KE®AAAIO 1 EIZXATQI'H XTOYX METATAQTTIXTEX 1

ITPOAOI'OX BIBAIOY

H oyedioon ko n Kataokevn evog MetayAottiot) 1 evog Alepunvevtr| yu pio
YADOGO TPOYPAUUATICUOV OEV gival oVTe amAn 00Te €0KOAN VITOOeST. To LAKO VNG
™¢ Oepatikne Ymoevotrog mpoopileTon Yoo vo 6og O10dEEL TIG PACIKES E10OYMYIKES
éVoleg kol vo cog UaBEl TG UTOPEiTE VO KOTOOKELACETE Oyl €va TANPN

Metaylwttiot) 1 Alepunveuty oAAd kdmolo Pactkd TUNHO

%amob. Aiver éppaon

OTO TPAKTIKA TPOoPANpaTe oyediaong Kot VAOTOINong K OTNV TPAYLLOTIKA TTOAD

Ymoevotrog ypewdleote va  Eyete
TPOYPOULLUATIOTIKY) eunmelpio. o€ Kamoa
Baocwéc yvooelg and Aouég Aedopévav, YA® embly kot otoryeion Oewpiog

OTL T0 HEPOC TV PUCIKAOV

LOTIOTIKY] gumelpio ), eV

VeELTH] ota TAaicw TG Ogpoatiknig  Ymoevotntog
“Epyaoctnploxé el oe Metayhottiotés”. Télog, Ocov  agopd
BipAoypapia, eméAECO Yy AOYOVS OIKOVOUING YMPOL VO GOG TNV TOPOLCLAGH
oLYKEVTPOUEV ©T0 TEAOG TOL PifAiov, avii va v divo oe KGBe Ke@Aioio

EexwploTd.

X10y0¢



210%0G TOV KEPOANIOL AVTOV €ivol VAL GO TAPOVGLAGEL GOVTOUA KO TEPIANTTIKA
Tl eival 0 HETAYA®TTIOMG, oL YpelaleTal, TS €lvol SOUNUEVOS OO OLAPOPES
AELTOVPYIKEG EVOTNTEG, KOL MG Ol EVOTNTEG AUTEG EMKOVOVOVY Kol cuvepydlovTat
peta&y toug. Emiong cag Ponbdel va éxete pior mApn €kOVa Yo TO TEPLEYOUEVO TMV
KeQaAaiwv Tov Oa akoAovBnGoLV.
I[Ipocdoxkmpeva anoteréopata

T EYET TNOEL T ) 0 TOPELT
'Otov 0o £yete peletTnosl To Ke@AAao avtd Oa propeite v

o clnynoete T etvan £vag HETAYAWTTIOTNG,
* TEPLYPAYETE TIG S0POPEG HETASH HETAYAMTTIOTE
KOl TPO-£MEEEPYOCTAV,

o Teplyphyete v cuvtopio ) S1adKoGi

TPOYPAUNATOG,

11010% oA I To' KOTOOKELT]  TOV

Y

owdkaciog — KOTOOKELNG — €vOG

ENNOIEZ-KAEIAIA
Metappaotc, Metayhottioms, Aepunvevtig, IlpoemeEepyaotc, IInyaiog

Kodwoag, Tehkoc Kmowkag, [epdopata, Tokens, Bootstrapping, Asktik)y Avdivon,

YuvtokTikn Avaivor, Znpactoloyikr] Avdivon, Anupovpyio Evoiduecov Koodwka,

BeAltioronoinon Kodwka kot Anpovpyia Tedkod Kodwka.

To kepdiaio avtd Ba cag BondNceL Vo OMOKTNGETE LUK GUVOTTIKY LEV OAAG TTAT|P

gwova Tov Tt givar évag MetayAottiotg Kot évag AlepunvenTng, Totd eival 1 00VAELL



TOVG TG gival dounpévol Kot mTmg dlapopomoteital 1 Agttovpyict TOL €VOG AO TOV
dAro. Eilvar to Paocikdtepo kepdloto g Ogpotikng Ymoevottog mov €YeTe ot
YéPLOL GOG Lo KOt GOG OfVEL GUVOMKT KOl CQOIPIKY EKOVO TNG OpYIvMoNS oALY
KUpI®G TV AEITOVPYIDV OV EMTEAOVLVTIOL HEGO O £VO LETOPPOCTIKO GUOTNUO
(mpdypappa) 6mwg eivor o MetayAwTTiotg Kot 0 AlepunvenTic.

Agv Ba mpémel vo €xete 1010iTEPT] SVOKOAID LE TO KEPAANLO OLTO U0 KOl GOG

TAPOLGLALEL TIG AEITOVPYIES TOV UETAPPUCTIKMY OVTMOV CLGTHUATOV Omd Evo LYNAO

emimedo kot pe apketd anid tpoémo. Emedn opmg ot 0 TOV Kepaiaiov Ha

eetdoovpe pio-pia Tig Asttovpyieg avtég Kot Bo 000 oo TIG AETTOUEPELES

LETAPPACTIKNG S1od1KaGi0G.

Etol, Eexvaue pe to va opicovue Tt
OVLLE L0l GOVTOUT OVOpOpaL
ol HETAPPACC-POPTMOONG-
EKTEAEONC €VOG TPOYPAULATOS Yo
Kot TN dtpopomoinon
TOUG KOl OTO TEM { OO, OTNV KOTOOKELT] UETOPPOCTIKDOV

ocveTuUaTOY.

YOUNAOV emumédov Onwg Assembly 11 YAdooo unyovig, tOTE 0 HETAPPACTNG AEYETOL

XvpPoropetappactic | Metoyrottiotic (Compiler).

[MoAadtepa o1 Metayrottiotég eBewpodvto eEaipetikd xpovoBopa Tpoypaupoto.
YL va To Ypawel Kavelg. XNUepa YpAQOvVToL He apKeTd Arydtepn mpoomdbeia xapic
oTNV KOTOVONGN TNG 0pYavmong g dadikaciog supPforouetdppacng (Compilation)
Kol TNV oVATTUEN TPOYPAUUOTICTIKOV EPYOAEI®V Yo TNV LAOTOINGN TOV doPdpOV

TUNUATOV TOV METOYAOTTIOTOV.



2TIC  TEPIOCOTEPES  TEPWMTMGELS  GULUPBOAOUETAPPACTSG, Ol  UETOPPUCTEG
petaoynpuotilovy To TPOYPOUUO Omd TNV apYIKN YAMGOO GE L0 TO OTAOTOUUEVT
mov Aéyetar evolduecog Kodwkag N yAwooa (Intermediate Code or Language).
Mmnopovpe vo eovtachovpe Tov €VOLAUEGO KOOIKO GOV U0 YADGGO UNYOVIG EVOC
VTOOETIKOD VTOAOYIGTY] O OTTO10C UTOPEL VAL EKTEAEGEL TOV KMOTKO QLTOV.

O petaepaotig 0 0MOl0g HETACYNUATNGE TO OPYIKO TPOYPUULO CTNV EVOIAUEST

YADOOO Kol OTN OCLVEXEWL €KTEAEL TN YADOOH OLTY gsi‘cm Awepunvevtig

(Interpreter). Avtifeta, o petappactig pue Paon v evol ryko’)ccm Oa cvveyioet

Y0l VO KOTOOKEVAOEL TEMKO KMOKa. Mepucol Ateppt TEAOVV TIG EVIOAEG TNG

ToVG METUYAMTTIOTEG OAAG KO OPKETES @
TPOYPOUUATOV.

Yrdpyovv kot S1apopot GAA g @v. O Assembler petogppalet
mpoypaupoto  omd  assembly ‘ UNYovnGg  eved  €vog

IpoeneCepyaotig (Pr To A TPOYPOUMOTO. IO Mo LYNAT

YADOGEG OVTIKOT KOV 01 AELTOVPYIKOTL KMOKES TOV EVIOADV Kol 01 d1evdiveelg
OEOUEVOV KOl EVIOADV, IE GUUPOATKE OVOLLATA Y10l EVKOALO TOV TPOYPUULATIOTY].

To ovpPoiikd Assembly mpdypoppo TPETEL TPMOTO VO PETAPPOUCTEL OE YADCCO
unyovng amd Kamolov Assembler kor xotoémv vo ektedeotel. Ta macros (macro-
evtoAég) elvar yevdoevtorég Assembly ot onoieg petacynuotiCovror and tov Macro-
Assembler oe g akolovBio. eviodAdv Assembly kot iomg kot dAAmv macros. Ot

nePLocOTEPOL GUYYpovol Assemblers eivatl otnv Tpaypatikoétnto Macro-Assemblers.



Ot YA®ooeg LYNAOD EMTEGOV AMOTEAOVV TNV PLGIKT GLVEXELN OTNV e£EMEN TV
YAWGGAOV TPOYPOUUATIGHOD Kol NABAY Y100 VO 0VOKOL(PICOVV TOV TPOYPOUULOTIOTY|
OO AEMTOUEPELEG TTOL OEV ElYOV KOULE GYEON HE TO TPOYPUUUATILOUEVO TPOPANLLAL,
OAAG KO Vo SIEVKOADVOLV YPNOTEG OL OTOT01 JEV LYV AUEST emapn pe Assemblers
Kot 00TE VINPYE AOYOG VoL £OVV.

To Bacikd TAEOVEKTNUA TOV YAOGCOV TPOYPUUUATIGHLOD LYNAOD EMITEOOV €lval

OTL EMTPENMOVY GTOV YPNOTN Vo eKPpaletl (tpoypappatiCel) o

§§y(')pteuoug o€ HOPQES
elte Kovtd ota PaBNUOTIKA €iTE KOVTA GTN PLGIKT TOV . , €ElT€ OKONO KOl KOVTA

on AOoN ToV TPOPANUATOG TOV EKPPALEL 0 aAyOp1O OPAnuo Tov glcdyeTon

Y10 oynuo 1.1 diveton Sy
Extéleong evdg mpoypappotog.
VYNA0D EmMTESOV TO TTPE
(’) oTN cuvéyewl pmopetl va ypelaleton

o rpo<p060tn98i oTOoV nposns&spyamﬁ

0e16g KDOWOG TOAVOTOTA TEPEXEL KOl OVOPOPES
KEVOOUEVOV POLTIVAOV (LY. HOOMUATIKEG CUVOPTNGELS
Ov avagopég cedure 1 function calls) mpémet vo ocvvdeBodv pe tov
avtiotoryo kmdwko amd T PiProdnkeg (Léow Tov Linker), ®ote va katoAn&ovpe
OTOV EKTEAEGIHO KDOOKA. O KOOKOG 6€ EKTEAEGIUN Kot petafetr popen Umopel, pHetd
amd aitnuo Tov ¥PNoTN TPOS TO AEITOVPYIKO GUGTNUA (Kot TEAKE TPAS TOV pOPTMTN
Loader), va ekteleoBel amd tov LROAOYIOTH. X& KOMOEG Alyeg TMEPIMTAOGELS O

UETAYAWMTTIOTG Tapdyel Kmotka Assembly, omdte oty mepintwon oavty yperdleton

va kAnBei o Assembler kot 1 dwdkacio cuveyileTar OTMG TOPATAV®.



ENOTHTA 1.3 HAOMH ENOX METAT'AQTTIXETH

1600VVaLe, TPE bly). H dwdwkacio ¢ HETAPPOCTIKNG OLTHG
oK™ Tov oLV BG Ywpileton oe d1dPopeg Ppacels (phases),
(oeite 10 oM Oe @daon eivar por dwdikacio (UEPOG TNG GLVOAIKNG
HETAQPOONC) N OToia Taipvel €10000 KATOLOL LOPPT TOVL OPYLIKOV TPOYPALULOTOS KOl
TapayeL 6Ty ££000 KATO10 AAAT OVOTAPAGTOCN.

H mpot ¢don -Aextikdg Avorvtnig (lexical analyzer 1M scanner) ywpilet
YOPOKTNPES TNG APYIKNG YADGGOS (Tpoypdppatog) oe Aoywés opdadec-tokens. Ta
ovvnBéotepa tokens eivon AéEeic-kiewdwd (keywords) omwg DO 1 IF, ovouparta
petafintaov (identifiers) 6mwg Y 11 SPEED, copupoia tedectdv (operator symbols)
ommg = N *, ko ovpPora otiéng onwg mapévheon N kopupa. H é£odog tov Aextikon

Avodout eivar pio akoAovBio amd tokens mov dlvetar otnv emoOpEVN (AGN, TOL



Yvvtoktikod Avolvt) (Syntax Analyzer 7 Parser). Ta tokens pmopel va
TOPIOTAVOVTOL [LE AKEPALOVS KMOKES, T.Y. To DO pmopei va mapiotdvetal pe 1, 1o *
pe 2 kot o "identifier" pe 3. v nepintwon tov token "identifier" yperdleTon ko pio
devtepn mocdtTo mov kobopilelt mowdg amd Tovg identifiers Tov TPOYPAULOTOG
AVOPEPETOL OO TO GLYKEKPIUEVO token.

O Zvvtaktikog Avaivtig (Syntax Analyzer) opadonotei ta tokens 6€ GUVTOKTIKEG

dopéc. Ily. ta tpia tokens mov mapiotovv 10 A+B pmopet voopadorombodv og o

OUVTOKTIKT] O0OUN] TOv KoAeitor €k@poot (expression) eKppdoelg umopel va

opadomomBovv oe eviolég (statements). Xvyvd 1 cov oun Bewpeitar cav Eva

a6 évieda (operands) Kot pmwopodv va

Baowm owapopd UeTOED EVOLAUETOV

Bertidoetl TOV EVOLANECO KMOKO OGTE TO TEAMKO (Object)
TPOYPOLLLOL VO PEYEL O YPTYOPO. KOUT VO KATAAAUPAVEL AyOTEPO YDPO
GTI UV

H tehikn paon-Anuovpyio Koddwka (Code Generation)-mopdyet Tov TEMKO KOIKO,
(object code), amopacilovtag yio TIC BE0EIG PVIUNG TV OEOOUEVDV, OLIAEYOVTOG
KOOIKO Y10 TNV TPOSTELNGT KAOE OE00UEVOL KOl EMAEYOVTOG TOVS KOTAYWPNTES LE
ToVg omoiovg Ba yiver kKGOBe vmoloyioTikn TPAEn. Amotelel T dvokoAOTEPN (AoM

TPOKTIKA Kol OempnTIKAL.



IInyaio Ipéypappa

\ 4
Agktikn AvéAivon

A 4

Yvvtoktiky Avaivon

A 4

INUOCIOAOYIKY
Avdivon

[ivaxoag Zopporwov

Anpovpyia

Evéibuecov Kodko,

Beltictomoinon

Evéibueocov Kodiko,

v
Anpovpylo  Telucov

Kohdwo

\ 4

TeAuco [pdypoappo

Zyua 1.2 Ot pdoglg evog HETAYA®TTIOT



H dwyeipron [Tivakwv (Table-Management, Bookkeeping), dtatnpet mAnpoeopieg yio
TO, OVOUOTO 7OV YPYNCLUOTO0VVTAL GTO TPOYpappa, Ommg tomog (real, character
KAL), péyebog kot dAdeg. H puokn dopn| mov ypnoiponoteitot yio Tig mTAnpopopieg
avtég kaieiton [Tivaxag Zoufoiwv (Symbol Table).

O Xepiomc Aobov (Error Handler) kaAeitor kdBe popd mow.avayvopiletal kdmoio

avopoAio oto mpoypoupa. Exdidel dSwyvootikd W o Kot pvOpiler TIC

TANPOPOPIES TOV TPOPOSOTOVVTOL OO LK PACT) GE KaOe pdomn vo pmopet

va cvveyioel v dovield . Eivor Aoywm o LETOYAMTTIOT M

HETAPPOOTIKN Oladkocion va QTavel UEY ' a EG0PAAUEVAL

TPOYPAUUOTO VO OTOKOAVTTOVIOL 0o dvvatov
TEPLOCOTEPO AAON.
'Evag MetayAottiot)g Kot [ mopovv vo Bewpnbovv OTL




A&k, Avaivon
Zuvt. Avaivon
Inupoc. Avdlvon
Evdwap. Kadducog
Behktiot. Evé.
Kddwa

Iyaio Tpoypajpa

Avay.Mvipung

. Anp. Tehkov.
Kdduka

. Behtiot. Tel. Front-End
Kdduca

Evdiap. Kdd. Yrobetiknic Mnyaviig
E&opointg g
vofeTikNg

pnyovig

o 0 O

MetayAoTTioTng
Back-End

Atepunvevtig
Back-End

Awacbdvdeon

Extedéopo
TPOYPOUHOL

E&opoimpévn
exTédeon

Zyua 1.3. Ot Aertovpyieg HETAYADTTIONG Kol SLEPUNVEVOTG

10



11

1.3.1 IIEPAXMATA(PASSES)

Katd v viomoinom &voc MetayA®dTTiot] KOUUATIO OO L0 1] TEPICCOTEPES
eaocelg ovvovalovior oe évo mépacpa (pass). To mépacpa SwPdler to mnyaio
mpdypoppo M v €E000  TOL  MPONYOVUEVOL  TEPAGUOTOS, KOVEL  TOVG
LETAGYNUOTIGHOVG oV opilovial amd TIG PAGELS TOV, KOl YPAPEL TO OMOTEAEGLO GE

KATOl0 TPOs®PVO apyelo, To omoio evoeyopeEVmG O1aPale

%omé KOmolo €MOUEVO
népacpo. O aplBudg TV TEPAGUATOV KOl T O non v @AcEmV o€
TEPAGLLOTO, VTTOYOPEVOVTOL OO T GLYKEKPIUEVT] Y nyovn oty omoia Oa
Aertovpynoet o Metaylottiotg. Mepikég MG ol 68 wou PL/I
yperdlovior VO  TOLAGYIGTOV TEPACUAT 7 TPEYOLV  OE
VTOAOYIOTEG HE WIKPY UVAUN cLviOmg
eKelVOLg OV TPEYOLV GE LIOAOYIOTEG UEYO. nG. Axoun, 1o TEPICGOTEPQ

nepdopato evog Metaylottiotq 0PEV gyarvtepo ypdvo Yoo TNV

A
N IEPAXMATON

1.3.2 MEIQX
W
Anovpyeiton

TEPACLOL

Hoapdderypa 1 'Evog Assembler pmopel va €xet kdmolo. evioln] g
popong " GOTO L "n omoio mpomnyeitan kdmotlag evioAng mov £xet etikéta (Label) L,
n.x. L:ADD X.

'Evag Assembler 2-mepacudtov ypnoiomolel 10 TpOTO TEPUGLO Y10, VO EIGAYEL
otov Ilivako Zvuforwv o AMoto amd 6lovg tovg identifiers (etwkéteg (Labels)
EVIOAMV Kot ovopata dedopévov-petafintav) poll pe tig devbovoelg unyovig

(oxeTIKEG MG TPOG TNV OPYT] TOL TPOYPAUUOTOS) TOL TOVS avTioToovv. Katomy 1o

de0TEPO MEPAGHUO AVTIKAOIGTA TOVG HVIHLOVIKOUG KdKeS Aettovpyiag, dmwg GOTO,
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HE TO 1000LVOUA TOVG 6€ YAMGoo punyavhg Kot tovg identifiers pe tig devbovoelg
Hnxavng.

Amd v GAAn pepud évag Assembler evog-mepdopatog pmopel vo dnpovpynoet
éva "okeletd" e GOTO L kot va mpocsBécetl v d1evBvveon pnyovig e GOTO L
oe o AMoto evioAdv mov mpokeltol va mooproiobodv (backpatched) poAg m
dtevbuvon unyavng g emypaeng L yivel yvoot) otov Assembler. H Alota avt
umopel va "kpépetal” cov dopn dtacvuvoedenEvng Motag, amod o 0¢om mov oyetileton

>
UOAIC CLUVOVINGEL TNV

ovtal otnv L kot Badet

TPOYPOUUA COG , LETA TV LETAPPACT] TOL OO TOV HETAYAMTTIOTY|
€) Mo €0KOAOV (VKOALN VO KATAOKEVAGHEL) Kot O GLUVTPNGLUOV UETOYAWDTTIOTY|.
Mo amd Tt mMévie TopOmAvVE® TEPUTOOELS Oewpeitor 6Tl glvar 1 GOOTN;

A1T10A0YN0TE TNV ETIAOYT GG,

ENOTHTA 1.4 AEKTIKH ANAAYXH
O Asektkdg Avoivtig owPaler évav-évav Tovg YOPOKTPEG TOVL  OPYLKOV

TPOYPAULOTOS Kol TOVS ympilel o€ pio akoAovBio ATOMK®OV AEKTIKOV LOVAO®V TOL
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KaAoVOvVTOL tokens Kot oV To KoOEV TOPIGTAVEL L0 GEPA YOPUKTPOV TOV UTOPOVV
va daxelpilovion cav povadikn Aoyikn evotnra. I1.y. otnv evtoAn Fortran:

IF (5.EQ.MAX) GO TO 100

avayvopilovrol Ta okt® tokens:

IF, G 5, .EQ., MAX, ), GOTO, 100

Kd&Be token amoteAeitar amd 600 aroryeio, Tov TOmO (type) kot v Tipn (Value) tov n

omoio umopel va etvar kevn ylo kdmoto tomo (.. cvuPora otiéng, keywords).

¢ avikovv oto 1610

yel gite KAT® amd TOV

oken 10 omoio pumopet va €yet

ZUVTOKTIKO AVOALTY KO TNV

"

¢ apyng Tov emduevov token petd amnd ta "IF", "(" wov
Bempovpe OT1 avayvoplodel and tov Aegktikd Avoilvty Kot otalel oTov

YUVTOKTIKO AvaAvT

Apaotnpuotnte 1 / Kepaiaro 1

IMa va avayvopiebel 1o "5" cav token o Aektikdg AvaAvTiG TPEMEL Vo YAEEL TOVG
YopoakTnpeg Pt kot tov "Q". Mropeite va e€nynoete yoti;

O Aektikog Avorvtig avayvopilovtag 1o "S" PAEREL TOV EMOUEVO YOPOKTNPO VO

etvan M tekeia ", dpa dev umopel vo KoTtoANEEL oV TPOKELTOL Yol TNV OKEPOLOL

otafepa "5" N yio Vv Tpaypatiky otabepd "S.", Tpoywpdlel ETOUEVMOG GTOV ETOUEVO
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yopokmpa "E" kot tdpa €xer pumpootd tov v ovuPorocepd "S.E". H
ovpPorocelpd avt) eivar mbavod va eivor pa Tpoypotikny otabepd oe ekBeTikm
HopON 0pKEl 0 EMOUEVOS XOPaKTAPOS va eivar Tpoéonuo (+-) 7 yneio. Ipénet Aowrdv
va 010PBAcel Kot Tov ETOUEVO YapaKTNpo TPV KataAnéet yioo Tov Tomo tov token mov
npoonadel va avayvopioet. 'Etot, dafalel vroxpewtikd Kot tov yopaktipa "Q" yi
VoL avoyveopioetl TeEMkd 0Tt TpOKELTaL Yo, TNV oképoto otabepa "S".

Metd v avayvapiorn tov "5" o deiktng tov Aektikov Avaivtr| deiyvel Tnv tedeia

tov EQ, xou emotpépel otov ZuviokTikO AvaAvti To pt : tOmog "constant"

(otaBepd) ko Ty "5" M éva deikt otov Ilivaka Zv

Metd v TANPN avoyvapion e EVIOANG oo ALT M CEPA TOV
tokens powaet pe v eéng:
[if, ] [, ] [const, 341] [eq, ] [id, 7291 [ ), ][
ivel ™V oyetikn Oéon oTov

pieg vy TG otabepéc, TIg

H 6evopun se Tree — Aévdpo Aviyvevong) m.y. g ékppaong A/B*C

4

&xel 00O OLVATEC aoctdoelg (o) kot (B) EMua 1.4). To mow and 11 dvo OBa
ypnoorombet  givor  cuvdptnon TV TPOSYPAPDOV TNG YADOCOS KOl TO
OULYKEKPLUEVO, TNG GVVTOKTIKNG dOUNG TG YADooas. AkpiBéotepa, ivor cuvaptnon
NG TPOTEPOLOTNTAG KOl TPOCETOIPIOTIKOTNTAG TOV TEAECTMV OMMG ALTEG EKPPALovTon
pHéco amd TV TLMKY ovvtaln TG YA®ococ. Xto oynua 1.4 1o (o), M ékepaon
vroAoyiletan cav A/(B*C) evad oto (B) cav (A/B)*C. To () eivar cwotod pe don v
ovvtaén g yAwocag APL, kot 1o (B) AdBog. Evd pe faon v cvvtaln g yAdccog

Fortran 10 (a) eivor AdBoc xou 1o (B) eivan ocwotod. 'Onwg B dodue apydtepa ot
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context-free ypoppotikég (grammars) ivor 1010{TEPO YPNOUES YO TOV KOOOPIGUO
CLUVTOKTIK®V dopdv. Kot akoun, ivar Suvatdv yio GuyKeKPIUEVOVS TOTTOVG context-
free ypoppaTIKOV, VO KOTOGKELOGOOLV OULTOUOTO Ol OVTIGTOYOlL XVVTOKTIKOL
AvoAvtég. to oynua 1.5 eaivetor 1o Aévopo Aviyvevong g EVTOANG

lif (5 eq MAX) goto 100

, Lépog tov mepieyopévov tov Iivaka XZvuBoriov kot to

tokens.

ENOTHTA 1.6 AHMIOYPI'TA ENAIAMEXQOY KQAIKA

H o¢don mc omuovpyiog evordpecov kmoka petaoynuoatitet 1o Aévopo
Aviyvevong (parse tree) o€ Lo AvamopAcTaGT TOL 0PYKOD TPOYPAUUATOS GE KATOLN
EVOLOUEDT] YAMDGOOL.

0O Koowog tpraov Aevddvoemv (Three-address Code), givor pio dnpo@iing
HOpON EVOLAUESTC YADGGAG, OOV L0 TUTIKY EVTOAT £XEL TN LOPON:



16

A:=BopC
Mivakag Xoppoimyv statement
341 | const, integer, val=5 If - Statement
554 | label, val=100 if ( relation ) Statement

729 | id, integer, val= ' MAX'

N

expr rel-op expr goto label
‘% PN 43 L %W

.

Tokens: [if, ] [(, ] [const, 341] [eq, ] [1d, 729] [), ] [goto, ] [label, 554]

y
Yymua 1.5. Aviyvevon g evroing if (5 eq MAX) goto 100

N o

.

omov T kot Ty eivat ovopata mpocwpvedv petafAntav. Akoun n evoldeon yAdcooo
ypewbletar va €xel ko omAég eviodég JMP (1 GOTO), vrnd ocuvbnkn ko yopig
ouvOnkn, m.y. if A relop B goto L). YynAdtepov emumédov evrorég tomov WHILE-
DO, 7 IF-THEN-ELSE, petoppdalovtor oe yopnAOtepeg €VIOAEG GLVONKING

(conditional statements) Tpidv-dev0HVEWV.

Hapaoerypa 2 / Ke@. 1 H axdérovdn evror WHILE,
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While A>B & A<=2*B-5 do A:=A+B;

&xer v €€Ng avtiototyia og oelpd amod tokens:

[while, ] [id, nj ] [relop, >] [id, ny ] [comprelop, &] [id, n| ] [relop,<=]
[eon, n3 ] [*, ] [id, n ] [-, ] [con, n4] [do, ] [id, ny J[=:, ][id,ny ] [+, ]
[id, np ][5, ]

To Aévdpo Aviyvevong yw v TOPOATAV® EVT HILE eivon avtd tov

€V0ONG OE EVOLALEDT

ovolaleTol GTo

O1 mep1o60TEPOL METUYAMTTIOTEG deV dnovpyovv Aévdpa Aviyvevong dueca, aAid

ONUIOVPYOLV TOV EVOLAUEGO KMOKA KOODS TPOYWPEEL 1] GUVTAKTIKY AVAALGY).
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stat
while-stat
N
while condition do stat
//7\
condition & condition assignment
N\ /
relation relation
/TN
expr relop expr expr relop expr | id(A) expr +  expr

id(A) > idB) id(A)

id(A) id(B)

Zyqua 1.7. Aévdpo Aviyvevong yuo v evtoa; WHILE
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ENOTHTA 1.7 BEATIXTOIIOIHXH (OPTIMIZATION)

H @don ¢ Pertictonoinong dev vdpyel oe dGAovg Toug Metaylmttiotég map' ot
propel Kot vo, SITAAGLAGEL TNV TOYVTNTO TOL TEAIKOD TPOYPAULOTOC.

Tomukn Pertiotomoinen (Local optimization) pmopei va epappoctel otov
EVOLAUECO KMOKA TOL ZyNuatog 1.6.

H oxoiovbia:

if A> B goto Q2
goto Q3
Q2:
umopel va avtikatacstadel and v £vio
if A <=B goto Q3
Q2:
M akou”n o GNUOVTIKY PEATIC
TOV EKPPACEDV, T.X. 1| EKYDPNON:
A[l] :=BI[I] + C[I]

€' O0cOvV M UV

TOYOTNTOG OTO TOL LLOG KO OVTO KOTOVOADVOLV TOV TEPIGGOTEPO YPOVO

uéosa oe Ppdyovc. VTN AVoN gival va peTokiynBovv ot voAoyiGpol Tov divouv
movto 10 1010 amotédeopa péca otov Bpoyo, £E® kot akpimg mptv and tov Ppodyo. Ot

vroAoyiopoi avtoi ovopdlovtat loop invariants.
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ENOTHTA 1.8 AHMIOYPI'TA KQAIKA (CODE GENERATION)
Yav TopAdEyo 6TV OACT ALTY, 1 EVIOAN evoldpecov Kbodwka
A:=B+C (1)

umopel va petappactel otov €ENg Kodwa unyavng:

LOAD B
ADD C )
STORE A

Apaotnprommra 2 / Kepaioro 1

Muw tétolr OpmG HETAPPACT TOL EVOL

umulator Ko ™mg "emduevng

£ LOAD xot STORE pévo

mepeyopevo tov Katoyopntov

"

xpNong" twv ovopdtwv (identiﬁe
otav yperdlovral.

Me avtég tig vmobé i g umopel va KatookevocsOet

ogv £yl emoOpevn o1 PThYVO:
ADD C
STORE A

(Y) @GAlot cuvovacpol ivorl dvvarot.

Y& évo VTOAOYIOTN HE AYOUG KOTOY®PNTEG VYNANG TovTNTaG, O Anuiovpyog

Kodwa Ba tpocmadnocet va kdvel Ty PEATIOTN P1OT| QVTOV TOV KOTOYOPNTOV.
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ENOTHTA 1.9 ATAXEIPIXH ITINAKQN KAI XHMAXIOAOI'IKH
ANAAYXH

'Evac Metaylottiot|g ypetdleton va datnpel mAnpopopieg yioo O o ta dedopéval
nov gpueavitovtar oto mpdypappo. [y, av o petafAnt mopiotdvel Evav integer 1
real opOuod, to péyeboc evog Array, 10 TANOOC TOV TAPAUETP®V  EVOC
VIOTPOYPAUUATOG K.A.TT.

O TAnpoopiec aVTEC GLAAEYOVTOL KOTE TIC OPYIKES PO -Aextikng Avélvong

Kot ZUVTOKTIKNIG AvdAvong - eilcdyovtol otov [ivaka X WV, Kot EXoVV d18Ppopeg

va petatpénel tov A og tomov real, aMw’aﬁg
Yo VoL avapEPEL To AaBog PiENG TV rt')n(nvf%%

H napamdve Aertovpyio evid
Analysis) n omoia epapuoleta

OTOTEAECUATMOV, GTOV EAEYXO TOV

MetayAotTiomg VYEL KATO10 AAB0G, TPETEL VO TO AVAPEPEL GTOV OLOYEIPIOTY|
LBV o omofog eKkdidel khmoro pnvopa. AkOun o MEeTayAoTTIoTG TPEMEL vV
TPOTOTOMOEL TNV €{6000 NG PAong otnv omoia epgoviotnke 1o AdBog, ®ote M

teAevTOi0 VoL LTOPEGEL VOL CLVEYITEL KOVOVIKGL.

'Aoknon Avtoo&roroynonc 4 / Keo. 1
Evtomiote kot d1opbdote Tt AGOn mov vmdpyovv o6to mopakdtw keipevo. "O

AekTiKOG Avalvtig daalel To apyKod TPOYPOLO GOV £VO, GOVOAO YOPUKTIP®V KOt
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EMOTPEPEL TOVG YOPOKTIPES OLTOVG GTOV XLVTOKTIKO Avoivtn. H doviewd tov
2VVTOKTIKOD AVOAVLTH, HETA TNV ZNUOCLOAOYIKN AvdAvor eivol va opadOTomGcEl
TOVG Yopaktpeg o€ tokens kot to tokens 6€ GUVTOKTIKEG OOUEG COUOOVA HE TOVG
CUVTOKTIKOVG KAVOVEG TNG YPOUUOTIKNG Kot Vo TapAa&el ToV EVOIIUECO KOOIKO, VIO

LOPPN CLVTAKTIKOD 0EVOPOV, amd 10 omoio Ba Kataokevashel 0 TEAMKOS KMOWKOC, O

omoiog 61N cLvvE ELN Umopel ko va, Bedtiotomombel, and Tov peTayAwttiot".

AvoAvtdv (Scanner Generators)
Avoivtov (Parser  Generators), ot omoiot
otepn aflomiotion omd TOvg XVVTAKTIKOUS AVAALTEG TOV
Katookevalovtot ' ue to yépt'.
3. BomBeteg yuo Code Generation.

Yuyva évag Compiler-Compiler dwaféter pio vynAod emmédov yADGGGO Yo TOV
evoldpeco kmowka, tov Assembler, 1 tov kddwo pnyovic. O xpnomg ypaoet
pPOVTIVEG G' AT TN YADGGO KOl 6TOV TEMKO METOYAMTTIOT] Ol poLTIVEG KAAOVLVTOL

OTIG KOTAAANAEG OTIYHES OO TOV AVTOUATO SN ULIOVPYOVUEVO ZUVTAKTIKO AVOALTY|.
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ENOTHTA 1.12 BOOTSTRAPPING

'Evac MetayAottiot|g yapaktnpiletal omd Tpelg YAOGGES: TNV TNyoio, TV TEAKN
Kot TV YA®coo otnv omoia givar ypappévoc. Ot YAOooes avtég pmopet vor elvor OAeg
dwpopetikéc. Ily. évag MetaylotTioT|g umopel va TpEYel 68 KATOLL U yovn Kot vol
mopdyst telMkd kodka (Object Code) yio pa GAAN pumyovn. Avtdg koaieitor Cross-

Compiler kot mapodeiypato TETo1mV VIAPYOLY GE HEYAAN cLETLATA (UNYAVES) TOV

mopdyovy Kodwka Yo va tpé&et oe pikpotepa (m.y. o PC

pnyovi A.

IMa v mapakdTo culntnon ypnoor

S.A
v A éva "ukpd" Metaylottioty ~ A o0 onoiog

LA CLA

Koatoémy ypdoovp MetaylotTiot) SL 610 vrocvvoro S g L. 'Otav o SL
SA

nepdoel amd tov A mov Tpéyer ot unxovy A, 10 amotélecuo eivol &vog
LA

MetayA®TTiotg Ca Yo oAOKANPN TV YAdocoa L mov umopel va tpéyel ot
pnyovy A.
Aworypoppotid:
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H dwndwocio avtr umopei vo emavoinedel

Kol VoL LEYOADTEPO VTOGHVOAO TNG YAMGCO

Vo €(ETE OMOKTNOEL Lo

ETT
»
TOPPUCTEG KOl EOIKOTEPA O1

etvor o1

KOPL0 AOYO oG EVILOPEPOLV.

L TG OVOQEPULLE GOV “‘QPAGELS’ Kol 01 omoieg etvat ot eENG:
AEKTIKN]  avAAvom, VTOKTIKT] OVOALGT, ONUOGLOAOYIKY avdAivon, onpovpyia
eVOlAIEGOV KOOWKA, PeATioTOMOINGN EVOLAUEGOL KMOWKO, Kol Onpovpyio. TEAKOD
Koowa. Emeidn ot dpactnplomreg autég av yivovtot po-po xBapivouy mapa ToAD
TOV XPOVO TOL OMOLTEITOL Y10l VO OAOKANP®OEL 1 dladtKaGio LETAYADTTIONG, El0OLE
TOG WTOPOVUE VO EVOOUOTDOCOVUE TIS OpaoTtnploTTeS avTég (QAcelg) o éva M
TEPIGGOTEPU ‘TEPAGUOTA’ KAVOVTAG XPNOT TNG TEYVIKNG TS ‘omicBoumdimong’. Tnv

TEYVIKN VTN TNV €ldate va gpapudletal otny mepintmon evog Assembler.
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Eidote emiong v  Oopkn kol AEITOLPYIKN  S0QOPE  OVAUEGOH  GTOVG
HETOYAMTTIOTEG Kot TOVG Otepunvevtés. Eidate onAadn Ott amd amoyr Ooung
UmopovpE vo. Bewpnoovpe OTL KOL Ol OLO OMOTEAOVLVTOL OO SVO TUNUOTH TO
‘eumpdcOio Tuqua’ kot to ‘omicOio Tpuqua’. To eumpdcblo TuNUO Kol OTIS VO
TEPIMTOCELS eKTEAEl TIG 101G Agtovpyieg Kol KATOANyEL ot Omuovpyio Tov

‘evOlapEecoV KMOKa VIToBeTIKNG Unyoving’ (VtoBeTikov voAoylotn). Avtifeta o pev

Moo dnpovpyel Tov

»

Khvel eEopeimon g

omicO10 TUNHO TOV HETOYAMTTIOTH OO OVTOV TOV EVOLAUECO
TEMKO KOOwKo, To 0 omichio Tunuo tov dlepunv

VIOOETIKNG UNYOVIG KOl EKTELECT) TOV EVOLAUEGOV

TOV ‘0évOpmVv aviyvevong N He ‘K > (Ko TaL dvo pmopeite va

b , ,
NG VIOOETIKNG UNYOVIG ).

Endve og avtdv t j X VIaL Ol ToPEUPAGELS TOL OPOPOVV TNV

To. Oswpnoete cav pop

npdcobeon emmAéov KOOKO Yoo TNV

OO, PNYovnG amd Tov EVOLAUESO KOO AapBdvovtog
KTOVIKT” TOV "oToYevdpEVOL’ voloyiotr. H ‘dwyeipion’
Aertovpyieg TOGO HETAYADTTIONG OGO KOu TNG Olepunvevons. Avtég oev
avVaQEPOVTOL GOV EEYMPIOTEG PACELS AAAE Gav dlepyacieg ol omoieg yivovtan o€ kdOe
pio amod T PAGELC.

Axoun, pnabate Ko 0t VdpPyoLVV KAmoln epyaAieion Ta omoio pag Ponbdhve otnv
KOTOOKELT] UETOYAMTTIOTAOV KOl OEPUNVELTAOV KOL TO ONOI0L OVOPEPOVTOL GOV
"YEVWNTOPES' AEKTIKOV KOl CUVIOKTIK®OV avoAvt®v. Téhog, €idate Kot puo €101Kn
TEPIMTOON OOIKAGIOG KOTAOKELNG €VOG UETOYAMTTIOT 1 OTOI0 OVOPEPETAL GOV

‘bootstrapping’.
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Amavtiogls Aokieemv Avtoaélordynong tov Kepaiaiov 1
Anavtnon 'Aoknong 1

Amd dmoymn dopng, €vag HETOYAMTTIOTNG KOl VoG OEPUNVELTAG UTOPOVV Vo
BewpnBovv 611 amotehovvion and 6vo Eexmwplotd Tuuata, To eunpdcbio (front-end)
kot 10 omicBo (back-end) tunuo. To eumpdcobio tpuqua eivarl 1010 kol ot VO

neputdoels. 'Onme, to omicho pépog evog depunveotn, nvevet / extedel v

eVOlApEDT) LOPOT KOJIKA 1) OTtoia TapnyOn and 10 eun 0 UEPOG TOV, EVD GE €val

ev glvatl n oot O10TL EVD
(KOIKaG-0p1OUOC EVIOLDVY) 0
LETAYAOTTIOTAG €V TOUTOS O OTO  amavinong (y) dniadn va
emrayvvlel o ocvVOM %( pOYpPapUATOC Oamd  TOV
LETAYAWDTTIOTN.

B) Acoardg 1 tvou €161 T0 poMoto cvpfaiver, OnAladn yoo va

EMITLYYAVETOL TTIGTEG Ol 00101 KAVOLV T AYOTEPQ SLVATOV TEPAGLOTO

OV OTIC O1APOPES ECMTEPIKES LOPPES TOVL TPOYPAUUATOC GOG.

0) Av emiéEote auT TNV AmAVINGY, TOTE HUAAAOV EYeTE UTMEPOEYEL TOV YPOVO
LETAQPOONG LE TOV XPOVO €KTEAEONG €VOC Tpoypdlppatoc. O ypovog HETAPPOUONS
oyetileton pe TV HEI®ON TOV TEPAGUATOV EVA 0 XPOVOG EKTEAECOTG GYETIETON LE TNV
omapén N U s edong PertioTonoinong evog HETAYAMTTIOTN.

€) Av emdé€ate avtn TV omdvinon pHaAlov dwfdoate emumoOroio Kot Thavov va

TPENEL Vo, pehetnoete emmAgov kot TV Ogpoatikny Evomra "Teyvoroyia Aoyiopikov".
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Andavinon 'Acknong 3

[Mo ™mv mopamdve £KEpacn UTOoPeElc Voo KOTOOKEVAGES TO TOPOUKAT® OVO

TovAdyIoTOV dEVOpa aviyvevong. T1.y.

expr expr

expr expr

mv ovviaén UG YAOOoOG

TPEMOVV TNV KOTOOKELY] £VOG UOVO

S1popoduEevES Yp( ¢ KATOAANAEG Y10 TNV KOTOGKEVT] LETOYAWDTTIOT.

Anavtnon 'Acknong 4

210 Kelpevo avtd vrmapyovv cofopd Kor Aryotepo cofopd Aabn. H opdon
"EMOTPEPEL TOVG YAPUKTNPES OLTOVS GTOV ZVVTOKTIKO AvoAvtn ", mepi€yet éva ToAD
coPapd AdBoc. O AektikOG AVOALTNG dgV EMOTPEPEL YOPOKTNPES OAAG, tokens T
omoio givol KMOKOTOMUEVT] HOPPY] TOV AEKTIKOV dOUDV TNG YADOOOHG KoL T OToio

AVTITPOCHOTEVOLV EV YEVEL GUVOAN, YOPOKTNP®V OUASOOTOMUEVE OO TOV AEKTIKO
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Avoiovt pe Baomn toug Aektikovg Kovoveg e ypappatikng. Agbtepo coPapd Aabog
elvar n epdon "... petd v Inuoactoroyikn Avaivon". H Inuoacioloyikn Avaivon
axolovBel TV Xvvtaktikn AvdAvon Kot dgv Tponyeitol avtig. AtyOTEPO OMULOVTIKO
AGBog etvar n epaon "... VO HOoPPN ZVVTOKTIKOV AEVOPOVL... ", eV T0 cwOTO givat
"og Kamola evoldpueon popen OGS TPLAdeS, TETPAOES, KMIKaG postfix , 11 Aévdpov
Aviyvevongc.

[Ipocoyn emiong, ot Sudkpion petald ZVVTOKTIKOV

Aviyvevonc. Ta Zvvtaktikd Aévopa ivorl SLopopeETIKA o évopa Aviyvevong.



