E3nkoBu npouecopun. BbBegeHune



E3nKoB npouecop

E3nkoBMAT npouecop € nporpama, KosiTo 4eTe
nporpama, HanmcaHa Ha eduH e3uK (8x00eH e3UK) U A
npesexga (TpaHcnupa) B eKBMBArieHTHa nporpamMma Ha
apyr e3nk (U3X00eH e3UK).

BaxxHa pons Ha e3nKoBUSI NpoLecop e ga perncrtpupa u
n3Bexaa CboOLLEHNS 3a rpeLlkn, OTKPUTU BbB BXoaHaTa
nporpama rno Bpeme Ha TpaHcnauusaTa.



ROMNKUAATOPU U MHTEepnpeTaTopu

* “KomnunupaHe”

— TpaHcAMpaHe Ha nporpama, HanucaHa Ha BXOAeH
€3nK, B CEMaHTUYHO €EKBWUBAJZIEHTHA MpPOrpama Ha

BxogHa
nporpama

CbobLieHns 3a rpeLlKkn N3xon



AKO unsxogHarta nporpamMa € Wm3NnbJiHMMa T1porpamMa Ha

MalUMHEH e3uK, TS MOXe pJa ©Obae crapTupaHa oT
notpebuten 3a o00paboTBaHe Ha BXOAHUM OaHHU W
reHepupaHe Ha pesynraTu

| -

mput —= Target Program [ output




VIHTepnpeTaTop

MHmeprnipemamop e apyr Bua e3ukoB npouecop. BmecTo
[a TreHepupa Wu3xogHa nMporpamMa WHTEPNPeTaTopbT
OVUPEKTHO WU3MbMHSABaA onepauumTe, 3adafleHn BbB
BXOJHaTa nporpamMa ¢ BbBe4eHN BXOOHWN AaHHMW.

sotrce program +
[nterpreter = output

mput *I_




ROMNUAATOPU U MHTEpnpeTaTopu

(NnpoabnkeHune)
* “UnmepnpemupaHe”

— U3nbaHeHMe Ha onepauuute OT BXOAHATa
nporpama

Source
Program

> Output

Input

Error messages



Komnunatopu n HTEpnpeTaTopu
(cpaBHeHuUe)

« Komnunatopute reHepupaT nporpamn, KOUTO ce
M3NbNHABAT MHOrMO No-6bLpP30 B  CpaBHEHWE C
nporpamMmmuTe, U3MbHEHNE OT MHTEPMNPETATOPM.

* WHTepnpeTaTtopuTe nNpegocTaBAT No-Aobpa AnarHoctmka
Ha TpelwKkn B CpaBHEHME C KomnunatopuTe, 3alloTo
N3MbIHABAT NporpamMara oneparop no oneparop.



XnbpuaeH KomnmnaTop

XnopugHute KOMMNUaTopu KOMOUHUpaT KOMMNuUnmpaHe 7
nHTepnpetnpaHe. [lpumep 3a xubpuaeH KoMnunaTop € €3UKOBUAT
npouecop Ha Java. BxogHata nporpama MbpBO Ce KoMnunmpa Ao
MeXOuHeH Kogd, Hap. 6baum kod (bytecode). bant KogbT B nocrneacrTene
Ce WHTeprnpeTtuMpa OT BMUpTyanHa MawwumHa. OcHoBHata nonsa e, 4e
BEOHBX KOMMNUNMpaAH Ha efHa MalwunHa, 6anT KoobT MoXe ga Obae
M3NbJIHABaAH Ha BCHAKa Apyra MaluuHa, pasnosarailia Cc BupTyanHaTta
MalluHa Ha Java.

SOUTCEe Programm

Translator

——
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input  —e Machine i



O6LLa cxema Ha e3UKOB npouecop
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3a cb3gaBaHe Ha M3Nb/HMMA U3XO4HA nporpamMa ca HYXXHW  CrnefHuTe
CUCTEMHM cpeacTBa (NporpaMHN MHCTPYMEHTH):

« [lpenpouecop (Preprocessor) - lNpenpouecopbT 0beanHsaBa NporpamMeH Kog
OT pasnuyHM MOAYNKU, CbXpaHsaBaHM KaTo otaenHun damnose. Moxe fga
npeobpasyBa KpaTkn nporpamHu dpparMeHTn, Hap. Makpocu, B onepartopu
Ha BXo4HUS e3uK. [NpenpouecopbT Moanduumpa BXxoaHaTa nporpama.

« KomnunatopbT — KoMmnunatopbT reHepupa nporpamMeH Kog Ha acembnep,
3allOTO aceMOnepHUAT Ko € MOo-JIeCeH 3a reHepupaHe M 3a TpacupaHe
(debug).

« Acembnep (Assembler) — l'eHepupa MalUMHEH KO, KOUTO € NpeMecTBaeM B
aZlpeCHOTO NPOCTPAHCTBO (OTHOCUTESTHN apech).

« CpBbpsBawa nporpama (Linker/Loader) - [lo-ronemute nporpamu
OOMKHOBEHO ce KoMnunupaT Ha OoTAeriHM 4acTtu. B pesynTtaT ce Hanara
npemMecTBaeMUAT MaLlUMHEH Kog a Obae cBbp3aH C ApyrM npemMmecrtesaemMu
00EeKTHM 1 BMbNuoTeyHn cbanrioBe 3a nosiydaBaHe Ha KOO 3a U3MbJIHEHUE
OT OadeHa MawumHa. Cebp3Bawara nporpama (linker) nanbnHsBa T.Hap.
pesonupaHe Ha BbHLIHM afpecu, T.e. HacoyBa agpecute OT JadeH Moayn
KbM BbHLWHW Moaynu. 3apexpawara nporpama (loader) nosnumoHunpa
BCUYKM N3NBIHUMKU 06EKTHM hannoBe B NaMeTTa 3a U3MblIHEHME.



CTpyKTYypa Ha KOMNUAATOP

[lpouecbT Ha KOMMNUIMpaHe YCNOBHO NpeMWHaBa Mnpe3 [ABa
eTana : aHanu3 u cUHmes.

« aHanus - [lpoBepsaBa BxogHaTa nporpamMma 3a CbOTBETCTBUE C
rpamaTmyeckaTa CTPyKTypa Ha €3MKa M cb3gaBa MeXAUHHO
npeacrassHe (MexanHHa doopma) Ha nporpamara. 1o Bpeme
Ha aHanusa Cblo ce cbbupa uHpoOpmMauus 3a BxogHaTa
nporpama, KOsiTO Ce CbxpaHsBa B T.Hap. CAMBOSIHa Tabnuua.
Tasu Tabnunua 3aegHo ¢ MeXxauHHaTa popma ce manpawia 3a
CUHTES.

« cuHTe3 - CuHHTE3bT MNoOCTposiBA M3xoOoHa nporpama oOT
nonyyeHnTe MexamHHa doopma n cumMmBoriHa Tabnuua

UecTto aHanmm3bT ce Hapuda front end Ha komnunartopa, a
cuHTe3bT back end.



« PasrnepgaH B gertavnu, npouecbT Ha KoMnunupaHe ce
N3NbIHABA KaTo NOCNEeO0BAaTENHOCT OT €Tarnun, BbB BCEKU
OT KOUTO edHO npeacraBsaHe (egHa dpopma) Ha BxogHaTa
nporpama ce TpaHcdopmmpa (npeobpasyBa) B Apyro
npencraBsaHe (apyra goopma).

« Ha npakTtuka HAKONKO eTtana mora ga 6vaat rpynupaHu
(0beagnHeHn).

 CumBonHaTta Tabnuua, KOATO CbxpaHaBa WMHJOpMaLUA
3a usnara BxogHa nporpama, ce M3rnoni3sa BbB BCUYKU
eTanu Ha KoMmnunartopa.
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Jlekcunyeckm aHanus

JlekcnyecknaTt aHanusaTop 4YeTe NOTOK OT CMMBOMU, CbCTaBALLM BXoLHATa
nporpama wn obeanHsiBa CcUMBOMUTE B MOTOK OT  3HaA4yelm
nocnegoBaTeniHoCTW, Hap. nekcemmn unu gymm (tokens). 3a Bcsika
riekcemMa nekcuYecKUdaT aHanmsaTop reHepupa gBovka CTOMHOCTW:

<Krac Ha nekcemarta(token-name), ctonHocT(attribute-value)>
Krnac Ha nekcemaTta ce nanonssa npu CUHTaKTUYHNA aHann3

CTOMHOCT CO4YM KbM eneMeHT OT CMMBOMHaTa Tabnuua. MHdopmaumaTa
OT CMMBONHaTa Tabnuua ce u3nonssBa MNpM CEMaHTUYHUS aHanmM3 U
reHepupaHe Ha Kof.

[ToTOKBbT OT NekcemMn ce u3npalwa KbM crnegBalins etan — CUHTaAKTUYEH
aHanus.

JlekcemnTe ce HapuyaT CbLLO CUMBO/IU Ha PeYHUKa Ha e3uKa.

[Mpnmepun 3a nekcemun, pasno3HaBaHM Ha eTarna Ha NeKCcU4ecKkns aHanus:
- WpeHTudunkatopm — nocrnegoBaTenHOCTM OT OYKBU N Lndopu

- Yucna — nocnegoBaTenIHOCTM OT LUndpu

- Onepartopwu/pasgenutenn — NOCMNeOOBATENHOCTM OT  crneuuvanHu
CUMBONU



CuHTaKkTn4yeH aHanums

[TOTOKBbT OT nekcemnm ce npeacrtaBa BbB oOpMa, KOATO
OTpassiBa CMHTAKTUYHaTa CTPYKTypa Ha BXxogHaTa nporpamMa u
No3BoOnsiBa NECHO pasno3HaBaHe Ha Tas3u CTpyKTypa. To3u
eTan ce Hapuya cuHmakmu4eH aHanui3 (Wnn napcupaHe -
parsing) .

CUHTaKTUYHNAT aHanusatop (parser) manonssa KrnacoBeTe
nekcemun, nNONyyYeHM OT JIeKCUYeCKUsa aHanuasaTtop, 3a
NOCTpOsiBaHe Ha [ObpBOBUOHO nMNpeacTaBsHe Ha BXxogHaTa
nporpama, onuceallo HenmHaTa rpamaTnyecka CTPyKTypa.

TunnyHoTO NpeacTaBsHe e BbB BMO HA CUHTAKTUYHO AbPBO, B
KOETO OafdeH npeacraBsa onepauuns, a HeroBute HacrnegHuum
nucTta npegcrtaeBnsaBar  aprymeHTuTe  (onepaHauTe) Ha
onepauusTa.

[NonyyeHoTO CUHTAKTUYHO ObPBO, oTpa3saBaLLo
rpamMaTMyeckata CTPYKTypa, ce Wu3rnonsea OT creasawuTte
eTann Ha KoMmnunatopa 3a ceMaHTUYeH aHanun3 1 reHepupaHe
Ha n3xogHa nporpama.



CemaHTun4yeH aHanums

CeMaHTUYHMAT aHanua3aTop W3MNon3Ba CUMHTAKTUYHOTO ObPBO W
NHpopmauuaTa OT cumBonHata Tabnuua, 3a ga npoBepu ganwu
ceMaHTuKaTa (CMUCBbNbT) Ha BXogHaTa nporpamMa CbOTBETCTBA Ha
nedUHULMNTE Ha BXOAHUSA e3uK. CeMaHTUYHUAT aHanu3aTop CbLLO
cbOMpa wuHdopmMaumMsa 3a WU3MNoN3BaHUTE TUMOBE [JaHHU U S
CbXpaHsiBa B CMHTAKTUYHOTO ObPBO UMM B CMMBONHaTa Tabnuua 3a
nocneaBallio U3rnona3saHe Npu reHepMpaHeTo Ha KoA.

BaxXHa 4YacT OT CeMaHTUYHMA aHanmM3 e npoBepkaTta 3a
CbBMECTMMOCT Ha TWUMOBE, MPU KOATO KOMMUMNATOPBLT MpoBepHABa
Oanun BCeKW ornepaTtop uma onepaHam ot npasuneH tuvn. [pumep: B
NOBEYETO MNpPOrpamMHM €e3uuUu MHOEKCUTE Ha MacuB TpsibBa Oa ca
LEenoYmncrieHn ctomHoctn. CrniegoBaTterniHo KOMNUMaTopsT TpsibBa aa
perucTpupa rpeLlka, ako 3a MHOEKC ce 13nons3sa Heusno 4Y1cro.



[ eHepunpaHe Ha MeXXauUHEH Koa

Cnen CUHTaAKTMYEH M CEMAHTUYEH aHanu3 Ha BXodHaTa
nporpama MHOro KOMMNUaTopu reHepupar MeXOUHHO
npeacrtaBsiHe Ha rnporpamara, KOeTo ce Hapuda Kop 3a
abcTpakTHa (BUpTyanHa) mawuHa. To3u kog Tpsibea aa
N3NbIIHSBA ABE BaXXHN N3NCKBaHWUSI:

« TpsibBa ga O6bae neceH 3a reHepupaHe;

« TpabBa ga Obae neceH 3a TpaHcnMpaHe B KO 3a
OafleHa peanHa MaluuHa.

EAQHO 4ecTo m3non3BaHO MEXOWHHO MpeactaBdAHE € Tpu
agpeceH koa. Ton npeacrasnsiBa rnocneanoBaTefiIHOCT OT
acemMbriepHM WHCTPYKUMM C TpW orepaHga 3a BcsKa
NHCTPYKLUA.



OnTummn3saumna Ha Koaa

« OnTuMmM3aumaTa Ha nofyyeHusa MallMHHO HEe3aBUCUM
Koo ce onuTBa pJa nooodpu MeXAUHHUA Kod no
OTHOLWLEHME HAa pPasfIMYHM nokKasaTenm — Han-4ecTo
bbp3ogencTeme NN KPaTkocT.



[ eHepupaHe Ha KoAa

« [eHepaTopbT Ha NpeobpasyBa MEXAWHHOTO NMpeacTaBsAHE
Ha BXodHaTa nporpamMa B Mporpama Ha WU3Xo4eH e3WK.
AKO U3XOOHUAT €3UK e MaLLUMHEH, 3a BCcska NpoMeHnnBa oT
BXogHaTa nporpama ce n3bupart permctpu unu agpecu ot
nameTtTa. Cnep ToBa MHCTPYKLUUTE OT MEXANHHUS KOopf ce
TpaHcnupaT B  NoOcCnegoBaTenHOCTM  OT  MAaLUMHHU
NHCTPYKLMN CbC CbLLIOTO AencTBUSA. KpUTMYeH MOMEHT npu
reHepMpaHeTo Ha KOA4 € MpaBWITHO pasnornaraHe Ha
CTOMHOCTUTE Ha MPOMEHSIMBUTE B CbOTBETHM PETUCTPM.



YnpaBneHue Ha CMMBONHUTE Tabnuun

 OCHOBHa (YHKUMA Ha KoMnunaTopa € [a CbXpaHsiBa
MMeHaTa Ha NMPOMEHNTUBUTE, U3MOSI3BaHM BbB BXogHaTa
nporpama n ga cbbupa nHpopmauyma 3a atpmbytTnte Ha
BCAKA NpOMEeHNMBa — Tun, obnacTt Ha BMOMMOCT (scope),
agpecHoO NPOCTPaHCTBO U Ap.

« CumBOnHaTa Tabnuua e CTpyKTypa, KOSTO CbAabpXa
3anMc 3a BCSKO MMe Ha MNpPOMeHnuBa C rnoreta 3a
CbXpaHsaBaHe Ha aTpubyTuTe Ha npoMeHnuBaTa. Tasu
CTPyKTypa TpsbBa mpOa Obae cb3gageHa Taka, Ye
KOMMMNaTopbT Aa Hammpa O6bp30 BCEKM 3anmnc OT Hes,
KakTo 1 6bpP30 Aa 3anMcBa 1 NpoYnuTa JaHHW.



ObeaonHaBaHe Ha eTanu B
KoMnunaTtopa

OnuncaHuTe eTanu 3acsarar fiormyeckara opraHm3aumsa Ha eavH
KOoMMnunaTop.

I'Ip|/| pearim3aumndata onepaumnntTe OorT HAKOJIKO e€Talla MoraTt Aa

6bbaoar obeauHeHn B eAuH ,Nac”, npu KOUTO ce npo4mTa
BXOHa Nporpama u ce reHepupaHe n3xoaHa rnporpama.

Hanpumep front-end etannte Ha NEKCUYECKU, CUHTAKTUYEH U
CEMAHTUYEH aHanM3 U reHepupaHe Ha MeXAWHEH Ko moraTt
na 6bpatr obegmHeHn B egmH nac. OnTMMmusauudaTa Ha Koga
MOXe Aa 6bae HesagbikuTeneH nac. Cnen ToBa MOXe Aa
nma otgeneH Back-end nac 3a reHepupaHe Ha Kof 3a gageHa
MaLUUHa.



