co- ordinates have x values in the range 0 to 319,
and y values ranging from 0 to 199. One byte is
sufficient to hold all the possible values of y, but
two bytes will be required to store values of x
greater than 255. In Basic, given the co-ordinates x
and y, the corresponding bit is calculated using the
following steps:

1000 HB=XAND248:VBYTE=INT(Y/8)

1010 RMY=YAND7:RMX=XAND7

1020 ROW=VBYTE"320+HB

1030 BYTE=BASE+ROW +RMY

1040 POKEBYTE,PEEK(BYTE)OR(21(7-RMX))
The corresponding machine code routine has to
perform the same calculations. HB, ROW, BASE and
BYTE all require two bytes, which makes the
arithmetic processes more complex. Most of the
coding is self-explanatory, but two sections of
interest are those where y is divided by eight and
VBYTE is multiplied by 320, Division by powers of
two can be easily accomplished :

45 =00101101

45/2=22=00010110

22/2=11=00001011

11/2= 5=00000101
5/2 = 2=00000010
2/2 = 1=00000001
1/2- = 0=00000000

Each time a division by two is performed, the bits
that go to make up the number being divided all
move one place to the right. Hence division by
eight can be achieved by three Logical Shifts Right
(LSR). As we only need the integer part of the
answer, we can conveniently ignore any bits that
‘drop off’ the right-hand end of the number. The
LSR operation places the bit that is lost in the
carry, so we could use it if we wished.
Multiplication by two can, not surprisingly, be
done by shifting one place to the left (ASL). We
can use this fact to create a routine that will
multiply VBYTE by 320. We can think of 320 as
5X64, and 64 itself as 2X2X2X2X2X2, Thus, if
we take VBYTE, add it to itself five times and then
perform six ASL’s we will have effectively
multiplied by 320. The only snag is that the answer
may well be bigger than 255 and hence two bytes
will be needed .

Finally, the two routines we have investigated
are both called from within a BAsic program using
SYS, and it is important that when the machine
code routines have ended, the BAsic program can
continue. During execution of a BAsiC program,
the interpreter makes use of the X, Y and A
registers. As these registers are used by the
machine code routines as well, it is important to
store their contents on entering machine code and
restore them on leaving the routine. The most
convenient method of doing this is to use the stack.
The values of the Y, X and A registers should be
pushed onto the stack as soon as the machine code
routine is entered and pulled off it before exit.
Values for the co-ordinates, colours and flags can
be passed to the machine code program by
POKEing them into the locations specified, as
demonstrated in the Basic program.

338 THE HOME COMPUTER ADVANCED COURSE

1 Go
2 PO
3 PO
4 ST
200
218
2ae
2sa
Isa
360
370
Ie0
350
400
412
aze

43

A GOSUE 1508

TO 298

KE S32ES,.PEEK{S3265)ANDEE23

KE 53272 ,.PEEK (53272 )ANDZ400R4

apP

REM **xxx CE4 HI-RES DEMO PEE 23
FOKE 56 ,32:CLR: REM LWR MEMTOF

GOSUB 3088: REM INITIALISE S/R

REM %%%xx SET UP HIRES MODE *#%%

PRINT CC#:iPRINT :PRINT

INPUT "FOREGROUND COLOUR":FG
INFUT"BACKGROUND COLOUR"™:BG
TT=FGx16+BG: =EM CALC. COLOUR
POKE COLAUR,TT: REM COL TO MsC SAR
POKE HRSFLG.1: REM SET HIRES ON

FOKE CLMFLG,1: REM CLRHIRES SCRN ON
5YE BEGIM: REM EMNTER M/C SR
REM  *kxx CEAL PATTERM LR
Z2=P:171=501Y2=190:11=160:5P=E

FORY=Y1 TO Y2 STEF SF

FORK= Y2-Z TO Y2+ STEF SP
GOSUB 18m@ REM FLOT FOINT
HNERT X

Z=2T+5F

REXMT ¥

GETJ®: [F %< >" " THEN S85
GETA%: [F AF=""THEM STDO!REM AWAIT KPRESS

REM  *x¥xx»x CLEAR HIRES SCREEN *%&%
FOKE HRSFLG,1:POKE CLMFLG.,!

SYS FEGIN
A exxw LINE DEMD EEE 2
H1=@:K2=300:Y|=0:y2=190:5F=1

REM LINE PLOT

GETIS: [E15C " " THENSSS

GETA®: IF A%=""THENTBOIREM =AiAIT KFRESS
H
REM ##%%» RESTORE SCREEM  s##%
POKE HRSFLG, 8¢
5YS BEGIM
PRINT CCEIFRINT (PRINT

FRIMITAB(S 1" xxx«END OF PROGRAMEkxxx"

REM HRES OFF

E M

REM &x% HIFRES FLOT SUBROUTIMNE ¥*xx
t

KHI=INT O HH ) t L0 s~ HH L aHR

POKE WBYTE,KLD:POKE HPAGE ,XHI:FOKE YBYTE,Y
S¥S FPLOT: REM EMTER PLOT S/R
RETURM

REM x%x LINE FPLOT SUBROUTIME %%%
CO=2{r2=-Y12/(HE-K111C8=CoxX1-Y1
FORK=KI TO K2 STEP SP

WERACI-CB

GOsSUB loee: REM PLOT POINT
NEXKT ™

RETURN

REM #%% INITIALISE SUBROUTIMNE #»**
CCE=CHR®( 147 REM CLEAR SCRN
HKX =256

HRSFLG=43488: REM #Cl108
CLMFLG=439489: REM #C1@1
COLOUR=49418: REM SCi@2
HBYTE =489411: REM #C1@3
HWPAGE =43412: REM #$C104
YBYTE =49413: REM #C 183
BEGIN =434224 REM $C18E

FLOT =43533: REM #C 183
PRINT COEFIPRINTIFRINT
FRINTTAE(S) "« ## P CODE LOADER*%%x«"
FPRINTTAB(S2>"1)> M 7CODE IS ON TAFE"
FRINTTAB(3)"2? M-CODE 1S IN DATA"
PRINTTAB(33"3) MACODE IS IN MEM,"
PRINT"HIT OFPTION NUMBER"

FOR LP=8 TO 1| STEFP @

GET OF%

IF OP$:"P" AND OP$("4" THEN LP=1
MEXKT LP

oM VAL (OP$) GOSUB 4000,5008,5000
RETURM

REM*x LOAD MCODE FROM TAPE S/R *x
PRIMT "INSERT TAPE CONTAIMING MACHIMNE CODE S/R®
IF A=0 THEN A=1:LOAD "PLOTSUB.HEX",1.,1




