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AHHOTAIIMA

Tema: «Axryanusanus SCP3».

[enb qanHOM pabOTHI — MIPOBECTH aKTyaIU3aIMI0 YACTUYHO CAMOITPUMEHUMOTO
cynepkommuiatropa SCP3.

Jlnst MOCTWM KEHMsI MOCTABJICHHOM 1€ ObLIO MPOU3BEAECHO O3HAKOMIICHHE C
sa36IkoM PEDAJI-5 u u3yuensl npuHuunsl padotel cynepkommnuisaropa SCP3. bruia
pa3paboTaHa yTWINTA, peanusyomas npeoopaszoBanue nporpamm Ha PEDAJle-5 B
COOTBETCTBHM C U3MEHEHUSIMU, BHECEHHBIMU B JIaHHBIM SI3BIK MPOrpPaMMHUPOBAHUSL.
Takxe ¢ MOMOIIBbIO TAHHOW YTUJIUTHI MEPEHECEeHa IMOJI aKTyaJbHYI0 BEPCHUIO SI3bIKA
PE®AJI-5 peanuzanus cynepkomnuisatopa SCP3.

O0beM BBITYCKHOW KBadu(DUKAIIMOHHONW pabOThl cocTaBisieT 42 CTpaHUIIbI, HA
KOTOPBIX pa3MelleHbl 3 pucyHka, | Tabnuia u 24 nuctunra. [[ns Hanucanust paboThI

UCIOJB30BAIACH |1 MCTOUHUKOB.
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BBEJIEHUE

OIHMM W3 METOJOB ONTUMHU3ALNU AJTOPUTMOB SIBISETCS CYNEPKOMITWISLAS -
CIIelIMaJbHAs TEXHHUKAa aBTOMATHYECKOW cnenuanu3anuu nporpamm. B 1996 ronmy
Annpeem Hembitoix, Buktopueit [Iunuyk u Banentunom Typuunbim ObL1 pa3paboTan
MoJienbHbI cynepkomnuiaTop SCP3 misa s3sika nporpammupoBanus PEDAIJL-S, a
TAKXK€ MPOBEAEHBI MPOCTEUIINE IKCIIEPUMEHTHI 110 CAMOTIPUMEHEHUIO.

B Hauane qByXTBHICSYHBIX TOJJ0B CUHTaKCHC si3bika PEDAJI-5 ObL1 CyliecTBEHHO
M3MeHEH 0e3 COoXpaHEeHHs OOpaTHOM COBMECTHMMOCTH, H3-3a Yero JajbHEHIas
pa3zpaboTka u moaudukanuu cynepkommnumisitopa SCP3 cranu 3aTpy IHUTEIbHBI.

YtoObl moOsIBUJIACh  BO3MOXHOCTh  JaJdbHEWINEro  pa3BUTHUS  JTAHHOTO

CYHEPKOMITUIATOPA, HEOOXOUMO OBLIO TPOBECTHU €r0 AKTYaTU3AIHIO.



1 IIOCTAHOBKA 3AJAYA

[{enpro JaHHOW KBANM(PUKALMOHHON pabOThI ABISETCSA aKTyalu3aluns YaCTUYHO

CaMOIIPUMEHUMOT0 CYIIEPKOMITHIISITOPA SCP3. ITon aKTyaJn3anuen

CYICPKOMIIUIIATOPAa B JJAHHOM KOHKPCTHOM CiIydac HOJApPa3yMeBaACTCA IMCPEHOC €To

peanu3annu MoJ AKTYallbHYI0 BEpPCHIO s3blka nporpammupoBanuss PEDAIJI-5. [lnd

JOCTHIXKCHMUA I[aHHOﬁ Oeian OBLIH TTOCTABJICHBI ciIeayronme 3aaaqun:

1.

Oznakomiienne ¢ si3bikoM PE®DAJI-5 u u3zyueHue NPUHIUIIOB PabOTHI
CyNEPKOMITUIIATOPA;

Peanuzanust yTUINTBHI, OCYIIECTBISIONIEH TpaHChOpMaLUIO MPOTPaMMbl B
COOTBETCTBUH C UBMECHEHHUSIMH, BHECEHHBIMU B CHHTaKcHUC s3b1ka PEDAJI-5;
[IpeobpazoBanne UCXoaHOTO Koja cynepkommuisaropa SCP3 ¢ momoiibio
BBIILICONMMCAHHON YTUJIUTHI;

BHecenne u3MEHEHUN B JIEKCMYECKWW W CHHTAKCUYECKUW aHAIM3aTOPHI
cynepkomnuiatTopa SCP3 ¢ menpro ero agantanuu noja HOBBIA CUHTAKCHC
si3pika PEDAJI-5;

[IpoBenenne TeCTOB C  IENbI0O  IPOBEPKH  pabOTOCIOCOOHOCTH

cynepkomnuiatopa SCP3;



2 OB30P ITPEMETHOM OBJIACTU

2.1 S3pik PEDAJI-5

Azpik  PEDAJI  oTHocuTcs K Kiaccy  (PyHKUMOHAIBbHBIX  SI3BIKOB
nporpaMmupoBanusa. OCOOEHHOCTBIO JTOTO S3bIKa SBJSETCA OpPHUEHTAIUs Ha
CHUMBOJIbHBIE MPEOOpa30BaHMsl, B YHCIE KOTOPHIX 00pabOTKa CHMBOJIBHBIX CTPOK,
aHajau3 M MpeoOpa3oBaHME HUCXOJHBIX TEKCTOB mporpamm u T.1. PEDAJL beun
pa3zpadotan B 1966 rogy B.®. Typuunsim [1]. Ha ceroansmHuii eHb CyIIeCTBYET
HecKkoJIbKO auanekToB sizbika (PEDAJI-2 (1970-e), PEDOAJI-5 (1985), PEOAJI+ u
T.1.). @akTuyeckum ctaHgaptoMm cpeau Hux npusHan PEDAIJI-5, na koTopoM ObLI
peanmu3oBad cynepkoMnwistop SCP3. [Insg aHanmyW3a BHECEHHBIX HM3MEHCHHH B
PE®AJI-5 CTOUT OCTaHOBHUTBHCA HAa PACCMOTPEHUH YCTApEBIIETO CTAHAAPTA 3TOTO

JraJieKTa MmoipooHee.

2.1.1 Jlekcuueckue enquHuUIsl s1361ka PEDAIJI-5

Jlekcnueckue equuuilpl s3pika PEDAJI-5 pa3nensor Ha cnenuanbHbIe 3HAKU,
CHUCTEMHBIC KIIOYEBBIE CJIOBA, CHUMBOJIbI, MEPEMEHHBbIE, KOMMEHTApHUH, a TAKKE
pa3aeauTeNu.

CneunaibHBIMA 3HAKAMU SIBJISIFOTCS:

1. OauHapHas U JBOMHBIEC KaBBIUKY;
. Kpyrnbie ckoOku;
. BeruncnutenbHbie CKOOKH;
durypHsie CKOOKH

[

. MHaukaTopel TUNIA IEPEMEHHON ‘S’, ‘t’, ‘€’;

2

3

4

5

6. 3HaK paBEHCTBA;

7. Touka c 3aIsITOH;

8. JIBoetoumue;

9. 3ansras;
10.Touka;

K cucremupiM kimoueBbiM ciioBaM oTHOcATCs SENTRY u SEXTERNAL. s

MOCJICAHETO0 TPEIyCMOTPEeHbI B KadecTBe anbTepHaTuBBI ciioBa $EXTERN wm

SEXTRN.



CunmvBonamu B sa3bike PEDAJI-5 Ha3pIBalOT MUHHMAJIbHBIE CHHTAKCHYECKHE
3JIEMEHTHI CTPYKTYpP JaHHBIX. B KauecTBe CUMBOJIOB BBIJEISIOT:
1. CuMmBonMYecKHe UMEHA, Ha3biBaeMble HaeHTU(UKaTopamMu. OHU MOTYT
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COJIepKaTh JATUHCKUE OYKBBI, IUGPHI U 3HAKU u “ 7, HO JIOMKHBI
00s13aTeIbHO HAYMHATHCS C 3arJaBHOU OYKBHI;
2. llenbie uncna;
3. Jlutepsl, 3aKI04YaeMbl€ B KaBBIUKH;

Jlns npenicTaBieHus: KaBbIUEK KaK JTUTEP HEOOXOAMMO UX IKPAHUPOBATh. Takum
oOpa3oMm, JBe OJMHApHBIC WM JBOWHBIC KaBBIUKU MOJPSAJ OO003HAUAIOT JIUTEPY-
KaBbIYKY OJIMHAPHYIO WJIM JABOMHYIO COOTBETCBEHHO.

[lepemenHasi mpencTaBisieT COOOM WHIUKATOpP THUMA, 32 KOTOPBIM CIEAYIOT
Touka M uHIeKc. MHAEKC, B CBOIO OYepeab, MOXKET ObITh HMACHTU(PHUKATOPOM JIHOO
gucioMm. B ciyuae, koraa uHAEKC MPEACTaBICH OAHOCUMBOJIBHBIM UIEHTUPUKATOPOM
unu 1udpoi, Touka MOXKeT ObITh omyileHa. Ecnu mocne wuHAMKAaTOpa THMA
MPUCYTCTBYET TOUKA, TO UACHTU(DUKATOP MOKET HAUMHATHCA CO CTPOUYHOU OYKBBI.

Tun nepeMeHHOM ONpeNEeNsAeT €€ CBOMCTRA:

1. ‘s’ — cuMBOIBHAS IEpPEMEHHAS;
2. ‘t’ — nepeMEeHHBIN TepM;
3. ‘e’ — mepeMeHHOE BBIpAXKECHUE.

TepMm mpencrtaBiseTcss B BUAE CHMBOJIAa WM BBIPAXKEHHS, 3aKIIOYEHHOTO B
CTPYKTYpHBIE CKOOKH.

KomMmenTapuu nensrcs Ha:

1. CtpokoBble KOMMEHTAPUU — CTPOKHU, HAUYMHAIOIIUECS C CUMBOJIA ““*”;
2. KoMMeHTapuu-BCTaBKHM, MPEACTABISAIOMIKE COOOM  MPOU3BOJIIHLHYIO
MOCJIEA0BATEIbHOCTD, 3AKIIOUCHHYIO B TTapy ““/*” u “*/”.

B rpynmny pazaenuTeneil IpUHATO BBIIEIATHh 3HAKU MPoOeia, Ta0yaTupoBaHus U
BO3BpATa KAPETKH.

Cronut ynoMsHyTh, 4TO B NIEpBOHAa4YaNbHOM Bepcuu s3bika PEDAJI-5 mmena

(bYHKHI/Iﬁ, HHACKCHI IICPCMCHHBIX M CHMMBOJIbHBIC MMCHA ObLIH HCYYBCTBUTCJIbHBI K

peructpy. COOTBETCTBEHHO, IEPEMEHHBIE €.X U €.X CUMTAIUCh 3KBUBAJICHTHBIMH.



2.1.2 Cunrakcuc s3eika PEDAIJL-5

[Iporpamma Ha s3pike PE®AJI-5 mnpencraBnsgercs B BUIAE MEPEUHS
(YHKIIMOHANBHBIX OMNpeJeNeHud 1 OObsABICHUST BHEIIHUX GyHKIUN. ['pammaruka
PE®AJIa-5 npeacraBieH B IpUI0KeEHUH A.

OObsiBieHHE BHEIIHUX (DYHKIMI HAyuMHAeTCsl €  KIIOYEBOTO  CJIOBA
SEXTERNAL ($SEXTERN $EXTRN), 3a KOTOpHIM CIIEIyIOT HWMEHA (YHKIIHH,
pa3zesieHHble 3amsaTol. [[ns oTneNieHusl OJJHOTO BHEIIHETO OOBABJICHUS OT JPYroro
UCIIONB3YeTCsl 3HAK ;. DTOT K€ 3HaK MOXET pa3lensarTh (yHKIMOHAIbHBIE
onpeIeNICHHUs.

Omnpenenenus QyHKIMU, B CBOIO OU€pe/lb, HAUMHAIOTCS C HA3BaHUS (PYHKIINH,
32 KOTOPBIM CIEyeT KOHCTPYKIIUS, MPEICTABIIIONIasi COO0M ynopsioueHHbIH Habop
MpEeUIOKEHUH, 3aKilo4eHHbI B ¢urypHsie ckoOku. [logoOHasi KOHCTPyKIUS
Ha3zbiBaeTca OyokoMm. Ilepen nmeHeM (GyHKIIMU MOKET NPUCYTCTBOBATH KIIFOYEBOE
cmoBo SENTRY.

[Ipennmoxenne B si3bike PEDAJI-5 npuHATO pa3gensTe Ha JEBYIO U MPaBYIO
yacTu. JleBas 4acTh COJEPKUT BbIpaKeHHE-00pa3el, a MmpaBas MOXKET BKIIOYATh
Pa3IMYHYI0 KOMOMHAIIMIO YCIOBHBIX KOHCTPYKIIUN WM 00lllee BhIpaXKEHUE.

VYcnoBHast KOHCTPYKIIMSI HAUMHAETCSL CO 3HAKa 3amsiTOM, 32 KOTOPBIM CIEIyeT
comocTaBisieMas Tapa, Il B KauecTBE JEBOro olepaHja (aprymeHTa) MOXKET
BbICTynath nmpou3BoibHOoe PEDAJI-BhIpakeHue, a B KauecTBe npaBoro (oOpasma) —
MIPOU3BOJILHOE BBIpaXKEHHE-00pa3el] Win OJIOK.

OOBEKTHBIM  BBIPpAXKEHUEM  HA3bIBA€TCSl  BBIpaKEHUE,  COJEpKallee
MIPOU3BOJIbHBIM HA0OP CUMBOJIOB, KOTOPHIE, B CBOIO OUEPE/Ib, MOT'YT OBITh 3aKITIOUYEHBI
B CTPYKTYpHBIE CKOOKHU.

BripaxkeHue, BKIIOYAIONIEE CHUMBOJIBI, CTPYKTYpPHBIE CKOOKM M CBOOOJIHBIE
MEepEMEHHbIC, HO HE COJiepXkKallee BbI30BOB (PYHKIHMI HA3bIBAIOT BBIPAKEHUEM-

00pa31oM MM 00pa3IoMm.

2.1.3 Cemantuka sa3eika PEDAJI-5

Cemantuka PEDAJIa-5 ocHOBaHa Ha COMOCTABICHUH C 00Pa3IoOM.
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CormocraBiieHre OO0BEKTHOTO BbIpakeHHs E (apryMeHTa cOIMOCTaBIICHHS),
oOpasity P o60o3Hauaercs kak E:P. Pe3ynbTatoM yCrenHoro conocTaBieHUs SIBISETCS
[OJICTAHOBKA 3HAYEHUM BMECTO NEpeMEHHbIX B P, B ciencrBue uero P craHoBUTCSA
TOXAECTBEHHBIM E.

Kak Obl10 ynmomsiHyTO BbIlIe, (DYHKIIUU COJIEpkKAT MEPEUCHb MPEII0KECHUI.
Brinonnenne GyHKIIMKA COCTOUT B TOOUYEPETHOM COTOCTABJICHUU apryMeHTa (YHKIIUU
BBIPAXKEHUIO-00pa3lly KaxkJa0oro u3 mnpennoxkeHud. Kak ObUIO yKa3aHO BbIlE, B
MPEUI0KEHUHN MOXKET ObITh HECKOJIBKO YCIOBHBIX KOHCTPYKIIUH, CIEAYIOMINX JIPYT 3a
apyrom. B TakoM ciyuae ycioBus OyAyT BBINOJIHSATBCS B 3aJaHHOMN
MOCIIEI0BAaTENBLHOCTH. ECiii ouepegHOoe CONOCTaBICHUE MPOXOUT YCIIEIIHO, TO HOBOE
BbIpaxkeHue, CcGHOPMUPOBAHHOE HA OCHOBAHUU OOpa3llOB  COOTBETCTBYIOIIETO
MPEUIOKEHHUST U COJEPKAIIUXCS B HEM YCIOBHBIX KOHCTPYKIMH, OyJeT SIBIATHCS
pesyinbTatoM QyHKIMH. B cinydae, eciiv Ha 3Tane MOOYEpPEHOTO COMOCTABICHUS HE
OBLI HaliJIeH Takoil oOpasell, C KOTOPHIM COMOCTABIICHUS TPOU3OILIO OBl YCIIEIIHO, TO
(duxcupyeTcst olmmnodKa U MporpaMma aBapuiitHO 3aBEPIIACTCS.

[Ipumep nporpammel Ha ycTapesiiem ctanaapre si3bika PEDAJL-5 npuBenen Ha
JIuctunre 1. B nannoM npumepe koHcTpykimed “SENTRY Go” o6o3HavaeTcst Touka
BXOJla B IporpamMMmy, a CUMBOJI-MeTKa “Prout” 0603HauaeT (yHKIUIO, IPOU3BOISIILYIO
3alUCh CBOETO apryMeHTa B CTaHAapTHBIM MOTOK BhiBoAa. DyHkinus Palindrom
MPOU3BOJIUT TMPOBEPKY, SBISIETCA JU €€ apryMeHT mnanuHapomom. Ilpu 3amycke

JAHHOW IIPOTrpaMMBbl B CTaHJAPTHOM MOTOKE BBIBOJA MOABUTCS CTpoka “True”.

Jluctunr 1. IIpumep nporpammsl Ha yctapeBuieM cranaapte sisbika PEDAJI-5

$ENTRY Go {

= <Prout <Palindrom ‘abcba’>>;
b
Palindrom {

sl el s1 =<Palindrom el>;

sl = True;

/* mycto */ = True;

el = False;}
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2.1.4 N3menenus, BHeceHHbIe B PEDAJI-5

B nauane nByxThicssiuHbIX TO70B 51361k PEDAIJI-5 611 u3MeHeH 0e3 moAAepKKu
oOpaTHOW COBMeCTUMOCTH. B nepeueHb u3MeHeHH, n3-3a KOTOPhIX ObLIa HapyIlleHa
oOpaTHasi COBMECTUMOCTb, MOMAJIU CIEAYIONINE U3MEHEHUS:

1. CemaHTHKa OJJMHAPHBIX U ABONHBIX KaBbIYEK Oblila U3MEHEHA!

a. HAOOp CHMBOJIOB, 3aKJIOUYEHHBIX B JIBOMHBIE KAaBBIUKH, CTall
CUUTATHCS €IMHBIM CUMBOJIOM;

b. CMMBOJIBI OJMHAPHOM M JIBOMHOM KaBbIYEK, OOpaTHON KOCOI
4epThl, MEpPEeBOAA CTPOKH, TaOyJSIIMU U BO3BpaTa KapeTKu
HE0OXO0IMMO FKPAaHUPOBATh CUMBOJIOM OOPATHOM KOCOM UepThI;

2. bpumn 3anpenieHsl UMeHa nepeMeHHbIX Buaa €l tX s2 — reneps HaIM4ne
TOYKU MEXTYy UHJIUKATOPOM THUIA U UHAEKCOM 0053aTEIbHO;

3. WUnentuduxatopsl 1 CUMBOJIBI CTAIM YyBCTBUTEIbHBI K PETUCTPY, KPOME
TOro, OBUIM pa3pelieHbl UICHTU(PUKATOPHI, HAUMHAIOIIHECS C OYKB B
HIKHEM PETUCTPE;

4. bblna U3MEeHEeHa CeMaHTUKa BCTpoeHHOU GpyHkunu Type.

2.2 CynepkOMOusALnus

[lenpt0 CyNEepKOMIUISLIUM ~ SBJISIETCA IOCTPOCHUE KOHEYHOTro Tpada
KOH(Urypauui. Kondurypanuusmu Ha3bIBAIOT MHOKECTBA COCTOSIHUH
BBIUYUCIMTEILHOTO MPOIIECCa, 1 OHHM PACIOJIararoTCs B BEPIIMHAX OMHUCAHHOTO Ipada
[8]. B xauecTBe ayr BBICTYNalOT BCEBO3MOKHBIE MEPEXOJbI MEXKIY MHOXKECTBaAaMU
COCTOSIHUN.

B ocHOBe cynepkOMOWISINM JIEKAT caeayromue onepauuit [S] [7]:

1. Ilporonka;
2. O0600meHue;
3. 3anuKIMBaHHE;

[Iporonka — 93TO mpollecC MOPOXKACHUS HOBBIX KOHPUTYpauuil u3 yxe

uMeromuxcs. [IpuMeHeHne Jauib 3TON OIepauid MOXKET MPHUBECTH K MOCTPOCHHUIO

OECKOHEYHOro JepeBa. Tak Kak B pe3yibTaTe CYNEPKOMIWISLUU JIOJKEH OBITh
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MOJIyYeH KOHEUHBIH Tpad KoHHUTyparuii, HeoOOX0MUMO MPUMEHEHUE ABYX IPYTHUX
omepanuii: 0000IeHNS 1 3aIIUKIMBAHHUS.

OO06oO1IeHreM Ha3bIBAIOT 3aMEeHy OJHOW KoHGUTrypaluu Ha JpYyTylo,
MPECTABIIAIONIYIO OOJIbIIIE COCTOSIHUM, UeM HUCXOIHAs KOH(UTYpaIusl.

3anuKIMBaHUE 3aKIIOYAETCS B CBEACHWUW KOH(UTYparuy K SKBHUBAJICHTHOMN
(y>xe BcTpeuaBuieics paHee).

[lonyueHHslii B UTOre KOHEUYHBIM Tpad koHbuUryparui mnpeoOpasyercs B
OCTaTOUYHYIO MporpamMmy. OcOOEHHOCThIO OCTATOYHOM MPOrPaAMMBI SIBISIETCS TO, YTO B
HEll MOTYT NMPUCYTCTBOBATh HE BCE YACTH MCXOAHOU MporpaMMbl. HekoTopbie n3 HUX
MOTYT OBITh yJaJeHbl B PE3yJbTaTe CYNECPKOMIWISAINU, HAMpPUMEp, €CIW OHH

HCOOCTHUIKHMMBI IIPpHU 3aJaHHBIX OIPaHUYCHHUAX Ha BXOAHBIC JaHHBIC.

2.3 Cynepxommnuisarop SCP3

Kak ymnoMunanoch paHee, 4aCTUYHO CAMONPUMEHHUMBIN CYHEPKOMIIHISATOP
SCP3 Obu1 peanuzoBad B 1996 romy. [ns peanuzanuu CaMONPUMEHHUMOCTH TMPU
pa3pabOTKe JAHHOTO CYMNEPKOMIIMIATOpPA MPUILIOCh BBECTH CIEAYIOMUNA HaOOop
orpanuveHui [4]:

1. B kxayecTBe BXOJHOTO si3bIKa ObLIO BhIOpaHO MoaMHOkecTBO PEDAJIAa,
nmenyemoe [Inockum PEDAJIowm;

2. Ilpouecc nporoHku [11], KOTOPBIN UrpaeT KIKOYEBYIO POJIb MOCTPOCHUU
TpaHCOPMUPOBAHHOW  TPOTpaMMBbl, OBLI  peaJn30BaH B  BHC
npeoOpa3oBaHus IIIOCKOTO Irpada COMOCTaBICHUS ¢ 00pa3IioM;

3. bbUIM BKIIIOYEHBI METACUCTEMHBIE MNPBDKKH, Kak omnucaHo B [2]. OHu
MO3BOJISIIOT TEPENIOKUTHh PabOTy MO MPOCUETY TPAH3UTHBIX IIATOB C
CYNEPKOMITIIISITOPA HA UHTEPHPETATOP, BbIONHA0mK PEDAJL.

Jlnst monb30BaTelsi CynepKOMITUIIATOP MPEACTABISAETCS B BUJIE UEPHOTO SIIIIHUKA,
Ha BXOJ KOTOPOMY B Kau€CTBE apr'yMEHTOB MMOJIAI0TCS 3a/IaHUE Ha CYTIEPKOMITUIISIIUIO
B Bujie MST-cxembl 1 Ha0Op (PYyHKIMI U BBIpAXXEHUM, HAJ KOTOPHIMH HEOOXOIUMO
MPOBECTU CYyNEPKOMMIIISIIUIO. Pe3ynbTaToM paboThl CyNEpKOMMIWISATOpPA SIBIISIETCS

ocTaToyHas nporpamma. OnucanHasi cxema npusegeHa Ha Pucynke 1.
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Pucynok 1. YnpoiienHas cxema CynepKOMIIISIIANA

2.3.1 Ilmockuit PEDAIJI

Jnst HOCTUXKEHUST CaMONTPUMEHUMOCTH CYNIEPKOMIMIATOPA ObLIO HEOOXOIUMO
MaKCHUMAJIbHO YNPOCTUTHh BXOJHOW S3BIK MPOTpaMMUpOBaHUA. B CB3u ¢ 3TuUM
coobpaxxenuem ObL1 pazpadoTan [Inockuit PEDAIJL. On nmeet n8e hopMBI 3aIIHCH:

1. CenrennuanbpHas (GopMa - 3aUCh B BUJIE NPEAJIOKEHUM, ynoOHas it
YTEHUS YETIOBEKOM;

2. ®opma Trpada comocTaBieHUS ¢ OOpas3loM, MOAXOAAIIAs I
aBTOMATHYECKON 00pabOTKH.

[Imockuii PEDAJlI Haxomurcss Ha C€aMOM HWKHEM YPOBHE B HEpapXuu
CYyHIECTBYIOIINX OUANECKTOB s3blka PEDAIJL. DT0 03Ha4aeT, 4TO CHHTAKCUC 3TOTO
SI3bIKa SBJSIETCA CAMBIM MPOCTHIM U MPU 3TOM OTPAHUYECHHBIM.

Cunrakcuc [Inockoro PEDAJIa npuBeneH Ha TUCTUHTE 2.
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JIucturr 2. Cunrakcuc miaockoro PEDAJla.

symbol ::= symbolic-name | number | 'character'
expression ::= [] | term expression

[] 1=

term ::= symbol | variable | ( expression )
rigid-pattern ::= [] | e.index | rigid-term rigid-pattern

| rigid-pattern rigid-term

rigid-term ::= s.index | symbol | ( rigid-pattern )
variable ::= s.index | e.index
index ::= number | symbolic-name

function-def fn-name { sentences }

fn-name ::= symbolic-name

sentences ::= sentence | sentence sentences
sentence ::= left-side = right-side ;
left-side ::= rigid-pattern

right-side ::= expression | function-call

function-call < fn-name expression >

program ::= sentence | sentence program

OcHoBHbIM oTinnuueMm [lmockoro PEDAJIa or PEDAJI-5 aBiasrorcs ocoObie

npaBuia 3anucu npeanoxenus. B npennoxenusx [Inockoro PED®AJIa 3ampemensl

YCIIOBHBIE KOHCTPYKIIMU U OJIOKH, BBeIeHHbIE B cTaHAapT Pacmmpennoro PEDAJa.

JleBas yacTth NpCaJIOKCHUA B IINIOCKOM IMOAMHOXKCCTBE JOJIKHA OBITH npcacraBjicHa

KCCTKHUM 06p33HOM, TO €CTb TAKUM BBIPAKCHHUCM, YTO HH OJJHO U3 €TI0 HOI[BBIpa)KeHI/Iﬁ

He npuHuMaeT opmy E; e.iy E, e.i, E5, the E;, E,, E3 — IpOU3BOIbHBIE BEIPAXKEHUS.

Kpome toro, B 006pasiie He AOMKHO OBITH MOBTOPHBIX BXOXIEHUN ‘€’-TIEPEMEHHBIX.

IIpaBas ke 4acTh MPEIIOKEHUS B IUIOCKON Bepcuu si3bika PEDAJI momxHa OBITH

npcacraBjicHa 1100 B BHUAC 00BEKTHOTO BBIPAKCHHA, 00 B BUAC CAMHUYHOI'O BBI3OBA

(dyHk1uu. BraoxxeHHbie BbI30BBI (PYHKIIUA U KOMOUMHAINYN (0OBEKTHBIX?) BBIPAXKEHUIM

C BbI30BaMU (DYHKIMI B MPABBIX YACTAX MPEIIOKEHUMN 3alpeleHBbI.
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B Ilnockom PE®AJle oOMen wuHdopManueil MPOUCXOIUT TOJIBKO Yepe3
MEepEMEHHbIC, a HE uepe3 3HauCHWs, NPUHUMaeMble BBI30OBaMH (QYHKIHUH. ITO

WUTEPATUBHBIN, 4 HE PEKYPCUBHBIN CTUJIb IPOrPAMMHUPOBAHHS.

2.3.2 I'pad comocTaBieHus ¢ oOpasiom

IIporpamma, HanucanHas Ha Ilmockom  PE®AJle  aBTOMarmdecku
KOHBepTUpyeTcs cynepkomnuisitopom SCP3 B miiockuit rpad comocraBieHUs: C
obpasiom [9].

B BeneHHBIX 0003HAUEHUSIX COMOCTaBIeHUs ¢ oOpasom E, : P neBas vacts E|,
JOJKHA OBbITh OOBEKTHBIM BbIpaXkeHHEeM. Temepb 0000IIMM 3Ty KOHIEMHIIHIO,
JOMYCTUB HAJIMYKE B JIEBOW YacCTH MPOU3BOIBHOTO BhIpakeHus E. B takom ciyuae
nepeMeHHbie B E 10KHBI OBITh CBSI3aHHBIMH, TO €CTh UMETh OIIPE/ICIICHHBIE 3HAUCHUSI.
Brinonnenne Takoro 0000IIEHHOTO COMOCTABIEHUS MPOUCXOIUT 3a JBa IIara:

1. TloncraHoBKa BMECTO CBSI3aHHBIX MepeMeHHbIX B E ux 3HaueHui,
PEe3yJbTaTOM YEro CTAHOBUTCS HEKOTOPOE 00bEKTHOE BhIpaxeHue Ej;

2. Boinonnenue comnocrtasienus Ey : P, rae neBas yactb Teneph SBISETCS
O0OBEKTHBIM BBIPAKEHUEM.

B pesynbrare ycmemiHoro COMOCTaBIEHUSI CBOOOJHBIE TMEPEMEHHBIE B
BbIpaXXeHUU-00pa3iie P monyyaror ompeneneHHble 3HadYeHUs. Eciu mocie 3Toro B
oOpaslie He OCTajJoCh NMEPEMEHHBIX, TO €CTh COINOCTAaBJIEHUE MPUHSIIO BHUJ a:a,
pe3ynbTar Oynet o6o3HaueH kak | (ToxxaecTBeHHas onepanusi). Korna conocraBnenue
3aBepIIacTCs HeyaaueH, pe3ynabTaT 0003HayaeTcs Kak Z (HEBO3MOXKHAsl omepaius).

I'pad comocTaBneHus ¢ 00pa3oM MpeICTaBIIeT CO00i B 00IIEM BUIE IEPEBO,
cojieprKaillee BO3MOKHbBIE ITyTH BBIYUCIEHUN. ETo MpUHATO 3aUChIBATh B CUHTAKCHCE,
aHAJIOTUYHOM CHUHTAKCHUCY apu(PMETUUECKUX BBIPAKECHUI:

1. Tepmbl B cymme 0003Ha4aroT Ayry rpadoB, UMEIONINE OO HaYaIbHbIN
y3ed;

2. KoHkaTeHanusi TepMOB NPEACTABISET MOCIEIOBATEIBHOE BBHIIIOJIHEHUE
0a30BBIX OIEpaITnii;

3. JlomonHeHWe WM  BETBICHHE ONpEACISIET HAIWYUE Pa3JInYHbIe

BO3MOJKHBIC CJTYUacCB.
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Pemenuss o ToM, Kakod W3 MyTed AOHKEH OBITh BBIOpaH, PEryJupyroTCs
Cy>XeHUusiIMH (comocTaBieHue ¢ odpasuom v:P, rae v — nepeMenHas, a P — sxecTkuii
o0Opazel]) M pECTPUKLUSIMH, IOCIEIHHE W3 KOTOPBIX SBJISIOTCS, IO CYLIECTBY,
OTPULIATENLHBIMU CYKEHUAMU. biiarogapsi MCIOIb30BaHUIO PECTPUKLIHAN PA3IUYHBIE

IyTU, UCXOJSIINE U3 OJHOW BEpIIUHBI Tpada, MOTyT 00padaThIBAThCSI HE3aBUCHUMO

APYyr OT Apyra.

2.3.3 MertacUCTEMHBINA NEPEXO]T

BBenem TpexypoBHEBYIO Hepapxuio fo, f1,f>. B pamMkax manHoi uepapxuu
byHKIHS f,, Ha ypoBHE n mpeoOpasyeTrcs GyHKIUCH f,,q, KOTOpas HAXOIUTCS Ha
ypoBHE N + 1 U, TaKMM 00pa3oM, MPEACTaBISET COOON METACUCTEMY 110 OTHOLLIEHUIO
K f,. Co3manume KaXXJAOrOo TaKOro HOBOTO YPOBHS Ha3bIBAaCTCSI METACHCTEMHBIM
nepexoaom [10].

Oo6nacTeio onpeaesneHus: GyHKINHU, onucanHou Ha si3bike PEDAIJIL-5, sBnsercs
MHOXECTBO OOBEKTHBIX BhIpaxkeHuil. [Iporpammbel Ha PE®AJle, omnako, moryt
BKJIIOYaTh Oosiee OOIIME BBIpaKEHHUs, BKJIIOYAs BBIUUCIUTENbHbBIE CKOOKH U
CBOOOJHBIE MEPEMEHHBIEC, CIIEI0BATEIbHO, pealn3als MPOrpaMMBbl, HAIMPSMYIO
MaHHUMIyJUupyloe apyrumu nporpammamu Ha PED@AJle, HeBo3mokHa. [l 06xona
ATOTO OTPAHUUYEHHUS BBOJUTCS 0TOOpakeHre MHOkecTBa 001X PEDAJI-BeipakeHuit
Ha MHOXECTBO OOBEKTHBIX BBIPAXKEHUU M HCHOJb30BAHHE OOPA30B «TOPSTUUX)»
00BEKTOB, TO €CTh CBOOOJHBIX MEPEMEHHBIX U BBIYUCIUTEIBHBIX CKOOOK, BMECTO
caMuX OOBEKTOB.

[TogoOHOE 0TOOpakeHNE HA3BIBAETCA METAKOUPOBAHUEM UJIU MOTPYKEHUEM B
metakoa. MertakoaupoBanue E oGo3nauaercs kak pu{E} . Eciu E cuHTakcmuecku
MPEACTABISIET COOOM €AMHUYHBIA TepM, (PUTypHBIE CKOOKM MOTYT OBITh ONYILEHBI.
[IpaBmiia MeTakoAMpPOBAHUS PA3TUYHBIX BbIpaXeHUU, CHOPMYIHPOBAHHBIX B [3],

npuBeneHsl B Tabnuue 1, rie S o603Havaet 1r000¥ CUMBOJL, a { — UHAEKC IEPEMEHHOM.
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Tabnuna 1. MetakogupoBaHue

E H{E}

[ ] [ ]

S S

S.1 (‘'s’i)
e.l (‘e’D)
(E) (" 'u{E})
<E> (uiE})
E,E, u{E Ju{E,}

B BBefeHHOW BBINIE HWEPAPXUU f; CONEPKUT METAKOJAMPOBAHHBIN BBHI30B
byHKINHA f, B KAUECTBE apTyMEHTa, a f, — MOTPYKCHHBI B METAKO/I BHI30B (DYHKITHH
fi. Hus Oomee SCHOTO TIPENCTABICHUS TMOMAOOHBIX UEPAPXUN HCTOIB3YIOTCS
MHOroypoBHeBble MST-cxembl. MST-cXemMbl CTPOATCS COTJACHO CIEAYIOIIEMY
MIpaBUITY: €CIIH MOABBIpaXeHue npuaumMaet Bup E; u{E, }E;, MeTakoIupoBaHHAS 9acTh
MEePEMENIAETCS HA OJIMH YPOBEHb HIKE M 3aMEIIAETCI MHOTOTOYMEM Ha OCHOBHOM

ypoBHe. MmrocTpanus onrcaHHONM cXeMbl TpuBeAeHa Ha PrucyHke 2.

Fy ... FEj
EIILL{Ez}E‘g) < E2

Pucynok 2. /IByxypoBHeBasg MST-cxema

Yactu PE®AJI-BbIpakeHusi, NPUHAIICKANINE Pa3HBIM METACUCTEMHBIM
YPOBHSIM PacMoJIararoTcsl Ha pasHbIX CcTpoukax. Kpome TOro, MOXHO MOJHUMATH
HEKOTOPBIE IEPEMEHHBIE HA OWH WU HECKOJIbKO METACUCTEMHBIX YPOBHEM, OCTABIISAA
Ha TpeAbIIyIIeM MeCTe€ 3HaK BOCKIUIATENbHOro 3Haka. [lomoOHbIe nelcTBuUs
paguKaIbHO M3MEHSIOT CHOCOO BBIMOJHEHUS BbIpakKeHUs, npeacraBieHHoro MST-
CXEMOH.

[ns npaBwibHOM wuHTEpnperanmun MST-cxem wucnonb3yercs clienyrouiee
MPaBUIIO JIBYX YPOBHEW: MEPEMEHHbIE HA BEPXHEM YPOBHE SIBISIOTCS CBOOOIHBIMU.
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OHu n300pakaroT aprymMeHThl QpyHKuU, npeacraBieHHol MST-cxemoil B 11es10M U
JOJKHBI OBITh 3aMEHEHbl KOHKPETHBIMU 3HAUYEHUSIMU JO MPOBEICHUS BBHIYUCICHUN.
[lepemenHbie, HaxXOASAIIMECS HA YPOBEHb HIKE, MPEACTABISAIOT COOON apryMEHTHI
(GyHKIUU, Ompe/esieHne KOTOPOM SIBJISIETCS PE3YyJIbTATOM BBIYMCIECHUNM HA BEPXHEM
YPOBHE.

B kadecTBe npumepa pacCMOTPUM IIUPOKO U3BECTHYIO MPOOIeMY KOMITUIISIINH.
Ilycte <L, program, data> - unteprnperatop sa3bika L, peanuzoBanubiii Ha PEDAJle.
Ilycte P — mporpamma Ha sa3eike L. Mcronbp3ys CynepKOMIMIATOP, MBI MOXKEM
nepeBectd P B addextuBHyro nporpammy Ha PE®AJle, ucnonb3dys yacTUYHBIE

BBIUMCIICHUS, corsiacHo MST-cxeme, mpecraBieHHol Ha JIuctunre 3.

JIuctunr 3. MST-cxema cynepkOMIIWISIIAN UHTEprpeTaTopa L

<SCP i >

<L P e.data>

[Ipennonoxkum, Tenepb Hyx)Ha (YHKIUSA, KOTOpas Ha BXOJ MpUHHMAaNa Obl
M00Yy10 MPOU3BOJIBHYIO TporpaMmy, He ToJibko P. [IpocTo 3amenuB P Ha nepemMeHHy10
e.Program 3Toro He nony4uTcs JOCTUYb. B TaHHOM Cilydae nmporpaMma U nepeMeHHas
HaxoJsITCS Ha OJHOM YypOBHE U 0OOpadaThIBAIOTCS OJHUM U TEM XK€ 00pa3oM.
Bocnonp30BaBImIMCE MPABUIIOM JBYX YPOBHEUM, MOXHO MOHSATH, YTO PE3YJIbTATOM B
JTAHHOM city4yae OyJieT GyHKIIUS OT ABYX MEPEMEHHBIX: TOT K€ CaMbIii HHTEPIIPETATOP.
Hukakux 4acTUUHBIX BBIYUCICHUN MPOU3BOJUTHCS HE OYyNET, IOTOMY UYTO 3HAYCHUE
nepeMeHoir e.Program ocrtaercs Heu3BeCTHBIM. UTOOBI JOOUTHCS BBIMOJHEHUS
YaCTUYHBIX BBIYUCICHUN, HEOOXOAUMO MOJHATH MEepeMeHHyro e.Program Ha oauH

ypOBEHb BBepX. JlaHHas cxeMa npuBeneHa Ha Jluctuure 4.

Jluctunr 4. Ilogusatue nepeMeHHON

<Scp .....e.Program............ >

<L....l...............e.data>

Tenepp U3 mpaBwiia JBYX YPOBHEU cCleayeT, YTO JNaHHOW (pyHKuuer OyaeT
OKHMJIaThCSl MPOU3BOJIbHAS IIPOrpaMMa B KaueCcTBE 3HAUYCHUS nmepeMeHHol e.Program.
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3ateM OyayT MpOBENEHbI YAaCTUYHBIE BBIUMCICHHS, BO3Bpallas MOporpammy st
¢byukiuu nepeMenHoit e.data. dyukuus, onpenenennas nanHoin MST-cxemoit MoxeT
B JlalibHEWIIEeM caMa cTaTh OOBEKTOM TpaHchopMaluu A APYroro 4aCTUYHOTO

BBIYHUCIIUTCIIA, PE3YJIbTATOM HCTO CTAHET KOMIIWJIATOP A3bIKA L.
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3 PABPABOTKA

OnHoll M3 TMOCTaBICHHBIX B XOJ€ JAHHOW BBIMYCKHOW KBalU(PUKAIIMOHHOM
paboThI 3a1a4 ObLIa pa3paboTKa YTUINUTHI, peaI3yIOllel mpeodpa3oBaHue IporpaMm
Ha PEDAJle-5 B COOTBETCTBUE C MBMEHECHUSIMHU, BHECEHHLIMHU B JAHHBIN SA3bIK. BBIIIO
pelIeHO NPeACTaBUTh YTUIIUTY B BUJI€ HA0Opa CIEAYIOIIUX MOIYJICH:

1. Jlekcuueckuid aHaIM3aTop;
2. CHHTaKCHYECKOI0 aHAJIM3aTopa;
3. CeMaHTHYECKU aHAIU3ATOP;
4. TlpeoOpazoBaTenb MPOMEKYTOUHOTO MPEACTABICHUS TPOTPaMMbl B KO/
Ha si3pike PEDAJI-S.
B pamMkax mepBbIX TpEX U3 0003HAYEHHBIX BbIIIE MOAYJIEH HEOOXOIUMO OBLIO

IIPOU3BECTH YUYET NU3MEHEHUM, BHECEHHBIX B PEDAJI-5.

3.1. Pa3pa0oTka JIEeKCHYECKOro aHaInu3aTopa

JlekcuyeckuM  aHaJIM30M  HA3bIBAlOT  MpoUecC  pa3OMeHHus  BXOJIHOH
[IOCJIEIOBATEILHOCTU KOJOBBIX TOYEK IIPOIPAMMBI Ha TOKEHBI B COOTBETCTBUU C
JIEKCUYECKOU CTPYKTYPOU 3aJTaHHOTO s3bIKa.

B xone pa3paboTKu JEKCHYECKOro aHaau3aTtopa ObUIM BBIJEIEHBI CIETYIOLIUE
JIEKCUYECKUE JTOMEHBI:

1. Unentudukaropsi;
Llenbre yncna;
[TepemenHsie;

JleBast BEIUMCIUTEIbHAS CKOOKA BMECTE C HMMECHEM (bYHKHI/II/I,

whn A~ W DN

PaznuyHble MyHKTYaIMOHHBIE 3HAKU: «(», «)», «{», «}», <N, «,» €N, »

«»;

6. Kimouesoe cnoBo SENTRY

7. KmoueBoe cioBo $SEXTERNAL wu ero pa3spemicHHbIC Bapualluu:
$EXTRN, SEXTERN;

8. CTpOKOBBIE KOMMEHTAPUH;

9. KomMeHTapuun-BCTaBKHY,;
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Ha sTane nekcuueckoro anajin3a BO3MOKHO YU4€CTh U3MEHUBIIIYIOCS CEMAHTUKY
JIBOMHBIX KaBBIUEK: MOCKOIBKY B MPOTpaMMax, HaMMCAHHBIX Ha YCTapeBIlIEeH BepcUuU
PE®AIJIa, mogpazymeBaeTcss OJuMHaKoOBas o0pabOTKa COACPKUMOTO OJMHAPHBIX WU
JTBOMHBIX KaBBIUCK (KaK IOCJIEIO0BATEIBHOCTH JIUTEP), HEOOXOAUMO 3aMEHHTH BCE
BXOXKJICHHS IBOMHBIX KaBbIUEK Ha OJMHAPHBIE. TakoW MOAXO0/I MO3BOJISIET COXPAHUTD

JIOTUKY, U3HAYAJIIbHO 3aJIOKCHHYIO B I[IPOTrpaMMy.

3.2 Pa3paboTka CHHTaKCHYECKOTO aHaJIU3aTopa

CUHTaKCHYECKHUIA AHAJIN3 MOJIpa3yMeEBAET MIPOBEPKY BXOJTHOU
MOCJIEIOBATENPHOCTH TOKEHOB Ha COOTBETCTBHME TPAMMATHKE PacCMaTPUBAEMOIO
s3bIKa. Pe3ynbTaToM BBIMOJHEHUS CUHTAKCHUYECKOTO aHallu3a MOXET OBITh JIEPEBO
pazbopa.

Jns manbpHEHIIero MpOBEACHUS CEMaHTUYECKOrO aHaidu3a ObUIO MPUHATO
pelieHrne, 4TO CHHTAaKCHMYECKUW aHalu3aTop JOJDKEH MOopoXkAaTh aOCTpakTHOE
CHHTAaKCUYECKOE JIEPEBO 10 TpaMMAaTUKE, TPUBEACHHOM Ha JIucTuHre 5.

Ha »Tame cuHTakcMyeckoro aHaimu3a OBUIO PEHIEHO OTCIEXHUBATH B
MPEIIOKEHHSAX TIEPEMEHHbBIE, HE COJAEpKAIIMe TOYKU MOCJIE MHAUKATOpA THUMA. DTO
HEBO3MO>XXHO COBEPIINTH HAa ATAIl€ JICKCHYECKOr0 aHaln3a MPOrpPaMMBbl, MOCKOJIBKY
MEPEMEHHBIE C OMYIICHHONW TOYKOW M Ha3BaHUS (PYHKUIHUM OTHOCSATCA K OJIHOMY

JIOMEHY ¥ OTJIMYUTh UX 0€3 KOHTEKCTHOW MH(OpPMAIIUU HEIb34.

3.3 Pa3zpaboTka CEeMaHTHYECKOTO aHaIu3aTopa

CeMaHTHYECKUI aHal3 — 3TO ATAll aHAJIN3a MPOTPAMMBI, OCHOBHOM 3a/a4deil
KOTOPOTO SIBIISIETCSA BaJWALMS CEMAHTHUYECKOW [IETOCTHOCTHA NPOTPAMMBI.

Ha nanHom stame ObUIO PEIIEHO OTCIEKUBATh OMIMOKKA PETrUCTpa B MMEHAX
(GyHKIUI pU UX BBI30BE, a TAKXKE 3aMEHY BbI3oBa pyHKIMHN Type Ha BBI30B (PyHKIIMHU
Old-Type, sBusitonieiics o0epTkoi GyHKIMU Type U UMUTUPYIOIIEH €€ CEMaHTUKY.
JlaHHbIE TeCTBUS HEBO3MOXKHO COBEPIIUTH Ha MPEABIAYIIUX IBYX dTarax, HOCKOJIbKY
nopsiAok oObsaBiIeHUM GyHKIUH B si3bike PEDAJI-5 npou3BobHBIN 1 BBI30B QYHKIIUU
B MPOrpamMMe MOKET BCTPETUTHCS paHbIlle €€ 00bsiBIeHUs. ToIbKO OCie OKOHYaHUS

CHHTAKCHYCCKOI'0O aHajJIn3a, Koraa HaﬁILCHO OIIPCACIICHUC (1)YHKI_II/II/I Hn €€ BBI3OBbI
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BBIICJICHBI B OTACJIBHBIC CTPYKTYPbI, CTAHOBUTCA BO3MOKHO IIPOBCCTH OIMMCAHHBIC

3/1€Ch JEUCTBUS.

3.4 Pa3zpaboTka npeoOpazoBaresis MPOMEKyTOUHOTO MPEACTaBICHUS

MporpamMMsbl B KOJ Ha si3bIke PEDAJI-5

3aKJIFOYUTENIBHBIM  3TAallOM B TPAHCISLHMM MPOTrpaMMbl C  YCTapEBILIETO
crangapta si3pika PE®DAJI-5 Ha akTyalbHbI sBIsieTCS pa3dop albCTpaKkTHOTO
CUHTAKCUYECKOTO JIEPEBA, TOCTPOEHHOTO PAHEE, U MMOCTPOCHUE MO HEMY MPOrPaMMBbI
Ha PEDAIJle-5. ['pammaTtnka aOCTpaKTHOTO CHMHTAKCUYECKOTO JepeBa MpUBEICHA Ha
Jluctunre 3.

Jluctunr 5. I'paMmmaTka aOCTPaKTHOTO CUHTAKCUYECKOTO JepeBa

AST ::= Unit AST | empty

Unit ::= Function | Extern

Extern ::= (“Extern” Extern decl)

Extern decl ::= (Pos Name) Extern decll

Extern decll ::= (Pos Name) Extern decll | empty
Function ::= (“Function” (Pos) (Name) Scope Sentences)
Scope ::= “Entry” | “Local”

Sentences ::= Sentence Sentencesl

Sentencesl ::= Sentence Sentencesl | empty

Sentence ::= ((Pattern) Conditions SentenceTail)
Conditions ::= Condition Conditions | empty

Condition ::= (“Condition” (Result) (Pattern))
SentenceTail ::= “RETURN” (Result) |“CALL-BLOCK” (Result)Sentences
Pattern ::= (Terms)

Result ::= (Terms)

Terms ::= Term Terms | empty

Term ::=

(“"Symbol Word” (Pos) Chars)
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| (“Symbol Number” Number)

| (“Symbol Char” Char)

| (“Wariable” (Pos) VarType Index)

| (“Brackets” Terms)

| (“Call” (Pos) (FunctionName) Terms)

VarType ::= 's' | 't' | 'e'
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4 PEAJIM3ALIA

YTunura, npousBojsias MpeoOpa3oBaHUsl MPOTPaMM B COOTBETCTBUU C
M3MEHEHUSIMU, BHECEHHBIMHU B s13bIKk PEDAJI-5, Oblia peainzoBaHa B TOM K€ BUJIE, B
KakoM ObLj1a ONMCaHa B MPENbIAYIIeM pasfiene. B qonoiHeHne K MOAYJIAM aHalu3a U
npeoOpa3oBaHusi ~ OporpaMMbl  ObUI  peanu3oBaH  HEOOJBIIOW  MOIYIb,
OCYILECTBIISIIOIIUM ~ KOOPJUHALIMIO PAOOThl  BHIINICOOO3HAYEHHBIX MOJYyJIEH, W
OTOBEIIECHUE TMOJB30BaTENsl O XOA€ paboThl HaJ MOJAHHOW HA BXOJ MPOrPaMMO.

VYrporieHHas cxeMa padobl yTUIIUTHI TpUBe/ieHa Ha Pucynke 3.

HcxomHbnii Kop

l

Jlexkcudeckuil aHaIU3aTOP

i

CHHTakCHYeCKui aHAIU3aTOp

l

CeManTHYeCKUI aHAJIU3aTOop

l

ITpeob6pazoBarens ACT B ko

l

CrenepupoBaHHbIV KOJ

Pucynok 3. Cxema pabOThl yTHIUTHI

4.1 Peanuzanusi JIGKCUYECKOT0 aHAIU3aTOpa

Jns nexcudeckoro ananusza mporpammbl Ha sizbike PEDAJI-5 Heobxomumo

BbI3BaTh hyHKIMIO <Scan e.FileName>. [Ipeanonaraercs, 4To Ha BXOJ JEKCUYECKOMY
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aHaju3aTopy nojaetrcs ums Qaiina, KOTOpbid He0OX0auMO Mpeodpa3zoBaTh. OyHKIUS
Scan mpexae Bcero nepegaer uMms ¢aina IpyruM (QYHKIUSM, OCYIIECTBIISIFOLIUM
CUMTBHIBAHUE KOJIa U3 (aiija u ero mpeacTaBieHus B BUAE HAOOpa CTPOK, Kaxaas U3
KOTOPBIX 3aKJIF0YEHA B KPYTJIble CKOOKHU. 3aTeM YCTaHABIMBAETCS 3HAUEHUE TEKyIIeH
no3utuu (s.Line s.Col) paBabiM (1 1), rae s.Line — Homep cTpoku B TekcTe, a s.Col —
HOMEp CTOJOIla B CTPOKE, M MPEoOpa3OBaHHBIA TEKCT NPOTrpaMMbl MEpenaeTcs
¢ynkunn DoGetTokens

®yukius DoGetTokens ocyiiecTBiiseT aHanu3 MEPBOIO0 CUMBOJA B TEKYIIEH
CTPOKE M B 3aBUCHUMOCTHU OT TOTO, KaKOW CHMMBOJI OBbLI BCTpedeH, 100, eciau Oblia
BBISIBJICHA OJIHOCUMBOJIbHAS JIEKCEMa, PEKYPCUBHO BBI3BIBAET ceOsl, OO mepenaet
yIpaBlieHUE APYruM (QYHKIUSM, OCYLIECTBISIONIUM pa30op JIEKCEM, IOCJE Yero
BHOBb PEKYpPCHUBHO BbI3bIBaeT ceOsi. Cpemu ¢dyHKui pazdopa JIEKCEM MOXKHO
BBIJICTUTH:

1. GetKeyword - dyHKIus, TpoU3BOASIIAs CUUTHIBAHUE BCEX CHUMBOJIOB,
CIICIYIOIIUX 3a 3HaKOM «$», BILUIOTH 10 CHUMBOJa-paszueiutels. Eciu
MOCJEAOBATEIbHOCTh  AKKyMYJIMPOBAHHBIX  CHUMBOJIOB,  SIBISIETCS
KJIFOYEBBIM CJIOBOM, TO B pe3yibTaTe OyJET BO3BpallleH TOKEH C
COOTBETCTBYIOIIIMM THUIIOM KIIIOYEBOTO clioBa. B mpoTuBHOM ciyuae
OyJlleT BO3BpallleH ClIeNaNIbHbIN TOKEH, CUTHATU3UPYIONIHI 00 OIInoKe;

2. GetComment - (yHKIUS, OCYIIECTBIISIONIAs] CUUTHIBAHUE COJIEPKUMOE
KOMMEHTApHUsA-BCTABKU TOCJIE€ CHUMBOJIOB «/*». JlanHas QyHKUuS
coOHpaeT coAepKkuMoe KOMMEHTapusl. B ciydae HaXoxAeHUs OKOHYaHUS
KOMMeHTapus B e.Line, Bce coAep:KMMOe KOMMEHTapUs U3BJIEKACTCS U
BBIJICTISIETCSI B COOTBETCTBYIOIIUM TOKeH. Eciu B Tekyiiell cTpoke
OKOHYaHUS KOMMEHTapusi HalJeHO He ObUIo, TO (DYHKIUS PEKYPCUBHO
BBI3BIBAET ce0s C 1IeJIbI0 JajibHeliiero pazoopa. B ciyuae, ecnu Obut
JOCTUTHYT KoHell (haiisia, To Oy1eT BO3BpAIlleH TOKEH C TUIIOM OLINOKa.

3. GetChars - @yHkuus, BbIIEISAIONIAS MOCIEAOBATEILHOCTH JIUTEP,
CIEAYIOIIUX 3a OJWHAPHBIMU WM JBOWHBIMU KaBbluKamu. JlaHHas
(GYHKIMS TTOCUMBOJIBHO MPOCMATPUBAET TEKYIIYI0 CTPOKY B MOMCKAax

3aKprBanmeﬁ KaBbIYKW HYXHOI'O THUIIA U AKKYMYJIHUPYET COJACPKUMOC
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KaBblueK. B ciyyae, eciu CHUMBOJIBI B CTPOKE 3aKOHYMWIHCH, a
3aKphIBaIOIIas KaBbluka He Obljia Hal/IeHa, BO3BPAIIAETCA TOKEH C TUTIOM
omubOka. B nganHOM (QyHKIUU, KpoMe TOTO, MPOUCXOJUT YyueT
M3MEHUBIICICS CEMAHTUKH IBOMHBIX KaBbIYEK.

GetVar - (yHKuus, cuMTHIBaIOIAs HMHAEKC IMEPEMEHHOW BILIOTH MO
cuMBoJa-paznenurensa. [IpoBepser HHAEKC B  COOTBETCTBUU C
YCTAaHOBJICHHBIMU  cTaHgaptamMu B s3blke  PEDAJL. B ciyuae
0oOHapy»XeHUsI HECOOTBETCTBUS BO3BpAIIAET TOKEH-OIINOKY.

GetNumber - @yHKuMs, TPOU3BOIAIIAS] MOCUMBOJBHOE CUHUTHIBAHUE
LEJIOTO YHcia. Y KaXJIOoro CIEAyHOLIEro CUMBOJIA MPOBEPAETCS THUI, U
€CJIM OH SIBJISIETCS JECATUYHBIM YHCIIOM, TO CUUTHIBAHUE MPOAOIKACTCS.
JlanHast pyHKIIMS BO3BpAIaeT TOKEH C TUIIOM YHUCIIO.

Getldent - dynkius, Beiaenstomas uaeHTudukaropsl. Jlannas GyHKIus
MMOCMMBOJIBHO MPOCMATPUBAET TEKYIOIIYIO CTPOKY U aKKyMYyJIUPYeT
3HaueHue. B cimydae BCTpeun CMMBOJIA-pa3/ieNuTeNss U HECOOTBETCTBUS
AKKyMYJIMPOBAaHHOTO  COJIEPKUMOTO  JIOMEHY  HJACHTU(UKATOPA,

BO3BpAIllaeT TOKEH C TUIIOM OIIHMOKA.

4.2 Peanuzanusi CHHTAaKCUYECKOI0 aHAIM3aTopa

B cBsi3u ¢ TeM, uTo rpammaruka si3bika PEDAJI-5 npeacraBuma B ¢popme LL1,

OBLIIO MPUHSITO PEIICHUE MPOBOUTH CHHTAKCUYECKUI aHAJIN3 METOI0M PEKYPCUBHOTO

cnycka. KaxaoMmy HeTepMuHamy IpaMMaTUKU COOTBETCTBYET OTAEibHAsA (YHKIIHS,

peanu3yronias COOTBETCTBYIOIEE HETEPMUHATY MPaBUiIo. J[aHHBIA CHHTAKCUYECKUM

aHAJIM3aTOp HE MPOU3BOJUT BOCCTAHOBJIEHUE MPU OIIMOKAX M 3aBEpIIAET padoTy C

BBIBEJICHHEM COOOIIeHHS 00 OITMOKE, B ClIyyae €€ BO3SHUKHOBEHHUSI.

Ha Bxopxg CHUHTAKCUYCCKOMY AaHAJIMU3ATOPY IMOoAaCTCA IMOCICA0BATCIbHOCTD

TOKEHOB B BU/JIe ckoO0uHbIX TepMOB. DyHk1us CheckSyntax mpoBepsieT nepBbiii TOKEH

Ha COOTBCTCTBHUC €TI0 JICKCHMYCCKHMM AOMCHAM KIIOYCBBIX CIOB U HHGHTH(bHKaTOpa nu

BBI3BIBAET, COOTBETCTBEHHO, PyHK1MK ParseExternDecl u ParseFunc.

Oynkuus ParseExternDecl npoBepsieT, OTHOCUTCS Jid NEPBBII TOKEH K JOMEHY

uneHtugukaropa u mnepemaer ynpasieHue @ynkuun ParseExternalDeclNames,
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KOTOpasi yXe€ PEKypCHBHO TMPOJOJDKAET  CUUTHIBATH  IOCJEA0BATEIHLHOCTh
UJEHTU(PUKATOPOB BILUIOTH 10 OKOHYAHUSI OOBSABICHUS BHEIIHEW QPYHKIIUH.

Oyukuusa ParseFunc mnpousBogutr mnpoBEpPKY NEepBOro TOKeHAa. Ecimu oH
OTHOCHTCS K JIOMEHY UAECHTU(PUKATOP, TO HAUMHAETCS aHATU3 (DYHKIIMU U BHI3bIBACTCS
¢ynkuus ParseBlock.

®yuknus ParseBlock ananmusupyer Omok ¢ynkumu. Eciu nepBblii TOKEH
0003Ha4YaeT OTKPBIBAIOLIYI0 (UTYPHYIO CKOOKY, TO Jajiee BhI3bIBaeTCS (DYHKIIUS
ParseSentences 1 mociiee ee BBIMOJHEHUS] TOBTOPHO MPOBEPSAETCS HATUYUE TOKEHA,
COOTBETCTBYIOIIETO 3aKPhIBAIOIICH (GUTYpHOU CKOOKE.

Oynkuus  ParseSentences mTpOW3BOAUT MPOBEPKY  MOCIEIOBATEIHHOCTH
npeioxkennil. OHa BoI3bIBaeT GpyHKIMIO ParseSentence, mociie 4ero cBepsieT HaIu4Iue
TOKEHa, 0003HAYAIOUIEr0 TOYKY C 3amlsiTOM, U PEKypPCUBHO BBI3BIBAET CeOsl. DTOT
MPOIECC MPOJOJDKAETCS O TeX MOp, MOKa He OyJeT MOCTUTHYTa 3aKpbIBarolias
¢durypnas ckoOka.

Oynkuus ParseSentence pazduBaeT npeasiokeHue Ha JEBYIO U MPABYIO YaCTH B
COOTBETCTBUM C rpaMMatukod sizbika PEDAJI-5 u BbI3bIBaeT (QyHKUUM I UX
paszbopa: ParseExpression u ParseRightSide.

Oynkuus ParseExpression mpou3BOIUT aHATU3 MOCIE0BATEILHOCTH TOKEHOB,
MOKAa HE BCTPETUT TOKEH, KOTOPHIA HE MOXKET OBITh COCTABHOW YACThIO BHIPAKECHUS
uiau o0pasia, 4To 3aBUCHUT OT CUMBOJIAa-(piiara, KOTOPKIM faHHast QYHKIWS MPUHUMAET
Ha Bxoia. Kpome TOoro, B pamkax JaHHON (QYHKIHMH TOKEHBI-UJIEHTU(PUKATOPHI,
COOTBETCTBYIOIIHNE YCTapEBIIEMY 0003HAYEHUIO MEPEMEHHBIX 0€3 TOUKH, 3aMEHSIOTCS
Ha TOKEHBI-IIEPEMEHHBIE.

®yuknus ParseRightSide onpenensier Hamuume yCIOBHBIX KOHCTPYKLMI B
MpaBOM YaCTH TMPEUIONKEHUS U B 3aBUCHUMOCTH OT CHUTYallMM BbI3BIBAET (PYHKIIUIO
ParseExpression uiu ParseConditions.

Oynkuus ParseConditions chHaudana BbeI3biBaeT (QyHKuH0 ParseExpression,
9TOOBl OTHEIUTH COJAEPKUMOE BBIPAXKEHHUS, 3aT€M IPOBEPSAT HaJIW4YUME TOKEHA,
0o003HayYarolmero TOYKYy C  3alsTod, TOClie 4Yero BbI3bIBAET  (DYHKIUIO

ParseConditionTail.

28



®yuknus ParseConditionTail ananusupyer, kakoe OKOHUaHUE UMEET YCIOBHAs
KOHCTpYKUUsA. Ecnm mepBblii TOKEH COOTBETCBTYET (DUTYpHOW CKOOKE, 3HAYUT,
oOHapyxeH OJiok u ymnpaienue nepenaercs Qynkuuu ParseBlock. B mpotuBHOM
cllydae CHOBa BbI3bIBaeTcs pyHkuus ParseExpression, KoTopas BEIACIUT COACPKUMOE

oOpasia, mociie uero Oyaet Bbi3BaHa pynkius ParseRightSide.

4.3 Peanu3zanysi CECMaHTUYECKOTO aHAIU3aTOpa

Pe3ynpTaToM yCHenrHoro MpOBEACHHUS CHHTAKCHYECKOTO aHAIW3a SBISICTCS
a0CTpakTHOE CMHTakcuuyeckoe nepeBo. He OyaeM ocTaHaBIMBaThCA HA OMPEIEICHUU
KKI0W (QYHKITMU, HO OMHUIIIEM IIPOBEICHNE CEMaHTUYECKOTO aHAIN3a B IIEJIOM.

Ha sramne cemanTH4yeckoro aHajan3a cHaualna MpoOU3BOAUTCS 00X0/1 OOBSABICHUI
(GyHKIWIA: KaK BHEIITHUX, TAK ¥ BHYTPEHHHUX, C M0 cOOpa MMEeH BceX (PYHKITUI s
MOCJICTYIONIEH TPOBEPKH BBHI3OBOB (PYHKIIMH Ha KOppPEeKTHOCTh. I[locme »Toro
MIPOBOJIUTCS MPOBEPKA MPETOKEHUN B COCTaBE (DYHKITHIA: TSI KaXKIOTO TIPEITT0KCHHUSI
cobupaetrcss HaOOp MEPEMEHHBIX, MPUCYTCTBYIOIIUX B oOpasiax M MPOU3BOJUTCS
CBEpKa MEePEMEHHBIX U BBI30BOB (DYHKITHIT B TIPABBIX YACTSIX MPEITOKCHUH.

B cnyuae, ecnmu B BBIpaXXKCHUM HaliJIeHa TIEpPEeMEHHAs WM BBI30B (PYHKITUH,
KOTOpasi He OblIa J10 3TOr0 0OBSIBIEHA, TO BO3BpAIla€TCs COOOIIEHHE 00 omnoKe.

Ecnu HalineH BbI30B QYyHKIIUH U TIPA dTOM €€ UMS UCIOJIb30BAaHO B HEBEPHOM
pErucTpe, TO BO3BpaIIaeTcsi 0co00€ CKOOOYHOE BBIpaKEHUE, CUTHAIU3UPYIOUIEE O
HE0OXOMMOCTH 3aMEHBI B TAHHOM BBI30BE (DYHKITMH UMEIOIIEECs HMS Ha KOPPEKTHOE.

[Tocnme 3aBeprieHus 00XoJa BCETO JiepeBa MPOBOAUTCS aHAIW3 3HAYCHHH,
BO3BPAIICHHBIX BHI3BAHHBIMHU (QYHKIIUSIMH. BO3MOXKHBI CIIETYIONNE BAPUAHTHI:

1. He Oputo Huyero Bo3BpamieHo. [logoOHBIN pe3yabTaT TOBOPUT OO0
YCHEINTHOM 3aBEepIICHUH CEMAaHTHYECKOTO0 aHalin3a H OTCYTCTBUU
HEO0OXOMMOCTH MTPOBOIUTH JOTIOTHUTEIbHBIC TPEOOPa30BaAHMUS.

2. bbl1 BO3BpallleH HEMyCTOW pe3yJsibTar. B maHHOM ciiyyae HEOOXOIUMO
OTIIETTUTH 0COOBIC CKOOOUYHBIE BRIPAKEHUS, OTIMCAHHBIC BEIIIE, OT IPYTUX
cooO1eHnit 00 omurbKax U MPOBECTU TOUCUHBIEC MTPABKU B aOCTPAKTHOM
CUHTaKCHYECKOM JiepeBe. Ecnu mocie copTupoBKY BRIpaXEHUH HE OBLIO
OOHapy»EHO HU OAHOTO COOOIIEeHUS] 00 OMIMOKE, TO CEMaHTHYECKUM

aHaJu3 3aBEPIIMIICS YCHEITHO CO BHECEHHUEM HEKOTOPHIX KOPpEKTHUB. B
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MPOTUBHOM CJIydya€ B aQHAIM3UPYEMOM NPOTpaMMe MNPUCYTCTBYIOT

CEMaHTHYECKUE OITMOKHU. AHAIN3 3aBEepIIAeTCA COOOIIEHUEM O HEyaaue.

4.4 Peanuzanus mpeoOpa3oBaTess MPOMEKYTOUHOTO MPEICTaBICHUS

MporpamMMsbl B KOJ Ha si3bIke PEDAJI-5

[Tocne mpoxoxaeHus nporpamMmMoir Bcex ¢a3 aHanu3a, IPOBEACHUS Haa HEH
HEOOXOJIUMBIX MPEeOoOpPa30BaHU W BHECEHUS PA3TUYHBIX MPABOK, MPOUZBOJAUTCS
nociaeAHuN 00X0J aOCTPaKTHOrO CUHTAKCHYECKOrO JepeBa C IEIbI0 TEeHEepaluu
MoauduimpoBanHoit mporpammbl. McxonHoe dopMatupoBaHue mnporpaMMbl HE
COXpAHSETCS, TaK KaK CUMBOJIBI-PA3IECIUTENIA HA ATale JIEKCUYECKOrO aHalin3a

UTHOPUPYIOTCS.
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5 TECTUPOBAHUE

[Tocne oOHoBnenuss SCP3 ¢ momolpio peann3oBaHHOW B xojAe nanHoit BKP
YTUIUTBl ~ HEOOXOAuMO  ObUIO  MPOBEPUTH  pabOTOCIMOCOOHOCTH  JAHHOTO
cynepkoMnuiaropa. JJist peieHust HoCcTaBIEHHOMN 3a/1auu ObUT MPOBEJIECH PSIJl TECTOB.

B nmanHOM pasjienie OMMCaHO TPU PA3TUYHBIX TECTa, & TAKXKE IMPOU3BEICHO
CpaBHEHHE PE3yJIbTATOB UX MPOBEAECHUS ISl OPUTHHATIBLHON U OOHOBIIEHHOW BEpCHid

cynepkommuiaropa SCP3 .

5.1 CynepkoMnuiisinys JICHUBOTO MHTEPIPETATOPA

[Tnockuii PEDAJ] He mo3BOJISIET BBHINOIHATH JICHUBBIC BBIYMCICHHUSA. UTOOBI
000MTH 3TO orpaHuueHue, B xojae paspadotku SCP3 Ha mimockom PEDAJle 6wt
peanu3oBaH JEHUBBIM MHTepnpeTaTop Lazy-Int moaHOTO (QYyHKIMOHAIBHOTO S3bIKA
(orpannuennoro PE®AJIa). Hekoropas nmporpamma, HamucaHHasi Ha OTPaHUYECHHOM
PE®AJIe, untepnperupyercs ¢ nomombio Lazy-Int m cynepkomnunupyercs c

nomotieio SCP3 cornmacno MST-cxeme, npuBeaeHHol Ha JIuctunre 6.

JInctuar 6. MST-cxema Juid TecTa ¢ JIEHUBBIMHA BBIYMCIICHUSIMU.

< SCP v v v v e e e e e e e e e e e e e >
< Lazy-Int . . . . . e.l . >

< Fbc < Fab ! > >

IIporpamma, HEABHO NPUCYTCTBYIOLIAs B BbI3oBe Lazy-Int, onpenenser nse
¢byukiuu: Fab u Fbc. Fab — Hemnockas pekypcuBHast pyHKIIHS, TPOU3BOIAINAS 3aMEHY
npedukca, COCTOSIIIETO W3 HEKOTOPOW MOCIEJOBATEIbHOCTH CHMBOJIOB «a» Ha
npedukc TOM *e JUIMHBI U3 CUMBOJOB «by». JlaHHas mporpamma MpejcTaBlieHa Ha
Jluctunre 7.

JIuctunr 7. ®yukuus Fab

‘a’ e.l = ‘b’<Fab e.l1l>;
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Oynkuus Fbc omnpenenena aHanorMyHO U NPOU3BOJIUT 3aMeHY mpedukca,
COCTOSIIIIETO U3 HEKOTOPOU MOCIeI0BATEIbHOCTH CUMBOJIOB «by Ha MpepuKC TOH ke
JUTMHBI, HO YK€ COJAEpKAIllMil CUMBOJBI «C». JIeHuBBI uHTEprpeTatop paboTaer ¢
KOMIO3UILIUEN 3TUX IBYX (DYHKIUH.

[TonyyeHHass B pe3yJbTaTe€ BBIIIOJHEHUS TECTa C aKTyaJU3UPOBAHHBIM
cynepkommuiiitopom  SCP3  mporpamma oOka3ajiach HMJICHTUYHA OCTaTOYHOU
porpaMMe, TMOJYYEHHOW C TMOMONIIBI0 CTapoll BEPCUU CYNEPKOMITWIATOPA,
3anymieHHsIM 1o DOSBox. Kak BUIHO W3 npuBeOeHHOro Ha JluctuHre 8 konma
OCTaTOYHOW MPOrpamMMBbl, pe3yJbTaT €€ BBINOTHEHUS OYyJIeT HACHTUYEH BBI3OBY

komno3utuu pyHkuuit <Fbc<Fab>>.

JIuctunr 8. Oynkuns FAC

FAC {
('a'e.1l ) = <F1Cl () (e.1l )> ;
('"bb'e.1l ) = <F1C2 () (e.1 )> ;
('"b'e.1 ) = 'c'e.l ;
(e.1 ) =e.1 ;
}
F1C1 {
(e.27 ) ('a'e.28 ) = <FIC1 (e.27 'c') (e.28 )> ;
(.27 ) ('b'e.28 ) = <F1C2 (e.27 ) (e.28 )> ;
(e.27 ) (.28 ) = 'c'e.27 e.28 ;
}
F1cz2 |
(.27 ) ('b'e.28 ) = <F1C2 (e.27 'c')(e.28 )> ;
(.27 ) (.28 ) = 'c'e.27 'c'e.28 ;

N3menum pynknuio Fab Takum o6pazoM, 4ToObl OHA 3aMEHsJIa BCE BXOXKICHUS
cuMmBoJa «a» Ha «b». Kog namMmenennoi GpyHkuuu npuseneH Ha Jluctunre 9.
Buecem B (dyHKIMIO Fbc anamornunple W3MEHEHUS U MPOBEIAEM

CYIICPKOMITUIIATINIO. PGBy.]'H)TaTBI HCIIOJIB30BaAHUA CTApPOro M aAKTyaJIM3NMPOBAHHOTIO
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CYIICPKOMIIUIIATOPOB BHOBb OKa3aJlMChb HWIACHTHUYHBLI. OcraTouHas InporpamMmma,

IIOJIyYEHHAs B PE3YJbTATE CYIIEpKOMIMWIALNN, TpuBeneHa Ha JIuctunre 10.

Jluctunr 9. U3menennas pynkuus Fab

Fab {
‘a’ e.l = ‘b'<Fab e.l>;
s.2 e.l = s.2<Fab e.l>;
}
JIuctunr 10. @ynknusa FAC
FAC {
('a'e.1l ) 'a' = <F1C1 () (e.l )> ;
('b'e.1l ) "b' = <F1IC3 () (e.1l )> ;
(s.21 e.1 ) s.21 = <F1C6 s.21 () (e.1 )> ;
() s.21 = ;
}
F1C1 {

(.27 ) ('a'e.28 ) <F1Cl (e.27 'c') (e.28 )> ;
(.27 ) ('b'e.28 ) <F1C3 (e.27 'c') (e.28 )> ;
(.27 ) (.31 .28 ) = <FIC3 (e.27 s.31 ) (e.28 )> ;
(e.27 ) () = 'c'e.27 ;

F1C3 |
(e.44 ) ('a'e.45 <F1Cl (e.44 'c') (e.45 )> ;
(e.44 ) ('b'e.45 <F1C3 (e.44 'c') (e.45 )> ;
(e.44 ) (s.48 e.45 ) = <F1C3 (e.44 s.48 ) (e.45 )> ;
(e.44 ) () = 'c'e.44 ;

- -
Il Il

F1C6
s.21 (e.165 ) ('a'e.166 )
s.21 (e.165 ) ('b'e.166 )
s.21 (e.165 ) (s.169 e.166 )
= <F1C6 s5.21 (e.165 5.169 ) (e.166 )> ;
s.21 (e.165 ) () = s.21 e.165 ;

<F1C5 s.21 (e.1l65 ) (e.1l66 )>
<FlC6 s.21 (e.l65 'c') (e.l66
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F1C5 {

s.21 (e.l65 ) ('a'e.le6 ) = <FIC5 s.21 (e.l6d5 'c') (e.l66 )> ;
s.21 (e.l65 ) ('b'e.lo6 ) = <FlC6 s.21 (e.l65 'cc') (e.l66 )>
s.21 (e.l65 ) (s.172 e.l66 )

= <F1C6 s.21 (e.l65 'c's.1l72 ) (e.l6b )> ;
s.21 (e.l65 ) () = s.21 e.l65 'c';

5.2 CynepKOMIUIIALMS HHTEPITPETATOPA

B nmanHom Tecte wucmnosb3oBaicsa uHTepnperatrop rpados Int. IIporpamma
Search, nanucannass Ha Ilnockom PED®AJle, unrepnperupyerca ¢ noMmoiuipio Int u
cynepkommnuinpyercs ¢ nomompo SCP3 cormacno MST-cxeme, mpuBeAEHHOW Ha
JIuctunre 11.

JImcturr 11. MST-cxema s Tecta

<Search ( ! ! ) >

Oynkuus Search sBisieTcs METaKOIUPOBAHHBIM apryMeHToM ¢yHKIuu Int.
Search — mockast pekypcuBHasi (PyHKIHMs, BBIIOJHSIONIAS POJib IMpEauKaTa: OHa
Bo3BpamaeT 3HaueHne TRUE, ecau nBa cuMBoOJa, 3aKIlOYEHHBIE B CKOOKH,
UJIEHTUYHBI JIByM JIPYTHMM CHMBOJaM, CIEIYIOIIMM 3a CKOOKaMH, a B IMPOTHUBHOM

ciyuyae FALSE. Kon pynkuuu Search npusenen Ha Jluctunre 12.

JIuctunr 12. @ynkuus Search

Search {
(s.X 5.Y) s.X s.Y e.S = TRUE;
(s.X s.Y) S.Z .5 = <Search (s.X s.Y) e.S>;
(s.X s5.Y) = FALSE;
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B nanHOM TecTe cymepKOMOWISTOp Mpou3BOAUT kiaccudukamnuio (s.U s.V)
oOpasmoB. OcTaTo4YHbBIC TPOTPAMMBI, TTOTYUYEHHBIC TIPH MMPOBEIACHUHU TECTA CO CTAPBIM
1 OOHOBJIEHHBIM CYIEPKOMITHISATOPOM HACHTHUYHBI. Ko mporpaMMbl puBEACH Ha
JIuctunre 13.

JIuctunr 13. @ynkius SEARCH

SEARCH {
(.3 ) s.2 8.2
(e.3 ) s.2 s.1

<FI1Cl (e.3 )s.2 > ;

<F1lC3 (.3 )s.l s.2 > ;

F1C1 {
(s.27 s.27 .3 ) s8.27
(s.25 s.27 .3 ) s.25

TRUE ;

<F1lCl (e.3 )s.25 > ;

(s.25 ) s.25 = FALSE ;
(s.25 e.3 ) s.2 = <F1IC1l (e.3 )s.2 > ;
() s.2 = FALSE ;
}
F1C3 |
(s.47 e.3 ) s.47 s.2 = <F1C2 s.47 s.2 (e.3 )> ;
(s.47 .3 ) s.1 s.47 = <F1C3 (e.3 )s.l s.47 > ;
(s.47 .3 ) s.1 s.2 = <F1C3 (e.3 )s.l s.2 > ;
() s.1 s.2 = FALSE ;
}
F1cz2  {
s.47 s.49 (s.49 e.3 ) = TRUE ;

s.49 s.2 (s.49 e.3 )
s.47 s.2 (s.49 e.3 )

<FlC2 s5.49 s.2 (.3 )> ;

<F1lC3 (e.3 )s.47 s.2 > ;
s.47 s.2 () = FALSE ;
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6 PYKOBOICTBO ITOJIb3OBATEJIA

B nmanHOM pas3acic OIMCBIBAIOTCA CITOCOOBI YCTAaHOBKHM MW HCIIOJIb30BAHHA

YTWINATHI, peain30BaHHOM B X0J¢ JaHHo BKP, a Tax:ke mpuBeeHbl MHCTPYKIWN JJIS

cynepkommuiatropa SCP3.

Jnst paGoThl yTUIUTHI, OCYHIECTBISAIONIEH TpaHCHOpMALMIO MPOrpaMMbl B

COOTBETCTBUH C HW3MEHCHHMSIMH, BHECEHHBIMM B CHHTakcuc s3bika PEDAIJI-S,

HEO0OXOJIUMO CIeyIolee MPOrpaMMHOE 00ecTIeUeHHE:

1.
2.

Omneparmonnas cucrema GNU/Linux, MacOS unu Windows;
Kommunarop s3pika PEDAJI-5 Bepcum 2000 roga wiam HOBEe WU

KoMmsTop si3bika PEDAJI-5A [6] Bepcun 2.3.2.

6.1 YcraHoBKka yTHIIMTHI U 3aITyCK

Jnst paboOThI ¢ yTHIMTOM HEOOXOAUMO CKOMITUIIUPOBATH €€ UCXOHBIE (halIbI:

1.

T

Translator.ref;
Lexer.ref;
Parser.ref;
Plainer.ref;
FileWorker.ref;
AST .ref;

Tokens.ref;

Ha Jluctunre 14 npencraBieHa KomaHZa I YCTAHOBKM YTHJIMTBI C

UCIONIb30BaHuEeM Kommmiatopa si3bika  PE®DAJI-54  srefc. [lpum  ycmemHOM

BBITIOJTHEHUU 3TOM KOMaHbI 6yz[eT IIPpOU3BCACHA c60p1<a YTHUIINTBI, CTCHCPHUPOBAH

ucnonusiemsbiid gaiin Translator, a Takxke ciaegayronme BpeMeHHbIe (anb:

1.

T

Translator.rasl;
Lexer.rasl;
Parser.rasl;
Plainer.rasl;
FileWorker.rasl;
AST rasl;

Tokens.rasl.
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Jnst Toro, 4toObl M30aBUTHCA OT HUX, JOCTATOYHO BBHIMOJHUTH KOMAaHY,
npuBeneHHyto Ha Jluctunre 17 Ha cucreme Windows uianm KOMaHay, yKa3aHHYIO Ha

JIuctunre 18 Ha unix-like cucremax.

JIuctunr 14. Komanaa 1uisi KOMOWISIIUU UCXOAHBIX (DalijIOB YTUIIUTHI

srefc Translator Plainer Parser Lexer AST Tokens

Ha Jluctunre 15 mnpuBemeHa KoMaHaa Il yYCTAaHOBKM  YTUIIMTBHL  C
UCIIOJIb30BaHUEM KoMnuisiTopa sa3bika PEDAIJIL-5 refc. B cinyuae, ecnu BbIlIONIHEHHE

KOMaH/bl MPOIILIO YCHEUTHO, OyyT creHepupoBanbl *.rsl (aitibr.

JIuctunr 15. Komannaa 1uist KOMOWISIIMY UCXOAHBIX (PAalIOB YTUIUTHI

refc Translator Plainer Parser Lexer AST Tokens

Jns 3amycka yTWIMTHI C TMOMOIIBIO HHTeprperatopa refgo HeoOXxoaumo
BBITIOJIHUTH KOMaHAy, NpuBencHHyto Ha Jluctuare 16. [lns 3amycka yTHIWTHI,
CKOMITMUJIUPOBAHHOW  srefc, MOCTATOYHO  3alyCTUTh CTCHEPUPOBAHHBIA  HA

MpebIAyIEM dTarne ucnoHsemsblil ¢gaiin Translator.

JIuctunr 16. Komanga niis 3amycka yTHIIATBI

refgo Translator+Plainer+Parser+Lexer+AST+Tokens

Jluctunr 17. Komanna qis ynanenus ¢aiinos .rasl Ha cucreme Windows

del *.rasl

JIuctunr 18. Komanna qs ynanenus ¢aiinos .rasl Ha unix-line cucremax

rm *.rasl

6.2 Mcnosb30BaHNe YTHIIATHI

Pabota ¢ yTuauToil OCylIecTBIs€TCS MOCPEACTBOM KOMaHJIHOW CTpoku. B

3aBUCUMOCTH OT BBIOPAaHHOTO KOMIMJIATOpA CIOCOO 3amycka YTWIATHI Oyjaer
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pasznudathes. Eciau mporpamma ObluTa yCTaHOBIIEHA ¢ MCTIONB30BAaHUEM KOMITHIIATOPA
PE®AIJI-5, To nns e€ 3amycka HEOOXOIUMO HCIOJIb30BaTh MHTEpIperatop refgo. B
MPOTUBHOM CITydae JOCTATOYHO 3aIyCTUTh UCIIOHIEMBIN (Paiiyl, mOoTydeHHBINA paHee.

[Tocme 3amycka yTWIHMTHI TIOJIB30BATEN0 OyaeT NPENIOKEHO BBECTH JBa
apryMeHta: uMms (¢aina, KOTopblii HeoOxoaumMo mpeoOpa3oBaTh, U uMs (aiina, B
KOTOPBIN OyIEeT 3alMcaH pe3yabTaT B CIy4dae YCIEIIHOTO BHITIOJIHCHUS MPOTPAMMEI.
Ecnmm wa BXOn yTwnwTe OBUT MOJAH JWIIL OJWH apryMEHT, JIMOO BBITTOJHHUTH
npeoOpa3oBaHUe MPOrPAMMBI, MOJIAHHOW HAa BXOJl, HEBO3MOXXHO, OyJET BBIBEJICHO
coob1ieHre 00 omunOKe U yTHINTa 3aBepiiuT padoty. [IpegycMoTpeHsl ciaeayromue
cooOIIeHus 00 OMIMOKaX:

1. CooOiieHne 0 HEKOPPEKTHOM KOJIMYECTBE apryMEHTOB, MOJAHHBIX Ha
BXOJI yTHIIUTE;

2. CooOmenune 00 ommuOKe, BO3ZHUKIIEH Ha 3Talle JIEKCHYECKOro aHalnu3a U
CUTHAIM3UPYIOMIEH 00 00HAPYKEHUH B TEKCTE MPOTPAMMBI JICKCEMBI, HE
OTHOCSIIENCS HU K KAKOMY JIGKCHYECKOMY TOMEHY U3 3aJaHHBIX;

3. CooOmieHne O CHHTAKCUYECKOM  OIMOKe, 3aKIIoYaromieics B
HECOOTBETCTBUHU CTPYKTYPBI IPOrpaMmbl TpamMaTuke si3bika PEDAJI-S.

4. CoobuieHue 00 ommOKe B CEMaHTHKE MPOTPAMMBI.

[Ipumep coobiienust 06 ommoOke npuseaeH Ha Jluctuunre 19.

Jluctunr 19. I[Ipumep coobnieHus 06 omudke

*Enter source and dest files names
example.ref result.ref

*Lexical analysis completed

Starting syntax and semantic analysis

((7 15 example.ref) variable e.12 not declared)

Kaxxnpli ycrienrHo BBIMOTHEHHBIN ATaI pabOThI COMPOBOKIAETCA COOOIIEHHUEM,
CUTHAJIM3UPYIOIIEM O 3aBEPUICHHUM MPEIBIAYIIEr0 ITAA U MEPEX0/Ia K CIEAYIOIIEMY.
B cnyuae ycnemHoro mpoBeleHUS BCeX MpeoOpa3oBaHUil OyneT BBIBEJIECHO

COOTBETCTBYIOIIEE coodiienue. [Ipumep 3amycka yTuinuTsl npuBeeH Ha Jluctunre 20.

38




Jluctunr 20. [Ipumep HOpMaNILHOTO 3aBepIlIeHHs] pa0OTHI YTHIIUTHI

*Enter source and dest files names
example.ref result.ref

*Lexical analysis completed

Starting syntax and semantic analysis

*Syntax and semantic analysis completed

6.3 Hcnonp3oBanue cynepkommuisitopa SCP3

Cynepkomnunstop SCP3 He umeer rpaduyeckoro unrepdeiica. Pabora ¢ Hum
MPOU3BOJUTCS C MTOMOIIBI KOMaHAHOU cTpoku. SCP3 mpuHuMaeT Ha BXOJ 3aJaHHE HA
CyHNEepKOMIUIALIMIO B Buje (Qaina dopmara .mst u aitn ¢ UCXOIHBIM KOAOM
nporpammbl Ha [lnockom PEDAJle, sBisttoieiicss 00beKTOM CYyNEpPKOMITUIISAIINY.

Jnst 0OpaboTKH 3a7jaHus HAa CYTIEPKOMIMWISIMIO U €€ BbIoJiHeHUs: Ha Windows
HEOOXOAUMO HCTOJB30BaTh CKpuUNThl mst.bat m scp3.bat. [na unix-like cucrem
MPEeayCMOTPEHBI aHAJIOTUYHbIE CKpUNTHI mst.sh u scp3.sh.

Hns reHepanuu OCTaTOYHOMU pOrpaMMbl o MIOCTPOCHHOMY
CYHEPKOMIUIATOPOM rpady HEOOXOJUMO BBIOJHUTH CKpUNT cgrS.bat wim cgrS.sh
COOTBETCTBEHHO.

[IpuMepbl uUCHoONB30BaHUSI CynepkoMmuisitTopa Ha unix-like cucremax

MpoJIeMOHCTpUpOBaHbl Ha JIuctunrax 21, 22 u 23.

Jluctunr 21. Komanga ajist o0pabOTKHU 3alaHUsI HA CYNEPKOMIMIISIITUIO

/mst file name.mst

JIuctunr 22. KoManaa aJisi BHIOJHEHUS CYTIEPKOMIUIISIIAT

/scp3 file name

JIuctunr 23. Komanaa 11t reHepalui OCTaTOYHOM MPOrpaMMBbl

Jegrs file to write in
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SAKJIFOYEHUE

B xone gaHHO#M BBIMYCKHON KBAIM(PUKAIMOHHON pabOThl OBLIO MPOU3BEICHO
o3HakomyieHue ¢  s3pikoM  PEDAJI-5 w©  u3ydeHbl NPUHIUINBI  PaOOTHI
cynepkommuiatropa SCP3.

beina paspaborana ytuiurta, peanusyroiias mpeoOpa3oBaHHE IporpaMM Ha
PE®AJIe-5 B COOTBETCTBHU C M3MCHCHHUSIMH, BHECCHHLIMU B HJAaHHBINA S3BIK
MporpaMMHUpoBaHusa. Takke C TMOMOIIbI JaHHOW YTUJIUTHI MEpEeHeceHa MO/
aKTyanbHYI0 Bepcuio s3bika PEDAJL-5 peanuzanusa cynepkomnuisitopa SCP3.

bbino mpoBeeHO TECTUPOBAHHME AaKTYalM3UPOBAHHOIO CYNEPKOMIUIISATOPA
SCP3, B pesynpTare KOTOpPOro Oblia YCTaHOBJIEHa pPabOTOCHOCOOHOCTH JAaHHOTO

CYIICPKOMITUIIATOPA.
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[TPUJIOXEHUE A

JIuctunr 24. ['pammartuka si3pika PEDAIJI-5

program ::= f-definition program
| external-decl ‘;’ program

| empty

f-definition ::= f-name block semicolon

| SENTRY f-name block semicolon

semicolon ::= ;' | empty

external-decl ::= $SEXTERNAL f-name-list

| SEXTERN f-name-list
| SEXTRN f-name-list

f-name-list ::= f-name f-name-1listl
f-name-listl ::= ',’ f-name-list | empty
block ::= { sentences }
sentences ::= sentence sentencesl
sentencesl ::= ';’ sentences | empty
sentence ::= pattern right-side
right-side ::= ‘=’ expression
| conditions

conditions ::= ',’ expression ‘:’ cond-end
cond-end ::= pattern right-side

| block
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expression ::= empty

| term expression

term ::= symbol
| variable
| (expression)

| <f-name expression>

f-name ::= identifier

43



