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55 0%  IDEAS ON ANIMATION
7Tt by Colin Opie
3

This article describes how to produce remarkably smooth animation with BBC
graghics, and is based on a clever technigque used in a rotating cube program written
by Roger Wilson and Lauvrence Bardwick of Acorn.

The first part of the article introducss the concept of legical plotting using
GCOL and VD19, The technique is then used to produce an  animation seguence; and
finally a listing of the rotating cube program is giwven. Mote that if you are using
a 16K machine, you should change Line 186 in fig.3 and Line 128 in fig 5 to MODE 5.
Even if you have trouble in completely following the theory, the programs are well
worth a look, and the procadures employed can be adapted for other nses.

LOGICAL AND PHYSICAL COLOURS -

A congcept which is ipherent in the use of GCOL and VDU1S is that of the
difference between a physical coleour on the screen (e.g. red, yellow) and a logical
colour (ie. the number code which the computer uses internally and ils willirg to
associate with a physical colour}. If yvou look in the MNew User Guide (p223-on
COLOUR} wou will see that the meximum numbzr of physical colours available in the
graphics modes 1is sixteen, which Includes ‘flashing' combinations. Different
internal leogical colour codes are used For foreground and background colours
enabling us to determine precisely what will happen when a character (graphics or
text) is printed, :

By way of example we will look at the options opan to us when using screen mode
£. In this mede we are only allowsd

a maximur of four different colours Foreground Background Physical Colour
on the screen at the same time. If a 128 black

we don't do anything te change the 1 129 red |
‘status quo’ of this mode we will get 2 138 yellow
the options given in fig 1. dMote that 3 131 - _ white

the values @#-3 and 128-131 are the fig., | logical colour values for mode S.

internal logical colour values used
by the cemputer. Now lets take a look at GCOL and VD19 Lo see how we can
manipulate thess facts to our advantage.

GCOL AND VEU1Y9

The basis for this article lies in these two covmands, so it is worth taking a
good look at these. GCOL enables us to say how we want all future graphics to be
plotted and which colour to use. IL has two arguments and bas the general form:
GCOL 2,0 ; whers P is the plotting method {in the range #-4)
which is to be used, and C ig the -
value of the logical colour to use Plotting Method

plot the colour

for all future graphics work, .
Clearly in mede 3 any of the values OR the colour with current screen value

B
41
].
given in fig., 1 (above) would he § AND the colour with current screen value
4

valid. The parameter 'E' can be as ?OR the colour with curregt.screin value
given in fig 2, and the position of v invert the golour gurrent Vv on the screen
the plotting operation will e *ig. 2 methods of graphlc plotting

determined by the PLOT and TaB
commands. This latest table produces at least three new operations which we need to
know about, those of OR, AND, and BECR plotting. We will take each of these in turn
and concern ourselves, for the sake of simplicity, with just foreground colours.
P=f: In this mode we will simply plot the colour specified by GCOL. If the command
GCOLA, 1 is used then the future foreground colour will be in red. If we use GCOL@,2
then it will be yellow. It does not matter what colour was present on the screen at

some  position prior to another plot in the same position. The new coleur will take
over., ]
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P=l: Here it is the lcgical OR of the new colour and the previcus colour which will
be used in the plotting oparation. Type in the following program:

19 MODE 53 GCOLA, ]

26 PLOT 5, 309,308

3¢ GCOL 1,2: DUMMY=TNKEY(106)

48 PLOT 5,14

5¢ END
First of all you will see a red line -i.e. COLOUR }- (because of the GCOLE,} in line
16, and then one sacond later you will get a white line, though one might at £irst
sight expect a yellow line (iz. colour 2). Initially each point on the line was at
logical colour 1 (RED). We then set the logical colour to 2 (YELLOW), but with OR
pletting: and "1 OR 2" has the logic value 3, {you can verify this by typing "PRINT
1 OR 2" in Basic). This is why we get a white line (logical colour 3) instead of a
yellow one, (If this logical binary cperation is new to you then see the articles on
LOGIC in BEERUG wol. 1 mws.5,6 (Sept & Qot)).

F=2: 'This will use the logical AND of the colours. If we change line 3¢ (abova} to
read: 36 GCOL2,2: DUMMY=INREY (186}
wa can see the effect of this. Colour ¥ (RED) AND Colour 2 (YELLOW} gives Cnlour @
{BLACK} because "1 AMD 2" has the legic value zero, (again see BEEBUG nos. 5 and @
if this is unclear). Thus after one second is up the line disappears even though our
specified foreground celour is yellow.

P=3: Using EOR plotting {and therefore a value of GCOL3,2) we will get the same
result as with P=1 because "1 ECR 2" has the logical value 3. (To test this type
"PRINT 1 EOR 2" in Basic}.

P=d: This ignores the ourrent cclowr setting and merely inverts the colour
presently set. The inverse (or logical NOT) of colour 1(RED) is colour 2, hence we
get a yellow line.

Now lets take a laok at the VDU19 command. This has the general form of:
VIS, L A 65
whers L iz the loglcal colodr we are referrmg ta, and A is the code for the actual
¢olour we wish to assign te it. Fig.l shows the values set for screen mode 5 1f we
dont do anything to change it. Even though we are only allowed four different
colours at any one time, we can, via the VDU19 command, say which of the full range
of 16 physical colours we wish to use for each permitted logical colour.
For example: 12 VDUI%,1,4:@; will set celour 1 to BLUE
14 vDUYS,3,13:0; will set colour 3 to flashing MAGENTA/GREEN.

If you imsert these two lines into your test program and reset GCOL in line 39 to
GCOLB, 2 you will see the effact of this. The intevesting thing about the VIUIS ecall
te aslter physical screen colours is that it does so Instantly. We can take advantage
of this in a number of ways. In particular we can draw a new image in physical
colour black, and then make it suddenly appear all at once, just by using an
appropriate call to VDUI9G.

ANTMATION TECHNLOUES APPLIED
As an example of how these two commands can be used effectively we will take a
look at a couple of programs for producing animation, ard compare their effects.
Type in the program in fig 3 using the line numbers given. The animation i= done
by merely drawing the koat in a eolour and then drawing it again in black to erase

it, and so on. If you run this pregram you will rotice that the picture flickers
furiously and does not look very nice at.all.

PROCSAIL is the procedure which effectively does all the work. If we change this
procedure to use GCOL more effectively, we can get a smoother display. Change the
PRCCSATL procedure and add in the PROCSHOW procedure as given in fig 4, To try and
see what is happening consider the Following.

The way this new technique works 1s to draw the new ship each time in physical
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celour black, so that the jerky drawing process is invisible. We then suddenly make
it appear by using the appropriate VDU1¢ call. You may have used the same Idea whan
drawing a graphics screen for a game etc. - to prevent the user from seeing the
drawing process. In broad terms the same technicue applies here, but there is a
complication — each of the new ships overlaps the previcus one, so we actually use
three different logical colours. Colour 1 is used for the first display and colour 2
for the second. On the third display we want to erase the display drawn in colour 1
but ot the one in coleur 2. 'This can be achieved by an EOR operation using the
value we wmnt to erase, ie. colour 1. Notice that this will give us {1 EOR 1} for
the first display {ie. @ = black) which is what we want. In the second display on
the overlapped bits wa get {3 ECR 1) which gives us colour 2, which is also what we
want. Moreover the whole of the second display is now in colour 2. By 'showing®
the relevant cdolour at each stags the shape canh be made to move, hence our extra
procedure PROCSHOW,

#**Hote*  To use two colours for two 'displays' we actwally require three logical
colours, hence we lose the ability to bhave so many different colours on the screen
at the same time, So in using the technigque we gain in appearance but lese a little
in multi-celour capability. Obviously this poses far fewer problems in MODE 2 which
can display up to 16 physical colours all at the same time.

ROTATING CUBES

We are most grateful to Roger Wilson and lLaurence Bardwick of »Acorn for
permission to publish the pregram which appears as £ig 5. This uses exactly the same
technique to generate a rotating cube. It is the main leop in lines 266-510 which
is doing the actual work, and notice how it two needs to access a PROCSHW procedure
in order to highlight eonly the logical colours that are pertinent at any one time.
We will be locking further at 3-D graphics and rotation next month. Meanwhile you
can type in the program and sit back and watch. In case you want to experiment,
here is a list of the main procedures and wariables:

PRCCEDURES (CUBE)
D,DRAW  Draws the 3-D shape. This uses GCOL to set approPriate logical opsratlens
in order to create and erase each view,

MOVE Calculates the 2-D mapping cocordinates for each new position, from the
stored 3-D coordinates.
SHOW Enables given colours to be displayed, hence showing a particular view.

VARIABLES (CUBE)
TX,TY, Tz Linser transformations in the three planes. If they are all zero then
the cube remains in the same position, though rotating.
Le,N.F Affect the displaved ‘shape® of the cuboid. The values given
digplay (would you believe) a cube.
My, TIME These enable a display to be given in the top left hand covner of
the time {1/198 sec} for each move. HNotice that this is about a second.
COLOUE  Defines the colour of the rotating cubold.

CX,C¥,C2 These are the rotation Eactors in the three planes. If they were
made to be all zero then the cuboid would mot rotate.

P —— 180 FOR = TC 1275 STEP 4
198 PROCDRAW(X, 105,5)

189 HODE 1 268 PROCDRAN (X, 165,7)

116 VDU19,3,56:0; 216 MEXT X

1200 GCOLE, 3:PROCSER 226  ENDPROC

13 PROCSAIL

146 VDUYS,3,7;0;
158 END

15 DEF PRCCSAIL
176 GCOL 8.2

346 DEF PROCDRAMW(X%,Y%,C3)

350 PLOT 4,4%,Y%

358  PLOT 4,X%+88,Y%

379 PLOT 83+C%,A%H86,YS+E0

380 PLOT 4,X%+88,¥% b
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396 PLOT 4,X%+88,V%+80 : 276 DATA 36,38, 30,-36,30,30,-306,~38, 36,
498  PLOT 86+CH,X3+128,Y8 28,-30, 30 _ )

218 PLOT 4,X%,75-8 _358_@3??&3‘3;635,%0,—33,3%,3.@,—3@;—3@;3,—3?,-
428 PLOT 4,X%+128,Y%-8 796 REMF¥SET UP PROCMOVE CONSTANTS

436 PLOT 8g4C%, X3+26,Y5-48 396 F=4

448 PLOT 4,38+24,¥3—48 316 T=130:M=14g:N=80

450 PLOT 4,%%+132,¥%-8 3206 S=LEL4MrM

468 PLOT 8P+C%,X3+]08,Ys-48 33@ R=SORS

47¢ ENDPROC 349 R=R/2

48F DEF PROCGEA 350 T=5+N"1; O=SORT*3

49¢ FOR %=§ TO 1279 STEP 4 : 359 REM**{’;AIN LOOP

506 ¥=5E+EFSTH(X/10) 37@ REPEA

51 PLOT 69,X.¥ 3865 GCOL1,2

S99 NEXT X 398 PROCDRAW{R)

536 ENDPRGC 439 PROCSHOW(2)

419 GCOLZ, 2

421 PROCDORAW(1}

Fig 4 Additieons for YSHIP2" 433 PROCMOVE(@, 1)
443 GCOL1 1
159 DEF PROCSAIL . a56 PROC]:BN'\T“}
179 VEU19.3,3:9; 460 PROCSROGW(1)
]89 FOR =0 IO 12?9 STEP ]6 47@ GCOL2;1
198 GCOL1, | 48¢ PROCDRAW (6}
280 PRCCIRAN{X,185,5) 496 PROCMOVE(1,8)
210 PRCCSHOW (1) 508 UNTIL INKEY 8<>-]
228 GCOL1,2 519 END
238 PROCDRAW(X+8,185,5) 5281 REM**PROCEDURE DECLARATTONS
246 PROCSHOW (2) 53¢ DEF PROCD{P%,N%,A%)
259 GCOL3, i 540 PLOTAS,B% (P%,#,N%) ,B% (P, 1 ,N%) : ENDPRCC
268 PROCDRAW(X,185,5} 55@ DEF PRCCDRAW (Ng)
270 GCOL1,1 560 PROCD(D,N%,4)
288 PROCDRAW(X4+16, 145, 5) 578 FCR P%=1 TO 7:PROCD{P%,N%,5) :HEXT
298 PROCSHOW(1) 598 PRCCD(2,N%,5)
3F8 GCOL3, 2 688 PROCD(3,N%,4)
319 PROCDRAW (X483, 155, 5) 618 PROCD (0,M%,5)
370 MEXT X 620 PROCD(S,N%,.'5)
330 ENDPROC 630 PROCD(6,M%,4)
548 DEF PROCSHOW(SE) 645 PROCD{1,Ng, 5}
558 P$=3:REM YRLLOW ' 650 PROCD(7,M%,4)
568 VDU19,5%,P%;:@; 660 PROCD{4,N%,21)
576 ¥DU19,3-8%,0; @; 670 ENDPROC
580 ENDPROC _ 6Bf DEF PROCMOVE (A%,B%)

698 LOCAL P%:FOR P%=@ TQ 7

B{P%,9,B%) =B (P%,0,A8)+C2*R(P3, 1,4%)

- > ) 7606
Fig § ROTATING CUBE L (DY 3 Ay TR

108 REM**INIT SCREEN AWD VARIABLES 718 B(P%.1,B3)=E{P%,1,A3)+CX¥B(P%, 2,A%)
116 MN=TIME ~CZ#B(PY, A, BY) +TY
126 MODE1 726 8(P%,2,B%)=B(P%,2,A%)-CX*B(PL, 1,B%)

—CY*B{P%,¥,B%)}+TZ
739 U=B(P%,0,8%) :V=B{P%, 1, 1%} :W=B{P%,2,B%)
749 t=R* (T-U*L~-V*M-W*N}

138 VDU29,640:512;
T4 TH=8:TY={i: TE=0

oy X o 750 B3 (63, BB0) T4 (Vi) o5/ LSBR (PR, 1,
170 CZ=3.025 BY)=Q" (b ¢ h)

189 REM##SET STORAGE ARRAYS 766 NEXT

198 DIM B(7,2,1) T76 VDUSE: PRINT TIME~NN : NN=TIME

208 DIM B%{7,1,1) 788 ENDPRCC

218 REM**READ IN START POSITION 798 DEF FROCSHOW (N3}

2268 FOR PR=@ TO 7 860 COLOUR=7 -

238 FOR Cg=fl TO 2 816 VDUT9,N% ,COLOUS: 0;

24¢ READ B(P%,(%,9) 626 VDU19,3-N%,@; §;

25@ NEXT 830 VDU1%,3,C0LOUS; 0;

26 NEXT oo . 948 ENDPRQC =

P—
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SOME NOTES ON PROGRAM SAVING
by Andrew Donald

The programs on the Welcome tape are all copyable, using the SAVE command, with
the single exeception of PHOTC. Investigation of why this should be has led to some
useful insights.

What happens is this. When loaded the program shows a length of F9F4 bytes, If

this program is now SAWEed the longth will be shown to be 8390 bytes, #5558 bytes ave
missing.

The missing bytes are additional code required for the image plotting in  the

program., The BASIC itself does end at 939C, and the SAVE command will only operate
on the BASIC portion.

In order to save this program it is necessary to dump the BASIC and extra cods
as a upit and ser the BASIC portion into operation when run. Locking at the memory
maep shows SASIC starts at PEAP and we need to save A9F4 bytes from here. This may be
done with the command *SAVE "PHOTO® ¢EGH +89F4 The default starting address for this
code will be @EE8. That puts the total code onta the tape but how do we opsrate it?

The User Guide saye to load a block of machine code and run it we should use the
*LAD or *RUN  commands. Howsver, since the bottom of this code is BASIC and since
the tape format for both types of dunp is acceptable to the BABIC loader, the
command  CHAIN"PHOTO" will load” the entire block and then execute the bottom end
BASIC. This is how the program operates oh the Welcows tape.

The consequehce of this facility is that BASIC and machlne code, and/or data may
be inixed in a more compact form than is possible with the usuwal mnemonic assembler
allowed for in the interpreter. USR routines may be written above the BASIC: but

take care to set LOMEM te prevent corruplion of machine code when BASIC variables
are asslgned.

Mlsc a machine code program may be kept in standard BASIC format by including a
single BASIC line 1 CALL <addressd» and dumping with #*SAVE from BEEG to the end of
the code.,

[We suspect that the extra code that needs to be saved 15 ot actually a machine
code PROCEAM but DATA. Powever the some still applies for saving. Ed.] )

QUICK QUIZ

QUICK DUIZ

What numbers between zero and 999 have the special property that they are the sum
of the cubes of their digits? :

For example 234 is NOT a solution because 2 cubed + 3 cubed + 4 cubed does not
equal 234, -

The object of the quiz is to produce the fastest BASIC program *to achieve this
{checking all the way from zero to 999).

Please do net send in your results, we will publish our program and best times
next month. ) :

SYSTEM CALLS

Did yvou know that all commards preceded by "' (eg. system calls such as
*FX, FEEY, *CAT eic.} can be in lower case? Andrew Crawvhurst. Kete also the
abbreviation "#." for *%CAT",

TR
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MACHINE CODE SCREEN DUMPS FOR THE EPSON & SEIKOSHA

Here at last

are the promised machine code screen dunps for the Seikosha and

Epson printers. They are many times faster than the Basic dumps published earlier.

Remember

to take great care in entering the code, because machine code Is much much

harder to debug than Basic. Mote that the Seikosha dump will not, as far as we know,

work on a Seikosha 258.

SEMKOSHA SCREEM LUMP {GP30A and GPIO0A)
by Teery Rromilow

The program to be described is a machine code
dump for the Selkosha GPAGA and SPTAPA whilch will
mrine in any graphics mede af the BBC machine. The
progeam 15 most welcome as it enables you to print
any horlzontal strip of the screen, and takes oniy
about 2.5 minutes to print 2 £ell  soreen. An
additional feature is that 1f the sereen Lo Be drawn
consists of several colours, it is possible to
spacify that only ivems of a certain colaur should
ke princed. (Otwiowsly the printer will pring
evierything the same colour), Pinen using mode @, with
its 646 dots harizontally, a compromise has had <o
he rzached, a5 the Seikosha will print only 480. Tae
solution adopted 15 to print every other dot. .

HBCUT THE PROGEAM
The program consists mainly of data statements,
which are converted into machine cods and cunnirgly

stored in line 29488, That 1s why line 20480
consists, as it is typed in, of only ¥ s. It is
thetefore essential #hat this line i3 tCyped in
carefully a= listed., Do not type in too few X s,
there should ke 168, although extras are okay.

Included in the program is a deronstracion print
of the euponenrial decay of a2 zine wavz. It {3 by
running this dems program that the machine code is
generared, =0 4o copy all of the Iisting; not just
part of it. Once the code has been generated, tha
rest of the program can be deleted, leaving a very
smzll and efficienr machine cede screen dump, which
is activated as a procedure.

Storing the code in line 29430 makes it very eessy
ta  append te other programs, but results  in
vestrictions onthe 6562 instruction codes used. The
codes Bt and @6 could mat appear in it and there
could be na internal sbsolute addresses, ta  enable
ir bt werk from any location. Alss the appanding
procesa shown balow must be wsed, since #SROOL will
not  work with this program, The advantages in
Implementing the machine oode this way are that ne
dedicated RAM Is used, and a fully relocatable

program results which may be  further edited atter
the appending erocess. The procedurs uses Zero pwe
locations £84 and &8F buc these ave saved amd
restored by lines 291289 and 29480 which may be
omitted if not required.

TO SET UP THE PROGRAM
The followlrd needs only to ke pecformed
firat time that the program is used.

the

Ty Typa in the program a5 listed with great
attenticn to the data statenents, and save a
listing of the [ull program to Cape or dise.

2) Ensure thet your printsr (8 connected to the
COMPULEr o

3} Mow run the grogram. It should  immedistely
prompt  yor for a mode. Select any mode {(#,7,2,4
or 5) and enter the apropciate mumber follewad
By <returnd.

4]  Thz  dewonstratien display should now
vopmence, A expanentlal Jdecay graph will be
drawn on the screen, and then eon the printer.

5 when the printer bas finlshed, delets the
follawing linas from the program;
Dalete lines 20006 to 26096 inclusive
Telete lines 29138 to 20419 inclu=ive

B How sowe the resultant machine code, which iz
stored in the procedurs called PROCGPR. So  use
SAVE "GPR® (not *SAVE) .

HOW PO USE THE NEW PROGRAM

The screen dDap is mow in the form of a
procedure, so to activate it we nesd bo simply coall
it from the program thak has produced the scresn
that is to be printed. This 15 dome as follows;

1} Load in the program that will creste the
screen to be wrinted. This {s accomplished in
the rormal way, wsing LOADVprognams",

2 Theck that all the line nmumbers of this
program  are below 29000, IT they are mot just
lssue the REMIMBER keyword.

3) Wow typa in PRINT ~ TOR-2 <return-.

This will print 2 three or four character mebeyr
on the scresn. I will for the moment c¢sll this
Numhar XX E

Printout from RACER (Issue 7)

f@ﬁ

4] Mow reload the procedure oreated sarliec *.;E_‘,-g

using the Eollowlng; Y
FLCADPGER® 0N <returnd ]
whzre X is the above mentioned number. @‘,’

5
fd
ey

HOH TO CALL FRGIGER R

If yoo now list the program, yoo will £ind that

PRODGPR s lecated =t Ehe and of your original

program, ready for use. It is ok to add mew lines to

iy
3) Mow type BND <returns ’

REERLIG MAG
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fzar of Jamaging ehe machine code. It 15 taotally
eelauatakle. All-that remaims is to ecall  PROCGER
from your program at  whatever stage you want the
scrgan imege to be dumpsd to the printer.

Tt s possible that yvel may wish to decide while
your program is actually runnipg, at what stage you
want the screen printad. This is very s=impls and
below is listed one way of achisving this,

Insert abt an esrly stage in your program;

Zay line & 5 DN ERRCR GOTO 28246

And then zlso 28509 PROCGFR(1423.0,15) @ BD
Ueing these two lines, you could allow the screen to
devalop and then bit escape at an appropriate Stage.
whereupor the scrsen would Immediarely be printed.
¥You can now save a copy of your program, incleding
the PROCGPR within it. This may be done in the
narmal way.

SCORE 9% SERVER LEFY A

e erliy

[t 2]

Printout from BREAKQUT (issue 8)

PERAMETERS OF PROCGER
the procedure must be called with 3 parameters.

Thase are;

1. The upper Y coordinate of the strlp to be
printed,

2. The lowsr Y coordinate of tha strip tw be
printed,

3. Tha colours to ke princed.

The £irst two pacameters zre self explamatory,
being the uppetr and lowsr limits of the‘strip ta be
printed. The coordinates must be given from the
GRAFHECS origin, hetwe to prink the vhole screen the
parameters would be 1623 and § ceapeorively, and o
print & narrew strip at the bottom of the screan
vould be 388 and @. (3ee Hew User Guide for graphics
details).

Tne third patameter detecminss whlch of the colowes
ara to be printed. This nucber nust bs between 1 and
15, T will hes ANDed with the logical colour of each
poink, and that polnt will only ke printed if the
result IS non zero. To uwderstand thls waery useful
funection, you must have an understending of how AND
is used as a bit oparator. See Wew User Julde page
205 snd previcus BEFBWS articles. Rlsa see MUG page
223 for detalls of legical colopurs. A an example
considay a screen containing ALL of the followirg
colours;

RED Logical colour
GREEN  Leaical colowr
YELLIW  logical crlour
BLUE Lagical colour

L B —

Using & porameter 3 of 1 would - draw only' Red and
Yallow polnts.
Using a parameter 3 of 2 wauld draw only Green and

Yellow moints.

Using a paramatar 3 of 3 would draw only Red, Green
and Yellow polnts.

Using a parameter 3 of &4 would draw only Blue
peints.

The most nommal reguirement of this thied patrameter
will be to print all peints on the screen, in this
case use g valwe of 15, So to print 2ll polnks on
the whole screen usa PROCCPR{1#22,8,15 -

20906 CLS: IMPUT ' ""H0DE (8:1,2,4,5) .M

23MY MODE Mi IF MsG Me=2 ELSE Med

20029 VD29, 5;896;

2943 FOR X=@ TD 1278 STEP M

29040 S=SIH (X 2G) *1 287 EXP (~X/ 306}

290853 DRMJK,S

206060 WEXT

29076 FRINTTAR(3,2) "EXFOHENTIAL DECARY®

2085 FROCGRR (1423,7638,15)

2009¢ PRINT TAS(G.18);:ED

20194 DEF PROCGRR (¥TOP, YEBOTTOM, COTR)

28116 LCCAL AR, P%, Y%

2312¢ LOCAL B%,C%,08: 3%=1&dd: CR=1L288: Di=!LgC:

REM Dave Z-padge &54-g87F

25135 REM Delete from hers after flrst uss

28145 DATH 3,&15

25156 DATA £84,&04,485 &85 &A% 50,566,888

28160 DATA §86,589,506 LEE,L86 5EF £E8, &00

29178 DATA &24,533,£202EE,&FF,&A5 866,825

29180 DATA 2EE,&FF,EAS 588,518,269, 84,885

29156 DATA SHB,&D9,812,&E6,859, k45, 6B9 2O

Z920Y DRTA &5,&D0 88,505, 520, CEE, &FF LA

29210 DATA &0, &20 &EE &FF L6055 604,485

39220 DATR &8R,EAS, 585,585, 658,880 6456 509

20230 DATA &7, &85 48D ,&A9,89 (ZAZ, 480  £AD

29240 DATA &8, &20,58Y &FF, 585, 800, £15,539

29250 DATA &7,&25,&87,5F0,E3 65N, 4ER,ESE

20268 DATA 426, LBE6,GAS, B8R, 268 84,480,588

29270 DATA &%, &2 ,&E6, &08,508, 58D, 500, 518

29280 DATA &A2,50,8E8,5R9,&B0, 504,586 ,&F0

29299 TATR &T,&AS9385,&5"3_,&9(7,&05.&9,&%

2036¢ DATA LEG,58E, 400,598 4E5, 68F, 400,550

23318 DATE &34,520,5EE,&FF, 529,410, 528,5EE

29%52¢ CATA EFF,&8h,528,5EE,5FF,&05,&BE 520

20333 DATA &EE,&FF.&dM,&20,EEE,&FF 598,520

2934¢ DATA &EE,&FF,4A9,&0,585,88E ,4C6, 8F

49356 DATA &8, 6DE,&F6, 48P, LFH,&00,6

28364 RESTORE

20378 FOR P3=TOR-176 TO TOR-E -

20384 READ A% .

29320 TPE=AR

2945¢ WEXT P%

2541@% REM Delste down to here ¥r%

29429 Pe=TOP-174 _
294335 VDU26,2.1,8,1,13: REM cestors gphe orlg, br g
phos, newl ine

29443 7a8T=I0LR AND &F

2845¢ FOR Y3=YTOP-24 T0 ¥YBOCTOM-24 STEPR-28: Ag={¥%+2
EEIDIVESE~1: CALL P%: WEXT

20460 1:04=B%: !eAE=C%: {LHC=D%: REM Restore Z-page
hytes used . .

23476 WYDU1,15,3: ENDPROT: REM prir beck o chars &
aff

0483 MACHINE HtO0odioonniUontonolonannn oot
A A A e D O T W i DO P R R R
A R R T ORI D QR D K QTR Ko,
IO IGO0 CODE

EPEON MXEE HE MACHINE CODE SCREEN DUMP

by Timothy Powys-Lybbe

Tha_ following program wes designed after
reviewing a number of screen dumps kipdly submitted
by. members. It combines the bast Features of these
(L hope}. it will print all graphics scgoens (L.s.
modes F,7;2.4 and 5) taking ow minutes in MODE o
ami eighty sacords in other modes: The program
sutomatically senses what mode is in use, ‘fhe
listing also imcludss & simple demenstrztion which
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iliustrares how rp - use the assembler progran from
within a Baslc program. Alter line 28 For other
modes.

There are bwo vorsions of the program — one for
casgerte (tested on C.5 0. and 1.0}, amd one For
dise (tested on 0,5 1.6}, In both cases the machine
code routine is stored in Aan arsa of mnemory below
PAGE, and therefure requires no adjusiments of PAGE
or HIMEM. The cassette wersion is stored in the
user ayes at &D@, and the disc verzion is stored at
SABY, The user arem at &DEF is corrupted by dise
uza, so we have used the cassetts buffer and RS423
ipput buffsr {at EA@€) for storage. This means that
the program cannot be used when R5423  Input 15 in
progress, but thls i5 not likely ta be a problem to
MOSE USers.

Both wersions cen be  saved and  loaded
transparently in & similar manper to the technigue
described by Gwyneth Pattlt fn BEERLG Na,7r and the
casgeite verslon is just short epough so that  the
3.1 Operaking System Fayg Fix program oan be ineluded
in the sane area of memary, as long as the Bug Fix
starts at the address hBex &IDE. The program by
Brian Carvoll in BEEBUS Mo.7. works in the sams way.

Finally the dump should work with all operating
systems and should alse work across the Tibe tao A
5532 szcond pEOCESSOT.

Snpohy Lid Sales

(30

£ oy
1
@
A

iy

]
]
A

Eoies per SmRUK
[
o]
A

il
i3]
A

75 TH .2Z PR Y9 . BE® 81 32
ENTERTHG THE PROGREM Year

(v lously  entering  an  a2ssembler program is
difficuls For those who are not familiar with
aszembler. The listing below uses the BEC Miceo
long variable name faciliey to make it easier to
recognise  amy  errocs. Spaces are one problem: 1n
the assembler program from lines [BE46 to 18250
spaces  are ohly needsd after the pnames that start
with a full stop, "LinaGap” for example.

Mote that for mschines with a gise

alrer Tine 10038 to: .

TE838 Py = §AGE:[0PT PASS
Da not RUN the program unless you have first listed
it to your printer and saved it on tape (ot disc for
l_:he Aocky few) . This will save hours of re-embering
if you have made fatal errors.

When you run the program, you should get a random
pleture drawn on the scereen, and then this should be
automatically copied onte the printer,

Cce & successful printout bes besn obkained, vou
can descroy the Ba=ic program and  assembler sode
(though it would be prudent to keep a copy) snd juse
use the sssembler code storad at 4060 or GADG.

interface,

To sava the machine cods only, use the commamd

EAVE® Sereentinp” DEP D@ {cassette version)
of *SAVE®Screenlump™ A0 BEpd [disc wersion)

To lead the machine code back into memary at any
time {teansparently), use thiz commard
LA Soreentimp? (cassatte ar disc version)

To print zhe scracn from Basic after icading the
machine code use the cotmand CALL &UEG (or CALL &20W
for a disc system); see Iline 1650 for bhe llsting,
Remember though that an seriss ons operating systens
[ig 1.8, 1.2 ek} you pust burn on the prinker with
a CIRL 2 (or VDU 2) befeore calling &DE@ {or =AOF),
and tugn off the printer at the end with a CTRL ©
for VDU 3) . Thoes the command:

WOU 2z CALL &DEF (or &ARF for discs) @ VDU 3

will be nesded to print & soreen. I you are
usirg cassette ard ¢.) operating system, you can
save and load all of the function keys, the user
characters, thls dcreen dump srogram and Brian
Carrollfs bug fix, Swecutes

*CAVERTLliTies® BIY €49 908 <rec»

You <an then Ioad this back in, and run the =oreen
dump with:

FRNTUELLities" <rai»

Thanks ke Andrew Burks for the idea of putting
all graphics medes on one short program, to F.H.
Williams for his neat demonstration designs, ta K.B.
Hussey for bis idea of fitring the program into page
D hex for cassette use, and ko all tho=e others who
pave writtan to us on this kopic.

1% PRICScreeniumphessnble
2% MGDES
3¢ PRCCDraw
48 END
=
1838 TEF PROCDYaw:REPEAT
181§ CLS
1928 POR E=] 0 1@
TE36 PLOT BE RMD(1282) ,RHD( | p24)
1G4A HEXTT
1858 VDUZ:CALL Screeniump:WVDUI:REM Use CALL sdD@y ¢
&ORB0 for dise) after assembler deleted
1ga8 CLS
187& PRINTTEB{D,2) "Press SBACE to exit.®
1880 ERINTTAB(@,.6) "Prass any other koy to repeat.h
1894 A=GET
1196 INTIL A=32
1116 EXDPROC
1128 =
12008 LEF PROCScreentumpAssemble
1@@13 fpointlo=eTd xpointhi=s Tl sypointlo=ET2 1 vpoint
ni=673:pixalvalue=t74:printerbyte=675:bitcount=5T6 1
oded=a7T7:5tepek 78 : OSWRIH=EFFEE 1 OSH0RDnE FEF : OSBY TESS
EFF4
16028 FUR PASS=QT03 STERI 3&
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TON38 PE=LDap: [OPT BRSS

166848 .Screealunp LDRGEFE:STAypointlo: LBNF&B STAvpal
pthi

1956 LDALE: STamoded: LDAYY : STAstep: LOAE1 352 ISROSHYT
BTy BHELI neGap: WNCnede0: [SRstep

1866A . Linedap LDA#27:J5RPrinter : LDARES 1 ISHPrintar:L
DAE: JERFr Intey

YRETN dewline IDREE:STAxpointla8Thepainthi

1 P8 LNLF27: JSRPr inter : Limoded : BEQM ] e abovad : LLART
6:35RPrinter : LG | 281 J5Rkr inver : LIRG2: JTERPrintar :ENE
Hewiolune

€048 .odelbovel LDAITS L JSRPrinter :IDARGL - JSRPrinte
r:LDAK] 1 JERPY inter

10168 Mewlolunn LIHEs:STAbLtcount

18118 ReadPirel LOX§xpoinclo:LDYEE: I IA40 LISROGWCRD
19120 Cio:lLhDapixrelvalue:REQSerevinterByte:SEC

16740 LDRwpoingle:SEC:SECE: STAYDo intio BOSCheckdhlu
mrknd: DECypointhi

18158 .Check{olumnfnd DECHItcount:LD#GItcount sENERaa
dbixel

1#16d Brint LDRprinterbyte :JSRETinter

16198 MewtColimn CLO:LDASTep:ADCxpointlo:BTAxpoinkl
o:BOCCheck Lineknd : INCxpointhl

182080 ,ChecklLineEnd LDMxpelnthi:Capg5:BE0EndLine
16218 .ColwenTop LOAE3I2:CLCADCYPGintle sSThypointlo:
BCCHewColumn : INCypo inthil 3 BOSHewColmn

1220 . EndLing LOA%10:JCRPrinter

10238 .ChealkBEnd LDAYpointhi+BMIERD :JMENewLine

16245 .End LDA412:JSRPrintec sLOASITFERPrincer : INLES
4:1JSRErinker :RIS

18258 .Printer PHA:LDAR] . FSR&FTEE: LA SSREFTEERTS
1H:6a JHERT BABS

14174 _BatPrinterByte ROLprinterbyte 18278 ENSPHOC . =l
w‘-‘f*eﬁgg
ety O SPIROPLOT
e ¥ by R.Sterry
%A@ v R.Sterry
This is a beautiful little program which generates pictures similar to those

produced by a “Splrograph‘
and the

You define the size of the ‘disc® that wou want to use
position of a ‘pen® within that disc (known as the ‘locus® position).

Many

an hour can be spent playing with this program in trying to produce the magnus opls

of computer generated =plroplots.
Some examples Lor you to L¥y
in order to get the idea of thinge are:

Disc Size  Locus
S 1.4
8BS 1.8
262 H.5
212 1.5
258 1.5

These examples should be enough to trigger your imaginatlon. Happy designing!

1% REM® SPIROPLOT BY R. STERRY *

268 OW ERROR CFF

36 MODE7Y )

4¢ PRINT TAB(WM}"S PI RO P L O
TTAB (18] STRINGS (17."="}

56 INPUTTAE{@,]12)"DISC SLZE - {
9 TO 366) ",B

60 I B>'~16[§ OR B<@.0] GOTO 59

7@ ON ERROR GOTQ 20

89 INPUTTAR (8, 14) "LOCUS POSTITION |

B TO 1.5} "M _
9g IF M>1.5 OR M<@.B1 GOTO 84
198 MODE4:VIN29,639;511;5
116 ¥yDU19,1,6,6,0,8,19,6,7,0,8,6
120 A=-380:C=A+E10=0: REPEAT
136 X=C*COSO-MEB*COS {CXO/E)
146 Y=C*STHQ-MEBESIN(CH+0/B)
15¢8 IF Q=0 MCVE X,¥ ELSE DREW ¥,¥
160 Q=0+B/BEG:UNTIL FALSE
: &

*FY254 CALL

M.E.Horton sent in this
computer into & 16K compubter.
Try: *FX 254,548
Then press CONTROL and BREAK together.
16k .
models.
*FH254, &80,

hint.

1t provides a

Ater this, you should get
It provides an easy way of making sure that your programs will run on both
The call seems to work on a series 1 operating

simple way to turn your 32k

YEBC  Computer

systems and 1s reset by

[Ed: It seems that any value between 6 and 127 will have the same effect as using

k46, and any value between 128 and 255 will do instead of 88[&50 For

could Just use H and ?55]

example  you

=
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USING FILES
by Sheriden Williams

Sheridan Williams begins a series of articles on the use ¢f files on the BBC
machine, It is hoped that this will be of intersst to all those «hose programs
imvelve data handling, both on cassette and disc, The article begins at an
intreductory level.

All programs that perform data processing functions require some form of file
storage, otherwise we camnnot continue to process data from one day to the next.
There are TWO main reascng why files are used:

1. To holéd data over long periods. i
2, To hold more data than can be held in the computer’s main store,

There are three ways in which files can be held and these are:
1. In DATA statement.. 2. On cassette 3. h disc

Cholce number one (DATA statements) unfortunately does net rid us of the problem
of limited memory space inside the computer. Choice mmber two (cassette) gets over
that problem but intreduces the problem of long and tedicus reading and writing of
the data to and from the file. C(assettes only read/write st about 18F characters
per second, so To process a 25k file (not particularly large in realistic data
processing terms) it would take 4 minutes. Alsc cassettes are severely limited
because they have no capabilities for positioning the tape accurately anywhere in
the file, L

Thes if you wanted to change one field in just one record on a 25k file, it would
take 8 minutes to do ~ 4 minutes to read the whole file and 4 minutes to rewrite it.
You would alse need a 32k machine for the file to fit.

Discs provide the best solution, however they are expensive compered to
cazsettes. There i5 no avelding the fact that many data processing applications
require the use of a disc, in this case the costs must be borne in mind. {See the
December issue for a brisf comparison of 5 disc drives).

FILES, RECORDS, FIELDS :
Before we look at the statements in BASIC and some voutines for file processing,
we must understand some of the jargoen.

File - A collection of related records. An ordinary metal filing cabinet may
contain several files, or just one £ile, or even nonsl Similarly a
cassette or disc may hold several files. Examples of Ffiles would be:
Payroll file, Library kook file, Criminal file, Stock file, Customer
accounts file.

Record - A set of Information relating to an individual item in the file. A card
index file contains irdividual cards, each card being a reccrd. Examples
ares Criminal record, Library book record, stock record.

Field - A subdivision of a yecord. For example, a library book record would
probably contain some (or all) of the following fislds: Book Titls, Acthor,
Publisher, ISEN. :

For the purpese of demonstrating files we will work with the following file
throughout this series of articles:

Filename: PEQPLE RECORD DESCRIPTION
FIELD CONTENTS
1 Surname
2 Title
3 Sex (M or )
4 Date of Birth B
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Suppose that we wish to write a program to f£ind all the males in the file that is
stored in DATA statements. The following program will do this: -

i@ PRINT"List of all males in the file® 58 UNTIL surnamed="#%"

29 REPEAT & DATA Bloggs,Mrs,F,248472
3@ READ surname$,titles,sex$,dobs 79 DATA Jones, Mr, M, 1718960
AQ  IF sex$="M" then PRINT titles;~ 8f DATA Smith, Mr, M, @26155
% : surname$ 93 DATA Lo ok, R, *

It is rather tedious, and & severe limitation to hold a file In DATA statements.
For example to add, delete, or amend a record held in DATA statements you need some
xnowledge of programming, or at least be familiar with the BBC machine because you
are altering the program itself whan you are changing the data stataments. )

So we turh to cassette and disc files. Commands associated with files ave:
OPENIN, OPENOUT, PRINTH, INPUTH, BPUTH, BGET#, CLOSEH#, PIR{, EQFE.

For the vest of thig article, all programs given will work on a disc system or a
cassette System. [Beware if you have 0.5. 8.1 because you will have to run the “Bug
Fig" program {given in July 1982 BEEBUG} to cure the cassette filing bugl. The term
for the type of file that we will be using in this article is a SERIAL ov in some
cagses a SEQUENTIAL file.

A file must be opened before data can be written to it, and similarly {t must be
closed when you have Finished.

tn a disg¢ system several files may be in use at once, for example a sophlsticated
Payroll package may require all these files to be open at cnce:-
Employes tax file
Tax table reference file
Fmployee name & address file
Tax authority payments file
For thiz reason, when a file is opened it is allocated a channel number.

For example, you open a file for output (ie to be written to) as follows:—
channel=0PENQUT" PEOPLE"
if you then PRIWT channel you will £ind cut what channel the computer has allocated
when this file was opened (probably 17}. You needn’t ever know the channel nunber
hecause you will always use a varisble to represent it. wete that the same channel
numbar isntt always associated with the same file, in anotheyr program you may find
that the computer has allocated a different channel number.

If you try this in immediste mode you will hear the cassette relay click on, or
the disc drive start. It is writirg the 'header’ containing the file name to the
cassette or disc. If you now type CLOSEfchamnel then the cassette/disc would switch
off, and you will have created a file, albeit an empty one. This is analogous to a
Filing cabinet with a label saying ‘Emplovee file’ on the drawer, but with nothing
inside.

To write data to a file is quite simple - vou use the PRINT} statement. {Make
sure you have a cassette or ¢isc in situ). Proceed as follows:-

16 ch=0PENOUT"FRUOIT" | 28 PRINTSch ,"Apple”™,"Pear® , "Orange” aw CLDSE#CH

If you want to prove that the data realiy has been put on the file then we must
establish how to read the data back from the file, To do this you must open the
file for input rather than output as we did before., We use the statement OPENIN.
We are now going to input data from the file, but stop for 2 minute; how will we
know when there iz no more data on the file to read? The function EQFE is provided
for just this purpose. EOFE returns either true (-1 or false (@) deperding on
whether the End-0f-File has been detected. ’

So we can use OPENIN and then a REPEAT UNTIL EQOF# leop te control our input from
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thg file. - This %s dqne ?n the program below {lines S5-168). It roads back the data
written to the file in lines 16-2¢ above. (You can join both of these vprograms %o
make one before you run them).

4F INPUT"Press 'return’® when ready 7@ INSUT§chan, fruits
to read back file®™, 08 83 PRINT fruit$

50 chan=0PENIN'FRUTT" 97 UMTIL EOFR#chan

68 REPEAT 199 CLOSE#chan

[If you are using casserte, rewind the cassette before you read back the filej,

Once  the File is open you can write (print) as many items of data as you want to
the file, obwiously at some point the cassette/disc will fill up so this is the
uppar limit to the size of the file., Files cannot realistically be sxtended across
to different discs or cassettes. It is wrong to open and close a file between each
write operation.

Each time a file is open for writing, the data is written to the BEGINNING of the
file, so that any data previously there is overwritten. For example this program
will only read back ’Apple’ even though you have written two frulte to the file,
Lines 16-38 write "Tangerine” <¢o the file, then lines 40-6ff write "Apple® to the
same file. However, lines 76-116 read (input) the data From the file, and  yet you
will see that there iz only one fruit (Apple) on the File.

T¢ c=0PENOUT"FRULT® 55

26 PRINT§c,"Tangerine® : 78 Cc=OPENIN®FRUIT®

3 CLOSE#c B REPEAT

35 St INPUTHC, fruits: PRING fruits
4 c=0PENOUT"FRULT® 162 UNTIL EOE$C

54 PRIMT$C, "Apple® . 118 CLOSEfo

66 CLOSERC

If you think about it, you will probably say that this is ridiculous because you
can never add anything to the end of the File, let alone medify one rtecord in  the
middle of the file. Each time the file Is opened for reading or writing the record
pointer associated with that particular chamnel is.setb to the Ffirst record. Thera
are theoretically three splutions:
i+ Ivad the whele file into memory, make the modifications, then write them all back

to the file. This i{s only feasible with a amall file that will fit into memory.

2. Use iwo Lape recorders, read one vecord at a time from the file on ene recorder,
if it doesn’t need medifying then write it to the file on the second recorder, if
it does need modifylng then modify it before writing to the second recorder.
Continue this process until the whole file is updated. owever, the BRC micro
doesn’t readily support 2 cassetie decks.

3. As in. 2 above, but using twe disc files, one for input and one for output. (MNote
that a disc can hold ard process more chen one file at once) «

4. Use a "random access" g¢isc file. {We will cover this topic In a later part in
this series).

Next month 11 ook at the first ;
from the cassette~based version of Masterfile, =25

SIDEWAYS SCROLLING

The Beeb has a ready-made command to perform a sideways scroll:
VOU23:13,A;0:8; 8; where A represents the new position on the screen. See review of
Creative Graphics in this ifzgue For fucther details but try:

18 FORA=1ITO289 38 VDU23;13,4;90:0:
2@ TIME=@:REPEAT UNTIL TIME=130 48 NEXT .
Foi the reverse direction, alter line 14 to: FOR A=20 TQ 1 STEP -1 k=

TR

BEEBUG MAG February 1983 Yolume-§  Issus-O



The
This

provide the
Isgue-9

that can
cemand.

the meantime

in

AEL the secrets of

Yolume-1

FLOT

Dt

the

he kind af graphics
tted ares might well

Ehe 36.-programs,; but since most

Segual

a

1

ignally om
T
containim

produced using

The ane area of screen graphics that is excluded

There 15 sn accospenying cassette (£10.5F

B WY Y L S Y rlLire Y AL S S B B B E A § BT D Ay SIrvistdn -
Pt S &«éséf«é»??a«&&s«a«f.a..«x.«.o»»o@«.&w.o?.»wwwaﬁ.wﬁmwwwwwMMWMMM«@M»«.&.& Bay
ooty e g PR R R IAEE EB R i 3 Bk o WP BEE R DY v S BEEE © y b oas e o § 8 e il
st s 2R S B L IR Y NG PR Y SR B RN PR DAY AHRL 4 Fwat aed iy bt s a o S OTRER S a
el E R B G i W E S E Y »o.:fw«mxw»«z.»»wﬂw.ﬁ«wﬁ REANLRBRe SPGB PR R K v b o Sl g ] m.
e b PR EE B WA YRR v B e iy R St e E Y TR RN -3 s Bt
3 4 AT S B By, B3 0 S AR B0 A S T fe o v U Law s s b s iR iy V.m.l
o AR g W KR B SRR e b b oo TR vty Wi B 8 by Budry g v, ?x%.&.yf«é&»véa?wm&x& .M =
eI R e R B B PN eyt B 7 kb 8 M 8 n G0 By o SRR Y S ahd 5 g W b it B 8- v
B g B e g P e R r U S A RE Fa b F b 45 8 e i sl o vt 4 e et o A D o
& P Ao YD OE JARIAIACE COSIFR R AP 0 FRE UL L OPEE B R bl wha ke ot B Hdl LR D W m
i 8 s R S § B e e e e T B T 5 O
L e S L IS PO o | 8 Srahy vis i e B 5 e R o e B
e A e it GG B ip 2 6w W g B B g o b s o £
B g we B b e dg ...x&.wf&w«.sxﬂwﬂ:ﬁn«xiﬁ?ﬁu,.«wé&»nﬁméﬁsa Y T gy n
3P SEN R Y ey s & K erai s FRA T4 S Pl 1)
F-S R a Bt i aene Fob A ol o 3«.»5««% APt i £ ]
ok Gon e e G S < E gy ek e R S s B [otddtadns o gd i ] Bl
e B i i DL N AR TIT oI LR th by m IF
g PA YRR Footgpen i vhenda v o e dea ke 0hS P8 L3R L0 e £y sl B
G B g e BRuadladh b n bR EAEE fuloa v d bk s b 008 SR Vh g e fanap e g B 5 T
SR @R @ayEa FRIEEIGY b A SR RIRIN G D L Y B A I IE Wb £ b L g5
e aha fe gfg el O v o FREFrguen R T aokTynvdd Srhsvinn %R WSy Sk ¥ buadi fo DA —
g P Ay & e ad R R v R 0 PR P by e e pp R RN BB 40 kA d e L oo
wd et peated S8 A L e e SR s S e b Y S h vy a5 08 B e hd brrn g A e 1]
EEEreDIE A vk £ B at i L DS R e e ey v
asin ke rnie ol m._ m Bl L R L R P i P e IR - Mo St g,
B B R v B4 e s g e B o s e d B w m aig e B PEae ke i = m
pwgead st fe el w03 03 4 Fraed »»aeﬁ»ki\«f&%zy%fsQo.w»«w«.????f )
ELE 303 ol L og B i iewm el u R ihospiy Sed wuintt kv d o kv Hlin g un ey £y
R E A R i s e HER EYRD LA TN § & rnn e S0yt B s 4w o] ) E &
; grmsraal T M oed S paiaie EErrueartiiieg cenis wi nidik oo vy dub b anf 4 B 5
R B A ek g e = o g g PSRRI e ¥ W T b s bt s B0 e 5 1 0 e e LI m
T nmmew«. Mwmﬁxsewaeso&««ewvsxw.ooi&«&o Hiae e s 8
bl @ W BB FeE e Y R e
] 3 g RO E 5] P APt kit £
m 5 B W a.ﬁzme». Lo Ebiyanyaie e vy i v SRR S D4 9985
A GEEIIeEnem el stk i o8 o B n g o f e b bt
L] ity el ks cp e doatnboabd wum g wia o b BLLTERETIT BE ama
Lol 5, e (N iy 16} L AN . AR bE5 1 g B
G o 5 Epae i LR L Dirwat gut 5 S S & o
o i B s bl B P, e Y R W AL E| o
s s oyl o et ) e AL 3»2%@%« TEEEN O
e 5 gl o 3 9 T S i Sligo, 5 e 5 vt 8 g abn s oo
#24t e ok 8 S o 2Tt e el fo s Ewrn ot -
R & g el v il dhepes v pgee e Pt e b d B oMo
o 2 s ok Fnvhids s ¥ lo e pere bale s wnaldls Pa
L | - = w_.h..ﬂ
: R
Lot
oy e Fd

from the book is the user defined characters.

book concentrates on k¢

oL

tent,

material

i

Acormsoft are not giving awey
gémes such as Flapetold 1

36

icn

axtra)

BOOK REVIEWS

5. Recursion

[ a0 [
E-] 2EE F &
T ] g u
: FE ga g T e 3 Cn.m
ATE 6 et e il dae e o g ok TP e w T g g o b RSk TSy
FE G T Eas b 08 ek ol 582 B g s GEY  of & 2H Y A aun A P s 5t gk - W.O{u
FEE R A0S W ¥ srrafiedisat i o iy ol ey Ernae abuhny o W r L r..m rHEE w®
L0 BB 3 Ry i BT w3 WS 6 ik o Rk H AT oo B e R Al e B s bEg P
o LT o i 0T B0 2t e 2wes e b d o R b e gl E ergeae w e ag 250 o
Frrrdde died ¥ food v p o bi JEGPUR BA Gy w g & I R ot e B G 4 sl e yd vy s £ oy
ST R g B 5 et R e d b LA Lt ] # A R - el BB
irdam sy ms gk EE o oy i % i iy I R el k] o,
o R E L sedut s e Ry e dla i e n S ges it B D o m_.m
$ RN G Ry P e SEF PR R e B Al 0 W G g A m.ww%?fn m._m. n o m -1 [
5o 4 5w s e o e i 3RAwe 44t a s Py Cgvams b I~ O o @ e
YIRS LI v it wﬁ Ln .ses\&»x% pobe Y g © s W oo
55 U Rk 2 3 5 [ 0. b b 2 S vy 4405 g5 LT aes = & wo.ou gu—
AR SR R a B S ot e had Gl 4w Y B woh mean gabe e Bl o Ll De— = o
e $eeR i O et b SRS S QW P s BB ad sidey M e Grmidyhie it D — 0 K= ) =
FERAEEL GEY TY baTHTA WA PR EI Av At B GRS w4 b 0 B Ferdr st 2R aoo— - W o - W e
Frphae e by B ek St el £ b B 0 B i sk o a0 g oo " o v B4 3T =g e oo Do
B G B R S0 0 B b W R D 368 B e 0 b o e TR o[ ] Tl M
R B S 5 G0RsE G g e ponh TN i ¢ RS WO 0n s o g Sandr § b e P ot te it d b ] T H [T u 3]
g Stk d T AT SR LS NS SR S St S S SRS I A | F oo mu %.1
Ry g Eette BRERE SR v a SR DA S r {8 Raa T ooy MR P AT vE Aok RRET R P 0 T b B & =4 Pyl ) - ol
AR50 4504 BEshed bau RED Ryt 4 B g h et i B el [} LR - ar -
% L KeR AR p A R s b g e B Y E L e W wd gl by ot g e e o =1 [ m — m o
e i S aEE LIS L g DI B S S A PR S 8 25y 2o ? e
it we s Bgworine veyiaearbo o dan o3 fathivpny g Sttt ied BN ) L oom & 5]
YRR RS LGty AR b FRE P S W OB SR P Ak SR E D Gedn 3D vura s 3 ARy bl D e o 2 "0e wES
PEym s T Gu iy 008y 0 py S by swhd vk ety b yEEhesmsaps B X FHoees dmm A
v ok 25 ol BB £ g o 4 Panir] BERE g Fh S S E o F RS “u w =& ¥ | i)
e Tk g i o S 5 0 B A ey . m © K cxed
B g 2 e, o8 By G T ey f =4 i o Las
o R wn ..»»«e.aieweex«%».z Pos ke nygas il kg fudnk nad O E= WY o o = = m.m._...
P e i do e b d e SLE G B v Heke Yy e R R " £ m S " ey
P e ey Srs BEYGF 0 F U By b Rt A T 0 b ko] S E% H 4 w 5 8
T ey i o e 4 905 [RS8 5 B S [steuind St st Il & o dwed n e
d ol G ot £ 8 e 4 b i o??é\»? ad w »fam?& el BE Sugen agH uDe
2 B e ThER R 2 et R o g Syt prl b m @ T YTl = L =G
3z &g 3 e g ERPRE T R E & S SRR g g s i g 4 55 g o erl Hoo EiH m [ TR SR} m .m [Eay- R b}
£ s SR Y tEpi s gy Py g e 4 - g Edm 4 R
B B v R ik s vk P ade g g o mmm. 1L ER BAgm W AT Faos &
g A ,nv&w MWM rE 5 5 2o ot TEROTS o a Sem 25 .ﬂ a g [ o o B
- Y i R 3 ANLRAP YA G o ar =l -
[RES R Ee T b T Hpprs s R b o s a8 5 i R e " 3 w¥fd EBELE B8 _m
i o e ko fld 7 Sl w%eé s a2 T obs o oo =]
O e e gk e v adad s o &0 b oliny Dl g wiaak s E ¥ = BHC R wmwET
Byt d A AT WAk ol 0w ¢ B AL 16 g otgan e o F g EeArdEE O B M kO R LB i) e oso:
B ot Gk wﬂwmwm« % g .Wmdw 2R mE. Y o [ D et ﬁu ") = o s Lul-
PRI it h whg ks va s hele b R s k g 2 =
i %wwm@%vﬁ Bvﬁ,mw. ik zmnﬁ 44 kg v u:m &g u.mm §a88
I R s B T T I TS N T 1B b g 5 | a E

Felbrugey 1983

ing in BASIC
which make use of the
ard the book
listings 13
many of which produse very

skilfully managad,

docunanted

i

Picturas
.right through to the generation of a
whole £
fally
illustrative pragrams,

=]
contalns

It takes the resder who has a grownd
frem an introduction to the gravhics cummands on the

B.
will rus with slight medifications on 2 model A

nice visuval displays of their owh, and most of wi

techniques developad during the course of the bwok.

mmber of animated sequences

BBC machilne,
BEEBUG MAG




16

are very efficiently written - and therafors shart -
ik 1% rot teo mxd Crouble to enter them by haed,

g Nk windy Eield
1% REM Copyrlght iC) Acornsoft 14982
20 MODE!
@ vDURY; A, 3258309
45 VD19, 0,4;8:10,2,2;8;
S WIMLDg=a
&% FORY%=85d TC 799 ETEP -4R
78 PROCCLOUD { 2EA+RNE {2 78) , Y%, 160+RND {1 89) , SH4EKD
(28} ,TRUE, 3, &)
58 MEXT
9@ RETEAT
182 WINDE=WInDg~1
118 WDAT23; 13, WENDS; B; 8; 0;
128 A=INREY(12)
138 RTIL WINDE=0
146 EROOGROUND (18]
15& VLAIZ4,8,9,39,0
169 COLOUR] 28
176 A=INEEY | 300
186 FROCLOWI{ LG, B8]
19G VIH24,d,31,39,16
209 PROCEOWH{2Z, 0}
212 VTU19,2,3;8:19,3,7;8;
22F PROCSIN (6@E, 7RO, | BOR, TRUE 2
230 PROCSUM (580,758,200 ,FALSE, 1)
248 PRCCCLOUL (4000, 66, 309, 200, FALSE, 2. 3)
25F A=TNKEY(383)
26F REPEATVIING, RND{4)~1, D (8] ~1; 3; 1 A=INKEY { 288)
tUNTIT FAESE
278 END
28 DEFEROCDCWH (NS, %]
239 FORIS=1 TO N%
AnE VDUl ’
318 A=INFEY (L&)
320 nuEET
339 ENDPROC .
34¢ DEF PROCGROUND [S%)
3500 YDA28,6,31,20,14
368 COLOYRIZG

370 015
388 VIUZE,

Titl 3§ Hour Basic
By: Clive Priomore
Paviewsr: David Graham

254 pages
price £5.9%

This book hears the BBEC owl logo, and s promoted
in connection with the Computer Literacy Project.
With the woed "BBC" on both the spine and the front
page, would-be purchasers are likely to concluds
that this is a course for weers of the BEC micro.
In this they would in my wview e mistaken. The
programs In this book were written for, and tested

We putilish. below with permission from  Bcornseft
the listing of one af thz final atimsted sequences,
tigether with screen photas, ko illustrate some of
the technigues used, and the guality of the arograms
listed, ‘this program - Windy Fiald - firstly
generates a series of billowy clouds which float
scross 2 blue sky. A furrowsd field is then rapidly
generated.  The olowds shen sink below the hereizan,
ard the horizon itself sorolis down. A new pictuce
is then agensrated with a sun partly obscured by
cioud. This picture then ripples through a  series
af  colour sequences [which may be speeded wp by
pressing any key). As you will gather CErom the
lenath of the program, this is all achieved wvery
efficiantly.

dne of the mest interesting points te note (s the
usa of the command VDY 23;13,X;0;9;8; o screll  the
soresn sideways. ¥ 15 simply the degree of scrall
leftwards, To acrell right, set this high, then
redoce it by stages. This  beaytifully simple
urddccumented comuand i3 typical of the kind of
thingy that may be learned from this book.

308 GOLE, 2

Apd VDU, 840; 8;

219 MOVE-4203,75¢: DRAWG4A, 700

428 FORX%=-544 T0 048 STEP 5%

438 MOWEXT, THE: DRAW4#X2, 4

443 KEXT

457 ENDPROC

ARG DEFPROCCLODO (XS, Y%, BHE, 573, 3UROLE, 013, 024)
479 VIAI29,X8;Y%;

4BE LER=H+END(A)

499 MOVED, € :MOVESKE+SHE/LE, 0

SBE W &=0NRHERES 1A T14=0

519 IF WENDS>12¢ THEM Sg=-} ELSE 53=]

528 FORI=2T0 4.3 STEE M.i

S3W IF SCROLS CLHEN VDUZ3; 13, WINDE, & 8; 9; (WINDE=E

RDEHER

548 KE=SXERC05 {0 +5XELA* 008 (IFLY)
ESQ YH=SYIFSIN (1) +5YE/TEYSINIITLA)
SEY GOOLE,CE

578 MOVE3Z,12:PLOTES, X3, Y%

I3 MOVEXI, Y13

S9F GOOLD, C2%: LRMIXE, Y%

687 EK1R=X%:1Y]|3=¥%

B1d NEXT

6239 VD29, 8;8;

B3F ENDRROT

648 DEY PROCSUM(KE, VS, 5%, RAYS%,08)
£58 VD29, XEY%;

DEQ GCOLE . T%

&7 MOVES,12

280 T#=TRUE

A9 FORR=0 TC 6.3 STEP @.1

TRE MOVER,

TIA AR=5IFSIN(A)

TIA YE=S%FCCE (A}

7A@ IF FAYSE AMD T4 THEM MOVE X%,Y% ELSE PLOT 85,

A%,V

740 TE=MOT T%
TER HEXT
7648 ENOFROC

of & PET - since BEC micros were mat availahle when
the course was designed; and this text book ignores
ell the lnnovatory features of BEC Basic. For these
reasons BRC micra wsers would I believe generally do
wzll to steer ¢lear of ik,

Before backing up these allesations let me
present the plus side af this baok. [t {8 quits
wall produced, gives you a lot of  pages for your
meney, it has 2 spiral spine so thar it will e
flat vhile you are keying in programs;  and  above
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all it Is & structured test {theugh unfortunately
ong that does not teach structursd programing) , and
it has self assesmment questions at the end of each
unit. .

But  let 5 ses just what a BBC Micro user would
migs if he fellowed the course.

Therz is nothing on procsdures.

There are no HEPEAT..UNTIE loops.

Thare are no IF..THEH..BLSE ctatements.

There is zlmost no use of long variable hames.

There is nwthing on integar wvarlables.

ihere is nmething on sound or graphics,

#11 modes but Mods 7 appesr to bz ignored.

The ThE fuwtios haz ks ¥ dimenslion.

Thete ls mothing on error trapping.

The RMI functilon 1z net properly used.

There 15 nothing on *FX calls, the function kevs,
or the wss of TIME, PAGE, HIMEM cto.

This is a guite undelievable list of emissions,
but the BBC micro user has more to monterd with.
The listed programs are of & qgeneral rature, and
contaln many additional notes with advice for the
BHC micro owner. For example in the dice chrowing
program listed on p. 179 it says "HBC: 66 omit line
“. Line €F is the RAMDOMIZE command avallable on a
numbsr of =xtended Microsofr BASICS, hut mot on BEC
Basic. Ite function iz to shuffle the random number
generator called by the command RMD. Deletlng the
line will remove the randompess of the resalts. SBC

owners should have been tald to veplace line 66 with
B AR = RNP(-TIME), which has the siwme effech as
FANDOMTZE. :

There are two polnts to be made here. Firstly
the BBC owner should not have to follow a number of
corrections in order to make & program run on  his
machine, and secorndly the corrections are not always
correct, and in some ~ases are left out altogsther.
For example the program on p. 174 will not pun
because the RAMUCMIZE has been left in,

If you are a relatlve beginney to BASIC, and are
ucing & mor2 primitive computer than the BBC
micro, then this book could certainly be of use,
though its lack of machine-specific treatment and
abgerms of grophles will limlt this use. But if you
are wsing & BRC micro than you ahould not buy this
book. 1 say this partly because of what the book
lacks; and the list asbove makes very depressing
raading; buc perhaps even more so for a  second
reason:  the rtelatively uwnstructured programming
that this book fosters.

If you ware lesrning toe fly a Jumbo jet, you
welld get ordly relatively little use frem a CGipsy
Moth manuzl - ard you might ewven learn some bad
habitz, This is presumably why the NEIC arnd BOC are
getring together ko bring out a real Jjumbo jet
wversion in the npear future -~ we will keep you
inf

Ticle: The 28C° Micro Revealed 44 pages

By: Jeremy Fuston
Reviewer: Dawvid Graham

price 27.95

This book kears the same form of title wording as
the First rate baok on the PET - "The PET Revaaled®
by Mick Hampshlre - and the companion wolume - ™ihe
Vic Ravealed® by the seme author. But Jeramy Ruston
has not in my view produced rhe sama calibre of
MAOLEE OIS -

In the first <ase the Ruston bock carriss no
index OR contenis page, so thee it is difficult fto
fird your way ta its varicus sections  withoot
readirg from start to finish, and  s2ven  then
subsaquent reference will not ke easy.

In fact the book conptains four sections
secrion e (pS): The 6845 CRIC

Section Two (p36): Msmory Locatlions

Sectlon Three {pl22): Basic Peogram Storage
Sectioh four (p19%): Basic variablss Storage

Sectioh one looks, as its ritle suggests, at the
viden controller chip, aml its registers, and sShows
a numbec of tricks that cen hbe achieved by
addressing them directly.

Seciion two is by far the lomgest section aof the
book, and 12 the most problematic. Essentlially it
gives the functions of 2 whole series of locations
in REM that are used by the operatimg System o
store such things as cursor coordinates, orf current

palette, and also buffer areas. Gemerally spesking
the BSC machinds PX and O6BYTE calls make such
details somewhat vedundant for normal programming
purposes, added o which, if wou do PEER the
locations oiven by Ruston in a pregram of your own,
then it wili nat work acrvass the Tade. Havlng szid
that, there I3 a more sericus problem. Ruston has
done his detective wozk on a machine firted with a
E.1 operating system; ard when T teated a sample of
tha locations sapecified, none of them worked wikh
the series one (1.0) aperating system that 1 was
using.

The largest sectlon of the book iz therefara
unfortunately rerdered out of date with the advent
of the naw operating system; and althoush & note ot
the  start of the section makes this clear, there is
ne warhlng on the cover to aiert the reader to this
fact bafore he purchases the book.

Section thres nsefully explains rhe wey in which
BASIC programs are stored In memory and contains a
neat program for 1lisking 8l of BASICE reserved
words with bheir rtokens, direct from the machines'
lack-up table. Section four discusses the storage of
variablas, and like sactivns one and chree mskes
interesting reading; but even without the 0.8. 8.1
problem the book can never be "destined to become
the bible of the BBC usar™ as Personsl Computing
Teday 18 reparted to hava claimed: rthe gromd that
the book cowers is far too Bimited. The BBC micro
iz a very complex machine. and the Bible {5 a wery
LARGE boak.

Title: Assembly lLarguage Programming for the SBC

Migracomplitay
By: Ian Birnbaum
Reviewer: Colln Opie

385 pages
price £8.9%

Published by Macmillan Press, thiz book helps
enormolsly  te EQ1l A gap in readily available
publicarinons concerning different aspects af home
computers. It is 2lso a pleasure to sze suweh a hook
printed and published 1in England, rather than yet
another Import from across the water, though one

would expect this as the book is concerned with the
BEC computer.

In essence I believe iye author has done 4 first
fate Job. Many books exist on 6502 Assembly
Larguage programmirg but there is a definite nzed to

‘apply low-level tachniques to a particular machine.

The operating systsm and general enwvirorment of
different machines means that varying facilities are
available tw individusl uwsers. The author thas
explolted and discussed well the art of 6582
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progiaming on the BAC microcomputey. He  has
resisted the temptation to spend tooa much space on
detailed explanablens of each mschine instruction,
aredl  has supplied vast guantities of examples linked
tn adequate Instruction descriprions.

The hook is split ines 10 chapters and &
appeindices.  All but one of the chapters relates io
pregramming, the remaining chapter (18)  being
devoied  to some utility programs.  Appendices cover
the 6542 instruction sek, useful information about
using the BBC comptiter, and a few odd discussions on

useful .. Despite ths supstimes poor
mantioned  abowe, the

extremely . useful aid to
microcoaputer wishing ¢ learn o Improva
programming at assembly level. I would heavtily
recommerd the book 85 2 self teaching tert and would
not hesitate ko use it as = text book with students.

layout as
awthor has produced an
anyons  with a  BBC

Globe Book Services are oifering a
168 discount on this book ko BEEBUG
members. See the advert on page 50 of

ifloating woint  representation' and 'indexed .
indirect! =zddressing. One exceptionally useful the supplement.
facet 1s the mumber of exerclses suppllied. with a

full salution to each one given ac the end of ths
boak.

ST0P PRESS

In terms af laygut T think it a2 pity that so many
diffsrent tyre faces are used, and that their use is
nal. cpngistent throughout the book. The apperdix an
the 582 instruction set is hand-written althaugh

last minute addition to  kook
discounts. The following shop stocks

very readable. More spaces mould have hbeen used  in computar books and will offer free
the majority of prearam iistings te make them more - e eage
readable. 28 it is thers are often pages which have postage to BEEBUG m 7¢. Please
8 listing sguashed ap on khe left hend side with the telthOI'le to check stocks. .

rest of the page completely blank, Bppleby, Myers & Clarke: 68 Market

St.; WATFORD. Tel:31964.

Twe tapes can accompany the book if desired and
cost #9.0F each or £16.08 1f houdht together.
The book does not regulre the tapes to make It

o

BEEBUG SOFTWARE COMPETITION RESULTS

We had twice as many entrles for our second softwave competition as for our
first; and were pleased to see some quile novel ideas amongst the entries, We have
used the same judging criteria as for the last competition, and these were outlinad
in BEERUG no 5. This time we have given 2 total of over E80# worth of prizes.

PRIZE-WINMERS

%—%Agﬁﬁ%ﬁ%&%%%&%%%%‘%?ﬁ@%%%%%%%%{‘%%3\%

% £290 M Tilley Pebugger -ﬁg{ £20 A Baker Tune
E§> . % £28 DT Blyth Compactear %ﬂ
= £5y J Banks Space City £29 E D Carter  Chms-Law %
¥ £50 . Hardie Life 4 £20 N Msllinson Dive Bomber |
% £50 R R Eall Beabwmaze Jx  £26 X Penton T.Bug. +®
_ £50 B J Kilby Five Dice £29 G Pomfret Subsearch

EER 8 Wilkinzon Racer "%& £20 Mys JF E Sey Elements

+
%%%%%%%%%%«%&% /@4@%#&%%“@-%&%%%@-&
NN N MY Y M N MY RN M N R

M- £15 Prizes: L P Baxter, G K Blackwell, B Carroll, M Case, € J Curtis, P Gibletr, 4%
C J ®all, Lynton Jones-tg, [ Pomeroy, D Seaton, T Segall., K Stephenson, € Walton, %

J Viebb. ’ '
£1 Prizes: M Harman, M Haephries, R Moseley, A Paskins, A Schild, Mrs. E Shone. ‘ﬁ
Once  again, we would like to thank all those who entered, and encourage entries g
%; for our next competition. Full details appear in this issue. ;

h‘%%%&%#@%%#@#%%%%%%@%%%%%%%%%%%%%
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DISC ROUNDUP

MEMORY SHIFT RCUTING

Chiect: To run large cassette programs from disc.
Morhod:  foad software from disc and thenm shift it
dovin.

Hany existing cassette programs are too lacge to
run on & dise machine. The reasen for this s that a
casgette maching = sble o srtarr stority BASIC
programs Lrom location &EAd. In a dlse  system this
start lecatien is 51065, the area between these twa
locations heing used for varlous disc operations - a
loss of about 2.5K of program memory.

When the need arises it would be useful to
retrieve this space so that 2 large cassette program
can  then run on a dise system, To do - this
automatlcally we need o load the program  from  the
dises inte the nomal program area at &19200, shift
gt down to SEGR, set up a few variables and then run
it. :

Given below 15 & one line program which will
define ane of the {function keys to perform this

'shift+run'. Type the program ln and save 1t on disc
with the nams "SHIFT®. Bach time you need o set op
the function kay type:
CHAIN "SHIFY" <rebarnk .

Assumirg the function key is set, to shift 2 program
simply LOAD it into memery and press function key 9.
This will automatically run the program. If yon
ESCZPE from the program you need onty tvpe R to
restart it. Pressing BRERK will re-instate the disc
Fystam but the program will now be lost [rom mamery.

. Program:

1 Q¥ KEYSFORIS=0TOTOP-PAGE STEP4: I3 {&EI0=TRI&1900:
WEXT| MPAGE=&EQS | MEND | MLOMEM=TOF | MRU | M

Hote that the SPACE between the words PROE ard  STEP
is lmportane,

In ‘*Practleal Computing®  (FER‘83F p.7T1 -
listing 2) there is 2 machine code program which you
can append to the beginning of your programs .o
perform this shift operation - though we have ot
tested it).

TN/ R

AUTC START

Object: To run a program automatically when shift
and Break are pressed simultansously.
Mathad :Use *OPT 4,3, *BUILD and |BOOT.

When using a 88C micvo with discs, an optiom is
available to auvtomatically perform a *RIM or OHAIW
or *EXEC function just by pressing the shift and
bresk kays siaultanactsly. The following shows  the
steps necessary te  defipe  the user keys
auvcomatically in this way.

The file af key definitlons is created with rhe
*BUILD utility. The special file MUST be named 1BOOY
{the veasons for vhich are of no consaguence) ,
Execute the following:

#BUILD IBOOT <returm:
i RKEYE | ORINIM <reoturn:
2 *KEY! |NILLISTIMIO <return>

9 *#KEYE |OtB{LLISTIM| L <returnd
16 *HEYS DIMEY—]|MP.HIMEM=F%, TOP~FACE|M {rsturim
11 <press EZCARE>

Follow this with: *aP 4.3 <{returns

Line mumbers are given. antomatically by the
*BUILD command and are alwsys in steps of one. AC
the end of each line press the RETURN key, ard at:
the end press the ESCAPE key {just a= the AUTO
comnand 15 used in BASIC) .

The commznd at the end of the sbove saquence,
"OPT 4,3 sets. & marker on the current dise o
imdicate that the file should be brovght ints memory
with the *EXEC comand. This takes place when you
hold deown the shife key, pruess and release hbreak,
walt a second or twe ard release the shift key. If
you release the shift key tae soon then an  ordinary
BREAK will acour, Different values of n for =0PT 4,n
will inficate:

{n=@) :HO ACTION;

{r=1) :CHAIN THE FILE;

{n=2) :*RUN THE FILE. -

In all cases the fiie must be named 1BOOT.

In oome respects  you  can achieve greatet
flexibility by wusing (BOOT to chain in another
program. This simply invelves making line one of

IBOOT take the following Form: CHAIN "B.name", where
name is the name of the program that you werit o
awto-boot, and D is the directory that it iz in. The
prouram could ba & keyset roukine. as above, or it
couid be a disc menu, or just a favourite program.
RP

TEAT FRC¥ DISC

fbject: To read in text directly from dise during
the running of & program. This 1& extremely useful
for providlng program cinstructions eto, withpud
taking up valuable memory.

Method: U=e *TYPE (fop) and *BUILD (fsp).

THE COMMAND *TYBE {f=p} in a progrém will cause a
ket file with mmbersd lines to be sent directly to
tm the scerean from disc, If the file contains more
than a screenful of text, VDU14 {Control W) may Be
used for paging purposes. The text flle can be
ezsily generated using the *BUILD commarnd .

For example, suppess wou wish te provide the

instrustions for a game in this wey. ¥You couid bagin
by typing *BUILD $.TEXTY

then type in the text (the line mmbers appear
avt-omarically], and the text is avtematically
saved to disc under the titie $.TEXTI. To escaps

from *BUTLR, press ESCARE,

In the games program, the following can be wed:
£9 PRINT" IHSTRUCTIONST®
. 93 ON IMSTR{™fyen" ,GET$) €O
189,108,136,136 ELSE 94
108 vDuld . .
11§ *TYPE $. TEXT]
128 WIS .
3 e
138 REM NAIN PROGRAM e
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MERCE

Chiject: To merge 2 programs.
Methed: Use *SPCOL and <EXEC.

To &dd program A to program B, where A could b2 a
procedure or sSecond program.

3. lead program A into the machine.

2. Rerumiber program A so that the two sets of
program  lines do mot clash. It is wsual to make the,
line nuwberz of 4 greater than those of B.

3. *SPOOL "name” <return> where name 13 any nama
to be appliszd o program A.

4, LIST  <return:

ACCIDENTAL PROGRAM LOSS

Object: To aveld accidental program loss.
methad: By keewing backup copies, and ‘*locking'
£lies on disc.

Ta cover yourself against accidenral program loss
zlways Keep & backup copy. These can  be
cotveniently saved in dirsctory B. Thus use:

. SAWE "TEST1®
ard also
SAVE "B.IESTI

T be douply sure, you can use *ARCCESS {[sp) L ke
“tock® a file, and prevent it trom accldental
crasure, Alse it is best to keep the backups on @
different dise ln case of disc failure,

BEWARE OF ®CCMPACT .
When vou use *COMPACT to compact & disc it will
wipe out programs in memcry. This oreates  an  e=asy
rrap for the wwary. Suppose you have just finished
developling a program, amd decide to save it to dige.
Yol try, but are lhifermed that the disc is full. You
are sope there is plenty of room on the disc so  you
*COMPRCT. Yol may hava been right, but you will rat
nesd the =pace now, since *COMBACT will  have

demryoyed the program that you were about to sava.
’ DES

5. FEPOOL Lrsturn>
This process orgates an ASCII flle of proorem A on
disc - i.e. it {5 net stored using tokens For Basic
comnands, To append this to program B, contlinue as
Follows:

6. Load program B

7. YEXEC "name” <returns
'™is completas the oparation. The *EXEC cowmand
reads In data frem disc a5 I it came from the
kevboard {hence the reed Do  de-tckenise the Basic
with #5PoOL) .
Mote that wheve line mabers clash, those of 2 will
abliterate thnse of B.
LEG

MICROWARE DISCS

We reported in the Disc System Review in osur last
igsse thar we had a drive fault on one of
Micraware’s 1¢6k drive units. We have since tested
tws similar wnits of thelrs for a poricd of seversl
weeks, without the recurrence of the fault. Thia
sugdests that the veported fault was nat typical of
the batch. &t BEEBUG we have purchssed one of
Microware's larger drives, and have had m problems
with this onz either.

N DOS MAMUAL & MO UTILITIES DISC

If you order a disc  interface frem Acornm, vou
will rot receive an operating manual for the system.
2corn’s policy has heen to supply these, and a
utilities disc (sssential for formaering discs
bafere use) orly when you buy an  Acarn drive. 43 we
zaid In our last issue, it was mb aceepkabls Lo our
view e Sell # product (i.e. a dise inkerfuce and
operating system) ard then refuse te provida a
manual for iz use. We have Geen In discussion wikh
Azorm apout this, and they have decided to sell the
utilities disc and manual  together at a price of
arcund £36, cbtainable from Vector Mavketing. This is
clearly pretry expsnsive, but it does provide one
way out for those stranded with non-toorn drives and
no way te use them,

In the next lssue, if all goes well, we shall be
publishing a disc formatting program together with
details of the DFS (Disc Filing System) comnands.
(e have already given brief notes on these [IFS
comnands in BEERUG m..,S} .

*FX18 CALL
Those of you lucky enough to be vunning an 05 from 1.4 onwards may llke to

be reminded f(or informed!dy of the

Hoffman for this ons,

*FX18
defined keys so that they no longer contain

instroction. This will reset the user
character strimngs. Thanks to Devid

DEF INENG KEYS
Roger

Wilson has noted that under certain circumstances a colon can not be
used in place of M when defining strings for keys throwh the

use of ¥EEY. The

important point is that colons can only replace the newline code when the resulting

string might be interpreted as a sensible

BASIC line. For

edanple; OLD can be

followad by the newline character and other text, but it may mot be followed by a

colon because it cannot be part of a BASIC program.

LAST LINE )

Dowglas Nunn has found a way of qulckly determining the last line number in

your program. Press the (CYRL) and {SHIFT} keys down and then hit the

twice. On

(ESCAPE}  key

releasing the keys the message “"Escape at line X" will appear, where
XX is the last line mumber used. This is especially handy after

renumbering, o

when appending programs to each other. The operation works on any 0S.
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BBC BASICS —~ PROCEDURES -
" by Rob Pickering

This manth our column for the less experienced user covers procedures and their
use in structured progrems.

WHAT IS A PRCCEDURE 7

Although it is perfectly feasible to write programs for the BBC Mlicro without any
krowledge of procedures, thers is no doubt that their correct usage leads to a far
superior program. But beware:; using procedures wrongly can be much worse than not
using them at all:

Think of a short part of a whole program, which carries out one minor task within
the program. A few lines which, say, wait for the user to press & key befor
continuing. Assume that this minor task will be performed several times within the
program, which is fairly typical. We could enter the same lines at each stage of the
program where it is required, but this is tedious and takes up a lot of memory. What
we do is make the relevant group of lines into a collective unit called a procedure,
So you can think of a procedure as being a sectien of program which performs a given
task as many times as required. It is similar in some ways to a subroutine (ie.
using GOSUB...RETURN) but has certain advantages over the subroutine.

Each procedure is given a name to d&istinguish it from other procedures. A
procedure name is very similar to a veriable name, but with two real differences:

ta) they must always start with the keyword "PRCC" in order to' distinguish them
from varizble names,

(D) they may not end with a *§" or "%" symbol.

Choosing an appropriate name for a procedure Is very important, not only to make
the program understandable to other people, but alse to help yourself to remember
what all the procadures do. Singe the purpose of our example procedure 1s to walt
for the ugser to press a key, it seews sensible to call it "PROCwali™. Note also that
using lewer case letters for the name helps to make it clearer to read. Here then is
aur example procedure in full:

188 DEF PROCwait 1280 key=GET
116 *FX15:1 130 ENDPROC

As you can see this is only a simple short example and as such it is not typical
of the usual length of procedures. You will notiee that line 196 starts with the
letters "DEF", shert for DEFINITION. It simply informs the computer that this iIs the
start of a procedure that we are 'defining’. We only have to define a orocedure once
within a program, then to use it we simply state its.unique name. For instance, here
is an example of how we might use PROCwait within & program. Try it out and see what
happens. Line 48 is particularly important here since it stops the computer trying
to execute tha procedure an sxtra time.

18 PRINT"Press any key to continue...™
26 PROCwait

3P PRINT"Thankysou.”

49 END-

Notice that we dJo not need to know at what program line the procedure starts ih
order to use it. The BBC Basic holds a list of where the procedures are in the
program, each location being stored when the procedurs is defined. This means that
when you use a procedure the Basic does not have to search all the way through the
program in order to find the right one, hence obtaining fast eperation. You should
also realise that there is nothing declaring which instruction to go to at the end
of a procedure., BASIC takes care of this for us as soon as it reaches the ENDPROC
statement, passing ewecutlon back to the instruction following the one which called
the procedure, . .
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FARBMETERS

You will inevitably have heard of parameters, but may not know what they are, or
what their purpose Is, To explain how they are used in the context of procedures, we
will consider a vaciation upon our previcus example of a procedure, ih which we
would like to wait For a aumber of secords bhefors continuing, rather than weiting
for the user to press a key. We will initially assume that the delay time is fixed
at five seconds. This time the procedure is to cause z delay rather than waiting, so
a sensible name would be "PROCdelay™, as given below:

194 DEF PRCCdelay 136  REM Do nothing
119 TIME=G 146 \WTIL TIME>EH*5
128 REPEAT 156 ENDFRCC

Mow te cause a five second delay we nesd only to use the statement "PROCdelay”.
But uses for a fixed delay are comparatively few. It would be far wore useful to
have a preocedure that would wait for a specified length of tima, but be able te
specify that time when we use the procedure, Une way to do this is 'to replace the
nunber 5 with a ‘variable In line 749 of the definiticn, then we just store the
required number of seconds in that variable before using the progedure. Howevar,
this iz & very bad way to use a procedure fwhich will be sxplained in due course).
What we zhould do is use a PARAMETER. Look at the procedure helow:

199 DEF PROCAelay{secs) 130 REM Lo nothing
118  TIME=# : 145 UWTTIL TIMEM)B@*secs
123 REPEAT 156 EMDFRCC ]

2 parameter is simply 2 value which will be used by the procedure In order o
carry out itg task. We use the expression Yparamster passing” for the way in which
values are passed from the main program into the procedure. Here, the procedure

- definltion includes a Parameter, { a variable named "secs"™) which will datermine the
number  of seconds delay. The variable name "secs® in the definition applies to a
variable which will exist in the locality of the procedure only. This concept of
"LOCAL' and °"GLOBAL’ variables reguires rarsful consideration.

LOCAL AND GLOBAL YVARIABLES

Something which exists inside a procedure definition is said to be "LOCAL" to tha
procedure. A reference to something outside the procedure is said to be a "GLOBAL"
reference. When a variable name is given as & parameter in the procedure definition
it does not then use a variable of the same name from the main program. What happens
is that when we use the precedure we must give a parameter there toc. The walus
given in the call to the procedure is automatically copied into the procedure's own
joral variable. &n axample will hzlp to wmake this c¢laar.

‘18 secs=188 78 END _
28 FOR s=1 TO 4 196 DEF PROCdzlay(secs)
3% PRINT"Value of - 118 TIME=§
saos in maln=";secs 115 PRINT"Value of secs in PROC=";secs
46 PRINT waiting *;s;" 128 REPEAT
seconds., ™ 133 REM Do nothing
58 PRCCdelay(s) 143 UNTIL TIMEX@@%secs
668 WEXT s 154 ENDPROZ

Enter and FRun  the complete program above which demonstrates that the variahle
called "secs” in the procedure is actuzlly a different one from the variable “sszos®
in the ma2in program. In the main program "secs” is simply set to the value 188 and
mot used, but the fact thet the variable of the same name within the procedure
varias demonstrates that they sre separate. Also rotice that the value of "s" in the
main program is copled (passzed} into the procedure parameter "secs" automatically as
the procedure is called with "PROCdelavis)™.

It is not necessary to give a variable name in the procedurs call; e.g. the
command "PRGCdelay(5)" would be perfectly acceptable, causing a five secord delay.
The early user guides stated that it was not possible to pass strings te procedures.
This is not true, you may pass strings to procedures, but remember that the type of
parameter MUST match the type of variable in the definition. & fact which limits the
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usefilness of provedures . in’ BBC . Basic' is . the “anomily .that parameter passing
technicues. catinot be:applled sp -85 to pass a.value back to.the pain -program through
the use of local varisbles, (see article in BEERUG vel.l no.3, D26} .

Local variables are not limited to those which we Use &s parameters, in fact we
can make all the variables within 2 procedure local to itself. To achieve this we
are provided with the BASIC command "LOCAL" which is followed bv a list of all the
local wvariables. fThe effect of doing this may not seem very important, but it is.
Using all procedure variablas as local means that you are not relving upon a
specific wariable existing within a program, and consequently the procedures become
of common value to more than one program. It maans that you gan take a procedure
from somecne else and need only know what task it performs, its name, and what
parameters it needs. You donft have to worry about it upsetting any wvariables in
your own main program. The whole idea of having a coliection or library of common
procedures is very important, praventing unnecessary duplication of effort and
allowing programs to be written much more ‘quickly. Looking back through past lssues
of BEEBUG you should ccme across some useful procedures in our  “Procedurs/Function
library® column - BEEBUG wol.l no.5 p.28 carriss an index. :

STRUCTURED PROGRAMS

An Important topic related to the use of - procedures is that of structured
programming. To explain what this is to newcomers who may not have encountered it
before, we could say that it is a way of writing programs so we ¢an actually see
vhat they do. The first section of the. program is called the MAIN section and
contains generally wvery ‘readable’ code, calling upon each procedure to carcy cut
its task when it is needed. the other main section of the program is merely a
collection of . all the procedure definiticns. This 'standard® layout is exemplified
by the following typical program. See if you can tell what it does without having
any idea of the actual programming involwved in the definmition.

PROCtidy up

. B

REM ##%% MAIN PROGRAM ##®%% REM #*%% DEFINE ALL PROCEDURES
PROCtitles : DEF PROCHXRXXXAX
PROCinitialise - -~ . . ' :
REPEAT - o L - aes

PROCopEidn menu o ENDPRAC

choice=fNoption DEF PROCKHIKKXXK

IF cholice="C" PR creata file eao

IF choice="E" PROCedit file

IF choice=™U" PROCupdate flle ENDPROC

UNTIL cholcs="5TOP" DEF PROCMNMMNEENE

on e

[

Without much difficulty we can see what this program might do. This is shamefully
un~typical of most programs we see in magazines, even BEEBUG. It is a reflection of
the way in which few people ever sit down to write a program knowing what they went
it te do. Just as they get started they suddenly think of something else it could do
and squeeze it in where it shouldn't be. Then there are the other problems that they
find something doesn’t work and decide to remove it. OF course, they can't find all
the little bits concerned, and confusing pieces are left where they shouldn’t be.
The GOTC statement is .another ‘masty’ leading to over complex programs. The ideal is
to  avold GOTO statements as far as possible bedause they tend to foster bad Progtram
structure.

S0 if you are just starting out in programming, beware of the messy badly
designed programs that vour forerunners have written. Mone the least of which ig
mel b i s

il
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In this column we will be bringing you updates and ideas for use with programs in
the scftware library - this will include the word processor package Wordwise.

DISC CONFIGURATIONS )

At present all BEEBUGSOFT programs are cagssette-based. To load them on a disc
machine execate TAB/BREAE (or *TAPE) before loading. Wote however that some
programs  (eg. "MAGIC EEL') will run out of memory unless you also type PAGE =£E@S
<razturn> before loading. This is necessary because machines with a dise interfacs

fitted use an extra 3K of memory for the disc mrl,-space unless you reset PAGE in
this way.

\'EASTERFIIE

Instructions are given in the doc:unentat!,on of Masterfile 1o configure it for
printer output. As the documentation says, the lines to look for (20832999} are in
the FIRST proegram (ie. the header) - A number of members could not find them because
they were looking in the main program.

MOOM LAMDER )

Keyboard tesponses on MOONLAMDER can be improved by employing the negative INKEY
function. To do this make the following alterations:
453 IFINKEY (-82)GUTOA1E 478 IFINKEY (- 1@3) YO=Y5-F. B4 : FUEL=FUEL~]
460 IFIMEEY {-]1@4) YS=¥YS+{.#4:FUEL=FUEL~] 480 IFINKEY (-&8) K=K-0.8#1:FUEL=FURL~2

WORIWISE IDERS 1 ~ (More next month)

when aditing text, try using option 5 - Search and Replace {Selective). This
will accept very long strings, and spaces are permitted; allowing whole phrases to
be corrected. This is much quicker than working through the text with the curser,
and performing manual corrections. You can also press Return on an empty replace
string, and then press Escape when Wordwise asks whebher to replace it or not. This
will leave the cursor at the point requived, ready for manual editing. wWote that
for all operations under opticn 5, the search is only carrisd out from the current
cursor position. 7This enables you to work your way through a text very efficiently =23

O ERROR, BUG

Thanks to Eddie Atherton for highlighting this one. There appears to be a =mmall
buy associated with the ON ERROR GOTO statement. Try typing In the following mini
orogram exactly as listed, including the REM and comments. Then run it, hit escape
to exit and velist It. The result is & corvupted program.

This only happens when the REM and conments immediately follow the GO, ard
actually include a keyword. The computer has attempred to tokenise the keyword ON
ERROR, even though it Is only a comment.

16 ON ERRCR COTO 40: REM ON ERROR EXIT 38 DPRINT"this routine®
) 29] _PPRIN‘I"“Testl = 47 END

MCORE JOYSTICKS _

We received a review model of another joystick from CompUtopia Lid of Leighton
Buzzard. They are 7' shaped joysticks with a 2 dimensional paddle at the top and a
small push-butiton on the stem. Their size and shape make them easy to hold and
there is no doubt as to which way round you should use them. The push-button is in
a convenient position for 'thwmb’ operation, though its small size could give rise
to a slight *imprint' on your thumb if you play for an hour or so. Value for money:
they are as good as others in the same price bracket, and certainly as sturdy.

Sold as a pair for £14.5¢ {inc. VAT} plus p & p, they are available from
Complitopia Ltd,, 3@ Lake St,, Leighton Buzzard, Beds. LU7 8RX. Tel: (#525) 376660.%5
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PROGRAM COMPACTER (Revisited) (16k)

ﬁ‘%“ 3 o )
‘fg gud Text by Colin Ople  Progvam by Devid Tall
o }
In the DECEMBER [ BEERUG vol.l,n.8) issus we had EG DPACED MODE & £4  wRUE
an article oh compacting Basic pregrams. The concept £1 LIST £5 R
of bairg able to sgueeze large programs Inko a small £2  COMPACT fi@ aLp

spane sesms to have scipred the imagination of a
rmpbar of members. Perhzps & craze has been started
which will be sscond only to spece invedsr programs?

Devid Tall wiote o s & mumber of timss with
suggestions on how to improve the initlal progrem.
The problan wikh the published one vms that because
of the way in which destination line nunbers are
stored for GOTO,  GOSUE, =nd RESTORE, the program
will oceasionally corrupt the program to be
compacted, because it mistakes a destination iine
nmber code for a REM ¢oken; though this never
happaned  in our tests. The problem with medifying
the compacter w@s that it sould become too long  For
the ares of memory allecated to it.

The 'super-compacter' presenied hers, written by
Devid Tall, gets arourd all these problems. s it is
in machine cadse it is fast; will £fit below the
cassette PROE boundary, and work regardless of
whother of mot a disc system [s fltied. It will also
remove cogments from assembler 1listings. All In all
we think that you will like this updates on what is
an extremely useful ucility.

OPERATICH
The program copes with three independant choices,
when used 1t cffers the choices as follows:

SPACES? o remove spaces
REM=? Ta remcve Baslc REMS
COMs? To remove Assembley comments,

If you don't have any sssembler oode then it will
et mattar what reply vou give to the third choice.
Note also that whereas REM deletions will remcve the
whale HEM, deleting assembler comments only affects
a comment - from the * symbel . wp o, but net
including, the next separator (ie. & oolen}.
Tharefore: :

120 A=B:HEM this is a remark:X=Y
raduces to:
1208=8
but:
209 [LDALTNthis i= 2 compent:STAETZ]
reduees to:
ZEF [LORETE: STAST2]

The program 1s located frem §85F te  &CFF, using
all of the user defined character space {thomh this
iz af o consequence sSince there is no need o RUN
the program o be compacted), amd part of the
user-kgy huffer space. There 1= still room te define
same  keys howsver, ard to make use of this fact khe
version Iisted In this articla uses 7 of these kevs
for a purpose:

RF PAC {c) Dmvid Tall 1982
28 REM wversion 1.28

3f REM {insplred by Graham iaylor's FRCK}
48 A Machine code version

56 REM to reside in pages EBO6, alo9a

5@ REM RUN the program & then

TG REM *SAVE "PACKZY BOS Do@ BYI

&8 BEM The *S5avPd program may be *RLM

%96 REM to compact BASIC programs.

192 REM Reply Y to SPRCES? to remove

118 REM redundant spaces. <Mecessary

128 REM ones swch as the ane in

136 REM IFA=E CaD  will be kept.»

14@ "M Reply ¥ to REMS? to remgve REMs,

N

£3 FREEE SPACE

SETTING UP B&CK2

The procedure for setting up this version is
simpler than the previous cne and is idenkical for
disc or cassette use.

1} Type in the Basic program and S&VE a copy for
the zake of safety. B lot of the program i= machine
code =0 be wery careful as you type it in. Pnything
after {and irwluwding) the ™' character in 2 line of
machineg code, up to the and of that line, may be
discarded 2= this is a comeant only. It 15 vitally
important that you do typs it In correcrly because
if you do nat the agram  will Aot ra, and oo
sensible ervor messages will be displayed.

2) RN the program.
3) Parform & “SAVE “PACK2Z™ EGF DAF B73

after the sbove operations you should hege  buwo
things an taps. e is the aszembiler listing (or
sguree code} . the second is the actusl machina rcode
which you will execute each time you went to perform
& vompaction. It is this second copy which will ndw
e referrsd to as 'RECK2'.

USENG. PRCK2

Thete are btwo ways of running this version. First
load in the program to b2 compacted. Them you <an
perform a  *LOAD "PACKZ" in order to load the
compacter into memory, amd then - use key- £2 to
compact  your  program.  Alternatively after leading
the program to be compadted vou could simply de &
“EUN "PACK2®  shich wlll autometically load {from
taps or disc) the machine cede, and then rom it Efrom
the executlon sddress sB73. Incidentzlly with a disc
systan {and therefore LS 1.8) you can in fact Just
typs “PACK2Z amd the disc operating system will
search for PACKZ, losd it amd rus it automstleally,
providing that it is in the designated library srea
and is pot a ressrved word {eg. we cammot  use  the
bitle COMPACT'). In this wey one can create a
series of new copmands that cam even be used within
& Basic pregram (though PROK2 should BOT be =alled
in this way, for obvicus reasons).

Mote that the orogram aurematically wses the
cuyrent value of PAGE ta find your program, in order
to compact it

W= are most grateful to David Tell for the work
whilch he has done on this program.

PAY elate
160 REM comments in assembler coding.
178 *KEYE
158 *HEY]
128 *KEY2
209 *REYD
219 *EE¥4
228 *HEYD
23F *HEYR
245 BT
258G *KEYH
268 *EEYD
276 *REYIA
280 FEEYE|ML.CB|MMO. 6:V . 19 4;4: |MIH
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AKEYL M| M| M[ML. [ M
*KEY2 | MR, 387301
*REY3|MP. ;H,—1 2A.RFFFFY free" ILIM
FREYS M RUNE M

FEELSRUN | M

*HEY1Q0LDI M
SEBSF="SPACES? REMG OS2

360G FORMY=BTO? : P4=8873

379 {OPT3N%:CLD: [OARESE: STAR 70 LDAREE-OTALT] : LNk
2:1DvEE

390 .4 LDA{L7A} ,¥:I5RAFFED: TNY : CMP4L3F s BUEZ\Print
options .

398 .x JER&FFEZ:ANDEZZ23:CHMPEED :BECQ : CMPETH  BME: . In
put respanse ¥ ar M

495 .y STALT4, X FSREFFE]: JSREFFET: DEX:BRLA‘\store T
esponse (& print it}

419 INX:ETHE7A:STHE72: STXETC : OTHA VD STRAE A - LIKE
TE:STHET] : BTHRET 3N stare line-start poainters & set
ASEEMBLENR flag = @ '

458 Wb CLO:IDAS V2 :ADCETD:STAL T2 i BO0: - INCE TN Bhar e
af next input line

43G .o CLC:1DRs7A:ADCE7C:STARTABOCH : INCETINSEarL
af next putput rine

Ady 4 LTAHG: LIWEA

458 ,e STRET7,Y:DEY:BpLe\set 2il flags to zera (ax
cept ASSEMBLER)

468 £ DNY:LDAR{&7R) ,Yr3TA{&T2) ,¥:CPVH 3 BEQg «CRYVHT ¢
BRET :CHMPHEFF : BMES :R1SN transfer initial bytes & check
1f last line

478 .9 STR&VC:STARTD: INY:STYSTEwstore line Iengths
& outoit pointer

48A b STYas] :LD&(&73E . ¥: W‘A&?F\{STAET WPER w
or) store input peinker & cuyrent

488 I.JDT(&'}B:HMI(::CNP#&&D:GN‘E‘::LDX#&\CE‘E::R for <o
ded numbers {cutside Cuotes)

SEW .G TNCEST :JSRD:DEX:EPLGSMINN AL ooded, transfe
T

518 .t LD¥&38:BEQINIE cutside ASSEMBLER, go to I

5z@ LDXET 4 1 TPX 6 5% BREG 1 CMPHE 50 : BNEU : BTHA 7SN {in
ASCTMRLER) check & set COMMENT flag acoordirgily

530 . OIP$58:EMEv[DNHA:STXET (in ASSFMBLER) see
k eolon and koarn off COMMENT flag 1f found

S4E v LOMETD:BNE] zCHPRS T BNEY s (ORK#D 1 STHEABN { in A5
SEMELER) if cutsice COMMENT, seek ] and turn off AS
SEMELER flag as appropriate; in all casez go to j

296
308
3t
32
33
340
350

556 .1 LDNETTV:EMESH (outsids ASSEMBLER) if in HEM 4
slete, move on
- 56E CMPH&22: RUET : LD TR ECRE ] : STRALTE : LA 7TE 1o

.k for ", change QUOTE flag as necessary

576 .3 LOR&TE:BMEpNIE inside QUOTES move on ko tra
nsfer

san CHME$9T :BNEk : [D§] « STREIM {outside WOTES fr
om heze on) 1f [, set AGOEMBLER Elag

B2E & MPEEOC: BEQUWDATAY )

ofd .m (ME#SF4:ENED : LDKE?S : CEMELES: BNER : LDGH! : SRS
TIWHEM? < if found & deletion reguired, sSelb REM Elsg

£19 .n EDM# :STHETA\Set DRTA flag {(for DATA or REM

B26 .0 LDA&TT:ORBETD:EMEQNIE REM o¢ COMMENT don't
rransfer

638 LDARTA:CRAESD 1 2MER : LDRE TR 1 CMPY 32 BHERNIE TR
TR or ASSEMELER or not & SEACE, do transfer

&40 LONETEzCPRAGS 0 (BHED LUK s STRES 2: [NY : LDAL &7
B) ¥ J3RSear oh  BEQT s DEX: T ECRE ] - STRE2NIE SPACES 2
re to be delated, consider following byre

554 LIYsTR: DEY: LOA(&72) , ¥ 1 ICKemarch :BEOG : LDXHT ¢
IN¥leock at previcus byte transferred

GER A DEX:THA:ORRLE2: STReR2 1 LEY: LOR(£T2) ,VuJSRsea
Toh :BHEA: LDNE82: CPXF§: BEQg search esrliar bvkes

670 .p LD¥&Al:JSHRP:EMEZ transfer byte

6HE g LD¥EA1:DECLTODNAon't transler

409 .z CPYLTCIRCCs\check for end of line ard repea
T as necossary

708 LDA&TSBEOW: INCETDNadjust for COMMEMT ('I i
letion oo manyl)

710w LOA&7D:CMP45:BCCrNIE line length less than
%, abare current line transfer

Td LIn43: STA(ET2) , YraMbbhelse transfer adjusce
d line length & mave to next line

730 .r Jmech, (abort)

T4 .5 INY:JMED {next ovte)

o8 zearch LOXEE:OPYHS :BOCT :OMPES IR BOCF 1 CMPE&R3A:
BOCH : CMPRE 40 : BCOCF « MPR & SE c 8O0 s CMpES AF s BOCE ; IMER & 7E:
BCEF

F6A L INX

TTE L INX

780 JF [DR&2E+CEXFA :RTS\consider byte, X = 1
her), = 2 {latkery, = 0 {otherwise)

TH P LDALKTE) Y LOYRTE:STA (472} ¥ INCATE: LDVERT :
ETS (transfer) ]

B30 NEKT:END ==

frun

MUSICAL KEYB
J O Fenton writes in with a
keyboard into a piano style keyboard. The

8iM

novel single line program which turns your
program line supplied makes the QWERTY and

ZXCVBN rows into the white keys, and the respective row above these inte the black

kays:

CLS :REPEAT: GS=GETS : PRINTGS s SOUMDE 11 ,~15, 21 +4* INSTR

7/7¢GS) (I EIUNTIL GS="1":S0UND&11,6,8,0

{*Q2W3ERETHY 7UI O0FPZSNDCFVBINGM, L.

MORE CASSETTE LOAD PROBLEMS

bavid (oups,
3ITY7 recorder.
his recorder.

Disconnect Q185  {.012.0F)
with the instruments input circuit,
lead going into the tape recorder.

like many other members has had problems with the Ferguson
He wrote to Ferguson whe carried out the following modification to

and add a 1680k olm 1/4 watt resisior in series
This resistor is best added in the connecting

Many cassette Joading problems are caused by tape oxide deposited on the

heads .

cleaning cassettes are MOT recommended.

Thig problem will be particularly bad when poor quality tapes are used,
solution is simple; use good guality tapes and clean vyour
regularly with a cassette head cleaning kit available from any Hi-Fi shop.

The
heads ant tape path
Heading

If you still have problems after this then this tip from Mr. £.C. Evans may

ke .what you need. He found that uge of a

loading problems.

"Tape head demagnetiser* solved his

Those members who have reported their Welcome tape seaming to

ferase’ after a few plays may £ind this to be the answer.

BEERUIG MAG
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9‘3
) @@@@@ 3 SINGLE KEY MEMORY DISPLAY (16k)
o5 -

by Alan Cocker

Thonke to Alan Cocker for sending in this well written program. This is a very
small program which will guickly and clearly display in hex and character (ASCII)
format any desired area of memory. The program is so small that Alan has strung it
together as a single line program which can be entered within a function key. This
makes it extremely hamdy as it can be loaded #nd stored totally independently of any
other program.

INSTRUCTION&- FCR USE
1) Type the program in exactly as listed below, and run it.

2) To save a copy of the program, which is now stored within the.
function key buffer, uss *SAVE "DISPLAY" BO¢ CO8

3} To reload the pregram at any time use #LOAD “DISPLAY'. This
will reload the program into the function key buffer again,
without disturbing any other program you may have in the
compter. -

4) To run the program.hit the ved function key 8. The screen
will clear and ybu will be prompted for a "Start" address. This
may be entered in decimal, hex or as any valid expression. (To
enter a hex number, preceds it with &). Then hit return and a ?
will appear on the screen, This Is the prompt for the number of
bytes that vou want displayed. Onee again this may be decunal,
hex or an expression.

The display will then commence. Each line is preceded with the address in bex, of
the first byte on the line. This is followed by 8 bytes displayed In hex, and then
in ASCIr. If the BASCII display I= an unprintable character, it is displayed as a
full stop. This default unprintable character may be altered by inserting the wvalue
of the required character in place of the "46" in the program. The program does not
use paged mode, so if more than a full screenfull of display is created, use CIRL
and SHIFT keys, held down. together to allow scrolling through the display. If you
require a printout of the display, simply activate the printer in the normal way
before hitting function key 8.

*ENOTE®* B tip for typing the program in. The character string in the last line is
{R<3I2 OR B> etc ..le the character after 32 is not zero.

Program Lizting:
TPYKEYS MO.7:T."START, >"S$,N5:S5=EV.S$:N=EV.N§:F, [=5 TOSHN 5.8:8%=4:P."1;:8%="

%

B, J=FTO7: R=12J s P, “R; :0%=3 :R=R+(RC32 ORRY126) ¥ (R—46) :BE=BSHCHRSR: N. :P. B : N, :@%=10{M

PRCGRAM EXPLANATION

Mo, T Set Mode for display

Input *Start, »>™ 55,H§ Get Start Address and Numbser

S=Eval (S5$): ) Evaluate Start [in case hex)

N=Eval (N$}: Evaluate Start {(in case hex)

For I=5 To SN Step 8: Loop round memory requested

Rg=4: Set for correct printing

Print "I;: print address of 1st byte hex

BG=t1r o Initlialise ASCII store

For J=# To 7:- S ] Loop round each byte on line

R=17J: ) i Get contents of byte B

BEERUG MAG Febeoary 1983 Vohame-1 dssue-9
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Print ABCII at end of line

Raget printing to normal

Add into ASCII store
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nt l;s$
next 1%
@%=1g

T

B34+Chr3 {R)
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1 M

Example output:

Mext
Pr

BS

As

the buffer:

v

f
B2 4E 3D 45 56 2E 4E 24 3A

st funetion key program to run after a cold

le was the fi
stored at the begi

ic

ik

The output shown below is a display of the start of the function key buffer
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hint) and BEEBIG

becanse wvou have not reset PAGE to

&EB#. Pleass see BEEBUG wol.l

o 4.
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&
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£
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£ =2 £
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(PAGE change
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re:MAGTIC EEL

It do=s not run on my
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1
'MAGIC EEL'.

machine .

appears

Dear Sirs,

4

s
P ey S
ey E0

¥
g
g il

Model B which

I have a

to be fitted with the 1.8
and the aswitch-on
ludes the message

Some

Fing

i
I3

message’

0.5,

et

and
oW load

After
cassettes by using the *TAPE command.

"DEST.
WOrry

“of
can

days

inc

P
$54)

o P g T e
LGRS,
«M.&%hw

&
Rl
:

5
%%
e

I

experimentation .

el

the

%}gg

o
&l %i‘

"MAGIC  EBL'

Could this affect the
Program? The program appears o lead o
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FIVE-DICE (18k)
by Bring Kilhy

This vrogram simulatss rehe dice game “YAHTZEE"
[r), in which five dice are thtown and a score is
aiven for their value, depending on the Sategory in
wirich the playec puts it. The game requires a fairv
amount  of skill  and judgement, although luck dees
Flay its part. The program uses ocoloursd teletaxt
graphlos in an exemplary way.

You  are allowed a maximum of three re-throws on
any numbsr of dice, and then you must place the
resuit in one of the categories ilsted.

Full instructisne can be listed when the program
iz first run f{the insteuctions sppear in a novel
way), and a high score is kept. If you are
unfamiliar wizn  the gane, do not ke daunted by the
ries, these are soon picked up. We Tound this game
good fun oo play.

[MOTE: wher: glaying, 1f£ you get 5 mambers of the
same  wvaiue eg 64656 this CAENOT bs put down as a
Fuil hause.l -

_ . PROCETDURES
inkt Inicializes variables, clears screen.
scresn  Prints the title and categoriss.
roll Throws dice and allows twe more ooes,

calls Fhokolce,
atd awards polnts.

Fitest] (numbers} Checks if dice [1-Bi=numbers and
returns value of guantity*numbers, rests
for categories 1-f.

FHtesz]1 Sorts dice Into mumerical oeder  apd
checks if either 12345 or 23455 exist.

Fitest10@ Checks if dice egual 1234, 2345 or 348§,
other dice can be any valus,

Futestd Checks for a 'Full House! (doesn™t allow
five of & kind) .

Frtest? {inunbers) Tests for 304, or & of & kind.

calls test subrowtine,

Fuzdd Returns the total value of the dice.
sort 'Bubble' sorts the dice into numerical
order,

throw{dices) AsSSigns new \ralue te dice chosen.

olear Tiears the screen.

bonus if categories }-6 add up. to more than
62, then & bonus of 3P 1s added to the
scoresheet,

choice Main part. Asks If apother roll is
requited, which cateqory to score. and
returns value of category,

dice Prints dice in double height characters.

e Printe total seore and hest soore.
wait Waits for the 'space’ ber to be pressad.
readil) Reads N lots of data, and prints 1t at

Slow =p

@ REMMFIVE LDICE by Brian Kilby

28 MCDE7

3} N SRROR GOTO 1784

£ By=BND(-TIME) :Es=0

58 IF FHyes("DO Y0U WANT THE RULES 2" .152,5.1211G
EN FROCread(5) :PROCread (16)

68 PROCINit

] PRDCscreen

B3 REREA'

&g mroll

teF WITIL caty=13

119 PROCend

129 IF Fhyes{“New game ?7,138,27,72) THEN CEEAR:00
pael-

13# CLS:EMD

146 REM*TAITYALISE

158 DEF PROCinit

168 DIM dice$(5) ,cetE(13)

1 VIIZ3:59202;8; B;0;

188 vIAE, 12

188 catg=izalli=Qhonst=¢

260 ENDPROC

2}6 HREM“SCHREEN .

2% LEF PROCsCraen

330 V2,138,157 ,18, 13,136, 157,131, 141,19,13, 130,
157131, 048,10, 12,130,157,132,31,38,6,136,5,19.158,8
(18, 756,8,18,156

243 FORIS=1TO2: PRINTEAB (15, T$) "FIVE DISE" -HEXT

250 IF B%># THEW PRINTTBE(15,3);"Best ™;p%

26 PRINTTAB(D, 4) CHRS 1 34; "VALUE" TAE [ 1 5) "CATEGIRYT
AH(32) "BOINTS"T

218 PORIF=1TOS: PRINT" Gloe™™ ; I%; CHRSII3; TRELT5) 1 I%;
CHRS 1 38: NEXT

2B PRINT'TRE{1E,6) “NES

249@ DRINTTRB(1S8, 7} “TW0S"

32 PRINTTRR(1E,8) “IIHEES"

319 FRINTTAB(TE,%) "FOURS®

328 PRINTTAB(18,13) *FIVES"

330 PRINTTRE(18,11} "SINES"

349 PRINICHRS134:"If 1-5 total cver 62 then"CHRS1Z
4 YEONUS®

359 FORI%=3TO4:PRINT add dice™TRB(18) ;i%:%
M0 s HEXT

350 PRINT;:2STAB( 18} "FULL HOUSE"

37 PRINT; SBTAB{15) "4 STRAIGBT"

3BE PRINT;4ATAB(19)"S STRAIGHT"

398 PRINT; SHTAR(]18) “FIVE LICE"

408 PRINT"add dice™TAE(1B) "CHANCE®

419 FRINTTAB{ 24) ; CHRS120; " TOTAL"

426 PORI%=13TO19: PRINTTAGC |4, 1%} CHRS1 33; 1§-6 ; CHRS]
35:NEXT

435 PRINTTAB{®,21);"Na. "; CHRslm-W

448 FORIS=5T028:VDU31,32,1%.13]
450 FORI3=33T024:vD031, B I%,140: L\ILX‘I‘

466 ENDPROC

473 REMUMAIMN SECTION

489 DEF PRCCroil

498 got=d

08 PROCthrow(™1234%™)

516 omFlchoice

526 N ( GOSUB S6E,568, 568,560, 568,560, 606,608,516
626,618, 640,6580

538 gt¥=)te+pointss

548 FRINTTAB(35,540 DIW*{)} ipointsg

55¢ EMDPROC

568 pointsd=Futestf Q) rcalli=callat]

370 banust=bonus$tpointss

508 IF call$=5 THER PROChonUS

599 RETURN

608 points3=ABS {Futest7((-4) *Fuadd) :RETUSN

510 pointsg=FNtestd:RETURN

820 pointss=Fitest]d: RETIMM

63# polntst=Fiitest |1 :RETURN B

OF A ORI

2 31 4 5%

BEEBULS MAG
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- ¥" OR repls

648 pointev=ABS (FNEastT (-7} *58) :RETURN 1335 PROclear
555 pointsi=Fadds s RETURH 1348 ={replyS="¥"}
BS3 REMUCET, TESTS 1358 REMCROICES
570 REMTCMES to SINER 1360 DEF Frcholos
658 DEF FNtest) (mumbers) 1370 REFERT:god=gait]
59¢ LOCAL totsls,I% 1380 SOWDT , —132, 208, 5
708 ratalg= 1i8@ IF WOT Frves | "ROLL (Y,/N]“‘“,‘JSS 2;,22} THEN g%
71@ PORIS=1TOS:tetalé=totalf+ (dicad (I%)=numbers) N =2.0070 1408
ExT 1408 REPEAT
T2 =ABS{totald) *nunbers 1419 REPEAT
73 REM"% STRAIGHT 1426 SOUNDT ,~1#,158,5
743 OEF FMtestil 1433 PRINTTAR (27, 22) CHRS137; "WBICH LICER
754 LOCAL test2, 1% 144F INPUTTAR(28,231Q%
768 PROCSOrt 1456 PROCclear
T8 resrs="" 1468 UNTIT, D$»CHRS4T AND Q8 <CHRSS4
780 FORISx1T0S:teat$=tastS+STRE (dicek (T5) ) (NEXT 1473 PROCthrow{Gs)
T IF test$="12345"0R test$=23456"THEN =49 ELSE 1480 INTIL flagk
2 1499 aMTIL gog=2
BEE HEM"4 STRAIGHT 158E REPFAT
310 DEF Fitestid 1538 REFEAT
220 IF {FMtest](31:=3 AND FMtest] (4} »=4) AND{(htes 1528 SCIMDY,—14,188,5%
©1¢2) >=2 AHD(FNtesti(1)>=1 OR Fitest} (5} >=5}}ORIFNLe 152§ PRINTTAE(27,22) CHA$133; "CATEGORY?"
SE1{51»=5 AND FHrest]{n}>=s)} THEN 39, EESE =@ 1548 INPUTTAR{Z8,23)"")

£1§ REMVFULL HOUSE

848 DEF Fhtest?

958 PROCsOIt

868 [OCAL flagk

879 flau= ffdlce%(])—clce%{zj}mﬂrtd.\ce%(2]—(1100%(3
]JJmm(dtce%[d)-daces(s]}OR[{dlce%{;)—dh_e%mJAND(d
ices (A =diced{4)) AND{dices (4)=dice} {31} }

B3P IF flagg<»FMrest?(S5) THEN =25 ELSE =@

£9¢ REM"3I-£-5 CF A KIND

op@ DEF FHtestT (numbers)

919 LOCAL 13%,X%,totalld

320 FORIF=1T04 -

%38 totait=d

Q4§ FRXs=1TOS

G50 TF dices{X#)=1% THEY totalf=totals+]

Bed NEAT

a7d *F totalid=nunbery TEEN I%=7:=TRUE

SEY NEXT:=FALSE

90d REM"ALD DICE

Taae DEF Fiadd

1818 LQCAL I, totsld

1933 PORI%=1TG5: tocal%r—\:otalérdl"e%[ﬂi sHEXT:=total &
1839 REM"SORT :

1848 DEF PROCsort

3858 LOCAL ¥9,%%,7%

1063 FORY$=1TO4

BT PORZS=Y%+11C5

188G IF d‘ce%tY%}<=dice%(Z%}TH.EN 1699 ELSE Te=diced
1Y% sdices (Y )noiced (2%) :diced (2%) =T%

18%0 NEXT:NEAT: ENDEROC

1188 REM"AE-THRON DICE

111¢ DEF PROCEhrow!dicas)

1126 LCCAL I%

1138 PORIz=1To LEN{dice$) )

1148 flagd=VAL{MIDS (dice$,T%,1}) 1 IF £lage>5 THEM €1
ag%=d: 1%=5: ENDERCC

1150 dices (flags)=RND{6)

1188 MEXT

1176 PROCA Lce : ENDFROC

1186 REMPCLEAR MESEAGE

1198 TEF PROCILear

1209 PRINTTRB(27,22) ;CHRS133:5P2(11)

1210 PRIKTTAR(Z8,23) 560116}

1320 ENDRROC

1238 REM®BONUS

12489 DEF FROChonus

1250 IF banusg>62 THEM sonusy=3¢:gri=gritld¢ BELSE bo
nusE=0
1268
1278
LZBE
1204
13808
13148
1328

BRINTTARL 35, 12} rhonuss

ENOFRCC

RER™YES CR WO

CEF Fitves(Qf,o0ld, XE,¥E)

LOCAL replys,cold

FRINTTAE (X% ,7%) CHRS (col3) ;05;

REPEAT: replyS=CHRE (GET AMD &DF) :\MTIL replys="

T ]

1856
1568
FETE
1589
1556
tadd

FROCc1lear

UNTIL Q-0 AND O<T4

UNTIL cath{Q)=9

cati i =tiatl=cati+l =)

REM"PRINT DICE

DEF PROCdice
1618 FUREFlasha=152T01 I55TER~37
1620 FQATR=1T02:PRINTTAR (4, 224+1%) sCHRS (Liagh®) ; : FOR

H%=1TD5 I PRINT ;diced (N%}5PC2y MEXT : PRIMTCHRS 146 ; : NEXT
T63F IF flpshs=152 THEN ’[‘IME—G REPEATUNTIL TIME>50
164§ NEXT: EMDPROC
1650 REM"END RESULT
1668 . DEF PROCend -
1670 PRINTTAR (34, 28) ;CHRE) 36;9t%;
1688 IF gti>8% THEN B%-gt% FRIMITAR{13,3) ,"Eest "

B%
1699
1788
1718
17126
1736
1748
1758
1788

WDPRCC

REM" ERRCGHR TRAP
CLs

bl ERRO‘I'? TH.E‘N REPORT:FRINT* in line ®
BEM“CURSGR W | BIZE
VDUZ3,G,H!.I12,’§J:@:HJ
END -

REM*RULES

1778 BREM"impianted control

175¢ TRTAY In the following
zore as high as possibla,by
asilts vbtained Erom the
tegories.”

1790 DATA" Thers areFTVE DICE."

188¢ DATA"Vou are allowsd a maxinum of three goes £
or each categery {althoumgh you can stopafiar the fir
at or second rollp"

121¢ DATAR"You may ve—-thvow AWY or ALL the dice as v
ou aee fie by typitg out the relevsnt dice mumbers
(1 to 5 in any arder)"

1828 DATA"When you arc satisfied with the results |
or after the thlrd throw which ever is First) wou M
ET plage them in one of thefl categories.™

183%F DATRCATEGORIES: ™

1844 DATREONES to SIXES :every dice that has thes
amz yalvus as the cat. chesen is adéed togather eq.l
122324 (242) in TWOS”

1854 DATA®3I OF 4 KIMD
cora value of all 5 dice”

THEE DATA4 OF A KIND
core walue of all 5 dice"

1870 DATA"FULL HOUSE :3 of sne aumber AMD 2
£ another scores 25 poincs

1820 DATRATL STRATIGHT ielther 1234 or 2345 or
456 seore 3@ polnts (any order)"

18230 DATRYS STRAIGHT teither 12345 or 23458
cores 4@ poinks (any ordern)®

193¢ DRTE'FIVE DICE zall the sane ? seore SEp
oints"

1919 QATR"CHANCE

+ERL

chr.'s

game the cbject is ko =
skillfully placing the r
dice, inte the varisus ¢a

:any 3 dice the same 5

:amy 4 dice the some 3
a
2

5

ranything goss here a0 s 5@

BEERUG MAG
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zote total valwe of dice.” 2426 TIME=§:REPEAT UWTIL TIME»2SE

1829 LATA™When asked’CATEGORY?'enter the. NUMEER o 2P99 TRIHT:NEAT
f the categury [colour coded magenta)™ - . . -"21[‘1{‘! ﬁmft
1930 REM"WAIT 2119 ENDEROC %

194@ DEF PROCtait

195 PRINT“pross space bar.”
1868 REPEAT ONTIL GET=3Z

FENCOE - In the geme of FIVE-DICE s=ume of bthe

. . instructicns (held in DATA statoments} are in  fact

%g; g,%ﬂgﬁm colowy coded  telstent characters. —The lines

1390 DEF PROCEaad (M) . concerned are 17498, and 183%—_.-925._ In the Drlgln:‘_ﬂ

2008 LOCAL T,lettsr unrd sords peogran  they are mostly GREEN with the wdd ore in

2610 VOU1 2,16 MAGENTR {see listing]. IE Yo Wyl llke_ w  kaep

2528 FORword=t TO H this feature or use gGifferent col?urea teletent

2030 HERD words . characters, then do one c_)f_l:h«_a fellowing: if yc_m

946 FoRletter=1 TO- E.miwnrd } have §.3 05 see tha articie in BEERUG v! nod pl7; if

2P58 FRINTSIDS (word$,letier,1): youU have & series 1 0E then gez the hint in t%
056 TIME=A:REFEAT UNTIL TIMEB L

2878 MEXT

PACK artlcle (BEEBUG % . 1 ne.8 P '|2)
There 1is a problem with the Compacter Program published in the last jssue. See
the article *Compacter revisited' in this issue, for an update on this program.

GEBYTE hint (BEEBUSG v.1 no.8 p.41)
In the last issue we gave detalls of the useful OSBYTE 135 to find out what
screen mode you were in. Contrary to what we sald, this DOES work on 0.5 £.1.

BAD PROGRAM article (BEEBUS v.1 no.8 p.d) .
Under the heading 'THE FROGRAM' all references to line numbers in the SECOND
paragraph must be incremented by 14, {ie. 'lins 11¢€' should read line 12F7).

BREAKOT

For dmproved colour sequences on Breakout change 11ne 21 to 20 VPO 19.1,1,6,6,8
When using the 16k version of the game do MNOT delete 1line 1338 ({contrary to
instructions). .Note this only affects error handling. ==

COLOURED LISTINGS (TELETLAT)

In issue 4 of BEEBUG (p.7} there is an article on teletext charackers for
the (ther) .7 0S. Gn a 1.0 05 coloured or flashing characters can be obtained in
mode 7 merely by using the SHIFT key in conjunction with the red user keys {ie. by
pressing SHIFT and a user key simultaneously). This can be used to good effect in
the dectmenting of programs.

MOVING THE GRAPHICS CRIGIN

There is= .a built in command to shift the graphlcs origin on the Beeb., After
execuiing VDU 29,X:;¥; all PLOTs and DRAWs will ke shifted by the amount X,¥. tThis
can be extremely wvseful, and we are grateful to Paul Livingstone for this one.
fe wused this command in the wvery First issue of BEEBUG in the “3-D Noughts &
Crosses® program in line 177@, but never included it as a 'hint & tip*. Ed.]

DISC-CASSETTE BREAK

If you have a disc Filing system {DF3} ROM fitted, then it is well known
that pressing CTRL/BREAK (ie. gressing CTRL and BREAK simultanecusly) will cause a
cold system restart to the DFS. Did you know that pressing T/BRERK or TAB/BREAR will
;ause a restart to the cassette filing system (CFS)? Thanks to K.Simpson for this
int. : )

It is tvue that pressing TAB/BREAK has the same effect as a CFS restart,
but the value of PAGE remains set for the TFS, je. at &1960.

g
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0@%@ 2O BEEEBMAZE {32k)
- by R R Huld

It

makes & chamge to have s program thar doasn't

imealve death and destreetien.  This game retains

S0
Gives

af the excitament of arcade type games, but
vou time £z kiought between  each move,  and

can be guite sddictive.

The

program  cryeates 5 random maze, ard you have

bo fipd your way through ta the exit.  You are
avatded &  ocore depending on seversl Sactars,  The

interest comes hecsuse the scresn displays
that wou would sge It you wers actually wi

o view
thin the
-zl £, Tho graphizs sre good, buh you  need
good  memoty and sense of direction to gek

thraugh the maze in recerd time.

When you get movelessly last, which you wili Lo

ke in

with, you can agk for 2 plan wiew of tha maze

fyou lose polnts thougn) so that you ean Fingd  out

preci

You

Saly Wwners wou ake.

3ipply concrol your movemsnts with L R FAM

which are turn left, vight, move forwaeds, about
tugn, sl redquest map.

Thers zre twh versians of the game, ang timed and
the other untimed. In the timed version you stact
with & certain amount of points, and lese them a2
follows:~
1 point per elapeed second
2 points per mowve
10 poinza for hitting a wall g@

T

REMF*+ BEEBMAZE i
REMEEE BY B.R, BULL ¥+
RW*'\: 1’;‘9/32 LS
MODE 7:7&FE08=1F: 78 FEF| =52
PROXCticle
REbA k&% TNSTRUCT [OHE*
DS=CHRS 134 : PRINT' D5 Tha comguber draws a 3

D mage of"

PRINTDS" ratwdom size, You start just inside it”
BRINTDS"with the entrance directiy bebird you.”
PRINTDE" Your ohjertive is to find your way®

58 polints for leawirg wla the enrrance
188 paints fob requesting 4 map )
You GAIM 28% poings for passing through the smit.

Flnaily if wou want o charge the range of zises
af thwe genegated mazes study lin
THEIA Zine=20rwidth=HNDid)+4 wlg")I:—RI\‘D B1+7
You need o alrer 'width! and ! gho'. Tor exsmple
as it stands it will qensrate random widtns from S
o . Alier ik i wibdth=HND/E)+HE and  ic will
generats widths from 2 to 13 only, The sepe applies
ko height. {Feep the namber in orackets betwssn 2
and  8).,  Cou. can, of opurse,  cemove the rardom

Cunesian aluegather.

Please note that while this program works wery
well, ard iz gomd graphically, it dees eaploy some
rather vrusial beohniques = such s the 'pokes'  and
use of HIMEM 3t line 2143 etc.  We would not
nopnally advise the use of thesa In such 3 Sroyram
e Lhay  shacura arderstanding of thea pragram
o1 oy and prevent 1% from wobxing  aoross the
TubE .

Flaase rnote, I1f you sre using a disc system that
you will sooebimes fun our of mepory,  You coold
cither remowe the insrructi lines, or wse ghe
FMave down'  reubine pubiished elsewhere in this
issue,

e PRIN‘"DS"—Z points per move (or turn]'

226 PRINTDS"-18 poings for hitting a wnll”

230 FRINTDS"-5F for trylng be leave vwia the wmy in"

293 PRINTDS"-ip@ for asxing for a map.”

258 PRINTCHRSI29%+280 for escaping via cthe sxit.”

20¢ PRINTCHRS122CHRS 13600 ¥COU WANT TIMED(T) CR UM
TIMED (LI 2" :

276 AS=GETE:IF ASCTY AWD AS<RTEM ARG ASCHULT AMD
AS<"u® THEN 27d

269 CLE:IF AS="1T THEN times$=] ELSE times=¢

299 PROCEItle

1i@ PRIbPI‘DS”'th:ough the maze ard out vwia the exiz." 2% PRINT''CHRS134"  ¥You move sround the maze using
129 #RINTDS® - You mewe in the direction in which" %

138 PRINTTCS®you are facing. You have s cholose of” 316 PRINT''TRE(7)"Key - T o mowve forward"

148 PRINTDS"twe games. timed(TI] with & score(SO)" 320 PRINTTAG(7)" -~ B to turn sbouz"

150 ERINTUS"and, untimed &-unseored. In the Lim 338 FRINTTAS(T)" - L te turn left"

16¢ PRIATDS*version you start with a number of" 349 PRINTTRE(:)" - B to turn right”

173 BRINTLS"points, which depend on the mawe size." A58 PRIMT'TAD (2 CHRS129In cnergencics only®CHRS136
TEY PRINTLA"Points are lost op won &5 showni-" - Ik far map."

199 DE=CHR313] 360 PRINT'TAB{S) CHRE133CHRS ] IE"PRESS SPRCE S8R TC &
26 PRINTDS"-i point per slapsed second” TART
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37G AZ=GETS:IF AF™ " THEW 370

130 HEMAMODE CHANOE/MAP GREPHICS

390 MODE S:?RFEDD=1Q:7&FER1=32

486 VOU 23,224,8,24,60,126,24,24,.24,9

418 VDU 23,225,0,8,12,126:126,12,8,0

AZ@ WTU 23,226,0,24,24,24,126,600,24,8

434 YU 23,227,8,15,48,126,126,48,16.0 .

449 VDU 23.228,255,255,255,255, 255, 265, 255,255

450 VI 19,71,6;8;19,3,.2;0;

460 ON ERRCR GOTO 2254

47¢ COLOUR 1:PRIMTTAB(4,14d) “PLEASE WAIT"

498 PROCInit

438 REMYMAIN FROG/MOVE/ TURN™

598 DEF PROCHaY

318 FEEIY

52 FEXI5,0

530 PRINTTAE(Q, @}" "

S48 COLOUR 1:PRINTTAS (@, "RCTIONZ"

558 AS=INEEYS(E) iPROCUImMe . EF AS="“THEMN 55&

S50 ME=PR:08=7 (B%) :IF AS="F* OR AS="f7 THEM Ne=P3Hd
ir(Ms)

374 COLOUR 3:ADE=ADGH2

53R IF Wg=P% THEM &3¢

558 IF PR=out3 AND Mg=3 PRINTTAE{®,5)"HURHAH - ¥OU
ESCAPE! * 1 RD3=ADL—200: PROCE Ime s PROCEUNe : PREClongdelay :
PROCCansin

588 IF PE=in% AMD ME=] PRINTTAR (8. 0)"WAY IN — MDD EX
IT" :ADR=ATA+ 50 s SOUWNDT , -1 3. 200, 20: GUTO £38

618 LF O3~D%*INT (J%/D8) <>§ THEW PE=20%:FRINTTIAR{S,0)
"YOU MOVE" :GOTD 718

G20 PRINTTRAE (@, 8) "YOU HIT & WALEY (AD§=A0%+1d: SOUND1
el B, 200, 3

630 Ru=i%

G4l IF A$="E" OR ASa%r" THEW R=M%+1:C5="RIGHT®

B5F IF A5="A" OR Bs="a" THEN Rg=ME+2:05="RABOUTS

H68 IF AS=YL" QR AS="17 THEN Ri=da+3:C5="TEFT"

573 IF AS="M" CR AS="n" THEN AD$=AD%+1Q0: PROCHaED

BEE IF Hi=iig THEM 718

637 [F B%>3 THEM A3=Rg—4*IMT(R%/4)

TAQ M3=RE: PRINTTAR (M, G) "YOU TURH “C5

710 DF=wall (MBY 1 05=2(P%) :¥S=2PR e fte=e-] srighe §=mM%
+1

720 IF left3<@ THEMN Ieft$=3

730 IF righti>3 THEN righti=4

T4 PRcoeell

750 PRCCIalay

758 PHCCthres d

TG PROCKSY

FBEF ENDPRUK

Fop REMEERTNSPECT CELL WALLSS**

808 IF PROCoEIL

310 LOCAL LR

320 Lewall (lefid) sR=wall {righcs)

230 1wall=CE-L*INT (0%/L)

F40 cwall=0-RTINT (08/R)

A%) owall=(%-Da*INT (0%/D%)

&6 EMOPROC

B0 HEMHROVE/LOOK AT NMEXT CELL

EBg DEF FROTeXtoell

2E0 ¥a=YRA1c (M) s OR=7 (Y&}

998 ENDPRUC

610 BEMA%PLAN MAZE-TN & DAITS#*

928 DEF PROOnakemaze

3@ LOTAL A.T,D-E, 1M IR, T,V

G4 C=¢

950 PI=P%+1:IF PL>EL THEM P3=5%

6F A-RND(4)~i D=0

o978 A=pd]:D=D+]:LF 33 THEN 958

Mg IF A>3 THEN A=F

999 Ma=Etrdir (A) :IF M3<5% OR M5>E% THEN 974

?ggﬂ U=R{PE) W=7 (M) 1 IF 5@ AND Ve210 THEM BA=M%:00T
O 964

TE T=t3-5%: IF{V=M CR #C21@) 8ND Cx@ THEM 370

16820 E=T-width*INT (T/width) :IF(E= AND dir(a)=110R(E
=3% AND dir{ay=-1}:G0TO 979

1638 RaINT{I1S5 wall (A} ] :v=y wall (&) : ?PR=VMehl,/ Re PM=

1840 P¥=MB:CsC+1: IF CCU% THEN 969

1950 J=2(out) :J=t skl (3) tPouts=J: =7 {ind) : I=I all
{1) 1PEnR=T 13 ind PE=bY 218=13: M%=P%: TIME=G : GOTO - 710

1888 BNDEROC

TA7F REM"VARIABLES/MAZE SIZE#*

1668 DEF FROCinit .

1895 line=2@:width=RND{4}+d:heiqht=RND{A}+T

1708 DL wall (3} ,dir(3},£019),¥18)

1118 wall (B)=5:wallil)=Twall (2h=31wall {3)=2

1126 dir (@ =1:dic{1}=width:dir {2)=—1:dir (Y =—width
1138 He=width*height-1:GH=width-1

114¢ HIMEM=22423: S%aHIMEM: E5=34+M3:FOR A=5k TO ER:?R
=216 s NEXTE : FF=58+FNDH(HE+1)

1150 cutt=Sts (R {width)—1) :ing=Fg- (AT {width) -1) :AD
g=F

1160 PRGImakemaza

1176 EMDEROC

1186 REM=*SMAD ROUTTHE Ak

1138 DEF PROONAD

1280 CL5:LDCAL A,B,0,0.F.0,H, 1, L M, 5,map,oell

1210 2=318641B=h: 308 F=E3+G3

1226 FOR marp=5 T F:POR cell=g TC 3:C=7(map) :C=C-wal
1{cell) *INT (C/wall {cell))

123F L=1:IF cell=s] OR cell=3 THEW L=line

12468 IF cell>»1 THEN L=-L

1258 *=}ina/L:Hep-Li G+ T=H-H

1268 IF map=P% PROCarrow(h)

1278 iF C=0 $ROCwall (G) sGoH: PROCwall (G} :G=1: PROCwWall
G)

1280 NEXT:h=fet2 NEXT: S=S4width: Fef+width e b=B+{2*%linz
Y eB=h

1299 IF P<=E% THEX 1220

139@ PROCelay

1318 COLOGR 1:PRIMNTTAR (8 ,@)"READY? (¥) " tAS=TNEEYS (8] &
FROCCLime: IF ASC"Y™ AMD ASCy" THEM 1318

1328 EMDPROC ]

1330 REMPEDEAW MAP WALISwe##

1346 DEF PROCwWall(ch

1358 COLOUR 2

1360 LOTAL X, ¥

1378 Y=IAT{{G-31880) /line}

1390 X=5-31892-line*¥

1380 PRENTTAE (X ¥} ;CHRS228 -

148 SOUND} 1B, %47, |

1418 PROCtime

- 1428 EMDFROC

1439 REM*CHOCSE & DRRW ARROWF

1445 DEF PROCArrow(A)

1450 COLOUR 3

1460 LOCRL 0% Y

1478 IF Re=(} D=325

148§ [F R3=1 L=22a

1496 IF Ra=2 D=227

1504 TF ng=3 =234

1318 Y=INT{(A-318/8},/3ine}

1528 X=h=31362-Tine*y

1538 PRINTTAB{X,Y) ;CHRSD

1548 ENDERCC

13598 REM™CHAMGE CELL DEPTH*

1558 DEF PROCtht'ee_d

1573 CLS

1580 X=188:R¢=1120:y=1Pga: YY=1¢

1580 COWw=1.4:CH=1,4:X}=138:¥1=158

168 depch=y

1610 dapch=deprh+i -

TEZH X=X WX s Y=Y -V 1 s FY=Y¥+Y)

1630 X1=X1/0W:¥1=¥1/ClH

164f FROCAraw maze

1658 IF ¥Y#=ing AND M3=] DR Ye=outi AND M3=3 PRCCkey

166@ IF ewall=3 PROCkey

1679 PROChextaell

168F PROCReil

1698 IF depth<S GUIO 1616

1798 FROCkey

1716 EMNDEROC

1720 RE**DRAM 3-D MAZE*eTes

1738 DEF PROCAraw maze

1745 PROCtime

17548 GOoLa,2 .

1766 REMt#*hRAN VERTICALSTS++

1778 MOVE K, ¥ :DRAW X, YY:MOVE XX, Y:DRA XX, ¥y

1786 REM*CHANGE X.Y FOR CELL*

1796 K2=X-R1*CH 03210001 G
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34

1BEE Y2=Y1¥THCH: ¥I=YY-¥17TH
TETY REM#EDRA HORLZONTAES Y ’
1{%29 IF ewall=# MOVE XYWXXYNOVE K,YYDRE\HXX

1834 REMFOIRRY LEFT WALL/AWENG?
184F MOVE ¥, %¥:1F lwall<>@ DRAW ¥2.¥ ELSE DRPM XZ.¥2
1850 MOVE X,¥¥:IF luall<>0 DRAK X2,Y¥ ELSE DRAS ®2,¥
3
1868 REMPIRAW RIGHT WALL/WING
1676 MOVE XX,¥:IF rwallc>d DRAW X3,Y ALSE DRAU X3,¥2
1858 MOVE %, ¥¢:IF rwall<>d DRAW X3,YY¥ ELSE DRAW %3,
pa]
1890 ENDPROC
1900 REMk++ick SNOTHER GAME+Y
191¢ DEF PROCagaih
1928 CES:COLOUR 3:PRINTTAR (9,13 “LIKE TO SEE MAP HOW
o
1530 BSSGETS: IF ASGY™ AND ASCMTY" BND ASOHT RiD
AS>n" THEN 1930
1956 IF AS="Y® GR AS="y" time®=0:PROCmap
. 195§ CLIsCOLOUR 1:fRINTYAB(1, T3} "WOULD ¥YOU LIKE bisibd
AB(1, 15} "TRY ANOTHER MAZE?":AS=GETS:IF ASOAY™ ASCH'y
® MND RS<HUNT AND AS<3'n® THEN 1959
1968 IF ASa"Y¥" QR AS="y" THEM RN
1974 GOTO 2354
1886 ENDPROC
1993 REMSFRwt et TUMERF2ws:
2809 DEF PROCtune
2019 FOR 1=0 TO 1:50UND1,=15,97, 1615000t =15, 185, 1@
$5CURDT 15,89, 19:800ND1,~15, 47, 10 S0UNDT ,~ 15, 69, 28:H
5T
2028 ENDEROC

2038 REMEFHRISEESHORT DELAY***

234R DEF PROCAelay

2058 FOR 1=l TO 1600:NEXT

2068 ENDERCC

2E70 pEMgrERRRRONG DELAYRest:

2380 TEF PRCClongdelay

2393 EOR =1 TO 28809:NEXT

2108 ENDERCC

2119 REMwE®rs & A TIME-SOORT R

2128 DEF PROCLIme

2136 IF timelsd ENDPROC

214¢ LOCAL TI SC

2158 TI=TIME:TI=LNT(TIA A9} -(20540%) s TI=ABS (YL}
2168 BC=INT (2#84+ {1.5%H3) ~ADEHTI)

2176 COLOUR 1:IF TI<=§ COLOUR 3:PRINTTRE(H,15)VTIME
IE° - SOUNDY, =15, 185, 304 S0UMWD1,-15, 185, 33: PROCLangdela
yiPRCCagain |

218!3 PRINTTAB (@, 31) “FI=";TI~1;"
Civ M .

21594 ENDPRCC -

22ﬂﬂ Rmﬁﬁ‘t***_ﬁ‘*TITLE*ﬁ‘i:***é&
2218 DEF 2roCtitie

2223 PRINT:FOR [0 TO [:PRINTTAR{A) CURST41CHRS ! 5CHR
SI3:"B E EBMAZE "CHREISE:NEXT

2238 EMDPROC

224 REM#*MODE CHANGE/ENDIMGH

2258 *FX11,70

2269 mODE 7

ZZ7F PROCTikle

2560 FOR =9 10 1:PRINTTAB(7,11+I1)CHRS] 41CHRS 1 STCHRS
1300HRS | 29 GOODBYE  FOR  NOW  "CHRS1S6:KEXT : EvD ﬁ

"ITAB(11,31) S0, 5

WORDWISE Word Processor

BEERUG DHscount 13%  SAVE £5

This s & highly

sophisticated word processing package for the BBC mMicro, and

compares very favourably with those currentty available or other microcomputers. It

makes

full use of the 8BC micro's advanced facilities, and text is typed and edited

in the 43 column Teletext mode, saving memory, thus allowing it to be used with more
or less any TV, See the software review in this issue for further details.

Wordwise is suppltied in EPROM with simple fitting instructions, a
cassette, Wordwise must be used in conjunction with a series T

and a sample datz
operating system.

full wmanual,

The normat price of HWordwise is £39+vAT=£44.853(plus p&p)
To BEEBUG members it is £34+VAT=£39.10 plus 90p post & packing=£40.

Make cheques payable to BEEBUG and send to:
5t Albans, Herts, AL1 2AR.

Wordwise COffer, PO Hox S0,
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