CENTURY
LCOMMUNICATIONS

LX SPECTRUM




Copyright &7 Peier Mosss snhd Broen Hanoosh 1584
Al righty ressrer

The authors gratstully sckniwiedss 1he parmimsion of Sinclair
mmhmmiwighmi-lhmh
X Specirum Handbook peges 173-176 and 183152

Furnd prublishad in Grest Beitain i 1Dl
This ssdtion published in 1585 by Book Club Assocabes
By arangamand wiith Cenbary Communscations Lid

Gratelul schncradidgenan i Bacaby graan 1o Sincleic Assasrch
Luﬂldhrplfwuuhnumhrnhﬁngﬁﬂim:
SRDLAR, Tx, DG, P, Ful SPECTRuM, Fa sCRaDRnt, Ix
INTIRFALCE, IX KET, X PRI TER. Ix POSWER SUPPLES.

Prarvisd o Grom @ramin

MICROGUIDE

FOR THE

ZX SPECTRUM

Professor Peter Morse
Brian Hancock

GUILD PUBLISHING
London

e F oess sd 8 hesoock




ALPHABETICAL QUICK REFERENCE GLIDE

Tres lbliie. wtuch o 5 phphalsissel ofder, well el e s 0 el
rileere Boy (REFRMT T2

e COOH ol e charsomes
tha relgvang SECTHCN in Pan C BASC Sismrmary

CONTENTS
Alphabateesl Quick Aesrence Guids

Part A
Spacial Keyboard Festures

Part B.
Character Set and Codes

Part C

Basic Summary

Dperating Commands.
Garersl ISrucispns
Graphics

Colour

Sound

Input - Dutput
Trigonomedric Functsons
Murmeric Functsons
Saring Fumclsong
Arithmatic and Logs

PNBEIUIEIEY ¥ vaisEssinf

2E=

M
o=

1
F
k|
4
&
&
7
&
B
o

FEFEEED

Part D.
Errger Codes®

Part E.
Hints and Tips

Part F.
Memory Maps:

Part G.
System Variables®

= N e e O e R A B Bl B el e P B el 0 O e i P’huh.ﬁiu*uau'[

ENECUNENEEE aNE TS

=
-

The Ertears @e greehsd to Gircles Ressasch to
DTRG0 Sl ik el

= |
-
LY T-T"P

L




i

;z-zsggfsggsgs’ag

858

al

f

e
Rl 1]
TE?
EL ]
hl-]
i
FL]
il ]
7 it
i
hr )
ol
L)
T
JiR
Lh ]
Bl
LE ]
b
EEr
ool
Fr. -l
L]
115 ]
]
o
e
gy
(1 ]
L]
Th
n
M
»
-
n
=
k]
-
[ 1]
&7
al
]
-
£
L 1
]
]
1]
Bl
v
B
L]
¥
1]
3
-
s
]
iy
LFi]
B
L)
Err
]
o]
ey |
]

]
]

- OO o i P P ol 0 Bl e u.ﬂﬂ}ﬂumuu*‘upu.qqp.‘

PART A
SPECIAL KEYBOARD FEATURES

EEVBOARD MODES

Wihan inpulting (kiying iR prograen s B peaiilios B T e
anliy m erleia led ey & Cofsdir G | ranai. Than Ao o s el ilindd
By tha Bashing cursoes Fﬁl@ﬁ?ﬂ

The [E] mode (Keywords) and [L| iLemers) may be used
ursshifiesd, with CAPS SHIFT or wech SYMBOLS SHIFT. Leters ol
(i ] bt are bovwer Casa ith CAPS SHIFT ey s used or
(i ] mocke used The || mode (Capitsis] s obismed by
prosseng CAFS SHIFT amd LOCE simgRansousky and @
identcal o Bhe L mods apart frem produ copetaly juppar cisa|
insinsd ol krever-cins ttere. To relurn 16 | moda press CAPS
SHIFT armd CAPS LOCE aimsulaneouily

The [G] mode (Graphics! scomses the graphics charsctars
and may be cbisred yseyg the GRAPHICS by s an ofi-oM seinzh.
Press CAPS SHIFT ared GRAPHICS wmullansously 1o anber r&]
meocin. Repssat 1o cancsl

The [E] mode (Extewded! is obiained by presseg CAPS
SHEFT and SYMBOLS SHIFT simultsnecusly and lesis for pne
chardcies oty It mrp b used unshifbed, wesh CAPS SHIFT co weth
EYMIBOLS SHIFT
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CONVENTIONG

n, moop
MieMiliel SWpOEEann

L]
FNm AEprEssean

.
AEpreRicn [FIFing OF Ruwman|

W
wisnabla neTE

indicaies 8o optional dem

Mumarc varisblay are firel chiaciar o loter than any sighs:
nuFnan: charsstery Siring vanablos aro & lemes foloeed closs by

L4

BECTION 1
DFERATING CONBANDS

BREARK
Interrupts operabon a.g. sssogton, preier

CLEAR
Clgary variabiog

CLEAR n
Changes postion of RAMTOP

CONT
Canfifss sxistition shar BREAK or STOF

DELETE
Allows dektson ol Charsobes

EDNT

Allgwes editing ol current line sndicated by > cursor. Copies line fo
boflom of scresn. 7 ] keys conbrod = pumor movemant in
PrOgram. -« beyy move mode cumsors slang the line.

ENTER
Line antersd smio program

GRAPHICE
Py ivio graphics mode

LOAD =
Clears progrem sl axisteg variabli and loads program spsci
fledl from Eagen. (Wiring My Be ° " @ which case tha liret progrem &
Inadad)

LOALD & CODE nmn
Loads m byies inbe mesnory siafing of address n

LOAD & DATA ¥V
Losds specified serey (sinmg or numanc| sdo mamsang

MERGE w
Marges program a with the one aleady & remory

NEW
Chsry program Gnd wariabbe

RUMN =]
Runs program |stsrting af line nl

BAVE &
Ssves program e wariabiles on fape

SAVE w LINE n
ﬁmrmmm.qummmwmu
n

EAVE » CODE n.m
Savwd M Dyled aLaflinsy 8 addeoss n

EAVE & SCREEN
Ewvad the [HCOUME ON laps

SAVE s DATA W)
Swew apaciied armay (siving of mumaricd on taps

ETOP
Siops program acecution

VERIFY o
Warifies progiam specified hin been erved of LR

VERIFY a CODE nm
Warifimn bytes Bave Baan saved on Lepe

VERIFY & DATA V)
Wevifiss arfay specifed has been saved on tepe

SECTRON
(U N AL

iColosi) wpaiales maliple siaiemenis in Bre
Exmmrple: 10 PRENT : PRINT - INPUT A%




DATA #7182,
Gives dats #sme within & program (sss READ)

EF PN
Linsr-dafinad honctssn dalinibos. B mus be Tollowsd by tha nams
Ininghs lattar] of tha ibing or nemans: Turcton sod tha definition

Exampls: FBey=x]3+ytd+2fh

(5. ]

Calli ug the usar-defned funciion Msgements snclossd in
LoFTE T

Expmipls: (a8 sbovel FNsl15.7) would give meell of F+8% T,

D84 W [SinLmi

Aasarves wiorsge spece for an srray V. Momaernc array ol & Fows
lend m columne|. Sring armay of n airings each of langth m
Examples: DIM AS[15] resarves orege hor 3 sbings. asch of
length & charsctari. DiM Bid, 6] resanad Siodsgn Tor & 4 row anad §
Colurmin ramens By,

FOR ¥ = n TO m [ETEF i
¥ & singls lefier, infligles & loop.

MNEXT W

Complatis the oo

Exwmpls: FOR A = 3 TO 9 STEF 2
|body of loopl
HEXT A&

A weill tnks waluss 3,87 snd 50

GOSUE n
Go W subrouting ® s n

RETLURN
ﬂﬂwnﬁmn#wﬁiiﬁﬂﬂlﬂifﬂﬂmﬂﬂmurﬂlﬂ“
ik Enmadiataly Mollowang he GOSUE call. Mist nol sater

wubsroutahe accapt Trom & GOSUB call.

GOTO &
Trarafera conticl 1o hne N
Exssnpls: GOTOD 100

F & THEN e

Exsculis dlatemant whan the conditon i mel. (Thers may B
wirvieal eimars and logical conditions|. H the condson m inee the
command lollowing the THEN i axscuted. i the condition is not
irue cosingl passes 10 the need line.

Expmples- IF X = 0 THEN PRINT “ZERO™
Fx>=§0RNX <10 THEN GOTD S00

PALSE n

Makes progrim wall & igecilind lirss 7 = 0 wails fof o, o = 1o
EEDS waits A S0 eeconds UK and B0 Secomds o LS. Prassing
pny by cancals FALISE.

PEEX &
Retures the value stoned in the memony location n

IPOHEE in,m
Geaores the value m in memary location n

READ WY (5L W2 [$1....

Allocates vanables the valuss epecified in DATA scEemants.
Exsmple: v0 READ & B C

100 DATA b, B0, 300

Will gassgn A = 100, B - 200, C = 300

(REMA
Allireci iarsuaika 15 B iiseeted, anytheg 1ollowing BEM ig igraned

try Ehin GOt
Esamiphs: AEM®*Dras Miture"™"

RESTORE n
Makes subssguesrd BEAD sisiemards obisin dats from DATA
wsiemants after kra n.

USR n
Cails the machine code rowuting Baming at line &

SECTION 3

27 linas wish 32 columng svailable,
Each characner call consais of B by B plaisls
255 horizontsl points ard 176 verlical poinis

CRCLE nomup
Drewn @ cwcle centre (nmi and redius p

D nomd ol

Dr-lllllrl-rlln:llrl:-rn previcas specified poend 1o a point relaine n
arad m verticsl [lurning through angie p radians

lantsciockwns i p |

FLOT n.m

Plots: & piosl
Dot ol PEE iy iponkal
D=y =175 vl

PORNT il
Rsturns O lpaper colour| or 1 dink colour] of the plesl (rom)

1




SECTION 4
COLOUR

The pechuse in divided wdo 768 (24 lines of 33 oolumes) Charscher
el

0 blesk FI ] 4 gresn L L
1 blua 3 magEnta 5 oyam T wehile

ATTR [sm)

Gives colowr witributes of the chamcier cell |nm]
D mn = 23 {linasl

0= =< =31 [columng

DADER ©
Maisn border apacified salour in = 0 12 T)

BRIGHT n
Cotrols bighteeis [ = 0 nosmal, n = 1 beighd, m = Birgsgparent)

FALASH &
Cosirols Nastang (n = O noemad, o= 1 flash, m = B na changal

INK n
Makss ink Horsgroursd| specified colpus n = 0 e 7, h = B
irenaparent, n = 3 conirast]

INVERSE n
Comirols dot pattesns jm = 0 normal, n = 1 Everssd

OVER n
Cosfraly overpeinging In = o mormal m = 1 misngh

PAPER m
Makes paper [backgrownd) specifssd cobour in = 0 ba F.n = B
tramsparent, n o= 5 ooevirsst]

DSt Cobos

Colowred Mashing programa ansd charsSiars prided Detvesss
quoles can be obtaaned by biying i programa uisnhg (ke E mode
o directly control the aftcibutss of the charester antered. Lok
numibers arg urdailpcted

Mods E ke & - 7 gowsa PAPER Codour
SHIFT kiya @ = 7 gl INE Colous
SHIFT kay 9 gresa FLASH on
SHIFT kiry B gress FLASH of

BEEF nm
Produces sound ol durafion i asconds and peieh Mo GEnoMNEE
wbiee [0 Dabowl Middla C dm = 00

Chears the screan

=g
Prints o1 copy of scroen on fho peinies

N n
Raturms the Byte resd from UD post n

OUT nm
Wites valus ™ & D ponon

INKEY ¥

Raads cunent inpaun charecter. Does nol wait hos by 5o be pressed.
Exsmpla: 100 |F INKEY § = = THEN GOTO 100 wails for you 0
press & ey

BPUT ¥ (5]
Imput numasnc [or siving| warishle from the keybosrd

BFUT LINE VE
Alleeard #resg variakds 13 b Epul wethoe Geles

LIST [n]
Displays picsgram [Slaring from e nj

LLIST [M]
Lists prograem on peinber |starting frome e 0l

LPAINT (o) Lol Lol [TAD n]
Prints. ol on peirder (see PRONT for detsds|

FRINT &

Allgcstes & sbream numibsr 1o U0 devices
#0 = ey

@1 = liney FI. 73 on screen [keyBoand)
B2 = linid 0-77 o ScheEn

#3 = prinker

Examgils: PRINT #1; “Spectruim”

DPFEN # &, “deviea tyipa” CLOSE & &

Used b0 route oF Pe-roube outpul o speciling divess bypsss

n = ghaamddeace NUMBER

davice types K = keyvboard

B = ECresn

B = primier

Example: LN # 2. “p° Make desice 7 (sorean) § printes devics
s output 1o gcresn is resoated B0 posder. CLOSE @ 2 resels i

FRENT [a] [e] [:al [AT p.m] [TAE m]
Wils Of ECreEn

2 B Do el =1

AT codurming B = mec =31

PRENT &
Priviy putt valie of naemens wariable &




FRINT B
Prints out vabse of stirg varable B3

PRINT ~VOLA NAMET
Priets 0ul whalever is wihin The quobis [inverted commid|.

A wamioston (]

Batwsan iwo Aema couses the prnting of the sscond iem
irenadiginly aftes Tha tirst

Eamimgple: PRENT A%B

B e )

Baivwnen two fams chusss the prinl position io be sbaad on is
isaat one placel b sithar column 16 oF 19 the naxi lins ST
Exempla. PRINT 8B

An spostrophs [}
Causas print position 10 skl o the mext ina

TAB C;

Miowes the print posiion to coloma L W fhis wisabd involve
BEck i@ moves on o0 the el line

Exaenple: PRINT TAB B “MAME": TAB 15 A%

PRENT AT L . C
Miress the print position o line L asd column C

PRINT
Lassss 8 BDilssnk

NA
Fow the LPRINT instruction, TAB weorks axaectly a4 PRIMT TAR
LPRINT AT L.C i conweried ba LPRENT TAB €, snd tha numbar of

rahara = degresa * FYIBD
pg PRINT TAN (5 * FYIBD

SECTHIM 8
MUMERS. FUNCTIONS

ARS n
Abgoluie walus ol n

BN n
Fule bsrry rruimines & inta checimal

EXF n
Expnantial n [Le &)

INT n
integer of m (rownds downd
Exurmples; INTEZT = 2, T =271 = - 3

N &
Matural logerithen of n Le -I-n-g-nulnnl

L]
(R ERL r i

RAND [n]

R numbar seed

i batwman 1 and S50 gives 3 260 sequsencs of rancom numibes
In determines stat positiond n omenied lor menal gives 8 difsent
il of ramdom nembers esch lirs

R
Rahsrd & sandom number bebasan 0 and 1

50N &
R#uend 1 f n m posfees
1 I T

=1 il 0 W egelive
H0OR n
Saquiie rool af n

SECTION 3
FURCTEONE

Is al cha

a mel reCters in QuoDes.
Examples. “SMITH®, “FROGOT-, =7~
Thet il string = has no charscie.

Bring warimbis

:uﬂhmmlnm.h:mmuaumgh“mmn
fmgn

Exampls: I

Gtring srray werishls

B an arrey of strings. & siving vasiable mue be dimersioned,
Examples: D9 W 84) saves storsge e & afrings sach 4
charstars kong

Difl A% (3.4.5) poves wioeage for & string drriy of 3 rows and 4
oohiffhd, sach siring heveng up 10 5 characiem




Subatsing
hmmﬂmmﬂlmﬂmmﬂmmumﬂmm
parant gireng, Adso called & SiFing shos

- g = “COMPUTER", AE {3 TO &l = “PUT", AR(T TO8) =

s tha joéming fogethal of snmgs .
[Exsmpis: A% = “SPEC"_BS = “TALMA", A3 + Bf = "SPECTRLIM

Siring comparison
May ba dons using any of reistionsl opseaicss |see 10

=L
Charactar of oode n.
Examgile: CHRE 96 gives “[°

CODE =
Coda ol firsi characier of sing A
Exampla: CODE “LAST® = CODE "L" = 76

LEN s
RAatusira kengih of sfrng & @& the nembes of charscters in the

wlring.
Exmmpla: LEM “SPECTRUM™ gevea B

GETRE n
Convarts & nismens sspeasdion n oo 8 sinng
Enmmpte: STHE (34) geeaa "3.47

WAL »
Converis sinng sxpridsnn ovd numenc
Exgrmple; VAL “SOANET givea 4

VALS »
Corwerls & 1o & #IFing expression isirips off quobes).
Example: VALE """ME""" grea ME

SECTION 10
ARITHMETIC AND LOGEC

ARITHMETIC OFERATIONS

4 pddiion

* ey lliplcation

1 sapashanlion

— AubAraETio

¥ diviiies

Exgmpli: 2 1 3 P =2 x2x2=@8

RELATIOMAL OPERATORS

= agusl bo == nof squal 10
o leng thae = graFer than
<= leas than or egual == greaser 1han of egual

L

MUMBERAS
Ars ghored 1o scoarscy of B digits and rebureesd 10 B BOOURCY
of B digits

Largesi number 16, Smallest rumiss 4 = 10 {anytheng smalier
bsken as gerod

Sciantific jor £l nolatean
Examplos: 1.73E5 = 1,73 = 105 = 173000, 2.56E - 7 = 286 = 107" =
(CISH

LOsGH AL EXPRESSIONS

ANID

Combines fal#lions 4o thal lcondaion 1 AMND icordilicn 20 s anly
TRALE whan both conddions ars tres

Exampla: IF & 5= = % AND = < = 10 THEM PRINT “BETWEEM 1
AMD 07

If PuEmar Opaneions In siring operaions

a4 M Bl
& and B ailh==1 =k AND b ™ il @tFingl
Gidb =0 b=

Logically geves inverse of an axpressson
Example: IF ROT (A Bl THEM PRINT “NOT EQLMAL"

Im miamars opsrstions

T 0l a =0
oY & {1i|'ﬂ

i

Combines relabosn o 1Bt joonditsn 11 08 lcondaon 20 s TRUE
whan aithar [condtion 1) of [condilon 2 ls tres lor both iruel
Examnple: IF & o 13 0OR * = 19 THEN PRINT “NOT TEEMAGER®

N e dper ol i

_Jrdb <=0
X {-.uru

EXPRESSIONS FRIORITY

b @ik g &upreesinm
functions

B poriEion

T o T TR
muliphcation

i N

pddgion end subdraction
mipaslity and inesgualites
Iosgecal inremraicen

loagecal AMID

losgecal DR




THEN, s w0 Gn
This Defurrices

FART D
ERROR CODES

Thie repart Bid & codke niamber of lener |20 thal you can reder o tha

tabdal. & bried measage sxplaining whit happered and
Eha line Frumiber snd slalermses nember withis that ling whers 1
slopped. UA command is shown as line §. Within & lina, statemnan
1 ia &1 tha beginning. steemant I comes afer the lirel ceion of

1
of CONTINUE depends very rmesch on the

fepety. Mormally CONTINUE goes 1o e ne and @stemant
specified i the et pepon, bt there are Besepiions with repons 0,
8 and D

UM BNCEE P repart can HEUr.

Hers in 8 lalle showing all the repara. [ also ialis you =@ whsl

Code  Maaning Sibastiond

] 0K By
Sutcesstul complitian, of ump o s
lina rrumiber biggar hisn Sny sxisting.

Thisg ropoet doss il changa the line
and gistemant juiFpid 1o by
CONTINLE

i NEXT weithout FOR MEXT
This conirol variasbie doss nof axist it Jurmping Male &
thas nol bean St up by 8 FOR L= LY ]
saseenanl] bt thee m an grdinary COMeTHOn LU
wisrialiba wit® el garme namrs

z W riaboba ot Bound Sy
Fof & #irmple vanabie this sl happan
il tha vaiable i ysed Befone il s
s mnaignad 1o im @ LET, READ or
INPUT sistemant, aded tnoem iepe
nr-rmm;F-DHmumlmFuu_
siibscripbed variabla i will happen if
tha sarishie ik uiid bafong f Fog Been
dimangioned in a DIM staisrrsesnd or
ioaded from laps.

: | Basbaacrgrt wrong Subeariphad
A subscript is bayvond the dimansidh wATiNDeE
of e array, o thare are the weoag 'Ilr'llrl_h
meamber ol subscripis. I the subscsipt  Subsirings
i gl 0F Bagegesr Than 5535, e
wrror B will pirsulie

g H‘I‘hpu‘hn-ullnmqhmhh LET, INPUIT, FOA,
Enmputer for what you Sfa irging o iR, GO SUB,
. H the comgunar really seams bo be  LDAD, MEAGE
UK bty e, you My hiee o Soirenmes

Code Maaning

clupr put the command ling wuiing
DELETE wred then dalals & progeam
Vs oF D Iwwiths Tha anlintsn of
putting them hack alterwands) 10 give
voursall reoem o mansseers vwith —
sy — CLEAR

Chat ol scrman

&n IMPUT ssamant has ied o
ganarste mans than I3 lines in the
|owenr hall o this screen. Also cores
weith PRINT AT 22

Bumbsar 104 big
Cabeulations Fave bed 1o a resmibsss
graaar thae abowt 1

RETURN withowt GO SUB
There has been cew g RETURN
than thene were $0 LB

nd of file

STOP wiarbwrmeeil

ARses Whid, CONTIMUE will musl repssat
e STOF, Bl carnias on wih the
wlatamant §er, of need ling sHar,
ST

This argumssnt bor s hancEan i e
good for some neagon

et aart of rasge

Wi an misgar iv reguined, Tha
Tlulﬂngpuuﬂlrgun-ﬂu:mﬂdtdm
ihie neprest inbeger [ [Fw o OulSe0E §
pistpthbe range then ardod B iesulis

Fonuenes in BATK
T 1t ol tha {sring) argurmed
cherird ol lorm @ vled Bepremscn

diiring

INPUT, PRINT AT

By anghmaets
Dewrmenn by amrg

Lol

RETURN, Mo
STOPF shabarif
bafues a
pabrgarhia o

Ml i, BOL,
S WO Oy,

STOR

SO0, LM, ASH,
BLS, ISH Dwilh
Bing
wrgrImant|

LN,

AN DORMLTE,
PORE, DM, GO
T, G0 SUB,
LIST, LLIST,
PALUISE, PLOT,
CHRAS, PEEE,
WIGR fwith
re i el
argurmintl

WAL, VALE




Codls  Massning Situstions Camis  Mlasrarnig

BREAR - CONT repests LDAD, BANE, BREAK into peogiam
BREAE was prassed dunng sams VERIFY, MERGE, BREAK pressed, this is deiecied
pariphars oparsiion LPRINT, LLEGT, perean iwo siatsmeniz The e
T bahaviour of COMTINUE aftes COPY. Also ared gimiemant nisn bar in hs repsart
this repat is noemasl in sh & Fepasis g Hra ralar bo B sisiemant balons BREAEK
the simipmant. Campars viih report Eoemputer avki was prossed, et CONTINUE goes o
L proll? @nd pii tha wialamant aftes |slioeang for any
by M, SPALCE o+ arnpa Bo B om0 iU does not
STOP ] ey SLEETENS,

Ot ol DT READ RAMTOF no goosd
Yo have triad {0 READ pait the el This e mibeer spacifeed for RLAMTOR is
of the DU TA ligh wher Do big) or S0 amail

Arywnlicd fila nsma Stetement loal
SHNE wrth rleni @Dy O loinger Juirsg IS @ dlinaiesesl that no konger
Hhar 10 chb SN RETEl,

B roors Fa ling v iled wtFemm

Thaf i Rl @nssugh room ke in

Py Do scoomeniocdals e Frisey

program line FM without DEF

Lser-dafined function

STOF in INFUT

Soma INPUT dets sterned weth STOPF, Farsmates ssror

o — o= INPAUT LINE — BREAK was Wrong numbar of sguments, or ona

. o Ehisn & This werong type {esring

Lk the casa with repors ), afer ieitad o reu M o vicn weraal

raport H CONTINUE will bahave

marmally, by mepeating tha INFUT . Tad# losding sror

it i fil oon Eapess weeinn owrsd] Bl 1or SDima
reEsnn coukd Aol e rasd W oF wodld

P writhout NEXT nial variby

Thisrs weii & FOR |00 0 ba exscurind .

i Yimas Da.g. FOR no= 1 TO 0h and

Tha eoi reEporcding SEXT gratermen)

el o D Powind.

vt 1O dwicn

Iniwiled colour
Tha nurmiber speecified =@ fol &n
appropriats walus.




PART E
HINTS AND TIPS

Ram Gize
PRINT “aBK" AMD PEEE X733 - 255

A0 Teat

Uinplug tha prister, microdrive and tpe recorder. Munning this
ram gived & cofrect jotal of 1926175

OLETe = e FORE = 0 TO 18383: LET g » ¢ & PEEK b: NEXT &

Execute the cemmand YERIFY "CATALDG™ snd run ihe isps
Progrems and Bled will ba lased.

Autn-Sawe
Makn thi liwl progeam ine n SAVE “program name”. Program is
sl whan e

Auto Fun

Uss SAVE “program nama™ LINE atent lina.

Example: SAVE “sctostan™ LINE M

Progeam will run sutomatically s loaded Irom geven Bne

Sepmutng Program Mol

Spaces in liited programs are obtsined by beying &
line number SPACE ENTER

Oinly tha Bess numiber will appsar in tha bsting

BCROLLY wian
Inatned of using LEST n, entesr § virbusl ke sumbBarc ona bess Than
thi reguired line snd press EDT 1o bring dowe (he e
Exsarmple: n — 1 DNTER EDIT

bt -sEnimmand braa
Mever slar with AEM. Cais with loopi cosimneng condebang,
multi-slaamants dhar can e ressed

Clasiing & Complats Input Lina
Uss EDIT ENTER

n

Bl Bl
inszlude Y0 POKE 73897, 0

PRINT
FRINT AT Lg., clesrs tha scnsan Inom oolumn o 1o ookema 16 line |

PRINT AT I, chears 16 tha and of tha lina
PRINT AT Leh:TAB ¢ cleamn columes c1 o o of e |
PRINT AT |c; "SPACE" delsiss the character af |&
PRINT CHRS B maowes the prinl positicon back cne plste
PRINT CHRS 13 mawes The pried positics o The s of the
meat ling (sama as delimiter|

Dvics numbssry & 0
Ligm FRINT #r. LIST #n, INPUT & n and salect n for the Device

Wharn

A o= 0 s biyboard

A o= 1 is oo tweo lines of screse (F2.20) (alwo called
yboardl i

mo= 2w mrean bees G20

=3

Example: 10 INFUT “PRINTERT" ; LINE A3
0 LET m o= 3 + AR = =¥}
N PRNT & ng-—-

OPEN @ n; "HEP

Dusput in the Torm of PRINT (| in & program can be m-routsd from
sorean |87} w0 prinker or lines 72,23 by neming Tha deviis.
Exmmpla: OFEN #2; "F° naming P lor prinles

OPFEN #2; "K° naming K For s 3233

OPFEN #2; “5° geie back Ba scress

Chpnging the PRINT SCREEN

PORE 78880, & J-oni35 will Mop &hy pristing on tha botiom n
linas

Printing on 23 or 24 lines

POIKE T3858, 1 peinis on 13 lines. Vo must POKE the valye T Back
Barfees tha meat INPUIT, OLS, STOP oo and by rnn PORE 23659, 2

POKE 73653, 0 prievis o 24 lines. Remembaer o sdd PALUSE O or a
repor oversrae will ooour. To print on e 2481k line direstly; Tl
PFeon the 23l

Exarmpbe: 10/ POKE 6580 ; FORT = 1 10 24 : PRINT P NEXTH
: PAUISE 0 - POXE 3658, 3

Current Prind position
Coordinates (line, columal are (24 — PEEK 22685 13 - FEEK
FI6EE. To prasd eeen, asaign io varisbles |, o et

Lant Fial positios
Pinml coordinaies e (oy) - |PEEX J36T7, PEEE J36TEI

Bit Farisrns
Of aevwy character ot LG} on tha phnl scresn o decemal




MOFA A= 03TD 7 : PRINT PEEE 16384 + 3T * || &« 68 * INT{/EI} +
& % n * F5E| ; NEXT m
Ui hinary-decenal coreersasn Bor pamlarm @ Eensry.

Aasatting Cobour
N i
listings. Includs & line
9999 BORDER 7 | PAPER 7 : INE 0 : FLASH 0 : BRSGHT & : CLS
STOR

USE GO TOD 9999

to reEal 1R acresn Bedons listing.

colurs remdin in foros during

Changirg Colous

100 PRINT AT Le: OVER 1: INE a: PAPER b “SPACE"

will changs tha ik and paper colows (ab) of sy cell (Lch without
affecting the display

100 DAY 5% (22,33 : PRINT AT 00: OVER 1 ; INK 5 ; PAPER B ; 55
wall change bk snd papsr colowr over the whols screen without
affacling the digpley. Use o or b = B for Brarsparency.

100 MK a - INVERSE 1 ; OVER 1 ; PLOT/DRAWSCIBCLE PAPERA b ;
5 will changes inkipaper colours of cells plotied or demwn
wathoud aMectng shaps

100 KK & : INVERSE 1 - OVER 1 - PLOT p.g . DRAW PAFER b ;
=y.x changes the ink snd paper oolour of & row or codeme of
colls slong & line from peoint (poal.

Dwin Cossnt
Mk T ihis nasmbsesr of fiems 0, in DATA ststenants. You cem 1l
the program kow many oems © resd using

10 READ Z - DIM IZ] : FOR m = 1 ic I READ Wal : MEXT &
20 DATA 7
3 DATA — [TEMS(I)

Arrary Bire

Programi uiifg lokded arriyd kive o ‘A0 ides of their e’ So
lit tha firsl slemant i & d#ls oF abring arrey be BE sim.
Exampla; DIM & (003 : LET a {1] = 300

DHM u% ChOG, 190 : LET % (1} = CHRS 200

Whan loading the arrays the sices sre determined by
FOR = 3 1o & (1]

L L]
FOR m = 2 10 CODE af (1)

Protecting Programa

10 AEM D) MYSELF 1981 ig profected froem change by POKE (PEEK
TRES < 266 ° PEEE 23638 + ), 0 whech chsnges the lines nambsss
1z @, Then snier the program

POEE (PEEK 23636 + 255 " PEEK ZMIE) n
Hn = &0 80 B3, when sntersd, chengas pravicus linas to & symibal

4

foliowed by 3 digits and puts them i the end of the program
I n = B presvices lines will dizsppaar from the listing comiplelaly.

Programa in Mamary
Programe are hald betwesn PROG (XMI06) and VARS (2362781,
Te ook 88 them byle by byle anter

W FOR F = PEEE FMI6 + 286 * PEEK FIS36 TO
PEEK ZMI7Y + 66 * PEEE Th0W :

PRINT P : TAB & ;PFEEE P: TAR 11

CHAL FEEE P; NEXT P

Progrem length. s byles
PRANT PEEK 73627 + 266 = PLEK Z35J9 — PEEK 23635 — 156 °
PEEE FHEMG)

mamary in bytes
PRINT (MEEK 23730 + 256 ~ PEEK 2373V — PEEK 23653 — 266 *
PEEK Figha).

Timing
Usas tha T.%. frema countes, incremantsd 50 Emnassec Sl the

clock (FRAMES) 10 eero by
POKE 73672, 0 : POKE 23673, 0 : POKE 23674, O

Bosd tha clock shar @ time | by
LET t = PEEK 23677 + P56 * PEEK 23673 4 GESIE * PEEK PIEMM
Dast 1arm 1o b wcluded i enes o 30 e needed, )

Rasd i sgain LET 11 = PEEK 73677 + 758 * PEEK 23673 + BE53S *
PEEK 23674 and laks the highiss vibui (4 somelimes misrasdsl)
IFi<8 THEM 1 = 11
PHINT oS50 | “secants”

Canvarilon

Dsgimal ba Binary

WINPUT A . FORZ = 1 TO B : LET o = INT (02}
LETE=n - 2*d:LET R = & ;: PRIMT AT 11, 18-, d : MEXT Z

1o Decimad
(v} PRINT BN b jcalculaics mode. b is ap ic 8 binary digits).
12 READ X: DATA B b : PRINT X,
3 INPUT X- PRINT X (key in X aa BIN b}
4} INPUT LINE b : PRINT VAL {"BIN"=bE
ftFee binary degris are hamdled as a sining varsblsl.

Mulmipis Condition Testing

U F 3 = 21 THEN IF b = £ THEM IF ¢ = 3 wiich jamps ol as
SO0 84 & comdition i talsa insesd of F 8 = c1 AND b = ¢2 AND &
= 3 weihich s all




e FiFE - HeacEie ki
LT T - PEFIER PN
L JIPe = PRI

Fld FirD - M s
i U - PRETPEEE AT
Fiial Fiesd - e s
FILE JREE1 s CTIEE D

Fld FWE < S e
P TEN o PETTERE IR

i

FITIES
e
FITEE
i
FL - T
L

Fe Sl ]
HU
Ee Eit
J7

I

F AT
et moowssadsie et @A
e 1
ST Al
ETeEDT

s Coed

fefrinsl & Facs

MEMDAY BMAP WAITH EYSTEM VARIABLES

ChuCon Piel 5Pale

Marmary deua
e —

| i il s
AR §TACT
SPA] AT e
F W L WA
Bt s Comisr i
THASKI ] Bl
Pl v ww Blggmyn

LEL

WAELAEL e WIS A A

PR AL LA

PART F
Mamory Aap

S Srwa
ETRIE S kSRR |
PRSTERA R

PeDRERALE (THAAF § DAl

NNFLAY FL N

Bl 4, @Afel oy N RPEE NiE
Al O R e v T e A

UBER (R D GRAFHCS

Cridbghgl | ol Daliid d Vilidg
P & i e

L

i CLELE B SR

Lasimein
OO SRR
ATTRERITES Faf

AT
Fe )
ba s,
i
)

WP
AN T

fre, BRI

FPART G
System Variables

L
Tha symis=m mey crah il & sarishls o polisdl
Pokirg thes warabds wil tave no labirg sfect

=

marmhar n cobamin 1 i the nusbaer of byl = e vnab . For b brptes,
tha Tl ora in the e sgnificant byl To polie & vl M B 8 -l
warishis o sddoens N ouse

FOKE NS - TS8° INTIM TS
FOKE N = 1, INT MOS8

ard o gt i wahse., e e e pesaein
FOKE M« ISETFEEX N - )

i

olen Adedewss Maene  Disilesti

ME  TEAT ESTATE Ll 5 gy e ephosed

LA ] LAST Glures fepwty eGS0 BFn

1 ras 2] P PDEL Tirvg s Slmfeq. 0 & psconad — in RN
¥ & sBoorad in N Arssriced thal s by
mail e Pl G bedore H repesi
Thig arsn oH o TR, bt you can MOEE
o AT ki

1 i |5 REPFER Coiary (s Bk of m nacoired — in BT

WI  FI5ED DEFADD  Advieess of g of user-defired
furcton @ ore @ bewrg evisluslel,
(L L T

Wi e E [ATA Sireem Tl Bwyte of colae oorinads
enimred from bevbosd

W TS TVOATA  Siores byiew ol colowr. AT asd TAR
enreroiy geing 1o Ilwrerison

LE ] iR STEMS dSdrmmen of Seenels R O
HramTTe

<} FE CHARES LB e thin acdhesa ol S Bl e

Pwhic® slerts wilh Gacs S BT
an o e cogereg b el Noimaily
i P bt oo BT B e R T
i FAM i Feaiel CHURE [uisr &g o
] I PASE Lengih of werreng Dmalf
P

LI ] Length of hplasded Chab
LI 1T ENA WR 1 bru i Wi Aaapd Qe S ol
ol 55 B - ) e FEER EMOE geess
55
K1 N FlLALY Wi Fags W qeersl the RASKC
Lo
UL L) v Pl Flags essited wah i islsvisaon
NI T ERR &P Aggeans ol Bem D machise ok o
Inf el B BOITH TEELIT
Mr TS LET SF  Addiesss of rehsn sddress brom suso-
Pl Iy
M1 M7 D Gpeoifias K. L T 0 or G curser
] ] SHEWFPL  Liss % b pempess i
1 THM LTS Slpeme numbsr o e D be

pamipend e Poiing bt NEWPPL an
thesr HEPPL loecen 8 perrp lo @ et
Feed mtamarra=i in 8 s

¥ o ] P Lins massber of gisismen] ogprnenihy
hsirg ssscuisd

P
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L
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Addvess  RNars | Cosmess

Rl
23D

CHD E

ATTH F

MASK P

ATTR T
baste T
MAE MBDT
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|
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