





RETRIEVING A4 ‘BaD PROGRAR

by Cotin Opic

How many Lilmes nave you lsst a program and got the ublguitows “Bad Program®
message, and how many times have you lost programs because they refused to reload?

This article looks at the whole guestion of program loss, and prasents a
Racovery Progrem "Rescue® which may be used to salvage "Lost Programs®. In the
tests wnich we have made on Rescue, it has performed magni ficently, recovering vast
sections of badly garbled programs as if by magic.

The article and program are based on the ideas submitted by membars in  responss
to a plea in BEEBUG no 5 by 5.2.Brooke wic bad been losing a lot of programs., We
acknowledge those members at the end of the article.

Program Loss

I think that the best way to approach this problem is from a purely practical
point of view in the first instance, and I will begin by locking at the uvse of the
recovery program in some detail; leaving theoretical explanantions until the end.

SIMPLE RECOVERY

T TFirst type in and save ordinarily & copy of Rescue. This program may be used to
recover  from many types of bad program - including faulty cassette recordings, and
bad programe already resident in memory.

We will assume ia the first Instance that vou have & program on tape which will
not  fully load for one reason or amother. First of all you must allocate space at
the top of memery away from where the Bed Program will reside, for the recovery
program. To do this, first make sure that you are in mode 7, and then tvpe
PAGE=83888 'return' for a 16k machine, {or PAGE=87808 for 32k). TIf you  are rot
familiar with the hexadecimal notation, vou may like to look at BEC Basics in this
issue. Type WEW and load in the recowery program.

bow reset PAGE to &EG@ (typé PAGE=SEFD... or PAGE=819§fi for d&isc machines),
type MEW followed by *0PT 2,4. fThe latter operation tells the filing system to
ignore errors and to continue to load the program (it cannet however be wused when
loading from disc).

Mow attempt to lead in your program and don't worry about any erior messages
that appesr. #ventually the last bleck should be found and the loading operation
will therefore cease, with the message "Bad program’ more than likely appearing.
(If the last block cannot be found by the machine then vou may heve to use one of
the ideas set out later in this article).

Mow set PAGE back to the value you used in order to load the recovery program
(le. &7B2@ or &3B89¢)}. Typs RUN, and press return in answer to the prompt  "TOP
QFFSET?" .

As  the recovery program is ronning it will list out the line numbers it thinks
it can find together with the location in memory where it Ffound them. ‘When the
program finishes it resets PAGE to &EfY {(or 51260 for discs) in order to get back to
your ‘recovered'! program. Yoo may now type LIST or anything else you like in order
to make good the retrieved parts of your lost program.

In case you feel that the cperstion is complicated look again at the operaktions
in the order that vou need to exevute them:

. MCDE 7
1. PAGE=&T78GG (&3888 for 16k) ;Reseive space

2. NEW

3. LOAD “RESCUE" ;Load recovery program

4. DPAGE=SFAd {or &150G) :Reset PAGE

5. *OFT 2,8 (only for cassetie} ;Ighore errors

5. LOAD "BADPROGY s {Use the rezl name!)

7. PAGE=&VBGE {or E3BEE) 3Point back to the rscovered procram

8. RUN rand run it

S. Press return in answer to the prompt “TOP OFFSET?™

1. LISD N jIhis should list vour recovered program.
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If your Bad Program is already in memory because the problem arose during
running, or development ctc., rather than in loading; then just execute Instructions
9o dand 8 to 14,

If the program as recovered is considerably shorter than the original, vyou may
try te get more of 1t back by repeating steps 1 to 4 and 8 to 1@ (whether the
original problem was on cassetie or mot), but at the prompt "TCP OFFSET?" you should
give a nupber thet corresponds approximately to the number of bytes (or characters)
that vou think vou have lost. This is obviously a trial and error process, and if

you set the offset too high, you may get additional garbage program lines — though
these can be edited out.

THE PROGRAM
The program is listed at the end of the article. Mote that for disc systems, you
should alter line 220 to set P%=&1904 rather than &ESG.

fhe wmain work of the RECOVER precedure is carried out In the REPEAT. UNTIL
loop. Line 14 is necessary in order to remove contrel codes from the corrupt lines
themselves, BSuch control codes are changed by the program into a "hash’ for easy
identification in subsequent editing. Line 15¢ is a catch-all line which traps a
line exceeding 250 characters in length, by simply splitting the line into two or
more parks. You could, if you wanted to, change the program so that 1t always
generated the same Basic line mmber for this process. But the disadvantage is that
you may end up losing valuable program lines by deing this. The recovery piogram
doas not pick on any line in particular so as to remain (reasonably) universally
applicable. Lines 110 and 178 merely print out the line numbers found and their
location in memoiy.
149  IF linePcount<>»&#D THEN count=c

- 14 REM BProgram recovery oitt]
ot 2GINPUTYTOP OFFSET ", T 158 IF line?count<>&fD AND line?oou

38 PROCInIt nt<32 AND count>4 THEN line?count=325
4E REPERT 168 IF count>25@ THEN 1ine? (count+1}=&UD
50 PROCrecover 178 UNTIL line?ecount=&@D
&8 UNTIL Einlshed 189 PRINT ~line
THPAGE=P% 181 line=linet+oount: 7lsnposs=count
89 Eup 2B@ ENDFROC
o DEF PRCOCrecover 21@ DEF PRCCInit
138 ?line=&fD: lenpos=line+3: count=l 220 AR=TOP--2+T%: 7A%=&4pD: A%=A%+1: ?A
118 IF ?line=3gD AND line?)=&Ff THEN =5 FT: DE=GEQ : REMF& M CRANGE T0 Pa=§

finished=TRUE: ENLEROC 196d FOR DISCS
128 PRINT {Line?1)*256+(line?2); 230 line=P%:; finished=FALSE
130 REFEAT 249 EWRDERCC

ADDITIONAL NOTES AND HINTS

1. If on trying the recovery process on a cassette that loads badly, you find that
you have been unable to recover very much, try loading the bad tape againt There
is always the chance that a second 'veading® will produce a better *result’.

2, Mo Block zern
The best way to recover a lost block Zero is to use the T.BUG program in BEEBUG
no 7. ‘The alternative soluticn is te provide some other vlock zero and then load
in the test of the tape a5 normal, One method is just to save any old rubbish
with the same name as your corrupt tape. Mske sure that it 8 at least twe
blocks long. You load in the rubbish tape, stop 1t half way through the second
block, then replace it with the corrupt tape. A problem with this method iz that
you will have to patch up the links, (using the recovery program) if they do rot
match, The chances are they will not! A better approach is to typs in enough of
the originel program as reqguired to get these first few blecks. Then sawve this,
and reload it. Stop the recorder balf way throwgh blovk 2, and insert the bad
tape from the start. The main problem heis of course is that you may not have an
accurate listirg of the lost progran.

3. mo Final Block
Tn this case you could load in as much of the progrem as possible and —then
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manually loeok {via indirection operators) at the memory arocund TOP, and insert a
new ‘end of program' marker in the appropriate place. — See notes at the end of
the article on the theoretical basis for this. Alternatively, you should be able
to use the TOP OFFSET facility described above.
4. Baving a Bad Program
If you have a Bad Program and you de not have time to sort it out, you can still
save it using the following command:
*SAVE “name” E@E 6000
The last hex number given can be anvthing you like as long as vyou feel that it is
big enough to reach the end of vour softwere. You can re-load it with:
*I\'QB‘DII?!

5. Using Backups :
To reduce the likelihood of being inconvenienced by a Bed Program in the future,
it may well ke worth considering the following:
2} Keep adeguate backups on tape as you develop your software. This is a
slow process with cassettes but vou know the alternative,
b) Always SAVE a copy [or two} at 30 baud for extra sSecurity at the end of
the day.
¢} Blways werify your saved programs with *LOADY " REGE (see BEEBUG no & far
details),
4} Keep your working tape and your ‘mester backup® tape separately.
e) Lsave sensible gaps between programs on the sams tape. Better still if
you can afford it, use two tapes per program.
£) I you are using discs, make freguent backup copies, pelhaps alternating
between two discs.

THE THEORY EBEHIMD RESCUE

To urderstand whot is happening we really need to jump in at the deep end .and
lock at the internal structure of a BASIC program. Each BASIC line consists of an
<ED> character {ie BD hex or 13 decimal or ‘return®) followsd by a 16-bit line
number (most significant bit first) followed by a <line length> byte, and finallw
folliowed by the actual lines

7203 19 REM#E
26 WEM

bacomes -
<D CBE><BA><BEIL2H> CFA»FD*y
<AD LA A KPEH<2T><F 4>

Mote that <9A> is hex for 16 - iz line number 18, that <26> 15 the ASCII code
{in hex) for 2 space and <F4> i the internal code {or token) for *REW'. The line
length value includes the number of bytes in the whole encoded line, not Jjust the
length of the line itself.

The end of the program is signified by having the 'line number® sFFFF after the
<> code. (In practice, setting just the most significant bit of the "line munber®
to &FF will suffice).

When for example a LIST comand is executed, the operating system runs through
the memory checking te see if all the ‘line lengih® codes are correct. If they are
not  then the message 'Bad program® appears. The task is therefore to fool the
system Into thinking it has 2 perfectly good program; even though you know that it
is not as good as it used to bel In essence this is what the recover ¥ progiam in
this article achieves.

We ave most gratefu! to the following for the ideas contained in this article:
Colin Chalmers, A G Williams, Zrnold Stewart, Cedric Marshall, Heath Rees,
G L wWills, Terry Bromilow, Gavin Craig, Michael Farrell, & Suggett Paul Mudditce,
Davld Nichols, Mark Tilley - and .,o 5P Brooke wWho posed the guesticn originally.
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DISC SYSTEM REVIEW

by Sheridan Wikliams

Hepe it is a2t last, our long awaited ¢isc review. The topic of dises has given
rise to mare guestions than any other topic recently, and we have long recognised
its importance to mempers. However, we have been unable to do a disc review befare
pecause of the difficulty 1in getting hoid of all the components that make up a
working disc system, namely:
bisc Fiking System (DF3) chips.

#achine Operating System version 1.0 or later,

tSee the editorial for the supply situation on 03 1.2).

& dizc interface.

The dise drives themselves,

A ‘Utilities! disc.

A disc manual.

PFower ouiput socket on Beeb power supply.
Mot all drives raguirs this because they
have their own built in maing supply.

Mote that the Beeb external supply (switched mode) will only give 1.258 at 12v  and
1.25k at 5v. Some drives reguire more than this when used in pairs.

Supply

T Ahnere are at present  just tuo official channels for getting a disc system
(though disc drives are in ready supply). You can buy @ model B with dise interface
from Acorn, or you can get a model A or B upgraded at a dealer. The reason that
no one offers unofficial disc upgrades is that the onky supplier of tha essential
disc opersting system fcurrently only in EPROM} is Acorn themselves. Tha BBC disc
system is standard though, znd once you have a working system, there is a wide range
of unofficial drives that may be used with it. There is at present & further
ohstacle to urofficial purchase of even the drives themselves. If you buy a model B
with disc interfece from Acorn {(or get an official upgradel, Acorn will not supply
vou with a manual for the operating system that they have sold you (they won't even
supply & utilities disc) unless you buy one of their disc drives. Clearly it is not
really on to refuse to provide a manual for the POS untess you buy exirs parts. He
have discussad this with Acorn, and they are currently considering the possibitity
of satling the BF% marual and ’Utilities® disc as a separate item; though no final
decizion has yet been made.

The easiest comperent to get hold of is the disc drive itself, and wez have
assembted 5 different drives for review.

The disc drives wers obtained from the following suppliers:
#icroage Etecironics, 135 Hale Lanz, Edgware, Middlesex
HAB FQP (Tal: 1M-959 71493
Wicroware, 637a Holloway Road, Lorden.
19 553 {Tel: D1-272 &398/4237)
fcorn Computers, vwia Yector Marksting. Tel 0933 228953,

We review S drive units. Detadils of their specifications are given bebow:

Drive % ~ BBC Disc drives. Price £265 Single drive, 3ingle~sided, &0 tracks, 00k
capacity. DBrives are made by GLivetti. Siza: T95x241x9%mm.

Brive 2 — Wicroware itype ZL14%B. Price: {155 Single drive, Single-sided, 40 tracks,
100k capscity. Drives are wmade by Control Dats.  Size: 155x220x100mm.

prive I « Microage "EB( compatible single disc drive'. Prices £235 (5% discouni to

[
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BEEBUS members off this price). Swngle—s1ded 40 tracns, 100k capacitya
brives are made by Teac. Size: 177x289x162mm.

Drive 4 - Microage ‘BBC Slimiine Dual disc drive’. Price:£79% (5% discount to
BEEBUG members off this price). Double-sided, 80 tracks, 800k total
capacity. Drivas are made by Mitsubishi, Size: 153x241x%%imm.

Drive 5 — Microuware type ZL292. Price:f661 Two drives, Double-sided, 80 tracks,
800k iotal capacity. ODrives are made by Control Data. These drives have
their own built~in power supply. Size: 153x2&61x%4mm.

ALL the drives came with a 'Utilities' dis¢, and those from Acorn and Microage
“also came with a dise filing system manual.

One of the nice features of drive 5 was that Microware supplied a switch to
switch between 40 and 80 track eperation omn the Left hand drive. This dncreased the
tost  to  £690, but this seemed worthwhile from our personal point of view, since it
is vital for us at BEEBUG to be able to read as many different fypes of disc as
possible.

Another interesting fact that came to light is that hoth of the lLarge capacity
disc drives reviewed (systems & and %) were capable of holding significantly more
than the BBC micro could handle, for example system 4 could hold 1 Megabyte of data
on each disc, and system 5 would hold 700k per disc, The BBC micro cannot handle
this amount, so the disc drives are being under used. We witi report on this in
more detail in a future issue.

Comments on the Brives

ALL the drives had fairly short power and data cables. They were each
approximately B0cm lona. This means that the drives have to be reasonably close to
the computer.

Drives 1-4 all used the power-out supply from the Beeb, drive 5 has its own
built-in power supply.

Birive 1 This drive is supplied by Acorn for the BBL micro and is dn a buff coloured
case. When the flap is retessed the disc is automatically ejected. The
discs are inserted horizontally.

brive 2 The colour of the case is slightly lighter than the BBC drives, The disc is
not ejected when the flap is released. The discs are inserted vertically.

Prive 3 This is enclosed in a light grey case, and the disc Js again not ejected
when the flap is released. The disc¢ is tinserted horizontally. There is a
switch that locks the flap closed to prevemt accidental owndeing of the
flap ~ a good idea.

brive 4 These are also enclosed in & grey case, the remarkable fzct being that the
tase is identical in size to Drive 4 above, but it holds two disc drives.
The discs are inserted herizontelly, and zre ejected on releasing the ftap.

Drive 5 These are contained in 2 cream coloured case. They are significantly larger
thaen the Drive & but still mot obtrusively so. The discs are inserted
vertically, and are not ejected on releasing the flap. A switch can be
fitted to enable the left hand drive to werk in either 40 or &0 track mode.

During tests over z period of ueeks, twa of the five drive systems produced drive

error faults:

brive 1 (BBLY had a jammed head cam, which prevented any further use of the drive
until the cam was released manuatly. This could be made to happen by trying

to access a track greater than 40. (Eg by using B0 track discs by
mistaked.

Drive 2 {fiicroware} produced erratic R0E errors, we wers unable +to ascertain the
cause.

EEMCHMARKS

I used a series of "henchmark? tests aimed at showing the effigiency of a series
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of disc operations. The tests Sneluded:-

7. Open and Close a file 10 times. :

2. Open & file, then write 100 records, each of 255 characters, then close the
file. : .

3. Open & fTite, then write the 100 records, but thiz time in reverse order {ie.
from record 100 to record 1, then close the file,

4, Open a file, then read the 100 records, created in test 2 or 3, then close the
file.

5.1dentical to test & except the records are read in reverse order.

BEMCHMARK TEST RESULT TIMES
Test 1 Test 2 Test 3 Test & Test 5
2.8 62 152 56 99
{all times in seconds)

These benchmarks conform to the set used previously by “Personat Computer Worid"
magazine when svaluating disc systems. Test 3 is interesting, because if the file
doesn®t already exist, then it will take an extra &0 seconds for the DBFS to
initialise it. :

These times are generally rather stow, though there is a system of Links
(explaimed in the Disc System User Guide) which may be set for faster drives.
thanging these Links would be expected to give better timings, since the system as
supplied has mno Llimks set, and corresponds to the slowest setting. Thig is
appropriate for the Acorn-supplied Olivetti drives.

Links (Found on the keyboard pch, just below the right hand shift key).
Limks are numbered 1-8 from teft to right. Links are made north-south.
From Acorn fact sheet:

Step Settle Head

Drive time time Lgad Link=3 Link-%
Tandon (fast) & 16 1) 1 1
Tandon/Shugart & 16 o} 1 0
oL b 30 32 a 1
Obivetti 24 20 64 a j

ALL times are im milliseconds, and
i=link made, O=no Llink.
Note the Link settings are only checked on power-up.

Choice of Disc Media

It is important to buy the correct discs for the disc drives. in all cases

these are soft-sectored discs. They shoutd be double-density, and double-sided i
you are using double-sided drives. You should also buy discs that have been
certified for 80-track use if you are using an 8J-track drive such as systems 3
and & in our review.
CHARMING: many people try to economise when purchasing discs, for example they wuse
single sided discs because they find they work in double sided drives. This is
fraught with danger, because atl discs are made on the same production Line, and if
they had passed the double sided tests they would have been sold as such. This
means that you use them at your peril. Remember that the contents of the disc can
be worth perbaps hundreds of times the actual cost of the dise itself. Some people
sven cuf the disc to make it symmetrical so that it ¢an be inserted the other way
up. This +s also short sighted because the disc revolves the other way in its
jacket having just lapped itself in to the cleaning material finside its case,
contra~rotation will wear the disc faster.l

D.F.5. Commands

&s I mentioned earlier, Acorn’s policy s not to supply the disc operating
instructions unless you buy their own disc drives. Same suppliers are supplying
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their  own mangals. However there is an easy way to find out guite a Lot about each
command: you just type: *HELP DFS -.(DFS stands for Bisc Filing System).

The message that follows uses descriptions such aso o
COPY <src drv> <dest drv> <afsp>

where

“gre dru» = source drive

<dest dry>» = destination grive

<fsp> = filename

<afsp> = Tilename (can include witdcards)
<dru> = drive number

<old fsp> = old filename

<new fsp> = new filename

iitler = any ¥ alphanumeric characters

IT the variables are enclosed in < > then they
are compulsory, however if they arz enclesed in
C ) then they are optional.

bisc drives are numbered 0, 1, 2, 3 where drive 0/2 and 1/3 are on reverse sides af
one another.

The commands must be prefixed with an %, for example: %2COPY O 1 TEST here the f5le
TEST will he copied from drive 0 to drive 1.

Disc System User Guide

This is the title of the manual you are supplied when you buy the BBC's official
dise drives. It is very well written indeed.. The first few chapters are devoted to
explaining what a disc system iz. Then each of the commands is explained in
detail. Finally there are chapters on Random Access Files, Using the filing system

in Assembler, Technicel Information, and an Index. Beware though of the errors in
the error codes!

Conclusion

It is not possible to make a choice or recommendation from amongst these
systems, because we have had them for such a short time. MWe cannot, at present, say
which will prove the most reliable in the lang term; and 'the <two faults that
occurred should not be taken az typical. We will be reperting on our long term
experierices with drives 1 and 5 in 2 future issue.

It is interesting to guote the figures given in the 'Conmtrol Data' information
sheet on Drives 2 and 5. The mean time betueen failures s 8,000 hours, the service
Life is 5 years, no preventive maintenance is reguired; data reliability TFor
recoverable eriors 1s not more than 1 bit per 1,000,000,000 bits read.

Qur thanks are especially due to Tony Latham for his help.

=

WACHINE CODE AT ZEDC

If 2 machine code program is reguired to reside at BEDD, preface it with the two
bytes &b and §&FF, and make &EU2 the execution address. Otherwise BREAKing will
destroy the first two bytes.

Mark Tilley
MERGING YDU CALLS

Peter ¥incent reminds us that VYbU commands can be merged, for example:
vou 19,0,3,0,0,0
¥oU 19,1,4,0,.0,0 ) ]
can be written as: VoU 19,.0,3,0,0,0,1%.1,4,0,0,0

T
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Inkey Timer
| good way to achieve a time delay in & Basic program witheut resetting the TIME wvariable, is to

use the INKEY() function. Thus: 100 X=INKEY{200}

will give a tuu.;econd time delay. One feature of this delay is that it tam be cut short by pressing
any kev. '
Multi=Program Storage

T1f 75 possible ta store any number of programs
apcomplished by selecting a new value of PAGE for
program ordinarily on a cassette-based machine it wilk sit at &EOD im  memory

defaglt value of FAGE}.

rememper

To enter another program,

that they should be

in the &BC
sach program. Far example §if you type in ar Load a

just type PAGE=RZO00 (sayl. then
your setand progran. To get back to the first just type PAGE=EEQD.
In deciding where to locate such programs, refer to the memoey
well above the space taken up by

machine simultaneousiy.

SEQ0 ds

(zince

maps  in  the dser Guide,

should allow sdditicnal space for variable storage of the tower pragram,
BREAK, OLD and NEW
Mark Tilley supplies notes on these three as follovws:=

1.

2.

on pressing Break:

PAGE is set to BEOD (61900 with discs). NEW is performed.

HEW causes the Tolbowing:

&0b is stored at the Location given by PAGE,
The rest of any program in memory is lLeft intact.

4FF is stered at the next Location.

The two bytes BUD, &FF are used by Basic to signify the end of a program.

OLD has the foklowing effect:

tero is stored at PAEE+T. This averwrites the &FF gemerated by NEW,

pragram. The zera hecomes the most signitigant bit of the first Line number.

NOTE that if the
different vakue.

first

line mumber was greater than 255, it woutd be replaced by an

This

is

the

MEW, ang tyoe in ar losd, and run

and

programs lower in memory, and you

and s¢ recovers the existing

entirely

Yes, #t's true. Inslant maching code from a good
subset of BEC BASIC. Type your BASIC program
intp your model B BBC Wicro, trigger the
cormpiler, and your program is changed almost
instantanecusly inio superfast machine code.
For £34.95 you gei: Cassette version of the
complate compiler talong with 2 version of the
cormpiler for use with discs, ready for when you
upgrade. the disc version being dubbed on the
cassette after the cassetie version); complete
compiler listing: extensive documaniation and
instructions. The compiler was written by Jaramy
Austen, - ’

THE BBC MICRO
REVEALED

By Jeremy Ruston

', .destined to become the bibie of ol BRL rmicrocompater
wsers . IParsenal Conguting Teday), Ifyouve masered Lhe
rranyal, than Lds boak s for vou, Just £7.85

LEY YOUR BBC MICRD TEACH YOU TO
FROGHRAM
Bv Tim Hartnell
irco bR clerady araas of the BRC machia.e
e Camputer and Vi
¥ you're just sta ing outin the world of progra
+ thig baok is ihe cna for you, Fody oo
= . cuding Othevo/Revessi, Pang and 3 apst uf
dramatic graphic demes. Just CEAE

Intertace, Dept, BE

44-45 Earls Couri Road, London WE SEJ

Flozse oend me;

{1 IRSTENT BAC MACHINE CODE—tape and book—E34.95
{ ) THE 3BC MICRQ REVEALED--Ruston ~£7.95

| 1 LET YCUR B&G RICRD TEZACH YOU TO PROGARAM-
Hertneh—£6.45

| ancloge 2

REEBUC MALG

Thecemmhber U832
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BASIC PROGRAM COMPACTER (16k)
Program by Grakam Taylor
Text by Adrizn Catcrafi

This is a program whicn will be of particular interest to owners of 16k
machines, or anyone developing programs and running out of memory space; or indeed
anyone who uses large amounts of documentation In REM  statements during program
development, but whe would like a bit more memory when the final version of the
pregram 1s actually running. The object of Peck is5 to redoce the amount of space
your program occupies. It achieves this by scarming sach line of 2 program in turn,
removing unnecessary spaces, blank lines and REM's, and adjusting the values of the
line length markers accordingly.

The program in its curremt state iz designed for cassette use. If you have a
disc interface fitted, please see the TDISC NOTE' below.

Setting up Psck for the First Time

The procedurs for typing In and running Pack for the first time is & little
unusual,  and care must be taken to follow the instructicons carefully. In particular
you must not add anything (ekcept spaces if you wish} to the program that you tvpe
in in its originsl form. Otherwise it will not fit in the extremely small space
provided for it. Once the final copy of Pack has been saved, it is extremely easy to
use on all subsequent occasions. Note that Pack may not be used in conjunction with
the cassette bugs Fix published in BEEBUG MNo 4, so verify all SAVEs with
*LORD"" 870 :

The program should be set up for the first time as follows:—

1. Type in the program exactly as listed.

2. Do not RUM this program, but save a copy of it as a backup, just in case you hit

a problem in the newt few steps.
3. Program the function keys f£§ and f7 by typing the following:
* FBY @ PAGE = §CA@'M RUN|M <return>
* KEY -1 PAGE = &EG@M {return>
Note that the vertical slash character "' is immediately to the left of the left
cursor key.

. Take care rot to press either of the function keys yet at this stage.

Run Pack. You will get two prompts: R? and I? Press "Y' to both.

. Pack is now pecking itself, and relocating itselfl down below &FBS. This Is smart.
when it has done this it will clear the screen. If you get "No Such Line® error
messages, vou have probably mistyped Pack {though do not worry if you added some
extra spaces, it will automatically remove these). If you get an errer at this
stage you zhould clear the wheole machine and use the backup tape to correct Pack,
and go back to Step 3.

7. Type PAGE = &COF Return.

8. Elter line 18 to Ri=&EMI

9, Make your final functional copy of Pack by executing *SAVE®PACK2" BA@ EB2 This

stores the compacted Pack plus the user key buffer.

£
o

Using Fack

Compared to the above performance, using Pack Is relatively easy.

1. Press Break. (For discs type *TAPE<return® PAGE=SEf@<returnd)
Type *LOAD "" Return. and load the. compacted version of Pack (saved in 9 above).

2. Ioad the program to be packed.

3. Press function key f8. This autauetically resets PRGE amd Runs Pack.,

4, You will then be prompted with R? I you answer "¥", all REM statements will be
removed. If you have G0 TO lines in your program which point to a REM line, you
will get a No Such Line error when you run the compacted program later. But this
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is gasily fixed by re-inserting the lost lines,

5. ¥ou will then be prompted with I? If vou anser "Y", all IF statements will be com
pacted - =o make sure you have put in the "THENS" rather than just leaving
spaces. For example if you have the fellowing:
1IFA=BC=D
Pack will remove the spaces, and give the equivalent logic of:

IBIFA=BC=0D

which has a totally different meaning. To avoid this you should insert a THEW
thus:

18 IF =8B THEN C =D

6. Pack will then compact according to your instructions, removing unnecessary
spaces and line numbers where appropriate. Even if you answer "N to both
prampts, it will stil]l compact the rest of the program.

7. When the task is completed the =creen will be cleared, and you should press
function key f1, You may now LIST, HUN or SAVE vour compacted program in the
normal way.

8. If vou need to edit the compacted program, you should do this with extreme care,
since you will need to reinsert certain spaces when using the copy editor. The
reason for thisz ic that Basle words such as 2ND. THEN etc preceded directly by
variable names are NOT recognised by the Beeb. Thus IF ATHEM B Is read as the
variable ATHEM rather IF A THEN B. Providing you do not use the copy editor, no
problems of this kind arise with conpacted programs because the Basic words are
already stored in their so-called *tokenised'.form.

How Pack Works
Pack looks at the tokenised version of a program as it is stored in memory,
removes spaces, adjusts the lime length byte and rewrites the line starting from
where the original program was storved. It is easier to understand this if we
consider a minl 1 line program. 16 PRINT A*1@ If this was typed in as a statement,
the computer would sStore the following decimal data to represent it.....
12 8 1 11 32 FY 32 61 32 49 48 13 255

BYTE 1....13 Indicates the beginning of  BYTE 8....65 ASCII code for A,

&4 new line. BYTE 9....42 ASCII code for a *.
BYTE 2.... # High byte of line number BYTE 10...49 ASCII code for character “1°
BYTE 3....18 Low bvte of line number BYTE 11...48 ASCII code for character “@"
BYTE 4.,...11 Line length. Totsl length  END OF 15T LINE

of this line..11 Bytes BYTE 12...13 Indicates the =nd of the
EYTE 5....32 ASCII code for a space. line.
BYTE 6...241 Token [or PRINT. BYTE 13..2%5%  Status byte..255 shows
BYT# 7....32 ASCII code for a space. end of program.

Az pPack operates on these tokens it 1is possible to strip out spaces which the
computer would normally require simply for syntax. To see these tokens as stored in
the computer is wery simple using the "Indirection Operators” as described in the
User Guide pages 499-413 eg. To see bytes in memory at &EQS,.type A=sERR<return>
{A=R 1900 Lor disc  systems) then  type  PRINT A70 or PRINT A2?]1 ...etc.
Alternatively the Memory Display Utility in BEEBUG no 6 will give & fuller wiew of
Basic programs. See alsoe "Points Arising” in this issue.

Use of variables

A%...Flag for REM Packing Z%...Current byte

B%...Flay for IF packing L%, . Address of input program

L%...Line start of input orogram R%...Address of oukput program

M%...Line length of input program C%...Rem flag

P3...Line polnter of input program D%...0ata Elag

R%...Line start of output program 0%. .. Inquotes flag

E%...Line length of output program I%...1F flag

¥3...Line pointer of output program - Pack is designed for Basic programs only.
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1€ PRINT'R?" :AR=GET :PRINT"I?" :B
4=GET: Li=LEHF: Re=4CAHD :5%=0:M3=0

2¢) R3=R%+5%

38 LE=L§+M3

4@ ?RE=&D:R¥PI=L821:IF L%7?]1=&FF TH
EN CLS:END

S0 RRZ2=LE72 :M¥=L%7?3:5%~M%: IF A

=459 AMD L%?4=5F4 THEN3@

6@ Ci=FALSE:D$=FALSE:R=FALSE: I%=F
ALSE:Y%=4

T FOR P¥=4 TO M3

8 Z%=L37P%:IF ZR<>&P4 THEN 182

9@ C%=TRUE:IF A%<>&59 THEN D% =TRU
E:C3=FALSE

TRP IF Z2%=8DC THEN D&=TRUE

119 IF 2%=822 THEN QR=NOT Q%

120 IF B%=§59 THEN 149

136 IF Z%=8E7 THEN I%=TRUE

14 TF NOT I3 GOTO 164

156 IF Z%=88C OR Z3=sE5 OR {Z3%=58 A
WD NOT Q%) THEN I$=FALSE

166 IF Q% OR D% UR IS THEN PROCC:GO
TO 188

178 IF L37P%=820 OR C% OR (P3=M& AN
D P%?L3=43A)} THEN S5%=5%-1 ELSE PROCC

188 NEXT . _

199 IF S%<5 GUTC 39 ELSE R373=5%:G0
029 .

20 DEFPROCC:R$?Y2=L3?D% :Ye=Y341:E
NDPROC

DISC NOTE

As it is currently developed Pack is unsuitable for use with discs. We expsct to

publish a disc version in a ceming issue, and for now disc owners could type
then PAGE=&Ef@<return> followed by NEW before using the program from cassette. You
must also romember not to press *Break'. If you are thinking of developing your
disc wversion of Pack, you will need to store it at the top end of memory, because
the space belew &EQ@ currently used to store Pack is corrupted by disc use.

*TAPE

Loliti 8

=

OSEYTE £87
Mr K. Turner has pointed
says in tha User Guide on page 432 that it is only implemented in version 1.6.

ok

that the OSBYTE call with 2=887 works on his 9.1 08, 1t

s

WACH

4516/4816 100ns

BE22

T4 524

Tal5zan

A1LE67

DPEI04

DE3IE9TN

TDSABLS 120N

200 wizy Bight Angle 10C Header
26wy Right Angle 10C Header
34 wiay Right Angle 1DC Heade:
FE iy Hoght Angln 1. SKT

2ET LRI COR1POHENTS

BRC Kicrscomputar Diarades
*Memary Upgrace (BRCTY

“Printer & Lser M0 kig $BBC2)

F Diss isertos inc BOE (BBCI)
*Analtgue meett kit (BRGAT

*Senal W0 & RGE ket (BBCE)
“Expangan hus & tube kst (BBCE)

APF RN £
SPECIAL PRICES FOH BEERUSG EMBERS
*Printer s ng Amgtienal plug Algebraic manipulation pk LACT24) 265
oot assentkay (BEL21; 1360 Fersh on BHC Micm (AG125; 135
212 *Userportrormentar & cabie(BHC27 200 Forth pack (AC126) 1460
288 G Analueirpa pugd cover, BECAY) 295 Ligo e BBC Mem (AC1270 250
055 1 -5 pinOIN plug for seragint(9BC111) 6,30 Lisp pack 1AC1 28) ) 1465
DEE | GpinDINplugfo REBint(BEC1O9) G0 Garns-Prisophens quast tACT 29 855
ngc | 7 fin D.‘I‘f plaginreassetie BRCTEY)  D8E Games- Defencer (AT ’ B.AS
450 | -Singledizc oinve(100K4BBCH) 230,83 Games- Monster (AC13) 555
450 D dise drives {BBL32) POR | Ganes-Snapper (AG132 £
ABD | usl disc drives (BBCIZ: L350
246 Teiatext Facaver (200K (BECT1) i44.34°
124 Pezstel rerwiver (BBGTZ) GO EPROE PACERAIGIER FOR B30
886 | -Lames Paodes foer purt (BHCAS) £1.30 RHEHICTMPITER
350 | - Prizes on s it s are eefy tochampesleasenan | W Programs 2516, 2716, 25322732 Ingustey
it sles offoe befme ok Standsd EPROMS
hs soire Mg art e extenided denvery Iom Acom W i fdomal posier SUpply reguince
1;% jipase check avalalicy Leloe ordéring dis % Plugs STACRT Nt E4pansion sockel
A Fizked - +r Fasy'to use _
BSG | ACORK FIR TME EBG MICROCOMPITER |  Mehdes all Sxttware required
S0 | Gropsd chars o1the BBCMicrraAC122) 7.56 | EPROM Prageacomar (kg 4595
s Craphs & Charis Cagaetts (ADT23) TE0 EFROM PROGRAMMER (Azsembld) 5755
24 Hour Tetephona ordar service for credit card holdars Al prices excluds VAT and carnage(.45 on
all ordere). OMices! orders fram educational and government establishmants, snd public companles
aciepted. Credit accounts availabla tuothers(subject to status). Al oders despatchad on day of
recaiph, Out of stock items wil foltow on automatically at cur discretion or & refund will ba given i
requested MO SURCHARGE FOR GREDIT CARD ORDERS. .
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BBC BASKCS PART 3
by David  Graham

This month I shail be using the ideas of memory maps developed last time to show
how to Increase the space available for programs in a model & or B by 758 bytes, and
zecondly to show how to load the user Reys. and user defined characters without
dizturbing programs alresady resident in the wachine. This will entail the use of
*LOAD and *SAVE. Lastly a brief explanation of hexadecimal system will be given.

Both the above technigues are best understood by locking at the memory map on
page 51 of the New User Guide, This gives a more precise allecation of the first
3584 bytes of memory in the Beeb than the one which we gave last month. Our
simplified map on page 14 of BEEBUG no. 7 allocated the whole space to "Operating
Syztem Use™ -~ though in fact the area is uvsed for a multitude of purposes. The thres
most interesting subdivisions within this are the three at the top - namely:

&EPE 3584
Space for wuser supplied  routines

&hog 3328
User defined character definitions

&CAR 3872
User defined function key definitions

LBEF 2816

The column of addresses to the right are ordinary decimal numbers, and by
subtracting them, you can see that each of the three memory areas is 256 bytes wide.
This number of bykes - 256 - is called a page (nothing to do with "paged ROMs“) - =o
each of the three memory areas is of one page capacity.

When you set up the user defined keys {see BEEBUG no. 4 for full details)y,
information representing vour Kkey sequence is placed in the bottom of these three
pages; and when you define new characters {see BEEBUG no. 2 page 17 for Further
details) the data for this.is stored in the centre pagye .

There are two reasons why knowing about this can be of immediate practical use:-

Increasing Available Memory

On a cassette based model A or B, the memory avallable for Basic programs begins at
location 3584, immediately above the highest of the three pages described above. In
a Model A there is considerable pressure on memory, especially 1f you wish to use
graphics modes 4 or 5, because these take 1Bk of memory. Since Basic only starts at
3584 the amount of memory actually available for Basic is 2560 bytes,
16384 — 3584 - 1924¢ = 2568
{since 16k = 16 x 1424 = 16384, and 18k = 18 x 1824 = 19248)

2568 byres is an extremely small amount of usable memory.

If you are not using the three pages of memory mentioned above, then you can, by
a simple process, ve-allocate these for Basic use. You do this by changing the value
of the so-called "pseudo variable” called PAGE (see BEEBUG no. 2 page 15 or the New
User Guide page 317 for further details). If you type PRINT BPAGE "return® vyou will
normally get the ‘result 3584 (6402 on a model B with disc interface). This is the
normal default value of PAGE, and PAGE defines where the machine starts to store its
Basic programg.

To increase the avatlable memory by three pages, simply type PAGE=2816. Now any
Basic programs typed in from the keyboard, or loaded in from tape will be stored
lower dowr, so saving much space! You cannot of course use the user keys or the user
defined characters. Moreover you should not attempt to load the *Bugs Fix", because
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that nommally resides in the highest bf the three peges. Of course, if vou want ta
usi the user keys, but not the user defined characters, you could set PAGE te 3§72
etc, HNote that pressing Break automatically resets PAGE, so you will get a "bad
program" message until you reset it to 3672 (or whatever value vou have used).

Yol may come across twoe other reasons for changing PAGE, though we only have the
space to mention these briefly at present. It is common practice to set PAGE to a
higher walue than 3584 in order to reserve space for machine code subroutines that
will not E£it in the single reserved page at 3328, Secondly, it is possible by
altering PAGE to allow the machine to store any number of Basic programs
simulkaneously. Each wan be run by resetting PAGE to the appropriate value before
executing RUM.

Transparent Loader

Knowing where the user defined key definitions and the user defined character
definitions are stored iIn the machine allows us to load them from tape without
disturking a resident Basic program. This is the principle behind the Transparent
Loader article in BEEBUG no. 7.

The idea is to use the commands *SAVE and *LOAD {see New User Guide pp 392-3 for
further details). *CAVE allows you to store the contents of a block of memory, and
*LOAD allows you to load it back in, either where it came from, or elsewhere. One of
the possible formats of *SAVE i az follows: :

*SAVE"KEYS+CHES" BOY Did
This will save as a file called “EEYS+CHRS" the contents of memory locations 2876 to
3328 - that Is to say, the two pages storing tle function keys and user defined
characters. You will notice that the expressions BHE and D¥f reflect the &BBF and
&DER in Ehe memory map on page 561 of the User Guide. These are so-called
hexadecimal equivalents of the numbers 2816 and 3328. For mote on this, see the
hexadecimal motes at the end of this article.

The way to use *SAVE in this context is first to set the user keys amd
characters that you require {using Basic),; then perform a *5AVE as shove. Then they
may bhe transparently loaded any time you wish using *LOAD without disturbirng Basic
programs already resident in the machine. It is worth working through a concrete
example Jjust to see how this operates in practice.

First program some of the user keys to suit vour purposes {see. User Guide
page 141 or BEEBUG no, 4 page & for details) and define some user characters using
the VDU 23 command (See BEFBUC no. 2 pp 9 & 17). Alternatively running the following
program will define 3 of the keys and character 224.

16 WREM sets KEYS B,1 and 7 and CBARACTER 224

24 *KEY B RUNIM

3¢ *REY 1 L.|M

47 *KEY 7 MO.7[M

5 vDU 23, 224, &6C &FE,&FE&FE,&7C,538,818,8 @ REM HEART
6F  END

If you RN this, function key £fl will RUN a program, Key f1 will LIST, and Key £7
will change to Mode 7. Character 224 is defined as a heart, so that subseguent
commands of VDU 224 or PRINT CHRS 224 will print the shape (providing you are not in
mode 71}. You can-save the key and character settings (without the Basic program} by
fypina: :
*SAVE"KEYTEST" BA@ LEo

Now whatever Basic program yeu have in your machine, vou can just type
*LOADFKEYTESE" to reset the keys and character(s) previously set - all without
disturbing the resident Basic. See BEEBUG no. 7 page 23 for a more elaborate
transparent loader. You cannot of course use the transparent loader if you have set
PAGE down at 2816 to save memory.
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PLUS RGB MONITOR
PLIUS PAL VIDEC AND ALDIO

" EXCELLENT
7 RESOLUTION AND GEOMETRY

BBC MICRO LEAD INCLUDED

MODELS “A”, “B" in stock

UPGRADE KITS _

COLOUR MONITORS, PRINTERS, ETC.
CASSETTE DECKS & LEADS.

SOFTWARE from
ACORNSCFT/BUGBYTE/COMPUTER CONCEPTS/
PROGRAM POWER/RABBIT/POM

#ooH R W &

47, QUEENS ROAD, WATFORD. Telephone: WATFORD 32827
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PROCEDURE/FUNCTION LIBRARY -
FILLED CIRCLE DRAWING ( {16k/32K) by Bobby Hlesselbro

In graphical programs thzre are. frequently extensive requ1rements far Fitlled-in
circles of different sizes. Some program authors find that the delay while drawing
is so substantial that it is necessary to blank the screen while the drawing takes
place. Filling with triangles, using angies dncreasing to 360 degrees fs very slow
i good definition is reguired. ilizing a 'amirror’ function C(and drawing two
semi-circles simultaneously} such as in Example 1 the speed is greatly improved,
ranging from 0.9 sec to 2.8 sec depending on size. The example employs steps of 9
degrees, a reasonzble minimum for good appearance. The parameters for PROCcircle in
Example 1 are:

XY - Lo—ardinates of circle centre.

R~ Radius

F$ =~ A string to specify filled or unfilled drawing.
Use “F* for filleg and "U” for unfilled.

The procedure begins at Line 1000, and is callad by a short test routine on Llines 5
to 70.

5 REM Ex1 -~ Mirror method 1990 MOVE @, 6:MOVE 20{,-¥Y¥:PLOTH, X, -Y
1@ MODE 1:REM MODE 5 for 16k 1199 MOVE @, @:MOVE —XX,YY¥:PLOTK:=X,Y
20 FOR radius$=5E@ TO 28 STEP -25 111 MOVE 9, @:MOVE ~30{, ~¥Y: PLOTH, ~X,~Y
3B TIME=( 1720 MOVEL 4, 8:MOVE YY, XK PLOTE, Y, X
40 GCOLEA, radiusg,/ 2%+ 1136 MOVE 8, @:MOVE YY,~XX:PLOTK,Y, X
sPROCcircle (500,500 radiusg ,"F") 1140 MOVE @, BsMOVE =YY, %= PLOTK, ~Y, X
56 PRINTTAB{35, 3@—rad1us%/25) 1156 MOVE §,d:MOVE ~¥Y,-XX: PLOTK, =¥, ~%
TIME/1 B8 1168 NEXT
6@ MEXT 1176 ENDPRCC
7@ END 1180 DEFFHL (ANGLE)
1996 DEFPROCcirele(X, ¥, R,FS) 1190 =R*COS RAD BNGLE
1418 VDU29,X:Y; 1209 DEFFNY {BNGLE)]
1923 PROCInIt 12148 =R*SIN RAD ANGLE
193¢ FOR ANGLE=S TO45 STEPS 122¢0 DEFPRCCinit
1046 O {ANGLE-S) 1239 IF F$="F"THEN E=#5 ELSE E=5h
1959 Y¥=FNY{ANGLE-5} 1243 NS&=bH
1666 X=Fux (ANGLE) 1250 S=45/N35%
1978 Y=FNY (ANGLE} 1268 ENDFROC

1888 MOVE 0, @:MOVE Xo{, Y¥:FLOTK, X, Y

A still faster progedure which does not seem to be in use vet involves first
drading the inscribed square and then fitling 1in the rest with lines, wsing only
Pythagoras. This procedure is illustrated in Example 22 the time reaguired is nearly
proportional teo the diameter of the circle (1 sec for 500 diameterd; the time
saving 13 particularly great on smaller circles. The appearance 1is nearly
perfect, except that the shaps approaches & square for sizes below 20. Hhen using
logical operators in drawing, it is important that no point is plotted twice; Lines
70 and 80 in Example 2 take care of this in modes 1 and 4. In other modes 4t witl
be necessary to employ separate loops for horizontal and vertical Lines to achisve
this, Acorn published (L Thomas, Acorn User, July/fAug 82, p.?) a beautifully simple
circle-drawing procedure which can be speeded up by 30% by drawing two semi-circles
simultanaousty. Ewen so, this faster version is nearly three times stowar than the
squars method.

The parameters for PROCcircte in Example 2 zre:
ACE,YCE - Co-ordinates of circle centre.

R% =~ Radius
colour® - Logical colour
opi = Plotting mede for GCOL (D-43.
Use O for normal plotting. i
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The procedure begins at Line 3000, and s catled by a similar test routine on
Lines 5 to 70. : )

5 REM Fx2 - sguare method 3040 ye=RI/BOR(Z) 1x%=ys
16 MODE 1:REM MODE & for 1€k 3958 MOVE x%,v%:MOVE %%,~-y3:PLOT B5,-x%,v3
260 FOR radiusg=566 TO 25 STEP -25 2008 MOVE -x%,y%-4:MOVE -x%,-v%
30 TIME=) sPLOT 85,%%-4,-y%
49 PROCcircle ({599,560, radiuss JATE FOR Xg=x%+4 TO RB% STER 4
Ladiusg 25+ ,0) 3080 Y3=S0R{RE*RE-{EXL)
59 PRINTTAB (35, 3g-radiusg/25) ; TIME/ 160 3090 MOVE X%, Y%:DRAW X%,-Y%
GE HEXT 3129 MOVE-XE, ¥3: DRAW-X%, ~¥3
T END 3118 MOVE Y%, X%:DRAW-YS%, X%
3MBE DEFPROCoirole (XC%, YO8, R colonrs, ops 31260 MOVEYS,-X%: DRAW-YS, ~X%
378 LOTAL X2, Y% .u%,yd 3130 NEXT
M2 GCOLop:,colourd 3140 ENDPROC
P3G VOUZD, MO YOS %

RENUMBER QUERY

pDavid Wright asks why RENUMBER 1000 and then BREAK, OLD changes the first tine
number to 232, This 18 because BREAK resets the firet two bytes of the program to
zero, and the second of these is the hioh byie of the first line number. OLD cannot
restore this so the first line number is reduced modulo 256.

BRE COMPUTER-EPROM PRI ﬁﬁ@ﬁﬁ%ﬁ WITH AUTO-RUN FAGILITY
FEATURES COMPLETE BOXED UNIT
COMPREHENSIVE eprom programmer for & A INCL
for 24/26 pin packages 2516/2716/2532/ only _ +VAT Lo
D732/ 2564/ 2764/2T128/27256. -
DISCOUNTS AVAILABLE

AUTOMATICALLY RUMS & user
Rrogramms on DOwer-up of
pressing BREAK.

EASY COMMECTION with
BBC via 1MHz bus interface.

PROGRAMME RUNS on
BBC models Aand B,

for Schools, Colleges & Clubs.
Trade enguiries welcoms

Send chaque for order to:

Advanced
Technology

FULLY AUTOMATIC configuration Froducts
for alt eprams.
E45Y USE with full operator Station Road, Clowne. Chesterfield

prompting. 543 4AB

For furihier
deiails send a
stamped
self addressed

COMPLETE with C10 cassette containing
programmsg, cables, software listings and
full explanatory manual.

Model &'s may require a 34 way
connector fitling anto the 1 MHz bus,

WERSION 2050 AVALABLE FOR E.ESE G0 ATORK ATOM, SYSTERS 3, SYSTEM 4.

Please allow 28 days for delivery.
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SCFITW, REVIEW

Program: FUM GAMES Supplier: BBC
Price: £10.00 inc YAT.
Reviewer: D.E.Graham

As with atl the BBC's programs for the Beeb, a great deal of effort has gone
into the packaging, and this is really impressive. It will be a source of
disappointment to many that the programs within do not always reach the same high
standards.

The cassette contains four games programs ~ aznd this is all te the good. The
games are generally amusing diversions, bub would not be described as gripping or
addictiwe, and they are generally unambitjous graphicably; though Breakout is an
exception,

Breakout: This uses mode 7 graphics, but is quite well exscuted ~ and fast - quite a
it faster than the breakout published this issue. Colours are wused
effectively, and higher kricks preduce higher pitched blips. There is however,
no way toe exit the program - except by using Break.

Dodgems: @Quite & nice program in which you guide a car around a simple maze trying
to avoid the computer's car which tracks you down. The graphics are simple but
adequate; though there is again no way to stop the program, except Break: and
you are left with a dazzling flashing blue and yellow screen each time you
play. The only way to remove it is o play again.

flash: The object here is to remember an ever growing seguence of colours (selected
from four only). These are flashed in seguence on the screen accompanied by a
tone; and  you must repeat the seguence. The. idea 1is a geod one but the
execution, although adeguate is really very unexciting VTSU&LLyn There are just
four targe blocks of colour.

Snake: Amother mode 7 game. The object is to guide the snake around the screen to
pick up a tetter placed randomly on the screen. When you have saten that one,
another one gppears - ad infinitum. Again a littlie more imagination would have
imgproved things a lot. The snake is just a long band of white; it has no colour
or texture, and there s wvery Little strategy involved in playing the same.
This is really & far cry fromComputarCongept®s Snake or BEEBUG's Magic Eel,which
are hoth highly compulsive, have a series of screens of increasing difficulty,
and call for some degree of strategiec play. Against this, of course therz are
Tour games on the 8BC cassette,

One final point ~ the programs are Loaded in with a header program which tells
you ta turn on the cassette etc, and this is designed to operate in mode 7 - but has
no made 7 command ~ so that if you are in say mode 4 vou get a rather odd screen -
and if you are in mode 3, the inmstructions are atmost illegible. One further remark
on the header is that when loading Breakout you are given no screen Loading messages
of any kind, and you have no idea what is happening.

I also took & look at two other BHC cassettes, "Painting”, and "Music”, and have
generatly similar criticisms to make about them. The BBL's reputation for
excellence in other spheres is not apparently matched, as yet by the quelity of its
software: though these are early days for them.

Program: MOMSTERS Supplier: Acornsoft
Price: £9.95 inc VAT Reguirements: Model-8
Reviewer: D.E.Graham

This s another .extremely welk written game from Acornsoft which compares for
sound and graphics with their Planetoid {formeriy Defender) and $napper. The colour
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graphics is arguably ewen more striking than these two, and a copy of their
well-circutated advertisements will show you the scenario. vou contrel (with up,
down, left and right) a man plagued by monsters. You must take him up the ladders
and dig traps for them {you dig with "D"}. When they fall in you fill them in with
“€" and they drop through with a resounding thud. Of course you reed to develop a
strategy to prevent the other marauding monsters from getting you whilte you are
trapping the first. On the third page you g2t a more grisly green monsier
accompanying the red ones, and te trap these, you must dig holes on two Levels, so
that he has a double fallt. You must alse finish each screen in a Limited time or
you will run out of oxygen. The game is certainly very well conceived and wery
addictive. My only adverse comments are on the extreme difficulty of catching the
green monsters, and on the use of the "9" and "F" keys — to operate these you really
need to take vyour hand off the up-down keys, and this makes play difficult if you
are suddenlty attacked when gquisily filting in a monster. The price of £%.95 s
high. Acornsoft would argue that you have to pay for guality, but on the volume of
sales one assumes that Acornsoft has, they could certainly be & tittle cheaper.

WORDWISE WORD PROCESSOR REVIEW
Supplier: Computer Concepts Tel 0$277 69727,
Frice £3%.00 + £1.50 +YAT. : fNote - Wordwise reguires
Reviewar: David Grahasm a Series 1 operating system.

Wordwise s a full word processor package, snd is available ex~stock. We have
not had our copy very Long, so this review is of necessity somewhat limited in scope
= though we are at leasi using it to produce this review.

Wordwise is supplied in EPROM, and comes with simple fitting instructions. It
was only a matter of minutes before we had the chip installed in one of the spare
‘paged ROM® sockets in the Beeb; and on switching on, the system was instantly up
and running. To enter Wordwise from Basic you type =WORDWISE <return> (or the
abbreviation *W.). It then announces its presence, and asks if it should ciear the
worksnate. Wwhen you answer, it presents a menu of options. These are concerned with
entering and editing text, formatting it, wiewing ¥t in its formatted state,
printing it out, and saving and loading it to dise or cassette.

Hordwise operates in Teletext wode, zo as to keep as much memory as possible for
text starage, and makes full use of cursor keys and the red function keys. Entering
text .is simple - you just type it in continuousty, without any need to press return
at the end ¢f a Line. In fact it is not necessary to know where the Line breaks are
at this stage, so0 you can keep your eyes on the text you are typing from {or the
keyhoard}.

For editing purposes you can step wvery quickly through the text using 2
combination of the cursor control keys and CTRL and SHIFT. You may enter few text
wherever the cursor fs positionsd, and the existing text at the cursor may either be
averduritten, or automaticablly moved down.

Wordwize provides a number of the most useful commands found on compsrable word
processcrs — such as block move of text, right justification, change frem lower to
upper case and back, string search and replace etc. This latter command permits all
occurrences of a given word to be replaced with any other - eg replace "ROM" with
"read only memory". Incidentally this tast feature may be used for the editina of
gasic programs. These may be read in as a text file, and the names of wariables or
procedures changed, or kevwords searched for. .

Once the editing is complete, the text may be wiewed in its fully formatted
state in mode 3 (7 there is5 sufficient memory lLevt), and can then be output to
tape, disc or printer,

From the limited tests that we have been able to perform, Wordwise appears to he
a most welcome: addition to the software available for the BBC machine. It wiil
certainly make the production of BEEBUG & lot easier.

STOP PRESS

Subsequent to the writing of this review we have begun to negotiate a special
discount on the Wordwise package for BEEBUG members. If all goes well, you witl

find details of this on the inside back cover of this issue. =
= 1
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SOUND AND ERVELCPE DESEGN (PAR’E‘ 2)
by Dpvid  Graham

Last month I introduced Ian Soutar's Envelope Editor program, and began to  look
at ways of using it to edit the pltch envelope part of the Beeb’s ENVELOPE command:
and I hope that you noticed the ‘stop press' item on page 2 explaining how to get
the full program into 1ték. This month I shall look at ‘ways of generating and
editing the amplitude envelope part of the ENVELOPE command. at the end of the
article there is a brief note of major variables and procedures used in the program,
the Full listing of which was given last month.

Mates on T

Before looking at the amplitude envelope, there is one further point to make
apout.  the wvariable T mentioned last month, This gives the time base for both
erwelopes in one hundredths of & second. Most examples used last monthhad this set
at 1 - the fastest rate possible. If you set it to 2 and play a sound (by pressing
L} vou will hear the actual increments in sound, because the change is already slow
encugh  to be distinguished by the =ar. In fact I cannot see for the moment why one
should ever reguire T to take wvalues much greater than 1.

If you add 128 to the value of T {technically speaking, settimg bit 7 of T
high), this does not change the time at all, but introduces another effect, With T
in the range 128 - 255, the pitch envelope does not repeat. You can soon see the
effect of this by running the program with all the data as supplied, but with T
changed to 129. You just get one pitch cycle followad by a constant tone for the
rest of the amplitude envelope.

Amplitude Bovelope

Since we are investigating the amplitude envelope; we will first set the pitch
envelope to give sounds of a& constant pitch. The following will achieve this:
T FI P12 BI3 FI1 Frz P2
1 ¢} 4 [} 6 3 3 pitch = 164

As a first working example of an amplitude envelope, it is worth re-creating the
example given in the User Guide page 247. Te achieve this, enter the following
values: :

AR Al AS AR Ara ALD

30 -4 @ -5 128 an Duration = 7

You should get a curve very similar te the illustration on page 247; showing how
closely the Envelope Editer program mirrors the envelope shape as conceived at
Beorn., this particular envelops is of interest for two reasons. It Is the general
shape produced by some natural percussively produced sowds.  And secondly, it
incorporates the concepts which the ENVELOPE parameters were conceived to reflect
fard which make it guite hard for a novice to use - though the Editor program goes
some way to overcveming this). To see how the design of the parameters reflect this
particular application, we have only to see how the envelope is definad.

The first thing to note is that while the pitch envelope can take a maximum of 3
phases, the smplitude envelope has Ffeur. They are termed ‘Attack’, 'Decay',
'Bustaln' and 'Release' from left to right. The initial attack phase takes the
amplitude fairly rapidly up from zero to the value 125 (at a rate of rise given by
AA). It then drops at a rate given by AD{= -4) until it reaches the sustain lewvel
given by ALD (= BE). Audioc output then keeps the same wvalus during the sustain
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phase (because AS, the change rate for this phase is zera}. The sustain phase is
maintaired until Duration (the fourth parameter of the SOUND command) a3 coutted
from the start of sound output, 1% exceeded. The amplitude is 'released’, and
decays at a rate given by AR (= -5}.

As you can see from this, the amplitude envelope iz guite a bit more complex to
use than its pitch counterpart. Because of this it is difficult to develop a rule
of thumb to employ when creating amplitude envelopes; though for many purposes it
might be wusefu)l to start off from this basic shape, and adit it to suit your
requirements. You can streamline things by incorporating this data in the program
itself, To do this alter the data in line 70 to read:

76 DATR 1,0,8,0,06,3,3.36,-4,8,-5,128,80
and alter line 3@ to read:
30 p%=156:d3=1d

If you press ‘L' you will hear that the amplitude of the tone does follow the
graph. You can then begin to edit the amplitude for various effects. Suppose
Firstly that you wish to cvreate the sound of a =mall bell, or cleck chime. Before
generating a suitable amplitude, we must get the topal guality or timbre more or
less right. A simple way to create the right sort of effect is to use two SOUND
conmands, wiose pitches differ by a small amount, but which are both contrelled by
the Same ENVELOFE  command. Therefore insert inte the program the line
135 SOUND 2,1,p%+1,d%. ‘This puts sound charmel 2 under the contrel of envelops 1
(the editor wuses envelope 1), and gives it a pitch one unit greater than the first
sourd channel. If you now run the editor with the data above to give a plain pitch
erwelope at pitch 158, and an amplitude envelope as described above, then you should
hear @ bell-like sound. You will note that there are two principal defects. It
lasts too long before fading away - so change Duration to 4 or 5; and it does not
start abruptly enough. The so-called attack rate (AA) should therefore be increased
to the full 127,

If wyou want to make an electronic organ sSound on the other hand then you need a
much slower attack rate. FKeep the two SQUND statements as they are, but change
pitch te 16, and Duration to 18. BAn attack rate of AA = 1§ to 28 gives the desired
effect. Reducing it further gives sopething more reminiscent of a violin - but does
not sound much like one because we do not have the right timbre. To simulate a
variety of timbres, you need to be able to mix the notes from the three sound
generators at different amplitudes - you therefore need to use several envelopes
sinultanecusly, and this is bevond our present scope.

If you remeve the sustain phase altogether, you get a much more dull thud. Try
piteh = 3. Duration = 1@
A2, D AS AR ALA ALD
127 -5 -5 ~5 128 68

© White Noise

Bangs, crashes and other effects can be produced quite easily by using the
channel zero option in the SOUND command. To try this, delete line 135 if you have
entered it, and alter 138 to:

. 139 SOUND &,1,p%.4%

If you run the program now, you will find that the value of ‘piteh® (f to 7) defines
the 8 availahle sound effects (see User Guide peges 34B and 349, or BEEBUG 1 page
11}. Entering pitch =@ gives a ‘division by zero' error in the graph plot routines,
but you get the same sownd with pitch = 8 (without the attendant error).

The three varieties of white noise are given by setting ‘pitch’=4,5o0r 6. If
voul have set the amplitude envelope as in the first examples (with an attack vate of
50) you will get a rather odd sound. To make it sound like a bang, you need a fast
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attack ~ so try AR = 127. ‘This gives the right attack rates but the sustain
obviously needs removing - o make AD, AS and AR each equal to -5, change ALD to 64,
and charge T to say 3 or 5. This now gives a reasonable explosion, though you do
need a better speaker to reproduce it properly., (hanging pitch values between 4 and
6 will change the deepness of the note. To summarise, here iz a set of values
suitable for explosions:

Change line 13/ to: SOUND 2,1,p%,d%

Data: T P11 PIZ  PI3 PR RR2 PN3
: 5 - 4 @ 8 6 - 3 3 Pitch=4,5.0r &
AL AD a5 AR ALA  ALD
127 -5 -5 -5 12 a8 Duration=16

though vou should experiment around these parameters.

tnce again there are vast rewards for the experimenter, and these articles are
intended to help to familiarise people bkoth with the Bditor pregram, and the
comnands themselves. There is of course so much more that can be done with the
reagsonably powerful commands available on the Beeb, B2s a first area of experiment,
you mlght like to try introducing small variations into the pitch envelope when the
sound is on channel zero.

No&es o the Envelope Hditor Program

Erocedures

BROC A Draws amplitude envelope

EFROC C Handles pitch and amplitude parameters oh screen
PROC P Draws pitch envelope

PROC PL . Plays the sound

Major variables
E3{ } Helds current envelope parameters

1%({ } Holds envelope perameter names and data ranges
%3 Value of pitch {set in Line 38)
dz value of Duration (set in Line 3%

The main program loop is at Lines 8F and %@. You may alter the preset ENVELOPE
values by altering the 13 pieces of data in line 70. These are the values of T
onwards - ie T, PI1, PI2....etc. ({See User Guide for ENVELOPE syntax). If vou want
to find out the envelope values that you have edited into the program at any stage,
they are simply as follows, and may be read directly from the screen - all except
the first parameter W -~ which is set to J.

ENVELOBE 1, T, PI1, PIZ, PI3, PN1, PN2, PNZ, Ak, AD, AS, AR, ALL, ALD

Remember that vyou can always get back to the preset data valueg by pressing
Escape, and re-running the program, DMNaote that if you are typing in this pregram
take care not to confuse the lower case L (appearing as 1% in line 29 and elsewhere)
with a [igure cne. There are no appeararces of the ewpression 1% in this program -
it will always #] 1) ==

LOADING TIMES

] Charles Lyne says that the approwimate load1ng time from cassetie can be given
in  seconds by PRINT E##%%%/&4E, where #x%x s the program length printed on the
s¢reen after a sample Load,
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BOOK REVIEWS

Title: Practical Programs for the BBC Computer and Acorn Atom
By: David Johnson-Davisg Price £5.95
Reviewer: David Grabam

As its title suggests, this book is not concerned with teaching you to
program, or with teaching you to use the computer, but with the presentation of a
number of programs. The range of proyrams offered is good, and includes games,
graphics, number and word handling, and rather surprisingly an SPL compiler. With
each program there is discussion of the objects and principles involved {though
nothing on the programming principles). The program listings are also broken down
into useful subsections with boxed functional headings. This makes them relatively
easy to follow.

The Final section of the book, chapter 5, introduces the subject of compilers,
and gives a listing for an experimental Simple Programming Language compiler for the
BeC machine, plus a number of SPL programs that may be run on it. ‘this 411 looks
very interesting, and well worth some closer study. But if you are not interested
in compilers, yeu are left with only €5 pages of the book; and since some of that
space is taken up with the Acorn Atom version of each program presented, the book
becomes a little expensive per useable page. It dwes, however, contain some good
ideas, such as the brief program given below which plots the very nice 2D object in
the photograph.

TR REM [ROM

20 REM PRACTICAL PROGRAME FOR THE
38 REM BBC COMPUTER AND ACORM ATOM
49 REM BY DAVID JOHNSON-DAVIS

56 MODEA:VDU29,640;512;:X8=4:¥5=4
60 A=GAP:B=R*A:(=512

70 FORX=@TOR STEPXS:S=X*¥:P=8QR(B-5)
8¢  FCRI=-P TO P STEP &*¥S

OB R=SOR{S+I*I) /A

@B (= (R-11*3IN(24%R)

116 FaI/3H*C .

128 IFI=-F THEN M=Y:GOTO]56
139 IFY>M M=Y:GOTO164

144 IEY»=N GOTO 78

158 N=Y

160 PLOTHSG , ~X, Y :PLOTES X, ¥
17¢ MEXT:NEXT

18F END

Title: Let Your BBC Micro Teach You to Program
By: Tim Hartnell : Price £6.25
Reviewers: David Graham and Sheridan Williams

This book has a auite different aim from David Johnson-Davis' book, It is
interded primarily for people with very little experience of the BBC machine, and
introduces most of the Basic keywords from first principles. It appears to do this
reasonably competently, and also to contain a good number of programs  that readers
can experiment with, and which illustrate the principles under discussion. The hook
is quite nicely produced, and would appear at Ffirst zight to represent reasonable
value. Moreover there is a great need for such a book. In spite of all this, we
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feel that we cannot recommend it; and this is a pity. Our strorng ressrvatlons arise
because the book in our view generally provides a very bad example of programming
practice. For example the implementation of provedures on the BRC Micro really
makes aubroutines, with their attendant lack of structural clarity, a thing of the
past. Yet very many of the programs In this book use subroutines in the place of
prgcadures. Immediately after the section on procedures there are a few programs
which do make good use of procedures, but this is not the case generally.
Furthermore there are a number of occasions where procedures are actually exited
with & GOTO! This is not good practice, and can in gertain situations cause the
machine to issue error messages. BApart from the generally unclear structure of
programs, 1ittle use is made of the long variable names on the BEC machine — even on
shorter programs. The 1lkely reason for thase weaknesses 15 that meny of the
programs may have beem adapted frow those designed for less complex machines - and
with one program, “Personal Accounts", it is specifically stated that it hag been
adapted from a program for the ZX36.

In short, although the approach is a good one, and individual features of Basic
clearly introduced, & book which claims to be teaching vou to program the BBC Micre
should in our view make far greater use of the advanced featurss of that machine in
the programs given as examples.
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ANALOGUE UPGRADE
by Rob Pickering

Continuing with our series on upgrading a model 2 micro: this month we describe
how to fit the Analogue To Digital Conwerter. This will allow joysticks to be used
with the computer, and enable the computer to read in, or measure, s=mall analogue
violtages.

Rather than giving a description of what an Analogie to Digitial {A-D) comwerter
is and what it can do, this article will he concerned purely with the fitting and
testing of the device.

If you have already added the RS423 upgrade described last month, then it won’t
take you long to £it the A-D converter. Removing the cagse and the motherboard then
replacing them afterwards constitutes most of the work., Since this was described
fully last month, we will refer vou to the relevant sections of BEEBUG ne 7 in order
to avold repetition,

WARNING

ks stated last momth, carrylng out any usSer-upgrade is likely to terminate your
guarantes. If you have already wmade any alterations to your computer then this
won't  wWorry  yod. als0, the upgrade requires very dellicate soldering on the main
Printed Circuit Board {PCB) which is a serious matter at any tlme ard. should only be
underktaken by those well skilled in delicate soldering.

IDEMTIFYING THE COMPONENTS

There are only thres components in the upgrade kit. Onhe socket and two
Integrated Clrcuits. Given below are the labels by which the components are
identified on the circuit board, followed by a description.

SKG aawens  15-pin D-type sockeb. Right-angle PCB mounting.
I.0.73 ... 28-pin D7@@2C
I.C.77 ... 1d-pin V4LEEEN

In identifying the components you may find that the code on top of your I.C.s is
not quite the same as above. However, the codes should contain "D7@@2" and "74LS80"
te stand any chance of being the correct components, If this is not the case then I
suggest that you get in touch with your supplier and ask for advice.

TCOLS: You will need a soldevring iron of less than 25 Watks and with a fine tip; a
cross—head screwdriver size No.4; a pair of long-nesed pliers are a good idea though
not essential. &n I.C. insertien tool will save a lot of trodsle, though not
essential and not worth buying just for use on this occasion.

TAKING IT APART
First vou need to open up the computer, and remove the motherboard. Follow the
instructions 1-6 and 8-18 in BEEBUG no 7 pages 25 and 26,

FITTING THE SOCKETS AND L.2.5

{1} Insert SK& {The 15-pin 'D'-type socket) into the set of holes marked ¥SEE" ard
situated to the left of the DIN plugs, ard hold it in position.

{2} Solder the 15 pins of SK6 very carefully (from the underside}. Although it may
not be very obvious, there are fine copper tracks running between some of the
pins. Unless you are very careful with the soldering iron, you can bridge these
wires with solder and short them out. .

{3) You can now insert the two I.C.s. Turn the motherboard back so that it is
component~side-up. Look in the back-left region of the board, about 12cm in
from the left and the back, and locate a large empty socket marked I.C.73 and a
moch  smaller socket marked I.C.77. Insert both 1.C.s into the corresponding
sockets, the same way round as the rest of the I.C.s on the board. 'That is with
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.the =mall 'U'-shaped dimple towards the back of the board., Be careful as usual
not to bend the pins out of shape, or to use too much force, and remember to
keep static electricity away from them,

{4) Now that all the components are in place you can reassemble everything. You
should already have turned the motherboard back so that it is the correct way
up, ready to be put back in place.

RE-ASSEMBLY
To  re-assemble the computer, follow the instructions 13 to 28 given in BEEBUG
no 7 page 26.

TESTING

The easiest way to test the A-D converter after fitting is to =imply plug in
some joysticks and try it out. My thanks to John Yale for the followlng program
designed to test a pair of joysticks of type ANHA1 as supplied by Vector and Acorn
dealers, It gives wisual rvepresentation of the digital values produced by the
joysticks, but also gives a sort of graphical display as well, This program should
telp to give you a grasp of programming to control the joysticks. Line 6@ uses the
ADVAL (see User Guide) command to read in twe voltage levels from each joyskick.
One represents horizontal and the other vertical positions, Traces are produced on
the screen for each joystick, and measured values are also printed out. Lines 168
and 186 use the ADVAL function on channel zero to test whether the fire buttons are
being pressed.

5 REM JOYSTICK TEST PROGRAM 128 DRAW 1288,Y
1@ ON ERROR GOTO 299 136 PRIWTTAB(H,8+4%1);"Channel “;I;V;SPC{8)
2! MODE 4 1481 NEXT I
39 VDU23;8282;0;6;0; 158 PRINTTAB{1E,39);
4@ REPEAT 150 IF ADVAL(@) AND 1 THEW PRINT"FIRE"
5@ FOR I=1 TO 4, ELSE PRINTSEC{4)
6 V=RDVAL{I) DIV &4 176 PRINTTAR(25,34):
VB Y=RAA-128*1 1890 IF ADVAL(E) AMD 2 THEN PRINT"FIRE"
860 MOVES,Y ELSE FRINTSPC{4)
99 GCOL @1 198 UNTIL FAISE
199 DRAW V,Y 298¢ MODE 7
119 GCOL .4 217 REPORT:FRINT® AT LINE ":ERL
SUPPLY
The analogue upgrade kit is avallable from a number of suppliers - see

advertisers and discounts page in this issue. I would like to take this opportunity
to thank Customized Blectronics Limited (known as CEL) for their much appreciated
help in supplying. the kit for the A-D converter, as well as last month's RS5423 kiéég
= i

LOUD AUDIQ

The audio output from the BB{ wmicro is generally rather guiet, and many of the
subtleties of the excellent sound fTacilities on the Beeb can be missad because of
thiz. There are two ways to make it Llouder:

1. Turn it up. There is a preset volume control fairly close to the Loudspeaker
connector under the keyboard. This may be turned up a bLittle.

2. Use an external speaker. The audio smplifier 1in the Beeb is an LM386. This is
easily capable of half a watt of audio with a decent sized & ohm speaker. You
could connect a socket so as to break the audio lead to the internal speaker, and
the socket could be mounted in the RESET switch hole at the rear of the machine.
Very loud audio can be obtained in this way. =]
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Y ?EBE@ CONTROLLER CHIP NOTES —ACCESSING THE 6345
oy Jnhn YVale

The new User Manual explains how to use the VDU 23 command to alter the
registers in the 6845 CRT Controller chip (page 385%), but gives ro information on
how many registers there are or what they do. This article provides brief
information for those users interested in finding out mere about this interesting
I.C. We should stress that this article is for the experimenter and that it is not
normally necessary to address the 6845 directly, since the operating system provides
a1l the control required for most applications via VDU calls.

The Motorela 6845 data sheet reveals that there are 18 registers, 14 of them
write only and twe read only. The registers are nemed RP to R17 and may be written
to on the BBC machine with the VDU command:

VDU 23,8,R,X;6:0;9;
vhere R is a number in the range @ to 17 correspondlng to the register, and X is the
value of the byte of data to be written.

Some of the registers may be read, but no BASIC command is provided for thisz, =o

the memory mepped I0 must be addressed directly or via a SHEILA call. ~ The 6845
resides at &FEOF and &FEH], and to read register R into the Variable X the following
cogde may be used:

7&FEGD =

X = 7&FE@1 )
The first line writes the register number into the 6345 address register whilst the
second reads. the apecified register from the register file. Only registers R14 to
W17 may be read. -

The following Program will allow any of the registers to be written and the
readable register pairs are displayed. R12,13 is displayed as it does seem to be
readable even though the dats sheet indicates that it is not.

1# REM CRTC READ/WRITE 15¢% PROCREAD

28 REM BY JOHM YALE - T6f UNTIL FALSE

3@ ON ERROR OFF 176 .

4B MODE 7 18# DEF FNread(R)

S INEUT' "*vhat mode *,mode <198 LOCAL X

6@ MODE mode 2068 PEFEAD=R

70 PROCREAD 216 X=?&FEA)

Bf ON ERROR GOTO 34 226 PEFEGG=R+1

9@ INPUT® "What register ".R 230F =256%X+7&FER]

183 IFR<{) THEM1SG 240 DEF PROCREAD-

118 ON ERROR GOTOQ 84 . 258 FOR R1=12 TO 16 STEP 2
12@ REPEAT 268 PRINT" R";R);"=""FHread{R]);
130 [NPUT®"Value “ X 276 NEXT RI

TAR VDU 23,8,R.X,5:0;08; 280 EWMOEROC

After Riutining the program, enter the mede you wish to Inwvestigate, 1The contents of
the three readable register pairs R12,13 R14,15 and R16,17 will be printed out.
¥ou will then be promptcd for a register mumber, and the value to be written to it.
At any stage pressing Escape will return you to the previous prompt in the Prodran
Finally exiting at the "Mode 2" prempt, Note that there is no error checking on
inputs, and that pressing return on empty data will read in a zero; and that
enterlng data zero into register zero turns off the VDU drivers, amd thus blanks the
screen. ([Press fBreak' to recover).

Now that you are all set to investigate, what do the registers actually do? The
following descriptiens taken from the data sheet should help to start you off. You
nay find registers 12,13 and 2 to be the most directly useable, 2%
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Horigental Total Begister {RE}

This 8-Blt write only register determines the
herizental syne frequency. It is programed with
the kotal rumber of displayed characters plus the
non-displayed characters minps one. This register
is normzlly set to &3 for 28 or 48 column neodes,
ard 127 For 8 colunns.

Horizontal Displayed’ Hegister (R1)

This 8-bit write eniy register determines the
number of displaysd characters per  line.  The
umber  programeed  most be less than the contemts
of Bf. The character size is not changed by this
command, the lines get shorter to accommodate
Fewsr characters, and the start of lines will
slant across the screen, anless the VDU driver is
changed.

Horizontal Sync Pogition Register [R2}

Thiz G-bit write onhly register sets  the
positton of the hovizanktal syne pulse in charscter
times. When the programmed value {5 increased the
display iz shifted to the Iefr. Whea the
pregrammed  valoe 1s decreased  the display is
shifted to the right. thanges of plus or mines up
to 5 can be used for screen shift effects. The
sun of the contenks of RT, W2 and B3I should be
less than RA. Typical values for B2 are 61 for
Mode 7, 88 for Mode 8, and 49 for Mode 5.

ﬂr_:li:__izontal Syng '.-u’ier\__Register [R3})

This 4-bit write only register controls the
width of the horizontal syne pulse Erom zeto to 15
character  times o compensate for different
monitnr's reguirenente., ’

Vertical fotal Registwr (R4} and
Vertival Total Adijust ilegister (B5)
The ftequency of the vertical sync 35 set by

both R4 and R5. The calculated number of
character line &times to get exactly &  50Hz
vertical vefresh rate is not an integer. The

integer number of character tinre times minus one
is programmed imto the 7-bit write only vertical
total register (R1]. The fraction of chagacter
tine times 1s programmed in the S-bit write only
vertical totzl adjust register (RS} as & number of
sean line times.

Yertical Displayed Register (Rfn} :

This 7-bit write only reqister specifies the
numbet of displayed character rows on the screen,
and i programmed in  character row times. oy
numbet mnaller than the contents of B4 may be
used, and may be vsed to blank off an ares of the
sCreen.

Vertical Sync Position {R7)

This 7-bit write coly register controls the
pasition of the vertical syne pulse in character
line times. bwhen the programmed  value s
increased, the display position of the soreen s
shifted up. 2Any nimber egual to or less than the
wvertical total (R4} may be us=d.
has previously been specified in a *TW command
will be used to adjust the value ment to RT. ’

Interlace Mode Register (RE)
This  2-Bit  wWrite omfly

following affect,

Normal syne mode (@ or 2):
avallable,

ragister has the

mly ope field is
and each scan ling is refreshed at

any offset which

the wertical sytre [reguency.

Interlace syne mode §17: The frame time is divided
betwean even and odd alteenating fields. <the
horizontal ars? vertical fiming relationship (VS
delayed Ly half a =scap line) results in the
displacement of scan Ilnes fa the o4d field
with sesgect to the even f£ield, T the
Interlace syne mode  the same informztlon Is
displayed iy both fields.

Interlace sync and Videc mode {3):

lines are displayed in the
fields.
Care must be taken when using either interlace
mode to aveid an apparent [licker effect. Tnls
iz due to the doubling of the refresh time Efor
511 sean lines since sach field is  dlsplayed
alternately. This will be more appareal on
some monditors tham others due. to the different
peraistence phesphors used. In sadition theca
are restrictions on the programning of the CRTC
registers fior interlace operation:

a. 5he horizontal total register (RB) must be odd
fi.e. an.even mmber of character ‘rimes)

b. For interlace syno and video only, the maximum
soan lime address 1RO nusc be odd (i.e an even
numbxer of scan lines)

o. For lmterlace sync and video only, the wertical

Alternating
even  and  oxhd

displayed register RS must be ‘even. Ihe
prograpmed mumber must be  hall  the  number
reguired.

4, For interlace syno and vides enly, the cursor

start register RIE and cursor end reqgister R1
must  both be even or both odd depending on
which field the cursor is to be dispiayed in.

Maximan Sean Lipe Bddress Register (HS)

This Bebit write only reglsber determines the
nunber of scan lines including spaces that make up
5 characker.

Cuesor Start Register (R1#) and
Cursor knd Register (RI7)
These regizhers allow & cursor of up ko 32

gran lines ko be placed on any scan line of the

character klock. RI@ iz & 7-bit write only
ragister used tfo define the start svan iine and
the cursor blink rate. The least significant
E~-bits  determine the oursor sStark scan  line

counting [rom bhe top of the charascter. EBltz &
ard 6 of R10 conktro) the curser operation as shown
in the following tables

Bit-f Bit=5 Cursor Mode
ol a Korr-blink
¢ 1 Hon-display
1 2 Blink,3/16 field rate
1 1 Blinmk,1/32 fleld rateo
Lt} is & S5-bit write only register which defines

the lask acan line of the cursor.

Mote that the ecurser off cormand given on page
7! of the manuali: VDU 23;8282;8;8;8; i= cquivalent
tor WOU 23,8,18,32,6.2,8,6,0,8 and i5 thus sending
the walue 32 to R1#, ie ihe curser non-display
catnmnand .

Start Mddress Beaister (R12-H RI3-[3
This 14~bit register peir controls the first

addross output hy the CRTC  after  vertical
bienking. Tt conslses of an 8-bit  low order
register (Ki3)] and & é-bit high order register
{F12)., The start address register determines

which portien of the RAM
serean. Hardware

is dlsplayed on the
scrolling is accomplished by
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modifying ke contents ©f this reqister. By
charging the contents by the line lepgth - eg 4%
or 88, & line feed, up or down, iz effected
instantly, with no offort From the CPU. & larger
change could be used for a complete paye change.
Since it i= so fast, It should be possible to
chatge pages for an animated display. Mobe though
that the twy registers provide only a td-bit
address.  he additional 2 high bits are genorated
Erom the CRIC tow address gensrator,

fursor Address Reglster [R14-H,R15-1)

- Light Fen Register [RIG-H,R17-L)

This Yé-blt vread only register pair coptures
the refresh address output by the CRTC on  the
mositive edge of & pulse input to the [PSTB pin
{awailable on the anslogue input - connector).
Since the light pen pulse is asynchronous with
tespect to refresh address timing, an  internmal
synohroniser is designed into the CRTC. Due to
delaye in thls circuoit the yalue of BR16 and HI7
will need to be corrected in software,

Acknowledgements: We are Most gr'ateful Lo Bazyle

Bikcher and "ACoamalaror' {ihe magazine of the
‘Aoateur Computer Club') for the insplration for
these notes,

Thi= Td-blt  vead/write Tegister gair ig

Frogrammed to position the ocurser anywhere in the
display using the same addressing as for R1Z,13.

Noisy Audio

According to a letter from Azarn (Ref AAW/MS) to one of our members:—
"The loudspeaker noise is caused by the fact that the computer®s sound
is generated in 2 digital fashion. An adjustment to this is available
from a dealer.

The recommended wmodification 8 & ..... 10k
pin 8 IC20 and ground (hole just below pin &)."
LWe think that the real cause is an unterminated audio input line. Ed3 ==

resistor batween

MICROWARE {LONDON } LTD PRESENT THE wZLn
RANGE OF DISK DRIVE SUBSYSTEMS
FOR ThE BBC MICRO,

BARE DRIVES FROM OHLY £ 125.00
IN PLASTIC ENCLCSURES £ 135.00
LUAL UNITS WITH OWN P.5.0. £ 298,00

INCLUBES 12 MONTHS WARRANTY Off CASED SUBSYSTEMS
: EPSOM PRINTERS
M BOT/ S .. anccconanveanceaaf275.00

MY BOFT/3cacccraacnnanrosanaaf325.00
BX 100/3.0cnsnvivovcanncanen 825,00

PRINTER CABLE.:.cniouesnamnnca
Full range of printers earried in stock,

us for a free demonstration.

15.
Come and

FRICLE DO NCT INCLUDE POSTAGE AWD PACKING (R VAT,

MICROMARE {LONDON ) LTD. #37 HOLLOWAY RD, LONBOK K19,

PHOME B1 272 6398 FOR FURTHER DETAILS.
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e <Ll BREAKOUT (16k/32%)
[ 8 ¥ ) by Adrian Calcraft -
The object of this game is to destroy a brick wall by bouncing & ball at it. The
wall disintegrates a Little avery time the ball hits ii, but it takes concentration

and skill to remove the whole wail. A bat is controlled by the player. whe must
position it (left/right) to ensure the batl is kept in play. Only three serves are
aiven per game, plus 3 bonus of one serve for each cottplete wall demolished. )

striking the ball whilst the bat is in motion causes the ball to spin from its
normal path, alleowing more control for the skilled. A random spin also cccurs when
the ball hits the upper boundary once having broken through the wall.

The game uses Mode 4, which leaves precious Littie space for the program on 16k
_mach1nes, consequently the variables and procedure names have all been cut to a bare
minimoum, when typ1ng ‘the-program inte a 16k ‘machine, remove all REMs -and ensure that
Ao extra spaces are inserted, or you may run out-of roem. But do not remove spaces
in IF statements, because the “THEN'' has been left out to save space. Also the
instructions in the program wilt only it into 32k machines, so those with 16k
please ignore Lines:- 140 and 1230 to 1330.

Bat controlsare “i" for left, and "X" for right, and the control of the
by tines 180 to 270.

For those interested here is & List of varishles and procedures
A% Usad 4in FRCR to check when batl BS

_program is

String variable representing ball.

fiits the bat or a brick. BT$ 5tring wariable representing bat. .
B%X Count of current scors, on  this Wt$ String variable répresenting 1st
" wall only. : f3rd /5th rows of bricks.
% Used with A¥%. ) W2% String wvarisble representing 2nd
b% The number of brick segments to be /4th rows of bricks.
hit by the balt (1 or 2}.. .
% Final spin. The total spin given to ProcST Start proc. Instructions, enky
the ball by the hat. for 32k machines.
H%Z Horizontal direction mdmator ProchW  MNew wall proc. This proc s
{1 er =13, used to set up a rnew wall at
1% The highest score on the machine. the beginning ‘of a game, or
J%  The accumulated spin, transfered to after the wall is destroyed.
F% when hat hits the hall. FrocBT Bat movement proc. This proc is
L% Level of play. Used to determine used repeatedly to check for
‘how many walls to build. mavement of the bat by player,
W% The score needed at this level, on to increment the spin count and
this watl only, to destroy the redrauy the bat.
current wall totally. See B¥X. PraocGk Ball movement proc. Repeatedly
N% Used to determine the wall colour. used to mowe ball, check for a
Red, blue and green used. bounce, change directicon
P% X co-ordinate of ball's position. indicators, updsts counters and
Q% Y co—ordinate of ball's position. check for ball out of play.
$% Number of serves remaining. ProcW  Watl count proc.Used  to
T4 Total score, not dncluding the redisplay scere and check for sz
score on this wall (B8%). destroyed wall.
W% Mertical direction indicator ProciBl. New Ball proc. After balt out
1 ar =13, of play, this re-serves ball.
X# X% co—ardinate of bat's position. ProcBX Draw Box broc. Sets up  screen
Y% ¥ co-ordinate of bat's position, at beginning of a game.
Z% Used as dindicator for ball out of ProcNG New Game gproc. Disphlays your
ptay. score and high score.
X1% X co-ordingte af hat's Last FHECR Check for crash. This function
position, enables the wuse of the PQINT
CR% Correction wvalue, used¢ to enable keyuord, by calculating the
double bounce when entering wall ball’s position relative to the
diagonally. graphics origin.
BERBLUG MAG Decemier 1962 Volure-1 * Essne-8
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SREM BREARCUT BY ADRIAN CALCRAFT
1 EMODEA
2AVDU19,:1,1,0,8,68,19,0,4,0,8,. 8
IGVDU 23,226€,7,28,48,96,96,48,28,7
AGVINT 23,227,224,56,12,6,6,12,56,224
SPBES=CHRS226+CHRS 227 .
6AVDU 23,224,0,254,254,254,254,254,2
54,254
VDU 23,225,8,255,255,255,255, 255, 2
55,255
BYVDU 23,6:11,9:5:9;
9P*FX 11,7
1 B8 $=CHRS 224+ CHRS 225 s W2 S=CHRE 22 5-4HCH
RS224
11601 $=5TRINGE {18, W1S) :W28=STRINGS (18
28
128BTS=STRINGS (4, CHRS225)
1301%=9:CR&=9
148PROCST
150F%=0 :B%=0: 2¢=TRUE: 8%=1: L8=2: 3= :M
E=72: I%=0:1%=1
16@ONERROR GOTO319
} 7GREM
18PPROCHY
| SGREPEAT
20PREPEAT
219PROCET
220PROCBL
23¢PRCCW
28AUNTIL Z%=FALSE
258PROCNEL,
26@UNTIL 5%<9
279ENVELOPEY , 1,1,19,16,1,18,5,127.8,6
=5 26,126
28650UND2, 1,20, 169
290FOR B=1TO1GBEE :NEXT &
300VDU 19.7,1,68,0,0
31 BPROCNG : GOTO1 58
326@REM
33@DEFPROCEY
JAEGCOLE, 1
3SEMOVESS, 20: DRAW 225, 201 DRAW1 225,923
:DRAWSS, 923 : DRAWSS , 26
JGRPRINT TABR{2,9) ;W1$
JIPRINT TAB(?, 10} ;W2$
380PRINT TAB(2,11):W13
390IF L%>3 PRINT TAB{2,12) ;W28
4GOIF Lg>4 PRINT TAB(2,13) W15
4104%=2:¥Y%=29
A2¢PRINT TAB{18,2) "SCORE"
43@PRINT TAB(2¢,2) "SERVES LEFT"
440PRINT TAB(X%,Y%) ;BTS
45PS=RND { 33) tP&=P&+3:VE=—1
A680%=RND{ 17} :08=0%415: Hg=]
A7GENDPROC
48GREM
49EDEFPROCET
BEEX1%=X%
S18IF INEEY{-67) X%=X%+2:J%=J3+2:PRIN

T TAB(X12+2,7Y%) ,“

" :GOTOS4

53mI%=8 .

SAPIFXS<2 X3=0

SSOIFXS334 X3=34

SEEPRINT TAE(X%,Y%) ; BT$

E7G*FX .15,

S8OENDEROC

SOOREM

690DEFPROCEL

E19TF F>4 Fe=q

6201F F4<~4 Fg=—d

E36IF Q%<20 PRINT TAB(P:,Qu)"
CATPY=PS-+HEAFSE : D3=0%+VE

65OIF P3>36 P3=36:H%=-1:VDU 7:F3=—F%
660IF P%<2 PR=2:H3=]1:VDU 7:F$=F%
STUTF 03>30 Z%=FALSE:GOTO764

68HIF Q%<4 Q¥=4:VE=1:PRINT CHRS$(7):IF
RMD(3)=3 F$=F+ (U%*3)

£90DE=R: TF Fe<>0 F3=~F3-HS

TAYLF FNCR(P%,0%) <>F De=D3+]

71BIF FNCR{P%+1,0%)<>8 D2=D3+]

720TF DR>G BR=BE+DR:VE=V%:IF Q%=20 F
=% :B3=5%-D%

730IF B> VDU 7:CR$=CRE+]1 ELSE CR&=0
T4ALF CRE>1 He=—H%:Va=—V3

7SOIF 0R<29 PRINT TAB(PL,(%);BS
T6QENDPROC

7TRREN

7REDEFENCR(F15,01%)
TIOAS=1280% { {F15+0.5) /40)
BARCE=1623% { {31.5-01%) /32)

818=POINT (A%,C%)

B26REM

83FDEFPROCH

B4OPRINT TAE(16,2) ;B3+TS

SS@PRINT TAR(32,2) ;5%

SEEIF BROME GOTO98

879 N$=N$#2:1F Ng=8 Na=]
BROVDUTY, 1,N%, 5, 6,0

S9EPROCHW

SEFENDFROC

91 REM

92PDEFPROCNW
- 93ALE=L3+1 1 S2=53+] s T2=T%+B%

Q40B%=P: ME=M2+36: IF M3>180 M3=180
9SQENVELOPE 1,2,5.5,5,18,19,36,18,18,

6,19, 168,158

SeRS0ND 1,1,25,58
S70NOWE=TIME :REFEAT UNTIL TIME >NCW%

+440

98BCLS

98JFPROCEX

TAEENDEROC

141 AREM

18 2FDEFFROCNEL

163@5%=5%~1:IF S8<@ GOTOI1P9E

TE40FOR PIT%=58 TO 4 STEP-1 :SOUND 1,-

16, PIT%, 1 sNEXT

1056N0OWE=TIME+18¢ :REPEAT:UNTIL TIME>=

T TAB{X1%,¥%)" “:G0TD544 HOWS
S52AIF INKEY (=98) XB=M$-2:32=J%-23;PRIN . 196AVDY 7 : ' %
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116@FRINT TAB(S,10) "HIGH SCORE” 1%
1Y 7APRINT T2B{16, 12} "ANCTHER GAME? Y/N
i

11BEREPEAT

1190F3=GET : UNTLL F%=§58 OR F%=&4E
12081F F$=&4F GOTO133¢8

1216FOR F3=1TO19¢4 :NEXT

1220ERDEPRCC

1230FREM

1 24ADEFPROCST

125GPRINT TAB(5,4)" HCOW TO BLAY"
1Z6PPRINT TAB{%,6) "THE OBJECT IS T( DE

STROY™

127FPRINT TAB{S5,8)"THE WALL,BY BOUNCIN

G MII

128BERINT TAB(5,16) "BALL &T IT"
197FPE=RND{ 33} :P2=P%+3 1 260FRINT TRE(S, 12} "BAT CONTROLS ..LEF
1B8H0R=RND{ 1) :0%=0%+15 T Z..RIGHT X"
1@992%=TRUE 1 =—1 13GEPRINT TAB(S,28) "HIT A KEY WHEN REA
1 TEBENDFROC DY TO START"
111 gREM 1318F%=GET
11 20DEFEROCNG 1320ENDIPRCC
1126CLS : (WERROR GOTO1330 1230REM
11AGPRINT TaB(%2,8)*YOU SCORED" B%+T% 1 34PMODET
1150TF B%+TE>1% I15=B%1TS I35@%FX 11,5¢ =)

CASSETTE VOLTAGES

Alastair Lack says that he has discovered from Acorn that the recommended input
voltage to the computer from cassette is 500 mv pto. The output wvoltage is
180 my ptp (his measurement). HRE

£537146 100ns smomarys uparage ID=s

i off 25-99 1D e
243 g Lo 1.%5

I aoff srice lesse 10% for PBeebuzn members
Hleoase ocdd VWAT. Mo Postoze on seits ofF ©

Hoppw HMemoriesr Gloadesbheo=y Kinabone
Rerefoardeshice .. HEDS IRY

Tels (054 {22y &1E5/528

Momeess and Visq baoken aover Lhe fehones.
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to ke on
groups"

our index, just

drep a

UPDATE

BEEBUG is happy to act as an information point for locat groups. If vou

would Like

Line to us and mark the envelope "LocaL user
bon't forget to guote your membership number,

This Listing is an update to the lazt full listing issued n BEEBUG no 6.

Banpor & District
Pilwyn Jones

Fodol Farm,Hatod Lane
Caernarfon Road

Bangor

Guynedd LL57 4HL

[eet Sangor Community
Centre Rm 14 &t 7.30pm
Thursdays, fortnightly
from 47117823

Ipswich

Liverpool
STEM

Liverpool .

Karl Brandenburg
19, Oxford Road
Ipawich IP4 1INL

117 Growve 5t
by Myrtle Street

Medway Towns
Pave Laws
23 The Ridgeway

staffordshire
A. Wiseman
¥ Farm Close

Chatham Kent Perrycrofts
D634 42855 Tamworth Stafis

0827 69587
Salisbury

[Heetings on 3rd Thu
af month from 7.30pml

Abastair Lack
Tel: OF22 77303

South Wales

Nicholas Goodwin
22, Gendros Drive
Gendros, Swansea

EDUCATIONAL GROUPS/SUB~GROUPS SPECIALIST IWTEREST GROUPS
MUSE LQEQ.DH A postal BBC microg  ADWERTURE/FANTASY
{Microcomputer Users in Bducation? W.E.Hurst TLlub  has noe been formed. The club will
The Secretary 143, Mantaque Road providge a tentral bibrary of  Adventurs
Righard Greer Eeytonstone and Fantssy pames weitten by members for
22 Tennysan Avenue Londen €11 3EW the use of other mesbers, Sand an  SAE
Huli HUS 3TW (Currenthy wWorking on Tor further detailys tor
Femberskip £10.00pa (£9.00 by standing mathematics, znd science BBC Micre Adventure Club
arder). MUSE publishes six journals a programs} 29 Blackthorn drive
year gnd hag & cenciderable zoftware Larkfield
Ljprary which will be making available Kent MEZD ANR
edugationat BBL programs,  MUSE  has
regional  and Area groups throughaut the
country,
e
EPSON TYPE 3 PRINTERS
SAVE £HE-£80 | + WAT) when you order vour superh new Type 3 printer from
Datmiach, the Epsomn spsaialists,
We sisw havs largs stocks of Epson sumdnive in&iuding mrﬂriﬂge rilrbyaoris,
et covarg, fanfold pager, continuous labels, etc. : K
- % 1] -
! For FREE BROCHURE and specisl DISCOURNT
7]
OFFER write now to: :
Beietoeh Lid (BRI,
3 Bramhall Clos, Tﬁmgmrﬂ.y;
¥ Abwincham, Cheshive WATE 7EB. ;
BEEBUG MAG Becomber 1982 Yolmme-1 Hague-§



3¢

ot E j =
S5 . SPACE CITY {16k
oy v
7t 3 e by &. Banks

This is an ingenious little program using four colours in mode 5. It wiltl run
in a 16k machine even with fult instructions. Invading aliens spring from a
hovering craft, and descend by random steps on to the unprotected eity. You control
the customary Laser base, but it differs from the usual variety in that you can
comtrol the laterat position of the laserbolt in mid-flight. Dextrous use of this
facility makss it just possible to prevent 2 successful atiack on the city by the
first fleet. The second fleet howewer scon arrive, and they move even faster.
There s on-screen scoring and full instructions are given in the program. If you
wish to chandge the colours then you should experiment with Line 110. See the User
Guide for details of the ¥bU 19 call.

Main Procedures YARIABLES USED
W% )y and YX( ) Imvaders coorcinates.
MAME USE MYE and MYE Miseile coordinates.
A% and UE Invader type to be printed.
CITY Draws the city in a given 1% and J% various Loop counters.

colour, HH Height of invaders shot from
INY  Moves the aliens around  the mothership.

screen and tests Tfor an alien SCX  Score.

Landing on the city. ¥4 Count of invaders hit or passed
BASE FEpables the gun base to be moved city without landing.

teft and right, and also FL¥ Flag for missile fired.
initiates the firing of =& E% End game, inveders Landed.
mizgile. ) L¥ Loop counter for stars.
ML This mowves the missile and checks i Laop counter for city dome.
to see if an alien has been hit, BX  Buildings (X) coordinates.
HIT If an alien thas been hit then T% Reads data, height of buildings.
this procedure checks to  see HT% Height of buitdings.
which one, adjusts the score and R% Invader to be moved.
resets cdertain coordinates f{eg. bz Hove invader left right or stay.
the gun base). P%  Test for hit.
: G%  Heyboard scan for missile/base
instructions,

AGREPEATINTILGET=32

BEMODES

COVDU23: 82020 G:8;

FADIMAE {19) Y5 (19

BAVEU23, 224,255,165,255,165, 255,165,225
5,165

oAvVEU23, 225,48, 36, 126,50, 36,66,123,9

1EMVINZ3, 226,36, 162,255,231, 255,189, 153

L1658
TIEVDU19,2,6,7,2,0,19,1.3,9,8,8,19,3,5,
TEMODET 3.0,
2BPRINTTAB(12,2) "SAVE SPACECITY"®'" 120HE=640: 5C5=0: C3=0: MXS=608 :MY$=32: FL3
STOP THE TNVADERS FROM LAMDINGY::"z AND  =B:E%=2:CLG
X KEYS MOVE MISSILE LEFT 2MD RIGHT"'" 130F0RE%=1T046: VDU18, 8, 2, 25,69, RND{ 1279
BEFORE AND AFTER LAUNCHING."''"  pPRESS };RED{1823);:NEXT
RETURN KEY TO LAUNCH MISSILE.” 1 4@PRINTTAR (@, 1) "SCORE"
3BPRINTTAR (8, 16) "THE HIGHER YOU HIT TH 158PROCCITY
B ¥w THE MORE YOU SCOREM?? s% 160FORZ=0TTG PI STEP PL/56:VIN25.69,GAM
PRESS SPACE BAR TO STARTY {B12*COS{Z)) ; M- (D1 2#SIN(Z) ) ; :NEXT B
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178VDU25,4,968;896;: 25,4, 800; 181@; 25,85,
GA8; 708 ; 25, 85,480, 1814;: 25,685,320, 896; 18,p
8525, 4,480 1606; 25, 4,800 1006; 25 85,640;
894d;-

IS@IFH%<352 Hg=352

T9BFORT2=1 OTOT9: X% (I%) =640 ¥% (13)=992: N
EXT

2OGFORIS=ATO2: X% {I3)=I%*%1 2B: Y% {I%)=H%:8
omDg,—-15,4,1:VDD18,3,1,25,4,540; 899:25,5
PXB01%);YR(1%);225,25,4,640;890:25,5,X% (T
%) Y3 (I8} ; :DELAY=TIME+2p: REFEATUNTT LTIME>
EELAY :NEXT

21¢UREPEAT

220VPROCBASE

230PROCINY

240PROCEASE

25@VDUA s PRENTTAR (14, 1) ; SC%:vDUS

26FINTTLES=10RC%=26

Z70IFCH=20 Ci=fl:H3=H3-64:G0TO18%

28PVDU4 s PRINTTAR (3, 8) "PRESS SPACE BART!
" T START®

209BPRINTTEE(3, 12) "OR F IO FINISH"

3BE0N INSTR(" E“,GETS) GOTG12¢,3106 ELSE

366

310MODET : PRINTTAE (16, 16) "GOODEYE" :END

3Z2UDEFPROCCITY

33gVDU25,4,128;:60; 25, 5,1152168; 25,4, 668
jOP; 25,5, 606; M 25, 4,680:66;25,5,088:0;

34AFORBE=3T016 : READTS : FORHT %=1 TCTS : VRUS
225, 4,B%%64; 54-+-HT$*32; 224 :NEXT: NEXT

3BPRESTORE

I6AENDPROC

37DATAY 2, 3,1,4,2,3,6,5,2,1,3,;2:1

BSBDEFPROCINV

IYFERE-END (20} —1 :ME=RNDH{ 3} -2

AGRIFRE>S AR=226ELSEA%=22%S

418VDU18, 2, 2,25, 4, X% (RZ) $ V& (RS} ;A%

A20X% (R3) =X (R2) +ME*64

43078 (HB) =Y% (Rg)~32

44BIFXS (R%) >1216 X3(R$}=1216
A5QTEXS (RE} <@ X% (RE)=4

460LIFYS (R3) =32 CR=Ch+1

470S0UND1,—18, 58, 1 '
488VINI8,1,1,25,4,X8 (Re) ; Y& [RE) ;A%
49QTFPOINT (X% (RE) +16, Y% (RS ) - 36} = 2ANDYS { R%)
<328 E%=1:PROCCITY

5@EENDPROC

510DEFPROCEBASE
S2AVBUI8, 2,2, 25, 4, MX$: MY%: 33
530%FX1E, 4

SABIFINKEY (~67) BND MK®<]200 MXS=MX%+22
SSAIFINKEY (-98) AND MX3>32 MXE=MX3—32
SE6QIFINKEY(-74) OR FL3=1 PROCMSL
BTOVOUIE, 1,1,25, 4, M8 :M¥%; 33
SEEENDEROC

S99DEFPROCMSL

ERIMY S=MY3+32: PLR=1

61AIFMYS>068 MY$=32:FLY=0

628P3=POINT (MX%+16,MYS~16)

630 IFP%=10RPS=3 PROCHIT

B40ENDEROC

6SODEFPROCHIT

BEHFORIS=FTO1Y

6701 FMXS <> XS (J%) ORMYS<>YS (J%) THENT4R
880IFTI%>9 U%=226ELSEU%=225
FOAVDU25, 4, X% (J3) ; Y% (J%) ; US
TORSOUNDE,—15,2, 2
T1HECE=5C8+YS (J2) :C=CH+1

T20YH {T%) =

TIEMYE=32 1 FLE=0

74GNEXT .

7S HEMDPROC ==

LY

We ha#e on offer a

‘ideal with the BBC Miers,

F:%CB MLQUW M@E\zi*’@ﬁ h
QQ.Q@ +oarr.+ VAT

LIMITED QUANTITY of 22" RGB Colour A
Honitors~ with FREE Isolating Transformers. Which are ’

ADD A VOLUME CONTROL
TO_YOUR BEEB

speciat cable
tneluding volume
control  and a  DIN

The VMC 22 Colour Monitor has a 22" Mullard 1167 ¢. oR,
For shipping purposes the CRT and secan coil assembly are
seporate from the chemgis, The lugs of the CRY allow it
to be mounted in s standard 22" Colour TV Cabinet, or a
unit of your own desien. The unit is then assembled by
plugglng the wires from the chassis to the tube and
soldering the inpul connector, power comnector, and
frang formers.

4 comprehensive 1n5‘truct1on sheet, end menual with
circuit voard disgrams is supplied with -each unit,

Hw T CRDER Add carriage at £10,00; and YAT at 15% %o

total. Make cheques, ?/O payable %o Opus. Supplies & sendto]

10 Beckenham Grove, Shortlan :
\DPLSBUPPLIES (o ohme o Sortlad |

socket for . tape
recorder or amp. Mo
soldering or
dritling. Easily
fitted in a few
minutes. Avaitable
at £6.95, VAT & post
paid from:

SOUTH COAST
COMMUNICATIONS . LTh.
(Computer Services
Bept.d - 23 Sandy
Close, Petersfield,
Hants. GU3T 4MF
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POINTS ARISING

Mini Text Editor

TTTIE you are wsing this on a disc-based machine, vou will need to alter line 31@22
of the program published last menth to 31922 N% = PAGE + 1 This change only affects
the printout without line rumbers, and moreover does not alter its correct operation
using & cassette based system.

Memory Display Utility ’

Towg  Blyth the (real) author of the Memory Display Utility program given in
BEEBUG No. 6 has written in with two ways of using his program to egamine a Basic.
program in memory.

Method 1. Renumber the dump routine with high value line numbers, say starting af
30065, Then make a cassette file using *5PCOL "Dump"commands as described
in BEEBUG No. 3 page 6. Load the user program to be examined and merge
Dump with it and GOTO 3188@08.

Method 2. Load Dump. Beecute PAGE=&)400. L[oad user program. Execute PAGE=LEQF {on
a cassette-based machine). Run and look at memory from &1408 onwards.
This method seems the easiest. In passing, when resetting PAGE oh any
oecasion, if on checking its wvalue with PRINT PACE it {5 found to be
different from the value set, rhis will be because the (8 masks the wvalue
with &FFAA so that Page poinis to a page boundary.

New Page for Pisc Sysiems.

Last month we gave @ note on how to configure a disc-based machine
for casseite use by typing *TAPE before loading.

To leave more space  in tha machine for programs you can, 45 we
said, type PASE-LE0D. This re-~allocates the disc workspace for program
yse. We should alsg have added that you should type WEW after the PAGE
change, so as_to tover all eventualities.

_ Qfficial BEC Dealer _
Mode! & 1o B upgrade Kit = £63.00  Installation = £15.00
18K RAM 8 X HMABTBAP-3 100nS = £21.60
FULL RANGE OF CONNECTORS & LEADS AVAILABLE EX-STOCK
PRINTERS Colour > Green
SEIMDSHA GRiBBA £173 14" BMC £340 12 Ramyn £39
EPSON MNBOF/T3 £328 s -
SPSOM X100/ EL30 14" MET £320 12" NEC £13%
Iy El - . .
HEC PCDZ3 #1958 14" Migrovitee £283 A Monitor Leads
Printer Load £13.50

Carriage £8/14" Monitor £6/12" Manitor
GANY D Casspite Racorder £28 50 +22 pap

Please phone for cur 38¢ leaflet for full details on software, books & hardware
We aisa stock a farge range of CPUs, Mamoriss, TTLs, CAMOS & Connectors
Beebug members entitled 1o discount on Component & Connector purchases
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. : . b
Ca ARTISY
e@@. 2 {for a meodst B - or 32k with enafogue interface)
gz; 0y o By 3. Yede

A wvery nice drawing and painting package that operates from a single joystick
(type ANKDT)} using a paleite of colours and shapes chosen from the top of ths
screen, It draws points, Lines, triangles and rectangles in any colour selected.

This sketching program uses one of the joysticks zo position Lines, triangles ar
rectangles on the screen. Once the program is running, the keyboard is not used at
all, new colours and shapes being selected from a menu along the top of the screen
using the cursor and fire butten. The following functions are available, selected by
the shape shown.

Point Points are olotted zt the curser position as Long as the fire button s
pusined. Keeping it pressed draws continuously.

Line alternate pushes of the fire button leave a marksr on the screen, or
araw a btine to the last marker which is then removed.

Triangle Two markers must he positioned before the third press draws a trizngle.

Rectangls  Position a marker at one corner of the rectangle, and then press at  the
coposite corner.

5 Save the =creen to cassette or disc. This takes about & minutes on
cagsetie, or 2 secs on disc! WYith casseite saving sei the recorder to
frecord' before prassing the joystick fire button. There 1% an option at
the start of the program to read in a savad screen.

C Ciear the scresn to the currently sstected colour.

o investigate different plotting modes change the valus of logicX in Lime 250.
1208 2=AHD 3=EQR 4=INVERT. HMote that rectangles do not plot correctly in EOR or
INWERT due tc overlapping of the two triangles meking up the rectangle. Note also
that due to a Less publicised bug in ¢S 0.1, vou will occasionally sze unexpected
Lines drawn in the hottom right hand quarter of the screen if you are using the otd
cperating systema.

119 REPEART

1268 REFEAT

135 PROCjoystick

146 UNTIL ADWVAL{H)AND 1

15¢ IF ya>top pictures THEM PROCFuncti
on ELSE FRCCplot

168 UNTIL FALSE

178 END

18¢

156 DEF PFROCconstants

28 LOCat, 1 B

L P LA i

149 REM"BRTIST by Jokn Yale
2% REMSept 1982

3@ REMBRC Model B with Joystick
44 0N ERROR GOTD 2198

R MODE 7

55 #0pT] 4

6 PRUCINtro

74 MODE 2

80 VDU 23:8202:06:8:6;

9@ PROCconstants
188 PROCInit screen
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pointst=1 :lineg=2 :triangleg=3

216 768 MOVE Nicell width8+16,top pictures
228 rectangle%=4 +48 -
230 top picture=264 776 GCOL @,colour
248 cell width3=88 :ncell¥=14 78F PRINT CHRS({char};
258 logic®=F6 :colour®=7 798¢ WOU 4
260 1a5t_time%=‘I‘IME 2@ ENDPROC
270 shapet=points§ glg
280 x3=648:x1%=K%:22%=x% 820 DEF PROCcursor {x%,v%)
290 y2=top pictureiDIV 2 83¢ REM Print the cursor . centre x%,y%
309 y15=vE:y2e=y% 84f REM Invert the colour thers
3tg 854 GCOL 4,9
320 REM Make all colours non-flashing 860 MOVE x3-24,y%+12
33@ FOR I=8 TO 15 874 VI 5,254,4
340 VDU 19,1,1-8;6; sNEXT T 886 ENDPROC
158 899
36§ REM Define special characters 4999 REM Put or remove a marker
378 REM Point,Line,Triangle,Square,Cur 91@ DEF PROCmarker {x%,vd)
sor Marker ,Solid 920 GCOL 4,4 MOVE w3—24,v2+]2
380 VDU 23,224,5.8,9,24,24,0,9,0 93 VDU 5,253:4
390 VDU 23,225,1,2,4,8,16,32,64,128 943 REM Restore state
499 VDU 23,226,128,192,166,144,136,132 956 GCOL logick,colour$
#1308,255 96 MOVE x2%,y2% :MOVE x1%,v¥1%
41@ VB0 23,227,0.126,066,66,66,56,125.8 978 ENDPRCC
420 vOU 23,253,0,68,40,16,40.58,8,0 986
A3@ VDU 23,254,16,16,16,254,16,16,36,0 99¢ DEF PRCCjoystick
44¢ VDU 23,255,255,255,255,255,255,255 193¢ REM Read the joystick and plot
. 255, 255 1810 REM new cursor if it has moved
450 ENDPROC 1628 oldxg=x%0ldyi=y%
469 1830 x%={x3+AIVAL(Z2) DIV 45)DIV 2
47§ DEF PROCinit screen THAG yi={y3+ADVAL(1)DIV 64)DIV 2
486 LOCAL I . 1950 IF x3DIVS=cldx3DIVE AND y3iDIiVd=old
493 REM Draw the cells y3DIV4 ENDPROC
599 GCOL 9,7 1666 PROCoursor {oldxe,aldys)
519 MOVE @,top picturek+d 1978 PROCoursor (X%,¥%)
52 DREW noellé*cell widthid,top pictur 1384 ENDPROC
eg+d - - 199¢
536 FOR I=0 TO noelii 11649 REM Walt for the button ralease
549 MOVE 1¥cell width%,top picture$+d 1116 DEF PROChutton release
R0 DREW I*cell widths, 1420 1126 REPEAT UNTIL (ADVAL(S)AND 1)=g
SE@ NEXT I - 113@ ENDPROC
577 DRAW 8, 1620 114a
SRE 115§ DEF PROCEunction
550 REM ¥ill in the cells 1168 REM Service the selected function
608 REM First the colours 1178 REM given by cursor position
&1d BOR I=G TO 7 1183 LOCAL cell
628 PROCprint cell(I,I,255) 1199 SOURD 1,-15,58,2
636 NEXT I 1266 cell=x%DIV cell widths
646 REM 'Then the special shapes 1214 IF cell<8 THEN colourkscell
658 FOR I=£_§ Ta 11 1220 IF cell=8 THEN shape%=pcintsi
860 PROCprint cell{I,7,216+1) 1230 IF oell=0 THEM shape$=]lineg
§70 NEAT T 1244 IF cell=1THEN shape%=triangle%
686 PRCCprint <ell (12,7,A5C("8")) 1256 IF call=11THEN shapel=ivectangled
658 PROCprint cell(13,7,A5C("C"}) 1268 IF cell=12THEM PROCTile
595 IF load THEN *LOAD" SCREEMN 1270 IF cell=]13THEN PROCclear screen
T PROCoursor (x%,y%) 1280 TF cell>7 THEH countf=@ ~
718 ENGPROC 1298 PROChubkon release
726 1306 ENDPRCC
736 DEF PROCprint_cell(N,colour;char) 1314
748 REM Print 'char! -in cell *N' in gi 1320 REM Plot the current shape
ven colour . 1330 DEF PHOCplot
75@ VDK 5 1340 PROCCLrSOL (#3,v3) . &b
ERBEL MAL Decen:iber 1982 Yoiume-L  Yssnef




41

1358 IF shapef<points$ SOUND 1,-15,180

P2

1268 MOVE ®2%,y2% :MOVE x1%,y1%

1378 GCOL logick,colourd

13839 o shape% GOTO 1390,1460,1416,1420
1398 PROCpoints GOTO 1449

1d@pg PROCline :GOTO 1448

141 PROCtriangle :GOTO 1440

1426 PROCrectangles :GOTO 144@

1436

1440 PROCCUrsor (2%.v%)

1458 I shapek<>pointst PROCbutton rele
asa

T4ad =x2%=x%1% :v2%=y1%

1476 x1%=x% :¥1%=v%

148G EADPRCC

1489

1580 REM Points

1518 DEF PROCpoints

1529 IF 1a5t_time%>TIME—2B PLOT 5,%%,v%
BLSE SOUND ¥.-15.108,2:PLOT 6%,%%,.v%
1530 last Lime$=TIME

154F EMDEROC

1556

1568 REM Line

157¢ DEF PROCline

158f counci=count3E0R 1

1594 IF count$ PROOmarker (x%,va) BISE P
ROCmarker {x1%,v1%) PLOT 5,%3,v%

1608 ENDPROC

1616

1626 REm Triangle

1638 DEF PROCtriangle

1648 countg={count3+1)MiD 3

1850 IF countt<>B PROCnarker (x%,v%) ELSE
PROCmarker (x2%,v2%) s PROCmarker {x1%,v1%)
sPLOT 85,4%,v%

1668 ENDPROC

1670
1669
1636
16
1716
750
1726 PROCmarker (x1%,¥1%)

1730 MOVE x%,y1% :PLOT 85,x%5.v%

1740 MOVE 21%,¥1%:PLOT 85,%1%,v%

1759 ENDFROC

1766

1776 DEF PROCclear screen

1786 REM Clear screen to current colour
1796 GCOL @ycolourd

REM Rectangle
DEF PROCyectaxile
counttd=colnt EOR 1

IF count® PROCmarker {x%,.v%) :G0T01

1889 MOVE @,@ :MOVE d,.top pictures

181@ PLOT 85,1286,8

1826 PLOT 85,1286,top plcture:

183¢ ENDPROC

1845

1858 DEF PROCintro

1864 FOR ¥=19 TO t1

187} PRINT TAB(14@,Y) ;CHRS132:CHRG157;:CH
R5131:CHRST41;"ARTIST " :CHRS156

1884 NEXT ¥

18%9 PRINT TAB(5,15);"Lo you want instr
uctions (Y/M)";

1980 IF (GET AND &DF)=ASC("N") THEN 247
2

1616 CLS

1920 PRINT® ‘“The cursor is moved with t
he leEt™

1930 PRINT"hand joystick.?

1948 PRINT®"Pressing the fire buiton wi
11 plot™

1956 PRINT"a point.”

1968 PRINT"Positioning the cursor on ©
fie top line"

1578 PRINT"and pressing the Fire button
has”

198f PRINT"the following effect:"

199¢ PRINT®*COLOURS - Channe plot o
olour®

206E PRINT "DOT — Doodle mode"

2918 PRINT "LINE - Plot lines"®

2920 PRINT "TRIZNGLE — Flot triangle
5“

2030 PRINT "RECTANGLE - Plot rectangl
es?!

2048 PRINT"S -- Bave screen”

2856 PRINT "C - Clear screen"
2p6E PRINT' *"Push any key to continue®
2470 BEPEAT UNTIL GET

271 CLS

2072 PRINTTAR{S5,15) "Load picture from €
ile (¢/407 “;

2074 load=((GET AND &DF)=ASC("Y"))
2088 ENDFROC

2093

2193 REM Error routine

211¢ MODE 7

2120 REPORT: PRINT" @ ™;ERL

2134 END

21449

215 DEF PRGCEile

27150 *SAVECSCREEN" 3288 7FFE

2178 ENDPROC

=

(Mot 05 0.12
nay

WHAT MODE?

You not

AE=135

modeX={USRIGFFF4) AME &FFOCO0Y piv 210000
B2 -l

Y have noticed that OSAYTE 135 besides reading the character at the
CUrSOT pos1§10ny returns the current graphics mede in the Y register.
set the variable modeX to the current mode:

Therefore o

=
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BEEEUS has arranged discounts for members at a numbzr of retail outlets who supply

compltker bocks, softwere, hardware and services. We are continually negotiating
further discounts.

We have heard that some supplisrs zre selling 120ns 4816 mewmory chips for BSesb
upgrades, The Acorn specification is for & 100ns device (eg 48156-3), though we have
not heard of anvone having problems with 120ns chips.

H. Santon Frinted cards £ Mine of loformation Computer Bodks
8 Princess Road to Label the user- 3 tMail Crdar) 5% discount
Urmsiton aefinable kevs. 1 Francis Avenue
Manchester M31 358 £1.80410, £2.40/20 st Albans
Tel:0&1 747 PO14 £4.60750 10% member Herts (Tel: 0727 32801}

discopnt.,

Opus Supplies Camputar furniture
tappy Memoriss fomputelr Hardware Birchireas 20% discount. Send
Gladestry 10% off all 'one-aff’ 10 Beckenham Grove for brochurea.
¥ington prices. Quantity pricesi Shortlanas
Herefordshire may be negotisbie. Bromley BRZ €4l
HR3 INY (Tel: D54422 618) 3

Technomatic Ltd Harduare, soaftuware
Kingstey TY Services £10 ditcount off 15 Burnkey Raad ard books, 5% discount
&0 Shields Road their rangs of LOMDON NW1D
Mewgasthe uspon Tyne Monitors and (Tel: 01452 15000
(Tel: D632 &50553) TV Manitors.

Mallace | & 5 Flexible plastic dust
#icroage 5% discount off disc 9 Barn Close covers. ¥2.%5. 254
135, Hale Lane drives mentioned in thed Crewkerne giscount to members.
Edguars "Bise Rewiew" in this TATS 8Bl
Hidax HAS 9aP issue.,

MWatford Electronics 5% off most tems.

33, Cardiff Road

Matfard Herts.

Tel: Watford 405332

Tt i35 advisasble to telephone befors placing an order, to check availability. HMembers
should simply guote their membarship number with their order, though members taking
discount will mot necessarily be given credit card Tfacilities, {you must check
this}. We are not acting for these compenies, nor receiving payment from them, and
cannot be held responsible for their serwices.

OOEESW | FRAERERR M T
Bt eldi URCY RMLE GEIERRERRA

TmEL =Trn . | . o o . i & i L
i SR UE wae=e T o EXTRAS PF”@;B?‘H"%EE @

R OEDET MR AT

W OPEE IR i

: Unigus Mardware & Soltwars FOMEDMON-B MACHIKE COlg
C HARDWARE RAGMETOR ~ 2 Commands ~ Dissassemble,

=AM E DREON-BY ZPAGN PROGRAMMEN meinchangs, Sresk-points, Saarch,
- ¥ith Mzchine Cade scHwars - User Port Helecats, Offsatl, ois - Invaluable for
Connection - Programs 2536i27168/25927ae  Drogram Dewsloptent and to reveal the
- Solttware Eoram Safety Features g7ggu  Machine Opsrating System. £a.:38

> BOFTWARE . BEYY Peal tiene calendaristosk,

= UMEMNTOR-B FREE FORMAT TEXT - hamhiery sppem%wj, Haaf st
PILE GEMEDITHE - inciucing: cermaction 828.50
TMEDMANL-BT HALSHOT LABEL Al prizes inctude p & p.

PRIMTERS - Professional Waord Progessor
Features anable Edit, Save, Composs and
Appand Text with Single Key Letiar
Cammansis. )

Bilerotret Engineering Sesigmn Lid.
S48 Mellon Bd, Thurmasion,

Laicesier LES 3RS,
T fal.: BB TD44S2

£2.50
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