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pomnilnika. Prav tako izbri%e vrednosti v prostorih O in 1 ukaz
RST 10, kadar izpisuje grafiéne znake. Zaradi tega je najbolj
zanesl jivo uporabljati 1le prostore’ 3, 4 in 5. Poglejmo zdaj
primer: 2eleli bi izraZunati izraz SIN X + COS X. Recimo, da je
¥tevilo X 2e na vrhu ratunskega sklada. Uporabimo zaporedje

EF RST 28

CS DEFB CS (spravi_5S) j;spravi X v prostor S. X ob tem
ostaja tudi na vrhu sklada.

;8 DEFB 1F (sin) sizraunaj SIN X. Rezultat nado-—-

mesti vrednost na vrhu sklada
(tj. odstrani X).

ES "DEFB ES (vzemi_5) sporini vrednost iz prostora S5 na
sklad. Na vrhu sklada je zdaj
X, pod njim SIN X.

20 DEFB 20 (cos) sizrafunaj COS X. Rezultat naj
nadomesti vrednost na vrhu skla-
da (tj. odstrani X).

OF DEFB OF (seitej) jodstrani zgornji dve vrednosti’

(SIN X in COS X) s sklada in ju
nadomesti z njuno vsoto.
38 DEFB 38 (kon&aj)

Vsoto dveh kotnih funkcij smo tako izradunali v samo sedmih
zlogih! Podobno je tudi z rabo drugih operacij. Opozoriti pa
vel ja na operacije VAL, VAL$ in STR$. Njihova raba je bolj za-
pletena, =zato naj bi se jih lotil le tisti, ki dobro pozna
Spectrumov nadzorni program.

Toliko za okus. Raziskovanje itevilnih preostalih moZnosti

prepufiam vam, da boste imeli od ulenja res pravo korist.

i"v ‘

28. poglavje

KAR SE JANEZEK NAUCI - - -

V zadnjem poglaviju bomo pridobljeno znanje uporabili za
izdelavo programa v strojnem jeziku. In ¢esa bi se v tem pro-
gramu lotili? Gotovo je najprivliaénej%a misel o igrici. Pri
oblikovanju takinega programa smo povsem svobodni, edina omeji-
tev je na%a iznajdljivost. Odlo¢imo se torej za igro, ki bo
zahtevala nekaj programerske veiline, rafunalnikove hitrosti
in = na koncu - igralleve spretnosti. Program bomo vnasali z
urejevalnikom, zato bomo skrbeli, da ne bo predolg.

Predlagam igro, ki bo mirol jubnejfe narave. Odpovejimo se
streljanju in pobijanju nasprotnikov, ki brzijo ¢ez zaslon.
Raje naj igralec npr. zbira doloene predmete, pri tem pa naj
mu bo na voljo le omejen ¢as. Vel predmetov ko bo zbral, velje
bo 3#tevilo to&¢k; hitreje ko jih bo zbral, toliko boljfi bo
uspeh. Da pa ne bo vse odvisno le od hitrosti, po#ljimo v igro
e nasprotnika. Ta naj preganja nafega junaka. Ce ga bo ujel,
bo to pomenilo takojfen neuspefen zakl julek.

Obrise igre zdaj Ze imamo. Poﬁwao se najprej izdelave nadlr-

" ta, nato pa bomo postopoma zapisali v1001br. Za zaletek moramo

pripraviti vse, kar bomo v igri potrebovali:

Zacetek Razpostavi predmete.
Pripravi uro.
NariZi junaka.
Nari¥i nasprotnika.

Se kaj? No da: vsaki& bo ﬁﬂmun preveriti, ali ima junak e
kakZno 2Zivljenje, treba bo steti, ali so razpostavljeni Ze vsi
predmeti... in Ee kaj. A to so Ze podrobnosti - in posebej smo
poudarili, da podrobnosti vedno prihranimo za na konec. Tore)
lahko refemo, da je na&rt zaletka igre narejen. Zdaj je na
vrsti glavni, bolj zapleteni del - igra sama. Ta naj ima eno
glavno zanko, iz katere bomo po potrebi klicali stranske zanke,
tij. podprograme. V glavni zanki bo tekla ura, spremljali bomo
premike igralca, premikali nasprotnika in kontrolirali, ali so
2e pobrani vsi predmeti. Takole:

Ura Zmanjsaj preostali das.
Je Cas 2e potekel? Ce je, kon&aj igro.
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Test Je pritisnjena katera od tipk za premikanje
igralca? Ce je, pokli¢i ustrezni podprogram
za premik.
Premakni nasprotnika.
So pobrani vsi predmeti? Ce so, kli&i podprogram
za obradun toék.
Vrni se na Uro.

Za premik bomo morali pripraviti #tiri podprograme (gor, dol,
desno, levo), ki pa bodo imeli enako zgradbo:

Premik Fremakni figuro v ustrezno smer.
Je zadela (= je pobrala) katerega
od predmetov? Ce je, kli¢i ustrezni podprogram.
Je zadela nasprotnika? ce je, kli¢i ustrezni
podprogram.
Vrni se v glavno zanko.
Nasprotnika bomo premikali v eni od stranskih zank. Premikati

se mora tako, da bo preganjal na%fega junaka - se pravi, da mu
bo sledil:

Pregon Izradunaj, v katero smer je treba slediti.
Premakni nasprotnika.
Je zadel igralca? Ce je, kli¢i ustrezni
UOnu1oaﬂliﬂ
‘Je zadel katerega od predmetov? Ce je,
kli¢i ustrezni podprogram.
Vrni se v glavno zanko.

Potrebujemo %e podprograme, ki smo jih Ze omenjalis
— igralec je pobral (zadel) predmet (Zadet),

— igralec je zadel nasprotnika ali obratno (Konec) ,
— nasprotnik je pobral predmet (Minus) ter

— pobrani so vsi predmeti (Obraé&un).

Zadet Zmanj%aj 3tevilo preostalih predmetov.
Poveiaj Ztevilo toé&k.
Vrni se.
Konec Napravi eksplozijo.
Zakl ju&i igro.
<1Jm.ln.

.<- Kar se Janezek naudi... 137

Minus Zmanj%aj &tevilo preostalih predmetov.
Vrni se.

Obradun Obracdunaj doseZene tolke.
Zakl ju&i igro.
Vrni se.

Igra se bo zaklju&ila, ko bo igralec porabil vsa Zivljenja.

Zakl juéek Obri&i zaslon.
Izpi2i1 doseZene todke.
VpraZaj, ali 2eli igralec %e eno igro.
Ce jo Zeli, pojdi na Zaletek, sicer
kon&aj.

Tako. Napravili smo precejfen korak - naért je pripravl jen.
Oddahnimo si nekoliko in za odmor izdelajmo podote nafih likov.
KakZen naj bo junak, kak#ni naj bodo predmeti, ki jih pobira,
in kakfen naj bo nasprotnik? Vsak od nas bi na ta vprazanja
seveda nafel svojo reditev. Predlagam naj bo glavni junak res
junak, prava podoba Martina Krpana, njegov cilj naj bo, pobrati
vse klijuée na zaslonu:

ee...INEEEE.....
... lDENEENGEN. . .
ce...0.BH.8.....

c....0EBEBE..... -88.....
cec..lB..00..... §..8....
cec--..BEEBA...... B..B....
.- . INBEONEREE. . . -SEN....
-.SEEDEEREEEEN. . «e..B.8.
-.0H. ENNOEN. BE. . cees.l.8
-.00.E0NDEE. 5E. . R
-.0..l0NNES. .8. . s P

cceecclB..08.....

-...000..0008....

...050E. .5600. ..
Za nasprotnika pa naj bo velika ZuZelka, metulj - 1judoZerec.
Igro bomo popestrili s kankom radunalnifke animacije: metulj
bo letal po zaslonu in zamahoval s krili. Zaradi tega moramo
izdelati ved slific, ki bodo v povezanem zaporedju dale vtis
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metul ja, ki leta. Dovolj bodo #tiri, ki naj izgledajo takole:

ceclleccccceal... cece-.BB..00.....
cscll......HE... ce..0lN..BE80. ...
cec-BB....00.... ....B00..58@....
-...50E..DE8.... csacccel..Bec....
cecccc-liB.... ... ccccccll.......
cecc...0BEE...... cec...B0EN......
ces..NNBBEN..... -.-...1080088.....
ee-.B..00..8.... eec.l..00..8....
..08..8..0..88.. «..BH..8..0..88..
cecceBecccBe..ee cescellecccBe....
ce-B8......00... c..BB......008...
cecscsssacccscns sscccccssssscses
sssssccssccscens cescscscescccccs
.
cescccescscnccas ccescscscssncsss
seecsccsscscsces cececccsccncancs
ccescscccccccscan tecccccscancscss
cesccccsnssnccss ceececcessancnas
..00........08.. cececssccsacvans
ce-lil......0@... -..080....028...
-..0EN....5@0... ..J0500. . IEDEE. .
....0@0..088.... --..008..008. ...
cececcBl.c..... ccecccecBBocccc..
coce..HHEE...... cece..0DBEE......
-...-EBEEDUBE. ... -...00ESE088. ...
ee-B...00...0... --.08...08...88..
..H..00..88..8.. cec..0N..080.....
ce-BB......00... c..08......88...

messwvnsscsssnass sesescsccssnsnes

Zdaj 2e imamo junaka, metulja in kljuée; manjka le Z%e ura. Naj
za uro sluZi stolpec na levi strani zaslona, ki se bo nizal, ko
bo ¢as tekel. 5

J
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Pretehtajmo 2daj, kateri deli programa bodo zapisani v
strojnem jeziku in kateri v basicu. Kljudi morajo biti razpo-
stavljeni naklju&no. Zal funkcija RND, ki jo v ta namen upora-
bljamo v basicu, v ROM-u ni zapisana kot podprogram temvel kot
del veéje zanke. Zato bomo kljuée razpostavili iz basica. Prav
tako bomo iz basica narisali stolpec ure. Vmesne dele, pri
katerih je bistvena hitrost, bomo napisali v strojnem jeziku.
Na koncu pa se bomo spet vrnili v basic in z njim zapisali
zakl julek.

Preden se lotimo programa, e dve stvari, s katerima bi se
sicer srefali kasneje, a je zaradi laXje razlage bol je da ju
razjasnimo zdaj. Prva je vpra%anje, kako bomo uravnavali tek
ure. Najenostavneje bo, &e uporabimo vrednost, shranjenoc v treh
zlogih med sistemskimi spremenljivkami. Ta vrednost se ob vsaki
prekinitvi (se pravi vsako 1/50 sekunde) povela za eno. Mi bomo
uporabili najniZji 2zlog na naslovu 23672 (ki se najhitreje
spreminja) in po njem wuravnali uro. Drugo vprafanje zadeva
oznalevanje poloZaja figur in njihovo premikanje. Razporeditev
naslovov v zaslonski datoteki ni povsem preprosta - in ker sta
Krpan in metulj velika 16 % 16 bitov, je videti to vpraZanje Ze
za stopnjo bolj zapleteno. Lepo bi bilo, ¢e bi mogli uporablja-
ti obié¢ajne koordinate - denimo takZne kot z ukazom PLOT v
basicu. Zaslon (natanéneje: zgornjih 22 vrst) je razdel jen na
176 wvrstic in 256 stolpcev. Koordinati v ukazu PLOT imata zato
lahko vrednost od O do 175 (vi&ina = koordinata y) oz. od 0 do
299 (%irina = koordinata x). No, sreéa je na nadi strani: tudi
v strojnih programih lahko uprabljamo te koordinate s pomoljo
podprograma PIXEL_ADD, ki ga najdemo v ROM—-u na naslovu 22AAH
(= 8874). V register B naloZimo koordinato y .Dnnﬁuunsomm od
spodnjega roba zaslona) neke to¢ke (bita), v register C pa pa
koordinato x (oddal jenost od levega roba). Po klicu podprograma
FIXEL_ADD dobimo v paru HL naslov zloga, v katerem je ta tolka,
v registru A pa njen poloZaj v NWOoc (od O do 7). Podprogram
spremeni vrednosti v parih BC in DE. Uporaba podprograma
PIXEL_ADD je zelo prijetna moZnost, zato se kar odlo&imo zanj.
Zaradi tega bo najbolj priro&no, &€e bomo imeli koordinate vse-
skozi spravljene v parih BC: v paru BC vigino in odmik Krpano-
vega poloZaja, v paru BC izmenjalnega registrskega niza pa
vi¥ino 1in odmik metul ja. To pa nam nalaga posebno skrb za vre-
dnosti v obeh parih BC: spraviti ju bomo morali, kadarkoli bo
nevarnost, da se unidita. Zato se kar takoj odlo¢imo za podpro-
graméek z imenom NASLOV:
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NASLOV PUSH BC
CALL PIXEL_ADD
POP BC
RET

NASLOV nam bo posredoval naslov doloéenega polozaja, koordinate
Pa bodo pri tem ostale nedotaknjene.
Zdaj pa k delu. Lotimo se najprej glavne zanke:

URA LD A, (23&672) svrednost “n", ki jo bomo dolo&ili
P n skasneje, uravnava hitrost ure.
JR C, TEST ;Ce %e ni presefena vrednost n,
PUSH BC sskoi v zanko TEST. Sicer shrani

LD BC, (VISURE) jkoordinate Krpana.

Z imeni bomo oznaevali naslove rezerviranih celic. Zloga na
naslovu VISURE bosta vsebovala koordinate stolpca ure. Ker bo
stolpec na levi strani zaslona, bo njegova oddal jenost od leve-
ga roba (koordinata x) v registru C vedno 0, koordinata Yy
shranjena v registru B pa bo pravzaprav viZina stolpca. Ta bo
na zafetku 175 in se bo zmanjZevala. Ko bo dosegla O, bo igre

konec.

CALL NASLOV s Izradunaj naslov.

LD (HL), 129 51zbri%i gornjo vrstico, vendar naj
sstranici (bita O in 7) ostaneta.

LD (23672), A sUri daj vrednost O (register A bo
simel po klicu NASLOVa vrednost o,
sker se bodo koordinate vedno na-
;nagale na levi gornji bit likov).

DEC B sZniXaj viZino stolpca ure, ter

LD (VISURE), BC j;shrani njegove koordinate.

PoR Bt 3S sklada vzemi podatke o poloZaju
s junaka. Zadnji ukaz, ki je vplival
;na zastavice, je bil DEC B:

JR NZ, 'TEST j¢e viZina stolpca Ze ni O, pojdi v

LD BC, (TOCKE) s;zanko TEST, sicer nalo%*i v BC do-

RET jseZene tolke in se vrni v basic.

TEST PUSH BC ;Shrani koordinate.

CALL KEY_SCAN sPreleti tipkovnico. KEY_SCAN vrne

POP  BC iv registru E kod pritisnjene tipke

LD A, E 3 (glej poglavje o rabi tipkovnice).

D
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Zdaj bomo preverjali, ali je bila pritisnjena katera od tipk za
premik. Naj sluZita za premik levo in desno tipki O in P, za
gor in dol pa @ in A. Seveda lahko izberete tudi druge tipke,
le spremeniti boste morali vrednosti, ki slede.

CP #25 ;Ce je pritisnjena tipka Q...

CALL 2z, GOR $ «+..kli¢i podprogram GOR.
CP #22 H = Peos

CALL Z, DESNOD 3 ces s DESNQO.
CP  #1A H - ATE Bt

Cakl . Z.-LEVD H ess e LEVO.
CP #26 ] - A...

CAaLL 2z, DOL H ces = DOL.
CALL 2z, METULJ ;K1li¢i podprogram za premik metul ja
LA, (KLaUE) sV zlogu KLJUC shranimo étevilo ze
Ern spobranih kljuéev. Ce so pobrani ze
CALL Z, OBRAC svsi (na zadZetku je na zaslonu n

skljudev) kli¢i podprogram za obra-
;€un toék.
JR URA ;Ponovi glavno zanko.
Ce bo igralcu uspelo pobrati vse r—ucmu. preden se bo &as izte-
kel, se bo vrednost doseZenih tofk za vse klju¥e pomnozila s
preostankom ¢asa. To bo opravil ‘podprogram OBRAC.
Glavna zanka je tako pripravl jena. Nadal jujmo kar po vrsti
S podprogrami, ki jih bomo potrebovali. Najprej GOR:

GOR LD =R 175 ;Ce  je lik na zgornjem robu zaslo-
A Fl ) sna, ne more vel navzgor. Zato se v

RET. -2 stem primeru wvrni v glavno zanko.

Zdaj moramo preveriti, ali ni nad junakovo glavo metulj ali
klju&€. V ta namen je najprimernejfi tretji (oz. cetrti, de ite-
jemo od roba klobuka) zlog nad junakovo glavo. Ce je tam me-
tulj, bo imel vrednost 1 &etrti bit zloga, ¢e bo tam klju&, bo
“priZgan” bit 0. To lahko strnemo v kratek podprogram, ki ga
bomo dodali na koncu. Velkrat nam bo prizel prav. Imenujmo ga
BIT40:

BIT40 BIT &, "(H) ;Ce je tu metulj, kliéi podprogram,
CALL NZ, KONEC ski bo zaklju¢il igrog
BIT 0, (HL) ;e je tu kljué, kliei podprogram,

CALL Nz, ZADET ski bo obradunal zadetek
RET . 3in se vrni.
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Teh pet vrstic bomo dodali na koncu programa, zdaj pa se vrnimo

k podprogramu GOR.

PUSH BC sShrani koordinate,

INC B sizradunaj

INC B H naslov 3.

INC B 3 zloga

CALL NASLOV H nad junakom
"CALL BIT40 s5in preveri ali ni zadel metul ja

sali klju&a.

INC HL sNaslov sosednjega zloga (preveriti
CALL BIT40 smoramo oba zloga, ker sta tako
FOP. BE sKrpan kot metulj Ziroka 16 bitov).

Da bo gibanje nafe figure gladko, se mora v vse smeri premikati
bit s nikoli za ve& bitov naenkrat. Da pa bo program
enostavnej%i, bomo premik vsaki¢ ponovili osemkrat. To pomeni ,
da se bo na-vsak pritisk tipke figura pomaknila, bit za bitom,

bitom,

za osem bitov. V ta namen bomo naredili zanko. Ce ne bi upora-
koordinat, bi si lahko lepo
bomo #tevce shranjevali v

shranjevanje
DINZ. Tako pa
rezervirani pomnilni3ki celici, ki ju bomo oznadevali STEVC! in
STEVCZ2.

bljali para BC za
pomagali z  ukazom

LD A, B
GR LD (STEVC1), A sPrvi £tevec.
; INC B ;To je zdaj koordinata 1. zloga nad
PUSH BC jfiguro. Shrani vrednost.
B o e S
ZAN1 LD ASTEVC2), A sDrugi ftevec.
CALL NASLOV sizraunaj naslov zloga...
PUSH HL 5--..in ga shrani.
DEC - B
CALL NASLOV s Izratdunaj naslov zloga pod njim,
POP " DE jnaslov zgornjega zloga pa daj v
spar DE.
D e H) ;Prenesi vrednost spodnjega zloga..
LD (DEY, A 5---Vv zgornji zlog.
INC HL ;To sta zdaj naslova...
INC DE H -..so0sednjih dveh zlogov.

LD A, (HL) ;Prenesi tudi tu...

o
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To

LEVO

LV

ZAN4

LD/ (DEY, &
LD A (STEVE2)
DEC A

JR NZ, ZAN1
POP BC

LD A, (STEVC!)
DEC A

JR NZ, GR

RET

; - ..vrednost navzgor.
;S5e je zanka 2%e ponovila 16 krat 2
; (se pravi: se je %e premaknila vsa
sfigura?). ce se ni, ponovi ZANL,
;sicer zmanj%aj prvi £tevec in po-
snovi veliko zanko. Ce se je velika
szanka 2e ponovila osemkrat,

sse vrni.

je bil podprogram za pomik navzgor. Zdaj pa premik v levo:

LD A, 8
CRVE
RET 2
PUSH BC
tbia.c
SuB 8
LD, n
LD a b
SUB S
DI B A

CALL NASLOV
CALL BIT40

LD A, B
SUB 8
LD B, A

CALL NASLOV
CALL BIT40

POP BC
LD A, 8

LD (STEVC1), A
PUSH BC

LD A C

ADD A, 15
et

LD A, 1&

LD (STEVC2), A

CALL NASLOV

SLA

(HL)

;Ce je levem robu (ob

;istolpcu ure), ne more na levo. Za-—

figura na

;to se takoj vrni v glavno zanko.

sNaijprej bomo preverili, ali ni na
slevi strani lika metulj ali kil jué&.

sZa preverjanie bomo uporabili i1sti
izlog kot pri premiku navzgor. Njye-
;gove koordinate so zdaj v paru BC.

sKontroliramo tudi zlog, ki je osem
svrstic niZe (ker je figura visoka
316 vrstic).

sPrvi &tevec.
;Ker bo pomik v levo, potrebujemo
skoordinati desnega roba figure.
3Ti sta zdaj v paru BC.

sDrugi 3tevec.

jPomakni zlog v levo. Skrajni levi

jbit (bit 7) gre v bit prenosa.
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Kodi nekaterih operacij za ukaz RST 28

01 zamenjaj

02 odstrani

03 odéte
AT S T Ty
04 pomnoZi
0S5 deli

i

06 potenciraj

Zamenjaj zgornji dve &tevili na skladu.

Odstrani zgornje #tevilo s sklada.

Odstrani zgornji dve Xtevili in porini na sklad

««s NJjuno razliko (oditeje zadnje Atevilo od
predzadnjega).

«ee Njun zmnoZek.

... rezultat deljenja predzadnjega Ztevila z
zadnjim.

... predzadnje £tevilo na potenco zadnjega.

OF seite)

T N et e AT
L7 z_seitej
18 VAL $
e oD
19 usr_z
SR s o ST
1B neg
g | podvoji

38. koncaj

AO konst O

Al konst 1

A2 konst _1/2

A3 ko pLs2
. ——
A4 konst 10

Cn spravi_n

En vzemi_n
R ——- e

«ee Njun seftevek.

podobno kot "seitej", le za seitevanje znakov.
Nadomesti zgornje %tevilo z njegovim VALS$.
Nadomesti zgornjo vrednost na skladu (zaporedje
znakov) z vrednostijd USR tega zaporedja.
Nadomesti zgornje %tevilo z njegovo negativno
vrednost jo.

Porini na sklad Ze enkrat isto vrednost, ki je
trenutno na vrhu. :

Vrni se v normalni strojni program.

Porini na sklad #tevilo O.

Forini na sklad Ztevilo 1.

Porini na sklad #tevilo 1/2.

Porini na sklad #tevilo PI/2 (1.5707963).
Porini na sklad Xtevilo 10.

Spravi vrednost z vrha sklada v prostor

n rafunskega pomnilnika.

Porini na sklad vrednost v prostoru n
rafunskega pomnilnika.

Kodi, ki slede, nadomestijo vrhnjo vrednost (oz. zaporedje
znakov) na radunskem skladu z rezultatom ustrezne operaci je.
. Pomen operacij je enak kot v basicu.

AC.sode 20 __cos, 24 _atn 28 sqr 2€C in
AR xal

21

o — S— - p

tan , 25 m: 29 sgn, &WUK\TM1 £t

1€ len, 22

asn 26 exp 2A .abs_ 28 strs

R i RS 23  acg, 27 . Int 2B __peek 2F__chese
= —" g

9
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ime podprograma naslov udinek
STACK_A 2D28 pretvori celo &tevilo v registru A v
R e e
S-zloZno obliko in ga porine na sklad.
STACK_BC 2D2B enako kot STACK_A, vendar za itevilo v
W v e eI

registrskem paru BC.
STACK_AEDCB 2AB& porine na sklad vrednost registrskega
e g,

peteréka AEDCB.

Podprogrami za pobiranje s sklada so podabni:
ime ﬂDnv10a1D3b naslov u€inek

FP_TO_A 2DDS naloZi itevilo z vrha radunskega
. T )
sklada v register A.

EP TH Bt 2DA2 naloZi Xtevilo z vrha radunskega
D R

sklada v registrski par BC.
FP_TO_AEDCB 2BF1 nalozi Xtevilo z vrha radunskega
e T R

sklada v registrski peteréek.

Ob klicu FP_TO_AEDCB ne bo nikoli tefav - S zlegov lahko vedno
zloZimo v S registrov. Drugade je z FP_TO_A in z FP_TO_BC. Na
vrhu sklada je lahko Ztevilo, ki je preveliko za v en register
ali za v registrski par. To ugotavljamo z zastavicami. Ce pri
nwmumam:uc. ni  nobenih te%av, bo ni¢elna zastavica dvignjena,
zastavica prenosa pa bo spuifena. Ce je zastavica prenosa dvig-
njena, je bila absolutna vrednost 4&tevila prevelika. Ce je
nifelna zastavica spuifena, je bilo Ztevilo negativno. V tem
primeru bomo v registru kljub temu dobili pravilno absolutno
vrednost Xtevila.

V  RAM-u Spectruma najdemo 30 zlogov prostora, ki je opisan
v prirog¢niku med sistemskimi spremenljivkami in nosi ime
MEMBOT. To je radunski pomnilnik. V njem je prostora za 6 vred-
nosti v plavajodi vejici. Z ukazom RST 28 lahko uporabl jamo dva
niza podatkovnih kod: Cn ter En, pri &emer ima n vrednost od O
do S. Niz C spravi vrednost z vrha rafunskega sklada v prostor
n  (vrednosti na skladu pri tem NE odstrani). Niz E vzame vred-
nost prostora n in jo porine na sklad.

Pri  uporabi radunskega pomnilnika je treba upoftevati dve
opozorili. Nekatere funkcije (npr. SIN, COS, STR$, &e omenimo
samo tri) izbriZejo vrednosti v prostorih 0, 1 in 2 raZunskega
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DEC HL
RL  (HL)

DEC HL

RL  (HL)

DEC B

LD A, (STEVC2)
DEC A

JR NZ, ZAN4
FOP BC

DEC C

LD A, (STEVC1)
PEE p

JR NZ, LV

RET

Fodprograma za premik

uzmm~0<mewmnaumalN~Oaw:m~n<w.
;Pomakni zlog v levo. V desni bit
;(bit O) pride bit prenosa iz prej-
s¥njega pomikay tj. bit 7 sosednje-
sga zloga. V bit prenosa se nato
;prenese bit 7 zloga, ki ga zdaj
spremikamo. k

sNaslednji zlog proti levi

3in ¥e en pomik, nato pa...

H ...V naslednjo vrstico navzdol.

;Se Je 2e premaknila vsa figura?
;Ce se %e ni, ponovi zanko.
sLik se je pomaknil v levo, zato
szmanjfaj koordinato x za 1.
;S5 je pomik Ze ponovil osemkrat?

;Ce se £e ni, ga ponovi, sicer...

H ...se vrni v glavno zanko.

v desno in navzdol sta sestavljena

povsem podobno. Da se ne bomo preveé zamudili, se zato zdaj ob

njiju ne bomo ustavljali.
vkl jueili v konéni zapis.
ki uravnava gibanje metul ja.

ME ruLJ EXX

PUSH: “HU

LD HL, GIB

DEC  (HL)
CALL Z, KAM

S potrebnimi opombami vred ju bomo

Zdaj pa vzemimo v precep podprogram,

;Podatke o metul ju smo naloZili v
;zamenl jivi registrski niz.

3sTo vrednost moramo shraniti za
snemoten povratek v basic (gl.
spoglavije o menjavi registrov).

sV rezerviranem w~oo: GIB bomo
;4teli zamahe kril. Preden se sme
smetul j premakniti drugam na ekranu
jse morajo zvrstiti vse 4 slidice.
sZlogu GIB bomo dali vrednost 4 in
snato oditevali. Ko bodo opravl jeni
svsi  Stirje gibi (tj. ko bo vred-
jnost zloga GIB 0), bomo poklicali
spodprogram KAM, ki bo premikal
smetul ja po zaslonu.

)
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Zamah metul jevih kril sestavljajo #tiri slike, vsaka ima
velikost 16 * 16 tofk oziroma bitov. Ce preraunamo, znese to
128 zlogov. Da jih bomo lahko prenafali na zaslon, Jih bomo
morali shraniti nekje v pomnilniku. To*en naslov bomo dololili
kasneje, za zdaj ga imenujmo LIKI2. Cisto na zadetku bomo dali

vrednost LIKI2 v par DE zamenljivega niza.

LD A, 16 sPripravi 4tevec

PUSH BC sin shrani koordinate metul ja.
RACUN BUSH Ak s 3Stevec bomo spravili kar na sklad.

PUSH DE ;Shrani naslov s katerega prenatamo

CALL NASLOV ;metul jevo podobo in izrafuna)y na-

POP - DE ;slov metul jevega zloga na zaslonu.

LD A, (DE) ;Prenesi s pomoljo registra A zlog

L PR < W sslike iz pomnilnika na ekran.

INE DE ;To sta naslova za...

INC HL H ...desni zlog.

LD A, (DE) sFrenesi ustrezni zlog iz

LD (HL), A spomnilnika na zaslon.

INC DE sNaslednji zlog v pomnilniku.

DEC B jKoordinata naslednie vrstice.

FOF AF sVzemi 2tevec...

DEC A H ...1N ga zmanjiaj.

JR NZ, RACUN sCe 2e ni1 O, ponovi zanko,

P BO ;sicer

L0 e | $ "pospravi

EXX H za sebo)"

RET s5in se vrni.

Naslednji korak je podprogram, ki bo premikal metulja po
zaslonu. Da program ne bo postal predolg, se bomo odpovedal:
gladkemu gibanju; premiki bodo zna%ali 16 bitov naenkrat. Ce
pogledate zadetek podprograma METULJ, boste videli, da ima ob
klicu KAM registrski par HL vrednost GIB, vsebina zloga pa mora
dose¢i O, da pride do klica KAM. Da se bo program po vrnitva
lahko prav nadal jeval,

KAM LD A, 4
LD (HL, A sdati vrednost 4.
FUSH BC sShrani poloza) (koordinati).
LD A, 16

smoramo najprej zlogu GIB
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ZANKA

NADOL

NAGOR

HORIZ

NALEVO

NADESN

PUSH AF
CALL NASLOV

LD () A
INC HL

LD (HL), A
DEC B

FOP AF

DEC A

*JR NZ, ZANKA
FOP BC

EXX

PUSH BC

EXX

POF DE

LD A, B

CP. D

JR 2, HORIZ
JR C, NAGOR
LD A, B

SUB 16

D B

JR HORIZ

LD A, B

ADD A, 16
D - Bya

LD AGIC

CF E

JR C, NADESN
LDV AR

SUB 16
LD'Cy A

JR VEN
inar e
ADD A, 16
B e

sNajprej bomo z ZANKO izbrisali
ssliko metulja, tj. ustreznim zlo-
sgom na zaslonu bomo dali vrednost
50. Ker se koordinati vedno nanafa-—
sta na levi bit (bit 7), ima A po
sklicu NASLOVa vrednost O.
sNaslednija vrstica.

sJe zanka 2e kon&ana?

j;Ce %e ni, jo ponovi.

sDaj koordinatama zaletno vrednost.
sZamenjaj registre, 4
sshrani koordinate Krpana na sklad
5in ponovno zamenjaj registre.
sSpravi koordinate Krpana v DE.
sPrimerjaj koordinati vy junaka in
smetul ja.

;Ce sta enaki, skoli naprej.

jCe je Krpan vife od metul ja,

smora metul j navzgor,

ssicer pa navzdol. V tem primeru
;zmanjZaj koordinato y metul ja

sin skodi naprej.
sZa dvig je treba viZino povelati.

sZdaj pa Ze primerjava koordinat x.
;Ce je koordinata x metul ja manjZa
sod Krpanove, naj gre metulj desno,
jsicer pa levo. V tem primeru
szmanj%aj oddal jenost od levega
sroba in

sskoli naprej.

sZa pomik v desno...

s-..poveaj oddal jenost od levega
roba.

Zdaj moramo preveriti, ali ni metulj ob premiku zadel kl ju-

¢a ali junaka igre. Samo testiranje bo tu nekoliko bolj zaple-

teno,

zato

ga bomo oblikovali kot podprogram z naslovom METST

B
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(MEtul jev TeST). Za testiranje bomo uporabljali ¢etrte zloge na
posameznih poloZajih.

VEN PUSH BC

sShrani koordinate.
LD A, B
SUB 4 sKoordinata ¢etrtega zloga.
LR By H

CALL NASLOV
CALL METST

sIzradunaj njien naslov ter kliéa
spodprogram za testiranje.

INC HL sNaslov sosednjega zloga -
CALL METST spreveri njegovo vsebino.

LD A, 'B sZdaj pa £e dva zloga, ki sta
SUB 8 sosem vrstic niZe.

LD B, A

CALL NASLOV
CALL - METST

sPonovi isti postopek.

INC .M
CALL METST
POP BC sPoberi koordinate s sklada.

LD ERE S TP sNa naslovu LIKI2 so shranjene
sslike metul ja.

RET sVrni se v zanko METULJ.

S podprogramom METST ugotavl jamo, ali je metul j zadel kljué
ali junaka 2e preden se je metulj v resnici premaknil. Seveda
2elimo na zaslonu videt, kako metulj "po?re" junaka in bomo
2ele potem zakljudili igro. Zato bomo v podprogramu uporabili
rezerviran zlog TESTi. Ce bo metulj zadel Krpana, bo TEST1
dobil vrednost 1. Ta zlog bomo kontrolirali, ko bo premik 2e
opravljen - in ustrezno ukrepali. Vendar moramo zaradi tega
nekoliko dopolniti konec podprograma METULJ, in sicer bomo za
ukazom EXX dodali tele vrstice:

ED W TEBT] sPreveri, ali je metulj zadel

DEC (HL) sKrpana. Ce ga ni,...
RET Nz §ec.S€ Vrni.
CALL KONEC sSicer pokli&i podprogram, ki bo

szakl ju€il igro.

Zdaj pa k podprogramu METST. Katere zloge oz. bite testiramo v
tem podprogramu boste najla%e razumeli, &e boste pogledali sli-
ke naZih likov.
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METST BIT 2, (HL)
JR 2y P
ED. AT
LD+ (TEST1), A
P1 BIT 5, (HL) sCe je "priZgan" bit 2 ali 5, to
N | N A spomeni, da je metulj zadel junaka.
LD A, 1 3V tem primeru daj zlogu TEST1
LD ATEST1), A ;vrednost 1. Ce pa je "prizgan"
P2 BI1 . 3¢ (HL) sbit 3, je to znak, da Jje zadel
CALL NZ, MINUS sklju. V tem primeru klidi
RET spodprogram MINUS ter se nato vrni.
¢e metulj "pobere" kljué, naj preostane igralcu za kazen

mani <asa. Da pa bo igra tekla kot je prav, bomo ob tem povela-
1i vrednost zloga KLJUC, ki hrani 3tevilo Ze pobranih kljulev.

MINUS PUSH BC ;Shrani koordinate.
LD . "HL, KLJUC
INC (HL) ;Fovefaj ftevec pobranih kljulev.
LD B, 30 ;Preostali &as naj se zmanj%a za
VIBA PUSH BC 330. Pripravi zanko in spravi

sitevec v registru B na sklad.
LD BC, (VISURE) sKoordinate stolpca ure.

CALL NASLOV ;Izratunaj naslov vrhnjega zloga
jure.

DEC B ‘3sZmanj%aj vidino stolpca.

JR NZ, NAPR .-On viZina e ni O (tj. ura e ni

spotekla), sko¢i na naslov NAPR.

Tu pa se sre¢amo s teZavo. Kaj storiti, ¢e se na tem mestu
izkaXe, da je igralcu ¢as potekel? Takoj bi bilo potrebno kon-
¢at igro in se vrnit v basic, a zdi se, da bi bil to precej
zapleten posel. Ce se spomnite, smo iz glavne zanke klicali
podprogram METULJ (in tam zamenjali registrski niz), od tam
KAM, 1z podprograma KAM pcdprogram METST ter iz njega MINUS, v
katerem smo zdaj. Vendar je na%e znanje kos na videz zelo
zapletenemu vozlu. Najprej bomo dali registrskemu paru zamen-—
ljivega niza vrednost 10072, ki je potrebna za...

LD HL, 10072 3...nemoteno vrnitev v basic
EXX sjter zamenjali registrski niz.
LD BC, (TOCKE) 3V par BC naloZi doseZene tocke.

9
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Ob klicih podprogramov so se na skladu nabirali naslovi za
povratke. Da bi priéli do pravega naslova za vrnitev v basic,
bi torej morali te naslove odstraniti. Lahko pa si pomagamo na
preprostej¥i nadin. Shranimo na zafetku programa naslov, na
katerem je naslov za vrnitev v basic, v rezervirana zloga
STKPT! Ko se bomo 2eleli vrniti, bomo dali kazalcu sklada to
vrednost:

ED-SP. (STKPT)

RET ster se brez tezav vrnili.

Ce pa ura 32e ni potekla, naj se program nadaljuje na NAPR:

NAPR LD (VISURE), BC j;Shrani zmanijfano viZino ter
LI CHL Y 5129 szbri&i zgornjo vrstico ure.
POP BC sVzemi £tevec s sklada in <e £e ni
DINZ VIBA sni&, ponovi zanko.
XOR A sDaj uri zad¢etno vrednost,
LD (23672), A
POP BC svzemi koordinate in \
RET jse vrni.

Zdaj pa smo Ze blizu konca. Manjka nam le ¥e neka)j podpro-
gramov, ki smo jih Ze "uporabili", nimamo pa jih %e zapisanih.
Prvi je podprogram ZADET, ki ga bomo klicali, kadar bo junak
pobral klju¢. KONEC bomo klicali, kadar se bo Krpan zadel v
metul ja ali obratno, OBRAC pa za obra&un toék, kadar se bo igra
uspeifno kondala. Vendar se 32e prej za trenutek ustavimo pri
dveh programih iz ROM-a, ki ju bomo uporabili. Pri obra&unu
bomo klicali podprogram z zgovornim naslovom “HL=HL#*DE" na
naslovu 30A9. Ta nam vrne v registrskem paru HL zmno%zek vredno-
sti, ki ju pred klicem vsebujeta HL in DE. Seveda morata biti
itevili takZni, da njun zmnoZek ni veldji od 65535. Ce pa se
vseeno zgodi, da sta vrednosti preveliki, je ob povratku zasta-
vica prenosa dvignjena. "HL=HL#DE" spremeni vrednost v paru BC.
Drugi podprogram, ki ga kanimo klicat iz ROM-a, pa je BEEPER na
naslovu O03B5. Ta nadzoruje zvoZnik in daje zvok, ki ga oprede-
limo 2z vrednostima v parih DE in HL. V DE mora biti zmnoZek
frekvence in trajanja Zelenesga tona, v HL pa Xtevilo potrebnih
T stanj, deljeno s tiri (¢e vam ni povsem jasno, se ne vzne-
mirjajte: ni pomembno).

Podprogram ZADET (igralec je pobral kljué&):
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e

ZADET

ZVOK

PUSH BC
PUSH HL
LD By'o
PUSH BC

LD DE, #0001
LD HL, #00&6A
CALL #03BS

POP BC

DJINZ ZVOK

LD HL, (TOCKE)
LD DE, S0

ADD HL, DE

LD (TOCKE), HL
D M KLIUC

INC (HL)
POP
POP BC
RET

sShrani vrednosti v parih BC in HL.

sPripravi &tevec...

sin ga shrani. Podrobnosti te zanke
jsniso pomembne. Pripravljena je
sbila s poskufanjem, ker smo Zeleli
jdobit kovinski zvok trka ob kljuc&.

sDaj v HL Ze dosezene tolke, v
sDE pa vrednost enega kljula.
jPovedaj Xtevilo tock in...

35...0a shrani.

sPovedaj £tevilo pobranih kljucev,
;Poberi vrednosti s sklada

35in se vrni.

Sledi podprogram za zakl juéek v primeru trka med Krpanom in

metul jem.

Najprej bomo povzrodili utripanje zaslona, nato eks-

plozi jo ter se nato vrnili v basic.

KONEC

KROZI
MALAZN
PAVZA

LD HL, #22AA
LD DE, 22528
LD BC, 704

\

LDIR

LD DE, 31488

PUSH DE

LD B, E

DINZ PAVZA
LD A, (BC)
ouT (254), A
INC C

DEC D

JR NZ, MALAZN
POP DE

INC E

DEC D

JR NZ, KROZI

35Tu bi lahko uporabili katerokoli
svrednost, niZ2jo od 4000H. V DE
snaslov zadetka zlogov s prilastki,
sv BC &tevilo zlogov, nato pa...
H ...premakni vrednosti. To bo
spovzrodilo utripanje na zaslonu.
s= LD D, 123 /7 LD E, O (vendar
sprihranimo en zlog).

3 Tudi tu se ne bomo ukvarjali s
jpodrobnostmi zanke. Povejmo le,
sda s spreminjanjem vrednosti v
jregistru D (mi smo uporabili 123)
sspreminjamo trajanje eksplozije.
s Zanko 1lahko wuporabite za &um v
ssvoiih programih. Ce ne Zelite
sprog na robu, dodajte za ukazom
sLD A, (BC) ukaz OR 7.

j;Ce zanka Ze ni koncana,

sskoli nazaj.

s
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LE.  BC, (TOCKE)
LD SP, (STKPT) 3in se vrni
RET sv basic.

sNalo2i v BC doseZene tolke,

In kon&¢no £e zadnji podprogram. Ce igralec pobere vse kl ju-
e pred iztekom ¢&asa, se mu #tevilo todk za pobrane kljufe
pomnoZi z vrednostjo preostalega Casa (vi¥ino stolpca). Koordi-
nate stolpca smo imeli spravl jene na naslovu VISURE. Naj bo VIS
naslov visokega zloga (v katerem je dejansko spravl jena vifinag
nizki zlog ima namred vrednost O).

OBRAC LD HL, (TOCKE) sNalozi v HL doseZene tolke.
LD A, (VIS) sPrenesi visino stolpca ure s
LR AE . A spomod jo registra A v register E.
D" D, O
CALL #30A9 sK1i&i HL=HL*DE.
PUSH HL sPrenesi zmnoZek v registrski
FPOP  BC spar BC, nato pa poberi s sklada fe
PO HL snaslov za povratek v glavno zanko
RET s5in se vrni naravnost v basic.

NaZ program v zbirnem jeziku je konfan! Na vrsti je prvi
preskus, vendar zanj potrebujemo tudi del programa v basicu.
Takfen je:

S LET a=0: CLS : FOR x=1 TO 3: BORDER (3+x): CLS

10 PRINT #1;"Zivljenj "3 (4-x)3" Tol¢k "j;a: PAUSE 20

19 FOR i=]1" 10 7

20 LET kx=1+INT (RND#31): LET ky=INT (RND#21)

25 IF kx<S AND ky>18 THEN GO TO 20

30 IF (kx>14 AND kx<17) AND (ky>? AND ky<12) THEN GO TO 20

35 PRINT AT ky,kx3;“$": NEXT i

40 FOR i=0 TO 21: PRINT AT i,03 INK 2;"%"s NEXT its
LET a=a+USR 31600

45 CLS : NEXT x: PAUSE 10: BORDER 7: CLS

S0 PRINT AT B8,5;"DOSEGEL SI “"j;a3;" TOCK.": IF a>hi THEN
PRINT AT 10,7; BRIGHT 1;"TO JE NOV REKORD '": LET hi=a

S5 PRINT AT 21,3;"2ELIS SE ENO IGRO ? (D/N)": PAUSE O

60 IF INKEY$="" THEN GO TO &0

65 IF INKEY$="D" OR INKEY$="d" THEN CLS : GO TO 1

70 GO TO 9999

90 LOAD "igra"CODE : LOAD "znaki"CODE : LET hi=0: GO TO 1
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V spremenljivki a bomo %teli doseZene tolke, spremenl jivka
hi pa bo hranila najvifjo doseZeno vrednost. Stevilo Zivlijen)
lahko uravnavamo v vrsti 5 s Ztevcem x. Zaenkrat so dolocena
tri  Zivljenja. Vrsta 10 napi%e na spodnji vrstici zaslona ite-
vilo 2ivljenj ter toé¢k. V vrstah od 15 do 35 razpostavl jamo
klju¢e. Denimo, da bo zad¢etni polozaj Krpana na "PRINT poloZa-
ju" 19,2, metulja pa na 10,15 (vsak zavzame 4 mesta). Na teh
mestih ne sme biti kljufev - za to skrbita vrstici 25 in 30.
Znak "$" v vrsti 35 bomo nadomestili z grafiénim znakom kljuca.
Vrsta 40 bo postavila stolpec ure (znak "Z" bo treba zamenjati
z graftifnim &rnim kvadratkom) in poklicala glavni del - stroijni
program. V njem smo ob zakl juékih povsod dali paru BC vrednost
doseZenih to¢k, kar nam zelo olaj%a delo v basicu. Ko so pora-
bljena vsa %ivljenja, pridejo na vrsto vrste od 50 do 70. Pro-—
gram shranimo z ukazom

SAVE "igra" LINE 90.

Z wvrsto 90 bomo nalo%ili strojni program ("igra" CODE) ter

grafiéne znake - kljué¢ ter &rke &, %2 in & ("znaki” CODE).

ODMOR

Med odmorom smo preizkusili igro (lepo nam je uspela!),
dopolnili potrebne podrobnosti - in pred vami je zdaj dokonéni
izpis programa s festnajstifkimi kodi, tako da ga boste lahko
vpisali s pomo¢jo urejevalnika! Najprej so nanizane prave vred-—
nosti naslovov, ki smo jih do sedaj oznalevali z imeni:

CLOCK EQU 23672
VISURE EQU 31580
VIS EQU 31581
STEVC1 EQU 31582
STEVC2 EQU 31583
TOCKE EQU 31584
KLJUC EQU 31586
TEST1 EQU 31587
STKPT  EW 31588
GIB EQU 31590
STVME EQU 31591
LIKI1 EQU 31400
LIKI2Z2 EQU 31432

D
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Pri tistih delih programa, o katerih smo Ze obZfirneje govo-
rili, se ne bomo vel posebej ustavljali. Z opombami bomo
pospremili 1le na novo dodane ali po testiranju spremenjene

vrste.

31600 ED73647B LD (STKPT), SP j;Shranimo vrednost
skazalca sklada - za
jpovratke iz podpro-
sgramov v basic.

31604 D9 EXX jVrednosti metul ja:

31605 11C8B7A LD DE; LIKIZ snaslov zlogov slike

31608 0178SF LD BC, 24440 sin koordinate (B =

3141Y DY EXX $95, - C = 120).

31612 O0100AF LD BC, 44800 jKoordinate ure (B =

31615 EDA35SC7B LD (VISURE), BC3175, C = 0).

31619 010000 LD BC, O s Zacetna vrednost

31622 EDA43407B LD (TOCKE), BC j;tock.

31626 3IEO4 LD A, 4 ;s Stevec zamahov me-

31628 32667B LD (GIB), A stul jevih kril.

31631 AF XOR A s= LD A, O

I1632 3I2677B LD .mdczmv.,b

31635 32637B LD (TEST1), A

31638 32627B LD (KLJUC), A

31641 32785C LD (CLOCK) , A

31644 11AB7A LD DE, LIKI1 sNaslov Krpanove

31647 011017 LD BC, 5904 jslike ter koordina-

31650 . €S PUSH BC $te: B 23, C 16,

314651 3IE10 LD A, 16 s Zanka NAZAJ prenese

31653 - FS NAZAJ PUSH AF ssliko junaka iz

31654 DS PUSH DE spomnilnika na za-

31655 CD497E CALL NASLOV sslon (tj. naride

31658 D1 POP DE jKrpana).

31659 1A LD A, (DE)

31660 77 LD (HL), A

31661 13 INC DE

31662 23 INC HL

31663 1A LD A, (DE)

31664 77 LD (HL), A

31665 13 INC DE

31666 05 DEC B

31667 F1 POP AF
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31668 3D DEC A

31669 20EE JR NZ, NAZAJ

31671 CDBEO2 ODMOR CALL #02BE 3sODMOR Zaka, da pri-

31674 3EFF LD A, 255 stisnemo neko tipko

31676 BB cP E jza zaletek (#028E =

31677 268F8 JR Z, ODMOR s KEY_SCAN) .

31679 Ci1 POP BC

31680 3A785C URA LD A, (CLOCK)

31683 FEO3 cp 3 sTa vrednost uravna-
jva hitrost ure. Iz
sbasica jo spremeni-
s;te s POKE 31484, n.

31685 381A JR C, TEST

31687 ..CS PUSH BC

31688 ED4BSC7B LD BC, (VISURE)

31692 CD497E CALL NASLOV

31695 3681 LD (H), 129

31697 3278SC LD (CLOCK),, A

31700 0S5 DEC B

31701 EDA35C7B LD (VISURE), BC

31705 €} POP BC

31706 2005 JR NZ, TEST

31708 ED4B&07B LD BC, (TOCKE)

31712 €9 RET

31713 . €3 TEST PUSH BC

31714 CDBEO2 g CALL #02BE 3K1lici KEY_SCAN.

31717 - &8 POP BC

21716 7B LD A, E

31719 FE22 CP #22

31721 CCA4E7C CALL Z, DESNO

31724 FE1A cP #1A

31726 CC927C CALL 2z, LEVO

31729 FE2ZS cP #25

31731 - CC127C CALL Z, GOR

31734 FE26 cP #26

31736 CCDA7C CaLl. Z, DOL

’

Pri preizkufanju smo ugotovili, da je gibanje metul ja prehitro,
e kli¢emo podprogram METULJ ob vsakem izvajanju zanke. Zato
smo dodali 3tevec STVME, ki uravnava hitrost metul ja. Kot bomo
videli, lahko tudi to vrednost spremenimo iz basica.
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31762 3EAF
31764 B8
31765 C8
31766 CS
31767 04
31768 04
31769 04
31770 CDA497E
31773 CDAF7E
31776 23
31777 CDAF7E
31780 Ci
31781 3E08
31783 3I25E7B
31786 04
31787 CS
31788 3E10
31790 325F7B
31793 CD497E
31796 ES
31797 < 0S
31798 CDAY7E
31801 D1
31802 7E
31803 12
31804 23
31805 13
31806 7E
31807 12
31808 3ASF7B
31811 3D
31812 20E8
31814 Ci
31815 3ASE7B
31818 3D
31819 20DA
31821 C9
Podprogramov

obravnavali.

ali navzgor.

GOR

ZAN1

Opaznejsa

LD
CP
RET
PUSH
INC
INC
INC
CALL
CALL
INC
CALL
POP
LD
LD
INC
PUSH
LD
LD
CALL
PUSH
DEC
CALL
POP
LD
LD
INC.
INC
LD
LD
LD
DEC
JR
POP
LD
DEC
JR
RET

premik

je

A, 8
(STEVC1), A
B

BC

A, 1&
(STEVC2), A
NASLOV

HL

B

NASLOV

DE

A, (HL)
(DE), A

HL

DE

A, (HL)
(DE), A

A, (STEVC2)
A

NZ, ZAN1
BC

A, (STEVC1)
A

NZ, GR

v desno in navzdol nismo posebej
Vendar je njuna zgradba enaka kot za pomik v levo
le razlika v testiranjus v GOR in
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LEVO

smo preverjali bit 4 in bit O izbranega zloga, v DESNO in

DOL pa pogledamo stanje bitov 3 in O oz. 3, 4 in O.

31822
31824
31825
31826
31827
31828
31830
31831
31832
31834
31835
31838
31841
31842
31844
31845
31848
31851
31852
31854
31857
31858
31860
31863
31866
31868
31869
31871
31872
31874
31875
31878
31879
31881
31882
31883
31886
31887
31889

3EFO
B9

cs

cs

79
C610
4F

78
D&0S
47
CDA97E
CDSA7E
78
D608
47
CD4S7E
CDSA7E
c1
3E08
325E7B
cs
3E10
325F7B
CD497E
CB3E
2%
CBIE
23
CEB1E
05
3ASF7B
3D.
20EB
c1

oc
3ASE7B
3D
20DD
c9

DESNO

DS

ZAN3

LD
CpP
RET
PUSH
LD
ADD
LD
LD
SUB
LD
CALL
CALL
LD
SuB
LD
CALL
CALL
POP
LD
LD
PUSH
LD
LD
CALL
SRL.
INC
RR
INC
RR
DEC
LD
DEC
JR
PEP
INC
LD
DEC
JR
RET

A, 240

(o

7

BC

A, C

A, 16

Cs-A

A, B

5

B, A
NASLOV
BIT30

A, B

8

B, A
NASLOV
BIT30

BC

A, 8
(STEVC1), A
BC

a, 14
(STEVC2), A
NASLOV

(HL)

HL

(HL)

HL

(HL)

B

A, (STEVC2)
A

NZ, ZAN3
BC

c

A, (STEVC1)
A

NZ, DS

B
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31890
31892
31893
31894
31895
31896
31898
31899
31900
31902
31903

31906

31909
31910
31912
31913
31916
31919
31920
31922
31925
31926
31927
31929
31930
31932
31935
31938
31940
31941
31943
31944
31946
31947
31950
31951
31953
31954
31955
31958
31959
31961

3E08
B9

cs

cs

79
D&08
4F

78
D&0S
47
CD497E
CDAF7E
78
D408
47
CDA497E
CDA4F7E
C1
3E08
325E7B
cs

79
C&OF
4F
3E10
325F7B
CDA97E
CB26
2B
CB1&
2B
CB16
05
3ASF7B
3D
20EB
c1

oD
3ASE7B
XD
20D9
c9

LEVO

LV

ZAN4

LD
CP
RET
PUSH
LD
SUB
LD
LD
SUB
LD
CALL
CALL
LD
SUB
LD
CALL
CALL
Por
LD
LD
PUSH
LD
ADD
LD
LD
LD
CALL
SLA
DEC
RL
DEC
RL
DEC
LD
DEC
JR
POP
DEC
LD
DEC
JR
RET

B A
NASLOV
BIT40

A, B

8

B, A
NASLOV
BIT40

BC

A, B8
(STEVC1), A
BC

N

A, 15

C,.6

A, 16
(STEVC2), A
NASLOV

(HL)

HL

(HL)

HL

(HL)

B

A, (STEVC2)
A

NZ, ZAN4

BC

o

A, (STEVC1)
A

NZ, LV
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31962 3IEOF DOL LD A, 15
31964 BS cp B

31965 C8 RET i

31966 CS PUSH BC

S1967- 78 LD A, B
31968 D615 SuB 21

31970 47 Lp B, A
31971 CDA497E CALL NASLOV
31974 CBSE BIT 3, (HL)
31976 C4127E CALL NZ, KONEC
31979 CDAF7E CALL BIT40
31982 28 INC HL

31983 CBSE BIT 3, (HL)
31985 C4127E CALL NZ, KONEC
31988 CDAF7E CALL BITA40
31991 G EL POP BC

31992 3IEO8 LD A, B
31994 325E7B DL LD (STEVC1), A
% o o i G DEC B

31998 CS PUSH BC

S1999 78 LD A, B
32000 D&OF SUp 15

32002 47 LD B, A
32003 3E10 LD A, 16
32005 325F7B ZAN2 LD (STEVC2), A
32008 CD497E CALL NASLOV
32011 ES PUSH HL

32012 04 INC B

32013 CDA497E CALL NASLOV
32016 ‘D% POP DE

S2017 7E LD A, (HL)
32018 12 LD (DE), A
J2019" 23 INC HL

32020 13 INC DE

SZ021: 7E LD A, (HL)
32022 12 LD (DE), A
32023 3ASF7B LD A, (STEVC2)
32026 3D DEC A

32027 20E8 JR NZ, ZAN2
32029 Ci POP BC

32030 3ASE7B LD f, (STEVC1)
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1359

32033
32034
32036
32037
32038
32039
32042
32043
32046
32048
32049
32050
32051
32054
32055
32056
32057
32058
32059
32060
32061
32062
32063
32064
32065
32067
320469
32072
32073
32074
32075
32078
32079
32080
32083
32085
32086
32087
32089
32090
32093

3D
20D6
c9

D9 METULJ
ES
21667B
35
CC537D
3E10
CS

FS RACUN
DS
CD4?7E
D1

1A

77

13

23

1A

77

13

0S5

F1

3D
20EE
3E64
32677B
C1

El

D9
21637B
35

co
CD127E
3E04 KAM
74 A

C3
3E10
FS ZANKA
CD497E
47

DEC
JR
RET
EXX
PUSH
LD
DEC
CAaLL
LD
PUSH
PUSH
PUSH
CALL
POP
LD
LD
INC
INC
LD
LD
INC
DEC
POP
DEC
JR
LD
LD
POP
POP
EXX
LD
DEC
RET
CALL
LD
LD
PUSH
LD
PUSH
CALL
LD

NZ, DL

HL
HL, GIB
(HL)

Z, KAM
a, 16
BC

DE
NASLOV
DE
A, (DE)
(HL), A
DE

A, (DE)
(HL), A
DE

B

AF

A

NZ, RACUN
A, 100

sHitrost metul ja.

1z

(STVME), A j;basica jo spremeni-
BC smo s POKE 32068, n.

HL

HL, TEST1
(HL)

NZ
KONEC
a s
(HL), A
BC

A, 16
AF
NASLOV
(HL), A
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32094
32095
32096
32097
32098
32099
32101
32102
32103
32104
32105
32106
32107
32108
32110
32112
32113
32115
32116
32118
32119
32121
32122
32123
32124
32126
32127
32129
32130
32132
32133
32135
32136
32137
32138
32140
32141
32144
32147
32148
32151

23
77
05
F1
3D
20F4
c1
D9
cs
D9
D1
78
BA
280C
3806
78
D610
47
1804
78
C610
47
79
BB
3806
79
D610
4F
1804
79
€610
4F
cs
78
D604
47
CD497E
CDAA7D
23
CDAA7D
78

NADOL

NAGOR

HORIZ

NALEVO

NADESN

VEN

INC
LD
DEC
POP
DEC
JR
POP
EXX
PUSH
EXX
POP
LD
CcpP
JR
JR

suB
LD
JR
LD
ADD
LD
LD
CP
JR
LD
SuB
LD
JR
LD
ADD
LD
PUSH
LD
SuUB
LD
CALL
CALL
INC
CALL
LD

HL
(HL), A

B

AF

A

NZ, ZANKA
BC

BC

DE
A, B

D

Z, HORIZ
C, NAGOR
A, B

16

B, A
HORIZ

C, NADESN
a,'c

AT
A, 16
ErA
BC

A, B
4

B, A
NASLOV
METST
HL
METST
A, B

o
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32152
32154
32155
32158
32161
32162
32165
32166
32169
32170
32172
32174
32176
32179
32181
32183
32185
32188
32190
32193
32194
32195
32198
32199
32201
32202
32206
32209
32210
32212
32215
32216
32220
32224
32225
32229
32231
32232
32234
32235
32238
32239

D&08
47
CD497E
CDAA7D
23
CDAA7D
€1
11C87A
co

CBS6
2805
3EO1
32637B
CB&E
2805
3E01
326378
CBSE
C4C27D
c9

cs
216278
34

0&1E

cs
ED4BSC7B
CD497E
0s

200D

215827
D9

ED4B&07B
ED7B&47B

c9

ED435C7B

3681

Ci

10DF

AF

32785C

1

(o)

METST

i

P2

MINUS

VIBA

NAPR

SuB
LD
CALL
CAaLL
INC
CALL

LD
RET
BIT
JR
LD
LD
BIT
JR
LD
LD
BIT
CALL
RET
PUSH
LD
INC
LD
PUSH
LD
CALL
DEC
JR
LD
EXX
LD
LD
RET
LD
LD
POP
DJINZ
XOR
LD
POP
RET

8
B, A
NASLOV
METST

HL

METST

BC

DE, LIKIZ2

2, (HL)
Z, P1

Asil
(TEST1), A
5, (HL)

7. P2

a1
(TEST1), A
3, (HL)
NZ, MINUS

BC

HL, KLJUC
(HL)

B, 30

BC

BC, (VISURE)
NASLOV

B

NZ, NAPR
HL, 10072

BC, (TOCKE)
SP, (STKPT)

(VISURE) , BC
(HL) , 129

BC

VIBA

A

(cLOCK) , A
BC
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32240
32241

32242
32244
32245
32248
32251

32254
32255
32257
32260
32263
32264
32267
32270
32271
32272
32273
32274
32277
32280
32283
32285
32288
32289
32290
32292
32293
32295
32296
32297
32299
32300
32301
32302
32304
32308
32312
32313
32316
32319

CS ZADET
ES

0608

CS ZVOK
110100

216A00

CDBS03

Ci

10F3

2A607B

113200

19

22607B

21627B

34

=3

Ci

C9.

21AA22 + KONEC
110058

01C002

EDBO

11007B

DS KROZI
43 MALAZN
10FE PAVZA
OA

D3FE

oC

15

20F &6

Di

iC

15

20F0

ED4B&07B
ED7B&47B

ce

2A&607B OBRAC
3ASD7B

SF

PUSH
PUSH
LD
PUSH
LD
LD
CALL
POP
DJINZ
LD
LD
ADD
LD
LD
INC
POP
POP
RET
LD
LD
LD
LDIR
LD
PUSH
LD
DJINZ
LD
ouTt
INC

JR
POP
INC
DEC
JR
LD
LD
RET
LD
LD
LD

BC

HL

B, 8

BC

DE, #0001
HL, #00&A
#03BS sKlidi
BC

ZVOK

HL, (TOCKE)
DE, 50

HL, DE
(TOCKE) , HL
HL, KLJUC
(HL)

HL

BC

HL, #22AA
DE, 22528
BC, 704

DE, 31488
DE

B, E

PAVZA

A, (BC)
(254), A

c

D

NZ, MALAZN
DE

=

D

NZ, KROZI
BC, (TOCKE)
SP, (STKPT)

HL, (TOCKE)
A, (VIS)
E, A

.-'
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32320 1600 LD D, O
32322 CDA930 CALL #30A9 sK1i¢i HL=HL*DE.
I23228  ES PUSH HL
32526 €1 POP BC
JI2527 Bl POP HL
32328 C9 RET
32329 CS NASLOV PUSH BC
32330 CDAA22 CALL #22AA sKli¢i PIXEL_ADD.
I2353 161 POP BC
32334 C9 RET
32335 CBb&6 BIT40 BIT 4, (HL)
32337 C4127E CALL NZ, KONEC
32340 CB46 BIT 0, (HL)
32342 CAFO7D CALL Nz, ZADET
32345 C9 RET
32346 CBSE BIT30 BIT Sy )
32348 C4127E CALL NZ, KONEC
32351 CBA46 BIT Q' (HL)
32353 C4FO07D CALL NZ, ZADET
32356 C9 RET

TakZna je torej naZa igra v - vsaj zaenkrat - dokonéni

obliki. Pravim: "zaenkrat". Kajti tako kot vsi primeri in pro-
grami, ki smo si jih ogledali, tudi igra "Kljular Martin 1n
vrazji metul j" &aka na va%e dopolnitve in izbol j%ave. Tu in tam
boste program lahko skrajfali, lahko boste dodali barve ali
zvok, dopolnili pravila... Ne dvomim, da boste imeli mnogo
zanimivih predlogov! Vsekakor pa moramo najprej preskusiti, kar
smo ravnokar pripravili. Priporo¢am vam, da ravnate takole:

- najprej shranite na kaseto program v basicu. Namesto kljula
zaenkrat uporabite grafiéni znak (CAPS SHIFT + 9) <¢&rke A,
namesto ¢ grafi&ni znak B, namesto ¢ C, £ D, S E, 2 F ter
namesto Z grafiéni znak G. Nato

- nalo%ite urejevalnik in z njim vpidite strojni program (Zest-
najsti¥ki kod). Ko boste konéali,

- naloZite naslednji pomoZni program in ga poZenite:

10 DATA 0,0,7,224,31,248,5,1&0,7,224,6,96,3,192,31,248,63,
252,55,236,55,236,39,228,6,96,14,112,30,120,0,0

15 DATA 0,0,0,0,0,0,16,8,24,24,12,48,14,112,1,128,3,192,7,
224,9,144,50,76,4,32,24,24,0,0,0,0
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20 DATA 0,0,0,0,2,64,6,96,14,112,14,112,2,64,1,128,3,192,7,
224,9,144,50,76,4,32,24,24,0,0,0,0

25 DATA 0,0,0,0,0,0,0,0,48,12,24,24,28,56,14,112,1,128,3,
192,15,240,17,136,38,100,24,24,0,0,0,0

30 DATA 0,0,0,0,0,0,0,0,0,0,28,56,62,124,14,112,1,128,3,192,
15,240,49,140,6,96,24,24,0,0,0,0

35 CLEAR 31399:FOR i = 31400 TO 31559: READ a: POKE i, a:
NEXT i

40 DATA 96,144,144,112,10,5,2,0

45 DATA 20,8,28,32,32,32,28,0,24,50,66,648,64,66,60,0

50 DATA 20,8,28,32,28,2,40,0,24,60,64,60,2,66,60,0

55 DATA 40,16,124,8,16,32,124,0,24,126,4,8,16,32,126,0

60 FOR i = USR "a" TO USR "h"-1: READ a: POKE i, a: NEXT i

Zdaj shranite zloge z ukazoma

SAVE "igra" CODE 31400, 970
in

SAVE "znaki" CODE USR "a", &4.
Shranite zloge stroinega programa ter grafi¢énih znakov takoj za
prvim programom v basicu'! Le @ RUN ...

Zelim vam obilo zabave! In upam, da vam bo pridobl jeno zna-
nje spodbuda in opora za nove poskuse. Ta knjiga je Sele zale-
tek poti - zato vam 2Zelim tudi: "Sreéno pot!".

DODATEK
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10

20

100

120

130

140

150

170

180

190

200

210

UREJEVALNIK ZA VNOS STROJNEGA KODA

DEF FN A(D$)=16%(CODE D$(1)-48-7%(CODE D$(1) >57))

+ (CODE D$(2)-48-7%(CODE D$(2) >57))

DEF FN A$(A)=CHR$ (INT (A/16)+4B8+7% (INT (A/16)>9))
+CHR$ (A—-16%#INT (A/16)+48+7%# ((A-16#INT (A/16))>9))
INPUT "START ? ";NASLOV: RANDOMIZE NASLOV:

CLEAR (NASLOV-1): LET NASLOV=PEEK 23&470+25&4#PEEK 23671:
POKE 234658,8

PRINT "NASLOV"; TAB 12;"VSEBINA" "TAB 10; "STARA NOVA":
LET SPOMIN=NASLOV

FOR J=0 TO 15: PRINT NASLOV; TAB 12;FN A$(PEEK NASLOV);:
INPUT Cs

IF C#="" THEN PRINT TAB 1B83;FN A$(PEEK NASLOV):

LET NASLOV=NASLOV+1: NEXT J: GO TO 180

IF C$="C9" THEN POXE NASLOV,FN A(CS$):

PRINT TAB 18;C%$: GO TO 180

FOR I=1 TO LEN C$ STEP 2: LET D$=C$(I TO I+1):

POKE NASLOV,FN A(D$): PRINT TAB 18;FN A$(PEEK NASLOV):
LET NASLOV=NASLOV+1:LET J=J+1: NEXT I: NEXT J

INPUT "SFPREMEMBE ? ";C$: IF C$<>"N" THEN LET NASLOV=SPOMIN:
CLS : GO TO 120

INPUT "NAPREJ ? ";C$: IF C$<>"N" THEN LET NASLOV=NASLOV-1:
CLS 3. 60 TO 120

CLS : INPUT "START ZA USR ? "3 LINE Ss:

IF Ss$=" STOP " THEN GO TO 9999

PRINT USR VAL S$
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STROJNI UKAZI PROCESORJA Z80 IN NJIHOVI KODI
ADC A, (HL) 8E ADD 1V, IY FD 29
ADC A, (IX+dis) DD BE XX ADD 1Y, SP FD 39
ADC A, (IY+dis) FD BE XX AND A, (HL) AL
ADC A, A 8F AND A, (IX+dis) DD A& XX
ADC A, B 88 AND A, (IY+dis) FD A& XX
ADC A, C 89 AND A, A A7
ADC A, D 8A AND A, B Ao
ADC A, E 8B AND A, C Al
ADC A, H 8C AND A, D A2
aDE-a: L 8D AND A, E A3
ADC A, n CE XX AND A, H A4
ADC HL, BC ED 4A AND A, L AS
ADC HL, DE ED SA AND A, n Eb6 XX
ADC HL, HL ED 6A BIT 0, (HL) CB 46
ADC HL, SP ED 7A BIT O, (IX+dis) DD CB XX 46
ADD A, (HL) 86 BIT O, (IV+dis) FD CB XX 46
ADD A, (IX+dis) DD 86 XX BIT 0, A CB 47
ADD A, (IY+dis) FD 86 XX BIT 0, B CB 40
ADD A, A 87 Bl 0, C CB 41
ADD A, B 80 BIT 0, D CB 42
ADD A, C 81 BIT O, E CB 43
ADD A, D 82 BIT O, H CB 44
ADD A, E 83 BIT 0, L CB 45
ADD A, H 84 BIT 1, (HL) CB 4E
ADD A, L 85 BIT 1, (IX+dis) DD CB XX 4E
ADD A, n Cé6 XX BIT 1, (Iy+dis) FD CB XX 4E
ADD HL, BC 09 BIT 1, A CB 4F
ADD HL, DE 19 BIT 1, B CB 48
ADD HL, HL 29 BIT15C CB 49
ADD HL, SP 39 BIT 1, D CB 4A
ADD IX, BC DD 09 BIT 1, E CB 4B
ADD IX, DE DD 19 BIT 1, H CB 4C
ADD IX, IX DD 29 BLT 1, L CB 4D
ADD IX, SP DD 39 BIT 2, (HL) CB S&
ADD 1Y, BC FD 09 BIT 2, (IX+dis) DD CB XX S&
ADD 1Y, DE FD 19 BIT 2, (IY+dis) FD CB XX 56
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BIT 2,. A CB 57 BIT &, B CB 70
BIT 2, B CB S0 BIT 6, C €n 71
BIT 2, C CB 51 BIT 6, D Ehcl2
BIY 2,'D CB 52 BT &, E CB 73
BIT 2, E €8 53 BIT &, H CB 74
BIT 2, H CB 54 BIT 6, L CB 75
BIYV- 2. L CB S5 BIT 7, (HL) €B 7E
BIT 3, (HL) CB SE BIT 7, (IX+dis) DD CB XX 7E
BIT 3, (IX+dis) DD CB XX SE BIT 7, (IY+dis) FD.CB XX 7&
BIT 3, (IY+dis) FD CB XX SE BIT 7, A EB7F
BIT 3, A CB SF BIT 74, B cB 78
BIT 3, B CB S8 (25 G ey gt cB 79
BIT 35 € CB 59 BIT 7, D CB 7A
BIT 3,-D CB SA BIT 7, E CB 7B
BIT 3. ' E CB SB BIT.7, H CB 7C
BIF 35 'H CB SE BIV 715 CB 7D
BIT 3, 'L CB SD CALL naslov CD XX XX
BIT 4, (HL) CB &6 CALL C, naslov DC XX XX
BIT 4, (IX+dis) DD CB XX 66 CALL NC, naslov D4 XX XX
BIT 4, (IY+dis) FD CB XX 66 CALL M, naslov FC XX XX
BIT 4, A CB &7 CALL P, naslov F4 XX XX
BIT 4, B CB &0 CALL PE, naslov EC XX XX
BIT 4, C CB 61 CALL PO, nasloav E4 XX XX
BIT 4, D CB 62 CALL Z, naslov CC XX XX
BIT 4, E CB 63 CALL NZ, naslov C4 XX XX
BIT 4, H CB 64 CCF 3F

BIT 4, L CB &5 R tH) BE

BIT. S, tHL) CB &6E CP (IX+dis) DD BE XX
BIT S5, (IX+dis) DD CB XX &E CP (1IY+dis) FD BE XX
BIT S5, (1Y+dis) FD'CB XX 6&E CP A BF

BIT S5, A CB &F ce B B8

BIT 5, B CB &8 EP C B9

BIT S, C CB &9 CE D BA

BIT S, D CB 6A B E BB

BIT' Sy E CB &B CP H BC

BIY B.'H CB &6C eP L BD

BET 5, L CB &D CRn FE XX
BIT 6, (HL) CB 76 CPD ED A9
BIT 6, (IX+dis) DD CB XX 76 CPDR ED B9
BIT 6, (IY+dis) FD CB XX 76 CP1 ED Al
B1Y¥ &6, A CB 77 CPIR ED B1
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CPL 2F INC (1Y+dis) FD 34 XX
DAA 27 INC A 3C
DEC: (HL) 35 INC B 04
DEC (IX+dis) DD 35 XX INC C oC
DEC (IY+dis) FD 35 XX INC D 14
DEC A 3D INC E 1iC
DEC B 05 INC H 24
DEC C oD INC L 2C
DEC D ; B | INC BC 03
BEE. E iD INC DE 13
DEC H 25 INC HL 23
DEC L 2D . INC IX DD 23
DEC BC ‘OB INC 1Y FD 23
DEC DE iB INC SP 33
DECHi- 2B IND ED AA
DEC IX DD 2B INDR ED BA
DEC- 1Y FD 2B INI ED A2
DEC SP 3B INIR ED B2
D1 F3 JP (HL) E9
DJNZ dis 10 XX JP (IX) DD E9
EI FB JF CLY) FDEES
EX(SP) , HL ES JP naslov C3 XX XX
EXa (SP) , IX DD E3 JP C, naslov DA XX XX
EX (8P), 1Y FD E3 JP NC, naslov D2 XX XX
EX AF, A°F’ 08 JP. M, naslov FA XX XX
EX DE, HL EB JP P, naslov F2 XX XX
EXX D9 JP PE, naslov EA XX XX
HALT 76 JP PO, naslov E2.XX XX
IM O ED 46 JP Z, naslov CA XX XX
Mt ED 56 JP NZ, naslov C2 XX XX
M 2 ED SE JR dis 18 XX
IN A, (D) ED 78 JR C, dis 38 XX
IN A, (vrata) DB XX JR NC, dis 30 XX
IN B, (C) ED 40 JR Z, dis 28 XX
IN €, (C) ED 48 JR NZ, dis 20 XX
IN D () ED 30 LD (naslov), A 32 XX XX
IN E, (D) ED S8 LD (naslov), BC ED 43 XX XX
IN H, () ED &0 LD (naslov), DE ED 53 XX XX
IN L, () ED &8 LD (naslov), HL 22 XX XX
INC (HL) 34 LD (naslov), HL ED 63 XX XX -
INC (IX+dis) DD 34 XX LD (naslov), IX DD 22 XX XX
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LD
LD
LD
LD
LD
LD
LD
LD
LD
LD
LD
LD
LD
LD
LD
LD
LD
LD
LD
LD
LD
LD
LD
LD
LD
LD
LD
LD
LD
LD
LD
LD
LD
LD
LD
LD
LD
LD
LD
LD
LD

(naslov), 1Y
(naslov), SP

(BC), A
(DE) ,
CHL)
(HL) ,
(HL) ,
(HL) ,
(HL) ,
(HL) ,
(HL) ,
(HL), n

(IX+dis),
(IX+dis),
(IX+dis),
(IX+dis),
(IX+dis),
(IX+dis),
(IX+dis),
(IX+dis),

rFrIrmoow?>»?>D

(IY+dis),
(IY+dis),
(IY+dis),
(IY+dis),
(IY+dis),
(IY+dis),
(IY+dis),
A, (naslov
A, (BC)
A, (DE)
A, (HL)

A, (IX+dis)

A, (Iv+dis)
A, A

D
~Imonow

A
B
c
D
E
H
L
n
(1v+dis), A
B
c
D
E
H
L
n
)

FD 22 XX XX
ED 73 XX XX

02
12
77
70
71
72
73
74
75
36
DD
DD
DD
DD
DD
DD
DD
DD
FD
FD
FD
FD
FD
FD
FD
FD
3A
oA
1A
7€E
DD
FD
7F
78
79
74
7B
7C
ED

XX
4
70
71
72
73
74
75
36
77
70
75 §
7L
73
74
75
36
XX

T
75

37

XX
XX
XX
XX
XX
XX
XX
XX
XX
XX
XX
XX
XX
XX
XX
XX
XX

XX
XX

XX

XX

LD
LD
LD
LD
LD
LD
LD
LD
LD
LD
LD
LD
LD
LD
LD
LD
LD
LD
LD
LD
LD
LD
LD
LD
LD
LD
LD
LD
LD
LD
LD
LD
LD
LD
LD
LD
LD
LD
LD
LD
LD

A,
A,
A,
B,
B,
B,

BC,
BC,

DE,
DE,
E,

L

R

n

(HL)
(IX+dis)
(1Y+dis)
A

ST T moun.w

(naslov)
nn
(HL)
(IX+dis)
(IY+dis)
A

- Bei pa U o 1 - Rl TR

(HL)
(IX+dis)
(IY+dis)
A

2 rrTmonuw

(naslov)
nn
(HL)

7D
ED

3E
45

DD
FD

47
40
41

42
43
44

45
06
ED
o1

4E
DD
FD
4F

48
49
4A
4B
4c
4D
OE
S6
DD
FD
57
50
S1

52
53
54
S5
16
ED
11

SE

SF
XX

46 XX
46 XX

XX
4B XX XX
XX XX

4E XX
4E XX

XX

56 XX
S6 XX

XX
SB XX XX
XX XX

o )
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LD
LD
LD
LD
LD
LD
LD
LD
LD
LD
LD
LD
LD
LD
LD
LD
LD
LD
LD
LD
LD
LD
LD
LD
LD
LD
LD
LD
LD
LD
LD
LD
LD
LD
LD
LD
LD
LD
LD
LD
LD

I—l‘
HL,
HL,
I,

IX,
X,
1v,
IV
L,

(IX+dis)
(IY+dis)
A

B e - o B

n
(HL)
(IX+dis)
(I1Y+dis)
A

s I Mme e

(naslov)
(naslov)
nn
A
(naslov)
nn
(naslov)
nn
(HL)
(IX+dis)
(IY+dis)

23 L .2 MYTD D

DD SE XX
FD SE XX
SF

S8

S9

SA

SB

SC

SD

1E XX

&6

DD 66 XX
FD 66 XX
67

&0

61

&2

63

64

65

26 XX

2A XX XX
ED 6B XX
21 XX XX
ED 47

DD 2A XX
DD 21 XX
FD 2A XX
EDI21 XX
6E

DD &E XX
FD 6E XX
&6F

&8

69

&6A

&B

&C

&D

2E XX

ED 4F

XX

XX
XX
XX
XX

LD SP, (naslov) ED 7B XX XX
LD SP, nn 31 XX XX
LD 8P, HL F9

LD SP, IX DD F9
ED Se, 1Y ED:F9
LDD ED AB
LDDR ED B8
LDI ED AO
LDIR ED BO
NEG ED 44
NOP 00

OR (HL) B&6

OR (IX+dis) DD B&6 XX
OR (IY+dis) FD B& XX
OR A B7

OR B BO

OrR C B1

OR D B2

OR E B3

OR H B4

OR L BS

OR n F&6 XX
OTDR ED BB
OTIR ED B3
outT «t©, A ED 79
OUT (vrata), A D3 XX
ouT. <), B ED 41
OuT (), C ED 49
RIT (C) 4 D ED 51
T (C)s'E ED 59
outT (©), H ED 61
outT (©), L ED &9
ouTD ED AB
ouTI ED A3
POP AF i
POP BC Ci
POP DE D1
POP HL E1l
POP IX DD E1l
PO 1Y FD E1
PUSH AF FS
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PUSH BC CS RES 3, D CB 9A

PUSH DE DS RES 3, E CB 9B

PUSH HL ES RES 3, H CB 9C

PUSH IX DD ES RES 3, L CB 9D

PUSH 1Y FD ES RES 4, (HL) CB A6

RES 0, (HL) CB 86 RES 4, (IX+dis) DD CB XX A&
RES 0, (IX+dis) DD CB XX 86 RES 4, (IY+dis) FD CB XX A6
RES 0, (IY+dis) FD CB XX B8é& RES 4, A CB A7

RES 0, A CB 87 RES 4, B CB AOC

RES 0, B CB 80 RES 4, C CB A1l

RES O, C CB 81 RES 4, D CB A2

RES O, D CB 82 RES 4, E CB A3

RES O, E CB 83 RES 4, H CB A4

RES O, H CB 84 RES &4, L CB AS

RES O, L CB 85 RES S, (HL) CB AE

RES 1, (HL) CB BE RES 5, (IX+dis) DD CB XX AE
RES 1, (IX+dis) DD CB XX 8E RES 35, (IvY+dis) FD CB XX AE
RES 1, (IY+dis) FD CB XX BE RES S, A CB AF

RES 1, A CB 8F RES S5, B CB AB

RES 1, B CB 88 RES 5, C CB A9

RES 1, C CB 89 RES S, D CB AA

RES 1, D CB 8A RES 5, E CB AB

RES 1,.E CB 8B RES S5, H CB AC

RES 1, H CB 8C REB 85, L CB AD

RES 1., L CB 8D RES 6, (HL) CB B6

RES. 2, (H) CB 96 RES &, (IX+dis) DD CB XX Bé6
RES 2, (IX+dis) DD CB XX 96 RES 6, (IY+dis) FD CB XX Bé6
RES 2, (IY+dis) FD CB XX 9& RES 6, A CB B7

RES 2, A CB 97 RES 6, B CB BO

RES 2, B CB 90 RES 6, C CB B1

RES 2, C CB 91 RES 6, D CB B2

RES "2, D B 92 RES 6, E CB B3

RES 2, E CB 93 RES &6, H CB B4

RES 2, H CB 94 RES 6, L CB BS

RES 24 L CB 95 RES 7, (HL) CB BE

RES 3, (HL) CB 9E RES 7, (IX+dis) DD CB XX BE
RES 3, (IX+dis) DD CB XX 9E RES 7, (IY+dis) FD CB XX BE
RES 3, (IY+dis) FD CB XX 9E RES 7, A CB BF

RES 3, A CB 9F RES 7, B CB B8

RES 3, B CB 98 RES 7, C CB B9

RES 3, C B 99 RES 7, D CB BA
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RES 7
RES 7
RES. 7
RET

RET C

RET NC

RET M
RETF

BEL PE

RETE PO

RET: -2

RET NZ

RETI

RETN

RL (HL)

RL (IX+dis)
RL (IY+dis)
RL A

RLA

RL
RL
RL
RL
RL
RL
RLC (HL)

RLC (IX+dis)
RLC (1IY+dis)
RLC A

RLCA
RLC
RLC
RLC
RLC
RLC
RLC
RLD
RR (HL)

RR (IX+dis)
RR (1Y+dis)
RR A

-

-
rxm

gl I - M

e iRl - B B

CB
CB
CB
c9
D8
DO
F8
FO
E8
EO
c8
co
ED
ED
CB
DD
FD
CB
&7
CB
CB
CB
CB
CB
CB
CB
DD
FD
CB
o7
CB
CB
CB
CB
CB
CB
ED
CB
DD
FD
CB

BB
BC
BD

4D
45
16
CB XX 16
CB XX 16
17

10
11
12
13
14
15
06
CB XX 06
CB XX 06
07

00
01
02
03
04
0S5
6F
iE
CB XX 1E
CB XX 1E
1F

.

RRA
RR
RR
RR
RR
RR
RR
RRC (HL)

RRC (IX+dis)
RRC (IY+dis)
RRC A

RRCA
RRC

RRC

RRC

RRC

RRC

RRC

RRD

RST 00
RST 08

rTmonw

e AR - B

RST 18
RST 20

RST 30

RST 38

SBC A, (HL)
SBC A, (IX+dis)
SBC A, (IY+dis)
SBC A, A

SBC A, B
SBC A, C
SBC A, D
SBC A, E
SBC A, H
SBC A, L
SBC A, n
SBC HL, BC
SBC HL, DE
SBC HL, HL

1P
CB
CB
CB
CB
CB
CB
CB
DD

CB
OF
CB
CB
cB
CB
CB
CB
ED
c7
CF
D7
DF
E7
EF
F7
FF
9E

FD
9F
98
99
9A
9B
9C
9D
DE
ED
ED
ED

18
19
1A
1B
iC
iD
OE
CB XX OE
CB XX OE
OF

o8
09
0A
OB
ocC
oD
&7

FE XX
FE XX

XX
42
52
&2
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SBC HL, SP ED 72 SET - XL CB DD SLA (HL) CB 26 SRL D CB 3A
SCF 37 SET 4, (HL) CB E& SLA (IX+dis) DD CB XX 26 S E CB 3B
SET 0, (HL) CB Cé6 SET 4, (IX+dis) DD CB XX Eé& SLA (IY+dis) FD CB XX 26 SRL H Ch-3C
SET 0, (IX+dis) DD CB XX Cé SET 4, (IY+dis) FD CB XX Eé SLA A cCB 27 SRL L CeB 3D
SET 0, (IY+dis) FD CB XX Cé SET 4, A CB E7 SLA B CB 20 SUB (HL) 6

SET O, A CB C7 SET 4, B CB EO | SLA C CB 21 SUB (IX+dis) DD 9& XX
SET O, B CB CoO SET 4; C CB E1 _ SLA D CB 22 SUB (IY+dis) FD 96 XX
SET O, C CB Ct SET 4, D CB E2 w SLA E CB 23 SUB A 97

SET O, D CB C2 SET 4, E CB E3 SLA H CB 24 SuUB B 90

SET O, E CB C3 SET 4, H CB E4 : SLA L ' CB 25 SuB C 91

SET 0, H CB C4 SET 4, L CB ES SRA (HL) CB 2E SUB D 92

SET Oy L CB CS SET 5, (HL) CB EE SRA (IX+dis) DD-EB XX 2€ SUB E 93

SET 1, (HL) CB CE SET S, (IX+dis) DD CB XX EE SRA (IY+dis) FD CB XX 'Z2E SuUB H 94

SET 1, (IX+dis) DD CB XX CE SET S5, (IY+dis) FD CB XX EE SRA A CB: 2F SUB L 95

SET 1, (IY+dis) FD CB XX CE 8ET S5, A CB EF SRA B CB 28 SUB n D6 XX
SET 1, A CB CF SET S5, B CB EB SRA C CB 29 XOR (HL) AE

SET 1, B CB C8 SET S, C CB E9 SRA D CB 2A XOR (IX+dis) DD AE XX
SET 1, C CB C9 SET S5, D CB EA SRA E CB 2B XOR (1Y+dis) FD AE XX
SET 1, D CB CA SET S, E CB EB SRA H nm.Nn XOR A AF

SET 1, & CB CB SET S, H CB EC SRA L CB 2D XOR B AB

SET 1, H CB CC SET S, L CB ED SRE (HL.) cB 3E XOR C A9

SET 1, L CB CD SET &6, (HL) CB Fé& : SRL (IX+dis) DD CB XX 3E XOR D AA

SEYT 2, (H) CB D& SET 6, (IX+dis) , DD CB XX Fé6 SRL (IY+dis) FD CB XX 3E XOR E AB

SET 2, (IX+dis) DD CB XX D& SET 6, (IY+dis) FD CB XX Fé SRL A cB 3k XOR H AC

SET 2, (Iv+dis) FD CB XX Dé SET 6, A CB F7 SRL B CB 38 XOR L AD

BET 2, 8 CB D7 SET &6, B CB FO SRL C CB 39 XOR n EE XX
SET 2,°8 CB DO SET &6, C CB F1

SET 2, CB D1 SET 6, D CB F2

SETYT 2,:D CB D2 SET 6, E CB F3

SEY 2, E CB D3 SET 6, H CB F4

SET 2, H CB D4 SEh 6, L CB FS

SET 25 & CB D5 SET 7, (HL) CB FE . Opomba: Pri sprotnem indeksnem naslavljanju sledi kodu ukaza
SET 3, (HL) CB DE SET 7, (IX+dis) DD CB XX FE najprej aodmik in nato &tevilo.

SET 3, (IX+dis) DD CB XX DE SET 7, (lY+dis) FD CB XX FE

SET 3, (IY+dis) FD CB XX DE SET 7, A CB FF

SET 3, A CB DF SET 7, B CB F8B

SET 3, B CB D8 SET 7, C CB F9?

SET- S, C CB D9 BEV: 74 D CB FA :

SET 3, D CB DA BEY 7,:E CB FB

SET 3, E CB DB SET 7, H CB FC

SET 3, H CB DC SET Ty L CB FD
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STROJNI KODI PROCESORJA Z80

(o]¢]

01 XX XX
02

03

04

05

06 XX
07

o8

09

OA

oB

oC

oD

OE XX
OF

10 XX

11 XX XX
12

13

14

15

16 XX

17

18 XX

19

1A

iB

iC

iD

1E XX

F

20 XX

21 XX XX
22 XX XX
23

NOP 24
LD BC, nn 25
LD (BC), A 26
INC BC 27
INC B 28
DEC B 29
LD B, n 2A
RLCA 2B
EX:0oF, A°'F’ 2C
ADD HL, BC 2D
LD A, (BC) "2E
DEC BC oF
INC C 30
DEC C 31
LD Cy, n 32
RRCA 33
DJINZ dis 34
LD DE, nn 35
LD (DE), A 36
INC DE 37
INC D 38
DEC D 39
LD D, n 3A
RLA 3B
JR dis 3C
ADD HL, DE 3D
LD A, (DE) 3E
DEC DE ' 3F
INC E 40
DEC E 41
thiEs N 42
RRA 43
JR NZ, dis 44
LD HL, nn 45
LD (naslov), HL 446
INC H 47

IN NJIHOVI UKAZI

XX

XX

XX

XX

XX

XX
XX

XX

XX

XX

XX

XX

XX
XX

XX

INC H |
DEC H

LD Hy n !
DAA

JR Z, dis

ADD HL, HL

LD HL, (naslov)

DEC HL

INC L

DEC L

D L. n |
CPL
JR NC, dis i
LD SP, nn {
LD (naslov), A W,
INC SP

INC (HL)

DEC (HL)

LDCHE) '

SCF

JR C, dis

ADD HL, SP

LD A, (naslov)

DEC SP

INC A

DEC A

LD A, n

CCF
LD B,
LD B,
LD B,
LD B,
LD B,
LD B,
LD B, (HL)
LD B, A

rITmonauw
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48 LD C, B 7 LD (HL), C
49 LbC, C < LDV ) D
4A LNy D 73 LD ) o
4B Ltb C, E 74 LD 4HE) y H
4c LD C, H 735 LD (HL) o L
4D LD C, L 76 HALT
4E LD Gy (HL) 77 LD (HL), A
4F Lb C, A 78 LD A, B
S0 Lb b, B 7 g LD A, C
S1 Lb b, C 7A LD A, D
52 LD D, D 7B LD A, E
S3 LD D, E 7C LD A, H
54 Lb D, H 7D LD Ry L
S5 LD D, L e LD A, (HL)
S6 LD D, (HL) 7F LD A, A
S7 LD D, A 80 ADD A, B
S8 LD E, B 81 ADD A, C
59 LD E, C 82 ADD A, D
SA LD E, D 83 ADD A, E
SB LD E . E 84 ADD A, H
SC LD E, H 85 ADD A, L
SD ED-Ey-L 86 ADD A, (HL)
SE LD E, (HL) 87 ADD A, A
SF LD E, A 88 ADC A, B
&0 LD H, B 89 ADC A, C
61 LD H, C 8A ADC A, D
&2 LD H, D 8B ADC A, E
&3 LD, & ac ADC A, H
64 LD Hy 'H 8D ADC A, L
65 CD H, L 8E ADC A, (HL)
&6 LD H, (HL) 8F ADC A, A
&7 LD H, A 90 SUB B
68 LD Ly B b 4 § SuB C
69 LD Ly C 92 SuUB D
&A LD L, D 93 SUB E
6B LD L, E 94 SUB H
&6C ED Lg H 95 SuB L
&D ER A 6 SUB (HL)
&E LD Ly (HL) 97 SUB A
&F Lb L, A 98 SBC A, B
70 LD (HL), B b g SBC A, C
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9A SBC A, D C3 XX XX JP naslov CB 21 sLA C CB 52 BIT 2.°D
9B SBC A, E C4 XX XX CALL NZ, naslov CB 22 sLA D CB 53 BIT 2, E
e SBC A, H cs: PUSH BC CB 23 SLA E CB 54 BIT 2, H
i e 8 L Cé xx ADD A, n CB 24 SLA H CB 55 BIT 2, L
9E SBC A, (HL) c7 RST 00 CB 25 SLA L CB 56 BIT 2, (HL)
o SBC A, A cs RET Z . CB 26 SLA (HL) CB 57 BIT 2, A
A0 AND A, B ce RET CB 27 SLA A cB S8 BIT 3B
Al AND A, C CA XX XX JP Z, naslov CB 28 SRA B CB 59 PIT 3, C
A2 AND A, D CB 00 RLC B CB 29 SRA C CB SA BIT S,/ D
A3 AND A, E Ce o1 RLC C CB 2A SRA D CB SB BIT 3, E
A4 AND A, H CB 02 RLC D CB 2B SRA E CB SC BIT' 3. M
AS AND A, L CB 03 RLC E CB 2C SRA H CB SD BIT 3, L
As AND A, (HL) CB 04 RLC H CB 2D SRA L CB SE BIT 3, (HL)
a7 AND A, A CB 05 RLC L CB 2E SRA (HL) CB SF BIT S. A
AB XOR B CB 06 RLC (HL) 3 CB 2F SRA A CB 60 BIT 4, B
AT XOR C CB 07 RLC A CB 38 SRL B CB 61 BIT & 'C
AA XOR D CB o8 RRC B CB 39 SRL C CB 62 BIT 4, D
AB XOR E CB 09 RRC C CB 3A SRL D CB 63 BIT 4, K
AC XOR H CB 0OA RRC D CB 3B SRL E CB 64 BIT 4, H
AD XOR L CB oB RRC E CB 3C SRL H CB 65 BIT 4, L
AE XOR (HL) Ce oC RRC H CB 3D SRL L CB 64 BIT 4, (HL)
AF XOR A CB OD RRC L CB 3E SRL (HL) CB &7 BIT 4, A
BO OR B CB OE RRC (HL) CB 3F SRL A CB &8 BIT S, B
B1 OrR C €B OF RRC A CB 40 BIT O, B CB &9 BIT s, C
B2 OR D CB 10 RL B CB 41 BIT. O, C CB 6A BIT S, D
B3 OR E CB 11 RL C " CB 42 BIT O, D CB 6B BIT S, E
B4 OR H CB 12 RL D CB 43 BIT O, E CB &C BIT S, H
BS OR L CB 13 RL E CB 44 BIT O, H CB &D BIT S5, L
B6 OR (HL) CB 14 RL H CB 45 BIT O, L CB &E BIT S, (HL)
87 OR A CB 15 RL L CB 46 BIT 0, (HL) CB &F BIT S, A
B8 CP B CB 16 RL (HL) CB 47 T 0, & CB 70 BIT 6, B
B? cep C CB 17 RL A CB 48 , BIT 1, B CB 71 BIT 6, C
BA CP D CB 18 RR B CB 49 BIT 1, C CB 72 BIT &, D
BB cp E CB 19 RR C CB 4A BIT 1, D CB 73 BIT 6. E
BC CP H’ CB 1A RR D CB 4B BIT 1, E CB 74 BIT &, H
BD CP L CB 1B RR E CB 4C BIT 1, H CB 75 BIT &, L
BE CP (HL) CB 1C RR M CB 4D BIT 1, L CB 76 BIT &6, (HL)
BF Cr A Cs 1D RR L CB 4E BIT 1, (HL) cB 77 BIT 6, A
co RET Nz Cs 1E RR (M) CB 4F BIT 1, A CB 78 BIT 7, B
c1 POP BC Ce 1F R A CB S50 BIT 2, B CB 79 BIT 7, C
C2 XX XX JP s naslov CB 20 SLA B CB St BIT 2, C CB 74 BIT 7, D
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CB 7B BRIT 75 E CB A4 RES 4, H CB CD SET 1,:-L CB Fé& SET &, (HL)

Ce 7C BIiT 7.°H -CB AS RES 4, L CB CE SEfed s (HL) CB F7 SET 6, A

CB 7D BITV 724 L CB A6 RES 4, (HL) CB CF SET 1, A CB F8 SET-7, B

CB 7E BIT 7, (HL) CB A7 RES 4, A CB DO SEY 2.8 CB F9 SELC 7 C

CB.7F BIT 7, A CB Jm RES S, B CB Di SEL 2y .C CB FA SV 7, D

CB 80O RES O, B CB A9 RES S5, C CB D2 SEl 24D CB FB BEY Vo &

CB 81 RES 0, C CB AA RES S5, D CB D3 Sy -2, E CB FC SET 7, H

CB 82 RES O, D CB AB RES 5, E CB D4 SET. 25 H CB FD SEl 7y L

CB 83 RES O, E CB AC RES S, H CB DS SEN 2L CB FE SET 7, (HL)

CB 84 RES O, H CB AD RES S5, L . CB D6 SET 2, (HL) CB FF SET 74 A

CB 85 RES O, L CB AE RES S, (HL) CB D7 SET 2, A CC XX XX CALL Z, naslov
CB Bé& RES 0, (HL) CB AF RES S5, A CB DB SET 3, B CD XX XX CALL naslov

CB 87 RES 0, A CB BO RES 6, B CB D9 SET 3, C CE XX ADC A, n

CE 88 RES 1, B CB B1 RES 6, C CB DA SET 3, D CF RST 0B

CB 89 RES 1, C CB B2 RES 6, D ' CB DB SEY Sy E DO RET NC

CB B8A RES 1, D CB B3 RES 6, E CB DC SET. 3, =H D1 FOP DE

CB 8B RES 1, E CB B4 RES 6, H CB DD SET 3, L D2 XX XX JP NC, naslov
CB 8C RES 1, H CB BS RES 6, L CB DE SER Js (HL) D3 XX OUT (vrata), A
CB 8D < e e L) CB B6 RES 6, (HL) CB DF SET 3, A D4 XxX XX CALL NC, naslov
CB BE RES 1, (HL) CB B7 RES &6, A CB EO SET 4, B DS FUSH DE

CB 8F BES 1,8 CB B8 RES 7, B CB E1 SEY 8, C D& XX SUB n

CB 90 RES 2, B CB B9 RES 7, C B €B E2 SET 4, D D7 RS 10

CB 91 RES 2, C CB BA RES 7, D CB E3 SET 4, E D8 RET C

CB 92 RES 2, D CB BB RES 7y E CB E4 SET 4, H D9 EXX

CB 93 RES 2, E CB BC j RES 7, H CB ES SET 4, L DA XX XX JP C, naslov
CB 94 RES 2, H CB BD RES 7, L 3 CB E& SET 4, (HL) DB XX IN A, (vrata)
CB 95 RESE 201 CB BE RES 7, (HL) CB E7 SET 4, A DC XX XX CALL C, naslov
CB 96 RES 2, (HL) CB BF RES 7, A CB EB SETES.- B DD 09 ADD IX, BC

EB 97 RES 2, A CB CO SET O, B CB E9 SET S, € DD 19 ADD IX, DE

CB 98 RES 3,.B CB Ci SET 0, C CB EA SET S, D DD 21 XX XX LD IX, nn

CB 99 RES 3, C CB C2 SET O, D CB EB SET S, E DD 22 XX XX LD (naslov), IX
CB 9A RES 3, D CB C3 ST Oy 'E CB EC SET O, H DD 23 INC IX

CB 9B RES 3, E CB C4 SET 0, H CB ED SET 5, L DD 29 ADD IX, IX

CB 9C RES 3, H CB CS SET Oy L €8 EE SET -3, (HL) DD 2A XX XX LD IX, (naslov)
CB 9D RES 3,:L CB Cé& SET 0, (HL) CB EF SET S, A DD 2B DEE - IX

CB 9E RES 3, (HL) €8-C7 SET 0, A CB FO SET &6,-B DD 34 XX INC (IX+dis)
CB 9F RES. 3, A CB C8 8T 14 B €8 F1 SET &, C DD 35 XX DEC (IXx+dis)
CB A0 RES 4, B CB C9 SET 1, C CB F2 SET &4y D DD 36 XX XX LD (IX+dis), n
CB At RES 4, C CB CA SE¥V L, D CB F3 oEY &6, E DD 39 ADD IX, SP

CB A2 RES D CB CB BEF 1, E CB F4 SET 6, H DD 46 XX LD B, (IX+dis)
CB A3 RES E CB CC SET 1, H CB FS SET 6, L DD 4E XX LD E, (IX+dis)
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DD 56 XX LD D, (IX+dis) DD CB XX Bé& RES &, (IX+dis)
DD ‘SE XX LD E, (IX+dis!} DD .CB XX BE RES 7, (IX+dis)
DD &6 XX LD Hy, (IX+dis) DD CB XX Cé SET 0, (IX+dis)
DD 6E XX LD L, (IX+dis) DD €EB ‘XX CE SET 1, (IXtdis)
DD 70 XX LD (IX+dis), B DD CB XX D& SET 2, (IX+dis)
DD 71 XX LD (IX+dis), C DD CB XX DE SET 3, (IX+dis)
DD 72 XX LD (IX+dis), D DD CB XX E& SET 4, (IX+dis)
DD-73 XX LD (IX+dis), E DD CB XX EE SET S5, (IX+dis)
DD 74 XX LD (IX+tdis), H DD CB XX Fé6 SET &6, (IX+dis)
DD 75 XX LD CIX+dis), L DD CB XX FE SET 7, (IX+dis)
DD 77 XX LD (IX+dis), A DD E1 POP IX

DB ZE; XX LD A, (IX+dis) DD E3 EX (8P), IX

DD 86 XX ADD A, (IX+dis) DD ES PUSH IX

DD BE XX ADC A, (IX+dis) DD E9 JP (IX)

DD 96 XX SUB (IX+dis) DD F9 LD sP, IX

DD 9E XX SBC A, (IX+dis) DE XX SBC A, n

DD A& XX AND A, (IX+dis) DF RST 18

DD AE XX XOR (IX+dis) EO RET PO

DD B& XX OR (IX+dis) =1 POP HL

DD BE XX CP (IX+dis) E2 XX XX JP PO, naslov
DD CB XX 06 RLC (IX+dis) E3 EX (SP), H
DD.CB XX OE RRC (IX+dis) E4 XX XX CALL PO, naslov
DD CB XX 16 RL (IX+dis) ES PUSH HL

DD CE XX 1E RR (IX+dis) E6 XX AND A, n

DD CB XX 26 SLA (IX+dis) €7 RST 20

DD CE XX 2E SRA (IX+dis) E8 RET.PE

DD CB XX 3E SRL (IX+dis) ES JP (HL)

DD CB XX 46 BIT 0, (IX+dis) EA XX XX JP FE, naslov
DD CB XX 4E BIT 1, (IX+dis) EB EX DE, HL

DD CB XX 56 BIT 2, (IX+dis) EC XX XX CALL PE, naslov
DD CB XX SE BIT 3, (IX+dis) ED 40 IN B, (O)

DD CB XX 66 BIT 4, (IX+dis) ED 41 outT ), B

DD CB XX &E BIT 5, (IX+dis) ED 42 SBC HL, BC

DD CB XX 76 BIT 6, (IX+dis) ED 43 XX XX LD (naslov), BC
DD CB XX 7E BIT 7, (IX+dis) ED 44 NEG :
DD CB XX 86 RES 0, (IX+dis) ED 45 RETN

DD CB XX 8E RES 1, (IX+dis) ED 46 im o

DD CB XX 96 RES 2, (IX+dis) ED 47 Lb I, A

DD CB XX 9E RES 3, (IX+dis) ED 48 IN C, (O)

DD CB XX A& RES 4, (IX+dis) ED 49 ouT ), C

DD CB XX AE RES S5, (IX+dis) ED 4A ADC HL, BC

Dodatek 3 185
ED 4B XX XX LD BC, (naslov) ED B2 INIR
ED 4D RETI ED B3 OTIR
ED 4F LD R, A ED B8 LDDR
ED SO IN D, (€) ED B9 CPDR
ED'S1 ouT ¢(C),.D ED BA INDR
ED 52 SBC HL, DE ED BB OTDR
ED 53 XX XX LD (naslov), DE EE XX XOR n
ED Sé6 191 EF RST 28
ED 57 LD A, I FO RET P
ED S8 IN E, (O 72 | POP AF
ED 59 aut ¢(C), E F2 XX XX JP P, naslov
ED SA ADC HL, DE F3 DI
ED SB XX XX LD DE, (naslov) F4 XX XX CALL P, naslov
ED SE IN-2 FS PUSH AF
ED:SF LD A, R F& XX OR n
ED 60 IN H, (O 7 RST 30
ED 61 ouT (C), H F8 RET M
ED 62 SBC HL, HL i f LD SP, HL
ED &3 XX XX LD (naslov), HL FA XX XX JP M, naslov
ED 67 RRD FB EI
ED 68 IN L, (O FC XX XX CALL M, naslov
ED 69 OHT (E) L FD 09 ADD 1Y, BC
ED 6A ADC HL, HL FD 19 ADD 1Y, DE
ED 6B XX XX LD HL, (naslov) FD 21 XX XX ED 1Y, nn
ED 6&F RLD FD 22 XX XX LD (naslov), IY
ED: 72 SBC HL, &SP FD 23 INC 1Y
ED 73 XX XX LD (naslov), SP FD 29 ADD 1Y, 1V
€D:78 IN A, (O FD 2A XX XX LD 1Y, (naslov)
€D-79 ouT C), A FD 2B DEC 1Y
ED 7A ADC HL, SP FD 34 XX INC (1Y+dis)
ED 7B XX XX LD SFP, (naslov) FD 35 XX DEC (IY+dis)
ED AO LDI FD 36 XX XX LD (IY+dis), n
ED Al BEE FD 39 ; ADD 1Y, SP
ED A2 INI FD 46 XX LD B, (IY+dis)
ED A3 OuTI FD 4E XX LD C, (IY+dis)
ED A8 LDD FD 56 XX LD D, (IY+dis)
ED A9 CPD FD SE XX LD E, (IY+dis)
ED AA ‘IND FD &6 XX LD H, (IY+dis)
ED AB ouTD FD &E XX LD L, (1Y+dis)
ED BO LDIR FD 70 XX LD (IY+dis), B
ED B1 CPIR FD 71 XX LD (1Y+dis), C
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FD - 72:%X LD (IY+dis), D FD CB XX &E BIT 5, (IY+dis)
FD 73 XX LD (IY+dis), E FD CB XX 76 BIT &, (1Y+dis)
FD 74 XX LD (IY+dis), H FD CB XX 7E BIT 7, (1Y+dis)
FD 7S5 XX LD (Iv+dis), L FD CB XX B86& RES 0, (IY+dis)
FD 77 XX LD (IY+dis), A FD CB XX BE RES 1, (IY+dis)
FD 7E XX LD A, (IY+dis) FD CB XX 96 RES 2, (IY+dis)
FD 86 XX ADD A, (IY+dis) FD CB XX 9E RES 3, (IY+dis)
FD . BE XX ADC A, (IY+dis) FD CB XX A& RES 4, (IY+dis)
FD 96 XX SUB (IY+dis) FD CB XX AE RES S5, (l1Y+dis)
FD 9 XX SBC A, (IY+dis) FD CB XX Bé& RES 6, (IY+dis)
FD A& XX AND A, (IY+dis) FD CB XX BE RES 7, (IY+dis)
FD AE XX XOR (IY+dis) FD CB XX Cé& SET 0, (IY+dis)
FD B& XX OR (IY+dis) FD CB XX CE SET 1, (IY+dis)
FD BE XX CP (IY+dis) FD CB XX Dé SET 2, (IY+dis)
FD CB XX 06 RLC (IY+dis) FD CB XX DE SET 3, (IY+dis)
FD CB XX OE RRC (IY+dis) FD CB XX Eé SET 4, (IY+dis)
FD CB XX 16 RL (IY+dis) FD CB XX EE SET S, (IY+dis)
FD CB XX 1E RR (IY+dis) FD CB XX Fé& SET 6, (lY+dis)
FD CB XX 26 SLA (IY+dis) FD CB XX FE SET 7, (IY+dis)
FD CB XX 2E SRA (1IY+dis) FD E1 g 5 4

FD CB XX 3E SRL (IY+dis) FD E3 EX (SP), 1Y

FD CB XX 46 BIT 0, (IY+dis) FD ES PUSH 1Y

FD CB XX 4E BIT 1, (IY+dis) FED EY JPS 1Y)

FD CB XX Sé6 BIT 2, (1Y+dis) D E? LD SP, 1Y

FD CB XX SE BIT 3, (IY+dis) FE XX SR hry

FD CB XX &6 BIT 4, (IY+dis) FF RST 38

Opomba: Pri sprotnem indeksnem naslavl janju sledi kodu ukaza
najprej odmik in nato Stevilo.

16-bitna aritmetika

STVARNO KAZAL. O

S56-59

- in ué¢inek na zastavice
B8-bitna aritmetika

ADC S3, S8
ADD S1, S6&

algoritem 104
AND 66
ASCII kod 123

assembler 13
binarni zapis
bit" 19
BIT 93

branje s tipkovnice

byte 19
CALL 79
CALl ‘cc . B1
CCF 45

19

centralni procesor

CE 54

CPD ‘87
CPDR 87
CPI 84
CPIR 86
R 68
DEC 49-50
DEEB: 111
REEM. 1211

S51-55

121

14

delovanje rac¢unalnika

DESCHY
DINZ 76
dolgi skoki

7173

dolodanje naslovov

dvojiski zapis 19

EI 99
EX 63, 90
EXX 90

funkci ja USR

29,

38

11

59

glavni program

HALT 77

106

heksadecimalni zapis

M- 99y

IN 101
INC 47-49
IND 103

indeksni register

103
103
103

INDR
INI
INIR
IF 71

JE ce 71
JR 73

JR cc 74

kazalec sklada

klic podprograma

&3

19

26

49

knjiZnica podprogramov 79

kodiranje

106

krajfave (mnemonike)

kratki skoki

73-74

LD 31-37, 38-42, 63

LDD 87
LDDR 87
Ll B7
LDIR 87

logiéne operacije

logi&no preskusanje

maskiranje
MEMBOT 133

66

menjava registrov

13

&6-70

= in u¢inek na zastavice

105

F0-92

naértovanje programa

nadzorni program 1
nakl juéni pomnilnik (RAM)

naslavl janje

31-35

negativna &Etevila

2,

22

104,
28

&9

135

33
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NOP 29
odZtevanje S3
odZtevanje s prenosom 53, 58

operand 51

OR &8
OTDR 103
QiR 103
ouT 101
- in zvok 126, 149-150
OuUTD 103
ouTI 103

plavajola vejica 130
podprogram 79

- BEEPER 149

= PP TO A T 1TES

- FP TO AEDER - 133

= FP 0BG i S

= HL=HL*DE 149

- KEYV CODE>=S1 25

= KEY SCAN 121

- KEY. / TESFI 122

- PIXEL ADD 139

- STACK A& 133

- STACK AEDCB 133

- STACK "BCR 13K
pogojini klic 81
pogoini skok 46
polnjenje 1b6-bitnih Xtevil 38

polnjenje 8-bitnih ftevil 3I1-37
slabosti strojnega jezika 12
pomiki 95-98

ponovni zagoni 83

POP 60-65

posredovanije podatkov 109
47-49

prednosti strojnega uuwmxw 12

povedevan je

prekinitev (interrupt) 99 -
prelaganje 87

prenos 23

prilastki 116

primerjanje 53-54

- 4 razéirjeno 84
priprava programa 104-106
programiranje 104
programski Ztevec 73

- in ukaz CALL 81
PUSH 60-65
ratunalnifka animacija 137
radunski pomnilnik 133
rafunski sklad 131
realna tevila 130

- 4 zapis v pomnilniku 130-131
14, 25-27
registrski par 25

registri

registrski unﬂlﬂmnx 131

RES 92
RET - 79
RET cc 81
RL 95
RLA 97
RLC 95
RLCA 97
R 95
RRA 97
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INTRODUCTION

The SPECTRUM MONITOR is a machine noa.m entry and de-bug

moniter utility, with comprehensive fa

cilities including a

DisassemiBler, that has been designed to allow the ZX Spectrum
computer to be programmed in machine code, without the nzed to

use any Basic commands.

User! in conjunction with one of the m
teach the principies and practice of Ma

any books avaiiable that
chine code programming, the

Spectrum MONITOR is an ideal learning tool for the beginner.

For the more experienced user, the Spectrum MONITOR afiers the
commands necessary for successful Machine code programming snd

da-bugging.
The MONITOR allows a free interchan

ge with Basic, and has been

carefully structured so that machine code routines can be run from
either Basic or from,the MONITOR, and that the MONITOR can be

accessed at any time without upsetting

the'stack. All kéyboard

entries are validated, and it is Impossible to crash the Spectrum

while using the MONITOR commands.

The program cassette that unnoa:nu:_.om this book contains two
versions of the MONITOR; one far the 16K Spectrum and one for

»rm»mxmug:ca.:<oco§=mamx
version. Sk

THE SPECTRUM MONITOR occupies

machine, you can use eithar

just over 4K of memory st

tha top of memory and is not relocetable. On loading into your
Spectrum, Ramtop is automatically reset to below the MONITOR,

and shouid only be altered downwards

- in other words, assuming

yeu use the correct version for the memory size your Spectrum
containg, you can lower Ramtop further to creats space for your
own machine code programs if you wish, but the MONITOR uses

the 4K of memory immediateiy below

the start of the User

Definable Graphics area of RAM. (£ you !oad the 13K version into

a 48K Spectrum, you can use the mem

ory above the MONITOR but

if you move Ramtop above the MONITOR, you may run the risk of

coriupting the MONITOR routines wit

-

h Basic commands.
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LOADING ._.In.cvmn._.mc_s MONITOR

Connect vour Spectrum to a T.V., cassette recorder, and ZX printer
if you own one, as described in the Sinclair manual, and switch on.

The MCNITOR loads from cassette in the some way as a Rasic
program. Set the volume control 20 about % valume and set the
tone control to maximum treble.

Type LOAD “"Monitor 16" or LOAD “Monitor 48" according to
which side of the cassette you are loading, or simply type LOAD
" ", Start the cassette in play and press ENTER. As with all
commercially recorded casseties, you may find that you have to
experiment until you find the optimum replay level for this tape.
Make a note of the volume setting you find successful, for future
use. The chances of a bad load are reduced if you observe the
following:

1) Regularly clean the record/replay head of your cassette
recorder, using one of the proprietory cleaning kits.

2)  Clean the rubber pinch wheel and the capstan spindle that it
makes contact with, : :

3) Usea cleaning kit supplied with 2 liquid cleaner that you apply
with a cotton woo! swab. This type is far more effective than
the cleaning cassette type. .

4) Disconnect the ‘Mic’ lead to the cassette recorder when
lcading.

if you should experience difficulty in loading your copy of the
MONITOR, or if you accidentally damage your tape, please return
the cassette to Picturesque (the address is on the front page of this
book). Your cassette will be re-recorded directly from our ZX
Spectrum, and sent back to you by return of post, along with
postage stamps to cover your postage costs. We believe such a
back-up service to be an essential part of our trading standards.

\
ACCESS TO SPECTRUN, MONITOR .
Having successfully loaded, the MONITOR automatically relocates
itself 1o the correct part of memory, resets Ramitep to below itseif,
and displays a message to this effect on the screen. This screen
messace shows the correct form of address to access the MONITOR,
depending on which version is loaded.

xd

SANDOMIZE USR 30479 {for 16K)
RANDOMIZE USR 63247 (for 48K)

You can access the MONITOR from Basic in this way at any time,
which will produce the following méssage at the bottom of the
screen, in addition to whatever was already there:

Press BREAK for Monitor

On pressing the Break key [shifted or unshifted) the screen is
cleared, and the prompt and cursor appear at the bottom of the
screen. The MONITOR uses its own internal stack to make its use
transparent to your machine code program. These functions wiil be
explained more fully later,

PROMPT & CURSCR

The prompt { B3 ) indicates that the MONITOR is waiting to bz put
into a command mode. It does not appear et the start of every line
of the display, but only appears when a command routine has
ended, and the MONITOR is wai ing for a new command
instruction. The flashing cursor is visible for the majority of the

‘time, and indicates a request for a keyboard entry, and shows where

the result of that keyboard entry will be displayed on the scresn.

COMMAND MODES

.—.rm_‘u:mmo*no:‘,:&:nu ozoaag.Smmvmo._..ng MONITOR are
as follows: ]

M  Display a memory location and its contents, and change
its contents,

X Escape from a command mode to the start of the
MON!TOR, (Operates on all command modes except
R and K.)

Move an area of RAM to a new location.

Fill a specified area of RAM with & specified byte valus.
Insert up to 255 bytes into a machine code routine.
Delete up to 255 bytes d._,o..d a machine code routine,

Jump to specified address, and start executing the routine
there,

Set a Breakpoint in 2 machine code routine, to return
-control to the MONITOR.

Restore codes after a mamwuoi» has been passed.

ot v Bapatin 11
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Display :..m.m::. of the CPU registers,
Centinue operation-of a routine after a Breakpoint.
Return to Basic.

Hex dump to Printer.

Text entry.

Disassemble any area of memory into ZE80 mnemonics
either to the screen, or 1o both the screen and the ZX
Printer,

N Number conversion, Hex to Decimal or Decimal to Hex,

N® D<OX

All command codes are accessed by a single keystroke denoted by
the letter in the left hand column above. All keyboard entrics are
checked for validity, and at any given time, only the permitted
keyhboard entries are accepted by the MONITOR; any cther key
press is rejected and the keyboard is scanned again,

All numeric inputs and displays are in Hex to fac tate the entry of
the Z80 Op. Codes. The number conversion routine simplifies
access to Hex addresses.

PLEASE NOTE gl !

Ail references to addresses and their contents in these instructions
will be in Hex, and will be shown as a two or four figure number,
without the suffix 'H’, A

Each command will now be dealt with in detail, with examples, to

\

clarify its operation.

M — Display contents of memory location

The screen should still only show the prompt and cursor in the
bottom left corner.

Type M

An inverse M (blue letter on a white square) will appear immediately
to the _‘63. of the prompt, and the cursor will move aglong the
bottom line by one character space.

Now type in the Hex value of the address that you wish to inspect,
say 6000. (You can use the MONITOR to inspect or change any
memory location in RAM or ROM, although you cannot alter the
ROM values.) The address appears on the screen as you type it in,

°d 35 suon as you have typed the fourth digit, a two character Hex
uimber appears on the screen to the right of the 2ddress, showing
the Hex value of the contents of that memory location,

FEI6000 00 -

The cursor has now moved on, leaving a space after the two
contents digits. :
Now type FF.

'

ERG000 007 FF -

This has loaded the Hex value FF into memory iocation 6000. The
value is loaded into the location automatically after you type the
second digit,

Now type ENTER.

EI6000 00 FF

6001 00 -
The original line with the prompt has scrolled up one line, and
6001 00 is now displayed on the bottom line. At all times, the
MONITOR operates with a scrolling screen, and new information is
always displayed on the bottom line.

Typing ENTER displays the next memory location and its contents,
To enter a value in this new address, enter the two Hex digits, or
type ENTER again for the next memory location.

Now let's check that FF really has n,am: loaded into address 6000,
Type M

PEE6000 00 FF -
6001 00
{11 ;

The screen has scrolied up one line, and the inverse M has :
reappeared on the bottom line.

Typing M after a Hex address, data entry, or ENTER, allows you to
re-enter the M command routine at the start. To re-enter the M
command in the middle of typing a Hex address, type X, to escape,
and M to enter the M command. :

Now type 6000
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The ‘M’ command, (and the 3 command, described on page 18) are *

BADMOHOOO 00 FF g i - the only commands that usa the repeating key facility.
: 6001 0O
i 6000 FF ~
: X — Escape
! The contents of 6000 are shown as FF, 4 The X command allows you to escape from a command mode and

. returns you to the monitor key scan routine.
$ To summarize the M command so far, you can sequentially step ¢

! through memory locations using ENTER and change the value of ; Type X :

the contents of each address, or, by typing M again, you can define f i 4
! 8 new starting address. To re-enter the M command with a partly The screen will scroll, and the uﬂoau. and cursor will S.wnu:m& on
4 typed address on the screen, type X to escs e to the prompt, and e ; the hottom line of the screen. You can now enter any of the -
o SM: type M to enter.the M no«_ﬂ:m:a. y : ! MONITOR commands. All command routines, with the exception
; of R (display registers) and K (breakpoint restore), will accept X as
i Now type 00 to clear the contents of address 6000. You will notice 1 an escape command at any time up to the point of execution.

i that the cursor is still visible on the bottom line of the screen to the
3 right of the 00 just entered. Although address 6000 now contains ¢
1 the <m_cmvco. (the value was changed immediately you typed the | — Insert
second 0) you can chanae it again if ou wish, : ¢ g s hb
v 3 s Y 2 If, having written a machine code routine, you find it necessary to

So, if you enter an incorrect value, and realise what you have done : add extra instructions in ::.,. middle of that routine, the _:um.:
before you press ENTER, you can correct your mistake without : command (1) allows you to insert up ﬁo.n,.mm bytes at any point, and
having to specify the address again. In fact, you can make only two automatically moves up memory a specified area of RAM by the

attempts at entering a value before the routine returns you to the number of bytes you wish to insert.
rompt and cursor, when you will have to type M to re-enter the M ° . . :
Moa..%msa. § < i | The Insert command takes the form 1 aaaa bbbb nn’ where | is the

Insert command mode, aaaa is the Hex address of the first byte of

~ . Remember, that in the M command, ENTER only has the effect of i the insertion, bbbb is the Hex address of 3.o highest byte in RAM of
stepping on to the next memory location, whereas in other | the block of memory to be moved, and nn is the number of bytes to

commands (where applicable) ENTER causes the operation to be : ! be inserted, in Hex,
executed, |
Imagine that you have just entered a machine code routine from, | Example

Type X to restore the prompt and cursor to the bottom line,

say 6000 to 6200, and you ealise th d h | s
\4 you realise that you need to change the va ue and then, using the M command  enter zhe following

of one byte somewhere near the middle of the routine, but you do

not know the precise address. You could spend a long time guessing | v consecutive values into memory:
addresses and locking at their contents, or repeatedly pressing ] : /

i ENTER until you find the right byte. But it you typa M, to re-enter ; 6000 00

; the M command, and look at the contents of an address somewhere i 6001 01
near the beginning of the routine, then press ENTER, and hoid it I 6002 02 -2
pressed, after about 1% seconds the screen will start scrolling quite | 6003 03 »

i fast, and will rapidly display successive locations until you release { etc.

5 ENTER. In this way you can quickly scan through a routine until A

i + you find the byte you are locking for. To effect the alteration, 4
having released ENTER, you wili 2gain have to type M xxxx to !
re-enter the M command at the correct address, and then change the »



600A 0A

6006 0B : |
600C 0C : i
600D 0D |
600E OE

600F OF

(The values entered into these locations are purely for a
demonstration of the Insert and Delete commands, and, if run, will
cause the ZX SPECTRUM to crash).

In the above example, the start of the imaginary routine is 6000 and
the end is 600F, We will now insert 5 bytes, the first new byte to
be at 6004, ,

Type X to restore the prompt and cursor.

Type | to get into the Insert mode.

Type 6004 the address of the first byte of the insertion.
Type 600F the address of the highest byte to be moved.
Type 05 the number of bytes to be inserted (Hex).

At any time up to this point, you can type X to escape from this
command mode, as no change to RAM has occurred yet. Indeed, if
you make a typing error at any time, you must type X, and start the
command again.

If you have entered the Insert example correctly, you can now type
ENTER to effect the insertion. The screen will scroll up one line,
and the prompt and cursor will return to the bottom line, The
insertion has been completed,

Using the M command, check through the 21 locations from 6000,
Addresses 6004 to 6008 inclusive will now contain the value 00, and
60083 to 5014 will contain the values 04 through to OF.

When using the Insert command, any absolute addresses in the :
remainder of the routine that referred to the area that has been

relocated, will have to be changed to maintain correct operaticn of

the routine, : ¢

D — Delete :

This command has the opposite effect to Insert, and takes the form
‘D 2aaa bbbb nn’, where D is the Delete command mode, 2aaa is the
address of the first byte to be deleted, bbbb is the address of the

hishest byte to be moved down RAM, and nn is the number of
bytes to be deleted. 5

Assuming that the result of the Insert example is still in memory,
let us now move the area of RAM from 6009 to 6014 back to its
original place.

Type X to restore the prompt and cursor.

Type D to enter the Delete command.

Type 6004 the start of the area to be deleted.

Type 6014 the end of the area to be moved.

Type 05 the number of bytes to be deleted (Hex).

Type ENTER to effect the deletion.

The prompt and cursor will reappear on the bottom line, and the
deletion will be complete.

Now check through addresses 5000 to 6014, using the M command.
The contents of these Idcations will be as they were before the
Insert example, and locations 6010 to 6014 will have been loaded
with the value 00,

Again, any absolute addresses relating to the area of RAM that has
been moved by Delete, will now need to be changed.

A — Area Relocate

The ‘A’ command block moves a specified srea of RAM, and takes
the form: ‘A aaaa bbbb cccc” where A is the Area Relocate
command, aaaa is the present start address, and bbbb is the present
end address of the area to be moved, and cccc is the new starting
address.

Assuming that the example used for the | and D commands is stil!
in memory, let us now mcve the whole area from 6000 to 600F up
memory, to start at 6200.

Type X to restore the prompt and cursor.

Type A to enter the Area Relocate mode.

Type 6000 the start address of the area to be moved.
Type 600F the end address of the area to be moved.
Type 6200 the new start address.

Type ENTER to effect the move.



10

The screen scrolls up one ling, and the prompt and cursar return t0
the bottom line. The move is complete.

Using the M command, check that addresses 6200 to 620F have i
been loaded with the same values as those still remaining in !
addresses 6000 to 600F.

This routine will allow you to move up or down memory, from any i
original starting address to any new starting address, even if the new {
area overlaps the original area. The original area (unless over-written ]
by the move) is not changed.

Try moving the area from 6000 to 600F to a new start address of ;
6008 and then move it back again, i

A word of warning: Most MONITOR commands that allow you to
alter the values in memory locations, will operate on the area of
RAM containing the MONITOR routines. Always check carefully
that you are not about to corrupt the MONITOR, which occupies
the area from EEAC tc FEF9, (48K): or 6EAC to 7EF9 (16K).

F — Fill an area with a given value :

The Fill routine allows you to enter the same byte value into a given
area of RAM, and takes the form: ‘F aaaa bbbb xx', when 2aaa and
bbbk are the start and end addresses respectively of the specified
area, end xx is the value to be entered.

Type X~ to restore the prompt and cursor.
Type F to enter the F command. :

Type 6020 the start address.

Type 6100 the end address. .

Type AA the value to be entered. (Hex). :
Type ENTER  to effect the Fill. _

The screen scrolls, and the prompt and cursor appear on the bottom
line of the screen. The fill is complete.

Now use the M command, with ENTER kept pressed, to verify that i
each byte from 6020 to 6100 inclusive has a value of AA,

o :

Y - Return

Printed on the ‘Y’ key is the keyword RETURN, and by pressing
this key, followed by ENTER, when the prompt and cursor alone
are visibie on the bottom line of the screen, a return to Basic is
effected so that you can use any of the Basic commands. As the
MONITOR does not have its own Save and Load commands, you
will need the Return command to use the Basic Save and Load.

If, having returned to Basic, you wish to access the MONITOR again
the following addresses should be used with the USR function,
depending upon which version of the MONITOR you are using:

16K version:
48K version:

type RANDOMIZE USR 30479
type RANDOMIZE USR 63247

followed by ENTER.

Using the MONITOR ‘Return’ cornmand, will reset the stack, but
will not affect the Basic listing or the variables.

To demonstrate the remaining commands of the MONITOR, use the
‘M’ command to enter the following short program, starting at
address 6000 Hex.

6000 01 00 00 LD BC,0000 ; Clear BC
6003 11 00 00 LD + DE,O000 ; Clear DE
6006 21 00 00 LD  HL,0000 ; Clear HL
6009 03 INC BC : BC=BC+01
600A 13 INC DE : "PE=DE*D}
6008 23 INC HL: O o S
€00C C9 BET bl A1 L
Start6000

End 600C

Having entered Hex codes, go back to 6000 and check that the
codes are correct. (Type M 6000 and check the contents of each
location).

It is recommended that you would narmally Save 8 machine code
program before running it in case it crashes, which it is certainly
likely to do unless you are an experienced machine code
programmer. In this case, there is no real point in Saving the
program, but if you wish to do so, refer to the section on ""The
Monitor in practice’’.



The last line of the routine is a return instruction which it is usuzl to
use at the end of a machine code routine, t5 return you to Basic.

When you are satisfied that you have entered the above program
correctly, type ‘X’ to restore the prompt and cursor,

B — Breakpoint

This command silows you to temporarily interrupt a machine code
Program at any point, and return control to the MONITOR, so that
you can inspect the values in the CPU registers, and in RAM, and
make corrections as necessary.

It takes the form ‘B aaaa’, where B is the Breakpoint command
mode, and aaaa is the address of the instruction that the break will
replace. (aana must be the address of the first byte of a multi-byte
instruction).

The Op. codes in the three addresses aaaa, asaa+1 and aaaa+2 are
automatically saved in data bytes within the MONITOR, and these
locations are then loaded with CD OF F7 (for the 48K version) or
CD OF 77 (for the 16K version), which constitutes a CALL to'the
entry point of the MONITOR. It must be a CA LL to maintain
correct operation of the Stack.

On entering the MONITOR at this address, the values in the CPU
registers are stored in data bytes within the MONITOR at the
addresses shown in Appendix A; the Stack Pointer is set to the
MONITOR Stack; the message “‘Press Break for Monitor’’ is

-displayed on the bottom line of the screen, in addition to the screen

display your program has created. The MONITOR will now wait
until you press ‘Break’ when it will display the prompt and cursor
on the bottom line of the screen.

You will now be able to use any of the MONITOR commands to
check or alter the routine, before returning control to the routine at
the point at which the break occurred. As the MONITOR uses its
own integral Stack, separate from the Program Stack, there is no
danger of over-writing the Program Stack during'a Breakpoint.

Before running the example just entered, enter a Breakpoint at
address 6009. This will have the effect of stopping the program
after the registers BC, DE and HL have been cleared, but before
they are incremented.

13

.

if the prompt is not visible on the hottor line, type X, otherwise,

Typ2 B the breakpoint command mode
Type 6009 the breakpoint address

There is no need to type ENTER, as the Breakpoint is set after
typing the fourth digit. The screen will scroll, and the prompt will
appear on the bottom line. .

Using the ‘M’ command, check that 6009 to 6008 now contain CD
OF F7 (for 48K) or CD OF.77 (for 16K) in place of 03 13 23, the
latter having been stored for later replacement.

You are now in 2 position to run the routine up to the breakpoint.

J — Jump and execute

The Jump command aliows you to jump out of the control of the
MONITOR to the starting address of any routine that you write,
and it takes the form ‘J aaaa’ where J is the Jump command mode,
and aaaa is the start address of your program.

You can run your machine code programs either with the
MONITOR *J' command, or by returning to Basic and using the
USR function. Either way,the MONITOR commands are available
to you after a Breakpoint.

'

In this example, we will use the J’ command.

Type X to restore the prompt and cursor,
Type J to enter the Jump command. X
Type 6000 the start address.

Type ENTER .

The screen is cleared and tha routine will run, and then return to the
MONITOR, with the “Press Break for Monitor” message.

The sequence of events on executing the J command is:

i) thescreen is cleared. .-
i) the Stack Pointer is set to the program Stack.
i)

the start address is put into the Program Counter, and the
program is executed.

The MONITOR uses its own integral Stack, which is set on entry to
the monitor routine, therefore the program Stack, which is set by
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the Basic initialisation routines when the ZX Spectrum is switched
on, must be reset before yaur program can be run. item (ii) above
does this for you. The use of two stacks helps make the MONITCOR
invisible to your machine code program. . )

Having run, the program will have encountered the Breakpoint at
address 6009, and have displayed “Press BREAK for Monitor’,
Pross the BREAK/SPACE key (shifted or unshifted) to access the
MONITOR,

The first operation after a Breakpoint should always b2 to replace
the corract byte values to the addresses where the break occurred,

K — Break Restore ; %

This command restores the correct values into the three bytes
overwritten by the Breakpoint command.

Type K

The screen will show K 6009 and will scroll up one line, displaying
the prompt on the bottom line, There is no need to type ENTER.
Using the M command, verify that the original codes have been
replaced in addresses 6009 to 6008,

Only one Breakpoint can be entered at any time, as there is only
enough room to store one address and three data bytes, so a Break
"Restore (K) command must be executed before the next Breakpoint
(B) is defined, and it is recommended that a Break Restore (K)
command is keyed immediately after a Breakpoint has been
encountered, ;

If you enter an incorrect breakpoint with the 8 command, type K
immediately afterwards to restore the original values to the
incorrect breakpoint address, and then re-type the Breakpoint.

The K command can only restore the last entered Breakpoint.

Let us now inspect the CPU registers, to make sure that the program
is working as we expect.

R — Display values in CPU registers

If the prompt is not visible on the bottom line of the screen, type X,
otherwise

9D >

Type R

The screen scrolls up, automatically displaying the CPU register
contents thus:

>

IR - ZF3A
ATE" /0044
brer 1 345m

-t

g Bl 2758
AF OF54
EC QOOQ
DE 0000
HL onan. .
IX 03D4
1Y SCZA
SP LET
e 6009

There is no need to type ENTER.

As you will see, the Program Counter contains 6009, the address at
which the Breakpoint occurred. The BC, DE and HL register pairs
will all contain 0000. In this example, these are the oniy registers

that we are interested in. ;

The CPU registers are displayed with their contents shown in Hex,
and the values in the registers are stored in RAM at the addresses
shown in Appendix A,

When the MONITOR is entered from a Breakpoint, the values of the
registers immediately prior to the Breakpoint are stored in these
memory locations, so that the operation of your routine can be
checked, and corrections to the routine, or the register contents can
be made before continuing. i

Any changes to the CPU register values stored in RAM during a
Breakpoint only take effect after a Jump (J) or Breakpoint
Continue (C) command has been executed.

Having a) encountered one Breakpoint, b) restored the correct
values after the break, and c) verified that the CPU registers have
their correct values, we will now enter another Breakpoint, and
continue the routine. ;
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If the prompt is not s..;.g._ on the bottom line of the screen, type X,
otherwise,

Type B 6008

This will set a new Breakpoint after the BC and DE register pair

- have been incremented, but before the HL pair is incremented.

C — Breakpoint Continue

This command allows you to continue from a Breakpoint, and is
executed by typing C followed by ENTER. You can Escape to the
monitor by typing X before ENTER. The program being run will
continue as if the Breakpoint had never occurred.

The screen is cleared: the pragram Stack is reset; and the CPU
registers are re-loaded from their data block before the Breakpoint
address is put into the Program Counter, and execution is resumed.

Type C
Type ENTER

43355@2:_2:0::::_: Smo:mmgm:ox»mBoxnom:n.m:Q
display “Press BREAK for Monitor"’. '

When the prompt appears, after pressing ‘BREAK"’,

Type K to restore the bytes occupied by the
. Breakpoint,
Type R to display the registers.

You can now verify that the Program Counter contains 6008, the
BC and DE register pair contain 0001 . having been incremented, and
the HL pair still contains 0000.

When a routine encounters a Breakpoint, it returns control to the
MONITOR with a CALL operation, the return address being stored
on the Pregram Stack, for use by the Breakpoint Continue (C)
command. Having encountered a Breakpoint and studiec the CPU
registers and/or memory locations, one of two situations will occur:

)

1) Everything will be as you expect, and the prograrn is correct to
that point. In this case, you would normally restore the
Breakpoint bytes ('K’ command) and use the Breakpoint
Continue (‘C' command) to continue the program to a new
Breakpoint. ;
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or ! '
2)  An error will become evident, in which case you would track
down the error and correct it, and then, leaving the current
Breakpoint set, use the ‘J’ command to re-run the program up
' to the same Breakpoint, to check that your correction is
successful.
The Program Stack operation of the MONITOR allows you to do
this providing that, at the Breakpoint, there have been an equal
number of PUSHes and POPs, or CALLs and RETs. |f the Program
Stack is not balanced at the Breakpoint, you will have a cumulative
stack imbalance every time you use the ‘J' command after a
Breakpoint (but not if you use the ‘C’ command). In this case to
restore the Stack to normal once you have traced an error,
RETURN to Basic ("Y' command) and re-access the monitor from
the beginning, then use the 'J’ command to run your program up to
the Breakpoint again.

Having set a Breakpoint in a routine, you can either use the 'J’
command to run the routine, or you can use the RETURN
command to go back to Basic, and run the machine code via the
USR function. For example, if you have written some machine
code as part of a Basic program, which is accessed by the USR
function in the Basic program, you can set a Breakpoint using the
MONITOR then return to Basic and run the Basic program., When
the Breakpoint is reached in the machine code, the MONITOR wil!
be accessed as shown above, and the Breakpoint Continue command
will allow the machine code to resume, and eventually return to the
Basic program that called .

The MONITOR has been carefully designed to allow this free
interchange between Basic and machine code, without upsetting
the Stack.

P — Printer

This command allows you to pr8duce a Hex dump of any section of
memory onto the Sinclair Printer, It takes the form: ‘P aaaa hbbb’
where P is the Printer command, .2aaa is the Hex address of the first
byte to be printed, and bbbb is the Hex address of the last byte you
want printed. The Printer produces 2 display in the format shown
below. :

0000 F3 AF 11 FF FF C3 CB 11
0008 2A 5D SC 22 SF SC 18
0010 C3 F2 1S FF FF FF FF FF
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Each line shows the Hex contents of eight successive locations, with Up to the point of m:.m::u.:é last digit of the address, the X
the Hex address of the first byte shown in the left hand column, ; command will return you to the prompt. But from now on, this
The routine @:_,\ print complete lines, and if the end address ¢ command is slightly different from all the others. As you :...m< well
) that you nUmn_?.a part of the way along a line, it will print up to want to type ‘X’ as a string entry, it cannot now be reserved for the
: the end of that line, ; escape command. So in this case only, the escape function is
4 o accessed by typing STOP (Symbo! Shift and ‘A’}. The word STOP
_Nn.:m prompt is not visible on the bottom line of the screen, type X, should serve to remind you of which key to press.
otherwise, e
As you type in each letter of the message, it is disployed on the
Type P te enter the Printer command, screen, to the right of the address and its present contents, and the
Type aaaa the start address. character code is stored in that address. The screen scrolls
Type bbbb the end address. automatically, displaying the next address and its present contents.

You do not need to press ENTER to access the next address,
Typing X at any point will return .
: e i VORAS e PLONS Amstaurioe, If there is a valid character code in an address, it will be displayed
: Type ENTER. . between the address itself and the cursor, otherwise o question mgrk
is displayed. All upper and lower case letters can be entered by uce
: of the Caps Shift key; also punctuation marks and spaces by the use
IMPORTANT NOTE of the Symbol Shift key. The only exception is ‘&’ which is reserved |

. as the command mode,

; B It is possible to stop the Printer before the routine has been

completed, by pressing the Break key (shifted only) but this will Graphics, user defined characters, and keywords and expressions
7 return you to the Basic monitor, and you will have to re-access the . such as ** cannot be entered directly. Inverse characters must be
MONITOR as described on Page 2. created by accessing the colour attributes part of the memory

relating to the particular screen location. In other words, any single
character that appears on 2 key top and that can be accessed by a

Y s %~ m»z:a m:~q< single key press or by one level of shift can be entered. Any
2 character normally accessed by the'use of the GRAPHICS or
This command operates in a similar fashion to the "M command EXTENDED modes will have to be entered by using the ‘M’
but allows you to enter text directly from the keyboard. It is by no command to enter the Hex character code.
A ‘means a word processor, but it offers a much simpler method of i
: text entry than by converting letters to their character codes, and Now type in the following message:

entering the codes individually with the ‘M’ command. ] This TsiSpact MONITOR" . :
is is “"Spectrum 2

The command takes the form: ‘@ aaaa’ where $ is the command . . . . P
mode, and aaaa is the starting address of the text block. MMNMAWNMMJMM_MﬂMMwwMH Hmoﬁwwm.mm:hﬂww_.mmmws:u tYped Win

Let us enter a simple message into a free area of RAM,

: Type $ (Symbol! Shift and 4) to re-enter the $
Type $ (Symbol Shift and ‘4’) to enter the $ command. . command. :
‘ . : Type 6100 - the start address. ,
An inverse $ will appear on the bottom line of the display. Type ENTER and hold it pressed until the whole message

Type 6100 is on the screen:

fars ; } If the message is correct, you can now type STOP (Symbol Shift
The address is displayed as normal. 2 1 and A) to Sm:«: to the u_«oaur i y
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If you have made a typing error, or if you want ta put another
message at a new starting address, type §, to re-enter the §
m033m3a at the beginning, in the same way thot the ‘M’ command
is _.m.manm_‘mau You will have to enter the new address before making
your corraction, or starting your new messaga.

.._.:.m repeating keyboard with the fast scrolling sereen works as in the
M’ command, to allow you to review a message quickly.

mmamavoq. that, having entered the starting address, the escape
command is accessed by typing STOP (Symbol Shift and A).

Z — Disassembler

This command will disassemble any part of RAM or ROM, either to
the screen alone, or to both the screen and the ZX Printer. It
03463 a display that includes the Hex address of the first byte of
.:5 instruction, the Hex values of the bytes that relate to that
instruction and the Z80 mnemonic for that instruction. The full set
of Z80 mnemonics can be disassembled.

The command takes the form: ‘Z aasa bbbb’ where ‘2 is the ~
command mode, ‘aaza’ is the hex starting address and ‘bbbb’ is the
hex end address of the part of memory you wish to disassemble.

Type Z to access the command.
Type ooo,o the address of the start of the ROM.
Type 0020 the end address.

Having typed in the end address, the screen will serell and display.

PRINTER?

Your response to this is simitar to the Basic *“Scroll?’’ command. If
you s:ﬁ.. to use the printer, type ENTER; but if you only require a
screen display, type ‘N’ (for NO).

Type N for screen display only.

The disassembly will appear on the screen thus:

>Z0000 0020

FRINTER?

0000 FZ DI

0001 AF XOR
LD

A
0002 11FFFF DE,FFFF

0005 CICE11 JP 11CB

0008 2ALDSC LD HL, (SCSD) =
QOOB 2ZZSFSC LD (SCSF) , HL :
OOOE 1843 JR 00353

0010 CIF215 JF 15F2

Q013 FF RST .38

0014 FE RST 3

0015 FE ROT .38

0016 FF S L A

0017 FF £ ARSTE S TS .

0018 2ASDSC/ LD HL, (5CED)

OCiR 7E . LD A, (HL)

001C CD7DQO CALL 007D
ENTER for more; X for end

16 lines of disassembly will be displayed when using the screen only,
followed by the message:

ENTER for more; X for end.

Pressing ENTER will display the next 16 lines, unless the end
address is reached, when the prompt and cursor will be returned.

Typing ‘X' in response to the above message will glso return the
prompt and cursor.

If you are disassembling to the Printer, the routine will continue,
uninterrupted, until it reaches the end address. The Printer can be
stopped by using the Break key in the normal way, which will
return you to BASIC. You will then reed to access the Monitor as
described on Page 2.

If you try to disassemble to the Printer when it is not connected,
the screen display will be produced on its own, the routine stopping
when it has reached the end address.

All disassembled addresses and values are.in Hex. Relative jumps
show the address to which the jump will go, with the offset value
shown with the hex coding for that instruction.

The only instructions that are displayed in a slightly different form
from the published Zilog mnemonics are “JP (HL)" and the IX and
1Y counterparts ""JP (1X)” and “JP (1Y)'"". As these instructions
jump to the address 'actually held in the register, the brackets are
not shown in the display, which makes the action of the instruction
a little clearer.
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N — Number Conversion

This routine will convert Hex numbers to Decimal or vice versa.

3)
Type N The Z:Bua_..no:_:.m:a.
The screen will display:
NUMBER H/D?
Type H (for Hex) or D (for Decimal) to indicate the number system
of the number you wish to convert. - 4)
Typa H to convert a Hex number to Decimal.
The screen wiil scroll, and show 'H’ (followed by the cursor. Now
enter four Hex digits. (You must enter ieading zeros when entering
a Hex number),
5)
Type 4000
Type ENTER
The display will now show:
H 4000 = 16384 \ ;
with the prompt and cursor on the bottom line. 6)

To convert from Decimal to Hex, Type D instead of H in response
to :chmmm H/D?"”, and enter your decimal number, without
leading zeros. Again type ENTER to producs an answer,

The MONITOR in Practice

The purpose of this section is to explain the operations of the
MONITOR that affect all commands, and which have not been s

oo<2.ma so far, and to give some general precautions when using
machine code. J

1) .2.5 MONITOR display produces white characters on a blue
gnxc.ﬂocaa. After lengthy tests with various colour
combinations, this gave the most readable display. .

2) The loudspeaker wil! emit a short Beep when 2 key is pressed.
._.:m. length of the Beep has been adjusted to give an easily .
audible sound, without slowing down the responce time of the
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keyboard. The System ,/\m:uc_o PIP does not affect the
MONITOR'S keyboard Beep.

As has been explained earlier, the MONITOR uses its own
internal Stack except when a program is running. The program
Stack is reset from “SP’" in the data block shown in Appendix
A whenever a ‘J {Jump) or ‘C’ (Break Continue) command is
executed. When the 'Y’ (Return) command is used, the
program Stack is cleared and reset to its normal Basic starting
point es defined in the System Variable ERR SP.

The CPU register values stored in the addresses shown in
Appendix A are only reloaded into the CPU when a Jump (J)
or Break Continue (C) command is executed. Returning to
Basic (to access your machine code via the USR function)
resets the CPU register values as defined by the Basic ROM
routines,

In addition to the precautions shown on Page 180 of the
Sinclair manual advising you not to use the | or |Y registers in
machine code programs, it is recommended that, if you need to
use the alternative BC, DE and HL register pairs and wish to
return to Basic after your machine code program, you should
save the values held in the alternative registers at the start of
your program, and reload them before returning to Basic.

The Spectrum MON!TOR does not have its own Save ana Load
routines because the Basic Save and Load routines in the
Spectrum allow you to record machine code programs onto
cassette. Having written your machine code, you would use
the Number Conversion (N} command to convert your Hex
start and end addresses into Decirnal, calculate the length of
your program, and use the Return (Y) command to return to
Basic to Save and Verify your machine code.

\

-7
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CONCLUSGION

All the commands of the MONITOR have now been demonstrated,
and you are ready to start writing and running your cwn machine
code programs.

The Spectrum MONITOR can be used on its own to enter Machine
code programs, but to simplify the process of Machine code
programming, PICTURESQUE also market an EDITOR
ASSEMBLER that is fully compatible with the MONITOR, and
which allows you to enter Z80 mnemonics into a listing, with line
numbers and Labels. The listing is totally independent from Basic
and uses a unique 40 column Screen display.

if you own a 48K Spactrum, the ASSEMBLER and th= MONITOR
can both reside in memory together, creating the most versatile
Machine code system available for the ZX Spectrum. The
ASSEMBLER is also designed to make the best use of available
memory in a 16K Spectrum.

APPENDIX A ;

The values in the CPU registers are stored in the following locations
after a Breakpoint, and can be altered using the M command. The
alterations only take effect if the Breakpoint Continue (C)
command or a Jump {J) command is used to access the machine

code.

16K

7F3D —
7F3E -

TEE L
7F40 —
7F41 -
7F42 -
7F43 —
7F44 —
7F45 —
7F46 —

7F47 —
7F48 -
7F49 —
TFAA —
7FAB —
7F4C —
7F4D =
7F4E —

7FAF —
7F50 —
7F51 —
7F52 —
7F53 —
7F54 —
7F55 —
7F56 —

48K

FF3D —

FF3E - -

FF3F —
FF40 —
FF41 —
FFa2 —
FF43 -
FF44 —
FF45 —
FFa6 —

FF47 —
FF4g —
FF49 —
FF4A —
FF4B —
FF4C —
FF4D —
FFAE —

FFAF —
FFEQ —
FFST —
FF52 —
FF53 —
FF54 —
FF55 —
FF56 —
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CPU REGISTERS

REG |

IX {Low)
1X (High)
1Y (Low)
1Y (High) ¥
SP (Low) :
SP (High)
PC (Low)
PC (High)

Any changes to the | and 1Y Swmm.s_a may cause the ZX
; SPECTRUM te crash, :

-
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4 1 APPENDIX B
M aaaa nn ENTER

X

| aaaa bbbb nn

D 2aaz bbbb nn

A 202a bbbb ccee

F aaaa bbbb xx

Z a2aa bbob ENTER/N

SUMMARY OF COMMANDS
Msemory Location & contents in Hex.
aaga = address.
nn = new contents value
ENTER = next location (repeating)
‘M’ re-enters command.

Escape to prompt, and wait for new
command,

Insart, :

‘aaaa = address 1st. byte insertion

bbbb = address highest byte to be moved
nn = no. bytes to be inserted
Tvpe ENTER to exccute.

Delete.

anaa = address 1st byte deletion

bbbb = address highest byte to be moved
nn = no. bytes to be deleted ;
Type ENTER to execute

Area Rolocate.

8aaa = present start address

bbbb = present end address

ccee = new start address

Type ENTER to execute.

Fitl,

agaa = start address of area to fill
bbbb = end address of area to fill
xx = value to be loaded into area
Type ENTER to execute.

Disassembler,

aaga = addr, start of disassembly

bbbb = addr, end of disassembly

Type ENTER for printer or N for screen.
BREAK stops printer early.

Return,

Returns to Basic and resets the Basic stack
Pointer,

Type ENTER to execute..

J aaaa

B aaaa

$ aaaa letter/ENTER

P aaaa bbbb

N H/D, Number

N
~

P

Jump,
anaa = start address of program
Type ENTER to execute.

Breakpoint,

aaaa = address of Breakpoint
Executes automatically on typing 4th
address digit.

Break Restore.' ‘
mxmncnm.m automatically, and restores last
entered Breakpoint.

Register Display.
Executes automatically, displaying values
in CPU registers.

Breakpoint Continue.

Type ENTER to execute.

Continues program execution after a
Breakpoint.

String Entry. :
aaaa = address 1st byte of string
Letter = character from keyboard
ENTER = next location (repeating)
‘8 re-enters command.

. Typing a letter automatically increments

address.

Printar! :

anaa = address st byte to LPrint
bbbh = address last byte required to
LPrint

Type ENTER to execute

Type Break to stop early.

Number Convarsion. ;
H/D = Hex or Decimal number
Type ENTER to execute,



Z80 INSTRUCTION CODES

(0]: X}

oBJ SOURCE . OBJ SOURCE
CODE STATEMENT CODE STATEMENT
8E ADC A, (HL) E620 AND n
DDBEOS ADC A,I1X+d) CB46 8IT 0,(HL)
FDBEO5S ADC A, (1Y+a) DDCB0546 8IT 0,(1X+d)
BF ADC AA FDCBO546 81T 0,(1Y+d)
/88 ADC AgB cBa? BIT 0,A
89 ADC AC c840 BIT 0,8
BA ADC A D CBa1 BIT o,c
88 ADC A cB42 BIT 0,0
HC ADC AH CBa3 BIT 0,E
HO ADC AL CBaq BIT oH
CE20 ADC An CcBa45 BIT o,L
ED4A ADC  HL,BC CH4E 8IT 1 (HL)
EDSA ADC  HL,DE DDCBOG4E BIT 1,(1X+d)
ED6GA ADC  HL,MHL FDCBOS4E BIT 1,(1Y+a)
ED7A ADC  HL,sSP CB4F BIT 1,A
H6 ADD A, (HL) Cusas BIT 1.8
008605 ADD  A,(IX+d) CB49 Y 3.0
FDB60S ADD  A,(1Y+d) CBaA BIT 1,0
87 ADD AA cB4B BIT 1,E
80 ADD A CBacC B8IT 1,H
81 ADD A,C CB4D 8IT 1,
82 ADD A0 cese BIT 2,(HL)
83 ADD AE DDCB0566 BIT 2,(1X+d)
84 ADD AH FDCBOS56 BIT 2,(1Y+d)
8% ADD AL ces7? BIT 2,A
C620 ADD A CB50 B8IT 2,8
09 ADD HL,BC cBS1 8IT 2.6
19 ADD HL,DE cBS2 (:Thd 2,0
29 ADD  HL,HL cBs3 BIT 2,E
1 39 ADD HLSP c854 8IT 2,H
] ODo9 ADD IX,8C C8ss BIT 2,L
DD19 ADO I1X,DE CBSE BIT 3,(HL)
. DD29 ADD  IX X DDCBOSSE BIT 3,(1X+d)
£, DD39 ADD XSSP FDCBOSSE BIT 3,(1Y+a)
" FDOY ADD Y,8C CBSF BIT 3,A
. FD19 ADD 1Y,DE cB58 BIT 3,8
FD29 ADD 1v,IY CcB69 BIT ac
FD39 ADD 1Y SP cB8S5A BIT 3,0
A6 AND  (HL) cB58 BIT 3,E
DDA60S5 AND  (I1X+d) cBSC BIT 3,H
FDA605 AND  (1Y+d) CB6D 8IT 3.L
A7 AND A c866 8IT 4,(HL)
AQ AND B DDCB0566 B8IT 4,(1X+d)
Al AND ' ¢ FDCBO566. B8IT 4,(1Y+a)
A2 AND. O cBG7? BIT 4,A
A3 AND E CB60 8IT 4,8
Aa AND H c861 BIT 4,C
AS AND CB62 8IT 4,0

oBJ SOURCE mhw.'c _U.OmmZJ‘
CODE STATEMENT CODE STATE
ADB1 crIR

cB63 BIT 4 o i i
cB64 BIT 4H % o
cBés 8IT  aL 25 <
CB6E BIT  5,(HL) o bec
DDCBOSGE 8IT  5,(1x+d) gl ol
FOCBOSGE BIT  S,(1Y+d) e ol
CB6F BIT SA v ol
cees BT Wl s e
c869 8IT 8. o4 < ool
C86A BIT 50 0 e
cs6e BIT 8,6 - Be &
c86C BIT S5H 4 e &
C860 BT s - e
c876 81T 6,(HL) 2% g o
DDCBO576 8IT 6,L1X+d) s OFC oL
FDCBO576 BIT  6,(1Y+q) s -l
ca77 BIT 6A i Sec o8
cB70 WT 68 i o
con STk g 6,C 28 oo sp
cB72 BIT 60 » 8

c873 BT Ge ha T

b R 102€ DINZ e

i i Y €3 EX  (SP),HL
s bR 4l ODE3 EX  (SP)LIx
DDCBOS7E BIT  7.01Xx4d) s gl
FDCBOS 7€ BIT  7.1Y+d) e il
CB7F aIT A s S SEa
cu7 BIT 7.8 g o

c879 8IT 7. a ALy

cu7A 8T B8 R o

ca’s BT e g ot

cB7C BIT  7.H S v

cB7D A 1 i s >..n.
DCB40S CALL C.n o "y 810
FC8405 CALL Mon EDa8 N c.(c)
048405 CALL NC,nn £DS0 & 0.C)
Ca840s CALL NZ.nn ok : i
F 48405 CALL Pan T8 - e
EC8405 CALL PE,nn ED68 i L.AC)
£48405 CALL PO.nn g vtk
CORMDS CALL. [Hhe 003408 INC  (1x+d)
os CALL i " FD3405 INC  (1Y+u)
i i ac INC A

BE cp (HL) = e s
DDBEOS cp (1x+d) o o
FDBEOS ce (1Y+d) o o

el o A 14 INC  ©

pa o » 13 INC  DE

» > & 1c INC €

-~ . ¢ 24 INC 2]

bibe o . 23 INC MWL
" - e 0023 INC  1x

ae nn . FD23 INC Y
FE20 c n

amaa



