4C4) 
1410 ' (0798) 
1420REM * OUTPUT TITLE & VERSION STRINGS (2BFA) 
1431Z1JSR osnewl (1ZI5I21C) 
1440LDX #121 (B591) 
1450.helpj (E45A) 
146121LOA titl ,X (3DF3) 
147 0 BNE helpl \ A<>0 (F5C6 ) 
1480LDA #ASC" " \ Sub s titute space fo r 121 byte (A6 

89) 
1490.helpl (A97D ) 
1SI2II2IJSR oswrch (DF5B) 
151121INX (6B1A) 
152121CPX #cop y-ti tl (BEDB) 
153121BCC help j \ End of version st r ing not ~eached 
(A714) 
1540JSR osnewl (EDC1) 
155121 (C79D) 
1~6I21REM * RESTORE REGISTERS FROM STACK; EX IT <363 

7) 

) 

157121 . exita (4C85) 
1580PLA (C835) 
159121TAX (6EE7) 
161Z1121PLA (A73A) 
1610TAY (21AB) 
162121PLA (EF61) 
163121.exitf (143E) 
1641Z1PLP (5379) 
16sIZIRTS (A22D) 
166121 (52FA ) 
1671Z1REM ** RESPOND TO *SPB ( 2121 1121) 
168121 <3DFE } 
1690REM * IF AN UNRECOGN I SED COMMAND HAS NOT BEEN 
TYPED, EXIT VIA exitf (FI2I7F) 
1 71Z1121. ini t <OFCE) 
1711Z1CHP *4 <B97 1 ) 
1720BNE exitf \ Servi c e type < >4 (63 1B ) 
173121 (8893) 
174121REM * PRESERVE A,Y,X REGISTERS ON STACK (B876 

175121PHA (EF1s) 
176121 TYA (993A) 
1770PHA (A74E) 
178121TXA (BA94) 
179121PHA (7E8C) 
18121121 (0371) 
181121REM * COMPARE COMMAND LINE WITH TITLE STRING; 
IF NO MATCH. EXIT VIA exita (419B) 
182121LDX #121 (121887) 
183121 . ini tb (B76A) 
184121LDA (cl base) • Y (FI2I69) 
185121CMP titl, X (355C) 
1860BNE exita (5001) 
1870INY (2E97) 
188121INX (631A) 
189121CPX ~vers-ti tl (SAS7) 
191211Z1BCC initb \ End o f title string not reached ( 

51AF) 
191121 (41Z16D) 
1920REM * IF REST OF COMMAND LINE NOT BLANK, EXIT 
VIA exita (58DA) 
1930JSR gsinit \ (C=1> ( 7 486 ) 
194121BNE exita \ Z=IZI (I2IF64) 
195121 (121918) 
1960REM ** SELECT SHADOW RAM: SET BIT 7 OF PAGED 

ROM SELECT REGISTER (OC96) 
1970 (BD83) 
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1980REM * SET RAM COPY OF REGISTE~ (52Al) 
199~LDA romnum (4B2C) 
221000RA #&8121 (0F6E) 
2010STA romnum (FB6El 
2212121 (EI2I83) 
2030REM * SET SHEI LA LOCATION &3121 (CBB5) 
2040TAY (AI??) 
2050LDA #&97 (2CC4) 
2061Z1LDX #&3121 (2172) 
2070JSR asbyte (FellS) 
21218121 (C6C2) 
2090REM ** IF PRINT SPOOL BUFFER ALREADY IN USE. 

TURN IT OFF (8682) 
2 1 0121 (0058) 
2111Z1REM * IF EXTENDED BUFFER VECTORS ARE NOT SET 

UP , BRANCH TO initd (706A) 
2120LDX cnp v+l (711215) 
2130INX (CCE?) 
21408NE ,initd \ Hi byte of vector <>&FF (583E) 
2150 (8E41) 
2 160REM * DISABLE INTERRUPTS (121182) 
2171218E I <DBHI) 
218121 (9FB2) 
2190REM * RESTORE OLD VECTORS FROM SHADOW RAM LOC 

Al l ONS olcnpv,oli nsv,olremv (6764) 
2200LDA olcn pv C9AC3) 
2210STA cnpy (83E3) 
2220LDA olcn pv+l (eB2E) 
2230STA cnp v+l (E612) 
224121LDA oli nsv (CC10) 
2250STA i n sv (4330) 
226121LDA oli n sv+1 (5505) 
2270STA i n sv+1 <AF28) 
22B0LOA olremv (AA98) 
2290STA remv <BFFB) 
2300LDA olremv+l (A7CE) 
2310STA remv+1 (2F66) 
232121 (I2IB23) 
233121REM * ENABLE INTERRUPTS (612144) 
2341Z1CLI (12I24E) 
235121 (3CAl) 
236121REM * EXIT VIA e~itg (9 107) 
237121J MP ex i tg (48B6) 
238121 (2D52) 
239121REM ** PRESERVE CONTENTS ' OF tHE 3 BYTES OF ZE 

RO-PAGE WORKSPACE ON STACK (D2E1) 
24121121 (llAB) 
24 1121.initd (4E46) 
242121LDX #121 (9DCD) 
2430. "ini tdb (EF75) 
2 4 40LDA zworkl,X (9E35) 
2450PHA (F9 13 ) 
2460 I NX (5A30) 
247121CPX #3 (B46E) 
248121BCC initdb \ X<3 (1476) 
249121 (4920) 
25121121REM ** PRESERVE OLD BUFFER VECTORS IN SHADOW 

RAM LOCATIONS o l cnpv,o linsv,olremv (49CC) 
2510 (82B7) 
252121LDA cnp v (9108) 
253121STA olcnp v (A48B) 
2540LDA c np v+l (D98C) 
2550STA olcnpv+1 ( 6C74 ) 
2560LDA insv ( 511218) 
257121STA o linsv (F258) 
2580LDA insv+1 (934A) 
2S9121STA olinsv+l (7882 ) 
261210LDA remv (BBIA) 
261121S TA olremv (lD6F) 
262121LDA remv+l (E22E) 
263121STA o l remv+1 (9C19) 
2640 (E A3E) 
2650REM ** MAKE {zworkl,2}= ADDRESS OF EX TENDED V 

EC TOR SP ACE (4517) 
266121 (SEAS ) 
267121LDA #&A8 <8BE6) 
26BI2ILDX #121 (4459) 
2690LDY #&FF (62AB) 
271210JSR osbyte (2095) 
27 10STX zwork l (9839) 
272121STY zwor k2 (3EAl) 
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2730 (B4CC) 
2740REM ** MAKE X= ROM NUMBER FOR E XTENDED VEC TOR 

S (F196) 
275121 (7922) 
2760LD X romnum (A82F) 
277121 (CDB9) 
278121REM ** DISABLE INTERRUPTS (7121 26 ) 
279121 (A2BD ) 
2812105E I (9D52) 
281121 ( 1542) 
282121REM ** UPDATE VECTORS TO POINT TO &FFI2II2I+3*N ( 

VECTORS EXIST AT LOCA TION &12I2121121+2*N) (CF1121) 
2830REM ** SET EXTENDED VECTORS AT (zworkl,2} +3*N 
TO POINT TO SPB CODE (9807) 
2840 (965B) 
2850LDA #cnpv MOD&10121 \ A= la byte of vector addr 

ess (CC47) 
286121STA zwork3 (C61B) 
287121LSR A (4049) 
288121CLC (912169) 
289121ADC zwork3 \ A=A/2+A (EF51) 
29~I2ISTA cnpv \ Lo byte of vector =A ( 27B8 ) 
29 1121TAY (AF6E) 
292121LDA #cnp MOD&1121121 (582E) 
293~STA (zworkl) ~y (3888) 
294~ I NY (8FI2I6) 
295121LDA #cnp DIV&100 (6561) 
296121STA ( zworkl) ,Y \ Extended vector =cnp (2AE9) 
2970INY (7351) 
298121T XA (21B l ) 
299~STA (zworkl) ,Y \ ROM number = X (9F19) 
3121121121LDA #insv MOD&112l12l (59AE) 
31211~STA zwork3 (86CA) 
31212~LSR A (7382) 
31213I21CLC (AA7 1) 
3040ADC zwork3 (75~9) 

312150STA i nsv ( 5060) 
31216121TAY (2 1I21F) 
31217121LDA #ins MOD&1121121 (12I26E) 
3080STA (zwork l) ,Y (33F7) 
31219121INV (4813) 
311210LDA #ins DIV&1121121 (5EE~) 

3 11121STA (zworkl) ,Y (985C) 
3120INY (908B) 
3 13121TXA (lBA9) 
3140STA (zworkl) ,V (31B0) 
3 150LDA #remv MOD&11210 (8303) 
316121STA zwork3 (6EI2I7) 
3170LSR A ( AD2E ) 
3180CLC (72E9) 
319121ADC zwork3 (9EF8) 
32121121STA remv (95F4) 
321121TAY (062E) 
322121LDA #rem MDD&l~12I (C68D) 
323~STA (zworkl) ,Y (83E5 ) 
324121 IN V (2646) 
325121LOA #rem DIV&1121121 (FBC2) 
326121STA (zwork 1 ) ,V (2A09) 
3270I NV <OAll) 
3280TXA (88F t ) 
3290STA (zwork l) ,V (FI2I7E) 
331210LOA #&FF (AE8B) 
33 10STA c n pv+l \ Hi byte of vector =&FF (6458) 
332121STA insv+I (3A4F) 
333121STA remv+l (52CC) 
3340 (F2F8) 
335121REM ** ENABLE INTERRUPTS (I2IB05 ) 
3360 (4663) 
337121CL I (363A) 
338121 (2967) 
339121REM ** IN ITIALISE BUFFER INSERT ~ REMOVE ADDR 

ESSES, =buf e nd-l (BC71) 
341210 ( 159E) 
3410LDX #(bufend- l)MOO&100 (48E4) 
3420LDY ,(bufend-l )D I V& 100 (BI2IEF) 
3430STX insadr (F00D) 
3440STY insadr+l (5AF7) 
34~0STX remadr (09C3) 
346mSTY remadr+t (5777) 
3470 (221C) 
3480REM ** RESTORE OLD CONTENTS OF THE 3 BYTES OF 
ZERO-PAGE WORKSPACE FROM STACK (EI0F) 
3490 (401 8 ) 
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3500LOX *2 (8408) 
3S10.inith (196E) 
3520PLA (3144) 
3530STA zworkl,X (9882) 
354121DEX (8440> 
3550BPL inith \ X) =0 (AC09) 
356121 (B lIlUII) 
3570REM .* RESTORE REGISTERS FROM STACK ; PREVENT 

OTHER ROMS RESPONDING TO .SPB (8271) 
3580 (oE04) 
3590.exitg (E780) 
3600PLA (1 7 3F) 
3bll1nAX <BlED) 
3620PLA (SF64) 
3631lJTAY <D9FS) 
3640PLA (8789) 
3650LDA *0 (4017) 
3660PLP (AB27) 
3670 (90FC) 
3680REM ** EXIT <3CI7) 
3690 (FFFB) 
3700RTS (1372) 
3710 (3462) 
3720REM *** BUFFER COUNT / PURGE (75BAl 
3730 <B0F9) 
3740REM ** PRESERVE STATUS REGIS TER ON STACK (460 

E) 
3750 (7017) 
3760. cnp (4775) 
3770PHP (738E) 
3780 (6C£4) 
3790REM· ** IF PRINTER BUFFER NOT SPECIFIED: RES TQ 

RE STATUS REGISTER FROM STACK; TRANSFER TO OLD VEC 
TOR (6022) 

3B00 <DBIB) 
3810CPX 83 (BCA0) 
3820BEQ cnpb \ Buffer number =3 (E47E) 
3830PLP (5C9E) 
3840JMP (olcnpv) (7663) 
3850 (5802) 
3860REM •• IF COUNT REQUIRED. BRANCH TO c n pd (SF4 

A) 
3870 (EC99) 
3BB0. c npb (SA4A) 
3890BVC cnpd \ V=0 (0497) 
3900 (826B) 
3910REM •• PURGE BUFFER (501D) 
3920 (36F0) 
3930REM * MAKE BUFFER INSERT ADDRESS 

OVE ADDRESS (80E5) 
3940LDA remadr (0752) 
3951Z1STA insadr (80Fl) 
3960LDA remadr+l (FI31) 
3970STA insadr+l (7767) 
3980 (1081) 

BUFFER REM 

3990REM * RESTORE STATUS REGISTER FROM STACK; EXI 
T (WITH X,Y UNCHANGED) (S74F) 
4000.exith (BBSA) 
4010PLP (23E9) 
4020. exi tj (6630) 
4030RTS (2EEA) 
4040 (05E3) 
40S0REM ** COUNT BUFFER (0D3E) 
4060 (BI78) 
4070REM * DISABLE INTERRUPTS (A9A9) 
4080.cnpd (88C0) 
40905E I <D77E) 
4100 (15E6) 
4110REM * CALCULATE NUMBER OF ITEMS IN BUFFER (9E 

3D) 
4120REM Make X,Y ~insadr-remadr (26C4) 
4130SEC (0937) 
4140LDA insadr (0180) 
4I50SBC remadr (1822) 
4160TAX (ICC3 ) 
4170LDA insadr+l ( 221B) 
4180SBC remadr+l (764E ) 
4190TAY (514E) 
4200REM If result negative, add buffer length, =b 

ufend-bufstt (47 46) 
42108CS cnpe \ Result >=0 (BA4D) 
4220TXA (F9EA) 
4230ADC l(bufend- bufstt)MOD&100 \ <C=0) (lEC8) 
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4240TAX (3 ABS) 
4250TYA (SF67l 
4 260ADC *(bufend - buf s t t l DIV&100 (81 8 2) 
4270TAY (E6AC) 
4280 (6C9Cl 
4290REM * RESTORE STATUS REG I S TER FROM STACK (ADB 

. ) 
4 3 00 .cnpe (03 0B ) 
4 3 10PLP ( 4DC9) 
4 320 (1390 ) 
4 3 30 REM * IF NUMB ER OF I TEMS IN BUFFER REQU I RE D, 

EXIT WITH X, Y = RESULT (E 4 2 B) 
434~8CC e x it j \ C=0 (C753 ) 
435~ (241F) 
436~REH * AMOUNT OF FREE SPACE REQUI RE D (A2SA) 
4370REM Save sta t u s r egis ter on stack (EDF2 ) 
4 3 80PHP (B19F) 
4 3 90REM Ha ke X, V : f ree space, = b uff er l ength -

numb e r o f items in b uff er - 1 (980 1 ) 
4400STX wo rkl (B7 10) 
4410STY work2 (CESS) 
4420CLC (8192) 
443 0LDA * ( bufend - b uf s tt) MOD& 10 0 (72 2 6 ) 
4440SBC wo rk1 (5002) 
4450TAX (52F4 ) 
4460LDA *(bufend - buf st tlOIV&100 
447 IZJS 8C wor-k 2 (6 2 81 ) 
4480TAY (57 22) 
4490REM Ex it v ia e xi th, with X. Y 
4500JMP e x i t h (C8 9 D) 
4 510 (9A09 ) 
4 520REM *.* BUFFER INSERT (0288 ) 
4530 (2E92) 

(0B32) 

r-e s u l t (FD 12) 

4~40REM ** PRESERVE STATUS REGIS TER ON STACK (8 10 
C) 

4~~0 <D37C) 
4560.ins (2E02) 
4570PHP (0011) 
458111 (C28F) 
4~90REM ** IF PRINTER BUFFER NOT SPECIFIED : RE STO 

RE STATUS REGISTER FROM STACK; TRANSFER TO OLD VEC 
TOR IF137) 

4600 (BBF~) 

4610CPX 13 (3042) 
4621l1BEQ insb \ Buffer number =3 (4704) 
4630PLP (B7F2) I 
4640JMP (olinsv) (~23B) 

4b~0 (38EC) 
4660REM ** DISABLE INTERRUPTS (AB39) 
4670 (BC77) 
4680. inlib (C808) 
469mSEI (0B3E) 
4700 (E28~) 

4710REM ** MAKE <&FA,B> - BUFFER INSERT ADDRESS (B 
C84) 

4720 (:561E) 
4730LDX in5~dr (CA61) 
4740STX ~FA (FD~E) 

47~0LOY insadr+l (17C6) 
4760STY &FB (AA09) 
47715 (D:507) 
4780REH ** MAKE X,Y BUFFER INSERT ADDRESS +1 (A 

9CF) 
4791Z1 (BA03) 
4801Z11NX (EASF) 
4811Z1BNE inse (208E) 
4821Z1INY (8247) 
4831Z1 (8961> 
4840REM ** IF X, Y NOW EXCEEDS BUFFER END, MAKE X, 

Y z BUFFER START (BASS) 
4850 (4489) 
4860.inse (78SE) 
4870CPX Ibufend MOD~100 (C352) 
4880BNE insf (FAIC) 
4890CPY Ibufend DIV&100 (4609) 
4900BNE insf (2430) 
4910LDX Ibufstt MOD~100 (E04A ) 
4920LDY Ibufstt DIV~100 (A0B8) 
4930 (E017) 
4940REM ** IF X,Y NOW = BUFFER REMOVE ADDRESS, BU 

FFER IS ALREADY FULL (FF96) 
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4950 (lDF9) 
4960.insf (4E60) 
497~CPX remadr (7138) 
4981Z1BNE in59 (IZIBFC) 
4990CPV remadr+l (4727) 
5000BNE in5g (091A) 
5010 (B2CF) 
5020REM * RESTORE X AS BUFFER NUMBER, =3 (S39F) 
5030.exitm (6407) 
5040LDX *3 (6460) 
5050 (CBBA) 
5060REM * RESTORE STATUS REGISTER FROM STACK <86E 

B) 
5070PLP (3327 ) 
5080 <DA49) 
5090REM * FLAG FAILURE (7606) 
5100SEC (£043) 
5110 (DeaF) 
5120REM * EXIT (BF 12 ) 
5130RTS (C329) 
5140 (S8A6) 
5 150REM ** BUFFER NOT FULL <E298) 
5160 (EC3D) 
5170REM • UPDATE BUFFER INSERT ADDRESS, X,V (00 

F9) 
5180.in5g (A861) 
5190STX insadr (6364) 
5200STY insadr+l (7EA?) 
521121 (302F) 
5220REH * INSERT BYTE INTO BUFFER AT ORIGINAL INS 

ERT ADDRESS, =<&FA,8} (527F) 
5230LDY *0 (0352) 
5240STA (&FA),V (6695) 
525121 (795A) 
526121REM • RESTORE X AS 8UFFER NUMBER, =3 (BAI2IC) 
527121.exitp (58AI2I) 
528121LDX 83 (688E) 
5290 (A2C5) 
53121121REM • RESTORE STATUS REGISTER FROM STACK (61210 

9) 
531121PLP (85EA) 
5320 (17A8) 
5330REM * FLAG SUCCESS (BAB8) 
5341Z1CLC (58FC) 
535121 (202A) 
5361Z1REM * EXIT (40F4) 
537121RTS (18SF) 
5380 (3109) 
5390REM *** BUFFER REMOVE (75F4) 
540121 (002121) 
5410REM ** PRESERVE STATUS REGISTER ON STACK (FC6 

4) 
5420 (B9BB) 
543121.rem (lFC4) 
5440PHP (1185) 
545'11 (8E39) 
5460REM ** IF PRINTER BUFFER NOT SPECIFIED: RESTO 

RE STATUS REGISTER FROM STACK j TRANSFER TO OLO VEC 
TOR (9F14) 

) 

5470 (3AA2) 
548121CPX 83 (AA14) 
549121BEQ remb \ Buffer number =3 ( C34B) 
'5500PLP (EDA6) 
5511Z1JMP (olremv) (7061) 
5520 (EI2ICB) 
5530REM ** DISABLE INTERRUPTS (E329) 
5540 (1025) 
555121.remb (1EEF) 
5561Z15E I (CI2IF3) 
5570 (6302) 
558121REM ** MAKE X,Y = BUFFER REMOVE ADDRESS (D5EE 

5590 (IZICD6) 
561Z10LDX remadr (A6CB) 
5610LDY remadr+1 (60A5) 
562121 (0B58) 
5630REM ** IF BUFFER REMOVE ADDRES S = BUFFER INSE 

RT ADDRESS, BUFFER IS ALREADY EMPTY: EXIT VIA exit 
m (4AF5) 

564121 (F6B5) 
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565121CPX insadr (144C) 
566121BNE remc (95ED ) 
5670CPY i nsadr+1 (98EE) 
5680BEQ exitm (BEC0) 
5690 (E746) 
5700REM ** MAKE A= CONTENTS OF BUFFER REMOVE ADDR 

E55 (CI9C) 
5710 (2CDC) 
5720. remc (AB2F) 
5730STX &FA (CBCS) 
574Q1STY LFB (F834) 
S750LDY ·*121 (B25D) 
5760LDA (~FA),Y (83AC) 
5770 (0132) 
5780REM ** IF EXAMINE ONLY REQUIRED, EXIT VIA exi 

tt (8741) 

) 

579121 (BE36) 
58121121BV5 exit t \ V=1 (A09E) 
581121 (12I9C9) 
5820REM ** REMOVE BYTE FROM BUFFER (0092) 
5830 (8052) 
5840REM * UPDATE BUFFER REMOVE ADDRESS (E707) 
S850REM Make X,Y buffer remove address +1 (396C 

5860LDY ~F8 (9A24) 
5870INX (4E9D) 
588121BNE remd (4E60 ) 
5890INY (B71C) 
590121REM If X,Y now exceeds buffer end, make X,Y 
buffer start (F599) 
591121.remd (1381) 
5920CPX *bufend MOO&101Z1 (015F) 
5930BNE reme (4E24) 
5940CPY *bufend DIV~100 (221B) 
5950BNE reme (923 1) 
5961Z1LDX *bufstt MOD&11Z10 (5FBE) 
5971Z1LDY 8bufstt OIV~11Z1121 (7EEF) 
5980REM Make buffer remove address X,Y (9765) 
599121.reme (B350) 
6000STX remadr (F640) 
612110STY remadr+1 (3903) 
602121 (FI2I67) 
6030REM * IF BUFFER REMOVE ADDRESS <> BUFFER INSE 

RT ADDRESS, EXIT VIA exitp, WITH Y= BYTE REMOVED ( 
2243) 

> 

612140 (0089) 
612150CPX insadr (A6E4) 
6060BNE exitt (F727) 
612170CPY insadr+1 (C075) 
6080BEQ remg (832E) 
609121.exitt (8688) 
610121TAY (5468) 
6110JMP exitp (8035) 
6120 (A9 17) 
613121REM * BUFFER NOW EMPTY (305A) 
6140REM Preserve byte removed on stack (3756) 
615121. remg (121602) 
6 160PHA (F76D) 
6170REM Generate output buffer empty event (0790) 
6 180LDX 83 \ Buffer number =3 CFC57) 
619121LDY *0 \ Event number =0 (1874) 
6200JSR oseven (F38A) 
6210REM Restore byte removed from stack (0088 ) 
622121PLA (41218E) 
6230REM Exit via exitt (2F89) 
624121JMP exitt (6878) 
625121 (7505) 
626121 ] (45A7) 
6270NEXT pass (F790) 
628121 (64F6) 
6290REM *** DISPLAY OBJECT CODE CHECKSUM (FDEA) 
631210 (AF6C) 
631057.=0 (7FB3) 
6320FOR F7.=obj TO 07.-1 (082121) 
633I21S7.=S7.+?F7. (6eC8) 
6340NEXT (AAF8) 
6350PRINT "CHECKSUM &"; .... S7. COD2A) 
636121 (5282) 
6370REM *** DISPLAY ADDRESSES FOR .SAVE (CCI2I2) 
638121 (3086) 
6390PRINT "START = "; "'obj (S3E"14) 
6401Z1PRINT "END c:: · ' ; .... 07. (F019) 
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COMPETITION COMPETITION 

More goodies for Electron owners 
to win this month. 

Have a go at our simple compe­
tition and you could soon be 
plugging a Slogger ROM box with 
printer interface onto the rear edge 
connector of your Electron. And 
Slogger are kindly supplying a 
bunch of ROM softvJare to get you 
started. 

lHEPRIZES 
1st Prize: 

Rombox with printer interface 
Starword wordl'rocessor 
Starstore database 

2nd Prize: 

Rombox 
. Starstore database 

3rd Prize: 

Rombox 
Elkman ROM manager 

Five runners up prizes of Star­
mon (machine code monitor) 
will also be awarded. 

We think you'll agree, prizes well 
worth having a go for. Here's what 
you must do: 

Take a look at the two different 
screens displaying Electron mem­
'ory in hexadecimal form and in 
assembler mnemonics. Don't 
worry about the validity of the 
code. Just tell us how screen two 
differs from screen one. 

Mark the differences or list them 
clearly on a postcard and send 
your answers to: Slogger 
Competition. A&B Comput­
ing. Number One Golden 
Square. London WIR 3AB. 
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MODEL B 

FtJr~une Teller 
Jonathan and Jan8 Evans 

ThiS program was written for a 
fund-raising evening organised 
by the PTA of OUT local primary 
school. It proved so popular that 
we had to work flat out for two 
and a half hours to satisfy the 
constant queue of fee paying 
customers - mostly, but not ex­
clusively, children . Hopefully 
other schools can benefit Similarly 
from publication of this program. 

So what does it do? It5 
generates a personal printout on 
a dot-matrix printer (see Figure 1) 
consisting of a drawing of a bat, 
some accurate calculations and 
some random nonsense! The 
computer's " horror scope" is, of 
course, strictly fgor fun and 
makes no use of astrological 
theory or any other doctrine for 
forecasting the future. 

OPERATION 
The program needs to be set up 
by the person operating it before 
exposure to the customers . 
When first run it asks whether the 
printer is o n. ,The program is 
designed to be used with a 
printer, since it's the printout 
which is being sold , but we have 
also given a non-printer option 
for testing the program - thus 
saving a lot of paper! 

The main difference is that 
when the printer is not selected 
the bat drawing is scaled to 40 
columns so that its shape may be 
checked on screen , whereas an 
80 column printout is used on the 
printer . (Since all text is printed 
double width on the printer a 40 
column display is always 
generated on the screen.) On the 
non-printer option one has to 
press any key to move from the 
bat to the text and from the text to 
the next turn. When the printer is 
selected these GETs are discard­
ed to save time. Time was also a 
consideration in drawing the bat 
as text, made up of * s, rather 
than using the printer's graphic 
mode. 

After choosing whether or 
not to use the printer, the 
operator is then required to enter 
the day's date. This information is 
u.sed as the basis for several 
calculations in the production of 
the printo uts. · 

The program now proceeds 
to its main loop in which 

lOO 

Look into the future 
with our horror scope. 

At line 1070 the sequence 
VDUI.27,l.87 ,1,l sends the 
control codes 27 ,87 ,1 to the 
printer (for the uninitiated the 
BBC requires each printer code 
to be preceded by VDU 1 so that 
it is not confused with normal 
control codes by the operating 
system) . Unlike code 14 these 
enable double width printing until 
cancelled. 

, . /\,1/ \\ Ii)~&~
.~ 

customer details are entered -
name , age and birthday - and 
printouts generated . The pro­
gram can only be ended by 
escape action which has been 
changed to CONTROL-@ to 
avoid accidents, On escaping, 
the number of customers served 
is printed out for the record . 

PRINTOUT 
When run the program prints out 
the following text: (i) the name of 
the customer (as supplied) , (ii) 
his/ her birth date - the year of 
birth is computed from the infor­
mation in the program about day 
and month of birth , age and cur­
rent date > (Hi) birth sign (com ~ 
puted) > (iv) lucky number and 
lucky colour (generated random ~ 
Iy) , (v) number of days alive 
(computed) and (vi) a text 
message generated by random 
combinations of three elements. 

A particularly popular 
feature proved to be the calcula­
tion of the number of days lived 
- many children returned to 
enter the details of teachers and 
ageing grandparents! The nature 
and number of text messages can 
easily be altered to suit re ­
quirements (see below under 
Program Structure). 

We included some personal 
references to leading members of 
staff in the school which were 
dropped for obvious reasons 
from the version presented here. 
Before looking at the program 
structure we must first make 
some comments about the use of 
a printer . 

PRINTER 
FEATURES 
Our school does not have a 
printer so I lent them my own 

which was used to test the pro­
gram , a Shinwa ep-so. The 
Shinwa uses most of the Epson 
type codes which are standard on 
a large range of dot-matrix 
printers , but in case of problems 
we will note the special features 
used. 

Lines 1490 and 1510 switch 
italics on and off either side of the 
procedure call which prints the 
text message , using codes 27 ,52 
and 27 ,53 respectively . Since 
double width is still enabled we 
get double width italic printing. 

F inally , the sequence 
27 ,87 ,0 at line 1170 is used to 
cancel double width printing at 
the end of the cycle . 

At line 1020 the sequence 
VDU2,1 ,14 enables the printer 
and sends code 14 which means 
double width until end of line for 
the head in g HORROR * 
SCOPE. Thus double width is 
cancelled automatica lly for the 
following 80 columns printing of 

If you are using a daisy­
wheel printer then the bat will still 
draw since it uses text rather than 
graphics mode, but you will have 
to do without the special text 
features . 

PROGRAM 
STRUCTURE 
10-90 

100-140 

150-200 
230-250 

270-400 

420-630 
650-710 

730-860 

Initialisation. The double width heading prin ted by 
PROCheader is preserved thereafter by defining 
the remainder of the screen as a text window at 
line 90 . 
Allows operator to choose printer option and enter 
current date. 
Main program loop. 
PROCheader. Prints the double width heading for 
VDU display. 
PROCquestion. Permits entry of details for each 
customer. These are best typed in by the operator > 
but the VDU display speeds up collection of the 
information. 
Data used to print out the picture of the bat. 
PROCdrawbat. Scales display to 40 or 80 columns 
depending upon state of the Boolean variable 
"printer" and draws the bat. 
PROCinit . This procedure is called before the main 
loop starts. It dimensions text arrays to hold the 
name of lucky colours, signs of the zodiac and 
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880-910 

1000-1190 

1210-1340 

1360-1520 

1440-1520 

1540-1730 

1750-1840 

1860-1890 

months of the year and an integer array date% 
which contains the date boundaries between birth 
signs. the data is then read into the arrays. 
PROCcompute. Computes birth sign and year of 
birth. 
PROCprintfoTtune. Prints heading for printer, calls 
PROCdrawbat, prints name, birth sign etc and 
then calls PROCprinttext to print out the 
randomised message . 
PROCprint. A useful general procedure for your 
library. The recursive use of INSTR to find spaces 
is the fastest means I have found of separating 
words and printing out text without splitting them 
across line . For use with a 20 or 80 column mode 
you need only change the value of the line width 
counter T% to 19 or 79 respectively . 
PROCinittext . Run before main loop (called by 
PROCinit). This procedure dimensions text arrays 
to hold the first, second and third parts of the 
messages which are then read into the arrays. 
PROCprinttext. Chooses a random fir.st , second 
and third component for the message from those 
available in the arrays . Composes the message into 
a single string variable S$ and calls PROCprint to 
print it out. 
PR OCcomputedaysalive, FN month, FNyear. 
Computes the number of days the person has 
lived, allOWing for leap years etc . Programmer 
might like to try to work out their own algOrithm 
before studying the one we came up with. 
Data for messages . The commas separate each 
part of the message. If you wish to add to the list, 
study the grammatical structure carefully since the 
second part both finishes and starts a sentence and 
any random combination of parts from any line 
must be grammatical. If you alter the number of 
messages then the value of ns% at line 1380 must 
be changed. 
PROCerror. When escape is pressed by 
CONTROL-@ this prints out the number of turns 
before ending. Type this .in early since it also 
mends the escape key and will report any errors 
due to typing mistakes. 
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...,AM",,: ROBJ:N e:VANS 

SI ",, ' r HDAY: "" ..:r ..... l y .1. ... 77 

BIR T H SIGN : 

LU C KY N UMBER: 

LUC I';: ..... COLOUR: 

Th _ b ___ C 1: , ' _ _ 1:0 _ _ I: pZ-=-$<L_d on,'o>">_ z _ 
b~~ o r_ ~h __ no' o ~ I: e r __ r~ ~;~h~ b_ 
d _ ng _ rou _ ~o~ yo~ ~o p~C 1:0 _ _ "0 
k _ c c nup O~ yo~r 8PPZ _ pz __ ~o' ~~~~_rd . 

THIS PROGRAM HAS BEEN 

CHECKED! 
PROGRAM LISTING 

10REM HORROR SCOPE (5508 ) 
20REM By Jonathan a n d Jane Evans (5350) 
'30REM (461C) 
4 0 *FX220,0 (0750) 
SOON ERROR PROCe~ro~ (A302) 
60X=RND(-TIME) (9CED) 
70 PROCinit (4214) 

CONTINUED OVER 

10 1 

• 



MODEL B 

PROGRAM LISTING 

80MODE7:PROCheader (7223) 
90VDU28,O,24,39,2 (EFAD) 

100CL5:PRINT' ' ''Printer on (Y/N) ?"; (BODe) 
IIO*FX1S.1 (4E6F) 
120REPEAT:G$"'GET$:UNTIL G$=:"Y" OR G$= " N": IF G$= " 

VU THEN PRINT"Y":printer=TRUE ELSE PRINT"N":printe 
r =FALSE (EDEA) 

9) 
130K%=Q:REH COUNTER FOR NUMBER OF TIMES RUN l588 

140INPUT ' . "Today ' 5 date'" 
Month " ,tmonth'l.:INPUT"· 

lSOREPEAT (7287) 
160PROCquestion (SBF4) 
170PROCco mpute (47AF) 
I BOPROCprintfartune (1960) 
19fJK'l.=K'l.+1 (CCI6) 
200UNT I L FALSE (CI 45) 
2 10: (6F85) 
220: (8415) 
230DEF PROCheader (4562) 

Day"; tday'l.: INPUT ' 
Year",tyear'l. (68eS) 

240FOR 1= 1 TO 2:VDU141,129,157, 13-0 :PRINT SPC9;"H 
ORROR * SCOPE": NEXT 1 (::S78) 

250ENDPROC i lDDS ) 
260: (C196) 
2700EF PROCquestion (CA3A) 
280REPEAT:CLS (CIF6) 
290lNPUT' '''P l ease enter your name'" ' Name$ (5F7C) 
300 IF LEN(Name:$»20 THEN PRINT '''Maximum length 

20 characters":GOTO 290 (8895) 
3 10INPUT '''Enter y our age in years'" ' agel.: IF agel. 

( I OR agel. ) 99 THEN PRINT'''Don't be silly !" : GOTO 3 
10 (10B8) 

320PR INT ' '' En ter your bJ.rthdate" ( IB77) 
330 INPUT ''' Day (1-31) ",dayl.:IF dayl. >31 OR dayl.< l 

GOTO 330 (OE1 2) 
3 4 0I NPUT' "Month (1-12) ". month~~ : IF month% < 1 OR r:1 

onth% >12 GOTO 340 (5FID) 
350PRINT ' '''Are these ent..-ies correct (Y/N) 7" (6 

E5B) 
360*FX15f l (EIAA) 
370REpEAT G$=GET:$:UNTIL G$="Y" OR G$="N" (Eb09) 
380 lF dayl.=tdayl. AND rnonthi'.==tmonthl. pRINT' "HAPpY 

BIRTHDAY ! !! " : WAIT=INKEY (300) (29DEn 
390UNTIL GS =" Y" <CDC8) 
400ENDPROC (A688) 
410: (7738) 
420REM DATA FOR BAT (B755) 
430DATA 2,18,23 (AIF9) 
440DATA 2, 18,23 ( F335 ) 
450DATA 6,18,19,20,21,22,23 (A3EO) 
460DATA 6,18,19,20,21,22,23 (6E68) 
4700ATA 4,18,20,21,23 (DCF6) 
480DATA 8, 13, 18,19,20,21,22,23,28 (A94E) 
490DATA 14,10,11,12,13,14 ,19, 20 ,21,22,27,28,29 , 3 

0,31 (C746) 
5000ATA 14, 9, 10 ,11,1 3 ,15,16,20,21,25,26 ,28, 30,31 

102 

, 32 (9C86) 
510DATA 14 ,7,8,10,13,17,18,19,22,23,24 , 28,31,33, 

3 4 (A718) 
520DATA 10,5,6 .9, 13 .17, 24 . 28 , 32 , 35,36 (5033) 
530DATA 10, 3 ,4,9,1 3, 17,24, 28 ,32,37,38 (3F70) 
540DATA 8,2,8,13,17,24,28,33,39 (B75F ) 
550DATA 8,2,8,13,16. 25 ,28,33, 39 (AOE9) 
5600ATA 14. 2,3, 4,5, 7 ,1 3, 16,25, 2 8 y 34 , 36,37 , 38,39 

( 7044) 
570DATA 16 ,2 ,6,7 , 8,9 , 10,1 3, 17,24,28,31,32,33.34. 

35,39 (EODF) 
580DATA 8,7,11,13,17,24,28,30,34 (6AC3) 
590DATA 10,12 ,1 3, 14,15,18, 23,26,27,28,29 (B2DC) 
600DATA 12,1 3, 16,17,18, 19,20,21,22,23,24,25.28 

7067) 
610DATA 2 ,1 7,23 (2CC2) 
620DATA 2,16,25 (6E96) 
630DATA 2 ,15,26 (7F55) 
640: (63A2) 
650DEF PROCdrawbat (339C) 
660RESTORE 430: I F printer THEN s ca le =2 ELSE sca 

le=1 (5005) 
670FOR V%=O TO 20 (3A3F) 
680READ NI.. (2E8C) 
690FOR I% = t TO NI.: REAO X%:PRINT TAB(scale*(X'l.-l) 

);".";:NEXT 11. (B414) 
700PRINT :NEXT Y'l. (2A29) 
7 10ENOPROC (1934) 
720: (90F4) 
730DEF PROCinlt (68tA) 
740nco l'l.=1 0 (C552) 
750 DIM co}our$(ncol%) ,zodiac$\12 l ,zdate%(12,2/, 

month$ (12) (2C56) 
760RESTORE 810 (2 14 0) 
770FOR 11.=1 TO ncoll.:READ colour$(I'l.) :NEXT IX (5 

4F9) 
780FOR 11.=1 TO 12:READ zodiaC$(II.) :NEX T 11. (93E2 

790FOR 11.=1 TO 12:FOR J%=l TO 2 :READ zdateX(IX . ~ 

%):NEXT J%,II. (B272) 
800FOR 1%=1 TO 12:READ month$(ll.) :NEXT 11. (90E2) 
810DATA Blood Red,Sky Bl ue Pink,Punk Pink,Slime 

Green,Mellow Yellow, Pumpk in O..-a nge,Sn ow White , Midn 
ight Bl u e,Sooty Black,Murky Purple (F954 ) 

820DATA Aries,Taurus ,Gemini, Cancer,Leo,Virgo,Lib 
ra,Scor pio,Sagittarius,Capricor n ,Aquarius ,Pisces ( 
8E17) 

830DATA 22,3,21,4,22,5,23,6,24,7,24,8,24,9,24,10 
, 23,11,23,12,20 ,1, 20 , 2 (6463) 

840DATA January,February,March,Ap..-il,May,June,Ju 
ly,Au gust,September,October,November,December (916 
8) 

850PROCinittext (3DB2) 
860ENDPROC (9840) 
870: (8 12 4) 
880DEF PROCcompute (0 03A) 
890col $=col our$ (RND (ncol 1./) : numl.=RNO (9 ) (753A) 
900REM COMPUTE BIRTHSIGN ( 7642) 
910FOR 11.=1 TO 12:IF monthX= zdatel. i il.,2) TriEN si 

gn%= 1 1. (6E6C) 
920NEXT 11. (A4 10 ) 
930IF day"l.<zdate"l.(sign'-:, 1 ) THEN slgni:=slgni:-l (e 

AC9) 
940IF sign%=O THEN 5ign%=12 (5837) 
950REM COMPUTE YEAR, OF BIRTH (8839) 
960IF monthi.<tmont·h% THEN byear%-tyear%- ·agei. ELS 
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E IF mcnth%= tmonth'l. AND dayr.<=tday'l. THEN byear--'l..=ty 
ear-i.-age!. ELSE byear'l..=tyear--'l.-age'l.-l (7eSS) 

970PROCcomputedaysa live (7199) 
980ENDPROC (C6B7) 
990: (C974) 

1000DEF PROCprintfortune <05DF) 
tOlOelS (1699) 
1020IF printer 
l03 0PRINT" 

9FE> 

THEN VDU2,1,14 (5943) 
HO R R 0 R * sea PE'" 

t040PRQCdrawbat (C7A6) 
l050*FX15,l (87E4) 
lObOIF NOT printer THEN G=GET (3BFr ) 
1070l F pr-inter- VDUl,27,l,87,l,1 (10£2) 
l080PR INT ' , .. "NAME: "; NameS (1098) 

(9 

1090PRINT ' "BIRTHDAY: 
onth'l.);" ";byear-'l. ( EBB!> 

1100PRINT ' "BIRTH SIGN: 

H;dayX;" H;monthS(m 

" ; zodiacS( SlgnX ) {F 
B82) 

1 11 OPR I NT ... L UCKY NUMBER: ",: num'l. (8176) 
1 120PRINT ' ''LUCKY· COLOUR: ";coIS (0754) 
1 t .30PRINT· . "You have been al i ve "; al i ve"l.;" days." 
(A82A) 
1140PROCpr-inttex t (42 FE) 
1150*FX15,l (323C) 
1160lF NOT printer- G=GE T (3539, 
1170 IF printer VDUl,27,1,87,1,O,12 (8SSC ) 
1180VDU3, 15 (297A, 
1190ENDPRQC <D213) 
1200 : (8418) 
1210DEF PROCprint (5$) (0941) 
1220REM PR I NTS WITHOUT SPLITTING WORDS (7576) 
1230LDCAL K"I.,S"I.,LY.,MY.,T% (8630) 
1240T"I.::::39 (68AD) 
1250K /.=0 (C269) 
t260REPEAT <DFBE) 
12705%:: lNSTR<S$," ") (063C) 
1280KY.:::KY.+S%: IF K:t.. )-TX THEN PRINT:K'l.=SX (86F4) 
1290IF S% ) O THEN PRINT LEFT$(S$,5Xl; (3C29) 
1.3005::f.=RIGHT$ (S$, LEN (5$) -5Y.) (687C) 
1310UNTIL 51.::::0 (BOCt) 
1320LX::::LEN(S$):K%::::KY.+L'l.:IF KX >T'l. THEN PRINT (37EC 

) 

1330F"RINT 5$ (665B) 
13 40ENDPROC (8326) 
1350: (9CDD) 
1360DEF PRQCinitte>:t (CIF2) 
1370RESTORE 1750 (8937) 
1380nsY.::::I0:DIM first$(n s'l.) ,sec ond$(ns'l.) ,third$(ns 

Xl (SF4FI 
1390FOR 1%=1 TO nsY. (4292) 
1400 READ first$(IY.) ,second$(I%) ,thil'"dS(I'l.) (9C7S 1 
1410NEXT 1% (11C9) 
1420ENDPROC (7F7A) 
1430 : (7735> 
1440DEF PROCprinttex t <2FCC) 
1450LOCAL Pl'l.,P2'l.,P3'l.,S$ (A060) 
1460P l%=RNO(ns%):P2'l.=RND(nsY.) : P3'l.=RND (ns'l.) (7853) 
l470SS=first$(PlY.)+ " "+second::f.(P2%)+" "+thil'"d$(P3 

Y.l (6EDl) 
1480PRINT' , " (62B3 ) 
1490VDUl, 27,1,52 (CA7B) 
1500PROCprintCS$) (CC9S) 
1510VDU1,27,1,53 (7442) 
1520ENDPROC (CAA2) 
1530: (7300) 

PROGRAMMING IGAME 

1540 DEF PROCcomputedaysalive (B707) 
1550LOCAL DI.,MI.,Y% (D6CA) 
1 560al i ve'l.~FNmonth(month%,byearX)-dav% (4176) 
1570IF month%(12 THEN FOR M'l.=month'l.+t TO 12:alive 

I.=alive'l.+FNmonth(M'l..byear%):NEXT M% (FB48) 
1580IF tyear%-byear%(2 THEN 1620 (OSE5) 
lS90FOR Y'l.=byear%+1 TO tyearI. - l (CE2B) 
1600alive%=aI ive%+FNyear (Y'l.) (ADFBl 
1610NEXT VI. (5FAD) 
1620IF tmonth %>l THEN FOR M%=l TO tmonth%- I: 

e'l.=alive%+FNmonth(M%,tyeal'"%):NEXT MI. (7008) 
1630al i veY.=al i veZ+tdaY/~ (OE72) 
1640ENDPROC (9118) 
1650: (B83CI 
1660DEF FNmonth (M'l., Y%) (BE36) 

aliv 

16700N HI. GOTO 1680,1690,1680,1700,1680 , 1700, 1680 
,1680, 1700.1680,1 700 ,1680 (3060 ) 

1680=31 (C68E) 
1690IF Y% MOD 4 = 0 THEN =29 ELSE =28 (7737) 
1700: 30 (C202) 
1710: (C9BA) 
1720DEF FNyear(V'l.) (4404) 
1730IF Y'l.MOD4 =0 THEN =366 ELSE =365 (7255) 
1740: (0579) 
1750DATA Try to clean your teeth,on wet Tuesdays. 
Never ever,l'"un across the road without look ing. ( 

0166) 
1760DATA The best t1me to eat pickled onions is,d 

uring half-term. It is very u nlucky fol'" you to,pic 
k a fight with an angry lobster. (3458) 

1770DA1A A good time to watch television is,evel'"Y 
other Saturday in November . You should try never 

to,eat crisps with a knife and fork. (C634) 
1780DATA A long walk in the fresh all'" w111 do you 
good,every Bank Holiday. On no account should you 

,wear more than one pair of shoes at a time. (5:583 
) 

1790DATA A lucky time for you to stand on your he 
ad mi ght be, ne>: t Box i ng Day. Don · t forget to I'" emem 
bel'" that it would be terrible far you to. eat t oo m 
any liquorice allsort s on your birthd ay_ (B3 1FI 

1800DATA Don·t forget to brush youI'" hair twenty t 
imes,every Monday mOl'"ning . Be careful never to,go 
into a field with an angry bull. (SPAS ) 

1810DATA You could leal'"n to tap dance.ne>:t Thur-sd 
ay week. However it wouldn ' t be a good idea to,tur 
n cartwheels 1n the playgl'"ound in a thunderstorm. 
(28EO) 

1820 DATA Learn to s pe ll supercalifragilisticexpi 
alidocious,before the end of term. It migh t be dan 
ger-ous for you to,Pl...t tomato ketchup on youI'" appre 
pie and custa~d. (7EB3) 
18300ATA A good time to eat marmalade sandwiches 

with kippers would be,next Fl'"iday. Remember never 
to,w~estle with a man eating tlg€r. (OCCA) 

1840DATA Eat up all your cabbage,on Sundays in De 
cember when it r-a1ns. It would be a good idea if y 
ou didn · t,leave your c hewing gum on youI'" teacher·s 
chair. (228F) 
1850: ( B12A) 
t860DEF PROCerror (A98F ) 
1870*FX220,27 (8358) 
1880IF ERR=17 CL. S:PRINT · · "Number of tUl'"ns "" ";K%: 

END (SBFO) 
1890CLS : PRINT':REPORT:PRINT " at line ";ERL:END (A 

297 ) 

• 

~====================~====================~. 
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FOR USERS OF THE BBC MICRO 
AND ELECTRON 

WHY YOU SHOULD TAKE OUT A 
SUBSCRIPTION TO A&B COMPUTING: 

The magazine is totally commited to supporting users of 
the BBC Micro Model B, B+ and Acorn Electron 
computers. 

Our broad coverage of events, personalities and product 
releases is complemented by authoritative reviews in the 
specialist areas of education and business. The first to 
explain Level 3 Econet, the first to review Wordwise Plus, 
the first with Acornsoft Graphics Extension ROM, 
Viewstore, Soli disc Winchesters, Intersheet and Interchart 
and so it goes on. 

We supply tutorial on programming in BBC BASIC, Logo, 
and Pascal, reporting how these languages are used in 
education and other applications. 

We don 't stop with tutorial. Features on artificial 
intelligence, computer art , computers and natural 
language; all have filled the mailbag with response from 
interested readers. For which we are grateful. 

If an important new product appears on the market, A&B 

is first to tell you all about it. The BBC 128K was launched 
at the PCW show in early September. By the end of that 
month we had a full breakdown on why, how and how 
fast. Plus news of Le Modem and Challenger. 
We do comparative reviews, a dozen printers side by side, 
accounts software tabulated and explained, all the double 
density filing systems benchmarked and compared. 

Nor are we averse to having some fun. We intetviewed 
Commander Glew, one of the first Elite , played Combat 
Lynx, Brian Jacks' Superstar Challenge, Boffin, Beach­
Head and Deathstar on the Electron as well as the BBC, 
mapped Atic Atac and kicked around Ocean's Matchday. 

Then there's the software we publish every month. It's 
designed to be useful , to support peripherals by filling 
gaps in available utilities, to explore areas of programming 
not normally available at your local computer store. And 
Checker makes sure it all works for you or it's available on 
tape or disc if you prefer. 
Just a few reasons why it's important to you, as a BBC or 
Electron user, not to miss a single month of A&B. A back 
issue may not be available. 

MISS A&B MISS OUT - DON'T DELAY, SUBSCRIBE TODAY! 

•••••••••••••••••••••••••••••••••••••••••••••• 
• S b · 0 d F I am enclosing m y (de ldt! a. nece •• a ry' ~ • 
• U scnpt lon r er orm claeque / Posud Order/lnterrud' orllld Money 1\0 ~,\ , ....... ,,~ 
• Cut out and SEND TO: 0.-.1 •• fa. £... .... . .. • 
• (mode P."..~~.o ASP L.d) 1 ......... 1. 
• A& B Compullllg Debit my Acce •• /Barclayc;:a:nf· • 

• 
In fone t Ltd {'delete as n ece .. aryJ VISA. 
Tunes House 

•• 179 The Marlowes [ [ [ [ [ ! I I I I I I I I I [ [] •• 

Hemel Hempstead 
• Herls HPl 1BB Please use BLOCK CAPITALS and include post codes. • 

• (tel: 0442 48435) NAME IMrlMrslMissl . . . . . .. • 

• Please commence my subscription • 
• w ith the very next issue. ADDRESS . . . . . . . . . . . . . . . . . • • • . . • 

• SUBSCRIPTION (tick 0 as .. .. . ... .. . . • 
• RATES appropriate) . . . . . . . • 
• £21.80 for 12 issues UK 0 . . . . . . .. POSTCODE....... . .. • 

• £26.00 for 12 issues overS (~ ilS smfn('(! mili l. 0 • • U.SA $34.50 0 Signature . . . . . . . . . . . . . . . . . . . . • 

• £53.00 for 12 issues overseas a ir mail. 0 Date . . . . . . . . . . .. . .. . .. • . . . . . .. . . , . ...• .............................................. 
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MODEL BIELECTRON PLUS ONE PRINTER DRIVERIUL TRACALC 

Ultraeale 
printerDri 
D.Gibbons 

Ultracalc needs a printer 
driver. A&B provides one. 

This simple machine code printer 
driver, run from disc by the 
command VDU, allows printer 
codes (in numeric or alphabetic 
form) to be sent to a printer as if 
the routine were part of Ultracalc, 
thus avoiding loss of data caused 
by a temporary return to BASIC. 

Many revievJers have extolled 
the virtues of Ultracalc, and it is 
indeed an extremely powerful and 
versatile 5preadsheet program. 
With its individually variable 
column widths, relative and abso­
lute replication, conditional 
instructions, and a "'look-up" facil­
ity, it forms a very attractive pack­
age. It does, however, suffer from 
one important drawback; it is so 
easy to enter a large quantity of 
data, only to realise that the printer 
has not been set up in a suitable 
print style, page length, line length, 
etc. Ultracalc itself offers no means 
of issuing printer control codes, so 
it is necessary to exit to BASIC 
using the j"BASIC command, and 

then use the conventional VDU 
command to send the necessary 
codes. 

Unfortunately, on returning to 
Ultracalc using *CALC, it is annoy­
ing to find that all the data has 
apparently been lost. The design­
ers of Ultracalc do not appear to 
have provided a "warm-start" 
option and, although data can 
obviously be saved to disc before 
exitlng to BASIC, it is all too easy to 
forget and, in any case, saving and 
reloading even a moderate sized 
sheet can take several minutes. 

Fortunately, Ultracalc allows 
the use of s~tem .. commands in 
the form I DRNE 2, I'CAT,' or 
indeed the j"BASIC command 
alre~dy mentioned. When the 
majority of such commands (but 
not I 'BASIC, for fairly obvious 
reasons) are issued from VJithin 
Ultracalc, control returns to Ultra­
calc on completion of the task. 

Provided the task has not 
over - written user memory, the 

ULTRACALC 
PRINTER 
DRIVER 645 

800 32 
1010 7 
2310 45 

23 80 
65 56 
82 264 
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spreadsheet data is retained intact 
because it has not been necessary 
to issue an • CALC command. In 
fact, because of the way the u*" 

commands are handled, it is as if 
Ultracalc had never relinquished 
control. 

Hence, on a disc system, it is 
possible to use the command 
I'PROG to rapidly load and run a 
machine code program, in an 
unused area of memory such as 
the cassette buffer, and then return 
automatically to Ultracalc on 
completion. 

TI-lECODE 

The short program called VDU, 
presented here, is just such a pro­
gram. It has been designed to fit 
into a single page of memory and 
loads at &900, although &AOO 
could equally have been used. As 
the command j*VDU reloads the 
program each time it is used, it 
does not matter if page &9 is used 
for other purposes in between its 
use for communication with the 
printer. 

In operation, the program 

210 

.78 
4 
3 
5 

65 
7 

prompts for a string of VDU codes 
(eg. 27,82,2),which may in fact be 
separated by commas or spaces, 
expands these to the required for­
mat (ie.2,1,27,1 ,82,1 ,2,3) , sends 
these to the VDU drivers using the 
system routine OSWRCH at 
&FFEE, and then returns to the 
calling environment ie. Ultracale_ 

For the benefit of users with 
printer codes tabulated alphabeti­
cally, rather than numerically, an 
automatic option is built into the 
program making 27,P,3 just as 
acceptable as 27,80,3; Similarly, 
27,4 is an alternative to 27,52. 
This is achieved by checking the 
number o f digits in the first code 
follOWing an escape (27) code. If 
there is only one digit, it is assumed 
to be an ASCII character a nd is 
treated as such; if there are wo or 
more digits, these are combined 
together decimally into a single 
byte, as are any other subsequent 
codes until another escape code is 
encountered. 

DOCUMENTAT­
ION 

The program is reasonably well 
annotated, but a more detailed 
explanation fo llows for the benefit 
of those unfamiliar with machine 
code:-

Line 70 makes sure that the 
printer is switched off so that the 
initial dialogue is not transmitted 
to the printer. This is not strictly 
necessary when used with Ultra­
cale, but as exPlained later the pro­
gram has uses outside Ultracalc. 

Lines 80-100 display the 
prompt "VDU CODES: " using the 
data string generated by the El,lUS 
statement at line 400. As noted in 
the program, BASIC-I users must 
use an alternative form for line 
400. In either case, the prompt 
could be changed according to the 
user's fancy; even teletext colour 
control codes could be included by 
using SHIFf ed function keys, as 
Ultracalc operates in mode 7. 
BASIC-I users must then ensure 
that that the 1'%- 1'%+11 state­
ment in line 490/400 matches the 
length of the $1'% string. 

CONTINUED OVER 
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MODEL BIELECTRON PLVS ONE PRINTER DRIVERIVL TRACALC 

Lines 110-130 initialise various 
locations at the end of the pro­
gram and, in line 140,a single digit 
is read from the keyboard and dis­
played o n the screen. This digit is 
multiplied by 10 and added to the 
previous value (set to 0 initially in 
line 120) and the multiplication/ 
addition process is repeated until 
stopped by a comma, a space, or a 
return. Each digit has initially an 
ASCII value (48-0; 57-9) and 
must be converted to the corre­
sponding actual number before 
being combined with the other 
digits (line 210)_ At the same time, 
location "num" is incremented 
(line 230) to keep track of the 
number of individual digits read. 

Lines 150-170 test for comma, 
space or return and, in either case, 
the status of the escape flag is 
eventually checked, the only differ­
cnce being that, for a return , the 
return flag is first set. If the escape 
flag is found to be set, the digit 
counter is checked a nd. if o nly one 
digit is involved (num- O because 
originally set to -1 l, this single d igit 
is converted back to its original 
correspondingASCn character, by 
adding 48 back again (line 270), 
on the assumption that it was actu­
ally a "letter". As far as it has been 
possible to ascertain, this 
approach works for all Epson-type 
printers, including the Star, 
Sh inwa, etc, and although some 
single digit numeric codes are pos­
sible, their use is limited and, in any 
case, they never seem to follow 
immediately after an escape code_ 

line 280 stores the fi nal value, 
depending on the outcome of the 
above, in an indexed buffer at loca­
tion "buf" (see line 460). The 
whole process then repeats from 
line 120 except that, if a return has 
been encountered, ie. the return 
flag is set, a byte value of 13 is 
added to the end of the buffer and 
the reading process is tenninated. 
A buffer is used to store the byte 
values so that all characters can be 
input and manipulated before the 
printer is enabled. In this way, only 
the modified characters are sent to 
the printer. 

line 320 turns the printer on 
and the above process more or 
less goes into reverse. Characters 
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are read back from the buffer (line 
330) and are passed, unmodified, 
to the VDU drivers via OSWRC H, 
but each one is preceded by a 
CHR$! (lines 350-360)_ The 
return code at the end of the buf­
fer, when encountered, causes this 
process to be terminated a nd the 
printer is then turned off (line380)_ 
For some printers it is apparently 
desirable to transmit this final 
return code to empty the printer 
buffer and leave the printer in a 
free state and so it is included here 
(line 370)_ 

Line 390 transmits a CHR$12, 
equivalent to CfRL-L, to clear the 
screen. Note that the program 
jumps to OSWRCH via a JMP 
instruction, rather than the usual 
JSR instruction; it is the RTN 
instruction at the end of the 
OSWRCH routine in the OS ROM 
which actually returns control to 
Ultracalc. 

KEYING IN 

When the BASIC program is 
keyed in (omit the comments to 
simplify thisl) and RUN, machine 
code should be generated termi­
nating at &9C9 leaving room 
before the end of the page for over 
50 bytes of printer codes - more 
than enough for most purposes. If 
this is not exactly so, an error has 
probably occurred a nd the pro­
gram must be thoroughly checked. 
When satisfactory, save the 
machine code to disc as VDU, or 
some other suitable name, using 
'SAVE VDU 900 9FF_ It is not 
really necessary to save the whole 
of page &9, but there is little to be 
gained by not doing so. 

In operation from within Ultra­
calc, it is only necessary to issue a 
t vou command and respond to 
the prompts. The program can, 
h()l..ly'ever, be just as useful outside 
of Ultracalc - enter 'VDU in direct 
mode, or enter CALL &900 if the 
program has already been used 
once and page &9 has not been 
altered in anyway since. However, 
the speed of discs, and the short­
ness of the program,make the sim­
pler 'VDU approach just as 
effective. 

PROGRAM LISTING 

11REM VDU - • print., driv.r for Ultrl'll, 
2Boswrch-&:FFEE 
3Bo s rdch-&:FFEI 
4SFOR PASS-S TO l STEP l 
~0Pr.a&:900 :REM Stor, cod. in C •••• tt. Buf ,,, 
6SCOPT PASS 
70LDA 13:JSR olwrch 

F 
BI!ILDK 10 : STA rtn 

er and r et urn f l ag 
90.prn LDA vdu.XIB EQ 

byt@ termln.tor 
18eJ SR o.wrchl INX , JMP 

t string 
111.rdy LDX '0181X '. c 

polnt~r and Iscapt flag 
128.fst LDA '0ISTA chr 

i cation Itore 
131LDA '2~~ISTA nu. 

counter to - 1 

\Mlk. 'ure print.r OF 

\In iti.li., output po i nt 

rdy \Ch,ck fo r zero 

prn \Print VDU prolp 

\ Initill! •• buff.r 

\Init ial ise lultl pl 

141.rpt "JSR o.rdch l JSR olwrch \I nput and 0 

utput one ch.ract.r 
l~BCMP '44:BEQ ItO \C hec k for call. 
J60CMP '32:BEQ sto \C hlc k for spac@ 
17BCMP 1131BNE .It \ Ch.c k for r . turn 
18BSTA rtn:JKP .to \Sft r.turn fllg 
190 •• 1t TAYILDA ,hrI ASLA ,ASLA IA 5LA \ Multip 

ly ol d value by 8 
281ADC chrlAD C chrlSTA chr \Add t wo lort 

d B in alII 
210TYA:SEC:SBC '48:CLC 

dual nUllber 
\ Conv er t ASC I I t o a 

220ADC chr : STA chr 
2·30INC nUII:JI'tP rpt 

\A dd to s tar. con t.nts 
\ Incre ll .nt chara cter co 

unter; go get another 
241.lto LD A •• cIBEQ 
2~ILDA IB:STA esc 
261 LD A nU I IBNE dig 

dig \T e.t .BCl P' flag 
\R •• et Ilcape flag 
\Tls t for single charac 

t., 
27BLDA chr:CLC: ADC 148: STA chr \ Con vert ba 

ck to ASCI I 
2SB.dig LDA chrlSTA buf.XtINX \S tor. final 

byte in bufhr 
291CMP '27:BNE nsclSTA esc \T est fo r @scap 

e byte 
3lB.nlc LDA rtn:CMP t 13:BNE f s t \T est if r 

et urn just ent ered 
310ST_A buf . X:LDX 10 \T er . inate buff er; ini 

tial!" point.r 
320'L DA t21JSR ourch \Turn pr!nter ON 
330.snd LDA buf,X : IN X \ G.t byte f r ol buffe 

340 CMP 1131BEQ dun \T~'t for 13 as terllina 
tor 
3~eTAYILDA 'l:JSR oswrch 

£I .... i th VDUl 
\Prlcld. each cod 

36ITYA:JSR oswrchlJMP ,nd \ Trans_it VDU co 
d. 

37B . dun LDA t 13:JSR oswrch 
380LDA '3: J SR os .... rch \ Turn print~r OFF 
390LDA 112:JMP oswrch \ Clear scrlen 
4B0. vdu EQUS · VDU CO DES : " \Ini tial pro l pt 

.trin; (u. nott ) 
410.brk BR K \ Zero byte t er a inator for proa 

pt string 
420 . chr NOP 
430. esc NOP 
441. nua NOP 
4~0.rtn NOP 
460.buf NOP 
4701NEXT 

\Mul tiplication store 
\ Escap e f la; 
\ Charact er count er 
\ Return fl ag 
\Start of aain buffe r 

4B0REM BASrC-I us.rs replace lint 4"0 by:-
490REM .vdu : l $PX·"V DU CODES: " lp r.-PY, +11: ( 
S00REM Use *SAVE VDU 90" 9FF when laving to di 

se, 
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MODEL B/ELECTRON SOFTWARE/FALCON PILOT 

Falcon Pilot 
Brian Cassidy 

Hi-speed dogfighting in the 
hitech F111 B. 

PROGRAM LISTING 1 
10REM F- I 1 1B by BRIAN CASSIDY 
20MODE2: VDU19,0,4 , 0,0,0 
30JF PAGE<>&E00 DX=TRUE ELSE DX=FALSE 
40 VDU23 ,254,&0B,&08,&08,&lC,&lC,&3E,&69, &SD.23 , 253 , 

0.57,12~,2~5,255.125 , 57 , 0,23,252,16,56,56.254,254t56,56 

,1 0, 23,248,16,56 , 124,254,254 ,254,254,254,23,249,254,254 
,254,254,234,124,56,16,23 ,247,8,28,62,62,62,62,28,8 

50 VDU23,240 , &0B,&0B,&08,&lC,&7F,&7F,&08,&lC,23,255 . 
255,255,255,255,255,255,255,255,23,224.&FF,&FF,&FE,LDC, 
&DC,&80,&80.&0,23,225,&FF,&FF , &FF,&F7 , &B3,&83,&01 , &0 ,23 
,22b,&FF,&FE,&FE,&7E,&10,&10,&0,&0 

60 VDU 23,227,&7F,&3F,&lF,&lF,&0F,&07,&03,&01,23,230 
,& lC , &3E,&7F,&7F,&41,&41,&22,&22,23 , 231.34,28,28,8,62,B 
,20,2111 

70GCDL0,3:MDVE 32,991:DRAW 1247.991 
80FDR Q~m2 TO 31:S0UND 1,-15,Q~*4,2 
90VDU4,30,11,~:QQ~=TIME 

100GCOL0,7:HOVE 32,9911DRAW 32,959:MOVE 1247 ,991:DRAW 
1247,959 

110IF QY.:zll THEN GCOL0,12: MOVE 384,1023: PR I NT"B. CASSI 
DY" 

120IF Q~"'14 THEN GCOL0,2: MOVE 384,1023:PRINT"(C) 1984 

130IF Q~c17 THEN GCOL0,6 : J1OVE 192,1023: PRINT"FOR BBC 
MODEL B" 

140IF QX- 20 THEN GCOLI1I,3aMOVE 448,1023I PR I NT"F-ll1B" 
150REPEAT:UNTIL TIME >QQX+12 
160NEXT QY. 
170MOVE 32,991 : DRAW 1247,991 
180FOR Qc 0 TO -15 STEP - 0 . 5sS0UND 0,Q,4,3:NEXT Q 
190CLS 
200VDU19,0,4,0,0,0,5 . 19,4,0,0,0,0 
210GCOL0,3. PRINT ' ..• "F-ll1B by "; I GCOL0,"5:PRINT " B. CAS 

SIDV'" 
220GCOL0,3 I VDU248,10,13,249IPRINT " Cl MERCHANT SHIP 

230GCOL0,2:VDU253 zPRINT" .. BARRAGE BALOON 2 " 
240GCOL0,4 I VDU247 I PRINT " - CORVETTE 4'" 
250GCOL0,7 : VDU252:PRINT" - SUBMARINE 7'" 
260GCOL0,6:VDU255 , 10,13,253, 10, 13,255,10,13 , 25SIPRINT 
= AIRCRAFT CARRIER " 
270GCOL0,7IMOVE0,850IPLOT5,1279,850 
280MOVE0,910: PLOT5,1279,910 
290MOVE0,311:PLOT5,1279,311 
300MDVE0,292: PRINT" KEYBOARD JOYSTICK'" 
310HDVE640,311:PLOTS,640, 3 2 : HOVE0,250: PLOTS, 1279,250 
320GCOL0,5: MOVE96,240 I PRINT": H 
330GCOL0,3: MOVE96,200.VDU234 
340MOVE96,134 1VDU24111 
35I11GCOL0,5:MOVE96,92:PRINT"/ " 
360MOVE0,64IPRINT"FIRE-SHIFT" 
37I11MDVE3~,166IPRINT"Z "I MOVE161!1,166 : PR INT"X" 
38I11GCOL0,3: MOVE900 ,230: VOU254 
390GCOL~,5:HOVE836, 1 80IPRINT"<J> " 
400GCOL0,3:MOVE90I!1,138IVDU240 
410GCOL0,5: MOVE700,o4 1 PRINT"FIRE-FIRE" 
420IF DY. ... TRUE HOVE 390,90IPRINT"P-PAUSE" 
430IF DX""FALSE HOVE 396 , 32IPRINT"P=PAUSE " ELSE aCOL0, 

12:MOVE 0,32:PRINT"PRESS FIRE TO START":REPEAT UNTIL IN 
KEYC - 1 ) OR (ADVAL(0)AND3)<>0 

440VDU 4,28 , 0.2,19,O 
450IF D~=TRUE THEN PAGE-&1100 
460CHAIN"F-I11PG" 
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PILOT BRIEFING 
Unfortunately you have been 
volunteered to fly treacherous 
missions for the United Sta tes Air 
Force in a specially prepared 
F· IllB . codenamed Falcon . 
Your aircraft is armed with 32 
Vought hyperve locity missiles 
which must be used wisely t6 
destroy enemy shipping. You 
can re · arm and refuel the F·l11 S' 
by landing on United States Navy 
aircraft carriers. To do this you 
must first sweep the wings for­
ward for a low and slow ap· 
proach. 

In this configuration , fuel is 
used up at only half the rate of 
that o f normal flight, but you can 
co llide wilh enemy shipping. 
With the wings swept b(lck , you 
can s(lfely flyover targets except 
for the barrage balloons which 
obstruct your flight at all times 
during these hazardous sorties. 
You must destroy as much 
enemy shipping (IS possible in 
order to complete your mission 
and be prompted after landing at 
your base. You are then issued 
with progressively upgraded 
F·l11B's until you have atta ined 
the skills required by the National 
Aeronautics and Space Ad­
ministration for ast ronaut 
training. 

USING THE 
PROGRAM 
The number of missiles remaining 

is displayed in red on the left of 
the screen and the volume of fuel 
remaining is displayed in magen­
ta on the right. You can control 
the F-I llB from either the 
keyboard or joysticks. These con­
trols are displayed when the first 
program is run . Be careful to 
enter the same name exactly 
each time a particular person 
plays, so that the computer can 
keep track of that person's pro­
motions. 

PROGRAM 
NOTES 

F-IIIB consists of two programs. 
The first displays the scores for a 
hit on each type of enemy ship as 
well as the F-ll lB controls . This 
program also displays the 
characters needed for the main 
program . Because F- IllB is in 
two sections memory is saved so 
that the game can run on both 
casset t e and disc bOase d 
machines. (PAGE is au tomatical­
ly set to &1100 before loading 
the main program onto disc bas­
ed computers). AUTO can be us­
ed to speed typing since both 
prog ra m s ha ve been 
renumbered. After you have 
typed in the second program and 
checked for typi ng errors 
remember to remove the REM at 
th.e start of line 80. 

CONTINUED OVER 
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MODEL B/ELECTRON 

FIRST PROGRAM 
lines 
20-60 
70-180 
190-440 
450-460 

set up 
title 
instructions 
se t PAGE 10 &1100 if on a disc based com­
puter and CHAIN the main program 

SECOND PROGRAM 
lines 
20-60 
70-150 

160-190 
200-650 
210-310 
320-340 
350 
360-420 
430-480 
490-500 
510-610 
620 
630 
640 
660-670 
680-950 
1520-1530 

set up 
determine whether player is using the 
keyboard or joystick 
set up variables and colours 
move F-lllB 
print fuel and bomb levels 
pause routine 
pause routine 
see if F-IllB has crashed 
missile firing routine 
see if F- l l l B has flown off screen 
print on targets 
check if finished mission 
slow flight if wings are unswept 
check if F-IIIB is out of fuel 
call end of game routine 
landi!l9 and promotion routine 
data 

PROCEDURES 
PROCDISPLA Y 
PROCEJECT 
PROCPLAYER 
PROCRATING 
PROCREFUL 
PROCTOP 
PROC-MOVE 

displays lop 10 
ejection routine 
get name of next player 
end of game routine 
refu ell ing routine 
determine position in top la 
move F-I11B if on keyboard controls 

PROGRAM LISTING 2 
10REM" F-1118 by B. CASSIOV 
20DIM SCOREXelm) ,NAHE.(10),DESCRIPTION.(4),TITLE$(~ 1 

,lEVEL$C10},r$C9I,TX(9) 
30FOR Q-0 TO 9ITX(Q)-~ I NEXTQ 

40FOR QX-0 TO 4.READ DESCRIPTION$CQXl,TITLE$CQXl,NEX 
T QX.TITLE$CS)-"NABA " 

:50MODE2.VDU19 , 0,4,e,0,0,23,l,0;0;0;0"VDU19,7,4,0,0, 

601F SCOREX(1»0 CLB.MODE1IVDU4,19,0,4,0,0,0,19,2,4, 
0,0,0,23,l,0,0,0, 0, . PROCDISPLAY 

7111REPEAT 
90REH ON ERROR GOTO 90 
99MODE2.PROCPLAYER.VDU23,l,0;0;0;0, 

1IN CLS.PRINT TA8(1I,10) "PREBB FIRE TO START" 
110COLOUR4. PRINT'" ON'" • "JOYSTICK OR KEYBOARD 

12mREPEAT.FIREX-{ADVAL(01 AND 3) 
130UNTIL FIREX-l OR FIREX-2 OR INKEY(-l) 
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140IF FIREX- e JOYSTICKX-FALSE ELSE JOYSTICKX-TRUE 
150IF FIREX- 2 FIREX-3 
160CLSIHVc(32760*TX)/347~0) 

170VDU5,19,0,4,0,0,0,19,1,3,B, 0,0,19,4,0,0 , 0,0,19,8,3 
,21,21,21,19,9,3,21,21,21,19,121,3,21,21,21,19,11,3.21,21,21,19,12,8 
,21,21,0.19,13,3,21,21,21,19,14,1,21,21,21,19,13,3,21,21,21 

18BCX-BISCOREX~B:XXXX2234:AX:-1:W7.c0:D7o=4B0ICRASHX=0: 
LANDX-0 

190PROCREFUELIPX=640:MOVEPX,96:GCOL4,0rVDU XXXX 
2B0REPEAT 
210IF JOYSTICKX JUMPX~JUMPX-INT«ADVAL(FIREX)-32760)* 

TX/S4750} 
22BIF NOT JOYSTICKX PROC_MOVE 
230MOVEPX,96:GCOL4,0:VDU XXXX 
240IF JOYSTICKY. AND ADVAL(FIREX+1) ( IB380 XXXX=24B:DX= 

1 44 
25BIF INKEY(-105) XXXX=240: DX2144 
26BIF JOYSTICKX-TRUE AND ADVAL(FIREX+l ) >33140 XXXX-25 

4107.-42121 
270IF INKEY(-73) XXX7o=254 , OX-40B 
280PX-PX+JUMPXISX-B 
29BVDU4,3B;*FX19 
3BBVDUll ,:5 
310MOVE PX,96IGCOL4,0rVDU XXXX 
320GCOLB,:5 ' MOVE1248,FUELXIVDU2~~IFUELX-FUELX-2 
330IF XXXX-240 FUELX- FUELX+l 
34BGCOL0,14:MOVE-32,BOMB8XIVDU2:5:5 
3:5BIF INKEY(-56} MOVEB,30IGCOLB,7 aPRINT" PAUSE. SCOR 

EO ",SCOREX,REPEAT UNTIL NOT INKEV(-36) 1 REPEAT UNTIL IN 
KEY(-~6) 

3621 QX-POINT(PX+4,112)IQQX- POINT(PX+6B,112) 
37BIF QX-2 OR QQX- 2 CRASHX- TRUE 
380IF XXXX<>240 THEN 4121 
39BIF QX~1 OR QX- 4 OR QX-7 CRASHX- TRUE 
4B0IF QQXB l OR QQX-4 OR QQX-7 CRASHX-TRUE 
410IF POINT(PX+32, 112) =6 AND XXXX=240 THEN SOUND3,-15 

,233,IICX~CX+l ELSE CX- B 
42BIF CXs 4 PROCREFUEL 
43BIF NOT JOYSTICKX AND NOT INKEY(-I) OR BDMBSX<-B TH 

EN 4921 
44BIF JOYSTICKX AND (ADVAL (0 ) AND 3)-21 OR BOHBSX<-8 T 

HEN 4921 
450S1.-POINT(PX+32,DX)IMOVEP7.,D7.+16:GCOL0,14 
46BPRINT"*"ISOUND0,-12,4 ,1I BOMB8X-BOMBSX-32 
470IF 87.- 2 OR 8X-l OR 8X-4 OR 8 70-7 8COREX-9COREX+9X;S 

OUND0,-15,100,2 
480IF S1.- 6 THEN GCOL0,5zMOVE32 ,264I PRINT"VOU HAVE BEE 

N SHOT "'" DOWN BY USAF" ' " YOU ARE A HAZARD'" 11 TO YOUR 0 
WN BHIPS"ICRA8HX-TRUE 

490IF PY.<-84 PY.--84 I JUMPY.-0 
300IF PX>13B0 PX-1300.JUMPY.- B 
51BRANDOMX-RND(100) 
32BIF RANDOHX-l AND AX- -l THEN AX-RND(1152)+64 
5321 IF AX--l THEN 5721 
54BHCVE AX,lm23IGCOLB,6IVDU255rWY.-WX+l 
550IF WX-4 THEN AX--.1:Wh- 0 
5611GOTC6211 
570MOVE RND(1152)+32 , 1023 
580IF RANDOHX>10 AND RANDOMX<1 8-(ThI5) GCCLB,I:VDU 24 

8,B,10,249 
590IF RANDO~X>20 AND RANDOM7.<26+TY. GCOLII,2:VDU2:53 
6BBIF RAND~X>50 AND RANDOMX<55-(TX/ 5> GCOLB,4:VDU 24 

7IS0UND2,-15,2B0,1 
610IF RANDCMX>60 AND RANDOM7.( 63+(TX/ S) MOVE RND(1152) 

+32,RND(11124).GCOLII,7 I VDU252ISQUND1,-13,34,2 
62BIF SCCREX>-TX*5 LANDX- TRUE 
63BIF XXXY.- 240 THEN QQX- TIMEIREPEAT.UNTILTIME>QQX+5 
6421 IF FUELX<B MOVEI28,B00IPRINT"OUT OF FUEL"zCRASHX-

TRUE 
6521 UNTIL CRASHX OR LANOX 
660 IF NOT LANDX PROCRATING:MODE4:VDU 23,1,0;0;0;0;:P 

ROCTOPzUNTIL FALSE 
6721 COLOUR2:VDU4,30,224,226,224,22S,22 7,227,226,225,2 
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24,226,22~,224,227.226.226,225.227,226,224,22~,~ 
6B0FDR QY.-l TO ~8 
690IF JOYSTICKX JUHPX-JUHPX-INT«ADVAL(FIREX)-32760). 

TX / S4751Z1) ELSE PROC~OVE 
700MOYEPX,9bIGCOL4,0,VOU240,4,30,11 
710COLOUR21PRINT STRlNa.(20,CHR.(2~~»:VDU~ 
720Pr.-PX+JUMPXI MOVE PX,9b.GCOL4,IZI:VDU240 • 
730IF QX>3 AND QX<42 HOVE410,1023:GCOL0,4IVDU25~,255 , 

255:GCOL0,7:MOVE410,991:DRAW410, 1023: MOVE602 ,991 I DRAWb 0 
2,1023 

740IF QX~S OR QX~40 
7S01F QX=7 OR QX=38 
760 JF 
770IF 
780IF 

4,1007 

Qy'-=q OR QX-36 
Qi:."'4 OR QX=41 
QX=6 OR QX=39 

MOVE4B5,1007IDRAW535,1007 
MOVE46IZf, 12107: DRAW560, 1007 
MDVE435,1007:DRAWSBS, 1007 
GCOL0,8:PlDT69,S10,1007 
GCOL0,B:PlOT69.476,1007:PLOT69,54 

790IF QX <12 OR Q1. ) 33 THEN 810 
800IF ([;11. DIV 3)*3=Q1. THEN BCOL0,8zPLOT69,395,1007:PL 

OT69,625,1007 ELSE GCOL0,7:MOVE510,990IDRAW510,1023 
810IF. P1. ) 4H11 AND P%<S38 AND QX>41Z1 THEN SOUND 1 , - 1:5,20111 

,3:C1.-C%+1 ELSE C7.~0 

820Q(;I7.sTIME:REPEAT:UNTIL TIME)[;IQX+4*C% 
830NEXT g1. 
840IF C7.<S THEN 930 
850MOYE32,91Z10:PRINT " YOU ARE PROMOTED""" TO ";TITLE$ 

(T1. DIY :5) : T1.-T1.+:5 
860(;1:0:- 1 
870REPEAT [;1-(;1+1 
S80UNTIL TS(Q)-NAMES;PRINT SPC(7)NAHES 
890TX(Q) - TX 
900[;1QX-TIMEIREPEATIUNTIL TIME>QQX+zae.UNTIL TX-30 
910QX-125IMOVE32,7111121IPRINT"CONBRATULATI CNS" ' ''YOU HAVE 

COMPLETED YOUR TOUR OF DUTY"'"WITH THE U.B.A.F" 
92111FCR W%=0 Ta 20111:SCUND1,-I:5,WX,2ITX~~INEXT~~i6DTG 7 

930MOVE 32,901!1 I PRINT "AFTER COMPLETINB " ' '' YOUR MISSION 
YOU" ' ''CRASHED ON LANDING",PROCEJECT 

940QQX-TIME:REPEAT.UNTIL TlME)QQX+401Z1 
9SI1IUNTIL FALSE 
960DEFPROCEJECT 
970XX-PX+32:YX=101Z1IJUMP-IZI,QQX~4*«XX DIV 640)*2-1) 
980GCOL4,0:PLDT69,XX,YX.PLOT69,XX,YX-4 
990FOR QalS TO 0 STEP -1ZI . 3 

1000S0UND0,-INT(Q ) ,4,1 
1010PLOT 69,XX,Y1.IPLDT 69,XX,YX-4 
1020JUMP-JUMP+0.2: XX-XX-QQX zYXaYX+10-INT(JUMP) 
1031i!1PLOT 69,XX,YX.PLOT 69,XX,VX- 4 
1040NEXT Q 
1050PLCT 69,XX,YXIPLOT 69,XX,YX- 4 
1060XX-XX-32:VX-VX+16 
1070HOVEXX,YX:VDU230IMOVEXX,YX-32IVDU231 
10B0FOR QX- l TO 23 
111190M0VEXX,YXIVDU2301 HOVEXX,YX-32. VDU231 
11I110XX-XX+RND(9)-4IVX-VX-e 
1110M0VEXX,YXIVDU230IHOVEXX,YX-32IVDU231 
1120QQX-TlMEIREPEATIUNTIL TlME)QQX+20 
1130NEXT (;IX 
1140ENDPROC 
1150DEFPROCRATING 
1160HOVE PX,96IBCOL4,0IVDU XXX~ 
1171Z1HOVE PX,112IBCOLIZI,l,VDU XXXX 
I1BIZIMOVE 256iI000IPRINT"GAME OVER" 
1190MOVE 256,900I PRINT"SCORE-".SCOREX.MOVE 332,71Z11Z1 
1200PRINT"RATINGI ...... "I DESCRIPTIONS (SCOREr. DIV TX). T 

ITLESf nx OIV :5)-1) 

1210PROCEJECT.CLS.ENoPROC 
12200€FPROCTQPa IX-0 
1230REPEATrIX-IX+l.UNTIL SCOREX>SCOREXfIZ) OR 11.-10 
1240IF SCOREX<-SCOREXfIX) THEN PROCoISPLAy.ENoPROC 
12~0LEVEL$-TITLES(fTX DIV ~)-1) 
1260CLS.QQZ-IX 
I 270REPEAT 
1280HX-SCOREXfIX) r H$-NAME$fIX):HHS-LEVELS(IX) 
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1290SCOREX(IX)zSCOREX.NAMESfIX)-NAMES:LEVELS(IX)gLEVEL 

• 13009COREXgH1.INAMES- HSILEVELS- HH$ 
1310IX- IX+lzUNTIL IX- l1 
1320SCOREX- SCOREXfQQX) 
1331Z1PRINT TABf7,28)" YOUR SCORE WAS ".SCOREX 
134IZ1PROCOISPLAV,ENOPROC 
1351Z1DEFPROCREFUEL 
1360FOR QX-l TO 32.S0UN03,-1:5,QX,1 
1370MOVE -32 , (QX*32).BCOL 0,14.VDU2~5 
1380MOVE 124B, (QX*32).BCOL 1ZI,:5IVDU255 
1390NEXTQX . 
1400JUMPXa 01 FUELX-1023. BOMBSX-1023r ENoPROC 
14100EFPROCOISPLAY 
1420VOU4,PRINT TABCB,4) "THE TOP 10 SCORES ARE" 
1430FOR IX-l Te 10 
1440PRINT TABf4,IX*2+4);SCOREXfIX);TAB(12,IX*2+4).NAME 

$(IXl;TABC22,IX*2+4) , LEVEL$fIX) 
14!5IZ1NEXT IX 
1460PRINT TABfS,30) "PRESS FIRE TO CONTINUE" 
1470REPEAT 
1480FIREX- CAoVALCIZI) AND 3) 
1490UNTIL FIREZ=l OR F IREX=2 OR INKEYf-l) 
151Z101F FIREX~2 FIREX-3 
1!510ENoPROC 
15200ATA AWFUL ,TRAINEE,POOR ,APPRENTICE,FAIR ,PILOT,G 

000 ,INSTRUCTOR,EXCELENT ,TEST PILOT 
15300EFPROCPLAYERs COLOUR 1: PRINT ' . ' ''F-ll1B ";: COLOUR 5 

:PRINT"by B.CASSIoY":VoU31,0,1!5 
1540COLOUR3r PRINT "tEXT PILOT .. ·· 
15:5I1tCOLOUR2I PRINT "YOUR NAME PLEASE"IVoU31,5,20 
H560*FX 15 
157Q1COLOUR b 
15B0*FXI:5 
15901NPUT" "NAME$ 
1600COLOUR7 
16101F LENCNAME$»9 NAMES-LEFTSfNAHE$,9) 
162IZ1FOUNO-FALSE.TX-5 
1631Z1FOR Q-IZI TO 9 
16401F NAHES- TS(Q) THEN TX-TX(Q)zFOUNO-TRUE 
16!50IF TS fQ)( ) '''' OR FOUNoaTRUE THEN 1680 
1660TSfQ)-NAI'1E$ 
1670Q-9 
1680NEXT Q 
1690ENDPROC 
1700DEFPROC_MOVE 
1710IF INKEYf - 98) JUMPX-JUMPX-MV 
17201F INKEY(-67) JUMPX-JUMPX+MV • 
1730ENoPROC 
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MODEL B/ELECTRON 

Sleuth 
Trevor Attewell 

The BASIC Sherlock Holmes I 
Have you seen the 
error(s) of your ways? This 
ROM should help to track 
down your misdeeds! 

Although BBC BASIC has an 
error reporting system, it is o ften 
less than informative. A typical 
example is the unhelpful message 
"No such variable at line WXYZ" , 
where the specified line may con­
ta in umpteen possible candidates. 
Even if the s)'Stem were perfect, it 
could hardly be expected to find 
logical errors if the actual syntax is 
correct. It may well be worth a few 
minutes effort to track down the 
odd error by conventional means, 
but where there are many, or 
errors seem obscure, the job can 
be very frustrating. 

BEEBUG have greatly allevi­
ated the problem with SLEUTH, a 
ROM-based private detective that 
presents you with every scrap of 
available evidence about the oper­
ation of your program, making it 
easy to see where things are going 
\AJTong. The program is handled 
statement-by-statement. either 
continuously at an adjustable 
speed, or in single steps of one 
BASIC statement each. If a Proce­
dure has been entered its name wil l 
be displayed, together with the cur­
rent nesting level of any GOSUBs, 
REPEATS, FOR-NEXT loops and 
PROCs. The present value of every 
variable in each statement is given 
both before and after it is executed_ 

The program line is listed in full 
whether it is single or multi-state­
ment. In addition there is a Dual " 
Screen facility to display alter­
nately the SLEUTH control panel 
and the program screen in which 
the program actually runs. This is 
particularly helpful where graphics 
are in use, since every step of the 
graphics build-up can be followed 
in detail. As well as specifying the­
current state of the program, 
SLEUTH can alter the value of any 
variable, update memory, or 
change the number of the next line 
to be executed. No actual editing 
faCility is provided, and any neces­
sary program changes must be 
made in the ordinary way after 
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returning to BASIC. 
SLEUTH can be entered 

directly in one of three ways - by 
typing ·SLEUTH from the key­
board, by the same command 
placed within a program or by 
external interrupt. In the case of an 
inserted command the program 
will run normally until the com­
mand is reached, after which con­
trol will pass to SLEUTH. External 
interrupt is achieved by first setting 
up SLEUTH and then running the 
program normally. On pressing 
CTRL@ the program is inter­
rupted and the remainder can be 

\ 
run under the control of SLEUTH, 
which will initially be in single-step 
mode. 

There are two ways to exit 
SLEUTH, either by returning con­
trol to BASIC with the program 
intact and accessible, or by exiting 
to the remainder of the program, 
which then resumes normal execu­
tion from that point. 

STATUS 
SYMBOLS 
As soon as SLEUTH is entered the 
control panel is displayed. At the 
top is the title and status panel, giv­
ing a good deal of condensed 
information. This includes the 
page number at which reselVed 
memory for the dual screen faci lity 
starts, the nesting depth reached in 
current FOR/ NEXT and REPEAT 
loops, GOSUBs and PROCs, the 
relative running speed and the run 
status. The last named flag indi­
ca~whethertheprogram is being 

run continuously, single stepped, 
or multistepped. In the first case 
the program simply runs without 
stopping, at the speed set, until it 
e ither finishes or is stopped by 
pressing f@'. 

Single stepping is used for close 
supervision, each statement being 
highlighted before execution. 
Either the control or program 
screens can be displayed continu­
o usly. the default being to altern­
a te them if dual screens are 
enabled. Multistepping can be 
engaged a or after the start of a 
multi -statement block of code 
(FOR/NEXT. REPEAT, PROCE­
DURE or GOSUB), and the 
remainder of the block will be 
executed in one run. This is most 
useful if you find yourself flogging 
painfully through a long loop in 
which there are no (known!) prob-\ 
lems. Other flags which may 
appear in the status panel include 
external interrupt (if set), and hard­
copy selection (if the program 
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screen is enabled }. 
Below the status panel are three 

windows. Reading downwards, the 
first is a text window, 7 lines deep, 
which displays the current pro­
gram line. Beneath this the second 
wi ndow is divided into three sec­
tions. The top section gives the 
name of the current Procedure, if 
one has been entered. The names 
of Functions are not reported, and 
they are simply executed, state­
ment by statement, in the normal 
course of events. This merely ref­
lects the fact that although the sim­
ilarities between Functions and 
Procedures are often emphasised, 
they are in fact quite different ani­
mnis. The middle section of the 
window lists all the variables which 
occur in the current line, together 
with their values. If the variables lisn 
exceeds the space available the 
title of this section changes colour' I' 
and cursor keys can be used to 
scroll up and down the list. , 

The bottollLsection of the see; 
ond wmdow can be toggled 
between three displays. By default 
it gives the'h ames and values o f up 
to four variables selectable by the 
user. These values are displayed 
continuously as the program runs. 
Alternatively, this section can dis­
play either a Breakpoint Table 
(which shows the selected break· 
points - see below) or a BASIC 
Status display. The latter IistS1fie 
'values of the four pseudo-variables 
PAGE. TOP. LOMEM and 
HIMEM in hex. It also shows the 
amount of free memory, both with 
and without the inclusion of var­
iable space, and the current mode 
of the program screen (if enabled). 
The third window at the bottom of 
the screen is for command entry. 

RFACHED 
BRFAKING 
POINl? 
A particularly useful feature of 
SLEUTH is the ability to set condi­
tional or unconditional break­
points. The latter operate at the 
start of a specified line number 
during program execution, and 
hand over control to the control 
screen, at which point single­
stepping may be selected. Condi­
tional breakpoints stop execution 
only at the point where the condi -

tion is met. They can involve any 
expression that does not contain 
BASIC ke;words. so (for example) 
the condition C- 100'H%+ 45 is 
allowed, but C- SIN(X)' H%+45 
is not. In practice this minor restric­
tion is easily sidestepped byadding 
a statement to the program - in 
the case quoted we might add 
K%-SIN(X)' H%+ 45, and make 
the breakpoint condition C=K%. 
The breakpOints can be enabled or 
disabled as a whole by a break­
point toggle. Up to 5 uncondi· 
tional and 3 condi tional break­
points are a llowed. 

Various commands are avail­
able in control screen mode. Only 
one or two letters need be entered 
for any of these, the remainder 
being supplied by SLEUTH itself. 
Once displayed. DELETE will 
remove the command and 
RETURN will execute it. These 
commands include loading, saving 
and listing the BASIC program. 
the last-named engaging paged 
mode. OS commands can be 
issued , "'and the screen is then 
cleared except for the status and 
command panels to allow room 
for a (paged) disc catalog or other 
display. The use of SHIFr / CTRL) 
will temporarily halt a program 
being run, while <@h stops execu­
tion and passes control to the con-; 
trol screen. ~ 

Other commands allow variable 
selection (mentioned above) and 
updating, by which means the cur­
rent value of any variable can be 
altered at will. (G)OTO sends the 
program to the line specified, and 
(N)umbers toggles between deci · 
mal and hex notation for all var· 
iable values. (H )ardcopy toggles 
printer outpur,an~ can be used 
either to pr~ent printing where 
the program turns the printer on or 
to force printing of a ll PRINT state-_ 
ments. This control only works 1 
when the control screen is enabled 
in Dual Screen mode. (P)age I 
allows the address of PAGE to be 
altered, but this must be done with 
care to avoid corrupting any resi­
dent program. The other pseudo­
variables cannot be altered from 
within SLEUTH. (A)ccelerator 
governs the auto-run speed, speci­
fied by a number from 0 to 100. 0 
giving about one instruction per 
second and 100 representing max­
imum speed, which is natura lly 
very slow compared with BASIC 
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alone. (T)race toggles the option 
to print the current line number in 
the top right corner of the program 
screen, which is useful if th is screen 
alone is in use. 

KEEP MEMORY 
IN MIND 
It will often be necessary to take 
account of the memory locations 
used as Sleuth 's works pace. These 
are &Aaa to &AF. &B80 to &BFF, 
plus zero page from &4F to &6F, 
&F8 and &F9. The dUpl screen 
facility (if enabled) requires 
another 1.25k of memory (nearly 
5 pages) , which can be located 
where you like, within the usual 
constraints - by default it is placed 
immediately above the OSHWM. 
1i.gln also be in sid€\AIays RAM if 

_ available. The memory allocation 
halves the space available for func­
tion key definitions, which must be 
set up after entering SLEUTH. It 
also makes life difficult for cassette 
users , since they cannot load pro­
grams under S leuth. It is possible 
to load the program first, but in 
practical terms Sleuth is best con ­
sidered as a disc-user utility. 

As BEEBUG wrily point out. 
memory allocation is always an 
invidious compromise. If a pro­
gram uses graphics , it may be pos· 
sible to rescue some memory (part 
of which can be allotted to the dual 
screen faci lity) by temporarily 
changing to a lower graphics 
mode while debugging. If dual 
screens are invoked whi le a pro­
gram is in memory, care must be 
taken not to ovelWTite it. 

SLEUlHWITH 
CARE 

A little thought must also be given 
to the contents of programs before 
running them under SLEUTH, 
and in some cases minor mod ific­
ations may be needed. SLEUTH 
does not deal with assembler code 
in the same way as it does with 
BASIC instructions. Instead, 
assembly takes place in a Single 
operation, except that any BASIC 
key...vords in the listing will be inter­
cepted and displayed . It is antic­
ipated that assembler will be 
debugged separately using an 

appropriate machine code moni­
tor, for example BEEBUG's excel­
lent EXMON II . There will be trou· 
ble if any machine code ovelWTites 
Sleuth 'sworkspace, and the use of 
DIM statements to produce auto­
matically relocatable machine 
code above any BASIC program is 
a wise precaution wherever prac­
ticable. 

Care must be taken over key­
board inputs to programs - these 
are allowed. but SLEUTH uses the 
space bar for single-stepping, so a 
GET statement which looks for a 
space bar press may need to be 
changed temporarily to another 
character. Because of the slower 
speed. brief INKEY timings will 
probably have to be changed for 
longer ones, and timing loops 
using TIME must terminate when 
(for example) TIME.time rather 
than TIME =time. These loops 
execute much more slowly than in 
BASIC, a nd it is often easier to 
multi-step the longer ones, or even 
to update the loop variable to its 
exit value. Programs should ter­
minatewith END. These and other 
minor quirks or anomalies are 
dealt with in the comprehensive 
manual. They cause very little 
inconvenience in practice. 

CONCLUSIONS 
This is a most useful and versatile 
ROM, which can save a great deal 
of time in debugging BASIC pro­
grams, particularly those which 
sometimes seem to fo llow only 
their own peculiarly twisted logic. 
The f€\AI restrictions placed on the 
program to be debugged are 
minor, and SLEUTH is quite easy 
to use - like most utilities it will 
repay time spent in exploring it 
fu lly. 

Since it will not be needed every 
day (hopefully). the command 
summary in the manua l is a very 
useful reminder, though in tnyvi€\AI 
a separate card would be even 
more convenient (and hardwear­
ing) for the purpose. SLEUTH 
does not work across the Tube, but 
BEEBUG may eventually bring 
out a version which does, in which 
case an inexpensive upgrade will 
be made available to those need­
ing it. I can recommend SLEUTH, 
and wish that rd had the benefit of 
it on more than one well -remem­
bered occasion! 
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A & 8'S NATIONWIDE 
DEALERGUIDE 

01 - 437 0699 
WARWICKSHIRE 

LEAMINGTON HOBBY CENTRE 

'== (J](JJ(9 0 
Warwickshire's sole official BBC Micro Dealer 
and Service Centre. Specialists in Monitors, 
Cumana and BBC Drives, and Epson Printers. 
121 Regent Street, Leamington Spa. 

TEL: (0926) 29211 

SURREY 

••••••••••••••••••••• 
• STATACOM • • • 18 & 20 Grove Road, Sutton, Surrey • • 
• 
• Tol: 01-661 2266 • • • • Computers and Peripherals • 
• 3" Hitachi Orive 5%" range. -
: Printers and Monitors : 
• 2nd processors, business machines. _ 

•••••••••••••••••••••• 

CLASSIFIED 

1. 2. 

4 . 5 . 

7. B. 

10. 11. 

13. 14. 

LONDON 

THE VIDEO PALACE 
Londons largest Software store. 
Model B Spectrum ZX, 
Commodore 64 and Amstrad 
stockists. Plus full range of games 

software. 
100 Oxford Street, London W1. 
Tel: 01·637 0366/ 01-434 4217/8 

LEICESTERSHIRE 

MICRO-MAVS 
OFFICIAL ACORN/BBC DEALER 

BBC Model B, Electron. Printers: Epson FX80, 
AX80. Shinwa CP80, Seikosha GP100, Star 
DP510. Disk Drives: Teac l OOK single, twin, 
Shugartl00K singles, BBC Oisks, TV (monitors, 
accessories and soHware). Also agents for 
Atari, Commodore, Sincla ir, Oric and Dragon. 
MAYS COMPUTERS, 57 Churchgate, C ity 

Centre, Leicester LE1 3AL (0533) 22212 

WALES 

CAMESWORLD GWENT COMPUTERS 

A & 

Large range of BBC & Electron 
games always in stock. Phone or 
send for lists. Mail order via 
Access/Barclaycard , cheque or 

cash. 
129 King Street, Hammersmith, 

W6 9JG. Tel: 01 741 4467 . 

B COMPUTING 

Everything for the BBC computer-. 
ACORN AUTHOR ISEO DEALERS 

CUMANA DISTRIBUTOR 
92 Chepstow Road , Newport NP9 6EE 

Tel: 0633 841760 

ADVERTISEMENT - ORDER FORM 

3 . Adv~rtise nalionlllly in Ihes~ COlumns 10 ower 100.000 ruders for onl y 
40p p~r .... ord {minimum chllrll~ 15 words l. Si mply prlnl your mesuge In 

6. Ih~ coupon Ind send w ith your chl'ClU~ Of po,lal ord~r ",ade plYl bl ~ to 
Argus Spedllll'! Publ ical lons Lld. 10 ' 

9 . CLASSIF IED D EPARTMENT A & B COMPUTING 
No. 1 Gotden Square, London Wl . 

12. 01·437 0699 

Name . , . .. .. 
15. 

Address . . . . . . . . . . . . . . . . . . . . . . . . . . .... .. . ... , . 
. . . . . . . . . . . . . . . . . . . . . ... .. . . . ... . ..... .. ... . 

.............. ..... .. .. . ..... . . . ... .. . . . . .. . . .. 
To!. No. (Day) ........ . . . ... . ...... . . . ... .. 

ADVERTISERS PLEASE ADD 15% VAT 
P lease place my advert In A & B Compu t ing lor 0 Issues Plea s e in di ca te n umber of tnsert lor:s leQUlred 

To appear in the Nationwide Dealerguide at £27 per insert ion , simply fill in the details below. 

Company Name 

Address 

Te l No & Contact 

Additonal Copy 

No of Insert ions 

Post to: A&B Comoutino, Classified Dept. , ASP, 1 Golden Square, London W1 or phone 01 -437 0699. 
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A & B CLASSIFIED 

Lineage: 40p per word. ~ :E 
Semi display: £9.00 per single column centimetre. 
Ring for information on series bookings / discounts . 

.A II advert isement s In th iS sect ion must be prepa id 
Advert isemen ts are accepted subjec t to the terms and cond Il lons 
prin ted on the advertisement rate ca rd (available on request) . 

SOFTWARE 
ACCESSORIES 

TURNKEY is a fu lly assembled MIC 
system to make all your datallle p rogram 
disks secure with password protec tion. In 
unlocked slate d isks ac t normally (full 
catalogue and full informat ion) but when 
locked can neither bEt rcad I rom nor 
written to. Simple ·Auloboot opera tion. 
Send £12.95 piu. 8 leller pau word, 
Van, 1587, GI. Western Road, Glasgow. 

Please ,tale 40180 tracks. 

Disc storage boxes, anti­
static lockable with smoked 
g l ass cover, 2 s i zes 
available:-
To store 70 disks £17.95 
To store 100 disks £19.95 

ED40, 46 The Maltlngs, 
Stanstead Abbott, 

Ware, Herts. 

DISC BOXES £64.00 + VAT 
ROM BOXES £49.99 + VAT 

BBC Peripherals or the 
Amst rad education scheme 
and the Amstrad network. 

contact: 
N COMPUTERS LTD., 

Churchfleld Road, Frodsham, 
Cheshire WA6 6RD 

Tel: (0928) 35700 (10 lines) 

BBC/Flschertechnlk Robot Interlace 
4 Outputs for motors, lamps, electro­

magnets (MitoM4) 
a Inputs for the connection 01 switches, 

re lays (E l to Ea) 
2 Analogue inputs for potentiometers, 

photo res istors. 
Interfllce only £39.95 .. £1.50 pap 
Interface .. kU 30554 £99.95+ £2.50 p&l) 

Red Giant Software Ltd 
3A Oakcrolt Close, Plnner, Mlddx 

HA53YY 

BBC/ELECTRON 
"IMAGE 2" 

Witho ut doubt the best back-up 
copier money can buy . Copes 
w ith probably aJl software. Send 
SAE for details of inc red ible fea­
tures. Un locks & locks progs. 

100% MIC £4.80 

PETER DONN (Dept AB) 
18 Tyrone Road, Thorpe 
Bay, Southend-on-Sea, 

Essex SS1 3HS 

ASTROLOGY 

ASTROLOGY 
"for beginners. Special starter 
pack for only £1 1.50. Consists 
of a simple programme to 
calculate a horoscope, an 
introductory booklet and 2 self­
teaching prog rammes (hOW to 

interpret the horoscope). 
NO PREVIOUS 

KNOWLEDGE REQUIRED 
for the B.B.C. , A&B, Electron 
and many other micros, also 
wide range of programmes for 
more Experienced Ast rolo­
gers. Cash with order (add 
SOp outs ide U.K.) or large 
SAE for free Catalogue to: 
ASTROCALC (Dept A&B), 

67 Peascroft Road, Hemel 
Hempstead, Herts HP3 BER. 

Tel: (0442) 51809. 

EPROMS 

BANK MANAGER 
BBC Home Accounts, Random access 
disk-files, stand ing orders, budget 
codes, up to 10 accounts. Balance 
Sheets, spending graphs £10 add 30p 
P&P. 

Paul Ga"lner 
103 Elder CIMe, Badger Farm, 
Wlnchesler, Hants. 5022 4LL 

TeI: 0962 51443 evening .. 

SOFTWARE 
LIBRARIES 

ELECTRON OWNERS We are a 
software library devoted to 
software for the Electron Com­
puter. We have at present 80+ 
tit les and we are continually 
updating with many of the top­
sel ling games. Software lists 
should soon be well over 100. 
Hire rates from 75p per fortn ight. 
Life membership £6.00 (this 
includes free hire of f i rst 
program). For further details 
please write to: Software Listing, 
Elderhurst, Lobleyh ill Road , 
Meadowfie ld, Durham DH7 
BRQ. 

VIDEO 

XXX VIDEO 
Tetephone (day or night) 

0373 - 830563 
FOR DETAILS 

Glossy l ist from: XXX Video 
Club, 2 Streatham High Rd., 

London SW16 
(You must .be o~e r 18 to ask lo r details) 
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Send your requ irements to: 
CAROLlNE FAULKNER, ASP L TO, 
1 GOLDEN SQUARE, LONDON W1. 

SOFTWARE LIBRARIES 

STAR-SOFT 
(BBC + ELECTRON SOFTWARE LIBRARY) 

Why buy programs when you can hire at a fraction of the cost? 
JOIN THE BBC AND ELECTRON SOFTWARE LIBRARY 

** Large varied selection of software including best sell ing titles ** 
** Expanding Catalogue ** ** Hire rate from 75p per fortnight ** 

We offer a fast, qual ity service at compet itive rates. Only £6 life 
membership inc first program free. 

Send cheque/PO for £6 payable to STAR-SOFT or send stamp for 
catalogue: (please state whether BBC or Electron) 

STAR-SOFT 
16, Martland Cresc, Beech Hill, Wigan, Lancs. Tel: 0942 47574 

FOR SALE 

Printers: 
CP-80 80cps Fric & Trac ..... .... , ' . .. .• .. ' ..... .. , .... 189.95 
CPA-OO 100cps Fric & Trac .............. , .. . ... ... . ". 199.95 
BBC Printer Cable 2 mtrs ................. . .. . ... . . .. ..... 7.95 

3" HITACHI Disc drive cased complete ......... . ......... 79.95 
3" double sided discs for 2 8.95 4 .............. , .42.95 
Cassettes C1S's boxed with label & card 

3 1.15 10 3.20 100 30.00 
DISC PAYROLL Contracted in or out 
(Weekly, 2 or 4 Weekly & Monthly) ................ , .. .. . . 59.45 
DISC ACCOUNTS Double entry Cash book . . . . ....•...... 36.45 
1DISC RANDOM Access Mai ling Full Sort . .. , ............ 36.45 

PRESTEL ' 2582020 

Prices Include VAT. Postage & Packing add SOp 

Micro- lIid 
(BBC) 

25 Fore Street, Praze, Camborne, Cornwal l. 
or 0209-831274 with ACCESS 

Knights Electronics 
(Computers & Music) 

Computers & Peripherals tor the 
serious bU$ine$S & hobbylst 

Our se r ~i ce does not stop at just 
g iving competit ive prices and a a fast 

friendly service. 
Spedal Acorn, Alari 520ST & 

Amstrad Support 
Sections own/ other prod ucts 

SSC ·S· ..... , .. . .. . .. . . .. . ..... £277.00 
BBC 'B' .. DFS . . . . .... . £335.00 
BBC 'B Plus' . • • . . ....... . . .... . £395.00 
Acorn Music 500 . . . . ... •• •. . . .. £150.00 
5.25" 5Y.~ Dri~es 4O/80T from ... . £90,00 
Kega Vision 1 . . , .. , . . .. . .... . .. £199.00 
Microvitec 1431 , . , .. ...... ..... £165.00 
Philiips 7502 Green . .. • . .•... . .. £65.00 
PhlUlps 2007 Col. TV/Mon .. . . . . £186.00 
Canon PWIOSOA NLQ . •••... . . . £255.00 
CCP40 Colour Plotter . .... • . . .. . £70.00 
Epson LX80 NLQ .. ... . . . . .. . .. . £197.00 
Juki 6000 . . . . ..... ... ..... . ... . £195.00 
Jukl 6100 .... .. : ...... .. . . .. ... £295.00 

~~~~L'6~~.:::::: : : :::: : :::: ~:: 
PLEASE PHONE IF YOU CANNOT SEE 
EXACn y WHAT YOU NEED 
All prices exclude carriage & VAT. We 
carry most leading brand names. Please 
ring to confirm latest prices. You will f ind 
us unbeatable. For more information on 
how to get our regular discount price list & 
delai ls 01 our other services. contact: 
KECM. a Westwood lane Welling Kent 
DA16 2HE. Telephone: 01-301 -3745 

(1 0am- l 0pm) 
Callers by prior appointment only 

FOR SALE. BBC Model B, plus 
disk ddve,gamesand accessories. 
Phone Brewood 850959 after 6.00 
pm. 

BINDERS 

AD·VANCED/USER GUIDE 
BINDERS st iff plastic backed, 
open flat, titled ring binders £3.50 + 
£1.00 P&P. Hepworth & Co (Dept 
AB), Waulkmill Farm, Ingersley 
Val~, 801llngton, Cheshire SK10 
5BP. 

COURSES 
RES I DENTIAL COURSES 
programm ing techniques in 
BAS IC. Learn to use your 
computer on a weekend l 
holiday course. Detai ls f rom:­
Jaysoft Mlcrodevelopments, 2 
Wester Row, G r eenlaw , 
Berwickshire. 
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SOFTWARE 

CHALLENGE 'MANOY' TO 
A GAME OF 

•• STRIP PONTOON· : 
For BBC B. Electron (s tale wh ic h 
~e rsion you reQui re) If yo u win enough 
she str ips off item by item In su perb h i· 
res graph ics wi th her favourite tune In 
the backg round "Excellent" Mr P 
Kaiser. Each version costs only £2 .99 

Send cash/cheque! PoD , to :­
Dept. A&S 

High Voltage, 16 Bridge Rd, Park Gate, 
Henls S03 7AE . 

TUTORSOFT offer a wide range 
of Educational, Business and 
Ut i l ity software; from major 
sof tware houses fo r BBC and 
Electron machines. For your 
exact requirements please send 

S.A. E. to: 
PO Box 103 Bexley, Kent 

DA5 2JU 

TYPING TUTOR (BBC B) 
(£1 2.95 tape £1 4.95 disc) 

Typing tutor is really excellent and the 
best of its kind Ihal I have seen for any 
home micro, nol just BBC. High 

recemmended .. 

(A&B COMPUTING) 
Need we say more! 

Willow Soflware 

T h eCO~~:~:b~:Y, B~:I~~ ~k~~ s~b ne, 

LE GUITAR TUTOR, a complete 
description and graphical tu tor. 
Tasteful piece of software 
incorporating impressive machine 
code graphics. BBC and Electron ­
£5.45 Belles-Lettres Software, 106 
Swansea Road, Garden Village , 
Gorseinon, Swansea, SA4 2HQ 

FOR HIRE 

IiIDI!J~r!1II1!J 
iilillill1u~~§ 

BBC + ELECTRON USERS 
A Subsidiary of Platinum Gold 
OVER 4,000 different titles 
avai lable for hire for the COM­
MODORE, SPECTRUM, BBC, 
AMSTRAD, AT ARI and MSX 
computers. 
Arcade, Adventure, Educational 
and Business software too. 
H ire Prices from on ly 75p inc 
p&p. 
20% Discount off all purchase 
software. 
Free Catalogues. 
Free Hints and Tips. 
Fast Return of Post Service (if 
reserves are given). 
All Games manufactures Origi­
nals with full documentation . 
Over 6,000 sat isfied members. 
European members welcome. 
L imited Period On ly FREE 
MEMBERSHIP. 
Fully computerised system 
keeps track of your order. We 
pride outselves in being the 
most professional H ire Library 
in the United Kingdom, with 
staff of 14 who knows what the 
word service means. Backed by 
our own software company and 
programmers. 

National Computer Library 
28 College Street, Worcester 
WR1 2LS. Tel: 0905 611072. 

Please rush me my free catalogue 
stating machine. 
Name: ________________ __ 

Address: ______________ _ 
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REPAIRS 

COMPUTER REPAIRS IN 
HAMPSHIRE 

BBC, CBM 64 from £19.95 
Spectrum £1 9.95 inc VAT, p&p 
Also Alari and VIC-20 

COMPUTER CARE SOUTH 
149 Kingston Rd, Porstmouth, 

Hampshire 
Tel: 0705 825110 

SOFTWARE 
PACKAGE 

PEOPLE'S SOFTWARE 
10 Lawrence Rd, London SE25 5AA 

3 packages for BBC Micro with 
disc dri ve: Database, Word­
processor, spreadsheet £5 each 
before ordering send S.A.E. for 

details. 

DUPLICATION 

jbs records 
COMPUTER PROCRAMS 

Real-tim e or (SlOW) Hlgh-.peed 
professional Cassette Duplication and 
Blanks 1 - 1000+. Computer printed 
Cassette Labels. BBC Disk Dupl icat ion 
and Unformallcd Disks 1 - 500+. Fast 

security delivery service 

Jb$ records - 3 division Of 
RLTERBOND LTD.J 19 sadlen W3..!:. 
He rtfOrd SC14 ..:DZ 0992-551101' 

LISTINGS 

BBC AND ELECTRON listings 
from cassette or disk , 95p each 
including P&P. Send to S. 
Chadwick, 2 Collum Lane, Ashby, 
Scunthorpe DN16 2TA. 

BOOKS 

it] 
We use only 

. '. " " 10% of our :" r'; mental 
potentia Is 

Ein~!!in 

Th!!M ar!! tha words 01 "'lbM! Einst!lin. 
the g'"a!esl phy.iclst 01 roconttlmes. 

L Ron Hubbard'" discov/lr\&s In Ih!! 
fiatd 01 the mind prOYft loday thDt EinSl!!ln 
_arighl 

In hi, book -DIANETICS: Tho MOdorn 
Science 01 Momal Hoolth· L Ran Hub­
be'd takes one more giant Slep In Ihi, 
dir9CIion. 

He ''''''991, hOw anyono can uS!! his dl,· 
Covefle, 10 isolato the oxact barriers I~I 
hllv<! so far p,awntod people from ualng 
their m&ntrlol pot&ntials 10 th&full. 

Mo", and moro people from all W8lka 
01 lile including lechniclan, . ertlsls, GP,. 
xientlstl, workers and ""'''''g''''' 9h~e 
use Oianetics technology loday. 

The many written report' <.In their suc­
CeSS are the besl proot 01 Ihe qu, lity 01 
tills book. 

Find OUr lor yourself. Order your copy 
01 Ihls remar\o;abl!! boo!< !Qday. 

Price 0.95 paperbeck C17.S0 hard_ 
back. Milk .. cI1 .. ques IInd pas pH~Hble 10 
S.H.F. Send to Churcl1 01 $C 'OOlology 
Saint Hill Foundabon. FREEPOST (A& B 1) . 
East Gr in, !""d. Sussex RH 19 4ZA (no 
~amp "'qui,ed). 

SOFTWARE HIRE 

BBC SOFTWARE HIRE: Fast 
return service. Latest titl es S.A.E. 
for details 141 Brent Lane, 
Dartford, Kent. 

EDUCATIONAL SOFTWARE 

BBC B 1.2 TUXSOFT ELECTRON 

Three packs eac h containing two FULL~LENGTH program s 

PACK A: I. Whi r, Th, r lmperatul"! with The Ghost Gl mB. 2. Norman. Numbl r MlR. 
Painless learning and practice of negative numbers starring the fastest 
thermometer in town,the spook and Nifty Nonnan. 

PACK B: ,. Numbsr ChBCk. 2 Spied Arilhmetlc with Number catch. 
Pi t your wits with donkeys, ducks, dustbins, dogs .. . Beat the clock and basket 
the bonus - if you can. 

PACK C: ,. TBblas Tesler with Bonus Shoot Out 2. Tablu Square. 
Easy! Easy! Easy! Amaze your friends with your new brain power, Top the 
target - miss the missiles - fight the frustration! 

The programs are designed to coml:/ine important teaching and practice with 
appealing presentation. All have several levels 01 difficulty and can keep 
chi ldren & teenagers (even adults!) absorbed for hours. 

Prices inc. p&p Tape Plus 3 disc BBC 140J BBC I80J 
Any single pack £7.95 £10.95 £8.95 £9.95 
All 6 programs £22.95 £24,95 £22.95 £23.95 

TUXSOFT, PO Box 1, Tuxlbrd, Newark NG22 OJY 

BBC B DISCS. Aesop's Fables 
£4. French: Time £4. Phys ics: 
M irro rs/Lenses £5. Subj ect 
Software, 31 Beech Close, 
Broadstone, Dorset BH18 9NJ . 

KITS 

KITS & leads for BBC interfaces. 
Inc l udes inexpensive DC 
multimeter & continuity buzzer for' 
analog port. SAE for details, M 
Hughes, 17 Deeside Avenue, 
Chichester, West Sussex P019 
3QF. 

UTILITIES 

"D-MASTER" 
The most powerfu l Disk-Analyser 
and Back up program. Copes 
with 40, 80 or mixed 40/80 tracks , 
deleted, short tracks , duplicated 
sector numbers, secto rs of any 
size etc. 
This program is not protected 
like other available products! 
Price £7.00. Many other utilities . 
Ask for ou r leaflet. 
R-SOFT, 22 Marriots Close, 
Fe l mersham MK43 7H D. 

0234 781730 

New Typeasy version 4, fastest 
fun way to learn to type, BBC d isc 
£15, Econet disc £30. Cassette 
(Version 2) BBC and Electron £6. 

Carawell ComDutera, 
Carswe/I Barn, Farlngdon, Oxon SN7 

8JN 

TO FILL THIS 
SPACE 
PHON E 

CAROLlNE 
ON 

01-437 0699 

2M128 25 ONS Fujitsu £4 . Hitachi 
£4.75 . 6264 - LP15 £5 a ll inc. 
prices. 10+, less 10% 50+ less 
20%. Orders to K. Jones, 31 
Padstow Avenue, Fishermead, 
Milton Keynes. 

SWOPS 
SWOP YOUR TAPES, from SOp. 
Send an SA S for list to A.P. 45, 
Victoria St, B lackburn , BB1 
6DN. 

PHONE CAROLINE ON 
01-437 -0699 
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do you fancy getting away from it all 
wi tri in our hot air balloon? 

Sounds tempting oes ' it. But it takes 
and fast reactions to avol(t-aUAhe azards. 

Are you up to it? 

Could you mauoeuvre the baDoon over the tree tops and 
mountain peaks, while still keeping an eye on your ballast and 

your fuel, because when it starts to run low you'll have to 
descend, and not being distracted by people throwing stones 
at you, land carefuUy on the fuel pods. You'D be lucky to rise 

back up again. But look out!! 

Watch that kite doesn't become entangled with you and don't 
worry about the noise, its only the aeroplanes that come diving 
and swooping at you. You' ll need to rise higher to avoid he 
. turbulenc~ from the windmill blades but as yo r~ 

likely to run mto storm clouds and bolts ofli . ~, e 
igher you climb in the stratosphere t e cult the 
.... __ '''Wi1~lIoon becomes t 

By now you'D start to . r onder how on earth ~'re 
going to make it, but then a that's aD the fun of the air. 
COMMODORE, ATARl, BBC/ELECTIWN (~.9S each) 

On disc for 
COMMODORE, ATARI, BBClEL~RON (£'J.Q.9S~ 

.,;" .f. ",_ 

produced by 
ARGUS PRESS SOFTWARE 

No 1 Golden Square, London WIR 3AB 
Telephone: 01 4370626 



ERIOUS SOFTWAR 
FOR THE B.B.C. MICRO 

• 
~andsioT com.·· t 

A.dds 27 neW developtnen 
..... ogratn 

BaSle 1"" • 9 
and debuggt~01 detectiO~ 

• AotoOlatlC e ditot tor Basle 
• fun scree~\i~es instantly 
• Host

otu 
available 

loo -
£29.00 , 

• Dual screen operation 
• Full screen memory editor 
• 60 machine code commands 
• Invaluable if you wish to 

program, debug, or learn about 
assembler 

• purpose file 
management package 

• Allows large amounts of 
information to be stored and 
processed 

• Extremely flexible 
• Easy to use 

£29.00 , 

• Revolutionary new debugging 
tool for Basic programmers 

• Dual screen operation 
• Single step facility 
• Speed adjuster 
• Gives YOU control over Basic. 

!FREE! 
infonnation pack 

To find out about these 
and other Beebugsoft products 

please phone for a 
FREE information pack. 
24 hour 0494 81 5228 

All these products are 
available from your local 
dealer and larger branches 
of Boots .• 
POSl and packing SOp Prices include VAT 

Telephone orders p': ! I 
(24 hours) 
0494816666 

Mail order:- P.O. Box 50 
St A1bans Herts 

For further information 
telephone (0727) 60263 

'r\&~fl.~~-H:':· --ELP' ",,~ ~-~-;. '''~..;:--rr-
.' ;", -

-. - -

£25.00 

• The Information ROM 
• On screen Help facility to aid 

programming 
• Includes Basic keywords· 

Sound' Colour' Teletext· VDU 
commands' FX Calls' GCOL • 
Screen Modes· Memory usage 
• PAGE/ HlMEM etc 

-• ---

~ £19.00 
DlSC~A?fER 

• '{n·01~nr -"~ 

• 
• Eleven powerful utilities to 

support the disc user:-
Disc Editor' String Search' 
Recover· Movedown • Disc 
Menu· Indexer· Copier· Unk • 
Overlay' 40 to 80 • Dual 
Catalogue· Formatter 

£31.00 , 

• ROM-based spelling checker for 
Wordwise or View 

• Extremely fast on test timings 
Watford 1.3 DFS - 920 wpm 
Acorn 1.2 DFS + tube - 1450 wpm 

• 6,000 word dictionary disc 
• Dictionary increased with usage 


