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PROGRAMS FOR EDUCATION

We are pleased to present in this issue of BEEBUG the
first of our recently announced series of programs for
1989 with an educational theme. The first program in
the series deals with the topic of Centres of Gravity,
and will be covered in two parts, one this month and
one next.

We expect to include under the educational banner, a
variety of programs which we anticipate will be of
interest to those in schools and colleges. We also hope
that many of these programs will have a much wider
appeal, and indeed this will very much be borne in
mind when we are selecting programs for this series.

Our aim is to publish programs which teachers and
others can view as a resource to be adapted and used
in whatever way best suits their own needs and styles.
1t is not our intention to indulge in any educational
theory; we leave that to the experts. And we will
certainly listen to any feedback or comment which we
receive. We would also be interested to evaluate any of
your own programs for publication in this series.

BEST OF BEEBUG - ASTAAD

We are publishing this month a further disc in our
Best of BEEBUG range, to add to the two existing discs
already available. The latest disc is a little different to
the previous ones as it focuses solely on the ASTAAD
CAD package (for the Master 128 and Compact), which
we have been publishing in recent issues of BEEBUG.
The many illustrations have shown just how much
potential ASTAAD has, and we believe that this system
provides many of the features to be found in costly
commercial packages.

The new ASTAAD disc contains all the programs
needed, updated for improved performance, together
with sample files and supporting documentation and
keystrips. This puts everything you need to use
ASTAAD on one convenient disc, and at a price to
BEEBUG members which is far less than would be
charged commercially. See page 35 for further details.

This month's telesoftware password is halfpenny.
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ACORN UNIX

Acorn are shortly to Jaunch their UNIX-based workstation.
The system, called the R140, runs Berkeley 4.3 UNIX with
the various extensions needed to bring it up to system 5
level. Also supplied is the X-Desktop window system from
IXI. The R140's hardware is basically that of an
Archimedes 440, but with the hard-disc capacity increased
to 50Mb, most of this being used for the system software.
Despite the similarity, Acorn claim that there will be no
upgrade path for 440 machines to UNIX. The R140 is
supplied with compilers for C, Fortran and Pascal, as well
as Uniplex productivity software. Future hardware
upgrades will include an Ethernet interface and a floating
point co-processor, both of which will also work with
existing Archimedes systems.

The R140 will cost around £4000 (ex. VAT) including a
monitor, and will be officially launched at the Which
Computer Show at the NEC, Birmingham, from 21st to
24th February.

IT'S ALL A QUESTION OF SPORT

Avid viewers of the BBC TV quiz show 'A Question of
Sport' can now buy a computerised version of the game.
You can either play the computer, or a human opponent,
and each player has to choose his team from a selection of
sports personalities. All the normal rounds of the quiz are
implemented, and digitised pictures of the team members
are included for added realism.

A Question of Sport is produced by Superior Software
under the Elite banner, and is available in several different
formats for a whole range of computers. The cassette
version for an Electron or BBC Micro costs £12.95, while
the 5.25" disc version for the BBC is £14.95, and the 3.5"
Compact version is £19.95 (all prices inc. VAT).

SUMMER SCHOOL

Bradford and Ilkley Community College are running a
summer school in computing for beginners. The
residential courses last for eight days, with starting dates
of 8th July or 15th July. Each course will be based around
BBC micros, and will cover all aspects from keyboard
familiarity, through applications and games, up to actual
programming. The cost of the course is £183.52, including
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full board etc., and there is a limit of twelve places on each
course. For more details contact The Bradford and Tlkley
Community College, Great Horton Road, Bradford BD7
1AY, tel. (0274) 546812.

SCHOOL'S HOT-LINE

Acorn has started a special School’s Service to provide
immediate help for teachers using Acorn machines. The
service includes technical support, training, an education
news letter, and up-to-the-minute product information.
Acorn has offered all the schools in the country the chance
to join this service free of charge.

288 MODEM

The Pocket Stradcom from Dataflex Design is the first BABT
approved modem specifically for use with Cambridge
Computer's Z88. The battery powered modem supports
V21 and V22 standards (300/300 and 1200/1200 baud),
and is supplied with the Zterm comms package from
Wordmongers. The Pocket Stradcom costs £274.85 inc. VAT,
and includes a mains adaptor and free registration to
Telecom Gold. While this is dearer than the official
Cambridge Computer modem (see review in BEEBUG
Volume 7 No.6), it does have the advantage of being BABT
approved. Further details can be obtained by ringing
Dataflex Design on 01-543 6417.

COMPUTER COMMUNICATIONS

Transfolink is a novel kit for transferring data between
computers. The system includes all the cables and software
needed to transfer data between a BBC micro, an IBM PC
{or compatible), and an Atari ST, with versions for the
Apple Macintosh, Commodore Amiga and Z88 promised
shortly. Transfolink is supplied in a neat looking briefcase,
with a 'Filofax compatible’ manual. The whole system
costs £90.85 inc. VAT, and is available from Silicon Croft,
PO Box 1258, Birmingham B13 8NU, tel. 021-442 4042.

FAX*FILE PRICE

In the review last month of the Fax*File Extension Disc from
Mewsoft, it was stated that the price for the ADFS version
of the package (including the original Fax*File) was £22.09
inc. VAT. This should have been £22.90 inc. VAT.
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This ingenious package, specially written for
BEEBUG's new educational series, is aimed at
acquainting students with the topic of Centres
of Gravity. It is presented in two parts.

INTRODUCTION

It isn't always obvious where the centre of
gravity of an object lies. It may even lie outside
the confines of the object altogether. This
package enables you to generate a two
dimensional shape (composed of triangles), edit
it, and display the individual and composite
centres of gravity.

WHAT IT DOES

The package is too long to fit in a BBC or
Master in a single program, it is therefore
presented in two parts. This will require a disc
system to move between the two parts of the
program, and store the data in a file (called
"wkfile") between programs. Part 1 this month
allows you to create and edit 2D objects. Part 2
(next issue) performs the mathematics, and
allows your object to be displayed in a number
of ways - one of which is to suspend the shape
from a point, the shape is then drawn as if it
was hanging from this point under the
influence of gravity. Other display options
include drawing the shape and its centre of
mass (assuming the shape is cut out of a
uniform lamina of negligible thickness), and
another option prints out a list of co-ordinates
of the individual triangles which make up the
shape. It also gives the co-ordinates of the
centre of mass.

Table 1. Data s

Centres of Gravity (part 1)

by David Lowndes Williams

torage in array d%{C,T)

LIMITATIONS

The maximum number of triangles that can be
used to create the shape is determined
automatically by the PAGE setting of your
machine. The resulting number of triangles is
displayed at the top right of the screen. A
PAGE setting of &1900 or below is necessary in
order to allow a realistic number of triangles.
You may find the ROM Manager program
elsewhere in this issue useful in disabling those
ROMs that may be claiming workspace thus
raising the value of PAGE above &1900.

ENTERING THE PROGRAM

The program CENTRE listed here is an editor
for creating shapes. The co-ordinates of the
corners of each triangle are stored in the array,
d%(C,T) where T=1 represents the data for
triangle 1, T=2 for triangle 2, etc. The
information relating to the number of points
making up the entire shape is stored in
d%(C,0). See Table 1 for a full explanation.

E% is set to zero before entering the program to
let it know that it is not being entered from the
other program. E% is set to TRUE (-1) once the
DISPLAY program (to follow in Part 2) has
been called so that when re-entering DISPLAY,
the temporary file which holds the data for the
current shape, can be re-loaded.

Type in the program and save it away to disc

under the name CENTRE. In order to try the

program out you will need to type:
E%=0:CHAIN"CENTRE"
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Centres of Gravity

Upon start up, the four words CREATE, EDIT,
FILE, and DISPLAY will be displayed, and the
cursor keys and Return can be used to select
one of these. The Escape key has been disabled
to prevent accidental loss of data, however you
may quit the program by pressing the Shift and
Escape keys together.

If CREATE is selected, a cross will appear
which can be moved around the screen.
Pressing Return will select this point. Another
cursor will appear connected via a 'rubber
band' to the first point, which can also be
selected by pressing Return. A third cursor will
then appear; to complete the triangle, move this
point to the desired position and press Return
again. This procedure enables you to enter a
shape as a succession of triangles. Any attempt
to enter more than the maximum permitted
number of triangles for your machine (as
displayed top right) will be ignored.

Selecting EDIT allows you to edit points
already entered. This can be done by
positioning the cursor on (or very close to) the
point that you wish to change. If more than one
corner of a triangle lies at one point then only
one of the triangle's corners can be edited at a
time.

Selecting FILE enables you to load and save
data. Selecting 'L' when prompted loads data
into memory. This will result in the current
data being 'overwritten' and hence lost.
Selecting 'S" at this stage saves the current data.

DISPLAY will fail (giving a "not found" error)
until Part 2 of the program has been typed in
from the next issue. It will perform all of the
centre of gravity calculations and also display
the shape, the 'suspension' display being of
particular interest, as the shape has to be
rotated by the correct angle to make it appear to
be hanging. The current data is saved under the
filename "wkfile" and then re-loaded when the
DISPLAY program is called.

You can prepare some shapes using the
CREATE program supplied this month. And
we have also included on the magazine disc a
shape file called "person” which is depicted in
Figure 1.
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An ADFS Directory Deleter

Use this powerful utility by R.A.Smith and A.J.Moore to delete simply and quickly
unwanted ADFS directories and their entire contents.

The ADFS allows you to create many
directories, which can be extremely useful in
the organisation of a disc. Unfortunately, a
complex directory structure can be a headache
if you want to delete part of it, especially when
the 'Dir not empty' error occurs.

The program ZAPDIR is a utility which allows
the deletion of a directory and its contents,
including any nested sub-directories and files.
Enter the program in the normal way, but save
the Basic program before running with a name
other than ZAPDIR, as this is the name of the
machine code file generated by this program.

DELETING DIRECTORIES

To delete a directory including any files and
sub-directories use *RUN ZAPDIR (or just
*ZAPDIR) followed by the name of the
directory to be deleted.

ZAPDIR accepts all the file specifications that
are used in the ADFS filing system, as shown
below with examples:
e - Currently selected directory

*ZAPDIR @
- Parent directory

*ZAPDIR
.- A pathname
*ZAPDIR Fred.Bill
A wildcard
*ZAPDIR Fred.B*
A wildcard
*ZAPDIR Part#
A drive specification
*ZAPDIR :0.Utils
- Or a mixture, e.g.

*ZAPDIR ~.Games.*

*ZAPDIR :1.Games#

~

Note that on a single drive system, ZAPDIR can
only be used to zap a different disc by
including a quotes (") character (ASCII 34)
somewhere in the directory specification. When
this is included, then once ZAPDIR has been
loaded from disc, the message "Press a key"
appears on the screen. Insert the disc which
contains the directory to be deleted, and then
press any key. ZAPDIR will then function
normally with the new disc. The quotes
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character (") is never used in an actual directory
name, and it is ignored by ZAPDIR in
specifying directories. Typical uses of ZAPDIR
in this situation are:

*ZAPDIR "Viewfiles

*7APDIR BAS"IC.Utils

*ZAPDIR B*.C*."§RT

Once started the only way to abort the
operation of ZAPDIR is by pressing Break, but
any files and directories already displayed on
the screen will have been deleted, and further
use of the disc may well result in error
messages such as "Broken directory” or "Bad F5
map"!

ERROR REPORTING
Certain error states may occur in the execution
of the program as listed below.

'"ADFS not selected’ - An attempt has been
made to *ZAPDIR a directory while using
another filing system. ADFS must be selected.

‘Aborted’ - This error is given if any character
other than a "Y" is given to answer the 'Go
(Y/N)?' prompt.

'"Too complex' - This is produced if either the
number of nested sub-directories reaches more
than 253 or the selected directory specification
is longer than given in the length' variable (79
in the program).

PROGRAM NOTES

The code resides at &9BE and overwrites the
speech, cassette output, R3423 input and Econet
workspace. The Econet filing system, like the
ADFS, has a hierarchical directory structure,
but due to certain assumptions made by the
program, like the exact format of data returned
from filing system calls, and because it
overwrites Econet workspace, it will not
function on Econet without modification.

So that any errors made whilst entering the
program may be detected, a check is made after
assembly of the length of the resulting code. As
listed, the program should be exactly &343
bytes long.

9



An ADFS Directory Deleter

WARNING

ZAPPING ADFS DIRECTORIES IS A POWERFUL BUT
IRREVERSIBLE PROCESS. TAKE CARE.

: 100 :
110fosc11—&FFF7,osbyte—&FFF4,f o
120 osnewl=&FFE7:0sfile=¢FFDD
- 130 osargs=¢FFDA:osgbpb=6FFDl :
140 osrdch=¢FFEQ: length"79'REM Do NOT :
increase size of length
150 PROCassemble :
160 IF P%>&D00 PRINT'"Please check cod
e as 1t is too long™:END
170 OSCLI"SAVE ZAPDIR’“+STR$~code§+" v
+STR$~P%+" “+STR$~zapd1r .
180 END i

190 ; ,
1000 DEFPROCassemble
1010 code%=&9BD :
1020'FOR pass%=0 TO 3 STEP 3
1030 P%=code%"
1040 [ .
1050 OPT pass%
1060 .zapdir
1070 LDA #0:LDY #0
1080 JSR osargs:CMP #8
1090 BEQ adfs:BRK
1100 EQUB 248:EQUS "ADFS not selected"
1110 EQUB 0 g
1120 .pause
1130 DEX:INC level
1140 BEQ retpause
1150 .error
1160 BRK:EQUB 145
1170 EQUS "Too complex" EQUB 0
1180 .adfs :
1190 LDA #15:JSR oswrch
1200 LDA #1:LDX #&F2
1210 LDY #0:JSR osargs
- 1220 LDY #0:LDX #4
1230 .copydirloop - : ‘
1240 LDA dir,X: STA,dlrstore,X -
1250 DEX:BPL copydlrloop
1260 LDX #0 :
1270 .storedirloop i
1280 LDA (&F2),Y:CMP #&22
1290 BEQ pause:STA dirstore+4,X
1300 .retpause
1310 INY:
1320 cPx L:BC
1330 CMP #13:BNE storedirloop
1340 LDA level:BNE missedthat
1350 JSR print:EQUS "Press a key"+CHR$1
3+!l@"

prlnt EQUS u

Selectlng
1440 JSR- prlntname JSR,osnewl S
1450,JSR print: EQUS "Go (Y/N)Q@" i S
11460 . JSR osas :

1470
1480[,
1490
1500 .« :
1510 JSR osnewl
- 1520 LDX #14
1530 . p o - .
1540 LDA dlrname,x STA dlrstore+1 X
1550 DEX:CPX #2

1560 BNE copyloop:LDA #13
1570 STA d1rstore+14 JSR access

1580 CMP #0:BEQ Jmpup E
1590 malnloop o

1600 JSR getfilename: BCS Jmpup

1610 JSR isdir:CMP #2

1620 BNE remove:JMP selectdlr

1630 .remove i
- 1640 JSR prlnt EQUS M Remov1ng TR
1650 JSR printfile:JSR deleteflle

1660 JMP mainloop

1670 .selectdir

1680 INC level:LDA level

1690 CMP #254:BCS jerror

1700 LDX #dirstar MOD 256 LDY #dirstar
DIV 256 :

1710 JSR oscli: JSR access

1720 CMP #0:BEQ Jmpup
1730 JMP mainloop

1740 .jerror

1750 JMP error

1760 . 3jmpup §

1770,DEC level: LDA level

1780 CMP #&FF:BEQ startdir

1790 IDX #moveup MOD 256:LDY #moveup DI
Vv 256 e :

1800 JSR oscli:JSR getfilename

1810 JSR deleteflle JSR print:EQUS “"Zap
fplng dir :@"
1820 JSR prlntflle JMP malnloop

1830 .startdir

1840 JSR directoryname:IDA #ASC (" !
1850 JSR oswrch: JSR prlntname S
11860 JSR.prlnt EQUS " now zapped"+CHR$1
3+ll@ll i .
1870 LDX dlrname INX
1880 INX: LDA dlrname,X
1890 CMP # "$") :BEQ root h =
1900 LDX #m veup MOD 256 LDY #moveup DI

10
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An ADFS Directory Deleter

vV 256 B e 2400 LDA #6:LDX #fileblock MOD 256
61910*JSR oscli:LDA #(dirstore+d) MOD 25 2410 LDY #fileblock DIV 256 JSR osfile
: ; S 2420 RTS
1920 STA'fileblock-LDAJ#(dirstore+4) DI 2430 dlrectoryname g :
vV 256 2440 JSR storezero:LDA #dlrname MOD 256
i932 STA fileblock+1:LDA #0: STA flleblo 2450 STA gbpbblock+1 LDA #dlrname DIV 2
ck+l 56
1940 LDA #4:1LDX #fileblock MOD 256 2460 STA gbpbblock+2 LDA #6 |
1950 LDY #fileblock DIV 256:JSR osflle 2470 LDX #gbpbblock MOD 256: LDY #gbpbbl
1960 LDA #6:JSR osfile : : ock DIV 256
1970 .root . ; 2480 JSR osgbpb: RTS
1980 RIS = : : : 2490 .printname .
11990 .mount - : ! 2500 LDX #1:1DA dirname,X
2000 EQUS "MOUNT": EQUB 13 : 2510 JSR oswrch:LDA #ASC(“'“}
2010 .dir 12520 JSR oswrch N
2020 EQUS "DIR " : 2530 INX
2030 .moveup : o 2540 . fname
2040 EQUS "DIR ~":EQUB 13 2550 LDA dlrname,X JSR oswrch
2050 .dirstar g 2560 INX:CMP #32
2060 EQUS "DIR *":EQUB 13 " . 2570 BNE fname:RTS
2070 .access 2580 .storezero
2080 LDA #star MOD 256:STA fileblock 2590 LDX#13:LDA #0
2090 LDA #star DIV 256:STA fileblock+l 2600 .storezeroloop
2100 LDA #5:LDX #fileblock MOD 256 2610 STA gbpbblock,X:DEX
2110 LDY #fileblock DIV 256:JSR osfile 2620 BPL storezeroloop: RTS
2120 CMP #0:BEQ accessrts 2630 .print
2130 LDX #accessall MOD 256: LDY faccess 2640 1DY #0:PLA:STA &AA
all DIV 256 2650 PLA:STA &AB :
2140 JSR oscli:LDA #1 e i 2660 INC &AA:BNE prlntloop
2150 .accessrts 9 1 o : 2670 INC &AB
2160 RTS : ‘ ; 2680 .printloop
- 2170 .accessall Sl 2690 LDA (SAR),Y:CMP #64
- 2180 EQUS "ACCESS " : 2700 BEQ endprint: JSR osasc;
2190 .star : : A ‘2710 INC &AA:BNE printloop
2200 EQUS "*": EQUB 13 i 2720 INC &AB:BNE prlntloop
2210 .getfilename ! : 2730 .endprint
2220 JSR storezero: LDA #fllename MOD 25 2740 INC &AA:BNE endprlntz
(3 2750 INC &AB
2230 STA.gbpbblock+l~LDA #filename DIV 2760 .endprint2
256 il 2770 JMP (&AR)
2240 sTA- gbpbblock+2 LDA #1 ; ¢ 2780 .printfile
2250 STA gbpbblock+5:LDA #8 : 2790 LDX #1
2260 LDX #gbpbblock MOD 256:1DY #gbpbbl 2800 .printfileloop
ock DIV 256 2810 1LDA filename,X: JSR osa501
2270 JSR osgbpb: PHP. i 2820 INX:CMP #13
2280 LDX filename:INX : : 2830 BNE printfileloop:RTS:
2290 1DA #13:STA filename, X A ' 12840 .dirstore
2300 PLP:RTS : : : 2850 EQUS STRING$(length+5 CHR$0)
2310 .isdir 2860 .level
2320 LDA #(filename+l) MOD 256: STA file 2870 EQUB 255
block 2880 .gbpbblock
2330 LDA #(fllename+1) DIV 256:STA file 2890 EQUS STRINGS(14,CHRS0)
block+1 2900 .fileblock
2340 LDA #5:LDX #flleblock MOD 256 2910 EQUS STRINGS(19,CHRS$0)
2350 LDY #fileblock DIV 256:JSR osfile 2920 .dirname
2360 RTS 2930 EQUS STRINGS (14, CHR$0)
2370 .deletefile ' 2940 . filename
-  emrmins 2950
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Producing Audio Tape Inlays

Use your computer with this application from Paul Timson to edit and print
cassette labels for audio tapes.

From the discipline of making backups of
programs to avoid the disaster of losing a
program through accidental erasure or bad
disc, etc. I decided to extend this idea to my
record collection. Transferring the albums to
tape gives me the advantage of maintaining the
original album in a 'once played' condition
avoiding the almost inevitable scratches
through regular use and the convenience of
using the tape copy. Having only the copy at

risk is also more important when the original is -

a tape version of the

save as PRINT. When using the system always
start by chaining MENU.

MENU
The Tape Inlay Producer is supported by a
menu which displays the following three
options:

1. Edit new or existing tape inlay

2. Print out tape inlay

3. Exit tape inlay producer
The menu program allows access to the editor

and the printer routines,

album, which is invari-
ably of relatively poor
quality in both tape and
mechanism, and is then
at the mercy of the
unpredictably vora-
cious appetite of the
tape player.

HABNUM

WINGS DF HEAVEN
Pray fof the da Y
Don't wake the lian
{Ton old to die young}
Days of ne trust
Hild Savan
Start talking love
One step awa
It aust have been lave

With all blank tapes
comes the need to fill in
the tracks on the invert-

- Bat out @

bad
- Paradise by the dashboard light

and the program can be
also be terminated at
this point. These options
are selected by pressing
the appropriate number

HEAT LOAF
BAT DUT OF HELL
ToF RelT
- You took words out of ay mouth
- Heaven can wait
- Revved up with na place to ga
- Tao out Ehree aint

- For crying out loud €y-

EDITOR

The Editor allows tape
inlays to be loaded,
entered, edited and sub-
sequently saved for

ed tape inlay. This MABNUM printing or further
program allows the MEAT LOAF editing.

user to produce attrac- . o
tive and readable tape The editor initially

displays a tape inlay,

inlays for either one or
two albums recorded
on the same tape.

THE TAPE INLAY PRODUCER

There are three programs listed here. The first is
the Menu program, the second the Tape Inlay
Editor, and finally the Tape Inlay Printer
routine. The magazine disc/tape also contains a
fourth program (called LOADER) which can be
used to generate a Help text file for use with the
editor. This is not essential to using the other
programs.

TYPING IN THE PROGRAMS

Type in and save the menu program (using the
name MENU). Next type in the editor program,
being careful to exclude unnecessary spaces as
memory space is at a premium, and save as
EDIT. Finally, type in the printer program and

12

A sample tape inlay

which is twenty three
lines deep and two
columns of thirty three characters wide. It also
marks the division between the main list, and
the titles which are folded round the back of the
cassette. This is where the tunes/games that
appear on the tape are entered. Below this are
two boxes labelled Title 1 and Title 2, where the
album title(s) are entered. Selection of either
one or two titles on the tape allows for a general
heading for the whole tape or one for each side,
the tape titles being printed on the 'spine’. On
the inlay, track titles can be inserted, deleted,
copied, moved and edited. See table 1 for a
complete list.

When saving and loading tape inlays, a disc
catalogue is displayed to aid filename selection.
At any time, information on the commands can
be called up by pressing the 'H' key (i.e. Help),
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Producing Audio Tape Inlays

provided the Help file has been created (with
the Loader program supplied only on the
magazine disc/tape), and is accessible on disc.
Delete line 1640 to completely disable the Help
facility.

When editing lines (i.e. not titles) a dash (-)
typed before the item means that it will be
centred and underlined when printed out.
When copying or moving a cell - Press the 'C'or
"M’ key on the cell to be copied/moved, and
then move the cursor to the destination and
press Return to complete the operation, or the
space bar to exit.

- Edit line occupied by cursor

- Edit title number 1

Edit title number 2

- Alternate between 1 and 2 titles

M=
1

- Insert a blank line at the cursor
- Delete line at cursor

- Copy line to another position
Move line to a new position

- Load previous tape inlay

- Save current tape inlay

- Catalogue tape/disc

- Zap tape inlay (i.e. clear all titles)
- Exit program

XN+~ 0T
1

Cursor keys - Move cursor
<Delete> - Delete left
<Copy> - Delete right

Table 1. Editor command list

PRINTER

The printer program prints out tape inlays
which have been created and saved with the
editor. A disc catalogue is displayed to aid
filename selection.

The printer codes used are for EPSON
compatible printers, but can easily be modified
to suit other printers by altering the variables in
DEF PROCinit.

These variables are used as follows:
dc$ - Double-strike, condensed mode
de$ - Double-strike, enlarged mode
oe$ - One-eighth inch line-space
ul$ - Underline mode on

xul$ - Underline mode off
init$ - Initialise printer
bell$ - Sound printer bell
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Producing Audio Tape Inlays

1060 VDU23,1,0:0;0;0;
1070 pos%=1
1080 t%=
© 1090 ENDPROC
1100 :
1110 DEFPROCtape
1120 PRINTTAB(22,0);:"Tape. Inlay Produce
r ~ By Paul Timson" :
1130 PRINTTAB(5) ; "+"; STRING$(33 "ty “+
", STRING$(33 "o u) "+u :
1140 FORad%=1T023: PROCllne(ad%) NEXTad“
1150 PRINTTAB(5);"+";STRINGS (33, "=") ;"4
" STRING$(6 woo n) n+u STRINGs (26 . u).n+n H
1160 PRINTTAB(5) ;" |Title 1="+t1$+STRING
(32~LEN(tl$) " n)+nl" ’
1170 IFt$=1PRINTTAB(5);"|Title 2-Not In
Use"; STRING$(22 i ")+"|"ELSEPRINTTAB(5)
" Title 2*"+t2$+STRING$(32 LEN(t2$) 4
)+"I"
1180 PRINTTAB(S),"+"'STRING$(40," ") "+

1190 ENDPROC

1200 =

1210 DEFPROCline(ad“)

1220 IFad%$+23>46ad3= —23 ’
1230 PRINTTAB (4, ad/+l) s tr$(ad°) ST
RINGS (33-LEN (tr$(ad%))," MY teS (adsE

23) STRING$(33 LEN(tr$(ad +23)) ? ") "

1240 IFpos 3=ad% PRINTTAB(4 adf+1)‘“*"ELS :
EIFpOSﬁ=ad +23PRINTTAB (74, ad 1) ;A

1250 ENDPROC : £t

1260 @

1270 DEFPROCllSt .

1280 PRINTTAB(S 30) "Enter song/game ti
tleiigm ity }

1290 y%=pos%+1: IFpOS/>23Y’”pOSﬁ—22

1300 x%=6:IFpos%>23x%=40

1310 var$—tr$(poso) ;

1320 PROCalt (x%,y%,33, 1)

1330 tr$(pos%)=var$
1340 ENDPROC

1350 @ Lo

1360 DEFPROCcopy

1370 from%=pos% .

1380 PRINTTAB(S 30);"Move cursor to des
tlnatlo and press <Return> = <Space Bar
> to Ex1t;",'”' e

1390 PROCcom(Z)

| GOTO1490

- 1510 DEFPROCdel

Dfrom%<24)=0)

1440 ENDPROC

1480 1Fp 59<24F0Rad6“23T0pos /
r$(ad%) =tr$ (ad%-1) : NEXT. B
LSEFORad9~46TOposo+1STEP 1,tr$(ad )~tr$ i

d%-1) :NEXTad$:tr$ (poss)="" .
1490,ENDPROC

1500 : -

1520 IFp056<23FORadz=poso+1T023 trs(ad“
-1)=tr$ (ad$): NEXTad%ELSEIFpos%<45ANDposS
>23F0Radﬁ—p036+1T046 tr$(ad -1)=tr$ (ad3)
:NEXTad%

1530 IFposa<24tr$(23)—""ELSEtr$(46)—""

1540 ENDPROC : :

1550 :

1560 DEFPROCmove

1570 PROCcopy

1580 IFpos% fromsGOT01630

1590 IF(fromﬁ<24ANDpOS/>23ANDtr$(46)<>"
")=-10R (from$>23ANDpos% <24ANDtr$(23)<>""
) ==1tr$ (pos%)=tems:GOTO1630

1600 typs=poso.p055*from/-PROCdel pos**
typs

1610 p03ﬁ=p035+(from/<typ/AND(typ >23AN :

1620 pos%=poss+1: PROClns trS(poso)—temS
:pos$=pos% (from/<typ/AND(typ'>23ANDfrom*
$<24)=0)-1 E g
1630 ENDPROC

1640 :

1650 DEFPROCcom (T%)

1660 tem$=GETS

1670 tem$=ASC (tem$) : IFtem%>=136ANDtemS<
=139GOT01720

1680 IFT%= ZAND(tem$~CHR$(13)0Rtem$~CHR$
(32) ) =-1tem%=0:G0OT01840 :

1690 IFT%=2GOT01660

1700 temﬁ INSTR("HhLlSsILDdCCEeXXZZ**Mm
Tt1l1i22", tem$) IFtem%=0GOT01660 s
1710 IF (tem3%/2)=INT (tem% /2)tem$“CHR$(AS
C(tem$)-32)

1720 IFT$=2GOT01740

1730 IFtem’“l39PRINT"Up"ELSEIFtems*lSBP
RINT"Down"ELSEIFtem 136PRINT"Left"ELSEI
Ftem%= 137PRINT"R1ght" e

1740 IFtem$<136GOTO1780

1750 A%=pos%:pos%=0: PROCllne(A:) pos =A

1760 IFtem% =139ANDposo<>1ANDpos <>24pos,
|

14
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Producing Audio Tape Inlays

/«p05/~1ELSEIFtem/z
<>46pos¥=pos%+1ELSEIFtems=136ANDpos%>23p
08%=p0s%-23ELSEIFtem% ;137ANDposo<24poss—
pos%+23 i
1770 PROCline (pos%): :GOTO1830
1780 IFtem$‘"E"PRINT“Edlt" PROCllSt ELS
EIFtem$="S"PROCfile(1)‘ELSEIFtemS—"L"PRO

Cfile(2) ELSEIFtem$—"*"PROCCat ELSEIFtem
$="H"PROChelp ELSEIFtemS“" "PRINT"Insert

":PROCins

1790 IFtems-"D"PRzNT"Delete":PROCdel EL
SEIFtem$="C"PRINT"Copy" :PROCcopy ELSEIFt

em$‘“M"PRINT“Move" PROCmove ELSEIFtem$="
T"PRINT"TltleS" PROCtitles ELSEIFtem$~"1
"PRINT"Edit 1":PROCed(l) ELSEIFtem$="2"P
RINT"Edit 2":PROCed(2)"

1800 IFtem$="X"PRINT"Exit":GOTO1840ELSE
IFtem$="Z"PRINT"Zap": GOT01840

1810 tem%=INT((tem3-1)/2): IFtem9<>6ANDt‘

em3<>12ANDtem$<>13PROCtape .

1820 PRINTTAB(5,30): STRING$(70,f "y
1830 IFT$=2GOTO1660

1840 ENDPROC' ;

1850 :

11860 DEFPROCalt(xo,ya,maxo typ')

1870 *FX 12 :

1880 VDU23,1,1:0;0:0;

1890 at%=1: ad%=LEN (var$) : IFad% >lat’— d%
+1

1900 ad%: ~TEN (var$) : IFat —nme+lOR(at6-m;

aonNDtypo—lANDLEFT$(var$ 1) <> ")at =at
-1

1910 PRINTTAB (x%,y%): SPC (maxs) ; TAB (x5, y
%) :var$: PRINTTAB(xo+at/ 1 Yo),

1920 tem$=GETS$ :

1930 IFtem$“CHR$(13)GOT0203O

1940 IFtem$=-CHRS (137)ANDat$ <ad9+léto Zat

%+1:G0T02020

1950 IFtemS“CHR$(l36)ANDato<>1at° =at%-1
:GOT02020 '

1960 IFfemS—CHR$(127)ANDat ~1GOT01920
1970 IFtem$=CHRS {135) ANDat $>ad3GOTO1920
1980 IFtem$=CHRS (135)var$=LEFTS (var$,at

%-1) +RIGHTS (var$, LEN (var$) ~at%) :GOT02020

1990 IFtem$=CHRS$(127)var$=LEFTS (var$,at
$-2)+RIGHTS (var$, LEN(var$) ato+1) at%=at
$-1:GOT02020 :

2000 IFada—maX6OR(adﬁsmax5—1ANDtyps=lAN
D((LEFTS$ (var$, 1) <>"~"ANDat$<>1)=-10R (LEF

T$(var$, 1) <>"~ "ANDat ‘IANDtem$<>"—")=—1y

=-1)=-1G0OT01920

2010 IFtem$>cHR$(31)ANDtem$<CHR$(128)va_

r$=LEFTS (var$,at%- 1)+tem$+RIGHT$ var$,LE
N(var$)-at%+l) :at%=at%+1

2020 GOT01900 .
- 2030 )
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138ANDposo<>23ANDpos%,

2080 IFt% *1t9‘2ELSEt

2170 3

,2060 ; ;
2070 DEFPROCtltles

2090 ENDPROC

2100 =

2110 DEFPROCed(typ*)

2120 PRINTTAB(S 30);"Enter cassette tit
le ";typ%:":i- ;iIFtyp%=2t%=2 i
2130,1Ftyp<=1var$ t1SELSEvar$=t
2140 PROCalt (14,25+typ%,32,2)
2150 IFtyp’—ltl$—var$ELSEt2$—var$
2160 ENDPROC ;

2180 DEFPROCflle(typ ) :

2190 CLS:IFtyp%=1PRINTTAB (33, 0) "SAVE”
ELSEPRINTTAB (33,0); "LOAD"; .
2200 PRINT" TAPE INLAY"; TAB(33 1),"—;—4~
2210 *CAT : o
2220 PRINTTAB(O 26),?Enter flle name e

2230 var$=last$

2240 PRINT'">";: PROCalt(l 28 7,2)

2250 last$=var$

2260 IFtyp%=1X%: OPENOUT(last$)ELSEX6=OP
ENIN(last$) - '
2270 FORad%=1T046 :
2280 TFtyp%=1PRINT#X%, tr$ (ad%) ELSEINPUT
#X%, tr$ (ad%) : ”

2290 NEXTad$% .
2300 IFtyp%=1PRINT#XS%,t15,t25,t%, pos3EL
SEINPUT#X%,t1$,t28, to,pOSo

2310 CLOSE#X%

2320 CLS

2330 ENDPROC

2380

2350 DEFPROChelp

2360 CLS

2370 X%=OPENIN ("HELPSHE")

2380 FORtyp%=1T032

2390 INPUT#X%,tem$

2400 TPtyp%<32PRINTtem$ELSEPRINTtemS ;
2410 NEXTtyp$

2420 CLOSE#X%

2430 tem$=GETS

2440 CLS

12450 ENDPROC

2460

2470 DEFPROCcat

2480 CLS .

2490 PRINTTAB(33,0);"CATALOGUE DISC";TA
B(33,1) ; STRINGS (14, "-") "

2500 *CAT

2510 PRINTTAB(0,30);"PRESS ANY KEY"'STR
INGS 3 "o u);

toms-

15



Producing Audio Tape Inlays

Beebug January/February 1989




Mini Office II: A Dabhand Guide

Reviewed by Peter Rochford

Title Mini Office II: A Dabhand Guide

Publisher Dabs Press

5 Victoria Lane, Whitefield,
Manchester M25 GAL.

Tel. 061-766 8423

£9.95 (book)

£7.95 (program disc)

Price

It is a number of years now since Database
Publications first released their budget-priced
business software package called Mini Office.
Originally written for the Beeb, e

it has now been converted for
many other computers includ-
ing the PC, and has received |
wide acclaim. I

The latest version, Mini Office
11, is indeed a comprehensive (i
package, and a remarkably §f
powerful one considering the [
low price (see review in
BEEBUG Vol.5 No.8). This has
made it a consistent best-seller.

S

A
3

The original documentation
supplied with the package is in
the form of a small ring-bound
manual of some 98 pages. It is
quite a reasonable guide, but
certainly not comprehensive,
and does not do full justice to the software.
Neither does the manual serve well the needs
of first time users of computers who would, I
expect, make up a large proportion of pur-
chasers of the Mini Office II.

G
b 7Y
_‘

Dabs Press has published some excellent guides
for several of the popular Beeb software
packages, and has now produced its own guide
to Mini Office II for those who want more
information. The book, written by Bruce Smith
and Robin Burton, consists of some 250 pages
with a very good index, and is realistically
priced at £9.95.

It has separate sections on the use of each of the
modules in Mini Office along with worked
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s A Dabhand Guide s
BRUCE SMITH :
ROBIN BURTON

Mini
Office

BBC B/B+/Master Series version

examples, and each section concludes with a
chapter of useful hints and tips.

The layout and presentation of the book are.
good. It is well written in an informal and
chatty style that I am sure will appeal to most
people.

Dabs has rightly assumed that many
purchasers of Mini Office will be first-time
users of such software, so a good introduction
has been included in the book, and each section
_ begins with a clear and easy-
| to-follow explanation of what
this part of the package can do
for you.

The sections on labelling and
the use of printers deserve
special mention as they are
really excellent, yet it is often
areas like these that cause
| problems for so many in using
packages like Mini Office IL
There is also a chapter on the
use of Dabs' own MiniDriver
printer ROM, which is written
for Mini Office and thus takes
the pain out of getting good
printed results from your
work.

%”

‘vﬁ"

ST

There is a programs disc available to go with
the book priced at £7.95 which contains all the
worked examples referred to in the text, and a
number of utilities to enhance the package. One
utility worthy of mention allows the sideways
printing of spreadsheets, overcoming the
problem of printers limited to 80 columns only.

CONCLUSION

This is another excellent book indeed from
Dabs Press. It has much to commend it in terms
of both content and presentation. I am sure it
will be a most useful buy for newcomers to the
Mini Office II package, and for those who are
already serious users and want to get even
more from it. Recommended.
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Versatile

A

Model B owners can now manage the ROMs in their machine with JSour new star
commands implemented with Bernard Hill's latest program.

With the general acceptance of BEEBUG's
optional prefix notation (W for Watford, B for
Beebug, Z for solidisk, etc) for sideways ROM
commands, command clashes are not as serious
a problem as they were in the early days of the
model B. However, workspace clashes are
becoming something of an annoyance.

If all my ROMs were enabled in. my model B,
then PAGE would be at &2300 since many
claim dynamic workspace - not much room for
programs! Now with this handy utility you can
*UNPLUG your ADFS ROM, GXR ROM and
any others which are causing unnecessary
raising of OSHWM. Of course, when required,
the ROMs can be reINSERTed, just as in the
Master.

The program listed with this article produces a
sideways ROM image which can be loaded into
sideways RAM as required. Ideally this ROM
image should be in the highest priority socket
(as on the ATPL board), but is fine as long as it
sits in a socket of higher priority than any ROM
you wish to disable, and which claims private
workspace (such as ADFS or GXR).

First type in the program (and save before
running - use the name SMANGER), and then
run. You will find that it produces a file called
MANAGER on your disc which should be
loaded to sideways RAM with the appropriate
command (see the instructions supplied with
your sideways RAM).

COMMANDS
Once initialised with Break the new 'ROM'
responds to four commands:

*INSERT <ROM number>

*UNPLUG <ROM number>

*ROMS

*POWERUP

The first two commands do the main work and
behave just as in the Master, except that the
ROM number should be expressed in Hex (e.g.
*UNPLUG F, not *UNPLUG 15). You do not
need to press Break after inserting or
unplugging, but you should note that the
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program will give a "Bad ROM Number"
message if you try to unplug the RAM bank
which contains it!

The command *ROMS gives a list of ROMs in
exactly the same style as the Master (complete
with Unplug status) and *POWERUP is a
routine which simulates a power-on reset on
the system. All commands may be abbreviated
with a full stop, e.g. *POW.

The program works by intercepting service call
1, and before passing it on, checking a table of
16 ROM status bits (held in 2 bytes) clearing the
relevant byte of the ROM type table at &2A1 if
the ROM has ‘unplug' status. Thus the ROMs
remain UNPLUGged through Break, Ctrl-Break
and even the simulated *POWERUP, but of
course a real power-down will cause loss of the
ROM image and so loss of unplug status -
unless you have battery-backing for your
sideways RAM, in which case your
UNPLUG/INSERT status is permanent, and
will be the same when you switch back on.
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THE STORY SO FAR
The original Repton was little more than a
slightly non-conformist arcade game. It differed
from space invaders and the like because a
certain degree of thought and planning was
required by the player. It was not enough to
simply blast everything in sight.

Repton 2 was very different. Although it looked
similar to the original, the new game was in fact
a massive logic-puzzle. The object was to move
Repton around the landscape collecting
diamonds and earth, and killing monsters,
while avoiding falling rocks. Some of the speed
and action of an arcade game was still present,
but so were the problem solving situations
found in adventure games. The puzzle posed
by Repton 2 was so challenging that Superior
Software offered a substantial prize for the first
person to solve it.

Repton 3 was a progression from Repton 2. The
same problem-solving and arcade combination
were retained, but instead of one large puzzle,
there was a series of individual stages, each
made up of eight screens. The stages could be
attempted in any order, but to complete a stage,
each of its screens had to be completed in
succession. Major additions included in Repton
3 were character and screen editors. These
allowed you to design your own screens, and
alter the character to anything you liked. This
quickly led to many new sets of screens being
produced and marketed as add-ons. However,
the behaviour of characters could not be
changed, only their appearance. So, for
example, rocks still fell if unsupported, even if
they were redefined to look like flying saucers.
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Repton Infinity

David Spencer looks at more than just a game.

ROLL ON REPTON INFINITY

In some ways Repton Infinity, the latest
offering from Superior, is a logical progression
from Repton 3. The game is still there of course,
as are the character and screen editors.
However, new to Repton Infinity is the game
editor which I shall cover in detail later.

The Repton 4 game

The Repton Infinity package is available for the
model B and Master on cassette or disc, and for
the Electron on cassette only. I used the disc
version on a Master 128. The software is
supplied on three discs. The game disc is a
40/80 track flippy with the standard version on
one side, and an enhanced Master version on
the other. I will explain the difference later. The
other two discs contain the actual game files,
and the other files that the editors produce. One
of these is a single sided 80 track disc, the other
is a 40 track flippy; both contain exactly the
same data. The instruction manual is 72 pages
long, and there is also a reference card.

When the disc is booted, there is an initial title
screen followed by a menu. This offers five
options: Play game, Land Scape, Film Strip,
Blue Print, and File Link. I will deal with each
in turn.

Play Game starts the actual game. There are in
fact four different games supplied. The first is a
version of Repton 3, while the second, called
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Repton Infinity Review

Repton 4, adds some extra features while still
maintaining the same theme. Robbo, the third
game, sees you playing a robot in a 'time-space
puzzle vortex', while in the fourth game,
Trakker, you drive around in a latest hi-tech
bulldozer killing hideous 'Jaggas'.

Land Scape is the screen layout editor. This
allows a set of four game screens to be created
and saved together. Each screen is edited by
selecting a character and then using the cursor
keys to position it on the screen. Existing screen
files can be loaded, and the first four screens of
Repton 3 are included to experiment with.

Film Strip is the character definer. Each
character in the game actually exists in three
forms. There is the large character shown on the
playing screen, the small character used when
displaying a map of the screen, and an editor
character. Editor characters can be loaded into
the editors in place of the default set as an aide
memoir when editing screen layouts and
character definitions.

Blue Print is the game definer, which is the
major feature new to Repton Infinity. The
behaviour of each character in the game can be
defined wusing a fairly sophisticated
programming language called Reptol. The best
way to explain this is with an example, namely
the definition for a diamond in Repton 3:

NAME Diamond

DEFINE TYPE
CurvedLeft
CurvedRight

DEFINE HITS
IF HITBY Repton
SCORE (5)
SOUND (242)
ENDIF

The first line defines the name of the character,
while the TYPE definition specifies certain
attributes for that character. 'CurvedLeft' and
'CurvedRight' are flags which are used by the
definition of a rock to control how it falls. They
basically say that a rock can fall off a diamond
to either side. The HITS definition determines
what happens when another character hits the
diamond. In this case, if the character is Repton
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himself, his score is increased by five and a
'ping’ sound produced.

The action of each character is defined in this
way, and Reptol includes some powerful
features for effects such as random delays.

File Link joins the screen layouts, the character
designs, and their actions together to form a
complete game which can then be saved to disc.
On the enhanced Master version, games can be
tried without linking and saving them, but
linking is compulsory each time on the other
versions. This is the only advantage of the
enhanced version.

Film Strip - the character designer

CONCLUSION

I see Repton Infinity as more than just a game,
and indeed as more than just a successor to
Repton 3. Repton Infinity provides a
programming language in the form of Reptol
which, while being fairly easy to learn and use,
includes many of the features found in 'real’
languages such as C. Add to this the fact that
the results of your programming effort are
(hopefully) an enjoyable game, then in my
opinion, you have the perfect teaching tool.
Pupils in first year IT lessons could be taught
Reptol as an introductory language, and could
be allowed to develop and try their own games.

You mustn't forget, though, that Repton is
primarily a game, and a very good one at that. I
am sure that the four games which accompany
Repton Infinity will provide hours of pleasur

to anyone. B
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No real-time clock in your machine? This can be a thing of the past, as Kevin Harding's
clever program provides both clock and alarm display for all users.

Anyone who has used one of the many
computers which have the time constantly
displayed somewhere on the screen will know
how useful this is, especially if it is coupled
with an alarm which can be set to remind you
of meetings, picking someone up or just to stop
you sitting at the computer all night when you
get deeply involved. It can even be used to
wake you up in the morning. That is what this

. program does. It performs the job of a real-time
clock in software for those who do not have one
built in to their system (as on the Master 128),
but it will work on all machines.

It keeps track of the time and displays it
digitally (24 hour clock) in the top right-hand
corner of the screen in any screen mode. It also
features an alarm which sounds when the
alarm time is reached. The time can also be
easily extracted in Basic, and can therefore be
used within Basic programs. The program is
Break proof, and maintains the time even if
Ctrl-Break is pressed. It works not only in Basic
but also in other languages such as Pascal and
BCPL, with applications like Wordwise, View
and Exmon, and Basic and machine code
programs.

The program can assemble both a version to
run in main memory, and also a version which
will work from sideways RAM/EPROM. The
sideways RAM/EPROM version also works
with many commercial games (the main
memory version tends to get overwritten by
them). If the program is assembled on a Master
computer, additional code is added to deal with
shadow RAM. Additionally, the Master 128
version can 'grab’ the time from the internal
real-time clock, rather than prompting the user
for it.

ENTERING THE PROGRAM

The program should be typed in and saved.
When run, it will ask whether you want a main
memory or sideways ROM version to be
assembled. After selection, the program
assembles the appropriate version and displays
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the *SAVE command necessary to save the
code. If your machine runs out of memory
during assembly, lower the value of PAGE
(PAGE=¢&1200 for example) and try again.

USING THE FROGRAM
For the memory version type:

*RUN <name>
or *<name>
where <name> is the file name of the saved
code. This sets up the vectors and prompts for
the start time, unless it is running on a Master
128. If an invalid time is entered it uses the
default which is midnight (00:00:00). This
version should be used on systems where
PAGE is normally set to &1900 by default, and
which do not have sideways RAM.

For the ROM version the saved ROM image
should be loaded using your normal sideways
RAM loader (*SRLOAD on a Master or
Compact for example), and Break or Ctrl-Break
should be pressed to initialise it, during which
it will prompt for the start time, unless the

. computer is a Master 128.

Once loaded, your clock can be controlled with
six different star commands.

COMMANDS

*SETTIME <HH:MM:SS> sets the time shown
on the clock. The time is specified in the 24 hour
clock system, and preceding zeros must be used
for single digit values. For example:

*SETTIME 07:00:00 (NOT *TIME 7:00:00)

On a Master 128, if no time is given, then the
time is read from the internal real-time clock.

*ALARM <HH:MM:SS> sets the time at which
the alarm will sound. An '=' is displayed after
the time on the screen to show that the alarm is
set. *ALARM without a time de-activates the
alarm; it also stops the alarm while it is
sounding.

*COFF deactivates the screen display. Correct

time will be maintained but will not be
displayed on the screen until *CON is used.
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*CON reactivates the screen display after
executing a *COFF.

*CSTOP disables the event the clock uses to
maintain the time. This means that the time is
not updated and also that it is not displayed.
This can be used if the clock program causes
other programs (certain machine-code games)
to crash.

*CSTART re-enables the event and starts the
clock. You will be prompted for the new time,
unless the program is running on a Master 128.

The time can also be read from BASIC using the
statement 'TI$=$&38D'. This makes TI$ a six-
digit string, the first two digits, the hours, the
second two the minutes, and the last two the
seconds. These can be extracted using LEFT$,
MID$ and RIGHTS.

MEMORY USAGE

Both versions use the same areas of workspace
when running; these are &A8 to &AB during
star commands, &90-&95 during event
processing and &380-&39A for general storage.
The &380-&39A area is in the cassette
workspace used for BPUT operations. If you are
using this cassette command, this workspace
will have to be moved. Other usable areas are
from &880 if you are not using a printer or from
&8CO0 if you are not using sound envelopes. To
change them just change the value of other in
line 190.

The main memory version of the program
resides between &12C0 and &1700. This is part
of the memory the DFS uses as a file buffer.
This means that if you are using the memory
version, you cannot open more than one file at
a time as it would overwrite the code. Using the
main memory version with cassette is rather
difficult. It needs to be assembled at &EQ0. This
can be done by changing the second K% in line
1010 from &12C0 to &E00, setting PAGE to
&1400, loading the program and running it and
saving the code produced. Then whenever you
use the code you need to set PAGE to &1400
and *RUN the code. PAGE must then always be
reset to &1400 whenever <Break> or <Ctrl-
Break> is pressed.
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HOW IT WORKS

The program uses the internal interval timer to
generate an event every second. The event is
vectored through &220/&221 and is redirected
to the clock program. Each time the routine is
entered it increments the time by one, displays
the clock on the screen (if enabled) and checks
the alarm time to see if it has been reached; if it
has, the number of beeps to be sounded is set to
30 and the first beep is sounded, and on
consecutive events a beep is again sounded
until all 30 have been produced.
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David Demaine extends the ASTAAD environment with a supporting
program to manipulate screen images.

In the December issue (Vol.7 No.7), we
published the third and final part of the
ASTAAD3 CAD program. This month the
associated program STEAMS3 is published in
full. The name originated from the concept of
the distortions that can be imparted to materials
by steaming them under stress. If you must
have an acronym for the name then try Shrink,
Twist, Expand And Mix Screens!

The STEAMS program provides facilities to
identify a rectangular area of the screen, and to
distort this by moving, copying, rotating,
enlarging or reducing the enclosed image.
STEAMS maintains two images as main and
shadow screens, and one image can overlay or
replace another.

STEAMS3 is used in association with
ASTAAD3 and the two programs must reside
in the same directory. To prepare for the use of
the program published this month you must:

1. Make sure your copy of ASTAAD is named
as ASTAAD3.

2. Delete line 6190 in ASTAAD3,which inhibits
the 'Link’ function.

3. Change line 6220 in ASTAADS to read:
VDU4: J%=&7FFFFF : CHAIN"STEAMS3" : ENDPROC

THE STEAMS PROGRAM

This program is much shorter than ASTAAD,
though quite substantial in its own right. It has
to be kept within limits because it uses two full
mode 0 screens, one in main memory
commencing at &3000, and the other in shadow
memory. HIMEM is set to &3000 while
STEAMS is running. This reduces the Master
128 down to nearly the capacity of the BBC
model B. To save space it has been necessary to
abbreviate some function and variable names,
which does unfortunately reduce readability.

I have set the screen backgrounds to different
colours, white for the SHADOW screen and
blue for the MAIN screen, so that it is easy to
see which screen is visible at any instant. From
ASTAAD, Ctrl-f7 will now link to STEAMS, but
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there will be no change in the display, except
for a change of colour to black and white. Any
image you had on your ASTAAD screen will
still be there, but with the appearance of lines
around the edge.

As with ASTAAD there is only one screen
format, a 1280 X 960 graphics screen with a two
line header along the top. The STEAMS
program is controlled by the function keys, the
Escape, Tab and Copy keys, and the cursor keys
for cursor movement.

Save  MOUE Text copy Line Edge Outl § Fnr;ﬁFix Roel Rel %= 391.6 y=  -52.8

Filenane DIFFRAKPS ale;168,88units/inDiagonal” 4751
20 PL/L
] 1 8. 1pF 0.1yF
1K ;‘
PLL/L 2
skt n
(] Lt
PLL/2
J IR
a2 ¥ =+
pL1 R.§. 475-268 (1) -1
SEL RS 415-383 (1) [
PLZ ﬁ.g. 415’2!, (5)
PING 1§, 466-197 (1) -+
e JLiCs
Il LE 412cH (1) Prelipinary circuit design 1671/89
Bhernes Kot 8
| REOSHTRE® o bt Fhin 1x vouenmce_| DIFFERENTIAL AMPLIFIER
Designing a circuit

Keystrips for both ASTAAD and STEAMS are
printed on page 62 of this issue. You will see
that f0 on the STEAMS keystrip is marked
'‘Switch screens'. Press this once and a blue
background screen will appear with MAIN in
the header. You can use Ctrl-f9 to load a screen
from memory to either the MAIN or the
SHADOW screen. If you link back to ASTAAD
using Ctrl-f7 at any time, the MAIN screen will
be lost and the white SHADOW screen will
turn back to yellow.

CORRESPONDING KEYS TO ASTAAD

You will soon see that the Save, Load and Print
screen functions are identical to ASTAAD and
on the same function keys. Other familiar keys
are Margins, Origin rel/abs, Delete box and
Area move with its associated toggle to Copy or
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Steaming Ahead with ASTAAD

Move. These are indeed all identical to the
equivalent ASTAAD functions, except that
operations are immediate without the
opportunity for second thoughts. There are no
cursor drawing functions, or any way of
placing text on the screen.

§ KOVE Text ine Edge Outl § Fore Fix Rcel fbs x=  641.0 482.0
F ] e e e 18 Forg el = S

Fglenm LAYOUTL Yectar:

Qverlay of corponent lavout

4 Corponent layout
on reversed printed sireuit

Peelininary layout design  16/1/89

DIFFERENTIAL ANPLIFIER

Superimposing an image of a
printed circuit board

THE STEAMS CURSOR BOX

What STEAMS can do is manipulate images
between the two screens. If you have just
entered the STEAMS program, press the Tab,
and the lower and left hand lines down the
edges of the screen will jump to the cursor.
Move the cursor a little way, both horizontally
and vertically and then press Copy. This will
bring the other two lines to the new cursor
position, defining a box on the screen. To make
the box disappear, press Tab and then Copy
without moving the cursor. The box lines have
no effect on the image you see on the screen,
and are not stored when you save the image.
They are used to define the area of operation of
the principal STEAMS functions.

STEAMS FUNCTIONS

Function keys f1 and Shift-f1 provide you with
the ability to move or copy any part of the
screen. The cursor box defines the area which
will be moved or copied, and itself moves to the
new position. The margins toggle, Ctrl-f3,
allows you to move the cursor off screen, which
may be necessary in some cases.

IMAGE ROTATION
f2 is the 'Mix screens' function. The area in the
box on the screen you are viewing is moved
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onto the hidden screen. The display switches to
the hidden screen. When you call this function,
a header message gives you the opportunity to
specify a rotation angle. If you enter a
magnitude greater than 360 degrees the
function is aborted. Rotation takes place about
the centre of the box. The result of rotation will
make changes to your image because of the
imperfect match of the rotated pixels to their
new positions, but the results are not
unacceptable. The 2 to 1 aspect ratio of the
pixels is a particular cause of problems, and
some simple precautions have been taken in the
program to minimise adverse effects.

Shift-f2 is a toggle associated with the 'Mix
screens' function, and gives the user the
opportunity of overwriting or overlaying the
image on the hidden screen. An example of this
is shown by the illustration of a printed circuit
board, where both sides are superimposed to
prove registration.

Save Filenare SHORTHOUSEWDUE Filenare SIIIJ“HGUSEHE sove Ourt SHDM Fi
ilenane SHORTI

Filenane SHORTHOUSE HOUSEy= 134,08

A screen with two rotations and anamorphic
shrinle

IMAGE SIZE CHANGE

A 'Shrink screen’ function is provided by f3,
which allows you to shrink or expand any
boxed area of a screen. The new image is
created on the hidden screen with the bottom
left-hand corner of the area in the same
position, and the box moves to the new shape
and position. Before you specify the magnitude
of the size change, a message in the header
gives you the opportunity to restrict the change
to either the x or the y dimension only. This
enables anamorphic distortion of the picture
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with results as illustrated on the house
projection, taken from last months issue. If you
enter zero for the shrink factor, the function is
aborted. If you expand the image with a 'shrink
factor' greater than unity, gaps will appear in
the transformed image. This function, like all
the others may operate on either the MAIN or
the SHADOW screen.

f8 deletes the borders around the box.
Incidentally there are no checks in STEAMS to
warn the user that he may seriously damage his
image, but these should not be necessary as the
screen is easily reloaded in cases of accident.

As with ASTAAD, STEAMS is a highly
modular Basic program which allows further
functions to be added by the user as required.

MOUE Text move Line Edge Outl 3 Fore Fin fccl fbs x= 1279.8 y= 958.9
3

5
Filenase BENTHOUSE Siale: Lo00tines Diagonal® 1596.0

A screen with two rotations and anamorphic
horizontal expand

This program concludes our coverage of
revised ASTAAD CAD package. We believe
that it provides many of the features available
in commercial offerings, and we hope that the
illustrations accompanying the articles will not
only have demonstrated the power of
ASTAAD, but will spur readers on to try it out
for themselves.

STEAMS appears on this month's magazine
disc/tape, but we have also prepared a self-
contained ASTAAD disc which includes
ASTAAD3 and STEAMS3 together with a number
of demonstration screens to get you started. The
disc is accompanied by supporting documentation
and keystrips for both programs. See page 35 for
order details.
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1990 DEFPROCsf : .
2000 ON J%-16 PROCn,PROCcopymove,PROCov
erlay,PROCn, PROCn,PROCn,PROCn,PROCn,PROC
n,PROCorigin ELSE ENDPROC =

2010 ENDPROC

2020

2030 DEFPROCcE

2040 ON J%-32 PROCdump,PROCn,PROCn,PROC
marglns,PROCn PROCn,; PROCn, PROCllnk PROCS
ave,PROCload ELSE ENDPROC

2050 ENDPROC :

2060 :

2070 DEF PROCbox :
2080 PLOT4,x1,0: PLOT6,x1,956: PLOT4 0,y1
:PLOT6,1276,y1

:PLOT6,1276,y2

2100 PLOT4,x,y
2110 ENDPROC

2120 ¢

2130 DEFPROCcursor
2140 FOR I%=0 TO 1.
2150 *FX19

15,y:PLOT6, 415,y
2170 NEXT I%
2180 PLOT4, x,y
2190 ENDPROC
2200 2 - :
2210 DEFPROChome

¥%/2+2 ELSE x=x4:y=y4
2230 J 13 ENDPROC :
2240 4 i

PROC
2260 IF J%=17 ENDPROC
12270 VDU4:X=xl-x:Y=yl-y

y=y4) i

2290 TIME=0:VDU 5 ENDPROC

2300 : o
2310 DEFPROCsw:Ltch IF J% <>1 ENDPROC

c$:PROCmain :
2330 PROCr::ENDPROC ‘
2340, v :
2350 DEFPROCmain
2360 VDU19,0,4119, 1 7|
2890 *FXL12:0 0
12380 *FX113,1
. 2390 ENDPROC
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2090 PLOT4,x2,0:PLOTE,x2,956: PLOT4 0,y2

2160 PLOTA,x,y+15: PLOT6, x ,y—lS PLOT4, %~

'2220 IF x4=0 AND y4=0 THEN X—lX$/2+1 y—,k
2250 DEFPROCruler IF J°<13 OR J% >18 END"

2280 PRINT TAB ( 63, 0) (x-%4) TAB(74 0) (-

2320 IF main% main%=FALSE:main$="SHADOW
":PROCshad ELSE main%=TRUE:main$="MATN"+

2430 *FX112,2

2440 *FX113,2

2450 ENDPROC

2460 o .

2470 DEFPROCareamove IF J%<>2 ENDPROC
2480 IF copy% fn$="Arcopy" ELSE fnS““Ar
Move"

2490 PROCh :

2500 PROCm("Area "+copy$) :
2510 MOVE x2,y2 MOVE xl,yl PLOT188+area )
code%, X,y

2520 x2~X+ABS(x2—x1) y2~y+ABS(y2 yl) l
Exiyl=y

2530 PROCr: ENDPROC

2540 @

2550 DEFPROCMix:IF J%<>3 ENDPROC

2560 £n$="Mix  ":a=FNi("Rotation angle
") IF ABS(a)>360 9 PROCr: ENDPROC g
2570 J%=1:PROCswitch s

2580 ca—COS(RAD(a)) sa—SIN(RAD(a))

2590 PROCcentre

2600 IF owrt% PROCdel: PROCm(“Overwrltln
g screen") ELSE PROCm(“Overlaylng screen
")

2610 IF main% PROCvdus ELSE PROCvdum
,2620 FOR X“Xl TO X2 STEP 2 o

2630 FOR Y= Yl TO Y2 STEP 2 2*(ABS(sa)<O
_71) i

,2640 IF OINT(X,Y) PROCpnt

2650 NEXT :NEXT X i :
2660”IF5ma,, ROCvdum ETSE PROCVdus
2670 PRO 'ENDPROC .

2680 :

2690 DEFPROCdel - "
2700 Yv=¥2-Y1: x1 x1*‘—'xC-Yd=Y1—'Yc~x2d=x2 :
~Xc

2710 MOVE de*ca—Yd*sa+Xc Yd*ca+X1d*sa+
2720 PLOTO,—Yv*sa Yv*ca

2730 PLOT87 X2d*ca—Yd*sa+Xc Yd*ca+X2d*
at¥Yc

2740 PLOTBB,—Yv*sa,Yv*ca

2750 ENDPROC

2760 ¢

2770 DEFPROCpnt

2780 IF main% PROCvdum ELSE PROCvdus
2790 IF a=0 PLOT69 X,Y ELSE IF a—180 PL
0T69,Xe-X, Ye—Y ELSE Xd=X-Xc: Yd"Y~YC PLOT
69, Xd*ca—Ydﬁsa+Xc Yd*catXd*satye
2800 IF main% PROCVdas ELSE PROCvdum
2810 ENDPROC '
2820 &

"2830 DEFPROCvdum :
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The Comms Spot

by Peter Rochford

In this month's Comms Spot, we get away
from the technical jargon of the last two articles
and take a detailed look at a couple of bulletin
boards.

Bulletin boards are numerous in the UK now,
as a quick look at the ever-growing list
published in BEEBUG will confirm. Many of
these boards provide very similar features and
facilities. Amongst them though are some
specialist interest boards, and I am going to
take a look at two of these.

SID

This board, with the rather odd name, is owned
and run by Acorn Computers (SID stands for
Support Information Database). It will therefore
be of particular interest to BEEBUG and RISC
User members. It has been in operation for
quite some time now, but strangely does not
seem to get strongly promoted by Acorn itself.

SID4
ACORN COMPUTERS
WELCOME TO SID

You are about to be
logged on as a
guest user.

If you are a
registered user,
please access SID
via FASTRAK

SID's Title Page

The board operates from Acorn's headquarters
in Cambridge, and can be dialled up on (0223)
243642. It is a viewdata board, and you will
need Prestel type terminal software to access it
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along with a 1200/75 baud modem.
Incidentally, just like Prestel, pages can be
accessed by numbers or with keywords.

Access to the board is open to everyone, and no
special password is needed. There is the facility
to become a registered user with extra benefits,
but more about that later.

As one may expect, the purpose of the board is
to promote Acorn products and to provide
information for current and potential users of
Acorn computers. ’

Guest users have access only to a limited
number of facilities and information on the
system, but there is still plenty of interest. There
are sections on Acorn products, news from
Acorn, a dealers list with a search facility and
an on-line magazine called El Sid. El Sid has
several sections, including Commbase for
comms, educational computing and both books
and games reviews.

Registered users of the system have access to a
lot more. They are issued with a mailbox
number for sending Email to other users and
can send technical and sales enquiries to Acorn
direct via the system. A notice board for hints
and tips is also available to promote the
exchange of information between users of SID,
along with a general bulletin board section.

As a registered user you also have access to the
telesoftware section. This includes technical
information in the form of downloadable text
files.

To register on SID you will have to log on and
fill in a response frame. Details will then be sent
to you by post. Apart from the extra facilities
already mentioned, being a registered user
enables you to log on at local call rates via a
service called Fastrak which costs 8p per
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The Comms Spot

minute. There is no subscription charge, but
you will be charged a minimum of £10 plus
VAT per quarter on the line time incurred.

Having had a good look around SID, I would
say that it is a very worthwhile service. It is
both interesting and informative and should
prove beneficial to many users of Acorn
computers. There is scope for plenty more to be
included yet, and it is hinted that Acorn are
going to expand the system. This, by the way,
includes the setting up of closed-user groups
for specialist interest areas.

HEALTHDATA

This board has been up and running since as
long ago as 1985. It was set up by a general
practitioner to provide medical information and
advice to anyone who needs it. The system is
viewdata based, and to use it you will again
need Prestel type terminal software and a
1200/75 baud modem.

Access to the system is open to all by dialling
01-986 4360, which is a London number. No
password is required and there is no need to
become a registered user. In my experience, this
board is very popular, and you may well find it
often engaged during the evenings.

The content of the board covers a very wide
variety of health topics - everything from
coping with the common cold to information on
the risk of AIDS. The topics are not covered in
great detail but are certainly informative and
useful, and there are always suggestions on
how to get further advice.

Healthdata is not, I should point out, an
electronic version of the 'Family Doctor' book,
and is certainly not for hypochondriacs. It gives
good down-to-earth advice even though at
times it can be a bit patronising.

The amount of information on the system is
quite surprising, and once on-line you may find
you have spent longer than you thought. You
keep on finding topics that you always wanted
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to know a bit more about, and the whole thing
becomes quite absorbing. It is certainly an
interesting board to just browse through.

thda}a (C) 1989 HD1

| HEALTHOATA mamumeas
A-2 Index (X199%)
Using the National Health Service

x
Ll
o

Help Section

Drugs C(including a2lcohol and tobacco?
Disease Prevention 41 Telesoftuare
Health and the Environment

Sex (contraception, Aids, disease)

Yomens Health

i 12 off-line discs !
Child Health

W OO N NN B W N e

Hanagement of some common diseases

Healthdata's Main Menu

I feel that this board provides a very useful
service and full marks to Chris Dobbing, the
Healthdata sysop for putting it together in such
a well-written and well-presented way. It must
have involved a great deal of work.

The contents of the whole board are available in
off-line form for use on BBC computers and the
RM Nimbus. This comprises nearly 400 frames
available on disc. Schools and colleges, I am
sure, would find this most useful in providing
some general health education for pupils and in
particular for the better understanding of the
risks of drug abuse and AIDS.

COMMENT

Both these boards provide a very useful service
and are well worth taking the time and trouble
to log-on to. So many bulletin boards around
are providing much the same thing these days,
and boards such as SID and Healthdata are a
welcome change. I hope that other BB's will
emerge offering similar types of service to
Healthdata on other subjects. It is a question, of
course, of people with the right interest, finding
the time and money to set up and maintain the
system.
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PC to BBC File Transfers

Bernard Hickman reviews a piece of software which solves his PC to BBC
file transfer problems.

In BEEBUG Vol.7 No.2 Dave Somers reviewed

a software package enabling BBC files to be
read and copied on an IBM PC. Discopy does
the same kind of job but using a BBC micro to
read and copy PC format discs. This review is
concerned with just two of the programs listed
above - DOSCopy and CPMBeeb.

Whichever of the programs you purchase, they
come on one DFS disc and share a common
menu system. Since this is a dual-format 40/80
disc, it cannot be backed up. However, a file
BACK is thoughtfully included to enable you to
make a working copy. This latter can then be
copied to an ADFS if you are using that filing
system.

The programs will run on a B+, Master or
Compact, and on a Model B equipped with the
1770 disc controller (available as an upgrade).
To maximise the options, an 80-track double-
sided drive is needed, and preferably dual
drives to obviate the need for disc-swapping.

When the program is first booted, it prompts
for details of your drive configuration, which it
" then stores in a file called TRACKS. If you
subsequently change the drive equipment, you
simply generate a new TRACKS file.
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This done, the program detects which model it
is running in, and loads the appropriate routine
for the B+, Master or Compact from a selection
of machine code files. If you are using a Model
B, you will be further prompted for details of
your disc upgrade, and another configuration
file called MCB will be generated. Acorn, Opus
(inc. Challenger), Solidisk and Watford double-
density upgrades are all supported.

The two programs referred to will handle
transfers (in either direction) with BBC
DFS/ADFS formats for the systems listed in
Tables 1 and 2.

Acorn 640k, 800k
Apricot 315k, 720k
Atari ST 360k, 720k
Duet 720k
IBMPC 160k, 320k, 180k, 360k
IBM PS/2 720k
MacDougall

NEC

Nimbus 720k
Olivetti 720k A,
Olivetti 720k B
Rainbow 400k

Table 1. Accepted MS-DOS formats

The program uses an ASCII file called
DISCDEF which contains a list of formats with
the relevant format data for each. The structure
of the file is fully explained in the
documentation and it can be edited to add
further formats (e.g. with the Master Editor or a
word processor). BAKsoft offer to help with the
necessary information if you supply a sample
disc of whatever strange format you wish to
read.

Note, however, that IBM 1.2 Mbyte high
density, Sirius, Apple (inc. Macintosh) and
Amiga cannot be accommodated, a limitation of
the Beeb's 1770 disc controller rather than this
software.
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PC to BBC File Transfers

Once configured for your particular hardware,
the program could scarcely be simpler to use.
The two formats to be used are selected from
the screen menu, e.g. BBC for drive 0, IBM 360K
for drive 1, and the work discs inserted. This
done, a menu of commands is displayed, which
can be returned to at any time by pressing
Escape, which will also abort any operation.

MS-DOS Filename: *.*
BBC filename: *

then an entire MS-DOS disc will be copied to
BBC format without further intervention. The
BBC filenames will be truncated to seven or ten
characters as necessary.

Also from the menu, * commands will be

Pressing D catalogues the
MS-DOS disc. The directory
is held in memory and dis-
played whenever D is
pressed. N will reload the
directory if you change discs.

MS-DOS files may also be
deleted or re-named. T will
TYPE a named file to the
screen, scrolling being
controlled with the space bar.
Hex dumps can also be
produced. If the program was

Acorn Z80

Alphatronic PC

Amstrad SS, DS

CDOS

Cifer 2683 40tr, Cifer 2683 80tr
Comart

Epson PX8, QX10

IBM CP/M-86

ICL Quattro

Kaypro S/S,D/S

Osborne SS SD, Osborne SS DD
Rair Black Box

“ RML 380Z SD, 480Z DD

Sharp MZ80B

applied directly to the BBC
disc, e.g: *CAT *DRIVE
*DIR *ACCESS *RENAME
*DELETE *INFO *EX.
However, *COPY *BACKUP
and *COMPACT should not
be attempted from within
the program.

The CPMBeeb routine is
very similar, except that
there is no facility to format
a CP/M disc.

entered while in an 80- SM1
column mode, then the

Superbrain QD

As with other programs of
this type, the Beeb cannot

screen output will be in 80- Tatung TPC-2000 cope with a "foreign"

column format (provided Televideo directory structure. There-

your machine has shadow Erarl;stec Krypton fore files can only be written
orba

RAM for the screen display).

from and to the root

F will format an MS5-DOS
disc. If this is to be read on a PC, it is advisable
to use a new, unused, disc, or one that has been
"unformatted", e.g. with Advanced Disc
Investigator or a similar utility.

P toggles the printer on and off, enabling screen
output to be printed.

The main item, of course, is C for copy. This
produces prompts for the direction of transfer
(from/to BBC) and the filenames to be used.
MS/DOS filenames must be given in the form
shown in the directory, e.g. CHAPT3.ASC, but
any spaces may be omitted.

Copying then proceeds, a 20K text file taking
about 35 seconds. Wildcards, alone or with
partial filenames, may be very usefully
employed. If you reply to the prompts as
follows:
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Table 2. Accepted CP/M formats

directory on MS-DOS and
CP/M discs. Text files are
best supplied in pure ASCII format. Most word
processors have a facility to produce files in this
form.

Problems can arise with line-endings. Whereas
the Beeb uses RET or LF/RET, MS-DOS and
CP/M commonly use RET/LF. BAKsoft
include a Basic program CONVERT to sort this
out for you and also remove unwanted parity
bits.

I would emphasize that I have so far only used
these two programs regularly on a Master 128,
with text files (probably the most common use
for programs of this type), and with a selection
of the disc formats listed above. However, in
this context it has given complete satisfaction,
and in my opinion offers excellent "user-
friendliness” and value for money.
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lode 7 Graphics Ct

aracters

If you ever have difficulty finding the right mode 7 graphics character,
Paul Hogarth's short utility may be Just the thing you need.

Although a mode 7 teletext editor, such as that
published in BEEBUG Vol.6 No.3 is very useful,
it is often difficult to locate (in the Usér Guide
or elsewhere) just the character you are looking
for, as they are usually arranged in numerical
code order, rather than in any logical graphic
order.

This program will display all the mode 7
graphics characters in a much more useful way,
and if you have a suitable printer dump ROM
installed, the program will also print a copy for
future reference. The display also shows the
code value and corresponding lower-case
character for each teletext graphics character.
The order in which the characters is displayed
is determined quite simply by the order of their
code values in the DATA statements from line
9000 onwards. A blank position in the display
is produced by including a code value of 100. if
necessary, just edit the DATA statements to
display the characters in a different order.

BN E
255 191 254 25
Be @ R
28719 46

To use the program, just type it in and run it
(but do save it first for safety). If you don't
have a printer ROM, delete line 190. The
program as listed will work with BEEBUG's
Dumpmaster, and this line is also the one to
change if you have a different print ROM (or
other than Epson FX80 compatible printer).

10 REM Program GRAPH 7. .
20 REM Version B1.4 .
30 REM Author Paul Hogarth
40 REM BEEBUG Jan/Feb 1989 -

' 50 REM Program subject to copyright

60 s i :
100 MODE 0 ,,,

110 ON ERROR GOTO 220 = :
~ 120 PRINTTAB(22,0) "MODE 7 GRAPHICS CHA
saERSY o
- 130 PRINTTAB(23,2)"For BEEBUG Screen e
ditor" ;

140 VDUS

|

1430 PLOT77,x,y1 =~
1440 NEXT

1450 ENDPROC = :
1460 2 o '
9000 DATA 255,238,230,252,175,243,176
19010 DATA 191,189,229,188,167,241,164
19020 DATA 239,237,186,236,171,242,161
9030 DATA 254,190,182,248,174,227,100
9040 DATA 253,246,233,244,173,179,224
19050 DATA 247,249,100,232,170,177,168
- 9060 DATA 251,187,100,180,165,178,162
9070 DATA 183,231,100,228,166,225,100
19080 DATA 235,181,100,184,169,226,240
9090 DATA 250,234,100,100,100,100,172
9100 DATA 245,185,100,100,100,100,163
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The Ins :

PRINT and INPUT.

In dealing with methods of input and output, I
started last month with the obvious INPUT and
PRINT functions in Basic. I described how both
numbers and strings are formatted in fields
controlled partly by the use of the comma or
semi-colon as a separator.

Although by default each field in the display is
10 characters in width, this can be changed by
using the pseudo variable @%, which can also
determine the format in which numbers will
appear. Although it may seem more of a
hindrance than a help, it really is better to deal
with the value of @% in hexadecimal. This
value then consists of 5 digits, the first selecting
one of three different formats, the next two the
number of decimal places (or digits) to be
shown, and the last two digits the size of the
field (see figure 1). The default is &0090A
(&00AO0A in Basic I), or more simply &90A. This

~ indicates a 'mormal' format with a field width of
10 (&0A in hex).

format number of digits field width
P P
&| o | o i o | 0o ia

Figure 1. Composition of @% in hex
(showing default value)

The three formats determined by the first digit
are:

0 'normal' format

1 exponential form

2 fixed number of decimal places
In the so-called normal format, numbers are
displayed in full, if there is room to do so
within the current field width. If the accurate
representation would require more digits than
can be accommodated, then exponential form is
used. This is often called scientific notation
because of its use by scientists and engineers. It
consists of a number, usually with a fractional
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d Outs of Basic (part 2)

This month Mike Williams looks at the use of the pseudo variable
@% in print formatiing, and examines some of the alternatives to

part called the mantissa, multiplied by a power
of 10 (the exponent). For example, the number
123.456 in exponential form becomes 1.23456E2
meaning 1.23456 multiplied by 10/2.

Consider the following short program:

100 FOR I=1 TO 100

110 PRINT I*5;

120 NEXT

130 PRINT

140 END
If you run this you will find the resulting
numbers neatly lined up in columns until the
point is reached where Basic is forced into
using exponents. Once this happens the
numbers no longer fit the default field width of
10.

Remember that unless we have changed it, @%
will have the value &90A. The '0A' (in hex)
indicates a field width of 10. The figure 9
determines the number of significant figures. So
all our exponential numbers have 9 digits plus
a decimal point plus the exponent (2 or 3
characters depending on size), giving a total of
12 in the output from our example program. If
Basic cannot fit a number within a field as
defined, then it allows the number to overflow
in the interests of not losing information.

If you type:

$=&914
before running the program again, you should
find all the numbers now fit their fields
whether or not exponential form is used. This is
because the '14' (in hex) gives a field width of 20
(in decimal) which is now ample. And because
the number of characters per line is an exact
multiple of 20 (in either a 40 or 80 column
mode), the numbers line up neatly in columns.
If you choose a sufficiently large field width,
but one that does not easily fit into the line
length, the numbers will all fit individually, but
will no longer be in neat columns.

The solution to the above problem is to add an
extra line to the program. For example, suppose
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we first set @%=&90F in an 80 column mode.
The field width indicated by &OF is 15 in
decimal, and we can fit five such complete
fields on one 80 column line. So add the
following line to the program:
115 IF I MOD 5=0 THEN PRINT

and once again all the numbers should line up
in columns. We have simply forced Basic to
execute CR/LF (Carriage Return/Line Feed)
after every fifth number is output.

Now change @% to &60F and run the program
again. All should be as before, except that
where numbers are displayed in exponential
form, only six significant figures are given, not
9 as before.

Now it's all very well leaving Basic to decide
whether numbers should be displayed in
exponential form or not, but often tables look
better if all numbers follow the same format.
Up to now a normal format has been assumed
(code 0). To see all the numbers displayed in
exponential form set @%=1060F. The first digit
(the '1") determines the format of the display,
the '06' determines the number of significant
figures, and the 'OF the field width, the latter
two as before. Try this and run the program
again to convince yourself. All the numbers will
now be displayed in exponential form.

Now try setting @%=&2020F and run the
program once more. The initial 2' indicates that
format 2 is to be used, working to a fixed
number of decimal places. The next two digits
(the '02") indicate the number of fractional
figures to be displayed. The field width is as
before. You should find that all starts off as
expected, but that after several rows of figures
the decimal point and any following figures
simply disappear. Once again, the number has
become too large for Basic to display it in the
form requested and within the specified field
width.

Format 2 is particularly useful when dealing
with money sums, by setting the format to
show just two decimal places. Where necessary,
Basic rounds numbers up, but do remember
that most real numbers (those with a fractional
part) cannot be represented in any digital
computer with 100% accuracy. BBC Basic works
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to a maximum of nine significant figures. We
can conveniently package up the use of format
2 in a simple procedure.

This will print any value 'n' with the specified
number of decimal places and field width. Note
that by making @% local to the procedure, any
other setting of @% in the calling program is
unaffected.

A minor consequence of using formats 1 or 2 is
that any line numbers referenced in error
messages will also be shown in the same
format. It may look odd, but there is little you
can do about it, apart from resetting @% within
any error handling routine of your own. Also
bear in mind that the setting of @% determines
the format of numbers converted to string
format using STR$. ’

I hope that this has given enough insight into
the purpose of @%. However, even experienced
programmers usually end up trying various
values for this variable before they are satisfied
with the result, so don't be afraid to adopt the
same approach yourself.

ASCI INPUT AND OUTPUT

When using PRINT and INPUT, Basic does all
the work for us by determining whether we are
dealing with characters or numbers and acting
accordingly. Now although this is all very
obvious and highly wuseful, there are
circumstances where these keywords are
cumbersome, or even quite incapable of dealing
with the requirements in hand.

The alternative to the use of PRINT and INPUT,
which deal with strings of characters and whole
numbers, is to use VDU for output and either
GET or GETS$ for input. Whichever is used, only
one character at a time can be handled, and that
is mostly dealt with in terms of an ASCII code
rather than as a character.

For example, suppose in mode 7 we want to
display text in blue against a cyan background.
The teletext codes to do this are 134, 157, and
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132, and these need to be positioned as the first
three characters on each line of the display. One
way of writing this would be:

100 FOR I=1 TO 24

110 VDU 134,157,132,13,10

120 NEXT

130 vDU 28,3,24,39,0
You should be able to see one immediate
difference between the use of VDU and PRINT.
PRINT always causes CR/LF to be output after
any text or numbers, unless inhibited by a semi-
colon. On the other hand, VDU only outputs
precisely what you specify, so CR/LF must be
explicitly included, hence the codes 13 and 10
(the ASCII codes for Return and Linefeed) at
the end of the VDU sequence in line 110.

As a comparison, we can write the same routine
using PRINT:

100 FOR I=1 TO 100

110 PRINT CHRS (134);CHRS$(157);CHRS (132)

120 NEXT

130 VDU 28,3,24,39,0
Note the use of the CHR$ function. PRINT can
only output strings of characters; VDU outputs
codes. In both cases line 130 is included to
redefine the text window to protect the three
codes down the side of the screen. That in turn
illustrates another advantage of using VDU.

The PRINT statement is used largely with
printable characters, whereas VDU can be used
for any ASCII code, printable or not. All the
codes from 0 to 31 have special meanings, and
these are described in the relevant User Guide.
One of these functions is to define a text
window, as above. In addition, ASCII code 12
is equivalent to CLS, clear text area to
background colour. So to define a text window
and clear this we could write:
vDU 28,0,20,79,5,12

The sequence 0, 20, 79, 5 defines a window,
which is then cleared with the 12 at the end.

In the same way that VDU corresponds to
PRINT, so GET (or GET$) corresponds to
INPUT. GET returns the ASCII code of a
character typed in via the keyboard, while
GET$ returns the character. In neither case is
the character echoed on the screen (very useful
for entering passwords). In the examples which
follow we shall concentrate on GET but
sometimes we will have to convert the code to a
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character with the CHR$ function. We could in
most cases use GET$, and then convert the
character to its ASCII code when needed using
the ASC function. My preference is to use GET.

For example, you will often see in many
programs a line like:

PRINT "Press any key to continue":G=GET
As soon as any key is pressed, Basic will
continue to the next line of the program, but
nothing is displayed on the screen.

A line like G=GET can also be useful when
debugging Basic programs - just include such a
line at any point where you want to pause the
program. The program will then wait when
that point is reached until any key is pressed,
and then continue. For greater assistance write:
PRINT"n"; : G=GET

where n is the line number of this extra line of
Basic. Not only will the program pause but will
identify which pause line has occurred.

Using GET can also be useful when we want to
exercise more control over input than can be
provided by INPUT. For example, the function
below would restrict input to those characters
specified in the string accept$.

This would build up a string of acceptable
characters until Return was pressed, but the
Return character itself would not be included in
the resulting string returned by the function,
though this could be changed. A call to this
function, such as:

data$=FNinputl ("0123456789")

would ensure that all input consisted of the
numeric digits 0-9 only, but note that as coded
the function returns a string; use the VAL
function to convert this to a number if needed.

Notice also the first IF statement in the above
function. This tests for Delete (ASCII 127)
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having been pressed. Provided at least one
character has already been typed in (the length
of p$ greater than zero), the last character is
removed from the screen by the VDU sequence
which follows, and from the siring p$ being
created. VDUS,32,8 moves the cursor back one
character (so that the cursor is under the
character to be deleted), outputs a space (to
delete the character, but the cursor will now
have been moved on one position again), and
moves the cursor back one position ready for
the next keypress.

Another variation on an input function is where
input is to be restricted to a specific position
and field width on the screen. In such cases the
input field is often shown on the screen by
some marker character (a pad character).

The first IF statement checks for the Delete key
as before, but replaces the character to be
deleted with the pad character rather than a
space. The second IF checks that we have input
a printable character, and that we have not
already reached the limit of the input field,
before adding the character to the input string
and echoing it to the screen. This function could

42

be called, for example, as:
data$=FNinput2(10,15,12,"-")

using the hyphen as the marker character.

That is all we have space for this month. If you
look at the last two examples you should see
that we have intentionally used both PRINT
and VDU. In practice, that's not untypical. You
need to be aware of both methods, and to mix
them judiciously to your advantage. Next time
we will look at timed input with the INKEY
function.
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BBC micro users have
been spoiled. Not
only is BBC Basic
included with the machine, but it's
acknowledged as an excellent implementation.

Many micros have no native language, a
problem the BBC user hasn't been 'brought up’
to expect. No one feels this more than 512 users.
The fact that Acorn did supply BBC Basic with
the Z80 only rubs salt into the wound.

Several implementations of Basic work on the
512, but even any resemblance to BBC Basic is
virtually incidental. I was interested therefore,
to be able to borrow a copy of BBCBasic(86)
from M-TEC. This is an MS-DOS version of
BBC Basic IV, and during the last month I've
been trying it in the 512.

The first point to make clear is that this isn't a
BBC package transferred to the 512. No-one
should be surprised, but if you did expect an
exact replica of BBC Basic implemented on the
512 purely to gain memory or speed, you'd be
disappointed.

This isn't a criticism, but users of real BBC Basic
have expectations (and facilities) that DOS
users don't, so let's put things in perspective.

BBCBasic(86) V4.6 is an MS-DOS package
which emulates the language that most BBC
users cut their teeth on. The fact that, in the 512
with its DOS+ environment and very non-
standard hardware it runs well is a credit to the
code and its authors (one of these is Richard
Russell who wrote the Z80's BBC Basic).

The acid test for a BBC Basic look-alike must be,
‘can you transfer programs with little or no
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Robin Burion takes a look af an MS/DOS implementation of BBC
Basic on the 512 co-processor,

change and expect them to work?' The answer
here is largely "Yes'.

The main difference is simple. Remember that
in BBCBasic(86) the screen modes are those of
an IBM-PC, not a BBC micro, and there are few
problems. The fact that a real BBC sits on the
other end of the tube is irrelevant. I had to
remind myself of this, because so much looks
familiar.

IN USE

The software is on a single 360K disc, with over
500 pages of documentation in an A5 ring
binder. This is extremely thorough and the
information is well presented. Most BBC users
will skim through quite large portions of it
because so much is similar.

I would have liked the contents list at the front
and normal page numbering. Finding items
isn't easy - the first job is to find the contents
list! It immediately precedes the excellent
index, but I'd move the lot to the front of the
manual and put dividers between sections to
aid searches.

The first job was to make a working disc of the
software, which was entirely without incident.
The software and numerous example programs
are all in a directory 'BBCBasic', so I transferred
this to an 800K disc and copied
'COMMAND.COM! to the root directory. No
other installation or setting up is needed - just
'CD BBCBasic' and off you go.

There are two ways to run programs. Firstly,
you can run 'BBCBasic.EXE' to enter the
BBCBasic shell. After this, with a few
exceptions, most operations are much as they
are in the BBC.

Alternatively, you can type 'BBCBasic
<progname>' as a composite DOS+ command.
The language is entered and the named
program is chained. When it terminates you
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remain in the BBCBasic(86) environment.
*QUIT exits BBCBasic and returns to the DOS
prompt.

LOAD, CHAIN and SAVE are the same as in
the BBC micro, except for the filing system. The
extension '.BBC' is reserved for Basic programs,
but can be omitted from commands.Native
DOS commands are preceded by a * to run
them. Discs can be catalogued by either ™.,
showing .BBC files, or "*DIR' for other
extensions as required.

The cursor keys aren't the same as in BBC mode
of course. Pressing the TAB key enters edit
mode, while repeated presses provide the same
facility as COPY. Left and right cursor then
behave as you'd expect, while up or down
cursor take you to the start or end of a line -
very simple.

There's also a Basic editor which feels very
much like Acorn's. Entering or amending
programs by either means is very easy, and no-
one could possibly have trouble with these
facilities.

The graphics demonstrations provided worked
well, and quite quickly using PC screen modes.
Teletext emulation is included, with several set-
up programs for different PCs, but it requires
an EGA which rules out the 512. That said, no-
one would use 512 graphics in preference to the
BBC's, so it isn't a factor in evaluating the
package.

Among the programs supplied are the old PCW
benchmarks. I ran these and was informed that
my processor ran at 9.44MHz. Naturally I
decided to find out how fast BBCBasic(86)
programs do run compared with the real thing,
and to test program compatibility at the same
time.

COMPATIBILITY

Using MOVE I transferred three BBC programs
directly to DOS with no changes, not even the
names. I then used the supplied program
(FCONVERT) to convert from tokenised BBC
format to tokenised BBCBasic(86) format.
Everything proceeded without a hitch. What's
more the resulting programs worked.
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There was, I hardly need say, no BBC
assembler, graphics or teletext in these
programs. They consist of moderately involved
arithmetic and/or array juggling with some
text output. In-line assembly is supported, but
of course BBCBasic(86) doesn't handle 6502
assembler code, but 8086 code instead.

One program finds the highest prime number
equal to or below any value up to 9 digits long.
Another creates an integer array of 6000
elements and stores randomly ascending values
in it. It then offers the choices of finding a value
either by a serial search or a recursive
dicotomic search (often called a binary-chop) -
in which the list is repeatedly divided in half to
find the required entry.

The third program creates a similar array, but
stores completely random values in it. It then
offers three methods of sorting into ascending
or descending order before displaying the
results in paged mode.

These were experimental programs, written to
test the relative speed of various techniques
using Cobol on mainframe systems. As such
they make extensive use of integer arithmetic,
procedures, REPEAT-UNTIL and FOR-NEXT
loops and relational /conditional tests including
TRUE/FALSE, all of which have direct
analogies in Cobol.

I also transferred a program which opens a
named file, reads it and filters the data,
removing unwanted codes (double spaces,
printer codes, tabs etc) creating a new, text only
file.

All the programs performed perfectly and
immediately, with not a single alteration. Even
exits with Escape using ON ERROR and
IFERR=17 worked properly, as did DIM,
OPENIN, OPENUP, BGET/BPUT, multiple
statements, NEXTs with implicit variables and
soon.

PERFORMANCE

‘One unwelcome surprise was that there was no

gain in speed. On the contrary, screen output
was drastically slower, especially scrolling. I
decided to organise some very direct tests of
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several aspects to isolate various program
functions.

The results are tabulated (see Table 1), but the
bottom line is that speed is a real
disappointment all round. Apart from disc
handling, which of course is quicker (except
OPEN/CLOSE) because of the 800K format,
almost everything took as long or longer than
in my updated (but ancient) series 7 model B.

There's no obvious reason
why greater advantage
isn't gained from the 512's
10MHz. After all, it's run-
ning at five times the
clock-rate of the BBC,
doing precisely the same
job. The tube can't affect
RAM or processor func-
tions, and clearly doesn't
in fact affect anything
much anyway.

To investigate further,
three tests were also run
on an 8MHz Amstrad PC,
with the following results.
Test 1 - 263.37 seconds,
test 2 - 2.58 seconds and
test 5 - 50.00 seconds.
These figures are worse
than BBCBasic(86) and
clearly demonstrate that
neither the 512 nor DOS+
is at fault for the slow
processor/RAM oper-
ations, (quite the opposite
in fact) and it doesn't
explain slow screen
output either. What it
does underline is the excellence of the original
6502-based BBC Basic.

On balance it's doubtful that BBCBasic(86)
would outpace a model B or Master, definitely
not if text output to screen is required. Don't
think that the 512 isn't fast. The reasons are
within the package, but I can't guess what they
are.

The tests in BBC Basic were identical for each
machine and all were entered as single lines.
For tests 7 to 10 two sets of figures are given,
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the first for single density DFS systems and the
second for the ADFS (and marked thus).

Tests 1 to 4 were pure memory and CPU
operations, with tests 1 and 2 of the form:
TIME=0:FOR I%$=1 TO 100000:NEXT:
PRINT TIME/100
doing nothing but incrementing a loop, and the
BBC is clearly faster. However, indexing an
array seems faster in the 512, (tests 3 and 4) so

Table 1. Table of comparative run times for BBC Basic, BBCBasic(86),
Digital Research CBasic86 Interpreted) and Clompiled).

this area is swings and roundabouts, depending
on your program.

The much slower screen handling is shown by
tests 5 and 6. I assume that legal DOS calls are
the reason. The 512 supports direct screen
updates and it's pretty clear why. Scrolling
causes an enormous overhead, yet I used PC
mode 7 for the tests, as it's the quickest (e.g.
Test 6 in PC mode 3 took 151.78 seconds.)

When 26 times the data is displayed per line
(test 6) the gap between the BBC and 512
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reduces, but it's still huge (the 512 figures are
not misprints, they both comfortably exceed
two minutes.)

512 file handling used the 800K format, because
it's the quickest. Comparing tests 7 to 10, it's
clear that opening and closing files is where
time is lost. Tests 9 and 10 separate the two
operations. When a file is open (or large) DOS+
scores well over DFS and extremely well over
ADFS. Not a surprise, but it only shows that
disc handling isn't hampered by BBCBasic(86).

OTHER FACILITIES

Two versions of the interpreter are provided in
the package, the standard one allowing
programs of up to 64K, with page at &900 and
HIMEM at &10000.

A second version, 'BIGBasic’, utilizes all
memory up to 640K, giving 265,392 bytes in an
un-expanded 512, but the manual cautions that
this version is slower! I tried test 1 again, and
without actually using extra memory the time
increased by five seconds. This is because the
processor has to set up the segment registers as
well as the actual address, and this all takes
time.

The disc also includes utilities to 'unlist' and to
compact programs, both operations making
programs unlistable. There's a utility to
produce ASCII files from listable programs or
vice-versa, the equivalent -of the BBC's
*SPOOLA+LIST and *EXEC, and a program to
perform a *DUMP.

There are also two conversion programs (one
for 64K Basic, one 'big’ version) to produce run-
only code. This includes all the necessary
routines so that programs can be run as 'EXE'
files without needing a copy of BBCBasic(86). A
licence is needed if you use this to distribute
programs, or if you use any of the package in
more than one machine.

The manual suggests that run-only programs
are the next best thing to compiled code, so I
duly 'CRUNCHed' test 1 (see below) and
converted it. The result was that the original 29
bytes expanded to over 31K, but it took exactly
the same time to run.
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NOTE: Because of this statement I also ran tests
1 to 6 using Digital Research's CBasic86. The
results are shown in the CB86 columns, T'
means interpreted, 'C’ is compiled. All the
compiled programs were smaller than 6K. The
times show exactly how 'slow' the 512 and the
tube really are if driven hard. It's not the
hardware or DOS+ that slows things down (not
even the screen!).

For curiosity I also tried test 1 in Basic 5 on an
Archimedes with RISC OS. It took just 14.74
seconds.

CONCLUSION

BBCBasic(86) is an excellent implementation of
BBC Basic in terms of compatibility and syntax.
To be able to run (some) programs without
altering a single byte is as much as anyone
could hope for. Restrictions are pre-dictable
and attributable to hardware, DOS or the filing
system. It can't be faulted on that score. It also
proved robust and trouble free on the 512.

The documentation is comprehensive, and no
one who writes Basic for the BBC micro, with
even a rudimentary knowledge of the 512, will
have the slightest difficulty in using this
package.

Conversely, performance is a great
disappointment; I expected to see speeds gains
by factors of 2-3. If your objective is handling
large amounts of data quickly BBCBasic(86) is
not the answer. You do get the benefit of 512
disc handling, but that's equally true for any
DOS package.

If your only concerns are larger quantities of
data than your BBC micro can handle, but
using a familiar language, BBCBasic(86)
satisfies this, especially the large memory
version. The penalty is that run times will
probably be longer than on the BBC micro,
especially when screen output is involved.

In spite of the obvious attractions of this
package, I would strongly suggest that you
investigate at least one other DOS Basic, ideally
one with a compiler, before you make any
decision.
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Minimax technique.

To recap, last month we
looked at the principles
needed to develop a strategy
game, in particular chess,
and developed the static
evaluator and the legal move
generator. Armed with these
tools, the next step is to de-
velop a method that allows
the computer to choose the
best moves to make. This is
what we shall look at this
month.

GAME TREES

Before going any further we
need to look at a data struc-
ture called the game tree. As
its name suggests, this is a
tree structure, and you
might find it useful to re-
fresh your memory by read-
ing the earlier workshop on
trees (Vol.7 No.6).

' Consider a tree with the
| following rules:

1. Each node is a record that
can hold a board position
and a score of the type
produced by the static
evaluator.

2. The branches out of any
node represent one move
each.

3. Each node (except a leaf
node) has one branch for
each move that can be made
from the position stored in
that node.

4. The nodes at the end of
any branch contain the
board positions that result
from applying the move
associated with that branch
to the position held in the
parent node.

5. The root node contains
the current board position.
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ame Strategy (Part 2)

David Spencer explains how to write a strategy game using the

The resulting tree, known as a game tree, will
have the current position as the root, with the
first level down containing all the positions that
can be reached from the current position by the
player whose turn it is. The second level will
contain the positions that the opponent can
reach in reply to each of the first player's
possible moves and so on.

To make this concept clearer, we will construct
the first three levels of the game tree for the
position shown in figure 1. This is a slightly
unorthodox position, not least because neither
player has a king on the board! There isn't the
space here to draw pictures for all the board
positions, so instead we will list the occupied
squares together with the piece on them. So, the
position in figure 1, and hence the root node of
the game tree, would be written as:

(22) Pw

3,3)Pb

(5,5) Pw
Where the 'P' indicates a pawn, and the suffix
shows its colour.

(7.,0) @.7)

©0) ‘ ©n

Figure 1
Assuming that white is to move, there are three
possibilities. Firstly, he can advance his pawn
on (2,2), totally ignoring black. Secondly, he can
advance the pawn on (5,5), again ignoring
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black, or thirdly, he can take black's pawn.
Hence, there are three nodes in the first level of
the game tree for this position. Figure 2 shows
the first three levels of the game tree. The letters
on the lines refer to the table of moves given at
the bottom of the diagram, and each. board
position is shown using the above format.

(2,2) Pw
(33)Pb ©
(5,5) Pw
(3,3) Pw (3,2) Pw (2,2) Pw
55Pw® (B3P @ 33)Pb ®
(5,5) Pw (6,5) Pw
d e
(3,2) Pw (2,2) Pw
(23)Pb ® (23)Pb ®
. (5,5) Pw (6,5) Pw
e h i
(4,2) Pw (3,2) Pw
(23)Pb ® (23)Pb @
(5,5) Pw (6,5) Pw
(3,2) Pw  (2,2) Pw
(23)Pb  (23)Pb ®
(6,5) Pw  (7,5) Pw
a:(2,2)x(3,3) d,e :(3,3)-(2,3)
bsh : (2,2) - (3,2) 7:(3,2) - (4,2)
c;g : (5,5) - (6,5) i:(6,5)- (7,5)

Figure 2
You will notice that the tree stops at the first
level if white takes the opposing pawn. This is
because black has no pieces left,

Obviously, we can continue the game tree until
the point where there are no legal moves that
can be made. This represents the checkmate or
stalemate situation, depending on which
player's turn it is. In some cases, rather than
reaching a dead end, the game will develop
into a cat and mouse situation with the tree
continuing deeper and deeper. This situation is
indicative of a draw.

If we were to take as the current position the
start of the game, and continue constructing a
game tree until every branch hit a dead end or a
position started to repeat, then it should be
apparent that contained within this tree are all
possible games of chess. Looked at another
way, every game of chess ever played will be
found somewhere by choosing a path down
from the root of the tree! However, while there
is a finite number of ways a game of chess can
proceed, this number is very high. An average
game of chess lasts for 35 moves, or 70 ply, and
from any position there are an average of 37
possible moves that can be made. This means
that, roughly speaking, the number of nodes in
the game tree for the whole game is:

3770437693768, 13724371,370

Don't bother trying this on your pocket
calculator. The result is an astronomically large
number. A researcher in Artificial Intelligence
once said: "If a super-computer consisting of all
the molecules in the universe had been
examining all possible chess positions since the
Big Bang, then it would only be a fraction of the
way into the task."

and it is therefore pointless to
try and continue further.

One thing to note about any
game tree is that the players
making the move alternate as
you move down the tree. For
example, suppose that it is
white's turn to move. The
branches between the root and
the first level will represent
white's moves, the branches
between the first and second
level are black's moves, those
between the second and third

white
maximise

black
minimise

are white's and so on. This is
shown in figure 3.
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Figure 3
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TREE SEARCHING

You might be beginning to wonder if we are
ever going to deal with the actual problem in
hand - namely choosing the best move to make.
Well, we are going to right now. Remember
what we said last month about looking ahead.
Our aim is to choose a move that will hopefully
lead to the best possible position at some point
later in the game. The further we look ahead,
the better 'feel' we can get for the game, and
hence the more likely our chosen move is to
succeed. In terms of our game tree, looking
ahead simply means looking at the possible
positions at one particular level in the tree. If
we look ahead just one ply, then we examine
the first level in the tree, two ply and it's the
second level, and so on.

(2,2) Pw
(33)Pb ©
(5.5) Pw

a [+
b

(3,2) Pw

(33)Pb @

(5,5) Pw

(3,3) Pw
(5,5) Pw @

(2,2) Pw
(33)Pb @
(6,5) Pw

Figure 4

By using the static evaluator to generate a score
for each node at our chosen depth, we can
choose the best move. To start with, consider a
one ply lookahead applied to the position in
figure 1. This means that we will be looking at
the first level of the game tree (nodes 1, 2 and 3
in figure 2). To simplify matters, we will
assume that our static evaluator ignores the
playing position, and only considers a player’s
material, with a pawn scoring one point.

As discussed last month, white's scores are
positive and black's are negative. We can
evaluate the score for the three positions in the
first level and store them along with the actual
position. Remember, we stated earlier that each
node could hold a board position and a score.
The scores for positions '1', 2" and '3' will be +2,
+1 and +1 respectively. This is shown in figure
4. As we want to maximise the score, we need
to take the move that leads to the position with
the highest score. Therefore, we take the move
(2,2) to (3,3) taking black's pawn and leaving
white two points ahead.
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THE MINIMAX TECHNIQUE

So, we now know how to deal with a single ply
lookahead, but what about going one stage
further - in other words a two ply lookahead.
This means that we will consider the position
after black makes a move in reply to whatever
move we choose to make. This is shown in

figure 5.

(2.2) Pw

(3,3)Pb ©

(5,5) Pw

a b {3

(3,3) Pw (3,2) Pw (2,2) Pw
(55) Pw @ (33)Pb @ (33)Pb @

(5,5) Pw (6,5) Pw

!d |e

(3,2) Pw (2,2) Pw

(23)Pb @ (23)Pb ®

(5,5) Pw (6,5) Pw

Figure 5

Remember that in the case of a single ply, we
choose the move that maximises our score.
However, when our opponent chooses his
move, he will want to try and minimise the
score, as the lower the score the better his
position. Our very simple position in figure 5
can't be used to adequately describe this, so
look instead at figure 6, which shows two levels
of a game tree with three moves from the
current position, and three possible moves from
the new position. Therefore, white's move and
black's reply can lead to any of nine positions.
The numbers on the leaves of the tree show the
scores for each of the nine positions (ignore the
other numbers for the moment).

The score for the right-most position is +12,
clearly the best score for white. So, you might
expect white to play move 'b", heading towards
the +12. But what happens if white does play
this move? Black is quite likely to play the
move that minimises the score - in this case
move 'c, achieving a score of -4. Therefore,
white has effectively played into his opponent's
hands and allowed him to get ahead.

So, it is not simply a question of playing the
move that 'heads towards' the best score.
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Instead, we need to develop a new technique,
known affectionately as Minimax. We have
already said that black will try and minimise
the score. Knowing this, for the three nodes in
the first level of figure 6, we can determine the
score that black will get from that position. For
example, from the left-most node, black can
choose moves leading to scores of +4, +2 and
+6. As he is trying to minimise the score he is
likely to choose the +2 move. Therefore, white
knows that if he moves to that particular
position, black could force a score of +2.
Similarly, from the second node black could
force a score of -9, and from the third node -4.
These scores are shown on the first level of
figure 6. We can now ignore the second level of
the tree, as we know the scores that will be
attained. This just leaves white with the choice
between moves leading to scores of +2, -9 or -4.
As white wants to maximise the score, he will
choose the move leading to +2 (marked 'a' in
figure 6).

+7 -4 +12

9 41

+4 +2 +6 -2

Figure 6

Consider the steps that were taken. Starting at
the penultimate level of the tree (level one in
this case), we took each node in turn, and
looked at the positions that could be achieved
from that node. Because it was black's turn, we
took the minimum score that could be achieved
from any of the moves, and assigned that to the
particular node. Having done this, we moved
up the tree by one level, and repeated the
process. However, as it was now white that had
to choose, we took the maximum score rather
than the minimum. In our example this was the
end of the story, but had our tree had more
levels, we would have just continued upwards,
alternating between the maximum and
minimum scores at each level, hence the term
Minimax. This process of working backwards
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up the tree is called, not surprisingly, Backing. If
you are not sure about this I suggest you draw
out a few trees of various depths, assigning
arbitrary scores to each leaf, and then try the
Minimax procedure on each one.

Going back to the position in figure 5, if white
takes black’s pawn then black cannot move,
while if we ignore the capture, black has a
single move at his disposal. This doesn't alter
the score at all. Therefore the best move for
white to make is still to take black's pawn.

Now consider a three ply lookahead, taking in
all of figure 2. At first sight, it might seem that
all the positions at the third level of the tree
have a score of +1. However, look closely at
position 'D'. White has managed to advance a
pawn to the far rank, which means it is eligible
for promotion. For argument's sake we will say
that the pawn is promoted to a queen, and that
a queen is worth nine points. This gives a score
for this position of +9. Therefore, on this basis
white will start by making move 'c', black will
then be forced to make move 'e', and white will
finish off with move 'i', gaining a pawn and
hence a high score.

PRACTICAL TREE SEARCHING

So far I have given the impression that a game
tree is created somehow in memory, and then
searched subsequently. However, this is not
practical in a real situation. Consider a three
level tree for a game of chess. The average
number of nodes will be:

373+372+3714370 or 52060

If each node takes 120 bytes of memory (a fairly
realistic guess), then the entire game tree will
occupy just under 6Mb of memory - not very
useful on a model B!

The solution to this problem is to develop a
routine to build up the tree as it searches it,
discarding branches that are no longer needed.
We will tackle this next month. We will also
look at a very clever method for drastically
cutting down the number of positions in the
game tree which need to be examined.
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We continue the discus-
sion on the use of pointers
with more practical
examples.

Let's first conclude the discourse that we
started last time on the use of internal pointers,
by considering a more complex, and to some
extent, more realistic approach. Think back to
the order processing application which we
described previously. When an order is placed
it is likely to contain several different items. For
each item we would need to record some
reference to the item itself (maybe a code
number), the quantity ordered and possibly
other information such as a discount. A
difficulty arises because of the variable number
of items which might appear on any one order.

One solution to this would be to define a record
which would cater for a predetermined
maximum number of items (5 say). If fewer
than five items were ordered then space would
be wasted. However, by associating a pointer
with each record, a series of similar
continuation records could be chained together
to cater for more than five items per order. It is
obviously a matter of judgement as to how big
to make each unit record (the larger it is, the
more space is potentially wasted), whereas
using smaller sized records may seem more
efficient, but will carry a greater overhead in
processing time because of the many more links
which have to be followed.

In fact, it might be desirable to have two
pointers per record, one to point to the next
complete order, and one to point to the next
continuation record for this order. It all
depends on what is known about the orders
likely to be received, and what is required from
such a system. In such a case, the orders within
the file would be chained together, as described
last month, but each order might itself consist
of a set of linked records. The situation is
illustrated in figure 1.

When we implemented pointers last month we
chose to make them transparent, that is they
were not identifiable as pointer fields within a
record, but existed as as a separate entity
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1 (Part 8)

by Mike Williams and David Spencer

tagged on to the end of each record. We will
follow the same approach here so that each
record will have two pointers appended to it.

Order 1 Order 2

==

Order 3

o|

o] of

[]
o

Figure 1. Structure of orders file

In dealing with this example further, it is worth
looking at the difference in concept between
logical and physical records. For convenience
and economy in the use of storage we have
decided to define a file which consists of
physical records each of which can hold the
order details for a specific number of items. A
logical order corresponds to the order which
has been received from the customer,
containing a varying number of items. Each
logical order will translate into one or more
physical records in the file.

With this concept we can see how our first
pointer effectively chains together logical
records, while the second pointer chains
together physical records.

Let's now consider what will happen in
practice. Suppose we are going to process an
order and add the details to our order file. The
program will locate the first free record in the
file and display the corresponding fields for
input on the screen. We enter the details as
required, and the only difference from previous
practice is that we will need to indicate whether
we have finished processing that order, or
whether we have more details to enter. If all the
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details have been completed then that record
can be saved by chaining it to the existing
records and we can proceed to process the next
order.

If more details remain to be entered, then the
first record is saved as before, and a new free
record obtained in order to continue. However,
when this record is saved it is chained to the
first record using the secondary pointer. This
process can be repeated until all the details for
one order have been input.

In order to retrieve records, we will need to
follow the main pointers to identify the start of
each logical record, and then use the secondary
pointers in each case to display each screenful
of information relating to the same order. In
effect, where a logical record spans several
physical records, it will be like turning the
pages in a form. When deleting a record we will
also need to ensure that all related records are
deleted at the same time and returned to the
free chain.

To see how this affects any coding, let us look
again at the procedure PROCchain introduced
last month, modified here to implement our
two-pointer system:

1600 DEF PROCchain (buffer%)

1610 R%=FNfree (RF%):IF NOT R% ENDPROC
1620 PROCfind pos (key%,RL%)

1630 PROCwrite record(R%,buffer%)
1640 BPUT#F%,R2% MOD 256

1650 BPUT#F%,R2% DIV 256

1660 PTR#F%=start%+ (RS%+4)*R1%-4

1670 BPUT#F%,R% MOD 256

1680 BPUT#F%,R% DIV 256

1690 ENDPROC

Note that line 1660 has been modified to reflect
the fact that each physical record is now
followed by two pointers each using two bytes,
a total of four. Since RS% is the record size,
each record with its pointers uses (RS%+4)
bytes. Note that last month's code had a minor
error at this point, and should have read
(RS%+2) and not (RS%+1). This line moves to
the end of the specified record (including
pointers), and then back the appropriate
number of bytes ready to write a new pointer.

The PROCchain procedure locates a free record

using FNfree. It then determines the position in
the existing chain of records for the new record
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which is then saved together with relevant
pointers. The variable R% indicates the new
record, and R1% and R2% the immediately
preceding and succeeding records in the chain.
This is illustrated in figure 2, which shows the
main pointers after the record has been added.
The secondary pointers have been omitted as
their status is irrelevant at this stage.

R1% -+ __I_v R2% -
—\—> R% |1

Figure 2. Inserting a new record (R%) in the
main chain

The variable key% indicates which field acts as
the key to each record. This will still serve in
the new context to locate and save the first
record corresponding to any order.

To cope with continuation records we will need
to add a new variable link% and a new
procedure called PROClink. The purpose of
link% is to indicate (presumably from the user's
response to a question) whether the current
record is to be continued or not. If it is,
PROClink will find and link in the record as
follows:

1900 DEF PROClink (buffer%)
© 1910 R1%=R%:R2%=0
1920 R%=FNfree (RF%):IF NOT R% ENDPROC
1930 PROerite_record(R%,buffer%)
1940 BPUT#F%,R2% MOD 256
1950 BPUT#F%,R2% DIV 256
1960 PTR#F%=start%+ (RS%+4)*R1%-2
1970 BPUT#F%,R% MOD 256
1980 BPUT#F%,R% DIV 256
1990 ENDPROC

This turns out to be very similar to PROCchain.
Lines 1940 and 1950 set the main pointer of the
continuation record to zero (it's not part of the
main chain), while lines 1960 to 1980 locate and
set the secondary pointer of the preceding
record (by moving back two instead of four
bytes as in PROCchain) to point to the
continuation record. Repeated applications of
PROClink will chain as many continuation
records as required. The result of adding a
continuation record is shown in figure 3.
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The only other point to make is that the last
physical record in a continuation chain,
whichever it may be, will need to have its
secondary pointer set to zero to indicate the end
of a secondary chain. The easiest way to
achieve this is to ensure that secondary pointers
are always set to zero both initially and
whenever a record is returned to the free chain.
The last continuation record will then always
have a zero secondary pointer without any
further action on our part.

w_‘-—b R1% —:j g

R% 00

Figure 3. Adding a continuation record (R%)

As far as accessing and displaying records is
concerned, again only a small modification is
needed. The procedure PROCread_record (first
given in BEEBUG Vol.7 No.4) will now need to
read both the main (pointer%) and secondary
pointers (link%) by adding lines:

2555 pointer%=BGET%#F%+256*BGET#F%
2556 1ink%=BGET#F%+256*BGET#F%

and the routine would take the form:
R%=RL%
REPEAT
PROCdisplay record(R%,buffer%)
IF link% THEN
REPEAT:
PROCdisplay record (1ink%,buffer%)
UNTIL 1link%=0
%=pointer%
UNTIL pointer%=0

Compare this with the outline code given last
month for the display of simply linked records.
Routines for deleting and updating records can
be coded similarly.

EXTERNAL POINTERS

Our discussion of pointers so far has concerned
their use internally within a file for the purpose
of ordering and linking records. Pointers can
serve quite a different function when they are
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used to point to data in another file. As an
illustration we can consider again our order
processing example. Although it may be
desirable and useful to display or print a
description of each item ordered, it would be
quite wasteful of storage space to include the
full description in every order record where
that item occurs.

A more efficient approach would be to keep the
full descriptions of all items in a separate file,
and to store in our order file a pointer to the
relevant entry. Each item would need to be
coded. When the code was entered, this would
be looked up in the descriptions file and a
pointer to the record found inserted in the
order file. Every time that order is referred to,
the software would use the poinier to ensure
the relevant information was retrieved and
displayed.

When we are dealing with external pointers it is
almost essential to introduce pointer fields rather
than keep the pointers transparent as before. In
effect an external pointer field is like any other
data field except that for convenience the data
itself is located in another file.

All the time, although it may not be explicitly
mentioned, we are weighing up a balance
between the efficient use of storage on one
hand and the extra time spent on more complex
accessing on the other. It is often surprising
how wasteful of storage commercial systems
can be in the interests of fast processing.

It is also perfectly possible to combine the use
of internal pointers for linking records together,
with the use of external pointers for other
purposes. An almost classic example of this is
in the maintenance of computerised
bibliographies designed for keyword access.

What we could do is to maintain a file of
references giving details of title, authors,
publisher and so on. This file could be simply
in the order in which the records are entered.
Each reference is classified according to a set of
appropriate keywords, and the keywords
would exist in a second file either chained
together or ordered in some other way which
provides speedy access to a given keyword.
Each keyword points to a chain of single-field
records where each field is an external pointer
to a corresponding reference in the first file.
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When a new entry is to be made in the
bibliography, the details are entered in the
main reference file, and the appropriate
keywords entered. Each keyword will be
located in turn in the keyword file, the related
chain of pointers followed to the end, and a
new pointer (to the latest entry) added to the
end of the chain.

When it comes to accessing information we
simply enter one or more keywords, obtaining
in each case a set of pointers. If we enter several
keywords then we would usually have the
choice of ORing or ANDing the corresponding
pointer sets. Finally we (or at least the program
we are using) could follow each pointer to
extract the corresponding reference.

IMPLEMENTING EXTERNAL POINTERS
Let's now spend the remainder of this month's
article examining the practicalities of using
external pointers. In all our previous
discussions we have stored all our data as
character strings, using knowledge of the field
type, when appropriate, to convert between the
way in which the data is stored in the file and
the way in which it is manipulated within the
program. We will do the same with pointer
fields.

A pointer is just a record number so we will
assume that record numbers are in the range 0
to 65535 (that's the largest number that can be
stored in two bytes). If we store record numbers
as they are we will need a field of 5 characters.
However, if we can treat them as two bytes we
need only two characters. To do that we require
two functions, one to code a record number as
two characters, and one to decode two
characters as a record number: Here are two
such functions:

DEF FNcode (R%)=CHRS (R$MOD256) +
CHRS (R%DIV256)

DEF FNdecode (R$)=ASC (R$) +
256*ASC (MIDS (RS, 2))

where FNcode returns a two-byte string
corresponding to a record number R%, and
FNdecode returns a record number
corresponding to a two-byte string R$.

Right, so we have decided how an external

pointer is to be stored, but how will the
program know to which file an external pointer
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is related, and which field in a linked record is
required? There are two answers to this. If we
restrict the number of related files sufficiently
(and maybe just one related file will suffice for
most needs), then this information can be
stored in the FDR. When the file is first opened,
the contents of the FDR will specify which field
is an external pointer field and the name of the
related file and field, which is opened in turn. It
is in just this situation that we need more than
one record buffer in memory, one for the main
file and one for each additional related file.

If we want to contemplate a multiplicity of
related files then a different approach is
needed. We might find that one data file has
one or more external pointers, but in addition
any related files may themselves use pointer
fields to further files. The best solution then is
probably a pointer field file. This would be a
file containing one record for each pointer field
in the database. Each record would consist of
the name of a pointer field, the name of the file
being pointed to, and the name of the related
field.

I fear we are beginning to get well beyond the
bounds of reasonable capability for any BBC
micro. For a start, no more than five files may
be open at any one time on the DFS. Also the
complexity of processing may also become such
that even if it does all work, it works so slowly
as to be well nigh impractical. That is not to say
that our efforts have been wasted, but that we
must be realistic in our aims.

Pointer fields can be very useful in the kinds of
example we have quoted. We suggestyou use
our first suggestion of keeping the details of
related files in the FDR to be accessed when a
file is first opened, and restrict the number of
related files to no more than one or two.

This month's magazine disc/tape contains a revised
version of the program given last month which now
implements dual internal pointers and external
pointers as described above, It is accompanied by a
short data file based on our order processing
example.

That concludes our examination of file pointers.

Next month, in our series on file handling, we
will take a look at something quite different.
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To complement the game playing theory of the current Workshop series,
David Spencer implements a fully working draughts game.

The program given here is a complete game of
Draughts in which the computer plays an
opponent. There are three playing. levels,
ranging from easy to very hard. The higher the
level, the longer taken for each move (from less
than a second on level 1 to a minute for some
moves on level 3).

ENTERING THE PROGRAM

The program should be entered exactly as
printed, paying special attention to the
assembly language section at the end. As a
precaution, save the program before running it.

BEEBUG Draughts will work on all machines. If
the value of PAGE is greater than &1900 then
the program is automatically downloaded to
&1900.

BEEBUG DRAUGHTS

HBCDEFGH

Ths & reBec i vy
Lewre =2

Goame in progress

»

PLAYING THE GAME

The computer plays with the red counters, and
the player uses the yellow ones. The computer
always moves first. To enter a move you simply
type the co-ordinates of the 'from' and 'to'
squares. For example, entering D2E3, would
move your piece from square D2 to square E3.
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You must press Return to confirm the move,
and Delete can be used to clear the move
currently being entered. In the case of jumps,
you enter the co-ordinates of the counter doing
the jumping, and the co-ordinates of the square
where it will end up. If the move is a multiple
jump, and it is ambiguous as to which route to
take, the program prompts for the co-ordinates
of the intermediate square. For example, a
double jump from C3 to C7 might, pieces
permitting, pass over square A5 or E5.

The computer can play at three different levels.
It starts on level two, but this can be changed
by pressing the cursor up and down keys when
it is the player's move. Level three is the
hardest.

When either player loses all his pieces, or
cannot move, then his opponent is declared the
winner and pressing any key will start a new
game. Escape can be used at any time to
terminate the program.

Note that BEEBUG Draughts doesn't play the
so-called 'Huffing rule', in which pieces can be
removed if they fail to make a jump when one
is possible. Therefore, in this version of the
game jumping is not compulsory.

HOW IT WORKS

Armed with the listing given here, and the
theory explained in the last two Workshops,
you should be able to follow the operation of
the program. In order to achieve a decent
playing speed, the Legal Move Generator and the
Static Evaluator (as well as a routine to copy a
board) have been written in machine code. The
tree search routine (FNminimax) is speeded up
using a technique called Alpha-Beta pruning
which will be covered in next month's
Workshop. One point worth noting is the way
that the player's move is validated by
comparing it with the list produced by the
Legal Move Generator.
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BEEBUG Draughts

255) THEN =1

2450 =0

2460 :

2470 DEF PROCcmove

2480 LOCAL off%, score% ,maXﬁ,ptrs,possu
2490 max%=£80000000: ptro~mllsto.p035ﬁ=0
2500 PRINTTAB(0,29);"Thinking d
2510 PROClegalmoves (cboard$, mstack,0)
2520 off%=mstack%:REPEAT

2530 !&75=cboard%: !&77=btemp%

2540 CALL copbrd :

2550 PROCsmove (0f£f%,btemp$, 0)

2560 score% =FNminimax (btemp$ ,bstacka,ms
tack%+100,0,1,max%)

2570 IFscore%<max% THEN 2650

2580 IFscore%$>max% THEN ptr3=mlist$:pos
5%=0

2590 REPEAT ?ptr%=20ff%

2600 off%=o0ff%+1l:ptri=ptr3+l

2610 UNTILoff%?2-1>127

2620 poss%=poss$+1l

2630 max%=score$

2640 GOT02680

2650 REPEAT off%=o0ff%+1

2660 UNTIL?0f£%>127

2670 off3=o0ff%+1

2680 UNTIL?0f£%=255

2690 poss%=RND (poss%)-1:0ff% =mlist%
2700 IF poss%=0 THEN 2760

2710 REPEAT

2720 REPEAT off%=0ff%+1

2730 UNTIL?0££%>127

2740 off%=0ff%+1l:poss%=poss%-1

2750 UNTILposs%=0

2760 PROCsmove (0ff%, cboard%, 1)

2770 ENDPROC =

2780 : : , i
2790 DEF FNminimax (board%,save%,ml%,min
max%, 1%, ab%) i

2800 LOCAL sc%,score%,off%

2810 IF minmax% THEN score%$=&80000000 E
LSE score%=&7FFFFFFF

2820 IF 1%=depth% THEN =FNstaticevaluat
e (boards) :

2830 PROClegalmoves(board ,ml% —1+2*min

maxr)' :

2840 off%=ml%:IF ?off %=255 THEN 2980
2850 REPEAT

2860 !s&75=board% "&77~saveo

2870 CALL copbrd ‘

2910 IF mlnmaXf AND sc9>scoreo THEN sco

re%=sc%
2920 Cutﬁ—FALSE

2930 IF NOTmlnmaXs AND scoreo<ab° THEN :

t%=TRUE :

2940 IF minmax$ AND score%>ab% ~THEN cut

%=TRUE :

2950 REPEAT off3=0ff%+1

2960 UNTIL ?0ff% >127.off%=off%+l

2970 UNTIL ?0ff$%$=255 OR cut%

2980 =score%

2990

3000 DEF PROCassemble :

3010 boff=580:yt=s81:kflag=£82

3020 piece=§83:score=§84:sc=e85

3030 side=&86:joff=587:yt2= -588 '

3040 temp=&89

3050 ms=¢ACO

3060 FOR pass%=0 TO 2 STEP 2

3070 P%=&900

3080'[OPT pass%

3090 .lmoves LDY #0:STY boff
3100 .1lmoves2 LDA (&70),Y
3110 BEQ 1lmoves3:EOR &74

3120 BMI lmoves3:JSR Im

3130 .lmoves3 INY:CPY #64

3140 BNE lmoves2:LDA #&FF

3150 LDY boff:STA (§72),Y:RTS

3160 .1lm STY yt:LDA (&70),Y

3170 STA piece:AND #1:STA kflag

3180 CPY #56:BCS noup:TYA:AND #7

13190 BEQ nol:LDA #7:JSR tmove

3200 .nol LDA yt:AND #7:CMP #7

3210 BEQ noup:LDA #9:JSR tmove

3220 .noup LDY yt:CPY #8:BCC Jjmp

3230 TYA:AND #7:BEQ nol2:LDA #&F7

3240 JSR tmove:.nol2 LDA yt:AND #7
3250 CMP #7:BEQ Jmp:LDA #&F9:JSR tmove
3260 .jmp LDA #0:STA joff =

3270 .jmp2 LDA yt:CMP #48:BCS anu
3280 AND #7:CMP #2:BCC nojl:LDA #7
3290 JSR tj:.nojl LDA yt:AND #7

3300 CMP #6:BCS noju:LDA #9:JSR t3
3310 .noju LDA yt:CMP #16:BCC nojd
3320 AND #7:CMP #2:BCC nojl2:LDA #&F7
3330 JSR tj:.nojl2 LDA yt:AND #7

3340 OMP #6:BCS nojd:IDA #&¥9:JSR ti
3350 .nojd LDY yt:RTS

f33ao' -tmove PHA: LDA kflag BEQ kl
‘ _ Continued on ;mge 60
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MOVEMENT IN THE SHADOWS

I read with interest your article in BEEBUG
Vol.7 No.2 on shadow memory, and felt like
experimenting with the commands. So I took
the 3D Rotating House program from Vol.6
No.9 and modified it to use the shadow
memory technique, thus achieving smooth
animation. As this only requires the addition of
5 lines, it is very easy to do, and quite effective.

The lines are:

70 MODE129

80 X%=2:Y%=0

145 A%=112:CALL &FFF4

420 A%=113:CALL &FFF4

425 IF X%=1 X%=2 ELSE X%=1
I hope these additions will be of interest to
other Master-owning members.

Mark Etherington

Our thanks to My Etherington for supplying this
information.

THE ERROR OF ITS WAYS
I should be glad of your help with regard to the
article on error handling in BEEBUG Vol.5
No.9. The example program for dealing with
errors is all right, but I would like to use itasa
procedure to be called when required.
However, when I attempt to do this, all works
fine, but then I get an error "No Procedure at
line ...". I would be grateful for your help.
W.H.Jones

Although the error trapping provided within BBC
Basic initially looks to be quite useful, there is a
fundamental flaw. When any error occurs, Basic’s
stack is re-initialised. That means that if the
program is inside @ FOR-NEXT or REPEAT-
UINTIL loop, or within a procedure or function,
Basic loses all "knowledge’ of that state. '

Thus if a procedure to carry out some task includes
any error frapping code relating to that task (divide
by zevo or Escape for example), then Bagic 'forgets’
that it is in a procedure. The error handling code
will be executed correctly, but when Basic reaches
the ENDPROC terminating the procedure
definition, it appears as a mistake, as Basic has
forgotien that it ever entered g procedure in the first
place. Thus the error message veferred to by Mr
Jones’ results.
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So, error trapping should normally be placed
outside any loop, or procedure or function
definition. If you want the program to continue, the
only possibility is to GOTO a line near the start of
the program which is outside any loop, or procedure
or function definition.

Readers may be interested to know that Basic V on
the Archimedes provides additional error handling
facilities which overcome most of these problems.

LOCATING HALLEY'S COMET

The following few lines will add Halley's
Comet to the excellent 'Solar System' program
published in BEEBUG Vol.7 No.6:

250FOR Q=0 TO 9

280FOR Q=0 TO 9
290PRINTTAB ( (OMOD 3) *11,
Q DIV 3);Q;"=";P$(Q); :NEXT
540N (Q)=fact* (d/P(Q))
550nu (Q) =FNkepler (RAD (N (Q)
+ep (Q)-W(Q)),CY(Q))

5601 (Q)=nu (Q) +W(Q)
760R=400/ (AM (outer%) * (1+CY
(outer%)))

765IF Q=0 THEN GCOL 0,3
990DATA Halley's Comet
992DATA 76.1,0.9673,112
994DATA 17.9,58,162.2
996DATA 57.78

1660DEF FNkepler (M,e)
1670LOCAL E,F

1680REPEAT

1690F=E: E=M+e*SINE
1700UNTIL ABS(E-F)<1lE-3
1710=DEG (2*ATN (SQR( (1+e) /

(1-e) ) *TAN(E/2)

An iterative computation is necessary to keep
the display sane if the eccentricity is near unity.
There are also perturbations in its orbit which
cannot be easily allowed for here, but which
would affect the accuracy, particularly as one
goes away in time from the epoch. However,
interested readers will find a table of computed
elements for all apparitions going back to
1404BC in Yeomans & Kiang, Mon. Not.
R.Astr.Soc (1981) 197, 633-646.

‘ V.W.Patterson

Our thanks to My Patterson for this interesting
addition to a popular program.
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BEEBUG Draughts (continued from page 58)

~ Disc Transfers on a BBC

DOSCopy (BBC <-> MS-DOS)
TorchCopy (Torch <-> MS-DOS)
CPMCopy (CP/M <-> MS-DOS)
CPMbeeb (BBC <-> CP/M)

These four programs run om a BBC Master,
B plus, Compa ilor BBC B with 1770 upgrade

BAKsoft 20 Leys Avenue Cambridge CB4 2AW

60

(Acorn, us, idisk, Watford). They allow you
to copy’ ﬁ!gs b’etween disc formats ) 4 v

Over 50 formats are supported, mcludmg

MS/PC-DOS: Acorn 800k and 640k, Apricot,
Atari ST, Duet, Nimbus, Rainbow,
IBM and Compatibles, Olivetti
720k, PS/2.

CP/M: Acorn 780, Amstrad, Cromenco,
foer, Comart, Epson (PX8,Q 190),
ﬁfm Osborne Televndeo Ram‘,
R J, Sharp MZ$8

rbr Al Transtec IBM
a Rm“‘ni“.?w atups Lranste,

Torch CPN, BBC DFS and ADFS

ero rams are menu-driven, and allow you to
COvY e both-directions Yr HEX dump,
ERASE, 'RINT,

DIRE C'i‘ORY and (in some Feasito ‘FokMat
discs. Access is also allowed to BBC * commands.
Wildcards’ are support

£19-50 each £34-50 for any tw
£49°50 for any three  £59.30 for all four
Mail order only SAE for details

ADVERTISING
IN

BEEBUG

For advertising details,
please contact

Sarah Shrive
on (0727) 40303
or
FAX: (0727) 60263

or write to:

BEEBUG
Dolphin Place,
Holywell Hill, St Albans
Herts.AL1 1EX
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Personal Ads

BEEBUG members may advertise unwanted computer hardware and sofiware through personal ads (including
'wants’) in BEEBUG. These are completely free of charge but please keep your ad as short as possible. Although
we will try to include all ads received, we reserve the right to edit or reject any if necessary. Any ads which cannot
be accommodated in one issue will be held over to the next, so please advise us if you do not wish us to do this. We
will accept adverts for software, but prospective purchasers should ensure that they always receive original
copies including documentation to avoid any abuse of this facility.

We also accept members' Business Ads at the rate of 30p per word (incl
separately. Please send us all ads (personal and business) to MEMBERS'

Hill, St. Albans, Herts ALI 1EX.

Master 128, RGB colour monitor,
Cumana 40/80 S/S disc drive,
teletext adaptor. ROMs; Master
ROM, InterWord, Spellmaster,
Dumpmaster, ATS teletext ROMs.
All books and manuals. Games; Revs
+4 Tracks, Aviator, Grand Prix, Elite.
£400. Tel. (0923) 671371.

Two double sided 40/80T disc
drives cased £50 each, Music 5000
synthesiser £80, Miracle WS4000

V21/23 modem with battery backup

£90, Prism 1000 V23 (1200/75)
modem £25, Homebrew Maplin V21
(300/300) modem £25. Tel. (04027)
59309 eves.

Master Compact, View, Logo, etc.
View manual, spare discs, Printer
cable £285. Tel. (0753) 884360.

WANTED: Disc drive for the BBC B,
complete with utilities disc and all
documentation Tel. (0332) 556381.

Master 128 £250. D/D 40T SS with
power supply £60. AMX Mouse +
Superart and Pagemaker £55.
Oxford Pascal for Master £30. ISO
Pascal £30. Tel. (0245) 321285.

Archimedes A310 Colour: Arthur
1.2, User Guide, Programmer's Ref-
erence Guide (pt 1 & 2), ARM
Assembly Language Programming
(Cock-erell), BEEBUG serial link, 1st
WordPlus, PC emulator, RISC User
and discs, mouse mat, printer lead
£900. Tel. (0442) 49378.

Nightingale Modem with Comstar
ROM and documentation £25.
BEEBUG magazine from issue 1 to
date, all in binders. Best offer within
a month of publication of this issue
of mag. Tel. 01-363 7866.

BBC Master with TURBO Co-
processor, 2 Peartree RAM/ROM
cartridges, ACP 256k RAM, AC
Panel, ACP ADFS, Pagemaker,
Masterfile, Elite, Revs, Enthar 7, etc.
Plus several manuals and books
£340. Tel (0454) 778503.

Epson LQ-800 Printer with cut-sheet
feeder. Excellent condition, only one
year old. Selling in order to upgrade
system £400 o.n.o. Tel. (0468) 61321.

PMS E2P-6502 Second Processor for
Acorn Electron Plus One, 6 months
old with full documentation and

utility disc, will accept £50 o.n.o. Tel

(0706) 812815.

Dual drive Graduate, teletext add-
on. Written offers (from charities/
education preferably) to K&C, Pluto
Moutern School, Hornsey Road, N7
7QT. Enquiries Tel. 01-263 0510.

WANTED: BBC model B, must be in
working order. Tel. (0745) 825036.

BBC B 32k issue 7 with DFS and
ATPL ROM board. Immaculate
condition with dust cover and User
Guide £280. ROMS; Wordwise Plus
£20, Spelicheck I £15, Help II £15,
Toolkit Plus £20, Watford Transfer
£18, InterWord £30, all complete
with manuals and key strips Tel.
(0827) 58119.

BBC B issue 7 40/80T disc drive.
Multiprom EPROM programmer.
Programs any size of 28 pin EPROM.
Unipac EPROM eraser + software
£320. Tel. 041- 641 1200.

Daisywheel printer - Olympia RO.
Serial and parallel ports; bidirec-
tional; tractor feed, BBC/IBM
compatible. Brand new and boxed
Tel. (0376) 40649 after 6pm.
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usive of VAT) and these will be featured
ADS, BEEBUG, Dolphin Place, Holywell
The normal copy date for receipt of all ads will be the 15th of each month.

BBC B with OPUS DDOS, as new
in original box with instruction
manuals leads and software. £220
o.n.o Tel. 01-441 1019.

Miracle Modem V2123 excellent
condition. Upgradeable £199 o.n.o
Tel. (0908) 665806.

BBC Acorn Archimedes 310 colour
as new in original packaging, can be
used as an IBM clone only £945.
Sanyo 14" RGB colour data display
for BBC computer £102 o.n.o Tel.
(0234) 267067.

BBC B games on 5.25" discs; Elite,
Philosoper's Quest, Maze, Rocket
Raiders, Snooker, Very little used.
The lot £10. Tel. (09323) 44999.

Virtually new Archimedes 310M
colour, all manuals magazines £750.
65C102 turbo board £65. 80186 Co-
processor £60. Watford Co-pro
adaptor £20. Used KAGA Vision 11l
colour £100. Viglen 20MB Win-
chester £150. Twin 40/80 floppy
drive PS £80. Tel. (040 22) 29912.

InterBase (latest, boxed) £30. Replay
£20. Watford 32k Shadow RAM
board £25. HR Electronics Eprom
Programmer £55. Exmon II £15.
Dixons data recorder (auto stop/
start) £15. Tel. (0245) 469266.

ROMS; Watford Electronics Dump-
out 3 and BEEBUG's Command
communication ROM £15 each;
InterWord £25 o.n.o all with
manuals Tel. (0453) 844624 after
9pm.

WANTED; BBC Master 128,

preferably area of Ipswich and
Colchester. Tel (0473) 310487.

Continued on page 65
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This month's hints and tips have been
collected together by Mike Williams.
Remember that we pay five pounds for each
hint published, and fifteen pounds for the
star hint.

STRING SPACE

by Laurence Cox

When assigning any character string to a string
variable (or element of a string array), the
amount of space allocated is equal to the length
of the string if it is 7 characters or less, and
equal to the length of the string plus 8 bytes if it
is 8 characters or more. This is particularly
serious for string arrays where the string length
is just over 8 bytes as it can, in principle, lead to
a space requirement of up to twice the size
really needed. If space is really critical, then
using the string indirection operator ($) will get
round this.

OVERPRINTING

by F.Duerden

Some members may have had the problem of
overprinting - i.e. of 'dropping' a section of
local’ text accurately into a pre-printed layout.
The following does this very well:

250 *WINDOW
260 PROCoverprint

290 DEF PROCoverprint

300 REPEAT

310 vbu2,1,27,1,56,3

320 X=GET

330 vbu2,1,27,1,65,1,36

340 FOR N=1 TO 4:VDU1l,10:NEXT
350 vpu2,1,27,1,65,1,6

360 FOR N=1 TO 4:VDU1,10:NEXT
370 X=GET

380 *GDUMP 0 1 2 2 40

390 UNTIL FALSE

400 ENDPROC

The required text is assumed to have been set
up on the screen bywhatever means you choose
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(BEEBUG's Hershey Characters or any other
text/graphics package). The heart of the
printing is the use of VDU1,10 at lines 340 and
360 to avoid mis-placed text arising from the
use of PRINT. Line 330 sets line spacing to a
massive 0.5 inch, and line 340 gives a fast run of
14 such steps, followed by 4 delicate steps (lines
350 and 360). These should be adjusted to suit
your own positioning needs.

Lines 250 and 380 are as needed with Computer
Concepts' Printmaster - substitute the
commands for your own screen dump here.
Lines 300 and 390 allow you to print as many
copies as needed, while line 370 can be omitted
altogether after a satisfactory trial run.

RECOVERING WORDWISE

by Al Harwood

In the Hints & Tips for BEEBUG Vol.7 No.7
there was a routine to recover text from View
after pressing Break. In Wordwise you cannot
lose text by pressing Break, unless you are
previewing or printing text.

In these circumstances the following routine
can be used to recover the text. To do this you
should type *BASIC (or Ctrl-Break), and once in
Basic type CHAIN"RECOVER". After a short
wait you will be asked for a file name. Enter
one and your text will be saved in ASCII
format. The routine then re-enters Wordwise
and automatically loads the text file in for you.

10HIMEM=PAGE+&300:DIM osc 50
20PRINT"'"Wordwise Text Recover"
30PRINT"By Al Harwood"

40PRINT"Please wait";

50A%=PAGE+&4C4 :REPEAT :A%=A%+1:UNTILSA%=
CHR$129+"End"

60INPUT' '"Filename: "fn$

700SCLI ("S."+fnS$+""+STRS~ (PAGE+&4C5) +"
" +STR$~(A%-1))

800SCLI ("K.O0*W. |M4"+£fns+" |M")

90*FX138,0,128

Save this as the program RECOVER. In line 90
you may need to expand the abbreviation 'W.'
to 'WORDW.' if you also have View installed, to
avoid conflict.
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PLAY IT ACAIN 38M 7 for the BBC Micro ond Acom Electron

Superior Software has combined three classic hits from other software houses (one new 1o the Electron) with one of
its own top hits. The result is a fop guality four-game compilation that combines variety with great value for money.

PLAY IT AGAIN SAM COMPETITION

Eccg copy of Play It Again Sam 7 confains o PLAY IT AGAIN SAM COMPETITION
car

(BBC iicroCassefte ..

BBC Micro §%" Disc

o B398 Acom Election Cassette
. £14.95 . BBCMoster Compact 3% Disc.

Answer some straightforward questions an the cord about previous Piay * Again
Sam compilations, and suggest possible games for fulure compilations. and you
may be ong of ten prizewinners.

Each prizewinner will receive all the pravicus Play it Again Sam compiigtions, or
any other six games of his/her choice from the Superior Soffware BBC /Fieciron
catalogue, and in addifion will receive all future Play It Again Sam compiiations
onthe day of relecse.

{Compatibie with the BBC B, B+ and Master Series computers)
Please make cheques payabie to “Superior Software Lid”

{The screen pictures show the BEC Micro versions of the games.)

TR IS e OURGUARANTEE
i e % ‘@ All mot orders are despatched
Avaitabie from A Vi wilhin 24 NS by firstClass post

5 m @ Postage ond pocking is free:
@ WHSMITH P . @ Faulty cassefes and dises will be
Z 24 HOUR TELEPHONE repiaced immediclely:
nd ol majer deaters ANSWERING SERVICE FOR ORDERS 1R G905 et et your N T




BBC B series 7 with solidisk

256k /4meg expansion board fitted

and working. Solidisk DFDC
8271/1770 controller giving ADFS
and DFS; Zif socket. Wordwise Plus
and Spellcheck ROMS. Cumana 80T
disc drive; ROMS available Sleuth,
Watford DFS, Toolkit, Catkit, Diary
ROM; BEEBUG magazines vols 1 to
6 complete, BEEBUG magazine discs
vols 5 and 6 almost complete; 100
disc storage box, various disc based
progs including Dumpmaster,
Studio Eight, Masterfile II, BEEBUG
Filer, Wordease, Comp-u-Cater,
Glider Pilot and Notebook, all with
documentation. All very good
condition, will split £450 o.n.o Tel.
(0454) 416841.

Printer NEC 8023 (dot matrix) with
spare ribbon. In original packaging
with cable for BBC £80 o.n.o
BEEBUG Dumpmaster ROM £10,
40T Shugart D/D £40 o.n.o Tel.
(0258) 480100.

HCR External fully cased ROM/
RAM unit. Capacity 15 ROMs.
Includes 4x16k SWRAM fitted. Own
PSU, mint £40. Also Acorn 6502 2nd
Processor £50. Tel. (0483) 38285.

Vieglen dual DS 40/80T drive £110.
Kaga 12" green monitor £25. Buyer
collects BBC issue 4 with DFS £130.
Wordwise Plus £20. Masterfile II
£10. BEEBUG vol 1 no 5 to vol 7no 7
£4 per vol. Tel. (0703) 891606.

BBC B issue 4, DNFS, BASIC 2. Teac
40/80 D/S D/D. Microvitec 1431
colour monitor. M. Tally MT80
printer, complete system £450.
(might split) Tel. (0827) 715170

Racal Modem comlink IV with
documentation V24/RS232C with
optional V10 interface. Offers!

WANTED: Original or copy of

Enigma Disc Imager ROM manual.
Tel. 01-429 1868.

Master 128 plus ViewStore, printer
controller & BEEBUG Master
ROMS, utility discs, Acorn Master
reference manuals, Dabs Press &
AcornView, ViewSheet & ViewStore
manuals, cumana 40/80T DS (400k)
drive & Microvitec Cub colour
monitor. All excellent condition
£495. Tel. (0460) 40991.

ATPL ROM board £25. Mini Office
1 (Master) disc plus Dabhand guide
& disc £20. Mini Office driver disc
£12. Hershey Font £9. Tel. (0203)
465208.

BBC B issue 3 board with Acorn
DFS some software and books,
Voltmace Joystick and data recorder
£195 o.n.o Tel. (0773) 769819 after
6.30pm or (0602) 785011 during the
day.

Master Compact entry system,
hardly used includes TV modulator,
welcome manual & disc plus 9
copies of The Micro User £230 o.n.o
Tel. (0382) 76128 after 7pm.

12 programs for BBC B £15 or swap
for AMX Art or AMX Super Art. Tel.
(0924) 274442.

WANTED: 2 books "Get More from
BBC Micro Machine Code" by A P
Stephenson/Granada. "Machine
Code Programming” by Ian
Birnbaum. Your price paid or would
exchange new Cumana 40TS/S
uncased disc drive for both books.
Tel. (0481) 45866 9am until noon.

Acorn Electron with Plus 1, Plus 3,
Slogger Turbo, View, ViewSheet,
Database and games. All with
manuals and boxed £150. Watford
Electronic RAM ROMboard with
32k dynamic RAM £30. Tel. (0209)
860284.

Epson LQ800 printer (upgraded to
laser) £150. Kaga Vision II RGB
monitor £75. Psion Organiser IIXP
£75. Interbase ROM (latest version
unused) £35. All as new. Tel. (0536)
200094.

Tandy DMP105 dot matrix printer
with tractor feeder attachment,
instructions, lead for BBC B, boxed
VGC £75. Tel. (0344) 51308.

WANTED: Back issues of BEEBUG
magazine vols 1 to 5. Tel. (0373)
65675.

Solidisk system & keyboard cases
(steel) with keyboard cable, to house
computer and 2 drives, plus expan-
sion boards. For Model B £20. Tel.
(044282) 4543.
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Master 128 with Acorn Tube
656c102 Co-processor and manuals.
Watford Electronics DP35-800S
Bridge Unit Disc Drives 5.5 6 3.25
Watford Mouse. Single 3.5 D/D
800k. Two quad cartridge holders.
Microvitec Cub colour monitor
(commercial model in metal case)
complete £850 o.n.o. Tel. (09277)
63689. )

BBC Master 512, Microvitec colour
monitor, Pace D/D + PSU, lots of
disc and ROM software, Habitat
computer desk. Tel. 041-956 6106.

Master 128, with additional View-
store and Prestel, Philips mono
monitor, Cumana 800S 40/80 DD
drive, Cassette player, Prestel
modem + all leads, manuals and
reference manuals 1&2, 30 discs.
£450. Tel. (0491) 571338.

WANTED: W.H.Smith data recorder
model CPD 8300. Must be in good
condition. Tel. (0626) 864120.

Apollo Modem and software £50.
Cannon DS single 40/80T D/D £95.
Disc doctor £15. Advanced disc
investigator £20. MuROM £10.
ROMit £15. All boxed with manuals.
Tel. (0904) 31313.

BBC B series 7 with leads, manual
and welcome cassette, hardly used
£200. Tel. (0246) 590546.

AMX Mouse £12. Stop Press £25.
Extra Extra £10. All for use with the
Master 128. Tel. (0474) 363503.

Epson XX88 Printer plus tractor
unit, excellent condition £160. Tel.
(09274) 23167.

BBC Master 128, Master colour
monitor, twin D/D DDFS prints
mounted. BBC teletext adaptor.
Epson LX80 with sheet feeder,
Demon modem and AMX mouse +
joystick. ROMS, ROM cartridges +
discs (SpellMaster and Master ROM
included) total cost over £2,000. £950
o.n.o. Tel. (0780) 87784.

65C102 2nd processor (turbo) fitted
into Acorn Universal 2nd processor
unit. Boxed and unused. £145. Tel.
(0709) 375135.
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Send applications for me membership ren
clow. Al membetship fees,
UK bark. Mermbers 1 may also subscribe to

RIPTION RATES

ewals, fmerbership queries and orders for back issues to the

including overseas

eas, should be in pounds sterling drawn {for
1o RIS CUserataspec ial reduced rate-

& months (5 issues) UK on\y

1 year (10 issues) UK, BFPO, Chl
Rest of Europe & E\re

Middle East

Americas & Africa

Elsewhere

BACK \SSUE PRICES (per issue)

lume Magazine Tape 5"Disc
1 £0.40
2 £0.50
3 £0.70
4 £0.90
5
6
7

£1.20
£1.30
£1.30

] Destination

UK, BFPO + chl
Europe + Eire
Elsewhere

BEEBU

Dolphin P\ac , H yWell Hm St

£1 .00
£1.50
£2.00
£2.50
£3.00
£3.50

Tel. St.Albans (0727) 4030

Manned Mon-Fri

£3.50
£4.00
£4.50
A 75
£4.75

3.5"Disc

An overseas jtems are sent
will accept

which requi
Note that there is
magazines.

pOST AND PACKING

Please add the cost of p&p as
shown opposite.

t.Albans, Herts ALY 1EX

FAX: (0727) 60263

9am pm
(24nhr Answarph nnecV AccessNisa orders and subscrip\ions)




CENTRES oF GR . yse this program 1o create
wo gi'\mens'tona\ objects and determine their centre of

gravity.

ADFS ‘D\RECTORY DELETER - delete ADFS directories

and @l sub-directories and files with this powertul utily.-
AUDIO TAPE WLAYS - odit and print correct size
contents lists fof insering in your audio casseties:

5

VF_RSAT\LE ROW wmm&n - 'lmp\emems four new
gtar com ands 1o allow 2ll users 10 manage the ROMs
installed in their machines-

Ll - this program

REAL-«T\ME cLOCK FOR
continuous pdated clock and alam

impleme
pe anent display
STEAMING AHEAD WitH TRAD -2 further
ting program 10 manipulate graphics objects
uced with oUf GAD program
WODE 7 GRAPHE short utility
allowing all the eletext ¢! phic characters o be
displayed ©f printed i rder for easy
reference.

FILE HANDLING FOR AL {(Part ) -8 fully workind
example of gystem using both internal
external poirters:

mentation of this pboard

URAUGHTS . a clever imple

ame based 0f {he principles described in OUf current
workshop series.
WAGSCAN - pibliography

for this issué (Vol7 No8).

v &3.5" disc) * 60p p&P (aop for
tapes since Vol.i No. 10y av

All this for £3. 50 (eassette), £4.75(5
Back issues (5.25" disc since Vol.3 No.t 35" disC since Vol.5No.1
M // i
8138 ONLY
SUBSCRIP"‘HON RATES 5 DSt a5 Dise casselis 5" Dist
g months 5 jesuss 70850 £25. £17.00 £30.00
49 months {10 155UeS) £50.00 00 £33.00 £56.00
Prices aré inclusive of VAT and postag? ag appli
I N
cassette subscriptions can be com™ toa525 of 3 5 disC sub!
N Al subscripti individual
G, polphin place S

per issue of the su! scnp
BEEB

B

I



Features include

® fits internally in Master 128
® just plugs in - no soldering reqd.
* 300 baud full duplex (V21)
® 1200/75 baud half duplex (V23)
* auto-dial facility
| ® V25 auto-answer facility
® line monitoring through
computer loudspeaker
Beebug Master Modem ° tinkle suppression
including fitting ° supplied with Beebug's highly
instructions, software acclaimed Command software
and user guide inc VAT

To claim Beebug members price it is essential to quote your membership number

Please supply ___ Master Modem(s) at £1190d or £113.05 memb. price J Carriage £4

Please supply _._ New style battery pack(s) at £3.68 L or £3.50 memb. price [ | Carriage £1

Name: Membership No.
Address:

Postcode: __ =~

. T T T T T T ACCESS/VISA
ACCGSS/Vlsa NO. L 1 1 I I W | | [ T | I L1 1 Expiry Date D:
Beebug Ltd. Dolphin Place, Holywell Hill, St. Albans, Herts., AL1 1EX Tel (0727) 40303




