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BonOnua ornv Assembler yia apxapioug
(Mépog 1°)

To Bondbnua ekpadnonc avapepeTal 0 AuTOUC Nou dev yvwpilouv
kaBoAou Tnv assembler 11 €xouv NOAU WiIkpn 10€a yia auTnyv. duoika av
undapxel yvwaon kanoiac aAAnG yAwooac npoypapuaTtiopou (Basic, C/C++,
Pascal...) 6a pnopouoe va BonBnoel apkeTa.

AAAG akOpa kal av kanolog yvwpilel Tnv assembler gival kaAo va del
auTod TO £yypaPo WOTE va PEAETAOEI TNV cUvTa&n Tou emu8086.

OewpeiTal OTI UNAPXElI YVWON OXETIKA PUE TNV avanapdoTaocn TwvV apiOuwv
(HEX/BIN), av dev undapxel npoTeiveral 181aiTepa va JEAETNOEI To
Numbering Systems Tutorial npiv ouveyioeTe.

Ti gival pia yAwooa assembly;

H yAwooa assembly €ival pia yAwooa npoypapuaTtiopgou XapnAou
emnedou. Oa xpelaoTei kKAnola yvwon yia Tnv dour ToU UNOAOYIOTN WOTE va
kaTtavon®ei To oTidnnoTe. ‘Eva anAd povTeAo unoAoyioTn €ival auTo:

MVIAHN TUXaiag mpoaréAaong
{n RAM) RAM

KEVTPIKN MVASa eTTECEPYAOTN BiauAoc
(n CPU) Janasf

LuoKeUi: g

006vn, MANKTPOAGYIO, KTA...

O AiauAog Tou ocuoTnuaToc (PpaiveTal JE TO KITPIVO XpwHA) CUVOEETAI
ME Ta d1dgopa PEPN TOU unoAoyioTh .

H CPU €ival n kapdid Tou unoAoyIoTr, Ol NEPICTOTEPOI UMOAOYIOHOI
eKTEAOUVTAI JECA OE AQUTHV.



H RAM cival To HEPOC NOU POPTWVOVTAl TA NPOYPANKATA WOTE Vda
EKTEAECTOUV.

EowTtepika Tnc CPU

KEVTPIKN Povada eme§epyaciag (i CPU)
AX B _ Ap1OuNTIKA Kai AoyIKR povdda
L 1 ALU
AH | AL I (AL
Lss | s G
BX 7 _ mmme [ [ (m W (W
BH | BL Overlow
- BP | Direction
CX Interupt
st | e
ZEro
DX —— DS | Auxiliary Carry
Parity
DH | DL ES | Carry

KATAXQPHTEZ TrENIKOY 2KOIOY

>Tnv 8086 CPU undpyouv 8 KataxwpnTEC YEVIKOU OKOMou, KAbe
KATaxwpnTng €xel To 8IKO Tou Ovopa.

e AX - kaTaxwpnTng cucowpeuong (xwpiletal oe AH/AL).
e BX - kataxwpnTng Baong (xwpiletal o BH/BL).

e CX - kaTaxwpnTng peTpnong (xwpiletal oe Ch/CL).

e DX - kaTtaxwpnTtng dedopévwy (Xwpiletal oe DH/DL).

e SI - kaTaxwpnTNG d€IKTNG NPOEAEUONC.

e DI - kaTaxwpnTng d&ikTNG NPOOpPIGHOU.

e BP - deikTng Baonc.

e SP - d&ikTnG owpou.

AveEApPTNTa anod To OVONA €VOC KATAXWPNTN, 0 NPOYPAUNATIOTHG Eival
auToc nou kabopilel TNV xprion Kabe yevikoU okonou kataxwpnTn. O kUpPI0G
OKONOG €VOG KATaxwpnTn €ival va kpatnoel évav apiOpo (PetaBAnTth). To
HEYEBOC TwV Nnapandvw KataxwpnTwv €ival 16 bit, €ival kat oav:
0011000000111001b (oc duadikn popPn), i 12345 oc dekadikn

(avBpwnivn) Hop@n.

O1 4 kaTaxwpnTeG YevikoU okonoU (AX, BX, CX, DX) eival ¢Tiaypevol
anod duo EexwploToug 8 bit kaTtaxwpnTEg, yia napadsiyya av AX=
0011000000111001b, 10TE €ival AH=00110000b kai AL=00111001b.
S UVENWG av TPOMonoiNooUKE Kanolov anod Toug 8 bit kataxwpnTeg aAAalel
Kal o 16 bit kaTaxwpnTng kai To avTiBeTo. To idio 1oXUEl Kal yia Toug AAAoug
3 kataxwpnTteg, To "H" €ival yia To high (upnAo) kai To "L" yia To low
(XapnAo) pepog.



Eneidr o1 kataxwpnTeS BpiokovTal 0To €0WTEPIKO TNG CPU, €ival noAu
ypnyopoTtepol and Tn yvnun. H npdéoBaon os pia 6€on pvAUNG anaiTei mn
xpnoigonoinon €voc diauAou, onoTe kal xpelaleTal napanavw Xpovo. H
npooBaon ora 0edopeva VoG KaTaxwpnTtn ocuvnBwc dsv anaiTei xpovo. I
auTod NpeENel va YiveTe npoondabegia va XpnoigonolouvTal ol KATaXwpPnTEC yia
TNV anobnkeuon TwV O0edOPEVWY. To OUVOAO TWV KATAXWPNTWV €ival NOAU
MIKPO Kal ol NePIoaOTEPOI EXOUV €I0IKO OKOMO, KATI Nou neplopilel TNV Xpnon
TOUuG oav PeTABANTEG, aAAa eEakoAouBoUv va anoTeAouv eva KAAo HEPOG Yia
NpPoowpIVA anobnkeuon TwV JEOOUEVWV.

KATAXQPHTEZ TMHMATOZ2

e CS - dcixVvel TO TUAMA NOU MEPIEXEI TO TPEXWV NPOYpPAMKA.

e DS - yevika dcixvel To TUNMA nou opidovTal ol JETABANTEC.

e ES - kataxwpnTng extra TUNUATOG, N Xpnon Tou €€apTaTtal ano Tov
NPOYPAUMATIOTH.

e SS - dciyxVvel TO TUNKA MOU NEPIEXETAI N TWPOGC.

Akoua kal av gival duvaTn n anobnkeuon OAwv Twv OedOUEVWV OTOUG
KATaXwpnTeG TUAKATOG, auTo dev ival NoTE KaAn 10€a. O1 KAaTaxwpnTeS
THAMATOG €XOUV NOAU OUYKEKPIMEVO oKOMo-va dgixvouv as npooBacipa
THAMATA TNG HVAKNG.

O1 KaTaxwpnTEG €101KOU OKOMOU AEIToupyouv padi JE TOUG KATaXwpPnTEG
YEVIKNG XPNONG Yia va €xouv npocfaocn o€ onoladnnoTe B€on pvAEnG. lNa
napadeiypa av BEAOUNE va €XOUHE NpoOoBaAcn oTNV KVNHUN HE PUOIKN
d1euBbuvon 12345h (dekaegEadiko), 6a npénel va BEooupe Tov DS = 1230h
kal Tov SI = 0045h. AuTo cival emBupnTo, KABWG PJE AQUTO TOV TPONO
MNopoUE va xoupe NpooBacn o€ NoAU NEPICOOTEPN KVAKN anod OTI JE evav
MOVO KaTaxwpnTn nou neplopiletal o€ TIWEG 16 bit.

H CPU «kdver Tov UmnoAoyiogO TnNG QuUOIKAG  Oleubuvong
noAAanAacialovrag To TUAKA kwdika Pe 10h kal npooBETOVTAG O AUTO TOV
KaTaxwpnTtn yevikou okonou (1230h * 10h + 45h = 12345h):

L12360
ge45

12345

H d1eUBuvaon nou anoTeA&iTal anod 2 KaTtaxwpnTeG ovoualeTal EVEPYOG
31eU0uvon. EE opiopou ol kataxwpnTtec BX, SI kai DI Taipialouv PE ToV
KaTaxwpnTtn TUNUaToc DS, ol kataxwpnTec BP kal SP Taipialouv Pe Tov
KaTaxwpnTtn TUAKATog SS. O1 dAAol KaTaxwpnTECG YEVIKOU akonouU dgv
MnopoUV va €xouv evepyo diseUBuvaon. AkOpa kal av o BX é£xel evepyod
d1euBbuvaon, o BH kal BL dgv €xouv!

KATAXQPHTEZ EIAIKOY ZKOMNOY

e IP - dcikTng evToAnG.
o Flags Register - kataxwpnTnc onuaiwv.



O kataxwpnTtng IP €ival navra pe Tov kataxwpnTh kwdika CS kal deixvel
TNV TPEXOUOA EVTOAN.

O1 ONMaieg TwV KATaxwpnTwWV TpononoloUuvTal autopaTta and Tnv CPU
META ano pabnuaTikeS NPA&eIG, auTd eNITPENEl va KABopIoTE 0 TUNOG TOU
anoTEAEOUATOC KAl va kabopioToUv ol GUVONKEG yia va PHeETapepOei o
ENEYXOC 0 AAAa onueia Tou NpoypdaupaToc. Mevika O PNopPoUE va EXOUME
aueon NpooBacn o€ auToUg TOUG KATAXWPNTEC.



(M€pog 2°)
Npoofaon ornv MvAun

Ma va €xoupe npooBacn TNV PVAKN MMNOPOUME va XPNOIKJOMNOINCOUNE
auTouc Toucg 4 kataxwpnTec: BX, SI, DI, BP. ZuvdoualovTac autoug TouG
KaTaxwpnTeC péoa oTIC [] ayKUAEC, unopoUpe va €XOUNE DIApOPETIKEC
B£oeic pvnUNG. AuToi o1 ouvduaopoi sival (diceubuvaiodoTnon):

[BX+SI] | [SI] [BX +SI] +d8
[BX +DI] | [DI] [BX +DI] +d8
[BP + SI] || d16 (evepyog dievbuvon) | [BP + SI] + d8
[BP +DI] | [BX] [BP + DI] +d8
[SI] +d8 [BX +SI] +d16 [SI] + d16

[DI] +d8 [BX +DI] +d16 [DI] +d16
[BP]+d8 | [BP + SI] +d16 [BP] + d16
[BX]+d8 | [BP +DI]+d16 [BX] + d16

d8 - dnAwvel 8 bit peTaToniong.
d16 - dnAwvel 16 bit peTaTtoniong.

H peTaTonion pnopei va sival Jia otabepa n evepyog dieuBuvon 1 kal 1a
dUo. O unoAoyiopocg piag APeonc TIMNG YiveTal JEow Tou compiler.

H peraTtonion pnopei va sival eowTepika n eEwTepika Tou cupBolou [], o
compiler dnuioupyei Tov id10 kKWAIKA PNXAVAG Kal yia TiIG U0 NEPINTWOEIG.

H peTaTonion €ival Jia npoonMAcHEVN TIUR, onoTE PUNOPEI va €ival iTe
BETIKN €iTE apvnTIKA.

Fevika o compiler avayvwpilel Tnv diapopd PeTa&u Tou d8 kal Tou
d16 kal dnuioupyei Tov KATAAANAO KWdIKA NNXAVAG.

MNa napdadeiypa, ag unobeooupe 6T DS = 100, BX = 30, SI = 70. H
napakdtw odleubuvoioddoTnon [BX + SI] + 25 cival unoAoylopévn HE
ene€epyaoia TG QuOIknG dievBbuvong: 100 * 16 + 30 + 70 + 25 =
1725.

EE opiopoU o kaTtaxwpnTng TUNUATog DS xpnoigonolsital yia OAEG TIG
AeiIToupyieg aAAd dev ouvdudaletal pe Tov Kkataxwpntn BP, yI auTtov
XPNOIYOMOIEITAl 0 KATAXWPNTNAG THAKATOC SS. YNAapXel evac eUKOAOC TPOMNOG
va OupdoTte OAoug Touc niBavouc cuvduaopoucg, XpnolgonoliwvTac To
napakdTtw d1dypapua:

BX SI

+ disp

BP DI




MnopeiTe va oxNUATIoETE OAOUC TOUG EYKUPOUC OUVOUAOHOUC HE TNV
AQWnN pOVo evocg oToixeiou and kabe aTAAN | NapakaunTovTac TNV OTNAN
XWPIc va naipvere kAt and autn. ‘'Onwc sival pavepo o BX kai o BP dev
xpnolgonolouvTtal noTe padi. To idlo 1oxvel kal yia To SI kal To PI. Edw €ival
g€va napadeiypa eykupng dieubuvolodoTnong: [BX+5].

H Tign Tou kataxwpnTn TuNuaTog (CS, DS, SS, ES) ovoualeral
“THAHAa” (segment), Kai n TIPA Tou kataxwpnTn d€ikTn ovopaleTal
“evepyog di1euBuvaon” (offset). 'OTav o DS nepiexel Tnv Tiun 1234h kail o
SI Tnv Tiun 7890h pnopei va kataypagei cav 1234:7890. H quoikn
dleuBbuvaon Ba eival 1234h * 10h + 7890h = 19BDOh.

MNa va pnop€oel o compiler va avayvwpiosl Tov TUNO dedOUEVWV
nNpENel va xpnolgonoinbouv Ta napakaTw npobepara:

BYTE PTR - yia byte.
WORD PTR - yia A£€n (dUo bytes).

MNa napadeiypa:

BYTE PTR [BX] ; mpdocPaocn oe byte.

WORD PTR [BX] ; mpooPaocn og AEEN.

Eniong unootnpilovTal and 1o MicroAsm HikpOTEPA npobepara:
b. - yia BYTE PTR
w. - yia WORD PTR
MepIkEG popEG 0 compiler unoAoyilel Tov TUNO dedOUEVWY AUTONATA,
woTooo dev Ba npenel va BacileoTe o auTo €101ka 6TAv €vac ano Toug
TEAEOTEC €XEI AUEDN TIMN.

EvroAn MOV

e AvTiypdQel Tov SeUTEPO TEAEOTN (NNYN) OTOV NP®WTO TEAECTN
(npoopiopo).

e O TEAEOTNC TNG NNYNG MNOPEI va €ival pia ageon TIPA, KATaxwpnThg
vyevikoU okonou N pia 8€on gvnung.

e O kaTaxwpnTnC NPOOPICHOU UMNOPEI va gival KaTaxwpnTnG YEVIKOU
okornou f B€on PvNENG.

e Kal o1 dU0 TEAEOTEG NpENEI va €XOUV To id10 PHEYEBOG, NOU Pnopei va
gival €&va byte r) pia AEEn.



Emitpémovtan o1 €€NG LETAKIVIGELS:

MOV KATAXQPHTHZE, 6¢om pvnung
MOV 0¢on pvaung , KATAXQPHTHX
MOV KATAXQPHTHXE, KATAXQPHTHX
MOV 0¢on pvaung, dueon tTun

MOV KATAXQPHTHZE, dueon tiun

KATAXQPHTEZX: AX, BX, CX, DX, AH, AL, BL, BH, CH, CL, DH, DL, DI, SI, BP, SP.
Oéon pviung: [BX], [BX+SI+7], petafint, Kth...

Apeon Twpn: 5, -24, 3Fh, 10001101b,kTA...

O KotaympnTég TUMHaTog Voot pilovy povo tpeic thmovg MOV:
MOV KAT. TMHMATOZL, 0éon pvqung
MOV 6éon pviung, KAT. TMHMATOZX
MOV KATAXQPHTHZX, KAT. TMHMATOX
MOV KAT. TMHMATOZ, KATAXQPHTHX
KAT. TMHMATOZX: DS, ES, SS, ka1 povo cov debtepn mapapetpog: CS.

KATAXQPHTEZX: AX, BX, CX, DX, AH, AL, BL, BH, CH, CL, DH, DL, DI, SI, BP, SP.

Oéon pviung: [BX], [BX+SI+7], petafint, KtA...

H evToAry MOV Jev pnopei va xpnoipgonoin®ei yia va aAAa&el Tnv Tiun
Tou kataxwpntrn CS kai IP.

Ed® elvan éva pukpd Tpodypoppa mov delyvel v xpnon g evioing MOV:

#MAKE_COM# ; o compiler kével to COM file.

ORG 100h ; Gueon tun yia o mpdypoppe. COM. MOV AX,
0B800h ; Béter otov AX v ;0ekae&adcn tyun B80OOh.
MOV DS, AX ; petagopd Ty and AX oto DS.

MOV CL, 'A"; 6¢te1 oto CL v ASCII tipn ;tov 'A',

nov givandlh.

MOV CH, 01011111b ; 6éte1 610 CH ot ;6vadm

HOPON.

MOV BX, 15Eh ; 0étet oto BX to 15Eh.

MOV [BX], CX ; petagpopd tov mepieyopévou tov CX, otnv Béon
pviung B800:015E

RET ;emotpo@1| 610 AE1TOVPYIKO GUGTNUAL.




MnopeiTe va avTIiypAWEeTE Kal va €NIKOAANCETE TO Napanavw npoypapua
oTnv ene€epyaaoia kwdika MicroAsm,kal va niecete To NANkTpo [Compile] (N
va niegete F5 and To nAnkTpoAdyio oag).

Nwc va kavete avriypa®n & enik0AAnon:

1. EMAEETE TO NApanavw KEIPEVO XPNOINOMNOIWVTAC TO NOVTIKI, KAVTE
KAIK OTNV apxn TOU KEIYEVOU Kal TPAPBNETE TO NPoG Ta KATW MEXP! va
gival OAa eniAeypeva.

2. Mi€eoTe ToVv ouvduaopo nAnkTpwv Ctrl + C yia va avTtiypapouv.

3. MnyaiveTe oTo Npoypapua eneEepyaoiac kwdika MicroAsm kai NnaTnoTe
Tov ouvduacouo NANKTpwv Ctrl + V yia va enikoAAnBei.

'Onwg €ival pavepo, To “;” xpnoidonoleiTal yia axoAla, oTIdNNOTE HETA TO
oUMBOAO ;" ayvoeiTal ano Tov compiler.

'OTav TEAEIWOEl TO NPOYPAUMA NPENEl va JEITE KATI TETOIO:

—User Screen. (dimension: 50 x 9)

Clear Screen |

(ETol gaiveral oto emu8086 microprosessor emulator).

H Baoikn AsiToupyia autoU Tou npoypdpuaTog ival n eyypaen
aneuBeiac oTnv Pvnun, onote niBavo va kataAaBaivere 0TI n MOV eival pia
NOAU 10XUPN EVTOAN.
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(Mgpoc 3°)
MeTaBAnTEG

H peraBAnTn €ival pia 6€on pvnung. MNa €vav npoypaupaTiorn €ivail
NOAU Nio EUKOAO va €XEl WIA TIMN anoBnKeuphéEvn o€ pia JETABANTA HE TO
ovopa “varl” ortnv dieuBuvon 5A73:235B, €101ka oTav €xel 10 ) napanavw
METABANTEC.

O compiler unooTtnpilel dUo TUNoug petaBAnTwv: BYTE kal WORD.

2Ovtaén yo OMA®on pog LETAPANTAG:

Ovouo. DB tiun
Ovouo. DW tiun

DB — npoépyetan amd to Define Byte.
DW- mpoépyeton oo to Define Word.

dvoua- nmopet va gtvor omolodnmote ypaupa 1 cuvovacuds YyNeiov, cTOco TPETEL Vo,
Eexwvaet and ypdupa. Mmopeite va ONAdoeTe LETAPANTN X OPIG CLYKEKPLUEVO
ovopa(owt n petaPinty Oo Exet drevBuvon aAld oyt Gvopa).

value — umopei va givar omowadnmote apBuntiky Ty (dekae&adikn, dSvadik,
dexadikn), | To ovpPoro "?" yio peTafAnTég MOV dE £X0VV apyIKOTO BEL.

'Onw¢ yvwpiloupe ano 1o 2° gEpog auToU TOU NMpoypANPaTog ekuddnong, n
evToAn MOV xpnaoigonoleiTal yia va JETaPEpPEl TIG TIMEG and TNV nnyn oTov
NPOOPITHO.

Ag doUpe €va akopa napdadelypa Pe TNV evtoAn MOV:

#MAKE_COM#
ORG 100

MOV AL, varl
MOV BX, var2
RET ; otopotdel 1o mpoypopLpLoL.

VAR1 DB 7
var2 DW 1234h

AvTIypdyTe TO Napanavw npoypapua oto MicroAsm source editor, kai
nieote F5 yia va yivel compile. ZTnv ouvexela avoi&Te To EKTEAECINO O€
onoladnnotTe npoypappa assemply (emu8086 1 kanoio AAAo).
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O compiler dgv €ival 181aiTepa guaioBnTog, dnAadn n "VAR1" kai n
"varl" avagepovTal otny idia Tiun.

H evepydg dieubuvon Tng VAR eival 0108h. H evepyog disubuvon
Tng VAR2 €ival 0109h, autn n pyetaBAnTr eival WORD onodTe kal
kataAauBavel xwpo 2 BYTES. Ocwpeital 6edopevo 0TI To low byte
TonoOeTeiTAl OTNV XauNAOTEPN dleuBuvon, onoTte To 34h TonobeTeiTal npiv
TO0 12h.

MnopeiTe va d&iTe OTI UNAPXOUV KAMOIEG EVTOAEG npiv Tnv odnyia RET,
auTod oupBaivel 16T N assembly dev yvwpilel nou apxifouv Ta dedoueva,
ene€epyadleral JOVO TIG TIMEG OTNV KVAMN Kal TIG KaTaAaBaivel oav €YKUPEG
EVTOAEC TNG 8086 (Oa Tic paboupe apyoTepa).

MnopeiTe va ypAWeTe €va npoypapua XpnoigonoiwvTac ansubeiag
Movo odnyiec DB:

#MAKE_COM#
ORG 100

DB 0AOh

DB 08h

DB 01lh

DB 8Bh

DB 1Eh

DB 09h
DB 01lh

DB 0C3h
DB 7

DB 34h
DB 12h

AvTIypAyTEe TO Napandavw npoypapua otnv ene€epyacia Kwdika
MicroAsm, kai nieote F5 yia va yivel compile, oTnv ouveéxelia popTWOTE TO
oTov npooopolwTr (emulator). ®a np&nel va eypavioTei 0 i010¢ KWOIKAC
OUMBOAOUETAPPACNEVOG Kal YE TNV idIa AEITOUpYIKOTNTA.

'ONw¢ JNopei va JavTeUeTe, o compiler HOAIG NETETPEWE TOV NNyaio
KwOIKa o€ €&va oUvVoAo ano bytes, auTod To oUVOAO ovopdaleTal KWIIKAG
HNXAVNG, 0 eNeEepyaanTnC KATAVOEI TOV KWIIKA HNXAVAG KAl TOV EKTEAEI.

To ORG 100h cival pia odnyia npog Tov compiler (Aéel oTov compiler
nwg va xelpieTal Tov nnyaio kwdika). AuTh n odnyia ival noAU onuavTikn
OTav xpnoigonolouvTtal JeTaBAnTEC. MNvwaoTonolei oTov compiler 611 TO
EKTEAEOIUO apxeio Ba popTwOei oTnNV EVvEPYO d1eBuvon 100h (256 bytes),
onoTe o compiler npenel va unoAoyioel TNV aueon d1EUBUVON YIa OAEG TIG
METABANTEC OTaAv avTikaBIoTa Ta ovopaTa TwV PETABANTWV HE TIC EVEPYEG
d1euBuvoeIg Touc. O1 0dnyieg dev NETATPENOVTAI MOTE O AANBIVO KW3IKa

HNXavng.
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MaTi ToO EKTEAECIUNO ApXEI0O POPTWVETAI OTNV EVEPYO S1evBuvaon
100h; To AeiToupyiko cuoTnUa KpaTtdel kanola dedopeva yia To Npoypapua
oTa npwTa 256 bytes Tou CS (kwdikag TUAKATOC), ONWC TIC NAPAPETPOUC
TNG YPANKNC evTOAWV KTA. Evw auTo 1oxUel yovo yia Ta apxeia COM, Ta
apxeia EXE gopTwvovTal otnv dicubuvaon 0000, kal yevika Xpnoigonoliouv
TO €10IKO TUNMA YIA TIC JETABANTEC. Mnopei va piAnooupe yia EXE apxeia
apyoTepa.

Mivakec

O1 nivakeg pynopouv va BswpnBouv cav aAucideg petaBAnTwv. Mia
oupBoAooelpd KeIPEVOU egival €va napadsiyua evog byte nivaka, kabe
XapakTnpac €xel gia ASCII Tiyn (0..255).

Mapadeiypata apyikonoinong nivakwy:

a DB 48h, 65h, 6Ch, 6Ch, 6Fh, 00h
b DB ‘Hello’, 0

To b eival akpiBEc avTiypa@o Tou a nivaka, otav o compiler BAEnel og
€10aywyIlka pia oupdBoAocelpd, auTouaTa TNV YETATPENEI O€ €va oUVOAO ano
bytes. To napakdtw diaypappa dixvel eva HEPOG TNG MVAKNG NoU
dnNAwvovTal ol Mivakeg:

a[0] a[1] a[2] a[3] a[4] a[5] b[8] b[1] b[2]

48 65 6C 6C 6F (515 48 65 6C

MnopeiTe va €xeTe Npoaacn oTnV TINN KABE oToIXEiOU TOU nivaka
XPNOIYONoIWVTAc aykUAEC, yia napadeiyua:

MOV AL, a[3]

MnopeiTe €Niong va XpnoINOMNOINOETE onolodrnnoTe O€ikTN
kataxwpntwv BX, SI, DI, BP, yia napadslyyua:

MOV SI, 3
MOV AL, a[SI]

Av xpelaleTal va dNAWOETE €vav PEYAAo nivaka PNopeiTe va
xpnoigonoinoete Tnv odnyia DUP.

H ouvTa&n Tnc DUP civai:

opuoc DUP (twun/ec)
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ApiBuoc - apiBudg nou Ba @TiaxTouv Ta dinAoTuna (onoladnnoTe
oTabepd TIun).
Tiun - €ék@paon nou o DUP Ba kavel dinAdéTuna.
Mapadeiyua:
¢ DB 5 DUP(9)
EVAAAAKTIKOG TpONoG dNAwoNG:

cDB9,9099,9

akoua €va napadelyua:
d DB 5 DUP(1, 2)
EVAAAAKTIKOC TpOnog dNAwonG:
dDB1,2,1,2,1,2,1,2,1,2

duoika, pnopeite va xpnoidonoinoste DW avTi yia DB, av xpeialeoTe
TIMEC HEYAAUTEPEG and 255, 1 TINEC MIKPOTEPEG anod -128. To DW dev
Mnopei va xpnoigonoinBei yia dnAwaon ocupBoAocelpwy.

H ektaon DUP dev Ba npenel va ival navw ano 1020 xapaktnpeg! (n
£KTAON TOU NponyoUpevou napadeiypaTtog eival 13 xapakTnpeg), av
XpelaleTal va dNAWOETE TEPACTIOUG Mivakeg XwpioTe TNV dNAwaon os duo
YPAUMEG (Ba €xeTe Evav TEPACQTIO Mivaka aTNV HVAMN).

A1e00uvon MeTaBANnNTAG

Ynapxel n odnyia LEA (Load Effective Address) kai evaAAakTIKa n
odnyia OFFSET. Tooo n OFFSET 600 kal n LEA pnopouv va
xpnoigonoinBoulyv yia TNV anokTnon Tng evepyng dieubuvong Tng
MeTaBANTAG. H LEA €ival nio 1oxXupn yiaTi 0ag eNITpENEl va NAPETE TNV TIUN
TnG d1elBuvaong Tou deikTn TNG HETABANTAC. H anokTnon Tng dielBuvaong
MIag JETABANTAC MNOPEI va €ival NoAU XpRoiun o€ KANoIEG NEPINTWOEIC, YIa
napadelypa otav Xpelaleral va nepAcETE NAPAPETPOUG O Wid cuvapTnon.
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YnevOUpion:

MNa va pynopeoel o compiler va avayvwpiogl Tov TUNo dedoPEVWY NPENEI va
xpnoligonoinbouv Ta napakaTw npoBEuaTa:

BYTE PTR - via byte.
WORD PTR - yia A¢€n (dUo bytes).

MNa napadeiypa:

BYTEPTR[BX] ; npéoPaon ot byte.

WORD PTR [BX]  ; mpooBaon oe ASEn.

Eniong unooTtnpifovTal ano To MicroAsm PIKpOTEPA NpoBepaTa:
b. - yia BYTE PTR
w. - yia WORD PTR
MepIkEG popEG 0 compiler unoAoyicel Tov TUNO dedOUEVWY AUTONATA,
woTdoo dev Ba npenel va BacileoTe o auTo €101Ka 0TAV €vac ano Toug
TEAEOTEC €XEI AUEDON TIMN.

MNpwTo napadelyua:

ORG 100h
MOV AL, VAR1L ; éheyyog VARI petageépovtag v oto AL.
LEA BX, VAR1 ; Paler v devbuvon tov VARI oto BX.

MOV BYTEPTR [BX], 44h ; tpornonotei to mepieyduevo tov VARL.
MOV AL, VAR1 ; €leyyos VAR petagpépovtog v oto AL.
RET

VAR1 DB 22h

END

Akoua €va napadsiypa, nou xpnoidonoisital n OFFSET avTti TnG LEA:

ORG 100h

MOV AL, VAR1 ; éheyyog VARI petagépovtog v oto AL.
MOV BX, OFFSET VARL1;8e00vvon g VARI oto BX.

MOV BYTEPTR [BX], 44h ;tpomornoiei 1o mepieyduevo VARL.
MOV AL, VAR1L ; éheyyog VAR petagpépovtag v oto AL.
RET

VAR1 DB 22h

END
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Kal Ta dUo napadeiypgaTta €xouv TNV idia AsIToupyikoTnTa. AUTEG Ol
OEIPEC:
LEA BX, VAR1
MOV BX, OFFSET VAR1

'Exouv oTto compiler Tov idl10 KwdIKA PNXAVAG:
MOV BX, num

O num &xel Tiun 16 bit Tng peTaBAnTic offset.

MNapakaAw NPOCEETE OTI HOVO Ol KATAXWPNTEC HNOPoUV vda
xpnolgonoinbouv pyeoa o aykUAeG (oav deikTeg pvnung): BX, SI, DI, BP!
(O€iTe nponyouueva pepn TnG diadikaciac ekpadnong).

ZTaOEPEC

O1 oTaBepeg ival agav TIG JETABANTEG, aAAa dnuioupyouvTal povaxa
MEXP! TO Npoypaupa va kavel compile (assembled). MeTa Tov opIoPO piag
oTa®epdc n TIN TNG Oev pnopei va aAAdé&el. MNa va opicoupe TNV oTaBepa
odnyia EQU xpnaoigonolegitai:

Ovopa EQU < ékppaon >
Mapadeiyua:

kEQUS5

MOV AX, k

MOV AX, 5

AlaBAoTe TNV NAPAKATW EVOTNTA HOVO AV XPNOILOMOIEITE TOV
ene€epyaoTn npooopoiwonc emu8086:

MniopeiTe va deiTe TIC JETABANTEC EVW TO NPOYPAUMA EKTEAEITAI
enmniAéyovTag "Variables" anod To "View" oTo pevou Tou emulator.

@ Yariables _ O] x|

Size: IB'HE 'l Elements: |5
Edit I Show as: IHEX 'I

U1 84h, B83h, 082h, 81h, 06h
U2 86h
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Ma va J&iTe Toug Nivakeg NPENEl VE KAVETE KAIK O€ Jia HETABANTA Kal
va B€oeTe oTo elements Tov KATAAANAO apiOPo dedoPEVWY OTOV Mivaka.
>Tnv YAwooa Assembly dev undapxouv apecol TUnol 0edoUEVWY, oNOTE KABE
METABANTA Wnopei va avanapaoTabei oav nivakac.

H peTaBAnTh pnopei va €ival og onolodAnoTe apiBunTiko cuoTnua.

e HEX - 0ekas€adiko (Baon 7o 16).

e BIN - duadikd (Baon T0 2).

e OCT - okTadiko (Baon To 8).

e SIGNED - npoonupacpévog dekadikog (Baon 1o 10).

e UNSIGNED - pn npoonuaocpévog dekadikog (Baon 1o 10).

e CHAR - ASCII xapakthpac (unapxouv 256 cupBoAa, kanoia cUPBoAa
gival aopara).

MnopeiTe va enegepyaanTeiTe TNV TIUA HIAG JETABANTAG OTAv akopa To
NpOypaANHa 0ag TPEXEl, anAwg natnoTe dINAO KAIK, 1 EMAEETE TNV Kal
oTnVv ouvexela natnoTte To NnANkTpo Edit.

MniopeiTe va €10ayeTe apiBPoUc o onolodNMoTe apiBUNTIKO cUCTNHA,
o1 dekasEadikoi apiBuoi npenel va exouv kataAnén "h", o1 duadikoi "b"kal
ol okTadikoi "0", evw ol dekadikoi dev xpelalovTal kanoia kataAnén. Oi
OUMBOAOCEIpEC uNopoUV va el0axBouv kKaTa Tov napakatw Tpono: 'hello
world', 0 (n cupBoAoosipd auTn ival undevikou TepUATIopoU).

O1 nivakeg pnopouv va sigaxbouv KaTta Tov NapakaTw TPOno:

1, 2, 3, 4, 5 (o nivakag punopei va anoTeAeiTal ano byte  words,
e€aptartal and 1o av cival emAeyuevo To BYTE ) To WORD).

O1 eKppAOCEIC JETATPENOVTAI AUTONATA, YIA NApadelyua: otav sioayxosi
N NapakdaTw npoTaon:

5+ 2 0a peraTpansi o€ 7 KTA...
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(M£pog 4°)

Alakonégg

O1 diakoné&g (interrupts) pnopouv va BewpnBolv oav Pia osipa
AEITOUPYIWV NMou OIEUKOAUVOUV TOV NPOYPAuPaTIopo. 'ETol avTi yia Tn
ouyypagn Kwdika yia TNV YPpAvion evoc XapakTnpda, va KaAsital n diakonn
Kal auTn va Ta Kavel oAd. Ynapxouv €niong KAnoleg AEIToUpyieg dlakonwy
nou oxeTiovTal ue Tn Jovada diokou (disc drive) kal AAAo UAIKO
(hardware). AuTecg ol AsiToupyieg diakonwv ovoudalovtal S1aKONEG
AoyioHIKOU.

O1 diakon&g npokaAouvTal anod d1aPopeTikO hardware, auTeg
ovouadlovtal diakongg hardware. AuTth Tn oTiyun evOlapePOAOTE HOVO
yia TIG d1akon&G AOyIOHIKOU.

Ma va unapé&el pia diakonn AOYIOHIKOU XpeialeTal pia odnyia INT, n
ouvTtagn Tng ival anAin:

INT Tign

‘Onou TIMA UNOpPEi va €ival onoioodnnoTe apiOuoc peta&u Tou 0 wg 255 (R 0
w¢ OFFh), yevika xpnoigonolouvTal dekaegadikoi apibyoi.

Mnopei va vopileTe OTI undpxouv Povaxa 256 Aeiroupyieg, aAAd auTo
dev aAnBeuel. KaBe diakonn UMNopei va €xel eniong uno-A&ITOUPYIEG.

Ma va opicoupe Jia uno-AsIToupyia Npensl NpwTa va TeOEi o
kataxwpntnc AH o€ pia Tiun npiv kKAnBei n diakonr). KaBe diakonr| Ynopei
va €XEl Navw ano 256 unoAsiroupyieg (onodTe NpokUNTOUV 256 * 256 =
65536 AeiToupyieg). Mevika o kataxwpnTtng AH xpnoipgonolsital, aAAa
MEPIKEG (POPEC WMOPEI AAAOI KATAXWPNTEG vVa PNouv eniong o€ Xpnon. Mevika
0l GAAOI KATaXwPNTEG XpNOoIKonolouvTal yid NEPACHA NAPAKETPWY Kdal
0€OOMEVWYV OTIC UNOAEITOUPYiES. To enOPevo Napdadelypya XpNOILOMNOIE To
INT 10h pe unoAsitoupyia To OEh yia epgavion pnvupaTtog "Hello!". Auti
N AgiIToupyia eggavilel €va xapakTnpa oTnv 000vn Kal JETAKIVEI TOV
KEpOooPa Kal Tnv oBovn onou €ival avaykaio.
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#MAKE_COM# ; evtoln og compiler yio dnuiovpyia
;COM file.
ORG 100h

H vro-Aettovpyia mov ypnoyLonoteital v TPOTOTOLEL OTNV EMGTPOPT TOV KoTowpnt AH,
umopel va tebet pdvo pia eopd.

MOV  AH, OEh ;emioyn vrolettovpyiag.

INT 10h / OEh to vrompoypappa Aappaver tov ASCII yapoxtipa mov Oa epeaviote
GTOV KATAYMPNTH
AL.

MOV AL, 'H" ; ASCII kddwkog: 72
INT 10h ;epeavice to!

; ASCII
MOV AL,'e" kodwkag:101
INT 10h ;epeavice to!

MOV AL,'I" ; ASCII xddwag: 108

INT 10h ; ELEAvice To!

MOV AL,'l" ; ASCII kddwag: 108

INT 10h ; ELEAvice To!

MOV AL, '0" ;ASCIl xddwog: 111

INT 10h ; ELEAavice To!

MOV AL, ; ASCIl kodwag: 33

INT 10h ; ELPavice To!

RET ;EMOTPOPT OTO AEITOVPYIKO GUGTHLLAL.

EMIAEETE avTiypagn Kal ENIKOAANGN TOU Napanavw NpoypappaTog oTov
ene€epyaoTn nnyaiou kwdika, ka eniAEETe compile. TpeETe To!

AciTe 1o list of basic interrupts yia nAnpo@opieg oXeTIKA PE TIG OIAKOMEG.
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(Mgpoc 5°)

BiBAI0ONKN KOIVOV CUVAPTHOEWV —
emu8086.inc

Ma va yivel EUKOAOTEPOG O MPOYPANKATIOHNOC UNAPXOUV KAMNOIEG KOIVEG
OUVapTHOEIGC MOU JNopouV va GUunepIAN®BoUV o€ €va npoypapua. MNa va
KAVETE TO NPOYPANKA 0AG va XPNOIKNOMOIEl CUVAPTNOEIC NOU E€ival OPICPEVEG
o€ €va AAAo apxeio npenel va xpnoipgonoinoste Tnv odnyia INCLUDE
akoAouBoupevn anod To ovopa Tou apxeiou. O compiler waxvel autoépara yia
TO apxeio oTov id10 PAKEANO NOU €ival anoBnKEUPEVO TO Nnyaio apxeio, kai
av dev pnopei va Bpebei ekei wayvel kal oTo pakeio Inc.

MeExpl OTIYUNG MNOpPEl va PNV €ioTe o€ B€on va avTIANQBEiTE NANPWG
TO nepiexopevo Tou emu8086.inc (BpiokeTal aTo PpakeAo Inc), aAAa dev
neipadel, apou To POVO Nou XpeladeTal ival va KaTaAaBeTe TI PNopei va
KAVEI.

Ma va xpnoigonolgital onoladnnoTe ouvapTnon cto emu8086.inc 6a
NPENEI OTNV apXn TOU NNyaiou apxeiou 0ag va €XETE TNV ENOPEVN YPAUMN:

include 'emu8086.inc'

To emu8086.inc opileTal PUE TIC NAPAKATW HAKPOEVTOAEG (macros):

e PUTC char - pakpoevToAn pe 1 napapeTpo, Tunwvel evav ASCII
XapakTnpa otnv 6€on nou BpioKeTAl 0 KEPTOPAC.

e GOTOXY col, row — pakpoevToAn UE 2 NAPAPETPOUC, BETEI TNV BEoN
TOU KEpoopad.

e PRINT string - pakpoevtoAn pe 1 napaueTpo, eygavilel hia
oupBoAooelpad.

e PRINTN string - pakpoevToAn pe 1 napAaueTpo, eugavidel pia
oupBoAooelpd. Eival To id10 pe Tnv PRINT aAAd npocBETel auTtoOpaTa
oTO TEANOG TNG oUKBOAOOEIPAG “popTio eNOTPOPNG”.

e CURSOROFF - anevepyonolgi TOV KEPOOPA KEIPNEVOU.

e CURSORON -evepyonolei ToV KEPOOPA KEIUEVOU.

Ma va xpnoigonoinoeTe onoiadnnoTe and TIC NApAnNAvw PHAKPOEVTOAEC
anAdc NANKTPOAOYNAOTE TO OVOoua KArnou oTov Kwdlka oag Kal av xpeialeral
BE£0TE TIC NAPAPETPOUG:



20

include emu8086.inc

ORG 100h

PRINT 'Hello World!"'

GOTOXY 10, 5

PUTC 65 ; 65 -givar ASCII kwdikag yia 1o 'A'
PUTC 'B'

RET ;ENIOTPOPN OTO AEITOUPYIKO oUOTNUA.
END ;odnyia va orapaTtnoel o compiler.

'OTav o compiler ene€epyadleTal Tov Nnyaio Kwdika WYAXVEl OTO (PAKEAO
emu8086.inc dNAwoEIg JakpoevTOAwWV Kal aAAadlel Ta ovouaTa Toug e
aAnBivo kwdika. FeVIKA, Ol JAKPOEVTOAEC €ival OXETIKA MIKPA KOPPATIA
KwdIKaA, N ouXVn OJWG XPAOoN TOUC MMOPEI va KAVEI TO EKTEAETIYO APXEIO
NoAU peyaAio (ol diadikaoieg eival KAAUTEPEG yia TNV BEATIOTOMOINGN TOU
eAEYXOU).

To emu8086.inc opilel TIG NapakaTw O1adIKACiEG:

« PRINT_STRING - diadikacia su@aviong piag oupdBoAocelpdg nou
TeppaTiCel og undev oTnv B€on Nou BpiokeTal o kKEpoopag, Aappavel
Tnv dielBuvon TNG oupBoAoosipdg oTtov kataxwpnth DS:SI. MNa va
To ¥pnoigonoioete dnAwoTte: DEFINE_PRINT_STRING nipiv Tnv
odnyia END.

« PTHIS - diadikacia epgaviong Jiac cupdBoAoosipdc nou Tepparilel o€
undev  otnv  B€on nou Ppioketal o KEpoopac, (oav TO
PRINT_STRING), aAAa Aappavel tnv Oleubuvon TnG oupBoAocelpdg
and Tnv otoifa. H oupBoAooceipa pndevikoU TeppaTiohgoU Ba npenel
va opileTal auéowc PeTa Tnv odnyia CALL. MNa napadeiypa:

CALL PTHIS
db 'Hello World!", 0

MNa va 1o xpnoigonoinoste dnAwote: DEFINE_PTHIS npiv Tnv
odonyia END.

« GET_STRING - diadikaacia yia va AngOei piag oupBolooelpd
MNOevIKoU TepUATIOPOU and €va xpnotn. H oupBoAooeipd nou
AauBaveral ypdgperal oTnv NpoowpIvh Bvhiun oto DS:DI, 1o péyebog
TNG NPOoWPIVAG NVAUNG npénel va ival oto DX. H diadikaaia
oTapaTtasl yoAig natnBsi To 'Enter'. MNa va Tn XpnoIJONOINOETE
dnAwoTe: DEFINE_GET_STRING nipiv Tnv odnyia END.

« CLEAR_SCREEN - Jiadikacia kaBapiogoU o0ovng, (yiverar pe
METAKivNon oAOKANpou Tou napabupou oBovncg), kal BETovTac Tov
KEpoopa oTnv kKopu®pn Tne. MNa va Tnv Xpnoigonoinoete dnNAWOTE:
DEFINE_CLEAR_SCREEN npiv Tnv odnyia END.
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SCAN_NUM - diadikacia nou OgxeTal and 1o NANKTPOAOYIO MOAAG
wneia MPOZHMAZMENQN apiBuwv kal anobnkevel Ta anoTeAEéopaTa
oTtov kataxwpnty CX. lMa va Tnv XpnoIMONOINCETE ONAWOTE:
DEFINE_SCAN_NUM npiv Tnv odnyia END.

PRINT_NUM - diadikacia eu@aviong npoonuUacuevou apibpou aTov
kataxwpnt AX. Tia va Tnv Xpnolgonoinoete OnNAwWOTE:
DEFINE_PRINT_NUM kai DEFINE_PRINT_NUM_UNS npiv TnVv
odnyia END.

PRINT_NUM_UNS - 0Jiadikacia eg@aviong pn npoonPacPEvVou
apiOpou oTtov kataxwpnTn AX. Na va Tnv XpnoIJonoInNoeTe dNAWOTE:
DEFINE_PRINT_NUM_UNS npiv Tnv odnyia END.

Ma va xpnoidonoinoeTe onoladnnoTe ano TIG napanavw 61adIKacieq
npeEnel NpwTa va To dNAWOCETE 0TO TEAOG TOoU apxeiou (aAAa npiv To END),
Kal HETA va xpnoigonoinoTte Tnv odnyia CALL akoAouBouUpevn ano To
ovopua Tng diadikaaoiac.

MNapadeiypa:

include 'emu8086.inc'

ORG 100h

LEA SI, msgl ; NTAue apiBuod

CALL print_string

CALL scan_num ; TonoBeToupe oTo CX.
; METAQEPOUNE TOV

MOV AX, CX ;apiBud oTo AX.

; TUNWVOUUE TNV

akoAouBn oupBoloosipa

string: CALL pthis

DB 13, 10, '"You have entered: ', 0

CALL print_num ;aplOuo ano To AX,
RET
msgl DB 'Enter the number: ', 0

DEFINE_SCAN_NUM

DEFINE_PRINT_STRING

DEFINE_PRINT_NUM

DEFINE_PRINT_NUM_UNS ; dnAwon via print_num.
DEFINE_PTHIS
END

; EMpavifoupe Tov

;EMIOTPOPN OTO AEITOUPIKO
ouoTnua.

; odnyia yia va orapaTtnosl o compiler.
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O compiler npwTa ene€epyaleral TIGC dNAWOEIC (QUTEC €ival ol cuvnBEIC
HAOKPOEVTOAEC Nou £xouv enekTabei oTic diadikaacisc). ‘OTav o compiler
naipvel Tnv odnyia CALL avTikaBioTd 1o ovopa Tng diadikaciag he Tnv
d1elBbuvaon Tou Kwdika nou dnAwvertal n diadikacia. 'OTtav ekTeAeital n CALL
0 EAEYXOG HETAPEPETAl oTnV dladikacia. AuTO €ival apkeTa XpnoIWo, YIATI
akoua kail av kAnBei n idia diadikacia 100 popég peoa oTov KwdIka, Ba eival
Kal NAAl OXETIKA HIKPO TO HEYEDOC TOU EKTEAECIUOU apXEiou. AgiXVEl KANWG
nePINAOKO, owoTd; QoTo00, dev unapxel NPOBANKA KABWG UE TO NEpAcUA
Tou XpOvou Ba pabeTe neplocdTEPA, €Ni TOU NApPOVTOC XpelaleTal va
kaTaAapaiveral TIC BACIKEC APXEG.
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(Mgpog 60)
ApI1OuNTIKEG Kal AoYIKEG EVTOAEG

O1 NePICOOTEPEC APIBUNTIKEC KAl AOYIKEG EVTOAEC ennpealouv TNV
KaTaoTtaon Twv KartaxwpnTtwv () onHAai®v) Tou enegepyaontn .

15 0
OOOOEE RO CONCN

Cverlow
Direction
Interupt

Trace

Sign

Zero

auxiliary Carry
Parity
Carry

'Onwg BAEneTe undpxouv 16bit o autdv Tov K(]TCIX(.Opr]TI‘] To kabe bit
ovouadleTal onpaia kal grnopei va napel Tig Tigegc 0 n 1

Znuaia Kparoupévou (CF) - autn n onuaia naipvel Tnv Tign 1, otav
undapxel anpoonuaoTn unepxeiAion . MNa napadsiypya , 0Tav NpooOETOUHE Ta
bytes 255+1 (To anotéAeopa dev sival HeTa&U TN epBeAeiag 0...255) . 'OTav
dev undapyxel unepxeiAion n onuaia autrh naipvel Tnv Tiun 0 .

Znpaia MndevikoU (ZF) - naipvel TNV Tign 1 0Tav To anoTeAeopa ival 0
. MNa kaveva Pndeviko anoTeEAECKa auTn n onuaia naipvel Tnv TIPR 0 .
ZnHaia NMNpoonpou (SF) - naipvel Tnv TIgR 1 6Tav To AnNOTEAETUA €ival
apvnTiko . 'OTav To anoTeEAeopa sival OeTIKO , TOTE Nnaipvel TNV TINN 0 .
>TnV NpaypaTikoTnTa , AuTn n onuaia naipvel Tnv TIKA TOU Mo
onuavTikou yneiou (MSB) .

Znuaia YnepxeiAiong (OF) - naipvel Tnv Tign 1 6Tav unapxel
NPOONHACHMEVO anoTeAeoua . MNa napadeiypya , 6Tav NpooBETOUNE Ta
bytes 100+50 (n suBEAeia Tou anoTeAéopaToc dev eival HETAEU Tou
-128...127)

Znpaia Kpatoupévou (PF) - autiy n onuaia naipvel Tnv Tiun 1 étav
undapxel apTia I00TIMia 0To anoTéAeopa kal 0 0Tav undapxel NEPITTA
I00TIMia . AkOpa kal 6Tav To anoTeEAeopa €ival AéEn , yovo Ta 8 nio
onuavTika bit avaAvovTai .

Znuala BonOntikn (AF) - I'IC]IpVEI TNV TIKN 1 0Tav unapxel
anpoonHAocTO ANOTEAECHA HIKPOU psyseouq (4 blts)

Znuala Evspyonomong Alakonwv (IF) - 6Tav autn n OI’]|JGICI EXElI TNV
TIUA 1, TOTE 0 ENEEEPYAOTNG AVTANOKPIVETAl O€ JIAKOMNEC ANO EEWTEPIKEG
OUOKEUEC;

Znuaia Aiadpopng (DF) - auTtn n onuaia xpnoigonolgital ano pslesq
EVTOAEG YIa TN 6|spyacla OeDOUEVV 0Au0|6c1q ‘OTav n onpcua EXEI v TIUNA
0-n 6|spyc10|c1 E)(EI yivel npog Ta gUNpOC , OTAvV N onuaia €xel Tnv Tiun 1 n
dlepyaaoia €xel yivel Npog Ta niow .



Ynapxouv 3 oJAdeC anod VTOAEG .

MpoTn Opdda: ADD, SUB,CMP, AND, TEST, OR, XOR

YnooTnpifovTal ol NApakaTw TUMNOI TEAEOTEWV :

REG(kataywpnrrg), memory(6éon pviaunc)
memory, REG

REG, REG

memory, immediate(otabepn Tiun)

REG, immediate

REG: AX, BX, CX, DX, AH, AL, BL, BH, CH, CL, DH, DL, DI, SI, BP, SP.

memory: [BX], [BX+SI+7], yetaBAnTh , Kai aAAa...

immediate: 5, -24, 3Fh, 10001101b, kai dAAq...

META TOV XEIPIOPO TWV TEAECTEWV , TO ANOTEAECUA anoBnkeveTal navra

oTOV NPWTO TE)\EO’TEO 0] EVTo)\sq CMP kai TEST ennpealouv PJOVO onuaieg Kai
dev aNOBNKEUOUV KAMOIO ANOTEAEOHA .
AUTEG 01 eVTOAEG ennpealouv POVO TIG €ENG ONUAiEG:

CF, ZF, SF, OF, PF, AF.

ADD - np6c6eoe ToV deUTEPO TEAEOTEDO GTOV NPWTO.
SUB - a@aipeoe Tov 0eUTEPO TEAECTEDO AMNO TOV NPWTO.
CMP - agaipeoe Tov deUTEPO TEAEGTED ANd ToV NPpwTO (HOVO Yyia ONHaiEg).
AND - Aoyiko KAI peTa&l OAwV TWV Yn@iwv TwV 2 TEAECTEWV .
EpappolovTal ol napakaTw KAavoveg :
1AND1=1
1ANDO0=0
OAND1=0
OANDO0=0

'Onw¢ BAENeTE naipvoupe 1o 1, 6Tav kal Ta 2 bit givar 1 .

TEST - 10 id10 pe TNV AND povo rnou €ival yia onHaieg .

OR - \oyIkO 'H PETA&U OAwV TWV YN@IiwVv TV 2 TEAECTEWV .

EpappolovTal ol NnapakaTw KAVOVEG :
10R1=1
10R0=1
OOR1=1
OORO0=0

'Onwg BAeneTe Naipvoupe 1o 1, KABe Popa Nou uUNApxEl TOUAAXIOTOV £vag

1(aoooc) o€ kanolio ano Ta bit .
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e« XOR - Aoyik0 XOR (anokA&IoTIkO 1) HETAEU OAWV TWV YnPiwv Twv 2
TEAECTEWV.
EpappolovTal ol napakaTw KAVOVEG :
1XOR1=0
1XOR0=1
0XOR1=1
0XORO0=0

'Onwg BAENETE naipvoupe To 1 KaGBe popd nou Ta bit ival diapopeTika peTa&u
TOUG .

AeUTepn Opada: MUL, IMUL, DIV, IDIV
YnooTnpifovTal ol NapakaTw TUMNOI TEAECTEWV :

REG
memory

REG: AX, BX, CX, DX, AH, AL, BL, BH, CH, CL, DH, DL, DI, SI, BP, SP.
memory: [BX], [BX+SI+7], yetaBAnTh , kKai aAAa...

O1 evtoAeg MUL kal IMUL ennpealouv PoOvo TIG NapakdATw OnUaieg:
CF, OF

'OTav To anOTEAECHA Eival HEYAAUTEPO ano TO PEYEBOG TOU TEAEQTEOU
AuTEG 01 onpaieg naipvouv TNV Tigr 1 . 'OTav To anoTEAECUA Eival HIKPOTEPO 1 i00
, TOTE 0l onuaiec naipvouv TNV Tiun 0 .

MNa TiIg evtoAég DIV kail IDIV dev £xouv nNpoodIopIoTEi ONUaisg .
« MUL - anpoorjpaoToc noAAanNAaciaouoc:

OTav o TEAEOTEOG €ival eva byte:
AX = AL * tedeotéoc.

oTav o TeAeaTeog eival word(Ae€n):
(DX AX) = AX * teleotéoc.

« IMUL - npoonpacpévog noAAanAaciacuog:

oTav o TeAeaTeog eival éva byte:
AX = AL * tedeotéoc.

OTav o TeEAEOTEOG €ival word:
(DX AX) = AX * teheoTé0G.

« DIV - anpoonpaoTtn didipeon:



OTav o TEAEOTEOG cival éva byte:
AL = AX [ teheotéog
AH = vrdérowro .

otov o teleotéog eivan word:
AX = (DX AX) / tehectéog
DX = vmorowno .

« IDIV - npoonpaocpevn diaipeon:

O0Tav o0 TEAEOTEOG €ival eva byte:
AL = AX / teheotéog
AH = vrdérouno .

OTav o TeAEOTEOG eival word:
AX = (DX AX) / tehectéog
DX =vrdérowmo .

Tpitn Opdda: INC, DEC, NOT, NEG
YnooTnpidovTal ol NApakdaTw TUMNOI TEAECTEWV :

REG
memory

REG: AX, BX, CX, DX, AH, AL, BL, BH, CH, CL, DH, DL, DI, SI, BP, SP.
memory: [BX], [BX+SI+7], yetaBAnTh , Kai aAAa...

O1 evtoAég INC , DEC ennpedlouv povo TIG NapakaTw onUaig:
ZF, SF, OF, PF, AF.

H evtoAr) NOT dev ennpeadel kapia onuaia!

H evtoAr) NEG ennpeadlel povo TIG NapakaTw onuaieg:
CF, ZF, SF, OF, PF, AF.

« NOT - avTioTpo®n kaBe bit Tou TeAeoTEoOU .

« NEG - peraTtponn TeAEOTEOU 0 apvnTIKO (CUNNARPWHA WG Npog 2) . TNV
NPAYMATIKOTNTA AVTIOTPEPEI TO KAOE bit Tou TEAEoTEOU KAl OTN CUVEXEIQ
TOU NpooBETel To 1 0o KABe €va and auTd . MNa napadeiypa , To 5 Ba yivel
-5 kai 1o -2 B8a yivel 2 .

26
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(Mgpog 70)
‘EAgyxoG Pong MNpoypapparocg

O €A\eyx0oG ponc npoypappaTog sival noAU onuavTikoc . Eival To onueio nou 1o
nPOYpPApua oag , unopei va napel anoPpAaceig oUNPWVA PE OUYKEKPIHMEVEG KATAOTACEIC .

e AIaKAAdWOEIG XWPiIG ZuvOnkn

H Baaoikn evToAn nou PETAPEPEI TOV EAEYXO OE Eva AAAO ONUEIO TOU
npoypauuatog eivai n IMP . H Baoikn ouvtagn Tng IMP eiva:

JMP etixéra
Ma va ONAWOOUNE PIa ETIKETA OTO NPOYPAUMA , anAd ypAa@OoOUUE To Ovouad
TNG KAl NPOOBETOUE OTO TEAOG ToV XapakTnpa ":" . H eTIKETa pnopei va eival

onologdnnoTe cuvOuaouoc XapakTAPWV , dAAa dev pnopei va Eekivasl Ye apibuo .
MNa napadelyua , Ocite 3 anodekToUG TPONOUG dNAWONG ETIKETAG :

labell:
label2:
a:

H eTikéTa dev pnopei va dnAwBei o€ dIA@OpPETIKN YpANKN N npiv and kanoid
aAAn evtoAn . MNa napadsiyua :
x1:
MOV AX, 1
x2: MOV AX, 2

OpioTe €va napadeiypa Pe Tnv evroAn JMP:

ORG 100h

MOV AX,5 ;Bére otov AX 10 5.

MOV BX, 2 ; Bdke otov BX 10 2.

JMP  calc ; Tyauve oty etikéta ‘calc’.
back: JMP stop ; T youve oty eTikéta 'stop'.

calc:
ADD AX,BX ;zpocbece 10 BX otov AX.

JMP  back ; INyouve oty etikéta 'back’.
stop:
RET ; EMOTPOPT) GTO AELTOVPYIKO GUGTNLOL.

END ; 0dnyia Tpog Tov compiler va. cTopotnoet.



28

‘®uoika , unapxel Nio EUKOAOG TPOMOG va unoAoyicouye To aBpoioua 2
apibuwyv , aAAa sival eva kaAo napadeiypya tng evroAng JIMP .

'Onw¢ BAeneTe ano 1o napadeiypa , N IMP pnopei va JETAPEPEI TOV EAEYXO TOCO
npoc Ta eunpoc , 600 Kal NPoc Ta Niow . Mnopei va peranndnoel onoudnnoTe YECA OTO
TPpEXWV TUNHUa Kwdika (65 , 535 bytes) .

e AlakAadwoeig HE ZUVONAKN

>e avTiBeon pe TNV evtoAn JMP nou kavel d1akAadwoeIg Xwpig ouvenkn ,
UNApxouVv eVTOAEG NOU Kavouv d1akAadwaoeic ue ouvonkn (PeTanndnon povo oTav
IoXUEl Jia ouvelnkn , kataoraon) . AUTEG 01 EVTOAEG XwpilovTal o€ 3 opadec . H
npwTn ouada eEsTalel HOVO TIGC ANAEC onuaiec . H deUTepn oudada , OUYKPIVEI
NPOCNMACPEVOUG aplBuoUc Kal n TpiTn ouada , CUYKPIVEI anpoonuacTouc apiBuouc.

0Odnyieg MeTanndnong nou E&EeTralouv HOvo ANAEG ZnHaieg

, , ’ Avtifetn
Evtoln Ileprypaopn Kotdotaon Evroh)
JZ ,JE Atk adwon av givat 6o . F=1 JNZ, IJNE

AloxAddmon av ivar uKpoTePo un

JC,JB, JNAE . CF=1 JNC, JNB, JAE
TPOCTUAGUEVO .

JS AwokAdowon eav apvntikd amotéleoua . SF=1 JNS

JO AlokAGOwon eav vtapyel vEpPaon OF=1 JNO
KPOTOLUEVOD .

JPE, JP AlKAAO®GON €6V LTAPYEL IGOTIUIN. . PF=1 JPO

JNZ , JNE AwkAadwon edv givon avica . ZF=0 JZ, JE

JNC , JNB, Awud»(xéoam? edv dev gtvar PikpdTeEPO Un CE=0 IC, JB, INAE

JAE TPOGTLOGLEVO .

JNS AlokAGOwon €av BeTikd amotéleciia. SF=0 JS

JNO AtokAGdwon eav dgv vrdpyel vEpPaon OF=0 JO
KPOTOLUEVOD .

JPO, JNP AlokAGO®oN €Gv dgv LITGPYEL 1IGOTIIN PF=0 JPE, JP

'Onwc¢ BAENETE UNAPXOUV EVTOAEC Nou KAvouv To idlo npayua , nou ivai
owoTO , NoU £XouV akpIBwg Tov id10 KwdIKA PNXavng , onoTe ival KaAo va
BupdoTe Nwg 6Tav PHeTayAwTTileTe TNV €vTOAn JE - Ba TNV NApETE YETAPPATHEVN
wG:JZ .

' AlaQOopETIKG ovopaTa xpnoiponolouvTal WOTE Ta Npoypdupara va givai nio
€UKOAQ , TOOO OTNV KATavonon , 000 Kal oTov KwdIKa .



EvToA&g HeTANRONONG Yia
Mpoonuacpuévoug ApIBHOUG

Evtol

JE,JZ

JNE , INZ

JG,IJNLE

JL, INGE

JGE , JNL

JLE , ING

Heprypaon
Awxhddwon ov givor ico (=)

Atk adwon av etvon 0 .

AwxkAdowon av givor dvica (<>)
AlaxAddmon av dev tva 0 .

AloxAddmon o givoe
UEYOADTEPO TPOCTLLAGLEVO .

AlokAdowon av gival
UIKPOTEPO TPOGTLAGUEVO .

AlaxAddmon av dev elvat
UKPOTEPO TPOCTUOGLEVO .

AlaxAddmon av dev elvat
UEYOADTEPO TPOCTLLAGLEVO .

<> - gnuaivel oI ioa (avica) .

Koatdotoon

SF = OF

SF <> OF

SF = OF

ZF=1
or
SF <> OF

Avtifet
Evtoln

JNE, JINZ

JE, JZ

IJNG, JLE

JNL, JGE

JNGE, JL

JNLE, JG
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EVToAsq MeTanndnong yia ANpPoonHAcTOUG
Ap1Opoug

Evtol [Teprypaoen

AwxAGdwon av gival ico (=)

JE, )z ArokAadwon av etvon 0 .

AtokAddwon av givor avica (<>)

INE, INZ AloaxAddmon av oev eivar 0 .
AwokAdowon av givot

JA , INBE LEYOADTEPO TPOCT|LOGUEVO .
AwkAdowon av givor pikpotepo
TPOGTLOUGUEVO .

JB . JINAE. JC AKALO®OT oV £XEL KPATOVLEVO.

JAE , JNB, JNC AroxkAddwon av dev gival
HUIKPOTEPO TPOGTULAGUEVO .

IJBE . INA Aok admon av dgv etvar

UEYOUADTEPO TTPOGTLUOCUEVO .

levika , 6Tav anaiteital oUykpion HETA&U
apibuwv xpnoigonolgital n evroAf CMP (kavel
akpIBwg To idI0 NPAYHA HE TNV EVTOAN
SUB(apaipeon) , aAAd Ogv KpaTdsl To
anoTeAeopa , anAa ennpeadel TIG ONMAiEg) .

H Aoyikn €ival noAU anAn .
Ma napadeiypa:
AnaiteitTal n oUykpion YETAEY
Twv 5 ka1 2, 5-2=3

To anoTeAeopa dev €ival undev (n onuaia
KMNdevikoU naipvel Tnv Tiun 0) .

'Eva aAAo napdadeiypa:
AnaiteiTal n oUykpion YETAEL
TV 7 ka1t 7, 7-7=0

Koatdotaon

and
ZF=0

CF=1

ZF=1

Avtifetn
Evtoln

JNE, JINZ

JE, JZ

JNA, JBE

JNB, JAE, JNC

JNAE, JB

JNBE, JA
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To anoTéAeopa €ival uyndev! (H onuaia yndevikou naipvel Tnv TINA 1 Kai ol
evToAEc JZ 4 JE dev Ba kavouv Tnv YeTanndnon) .

'Eva napadeiypya pe evioAeéc CMP kai d1akAadwoeIG UE OUVONKN:

include emu8086.inc

ORG

100h

MOV AL, 25 ; Bdaie otov AL 10 25.
MOV BL, 10 ;pdAe otov BL 70 10.

CMP AL,BL ;obykpwve toug AL - BL.

JE equal ;dwkAhddwon av AL =BL (ZF =1).

PUTC 'N' ; ov épbet edm, tote AL <> BL,

JMP  stop ; TOmwoe to 'N' kot Tyove otnv eTikéta Stop.
equal: ; av €pBet 8

PUTC 'Y’ ; 10te AL = BL, omote tonmwoe 1o 'Y’

stop:

RET ; B0 @TdoeL €00 , OTL KaL oV GLUPET .

END

AOKIJAOTE TOo Napanavw napadeiypa Pe diapopeTikoUuc apiBuouc yia Toug

kataxwpnTtec AL kal BL , dsiTe TI¢ onpaisg , kavovTag click oto nAnkTpo [FLAGS] .
Xpnoigonoleiote To [Single Step] kai deite TI oupPaivel . Mnv EexaoeTe va
EQVAPETAYAWTTIOETE , va ENAVAQOPTWOETE UETA and kABs aAAayr (XxpnoidonoleioTe
Tnv ouvTtopeuon F5).

'OAeC 01 01aKAAdWOEIC JHE OUVONKN £XOUV £€va UEYAAO NEPIOPIOUO . €

avTiBeon pe Tnv evroAn CMP unopouv va petanndnoouv 127 bytes npog Ta unpog

kal 1

28 bytes npoc Ta niow (onUEI®OTE OTI Ol NEPIOCTOTEPEC EVTOAEC

oupBoAopeTappalovTtal o€ 3 ) NEPIOCOTEPA bytes) .

M'n)\opobps gUKoAa anopUYOUNE auToUcC TOUC NEPIOPIOHOUC WE Eva £EUMNMVO
KOAMO:
o MapTte pia avTiBeTn evroAn diakAadwong Pe cuvBnkn anod Tov napanavw
nivaka kal Kavrte geranndnon oTnV ETIKETA_X .
o XpnoigonolgioTe TNV evToAn JMP yia va PJeTanndnOeTeE O GUYKEKPIPEVN
TonoBeaia .

o OpioTe v ETIKETA_X!: apsowq META TNV EVTO)\I’] JMP .
ETIKETA_X: - UNOPEI va £XEI ONOIOdNMNOTE EYKUPO OVOUA .
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OpioTe €va napdadelyua:

include emu8086.inc
ORG 100h

MOV AL, 25 ; Bdre otov AL 1o 25.
MOV BL,10 ;Bdhie otov BL 7o 10.

CMP AL,BL ;ocbykpwe AL - BL.

JNE not_equal ; petamndnon if AL <> BL (ZF =0).
JMP  equal
not_equal:

; oG vtoBécovpe OTL €36 Exovpe
; éva KopPATL KOdKa Tov cupfolopsTappaletot
; og mepocotepa and 127 bytes...

PUTC 'N' ; ov épbet edd , tote AL <> BL,

JMP  stop ; omdte Tomwoe 1o N, kot wyove oty etikéta Stop.
equal: ; ov €pBet €80,

PUTC Y ; tote AL = BL, ondte tonwoe to 'Y

stop:

RET ; B0 @TdoeL €00 , OTL KaL oV GLUPET .

END

Mia aAAn , akoua nio onavia XpnoihgonoloUPevVn NEPINTWON , NPOTPEPEl OTABEPN
TIMA avTi Piag €TiIKETAc . ‘OTav n otabepn) TIUN &ekivasl ue Tov xapaktnpa "$" ,
npayuaTonolsiTal opola geranndnon , dIaPOpPETIKA O HETAYAWTTIOTNG METPAEI TIC
EVTOAEC Mou npaypaTonoloUVv angubeiag peranndnon oTnv evepyo disubuvaon .
MNa napadesiypa:

ORG 100h

;010KAGO o Y@pig cVVON KN TPOG TO EUTPOG:
; TPOOTEPVAE Y1 T, emOpeva 2 byte,

JMP $2
aDB3 ;1 byte.
bDB4 ;1 byte.

; JCC duaxkhadmon mpog ta ticw katd 7 bytes:
; (JMP maipver 2 byte and povo tov)

MOV BL,9

DECBL ;2 bytes.

CMP BL, 0 ; 3 bytes.

IJNE $-7

RET
END
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(Mgpoc 80)
A1adikaoieg

H diadikaaoia €ival pEpog Tou KwdIKA NOU PNOPEi va KAAEOTEI ano To
npOypauud oac , WOTE vad NPAYHUATOMOINCEl £Va CUYKEKPIPEVO €pyo . Ol
d1adikaoiec kabioToUVv TO NPOypPANKaA nio dOPNMUEVO Kal Mo EUKOAO OTnV KATtavonon
. Fevika , n 0iadikacia enioTPEPEI OTO idI0 ONUEIO ANO TO OMNOio KAAEOTNKE .

H ouvTa&n yia Tn dnAwon diadikaaoiag sivar:

6voua PROC

; €00 Umaivel 0 KOOKOG
; TNG OOIKOGTOG ...

RET
6voua ENDP

ovoua - €ival To 6vopa Tng diadikaoiac . To idlo Ovoua NPEnel va gival To6oo oTnV
Kopu®n , 6co kal oTto Babog . AuTO XpNOIKOMOIEITAl YIa TOV EAEYXO CWOTOU
K)\€I0'I|JCITOQ d1ad1kaciwy .

Mmeavov , Ndn va &pete 0TI N evToAr RET XpnoIdOMOIEiTAl yId TNV ENICTPOPR OTO
AgIToupylkd ouoTnua . H idia evToAn xpnoigonolgital yia Tnv enioTpo®n and tnv
diadikaoia . (ZTNV NpaypaTikoTNTa , Ta ASITOUPYIKA cuoTnHaTa BAENouv Ta
npoypaupata oav diapopeTIKEG O1adIKATIEC) .

O1 evtoAeg PROC kal ENDP cival odnyieg npog Tov JETAYAWTTIOTH , WOTE va PNV
oupBoAopeTa@pPAcTOUV O€ 0MoIodNMNOTE NPAyHaTiko Kwdika Pnxavng . O
HETAYAWTTIOTAG anAd Buparal Tn dieubuvon Tng diadikaoiag .

H evtoAr) CALL xpnoigonoleital yia va kaAéooupe Tnv diadikacia .
OpioTe €va napadsiyua:

ORG 100h

CALL mi

MOV AX,?2

RET ; EMOTPOPT| GTO AELTOVPYIKO GUGTILOL .

ml PROC

MOV BX,5

RET ; EMOTPOPT| 6TO GNUEL0 Ao TO 0TOi0 KOAEGTNKE .
ml ENDP

END

To napanavw napadeiypa kaAei Tnv diadikacia ml , eKTEAEI TNV EVTOAN
MOV BX, 5 kal enioTpepel oTNV ENOPEVN EVTOAN |J£TO Tnv CALL tTnVv
MOV AX, 2.
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AuToi €ival ol di1agopol TPOMNoI va NEPACOUNE NAPANETPOUC OTIC 01adIKATIES .
O nio eUKOAOG TPONOG , €ival HEOW KaTaxwpnTwyv . OpioTe kal eva napdadelypa hiag
01adikaciac nou OEXETAl 2 NAPAPETPOUC OTOUG kaTaxwpnTeg AL kal BL avTioToixa ,
TIG noAAanAacidalel kal ENICTPEPEI TO ANOTEAECHA OToV kKaTtaxwpnTn AX:

ORG 100h

MOV AL, 1
MOV BL, 2

CALL m2
CALL m2
CALL m2
CALL m2

RET ; EMGTPOQN GTO AEITOVPYIKO GVOTNLA

m2 PROC

MUL BL ; AX=AL *BL.

RET ; EMGTPOPN GTO GNUEIO OO TO OO0 KAAEGTNKE .
m2 ENDP

END

2T0 napanavw napadeiypa n Tihn Tou kataxwpntn AL evnuepwveTal kKaBe popa nou
n diadikacia kaAeitar . O BL kataxwpnTng napapevel idiog . Autdg o aAyopiBuog
unoAoyilel To 2 og dUvaun Tou 4 , oNOTE TO TEAIKO AMOTEAECUA OTOV KATAXWPNTN
AX gival To 16 (; 10h)

OpioTe kal eva aAho napadeiypa , nou xpnoiponolei pia diadikacia yia va gpgavicel
To unvupa "Hello World!":

ORG 100h
LEA SI, msg ; 0 Sl maipvel v dtevBvvon g petaPfintig msg .

CALL print_me

RET ; EMOTPOPT| GTO AELTOVPYIKO GUGTILOL .

; M O10d1Kacio aVT EKTUTAOVEL £V oAQOPOUNTIKO TOVL £TPETE VO, EIVaL KEVO .
; Empene va €yel 6to T€A0G 0,

; M O1evBuven Tov cAeapBuNTIKOD £mpene va ival oTov kataywpnty Sl:
print_me PROC

next_char:
CMP b.[SI],0 ;éheyyoc péyprvo Bpet0 .
JE stop

MOV AL, [SI] ; mape tov endpevo ASCII yapaxtipa .

MOV AH, 0Eh ; mAétumo apBuod Aettovpyiog .
INT 10h ; YPYON SLOKOTHG Y10 VO EKTVTAGEL TO TEPLeOevo tov AL .
ADD SI,1 ; a&dvoupe Katd £vo OOTE Vo TAWPE GTO EMOUEVO GTOLXEID TOL AAPOPIOUNTIKOD .
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JMP next_char ; myawve icw Kot TOTWOE TOV EMOUEVO YAPAKTHPO .

stop:
RET ; EMGTPOPN GTO GNUEIO OO TO OO0 KAAEGTNKE .
print. me ENDP

msg DB 'Hello World!', 0 ; teppaticdg yapaxtipag olpopuntikon .

END

"b." - To NpoBepa auTo npiv To [SI] onuaivel 0TI XpelaleTal va ouykpivouue 2bytes
Kal oxl A&€eig . 'OTav avTiBeTa XpeladeTal va OUYKPIVETE AEEEIC NPOCOETETE TO
npoBepa "w." . 'OTav €vag and Toug OUO TEAEOTEOUG €ival KATAXWPNTNG , OEV
xpelaleTal va BAAeTe NpoOOePa yIaTi 0 HETAYAWTTIOTAC YVWPIlel TO HEYEDOG TOU KABE
KartaxwpnTn .
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(Mgpog 90)
O owpogc

O owpOg €ival pia neploxn oTn JVAKN Nou KpaTdasl npoowpiva Ta dedopeva . O
owpoc xpnoiuonoleital and Tnv evroAn CALL yia va kpaTtnoel Tn dieubuvon
enioTpo®nc yia Tn diadikacia . H evroAn RET naipvel Tn TIPA ano 1o cwpo Kai
ENIOTPEPEI TNV EVEPYO dlEUBuUvaOn . ZxedOV TO id10 oupBaivel 6Tav n evroAn INT
kKaAei pia diakonn . AnoBnkelvel 0TO CWPO OE oNUAia KAaTaxwpnTn To THAKA KwdIKa
Kal TNV evepyo dieubuvon . H evtoAn IRET XpnOIgONOIEiTAl YIA VA ENIOTPEWYOUUE
and kAnon diakonng .

Eniong ynopoUpe va XpnoIHonoINCOUKE TO 0WPO YId VA KPATHOOUHE '
onoiodNnoTe AAAO deDOMNEVO . YNAPXOUV OUO VTOAEC MOU OOUAEUOUV HE TOV OWPO:

PUSH - anobnkeuel oto owpo TINEG 16byte .

POP - naipvel TINEG and To owpo 16byte .

2Hvtaén v v evroar) PUSH:

PUSH REG
PUSH SREG
PUSH memory
PUSH immediate

REG: AX, BX, CX, DX, DI, SI, BP, SP.

SREG: DS, ES, SS, CS.

memory: [BX], [BX+SI+7], 16 bit petapinty , kot GAra...
immediate: 5, -24, 3Fh, 10001101b, kot dAAa...

YHvtaén yio v evroAr POP:

POP REG
POP SREG
POP memory

REG: AX, BX, CX, DX, DI, SlI, BP, SP.
SREG: DS, ES, SS, (ext6g amd tov CS).
memory: [BX], [BX+SI+7], 16 bit petapint , kot dGAAro...

« O1 evtoAéc PUSH kal POP douleUouv povo e TIMEG 16byte!
e 2nueiwon: H evroAl PUSH doulelel ageoa povo pe 80186 eneEepyaoTeg Kal
veoTepouc!

O owpdG xpnoiponolei aAyopiBuo LIFO (O TeAeuTaiog Byaivel npwTog) . AuTo
onMaivel nw¢ otav kavoupue PUSH Tiyeg Pia npog pia oTo owpo:
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1,2,3,4,5

H npwTtn Tiyn nou 6a e€axBei Ba €ival To 5, yetd 10 4, 3, 2, KAl TEAEUTAIA
n 1.

Pj/SH T

5 POP

Eival noAu 0T]|JCIVTIKO ooa PUSH YIVOVTCII va sxoups (]VTIO'I'OIXG Kail TOO'(] POP

, OIAQOPETIKA 0 OWPOG pnopei va @Bapei kal Ba ival ani@avo va enioTpEYel
oTO AEITOUPYIKO 0UCTNHA , WOTE OTav EEKIVAEI TO NPOYPAUKMA VA UNAPXEI N
dleuBuvaon enioTpoPng oTo owpo (YeviKa gival n 0000h) .

O1 evToAéc PUSH kai POP cival 101aiTepa XproIPeC €Neidr OV €XOUHE TOOOUC
NoAAOUG KaTaxwpnTEG va Xpnaoidonoinooups . OndTe va €va KOANo:

« Anobnkeuon TNG apXIKNG TIMAG TOU KATaxwpnTn oTo cwpod (XPNOIKMoNoIwvTag
PUSH) .

« Xpnon Tou KATaxwpenTr yia onolodnnoTe AOYO .
« Enava@opd Tng apxIkng TIMAG TOU KATaxwpnTn ano To owpo
(xpnoipgonoiwvTag POP) .

OpioTe €va napadeiypa:

ORG 100h

MOV  AX, 1234h
PUSH AX ; omoBnkevon tov AX 610 6WPO .

MOV AX, 5678h ; tpomomoinon tov AX .

POP AX ; emoTpoen apykng Tns tov AX otov AX..

RET

END



Mia aAAn xpron Tou ocwpou €ival yia avtaAAayn TIHwV .

ORG 100h

MOV AX, 1212h ; amobfkevon g tiung 1212h otov AX .
MOV BX, 3434h ; amobnikevon g tyung 3434h otov BX .

PUSH AX ; anobnkevon tov AX oto cePo .
PUSH BX ; amoBnkevon tov BX 610 cmpd .
POP AX ; EMOTPOPT OPYKNG TIUNG oTov AX .
POP BX ; EMOTPOPN apyKNG TG otov BX .
RET

END
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OpioTe €va napadeiyua:

H avTaAAayn oupBaivel engidn o cwpog xpnoiponolsi akyopibpo LIFO , onoTe oTav
kavoupe PUSH Ttnv Tiun 1212h kai pera tnv 3434h , oto POP 6a napoupe npwTa

TNV TR 3434h kal petd Tnv Tiun 1212h .

H neploxr HVARNG TOU Owpou opileTal anod ToUuG KAaTaxwpnTes SS(TUNHA ocwpou) Kal
SP(3eikTnNG owpou) . Mevika To AEITOUpyYIKO oUOTNUa BETEl TINEC O AUTOUC TOUG

KATAXWPNTEC KE TNV €KKIVNON TOU NPoypauuaToq .
H "PUSH nnyn" evToAn kavel Ta €&NG:

« A@aipei To 2 ano Tov kataxwpnTtn SP .
« [paeel TNV TIPNR TNCG NNYNAG otn dielBuvon SS:SP .

H "POP 31adpoMn" evTOAN KAvel Ta €ENG:

« [papel TNV TIuN and Tn dielBuvon SS:SP oTnv d1adpoun .

« [pooBeTel TO 2 oTOV KATAXWPNTN SP .

H Twpivr) dicuBuvon nou deixveTe and To SS:SP KaAtiTal KOPUPNR TOU CWPOU .
Ma COM apxeia To THAKA 0WPOU , €ival YEVIKA TO TUNHA KWOIKA KAl 0 OEiKTNG
owpou naipvel Tn Tiyr) OFFFEh . ZTn d1euBuvon SS:0FFFEh £xe1l anoBnkeuTei n
d1elBuvaon eNICTPOPAG and Tnv EVTO)\I’] RET nou eKTEAEITAI OTO TEAOG TOU
npoypaupaTog . XTov emu8086 pnopeiTe va onTika va JeiTe Tn AsiIToupyia Tou
owpou kavovtag click oto nARkTpo [Stack] oto napabupo Tou egopoiwTn . H

KOpU®Nn Tou owpoU cupBoAileTal ue To xapakthpa "<" .
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(Mgpog 100)
MaKpPOEVTOAEG

O1 pakpoevToAEG eival aav TI¢ 81adIkaaoieg , aAAa OxI npayuaTika . Ol
MaKPOEVTOAEC poialouv e d1adikaaoieg , aAAa undpxouv HOVO HEXPI TN
METAYAWTTIOTEI 0 KWJAIKAG . MeTA TN UETGY)\d)'I'I'IGI’] OAEG Ol HOKPOEVTOAEG
avTikalioTavrail pe npaypaTleq EVTOAEC . AV €XETE ONAWOEI PIA JAKPOEVTOAN Kal
Ogv v EXETE xpnoluonomosl noTe 0To KWAIKA , 0 HETAYAWTTIOTAC anAa 6a v
ayvonoel . Emu8086.inc €ival éva noAU kaAd napaéslypa TOU NWG xpnomonomvml
ol paKpOEVTo)\sq AUTO TO apxeio nepIAaPPBAVEl HAKPOEVTOAEG MOU KAVOUV TOV
NPOYPANHATIOHO MIO EUKOAO .Opiopndc HaKpOEVTOMG:

ovopo MACRO [ropdpetpot,...]
<gVTOAEC>

ENDM

AvTiBeTa pe TIC 01adIKACIEC , OI HAKPOEVTOAEG MPEMEI va oploToUV Navw ano To
KwdIka nou TIG Xpnolyonolei . MNa napadeiypa:

MyMacro MACRO pl, p2, p3
MOV AX, pl
MOV BX, p2
MOV CX, p3

ENDM

ORG 100h

MyMacro 1, 2, 3

MyMacro 4, 5, DX

RET

O nio nadvw KwdIKAG avaAUeTal os:

MOV AX, 00001h
MOV BX, 00002h
MOV CX, 00003h
MOV AX, 00004h
MOV BX, 00005h
MOV CX, DX
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Mepikd onpovTiKd GTot el Yol TIG HOKPOEVTOLES KO TIG OLUOIKAGIES!

e Otav 0éAete va YpNOYLOTOUCETE [0l SLOOIKAGTIO TPETEL VO, YPT|CLLOTO|GETE TV
evtoa] CALL . ' mapdoetypa :
CALL MyProc

e Otav 0éAete va YpNOUYLOTOMGETE 0L LOKPOEVTOAN aAd YpapeTe To Ovoud g . [a
TOPAdELYLOL:
MyMacro

o H dwdikacio BpiokeTon € cuykekpipévn dtevbovvon g uvnung kat av 0EAeTe va
ypnopomromoete TV 01 dradkasio 100 gopéc , 0 ene&epyaotng TPEMEL va,

LETAPEPEL TOV EAEYYO GE AVTO TO HEPOG TNG vnung . O éleyyog Ba emotpapet
nicw oto mpdypoppa and v eviodr] RET . O cwpdg ypnoiponoteitor yio va
Kpatape avt ™ oevbvvon . H eviody CALL maipver 3byte , omote to uéyebog
TOV EKTEAECIUO apyeiov LeEYOADVEL , X0PIg va Hog VOLaLel TOGESG POPES
xpnoonoteital 1 Stadikocio, .

o H pokpogvtoAr] avaivetal Gueco 6To Kddke Tov Tpoypaupatog . Omote av
YPNOUOTOM GOV UE TNV 1010, pakpoevtodn 100 popég , 0 HETAYAMTTIOTAG OVOADEL
100 @opég ™ pakpoevToAn] , Kdvovtag To eKTEAESILO apyeio OAO Kot pLeyavTepoO,
K60 opd oL E10GYOVTOL OAES O1 EVIOAES TNG LOKPOEVTOANG .

e Qa mpEmEL VoL XPNGILOTOLEITOL G@WPO 1] OTOLOONTOTE KATUYMPNTY] YEVIKOD GKOTOV
Y0l VO TEPVATE TOPAUETPOVG OTIG OLOOIKOGIES .

e [a va tepdoete TApaETPOVG GE LOKPOEVTOALS , AL TIC YPAPETE HETA TO OVOLLL
™G HOKPOEVTOANG . ['la Tapdderypo:
MyMacro 1, 2, 3

e [0 va SNA®oETE TO TEAOG oL pakpoevtoAng 1 evioir] ENDM egivan apketn .

e ["a va dnAdoete 10 TEAOG Lol SLOOIKAGTOG , TPETEL VAL YPAWYETE TO OVOLLOL TNG
dwdwaciog tpv v evroa] ENDP .

O1 yakpOEVTOAEC avaAlovTal aUEoWE OToV KWAIKA , WG EK TOUTOU AV UNAPXOUV ETIKETEC
MEoa oTn ONAwON TNG HAKPOEVTOANG KNopei va ndpere o@aAua "dnAwong €1 dinAouv"
OTav N HAKPOEVTOAN XPNOILOMNOIEITAl NEPIOOOTEPEC Ao 2 POpPEC . Ma va anopuUyYETE AuTO
To NPOBANua , xpnoiyonolgiote TNV evtoAr) LOCAL akoAouBouUpevn ano Ta ovopaTa
TWV METABANTWV , ETIKETWV N ovopaTta diadikaciwyv . Na napadsiyua:

MyMacro2 MACRO
LOCAL labell, label2

CMP AX, 2
JE labell
CMP AX, 3
JE label2
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labell:
INC AX
label2:
ADD AX, 2
ENDM
ORG 100h
MyMacro2
MyMacro2
RET

Av oxed1aleTe va XPpnOILOMNOINOETE HAKPOEVTOAEC OE APKETA NpoypaPpaTa
, Hnopei va gival kaAn 10€a va TonoBeTAOETE OAEG TIG HAKPOEVTOAEG O€
EeXxwpIOTO apyeio . TonoBeTNOTE AUTO TO apxeio oTo PakeAo Inc kal
xpnoiponoigiote Tnv evioAn INCLUDE file-name yia va XpnolJOnNoINCETE
TIG HAOKPOEVTOAEG . AgiTe TN BIBAIOBNKN TWV KOIVWV CUVAPTACEWV -
emu8086.inc yia €va napadsiyua TETOIOU ApxEio
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