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ACORN MAKES A PROFIT 
Despite a slightly reduced turnover at f40.9M 
(down from £45.IM in 1990), Acorn has 
announced an improved financial position for 
1991, with a second half net profit of 6494,000, 
and a full-year profit of £274,030- The company's 
msh p i t i o n  has improved markedl J and this 
should be refIected in 1992's results. Acorn claims 
that, acmdhg to independent research, its brand 
share of 53% acms all his was unchanged on 
the previous yeat, and that Acorn computers are 
now fwndin85%of allxbIsintheUK. 

h r n  aka announced its teceipt of the Queen's 
Award for Industry, for the design and 
development of the ARM 32-bit RLSC p m .  

For moFe information contact Acorn Computers 
Ltd., Fulbourn Road, Cambridge CB1 4JN, tel. 
(0223) 245200. 

COMPUTER COHCEFTS HAS THE 
WSION 

Readers may be interested to learn that well 
lmm softwan? house, Compuh Concepts, has 
annwnced the acquisition of a majority stake in 
Newcastle-based hardware developers Wild 
Vision. Wild Vision design and suppI y video 
digitiser boards for the Archimedes, and also 
manufacture boards for Computer Concepts (for 
its Laser Direct printer for example). The two 
companies will continue to operate separately, 
but will be joining forces in the fu tm on selected 
VentweS. 

compuh concepts is at Gaddesden Place, W 
Hempstead, H& HP2 &X, tel. (W) 63933; Wild 
Viion i s  at 15 Witney Way, Boldon Colliery, Tyne 
and War NE35 SPE, tel. 091519 f 455. 

LONGMAN L u W m O N  B3c 
m m m  
Longman Logotron has released a new BBC 
Software for SchooIs catalogue. This covers 
software developed for scools jointly by BBC 
E d u d o d  Publishing and Longman Logom. 
This conhues to feature software for the BBC 
mim, kacluding old favourites like Thrwgh the 
Dragon's Eye and Geordie R a m  A new title for 
the Look and Read Series, SkyHunter, is now 
avaiIable in both BBC and ikhhedes formats. 
All in all, some eleven of the twenty-one titles 
bkd ed available for the BBC mim, and some 
onIy for that system 

Copies of the BBC Softwm for Schools M u r e  
are madable from BBC Educational 

W12 OTT, tel. Nl-746 1111. Details of Audio and 
Video resourres for schools w ~ l e  from the 
samesource. 

8COTLAIPDm-smRT 
FOR BBC MICRO 
lk Scottish Council for Educational Techlogy 
(SET) is a research and development agency 
which focuses on education and training in 
Scotland. It also generates income from the sale 
of services including a range of mPtwaw for the 
BBC micro (see also last month's BEEBUG 
Education). SCET has just released a new 
catalogue detailing the resources available, 
indud@ software, videos and publications. The 
majority of the software is suitable for the BBC 
micro (over 70 d&wnt tith), and new items are 
still under development. 

The catalcgue is available kom m, DoWll, 
74 Rhia Crescent Road, Glasgow G12 9JN, k1. 
041-334 9314, fax 041-334 6519. 





Weather Station (part 1) 
Feeling under pressure? Nfck he@ you keep track of it, 

Have you ever wondered what the 
weather was like this time last year, as 
you tap the barometer in the hall on your 
way out of the house? Perhaps you 
wished you had one of those barngraph 
machines which records the p ~ s w  on 
a paper strip, so that you could file it 
away for futuxe reference. 

With this program you can use your Beeb 
to display the graph and jump from 
month to month or year to year, then 
dump your chok to a printer, if required. 

Type in the program and save it as 
B- If it is allcormthwhmyou 
run it you should get the display for m 
home town for January l=. "Not mu 2 
u s e t o m e " , Z h e a r y o u s a y D o n o t ~  
just start notin down those barometer 

every 8 y ancl soon you will have 
your h t  month's worth. Edit h into h 
data lines (2400 to 2430) of this program, 
save the new program as umnth9qeac- 
e.g. M M 9 2  and away you go. 

If you want quicker results, then look in 
back numbers of your local newspaper, 
as many have weather data in them; I 
know that mine does. Alternatively 
check your local library. 

To continue from there requires the 
appropriate month and year to be 
present on the disc with the name and 
year in the file name as above. .The 
cursor keys are set up to load other the 
months: Down - same month last year, 
Up - same month next year, Left - last 
month, Right - next month. Until you 
have built up the necessary data put a 
REM at the start of lines 190 to 220 as 
required to stop the display bcking up. 

PROGRAM NOTES 
PROCinit and PROCtitIe set up as 
expected, followed by PROCgrl, gR, gr3 
which draw and number the grid. 

PROCreadplot reads the data and calls 
PROCpLot to draw the graph. PROCsum 
will then print the month's average. 

B m -  p m t v  in Winchester 

Fil ly ,  if you haw problems, put a REM 
at the start of line 170 to prevent VDU 21 
from stopping text output to the screen. 

The line n u m k h g  employed is to enable 
this program to be used (with a few 
additional lines and changes) for a 
maximum and minimum temperature 
graph and that's just what we'll be 
looking at next month. 

l0 m Program M 
20 RgM Versim B 2.0 
30 REH AUthor N.J.Case 
40 RFH BEEBUG June 1992 
50 RM Frwram subject t o  copyright 
60 : 
100 W ERROR m7:PROCerr 
110 +FXll4,0, l 

I 
l20 m: W i n i t  
130 =title 
140 PROCgrl:mr2:Pmr3 

I 
150 eROCreadplot 
160 PROCsm 
170 Vwnl 

I 
1811 REPEAT UKPIL INKEY [-42)OR INKEY(-5 
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Weather Station 

a m  mmr-nam D ~ Y ( - ~ C ) C W  m m t - s  
1) : 'PX15,l 
190 IF IMXY(-421 PRXlastyr 
200 IF IM{-58) m t y r  
210 IF INKEY{-122) PRCCnextnmth 
220 IF INKEY(-26) PFXlastnmth 
230 IF IMI(EY(-51) W~:PRK~Q 
240 ENU 
250 : 
1000 DEF PROCintt 
l010 DIM X(31)  ,YI31} 
1020 WU6,16,23;8202;0;0: 0; 
1030 WU19,0,7;0;19,2,4;0;19,3,0;0; 
1040 k&1t%=5O:mdth%=32 
log 1 ; 1 $ = ' 3 A w F ~ ~ ~  

mac" 
1060 
1070 : 
1100 DEF PRXtitle 
1110 WLDJR2:PlENlTAB(5,1) 'BARDClaAPH' 
1120 ~:FRRWTAB(26,1)"Press up.& 

w 1 ~ : ~ A B ( 2 6 , 2 l ~ l e f t  or rightm:PRlNFP 
AB(27,3) ' t o  continue" 
1130 RE-:READ mmth$,yr% 
1140 C M X K A U : ~ A B ~ 1 5 , 1 1 w -  ';mthS: 
' ';yA 
1150 
1160 : 
l200 DEF PROCgrl. 
1210 FOR y%=O TO 15iHWE 160,80+(y%*gh 
to) :W 160+ (30*dth%) ,80+ (y$*i-&t%) :NE 
m 

1220 FOR x&=O !RY 3 5 : W  160tlx&*dth$E 
,8O:DRAW 160+(x$fdth%) ,80+ (15*kght%l :NE 
m 
1230 BIDPROC 
1240 : 
1300 DW W100gr2 
1310 m y$=3 m 13 SPEPS:HS~~E o,ao+(y$ 

+h$t%l :M 160.80t (%*@t%) :m 
1320 WR x%=4 M 30 SPEF5:W 160+{x$f 

d t h % )  ,O:DRAW 160+(x%*wdth%),8O:NEXT 
1330 
1340 : 
1400 DEP PRXgr3 
1410 VWS:POR x%=l 'PO 30 iSTER:WVE (x% 

*h%) -65,50:PRIHT x$+4 :NEXT 
1420 8%=&20202:FME yk0 TO 10 m : W V  

E 0,80+( (y%+3) *hght%) t35:- (y$/5)+29 
; :NmT:B%&9Oh 

- 
1430 €OR &$=g70 M 1061) SI$P10:- 16 
O+l3O%dth%) ,80t I l (mab%/33.861 -28.401f250 
1 :DRAW 160+(31*wdth%) ,80+1 I I~dA133.86)-2 
8.40) '250) 
1440 Es3W 160t {25*wdth%) ,95t l ( (mH133.8 

61-28.40)*250) :PRm mb$; :m 
1450 ENDPROC 
1450 : 
1500 IIEP P R 0 3 d p l o t  
1510 2410 
1520 RBAD end:kO 
1530 WgAT:N.N+l: READ XlNI, Y (NI 
1540 N I L  N d  
1550 HWB 16QttUI(l)-l)*dth%) ,80+( ( Y ( l  
I-28.4l*2501 :M N=2 1PO end:GCOLo,l 
1560 PRCCglot (XtN) ,Y (U) ) : M W  
1570 
l580 : 
1600 DEP FREplot(X(N) ,Y ( W }  1 
1610 VWS:PIDT 5,16O+{(R(~)-l)~h%),9 
Ot((Y(NI-28.4) '250) : m 4  
1620 END= 
1630 : 
1700 D I P  m s m  
1710 @%3&20a01: &talpms=O: A3R &l lU 

end: total~ress=total.prees* IY (NI J :m 
1720 meanpress=totalpmsietmd: FiUWEABt 

1,3J 'A%ge.pssure = ';wanpress; :PRIWPm 
in. ':9%=&20101:FR1W1TAB(16,l)~pss'3 
3 .85;  'mb. ' :0%=k90A 

1130 D4DPRD: 
l740 : 
1800 DEP PROClastyr 
1810 yr%=yr$- l: lostyr$=manth$+" ' "+SIR$ ( 

yr$) :*K.9 QI.lastyr$IM 
l820 fFX138,0,137 
1830 
1840 : 
1900 DEF PWOCnextyr 
1910, yr%qr%+ l:nextyrS.mcmth$cm ' ( 

yr%I:*K.9 C-I.rmtyr$IM 
1920 'FX138,0,137 
1930 mm 
1940 : 
2000 DEF - h t h  
2010 IF mth$="DEmTHFN n d t ~ ~ = " ; 1 1 ~  

':yr$.yr&l:WlU 2050 
2010 mnth$.INER(H$,mth$) 
2030 mth%3nonth%t3 
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Input ROM 

The Input ROM described here' supplies 
an alternative version of the OSWORD 0 
input routine. This OSWORD call is used 
by most programs, and languages to 
input text from the keyboard, but the 
standard routine lacks some useful 
features. 

This new routine takes the place of the 
operating system routine, allowing full 
cursor control over your input, acess to 
the extended character set and an 
extended Ctll-U function. 

The program will kite a ROM image to 
place in sideways RAM, or blow into an 
EPROM. Due to its small size (Iess then 
IK) it is only worth blowing it into and 
EFROM if you add further routines. 

Once the routine has been set up, the 
first thing to notice is that pressing the 
cursor keys at Basic's prompt no longer 
m m  the cursor around the screen, and 
pressing Copy no longer produces a 
W'- 
As usual, text is entered at the cufSor 
position when typed at the keyboard. 
Pressing the left cursor key moves the 
cursor back through the text, and the 
right cursor key moves the cursor 
forward again. This allows you to insert 
text anywhere in the input text, rather 
like in a word processor, 

The up cursor loey and down cursor key 
allow rapid movement to the start and 
end of the text respectively. Delete will 
delete the character behind the cursor, 

First you need to type the program in, while Copy will delete the character at 

save it and then run it. The layout used the 

in the listing is not important, I have 
used this particular layout -use it is 
easy to follow. It includes a simple check 
that the code is' correct, and if not the 
program will tell you. If the program is 
correct further instructions are given to 
tell you how to install the routine. 

MASTERS ONLY 
It is worth mentioning at this stage that 
the program, as it stands, only works on 
the Master range of computers. The 
reason for this is twofold: first that the 
service call used (M7 on line 250) does 
not exist on the standard BBCs; secondly 
that the program uses BSc02 specific 
commands (for example PHY) and 
removing these would make the code 
larger and slower. 

You may, at this stage, be wondering 
about the case when you wish to copy 
text from elsewhere on the screen. The 
cursor keys no longer allow this, or so it 
would seem at first, but pressing Tab 
.toggles between this new cursor control 
and the old cursor control where the 
cursor keys and Copy have their 
traditional functions. 

One thing missing from the Master 128, 
but not the Compact, is the ability to 
acoess the extended character set via the 
keyboard. This new input routine allows 
you to input these characters by use of 
Ctrl-@. Pressing Ctrl-9 followed by 
another key produces the character with 
ASCU code 128 plus the value of the 
secand key. For example pr-g Chl4  



Input ROM 

then Delete will produce character 255 
(i.e. 12&127), and pressing Ctd@ Ctrl-G 
produces the copyright symbol (128+7). 

Ctrl-U has been improved to allow you 
to delete quickly all text before the 
cursor, rather than the whole input text. 
To delete all the text simply press the 
cursor down key before Ctrl-U. 

As far as I can tell the routine works 
under all conditions. I've tested View, 
Viewsheet, hterword, Spellmaster, Basic 
and Edit and all the places where these 
call OSWOKD 0 work perfectly. 

TECHNICAL NOTES 
The ROM image produced only traps one 
service call, &27, to allow it to set up the 
vectors on a reset. This is done by init 
( l i i s  280 to 400). 

All OSWORD calls are then trapped by 
the routine, and those which are not 
meant for call number zero are passed to 
the MOS's OSWORD routine. When 
graphic and text cursors are combined 
(via VDU 5) the MOS's OSWORD routine 
is also used, this is tested in lines 460 & 
470 by OSBYTE call 117. 

The main loop (lines 610 to 800) simply 
gets characters from OSRDCH and  
decides what action should take place 
according to the character read. 

One problem which needed to be 
overcome was in fetching the parameter 
block. In most cases there is no problem, 
but some ROMs (for example Intenvord 
and Edit) place their parameter block in 
the ROM itself. This i s  overcome by 
calling bad (lines 1580 to 1680) to 
download the parameter block into main 
memory (locations &AA to &AE) and 

then the parameter handler {lines 1410 to 
1500) can carry on as normal. The ROM 
number of the caller is taken directly 
from the stack {location &l083 where S 
is the stack pointer.) 

L i  840 sets up the accumulator, X and 
Y registers and the flags for exit. The Y 
register contains the length of the string 
and the carry bit of the flag register is set 
if the input was terminated by Escape. A 
problem with writing this routine was 
that Basic would hang up after issuing an 
input command, and it took much 
searching to find that the reason for this 
is that Basic relies on an undocumented 
feature of the in-built routine, namely 
that the accumulator and X register 
should contain zero on exit. This too is 
performed by line 840. 

Another factor which had to be taken 
into account is that if you perform VDU 
functions in the middle of entering text 
by using Ctrl then any characters typed 
must not be placed in the input buffer. 
This is done by use of OSBrCE call 218 in 
lines 620 to 640, which returns the 
number of characters needed to complete 
the current command. 

The program uses up to 17 main memory 
locations, 7 of which are zero page 
locations. The zero page locations are 
from &A8 to &AE which are designated 
as MOS scratch space, so there should be 
no problems there as Acorn have 
specified that these locations can be used. 

The other ten locations (from &D92 to 
&D9B) are specified as reserved for a 
trackerball, so unless you possess a 
trackerball there should be no problems 
there eithet. If you do possess a 
trackerball then you should change the 
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assignments in lines l720 to l8OO to point 
to convenient locations, making suw that 
wvcc (line 1770) gets two memory 
locations. Other possible locations are 
from &D60 to &D7F if you don't possess 
Econet, or &D80 to &D91 which 
according to the User Guide are m t l y  
unallocated. That doesn't mean there 
aren't other potential problems and you 
will need to watch out for software 
which also tries to use these locations. 

DIFFERENCES 
The only functional diiemms between 
this new routine and Acorn's routine, 
other than those described above, a= as 
follows: 

ASCII character zero (which does 
nothing in any case) cannot be placed h 
an input string (but most program4 
languages don't allow it anyway), nor 
mnASCIIcharacter9asthisiswd(via 
the Tab key) to toggle the cursor keys' 
characteristics. 

Other than ASCII 1 to 31, characters 
typed at  the keyboard which are not 
allowed by the input parameters will not 
be displayed, unlike Acorn's routine. 
This is because these erroneous 
characters would cause problems when 
deleting or inserting text in the middle of 
existhg text. 

Tlus enhanced call will immediately make 
many applications more flexible and d d  
also contribute to the friendliness of your 
m program. 

10 m Program mt Rora 
20 m Version B 3 .4  
30 RB4 Author I . J . P a k r  
40 m BEEME m e  1992 
SO RIM -am subject to coguright 

100 h f f e r m -  :Hord=&2OC:blte=m~4 
110 garaa==:oswch=LFFEE: O S B - - & ~ ~  

120 cwrdch=&PwO:r&c=GLPFBS :ass=~r5000 
130 FOR g=4 TO 6 SlW2 
140 ~8000:O%=ass 
l50 [ O W  
160 NOP:fKIP:NOP 
170 m enter 
180 EpuB 130 
190 &l2 
200 m l . 
2 l O W S  * I n ~ t I b c m m : ~ O  
220 .B WS'(C) BEmX 1992.' 
230 BJJB 0:- 0 
240 .enter F~-IP:PHA:PEK:PHY 
250 CW#~'~:BEQ init 
260 .mexit PLY:PIX:PLA:PLP 
270 RTS 
280 .init Srsr m:m wet 

290 m w & l : ~ A  wvec+l 
3ee WS:SFlt-mrd 
310 iD.#&FF:Sm word+l 
320 LDAA168:LIX#O:LDY#255 
330 JSR blte:Sm( parm 
340 STY param+l:LDY#18 
350 tDA#entry MOD 256 
360 . Srp Igaram1,Y:W 
370 I D A b t q  DIV 256 
380 ( w m ) , Y : I N Y  
390 m rom:Srh (garam) ,Y 
400 BRA mexit 
410 .entry W P : m O : m  ingut 
420 PLP:JMF (wvec) 
430 .e& Lmrparam:Lmparamtl 
440 IDR#O:JMP (W) 
450 .mt PLP:SPX param:SY paramtl 
460 W117 :JSR byte:TXA 
470 A ~ ~ D # ~ ~ : B N E  eek 
480 JSR getwr:tm#l:S!rA tb 
490 m#4: m#O : LDX#l:JSR bte  
500 STX oldcur 
510 LE#o:LDY#o:BRA lwp 
520 .ctrluP ctrlu 
530 . leftP m left 
540 .rightP JMP right 
550 .upP JMP up 
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560 .dawnP JMP Bown 
570 .asciiP JMP mii 
580 .alt m a l t e r  
590 .t&P JMP tab 
600 .delP JSR delete 
610 .laog JSR osrdch:BC$ ex i t  
620 PHX:PHY:PHA:LDA#218 :LDX#o 
630 LDY#255:JSR byte:PLA:%Y 
640 CPxllO:BME xduit:WE 
650 CbW227:BQ delP 
660 ml35:W rogy 
670 CMP11137:BEQ rightP 
680 W 2 1  :m ctrlUP . 
690 m#136:EK! leftP 
700 -139 :W upP 
710 m C 1 3 8 : q  dcwnP 
720 WO :BB2 alt 
730 .altret W 1 3  :W jlmp 

740 WC9 :m tabP 
750 W 1m:BCS asciip 
760 CMF#O :m lwp 
770 m 3 1  :B% l00g:BRA vdu 
780 .*it pwt 

790 .vdu JSR osa 
800 BRA l00g 
810 .jm JSRosa:STA (hffer),Y:m 
820 .exit PHP:PHY:LDA#4 :W#O 
830 tmr oldCur:JSR byte 
840 PLY :PLP:LSaA#O :Rl'S 
850 .delete CPXP0:BNE dmnt:RTS 
860 . dmt  Sru temp:m:TAY 
870 .&l- CPY tm:W k i t  
880 4 LDA(hffa),Y:DEY 
890 mlbf fer) ,Y 
900 m:INY:BF!A d e l w  
910 .dexit DEX:W:IDA#8:JSR oswch 
920 n#l :JSR refresh:RTS 
930 .ropy Slrr terp:TXA:TAY 
94 0 cm t m : B E Q  mogy 
950 .cl- INY:CPY tw:W cexit 
960 n ( b f  fer)  ,Y:m 
970 SrA(hffer1, Y 
980 INY:BRA cloog 
990 . cexit DEY:m#l:JSR refresh 
1000 . n w  JMP lcop 
1010 .r ight STY temg:CPX temp 

1020 m norght 
1030 INX:raA#g:JSII oswch 
1040 .norght &P loop 
1050 .left CPX#O:m noleft 
1060 DM: m#8 :JSR oswch 
1070 .noleft 3Me lm 
1080 .ctrlU CPX#O:m endll 
1090 JSR delete 
1100 BRA ctrlu 
1110 .elm JMP loog 
1120 .up LDA#8 
1130 .uloog CPX#O:m endU:JSR oswch 
1140 m: BRA ulmp 
1150 .dcrwn STY teup:LDA#9 
1160 .dlmp CPX temp:rn endII 
1170 JSR G~~~:INX:BRA dlwp 
1180 .ascii  PHA:SBC lm:U4P high 
1190 PLA:BCS endU:m#13 
1200 m endtr:CPY keg 
1210 PHY:fPIA:sm temp 
1220 .slow CPY tw:W aexit 
1230 Dm:LDA(bllffer) , Y : m  
1240 STA(hffer1 ,Y:DEY 
1250 BRA aloop 
1260 .aexit PLA:SrA(hffer) ,Y :PLY :INY 
1270 IDAi0:JSR refresh:m#9 
1280 JSR C S W C ~ : ~ : J M P  loop 
1290 .beeg LDAi7:JSRoswch:JMP l q  
1300 .refresh 
1310 SE4 rsg:STY temg:TXA: WY 
1320 .rlmp CPY ten~:m rexit 
1330 LDAlhi fer )  ,Y:JSR oswch 
1340 N:BRA r l m p  
1350 .re& W:LDA r s p : W  noins 
1360 LDk#32 :JSR a&: INY 
1370 .noins Srx tw:LDA#8 
1380 . b l w  CPY tm:BEQ k i t  
1390 JSR d : E Y : B R A  bloop 
1400 . k i t  PLY:RTS 
1410 .getgar LDA garml:CMPC&lO 
1420 EX3 gpar:JSR kad 
1430 . gpar LDY#O : LDA (garam) , Y 
1440 m h f f e r : I N  
1450 LIIA ( p r a m ]  , Y : STA h f  f er+l 
1460 INY:mA(param) ,Y:STh max 

C o d h e d  otl p a s  4% 
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Days and Nights in School 

VISUAL AIDS The first thing to take advantage of is an 
As the VDU display of the Earth is two opportunity to recall a little geography, 
dimensional, it is of considerable help simply asking pupils to point a finger at 

Byon Blessed aptaim how he has &m wing U BEEBUG classic 
in his clammm 

Artificial satellites have been 
around for many years now, 
but it is only recently that we 
have had a chance to teach 
about them in the classroom in 
the context of Information 
Technology. This article gives a 
few ideas about how one of the 
BEEBUG BBC/Archimedes 
computer programs can be 
used to highlight important 
features about the Earth, Sun, 
and man-made satellik. 

THE WORLD BY DAY 
AND NIGHT 
This program was published 
first in BEEBUG June 1987 

No.2), and now also 
been modified and an 
h c h i d e s  version appeared 
on the RISC User Volume 4 
Special Disc (published 
November 1991). It is an 
excellent program, which has 
great potential, opening up 
many thought provoking 

B 
~ h ~ m , - ~ ~ m k a f a e a ~ h  ~ + l t o d ~ w ~ ~ .  
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h-, 

U m h e ~ ~ m ~ ~ q ~ r  
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kbmiC- 
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avenues to explore. It allows the user to with explanations to have a large globe 
specifya date and time, and then available,andatorchtorepresentthe 
displays a map of the world, showing Sun. 
which areas are in darkness and which in 
daylight. Other display features include THE WORKSmET 
overlay lines depicting the Equator, the Reproduced here is a sample worksheet 
tropics, and lines of Iongitude. Don't which has been developed for use with 
worry if you don't have a COPY; BBC the program, and this can be 
version L available on the BEEBUG 10th photocopied and used by pupils to 
Anniversary disc. provide a written record. 



Days and Nights in SchooI 

such things as the Equator, the tropics, 
Great Britain, the oceans and continents. 
It is also useful to reinforce the meaning 
and difference between lines of 
longitude (for east-west measurement, 
and for the relative time of day), and 
lines of latitude (for north-south 
measurement, seasons, and length of 
daylight period). 

SUNRISE AND SUNSET 
This section introdurn the concept of the 
Earth's rotation every 24 hours, and the 
direclion of spin must be established. As 
you look at the map, the Sun would 
propss to the LEFT (this can be checked 
by typing in two times, 1 hour apart). 

Using the present date and time as an 
exa&pIe, the computer screen will show 
a full 24 hour period from left to right. 
The band of yeIlow on the map 
represents areas in daylight, but the edge 
of this band also shows whew the sun is 
r i s i i  and where it is setting. If we're at 
scl-1001 now, where might people just be 
getting up? Where might they just be 
going to bed? 

TIME OF DAY 
Knowing the time in Great Britain, what 
time is it now in New York, Los Angeles, 
Tokyo, Jerusalem? For this question, 
pupils will need to know where the 
places are on the map, and that times 
change 1 hour for every 1 5  of longitude 
exist. 

HOURS OF DAYLIGHT 
This is an interesting topic to 
investigate, and the reasons for the 
variation should be discussed. It is 
worth explaining what people mean 
when they say that 'the days are longer 

in Summer than in Winter', maybe by 
quoting this statement, and asking for 
responses. Some may find the idea of 
proportions difficult, but no opportunity 
should be lost - back to your torch and 
globe! 

Using the present date and time again, 
focus attention on your home town, and 
you will be able to work out how many 
hours of daylight to expect. This is done 
by measuring the whole width of the 
picture (call this l'), measuring the total 
width of the yellow (daytime) areas 
across the line of latitude passing 
through your town (call this 'D'), and 
finding the value of 24*D/L. This 
exercise can be repeated for different 
latitudes or cities using the same date. 

THE LAND OF THE MIDNIGHT 
SUN 
Here's a chance to bring Wimos into the 
discussion! Where is this region, and 
why is it called this? 

HOT COUNTRIES 
It is quite enIighknhg and amusin%, to 
ask what it would be like at the point on 
the Earth where the sun 'blob' is shown 
on the VDU. The Sun, of course, is 
directly overhead, and it will probably be 
very, very hot! %IE am countless things 
which could be bmught up at this point, 
but climate is the obvious one. DO 
children who Iive there h o w  what snow 
is, for example? 

INVESTIGATIONS 
As pupils gain experience using the 
program, short investigations can be 
given. For example, where will the Sun 
be overhead at  a certain time on 

Continsred on page 28 
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Last month the main outline of the 
spreadsheet was presented. This month's 
listing will compiete h e  program providing 
valuable new ihdiom. 

Providing the line numbers were followed 
h& month, you should be able to enter this 
month's program directly on top. Before 
entering the listing given here, load in 
SHEETI from last month. Then when you 
iypehpart2,ubingdwlineIlurnbeff@pn, 
you will add the correct lines to part 1. 'Ihe 
completed program should be saved as 
DSHEET. Alternatively you could type in this 
month's listing. *SPOOL it, load SHEETl fhen 
*EXIT tfiis listing on top of it, 

Forhula :  

THIHGS R 
B I T S  B 

PIECES C 
D 
E 

G 
H 
I 
J 
K 

L 
n 
H 
0 

Formula. 
Uindou(  

R o u  T i  t l  

T U E  
0 .  PO 
0 . 4 4  
0 . 0 0  

where it could be formatbed with text. You 
should note that the spookd file may 
contain some extra characters at the end of 
each line. In Word& t h e  appear as pad 
characters and can easily be removed using 
sarch & Replace. 

Option 3, Print Whok Sheet, provides the 
standard format for options 4 and 5 
(Windows are explained below). On 
pressifig3thescreenwillclearandprinting 
will immediately begin. Because a printer 
has a limited width the spreadsheet is  
broken up into as many pieces as is 
necessary to complete the job. Note that a11 
the rows will be printed before going on to 
the next $et of columns. 

EDIT FUNCTION 
A great many new functions have been 
added to the main editing screen of the 
spreadsheet lb remember which function 
keysarewhi&,usetheHreysttippiovided 
Remember that all references to cells are 
made by using tfie twdenm codes 

REPLICATION 
This is a powerful function which saves 
reptition in entering a number of similar 
fomulae. Imagine you enter into cell AD 

R d d t n g T I t l e s t o ~ d C o ~  the formula '(AA-ABYAC'. Note that the 
formula is in the same column as the 

NEW OPTIONS 
variables (numbers) in the formula. If you 
wanted to do the same calculation on thee 

the options on the main menu are now other sets of data, h columns B,C,and D. 
available, Mudjng and On W you might spend a long time typing in 
to either option you will be asked to supply similar formulae. You could however 
a filename. When saving a check will be replicate the formula in AD and get '(BA- 
made to see i f  the file already exists. BB)*BC* in BD, '(C~-cg)*cC' in CD, and 
Assuming no problems, the spreadsheet will '(WA-DB)*DC' in DD. NoC that replication 
be saved, or a new one loaded. deals with rows in the same way. 

The remaining menu options are a l l  related To replicate a cell press bey f1. This will 
to printing, including option 5, Sml. The prompt you fox the cell to be replicated. 
main use for a spwled spreadsheet is la load Once entered you will be prompted for the 
the output into a suitable word processor location of the final cell the iniM cell should 
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Data Sheet 

be replicated to, h the example above it 
would be from cell AD to cell DD so that AD 
is replicated in BD, CD and DD. RepIication 
will only bke place if  these two codes are in 
either the same row or the same column. 
Note !hat there might be a slight pause as the 
computer does i b  calculations. 

FORMULAE 
Last month I mentioned one exba function 
which could be achieved by pressing fO 
followed by another key. The extra key is fl, 
and it allows the replication of any cell into 
the present location. You are prompted for 
the location of the cell to be replicated, 
again in the either same row or column. 
The aim of this is to provide quick access to 
replication if you are on the correct cell. P 
A second useful function has been added 
to the main formula enhy routine. Instead 
of entering 'AA+AB+AC+AD', you can 
now enter 'S(AA,AD)'. The 'S' represents 
'Sum' and the AA and AD define the 
inclusive range of cells to be sumpled. The 
two cells must either be in the same row or 
column. The whole function is 
automatically surrounded by brackets 
when it is converted, so it may be 
multiplied or divided d i rdy .  Ensure that 
the format for Sum is followed carefully, 
otherwise it mlght be rejected and removed 
from the formula. 

WINDOWS 
Windows are one of the most important 
means of manipulating data in the 
spreadsheet A window consists of part of 
h e  sheet which is singled out from the rest. 
It cm be any size up to the maximum sheet 
size. A trio of commands is provided, as well 
as those in the main menu, which work only 
on the current window. 

The window is defined by pressing f4. At the 
prompt you must enter the top left corner cell 
of the new window, then the bottom right 
corner cell. If successful the menu bar at -& 
bottom of the screen should change to show 
Windows(AB,GH) or whatever you typed. 

Also, you should notice that the reference 
letters around the screen which locate the 
cells are now white outside the new window 
(they were green before because the window 
was over the whole sheet). 

'Ihe window can be re& to cover the whole 
of the sheet, its normal pwi- by pie- 
# twice. The first special window command 
allows you to clear a window. This will set 
every cell within the window to WO. Because 
of its power this option has a safety check on 
it. To use it press M followed by f3. You can 
use this to char the e n h  spreadsheet. 

, . .. D ATFl S H E E T  
t o r ~ u ~ l a : u ~ ~ k 8 + ~ i c  

n o . 0 0  0 . 0 0  0 o . 0 0  6 .00  
N .. . 0 . 0 0  . 0 . 0 0 ' -  4 . 9 4  , 0 . 0 0  

' 0 .  0 : o o  . 0 . 0 0  b . 0 0  0 . 0 0  
Fornuln.Eoto,Replic4t~.Ev~lumtr.,Titles 

ldindou(AA-,ee, , ,nutonov*< > . S i z e r R e >  
Y o u r  Chairs ? '  , . 

The second special command copies a 
window. As you would expect, this aUms 
small windows to be copied h one part of 
the screen to another. The copy may take 
pIace in any direction, but must not overlap 
the original. To use this function press f4 
followed by f5. You will be prwnpted for the 
cell where the top left hand corner of the 
copy will be located. If the location is not 
suitable, no mpy will iake place. 

'Ihe third command is, in fact, a repeat of the 
Print W h h  option in the main menu. It is 
accessed by pressing f4 followd by f6. This 
will print the window using the same 
technique as the main print routine, Le. all of 
the rows for the first few columns, then the 
rows for h e  next few columns, etc. Note that 
both window commands from the main 



Data Sheet 

menu work using the current window, and 
that to spool the entire sheet you must reset 
the window to full size. 

OTHER COMMANDS 
Goto is used by pressing f2. This wiIl 
transport you bo whatever cell you give at 
the prompt provided. The evaluation of a 
spreadsheet can be achieved by pressing 0 
or Copy. Key B provides an alternative 
method of returning to the Menu. It is also a 
buffer key between the keys in use and 
Break, which is not -wed, so be careful! 

will not be harmed, but it will be ignored. 
Evaluate will work faster if it doesn't have to 
work through lots of zero cells. The Sane 
command will also save only the active part 
of the sheet, thus red- disc space taken. 
Remember, any data outside the active 
iegion will not be saved Note that setting a 
maxjmum size like this will always reset the 
windows. 

A NON 8 
T H I N G S  A lQQ.00 

B I T S  B EQQ.00 
P I E C E S  C 140.00 

? D  0.00 
E 440.00 
F 0.00 
G 0.00 
H 0.00 
1 0.00 
J 0.00 
K 0.00 
L 0.00 
n 0.00 
n 0 . 0 0  
0 0.00 

F~rmul+,Cote,Repl 
Yindow<AR, B @ ) ,  Au 

Your  Choice f 

. , 
T U E  C U E O  

30.00 e 3 . 0 0  
20.00 34.00 
10.00  m e . 0 0  

0 T H U  
1 2 . 0 0  
34.00 
45.00 
Q. P O  
91.00 
9.00 
0 .  00 . 0.OP 
0 . 6 0  
0.00 

' 0.00 
0 .oo 
0.00 
0 :oo 
P.QQ 

T i t  l e a  
r r )  . 

Bach row and wlumn can have a title. Row 
tides a= set by key f7, column titles by key f8. 
Pressing either key a l l o h  you to enter the 

titIe fox the row or column that you are 
currently on. The title is not usually very 
long, ib length determined by the oolumn 
width selected. The computer will beep if 
you attempt to enter too many letters. If 
accepted, the title will be immediately 
shown on screen. Titles are also saved on 
disc 

The PbnnuIa RepIicaied Horizmally 

When entering a long list of data, the 
command Automove can be useful. This 
works by automatically moving the cursor 
either a m  or down every time you enter a 
n u m k  It works as a three way toggle. Press 
f5 once, and the menu bar at the bottom of 
the screen will show a right arrow for right- 
hand movement. Press f5 again and the 
menu bar will show a down arrow, for 
downward movement. Pressing 6 again will 
return -the system to normal with no 
movement, as shown by no arrow after 
Auhnmue on the menu bar. 

The command Size allows you to limit the 
active size of the spreadsheet. To do this 
press f6 and enter the new maximum size 
@oHom right corner cell to use). Only the 
portion of the spreadsheet within this new 
maximum size is then active. Data outside 
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USER MODIFICA'I1ONS 
PROCUSBR at  the end of the program 
allows same customisation of the program. 
As mentioned before, the default column 
width can be altered. As well as this, the 
number of characters per line can be 
altered, and printer codes inserted. 

Havever, it is up to you to ensure that they 
work together. Alterations might typically 
allow condensed text, with perhaps 3 or 4 
more columns prinkd. 

Possible extensions to this program include 
new ioutines in the formulae similar to Sum, 
and an improved printer handler. Who 
bows what BEBBUG readers will come up 
with I 
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%,D) 
550 D C$=*R1 -TIRSP 
560 IT C$='G' mMCOCrrO 
570 IF C$="WB 
580 IF C$='Am 
590 IF C$='S' PROXAXSIZE 
600 IF C$=':" PROCTITLE(O,X%,"Colmn) 
610 IF C$='/' PWTI'IZgtl,Y%, "W" 
2000 m PR= 
2010 IF MW{@, P%+7,1)uw) PRXP3(1) 
:mm 
2020 IF FNPAIR(bED$(F$,F%+5,2)) 

(8) :m 
2030 PX2%=~:PY2%=PY% 
2040 IF FHPAIR(H@(F$,P%2,2) ) PRoCpCD 

(8) 
2050 l%=(PX%>W2%) -(PX2bPx%) 
2060 d={PY%>PY2%) -(W2bPY%) 
2070 IF WTrll'%=Om=O) VIKn:PRKKD{B 

) :mm 
2080 E$=E$+' (D( '+SIWS(PX%l+', '*SIRS(PY% 

l+*) '  
2090 REPEAT: P%PX8+T%: FY%=PY&U% 
2100 E$=E$+"+D('+STR$(PX%)+', 'tSTR$ 

)+ ' lrn  
2110 (PX%=P~%ANDPY%=PY~%)O~(E$ 

l S 4 7  
2120 E$=@+' 1 ':F%=P%+7 
2130 PNDPROC 
2140 : 
2150 DEP PROCSRL(P 

2160 IF mMR(FNIN(:Rerdicate SQmre', 
2 ) )  m:= 
2170 IP P X % m R P Y % = Y %  RWREP(PX%,PY% 

) :ELsmm7 
2180 mPRW 
2190 : 
2200 m ~ I R X % , R Y % )  
2210 F$=F$(Rx%,RY%) 
2220 @=A$ (W%) :N$=A$ [Y%) :&=l 
2230 IFRY%=Y% O$=P$ (m%) :@=A$ (X%) :B$=o 
2240 P%=O:C%=O 
2250 REPBAT: P%=P%+~ :EB=PNPAIR [MID$ (F$, P 
%,a) 
2260 m=' 1' 
2270 IF l?X$='l' C$=l 

2280 IF H=O Pr%=O IFMID$ (F$, P%&%, l)= 
Q$ F$m$(FS,*+B%-l)+a+MIaIFS, 
+l) 
2290 
2300 UNTIL D=1 ORPkl=LW(F$) 
2310 
2320 : 
2330 m -P 
2340 IF FNPAIR(FtlUJ('~eplicate Sguare', 

a ) )  V D I X E X ~ D ~  
'2350 RA%=PX%: PB%=PY% 
2360 IF PNPAIR(m[ 'F rCaP  'tPX$+PY$+ t 
0 Sguare',Z)) VIXn:ENDpROC 

2370 IPC%=m%:RD%=PY%:Y%r(W%>RC%l-(K%> 
W) 
2380 W%= (RE%-) -(E%*%) 
:2390 N3T(V%=Om=O) W : R D P R W  
'.a400 lX%=X%:TY%=Y%:X%=RA%:Y%=RB% 
:8410 REPEAT:X%=X%+V%:Y%=Y%~W% 
;>420 P R W R E F [ R A % d R B % ) : m  
1.2430 IIWmL ==RC% AND -=RE% S : 

> 2440 X%=TX%:Y%=TY%:PlWPOG I :  
~1450 i d  

, 2460 : 6; 
:a470 m PRXWNKM 1. 

:2480 IF F?WAIR(IWIN('Window, Tog  eft 9' 
~ ~ , 2 ) ) = 2  Vnn:r4amoc 

2490 IF K$=" PRKW2:- 
2500 Wl$=PX$+PY$:HA%=PX%:WB%=PY% 
2510 IF PNPAIR (m ( %tm Right mar 

em, 2) ) =0 Mz$=Px$+PY$ :WCB=rn:rn=PY8 
2520 TP W % M M R W B % ~  VDJ7:pWmEET 
2530 -:- 
2540 BJDPROC 
2550 : 
2560 DEF F R K W  
2570 IF E$=" m 

. 2580 IF Pa='E' -0:- 

. 2590 IF pxS='hu -W:- 
2600 E fX$='W -:-:PR 

CammMR 
2610 P PX$='S' PROCPRIUl'~%,WB%lWC%lW 

m l l l  :ERmmEm:- 
1620 WDPROC 
2630 : 
2640 W PWMKXR3 
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2650 LP ENIN( 'Clear Window, Are Yau %r r 

2800 NEXT, 
2810 mPROC 
2820 : 
2830 DsF RJWNC(A%,H) 
2840 IF A%>-*% M h%<--X% e = W B %  A 
D B&- m = 1  
2850 =O 
2860 : 
2870 DEF PtMaKrrO 
2880 Ip PNPAIR(FMN(4G~t~ Sguarem,2)) V 
D7 :- 
2890 X%=PX%:Y%=PY%:~=-l:SYB=Y%-7 
2900 Ip sX%m%-m SX%=HX$- 
2910 IF =<l ==l 
2920 IF S%Mf%-14 SY%=MYB-l4 
2930 IF SY%<l -=l 
2940 
2950 
2960 : 
2970 PROcAvrCarnvE 
2980 A M % = ( A M % + ~ I ~ D ~  :m=(m=l) :*=(AM% 
2) 
2990 

3000 WOPROC 
3010 : 
3020 MF PROCP6FXSIZE 
3030 m%=W:TY%a:m=b!A%:W%*% 
3040 h%=PNPAIR(m('Bottan Right Sgwr 

e in Usem,2)] 
3050 M K % = T X % : M Y % ~ % : I F A ~ 5  W%< 
5 m:mHIOC 
3060 M%=PX%:MY%=PY%:MS$=PXS+PY$ 
3070 IF X % M %  OR Y b W %  X%=l:SX%=l:Y%= 
l:SI%=l 
3080 m:-:- 
3090 DlDPlW 
3100 : 
3110 m PW3IlW(A%,B%,C$) 
3120 C%=CW%-3+A%:F$=!WN(C$tm Titlem,C$ 

) 
3130 IF F$="" EMDPIEOC 
3140 TS(A%,B%)~I~$(S$+FS,C%) 
3150 PRWXREW 
3160 mPROC 
3170 : 
3180 : 
3190 IlEF 
3200 PROCCLS:PRINITAB~5,9)CHR$131'Load 

Pilenm ' ; :INPVPU? 'F$ :m=" WDHWC 
3230 A % = O : W m I F $ )  :E%-O INNP#Z,C$ 
, A% 
3220 IF C$dDso mk6 ORAB>lO 
:Vw?:mPAOC 
3230 CN%=h%:INFiFHX,MX%,IdY% 
3240 PDR %=l TD M % : m  V%=l 'PO 
3250 -2, D(vB,w$) ,PS (v$,@) ,@(*,W 

%) 
3260 HET, 
3270 F O R V % = l ~ % : I ~ Z , T $  (O,V%) :NEXT 
3280 P T , R W $ = 1 M M Y % : ~ Z 1 ~ ( l l ~ )  :NEXT 
3290 -2 
3300 EIS$* (m) +h$ (m%) :-:@%=A 

7% 
3310 mPROC 
3320 : 
3330 m m V E  
3340 m: ~ h B ( S , 9 ) ~ 1 3 1 m S a v e  
Fil- ';:ItWTm? '~ : IW$=** BmPROC 
3350 Z=OFEtW(F$) :CLME#Z:TFZ>O m 
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T mm 
3360 Z=OPEtWT(F$) :PRIM%, *C6*,C&,&E% 
#MY% 
3370 FOR W%=l TO m%:FCIR V%=l TD m 
3380 eRPrr#Z,D(V%,W%) ,F$ (v%,*) ,  E$(V%,W 

%l 
3190 NEXT, 
3400 F D R V % = l ~ % : P ~ Z , T ' $  (O,V%) :NEXT 
3410 F O R W % ~ l ~ : P R ~ Z , ~ f S ( 1 , W $ )  :NEXT 

. 3420 
3430 B4DPROC 
3440 : 
3450 m RKONT 
3460 PRINiWl(4, 111CHB$13lmFile mists, 
Continue ' ; :INPUTm? 'CS 
M70 IF L~FT$(C$,~)I>~Y =l 
3480 =a 
3490 : 
3500 DEF 13XERWih%,B%,C%f D$,%) 

3510 WU28,0,21,39,4,12 

Desktop Publishing on Acorn Systems 
What are the component parts of a DTP system? 
How can I do DTP using Acorn computer systems? 
How g o d  are they cornpared with Mac's and PC's? 
How much will it all cost? 
Where can I go for expert advice? 

AI1 these questions and more are answered in the booklet, "Desktop Publishing on 
Acorn Systems", published by Norwich Computer Services, price 75p (inc p&p). 

TO get One Wpy, fme of charge, write to us 
stating "I saw your advertisement in Beebug 
magazine. Please send me a free copy of your ..................... .. ............................................ 
D'T@ booklet". Alt-tidy, just fill k the 
coupon opposite and send it to ... Address. ........................................................... 

Norwlch Computer Services 
96a S,m, Nonnrlch NRS 
Phone 0603-766592, Fax 0603-76401 1 

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

.................. ". ......................................................... 
................................. BB F=ostda.. 



Fiddling with Field Lines 
DavSd L o u d a  WiUiams m t s  a p m  that will be mqful in the 

classroom, but wfll also interest othw madem, 
INTRODUCTION 
Most people have sprinkM iron filings 
on a bar magnet and seen the magnetic 
field lines revealed. This program 
calculates the pattern of electric field 
Unes surrounding po@ charges. These 
too can be revealed physically, usually 
by dipping electrodes (pieces of wire) 
into a shallow d i i  of oil with semolina 
particles sprinkled in it, and placing 
quite high voltages across the electrodes. 
This program allows you to enter a 
number of point charges, and you can 
spec* the position and charge of each 
point; the field lines can then be 
displayed. To display a field line you 
choose a point on the screen and the f i d  
line passing through this point is drawn- 

ENTERING THE PROGRAM 
The program will work on a standard 
Model B as it is, but b e b ~  it will run on 
a disc system PAGE has to be lowered. If 
you have a disc system on a BBC B, type 
in the program and save it to dim under 
the filename Charges. Then type 

P ~ 1 1 0 0  
CHAIN "Charges' 

Master Owners can simply CHAIN the 
pmgram from diic. 

LIMITATIONS 
With PAGE set to &l100 the maximum 
numberofpointshtcanbeenterdis9. 
Lowering PAGE will allow you to increase 
this number, but you may then have to 
sacrifice the use of some of the disc 
commands while using the program. If 
you have a tape system (or you are using a 
Master) you will be able to inc~ase  the 
maxhnum number of points if you wish 

USING THE PROGRAM 
When you run the program, the four 
words CREATE, EDIT, LIST and 
DISPLAY are shown, and the cursor keys 
and Return can be used to select one of 
these. 

If CREATE is selected, a cross will 
appear which can be moved around 
using the cursor keys - for h e  moment 
k p  it within the box at the centre of the 
screen. Pressing Return will select this 
point, and you will be asked to enter '+' 
or '-' to makes the charge positive or 
negative. Entering '+' will make the 
point have a charge of '+l' (compared to 
the other charges). The magnitude of the 
thaw can be redefined before entering 
CREATE by pressing Tab, upon which a 
window will appear and the m charge 
magnitude can be entered; i.e. if the 
magnitude is ~t to 4 then on pressing '+' 
the charge will be set to '+4' 

SeIecting EDlT allows you to edit points 
already entered. Thii can be done by 
positioning the cursor on (or very dose 
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to) the point you wish to change. P m s  The box at the centre of the scmn shows 
Return and the point will be 'picked up', the limit to the extent of the field lines. 
and then move it to wherever you like The size of the box can be changed by 
and press Return again, before pressing pressing 'B' before entering one of the 
'+' or '-' as with editing. The magnitude four main options. Changing the size of 
of the charge will be that previously the box does not change the field lines, 
defined (default value is I). In this way but allows them to be drawn over a 
the charge of any previously entered Iargerarea. 
points can be altered. 

THEORY 
Selecting LIST produces a list of the The force ac- between two stationary 
charges, and their positions on the point charges of charge q l  and q2 is 
screen. This can be especially useful givenby: 
before editing @II~S. F=(ql*g21/ (4*PI*E*r2) 

where r is the distance separating the 
charges and E L the physical constant 
'epsilon nought'. The force is said to be 
proportional to l / r a .  The force is 
directed along the line joining the two 
forces. Hence, if the distance and 
direction of each of the charges is hown 
(from a specified point), the force due to 
each charge can be calculaled. By doing 
the correct vector sum, the direction of 
the force can be found, and the direction 
of the force is parallel to the field l i i .  
This calculation (which is the basis of the 
entire program) is performed by 
rmdireclion(Cx,Cy,p%), w h e ~  Cx d Cy 
arr the co-ordinates of the point at which 

DISPLAY will draw the charges as dim h of h field h ,-al,-ulaM. 
instead of pohis. You are then prompted and vy am h output from 
to enter a point on a field line. Position and giw the direction of field (Vx,y). 
the cursor m ~ w h m  You like (exm~t on The function returns the length the the 
a charge) and press Return; a field line vector (vx,h). 
will then be drawn. This wilI be repeated 
until you press Space instead of Return. By calculating the direction of the field at 

a point, drawing this vector and then 
Shift-Escape will allow you to quit the repeating for the point at the end of the 
program. S-Escape will save the screen last vector, an a P P ~ ~ a ~ 0 ~  to the field 
under the filename s m ,  allowing you l i i s  is drawn. 
to t a k  a usnapshota of the screen i t  iny 
time. In order to recover such a screen Tl3CflNICAZ. NOTE 
W: To increase the maximum number of 

, a  

MODE 1 
"screen" 

charges, change the value assigned to the 
variable mxk% in line 110. 

Beebug June 1992 
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L 0  m Program Charges ( . _  . ,. m U 

20 RB4 Ver s ion  B 1.0 
30 RFM Author mvid kmdes willi&i% 
40 RBi BEEEDUG June 1992 
50 prosram Subject to Copyright 
60 : 
100 ON ERROR GOTO 230 
110 MODE1 :rmxcR%=9 :DIM chrge (3,  -h$ 

+l) :PROCinit 
120 PROCinitscreen 
130 : 
140 REPEAT 
150 a%=FNchcose (A%) :h%*% 
160 IF a%=O PRDCcreate 
170 IF a%=l PIMCedit: 
180 IF a%=2 PROClist 
190 IF a%=3 PROCinitsaeen:PROCDfield 
200 W I L  FALSE 
210 m 
220 : 
230' IF ERR017 m:PRmm at line " 

; ERL :EWD 
240 IF ERB=17 AND INKBY-1 m 
250 IF ERR=I7 AND INKRY-82 OSCLI*SAVB 

screen 3000 8000':GGM 120 
260 IF B 1 7  W,4,7:GOT0120 
270 END 
280 : 
1000 DEF PRoCinit 
1010 VDU23,128,0,56,124,254,254,254,124 
,56 
1020 blankS=SPRING$(38, CHRS32) 
1030 charge~Ol0)=l:charge(0,1)=640 
1040 charge(1, l) =512:A%=O:E%=O:out%=O 
1050 x1=340:~2=940 :yi=712 :m=3ia :C=I 
1060 ENoPRoC 
1070 : 
1080 PROCinitscreen 
1090 GCOL0,3:COLOUR128:US:ER~Line 
1100 COzICwR128:WiE16,976:CWAWl263,976 
1110 DRAW1263,48:DRAW16,48:CWAW16,976 
1120 P R ~ : m a x % = c h a r $ e  (0,O) 
1130 PROCdisgPointer 
1140 ENDPROC 
1150 : 
1160 DEF PRQCPogLine 
1170 C O ~ 1 2 8 : ~ 1 , 0 , 0 , 3 2 : C O ~ 2 9 : C  
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. m : P R I K T ; B  CRBhTE ' ; : C O U 3 ~ 1 2 8 : ~  
SPC3;:COIXHIRl29:PRINTU EDIT ';:-W28 
:PRWISPC3;:CWIK1R929:PRIWP3 LIST ";:COL 
.OUR128:~PC3; :COUWR129 :PRIM?* DISK 
;AY ' :-l28 
1180 ENDFRO2 
1190 : 
1200 m -eIg%) 
1210 *FX4,1 
1220 *FX138,0,32 
1230 REPBAT:g%=GW 
1240 P g % = W  7 p%=g%+l 
1250 IP g%=136 'THE4 p%+-l 
1260 IF g%=66 PR- 
1270 IF q%=9 PRW&mg&axge 
laao n p b 3  
l290 IF m0 p%=O 
1300 FkKDieiCe(B$) :WlTL g%=13 
1310 C X ) m 2 8 : m : * F X 4 , 0  
U20 =p% 
1330 : 
1340 aep ~isgChoic&(p%) 
1350 - i ne :m31 :COWRO 
P360 IF p%=OmAB(1,0)' CREATE ' 
1370, IF p%=lPRIWPTABIlZ,O)' EDIT ' 
1380 p%=2- (21,O ) LIST 
1390 IF p % ~ p ~ ~ ( 3 0 , 0 )  ' DISPLAY ' 
1400 m m 2 8  : c o r n  : mmm 
1410 : . 
1420 DBF PRWcreate 
1430 Winitscreen 
U40 IF charge~O,O)xncsh% W:BJDPR[](: 
U50 IF E%=TRIE PlWDisgfltoice(1) ELSE 

mispCh0ice (0) 
l460 S R m ( D 1 3 1 )  mter ~ h k . ~ ;  
1470 a%=REetPoint (charge(0,charge (0,O) 
'l ,charge (1, charge (0,O) 1) 
1480 IF a % = 3 2 ~ R m ~ B ( 0 , 3 1 )  blan&; : m P  

m2 
,1490 GCOLO, ~ : ~ ~ , x , Y : P ~ A B ( o , ~ I )  3 

Plus or minus (+/-l 7'; 
1500 REPBRT:~%=GFPIIF @=MC*+* qR @=A 

$Cm-' OR g%32 exit%- EISE exit%=FhL 
SE 
1510 W I L  exit%- 
1520 PRIMlTAB(OI3l)bhk$; 
1530 IF g%=32 ?HEN GCOLO, O:m69,x,y :E 

23 
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2370 WDPROC 
2380 : 
2390 DEF PRKDfield 
2400 G%=chatge(O,ChargeIO, 0) 
2410 H%=chargell,charge(O, 0) 
2420 IF charge(O,OI=l VIKn:mPROC 
2430 ~OCDi@mice{3):PROCdispBlob 
2440 REPEAT:PRINITAB(0,31) 'mter p i n t  
on field line. " ; :a%=FWetbint (G%,H%) 

2450 IF a%=32 m 2550 
2460 PRINITAB(0,31) b l m ;  :G%=x:H%=y 
2470 FOR p%=-l TO 1 SIEP 2 
2480 b x : C y = y : m  &,Cy:out%.PAtSE 
2490 MOYE a, Q: wt%=FALSE:I(EPEAT 
2500 a=FPldirection{Cx, Cy,g%) 
2510 IF a<>O Vx=S*Vx/a:Vy=5V/a 
2520 Cx=CX+Vx:Cy++Vy:ORRW Cx, Cy 
2530 mIL Mist (Cx,Cy)c400 OR &d1 0 

R &X2 OR m y 1  OR W Y 2  OR a=O 
2540 NEXT p% 
2550 PRINITAB(O,3l)blank$;:mL a%=32 
2560 RWdispB1ob:EM)pROc 
2570 : 
2580 DEF mist ( S X , S ~ )  
2590 ~10000000:WR u%=l TO charge(0,O) 
2600 d= lcharge(O,u%) -Sx)^2+ Icharge(l,u% 
-*l "2 
2610 IF &D 'IHe3 tkd 
2620 NEXT:=D 
2630 : 
2640 DEF PROCifs 
2650 Ip $%=l36 m m - 4 :  IF INKEY-1 
sx=&-12 
2660 IF g$=137 m Sx=Sx+4:IF INKEY-1 

*&+l2 
2670 IF @=l38 THEN Sy=Sy-4:IF INKZY-1 
Sy=Sy-l2 
2680 IF g%=139 THPN Sy=Sy+4:IF INKEY-1 

Sy=Sy+l2 
2690 ENDPROC 
2700 :; 
2710 DEF PROClist 
2720 CLS:PRINPSPC7; :03WX?129 
2730 PRINTm List of charges present: " 
2740 COIXWR128 
2750 IF charge (0,O) =l FRINP' ' SFClO'No c 
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harges p ~ e n t  ! h :00T02810 
2760 PRINP' '"m the printer (Y/N)?'; 
2770 @=GET:IF g%=89 OR @=l21 W 8 9 , 2  

&LSE VUJ78 
2780 PRIWT' ' 'SFC8*XmSK9'YaSPC7mCharge' 
2790 FOR u%=l ID charge(0,O) -l 
2800 m m  charge(O,u%~,charge(l,u%),ch 
arge(2,u%) :m:W 
2810 PRINP' '#Space to mtinue. ' . 

2820 R3PEAT WWIL -32: PROCinitscreen 
2830 
2840 : 
2850 m PROCchangeChrge 
28 60 a%=3 : b%=20: c%=30: dC6 
2870 vrw28,a%,b%,c%,d% 
2880 COLOURl29:CLS:CO~128 
2890 vw28,a%+l,b%-l,c%-l,d%+l, 12 
29110 PRm'Magnitude of  charge :';c 
2910 PRINT' "Enter new value: *; :INPUT d 
2920 IF h 0  c=ABS(d) 
2930 W26:PRKinitscreen:ENDPROC 
2940 : 
2950 W PROCedit 
2960 PROCinitscreen: PRmisWice (1) 
2970 F chargeIO,O)=l iW?:p.IDpIpOc 

2980 PR~(O,31)'Pwition cursor ove 
r desired charge."; 
2990 a%-tbint (charge (0, charge [ 0,O) 
),charge(l,charge(o,O)) 1 
3000 IP a%=32-(0, 3l)blank$; : m P  

m 
3010 u%=l:RWRAT 
3020 a%=charge(O,u%) :b%dwge(l,u%) 
3030 r%=Ia%-XI *2+(b%-y) "2 - 

3040 IF r%<300 out%=u& ELSE mt%=O 
3050 u#=u8+1 
3060 UNTIL mt%c>O OR u%=charge(O, 01 
3070 P R m ( 0 , 3 1 )  blank$; 
3080 IF o~t$=O VW7:PNI)PROC 
3090 charge(O,charge(O,O))=aB 
3100 chaqe(l,charge(O,O) )=b$:E%=m 
3110 PROCcmte:E%=FAZSE 
3120 charge(O,charge(O,O) )* 

3130 charge(l,charge(O,O) )=y 
3 140 PROCinitscreen:EJDPROC 

B 
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Mr Toad's Machine Code Corner 3 
More croaklngsfi.om our d & n t  amphibian. 

It is a well-known fact that toads are 
very cultured pond dwellers, so MCC 
this month deals with the production of 
Great Classical Music using just a few 
bytes of sknple machine code. The Toad 
Rom 90 makes Mr. T's Beeb play Land Of 
Hope A d  Glu y on power-up, and Mrs. 
T's plays the Archers' signature tune. 
Only an EPROM can do the trick on 
power-up, or possibly a !boot file on a 
Master of course, but you can have fun 
with tunes in other ways. 

The first thing to decide is how to 
produce h sound. On the face of it, the 
only way seems to be via OSWORD 7, 
but a glance at pages D310 to D3-14 of 
the Refemce Manual shows that ,this is 
far too complex for a mere toad - there 
has to be an easier way and this is it: use 
VDU 7 - LDA WJSR &WEE. OSBYTEs 
&D3 to &D6 will change the channel, 
volume, pitch and duration, in that 
order, or we can just poke locations M 6 3  
- W66 with the values, which is all that 
the OSBYTEs do. 

Unlike other machines of the same 
generation, the Beeb has a proper sound 
chip which can hold five sets of sound 
parameters in each of three channels 
(plus the 'noise' channel, which is no use 
for playing tunes), so our routine wilI be 
able to send off the details of up to 
fifteen musical notes to the sound chip - 
which takes a few milliseconds - then the 
6502 will be free to get on with other 
work while the sound chip does its job. If 
we need more than 15 notes we must 
either hold werythhg up while we wait 
for spaces in the sound queues to 
become free, or ttte following code must 
be timed with great accuracy to the point 

when it must hand over to the sound 
routine again. 

In fact, we shall see that at least two of 
these notes must be unheard, but 13 
notes can do more than you might W. 
The data h the listing will play the first 
two limes of the above-mentioned tunes - 
just set the label h h e  260 for the tune 
you want; Elgar or Archm. Incidentaliy, 
all limitations mentioned here apply 
equally to OSWORD 7. Mr. T knows that 
the books say 6 notes per channel, not 5, 
but you try it! 

HERB'S ONE I PREPARED EARLIER 
What we do is this. set up a neat line of 
four data values for each note, in the 
order mentioned above. h fact we only 
need to poke any given location when 
the parameter is to be changed, but the 
code is vastly simplified if we always 
read off and poke in all four parameters 
in a simple loop, then after each set of 
paramet- w e  call with A=7. 

CHANNEL 
Channel is 1,2 or 3 - easy. After channel 
1 is full, we switch to channel 2. Delete 
lines 380 and 430 of EIgar and try it. 
Chaos! The code sets all 3 channels up 
practically instantaneously, and they all 
play at once. The answer is to add a 
silent 'filler' - h 380, the first 'note' on 
channel 2, is silent (volume 248) and lasts 
as long as all the notes on channel 1 
combined, so channel 2 doesn't play an 
audible note until channel 1 has finished. 
Line 430 does the same on channel 3 
when 2 is full. That one, of course, has to 
last as long as all the notes so far from 
the start. 

Beebug June 1992 
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To avoid a slight clicking noise, keep the 
pitch of the 'filler' note the same as the 
one before or after. There's a drawback 
here - we now have only four audible 
notes on chamek 2 and 3, and no you 
can't use channel 0 for these 'fillers', it's 
never quite silent whatever value you 
use. 

VOLUME 
Volume should be a multiple of eight, 
128 being the loudest and 240 the 
softest; 248 is silent. Really we should 
do it in hex, but the pitch values are a bit 
easier in decimal, so just for once Mr. 
Toad has descended to that vulgar level. 
If you use any value not divisible by 
eight (i.e. any of bits 0, 1 or 2 set) you 
get silence, and values below 128 refer 
to an envelope. In the listing, all notes 
but 'fillers' have the same volume, but 
you can have fun tinkering with this 
parameter. 

PITCH 
Now let's deal with pitch - middle C is 
value 52, then go up  or down 4 per 
semitone from there. Mr. Toad writes in 
washable felt-pen on the tadpoles' piano 
keys, remembering to add 8, not 4, on 
the next white key if a black key comes 
between. He then plays the tune 
laboriously by ear,  jotting d o w n  
numbers now and  then while the 
tadpoles chortle with glee. Another 
problem: if two consecutive notes have 
the same pitch, as with the first two in 
'Land Of...', they play as one long one. 
Line 340 interposes a note of zero length 
and volume, which works a s  a 
separator. We really need another at  
'MOTH - ER of the free', but we'd run 
out of notes. The omission doesn't seem 
so bad in the middle of the tune, but try 
deleting line 340 to see what you think. 

DURATION 
For duration, use the figures in  the 
listing as a starting point, then do it by 
trial and error. If a crotchet is 7, then a 
minim should be 14 and a semibreve 28, 
but you can fiddle around with these 
values. 

Finally we need an end marker byte. We 
could count the loops, but Mr. T is too 
lazy. &FF/255 is harmless when poked 
into the channel variable, so we'll use 
that. 

This month's competition: write the 
parameters for a scale of  C major, 
beginning with pitches 52,60, .... The first 
incorrect solution opened wins all 
Granny Toad's old Eddy Grundy LP's. 
Next month, proof that Stonehenge is 
really a massive 6502 assembIer 
program left by small green creatures 
from the planet Tharg. 

10 R B i  Program Tune 
20 R B 4  Version B 1.0 
30 RPI Author Mr. Toad 
40 RBI BEBW June 1992 
50 F3-l Rcgram subject to copyright 
60 : 
70 FOR n%=0 TD 2 STEP 2 
l00 P$=&DWO:FBfkansient utility area 
110 [ OPT n% 
120 LDA #&OF 
130 LDX #O 
140 JSR & F P 4  \ flush hf fers 
150 LOY #&FF 
160 LQX #&FF 
170 .lwp 
180 INY 
190 IM 
200 CPX #4 \ have we poked in 4 yet? 
210 m next 
220 LDA #7 \ i f  SO, call 'BEEP' 
230 JSR &FFEE 
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240 Idmc 110 \ and set up for h263 again 
250 .next 
260 dgar,Y \ or 'Archers' 
270 STh &263,X \ pke in  parameter 
280 CMP #&W \ end-marker 
290 m13 l q  
300 
310 : 
320 . E l w  
330 NUB 1:BpIw 1 7 6 : m  101:EpuB 14 
340 SQUB 1 : m  2 4 8 : W  104:lQuB 0 \ 

s w t o r  
350 1:EQOB 1 7 6 : W  104:mUB 14 
360 1:EQUB 1 7 6 : m  1 0 0 : W  7 
370 EpuB l:= 176:q)OB 104:- 7 
380 EpuB 2:m 2 4 8 : m  104:EQUB 42 \ 

f i l l e r  
390 2 : m  1 7 6 : m  112:BpuB 14 
400 2:EQUB 176:EQUB 9 2 : m  23 
410 2:m 176:EpUB 84:El;lUB 23 
420 2:m 176:IQUB 76:- 26 
430 W 3:m 248:BplW 76:- 128 \ 

filler 
440 3:m 1 7 6 : W  72:EI;IuB 7 
450 m 3:m 1 7 6 : W  76:- 7 

460 EQUB 3:m 176:aW 84:Epn 14 
470 3:EQJB 176:aUB 64:EC)UB 23 
480 QUB 255 
490 : 
500 .Archers 
510 EpuB 1:EQUB 1 6 0 : W  9 2 : W  8 
520 EpuB 1:- 160:m 80:EpUB 4 
530 EQUB l :=  160:- 112:EQUB 7 
540 EQUB 1:m 1 6 0 : m  10O:EQUB 4 
550 EQUB 1:EQUB 160:BpuB 92:aUB 7 
560 EpUB 2:m 248:EpuB 80:EpUB 30 \ 

filler 
570 2 : m  1 6 D : m  80:- 4 
580 mUB 2:EQU8 1 6 O : m  6 4 : m  12 
590 2:BpuB 160:EQUB 9 2 : w  7 
600 2:- 1 6 0 : m  80 EpIw 4 
610 m 3:ES)UB 248:BpuB 8 0 : m  57 \ 

filler 
620 ~pb 3:m 160:E(lW 112:EQUB 7 
630 EQUB 3:BQUB 160:gPUB 1 0 8 : m  4 
640 m 3:m 16o:m ~OO:BQZW 12 
650 3:EQUB 1 6 0 : m  9 2 : m  12 
660 255 
670 ]:m 
680 CW &WOO B 

lDays and 1IPi~hts in School [continuedfmrn p a ~ ~ a  14) I 
Christmas Day? How long is the daylight 
period in Australia on Christmas Day, 
compared with Great Britain? Is it cold 
thee on Christmas Day? 

A slightly more advanced question 
would be to set the problem of finding 
the date of the Equinox, when we haw 
an equal 12 hours of day and night. This 
would involve the need to try several 
dates, gradually homing in on the CO& 
One. 

PRINTING OUT MAPS 
Children are more likely to remember 
things if they can relate to them, so they 
will be happy to type in their own birth 
date and time; this will show the state of 

play when they were born, and it would 
be warding for them to try printing this 
out. On the BBC computer a suitable 
graphics dump program will be needed, 
while on the Archimedes 5creenSave 
can be used, transferring the file to Draw 
or Paint to view or print. 

This short topic could be the first in a 
series on 'The Earth, Sun, and Satellites' 
which would form a fascinating module 
in any IT course as well as tackIing 
plenty of maths and science attainment 
targets. The second topic could begin the 
study of Earth satellites proper, asking 
pupils to work out where they would 
place satellites to perform particular 
tasks. B 
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Replicating Polygonal Patterns 

Many users find a 
fascination in the many 
patterns which can be 
generated by computer, 
and in this month's 
Workshop we look at a 
particular class which 
offers plenty of scope for 
experimentation. What is 
often interesting about 
such pattern generation is 
the way in which a 
succession of points 
appears to defip further 
curves or lines. 

In fact, the pattern consists of a 
sucregsion of sqwres, each smaller than 
the previous one and rotated through a 
constant angle. The apparent c m e s  are 
the loci (the paths traced out) of the 
corners of the reducing squares. In 
general terms, the four corners of a 
squaure can be represened as the pints: 

( x l t ~ l ) ,  (XZ,YZ), ( x ~ * Y ~ ) F  ( ~ 4 . ~ 4 )  

Assuming that the addition of indices is 
modulo 4 arithmetic (e.g. xi,, with i=4 
becomes x5=xl), the point on the line 
joining (xjjyi) to (xi+l,yi+l) is given by: 

((1-IL)xi+ILxi+l, ( l * ~ ) y i + ~ y i + l )  
where: 

osp S1 
Ineffect p:(1-p) is the ratio in which the 
side is divided. If p is fixed then the co- 
ordinates of the four corners of a new 
inner sq- can be calculated as above 
from the co-ordinates of the previous 
square, and the sides of the new square 
make an angle ==tan -l[p/(l-p)] with 
the corresponding sides of an outer 
square. Thus by keeping p fixed, the 
angle between consecutive squares 
remains constant. 

Now let us look at the program itself in a 
To see the kind of object little more detail. We are only working in 
which we are talking blaclcandwh~,M,mode~wi]lgiwthe 
about, type in and then best resolution, though mode 1 will also 
run Program w e n  in produce quite good results. T k  origin is 
listing 1. If You have also moved to the centre of the graphics 
copied this correctly you 
should find that it 
produces the pattern 
shown in figure 1. This 
looks quite interesting, 
and you should see what 
I meant earlier by the 
example of the four 
apparent curves spiralling 
in to the centre from the 
four corners. 

The initial co-ordinates of the four 
corners of the square are given in data 
statements at the end of the program, and 
are read into the two arrays X() and Y(). 
L i  140 sets 0.1 & a value for y (written 
Smu), and then 0.9 as the value of (l+) 
(written Rmu). The program draws a total 
of 21 squares using the FOR-NEXT loop 
starting at line 150 and ending at h 270. 
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At any iteration of the Imp, the arrays X() 
and Y() hold the co-ordinates of the 
corners of the new square, which is 
drawn by line 180, and two further arrays 
XD() and YD() are used to hold the newly 
calculated co-ordinates for the next 
square a s  these are progressively 
generated within a further FOR-NEXT 
loop from lines 170 to 220. Once a square 
has been drawn, and new co-ordinates 
calculated, these are  copied into the 
arrays X() and Y() to become the current 
set of coordinates (lines 230 to 260). You 

With n=20, this gives a value of 0.10583. 
Substitute this as the value for Smu in the 
program, and you should now find that 
the innermost square is nicely aligned 
relative to the original. 

To pursue this class of pattern further, I 
have created a revised version of listing 
1, and this program, called SquaresZ, is 
presented as listing 2. This creates a grid 
of squares, but by alternating left and 
right rotations a more striking result can 
be obtained (see figure 2). 

might like to expe;iment with different 
values for p, and the number of squares 
drawn (the loop terminator at line 150) to 
see the effects which can resuit. 

statements at  the end o$ the program 
(lines 500, 510), you will see that the 
corners are in the order 1 .. . . . . .  . .  

(-400,400), (-400,-4001, (400,-4001, 
(400,400) 
that is anticlockwise starting at top left. If 
you change the two J3~~~i ta te ;ents  to 
read: 

500 DATA -400, 400, 400,-400 
510 DATA 400. 400. -400. -400 

you will see, on r & r A g  the program 
that the squares now rotate in a dockwii 
dic t ion.  

There is one further refinement which we 
can introduce. I f  you look a t  the 
orientation of the innermost square of the 
resulting pattern you will see that this at 
no recognisable angle. As already noted, 
the angle of rotation between one square 
and the next is given by tan -l[p/(l-p)].  
After n+l  squares have been drawn, the 
innermost square will be at  an  angle 
ntan - lp/ ( l -p)  relative to the outermost 
square. It would be more pleasing if this 
angle was a multiple of n/4 (say). This 
can be achieved by adjusting the value of 
p. For example, to achieve a rotation of 
3n/4 with n=20 (for a total of 21 squares) 

ntan -1 [ p / ( l - p ) ] = 3 ~ / 4  
and hence: 

p={tan{3~/4n))/(tan(3~/4n)+l) 

To allow for more user choice, the 
program has been modularised using 
two procedures, P R O C p a t f e r n s  and 
PROCsqunre. The parameters of the first 
of these allow the user to specify the x,y 
screen co-ordinates for the bottom left- 
hand corner for the complete display (in 
effect an offset from 0,O). The parameter S 
indicates the size for each individual 
square (the resulting length of side being 
2 5 ) .  R should be set  either to 1 
(indicating that the rotation of the first 
square is clockwise) or to 0 (indicating 
that its rotation is anticlockwise). The 
data  for both orders are contained 
nominally in DATA statements from lime 
2000. These nominal co-ordinates are 
multiplied by the value of S to get the 
true co-ordinates. From the vahe of R an 
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offset D is calculated for use in the 
RESTORE statement af line 1110 which 
selects the appropriate set of nominal co- 
ordinates. The last parameter in 
PROCpatfon is the number of squares up 
and across to form the grid (in the 
example listing this is selected as 4). 

The second procedure, PROCsqrrme, is  just 
a rewrite of our original program. The first 
two parameters, as above, are an offset for 
the whole display. The next two, A and B, 
are determined by the FOR-NEXT loops in 
PROCpatterps, and are indicators of the 
position of an individual square in the 
grid. The value of S is passed through to 
this procedure, and the calculated o fk t  D 
for use in the KBTORE statement. I have 
also used the recalculated value for p. 

Well, that's all there is to it. I hope you 
have fun experimenting with this 
pattern, and if you are really feeling 
ambitious, why not try writing similar 
programs but based on a triangle or 
hexagon. As here, I suggest you work on 
a single polygon before attempting to 
experiment with multiple displays. 

10 m Program Squares1 
20 REM Version B 1.0 
30 REM Author Mike William 
40 REM BEEBUG June 1992 
50 RFM Program Subject to Copyright 
60 : 
100 MooEO:W29,640;512; 
110 DIM X141 , Y ( 4 )  ,XD(4) ,YD(4) 
120 FUR I=l TO 4:READ X ( T )  :WEICT 
130 FOR I=1 TO $:READ Y(1):NEXT 
140 Smu:O .l:h=l-Smu 
150 FOR 1=1 TO 2 1  
160 MWE X(4),Y(4) 
170 FOR J=1 M 4 
180 DRAW X(J) ,YIJ) 
190 N J J  MOD4t1 
200 XDIJ)=&*X1Y)+%iu*X(NJ)  
210 M(J)=lbrm*Y~J)+Srm*Y(UJ) 
220 NEXT J 
230 FOR J.1 TO 4 
240 X(JI:XD(J) 
250 Y (J) =YD(J) 
260 NEXT J 

270 NEXT I 

290 : 
500 DATA-400,-400, 400, 400 
510 DATA 400.-400.-400, 400 a 
10 E M  P r q r a m  Squares2 
20 REM Version B 1.0 
30 REM Author Mike William 
40 REM BEEBIK; June 1992 
50 Prcgram Subject to Copyright 
60 : 
100 MODE0 
110 DIM X(41 , Y I 4 )  ,XD!4) ,uD(4) 
l20 *=Q -10583 : h m = l - b  
130 PROCpattern(120,32,120,1,4) 
140 m 
150 : 
1000 DEF PMpattern(X,Y, S,R, N) 
1010 b20*R 
1020 FOR A = l  TO 2% SPEP 2 
1030 k20-D 
1040 FOR B=l TU 2+N STEP 2 
l050 FRWsqwre(X,Y,A,B, S,D) 
1060 E 2 0 - D  
1070 NEXT B,A 
1080 EMDPROC 
1090 : 
1100 DGF PROCsquarelX,Y,A,B,S,D) 
1110 RESTORE h2000 
1120 FOR I=l TD 4:READ X(I) :NE)CT 

1130 FOR 1=1 TO 4 : W  YI1):NEXT 
1140 VDU29,XtS*A;YtS*B; 
1150 FOR I=l M 21 
1160 MOVE S*X(4) ,S*Y(4) 
1170 FOR J=1 TO 4 
1180 DRAW S*X(J),S*Y{J) 
1190 NJ=J MOD4t1 
1200 XD[D(J) =Rmu*X(J)tSmu*X (KT) 
1210 YD{J) = k * Y  (J) + m * y  (M) 
1220 NEXT J 
1230 pOR 5=1 n3 4 
1240 X(J)  &(J) 
l250 Y (J) =YD{J) 
1260 Wexr J.1 
1270 ENDPROC 
1280 : 
2000 DATA -1,-1, 1, 1 
2010 DATA 1,-1,-1, 1 
2020 DATA -1, 1, 1,-1 
2030 DATA 1, 1,-1,-1 
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512 Forum 
b$rRobinBurton 

This month I you get the "Disc fullu message in DFS fi thought we'd or ADFS, or alternatively Tompaction El gate start one to investi- of the required" it's not in big in enough ADFS if pieces. there's space but 

most complex, but potentially one of the 
most useful of the 512's utilities. So far as Likewise, if you extend an existing DFS 
I recall it's never been a Forum topic file there's always the risk of a "Can't 
before. extend" error if another file physically 

follows the one being updated. ADFS 
In fact this program is common to all M, avoids this by mwhg a file if 
DOS systems, is easy to use and is  it can, but that's slow and still requires a 
capabk of rescuing you from potential large enough free area elsewhere on the 
disaster in mrtain circumstances. In spite disc. If there isn't one you're back to the 
of that, it's probably one of if not the previous problem. Added to these 
least understood of DOS'S utilities. limitations, the number of files you can 

have in a directory is also fixed. 
DISC PHILOSOPHIES 
Before we get on to the program in DOS DISCS 
question, a reminder about how DOS DOS doesn't suffer from any of these 
discs are structured is in order, along difficulties, because its disc organisation 
with a mention of the sort of problems is more sophisticatd. It doesn't s t o ~  the 
that can afflict anyone. If you have the physicaI address of an object with its 
512 Technical Guide from Dabs Press you name in the directory, but instead each 
can find more about the subject of disc directory entry, for files and sub- 
organhtion in chapter nine, but for the directories, has only a pointer into a 
mt of you here's the short version. table. This table, called the fde allocation 

table, or FAT for short, is where the 
Just like most microcomputer filing physical location of the data is stored. 
systems, the contents of DOS & i s  are 
stored in a hierarchical directory To explain the FAT we need to look at 
structure. As you know, if you issue a one more p- of the p d .  Physically 
*INFQ in either DFS or ADFS, one of the DOS discs are formaw into tracks and 
pieces of information given for each sectors of course, but for the purposes of 
object is the physical location on the disc data storage a number of sectors (always 
where the oh& is s t o d .  Since there are 1, 2, 4 or 8) are grouped together into a 
no other pointers to a file or directory in notional unit called a cluster, and a 
these systems, the whole of the data cluster is the unit of disc space that is 
must naturally follow the indicated start- allocated or added to a file or a di~ctory. 
point on the disc. That's why clusters are also called 

allocation units. 
There's a problem with this simplistic 
approach to disc storage though. The Sice  wery cluster on a disc has a FAT 
entire file or directory must be able to fit entry of its awn, the number of the FAT 
onto the disc in one 'chunk', otherwise entry directly yields the cluster number 
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by simple addition, while a further 
simple calculation on the cluster number 
gives the physical start sector of the 
cluster on the disc. 

Since the actual number of the FAT entry 
tells the filing system where the data is  
physically located, the contents of the 
FAT entry are free to be used for another 
purpose. Specifically, the content of a 
FAT entry is either the number of the 
next FAT entry used by the object, or is 
a n  'end of chain' marker in the last 
cluster. Clusters can also be marked as 
faulty, but that needn't concern us here. 

Of course, sector sizes vary from disc 
type to disc type, as can cluster sizes, but 
the basic method of storing data remains 
constant. All you need is the location of 
the FAT, the number of sectors per cluster 
and the size of a sector, and you can 
work out where everything is. On DOS 
discs this information is stored in the first 
data sector of the disc. 

DOS can therefore allocate files or sub- 
directories (not the root, which is always 
present and of a fixed specified size) one 
duster at a time, so the minimum size for 
any object or an extension to an object is 
one cluster. If, for example, a file is to be 
extended, DOS simply looks for the next 
free FAT entry, places its number in the 
old 'lasi' one and makes the new one the 
end of file cluster. On DOS discs therefore, 
when you get a disc full message it really 
does mean that the datawill not fit. 

It's easy to see that over time, as new files 
are added, old ones grow and others 
contract or are deleted, a file or a sub- 
directory might well consist of numerous 
clusters dotted all over the disc. This is 
exactly what happens and when it does 

' 

you might notice, particularly on floppies, 
that disc performance deteriorates. 
However, this is part the price to be paid 

for avoiding the more frequent, more 
annoying and occasionally disastrous 
problems of the BBC's simpler filing 
systems. 

The problem of fragmented files, as this 
situation is usually referred to, is easily 
fixed by copying the 'l=, one at a time, to 
an empty disc. As each file is copied to the 
new disc it is allocated consecutive 
cluskrs, so the &S become defragmenfed. 
Copy the new disc back to the working 
disc and the problem is removed. 

POTENTIAL PROBLEMS 
Of course most of the time discs and 
drives are pretty =liable, but trouble can 
strike, so is the system inherently 
unreliable? 

No it isn't, but failures can be caused by a 
hardware problem or more simply by 
power failure. Unfortunately in some 
cases, even a minor power fluctuation 
might be enough to cause problems for 
the 512, particularly if yours is housed in 
an external CO-processor adaptor like 
mine is. Perhaps I'd better explain that 
remark. 

All  models of BBC micro employ a 
switched-mode power supply. These are 
quiite sophisticated devices and are aIso 
quite expensive, but using one means 
that the machine will withstand quite 
serious power drops or surges without 
difficulty. In fact my local dealer once 
tested a model B and found it ran 
perfectly at less than I80 volts! 

If your 512 i s  fitted into a Master it 
naturally shares the Master's switched- 
mode power supply, hence it is reasonably 
immune to the vagaries of the electricity 
~ U P P ~ Y .  

However, for cost reasons the power 
supplies used in CO-procesmr adaptors are 
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the much cheaper and simpler linear type. 
These are no more than a transformer, so 
any input power fluctuation is passed on, 
albeit at reduced voltage, in its original 
proportions. If the mains voltage drops by 
10% momentarily, the output power drops 
10% too. This is more than sufficient to 
crash a 512. 

Where I live the mains supply becomes 
highly unreliable at the least suggestion 
of bad weather. On many occasions over 
the years I've found the BBC host 
appears f i ,  the screen looks OK and the 
BBC's interrupts are still running 
(verified by press- either Caps Lock or 
Shift Lock and watching the lights), but 
the 512 has crashed. I know fhis is a 
power problem, because frequently I've 
noticed the lights dim for a moment 
when the problem appears. The BBC is 
quite happy, but it's too much for the 512. 

Nine times out of ten a re-boot is all 
that's needed, plus a few minutes to 
catch up from where the last automatic 
save had protected my data. At the same 
time I aIso usually mutter a few words to 
the lords of National Power wishing they 
could hear me, but perhaps it's just as 
well that they can't. 

Of course the problem is that, inevitably, 
from time to time one of these power 
glitches occurs just when a disc is being 
updated. The results depend on precisely 
when the fluctuation occurs, since 
although physical disc updates take 
place in the BBC micro, the instructions 
for them are issued from the 512. 

If problems happen after the file data has 
been written but before the FAT is 
updated, all the file data can be on the 
disc, but the FAT knows nothing about 
the changes. Alternatively, i f  the glitch 
occurs during the issuing of instructions 
for a physical disc write, almost anything 
can happen. The file data or the FAT can 

be corrupted. Worse, though thankfully 
not too often, the data for either the file 
ox the FAT can be written to the wrong 
place on the disc. 

Whatever happens, if you have a disc 
problem you encounter the major 
disadvantage of DOS'S more 
sophisticated method of storing disc 
data. If a11 eke fails i t 's quite easy to 
recover data from DFS or ADFS discs by 
reading sectors. After all, even without 
tl-te directory information, if you can find 
the start of a file you automatically know 
where the rest of it is. 

By contrast, on DOS discs it's extremely 
difficult and very slow and tedious to 
decode the FAT 'by hand', even if you 
assume that its information i s  accurate. 
Having found the first part of a file you 
must reverse calculate the FAT entry 
number, then try to find out where the 
next piece of the file is. 

Of course, if the FAT is corrupt you could 
consider searchiig an entire disc, sector 
by sector, but remember that a file's 
logical clusters can have been allocated 
in any physical order. You might just 
attempt this job with a floppy if you were 
absolutely desperate and the data was 
life or death, but on a hard disc the idea 
is utterly out of the question. As a guide 
and to justify that statement, my own 
hard disc's DOS partition consists of over 
100,000 sectors. 

Even using floppies, in practical terms 
it's nearly impossible to recover a file of 
any reasonable Length from a DOS disc 
successfuHy by manual means, so what 
do you do? 

ENTER CHKDSK 
CHKDSK is a utility program supplied 
on disc one of the 512's DOS PLUS issue 
disc set. It's supplied in both versions, 1.2 
and 2.1, and is also issued with all 
current PC versions of DOS. 
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ks its name suggests, the basic function 
k to ckck a disc, but in fact it can also 
repair some of the types of damage to 
files and directories mentioned M e .  

The syntax of the command is: 
CHKCsK [DRIVK] [/OPTION] 

where DRIVE is any valid drive, supplied 
in the usual format (A:, B: etc) but it may 
be omitted when the current drive is 
assumed. OPTION, which we'll come to 
later, may also be omitted, in which case 
CHKDSK will simply check the disc 
wncemed and report its M i .  

The checking process involves reading all 
the entries in the root dtrectory and 
following up the FAT entries, making 
sure they are all valid and that each of 
the linked list of clusters are correctly 
assigned and terminated. This sort of 
operation is easy for a program, but is a 
nightmare if attempted by hand. After 
the root dimory, any subdirectories are 
read and similarly checked until all the 
directories and the FAT have been 
verified as loolcing sensible. 

Assuming no errors, CHKDSK will just 
report the organisation of the disc and its 
free and used space. Alternatively, you 
can request more information by using 
the '/V' (verbose) option switch, which 
makes CHKDSK tell you what it's doing 
as it does it. Try, for example: 

CHRosKA: /v 
with a disc in drive A: that contains 
several sub-directories with a number of 
files in each. The program can take quite 
a few seconds to run, but at least with the 
verbose option you can see what it's 
doing. 

By the way, should W D S K  find any 
problems it wiIl report them and ask if 
you want them fixed, but unless you've 
specified the f ix  option (more of which 
next month) it won't actually rewrite 
anything so it doesn't matter what you 
rep1y. 

We're out of space again, so the other jive 
option switch& and what they do will hme to 
wait until mt month l3 

I Weather Station (continued from page 81 
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2010 m t h $ W @  W,mth%, 31 l 

2050 nextmonth$-th$+a um+~(y3 
2060 *K.% Q.-thSW 
2010 *WU38,0,137 
2080 DmW 
2096 : 
alao m 
2110 IF m o n k t l S = ' J ~ ~  lmumnth$=~E 
tyc%qrbl:WTO X50 
2120 mrlt~%-~a,-ths~ 
51$0 mth%d-3  
m 0  t m ~ n t h S - = D S ( I , ~ f i % , 3 )  
21W lastmonth$newacaith$+ "+~la$lyr%l 
a60 *K.9 CH. hztstrmthS1U 
2171) *m3B,11,137 
2IBO m 
2L90 > 
PWnaPmWm 
2210 m TOW m d q , e o ~ t i m  

2220 mm32 
a130 : 
2300 DEP PRXerr 
23lO W 6  
,3320 REpEBtTtK3NT' at line ";=:m 
2330, t 
a340 m Replace this data with ywr m 
a, 

2350 : 
2400 m =,BB 
2410 DATA 31 
2'420 MTA 1,29d83,2,B.38,3,29~4,1,29A 

~,5,29.53,6,29.39,7,3(I.~3,8,30.28,9,30.2 
1,10,30.28,11,3Q.38,l2,JOO18,13,2%.78,14 
,29.92,1S130.18 
2430 W h  16,30.33,X7,30.38,18,30.27,19 
,N.#,2P,21F.79,P,29.9k,~,28886,23,30. 
QB,%1,3.54,25,5,::33,26;29.53,a7,29.W,2 
s,as.t89,ae,ss.os,311,~~.3s,3l,a.93 



Smart Renumber 
Davfd ~ ~ E s  a mart renumber utility from June l g 8 8  

Program listings always look much nicer, 
and are easier to follow, if the various 
sections are split up, with different 
number ranges for each part. This is a 
style that we at BEEBUG have always 
adopted in our program listing. In 
general, programs listed in BEEBUG 
follow a particular standard, namely: 
Lines 10 onwards are REM statements 

BEEBUG style, as described earlier. If the 
command is followed by one numeric 
parameter, for example *RENUM 2000, 
then the program will be renumbered as 
before, but instead of procedures, 
functions and data starting at line 1000, 
they will start at the given line number. 

The most complex form of the command 
Lines 100 onwards are the main program is when two parameters are used, such 
Linea 1OOO onwards the funetion and as *RENUM 2000,1000. In this form, the 

procedure definidm, and data. renumbering will be done as before, with 
procedures etc. starting a t  the line 

The problem with this convention is specified by the first paramekr, but thLs 
renumbering the program when any time, each procedure, function or block 
changes are made. The RENUMBER of data is renumbered separately. The 
command in Basic will only renumber second parameter specifies the gap 
the entire program with a fixed 
increment between lines. Several utility 
ROMs offer a partial renumber, which 
allows only a section of the program to 
be renumbered, but this still means 
handling each part separately. However, 
the program presented here solves all 
that by renumbering a Basic program in 
Wfi0@ W$$ Q@ s@,C c?*. 

'To use the renumber command, the 
prog~am listed here should be typed in, 
saved and run. This will save a machine 
code routine under the name RENUM. 
Make sure that you don't call the Basic 
source code RENUM as well, because it 
will then get overwritkn by the machine 
code. If the name RENUM clashes with 
any star commands already in use, 

between bIocks. In the example above, 
the first procedure would start at Iine 
2000, the second at line 3000, the third at 
4000 and so on. 

The renumber command contains a 
'safety' feature to prevent hws getting 
out of order. If at the start of a block 
(procedure, function etc.), the current 
h e  number is greater than the new tine 
number, then the renumber just carries 
on without using the new number. For 
example, with *RENUM 1000,1000 if the 
first procedure finished after l i i  2000, 
then the second procedure would be 
numbered from where the first one 
finished, rather than going back to line 
2000, in which case more than one line 
would have the same line number. 

change it to an alternative of choice. 
*RENUM automatically deals with line 

In its simplest form, the renumber number references in GOTO, GOSUB, 
command is used by typing *RENUM RESTORE etc. in exactly the same way as 
with no parameters. T ~ I S  will renumber the normal Basic RENUMBER. In other 
the program currently in memory to words, any simple Iine reference can be 
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changed, such as G O T 0  1234, but  
calculated references, for example 
GOSUB 4*A%, cannot be handled. The 
'Failed a t  ...' warning is generated if a 
reference is made to a nonexistent line. 

Because the assembled RENUM program 
is  over &300 bytes long, it cannot load 
into the serial buffers at &900, which is 
the most common place for transient 
programs such as this. Znstead, IZENUM 
loads in at &404, which is part of Basic's 
workspace. This means that the resident 
integer variables (A%-Z%) are lost when 
*RENUM is used. The reason for starting 
at &404 and not &400 i s  so  that the 
variable a96 isn't lost, as this would 
upset the printing of numbers. Another 
consideration is the length of the 
program. The Basic workspace is only 1K 
(&400) bytes long. Therefore the program 
must not end past &7FE As it stands, the 
*RENUM command ends a t  &709, so 
there is pienty of room to make any 
further additions. 

If you want the first line to have a 
number other than 10, or for the main 
program to start at a line other than 100, 
then this can be done with a few simple 
changes to the program. The first line 
number is set in line 590 (LDA #10), and 
the first line after the header is 
determined by lines 700 and 720 (CMP 
#l00 and LDA #loo), and both 
instructions must be changed. The 
increment between lines is set in l i e  960 
(ADC #10). Any of these values can be 
changed to a number in the range 0 to 
255. 

HOW IT WORKS 
It is very easy to write a simple renumber 
routine for BBC Basic, because each line 
of the program stored in memory starts 
with the line number in binary. 

Therefore, to renumber a program all 
that you need do is go through each line 
in turn and change the line number 
stored in memory. Each line also contains 
a length byte so that you can jump 
straight to the start  of the next line 
without  scanning through all the 
intervening bytes of code. The end of the 
program is identified by a line number 
that is greater than 32767. To renumber in 
increments of 10, starting at Iine 10, you 
merely need do store a value of 10, use 
that value as the new line number, and 
then add 10 to it before doing the next 
line. 

The *RENUM command differs from a 
simple renumber as outlined above in 
three respects, namely: 

1. I t  is a star command, which needs 
special routines to decode the parameters 
etc. 

2. Lines are renumbered according to a 
certain standard, rather than with a 
constant increment. 

3. References to line numbers in the 
program are adjusted as necessary. 

Going through the listing h by line: 

Lines 240-410 decode the parameters 
given after the *RENUM command. 

Lines 420-570 store the line number of 
each line in memory starting 
immediately after the program. These 
numbers  are needed to handle line 
references. If there is not enough space 
between TOP and HIMEM in which to 
store the line numbers, a 'RENUMBER 
space' error is generated. 

Lines 580-890 perform the actual 
renumbering. Each line is examined to 
see what the next line numbs  should be. 
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Lines 910-980'move the pointer to the 
program onto the next l i i ,  and add 10 to 
the current l i i  number. 

Lines 1000-1010 set up a pointer to the 
start of the Basic program in memory. 

Lines 1030-1050 add the appropriate 
value to the line number of the last 
procedure to get the number for the next 
procedure. This is used when *=NUM 
is given with two parameters. 

Lines 1070-1100 decode liie references 
within a program. Rather than storing 
line numbers in G m  etc. as binary, 
BBC Basic stores them as a byte 
containing &BD, followed by the line 
number in a three byte form. This routine 
decodes the value to a sixteen bit binary 
number. 

Lines 1120-1230 scan through the 
program after it has been renumbered, 
looking for l i i  references. Each time one 
is found, the next routine is called to alter 
i t  

Lines 1250-1680 are the heart of the line 
reference handler. The principle used is 
to decode the line reference into a binary 
number (see above), and then search 
through the Iist of old line numb made 
at the start until that number is found. By 
counting the position of the number in 
the table, it is possible to work out the 
new liie number by looking through the 
program. This new number is then 
converted back into the special form and 
put in the program. If tRe number can't 
be found in the table then a 'Failed at ..' 
message is given, folIaved by the current 
line number in decimal. 

Lines 1700-1720 fo rk  a subroutine to 
skip spaces in the command line. 

Lines 1740-1940 read a decimal number 
from the command lie. 

30 m Author mvid spencer 
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100 DIM cOde &400 
110 bassp=6 : top=&= :gages18 
120 base=&7O : inc=&72:df lag474 
130 ptrs75:  line&- 77:datf M 9  
140 ptr2=&7A: lnc~&7C:ptr3&7E I 

150 tm=&80 :curl=&81 :df lag2=&83 
I 

170 m = &FFDP, 

180 anew1 = &FE7 
190 wmch = 

210 FOR ga88=0 TD 3 STEP 3 
220 F%=&404:0%=code 
230 IOPT gasat4 
240 IblA #1:LDY #O:STY dflag 
250 LDX #Nr : JSR 0-S 

260 mh #l000 MOD 256:STA base 
270 11000 DIV 256:SrA base+l 
280 LDA #&FF:m dflag2: JSR SW 
290 lXC renwo:JSR nget:BCC bok 

310 BRK:EQUB &E 
320 gluS "Syntax: m [<start>, 

350 .bok SFA base:STX basetl 
360 JSR sskp:CMP #EB, ':WE bok2 
370 INY:JSR sslp, 
380 . M 2  CMF #mm ':BM: renm 
390 DW df1ag:JSR nget:BCS syntax 
400 SPA inc:m inc+l:JSR sslq, 

420 .remnn:JSR setgtr:m top 
430 SrA ptr2:LDA topt1:STA ptr2t1 

450 Idly #O:LDA Iptr),Y:STA (ptr2),Y 
460 PHA:INY:LDR (ptr) ,Y:Sl"A (ptr2) ,Y 
470 PLA:BMI rmin:INY:LQA (gtr),Y 
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950 .update3 L W  1ine:CU: 
960 ADC #10:SPA line:= L@&@. _ , 
970 INC linetl i - -. . : , . 
980 . W t e 4  CLC:RTS 

0 .err BW(:WB 0 , t r  
?l'- 

0 aUS 'mmm? space': 1000 .setgtr I D A  page:Sm ptr+Li:l *.- 
0 .chklo LDA ptr2 :CMP bass 1010 LDA #1:STA gtr:RTS 
0 R C  no1oog:WS err 
0 .main LDA #m: 1030 . l i n e  CW:LDA hse  
0 JSR setgtr:IDA 1010 ADC inc:STA base:LDA h s e + l  

1050 AoC inc+l:STA bse+l:RTS 

1070 .&c LDA (gtr1,Y:RSL A:= A 
1080 TAX:AND #&CO:INY:ECW (ptr) ,Y 
1090 STA 1no:INY:lXA:FSL A:ASL A 

660 . r m k  LW #O:LDA line+l 
670 STA (ptr1,Y:INY:LDA line 
680 STA (ptr),Y:INY:LgA (gtr 

700 .&fm LDA l ine :W 111100 
710 BCS loop3:m line+l:m loog$ 
720 m #lOO:STA line 
730 .loop3 LDY #3 
740 . l w 4  m (gtr1,Y:INY 
750 CW #X€' *:BB;) loop4 
760 W #&DC:BCC n d e f : W  
770 E S  ncdef :M #brDD:ROR 

830 JSR lineadd:= upnok 
1290 .hunt LDY #O:LDA ( p t f )  ,Y 
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P380 PHA:AND #&3F:CWA #&40 
1390 INY:SfA (gtr),Y:DEY:DEY 
1400 PM:ANII #&CO:- A:= A 

1410 LSB A:LSR A:STA tenp:PLA 
1420 AND &CO:LSR A:LSR A 

1430 ORR ten@:EOR #&54:STA (ptr) ,Y 
1440 INY:INY:RTS 
1450 .hnext Id]A gtr3:m:AW X2 
1460 STA ptr3:80= hnext2 
1470 INC p t r 3 t l  
1480 .hnext2 LDY B:UM (ptr2),Y 
1490 UC:ADC ptr2:STA ptr2 
1500 WC hurtt:INC g t d + l  
1510 BCS hunt 
1520 .noE m 119 
1530 .nofa LQR fmess,x:~SR w c h  
1540 DEX:BPL nof2:LDA curl 
1550 34% tap:LQA cur1tl:STA t w l  
1560 ClC:pHP:m 04 
1570 .dp LWI #&30 
1580 .dga tap:= tenlo,Y 
1590 PILA:m terrg+l:SBC tenhi,Y 
1600 BCC &3:STA t w l : P L A  
1610STAtenp :~ :BCSd@ ' 

1620 .dp3 PLA:'MA:PIP #&30 
1630 dp4:PLP:SBC:BCS dp5 
1640 .&A PLP:BCS a5:PHf 
1650 BCC dp6 
1660 .dp5 PHP:JSR oswrch 
1670 .dp6 DFI:BPL dp:JSR mew1 
1680 ytm:IW:m:m 
1690 : 
1700 .sskp 
1710 .ssW m:LDA (gtr),Y 
1720 #E' " :BEp ss!@ : R E  
1730 : 
1740 .ngeE IWL 80:SPA gtrhl 
1750 LDA (ptr) ,Y:JSR tenchk 

1770 .nget2 STA ptr2 
1780 . n W 3  m:m (m) ,Y 
1790 JSII tenchk:BCC ngetPrCLC 
1800 LDA gtra:m p t r 2 + 1 : ~ ' ~ ~  
1810 .ngetl M:LDP. gtr2+l:M 
1820 LDA ptr2:ASL A : ~ L  p t d + l  
1830 ASL A:mL ptr2+1:ADC ptd 
1840 SrA ptr2:pLA:AM: gtr2+1 
1850 PSL gtr2:ML A:STA gtr2+l  
1860 P U : E  gtr2:m gtr2 
1870 BCC nget5: IMC gtd+l 
1880 .wet5 m nget2 
1890 : 
1900 .t& m #mm9-+l 
1910 BY- tenchkl:m #PSCmO' 
1920 BCC tencW:m:m #&F 

1930 .tencm m 
1940 .t@nchk2 SEC:RTS 
1950 : 
1960 .fmess prPus " ta  dellaFm 
1970 : 
1980 .tenhi 
1990 1 D W  256 
2000 m l0 DIV 256. 
2010 WE3 100 DW 256 
2020 m 1000 DIV 256 
2030 qPlB l0000 256 
2040 .ten10 
2050 EpllB 1 MOD 256 
2060 m 10 m 256 
2070 EQU3 100 M l l  356 
2080 1000 MOD 256 
2090 PUB 10000 MOD 256 
2100 : 
2110 I N m  
2l20 mcLI('SAVE m '+m$-dM' 't 

SI'R$-O%+' 404 404') El 

ina .... Points Arisina .... P( 

PROGRAM DEVBLOPMEMT MADE M Y  
(Vol.10 Na3) correct the problem add the following 
Occasionally the Basic-to-Text routines line to X E D h  and IrEDhs: 
XED and VED corrupt the phgram. To 285 LDA tw:m #m:m ov:m: .m B 



Direct Memory Access (2) 
b Am 
D O L M O m T o R  displayed on screen - this is the string 
1, l,,, m,,, ,., l, ,  W,, , ,v, ,l,,, at ,W% . k e  
Course we intro- 20. The string starts from position 0 

duced the subject of direct memory 
access, and cowidered the method by 
which this is done, using the so-called 
indirection operators. The of these were 
described in detail - the query I?) and 
pling (!) operators which access a single 
byte and four bytes of memory 
respectively. We need now to look at the 
third indirection operator, dollar ($). As 
you might expect, this is used to write 
strings diictly hto memory, and to read 
them back again. The syntax is exactly 
the same as for query and pling: 

$kAoo="He~lon 
text$=$loc% 

The first example places a string 
consisting of the word "Hello" into 
memory stuting at location &A00, while 
the second example reads a string of 
characters starting at the address held in 
h%. 

Whereas the other two operators by their 
very nature access a specific number of 
bytes in each operation, a string can be 
any length from 1 to 255 characters. The 
dollar operator therefore adds a carriage 
return (ASCII 13) to the end of the string 
when placing it in memory. When 
reading a string using the operator, the 
string is made up of all characters up to 
the first carriage return found. However, 
if no carriage return is found after the 
first 255 characters, a null string is 
returned. You can see the process at 
work if you type in the following short 
program: 

10 DIM blcck% 256 
20 $blmk%-SFRING$I255, 'A') . 
30 P R r n  $block% 

You should see a string of 255 "AMs 

upwards, i.e. block%+0, block%+l etc., 
leaving room for the carriage return at 
block%+255. Now add the following h 
and run the program again 

25 block%?255=65 
This time nothing will be displayed. This 
is because you have overwritten the 
carriage return at block%+255 with a 
further A (ASCII 65), and as a result the 
dollar operator in line 30 will not now 
find a carriage return within the first 255 
characters. If you type: 

PRm LEN ( $block% 
to ascertain the length of the string at 
block%, you will get a result of zero. 

Now remove lirte 25 and alter line 20 to: 
20 $blmk%=mHellou+MR$13+'World' 

The word "Hello" will be printed, but 
not the rest of the string you inserbed in 
line 20, because the operator will read 
only as far as the carriage return you 
have placed between "Hello" and 
"World". So y w  cannot store a carriage 
return as part of a string using the $ 
operator. 

Unlike query and pling, there is no 
extension to the syntax as we described 
in last month's article. Thus although 
you can access the byte at bIoEk%+4 by 
using block%?4, if you want to acceas the 
string starting at block%+4 you must use 
the full syntax: $filodc%+4) - note that 
the brackets are essential. 

WHICH AREA OF MEMORY? 
We have now discussed how to access 
memory diictly, but we still have two 
important questions to answer: why 
would we need to do so, and how do we 
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know which part of memory to access? or we can use a variable which holds the 
The answers to both these questions are address: 
inextricably linked, since the location of FOR lw%=&7000 M &7020 
the memory that we access usually PRIKP ?h% 
depends on the reason fox using the NEXT 
technique in the first place. Howevex, we 
can divide the use of memory broadly Obviously we need to know which 
into two categories: those situations addresses to specify. This depends on 
where we address a specific location in whether our aim is to gain access to a 
the computer's memory map, and those specific area of the computer's operation, 
situations where we ask Basic to reserve such as  the screen memory or the 
a block of memory for us. We will operat~ng system, or whether it is to use 
consider each of these methods in detail, for ourselves a spare chunk of memory 
but first a few brief examples of the kind which is not currently being used for any 
of tasks for which you might want to other purpose. 
access memory will help to clarify the 
following sections. The computer's memory is divided into 

sections, all of which are allocated a 
USES FOR DIRECT MEMORY specific purpose. But how much of this 
ACCESS ' memory is actually Wig used at any one 
The following are all common uses of t h e  depends on the configuration of the 
direct memory access: loading and computer, the nature of the Program 
running machine code utilities, either which m& the screen mode in use 
from within a program or as a separate and so on- It is often possible to pfi&ct 
stand-alone operation; creating blocks of which areas of memory will remain 
data for processing b y  your program, unused throughout the operation of a 
which can be sawd and loaded with just program, and would therefore be 
one *Save or * ~ o a d  command; creating available for your own use if you so 
single-byte array$ (Basic's arrays always wished. Similarly, areas which are in use 
have four-byte elements, which is will n ~ ~ m a l l y  be in a predictable place if 
wasteful of memory if they will only ever YOU wish to access them; for example, if 
hold values of 255 or less); accessing YOU h o w  the screen mode being used, 
input/output ports; handling chunks of YOU Can predict where the screen 
text (e.g. as in word processors); writing memory will be- 
directly to the screen (as many games do 
forspeed).Thisl ist isbynorneans Afuudescri~tionofthememorYmaPis 
exhaustive but gives you some idea of beyond the scope of this article (see 1st 
the range of possibilities. We will start to C * ~ W  Vol.lO No.9 for more information), 
look at some of these in detail next but certain parts of it will be considered 
month. in more detail later in the series when we 

look at some specific uses of direct 
SPECIFIC MEMORY LOCATIONS memory access. For the moment, 

access particular locations in memory however, we can  look at one or two areas 
explicitly, we can either quote the whichareoftenusefulif~OuareloOking 
add&ss itself (which is usually and more for a safe little place to store a b10ck of 
conveniently done in hex): data or a machine code program,'for 

!&A00=1234 example. 
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Pages 9 and 10 of the memory map (i.e. 
lwatiom gr900-gr9FF a d  B r A 0 0 - W  aw 
popular with programmers seeking 
storage space. T k y  are normally set aside 
for such pu- as cassette, R5423 and 
speech buffers, and additional sound 
workspace (for envelopes 5-16). In other 
words, on a diic-based micro without a 
speech system which does not use the 
RS423 port or the additional sound 
envelopes, these areas are quite safe to use. 

Pages l1 and 12 (&BOO-&BFF and &COO- 
&CFF') have different uses depending on 
which computer you have. On a model B 
they are used for the soft key expansion 
buffer and for expanded character 
definitions respectively. So if you have 
any function keys defined, or you have 
defined the characters 224255 by using 
VDU 23, then using these aEas for any 
other purpose will corrupt the 
definitions. On a Master, however, these 
pages are used as Econet workspace, so 
you can we them if your computer is not 
connected to a network. 

In our 1 s t  Cou~se article on pseudo- 
variables (Vo1.10 No.9) we said that on a 
disc-based model B, many programs 
could be moved down in memory to 
create more space by lowering the value 
of PAGE. We could equally well use 
some'of this space below PAGE for our 
own purposes~ provided of course that 
the program does not need the extra - .  

memory itself in order to run. In this 
case, we would leave PAGE where it is 
(typically &l900 on a model B) and 
access the memory below it dmctly. The 
same restrictions apply as we= described 
in the earlier article - the lowest location 
you can use depends on how much space 
wiU be needed for filing system buffers. 

If the areas mentioned above are 
unusable, or if you need even more 

space, you can always raise PAGE or 
lower HIMEM, and use the memo y thus 
freed for your own storage. PAGE must 
be altered Wrn you load the program, 
but HMEM can be changed from within 
the program (though not within a 
function or procedure). I£ you are using 
mode-7 or a shadow mode, there is often 
plenty of spare memory available to do 
&is inkss your is very long or 
needs a large amount of space for its own 
variable storage. You do need to make 
sure, though, when using this method 
that there is no danger of the program 
running out of memory when it is run. 

MEMORY RESERVED BY BASIC 
In the case of memory which is reserved 
by Basic, we do not need to know where 
it is situated. We reserve a block of 
memory by using the DIM statement, as 
in the followhg example: 

DIM wblock8 999 
In response to this statement, Basic 
reserves a block of 1000 bytes (it is  
always one more than the value 
specified) somewhere in the area 
between the top of the program and 
HIMEM - i.e. the area set aside for 
program variable storage. It places the 
address of the start: of thii block into 
myblock% (this variable can have any 
name you like). As far as the program is 
concerned, the actual address of 
myblock% is utterly irrelevant, since all 
access to it can be carried out by using 
the indirection operators on the variable 
itself, as in the following examples: 

PRINT $(nyblmk%t2OJ 
!myblmk%=sr4D3A 
val%ayblock%?offset% 

If you are unfamiliar with the DIM 
s t a t e d ,  you should note that thm axe 
two distinct ways of using it. In the 
example given above, the syntax is: 

DIM <variablename> slertgthr 
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(note the mandatory space between the 
two parameters) and this is the form you 
should always use to reserve a block of 
memory as described. The other use of 
DIM is to dimension an array and this 
takes the form of the following examples: 
Dm nmnes(n1 
Dm numbd(3,25) 

where the maximum size of each 
dimension of the array follows the 
variable name in brackets (m this case we 
have declared a single-dimensional 
string array caIled name$ with 12 
elements, and a two-dimensional 
numeric array called nvmber% with 
maximum of 4 and 26 respectively). 

You must hot get confused between these 
two quite separate of DM, and for 
the purposes of this article only the first 
is relevant. You should also note that, 
whereas when dimensioning an may aIl 
the elements of the array are initialised 

(by setting them to zero if a numeric 
array and to null strings if not), when 
you reserve a block of memory Basic 
makes no attempt to initialise it in any 
way. In other words, you should not 
make any assumptions about the initial 
contents of any of the memory locations 
in the block. 

We have now looked in detail a t  
hdimtion operators and at the choice of 
memory itself - the "how" and the 
"what" of direct memory access. Next 
month we shall start to look at the 
reasons for using the &chnique - in other 
words the "why". W e  wiIl also consider 
how you decide for each individual 
purpm whether to use specific memory 
locations or blocks reserved by Basic, 
since although we have described both 
methods we have not given any 
guidance on when each is best used. 

I 

1470 nW:LWparrn).Y & n 

1480 JSRcheck:STh h : I N Y  , 
1490 IdlA(param1 ,Y:SEC:SBC lm 
1500 TAX:WX:SIX high:RTS 
1510 .tab PHX:PHY:LW#l:S&C 
1520 SBC tb:SFA tb:?IRX:QX: 
1530 ' LDA#4:m#O:JSR byte 
1540 PLY:PWI:JW loop 
1550 .alter JSR osrdch:BCS retla:CLC 
1560 CLC:ADC1)128:JbfP ~ i i  
1570 .retla m loop 
1580 .bad m:m d 0 8 , X : m  1 
1590 mi0 
1600 .bdb m:Lna -:SIN &F6 
1610 LDA man1+1 :=A &F7 
1620 m tmp:JSR rdsc:PLY 
1630 SPA h f f e r , Y : C L C  
1640 LDA param:m#l :m W& 
1650 LDA garamtl:ADC%O 
1660 SIR patam+l:W:CPY#S 
1670 BPIE badlp:Whf fer 

1680 STA pram:STZ parml:lm 
1690 .check C M P # O ; ~ r J a ~ : v ~ j l  , 
1700 . l e  RTS ,- 1. . . 
1710 ] 

a *  + - d  

1720 M D 9 2  ' . 
1730nrax=&W3 , i, 
1740 l u v = a 4  , ,, -I 

1750 high=WS, .% l ,  * d  

1760 temg=&D96& , 
1770 ==m97 ' 1 -  
1780 r m 9  I. 4. -= 
1790 oldmr=&DgB a. 
1800 ran=WB ' &' 2 

1810 NE42 
1820 T%=O:WR A+=s lU  (a-11 
1830 T%=l%+?h%:NEICT 
1810 PRINT1 "TP install tyge :' 
1850 PRIt?l'"*=-ITE ';-ass;' ";-M;" 8 
000 4' 
1860 -"&id '-S m-RHWU.' 
1870 EWD B 
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As a part-time music teacher, l find there 
is often a need to write out pieces for 
pupils; in addition, some arranging of 
ensemble parts is called for. Writing out 
bars and bars of manuscript is a time- 
consuming job and very laborious when 
accurate layout is needed, as in the ease 
of scores, when alignment -of the parts is 
vital. What better, then, with the Beeb 
sitting there, than to have a program to 
take some of the slog out of all this and 
produce clear and accurately laid out 
copies? 

4 
W r s o  WSlC PCBLf3lSs 

-F".++ -m! 
ri-: 180 m t  I-. 

clear #ore 
load smre 
save smre 
edit smre 

start bar: 
prwiev store 
print =re 

Urr * v tkm m -r + r. 

<C> 1-1 R L R W l m ~ r i d  

MusicPubUsher m& menu 

The existence of programs for other 
(more powerful) machines was already 
.known, but the arrival on the scene of 
such a program for the BBC series 
presented an opportunity not to be 
missed. The requirements were mdest 
indeed: a BBC Micro and either a 9-pin 
or 24-pin Epson-compatible graphics 
printer. My own setup of a Master 128 
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with 6502 CO-processor, twin 80-track 
disc drives and an Epson MX-l00 looked 
encouraging. Still, as a result of previous 
unfavourable experiences with certain 
programs, I wouid need convincing that 
this program would really do what was 
claimed before buying a copy. The 
opportunity to get some hands-on 
experience was kindIy provided by 
BEEBUG and what follows is the result. 

FlRST IMPRESSIONS 
The package consists of an attractive 
book-style container, housing the ROM, 
an Issue Disc and a User Guide; there are 
also some labels for attaching to copies 
of the system disc generated from the 
Issue Disc. 

After opening the User Guide and taking 
a quick look at the Introduction, I 
studied the Installation section. The 
immediate impression was of a well 
written and p m k d  Guide, which runs 
to 70 pages (admittedly not all used). , 
Following the instructions, the ROM was 
duly inserted into one of my external 
cartridges. The Issue Disc was in W 8 0  
back DFS f m a t .  Being used to ADFS, I 
wondered if it wuId be backed up onto 
ADS,  but this did not work, so DFS was 
selected and the system booted by the 
Shift/Break method. Nothing happened, 
so 1 switched off my Tube and started 
again This time, things began to whirr. 
The program requires a DFS formatted 
d i  to become a 'System disc' (for which 
the labels were supplied). Following. the 
instructions on the screen, and a short 
time later, the message "Generation 
complete" appeared. 1 now had a start- 
up disc, synonymous with the System 
disc mentioned above. 

The start-up disc contains a number of 
musical examples as well as five 
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standard templates for such layouts as a 
single stave with treble clef, keyboard 
(trebie and bass clefs with curly brackets) 
and so on, up to string quartet and four- 
part choir. 

GETTING STARTED 
In Section 3, "Getting Started", one is led 
through booting the disc and loading an 
example of a Bach %&Part Invention to 
examine both the means of inputting the 
code and the end result on-screen. On 
booting, a menu appears, clearly hid out, 
giving a choice of clearing, loading, 
saving, or editing a score; in addition, 
there i s  a facility to set-up page, an item 
start bar: 0, prm'ew score and print score. 
Selection is by means of the cursor keys 
and Return. 

A brief examination of the material on 
screen whetted my desire to enter some 
music of my own; the procedure seemed 
very logical, so I loaded the single line 
template and began input. The program 
uses two categories of code for entering 
the music in a word processing form, 
called out-bar and in-bar. Section 7 
explains that out-bar refers to "overaI1 
aspects of the score such as the title, 
number of parts etc.", whilst the in-hr  
codes are for the actual entry of notes, 
rests and so forth. One great,advantage 
of the system is that it works just like a 
word processor, so any alterations, 
additions or deletions can be made at any 

time. Indeed, it i s  even suggested that 
editing could be done on a word 
processor, thereby making use of more 
powerful functions like copying 
{repeating) identical bars. The file is 
stored in ASCII format. 

I duly entered and corrected a short 
tune - the program advises the user when 
mistakes are made, such as the incorrect 
total of note values in a bar. Using the 
preview score facility enables instant 
inspection bar by bar, to check the input. 
Another welcome feature is that the 
stems on notes automatically follow the 
usual convention and groups of quavers 
and shorter notes are correctly beamed. 
The user has an option of overriding 
these facilities when necessary. 

DOWN TO TECHNICALITIES 
Perhaps it is time to examine the means 
of entry a little more closely. Section 4 
deals with this in a very clear way. By 
selecting clear score, the memory is 
cleared, then edit score produces the out- 
bar codes at the bottom half of the screen: 

(tl) ; stave: treble clef & 1 part 
(c=90) ; metronome marking, e.g. (c.=80) 
(0) ; key signature, e.g. (+l), (-11 
(4/4) ; time signature, e.g. (3/43, ( 6 1 8 )  

The 't', followed immediately by the 
chosen title, places the title centrally in 
double width script. On the next line, the 
details following 'c' will be printed right- 
justified below the title. If not required, 
this can either be left blank or the line can 
be omitted. Then choose the number of 
staves and clefs (note that the semicolons 
are comment markers, i.e. everything 
which follows is ignored by the 
program). Up to six parts can be written, 
in treble, alto, tenor or bass clefs. The 
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' (c=90)'  represents the metronome 
marking of 90 crotchets per minute, the 
example in brackets using the dotted 
crotched as the unit. The key signatum is 
defined by 'c' and '-' for sharps and flats 
respectively, followed by the number 
required, up to a maximum of 7. The 
sharps or flats are then placed 
automatically, according to clef. Changes 
of key signature within a piece can be 
accommodated and are preceded by a 
double bar. First-time and second-time 
bars can also be produced. 

IN-BAR EXPERIENCES 
The first (empty) bar is then indicated, 
ready to begin writing. For the purpose 
of enterhg the notes, a range from 1 to 6 
has been chosen for the octave in which 
the note is  to be placed. For example, 
middle C would appear as 4C and that 
an octave higher would be 5C, all the 
intervening notes being prefixed by 4. 
Accidentals are denoted by +, -, and = 
respectively for sharp, flat and natural, 
these preceding the note which they 
qualify. The note values allowed are from 
semibreve to hemidemisemiquaver and 

are d e d :  W, m, c, q, S, d and h. Note the 
'W' (whole note) which avoids confusion 
with semiquaver. If a dotted quaver F 
sharp above middle C were chosen, the 
code would be: q.4+F. It is unnecessary to 
repeat the figure for the pitch definition 
within a bar unless notes outside the 
chosen octave are to follow. In this case, 
there is a choice of techniques to perform 
this task, either by prefixing with a 
different figure or by using the relative 
codes "' and ',' for higher and lower 
octaves. The rests corresponding to the 
above note values are writfen simply by 
preceding 'R' by the length code. The 
program caters for percussion notes by 
using 'X' and &iplets are produced by a 
l / '  between the affected notes. Chords 
and arpeggios are easily produced by 
a d d i  further characters. 

S& further features are slurs and ties, 
staccato and tenuto signs, pauses and 
trill signs. Changes of register and pedal 
marks are also provided. Lyrics can also 
be added to song parts. When using 
lyrics, it may be necessary to remove 
portions of the beams which normally 
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group quavers and shorter notes. This is 
achieved by inserting a 'g' (for gap] at 
the appropriak point. 

CODE ENTRY (CONTINUED) 
Returning to my first efforts and 
completing the short tune and editing it 
bar-by-bar, I wondered how the hard 
copy would lmk. I referred to the set-up 
page instructions in Section 6 of the Guide 
to find that settings could be made, 
which would be saved and automatically 
re-loaded in future, for my E p m  9-pin 
printer and paper width. There is a note 
to the effect that Music Publisher does 
not fully use the additional resolution of 
the 24-pin printer but the smaller pin size 
is used to produce finer and more 
accurate stave lines. After setting and 
saving these options I selected print score. 
This option prints out the c u m t  score, 
using the start bar and set-up page 
parameters, and offers a choice of single 
strike (quick) or double-strike (slower 
but denser) mode; printing can be 
terminated at any time by pressing 
Escape. It was at this point that I hit a 
snag: title and other textual heading 
features appeated, followed by a carriage 
return and one 'U. Hmm ..... 

On contacting Hybrid Technology, who 
asked for my printer manual to check the 
coding necessary for the bit-image 
graphi~ printing mode, I learned that my 
MX-100 could not be made to function (a 
problem inside the printer's ROM, they 
said]. They kindly lent me an E p n  FX- 
80 but i n  spite of trying every trick I 
knew, lie *UNPLUGging other ROMs 
which might be incompatible, and using 
both serial and parallel data transfer, this 
didn't work either. Out of desperation, I 
took up an offer to visit a friend with a 
Kaga Taxan -10 (attached to a M128) 
and, finally - success! 

LIKES AND DISLIKES 
The concept of the program and the 
means of entering the musical notation 
are very commendable; and it must be 

said that the User Guide is very well 
produced and easily understood. It takes 
very little time and practice to become 
quite adept at producing the required 
layout. With reasonable touch-typing 
facility, notation is at least as quick as 
with hand-written efforts and much 
better presented. 

lhee  feattms I would have liked to have, 
but which were sadly missing, were: 

1. Accents and "hipins" for cresc. and 
dim. (I made do with a c i d l y  entering 
written abbreviations as above in 
place of lyncs, followed by some dots 
showing the duration of the changes). 

2. Ornament signs (mordents, etc.) and 
the ability to produce grace-notes. 

3. Transposition. I suppose one can't 
have everything on the modest k b ,  
with its limited RAM, but when 
arranging for families of instruments, 
as I do, it would be highly desirable. 

I aIso wonder what could be done to 
make use of such enhancements as ADFS 
and, possibly, a econd pro-or. Bearing 
in mind the problems involved in 
transferring graphia data across the Tube, 
there may well be reasons for excluding it. 

As is the case with all utilities, it comes 
down to the personal requirements of the 
user. For many, Music Publisher would 
be very helpful as a means to producing 
good, dear and weU laid-out music, and 
to be able to m off a copy at will is an 
advantage. In terms of value for money, 
it also seems reasonably priced. For my 
personal needs, I would prefer to have a 
program with those items mentioned 
above, certainly those in (1) and (2), 
which surely ought to be given serious 
consideration by the program writers. In 
conclusion, after my problems with 
obtaining hard copy (after all, that's the 
main object), I should insist on the 
program being demonstrated to work on 
my setup before parting with my 

I 



Games Review: Explorer 

use, all this works very well, and pqwss 
is achieved with little fuss. A pause and 

P.O. Bac 22, mit&t& save game facility is rovided, as are 
mwh¶m &m conkmk for m d  ancl a Lt feature. 
Tat(W8411Saa The general look of the ame is quite 

professional and the gra hcs, although 
not hilliant. are mite & ve. Sound is 

There has been little in the way of new 
adventure games for the Beeb in quite 
some time, so the d v a l  of this animated 
graphic adventure called Explorer from 
Dragonsoft should be met with some 
enthusiasm from the dungeons and 
dragons aEidonados. 

Supplied on a single 16K EPROM and two 
5.S" discs, the game can be used on all 
BBC machines though it wiH benefit from 
the availability of some sideways RAM A 
single d k  drive is all else that is needed, 
although twin drives are definitely 
pkrable,  and both 40 and 80 back b 
are supported A fairly lengthy manual is 
supplied, and this c m t a b  =me clear and 
easy to follow instructions along with a 
rather bizarre and humoQpp introductj~fl 
to the game mmario. 

'Briefly, the game revolves round the fact 
'that you have been expelled from the 
Explorers Club for boasting about 
impossible exploits and must now prove 
yourself by setting off on a hazardous 
journey to the underworld of Hallar to 
conquer the fiendish V a m k  

Loading up the game, you are presented 
with a three section screen. The top 
features text messages and menus, whilst 
the middle contains status information on 
%&er@ and position. The bottom section 
of the screen is the gameplay area. 

Movement is via the usual Snapper style of 
keys, and you guide your man around the 
variousmmswhichare redrawneachtime 
you move off screen. Other controls are 
provided via the use of jhe function keys or 
by a menu h t  appears in the text mea. In 

kept to a minimkm and used well to 
enhance the game where appropriate. 

The game has some thirty-one levels, and 
each lwel consists of 31x31 rooms. There is 
a multitude of objects to collect and a great 
number of monsters and adversaries to 
overcome. Animation is good, and there is 
plenty of it to add interest to the game. 

At this stage, even with the cheat version 
of the game available to the reviewer, I 
haven't mana ed to  get too far with 
Explorer, but sukcient for this reviewer to 
say k t  this is d y  a challenging and 
involving game with a ma&ve play area. I 
can find little to cricticise in general, and 
the programming appears to be excellent. 

If you are looking for a new graphic 
adventure to get your teeth into, then in 
my view Explorer i s  well worthwhile 
buying and should provide many hours of 
fun and frustration. Recommendd. 
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Public Domain Software 
Alan B l d U  continues his look at the k?i) sce~te with a d e w  of 

ed- ~ h a r e u l ~ a n d ~ ~ ~ f h u a r e .  
Last month I ended by mentioning that challengingly named 'Are You a 
John Lyons had decided to re-release Gourmet?' (I'm not, it seems), 'Eating 
almost hi entire range of software as Out' (understanding menus) and World 
shareware, and summarised the meaning in a Glass', which is ideal for would-be 
of 'shareware' as software which may be wine buffs. On a more down to earth 
distributed by anyone to anyone, but h e 1  there are programs about both hot 
which you must pay for if you find it and cold water plumbing systems and, 
usefuI. In my opinion, shareware is an in line with the educational theme, a 
excellent distribution method, enabling teachers' mark book package and 
the user to 'try before you buy'. It does programs to produce bar charts and 
AY On h 0 ~ t u  On the Part of the user, graphs. Most of the packages axe in the 
but as I occasionally try to persuade form of quizzes and multiple choice 
some publishers, the shareware question and answers rather than 
distribution method has many tutorials, so there is plenty of 
advantages: it costs nathing, removes tk 0ppo-t~ for interaction. 
need for expensive advertising and (in 
the case of h e  Beeb) will reach 
who may not see the product otherwise 
because the lack of commercial 
profitability at this stage in the life of the 
m i c ~  means that expensive advertising 
is not viable. 

I hope and expect that much more ex- 
commercial software will become 
available as shareware or PD in time, but 
for now John's range is an excellent start 
and I congratulate him on his hitiative. 
The range consists of M] packages, many 
of which were originally marketed to 
technical colleges and the like. They 
originally sold for £15.00 per title but, as 
shareware, the registration fee (honest 
payment if you find the s o h a r e  useful) 
is only 0 5 0 .  

Many of the packages cover subjects 
such as hairdressing, food microbiology 
and hygiene, and areas of nutrition such 
as vitamins, fats and oils. Some of these 
will be of wider interest such as the 

Finally, the range of programs produced 
by Peter Davy (mentioned briefly in a 
recent column), although perhaps not of 
wide interest, is definitely worthy of 
investigation by anyone involved in 
Adult Basic Education. Peter has 
obviously devoted much time and effort 
to this area, and has a catalogue of 125 
programs which deal with the subject of 
literacy and numeracy, making use of his 
experience as a volunteer literacy tutor. 
Whilst I'm not sure that these programs 

spelling. 



The skills dealt with range from the basic 
four rules of arithmetic to problems of 
time, fractions and percentages. S i i h r l y  
the literacy programs cover word 
building, specific teaching points such as 
'00' and 'ee' sounds, to vocabuiary 
comprehension for students learning 
English as a second language. Some 
programs have been written to make use 
of the Superior Software 'SPEECH!' 
system, which is a sensible use of other 
software by Peter. 

Generally, his programs are very well 
thought out, have a fairly standard 
appearance so as not to distract students 
by making them think about the program 
instead of the exercise in hand, give 
encouraging comments at the end of an 
exercise, and display a sense of humour 
needed to make study interesting. Whilst 
all of the areas of literacy and numeracy 
covered also need to be taught to 
children, these programs were obviously 
written for use by adults, who don't need 
graphics such as 'Fun School' jumping 
teddies or lots of sound to keep their 
attention on the screen. For teaching of 
specific points, some of these programs 
may nevertheless be useful with older 
children. 

I would Like to congratulate Peter on his 
dedication and efforts. I know that his 
programs are in use all over the country 
in schools, hospitals, prisons, colleges 
and so on, and am sure that they are 
proving genuinely useful. If you would 
like to find out  more about Peter's 
software, I'm sure he won't mind my 
mentioning his address again. Write to 
him at: 68 Headlands Road, Ossett, 
Wakefield, West Yorkshire, W E  8HX. 
Please send an SAE if you do write, and 
be patient i f  you don't receive a very 
quick reply - he may have a lot of 

Public Domain Software 

correspondence to deal with in the near 
future! 

I am keen to see more educational 
software appearing in the public domain, 
and am investigating several 
possibilities. To some extent, I a m  
hampered in this by my lack of 
familiariq with the educational system. I 
have seen a number of programs which 
were developed for primary school use 
some years ago and distributed by the 
MEP. {'Microelectronics in Education 
Project'), for example. Whilst most 
primary schools will have copies of 
these, many parents will not have access 
to them, and I have been asked for more 
details in the past. As the MEP ceased to 
exist quite some time ago, I presume that 
the copyright in the software will have 
passed to some other body. Perhaps 
someone more in touch with the 
education world may be able to help me 
to investigate the possibility of making 
such software more widely available, to 
the benefit of us all? 

There must be many useful educational 
programs which are PD which I don't 
know about, and probably many more 
wkch the authors would be willing to 
place in the public domain. I'm thinking 
of programs written by parents for their 
children, programs written by teachers 
for use & their own schools and other 
such worthy efforts. There are a number 
of paznb who would h grateful for the 
opportunity to give good quality 
programs wider use, so I hope to see 
more in the future. If 1 do, you will hear 
about it in this column, but for next 
month, I will describe what's available in 
the field of applications software, by 
which I mean programs such as word 
processors, spreadshets, databases and 
the like. 
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Function/Procedure Library (12) 

This mond-~ we p m  a set of usekrl graphid vxiety of n@ar hpes. The h* provided 
@m and fmtions from C M  BIake, uskg also includes a demonstration program so that 
mm clever mathematid functions to draw a you a n  W these ideas at work 

THE FUNCTIONIPROCEDURE LIBRARY (PART 12) 

Routine 1: Convert cartesian to polar 
coordinates. 

Type: FUNCXZON 
syntax: FN+(&Y) 
Pup-: Retums unambiguous angle 

fox x,y co-ordinates. 
Parameters: X Horizontal value y 

Vertical vaIue 
Notes: A trap should m u r e  that 

the function is not called 
if both X and y are zero. 
An mSE branch should be 
provided to prevent the 
previous angle being used 
againinrorrectly. 
The returned angle is in 
radians. 
None Related: 

Example: 
140 IF x1eO OR yli>O 

rads=FEJanglelxl,yl) m m 200 
200 NEXT 

ILouUne 2: Draw d&. 

Type PROCEDURB 
Syntax: PROCcircle(Xc,Yc~,%) 
Purpose: Plots a circle or disc 
PaParameters: Xc,Yc Centre 

r Radius 
f% F i l l = l a e a r 4  

Notes: Uses the fast haemmtal 
technique to avoid repeated 
SIN ox COS calculation 
None Related: 

Example: 
10 MODE 0:- 0,1 
20 PrmCcircletMO,512,230,1) 

Type: 
Syntax: 
Pwcwe: 

PROCEDURE 
PRKellipse(Xc,Ycmmi,tf%) 
Plots an ellipse or platter. 

paimeters: Xc,Yc Centre 
ma Major semiaxis 
mi Minorsemiaxis 



BEEBUG Function/Racedrue Library 

Notes: 

Beebug June 1992 

t Tdt angle degs. 
fD/. Pill=lClear=O 
Uses the fast inmemental 
tdmique to avoid repeated 
SIN or COS calculation 
Thetiltangleisofthe 
major axis. 

Related: None 

Example: 
10 MODE 0:GCOL 0,l 
20 PlEellipe 1640,512,500,250,45,11 

Routine 4: Draw polygon. 

I- 

-@!P= 

PROCEDURE Type: 
Syntax: P R O C p o l ~ s % J c , Y c ~ , t ~ )  
Purpose: Plots a dear or Wpolygon. 
Parameters: S% Number of sides 

%,YE Centre 
r Radiustocorner 
t 'Illt angle degs. 
f% Fill=lUear=O 

Notes: Uses the fast incremental 
tedwque to avoid repeated 
SW or COS calculation. 
The tilt angle is of the 
start corner relative to 
horizontal. 

Related: None 

Example: 
10 MWlE 0:GCOL 0 , l  
20 ~lygon(6,640,512,250,45,0) 

Roulhe S Draw helix 

me: R R r n U R E  
Synlax: PROChelix(Xs,Ys,Xf,Yf,L%,w) 
Purpose: Plots he& 
Parameters: Xs;Ys Start 

Xf,Yf Finish 
L% Number of loops 
W Widthof coil 

No- Uses lhe hst h m m n t a l  
technique to avoid repeated 
SJN or COS calculation. 
Useful for elecbical 
inductors or rnechaniml 
v*. 

Related: None 

Example 
10 mm 0:GCOL 0,1 
20 pROChe1ix(500,500,700,600,5, SO) 
30 FROChelix~770,470,570,370,5,50) 

Routine 6e Draw sine wave. 

I I 



10 RE21 Program P h  
20 RW Version B 1.0 
30 RW Author Cl i f f  Hake 
40 RW BEEBLR: June 1992 
50 RPH Frogcam smecr to cwright  
60 : 

100 'PX11 
110 MODE 3:WU 19.0.4.0.0.0 
l a o  PRINT-ANGLE* 
130 FOR ~ 1 ~ 3 . 5  M -3.5 STEP -3.5 
140 FORyl=3.5 M -3.5 STEP -3.5 
150 IF xlcrO OR yl00 rads-le(x1. 

y l )  ELSE 200 
160 m 
170 PRINT TAB(101.x = ':xl;TAB(22Jmy = 
.:yI; 
180 9%=&2020A 
190 PRINT TIIB(35l:rads;" radians or 

.;Dec{rads):' degrees' 
200 @%=&90A 
210 NFXT y 1 : m  x l  
220 PRIMP' ' 'TAB(2O)'Press W kf to m 

we on each t h .  ' 
230 g%=GET 
240 : 
250 MODE 0:GODL 0.1 
260 PRIMP'CIRCLE' 
270 PROCcircL (640,512,500,O) 
280 rmOCcircle (200,512,150,l) 
290 PROCcircle t 640,200,175,O) 
300 m i r c l e  (900,512.175,l) 
310 PROCcircle (640,800,150,OJ 
320 g%=GET 
330 : 
340 HMIE 0:GCOt 0,1 
350 PRIWTmELLIeSE' 

690 MODE 7 
700 PRWP TAB(16.12)'THE END" 
l10 *FX12 

BEEBUG Flmct ion/Pracedure Librarfr 

720 VDU1:WD 
730 : 

1000 m $*'+fCttt*fftf*t***** 

1010 Procedures/~crions 

I l020 m start here. 
1030 m a*fi*f**ta**fa**t**~t  

1040 : 
1050 m Calculates unambiguous 
1060 tlEH angle from X b Y 
1070 : 
1080 DEP m q l e  1x.y) 
1091) LOCAL rd ' 

1100 IF -0 AND y=O =O 
1110 I F  x<O ANU y=O =PI 
1120 I F  x:O AND p 0  =PI12 

rLpe: PROCEDURE 
Syntax: ~~OCsine(Xs,Xf,Yz,Ypicy,ph) 
Purpose: Plots a sinusoidal wave 
Parameters: % start 

Xf Finish 
YZ Zerolevel 
Yp Peak amplitude 
cy Number of cycles 
ph Phase at: start 

Notes: Uses the fast h ~ @ ~ ~ e n l d  
technique to avoid repeatd 
SIN or CO3 c&&tion 

Related: None 

Example: 
10 MOOE 0:GcDL 0,1 
20 ~~0~sine(100,1100,500,4~0,4.~~,~~~ 

Beebug June 1992 

360 mellipse I640,512,500,25~, 45,O) 
370PROCellipse(200,512,150,75,90,1) 
380  ellipse (640,200,175,50, -80,O) 
390 PRCCellipse (900.512,175,70,30,1) 
400 PROCellipse (640.800,150,50, -30,O) 
410 g%= 
420 : 
430 HMlE 0 : a  0 , l  
440 FRINl"WLYWm 
450 -1won (6,640,512,500,45,03 
460 ~80~poly$w ~3,2.00,512,150,70,1) 
470 PRXp)lygm {4,640,200,175,20.0) 
480 -1ygon (5,900,512,175,36,1) 
490 PR-1~9011 (15,900,512,175,0,~1 
500 ~ ~ ~ q s o l y $ o n  (8,640.800,150,0,0~ 
510 g$- 
520 : ' 

530 W E  0:- 0,l 
540 W7NTWIIELIX' 
550 PROChelix(500,500,700,600,5,50) 
560 PROChelix(770,470,570,370,5,50) 
570 PROChelix(100,900,1180~900~15~75~ 
580 PROChelix(1100,100,1100,800,10,160 



VIRTUAL DISC DRIVES 
Some time ago I saw a reference to certain 
BBC micros where more than four virtual 
drives were available, i.e. not just the normal 
two doublesided drives. I would be grateful 
on your advice on the possibilities of 
achwhg h and the Uely cost. 

I should explain that I have a model B with 
Torch 280 disc pack (a twin double sided 
5.25" drive). Whw operating in To& MCP 
mode (a CP/M lookalike), drives 0 & 2 
become drive A, and drives 1 & 3 become 
drive B. I would like to add an additional 3.5" 
double-sided drive (to transfer data to or 
from this size of disc used by PCs). Any 
advice you can give would be very gratefully 

We are unable to kip on this - jf any readers Ean 
proaide releoant informatiotl W will pss it m ta 
Mr. & Eourcier. 

BBC BASIC ON A PC 
L it possible b get BBC Basic on a disc and 
input this into a PC like other programs SO 

that I can use some of the programs from 
BEEBUG on this machine? 

BJXane 

A version of BBC Basic to run on PCs was 
produced by M-TEC Computer Servicts, The 
Market Place, Reepham, NorJaOi NRlO 4JJ. This 
was BBCBasic(861 which was rewiewed in 
BEEBUG Vo1.8 No.2 (in 512 Forum) when it cost 
D6.00 hc. VAT attd p@. 

PRINTING CYRILWC CHARACTERS 
I would like to lay my hands on a way of 
printing out Cy~illic (Russian) characters. Ts 
there anyone who can supply a suitable 
pmgiam, of a word processing nature? 

My machine is a Master Compact, and the 
printer a Star Multi-font LC24-15, both of 
which are used more or less exclusively for 
word processing. 

MduelCarter 

We wilI pass on fo Mr Carter any r e p b  

FINDING BBC MICRO lTEMS 
I have noted with inhest the signs that SOJ-IW 

owners of the trusty BBC B are a little 
worried about ttbe back-up they can expect to 
get in the future, and I am sure your recent 
comments in BEEBUG wilI h mt welcome 
(see Editorial, VoI.10 N0.10). 

I reedy sought the Acomsoft l S C r P d  for 
the Beeb. I had no success with my usual 
sources, but I dad receive an offer h answer 
to a private advertkmnt, and I am now the 
happy owner of the requid sofhvare. The 
gentleman in question also sent me a list of 
various comp&er items he had for sale. It 
seems to me that there is Beeb material 
available a r o d  the country, but how do we 
M it? Personal ads in B B U G  ~IE a p a t  
help, but too many adv-s are ~ to 
sell complete outfits. Is &ere any chance of 
BEEBUG rum@ a secondhand 'sideline' foE 
BBC material? 

CkJona 

Th mensbs' ads in BEEBUG can be used for 
bosh sales and wants, attd unnttmtfrom other 
readers (buyers and s e l l e ~ s )  indicates that these 
are an efictive way of selling unwanted items, 
and obtaiteing Los things which are otherwise 
hard to find. Whilst many a d w i h s  no doubt 
~ t o s e I l a u q I e t e s y s m a s ~ i a t n s u ~  
tht most W. @qme  guithfor  mdmrdu~l 
itam. I 

Beebug June 1982 



BEEBUG Function/Procedure Library [cont. from page 56) 

1130 IP x=O AND yc0 =3*Pf/2 
1140 IF MS (X] /AES ( y )  clE-18 TAEN X='&{ 

X )  *ABS(y) *lE-18 
1150 rd=AW b / x )  
1160 IP m0 =PI+rd 
1170 IF ycO =2*PItrd 
1180 =rd 
1190 : 
1200 m Plots fast  circle or disc 
1211) : 
1220 DEF PRXcircle (Xc,Yc,r, f%) 
1230 UlCAL A,CA,%,a,Ca,Sa,Cg,@,x,y 
l240 a=2*PI/4O 
1250 Ca.COG(al: Sa=SIN{aJ 
12 60 &l: SA=O 
1270 HOW rfCA+Xc,r*SA+Yc 
l280 FOR kl To 40 
l290 Cp=Ch:w 
P300 &Cp*Ca-Sp'Sa: SA=Sp*Ca~clp'Sa 
1310 W'tcA+&:y=r*sAtY~ 
1320 IF f%=D W x,y WVZ Xc,Yc:P 

m 85,xty 
1330 NFXP A 
1340 ewDFRX 
1350 : 
1360 RPH Plots fast ellipse or plabter 
1370 : 
13110 DEF PRWelli&[Xc,Tc,m,mi, t , f%) 
1390 LCCAt A,CA1SA,a,Ca,Sa,Q,@,tkj~tl1 

XtY 
El00 c ~ . ~ ~ ~ ~ ( R A D ( c ~ J  :St=SIW(W[t) I 
l410 a=2*PI/40 
1420 Ca+S[a) :Sa=SMlal 
143b ~ - ~ : S A = O  
1440' maaCt+XcIma*St+Yc' 
1450 FOR A=I M 40 
1460 C%!&%=& 
1470 CAKbTa-SbySa:SA=Sb*Ca+Cb*Sa . 
1480 x=mrCt *CA-miiSt*SA+ltC :y**StfCA+ 

mi*ct + SA+& 
l490 IF f$=O DRAW x,y ELSE ldWE XC,YC:P' 

m &.S,X,Y 
l500 NeXT A 
1510 mPRX 
1520 : 
1530 m Plots East polygon 
15dO : 
1550 DEF PRQb1ygon (s%,Xc,Yc,r,t, f?b) 
1560 ~0% &,W, SB,a,Ca,Sa,Cg, %,XIY 
1570 a=2*PL/s% 
1580 Ga..MsIa):SB=SIEl(al 
1590 c&(RAD[~)J:SSIN(RADI~J) 
1600 I$WE r*UtXc,r*SA+Yc 

latO FOR A=l M s l  
1620 @*:*SA 
1630 CA=Cp*Ca-@*S: FkSpCatQ*Sa 
1610 x=r*CA+Xrty=r* SA+Yc 
l650 IF f0=0 DRJM x,y ELSEWJE Xc,Yc:F 

LOT 85,x,y 
I660 wexT A 
1670 EJDPROC 
1680 : 
1590 W Plots fast h l i x  
1700 : 
1710 DEF PRWeliklh,Ys,Xf, rf,L%,wt 
1720 LoCAL Xd,Yd,Rd,Xc,Yc,Xi,Yi,Tn,&, 

h,mi,A,CA,SA,a,Ca,Sa,Cp,SP,Ct, St,x,r 
1730 X d r X f - X g  :Yd=Yf -Ye :Rd=S(ER (Xd*M+Yd* 

Ydl 
1740 Ct=MlM:St=Yd/M 
1750 Tn=L%+ ,5:&40*Tn 
1760 &n=40i [m+l) 
1770 Xi+/den: Yi=Yd/&x 
1780 mi=. PM/ (Tn+l) 
1790 Xc=Xs+mi*Ct: Yc=btmitSt 
1800 a=2*PI/40 
1810 Ca.COS(a) :Sa=SIN[a) 
P820 CA=-1:*0 
1830 -~*Ct+Xc, -mliSt+Yc 
1&90 WR h=l 'PO end 
1850 Cg=msp=R 
1860 C** Ga-Sp4p*SB: SA=@*Ca+Cp*Sa 
1870 xani*Ct*CA-wfSt*SA+Xt iy+*StXCA+w 

*Ctf SAtYC 
1880 DRaw x,y 
1890 Xc=XctXi: Yc=Yc+Yi 
1900 NWT A 
1910 WDFROC 
1920 : 
1930 FW Plots Cast sinusoid 
1940 : 
1950 PROCsine(Xs,Xf,Yz,Y~,cy,h) 
1960 LOCRZ, A,CA,SA,a,Ca,Sa,Cg, SB,x,y 
19711 bWE X 8 j P z : m  Xf,Yz 
1980 st- (xf-XS) i ~ i a a  
1990 ad*PI/&O 
2000 Ca.COS{a) :Sa=SIM(a) 
2010 C A a ( R A D I p h 1 )  :SA=SIN(RADlgh) J 
2020 HVE xs,Yp*S~+yz 
2030 FOR r = + s t e p  M X f  STEF step 
2048 @=Ch:Sg=SA 
2050 CAQXCa-$*$a: SA=@*Sa+SpfCa 
2060 y=YptSAtYz 
2070 DRAW x,y 
2080 m X 

2090 B 
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HlNTS HlNTS HlNTS HlNTS HlNTS 
&W &W &W &W &W 

Please keep s d i n g  in your hints m anything 
r e h n t . t o  the BBC and l&ssfer mntputm. Don't 
figet, W mfw all hints W publish. 

HARD SPACE AND RIVERS IN VIEW 
Ibk Toad 
View has no hard spa@, i.e. a space at which 
two words cannot be split over the end of a 
lirae during farmatting with right jus-tion 
on. You can get around this by substituting 
an otherwise unused character such as 'W, 
formathg the text, and then it to a 
space by going to the command screen and 
typing: 

C/@/ / 
just before printing, 

Sometimes, right justified text on a word 
processor leaves ugly chains of spaces 
running down the text. Printers (the human 
variety, that is) call them rivers. In View, you 
usually find &at you can get rid of these by 
w i n g  the cursor to a line soaewherr inside 
the paragraph and pressing fO (Format 
Paragxaph). Diffem~t cursor positions give 
-rent layouts when this key is pressed. 

BEEBUG MAGAZINE DISCS AND THE 
MASTER 
D a d  Poiak 
The magazine disc is not available in 5.25" 
ADFS format, and Master users wihut 3.5" 
drives may not always wish to use the DFS. 
An easy way to transfer the programs is to 
make a backup of the BEEBUG magazine 
disc, format side 2 of the backup disc using 
the ADFS Formawr AFmm on the Welcome 
disc, and then use CqyFi les  (again off the 
W o m e  disc) to copy a l l  the files from DFS 
(side 0) to ADFS (side 2). Then you must 
build a !Boot file on side 2 (using *BUlI,P 
!Boot), containing h ErE 

*BASIC 
CHAIN 'm' 

Now you must change the !Boot He on the 
DFS side to read: 

*F= 
- 2  
*EXEC !Boot 

Now W-Pm will run the !ho t  file on 
side 0 in DFS, which will then automatically 
swi& to ADPS and will run the off 
side 2 

FOUR INTO ONE 
Ajay Ramaswmy 
h BEEBUG VoLlO No.2 there was a hint from 
T.D.Parsons m 2 ROM 
into one EPROM in a BBC Model B. I have 
improved on d6s somewhat To get 4 ROM 
images into one EPROM, program a 27512 
with the 4 images at 16K boundaries. Then 
bend up pins 1 and 27 on lh EPROM and 
solder a wire link between pin 1 of the 
EPROM and pin 12 of IC76 (74ZS163), and 
similarly c o m t  pin 27 of &e WROM to pin 
11 of IC76. 

This work by switch@ the extra bits (2 and 
3) of the ROWEL latch (K76 at &&WO) to 
the extra lirres of the EPROM. Since 
the 7 4 1 s ~  drive up to 10 m loads YOU 
c a n s a f e l y ~ u ~ t o Q ~ m o M s  
into your system to get a total of 16. If you 
put the modified PROM into the socket for 
IC52 (logical ROM socket 12), the four ROM 
images will appear in positions OR8 and 12 

NOTE: Although we can verify that this 
i n J w m a t w n i s & , a n y ~ a r k o n ~  
this action do so at their own risk. Ajay has 
performed this modification on abonf 30 
mputers, and it hs h w h t g  whbly for 
m t h l l f l m p m .  B 



Personal Ads 

Ilrtlimtdea alu, colour mnitor, 4 slot 
~ a o M b S I 5 ( 1 6 I n t e m a l d r i v e , e X t e d  
dis b u k  Oak 9 3  ina*ace, &X80 
p lu r~d~dsoBhvanESMI ,  2MbSEi% 
d d v e E 6 R 2 r t o t b d ~ l a n e E 1 5 i ~ . ~  

BBC 511 r p p m m c i  $ Bsaenlial's memwrry 
expamh, Oa@l syskm diZg $ h&rdhI's 
CLmouae d~iver, RAMdisc, Klboot k 
nn3allpllgous dim, a h  Tull mous drim, 
Shibuml Problem %het k h t l a l k  CPPS 
W, mplete with Uner Cuidw M. Td 
mwm. 
BBCBLssao9OS130,perkawndition(ii 
all leads mnd manuals] E125 ono. GIS 
Advanced Teletext Adaptor ind. ATS RW 
h ~ ~ T e I . ~ I l 1 2 6 ~ r 1 p  

& 1 w ~ ~ a o ; ~ u b ~ ~ ! A h I p p b ;  
a65; Morley klntext &p& Ins. W a r e  & 
dwwlkerw~pka&AMx 

wc&w~ie&-iwfaspaR 
partr) Inc. DPS 0.W and Acorn S ech 
+mm~nrjo~tapa~& 
we? 200 games - E2 pet tape, E3 per disc, 
~ t b r ~ w r g , W b ~ Q h L s 3 $  
ed&BBBBUCmag3Vd.ldWpprvdume~ 
rn t tRbta l . rn6aoaoz 

W M E D I  BE 3 copy of FierBMs W!" 
onelth~r tap  U (preferably) DFS d l ~  Tel. 
0-. 
WANTED1 Elactron Plus One advanced 
M c e  in gwd working ordrr. M. 0 
505302 

WANTED: APEX ROMlRAM hard, made 
by A I M  irWa Tel. W1.W M. 

h*stn5l&DPSandADRE,PCmwkkwikh 
GEM wttware and mouw, colour monlmr, 
dual 40/8O d l x  drlve. Many R O k  Incl. 
&stet ROM, Intarword, ViwSheet, The 
Publisher, camp1ete OVetView sulie. Cam 
quad ROM cartridge. Mole than 10 bwb, 
Incl. Master Wekome guide, Reiffence 
MamaaCi k2,DababmrguMe.ESW.Tel. 
W1618053 

BBC B with Watord P K  RAM expansion 
board. Imluding Akht~r 40180 metal c& 
d k d t I v e r ~ h ~ P S U : P h l U p M g h m .  
mono monitor; Bmthnr HRIS daisy whppl 
printer; hterword W. CompIeto with all 
orlginml manusls plus leads ek.; other BBC 
manuals plus gpnaral 6502 programming 
boolra at no extra w t .  Will include Akai 
stereo tape deck for program storagr i f  
wanted. Buyer cblleeIs, E220. Tel. (0734) 
31050& 

WANTm: Computer Conwpts Intershe# 
ROM* withhm~ntat i rm 6w BBC B 
wmpuh. Tel. (E53)Wmrhgs 

BBC 5ll CO-proessoor In Acorn Univeral 
box. Complew with all ewntiai W a r e ,  
u a ~ r / t e c h n i 4 @ ~ , L l 2 5 . T e t ~ ) ~  

Brother MlW phtcr  comph with NLQ 
font, manual, s ate rlbbonr, BBC lead,EMI 
ono postpgp TPL (08293ZQI76 weninSI 

WANTGD: Acorns& LISP ROM 601 BBC. 
spsnwer ROM by *let Concepa. Td. 

mlmweninge 

BBCB ho7withWatfardMkD DoPsk 12 
ROM h r d  + sldpways RAM E150. Acorn 
Maslpr~RGBmlwrmwriWIQ5S.r018m 
d k  drive E3R C m  PW.IDBOA prhk l75. 
Data recorder L15. Pair of joysticks E8. 
Watford T u r k  CO r t r ~ s o r  W5, ROM8 

as nawb Wagid W1 DDPS ldt M 
Amm ADFS, view 2 1 , V i ~ V ~  
DNFS, BEBUG Toolkit Plus, Watford .... 
Dumpout 3, PtintMa$mr all C10; h80 a0; 
M&, in%&& !X; Watfotd Wapplng 
Mltw plus m u s e  EO. kwi'ble o h  h 
Mini Office 11, 'Image' Graphlcr, Cllpart 
Llbrary, Vlew Printer Driver ClnOtAMt, 
Call aphy, y,lnteMve 3d, Micm h l0  c4 
thn k s t  Graphics Utilities, RAM & Dlsc 
Utilitia Basic Wi PoneyIe, k p M s  

WwapMM uuutb, ka of BeEBVG 
Applhtions I L II, MTAAD CAD pnckage. 
Itepbn 2 h b e d  MW Bmmkthmu&h 
The Gold Eo~wtion, Summer Olympics, 
Cawarn Quest, mic~o User 10 of the Best 
Games, Elitu, Aviator, Ms. Rws 4 Track, 
b a r  Managler, Tlmp -c Wmd Mmer, 
J d e  Maths. W c d p l l ,  BEEBUC mgadm 
Vd.1 Nal  m prerent, Advanced W C& 
30HwrBasie.DabhandGuidPm-t 
and ViewSton, DFS manual, VlewShert 
mnw& UndeotardQ InterWord hk, TM 

l p n  PX/lbga Rhnr C o m n d s  revealed 
h91 Smm with the OK mim. hl. (0245) 

M1m + i n k t ~ l  &a &C m, m, 
M, 5W0, various bwks, software and 

Immaculate WmdlHon. Wish 
E:;YnneP M. Td. D915WW or 
mJZW197. 

For BBC B: Mini Office I1 SOT disc f6, 
MastsrPile I1 DR WT d f  E13, Advanced 
Disc User Guids (Pharo) l$ Aswmbly 
Language Programming for BBC rnicm 
(BimbaurJB, BHHBUG magsVoI.1 to 10 (1 Ilo 
9 hd) fll per vd. W emhnt mndlbblon. 
~ b o a e d w l t h m L & p l l e e s L K . ~ g e .  
Tel. ~)SM6506venin@ 

A3 Plotmat Plater with direct drive 
inferhe, for BBC mire or b t a r .  laeludps 
sideways ROM (with built-in Amrn GXR 
routln& manual, W a r e ,  cable for U=r 
p L  brgain at flSO + cadgp. Prekrsbly 
eollg.t~y!~TeLOBl#l30l9uRPr7p 

BBC lsua 7 fitled wlh ADPS and Intppa B 
board in a Vighn case with a rparaa 
k e @ d  E117. Tel081-3l8 955. 

M r t n  153 with h Y l e w  ad all mnuals 
including Bnfetenca MPnuala park 1 4 2, 
n75. S12 bwrd with E3 1Mb exparrdmGEM 
&re, mwae end m a n 4  D a k  prea urer 
and technical guides £150. W0 bridge 
L8/35* disc driir m ADT mnd UlaaCak 
m w i i h  mmuab El0 each mhvik  Cllb 
wnitcw W. Shlmva CPBO printer and spare 
ribbons E15. Numelow other books, 
mguk and dim Tel. (W4)563W. 

Smlem Lndard Arc r m h r  and An rams?, 
and Star XBM-aM) mlour prink. U you ore 
offered elther of Lesr please could you 

York Pdh on W) M 8 1  or myself 
at  horn W) 01336. 

mBd tqlmtasm M. Offers? tel. 
(135?)4Wl03 dutilqgoh hours 

WANTED1 'B& ROM Uspr Guide lot the 
BBC mjem~~mpvh a d  Amrn Ekm' by 
Mark PIumbley, published by Adder 
Publiig.T$.DBlW W, 

E p n  @er, gwd mnditiorc ori@aI 
pacwng and mamaals, span rlbhn E100. 
Td. (0505)mBI evenlnga 

Beebug June 1882 



Modm Pm Nighhpls with w r  II BKB,  lap d i m d  ld,abm WANTED: B& IL Abo lnrallclloar for 
ROM MI. Hypprdrivpr ROM and dfrc, pinprfntor h WlV I d ,  unny pmrr m w w 4 p  RMa. on Wakfmd R g M  
W@ m ( d h l  Lcgic Mllnic a*sltt~ and Mini Mica Il/ All at m5.81 IwdTel. m m. 
~ ( ~ ' L o c ~ ] ~ U ~ ~ B B B B U G ~ ~ ~ ~ ,  Orn 
Advancd Dlse Toolklt, Wordwla~ Plus, mmlahl goftmR U- C= fh-t 
Avlahr a i l  flO each. Revs and Revs 4 Track Bhq d a m .  Acorn Elemon. Offers for lot or 
EIS; 4Mation Stretch, Speech!, Te1.(0%n)&m. rpparate. Td. (&2&3)&l3. 
k d ~ m m r m d w a m , ~ D  
each All with nlevaut m u &  and MtS, UIIW drive, @me& rmg& 
p l u a ~ M O 3 2 6 1 3 .  joystick, blank discs U50 plus 

-.Abo Bbrlmn bdwmard 
~ n l 2 w l t h ~ C ) p g M g h ~  mftwam k ik  SAE N . T d n ,  36 
ma6tor; cumm mibk d d  dim Corn-, Penkore, W m  WRlO 
drivra with PSU; Win Itad; fitled IHX. 
R M s  (incl. manuals): Interword, 
Intersheet, InterChntt, InkrBase, Cnphin M4iBren by Minor 
W d w h  Plus; [ow dud catai* Mirach h BBC B, romplets wlth 
Mtnuala: Welcome guide, Vim, instrucfions and dther tape or 40 
V i e w S k t  Reference guidsg I 4 2, track dlx: I I O ~ ~ P  @l€y whkh). 
disc drive buide, 512 manual, ~ a S t e d a n d ~ E 1 5 P r . p h p .  
Innodu~tion to Wordwise Plus, T a p  m d k  uallities. irmdPrs wpa 
Commaaft, Vop8er. D i m  (with b x k d  prqmmm, WE b u t o r  and 
manuals): The Amount Bmk. C I a r a s R q l i i o n l I m L d ~ U  
ASTAAD CAD, Speech!, Gemini P a P b l ~ & T d . ~ ) ~  
Office Mak, Gemini OffiEs &Wt. 
Book: Assembly language BBC B ksus 7 t stdsw~ya 
Prognmming far ths BBC miclo ROMIMM hmrd t M/sO DD t 
(Biium). WWX; magr Ap~ll  IW b o o k s l d l ~  M. Amber modtor 
M cuneat OtIen lmlkd for WMC M Centmnlm printer m. Awm 
buyetmIk.  Tel, &Wl)4lm Study Electronics on the BBC Micro 7iz E:{:;,""p.g;;,b; Merican built BBC B with viiw, An inkmtive approach to lea o~~~o?T~I.Eo~(s)wL~~% +h N I S  *Ym dl= ddw Cub 

p"b" ,am to coloul monitor, bound manuals, 
stick as new WOO. CST P m y o n  E- W ,  2- -1 1" MOS 3.5, ROhk AD], 
FE I n l P h e  £E. 12" N E  m m  P and 'lX@al Techmps Commnr 2, DurnpMmter, Help. 

M n t a  ROM, VlewSlore, Zoom & monitor U0. A310 has+ unit and Fmgmw include tfieory, -, &self q&bn& canrIdgc. DIra: Kpnra, keyhld B75 W d w l r c  ROM f12, h l m u h e , d t a r t s & ~ ~ ~  
APILROMbwrd~24mwrearm Pinante, Viewchart and various 

UO. WANTED: h rWord  ROM a d  
Userinputrdcalculatedoutplts. games, Complete s t t  of manuals. 

31- m k  lnkrhce fOf fWa~~.  S9.95 ea* + E! pkp. F Tel.Ml891 m. 
Td. (D183)480632. 

, Cheque or Postal Order to; A*rtcrfm ~ r W d , ~ 3 ,  
BEEBUG Master BOY, In o r i g i ~ l  DFS, ADB, View, ViawShe~t Mit, 

EPTEdrcational Sojiwam, Reference Manuals arn l 4 2 t 

$ ~ ~ ~ ~ ~ d g ~ t o r &  ~ v n r p  ~odmnr tr-, ~ i * a n $  ~ m a e  mnul A. M. (W) 
ak7pm CM8 2BJ #%L 

P h x  state BBC B/- & a d  disc s h  
BBC W n  UB Tmrbq. R r M Y  W A N T m  Mouw fm Mmwr 
4 0 ~ M d r i m I n p l l n t h . M i ~ M  
medium res. dour  mrmitar, Ri 
2000 modem, cables, Masplar ROM, 
manuals, boolts, soiiware includes 
Sharpmter and Pork4 stockmsrlret 
programs. Pro-Punter, Brimaidon, 
d n i  MfiDe e s .  L@t kom usp. Cost 
ovaU~aaopaaOaAtsoIuLi5$10 
pPina~TeLOBld633BD5. 

Music Master wi th  mlcropbw 
inbrbm 5.25' dI% handhot. 
Mepador reeorder tutor wlth 
Ensemble, h a t  and CIawom 
Network packs (5 5.25' dim, Watkrd CWlOS h dlu-ddvt 
h8ndbo~b end r@sseltss). Micro 
Maestro with 5.25" dlsc and 6 
w t k  AB 6mm (worth flN) Tall. 
@256)ma M&arrottrmrSystemDPltr&QM 

WANTEDl Uni-1 Id m m  d a h  ud Sgstem Delta +r 
(Ref.0W) for Master1512. Alsp W.  BHte 3.5' (for Compact) B. 
wanted, bmk: KRYL0W.V.I. (tr. I bwt Iwn Pprr with L d k  drlue. r lh r ,  RbkudCdutoHLPllrOgdWdkt5. 
AlWRWD] "Apple-e)orhliolrr ummab and &re in working &, and W- De&a l&- hBBC G. h d 
d ~ ~ h n , h Y ~ k T d . ~ 6 )  d a o t w ~  t I e 'swl lR~drRsPekCln  S T d k a n d t a p ~ ~ y ~  
331160. angmr&useotthsm7Tsl081-3%~ Tel.W= 
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