5

Zupporiky Nwooa
Kol YITOPOUTIVES

5.1. H Avéaykn Eicaywyns tng ZvpfoAikrg Nowooag

Ta TIPOYPGHHOTO HTTOPOLUY VOl YPO@QTOUY 08 €va amd T TOPaKATw
=oic £i6n YADOOOG TTPOYPOPPATIOHOD: YAWOOO PnXovig (machine language),
=uBolik] yMdooo (assembly language) 1 oe kémoia yAdooo vpnAot
s=mébou (high level language). ZTig 600 TedeuTaieg TEPITTWOOEIG Yial VO
sxteAe0TOUY TIPETTE! TIPATA VO HETAQPOOTOUV 0€ YAWOTO PXavis,
'_ Qg YvwoT6 £va TPGYPOHHG OF YADOOT PNYOV§ OTTOTEAEITON 0TI pIG
swolouBia a6 0 kot 1. “Eval TéTolo rapabeiypa paiveTan oTov mivoka 5.1,
Eou YpnotpoTroleiTan o Suoadikég kddIkag yia Tov PE 8C35A.

Mivakag 5.1. NMpdypoppa ot buadiké kai dekaefadikd kddIK

Avabikiog Kobixag | Askasfabikog
00111010 3A
00001010 0A
00000000 00
01001111 4F
00111010 3A
0ooo1011 0B
00000000 00
10000001 81
00110010 32
00001010 0A
00000000 00
01110110 76

To Tpdypoppa auToy Tou TVaKG peTo@éper S0 apiBpols amé TIg
Seoeis 10, 11 Tng pviuns, Toug TIPOCBETEN KU @UAGE!I TO QTTOTEAETHO TIGAI
@ uvrjun otn 8éon 10,

_ ‘OTwS QAivETOl OT6 TO TTOPGOEIVHT O TIPOYPOUNATIONSS OE YAGOOO
gyoviig TIopoLoiGlel 800 coPopd PEIOVEKTHHOTO: TPMTOV Vol bvakoAo
wo SiafooTel, va gAeyxBel Koi Vo YpagEl £va TPOYPAHHO KOl bevTEPOV
SeeiclovTan TTOMNEG YPOPPES TTPOYPGHHATOS Yio TTAES AEITOUPYIES,

‘Eva Bripo yior v eiva TO TIPOYPGHHOTA TTIO EVOVOYV@OTA KOl YIO VO
dooupe Tov GyKo Toug efval ) Xpnoigotonon Tou dekae&adikol
jpoTog avTi Tou duadikod.
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Omwg gaivetar To TPOYPOUPG peiddBnke og OYKO GHWG TTOapopEvel
blokoro otnv e€fynon TS AEITOUPYIQG TOU oK Ko YIO KGTTOI0V TToU £xel
OXETIKY eCoikelwon pe Tn yAdooo Hnxoviis. Emriong o ouvolikds opIBUoS
TWV YPOUUWY TOU TTpoypappuaTes Sey HElBnKe,

Mia TpadTn Abon oTa TPoPAfpaTa auTd 560nKe pe TNV EI00YwYN TN
OupBoAikig  (assembly) yAdooas. 2ty oupPoriki yYAdooo UTTEPYOLV
oupBoAIKG ovipaTy YIO TIS EVTOAES, Ta Sebopéva KaBwg kan Tig dievBivosis,
‘Eta1 To mponyoluevo TAPAOLIYHO YPOPPEVD Og oupBohiky YAdooa yia Tov
HE 8085A gaiveTan oTov mrivaka 5.2.

Nivakag 5.2 Avnigroryfo YAdooag uPnAod emmédou
He oupBolikr kan pe yAdooo Enxovig

Moooa '
YymnAos ZupPolixi HEX Avadikdg
Emréboo Moo Kodikag Kadbixag
A=A+K | LDA SUMA 3A 00111070
DA 00001010
00 00000000
MOV C,A 4F 01001111
LDA SUMEK 3A 001171010
0B 00001011
00 00000000
ADD C 81 10000001
STA SUMA 32 00110010
DA 00001010
00 00000000
| HLT 76 01110110

ZTO TOPATEVe TPSYPORpa N TP6oBeon ovpBoAiCeTar pe ADD ko To
SUMA, SUMK cival oupfodikd OVOHOTA VIO Ti§ Béoeig HVIHNS 1040 Kou 1144

avTioTOoI O,
Edad BAémrovpe va akdpn Onpeio LTTEPOYS Tou TTPOYPOHPPATIONOU o€
oupPodiky  YAdooa  évavti  autol o YAddooa  pnyxavhig.  Irtov

TPOYPOUHATIONG ot YAdooa unyavrig GAEG O OVOPOPEG O dIEVBLVOEIg
MVAHNG yia oTrolabrTroTE Sigpyooia (r.y. HETOPOPG dedopsvav) yiveTon oe
améAuTes dievBivoeig HVAUNS oe ovTiBeon pe Tov TPOYPOUHATIONG OF
oupBohikr YAdooo rou 61w eibape yiveTan e cupBoAikd OVOHOTG.

Tédog o TPOYPOPHATIONOS  YiveTan oxdun mé EUKOAOG e TN
XpPnotpotroinon pids yAdooog ugnAol emimmédou. ES n EVTOA A=A+K
GVTIOTOIXEN O¢ TTOAES evToAEs YAdooag HNXavhs 6Trwe gpaiveTarl ko amd To
TaPaTavVW TTapddeypa,

Ta Trpoypdupara ot oupPoAIK YA®OOO KOOGS KOt 0 KETTOI YAwooo
LPnAod emESoL TPETTEr Vor HETOPPOOTOUV Ot KWOIKS pnxaviis yia va
EKTEAEGTOUV O€ évav uE. O YAdooes vpnAos emmédou eivor md £0KOAES
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gt Xpnen kKo eivor  ave&dptnTeg amé Tov TUOTMOo Tou pE  Trou
ypnoigomoliotpe. Opws yia T Xprion Toug xpeiddetan vo Seapedooupe Eva
TEAHa TG pvApng Tou pE yiId Tov peTogpooTh Thg YAdooas. Emiong éva
TETOIO TIPOYPOHHO OLVABWS Eival ONpaVTIKG peyOAUTEPO Of Gyko Ko
- @OYOTEPO OTOV TPEXE! OTT6 To 10060VGp0 Tou ot oupPolikd YAdooo.

ZNHEIDVOULE £dW) TTwS éva TTPGYPAPHO YPOHEVO OE YADOGO UNXOVAS
TEPIEXEI OVLOIAOTIKG HIG OEIpG ot bytes, pepikd amd Ta ool pmopsel vo
sval EVvTOMEG, GMa bebopéva ko GAa BievBovoels GApaTog. Eibiké
wwkhdpara otov pE (Tpfpa eAéyyou) oTn @don Tng amokwdikoToinong Tng
evTOAS opidouv TéTe QUTYH TIPETTEl va aKoAoLBElTal oTré Sebopéva Kai
moTE GO dieGBuvon. AuTé pe Tnv TpobTéBeon 6T Sivetan owoTd TO
onueio €voping Tou kdbika TG eviodis. Av yivel yia Trop&derypa
SeakAGdwon o€ bedbopEva aUTE BewpolvTal MG eVvTOAEG amrd To PE,

H ouvpBoliki yAdooo ypnowpotoleital  evpéwg v Tov
TPOYPOUPATIONS Twv pE. Tevikd eivar SuokoAdTepo va ypogel fva
=plYPappa ot CUPPOAIKA YAdaoa atré 6T eival va ypagel ot piG yAdooo
swnAol  emTEdov. Eival  gukoAdTEPO SpWS va  pETO@pPGOOUPE QTS
supBoAiki YAddooa ge yAdooo pnyoviis mopd omé pid yAdooa ugniol
smiTedor 08 YAwooo pnyavig. Emiong oe e@Oppoyeés oTi§ OTToiEg
2dIopEPOHOOTE YIG TNV TaxOTNTa 1 yie TNV efoikovépnon pvApng n
suuBolik YAdOoR eivar i kaAGTEpn ETIAGYH. AUTG opeeTal OTO Yeyovos
&7 1 ovpPolikrig YAdooa gival o KovTé oTo HE ko afioTrolel KOAGTEP Tig
SuvaTOTNTES TOU,

5.2. H Avarrru€n Tou AoyikoU o€ pY-X

H avamtuén Tou AoyikoG (software development) agopd otnv
mapaywyn piag akohovBiog amd 0 kai 1 n omoia ¢tav TomoBeTNBE! OTIg
soTaMnAes dievBGvoelg Pviipng evég PE kan extedeaTel Qépvel To aloTNHG
€ KAmoia emMBUPNT KaTGOTON. [evikG aUTS CuvioToTal 08 TEOOEpO

SquaTa:

i Zyebiaon (Design). Eivai n emdoyr Tng 6Ang Soprg Tou TrpoypdppoTos
W TV HEdOPEVOV KaBWS Kot Tou aAYSpIBpoL oL Bu XpraIHOTIOINAET,

# Kwdikomwoinon (Coding). Eival To ypdyipo Twv evToAddv o KETOIQ
YDOO0O TTPOYPOUUGTIONOU TToL VAOTTOIOUV TOV GAYGpPIBHO.

@) Merdgpaon (Translation). Eival n mapaywyi Tou Suadikol KdSIKa
uobject code) ot To Tyaio TPSypappa (source program) Tou BrjpaTog i,
m) EAcyyos-AiopBworn  (Testing-Debugging). Eivor o €heyxos kohdg
serroupyiag (EAeyxoupe ov o k@ddIkag 6Tav exTehelTal divel yiG To oUoTRUG
o emBUPNTO aToTEAEOUD) Kol 1 SIGpOWar TOU TIPOYPGHMOTOS aTTd T
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AGON oTréTE EXOUPE ETTGVEANYN TV BpdTov EEKIVAVTAS o6 TO Pripori N
TO i,

Av Kal TO BApOTa QUTG PTTOPOUV VOl EKTEAEOTOOV pE TO 'XEPI,
TPOKTIKG aUTGS YiveTar pe Tn BorBeia LTTOAOYIOTWV EKTOS [0S TG TTOAU
piIkpG  TTpoypGppaTa. NG To Adyo ouTé E£xouv avaTrTuXBel OPKETE
TTPOYPGUHOTA EPAPHOYIDV PEPIKG OMTE TO OTIOM ECETACOUVPE OPECWS.

i) Mpoypappa emomrreiag (Monitor)

To monitor gfvol €va TIPOYPORHC TTOU HTTOPOUHE VO XOPOKTHPIOOUNE
KapSI& YI& TO AOYIGHIKG Tou PETIEEEPYOOTH. AUTE EMITPETEI OTO XPrOTN VO
emiKowvel pe To oGoTnpa, va koAel GAMa AoyikG ouoThpaTa, va
XPOVOSPOPOAOYEl TNV EKTEAEDT TTPOYPOPHGTWV KOI VO DIGVEUEL amodoTIKG
ToLg "répous’ Tou ovaTthipaTog (KME, 1/O KATr.).

ii) O8nyoug e10660v e£660v (1/O driver)

O 0bny6s &106bov/e6Bou TrepiExel pouTiveg Tou xeipiCovTal Tny
£TmIKOIV@VIa PETAED Tou pETEepyoTH Kal TG TEPIPePEIOKTiG povadag, H
Gmrapén Tow Vo TTPOIPETIKA.

iii) Alayzipion Sebopévwv 1 choTHPA ap)EiRV

. H Siagelpion debopévwv i ovotnpa opyeiov emPBAgmer T Xprion TnS
BononTikrig PVAHNG 6TT®G T.X. TNV 0pydvador), EVAPEP®ON Kon Blavopr} Tng
oe apxeic. H 0mopén Tou eivan TpocipeTIKy.

iv) Ek8aTng keipévou (Text editor) ‘

O text editor ypnoipedel oTn dnpioupyia GAAG Kol TNV QVEKTNON OTI0
TO COOTNHO Kau OAACYH EvOS OpXefou pe KATOI0 TIPGYPOHHA 1 bebopéva.
Katémv pe Tov editor pmropodpe va §ovOO®OoUE TO OPXEID O€ KOTIOIO
bioko.

v) MeTagpaoTiig (Translator)

O MeToppooThS HETOTPETEN TO TMYaio TIpdypappa (source program)
oe EVTONSS YADOOUS pnYavAS Kol TTapayel €TO1 TOV TEAIKG OVTIKEIHEVIKG
kdBika  (object code). YmGpxouv TOMG €ibn PETAPPOOTGOV  OTTWS
assemblers, cross assemblers, self assemblers, compilers kau interpreters. O
assemblers &éyovran To TMyaio TPdypoppa o cupPolikn yAdooo Ko
TTapdyouv Tov Kidika yi& Tov pEmeSepyaoTr.

O1 assemblers @Tidxvouv ko Tpéxouv Kmdbikeg yic Tov ibio
emefepycoth. Oi cross assemblers @TIGyvoUv KMBIKEG yia TTPOYPOHHOTA
YPOHpéva YiG GAloug emmefepycoTég amé Tov omoio Tpéxouv. Oi Cross
assemblers eivon ypoppévor oe yAdooa upniolb emmédov kan eivol TTio
ouvBetor amé  Touvg assemblers. Oi compilers ko o1 interpreters
XpHoIHoTIoIOUVTaL 6TOV TO TIYaio TPSYPORHG EiVal YPOUUEVO OF yAwooa
uynAol emiTédou. |
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vi) ®opTwTiig (Loader)

O PopTWTAS HETOPEPE! TOV KWOIKO TTOU £XEI KATGOKEUAOTE!, OTTO TV
TEPIPEPEIOKT] HOvada TTou Bpfm{:-:*ral KOl TOV TOTTOBETEI OE KATTOIES
eAe0Bepeg BEoLIg OTNV KUPIO PVIjpD, HE OKOTIO va TpEEel To ﬂpoypcxppcc
vii) E€oporwTiig (Simulator)

O efopoiwTig eivon €va TTPSYpOPPG TTOU TPEXE! O HEYGAoUG
UTTOAOYIOTES  YEVIKOD OKOTIOO KOl OTO  OTIO0  TTPOTOMOIOVOVTOl O
XKOTOXWPNTES KO N pvipn Tou pE (pETefepyaaTh).

viii) AtopBwTrg (Debugger)

O b10pBwTrig eivar eTiong éva Tpdypappa Tou SisUKOAUVE! Tov EAeyXo
NS EKTEAEONS TOU KWBIKG 08 £va PE. ‘OTav urépyel évag sEopoiwThs TéTE
o b10pBwTHS eival Pépog Tov. Xe TOAAG ovoTHpaTa eEGAAoL o1 xproElg Tou
Si0pBwTA TEPIAapBdavovTon oTo Monitor TTpSypappa.

N& v ovérrTuén Tou Aoyiopikol, 6w eidape, prropolps va
YPNOINOTTOIOOVPE EfTeE évav umodoyioTh (omdTte Ha E’)(Uupt: 'EIKOVIKG'
TPECIPO TWV TTPOYPOPUATOV HE ™ Xprion Tou F_Eopolm'rr] gite éva pY-Z 1OV
SaoiCeTon aTov 610 pE (oméTe EXO]JE ﬂporyporrn(o TPESIHO TTPOYPOHPATWY).

EYoUpE onAodr bdiaopd oTo TéTapto Prpa (auTé Tou debugging). ITn
ouvexela Ba egeTdoovpe Ta BripaTa NG ovaTrTuéng Tou AoyiopikoD eév
¥onoigoTroIfgoLpe Evav cross assembler kai évav e€opoiwTr] 08 LTTGAOYIOTH
yEVIKOU OKOTTO0.

To mnycio mpdypappa odnyeital otov assembler dmou Tapéyetan o
wWobUVOPOG KWdIKaG agol To Tpdypoppa eAeyXBel yIG GUVTAKTIKG AGEN
'syntactic errors). Av UTTGPXOLVY TETOIG TO TIPGYPOHHEC BlopBdvETH pE Tov
exdOTn Ko SavoodnyelTor oTov assembler. ‘OTtav dAa Ta oUVTOKTIKG AGON
BopBwbolv 0 KWdIKaS ekTeAeiTal e TH Xprion Tou e€opoiwTr. ESd yiveTa
£AsyX06 YIG Ta Aoyikd AdBn (logical errors).

MepikoUg TpATTOUS pe Toug oTrolous YiveTon auTog o EAeyyos Bo Solpe
™0 KATW OTNV Tapdypogo 5.7, Av UTTApXoLY TETOIX AGBN TO TTPEYpapp
SopBWVETAI pE Tov £KOGTN, EovaobnyeiTal oTov assembler kon karémv gTov
glopoiTh.

OTtav 6Aa Ta AdBn diopbwbolv o kddikag popTadveron (download)
@7 HVARN TOU pY-Z Kai TO Aoyiopiké pe To vAikd Sokipdlovron padi yio Tn
TUYKEKPIPEVN ALITOUPYIQ TOU CUOTAPOTOC,

5.3. H Zuvraén Twv EvroAwv ot Zupfoliki Naooca
Zeg €va TpOYpoppa ypoppévo oe oupfBolikr (assembly) *,f?\mcrc:ra
ETTOPOUHE Vo BICKPIVOUE:

i Tig evroAég Tou pE.
@) Ti obnyieg (directives statements) rj PpeudoevroAés (pseudo instructions)
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1pog Tov assembler.
iii) Ta oyoha (comment statements) ou Sev emmpedlouv TN pPETGPpPOON
TOU TPOYPGUpGTOS, GAAG fonBolv oTnv kaTtavdonaon Tou.

‘Ze auTAV TV Topdypago Oa aoyoAnBolpe pYe Tov TPOTIO HE TOV
OTroI0 TTPETTEI VO YPGPOUUE pia evToAr Tou PE, SnAadr pe Tnv Tummike popor]
Tng (format).

Mia  evrod Aoimdv amoTeAeiTal oG TO TOPOKEAT® TECOEPX
TUAPOTO, G0 Ta 0TToi0 £V 1] TTEPICOBTERO HTTOPET VO EVa KEVO.,

FIITPAZH: MAEITOYPTIA CPIIMA (TA) ;ZX0MO

"Exoupe Aormrov yid k&Be Eva TpfpO XwpIoTA:

(a)Tprjpa Emypagiis (Label field)

Z1o medio quTé pTTOPOUUE VO OVOPGIOOUME MPIG EVTOAN HE KATOIO
oupPolikd dvopa. OAeg o1 eTIypOaEég TTPETTEI Vo opXiouy pe oA@apnTIKG
XOPOKTAPS aTnV TPWTH OTAAN TNG YPoppns. AmayopeleTal To G0 évopa
YiG emypa@n vo Xpnoigomoinfel mévm oTré pic gpopd. To TuRpo TEAEIGVEI
e bUO TeAeieg (Gvw kol KATW) OF OTTOIEG BHMS EVAI TIPONPETIKES. AVTIBETO
Vel aTropaiTNTO €val TOUAGXIOTOV KEVE v XmpIZel TNV emypagr] amé Thv
UITGAOITTT YPOpHH-

(B)Tprjpa Azitovpyiag (Operation field)

Ebd €xope TO pvnpoviké dvopa  efte TG EvTOMS &iTe  TNg
\pevboevToAns (1 odnyias yid Tig otroleg B avoipepBolpe oTNV TTOPEYPO®O
54) Mo 10 AMyo autéd TO TPAPO OUTG CVOQEPETOI KOI OOV THAHO
Mvnuovikou ovépaTog (mnemonic label). To évopa Tng evroAris dev mpéme
V& apxiCer amé Tnv TpdTh oTHAN TS Ypopps (akGpn ki av dev uTTGpyE
THIHO ETTTYPO@IG) KO TIPETTEl VO OKOAOUBEITO oITT6 €V TOUAGIOTOV KEVO.
(Y)Tprpa Opiopartog (Operand field)

Ta opiopara efopTdvTal ommd TNV evroAf kan T obvraéi . “Ero
ptropel va £xope pndév, €va 1| TeploogdTepa opiopaTa. H oepd Twv
OpIopGTOV KaBopiGeTal pe TNV xpron Twv épwv "mpwTtedov' (primary) yi&
TO TIPMTO GPICHA Kol "bevTepedoV” (secondary) yi& Ta LTTGAOITTA.

(6)Tunpa Lyokiwv (Comments field)

To medio pe Ta oxbhia pmropel va TomoBeTnPel otnv B 1 oE
dlaopeTikl ypapp. H xprion Tov eivan rpocipeTikr Spws omapaitnTn YId
TNV KATGVONON TOU TIPOYPAUHPGTOS OKOUN KAl 016 oUTGV TIOL TO £YPORYE.
QO povag kavovag Yi& To THHHO aXoAlV eivon Trws TTPETTE! va apXiGel HE Eva
EAANVIKG ep@TNHATIKG ().

Mia koA 18éa dtav Lekivépe va ypdyoupe £va TIPGYpOHPG O
gupoAikr YAdooo eival va agrivoupe éva oToBEPG XMBPOo YIG KABE TPAMQ
ETOI OOTE OTO TEAOG TO TPOYPOHHPT POS VO £ival TG ELAVEYVWOOTO O
EMES KOl ToOug GAAOUS,
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5.4. O1 WevdoevroAég 1j Obnyieg

O1 Yevdoevrodég ouvTGooovTan GTT®WG KAl 01 evTOAEG OMAG €xouv
oNHOVTIKEG diaopis amd auTés. MNpdTov dev avikovy oTo olvolo Twv
evToAdv Tou pE (pikpoemefepyaoTh) ko delTepov bev peTappélovrtan o
«HoIKa. H XpnowpdtnTa Toug Eykeital 0To vx 6ivouv KATroIes TTANpoQopies
mpog Tov assembler 6tav auTég dnuioupyel Tov KMSIKa., To T £idoug
=Anpogopieg eival auTES Ba pavel apéows pe TNV eEETAON TwV KUPILTEPWY
LEUOOEVTOAWV. ZTNV TrapoLaiaon Tng oUvTadng Twv PeuSoevToAdY OTI
mapovoialeTal O < > eVl TIPOGIPETIKO.

- ORG (origin)

- Iivraén: ORG £kgppaon

1 H euboevrodf] auTtr axolouBeiTal amé évav apiBpé Trou Seiyvel TR
L @=TOAUTN BEoN pvApng 6TToL TIPETTEl Vo TOTTOBETNOET N TPWTN eKTEAéTIUN
vTOAf] TOU TPOYPGHHOTOS. Av BEv LTTGPYE! N WeuboevToAr] ORG Trpiv TV
- mpWTN EVTOA TOU TTPOYPSUHOTOS TETE N evToAf] ToToBeTeiTan oTn Bon 0
TS HVAENS. MTTopolpe va £X0UPE TIEPIOOOTEPES OO MO YEVSOEVTOAES
\ORG o1 o10igg Ba beiyvouv T BEoN NG PVAPNG YIA THY TIPATN EKTEAEOIUN
evtoAr] Tou TI okohouBel. Mopddeiypo oTIG TAPOKETW EVTOAES evig
WDOYPGUHOTOS EXOUE:

ORG 0100H ;O KDOOIKOG TWV EVTOADV QUTOV c\:p)(a’c",a oo Tn Ban
suviipng 0100H

ENTOAEEL ASSEMBLY

ORG 0200H ;O kddIkag Twy evroddv auTddv apxider amé T O¢on
;HvipnG 0200H

ENTOAEL ASSEMBLY

iwraén: END <£kppaagr >

H pevboevTohr auth dnAdvel To QUOIKG TENOG TOU TTPOYPGHHATOS KO
r I va eival povabdik yid k@0 mpdypoppa. ‘Otav o assembler
pEryVOPIoEl TO PUOIKG TEAOS TOU TTpoypdppaTog apxidel T Snuioupyia Tou
pdxa Kal (mlavas) Tng AloTag Tou TTnyaiov TPOYPEULATOS.

o

Bs (define storage)

BwTadn: <emypogr:> DS Ekppoan

Me tnv evdoevtodn ouTr @uAdooeTal £vog oplBudg ommd BEoelg
pruns yia amobrikevon debopévov. H mpdTn amd Tig Boeig prropel va
moepOel pe T oupBoAikh emiypagn. Mpoooxy mpémer va Soovpe oTIg
fo TeAeieg peTa Ty emypagr]. O apiBpdg Twv bytes ou deopebovTan gival
S pE TNV TIPA TS Ekppoong. Na Tapaderypo ov 8€Aovpe va kpaTrigovpe
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beka bytes yi ammodrikevan debopévwv pe To dvopa DEKA Snidivoupe:
DEKA: DS 10

DB, DW, DD
define byte, define word, define double word
Yovradn:  <emypogi:> DB AloTa
<eTIypo@n: > DW AloTa
<emypo@ri:> DD AloTd
Me Tov po AloTa evvooU e TIPESG bedopévy 1] exppdoels.

O1 Yevdoevtodég auTég £youv gav OTOTEALOPO va OrTOBNKEUE! ©
assembler og pia | TepIOoGTEPES BETEIG PVIHNG TIS CUYKEKPILEVES TIHES
apxidovrog amd Tn SiedBuven Tng emypa@ns. O1 B0eig auTEG propsl va
eivan opGdeg ato bytes (8 bits), Aé&eig (16 bits) fj bimAég Aé€eig (32 bits). O
6pog EKPPEON EBW OVOPEPETON OE G 1| TIEPICOGTEPES OPIBUNTIKES 0
Aoyiég  exppdoelg. Emiong otnv mepimrwon Tng Wwevbdoevrodris DB
p1ropoUpe ot AloTa va mepIAdBoupe Kal YOpokTrpes Ot elgaywyikd. O
asssembler avodapPaver Tnv avrikatdaroor Toug o ASCll popH.

EQU (equate)
Zovradn: dvopa EQU ékppaon

Me Tnv PevdoevtoAr auTh £va GUPPBOAIKG Gvopa GvTIOTOIXEITON HE HIG
otaBepd R dievBuvan 1 yevikéTepa €kppaon. H evroAj auTy eiva
10odblvopn pe TNy evrodf const Tng Pascal kai €xe1 oov aTTOTEAEOPO GTTOTE
OUVOVTATEI TO OUHPBOAIKS GVOHO OTO TIPGYPOHHG VO XPNOIHOTIOIEITOI N
Ekppaon atnv otolav icobuvapel. Mpémel va anpeidoovpe Twg 6w To
évopa dbev efvan eiypagn kai bev akohovBeiTal omé dUo TeAeies (i) ov Ka
PpiokeTan oo mebio Tng emypagns. Emiong n miuf Tou ovdpoaTog bev
prropel va cAAGEE pe To TTPSYpPOppa.

SET
2uvradn: évopa SET €kppaor)

Exel Tax ibia aroTeAéopata pe Tnv EQU. H diapopd Tng piokeTal oTo
OTi propel N Tipf Tou cuvpPoAikol ovépaTog va aAAGEEl péoa oTo TrYaio
TPOYpPOppG. "ETol TTOAEG SET ptropel va avop£povTal aTo id10 cupfoAikd
Gvopa pEoa aTo 1610 TTPGYPOPHOL.

IF, ENDIF
Zovradn:  IF éxppoon |
evTOAEG assembly |
ENDIF
EGv n mipR Tng éxkgppaong eivar 0 o o'ToAég £wg Tnv ENDIF

i
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DOUVTOI EVa £GV gfvar T o1 evToAEg peTagpalovtal amd Tov assembler,
YIGpy)el oKOun Evag OnuovTIKOS oplBpés otmé PpeudoevToAés Tou
e cAAGCovv o vAoTroinan oe vAotroinarn. MTTOPOUHE va avVOPEPOULE
BEXTIKG yig Tov MASM 8086 Ti¢ SEGMENT/ENDS, ASSUME, GROUP,
BASEL kol PROG/ENDP, mou Ba ava@epBolv Kol aTo KE@GAcio 9 Tou
meoovToS PifAfou.

- Teheiwvovrag  avopépoupe  Twg  TIS  PeuboevToAég  (pseudo
psouctions) pmopoUpe va guvavTiooupe otnv PBiflioypogion ko g
s==mbler directives, nongenerative instructions rj declaratives.

Assemblers 00 NepaopdaTwv
Nd va pavel n xpnoipétTnTa £vég assembler 600 mepaopdTwv (two
gess assembler) kaBdg kon n diagopd Tov amd évav assemblers amAol
gEocopatos Oo bovpe éva mapdberypa. Eto oxfipa 5.1 @oivetan To
By DapHC POS TOL TTPGYPOHHOTOS TO OTIOI0 EKTEAEN TOV TTOAMGTIACGIGOUE
o SuabikdV OpIBU@OY Twv 8 bits. O TOMoTAQOIQOTEOG Kol ©
mollamAaoiooTs Bpiokovrar oToug kaToxwpnTEs E kon A ovrioToiya. To
wuevo efval duadikég apIBuds Twv 16 bits ko emoTpéPeTon péoa oTrd
Smoog koToxwpnTég H, L. To mpdypappo o nyaia (assembly) popgii ou
phomroiel Tov oAyopiBpo Tou TOAGTTAGOIOON0U QaiveTal aTny avTioToIxn
g \n Tou Tivaka 5.3. H gpyaoia Tov assembler sivan pe Bdan To nyaio va
PEOGYEl TOV OVTIKEIHEVIKG KWOIKO TIOU OTI OUYKEKPIMEVN TTEPITITMON
mroToIXel 0TIG U0 TTpdTES OTHAES TOU TrivVOKC.
‘Evag amAég assember ptropel va peTagppdoel €va mpéypoppa ge éva
BEOCOpC EQV OUTO Oev Tepiéxel emypagEg | edv eKTEAOUVTON EVTOAEG
- 0g pOve TIPOS TC TIHOW, Sq}\orﬁrj o€ Eﬂlypacpét; ™ou 1) bievBuvan £xel
efeToOTEl KOU Eival Wu)mr] ZTnv TEPITTTWON oL Yivel GApa og Mg
Guvcrr] Tov PpiokeTon HETG TV ewo?\n GApaTOG, 0 oAl assember dev
grOpEl VO QVTIKATOOTHJEN TNV ETIYPOPH HE QUYKEKPIPEVN TIJH.
' Mo mapadeypa otny evrodfj JNC CHCNT (71 YPOMMR TOU Trivoka
53 0 assember dev prTopel va avTIKOTGOTHOE!I To CHCNT HE TOV OVTIOTOIXO
Badiko KOOIKa yiaTi bev E€per akdpn ge Toid biebBuvon avTIoToIXE.

To TpoPAnpa ouTé Abveton pe Tov assember HUo TepaoudTwyv. ZTo
mpoTo TEpacpa o assember Siofalel Ao To TPSYPOPHG KOl HETOPPGLE]
S eVTOAES OTOV QvTioTOIXO KOSIKA PNYOVAS, XPNOIHOTIOIOVTOS £vov
mvaka Pe KadIKeg evToAdv (operation code table) Trou mepiéyxel yid kéBe
gwopca evToMig, Tov avTioTolxo KSIka Tng kon éva 'meprypagnTh’
Jgescriptor word) o omroiog deivel Tov apiBué Twv bytes Tng evroAdg kai To
at Twv dedopévwy oTo Gpiopa Tng evtoArs. Evag amapiBunTrig 8éong
Exel apyikotroinBel ardé Tnv evrol ORG, auvfdvel KGBe Pop& KATG TO
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|
pfkog TnS evToArfg. ETOI OTO TIPWTO TTEPCOUG TpoadlopileTal N TIHT Kc'xEE}
emypagfis kou ovpBolikot Sebopévou. Anadry aVTIOTOIXEITAN OF KGEE |
obpfoo, ete ouTé eivan emiypagr] (oupPoAiky bielBuvon) iTe oupBoAIKE
Sebopévo e WevdoevTodj, N TP TOU AVTITTPOOoWTEDE! (OTrOU UTTOPYER
ETYPO@Y QVTICTOIXE(TON Me Tryv BigdBuvon Trou oupBoAidel kou GTToU
uTGpxel OUpPorc pe TNV TP Tov). XZTN OCULVEXEID O TIHEG CUTES
amoBnkebovTol OTOV TivoKo GUHBGAWY.

OMigBnon Tou
A CpiaTEPT
(CY=—1¥)

EZyfpa 5.1 AIGypappo porjg TOAMGTTAGOIOOpOY

Y10 SevTepo Tépaopa Ta& ovpPohikd debopdva kon o dIEVBUVOEIS
avTIKOBIoTOVTON OGS TIG TIPOYHATIKES TOUG TIPEG KOi TPOKUTITEl O
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IKEILEVIKOGS KdIKGG (object code).
Ytov Tivako 5.3 @aiveron og Tpdypappa 1 vAomoinon  TOU
BeoduuaTog  porig  TOU  TIPOYPAPHaTOS  TTOAAGTIAQOIGOHOU  TOU
monyoUpevou oxfpoTos. H AioTa Tou TpoypéupaTos efvar 6w diveTa
g5 Tov assembler kou Sefver TV avTioToixfa avéuesa oTov TIMyaio KAOOIKO!
e TOV QVTIKEIMEVIKS, ZTOV THVOKA £XOUV UTTOYPOHHIOBE! OI TTPOYHOTIKES
g5 Tov ovpPdiev, Tou pmopolv vo TowoBeTndolv povo Katd TO
g Tep0 TTEpOOpa TOL assembler.

Mivakag 5.3 To gpyeio Pe T AIOTO TOU TPOYPOHHGTOS

' AisiBuvon | OBJ rpappy | Mnyaio Iyoho
E | 1 COUNT EQU 8
2 ORG 0100H
100 16 00 3 MVI D, 0 1 (DE) = MoA/Téog
L 0102 210000 |4 LXI H,0 ; (HL) = Mvdpevo
§ B105 06 08 5 MVI B, COUNT | ;(B) = Metpnrig
L 8107 29 6 MULT:DAD H ; v, = 2xvop.
§ 0108 17 7 RAL ;OAioBnon AploTepd
: 0109 Dz20DO1 | 8 JNC CHCNT ; Eivan CY = 1
Bl p10C 19 9 DAD D i Tiv. = v, + ToA,
| g10D 05 10 CHCNT:DCR B ;B=B-1
i B10E C20701 | 11 JNZ MULT : Av B>0 Eavé
Lo 76 12 HLT ; TEAog
k END

E= cuvéxeia Sivetan éva SedTepo TTapaberypa mpoypapparos ot assembly.

&

IN

Y-2

1 |

gfedcha

gfedcha
f?ﬁb f?b
ok || 4ot

a 5.2. To pY-Z yia Tnv ameikévion Sebopéviov Twv 4 bit oe 8o evbeikTeg 7 TUNpATOV
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Ornwsg gaiveton 010 ayfpa 5.2, éva MY ovotnua pe Tov 8085
ouvbéeTan ko AopBdver Sebopéva Twv 4 bits ard dvav petartarpomréa A/D.
ZTn OUVEXEIO TG TUTIWVE O 600 evbelkTes 7 TUNPGTOV (7-segment display)
HEOW piag TopTag 6660V, H obvbeon Twv akibov g mopTag e£6dov pe
TA TUApATA TOU evbeikTn eivan n akdouen:

Or— b’ kai c’, Og— g Oc— f, 04— e O3> d, 0O,— ¢, O;— b koa Og-? d

Ta Tovobpeva TpRpaTa b, ¢ agopoty To debTepo evbeikTn 7 TunpéTwv. Na
V& EHQaVIOTED N kATAAMNAN TIR (omé 0 éwg 15) oToug evbelkTeg o 8085
TOmoBETEN TNV KATGAANAN Tip oTnv TépTa ££650U BOTE Vo PWTIOTOVY T
KOTGMnAa  TpfpaTa Tov  80o  evlaktdv. Ol TINES  QuTEG  eival
TOTOBeTNUEVES OE évav Tivoka ot pvAun. ‘Etol To TMPSYPOPPT TTOU
aKoAoLBel avdAoya pe TNV TiprA Tow SéxeTal oTnv népTa e1a6bov, diafale
To KaTGAANAO aTOoIKElD TOU THVOKA KCI TO OTEAVE! TNY mopTa £€600UL.

PORT IN EQU 20H
PORT OUT EQU 40H |

ORG 100H
CONTINUE: IN  PORT IN ;AiGBaoe To debopévo atny eloobo
MOV E,A
MVT. [0
LXI H,SEVEN SEG ;i DopTwOoEe TN diedBuvon Tow Tivaka
;oTo Levyog H-L
DAD D ;[poobiGpiae Tn dieBuvan Tou oToryefov
;oTov Tivaka SEVEN SEG
MOV A,M ;PSpTwoe To oxripa Tov Pnelou
OUT PORT OUT ;ZTEIAE TNV TIPA oy TiépTo eEGGou
JMP CONTINUE ; ZUVEXI|S QTTEIKGVION |
;Mivakag TIpoY
SEVEN SEG:

DB COH,F9H,A4H,BOH, 99H, 92H, 82H, F8H
DB  80H,90H 40H, 79H, 24H, 30H, 19H, 12H
END

AV BOOOUPE TO TTAPOTIGVE TTPGYPOPPG PE TO évopa DISPLAY.ASM gav
eicobo oe évav petappaoth (assembler), Siver oov £€060 Tar apxeia,
DISPLAY.OBJ kou DISPLAY.LST. To mpdrto emeadf sivar apyefo oe
SLABIKN poppr| Bev PTTOPOUHE Vo TO TOPOVCIACTOUYE, EVG TO SEUTEPO givon
GPXEI0 Kelpévou kal @alveTol Trapoakdrw. To apyelo ouTé TIEPIEXEl TOV
Tmyaio  kiddika (SOURCE CODE) ouvoSeudpuevo amé Toug op1BpoUg
Ypoppdy Tou Tmyaiov opxeiou (LINF) DISPLAY.ASM Kal Tov QVTIKEIPEVIKG
kihoIka (OB)) pe Tig avrioToiyes BievBovoeg (ADDR), Trou TTOpGyEl 0
assembler.
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INPUT FILE NAME
QUTPUT FILE NAME: DISPLAY.LST

DISPLAY .ASM

OBJ LINE SCURCE CODE
1. PORT IN EQU 20H
2 PORT QUT EQU 40H
3 ORG 100H
DB 20 4 CONTINUE:IN PCRT IN
5F 5 MOV E,A
16 00 8 MVI D,0
21 OF 01 7 LXI H,SEVEN SEG
8
.... 19 g DAD D
10
7E 11 MOV A,M
D3 40 12 OUT PORT QUT
C3 00 01 13 JMP CONTINUE
14
15 SEVEN SEG:
CO F9 A4 BO 18 DB COH,F%H,A4H,B0H,99H, 92H, 82H,F8H
89 92 82 F8§
80 80 40 78 17 DB 8B0H,S90H,40H, 79H, 24H, 30H,19H, 12H
24 30 19 12
18 END
SYMBOGILIC REFERTENTCE TABILE
EONTINUE - 0100 PORT IN = 0020 PORT OUT = 0040
BEVEN SEG 010F
S TNEZS ASSEMBLED 18 ASSEMBLY ERRCRS 0

5.6 MaxpoevToAég

tsubroutines).

MoAAES popég ypbpovTag éva TTROYPOPHO TTAPOTPOUHE TTWS Eva i
wEPIOOOTEPT TURHATO TOU ETTOVOAGUPGvovTal Tréve amd pia popd. ‘Omrmg
™ TEPIOOOTEPES YADOOES TIPOYPCHHOTIONO0 £TO1 Ko N oupBolikr YAdooo
wag Oivel TN duvaTéTNTA va XpnoIgoTIoIfooupE GOEg (opES BEAope Eva
TUpHO TIPOYPGUPOTOS XWpig va ElNaoTE uvaymapévm va TO Ypd(poupa
B popd ToU TO xpeialépaoTte. H duvatdtnta auTh pog TI“O.‘pE){EI ™y
zuxo?ua o )(pqmpo'rrmr’]cmuya TUAHATS K&TTelou GAAOU TIpOYPAMpaTOS 1
=pOYPOUHOTIOT 1 Ko va dnpioupyricovpe  pid
eTOTTPOYPAppaTa (subprograms) Trov guviiBwg XPNOIHOTIOIOVHE. YTTGpYOUV
800 £/0N LTTOTTPOYPAUHATWY, O HOKPOEVTOAEG (MAcros) Kol 01 UTTOPOVTIVES

BiphioBrikn pe TO
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i) MaxpoevroA€g (if avorkTo vrompdypaypa)
Zovran: Gvopo MACRO <TOpPGUETPOS:>
ZMPa TNG mMacro
ENDM

[ va koAégoupe T POKPOEVTOA] OTO TIPOYpappa HOG O
YPQPOUHE TO GVOUQ TNS HE TNV TIPA TNS TOPAUETPOUL oV €xel, oTn Béan
BéAouvpe TIG EvTOAEG TG TIG OTolEg amoTEAETON. ZUVIBWS O OPITHGS T
HOKPOEVTOAMV TTPONYEITON TOU KUPIWSG TTpoypdppaTos. Katd Tn dnpioupys
TOU KOk 6Tav o assembler ouvavrd pié puxpnawo?\r’] TOTTOOETEl
E}éﬂr] TNS 6A0 TO OWPX ™ EVTDM(; auTtns. ‘ETOol edv Y1 TTapdberypa oe €
TTPOYPOUPC KOAEITON ETTTG POPES 1 1BIO PHOKPOEVTOAN] OTOV OVTIKEIJEVI
KWOOIKA TOV TTpOYpAUpaTOS B0 TEPIACUPAVETON ETTTA POPES O KWBIKOG e
HOKPOEVTOARS. AUTG aiveTal KOAUTEPX OTO OXripa 5.3, 6Tov SHV eival TO
GVopQ TNG HOKPOEVTOANS.

ii) Ymopourtiveg (1f kKAeio16 vmonpéypappa)

LTI UTTOPOUTIVEG Bo OvVOPEPBODHE HE AETITOMEPEIR OF ETTOUEV
mapdypo@o. Eb®d omAdg Bo onpaidooups Trwg  eivon  fva Tprpa
TPOYPGUHATOS TTOU Gpov dnuiovpynBel o KWOIKGS Tou, TOTTOBETEITON OE HIGH
TEPIOXI| OTN pvipn £€w amé Tov KWOOIKG TOL Kupiwg TpoypdupaTog. OTaw
KOAEITON 1) LTTOPOUTIVO TOTE BIOKGTITETON 1) EKTEAEOT] TOL KUPIWS
TIPOYPAHHOTOG KOl O EAEYXOS MHETOPEPETON OTNV TIPMTN EVTOAR TN
UTTOPOUTIVOS, |

‘OTtov TeAeidoel ) vtropouTiva (n TEAeL T EVTOAA TNg eival TTGvTa |
RETURN) 0 £AeYX0§ QUTOHOATO ETICTPEQEl OTO ONME0 TOU Kuplws
TpoypdypaTog Tou efye diakomel. ‘ETol edv pig vtropouTiva kAnBei emTa
POPEG aUTE dev ONpaivel TTWG OTOV KMSIKG TOU TPOYPEHHOTOS B0 €XOUpE
TIS EVTOAEG TG UTTOPOUTIVAS ETITG (POPES,.

Mopatnpodue opéowsg Tn Giagopd petall pPoKPOevTOADV  Kai
uTropouTiviov. Mg Tn Xpron LTTOPOUTIVOV EXOUHE OIKOVOHIO 0T HVAHN.
Etriong He Tn Xprion HOKPOEVTOAWYV Ol EVTOAES TOUS EICEPYOVTAl OTO KUPI®S
TPOYPAPUG TIPIV TO XPOVO HETAPPOONG £V HE TIG UTTOPOUTIVEG QUTO
YIVETOI KOTG Ty €KTEAEON Tou TIPOYPOPHaTOS. AT Tnv Gmoyn Tng
TOOTNTOS Ol POKPOEVTOAEG bivouv koAUTeEpa ommoTeAéopaTta agol dev
emifaplvouy TO TPOYPOPHO He eVvTOAEG KAAONG Ko EMOTPOEIS
UTTOPOUTIVEOV.
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Aig0Buvon H pvrjun peté@ omé m
{HEX) Srabikaoia TNG pETAPRAGNS
MACRO [smv Macro _\ R
Zeoua (200
MapoevTodrg

ENDM

Zhua
£¥PIO MapoevroNijc
L TPOTPAMMA O QVTIKEILEVIKGG KLDOIKOG
. > E EVOWUATWEVES TIG
E LICKPOEVTOAEG
T
MakpoevToArg

To Tinjyaio TROYooLpIa TPV Ao
TO MEPGOLC QI Tov assembler

Zyrjpa 5.3 H paxkpoevrodr SHY xohelron 0o popes oTo mpéypoppa

7. "EAgyxog £vog MpoypGppartog

Te KGOe TTPOYPOPHOTIOTH €XEl TOXE! KGTOI0 TTPGYPOUHG TOL VO Uny
Fys1 OUVTOKTIKG AGON Ko Gp®S var pny bivel To emMBLHUNTS QTOTEAEGHOL
e TOTE TS To TPSYpappa £Xel AoyikG AGBn. H oavdykn YI& ypriyopoTepo
-omopé TV AcBdV 0bfYNoE TOLG KATOOKEUOOTEG OTN dnpiovpyia
BV EVTOADY YIG TO OKOTIO QUTO.

Mia TéToio evToAf eivon n TRACE ko pag diver tn duvarétnra va
spefoupe Eva TIPOYPOPHG EVTOA TTPOS eVTOAN Kol vor KAVOUHE EAEYX0 TV
BEceV PvApNG. _

MoAES (popég TN eivan eTIBUUNTG VO EEPOVLE TIS TIHES TTOL EXOLV O
SoTaYWPNTEG OF KGTOI0 CUYKEKPINEVO ONEi0 TOU TIPOYPOMHGTOS R va
gieyCoupe TV opBOTNTG TOL  TIPOYPGUUOTOS HEXP! VO OUYKEKPIHEVO
lampeio. AUTO  ETITUYXGVETOI HE TN xproigoToinan onueiwy diokoTig
Breakpoint). ‘Otoav éva TETolo onpelo avoyvwpioTel (avéAoya pe THV
wloToinon Ba UTIGPXE! K&TToIa EVTOA YI& TO OKOTIO QUTO) 1) EKTEAECT) TOU
{mfpc&ppamg oTopaTé kai 0 €Aeyxog YUpva 0TO TPOYPOUO ETTOTITEIGS

\=monitor). ATIG ekel pPTrOpolpE va Sdooupe TNV KOTGAANAN evToAn oTO
=péypoppa etroTTelag avéloya pe TN AeiToupyia fi Tov €Aeyxo TTou BEAoupE
wo eXTEAEOTEN T.X. EAEYXOS TV KOTAXWPNTOV, OLVEXION TNG EKTEAEONS TOU

| FPOYPGHPOTOS K.O
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5.8. H Z1oiBa (Stack) ka1 o1 AerTovpyieg Tng

H avaykn oamoBrikevong piag TAnpoopiog TPoowpIVE G KAToI0
Onpeio £v6§ TPOYPAUPOTOS, KOBMS Kal i avéyvwor] Tng érav OO TNOES,
ggummpeTeiTar ané pia Sopr @UAaEns, T oTolBa (ff cwpd). H aToifa eiva
pia dopry LIFO (Last In - First Out), 6nhadr To Sebopévo pe T peyoAvTepn
TpoTepaIdTRTA  avdyvwong  (GnAadf To TpdTO TOL pPTOpolpE va
diofdooupe) efvar aUTS OV aTTEBNKEGTNKE TEAEUTONO.

O1 evToAé eyypagris kai avéyvwons, omé TNV kopugli T oToiBag
navta, givar of PUSH kon POP avTioTolxo. XTov pikpoeme€epyaoTs 8085A
&vag koToxwpnTAg Twv 16 bits ovopddopevos SP (stack pointer), dnAadn
beiktng oToiBas, befyver Ty Tpéxovoa BiGBuvVan TN KOPLYPRS TNS aToiBag,
ommov €xel amrobnkevBel To Mo TpéoparTo SeSopévo. H Siabéoiun yia
oroiBa pvijpn e€aprdran omé TiI§ oXeSICOTIKEG avéykeg Tou OUOTHHOTOS.

O1 eviodés PUSH rp kol POP rp ovoQépovial Of Ceoyn
KATOYWPNTOV KAl KAvouy Tig eEfg AeiToupyies: |

PUSH rp

((SP)-1) « (rh)

((SP)-2) « (rl)

(SP) < (SP)-2 -

Av To Cebyog eivon X, To B-C o oToifa €xoupe mpdTa To TTEPIEXOHEVO
Tou koToxwpnTh B ko peTd Tou kaTaywpnti C.

POP rp

(r) < ((SP))

(rh) « ((SP)+1)

(SP) < (SP}+2

AvTioTpoar eba pe TNV evToAr] POP B AapBGveTol TpdTa 0 KaraympnTis

C ko HeT& 0 KaTaxwpnTig B.
‘Eva rapéderypa yia v AeiToupyla Twv evroAdv PUSH-POP Tou 8085

eivar n avroAayri Tov mepieXopévav TV koToxwpnTodv BC ko HL |

XpnaipomroidvTag T oToifa yio mpocwpivy @UAagn. Inpeidveral oTi TPV
EKTEAEOTEN KG&TIOIX OTT6 TIS EVTOAEG PUSH-POP Trou agpopotv T oTofBa,

TPETIEl TTPONYOUHEVG VO OPIGOUPE HIG OpXIKI dledBuvon, ornv omofo va .

Oeiyvel o SP.
AUTO YIVETOI PE TNV EVTOM:

LXI SP,datal6 ;QopTdver dpeca oTov kaTaywprTH SP
' ;To debopévo data Twv 16 bits

AMog TpéTTog eivar N evroAf SPHL (pe Aeitovpyia (SP)«(H)(L)) drou
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LT Tepiexopeva Tou HITAoU kataxwpnT H-L petagpépovrar atov SP. O
iﬁ-m?xég Tou amalTodvTal yid Tnv avraMoyi Tov Odedopéveov Twv
LsmToaywpnTdy B-C kai H-L, eiva:

PUSH H ;TomoBeTel To {elyog HL o oToifa
PUSH B ;TotroBeTEl TO {evyog BC on oToiBa
POP H ;apaipel To (edyos BC amé tn oroifa kai to fdde oto HL
POP B ;oagpaipei To (edyos HL amméd ) oroiBa kai To Badel oto BC

. Etriong vrépyouv ko 101kég evroAég PUSH kon POP, mov TommoBeTovv
& opaipolv amd TN oToiffa , Ta TEPIEXOHEVE TOU KaTowpnTH A Koi ToU
\eoTawPNTH onpaiog F.

H evroArq PUSH PSW TomoBetel ot otoifa To mepiexdueva Tou
[Zeryous KaTaxwpnTdv A-F. O karaywpntis A-F ovopdleTon kon processor
‘s=tus word KOI QITOTEAEITOI TG TOV OUCCMPEDTH A KOI TOV KOTOXWPNTH
muaidv, Tow 6w £xEl b ava@epbel 0To KEQPAATIO 2 TTEPIEXE! TIG TTEVTE
enuaies S, Z, AC, P, CY, oTny e€fi popari:

5 i X AC X P X CY
‘@mov x =08V Ypnoiyormoisfrai

O1 mAnpopopies ToU TEPIEXOVTOI OTIG Onpaleg eival OTOPAiTNTES
gTav EMOTPEQPOUNE O éva TPOYPOHHO TNV TEPIMTTWAN, TOU AUTES
WENOIHOTIOIO0VTAI OTN OUVEXEID YIO TNV SIOGKAGDWON Tou TPOYPEHHGTOS.
Me TNV eVTOAR TTOU OKOAOUBEN 0@OVTAI 01 TIANPOPOPIES AUTES.

FUSH PSW

WSP)-1) « (A)
#5P)-2) « (F)
ISP) « (SP)-2

MopoTnpolpe oTl HETG TNV AmOBRKEVON TWV B0 KATAXWPNTOV OTO
owpd, 0 deikTNg eAQTTAVETON KATG dUO, defvovTag £TOl To YEHIOHO TOL
owpob. Ta Bia pLoIK& 10X0oUV Kal Yo Ta GAAO CEDYN KaTaXwPNTOVY.

H evroAr], n omoio peTa@épel T TEPIEXOHEVO TNSG KOpLPHS TS
avoiPag oToug kaToxwpnTES A kau F, eivon n POP PSW.

BPO0P PSW

iF) « ((5P))
A) <« ((SP+1)
ISP) « (5P)+2
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AvTiBeTa eddd n Afuin 8Go Sebopévwv atré To owpd auldvel Kard 8o
TNV TIpK deixvovTag €101 To dbeiaopa Tou awpod. Etiong pe Ty EVTOAT

XTHL

(exchange top of stack with H and L)
(L) <> ((SP))

(H) < ((SP)+1)

AvroMdoooups Ta Sebopéva TG kopugrs Tng ortolfag pe T
TEPIEXCHEVA TWV KaToxwenTov H kai L.

5.9 YmwopouTiveg

Eva @aivépevo, Tou maparthpeitar ouxvé Kord Tnv EKTEAEON
TPOYPOUUGTY, eivan n avéykn va extedeitan N iSia akpifds oeipd evroddv
OE BINPOPETIKG ONuUElr EVES 1} KOI TTEPIOGOTEPMV TPOYPOHUATWY. Me TN
Srpiovpyia HOKPOEVTOAGY UTTOPOluE Vo GTTAOTIOICOVHE TN YPOPH evig
TETOIOU TPOYPGUpaTOS. Opmg KATI TETOIO QmaiTel GPKETR pvijpn dtov
EXOUHE TTOAAES QvaPOopPES 0TI HOKPOEVTOM.

2TV TePITTwon auTh o assembler avrika®ioTd kGBe @opd aTn Bfon
TNS HOKPOEVTOAT TOV avTioTOIX0 KDBIKK TNG TEIpGS Twv evToAdv. H avéykn
AOITFGV TTOU TIPOKGTITEl £fVOl V& QUTIKGBIOTATAI TO GGVOAO TV EVTOAGDY
GTTO TOV OVTIOTOIXO KWBIKA POVO P Qopd Kol Ve HTTOPEl Vo KOAEFTan ord
OTTOIOBATIOTE ONUEI0 TOL TIPOYPEPHOTOS. H XpHon UTTopouTIVEY Sivel
akpifds outi T SuvatétTnTa. O UTopOUTIVEG BNAdVOVTOI HE pia
XOPOKTNPIOTIKN Yio KGBe TePITTwon ovopooia (emypagr) Tou Sefyvel Tn
dievBuvor Tous,

H evrod pe v omofor pmopoipe va éxoups Tpdofaon ot Hia
uTropouTiva eivan ) CALL kol i Couvohkn.

Me v evroAr; CALL 0TO Kupiwg TPOYPOPHO OUCIOOTIKG YiveTan pia
AeiToupyior PUSH Tou PC (PETPNTAS TPOYPAUHUTOS) KO (POPTWVETAI Of
aLTGY N BleBBUVaN TG UTTOPOUTIVAS. AVOAUTIKETEPD YivovTan Ta akGAouBa:
CALL Address
((SP) - 1) « (PCH)

((SP) - 2) « (PCL)
(5P} « (SP) - 2
(PC) « Address

H evrohrj CALL amoTeAeitan a6 3 bytes, To mpdTo mepiéxel Tov KOSIKa NS
evToArflg, To SelGTepo To AMiydTEpo Onpavtiké byte THS Glebbuvong Tng
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WTEOPOUTIVOS KOl TO TPITO TO IO GHHAVTIKG byte awTiis Tng diebBuvaong.

Ta 8 bits vpnAfis T6Eng Tng SiebBuvong Tng emépevng evroAng
BETOKIVOUVTOI 0T 8£on pvAung Tng omoiog n SiedBuvon eivar katd 1
WmooTEPN QTG TO TEPIEXGpEVO Tou kaToxwpnT SP. Ta 8 bits yopnAfg

3505 Tns bievBuvong TG emdpevig evToArfg peTakivolvTar oTn Béon
anuns g omoiag n diebBuvon eivar KaTd 2 PIKPETEPR &6 TO TEPIEXGHEVO
e xataywpnT SP. To mepiexépevo Tou SP HEIWOVETAI OUVOMKE KaTg 2. O
ey (0S HETOPEPETCN GTNV EVTOM TG 0TT0I0S N bielBuvon kaBopileTal OTO
e 3 ko byte 2 NG TPEXOLOOG EVTOAAS.

AnAadrj, @uAGooeTal aTtnv Kopupn piog oToifag n SiedBuvon TNg
Bolig ToU OKOAOUBEl Tnv CALL Kai OTn CULVEXEIR SIVETGI OTO PETPNT
FEoyDAUUOTOS N BIEGBUVON TG TPMTNG EVTOARS TNG UTIOPOUTIVOS, MOTE
Wz yiver To amapaitnTo GMdpa. H TedevTaia evroA] kGBe uTropouTivag

pETEl va eivan pior evroAn RETurn, £T01 dOTE VO ETTIOTPEPEL 0 EAEYX0G OTO

gpig TPOYPOHUC.
| Me Ttnv evtoArj RET, n omofa eival pia evrod] emoTpo@ris amd
JRTIVO XWPIG OUVONKN, EKTEAEITON mial AgiToupyia POP Tou kaTtaywpnTh PC,
o peTogipeTal otov PC 1 8ie6Buvon Tng evToArg Tou akolouBel Tnv
@ol CALL Ko OUVeXICETON £T01 I EKTEAEON TOU KUPIWSG TPOYPAUHPATOS,
mw HioKGTINKE TIPOoWPIVE. AVOALTIKGTEPO YivovTon Tor akdAovBa:

1) < (SP)
) «— ((SP)+1T)
— (SP) + 2

) TEPITTWON TTOU KOAEITON i uTropouTiva péoa atrd pia GAAn, n otroia
E\EI TeAeiddoel, Br]ploupyarrcu Hia poMiaopévn vropouTiva. To eTriredo
MGopOTOg aLEAVEL KaTh éva, yio kGBe Siodoxikr] evroAj CALL Trou
ooXEl, Xwpis va mopepBéMeTon o evioArj RET. O opiBuds Twv
RLCOUEV@V DTTOPOUTIVAY TFEPIOPIETON OTT6 TN PEYIOTN SiaBéoipn pvriun
U CUOTHHOTOS,

‘Eva mipdypax rov Ba pémrel va TpoogexBel 1blaiTepa, eivar n xprion
oMoV PUSH pdoa gtnv umropouTiva. AUTEG OF evTOAEG TPETEl va
matouBouvTal amo TIS OVTIOTOIXES EVTOAEG POP, TipIv TNV evToAr] RET TNg
RYKEKDINEVNS LTTOPOUTIVOG, Me auTd Tov Tpémro e§aopodileTal 61, pe TNV
Mrc\eon TG evToArig RET, To mepiexSpevo TS kopu@ris Tng oToiBag eivai n

oTT] DIEVBLVVON EMOTPOPNAS TTO KUPIWS TTPGYPOMMA.

ETriong, OTnV TEPITITWON TTOU TO TTEPIEXOHEVO TV KATOXWPNTWY
WpealovTon KaIl HETG TNV EKTEAEGN TNG LTIOPOUTIVOS, PEOVTICOLPE £TON
ETE QUTG VO GWBOGY TTPOCWPIVG OTr OTOPO £fTE OTO KUPIWS TTPEYPOHHG,




170 ZYMBOAIKH FTAQZZA KAl YMOPOYTINEZ KE®.5.

| oTnV ibia TNV LTTOPOUTIVA KOl 0TI CUVEXEID VO avakAnBouvv.

21to Top&éelyua TOU akoAoULBEl, owWlovTal TO TTEPIEXOHEVG TWV
KOTOXWPNTWMV TOU HIKPOETTEEEPYOOTH OTNV CpX MIOG LTTOPOUTIVAS, £TOT
WOTE v Eival og BE0T va XpnoIHOTToINBo0Y HeT& TO TTEPOG QUTHS.

0000 LXI SP,610H
Kopio Mpoypappa
0180 CALL SUBR A
0183 (eTrOpEVn EVTOAR)
YméAoiro Kupiou Mpoyp&upaTog
END
;YmopouTiva A
0400 SUBR A: PUSH H
0401 PUSH D
0402 PUSH B
0403 PUSH PSW
Kopio Zadpa YmopouTivag A
0420 CALL SUBR B
YméAoiTeg evroAég vmopouTivag A
0436 POP PSW
0437 PCP B
0438 FOR B
0439 POP H
0440 RET

;YTopouTiva B
0510 SUBR B: PUSH H

0511 PUSH D
0512 PUSH B

0513 PUSH PSW
: Kipio Zapa YropouTivag B

0536 POP PSW
0537 POE B
0538 POP D
(1549 BOE H

0540 RET

2TO TTOPATTévVE TPOYPOppa dTav exTeAeaTel N evioA CALL SUBR A
o beiktng oToifag yiveron SP=60EH kai omig SievBovoeig 60FH koi 60EH
@uAdooovTal Ta bdedbopévar 01 ko 83H ovriotoixa. O perpnriis
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FpoypaupaTog yivetar PC=0400 kol o éAeyX0g pETOQEPETAN OTNY TPWTN
‘&vToAr] TG umopouTivag bnAadl extedeital n evroAj PUSH H. ‘Orav To
WROYPOUUG @TGOEl aTn dievBuvon 0420H koheiton ) vTropouTiva SUBR_B.
0 Beiktng oToiBag fTav 0606H kan yivetal 604H Kkai 0Ti§ S1eLBUvVOEIC 605H
s 504H @uAGooovTar Ta SeSopéva 04 kai 23H avtioTora. ITrn ouvéxeia
ErEloUvTal 01 evTOAéS Tng umopouTiveg SUBR B ko HETG Tnv RET o
Eeyxos Oivetan OTnV &vroAd Tow aKOAOVOE( Tnv CALL SUBR B Tng
wmopouTiva SUBR A (PC=0423H). Karémv ektedolvron SAeg o EVTOAEG
#Eyp Kai T RET, N eKTEAEON TNG OTTOIQS PETOQEPE! TOV EAEYXO OTO KUDIWG
WOGYDOUPO 0TV evTOA] TOU okoAoUBEl perd Tnv CALL SUBR_A
=0183H).

Efvon duvardy n kKifon piag uropouTivag va yivel utré ouverikn. AuTé
EWITUYXAVETOI JE TNV EVTOA:

£ouvofixn Address (guvrikn=NZ,Z,NC,C,PO,PE,P,M BA. mopapt. 1)
& 1oxUel N 0LVONKN TETE oupBaivouy o TapPOKGT® EVEPYEIES:

4SP-1) « (PCH)

8P-2) « (PCL)

ISP) (SP)-2

.- C) « hyte3 byteZ

Aladg exTeAeiTon n eTépevn EVTOAN.

AnAcidry eav 10x0e1 ) oUVBKN TG eVTOAASG TOTE GAES Of EVEPYEIES TTOU
O£ pBnKaY oTNV evToAf] CALL exkTedobvtal, AIQpOpeTIKG exTeAeiTan n
EWOUEVN EVTOAL.

Mia eidikf pop@r Topdpoia Tng evrodjs CALL eivar n RST n
BESTART n) n omoio petopépel Tov £AeyXo Ot pIG o6 OKTAD
mooxkabopiopéves bievBivoels. OpileTar wg £€Ag:

et I
W5P)-1) < (PCH) QuAdooeTan 010 owpd
15P)-2) « (PCL) o peTpnTig TpoypdppaTog
) — (5P)-2
) «—8Xxn 0<n <7

O éheyxog bdivetan oe pia véx Bfon pvipng OUYKeKpIEVN YO K&Oe
oM. AVOAUTIKSTEPO QUTES Efvau:
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EvroAi Aigvbuvon
RST O 0000h
RST 1 0008h
RST 2 0010h
RST 3 0018h
RST 4 0020h
RST 5 0028h
RST 6 0030h
RST 7 0038h

H evToArj RST ovopdleTon Kou Aoyiopikr diakoTry (software interrupt).
311§ Mo TGV BE0EIS TOTTODETOVVTOI EVTOAEG GAPOTOS YIO TIS OVTIOTOIXES
pouTiveg e§UTINPETNONS TNG KABE pIaig AoYIGHIKTS diakoTrs.

5.10 Mépaopa NMapapéTpwv

Mio ToAG  yprioun duvardtnTa TV uTopouTIVOV  Eival 1)
ere€epyaoia Sebopévv TTOU EICEpXOVTal OTTO TO KUPIwS TTPOYPOMMG Kl
OTN OUVEXEID N €MOTPOP Toug o’'ouTd. H Siabikaoia ouTr| ovopdgeTal
TEPOOPA TIAPOMETP®Y Kou PTTOPEl Vo Yivel pe ToAAoUg Tpétrous. O o
ovvnBiopévor ot auTolg eival:

O) HEOW ECMTEPIKDY KOTAXWPNTOV
B) péow kparnpévav BECEwY Pvijpng
Y) péow oToifog

O pthTog TPGTTOS EVHEIKVUTCE OTIG TIEPITITACEIS GTIOU O OPIBPGS TWV
peTapepGpevwy  Oebopévav  efval  pIKpGTEPOS  TOU | apIBHOU TV
KOTOXWPNTEHV TTOL PTIOPOUHE VO XPNOIHOTIOINO0VHE.

Zov Trapdderypa Ba pTropoliCOpE VO OVOPEPOUPE HIO LTTOPOUTIVO
MULT, mou 8nuiovpyolpe yia Tov 8085A, 1 otrofa va €€l oav e10660ug 660
8-bits apiBpoUg kot var emoTpépel To 16-bits yivopevo tous. To Tpoypoppa
ToAAQTAQOICOHOU Tou Trivaka 5.3, Tou €xel 1jdn TapovoiaoTei, PTopel va
METOTPOTIEl OF LTTOPOLTIVO av TEPHOTIOBE] pe Tnv evtoAl RET ovTl Tng
HLT. H TommoBémnon Tov moAATTAQOIGOTEOU OTOV KATAXWPNTA A KOl TOU
oA amAcoiaoTr otov E mpétrel va yivel mpiv T kAforn Tng UTTOPoUTIVOS,
evad To amoTéAeopa TG Tpdéng oxnpariZeton otov H-L mpiv ekTedeaTel n
RETurn. MeTé& Tnv £mioTpoPl] OTO KUPIWG TPSYPOHHO TO ONOTEAEOHQ
propel vor AngBei atrd Tov BITAG kaToxwpnTr H-L.

To mépaopa TOPAUETPWV HETOED KUPIWS TIPOYPGHUOTOG KOI HIOS
vTropouTivag | peTabl LTTOPOUTIVEV PECW KPOTNHEVOY BECEWV PVAHNG,
yivetar pe Tt obnyia mpog Tov Assembler DS (define storage), n omoia
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\Bmumoupyel QUTES TIG BE0EIS. H TapGpeTpos avapépeTal e To OUMPPBOAIKS
s ovopa, dndaby Ty eTikéTa Touv Assembler, ou @povTiZer TN POAGES

_ LTnV TEPITITON Tov €XOUHE éva peydro TAfBog N TrapapéTpwy.
WoU TTPETTEL VO TIEPAOTOLY OTNV LTTOPOUTIVAL YIG VA LTIOAOYIOTE T.X. O

| gEc0g 6pOG TV APIBPGV GUTEY, XPNOIHOTIOIOUVTOI Ol KaTaywpnTég HL kan
DE. ZTov HL oprddveTan N Béon pvipng otny omoiar utrdpyer n Tipd Tou N,
B o opéows emopeveg N BEgelg PvApNG TepIEYoUY Toug CPIBPOGS, TWV
oioV 0 HE00G Gpog Ba uTroAoyioTel. Ztov DE Bpioketan n SiedBuvon otnv
groia ETTIOTPEQPETAN TO ATTOTEAEOpOL.

H xpnoporroon tng otoifag eivan emriong pio péBodos yia Tépaoua
mooapETPwV. H gioaywyn Tov TopapéTpwy otn oToiBa yiveTal 0To kupiws
WROYPOUUG, XPNOIHOTIOIOVTOS dIGBOXIKES evToAés PUSH. MeTd Tnv KArjon

X UTTOpPOUTIVOG 0 belkTng oToiBag Befyver Tn SiedBuvorn emoTpoEhs N
Wmoia akoAoUBEITaI aTTé TI§ TTOPOPETPOUS. ATTG TN OTIypY OV 0 £AEYX0S
WEOVG 0TIV UTTOpOUTIVR, Tao debopéva Tng oroifag pmopolv  va
mpnoipoTToinBovy, apol @Uyel amd Ty kopugr n SiedBuvon emaTpogrs
W owbel 0t kGmolo koToxwpenti | oty pvipn. ‘OTtav Byolv ko

 emelepyooTolv omé T oToifa Gha Ta Sebopéva, yiveTon av XpeiooTel
SoaywY | TOV OTTOTEAEOUGTOV oTtn oToia. ZTnv CUVEXEID TOTTOBETEITON

v Kopu@r| TS oToifag n diebBuvon emoTPoEg Ko EKTEAEITAI 1] EVTOAR
FETurn. ‘Eva apGdeypa og popgr] JaKpoevToAris rou Sefyver T Afpn eveg
85-bits dedopévou ard To cwpd pe emavaPopd g dieGBuVONG emIoTpoWrig
ENTILING VO TO TTOPOKATD:

PARAM IN MACRO Mpiv MeTé

POP D ;DEPC PCL Sp

POP H jLe—x,Hey PCh

PUSH D ;oToifacPC X PCL  [|«SP
ENDM y PCyy

_ Av Bgdovpe va emoTpépoupe péoa amé T oToifa Sedopéva ou
‘BoiokovTon oToV KataXwpnTh H-L auTd prropel v yiver pe Tn HaKpPOEvToAR
PARAM_OUT, trou diveTal TrapakaTw:

PARAM OUT MACRO [Mpiv MeTd
POP D ;DE«PC , PCL  |~sSP
PUSH H ;oToiBa .y PCy
PUSH D ;oToiBoe—PC PCl. &SP X

ENDM PCy y
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YIapYXouv TEPITITWOEIS TTOU HIG UTTOPOUTIVOL pTTopel voo KOAel TOV
eautéd TnG. O1 pouTiveg cwTEég ovopGlovtal avadpopikég (Reenterant
routines). LTnv TEPITTWON QUTH N VTTOPOVTIVA TIPETTEI VA Eival KOTEGAANAX
dopnuévn yia va un dnuiovpyeitan pdPAnpa. ‘Eva mapdderypa TéToiog
UTTOPOUTIVOG OIVETON OTI] QUVEXEIX Kol Opopd TOV UTTOAOYIOHS TNng CEIpdg
S(N)=1+2+...+N pe Bcon ™ ayéon:

Av N>1 1d1e SIN)=5(N-1)+N dragoperixa yra N=1 5(1)=1
To mpdypappa biveTan oe pop@r] avabpopikis pouTivag Tou déxeTal gov
TIOPGUETPO HEOW TOU KaTaxwpnTi E Tov opiOpd N ko emoTpéger 10
amoTéAegpa amd Tov HL. Yro8éTovpe ws o kaTaywpnthis D eivan pndév.

SUM: ;Avabpopik pouTtiva uToAoylgpod Tng geipds 1+24...+N
MOV A,E
CPI 1 . Av eival 1 n pouTiva TEppaTICETON EMOTPEPOVTOS TNV
JZ  ADDR smipg 1
PUSH D ;O apiBudg N TotroBeteiTan oTn oToifa yio TRV £TOHEVH
sKAfan tne SUM
DCR E iN<«—N-1
CALL SUM ; Koeiton avadpopiké np SUM yia Tov vroAoyiopé Tou
N RET: ; TponyoUpevou 6pou S(N-1), ouvohiké N-1 qopég
POP D {MNodpvovpe omd To owpd TN mapdpeTpo N (D=0,E=N)
DAD D ;[1p60oBean Tou emMdpevov Gpov TG CEIPA
RET - ;H evroAf auth oTéAvel To TpSypappa N popés oTn
' ; Béon N _RET
ADDR: .
LXI HL,1
RET

5.11 NapGderypa YropouTivag

‘Exovrag avoAvoer OTI§ TTPONYOUHEVES TTOPOYPAQOUS TIS OIGQPOPES
AerToupyies Tng oTolfag, Tov TPoTo KARONG Ko EKTEAEONG UTIOPOUTIVCY,
KOBWS KAl TO TTEPUOHO TTOPAHETPWV HECO O'aUTES, TTapak&Tw diveTan £va
Tap&beryHo OAOKANPWHEVNS DTTOPOUTIVAS,

Me Tnv vtropouTiva auTh, YpageTal aTi§ dIaboXIkEG BEcEIg pVApNS
RAM (read write memory) kdmoiog Suabdikdg aplOuog Ko OTn CUVEXEID
diafddeTon yior eToArjBevon. ZUYKEKPIPEVD, PE TNV KARON TS UTTOPOUTIVOS
oTo Cevyos kaTaxwpnTdv HL, umdpxel n apxiki SiebBuvan Tng pvipns,
oTnv omoia Ba yivel n eyypogn. L1o {evyog DE vmdpyel To mARBoG TV
bytes mou Ba ypagovv. Apxikd odlovtal Ta mepiexOpeva Twyv DE o
oTOIPa yia vo xproigotroinolv opyoTepPaL.
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(AP )
i

(A r= 10101010 I
=l'

Zdaiyo o pviyn
M(HL) == (A)
{HL) := (HL) + 1
{DE) := (DE} - 1
(A) = (A)

M
i

]

MNAS
(DE) := ApiBuds bytes I
r
4

(A) = M(H
OXi
NAT

. (DE) := (DE) - 1
(HL} == (HL) - 1
A 1= (A)

Zyripa 5.4 Aidypoppa porig eAéyyou pvipng RAM

2T OUVEXEID, YpageTan oTnv apyikf SieGBuvon pvipng o opiBuog
20101010, omv emdpevn To oupTAnpwuaTiké Tou 01010101 ko
mavoAaBaveton n i diabikaoia péxpr va pnbevioTel o peTpPNTHS TV
stes. Metq ) Afdn g Siobikaoiog eyypapris ot pvApn n TipR Tou
mAi0oug Twv bytes avakTdTar omé T oToiBa Kon ToToBeTelTan Eavé oTOLS
S-E. AuTh n Tipf XpeidleTan, yio val yiver pior véo avabpopr oTn pviipn oe
i0TpopN OaIpd yia OUYKpIon Tou apiBpol TTou £Xel YPOoQel, He QUTGY
EMPETTE Vo Ypopel. ZTnv mepimTwon mou Ppebel kdmolo AGBog n
FTOpOUTIVG BETEN TOV KaroywpnT A i0o pe 1 koi emoTpépel, EXOVTOS
&Tous KaTaxwpnTég HL v mpddTn amoTuyoboa SiedBuvor. Av Sev BpeBel

= -

Aadog, 0 KaTaXmPNTAS A eMOTpEéPeTal pndeviopévos,
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1o oXpa 5.4, qaivetan 1o Sidypappa porg Tou TEpypdipel T
AeIToupyia TNG LTTOPOUTIVOG KAl TTAPOKETW TOPATIBETCH TO oVTIOTOIXO
mpéypappa assembly. Tia Ty amhomoinon Tou TPOYPEHPOTOS EI0GYETOI N
poxpoevtoAr] REG16_FLAG mou evepyotrolel T onpoia unSeviopot (Z) yia
Tov SITTAG karoywpnTr DE.

REG16 FLAG MACRO
MOV B,A ;OuMGoeTOn 0 KOTOKWPNTHAS A
MOV A, E ;OTav kan o1 dUo kaToaywpentég E kon D eivan 0,
CRA D ; H onpaia Z yiveran 0 ;
MOV A,B |
ENDM i

;YropouTiva eAéyxou pvipng |
MVI A,10101010B ;D6pTwon Tov byte eAéyyou ;

PUSH D ; Z01Po Tou TABoUS Twv bytes
WRITE:
MOV M, A ;Eyypopr atn pvipn
CMA 7 Anpioupyia gupTAnpwpaTikos byte eAéyyou
INX H ;AbEnon Tou Sefictn TG SievBLVONG PVApNg
DCX D sMefwon Touv peTpnTh TV bytes
REG16 FLAG ;EAeyxog pndeviopot karay. BC
JNZ WRITE ;A bev eivar 0 Eavaypdpe
POP D ;@6pTwon Tov TAfBouS TV bytes

HAVTIOTPOPN avayvmaon Kot EAEYX0S TNG Pviipng

READ:
DCX H iMeiwon Tou delkTn Tng SigvBuvoNS Pvipng
yia va deiyver To TeAevTaio byte
CMA ;Eravagopd Tou byte eAéyyou
CMP M ;EAeyxos opBris eyypopris
JNZ ERROCR j2€ TIEPITTTOON AGBOUS TEPUATIOPGS
DCX D ;Meiwon Tou peTpnTh Twv bytes
REG16 FLAG ;EAeyxog undeviapol karoy. BC
JNZ READ ;Av bev eivar 0 EavadidBaoe
OK:
MVI A,0 ;Ae BpéBnke opdiua, emoTpépetal To 0
RET
ERROR:
MVI A,1 ;Bp€Bnke opdApa, emoTpé@eTal To 1
RET

END
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112 Mpoypdppara pe ZGvOETEG APIOUNTIKES
- xa1 Aoyikég Mpageig

sderypa 1o: Molamiaoiaopog

BOa vAoToinBel o ToMaTAagIoouds 500 Suadikdy opiBudy Twv 8 bits
gic Tpdonpo), Trou Ppiokovtal oTig BEoeig 40 kai 41 Tng pvipns. To
pesevo civon Suabikég apiBpds Twv 16 bits mpémel vo TOTOBETEITON OTIG
gmec 42 (To LSByte) kon 43 (to MSByte). Oa aTTOBNKEVOOUUE TOV
FAaTACOI00TED OTO (EUYOS TWOV KATOXWPNTOY KOl TOV TOAOTTAGOIOOTH
grow xaToxopnTr H.

To yivépevo, Tou Ba eivar Svabikés apiBuds Twv 16 bits Oa
wmoenkeuTel  0TO CEGYog Twv  KaTo)pnTdv. O apiBpofl Touv Ba
sldammAaoioioToly  eivon Twv 8  bits, ouvemds Ba  xpaiaoTobv 8
oA Wels. g HETPNTAS Twv emovoAfPewy auTOV Oo xpnoipotroindei o
gemorwpnTg B. O ohydpibpog auTds eivon oe o BeATiOpEVN Hop@n o€
wgom e QUTOV TOU oyfparTog 5.1 oL TAPOVOIGOTNKE OTNV opxf Tou
spcAaiov.

H Siabikaoia Tng TPG&Ens Tou TOAGTAGCIGOH0D €XEl WG £4AG: ZTNV
5 Tov PpéyxovdimiaoiGleron To amoTéAegpa (pe oAiobnon piag BEong
epd). ITN ouvéxela eSeTGLETAl TO KPOTOUPEVO TIOL QVTIGTOIXEl OTO
ep6TEPO YN0 Tou TOMaTAGoIaoT ko1 av SIOMOTWOE! 0TI AUTG
_ 1, TPOOTIBETON © TTOAATAACIOTEOG OTO OTTOTEAEOHO. AAAIDG bev
TocoTIBETA TITOTA.

AkohouBel véog BITAagiaouds ToU OTOTEALOHOTOS KOl EAEYXOG TOU
e=ducvou bit. Mpémer va onpeiwdel 6m1 o kataywpnTis H-L Exel OITTAR
qu XpnGipeVel Yia TI) GUCOMPEVOT TOU GITOTEALGHOTOG KQI TAUTOXPOVA
== xGOe Pripa ekTopieder éva ngio Tov ToAamAaciaoTh oTov CY. Xe kGBe
Sfuc o kataxwpntis H-L  mepappdver ko éva  TPApPa  TOU
solamiaoicoti Y. H mopoardve Siobikacia ouvexiCeton £wg 6TOUL
sfsTaoTolV Kol Ta 8 bits Tou TOMOTAGOIOOTH. AKOAOUBET TO QVTIOTOIXO

| mpoypappa:

§  I1XI H, 40H
' MOV E,M :(D)(E)=0, M(40)=moNoTog
MVI D,0
INX H
: MOV A, M 1(A) « M{41)= mmoNoTAs
4 LXI H,0 S(H)(L) = 0
i MVI B, 8H ;GPXIKOTIOMN O TOU PETPNTH ETOVOAfPEDY
PMULT:DAD H H(H)(L)¢— 2% (H){L), oAioBnon Tou

RAL ;OTTOTEAEOPOTOS pic BE0T) apIoTEPG
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.JNC ADDR jovA7 =0 J
DAD D ;TpGoBeon Tou ToNoTéou oTo evBidpeso amoTéAeopa |
ADDR:DCR B
JNZ2 MULT
SHLD 42H iM(42) = (L), M(43) « (H)
HLT

APXH

(D}E) « X moMoTéog
(H) « Y moNoTrg

(L} < 0 amoTéheapa

(B) «— MeTpnTiig eTovadfwv

‘,--u
(HML) <2 * (H)(L)

(H)}(L) & (H)(L) + (D)E)

(B) <= (B) - 1

NAI

(HL) =X*Y

Ixfqpa 5.5 AiGypappa porig moAoTAaciaopos

Mapdaderypa 20: Aiaipeon

Qa extedéoovpe T diadpeon apiBuod 16 bits mou PpiokeTar oTIg
Oeoelg 40 kar 41 (To MSByte o1n Beon 41) pe opiBPd 8 hits rou Ppiokerai
oTn Bgcmn 42. To TnAiko aroBnkebeTal 0T BEon 43, evéd To LTGAOITIO OTN
Beon 44. YmoBeToupe 611 0 diipeTéog (A) efvar peyoAliTepog Tov SiaipéTn
(8) kou 6711 To MSBit Tov BicipeTéou givan 0, evdd TO APECWG ETTOPEVO YN0
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g Sicupétn efvan 1. TevikéTepa Yo va pnv €Xoupe LTTEpXEMIoN 0TO TTNAIKO
g el 2566 > A,

. Oa amnobnkeboovpe To bicupeTéo oTo (EUYOS TWV KOTOXWPNTWOV
=) kon Tov BioipéTn otov karaxwpnt (C). To mnAiko 8a &nioupynBer
s kaTo@pnTh (L) kKon To vméAormo oTov katoywpn Ty (H).

. XpaiGlovrar 8 emavoAfqperg. g peTpnT Ty emavodfipemv Ba
gnospoTroifjoovpe  Tov katoaxwpenT (B). H diabikacio g mp&énsg NS
mocong eival n TapakéTw. Ity apyi Tou Ppdyxov dimlaciGlovpe TO
maTEAsopa (OAToBnon pio BEon aploTEPQ).

(HHL) « X BionpeTéag

(C) < Y biaupérng
(B) «— B peTpniis emavaliipeav

+==

(H)L) & 2 * (H)(L)

{H) < (H) - (C)
(L) (LY + 1

(B) « (Bl -1

Ooxi

(L) < MNnAiko
(H) + YmoAormmo

TEAOZ

Ixrjpa 5.6 AiGypappa polis bicipeons

. Imn ovvéxeia efeTdloupe av To LTGAOITTO eival PIKPGTEPO OTG TO
Sump<Tn. Av €V, PEIOVODPE TOV PETPNTH KOTG 1 Kol ETMOTPEQPOUPE OTO
Sacyyou ouvexilovtag émg GTou pndevioTel o peTpnThs. EdG TO Pn@io Tou
\ikou efval undév ko éxel 1idn eiooyBel aTov H pe Tnv 1rponyoUpevn

shioonon Tou £edyoug H-L. Av To uméAoimo eivan peyohdTEpe OO TO
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OIIPETN, apaipalpe To SiAIPéTn amé To uTGAoITo, QUEAVOUPE  TOV |
koTaxwpnTl H katd 1 kon peidvoupe Tov petpnth kard 1. ES6 To Ynepio |
Tov TMAKou efval 1. Me TV Tponyospevn oAigBnaon Tou H-L efye eigayPei |
10 0. ETo1 ) abénon kard 1 Tov karaywpnTh L 8éTa To Pnepio Tou TRATkoL. |

Av o petpnTis bev €xer undevioTel, emoTpépoupe oTo Bpdyxo- |
AlopopeTIKG, oTov karaxwpnth (L) €xer Snuiovpyndel To TnAiko, oTOV |
karaxwpnTh (H) To uméoimo ko yiveTan amroBrikevon Tous oTIg BETE |
HvAUNS pe diguBlvasig 43 kai 44 avtioToiya. To ovTIoTOIXO TIPGYPapHK OF
assembly eival To okdAovBo:

LHLD 40H i (L) & M(40), (H) « M(41) ‘
LDA - 42H ; (A) & M(42)
MOV C,2
MVI B, 8H
DIV: DAD H ; (HYL) « (H)(L) + (H)(L)
MOV A,H :
SUB C ;i (A) « (A) -(C)
JC  ADDR ;av(H) < (Q)
MOV H,A
INR L
ADDR:DCR B
JNZ DIV
SHLD 43H ; M{43) « (L), M(44) « (H)
HLT '

Iapabderypa 30: Kardra&n apiuwy

Me To Trpdypappa aUTS KaTATAOCOVTON O OEIPd PBIVOVTOG HEYEBOULS
£va 00VoAo apiBudv (xwpig TTpéonuo) Tov To TARBos Tou PpiokeTar oTn
8€on 40 kau n apxr Tov efvon n Béon 41,

Mpokeipévou vor reTixoupe KaTGTan OpIBUGY ot geIpG @BivovTog
HeyeBous,  epappdloupe TN péBobo  Twv  PUOGAAIBWY, W atetely
TPOYHATOTIOI00HE BIGBOXIKG TEPAOUATO OTNY AKOACLOIG TwV ApIBpYV Ko
QVTIOTPEQOLpE Toug Biaboyikols apiBuotg Tou Sev eivan oe pOivouoa
oepaG. H diadikaocia auTh emravodauBéveror péxpig 6Tou vor KN XpelaoTel va
Yivel evaArayr oe kGmoio mépaopa. TéTe, pe T0 TEAOS TOU TEPAOPATOS KOl
- He v evrodj DCR B, 1o (B) yiveron 1 (8efkng evoAayrig) kon To
TPOYPOPUA TEAEIDVEL AV BpS OE KETTOI0 Trépaopa YiveTan evadAayr}, oTo
TEAog Tou TepdopaTos eivan (B)=0 kon yivetal kon véo mépaopa. To

biGypappa porfs paivetar aTo oyripa 5.7.
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{ APXH '

Y

(B) « AeikTng everAayrg
(C) < MAiiBos apiBudv

Y

(C) « () -1
(H)(L) < 41H

\ X(N) & X(N+T)

Y
(B) <1
£yive evahayr

ol

Y

(G« (O -1

OXl

(B) (B -1

TEAQX i

Ixfjpa 5.7 AIGypoppa porjs TOU TPOYPAUHOTOS KATETAENS GpIOpwY

To avTioTono Tpdéypoppa ot assembly eivan To akéAouBo:

181

MVI

, 0 ;opxikoTroinon deikTn evorAaydv
LXT ,40H
M

HC) « AfjBog apiBuwdy
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| INX
COMP : MOV
INX
CMP
JNC
MOV
MOV
DCX
MOV
TNX
MV T
CNT: DCR
JNZ
DCR
Iz
HLT

i ZU\,?Kpl’vova &00 biaboyIkEg TIPEG TOL TrivOKo

=

qov M(H} L)) > M{(H)(L)+1) Bev ypeicleTar evorrayi

=
R

;AMIdDG

- - -
)

[
0

;EYIVE evolayr
:Na oopmBei 6Aog o Tivakog

WSGWEEEEDOEEWE
=
|

L
[
v
=

- jov éyive ot ko pion evodhayr emravédofe

Mapabderypa 4o0: ESopoiwon Aoyikijq ovvaprnons

Oa eopoiwBel pe TPSYpAppa TOU okoAouBel n Aoyikf ouvéapTnoT
G=ABCD+ABCDEF. YmnoBérovpe oM o peTafAntés eioddou
Bpiokovror ota 6 pikpdTepns aéiog bits Tng BOpag elgddbov AOH evig pY
ovoTrjpatog 8085. To amotéAeopa TapéyeTan oto LSB tng Bipag e6dou
20H tng pvrjuns. H akpifris avrniotoiyio Tov Aoyikdv peTaPAnTdv pe To bit -
Tng B0pog e10660ovL eivon:

MSB LSB

A’ Tpémog
E€eTdlovpe TIg TIPEG TV 1066wV yior va SIQTTIOTWOOVHE AV KAVOUY
oAnBr kd&molov amé Toug Buo Gpaug Tng ouvdpTnons. ESetélovpe SnAadn
av oTo Oedopévo eioddbou vTépxel o0 apiBpsg XX1011XX | o opiBuog |
XX100101 émrou X adidgopo bit. |
‘Ooov agopd Tis ouvlrikeg X, Tpiv amo k&Be olyKpion @povTifoups
vo UNOeVIGoUYE Tig avTiaToIXeg BECEIS HE KOTGAANAN HOTKA.

IN  OAOH :Eigodog

MOV B,A

ANI 00111100B ; TommoBéTnon paokog

CPI 00101100B ;L0Ykpion yio Tov To 6po thg G
JZ  ADDR1 ;Av TAnpoUTal £€obog 1

MOV A,B

ANT 00111111B ;M&oko

CPI 00100101B ;ZOYKpION yia ToV 20 6po TS G
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SZ ADRL :Av TrAnpolTan £6obog 1
=2 A ;AMGG pnbeviZm Ty £§odo
goT 20H
JMFP END

P-wmvI A,0lH
DUT Z0H

G1r0G
~ H =fopoiman Tng Aoyikig ouvdpTnong G pPmopel va yivel kol Pe T
g £vOG THVOKO ovapopds 64 TIHWY (2°=64), Tov amoTeAel VAoTTOMON
me —ivaka oAnBeiag Tng ouvdpTnong G- O apiBpof Tou divouv G=1 eivau:

Mivakag AAfBeiag Tng ZuvapTtnong G

AB CDEFTF G
10 11 0 0=2CH 1
1 0 1 1 0 1=2DH 1
1 0 1 1 1 0=2EH 1
10 1 1 1 1=2FH 1
10 01 0 1=25H 1
MNa Toug uTTéAormous guvbuaopousg 0

= -0% UP MACRC TARLE

MVI D,0

LXI H,TABLE
DAD D

MOV AM

IN OAOH
MOV E,A
LOOK UP  TABLE

QuT 20H
JMP  ATERMON

DB 0, ...{o0ovoko 37 unbevikd)}. ., 0
DE 1,000,000, 1,1,4,1

DB 0, .. .(o0voho 16 pndevikd). ., 0
END

I Tpomog

H efopoiwon propel var Yiver ko pe Tr Xprion Twv Aoyikdy EVTOAWV
tou PE. ZnueidveTon 6TI 01 AOYIKES mpééeig exTerolivron peTalt TV DO
ra€ng Suadikdv Ynelwv. ‘EToI ammaiToovTal TIpIV oo TIS Aoyikég Tpdkelg
ohioBroeI§ YICt VO HETOPEPBOUY o1 HETAPBANTES OTNHY by BEan oL EiVAI TO




184 ZYMBOAIKH MAQZTA KAl YNOPOYTINEZ KE®. 5.

bit ££680u. Na Adyous amAGTNTAS SiveTan we map&deiypa n vAomoinen g
ouvaptnong F=AB+C. E6e n avrioToixia Twv Aoyikadv peTafAnTdv pe To
bit Tng BGpag el06dou AOH eivon:

MSB LSB
A B 2
START:
IN 0A40H
MOV D,A ;®UAagn g e10680vL
ANI 00000001B ;TomoBETnon pdokag yia amropdvwon g C
MOV C,A ;AmoBrikevon ng C aTov avrioToryo KOITOoy.
MOV A,D
ANT 00000010B ;ToTmobéTnon pdokas yia amopévwon Tng B
RRC ;OMAioBnon s B oo LSB
XRI 1 ;Anpioupyia ng B
MOV B,A ;ATro0rikevon Tng B oTov avrioToixo katay.
MOV A,D
ANI 00000100B : TOTIOBETNON pGoKag yia aropdvewon Thg A
RRC
RRC ;OMoBron TG A oTo LSB
ANA B ;Anpioupyia Tou AB
ORA C ;Anpovpyia Tov AB +C
OUT 20H ;ES0bog Tou amoTeAéopaTog
JMP START
END
Aoknon mpog Adorn:

Na ypagel mpdypappa ot assembly (yia Tov 8085) Trou va diafdder 25
apiBuoUs (xwpig mpéanpo) omé Ty mépTa 10H kan vor TOUG QTOBNKEVEl O
diadoyikés Béoeig TG Pvijung ue apxi Tn 8£on 300H. AuTé va yivetar 6o
0 opiBuGs eivon petagd 10H kon FOH (oupTrepiAauBovopévav). AN, oTnv
avTioToiXn B€on pviuns Ba omolnKedeTan To PNGEv.

5.13 PouTiveg XpovokaBuoTepjotwy

Ze ovoTHUOTA  QUTOPATIONOL  Eiva Xprioipn  n dnuiovpyic
koBuoTeproewy péow TpoypGupaTtog, H kaBuoTEpnon eival olppuTR pE
TNV EKTEAEON TWV TIPOYPOHPGTOV GOl KGOE EVTOAf eloGysl ko pic
kaBuaTépnon. Autr TpocbiopileTan omé Tov APIBUS TWV KOTOOTAGEWY
TTOU aTTOITEITAI Yo TNV eKTEAEGT TNS KGOE evroMis. (BA. mapdpTnua 1). O
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XPOVOog Trou amaiTeiTal yio K&Be KXTGoTOO™ £iVOl 00 pE TNV TTEpiodo Tou
pohoyiol Tou 8085. Adyw Tng HIKpris Sidpkeiag TV KABUOTEPRoEWY QUTEOVY
(TGEN peyeBoug psec) yia T dnpiovpyia KaBuaTepioewy oL oxeTiovTal
pe @uoikés biabikaaleg amaiteltal n ekTéAeon TOADV evroddv. AvT
eCao@oAiCeTal pe TN Sr]pIOUp?’f(I GVOKOKAWONG YIO TNV eKTEAEON VG
apiBpol evroddv 2°=256 1 2'°=65536 (POpEg. Av dev Opkel 0 apIBuss
QUTOG LTIAPXE! 1 dDUVOTOTNTA OVOKUKAWGONG HECQ 08 OvaKUKA®OT. ZTnv
TEPIMTTWON GqUTA 0 CPIBUGS TWV GVOKUKAMOEWY TTOAaTTAaOIGLeTal. ZTO
bvo moapadelypaTa oL aKoAovBOUY @aivovTal aVOAUTIKG O TTAPATTGVEm

TEXVIKEG.

Mapaderypa 1o
AiveTai To TrapoakGTm Tpdypappa oe assembly (8085 ora 2 Mhz)

MVI A,DELAY
LOQP:

DCR A

JNZ  LOQF

a. lMoidg eivar 0 eAGI0TOS Xpévos KBUOTEPNONG TTOU PTTOPES VO ETTITEUYBET
HE TO TPOYPOUPO QUTO.

B. Mo eivan n kaBuoTépnan oav ouvapTnon Tou DELAY; No Bpedei n
pEyioTn Tiuf Tns. Na vtrodoylorel n Tipf Tng mapopétpou DELAY woTe va
£XOUpE KaBuoTépnon 15 psec. .

ATIQVTHOEIS
a. Oftw DELAY=1, T0Te avoxUKAWGON TTPOYHOTOTTOIEITO HIG (POpPE.

MVI A,DELAY ;7 kar. x 500 nsec/kar.=3.5 psec
LOQP:
DCR A ;4 kat. x 500 nsec/kaT, = 2 psec
JNZ LOOP ;7 kaT. X 500 nsec/kat. = 3.5 psec fj 10 kat.=5 psec

H evroh INZ ypeidletan 7 kataordosis 6Tav dev ektedeitan GApa,
dlapopeTikG amaiTovvTal 10 kataoTdoels. Ebw, n eAdyiomn kabuoTtépnon
mow pmopel vor emiTevyBel eival 7+4+7=18 kataordoeig, dniadr 18x0.5
psec= 9 psec.

B. H péyiorn koBuoTépnon mopéxeTon yia DELAY = 0. Ze aurq tnv
TEPITITWON, HETG TNV TTRWTN PEIWOT TOU TTEPIEXOHEVOL TOU KATOXWPNTH A,
TOo TEPIEXOPEvo auTol Tadpvel Tnv TP FFH, ométe €éwg GTou
SovopnbdevioTel yivovTol guvolikG 256 emovoAfperg. ITa mpdTa DELAY-1
BripoTa €xovpe kabuaTtépnon 7+(DELAY-1)= (44+10) kataotdoes. ZTo
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tehevuTaio Pripa i kaBuoTépnon eivan 4+7=11 karaoTtdoels. H ouvolir)
kaBuoTépnon bivetan amd T oxéon T=(14DELAY+4)0.5psec,

H péyiomn kaBuoTépnor Tmax=(14%256+4)x0.5psec=1.794 msec.

Mo va éxovpe koBuoTépnon 15 psec, apkel va Béoovpe DELAY=2. AuTd
HTTOPOULE VO TO TIETUXOVHE e TNV pevdboevToAr] DELAY EQU 2.

Mapaberypa 20
AiveTon TO TOpOK&T® TIPSYPOpHG ot assembly  mou  dnuiovpyel
koBuoTEpPnon:

MVI D,M (8 bit) ; 7 KOTOOTAOEIG
DELAY :
LXI B,N (16 bit) ; 10 KaTaoTAoEIS

pxckkdokdkdk s FQmTEPIKI OVOKOKAWGN * * * % *

LOOFP :
DCX B ; b KOTOOTAOCEIG
MOV A,B : 4 KOTOOTAOEIG
ORA C 14 KATOOTAOEIG
JNZ LOOP ;7 11 10 KOTOOTAOEIG
;***********'k-k********#*******t*t*
DCR D 14 KOTOOTAGOEIS
JNZ DELAY ;7 | 10 kaTaoTaozlg
RET ;10 KATOOTAOEIS

EOT®m 6TI TO TPOYPappG eKTEAEITON O €var BY 8085 Trou AeiToupyel HE
poAdl 4 MHz. Na uvtoloyioTel n koBuotépnon Tou dnpioupyel TO
Tapaméve Tpdypappa oav cuvéptnon Twv M kai N.

To Tpéypappa amoTeAeiTon amé 0o Bpdyxovs Tov £va HEOQ OTOV
GMov. O eowTepikG Ppdyxos exteAeiTal N-1 Opég eKTEADVTOG TO GApA
kou dnpiovpyel kabvoTEpnon ion pE:

(N-1)(6+4+4+10)=24(N-1) KOTOOTATEIS

YTo TeheuTaio mépoopa bev  exTeAeiTon TO GApOL Kol €XOUHE
KaBvoTépnon fon pe 6+4+4+7=21 karaordoeis. H ouvoliki kaBuoTépnon
TOU ECWTEPIKOU Ppdyyov eivan 24N-3 kaTaoTdoes. O e§wTepikos Ppoyxos
HE TIG EMITIAéOV EVTOAES Trov €xEl drpioupyel KABLOTEPNOT YIO TO TTPETA
M-1 BApaTo (M-1)(10+4+10+24N-3)=(M-1)(24N+21) KaTOOTGOEIS. XTO
TeAevTaio Bripa £xoupe kaBuoTépnon 10+4+7+24N-3+10=24N+28.

Etropévarg n  ouvoAdik| koBuoTépnon Trou  dnpiovpyeiTar - elvoi
24MN+21M+14 kaTtaoTdoeis. Av TdOpo TO pPoAdl TOU GLOTHUGTOS
AerToupyel oTa 4MHz, n kéBe KaTdoToon €xel diGpkeia 0.25 psec, OTOTE N
kaBuoTépnon efvan Delay(M,N)=(24MN+21M+14) 0.25 psec.
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Mapaderypa 3o0: YAomoinon xpovopérpou

YAotroieitan  xpovopeTpo OGeuTepodémTov o pY-I 8085, TO omMoi0
bloBETel MopTA €10660u (BieGBuvon 10H) kai mépTar £€66ov (SievBuvan
20H). To XpovOpeTpo PeTpdel PEXPI TO 59 PE TOV TTAPOKATW TPGTTO:
a) otav 1o dedTepo bit (b2) Tng e106bov yiver 1 va fekivé n pétpnon, eved
OTOV Yivel 0 va "TTaryedvel” Kol TO XPOVOHETPO Vo OUVEXICEI TN HETPNON GTAV
10 b, §ovaryiver 1.
B) To mpwTo bit (by) Tng ei06bov ypnolpomoieiTon ws Reset (BnA. éTav
EVEPYOTTOIEITON TO XpovipeTpo pndevietan). Na va exTeAeoTel n AeiToupyia
oL TEPIYPEPNKE OTO o) Ba Trp€el To bit auTd (by) va eivai 0.

Xnv mopTa £§6b0U Bewpolpe ouvbedepévoug Sbo peTaTpoTreig BCD -
7 THAHOTG KOl D00 £VOLIKTES 7 TUNPGTOV YIG TNV OTTEIKGVION TNS HETPNONS.
To diGypoppa poris efvar oto oxfipa 5.8. To avrioTorxo Tpéypappa eval To
ak6Aovbo:

MVI E,00 ;APXIKOTTOINGN TOU HETPNTH
LHELT ¢
IN 10H ;Efoobog arré tnv mépTa 10H
RRC ;To bit 1(b1) oTo kpaToUpevo
JC  RESET ;Av b1=1 To xpovépeTpo yivetan RESET
RRC ;To bit 2(b2) gTo kpaToGpevo

JNC DISPLAY ;Aveivon 1 To XpovépeTpo troryesver (MoapokGpmreTan n)
; ABENON TOL PETPNTH Kol EKTEAEITON PGVO OTTEIKGVION)

CALL DELAY ;KaBuoTépnon 1 sec

MOV A,E ;MeTapopd Tou PeTPNTH OTOV KATOaXwPNTH A

INR A ;kan aofnon Tng évbeiéng

DAA ;[pooappoyn Tng évbeaitng oe BCD poppr]

MOV E,A ;Evnpépwon Tov kataxwpntn E

CPI 60H ;EpTaoe To XpovopeTpo atn TiPA 60; (Mpoogoyr 60Hex !)

JNZ DISPLAY ;Av dyl ovvexiCeTon n xpovopéTpnon. AAAIGG

RESET:
MOV E,O0 ;HNBevICeTON TO XPOVOHETPO.

DISPLAY: ; Na ammeikévion
MOV A,E ; HETOPOPG TOU PETPNTH OTO CUOOWPELTH A
OUT 20H ;Epgpavion Tng HETpNoNg oToug evoeikTeg
JMP INPUT

END
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f

Zxripa 5.8 Aiypappa porig xpovopéTpou

H pouTiva DELAY Trou eSaopaliCel kaBuaTépnon 1 sec efvar n e€As:

; ApIBUOS KaTOOTACEWY

DELAY:
LXI H,0000 ; 10 kaTaoTGOoEIg
MVI D,02H ; 7 KOTOOTAOEIS
LOOP:
DCR L ; 4 KATOOTAOEIg
1 X NOPs ; | x 4. YmrovoeiTan 611 0 GUTS To onpeio
;TOL TTpOYpGupaTos Ba elgoyBolv | evTodég NOP
JNZ LOOP ; 7110
DCR H ; 4 KOTOOTAOEIG
m X NOPs ; m X 4, m To TABog evroAég NOP
JNZ LOOP ; 7/10, ¢ To A{B0g evroég NOP
DCR D i 4 KaTOOTACEIG
n X NOPs ;x4
JNZ LOOP ; 7/10 KaTaoTGoEIg
RET ; 10 KaTaOTAOEIG

ATI6 TOUS BpOYXoUg TToL EXOUHE 0 e§WTEPIKGG EKTEAEITON 2 POPES, ©
Heoaiog 256 (OPES Kol O EOWTEPIKGG eTriong 256 @opés. O apiBpss
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KOTOOTGOEWY TOou £0wTepikoU Ppdyxou eivar K;=256(4+41+10)-3. O
peoaios Ppéyxos mepropBdver Ky =256(K;+4+4m+10)-3 To TrAfBog
KOTOOTOOEIS, Tédog o ebwTepikés  Bpbyxos  TrepiAopPdvel
Ky=2(K; +4+4n+10)-3 katagTtdoeis. OméTe 0 UVONKSS apiBpds efvo:
K=10+7+K;+10 = 1.840.686 +524.288/+2048m+8n.

Na |=2, m=54 ko1 n=17 éyovpe K=2.999.990. Me tnv TOTTOBETNON OKSHO
pog evrodg LXI mpwv amé tnv evioAf RET kai UTOBETOVTAS OTi N
ouxvoTnTa Tou podoyiol efvon 3MHz, n poutiva DELAY 8o Trpokoel
KaBuoTEpnon akpiPdg 1 sec.





