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AHHOTanms. B craTbe omMChIBaeTCSI METOJ IOCTPOCHUS CHHTAKCHYECKOI'O aHaJlInu3aTopa,
MO3BOJISIIOMINH CYIECTBEHHO COKPAaTHTh TpeOyeMble ISl aHalIu3a pecypchl. MeTo 0CHOBaH
Ha TOM (aKTe, 4TO KaKAbIH HCXOMHBIA (haill MOAKIIOYaET MHOXKECTBO 3arojOBKOB, W3
KOTOPBIX HCIIONB3YETCs JIHIIb HEOOMBIIOE KOJMMYECTBO onpeaeneHuid. Pazdop ompeneneHuit
13 3arOJIOBKOB MOXKHO MPOITYyCKaTh A0 MOMEHTAa HEMOCPEICTBEHHOTO OOpAIIeHUs] K HUM,
TakuM  00pa3oM, HEHCIIONb3yeMbIe  ONpEACNICHUS  aHAIM3HPOBAThCI HE  OyIyT.
OTnU4HUTEbHON OCOOEHHOCTBIO METOAa SIBISIETCS HEOOXOIMMOCTh BHECEHUS JIHIIb
HeOOJBIIOro KONMYEeCTBa HM3MEHEHHH B CyIIeCTBYIONMII mapcep. Meron peann3oBaH B
crarnyeckoM aHanuzatope Klocwork Insight.

KiroueBple Cj10Ba: JIEHUBLIM aHaIU3, CHHTaKCHUecKui ananu3, C/C++.

1. BeaedeHue

[Tlo mepe pasButus JOOOrO0 MpOAyKTa, OOBEM NPOrPAMMHOIO KOJa pacTer.
3ayacTyl0 CKOPOCTh IPHUPOCTa CTPOK KOJa B MPOEKTEe HE JHMHEHHa 10 BPEMEHH.
Takoit poct, Hanpumep, mokassiBaeT sapo cucremsl Linux [1]. Kak cnencrsue,
pacrer BpeMs KOMIWIILIMH IpoekToB. Kpome Toro, mpu padore ¢ OoIbIIMMHU
MIPOEKTaMH  MPOTPAMMHMCTBl YacTO HCHOJNB3YIOT MHCTPYMEHTBl aHanmm3a |
TpaHCchOpMaMK KOJa. DTH MHCTPYMEHTHI BKJIIOYAIOT B ceds pedakTopuHT Kona,
CTaTUYEeCKUH  aHaNmW3, IIOCTpOGHHWE Tpada  3aBUCUMOCTEH  TPOEKTa W
MHTEIJIEKTyaJ bHOE AaBTOJOMNONHEHHE. Takue 3agaunl OOBIYHO BBIIONHSIOTCA II0
JepeBy aOCTPaKTHOTO CHUHTAKCHCa, KOTOPOE MONydaeTcsi B pe3ysbTare paboThI
CHHTaKcH4eckoro aHammzaropa (mapcepa) [2]. Kak mnpaBuio, Bpems pabOThI
napcepa CpaBHUMO CO BPEMEHEM MOCJIEAYIOIIEr0 aHaIN3a, II03TOMY Pa3padOTUUKH
KOMIIWJIATOPOB HpuWjIararoT HEMaIo yCl/IﬂI/lﬁ 11 MUHHUMH3aAIlUU TpeGyeMoro
KOJINYECTBA PECYPCOB.

IIpobGiemMa cokpallleHusi BpEMEHH aHajK3a HaubOoJyiee akTyaibHa Ui si3bIKOB C U
C++, Tak Kak OHHM He 00J1aJal0T CBOWCTBOM MHKAIICYJISLHA BPEMEHU KOMITHIISIIM.
Hanpumep, ans s3pika C++ 3T0 O3Ha4aeT, YTO M3MEHEHHE 3aIMIICHHOTO 4WieHa
KJjlacca MOTpeOyeT MOBTOPHOW KOMIIWIILIMM BCETO KOJd, B KOTOPOM 3TOT Kiacc
ucrons3yercst. OTHUM U3 BapHAHTOB COKPATHThH BPEMsI KOMITHIISILIMN KOJIa SIBIISIETCS
WHKPEMEHTAIBHBIN aHanu3 [3] - KeMIMpOBaHUE HCIIOIB3YEMBIX B (haiilie 3aroJIOBKOB
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JUTSL YCKOPEHHS TIOBTOPHOTO aHanu3a. OMHAKO, STOT METO paboTaeT TOIBKO MPH
MHOTOKPaTHOM aHaliu3¢ OJHOTO W TOro e ¢aitta, U TpeOyeT pabOTHI B
MHTErPUPOBAHHON cpefe pa3paboTKu. PaccMOTpHUM METOJ CHHTAKCHYECKOTO
aHajM3a, KOTOPBIA MO3BOJIUT YCKOPHUThH TEpBbIi pa3dop (aiina, a Takke MOXKET
HCII0JIb30BAThCS TIPH MTOJHOM COOPKE MPOEKTa.

2. O630p cywecmeayrouwux peweHul

OOBIYHO CTPYKTypa MPOEKTOB, HANIMCAHHBIX Ha si3pikax C u C++, TakoBa: B Hadaie
K@KAOro HcxoxHoro (aiina 3ammcaHbl JAUPEKTUBBI IIpempoleccopa i
HOAKJIIOYEHHS 3aT0J0BOYHBIX (hailyIOB, 3aTEM CIIELYIOT ONpPEIENeH s, OTHOCSIIHECS
HEMOCPECTBEHHO K 3ToMy (haitimy. Huke nmokasan npumep Takoro ¢aiina.

#include <windows.h>
#include <iostream>
#include <user types.h>
typedef unsigned int boxes;

B moxkmrouaeMsle (haiisibl BEIHOCATCS IEKJIAPAMN W ONPEICICHUS, KOTOPbIE MOTYT
HCIOJIB30BaThCS BO MHOTHX (aitmax. Kaxnmeri aitmr MOXKeT HCIONB30BATh JIHIIH
HEeOOJIBIIOE KOJIMYECTBO ONpPEIEIeHHH W3 3arojoBOYHOrO (ailla, HO BBIHYXKIECH
MOJKIIFOYATh €ro nearnkoM. Kpome Toro, ofiHM U T ke 3aroJOBKU aHAIU3UPYIOTCS
MHOro pa3. B pesynprare Bpems KoMmmwiinuu ¢aiila M BCero MpoeKTa
HCONPpaBJaHHO YBCINYUBACTCA. O)IHI/IM U3 BO3MOXHBIX pemeHMﬁ HpO6ﬂeMbI
ABJIACTCA HCKIHOYCHUE HN3 KOMIWIAOHUKU HCUCIIOJIb3YyCMbIX O6'I)€KTOB. Takoe
pellieHre YaCTHYHO peaan30BaHo B kommuwisitope MS Visual Studio [4].

B noaxitoyaeMeIx 3arojgoBKax COJAEPKUTCS MHOTO IIa0JI0HOB, MHOTHE MX KOTOPBIX
HHUKOTJ]a He ucnousb3yrores. Koria mapcep oOHapyXMBaeT 3arojoBOK Kakoro-jiuoo
mabjioHa, OH MPOIYCKAaeT ero TeJlo, COXpaHsis KOHTEKCT, HEOOXOAWMBIN JuIs
nocienyroomero pasoopa. Ecmum 3atemM mapcep 0OHapyXUT HHCTaHIMALUIO
(MHULIMAIM3alKIO THITOM) IabiioHa, To Oy/IeT BBINOIHEH aHanu3 ero Tena. Eciu xe
TaKOW WHCTAaHLIMALMK HE OOHApYXKUTCS, TO TEJO MIa0JIOHA MPOAHATU3MPOBAHO HE
Oynet. B pe3ynpraTe Takoi KO HE BHI30BET OIIMOKN KOMITMIIATOPA:

template <typename T> class error example {
>>>> example error <<<<

Takoe moBemeHHE Mapcepa MOXHO Ha3BaTh '"JIGHWBBIM' - aHAIW3 Tela mIabiioHa
OTKJIaJIbIBAETCSI HACTOJIBKO, HACKOJIBKO BO3MOXKHO, HJIH HE BBITIOJHSETCSI COBCEM.

JpyruM mpuMepoM <«JICHHBOTO» MOBEACHHS SIBISIFOTCS OECKOHEYHbIE CIUCKH B
si3pike Haskell. 3HadueHune sjeMeHTa TaKOro CIHMCKAa BBIYHCISCTCS TOJIBKO IPH
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HEMOCPEICTBEHHOM OOpAaIlleHuH K HEeMy, €CJIM JKe€ 3JIeMEHT He TpeOyercs, TO U
3HAYCHUE €TO BBIYUCIICHO HE OYICT.

«JIeHHMBEII» METOI aHAIM3a MOXHO PACIpPOCTPAHHUTH M Ha APYTHE CYIIECTBCHHBIC
yactd koma si3bikoB C um C++ — Ttena (yHKIMHA, CTPYKTYp M KJIaccoB, HE
00s13aTeIbHO MA0IOHHBIX.

3. «JleHuUebIU» aHanus3.

Jnsi OUeHKHM KOJMYECTBa OOBEKTOB, KOTOpPBIE PEAIBHO HCIIONB3YIOTCS B (aiiiax
MIPOEKTa, MBI MPOAHAIM3UPOBAIN HECKOJIBKO IPOEKTOB C OTKPBHITBIM HCXOJIHBIM
KOZIOM. MHOXECTBO HCHOJNB3YeMbIX (YHKIMH W KIIACCOB OIpENeNsieTcsl Tak.
[IpocMoTpuM Bce 00BEKTHI B UCXOIHOM KOJIe clienyrommx TumoB. Eciu sTo kiacc,
TO MPOCMAaTpHBaeM €ro wWieHbl W QyHKIMU-wieHbl. Ecom 3to (yHKIMA, TO
npocMaTpuBaeM ee Teno. Ecnm BeTpedaeTcs kiaacc WM (QYHKIMS, KOTOPBIX HET B
MHOXXECTBE MPOCMOTPEHHBIX, TO AoOaBisieM HX. TaknuM 00pa3oM MBI MOIyYHUM
MHOXECTBO ()YHKLHUH W KIIacCOB, KOTOPbIE HY>KHBI Ul TPAHCIHPOBAHUS JaHHOTO
ucxoxHoro ¢aitna. OctanbHble (QYHKIMH M KIACChl MOXKHO HPOIYCTUTH IPH
a"Hamm3e. Ha puc. 1 mpencraBieHo oOmiee KOJIMYECTBO KJIAcCOB M (DYHKIMIT Ha
MIPOEKTaX B CPABHEHHUH C KOJIMYECTBOM HCIIOJIB3yEMBIX.
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B Bce knaccel B Ucnonbs. Knaccel
100%
80%
60%
40%
20%
0%

B Bce dyHKUMKM B Ucnones. dyHKUKMK

100%
80% - —
60% -
40%
20% -
0% - . .
<

Puc. 1. Coomnowenue ucnoib308annblix u 6cex 00beKmos

[Nomyuaercs, 4To U aHATHM3€E 3THX POEKTOB MOXKHO NPOITyCKaTh 60j1ee MONIOBHUHEI
CTPOK, OTHOCSIIMXCS K Kiaccam, u moytu 80% crpok ¢yHkimid. Paccmotpum
nozipoOHee, Kak OyneT paboTaTh TaKOW aHAIN3aToP.
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4. OnucaHue anzopumma.

Cxema paboThl KOMIWIATOpa BBIIAUT Tak. s s3eikoB C\C++ BHauane
UCXOJIHBIH TEKCT 00pabaThIBaeTCsl MPETPOLIECCOPOM, KOTOPBIH 3aMEHSIET MaKpOCHI 1
pacKpbIBacT JAMPCKTHBBI MOIKIIOUCHHS 3aroJOBOYHBIX (DaiiioB. 3aTeM Ha cTaauu
JIEKCUYECKOTO aHalIM3a IIOJIyYeHHBIH TEKCT pa30MBaeTcss Ha paclio3HaBaeMble
€IMHMIBI TEKCTa - JIEKCEMBI, KOTOPBIE IEPEeAaloTcs CHHTAKCHYECKOMY aHAIIU3y
(mapcepy). CuHHTaKkCHM4YeCKMH  aHaJIM3  OIpPEAEseT, MOXEeT JIM  Takas
MTOCTIEIOBATEIIPHOCTh JIEKCEM COOTBETCTBOBATH TpPaMMATHKE AaHAJIH3HPYEMOTO
SI3BIKa, W CTPOHT JIepeBO pa3bopa, OTpaXkamIlee CHHTAKCHYECKYHO CTPYKTYpY
HCXOMHOW TmporpaMMebl. [lociie CHHTaKCHYECKOTO aHaji3a WIH OJHOBPEMEHHO C
HUM BBINIOJTHSETCS CeMaHTHUecKui aHann3. CeMaHTHYEeCKH aHAJIN3 OCYIIECTBIIIET
MPOBEPKY THUIIOB, BBIYUCISET 3HAYCHHUA BBIPAKCHUH BPEMEHH KOMITHILALIUH,
paspemraer BBI30BBI (DYHKIMHA M CHaO)KaeT y3Jbl jAepeBa pazbopa aTpuOyramMu —
CEMAaHTHUYCCKUMMU IJIEMCHTAMMU.

Kak mpaBuio, napcep mis si3pikoB C/C++ CTPOUTCS 1O aIrOPUTMY BOCXOJSIIETO
cuHTakcuiyeckoro pasbopa LALR(1). Takoii mapcep mpocMaTpUBaeT
HIOCJIE/IOBATENILHOCTh TOKEHOB CJIEBa HAIpPaBO, IPUHUMAs PEIICHUE O CIOBHUIE HIIH
CBEpTKE Ha OCHOBAHMHM NPEANPOCMOTPa OJHOrO TOKeHa. [Ipu ciuBure, TeKyluii
TOKCH WM HETEpMHHAI TEPEHOCUTCA Ha CTCK; IMPHU CBEPTKE CHUMBOJIbBI,
COOTBETCTBYIOIINE NPaBUITy CBEPTKH, CO CTE€Ka CHUMaIOTCs. ' paMmaTuku si361k0B C
n C++ B 0CcOOCHHOCTM HE SIBISIOTCS OJHO3HAYHBIMM, W 3a4acTyl0 BBIOOD
MPOAYKIMU TSI CBEPTKH 3aBHCHUT OT Thma wuraeHTudukaropa. [lostomy mpu
ONMCAaHWH TPAMMATHKU S3bIKAa HEPEeOKH KOH(MIMKTHI BHAA CHBUT\CBEPTKA H
cBepTKa\cBepTKa. Takne KOH(PIMKTHI pa3pemaroTcs mo MeToay obodmenHoro LR(1)
aHanM3a - CTeK AyOnmupyercs A KaKAOro M3 BO3MOMKHBIX BAapHaHTOB, M aHAIN3
MIPOBOIUTCS JJIS1 KAKAOTO M3 CTEKOB OTAENBHO J0 TeX HOp, IOKa Ha OJHOM M3 HHUX
He Oymer oOHapykeHa ommOKa CHHTaKCcHMCca, WiIH 00a CTeKka He MNpHIyT B
OJIMHAKOBOE COCTOSIHHUE.

Hnst noGasnennsi (YHKIHMOHAJIBHOCTH OTJIOXEHHOro pasdopa Ten (QyHKUuM U
KJIaCCOB TOTpedyeTcs He Oonpimoe KomndecTBO m3MeHeHWd. Korma B mpomecce
OPOCMOTpa CIKCKA JIEKCEM Mapcep BCTPEYaeT CHUMBOJ OTKPBIBAIOIICH (UTypHOU
CKO6KI/I, OH JOJDKCH MNPOIYCTUTH BCC JICKCEMbI BIIJIOTH 4O CHUMBOJIa SaKpblBalOHleﬁ
¢urypHoii ckoOku, c coxpaHeHHeM OanaHca ckoOok. Bmecro y3ma nepesa,
COOTBETCTBYIOIIIET0 Ty Kilacca, Hapcep BCTABUT CHIENUANIBHBIA y3€I, COJeprKallui
HEOOXOAMMYH HWH(POPMANKIO, dYTOOBI O0ecrmednTh pa3dop Tenma, eCld OH
MoHato0uTes B AajbHeimeM. J1a nHpopMalys OyaeT BKIoYaTh B ceOs yKa3aTenn
HA TIEPBBIA W TOCICIHUNA CHMBOJIBI Tella KJIacca B IOCIEAOBATEIFHOCTH JIEKCEM, a
TakKe yKa3aTeldh Ha TEKYIIyl 00JacTe BHOIUMOCTH. B nmampHeiimem, eciu OynmeT
HEO00XO0AMMO cO37aTh OOBEKT KiIacca U OOpaTHUTHCA K OOBEKTYy BHYTPH OOIaCTH
BUOMMOCTH KJlacca, Tapcep YCTAaHOBUT COXPAaHEHHYIO OO0JacTh BHIMMOCTH B
KadecTBe TEKyIIeH M BBI30BET NEWCTBHE A aHamm3a Tena kimacca. Kak mpasuio,
9TOH NeiicTBUE SBISIETCS MPOLENYPOil TOro e mapcepa, MO3TOMY HOTpeOyroTcs
U3MEHEHHs /I 00ecIieueH sl peeHTepadelIbHOCTH MPOLETYPhI.
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Crenyromuii pparMeHT AeMOHCTPUPYET OTIIOKEHHBIN aHAN3 Tesa (PyHKINH.

int foo(int n) {
if (n > 0)
return foo(n - 1);
return 0;

}

int main() { // Teno byHKUMM main He nponyckaeTcsd
return foo(3); // avanus Tena OyHKUMM foo

B srom mnpumepe ananu3z Tena ¢yHkuuu foo Oyger OTIIOKEH 0 MOMEHTa
oOHapy’keHHs ee BhI30Ba B Teie (QyHKIMH main. B kauecTBe TeKymiel JeKCeMbI B
napcepe OyZeT ycTaHOBJICHA OTKpBIBatolIast purypHas ckoOka B EpBOi CTpOKe, a B
Ka4yecTBe TEKyIleH 00JIaCTH BHIMMOCTH OY/JET yCTaHOBIIEHA 00JIACTh BUIAMMOCTH
¢ynkuuu foo. B xone aHannmza HEOOXOAMMO OTCIIEKHMBATh PEKYPCUBHBIH BBI30B
TeKyIed QyHKIUK 1 o0palieHue K 00J1aCTH BHIUMOCTH TEKYIIETrO Kjiacca, YTOObI
HE BOWTH B OECKOHEYHBI LMK IPH IONBITKE 3allyCTHTh aHAINW3 I0 TOH e
coxpaHeHHOW uH}opmaunu. s 3TOro MOXXHO IOMEYaTh Y3€l, M3 KOTOPOTro
Oepercsi KOHTEKCT Uil aHAW3a, KaK «HCIOJb3yeMbli», M B JajbHEHIIEM He
3aIyCKaTh aHAIU3 IPU OOHAPYKEHHH TAKUX y3II0B.

Ilpyn ananu3e Tenma Kiacca MOXHO B CBOIO Ouepellb OTKIa[bIBaTh pa3bop Ten
(YHKIMHA-1WIEHOB M BIOXEHHBIX KJaccoB. ToO ke BEpHO W JUI Tel OOBIYHBIX
(yHKIH.

EcTecTBEHHO, YTO CHHTAKCHUYECKOE IEPEBO, IOCTPOSHHOE TIPH «JIEHUBOM» pa30ope
BKJIIOYAET HE BCE Y3JIbl U3 JIepeBa, KOTopoe OyJeT IOMy4eHO IPH MOJTHOM aHAIIU3e.
Ha MoOMEHT 3aBeplieHUs aHalIM3a B TakoM JiepeBe OyayT coJepikKaTbes
CrielasbHbIe Y3JIbl C COXpaHEHHOH MH(opManmeil Ui Tel KIaccoB U (YHKIMH, K
KOTOpPBIM He ObUI0 0OpalieHnid. ITo HeOOXOANMO YUUTBIBATh IIPU 00X0/Ie AepeBa, K
nmpuMmepy, ¢ ILenbio Toucka nedekroB. OpHako, OTCYTCTBUE JAC(EKTOB IS
HEHCIIOIb3YeMOr0 KOJa BIIOJHE OIPaBIaHHO, Belb Takhe aAe(eKTsl He OyayT
BIMATh HAa KauecTBO mporpammbl. Kpome Toro oHm OyayT oOHapy>XeHBI IOCIie
W3MEHEHHH, IPUBOJAIINX K HCIOIb30BAHUIO MPOITYIEHHON YaCTH KOJA.

[Tpn coxpaHeHHH KOHTEKCTa Uil OTJIOXKEHHOIo pa3bopa Teja Kiacca - yKazarelnen
Ha JIeKCeMbl M 00JIacTH BHJIMMOCTH, HEOOXOAMMO 3allOMHMHATh HH(OpPMALHUIO O
MOMEHTE, B KOTOPBIH Oblila cOXpaHeHa 00JIacTh BUAMMOCTH. DTO HYXHO ISl TOTO,
4TOOBI N30EKaTh OMHUOOK B CHTYallUsIX, KOTJIa B O0JIACTh BUAUMOCTH JOOABIISIOTCS
HMEHa, KOTOpBIE B HEll yxkKe ecTh, HO C JPYIMMH 3Ha4eHHsSMH. Tak, B CIEIyIOIIeM
IprMepe Ha MOMEHT OOBsBiIeHUS QyHKIUH foo B Tekymieid 001acTH BHIUMOCTH
uMs X 0003HaYaeT mepeMeHHyo Trma int. Ecu MBI OTIIOKUM pa30op Tena GyHKIIHN
JO MOMEHTA BBI30Ba, TO IIPH BOCCTAHOBJIECHHH OOJACTH BUIMMOCTH KakK TEKyIIeH,
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UM X B Hel Oymer oOo3HadaTh THm. TakuM 0Opa3oM BMECTE CO CCBUIKOW Ha
00JIacTh BUIMMOCTH HEOOXOIUMO COXpaHsTh ee cocrosiHue. K mpumepy, MOXHO
BBECTHU IOHSTHE PEBHU3MM Harono0Ke cucteM KOHTpous Bepcuid. [Tpu nobaeneHun
UMEHU B 00JIaCTh BUAMMOCTH, €€ PeBH3Ms OyAeT yBEIMUYMBATHCS Ha EAMHHILY, a
nobaBieHHoe WM OyIeT XpaHUTh HOMEp pPEBU3MH. 3aTeM 3HAa4YeHUE PEBHU3UHU
MOYKHO OyZeT MCIOJIb30BaTh IIPU MOUCKE MMEHH B 00JIACTH BHUIUMOCTH - B JAHHOM
nmpuMepe Te’ao QYHKIMH OBIIO COXPAaHEHO C O0JACThI0O BUAWMOCTH C PEBH3HEH 2,
3HAYWT, BCE IMEHA C HOMEPOM PEBU3UH OoibIe 2 ObUTH T0OaBJICHHI MO3XKE, U HE
MOT'YT YYUTBHIBATHCS IPH OMCKE HMEH B TIPOLlecce aHaIn3a Tena (GyHKLIUH.

template <int wheels> class Vehicle {};

int x; // x: rev. 1
void foo () { // foo: rev. 2
X = 2

}
typedef int x; // x: rev. 3

foo();

B sTom npumepe ananus Tena GpyHKuuu OyneT MporCcXOoAnTh TOJIBKO, KOT/ia mapcep
ompenenut BbROB (yHKmmm foo. Jlmg 3TOro B KadecTBE TeKymed Oyner
yCTaHOBIIEHA TII00ANbHAsT 00JIACTh BUAUMOCTH C HOMEPOM PEBH3UH 2 - TO €CTh Ha
MOMeHT aeknapainn ¢yHKun foo. B mpomecce ompenenenns, kK Kakod U3 JIBYX
JeKIapandii Ha BEPXHEM YPOBHE OTHOCHTCSI UMl X B Teie (QYHKOUH, OyIayT
HCIIONIb30BAaHbl PEBH3MU. Jleknapanus CHHOHMMAa THUIA HE IONAJaeT B CIHCOK
KaHIUIATOB: 3TO UM OBUIO J0OaBIIEHO B 00JaCTh BUAUMOCTH C HOMEPOM PEBU3UH
3, TO eCTb yxKe 1ociie OOBIBICHHUS TeNa QYHKIINH.

Tak kak mabnoH Vehicle He mcmonb3yercsa, TO €ro Teao MpPOaHATU3UPOBAHO HE
Oyner. JleHMBBIH aHalIM3 HMMEET CMBICI MPOBOAWTH TOJBKO JUIS 3JIEMEHTOB B
3aroJIoBKax, Belb MCXOJHbIE (haiibl 0OBIYHO UCIIONB3YIOT BCE CBOU JIEKJIapallvy,
KpPOME TOT'0 UX pa3Mep HE BEJIMK B CPAaBHEHHHU C Pa3MEpaMH 3ar0JIOBKOB.

5. Pesynbmamei.

B rabmume 1 mpenctaBieHO CyMMapHOe BpeMsl  CHHTaKCHYECKOIO |
CEMAHTHYECKOT0 aHaIM3a Uil BceX (aifIoB MPOSKTOB C UCMOIb30BAHUEM JICHHBOTO
pexxumMa u 6e3.
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NPOEKT CTPOK OObIYHbIN  «/IEHUBbLIN» yBeNnyeHume
KoAa, PEXUM, CEK PEXUM, CEK CKOpPOCTH
TbiCAY aHanm3a

Blender 2.63 1,029 168 132 22%

Firefox 9.0 2,198 1,144 735 36%

Chromium 3,099 13,069 8,816 33%

OpenOffice 3 6,986 27,706 21,693 22%

Tao. 1.

BuHo, 4TO AaHHBIC PE3yNbTAThl HE MIOKA3bIBAIOT TAKOT'O COKPAIICHHUS BPEMEHH, KaK
OXHJAOCh MO OIGHKAM KOJHMYECTBA CTPOK KOjAa. JTO CBSA3aHO C TEM, 4YTO
3aBHCHMOCTh BPEMEHH aHalM3a OT KOJHMYECTBA CTPOK KoJa He JnHeiHa. Tak,
HaIpUMeEp, NPY ISKIapany MePEeMEHHOMN, CO3MaeTCs BCEro OAMH CEMaHTHYCCKHIMA
JJIEMEHT, KOTOPBIN 100aBIISETCS B TEKYILY0 00J1acTh BUAMMOCTH. [Ipu nexknapaunu
MacCHBa, TAKUX JJIEMEHTOB OY/eT CO3IaHO HECKOJBbKO, & MPH ONUCAHHUU IIa0JIoHA
KPOME CEMaHTHUYCCKUX JJIEMEHTOB HEOOXOAUMO COXPAHATh U CTPYKTYPY IIa0IoHa.
OpHako, MOMy4YeHHbIE Pe3yIbTaThl — yeKopeHue oT 22% 1o 36% - mpeacTaBisiioT
CYIIECTBEHHOE YIIYYIIICHHE BPEMEHH CHHTAKCHYCCKOTO aHaJIM3a.

6. 3aknroyeHue.

OnmncaHHBIE METOA TO3BOJSIET TIOJNYYUTh BBIMTPHIII Oosmee 20% BpemeHH
CHHTaKCHYECKOTO aHain3a MpoeKToB. [IaHHBI METOJ peajn30BaH B MHCTPYMEHTE
crarnueckoro ananmza Klocwork Insight. Eme omHuM crnocoboM onTuMu3anuu
BPEMEHHU BBINIOJIHEHHSI aHAJIM3a MOXET CTaTh COBMEIEHHE MHKPEMEHTAIBHOTO U
JIEHUBOTO aHaln3a Ipu paboTe B cpeaax pa3pabOTKH.

Cnucok JuTepaTypsl.
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Abstract. The article describes a way to implement syntax analysis for C/C++ languages
which allows to reduce significantly the required resources. The method is based on the fact
that each source file includes lots of header files from which only a portion of definitions is
used. The analysis of definitions in headers can be postponed to the moment of actual access
to them, thus avoiding the analysis of definitions that are never used. Such definitions as
templates, classes, functions could be skipped during code parsing until access of such
definitions will be found in source code. For these purposes parser of C/C++ code modified
to support postponed parsing of skipped parts along with revision system like caching of
semantic information for parsed code. As the result of implementation of such parser
performance growth of source code parsing up to 36% observed on several open source
projects. The distinctive feature of this method is that only a small amount of changes is
required to add the "lazy" behaviour to an existing parser. This method of source code parser
performance improvement is implemented in the Klocwork Insight static analyzer.

Keywords. lazy analysis, syntax analysis, C/C++
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