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AdeLec Xpnong

* To mapovV eKTALOEVUTLKO UALKO UTIOKELTOL OE AOELEC
xpnonc Creative Commons.

e [0 EKTIALOEUTLKO UALKO, OTIWC ELKOVEC, TTOU
UTTOKELTAL 0€ AAAoU TUToU AdELaC Xpnong, N adeLa
Xpnonc avadePeTaL pNTWC.
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Xpnuatodotnon

* To mapov eKMALSEUTIKO UALKO £XEL avamTtuyOel ota mAaioLa
ToU ekTtoltdevuTIKOU £pyou tou HLbaokovta.

* To €pyo «Avoikta Wndraka Mabnpata oto MNaventotipo
AvTtiknc Moakedoviag» EXel XpNUOATOSOTHOEL LOVO Th
avadLlopopdwon Tou eKmatdeutikol UALKOU.

* To €pyo vAormoleital oto Aaiolo tou Emuyelpnotokou
Mpoypappatog «Eknaidevon kat Ata Blou Mabnon» kot
ocuyxpnuatodoteital amno tnv Evpwmnaikn Evwon
(EvpwTaliko Kowvwviko Tapelo) kat oo €Bvikou g TOpouC.
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Yrionpoypappota (1/3)

e Ta uMoTPOYPAULATA ELVOL TUALATO KWOLKO TIOU OCUYKEVTPWVOUV
£VOL CUVOAO OTtO EVTOAEC TO oTtolo B EKTEAECEL TTANPWC HLaL
Aeltoupyla Kol mBavov va eroTpeP L Kat TIUA.

* Ta umompoypAappaTa Elval amapaitnTto otolxela Tou SopnUEVOU
TPOYPOUUOTIOMOU AeSOUEVOU OTL KABE UTTOTIPOYPOLUUOL UTTOPEL
va ypadTtel, va eAeyxOet katl va SoKLHAoTEL aveéaptnTa armo T
uTtOAOLTIA, €lvol EUKOAOTEPN N VAoTtolnon Kat n enaAnBevon
EVOC TIPOYPOLLLOTOC TIOU ATOTEAELTAL QTTO UTIOTIPOYPALLLOTAL.

 H dlaomaon evog MPOYPAUHOATOC OE UTIOTIPOYPAULOTA KAVEL TO
TIPOYPOLLUO EUKOAO KOTAVONTO YLATL TO KAOE UTIOTIPOYPA AT
uropet va dtaBaotel kot va katavonBei Eexwplota.
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Yrionpoypappota (2/3)

Eva unonpovpauua LUrtopeL va kKAnBet amo dtadopa onpela
TOU npovpauuatoq, e SLAPOPETIKEC av XpeLaleTal
TIOPOLUETPOUC.

Mrtopel emioncg ylo AOyoug autovopLaG VoL XpNOLUOTIOLEL
TOTUKEC LETAPANTEC OL OTIOLEC UTIAPYOUV LLOVO OGO XPOVO
£KTEAELTOL TO UTIOTIPOYPOLULUOL QLUTO.

To POYPOLLO ATTOTEAELTAL ATTO TO KUpLO TUNA O TO OTtolo
KaAel SLadopa LTIOTIPOYPAUUATA T OTIOLAL HE TV oELpa
TOuC TiBavov va kaAoUv Kal aAAd UTTOTIPOYPOLLLOTAL.

KABe umompoypopa EXEL CUYKEKPLUEVO OVOUQ, N apX TOU
dnAwvetal pe tnv odnyila PROC Kkal To MEPAC TOU UE TNV
o6nyia ENDP. To ovopa Tou UTTOTIPOYPAUUOTOC Elval
ETLKETO TIOU QVTLITPOOWTEVEL TNV AoyLkn &/von uvAung tne
apPXNC TOU KWLKA TOU UTTOTIPOYP A LLATOC.
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Yrtonpoypappato (3/3)

KaBe umonpoypappa kaAeitat pe tnv evtoAny CALL kal To Ovoud tou
M.x.
CALL emfanish char

* KaBe umompoypappo 0tov OAOKANPWOEL TN AELTOUPYLO TOU EMLOTPEPEL
OTO KUPLWC MPOYPOLUO /| OTO UTIOTIPOYPOLLILOL TTOU TO KAAECE UE TNV
gevtoAn RET.

e Kot n enotpodr oto AELTOUPYLKO cuoTnua yivetal pe tnv evtoAn RET.

 HUnmapén cwpou eival amoapaitntn ylo TNV Aetovpyio Twv
UTTOTIPOYP AL UUATWV.

* O owpoc eival pLo teploxn LVAUNG EOLIKA SECUEUMEVN VLA TN
Aeltoupyia cwpou.

 H &&opegvon tng LvNUNG Tou cwpou otnv asssembly yivetal pe elOLKEC
EVTOAEC ] UIOpPEl va paypatonoln0eil avtopata armo KAmoLoug

assembler. Na Adyouc cupPatotntoc pe kKABe assember, ueic mAvTa
Ba opiloupe pvipun cwpou.
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YAortoinon dtadikaoctwyv otn x86 (1)

Amtoutovvtoal:

— No oploteil Eva U uvnunq yLOl TO OWPO yla TNV anobrnkeuon tng
&/vonc emotpodnc TNG oUVAPTNONG:

SOROS SEGMENT STACK
db 256 dup (0)

SOROS ENDS

O kwdKag TNG ouvaptnong éekvael e (ovopa cuvaptnong)

PROC kot teAewwvel pe RET (emiotpodn) kat (ovopa

ocuvaptnonc) ENDP.

SYNARTHSHMOU PROC
K®dd Lkag

RET

SYNARTHSHMOU ENDP

/~
%
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ENTOAE2 CALL KAl RET

H Asttoupyla TwVv UTTOTIPOYPAULLATWY ETILTUYXAVETAL LE TO oUVOUAOUO
Twv evtoAwv CALL kot RET kot pe tnv BonBeta tov cwpou, KATtd Tov

£€NC TPOTO:

e H evtoAn CALL anoOnKEUEL QUTOMLOTOL TNV 6/v0r] TNG EVIOANG HETA
tnv CALL (tn¢ £nou£vnc EVTOANG) 0TO OWPO, KoL LETADPEPEL LE AL
oV e?\evxo TOU Tipoypappatoc otnv 6/von uvr] NG TOU
vrtortpoypappotoc tng CALL (auto emttuyyavetol Ue To va ypoel
otoV ELOLKO Kataywpntn evtoAwv IP tn dteuBuvon uvnuncg tng
TTPWTING EVTOANG TOU UTTOTTPOYPOUUOTOCG).

* MOALC TO UTTOTTPOYPALUO OAOKANPWOEL TN AELTOU YL EKTEAEL TNV
evtoAn RET, n omnola avakaAel armod tov cwpo tnv 6/von emotpodnc
KoL TNV POPTWVEL OTOV HETPNTA Ttpoypappatoc (IP) yia va
OUVEXLOTEL N EKTEAECN TOU TPOYPALLOATOC OTNV EVTOAN UETA TNV
CALL mou KAAECE TO UTTOTIPOYPOLLLLAL.
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FAR r; NEAR (1/2)

e H apyttektovikn X86 xwpilel TN pvApn o TUNpata (Yopadec
dlevBuvoewv).

e OLevtoAeg N ta bedopEva eVOC TIPOYPAUMATOC UTIOPEL val
Bplokovtal oto oo TuApa (EvOoTUNUATIKA) N 0€ AAAO TUN MO
(e€wTunUaTIKA).

e Q¢ IPOC TIC EVTOAEC, AUTEC BewpouvTal OTL BploKkovTol OTo
(Olo TN A, av Exouv LOLa TLUN oToV ELOLKO KaToxwpenth
TUNMatoc Kwdika CS. AUuTEC oL evToAEcg €xouv ibLa Ttiun oto CS,
aAAa StapopeTikn TN oto IP.

* OuevtoAec tou Bplokovtal og SLoPOPETLKA TUMOTA, EXOUV
dtadopetikn TLpn oto CS. H Tun tng petatomionc (Tpun tTou
IP) kamolag evtoAng pmopet va eivat idta ) StadpopeTLkN.
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FAR r; NEAR (2/2)

* Qg mpogta 5850|J.EVOL auTta Bewpoulvtal OTL BpLGKOVtaL oto (6lo
TUAMLQ, VvV EXOUV LOLAL T OTOV ELOLKO KATAXWPENTH THAMOTOC
Kwoka DS.

* H petatomnion twv 6e60UEVWY LECA OTO TUN Ha KWOLKQL,
urtoAoyiletal amo Touc eldLkoU ¢ kataxwpnteg Sl,DI.

* KaBe umtonpoypappa eivot NEAR R FAR.

— NEAR onpoivel 0tL o KwoLKaC Tou Bpioketal oto (dlo THAUO LLE TOV
KwOLKA TTOU XPNOLUOTIOLEL TO uTtoTtpoypappa (dnAadn, o KwdLKaC TTou
ekteAel Tn KAnon CALL) kot £ToL Kl TA 2 KOUUATLO KWOLKOL £XOUV TNV
(dta TR oto CS.

— FAR onpadivel otL n meploxn uvn NG TTov neptsxa TO unonpoypauua
BpLGKETal o€ S1apOPETLKO TUAMA KoL apa EXEL SLaDOPETLKN TIUA OTO
CS, amo tov KaAwv KwdLka.

*¥** 0 assembler kataAaPaivel Kat TooOeTEL TIG avTioTOLXEC
evtoAEg yia FAR R NEAR. ****
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YAortoinon dtadikaoctwyv otn x86 (2)

* XTO onuelo mov BEAoupe va KAAEGOUUE TN cuvaptnon,
TNV KaAoUpe pe tnv evtoAn CALL (ovoua cuvaptnonc).

Kad LkaC
CALL SYNARTHSHMOU
KQO LKAC

e Av n ocuvapTnon TPOTIOTIOLEL KATAXWPNTEC ETULPAANAETAL VAL
amoONKEVOOUUE TIC TPEXOUOEC TLMEC TTOU £XOUV OTnV £lo0d0
TNC ocLVAPTNONC KL VA TLC ETavadEPOUE oTtnV £€0d0.
MropoU e va TI¢ armoBnkevoov e o€ BECELC LVAING 1] OTO
owpo.
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5QPO3 (STACK)

e Kataxwpntnc tTuapotog cwpou SS (Stack Segment)
O kataxwpntnc SS mepLexet tnv 8/von amno omou apyilel To
TUNMA LvANG TNS owpoU (STACK).

e Asiktng Baong BP (Base Pointer)
Xpnotlpormoleitatl yio tpoomelacn S€60UEVWY OTO CwPO
(ToTiKEC HETAPANTEC, MAPAUETPOL UTIOTIPOYPOAUUATWV).

* Aeiktnc cwpou SP (Stack Pointer)
AeixvelL Tnv mpwtn eAeVBOepn B€on oto cwpo. AnAadn to
ONUELO LEXPL TO OTIOLO EXEL YEULOEL O CWPOC
M.x. av SS = 1ABCh kat SP = 100h, T0TE N puoikn 6/von Tng kopudng
TOU OWpPOUV ELvalL:
SS * 10h + SP = 1ABCh * 10h + 100h = 1ABCOh + 100h = 1ACCOh
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EvtoA€c CALL (1/4)

Onwc¢ avadepOBnke umtapyxouv SUO TUTIOL KAI|OEWV LLE TNV EVTOAN
CALL, n evéotunuatiki Kat N e€wtunpatikn. Opolwe, uTtdpxouv
duo Tumol NG evtoAng emotpodnc RET.

O POYPAUMATLOTHC XPNOLUOTIOLEL OVo TLC evtoAec CALL/RET ko
TIPOOLPETLKA LOVO TIPOCOETEL O0TNV Lo ypappn Tig AEEeLg
FAR/NEAR, katt mou & cuviotataodl.

Otav to untomtpoypappa rov Bpioketat n CALL eivatl NEAR
npokettalt yia evéotpunuatikny CALL (near ptr call), aAAwwc av ival
FAR tote n CALL sival eEwtunuatikn (far ptr call) oe aAAo code
segment.

2tnv echorunuauKr'] KANon ueracbéperat otnv Kopucbr'] TOoU owpoo
TO TLEPLEXOMEVO TOU |P Kol petwveton o Selktng owpou SP kata 2.
AkoAoUBwC ouvstZstaL n sKts?\scn TOoU npoypauuatoq otnv 6/von
TOU UTTOTIPOYPOALLHATOC, N OTtola OUWG TTPETEL va. fplokeTal oto idLo
TUNMO KWOLKAL.
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EvtoA€c CALL (2/4)

e TNV €EWTUNUATLK KANON HETADEPETAL TPWTOA OTNV KOpU PN TOU
owpPOoU TO TIEPLEXOUEVO TOU KATAXWPNTA TUAMATOC Kwdika CS Ka
LELWVETOL 0 OelkTNC owpoUL SP katd 2 Kot akoAoUBwWC peTtadEpeTOL
oTnNV Kopudn Tou cwpoU To TTEPLEXOUEVO TOU IP Kol pelwveToL TTAAL
o deiktng cwpou SP.

* H exktéAeon tou mpoypappatoc cuveyiletat otnv 6/von tou
UTTOTTPOYPALLUOTOC, N oTtola prtopel va Bploketal og SLapopeTIKO
TUAO KwoLKa arto To TR evtoAng CALL.

e JTNV MEPUTTWON AUTA TIPLV OTTO TO OVOUQ TOU UTIOTIPOYPAULOTOC
npoolLpeTika tommoBeteital n Ekppacn FAR PTR av dev umtapyouv ol
dnAwoelc NEAR i FAR
n.x. CALL FAR PTR emfanish char

e JTOUG oUYyXpovouc compiler auto ylvetal avtopata Kot dev
QTTALLTELTOL ATTO TO XPNOTN.
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EvtoAec CALL (3/4)

Yriapyouv duo tumolL Tng evtoAncg emotpodnc RET.

e Otav 1o untonpoypappa tov Bpioketat n RET eivat NEAR
nipokettoL yia evdéotunuoatikn RET (RETN), aAAlwe av eivo FAR
tote n RET elvat e€wtunpatikn (RETF).

e Xtnv evbotunuatikn RET petadEpetal amo tnv Kopudr Tou
owpoU To MepLexYopevo otov IP kat avéavetal o delktng
owpoU SP kata 2. AkoAoUBwC cuveyiletal N EKTEAEON TOU
npoypappatoc otn peta tnv CALL evtoAn.
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EvtoAec CALL (4/4)

e TNV e€wtunpatikn RET petadEpetal amno tnv Kopudn tou
owpPOoU To MepLEXOEVO Tou IP avéavetal o deiktng cwpou SP
KOLTAL 2 Kol koAoUBwC HeTADEPETAL ATIO VEQX KOPUDH OCWPOU
TO TiEpLeEXOEVO otov CS avéavetal aAL o Seiktng cwpou SP
KOTA 2 Kol oUVEXLETAL N EKTEAEDCN TOU TIPOYPOAUMATOC.

 Onwc dailvetal amo Ta mapATAvVwW TIPEMEL 0 CUVOUACUOC TWV
gevtoAwv CALL kat RET va yivetal pe mpoooxr, oUTwC WOTE Kall
ol duo va gival tou idlov tumov dnAadn N eVOOTUNUOTLKEG N
£EWTUNLOTLKEC.
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FAR/NEAR CALL/RET (1/2)

* O npoypappatiotng tomoBeteitol povo tic Ae€etc CALL n RET
Kot o compiler avtilappavetat av eivat FAR ) NEAR.

 H odnyia NEAR €xeL e€aleldBel kat riia 6ev utootnpiletal
aro 1o assembler (Ba vntapyel cuvtaktiko AdBoc oto call
near ptr myprocedure).

 H éwadopad tou FAR 1 NEAR daivetal Kat pe To SLadpOPETLKO
MACHINE CODE yiwa tnv evtoAn CALL.

25] 012E:E80C 00 call myprocedure
26] 0131:FFO001D call far ptr myprocedure

% MavemoTApio AuTik¢ Makedoviag
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FAR/NEAR CALL/RET (2/2)

TITLE ASKISI

KODIKAS SEGMENT PUBLIC

ASSUME CS:KODIEAS, DS:DEDOMENA, SS:S0R0S
MAIM PROC NEAR

BACKY AR DEDOMEN A : .-"-.pckma_r.la_r.':: tou 5

MOY D5, AK : Apokatastash tou DS

CALL MEPLAY-HEX : Kaloume tin Display_hex
MOY AH 4CH : Eksedos ste leitoyrgiko systhma
INT 21H

MAIN ENDEP
DMSPLAY-HEX PROC NEAR
CALL ONE-DIGIT : Kaloume tin Ome_digit
RET : Epistrefis stin thesi apo opou klithike h yporoutina
DSPLAY-HEX ENDIP
OME-DIGIT PROC NEAR
TELOS: RET : Epistrefo stin thesi apo opou klithike h yvporoutina
ONE-IMGIT EMNDP
EODIKAS ENDS
DEDOMENA SEGMENT
DEDOMENMA ENDS
SOROS SEGMENT 5STACK
B 256 DLP{0)
SOROS EMNIDS
END MAIN

. MavemoTrpio AuTikig Makedoviag
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[epooua TTAPAUETPWV

H evépyeLla pUe Tnv omoia ustaBLBaZouus dedopéva dLadopeTika
KaBe popa ota unonpovpauuata ylo va Tt KaeBodnynoou e TL va
KAVOUV, AEYETOL TIEPOOUO TIOLPOALUETPWV.

Yriapyxouv Vo pnEBodol yLa mMEpACU TIOPOUETPWV:

— MEpoopa LEOW KATOXWPNTWV.

— Népaopa pEow cwpou.
H néBodocg Tou MEPACHATOC LECW KATAXWPNTWV ELvalL TILO ortAn KoL
XPNOLUOTIOLELTAL OE TPOYPALOTO ATIOKAELOTIKA O YAwooo
ASSEMBLY.

H ueBodoc Tou MEPACUATOC LEOW CWPOU ELVaL OXETLKA TILO
duoxepnc neEBodog, amattel nsptccétspo KwoLka AAAa elvat TToAU
eueMKtn adou unopou UE val nepacouus napa moAAoUGg
TIAPOLLETPOUG XWPIG TOV TTEPLOPLOHO TOU APLBUOU TwV
Karaxwpnrwv Lo UTO TO AOYO TNV XpNoLpomoloUVv OAoL oL
ouyxpovolL compilers.
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[EpooUO LECW KOTOXWPENTWV

e 2TNV Mepimtwon auth emAEyovTolL ol KatdAAnAotL
KOTOLXWPNTEC oaV NMAPAUETPOL oL oTtoioL BePaa eivarl ot tbLot
o€ KAO& KAl on TOU UTTOTIPOYPAULATOC.

U autov tov AOyo MPETMEL TIPLV ATIO TOV KwdLKa KARoNC Tou
UTTOTIPOYPALLATOC, ME KATAAANAaQ oXOALa, va avaypadovTal
OAOL Ol KOTOXWPNTEC TTOU XPNOLLLOTIOLOUVTOL OOV TIOPALLETPOL.

[.x.

MOV DL,AL ;0 DL GIA PERASMA sto proc
CALL EMFANISH CHAR
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NEpaopa LEcW ocwpou

e 2Tn mepimtwon autnc tne Heodou mepAouaTOC, TO
TIPOYPOALLUO TIOU KOAEL peTadEpeL oTOV OWPO pE evtolec PUSH
TLC TIALPOLUETPOUC, EVW TO UTIOTIPOYPOLLLOL OVOALKTOL OTTO TO
owPO TLC TIAPAMETPOUC UE TN PonBela Tou kataxwpntn delktn
BP.

 Meta tnv enotpodn aAmo To UTTOTIPOYPO A (LLETA TNV EVTOAN
CALL) mpemel va amokaBiotatal o cwpoc.

 Hyxpnion tnc nebBodou eival uTtOXPEWTLKN EHOCOV TO
UTTOTIPOYPA LA TIPOKELTAL VOL cuVOEBEL Kol va KANBel amo
npoypoppa vPpnAotepwyv enmedwy (rt.x. C).

[.x.

LEA AX, MINIMA

PUSH AX ;0 AX MPAINEI STI SORO GIA PERASMA

CALL EMFANISI MINIMA
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Aladaveic Zuvaptnoelc (1/3)

Mo cuvapTnon N OTOLA TPOTIOTIOLEL TOUC KATAXWPNTEC
Kol Ogv TouC emavadEPEL kata tnv e€odo ovopalstat MH
AIADOANHZ i AAIAOANHZ cuvaptnon.

e AutoU Ttou £ldouc oL ocuvapTnNoELC TtPOoKAAOUV TIpOLANUQ,
WOLaittepa av kKAnBouv amo yAwooec upnAou emumedou.

* Qo mpEMEeL va amoOnkevovtal Ol TIHEC TWV KATOXWPNTWV,
elte og B€oelc pvnunc (dev givat kaAn Avon, ylati av
kAnUeil raAi--avadpoutlka--n cuvaptnon do EYOUUE
ntpoBAnua), ette oto cWPO (TPOTLUOTEPO)
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Atadaveic 2uvaptnoelc (2/3)

Noapadsypa adlagdavolc cuvaptnongc:
 Eotw n ouvaptnon:
PRINTMSG PROC
LEA DX, MHNYMA
MOV AH, 09
INT 21h
RET
PRINTMSG ENDP

 H ouvaptnon autn tpomomnolel Tov kataxwpntn DX kat oto
TEAOC eV ToV enmavadEPEL OTNV TLUN TTOU £LXE TtPLV KANOEL.

*** Enionc tpomornoleital kot o AX. ***

* Oa npEMEL AOLOV vo. amobnkeuTel mpoowpLva N TR tou DX
OTO OWPO KAl vaL TNV enavapEPoupe pLv to RET.
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Aladaveic Zuvaptnoelc (3/3)

Noapadsypo Aladpoavouc ouvaptnonc:
TomoBetou e evtoAec PUSH (aueowc UETA TN 5/7Awan ¢ PROC) koL POP
(rptv to RET) ylot KB KaTtoxwpnTr MOU TPOTIOTIOLOU UE:
PRINTMSG PROC

PUSH DX

PUSH AX

LEA DX, MHNYMA

MOV AH,09

INT 21h

POP AX

POP DX

RET
PRINTMSG ENDP

* Hoelpd twv POP eival avtiotpodn tnc oelpac twv PUSH yLati o0 cwpog
elvall pia dGopn Last In First Out.

* PUSH, POP yivovtal povo oe katoxwpnteg 16Bit.
* [ kaBe kataxwpntn anoteitat PUSH, POP.
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Template (B)
(Kowoc okeAetoc apyeiou ASM)

TITLE MYPROGRAM

DEDOMENA SEGMENT * O}\a a npovpauuata O€
[......6W nEpa TomoOeTOUVTOUL T ASM 8086 HE
OESOUEVA....ccuuereenrerennnnne ]
DEDOMENA ENDS OUVOPTNOELCG
KODIKAS SEGMENT Xpr]OLLlOT[OLOl'JV TO
ARXH: MOV AX,DEDOMENA ’ '
o DL OLITAQVO KWOLKOL WG
[....e6w TOMOOETEITO O KUPLOG O'KE}\ET(') M pOGGéTETE
KWSLKAC TOU TPOYPAUUATOG...] . ] )
MOV AH,4CH dedopeva Kol EVTOAEC
INT 21H ’ ’
[....£8 TonoBeToUVTAL OL OTLC AVTLOTOLXEC TTEPLOXEC.
OUVOPTAOELG...]

KODIKAS ENDS
SOROS SEGMENT STACK . ,

db 256 dup (0) * YIOpXEL OWPOC YL TLG
SOROS ENDS

END ARXH OUVOPTNOELG

(Z
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Teloc Evotntac
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