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For INSTANT, ENTERTAINING 1 

d USEFUL software you only 
kno I 

Disk User - the unique interactive mag 
FULL to brimming with BBC BASIC and 

JUST TURN TO PAGE 25 m 

SUBSCRIBE NOW! 
We've made it easy to subscribe to Disk User. You can choose from a 6 monthly or 12 
monthly subscription. Twelve disks full of quality software PLUS colourful magazine for 
just £35.40. 

6 months 12 months 
UK £ 17.70 £35.40 
Europe £21.60 £42.00 
Middle East £21.70 £43.40 
Far East £23.20 £46.40 
Rest of the World £22.00 or USA $32.00 £44.00 or USA $64.00 
Airmail rates given on request 
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Disk Instructions 
To get the best from your copy of Disk 
User, please carefully read the instruc- 
tions below. We have made Disk User 
able to run on a very wide range of 
systems. 

;S>?!: .-- 
1 .  * . f  ;,v; . 

X!$&:. , .X? All Users .:S..*. S.*. c+l . 
Please make a Backup copy and keep 
the original in a safe place with a Write- 
Protect tab on. You should use this copy 
as your working copy, as many of the 
programs need to write to the disk, and 
doing this will diminish the usefulness of 
the original, and may not be possible 
anyway due to the 31 file limit imposed 
by many DFSs. 

..a .-: 
6. .:' 'p'" c\. 

New u ~ ~ ~ ~ . ~ . ~ ~ , ~ ~ . . ' ; > ~ . . ~ .  . - 

If you are a new user Don't Panic!, first 
find out whether you have 40 or 80 track 
drive(s) attached to your computer (ask 
someone knowledgeable if you don't 
know). Then go to your User guide or 
Welcome Manual and read the chapter 
on filing systems. In particular find out 
how to use the 'COPY command. Next 
re-read the section above All Users , 
and then go to the appropriate section 
dealing with your particular filing system 
and follow the instructions listed there. 

40180 Switchable Drives 
If you have this sort of drive, you can use 
Disk User straight away with the drive 
switched to the 40 track setting; don't 
forget to make a copy for normal use. 
However, you may wish to copy the disk 
on to 80 track format, in which case, with 
a single drive, you should follow the 
instructions for 80 track systems. 

With two switchable drives, or one 
switchable drive set to 40 track and an 
80 track drive (or even a 40 track drive 
and an 80 track drive), you can easily 
copy Disk User on to 80 tracks; put Disk 
User into drive 0 (40 tracks) and a blank 
formatted 80 track disk into drive 1 (80 
tracks) and type: 
*COPY 0 l*.*<RETURN> 
Here <RETURN> means hitting the 
return key. You can set the boot option 
to drive one by typing: 
*DRIVE 1 <RETURN> *OPT 4 3 
<RETURN> 

Advanced Users 
You do not need help to run Disk User, 
but do refer to the instructions for the 
filing system you are using, and Don't 
forget to make a Backup copy. 

40 Track Drive Systems 
Disk User is supplied on a 40 track disk 
so will workpn any 40 track BBC Micro 
system (at least, any that we know of!) 
straight away. Remember to make a 
working copy before use. 

80 Track Drives 
Because Disk User is supplied as a 40 
track disk, 80 track disk drives have to 
double-step through the disk. Probably 
the most convenient thing to do is to 
copy Disk User on to 80 track format. 
This can be done in two ways. 

If your filing system allows double- 
stepping, we recomend using the sys- 
tem's own command. As a general rule, 
built-in 40-to-80 track converters should 
be used where available; the documen- 
tation for your filing system 08r utility 
ROM will give full instructions, and we 
give suggestions for some better-known 
systems further on. 

Not all filing systems have facilities for 
double-stepping; Acorn's DFS is one 
such system. To overcome this, a pro- 
gram called CHANGE is supplied on the 
Disk User disk in a section which can be 
accessed by 80 track drives. 

Using CHANGE 
Insert Disk User into an 80-track drive (or 
40/80 switched to 80-track) and type: 
*CHANGE <RETURN> 
The program will prompt you to insert a 
pre-formatted blank 80 track disk when 
it is ready to write to it (you will have to 
swap back and forward between the two 
disks several times if you are using only 
one drive). Once this is completed, you 
can use the newly created 80-track 
version of Disk User and keep the 
original as the back-up. 

Our suggestions on how to use Disk 
User on some popular DFSs now follow. 

Master 128 
?,E 

This Acorn DFS has a software double 
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Disk failure 
If for any reason your copy of Disk User 
will not work on your system then please 
carefully re-read the instructions given 
above. 
If you still experience problems then: 
1. If you are a subscriber, return it to: 
INFONET LTD, 5 River Park Estate, 
Berkharnsted, Herts HP4 1 HL. 
2. If you bought it from a newsagents, 
return it to: Disk User Replacements 
(BBC), Diskopy Labs, 20 Osyth Close, 
Brack Mills, Northampton NN4 ODY. 

Please use appropriate packaging, 
cardboard stiffener at least, when return- 
ing a disk. Do not send back your copy 
of the magazine. Only the disk please. 

Editorial/Technical 
Enquiries 
You can make telephone enquiries 
about Disk User on 0733 53355 (please 
ask for Disk User Editorial). Enquiries in 
writing to the following address: Disk 
User, 6C Belgic Square, Off Padholrne 
Road, Peterborough PE1 IXF. 

stepping mode for a 80 track drive. Set it 
with the command 
'DRIVE 0 40 <RETURN> and then hit 
<BREAK> 
Disk User will then work without any 
need for conversion. However this may 
not allow writing to the disk in 40 track 
mode; in any case, you should make a 
working copy, so copy to a 80 track disk. 

DFS on Master Compact 
The DFS is supplied as an image on 
some versions of the Master Compact 
Welcome disk (or is available from Acorn 
on disk) and this may be used in 
conjunction with a 5% inch 40 track disk 
drive to run Disk User.Please note that 
we cannot at present supply Disk User 
on a 3% inch disk (if there is sufficient 
demand, we may be able to in the 
future). 

Opus DDOSIChallenger 3 
If you are using the Opus DDOS disk 
fil'ng system or Challenger 1 .O/DDOS 
then issue the command 
*4080AUTO <RETURN> 
or 
'ENABLE 4 o m  <RETURN> 
and Disk User will work without any need 
for conversion. 

Challenger 3 
If you have the later ROM version 
Challenger 1 .l then issue the command 
'OPT 8,l <RETURN> 
to achieve the same result. Disk User will 
work effectively from the RAM disk. Use 
*COPY 0 4 *.* *CONFIG 4=0 0=4 
*OPT 4 3 
to run from RAM disk 

Solidisk DFS 
With the Solidisk DFS 2.1 and 2.0 you 
can set a software double stepping 
mode for a 80 track drive with the 
command 
*ENABLE 80 <RETURN> 
Disk User will then work without any 
need for conversion. 

Watford DFS 
The Watford DFSs also have a software 
double stepping mode for an 80 track 
drive. Consult your manual for the 
appropriate FX call or command. Disk 
User will then work without any need for 
conversion. 

Disk User May 1988 June issue out on May 20th 5 



D I S K  N E W S . . .  D I S K  N E W S  . . .  I 

I 

DISK N.EWS 
Low cost head cleaner 
Parrot have developed a disk drive 
head cleaner and priced it at £3.90 
plus VAT. The disk is bonded in a 
transparent jacket - so that you can 
see the dirt your heads used to carry! 

The disk is suitable for up to 50 
operations. The disk has to be 
formatted like any other. Over a 
period of time it gathers particles of 
media and debris which could, if left 
in place, harm your data disks. 

Business letters 
Eclipse Software Projects have 
come to the aid of the businessman 
who writes his letters on a BBC 
Micro wordprocessor. Their Instant 
Business Letters software provides 
the standard texts for subjects close 
to the heart of the small business - 
overdue payment complaints, letters 
to the bank, finance application, air 
freight enquiry, order acknowledge- 
ment, replies to enquires and so on. 

There are four overdue payment 
complaints, starting with a gentle 
reminder and on to a threat of order 
cancellation. 

In all there are over 100 instant 
business letters for £1 9.95 inclusive. 
Details on B 0922 692258. 

Designer Dialler 
The latest modem off the Dataphone 
factory line is the Designer modem. 
Based on the Demon II, the Designer 
has a nurr~ber of new features such 
as over-ride buttons for use with 
manual software, a call progress 
monitor and a telephone socket on 
the rear which perrr~its a telephone 
to be connected in parallel. 

Like its predecessor, Designer 
handles 1200/75, 300/300 and 
1200/1200 half duplex. There is also 
an auto-answer feature for unatten- 
ded operation such as a bulletin 
board. The Designer has full BABT 
approval. The hardware comes with 
manual and Dataphone support. 
Control software for Prestel or Tele- 
com Gold type services is available 
at under £50. 
Details from Dataphone, 22 Alfric 
Square, Woodston, Peterborough, 
PE2 OJP. B 0733 230240. 

Overlay BASIC 
Elsevier Biosoft's Overlay BASIC is 
a utility ROM and disk which man- 
ages procedure building blocks, cal- 
ling them up individually into a pro- 
gram and, once used, clearing room 
for the next one. 

The unique feature of the program 
is that procedure calls can be made 
without any special consideration for 
line numbers or naming conventions. 
This leaves the programmer free to 
develop libraries of procedures for 
hidher own use. 

The procedure files can be dis- 
tributed with a run time Droaram to 

Slimmer Sectors 
Amcom Software have introduced a 
new range of half-height ADFS com- 
patible Winchester drives. Plugging 
into the 1 MHz Bus a 20Mbyte drive 

* 

occupies about the same space as a 
normal floppy disk drive. 

Utility disk-manager software is 
included in the price of £430. Also 
available; a tape back-up system for 
£599. 
Details from Amcom Software 
Ltd, 35 Carters Lane, Kiln Farm, 
Milton Keynes, MK113HL. S? 0908 
569212. S 

other computers which do n'jt have 
- 

the ROM installed. Tested on all Suwival Kit 
major filing systems, Overlay BASIC Are you worried in case the Russians 
is especially effective on hard disk. attack?, or having trouble calculating 
Price is £ 29.95 the effect an atomic bomb would 
Details from Elsevier-Biosoft, 68 have on house prices ill your town? 
Hills Road, Cambridge, CB2 1LA. Well don't worry because there is a 
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D I S K  N E W S  . . .  D I S K  N E W S  . . .  

new software package available for 
the civil defence minded amongst 
BBC Micro owners. Called, Nuclear 
Attack Effects Estimation Package 
and coming complete with three 
weighty HMSO manuals it is intended 
to 'stimulate informed discussion on 
the subject of nuclear attack'. The 
package is divided into programmes, 
each of which assesses the effect of 
blast on people, or property in 
various different contexts. 

The jargon used throughout is 
that terrifying deadpan type used by 
the military to draw a veil over things 
that should not be covered up. But 
for those,for example teachers, who 
have an interest in this field, and a 
strong stomach, then a lot of infor- 
mation is provided. 

Price £27.50 for private and edu- 
cational users, £79.50 for others (the 
same in Roubles). 
Available from M. Baker MSc., 
Green College, Oxford, OX2 6HG. 
Trade enquiries welcome! 23 0865 
722297. 

Miteyspice gets Tough 
Miteyspice the dc and ac circuit 
simulator for the BBC Micro and 
Arc himedes series machines has 
gained extra muscle with the addition 
of features to make use of shadow 
RAM and 80 column screen modes. 
Also updated are the plotting rou- 
tines, allowing the user to display up 
to twenty five parameters on screen, 
or redirect the results to a printer. 

The program allows engineers to 
test and design c i rc~~i t  boards with- 
out ever going near a soldering iron. 
Powerful editing features allow whatif 
scenarios to be recorded and 

One of 8,000 120DS already manufactured at Citizen's Scunthoqe factory. 

as used by professionals. It therefore 
represents a teaching standard for 
those interested in analogue circuit 
simulation. Price is E1 19.00 (including 
comprehensive manual). 
Further information from: Charles 
Clarke, Those Engineers Ltd, 106a 
Fortune Green Road, west Hamp- 
stead, London NW6 1DS. B 01 
435 277113757. 

Master Emulation ROM 
dumped to disk for later analysis. The Master Emulation ROM from 

Miteyspice commands are corn- Dabs Press, or MER for short is not 
patible with those used by SPICE, some kind of French swearword but 
the mainframe based circuit designer a very clever way of giving BBC 

Plotmate plotten can now be upgraded with a 10 pen automatk pcnchange. 

Model BIB+ owners almost com- 
plete software compatibility with a 
Master 128 or Compact. The 16k 
ROM written by David Spencer is 
aimed at owners who already have 
sideways or shadow RAM fitted. 
99% compatibility is claimed for the 
product, with the exception that 
GXR graphics are not supported. 
OS 1.2 or greater and DFS 1.2, or 
any 1770 DFS is required to work 
with MER. 

Prices are £14.95 5.25" disc; 
f 16.95 3.5" disc; £19.95 ROM. Avail- 
able from local dealers, or direct 
from DABS press. 
Dabs Press, 76 Gardner Road, 
Prestwich, Manchester, M25 7HU. 
B 061 773 2413. 

Morley ROMIRAM Board 
A new piece of hardware you Master 
128 owners will be interested in is 
the Morley AA board. The board fits 
neatly into one of the ROM sockets 
of the 128 taking up the space re- 
served for the Econet socket - so 
beware network users. 

There are a number of permu- 
tations of ROM, RAM and RAM disk 
and, most impressive, you can switch 
any bank between RAM and ROM 
use through a software command. 
Details from Morley Electronics, 
Unit 3 Maurice Road Ind. Estate, 
Wallsend, Tyne and Wear NE28 
6BY. B 091 2627507. 

- 
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Ceefax News Follow these instructions to 
From chatting at computer shows, change your Music Tutor program: 
it seems that many otherwise dedi- LOAD "MUSIC" *EXEC MUSICAD 
cated computer users are unaware 
that the BBC's Ceefax service has a The additional lines will scroll up the 
computing news section. Now this screen. When completed type 
seems a shame especially as I con- SAVE "MUSIC" 
tribute to it! MUSIC now has the relevant routines 

The computing pages start at 701 installed and can be used success- 
(BBCZ). J. Taylor W. Midlands fully on a BASIC 1 machine. 
Thanks for the reminder. The Ceefax 
news and reviews service is available tip is to put a label on the front of the Drive configurations 
to anyone with a teletext television. If drive indicating which switch position / enjoy your new magazine and am a 
YOU have a teletext adaptor then YOU is 40 and which 80. At least you can keen BBC Micro user. The problem 
can also download software. Error quickly check the setting before is I have a single sided 40 track 
detection routines check that the using a disk. drive which is fine for running Disk 
computer programs are correctly Protection can take many forms- user' but I wish to upgrade. HOW 
transmitted before being automati- The variable skew formatter in l go about it? 
cally placed by the adaptor's filing Advanced Disk User Guide this p- Wiggin Hants 
system onto disk. Morley Electrorlics month is the sort of utility with which 
and Solidisk Technology both supply a specialised disk format can be Undoubtedly more tracks and more teletext adaptors for the BBC Micro. created to Prevent copying or back- disk surfaces are desireable these 

The standard software is BBC ing up. Preventing a BASIC Program Disk based applications like Soft's ATS (Advanced Teletext Sys- from being listed is usually achieved databases and continuous file word- 
tem) which can do very clever things by inserting some control codes processing (where disk files are such as search for subject areas and which turn off the screen display. used for large documents), use up 
download information (share prices Disk catalogues can be hidden with slot of space. for instance) other than software. similar techniques. If you wish to keep hold of your 
And of course, with a teletext adap- Enclyption of files is a more current drive than it may be possible 
tor, you have access to all the other interesting programming topic and to add a second by attaching a teletext information such as pro- Disk User plans to go into the suitable cable. An Acorn dealer or 
gram timings, sports results puzzle subject in detail later this year. 
pages and so on. 

local computer repair shop will be 
able to help. The DIP switches inside 

Program Protection Basic One Routines 
I was very impressed with my first 

Congratulations! Your disk maga- disk user, number three, but had 
zinc is indispensable for every BBC problems the ~~~i~ Tutor in the 
user. The musical introduction in following issue. A syntax error kept 
your fifth issue was a pleasant re-occuring. 
surprise. I need your help with two T. Gregory Luton 
problems. 

Firstly I have an Akhter 40/80 Your problem with Music Tutor is 
switchable drive and I am afraid I due to the use of the BASlC 2 
may damage it because sometimes I command EQUD which is not avail- 
forget to switch it to the right tracks able in the BASlC 1 ROM which you 
and the drive crackles awfully. Is have in your machine. Since BASlC 
there a way to have a warning 2 upgrades still cost a great deal of 
message on the screen before that money, we make a point of having 
happens. BASIC 1 compatible programs on 

Secondly is it possible for you to Disk User - except we didn't quite the new drive will have to be set to 
come up with a protection utility achieve this aim with Music Tutor. make it act as drive 1 (and 3 if double 
which will protect any piece of Our apologies. This issue's disk sided). 
software from copying, listing or contains some routines which make Go for an 80 track so that you can 
backing up. up for ,the lack of certain commands use either type of disk. Eighty track 
John loannides Greece in BASIC 1 .  They are also listed here is also suitable for upgrading to 
There's no feedback from the drive for your information. Once the rout- ADFS. There is no problem copying 
switch to the computer so there is ines have been installed they can be between different track disks, al- 
no way to detect the position and called in place of the BASlC 2 though you cannot use *BACKUP 
issue a warning. A straightforward commands. only 'COPY. 

Single drive, single sided, 40 track 
100K 
25 pages of A4 approximately 
Disk User format 
Two drives, single sided, 40 track 
200K 
50 pages of A4 approximately 
Single drive, double sided, 80 track 
400K 
100 pages of A4 approximately 
Two drives, double sided, 80 track 
800K 
200 pages of A4 approximately 
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ENU PAGE ONE. 0 

Being a nuclear waste disposer was never a very 4 
demanding job in System Wadgebury . . . full of '-P 
spills and thrills PLUS your own game designer! 4 
Meet the craziest gang of characters in 
System Wadgebury 
System Wadgebury - load - there are four example files on When the game has loaded, you , . 

this disk, called "SCRI", "SCR2", have the option to select the difficulty the game "SCR3" and "SCR4". level (1 to 9). To start playing, select 
To load the game, press "G" when It is not possible to load screens the screen (A to D). The bars at the - 
the title screen appears. The com- during the game because of memory top represent the time-bomb, and - 
puter will then ask you for the limitations, so you will have to re- the life left in Winglebith - if any of ' 1 

filename of the set of four screens to load the game. these reaches zero the game ends. 

WADGEBURY 

Dis 

J 
-.m WAY 

- - 
m+ -Cl TAL 
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. ... SYSTEM WADGEBURY COMPETITION.. . SYSTEM WADGEBURY COMPETITION.. 

Design a screen and win a Voltmace 
multi-button joystick. Ideal for games 
players everywhere 

Fwe runners up will win Disk User 
T-shirts. 

You can be the first on your block 
with one of the fabulous new Disk 
User T shirts we are giving away to 
Disk User readers who get in touch. 

Design a game 

tive and original design. You can 
design just one screen to enter the 
competition but feel free to enter as 
many as you wish. 

The winning entry and any run- 
ners up of merit will be published on 
a future copy of Disk User, thus 
ensuring fame and fortune as well as 

The ganie designer in System the fabdous prizes. 
Wadgebury gives us a tremendous Send in your game design entry 
opportunity to see what you are on disk (all disks will be returned) 
capable of. Full instructions are to: 
given on how to use the built-in Game Designer, Disk User, 
features. 6C Belgic Square, Off Padholme Road, 

What we are looking for is attrac- Peterborough PE1 IXF. 

We will not acknowledge receipt 
of your disk but you can phone to 
check if you wish. The closing 
date of the competition is 20th 
May and we will announce the 
winners in the Disk User which 
comes out in July. 

- 
9 'J! .,., GENIE PRICE LIST 

Coming Soon *;: Write or phone for information sheets. 
Prices include VAT. 

............... Watch out for another GENIE MASTER CARTRIDGE £79.35 
..................... incredible value issue: (Extra 1 6K sideways RAM) £ 15.00 

GENIE IN A BOX (battery backed) .......... £ 79.35 
June issue - .................. 

% b GENIE JUNIOR (disk based) £25.00 OUT MAY 20 1988 b j-, GENIE WATCH (RTC for the BBC) ......... £29.90 
GENIE UTILITIES DISK ......................... £9.95 

A fast search database with a useful Carriage: under £50 - add £1, over £50 - add £2. . ---------------- 
data file to get you started. 
Beginners guide to databases and ORDER FORM 
a roundup of disk based products. Please supply 

More pop-up utilities demonstrated. Quant~ty Item , ' . 3.; h &,' yggp$$ pne 

The Advanced Disk User Guide 
brings us a disk editor and calls up 
BASIC programs with * commands. 
Among others, there's also Life and : ;l Post and Packlng 

new fonts for your printer. PLUS a i I enclose chequeJpostal order for 
DABS Press Hyperdriver demo 1 - OR Debtt my ACCESSIVISNBARCLAY by 

CARD No Exp~ry Date 

NAME (please prlnt) 

ADDRESS 

POST CODE ' 
MY COMPUTER SYSTEM (Please clrcle as appro r~ate) 
BBC BJBBC B+/MASTER 128NASTER COMPA~T 
5 2SI3 S DFSIADFS - ACORWATFORDISOLIDISWother 
Other relevant hardware 

Permanent Memory Systems 
38 MOUNT CAMERON DRIVE 035232796 

Q m !Er) 
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, YOU COULD WIN 
'AN INTEGREX 
COLOUR PRINTER 

-4 

WORTH OVER C550 : T 2  

Hello from the Disk User team - Take part in our 
Reader Suwey and win a C550 colour printer 
from lntegrex . , 

1 

+. . 
- ,  

Back in issue three Mr Wheeler from 
Hertfordshire did the decent thing . 
and praised Disk User for "cutting 
out the jargon". If we write anything 
you don't undertand, drop us a line, 
give us a call and we'll do our best to , 

research the subject and present it 
clearly in a later issue. S ., 

Mr Wheeler, demanding reader 
that he is, asked for "some means of 
storing more than 31 files on one 

to be able to print a screen at any . 
time. Well we didn't supply the dump 
but we did provide the means - a 11 
Hot Key which gives instant access . . 
to any * command. Mr Wheeler need . 
only buy the print ROM for his par- 
ticular printer and problem solved. 

. I* 
' - 1  - #d;, We didn't mind Mr Wheeler asking. , 

In fact we need more Mr Wheelers. , . 4  

We need you to tell us what you ," , want from Disk User. Hence the 



Rob Anderson MENU PAGE ONE. OPTION FIVE. 

HOW TO WRITE A 
HIT GAME 

A do-it-yourself guide to writing an 
arcade classic 

Rob Anderson is the author of 
TAZMAN, a machine code game 
which appeared in issue three 
(back issues are available from 
our Services pages). 

Presented here are a '  few funda- 
mental ideas on how to write machine 
code games. Various articles have 
been written showing sprite routines, 
collision detection methods etc., but 
little emphasise has been given on 
how these are actually pieced to- 
gether to form a whole game. 

So, while TAZMAN (written entirely 
in machine code) is used as an 
example throughout, . . BASIC . . pro- 
grammers may also be able to Pick Figure 1. The main program loop. 
up a tip or two on how to structure a 
game. In fact, the mixture of BASIC 
and machine code can often be a 
winning combination, so if you've 
been trying to write a game in 
BASIC, don't be afraid to throw in 
the odd machine code routine here 
and there to liven things up a bit. 

Ca briolet 
First of all let's consider the top- 
down approach to writing a game, 
which applies equally well to BASIC 
or machine code. Figure 1 shows 
the main loop that was actually used 
for TAZMAN, comprising a few 
nested loops and a number of sub- 
routine calls to perform various tasks 
(Figure 1). A number of these are 
presented below in the form of algo- 
rithms. An algorithm is a set of well- 
defined rules or instructions for the 
solution of a problem (eg how to get 
the bullets from one side of the 
screen to the other). 

(Interestingly Oxford Science Pub- 
lications' Dictionary of Computing 
says that the word algorithm is 
thought to derive from the name of 
the ninth century Persian mathe- 
matician abu-Ja'far Mohammed 
ibn Musa a1 Khuwarizmi - honest! 
Ed). 

The routines shown in Figures 1, 
2, 3 and 4 are in pseudocode, which 
is a kind of simplified computer 
language often used for instructional 
purposes. (It won't do anything for 
the computer but it is half-way 
understandable for you and I - Ed.) 

Subroutines 

such a way so that upon a call, it IS 
only visited for a short time, enabling 
other subroutines to have some pro- 
cessor time so that more than one 
thing can happen on the screen at 
once. For example, the "moveman" 
subroutine must update the space- 
ship's coordinates according to any 
key depressions, and then return 
control back to the main program 
loop so that a different subroutine 
can be called to perform some other 
concurrent task (e.g. moving the 
aliens). 

So, the algorithm for the "move- 
man" subroutine involves checking 
the four movement keys once while 
only allowing one frame of animation 
to be performed for every call to the 
routine. Figure 2 shows this algo- 
rithm. Note that a count down timer 
is also used to enable the speed of 
the ship to be controlled. This works 
by decrementing the counter once 
every time the routine is called, and 
only allowing the ships p~sition to 
be updated upon a certain value of 
this counter being reached. A count 
down timer should be placed in 
every subroutine that is called from 
within the main program loop to en- 
able different processes to receive 
varying amounts of processing time. 

Figure 2. "moveman" algorithm. Each subroutine must be written in ~hus ,  "moveman" has a very,fast' 
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count down so that the ship appears 
to be very responsive, whereas the 
score display routine "score" has to 
be called maybe ten times before 
the display is updated, due to 
changes in the score being very 
slow compared to animating the 

Having got the relative timing of 
the separate features in the game 
sorted out, it is simply a matter of 
placing a delay routine in the main Figure3. 
program loop to enable the overall 
timing of the game to be controlled. mean larger rapid machine gun fire bullets to be 
Initially this delay should be large so jumps between frames (however, entered into the data table defined in 
that the game plays slowly, but as making these values too large results Figure 3. 
time goes on this delay should in jerkymovement). The algorithm in Figure 5 may 
decrease (in TAZMAN the initial Thus, moving the bullets using look suspiciously like a circular queue 
value of the delay counter is decre- this data table is relatively straight (a first-in first-out data structure) in 
mented by a value after every com- forward, as can be seen from Figure that as one bullet finishes its flight, 
~ leted screen). so that eventuallv the 4. (note that the contents of a so there is room for another one to 

tabte - 1st bullet X cortdin& (P .h. not moving). 
table+ l - 1 st M e t  Y coordinate. 
t W + 2  - 1st bullet change in X.GW&~&B. 
table+3 - 1 st bullet change in Y coordinak. 
tabk+4 - 2nd @Itet etdata. 
tabk+8 - 3rd Bullet data. 
table+ l 2  - 4th bullet data. 
table+ l l6 + 5th billet data. 

-Take bullet currently at (?table,?tabb+ 1) off screen. 
.=. ?tab&? = ~~ + ?(table+2) - ?(table+ l) = ?@able+l) i ?(taMe+g) 
-IF ?table = maximum or minimum X coordinate, or the buftet ha8 hi1 

samthing, then let %abb=0 to s i m  th@ butt& is fi15ishd. - IF ?(tabW 1) = maximum or minimum y coordinate, or the bullet has 
. : hit something, then &t ?tiiMe-O to signify the bullet ic; fini-. - IF ?tabtee0 place the buflet back on the screen at the new 

cowdinates. 

be entered into the table. This would 
hold true if a bullet's time of flight 
was constant, in which case the first 
bullet placed onto the queue would 
indeed be the first one to be finished. 
However, a bullet's flight may be cut 
short if it hits an obstacle, so the first 
bullet into the table mav not neces- 
sarilv be the first to be terminated. 

I the beginning when a new bullet is 
required. 

Figure 4. Algorithm to move the bullets. Y . Note the use of the variable 
,~.::~i. ; f . ; f ."counter", which is used to prevent 

? game will be running at maximum location is specified using a "?" as is the bullets coming out one after the 
: speed to help make the game in- usual). other when the fire key is held down, 

creasingly hard. However, this table must be kept which would otherwise result in a 
up to date, and new bullets must be line of concatenated bullets. By 1 Keeping track of data placed in the table whenever the fire using this, a delay is placed between 

I lets turn our attention to the key is pressed. Figure 5 shows an the generation of each bullet if the 
bullets. These are perhaps the hard- outline algorithm to enable details of fire key is held down, but single shot 
est part of the game to program, 

I because each bullet (a maximum of r five on .screen at any one time) can - counter = counter - 1 
move independently in one of four IF counter o 0 THEN return from subroutine. 

I directions, so a data table concern- IF fire key is pressed 
1 ing the current status of each bullet 

must be maintained. Figure 3 shows counter = 10 (the delay before another bullet c 
the format of the data table that was - REM find next free mace in table. 
used to keep track of the TAZMAN 
bullets. 

Reserving two bytes for each 
bullet to hold the change in X and Y 
coordinates simplifies the process 
considerably, because updating the 
bullet position is simply a matter of 
adding the contents of table+2 to 
table, and table+3 to table+l. For 
example, a bullet moving left would 
be indicated by a negative value in 
table+2 and zero in table+3. Using 
this method also enables diagonal 
bullets to be implemented easily by 
simply specifying non-zero values in 
both table+2 and table+3. The re- 
quired velocity of the bullet can be 
determined by the magnitude of the 
value in table+2 and table+3, be- Figure 5. Bullet data-table updating. 

- REPEAT 
Obtain next bullets X coordinate. 

- UNTIL (X coordinate is zero) OR (the last space in the table has 
been examined) - IF X coordinate o 0 THEN return from subroutine because the 
maximum number of bullets are in motion. - REM a new bullet can be placed in the table at this position. - Place the X and Y coordinates of the space ship into the X and Y 
coordinates of the bullet, so that the butlet appears to originate 
from the ship. 

- Enter the bullets direction (by poking the X and Y vetocity loc tions 
of the table for this bullet) according to the current directon 
that the ship is pointing in. 

- ELSE 
- counter = l (minimal delay because fire key has not been pressed) - Return from subroutine. 
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firing is still possible without any 
such delay, resulting in a responsive 
"machine gun". 

Which routes? 
Which Operating System routines 
should be used? The operating sys- 
tem (O.S.) contains many useful 
routines which may be used from 
machine code by simply using the 
JSR instruction followed by the rout- 
ine entry point (or call address). 
However, because the routines are 
"legal" (which usually implies that 
they will work in any screen Mode 
and across the TUBE), they do tend 
to be a bit slow. 

The following O.S. routines 
(whose use is demonstrated in the 
program "ADEMO") tend to be fast 
enough for machine code games, 
and were all used in TAZMAN. 

OSWRCH - 
call address &FFEE. 
This routine can be used to print out 
the current score of a game, as 
shown by option 1 of the demon- 
stration program. Three bytes are 
used to hold the score which is held 
in Binary Coded Decimal (BCD) for- 

mat. By using BCD, the conversion 
of a binary number into a decimal 
form is easily accomplished by 
simply masking off the most signifi- 
cant nibble (the top four bits) for one 
digit, and the least significant nibble 
for the other digit. The routine listing 
contains many remarks to show 
what is going on. 

OSWRCH is not a terrifically fast. 
routine, but for tasks that are not 
performed very often, such as the 
score, it provides an easy way of 
outputting text and numbers. 
OSBYTE &81 - INKEY equivalent. 
This car1 be used to check keyboard 
input, and is fast enough to be used 
in machine code games. Each key 
that the game uses should be 
checked individually by supplying 
this routine with a negative value, 
which is placed in the X register. e.g. 
to test the <SPACEBAR> (which 
has an INKEY value of -99), we must 
place &9D into the X register. This 
value can be obtained by typing 
PRINT --g9 
Option 3 of "DEMOn shows how an 
OSBYTE call can be used. 
OSWORD call with A=&7 By using 
the OSWORD routine with the ac- 
cumulator set to 7, sound can be 

generated as is done in BASIC. 
Option 4 of "DEMO" shows it in use, 
and the listing provides a full explan- 
ation of how this is achieved. 

Further exploration 
If you are interested in exploring 
machine code game writing further , 

our Services offer a Getting into 
Assembler disk and manual which ' 

goes into sprites, music, scoring and 
key detection. 

Further reading for hit game 
writers 

Mark de Weger 

BACKGROUND 
PRINT 

This handy utility prints text files in the 
background whi le you carry on computing - 

One of the most frustrating things 
about wordprocessing is the long 
wait for the text to be printed out. If 
you are lucky then you have a large 
print buffer. For those who sit, tensely 
tapping their fingers, here's an an- 
swer to a prayer. 

As usual the source code for .the 
background print utility is on your 
Disk User disk. When you run it, 
either by choosing it from the menu 
or via CHAIN, it will save the object 
code - the machine code - to the 
disk. It saves the machine code as 
BPRINT. The command can now be 
called from disk by typing 
*BPRINT <filename> 
where <filename> is a text file on 

the currently selected drive. The file 
must be an ASCll file. Most word- 
processors normally save their files 
with control codes in them which 
can confuse a printer. Equally all 
wordprocessors have an option to 
spool the text as an ASCll file, a 
sequence of ASCll numbers repre- 
senting keyboard characters with no 
other special meanings for the printer. 

Because BPRINT works with 
ASCII, it is best used for printing 
draft text or other text which does 
not need precise formatting on paper. 
This is where the background print 

utility really comes into its own, 
printing away while you continue 
your work. 
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G.D.Hawkins MENU PAGE ONE. OPTION THREE. 

PROCEDURE 
LIBRARY 

MANAGER 
Programming is hard grind but a set of useful 
procedures can be put to work for you over and 
over again. Procedure Library Manager ta kes 
procedures off the shelf and dusts them down 
ready for your programs 

The Procedure Library Manager is a 
utility to help make quick and effec- 
tive use of a collection of ready 
made BASIC procedures. These pro- 
cedures will generally be written by 
yourself but we've provided a large 
selection for you to get going. There 
are 25 different procedures in the file 
on this Disk User. 

Collection 
The collection of procedures can be 
easily added to your own programs. 
All parameters are explained by the 
use of REMs in each procedure. To 
load the routine of your choice 
simply press the appropriate letter 
key. Then press fO to recall the menu 
and load in the next procedure. The 
listing can be checked at any time 
by pressing f4. When the procedures 
you require are loaded simply press 
f9 to delete the merge routine. This 
will leave you with your chosen 
procedures, a solid foundation for 
your latest BASIC masterpiece. 

First page 
The first page of ADDPROC contains 
a number of useful routines, some 
very simple. You may delete any that 
you do not require and replace with 
your own. Page two contains only 
DUMMY lines. Again replace these 
with your own routines saving each 
file with a two letter file name eg 
ZA,ZB,ZC etc. 

.. . m t ~ l ~ ' "  "m. " *  

OPTIOHS RURILRBLE PRESS R KEY A - Z 

R I L L E G R L  
B ERROR 

I UERTICRL 

C PRESS 
J CEHTRE 

D PAUSE 
K SCROLL 

E P R I U T  
L 3D TEXT 

F SPEECHTEST 
M DOUBLE HE 

G BORDER 
u DOUBLE no6@YT 

H I U U I S I B L E  
0 TEXT Y IHDOY 
P CLERR MODE7 

U ARC 
FkGAPPEtLc iRRn c o w  

S TRIANGLE 
T C I R C L E  

X EULRRGE 

U E L L I P S E  
Y GRRPHICS Y I H D O Y  . P l i t l  ILIO 

fO.....recalls rnnu for 
next selection. 

f4.....11sts procedures 
added so far. 

f7.....deletes the REMs f r o m  the 
last procedure loaded. 

f9.....deletcs pro ran leavrng 
the reguxre! procedures. > 

Extra files 
If you have an ordinary DFS you will 
not be able to use procedure files 
beyond the 31 file limit. If you have a 
DFS which is capable of having 62 
files on a disk (Watford, Solidisk), 
then ADDPROC will make use of 
your built-in DFS facility. 

However Acorn DFS users do not 
despair. ADDPROC can make use of 
Disk User's recently published *SWAP 
routine to allow more than 31 pro- 
cedure files. The program was 
published in the October/November 
1987 issue (available from the 
SERVICES page at the back of your 
magazine). 

If you have the Dual Catalogue' 
(*SWAP) program, format a disk 
using it and then copy the Procedure 
Library Manager files to that disk. 

% 

Then 
LOAD "ADDPROC" LlST 770 
770REM*SWAP 
Remove the REM 
LlST 790 790REM*SWAP 
Remove the REM 
SAVE "ADDPROC" 
You can now use the Library Manager 
with more than 31 files. 

Format 
When saving your own procedures 
be sure to keep to the following 
format. Always number from 9000 in 
10s. Lines 9010-9100 either REMs 
or blank. 
Demonstration 
There is a demonstration of some of 
the procedures from ADDPROC on 
this disk. Just type CHAIN "PROC". 

Disk Library 
A set of vital disk filing routines were 
published on Disk User Six (back 
issues are available from our Services 
pages). They can be easily combined 
into the Procedure Library Manager. 
Just load the complete disk routine 
listing and save each individual pro- 
cedure under a two character file- 
name to a disk with ADDPRQC 
already on it. 
Transfer 
See the transfer article this month 

' 

for details of transferring the Pro- 
cedure Library Manager to its own 
disk. 
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I. How long have you been a Disk 5. How do you normally obtain your 
User reader? I copy? 

Since the first issue 
About 6 months 
Less than 6 months 

Chance purchase 
Newsagent shop collection 
Newsagent home delivery 
Subscription 
Passed on copy 

l 
2. With respect t o  the articles in Disk User, how do you rate the 
following? 

POOR 
Floppy Fun ' ' 
Disk Instruction; ' 

Discusston 
News 
Beginner's Guide t o  Disks 
Transfer 
Sector Zero . .  : D  
Desktop Accessories " . . .  

AVERAGE 

R 

GOOD 

U 

EXCELLENT 

U 

2a. With respect to  the programs on the Disk User disk, how do you 
rate the following? 

' 
'POOR AVERAGE GOOD EXCELLENT 

Collectors Items 
Theme Tune 
System Wadgebury 
Superfont 
Background print utility 
Formatter 
*CLOSE utility 
Procedure library manager 
Star routines 

2b. Did you buy this issue of Disk User for a particular program or for the 
magazine as a whole? 

Magazine / .  

Program (please state) .... z:..: .... -2 .............................................. 

2c. Is there any feature of Disk User you would like improved? 

4. If the answer t o  question 3 is yes. 
3. Are you aware of scheduled do you attempt to  purchase the 
publication day? magazine on that day? 

Yes NO I yes 

Iisk User May 1988 

Please enter your name 
and address below if you 
wish to enter the lntegrex 
printer competition: . .,. . 

. . . .  . , Details on page 1 2. 
. 

. 

Name: 

Address: ............................................................. 
. , 

, .r.: .-- . _  .............................................................................. 

.............................................................................. . "  ,+*,h .,< ,- . . -A , .v.: 

. : . - 1 . . : 
Postcode: ........................................................... 

6. If you are a subscriber, on which 7c. If you do not subscribe, from p 5' 

date did YOU receive this issue? I which type of newsagent do you most I k 
7. If you do not obtain your copy by 
subscription, is it due t o  one of the 
following? 

often obtain your c o b ?  . 

High Street shop 
Estate shop 
Corner shop 
Travel point 

......................... Subscription too expensive Other (please state) 

............................................................... Not  every issue required 
Not  aware subscription 
service available I p; L. : l 

7a. Are you aware that to  subscribe 
t o  this magazine in the UK, is the 
same cost as purchasing it in a shop? 

Yes No 

7b. Would you like t o  receive 
further details on taking a 
subscription? 

^*S - 
yes N o  

7d. If you have subscribed t o  this 
magazine but now lapsed, is it due to? 

Subscription too expensive 
Every issue no longer required 
Lateness in receiving 
subscription copy 
Poor service from our 
subscription bureau 

n . . 
8. Which other computing magazines do you read and how do you rate . , $. 
them? ' i  

-.-.9.Y NEVER READ READ d .  



13. Please study the product groups shown, and tick any of the columns 
that apply to you. 

Tick column ( I) if you already own the product. 

Tick column (2) if you do not yet own the product but definitely intend to  
buy one within the next 12 months. 

Tick column (3) if you may buy the product within the next 12 months but 
are not yet sure. 

In column (4) .please indicate how often you use the product regardless of 
whether you own it or not. 

I 2 3  
PRODUCT OWN WILL MAY 

BUY BUY 
INPUT DEVICES 

l 

9. Which disk drrve configuration do 
you own? 

Single drive, single sided, 
40 track 
Single drive, double sided, 

U  
40 track 
Two drives, double sided. 
40 track 
Single drive, double sided, 
80 track 
Two drlves, double sided, 
80 track 

(,. Do you keep your copies of Disk 
User for: 

tess than one month? 
One month? q 
Three months? B 
Six months? 
A year or more? 

IF KEPT, please answer the next 
question. 

4 
FRE- INFRE- 

QUENTLY QUENTLY 

9a. What dlsk rnterface do you have? 

Old style 827 1 
New style 1770 

q 
q 

9b. What disk filing system(s) do you 
have? 

Acorn DFS 
Another brand of DFS 
(please state whrch brand) 

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

Acorn ADFS 
Another brand of ADFS 

q 
(please state which brand) 

q 

............................................................... 
DDFS 

(please state which brand) 

............................................................... 
keyboard I 

Light pen 
Trackerball/mouse 

0 0 0  

Joystick 
U 0 0  

Touchpadfconcept 
U 0 0  
U O U  

I Oa. How often do you refer t o  back 
issues of Dlsk User? Once every three months [7 

Once a week or more Less often 
About once a month q Never q 

I I. How much of the time do you use your computer for the following 
purposes? (Please tick one box on each Irne): 

ALL THE MORE THAN SOMETIMES NEVER 
TlME HALFTHE 

TlME 
Writing programs 
Playing games 

U  

GraphicsIDTP 
U 

U 
Educational (as Teacher) 

q C1 q 
(as Student) 

U q 
q 

Business (wordprocessing, 
data bass, etc.) 

U U  

12. Which of these computers do you own? (Tick box). 

ELECTRON BBC B BBC B+ MASTER 128 MASTER ARCHIMEDES 
COMPACT 

q q 17 
12a. Please trck the box for any of these computers rf you are thlnkrng of 
buyrng one within the next 12 months. 

q q 

I2b. How long have you owned your computer? (In months). 

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

12c. Approx how many hours per week do you use your computer? 
(In hours). 

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

OUTPUT DEVICES I 

D U 
q 

I7 U 

14. With regard t o  the 
advertisements in D r t  User, do you: 

Read or look through most or  q 
nearly all the ads 

Read or look through some of 
the ads 

Just read or look through 
the occasional ad 

Very rarelylnever look at 
the ads 

Dot Matrix printer 
Daisywheel printer 

0 0 0  

Plotter 
n o n  

Colourllnk Jet printer 
q U U  

Laser printer 
n u  
0 0 1 7  

l How long do you spend reading 
Dlsk User? 

Over 2 hours 
l 

q 
I - 1 l/2 hours 

q 
11,- I hour 
Less than 'hhour 

U 

PERIPHERALS I 

16. Approximately how much will €514 100 
you spend on computing in the next €101-f200 

U 

year? €20 I -L 500 
€ 50 1 -L 1,000 

q 

Nothing C] f 1,00 1 -L2,000 
U 

Up to  f 50 f2,001+ 
U 

Mono monitor 
Colour monitor 
Modem 
Robotics/control devices 

CONSUMABLES AND 
ACCESSORIES 

Paper/labels/stationeryl 
ribbons 

Blank disks1Disk storage 
Spares/1eads/connectorsl 

components 
Dustcovers 
Furniture 
Books 

AUDIO 
Music slw or h/w 
Speech s/w or h/w 

0 0 0  
n o 0  
o n o  
0 0 0  

U 0 0  
o n o  

q 

ADD ONS I 
Coprocessor 
Extra RAM 

STORAGE I 
Floppy dldrives 
Hard dldrives 
Econet system 

SOFTWARE I 
Adventure Games 
Arcade Games 

U 

Communications 
U 0 0  

Programming 
U 

Languages 
n o n  

Educational 
0 0 0  

GraphicsIDTP 
U 

Word Processing 
n o 0  

Business Administration q 
School Administration q q 

17. Thinking specifically about the advertising content, would you please 
rate the three main types of advertisement: 

DISPLAY , DISK LINK DISK DEMOS 
& ADS 

Very useful 
Useful 

U 

Quite useful 
U q ' 

Not  very useful 
q U 

Not at all useful 
q q q 
q 

17a. Would you like t o  see more advertisements? 

On the disk Yes q N o  
In the magazine Yes No  • 
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18. Apart from yourself, who else reads or looks at your copy\of Disk 
User? (Please record the age and sex of each person, other than yourself, 
who reads the magazine). 

PERSON l PERSON 2 PERSON 3 PERSON 4 

29. Where do you buy MOST of your drink from? 

An Off-licence Other, please specify: ....................... 
A supermarket 
A Public House ................................................................... SEX: Male 

Female 
AGE: 9-14 

15-24 
25-34 
35-44 
45-54 
55-64 
65 plus 

30. How many of the following items do you buy, on average, over a 
month? 

LESS THAN I l or 2 3 or 4 5 or 6 MORE NEVER 
PER MONTH BUY 

A book 
A record 
A tape 

19. How often do you visit I 22. Do you own your own home, 
computer outlets or buy mail order? rent, or live with parents? 

3 1 .  Are you a member of a book 
club? 

Yes No  O OUTLETS MAIL 
ORDER 

Once a week 
Once amonth 
Once a quarter 
Less often 
Never 

Own 
Rent 

I7 .......................... Other, please state: 

Live with parents .................. .. ............................................... 

32. Are you a member of a record 
club? 

Yes N o  

24. Please tick the box which 
represents the annual total of your 
gross income: 

23. If you own your own home, what 
is the approximate value (your 
principal residence if you have more 

1 than one)? 
19a. Other than items purchased for 
your computing have you bought any 
other types of goods by mail order 
during the past l 2  months? 

Yes No  

Under f 6,500 
From f 6,50 I - f8,000 
From f 8,00 I - f 10,000 
From f 10,OO 1 - f 12,500 
From f 12,50 1 - f 15,000 
From f 1 5,00 1 - f 19,000 
From f 19,00 1 - f 25,000 
Over f 25,000 

33. Are you a member of a computer 
club? 

More than f 200,000 
f 100,000-f 200,000 
€75,000-f 99,999 
f 50,000-f 74,999 
Less than f 50,000 

BEEBUG 
MICRONET 
LOCAL U.G. 

....................... Other, please specify: 
19b. If the answer t o  the above 
question is yes, please state the 
type(s) of goods purchased: 1 25. Please indicate below when you last did any of the following: 
................................................................... I IN LAST WEEK IN LAST MONTH LONGER AGO 

Ate out in a restaurant 
Entertained at home 
Went t o  the theatre1 I 34. Do you listen to  commercial 

radio stations? 

Yes No  U 
If Yes, please specify stations: w e &  to  a music concert 

Went to the cinema U 
Attended a sporting event 
Visited an art gallery1 

museum 
n 

Went to a pub 17 
Had a short break in a hotel 
Overseas holiday last 12 months YES N O  

20. How often have you ordered or 
bought items after reading an 
advertisement in the magazine or 
using a demo on the disk? 

Regularly 
Occasionally 
Never . .  1 35. Do you smoke .? 

2Oa. Is a demonstration on the disk 
more likely t o  encourage you to buy 
a product than an ordinary 
advertisement in the magazine? 

Yes N o  

Cigarettes 
Cigars 
Pipe 
Don't smoke 

26. Which, if any, of these sports and sailing 
activities do you play or take part in skiing 
nowadays? Shooting 

Cricket Swimming 
Fishing Squash 
Golf . Tennis 
Rugby Weight training 
Soccer Windsurfing 

21. Which of the following 
newspapers do you read? 

1 36. Do you own a: 

StereoIHi-Fi system • 
Tape playerlrecorder 
Video recorder 
TV 
None of the above 

The Times 
The Daily Telegraph 
The Financial Times 
The Guardian 
The Independent 
The Daily Express 
The Daily Mail 
The Daily Mirror 
The Su'n 
TODAY 
None 

27. Which of these stores listed 
Currys 
Laskys 

below have you been shopping in 
Rumbelows 

during the last six months? Burtons n - 
Boots Aust~n Reed 
W.H. Smith Hornes 
John Menzies Next 
Dixons Fosters 

28. Which of the following do you drink? 
l 37. Which of the following do you 

have? 

Bank current account 
Bank deposit or savings account 
Life assurance policy 
Any stocks or shares 
Access card 
Barclaycard (Visa) 
American Express g 

Diners Club 
Unit Trusts 
Private medical insurance 
Personal accountant 
Building Society account 
A mortgage 
Any HP agreements 
Telephone 

U 

MORE THAN 
ONCE A WEEK 

U 

U .  

ONCE A 
WEEK 

LESS 
OFTEN 

0' 

U 

2 l a Which of the following Sunday 
newspapers do you read? 

Beer 
Lager 
Wine 
Sherry 
Port 
Brandy 
Gin 
Rum 
Vodka 
Whisky 
Liqueurs 
DON'T DRINK 

The sunday Times 
The Observer 
The Sunday Telegraph 
The Sunday Express 
The Mail on Sunday 
The Sunday Mirror 
The People 
The News of the World 
News on Sunday 
Sunday Sport 
None 
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38. How many can are there in your 
household? 

None 
One 
Two 
Three or more 

39. What can do you own? 

40. Is one or more of your cars a 
company vehicle? 

Yes N o  U 

40a Do you usually buy your cars 
new? 

Yes N o  

4 1. How often do you tend to  
change your car(s)? 

Once a year or more often 
About every two yean 
About every three years 
Less often U 

42. Name the three television 
programmes you watch most 
regularly. 

43. Have you used the Disk User 
software service? 

Yes (please answer part a) 
N o  (please answer part b) 

43a If you have used it, have you 
been satisfied with the software and 
the service you have received? 

Yes a No U 
-- 

43b. If you haven't used it, why not? 

Too expensive 
Limited choice 

U 

Delivery period too long 
Other reason, please write in 
below: ................................................. 

44. Are you .. .! 
In full time employment • 

' In part time employment 
Not  employed at present 
Retired 
Student - full time 

U 

Student - part time 

44a. If in full time employment, state 
your occupation: 

44b. If student, what subjects 
studied? 

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

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

44c. Are you employed in a job 
where you influence the buying of 
Computer equipment? Yes No  El 

45. Age (please tick) 

Under l 5  . 
15- 18 
19-21 
22 - 24 
25 - 34 
35-44 
45 - 54 
55 - 64 
Over 64 

46. Are you? 

Male Female C] 

46a. What is your marital status? 

Married 
Single 
Divorced 

- p -  

46b. If you have children please indicate their age and sex (give details of 
the four youngest if you have more than four). 

FIRST SECOND WIRD FOURTH 
Age: 1-  3 years 

4- 8 years 
9- 1 2 jean 

1 3- 16 years 
Over 16 years 

Sex: Male 
Female 

46c. If you have children do they 
follow your interest in Disk User 

Yes N o  

47. Do you attend computer 
exhibitions? 

Yes No  

47a. If yes, please specify which ones: 

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

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

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

@!l 
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DOV Rosner MENU PAGE ONE. OPTION SEVEN. 

SUPER 
FONT 

Superfont, the combined Printer Driver and 
Font Generator 

Superfont is compatible with View, 
Wordwise, Wordwise Plus and text 
editors such as Acorn's BASIC 
editor. Superfont may be used 
with Epson or Epson compatible 
printers on any 8 bit BBC Micro. 
Superfont controls the style 
features of your printer from com- 
mands embedded in a text file. It 
also gives access to new font 
designs. A new font is provided 
but you may also design your own. 

Printer driver 
A printer driver is a program that 
acts as an interface between the 
computer and the printer, an elec- 
tronic translator, if you wish. Epson 
compatible printers can be control- 
led by Escape codes, but these are 
very hard to remember and use, so 
you need a program that accepts 
more reasonable commands from 
you, the user, and takes care of the 
codes by itself. 

To simplify matters, let's consider 
an example: to set enlarged charac- 
ters 'the printer requires the control 
codes 27,14. With Superfont you 
may use instead the embedded 
command ES (Enlarged Start) - 
much easier to remerr~ber and use. 

Printer font generator 
A printer font generator is a program 
that allows you to create new sym- 

bols such as mathematical symbols, 
or complete alphabet sets. Super- 
font contains a font editor that 
allows you to define these new 
characters with ease, and then the 
printer driver discussed above 
allows you to incorporate these into 
any text. 

The Superfont suite of programs has 
to be copied to a blank disk before 
use. This month's Transfer article on 
page 24 explains the procedure. 

Once you have expanded the files 
on the disk you will find four pro- 
grams: 
Hi page 
Superfont editor 
Superfont test 
Superfont printer driver 
There is also an example font file 
and a complete new set of alphabet 
and mathematics characters to get 
you started. 
Master 128 and Compact owners 
can now skip to the Using the 
Superfont editor sect ion. 

Using Hifont 
Model B and B+ owners should 
now type 
CHAIN Hipage 
After a few seconds a machine code 

file called Hifont will be saved on the 
disk. 

Hifont reserves extra workspace 
required by the other programs if 
used on the BBC or B+. It should be 
run before you use any of the other 
files. 

As a result of typing 
*hifont (or */hifont) 
you'll be prompted to press 
<BREAK> upon which PAGE will 
be increased by 1 Kbyte. When you 
wish to remove Hifont from menTory 
(and thus claim the memory back) 
simply run it again or turn the BBC 
off for a few seconds. 

Using the Superfont editor 
Running the program will pronipt 
you to choose between editing an 
old font file or creating a new one. 

The first option will enable you to 
edit an existing file. The second 
option should orlly be selected when 
you wish to start designing a new 
fonts file from scratch. 

Both 'options will ask you for a 
font filename, and then the main 
screen is shown. On the top half of 
the screen the 128 characters 
allowed by Superfont are shown, 
with their sequential hex number. 
Note that the numbers are from &80 
to &FF (in decimal 128-255) and not 
from 0 to 128. 

You'll be asked to enter a charac- 
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<CR> t o  f i n i s h  . ESC t o  abort 

I I 
Symbob ~va i lab le  from the keyboard can be designed. 

using the files text and font (both are 
on your disk). These files will pro- 
duce a clone of Figure 2. 

As mentioned earlier, SPD allows 
you to incorporate embedded com- 
mands which consist of two letters 
each into the text to be printed, such 
as BS for bold text. Commands 
must be in uppercase. 

We need some way to tell SPD to 
treat these two letters as commands 
rather than to print them out. This is 
done by using the @ symbol. When 
SPD finds the @ symbol, it knows 
that a command follows. 

An embedded command should 
be terminated with a space or a new 
line (<RETURN>) or SPD might get 
confused. Note that if a space is 
used to end the command, it is 
ignored when printing the text - it is 
used here only as an end of com- 
mand code . However <RETURN> 
will actually enter a new line in the 
text as it is printed. 

ter number to design or edit. You 
rr~ust enter a two digit hexadecimal 
number exactly as shown on the left 
of each character. The next question 
asks if you want to edit the character 
or start from scratch (ie all grids are 
clear). after you have made this 
selection, an eight by eight grid will 
be shown. 

Editing is very easy. Just move 
around with the cursors keys and 
invert the colour of the grid with the 
<SPACE BAR>. You have two op- 
tions to finish editing: <ESCAPE> 
will abandon the new design of the 
character and <RETURN> will ac- 
cept the design as the new definition 
of the character. 

If you want to edit more charac- 
ters, answer Y to the next question 
"Again?", or type N and you will be 
asked for a filename under which to 
save the edited fonts file. 

Run Superfont test, and when you 
are prompted to enter a filename 
type font (the font file supplied on 
the disk) or any other filename (if you 
have designed your own). The fonts 
will be shown on screen as well as 
being printed out on paper. Figure 1 
shows the result of printing the font 
,file. 

Using the Superfont 
printer driver 
The Superfont printer driver (SPD) 
asks, when CHAINed, for the names 
of a text file and a font file. Initially try 

Legality 
The two letter command can come 
directly after the @ or separated 
from it by a single space. Some 
commands take parameters, in which 
case the parameters are separated 
one from the other by a comma and 
the first parameter may be separ- 
ated from the two letter command 
with a space or attached to it with 
no space. Here, again, a space or a 
new line must come after the last 
parameter to indicate the end of 
command. The parameters must be 
in decimal. 

Examples 
The following are allowed: 
@BS some words@BE @ LL20 
@LL 32 @OC 32,45,43 some text. 

Using the Superfont test 
The task of this program (TEST) is to 
print all of the Superfont characters 
onto paper with their equivalent 
reference number. The number is 
printed both in decimal - for use 
with the 'CH' embedded command 
and in hexadecimal - for comparison 
with the Superfont Design program. 
The character on the keyboard that 
represents each Superfont charac- 
ter is also printed out. This is for use 
in conjunction with the 'FS' em- 
bedded command. Some Superfont 
characters are not represented on 
the keyboard and can be accessed 
only with the 'CH' embedded com- 
mand. 

Words-204 Characters free-22304 I 
@LL30 Another f a c i l i t y  which may be used 
1s the a b ~ l l t y  t o  change the  line 

length, as you can see. @LL 60 

@FE You may a lso use other f a c i l i t i e s  
whlch your r l n t e r  has, such as @BS Bold 
t peface.  BE PUS underlined t e x t  CBS 

an! even under l ~ n e d  bold t e x t  ! @BE CUE 

@FS An S e c i a l  characters can be 
printe! W R en you need them: 

@FS 
F@LSx@LE=@CH142 X 
@CH136 F@LSx@LE @CH158 =@CH141 x+C 

@CH150 36=6 

x=4 
3x@HS2@HE+2~+4=60 

lim@CH143 x<x@CH147 0)=@CH152 
lim@CH143 y(y@CH147 e ) = l  I 

8,- ?, * ' IJ 

Embedded cormmand. in WO* Plw 
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the following are not allowed: 
@ BS (two spaces between the @ 

and the command) 
@OC 23,,43 (two commas between 

the parameters) 
@BS@LL 45 (no space or new line 

after the first command) 
@bs (lower case characters are 

used) 
@LL &20 (The parameter is in hexa- 

decimal. Only decimal is allowed) 

Embedded commands 
Some commands need little or no 
explanation at all. This is because 
their effect can be seen best by 
printing the text file (supplied on 
your disk) with the printer driver. 
FS - Superfont Start - no para- 
meters. This command enters the 
Superfont mode which allows you to 
enter the re-designed characters 
with ease. When selected, nearly 
every character on the keyboard 
represents a Superfont character. 

Thus A represents character num- 
ber 193 (hex &Cl), B represents 
character number 1 94 (hex &C2) and 
SO on. 

Bear this in mind when designing 
new fonts. It is sensible to design 
Superfont characters 161 to 250 
with the alphanumeric characters 
which represent them in mind, using 
the remaining keys for special sym- 
bols. This approach is taken by the 
font file on your disk - you can see it 
clearly in Figure 1. 
FE - Superfont End - no parameters. 
Cancels the FS command so the 
standard printer characters are used. 
BS - Bold Start - no parameters. 
Does not work if Superfont mode is 
selected. Will cause some printers to 
emphasise the characters it prints. 
BE - Bold End - no parameters. 
CS - Condensed Start - no para- 
meters. Allows 17 characters per 
inch. 
CE - Condensed End - no para- 
meters. Returns to normal mode (1 0 
characters per inch) 
ES - Enlarged Start- no parameters. 
Allows five characters per inch. 
EE - Enlarged End - no parameters. 
Returns to normal mode (1 0 charac- 
ters per inch) 
EL - ELite - no parameters. Allows 
1 2 characters per inch. 
PI - Plca - no parameters. Returns 
to normal mode (10 characters per 
inch). 
US - Underline Start - no para- 
meters. Underlines text. Does not 
work if Superfont mode is selected. 
UE - Underline End - no para- 
meters. HS - Hi Start (superscript) - 
no parameters. 
HE - Hi End - no parameters. 
LS - Low Start (subscript) - no para- 
meters. 
LE - Low End - no parameters. 

LL - Line Length - one parameter. 
This command is used to set the 
maximum number of PICA characters 
that can be printed across the page. 
The size of each pica character is 
0.1 inch. For example setting the line 
length to 60 (the default setting) 
means that the maximum line length 
is six inches. 
OC - Output Code - any nurr~ber of 
parameters. Superfont does not 
support all of the facilities that your 
printer has to offer, for example 
italics. This corr~mand bypasses the 
printer driver and allows you to send 
any sequence of codes to the printer. 
For example, italics mode is enabled 
on some printers by sending the 
sequence CHR$27+CHR$52. To do 
this, place the command @OC 27,52 
in your text. 
CH - CHaracter - any number of 
parameters. The parameters are in 
the range 128-255 and represent 
Superfont characters. For example, 
to print the SIN symbol (number 141) 
from the font file (which is not 
represented on the keyboard) you 
will use the command @CH141. 

Technical details 
I have used long and descriptive 
variable names so the programs 
should prove understandable. 

There follow the functions and 
procedures used (in all four pro- 
grams): 
PROCshowchr - prints the 128 
Superfont characters on screen. 
PROCgetchr - reads the Superfont 

characters definitions from disk. 
PROCmessage - prints a message 
in a window located at the bottom of 
the screen. 
PROCcreate - saves the Superfont 
characters definitions to disk. 
PROCchoose(A$,B$) - prints two 
options on screen and wait until the 
user selects one. 
PROCdesign - the main routine in 
the 'design' program that allows you 
to edit and design characters. 
PROCtype(Z%) - prints the Super- 
font character Z% by calling a.n 
appropriate asserr~bly routine. 

The following procedures exist on 
the printer driver program only: 
PROCsetup - enters the text and 
font filenames. 
PROCprint - irritialises various vari- 
ables and calls PROCdecide. 
PROCdecide - checks if the entry is 
a command or a word. If it is a 
command PROCcorr~mand is called, 
otherwise prints the word. 
PROCcommand - processes em- 
bedded commands. 
FNnext - reads the next parameter 
in an embedded command. 
FNreadstr(chars%) - if chars% =0 
reads a word until space, new line or 
@ are matched, otherwise reads 
chars% characters. 

The following are the assembly 
routines used in the design program: 
.get - reads the definition of a 
character. 
.eor - inverts the colour of a grid. 
.disp - prints a magnified character 
on an 8x9 grid window. 

A t  a n v  p o l r i t  in t h e  t e x t ,  F o n t a s y  c h a r a c t e r s  c a n  b e  t u r n e d  
o n .  t h e y  a r e  s l i g h t l y  different f r o m  t h e  s t a n d a r d  p r l n t e r  
C h a r a c t e r S ,  a l t h o u g h  t h e y  h a v e  t h e  same s l ~ e  3s p l c a  f o n t s ,  

, o r  ( w h e n  s e l e c t e d )  e l l t e ,  c o n d e n s e d  o r  e n l a r g e d  +ants. 
( P l e a s e  n o t e  t h a t  Y O U  may c h a n g e  FUNTRSV c h a r a c t e r s  a s  y o u  
w l s h  a n d  c r e a t e  i t a l i c ,  b o l d  o r  O t h e r  t y p e f a c e s ) .  

A s  m e n t i o n e d ,  F o n t a s y  I t l t  tan b t  t t~dtastd ,  t' n 1 .a r -  9 e d , o r  
Y O U  may s e l e c t  elite C h a r a c t e r s  b y  m e a n s  o f  a  single e m b e d d e d  
c o r m J n d ,  a n d  a l l  o f  t h e m  c 3 n  b e  m l x e d  a n  t h e  same l l n e l  
F u r t h e r m o r e ,  y o u  may u s e  ~ - p n r - - c r - i w t  =h-r-=+-r- O r  ( I S a t t v ~ c ~ C  D.+- 

c n r r r c t r r r .  

A n o t h e r  f a c l l i t y  w h l c h  may b e  
U s e d  1 s  t h e  a b l l l t y  t o  c h a n g e  
t h e  line l e n g t h ,  a s  y o u  c a n  
s e e .  

You may also use o the r  faclllties whlch yuctr p r i n t e r  has. 
such as Bold tvpeface 

R n y  special c h a r a c t e r s  c a n  b e  p t ' l n t r d  w h e n  y o u  n e e d  t h e m :  
l 

FU = m y  
IF , ,  M = m r + C  

5 36 = 5 
S 

x = 4  
3 i 2 + 2 x + 4 = 5 0  

l l m u x i x + O j = B  
l l m u y ( y + e ) = i  

Superfont provides access to auy printer feature. 
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SECTOR ZERO 
WIN E25 with'a "star routine" plus Acorn trivia 
and tips and tricks 

Tipster 
When you first buy a computer, 
keeping track of your disks isn't a 
problem because you have so few of 
them. Before long, however, you'll 
find your desk buried in disks unless 
you have a system for filing and 
storing them. Here are some simple 
ways of organising your disks: 
1. Label each one clearly, Wordwise 
Disk One, Viewsheet Disk Three, 
Utilities Disk Six etc. 
2. Date them too so that you know 
which is the latest version. There's 
nothing worse than copying an old 
version over the new! 
3. Periodically print out a directory or 
list of files for each disk and store 
the printout along with the disk. Or 
keep a catalogue-of your directories. 
You can do this automatically with 
the Disk User automatic disk cata- 
loguer. You'll need Disk User back 
issues one and two. 

Acorn trivia 
1. Who were the two personalities 
who founded Acorn? And what are 
their nationalities? 
2. What was the name of the range 
of Acorn computers which were 
launched but never reached the 
shops? 
3. How many different Acorn second 
processors have there been for the 
BBC Micro range? 
4. What is the - character usually 
followed by in BASIC? 

, Why not send in your own favour- 
ite trivia questions and answers 
about your favourite micro? 

Tipster 
If you are having trouble feeding 
paper into your printer then fold the 
first sheet double before inserting it. 
The paper is more rigid and slides 
through much more easily. 

Reader's routines 
In every issue we are going to 
include the best of the reader's 
routines you send in to us. There will 
be a £25 prize for the star routine 
every month. All other published 
routines will win 10 Disk User data 
disks for their authors. We are look- 
ing for short and sweet BASIC or 

machine code programs. So get May's star routines 
writing and send your routines into -ro kick things off Kevin Mortimer 
Sector Zero. Disk User, Number One has weighed in with a neat routine 
Golden Square, London 3AB- for printing coloured pulsating text 

USER 
Disk User Hay '88:DISK NO. 

Files DU to DU 

to the screen. 
Mike Roberts' ingenious program 

shows that colour in Mode 0 is not 
beyond the bounds of possibility! 

Matthew Fifield has also con- 
tributed a fast "greymix" screen fill 
routine. Sounds like concrete to me! 
Very handy for those WlMP screens 
which must look the part. 

We look forward to publishing 
Clearly label your disks. your star routines next month and 
A collection can soon get out awarding the £25 prize to the best of 
of hand. the bunch. 

* .  
DISK-USER-7 (31) FM 
Drive 0 Option 3 (EXEC) 
Dir. :O.$ Lib. :O.$ 

! BOOT ADDLD 
ADDPR ADEMO 
BACK-PR CHANGE 
CL. SRC COLLECT 
DEMO DUMENU 
EXPAND FONTLD 
FORMAT GREYSCR 
key LOADER 
MENU MULMODE 
PULSATE SUPFONT 
SYSLD SY SWAD 
THEME 

A-DISC H. ALPHA 
I . MENU P. RUNDISC 
P. RUNH 

> 

+ 

Keep a disWdirectory printout 
with each data disk. 

Tipster 
Because many people are unsure of 
how their disk drive operates, they 
don't dare attempt to clean it. This 
simple job however can help the 
operation and life of your disk drive. 

The disk drive head, like a tape 
recorder's head, can pick up debris 
from the magnetic recording material, 
and if the debris isn't removed, it can 
reduce the sensitivity of the head 
and its accuracy in recording and 
picking up data. 

The easiest way to clean the head 
is with a special cleaning disk. Insert 
it into the drive just like a regular disk 
and it will clean the disk drive head 
as it spins. 

Keeping backups of your disks is a 
vital part of maintaining your disk 
collection. The cost of a few backup 
data disks has to be compared with 
the cost of your time re-writing a 
letter, rekeying 20 (or more) data- 
base records or losing (heaven for- 
bid) a valued utility. 

The grandfather, father, son tech- 
nique should be used for your most 
vital data. The son disk is used for 
directly saving data. Then, in se- 
quence, the father disk is backed up 
to the grandfather, the son is backed 
up to the father. 

While the son is in use the disks 
maintain two levels of backup, the 
previous session's data (father) and, 
in case something went wrong last 
time, the data from the session 
before that (grandfather). After 
backing-up, there are two versions 
of the current data (son and father) 
and one of the previous session 
(grandfather). 

It is tempting and handy to backup 
to the reverse side of a disk (side 2) 
but the data remains endangered by 
a physically damaged disk. A sleeve 
can always accomodate a second 
backup disk if you don't like labelling 
twice. 4 

p- 
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Taking your disk files one step further - = - I ; :  , .  ,, 7 , * 

Disk User programs can be so useful 
that you'll often want to transfer 
them to their own disks and use 
them separately, without title page 
or menu. To do this successfully 
you'll need to learn a little about 
BBC BASIC and the DFS (Disk Filing 
System). In Disk User we don't be- 
lieve in referring you to the manuals 
to here's an explanation of how such 
a transfer can be achieved. 

Let 'S take the Procedure Library 
Manager program as an example 
this month. The relevant file on Disk 
I '-=er is: 

lDPR 
~ke sure you have a blank data 

,,,k ready to receive the file. Insert 
Disk User and type 
*COPY 0 0 ADDPR 
and press the RETURN key. Follow 
the keypress prompts on the screen 
until the > prompt returns. Now 
*COPY 0 0 EXPAND 
and press the RETURN key. Follow 
the prompts. 

Because ADDPR is a compressed 
file special to Disk User the first 

thing to do with your new disk is to 
ty Pe 
CHAIN "EXPAND" 
and to choose the third option for 
the Procedure Library Manager. The 
program will now expand out the 
separate programs which make up 
the package. 

On completion, place your new 
disk in the drive. Type 
*BUILD !BOOT 
upon which the disk drive will whirr 
and a number will appear on screen. 
TY pe 
CHAIN "ADDPROC" 
and press the RETURN key. Wait for 
a second number to appear and 
then press the ESCAPE key. Let the 
drive finish any activity and then 
tY Pe 'i*? - :r,l'F,>f v*; " '.. J 

*OPT 4,3 i 

and press the RETURN key. Once 
again wait for any drive activity to 
cease. Now you can press the 
SHIFT and BREAK keys together, 
releasing the BREAK key first, then 
the SHIFT key. This will boot your 
new disk into action, automatically 

executing the command CHAIN 
"ADDPROC". The program loads and 
runs and the menu of procedures 
appears. For now, press the CTRL 
and BREAK keys together. 

Givc 'lai 
YOU can nob ~ y p t :  . . T 

TITLE LIBRARY i:.?2?. 
.I i p +. *I-- 

and press the RETURN key. Now 
tY Pe -C . . .  
*CAT - i ,  - \  . 
and press the RETURN key and the 
screen will display the title LIBRARY 
with the files !BOOT and ADDPROC 
lined up below along with EXPAND 
and ADDPR - which you can now 
delete - and the procedure letters A 
to Y. You may now use tlhis as your 
procedure disk, saving other useful 
routines in the spa.ce available (space 
is something we don't leave on Disk 
User itself). 

The process described above can 
be repeated for System Wadgebury 
and Super Font. Details are also 
given on screen. 

/ 
/ 

m m  m 

Just BOOT for instant magazine action 
Disk User - the unique interactive magazine on disk 

Subscribe Now! 
NO handling charges ... NO posta 
your door every issue. 

U.K. 

Middle East 
Far East 
Rest of the World f 22.00 or 

USA $32.00 USA $64.00 

Airmail rates given on request. 
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Abbas MENU PAGE TWO. OPTION FOUR. 

COLLECTOR'S 
ITEMS 

Adding animations A to Z 

Was a Huntev i -  -,-I-;< 2 mouse 

Disk User. Each month we include 
The Collector's Items series will an animation and the A-Z menu will 
eventually form a complete collec- only accept a press upon the rele- 
tion of colourful animations. Any of vant keyboard key. This month it is H 
this A to Z collection can be selected for Hunter so the menu will only 
from the animations menu. This is accept the letter H. Next month it will 
the file COLLECT on this issue of only accept the letter I. 

As you build your collection of 
animations you will want to give 
access via the menu to the different 
animated letters. This involves typing 
in a few lines of BASIC. 

LOAD the file COLLECT and study 
it. The key lines of the file COLLECT 
are 
90A=GET 
1001F A=72 THEN GOT0 1310 
130GOT090 
131 O*:O.H.ALPHA 
1320A= GEEGOT030 
Line 90 tests for the key press and 
an ASCll value is returned in the 
variable A. 

Line 100 tests whether the key is 
ASCll number 72, which, of course, 
is H. When it is 72 (H) the program 
Goes TO line 1310. At 1310 the 
menu *RUNS the file ALPHA in direc- 
tory H on drive 0. This file specifi- 
cation can be adjusted for your own 
requirements. You may for instance 
wish to hold animations on drive 2. 
H would then be :2.H.ALPHA. 

Additions 
To add the letter A to this menu just 
add the lines 
95 IF A=65 THEN GOT0 1300 
1300 *:OAALPHA 
And so on for other letters you have 
collected. 

FLOPPY FUN 
Two new game releases are due from Superior 
Software to enliven your Spring game playing 

A gang of Superior Software pro- 
grammers from Cambridge descen- 
ded on the Disk User offices recently 
and brought with them what could 
be two of the hottest releases this 
year. 

Pipeline 
Pipeline has a Ravenskull style over- 
head view. But there the resemblance 
ends since Pipeline has a number of 
original features, not least a very 
very slick and attractively presented 
game editor. All the features of the 
game are available from the editor. 
Data files saved from the editor can 
be processed separately into a new 
game to test your friends. 

The pipelines of the game's title 
are entered by the player, the screen 
scrolls very smoothly around the 
course of the pipe and the player 
pops out at the other end. The game 
should be on sale now. 

Exile 
For release later in the year is a 
game called Exle. A familiar arcade 
adventure format is enlivened by 
colourful graphics and a bundle of 
original puzzles to tackle. The game 
has an enhanced Master Series ver- 
sion which features speech of a sort 
and a larger screen display. 

The animated astronaut hero of 
the game flies around by jetpack 
opening doors by laying mines and 
fighting off'robots. The programming 
is technically of a very high standard. 
Exile features a mission to complete 
and will be packaged with a novella 
to set the scene. 

Superior have two very strong 
games for their Spring releases and 
it's encouraging to see new life once 
again breathed into BBC games. 

m Next month watch out for our Code- = name Droid maps to coincide with 
the rerelease of Droid on Superior's 
Play it Again Sam 2 compilation. 
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Our monthly "back to basics" column for ' ' - . beginners and casual users of the disk based BBC Micro I ' 
, 

. -  ?!. J* . ". , A  - 
st month we went down to tracks 

~d sectors level and explained that 
disk has a catalogue which holds 

information about the files on the 
disk for use by the disk filing system 
rnl~tines built into your BBC Micro. 

,me of those routines are now 
worth a brief look themselves as well 
9s OPT, a command which seems a 

~ystery to many users who have 
'ritten to us. 
The INFO command is a command 

bviouslv relvina on the file infor- 
ation siored inlhe catalogue. l N F 0  
.erely displays that information. In 
not-too friendly manner either we 
ay add because the load and exe- 

_ ~ t ion  addresses are given in hexa- 
decimal along with the length of the 

Option 0 ( o f f )  
L ib .  :O.$ 

*A 
*A* ?M 
AUG. 8HT DO 

JUL.811T 
3Un.aHT MAY.MT 

W T 1  
TEXT2 TEXT3 
TXTXLP 

1.m 2 . n  
3. W A.aX1 
A.m2 A . n 3  
B.@ B.EX1 
B . a 2  B . m 3  

> 
>*INPO B.* 
B.@ 00- PWFPP OOOO4D 011 
B.EX3 OOPPFP PPPPPF 000017 OOA 
B.EX2 O O ~ F  ~ P P P  000017 009 
B.EX1 OOFPFF PPPPEP 000017 008 
PINFO #.EX 
3 .EX OOFPW PPPFPF 000023 OOD 
2.BX 00PPFP PPPPPP 000023 OOC 
1.EX OOPPFR PPPFFP 000023 OOB 

file, while the sector at which the file 
begins is in decimal. 

One aspect of the INFO command 
which can make it a great deal more 
useful is the addition of wildcards. 

Wildcards 
A wildcard is a word used to des- 
cribe something which can be used 
in place of any other thing or set of 
things. For the disk filing system 
this means some of the less well 
used keyboard characters being 
used to represent groups of alpha- 
betic characters. 

Other systems have their own 
syntax but the use of wildcards is 
fairly consistent. The MSDOS stan- 
dard, for instance, uses wildcards in 

>*. 
WILDCARD (34)  M 
Drive o o p t i o n  o ( o f f )  
Dir. :O.? L ib .  :O.$ 

#M *A 
?M 
DO 
JUL. SHT 
MAY. SHT 
TEXT1 L 
TEXT3 L 

>*INFO XYYHLP 
8.-  00PPPF RPPFP 00003E 010 
$ . T X W  OOPFPF PFFFFF 00003E OOP 
!.I(ODWLP OOPFPP FPPFPF 00003E 008 

*COPY 0 1 R P 
copying from :O t o  :I 
8.0 OOPFFF PPPFPP 00004D 011 

>*.l 
DISK-WER-7 ( 8 5 )  PM 
Drive l Option 3 (EXEC) 

a similar fashion to Acorn DFS and 
ADFS. 

These s~ecial characters are 
recognised by the disk filing system 
software: 
* represents multiple characters 
# represents single characters ,.J-; 

"3 
. A  

Other DFS commands which can - .?$ 

care). , .. ,. .. 
,.: . + :  . 

' . . , .. n *<-p;!, .: . i 
: ..:it ; ;;; ; ' .. --l; ,'d. 

Examples .:,... . . .% ., .:A ,,,;.I;. -.. . ..,. L>L .,:. z., ;,h{ . .  

- "  
fore moving on to the new file 
information display for drives -zero f: 

C ' A  I S'<  and one. ?, - t. 
..L 

make sense of wildcards are 
ACCESS, COPY and WIPE (use with .. 

AS you progress thr&w,&&-'M?. -.; 
amples see if you can work out what .,: 
effect each command will have be- i?~.: 

> 
>'COPY 0 I X Ex' 
copying from : O  t o  :I 
3 . W  OOPFPF F m P F  000023 OOD 
2 . m  OOPPFF FWFFP ooooa3 ooc 
1,LX OORPPP PPPFFF 000023 OOB 
B.EX3 OOPPPF PPFWF 000017 OOA 
B. EX2 OOFPFF F m P P  000017 009 
B.BIL1 OOPPPF FPFFFF 000017 008 
A. 1x1 OOPPPF PPFPPP 000000 002 
A.mz  OOPPPP P- oooooo 002 
A.EX3 ' 00PPPP PPFPPP 000000 002 
> 
> 
FICOPY 0 1 #.EX1 
copying from :O t o  :I 
B,EXl OOPPR PPPPPF 000017 008 
& . m 1  OOPPPP PPPFPT oooooo 002 
> I 

Dis .lune iss~ ut on 



MENU PAGE ONE *PTION THhcc. 

DESKTOP 
m 

, ._ ! 9 , L - I t  

ACCESSOd.,JES S + .l , .S c c'* = ,  -:S 
. - I  , . The BBC Micro disk &%'f"e'fi~an reg~0"nca' - 

to most office-based requirements, with 
the help of a little software. . . 

Mailshots 
The modern office cannot function 
without a good mailshot every now 
and again. Labelmaster from Calder- 
data is a series of disk based 
program modules which maintain a 
database for address label printing 
on Epson and compatibles. 

The function keys can be setup to 
enter text for labels although, unfor- 
tunately, there is no "import" facility 
for taking names and addresses 
from other databases. 

Message labels can be individu- 
ally designed but are restricted to 
text output. Print codes can be 
entered which opens up colour and 
other available winter effects. The 

Model B, B+ and Compact owners. 
PMS have introduced a miniature 
clock which plugs into a single ROM 
socket. The Genie Watch software 
supports the standard Acorn TIME 
and TIME$ and the OSWORDs 
(operating system routines) which 
read and write the time,to and from 
the clock. 

The time can be set with the 
command *SETTIME and *CLOCK 
ON displays a clock in the top right 
hand corner of the screen. The 
battery life of the clock is guaran- 
teed for an amazing 10 years! Price 
Print ROM -6 panter control easy. 

Sciways, from Mayhew, is a dif- 
ferent animal. This ROM and disk 
combination allows new font defin- 
itions to be easily designed and 
incorporated into your text. Charac- 
ters can also be viewed on screen. 
Wordwise and View demonstrations 
are included. Price £38.52 inclusive 
of P&P. 

Office Mate 
On your disk this month we've 
included a unique demonstration of 
the disk based Genie Junior. We 
hope it proves useful in assessing 
the software for your own needs. We 
hope to feature other BBC disk soft- 

complete label &an be reviewed on ware in the future so that you can 
screen before printing. The software I judge sottware for yourself as well 
has a "PC" feel to-it and is very 
friendlv. . - 

Kee~ gtime 
Your micro should be able to help 
you keep appointments but first it 
must be able to tell the time! Only 
the Master 128 and Archimedes in 
the Acom range have battery backed 
real time clocks. However a new real 
time clock accessory is available for 

L.belmaaer'r label dedgn screen. 

n 

l$!Ta;k 
3: GERMANY 
4 .  U K 
5. D~NHARK 

SWEDEN f: I ~ L V  
SPAIN 

9 : JAPAW 

C u r s o r  ke S t o  select 
RETURN t o  conf i r a  

ESCRPE to e x i t  

as gleaning information from the 
magazine review or roundup. 

Don't be fooled by our disk demo 
this month in which by no means all 
the functions have been included. 
We asked for a certain size demon- 
stration and Derek Mathieson of 
PMS did well to show what he has 
within the editorial restrictions laid 
down. 

Genie Junior comes on ROM but 
with Droaram and data files on disk. 

is £29.90 including VAT to registered 
Genie owners, £ 35.00 including VAT 
for others. PMS say that a £1.00 
carriage charge should be added for 
mail order. 

3int Roms 
Printer owners, whose nardware 
needs often needs specialist attention 
from the software publishers, will be 
happy to hear of new sideways RAM 
or ROM software to help them get 
the most from their printer. With a no 
nonsense title, Print ROM from 
Windmill allows the user to call up a 
menu of printer control commands. 
Versions include Epson, Star, Pana- 
sonic, Brother, Juki and Canon. The 
* commands are also available in 
direct mode or from BASIC. 

The bat; files, which are in the D 
directory, hold the address book, 
diary and so on. 

All the files can be copied to a 
"work disk" so that disk swapping is 
Sdways creates MW fonts for sclcen and printer. a 

Pos DEC HEX Character no. 225 

8 8 8108 

1 4 &B4 

2 ie &eR 
3 42 &2R 8 1 2 3 4 5 6 7 8 9 1 8  

4 178 &RA 

5 234 &ER 

6 186 &6R 

7 42 &2A 

8 30 &lE 

9 2 L82 

18 8 -8 
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not necessary when Genie is called 
LIP with a <SHIFT/CTRVG> com- 
bination or *GENIE. It is a pity that 
you can't assign a disk drive number 
to the Genie Junior disk, allowing, 
say, a View disk in drive 0 with Genie 
Junior data in drive 1, accessed 
automatically on callup. Genie Junior 
has to be in drive zero. 

'The problem of reliability must of 
course be considered. Disks are un- 
fortunately prone to the odd failure 
and Genie Junior does its best to 
recover from these. However, any 
disk it doesn't recognise it will reject. 
So the usual advice on keeping 
backups is pertinent. Similarly Genie 
is prone to the problems of "disk 
full". After this no further data can be 
saved so keeping a track of remain- 
ing disk space and creating new 
space with the TIDY utility is essen- 
tial house keeping which should 
take no more than a few minutes out 
of your busy week. 

RAM disks such as the Morley 
RAM disk and the Slogger Challenger 
range, come into their own with disk 
based utilities. And indeed the orig- 
inal Genie merely carried its own 
RAM disk around with it, like a 
tortoise and its shell. Genie Junior is 
available in ADFS format too so a 
hard disk directory could equally 

well keep the software just a key 
press-away. _ 

In general Genie Junior maintains 
the high standards set by daddy. It 
takes a single ROM socket like the 
original and stores no less data. All 
the functions of Genie are in place. 
'The overriding advantage of Junior 
is price. The only word that could be 
used of Genie senior and can't of 
junior is "instant". It is possible to 
maintain Genie Junior as a work disk 
but, even if this is possible, there are 
time overheads for disk access. 

Take Note 
Sidewriter from DABS Press is a 
modest utility which competes 
directly with the notepad element of 
Genie. At £7.95 for a 40/80 track 
disk it is hard to go wrong but you 
will need sideways RAM to run it. 

The paperless office is certa.inly 
not around the corner if my printer 
bound home office is anything to go 
by but Sidewriter is a handy elec- 
tronic notepad onto which you can 
jot at any time without coming out 
of your current work, or play. The 
otherwise impossible to perform 
combination of CTRL, SHIFT and 
TAB pulls Mike Ginn's Sidewriter 
into view. 

The screen is simply a 40 charac- 

ter Mode 7 window onto a much 
larger writing area. 'The claimed total 
capacity of 10,000 characters should 
be enough for some fairly heavy 
note taking. TAB takes you out of 
the notepad and back to your pre- 
vious task. *PADCLEAR wipes the 
sheet clean and *PADPRINT prints 
the entire 127 by 75 text area to an 
Epson compatible printer in con- 
densed mode. 

Of course sideways RAM can not 
be relied upon to maintain the data 
when the machine is turned off so a 
utility loads and saves the data to a 
disk file. And a very welcome addition 
to the package at the price are some 
ready-to-load "pads". 

Disk Data 
DABS Press, 76 Gardner Road, 
Prestwich, Manchester, M25 7HU. 
23 061 773 241 3 
PMS, 38 Mount Cameron Drive, East 
Kilbride, G74 2ES. 23 03552 32796. 
Windmill Software. Smock House. 
Hull Lane, Terling, dhelmsford, ~ssex; 
CM3 3QD. 23 0245 33371. 
Calderdata, The Old Farmhouse, 
High Lee, Luddenden Foot, Halifax, 
HX2 6LB. 23 0422 885202. 
Mayhew Telonics, 376a Ringwood 
Road, Poole, Dorset, BH12 3LT. 
0202 747695. 

Disk 



Neil Craven MENU PAGE TWO. OPTION THREE. 

ADVANCED DISK 
USER GUIDE 

Learning about the outer edges of disk 
programming. This month a variable stagger 
disk formatter and a *CLOSE command for those 
DFS systems which lack the facility 

P 

Specialised disk ard. This track will have 10 blocks of cedes the data to which it relates. i 

formatting data each of 256 bytes length. To- The sector id consists of four bytes, 
gether with certain disk housekeep- in order: 

Before a disk can be used to store ing marks these are known as sec- 1. Logical track number 1 
information we are obliged to place tors. In order to appreciate the 2. Head number 
certain marks on it which serve to usefulness of sector staggering we 3. Logical sector number 
identify the type of data we wish to should take a look at the sector 4. Data size. l 

store. This process is called for- identification field (id) which pre- If the DFS is to be able to make 
matting. Specifically, we need to 
state the length of each block of 
data and the number of blocks per 
track. Each block should then be 
numbered uniquely. It is how to go 
about numbering these blocks to 
improve disk performance that is the 
subject of this article. 

Let us consider a single track 
formatted to the Acorn DFS stand- 

s 
Track Logical sector number 

0 0 00 01 02 03 04 05 06 07 08 09 
0 1 00 01 02 03 04 05 06 07 08 09 

Figure 1 (Sector stagger = 0). 
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sense of the disk we must ensure 
that the logical track number in the 
id equals the physical track nurr~ber 
and that the logical sector numbers 
run from zero to nine. (Disc access 
speed is optimised if they run con- 
secutively). 

Also, the data size should reflect 
the 256 bytes standard and is con- 
sequently set at one. The head num- 
ber is usually irrelevant though in 
practice we set it to zero. It is by 
providing custom loading routines 
and tinkering with the sector id that 
software houses prevent convenient 
disk access and copying. 

Soft sector 
Let us now consider how the sectors 
on any track should be logically 
numbered. That is, the values we 
should give to the logical sector 
numbers in the sector id. In a simple 
case they may be as in Figure 1. 

Imagine we wish to read data 
from track zero. The disk drive head 
needs to be positioned over this 
track before a read can take place; 
this occurs automatically. If the data 
resides on more 'than one track we 
need to continue the read on the 
next track. Again the head is auto- 
matically positioned over the ap- 
propriate track. While this reposi.tion- 
ing is taking place however the disk 
is rotating at about 300 rpm. There- 
fore having just read from track zero 
sector nine we need to resume the 
read at track one sector zero. 

If the sectors are arranaed as in 
Figure 1 then while the head is being 
brought over track one, since this 
does not happen instantaneously, 
sectors 9,0,1 and 2 (and perhaps a 
few others) of track one have rotated 
out of the way. We now have to wait 
almost a complete revolution before 
sector zero is beneath the disk head 
and the read can continue. 

Staggering 
Alternatively if we arrange the logical 
sector numbers to be staggered as 
in Figure 2, in the time taken to move 
the head over the new track sectors 
6,7,8 and 9 of track one have disap- 
peared and as the head arrives over 
track one sector 0 is just coming into 
view. Which saves us having to sit 
and watch sectors we are not inter- 
ested in. 

A sector stagger of three as in 
Figure 2 is the DFS standard and is a 
compromise between speed and 
reliability. Older type disk drives 
cannot operate as fast as the newer 
half-height drives and a too finely 
tuned sector stagger can actually 
result in worse performance on some 
drives! 

It should be noted that it is not 
only the mechanism of the disk drive 
that affects performance. The DFS 
uses default timing paranieters 
(arranged such that operation is 
geared for the slowest expected 
drive) but can be changed using *FX 
255. (See Disk Instructions page 4). 

Experiment 
The program on this month's Disk 

If you have a formatter already 
lodged in your machine the com- 
mand *FORMAT may well clash so 
use */FORMAT instead. 'The first two 
arguments expected by the routine 
are self explanatory. The third argu- 
nient (<skew>) is optional and if 
omitted a default sector stagger of 
three will be assumed. 

FORMAT expects decimal argu- 
ments and is extensively error trap- 
ped. Following formatting the first 
two sectors of track zero are written 
with the catalogue information which 
consists of the number of ,tracks on 
the disk. Pressing <ESCAPE> will 
abort formatting possibly leaving the 
catalogue unwritten. 

You will have to investigate the 
optimum skew for your particular 
disk drive. Current slimline drives are 
perfectly happy with a stagger of 
one if preceded by *FX 255,0,207 
(the fastest DFS setting). 80 track 
drives will benefit most; as the 
tracks are physically closer together 
the head can be positioned quicker 
than with 40 track drives, though 
both types show improvements. 

Track Logical s e c t o r  number 

00 00 01 02 03 04 05 06 07 08 09 
01 07 08 09 00 01 02 03 04 05 06 

Figure 2 (Sector  s tagger  = 3 ) .  

User will format a disk with a vari- 
able sector stagger. It is a compact 
macl-line code utility which resides in 
pages &09 and &OA, will not corrupt 
any memory other than &02FO - 
&02FF (which is used to build 
OSWORD control blocks), and is 
TUBE conipatible. 

Syntax: *FORMAT 
<drive> 
<tracks> 
(<skew>) 

MENU PAGE TWO. 
OPTION TWO. 

Mark de Weger 

*CLOSE command 
Alternative DFSs to Acorn's own 
have featured the *CLOSE com- 
mand and in the Master 128 Acorn 
themselves included it in the list of , 
routines. *CLOSE is simply the disk 
filing equivalent of the BASIC filing 
command CLOSE#O. It closes down 
all files open in the current filing 
system. On the Master 128 there is 
also a *SHUT command which closes 
down files on all filing systems. 

Sometimes a text file or BOOT file 
can be left open and you are unable 
to access it for further editing. This 
is because the codes which flag the 
end of the file have not been inserted. 
*CLOSE tidies things up, transfering 
any data left in buffers to the file and 
adjusting file lengths accordingly. 

*CLOSE does this by calling the 
operating system routine OSFIND 
with A=O and Y=O (see lines 130 
and 140 of the routine). 
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SERVICES 
i 

! 

Order back issues and subscrip- Reader Services. Please make 
tion from lnfonet Ltd. Order out separate cheques to speed 
software and binders from ASP the progress of your order. 

Issues two to five are available Arkenoidflhrusf cheats 
in full colour magazine and Ravenskull screen maps 
floppy disk. Magic Wall puzzle 

Save Your Bacon 
Disk User Two: Disk User theme tune 

Disk routine libray 
Ants! Overlay techniques 
Expert investigator 
World Wars 

Spock's L.ogical disk menu 
Toolkit character editor 

Automatic Disk Catalogue 
Utilities Disk User Six: 

Mode 7 machine code 
Software Manaaer Clip art - 
Guide to essential games on 

disk 
Operating with OSWORD 
Which RAM disk? 

Disk User Four: 

SIDE 1: 

Introduction to ADFS 
Blockade 
Collectors ltems 
Three dimensional graphics 
Random Access Tutorial 
Music Tutor 
Interceptor utilities 
Disk repair 
Repton screen printer 
New Repton 3 screens 

Full Micronet demo 

Disk User Five: 

How your disk drive works 
Program transfer 

~s;chebrot mandelbrots 
Graphics from BASIC 
Bobber arcade game 
Martian Nim strategy 
Pixel Perfect - zoom editor 
Schizoscreenia -double screen 
Collectors ltems 
Zoom Lens - enlarge or reduce 

screen areas 
Hot Key - instant access to 

the OS 

Back issues of Disk User cost 
£2.95 and £0.50 postage and 
packing. Disk User back issues 
and subscriptions are sent in 
special packaging to protect 
your sofhvare. 

Send your remittance to: 
INFONET LTD 
5 River Park Estate 
Berkhamsted 
Herts HP4 1HL. 
Tel: 04427 76661 -4 for VISA and 
ACCESS credit card orders. 

Software manager - on Disk User 2 

SUBSCRIBE NOW! 
We've made it easy to subscribe to Disk User. You can choose from 
a 6 monthly or 12 monthly subscription. Twelve disks full of quality 
software PLUS colourful magazine for just £35.40. 

6 months 12 monfhs 
U K £l 7.70 f35.40 
Europe £21.60 £42.00 
Middle East £21.70 £43.40 
Far East £23.20 £46.40 
Rest of the World £22.00 or £44.00 or 

USA $32.00 USA $64.00 
Airmail rates given on request. 

Organise and protect your disks 
with Disk User disk binders and 
data disks. Why not keep your 
Disk User program collection, 
alongside your magazines in a 
stylish Disk User disk binder? 
The binder contains 10 disk 
sleeves to organise, and protect, 
your program disks. 
And we've produced special 
Disk User data disks to match. 
The Disk User logo immediately 
identifies your Disk User pro- 
gram disks and there's room to 

title them and document the 
relevant magazine details. 
Prices are as follows: 

Disk User disk binder £4.95, 
which includes all postage and 
packaging 
Order product number BDAUl 
Disk User disk binder including 
10 Disk User data disks £9.95, 
which includes all postage and 
packaging 
Order product number BDAU2 

- 
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> : , . ,- . ,. 
9 Hall Road, Maylands Wood All prices include VAT and post- ,c . - .. 
Estate, Hemel Hempstead, age and packing. Please make , ..:';-: ' 
Herts HP2 7BH Tel: 0442 41221 cheques/postal orders payable ": , 

' 

to Arqus Specialist Publications '-. , I  L:- 
CHECK WITH THE TABLES TO Ltd and print your name and ;.;': ' < :: 
SEE IF OUR SOFWARE IS address clearly on the back of : -:., .... 
AVAILABLE FOR YOUR COM- your cheque. Telephone orders ': ;, 
PUTER. PLEASE INDICATE are taken for Visa and Access. ...... . - 
YOUR REQUIRED PRODUCT All software is sent first class. '. " :" ..e ,' 
NAME. NUMBER AND TRACK Prices include postage and ,.:,, G G.!:i FORMAT IN THE ORDER packing for European desti- . . .  

FORM nations. Please include £1.00 :: . .; 
postage and packing (airmail) ;+h.:. 

Software is only available on the for other overseas order. Please i t !&d: 
formats recorded in the tables. allow 28 days for delivery. ,, -,,q 

. 



momI3 
TO ADVERTISE IN  THIS 
NEW SECTION - RING 

MARK LINACRE ON 01 -437 0626 

LABELMASTER 
THE MOST VERSA'TILE LABEL-PRINTING PROGRAM 

All your label-printing requirements available in one easy-to-use program. 
Message labels - hundreds of uses for home and business, e.g. labelling 
samples, products, packaging, books, discs etc., using a variety of print 
styles and sizes. 
Address labels - create mailing lists and print them onto labels. 
All formatting is done for you. Accepts wide variety ot label sizes. 
Too many features to list - telephone us for details. 
Requires 80-column screen and Epson-compatible printer (address labels 
can also be printed on daisywheel). 
Single colour version f 18. - Multi-colour version (for cobur printer) f23. 
Available on 40- or 80-track disc for all models ot BBC including Master and 
Compact an also Electron (DFS only). Please state model when ordering. 
Please add f i' for 3'/2 discs. Can be viewed at Care Electronics, Watford. , 

"The best label printing software vet tor the BBC range of micros" 
-A  & B Computing ihor~embw 19871 - 

CALDERDATA, High Lee, Luddenden Foot, Halifax HX2 6LB 
Telephone: 0422 885202 or 0484 846126 

Unbranded Lifetime Guarantee . 
OtY. 10 25 50 100 200 

5.25" DS/DD 48tpi 5.70 11.50 21.00 39.00 77.00 
5.25" DS/DD 96tpi 6.50 13.50 26.00 46.50 85.00 
5.25" HD 1.6Mb 16.00 36.00 70.00 130.00250.00 
3.5" DS/DD 135tpi  11.50 26.60 51.90 98.00 189.00 
3.5" SS/DD 135tpi  10.95 25.50 48.90 95.00 185.00 

Branded 5.25" 48 TPI 3rn DS/DD - Pack of 10 for f 10.00. 
Please Call for 200+ Quantity Discounts. 

Larger Capacity Cases from f 10.00. 
5 . 2 5  10 Disk Plastic Lib. Case f1.50/3.5 10 Disk Plastic Lib. Case f1.30. 

All Disks supplied with Labels, 5.25" also have sleeves 
and write protects. Price inc. VAT & P&P (U.K.) 

Unbranded does not always mean poor quality, why not take advantage of our 14 day 
money back guarantee and try a trial pack of 10 disks. . - 

Credit Cards Welcame 
1eleph&e0329282083(24 Hours 

Che ues/PO to: Athene Consultants begtdDU), 39 ~ o l l ~   rove, Fareham. Hants. $01 7 P. 

JOIN OUR NEW SECTION 
IN 'DISK USER' MAGAZINE 

- DISK LINK - 
Phone Mark Linacre 

on 
01 437 0626 for details 
of how you can use this 

space to market your 
products/services. 

Disk User is now monthly. You can order one Sep 1988 
Mon Tue Wed Thu Fri Sat Sun 

from any newsagent. Watch out for Disk User on --------------------------- 
the third Friday of every month. The publication 
dates for 1988 are: 2 3 4  

5 6 7  8 9 1 0 1 1  
12 13 14 15 @d 17 18 
19 20 21 22 23 24 25 
26 27 28 29 30 l 2 

May 1988 Oct 1988 
Mon Tue Wed Thu Fri Sat Sun Jul 1988 Mon Tue Wed Thu Fri Sat Sun 
--------------------------- Mori Tue Wed Thu Fri Sat Sun ........................... 

--------------------------- 
i 

1 1 2  1 

2 3 4 5 6 7 8  1 2 3  3 4 5 6 7 8 9  1 

Jun 1988 Aug 1988 Nov 1988 
Mon Tue Wed Thu Fri Sat* Sun Mon Tue Wed Thu Fri Sat Sun Mon Tue Wed Thu Fri Sat Sun 
........................... ---m----------------------- v- - - - - - - -  
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HIGH PERFORMANCE COLOUR INK JET PRINTER 
(compatible with IBM pc, BBC micro, Nimbus etc.) 

+ PRINTS ALL 64 SCREEN COLOURS FROM CGA AND EGA* 
+ EMULATES OTHER PRINTERS (A 1 2 10, PJ 1080A and QUADJET) 
+ OVERHEAD TRANSPARENCY PRINTING 

b + 80+ 132 COLUMN OPERATION, A4 WIDTH 
+ UP TO 1280 DOTSILINE ADDRESSABLE 
+ FULL VIDEOTEX CAPABILITY 
+ OPTIONAL BUFFERED RS232 (INTERNAL) 
+ HIGHLY VERSATILE 

- 
EDUCA TIONAL DISCOUNTS AVAILABLE 

INTEGREX LTD CHURCH GRESLEY, BURTON ON TRENT, 
STAFFS DEI 1 9PT 
Tel(0283) 2 15432 
Telex 341 727 INTEGX 
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