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CAMBRIDGE COMPUTER'S Z88 
This micro, designed by Clive Sinclair, has a surprising 
amount to offer the BBC micro user, as you will see 
from our in-depth review in this issue. In fact, so 
impressed have we been by the quality and power of 
this highly portable device, that we have arranged a 
special package deal for BEEBUG Members. Details of 
this are on page 57. 

RISC USER SUBSCRIPTIONS 
The response to RISC User, our new magazine for 
Archimedes users, has been very encouraging, and I 
would like to remind you of the very favourable rates 
available to existing BEEBUG members. As such, you 
can subscribe for the whole of the first year ofRISC 
User for just an additional £6.00 (the introductory rate 
to non-BEEBUG members is £12.50). The full 
subscription rate to RISC User will be £14.50 from 
early 1988, and although we will continue to offer a 
discounted subscription rate to BEEBUG members, we 
will not be able to keep to the present level of £6.00 

NEW BEEBUG PRODUCT 
BEEBUG members may already be aware that we are 
producing an internal modem for the Master series. 
This is now awaiting BABT approval which we expect 
quite soon. Once this is received, we will be able to 
dispatch to order. This is BEEBUG's first venture into 
hardware, and one we all feel to be a significant event. 
This will be followed next year by a modem for the 
Archimedes. 

0% FINANCE FOR AN ARCIIlMEDES 
Acorn has launched a scheme whereby finance at 0% 
interest is available to spread the cost of an 
Archimedes over 12 months. BEEBUG is fully able to 
offer this facility, and it applies to all trade-ins for an 
Archimedes as well. Please phone or write for details. 

AND FINALLY 
This issue ofBEEBUG has been produced in record 
time to ensure dispatch well before Christmas. This 
will enable us to fulfil all orders received in time for 
Christmas. We hope you will find plenty to read and to 
try over the Christmas holiday. We wish you all an 
enjoyable Christmas and look forward to the New 
Year. 

Mike Williams 
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FILOFAX BY COMPUTER 
The FAX*FILE Organiser from MEWsoft allows the 
BBC micro user to print out calendars, address books 
and user-defined forms for immediate insertion in 
their Filofax or similar personal organiser. Not only 
that, MEWsoft can also supply continuous stationery 
to the correct page size ready punched for insertion in 
your organiser. FAX*FILE is available on 40 or 80 track 
disc for £12.95 inc p&p, and a sample of the special 
paper is included. The paper itself costs £5 for 100 
sheets and £20 for 500 sheets, inc. p&p, all from 
MEWsoft, 11 Cressy Road, London NW3 2NB. 
Telephone 01-267-2642. 

TOPOLOGICAL PRICE TWIST 
Topologika, whose adventure games we referred to in 
our October News spot, has informed us that the prices 
which they quoted to us were incorrect. The true prices 
for DFS disc versions of Countdown to Doom, 
Philosopher's Quest, Kingdom of Hamil and Acheton 
are £9.95 each (not £17.50). Furthermore, Topologika is 
offering a 10% discount to BEEBUG members who 
order direct from them (make sure you quote your 
membership number). A sequel to Countdown to 
Doom, to be called Return to Doom, is scheduled for 
release early next year. Order from Topologika at P.O. 
Box 39, Stilton, Peterborough PE7 3RL, or telephone 
(0733) 244682. 

CADCAM FOR THE BEEB 
Metrotec Ltd has announced improved versions of its 
EASICAD and EASICAM packages for the BBC micro. 
EASICAD is a powerful low-cost 20 draughting 
system, while EASICAM is a user-friendly computer
aided manufacturing system, able to accept 
geometrical data from EASICAD to produce a part 
program, with eventual downloading to a CNC 
machine. Prices range from £138.00 for EASICAD to 
£224.25 for EASICAM, with various other options. 
Metrotec Ltd are on Wearside (091) 5109595. 

PROLIFIC SUPERIOR 
Superior are clearly pulling out all the stops to ensure 
that Beeb owners have a good choice of games this 
Christmas. Following releases already covered in our 
October and November issues, Superior have 
announced two further games for the Acorn range. 
Elixir is a bubbling adventure game with Cyril the 

Beebug December 1987 



Chemist in the starring role, while Spellbinder is 
described as a captivating 3D arcade adventure set in 
the mysterious and enchanting Castle of Lorraine. 
Spellbinder is reviewed in more detail in this issue 
along with another release from Superior, The Life of 
Repton. Both of the latest games are available on tape 
or disc to suite BBC micro, Master, Compact and 
Electron owners at prices ranging from £9.95 for tape 
to £14.95 for 3.5" disc. Look in your local computer 
shop, or contact Superior on Leeds (0532) 459453. 

THE MASTER BY ANOTHER NAME 
Oak Computers has announced the Mentor range of 
new low-cost Acorn Master compatible computers for 
industrial and commercial applications. Systems range 
from the entry level M2801 at £499 including monitor 
and disc drive up to the MC2820 with 20MB hard disc 
and high resolution colour monitor at £1198. For 
further details phone (0532) 502615. 

NOT A PENNY MORE, NOT A PENNY LESS 
Domark has made quite a name for itself in the games 
market since it first released the computer version of 
Trivial Pursuit last year. Latest releases for the BBC 
micro from this fast moving company include 
Countdown, Bullseye, and Treasure Hunt under 
Domark's new TV Games label - all at £7.95. Star Wars, 
the computer game, is available on disc only for £12.95, 
and Not a Penny More, Not a Penny Less, based on the 
Jeffrey Archer best seller of the same name, is available 
on cassette for £14.95 and disc for £16.95. All these 
games should be in the shops now, or contact Domark 
on 01-947-5622. 

ARCHIMEDES 
There is plenty of activity on the Archimedes front. 
The A440 with 4Mbytes of RAM and integral 20Mbyte 
hard disc system will be available from early 
December as planned, at prices ranging from £2643.85. 

The PC Emulator (software) is out now priced £113.85, 
but we understand that the hardware version has been 
postponed indefinitely on Olivetti's orders. The Acorn 
ROM podule is now at a revised price. of £67.85, and 
Computer Concepts are also producing a ROM podule 
for £56.35. This will provide 8 ROM/RAM sockets each 
capable of taking RAM or ROM chips of up to 128K in 
size, battery-backed as well if required. 
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Acornsoft has released Logistix, the spreadsheet and 
time management package at £113.85, and Clares' 
Image Writer at £29.95 should be out now. Pre-release 
versions of both products look very promising. In 
lighter vein, Minerva Systems, better known for its 
database software, has released a Minotaur game for 
the Archimedes, and, on a more serious note, its new 
System DeltaP!us WIMP Card Index at £69.95. 

Finally, we have learnt from Acorn that it plans to 
dispatch the new 1.2 version of the Archimedes 
operating system to all registered users from 8th 
December onwards, together with a new Welcome 
disc, Welcome Guide and a full WIMPS word 
processor called Arcwriter. If you have an Archimedes, 
make sure you have completed and returned the 
registration card to Acorn to receive the free upgrade. 

All prices quoted above for Archimedes products 
include VAT. For more information, the companies 
mentioned can be contacted as follows: 

Acorn (0223) 214411 
Clares (0606) 48511 
Computer Concepts (0442) 63933 
Minerva Systems (0392) 37756 

A DABHAND AT SOFTWARE TOO 
Dabs Press, best known as publishers of books for the 
range of BBC micros, had three new software products 
on show at the Micro User Show in November. 
Sidewriter is a pop-up menu system for any machine 
with sideways RAM, MOS Plus provides extensions 
and improvements to the Ma"ster 128 operating system, 
while the Master Emulation ROM turns the humble 
BBC micro into a Master look-alike. Prices range from 
£7.95. For more information telephone 061-773 2413 or 
write to Dabs Press, 76 Gardener Road, Prestwich, 
Manchester MS 7HU. 

GENIE JUNIOR 
PMS, producers of Genie (see review in BEEBUG Vol.6 
No.4), has now produced a cut-down software-only 
version of its professional desk-top pop-up product for 
the BBC range. Called Genie Junior, this provides the 
same Genie utilities of address book, desk diary, 
notepad, calendar and calculator for just £25 (plus £1 
p&p). For more information contact PMS on (03552) 
32796. 
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SNOWFLAKE§ 

Way back in the winter of '85 we published 
a picture of a recursively drawn Christmas 
tree. All that was missing, we said, was the 
snow. Joan Barnard couldn't resist the 
challenge, and here is the highly seasonal 
result. 

Snowflakes have a variety of different shapes 
but all exhibit hexagonal symmetry, since the 
ice crystals from which they are formed are 
hexagonal. This program generates a random 
set of snowflakes, which are similar to real 
ones, then uses a hardware wrap-around 
scrolling procedure to simulate snowfall. All 
you have to do is type in the program, and save 
it away to disc or tape, before running it and 
,'1'atching the snowflakes fall. 

Since the program is capable of generating 
nearly three hundred different snowflakes, sets 
of different ones are obtained each time it is 
run, with duplicates occurring only 
occasionally. 

When typing in the program, the numbering of 
lines 1600 to 1640, which hold the data, should 
not be changed as these numbers are referred to 
directly in PROCflake (lines 1010 to 1030). 

Note that after the program has been typed in 
correctly and seen to be working properly, line 
1490 can be changed to: 

IF ERR=l7 THEN GOTO 100 
This will cause the program to re-run 
automatically every time Escape is pressed. 
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PROGRAM NOTES 
There are only five different unit shapes used to 
create the snowflakes, the information needed 
for drawing these being held in the five DATA 
lines. These are selected randomly by varying 
the value of R at lines 1010, 1020, and 1030. 
Their widths or sizes are also varied by 
obtaining random values for the variables W 
and S. The variable D gives the displacement 
from the centre of the snowflake at which the 
next layer of units is drawn, its value increasing 
by fifty for each layer. 

If you feel like experimenting with this 
program more data lines can be added to 
produce new unit shapes, and lines 1010 to 
1030 then altered so that random values of R 
greater than 1640 are obtained, enabling the 
new units to be selected on some occasions. The 
range of values for Sand W generated in these 
lines can also be altered to give some very 
interesting effects. You can also alter the rate at 
which the snowflakes scroll on the screen by 
varying the timing at line 1360. 

10 REM Program Snowflakes 
20 REM Version Bl.2 
30 REM Author Joan Barnard 
40 REM Beebug December 1987 
50 REM Program subject to copyright 
60 

100 MODEl 
110 ON ERROR GOTO 1480 
120 VDU23,l,0;0;0;0; 
130 VDU19,l,6,0,0,0 
140 VDU19,2,10,0,0,0 
150 VDU19,3, 7,0,0,0 
160 VDU29,550;860; :PROCflake 
170 VDU29,1050;820; :GCOL0,2:PROCflake 
180 VDU29,200;600;:PROCflake 
190 VDU29,650;512; :GCOLO,l:PROCflake 
200 VDU29,1100;420; :GCOL0,3:PROCflake 
210 VDU29,250;200; :PROCflake 
220 VDU29, 750;160; :GCOL0,2:PROCflake 
230 PROCscroll 
240 END 
250 

1000 DEFPROCflake 
1010 X=RND(-TIME) :R=RND(3)*10+1590:S=5: 

W=RND(S) :D=O:PROClayer 
1020 R=RND(4)*10+1590:S=RND(2)*10:W=RND 

(5)*10:D=50:PR0Clayer 
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1030 R=RND(4)*10+1600:S=RND(3)*10:W=60: 
D=lOO:PROClayer 

1040 ENDPROC 
1050 : 
1060 DEFPROClayer 
1070 a=l:b=O:c=O:d=l:PROCspoke 
1080 a=0.5:b=0.866:c=-0.866:d=0.5:PROCs 

poke 
1090 a=-0.5:b=0.866:c=-0.866:d= -0.5 :PRO 

Cspoke 
1100 a=-1:b=O:c=O. :d=-1:PROCspoke 
1110 a=-0.5:b=-0.866:c=0.866:d=-0.5:PRO 

Cspoke 
1120 a=0.5:b=-0.866:c=0.866:d=0.5:PROCs 

poke 
1130 ENDPROC 
1140 
1150 DEFPROCspoke 
1160 RESTORE R 
1170 READ noofpoints 
1180 READ x,y:PROCtransform(x,y) 
1190 MOVE xt, yt 
1200 FOR i=2 TO noofpoints 
1210 READ x,y 
1220 PROCtransform(x,y) 
1230 PLOT l,xt,yt 
1240 NEXT i 
1250 ENDPROC 
1260 
1270 DEF PROCtransform(x,y) 
1280 xt=a*x+b*y 
1290 yt=c*x+d*y 
1300 ENDPROC 
1310 
1320 DEFPROCscroll 
1330 START=&3000 
1340 REPEAT 
1350 PROCMOVE(-640) 
1360 TIME=O:REPEAT UNTIL TIME>lO 
1370 UNTIL FALSE 
1380 
1390 DEFPROCMOVE(offset) 
1400 START=START+offset 
1410 IF START>=&8000 THEN START=START-& 

5000 

* I 

-=~-( 

~:. :-~)~ -:. -f 
I • 

-:·.~ , -i" 

1420 IF START<&3000 THEN START=START+&5 
OOO 

0 

1430 *FX19 
1440 VDU23;12,START DIV 2048;0;0;0 
1450 VDU23;13,START MOD 2048 DIV 8;0;0; 

1460 ENDPROC 
1470 
1480 MODE 7:0N ERROR OFF 
1490 IF ERR=l7: END 
1500 REPORT:PRINT" at line ";ERL 
1510 END 
1520 
1600 DATA ll,W,D,5,5,-5,5,10,5,-W,15,-1 

0,20,-10,-20,-W,-15,10,-5,-5,-5,5,-5 
1610 DATA 23,S,D+5,0,15, 10,0,5,10,-5,10 

, -10, 0, -s, -20 , s, 20 , 0, 10, -s , 5, -s , -5, 0, -10 
, s, -20, -s , 20, -10, 0, -5 , -10 , 5, -10, 10, 0, 0, -
15,S,-10,0,50,0,-50,S,10 

1620 DATA19,0,10+D,S,-10,10,20,S,-S/2,
S,S/2,-S,20,-5,10,-10,0,-5,-10,-S,-20,-S 
,-S/2,S,S/2,10,-20,S,10,0,40,0,-15,-S,-1 
0, s, 10, s, -10 

1630 DATA 13,5,D,30,20,-30,-5,0,10,20,l 
o,-20,-5,-5,20,-5,-20,-20 , 5,20,-10,o,-10 
,-30,5,30,-20 
1640 DATA 13,W,D,-W/2,30, - 15,-30,15,30, 

-W/2,20,-W/2,-20,15,-30,-15,30,-W/2,-30, 
10,0,W-10,40 , W-10,-40,10,0 [BJ 

~ PITFALL PETE 
:• NEW GAMES SCREENS FOR CHRISTMAS 

Last Christmas we published a game called Pitfall Pete which proved highly popular (Vol.5 No.7). We 

have persuaded the author, Jonathan Temple, to provide a further 10 screens for this enjoyable game, 

and these are included as an additional item on this month's disc/tape. Unfortunately, it is not feasible 

to print the data for these extra screens in the magazine. Full instructions for adding these screens to 

your original copy of Pitfall Pete are also provided on the disc/tape. 
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CAMBRIDGE COMPUTER'S 

Z88 
-ABEEBBYANYOTHERNAME? 
Disappointed that his Filofax is not 
compatible with his BBC micro, Sheridan 
Williams tries out the Cambridge 
Computer ZBB in the same role. 

Product 
Manufacturer 

Price 

288 Portable Computer 
Cambridge Computer Ltd 
Freepost, Cambridge CB4 lBR. 
Tel. (0223) 312216 
£287.50 inc VAT 

In BEEBUG Vol.5 No.10, we reviewed the 
Psion Organiser because of its usefulness when 
allied to the BBC (& Master) computer. 
However, being design ed to fit the pocket, the 
Psion Organiser (even in Organiser II guise) 
suffers from the dual limitations of screen and 
keyboard size. The 288 overcomes both of these 
limitations as far as is practicable in a portable 
computer designed to fit easi ly in a briefcase, 
though too big for the pocket. The 288 is 
amazingly compatible with the BBC micro 
because it contains BBC Basic together with a 
word processor / spreadsheet / database 
package called Pipedream which is identical to 
View Professional on the BBC. 

The 288 is the size of an A4 sheet of paper but 
25mm thick, and weighs just 950g. The screen 
shows 8 lines at full A4 width, with a maximum 
of 93 visible characters per line. The QWERTY 
keyboard has a pretty good feel to it 
considering the cost of the system. An audible 
keyclick can be turned on or off at will, and is 
useful in counteracting the otherwise dead feel 
of the keys . The whole unit can be tilted with an 
extendable flap under the machine, and the 
contrast of the screen is adjustable. Files are 
stored in RAM or EPROM, although there are 
rumours that a disc drive will be available 
shortly. Power is provided by four AA type 
batteries, although a mains power supply is 
also available. Depending on the number of 
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RAM and EPROM packs installed, you have 
between 1 and 6 minutes to replace the 
batteries before losing all your files in RAM 
(files in EPROM are not lost). 

The 288 is switched on by pressing both the 
shift keys simultaneously, and the screen will 
show whatever you were working on last. 
Three keys found at the bottom left of the 
keyboard, marked INDEX, MENU and HELP 
will select all the in-built software packages, 
options within packages, and any help that you 
may require . Alternatively, all packages and 
options have their own individual key 
sequences to access them, provided you can 
remember what these are. Cambridge quite 
rightly assume that you will be using 
Pipedream (of which more later) most 
frequently, and endow the fascia with a strip 
between the screen and the keyboard showing 
the most frequently us ed commands. 

Working round the machine starting from the 
left of the keyboard there is a wheel to adjust 
the screen contrast, and a socket for the mains 
adaptor. On the right of the keyboard is a 9-pin 
D-type socket: this is a serial port, and is used 
to communicate with the outside world 
(including a BBC micro). The modem, printer 
and connections to other computers use this 
port. I was confused that Cambridge Computer 
have a parallel printer lead on their list of 
peripherals when there is no parallel port to 
connect it to! However, having obtained one 
and examined it, I found that it contains a 
black box which converts from serial to 
parallel, which also helps to explain why it 
costs £29.95. 
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Continuing our tour round the machine we 
next encounter a removable plastic cover 
concealing a 20-way edge connector, 
presumably for connecting a disc drive when 
developed . Finally, on the front of the 288 
under a transparent cover, there are three 
empty sockets for ROM/RAM packs. 
Cambridge Computer lists 32k RAM, 32k ROM, 
128k RAM and 128k ROM packs amongst their 
accessories, and as far as I can see, any 
combination of packs may be inserted into any 
of the sockets. As all storage takes place on 
RAM and EPROM, I took advice from an 
existing user, and ordered a 128k RAM pack 
with my 288. 

The Z88 comes with a 217 page manual. This is 
very well written, with a comprehensive index, 
and contains several good examples. It does 
however, leave a few questions unanswered, 
for example, I still have not found out how to 
divert output from a Basic program to the 
printer. It states how to LIST the program to the 
printer, but that's not what I want. 

THE PANEL 
The Z88 is very flexible when it comes to 
setting up various options. Using the "Panel" 

BBC Basic and Pipedream - which is, in reality, 
"View Professional". 

Also on-board, and instantly available from 
within any other application, are a diary with 
alarm, calendar, clock, calculator, printer-driver 
editor, comprehensive ADFS-style filing 
system, terminal emulator, and an 
import/ export facility allowing easy transfer 
between computer systems, especially the BBC 
& Master. 

you may change the following: USING THE Z88 

Keyclick On/Off 
Keyboard Auto Repeat 
Default Device 
Machine Timeout 
Transmit baud rate 
Parity 
Date format - European/USA 

Insert/Overtype 
Sound Yes/No 
Default Directory 
Map on, Map size 
Receive Baud Rate 
Xon/Xoff 

One of the Panel options is Map, an ingenious, 
and very useful feature displayed on the right 
hand side of the screen. This shows, in dot 
form, the actual layout of the document on 
which you are working (remember that you are 
working on a maximum of 7 visible lines of text 
only, the other line contains the cursor's current 
row and column coordinates). 

The Z88 could be, for many BBC and Master 
owners, the passport to a previously unknown 
freedom. They can use many of the features of 
their computer, but in any environment - train, 
lounge, car or wherever. The major features 
that ally the Z88 to the BBC computer are its 
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I found the 288 enormously useful. For those 
making long journeys with time to spare, the 
Z88 offers superb flexibility, and in many 
instances would be worth purchasing for that 
application alone. The more I use the Z88, the 
more useful I find it to be; and as with any 
sophisticated system, I am co.nstantly finding 
new features. 

PIPED REAM 
Pipedream is virtually identical to View 
Professional, and I therefore suggest that you 
read our review of View Professional in 
BEEBUG Vol.6 No.4 for a full description, 
suffice to say we were impressed. In a nutshell, 
Pipedream combines the fe-atures of a 
wordprocessor, spreadsheet, and database all in 
one, and once mastered, forms a superbly co
ordinated system. 

Because of the compatibility between 
Pipedream on the 288, and View Professional 
on the BBC, the transfer of documents could not 
be simpler . It is a shame (and a distinct 
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disadvantage) therefore, that the commands in 
Pipedream and View Professional are so 
different. For example, to re-format a 
paragraph in Pipedream you give the 
command R, whereas in View Professional you 
use FP. Virtually no commands are the same, so 
you need to learn two sets. Remember though, 
that all commands are available in Pipedream 
from a menu should you forget them, but this is 
not as fast and convenient as giving the 
commands directly. Considering that both 
packages were written by Colton Software I 
find this incompatibility difficult to 
comprehend. Despite this, Pipedream makes 
the Z88 worth buying for this feature alone, 
whether you are a BBC micro user or not. 

The Z88 should not be dismissed as being a 
machine only capable of handling a small 
amount of text. The basic Z88, together with a 
single 128k RAM pack, (which I suggest to be a 
working minimum configuration) will hold 
over 21,000 words, and Pipedream has facilities 
for linking many files to form a larger 
document. Assuming that you have equipped 
the machine with three 128k RAMs, then 
together with its internal 32k memory, the Z88 
will allow the storage of around 70,000 words' 

To test Pipedream's performance when sorting, 
I created a 7 field database with 128 name and 
address records. The time to sort the file was 16 
minutes, which is not very good. However, 
when adding records into a name and address 
file you would be better advised to insert them 
in the correct position, avoiding the need for a 
re-sort on every insertion. 

This review was written on the Z88, and 
contains around 2,300 words. Towards 
completion of the article the speed of key entry 
began to be impaired during insertion of text, 
However, simple addition of text at the end of 
the article was not affected, even though I had 
the map switched on. The manual says that 
switching off the map results in an increase in 
the speed of response. 

PRINTER EDITOR 
Any style of which your printer is capable, can 
be used during the printing of Pipedream 
documents. For example underline, bold, 
italics, superscripts, subscripts, proportional 
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spacing, condensed etc. In the first three 
instances Pipedream will actually show the 
effect on the screen. 

he Z88 comes with a built-in printer driver 
which interfaces with the Epson (and Epson 
compatible) series of printers. The Printer 
Editor allows you to create your own printer 
driver definition, and store any number of such 
definitions. The Printer Editor is superbly 
flexible and easy to use, and I cannot think of a 
printer for which a driver could not be created. 
Even backspace to underline is easy to 
implement. 

BBC BASIC 
Yes, it is truly BBC Basic, and as far as I can tell 
it appears to be BASIC IV, because the LIST IF 
command is implemented (although LIST IF is 
not mentioned in the manual). It was written by 
Richard Russell who wrote ZSO Basic for the 
BBC micro. All the BBC Basic commands and 
features that are appropriate to a small screen 
system are supported. Those that are not are 
the graphics and sound command sets. Also, 
although star commands are not supported 
OSCLI is, although I could not get it lo operate. 
I had no problem in transferring any of my 
non-graphics programs across from the BBC, 
and all worked first time. Transfer is not a 
direct process, but requires a spool file to be 
created and sent to the Z88. Once in the Z88 
you can use Pipedream to edit in some leading 
commands and then execute it into Basic (the 
filing system has an execute option that 
operates like *EXEC on the Beeb). Quite 
straightforward once you are used to the 
process. 

BBC Basic on the Z88 is not as fast as on the 
BBC micro, but it compares reasonably well 
with other micros, and I never found it to be too 
slow in actual practice. For applications 
requiring the manipulation of files however, the 
Z88 is a good deal faster than the BBC micro. 
This is because the ZSS's file storage is solid 
state, whereas the Beeb's file storage is on 
floppy disc. One disappointing omission is that 
of a line editor, even to the extent of their being 
no cursor copying either. If you mis-type a 
Basic line you will have to re-type the entire 
line to correct it (GROAN), thus you soon learn 
to steer clear of multi-statement lines. 

continued on page 57 
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PROCEDURE 
AND FUNCTIO ,N 

ANALYSER 
This helpful utility by Graham Crow will 
analyse any Basic programs and provide a 
comprehensive cross-reference listing of all 
the functions and procedures used . 
Altogether, a most useful utility for all 
Basic programmers. 

BBC Basic encourages 'structured' programm
ing, by providing procedures and functions. 
These allow self-contained program modules to 
be written and called by name, either from the 
main part of the program, or from within 
another procedure or function, or even 
(recursively) from within themselves. Well
structured programs tend to comprise a fairly 
short control section, followed by a number of 
procedures and functions. 

This utility helps to clarify the structure of a 
program (previously saved to disc or tape) by 
identifying each procedure or function, and 
listing all the procedures or functions that it 
calls, together with all those by which it is 
called. The line number of each DEF statement 
is given, together with the length of the 
procedure or function in bytes, and its length as 
a percentage of the whole program . The listing 
may be lo screen or printer (Epson-compatible), 
and may either be limited to the DEF lines, or 
include all calls. It is invaluable for examining 
the structure of your own programs, and 
(perhaps more importantly) for analysing other 
people's. 

The program is suitable for all models of the 
BBC micro, including the Master series. Because 
it is written in mode 7, however, it will not run 
on the Electron. 

HOW TO USE THE PROGRAM 
To use the utility (called PFREF), you will need 
to type in the listing and save to disc or tape. 
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When you run the program, choose either 'DEF 
lines only' or 'DEF lines and all calls', from the 
main menu. The latter gives more information, 
but is consequently slower. 

Make sure that the source disc, containing the 
target program to be analysed, is in the 
appropriate drive, and enter the filename of this 
program when prompted . As the program 
runs, the line numbers of the target program 
are displayed to confirm progress. If you have 
chosen option 2, the program makes two passes 
through the target program. The target 
program can also be analysed from tape, but 
you will have to rewind the tape before the 
second pass can proceed (or record the target 
program twice). 

Ho. LINE NAME BYTES ~ 
-====================================== 

1 10 PROGRAM 499 7,4 
2 1000 PROCinit 253 3,7 
3 1090 PROCnenul 478 7.1 
4 1230 PROCtitle 108 1.6 
5 1270 PROCfindDEFs 452 6,7 

, 1~18 ~ng~~~v~~t:s ~ti i:I 
8 1570 FHitennane 186 2,8 
9 1620 PROCbuildnatrix 311 4,6 

10 1730 PROCinMatrix 102 1,5 

l~ 1,ti ~=s~:enu2 ~i~ ~:2 
13 1880 PROC~enu3 386 5.7 
14 1990 PROCprinter 286 4.2 
15 2060 PROCscreenDEFs 127 1.9 
16 2110 PROCscreenhead 226 3.3 
17 2170 PROCscreenline 162 2.4 
18 2220 PROCgetinfo 128 1.9 
19 2260 PROCscreencalls 366 5,4 
20 2360 FHnane 82 1.2 

Simple procerl11relfu11ctio11 l isting to screen 

When the analysis of the program is complete, 
you are presented with a second menu, which 
allows you to select either 'DEF lines only' or 
'DEF lines and all calls' to be displayed 
(depending on your initial choice). You may 
then choose whether the output should be to 
the screen or the printer. Screen output is in 
paged mode, so press Shift at the end of each 
screenful. Printed output is for Epson
compatible printers. To return to the menu, 
press Escape at any time during the display, or 
the space bar once it is complete. 

PROGRAM NOTES 
The program is written entirely in Basic and 
occupies about 7940 bytes. There are four 
sections to the program. 
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THE CONTROL SECTION 
The control program comprises lines 100-120. 
Line 110 makes a call to PROCmenul (line 
1090) which displays the main menu, and 

THE SECOND PASS 
Again the file is examined a byte at a time, this 
time looking for any calls to procedures or 
functions. When found, the name of the 

opens the file containing 
the target program. 
Depending on the 
response, the flag 'both' 
is set to TRUE or 
FALSE. PROCfindDEFs 

PROC1FH ANALYSER 
procedure or function is 
extracted, and cross
referenced with a list of 
those compiled during 
the first pass. Details of 
these are then stored in 

by Grahafl'I Crow 

1 ... DEF lines only 
2,, ,DEf lines and all calls 

scans the target pro- another array for later 
gram and builds up a use. 
table starting at address 
&4000 of procedure and THE PRINT OPTIONS 
function names and line The last section of the 
numbers. IF 'both' is program deals with the 
FALSE, control is closing menus and the 
passed to line 170 and at print options which 
line 180 a continuous Initial dialogue screen they offer. Line 170 
REPEAT-UNTIL loop displays the final menu. alters the ON ERROR so that if Escape is 
IF 'both' is TRUE, two addresses (M% and E%) pressed, control is passed to the appropriate 
are calculated in lines 140 and 150, defining the menu loop. If the user has requested 'DEF lines 
limits of a matrix. PROCbuildmatrix makes a and all calls' at the opening menu, then this 
second pass through the target program and option is also available in the closing menu 
places in the matrix details of all the procedure (PROCmenu3 - line 1880); otherwise, only the 
and function calls . In this case, line 190 sets up DEF lines may be printed (PROC- menu 2 - line 
an alternative final menu. Both versions of the 1810). 
final menu provide an exit from the program. 

THE FIRST PASS 
During the first pass, the program is read in a 
byte at a time, and examined for the DEF token. 
When found, the procedure or function name is 
extracted (along with the line on which it 
occurs) and stored in an array. 

t.: 

PROCprinter (line 1990) determines whether 
output is to be to the printer or the screen. If the 
printer is to be used, then the flag 'printer' is 
set, and condensed mode selected at 8 lines per 
inch, with the screen disabled using: 

VDU2,1,15,1,27,1,48,21 

Example of full listing to printer 
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"'---------------------------------------------
10 REM Program PFREF 
20 REM Version Bl.47 
30 REM Author Graham Crow 
40 REM Beebug December 1987 
50 REM Program subject to copyright 
60 

100 MODE 7:0N ERROR PROCerr 
110 PROCinit:PROCmenul 
120 VDU31,3,18,136,c:IF both PRINT"Fir 

st pass" ELSE PRINT"Processing" 
130 VDU31, 1 7, 18,137: PRINT"Line ... "w$: P 

ROCfindDEFs:IF NOT both THEN 170 
140 M%=T%+(p%-T%) :REM start of Matrix 
150 E%=M%+C%'2:REM end of Matrix 
160 VDU31,3,18,136,c:PRINT"Second pass 

":PRINTTAB(26,18)SPC(6) :PROCbuildmatrix 
170 ON ERROR IF ERR=l7 THEN 180 ELSE I 

F ERR<>17 PROCerr 
180 VDU6,3,23,l,1;0;0;0;:IF NOT both R 

EPEAT PROCmenu2:UNTIL FALSE 
190 REPEAT PROCmenu3:UNTIL FALSE 
200 

1000 DEFPROCinit:CLOSE#0:VDU2,l, 27,1 , 64 
,3:*FX4,1 
1010 T%=&4000:REM Table of P/F names & 

DEF lines 
1020 m%=20:REM max length of P/F name 
1030 C%=1:REM count of P/Fs 
1040 g=l30:c=l34:y=l31:w=l35:d=l41:REM 

Control codes 
1050 g$=CHR$g:c$=CHR$c:y$=CHR$y:w$=CHR$ 

w 

1060 tl=l0:t2=60:t3=95:REM tabs 
1070 ENDPROC 
1080 
1090 DEFPROCmenul:PROCtitle 
1100 VDU31,4,6,c:PRINT"l. .. DEF lines on 

ly" 
1110 VDU31, 4, 7, c: PRINT"2 ... DEF lines an 

d all calls" 
1120 VDU31, 4, 8, c: PRINT" 3 ... Exit": VDU31, 

4,10,y:PRINT"Which?"w$; 
1130 REPEAT G=GET-48:UNTIL G>O AND G<4: 

VDU G+48 
1140 IF G=3 PROCexit:ELSE IF G=2 both= 

TRUE ELSE both=FALSE 
1150 VDU31, 4, 12, c: PRINT" Insert the disc 
containing" 
1160 VDU3l,4,13,c:PRINT"the target prog 

ram." 
1170 VDU31,4,16,y:PRINT"Enter filename. 

..... "w$;: INPUTTAB (26, 16) ""file$ 
1180 VDU23,l,0;0;0;0; :IF file$=""VDU7:G 

OTO 1170 
1190 IF file$=""VDU7 :GOTO 1170 
1200 F%=0PENUP(file$) :IF F%=0 PROCboob( 

"No such file!") : GOTO 1170 
1210 ENDPROC 
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Ho. LINE HRME BYTES % ======================================= 
Calls: 
l~R8~~!~~1 bi i> 

PROCo,enu2 (1) 
PROCo,enu3 (1> -------------------------------- --- ----
5 1270 PROCfindDEFs 452 6.7 

Calls: 
~:BH~V~i:t:s<f~> 
FHiteo,nao,e <1> 

1
~Rstu~d<rv· 

---------------------------------------
6 1410 PROCkeybytes 317 4.7 

Calls: 
PROCboob (1) 

Example of full listing to screen 

1220 
1230 DEFPR0Ctitle:VDU3,26,12 
1240 FOR J%=1 TO 2:VDU31,9,J%,d,y:PRINT 

"PROC/FN ANALYSER":NEXT 
1250 VDU31,ll,3,g:PRINT"by Graham Crow" 

:ENDPROC 
1260 
1270 DEFPROCfindDEFs 
1280 REM first line 
1290 p%=T%:REM pointer 
1300 Q%=2:REM length of P/F (starts wit 

h 2 end bytes) 
1310 H%=0:REM program length 
1320 PROCkeybytes: name$="PROGRAM": $p%=n 

ame$:p%=p%+LEN(name$)+1 
1330 ?p%=L% DIV 256:p%=p%+1:?p%=L% MOD 

256:p%=p%+1:REM line hi/lo 
1340 C%=C%+1:end=FALSE:REPEAT:PTR #F%=P 

%+len%:REM goto next line 
1350 PROCkeybytes 
1360 IF B%=&DD REPEAT B%=BGET#F%:UNTIL 

B%<>32:PROCinTable(FNitemname) 
1370 UNTIL end 
1380 ?p%=Q% DIV 256:p%=p%+1:?p%=Q% MOD 

256:p%=p%+1:REM P/F length hi/lo 
1390 H%=H%+Q%:C%=C%-1:ENDPROC 
1400 : 
1410 DEFPROCkeybytes:P%=PTR#F%:REM poin 

ter=start of line 
1420 REM read first 4 bytes 
1430 B%=BGET #F%:IF B%<>13 PROCboob("No 

t a BASIC program'") : RUN 
1440 B%=BGET #F%:IF B%>=&7F end=TRUE:EN 

DPROC 
1450 L%=B%*256:B%=BGET#F%:L%=L%+B%:REM 

line no 
1460 PRINT;TAB(26,l8)L%;:B%=BGET #F%:le 

n%=B%:REM length 
1470 REPEAT B%=BGET #F%:UNTIL B%<>32 
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If 

1480 IF B%<>&DD THEN Q%=Q%+len%:REM fir 
st non-space byte 

1490 ENDPROC 
1500 
1510 DEFPROCinTable(name$) 
1520 ?p%=Q% DIV 256:p%=p%+1: ?p%=Q% MOD 

256:p%=p%+1:REM P/F length hi/lo 
1530 $p%=name$:p%=p%+LEN(name$)+1 
1540 ?p%=L% DIV 256:p%=p%+1:?p%=L% MOD 

256:pl=pl+l:REM line hi/lo 
1550 Cl=C%+1:H%=H%+Q%:Q%=len%:ENDPROC 
1560 : 
1570 DEFFNitemname: IF B%=&F2 N$="PROC" 

ELSE N$="FN" 
1580 REPEAT:B%=BGET#F%:N$=N$+CHR$(B%) 
1590 UNTIL 8%<48 OR (8%>57 AND B%<65) 0 

R (8%>90 AND 8%<95) OR 8%>122 
1600 N$=LEFT$(N$,LEN(N$)-l) :=LEFT$(N$,m 

%) :REM truncate name if necessary 
1610 
1620 DEFPROCbuildmatrix:FOR J %=M% TOE % 
STEP 4: 1J %=0:NEXT 
1630 end=FALSE:PTR #F%=0 :I %=1:REM curre 

nt P/F 
1640 B%=BGET #F%:REPEAT:B%=BGET #F%:IF 

B%>=&7F end=TRUE:GOTO 1710 
1650 L%=B%*256:B%=BGET#F%:L%=L%+B%:PRIN 

T;TAB(26 ,18)L %; 
1660 B%=BGET#F%:REM length 
1670 REPEAT B%=BGET IF% 
1680 IF B%=&DD REPEAT B%=BGET#F%:UNTIL 

B%<>32:N$=FNitemname:I %=I%+1 
1690 IF B%=&F2 OR B%=&A4 PROCinMatrix 
1700 UNTIL B%=&D 
1710 UNTIL end:ENDPROC 
1720 
1730 DEFPROCinMatrix:N$=FNitemname:N%=F 

Nnum(N$) :IF N%>C% ENDPROC 
i740 cell%=(I%-l)*C%+N%:A%=M%+cell%-l:? 

A%=?A%+1: ENDPROC 
1750 
1760 DEFFNnum(name$) :p %=T%:c %=1:found =F 

ALSE 
1770 REPEAT:IF $p%=name$ THEN found=TRU 

E:GOTO 1790 
1780 p%=p%+LEN($p%)+5:c%=c%+1 
1790 UNTIL found OR c%>C%:=c% 
1800 : 
1810 DEFPROCmenu2:PROCtitle:VDU31,l0,5, 

g: PRINT"Filename: "w$; file$ 
1820 VDU31,4,9,c:PRINT"l. ... List DEF li 

nes" :VDU31, 4, 10, c: PRINT"2 . . .. Exit" 
1830 VDU3l,4, l2,y:PRINT"Which?"w$; 
1840 REPEAT:G=GET-48:UNTIL G>O AND G<3: 

VDU G+48:IF G=2 PROCexit 
1850 PROCprinter:IF printer PROCprintDE 

Fs ELSE PROCscreenDEFs 
1860 VDU6:ENDPROC 
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1870 : 
1880 DEFPROCmenu3:PROCtitle:VDU31,10 ,5 , 

g:PR INT"Filename: "w$; file$ 
1890 VDU31, 4,9,c:PR INT"l. ... List DEF li 

nes only " 
1900 VDU31, 4, 10, c:PRINT "2 .... List DEF l 

ines and a ll calls " 
1910 VDU31, 4, 11 , c: PRINT"3 .. .. Exit" :VDU3 

l,4 , 13,y:PRINT "Which? "w$; 
1920 REPEAT:G=GET-48 :UNTIL G>O AND G<4: 

VDU G+48:IF G=3 PROCexit 
1930 PROCprinter:IF G=l AND printer PRO 

CprintDEFs 
1940 IF G=l AND NOT printer PROCscreenD 

EFs 
1950 IF G=2 AND printer PROCprintcalls 
1960 IF G=2 AND NOT printer PROCscreenc 

alls 
1970 VDU6:ENDPROC 
1980 
1990 DEFPROCprinter:VDU31,4 , 16,y:PRINT" 

PRINTER? ( Y /N) : "w$; : G$=GET$: PRINT G$ 
2000 IF G$<>"Y" printer =FALSE:ENDPROC:E 

LSE printer=TRUE 
2010 VDU3l,4,l8 , y:PRINT"PREPARE PRINTER 
- PRESS ANY KEY ";:get =GET 
2020 VDU3l,4,18:PRINT SPC(40) 
2030 IF get=42 VDU31,4,18,y,42:INPUT""F 

$:PROCoscli(F$) :get=O:GOTO 2010 
2040 VDU31,3,18,136,c:PRINT"Printing " · 

:VDU2,l,15,l,27,l,48,21:ENDPROC 
2050 : 
2060 DEFPROCscreenDEFs:PROCscreenhead:V 

DU14:ptr%=T% 
2070 FOR J%=1 TO C%:PROCscreenline:NEXT 
2080 PRINT STRING$ (39, "=")''"Press SPAC 

E BAR "; 
2090 REPEAT UNTIL GET=32:VDU15:ENDPROC 
2100 : 
2110 DEFPROCscreenhead:lg %=LEN(file$)+L 

EN(STR$(H%))+22:lg%=lg%DIV2 
2120 tab %=18- lg %:VDU12,31,tab %,0,y,157, 

132 
2130 PRINT"Filename: "file$; " (";H %;" b 

ytes) "CHR$156 
2140 VDU31,0,2:PRINT"No."c$"LINE"y$"NAM 

E"SPC(l5)c$"BYTES"y$" %" 
2150 PRINT STRING$ (39, "=") :VDU28, 0,24, 3 

9,4:ENDPROC 
2160 : 
2170 DEFPROCscreenline:PROCgetinfo:PROC 

numformat(J%,0 , 2) 
2180 VDUc; :PROCnumformat(L%,0,5 ) :VDUy;: 

PR0Cstrformat(N$,0,m %) 
2190 VDUc;:PROCnumformat(Q%,0,4) :VDUy;: 

PR0Cnumformat(Q%*100/H%,l,4) 
2200 PRINT:ENDPROC 
2210 : 
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··---------------------------------------------
2220 DEFPROC:getinfo:N$=$ptr%:ptr%=ptr%+ 

LEN($ptr%)+1 
2230 L%=(?ptr%*256)+(ptr%?1) :ptr%=ptr%+ 

2:Q%=(?ptr%*256)+(ptr%?1) :ptr%=ptr%+2 
2240 ENDPROC 
2250 : 
2260 DEFPROC:screencalls:PROC:screenhead: 

VDU14:ptr%=T% 
2270 FOR J%=1 TO C%:PROCscreenline:PRIN 

T STRING$ (39, "-") :PRINT"Calls: " 
2280 FOR N%=1 TO C%:cell=(J%-l)*C%+N%:A 

%=M%+cell-1:IF ?A%=0 THEN 2300 
2290 PRINT CHR$ (130) +FNname (N%)" ("; ?A% 

;")" 

2300 NEXT:PRINT "Is called by:" 
2310 FOR N%=1 TO C%:cell=(N%-l)*C%+J %:A 

%=M%+cell-l:IF ?A%=0 THEN 2330 
2320 PRINT CHR$(130)+FNname(N%)" (";?A% 

;")" 

2330 NEXT:PRINT STRING$(39,"-") 
2340 NEXT:PRINT' ' "Press SPACE BAR ";:RE 

PEAT UNTIL GET=32:VDU15:ENDPROC 
2350 : 
2360 DEFFNname(num%) :p%=T%:IF num%=1 TH 

EN =$p% 
2370 FOR K%=2 TO num%:p%=p%+LEN($p%)+5: 

NEXT:=$p% 
2380 : 
2390 DEFPROC:printDEFs:PRINT'TAB(tl) "Fil 

ename: "file$" (";H%;"bytes)" 
2400 PRINT'TAB(tl)STRING$(42,"=") 
2410 PRINTTAB (tl) "No. LINE NAME"SPC (18 

) "BYTES %" 
2420 PRINTTAB (tl) STRING$ (42 , "=") 
2430 ptr%=T%:FOR J%=1 TO C%:PROC:printli 

ne:PRINT:NEXT 
2440 PRINTTAB(tl ) STRING$(42, "=") :VDU6,3 

:ENDPROC 
2450 : 
2460 DEFPROC:printline:PROC:getinfo:PROC:n 

umformat (J%, 0,tl+2 ) 
2470 PROC:numformat(L%,0,6) :PROC:strforma 

t (N$, 2,m%) :PROC:numformat(Q%,0,6) 
2480 PROC:numformat(Q%*100/H%,l,6) :ENDPR 

oc 
2490 
2500 DEFPROCprintcalls: PRINT' TAB (tl) "Fi 

lename: "file$" (";H%; " bytes)" 
2510 PRINT' TAB (tl) STRING$ (120, "=") 
2520 PRINTTAB (tl ) "No. LINE NAME"SPC (18 

) "BYTES %"; 
2530 PRINTTAB(t2-3 )":" TAB(t2+5 ) "CALLS"T 

AB(t3-3 )" :"TAB(t3+5 )" IS CALLED BY" 
2540 PRINTTAB (tl ) STRING$ (120, "=") : ptr%= 

T%:FOR J%=1 TO C%:PROC:pr intline 
2550 colend=FALSE:rowe nd=FALSE:colempty 

=TRUE:ro wempty=TRUE:c%=0:r%=0:@%=2 
2560 REPEAT: PROCr ow:PROC:col 
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2570 IF NOT(colend AND rowend) PRINTTAB 
(t2-3) ": "; 
2580 IF NOT rowend PRINTTAB(t2)c%;". 

FNname(c%)" (";?rad %;")"; 
2590 IF NOT(colend AND rowend) PRINTTAB 

(t3-3) ": "; 
2600 IF NOT colend PRINTTAB(t3)r%;". 

FNname(r%)" (";?cad %;") "; 
2610 UNTIL rowend AND colend 
2620 IF colempty AND rowempty PRINTTAB( 

t2-3) ": "TAB (t3-3) ": "; 
2630 @%=10: PRINT' TAB (tl) STRING$ (120, "-" 

) :NEXT:VDU6,3:ENDPROC 
2640 
2650 DEFPROC:row 
2660 REPEAT:c%=c%+1:cell=(J%-l)*C%+c%:r 

ad%=M%+cell-l:UNTI1 ?rad%>0 OR c%>C% 
2670 IF c%>C% rowend=TRUE 
2680 IF ?rad%>0 rowempty=FALSE 
2690 ENDPROC 
2700 
2710 DEFPROCcol 
2720 REPEAT:r%=r%+1:cell=(r %-l )*C%+J%:c 

ad%=M%+cell-l:UNTIL ?cad%>0 OR r%>C% 
2730 IF r%>C% colend=TRUE 
2740 IF ?cad%>0 colempty=FALSE 
2750 ENDPROC 
2760 
2770 DEFPROC:oscli(F$) :$&700=F$:X%=0:Y%= 

7:CALL &FFF7:ENDPROC 
2780 : 
2790 DEFPROCerr:CLOSE #0:@%=10:VDU7,15, 

6,3,26,12,23,l,l;O;O;O;:*FX4 
2800 REPORT:PRINT" at line ";ERL:END 
2810 
2820 DEFPROCboob(boob$) :VDU23,l,l;O;O;O 

2830 VDU7,15,31,3,l8,136,c:PRINT boob$+ 
STRING$ ( 4 0, " ") 
2840 VDU31,4,20,c:PRINT "Press Q to Qui 

tor R to RUN"; 
2850 REPEAT G$=GET$:UNTIL G$="Q" OR G$= 

"R":IF G$="R" THEN RUN:ELSE PROC:exit 
2860 : 
2870 DEFPROC:exit:CLOSE#0:@%=10:VDU6,3,l 

5,26,12 : *FX4 
2880 END 
2890 
2900 DEFPROCnumformat(num,places%,field 

%) 

2910 IF places %=0 @%=field%:GOT02930 
2920 @%=&20000+places%*256+field% 
2930 PRINT num; :@%=10:ENDPROC 
2940 
2950 DEFPR0Cstrformat(str$,gap%,field%) 
2960 PRINT SPC(gap%);str$;SPC (field%-LE 

N(str$));:ENDPROC (ID 
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Roger Bur g, a professional computer 
graphics artist of some repute, takes a look 
at Watford Electronics' most recent ''.Art" 
package. 

Product 
Supplier 

Price 

Ques t Mouse and Quest Paint 
Watford Electronics 
250 High Street, 
Watford WD1 2AN. 
Tel. (0923) 37774 
£70.15 inc VAT and p&p 
Quest Font Disc £13.80 extra 

'Another mouse package ' I thought - but this 
one held several pleasant surprises, and 
contained interesting improvements on earlier 
artistic rodents. Installing the ROM unit and the 
mouse was straightforward, and once the sick 
mouse had been diagnosed, (Watford 
Electronics replaced it at once) the package was 
instantly available with a couple of star 
commands. 

The drawing screen uses text menus crushed 
into boxes, and the redefined mode 1 text 
cleverly simulates 80 columns by using special 
narrow letters. I would have preferred the 
clarity and compactness of icons, which would 
also have helped sell the package to non
English speaking countries. 

The program partly adapts itself to the 
available memory of the machine, and us es 
back-up screens in most instances to allow 
'undo' commands. It works with both ADFS 
and DFS, and is not dependent on the 
Acornsoft graphics ROM. At last mod e 1 seems 
to have been adopted as the mode for most 
serious graphics, though I was disappointed to 
find that no other mode was available, not even 
to reclaim extra memory. 
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The program is crammed full of functions; too 
many to list intelligibly. All the elementary 
colour, drawing, line, arc, solid and outline 
ellipses, and dotted line functions (which one 
would expect) are present and are well 
implemented at an excellent speed for 
interactive art. 

There are various brushes, a colour cycle 
including user-defined options, colour sensitive 
cut-and-paste between pictures, with rotations, 
reflections and scaling, grid-lockable patterns, 
dither colours, flood and other fills. The 
appropriate features have user-definable types 
or parameters, and nearly all features interact 
most consistently and intelligently. 

Any reservations about the package must be 
read in the light of the quality and range of the 
majority of the program. Especially welcome is 
the use of lines extending a proportion of the 
way towards a vanishing point, though it is still 
not possible to place these vanishing points off 
the screen. 

Ellipses can be 'stretched' as you draw, either 
vertically or horizontally. It takes only one two
byte multiplication to make these rotatable. But 
any attention paid to the artist is welcome! 

The user can select colour-plotting mode, and 
this has been extended to plot conditionally, 
depending on the colour of the pixel to be 
changed. This gives the effect of being able to 
draw 'over' or 'under' other colours, and the 
range of logical colours considered is entirely 
under the user's control. 

The air brush was implemented particularly 
well, giving a good random coverage, with a 
suitable increase in density toward the centre. 
A limited range of speed avoids the tendency to 
obliterate hours of detail with a second of solid 
colour, though, as is so often the case when 
good routines are possible in Basic, it is 
irritating that 32K of machine code cannot do 
anything other than spray a perfectly square 
area. Still, enough carping! The zoom is 
particularly easy to use, and follows the trend 
of using an increas ingly small, on-screen zoom 
window, with excellent scrolling. 
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.·----- - -------------------------------------
Quest Mouse does not support output to a 
spooled file, which would be a useful facility 
allowing transfer to other screen modes. 
However, it does allow pictures larger than 
screen size by automatic disc shuffling. The 
program has marked similarities to Cheese, 
from the same programmer Ian Bradbury, who 
I understand is specialising in excellent quality 
graphics packages. If the attraction of the 
Archimedes can entice him to that machine, the 
results should be startling. 

The blurb says that the Quest mouse package 
"is fully compatible with AMX Pagemaker, 
Super Art, the Max desktop, and Extra Extra as 
well as Wigmore Artist and both NovaCad and 
TechnoCad" and, of course, the digitized output 
from Watford Electronics' Video Digitizer. 

As computer graphics becomes more inter
active and user-friendly, the thickness of the 
graphics manual has become an insult, rather 
than a complement to the program. This one is 
AS size, spiral bound, and despite the 
introduction stating that it was produced on a 
laser printer, the result looks distinctly like 
NLQ on a dot matrix printer . But on a package 
of this standard, we don't need 60 pages to 
convince us that we have value for money. Like 
most graphics manuals, it cries out for the odd 
diagram. 

Of course, the clarity of diagrams would 
emphasise the thinness of content. Now that 
programs can use mostly icon-driven menus 
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and call on colour and animation where 
necessary, the manual might well have been 
reduced to a leaflet of technical preliminaries 
(few of us would read it, so it should fulfil the 
role just as well). 

The mouse itself was a disappointment. The 
enthusiastic sales blurb describes it as 'chunky' 
and particularly suitable for children. In fact, it 
required my adult hand to maintain an 
uncomfortably steep angle, and this angle 
significantly reduced my control. This might 
have been fine for business use, but in art work, 
precision is the only advantage of the mouse 
over a Graf-pad style pen. As God has clearly 
ordained that brush, pen, pencil, scalpel and 
burin have the same shape the world over, why 
must the computer artist be condemned to 
shoulder-tip control? However, although the 
program requires a mouse interface, it accepts 
several breeds of mouse, so no criticism here. 

The Quest Font Disc provides 29 (yes 29!) disc
based NLQ printer fonts. These are of the cheap 
and cheerful variety, and the absence of 
proportional spacing does nothing to improv e 
their appearance. There is nothing of the 
quality or usefulness of a Univers or a good 
Roman, even allowing for the limitations of 
resolution. One is an un-acknowledged, low 
resolution copy of FUTURA BLACK, and one 
wonders about copyright. Other fonts are of 
dubious origin . The program can use the BBC's 
character set and the fonts from disc, with an 
option to tilt them (not italicise as the manual 
says). 

For a further £7.50, an accompanying disc 
provides screens produced on the Quest Mouse 
package, and one of the best, by John Lavery is 
reproduced here. 

In general, the package is a substantial advance 
over other packages of the same ilk on this and 
other micros. It compares favourably with some 
expensive packages on IBMs, and with the best 
packages I have seen on any other 8-bit micro. 
However it feels most competent when in use . 
It's 'friendly' for the general user rather than the 
enthusiast, and it demonstrates that home-
user's graphics software has come of age. ® 
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In good time for the New Year, Geoff Bains 
has produced a compu terised Appoint
ments Diary. Just the way to get yourself 
organised for 1988. 

Many diary programs written in Basic have 
been produced for the BBC micro (not least that 
in Vol.4 No.7), but this one provides several 
advantages. The diary can be created for any 
year after 1900, while the use of an index file 
means that both initial file creation, and 
subsequent file access are fast and efficient. 

Type the program in and save to disc, 
preferably a blank one to provide enough space 
for the data files, although these can be on any 
disc. When you run the diary program, first 
enter the year, and the disc in the current drive 
is checked to see if the data files for that year 
already exist. If not, you can ask for new blank 
files to be created. Unlike most such programs, 
this only takes a few seconds. A calendar is 
then displayed for the January of that year, so 
that you can select whichever day you wish. 
The program provides displays of both one 
month at a time in calendar mode, and of 
individual days. The Tab key switches between 
the two display modes. 

By using the left and right cursor keys, you can 
more forwards or backwards through the days, 
in either mode. If you hold down the Shift key 
at the same time, the display will move a month 
at a time (to the same date, or the nearest 
possible). 

In the day display mode, the entries for that 
day are displayed in four sections, for the first 
and second parts of both the morning and 
afternoon. Each section can contain an ASCII 
entry of up to 50 characters. 
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Su Mo Tu We Th Fr Sa 
1 2 3 4 5 

6 7 8 9 10 11 12 

13 14 15 16 17 18 19 

24) 21 22 23 2 4 25 26 

27 28 29 30 31 

- - :dale +Shift : Month Tal,:~e l ect 

Mo11tlr to view 

To edit individual entries, you should pre ss 
Copy whilst in day mode. A block cursor will 
then appear at the start of the first entry, and 
can be moved to the left or right by pressing the 
appropriate cursor keys. Text can then be typed 
in at any point (and you are always in insert 
mode). Pressing Delete works in the normal 
way, and Shift-Delete will erase the whole 
entry. By press ing the cursor up or down keys 
you can move between the four entries for the 
day. When you're satisfied with the entries, 
pressing Copy will save them to disc . 

In edit mode the entries can also be 'marked' -
labelled for future reference and search. There 
are five labels provide which can be used as 
required by the user to represent, say, 
birthdays, business meetings, doctor's 
appointments and the like. The entries are 
marked using the function keys fO lo f4. The 
keys work with a toggle action - repeated 
presses switch the labels on and off. All five 
labels can be set with one keypress using key 
f8, and all can be removed by pressing f9. It's 
recommended that you draw up a function key 
strip with the labels you require on the first five 
keys (just the job for the Keystrip Generator 
published in BEEBUG Vol.6 No.4). 

The markers are used by the program to search 
through the diary entries for dates lo 
remember. In day mode, pressing any of the 
function keys fO-fS along with either the left or 
right cursor keys, searches through the entries, 
forwards or backwards, from the displayed 
date for any entry that has the respective 
marker set. If a suitably marked entry is found, 
the day is disp layed. Otherwise the original day 
is returned. A search for entries marked with all 
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five markers can be made with f8, and for any 
entry with or without markers (but with some 
text) with f9, both in conjunction with either the 
left or right cursor keys to direct the search. 

You should only exit from the Appointments 
Diary using the Escape key. Do not use Break! 
The Escape key saves the modified diary index 
(see below) to disc, and so preserves all the 
changes made to the diary entries since running 
the program. For brevity, the program does not 
include any protection against the data disc 
being removed or corrupted. The user must 
guard against this. Both data files and the 
program can happily sit on even a single sided 
40 track disc, and to create a diary disc in this 
way is probably the best policy. 

PROGRAM NOTES 
Most other Basic diary programs suffer from a 
major failing - a lack of speed. This is mainly 
due to the speed of searching the disc for diary 
entries even when there are few or none there. 

To solve this problem, the program uses an 
index file as well as the ASCII file of the entries 
themselves. This index has a byte reserv ed for 
each of the four entries for each day of the year. 
The index is loaded from disc at the start of the 
program and kept and updated in RAM. It is 
saved back to disc when Escape is pressed to 
end the session. 

The index bytes are each made up of a series of 
flags to indicate the state of the entry to which 
they refer: 

bit 7 set if any text in the entry 
bit 6 not used 
bit 5 not used 
bit 4 set if marker f4 set 
bit 3 set if marker f3 set 
bit 2 set if marker f2 set 
bit 1 set if marker f1 set 
bit O set if marker fO set 

The index also allows faster generation of a 
new diary file. The ASCII file containing the 
diary entries can be (and initially is) filled with 
garbage. As long as the index file is zeroed, the 
garbage in the ASCII file won't be read or 
displayed. The ASCII file of the entries 
themselves comprises standard disc string 
variables (created with PRINT#), each 
containing the four field strings for each day . 
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10 REM Program Diary 
20 REM Version Bl.21 
30 REM Author Geoff Bains 
40 REM Beebug Jan/Feb 1988 
50 REM Program subject to copyright 
60 

100 ON ERROR GOT03160 
110 MODE 7 
120 1%=50 
130 VDU23,0,10,64,0;0;0; 
140 DIM entry$(3) 
150 DIM INDEX% 1464 
160 DIM start% 30 
170 start%=&900 
180 FOR pass=O TO 2 STEP 2 
190 P%=start% 
200 [OPT pass:PHP:PHA:TXA:PHA:TYA:PHA: 

LDAJ151:LDX#32:LDY#203:JSR&FFF4 
210 .RET PLA:TAY:PLA:TAX:PLA:PLP:RTS:) 
220 NEXTpass 
230 ?&0220=start%MOD256:?&0221=start%D 

IV256 
240 
250 PROCgetyear 
260 month%=1:date%=1 
270 C%=0PENUP ("D"+STR$ (year%)) 
280 REPEAT 
290 PROCgetdate 
300 PROCdisplay:PROCgetentries(day%) 
310 PROCmove 
320 UNTIL FALSE 
330 END 
340 

1000 DEF PR0Csearch(I%,J%) 
1010 VDU28,3,24,39,5,12 
1020 PRINT TAB(12,5)"Searching" 
1030 O%=day%:K%=(leap%-366)*(I%>0)-1 
1040 REPEAT:day%=day%+I% 
1050 F%=FALSE:FOR entry%=0 TO 3 
1060 IF (?(INDEX%+day%*4+entry%) AND J% 

) =J% F%=TRUE 
1070 NEXT 
1080 UNTIL F% OR day%=K% 
1090 IF day%=K% day%=0% 
1100 day%=day%-I% 
1110 ENDPROC 
1120 
1130 DEF PROCgetday 
1140 RESTORE3110:day%=date%-1 
1150 FOR I%=1 TO month%:READ monthtot%: 

day%=day%+monthtot% 
1160 NEXT I% 
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--------------------------------------------· 
Tuesday 15th Dece~ber 1987 

[ar·ly am Answer Technical Queries 

Late am T,·a nsfer articles to 
Macintosh 

Ear·ly PM Planning meeting 

Late pm 

..._ ... : date 
t S hift:Month ~f0 -5,8,9:sea rch 

Copy:edit Tab:calendar 

Day to view 

1170 day%=day%+leap%*(month%>2)-monthto 
t% 

1180 monthtot%=monthtot%+leap%*(month%= 
2) 

1190 IF date%>monthtot% day%=day%-date% 
+monthtot%:date%=monthtot% 

1200 ENDPROC 
1210 
1220 DEF PROCmove 
1230 *FX21,0 
1240 *FX4,l 
1250 G%=GET:IF G%=9 ENDPROC 
1260 IF G%<135 OR G%>137 GOT01250 
1270 IF G%=135 PROCedit:GOT01380 
1280 I%=(G%=136)-(G%=137) 
1290 IF INKEY(-1) month%=month%+I%:mont 

h%=month%+12*((month%>12)-(month%<1)) :PR 
0Cgetday:GOT01380 

1300 IF INKEY-33 PROCsearch(I%,1) 
1310 IF INKEY-114 PROCsearch(I%,2) 
1320 IF INKEY-115 PROCsearch(I%,4) 
1330 IF INKEY-116 PROCsearch(I%,8) 
1340 IF INKEY-21 PROCsearch(I%,16) 
1350 IF INKEY-119 PROCsearch(I%,31) 
1360 IF INKEY-120 PROCsearch(I%,128) 
1370 day%=day%+I% 
1380 day%=(day%+365-leap%)M0D(365-leap% 

) :PROCparams(day%) :PROCdisplay:PROCgeten 
tries (day%) 

1390 GOT01230 
1400 ENDPROC 
1410 
1420 DEF PROCparams(day%) 
1430 RESTORE3110:I%=0:month%=0 
1440 REPEAT 
1450 month%=month%+1:READ monthtot%:I%= 

I%+monthtot%+leap%*(month%=2) 

20 

1460 UNTIL I%>day% 
1470 date%=day%-I%+monthtot%+1+leap%*(m 

onth%=2) 
1480 RESTORE3100 
1490 FOR I%=1 TO month% 
1500 READ month$ 
1510 NEXT I% 

1520 dayweek%=(day%+newyear%)M0D7 
1530 RESTORE3090:FOR I%=0 TO dayweek%:R 

EAD day$ :NEXT 
1540 ENDPROC 
1550 : 
1560 DEF PROCdisplay 
1570 VDU28,3,24,39,0,12 
1580 PRINT TAB(13,22)" [ ] :date'"" +Shi 

ft:month +f0-5,8,9:search"'SPC(6)"Copy 
:edit Tab:calendar"; 
1590 FOR Y%=1 TO 2:PRINT TAB((23-(date% 

>9) -LEN(month$+day$))/2 ,Y%)CHR$14l;day$; 
" ";date %; :IF date%MOD10=l AND date%<>11 
PRINT;"st "; :GOT01630 

1600 IF date%=2 OR date%=22 PRINT; "nd " 
; :GOT01630 
1610 IF date%=3 OR date%=23 PRINT;"rd" 

; :GOT01630 
1620 PRINT;"th "; 
1630 PRINT;month$;" ";y ear%:NEXT 
1640 VDU28,2,20,39,6 
1650 FOR Y%=0 TO l2STEP4:PRINTTAB(0,Y%) 

CHR$129 TAB(O,Y%+2)CHR$130;TAB(ll,Y%)CHR 
$132:NEXT 

1660 VDU28,3,24,36,6 
1670 PRINTTAB(O,O)"Early am :";TAB(0,4) 

"Late am :";TAB(0,8)"Early pm :";TAB(O, 
12)"Late pm:" 

1680 ENDPROC 
1690 : 
1700 DEF PROCgetdate 
1710 VDU28,3,24,39,0,12,23,l,O;O;O;O; 
1720 PRINT TAB(0,23) " [ ] :date +Shift: 

month Tab:select" 
1730 RESTORE3100 
1740 FOR I%=1 TO month% 
1750 READ month$ 
1760 NEXT I% 
1770 FOR I%=1 TO 2:PRINTTAB((28-LENmont 

h$)/2,I%)CHR$l4l;month$;" ";A$:NEXT 
1780 VDU28,3,20,39,6:FOR I%=0 TO l:PRIN 

TTAB(3,I%)CHR$14l;"Su Mo Tu We Th F 
r Sa":NEXT 

1790 PROCgetday 
1800 W%=(8+(day%+newyear%)MOD7-(date%MO 

D7))MOD7 
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1810 FOR I%=1 TO monthtot% 
1820 K%=(W%+I%- l)MOD7:J%=(W%+I%- l)DIV7 
1830 PRINT TAB(4+4*K%,3+2*J%) ; SPC(-( I%< 

10)); I% 
1840 NEXT I% 
1850 F%=0:*FX4,l 
1860 *FX14,4 
1870 VDU23, 1, 1, 0; O; 0; O; :REPEAT 
1880 PRINT TAB(5+4*((W%+date%-l)MOD7),3 

+2*( (W%+date%-l)DIV7)); 
1890 *FX21, 0 
1900 G%=GET 
1910 IF G%=9 F%=1:GOT01960 
1920 IF G%<136 GOT01900 
1930 IF INKEY- 1 F%=1:month%=month%- (G%= 

137)+(G%=136) ELSE date%=date%-( G%=137)+ 
(G%=136) 
1940 IF date%<1 month%=month%-l:F%=1:da 

te%=31 ELSE IF date%>monthtot% month%=mo 
nth%+1:F%=1:date%=1 

1950 IF month%<1 month%=12 ELSE IF mont 
h%>12 month%=1 

1960 UNTIL F% 
1970 VDU23, l , 0;0;0;0; 
1980 *FX13,4 
1990 *FX4,0 
2000 IF G%<>9 GOT01710 
2010 PROCgetday:PROCparams(day%) 
2020 ENDPROC 
2030 
2040 DEF PROCgetentries(day%) 
2050 FOR entry%=0 TO 3 
2060 entry$(entry%)=STRING$(L% ," ") 
2070 NEXT entry% 
2080 IF 1 ( INDEX%+day%*4) =0 ENDPROC 
2090 PTR#C%=(4*L%+2)*day%: INPUT#C%,text 

$ 
2100 FOR entry%=0 TO 3 
2110 IF ?(INDEX%+day%*4+entry%)=0 GOT02 

180 
2120 entry$(entry%)=MID$(text$ , L%*entry 

%+1,1 %) 
2130 VDU28,14, entry%*4+8 , 38, entry%*4+6: 

PRINTentry$(entry%); 
2140 VDU28, 3, entry%*4+8,38 , entry%*4+8 
2150 FOR I%=0 TO 4 
2160 IF ((?(INDEX%+day%*4+entry%)) AND 

(2'I%))<>0 PRINT TAB(I%*2, 0);I%; 
2170 NEXT I% 
2180 NEXT entry% 
2190 ENDPROC 
2200 
2210 DEF PROCedit 
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2220 VDU28,3,24,39,22,12 
2230 PRINTSPC4" [ ] :cursor Up/Down:fie 

ld "' SPC8"f0 - 5, 8,9: mark field "'" Shift+Del 
: delete field Copy: store "; 
2240 entry%=0 
2250 VDU28,14,entry%*4+8, 38, entry%*4+6 
2260 *FX4, l 
2270 *FX225,140 
2280 VDU30, 23, l,l , O;O;O;O; 
2290 I%=1 
2300 G%=GET 
2310 VDU23, l , 0;0;0;0; 
2320 IF G%=127 AND INKEY(- 1) entry$(ent 

ry%) =STRING$ (1%," ") : I%=1 :VDU12, 30: GOT02 
460 
2330 IF G%=135 OR G%=138 OR G%=139 GOTO 

2480 
2340 IF G%<140 OR G%>149 OR (G%>144 AND 
G%<148) GOT02410 
2350 VDU28, 3, entry%*4+8 , 38, entry%*4+8 
2360 IF G%=149 VDU12:?(INDEX%+day%*4+en 

try%)=128:GOT02390 
2370 IF G%=148 PRINT"O 1 2 3 4" ;:? (INDE 

X%+day%*4+entry%)=31:GOT02390 
2380 G%=G%- 140:PRINTTAB(G%*2,0); :J%=?(I 

NDEX%+day%*4+entry%) :IF (J % AND (2'G%))< 
>0 PRINT;" " ; :?(INDEX%+day%*4+entry%)=J% 
-( 2'G%) ELSE PRINT;G%; :?(INDEX%+day%*4+e 
ntry%)=J% OR (2'G%) 

2390 VDU30, 28, 14, entry%*4+8,38,entry%*4 
+6 
2400 IF I%>1 FOR J%=2 TO I%:VOU9:NEXT:G 

OT02460 
2410 IF G%=136 AND I%>1 I%=I%- 1:VDU8 
2420 IF G%=137 AND I%<L% I%=I%+1:VDU9 
2430 IF G%=127 AND I%>1 VDU8:I%=I%- l:PR 

INT ;RIGHT$ (entry$ (entry %), 1%- I%);" " ; : en 
try$ (entry%)=LEFT$(entry$(entry%),I%-l)+ 
RIGHT$(entry$(entry%),L%-I%)+ " " :VOU30:I 
F 1%>1 FOR J%=2 TO I%:VDU9:llEXT 

2440 IF G%<32 OR G%>126 GOT02460 
2450 IF I%=L%VDUG%,8:entry$(entry%)=LEF 

T$(entry$(entry%) , L%- l)+CHR$G%ELSEPRINT; 
CHR$G%;RIGHT$(LEFT$(entry$(entry%), L%- 1) 
,L%-I %); :entry$(entry%)=LEFT$(entry$(ent 
ry%), I%-l)+CHR$G%+RIGHT$(LEFT$(entry$(en 
try%) , L%-1), L%-I %) :VDU30:I%=I%+1:FOR J%= 
2 TO I%:VDU9:NEXT 

2460 VDU23,1, 1, 0;0;0;0; 
2470 GOT02300 
2480 *FX4 
2490 *FX225,1 
2500 VDU23,1, 0;0 ; 0;0; 
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" 

2510 IF G%=138 entry%=entry% - (entry%<3) 
:GOT02250 
2520 IF G%=139 entry%=entry%+(entry%>0) 

:GOT02250 
2530 text$=entry$(0)+entry$(l)+entry$(2 

) +entry$ (3) 
2540 PTR#C%=(4*1%+2)*day% 
2550 PRINT#C%, text$ 
2560 1 (INDEX%+day%*4)=' (INDEX%+day%*4) 

OR &80808080 
2570 FOR entry%=0 TO 3 
2580 IF entry$ (entry%)=STRING$ (1%," " ) 

?(INDEX%+day%*4+entry%)=0 
2590 NEXT 
2600 ENDPROC 
2610 
2620 DEF FNfile(F$) 
2630 C%=0PENUP(F$) 
2640 CL0SE#C% 
2650 =C% 
2660 
2670 DEF PROCosc(A$) 
2680 $&980=A$ 
2690 X%=&80:Y%=&09:CALL&FFF7 
2700 ENDPROC 
2710 : 
2720 DEF PROCgetyear 
2730 VDU26, 12, 23,l , 0;0;0;0; 
2740 *FX4 
2750 FOR I%=24 TO OSTEP-l:PRINTTAB(0, I% 

)CHR$135;CHR$157;CHR$132; :NEXT 
2760 PRINTTAB(2, l)CHR$129;TAB(2, 2)CHR$1 

29;TAB(2, 22)CHR$129;TAB(2, 23)CHR$129;TAB 
( 0, 4) SPC3; TAB ( 0, 21) " 
2770 FOR I%=1 TO 2:PRINTTAB(10, I%)CHR$1 

4l; "Appointments Diary " :NEXT 
2780 PRINTTAB(l0, 8) "Please enter the ye 

ar "TAB (13, 23) "After 1900 only " :FOR Y%=12 
TO 14:PRINTTAB(l5, Y%)CHR$132;CHR$157; CH 

R$135;SPC(6) ;CHR$135;CHR$157:NEXT 
2790 VDU23, l , l , O;O; O; O; 
2800 PRINTTAB(l8, 13); 
2810 A$="" : 1%=4 
2820 G%=GET 
2830 IF G%=127 AND I%<4 I%=I%+1:A$=LEFT 

$(A$, LEN(A$)- l) :VDU8, 32, 8:GOT02820 
2840 IF G%<48 OR G%>57 GOT02820 
2850 PRINT CHR$G%; :A$=A$+CHR$G%:I%=I%- l 
2860 IF I% GOT02820 
2870 VDU23, l , 0;0;0;0; 
2880 year%=EVAL(A$) 
2890 IF year%<1900 PRINT TAB(l8, 13)SPC4 

;TAB(l2, 23)CHR$136:GOT02790 
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2900 VDU28, 3, 24, 39, 6, 12, 23, l , O; O;O; O; 
2910 leap%=(year%=(INT(year%/4 ) )*4) 
2920 newyear%=(1.25*(year% - 1900) - (N0Tle 

ap%) )MOD7 
2930 PROCparams(O) 
2940 FOR I%=2 TO 3:PRINTTAB(l4, I%)CHR$1 

4l;year%:NEXT 
2950 IF leap% PRINTTAB(l2 , 5) "Leap year 

2960 PRINTTAB(6, 9) "New years day : " ;day 
$ 

2970 ON ERROR GOT03130 
2980 IF FNfile( "D"+STR$(year%)) AND FNf 

ile("I "+STR$(year%)) PROCosc("LOAD I "+ST 
R$ (year%)+" "+STR$-(INDEX%)) :ENDPROC 

2990 PRINTTAB(l, 17) "No such year file. 
New file? (Y/N)" 

3000 G%=INSTR("YyNn", GET$) 
3010 IF G%=0 GOT03000 ELSE IF G%>2 GOTO 

2730 
3020 PRINTTAB (1, 17) SPC (36) TAB ( 4, 17) "Cre 

ating file - Please Wait " 
3030 PROCosc("SAVE D"+STR$(year%)+" 0 + 

"+STRS-(366* (4*1%+2))) 
3040 FOR I%=INDEX% TO INDEX%t&5B4STEP4: 

!I%=0:NEXT 
3050 PROCosc("SAVE I "+STR$(year%)+" "+S 

TR$-(INDEX%)+" +5B8") 
3060 PRINTTAB(l, 17)SPC(36) 
3070 ENDPROC 
3080 : 
3090 DATA Sunday, Monday, Tuesday , Wednesd 

ay , Thursday ,Friday,Saturday 
3100 DATA January , February , March,April , 

May, June , July , August , September , October ,N 
ovember, December 

3110 DATA 31, 28, 31, 30, 31, 30, 31, 31, 30, 31 
, 30, 31 
3120 : 
3130 ON ERROR OFF 
3140 PROCosc("SAVE I "+STR$(year%)+" "+S 

TR$-(INDEX%)+" +5B8") 
3150 : 
3160 ON ERROR OFF 
3170 MODE 7 
3180 *FX13, 4 
3190 *FX4 
3200 *FX225,l 
3210 CLOSE#O 
3220 IF ERR<>l7 REPORT:PRINT" at line 

" ;ERL 
3230 END 
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1RE NCH AN I MAT ION 
In this month's Visuals, Barry Christie 
makes use of machine code palette changes 
to implement fast smooth animation on a 
trench-like structure. 

THE TRENCH 
If you want to try out this animation, type in 
the program, and save it away. When you run 
it, you will first see a strange multi-coloured 
structure drawn on the screen. This takes quite 
a few seconds on a model B, but is much faster 
if you have a Master or a second processor. 
When the job is complete, the screen will 
crystallise into a trench-like structure, as in the 
accompanying picture . Then, as the caption 
says, use the cursor up and down keys. These 
will take you along the trench in either 
direction. The trench appears to move both 
rapidly and smoothly giving quite a lifelike 
appearance. The caption, on the other hand, 
does not move, and this could be replaced by 
the image of a creature or a vehicle. 

HOW IT WORKS 
Essentially, this animation works by using 
palette changes on a mode 2 screen to display 
successive images of the trench, and so provide 
an impression of movement. It would not be 
possible to redraw the trench each time in a 
new position to simulate the movement, since a 
complete redraw would take several seconds. 
So in the procedure PROCbuildings, the trench 
image is drawn in 13 different positions, each 
position in a different logical colour (using 
colours 1 to 13). This explains the multi-colour 
flashi:-,g "thing" which initially appears on 
screen. Finally, the non-moving structures on 
the trench are drawn in colour 14. This is set to 
green, and is not altered during the sequence. 
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The caption is drawn in colour 15, and is set lo 
physical colour 7 (white). Again, this is not 
altered during the animation. 

Next, PROCpalette is called. This sets each of 
the 13 logical colours 1 - 13 to physical colour 
zero, turning the whole trench black. If you 
reverse lines 100 and 110, you will obscure the 
initial drawing process from the user, but you 
would then need to display a "Please Wait" 
message to let him know what was going on. 

Once the trench has been drawn and blanked 
out, the machine code is assembled and called. 
This first checks if the up or down cursor keys 
have been pressed. It achieves this by reading 
the contents of the zero page location &EC, 
which contains the value of the last key 
pressed. The key number to be found in this 
location is the so-called internal key number of 
the pressed key + 128. The internal key number, 
it should be noted is not the same as the 
negative INKEY value. See the Advanced User 
Guide for further details. 

If either of the two vertical cursor keys have 
been pressed, the routine makes two OSBYTE 
calls to alter the palette accordingly, cycling 
through the colours, and making each logical 
colour in sequence appear as colour 2, or green. 
The palette call is made twice each time around 
the loop (at line 1550 and 1570), once to 
extinguish the previous image, and once to 
illuminate the next. Between the two calls 
OSBYTE 19 is used to synchronise the display 
updating with the monitor's vertical scan, thus 
minimising flicker. 
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The program a lt ers the palette by calling 
OSBYTE &9B (115 decimal). As usual, the X 
register holds the value to be written. In this 
case, the byte consists of two 4 bit fields. The 
top 4 bits contains the logica l colour and the 
bottom 4 bits the corresponding physical 
colour. Thus, call ing OSBYTE &9B with &72 in 
the X register w ill set log ical colour 7 to 
physical colour 2. In mode 2 this will change 
normally white text and graphics to green. You 
can try this out by executing : 

*FX 155 , 114 
from mode 2. The value written, 114, is &72. 
This is the exact equivalent of the VDU19 call: 

VDU 19 , 7 , 2 ; 0 ; 

10 REM Program Trench Animation 
20 REM Version B 0.5 
30 REM Author Barry Christie 
40 REM BEEBUG December 1987 
50 REM Program subject to copyright 
60 
70 ON ERROR GOTO 1680 
80 MODE 2 
90 PROCinitialise 

100 PROCbuildings 
110 PROCpalette 
120 COLOUR 15 
130 PRINTTAB(4, 5) "USE CURSOR" 
140 PRINTTAB(5, 6) "UP - DOWN" 
150 PROCassemble 
160 CALL animate 
170 END 
180 

1000 DEF PROCbuildings 
1010 FOR I%=0 TO 1024 STEP step% 
1020 c%=(c% MOD 13)+1:GCOL O, c% 
1030 s%=s%-2*step% 
1040 MOVE 0,I%-s%:DRAW 226 , I%-2*s% 
1050 DRAW 290, I%-2*s%:DRAW 575,1% 
1060 DRAW 705,1%:DRAW 990 , I%-2*s% 
1070 DRAW 1054 , I%-2*s%:DRAW 1280,I%-s% 
1080 NEXT 
1090 GCOL 0, 14 
1100 FOR I%=1 TO 9 
1110 MOVE horl%-s , 0:DRAW horl%-s,1024 
1120 MOVE hor2%+s , O:DRAW hor2%+s,1024 
1130 s=s+ (s/2) 
1140 NEXT 
1150 MOVE 0, 0:DRAW 0, 1023:MOVE 1279,0 
1160 DRAW 1279,1023 
1170 MOVE 226,0:DRAW 226 , 1023 
1180 MOVE 1054,0:DRAW 1054,1023 
1190 ENDPROC 
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1200 
1210 DEFPROCpalette 
1220 FOR A=l TO 13 
1230 VDU19, A,0;0; 
1240 NEXT 
1250 ENDPROC 
1260 
1270 DEF PROCinitialise 
1280 VDU 23,1 , 0;0;0;0; 
1290 VDU 19,14 , 2;0; 
1300 VDU 19 , 15,7;0; 
1310 step%=4:*FX4,1 
1320 s%=1024:c%=7:s=l8 
1330 hor1%=575+s:hor2%=704-s 
1340 ENDPROC 
1350 
1360 DEF PROCassemble 
1370 ?&70=&A9:?&71=&B9 : REM Key 

numbers 
1380 FOR pass%=0 TO 2 STEP 2 
1390 P%=&900 
1400 [ OPT pass% 
1410 .animate 
1420 LDY #1 
1430 .loop 
1440 LDA &EC:CMP &70:BNE pressl:INY 
1450 .pressl 
1460 LDA &EC:CMP &71 :BNE press2:DEY 
1470 .press2 
1480 CPY #&OE:BNE resetl:LDY #&01 
1490 . resetl 
1500 CPY #&00:BNE reset2:LDY #&OD 
1510 .reset2 
1520 TYA:STY &73 
1530 ASL A:ASL A:ASL A:ASL A 
1540 STA &72:0RA #&02:TAX 
1550 LDA #&9B:JSR &FFF4 \Write palette 
1560 LDA #&13:JSR &FFF4 \Wait for sync 
1570 LDA #&9B:LDX &72: 
1580 JSR &FFF4 \Write palette 
1590 LDY &73 
1600 BIT &FF:BMI escape 
1610 JMP loop 
1620 .escape \Escape 

pressed 
1630 RTS 
1640 J 
1650 NEXT pass% 
1660 ENDPROC 
1670 
1680 *FX4 
1690 MODE 7 
1700 REPORT: PRINT" at line "; ERL 
1710 END 
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LOAD AND GO WITH 
BASIC PROGRAMS 

Bernard Hill's short utility will parcel up 
your Basic JJrograms so that they can be 
*RUN just like machine code. 

How many times have you typed CHAIN? It 
must be thousands! It 's particularly annoying 
when machine code programs don't even have 
to be *RUN. You can just type *<name> and in 
they come from disc and off they go. Now, 
that's all over. With this very short utility your 
Basic programs can be loaded just like machine 
code utilities. For the first time you can use that 
*OPT 4,2 to *RUN a Basic program called 
'BOOT. This utility is worth its weight in gold 
too in the ADFS. Now you can put Basic 
programs in the Library directory, and ca ll 
them up from any directory just like machine 
code (the ADFS, for example, doesn't search the 
library directory when you use CHAIN) . 

To use it, simply type in the program and save 
(as usual with assembler programs) before 
running (I suggest the name BASA VE). When 
you run it, nothing happens except that the 
code is assembled and then saved as a utility 
BSAVE on the current directory. ADFS and 
other regular users of libraries can copy this to 
the library directory if they wish. Next time you 
want to SA VE a Basic program, in stead of 
typing, for example, SAVE "fred", issue the 
command *BSA VE fred, and the program will 
be saved to disc in a form which allows ANY of 
the commands: 

CHAIN " fred " 
*RUN fred 
* /fred 
*fred 

to start your program running. You can even 
LOAD "fred" and you won't be aware that it's 
any different from the normal form of Basic 
program usin g the regular SA VE command. 

There is ju st one word of warning. Using 
*BSAVE fred will save 'fred ' so that *fred 
reloads it back at the value of PAGE from 
which you saved it. If you're a regular PAGE 
changer (for instance to keep two programs at 

Beebug December 1987 

once in memory), then you will need to take 
care. Of course, using CHAIN or LOAD on the 
file 'fred' will not give this problem. 

10 REM Program Bsave 
20 REM Version B0.9 
30 REM Author Bernard Hill 
40 REM Beebug December 1987 
50 REM Program subject to copyright 
60 

100 MODE 7:DIM os 40 
110 FOR pass %=0 TO 3 STEP 3 
120 P%=&A00:N%=P% 
130 [OPT pass% 
140 LDX #&A8:LDY #0:LDA #1 
150 JSR &FFDA:LDA &A8:STA pb 
160 LDA &A9:STA pb+l 
170 .loop 
180 LDA exec,Y:STA (2),Y:INY 
190 CMP #96:BNE loop 
200 TYA:TAX:LDY #1 : LDA &18 
210 STA (2),Y:STA pb+ll:STA pb+3 
220 LDA 2:STA pb+6 
230 LDA 3:STA pb+7 
240 TXA:SEC:ADC 2:STA pb+l4 
250 LDA 3:ADC #0:STA pb+l5 
260 LDX #pb MOD 256:LDY #pb DIV 256 
270 LDA #0:JSR &FFDD:RTS 
280 .pb 
290 BRK:BRK 
300 BRK:BRK:BRK:BRK \ reload 
310 BRK:BRK:BRK:BRK \ exec 
320 BRK:BRK:BRK:BRK \ start 
330 BRK:BRK:BRK:BRK \ end 
340 .exec 
350 LDA #0:STA &18 
360 LDX #15:LDX #1:JSR &FFF4 
370 LDA #138:LDX #0 
380 LDY #ASC"O":JSR &FFF4 
390 LDY #ASC"L" :JSR &FFF4 
400 LDY #ASC"D": JSR &FFF4 
410 LDY #13:JSR &FFF4 
420 LDY #ASC"R":JSR &FFF4 
430 LDY #ASC"U":JSR &FFF4 
440 LDY #ASC"N": JSR &FFF4 
450 LDY #13:JSR &FFF4 
460 RTS 
470] 
480 NEXT 
490 PROCoscli("SAVE Bsave "+STR$-N%+" 

"+STR$-P%) 
500 END 
510 : 

1000 DEF PROCoscli($os) 
1010 X%=os MOD 256:Y%=os DIV 256:CALL & 

FFF7 
1020 ENDPROC 
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fRINTER SURVEY 
{f@It 2} 

Geoff Bains continues to lead us through 
the printer jungle in the second part of his 
survey, which includes two extra printers 
for good measure. 

~ DX- 86 0 £276 
Unusually, the Samleco DX-86 is made in the 

UK. It has a bulky, 'industrial' look with 

minimum effort devoted to the aesthetic design. 

The top of the machine hinges off to give access 
to every part of the innards. This machine has 

no paper bail. Instead a curved section of the 

plastic cover keeps the paper pressed around 
the roller. This arrangement is convenient but it 
can give problems with thick paper or multiple 

copies . 

NLQ mode: ABCDEFGHIJK 
LMNOPQRSTUVWXYZabcdef 
ghijklmnopqrstuvwxyzO 
123456789!"£$%&' ()?/@ 
DRAFT mode: ABCDEFGHI 
JKLMNOPQRSTUVWXYZabcd 
efghijklmnopqrstuvwxy 
::0123456789 1 "£:·t~t:.8~' ()? 

However, the DX-86 does not produce very 
good print. The draft mode is very dotty and a 
little faint. The NLQ mode print is also poor 
compared to even the Amstrad DMP-2000 
costing £80 less. The DX-86 is not that fast 
either. The claimed speed figures are high 

enough but the actual speeds are different -

only 17cps in NLQ mode. 

If the DX-86 was the cheapest printer around, 
its performance would be excusable but next to 

the quality of the Canon or the price of the 

Amstrad DMP-3000 it cannot compete. 
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SAMLECO, Fairacre Industrial Estate, 

Dedworth Road, Windsor, Berks SU 4LE 

PANASONIC IOl:-P10910 £320 
The KX-P1091 is a compact machine which 

produces surprisingly good quality print given 
its small NLQ dot matrix (only 12 x 18). It's not 

up to the standard of the Canon or Seikosha but 

is very reasonable . The printer is compatible 
with both IBM and Epson standards, but the 

graphics characters of the IBM character set 
cannot be printed in true NLQ. Instead, they 

are automatically printed as double strike 

characters which suffices quite well. 

NLQ mode: ABCDEFGHIJK 
LMNOPQRSTUVWXYZabcdef 
ghijklmnopqrstuvwxyzO 
123456789!.£$%&'()?/@ 
DRAFT mode: ABCDEFGHl 
,Tf<l ... i'11\1DF'1)Ff.:-;-:· 1JV~;J :X Y Z ah,:: cJ 

i"· f ,:;h :i. j k 1 rnn, .::,pq r· ~,,t; 1.1.v w:,;y 

There is a switch on the front of the machine to 
select between draft, NLQ and condensed 
printing. However, this cannot be over-ridden 
by control codes from the Beeb. Rath er 

strangely, proportional spacing is not possible 
in NLQ mode. Like the Seikosha and Amstrad 
DMP-4000, the KX-Pl091's tractor feed pulls the 

paper through the print er. 

The KX-P1091 is a fairly standard NLQ printer 

with little to distinguish it from the crowd. For 
this price it cannot really compete with the 

Amstrad DMP-4000 or the Canon. 
PANASONIC, 280-290 Bath Road, 

Slough SL1 6/G 

DICONIX 150 0 £459 
The Diconix is extremely small. It is only the 
size of a large hardback novel and it weighs 
under 4lbs. This machine is battery-powered so 

it is genuinely portable . Although this feature 
will not interest most BEEBUG readers, it can 

be useful when the printer is to be moved 
between several Beebs. A clever feature is the 

fitting of the batteries inside the paper roller, 
saving considerably on the unit's size. Four U2 

size rechargeable batteries are used and fully 
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charged they last for about 150 pages. A mains 
adaptor/charger is included for using the 
printer without batteries. 
... , ....... -- ..... !-,-, 11-$-.--,-(--1-+-,---. - The Di co nix is 

an ink jet 234567$9:;<=>?@ABCD 
printer and so 

CHI JKLMNOPQRSTUVWXY it's very quiet. 
\ J ~ _' abcdef gh i jk l mn It can produce 

qrstuvwxyz{: JCueaaa • both draft and 
eee111AM3:?£oi:i<JtJUY00 NLQ print, 
¥if ai 6unNAl2fr-,~\ i <() and has frict-

it i 1 ~ ij. ·11 ·1 ~I I.I ii c!J lid 1 Ll..., ~-: ion feed and 
-y·. , , , L'.JI JL . , , 1 • tractor mecha-
!f I!, nA1if .:!!'*" Tff u.. le f' ri·tj r nisms. 

~lrf!~~:~~!~?Q6~~e 
••••!"1$%6'( )•+,-./ 
2 34 56 7 89: ;<,r .>?@ABCPE 
GH lJK. L«NOPQ_Rsru VWXY 
\ ] ~ _ 

1 a.b C.d '26 9 h)_j k,lm ltO 

Diconix claims 
thi s printer 
can produce 
draft text at 
150cps but the 
average speed 

q_JtUu.vwx .. yz { ( } <;U~o.i.ia. it can manage 
CttUU..iI.At~oooau..yi.JU,f is only 73cps. 
~~a,(6u.nR"-aJr..,_~~ i<-?' In NLQ mode 

the claimed 

tlPJr41S~;~, ~r:,r::i:~: 
L:i+...;..<;;.·.1.·.:..r ..i::..::z:.." .. · _•..:•.J..:..11:...2:....:.• ___ _. figure. 

In NLQ mode the Diconix can print in two 
styles - the usual typewriter look-alike and a 
script font. Neither style is 

There is no other printer to approach the 
Diconix 150 for size and weight but, despite its 
two NLQ styles and sideways printing mode, 
you must have a real need for its portability to 
justify its relatively high price. 

DICONIX 150, do Norbain Tecl,nology, 
14-16 Boulton Road, Reading, Berks RG2 OLT 

Ul>l 
Of course Amstrad had to be first with a really 
cheap 24 pin dot matrix printer. The LQ3500 is 
in fact the cheapest 24 pin machine around. 
Whereas nine pin printers require two passes of 
the printhead over the paper, with a shift of the 
paper inbetween, to produce the overlapping 
dots which make up the quality of NLQ 
characters, 24 pin printers use two staggered 
rows of pins in the printhead, giving NLQ with 
just one pass.This makes 24 pin printers much 
faster in NLQ mode and (because they have 
30% more dots per character) the quality is 
likely to be even better than nine pin NLQ. 

The LQ3500 does indeed produce very 
reasonable quality print at a speed which 
compares well with similarly priced nine pin 
machines. However, the quality is not really up 
to expectations. Compared to other 24 pin 
printers (admittedly most cost twice the price 
or more) the LQ3500 cannot really hold its own. 
It is not as good as the best of the nine pin 
machines either (such as the Star NL-10). 

very good quality and they UIU\I T Ml JUI 
really require double strike •+++ I "II $>Y.&' ( ) * I , /OJ2: J;J ! :ILi'/HU : ; ( y ;, 
printing ior good effect. I] I I J l<I JVIJ\lllPI.JI<:; I l lVV·JX'(/ I\] ".... <1l:1, .. c.li• f !:Jh i 
However, this slows the ma
chine down and uses up the 
£10 ink cartridges rather 
quickly. The Diconix is both 
Epson and IBM compatible. 
This means it can produce 
the graphics symbols and 
foreign accented letters used 
by the IBM PC. Unusually, 
the Diconix has a special 
'envelope' mode to print 
sideways on fanfold 
stationery envelopes. 
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,:w !,; 1 .. u vwxy z { : } C:(.i1<1ii<1i11,.D,;, ·'1· i 1X?\1 ;p(I t'ii i(i 

YPLJa 1 ,1t.ti·1F,i,11 iL, 'li,.}i i «». '! " ·1~· II ii I ii II ii 'I II I 1 
_1 . .... 11... .. I ... II.I .JI . I.I . .. I I~-,·',' ' 1 1 o) If I I r II I r 11 · 1 II I I II 11 I .d. I !t > ' J J. I, I (. 

I > ,; f' J + :; 0 
" ,I n '., 111 

NLQ MODE 
.+M! "#$%&' () *+, - . /0123456789:; <=>?@ABCDE 
GHIJKLMNOPQRSTUVWXYZ[\]A_,abcdefghijklmno 
qrstuvwxyz{:}Cueaaaac,;:eeei:iiA.Af:reifooouu:YOU<t 
¥Ptfaiouri&~<::!6~ i <0>

1

ia-U-1l1F1 ~I il'll:1JlJd 1 ~f-+ 
f ~ ~r,--~/ Fi ~Tlfll.1:: Frrtt=J=J ~0f'n: Ea JJ c<l>8Q500<ZJ En 

(' • 0 
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What is more worrying is that the LQ3500 is 
built so flimsily too. It has none of the advanced 
features to be found on the o ther 24 pin printers 
and the up -ma rke t nine pin machines - it has no 
automatic pape r loading, no RS232 interface or 
sheet feeder options. The LQ3500 is (natura lly) 
IBM compat ible, but has lit tle to recommend it 
lo Beeb users. Amstrad has been the first with a 
re;llly cheap 24 pin printe r but I think they have 
missed the ma rk. 

AMSTRAD, 169 Ki11gs Road, Bmthvood, [sscx CA/14 4U 

lNEC J2l1:2!01QJ !£Al~~ 
For just [50 more than the LQ3500, NEC's latest 
offering is also a 24 pin printer, this time with 
all the fcature5 and quality you can expect. The 
P2200 can print at a good speed, with a quality 
of NLQ tha t stands up to the best, and has 
many advanced features as well. Most peculiar 
is the replacement of the normal DIP switches 
with a non-volatile memory system set by an 
interactive menu - the printer prints the 
prompts on p.:ipt:r and you reply with presses 
oi the front p.:inel buttons for 'yes' or 'no'. It's 
weird but it works well. 

The P2200 is Epson and IBM compatible, il can 
produce all the combinations of printing effects 
you could reasonably want and it can print in 
several fonts. Never mind the usual solitary 
typewriter look -alike you get with other NLQ 
printers. This one can manage that font and 
three other useful styles as well. Ii that lot's not 
enough for you, extra font cartridges can be 
bought for about £35. 

The P2200 also has an unusual paper feed 
arrangement. Cut sheet p.iper is fed into a slot 
at the front of the machine. Fanfold paper can 
enter either at the front or at the rear in the 
normal way. The tractor feed unit can be 

arranged to equally pus h or pu ll paper through 
the p rin ter. Everyone shou ld be satisfie d with 
one of these ar rangements. 

DRAFT MODE 
¥+++ ! " # $%& ' ()*+, - . /01 
2345678 9: ;< =>? @ABCDEF 
GHI J KLMNOPQRSTUVWXYZ [ 
\ J - _-a b c d e fghijklmn op 
qr st u v wxy z {: }CU&§ Ll6 ! 9 
0~~r11~A~re~o~oooybU~£ 
¥ ft :fa 1 ouf"IN sH! ,.:_,,-...,~" i «» )it 

1 l ~! 12th~~ dtl ~~~t~~ 
.. re< f3[ ' TT.1~0· 1-1 T f GQ .S 1X1)2S ~ fl E 

:t::.?.5 r.J-:-,," . ·In"' • 
NLQ MODE 
••++!"#$%&' ()*+,-./0 1 
23456789: ; <=>?@ABCDEF 
GHIJKLMNOPQRSTUVWXYZ[ 
\] A_ ' abcdefghijklmnop 
qrstuvwxyz{l}Cue§aaA9 
eeeiiiXAt~~ooofiuyOO~£ 
¥Rf ai6ufi:N'A o l .-,~3' i «» IJ 

f t1 ~ '1 JJJi1F -~ 
The P2200 is also built very sturdily. It is 
unusual to see a budget printer from NEC, .ind 
the normal quality of desig n and manufacture 
have not been spared from this cheaper model. 
Although the NEC is not the cheapest 24 pin 
printer around it is certa inly the best value for 
money. It offers far more than £50 of extra 
value over the Amslrad LQ3500 and provides a 
reasonably priced entry into the future of dot 
matrix printing. 

NEC B11si11ess Systems, 35 Oval Road, London NW1 7EA 

<'Sll(JiiJ-filf.M'if' T~.LiIB: (( (C.Oi1lldi1ll.l!lloo» 
Make & 
Model Price 

Ams trad £401 
LQ3500 
NEC £454 
P2200 
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Draft speed NLQ speed 
Claimed Actual Claimed Actual 

135 62 

140 47 

64 

82 

31 

34 

NLQ 
Quality Supplier 

7 Amstrad 
(0277) 228888 

9 NEC 
01-993 8111 [8 
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Part 6 
A series tor complete beginners to 

machine code by Lee Calcraft 
This month: Using the Logic Instructions 

AND ORA EOR TSB TRB BIT 

We are going to take a look at six logic 
instructions this month. As we shall see, only 
four of these are available on the model B. The 
instructions TRB and TSB are new 
implementations on the 65C12 processor, and 
are only availab le on the Master and Compact. 

The six instructions fall naturally into three 
groups depending upon the way in which the 
result of the instruction is stored. AND, ORA 
and EOR all place their result in the 
accumulator. TSB and TRB place theirs in 
memory, while BIT affects the flags only, 
leaving both accumulator and memory 
unchanged. 

THE AN D INST RUCTION 
The AND instruction behaves very similarly to 
its Basic counterpart, the operator AND. Both 
make a bit-by-bit comparison of their two 
operands, giving a result of one for each bit 
position in which the bits of both operands are 
one, and zero where they are not. An example 
should make this clearer: 

10101010 &AA 
AND lllLOOOO &FO 

10100000 &AO 
Here the binary numbers 10101010 and 
11110000 constitute the two operands, and give 
a result of 10100000. You can test the operation 
in Basic quite simply by typing : 

PRINT ~(&AA AND &FO) 

In a similar way, the 6502 instruction AND 
logically ANDs the contents of the accumulator 
with memory, placing the result in the 
accumulator, and setting the Z (or Zero) flag 
and N (or Negative) flag according to the result, 
in the usual way. That is to say, if the result is 
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zero, the Z flag is set, if not it is unset; while the 
N flag is altered to reflect the state of the top bit 
of the result in the accumulator. If the top bit is 
set, then the N flag is set, otherwise it is unset. 

The AND instruction can use a wide variety of 
addressing modes, as indicated in the table. For 
example, using immediate mode: 

AND #&FO 
will AND the contents of the accumulator with 
the hex byte &FO, while, in absolute mode, 

AND &3000 
will AND the contents of the accumulator with 
the contents of memory location &3000. More 
esoterically, 

AND (&70),Y 

will AND the accumulator with the contents of 
the location found by adding the contents of the 
Y register to the address derived from the 
contents of locations &70 and &71. This is the 
so-called indirect indexed addressing mode, 
treated in Part 4 of this series. 

There are many uses for the AND instruction, 
and a closer look at the Basic example above 
may give a clue to a particularly important 
application. The assembler equivalent of the 
example would be something like: 

LDA #&FO 
AND #&AA 

The result, &AO, will appear in the 
accumulator. From the binary representation of 
this operation, as given above, you can see that 
the byte 11110000 (&FO) has acted as mask on 
the other operand, 101010101 (&AA), masking 
out the bottom half of the byte to give the result 
10100000 (or &AO). This can be extremely 
useful in a variety of applications. 

For example, if you need to deal with inputs 
from the user port on certain bits, but not on 
others, you could just mask out the bits that 
you do not require. Or if for any reason you 
want just the bottom 4 bits of any byte, you 
need only AND that byte with the value 
00001111 to mask away the top 4 bits. 
Alternatively, with a one-bit mask you can 
select any required bit from a byte . Thus a mask 
of 00000001 will select bit zero, 00000010 will 
select bit one, and so on. 

THE ORA INST RUCTION 
Just as with AND, the ORA instruction behaves 
in a similar way to its Basic counterpart, OR. It 
takes exactly the same addressing modes as the 
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------------------------------------------- ,1 

• 

MEANING RESULT IN FLAGS ADDRESSING 

AND AND memory with accumulator Accumu lato r N z ** see below 
EOR Exclusive OR memory with ace Accumu lator N z ** see be low 
ORA OR memory with accum ulator Accumu lator N z ** see below 

TRB* AND comp of ace with mem Memory z Abs + Zero page 
TSB* OR accumulator with memory Memory z Abs + Zero page 

BIT Test bits in memory with ace Flags on ly NVZ Ab s + Zero page 

Key . Only available on Master series machines . .. The following addressing modes are supported: 
Immediate Zero page indirect* Indirect indexed 
Absolute Absolute indexed Pre-indexed indirect 
Zero page Zero page indexed 

Table s/1owi11g 6502/65C12 I ogica/ i11stmctio11s 

AND instruction, and affects the same two flags modes, and affects the same two flags (Z and 
Z and N in the same way. Again the effect of N), as its two bedfellows. Here is an example: 
the operation is best understood by example: 1O101 O 1 O &AA 

10101010 &AA EOR 11110000 &FO 

OR 11110000 &FO 01011010 &5A 

11111010 &FA From the resu lt you can probably see what is 
As you can see from the result, the ORA going on. The EOR instruction works similarly 
instruction makes a bit-by-bit compa rison of its to the ORA, except that where th e 
two operands, placing a one in the result in any corresponding bits in both operands are one, it 
field where there is a one at the corresponding gives a zero bit-result. To test this in Basic, try: 
bit position in either or both of the operands, PRINT - (&AA EOR &FO) 
otherwise it sets the bit-result to zero. Again 
you can experiment with the OR operator from 
Basic. For example, try: 

PRINT -(&AA OR &FO) 
The equivalent of this in assembler is: 

LDA #&FO 
ORA #&AA 

The most obvious use for the ORA instruction 
is to set selected bits of a byte. Thus, if you OR 
the binary number 10000000 with any byte, it 
will set the top bit of that byte, without 
affecting any other bit-field. By contrast, AND 
can be used to uns et a bit as follows. If you 
AND any byte with binary 01111111, it will 
unset the top bit, leaving all other bits 
unchanged. Of course, the two 6502 
instructions AND and ORA do not write back 
the new value to the memory location; the 
result is left in the accumulator, and this is 
where the two new Master-series-only 
instructions TRB and TSB come into their own, 
as we shall see in a moment . 

THE EOR INSTRUCTION 
EOR is the last instruction of the group. Again 
it behaves just like its Basic counterpart, the 
operator EOR, and uses the same addressing 
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There are a number of uses for Exclusive OR 
operations in assembler. Many are based on a 
property discernible from the example. In the 
top 4 bits of the operation, the result is the 
complement of the first operand, while in the 
lower 4 bits, where the second operand is zero, 
the result is a copy of the firs t operand. Thus if 
we perform an Exclusive OR with the value 
&FF, we will produce the complement of the 
other operand. This can often be useful. 

Another interesting feature of the Exclusive OR 
operator, is that repeating an Exclusive OR 
operation reproduces the original operand. 
Thus, while: 

&AA EOR &FO gives &SA 
&SA EOR &FO gives &AA 

and by the same token, 
&SA EOR &AA gives &FO 

Another property of the EOR instruction is that 
it can be used to compare two bytes, since only 
when two operands are exactly the same will 
the result of an Exclusive OR be zero. The result 
can then be easily tested by checking the zero 
flag. Of course, the CMP instruction is normally 
used for comparing bytes, and it also signals a 
match by setting the zero flag. 
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THE TSB INSTRUCTION 
This new instruction is very similar indeed to 
the ORA instruction dealt with above. Its effect 
is to perform a bitwise logical OR of the 
accumulator with a specified memory location. 
The major difference is that the result appears, 
not in the accumulator, but in memory. This 
allows the operation to be used to set specified 
bits at any memory location. Indeed, it is from 
this particular application that the instruction's 
mnemonic is derived: TSB - Test and Set Bits. 
It tests by setting the zero flag in the unusual 
manner outlined below . 

To see how TSB works, consider the following: 
LOA #&80 
TSB &3000 

The first instruction loads the accumulator with 
&80 (or 10000000 binary). The second will set 
the top bit (i.e. as specified by the 10000000 in 
the accumulator) of the contents of location 
&3000, without affecting its other bit-fields. The 
zero flag will be set if the result of performing 
an AND instruction (not ORA) on the 
accumulator and the memory location would 
have been zero. This is much more use than 
setting Z according to the actual result of the 
TSB operation, since the way in which it works 
results in the Z flag reflecting the state of the bit 
(or bits) in memory which are to be reset by the 
instruction. In the case of our example, Z=1 if 
the top bit of &3000 was zero prior to the 
execution of TSB, and O if it was not. 

THE TRB INSTRUCTION 
The function of the TRB instruction is the 
reverse of TSB. Its mnemonic is again derived 
from its anticipated application. It is used to 
Test and Reset Bits . Thus the following two 
instructions: 

LOA #&80 
TRB &3000 

would simply reset (or set to zero) the top bit of 
memory location &3000, leaving the other 
seven bits unaltered. Again, this is achieved by 
using a mask of &80, or 10000000 binary. TSB, 
remember, would set the top bit under the same 
circumstances. And just as with TSB, the zero 
flag is set if the result of performing an AND 
operation between the accumulator and 
memory would have been zero. In other words, Z 
is again set to reflect the state of the bit (or bits) 
in memory which are to be altered by the TRB 
instruction. 
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Executing the instruction TRB when the 
accumulator holds the value 10000000 binary is 
very similar in effect to loading the 
accumulator with 01111111, executing an AND 
instruction with memory, and storing the result 
back in memory. Indeed, this is how users of 
the 6502 (as opposed to the 65C12) might reset 
the top bit of a memory location. 

THE BIT INSTRUCTION 
Lastly, we come to the BIT instruction. This is 
available on all versions of the 6502 processor, 
and is the only one of our six logical 
instructions which does not generate a direct 
result. In this respect it is similar to the CMP 
instruction, which we will be looking at in the 
next issue. Both BIT and CMP alter the state of 
the processor's flags, but neither of them 
change any other register or memory location. 

The mnemonic for the BIT instruction derives 
from test bits in memory with accumulator. In 
practice it is used with the accumulator holding 
a mask for the bits to be tested. Thus if we 
execute the following instructions: 

LOA #&80 
BIT &3000 

the zero flag will be set if the top bit (i.e. as 
defined by the 10000000 in the accumulator) in 
location &3000 contains a zero, otherwise it will 
be unset. In practice what the BIT instruction 
does is to perform a simulated AND operation 
with the accumulator and the memory as 
operands, but the result is not recorded. Both 
operands are left unchanged, and the zero flag 
is set according to the result of the simulation . 

If the operand supplied with the instruction is 
in memory, and not an immediate operand (i.e. 
not a constant), then two other flags are also 
altered as a result of the BIT instruction: the N 
and the V flags. These are set according to the 
original value held in memory. Unusually, they 
are not used to reflect the result of the BIT 
operation . Bit 7 of the operand is copied into 
the Negative flag, and bit 6 is copied into the 
Overflow flag (V) . This enables the BIT 
instruction to get information from any 
memory location without overwriting the 
contents of the accumulator or the X and Y 
registers . This can be useful on occasion, as you 
may appreciate, but the most common use of 
the BIT instruction is in reading the value of a 
particular bit-field of a byte held in memory. 
There is, however, an important limitation to 

31 



the use of the BIT instruction. Its addressing 
modes, as you can see from the table, are very 
limited, and because it cannot be used with 
indexed addressing of any type, it is no use for 
testing sets of data held in a table. For this 
purpose, the much more flexible CMP 
instruction must be used. 

LOGIC SIMULATOR 
To round off this month's article, I have 
included a short program which simulates the 
effects of the three instructions AND, OR and 
EOR. When it is run, it requests two binary 
numbers (8 bits each). After supplying these, 
the user should enter an "A" an "E" or an "O" to 
select the required logical instruction. The 
program then prints the result in binary and 
hex, and indicates the resultant state of both the 
Zero and Negative flags. It would be a 
relatively easy matter to extend the program to 
cover the other three logical instructions dealt 
with this month. The program, I should stress, 
is purely a simulation, and is written entirely in 
Basic. 

10 REM Assem Ver. Bl.6 
20 REM Logic Demonstration 
30 REM By Lee Calcraft 
40 : 
50 REPEAT:MODE4 
60 PROCtext 
70 acc=FNget(18,10) 
80 mem=FNget(18,12) 
90 ans=EVAL(STR$acc+FNop(18,14)+STR$m 

em) 
100 PROCput(ans,18,18) 
110 PROCflags 
120 PRINTTAB(2,31)"Space to continue o 

r Q to quit "; 

32 

130 UNTIL GET<>32:PRINT:END 
140 : 
150 DEFFNget(X,Y) 
160 N=7:Z=O:PRINTTAB(X,Y); 
170 REPEAT 
180 REPEAT:A=INKEY(O) 
190 UNTIL A=48 OR A=49 
200 Z=Z+(A-48)*2AN 
210 N=N-1:PRINTCHR$A; 
220 UNTIL N=-1 
230 Z$=STR$-Z:IF Z<16 THEN Z$="0"+Z$ 
240 PRINTSPC(5)"&";Z$ 
250 =Z 
260 : 
270 DEFFNop(X,Y) 

Rccu111ulator 

ftlef!lory 

Instruction 

Result 

Flags 

l O G I C 

DEl'IOHSTRATIOH 

18181818 

11118888 

AHO 

18188888 

z . 8 
H = 1 

Enter binary data 

&AA 

&F8 

&A8 

Then A <RHO) E <EOR) or O <OR) 

Space to continue or Q to quit 

280 PRINTTAB(X,Y); 
290 REPEAT:A$=GET$:UNTI1 A$="A" OR A$= 

"E" OR A$="0" 
300 IF A$="A" THEN op$="AND" 
310 IF A$="E" THEN op$="EOR" 
320 IF A$="0" THEN op$="0R" 
330 PRINTop$; :IF op$="0R" PRINT"A" 
340 =op$ 
350 : 
360 DEFPROCput(ans,X,Y) 
370 N$='"' :PRINTTAB (X, Y); 
380 FOR N=7 TOO STEP -1 
390 bit=2AN 
400 PRINTSTR$-((bit AND ans)>O); 
410 NEXT 
420 ans$=STR$-ans:IFans<16 ans$="0"tan 

s$ 
430 PRINTSPC(5)"&";ans$ 
440 ENDPROC 
450 
460 DEFPROCflags 
470 PRINTTAB(18,20.)"Z = ";-(ans=O) 
480 PRINTTAB(18)"N = ";-((ans AND 128) 

>0) 
490 ENDPROC 
500 : 
510 DEFPROCtext 
520 PRINTTAB(15,l)"L O G IC" 
530 PRINTTAB(13,3)"DEMONSTRATION" 
540 PRINTTAB(2,10)"Accumulator" 
550 PRINTTAB(2,12)"Memory" 
560 PRINTTAB(2,14)"Instruction" 
570 PRINTTAB(2,18)"Result" 
580 PRINTTAB (2, 20) "Flags" 
590 PRINTTAB(2,27)"Enter binary data" 
600 PRINTTAB(2,29)"Then A (AND) E (EOR 
or O (OR)" 
610 ENDPROC (ID 

Beebug December 1987 



M. . Office II is a . 
m1 . . ted smte rehensive mtegra 

comp . setting a new 
of progra~s and business standard m home 

software. "d range of 
Most of the w1 e . 

. - many of which are 
features ·1 hie on 

I ly ava1 a 
usual Y on . hundreds of 
software costmg ··1y accessed by 

d . are eas 1 
poun s - ke s to move up 
using cursor, . ./or options and and down a is 

. Return to select. 
pressmg II takes over 

Mini Office . I 
the original, high y 

where . . Office left off, 
successful M1n1 Ira features, 

·1h numerous ex 
w1 dd"tional modules, a 
two a I onvert existing 
program to c M" · Office 
Mini Office files to m1 easy 

d 60 page, II format, an a 
follow manual. 

~ =e And it's at a price every 
can afford! 

R, R+ 

Master 
Master Compact 

R. R+. Master. 
Mas ter Compact 

Tape £14.95 
5.25 " disc £16.95 
~.25 " disc £19.95 
· 3.5" disc £21. 95 

/N$TANT Mini Office II. 
Now available on a power-packed rom board! 
e Four 32k roms on one hoard packed with 128k of super fast machine code. 

e Easy lo install - no soldering needed. 
• Split second application selection. 

e Frees valuable ram space for much more data . 

• Fully rnmpatihle with the whole BBC Micro range, Aries or 
Watford shadow ram hoard, and tape, DFS, ADFS and 
ECONET tiling systems. 



Personal Ads 
Morley Teletext adaptor, ATS and support ROMs, two 
handbooks, and keystrip £80. Tel. (0920) 5406. 

Master 128 complete with Master ROM, Commstar 2, 2 
cartridges, Reference manuals 1 & 2, and Digimouse 
£400. Opus SOOK twin disc drive & 20 discs £150. 
Microvitec colour monitor 1431 £100. Or, £600 the lot, 
including some other books and programs. Tel. (0205) 
68276 after 6pm. 

Master 128 fitted with turbo co-processor and twin 
Watford 40/80 CDBOOS drives. All still under guarantee. 
C/W lnterword, Word wise 11, Microprolog, Commstar II, 
Masterfile JI, Whiteknight a.nd about 50 discs of software 
and all manuals. £850 ono. Tel. (0962) 713546. 

For sale: Studio 8 Disc £10, Castle Quest disc £6, 
Exploding Fist disc £6, Sentinel disc £6. Contact Ben at Sc 
Spencer Hill, London SW19 4NY. 

AMX Mouse with Super Art £30, Viglen 100K Single 
disc drive £30, 6502 Second Processor £50, Acorn 6502 
Development Pack £20, Hi-View £20. Also 5 Micropower 
games £15. Tel. (0256) 464889. 

HELP WANTED. BBC B+ owner wants help with tape to 
disc, none so far successful. Any help appreciated. 
Second disc drive wanted, 40/80 , must be reasonable. 
C.Butcher, 47 Clumber Drive, Gomersal, Cleckheaton 
BD19 4RP. 

BBC B O.S. 1.2 & Wordwise Plus ROM handbook £30, 
Elite Disc £10, View Cale tape £10, View File tape £10, 
Kensington tape £10, Painting tape £5, Drawing tape £5, 
Greedy Dwarf tape £5, Complete set of BEEBUG Vol's 1 
to date £30, 30 Hour Basic £5, Advanced User Guide £10. 
Tel. (0272) 784250 (eves. only). 

BBC 'B' with DNFS, A TPL ROM Board, Acorn Speech, 
Vine Micros Replay Tape/Disc ROM, £150. Acorn Z80 
2nd processor with all s/ware and manuals £150. Dual 
D/S 40/80 disc drives (MITZU) £150. Microvitec med. 
res. colour monitor £175. WW+ £35, Toolkit Plus £18, 
Disc Doctor £18, AMX Super Art & Mouse £50, AMX 
Pagemaker £25, Quinkey & s/w £25. Tel. Stevenage 
(0438) 811823 (eves.). 

BBC Master 128, 400/640K disc drive, lnterword, ADT, 
MAX, AMX Super Art & Mouse, Cartridge, Joystick, 
Office Mate and Office Master, 50+ games Elite, Repton 3, 
Sentinel etc, and all manuals. Cost £1000. bargain only 
£650. Tel. (0642) 786468. 
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BBC B TAPES: White Knight, Frogger, Morse, Drawing, 
Creative Graphics, Chemiplant, other educational tapes, 
£1 to £4 each. Tel. 01-500 7476 after 5pm. 

Viglen Console for Master 128 complete with power 
supply unit. Bargain at £40. Sorry, no offers. Tel. Cooden 
(04243) 4500. 

System Delta with Inter/View Link & Advanced 
Reference Manual £45, Disc software: Stryker's Run £6, 
Grand Prix Construction Set £6, Graphic Adventure £12, 
The Hobbit £7, BBC Bonanza compilation £9, Dr Who & 

the Mines of Terror £8. Tel. (0242) 513264. 

BBC software on tape games and serious software all at 
reasonable prices. Can be bought as a whole or separate. 
Tel. Hull (0482) 640654 (eves.). 

Microvitec 1451 Monitor, nearly new, £190. 6502 second 
processor, as new, £90. A TPL Sidewise board with RAM 
£30. Unopened BBC Monitor ROM £15. Tel. 01-524 2539. 

Wordwise Plus ROM with Bruce Smith's book £25, 
Watford ROMSPELL with manuals £18, or both for £39. 
Tel. (0234) 750050. 

Master Compact with second drive , Microvitec 1451 
colour monitor, RS232, joystick, Mertec Companion 
upgrade , Viglen ROM cartridge adaptor, printer cable. 
As new £700. Tel. Oxford (0865) 739766. 

BBC ROMs, MAX £10, Disc Doctor £12, Computer 
Concept's Graphics ROM £10, Castle Quest, Fortress, 
Frenzy on disc £3 each. Casio FX-702P calcu lator with 
printer and cassette interfac e £65. Tel. 01-960 8820. 

WANTED Torch Unicorn for BBC. Tel. 01-206 0544. 

Dataproducts professional daisy wheel printer model 
BSD with handbook plus lots of accessories, e.g. single
sheet feeder, ribbon , daisy wheels, etc. £375 ono. tel. 
(0727) 66849. 

TYPEASY typing course for BBC, new £6. Epson MX80 
dot matrix printer in VGC, £90. Viglen perspex printer 
stand 80 col, new £12. Tel. (0234) 750050. 

Aries B32 and B12 with 16K RAM, boxed with 
instruction manuals, £85. Tel. Chesterfield (0246) 74436. 

BBC Master 128 brand new only £335. Tel. Bedford 
(0234) 67067 (eves.). 
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Feature ADE+ 

Nuni>er of ps<>udo-<,ps 6-4 
Use <X altavailable RAM Yes 
Macros v ... 
Stnng furciiono Yes 
True macro lbrari&s v .. 
Rolocatabie ou1put Yes 
Url<&r with lbrarios Yes 
High iewl constructs Yes 
Use any editor? Yes 
Nuni>er ol onor n,port& 39+warnings 
6SCOO oxtendod opoodos Alt 
Switch elf 65C12 opoodos Yes 
ROMslzo 32K 
D,sassembler Symbolic 

_ , Label restrictions No 

- Runs on BBC B, B+, Master, Compact, 
ADFS,DFS,ANFS,NFS 

- Full use of all available RAM 
- Intelligent memory management 
unit(MMU) 

- User switches on all main features 
- Automatic search for macros on disc 
- Assemble absolute or relocatable code 
- Source program tokenised or full text 
- REPEAT .. UNTIL, WHILE.WEND 
etc. high level language constructs 

- Macros nestable to any depth 
- Excellent error diagnostics 
- Linker 
- Editor and symbolic disassembler 

ovided 

BBC Basic MACIIOM 

4 36 
No No 
No Yes 
Yes No 
No 
No 
No 
Vos 
No 
3+BASlCens 
65C12orly 
No 
16K 
No 
Yes 

Versions and prices 
&commfflded#or-rCompa:L . 
ADE+ MMU and 65COO series assembieron disc 
(3.5" ADFS). 32K sideways RAM roqulrod. 

£42.00 + vat 

&commfflded#orBBC B, B+ -
ADE+ MMU and65COOseries assombieron2 
16K EPROMS with DFS 5.25" utilities disc . 

£46.00 + vat 

&commfflded#or-128, turbo_ 
ADE+ MMU and 65COO series assembier on 
EPROM canridgo with 5.25" DFS utility disc. 

£49.00 + vat 

Upgrm. 
ADE to ADE+ (upgradoto oilherdisc, 
EPROM or cartridge, you must sond in ADE 
ROMctip ) 

£27.00 + vat 

Upgrm. 
ASM to ADE + (upgrade to either disc, 
EPROM or canridgo , you muSI sond In ASM 
ROM chp) 

£35.00 + vat 

The Ultimate Assembly 
Language Development Tool 
ADE+ is a 65COO series assembler system 
supporting all the mnemonics of the 65C12 
used in the latest BBC miaocomputen; plus the 
addttional "Rockwelr instrudions . ADE+ is fast , 
faster in fad than the in-built BASIC assembler 
and all rival products that we have tested . The 
assembler produces absolute code that can be 
"RUN or linker modules that can be merged with 
the output from other programs using the ADE+ 
linker. ADE+ supports a powerful linker which 
drastically ruts assembly time; a feature 
normally only found on minis and 
mainframes . The linker will even link the output 
from compiler,; wtth your assembly language 
programs. Full library support for both the linker 
and the assembler is provided - fast searching 
for unknown instruct.tons in a random access 
macro library. ADE+ is a modular system wtth 
many modules to add later ; Le. a mouse based 
edttor & a ZBO cross assembler ! A print 
spooling system uses sideways RAM as a print 
buffer to eliminate wM ing time ; your listing runs 
off as a background job ! Use the print spooler 
from BASIC or your own programs . ADE+ uses 
ALL available memory. Wrth a second 
processor attached the 10 pnocessor spare 
memory is used as a buffer to reduce the 
amount of disc aooess. All available memory is 
handled t,v ADE +'s intelligent memory 
management module . Use your own favourite 
edttor or the one provided. Assemble from disc 
or memory. Ful utiltties including librarians, 
converter for BBC BASIC etc. ADE+ must be 
the bargain of 1986171 
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It operates at 
4 million instructions 

per second. 

It's the world's fastest 
microcomputer. 

It has been voted 
thel987 

microcomputer 
of theyeai 
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UK BULLETIN BOARDS 
Continued from Vol.6 No.6 TBBS West Midlands 0384 635336 

RSGB 0707 57477 18. 00-08.30 (London) 

24 Hours (Hertfordshire) 300/300 

1200/75 Viewdata 
Techno Fresh Systems 0570 423082 

SABBS 0698884804 24 Hours (Dyfed) 

24Hours (Larkhall) 300/300 1200/75 

300/300 Technoline 014509764 
24 Hours (London) 

SBBS The Irishman 0247 455162 1200/75 Viewdata 

21.00-09.00 (N .Ireland) 
300/300 Telemac 15, OBBS 0625 33703 

24 Hours 300/300 

SBBS Watford 0923 676644 
21.00-08.00 (Hertfordshire) Timestep 0440 820002 

300/300 (Suffolk) 1200/75 

SBBS Stevenage 0438 722128 TUG London 01200 7577 

24 Hours (0800- (Stevenage) 24 Hours (London) 

2300 ringback) 300/300 300/300 

Stoke ITEC 0782 265078 TUG Board II 0214441484 

24Hours (Stoke-on-Trent) 20.00-08.00 (Birmingham) 

1200/75 Viewdata 300/300 

Swafax 0622 850440 WBBS Wimbledon 015423772 

24Hours (Kent) WE 19.00-02.00 (London) 

1200/75 Viewdata 1200/75 & 300/300 

TBBS Blandford 0258 54494 Additional Boards 
24Hours (Dorset) 

300/300 Club 1512 012048755 
24 Hours 1200/75 300/300 

TBBS London 01348 9400 
24 Hours (London) EBBS No.I 0274 541156 

300/300 & 1200/75 24Hours (Bradford) 
1200/75 300/300 

TBBS London NW 01200 7577 
24 Hours (London) Enterprise BBS 0482 868388 

300/300 & 1200/75 after 10pm or Beverley, Humberside 
ring & request 1200/75 

TBBS Rovereed 01542 4977 
24Hours (London) HBBS Aberdeen 0224 632570 

300/300 24 Hours (Aberdeen) 
1200/75 300/300 

continue on page 40 

Please notify us of any changes or omissions to the information published here. 
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UPDATE 

USER 
GROUPS 

BOCHUM 
West Germany 

GERACUS 
German Acorn User Club . 

Contact: 
Roul Sebastian John, 

Wassertrasse 475, 
4630 Bochum 1, 
West Germany 

BIRMINGHAM 

A new user group is 
being formed as from 

12th January next. It will 
meet on the second 

Tuesday of each month at 
the Headquarters of the 
Midland Radio Society, 
Unit 5 Henstead House, 

Henstead Street, 
Birmingham 5. 

Contact Michael Nyman 
on 021-382 3606 for more 

information. 

TSPECIAL OFFER 
POLAROID PALETTE 

FOR THE B.B.C. MICRO 
System includes 
Auto processor, 
Cutter Mounter , 
Sample Films . 

The simple way to 
instant 35mm 
presentation 
slides, prints 
and overhead 
transparencies . 

£490 (+VAT) 

··~ 
To take advantage of this limited period offer please send 
your order to : Robin Cartwright Polaroid (U.K.) Ltd., 
Ashley Road , St. Albans , Hertfordshire AL 1 SPR. 

! l Please debit my Polaroid Account No: .. 

I I Cheque for full order value enclosed (£563.50 inc VAT) ..... 

I J Please debit my Access Account No : .... 
Barclaycard Account No: .. 

Name ... ... Address ...... 

........ Signature .... 

ELECTRIC PROCESSOR/ILLUMlNATEO CUTTER MOUNTER £50 EXTRA ( + VAT) 

=Polaroid 
Po<~'""' ·•''"9'"~"'""--' ·"'""•"""c"'"°'•-•"""~ ""'" us• 

ADVERTISING IN BEEBUG 

For advertising details, please contact 
Yolanda Turuelo 

on 
(0727) 40303 
or write to 

Dolphin Place, Holywell Hill, 
St Albans,Herts.ALl lEX 



C 

• 

' • -~ASY~~;; ~-----c:--- _,... 
69 SIDWELL STREET· EXETER· DEVON EX4 6PH · TELEPHONE EXETER 0392 37756 

lntemat,onal D,sir,butors ,n Atr,ca Australia Belgium Canada Cyprus. Greece Holland_ Hong Kong Iceland_ New Zealand Mana. Norway. Por1uga1 Sweden. U A E 

Business Ads 
THE SCRAMBLER FOR BBC B, Master and Compact. The system that will help you 
comply with the Data Protection Act. ENCODE your disc files of any size or type from 
within SCRAMl3LER's comprehensive DFS/ ADFS Menu system .Your own unique 
PASSWORD (supplied under separate cover). Ideal for schools. £19.95 (p&p inc). 
Supplied on ROM. Number 3 Software, 3 Dairy Farm Court, Attleborough, Norfolk 
NR172BT. 

co11ti11ued from page 38 

HBBS No.I 
24Hours 

Hull BBS PC System 
24 Hours 

lnfocom 
24 Hours 

40 

0274 42957 
(Bradford) 
1200/75 300/300 

0482 20909 
(Hull) 
1200 /75 300 / 300 

0214769881 
(Birmingham) 

Intaview 
24 Hours 

Madhouse 
24 Hours 

1200/75 300/300 
0216225010 
(Birmingham) 
1200/75 

0614778405 
(Manchester) 
1200/75 300/300 

Please notify us of any changes or omissions 
to the information published here. 
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THE 
MASTER 
PAGES 

Devoted to the Master 
Series Computers 

We have another useful utility 
for Master and Compact users 
this month in the form of a 
fast and efficient back-up 
facility for those with a single 
disc drive. A further selection 
of hints and tips rounds off 
our Master pages. Note, 
however, the Modular 
Assembler which follows the 
Master pages, as this can 
exploit the additional memory 
of the Master and Compact to 
good effect. 

Hints & tips, programs and 
articles, short or long, will be 
most welcome for publication 
in our Master pages. Let's hear 
from you. 
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MASTER 
SERIES 

SINGLE DRIVE 
ADFS BACKUP 

P.J.Short presents a useful utility that 
enables an ADFS disc to be backed up 
quickly and efficiently on a Master or 
Compact using only a single drive. 

Making backup copies of double-sided 80 
track ADFS format discs is a long and 
tedious activity. It involves over 80 disc 
swaps, as the standard backup utility uses a 
relatively small buffer area to hold the data 
being copied. This program is designed to 

speed up and simplify the task on a BBC Master or Compact, 
by using a large proportion of all ava ilabl e RAM - main, 
sideways and shadow - as a buffer. By copying the disc content 
in "chunks " of 96 Kby tes, it is possible to back up a double 
sided 80 track disc with only 15 disc swaps. 

USING THE PROGRAM 
When the program is run you are asked to place the source disc 
in drive O and then press the spa ce bar. The program reads the 
size of the disc (40, 80 or 160 tracks) and the title of the root 
directory, both of which it displays in a screen window. If the 
disc appears to be empty (a zero value for the mast er sequence 
number on the disc), you will be prompted to confirm that the 
backup should continue. 

You now place the target disc in the drive and press the space 
bar again. The program checks the formatted size of this disc 
and flags any difference from that of the source disc. The target 
disc must be the same size and format as the source disc, and 
should be replaced if a difference is reported. If the target disc 
appears not to be empty (a non-zero value for the master 
sequence number), you will be asked-to confirm the intention 
to overwrite its existing contents. 

The process of copying from the source to target disc now 
commences with disc changes being prompted as required. The 
progress of the back-up process is shown by a display of the 
numbers of the tracks currently being read from or written to. 
When copying is completed you will be offered the choice of 
backing up another disc or leav ing the program. 

PROGRAM NOTES 
The drive on which copying takes place is preset to O in line 
150. The program uses the ADFS general read/write routine 
(OSWORD &72) to access blocks of 16k bytes on disc . The 
routine is called via the Basic function FNsector, to read from 
the source disc into a buffer area in either main or shadow 
memory. Data is written from the buffer area to the target disc. 
The reads and writes alternate as back-up proceeds. 
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As noted earlier, the program copies "chunks" 
of up to 96 Kbytes at a time from source to 
target disc. The sequence for achieving this is as 
follows: 

1. Read a 16k byte block into a buffer in main 
memory. 

2. Copy the contents of the buffer into 
sideways RAM bank 4 using *SRWRJTE. 

3. Repeat operations (1) & (2) three times, but 
using RAM banks 5, 6 & 7 successively. 

4. Read the next block into main memory. 

5. Read a further block into shadow memory, 
selected by *FXl 08, 1. 

6. This block is then the first lo be written to 
the target disc, at the correct location relative 
to its position in the 96k byte "chunk". 

7. Main memory is re-selected by *FX108,0 
and the block held there written to the target 
disc. 

8. The content of sideways RAM bank 7 is 
copied back to the main memory buffer using 
*SRREAD and from there to the target disc. 

9. Cycle 8 is repeated successively for RAM 
banks 6, 5 & 4. 

Note that HIMEM is set to &3000 to provide 
room for the buffer areas in main and shadow 
memory. In principle HIMEM could be set to 
&3COO and still provide a 16 Kbyte buffer. 
However, this could lead to uncertainty 
regarding the location of the Basic stack. With 
IIIMEM at &3000, the Basic stack is guaranteed 
lo be in main memory. 
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10 REM Program ADFSback 
20 REM Version Bl.23 
30 REM Author P.J.Short 
40 REM BEEBUG December 1987 
50 REM Program subject to copyright 
60 : 

100 MODE7 
110 buffer=&3000 
120 HIMEM=buffer 
130 DIM osblock 15 
140 osword=&FFFl 
150 drive=O 
160 PROCscreen 
170 ON ERROR PROCerror 
180 REPEAT:REPEAT 
190 maxblk=FNinitsource(drive) 
200 UNTIL maxblk>O 
210 REPEAT UNTIL FNcheckdest(drive , max 

blk) 
220 PROCbackup(drive , maxblk) 
230 PROCwindowl 
240 CLS 
250 PRINTTAB(O, l) "Job completed" 
260 UNTIL NOT FNconfirm( "Backup anothe 

r disc? ") 
270 VDU26, 12 
280 END 
290 : 

1000 DEF PROCerror 
1010 CLS 
1020 IF ERR<>l7 PRINTTAB(0, 2); :REPORT 
1030 PROCwindowl 
1040 CLS 
1050 PRINTTAB(O, l) "Job aborted/failed" 
1060 IF FNconfirm( "Exit program? ") THEN 
VDU26, 12:END 
1070 CLS 
1080 PROCwindow2 
1090 CLS 
1100 PROCwindow3 
1110 CLS 
1120 ENDPROC 
1130 : 
1140 DEF FNconfirm(prompt$) 
1150 LOCAL key 
1160 PRINTTAB (0, 4) prompt$CHR$134 "<Y/N>" 

CHR$135; 
1170 *FX21 
1180 REPEAT 
1190 key=GET AND &DF 
1200 UNTIL (key=89) OR (key=78) 
1210 CLS 
1220 =(key=89) 
1230 
1240 DEF FNinitsource(drive) 
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1250 LOCAL sectors , name$, sequence 
1260 PROCmountsource(drive) 
1270 IF FNsector(buffer,FALSE,drive,O, 7 

*256)<>0 PROCreaderror 
1280 sectors=(buffer 1252) AND &lFFFFF 
1290 name$="" 
1300 FOR I%=0 TO 17 
1310 name$=name$+CHR$(buffer?(I %+5l2+l2 

41)) 
1320 NEXT 
1330 sequence=buffer?512 OR buffer?(512 

+1274) 
1340 PROCwindowl 
1350 CLS 
1360 PRINTTAB(O, l) "Source disc is "CHR$1 

31; (sectors DIV 16) CHR$135"track ADFS" '" 
format. "TAB(0, 4) "Root title is "CHR$13lna 
me$; 

1370 IF sequence=O PROCwindow2:PRINTTAB 
(0, l) "Source disc appears to be empty! " : 
IF NOT FNconfirm( "Continue backup? ") THE 
N =O 

1380 =(sectors-1) DIV 64 
1390 
1400 DEF FNcheckdest(drive , maxblk) 
1410 LOCAL sectors,name$ , sequence 
1420 PROCmountdest(drive) 
1430 IF FNsector(buffer , FALSE,drive , O, 7 

*256)<>0 PROCreaderror 
1440 sectors=(buffer 1252) AND &lFFFFF 
1450 name$="" 
1460 FOR I%=0 TO 17 
1470 name$=name$+CHR$(buffer?(I %+512+12 

41)) 
1480 NEXT 
1490 sequence=buffer?512 OR buffer?(512 

+1274) 
1500 IF ((sectors-1) DIV 64)<>maxblk TH 

EN PRINTTAB(O, l) "Target disc is"CHR$131; 
(sectors DIV 16)CHR$135"track ADFS"'" for 
mat , ie the wrong size. " :PROCspace:=FALS 
E 

1510 IF sequence<>O THEN PRINTTAB(O, l) " 
Target disc is not empty 1 "'" Root title i 
s "CHR$131name$:IF NOT FNconfirm( "Overwri 
te contents? ") THEN =FALSE 

1520 =TRUE 
1530 
1540 DEF PROCscreen 
1550 ?&DO=?&DO OR 2 
1560 FOR I%=0 TO 24 
1570 PRINTTAB(O, I%)CHR$132CHR$157CHR$13 

5TAB(36, I%)CHR$132CHR$157CHR$32CHR$156; 
1580 NEXT 
1590 ?&DO=?&DO AND &FD 
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1600 PRINTTAB(4, 0)CHR$14l"Single Drive 
ADFS Disc Backup"TAB(4, l)CHR$14l"Single 
Drive ADFS Disc Backup" ; 

1610 J%=3 
1620 REPEAT 
1630 FOR I%=J% TO J%+5 
1640 PRINTTAB(3, I%)CHR$156 
1650 NEXT 
1660 J%=J%+7 
1670 UNTIL J%>23 
1680 ENDPROC 
1690 
1700 DEF PROCwindowl 
1710 VDU28, 4, 8, 35,3 
1720 ENDPROC 
1730 : 
1740 DEF PROCwindow2 
1750 VDU28,4,15,35 , 10 
1760 ENDPROC 
1770 : 
1780 DEF PROCwindow3 
1790 VDU28, 4, 22, 35,17 
1800 ENDPROC 
1810 
1820 DEF PROCspace 
1830 PRINTTAB(0, 4) "Press"CHR$134"<SPACE 

>"CHR$135"when ready " ; 
1840 *FX21 
1850 REPEAT UNTIL GET=32 
1860 CLS 
1870 ENDPROC 
1880 
1890 DEF PROCmountsource(drive) 
1900 PROCwindow2 
1910 PRINTTAB(O, l) "Place source disc in 
drive ";drive 
1920 PROCspace 
1930 ENDPROC 
1940 
1950 DEF PROCmountdest(drive) 
1960 PROCwindow3 
1970 PRINTTAB(O, l) "Place target disc in 
drive " ;drive 
1980 PROCspace 
1990 ENDPROC 
2000 
2010 DEF PROCbackup(drive , maxblk) 
2020 LOCAL block , top 
2030 block=O 
2040 REPEAT 
2050 PROCmountsource(drive) 
2060 top=block+6 
2070 IF top>maxblk THEN top=maxblk+l 
2080 PRINTTAB(0, 2) "Reading from tracks 

"; (block *4)" to "; (top*4-l); 
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2090 PROCgetchunk(block ,maxblk ,dr ive ) 
2100 CLS 
2110 PROCmountdest(drive) 
2120 PRINTTAB(0, 2) "Writing from tracks 

";(block*4)" to ";( top *4- 1); 
2130 PROCputchunk(block ,maxblk , drive) 
2140 CLS 
2150 block=block+6 
2160 UNTIL block>maxblk 
2170 ENDPROC 
2180 
2190 DEF PROCgetchunk(startblk ,maxblk, d 

rive) 
2200 LOCAL block , ram 
2210 block=startblk 
2220 ram=4 
2230 *FX108,0 
2240 REPEAT 
2250 PROCgetblock(buffer , drive ,block*64 

) 

) 
2260 IF ram<~7 PROCputtoSRAM(buffer, ram 

2270 ram=ram+l 
2280 IF ram>8 THEN *FX108, 1 
2290 block=block+l 
2300 UNTIL (block>maxblk) OR (block>sta 

rtblk+5) 
2310 *FX108, 0 
2320 ENDPROC 
2330 
2340 DEF PROCputchunk(startblk,maxblk,d 

rive) 
2350 LOCAL block , ram 
2360 block=startblk+5 
2370 ram=9 
2380 *FX108, 1 
2390 IF block>maxblk ram=ram-block+maxb 

lk:block =maxblk 
2400 REPEAT 
2410 IF ram<9 THEN *FX108, 0 
2420 IF ram<=7 PROCgetfromSRAM(buffer, r 

am) 

) 
2430 PROCputblock(buffer , drive,block*64 

2440 ram=ram- 1 
2450 block=block - 1 
2460 UNTIL (block<startblk) 
2470 ENDPROC 
2480 
2490 DEF PROCputtoSRAM(address,bank) 
2500 OSCLI("SRWRITE "+STR$~address+" +4 

OOO 8000 "+STR$bank) 
2510 ENDPROC 
2520 
2530 DEF PROCgetfromSRAM(address,bank) 
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2540 OSCLI("SRREAD "+STR$~address+ " +40 
00 8000 "+STR$bank) 
2550 ENDPROC 
2560 : 
2570 DEF PROCgetblock(address,drive,sec 

tor) 
2580 IF FNsector(address,FALSE,drive,se 

ctor ,&3000)<>0 PROCreaderror 
2590 IF FNsector(address+&3000 , FALSE, dr 

ive , sector+48 ,&1000)<>0 PROCreaderror 
2600 ENDPROC 
2610 
2620 DEF PROCputblock(address , drive , sec 

tor) 
2630 IF FNsector(address , TRUE, drive , sec 

tor ,&3000)<>0 PROCreaderror 
2640 IF FNsector(address+&3000,TRUE,dri 

ve , sector+48 , &1000)<>0 PROCreaderror 
2650 ENDPROC 
2660 : 
2670 DEF FNsector(address , write , drive , s 

ector ,byt es) 
2680 LOCAL A%, X%, Y% 
2690 ?osblock=O 
2700 osblock!l=address 
2710 osblock?8=sector MOD 256 
2720 osblock?7=(sector DIV 256) MOD 256 
2730 osblock?6=((sector DIV 256) DIV 25 

6) OR ( (drive*32) AND &EO) 
2740 osblock?9=(bytes - l)DIV256+1 
2750 osblock!ll=bytes 
2760 IF write THEN osblock?5=&0A ELSE o 

sblock?5=&08 
2770 A%=&72 
2780 X%=osblock MOD 256 
2790 Y%=osblock DIV 256 
2800 CALL osword 
2810 =?osblock 
2820 
2830 DEF PROCreaderror 
2840 LOCAL A%,X%,Y% 
2850 A%=&73 
2860 X%=osblock MOD 256 
2870 Y%=osblock DIV 256 
2880 CALL osword 
2890 error=osblock?3 
2900 IF error THEN $&100=CHR$0+CHR$199+ 

"Disc error "+STR$(error AND &7F)+" at : 
"+STR$(osblock?2 DIV 32)+" / "+STR$(!os 

block AND &1FFFFF)+CHR$0 ELSE $&100=CHR$ 
O+CHR$222+"Channel"+CHR$0 
2 910 CALL &100 
2920 ENDPROC 
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~'--- --------- -------------------------------

flllll Hints 
EDITORIAL RESCUE 
Dennis Weaver 
If your machine hangs when you are using the 
Editor, you can usually rescue your text by 
clearing the machine with Ctrl-Break, and then 
saving the contents of RAM with: 

*SAVE filename EOO +n 
You must replace n by the length of the file in 
hex. This only needs to be approximate, and 
can be wildly long if you are unsure of the 
length. Once you have made the save, turn off 
the machine to clear any nasties, and then 
execute 

*EDIT filename 
and use the Editor to clean up your file. You 
will need to check it through quite carefully, 
because it may well contain duplicated lines, 
which will need to be deleted. 

DIRECT SCREEN ACCESS 
Jonathan Wilkinson 
When shadow memory is enabled, using 
*LOAD and *SA VE in the usual way to load 
and save screens will refer to main memory 
rather then screen memory. Using the ADFS, 
you can modify these commands as follows: 

*LOAD <fsp> FFFE<nnnn> 
where <nnnn> is the hexadecimal value 
HIMEM would assume if shadow memory was 
NOT enabled. The screen will then be loaded in 
correctly. Similarly: 

*SAVE <fsp> FFFE<nnnn> +5000 
will save screen memory to disc for modes 0, 1, 
and 2. Change the 5000 to suit other modes. 
These modifications will work whether or not 
shadow memory is enabled, and in any mode. 

EDITORIAL HELP 
Dave Somers 
Also on the subject of the Master's editor, did 
you know it's possible to have on-screen help as 
an aide memoire? When in the editor, you just 
press Shift-fS to change screen mode, except 
that if you enter D, the screen will change to 
mode O and the upper part will contain help 
text and a function keystrip. When you press 
any of the function keys, the upper display will 
then show details of the action that the function 
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key performs. If instead of selecting mode D, 
you select mode K, the screen display will 
change to mode O and a function key strip will 
appear at the top. Like some of the other 
options in the editor, these are stored in the 
CMOS RAM ready for when you next use EDIT. 

MASTER ROM • ADT CLASH 
David Graham 
If you are using the Master ROM and also have 
ADT fitted in your machine, the *FCOPY 
command will not work properly if ADT is in a 
higher priority socket. You can get around this 
by making use of the Beebug "B" convention. 
Just preface commands directed to the Master 
ROM with a "B". Thus FCOPY becomes 
BFCOPY. Alternatively, you could reverse the 
priority of the two ROMs, but this will prevent 
access to ADT's FCOPY command. 

MUSICAL TIMING 
Jonathan Wilkinson 
When using the MS00/5000 music synthesiser 
with a Master, which also contains the ADT 
ROM, there can sometimes be problems. IF the 
music goes out of tempo, then you should use 
*UNPLUG n where n is the number of th ROM 
socket containing the ADT ROM. (To find out 
which, execute *ROMS). Then press Ctrl-Break. 
Note that these comments about ADT should not give you the 
idea that this ROM is poorly written. It is a well written, 
stable and most useful product. 

APPENDING BASIC 
Dennis Weaver 
This short EXEC file can be used to append a 
Basic program to the one currently in memory. 
Ideally the EXEC file should be placed in the 
library directory of your disc, where it can be 
called by typing • APPEND (assuming you 
saved it as file "APPEND"), and that your 
library is assigned. 

*KEY0VDU211MVDU6:INPUT"Prog Name?"FI 
LE$:A%=TOP-2:0S. ("LOAD "+FILE$+" "+STR$ 
-A%) IM 

*FX15,l 
*FX138,0,128 
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THEBEEBUG 
MODULAR 

ASSEMBLER 
Barry Christie describes a modular assembler program 
which allows assembler source files to be split into 
manageable units. A special facility permits assembly 
into sideways RAM 011 a Master or Compact. 

One of the problems with the Beeb's built-in 
assembler is that it is cumbersome to use when 
dealing with long source code programs. Firstly, 
you can easily run out of memory when 
assembling, because both source and object code 
must be held in memory at the same time. Secondly, 
very long source files can be quite cumbersome to 
use simply because of their length. The BEEBUG 
Modular Assembler gets around both of these 
problems by allowing you to split up your source 
code into small and manageable modules. 

On a Master and Compact, the memory problem is 
further improved by making use of sideways RAM 
to hold the object code generated by the assembler. 
An added bonus of modular assembly is that it 
encourages a structured approach to assembly 
programming, and makes it easier to create libraries 
of commonly used code, which can be incorporated 
as separate disc-based modules in any number of 
different programs . 

USING THE MODULAR ASSEMBLER 
Since it is easiest to explain the way in which the 
program works by direct example, we will begin by 
getting the assembler up and running. First of all, 
type in the program and save it away. Next type in 
and save the two example modules listed as 
Modu/01 and Modu/02. Each should be saved away 
under the name given. Modules have a common 
root name which is set up in the program, as 
described later. Now when you run the Modular 
Assembler, it will display a set of parameters, and 
wait for the space bar to be pressed. 

When you do this it will begin to load in and 
assemble the two modules, giving assembly address 
and length of code for each module. If the assembly 
terminates without error, you will be prompted to 
press function key f8 to save the assembled code, 
and then, if you wish, to press f9 to load and run the 
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assembled code. If all goes well, the example 
modules should cause the following message to 
appear on the screen: 

This text was assembled on module 1 
This text was assembled on module 2 

The assembler contains a reasonably sophisticated 
error trapping routine which should keep you 
appraised of any errors. Where appropriate, the full 
line in error will be listed for subsequent correction. 
Moreover, if the error occurs in one of the modules 
(rather than in the Modular Assembler itself), it will 
be individually loaded from disc, and again the 
error line will be listed out in full. To assist in 
debugging assembler modules, the first four 
function keys are set up as follows: 

fO Load in Modular assembler 
fl Save Modular assembler 
f2 Load Module 
f3 Save module 

in the case of f2 and f3, you will need to supply the 
number of the module required (in two digit form -
see later), together with an end quote("). 

HOW IT WORKS 
Essentially the program appends each module in 
turn to itself, assembles its contents, then deletes it 
and appends the next. Since it is necessary to 
perform a two-pass assembly, the whole process is 
repeated, with error signalling on the second pass 
only. As the code is generated, it is placed directly 
into RAM (above HIMEM on a model B, and at 
&C400 on a Master or Compact). On Master Series 
machines, the assembled code is then removed after 
each module has been assembled, and placed into 
sideways RAM for safe keeping. Two banks of SWR 
are used (see line 1150), one to temporarily hold all 
filing system data from the RAM area &C400, the 
other to hold the assembled code, before it is saved 
to disc at the end of the process. 
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TAILORING THE SYSTEM 
If you are going to use the assembl er for your ow n 
code, th en you will ne ed to ins ert your own data at 
two points in the program. The first is at lines 1030 
to 1070. Here you should inse rt th e root name of 
your source modules, the filename that you wish to 
be us ed for the object code, th e number of active 
modules, and the load and execution address of the 
final code. 

The o th er point at which data may need to be 
changed is .:it lines 1370 to 1410. This area holds any 
variables or addresses th a t any o f your modu les 
may need. As you can see, we have used 1380 and 
1390 to define some of the mo st use ful opera tin g 
sys tem entry points. I should s tr ess tha t none of 
th ese are u se d by th e Modul a r Assembler its elf, 
though o n e, oswrch, is u sed in th e exa mple 
modu les. 

5000 \ MODULE l 
5010 \ Filename ModulOl 
5020 LOA #22 
5030 JSR os wrch 
5040 LOA #7 
5050 JSR os wrch 
5060 LOY #0 
5070 . loopl 
5080 LOA textl , Y 
5090 BEQ outl 
5100 JSR os wrch 
5110 INY 
5120 JMP loopl 
5130 
5140 .textl 
5150 EQUS "This text was assembled on M 

odule 1" 
5160 EQUW &OAOO 
5170 EQUB 0 
5180 . outl 
5190 ] :ENOPROC 

THE MODULES 
Modules are very easy to create, as you can see 
from the examples. The rules are very simple. Each 
modu le must have line numb ers which beg in at 
5000 or greater. Modules may use similar line 
numbers, or not, as you wish. Each module must 
terminate with the following: 

] : ENDPROC 
The filename of each modul e should consist of a 
root name (the same as tha t supplied by the user in 
the Modular Assembler itself) , followed by two 
digits . These indicate the order in which the 
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modules are to be assembled, and must start with 
01. The root name for th e modules u sed in the 
exa mple is Madu/, and th e two modules have 
filenames Modu/01 and Modu/02. It is probabl y 
advisable to place the mo du le nam e and number as 
a comment at the start of each modu le, as we have 
done in the examp le. 

If you wish that a set o f modul es should form a 
continuous piece of code, as in the example, then be 
careful with the RTS ins truction. There should be 
one of these at the end of your final routine, but you 
d o no t necessa rily need one at th e en d of each 
modu le. All the code before the end -square bracket 
in eac h m od ul e should be written in assembler -
even th e very fir s t lin e of a modu le. Thus al l 
comm ents should be preceded by a "/" character, 
not a REM. Additionally, you mu st take care nol lo 
duplicate label nam es in different modu les, since 
this will confuse the assembler. 

5000 \ MODULE 2 
5010 \ Filename Modul02 
5020 LOY #0 
5030 .loop 
5040 LOA text , Y 
5050 BEQ out 
5060 JSR oswrch 
5070 INY 
5080 JMP loop 
5090 
5100 .text 
5110 EQUS "This text was assembled on M 

odule 2" 
5120 EQUW &OAOO 
5130 EQUB 0 
5140 . out 
5150 RTS:] :ENDPROC 
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PROGRAM NOTES 
The program automatically detects whether it is 
being used on a model B or a Master Series 
machine, and configures itself accordingly. The title 
banner indicates which mode of assembly is being 
used . 

On the model B, as ever, mem ory may be a 
problem. If in doubt, keep your modules relatively 
short. It is possible to redistribute the amount of 
RAM used for modules and for the assembled code 
on a model B. Modules are stored up to the value of 
LOMEM, and the assembled code is stored above 
HlMEM. These two parameters are set up in line 
110 . On a model B, th e object code can be a 
maximum of 4K in length, with the current settings. 
On a Master or Compact, the limit is 16K, with a 
maximum of 4K for the object code genera ted by 
each module . 
Save this program under the name ModAssC. 

10 REM Program Modular Assembler 
20 REM Version B 1.0C 
30 REM Author Barry Christie 
40 REM BEEBUG December 1987 
50 REM Program subject to copyright 
60 

100 Z%=INKEY(-256) :IF Z%=253 OR Z%=245 
THEN Z%=TRUE ELSE Z%=FALSE 

110 MODE135:IF Z% THEN LOMEM=&5COO ELS 
E LOMEM=&4COO:HIMEM=&5C00 

120 ON ERROR PROCerrorrnessage:VDU6:PRI 
NT' 11 :VDU26:PRINTTAB(0,20); :END 

130 SWR=Z% 
140 PROCinitialise 
150 PROCdisplay 
160 PROCassembleprogram 
170 PROCsaveobjectcode 
180 PRINT'' :VDU26:PRINTTAB(0, 22); 
190 END 
200 : 

1000 DEF PROCinitialise 
1010 REM Replace the 5 values below wit 

h your own data 
1020 
1030 source$="Modul" 
1040 object$="0bject" 
1050 sourcemodules %=2 
1060 realloadaddress$="&3000" 
1070 executionaddress$="&3000" 
1080 
1090 *KEYO LOAD"ModassC"IM 
llOO *KEYl SAVE"ModassC" IM 
1110 OSCLI ("*KEY2 LOAD"+CHR$34+source$) 
1120 OSCLI("*KEY3 SAVE"+CHR$34+source$) 
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1130 OSCLI ("*KEY9 *RUN "+object$+ " IM") 
1140 IF SWR THEN SWR$="SIDEWAYS" ELSE S 

WR$="USER RAM" 
l150 IF SWR THEN filesocket$="6" :codeso 

cket$= "7" 
1160 procloadaddress%=TOP -2 
l170 IF SWR THEN PROCfileinforrnation("S 

RWRITE") 
l180 ENDPROC 
1190 
1200 DEF PROCdisplay 
1210 heading1$= " "+STRING$(38,"=")+" " 
1220 heading2$=CHR$129+CHR$157+CHR$141+ 

CHR$135 
1230 heading2$=heading2$+SWR$+" ASSEMBL 

ER/ Pass #"+STRING$(8,CHR$32)+CHR$156 
1240 PRINTheadingl$;heading2$;heading2$ 

;headingl$; 
1250 PRINTCHR$135CHR$157CHR$129;" Assem 

bling"; SPC (4) "Address "SPC (2) "Len (dee) "S 
PC(3)CHR$156 

1260 VDU28,l,23,38,6:CLS 
1270 PRINTTAB(l,2)"Source code filename 

: " ;source$ 
1280 PRINTTAB(l, 4) "0bject code filename 

: " ; object$ 
1290 PRINTTAB(l, 6) "Total source modules 

: "; sourcemodules% 
1300 PRINTTAB(l,lO)"Code load address 
: "; realloadaddress$ 
1310 PRINTTAB(l, 12) "Execution address 
: " ;executionaddress$ 
1320 PRINTTAB(l,17)"Press space to asse 

mble"; :REPEAT UNTIL GET=32 
1330 PROCdefineaddresses 
1340 ENDPROC 
1350 
1360 DEF PROCdefineaddresses 
1370 REM User variables defined here 
1380 oswrch=&FFEE:osbyte=&FFF4:osword=& 

FFF1:oscli=&FFF7 
1390 osfind=&FFCE:osbput=&FFD4 
1400 
1410 REM insert other variables here 
1420 
1430 realloadaddress%=EVAL(realloadaddr 

ess$) 
1440 IF SWR THEN sidewaysaddress%=&8000 

-realloadaddress% 
1450 IF SWR THEN fakeloadaddress%=&C400 
ELSE fakeloadaddress%=HIMEM 
1460 ENDPROC 
1470 
1480 DEF PROCerrorrnessage 
1490 ON ERROR OFF 
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1500 IF SWR THEN PROCfileinformation ( "S 
RREAD") 

1510 PROCchopoffmodule 
1520 VDU 6:PRINT ' 
1530 IF ERR=l7 THEN PRINT "<ESCAPE> ass 

embly abandoned. " :ENDPROC 
1540 IF ERR=214THEN PRINT "Module ";num 

be r $; " not found . " : ENDPROC 
1550 REPORT:PRINT" at line " ;ERL;" in " 

1560 IF ERL<5000 THEN PRINT "program ." 
ELSE PRINT "module " ;number$ 

1570 IF ERL>=5000 THEN OSCLI("*KEY4 LOA 
D "+CHR$34+source$+number$+CHR$34+" 1MLIS 
T "+STR$ERL+" IM") 

1580 IF ERL<5000 THEN OSCLI("*KEY4 LIST 
"+STR$ERL+" IM") 
1590 *FX138, 0, 132 
1600 ENDPROC 
1610 
1620 DEF PROCchopoffmodule 
1630 procloadaddress%?&00=&0D:procloada 

ddress%?&0l=&FF 
1640 ENDPROC 
1650 
1660 DEF PROCsaveobjectcode 
1670 PROCchopoffmodule 
1680 executionaddress %=EVAL(executionad 

dress$) 
1690 addressl$ =STR$-(realloadaddress% ) 
1700 address2$=STR$-(executionaddress%) 
1710 IF SWR THEN address3$ =STR$-(P%+sid 

ewaysaddress %- &5000) 
1720 PRINT" TAB(7)"Load Address .. ... & 

";addressl$ 
1730 PRINTTAB(7)" Exec Address .. .. . &"; 

address2$ 
1740 PRINTTAB(7)"Code Length .. .... &"; 

-P%- realloadaddress % 
1750 PRINT"' To SAVE the object code pre 

SS key f8 " 
1760 PRINT"Then to RUN object code pres 

s key f9 " 
1770 IF SWR THEN PROCsidesave ELSE PROC 

ramsave 
1780 ENDPROC 
1790 
1800 DEF PROCassembleprogram 
1810 FOR pass%=4 TO 6 STEP 2 
1820 VDU28, 35, 3, 35, 1:PRINT ;pass% DIV 3 
* 11; 
1830 VDU28, 1, 23, 38, 6:CLS 
1840 P%=real l oadaddress% 
1850 O%=fakeloadaddress% 
1860 FOR modules%=1 TO sourcemodule s% 
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1870 IF SWR THEN 0%=fakeloadaddress% 
1880 PROCloadassemblymodule 
1890 PROCprocassemblemodule 
1900 IF SWR THEN PROCsavesidewayscode E 

LSE VDU6:PRINT P%-block % 
1910 IF SWR THEN PROCfileinformation ("S 

RREAD") 
1920 NEXT modules % 
1930 NEXT pass % 
1940 ENDPROC 
1950 
1960 DEF PROCloadassemblymodule 
1970 number$=STR$(modules%) :number$=STR 

ING$(2- LEN(number$) , CHR$48)+number$ 
1980 OSCLI("LOAD "+source$+number$+" "+ 

STR$-(procloadaddress %)) 
1990 ENDPROC 
2000 : 
2010 DEF PROCsavesidewayscode 
2020 VDU 6:PRINT P%-block %:IF pass %=4 T 

HEN ENDPROC 
2030 sideways$= "SRWRITE C400 "+STR$-(0% 

)+" "+STR$-(block l +sidewaysaddress%) 
2040 OSCLI(sideways$+" "+codesocket$) 
2050 ENDPROC 
2060 
2070 DEF PROCfileinformation(loadsave$) 
2080 0SCLI(loadsave$+ " C400 D400 8000" 

+f ilesocket $) 
2090 ENDPROC 
2100 
2110 DEF PROCsidesave 
2120 $&A00="SRREAD 3000 "+address3$+" 8 

OOO "+codesocket$ 
2130 $&A40="SAVE "+object$+ " 3000 "+add 

ress3$+ " "+address2$+ " "+address1$ 
2140 *KEY8 VDU211MX%=&00:Y%=&0A:CALL &F 

FF7IMX%=&40:Y%=&0A:CALL &FFF7IMVDU6IM 
2150 ENDPROC 
2160 
2170 DEF PROCramsave 
2180 save$= "SAVE "+object$+ " "+STR$-fak 

eloadaddress %+" "+STR$-0% 
2190 $&AOO=save$+" "+address2$+ " "+addr 

essl$ 
2200 *KEY8 VDU211M X%=0:Y%=&A:CALL &FFF 

71MVDU61M 
2210 ENDPROC 
2220 
2230 DEF PROCprocassemblemodule 
2240 PRINTTAB (4) "Module"; number$; SPC ( 6) 

11& 11 i 

2250 PRINT STRING$(4- LEN(STR$-(P%))," 0" 
);-P%; :VDU 21 :block%=P% 
2260 [ :OPT pass% ® 
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Dec McSweeney offers some suggestions for conserving the Beeb's limited 
memory. 
People have praised the Beeb 
since it was launched way 
back when, but their paeans 
have almost always been 
qualified because of the lack of 
available memory. Incurable 
optimists see this as a blessing 
in disguise, presenting a 
challenge to their program
ming skills reminiscent of the 
steam-driven main-frames of 
their youth. The rest of us are 
going bald by degrees, tearing 
out another handful of hair at 
every dreaded "No room" 
error. This article is the first of 
two aimed at programmers 
conversant with Bas ic who 
write, or would like lo write, 
large(r) programs. The 
techniques used in providing a 
solution lo the problem use 
the so-called indirection 
operators ? and !. If you are 
unfamiliar with the use of 
these, I suggest lhal you refer 
you to an earlier Workshop 
Vol.3 Nos.7 & 8. 

STORING NUMERIC 
VARIABLES 
Numeric data is stored in one 
of two forms - integer (whole 
numbers) and real (numbers 
with a fractional part like 
6.23) . In BBC Basic, integers 
occupy 4 bytes, and real 
numbers 5 bytes. With 
integers, the 4 bytes allow a 
range between -2,147,483,648 
lo +2,147,483,647. If we were 
to reduce our range to -
16,777,216 to + 16,777,215 we 
would only require 3 bytes, -
32768 to +32767 would require 
2-byles, and -128 to 127 would 
require 1 byte. Therefore, if 
your application uses a large 
table of small integers, for 
example screen co-ordinates, 
storing the data as a table of 
integers can be very wasteful 
of memory. 

We can implement an array with any number of 
bytes per element using the following technique: 

10 DIM table 200 
This reserves 200 bytes for the array table, whereas 
the statement: 

10 DIM table %(200) 
reserves 804 bytes (201 integers requiring 4 bytes to 
store each one) . 

We access values from this new 200 byte array 
called table by using the byte indirection operator 
(?). This means that the expression: 

X%-table(elem ent) 
is replaced by: 

X%-table? e l ement 
(note that the first element is numbered 0). 

The penalty for using this technique is that if we use 
the ? indirection operator, we will have to do some 
of the numeric manipulation ourselves. In BBC 
Basic, negative numbers are stored with a 1 in the 
most significant position. If we are to follow this 
technique with a single byte integer, the numbers 
128 to 255 would represent the negative numbers -
128 to -1. Fortuna lei y, the storage of negative 
numbers is handled automatically by both the? and 
! operators. The same cannot be said of retrieval 
however, and the programmer must cater for this 
when using the ? operator. (The I operator also 
handles the retrieval of negative numbers 
automatically.) A small piece of code will suffice for 
this : 

195 REM Retrievi ng a (possibly ) negati ve 
200 X%~?(Lable,elemen t) 
210 IF X%>!27 X~~l -256 

Numbers requiring more than one byte, but less 
than 4, require a slightly more complex approach. 
The Basic indirection operator ! can be used here, 
but it will convert a number into four-byte format, 
so care must be taken, when manipulating the table, 
to preserve the data in adjacent elements. A 
demonstration program will be found to 
accompany this article, and lines 1000 onwards are 
the routines for placing and retrieving two and 
three-byte values in the table. FNgetnum returns a 
specific element, while PROCputnum inserts X% 
into the table . Lines 100-270 demonstrate the 
functions in action. 

As you will see, if you try changing the number of 
elements used (the variable max% in line 100), at 
least 12300 two-byte integers can be held in a 
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standard di sc based BBC Micro, wh ereas a similar 
p rogram, u s ing a conv entional table , giv es "bad 
DIM" e rr o rs for over 6200 el ements. A further 
advant age lo this approa ch is th at entire tabl es can 
be pas se d to pro ce dures and functions as a 
pa ram eter. This techniqu e was cov ered in "Pass ing 
Arra ys lo Pro cedur es" in Vol.5 No .2. 

HOW THE ROUTINES WORK 
Each element (n % in th e routin es lis ted) occupi es 2 
(or 3) bytes, so th e addr ess of th e element under 
co ns id era ti on is 2' e lem ent o r 3•e]em ent. The ! 

operat or u ses four byt es startin g at each address, 
s torin g th e lea s t significant byt e (LSB) first. The 
int eger -1,820,300,768 (which is &93806A20 in hex) 
wo uld be s tor ed in succ ee ding byt es as 
&20,&6A,&80,&93. In th e case of a two -byt e table , 
this will overwrit e th e cont ent s of th e next element ; 
a thr ee- by te tabl e aff ec ts th e LSB of th e nex t 
clement. To pr ese rve th e value in the neighbouring 
clement, we mu st cons tru ct a four -byte valu e which 
will be stored as Bl B2 83 B4, wh ere: 

B1 is the LSB of the number to be insertcc! 
B2 is the MSB (2-bytc) or middle byte (3-byte) 

of our new number; 
83 is the LSB of the next clement (2-bytc tables) 

or the MSB of a 3-byte tables. 
84 is the MS8 of the next 2-bytc clement or the 

LS8 of the next 3-bytc clement. 

This is achieved by ANDing our new numb er with 
&FFFF or &FFFFFF lo zero th e "lop " part of the 
integer , th en combinin g it with the byt e(s ) to be 
pr ese rved us ing the OR function . 

If you identify a need for both two and thr ee-byte 
stora ge in th e sam e program , you should rewrit e 
the routin es so that you can pass th e element size to 
the proc edur e and function as a param eter. Really 
clever programmers like you and me could even 
s to re m od est tabl es beneath PAGE or above 
HIMEM . I'll show you how next month . 

Real numbers are more of a problem, but if your 
accuracy requirements are limited, say, to two 
decimal places for cash amount s, these sh ould be 
convert ed to an int eger by multiplying or di viding 
by the appropriate power of ten before stora ge, and 
a reciprocal factor on ret rieval, eg: 

225 REM converts pounds & pence to pence 
230 PROCputn um(hour lyr ate *lOO, element ) 

400 hour l yrate = FNgetnum(ele ment) / 100 
405 REM rec onverts 
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or: 

300 degkelvin %=(te mpcent +273.16)*1000 
310 PROCputnum(degkelvin %, element ) 

900 degf=l . 8*( FNgetnum (element ) /1000 

The larg er th e tabl e being s tored , th e gr eat er the 
sa ving thi s techniqu e will provid e ove r the normal 
int ege r and real array s torage . And rememb er that 
th e extra cod e involv ed in appl ying thi s memory 
savin g tec hniqu e, may n o t be mad e up by th e 
sa vin g achieved in a sm all tabl e. 

60 REM Demo usi ng 2-byte and 3- byte 
70 REM numeric tables 
80 REM By Dec Mcs weeney 
90 

100 max%=100 
110 DIM table max%*3 
120 CLS:PRINT"Put 2*N% in element N%" 
130 FOR N%=0 TO max% 
140 PR0Cputnum2(2*N%, N%) :NEXT 
150 PRINT' "Reading & printing contents" 
160 FOR N%=0 TO max% 
170 PRINT ; FNgetnum2(N%);" "; :NEXT 
180 PRINT' "Press SPACE for 3-byte demo" 
190 REPEAT UNTIL GET=32 
200 PRINT"Put 100*N% in el ement N%" 
210 FOR N%=0 TO max% 
220 PROCputnum3 (100*N%,N%) :NEXT 
230 PRINT' "Reading & printing contents " 
240 FOR N%=0 TO max% 
250 PRINT ; FNgetnum3(N%);" " · 
260 NEXT:PRINT 270 END 280 

1000 DEFPR0Cputnum2 (X%, n%) 
1010 table ' (n%*2)=(X% AND &FFFF) OR 

(table ' (n%*2) AND &FFFFOOOO) 
1020 ENDPROC 
1030 
1040 DEFFNgetnum2(n%) :LOCAL a 
1050 a=table! (n%*2) AND &FFFF 
1060 IF a>32767 a=a-65536 
1070 =a 
1080 
1090 DEFPROCputnum3(X%, n%) 
1100 table ' (n%*3)=(X% AND &FFFFFF) OR 

(table ' (n%*3) AND &FFOOOOOO) 
1110 ENDPROC 
1120 
1130 DEFFNgetn um3(n%) :LOCAL a 
1140 a=tab l e ' (n%*3) AND &FFFFFF 
1150 I F a>8388607 a=a-1 6777216 
1160 =a 
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Th.ere's not a disc, tape or ROM in sight 
this month. Instead BEEBUG Education 
looks at the printed word. There are three 
~ooh reviews, and a brief survey of the 
Journal scene. 

JOURNALS AND MAGAZINES 
The standard magazine for several years in the 
field of computer education has been the 
monthly Educational Computing. It has 
recently changed format and publisher, and 
now comes out six times a year. This is twice a 
term and means that the news cannot be as 
recent as it can in, say, the Times Educational 
Supplement. The latter has also changed since 
BEEBUG Education was mtroduced and there 
is now a weekly column as wel'i as three 
substantial Computer Supplements (or Extras) 
a year. 

Of an altogether more academic nature, is the 
now quarterly Journal of Computer Assisted 
Learning, issued by Blackwell Scientific 
Publications. There is inevitably an even longer 
time-lag h.ere butt.he writers usually manage to 
pr'?vide. mteresting and often challenging 
msights mto their specialities. 

There is a group of publications from the 
specialist organisations such as MUSE, MAPE 
and BLUG. These seek to promote the interests 
of Secondary, Primary and Logo users 
respectively. They each publish journals, 
promote conferences and even sometimes 
software, and they clearly all have much to 
offer Acorn owners. 

Lastly, if you have access to them, on-line 
databases such as Prestel (page 888) have lots of 
interesting information for educational users 
particularly about tying products to uses'. 
although they tend to be updated rather 
infrequently. 
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BOOKS ON EDUCATIONAL COMPUTING 
Microcomputers and the Curriculum 
edited by A.V.Kelly, published by Harper & Row 
at £6.50 (paperback), ISBN 0-06-318273-4. 

This book is not as new as the other two 
reviewed here, but it is a major contribution to 
makmg the most of the micro in education and 
has _particular topicality into the bargain! 
Unlike s.ome other purely descriptive titles 
around, 1t takes a definite line, and as such is 
very refres~ing to read. Edited by Vic Kelly of 
Goldsmiths College London, 1t surveys what is 
going; on in schools and colleges, and the 
dJrect10ns that we might take. It should really 
be read, as they say, by anyone new to the field, 
or anyone who wants to be aware of the major 
trends. 

As in Kelly's other books, the curriculum and 
learning wisely come first. But the approach is 
not one of tacking computers on afterwards, 
but of exploring 'good practice' in the primary 
and secondary schools, and special sectors of 
education. 

It largely takes the form of case studies. You 
may be weary of case studies which are little 
more than naive narratives . These can be of no 
real interest except to those involved. Only 
Beryl Maxwell's oft-printed "Why Logo?" 
~hapter comes, perhaps, close to this category 
111 places. 

The chapters on overcoming computer-anxiety 
and on,skills of hypothesising are particularly 
~ood;, 1he techniques of "What would happen 
if ..... ? are also dealt with by Deryn Watson in 
her chapter about the Humanities in Secondary 
Schools. This is an area where teachers 
convinced of the computer's value still find 
difficulty in introducing micros into their work. 
Read it, and then go off and get the software 
mentioned and run it on the Econet or BBC B 
stand-alones. David Dodds also stresses the 
need to work from existing good practice - this 
time in the ~rimary classroom - and gives more 
than a passmg nod at the Plowden Report, its 
successors and at Cockcroft. This should mean 
again, that teachers new or unsure about 
computers will feel at home. 

In his own summary Kelly proposes that any 
overall 111fluence which micros have in 
education may be in one of two forms: either as 
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a drill-and-practice teaching machine, or as a 
stimulus to imaginative teachers . In this 
preferable, second case the computer a much 
greater part in curriculum development than 
was envisaged, either by the original DTI 
scheme, or by the nonsense of a national or core 
curriculum. 

Guide to Educational Computing 
published by Surrey Publishing at £2.50 
(paperback), ISBN 0-95-510360-76. 

There is no such properly thought out theme in 
this publication . Rather, it is a collection of two 
dozen shorter essays, mostly relating specific 
products to their uses in schools. Indeed the 
book is full of advertisements. Is there any 
value in this, or is it just a commercial exercise? 
For anyone wishing to know what is happening 
in educational computing, this is one place to 
start. 

How exhaustive is "Guide to Educational 
Computing" in the area, say, of Logo? Well, 
there is an article by Chris Roper of Logotron. 
Yes, they are market leaders. Yes, Logotron is 
the de facto standard in schools. But what is the 
title of the chapter? 'Educational Software' -
misleading to say the least. The chapter on 
furniture (trolleys etc) is entirely devoted to 
that sold by one firm. In time, if you collected 
enough of these 'Guides' (yes, there are to be 
more), you would have an overview similar to 
one gleaned, for example, from scouring the 
advertisements in the BEEBUG supplement. As 
it is, I feel that although the information is 
useful and accurate, it is all too biased to be 
published under its present title. Be warned! 

Trends in Computer Assisted Education 
edited by Lewis & Tagg, published by Blackwell 
Scientific Publications at £27.50 (hardback), 
ISBN 0-632-01527-6. 

There is no such shortage of substance in the 
last publication to be looked at this month. One 
of the briefs of BEEBUG Education was to look 
at all levels - not just Primary and Secondary. 
This book is intended as a potted survey of the 
use of computers Higher Education, being the 
Proceedings of the 1986 Computers in Higher 
Education Conference. Does this sound dry and 
academic? Don't be put off! The material 
gathered here is as varied and stimulating as in 
any compendium of its type. 
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The impression one is left with is of a lively 
community working at an ever broadening 
range of projects, and frequently making use of 
Acorn computers in the process . There are 
sections on Prolog and Logo, naturally, but also 
on interactive video, computer modelling 
including spreadsheets, with specific programs 
for the BBC B as well. For instance, there are 
program examples in BBC Basic illustrating the 
use of micros in investigative university 
mathematics. 

I admit I was pleasantly surprised at how well 
Acorn micros are holding their own at this 
level. If proof was necessary that some of the 
most exciting and innovative developments 
don't need megabytes of memory, it is here in 
this book. There is, for example, a fascinating 
account and discussion of the design of a 
clinical simulation system at Liverpool 
University . Controlled interaction is the key. 
Like most of the material presented, here it is 
easy to read. The papers are short but in some 
specialist cases, background knowledge is a big 
advantage! 

A good collection this, but the obvious 
drawback is the price. I guess it is inevitable 
with publications of this character. But if you 
are fascinated by the latest ways in which 
systems enhance learning at this level, do try to 
get a look at a copy somehow. 

Useful information: 
BLUG - British Logo User Group 

PO Box 79, Walsall WSS 3RW. 
MUSE - Microcomputer Users in Secondary 

Education 
PO Box 43, Houghton on the Hill, 
Leicester LE7 9GX. 

MAPE - Micros and Primary Education 
76 Sudbrooke Holme Drive, Sudbrooke, 
Lines. 

Harper & Row, 28 Tavis tock Street, London 
WC2E7PN. 

Blackwell Scientific Publications, Osney 
Mead, Oxford OX2 OEL. 

Surrey Publishing, PO Box 56C, Esher, Surrey 
KT109RA. 
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st 
COURSE 

Last month Mike Williams 
described how to use the GCOL 
command to select the fore
ground and background colours 
for your graphics . Now he takes a 
look at the different plotting 
mod es, and shows how it is 
possible to add depth to your 
pictures. 

User Guides. Once this 
procedure, PROCdefine , has 
been executed, printing the 
string car$ (in any of the 
modes O to 6) will display the 
car on the screen. 

The second procedure, called 
PROCmovecar, causes the car 
to appear to move from left to 

Colouring your 
Beeb (part 2) 

The GCO L com
m and requires 
tw o parameters: 

GCO L mode, co I our 
as explai ned last 
month.The mode 
parameter 
(remember th at 
this is the plot 

. mode, nothing 
to do with the screen mode determined by the 
MODE command) can have any va lue in the 
range O to 4 as described in the User Gu ide (see 
table). Mode O is easy enough to understand, 
but what do the other modes mean, and what 
use are they anyway? In practice, mode 3 
(Exclusive-OR) is the most useful plotting mode 
(after mode 0), but I am sure you will 
understand how the other p lotting modes 
work as well by the time we have finished. 

Mode 
0 
1 
2 
3 
4 

Meaning 
Plot in specified colour 
OR with existing colour 
AND with existing colour 
Exclusive-OR with existing colour 
Inv ert existing colour 

To illustrate matters, I want to int roduce a 
program which we can add to as we go. It is 
given here in its simplest form (please keep to 
the line numbering given). 

The purpose of this program is to 'draw' a red 
car and move it across the screen from left to 
right. The program uses mode 2, which allows 
a maximum of 16 logical colours to be used, 
useful as we shall see. The procedure 
PROCdefine creates two user-defined 
characters (using character codes 224 and 225) 
which when combined together form a passable 
likeness of a car (this is the variable car$). User
defined characters are a subject in their own 
right, but this is reasonably well covered in the 
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right. Movement like this is an 
import an t a nd u sef ul technique in graphics 
programmin g, so we will examine the coding in 
so me detail. 

Program Car 

100 MODE 2 
llO PROCdefine 
140 PROCrnovecar 
150 END 
160 

1000 DEF PROCdefine 
1010 VDU23,224,0,0,63,51 , 115, 127 , 127, 24 
1020 VDU23,225,0,0,224,48,63 , 255,255,12 
1030 car$ =CHR$224+CHR$225 
1040 ENDPROC 
1050 
1060 DEF PROCrnovecar 
1070 VDU5:GCOL3,l 
1080 FOR P=O TO 1280 STEP 8 
1090 MOVE P,300:PRINT car$; 

. 1100 MOVE P,300:PRINT car$; 
lllO NEXT P 
ll20 ENDPROC 

The usual means of achieving the mov ement of 
an object on the screen is to display the object, 
then remove it, and move forward a short 
distance before repeating the pro cess. This is a 
littl e like cine film which consists of a ser ies of 
sepa rat e pictures. In both cases the changes 
must be suff icien tly quick to fool the eye into 
see ing more or less cont inuou s mov ement. 

The procedure uses a FOR-NEXT lo op to 
display th e car in steps of 8 g raphi cs units 
across the screen. To go with this , VDUS causes 
the PRINT statemen t to 'print' at the current 
graphics cursor position (rather than the more 
usual text cursor), an d a llows us to use the 
MOVE statement to position the car finely. The 
thing that makes th e whole process work, 
though, is the use of Exclusive-OR plotting 
(GCOL3, 1 at line 1070). This mode has the effect 
that if an object is plotted twice in the same 
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position it first appears, and then disappears 
from the screen, exactly what we need. This is 
also the reason for the two identical statements 
at lines 1090 and 1100. 

You will probably find that the moving car on 
your screen has a pronounced flicker. There are 
various ways of minimising this, but for now 
try adding: 

1095 T=INKEY (5) 
We will look in more detail at this problem in a 
future First Course. 

It is worth trying out this program at this stage 
to really appreciate the effect of what I have 
been describing. You may also like to 
experiment with changing the step size at line 
1080, and discovering the effect of this for 
yourself. 

At the moment you should see a red car 
moving across a black screen. Let's now add to 
the display by including some scenery. Add the 
following lines to your program, to define a 
procedure called PROCground and call this 
early in the program: 

130 PROCground 
1140 DEF PROCground 
1160 GCOLO, 2 
1170 MOVE0, 0:MOVE0,268 
1180 PLOT85,1279,0:PLOT85,1279,268 
1230 ENDPROC 

If you run the program with these lines added, 
you should find your red car runs across a 
sward of green grass. You may wonder why the 
procedure PROCground uses a 'y' value of 268 
when the car procedure uses 300. When 
characters are printed at the graphics cursor, 
the position referenced is the top left hand 
corner of a character. Each character is always 
eight pixels high, and one pixel is always 
equivalent to 4 graphics units vertically (the 
screen, remember, is 1024 graphics units from 
bottom to top). Thus the ground needs to be 32 
graphics units below the position of the car (i.e. 
at a height of 300 - 32 = 268). Understanding 
computer graphics often requires considerable 
attention to detail like this. 

Let us now be more ambi tious, and add some 
blue sky to our landscape. The following 
additional line will achieve this: 
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1150 GCOL0,1 34:CLG 
This simply clears the whole graphics screen to 
background colour 134 (cyan blue) before any 
other plotting takes place. However, if you now 
re-run the program, you will find the car is no 
longer red, but white! Why is this? To answer 
the question we must begin to understand 
exactly what is meant by Exclusive-OR plotting. 

Since there are 16 possible colours in mode 2, 
the logical colour numbers can be represented 
as four digit binary numbers . An Exclusive-OR 
operation on two binary numb ers gives a 
binary result with a 'one' wherever either the 
first or second number (but NOT both) has a 
one, and a zero where both are one or both are 
zero. This is shown below for the two colours of 
red (colour 1 or 0001 in binary) and cyan 
(colour 6 or 0110 in binary): 

red 0001 
cyan 0110 
Ex-OR 0111 while (colour 7) 

The result of the operation is 0111 in binary, 
which is colour 7 (white). So how can we 
ensure that the car remains red even against the 
cyan? We could, of course, use GCOL0,1 when 
selecting red for drawing the car, but this 
would then destroy our technique for moving 
the car. The solution lies in the use of the 
VDU19 command that we used last month to 
change logical colour 7 to be red (colour 1). The 
car will then still appear in the required colour. 
To achieve this we will add one further 
procedure, PROCcolours, to our program to 
handle any colour changes of this kind that 
may be required . Here are the extra lines which 
will do this: 
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120 PROCcolours 
1250 DEF PROCcolours 
1260 VDU19,7,1,0,0,0 
1300 ENDPROC 

You should now find that on running the 
program the car (in red) moves from left to 
right as before. We can demonstrate this 
technique further by adding two hills to our 
landscape. These are added to the procedure 
PROCground and drawn with the PLOT 
command as follows: 

1190 MOVE400,268:MOVE600,800 
1200 PLOTSS,800,268 
1210 MOVES00,268 
1220 MOVE1000,600:PLOT85,1200,268 

If you re-run the program, you should now see 
a landscape with two green hills against a cyan 
blue sky, but we have the same problem when 
the car moves across the hills as previously 
with the sky. The colour of the car changes, and 
for the same reason - the Exclusive-OR 
operation on the two colours red (colour 1) and 
green (colour 2). The result of this operation is 
shown below: 

red 
green 
Ex-OR 

0001 
0010 
0011 yellow (colour 3) 

On~e ~gain we can solve the problem by re
ass1gnmg colours using the VDU19 command, 
but now we have a choice - we can either make 
the car appear to move in front of the two hills 
(by changing colour 3 to be red) or we can 
make the car appear to disappear behind the 
two_ hills (by making colour 3 green). Take your 
choice, or even better try both. To make the car 
move in front of the hills add: 

1270 VDU19,3,1,0,0,0 
or to make the car run behind the hills add this 
variation of the same line: 

1270 VDU19,3,2,0,0,0 

But suppose we would like to be really clever 
and make the car run in front of one hill (say 
~h_e_ first) and behind the other. We appear 
m1t1ally to be faced with a paradoxical situation 
as we cannot assign colour 3 (the result of the 
Exclusive-OR operation between red and 
green) to be both green and red. Yes, we could 
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perhaps try to capture the point when the car 
reaches a position between the two hills and 
ch_ange colour assignments at this instant, but 
this would be very tricky, and unnecessary. 

What we have to do is to separate the two hills 
colourwise. The first hill will be drawn in 
colour 2 (which is green by default), and we 
shall now draw the second hill in colour 4 
(chosen mainly because so far colour 4 is 
unused)_ to which we will assign the colour 
green With a VDU19 command. Both hills will 
th~n appear green even though they are drawn 
with different colour numbers. Modify line 
1210 as shown (so that the second hill is drawn 
in colour 4), and add the second line (which 
changes colour 4 to be green): 

1210 GCOL0,4:MOVES00,268 
1280 VDU19,4,2,0,0,0 

If we want the car to move behind the first hill 
and in front of the second, then ensure that line 
1270 reads: 

1270 VDU19,3,2,0,0,0 
and ad_d one further line to change colour 5, the 
Exclusive-OR result of colours 1 and 4, to be 
red: 

1290 VDU19,5,1,0,0,0 

The result should be as we specified with the 
car moving across the screen, behind the first 
hill and in front of the second. Note too, that 
although only three colours appear on the 
screen, we have in fact used six of mode 2's 
sixteen logical colours. That's why mode 2 has 
been used in preference say to mode 5 which 
has only four logical colours. 

Well, _I did s~y at one point that computer 
graphics reqmres a deal of concentration. The 
way I have described the development of this 
program in fact follows very much the 
approach I took when creating the program in 
the first instance. 

If at this stage you're still unsure about 
Exclusive-OR plotting, it may be worth re
reading this article, and in particular 
experimenting with the program and seeing if 
you can produce similar effects of your 
own. The complete program is also on this 
month's magazine disc/tape. More on colour 
next time in First Course. 

Beebug December 1987 



CAMBRIDGE COMPUTER'S Z88 · A BEEB BY ANY NAME? (continued from page 10) 

IMPORT-EXPORT and TERMINAL 
This option allows the transfer of files to and 
from the Z88. The manual describes the pin 
connections for the Z88 serial connector, and 
the protocol for file transfer . According to the 
manual, software is available for file transfer 
between the 288 and the BBC micro, or IBM PC. 
However, with the details on connections and 
protocol provided in the manual, the software 
for handling the transfer at the BBC end can be 
easily written entirely in BBC Basic. The lead 
for the transfer can also be made by anyone 
competent at soldering. However, you should 
note that the manual is not too clear here, and 
you need to make a link between pins 8 and 9 
in order to receive data . 

To test the speed of transfer to a BBC micro I 
used the name and address file mentioned 
earlier containing 128 records. I found the 
maximum usable baud rate was 9600 (probably 
limited by Basic at the receiving end, so not the 
fault of the Z88). This resulted in a transfer time 
of 50 seconds, which considering the file 
contained some 19,000 characters is acceptable 
though it could hardly be called fast. 

The Terminal application provides a widely 
used VT52 protocol for communicating 
between the Z88 and another computer, or 
between two Z88 computers, over the RS232 
serial line . 

SUGGESTED CONFIGURATION 
I found that with the basic system (with no 
additional RAM), the memory is too limited, 
and I would therefore recommend that you 
skip the 32k RAM pack and purchase the 128k 
RAM. Also useful are either two sets of four 
rechargeable AA type batteries, or a mains 
power pack. The batteries last for about 20 
hours actual use (over one year in a power off 
state). You can either make yourself a Z88 to 
BBC lead or buy the same. You will also have to 
decide whether you will be keeping backups of 
files by copying them via a BBC micro onto a 
floppy (the approach I take) or using an 
EPROM pack (you'll need two, plus an eraser 
for the maximum security), but the price is 
starting to soar. Prices of add-ons are given 
elsewhere in this review. 
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CONCLUSION 
The Z88 goes a good step further than the Psion 
Organiser for those requiring briefcase 
portability . Its superb compatibility with the 
BBC micro and Master make it the obvious 
choice if you are in the market for such a 
machine . The Z88 needn't just be thought of for 
simply extending your Beeb, although it fulfils 
this role admirably . It should be thought of as a 
truly stand-alone system, capable of holding its 
own against the (albeit limited) opposition. I 
thoroughly recommend it. 

PRICES (including VAT) 
Z88 Computer £287.50 
Mains Adaptor £9.95 
32k RAM Pack £19.95 

128k RAM Pack £49.95 
32k EPROM Pack £19.95 
128k EPROM Pack £49.95 

EPROM Eraser £39.95 
Z88 to PC Link £24.95 
ZS8 to BBC Link £24.95 

Serial Printer Cable £9.95 
Parallel Printer Cable £29.95 

Because we feel that the ZBB is an excellent 
product, and has significant additional benefits 
for BBC Micro and Master users, we have put 
together a specia l package deal for BEE BUG 

members of: 

l!BIIBI te@m[ll)IJ!i~ir. 
IMl®Of11lS ®tcilll[Pi@ir 

12~~ IRlAIMI IPJlllC~, 

l~~ / IElllaC ilr&111lSg~ir !~Ill@ lll111lltll 
S@ffh,J&lfa. 

Normal Price £372 .35 

Special Price £347.40 (inc VAT) 
BEEBUG Members only. 

Send to: ZBB Offer, BEEBUG Ltd, 
Dolphin Place, Holywell Hill, St Albans, Herts 

AL1 1EX. 
or Phone (0727) 40303. 

This special offer is available for a limited period only. 
Please see our Retail Catalogue for price and availability of 

the 288 and individual peripherals. 
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Title 
Supplier 
Price 

Spitfire '40 
Mirrorsoft 
£9.95 (tape) 
£12.95 (5.25" disc) 
£14. 95 (3.5" disc) 

Rating .... 

As the name suggests, 
Spitfire '40 puts you at the 
controls of this famous 
aeroplane, as a newly trained 

,~ I fr, ; [~![Il][)?jl~,~, 
Title The Life Of Repton 
Supplier Superior Software 
Price £6.95 (tape) 

£7.95 (5.25" disc) 
£9.95 (3.5" disc) 

Rating ••• 
First there was Repton, then 
there was Repton 2 and 
Repton 3, and finally 
through popular demand 
Superior Software has 

Title 

Supplier 
Price 

Rating 

The Living 
Daylights 
Domark 
£9.95 (tape) 
£12.95 (5.25" disc) 
•• 

Domark seem to have 
captured a niche in the 
computer games market by 
designing games around 
films and books that are 

Title 
Supplier 
Price 

Spellbinder 
Superior Software 
£9. 95 (tape) 
£11.95 (5.25" disc) 
£14.95 (3.5" disc) 

Rating ••• 
Spellbinder is a very 
interesting three dimen
sional adventure game . You 
play the part of a Wizard in 
a castle full of nasties, tricks, 

pilot posted to a Spitfire Squadron in South 
East England during Wartime. 

In many respects this game resembles the 
famous Aviator from Acornsoft, except that 
Spitfire '40 records your experience from one 
game to another, and allows you to move 
through the ranks, and be awarded medals for 
daring deeds . The aircraft can be controlled 
with or without joysticks, but I would not 
recommend using the keyboard because of the 

released The Life Of Repton. This package is 
much like Repton 3 but has forty more action
packed screens depicting Repton 's life from 
when he was but a small toddler surrounded 
by teddy bears to an old age pensioner with 
false teeth and spectacles. 

For those who have managed to escape the 
Repton bug until now, this game offers great 
graphics and sound effects, along with many 
taxing puzzles. You control Repton as he roves 
around the landscape searching for goodies 

already well known . In The Living Daylights 
you play the famous James Bond 007. The game 
takes you through all the major scenes of the 
film . In true James Bond tradition the game 
consists of shooting the enemy, defending the 
helpless government agent, and winning the 
favours of the beautiful woman . 

The adventure starts in Gibraltar where Bond 
finds himself face to face with the SAS. Then on 
to the Lenin People's Music Conservatory, 
where Bond must rescue the Russian defector 

and puzzles . Your object is to destroy the evil 
Wizard Zorn with sorcery. The Wizard is easily 
directed around the castle in search of the 
necessary ingredients to mix a magic potion . 
This will enable you to cast the spell and 
destroy the evil Zorn . Unfortunately, there are 
a large number of bad characters wandering 
around the castle as well . You have just a few 
spells at your disposal, providing that you can 
find and mix the appropriate ingredients . 

Extensive use is made of the function keys, and 
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large number of controls necessary to 
manoeuvre the plane and chase enemy aircraft 
effectively. 

There are three modes of play depending upon 
your flying experience. You can either practice 
taking off and landing, or gain some combat 
experience 10,000 feet up in the clouds. For the 
actual combat playing mode, you are given a 
specific mission. You then have to to get the 
plane airborn and locate the enemy aircraft. 

such as teddy bears and records. Unfortunately 
the area is full of hazards such as office 
equipment, aggressive clockwork toy soldiers, 
and end less cups of coffee! These hazards must 
be avoided at all costs, which is not always so 
easy. 

If you are already a dedicated Repton fan, then 
you will definitely want to add this to your 
collection. If you have not yet played any of the 
Repton games but feel tempted, then this is by 
far the best Repton game to buy. [~ 

Koskov and smuggle him to safety. Your 
mission takes you to the rooftops of Tangiers, 
and then into the middle of a Russian Air Base. 
Survive the final confrontation with the evil 
Brad Whittaker, and the beautiful Kara is 
Bond's. 

Unfortunately, although it has a brilliant plot to 
follow and is nicely presented, I found the 
game quite unexciting. The first few screens 
remind me very much of the old fairground 
shooting arcades that involved firing at objects 

a system of icons allows the Wizard to select 
spe lls, move around, and examine objects 
eas ily and quickly. Although the game is very 
addic tive, I was disappointed to find that all 
the graphics are in monochrome . The graphics 
are detailed, but some effect is lost because the 
characters tend to blend in with the 
background. I do not feel that this game is 
really up to Superior's usual high standard. 
Having said that, it kept me amused for some 
time, and I would recommend it to any 

adventure game enthusiast. ® 
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Once you have destroyed the enemy, you must 
return to base and land without crashing. 

All in all, I thoroughly enjoyed playing this 
game, and it kept me occupied for hours. There 
are some great visual and sound effects, and 
the instruction manual is well written and 
presented. Providing that you have some 
joysticks, I would thoroughly recommend 
Spitfire '40 as a stocking filler this Christmas. 

IB 

as they appear and disappear in the distance. 
The graphics are not particularly smooth, and 
Bond is a Ii tile difficult to control. This is 
another game that is better played with a 
joystick. 

I was disappointed with this game, and would 
have expected better quality graphics and 
sound, considering the large amount of 
publicity hype that this game has been given. If 
you are looking for a good game this Christmas 
I would look elsewhere . E3 
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WORD-EX AND 
WORDWISE PLUS II 
Dave Somers evaluates two new products, 
Word-Ex and Wordwise Plus II, designed to 
enhance Wordwise Plus usage. 

INTRODUCTION 
Although Wordwise and Wordwise Plus are 
fine word processors, they do tend to look a bit 
outdated when compared to the facilities that 
are available with the likes of InterWord. The 
Word-Ex ROM from Norwich Computer 
Services enables such facilities to be 
incorporated into Word wise or Word wise Plus. 
It operates as an extension to Wordwise, 
offering many utilities and functions. 

An alternative upgrade path is offered by IFEL, 
who in co-operation with Computer Concepts 
have produced a complete replacement ROM 
for Wordwise, the new version being called 
Wordwise Plus II. 

Both products offer an upgrade route for 
Wordwise and Wordwise Plus users. This 
review looks at what both products have to 
offer. 

WORD-EX 
Word-Ex consists of a 16K EPROM, a 32 page 
AS instruction manual, and a reference card . 
The ROM may be fitted into any vacant 
sideways ROM socket. Word-Ex claims three 
pages of memory for workspace. If you are not 
using Word-Ex at any time, then this memory 
can be released. This will not be necessary on 
the Master or Compact as the memory claimed 
will be in private RAM, and not user RAM. 

Product 
Supplier 

Price 
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Word-Ex 
Norwich Computer Services 
Freepost, 18 Mile End Road, 
Norwich NR4 7BR. 
Tel. (0603) 507057 
£30.00 inc. VAT and p&p 

To activate Word-Ex, the command 
*EWORDWISE should be entered. This will 
select Word wise (Plus) as the curren t language, 
and enable Word-Ex. Alternatively, if one is 
already in the Wordwise (Plus) environment, 
the command *EON should be used. 

FILE ACCESS 
When loading or saving text files, Word-Ex 
makes the whole process easier by displaying a 
list of files on the screen. Any of these may be 
loaded by moving a cursor to its position on the 
screen, or by typing in its name. 

One extremely useful function is the "quick 
save". When editing text, pressing Shift-Ctrl-Q 
will cause the current text to be saved to disc. 
The filename to be used should be stored in the 
first line of your text file. 

EDITING FACILITIES 
The editing facilities provided by Word-Ex are 
accessed by a series of Ctrl key combinations. A 
fast find routine ("Goto") enables you to go 
direct to any piece of selected text. 

One of the most common typing errors is that 
of transposition of characters. Word-Ex can 
swap two adjacent characters (Ctrl- \) or two 
adjacent words (Ctrl-"), to correct such typing 
errors. Commands such as delete line (Ctrl-L), 
and delete at character (Copy), that are found 
on InterWord, are now provided thanks to 
Word-Ex. 
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THE WORD-EX MENU 
The remainder of Word-Ex's facilities are 
accessed by pressing Ctrl-@ which produces a 
further selection menu. One option allows 
paragraphs to be sorted either alphabetically or 
numerically, in either ascending or descending 
order. This sort can be over the whole of the 
text, or restricted to a specific marked section. 

The 'case change' function allows the case of the 
text to be changed in a more convenient 
manner than does the Ctrl-S 'swap case' facility. 
There are also options to change the text so that 
words may be forced to low er case or upper 
case, 'all set as titles', and set 'intelligently'. For 
the "All Set As Titles" option, words have their 
initial letter converted to upper case. For 
"Intelligent" case change, all text is converted to 
lower case, except for letters at the beginning of 
new sentences, which are changed to upper 
case. 

MISCELLANEOUS FACILITIES 
This option offers a variety of additional 
functions.To enable the red function keys to be 
programmed easily, a function key editor is 
provided. When you have selected which key 
to edit, you sim pi y press the key actions 
desired. You don't, for example, have to 
remember that "I !" is cursor down, you simply 
press the cursor down key, etc. Simplicity itself! 

THE ST AR COMMANDS 
Word-Ex comes equipped with a host of star 
commands - twenty-seven of them. These are 
use to invoke Word-Ex's various functions 
without having to go through its drop-down 
menus, and also to use them from within 
segment programs. They can of course be 
programmed into the function keys to allow 
repeated operations to be executed at the press 
of a key. 

All-in-all, Word-Ex has much to offer the 
Wordwise enthusiast looking for more features, 
and the star commands are an added bonus . 

WORDWISE PLUS II 
Unlike the Word-Ex ROM, Word wise Plus II is 
a re-write of Wordwise Plus (with Computer 
Concepts' blessing), and not an extension ROM 
for Wordwise (Plus). The software is supplied 
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as a 32K ROM mounted on a small carrier 
board for insertion in a single sideways ROM 
socket, and works on all BBC micros (except, of 
course, the Archimedes). 

Product 
Supplier 

Price 

Wordwise Plus II 
IFEL, 
36 Uplands Drive, 
Plymouth, Devon PL6 6BD. 
Tel. (07555) 7286 
£66.95 inc. VAT andp&p 
£40.95 inc. (upgrade from 
Wordwise Plus) 

WORDWISE-PLUS II 
<C> Co~puter Concepts/IfEL 

1) Save entire text 
2) Load new text 

FREE 22276 
$ 430 

3> Save ~arked text 
4) Load text to cursor 
5) Search and Replace 
6) Print text 
7) Preview text 
8> Spool text 
9) Seg~ent ~enu 

ESC Edit Mode 

Please enter choice 

1 car 
Case sense :On 
Ctr)/K to alte1 · 

A 102 page AS instruction manual details the 
additional facilities offered by Wordwise Plus 
II, and an accompanying disc contains various 
segment programs, and other utilities. You will, 
however, need to refer to the origin al 
Wordwise Plus manual if you are new to 
Wordwise Plus, and this is supplied as part of 
the package . 

The only immediate difference from Wordwis e 
is the presence of an "information window" 
showing the current availability of free 
memory, current wildcard setting, and whether 
searches are case sensitive or not. 

FILE HANDLING 
Loading and saving of text can be performed 
using the familiar options 1 and 2 from the 
main menu. If, however, Shift-I or Shift-2 is 
pressed, an InterWord style menu for selecting 
a filename is produced, making the whole 
operation much easier. 
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The system is quite sophisticated and copes 
with any Acorn compatib le DFS and ADFS 
systems. It will also cope with Watford 62-file 
DFS discs, and even Solid isk multiple catalogue 
DFS discs. 

CONT ROL KEYS 
When editing text, a host of additional Ctrl-key 
facil ities is avai lab le. You can set ma r kers 
around a single word, or paragraph, and 
remove it complete ly . If you then press Ctrl-M 
a pop-up menu appears so that you can choose 
to move, delete, or copy the marked section of 
text. 

Setting up the a layout is now simply a matter 
of pressing Ctrl-0. A pop-up menu is displayed 
and you can select the options required. Even 
the text for headers and footers can be entered 
from here. It's a lot easier lo remember than all 
those embedded commands. 

PRINTER CONFIGURATION 
Similarly, Ctrl-E selects the "Enter Print Codes" 
menu, allowing easy selection of different 
printer styles. When the desired option has 
been selected, the correct embedded command 
is automatically entered into the text. To 
configure Word wise Plus II for your printer, the 
Printer Definer menu can be used with Ctrl-I. It 
comes complete with the various RPS (Redefine 
Printer Sequence) codes for Epson or Brother 
printers, or you can load them from a disc file 
which you have lo create. 

SEARCH AND REPLACE 
With Wordwise Plus you can only access the 
search and replace facility from the main menu. 
With Wordwise Plus II in edit mode, if you 
press Ctrl-X, a pop-up menu appears for you lo 
select the search and replace strings. It operates 
in the same manner as the search and replace in 
InterWord, in that you can then select case 
sensitivity, and global or selective operation. 

A "Find String" facility can be called upon with 
Ctrl-G (for Goto) . A small pop-up window 
appears and the text to be searched for is 
entered there. After the first find of the text, 
Ctrl-Q will then take the cursor to subsequent 
occurrences of the text. 
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CHA N GI NG CASE 
In addition lo the familiar Ctrl-S to swap 
between u pper and lower case, two new case 
change functions are provided. Pressing Ctrl-U 
forces the character under the cursor into upper 
case, whereas Ctrl-Y forces the text to lower 
case. Character transposition errors can also be 
corrected by pressing Ctrl-@. 

UT ILITIES DISC 
A utilities disc is supplied with the package 
containing a number of segment programs, and 
other useful items. One of the more useful 
programs will compact a Wordwise Plus 
segment program. This has two advantages; the 
program will be shorter, and it will execute 
faster. Another useful program on the disc will 
strip out all the embedded commands from a 
piece of text, which could be useful when 
transferring text to another word processor. 

THE BAS IC EDITOR 
This is similar in opera lion lo the EDIT function 
provided by Basic IV on the Master, where a 
Basic program is de-tokenised and placed in the 
Master's Editor. In this case, a small machine 
code program is loaded, and when fO is 
pressed, any resident 13asic program is de
tokenised and loaded into Wordwise Plus If. 
When you've finished editing the program, it 
can be re-tokenised and returned to Basic. 

CONCLUSIONS 
If you wish lo upgrade your Wordwise or 
Wordwise Plus, you could go for one of the 
above ROMs, or change lo InlerWord. The 
choice is up lo you. If you like the Wordwi se 
style and programming language, upgrade 
with either Word-Ex or Wordwise Plus If, 
otherwise, particularly if you want a 
WYSIWYG style edit screen choose InterWord. 

Of the two packages, I felt that Wordwise Plus 
II was the better. The pop-up windows were 
nicely presented, and it performed very well. ll 
has the feel of InterWord, yet the style of 
Word wise, making a great combination. 

Word-Ex, though, offers all of those utility star 
commands, and if you need to use such 
facilities often, then undoubtedly these would 
~u~ul. ~ 
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Jonathan Temple presents Trivia Quiz, a 
game for all the family this Christmas. 

The board game 'Trivial Pursuit' has been an 
immense success, and trivia quiz games in 
general have been much in vogue recently. 
Unfortunately, such games are often quite 
expensive, and you have to find several other 
willing participants in order to play. 

All this changes with this month's presentation 
of the BEEBUG Trivia Quiz computer game! 
You can play against either the compute r or 
another player, the format being similar to the 
'coin-op' games now common in pubs. 

In order to play the BEEBUG Trivia Quiz, a file 
containing a set of questions and answers is 
required. We have provided a program for just 
this purpose. It is suggested therefore, that you 
first type in and save the "Questions Editor" 
program, using it lo create a set of questions 
and answers before typing in the Trivia Quiz 
program itself. Both programs are quite 
straightforward, but each program should be 
treated separately and be typed in and saved 
before running. 

PLAYING THE BEEBUG TRIVIA QUIZ 
With the BEEBUG Trivia Quiz program you 
can choose to play agains t either the computer, 
or against another (human) opponent. Next, a 
set of question files (in the Q directory) is 
displayed (not on a cassette system), and you 
will be asked to ente r the nam e of the required 
sub jec t file. This will then be loaded in from 
disc or tape. These files can be created using the 
"creat ion " program described la ter. A ready
made set of questions and answers is to be 
found on this month's magazine disc/tape. 

A noughts-and-crosses board is displayed on 
the screen, and you must attempt to complete a 
line of your counters in the normal way. You do 
this by selecting a square, after which you must 
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answer a question correctly before the counter 
is placed. Answer it incorrectly and your 
opponent's counter is placed there instead, the 
object being to complete a line before your 
opponent. If no player completes a line of 
counters, the player with the most counters 
wins the game. At the end of the game you can 
choose a new game, and choose the same or a 
different subject on which to be questioned. 

CREATING QUESTIONS 
When run, the second program allows you to 
create and edit files of up to 200 questions. To 
enter a new question, press N (for New 
question), and the cursor will move to the 
question lin e where you may then type in a 
question up to 70 characters long. On pressing 
Return, the curso r moves lo the answer line 
which may be up to 16 characters long. Existing 
entries can be edited by pressing Q (edit 
question) or A (edit answer). 

To make entry and editing easier, a simple line 
editor is supplied. The left and right n 1rsor 
keys move along the line, Ctrl-A deletes the 
character at the cursor and the Delete key 
deletes to the left of the cursor. Characters 
typed are inserted at th e current cursor 
position. Press Return when you are satisfied. 
The lef t and right cursor keys move to and fro 
through the list of questions. Pressing Ctrl at 
the same lime sk ips questions ten at a time, 
while pressing Shift at the same lim e moves 
you to e ith e r the first or last question, 
Wordwise style. Individual questions can be 
deleted by using th e Delete key, while the 
whole set of questions can be deleted by 
pressing fO. In both cases a check is made first. 
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Question files can be saved and loaded using 
keys 'S' and 'L'. You must supply a filename 
which should be a maximum of 7 characters for 
DFS, 10 characters for ADFS and 8 characters 
for cassette. When a file is saved, its name is 
automatically prefixed with "Q." (disc users will 
find question files in directory Q). The resulting 
file can then be loaded into the main Trivia 
Quiz program. 

Users of the ADFS should either set up a 
directory Q or delete the references to the "Q." 
prefix in the programs. In the latter case, alter 
line 1820 in the Quiz program, and line 1730 in 
the Questions Editor program. 

A useful tip when creating questions and 
answers is to make sure that the answers are 
consistent in their form. For instance, when the 
questions from the magazine disc/ tape files 
prompt for a person's name, their whole name 
must be typed. When they ask for a number, 
this should be entered as "9" rather than "nine" 
for instance. 

The Trivia Quiz program is quite free in the 
answers it accepts. There is no distinction 
between cases, upper or lower, and it will 
accept most mis-spellings, since it ignores 
vowels and the more redundant consonants. 
Sometimes this may result in a wrong answer 
being marked right (or vice versa) but this is 
rare. A consequence of the acceptance of mis
spellings, is that when creating question files 
should you find that an answer is longer than 
16 characters, you can shorten it by missing out 
spaces and vowels. 

10 REM Program Trivi a Quiz 
20 REM Version Bl.6 
30 REM Author Jonathan Temple 
40 REM BEEBUG December 1987 
50 REM Program subject to copyright 
60 

100 MODE 7:0N ERROR GOTO 2670 
110 S%=&3700:HIMEM=S%:PR0Ccode:PR0Cinit 
130 REPEAT:PROCplayers 
140 REPEAT:CLS:PROCload 
160 REPEAT:R=FNplay:UNTIL R>l 
190 UNTIL R>2:UNTIL R<>3:VDU26,12 
220 END 
230 

1000 DEFPROCplayers 
1010 VDU 26,12,31,0,4 
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1020 PRINT"Number of players (1/2) 
1030 REPEAT:K=GET AND &CF 
1040 UNTIL K=l OR K=2 
1050 NP=3:PL=l:PRINT K 
1060 IF K=l THEN N$(2)="The computer":N 

P=O 
1070 FOR N=l TOK 
1080 PRINT' '"Please enter your name, pl 

ayer ";N''"-->"; 
1090 N$(N)=FNinput(13) 
1100 NEXT 
1110 S(l)=0 :S(2)=0 
1120 ENDPROC 
1130 
1140 DEFFNplay 
1150 PROCscreen :PROCrandom 
1160 REPEAT 
1170 PL=PL EOR NP :PROCmove(PL) 
1180 UNTIL W>O 
1190 VDU 28,3,24,36,15,12,26 
1200 PROCdb(0,15,CHR$(137-W*3)+N$(W)+" 

wins ... !") 
1210 S (W) =S (W) +l 
1220 IF W<3 PRINTTAB(2,18);CHR$134;N$(1 

);" ";S(l);" ";N$(2);" ";S(2) 
1230 IF FNyes("Same game") THEN =1 
1240 IF FNyes("New questions") THEN =2 
1250 IF FNyes("Restart") THEN =3 
1260 =4 
1270 
1280 DEFFNyes(Q$) 
1290 PRINTTAB(3,21)SPC(20); 
1300 PRINTTAB(3,21)Q$;" (Y/N): "; 
1310 REPEAT K=GET AND &DF 
1320 UNTIL K=78 OR K=89 
1330 = (K=89) 
1340 : 
1350 DEFPROCmove(PL) 
1360 VDU 28,3,20,38,15,12 
1370 PRINT"Your move, " ;CHR$(137-PL*3);N 

$ (PL); ": "; 
1380 REPEAT K=GET AND 159 
1390 SOUND 18,-8,50,2 
1400 UNTIL K>O AND K<lO 
1410 IF B(K)>O GOTO 1360 
1420 VDU K+64,28,3,24,36,18,12 
1430 N=R%?T:T=T+l 
1440 W=O:IF T=lO THEN W=3 
1450 PROCtext($FNq(N)) 
1460 PRINT'"-->"; :$U%=$FNa(N) 
1470 CALL check :C$=$U% 
1480 C$=$U% 
1490 $U%=FNinput(25) 
1500 CALL check :A$=$U% 
1510 A$=$U% 
1520 IF LEN(C$)>LEN(A$) C=O ELSE C=INST 

R(A$,C$) 
1530 CLS :IF C>O THEN PROCdb(0,0,"CORRE 
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CT") : SOUND!, 1,100, 3 ELSE PROCdb (0, 0, "WRO 
NG") :SOUND0,-12,6,2:PL=PL EOR 3 

1540 VDU 26:B(K)=PL 
1550 PROCsquare(K) :W=FNline(PL) 
1560 TIME=O:REPEAT UNTIL TIME>200 
1570 ENDPROC 
1580 
1590 DEFFNline(C) 
1600 RESTORE 
1610 FOR N=l TO 8:READ Sl,S2,S3 
1620 IF B(Sl)=C IF B(S2)=C IF B(S3)=C T 

HEN W=C 
1630 NEXT 
1640 =W 
1650 
1660 DATA 1,2,3,4,5,6,7,8,9 
1670 DATA 1,4, 7,2,5,8,3,6,9 
1680 DATA 1,5,9,3,5, 7 
1690 
1700 DEFPROCrandom 
1710 FOR N%=1 TO Q% :R%?N%=N%:NEXT 
1720 FOR N%=1 TO 10 :M%=R%+RND(Q%-l)+l 
1730 A%=R%?N%:R%?N%=?M%:?M%=A% 
1740 NEXT 
1750 T=l 
1760 ENDPROC 
1770 
1780 DEFPROCload 
1790 PRINT'''' '"Current file - ";CF$ 
1800 PRINT'"Type filename:"; 
1810 F$=FNinput(8) 
1820 $&700="1. Q."+F$+" "+STR$-(S%) 
1830 X%=0:Y%=&7:CALL &FFF7 
1840 Q%=?S%:IF Q%>200 T=l :ENDPROC 
1850 CF$=F$ 
1860 ENDPROC 
1870 : 
1880 DEFFNinput(M) 
1890 LOCAL K,L :1$="":VDU 134 
1900 REPEAT L=LEN(L$) :K=GET 
1910 IF K=l27 IF L>O L$=LEFT$(1$,L-l) :G 

OTO 1940 
1920 IF K=l3 IF L>O GOTO 1940 
1930 IF K>31 AND K<l27 IF L<M L$=L$+CHR 

$(K) ELSE K=7 
1940 VDU K 
1950 UNTIL K=l3 
1960 =1$ 
1970 
1980 DEFPROCscreen 
1990 VDU 26,12 
2000 PROCdb(l9,4,"T R IV I A") 
2010 PROCdb(21,8,"Q U I Z") 
2020 FOR N%=1 TO 14:VDU31,0,N%,154:NEXT 
2030 FOR N=l TO 9:B(N)=O 
2040 PROCsquare(N) 
2050 X=(N-1) MOD3:Y=(N-l) DIV3 
2060 VDU 31,X*5+4,Y*4+3,64+N 
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2070 NEXT 
2080 ENDPROC 
2090 
2100 DEFPROCsquare(N) 
2110 X=(N-1) MOD3:Y=(N-1) DIV3 
2120 VDU 31,X*5+2,Y*4+2:PRINT C$(B(N)) 
2130 ENDPROC 
2140 
2150 DEFPR0Ctext(T$) 
2160 REPEAT 
2170 F$=LEFT$(T$,33) :T$=MID$(T$,34) 
2180 IFRIGHT$(F$,l)=" "ORT$="" GOTO 2 

230 
2190 REPEAT T$=RIGHT$(F$,l)+T$ 
2200 F$=LEFT$(F$,LEN(F$)-l) 
2210 UNTIL RIGHT$(F$,l)=" "ORF$="" 
2220 IF F$="" PRINT 
2230 PRINT F$:UNTIL T$="" 
2240 ENDPROC 
2250 
2260 DEFFNq(N%)=V%+N%*88 
2270 
2280 DEFFNa(N%)=W%+N%*88 
2290 
2300 DEFPROCdb(X%,Y%,T$) 
2310 FOR N%=Y% TO Y%+1 
2320 VDU 31,X%,N%,141,135 
2330 PRINT T$; 
2340 NEXT 
2350 ENDPROC 
2360 
2370 DEFPROCinit 
2380 DIM B(9),S(3),N$(3),C$(2) 
2390 DIM R% 200 
2400 VDU 23;10,32;0;0;0; 
2410 V%=S%-87:W%=V%+71 
2420 N$(0)="":N$(3)="Nobody" 
2430 CF$="None" 
2440 ENVELOPE 1,133,8,4,8,3,1,1,80,0,0, 

-10,80,0 
2450 Y$=CHR$147:C$=CHR$150:W$=CHR$148 
2460 R$=CHR$135+CHR$10+CHR$8+CHR$8+CHR$ 

8+CHR$8+CHR$8 
2470 C$(0)=W$+"<,l"+R$+W$+"5 j"+R$+W$+" 

'. 
2480 C$(l)=C$+"t x"+R$+C$+"b"+cHR$255+" 

l "+R$+C$+"' +" 
2490 C$(2)=Y$+"x,t"+R$+Y$+"5 j"+R$+Y$+" 

+, III 
2500 ENDPROC 
2510 
2520 DEFPROCcode 
2530 RESTORE 2620:C%=0 
2540 FOR M%=&5700 TO &572C STEP 4 
2550 READ A$: !M%=EVAL("&"+A$) 
2560 C%=C%+!M%:NEXT 
2570 IF C%<>&DEF7E72D PRINT' "Error in P 

ROCcode or DATA lines"' :END 

0 
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2580 check=&5700:U%=check+80 
2590 $(check+64)= " aeiouyh." 
2600 ENDPROC 
2610 
2620 DATA 708600A2,C95750BD,C906904l 
2630 DATA 0902B05B, F071C520,A07l85l3 
2640 DATA 5740D908,10880AF0,9970A4F8 
2650 DATA 70E65750,D00DC9E8,60D7 
2660 
2670 IF ERR>l28 PRINT:REPORT:PRINT" err 

or "; :TIME=O:REPEAT UNTIL TIME>250:GOT012 
0 
2680 MODE 7 
2690 PRINT' ' :REPORT 
2700 PRINT" at line ":ERL 
2710 END 

***** 
10 REM Program Questions Editor 
20 REM Version B2.l 
30 REM Author Jonathan Temple 
40 REM BEEBUG December 1987 
50 REM Program subject to copyright 
60 

100 REM Find current filing system 
110 A%=0:Y%=0: fs=USR(&FFDA) AND &FF 
120 DFS=(fs=4) :ADFS=(fs=8) :CFS=(fs=l) 
130 MODE 7:0N ERROR GOTO 2690 
140 S%=&3700:HIMEM=S% 
150 PROCinit:PROCclear:PROCsetup 
160 PROCedit:VDU 26,12 
170 PROCon:END 
180 

1000 DEFPROCedit 
1010 PRINTTAB(l,17)"(L)oad (S)ave (F)in 

ish " 
1020 PRINTTAB(l,18)"(Q)uestion (A)nswer 
(N)ew entry" 
1030 PRINTTAB ( 1, 20) " [ and J to move thr 

ough questions " 
1040 PRINTTAB(l,2l)"Ctrl[ and Ctrl] for 
quick move" 
1050 PRINTTAB(l,22) "Shift[ move to star 

t , Shift] to end" 
1060 PR0Ctitles:N%=1:Q%=?S%+1 
1070 REPEAT 
1080 REPEAT 
1090 PROCdisplay(N%) 
1100 REPEAT 
1110 IF INKEY(-122) PROCforward 
1120 IF INKEY(-26) PROCbackward 
1130 IF INKEY (-86) PROCenter 
1140 IF INKEY(-17) PROCeditq 
1150 IF INKEY (-66) PROCedita 
1160 IF INKEY(-90) PROCdelete 
1170 IF INKEY(-87) PROCfile ("LOAD") 
1180 IF INKEY(-82) PROCfile( "SAVE") 
1190 TIME=O :REPEAT UNTIL TIME>6 
1200 UNTIL INKEY(-33) OR INKEY(-68) 
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1210 IF INKEY(-33) PROCclearall 
1220 UNTIL INKEY(-68) 
1230 UNTIL FNsure("QUIT")<>O 
1240 ENDPROC 
1250 
1260 DEFPROCforward 
1270 IF INKEY(-2) IF N%+10<Q% N%=N%+10: 

GOTO 1300 
1280 IF INKEY(-1) IF Q%>1 IF N%<>Q%-l N 

%=Q%-l:GOTO 1300 
1290 IF N%>Q%-2 ENDPROC ELSE N%=N%+1 
1300 PR0Cdisplay(N%) 
1310 ENlJPROC 
1320 
1330 DEFPROCbackward 
1340 IF INKEY(-2) IF N%>10 N%=N%-10:GOT 

0 1370 
1350 IF INKEY(-1) IF N%>1 N%=1:GOT01370 
1360 IF N%=1 ENDPROC ELSE N%=N%-1 
1370 PR0Cdisplay(N%) 
1380 ENDPROC 
1390 
1400 DEFPROCenter: 
1410 IF Q%=201 VDU7: ENDPROC 
1420 PRINTTAB(0, 2):SPC(MQ) ; TAB(O, 7):SPC 

(MA) ;TAB (11, 0); Q%; TAB (0, 2); 

0 

1430 N%=Q%:Q%=Q%+1 
1440 $FNq (N%) =FNedit ("", MQ) 
1450 PRINT TAB(O, 7) ; 
1460 $FNa(N%)=FNedit("",MA) 
1470 ENDPROC 
1480 
1490 DEFPROCeditq:PRINT TAB(0,2): 
1500 $FNq(N%)=FNedit($FNq(N%),MQ) 
1510 ENDPROC 
1520 
1530 DEFPROCedita:PRINT TAB(O, 7); 
1540 $FNa(N%)=FNedit($FNa(N %) ,MA) 
1550 ENDPROC 
1560 
1570 DEFPROCdelete:IF Q%=1 ENDPROC 
1580 IF FNsure ("Delete") =0 ENDPROC 
1590 $FNq(N%)='"' :$FNa(N%)="" 
1600 IF N%=Q%-l IF N%>1 N%=N%-l:GOT0164 

1610 PROCb(0,10 , 36,"Please wait") 
1620 FOR M%=FNq(N%) TO FNq(Q%) STEP4 
1630 !M%=M%'U%:NEXT 
1640 PR0Cdisplay(N%) :Q%=Q%-l 
1650 PROCb(0,10,36,STRING$(34, " ") ) 
1660 ENDPROC 
1670 
1680 DEFPROCfile(A$) :LOCAL L 
1685 IF A$="SAVE" IF Q%<11 VDU7:ENDPROC 
1690 IF FNsure(A$)=0 ENDPROC 
1700 CLS:PROCb(0,10,21,"FILENAME: ") 
1710 IF ADFS 1=10 ELSE IF CFS 1=8 ELSE 

1=7 
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1720 F$=FNinput(L) :?S%=Q%-l 
1730 $&700=A$+" Q."+F$+" "+STR$-(S %) 
1740 IF A$="SAVE" $&700=$&700+" "+STR$

(FNq(Q%)) ELSE N%=1 
1750 X%=0:Y%=&7:CALL &FFF7 
1760 Q%=?S%+1:PR0Ctitles 
1770 PROCdisplay(N%) 
1780 ENDPROC 
1790 
1800 DEFFNsure(T$) 
1810 VDU31,l,10:*FX 21 
1820 PROCb(0,10,36,T$+": Are you sure ( 

Y/N) ? ") 

1830 REPEAT G%=GET AND 223 
1840 UNTIL G%=78 OR G%=89 
1850 PROCb(0,10,36,STRING$(34," ")) 
1860 =(G%=89) 
1870 
1880 DEFPROCtitles 
1890 VDU28,l,16,38,0,l2,26 
1900 PROCb(l,l,36,F$) 
1910 PROCb ( l, 4, 1 7, "QUESTION") 
1920 PROCb (1, 9, 17, "ANSWER") 
1930 PROCb(l,14,36,"") :VDU28,l,16,35,4 
1940 VDU 28,1,16,35,4 
1950 ENDPROC 
1960 : 
1970 DEFPROCb(X%,Y%,T%,T$) 
1980 VDU31,X%,Y%,157,135,31,T%,Y%,156 
1990 PRINT TAB(X%+2,Y%) T$; 
2000 ENDPROC 
2010 
2020 DEFPROCdisplay(N%) 
2030 PRINTTAB(ll,O);NI;" "· 
2040 PRINTTAB(0,2) SPC(MQ);TAB(0,2);$FN 

q(N%);TAB(O, 7);SPC(MA);TAB(0, 7);$FNa(N%) 
2050 ENDPROC 
2060 
2070 DEFFNinput(M%) 
2080 PROCon :1$="":*FX 21 
2090 REPEAT L%=LEN(L$) 
2100 A%=GET 
2110 IF A%=127 IF 1%>0 L$=LEFT$(L$,L%-l 

) :GOT02140 
2120 IF A%=13 IF 1%>0 GOT02140 
2130 IF A%>31 AND A%<127 IF L%<M% 1$=1$ 

+CHR$(A%) ELSE A%=7 
2140 VDU A% 
2150 UNTIL A%=13 
2160 PROCoff 
2170 =1$ 
2180 
2190 DEFFNedit(E$,M %) 
2200 PROCon:*FX 21 
2210 A%=P0S:B%=VP0S 
2220 PRINT E$;TAB(A%,B%); 
2230 1%=1:*FX 4,1 
2240 REPEAT G%=GET 
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2250 IFG%=136 IF 1%>1 VDU8:L%=L%-l 
2260 IFG%=137 IF L%<=LEN(E$) VDU9:L%=L% 

+l 
2270 IFG%=127 IF 1%>1 IF LEN(E$)>0 PROC 

add (-2, 0, "", 8, -1) 
2280 IF G%=1 IF LEN(E$)>1 PROCadd(-1,l, 

"", 0, 0) 
2290 IF G%>31 IF G%<127 IF LEN(E$)<M% P 

ROCadd(-l,0,CHR$ G%,9,1) 
2300 UNTIL G%=13 
2310 PROCoff:*FX 4 
2320 =E$ 
2330 : 
2340 DEFPROCadd(A,B,G$,V,N) 
2350 E$=LEFT$(E$,L%+A)+G$+MID$(E$,L%+B) 
2360 X=POS:Y=VPOS:L%=L%+N 
2370 PRINTTAB(A%,B%);E$;" ";TAB(X,Y);CH 

R$(V); 
2380 ENDPROC 
2390 
2400 DEFFNq(N%)=V%+N%*U% 
2410 
2420 DEFFNa(N%)=W%+N%*U% 
2430 
2440 DEFPROCclearall 
2450 IF FNsure("CLEAR") THEN PROCclear 
2460 ENDPROC 
2470 
2480 DEFPROCclear 
2490 N%=1:Q%=1:$FNq(l)="":$FNa(l) ="" 
2500 ?S%=0:ENDPROC 
2510 
2520 DEFPROCon:VDU23;10,16;0;0;0; 
2530 ENDPROC 
2540 : 
2550 DEFPROCoff:VDU23;10,32;0;0;0; 
2560 ENDPROC 
2570 : 
2580 DEFPROCinit 
2590 MQ=70:MA=l6:U%=MQ+MA+2 
2600 V%=S%+1-U%:W%=V%+MQ+l 
2610 ENDPROC 
2620 
2630 DEFPROCsetup 
2640 F$="NO FILE":PROCoff 
2650 VDU12,31,0,l,132,31,0,4,132 
2660 VDU31,0,9,132,31,0,14,132 
2670 ENDPROC 
~680 : 
2690 VDU 26:*FX 
2700 CLS 
2710 IF ERR>l27 VDU26,12:PRINT' :REPORT: 

PRINT' '"Press any key": IF GET GOTO 150 
2720 ON ERROR OFF 
2730 PRINT' ':REPORT 
2740 PRINT" at line ";ERL' 
2750 PROCon:END (ID 

67 

0 



0 

EASIER GAME PLAY 
Nicholas Sayers 
After many hours of playing 
Imagin's Arkanoid, I have 
come up with a pretty nifty 
little 'cheat' method : simply 
hold down the Delete and 
Copy keys while playing the 
game, and you should find that 
the Vaus craft slows down to 
half its usual speed. This works 
because the game is continual-
1 y pausing and unpausing . 
This cheat method should also 
work for other games which 
provide you with the means to 
pause, and re-continue with 
the game . 

POWER ON RESET 
Dave Somers 
Every now and then you might 
find that you need to turn your 
machine off and then on again 
- possibly because a program 
(usually machine code) has 
gone wrong. To save wear and 
tear on the power supply unit 
on/ off switch (and the 
computer), if you can still type 
anything, just try: 

*FXlSl , 78 ,1 27 
and then press Break. This will 
fool the computer into thinking 
it has just been switched on, 
and it will then perform a cold 
reset. This is also useful if you 
want a program to exit by 
clearing all of memory . The 
computer will automatically 
reset itself if the program 
issues a CALL !-4 on exit 
immediately after using the 
above FX call. 
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GETIING INPUT 
Jonathan Temple 
When you want to input a 
character and ensure that the 
resulting ASCII code is the 
upper case equivalent of the 
key pressed, use : 

G=GET AND &DF 
Thus, if you press "x", the 
value in G will be the ASCII 
value of "X". Moreover, if you 
use : 

G=GET AND &CF 
when pressing any number 
key (0 to 9), the resulting code 
will be converted to the key's 
numeric value. So pressing the 
"2", for example, key will set 
the subsequ ent value of G to be 
2. 

SAVING MEMORY WHEN 
USING DATA STATEMENTS 
Robert Alcock 
Have you ever run out of 
memory when using long 
numerical data statements (e.g. 
when plotting graphics 
points)? Usually, in such cases, 
there is a zero at the end of 
each number . To save memory, 
place such numbers in the data 
statements with the last zero 
missing (i.e. divided by 10) and 
then multiply by 10 after 
reading in each value to restore 
it to its correct value. So, if you 
had the following data: 

DATA 500, 840,420,79 0, ... 
these would be re-written as: 

DATA 50, 84, 42, 79, ... 
The data could be read in and 
restored to its correct form 
using: 

READ A 
IF A<=128 A=A*lO 

Please note that this on! y 
works for numbers ranging 
from 100 to 1280. Numbers 
below 100 (e.g. 42) would have 
to be stored as 4.2, and 
numbers above 1280 would 
have to be written fully . You 
could, of course, change the 
upper limit to suit your own 
requirements. 

WHICH MODE? 
Jonathan Wilkinson 
Unlike other languages such 
as Coma!, Basic provides no 
keyword or variable which 
allows a program to determine 
the current screen mode. 
However, you can use the 
following short function to 
return the value of the current 
mode by calling the appro
priate machine code routine. 
Please note that the value is 
always in the range of O to 7 
regardless of whether shadow 
RAM is active. 

10 DEF FNmode 
20 A%=&87 
30 M%=USR(&FFF4) 
40 M%=M% AND &FFOOOO 
50 M%=M% DIV &10000 
60 =M% 

The routine uses OSWORD 
&87 to read the screen mode 
via the USR keyword in line 
30. Lines 40 and 50 strip out 
the other data returned by this 
call in order to return the 
mode at line 60. [ID 
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PROBLEMS WITH PROGRAMS 
As a BBC computer user, but 
computer novice, my recent 
expe rience with Paint & Draw 
(BEEBUG Vol.6 No.4) may be 
of interest to others. Despite 
the caveat in the article about 
the Watford DFS system, the 
program was successfully 
demonstrated with a Watford 
DFS in the BEEBUG shop, so I 
bought a copy of the disc. 
Guess what? It didn ' t work 
when I got it home. 

A phone call to BEEBUG 
estabEshed that I had an early 
version of the Watford DFS, so 
a quick trip down the road to 
Watford saw the purchase of 
the Watford DFS version 1.44 
(cost £5.75). But still a blank 
screen faced me, and my 
children nearly learnt some 
choice new vocabulary. 

I eventually realised that the 
only other non-standard item 
in my machine was a Watford 
32K RAM card. Disabling this, 
everything then worked. Can 
anyone explain why the 
Watford board has this effect? 

D.R.Hall 

Mr Hall raises several points. 
All programs published in 
BEEBUG are tested on standard 
Acorn systems (model B, B+, 
Master etc). Unfortunately , 
some early versions of non
Acorn DFS systems contained 
bugs (as with Watford's) and it 
is advisable to upgrade if 
possible at the relatively small 
cost involved. 
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The majority of programs that 
save and load screens (as does 
Paint & Draw) use *SA VE and 
*LOAD for this purpose, 
addressing the normal screen 
memory area. If any shadow 
RAM (added on to a model B, or 
integral as with the Master or 
Compact) is enabled, then the 
screen save and load will be to 
the wrong area of memory. This 
is a point well worth 
remembering as it can otherwise 
cause unexpected results. For 
example, loading text into 
Wordwise on a Master results in 
a blank screen if shadow RAM is 
switched on. 

ONE MORE GIANT BOUNCE 
If you make the following 
alterations to the program, 
Giant Bounce (BEEBUG Vol.6 
No.5) it will work just as well 
with Basic I as it does with the 
listed Basic II version. Delete 
line 630 and then add: 

90 DIM screendata 16 
95 1screendata=&888888FF 

:screendata'4=&FF888888:scr 
eendata'8=&111111FF:screend 
ata 112=&FF111111 

In the second program delete 
lines 900 to 950 and then add: 

90 DIM sound 8 
212 !sound=&FFFSOOOl 
214 sound'4=&00010001 

Robert Alcock 

BEEBUG members often 
respond to magazine programs 
with suggested improvements 
and additions, and we try to find 
space for the most useful. Thanks 
to Mr Alcock. 

FILER COMMAND LISTS 
If you have added extra 
commands to your BEEBUG 
Filer Utilities, then the 
command list (when 
displayed from within the 
program) can scro ll partially 
off the screen. One solution is 
to add a VDU14 to the 
procedure listc. Alternatively, 
use the following line change 
to display commands in a two 
column format: 
6340FORI=lTON:PRINTTAB(-40* 
(I/2=INT(I/2)), (I-1) /2+2) ;c 
om$ (I) :NEXTI 

The line number is the same in 
the original versions of th e 
Filer database, accounts and 
graphics programs. 

Matthew Smith 

Something very similar to this 
was incorporated in the final 
version of Filer as sold on the 
Filer disc. Other users of this 
database system may wish to 
amend their programs 
accordingly. 

ONE FOR CHRISTMAS 
I thought you might like to 
add the following alphametic 
to your list. Author, I'm afraid, 
unknown. 

A+ MERRY+ XMAS= TURKEY 
R.A.Jackson 

You could try this out on the 
winning alphametics program 
(on last month's magazine 
disc/tape), but why not have 
some fun this Christmas and 
solve it by hand. Solution next 
time. 
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···· 
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8 1570 FHiternn•m• 
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9 1620 PROCbuildm•trix 
31 1 4 . 6 
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2'40 3 . 6 

13 1880 PR0Cm•nu3 
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