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SPECIAL NOTE

'he programs and routines in this bocok represent a very unusual
wiilinaness on the part of a machine language programmer to disclose
exactly how his routines are written.

David Webb has done so from a desire to help other programmers
adevelop their own programs and to teach machine language
rogramming by example. They are intended to be used as a tool for
learning and for use in your own personal programs.

However, it is not the intention that these routines be used in any
sommerciailv produced programs, and we would like you to note that
(hese programs and routines are covered by the laws of copyright.

After reading and working through this book, | am sure you will agree that

David Webb has produced a work that will be of great assistance io
Spectrum programmers everywhere.

Jest regards,

M Mg

\ Alfred Milgrom
\Publisher
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PREFACE

sny reader who has purchased one of the multitude of
nachine—roded arcade sames available for the ZX Spectrum will
sopreciate the vast difference in speed and power between
nachine language and BASIC programs. Until now the only way
‘or a BASIC Programmer to achieve this power has been to

huckle down' to the ominous task of actually learning to
'zoeak the lingo™,

n this bock 1 aim te make machine code technigues Ereely
ivaliable to the BABIC programmer without him or her needing to
mrry apaut how they work. Each of the routines is a small,
eif—contained block of machine code with full instructions on
0w to use it. Inm the first twe chaoters 1 provide all the
nformatieon., programs and simple techniques you'll need to use
he reat of the book. WNo knowledge of machine code is
wecessary, but for the reader who has such knowledge [ have

nciuded a fullvy commented assembly mnemonic listing for each
outine.

T reszponse to the many requests 1 have seen for a full list of
1serul POKES and svstem variables on the ZX Spectrum, I have
nciuded the appropriate information in this book. Alse
ncluded are machine language soluctions to the problem of
‘ecopnlsing graphic characters with the SCREEN$ functiom, and

© that of using che erroneous PAUSE command.

would like to extend mv thanks to the following people:

Aum and Dacd. for seventeen years of unbelievable
olerance,



alfred Milgrom, my publisher, for his support and
‘ncouragement .
dy teachers at Woking fth form College, for ignorving the
:bight absence ¢f homework on the five A-levels and two
i=levels Por which 1 was studving while wriring this book,
MVID M. WEBR
JOEING, ENGLAND
JULY 1483



GETTING STARTED

CHAPTER 1
ISING THE ROUTINES:- ALL YOU NEED TO KNOW

Inless vouw are fluenr in machine caode and have yvour own machine
ode moniter program, you will need to read this chapter and

he next which contain all the information and orograms
tRCCS5ArY TOo usn the routines In the resk of the hook,

Yirsr lel me ewplain a few simple ideas. Your computer probably
tas either 16K or 48K of Random Access Memory (RAM)Y In iL,
.orather with a 16K Read Only Memory (HOM) which houses the
arge machine language program rthat mahes the Spectrum work in
#43IC, The 'K' stands for 'Kilobvke', and one may be forgiven
ar eguating this te 1000 bytes. In actual lact, because of the
7a¥ COMpuTers count in binary (i.e. muleiples of 1, 2, 4, 8...1}
Yilo-" means 2W or 1024, so each 'K' of memory concains 1024
livtes. Each byte is like my bank account; iL can store 3 wholg
wnoer between O and 235, Now the computcr needs to know where
rach of these numbers is stored. sza it gives each byre a unique
wnoer which we call an aDDRESS (like a bank account no.l.

"he commands 'PEEK' and "POKE' simoly 'Find cut' and 'change’
fhat is stored at a specilied address, so cntering the command:

'RINT PEEK O

ells us what number is stoared at the First addesss in the ROM
in the case of the Spectrum, 243},

“he ZX-Spectrum has what 15 known as an eighe-bic
nicroprocessor, che Z-80A. This is the real 'brain' of the
omputer, the part which cbeys all the machine language



nstructions in the ROM and HAM. Microprocessors do not work in
tAG1C. (BASIC is what is known as a 'high-level' languapgal}, It
s easy lur we morlals Co write programs in BASIC, bur in order
or tke microprocessor to understand our commands they have to
1w Y"translated" into a machine language program. The BASIC
'NTERPEETER breaks down the BASIC inco a set of 'low-level®
nachine language instructions which can then be executed by the
=804,

111 of this 'incterprecacion' takes time, & great deal in fact,
<hich is whv by writing ocut programs direccly in machine
anguage we can achieve an average speed increase in the order
s 100 cimes.

n order to fetch daca and instructions from the memory, the
nlcroprocessor musi send the address of the required byre along
snat is known as the ADDRESS BUS. There are only 16 lines or
sgats' on this bus, and so Lhe address can only be two DBytes
ong. (Eight bits per bvte, one ling per bit and each bit set

o 1 or 0.)

The highest number that we can represent in two bytes is 65535,
sroouced by filling beth bytes with the 255 maximum. We ler ome
ivte count the 'units' (the LO byte of the address) and the
icher byte count the multiples ¢f 256 {the HI byte). Seo

295w 250) £ 255 = Bi535
i1 LO

"he lowest number we can represent is, of course, zero, when
swoth the hi and lo byte are zero. The concept of ‘hi' and 'lo’
wwtes can be analogised to 'tens' and ‘wnits' when we count in
wrmal decimal arithmetic. We say then that

1Y = 2w 10} + 7
il bvte LD byre

“ow we can zee that the maximum number of memory addresses thac
he Z-80A with its lé-bit address bus can access is 555356, On
he Spectrum, addresses O to 16383 {cthe first 16K} are rtaken up
1v the EOM. 16K of RAM follows on from address 16384 to 32767,
he first 6.753K ot which is used up for screen memory. Finally,
t wou have a 48K machine, the last 32K of addresses up te
5535 are consumed by the extra RaM,

'his allocation of addresses can be shgun with a MEMORY MAP.
iere iz a memory map showing the areas we are chiefly concerned
virh {a more complete memory map can be found on page 165 of

he efficial manual).

—
STHKEND UDG (end of RAM)
lext and System BASIC User
ROM Graphics Colour Printer Variables | Program - Spare Definable
AAM RAM _ Buffer elc. Variables Graphics
16384 2 23298 23552 PROG EIAMT OP P RAM T
| — _\r_." \_,—,Y_____.' | ___V___,-‘ ;'_J e

‘6K 6K MK Yak 168 Bytes



v5s you can s2e, between the BASIC area and the only thing
wrmatly in 'high memory', the user-definable graphics, is
natever spare memory you may nave. Normally this is decreased
»v increasing the lemgth of yeour prograw and/or producing
arger BASIC wariables {letting the program 'grow upwards' in
femory ). You can, however use up this spare memory by lowering
be pointer shown as RAMTOF, hevond which ne BASIC program is
illowed to expand (the TOP of BASIC RAM). This operatiom has
he effect of rescrving and protecting rhe memory space between
{AMTOP and UDG. which Is anether pointer indicating the start
1t the user graphics,

"he wvalues of these peinters are stored in thoe "system
rariables' area. RAMTOP can be found by the command

‘RINT PEEK 23730 + 256 * PEEK 21731

nd will be 32599 on a 16K Spectrum or 5387 on a 48K machine
L power-up.

M can be found with

'RINT PEEK 23675 + 256 * PEEK 23676
ut far more easily with the command

RINT LS8R ‘g™

vince this returns the address of the First user—defined
‘haracter. "graphic a! which is naturally epough at the start
‘I the user-definable graphics area. The wvalue of UDG will be
12500 or 55368 At power-up, thereby showing thatc there is
ormally no space between RAMTOR and UDG.

To alter the walue of HAMIUV we simoly use the command CLEAR n,
snare n ig the new address for RAMTOP.

fhen we have lowered BAMTOP with a CLEAR command then an area
'L memory hetween RAMTOP and UDG has been reserwved, and it is

n this space that we usually put machine code. Evervthing that
4 stored above RAMTOF iz completely wunaffected by anything we
w in BASTIC ocher than a PORE, which alrers the contents of a
oeeified address, including a NEW command. This means rhat we
:an store machinc-code utility reoutines such as a 'venumber’
wrogram, above RAMTOP and never have to worry about lesing them
snen we LOAD up a different preogram or do & NEW,

dachine Code in its raw farm is simoly a coltaction of numbers
hat the microprocessor interprets as instructions and obeys
wccordingly. We choose teo represent these numbers in a Farm
wmown as HEXADECIMAL, or hase 16 (HEX foar six, DEC for ten). We
1se the svmbols O to % and A to F (for ten to fifreen), and
sith two hex. digits we can represent the numbers 0O ro 255, or
Wt FF In hex.



111 of the machine code rouvtines in this book have a HEX
JSTING: it is this column of hex numbers which should be tcyped
nco the computer. To make life easier we use a MONITOR program
snich supcrvises the entry of machine code and lers you de
hings like list entered code, save it, alter ic and load it
sack from tape.

‘elow vou will find & monicor program which I have called
IEXATD. Tt will enable you to type in hex rourines and
santvuiste them to your heart's content. It may seem a litcle
ong, but it is essential to the rest of the book. I will
‘¥xp1ain how to use it when you have typed it in!

100 REM Hexaid (c) David M. Web
b 1982

110 FPOKE 23658,8: CLS : GO SUB
B70: PRINT “"Meru:"

120 PRINT ""[L11:WRITE a new rou
cine"™

J0 PRINT ""[2]1:ALTER a routine

140 PRINT ""[32]1:LIST Hex. coda"

190 PRINT ""[{41:5AVE a routine"
1680 PRINT ""L[S51:LOAD a routinea®

170 PRINT ""L&1:STOF this progr
am™

180 PRINY ""“L71:CLEA&R the machi
ne code arsa"

190 PRINT #0:AT 1,0;"Please pr
=55 appropriate key."

200 IF INEKEYS<>"" THEN GO 70O
Z00

“10 LET a$=INKEY$: IF g#="" OR
a*<"1" OR g#>"7" THEN GO TO 210

20 IF o¥="4&" THEN STOP

“30 CLS =z B0 SUB B70: GO SUE 93
D

80 GO TO (270 AND G#F="1")+{4460
AND G#F="2")+(30C AND GF="3")+{5
20 AND GE="4")+ (710 AND G$="5"}+
(820 AND GH="7")

260 REM WRITE a new routine

S70 INFUT "Lenath of routiner"j
LINE a%: G0 SUB M

8¢ CLEAR RAMTOFP-VAL a%: GO SL¢
3 B70: 60 SUB 930:

J90G LET d=RAMTOP+1i

S00 LET as=""

210 IF a$="" THEN INFUT "Enter
hex. code."3;a¥$

520 BO SUB M

E20 IF LEM a$/2<>INT (LEN a$/2)}

THEN FPRINT "Incorrect entrv";s
G0 TO 300



S50 LET C=0D: FOR =1 TO 1& ST
EP 15

360 LET a=CODE as$(1+{F=1)}

70 IF a<48 OR a>70 OR a>57 AND
65 THEN PRINT "Incorrect ent
vi'g: BO TA 300

B0 LET c=c+f#*{{a<SBix(a-4B)+ia
&4 AND a<71)#=(a-33)): NEXT |
W00 FPOKE d,c: LET d=d+1

410 PRINT a%( TO 2¥;" ";

420 LET a%=a#(3 T0O )

220 IF d=USkR "a" THEN PRINT "W
sFhing:you are now in user” ""“"gra
phic area'!": B0 TO 300

240 GO TO 314G

452 REM ALTER a routine

“5F PRINT "Alter from address: ™
;2 INPUT LINE a%$: GO SUB M

470 LET a=vVAL a¥%: PRINT d

4g0o G0 TO 300

190 REM LIST hex rCode

=00 LET b#="012345&4789ABCDEF "
4192 PRINT ""list address:";: IN
T LINE a¥%: GO SUB M: LET d=VA
L a¥%

5320 PRINT AT 4,22;"press";aAaT 7,
23

S30 LET a=INT (PEEK d/f14a): LET
=PEEK d—-1&%A

S840 PRINT d:TAB 7;b¥(a+l);b¥ b+
1)

9S50 LET d=d+1i

&0 IF INKEY#$="M" THEN RUN

G570 B0 TO 530

580 REM SAYE a routine

290 PRINT "'“save from address:"
;2 AINPUT LINE a%: G0 SUEB M: LET
a=VAL a¥%¥: PRINT a

SO0 PRINT “"Lenath of routine:"™
;8 ANPUT LINE a%#: GO SUB M: PRI
AT VAL A%

10 PRINT “"Mame of routine: ";:

NFUT n¥: FRINT n¥

420 SAVE n#CODE a,VAL a$

Gad PRINT ""Do yvou wish to veri
v YNNI ?";

H40 FAUSE O LET v#=IMKEY#¥#: PRI
NT v

590 IF vE<{>"¥Y" THEN RUN

&40 PRINT '"Rewind and press “*
PLAY." """

570 VERIFY n#CODE

&80 PRINT ""O.K.": PAUSE 5D: EU
H



00 REM LOAD a routine

/10 PRINT ""Shall 1 make extra
¢room 1n the" " "machine code area
(Y/N) 7"

20 IF INKEY$<>"" THEN &GO TO 7
=0

2O LET as$s=IMKEY%$: IF a$="" THE
4+ GBO TO 730

/S0 GO SUB M: IF a$<{>"¥" THEN
0 TO 770

/60 INPUT “"How many bytes? 3 LI
HNE a#%#: G680 SUB M: CLEAR RAMTOP-VA

a%: G0 SUPp B870: BD SUB 930

70 PRINY "“Load to address:"j:
INFUT LINE a%: GO S5UB M: PRINT
=¥

’BOG PRINT ""Routine name:"3: IN
‘UT n¥: PRINT n#%

/90 FRINT ""Press ""PLAY"" on t

ape.,

B00 LOAD n$CODE VAL a%$: BD TO &
Qo

810 REM CLEAR the machine code
area

020 PRINT ""Are you sure (Y/M)7

O30 1F INKEYS$<>"" THEN GO TO B
=0

140 LET as=INKEY$: IF a%$="" THE
HN GO TO0 840

B30 IF a$<>*"¥" THEN RUN

860 CLEAR USR "A"—1: RUN

g870 REM SETUF

HEO LET RAMTOP=PEEE Z23730+254%F
EEK 23731

O PRINT “Start of M.C. area="
CRAMTOP+1

T1i0 FRINT ""Length of M.C. area
~*=-USR "A"-RAMTOP-1;" bytes."
220 LET M=%940; RETURN

230 PRINT ""Te return to the me
nu,enter ""M"",": RETURN

40 IF aF¥="mM" THEN RUN

o RETURM

You are advised to save HEXALD before vdu go any furcher.

lexaid works wirh the CAPS LOCK on: he careful not to goc into
‘ower case while vou are running it. When the program is RUN it
iragents you with a menu of seven options, The first and most
‘mporcant is 'Write a new routine'. On selecting this you are
isked ro enter the length of the routine. This is the number of
svtes of code in the "HEX' column ia s2ach routine's liscing,

ind is alwavs found at the top right-hand corner af the
isting.



Jhen wou INPUT Lhe lengih the program automatically moves down
IAMTOFR wits a CLEAR command (line 2800 and theraby makes
‘xdciLly enough space in the machine code area for tke routine.
‘Between R&MTOP & UDG) You are then asked to “enter hex code™.
n responss to this you simply read off the "WEX® column of the
roucine and enler L into the program 4s many byles al 4 Lime
i2 wol like, working across and down the rcoloma.

shen vou enter the length of the routine, the 'start of M.C.
wroa'. printed st the tep of the serecon always decreases by the
‘ength of the rourine. Make sure that you always note down this
ew value, d4s this is the START ADDRESS or "sddress of the

irst bwte' of wour rouline, and will be used with the USR
unction later on.

/hen you have [inished entering all the hex code for a routine,
1 i5 wise to check the orintout on the screen against the
isting in rhe bock. The slightest ervor, a 3 entered instead
1T an 8 or an 8 instead of a2 B can change the entire meaning of
s instruction and cause the computer Lo "erash'. This docsn't
i anv permanent damage to vour computer, if it happens, Just
reset! and start again.

"ou can list the rouvbtine atbt anv time by relurming ta the menu,
noosine option 33 '1ist hex code' and entering the start
igdress. This will induce a columm ol hex code with iks
locations to appear on the screen.

f vou find that vou have made an erreor in Lhe hex. code then
wce down the address of the 'rogue' byte(s) from the 'list!

spElon, return Lo Lhe menu {(by pressing 'm') and chooss option
¥+ "Alter a routine®,

lere apain you are asked to dinput the address of the ropue
iwtels) and then the hex code, to which you should reply with
he corrected bytels).

Yhoen wou are satisficd that the cede is correct, sclect oprion
“in order ro SAVE rhe rourine ro rape. ¥You arve zskec
accessively for the starr address, the lenpgth and Lhe name of
he routine: the latter should, as usual, nnt bhe longer than
en characters. The essential part of this section is Lhe 5AVE
«+ <ODE command in line B820. What this docs is to save a
imeciiied number of byres of machine code From a aspeciticd
-rart address. You could, :n facr, perform exactly the same
werarieon by enfering, in immediate mode: -

JAVE “iroutine name}'" CODE (srart address), {(routine length).

texaid then gives you the option of VERTFYTNG, again based an
he simple command in liog 67G; equivalent to

IERIFY "{routine name)” CORE



Jule Lhat LI the start address and roucine lenth have noet been
iltered then thev need not be specified in the YERIFY command.

Iption 5: "load a routine” lets you LOAD back a routine from
apz, Lt is particularly useful if you have found that a

ouLine vuu were using crashed the machine, as this usually
aeans that vyou made a mistake in the hex. code and will need to
OAD it back. in order to detect the 'bug'.

W choosing the option you are asked Iif you want to make extra
oom 1n the machine code area. If the lensch of the M.C. area

5 ionger than or equal to your routine and you don't mind
werwriting part of what is already in that area then the
inswer 1s "oo'. If, however, the M.C. area ts shorter than your
putine or vou don't want to alter what is already there then
ou do want to expand the M.C. area (answer Y).

f the answer was "Y' then you must input the number of bytes
1w which the M.C. area is to be lengthened. This is usually
rgual 1o the length of the routine. The program will lower
LAMTOP to the required address (1 less chan the "srarc of M.C.
ireal).

“inmallv you are asked "Load Lo address:" to which you will
iropably reply with the scart of the M.C. area, as displayed at
he top of the screen.

“he essentlial pact of this section s line 800, which can be
-mutated with the direct command

AAD "{routine name}" CODE {start address)

You can make room for and leoad machine code [rom within your
own programs by 'tagging on' a few simple lines:

900 LET RAMTOP = PEEK 23730 + 23B*PEEK 23731

101 RETURN

920 GOSUER Y8900 : CLEAR RAMTOP - {(routine
ength)

1930 OSUE 9900 : LOAD "{routine wuame)" CODE
AMTOP+1

+

940 RUN

vdne 9920 makes roomi line 9930 loads. The start address of the
oucine will now be RAMTOP + 1.

'he last rtwo options in Hexaid are option 6: "“stop the program'
ind option 7: "clear the machine code area'. The latter should
e used with great care, as it will reset RAMTOP to its
sriginal pesition, immediately below the user graphics area,
hereby deleting all of the machine code presenc, For tchis
"eason L have incorvorated line B20; 'are vou sure?'. o If you
:ccidentally hit the 7 key all will not be lost. The essential
ine is 860, which CLEARS RAMTOFP to USRE "a' (UDG) minus one.

10



ISING THLE BOUTIHES

211 2f cthe routines in this boox have specific inscructions
rith them that will enable vou te use them to Lhe full, so0 1
2111 onlv talk in general terms here.

danv of the longer routines require some data In order to work,
;uch a8 the carmers of a rectangle fer "scrolling' routines ar
ne first ling number in & ‘renumber® routinge., This is either
'DKZd into the routine. or, more usuallw, into the PRINTER
sSUFFER. which is 256 bytes long Erom address 23296, As you
night imagine, the printer also uses this memory, so If vou use
he printer while using the routines then any data will be lost
ing must be POKEd in again before CALLING the routine.

"o CALL g routing means to execute it, and this is always done
sich the USE [unction. which is vsually incorpoerated in a
TAMDOMIZE or LET siatemeni, thus:

LANDOMIZE USRE (start address)
vh LET L = 1/SH (start addross?

ISENG HEXATD: A WORKING EXAMPLE
n order for vou to practice using the Hexaid program and the

schnlaoves 1 bave taught vou Lo date, here ls a short routine
Tor vou to enter.

iEX, MYSTERT ROUTIME:  LENGTHy I BWTES
3 KYSTERY L 4,2
B0ILs ChlL  1g0iH
1l Lo R 1M
RaT L0
£ _l Bl

i | G
£ST ! 3.57H
7 RST i)
4% Lp R4
i i 1M
Lés L b:4TH
i, RET HE
.0 q, 40
i RST ilH
E2 _b i Z0H
i Ral ige
£y LB i, 445
H REt 1k :
£3f i A, &FH
i7 RET 151
£4E b £, 4EH
I RET fiR
0 B 45
37 RST LGH
3 8ET

Ll



lsing option one of Hexaid, the "length 5f routine” will he 39
wwtes, IF the MuO, arca was previeusly of zcre length, then dts
ength should now be 39 bytes and the start address of che

aucine and the M.C. area should he 32561 (16K} or B532C% (4BK).

Jhen vou have SAVEd the routine using cption four, you are
pady to call the routine with

LANDOMIZE USE 32561 {16K)
»r KANDOMIZE USR 65129 (48K)
g RANDOMIZE USR (start address}, if wour scart address is
iifferent to the ones above. If you have deons all this
wceesstully, a brief message will appear on the sereen. If
e, then load the routine with option five and use optiomns
hree and Lwe Lo correct Lhe code,



CHAPTER 2
3UILDING A DEDICATED TOOLKIT FROM A LIBRARY OF
ROUTINES

l'e orevent yourse!f having to type in the same routines with
lexaid everv time you want to use them for a differenc BASIC
irogram, 1t is obviously a good idea to build up a 'Library' of
rour Lavourite routines, adding to it with Hexaid each time you
1s¢ a now routine. Then whenever you start writing a new
wrogram you can just select the routines rhar you chink wyou
«1il need and put them together in one 'Dedicated Toolkit', fa
lock of routines that has been purpese-designed for one
sarticular program).

"o help vou to do that, [ have written a program that reads the
headers' in fronc of each routine on tave and then presencs
'wiu with a "catalogue’ of all the routines, along with the
wagdresses that thev were saved Erom and their lengths. After
‘ach routine has been 'read' you have the option of stopping

he catalozue and loading up any of the previous rourines under
rrogram conbrol or stopping the program altogether. In thisz way
'ou can scan through the tape, picking up the routineas that you
sant untll vou have a complete dedicated roolkit.

lefore T go any further ['ll let you have the listing. It's
wige a iong one, but it will save you a great deal of time in
he long run {(you can, of course, omit all the REMs).

10 REM ROUTINE SELECTOR
0 REM <) DAVID M. WEBB, 1983
A REM WARNIMNG DMLY RUN THIS O
NCE. USE 6O0TO 100 THEREARFTER TOD
HRE-ENTER PROGRAM



40 POKE 234658,81 REM PRDGRAM
WILL ONLY WORK WHILE CAPS LOCK I
& DN

50 REM CREATE M.C. AREA AND IN
'TIALIZE POINTERS

60 B0 SUR 420 @ CLEAR RT-3000:

50 SUB 420: LET MC=RT+3001: LET
MCL=0: LET N=MCL: LET NB=MCL

70 B0 SUB 310: LET F=350: DIM A

$(F.10)1 DIM B$(F,10)t DIM S(F):
DIM T(F)1 DIM L(F)1 DIM M(F): R
EM F=ND. OF FILES

80 REM A$.B$ HOLD NAMES, (S), (T
) HOLD START ADDRESSES. (L), (M)HO
LD LENBTHS.

@0 REM USE“GOTO100" TO REPRINT

CATALOG

100 PRINT TAB 83 INVERSE 1;“ROU
TINE CATALDG." "1 PRINT " FILENA
“E"3TAB 125 "FROM ADDRESS"; TAB 24
§} “LENBTH"

110 FOR A=1 TO N: 6D SUB 410: N
EXT A: REM PRINT CATALOS

120 GO SUB 450: B0 SUB 350

30 LET N=N+1: LET A$(N)=N$: LE
I BIN)=S3 LET L{IN)=L

140 LET A=N: 60 SUB 410

150 INPUT "": PRINT #0;"PRESS S

HMOW TO STOFP CATALOG. "

160 FOR A=0 TO 400: IF INKEY$="
" THEN 60 TD 180

70 NEXT Ar INPUT "": GO TO 120

180 INPUT “LDAD A ROUTINE OR ST
P PROBRAM (L/S)7?"j X%

190 1F X$(1)="S" THEN STOP

700 POKE 23458,0: INPUT "PROUTI
NE NAME?"1X$: POKE 23458,8

710 LET X$=X$+" “{ TO
10-LEN X$): REM 10 SPACES

220 FOR A=1 TD N: IF X$=A$(A) T
HEN GO TO 240

230 NEXT A: PRINT “NOT FOUND:-P
LEASE RETYPE": BEEP .25,10:1 GO T
0 200

240 PRINT : BO SUB 410: GO S5UB

430

250 PRINT "OPTIONS:“ "[11 STAND
ARD LOAD INTO M.C. AREAL2] LDAD
10 THE SAVED ADDRESS [31 SPECI
¥ YDUR OWN ADDRESS. "

760 INPUT “CHOICE:“3X$: LET V=V
AL X$: IF V<1 OR V>3 THEN GO T
0o 260



270 IF V=1 THEN LET MC=MC-L(A)
r LET MCL=HMCL+L(AY: LET S=MC: GO
0D 300

B0 IF V=2 THEN LET S5=5{(A): GO
o 300

270 INPUT “LODAD TO ADDRESS. ;S5

(00 G0 SUB 450: LOAD A% (AYCODE
2,LiAY: LET NB=NE+1: LET Bf (NB)}=
A¥(A): LET TiNB)=S5: LET MI(NB)=L(
i): B0 SUBR 470: 60 SUB 430: GO T
0 100

210 REM S5ET UF HERDER READER

20 RESETORE == FOR A=0 TO 1131 R
AD B: PDOKE Z23294+A,B: NEXT A
<30 DATA 221,.33,224,91,17,17,0,
175.55,195,86,5

40 RETURN

o REM READ HEADER

WO RANDIMILZE USR 23296

O LET MN®&="": FOR A=0 TO 9= LE
" N¥=hN$+CHR$ PEEEK (23521+f): NEX

A: REM FILENAME

180 LET L=PEEK Z3531+254+PEEK 2
“932: REM LENGTH

190 LET S=PEEE 23533+254#FEEK 2
+334: REM START ADDRESS

210 PIKE 23492.-1: PRINT A%(A);
TAB 14:5(A);TAB 27;L{(A): RETURN
120 LET RT=FEEEK Z3730+254&+FEEK
*E27313 RETURN

230 PRINT ""START OF M.C. AREA=
“1RT+1""ROUTINES START AT ADDRES
SE";MC""TOTAL LENGTH OF ROUT INES=
‘IMCL "

40 RETURN
450 INFUT """z PRINT #0;3;"START T
HE TAFPE!!!'": RETURN

140 REM LIST LOADED ROUTINES

270 PRINT TAB H: INVERSE 1;"ROU

INES LOADED:" " "; PRINT " FILEMNA
HME"3TAB 13;"AT ADDRESS"; TAB 243"
ILENGTH" * °

480 FOR Y=1 TO WNB

470 PRINT B$I(Y):TAP 18;T{Y)3TAB

ZTiMLY)

S00 NEXT Y: PRINT : RETURN

5310 REM CALL THIS WITH B0TO 520

0 LIST AND SAVE ALL THE RDUTIN
S CURRENTLY LOADED IN THE M.C.
AREA

220 60 SUB 470: B0 SUB 430

330 INFUT "FILE NAREZ"; X%

540 SAVE XsCODE MC,MCL



%50 PRINT "TO LODAD THE ROUTINES
. USE"* '3 BRIGHT 1;"CLEAR ";MC-1
4": LOAD “"";X$;“""CODE “jMC;","
; MCL

=40 INPUT “DO YOU WISH TOD VERIF
Y (Y/N)7?";A%: IF A$<>"Y" THEN S
TOP

570 VERIFY X#$CODE

When 'Routine Selector' is Eirst RUN it automatically reserves
: macnine code area ot 3000 bvtes at the rop ol memory, and
iors up several arrays which store the names, addresses and
engths of the routines found and chose loaded, For this reason
rou snould only RUMN the program once, or you will end up
‘learing all che arravs and trying to rescrve another 3000
vtes, which Ls not possible on a 185K machine. To re-enter the
irogram alter a BREAK, use GOTO 100,

n its standard form. the program will read and load up te 50
‘outings into 3000 bytes of memary. In the unlikely event that
rou nepd more, variable F in line 70 controls the maximum
wmoer of reoutines. and increasing 3000 and 32001 in line &0 by
he same amcunt will lenpgrhen che M.C. area. If at any time you
sant o clear the machine code area, rther use rhe command CLEAR
12599 {16K) or CLEAR 65167 (4BK). You will then be able to RUN
he program again if you wish.

When wvou have selected all of your routines, press "s" to get
it ot the catalogue or "Break'" if the program is trying to
‘gad anclher header. Then tvpe "GOTC 520" and pui a blank tape
n the recorder. ready to SAVE the block of routines. You will
& asked for a file name. the program will save the block and
hen present you with the EXACT Basic line necessary rto make
oom 1or and leoad back the toclkit Erom tape during your own
irugram. lt is well worth noting this down!

'ou are regularly presented with a list of the routines loaded
neo memary and their new addresses during the program. To get
bizs lisr Erom 'immediare' mode, type

WSUB 470

"a get a list of all the routines found on tape {the catalog),
"ype

OTS 100 E
'tu witl]l meed the list obf start addresses from the tirst GOSUB
n arder to ¢all the routines with USE, s¢ note them down'! You

:re now tully equipped to use the rest of this book: So on with
he routines!
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ROUTINES FOR THE ATTRIBUTES

CHAPTER 3
:OLOURFUL OPERATIONS ON THE ATTRIBUTES

= wou probably know, wou can choose one of eight colours em

he Speclroum [or the INKE and PAPER. You can alsc specify
mether the printing Is BRIGHT or FLASHimg. The one major
sroplem, however, is that in BASIGC you canmot easily change any
T these ATTRIBUTES relating to a previously PRINTed character,
sichout rePREINTIine it using the new INK, PAPER, BRIGHT and
‘LASH walues.

‘he following routine is a mulci-purpose routine which allows
‘ou to change the sttributes instantly, operating on a
:pecitied rectangle of the screen without affecting any cext or
srapnics therein. I have called the routins “"SCREENOEY.

TSING SCREENOFR.

'he routine operates on a specified rectangle of the screen,
1s1ng the usual FRINT AT coordinates.

L1,C1) %

L2,C2)



leferring to the diagram, we enter rhe coordinates (L1, Cl} of
he characler vosition that forms the top left hand c¢orner, and
he coordinates (L2, C2} of the character position that forms
he boctom right hand cormer of the rectangle in which we want
.0 change the attributes.

'OKE 23332, L1 : POKE 23333, Cl
OKE 23334, LZ @ POKE 23335, G2

v11 of rthe colours on the Spectrum are derived from the thres
srimary coiours: grecn, blue and red. Their codes are:

Elue
Red
Green

“hee other colours are made up as follows:

wolour Code

Hlack = nothing 4]

fapenta = Blue + Hed 1 +2=3
'yan — Blue + Green L« 8 =5

el low = Hed + Green i ¥ =6
Thice = Red + Green + Blue]ll + 2 £ & = 7

(CHEENOF can perform any one of four operaticns on any of the
‘arious attributes. I will give these artributes a value:

Mue ink i
ted ink 2
ireen ink 4
tlue paper 8
ted papert 16
:reen paper 32
iRIGHT fd
FLASH 123

"he four possible operations are: turn the atcribuce "on'.
urn the attribute "off',
ilter the attribute.
eave the attribute as It is.

'ou necd to poke the data into three seperate addresses, as
ollows:

"IKE 23328, {sum of wvalues of actributes to
-emaln unaiteread]

UKE 23329, (sum of values of attributes to be
urned "en'')

WDKE 23331, {sum of wvalues of attributes to be
iilerad)

18



‘v "alcering' the part, [ mean turning it "on™ if ic's "oEf"™,
ind vice versa. There is one important peint co remember: if
rou wish to alrer, or COMPLEMENT one part of the attribute then
rgu must also include it in the first POKE (otherwise the
sccribute will be turned "on™ or “off" according to the second
"OKE ).

XAMPLE

fou wish to highlighe a rectangle (brightness "on"}, leave any
:yan ink that may occur (leave blue and greem ink as they arc),
urn atl the red ink "on" and complement {alter) all of the
iaper and the FLASH attribuces. For this you must

KE 23328, (1 + 4} + (B + 16 + 32 + 128)
"OKE 23329, 64 + 2
‘OKE 23331, 8 + 16 + 32 + 128

"o run the machine code, uss
LAND USE f(first address of routined
' LET L = USR

iere 15 the routlne itself. Emter it using 'hexleoad' and then
f wvou wish, enter the spectacular demonstration program.

HEX. 1SCREENOP LEMGTH: 95 BYTES
12058 START LD KL, 58204 j COMPLEMENT #ASH THEN
E Lb Ay iHLH tAND THE KEW ATTRIBUTES,
F CPL
13 LKL HL
ih 6KD iHL ]
'3 INZ HL
H L0 {HL A 1STORE THE RESULT 1)
3 INZ HL
3 [N HL
4 L5 B, il {FIND L1
3 L KL
o HL
£ L0 5, {HLY ;FIND L2
Fid LF 2% s[HECX THAT LZ iS5 [N RANBE
1 RET §E sRETURN IF WOT.
2 2wk B jil2-tti=
@ RET L sFETURM IF HEBATIVE
TNz A $ILI-L1+1=LERETH OF
E] PUSH  aF {HELIAMBLE L IWES)
W H B 118 L1 ZERD?
AEZ B 3
3 PUSH ML
glosE LD HL , SB0GH
Bk iK L, HOP 1k G0 [HEM YU DONT NEED
12008 XTE LB LE, 0320k 179 DESCEND TO TOF LINE OF
§ ADE L, L i HEETANGLE
aFa BINT WATY
A 12 TE, KL
El FOF ML
¥ PUH  E
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1 e
£ LB 4, tHL} TFIND L2
Fil cF 32 +IE CZ IN RANGE®
03 I8 £, 0K 115 NOT THEN RETURM
3 PP B
4 ERRGTOF POP AL
2 RET
2 0 L W
£ DEL rl,
13 L] £, (L] (FIND L,
3 PP HL TAIYANCE T3 TRR LEFT SORKER
9 85 HL,EC ;OF RECTANBLE,
i S8F 1ii2-[ii=
g If £, ERRSTOF -RETURN [F MISATIVE,
g 8 $ 162-C30+1=RIDTH BF
¥ L5 2,4 JRECTANELE (COLUMNS),
X LD 2,37 (FIME THE GAP FROM THE
A Siip & (RIGHT STTE IF 1ME
F L E,d \RECTAKGLE LINE TD THE
101 LB B, 'LEFT SIOE OF THE MEST
g MITLINE FUSH  BC sLINE,
15 PUSH  DE
42758 LD 4, 150234) 1 THE COMPLEMENT BYTE 11}
7 L0 0,4
A205R N2 LD &, (SR2GH! HASE
£ LY E,#
E L3 Ry iHLD L 18KE A1TRIBUIES,
A e 0 JCONPLENENT WITH BYTE (13
3 Nl F 1AKD (THE MASK BYTE) 70
F LD E.8 1BIVE RESULT (21,
A2258 LD &, (58214}
3 MDD &,E V@D RESULT €1t TO (23
T LD (HLi, A ;REPLACE ATTRIRUTES
'3 I ML :REFEAT FLR REST OF THIS
0k K2 NIT2 1LINE OF THE RECTAMELE.
it PP I
§ ] #l., 0E tauME TO THE REXT LIME %
; PF B + 745 RECTANGLE,
1 MWW
i BEE H *REPEAT UNTTI THE (45T LINE
;: RET 1 {UF THE RECTAMGLES 15 DANE,
5 PLSH  AF
81 ¥ HETL [NE

NI

lere 15 the demonstration program:

10 REM "Screenop"” Demonstrati
on

‘0 REM DEFINE USR GRAFPHILC

0 FOR A=Q TO 7

40 POEKE USR "A"+4,B5+85%{(A/2=1
NT (A/2))

S0 MEXT A

&0 REM FILL SCREEN

/0 FOR A=1 TO 704: PRINT CHR%
144z : NEXT A
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80 PRINT #0:AT 0,0;: FOR a=1
‘0 64

35 PRINT #0:CHR¥ 1443;: NEXT a

‘0 LET SCREENOP=65200

00 PRINT AT B.10; "SUPERCHARGE"
1 10,135 “YOUR"3

105 FRINT AT 12,113 "SPECTRUM"

10 RANDDOMI ZE

20 REM DEFINE RECTANGLE

30 REM (L1,C1)

40 LET A=INT (RND#24): LET B=I
NT {(RND%32)

190 POKE 23332.A: POKE 23333,B

160 REM (L2,C2)

70 POKE 23334,A+INT (RND#*(24-A
3 )

75 POKE 23335,B+INT (RND*(32-B
)

180 REM RANDOM OPERATION

90 POKE 23328, INT (RND*256)

'00 POKE 23329, INT (RND#25&)

10 POKE 23331, INT (RND#256)

20 LET L=USR SCREENDP

30 GO TO 140

'he nrogram makes tairly random operations on a fairly random
‘ectangle of the screen. Limes 15 to 50 deline a 'chess—board!
narscter {graphics U} and fill the screen with it: this allows
rou o produce up to 36 colours {or shades of grewy) by
:ompining paper and ink colours and is parricularly effective
m a cotour TV. Line 70 deiinmes the beginning of the routine:
rou musc change this number accordiog Lo where you store the
oul ine.

PPLICATIONS

'he rouline can operate on any arpa from one character up to
i1 twentv-four lines of the screen. {ne possibility would be
& orint a message using a ditferent set of sttributes Lo ils
:urrpunaines and then "alter' every attribute of the entire
.creen concinually, using a PAUSE of around 30 between
ilterations o make the screem bearable (do not ctry this if you
:urfer from epilepric fics)!

CREENOQP 2

"his routine is 3 minarturised worsion of SCEEENOP: i€ cparates
n the same wav but omly ont the whole screern (including the
jattom two "EDIT" lines).

ISTHNC SCREENODE 2

l[se the same 'colour' POKEs and values as lor S3CREENOP, hut do
it cefing a recrangle. The routine is nearly a quarcter the
ereth of S3CRECNO? and only requires three POKEs ro operate it,
:0 1t should be used whenever the more elaborace 'rectangle’
scility is not reguired.



HEX. ;SCREENOPZ LEMBTH: 27 BYIES
EDAB2O3E START LB BC, (SE20H!

1RO THE CONPLENENT DF THE
: LB a,C tRASK WITH THE WEW
F cPL 1 ATTRIBUTES.
10 aND B
T LD B.A
10058 LD ML, SBO0H 3HL=GTART OF ATTREBITES,
0582258 L3 Dk, (5E21H) ;D 15 THE COMPLEMENTER.
£ NEYATT LD B, tHL) s TAKE ATTRIBUTES
A MR D 1 BFERATE
4 D C
9 AL AD
7 LD tHLY, h tREPLACE ATTRIBUTEE,
! W W s INCREMENT COUNTER.
£ LD A H 1END OF ATTRIBUTES:
£SH £p 5BH
5F5 IR C,RITATT sIF NOT, WEAT ATTRIBUTE
9 RET sRETURN 10 BASIC.
END
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CHAPTER 4
INVERTING THE ATTRIBUTES

This routine cakes all the 'INK' and 'PAPER' of each characker
n the specified screen rectangle and swaps them around (e.g.
‘en INK on green PAPER hecomes groen INK on red PAPER). The
ecrangle iy specified In exactly the same way as for SCREENOF,
i5 15 the case for all of the routines that work on a
colour—byte or 'attributes' rectangle. Apart trom the four
'KEs described in the previous routine (23332 to 23335...7, no
icher preparation is required before calllng the routine wirh
TET € = USR {start address)™. I have also included a

iuner—Last, super-short, whole screen wersion which requires no
KEs whatseever.,

HEX. s INVERSE RECTAMGLE LENGTH; 7B BYTES

M4EZ453 STRRT LD BC, |SHZ4H)

2658 LB WL, (5B2EH

B LD fial 1CHECE FIR LESSLITY OF
t16 Cp 18 L7 AMG LI

0 RET NE

] 506 C

8 RET  ©

£ LL £, 5

£ L0 b H :TWECE FOR LEBALITY OF
£ g 26H 122 86D 21,

il RET  MC

0 E P

4 RET L

7 Ll B,

4 D sb=HEDTH OF RECTANEILE.



C 1MC E {E=LENGTH [F RECTANGLE.

13 FlsH Dk tETORE THEM.

T100eE il AL, S300H (FING FIRET LINE ©F

iF HIL " {RECTANGLE,

3 £ H

1280 Ln BE, 20k

o L I, 10

¥ NET] ale HL,DE

H JEC G

R i BRI, NET!

o HGF i N ;FING TEP LEFTHAND CORNER

1N 1% £ HOPE 10F SECTANGLE.

g RETZ  IND ML

HF T DéNI WAV

! HOF2  FOF ar tE=dilTH, [=LENBTH

i NLTLINE FUSH  DE

£3 PUSH ML

b PusH  BC

47 WMTE LD G PIE THKL

o fi Nl HLY

IF RRLA

I RELH

F LD L,f $3TORE 1T,

e i Hy 3EH 1 TAEE PaFik.

£ AT thid

gl RiZD el M AND PARER ARE NOW 1K

i RACH tREVERSE ORDER.

F RECA

iF RACA

iF L0 o R

EC L #, GCOH 1MAE FLASH AND BR(GHT

% LI (HL] H -

4 ROE 8,0 tPUT THEX iW TRE NEW

7 LE THL S (AT TRIBUTE CNCHAWGED AND

- INC HL 1STORE KEW ATTRIBWTE.

bER I, VR PA 1AEST CHARRLCTER.

A RO# EC

i POy L

1k FGP iE

T REC £

¥ RLT WL, DE

aFD b Wi #4TLISE tREPEAT WNTIL ENS OF

iy RE? {RECTANILE, RETiRM T1
L $RASIC,

‘here now follows a mind-bogpling demonstration program for
INVERSE. Remember to alter the number im line 30 according to
shere vou have located the routine. To see the program at
wck=breaking full speed remove the PAUSE srarement in line
90.

10 REM INVERSE RECTANGLE

20 REM DEMONSTRATION

10 LET REVERSE=65200

40 LET A=INT (RND=H): LET B=IN
T (RND#8): IF A=BE THEN GO TO 40
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0 PAPER A: INK B: BRIBHT RND:

LS

S0 PRINT AT 10.10;"Look into m
w3 AT 11,105 " »>>rayesdda{"

70 LET B=0: LETY C=10

420 GO0 SUB 120: REM ZOOM OUT

20 LET B=C: LET C=0

100 B0 SUE 120: REM I00M IN

‘10 GD TO 40

20 FOR D=B TO £ STEF SBN (C-B

130 REM DEFINE RECTANGLE
140 PUKE 23332,10-D: REM L1
190 POKE 23333,10-D: REM Ci
60 POKE 23334 ,11+40: REM L2
70 POKE 23335,21+D: REM C2
B0 LET L=tISR REVERSE

170 PAUSE 4: NEXT D

‘00 RETURN

‘ULL-5CEEEN INVERSE

jere is the whole-screcn version of INVERSE that I mentioned
:arlier. Wo POKEs needed, and it sccuplies a mere 29 bytes (this
comparcs with line 40 of the abowve 'Inverse Demenstration’
;Togram, wnich takes 31 bytes of memory). You will probably
eed to use [t with a FAUSE if in a '"flash' loop.

HEX, P L-SCREEN [WWERSE LEWGTH: 29 BYTER

R STaRT L3 ., S0k sEERIMMING TF ATTRIBUTES,

37 NETATT LD BT

" AN iHL) $TAKE TNE,

iF RRCA

F RRLA

7 ] 0,4 1570RE 1T,

%) ih A, 2B

th #ND (WL 1TAKE PAPER,

by and AL 1PUT K FRINT OF IHEK.

W RRCA { INE GHD PAPER 43E NOW

iF RALA sREVERSED.

7 £ D& sGEORE THEW. TAKE

£LD D AL CEH FLASH GO HRIZHE 375,

1h AND IHL!

2 #00 4,0 (COMREIXE WITH LAST BRESULT.

7 LB WA sGTORE MEW ATTRIBUTES,

3 INC L s INCREAENT COUNTER, ARE

f i B H ME BT THE TPRIMTER BUFEERT

Sk L 584

Ty BE: L, NATATT s[F WOT, THEN NERT

. RET (ATTHIBUTE. RETURN TD BARIL.
i
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CHAPTERS
SCROLLING THE ATTRIBUTES IN ALL DIRECTIONS.

“he following set of routines allews you ta 'scroll' the colour
twtes of the screen in any of the four directions LEFT, RIGHT,

IP and DOWN. There are two routines for each directien: the
irst one allows veu to screll any rectangle of the screen

irea. ana the second, shorter and simpler type will work un Lhe
'mrire screen only.

'3ING THE ROUTINES

For the 'rectangle' routines, define Lhe rectangle in the same
ay as tor SCREEMOF {(Chapter 3}, using the same POKEs.

‘or all of the routines, you have three options:

1. 'leave' the line or column which is left behind by the

:croll (e.g. the bottom line when scrolling the screen upwards)
185 it iE:

. 'roll" the line or colummn which would be deleted by the

wcroll back inte the position left behind by che scroll {in
his wav you could continuously rorate a rectangle of

ictributes by 'scROLL-ing' them repeatedly in one direccion};

. 'fill' the line or column left behind by the scroll with a
18w dctribule.

‘irst define the reccangle if necessary, then execute the
ippropriate POKE(s):



0 to Yleave'
OKE 23340, J| 1 to 'roll!
L2 to 'Eill"

'DKEE 23341, sum of values of attributes ta be used when
filling’,

TALURE OF ATTREIBUTES WHEW *ON':

“lash = 138 Blue paper 8
irleht = ‘be Green ink = &
ireen paper = 32 Red ink =
ted papor = 16 Blue ink =

+PPLICATIONS

f won've ever watrched TTV's "Orossroads'", or even seen the
Teaits come up as you delected from the ather side to see if

r had finished. then you will have seen the unusual manner in
shich the credits traverse the screcn. An interesting exerclse
sauld be to imicate this motion with a 'BRIGHT' rvectangle thar
inproaches the centre of the screen fFrom one side, stays in the
niddle to highlight a message of some kind, and then scrolls
1t by way ot ancther slide o¢f the screen. There are many
wccastons when routines like these can enhance a program, so
11 leave further applicatiens co your Imaginatlon.

lare are the routincs:
loutines 1 and 2 : Scroll Attribute Rectanale Right and Left
“he listing below is to scroll a recrangle ro the RTIGHT. To

:hange the direction to LEFT, alter the lines labelled (i),
ii), and (111} as [ollows:

nemonic Hex
i} NOF oo
11) ING HL 23
‘iii) LDIR EL B

"o change the routine from one direction to the other during a
rrogram Lif you prefer not to store rhe twa seperate routines)
hen de the following:

ET 8 = [start of routine]

FEFT RIGHT

OKE S5+23. O POKE 35+21, 68
QKE S5+55. 35 POKE 54535, 41
WMKE 5+57. 176 POKE 5.:57, 184

The above merhnd. incidenrally, takes ahont 70 bytes of RAM, so
here is wvery litcle to choose between that aud storing the hex.
putines separately (if you need to use the above POKEs more
han once then it is ''cheaper" to store the routines seperately
nscead).
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tun the routines with the uwusual command:

HEX.

LO4EZ45H
H245H
-}

]

3

T
£

&

{B2058

o

I
" -4

gvu-
et

£

m_g-'u_—\:

LET C = USR 8

FRIGHTICRALL ATTRIFHTE RECTAMELE

STAR

KET|

HiF]

LI

HAPE

NCiL

HOP X

FILL

TRE Rl 0H

T LD BC, 1SR4
LD HL . 1 5H2aH]
Ll L
CF )
RET ML
Slg C
RET C
LI 0,4
Ld A H
e 704
RET ML
S1B i
RET E
ib E.0
IKC i
PUSH  IDE
&) LD B.H
L® HL, SO0
$0R #
LD DE, 204
CP E
JR I, KOP1
AL HL, DE
DEC C
1k K2, NYTQ
CP B
IR 1. H40R2
14C Hi
(A1 HITZ
POF aC
INE PLSH RC
ib 2.A
PURH  BE
il it
id E.L
pusd  IE
33 E
Lo fiy [DED
If 1,HOP3
fiiy DEC HL
{iil) LOER
LB BC, (SB2CH:
Lh H.A
4] #, T
P 1
IR C,LEAVIT
iy Ak
IR 1ROLL
LD & E

LENGTH: Bl BYTES

jC=i1, #=C1

jLeLZ, H=Ll2

tCHECK FOR LERALITY OF
iL1 AND LZ, RETURN 1F
tILLEGAL COORDINATES,

;EHECK FOR LEBRLITY OF C
tAND C2, RETURW IF ILLEGAL
JCOORT INATES,

tE=NIDTH OF RECTANGLE-1
1D=LENETH OF RECTAMBLE.

;1) GEE MOTES AROVE
sFIND THE TGP LINE OF THE
t"SCROLL" RECYANBLE.

¢FIND TOPLEFT iLEFTSCRAOLL)
$0F TOFRIGHT (REGHTSCROLL
;CORKER CF RECTANGLE,

(BL=¥IDTH OF RECTANGLE-1

jSET UP THE VARIABLES BE
IRND HL, READY 70 SCROLL
(THE TOP LINE GF THE
{RECTANGLE

1 (11)7SEE NOTES ABOVE
11111 SEE MOTES ABOVE
THEVING SCROLLED THE

TLINE, BECISE WHETHER 10...

jias CEHE* T05 i



z ROLL LB f0E!. A Baare, " RERE T

1 LEAYIT PaP B toos OF CLEANE® IT.

i POP 13 ;FREFARE FCR MEXT LIKE OF

ol B L sRECTRHGLE.

¥ AOD HL,DE

:F e B

o0 0Jw? HiTL INE |REPEAT (NTIL EGTTO® OF

b RET {RESTANGLE I% LDGHE, THEW
L1 (RETLRN TN BASIC,

jere 15 a little '‘deme’ program.

‘0 REM RIBHT SCRUOLL ATTRIBUTES
S REM DEMONSTRATION

70 LET RIBHTSCROLL=45200: REM
INSERT YDUR OWN START OF ROUTINE

%0 BORDER 2: CLS : FOR A=0 TO
71

30 FOR B=0 TO 7

%0 PRINT PAPER B:; INK 7-Bj"

40 NEXT B
70 NEXT A
20 PRINT INK B: PAPER B;AT 10
;23"1 am not a test card”
%0 REM DEFINE RECTANGLE
100 POKE 23332.4: POKE 23334,17
HEM L1,L2
110 PDKE 23340,1: REM "RDLL"
120 LET A=INT {(RND#7)#4: REM C1
20 LET B=A+7+INT (RMND=*{&—INT (
/4)) )%4: RFEM C2
180 POKE 23333.A: POKE 23335,B
150 FOR A=1 TO 4
&0 LET L=USR RIGHTSCROLL
170 PAUSE 2: NEXT A
1B FPAUSE 30
90 GO TO 120

n line 50 " " = space. You should plug in the appropriate
ralue in line 20 to tell the Spectrum where the routine starts.
'm running the program the screen is filled with cight coloured
tripes, the centre portions of which are then wisually
shuffled' by scrolling a randem number of these portions four
slaces to the right. You may like to try getting the program to
anogomly scroll left end right by randomly changing the three
KEs needed to alter the rourine from one direction to the
ither (remember vou must wse only one set of these POKEs at a
ime: DO NOT mix Lhem).

toutines 3 and 4: SCROLL ALL ATTRIBUTES RICHT OR LEFT

f vou only need to scroll the whole screen (including the EDIT
ines), then cthe following twe routines can be used, Since you
o not define a rectangle, the only POKEs required for throse
-cucines are 23340 and 23341.



HEX. jRIGHTSCROLL ATTRIBUTES LENGTH: 34 BYTES

1FF3A STERT LD DE, SHFFH 1 BOTTON-RIGHT CORMER
IR0 NETLIME L@ B, B4 1FH

2 Lh H.D

B il L

it CEC HL

& il A, LDk

ub& LDGR JECROLL THE BOYTOM LIME,
I4B2C5R8 LD BC, I5B2CR] 14 C=0233400, R={23341]
¥ L H, R

) L A0

Ei CPF |

& +R ConEAVIT jIF C=0 THEN °LEAVE'
T i A H

5 R I, R0LL ;IF C=1 THEN '"ROLL®

4 FILL LD Ao B JELSE 'FILL”

2 ROLL LD 10EH, &

E LEAVIT DET 0E +FIND MEST LINE UF.

A (] fo 0 sHAVE WE FIMIGHEL?
Ea] Ly 3TH

EZ IR NI NLTLINE $1F WOT, THEM MITLIKE.
23 RET sRETUAN T EASIC,

Ml

HEX. jLEFTSCRELL ATTRIBUTES LENGTH: 34 BYTES

i8058 STRRT LD DE, SEQDA 1TOF LEFTHRAND CORNER.
1§ 1FOG &ETLINE LD BC, 091FH

¥ LD Hyl

B LD L,E
3 [KC H

P LE A, (BEE

nag LIR ;SCROLL TOP LIME.
(D4B2CSE il 3L, {5RZCHY 14 C=i233403, B=(3TMI11
oy LD H,A

9 LD # L
FERL P ]

e % C.LEAVIT ;IF C=0 THEM "LEAVE’

» Lo A, H

el ¢l 1. ROLL jIF £=1 THEK “ROLL®

& FILL Lo R $ELSE *FILL’

| ROLE Li (e A

3 LEAYIT INC FE ;FIRD WEST LIME DOMN,
i LD B0 tHRS I7 REACHETR THE PRIWTER
‘ESH P ShM } BUFFER™

9E2 IR HI.NITLINE iIF K0T, THEW NITLINE.
3 KET tRETURN TG BASIL.
Wi ‘

WUTIHES 5 AND 6&: SCROLL ATTRIBUTE WINDOW DOWN OR UP

he listing below is te scroll a rectangle of the attributes
JOWN. To change chis ro UP, alrter the lines (i) and {ii} as
(ollows:

EX.
i) NOP co
‘ii) LD HL, 2020H 21 20 oo

20



t vou do noat wish to store them as bwoe seperate routines,

‘AT convert one to the other as lollows:

“5 ysual,

HEX.
VLY
RIGER
n

Eid
H1]

e e

Eld

‘0

I
LG5E

W

7

807
P20
g

1]

-Arf
WF b

ET § = (start of routine)

10WN

WKE 8 + 22, 77
OKE § + 61, 224
OKE S + 62, 255

Tumn with

ET € =

LF

POKE 5 + 22, (1
POXE § +« 61, 32
POEE 5 « GBI, O

tDONKSCROLL ATTRIBUTE RECTAMELE LEMGTH: 103 BYTES

START

METi

HIF]

HET2

KOF2

LD
Li
LA
CP
RET
Su
RET
LG
Ll
il
RET
5Up
RET
LD
INC
(i) L7
RUSH

-
-

16
ce
JH
L
46T
e
1R
::‘
I
LTS
AL
RCF
PLCH
Lib
FIGH
LD
LDIR
FF
rOF
Cf
JR

KET_IWE FLUSH

Ll

B, 5RZRN
HL., § 2BZAH)
B-L

L5H

NC

[

R e R — R ]
e
£ =EE o

(|

i ]
L

£,k
D

HL , SB00H
A

C

1,40F1

0 , 20H
WL, D€

C

NI, NETE
B

2. HOP?
HL

N3 T2

B

BC

B4

HL

IE, SHECH

IE
EC

L

(]

1, DINE

B.4

oL, Betl
=il H=CZ
jCHECE FOR LERALITY CF L

¢ARD LZ. RETURN IF JLLEGRE

s CONRD TRATFS.,

{CHECK FOR LEBALETY &F
:E] AND CJ, PETIRM IF
;ILLEGAL CODRDINATES,

tE=#i0TH OF SECTAMELE.
;i1 SEE NDTES AROVE
{FINE THE TOF (UFSCRALLI
;OF B0TI0H {DOWNSCROLL
:LINE Of RETTAMGLE.

(AEYANCE T8 TCP-LEFT @R
RCTI0M-LEFT CORNER.

tBE<MIRTR OF RECTAMBLE.
$5TORE THE LINE OF TwE
RECTANGLE ARDUT T 3E
1ERREEL,

BECIN ACTUAL SCROLLENG, BY

;SETTIRG UF WL 2K DE,. ..

you



'HEQFF i) Lp HL, BFFEQH 110

] ALD Hi, DE
% PUSH  H
80 LOTH sTHEW SCROLLING. ..
H FOF If
B FiF 2C
0F3 AL WY TLIHE (OKE LIME AT A TIME UWTIL
il DOME PirsH EC ;THE WHOLE RECTAMBLE IS
‘AICSR Lo HL ., [SBZCH s[MINE. BECEDE WHETHER T
| LB AL s"LEAVE", "FilL’ OR "ROLL".
£a] £p 1
A JR C,CLEANUP
T JK Wi, FILL
IEOSH ROLL R B, SBEQH s"ROLL® BY RETURNIMG THE
2] LBIR JSTORED LINE AND PUTTING
|k JR CLEANLF :IT [N THE APPROPRIATE
] FILL £t HN PLACE, THEM B0 TO THE
; 'CLEANUF® RAREH,

F KETT D (HLb D ¢"FILL' THE LINE EXPOSED
3 iNC HL jBY THE SCRAOLL.
il BEC i
OFE 3R Wi, N3T2
" CLEANUP PGP BE t"CLEAKUP® THE PRINTER
'FE0SE LD HL , SREGH +BUFFER, USED TO STORE &
] NiT4 LD IHL). B ;LINE OF THE HECTAMSLE.
i} LEC L
3 INC i
R JR NI NITH
R RET +RETURN TO BASIL.

W

Jarning: all of the 'downscrell' and 'upscreoll' routines make
ise ot the printer buffer {the area where LPRINT, LLIST and
WPY information is temporarily stored on its way to the
rrinter), s¢ anything stored in cthe printer buffer will be leost
m using the routines. This dees nmor stop you from using the
srinter; just be sure that anything LPRINTed before you ‘call’
he routines has acrually heen sent aut to the printer.

iere is a demonstration orogram for the 'downscrell' routine.

f rhe colours make vou feel ill then feel free to change them:
he program was developed with a black and white TV. Line 30
ihould be altered appropriatrely to the beginning of the
Jownscroll! routine (e.g. if your routine is at address 12400,
hen line 30 should read "LET DOWNSCROLL = 32400"}. You will

ind that the program generates a recursive, 'kaleidoscopic!
pactern. ;

O REM DOWNSCROLL ATTRIBUTES
20 REM DEMONSTRATION
S0 LET DOWNSCROLL=43200
20 REM PREFARE SCREEN
S0 BORDER 7: CLS : INVERSE 1
&0 FOR A=0 TO 1468 STEF B
JO PLOT INK 2; PAPER 2+3x%(A>H

M 7.A

a2



50 DRAW INK 23 PAPER 2+3%(A>B
M 1241,0
“0 NEXT A: INVERSE O
'00 PRINT INK B: PAPER 8;AT 10
143 “FLIP“;AT 11,145 “FLOP"
110 POKE 23340,1: REM "ROLL"™
120 REM DEFINE RECTANGLE
[30 LET B=0
140 LET A=1
|50 LET X=INT (B#5/7+0.35)
60 POKE 23332.10-X: REM L1
170 POKE 23333,14-B: REM Cl1
B0 PEEE 23334,11+X: REM L?
190 POKE 23335,17+B: REM C2
200 FOR N=0 TO X
210 RANDOMIZIE SR DOWNSCROLL
220 PAUSE &: NEXT N
2130 LET B=B+A
40 LET A=A+2%((B=0)}—-(B=14))
790 PAUSE S50: GO TO 1350

WNITINES 7 AMD 8: SCRULL ALL ATTEIBUTES DOWN QR UP

'hese routines are for use when che mere lenethy 'reckangle’
curlnes are unnecessarv. They work on all 24 lines of the
:ereen and as with the 'rectangle’ routines, the contents of
he printer buffer are erased along with anything not yet

rassed out to the printer. Use the usual POKEs, 23340 and
T334,

iEX. s DOWMSCROLL ATTRIBWTES LEWGTH: 54 BYTES

2004 LD AL, 20M {MDVE THE BOTTOM LINE
{FF 54 LD HL, SAFER +IMI0 THE FRINIER BUFFER.
iFFSB LD DE, SBFFH

15 Filsk  DE

5 BUSH  HL

iy LR

). FIP 3 HON MOVE THE REST OF THE
AENG? LD 8L, 02EGH tATTAIBITES DOWM 3 LINE,
56 LODR

wars LB &, [5RZTH] 1A= (2734403

£ CF t DECILE #HETHER TC ...,
312000 LE BE, 20H

- iR [.CLERNLF 1.. LEAYE TOP LINE,

T iR WILFILL FILL 1T, DR

i REE FOR (AGLL THE BOTTOM ©LINE 1P
5 PUSH  HL s10 THE TOP.

LB LB

B8 IF CLEANGP

2z058 FILL LD AL i SH2DH 4= (21341

i NiT LD (DE!, & FILL TOP LINE WETH A.
B TEC IE

m EC 5

R IR Ni N7



20 CLEANUP LD B.20H ;CLEANUF THE PRINTER

iF 108 A j BUFFER,

1 Poe HL

7 W7z LD iHL: A

'k DEZ HL

GFC BINT  wWiF2

9 RET tAETURM T0 BASIC,
-ND

lere's another amazing demonstration program to show off the
ibove routine:

10 HEM WHULE SCREEN DUOWN
20 REM SCROLL OF ATTRIBUTES
L0 REM DEMONSTRATION
35 LET DOWNSCROLL=A65Z200: POKE
£23340,1: REM RDLL
40 BRIGHT 1: FOR A=0 TO 21
Z0 LET B=A-8%IMT (AS8)
50 PRINT INK 7-B: FAFER B3;"AM
AZING TECHNICOLOURED SCROLLING"
JO NEXT A
50 FOR A=0 TO 1
F0 PRINT #0:AT A,05 INK 7-A; P
AFER A "AMAZING TECHNICOLOURED S
CROLL ING™
G0 NEXT A
110 RANDOMIZE USR DOWNSCROLL
120 PAUSE S: GO 7O 110

lon't ftorget to alter che number 63200 in line 353 to cthe start
iddress of the rourine. To produce the top speed, remove che
rause scatement i1n line 120 {ic then becomes impossible to
0llow the pattern, since the scrolling will occur more often
han a new television frame is displayed). Here is the
:guivalent upscroll routine:

iEX. jUPSCROLL ATTRIBUTES LEMETH: 50 BYTES

110058 START LB HL, SRO0K {MOVE THE TOP LINE INTD
{E05H LD DE, SBECH 1THE PRINTER BUFFER,

i PUSH  DE

5 PUSH ML

112004 LD BL, 1076H

311 LDIR

11 POP  BE {NON WOVE THE REST OF THE
HEQ02 L BC, 02EQH $ATTRIBUFES UF A LINE.
(89 LDIR

42059 LD A, (SB2CH} 1A= 1233401

Ed] CP 1 iDECIDE HHETHER TR ....

1 2060 LD BE, 20M

BF b €. CLEANUP sLEAVE BOTTON LINE,

M R NI FILL tFILL 1T, OR

1 RBLL  P0P ML ROLL THE TOP LINE DOWN
2 PUSH  HL ;FROM THE PRINTER BUFFER,



il LBIR

7 JR CLEASUP
gl FILL Lo A 1TRIDH) 1A=123341)
2 B{TL LD (BEE. & (FILL BOTTOM LIKE H1TH 4.
C L k
JOFE IR KI.KiFl
i CLEAKLF PRP KL sCLEAMUP THE PRINTER
] NiF2 LD tHE D B ;BUFFER.
L INC L
OFC iF HI,NETZ
5 BET $RETURN TO BASIC,

HE

e same demomstration program used for 'Downscrall' will work
r1eh 'Upscroll’.



SOUTINES FOR THE TEXT AND
GRAPHICS

CHAPTER®G
SCROLLING THE TEXT AND GRAPHICS

kave already provided vou with a complete sst of routines to
:eroll the 'colour! bvtes or artribuces; here then is a similac
et that will allew veou to do the same to che texc and graphics
aresent on the screen.

15 for the attribute routines. there are twoc main rypes; the
irst and most complex routine works on any rectangle cof the
wreen rrom one square to the full 24 x 32 size:; the second,
:horter routine works only on the whole zcreen.

[SING THE ROUTTINES

E vou are using a 'rectangle' roucine, chen vou musc firse
wefine the rectangle uwsing the same POKEs and in the same
nanner 4s for SCHEENOP (see Chapter 3}. Text will then only he
weralled iF it is inside the rectangle. As for the atcribute
outings, you now have Lhree oprions:

'+ LEAVE the line or column which is 'lef: behind' by the
icreil {e.g,. the bottom line when scrolling upwards) as It is;

ROLL the lTine or colume which would be deleted by the
:erorl back into the position lefc behind by the scroll;

. FILL the line or column left behind by the secroll with one
T 256 patterns.

n the last option, vou define the pattern by FOKZing into
iodress 23347 a number between 0 and 255% {horh inclusived. This

37



5 most easily accomplished by using the BIN function, as
ollows,

magine a character square being split into eight horizontal
“ayers or 'rows'. Each of these rows would then consist of a
ine of cight PLOT positions, or '"pixels', thus:

The routine aliosws vou to set each of these pixels to INK {L}
v PAPER (0} and then replaces every row of every character
:guare ot every line or column 'left behind' hy rhe scroll wirh
he row of pixels that wou have defined. In this way a series
it wertical lines is produced whose thickness and spacing
raries accordine to the row detimed. In the diagram, alternate
r1xels of the row are INK, and a 'pinstripe brouser' pattern
souid be produced during repeated scralls.

‘fou must POKE 23347 with the 'pattern row' in BIN form:

OKE 23347, RIN 1 1

0

"o choose which of the three oprions the routine is to use, use
his command with the acpropriate nucher:

*OKE 23346, 0 o 'LEAVE?
co "ROLL'
o YFILL"

WPPLICATTONS

it the end of this chapter you will find a demonstration
rogram called CRISS-CROSS, which urilises each of the four
rectangle’ text-scrolling routines. The program is a
ompucer—simulation of a puzzle that has sold in the millions
and has bad a similar number of pictures printed on it). You
iave a four-by-tour grid with fifteen tiles and one hole in Lt.
'he tiles are numbhered from one to Fifteen, and are 'jumbled
w° by the computer by randomly and visually interchanging
ne 'hele' on the screen with one of its four next-door
teighbours. The computer then leaves you to enter the moves
«nd restore the tiles to cheir originsl positions.

"he application above of 'scrolling' the tiles of the puzzle is
miv the rip of a spectronic iceberg. You could use the
‘oucines to make a 'plane fly (by scrolliing the landscape
mnaerneath it using the 'ROLL' oprion), or perhaps in the
-rassic invader-type game to speed up the movement of the block
»f invaders. the mother ship, the laser base and possibly even
he bombs and missiles. With the extra specd added by these
‘gutines it should be possible te produce a guite acceptable
rame unaer BASIC control.

28



ODRDINATICN WITH ATTRIBUTE ROUTINES

t vou wish to combine any of these routines with its
.orresponding 'colour’ routine, thersby using only one USR call
nstead of two seperate ones, Lhen you should follow this
procedure:

. MWrite the 'graphic' routine wilh Hexaid;

. Immedlately afrevwards, write the corresponding 'attribute’
ourine [so that the attribute routine directly precedes the
srapnic routine in memory}, changing the last line of the
ittribute routine

EX.
‘rom RET 9
o HOF 0o

“he combined reutine is now accessed by the USH call
ET L = USE {(start of attribute routine).

{fow on to the tedicus bit we have all come to hate; typing in
he routines.

EFE AND RIGHT FOR RECTAMCLES
IGHTR (R for rectangle), not surprisingly, scrolls to the

ight. Te change the routine to 'LEFTR', alter lines (i), {ii}
snd (i1i) as follows:

HWEW LINE HEX.
i} NOP 0
ii} INC HL 23
‘iii) LDIR ED BD

I vou do not want to score the two routines seperately, vou
‘4n converr from one to the other during a BASIC program or by
iirect commands as followss

LET B = (start of routine)
LEFT RIGHT

OKE R + 23, O POKE R + 23, 68
POKE R + 44, 35 POKE R + 44, 43
OKE R + 52, 176 _POKE R + 52, 1B4

iEX. iRIGHTR LEN3TH: 85 RYTES

"L4RZ4SE ETHRT LD 3L, i56244) {C=1, B=Ci

G458 ip KL, i 5E2ak) 1Lz}, H=CZ

I iD f.l 1CHECK FOR TilEBal

Eig b 1B 1EBORDINGTES

i RET N,

M 8lip E

" RET L

1 i0 0,4
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- 1 o T
B R | A ]

e e e
AR ]

.

=

RETAGME
KYTLINE

iy

% owd Mmoo oy LA S

68 i)
‘A3I5H HOP

- ROLL
2 Fill
i LEAVIT
4

Lo
oF
RET
SuE
RET
LD
H.
FugH
LD
]
Ml
A0k
LD
i1
ADD
AL
1]
A0
ALl
4BD
LD
rOR
PEgH
PLSH
LI
LD
DEC
Ei
1Dk
Li
Lp
IR
LD2R

Li

L
ce

1
o

LB
JF
ef
LD
pap
IHE
LD
LU
]
ARD
Lo
CF
JR
Li

Ch

*x o3
¥ x

Ly d

ey B3R m T omd
e

= g b
S
¥

% e T = T 03 T

o T o S g o T ox T oxs
pu " e e B ..
T

= 5

1y e
—

iHLY

| gl +F
ﬂ|§

.AF'

AT~
e

..
=
=F
o
ki

HL. (SEIPH)
8L

L

£.LEAVIT

i N

NI, FILL
o
iBE1.A

HL

k

A,

7

NI, NETRONS
IE, (FB204
L . BE

a,L

20K

HC. NOTTHAD
B, 7

L, BC

§E=WIEKTH OF RECTAMBLE-1
th=h], OF LIKES.

1ETORE THEM!

;FIND THE ADBRESS {F
141,023, THE T0P - RIGHT
(CORMER. FiRST FIND WHICH
:THIRD OF THE SCREEN

(IT 18 1N,

NOW WATTH LIKE, .. ..

FASD FINALLY WHITH COLLIMM

tBT0RE RTGHT-MOST ROR.

L BC=H10TH-1

1 IF KIDTH=) THER DON'~
sSCRALL.

1SCROLL THE LINE,
1DECIDE MHETHER TO...

i LERVE,

+FILL, R ELSE...R0LL
+RIGHT-AOST ROW [NTO LEFT-
+MOST, FILL KITH SPECIFIEE
;PATTERN, ONTD THE AEIT
:AO0H OF EACH CHARACTER,

FTHEN FIND THE NEXT
:LINE OF THE RECTAMGLE.

a0



1 NGTTHRD #0F B

GiF WINI  NKTLINE SREPEAT UNTIL LABT LINE WA
g KET 'HEEN SCAPLLED, THEM RETURN
80 116 BASIL,

EFT AND RIGHT #0K THE WHOLE SCEEEN

“hese two routines work on the whole screen and therefore
equirs only two POKEs, 23346 and 23347, [ have suffixed their
wame wich "Ws" for "wholo-scroen”.

iEX. (LEFTHS LENRTH: 3% RYTES
1G04 STRET LD Hi, U0 sRL=TiP-LEFT [OWHER
H1F0G KITROWG L0 BE. t)1FH 1BC=WIDTH GF S{REEN-1
. L0 A eHL -STORE LEFT-HJST %W,
A L & H
i Lh E,L
K] 1R HL
vB LILR ;SERBLL LEFT
£ Ed AF, AF°
TEB3238 LL B, (AEIZH! $TEST (23344 AND EITHER...
% Lk AL
3HH of i
8IS AL O, LEAVTT jLEAVE OR EL 5%
) il ok
4t aF NI.FILd Ll IR
A AL El AF . nf" R
2 FILL LG (DEi, A
L LEAVIT LD a.H ;REFEAT (MTTE WHOLE SCPEEN
Eil cr Y y I8 SCROLLED.
SE3 % C, HETROWS
oy RET sRETURR TO BASIC.
LIy
EX. (RIGHTWS LEMATH: 37 E¥TES
) ) | HL. 57FFH tHL=04TT08-RISHT CORNER
itLFED NETROWS L2 BC. 00t FH (BC=HIDTE OF SEREEN-!
_E LD i, (L 10TARE RESHT-WCST R,
A | J O,H
& i Eub
‘" BEC HL
DES LADR thOROEL RIGHT,
i Ef AF &F°
04R3I25R L B, i5B32H) ;TEST {23246 AKND CITHER...
9 il Ay
£l op 1
S5 i G, LERVIT ILEAVE R
g Ll N
] iR BE FILL iFILL B ELSE
) AELL EX AF LAY sROLL
2 FILe ib i0El, &
g CEAVLT R AH sREPEAT UNTIL #HELE SCREEW
£58 P S 18 GCROLLED.
8E7 JF C,MYTRGWS
i RET (RETIRK 10 B&SIC.
L+
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IF ARKD DWM FOR RECTANGLES

TPR and DOWNE are listed seperately because too many POEEs are
-eguired to make converting from one routine te the other
sorrhwhile during a program. The contents of the last
hirtv—two bytes of the printer buffer are used by the
outines, s5¢ don't store anything there or use an unterminated
PRINT command betore calling the routines with the usual

LET L = USR ... command.

HEX. tUPR  LEMBTH: 108 BYTES

“PAB2ASE START LD BC, {SE24H) 1C=L1, B=CI

42455 u HL, ISB2EH 1L=L2, H=C2

2 LD Al 1 CHECK FOR iLlEBAL

EiB o 13 {CACRBINATES.

10 RET KD

7 B8 C

b RET  ©

7 LD D,4

L (D 8 H

£20 cF 20K

ih RET %O

0 508 B

B RET L

F LD E.f

C I E +E=H]HTH 9F RECTANGLE,

i PUSH  DE s0=NUMBER 0° LINES-1

1 LD 8,0 1F 180 THE ADDAESS DF THE
518 AND  IBH 1 TOP-LEFT CORNER (LL,C1I,
o} AR AL ADM

7 Lo H,4

; LD A,c

7 800 Ah

a0 &8

7 ADD A8

7 AED AA

7 AID A

4 Al AR

F LD L,h

3| POP L

5 NITRONS PUSE  BC

3 FUSK  HL

5 PUSH  BC

£ 1R A

1EOSE LD TE, SBEOH $5TORE THE TOP RON GF THE
7 Ll B4 sT09 LINE OF THE RECTANGLE
5 PUSH WL ;1N THE PRINTER BUFFER.
S0 LD

3 PP DE

'l PP BE

B cP B +I5 THE RECTANGLE ONLY
81k It 1, DENE 1GME LINE DEEF? IF 50 THEM
5 NITLINE PUSH RO 1DON’T SCROLL.

L2000 LD HL. 20K 12IND THE POSTTION OF THE
4 LB 8. H <RONS IN NENORY WHICK 8RE

42



; AL HLLIE JIEING MOVED P

i LE AL

E20 s 20K

04 JENC,NATTHRS

€ LD B

407 ADF A7

1 LD &

5 NDTIMRG PUSH WL sNDW NDVE THE ROMS UF 10
Dd LOIR 'THEIR NEW OSITIDN, AND...
1] POF  Df [REPEAT INTIL ALL 0F THE
¥ PP BC :TOF RGNS OF EACH

bEf BINI KNTLIME ;CHARRCTER HAVE BEEN
125 DONE LD ML, iSE32H (SCAOLLED, TEST (23346).
3 b AL

£ o i sDECTEE WHETHER £0

a0F & CLEAVIT sLEAVE,

207 I NZ.FILL sFILL OR

'1E058 ROLL LD HL.GBESH sROLL THE SRAPHICS.

DBY (DIR

B0t S LEAWIT

1 FILL 4D B[ (FILL THE TOP-ROW OF EACH
g LD AH {CHARACTER MITH THE OESIRED
2 MTE LD {DE 1, tPATTERN,

1 I De

OFC s Wl

! LERUIT POF WL <HEW REPEAT MHOLE GPERATION
PIP AL 1FOR THE OTHER 7 RONE OF
: " sEACH CHARBLTER IN THE

c L AH :RECTANBLE, AND...

807 AN T

SEE I8 NI NITROHS

9 RET TRETURN 10 BRSIC,

CD

EX. tDONNR  LENGTH: 139 BYTES
TDARZASH START LD BE, [SB24NI 1C=LY, B=Cl

‘47458 LD HL,{5B25H) iLei2, HeCZ

D Ly AL 'CHECK FOR ILLEGAL

£18 CF 13H +COIRDINATES,

1 RET O

gl BB C

a RT

7 Lb b4
L il A,H

£ g 2 D

i0 RET AL

S8 B

& RET T

F (b E,#

£ ™ F JE=WIDTH GF RECTANGLE.

& PUSH  BE sD=MLMBER OF LINES-1

B i Al +FIND THE AGORESS OF THE
bl& 8D 18K 1BOTION-LEFT CORNES

549 B0 AL &0 LZLED,



(5B

b vl o= T opm LA L A
m

=
L
L

e T I o ]
=
[ |

=
s

HETRORS

HETL INE

SOTTHRD

DONE

POLL

FELL

NiTH

LERVIT

LD
L2
AE
AdD
AL
A10
AaD
ADD
LD
PO
PUSH
PUSH
PUSH
LR
Lb
Lo
PUSH
LDIR
FOF
PpF
tr
IR
PUSH
L0
LD
and
LD
R
JR
L&
SR
LD
FUSH
LDIR
il
POF
(AL
il
t]
cp
IR
i
LD
LIR
R
LD
LB
LD
INC
BNz
POP
FOF
N

H, &
Al
A
Y
f.4
A,
A
A8
L,#
BC
K
KL
EC
4
bE, SEEOH
B4
HL

i
B

B

I, BONE

ar

KL, OFFEOH
1,0

KL, DE

B,L

(EQH

£, NOTTHRD
fi

7

Hoh

KL

IE

i
NXTLINE
HL , {SHI2H
4L

j

£, LEAVIT
R1LFILL
HL, SBE O

LERVIT
B.C

A H
iDE) A
b€
NET|
HL

8

B

1STORE THE TOF ROW OF THE
iBOTTEN LENE OF THE
RECTANGLE IN THE PRINTER
1BUFFER.

i [E THE RECTAMGLL OMLY
{EOHE LIME DEEP? [F 53 THEN
;DOW'T SCRIOLL.

{FIND THE FOSITION DF THE
tROMS IN MEMDRY WHITH RRE
{BEING MOVED TGWM.

+NON MOVE THE RONS UP 1T
{THEIR MEW PDSITEDN, AND
-AEPEAT UNTIL 4L OF THE
LT0F RONS OF EACH
:CHARACTER HAYE BEEN
{SCROLLED, TEST {23344)

{DECIDE WHETHER 10
: LEAVE,

sFILL DR

FROLL THE GRAPHICS.

{FILL THE TOP-ROM OF EACH
JCHARACTER METH THE
;DESIRED PATTERN.

(HOW REFEAT WHOLE
$OFERATION FOR THE DTHER
tf ROWS OF EACH CHARRCTER



C il A:H 1M THE RECTAMBLE, AN ..

507 w7

g JF %7, N3 TROKS

g WET THETURN TD BASIC.
HD

‘P AKD DOWN FOE THE WHOLE SUREEN

"he last twe routines in this chapter are UPWS and DOWNWS (W§
ar Whole Screen). The only POKEs, of course, are 23346 and
*3347, RBarh of rhe routines, like their 'rectangle!
.ounterparts, erase the contents of the last thirty-two bytes
1t the printer buffer.

EX. jUFWS  LENGTH: &7 BYTED

004 START L3 fil, 4500H (BEEGERNING OF DISPLRTY RAM.

1E05E LD b, SHENH iPRINTER BUFFER,

1% mABL EDE FLGH BE

] PUSKE HL

EIH] ip fi, 3

a0 ih aC, TiH

Al KETH]IRD FUSH .18 i5TORE THE TOP "SLECE®

K PUSH HL s0F THD TOP LINE [N THE

IES LR sPRINTER BUFFER,

H PP nE

SEED Lh [, GE Y

i) LOIR jHEHT 7 LINEG £§-T1 LiP

1807 ib 8.7 $INTO THE TCP 7 LINES
ji0-ai, FIND THE FIRST

5 AND HL, 80 {LINE GF THE ®EXT FHERD OF

[ 9Ed A 1THE BLREEN. REPEAT {IWTIL

| POP BC ;&LL OF THE TOF SLICES HAVE

NFR iR HI HETRIRT ;EEEM GCROLLEL WP & LENE.

H3I5E LD . (ORIZHY $TEST (233441

gt o 1 sLECLGE WHETHER 19 ...

al: IR C.LEAVIT 1LEAVE,

Hd If WZ,FELL ;FILL OR

VEGE ROLL LD HL, SHEOH (ROLL THE TOP SLICE DDHM

= LEIA ;INTD THE BOTTOM LIHE,

&8 1R LEAYTT

0" FILL LD E,C

B335k L0 4, (GBI 14233471 15 PLACER IN THE

? NiTI Lo 0E:. & ;BOTTOM LINE OF THE SCREEK.

I I IE

4FT INE WiTl

l LEAVIT POF HL §MOVE TO THE BECOME SLECE

it FOP IE tOF EACH LINE; AND REFEAT

g e Y tTHE WHDLE DPERATTON LIWTE:

L LL A H jALL A SLECES OF ALL 24

Fa4B cr 4EH sLINES HAVE BEEN STROLLED.

ACH I8 L, MSLECE

] TLEANUP £X BE. KL ;CLEAN UP THE PRINTER

3 HITE LD iHL)LE 1 BUFFER,

iC 1h{ L

o JB L A

q RET sRETURM TG BASIC.

A

i5



UDWNWS LEMETH: &% EYTES

iFFSY START LD HL,3TFFH (END OF DIEFLAY AAM,

1FFER LS DE.SEFFH tPRINTER RUFFEX,

5 RUBLICE PUSH  DE

. FUSH HL

£ La A2

i 2300 il B, 20K

5 NITTHRE #0584 B ;STORE THE BOTTOM "5LIC

s PUSH ML 10F THE BOSTOM LINE IM THE
) LDTR 1PRINTER BUFFER.

i1 FIF IE

EED LD C.GEGH IMGVE THE ROTTOM BLIZES OF
[ES LOCR 1THE NFEET 7 LINES (23-14}
g Lh R ;I0WR [WTD THE ROTTOM 7

ik ANE HL.HC tLIMES (33-17). FIND THE

(HETTON LINE OF THE WERT
(EHERD OF THE SLREEW.

't RIP  RL \REPEAT UNTIL ALL OF THE
b DL & ;BOTTOM SLICES WAVE BEEN
O I N, KETIHRD 'SCRELLED DOWN A LINE.
5158 LD 8, 15832H: s TEST {23744)
1 P J \DECIBE WHETHER IC ..,
4l IR £, LEAVIT +LEAVE,
007 IR 8I,EILL (FILL OR
FFS ROLL LD HL., SBFFH sROLL THE BOTTOM 5LIZE UP
168 | DER L INTO THE TP LIME,
508 IR LEAVIT
1 FILL 4D B,
A1T5H LD A, SETIH j (215471 IS PLACED IK THE
2 MTT LD (0E?,& tTOP LINE OF THE SCREEN.
B DEC  9E
0FC DINI  MUTH
‘i LEAVIT POP WL HOVE ON 10 THE
SEMULTIRATE 5010E OF EACH

i} FIF 113 1LIME AND REPEAT THE MHILE
5 ML S THE WHOLE CPERAT!ON UNTIL
L LD ALK 1AL 8 SLICES OF AL 24
50 cp SR tLINES HAVE BEEN SCROLLED,
L% J NC,KISLICE
W 117 I tCLEAN UP THE FRINTER
wedl LD B, 20K j BUFFER.
1 WIT2 LD D€, &
B L BE
aFC [T b WiTZ
X RET YRETURN TO BASIC,

Np :

JEMONSTREATICN PROGHRAM — CRISE-CROSS
lere then 1z the demonstration program as described under
spptications' at the beginning of this chapter.

Hotes:

: The numbers in line 20 are the locations of the four
ectangle routines and will probably he different for you,
iepending on where and in what order you store them in memory.



'Y The quotes in line &40 contain 5 spaces; those In line 70,
iMEe Space.

nce the computer has jumbled up the tiles on the puzzle, enter
he number on the appropriate curser key in order to state
smich way you want the 'hole' in the grid to move. When you
rave put the tiles back into the right order, see if you can
sricre a BASIC subroutine that makes che compurer sclve the
wezie, illustrating its moves as its goes.

10 REM CRISS—-CROSS & DAVID A.
“EBB 1982
70 LET UP=4652480: LET DOWN=4313
‘s LET LEFT=450421 LET RIGHT=44%
=3
30 RANDOMIZE
0 BORDER &: PAPER 51 CLS : PA
"ER &: FOR A=0 TO 2Z1: PRINT AT A
og" "rAT A, 273" ez NEX
T A
=0 PAPER 2
&0 FOR A=C TO 20
70 PRINT AT CG.3+A1" "31AT A,2563
" AT 21,26-A3" "3AT 21-A,5;"
§
20 NEXT A
T INK 4
00 FOR A=B TO 128 STEF 40
110 PLOT 48.Ay DRAW 159,0: PLOT
48.A+37: DRAW 15%,0
20 PLOT 40+A.B8: DRAMW 0,159: PL
OF 79+A.B: DRAW 0,159

130 NEXT A
140 INK O: PAPER S REM FRINT N
IMBERS

150 FOR A=0 TO 3J: FOR B=0 TD 3

&0 IF A®4+B+1=16 THEN GO TO 1
0

70 PRINT AT 3I+A#5,B0+8#5; Ax4+B+
1

!BO NEXT B: NEXT A

190 INK O: PAPER &

200 PRINT AT 0,0;"Hang” "on” " “w
nile" "I mix" " "the" ""tiles"

710 POKE 23346,1: REM roll

720 LET X=21: LET Y=14

30 FOR A=1 TOD 300

40 LET B=INT (RND*4}+35

TS50 GO0 SuB 35¢

750 NEXT A

70 PDKE 23333,0: POKE 23335,4:

*OKE 23336.2: PDKE 23347,0: REM

“FILL" WITH SPACES

280 FOR A=0 TO S5: FPOKE 23332,A:
FPOKE 2XZ334,A



L0

D0
10
20
30
"t Bs
g 1o
a0

FOR B=0 TO 4: LET L=USR LEF

FPAUSE 5: NEXT B

NEXT A

FOKE 2334&4,1: REM “ROLL"
INFUT "Which way (S5/&6/7/8H)7
IF B<5 DR B»*@ THEN GO TO =

GO SUEB X50: BO TO F30
IF b=8 AND X=21 OR B=3 AND

K=& OR B=7 AND ¥Y=1 DR B=& AND Y=
16 THEN RETURN

160
1
LFO
1
80
L2
20
C2
400
a1
420
AND
3=8)
230

POKE 23332,Y-5#(B=7): REM L
POKE 23333 ,X~5#(B=S): REM C
FOKE 23334,Y+4+5%(B=4): REM
POKE 23335,Y+4+5%(B=8B): REM
LET Y=Y+5%( (B=4&)—(B=7))

LET X=X+5%((B=8)—(B=5))

LET U=(LEFT AND B=5)+(RIGHT
B=B)+ (UP AND B=7)+(DOWN AND

FOR Z=1 TD 5: LET L=USR U:

FALUSE 5: NEXT

440

RETURN

48



CHAPTER 7
SCROLLING BY PIXELS

o complete the sct of general-purpose scrolling routines in
kis book. here are four that allow vou te screll any window on
ke screen by just one plxel in any of four directions. This
trovides for much smodther animation in games, but 1 should
sarn you that sven in machine code, with large arcas of the
iereen being scvolled, it takes significantly longer to screll
right Eimes by one pixel rhan just once by ane cell (eighr
pixeis).

"o use the routines wou must first specify a window, unless you
sanct the routine to default to the entire top 22 lines of the
IOTEET .

‘o define the window T have used a new svstem of coordinates.
‘he columns are still numbered 0-31, buc the "rows" or "lings
uI nixels'" are numbered DOWN Lbhe screen from O co L9101, thus:

0.0)
NHOLE ;
SCREEN
(31,175)
INPUT AREA
231,191)

‘alling the top-left corner of your rectangle {x1, ¥1} and the
wttom-right corner {x?, v2), both of which are included in the
gctangle, then your screen should look like this:



(X1,¥1) n

YOUR
RECTANGLE

- (X2 Y2

£ T is the start address of vour routine, then these are the
"QKE addresses for your coordinmates. 1 have prefixed the
roucine names with “"PFW" for "Pixel Window'.

Parameter
Hout ine name
e | X1 X2 Y1 Y2
\PW LEFT T + 41 T+ 32 T+ 1 T+ 123
|PW RIGHT T + 32 T + 37 T & ] T + 23
'PW UP T + 31 T + 16 T + | T + 23
'PW DOWN i T + 31 T + 36 T + 27 T +]

lience to scroll the top four lines rightwards,

OKE T + 32, 0 : POKE T + 37, 31
'OKE T + 1, O : POKE T + 23, 31

*he routines ovlfer three different tvpes of scrolling. These
ire:

LEAVE - the row or column of pixels exposed by the scroell as it
?E?_-

Q0OLL - rhe row or column "pushed out® of the rectangle bhack
loio the ovposite end;

“ILL - the exposed row or column with something new.

In the case of PW UF and PW DOWN., “Something new' means an
-1ght-bit binary pattern that will go in the exposed row of
:ach column, e.g.

‘IN 1111 0000

rould provide thick INK and PAFEE vertical lines during
epeaced scrolling, while

ATN 0101 0101

would provide a fine "pinstripe' patterm. ['11 call this binary
pattern che FILLER byte. To "blank out" the exposed row (i.c.
ill with paper), the filler will be zero. To "black in" the
sxppsed tow (i.e, fill with ink} cthe filler will be 255 { = BIN
1111 1111).



‘fur PW LEFT and PW RIGHT. wou may £ill the exposed column with
in INK pixel or a PAPER pixel. The ™option number' defining

#nich ocption you requlire

is tound from this table:

FW UP, PW DOWH

. GPTION PW LEFT, PW RIGHT
O e _LEAVE
¥ ROLL
.2 Fill wich PAPER Fill with FILLER byte
3 Fill with INK

“he POKEs are asg tocllows:

'OKE 23361, [OPTION NO. ]
KE 23362, [Filler byte]

iere is the firsc one.

HEX.

£00
F
450
i

i
840

7]

TelT
]

= ] oaa iy

R -

L = -
=y
=

[P LEFT

LEMBTH: 113 SVTER

EGU
EGL
£y
ERG
LD
L0
RND
RRCA
RRCA
RARCA
apd
LD
LD
AKD
AlD
LD
Lo
ada
AT
&HT
ib
L
e
RET
SR
RET
.
10
in
LD
R
LD

PW LEFT, with a demunstralion program.

a
UAFH
d
IFH
A3
C.A
GLOH

= T o
=a
"
EE

=1

oS e 138y X g O3
= SR e -
E — =

ka2

{LOCATE THE ADRRESS OF
(COLGMM 0 N ROW ¥

jCHECK, Y2 FOR LEBALITY

s THEN SUBTRACT Y1, IF
(RESULT 15 WEBATIVE THEN
iRETURN TO BREIL.

i OTHERWISE ¥2-71+1=MUNBER
t(F ROWE 70 BE SCHGLLER.

iFIND ABJRESS DF §X2,¥1)



B

E

e
al:l
-

i m a5 2k
=Y
b k3

SpER

-

g
I

WITRON

NATCOL

BET
LT

Ut

LEAVE

ROLL

L0

RET
Sl
RET
INC
ip
LD
LD
EX
Lib
fND
RL
BEC
LIKI
Ef
40D
ce
(R
IR
SET
BIT
RES
EX
LB
INC
LD
AND
R
LI
ADD
Lo
IR
LD
SHB
LD
DEC
R
RET
EX
LD
AND
REA
OR
1R
EX
LD
RLA
1A
Lo
IR
“Nb

AR
20H

AC

X1

C

A

3
A

A, (SEALH)
RE BF"
B.E

]

(L}
H
NATEDL
AF A
HL., BE
i
C,LEAVE
1,%0LL
6, (HL)
0, A
NI, SET
3y IRL
oF , AF’
A,

8

Ha A

7

NI, 0UT
AL

3, 204
Lo

C,
&

3

H,h

£

ME WITROW

#F, AF°
Hy THLY
2

(HL
(HL1 A
INIT
o, AF
A,0

HL
(HL3, &
INIT

{CHECK X2 AND 1 FOR
(LEBALITY. X2-%1+1=NiNIER
;0F COLUMNS TO BE
$SCROLLED, STORE THIS
(RESHLT IN BE,

jPUT THE OPTION NUMBER
1IN A,
{SCROLL A RDN LEFTWARDS.

1DECIDE DN WHEETHER 10
(LEAVE, ROLL BR FiLl.

(FILL 4CCGRDBING TO EIT
10 OF THE OPTION NUMBER.

jLOCATE THE X2
tCOLUMN OF THE NEXT
jFON DONN,

sREPERF FROCEDURE LNT:IL
{ALL ROWS OF RECTAMELE ARE
t5CROLLED, THEN RETUAN T
1BRBIL.

(LEAYE MOVES EIT 1 OF
iCOLUNN 52 BACK INT0

dEBIT 0.

n

sJUME BACK TO NEXT ROM,
sROLL THE LEFTMOST BET 4F
sCOLUMN £1 QUT BF THE
sCARRY AND TWTD BIT 4.
10F COLUMN X3,

tilUMF BACK TO NEXT ROM,



lere is the demonstration: remember to change the start
iddress in line V0 to vour value.

O REM PIXEL WINDOW f EFT-SCROL
L DEMO
20 REM o DAVID M. WEBB, 1983
0 BRIGHT 1: FLASH O: INVERSE
3r OVER 0O: BORDER 4: PAPER 6: IN
X 4: CLS
0 REM DEFINE USE GRAFHICS
20 FOR A=D TO 7: READ B: FUOEE
ISR "A"+A,B: NEXT A
-0 DATA O.BIN 10100000, BIMN 100
o000, 254 ,8,14,0,0
70 LET PWL=&5000: REM START AD
DRESS
B0 REM DRAW MOUMTAINS
O LET ¥Y=28: PLOT O,¥: FOR &=0
o 14
00 LET DY=INT {RND+5&)-Y
10 DRAW 14,DY
20 LET ¥Y=Y+DY
30 MNEXT A
140 DRAW 15,28-Y
S0 GO0 SUBR 240: LET AS=CHR$ 144

iNK 2
(60 PRINT AT 10.153A%;A%3A%; AT
'.14zA%; " “;A$:AT 11,14:A%;" "3;A

“:AT 12,13;A%;AT B,13;4%
{70 PRINT AT 0.1;"RED ARROWS IN
VIGGEN FORMATION": PLOT 0,167:

AW 2355,0

180 REM DEFINE WINDOW

190 POKE FWL+1,11%9: REM Y1
Q0 POKE PHWL+23_.175: REM Y2
10 POEKE PWL+41.0: REM X1
220 POKE PWL+32,31: REM X2

'20 POKE 23361,1: REM ROLL
q RANDDMILIZE USR FWL: &0 70 24
3

30 REM FAINT—IN MOUNTAINS

B0 FOR A=0 TO 2535: LET B=0
70 IF POINT {(A,B) THEN GO TO
90

‘80 LET B=B+1: GO 7O 270

20 PLOT A.0: DRAW CG,B: NEXT A
00 RETLIRN
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I
o

J5  IM VIGGEN FORMAT TGH

e
L
e

W RIGHT iz wery similar to PW LEFT. You may like to try
iltering the demonstration program for PW LEFT so that the
slanes fly in the opposite direction, or perbaps leave the
nountains stationary, define two windows 8 pixels by 32 columns
n slze and then oroduce a breath-taking display of two “salo"

rlanes flying from opposite sides of the screen and crossing
‘acn other in mid-flight.

inother use For this routine would be to scroll messages scross
he screen, or maybe to move the landscape in a ""Defender' or
"Penetrator"-type game.

HEX. iPW AIGAT LENBTH: 115 BYTER
' ER ]
{2 Edu QAFH
A i 0
¥i EGU {1FH
L0 START LD i 1 sLOCATE THE ADBRESS OF
LD C.h ;EGLOMN & TN ROW Y1,
SE0 AND GoiH
F RRLA
i3 RRLCA
3 Fif s
hid AL A5 40K
7 LD My ‘
& Lo Bl
sy AND 7
4 A0 A,
o LD H, i
9 LD N
47 ALE N
5 A A8
HET! ANT: (E0H
JF LD LA



ALTROA

NETCOL

8T
N

oyt

LERYE

Lo
y
RET
Sl
RET
ThT
L
LD
LD
a3
LB
LD
[P
RET
S
RET
IHC
1D
Lh

1
=

£X
il
AN
£R
E
Hini
EX
ANE
SRC
cpr
JR
IR
SET
BIT
JE
RES
£1
LT
N
Ll
#HL
]
ARD
LB
3R
LB
Suf

LEC
R
RET
Ex
Lp
AN

A. Y2
aloH

NC

[.4
B, ki
fL
B
L&
A.12
20H
NC
B

fi

£,4
b,0

Ao (SR LH)
AF  AF’
B.E

é

(HL b
kL
METCOL
Ak AF "
]
HL,DE
[,LEaVE
L.ROLL
7. AHL
.0
Hi.5E7
FaiMbi
RFLAF'
A

]

hA

i

Wi, DT
il

£, 704
£, b

£, Cut
fi, ¥

B

Hoh

E

WL, WITROW

AF, AF’
fio (HL:
404

sCHECK ¥2 AMD ¥)
{FOR LEGALITY,

1Y2-¥ [ +1=NUMBER OF
;ROWS TG BE SCROLLED.
{FIND ABIRESS OF 4¥1,%14

(CHECK 12 4MD 11 FOR
PLEBALITY, HZ-11+1=NUMBER
;OF COLUMRE TO BE
tBCROLLED. BTORE THIS
(REBLLT IN DE,

;PUT THE GPTION NUWBER
IR R
1STRGLL # RDN RIGHTWARDS.

+MECEBE OM HETHER 0
(LEAVE, ROLL OR FILL.

iFILL SCIOREGING 7O BIT
9 OF THE OFTION HUMBER,

;i 0CATE COLLMN ] OF
$THE MEYT ROM [MINE,

:REFEAT UNTTL ALL RONS 0F
sRECTANBLE ARE SCROLLED,
:THEN RETURE TD BASIL.
(LEAYE WOVES BIT & GF
JCGLUMN T3 BACK INTO
sBIT 7.



ELA

=l

it ) ML)

7 L .} A

&2 IR INIT 1 JUMP BATK TO NEXT ROW.
5 ROLL  £X A, BF JROLL THE RIGHTADST BIT OF
L1] LD #,0 (COLUMM 7 OuT [ THE

F RRA {CARRY KD BACK INTD

b 0R i tBEY 7 OF COLLMN X1

7 LB L, 8

804 3K INIT S JUNP BACK T MEXT RO,

lere is a demonstration program for PW RIGHT.

have included lines 180 to 210 as an example of how to make
be program "auto-run'' on leading. Don't ferget to alter the
itart address in line 30 and the corresponding valwes in lines
70 to 210 to suit your own start address.

3 REM PIXEL WINDGW RIGHMT-SCRO
LL DEMO

20 REM = DAVID M. WEBE, 1983

20 LET PWR=6£3000: REM START AD
DRESS OF PIXEL WINDOW RIGHT

#0 BVER 1i: PAPER &4: INK 2: BOR
DER 1 : OIS

S0 FPRINT TAB %3 "0SCILLOSCOPE?"

&40 PLOT O.B7: DRAW 255,0: REM

AXIS
70 REM DEFINE WINDOW
30 POKE PWR+1,24: REM Y1
‘0 PDKE PWR+23,152: REM Y2
.00 POKE PWR+32,0: REM X1

110 POKE PWR+37,31: REM X2

20 POKE 233461,0: REM LEAVE OLD

0L LM

30 FOR A=0 TO 252

40 PLOT Q,B7+564#5IN (A*PL/53):
"LGT OVER 0.0,87

1950 RANDOMIZE USR FWR: NEXT A

&0 POKE 23341,1: REM ROLL

70 RANDOMILE USR FwWR: GO TO 17

75 REM

1746 REM

180 REM 1 USED THIS TO AUTO LOA .
3 THE MACHINE CODE......

190 CLEAR &4999: LOAD "RPIXWIND
W CODE &5000,115: RUN

200 REM ...AND THIS YO SAVE

210 SAVE "PWR DEMO" LINE 180: S
AVE "RPIXWINDOW"CODE &53000,115
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Jow [or PW UP. which could be used highly effectively in
"launching” a rocket trom the bottom of the screen, or perhaps
‘orating the "fruit" dials in a fruit machine simulation. Two

wemonstration programs tollow.

HEX. (PR OUF LEMBTH: $13 BYTES
i1 tau 0
¥ EQu WFH
1 £au ]
¥ £l IFH
EGO START LD .7l tLOCATE THE ADERESS OF
iF LG £, sCOLUMM & IN ROW ¥1.
EBEQ AND GOk
IF RRCA
IF RRCA
IF RRCH
540 Agd f, 40K
el LR Hh
g B A
U L] T
| L) A H
7 10 HA
) Ln A.C
i ALD Ayh
7 AbR Ho i
£E0) ANG JEIH
AF LD Lk
LhF LB a,12 sCHEEX Y2 AWD ¥1
ECC LR BCAH tFOR LEBALITY,
HI RET LN
¥i el E
18 REE L
e EX AF , AF
GEDD L C.ui iFIND ADDRESS OF (§1,Y1).
I ] AL
i L] C
F Lo L.A
FIF LD A, Iz
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aem 1A CR e - ﬂ:x -
=

o "
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n
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-1

NLTROW

o1

wnaCROL

P
RET
siid
RET
Mg
il
i
Pi5H
FlisH
Lo
LBIF
FOF
FQF
Eid
21
GEH]
JR
LD
EX3
L
INC
LD
LD
aND
JR
LD
RO
LD
iR
L
alip
Lo
3
PLSH
PUSH
LGIR
PR
FOF
Eil
wy7
EXt
LD
iy
REF
JH
LT
E¥
_DI%
RET

8

LD

INC

L

RET
#D

24
HEC
C
L
A
CeR
[
EC

4
[E,SBEMH

HL
i
dF AF'
|

1, NOSCROL
B.&

WM
P A
WL

I

ouy

- ™

]
[
T
A

CH
3

h
E
N
&
%

(=

(T
iy
B
5,4
DE. kL
it
EL.

o=

BC
e

WETROW

& 15B41H]
i
NILFILL
DE, SBEGH
OF, hi

B, 1SB2E}
B,E
(HL} &
il
WITFTLL

(CMECK X2 ol @1 FGR
tLEBALITY.

1¥2-11+1=Wid7H OF
{RECTANELE. STORE THIS IN
AL,

tMGYE THE TOF ROW CF THE
JRECTAMGLE INTD THE PRIMTER
1 BUFFER.

t5F THE #INDGW IG5 {INE
tPLIEL HifH THER THERE [S
:NOTHINE LEFT TO SCROLL.
1B HOLDE THE HUMBER OF
1ROWS LEFT 10 SCROLE,
jLECRTE THE COLuMk %i

{05 THE KEET ROM DOWK.

$MOVE THES ROW HF DNE
sPIXEL W[TH & BLOCK-GHEFT
§ IRSTRUCT 0N,

(REFEAT UNTIL ALL ROWES WAYE
BEEN SIRELLED,

+TECEDE WHETHER TO FILi,
{ROLL CR LEAVE THE BOTTOM
(ROW, IF THE LATTER, THEN
JRETURN T0 B45IC.

(ROLL THE ROW STORED IN THE
+PRINTER BUFFER [NT3 THE
THITTOM RIN,

tRETURN D BASIC,

;FILL THE BOTTOM AN &ITH

s THE FILLER BYTE,

sRETURN 70 BASIC.



The first demonstration is a program that simply lets wou
'mlay around" with the size of & window and the. type of
scrolling, which will then take effect on a listing of the
srogram icgself. Line 90 forms an infinite loop, so to try a new
sindow or setting BREAK out and re-RUN the program. You should
alter the start address in line 30. and the corresponding
values in the eptional "auto-load" line, 100.

10 REM UPWARDS PIXEL WINDOW-SC
ROLL DEMONSTRATION
20 REM € DAVID M. WEBB, 1983
20 LET X=463000: REM #*#x START
ADDRESS ###
40 INPUT “X1 "jX1,“"X2 "3X2,"Y1
"1¥1,"¥2 "3¥2,"CONTROL "“gC
30 IF C=2 THEN INPUT "FILLER
"3F: POKE 233562,F
&0 PIKE 2336! .C: POKE X+1,Y1:
POKE X+23.Y2: POKE X+31,X1: POKE
i+36, X2
/0 BORDER 3t PAPER &: INK 2: C
LS5 ¢ LIST 50 LIST S0
0 REM
70 RANDOMIZE USR X: GO TO %0
00 CLEAR 64999: LOAD "UFPIXWIND
UW"CODE &5000: RUN

‘he second demenstration orogram for PW UP is somewhat moare
spectacular, and shows a “"‘numbec-dlal" pixel-scrolllng past a
#indow in the centre of the screen, rather like a fruit machine
ilal past its display window.

have used the trick of making TNK and PAPER the same colour
wweT che part ot the screen [line 130} just below the display
sindow. and then invisibly printing a number there atter every
s1ght pixel-scrolls, ready te be moved up into the display
Jindow.

‘lease remember. as always, to alter the start address in line
0 to vour value. The scrolling may be speeded up by removing
he PAUSE Im line 130,

10 REM UPWARDS FPIXEL WINDOW-SC
ROLL DEMONSTRATION (2)
70 REM @ DAVID M. WEBB, 1983
{0 DVER D: INVERSE 0O: FLASH O:
SORDER &: PAPER 6: CLS
40 PRINT AT 11.15; INK O3 PAFE
R 73 *
50 LET UP=&5000: REM w#*%START
ADDRESS ###
&0 PDKE UP+1,11#B: REM Yi
/0 POKE UP+23,13#8: REM Y2



80 POKE UP+31,15: REM X1
90 PDKE UP+3&,16&: REM X2
100 POKE 233&1,0: REM LEA
VE

110 LET C=0: REM COUNTER

120 PLOT 112,94: DRAW 31,0: DRA
W 0,-26: DRAW —31,0: DRAW 0,26

130 PRINT INK 63 PAPER &;AT 12
,15;C: FOR A=0 TO &: PAUSE 1: RA
NDOMIZE USR UP: NEXT Az LET C=C+
1: IF C=100 THEN LET C=0

140 RANDOMIZE USR UP: BO TO 13C

come now to the logical conclusion of this chapter, the
outine PW DOWN. The two demonstration programs above may be
:a511% adapred, using the information at the start of this
‘nacter, o wark with W DOWN,

HEX. (PW DONN  LENBTH: 114 BYTES
| EDQK 1
¥ ERil O#FH
o EQu 6
¥ EQU IFH
tRG BH00H
LAF START LD A2 jLOCATE THE ADDRESS OF
ECD cP OTgH (COLLMN O I ROW YZ,
1] RET i :CHECK YZ FOR LEBALITY.
iF Lb C,A
LCD AkL OO
IF RRLCA
iIF RECH
IF RRCA
FiL ] ARD A 40
of LD H.A
g LD AT
7 AND T
i1 ALD B
o (] A
Lb a.C
i AR A A
o AED BB
hEY WD BEOH
«F LD L,#
? 1D AL
] SUB ¥l ;EHEEE ¥i FOR LEBALITY
B8 RET E
8 Fx AF , BF"
GG ] 8§ {FIND ADDRESS CF (X1,%3),
b i Bt
i OR C
F LD LA
EIF LD fy b2
E1D cp 2 1CHECE X2 AND 11 FOR
i) RET WL sLEBALITY,
91 SLER (i

50
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&=

I s R i = T - R e

= o
£ =

a2l

HEITROM

our

ASCREL

FIcl

KITFILL

AET
[ME
L
LD
PII5H
PliEK

LDIR
PP
FIF
EXX

AN

LIR
RET
LD
LD
LD
INC
il K
RET
b

L

&

C.h

B,

BC

HL

BE, SREOH

HL
&l

DE.HL

RC
HL

MITROW

B, (5E4EH]
1

C
WI,FILL
BE, SBEDH
B, BL

f1, (GRAZH)
B.C
iHL:  #
HL
WITFILL

pA2-41+1=Mi0TH OF
;RECTAMELE. STORE THIS
3 IN BL.

(HOVE TRE BOTTOM #0w OF
1THE RECTANGLE [NTO THE
s PRIMTER EUFFER.

(IF THE WINDOM 15 OME
(PTSEL HIRW THEM THERE [5
(NOTHING LEFY TD SCROLL.
1B HOLDS THE NUNBER OF
tRONS LEFT TO SCROLL,
{LOCATE COLUN (1 OF THE
tEIT ROM UF.

(MOVE THIZ RiW DOWM CNE
tPITEL AITH A& BLOCK-SHIFT
tINGTRUCTION,

sREFERT UNTIL THE NINDOW
tHAE BEEN SCROLLED.

+DECIDE WAETHER 7O Fili,
tROLL DR LEAVE THE TOP
tROM OF THE WINDDH. §F THE
(LATTER, THEW RETURM TO
19RSIC. ROLL THE ROW QU
:0F THE PRINTER BUFFES
E!HFD=IHE T0F RDM, THENM
:RETURN TD BASIC,

SEILL THE T0P ROM WITH
§THE FILLER BYTE.

sRETURN TG RASIC.

61



CHAPTER S
CARPET-ROLL CLS

lere are two handv, novelty screen-clearing routines that can
e used as direct substitutes for CLS.

magine, if you will, thar the rexr and graphics on your screen
ivre princted on a flat carpet, that the carpet is see—through,
ina that underneath it is a white lino {a blank screen). These
‘outines take the carpet by one of the wvertical edges and
=pll" ir up into a l-column by 24-line roll, revealing as they
zo the "line" or blank screen underneath. The "roll" of text
nakes its way from one side of the screen rto the other,
wroming visually darker as it “picks up" more text and
rraphics, unkil it eventually "falls off" the far edge of the
icreen. leaving a blank screen. The colour attributes are also
ittered according to the current INK, PAPER and BORDER colours
it each volumn is cleared.

"he first routime. RIGHT PEEL-OFF, clears the screen from left
o right. You can varvy the speed of the clear by means of a
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:impic POKE, which controls the length of the PAUSE made after
:acn column af Lhe screen has been cleared.

I 8 = [srart adt‘lress_], then
OKE 5 + 5. |length of pause]

dJote that a wvalue ot 0 corresponds to a PAUSE ol 2%, To remove
ne PAUSE altogether, POKE 5 + 6, 0. To get it back, POKE 5 +
o, 118,

iere is RIGHT PEEL-QOFF, tollowed by a demeonstiratlon program.

‘all the routine with rhe usual

ET &4 = USR |starc address]

HEX. tRiGHT PEEL-OFF LENSIH: TH BYTES
1 TIF gl SCELH
NRDER  EHL SEABH

Eid SHART LD £.4 tHL=TOF-LEFT CORWER OF
"RAT METEOL LR H, di 1 SLREEN.

162 Li B.3 100 4 FAUSE

& FAUSE  HBLT

“FD LN  PAUSE

13 HiTHEYTE LD £, [HL] {BLARE G207 THE CURRENT
i L] HLY 2 {EOLEMR, . . .

gl 3 B8

219 HETRET AR E e o FRODUCE iTS WIRRDR
7 Rid i THABE. ..

a8 LT &4TRCE

3 IHC 18 PAND DR TT WITH THE

th G {HL ] tHEYT COLUMA 7D THE RIGHT.
7 L5 LT, A

tiFng LB T {MEVE ONIG THE k23T

g ADk HL.DE tRIW OF THE SCREEH.

¢ Ll aH HRE WE AT THE BOTTOR?
F5a e SRH

BE& IR HZ HITBYIE i [F NOT THEN REPEAT THE
3 ELTH iE 1 FROCESE,

LY LG A, 14H iHOM ThEZ THE IMK
AELC Lo By LA TRR) $END PAPER EIL. . AND

! HETOF 0D iHE! A tFiLL DUT THE CURRENT
9 AED H., DE sCOLIMH"G ATTRIBUTES.
OFL LI RETQP

ABASE i R, LRGRDCR jUSE THE DORDER CCLCA
7 I i A sFOR THE BOTTOM THO

i apd hL . D€ sLINES.

7 LD LY B

& a00 HL. OE

T N L ;HAYS WE REACHET THE LAST
1] LD 4,L (COLEMM OF THE ELREENT fF
ElF CP 1Py $NOT THEW ROLL HP ThHE
ITL J NI MITCE INEXT L0 LaK,

b4 Lk H, 4 tRLANK DUT THE 1887
il il B DCHH s COLUMN, ...
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y MITRDM LD {HL1,D

9 ADD WL, BE
OFC BINI  WETSOR
L ABDSE ¥ #, (ATTRPS tFILL IN ITS ATTRIBUTES...
b14 LD B, 16H
7 NITOPZ LD (HL T 44
¥ aDD HL,DE
9FL BiNI  NXTOR2
J4BASC LD A, (BORDCR)
7 LB {HL] , A
¥ ADD HLLDE
L (HL ), A
RET 1AND RETURN TO BASIL.
£ND

iote that as it stands, there Is a PAUSE of 3 after clearing
olumns. This following demonstration uses a PAUSE of 20, and
rakes use ol the fact that the routine alse affects the
ictributes. It does this by changing the PAPER colour just
efore the routine is called, so that as the screen is "rolled

rack' it reveals a ditferently coloured blank screen
mderneath.

10 REM RIGHT PEEL-OFF DEMD

70 LET CLSB=65200: REM ENTER Y
OUR START ADDRESS

30 PAPER &3 INK 2: CLS

#0 CIRCLE 128.87,87: PAPER 4:
REM PAPER ALTERED

50 POKE CLSB+5,20: REM SET SPE
ED

40 RANDOMIZE USR CLSB

Jow I couldn't really resist giving you the I[uxurious cheice of
i carpet-roll CLS in two directions, so here for all

aft-handed or ambidextrous readers is "LEFT PEEL-OFF". All of
he BASIC programming is the same as tor RIGHT PEEL-OFF, and

he same demonstration program will work (you can adjust the

{EM in line 10 if vou wish!}, so T'11 just leave you with the
-nde :

HEX. ;LEFT PEEL-DFF LEWSTH: 23 BYTES
dTRE EGH A0
GGROCR  EQU SCAEH

EIF START D L.LFH tHL=TOP-LEFT CORMER 0f
“edll WXFC0L LD H. 404 3 SCREEN.

(L1 LD 8,3 400 & PAYSE

& FAUSE  HALT

AFD DA PALUSE

£ MITEYTE LD C.[HL tELAME 0UT THE CURREMT
400 Lo iHL), 0 jCOLLMN, . ..

5 LB BB

e NXTRET RR C {1...FROBUCE [TS MIRROR
7 ALA 1 IMRBE, ,

|OFR DJMI  NETRAOT



AOLF
T
heLl)

-
&

9
{OFC
LABDSC
TA
7

L
LOFC
LRABAC

7

¢
7
)

HETOP

WATROW

WiTOP2

bED
BR
LD
LD
ADD
LD
CP
I8
BEC
LD
| B
LD
ADD
nENz
LB
LD
ADD
LB
DD
TEC
JR
LR
LD
41
AbD
(8] 34
]
i)
LD
LIS
DN
LD
i I
ADD
LD
RET
LMD

HL
(WL}
{HL}, A

IE, BOZLN
HL, BE

A

S6H

N2, NITRYIE
i3

B, |6

A, (ATTRP)
{HLI &
Hi_, BE
NATOP

#, (RORDCR]
iHL3 8
ML, BE
(HLY , &

WL , BE

NI, NITCOL
Ho 404

B, OCOH
{H),D
ML, DE

NX TRON

4, (ATTRP)
B, 164
{HL) , A
HL, DE
NETORZ

&, (BORDCR)
(HL}, &
HL, DE
(ML} , &

(AMD R 1T WiTH THE
(MEST COLUMN TO THE LEFT.

(MOVE ONTD THE MEXT
sROM EF THE SCREEA.
iARE WE AT THE BOFTON?

s1F NOT THEN REFEAT THE
: PRACESS.

sNON TAKE THE INE

+AND PAFER ETC., AND
$FILL DUT THE CURRENT
;COLUMN’S ATTRIBUTES,

;USE THE EORDER L0190k
1FOR THE BOTTGK TwWd
1 LTHES.

tHAVE ME REACHED THE LEFT-WOST COLLIMN?
+IF wOT THEM

INEXT COLUMN

$BLANK CUT THE LAST

FCOLUMK, . ..

;FILL IN ITS ATTRIBUTES,..

;AND REFURN 10 B4SIL.



CHAPTER 9
VIRRORED CHARACTERS

lere is an amusing little routine whose sole effect is teo
‘erlect each character on the screen in an imaginary vertical
;X1s dissecting each character ¢ell., This gives the effect of
mirror writlng', and since the routine provides a retlection,
he operation is self-inverse, i.c. calling the routine again
wtil brimg your characters back te normal.

“he routine will alse 'reflect’ anv graphics etc. that happen
.0 be on the screen: this in icself could be used to produce
:ome incerescing kaleidoscopic effects.

lere is the code:

HEX. jHIZRORL {FNATH: 19 BYTES

fugdy ETART LD HL . 4004 tSTART OF SCREEM.

\E WXTCELL LD L. (HLE (TREE A RO,

hOE L B.E ;B COUNTS ROTATIONS.

Bl WETRTTH AL 0 {ROVE LEFT-MGST BIT

F RRA JINFD CARRY END THEM I¥TZ A

WFE LINI  NETRIYN IMERT BEY

T L iHLY R (RES[LRE [HE wul,

i3 INC HL (HEXT BYTE GF HERORY,

r LR A jHAVE WE REACHED THE

ES8 ir S8k (ATTRIRUTE AREA?

‘IF1 48 NI HATEELL 11F KBT THEW CaRRY OH,

5 RE® {ELSE RETURM TO BRSIC.
LAl



PUT THIS IN A STAMPED ENVELOPE AND SEND TO:
in the United States of America return page to:
Melbourne House Software Inc., 347 Reedwood Drive,
Nashville TN 37217.

In the United Kingdom return page to:
Melbourne House (Publishers) Ltd., Melbourne House, Church Yard,

‘Tring, Hertfordshire, HP23 5LU
In Australia & New Zealand retiirn page to:

Melbourne House (Australia) Pty. Ltd., Suita 4, 75 Paimerston Crascent,
South Melbourne, Victoria, 3205.



erlect any number of consecutive user—definable graphics
haracters.

"o use this routine, we must start by giving each graphic
‘haracter a number. To make it easy, 1've used A = 1, B = 2 and
! — 21. A table of the alphabet may be useful:

1 = 1 F - & K - 11 P - 16 v - 21
. o -7 L.~ 12 n - 17
r =3 H -8 M- 13 R - 18
P-4 I -9 N - 14 5 - 19
=5 J - 10 D - 15 T - 20

t ¥ is the start address. then POKE (X + 4) with the number of
he firsc character to be reflected, and POKE (X + 14) with the
wmoer of characters to be reflected. As standard the routine
2111 reflect all of the UDG characters, and here it is:

HEX. jMIARCRZ LEMBTH: 33 BYTES

i v

42 EM 15
ATBSC START LD ML, {SCTBH) [START OF THE UDG AREA.
0l LD A sCODE OF THE FIRST
3 L A : CHARACTER,
a7 ap A4 MILTIPLY BY 8,
w7 ADD 4,0
o7 ALD  4,h
F LD E. ;ADB THE RESEAT 16
53¢ L5 B, ;THE UDE 3ASE.
9 1] HL, DE
£15 i AN s THE NUMBER OF CHARACTERS
By ADD ALA +15 MULTIPLIED BY
& ADG '] 18 10 GIVE THE MUNBER
a7 ADD AR +OF BYTES.
F L8 A
108 NATRGR LD BB +B COUNTS THE BITS.
SE LB E, LHL) sREFLELCT OME BIT.
B3 NITRIT RL £
F RR#
IFE NI NITRIT §...EIBKT TIMES.
17 LD L1, W JRESTURE THE BYTE,
3 N H +ON TO THE NEIT ROM
1] fEC C JUNTIL ALL IS DOWE, THEM
0F 3 W NI NATAON :
9 RET <RETURN TD BASIC.

END



CHAPTER 10
MORE SPECTACULAR WAYS TO CLEAR THE SCREEN

fn chapter eight 1 presented a new way of clearing the screen,
he 'carpet—-roll' method. Here are two more techniques.
'he first I have called "shifting" for want of a better word.
‘vory hyte of the display tile represents a row of eight
vixels. What the rouline does is to shift those pixels along
»ww one pixel to the right. The leftmost pixel is replaced by a
'APER piwel and the rightmost is lest. This process is
epeated eight times in quick succession, so, chat the
esuitant effect is a blank screen. The actributes file {s then
‘illed out in the same way as for the CLS command.
25 1 said. the direction of this shift is to the right. For
:iightly different effect {(you guessed it, a shift to the lefr),
i ¥ is the start address,

OKE X « 9,38 .
l'o resteore the routlne to its original form,

PKE X + 9,62 .
1a yvsual, the routine can be called with the command

.ET A=USE X -
HEX. "RIGRTSRIFT [L§  cENGTH : 45 6768
i i L, GBH tFGR B BIFS...
100G HLTSHFT LD i, 40004 sh=ETART §F DISPLAY
18 i B b 1FiLE.
‘BIE NET O OBRL (kb \SHIFT THE BYTE
3 PN HL
0 BIND  NiT TREPEAT 8143 TIMES
19 BEL
'0F it NI, M3
5 ML b JREXT BIT
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GEF JE
= LT LD
) LD
4 Lk
B LB
3 1¥C
HELRZ L
BEd LD1R
BAEET (R 1]
¥ ip
IEIF Ll
i LOI&
9 RET
WL

NI, NITSHFT
A, (SCEMHE
(HE LB
0.H

E,L

i3

BL, OZLCH

fa 1GC4EH]
(ML, R
£, 3FH

STRKE 5.4, ATTR P
sFILL THE TOF 22 LiNES
TIL

;TAKE THE BORDER COLJUR
tFIEL TWE BOTTON 2
1LINES WITH IT

(RETURN 7O BASIC

"he second new method for screen—clearing is called 'fade—out!
No POKES are reyulred and the resuler

vy wirtue of its effect.
s highly satisfying.

iEX. 'FADEOGT CLS
1FE0E Li
i NXTFALE LD
7 RLCA
¥ ALCA
H RLCA
F Lh
10040 LD
11800 LD
E CHE ig
iy ANE
T LD
13 INL
afh LT
1T BEC
TF7 JR
5 DEL
'OEY IR
#al5C LD
7 i
4 LD
b iD
3 ML
HEHI2 ip
[8¢ LOIR
4BSL LD
7 i
EF 1D
0 LDIR
9 8ET
LY

LEKGTH @ 47 BYTES

DE. S8FEH
#.E

E,#

HL. 4000H
BC, Q6 18H
fy ML)

E

(ML}, &

H.

NXT

£

NI N1

i

NI, 4TFADE
A, {SCOBH!
I'ER:
B.b

£l

IE

aC, H2C0M

A, (SCABH;
[HE: . A
C. 3FH

iD COUNTS THE BITS
iE IS A ROTATENG MASK
tMiTH OKE BiT RESET

tHL=5TART DF BTSFLAY FILE

JTAKE & BYIE
tAND THE MASK
(REPLALE THE BYTE

{REFPEAT a143 TIMES

sHNEXT BIT

s TAKE 3YSTEM VARTABLE
sATIR F

(FIL. THE TOR 22 LINES
JNITH IT

{ TAKE THE BORDER COLOUR
;FILL THE ROTTDN TWE
tLINES WITH IT

tRETURA TO BASIC



A COMPLETE AND DETAILED
SREAKDOWN OF USEFUL SYSTEM
VARIABLES

~HAPTER 11
SYSTEM VARIABLES AND THE KEYBOARD

‘etween the area in the BEAM of the Spectrum which is used to
:Lore Lhe screen contents and that which i1s used Lo store your
ASIC program is a section of memory called the SYSTEM
FARTABLES area. It 1ls here that the computer makes its 'noces
or future reference' such as what coleur the screen border s,
siich line of wvour progrsm it is working on and which key is
iing pressed.

n this section I will explain how you can use the syscem
rariables to your advantage — and which ones to aveoid! 4 full
ist ot the svystem variables and eheir addresscs can be Eound

n Chapter 25 of the Spectrum Manual, here T shall elaberzte on
.ome ot the descripticns to ke found therein.

ONOERNING THE KEYBOARD
o Address 23555 will hold either

i) 255 if no key is being pressed; or g
11 The OONF of the character printed in white on the left=hand
.1de of the kev being presscd.

‘n the larter case the COCE can be thought of as that of the
characcer that INKEYS would produce if the CAPS LOCK were on
ind the kev concerned were Seing pressed on its own.

"his preparty can be used to advantase when using INKEY: in

rour program. gnter this program and sce whar cffect CAPE SHIFT
:r oYMBOL SHIFT has when oressed with another keoy:
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0 REM To see how SHIFTS aftect IKKEYS

0 PRINT AT 0,0; LNKEY%; " W: REM
4 spaces

0 GOTD 20

13 vou can see, the character produced depends not only on
shich kev iz being pressed but alse on whether any SHIFT key is
iressed. CAPS LOCK will also change the output. This leads to
‘omplicated lines when using TNKEY$. E.g. {after a game)...

000 PRINT "Do you want another game? (YfN)'":

"ANSE O:
F INKEYS = “Y" or INKEY$ = “y" or
NKEY$ = "AND' THEN RUN

010 STOF

de can get round this awkwardness by PEEKing address 235356. Try
.his program.

‘0 REM Tidier INKEYS$

‘0 PRINT AT O, O; CHR$ PEEK 2355h; " ",
0 GOTO 20.

fou will find that whatever shift kev is pressed, the character
iroguced i that which appears on the left-hand side of the

sther kev being pressed. Hence the solutiom te the above
groblem is:

000 PRINMT "Do vou want another game {Y¥/MN)?"
PAUSE O:
F CHES$ PEEK 23556 = "¥" THEN RUN
020 STOP.

There 15 one more invaluable benefit to be had from this
echnigque; if more than one key on the board is pressed then
'HR$ PFEEK 23556 produces the character of the first key to make
-gntact. rather than nothing, as (n the case of INKEY$. This

-an be used to improve game control: so that if you accidencally
press anocher key whilst moving your LASER-base out of the way

oI a bomb then vou will survive te fight another barcle, rather
han stopping dead (pun evident}.

f vou intend to use this idea a lot in your program, them it
might be as well to scart off with

0 LET KEY = 23556

i that in future vou will only need

F CHR$ PEEK KEY = ... THEN

ncidentally, this saves a small amount of memory (both yours
:nd the machine's!).

LAST K: ADDRESS 213560

V"EEKing this address will produce the CODE of the last key that
sas pressca, whether or not you are still pressing it. As in
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he case of address 23556. if more than ene kev is being
rressed then the CODE of the tirst key fto be pressed takes
wrecedence., It is worth noting (perhaps) that although CAPS
HIFT or SYMBOL SHIFT on its own does not affect INKEYS or the
antents ot 23560, reogether rhey produce CODE 14, which is
wrmallv used to signify a number in the Spectrum BASIC
istine. These two keys affect the contents of location 23556
n the same way.

"hera are four orher kev camhinations which produce values for
‘EEK 23560 and CODE INKEY$ which do not appear in the Spectoum
janual. These are as follows:

ievs normally used to produce ... Value of CODE INKEYS
JRAPHICS (CAPS SHIFT & 9) 15
"RUE VIDEDQ (CAPS SHIFT & 3) &4
NV VIDED (CAPS SHIFT & 4} 5
APS LOCE (CAPS SHIFT & 23 [
3. PREFDEL

"his location address 23561, holds the cime that a key must be
teld down Lefore il begins to repeat. The time is measured in
Oth of a second in Rrirain, 60th of a second in North America:
hese intervals correspond to the time taken for one cycle of
nains current in the respective areas. REPDEL is initially set
:t 35. but can be altered by POKEing 23561 with any integer

rom 0 to 2535, Note that the Spectrum takes the walue of
tEPDEL. decrements it and then checks to see whether zero has
reen reached, so that POKEing REPDEL with zero will result in a
PAUSE of 256 rather than zero before the kev repeats.

v. REPPER

wocated at 23562. this system variable works in the same

ashion as REPDEL and contrels the delay between successive
‘epeats ot a key once a key has bhegun to repeat. Note again thar
i value of O represents a PAUSE of 256 rather than zero. Some
dea of rhe potential speed pf key entry can be attained by
'OREing REPDEL and REPPER wiith a wvalue ol one. This is best
:ttempted only in a2 program, since it {s almost impossible to
vpe in the commands necessary to restore the varisbles to
:ensible values once they have been reduced to such a level!

"r¥ Lhis pregram:

) REM Changing REFPFPER and REF
JEL

20 LET A=PEEK 233561: LET B=PEE
K 235462

30 INPUT "Chanoe REFFER to7"jir
epper , "Change REPDEL to?"jrepdel

40 FDEE 23561 .repdel: POKE 235
G2 . repper

S0 INPUT "Trv this , input spe
ecd” A%
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40 POKE 23561 .A:; POKE 235&62,H
0 PRINT "Values used:": PRINT
¢ PRINT "REPDEL=":repdel ,"REPPE
H=":repper
80 INPUT "Another combination
(w/n) 2" ; A%
w0 IF As="y" THEN GO Td 30

lsing the program you will be able to select the combinarion of
tEFPER and REPDEL thav suits you best. If you intend to do a

ot of tvping, it may well be worch POEKEing in these wvalues
sefore yvou starc. Note however, that NEW resecs REPDEL ro 35
«nd REPPER to its usual value of 3.

"+ ERASF

ocation 23608 holds the length of that grating warning buzz
hat occurs when your IMPUT has spilled off the bottom of the
icreen and vou continue to try to enter the line. It may be of
nterest that although the buzz occurs on every keystroke after
i sereen overtlow. the line is still being entered, and
providing the syntax of the BASIC linme is correct) the string
rr BASIC line will scill be acceptable to the Spectrum.

"he wvalue of HASP can be varied, from its initial 54 at powver
1o, oetween O and 235, and each increment of rhe value
‘prresponds Lo aboul one 65th of a second in the duration of
he tone. Thus one way of entering a very large REM statement
in which to store machine code) would be to POKE RASP to itks
owest value of O (to speed up proceedings) and then te enter
he line all in one go. The following system variable should
1150 be set to zerce for speed:

h. PIP

"his is the lenath of the sound emitted from the Spectrum
apart Erom the usual buzz) every time a key is pressed during
in LNPUT or while in direct command of the computer. Initially
ier at zero at power up, address 23609 can be FOKEd to change
'IP up to its maximum ot 2535, which corresponds to about one
'rd of a second. Hence each increment corresponds to abour ene
B5th of a second.

fote that neicher RASP ar PIP are affected by the NEW vommand.



CHAPTER 12
~ORCING ERROR REPORTS

s vou know, whenever you do something in BASIC that your
ipecerum does not like, ic grinds te a halt and gives you one
:1 those annaoving but none-the-less very helpful messages.
“hese are called 'Error Reports! and a list of them can be
ound in appendix B, page 189 cof the Spectrum Manual.

fhenever the Spectrum decides that it is abour to deliver unte
'0U an error message, 1€ gives the number or letter preceding
he message (e.g. R in "R Tape loading erroc") a value, and
:toTes this wvalue as the svslem variable 'ERR MR' (for ERBor
JumbeR }.

SRR MR can be found in locacion 23610, and the walue for each
sirror report 15 decided as tollows:

REPORT CODE ERRNE Value =
0 to 9 Subtract 1 from report code {0 becomes
2 | 255} : .
A to R Add 8 to the position of the report code
in the alphabet, ;

lence code 9 has value 8, A has value 9, B has value 10 and sa
TE,

fhere are essentially two wavs te force the computer to scop
sith any required report code {apart From trying ro make the

cguired mistake! )

"he first method is totally im BABIC. You simply POKE the



ippropriate wvalue inte ERR NR for the report required, and chen
nake sure the program ends without producing any more Teporis
since these would alter the walue of ERR NR). Perhaps the
raslest way to do this is as follows:

any line) POKE 2361C, |appropriate wvalue] :
0TO Y4999
1999 REM

iote that the line 9999 is just a "dummy’ line whose sole
urpose 1s Lo ensure that 'GOTO 999%' does noet produce the
‘eport ''0 OK". There is one small snag, however; the line
wmoer and scatement number in the rveport will be "9999:1", To
et arcund this, you can make use of the system variables FPC
locations 23621 and 23622) and SUBPPC {23623). PPC holds the
-urrent Line number and SUBPPC the current statement number.
fence in the above example we cun produce the exact line and
itatement mumbers reaquired in the report code, by POKEing in
sppropriate values of PPC and S1UBPPC.

t L 1s the line number required, change line %999 from
459G REM
1909 POKE 23621. L - 256 % INT{L f 25B}:
POKE 23622, INT(L j 256):
POKE 23623, | statement nUmber]

1.Bb. To cause a "0 OK" report on the currenc line, insert the
‘ommand

MKE 23A11, PEEK 23611 =123,
'he second method involves one of the shortest pieces of

nacnine code vou are ever likely to come acrcoss. It goes like
his:

somme n Muemenic Hex
'all error rodtine EST 8 CF
lata byte = value of ERRNR DEFE {FF)

"his is so short that it can be POKEd into the two spare bytes
o be found near the end of cthe svstem variables. They are
ncations 23728 and 23720,

ience to force an error reoporf at atny time in a program, use
he linets .

Line L) POKE 23728, 207 : POKE 23729, [ appropriate value
't ERENR  : RANDOMIZE USR 23728

'he line number in the report will be L, the statement number
711l he three and the program will scop immediately.
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JEHEFS, NSPPC

have already mentioned PPC and SUBPPC, which store Lhe
.urrent line number and statemenl number respectively, NEWPFQ
ink NSPEC (not a charity) are normally vsed to store the line

wmber and statement number te be jumped o when GOTO and GOSLRE
ire peing usad.,

Ine can use these wvariables to produce & sort of 'supercharpgec
ATGY in that vou can force the computer te jump Lo any
matement in any iline.

JEWPPC [s In locations 23618 and 23619, and NSPPO is in
gcatiorn 23620, Hence to force a jumyp within the program to
say) the 4th statement in line 10, use the line:

OKE 23618, 10: POKE 236149, O: FOKE 23620, 4.

{fote that the POKE 23620, ... must always follow the other 2
"OERS .

iwenerallv, to {force o jump to the nth statement in line L, usc
he line:

OKE 23618, L -25%6 % INT (L/256}: POKE 23619,
'NT (L/256): POKE 23620,n.

“he second POKE mav be cmitted if L is less than 256. If you
wver tind yoursell in a situation where you wanl Lo insert an
s¥tra line into a bleock of program, theve is not a4 spare line
wumder and no 'renumber' lacility is available, then you could
aserf the oxtra line as an ecxtra statement Iin the line anove

t and wse the above technique to '30TH' che scatement as
egulred. This is however a cumbersome process and any possible
lse or a GOSUBR to a subroutine in a 'less cluttered' part of
ko program Ls Lo be much proferred.



CHAPTER 13
CHANGING MODES

MODE

"his svystem wvariable occupies location 23817 and despice the
nanual. the programmer can only wuse it to force a graphic (G)

wouge prompt or an extended {(E} mode prompt in the nexe INPUT
icatement.,

n graphics mode, MODRE has the value 2 (bit 1 is set). In
‘xtended mode, MOCE has the wvalue 1 (bit O is set, only walid

sr one keystroke, as usual). Hence to force a graphic-mode
NFUT for A%, use:

'OKE 23617, 2: INPUT A%

“or extended mode use:

MOKE 23617. 1: INPUT Aj.

mless A% in the latter example bLecomes the empty string, the
‘=mode will return to L-mode after the first keystroke. LE
wwever A$ is empty or G-mode has been 'forced', then the mode
7111 remain the same for the next INPUT statement. Hence to
estore the prompt to the normal 'L, we use:

POKE 23617, 0O

‘DEEineg extended mode before an INPUT can be particularly
igarul if repeated BIN functions are being entered.
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APS LOCK

faving just mentioned how te produce G- and E-mode INFUTS, I
2111 'jump the gun' up ro location 23658, which is one of those
nysierlous system variables piven the descriprion "more tlags"
in the Spectrum Manual.

When the CAPS LOCE Is on, bit 3 (value 8} ol cthis location is
:et. When the CAPS LOCK is taken off, the bit is reset (value
Gt Heuce to change all INPUTs and INKEY$ teo capitals in a
program, use:

'OKE 236358, 8;

ina te produce *lower case' or 'small letter' INPUTs and
WKEYS,

WOKE 23658, 0.
fhis techulque is a valuable alternative solution to the
problem discussed on page 72 regarding the fact that INKEY$ =
Wt jg diffarent to INKEY$ = “y".

lence instead of using the 'clemsy' lines such as:

20 IF INKEYS
teEgn

'¥' OR IHKEYS 'y' THEW FEINT

30 IF INKEY$

FﬁTGH

'M' OR INKEY$ = 'm' THEN PRINT

fE Can use:

20 POKE 23658, 8 : IF 1HKEY$
TUESII
30 IF INKEY$ = 'H' THEN PRINT "'NO"

'Y¥' THEH PRINT

“he use of this concept is meosc efficient when dealing with a
arge number of cenditional INPUT or INKEY§ starements.
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CHAPTER 14
SCREEN COLOURS

WORDCR

tlthough the Spectrum normally protects the user [rom
iccidentally secting che INE and PAFER for the two INPUT lines
it the bottom of the screen to the same colour. vou can Lf you
sish, do so by POKEing the syscem variable BORDCR, lecation
‘3624, This mav prove particularly useful if wvour computer is
in show and vou wish to discourage prying little fingers from
uining your program listing.

' procuce the requlred effect:

WMKE 23624, 8 % BORDERCOLOUR - INKCOLOUR : CLS
.the PAPER}

'he CLS can be omitted if the computer is in 'direct command'

myde. The above line will change the 1WNE and PAPER of the

whtom 2 lines of the screen, but to produce the appropriate

10RCER colour at the same time the line should be preceeded by
AORNER command.,

t is interesting te note that by using the above POXE location
e can make the input lines FLASH and/for BRICHTer by adding the

ollowing values to the number to be POKEd in:

28 for FLASH 1
4 For BRIGHT 1
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'he new walue of BORDCR remains unaffected until the nexc
SOEDEE or NEW command.

LXAMPLE

‘This one is particularly sickly!') To produce a magenta border

sith vellow INK and magenta PAPER TNPUT lines, FLASH 1 and
IREGHT 1, use rhe line

EORDER 3: POKE 23624, 128 + 64 + 3 *# 8 4+ 6: CLS
ATTR P. MASK F, ATTR T, HASK T

"hese wariables simply store the wvalues of IME, PAPER, BRIGHT
ind FLASH that are currentlv being used. The 'P' stands for
‘armanent and the 'T' for Temporary {i.e. enclesed in and only
smerTative on the current PRINT statement).

yTTR P and ATTR T are of lirele use; but for reference here are
he values which are added te make them:

\TTRE = 8 ®* (PAPER COLOUR)} + INK Colour + (138 for
‘LASH 1) &+ {64 for BRIGHT 1)

2TTE P is in locatiom 23693 and ATTR T is ar address 23695,

AAEK P oand MASK T are more useful: any 'bit' of Lhe one-byte
rariables that is5 a 1 shows that the carresponding attribute
it for PRINTing is to be taken from the cell at the current
'RINT position on the screen {as in the case of I[NK, PAPER,
SRIGHT and FLASH B8).

4ASK P is at location 23694 and MASK T is at 23696, the main
polnt of interest with these variables is that we can sei not
mly the INK and PAPER to 8 but we can also restrict the effect
o only 1 or 2 of the 3 primary (blue, red and green) colours
hat make up the eighet available colours. This principle is
:xplained more fully with the SCREENOP routines in Chapter 3.
“he constituent values for MASK P and MASK T are as follows:

51T EFFECT

YALUE
} [ BLUE INK 8 1 1
EED INK B AR
GHEER INE @ & |
‘ BLUE FAPER 4§ a
EED FAPER 8 16
: GREEN PAPER 8 32
] | BRIGHE 8 64
| PLASH B 128
| | 55
N BT e G, St ]

81



CHAPTER 15
FRAMES:- THE HIDDEN TIMER

lidden away in the darkest recesses of the system variables is
: conscantly changing counter called FRAMES. This counter is
incremented 50 times per second in the U.K. and 60 times per
econd in W. America. This frequency is equal te the mains
reguency in rhe area, and also to the number of times per

.econa 4 new 'frame' is sent to the television to update the
picture.

FRAMES srarrs off at zero when the computer is switched on and
ncremencs every 20 milliseconds (16 2/3 in N. America) unless
. BEEP command, a cassette tape operation or one of the

iardware add-pns to the Spectrum {e.g. printer} is being used.
‘rom this information we can at last see justification Eor the
{50 or 1/60 of a second being the limit of a PAUSE statement.
IBATISE n" simply means '"wait unril FRAMES has increased by n".

"RAMES is located im 3 bvtes: 23672, 23673, 23674, Each byte
1as eight bits and so the maximum walue of FRAMES is 28 _ |

6777215, which in the U.K. corresponds teo a time of 3 days,
Iours,

21
12 minutes and 24.3 seconds since the count was started.

lence if wou leave your computer on feor slightly leonger than
.his then FTRAMES will go¢ back to zero and start counting again.

'he value of FRAMES can be found with the line;

'‘RINT PEEK 23672 + 256 * PEEK 23672 « 65336 *
‘EEK 23674

“his program demconstrates:
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10 REM *#% To watch FRAMES #*##

20 LET FRAMES=23&472

{3 POKE FRAMES,O: FPOKE FRAMES+
.02 PDKE FRAMES+2,0

40 PRINT AT 11,113 "FRAMES=";

S0 PRINT AT 11.18;FEEK FRAMES+
TSLHEPEEK (FRAMES+1 ) +45534#PEEK
“RAMES+2)

&0 BO TO SO0

"he hidden porential aof FRAMES is vast: it can be wused to drive
: clock, to moniter a time limit in a game, to power an ‘alarm
:1ock' (a good example of which can be fFound in "Over the
‘pectrum', another Melbourne House book) or to runm a stopwatch,
iz 1n cthe following program. This program gives you all the
eatures to be found on a normal electronie stopwarch, with a
‘cading in tenths of a second. Since FRAMES is accurace to
1.01% (i.e. abhout 9 seconds a day), 50 is this stopwatch. More
nformation on FRAMES can be found in Chapter 18, page 129 of
be Spectrum Manual.

"his listing is for areas with mains frequency 30 Hz; so it wou
ive in N. America (60 Hz). change these values in line 150:

.B E5 te 2.16 E5
3 E3 te 3.6 E3
4] te &0

toe 6

And in line 130:

320 000 to 51B4 OO0

D REM #x STOPWATCH ### <) Dawvi
g M. Webb 1982
20 PAPER 5: BORDER 3: INK Oz C
LS
D REM
20 REM T=TIME
=0 REM
&0 PRINT AT 2,133 INK 23 PAPER
&Ly "STOPWATCH"
7O PRINT AT 0.0; "PRESS: ": PRIN
BRIGHT l:;"L"3; BRIGHY 03" for
Lap time": PRINT BRIGHT 1;"R";
BRIGHT O:" to return to stopwatc
"z PRINT BRIGHT $"8"; BRIGHI1
D" to Start": FPRINT BRIGHT 13"
SPACE": BRIGHT O3 " to stop, THEN
“: PRINT BRIGHT 1:"C"3; BRIGHT
;" to continue": PRINT BRIGHT
1z"X"; BRIGHT O;" to reset stopw
atch"
40 POEKE 2365H.B: REM caps lock



0 PLOT 100.89: DRAW 86,0: BRA
®H 0.-12: DRAW -B4,0: DRAW 0O, 12:=
HEM display window

1O PRINT AT 11,1330 20 :0.0 "

110 PAUSE 0: IF INKEY$<>"G5" THE
1« B0 TO 100: REM START

120 POKE 2Z23472.0: FPOKE 23673,0:

‘OKE 23474,0

30 LET T=PEEK Z23472+256%FPEEK 2
L73+65536%PEEK 23674: IF T>4320
O THEN GO TO 120: REM ARE 24
HOURS UP7?

140 LET Yi=T

!30 FRINT AT 11.1331INT (T/1.8ES

:TAB 153":2"3: LET T=T—-1.BES#*INT

(TZ1.8E3): PRINT INT (T/3E3):TA

._: ].E: u: Il;
155 LET T=T-3E3#INT {(T/3IEF}: PR
INT INT (T/90):"."3: LET T=T-30#%

NT (T/50): PRINT INT (T/50):TAB
'3z IF INKEY$="L" THEN PAUSE O
&0 IF INMEKEY#$<>" " THEMN GO TO
20
70 LET F3E3=INT (Tl/865536)r LET
1=T1-4655346#F3: LET F2=INT (T1/2

&)z LET Fi=T1-25&#F2: REM F1,F2

F3 ARE FRAME VALUES WHEN WATCH

WAS STOFPED

IBO FAUSE O0: IF INKEY#="L" THEM

FORE 234672.F1: POKE 23473 ,F2:
I"OKE 234674 ,F3: GO TO 130

190 IF INKEY#="X" THEN GO TO 1

2Q: REM RESET STOFWATCH

200 GO0 TO 180

FEZZ
L foi Lap time
t L0 Tfeturn 146 SLOPWILCh
» 10 3tart
SPACE tb stop, THENM
C 1o cantinus
10 resetl stopwatch

STOPURTCH

g 1 9.8 |
i




CHAPTER 16
SCROLLING THE SCREEN

‘me problem frequently encountered by BASIC programmers on the
‘pectrum is how to stop the "scroll?" prompt appearing and how
.0 make the screen scroll ac will, as the useful SCREOLL command
m the ZX—-B1 has for some reascn been omittad from Spectrum
1ASTIC,

'here iz a svstem variable called SCR OT (for 5¢CEal! CounT),
ind this has a value of one more than the nomber of lines the
wereen will be scralled uwpowards by before stopping with
‘zeroll?" {hence normally S8CR GT is less Lhan or egual to 23}.
'heretore. to keep the computer Erom stopping, we must POKE a
ralue of 5CR CT ereater than ome (235 will dol.

R CT can be found at location 23692, This litcle program
nows vou how [ works:

O PRINT aT 21, 31!

!0 FRINT FEEK 23492

0 oGOTD 20
dine 10 forces the first "scroll?" prompr. Note thar the FEFK
unction in line 20 is evaluated before PRINTing starts, hence

he wvalue printed corresponds te the state of 50K T atter the
provious number had been PRINTed.

Mo stop "acroll?™ accuring use;

IKE 23692, 255



ind preferably do this in a program loop so that the value of
{CR CT never reaches 1, as it otherwise would after the screen

1ad scrolled 254 times,
"o simulate a ZX-8l-tvpe SCROLL, do this:

POKE 23692, 255: PRINT AT 21, 31 * ¥ AT 21, 0;

Note the two single apostrophes). This makes the computer prepare
or orinting on the uext {as yet urscen) line below the bottom line
*f the user's screen area. and in deoing so S5CROLLS che screen

ip a line and sets the 'print position' at 21,0. Allow me to

-lucidatce:

19 LET a¥$="Press any key to SC
ROLL me."
Z0 FRINT a%
0 PAUSE O: REM WAIT
40 FOKE 234692,235: FRINT AT 21
S1°°AT 21,0:: REM SCROLL
=0 FRINT a%: REM PRINT POSITID

N HAS BEEN SET TO 21,0
50 B0 TD 30

here is, in fact, another way of producing a SCROLL-type
unction. In the Spectrum ROM at address 3582 begins the
‘oucine that performs the actual scroll that we can force, as
shown above, from BASIC. This machineg-code routine can he
:alled vsing the USE function, like =so:

{ANDOMIZE USR 3582,

"Thi= will scroll the screen up a line, Nete that che PRINT
position is unaltered, and so to imitate the 2X-81 5CROLL we

musST L5e:

LANDOMIZE USE 3582: FRINT AT 21. O;

ncidently and conversely, if you wish to produce a "scroll?"
prompr then:

OKE 23692, 1: PRIMT AT 21, 31'!
ir the 'direct call? wvearsion,

ANDOMIZE USE 3213 .

2111 do nicely!



CHAPTER 17
REDEFINING THE CHARACTER SET: 96 MORE GRAPHICS

wart from the fact that twenty-one user-definable sraphic
‘haracters are available en the Spectrum, it is alse pessible
v redefine the 96 characters {CODES 32 ro 127, SPACE to (c) )
shose normal "patterns™ are held in a table in the REOM.

"hie character table begins at address 15616 and ends at address
6383 {the last byte of the ROM). Just like user defined
rraphic characters, the entry fer each character in the table
ons1sts of eight consecutive bytes, one for sach 'row' of the
:naracter. Each byvte has, of course, eight bits, one for each
:otumn. The entries in the table are arranged in order of
‘naracter CODE. Ler me demonstracce with a program that examings

he table and reproduces the characters at

16 rimes normal
izo:

O REM Letter, & David M. Webb
20 PAPER 2: INK 7: BUORDER 2: C
S
Y FOR A=1561é6 TO 15616+75%8 S
TEF B: REM 2958 CHARACTERS
43 FOR B=A T0 A+7: REM CHARALT
ERS HAS EIGHT ROWS
4 LET B#="": LET C=FEEK E
H0 FOR D=0 TO 7: REM EACH ROW
HAS EIGHT BITS {(1..0)

70 LET B$=B$+(" " AND C*2{25&
L " AND C#25=2063: REM IS5 TH
E BIT AN IMNK{(1}) OR A PAFER(O) DD

T

87



0 LET C=Ce2-25&% (C3127)
'O NEXT D
GO FRINT Bs 'B#
19 NEXT B
20 BEEF 2,30
30 PRINY AT 0,0
140 NEXT A

‘ome copies af the screen:

"here is a4 two-byte system variable called CHARS, the value of
snich 15 256 less than the address of the character table (i.e.
iseally equal ro 13360). CHARS can he found in locations 23606
ing 23607, and hence its value can be checkad by:

'RINT '""CHARS = Y; PEEK 23606 + 255 * PEEK 235607.

"he great wirstue of CHARS being a system variable is that we
zan move che 'base address' of the tabkle te wherover we like by
iltering CHARS, and then if the new base address 1s in an
:pprapriafe arca of sparc RAM we can redefine part or all of

he characters. just as we can with user—-defined graphics.

"his zimmicky litctle progran "encodes" any phrase you INFUT by
wving the base of the rable up by one chavacter {(eight bytes)
:0 that 'A' becomes 'B', 'C' bacomes 'D' and 5¢ on. The sering
s printed cur with the new characcer set and then CHARS I
OFEd back Lo normal.,

10 INFUT A%

‘i PRINT "In code thar ia''s
0 POKE 23606, 8

"0 PRIKT AS

20 POEKE 23606,

t is wery important to note that, although the 'pattercn!
‘epresenting each CODE is different if CHARS i:s altered, the
icteal meanings of all the command- and function-words are
:¥accly the same; the computer simply represents these words
1th numbars or "tokens'', so that while
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'RINT A3 would look like GSJ0U!BY

rn che above program LISTing, it would still mean "print out A$
m the screen'" ro the compouter. In other words, altering the
naracter table does not affoct normal usage of the machine -

r iust makes listings and text nearly impossible For the user
o underceand! To see what 1 mean, leave out line 50 of the
.:pove program and pross (ENTER) after it has RUN,

tight then, enough ol thai gimmickry and on to more serious
:pplications of CHARS. You may well find a time when you have
ised up all the 21 user—defined graphics available on che
.oecktrum, or when you want the BASIU SCREEN$ Lo recognize vour
sTapnic characters. This is the time to call on a technique for
~hanging the characcer table.

“irst of all., we need to CLEAR an area of memory to accommodate
he new table. Using all the characters, this will be 96 = 8 =
68 bvtes long. Next it is usually a good idea te copy the
'xlscing table into the new table area. We then alter CHARS
ippropriately so that it is 256 less than the address of the
;tart of the new table. At this stage things will appear as
wrmal. since the new table is exactly the same s the old one,
t iz, however, in RAM. We can therefore redefine any character
2¢ like using the BIN function in a very similar way to Lhat
1seq with the vser-defined araphic characters (see Chapter 14,
vage 92 of the Spectrum manuall.

f at any time vou wish to revert to the normal rable,

'OKE 23606, O: POKE 23607, 60,

have written the followiog program partly fer its [unciional
isgtulness and partly to illustrate how to manipularce che
:naracter set using the procedure outlined abowve. With the
irogram, you wiil be able to move, alter, SAVE and reLQAD any
:naracter set vou desire. To exercise the SAVE option, enter as
+ girect command

STO 300

t11 other options are presented automatically when the program
s RUN. FPlease feel free to make alterations and improvements

o the program — you could [or example add the vption of
iefining che characters by moving a cursor over an 8 by 8 grid.
t iz ocbvious that having sc many more graphics characters
ivallable dramaticallv improves the quality of many games: 1
eave it ro rhe reader to furrher axploir CHARS.

2 REM To redefine the cha
racter set

S0 REM first we clear some spa
Le

S0 B0 s5UB 310

A0 INPUT "Shall 1 clear some m
ore space?":A%: IF ASC>"Y" AND A
s{¥"y" THEN GO TO &0

89



=0 CLEAR RAMTOP-74B: REM 748=8
#{NUMBER OF CHARACTERS ROUTINES)

&0 B0 SUB 310

‘0 REM NOW WE COFY UFP THE OLD
TABLE

50 INFUT "Shall I copoy up the
old table ?";A%: IF AS<>"Y" AND
AL >"y" THEN GO TO 110

0 INPUT *Shall I LtO0AD a tabie
from tape?"j;A%: IF AF="Y" OR A¥
="y THEN LOAD "“CODE RAMTOP+1,
&8

100 GO TDO 150

112 FRIMT “"Hang on...": FOR a=1
TO 7&e8

120 FOKE RAMTOF+a ,PEEK (154615+a
)

130 NEXT a

140 REM THEN WE ALTER CHARS

130 LET CHARS=RAMTOFP+1-254

140 FOKE 236046 ,CHARS-25&6%INT (C
HARE/25&)

170 FPOKE 23407 ,INT (CHARS/254)
180 PRINT "The wvalue of CHARS i
& “3;CHARS

190 REM FINALLY WE DEFINE ANY LC
HARACTERS

200 60 SUB 310: INFUT "Alter wh
ich character?"; LINE A%

705 PRINT CODE A%j;a%

210 IF LEN A%<>1 OR CODE A#%<3IZ
OR CODE A%>127 THEN GO TO 200
220 LET ENTRY=RAMTOF+L-+8% (CODE
A%-32): REM THAT IS5 WHERE THE FA
ITERMN IS

230 FOR R=0 TO 7: REM ONE ROW A

A TIME USE THE BIN FUNCTION TO

NFUT THE FATTERN

235 POKE 23417,1: REM EXTENDED
HODE

240 INFUT ("ROW ":R;" "3);R0OW:
(F ROW<O OR ROW>2355 THEN GO TO
240

250 POKE ENTRY+HR,ROW

&0 NEXT R

270 GO 7O 200

2820 REM GPECIAL SAVE SECTION
290 GO SUB 310

N0 SAVE "Characters"CODE RAMTOD
+1,7468: S5TOP

310 LET RAMTOP=PEEK 23730+2554%P
EEK 23731

S20 RETURN

X0 REM &y DAVID M. WEEBR 1983

40



CHAPTER 18
MEMORY LABELS

"here is a whole group of system wariables or 'labels' which

e computer uscs to 'koep an eye’ on the stare of its pmemory
‘or example to know where the program begins, waere Lhe BASIC
rariables start and so on. Most ot these labels are of litrle

nterest to the programmer: detalied here are the ones that are
forth noting.

. PRUG

wcations 23635 and 236536 Lell the compuier whoere the PROGram
iLarks.

'RINT PEEE 23635 + i53B *= PEEK 213B36

rives the value ¢f FROG. Add five to this and you have che

ocation of the first character after the REM statement, i the
irst program line is

0 REM Lots of characlers ko store machine zode
- ;

lencs if vou wish to store machine code in a REM statement at
he beginning of the program, then you simply create a long
mougn REM statement (one character per byte} and tind the
‘tart address by adding Filve to the value of PRIG. Hoce thar
Jithout anv microdrives etr. attached, PROG is always cqual to

F3 55,

"he other vossible use of PROGC is to produce & more permanent



:opyright statement at the beginning of the program. First
encer the copyright line in the usuzl way at the beginning of
he program, chen evaluate PROG and finally

*OKE [PROG), ©: POKE (PROG + 1}, ©

f the old line number is less than 256 then the first of the 2
pmmands cdan be pmitted. What the procedure does is ro
renumber' the first line of the orogram to zero, thereby
naking it impessible to EDIT or remove the line without POKEing
he number back above zere again. 4 zero first line number can
ilao be produced with the machine code renumber routine in this
wok. az explained in Chapter 24,

{. VARS

'ARS holds the address of the BASIC VARiables, and is itself
izld in locacicns 23627 and 23628, so its value can be found by

'RINT PEEK 23627 + 256 * PEEK 23628

“he BASIC variables are situated directly after the BASIC
iTogram 1n the Spectrum memory, and hence we can find the
s:ctual lengrh of a program hy subtracting PROG from VARS, rhus:

RIKT "Program is'': 256 * (PEEK 23628 - PEEK
T3636)
FEEK 23627 - PEEK 23635; "hytes long".

qauite a mouthful but the only way in BASIC {see Chapter 23
or the couivalent machine code routine).

-  RAMTOP and STKEND

have put these rcwo otherwise unrelated system variables
ogether because chey can be used to estimate the amount of

nenwry leflt to the user. Refering to page 163 of the Spectcrum
janual vou will netiece that the anly things hetween the

pointers STKEND and BAMTOP on the memory map are Spare memary
ind the usually small machine stack and COSUB scack.

AMTOP is evaluated by:

'RINT PEEK 23730 + 256 * PEEK 23711

ind STKEMD by:
'RINT PEEK 23653 4+ 256 * FPEEK 23654

wlternativelv, as luck would have it, Lhe Speccrum ROM contains
: roucine that returns the vatue of STKEMD, thus:

PRINT USR 7962

™

f'o estimate Lhe amount of memory left then, Just subtract
‘TKEND from RAMTOP. All this can obviously be a tedious

irecess, 50 Lf you intend to use the function freguently it is



propably as well to use the more accurate {it deesn't count the
" atacks) machine code routine in Chapter 23,

1. DATADD

f vou have 'READ' an unkoown way along a DATA line and
:uadenly bhave to do a CLEAR or a RESTORE command to another
ine then vou will lose your pesition on che first DATA line.
hoild wou wish to retain it, DATADD may be of use.

JIATADD holds the address of the comma after the last DATA item
hat was READ in the program, and can be found at address
‘3639, s0 to store the position en the line,

.ET DATADD = PEEK 23639 + 256 % PEEK 23840

"hen whenever [if ever} you wish to ge back to that position
itter DATADD has been altered. you can restore DATADD [excuse
v pun) as follows:

'OKE 23640, INT (DATADD/256)
'OKE 23639, DATADD — 256 * INT {DATADD/256}

«  UDG

IDG holds the address of the first user-defined graphic
raracter (CHRY 144} arnd is itself held in lecations 23675 and
'3676. There are 21 user-defined characters, and hence the
ength of memory they ccupy iz 21 x & bytes = 168 bytes.
onvaniently enough, rhis is less thanm che 256 bytes to be
ound in the area normally used by the princer, the FRINTER
\UFFER.,

f you are:
il running out of memory, and
37 not usiag the ZX printer,

hen veou can increase the spare memory left for your program by
8 bvtes by moving the user detined graphics trom the top ol
nemory down te the printer bulfer and then CLEARing RAMTOP to
.he last byte of free memory.

'he printer buffer is 256 bytes long and begins at address
'3296%, Manvy of the routines in this book use the early part of
ke buffer as a storagze arca, =0 to 'play safe' we will take
he last 168 bvtes of the buffer in chis case.

"his orogram moves the graphics and alrers UDG.
dlote that. as always, UDGC = USRE "a

REM 'GGRAPHTIC SHIFT!

LET HEWUDG = 23184

FOR 4 = 0 TO 167

POKE NEWUDC + A, PEEK (USSR "a" 4+ A}
HEXT A

F

00000



30 REM ADJUST ULG
O POKE 23676, INT (NEWUDG/256)
30 POEE 236753, NEWUDG - 256 % INT (NEWUDG/236)

'recizely the same function is fulfilled by a fast, short
macnine language routine:

HEX. jAEMORY LABELS LENGTH: t& BYTES

PG EBU SLTRH
'RIBEE aTeAT  LL HL, 10k {HL=DLE {HDE,
D=R5B85E LB DE, (5R3E4! ;BE=WEW LiOG,
FBS3TREC LD illDE! , BE 1STORE NEW L.
1 hB Lo BL. L4 ;BLOCE SHIFT (a8 BYTES
(DE0 LDIK 10F GRAFHICE,
R RET jRETURN TO BRSIL,

D

de have not guite [inished; bto creale new spare memory W musl

ncrease RAMTOP by 168 to its maximum value of 32767 (18K

nacnines) or 65535 {48K). Simply do this with a CLEAR command:
:LEAR 32767 (16K) or CLEAR 65535 (48K)

t is perhaps worth mentioning that ancother way of doing a
Slock shift' of the graphics {or any other data for that
vatkter) is to SAVE it from one address using SAVE... GODE m,n
itd then LOAD back to another address using LOAD... CODE. This
:an pe. and in most cacses is, the slowest and clumsiest method
or block shilting, but if you have a Microdriwve then i may
21l nrove to be highly practicable,



CHAPTER 19
'JF SZ AND SOFTWARE PROTECTION.

JF52 holds the number of lines inm the lower INPUT part af the
.creen. [his is normally twa, but can be altered wich care.

m the earlier EX-81 machine it was guite feaszible to PRINT on
he two TNPUT lines by FOKEing DF 5Z to zero and then using
'PRINT AT 22,0..." or "PRINT AT 23,0...". In the case aof che
.peclrum, one must be more careful when BF3Z is set o zoro, ik
me 15 to aveid a "crash',

iince DFS5Z holds the number of lines in the INPUT and message
irea or the screen. if it is reduced right down te zero then
hete is no room [or messages or '"reports™ to be princed, and
4nenever the computer tries to print iv this area, duwe co the
ack of a "failsafe" device in the ROM which would altcer DFSZ
o make room for the message, the computer crashes. 5o, il you
nusc alter DFSZ teo zero. then remcmber the following polnts:

Do not wse any INPUTS or SAVE commands.
v Do not allow the Spectrum to try and p?int YerallTh,

" Do not press "BREAK" or the Spectrum will try fo print a
-eport and line number, etc.

v. Do not use "PRINT AT 23,..." This i% because Lor some reason
he ROM has been orogrammed only to accept rows 0 to 22, and so
'"PRINT AT Z3...." would produce an attempt to print the error
eport V'R Integer out of range™.



JFSZ can be altered to between 1 and 24 with none of the abowe
groblems and if altered co 1 then “BRINT AT 22,..." is
scceptable. In order to reach the very bottum lime if DFSZ is
:erg. (PRINT AT 22, 31 ') will have to be used, since "PRINT AT

'3...." is wnacceptable.

'here is, as luck would have 1t, a2 far hetter solution te rthe
icoblem hidden away in Sinclaiv BAS1IC, It would seem that
snoever wrote the Spectrum manual either forgot to mention or
1idn't want us to know that there exists a function allowing
Tou £o print in che inpuc area. | stumbled on it one day during
sne of rchose "I—can't—think-—what—to—write'" gecgsicns.

g print in the area {using the "AT" coeordinates found in some
NPUT statements) use:

'RINT # 0 ; ( normal print items )

rn tact there are &% values that currently follew "#" (the
dicrodrives mav use more), they are 0 and 1 for printing in the
ower half of the screen. 2 for printing in the upper parc f{as
wrmal) and 3 for sending items to the printer (as in LPRINT).

'ROTECTING BASIC PROGRAMS

'ninr 3. zbove can coms in handv if you want to stop people
'"wreaking into' and copying your BASIC programs. By POKEing
JFSZ to zero vou cnsure that any attempt to BREAK the program
7111 produce a distinctly unconscious Spectrum. This idea would

e best used in conjunction with the following SAVEing
echnique.

13 vou probably know, you can stop a program "auto-running'
rom tape when it has been stored with a SAVE... LINE...
-ommand by [irst NEWing the computer and then using MEEGE ™ "
‘ather than 10AD ™ ". This has proven to bhe rather a problem
or software companies who were trying to prevent copying of
heir programs. One way round the problem is ta SAVE the

srogram aa B block of code by inserting the folloawing lines at
he end of a program.

010 LET STKEND = PEEK 23653 + 250 * PEEK 23654

‘020 SAVE " |name| ' CODE 23552, STKEND -23500
‘030 RUN

"his 5AVEs the antire user area. including program, calculator
:vack, BABIC varilables and system variables as a bleck of code
mece bape, so that when the whole lot is brought back using a
OAD "{name )" CODE command the computer carries on exactly
~here it lekt otf. i.e. by executing line 9030, RUN.

low obviously you cannot MERGE a block of code, but it is not
mpassible for someonse to CLEAR RAMTOP fo a low encugh address,
24D the code up immediately above it, decipher the old value
sr STKEND in order te calculate the length of the block and
hen to re-8SAVE it onto a new tape. In order to counter this
10s51lhility you could substitute the following lines:



010 LET STKEND = PEEK 23633 + 236 ®* PEEK 23654

'020 LET A4 - IMT(RND = 256}

030 SAVE " [name] * CODE 23352 - A, STKEND -
3500 + A

40 RUN

Fhis intrvoduces 2 new element of randomness in that our phantom
‘oprer deoes not now know from which address the code is 3SAVEd,
.ince a part of the printer bulfer of random length A is also
(AVEd at the beginning of the block of code, thereby dislodging
:TEEND to an unknown poesition in the block. Hopaefully at this
soint our "pirate' will have piven up and moved on to somesne
‘15e's less-protecced program, but it has to be said chat
titimately it is possible to break into any program given time
ind patience — we can only make it harder to do so.

a7



CHAPTER 20
VISCELLANEOUS SYSTEM VARIABLES

« 5 TOP

TOP, ftor Screen TOP, holds the number of rhe praogram lice
snich appears at the top of rthe screen In automatic listings.

iTOP can be found in locations 23660 and 23661,
). OLDPPC and OSPCC

ILOGFPC and OSPCC hold the line number and statement number
~especcively that CONTINUE would jump to afrer a "BREEAK into
srogram”., Hence if you have just stopped the program, pressed
1ewline which deletes the message, and can't remember what line
tou were at, then these variables will tell you,

'RINT PEEK 23662 + 256 * PEEK 236613
#1il tell you which line number is next, and
'‘EINT PEEK 23664
7111 tell wou which statement.
T, COORDS
wddresses 23677 and 23878 respectively hold the X and Y
.oordinates ot the last point plotted. These can be treated as

wo extra BASIC variables when using a PLOTing or DRAWing
srogram; 1f you start g pregram with



BT 10 = 23677: LET YO = 23678

hen whenever vou need te know che last peint pletted,
“EEK X0 and PEZEK YC will be fine.

"a draw a line from the last puint vlotled Lo {4, 2}
IBAW A — PEEK X0, B - FEEE YO

“rg can alse POEE CODRDS to siter the PLOT position withouwt
sctually PLOTring a polnt or DRAWing a line.

: POSH

: PDSN holds the current print positien, but not in the way
.hat vou would expect. It you have just PRINTed at A, ® rher

ocation 23688 holds 32 - B,
ocation 2368Y holds 24 — Al

ience tao tind vour current prilnt position in the “conventional™
armat LA, B):

ET 4 = 24 - PEEK 23689
ET B = 33°~ PEEK 23683

f vou intend to use this a lot in any one pregram (perhaps in
coniuncecion with SCREEN$), then it is worth using DEF FH
‘tatements tor the two values, i.e.

OEF FN Y() = 24 - PELCK 23883
OFF FN %{) = 33 — PEFK 21488

iEED
‘eed is rhe svstem variable that was used to generace the last
-andom' number, and is located at addresses 23670 and 23671,

"ry this:

‘RINT RWD, (PEEK 23670 + 2586 * PEEK
36710 /65536,

oy will see that the twoe values printed are equal. Every time
MD is uscd. SEED is altered by the compucer as follows:

Zew SEED = (75 (SEED + 1)) med 65537 -1
"his corresponds to the BASIC ling

ET SEED = 73 * (SEED % 1}: LET SEED = SEED
65537 # INT (SEED/65537) =1

“he new walue of SEED is stored awav and then diwided by B8353f

o produce a value of RND between § and 1, the latter being
¥ lusive,

g



dhenever RANDOMIZE is used. this just moves the first twe bytes
sf FRAMES into SEED, =o that the mext time RND ig used the
-omputer will produce a psuedo-random number at a different
pasition in che sequence of 65536 different numbers thar the
ibove function generates.

“his shows that FEAMES is moved inte SEED by RANDOMIZE.

N RANDOMIZE

‘0 LET SEED - PEEK 23670 + 256 * PEEK 21671
I0 LET FRAMES = PEEK 23672 - 256 *# PEEK 23673
Wy PRINT "SEED ="; SEED, “FRAMES ="; FRAMES

"here will be a small!l dilfference between SEED and FRAMES since
‘BAMES is 2rill increasing while the program is being RUN.

DFCC and DFCCL

These two varlables hold the address in the display file of the
w0 print positions, ong tor the top part of cthe screen and the
icner for the INPUT area. Due to the odd arrangement of the
iisplay file it is not normally desirable co PEEK and POKE the
:creent we nave POINT, PRINT and SCREEMS {see SCREEN$Z, an
improved function in this book} for that. The actwal layout of
“he memory map is explained fully on page 164 of the Spectrum
Manual. and as a consequence of this layour, if the print
positien is ¥, X then

IFCC = 20468 * INT (Yf8 + B} + (Y — 8 = INT
Y/8)) * 32 + X.

bon't forget Lhat each character on the screen is sctored in
r1ght bytes in memory {one for sach row}, The addresszs of the
‘1ght bytes for any one character are 236 apart, and se if the
irst row is at DFCC, then the second is ac DFCC + 2536, the
hird ac DFOC + 512 and so on. This program will illustrate; a
graphic character is POKEd inte a rvandom position and then
inimated by further POKEing. Line 20 sets the print position
ina then line 30 reads DFCC, which is located at addresses
3684 and 23685. As vou will see, the eftect produced by
*Eing instead of PRINTing is considerably slower than the
atter and I can think ef ne reason to justify its subsciturion
or the same in nmormal BASIC programming.

10 REM POKING TO FRINT
1S BORDER 0=z PAPER 0O: INK 4z C

LS

70 PRINT AT INT (RND®*22) ,INT (
AND#32) ;

30 LET DFCC=PEEK 23484+25&%PEE
K 23685

40 FOR C=0D TD 1

50 FOR A=DFCC TO DFCC+7%25& ST
EP 25&

40 READ B: PDKE A,B: NEXT A

70 NEXT C

100



B0 RESTORE : GO TO 40

70 DATA 24.60,126,25,31,254,40
.24

100 DATA 248.40,23,15,15,23,40,
748

'FLAG

rhis system variable holds the “"switches' or FLACS for the
rinting valucs PAPER 9, INK 9, INVERSE and OVER. There are two
vits for each of these: ona for the tamporary wvalue and one for
he permaneni one. The temporary values are these caused by
nserring the functions inmte a PRINT statement in order to
itfece just that command, the permanent cones are used

itherwise, lere are the values:

TEMPORARY PERMANENT |
FUNCTION BLT VALUE ~ BIT VALUE
OVER 1 D 1 1 2
INVERSE 1 2 4 3 8
INK 9 4 16 5 32
PAPER 9 6 64 7 128

* FLAG is situated I{n location 23697, and by adding up the
ralues of the functions desired from the table above, you can
:er them all in one po by POKEing P FLAC.

lance Lo set a permanent OVER 1; INVERSE 1; INK 9; PAPER 9;
Just

'OKE 23697, 170

s Lot more succinct. and memory-saving!

0
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“OUTINES TO IMPROVE BASIC
COMMANDS

CHAPTER 21
SCREENS 2

t wou have sver tricd to use the SCREEN$ functiosn on the
‘pectrum te recognice a user—defined graphic charactesr {such as
space Lnvader) or one ol Lhose "chunky' graphbic characoers
hat consists of four scuaros or "blocks", cack ol which may be
NK or PAPER. then wyou will hawve {ound that the Function does
1ot wark and that the result is an empty string. This can be

ilustrated with a short orogram:

0 PRINT AT 10, 15; " g®"
0D PRINT AT 1. 1; "The character at (14, 15} is
'- ECREEN$ (0,07

fn this case the character chat ths function does rnobt recognlse
5 CHRE$ {137), but the same applies to all characcers whose
WM ranges fram 129 to 164 (it the CODE is greater than 184,
hoen the corresvonding "keyword" is wade up of characters
-ezveniscd by SCREENME),

'his deficiency in SOCREENY makes it almost useless, since it is
1suallv needed when writing graphical games (e.g. to detocct
shether vou, the defender are about to be annibhilated by an
itien's carelessly placed mask gremade). For this reason T
iring ce you an alternative SCREEN$, named SCREEN$2 (points for
mapination... ).

ICREENEZ will look at any character 'cell' on the screen and
;ome pack teo vou with its CODE. Jf there is ne characcer, but
Ust a selection of PLOTted points av that cell, rhen the
asuir willi he zeva.



10W TO USE SCHEENSZ

“ake the coordinates of the cell {(Lbese range from (0, O} co
23, 31) and POKE them into addresses 23334 and 23353
-especcively., So for SCREENS (10, 21}:

OKE 23354, 10
POKE 23355, 21

dow, if you intend to "eall™ the routine more than once, it is
rasiest to define a variable:

ET SCREEN = {start address of SCREEN})

*hirdly and finally, you use the USE functiem te return the
-maracter at cell (L, C)} (for Lines, Columns). This is best
ilusrraced by showing a sample of program lines using SUREENS
most of which may not work) and their equivalents using the
nachine codes rourine {all of which willl.

lsing SCREEN$ Using SCREEN§2

BT L = 5 @ LET © = 10 POKE 23354, 5 : POKE 23355 10
LET SCREEEN-! start address|

ET A$=SCREEN${L,C) LET A$=CHR$ USRE SCREEN

F USR SCREEN = 144 THEN PRINT
F CODE SCREEM${L,C) = 144

"HEN PEINT

'The character at (5, 10) is | “"The chavacter at (5, 10) is
: grapnic a' \ a4 graphic a'

‘RINT AT 0.0;5CREENS({L.C) | PRINT AT 0,0; CHR$% USE SCREEN

tf there are character cells on vour screen whose contents are
mrecognisable as a character, and there is a possibilicy that
rour program wiil test those cells with SCREEN$2, then in that
-ase the value zero will be sent back after using the routine.

low obviously

‘RINT CHR$ USR SCREEN
2101 not then make a ereat deal of sense to the Specirum, and a
mestion mark will be printed. To stop this eccuring, you
cnould incorporate Lhe funcrion "AND USE SCREEN" like so:
'RINT CHR$ (USR SCREEN) AMD USR SCREEN

"his means

'PRINT CHR$ (USR SCREEN) only if USR SCREEN » O¢

s longer-winded version would be:

F TSR SCREEN < >0 THEN PRINT CHE$ USR SCREEN.

04



lere then is the toutine. fellowed by a shert "demo" program.

HEX. rROREERST  LENSTH; 129 BYTES
Hefs  ESU 5 3uH
g ESU BCTRH

DRBTHSE SIART  LE B, [SETANY iD=LINE, B=COLUMM

§ L Al sLOCATE THE ADERESE GF

Lib LA 1dH $1HE FIRST RON OF THE

Al HiH) Hy 4 1LHARACTER CELL IM THE

7 Lb H.A 15IREEN MENDRY,

§ Ll Al

7 ] &, &

& AED fy

v ARl fa b

iy ADD &,

47 AlD By

4 #34 b,k

iF LD LA BEV THE '[OCE" 70 32

e LD L, 20H (EPACE] AWD START SCANM[NE

-DSHIEEE L LE {CHARG} $THANIEH THE THARACTER

i IKC b yTaELE,

5 RITOHAR PLGH M

ke h B, & ;COMFARE EACH ROW OF THE

R SITROM i3 A, iIE ;CURRENWT CHARRCTER T4 THE

i £ iHL sTABLE WITH THAT JF THE

Qilk o L JEHARACTER CELL, AND [F R

4 AL B RCW 15 AGT EDUAL TC THE

3 IN{ It {CURRESFOMBING OHE E4 THE

U8 LiMl M TROM 1CHARACTER CELL THEW MOWE

i aoP KL (08 70 FHE NELT CHAGATTER
(iR THE TABLE,

g RET t1IF THE CHARACTER CODE

l HIF1 PDF HL {HAG GEEN FOUNMG THEN RETJRN

3 Rifi  INC (.3 1T BASEC.

WL GIML 0 HET1

iC INC L

g L 4,4

FAS 3y (H3H

8L JR L BLEkCHE

£ ZF Bt

HED Jf NI, HITCHER

L] ig L, T4

BIBTASC LD gE . HIDE) {MON CHECK FOR A USEX -

AN R RLTTHER (OFFIN=T GRAPHIL THARACTER.

ES BLERCHE PHSH nL (HOW ET'5 ETTHER A " CHUKEY"

140 Lk k.8 fBRAFHIC 7 NOT R CHARACTER

E NSTRCWZ LD fo LHLY 1IN THE CELL. 50 CHEDE TO

L I&C ] tSEE IF THE CELL DOESN'T

814 R i,0K SCONTATH A T ZHUNKY

T LEC ] tGRAFHICT, #NT IF §0...

Bl I 1,6k

E4F CF OFH

Biq IR 1,0

EF 1 ip HFEH

Bl5 JR IR

105



EHEGY WOCDDE LD BC, 4 ... THEN RETURN TO BASIC

| FOF HL (WITH CORE IERD. THE

9 RET sCHARACTER 15 4 ' CHOMEY

g K [ H JGRAFHIC CHARACTER. TRIS

{Ed DlkI  NITRNZ sALGORI THM TAKES DECIMAL

1 POF HL, (128 AND ADDS SM THE vaLUE

TE i 1D G, B0 {0F ANY OF THE FDUR BLOCES

401 Ll Bl $i1,2,4,0) THAT IS INK.

LoF ASTHALF LD E, Uy 10 HOLDS THE WALUE OF THE

3] NI[Z  FilSH M s CURRENT *BLOCK’ BEINE

Hhild L0 R 7CHECKED, B COUNTS THE RONS

F NITREWD LD #, iHL) 1= THE CHARACTER i5 S{ANMER

13 Ak £ ;W THO HALYES:- TOR

A EP E 1 AND BATTON,

“Hib IR NI HOPZ

i) [ME f

{iF8 S8I NATRONS

2 Lh AL

2 RDD R0

i i C.8

Bl HEFZ GLA 1] i [5 BCUALED.

i i ik

17 ADD &4

i &00 Ay B

31 AGD A8

H A0 Ay H

2 i E,A

i POP AL

HET ] NI, NET2

1Y, gl7 4.0 $IF B<31bD THENM THE

@03 IR 1, M TDEKE ;CALCULATION [% MDY ¥E)

Tafpd DGRE LD B.0 {FIKISHED. . ..

| RET

B ROTGONE SET 2.4 t.0.50 MDVE ON TOD THE KEXT

3l I8 HITHALF 1HAEF OF THE CHARACTER,
#I

iere is the demonstration program: not spectacular but it gives
‘ou a giimpse of the vastly improved potential of SCREEN$2 by
tisplaving all of the characters available on the Spectrum and
hen using SCREEN$2 to place them elsewhere on the screen.
dJorice that line 30 depends upon where you have located the
publne in memory.
L0 REM SCREEN$#2Z DEMONSTRAT ION
20 FOR a=0 TO 1&7: POKE USR "a
fra, INT (RMD#254)
23 NEXT a
O LET screen=543200
40 POKE 23354,0: REM 1
S0 POKE 23355,0: REM c
&0 FOR a=32 TO 1564
/0 FRINT AT 0,0;:CHR#¥ a
80 PRINT AT 1.13;CHR$ (USR scre
en! AND USR screen
+Q PAUSE 30
100 MEXT a
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CHAPTER 22
PAUSE MK.2

‘fou may have noticed while programming wiltl Lhe PAUSE command
m che ZX-Spectrum that it deesn't always work., PAUSE is
:upposed to wait for a given number of frames of cthe TV.
Lorever in the case of PAUSE 0) or un:til a key has been
iressed. Unforrunarely, a bug in the avto-repeat keyboard
:canning routines io the oviginael Specirum ROM means Lthat i1
rou nave been pressing keys just hefore a PAUSE line rhen the
vacnine sometimes blunders blindly on into the rest of the
ircgram. This demonstration will show you what T mean; press z
ew kevs while in the loop, =rop when vou hear the BEEF, and if
he computer prinis a message then PAUSE O has Failed.

0 FOR a=0 TO 1000

S REM PRESS KEYS WHILE IN TH
'S L00P

20 NEXT a

S BEEF 1,10: REM  WHEN YGU H
AR THIS, STOP PRESSING

.0 PAUSE D: REM  SUPPOSED TO
WwAIT FOR A& KEY PRESS

10 PRINT “I°VE FIMISHED"

ne partial solutian to thke problem is to substitute line 30
7ith

j0 IF INREY$ = ' THEN GOTO 30

mfortunacelvy this is only of usc when the value after the
'AUSE 15 zere, since it does oot have any timing effect in it
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and will thus continue until a kev is pressed rather than
wreaking out after a fixed number of TV. franes.

Well, you've probably guessed by now that there is a quick
machine code solution to the problem, and here it is. PAUSE
dK.2 will allow vou a bug-free PAUSE of between O and 255
largund five seconds). Tf you need a longer PAUSE then you
:impiy call the rourine several times in succession.

7o use the routine., it is5 a good idea to define a variable

ET PAUSE = {start address)

:t the beginning of the program. Then to set the duration of
the pause (zero meaning, as usual, forever),

“OKE PAUSE 4+ 1. {(duratiom [0 — 2533))},.
“inally to call the routine and execute the PAUSE,

HANDOMIZE USRE PAUSE
3z LET A = HSR PAUSE.

How for the routine.

HEX. tPAUSE Mk? LEMBTH: 25 BYFES

] STAET LD B 0 ;B 15 THE FAUSE LERETH.

a L A8 +TF B=0 THEN ¥ATT FOR

A7 AND ] A KEY PRESS,

Tk JR 1,Wai1

\F E0R A $GTHERMWIEE . .

'h NIFRARE HALT (NAlT FOR BN INTERRUFT

iBFE N B, (GFEH: yiLIKE PAUSE 11, THEN SCAN

F EFL ;THE KEYBOARD.

HIF AND 1FK

A RET Wi ;IF MO KEYS ARE FRESSED

aF7 HAL T WiFRAME sTHEM BALT FUY THE MEET TV

7 RET 1FRAME, LMLESE THE PAlISE
CllkT 15 ZERD, TN WHICH
CASE, RETURN 70 BASIC.

98°E WRIT I A, (OFEH] iMALT FOR & KEY PRESS,

i3 EPL

h1F ANT IFH

JBET JR I, WAlT sWHEM CKE 15 DETECTEE,

9 RET sRETHRK TO BASIC.

END

izoing back to our short demonstration program, uwsing PAUSE ME.2
L should now look like this:

3 LET PAUSE=&435000: REM START
ADDRESS
10 FOR a=0 TO 1000
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15 REM PRESS KEYS WHILE IN TH
1S LOOF

20 MEXT a

25 BEEFP 1,10: REM WHEN YOU H
AR THIS, STOFP PRESSING

W OFOKE PAUSE+1,0: RANDOMIZE U
SR FAUSE: REM WAIT FOR & KEYPRES
=}

W3 PRINT “I7WE FINISHED®

E eccurtred to me while writing PAUSE ME.Z thac there may be
wcasions when vou want to pause for an exact amount of time
withoul Lhe possibility of breaking cut ol the pause by
iccidentally touching the keyboard. Such a case could be where
i pausge was requlired between the notes of a sonata that vour
ipectrum was playing. IE you used (say) PAUSE 5 then if you
iressed any keys while the music was playing the "PAUSE 5=
sourd be continuallvy broken ocut of and the music would speed
ip. short of timing a FOR-NEXT loop such as

'OR A = 1 TO 10: NEXT A
bere is no BASIC selution to the problem.

"he following short machine code routine solwves the problem
1itcelv and allews vou to have an un-interrupted PAUSE of
etwean 1 and 256 (longer pauses chtainable by calling the
pucine mare than oncel. T have called the routine 'TIMELOCE',

iince you can't brealk through it until a certain time has
rlapsed.

"o use the routine,

ET TIMELOCK = [start address)
'OKE TIMELOCK + 1. {duratlon)

then EANDOMIZE (JSR TIMELGCEK
i LET T = USK TIHELOCK

Hdere comes Lhe code!

HEX, jVIMELBCK  LERGTH: & BYTES
IAGH) ETART LT B i3 COURTE THE FaUSE,
b Kit HALT tBAIT FOR TNTERRUPT,
(1] UIND Mt (REPEAT LMTIL B=(,
A RET ;HE!UﬁH 10 3AGEL,
TND

iote that in rhis routine a value

of 0 POKEd into TIMELOCK + 1
corresponds to a PAUSE of 256,

08



110



UTILITY ROUTINES

CHAPTER 23
FOR YOUR INFORMATION

"his section contains three short, but usetul routines thac
#1il give you information about the state of the memory in your
ngchine .

'he first is PEOGLENGTH - the length ol the BASIC program in
IVLES.

HEX. {PROBLENGTE LENETH: 53 BYIES

RS EQU SCAsH

ABE  ERU SCTH
A4BSC START LD HL, L¥ARG)
cDABa35C Lo EC, IPROE!
il AND A {HESE? TARRY FLAG.
b4z SBC HL, BC 1 MRAG-PROS=PROGLENSTH
i LD B.H {PROGLENETH IS RETURNED IN
gl Lit Cit 1THE BC REBESTER PAIR,
) RET

Mil

To use PROGLENGTH, enter

RINT "Program is ''; USR {start address); "
wvees long."

he second is VARLENGTH - Lhe number of bytes in the variables
\TEA.



HEX, {VAALENSTH LENGTH: 13 BYTES DATE: 1/7/83
LINE  EBU 4C5%H
‘hRE  ERU JC4BH

WIS START LB HL, (ELTME}
G B4BIC Lo BC, {YARS)
1) SCF F3ET CARRY FLAG.
D42 53C HL . BC 1ELENE-YARS-1=VARLENGTH
i4 LD B.H (VARLENBTH [Z RETURNED 1%
] LD C.L ;TRE BC REBISTER PAIR.
9 RET
L]

Tse VARLENGTH by entering

RINT "Variables are "™; USR (start address); ™
wies long." -

he final routine 1s FREE, which tells you the number of  bytes
smich vou are actually Eree to use (discounting anything above
(AMTOP}. It does this by subtracting the system variable STKEND
rom che stack pointer {5F register pair).

HEX, s+REE LENBTH: 13 BYTES

STREND EQU  SCASH
000 START LD HL 4
9 ab  ®L,5P {TAKE STACK POINTER,
B4 B&SAL LB BC, (SFKENDI
D42 SBC WL BC ;SUBTRACT STEEND,
i LD BH JRETURN RESULT IN BE.
iD Lo |
9 RET

“ND

lse FREE by typing the following:

'RINT “wou have "; USR (start address); ™ bytes
free.”

‘0a can also find the total memory used by the computer oy
:ubtracting FREE from the amount of byres of RAM available.

Thus:
,BK : PRINT "Bvres used: "; 16 * 1024 — 1SR
gtart address)
13K :+ PRINT "Bytes used: "™; 48 * 1024 — USR

'start address)
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CHAPTER 24
{ENUMBERING YOUR PROGRAMS

"his routine will renumber the line numbers of your BASIC
programs, but you will have Lo renumber the GDSUBs, GOTOs,
I5Ts. LLISTs and RUNs vourself, as the mackine code routine
necessary to completely renumber a program is very long

ind complex. Monetheless, this routine has proven very usetful
o me and I am sure it will be worth your while to LOAD it
nte the top of memory whenever you are writing BASIC
wwograms. For those who are undaunted by a very long machine
code listing the full renumber appears in Chapter 28,

[SING RENUMEER

fou must specify two parameters; the first line number and the
'ztep'" between line numbers (e.g. If you want the line numbers
o read 100, 110, 120... then the first line number is 100, and
he step is 10}, The parameters are cntered as follows:

DKE 23348, {(First line no.}
OKE 23349, D :
OKE 23350, {step)

'OKE 23351, O

"he above procedure works for all numbers between 0 and 255; 1if
rou wish either parameter to he pgreater thanm 235 then the

procedure is different. For the tirst line number:

'OKE 23348, (First line na.) —255% % INT {{Firsr
ine no.)/256)
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OKE 23349, INT {((First line no.)/2568)

imilarly, For the "step":

NEE 23350, (step) =256 % INT ((scep)/256)
'OKE 23351, INT {{scep)f256)

n both cases. the renumbering is almost instant on entering
ANDOMIZE USR (start address of RENUMBER)

¢ warned: do not use too big a firstc line number or step, ot

lve last line number may be greater than the limit of 949949,

This can have sericus effects on vour program when RUM, buc you

"An correct such a miscake bvy renumberlng using more

iDpropriarte paramefters.

iere is5 the routine,

HEX. {REHUMBER LEMETH: 37 BYTEE
i il i
‘RRS £du KLY
AR STRRT LD #L, WFREG) jHU=BERTKNING Of PROGRAM.
15R345E LD 0, (DB34H) +DE=FIRST NLMEER.
A4B3H3E LD HE, iaB 34t jAC=aTEF
I% PiieH IE
B HITLIME EX BE,HL {HAVE 4E REACMEL THE
B4 RSE i HL, (WARS: JYRRIABLES AHERY
17 aND g
L 8L HL, B
] 3] 1 HL
1 Far BE
) RET i i IF 50 AETURN TO BASIL.
. L L1, B ; INSERT KEW ETWE MO,
i iNC HL
3 L ) E
3 AL HL
a E1 aE K
7 A0 HL., BC 1£00 "STEF TT LIHE MUMBER,
B Ef LE. KL sAIVING WEXT HOMBER.
1% FUEH [E
iE L0 £, {6l {TAEE LENBTH OF CURRENT
3 (ML HL sLI4E,
. i B, (HLY
i L HL
¥ LD HL, IE 1ADE LENETH OF LINE T0
ak? JR NITLINE +COEWTER, PROCEZD 1D
kL (RENLKRER WEXT LIME.
tPPLLCATION

‘ou may already know that if the flrst line number of a program
= zero then it cannot be EDITed or removed without altering
he line number by POKEing it. 1E you make the “first lime



numper' in the renumber routine zero, and make the firat line
»I vour program a REM statement such ass

" REM (¢} David M. Webb, Hands off, pirates!!!!

rhen after renumberine the program, you will have a cepyright
ine that cannct be EDITed.
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CHAPTER 25
CASE CHANGE

This routine operates on the program rather than in it: it sets
ill of the letters occurring in the BASIC listing to either
"foper Case' (capitals) or "Lower Case'" (small letters). This
-an pe useful if vou want to make a ZX-printer LLIST more
egibly = just use the "Upper Case'" mode and chen LLIST away
71th clear capitals to your heark's contcent.

HONIS THG DFFRR OR [AOWER CASE
‘ou need just one POKE:

WKE 23256, 16 for Upper Case
L0 for Lower Case

"he routine doecs not operate on anything after a REM statement
M a pregram line, in order to preserve any machine code thart
rou may nave stored there. This can be used to added advantage
v temporarily inserting a REM statement before anything {such
;s a PRINT statement) that vou wish to 'protect' from che
iction of the routine.

HEX. ;CASE CHANGE LEMGEH: 77 BYTES
RiE EEU “Ca3H
‘ehe  ERU SCABH

#2313l EFART LG HL, tPRO&G! tRAVE ME READHED THE
FaR4BIL WETLIWE Lt FE, CYRARSE {EXL GF THE PRUOGRAH?
2 EX DE, L

17 AT B
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1CHECK WHETHER V'
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CHAPTER 26
FIND AND REPLACE

i1th this routinme wou can search threough the BASIC prugram
instantly, nmaturaliy) looking for a specific key word or
‘naracter and replacing it with a sccond byte. Thus two POKEs

ire requlred:

OKE 23352, CODE “(find characrcer}"
WIKE 23353, COBE “{replace character)"

t wou had used some character frequently as part of a screen
iresentation, say "#'' as the border for the screen, and wanted
¢ see what other characters would look like in the same place,
hen ir is far ouicker te ¢all up this routine to do the
'tonkev work' rather than manually EDITing all of the
sopropriate program lines.

:XAMPLE
nange all the # symbels to & symbols in the program:
OKE 23352, CODE 'gv -

WOKE X335, CODE "&"
ET L. = USH ... fsrart address of routine)

'ROGRAMMING CONSTDERATIONS

The routineg ipnores anything after a EEM statement in a program
ine in order teo avoid mutilating any machine code the user may
1iave stored therein. *Find and Replace' may be called from
sithin a program like most of the other routines in this hook,
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:0 you may like to use it to alter a set of PRINT statements
iuring a program and then to go back over that section of the
orogram, chereby varying the screen display by overprinting the
*ound' characters with the 'replaced' ones. Remember also that
sou can change key words as well as characters, so the routine
:ould be used to change S1N functionsg inte COS in a
crigonometrical graph -~ drawing program, or maybe Lo turn all
rour PRINTs into REMs if you wished to temporarily speed up the
'ASIC program.

3ight then, here's the listing - don't forget to SAVE it when
encered!

LEX. jrIRD AND KEFLACE LENGIH: &1 BYIES
‘e BEU L
‘WR§  EGL AEH

w5350 STHRT LB Hi, (PREB) :START AT THE BEGIWNING.

DaRapis KLTLINE L OE. \VARS {ARE WE AT THE END OF THE

g ES BE, L 1PROGRAM

7 KD é jBAlE TO BASID IF S0,

5z SBC WL, QE

& RET i

E Ei OE, AL

3 T4 HL

3 Thi He

€ LE E. LI {[AKe THE LENBTH UF IBE

¥ INC HL sFROGRES LIME,

& L Iy (HL

3 kD Ho

£ COLTH LD Ao HL: {TAKE THE FIRST CHARACTER

EEf cF {JERH ;0F THE [URRENT STRTEMENT,
18 IT A HEW? IF S8, THEN

G IR 1, REAFNL $SEIF 10 THE WELT LIME.

IEH LD Lele ([F © T8 GDU THEN WE 4RE

£ NiTOHAR LD Fy AL ( ENGIDE BUGTE HA3S,

¥4 o 22k (i5 THIS CHARACTER & GUOTE®

R0} g kI NTRUDTE i LF B0, THEN CHANGE O FROM

i 4L C s020 70 EVEW OR VICE VERSA.

A8 RTELOTE LD B, S03EH) $TREE 'FiND' CHERACTER.

E £ ik, {18 THE CURRENT CHARACTER &

gt} IR NI, NilF 1N $'FINE" CHARACTER®

AR i Ay 19E3TA} 115 5G, THEW REPAZE IT

7 il IHL & 1MITH THE MEM VALLE,

E HOFTWE LD A tHL} sHOVE THE POINVERE TD THE

3 1%L i (REXT CHARACTER,

g eEL LE

B4 1 RiT Wi PARE WE INQUOTES?

G 4k KT, N§ TCnAR 15 80, THEW #2i7 CHARRLTER

EvE CF et (OTHERWISE [CHECK FhR 5-EYTE

e aR HT  NGTHIM sFLOATING PRINT NUMBERS A

ibi)s LD B3 $5ETF THEM WhEN FOiING.

23 L] INC FL

B i I3

OFE diNL $11 (HOM CAECK FOR A COLTN, AkE

E3h RETNUR  CF IAH t1F FOUND, o0 AmD CHEDX FR

w4 o 4. COL0K (A REM. ARE WE #T THE END
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]
i

oo
IR
iR
REWFND LD
LE
Lp
IR
i
NTRNFND ADE
4R
WG

Gt
NI, NI TEHAR
NETL INE
BC, | SRIBH?
a,C

4L}

NI, NTRHAFNG
tHLs,B
HL, DE

WATL INE

{OF THE LINE?

(IF HOT, WEST CHARACTER. ..
1ELSE MEAT LiME.

{CHECK T0 S5EE BF THE REM
;SHOULD BE REPLACEL, AXD IF
;50 THEN BG 50,

(GEIF ONTO THE WERXT LINE.



CHAPTER 27
LINE DELETE

INE LELETE is gsnother of those wtility routines which ne
iei[-tespecting BASIC programmer should be without, The short
pucine allews vou to delete any part et the pregram from one
‘ine to all of it, instancly, Quite obviously to use the
‘ouUrlne we must sopcify twe values; the first and last line
wumpers toe be deleted. Lec’s call the line we are delering from
. and the line we are deleting to, T. Then the correct
oTmAnds Are:

MIKE 23357, F.— 256 % INT (F/236)
'OKE 23358, TNT (F/256)
'OKE 23359, T - 256 % INT (T/256)
POKE 23360, INT (T/256)

wth values are included in the block deletion, and the second
inafor fourrkh POKEs mavy be cmitred if che carrespanding line
mmoer is less than 256, since the number POEEd in would Le
:er0o 1do nol omit the commands if you have previcus!ly POKEd in
wn—zers values Lo 23358 or 23360!'). To illustrare, if we wers
v delete Erom line 25 to line 515 {boch inclusive}, then

MOKE 23357, 25:; POKE 23339, 3: POKE 23360, 2.
noce: 5315 .= (2 x 256) &+ 1)

a1l the routine with RANDOMIZL USE (start addross)
1 LET A = 'SR (start address)

f vou are deleting just osno line (and either it hasn't
wcourred to vou to just type Lo the line number or you are
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icing 50 from within a program} chen the two wvalues will be che
LAmE .

[ vou wish to deleke from a line to the end of the program,
“en anv line number greater Lhan the last line numher wil?
152 do for the sccand value. Heonce:

OKE 23360, 40

211] ensure that this is the case, sinece 40 x 256 = 10240,
siilch 15 greater Lhan the highest possible line number.

Ine useful sideline to this reurine is thar it can be used to
szve abl variables cntoe taoe in one go. Simply rum the BASIC
syrogram so that all the variables are defined, then use the
woutine to DELETE Lhe entire vrogram. The wvariables will be
matfected, and these can then be saved just like a program
«1th the SAVE command. To load them back inte the same or any
ither program, type CLEAR if wou want to get rid of tha
»x1sring wvariables, then MERGE '"(filename}" to Lload wup the cold
sarlables [rom tape.

lere is the routine.
HEX. 13 iMc ORLETE LEMBTH: FO R¥IES

i
RE FEU 05k
RS R SAHH

45350 START L[ Hy, (PR

HBTI5R Lo dC. (SE32H: (TAKE THE “FRAN RUMBER,

3 KLTEN  EL G, W (HAVE WE REACWER THE BASIC
Lk LiF HL, DWeREE j AR IABLESY

1 AKD #

132 SRT HL g LE

B FET i sRETERM T3 BASID BF 50,

3 £ LE, Hi,

‘2 Ll G, 1RL §TREE A LIND WMER,

3 N HL

iE iy . iHLS

3 £l e, L (COMFARE IT WiT4 I6E 'FROM’
L&} 5EL Hi, BC i NUNEER,

§ £l DE, A

L iR Mi, FLLKREFE (IF TIPS LESS THEW HELT | TME
1 L HL (OTHERWIGE o0 9D LOOK FIOR
E L E, (b sTHE "T0% LYNE.

3 T HE. (10 FInD THE WEIT LIME, ADD
4 Ld D, HLY tTHE LINE LENSTH TO THE

L i HL. {POINTER,

;. A0 HL,IE

Bta JF HiTiN 11 DOF 3ACK.

3 FOLHDFR PLBE  HL {8TORE FOIMTER FOR ©FRGMT
L4g.i= 56 L BC, i3ETFH) ;3TART LEOK[NE #04 " TO°

T HETLND N oL (MOVE FOINTER TO NEXT

iE Lid £, (HL} $1I%E NUMAER,

15 LN HL

& L O, 4L}
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23
19
B
JAKESL
il
£L52
£B
TR
b
i
SE
1]
37
£D41
BEb
R
i

(IES1Y

F DUNEND

INC
#DD
EX
LD
L
580
EX
JR
(2]
IWC
LD
EX
5CF
56L
EX
JA
JEC
FOP
DEC
P
8 U

HE

HL, bE
DE,HL

HL, (ARG}
A

HL, DE
BE, HL

[ FOUNEND
[, £HL)

HL

E, {HL]

DE HL

KL, BC
DE HL
CoNETLNE
HL

BE

It
19254

jHAVE WE REACHED THE
L VARIABLES?

i IF 5@, THEN GO AKD DELETE,
jUTHERMISE TREE THE NEKT
JLINE MLMEER.

;COMP4RE IT KITH 'TO°

3 HUHBER,

pIf CURRENT MUMBER !5 LESS
;THAN OR EQURE TO *TQ
sMUMBER THEN MEXT LIME.
0¥ WE ARE REQLY TO DELETE
(HETH & JUMP TO THE ROM
(WHICH MOVES COWN
(EVERYEHING AROYE WL 1O DE.



CHAPTER 28
FULL RENUMBER

consider this routine to be one of the most useful pieces in
his book. The program renumbers all of the BASIC program and
orrectly adjuses all non-computed GOTG, GOSUR, RUN, LLIST,
I5T. RESTORE and SAVE... LINE commands. "Compured" commands
iuch as GOTD a * bf¢ cannot be renumbered since the routine has

2 way of knowing what wvalues any variables will take in the
arogram.

e to the sheer complexity of renumbering a program wich its
iDTOs and so on. this voutine at 411 byees is just over eleven
imes as lomg as its 3/=byte counterpart in Chapter 24, which
iy affeces the line numbers. Do net, however, be put off by
ne lengbh; it is well worcth the effort of typinz in the code
ind can be invaluable when "tidving up" your BASTC lisring or
«nen vou need to make room for more BASIC lines, due ko all the
ine numbers in that area having been used up.

ISING FULL REHUMEER
iefore calling the routine wich

IANDOMIZE USR éstart address)
v LET A = USR (start address)

vou must specify twe parameters; the first new line number and
he 'step' between line numbers, thus:

'DKE 23348, L — 256 * INT (L/256)
'DKE 23349, INT (L/256)
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'OKE 23350, % - 256 * INT (5/256)
WIKE 23351, INT (5/23%0)

dhere L oiz the first line number and 5 is the step.

‘s may emir the second and/or feourth commands it L andfor 5
irefis less than 256, as is usually the case, since the value
11 the POKEs would be zero.

fence to venumber starting at line 10 in steps ol 10,
OKE 23348, 14: POKE 23350, 10.

f wpu have particularly high line numbers being renumbered to
sarricularly low numbers, then the overall lengeh of the
iTogram may reduce, since

WTO 9999 takes 3 bytes more than GOTD 9,

[ the reverse case happens, the lemgth will dncrease. So [or
:atetv's sake (i.0. to prevent an irreversible crash] the
‘pucine incorporates a lail-safe device which returns to BASIC
sith "Error 4 — Out of Memory' it theore are less than 276 bytes
i [tee memary, [f you wish wyou can find out how muach free
aemory you nave by using the shert roucine in Chapter 23,

“"he routinme ignores anvthing after a REM statement in a BASIC
ine, 80 machine code buffs can still ztore code in REM
.tatements, lf vour program has a reference to a nom=-existent
JASTC line then it will be altered to the nearest line number
sioove that line. or to the next logical number il that line was
he last in the program. That may seem a bit complex. so allow
ne £o 1liustrate:

tenumbering this program [rom line 10 in steps of 10,

5 GOTO 31 becomes 10 GOTO 20
3 GOTO 999 20 GDOTD 30

FULL HRENUMBER works on about 2K of program per second, and
ncidentally uses the threc spare bytes in the s¥ystem variables
irea. &0 don't use them for your own purposes or yvou will lose
Jour data!
iEX. thutk REWUMBER LEMGTH: 4L Br7e%

THEND £ 1N

“hRE Eii SCdEH

e ERY ACH3H

AF MEMTEST 4R 4 tIHECK FUR 254 SPARE

7 if KA tBYIES BETWEEN THE SThfk
F Lh Ly tPOINIER ARD END OF BAGLC.
i LT HL.SF 1iF THERE TS8°T THEN
“D4BA5ED LD BL, tqTkEnd: ¢(REFURK 10 BASIC...

[4z SiC WK

i oF H

0 i L A
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qa o e g TR
Ix o h} ™ dE
ik - =F]

L ] 2]

(or] (=1 ra

1

td LA &R e cd

m

LOgm4

EMTAY20
ENTRY4

LOmRzE

NIRUGTE

ENTRYEY

NOTNLM

LENE]

RET
Derg
]
LD
if
Lb
LD
Lo
INC
JR
L
INE
IaC
INC
PUSH
FUSH
FHE
LG
LD
CF
4R
EX
LB
NE
CF
IR
INC
BIt

1
W

GF
daf
Et
CF
JR
EX
iF
4R
LP
iR
CF
uf
LG
A
Ep
JR
CR
JR
EF

CP
IR
cF

LP
iR

|

T
b

B, {¥4RS]
A (HL
i5CHIH: . 4
(HL b OFF
HL. IPR{G!
A, (HL

#

I, SRCHEND
BC.4

HL

e

HL

HiL

BC

H

&, 1Lt
.0

GEAH

I H{SRCLA
WF AF

#, (HLJ

HL

M

NI N1QuOTE
E

i.C

Wi, LOOR3
Lk

K1, ERTRYI4
BF AF'
{EEH

ML, ABJUST
aF , AF°
TeH

i ENTRYT4
F O

1L ADIUST
f1EH

NI KOTRiN
DE. 5
L, 3E
BECH

[ ADJEST
JEDH

i A0JE5T
1€ 5H

T, AQJLST
4FTH
1,80JUsT
aE1lH
I,4041:5T
ans
WI.LOOPS

tWiTH ERROR € - *0@7T OF
tHERRRY",

:FIND THE FIRST BYTE
1HFTER THE BASIT PROGRAM,
;BTORE IT AND THEN REFLACE
s 4lH AN FF BAREEER,
tTHE SEBRCH FGR BRTD'S
tETC. BEEINS. LF AT END OF
tPROGAAH THEM JiMF T0
;SRCHEND,

tBD HOLDE THE ALTERATION 30
;THE LEKGTH OF THE CURRENT
tLINE, WHICH VARIED A5 THE
(ARBUMENTS OF GOT0'S ARE
JEIPAMDED GR COMTRACTED.

iC KEEPS & CHECE OM QUOTES.
(CHECE FOR A RIM. 1F FOURD
{THEN SKiF CURREET LINE.

1C 15 IKCREMENTED EVERY
(TIRE A QLDTREION MARK [5
s DETECTED.

iBF © 13 OPG Dik'T CHECE
FOR BOTD AS wE ARE [WSIDE
{ELVTTE MAREE. CHECE FiR
{LIKE.

;IF LINE 15 FOUWD THEM
{BKLESS PHEVIDUS BYTE WAS

i [4PUT, GO AND RENUMBER 17,

1C4ECK FOR LIAT,

i [F AE°YE FOUMD A FLOAT INe-
tPOIHT WUMBER THEM SKIF 1T5
;FIVE BYTES.

(CHECK FDR GOYO.

i CHECK- FOR BOSUE.

tCHECR FOR RESTCRE,

$CHECE FOR RUN,

iEHECR LLTET

tEMD OF LINE? IF WODT, THEM
(MBIt THE MWERT CHARACFER,
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HIGRTIN

b R P - R

N T

A5F

[BIBI43R GRCHENS
DAa%aGE

A5

£ KITLAZ
it
G
A0

b T I £ T LI SECEE iy R DU T

;'gl = e g PFog RO

|

ADJGET

3 T T
5

CHEAT

E LRGP

parF
FLFP
LE
OEE
il
El
3
EY
LD
N
LD
INC
] ]
SR
LS
il
LE
L.
IHC
J%
ia
L
RET
0
NG
Lo
INC
Ef
ALY
EL
PUSH
L
NG
Lib
IR
Ao
FOF
4R
Lb
uF
JR
CF

A
0
or
M
CF
IR

BL

HL

0, (WL}

HL

E, HLI
OE.HL

HL 8L
GE, hL
L1, E
HL

{HL1, B
HI.

HL,DE
LGGF4

DE, 15R34H!
BC, (3A3ed)
HL. iFROG!
A, (4L

f

Wi, KOSTOP
f, 1303 1H
{HL) .4

(HLF, 0

HL

{HLi,E

HL

TE, HL

HE L RL

DE ., Hi,

ot

E.ifiL}

HL

By iBL3

He:

HL, LE

It

WETLHZ

#, (L
Ak

1, ENTRY 20
i

1 WISRELK
HL

2iH
CoaDdugi
ML
(SEBGHT ML
B, 0

A, iHL]

HL

JEH

2, tillkF G
L
[RIG

sHC=CHANRE 10 S IME LEMETH,
jAL=RIDRESS OF LINE LENETH,
sTAKE GLE LidE LEMETER.

JAED ALTERATIDN Y0 L iME
LENETH,
iSTORE HEW LIME LEMETH,

1MOVE DNTD KEKT 5 TNE.

1ALl RENUMEEE[HG @F B0TG°5
tETC I8 FIWISHER, 50 Wi
(ALTER ALL L INE NURBERS,

;END OF FRDGRAKT

11F 50, THEM REPLACE FIRET
1BYTE AFTER BASIE PRAOBRAN
;PR RETURN 70 BASIC.

§STORE FIRSY LINE NUMBER,

(BHE THE "STEP" T0 THE LINE
1MUMEEE.

sTAKE THE LIME LENETH, AND
1420 T T1 THE FOIMEER,

(WM MIYE 0N O ALTER THE
{MEST LINE RUMBER, ThS
PPAET BLIERS BUED'S ETC,
11008 FOR THE BEGTNWINE OF
$THE ASCTL - COBED KUMBER
{IETORED ONE DISiT ¥0 OWE
tBITED .

"

{STORE T4I3 ADDRESS,
1R COIMIS dF [WE NLMBER

19F JIBITS R COLOR BYTES
1IN THE ARGUNENT OF THE
+BOTH. COUNT THEW UNTIL

<& FLOATING POINT NUMBER (5
{FOUND, PGNORE COLOR COBES
{ETC., THEN IF THE CURRENT
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El4
a7
EX
alil

&Ef

£
!
i
8]
019
34
e
£l
EVE
04
i0£00
9

i

BE
a8
10304
1

E

EQD
B4
E34

404

R ]

M oem oo

D4BIASE
|

r

,_
n
o

¥ ooom
*
=

=
kA

plglte! o e S B e

uRnE

KOED

MTELOTZ

N TR

LTHK?
KeLare DM

GE

KLiTY

{F
i
e
=R
THL
JR
LE
iF
JR
TNC
BIT
IR
{F
JR
P
R
CP
IR
LD
A0
1ML
i
M
il
ALD
%1
[
1R
LF
IR
0EC
JEC
FilgH
PLESH
LE
JEL
L

PUSH

LD
INC
JR
L7
LW

[HZ
3
PUSH
BOF
580
il

1
¥

EX
EX

JRH

#C, N0G0
JUH

C, 8060

]

LOGP&

Ay (WL

22H

NI, HTOUET2
C
0.C
el NOT UMD
ThH

L, CHEAT
a0H

I, CHEAT
GEH

2, ROTHIINZ
IE, 5

4L, IE

HL

Ndal

| THE

DE.5

HL, DE

Ay tHL)

il

I,k

2R

NI, K050
HL

HL

EC

HL

B, iHLY

Hi

£, [HL]

B, (3ET4HI
BC

HL, {FRDEG}
Ay tHLD

fi

1. CHTIGHN
Hy MLt

HL

C.{HLI

HL

DE. HL

HL

HL, &L

HE

L, CNTOOWN
DE,HL
(6P HL

tBYTE TSW'T AM ASCII
sMUMBER ME CANNDT RENUMBER
tTHE STATEMENT (NGB0,

;LOGK ALONE THE BASIC
sLINE UNTIL YQU FINE

vh STATEXENT-GCEPARATING
;COLON DR THE END-DF-LiNE
s BYTE, IGNORE ANYTHING

s INSIDE BUGTATION WARKS.

tFART OF A 3-STEF RELATEVE
jJURE FROM END OF ROUTENE,
;A FLOATENG-FT. NUMEER HAS
tBEEN FCUND, iF IT'5 MOT
(ROLLOWER BY A COLON UR
tEND-CF-LIME BYIE THEM WE
iCANMOT REMLARER THE

i CURRENT STATEMENT,

1 TAKE THE LIME MUHBER
sREFEFRED T& 1N THE CURREMT
3STATEMENT FROW TG FIVE-
sBY7E FORH,

tEC=F1RET MEW LIME NUMBER,

sCALCULATE THE WEW LINE
;NUKBER BY ADDIWE THE
$STEP TO THE FIRST LINE
INUMBER AND MORKINS

s THROUGH THE LISTIMG UMEIL
SHE FINE & LINE MUMBER
1EREATER THAW DR £90AL

170 THE NLMAER REFERRED
170 14 THE CURRENT STATE-
s WENT ,
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D4B363H

]

PRI S

i
]

&1

o= ITE g TR g e
o
o o=
-
-

W6F

LI9ERF

e

"118FC

01

_— e 4

LINED
CNTIORK

ETOFONT

WM

ib
EH
i
i
INC
L
TR
Al

i
dn

A5
PP
F i
LD
GEL
Lh
LB
L]
abd
iR
WK
LG
A
JR
INC
Li
IH
JK
WL
FOE
POF

PLGH
PLSH
L

PUGH BE
B

P

GFL
iNC
L&

LD
4D

BL, | SEIak
Hl., 8L
5P, W

£, (LI

HL

By (AL

HL

T

K{T3

LiHk2

gt

ml

tHe b,

HL

ML

fi

W OFEE&H
W, DE

AT, SI0FCNT
i

B, OFFICH
HL , OE

NG, GTOPCRT
A

He . OF £1BH
Wi, I

HC, 5TOPCNT
“

B

AL

AF
i3
DE, {SEBOK}

B

1 WOCHANG
L4

3

. BOAN
B,

Hi, BT
{5FiLHL
LBS5H
FLURTH

“

£
e
BOFTH
HL . L
(5P HL
BE. B
4L, BE

iFART CF A Z-GTEE HEEATIVE
vJUME HAYINE LAbCHRATED
1THE NEW LINE WIMBER FGR
$THE BOTA, STORE IT Ik
si1°E FIYE BYTE FORM,

(RN CRLUULATE TWE
JHLEKBEE OF DIBITS ik
iTHE NEm LIHE HiMEER,
$THE REZELT BEINS STORED
118 4,

1B=# OF CHARG ¥ L0 MUNRER
tML=AL TERATTON TO CURRENS
(L% LENGTH,

{BTACK %1, OF CHARALTERS,
toTACE MR LINE MG
:UE=ABIRESS OF ASCIT COUED
{LINE NUMBER,

14% THE WEW | ]RE NUMZER
+HAS HORE OR LESE DESITS
pTAAN THE OiB THEM KE
:KUST MGUE THE REG! OF

1 THE BASIL PROSRAR AND
(YRRIRHLES UP CR DOMN THE
(HEWGRY BY P TD 3 EYTEE.
SCRRE I8 TAKEN 10 ENSUXE
$THAT ALL GF THE SYGTEM
sVARRIBLE FOINTERS 4RS
$ADTUSTED ACCOAGINGLY, THE
(ROUTINE &1 4550 18 THE
(ORTGNAL RON MBEEZ BC
(SFACES FRIF KL.

tTHE ROLTINE AT JSESH
(ROYES ALL PARTS BF BASID
;4BONE KL BONN FROM He

+16 TE. BOTH ROUTINES CALL
s6 ROUTINE WRICH RDJUSTS
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T ==
Fo s
B = (v

k=]

e R L ST TS | b =]
g e

E&IT

Err T TR T S B TR & B R
] N bt
L] (8] -

L]

FLUEIR
HOLHANE

LOCKDON
NXTCHAR

L0GP1G

KOPLi

TRG
JF
PRF
JR
AT

1FESH

7, LK DA
HL
i1

I, LOCKIDN
HL

L. e4H

A

1, LOCKICH
HE

WL, OERH
DE.LHL

A, IFH

A

WL, G

4

HC, LODF b
KL, D
(RC3 . &

C

m =

NI, HOFiT
Hob

L&

L.E

£

LENES
3

i THE PEINTERS.

(CALULATE THE 4SCII CO3E
JIF THE HEY NUMBER. DECIGE
{WHERE T3 STRRY, DEFENRING
1N HON BAHY BIGITS
[ THERE A7E, LNITE,

: 1ERE,

; TADLSANDS.

14 STARTS MITH THE COBE 4F
110" HINS ONE,

1TUBTRACT THE POWCR OF TCk
tHHOM LINE KUMBER UNTIL
tTHERE IS A CARRY, IMERE-
(NENTING THE BIBIT EACH
iTI#R. ARD THE FIWER OF 16,
;5TIRE THE CURREWT [ISIT.
¢[F DE=1 THEM THE
sREMMBER ING [E COMFLETE
PAND WE CAM MEVE GW TD THE
sMEXT STATEMENT 1N THE
iFREGRAN, ELEARING C T0
;IREICATE THAT Wk GRE HOT
(IN DUDTAHTICH MARES. MIKE &

tMIUE Ik 70 FRODUCE MEXT
sDIBIT,
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CHAPTER 29
THE SPECTRUM GETS A TRACE FUNCTION

'his routine imitates the TRACE function ofren found on cther
nicrocomputers. When a BASIC program is being vun, TRACE will
sutomatically display the number ot the line currently being
nterpreted at che top right-hand corner ¢f che screen. Inm
irder to make the number stand out against whatever else is on
.he screen, the reoucine prints the number in inverse video.
"RACE can be of great use wheun debugging your programs, as it
illowes vou to follow the progress of the machine through your
sasterpiece without having to stop it

‘or technical reasons, 1 have written two versions of TRACK;
wie Lor the 16K Spectrum and one for the larger machline. These
putines are unigue in this book in that they must be located

it a speciftic address, that is to say they are LOGATION
IEPENDENT.

Te “curn on'' the TRAGCE function, we use one USR call. To turn

r off, we use anorher seprrate one. The addresses ol these
alls are different for the two routines.

n crder to enter the hex. code. tirst select option 7 of
IEXATID and elear the machine code area. Now seleci ovptlon 1
Ywrite a routine"}. In respense to the "length of routine™
prompt, enter 118 for TRACE 48, or 252 for TRACE 1&. The latter
tumber 1s not a misprint. Although TRACE 16 is physically only
14 bytes long, we must enter 252 in order to position the

guting at the correct start address. MNow enter the hex. code
n the usual way.
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lere is a table of start addresses and lengths for the 5AVE
wprion of UEXAID, together with the commands to turn the TRACE
W and OFF, Once the routine has been turned on, the current
ine number will be discvlaved automatically whenever a program
s running. Nete that you may turn TRACE on or off Erom within
i Orogram.

T _TRACE 16 TRACE 48

[Srart address 32348 65250

Length = 114 s b R

Command for RANDOMIZE USE 32448 { RANDOMIZE USR 65250
TRACE ON =

Command lor RANDOMIZE USE 32455 | RANDOMIZE USR B5257
TRACE OFF S —

Printing in FOKE 32441, 47 POEE 65361, 47

INVERSE VIDEQ _ o

Frinting in POKE 32441, O POXE 65361, O

TRUE VIDED

Jow the the routines: make sure vou get the right one!

HEX. (THACE 1& iERBTH: See botlom paragraph on page 131

F ENTRY  RST 18H sLALL TRE DSBAL [NTERRHPY
g FSH AF iPOUTINE, ST0RE REGTSTERS.
ES PUSH L

A4S SC LD HL. 123421 sEYRTEM VARIABLE PO,

i ) TNC H $IF HI-BYTE=HEE FF THEN
& If 1,007 tPROGRAM [SH'T IELNS AN
5 PGk 80 $50 JUMP T THE END

(] Fush  DE s0F THE ROUTIME

13 GEC H

i I A

i T+ B, A

i L0 Coh

1E803F i GE, 10040 sCALCUEATE THE THIUSAMD'S
B52 HIT1 SEC HL,DE sDEGET,

iC Ik[ A

AFB JR NELNETH

9 AL ALDE

i OEC #

5 FUSH W

DRYTE TALL FRN 1WA PPRIKY I8,

El FOF HL

18400 LD BE, 100 i IALCULATE THE

i 10K R PHUNGRED'S D:alT.

52 WElZ SHC KL, [E

L I a ?

OFB I8 KL, N1 T2

? ALD HL, DE

B A R

i1 LD [,

ES FUsH HL

"DRYTE CALL PRYTHUM (PRINF i1,

El FEF Hi,

14R0G Lh DE. i sCALCILATE THE

I | B -7 i TEN'S BIGIT,
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= =
b |
(=]

A~ wm

&
==
)

‘BRYTE

igid

TRYTE

yt-

(]
JEF
M7
13E

il
£3F
043

SPRINT 17.
JWE'RE LEFT WITH THE
sUNTTS: -PRINT THEM

iRESTORE THE REBISTERS

(HETURN FRIR INTERRLPT,
;THE @ REBISTER

(HGLD THE BIBIF TO BE
;FRINTED, THE [ REGISTER
1HL DG THE WU¥BER OF
(THE DIGIF 40 TO 30,

+THiG BYTE DETERMINES
([NVERSE (CPLI OR TRUE
§IMEP YEDED,

SIRACE DN BY VELTORING
sTHE INTERRUFTS VI
:BFF, WHERE BYTES

;50 END TE ARE STORED,

s TRACE OFF BY RESTORING
1 I0 TT5 (RIGINGL WALIE
;AMD AESELECTING

* [NTERRUPT WCDE 1.

NATS  SUB E
INC L
JR HC, WETT
LEC 0
ADD N3
i H.A
FUEH  #HL
LIt L,2
L f, b
CALL FRNT HUM
FaF AF
LD €3
CALL PRETHLN
i 113
il BC
i FOF HL
POF AF
RET
PANTNUN LD HL, 4G 10H
L 4., BC
ALD [
Alig Bk
RED LI
Fi T, HL,
LD Y
LD H. , JD94H
ng WL, BC
k 8,8
WAT LD Ay tHL
CRL
LE (GEi.A
INC HL
L8 b
(AT NI T
RET
TRON LD A, 0#
LB L.A
H, 2
RET
TRoFF M t
Lh &, iFH
LD i.4
RET
N0
:TRACE 48 LEWRTH:
TROR il i, DFEH
Lh Y
5! ¥,
RET
TROFF 1M i
LD A, IFH
] LA
REQ

118 BYTES

sTRACE DM By YECTIRINR
$THE INTERRUPTS VLA
tFEFF TG FEFD, LAREL
+EMTRY,

{TRACE OFF 3Y RESTORING
:1 10 3F @MD RESELECTIME
$ INTERRUPT MOBE 1,
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F EATRY  RET
5 FlSA
5 USH
‘B4TAC LD
4 INC
‘243 oft
ke FLSH
i PUTH
b oED
3 L0k
aid IR
GFE HEFM
7 H{P Lo
F LD
15803 Lo
052 RITI AL
i 1KC
LM JH
g Al
i, BEC
5 PUSH
CO4LFF CALL
ki POP
i adie LD
F LR
B5? NEYT AL
i 1NC
GFB A
] 14
i Deg
IE4] LD
%] PiSH
ChalFF CALL
1 iR
10A0G L{
n L
i3 KTl SuR
4 INC
#FL IR
g Oel
i AdD
W7 iD
£S5 FLiSH
iE2 LD
fi L
D41FF CalL
i PEP
Eir3 Lo
TMELFF ChLL
il PR
T POP
| dut i
! faf
e RET
o0 PRHTHUN LD

36

AF

HL

HL, 8236210
H

0T
EC

IE

H

A

HaF
GFEFGA
BB

L,
EE, § (i}
HL. BE
A

WL, BAT ]
HL, DE

H

HL
FRNTHILE
HL

DE, 100
4

HL, BE

#

Ho NET2
He, DE

B

Ll

HL
PENTHUM
Hi
De, 1O
Al

£

0

WL RITI
[H

A E

H, &

Hi

B2
A, I
FRBET HEA
Ak

L.}
FRHUTMEN
LE

EC

HL

HE

KL, 401 CH

[CALL THE USUAL THTERRUPT
sROUTTHE, STORE REBISTERS.

(SVSTER VARTABLE PFL,
sIF HI-BVTE=REL FF THEK
;PROORAM SN T EEING RUN
150 JUNP TO THE ENB

+OF THE ROUTIME.

i0F ARDUND THE INTERRUET
IVECTOR ADORESS.

(CAMLCILATE TE THIUSAMD® &
;DIGLE,

(PRENE I,

iCALCULATE THE
tHUNDRED" & TIS1T.

tFRINT LT,

;CALCULATE THE
sTEN'S BIRIT

sPRINT IT.
sWE'RE LEFT WITH THE
FEINITE:-PRINT THEM

(RESTORE THE REGISTERS

iTHE A REGISTER



EF] AR HL. BC jHOLDS THE GIeIT TG BE

1 M0 b {PRINTED, THE £ RESISTER

o A A ;HOLDS IHE NUNBER OF

5 D Ak 1THE DIBIT (0 T3 3,

E3 IE, HL

' tb Ch

18030 %] W, 3DHGH

M AID  HLBC

b8 LD K

L NIT LD A, 1HL)

3 £Al tTHIS BYTE DETERAINES

2 L0 (BEY. 4 - [WVERSE {CPLi IR TRUE

A I NG HL LiNOFY MIDED,

' M0

0F§ DN N

3 RET JEND DF PRINT ROUTINE.
Wl

4 NOTE FOR THE TECHNICALLY MINDED

Jue to the phenomenon of picture break-up that occurs when che
ncarrupc vactor holde wvalues between hex. 40 and 7F, it is
WecessaAry Lo veckor interrupls under nmode Lwe via aa address
e5s than 4000H (i.e. in the ROM) cn a 16K Spectrum. The data
ws an a Spectrum always holds hex. FF at the time of an
nterrupt, [his leaves us with a choice aof 63 different
nterrunt tables each with cne address in them. Of these, only
even are in the 16K RAM arca. one of which is in the screen.
IF the remaining six addresses. the only one vemotely mear the
‘2K boundary iz that stored at addresses 28FF and 2900 hex. The

ratuz of this is hex. JE5SC, which is where I hawve put the entry
noint of TRACE 16,
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ENHANCING YOUR PROGRAMS

CHAPTER 30
GEOGRAPHIC KEYBOARD SCANS

:EOGRAFNIC KEYBOARD SCANS

t vou hawve read page 160 of the Spectrum Manual then you will
tnow that it is possible te read the kevboard using the IM
unction. The great advantage of this against the INKEYS
unction iz that vou ean detect the depressicn of more than one
ey af any one time. In this way it is possible to combine

say) twe direction koys to produce a diagonal movement in a
rame rather than presenting the player with the 'finger
symnastics' task of using elght different direction kevs.

'he one problem with IN is that it can be rather slow and
‘lumsv to use, especially if ¥ou are reading only one key in a
riven 'half-row' of Five kevs. By now you will prebably have
suesscd that machine code offers the scolutien: in fact IN and
WT are the most similar words in Spectrum BASTIC ro their
cgunterparts 1n assem>ly language, namely the 1IN and OUT
nstructions on which they are based.

have included im this chapter a suite of [ive machine-code
tevhaard routines to suit your every proagramming need. You use
hem with a cowmand — soch as: 2
ET A = USR (start address)
r is imparrant ro use LET rarher than RARTIOMIZE, since rhe
ralue that A takes will be the number returned from the routine

:nda tan then be used in IF... THEM statements and so on.

The routines are called ‘geocgraphic' because they attempr to
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lav out the directions in corresponding acreas of the keyboard,
‘+2. The top row of the keys can be used Lo move upwards.

"he first routine. GEUSCAN]1, offers the four directions
combinable ko eight) and a kevboard layout like this:

ERB UP 0 |

a T [¥ P
LEFT RIGHT
A G| [H ENTER
CAPS DOWN BREAK |

"he numbers returned are as follows:

g
10 Jh/g
e \ =1
6 v 5
4

EOSCANL is5 ideal for Pac—Man tvpe games!

HEX. 1GEDSCAN]  LENBTH: S BYTES

OLOOIF START LD BC, FOOM 1B=NASK OW INPUT PDRT,
ESF LE A, 5FH ;0 WILL HELO THE RETURN
WWFE 1N A, (OFEH! 1VALUE,

F CRL sCHECK FOR ‘RIGHT'....
) AR B

a3 dR I, MTRIEHT

ot 1HC £ tIF G0 THEN LET C=i 4ND
804 JR NGTLEFT sDON'T CHECK FOR °LEFT?,
£Fe HIRLIGRT LD A, GFYH iCHECK FdR °"LEFT,

GBFE (] &, (OFERH

-r CPL.

o ANE B

87 iR 1, NOTLEFT t1F LEFT THEM LET C=2
509 SET 1,C

ETE NGYLEFT LT A.TEH 1CHECK FOR *DOWN’ .

BFE IH &, (IFEM

F ChL

i [Pt B

600 LD B0

803 Tk 1, MOTD0KN
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0832 Celi LETRR SET . j1F "DOWN® THEN C=Ced,

024 09 00340 RET LMD RETURM T BRSIC.
025 JEET 00350 KHTDONN LD 4, UETH :OTHERWISE CHECE FOR
02T BFE G03eD IN A, (OFEM; T LR

W29 IF 46370 CPL

W4 EsIF 00380 AND IFH

wil €8 20340 W[ ] UKD IF AN "UP* KEY IS
W20 CABY  Go40D SET 3G tPRESSED THEM LET 0=C+8.
W3F 9 yok14 KET +KETUEN T0 BASIC,

Wi 00420 ENG

Hote that in all of the GEOSCAN routines. I have given 'right!
sriority over 'lelt', and 'down' prioricy over 'up'.
"he second GEOSCAN routine checks for just two sets of keys; in

iolng this it divides the keys wvertically down the middle and
hen checks each of the two halves for a kev-press. This
ourine would be at its best in a 'Breakout'-type game.

Layout Values

~

LEFT RIGHT =
CAPS v B BREAK

— g —1

t should be realised at this point that the directions that T
1ave attached to the values retfurned are entirely arbitrary;
reu could, for example, equally use the values lLrem GEOSCANZ to
ncan 'turn anticlockwise' and "turn clockwise™, ar in a

;alculating program "print subtotals" and "dem't print
ienrotals'.

HEX. {OEOSCANZ  LENGTH: 7% BYTES
14 K START LD BL. & ;40 BOLDS THE RETWLRN
EOF LG . OFH iVALUE, CHECK THE RIGHT-
IRFE N . (GFEH! (HAND HALF [iF THE KEY-
- LR ; BORRD.
a1F GND IFH
1807 JR I MTRIGHT
EH inC L (RETUAN THE VAlue t [F
g RET 1 FRESSED,
EF) NIRIGHT LI 4, uF ol {CHECE THE LE#T-HAND
IRFE L] A, SOFEH: $SIDE.
F o
&1F ANG IFH
= RET { {RETURN IF WD EEY PRESS.
B SET L JITHERN[SE RETLRK VALUE
5 RET 12 [N BC TO B#SIC,

N[

"he ;Dgical counterpart to GEQSCAN2 is {(vyou guessed ir) a
outlne which divides the kevboard into halves horizentally
inad is ldeal for anv game invelving only vertical contrel, such
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& control of the up—down bat movement in a 'squush' game. Here
:ve the layout and walues...

. 0 .
[ LIP
i Pl
’ = b
iA *NTEFﬂ l
DOWN
L:APs  BREAK :

.. «nd here is the routine. As uwsual, call ic wich

ET A = USR (start address)

EX. TGEGSCANT  LENBTH: 28 BYTES
G0 ETART LD BL. G {BC EDLDE THE RETURM
£3 Ll f, ICH TWALYE, CHECK FHE ROTTON
HIFE Iy fi: {OFEH] FHALF OF THE KEYBOARD.
F CFL
BLF ELIY IFH
8l JR I, MO OWN
g1l SET PR tAETURN THE WALE GF 4
7 RET ; IF PREGSED,
ELR NOTOOMN LG 4, 1E3H +CHECK THE TOP HALF,
WFE IM i, 19FEH)
T CFL
a1F AN IFH
i RET 2 ;RETURN EF MO EEY PRESS.
BRe 5ET KL M iOFHERWISE RETURN VALLE
b RET tB IN BC 10 BASELC,

ME

f vou are a space—invader fan then this nexL keybeard routine
s the one for vou. It uses the bottom row of the keyboard for

‘fire' control and divides the other threc rows down the
niddle. as betore, into left and right laser-base control
eglons.

- 5 6 0 Values
LEFT RIGHT
2 4 0 ¥ 1
A G H ENTER
CAPS FIRE BREAK + 16 for FIRE

Mote chat this gives vou the ability to detect movement and
‘IRE controls simultancously (e.g. FIBE and LEFT gives valuc

3).
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EX. shEASCH%Na  LENGTH: Jn BYTER

SglilF §raRT LD BL, iFuok tB=MACL ON [WPET PORT,
ERF Lir h: 3F4 ¢C #itL HOLD TRE RETURW
iFFE ik W, P GFER PWALLE. LHEQK FOR RIEHT'
i - s COMTREL,

&l ML B

il R 7, MTREGHT

g L, L gif PRERSED., TWEHW LET =)
(e iR NOTLERI seND DON'T CHECE “LEFTT,
EF] RIRTEHT oD By JF i pidETR FOR LEFTY,

Hrk iy Bo tOFER:

3 Fi g

] Al ]

ol ¥ L REILEFT (1F PREESED, THEN LEZ
MR GET 1L HEH

£7E NGtk D A, TEH $CHEDs THE BGT70M

rEFT EN fa (UEEHI ROW (FIRET,

r cFo

Al L

HlT3 ] B.G i IF FEESEED THEN AR

B HE | { t1a TN FRE WRidiz MG
BE| 567 i,0 tFETHAN 17 IN BT 78

i1 RET sBRSTL.

gk

‘or the [inal GEOSCAN routine 1 have used a layour similar te
nat fournd en manvy popular arcade pames tor the ZX-Spectrum,
nciuding Melbourne House's Moo 1 sclling "Penetratoc”™ game for
e 48K machine. The controels are:

Q Values: 8
A
7 0 9
o P 7 < \ -1
v 6 5
A 4
Sottom Row = FIRE + 16 for FIRE
«v and here is the routine,
EX. $HEQSTANT  LENGTH: 49 BYIES
gy BYaAl Lk B (30 NWilL HSLD THE RET-
E0F il 4, 90FH (RN YARUE, THECE THE
HFE I A, (TFEHI R
F RAg
Sul iR L MIRIAHT
G WL L 11= FRESGEG, THEM BC=1, RHO
aes iR HOTLEFT ;00K T CHECE FOR "LEFT’,
F HTRIGHT Rid sCHECK *0" KEY.
g i C MOTLEFT
-GC9 HEt i 1[F PRESSED [WEW BC=]
ZFE NOTLEFT LB Ay UF DH !CHECK THE “& KEY,
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In
R
g
5ET
JR

KOTOCHN LT

HOTUP

1%
RA#
JKE
ST
L
it
CFL
AND
RET
g&l
mET

WD

A, (OFER!

O, WO TTORN
2.T
NOTLF

iIF PRESEED THEM BL=BC+4,
$ANG DON'T CHECE “UP".

TCHECK THE *@* KEY. [F
sPAESSED, THEN BC=3C-4.

;CHECK FOR THE BOTTOR
{“FIREY Al.

$IF 1T 15 PRESSEG TWEN
1A0D 16 T RESULT

sRETURK 70 8451C,
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CHAPTER 31
SUPERPLOT 256 x 192

“his routine lets vou plat on the bottom twe lines of che
:¢reen as well as the rest of it. | have used a new system of
.pordinates; the top—left corner of the screen is now (0,07,

hus:

0,0
SUPERPLOT
SCREEN
, (255, 175)
INFUT AREA 1955 191)

"o use SUPERPLOT Lo wplet a point (x,¥}:

HOKE 23677, X : POKE 22578, Y
{ANDOMIZE USE |start address]

"he rouring follows all the wsual tules For the curremt THVERSE

;nd OVER values, and does not affect rthe colour bytes. Here it

is:
EX, sBUFERPL T Z5E1197 LEMRTHY #8 EVTEG
ATEES STRRT LT HL, (30ToH: 1GVSTEN YERIRRLE CODROS
B il AH b=l K=Y
44U AL GLoH ;LOZATE THE RiGHT
£ RRC& ;THIRD} GF THE SCREEN
i FRTH
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iF RRLA

odg Gl Gy 41K
7 Lit i,4
L Li LA
pil? L iTh (WIW FIND THE RIGHT RCM.....
w ALL A, 0
i LD 0:h
t 0] B.H 3...0F THE RIEHT LINE
) ADD A.H $ON THE SCREEM
k7 RGO A, #
“EEY Ad0 SEMH
i3 L £
L LO fi L ;FIME THE AIGHT COLuMM,
bFG AND UF M tNOW WE HAYE THE
W RECA {ADDRESS CF THE BYTE §F
13 RRCA ; THE SCREEN 70 BE
13 #REA sRLTERED
A R ki
F LD E.d

£X %E, HL
iEFE LD C.OFE# :C HOLDS THE ®ASK
1 Il & tFIR THE OLD BYTE.
ICRS73E BIT 3o iTie5THI ;0 HOLDS THE WEw BI7.
Bl I Ni . HOF i 1T +5H=5YETEN
i [MC * (VRRIABLE P FLAE. BIT
o HOF LT LA i1 BIEEIFIES [NVERSE
B L a,E §WALLE,
pfl] CLTY a7H
H LD B.A
id INC ]
¥ Lit Acl
Bk L RRC ] TEHIFT THE BASE {NOW
i RRCA P14 A) AWG THE HEM
OF R ikl M 3BIT TO THE RIGHT POENT,
ILESTAE I L EiY+EMH) §BIT | OF P FLAG 15 YHE
e IR NI, OVER 1[VER VALLE,
sh it tHL: 1PLOT DVER &1, 1,
i i U
} LB M1, A
F RET ;AETURK 70 BASIC,
4 WER LD A.D FLOT OVER i, 1,Y.
13 108 EHL]
i Lo M),
i RET JRETURM T3 IASIC

cHl

"he demonstration below will plot a sine curve, using the full
:creen. van't forger to alter the start address in line 30,

iine BO torms an infinite leoop in order to stop the computer

swwerwrlting the bottom two lines of the screenm with a report
‘o0e, Press BREAX to end this.
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10 REM SUPERFLOT DEMO

Z0 REM & DAVID M.WEBB, 1983

30 LET PLOT=465000: REM START A
DDRESS

40 FOR A=0 TO 255

30 POKE 23677 .A: POKE 23678,%6
~25#5IN (AwPL/128): REM SET X,¥Y
COORDINATES

460 RANDOMIZE USR PLOT

70 NEXT A

B0 G0 TO BO
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CHAPTER 32
TAPE RELAY

“he tiny Z-80 microprocesser or CPU (Central Processing Unit)
it the heart of vour Spectrum is linked to the outside world by
wihat are known as INput and OUTput ports. In the case of the
;pectrum these take the Form of che EAR socket and keyboard

IN) and the MIC socket, television, loudspeaker (well 0.K.,
gquiec BEEPFer) and printer {QUT).

These ports can be accessed [rom BASIC by use of the
sptly-named IN and OUT commands {see Chapter 23, page 139 of
the manual) but unfortunately BASIC cannet provide a fast
enougn sampling or "reading" rate to relay sound IN through the
:ar socket and OUT through the speaker. This can be
iemonstrated thus:

0 REM This relay program is too slow

20 OUT 254, O: OUT 254, INT {(IN 254)/4): GOTO 20D

'ou will find that although the above program produces a series
1 "elicks'" when vou play wyour favourite Beethoven sonata at
ull volume and high tone through che EAR socket, they are mot
reguent enough to produce a recognisable sound. For this we
1ave Lo resort to machine code, because it "refreshas the ports
: a speed that other languages cannot reach!"

The fellowing routine was written to provide the highest
nossible sampling rate, in an efforc to achieve the best
iogsible ""relay" sound quality. As a result the EAR port i:
"read" approximately once every 17 microseconds {a microsecond
s a millionth of a second) and this produces a sampling rate
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»f abour S7000 times per sccond {57 Kilehercz). For reasons
wes5t known to the hardware enthusiasts amongst wou, the signal
suctput to the speaker can be very weak. I find the best sound
reproguction is achieved as follows:

!, Disconnect the lead from the "MIC" socket on the rcape
ecoraer to that at the back of rhe Spectrum - this prevents
feed-back’ distorting the sound;

'. Connect the lead between the EAR sockets of the two dewices
in the normal Eashion;

!» Put the volume control on maximum setiling, and if you hawve
: 'tone'" control then do likewise for that {(the reason for the
atter adiustment is that the circuitry inside the computer
incorporates a "Schmitc trigger' which does wonders for
iltering out background noise whenm LOADing but dees have a
hable of removing "low-tone™ sound).

Before we go any further 1'd better let you have the routine.

HEX, (THPE RELAY LENETH: 77 BYTES

3 START DI +3TOF THE CLOCK AND REYBORAL

MG Lo e, 0 ;3TANE, FOR BL=0 TO -0053h

IBFE LOOF 1N A, {0FEH) 1 ET A=INI254

* HRCA sLET A=INT (440

iF fRLA

i3FE it (OFER) & $UTA258 ), A ISPEAKER "IN

o 108 A (LET A=0

I3FE GUY LOFEH & (O34, RUSPEAKER "OFF ")

0k 5 TINT i [P JNEXT B

i DEC L

4F? I N7 OGP

ETF 1] A TFH ;TEST FOR BREAE KEY.

IBFE N #, LOFEH) +IF MOT PRESSED THEN REPEAT

f AR 1TrE SEDUENCE,

AFR JR C.LO0F

B El (TURN THE ELOCK AN KEvBUARD

5 RET ;5CANS BACK ON, RETUFW TO
‘A 1RASIL.

io POKEs are needed for this routine: to begin "listening' just
152 the line

.ET L = USR (start address .cf routine}

‘tart the tape player (Preferably with a tape in) and
‘saogie-on-down' to the merry old sound of Glen Millar (or
shatever takes your fancy). To stop the routine, press the
WREAK kev {on its own, or with any ather key) and the machine
@111l come back into BASIC. Remember that if the routine was
called from a BASIC orogram then the program icself will only
wrmally stop if you press CAPS SHIFT as well as BREAK. The
SREAK kev 1is only checked once every second or so, therefere
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he computor will not always respond instancly when vou press
he kev: hold it down until the return te BASIC has ocurred.

wn interesting ollsheor of Lbls program is that cvery time the
AR socket is read parc of the kevbeard is alse read. The
ralues ohtained from this are sent out throueh port 254, which
ipare from centrolling the speaker also conbrols the BORDER
woiour of the TV screen. You will [ind that by pressing certain
¢=vs you can vary the BORDER colour {(or shade, for the benefit
iI the non-coloured reader!].

r works like this:

8] [(r]e]| | ]I
NN (e 1[r][el||[e]n]e ]ZAZA
izl 1le]le 1| le]lr]le | KRN

w8 1[R[ e ]| |[a]lr ][ ) A7

‘he kevboard can be considered as being split up inte eight
Niall=rows', cach of five keys. The three keys in cach halt-row
hat are nearest to the centre of the kevboard correspond ko

Jre Lhiree vrimary colours Green, Red and Blue, and these three

volours used in various combinations produce all tha orher

volours ol the Bpectrum (sorvy!).

dhen a kev iz prossed the corresponding primary colour is
emaves [rom the 'valetce' or border, leaving the resulting
‘onmbination of the other two colours. Hence depressing a Hed
sev leaves green and blue, which together make cvan. Note chat
anen all three colours are temoved (by pressing three keys)
hen black {or "tetal absence of coleur™) resules, while
woressing no keys leaves all three primary colours, thereby
iroducing white,
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CHAPTER 33
SPEECH REPRODUCTION

‘ollowing on trem the 'Tape Relay' roucine in the last chapter,
hereby reoproduce o palr of rouitlunes thar will ler vou store

ind reproduce speech on your Spectrum. Mo extra hardware is
-~equired.

"he process works by taking the signal sent toe the EAR socket
m Lthe Spectrum by your tape plaver. and cucnlng It into a
wweccession ob ls and 0s. These are then stored in groups of
s1gfit as oytes in the memory. When the sound is necdod again
hese hvtes are taken from the memory in the same sequence In
snich they were storec, broken back down to 15 and Os and sent
o Lhe spzaker (pun unavoldable)., The resulting sound should be
i good approximation of what wis on Lthe Lape cassette.

e Lo the hieh ‘sampling rate' {(the frequency at which che EAR
ooket is ‘read') necded to produce intelligible speach, large
Janounts of memery are necded to store the shortest ol words.
"wvpically this ecquates to a memory consumption of 1 - 2K aof HAM
per second of sound. -

‘or this reason. although it is perfectly [easible to store
.weech on the 16K machine, you will have Eo restrict yourself

0 two or three words in order to have room for a decent—sized
ME10 program.

iefore procecding further on how Lo use the reutines, 1'11 give
rou The pleasure ot typing thom in - don't torget to SAVE then
snen you'wve finished!
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HEX

tLISTEN
TART
iMi7
whdy

x
3

WRiT

KELTBYTE

LT

SELF

RUTE® AY

T

s
ENDZ

{ENBTH 1 7H BY¥IES

£y
Lot
ERi

LT
L
FiEH
L
Bk
TG
Lo
Li
aF

1
W

1. 1
oI
Lb
£
LD
EXi
Lo
N
R

Jr
3T
J5
EX
L
!
i
AL
PR
ik
LD
LIN]
it
L3
EL
L
bEL
LE
Ik
R
I
D

ne -

3c.
1K
H.
LB
iNL
ik
DEL
LB

SAFFH
LT
@

niL, START
BELINIT
HL

A

RL.OE

HL

CyH

Bt

Ha

L, ENDZ

L
0. TFR
D, 8in

4, 7H
&, [FER)

WL EKD2
3.4

HE, AT T

E.d

3,3
B, IGFEH:

NT.END
NETEYTE

L

82, WITBYTE
HL

4, tilL b

&

7,END

ML

2.H

$50UHE 15 STORER

1 DOUMBLRDS FRON
:Z1CEEDIRG LINIT [N
SMERDRY

$BC MOLDG TOMWY oF
;SPARE B1ES REMATN-
jlbE Ik LO-H] ORDER

£ THTERRLPTE
BED IW BOTH
£75 FOF

L [GHETANT

U S
0
m

m
=
=

("]
= o

(AHD RETRN D RASIC
{1E HiY

1WALT GNTIL A SGUND
i1z SETECTER
1LOOP FOR EACH BYTE

tREAD THE EAR SOCKET
1ET0RE THE REGELTING

tBIT I8 THE E REBISTER

(HAVE A TIMING DELAY
CINLESS AN THE HTH B33

TREPEAT FCR EALM EIT

s3TORE THE FIKICHED
1EITE iN MENORY
tTEST BREAE REY

+IF HIT THEN RETURK
i3 BASIC GTHERWIGE
+CONTINGE UNTIL ALL
s RESERVED MEMORY 18
TUSED UF

iHOW TG CONSERVE
sEMDRY ALK FRACK
+THE POINTER T0 THE
1L 36T DETECTABLE SOUND

TRETURM FHE ARDRESS
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L

-3

hor el = cn
a3

Ll C,L 1OF THE MEXT FREE
el sHYTE TO BREIC
HET
D
(SPEAE  LENGTH 1 65 BYTES
TART  EBU SAFFH
WD EL AUCON
JELAY EG  OCH
LD Mo, BTERT {START 443 ENG
L e ENGE +ALDRESSES GF SOUND
PUSH WL PIN WEMGRY
MR &
SBL ML, DE
N HL VB KOLGS COUNT OF
L3 C.H 1BVTES OF SPEECH
LD 3L s REMAIHING I LO-HI
FIP WL + GROZR
I
5 4, (SC43HI 1STORE THE BORDER
AR JCOLOGR TN THE ALTERNATIVE
KRCA +£ REGISTER
RRCA
Wy 7
EXA
LU Tyl
PUSH KL 1H' HOLES CONSTANT
ip A, 10% 110K LSED WS & MASK
EXS JLATER
B
HATBYTE LD By iHLE +TAKE & BYTE OF SPEECH
RRCA
RRTA
RRCA
RREA
EXd
2D E.i
LE 5.8 iFOR B BITS
NITEIT LD a,E (STORE THE BIT 1n 1T
ab 14 OF &, PUT THE BOROER
OR ¢ sCOLOUR 1N B1TS 0-2 AND
GuT  OFER]A LBUTPUT THE BYTE GN
R E LPORT 254
i3 3 LHAYE & TIMING DELAY
IR I NODELAY JUNLESS THE &TW B1T
Li B, BELAY
SEF  DIND SELF
I8 NETBIT SNELTRIT
NODELAY E4%
L W 41D A,05 1§ A 7 T-BTATE
LE A, 00 T TIAING EOUALIZER WITH
DINI  WETRVTE tTHE LISTEN ROUTINE
oEL £
I3 NI, METEYTE
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9 EN;  E
fi FIF L (REFRIEVE HL™ T3 GVBID
9 Fit (b ZRAGH N FETURNING
5 £ :70 BASIC
3 RET

ol

wefore anvy specch can be stored you must veserve some RaM For

t anc tell the routines whers that space is. We da this by
owering RAMTOFP with the CLEAX instruction. RAMIOF will already
e lower khan usual since room was needed for the routines
hemselves.

de define rhe two ends of the area reserved for speech with the
ild i the two variables. START and L MIT. The sound is stored
IOWNWARDS in memorv, so0 START is che highest [ree bytes and
AMIT is the lowest. For rxample, let's suppose that the LISTEN
outine is stored at 65290 (on a 48K machine) and SPRAK starts
it 033221, Now assuming you haven't any other routines above
WUMTOP, we can let START = 63220 {ocne less than SPRAK}.
legerving, ssy, 20K of memoary, we ler

JAMIT = 653220 = (200% 10247 + 1
whT 41

ind to reserve this space we must reduce RAMTOP to one less
than the LIMIT, i.e.

LEAR 44740
Ta uvae the paranelers START and LIMIT in the LTSTEM routine, wo

58 a ov now faniliar looking ser of POKEs. If L1353 is the starl
wI the routine,

'OKE LIS + 1 START = Z56 * INTU(START / 256)
'OKE LIS + 2, INT{START / 256)
WIKE LIS + 4, LIMIT = 256 * INT{LIMIT /[ 25&6)
'ORE L1S + 5. EMT(LIMEIT / 236}

n a similar wav, wo must definge the STARY and END addresses
:T the socechk to be replayed by the SPEAX routine. START will
dwavs be grealer Lhan uvr equal te EXD, and s the same value
i5 that used in the LISTEN routine.

Jhen the LISTEN voutine is used, ir roturns the value of the
1ext free bvte below the specch just scored, As g result we
an rind END by wsing the command

ET END = (SR LISY + 1
o call the LISTEN routine.

"v set Lhe START and END parameters of che routine with start
iudress SPE,

OKE SPK + 1. START - 256 * INT{START / 256)
WIKE SPK + 2, INT(START / 256)



"OKE SPK + 4, EMD - 258 * INT(END [ 256}
"OKE SPK + 5, INT{END / 25B}

“he rate at which the LISTEN routine reads the EAR socket is
conrrolled by the friming delay' in the central leop of the
-oucine. This contrels the length of time between samples, so
he higher the delav walue, the lower the sampling rate and
the poorer the speech. There is an identical delay loop in the
;FEAK roucine, and 1 have carefully maiched all other loops of
he twa routines so thar given the same delay values, there
71tl he no change of pitch between the input and ocutput sound.
'he delav wvalue ranges trom 1 te 236, with O corresponding to
‘56, 1 find that wvalues up to about 45 can produce intelligible
ipeecn, but this is largely a matter of personal preference. 1
1ave set the standard wvalue as rwelve, since T use rhis mosrc
itten. To alter the delay value

DKE LIS + 48, [Delay value ]
'OKE SPK + 50, |Delay wvalue ]

f is worth beariog in mind that as the delay value decreases,
.he memorv will be used up Easter. In fact at a delay value of
wme the samoling rate is about 50 KMz {(fifty thousand times per
econd) and the memory 15 used up at about 6K per second.

How for the practicalities of using the routines. Any signal tao
.he EAR socket will do as long as it is strong enough. 1 find
he best signal using stardard equipment is produces as

ollows:

} Insert a blank tape into che cassette player.

‘Y 8¢t the recorder going in "RECORD' mode, having First
ilsconnected the MIC connection to the Spectrum.

'} Speak loudly and clearly into the microphone. You may need

¢ shout, but I{f the recording is distoreed then you are too close
.0 the microohone. The aim is to get as 'loud' a signal as
wesilble, without distortion.

*} Having made the reccrding, and leaving the MIC lead

iisconnected, connect the EAR socket of the tape recorder and
he Spectrum.

I 3¢t the volume to maximum and the tone control {if vyeou hawve
e ¢ to maximum treble. These levels are rough guides; you may
ieed to experiment.

'he LISTEM rouctine is what is known as "voice—-activated", that
£ co =say that once called with the USE function it will wait
int1l ir detecrs a signal on the EAR port before beginning to
rat Lts wav through your spare RAM. The routine will staop
ivtomatically when it reaches the LIMIT of RAM, bBut if you want
.0 stop it beitprehand (te prevent unwanted sound being stored,
:ay) then just press the BEEAK key. In eithar case, the routine



will 'backtrack' up the memory until the last detected sbund is
found (said the poet who didn't know it) and return you the
address below it, so as not to waste memory storing silence.

At the end of this chapter I have included a fully operational
orogram chat will let vou huild up and manipulate a vocabulary
it speech, but for the impatient I have also i{ncluded a short
iemonstration program. 1 have preset the standard values of
START, LIMIT and END to cover the complete display and
attribute files. Together these are 6 3/4K long, and so form an
sdeguate and somewhat spectacular temporary store Eor speech.

Here is the program; don't forget to alter the start addresses
to sult,

10 REM SPEECH REPRODUCTION DEM

20 REM START ADDRESSES
S0 LET LIS=45290:1 LET SPK=4522

40 RANDOMIZE USR LIS: BORDER 2
S0 RANDOMIZE USR SPK
&0 PAUSE 30: 50 TO S0

Having prepared your speech sanmple as previously descrlbed, set
ke player running and RUN the program. All being well, the
sereen wiil [ill up with seemingly ramdom colours and
latcerns, then the border will twurn red and the Spectrum will
vegin to speak. 1f nothing happens at all, then you have either
made an error in entering the routines, in which case the
macnine has crobably crashed, or the input level at the EAR
ocket is toc low. Press BREAK and make a fresh sample in the
latter case,. shouting more loudly into the micrephone.

't iz worth mentioning at this peint that pre-receorded
:asseftes will do just as well, as long as they are loud
‘nough. Something else you mighe like to try is '‘replaying' the
6K ROM by setcing the START and END paramcters of SPEAK to
6383 and O respeccively, and then using the direct command:

{ANDOMIZE USSR SPK

come now to one of the largest BASIC programs in this book,
"“pectrum Speech'. The program takes the effort out of using
he reutines by handling all the POKEs and calculation of the
{TART. END and LIMIT parameters for wyou. While providing all
he basiec functions that I feel are necessarvy I have kept the
irogram fairly concise in erder to leave plenty of spare RAM
or 16K users, hence the lack of a "menu' and other frills,

Aine 30 of the programs CLEARS RAMTOP to reserve storage area
‘or the spoeech. I have arbitrarily chosen 32767 for RAMTOF;
his reserves about 32K of EAM on a 48K machine. 16K owners
w111 find that by omitting all the REM sratemencs RAMTOP can be
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owerad ro about 27000. That gives almest 53.5K of speech
storage. You should s¢t LIMIT in line 90 to ome more chan the
ralue CLEARED, and START in line 80 one less than the lower of
the start addresses LIS and 3PK in lines 50 and 60, which
.nould also be adiusted. Don't forget to leave room (by
owering START) for any other routines you may want to use.

“he command BUN will clear all the variables and set up the
:ystem to build a wvocabulary of speech (lines 100 to 200}. You
an view the contents of this vocabulary with the direet
command GOTO 210 {not RUN 210, as this would clear the
rariables). The START and END addresses of each word along with
‘he timing delay used will be shown. You should note these
lown, since you will need them to use the SPEAK routine in your
ywn programs by POKEing them back into the routine}.

iny of the words on its own can be heard with the command GOTO
280, and the entry cam be changed wich GOTO 320. The central
subroutines used by the program are lines 370 to 510 {LISTEN)
sna Lines 520 to 590 {SPE&K).

t is there that all the POKEing is done.

.ines 600 and 610 are optional and simply used in comnjuction
«1th  SAVE ... LINE 600 tp make the program auto-run.

OTO 620 lets vou save any or all of the speech. You will be
orovided with the start address of the block ot code; this
nould be noted down. When vou come to reload this spesch fraom
your own program you snould use the lines:

'LEAR [start address] - 1
AAD " CODE

n that order.

wrray A() is used to hold three pelces of data for each entry.
lhe first is the delav value and a great deal of pleasure can
s¢ derived from altering it, thereby raising or lowering the
1tcch of your voice. The second entry is the value of START and
ke third is the value of END fere that word.

'"11 end with a summary of commands and this listing itself.

:ommand Effect

N Build a wocabulary

GOTC 210 View the vocabulary

;OTO 280 Hear any word

OTO 320 Change any word

S0TI0 620 SAVE specch

ET A(H,l} = K Alter delay value of wDrd_E_
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13 REM SPELCTRUM SPEECH
Z0 REM = DAVID M. WEBB, 1983

20 CLEAR 327467: REM MEMORY RES
ERVED
20 REM ROUTINE START ADDRESGES

50 LET LIS=45000

&0 LET SPE=64F00

JO LET ZE=SIN PlI: LET ON=SGN P
I:2 LET TwW=0ON+0ON: LET TH=INT FIl:
LET PO=256: REM CONSTANTS

B0 LET START=64899: REM FIRST
FREE BYTE

70 LET LIMIT=32758: REM LAST F
REE BYTE

100 REM BUILD A& VOCABULARY *aea

10 INPUT "Maximum no. of words
“s™: IF M<ON THEN GO 7O 110

20 INPUT "Maximum word length:
‘;sN: IF N<ZIE THEN GO TO 120

130 DIM AM,TH): DIM NE{M,N): R
EM (A) HOLDS DELAY & START & END
ADDRESS OF EACH WORD, (N$)} HOLD
5 WORD NAMES

140 FOR C=0ON TOD M: REM C COUNT
& WORDS

130 INFUT "Please give word “j3 i
Cryg"s"A%

140 LET N#(Di=A%{ TO {(LEN A$ AN
0 LEN Af<=N}+{MN AND LEN A%>N})
170 GO SUBR 370: REM LISTEN

180 IF AWC,TH)=LIMIT THEN PRIN
" "Out of memory": STOP

190 NEXT C

200 PRINT "vOCABULARY COMPLETE"™
t STOP

210 REM #==% VIEW VOCABULARY ®%#%

220 CLS : PRINT "NO. WORD";TAB
1S: "DELAY"; TAB 21;"START"; TAB 2B
 "END" "~ °
230 FOR C=0N TO M

240 PRINT C;TAB TH3N#$(C);TAB 18

A(C,ON) s TAB 21;A(C,TW) s TAB 273A .

(C,TH)

20 60 SUB 520: REM SPEAK

260 NEXT C

Z70 STOP

280 REM #=# HEAR ANY WORD®&&as

790 INFUT "Which of the "z(M)z"
words do vou want"” "*to hear?";C



A IF LM UH C<ON THEN GO 70
PO

10 60 SUbB S20: S5TOF

20 REM #%% CHANGE ANY WORD #%*

(30 INFUT "Which af the " (M);"

2ords do" " "vou want to change?"
1C

40 IF C>M OR C<ON THEN GO T4
330

w20 LET START=AI(C,TW}: LET LIMI
r=A{C,TH}

60 GO SUPp 370: STOF

Y70 REM Swadad | ISTEMN #68aaaux

80 POKE LIS+ON,START-PO#*INT (S
TART PO}

0 FOKE LIS+THW,INT (START/FO2

W0 POEE LIS+4 LIMIT-PO®INT (LI
MIT/PO)

110 FOKE LIS+5,INT {LIMIT/FOD)
A20 INPUT "Timina delay {(1-255)
“eD

120 FOKE LIS+48,D

240 LET A{C,OM)=D: LET A{C,TwWi=
START

250 INPUT "Fress ENTER to begin

listening”; LIME a#%

160 CLS : PRINT "Press BREAK or

jiust wait to end listening”

70 LET A(C,THY=(USR (LIS)+0ON
480 IF A(C,TH) >START THEN FPRIN

“"Mo sound detected”: LEY C=C-0
N: RETURN

490 GO S5UB 520

S00 LET START=A(C, THI —ON

510 RETURN

520 REM #nxaskd SPEAK #antmdt i

T30 POKE SPEK+ON,A(C, TW) —PO*INT
(A(C,TW) /PO)

540 FOKE SPK+TW,INT {(A(C,TW) /PO
)

550 POKE SPK+4 ACD, TH)~PD#®INT ¢
(L, TH) /FPO)

560 POKE SFPEK+S.INT (A(C,TH) /PO)
170 POKE SPK+50,A(C,0N)

=ZHO LET A=USR SPK

S90 RETURN

400 REM OPTIONAL AUTD-LDAD SECT
I DN X2 2 X 2 E 2 E E Lk E Sk kL L kR ek X

10 CLEAR &489%: LOAD "LISTEN"C

ODE &£5004G: LOAD "SPEAK"CODE 4490
= RUM
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LD REM #«### SAVE SFEECH ###ww

H30 INPUT "SAVE from word no.
L1 ""to word no. "3;C2

40 IF Cl>M OR C2>*M OR Cl1<YE OR
22<IE DR C1>C2 THEN GO TO &30
H30 LET ST=A(C2,TH): LET LE=AI(C
s TWI—ST+ON

@0 IF LE<XZIE THEMN FRINT "NEGAT
IVE LENGTH": BO TO &30

L4700 CLS : PRINT "WRITE THIS DOW

N!'"""START ADDRESS="3;5T

ade LMFPUT “FILENAME: " ; AF
S0 IF A¥="" OR LEN A$:>10 THEWN
30 TR &8O

00 SAVE ASCODE STLLE



-HAPTER 34
MULTICOLOURED BORDER

"his tollowing voutine will oroduce Zor vour wisual delight a
nciti-coloured BORDER around vours text. You thought it was
moossible? Certainly aot, indesed it can even be done in BASTC,

il Lhis point mey T ask readers with a 60 He maics sepply
including Norlh Americans) to read the values ir brackets,
nside vour computer is a very powerful chip which goes by the
nwstorigus name of U.L.A. (Uncommitted Logic Array) which is
~ecponsible amongst other things for handliing the Lelevisinon
weout L[rom Lthe Speclrum.

nside a colour T.¥, are threc for oae in the case of a black
ind white sct) electron pans, each responsible for one of the
srimary colours blue, red and green. In order Lo build up one
**rame”™ of the television picrture, the thres beams move in
misan from left to right of the screen at high speed,
:raaually moving down the screen and preducing ome very thin
‘scan line™ Por everwv horizoncal swesp. Crated or the screen in
in arcerly fashion are three different types of phosphor, each
‘micting one ol the three primary colours when the electron
ieam hics ic. The lines of phosphor are so close together that
keir colours can mix to produce all the other colours that the
*ve seps, edch colour being produced in accordance with the
“.W. signal which sffecrively decidaes which of the electron
eams are to be "switched on'" for each point an the svan line.

il of the above coeracion is carried out at wery high speed,

‘ince it Laxes just ome fiftieth {sixtieth) of a second for the
runs e build up ecach frame of the T.V,, including the paried
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iuring which the beam is in "Elyback" from the bottom of che
:creen o the top.

Jow the T.V¥. signal that I just mentioned is generated by the
l-L.,A., which reads rhe ourpur porr 234 in order to detarmine
shich coleur £o send cut to the T.V. whenever the beam is

yroducing the border. We can show this by way of the command

WT 253%, n

wnere n is the required border colour. The change of border is
MLy Cemporary, since whenever the BASIC operating system
letects a kev-press it changes the colour according tae the
:oncents ol location 23624,

ncidentally, the effect of BORLDER n is simply to ocutput the
iew vatue to port 254 and adjust location 23624,

"he interrupts which scan the keyboard and update the real btime
:1ock oecur 30 (60) times per second, exactly cthe same

reauency as the T.V. frame-production, and also exactly in
mase with the high-point of the beam's path.

Je can uvse this identical frequency to synchronise border
‘olour changes by wav of the FAUSE 1 command, which has the
iffect of "wait for an interrupt”. Immediately after this we
can have as many beorder-colour changes as time will allow in
he fifriech (sixtieth) of a second heafore the next interrupt.
f the orogram has not come back to the PAUSE by this time then
.evere rlashing will oceur since the port 254 will not then
have the same value in It every time the television scam comes
o any fixed point. Assuming that the program does get back to
i PAUSE within a fiftieth (sixtierh) of a second, the effect
v1il be a number of staticnary coloured bands on the border,
me [or each BORDER change. This program will demonstrate how
o produce a BASIC multi-coloured border; if wou have a B Hz
nains supply then you may need to remove one of the BORDER
‘ommands in ling 30.

10 REM BASIC MULTIBORDER

20 GO TO 490

30 PAUSE 1: BORDER 1: BORDER 2
. HORDER 3: BORDER 4: BORDER 5:
SORDER &: BORDER 7: BORDER ©O: EBOD
RDER 1: BORDER 2: 0 TO 30

40 BORDER 2: CLS

%0 FOR a=1 TO 8: READ B,C

40 FOR d=i TO b: PRINT PAPER
":!r

7O NEXT d: NEXT a

20 PRINT #0:AT 0,0; PAPER 1,,

20 GO TO 30

100 DATA 1.2,3,3,4,4,3,5,3,4,3,
7,3,0,2,1
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ou mav find that yeu canmot sec the first stripe, which should
e biue, or that it is thinner than the others. This is because
mmediately afrer the PAUSE the T.V. heam iz scill in "flyback"
rom the last Erame, and it takes a millisecond or two bofore
.he beam comes down to the top of the screen.

15 vou ran see from the program, the maximum number of stripes
wtainable from BASIC is ten. this number decrveaces if you
ocate line 30 further down a BASIC listcing, since In order to
rxecute the GOTO at the end of the line Lhe BASIC inrerpreter
1as co scan through the listing from the beginning until it
inds the line. Cbviocusly the further down the listing the line
s, the longer it takes for the interpreter to tind it and the
gss fime tnere is to execute BURDER commands.

ncidentally, this serves as a good illustration of the [act
hat if vou put any subroutincs at or near the beginning of a
sragram 1nscead cf at the end then the program will take less
ime to execute its GOSUBs and will run that much faster.

come now Lo a machine—coded pulti-coloured border, which as
sou would expect, is far more versatile than the BASIC one. You
:4an hawve as many horizonral stripes as you like, and it is
nceresting to note that with mere than BZ5 [323) stripes (the
io. ot T.V. scan lines per frame,) vou are bound to get &
‘hange in colour along each scan line as well as between lines!

n arder to use the routrine, it is hest ta start with the lina
.ET K = istart acdress)

"he range ot colour values for the stripes is decided as
ol lows;

'OKE X + B, (Eirst colour's wvalue}
'OKE X + 5, {last colour's walue)

inth values are inclusive and can he found by reading the
aumper on the key below the appropriately coloured legend on
he topn row of the keyboard. The routine works in modulo eighte,
:0 11 we want the scaquence of stripes "yellow, whire, black,

s let 06, Ty 0, LT, then:

'OKE X + 6. O6: POKE X + 5, 1

"he routing works like a PBAUSE and could indeced be used as a
‘olourful substitute in programs: it will'either wait a fixed
aumber of T.V., frames or ston when a key is pressed, whichever
happens first. To define the length of the 'pause", P,

WOKE X +« 1. B~ 256 * INT (P/256)
'OKE X + 2. INT (P/256)

mitting the last command if P is less than 256. Finally we

iave the two interlinked parameters of the number of
worder-changes per trams, and the length of time between
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:nzgnges {rthe depth of the stripe}. Qbvicusly Lhe deeper the
:tripes the tewer you can Eit on the screen.

»5 a gencral guide, the product ot the depth and no. of stripes
.nould not exceed a constant value, tound from this cahle:

dax. {stripes x
wepth } Mains Supply
) Hz 60 Hr
neation of Bectom 16K 1920 1600
putine in
1AM Top 32K 2400 2000

tha! I hear vou cry, the value for s 16K machine is lower
han Far a 4BK machine where the routine has been placed in the
oo 32K of memory. Allow me to explain.

'he bottom 16K of RAM is located vpaysically om eight 16E-bic
wemorey cnlps, one for each of the 2ighrt bits that go to make up
pvte. lHence any "reading" or "writing" to the bottom 18K of
M invelves accessing all of these chips. Wow the memory that
5 uscd to store the screen is in this 16K, and 345600 (414720)

1mes per sccend the ULA must "read™ a byte {rom the scresen
nemory 1m order to produce the display. Only one chip can have
iccess to the BAM chips at any ome instant, and since the
lL.A.'s deb is time dependent and invelwves the ioncredibly
iccurate timing needed to produce a steady picture., it takes
rrrority over the humble Z-80A micro-processor which is "brought
o a halt™ until it can use the RAM.
"he Z-80A has to continuoally read the RAM chips in order to
ind out whal its mext instruction is, and for chis reason
sacninc-code placed in the lower 16K of RAM runs abour 20%
slower than identical cede vlaced in the Lop 32K of a 48K
nacning, which the U.L.A. doesn't use,

snvway, hack te the script; to specify the number ol stripes,
4,

MKE X + 37, N = 255 # INT (N/256)
WKE X + 38, INT (N/256)

ing to soecify the depth of the stripe, D

MKE X +# 32, I — 256 = INT (D/256)
PO0KE X + 53, INT (D/256)

vs it stands. this routine produces for five (4 1/6) seconds 20
:tripes with depth 80 and colours 3-6 (magenta to yellow) and
:0 should work without flashine on any of the four memory,/power
upply combinations. Here iL is, along with a demonstration
TOETAT.
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iEX. :MULTiTQU0SER BOROGER LENGTH: pB OYSEL

TRRID STaRT LD HL, draH 1PGUSE LERGETH,
5 SH HL
{0403 LD DE. 030&H +D=FIRST COLOUR, E=LAST
0 8.k sCOLOUR,
A "
pia? arh F,
¢ 1h £, i
i T PP WL
W 108 & P TEST FUR & KEY-PRESE
AFE Ik 4, (GFEH) 1 1IKCLUDES E3THER OF THE
3 CEL tSHIFT FEYSS,
hiF aND H1, 118 A KEY I8 FRESGED
g A Wi STOF s THEY BREFARE 10 STOF,
Lh i 1IF THE BAUSE COUNT 5
5 oR L <1ER0) THEN PREPARE 70 STOP.
i AR K, NIFRGKE
#4850 STOF LD o 1508EH) : TAKE NGRWAL 3DRDER COLOUR
i PRZA (FROM SVSTEM A4 TAELE
i RATH sBORNER,
o RRTA '
JFE BT GFEMI A sOUT 254, COLGUR.
3 RET (RETURK T8 B4375,
3 HIFRE2E BEL HL JBECREMENT PREISE THOUNTER.
5 FLISk HL
: 1400 Lg KL, 002 3K +HL=NUMBER DF STRIPES.
5 HeLT sRAIT FOR AW INTERRAIPT,
2 MYTEER LD #.D 1A HOLDS THE BORDER COLDUR.
& NITCHL EX 4 BF: J[F &£ VE PROMICED K
£ Lh HH ;LﬁEE STRIFE THENW G BACK
= R L £10 GLAN KEVBRARD AND
‘SiE SF LoWAIT iMALT FOR AN IMTERRIFT,
§ BEC ML
é £} AF AF*
PAFE auy TuFER: A ;UHAMBE THE BGRDER COLDUR.
3 Fi 4F , F°
1500 LE BL, 10504 14 SHORT BELAY LETS 4
a DELAY LD BB :GTRIPE BE PROSLLED.
i ar i
R DEE 8L
iFR If NI, DELAY
& £X &F AF°
T I A + INCRENENT COLOUR COUNT. IF
BT AND T (ME'UE JUST USET THE LAST
b cp £ :COLUUR THEN REPEAT THE
HEF JF WOKRLTLOI ;RFEIIFI\{ZF, NTHFRWISE MWEYT
& I HETSEE -BORDER COLOUR.
Np

"he table 1 gave you previously where the product of depth and
w. or stripes should reach a constanc in eorder Lo Eill the
:creen 15 usually good encugh tor low numbers of stripes, but
or higher values we must use a more accurate tormula, as
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necorporacted in the demonstration program. Now we have that, to
ivoid Flashine,

1€ = stripes » (117.% + 26 % depth) £= {a
anscant 3

rhat constant is given ny the table following:

dzins Sunply

50 Hz b0 Hz |
ocation of | Borrom 16K SLB00 45664 |
-oucine in - +
1AM | Tap 32K f SROO Y083

lence for & given number of stripes, N
ill the screen,

, and a constant K, to

IEFTH = {(K/N - 117.5) /26
Aore that deprh should always he non-negative, so a Tine
F 5GN DEPTH = -1 THEN LET DEPTH = O

:nould be incorporvated, as in lime 110 of che demonstracion, if
here is anv chance af depth being negative.

ismember to adiust the =scart address in line 40 and the
onstant K in line 500 1 have included lines 200 vnwards a3 an
:xampie of one way to save and load the program and routine
ogether.

O REM MULTICOLORED BORDER
20 REM DEMONSTRATION
£ REM =) DAVID M. WEBB 1983
40 LET MULTI=&A5348-468: REM STa
RT ADDRESS
S0 LET K=68500: REM CONSTANT F
JUND FROM TABLE BELOW. THIS IS F
IR A 48k MACHIME ON A S0OHZI SUPPL
Y
0 POKE MULTI+#1,0: FOKE MULTI+
'v2: REM FAUSE L.ENGTH
‘0 POKE MULTI+&,1: REM BLUE IS.
FIRST COLOR
40 POKE MULTI+S3,0: REM BLACK I
8 LAST COLOR
i3 PRINT AT 10,2;"THERE ARE ND
W": TAB 22; "STRIPES."
0 FOR A=0 TD 9
100 LET STRIPES=2+A: FRINT AT 1
0,17;STRIPES
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110 LET DEPTH=(EK/STRIPES-117.5)
/26: IF SGM DEFTH=-1 THEN LET D
EPTH=0: REM NOTE THE WNEW DEFTH F
IRMULA

120 LEYT HI=INT (S5TRIFPES/254}

30 FOEE MULTI+37 .STRIFPES—254#%H

40 FPOKE MULTI+3B,HI

S0 LET HI=INT {(DEFTH/Z5&6)

L0 PORE MULTI+SZ,DEPTH-254%HI
170 FOEE MULTI+S3,HI
B0 RANDOMIZE LISR MULTI

Y0 NEXT Az GO TO 9999

00 REM I USED THIS TO LDAD THE

{OUTINE FROM TAPE. ...

10 CLEAR &5347-48: LOAD "MUALTI
:ORD"CODE &53&B-&8: RUN @ REM &3
67 WAS RAaMTUF
220 REM ...AND THIS TO SAVE THI
¢ PROGRAM, WHICH AUTILOADS THE RO
iTINE

20 EAVE "ME DEMOD" LINE 200: SA
/E "MULTIRBORD"CODE &4&5356B-68,46H
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CHAPTER 35
SOUND EFFECTS

“he onlv sound effect available to vou on a standard Spectrum
§ rhe BEEP command, so | thought one of the most useful
nclusions in this book would be a versatile set of sound
outines to enhance vour programs.

"here are threc routines in this chapter, and for technical
pasons they sach sound different when placed abeve or at
sadress 32788 to when placed below that address.

'he reasuon for this is thal the ULA chio (ihe one that produces
he T.V. pictutre) and the Z-8C {the one that Tuns machine code)
ioth need access toe the memorvy chips that hold addresses up to
‘2/6¢. and since the ULA has pricerity and only one chip can use
he memory at any one time, the Z-80 has to wait wuncil the ULA
1as finished. This "waiting" cn the parc of the Z-80 results in
: rougner tone and a lenper average delay between the “clicks™
hat produce the note, causing a lower pitch. Above address
12767, the note will be purer and have a higher picch.

f vou have a 10K machine, then the rouzine will always be
welow address 32768 (vou have no RAM abowve that address). 1E,
towever. vou have a 48K machine, then the routine will nmormally
we ahove 32/6/. and you will get a purer tone. ln order to t£ry
he roueher note {which in my opinion afren sounds betrer),

sou'll need to CLEAR "RAMTUF" below 32768. To do this use the
iirect command:

.LEAR 32767,
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low REUN the Hexaid program, and use option one to enter the
outinc in the normal manner. The cost of this technique is
hat you only have as much room lefr for a BASIC program as
sould on a 16K machine, so bear this in mind when using it.

he first routine vroduces a short "whooping' sound, and if
alled repeatedly in a shorc BASIC loop produces a very
sffective warning siren. No POEEs are required.

AEX.
gl

15IREN LEMETR: 27 BYTES

START LD
RRC#
RRCH
RRCA
LD
i

NECLICK DUT
107
Lh

HELY  DJNl
OEC
dh
El
RET

L

#i, (SCGRH} +TAKE BORDER COLOUR.
E.0

$DISABLE [NTERRLPTS.
{0FEH], & doLICK,
iH
EE FOELAY,
SELF
E $INCREASE PITCH IWTIL
Hi.WECLICK, PHALINLY, ...

THEN EMRBLE INTERRUFTE
(kD RETURN TO BAEIC.

'ou can increase the pitch that the note stares off at {and
1ence shorten the sound) with a simple POKE. I[f "5" is the

cart address,

then

P0KE 5 + 7. [new value]

That '"new value" is in the range O to 255, where 1 is the
1ighest pitch, decreasing towards 255 and finally to O, which

:an pe thought ol as 2536, the lowest pitch and the wvalue in the
:randard routine.

The second Toutine works in the exact opposite direction co

‘IREN and sounds like a space—age "laser shet" above address

yau

32767, or a Winchester "rifle-shot' below ic. Agaim, if 5% l1s
he start address. then you can decreaze the pitch that the
wate starts off at (shortening the scund) with the command.

Jhere the new

EX,
A4BEC

M
43

1

M oga o

POKE & + 7. [new value]

value is as described for STREN.

§L4SER SHOT

BTART L0
RRCA
RRCA
HuLCH
LE
ol

NITILIE QuT
IR

"

+E#ETH: 21 EYTEE

&, (SC48H) sTRKE BORDER COLGUR,
E, 1

1DIRABLE INTERRLFTS,
{OFEH) , A sCLICK,
1
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3 LE B E
aFg SELE DRI SELF tOELAY

L N s DECREASE PiTes

b IR NI NITELIE SEETIL KM EMUN

B £ sTHEM INABLE INTERRUFTE.
g e RETURK TO BASIC

"he next routine is a WHITE NOISE gewnerator. That is Lo say
hat it aroduces a series of clicks in quick succession bur at
ratving and tairly random lengrhs of time aparr. The resulring
ound is a sounc like an explosion or statiec picked up cn a
adio.

‘or the mathematicians among you, 1 have written a
sgseudo—random number generator producing a cyelical seguence
'L 250 numbers containing each integer in the range 0 ce 255.
*aking the Fermat prime 257 ( = 2 to the power of 8 + 1) and
e ol its primitive roots, 2534, the residue of

254)1 madule 257 (0€= | €= 25%)

ninus one is the sequence of 256 distinct numbers used. This
;ane ne illustrated with a simple BASIC program that generates

he sequence:

2 REM FSUEDO-RANDOM GENERATOR

= FREM € DAVID M. WEEBE 1983

0 LET P=257: LET A=2354

‘s REM F T5 FRIME, A IS5 THE FR
MITIVE ROOT MODULO P

0 LET SEED=4TOD

'O FOR R=1 TO 25&: PRINT R,SEE
r]_1

0 LET SEED=A#SEED: LET SEED=5
‘EQ-P#*INT (SEED/P): REM SEED={5E
cD#A)MOD F

S50 NEXT R

“he pzevdo-random number penerator is used in the rourine to
prouwce Lhe delay belween clicks,

"o use the routine. the only paramecter needed is the duration
it the sound. Let chis be "D, and the start address be "W,
"hen

"

OKE W 5 12, INTID f 2563
'OKE W . 11. D - 256 * INT{D [/ 256)

mecifies the durarion, the strandard wvalue of which is 128,

leve is the routine. followed by some tips on how teo get the
uwost out of it. and a demonstration program,
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HEX. tRHITE ROISE  iFWGTH: 46 BYTES

3 5TRRT D7 1D15AELE ENTERRLPTS,

BT L3 f. (SCAGH! iTAKE BORDER COLDUR.

F RRC4

iF RARCE

IF RRCA

e El W _AF? tH HOLDIS SEEM-|

&l ] H

F1RHI L BC. B 0H JBE KOBLDE TURATIGN.

) WETCLIC EX B 8F° jCL LK,

IZFE Gur ibrEH!, A

£id Pl 10

) El aF , AF’

‘B i L.é tLET HL=2343 (52ED-1}

] Lib 0,i

ik (] E.H

i7 #HD A

o3l 5L HL,E (LET Wo=Hl-2%.5EE0-11, SO

D52 SAC RL.3E sHL=2543REED- 294

iFEGG LE BE, 254 jLET Hi=AL+254, B0

i ARE HL.IE {HL=254$5EELD

b LD AL jLET H=HL MODULD 257

% Bkip H

1 IH £, kP

i fEL H

o HOF Lo B,k iSTORE NEw EED I H

£ GELF  IDEC A jBELAY LOCP.

UFD JR I, SELF

i LEC il ;REPEAT FOR DURATION

a Lh fed 0F SiiND,

g O C

LDF I AT NETCLIC

B E! (EMABLE [NTERRGIFTE,

& RET {RETURK TC BAGIC.
L1

farving etfects can be produced by altering the duration of the
101s5e and then calling the rourine within a shert BASIC loop.
Ialues of ahour 64 to 200 can sound like a machine gun, as
own by this program:

10 LET NOLISE=43000: REM INSERT
YUOUR OWN START ALDRESS

‘0 INFUT "DURATION ":D

20 FOEE NOISE+11,D-20&4%INT (D/
2986)

A0 POKE NDISE+12,INT (D/254)

S0 IF INKEY#<>"" THEN RA&NDOMI
LE USR NDISE

&0 GO TO 50
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fou can use the program to experiment Wwith other durations,
wlding down a key to hear their repeated effect., & value of 2
gunds like a light aireraft im lewel flight; a value of about
0 is like a moterbike cruising on open roads; a value of
00-260 sounds like the starting woter on a car. Higher values
:an be used for explosions.

Obvipusiv we cannot hope te exactly duplicate the real-life
ounds described above. but you will probably find thac the use
L text or graphics illuscrating the source of the simulated
:ound adds to the realism of the effect {(e.g. animating an
ieroplane whilst simulating its engine noise}. This
iemonstraction program will show you what 1 mean: don't forget

o alter the start address of the routine in line 30!

|0 REM WHITE NOISE DEMO

20 REM @& DAVID M. WEBB 1983

50 LET NOISE=45000: REM START
ADDRESS

40 FPDEE NDISE+11 ,220: FDKE NGI
SE+12,0: REM DELAY OF 220

50 PRINT “A DAY IN THE LIFE OF
A CAR...ww."3AT 10,12; "START! ! !

40 FOR A=0 TO 3

‘0 FOR B=0 TO 7+5%RND

50 PAUSE Z: RANDOMIZE USR NOIS
E

T3 NEXT B

100 IF A<>3 THEN FAUSE 205+50=R
ND

110 NEXT A

120 PRINT AT 10.12; "BRDOOM™

130 POKE NOISE+11,2: REM LENGTH
oF 2

140 FOR A=0 TO 400: HRANDOMIZE U
SR NOISE: NEXT A

1530 FOKE NOISE+11,9: FOKE NDISE
+12,12: REM LENGTH OF 2540

160 PRINT AT 10,12;"SMASH!!IY
170 RANDOMIZE USR NOISE

1BO STOFR

L0 SAVE "NDISE DEMD" LINE 2Z210:
SAVE "NOISE“CODE &5000,48

200 STOP

210 CLEAR &4999%: LDAD ""CUDE &5
200: RUN
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CHAPTER 36
PRINTER CONTROL USING OUT

‘ou mav hawve scen menllened on page 160 of the Speccrum manual
hat the printer is addressed by pert 2531, I will elaborate on
his.

'our Z¥ printer cam run at three speeds; fast, slow and zera.
“he stvlus which burns away the aluminium ceoating to reveal

he black backing of the paper can either be on or cff. The
:peed and scylus scacus can be conrrolled by OUT-putcing a
wmpber to part 251. The output perc is 'latched', that is to
:a¥ chat once a value is output it remains there until the next
me Ls sonk.  For example, If vou turn the prinmter motor on it
11l ztav on until the valwe to turnm it off s sent, whatever
he Spectrum happens to be doing in the meancime.

"he command to eperate the printer is

WT 251.H
ind here are the values of H and their effeces.

L is probabkly not a good idea to leave cle stylus on for toco
ong, or overheating may resuldi.

VALUE OF v [ EFFECTS ki
128 Motor fast, Sctylus on.

0 Moter fFast, Scylus ofE.
130 Motor slow, Stylus on.

2 Motor slow, Stylus off.

A _ __STOP
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nave included a litrle subroutine which can be used as
-omputer—controlled line feed.

fO00 REM KEYBOARD PRINTER LINE-F

“ED CONMTROL SUBROUTINE

010 REH PRESS AND HOLD DOWN L F
IR LINE-FEED, X TO ESCAFE

f020 IF INKEEY#="X" OR INKEY$="x"
IHEN RETLUIRN

030 IF INKEY#$="L" OR INKEY%="1"
IHEN OUT 251,0: GO TO 9020

040 OUT 251,4: GO 7O 020
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APPENDIX A
A LIST OF ROUTINES WITH PAGE AND LENGTH

ongthibyies) Page
Getting Started
Mystery routine 39 11
JOUTINES FOR THE ATTRIBUTES
:CREENOP (rectangle) 95 19
:CREENOP? (whole screen) 27 22
nverse rectangle 8 23
‘ull-screen inverse 9 25
Right/left)}~scroll attribute rectangle 81 28
tishtscroll attributes 34 30
wottscroll attributes 34 30
Down/Up) — screll attribute reccangle 103 31
lownscroll attributes 24 33
Ipscroll attributes 30 S iy
SOUTINES FOR THE TEXT AND GRAPHICS
RIGHT R {right /left HRectangle scraoll) B 14
.EFT WS {Whole Screen) 33 41
AIGHT W5 33 41
i¥ R 108 F,
IDWN R 109 43
TP WS a7 45
IDWH W3 89 46
‘W LEFT 113 %1
W RIGHT 115 Sd
W UP L5 57
W DOWK 116 T
tIGHT PEEL-OFF {Carpet rell CL3) T8 63
.EFT PEEL- OFF i b4
dirrored Secrecn Characters 19 6
dirrored UDG Characters 33 o4
LIGHTSHIFT CLS 40 69
ADEQUT CLS 473 i
SYSTEM YARIABLE ROUTINES
Forcing an error report. £ 76
thifting graphics to the printer buffer 16 D4
ROUTINES TO REPLACE BASIC COMMANDS
SCREEN $2 129 105
PAUSE MK.2 25 108
T IMELOCE o 199
ITILITY ROUTINES
PROGLENGTH z 13 111
TARLEWMGTH 13 112
‘REE 13 117
{ENUMBER {lime numbers only) 37 114
JASE CHANGE 7 116
‘IND AND REFLACE 81 119
.INE DELETE s 122
‘ULL RENUMEBER 411 125
TRACE 16 114 132
TRACE 48 118 133
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LNHANCING YOUR PROGRAMSI
;EOSCAN1  (Kevbeard routines)
‘EQSCAR2
EQOSCANT
FOSCANLG
EQSCUANS
JPERPLOT 256192
‘APE RELAY
JSTEN
PEAK
JULTICOLOURED BORDER
1REN
ASFR SHOT
JHITE NOLSE

Lengthi{byres) Fage
48 138
25 139
28 140
36 141
&9 14]
68 143
27 147
78 150
64 151
E8 163
21 167
21 167
48 169
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APPENDIX B
USING THIS BOOK WITH THE MICRODRIVE

niormation on the Microdrive became available st too late a
iate for inclusion in tha main text of this book, so here it
S
ilthoush the increase in specd when saving short blocks of
nachine code is megligible, the Microdrive does have the
iavantage of caking leess time to find che code when lpading it
rack than for rape.

“he Hexaid Program in chapter one is easily alrered to SAVE and
JAD machine code on a Microdrive carcridee by making the
ollowing changes:

{hore K is the Microdrive number.

115 PRINT "Insert cartridege and hit any Key':
IAUSE O

120 SAVE * "m'':; K; nf CODE A, val ajf

telete line GBO

370 VERTFEY * ' "m'7i K3 'ngk CODE

30 PRINT "Tnserr carrridee and hit any Key":
*AUSE O '

00 LOAD ¥ 'm'':; K; n$ CODE WAL AS GO TO &80

"he SPFECTEUM SPEECH program in chapiter 33 can be altered to
{AVE speech on Micredrive K with the line

00 SAVE * 'm": K; A$ CODE ST,LE

lsing a Microdrive to store bhe speech will speed things up
conslaerably, due to the massive length of such blocks.

would like to draw vour attention to the list of system
rariailes for coping with the Micredrive, Network and RS 2372
nterface on page 47 of the ZX Interface 1 and Z¥ Microdrive
panual. In marticular, you can change the colour assumed by rhc
wrder during input and ourput ro rhe inrerfFace by the command:

MKE 23750, (colour number(0-T7}),



APPENDIX C
FURTHER READING

n this book 1 have refrained from attemoring to teach the

-eager how to program in machine language, but have instead, 1
shown the wast I[ncrease In speed and power over BASIC

I have endegvoured to include

likely to noeed for

ope,
at such an ability can offer,
Basic programmer [s ewer

sl the rovtines s

trogram ennancement, but it you would like to take the next
pgical scep and begin writcing YOUR OWN machine code then I
sauld recommend rhe Melbourne Heouse book. "Spectrum Machine
Anguage For The Absolute Beginner".

"he book takes vou gently through the elementary ideas behind
rachine lancuage and an to a thorough working knowledge of ir,
Wiminating in the step-by-step development of a fully -
ledeed machine code arcade game.
shile the above-mentioned bock adopts an infermal approach Lo

racnine languape with special reference t2 a particular
:omputer, if you want a4 morc clinmical and technical approach te

irpgramming the Z-80 in gencral then
"Programming The Z-80" is to be recommended.

lodnav Zaks'
iL can be rather heawvy going lor the

e warned. howowver;
woinmer and 15 more appropriate as a reference aic to a fluent

nachine language programmer.
interest to the reader who wants to know what wmakes the

tlso of
ipectrum tick (or should I say "buzz') is "Understanding Your

:poctrum” by my colledgue Dr lan Logan znd punslished by
boock explains concisely the rudiments of

d:lbourne House. This

nachine language aund goes on to delve into the 16K Rom aad

rveal some verv useful details on how the 'operating systoem!
it to vour advantage.

+torks. and how to use

*
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SUPERCHARGE YOUR SPECTRUM

REGISTRATION CARD

Please fill out this page and return it promptly in order that we may keep
vou informed of new software and special offers that arise. Simply cut

along the dotted line and return it to the correct address selecled from
those overleaf.

Where did you learn of this product?

[ 1 MBgazing. 90, WhIERONBT .. .oosicaissnersaove iave s
(] Through a friend.

[} Saw it in a Retail Store

[ TOther PIRast Sp8CIlN. & . ivcisaiisiicirineisnadasviesiea
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What age are you?
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We are continually writing new material and would appreciate receiving
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Good [] Priced right
Poor [ ] Overpriced

Please tell us what software you would like to see produced for your
SPECTRUM.
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Address
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