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Jlekumns 3.
BupTyanbHasa cmcrteMa BbiNOJIHEHUS




BBegeHue

= BupTyanbHas cucteMa BbinosiHeHus (Virtual Execution
System — VES) npeacraBnseT cobon abCTpakTHYIO
BMPTYa/lbHYO MaLLMHY, COCOOHYHO BbIMOHATb
yrNpaBisSeEMbIN KO

= [lpepHa3Ha4veHue VES — cnyxutb 06pa3LoM, KOTOPOMY
[10/1)KHA COOTBETCTBOBATb J1tobasi peann3sauuns CLI. Kakyto
6bl TEXHOOrMIO HE UCMOJIb30Basia 3Ta peann3auuns g
BbIMNOSIHEHMS NPOrpaMMm, 3Ta TEXHONOMMS AO/MKHA paboTaTb
TaK Xe, Kak paboTtana 6bl BUpTyasnbHast cuctema
BbIMNOJSTHEHUS

= VES aBnsieTca 3HaunTeNnbHO bonee abCcTpakTHOM MOAENbLo,
4yeM BUpTYyasibHas MalumnHa Java (Java Virtual Machine —
JVM)
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3.1. CocTosiHMEe BMpPTYaNbHOW MALLUWHBbI
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CoCcTOosiHMEe HUTKU

= COCTOSIHME HUTU NMpeacTaBnsieTr cobom 0aHOCBA3HbIN
CMUCOK COCTOSAHUN MeToA0B. MeToa, COCTOSsHME KOTOPOro
HaxXOAUTCSA B CAMOM KOHLIE 3TOro CrucKa, IBNsieTcs
aKTMBHbIM. ECM aKTUBHbIM METO/ BbI3OBET APYron MeTo[,
TO B KOHeL, cnucka byaeTt nobasnieHo HOBOE COCTOSHME A/
BbI3bIBAEMOro MeToaa. Ecnun xxe akTMBHbIN METO/ 3aKOHUNT
CBOIO paboTy, TO ero coctosiHne byaeT yaaneHo n3 Crimcka

= Takas CXxemMa COCTOSIHUSA HUTU SABNSETCA abCcTpakumen
TPaANLIMOHHOW MOAENN NOC/IEA0BATENbHOCTM BbI30BOB
METOA0B



CocTosiHMe Ky4u

= COCTOSIHME Ky4M onpeaensieTcs COCTOSAHUAMMU
coaepXaLLUnxXcsa B HeM 06bEKTOB

= JlJonyCTUMO CYLLIECTBOBaHME CPa3y HECKOJIbKUX KyY

= Cneundpukauuns VES npeagnonaraet, YTo Ang yaaneHus
HEHY>XXHbIX 06BEKTOB 13 Kyun byaeT NCrnob30BaThCH
KaKoW-HMbyab anroputM aBTOMATUYECKOrO yrpaBneHus
namMaTbio. [1py 3TOM AeTanu 3Toro anropuTMa He
paccMaTpuBaloTCs, TO eCTb B peanu3auuax CLI moryT
NPUMEHATBLCH Pa3/inyHbIe anropuTMbl COOPKM Mycopa



AZlpecHoe NpOCTPaHCTBO U NMOo6oYHbIE 3PP EKTHI

= COCTOSIHUSI HUTEN U COCTOSIHME KY4YM AOMKHbI HAXOAUTHCS
B 06LlieM aapecHOM NPOCTPAHCTBE

- I'IapaMeprl N J1IOKadJ1bHblE NepeMEeHHbIE METOAA ABIAKOTCA
YaCTbO COCTOAHUA METOAA U, CJIIEAOBATENIbHO, BUANMbI
TOJIbKO A1 HATU, B KOTOpOVI 3TOT METOA BbIMNOJIHAETCA

= [lapaMeTpbl 1 NOKasbHbIE MEPEMEHHbIE MOIYT COAEPXKATb
CCbI/IKM Ha 06BbEKTbI, pa3MELLEHHbIE B Ky4Ye U BUAUMbIE ANS
ApYruX HUTEWU. [03TOMY U3MEHEHNE 0ObEKTA B Ky4ye u3
OJHOW HUTK MOXET MOB/UATb Ha paboTy APYrvUX HATEN U
cumnTaeTcs noboYHbIM 3MPEKTOM



3.2. CocTossHMe MeToaa

CocTosiHMe meToaa
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I3MeHseMble 31eMeHTbl COCTOSAHUA MeToaa

= VYkasatenb MHcTpykuum (Instruction Pointer).
AQpec cneayoLen MHCTPYKLUUK B Tene MeToaa
= Crek BbluncneHmmn (Evaluation Stack).

Ka)xgoe cocTosiHME MeToAa MMeEET COBCTBEHHbIN CTEK BbIYMCIEHUN,
COAEPXKMMOE KOTOPOIro COXPaHAETCS NPU BbI30BE METOA0B

= JlokanbHble nepemeHHble (Local Variable Array).

[ns XpaHeHUs1 NOKanbHbIX NEPEMEHHbIX B COCTOSIHUM METOAa NpeayCMOTpPeHa
oTaenbHas 06nacTb NaMATH, COCTOALLAS M3 TaK Ha3blBAaeMbIX C/IOTOB
(slots). Kaxxaon nokanbHOW NepeMeHHON COOTBETCTBYET CBOW C/IOT

= [lapameTtpbl (Argument Array).

daKTUYECKNE NapaMeTPbl 3aMNMCbIBAIOTCA B CrieLnanbHyo 06/1acTb NaMaTy,
KOTOpasi OpraHM30BaHa TaK e, Kak 1 061acTb JIOKaNbHbIX MEPEMEHHbIX.

= (O6nacTtb NnokasnbHbIX AaHHbIX (Local Memory Pool).

B a3bike CIL npegycmoTpeHa nHcTpykuus localloc, no3sonstollas
OVHAMNYECKM pa3MeLlaTb 06beKTbl B 06/1aCTK NamMsATH, NOKaibHOW Anis
MeToAa



Hen3sMeHsaeMble 3/IeMeHTbl COCTOAHUSA MEeToAa

= Onucatenb Metoda (methodInfo handle).

CoaepXuT CUrHaTypy MeToAa, B KOTOPYHO BXOASAT KOMMYECTBO U TUNMbI
(popMasibHbIX MapaMeTpoB, a TakXe TN BO3BpallaeMoro 3HadeHus. Kpome
3TOro, onucaTtenb MeToAa BKOYAET B Cebs MHPOopMaLMIO O KONMYECTBE U
TUMax JIOKabHbIX NEePEMEHHbIX U 06 06paboTumMKax UCKTOYEHWUN.

Onucatenb MeToaa AOCTYMNEH U3 KoAa METoAa, HO B OCHOBHOM OH
MCMNOJIb3YETCA CUCTEMOWN BbINOMHEHUS NpKU cOopke Mycopa n obpaboTke
NCKJTFOYEHUH.

= Onwucatenb 6e3onacHocTn (Security Descriptor).
cnonb3yetca cucteMon 6e3onacHoctn CLI n HepocTyneH u3 Koaa MeToaa.

= CocrosiHue Bo3BpaTa (Return State Handle).

Cny>XuT ANns opraHmMsaummy Cnmcka COCTOSSHUM METOI0B BHYTPU CUCTEMB
BbIMOJ/IHEHNS N HEAOCTYMHO U3 KoAa MeToaa. PakTUYECKM NpeacTaBnsieT
cobon ykasaTenb Ha COCTOSIHME METOAA, U3 Tena KOToporo 6bii Bbi3BaH
TEKYLLMA METOA



3.2.1. CTeKk BblYUC/IEHUI

= He cMOTpS Ha TO, YTO 6O/BLUMHCTBO COBPEMEHHbIX
NpOLIeCCOPOB A1 OPraHU3aLUKn BbIYMCIEHUIA UCMONb3YIOT
DErNCTPbl, B BUPTYa/lbHOW CUCTEME BbINOSIHEHUS BMECTO
DErMCTPOB MPUMEHSIETCA CTEK BbIUMCIIEHUN

= Ctek BbluucneHun B VES coctouT U3 CI0TOB

= [nybuHa cTeKa Bceraa orpaHMYeHa M 3aaeTcs CTaTUYECKM
B 3aro/ioBKe MeTo/Aa

= Ha BXxo4e MeToAa CTEK BblUMC/IEHUWN BCeraa NycT

= CnoTbl CTEKa BbIYMCIIEHUIN HE QAPECYIOTCS, TO €CTb Mbl HE
MOXXEM MOYYMTb YKa3aTeNb Ha KaKoON-HUOYab CMOT U
3anMcaTb B HEr0 3HaYEHUE



Tunbl AaHHbIX Ha CTeKe BblUMCNEHNIA

= Kaxabl/ CNOT CTEKA BbIYNC/IEHUN MOXET COAEPXKaTb POBHO
OAHO 3Ha4yeHune oaHOro U3 cneayrowmx TUNoB:
" int64 — 8-6a1MTOBOE LIEN0e CO 3HAKOM
" int32 — 4-6a1UTOBOE LieNoe CO 3HAaKOM

= native int — 3HaKOBOE LIEN0E, pa3psiAHOCTb KOTOPOro 3aBUCUT OT
annapatHou nnatdopmbl (MOXET 6biTb 4 nnn 8 6aunT)

" F — yucno ¢ nnaBatowWwen TOYKOW, pa3psaHOCTb KOTOPOro 3aBUCUT
OT annapaTHoOM MIaTdopMbl (HE MOXET OblTb MeHbLLE 8 6aunT)

= & — ynpaBnsieMbIn yKa3aTesb
= O — o6beKkTHasa cchliKa
= [lonb30oBaTeNnbCKUN TUMN-3HaYeHue

= CnoTbl CTEKa BbIYNCIIEHNUM MOIYT UMETb Pa3NYHbIA pa3Mep
B 3aBMCUMOCTM OT TUMOB 3aMMUCaHHbIX B HUX 3HAYEHUN



PaboTta ¢ Tunamm AaHHbIX, HE NOAAEPXXMBAEMbIMU
HanpsiIMyt0 CTEKOM BbIYUCNIEHUM

= KopoTtkue uenble Tunbl (bool, char, int8, int16, unsigned
int8, unsigned int16) npu 3arpy3ke Ha CTeK BblYMCIEHNN
pacLunpaTCca oo int32

= unsigned int32 npeBpallaeTcs B int32, unsigned int64
npespallaeTcs B inté4, unsigned native int npeBpallaeTcs
B native int

= Tunbl float32 u floaté4 npn konnpoBaHUM Ha CTeEK
BblYMCIEHNIN Npeobpa3ytoTcs K Tuny F

= Tunbl-NepeYNCNEHNs NPU KONMMPOBAHUM Ha CTEK
BbIYMC/IEHMI aBTOMATUYECKN MPEBPALLAIOTCS B LiEsble
TUMbI

= Jliobon ynpaBnsieMbln yKa3aTesb CYNTAETCA UMEIOLUM TUM
&, a ntobas ob6beKTHas ccbliika npeacrasnsercs Tunom O



3.2.2. JlokanbHble NepeMeHHbIe U NapaMeTpbl

= /1N XpaHEHMS NOKAJIbHbIX MEPEMEHHbIX U NAapaMeTpOB
METOAA MCMONb3YIOTCA ABa MaccMBa, KOTOPbIE COCTOSIT U3
CNoToB. [1py 3TOM Ka)xA0W NEPEMEHHON U KaXXaoMy
NapaMeTpy COOTBETCTBYET POBHO OAWH CIIOT

= J1n9 AOCTyrNa K JIOKasbHbIM NEepeMEHHbIM 1 NnapaMeTpaMm
MCMONb3YIOTCA UX MHAEKChl B MAacCUBaX NepeMeHHbIX U
napameTpoB. [pu 3TOM HyMepaums OCYLLECTBNAETCSA C
Hyns

= CnoTbl, U3 KOTOPbIX COCTOAT MacCuBbl NEPEMEHHbBIX U
NapaMeTpoB, aflpeCyeMbl



3.2.4. ObnacTb JIOKaNbHbIX AAHHbIX

= O6nacTb NOKaNbHbIX AaHHbIX ABNSETCA COCTAaBHOW YACTbiO
COCTOSIHUS MeToAa U UCMOJb3YeTCs A/ pa3MeLleHunS
06BLEKTOB, TN U/NNN pa3Mep KOTOPbIX HEN3BECTEH Ha
3Tane KOMNuNaumn, HoO KOTopsklie Nno TeM MU UHbIM
NPpUYNHAM HexXenaTeslbHO pa3MeLlaTb B Ky4e

= 0b6nacTtb NoKanbHbIX AAaHHbIX CYLLECTBYET POBHO CTOJSbKO,
CKOJIbKO UCMOJSTHAETCS METO/, COCTOSIHUIO KOTOPOro OHa
npuHaanexuT. MNocne npekpaweHns paboTbl METOAA OHA
AaBTOMATUYECKM 0CBOOOXAAETCSH

= B BepndnLMPOBaHHOM KOZIE UCMOJIb30BaHME 06/1acTy
NOKa/bHbIX AAHHbIX 3arpeLleHo



