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HNCIIOJIB30BAHUE MPOMEXKYTOYHOI'O A3BIKA JJIA
TPAHCJIAINUA TPAOUYECKHUX CXEM AJITOPUTMOB B
UCIIOJHSEMBIN KOJI

Omucanbl (DYHKIMOHAJIBHBIC TPEOOBAHHS K CHCTEME MMHTALMM UIS TIONYYCHHS! OLCHOK
9 (}HEKTHBHOCTH TPAHCISALUUK TrpadUYEcKHX CXeM alrOPUTMOB B HCIOJHSAEMBIH KOA C
UCIOJB30BAHUEM ITIPOMEKYTOYHOrO  si3blka TpaHcisimu. IlpuBeneH mpumMep — mporiecca
TectupoBanus. Onncana BO3MOXHOCTD yKa3aHUsI TOUCK 3aMepa BPEMEHH BBIIIOJIHEHHS IIPOrPaMM
C LEeJbIO y4eTa WM MTHOPUPOBAHUS ONpEAENEHHBIX yacTei anroputma. Mn.: 2. bubmumorp.: 10
Ha3B.

KiodeBble ciioBa: CHCTEMa HMHTAl[MH, OLCHKAa A()(GEKTHBHOCTH  TPAaHCILILMH,
UCHOJHAEMBIH KOJ, IPOMEXKYTOYHBIH S$3bIK TPAHCISLHH, TECTHPOBAHHE, BPEMs BBITOJIHCHUS
HPOTPaMMBI, alITOPUTM.

IHocranoBka  mpoOaembl. B Hacrosimee  BpeMss  IIMPOKO
pactpoctpanenbsl  CASE-cuctemsr  (Computer-Aided — System/Software
Engineering), KoTOpble MO3BOJIIOT aBTOMAaTU3UPOBAThH IPOLECC Pa3pabOTKH
IPOrpaMMHBIX NMPOAYKTOB. OJHAKO Takas aBTOMAaTHU3alMs, KaK MPaBUIIO, HE
SIBIIICTCA TIOJHOM, TaKk KaKk BHYTPEHHME KOJbI METOJOB KJIacCOB MpeisiaracTcs
BIUCHIBaTh BpyuHyIo [1]. CrnenoBarenbHO, akTyaJbHOW SBJIsSeTCS 3ajada
MOJTHOM aBTOMATHU3AIMM TIpollecca CO3JaHUs MPOrpaMMHBIX TNPOIYKTOB, B
paMKax KOTOpOH peanu3yercsi COOCTBEHHAas CHUCTeMa aBTOMAaTHYECKOU
reHepalyy IporpaMMHBIX KOJIOB MO rpaduyeckoit cxeme anroputma (I'CA),
KoTopasi, Hanpumep, B Hotauuu UML cooTBeTcTByeT auarpamme
nesTenbHOCTH (activity diagram) [2].

[Ipu pa3paboTke maHHOI CHCTEMBI, HapsAAy C 3agadedl MpeaCcTaBICHUS
I'CA u e€ Bepudukanuu, ctaButcs 3amava TpaHcsaun I'CA B HCTIOTHAEMBIN
kox. Takas TpaHCISAIMA BO3MOXKHa Tpems crocobamu. [lepBeIii M3 HHX —
HCTIONB30BaHUE MPOMEKYTOYHOIO s3bIKA BBICOKOTO YpPOBHS, BTOPOH —
TPaHCISIIMS B MPOMEXKYTOUHBIH YHU(HUIMPOBAHHBIA KOJ (Hampumep, OanT-
KO/ B s3bIKe Java), U TpeTUi — TPaHCIAIUS HEMOCPEICTBEHHO B HCIIOJIHAEMbIT
kox [3].

s monmyueHust oleHOK croco6oB Tpancisuud ['CA u, B yacTHOCTH,
3¢ (GEKTUBHOCTH MPOMEKYTOUYHOTO s3bIKA TPAHCISIIUU — pa3padaThiBacTCs
cHUCTeMa MMMTAIMM, TaK KaK aHAJUTHYeCKas OIEHKA CI0XKHOCTH TPaHCISINU
He MPECTABISETCS BOZMOKHOM.
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AHaym3 jgutepatypsl. B pabore [4] omuceiBaercst cpela BH3yasbHOM
paspabotku "PureBuilder", koTOpas, 1O CIOBaM aBTOpA, MOJDKHA TOJHOCTHIO
M30aBUTh OT MCXOJHOTO KOJia B TEKCTOBOM BHJE M INEPEHTH K BU3YAILHOMY
MPOrpaMMHUPOBAHUIO Ha OCHOBE "YHUBEPCATBLHOTO SI3bIKA
MpOTpaMMHUpPOBaHUA". ABTOp HCHOJIB3YyeT "BCTPOCHHBIM SI3BIK" AT HaIIHCEH
Ha rpadHUyecKuX 3JIEMEHTaX Cpelbl BU3yalbHOH pa3pabdOTKH, KOTOPBIA He
HacleIyeT  CHHTAaKCHC  Kakoro-T0 M3  CYIIECTBYIONIMX  SI3BIKOB
nporpamMmupoBanus. Tawke B PureBuilder He TpPUMEHSAIOTCS ONEPaTOPHI
JIOCPOYHOTO BBIXOJA exit, break, exit when, continue, return, OIIepaTOpPHI
TeHepaluy UCKIIOUNTEIbHON CUTyalu throw (IOIycKaeTcs B OTIAJOYHOM
peXuMe) W ApyrHe  KOHCTPYKIHH, KOTOpBIE  pPACIECHUBAIOTCS  Kak
HeOe30macHbIe, B YaCTHOCTH, TAKUM TOKYMEHTOM, Kak NASA Software Safety
Guidebook. =~ B~ coorBercTBUM ¢  (DYHKIMOHAIBHOH  Mapagurmoit
nporpaMMmupoBanusi, B PureBuilder He npuMeHSIOTCS TIN00aJIbHBIE U
cTaTudeckue nepeMeHHble. OTKa3 OT MCIONb30BaHMs CYIIECTBYIOMIUX SI3bIKOB
MPOTPaMMUPOBAHHUsT B KauyeCTBE IPOMEXKYTOUHBIX S3BIKOB TPaHCILIIMU
TpeOyeT OT pa3pabOTUMKOB CUCTeMbl PureBuilder peanu3aiiuul, pa3BUTHI H
MOJIEP)KKH COOCTBEHHBIX AJITOPUTMOB TPAHCIALMK HEMOCPEJICTBEHHO B
MammHHBIN koA, C 1pyrod CTOpOHBI, MOAOOHAs KOHLENIHS BBIHYXIAeT
MoJb30BaTeNeil  OTKa3aTbcd OT TPHUBBIYHBIX  KOHCTPYKIHMH, KOTOpBIE
CYIIECTBYIOT BO MHOTHX TEKCTOBBIX SI3bIKAaX MPOTPaMMHPOBAHUSI.

B pabGore [5] ommcana mapagurmMa  S3BIKOBO-OPHEHTHPOBAHHOTO
MPOTPaMMHpPOBaHUS U €€ pealu3anusi aBTOPOM B COOCTBEHHOI cucTeMe
"Meta Programming System". Ilo cioBaMm aBTOpa, Mapagurma S3bIKOBO-
OpPHEHTHPOBAaHHOTO  IPOTPaMMHPOBaHUS  HaET BO3MOXKHOCTh pPabOTaTh
HETIOCPEICTBEHHO B TEPMHHAX KOHLEMIMH M MOHATHH NpoOJIeMBI, KOTOpas
pemiaercs, BMECTO TOrO 4YTOOBI TMEPEeBOJWTh HX B HOTALHMIO S3bIKA
MIPOrpaMMHPOBAaHUs  OOIIEro Ha3Ha4yeHUs (KIacChl, METOMBI, ITUKIBI,
BETBJICHUS U T.N.). [l 9TOrO Hy)XeH S3bIK, CIEeUU(UIHBINA ISl IpeIMETHON
obmacTn, KOTOPBI M TIpe/uIaraeTcsi co3JaTh Ha OCHOBE CYIIECTBYIOIIMX
SI3BIKOB TIporpamMMupoBanus. [losBieHue B mponecce TPaHCIALNH €I OIHOTO
MIPOMEXYTOYHOTO 3BE€HAa B BHIC CICIH(GUYHOTO S3BIKA U HPEIMETHOH
0o0acTi MOTEHIMATIBHO YBEJIMUYUT BpEMsl T'€HEpaluy HCIOJIHAEMOTO KOZa.
Taxoke, ¢ OJHOM CTOPOHBI, MOTPEOYETCsI CO3JaHNEe HOBOTO SI3BIKA IS KaXIIOH
MIPEAMETHOW 00acTH, a ¢ JPYyrod — €ro M3ydeHHe APYTUMH YYaCTHHUKaMHU
nporiecca pa3pabotku. Kpome Toro, aBTop He paccMaTpUBaeT 3ajady BeIOOpa
sI3bIKa MPOTPaMMHUPOBAHUS, KOTOPBIi OyIEeT UCIOIb30BaH B KAYECTBE OCHOBBI
JUTSL CO3JIaHMsI CTICIIM(UIHOTO SI3bIKA.

B pabore [6] Takxe UCHONB3yeTCAd  IapajurmMa  SI3bIKOBO-
OpPHEHTHUPOBAHHOTO INPOrPaMMHPOBAHUS, PACCMOTPEHBI HHCTPYMEHTAlbHBIC
CpeiCcTBa pPa3pabOTKH M COIPOBOXKICHHUS IMPOTPaMMHOr0 oOOecredeHusl Ha

6



ISSN 2079-0031 Becmnuk HTY "XI1N", 2015, Ne 33 (1142)

OCHOBE aBTOMAaTHYECKOH reHepalyy Kojia, peajlM30BaHHbIe Ha si3bike Python ¢
UCIIOJIb30BaHHEM KOMOHMHATOpHOW Oubimoreku PyParsing. Hanonnenne
KOMIIOHEHTHOM OuOJNIMOTeKH ¥ (OPMUPOBAHUE KOHKPETHOH pean3anuu
MPOTPAMMHOTO  TIPHJIOXKEHHUA IPOUCXOTUT B  pe3yibTaTe TI'eHepaluu
NPOrpaMMHOTO KO3, (OPMHPYIOIIEro HCXOAHBIH Koa Ha si3bike CH+.
O/HO3HAYHOCTh BBHIOOpA MPOMEKYTOYHOTI'O SI3bIKA TPAHCIISILMU [TOTEHIUAIBHO
OTPaHWIMBACT I0JIE30BATEIIS OMICHIBAEMOH B pab0TE CHCTEMBI.

B paGorax [7] wm [8] cpaBHHMBaKOTCS  pAa3NUYHBIC  S3BIKA
MPOTPaMMHPOBAHUsI Ha KOHKPETHBIX TECTOBBIX 3afgadax. Ilo mpuamae
HEWCIIOJIb30BAHMUS CHCTEMBI T€HEPAINN KOJIOB, ISl PEIIeHHs 00IIeil TecToBOH
3324l Ha KaKAOM S3BIKE IPOrPaMMHPOBAHMS ABTOPHI BPYYHYIO IIHCAIIN
OTZAETbHBIE TEKCTOBBIC MPOTrpaMMbl. Kpome HEOOXOANMOCTH BIIaICHUS BCEMHU
TECTUPYEMBIMHU A3BIKaMH, €II€ OJHUM HEJOCTaTKOM IOJ00HOT0 MOIX0a eCTh
TO, YTO HANHMCaHHBIE TaKUM OOpPa30M HCXOIHBIE KOABI MOTYT TEpSATh CBOIO
akTyalbHOCTh ("ycTapeBaTh') B TIpOIIECCE PaA3BUTHUS COOTBETCTBYIOIIUX
SI3BIKOB TIPOTPAaMMHPOBAHUS M HX TPAHCIATOPOB MO TNPHYMHE MOSBICHUS
HOBBIX OoJtee 3((HEeKTUBHBIX KOHCTPYKIHUH.

Bc€  BplEnepedyMCIEHHOE JIeaeT aKTyaJbHBIM CO3LAHHUE CUCTEMBI
MMHTAIMU HAa OCHOBE T'CHEPALMH KOZOB, KOTOPAasl MO3BOJIUT II0JIb30BATEIIO
OLICHUTh U CPaBHUTH 3()(PEKTHUBHOCTh PA3IMYHBIX TPAHCISATOPOB U S3BIKOB
MPOTPaMMHPOBAHUS B Ka4ECTBE MPOMEKYTOUHBIX S3BIKOB TpaHcmsinuu ['CA B
UCTIONTHAEMBIH KOJI.

Lesan cTaThbu — pa3paboTKa CUCTEMbI UMUTALIMH JJISL IOJIYUYCHHUS OIICHOK
3¢ GEKTUBHOCTH MPOMEXYTOYHOTO si3bika TpaHCAud ['CA B HUCHOIHSIEMBIN
KOJ.

Onucanne KCepUMEHTa M aCHEKTOB cHcTeMbl UMHUTanuu. Jro0oi
TpaHCHATOp (KOMOWJISATOP WM HWHTEPIPETATOp) SBIACTCA aBTOMAaTOM
mepeBoja  TEKCTa  Ha  HEKOTOPOM  SI3BIKE B COOTBETCTBYIOLIYIO
MIOCJIEI0BATENILHOCTE KOMaH mponeccopa OBM. OT mmmHBI U CTPYKTYpPHI
9TON MOCEeNIOBATEIbHOCTH CYIIECTBEHHO 3aBHCHUT CKOPOCTH BBIITOJHEHUS
IIporpaMMsbl IMojb3oBarend. Hampumep, nporpamMmy, HalMCaHHYIO Ha KaKOM-
00 S3BIKE TMPOTPAMMHPOBAHMS, MOXKHO IIEPEBECTH Ha S3bIK KOMaH]
mporieccopa AByMs pasnuuHeiMH  kommuistopamu Ky um K, Bonee
3¢ QEKTUBHBIM CIIEJYEeT CUATATh TOT KOMIHJISATOP, 1MOcjie 00padOTKH KOTOPHIM
HCXOJIHOW MPOrPaMMBI, MIOCIEHIS BRIMONIHsIeTCs ObicTpee [9].

C  memplo  W3MEPEHHMS ~ CKOPOCTH  BBINOJHEHHS  allOPHUTMA,
pearM30BaHHOTO HA pa3HBIX S3BIKaX, B cHcTeMe TeHepauuu [10] Obuia
moctpoeHa tectoBasi [[CA (cm. puc. 1). OTa rpadudeckas cxema OMUCHIBACT
peaIn3aIyio aNropuTMa COPTHPOBKHU MPOCTEIMU oOMeHamH (' Iy3bIppKoM").
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Puc. 1. 'maBHOe okHO cuctemsl rerepanun ¢ ['CA copTHpOBKH POCTHIMH OOMEHAMHU
("my3sippkom™)

I'maBHOE OKHO CHCTEMBI T'€HEepaluH I03BOJLSIET 3a1aTh IpapHuUecKyro
CXEeMY aJrOpuTMa C TMOMOIIBIO MaHET MHCTPYMEHTOB, KOTOpas pa3MelleHa
8
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BEPTHKAJBHO Yy JIEBOTO Kpasi OKHa. ['JTaBHOE MEHIO MO3BOJIAET CO3JaTh HOBYIO
I'CA (ymanuth cxemy, KOTOpasi HAXOJUTCA B JaHHBIM MOMEHT), COXPAaHHUTh U
3arpy3uth ['CA, a Takke CreHepupoBaTh IPOrpaMMHbIE KOABI MO TEKyLIen
I'CA.

C nmomMomplo cuUCTeMbl TreHepanuu Obutn  nonydeHsl 1o ['CA
NporpaMMHBIE KOJbI Ha si3bike Java u Pascal. Ha nanHblii MOMEHT cucTeMa
emé He TeHepupyeT Koj Ha s3bike C++, HO IIpOTrpaMMHAs peanu3anus
ITOPUTMA Ha 3TOM SI3bIKE ObliIa TAaK)Ke CO3aHa METOIOM PYYHOH TPAHCISAILMN
C KOZIa TIpOrpaMMBbI Ha sI3bIKe Java.

B T1péx mporpaMMHBIX peanmu3anMAx ObIIM JOOABICHBI OMEPATOPHI
M3MEpPEHUs] BPEMEHM BBINIONHEHHWS W BBOJ JAaHHBIX OBIT HW3MEHEH C
KIaBuaTypHoro Ha (¢aitmoBeiii. IlpenBapurensHO OBUT co3maH (aiim ¢
MHOXXECTBOM CIIyYaiHBIX YHCEN, KOTOPBII CIYKWJI UCTOYHUKOM IAHHBIX JUIS
COPTUPOBKH. DTH JIOTIOJHHUTENILHBIC IEHCTBUS HOCSAT PYTHHHBIA XapakTrep U
MOTYT OBITh aBTOMATH3MPOBAHbI CPEICTBaMH pa3padaThIBACMOW CHUCTEMBI
UMHTALVH.

Pe3ynbTaThl MHOTOKpPAaTHOTO — BBIIOJIHEHMS JaHHBIX [POTPAMMHBIX
peanu3anuii NpUBeNEHBl Ha auarpamMme (CM. pucC. 2), TOCTPOEHHE KOTOPOi
TaKKe IpeaycMaTpuBaeTcsl (DYHKIMOHAJIOM CHCTEMBl HWMHUTanmu. JlaHHas
JIrarpaMMa JIeMOHCTPUPYET W3MEHEHHE BPEMEHH BBINOJHECHUS aNrOpUTMA
(ocp opmmHAT) AN Pa3HBIX SA3BIKOBBIX peanu3aluii B XOJE€ OTHEIBHBIX
9KCIEPUMCHTAIBHBIX 3aITyCKOB (0Ch abcImcc). OTa nHOopMAaIs MOXKeT OBITh
oToOpakeHa U B TaOIMIHOH (opme.
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Puc. 2. Pesynsrupyromias quarpaMMma TeCTUPOBAaHUS BPEMEHHU BBIIIOTHEHUS
IIPOTPaMMHBIX peanu3anuil
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B mpounecce TecTupoBaHMS H3MEPSIICA MHTEPBAT BPEMEHH BBIOJIHEHUS
HETIOCPEACTBEHHO COPTUPOBKM JAHHBIX 03 "HaKJaIHBIX PacxojoB" Ha BBOJX
M BbIBOJ JaHHbIX. [lonesnoil ¢yHkumeir paspabaTbiBaeMOl CHUCTEMBI
UMHTAlIMK OyleT BO3MOXXHOCTh ykasanusi Ha ['CA Touek 3amepa BpEeMEHH
BBIMIOJIHCHUS CaMUM  IIOJb30BaTeNeM C  LEJbI0  YYUTBIBAHUS WU
WUTHOPHPOBAHUS ONPENENEHHBIX YacTel aqropuTMa.

Kpome BpeMeHM BBHINOJHEHHUS CYIIECTBYIOT M JAPYIHE METPHKH
3¢ GEeKTUBHOCTH TPaHCISIIWH, HANpUMEp, pasMep HCIoJHAeMoro (aiina,
nHpopMamMs O KOTOPOM TaKKe MOXET OBITh MNpPEIOCTaBICHA CHCTEMOM
MMHTALNH.

Konkpernsle mupoBble pe3yibTaThl TECTUPOBAHUS, OOBEMBI BXOIHBIX
JIAHHBIX, 33/1a4a BbIOOpa TECTHPYEMOTO ajroputMa M Habopa TeCTUPYEeMbIX
SI3BIKOB TIPOTPAMMHUPOBAHMUSA HE SBIAIOTCA MPEIMETOM JaHHOM CTaThH.
[TpuBeneHHOE TECTUPOBAaHKME HOCHT KOHIIETITYalIbHBIA XapaKkTep U 0ToOpakaer
(byHKIMOHANBHBIE TPEOOBaHMS K CHCTEME MMUTALUK VISl TIOJyYSHUS! OL[EHOK
3 PEKTUBHOCTH MPOMEXKYTOUHOTO si3bika TpaHcasuuu ['CA B ucmosHsIeMBbIid
KOJI.

Cucrema reHepayi U CUCTEMa MMUTAIMK IIPEAIIONaraioT paclinpeHne
MHOXXECTBAa  IPOMEXYTOUHBIX A3bIKOB TpaHcimsiuuu. CozmaB I'CA s
pemiaeMoi 3agadM, IOJb30BATEIh MOXET ABTOMATHUECKH CTCHEPHUPOBATh H
MIPOTECTUPOBATH LIENBIN P TEKCTOBBIX IPOrpaMMHBIX peanm3anuii. Cucrema
UMHTAlAH, HUCITIONB3Ysl CHCTEMY TeHepanuy, OyIeT CIocoOHa ONpeneiauTh
HauOosiee I(PGEKTUBHBIA S3bIK W TPAHCIATOP Ui peau3alli 3aJaHHOTO
anroput™Ma. Kpome Toro, 3amyck IaHHBIX CHCTEM Ha OOOpPYJOBaHUHM W
OTEpallMOHHOM  CcHCTeMe, KOTOphle JOJDKHBI — HCIIOJNHATH  HTOTOBBIH
MPOTrpaMMHBIA  KOJ, JaéT BO3MOXKHOCTh TOJIYYUTh HauOoyiee aKTyalbHbIE
cBenieHus1. Pa3zpaboTka ONMMCHIBAEMBIX CHCTEM Ha KPOCCIUIAT(OPMEHHOM SI3bIKE
Java TO3BONIMT peann30BaTh TEHEPAlMI0 W TECTHPOBAaHHE Ha Pa3HBIX
OTIEPAIIOHHBIX CHCTEMaX.

HeoOxoauMbIM  yCIIOBHEM TIOJNyYEHHS NPaBWIBHBIX M aKTyaJIbHBIX
PE3yNIBTaTOB TECTUPOBAHUS €CTh CBOEBPEMEHHOE OOHOBIIEHHE TPAHCIATOPA U3
I'CA B nOpoMEXYTOUHBIM S3bIK MPOTrPAMMHMPOBAHHUS BBICOKOI'O YPOBHS.
[TpuunHO# 3TOTO €CTh TOT (haKT, YTO MOSBICHHE HOBHIX, Oosee 3 PEeKTUBHBIX
KOHCTPYKIMH $3BIKOB M pealu3alis MX B HOBBIX BEPCHSX TPAHCIATOPOB
CYIIECTBEHHO BIIMSAET HA PE3yJIbTaThl TECTUPOBAHUS.

BuiBogbl. B pesynbraTte mnpojenaHHONW paOOTHl  OBUIM  ONHCAHBI
(yHKIMOHAJIBHBIE TPEOOBAHUS K CUCTEME UMMTALIUY JUISl TIOJYYEHHSI OLEHOK
3¢ HEKTUBHOCTH MTPOMEXKYTOUHOTO s13bIKa TpaHcsmuu I'CA B HCTIONHSAEMBIN
koA. JlaHHas cuCTEMa, OCHOBBIBASACH HAa PEAIM30BAHHOM CHCTEME T'€HepaluH,
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MO3BOJISIET AaBTOMATHYECKH TpaHciaupoBarh ucxoinyi ['CA u ompenenuth
Hanbonee S(GQPEKTUBHBIN S3BIK M TPAHCIATOP M3 MOIJEPKUBACMBIX ITHMHU
cucremamu. Pa3paboTka cucteM Ha si3bIke Java TO3BOJIIET PEaH30BHIBATH
reHepaluio KOAOB M cOOp JaHHBIX (TECTHpOBaHME) Ha Pa3IMYHBIX
OIEpPAIMOHHBIX CHCTEMaX.

[MpuBenen mnpumep mpolecca TECTHPOBaHMS, B XOJE KOTOPOTO
HCIIONE30BAIACE TIPOMEKYTOUHBIE SI3BIKH Pascal, Java n C++. Ommucana
BO3MOXKHOCTH yKa3aHHs IOJb30BATEIEM TOUCK 3aMepa BPEMEHH BBITIOIIHEHUS
MPOTPaMM C LEJBI0 YIUTHIBAHUS WM UTHOPHUPOBAHUS ONpPENCIEHHBIX YacTei
ITOPUTMA.

JlanpHEHIIMMHU TIEpCTIEKTHBAMHU Pa3BUTHSA €CTh YBEIWYEHHE MHOXECTBA
MOJIEP)KUBAEMBIX CHCTEMaMH TPOMEXYTOUHBIX S3BIKOB BBICOKOTO YPOBHH,
pa3paborka 3PPEeKTUBHOrO crocoda JT00aBICHUS HOBOTO MPOMEKYTOUHOTO
sI3pIKa TPAHCIAIMKM M YCOBEpIIeHCTBOBaHWE Tiporiecca cosfganust ['CA B
pa3paboTaHHOM pefaKTope.
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