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Jlekunsa 10.
A3bik CIL: noaaep)xka 06bekTHOM Moaenu

nporpaMMmMpoBaHmne




BBegeHue

= NHCTpyKUMM ANs Noaaep)KKN 06BbEKTHON MOAENU
BK/1HOYALOT:

NHCTPYKUMKN ans paboTbl C 0bbekTamu

NHCTPYKLUMKN Ans paboTbl C MaccMBamum

NHCTPYKUMKN Ans paboTbl C TMNAaMU-3HAYEHUSIMU
NHCTPYKLUMKN ANns paboTbl C TUNMU3NPOBAHHBLIMU CChINIKaMU



10.1. NHCTpyKumun ans paboTbl ¢ o6bekTamm

= HCTpYyKUMn ans paboTtbl ¢ 06bekTaMn — 3170 6a30Bble
MHCTPYKLUUK AN noaaepXkn 06 beKTHO-OPUEHTUPOBAHHOM
napagurMmoi



10.1.1. Co3naHne ob6beKkToB

Kopn NucTpykuuns Bcerpoennsiii | Onmcanue
omepaH/I
0x73 newobj token Co3maeT HOBBIM OOBEKT U BBI3BIBAET I HETO

KOHCTPYKTOP (token — TOKeH MeTaJaHHBIX,
YKa3bIBAIOLINN HA KOHCTPYKTOP)

- Ll,marpaMma CTeKa AJ1d UHCTPYKUUN newob.
, argl, .. , argN -> .. , obj




10.1.2. MNMpoBepka Tnuna obbekTa

Kopn NucTpykuns Bcerpoennsiii | Onncanue
OTEpaH/I
0x74 castclass token [IpoBepsieT, COOTBETCTBYET JIK TUIl 00BEKTA HA

BEPIIMHE CTEKA BHIYUCICHUN YKA3aHHOMY
TUITY. B Cilyyae HECOOTBETCTBUS T€HEPUPYET
UCKIUYeHne InvalidCastException.

0x75 isinst token [IpoBepsieT, COOTBETCTBYET JIM THI 00OBEKTa Ha
BEPIINHE CTEKA BBIYMCIICHUN YKa3aHHOMY
TUMY. ECIM COOTBETCTBYET, TO OCTABIISAET
00BEKT Ha CTEKEE, B IPOTUBHOM ClIy4ae
3aMeHseT 00bEeKT Ha null

= [lnarpaMma CTeKa AN WHCTPYKUMM MpPOBEPKM TuUMa
obbekTa:

, obj -> .. , obj




10.1.3. Pabota ¢ nonamm obbekToB

Kon NHcTpyKUus Bcerpoennsin | Oniucanue
OnepaHz
0x7B | 1dfld token 3arpy»aet 3HaueHue noJisi oobekTa. [narpamMmma creka:
, obj -> .. , value
0x7C | 1dflda token 3arpy»xaet ajapec nojs oobekTa. Jluarpamma creka:
, obj -> .. , addr
0x7D | stfld token CoxpansieT 3HaueHue B noJjie 00bekTa. Jluarpamma
CTeKa:
, obj, value -> ..
Ox7E | 1dsfld token 3arpy’kaeT 3HaueHHe CTaTUYECKOTro MoJisd 00BEKTA.
Huarpamma creka:
. => .. , value
0x7F | ldsflda token 3arpy’kaet aJipec CTaTUYECKOro MoJjsi 00bEKTA.
Junarpamma creka:
. => .. , addr
0x80 | stsfld token CoxpaHsieT 3Hau€HHE B CTATUYECKOM I10JI€ OOBEKTA.

Huarpamma creka: ... , val -> ..




10.1.4. Bbi30oB BMpTYyaibHbIX METOAOB

Kopn NucTpykuns Bcerpoennsiii | Onncanue
OTnepaH/
0x6F callvirt token Br130B MeTO1a C UCIIOJIB30BAaHUEM MO3HETO

CBA3bIBAHUSA

= [lnarpaMMa cteka Ans UHCTPYKUMN callvirt:

, obj, argl,

, argN -> _.

, retVal




10.1.5. 3arpy3ka CTpOKOBbIX KOHCTaHT

Kopn NucTpykums Bcerpoennsbiin Onucanue
omnepaH;
0x72 ldstr token Co3zpgaet Ha BEpIIMHE CTEKa 00BEKT-CTPOKY

= [lnarpaMMa cteka Ans UHCTPYKUMN 1ldstr:

P

, obj




10.2. NHCTpYyKUMKn ans paboTbl C MacCMBamMm

= B npuHUMNe, MacCuBbI ABNSIOTCA TaKUMK e 06beKkTaMy,
KaK 1 3K3eMnnspbl Apyrux Knaccos. Ho ans 6onee
3(pheKTMBHOM peann3auunmn n Ansa CoOKpalleHns pa3MepoB
CIL-koaa B Habope nHcTpykumm CLI npeaycMoTpeHa
crieunasnbHble MHCTPYKUUK ans paboTbl C 0AHOMEPHbIMU
MaccMBaMu, MHAEKCUPYEMbIMU C HYNS



10.2.1. Co3gaHmne MmaccmBoB

Kon NucTpyKums Bcerpoennsiii | Onucanue
OIepaH/I
0x8D newarr token Co3maeT HOBBIM MAacCHUB C DJIEMEHTAMU
yKa3aHHOI'O THUIIa

= [lnarpaMMa cteka Ans UHCTPYKUMN newarr:

, num -> .. , array




10.2.2. 3arpy3ka AJimHbl MaccmBa

Kon

Nuctpykius

BerpoeHnbli
OTepaH/]

Onucanue

0x8E

ldlen

3arpyxaer Ha CTEK JIJIMHY MAacCUBa

= [lnarpaMMa cteka ans MHCTPYKUMn ldlen:

. , array -> ..

4

length




MHCTPYKUMKN ANS 3arpy3Kkn 31EMEHTOB MaCCUBOB

Kon NucTpykums Bcerpoennbiii | Onncanue
OTepaH]I
0x90 ldelem.il — 3arpy3uTh 3JEMEHT TUIa int8
0x91 ldelem.ul - 3arpy3uTh 3JeMEHT Tuna unsigned int8
0x92 ldelem.i?2 — 3arpy3uTh 3J€MEHT Thna intl16
0x93 ldelem. u?2 — 3arpy3uthb dJeMeHT Tumna unsigned int16
0x94 ldelem.i4 — 3arpy3uThb JE€MEHT Tuma int32
0x95 ldelem.u4 - 3arpy3uthb 3JeMeHT Tumna unsigned int32
0x96 ldelem.i8 — 3arpy3uThb dJeMeHT TuIa int64 wiu unsigned
(ldelem.u8) nt64
0x97 ldelem. i — 3arpy3uThb 3JIEMEHT THUIIa native int win
unsigned native int
0x98 ldelem.r4 — 3arpy3utb d5eMeHT tumna float32
0x99 ldelem.r8 — 3arpy3utb 3neMeHT tumna float64
0x9A ldelem. ref — 3arpy3uTh 3JEMEHT — OOBbEKTHYIO CCBUIKY
, array, index -> .. , value




NHCTpYKLUMA 3arpy3kn agpeca 3/1eMeHTa MacCuBa

Kon NucTpykums Bcerpoennbiii | Onncanue
OmepaH]I
0x8F ldelema — 3arpyskaeT aJipec 3JIeMEHTa MacCUBa C
YKa3aHHBIM UHJEKCOM

= [lnarpamMma CTeka ANt MUHCTPYKUUK ldelema:

. , array, 1index -> .. , addr



MHCTPYKLUMM AN COXPaHEHUS 3HAUYEHUN B 3MIEMEHTDI
MaCC1BOB

Kon Nuctpykius Bcerpoennbiit | Onuncanue
OTepaH/]

0x9C stelem.il — Coxpanser 3HaueHHe THIIA int8 B djeMeHTe MacCHBa
C YKa3aHHLIM UHIEKCOM

0x9D stelem.i? — CoxpaHsieT 3HaueHHe Tuma int16 B aeMeHTe
MacCHUBa ¢ YKa3aHHBIM HHIEKCOM

0x9E stelem.i4 — Coxpansier 3HaUeHUE TUIA Int32 B AIeMEHTE
MAacCHBa ¢ yKa3aHHBIM UHIEKCOM

0x9F stelem. i8 — CoxpaHseT 3HAaUEHUE TUIA int64 B dJIEMEHTE
MacCUBa ¢ YKa3aHHBIM MHIEKCOM

0xA0 stelem. r4 — Coxpansier 3nauenue tuma float32 B snemenre
MAacCHBa ¢ yKa3aHHBIM UHIEKCOM

0xAl stelem.r8 . Coxpanser 3nauenue tumna float64 B snemenTe
MacCHUBa C YKa3aHHBIM HHIEKCOM

0xA2 stelem.ref — CoxpansieT 3HaueHHE 00OBEKTHON CCHIJIKH B DIIEMEHTE
MacCHBa C yKa3aHHBIM UHIEKCOM

0x9B stelem. i — CoxpaHsieT 3HaUEHUE THITA hative int B 3JIeMEHTE

MacCCHuBa € YKa3aHHbIM MHACKCOM

, array, index, value ->




10.3. NIHCTpyKumnun ansa paboTtbl C TUNaMun-
3HaYEeHnsAMU

= CneunanbHbii HAOOP MHCTPYKLMM NMPeayCMOTPEH ANS
noaAep>XKM onepauunmn ¢ TMnaMmm-3HadeHnsIMm



10.3.1. NHnumann3aums 3Ha4YeHuns

Kopn NucTpykuns Bcerpoennsiii | Onncanue
OTnepaH/
OxFE 0x15 initobj token 3aIoJIHAET BCE IOJISI 3HAUYCHUS HYJISIMU

= [lnarpamMmma CTeka AN MUHCTPYKUUM initobj:

. , addr -> ..




10.3.2. 3arpy3ka pa3Mepa 3Ha4yeHUd

Kopn NucTpykuuns Bcerpoennsiii | Onmcanue
OmepaH]I
OxFE Ox1C | sizeof token 3arpy»aeTr Ha CTEK pa3Mep 3HAYEHUSI

YKa3aHHOI'O THIIA

= [lnarpamMma CTeka ANt UHCTPYKUUN sizeof:

P G

, Size




10.3.3. KonnpoBaHue 3Ha4YeHUM

Kopn NucTpykums Bcerpoennsii | Onucanne
omnepaH;

0x70 cpobj token Konupyer 3Hauenue. narpamma creka:

, destAddr, srcAddr -> ..
0x71 1ldobj token 3arpy»aeTt 3Ha4Y€HHE Ha CTEK BBIYMCIICHUM.

Juarpamma creka:

, addr -> .. , valObj

0x81 stobj token CoxpaHseT 3Ha4€HHUE CO CTEKA BHIYMCIICHUN B

namATh. J{uarpamma creka:
, addr, valObj -> .




10.3.4. YnakoBKa 1 pacnakoBKa 3Ha4YeHUn

Kopn NucTpykums Bcerpoennsiii | Onucanue
omnepaHj
0x79 unbox token BrInonHsAET pacrakoBKy 3HAYCHUS.
Jnarpamma creka:
, obj -> .. , ptr
0x8C box token YnakoBbIBaeT 3HaueHue. Jluarpamma creka:

, value -> .. , obj




10.3.5. 3arpy3ka onucatens TokeHa MeTaAaHHbIX

Kopn NucTpykums Bcerpoennsiii | Onucanue
omnepaHj
0xDO0O ldtoken token 3arpy»kaet OnucaTeslb TOKeHa METaJaHHbIX

(ctpyktypy RuntimeTypeHandle,
RuntimeMethodHandle, RuntimeFieldHandle)

= [lnarpamMmma CTeka A MHCTPYKUMKA 1ldtoken:

D G

, runtimeHandle




10.4. UHCTpYyKUMM ansa paboTbl C TUNMM3UPOBAHHBIMU
CCblJIKaMu

" TunmanpoBaHHble CCbINIKK B cucteme Tnunos .NET
peann3oBaHbl UCKIIOYUTENBHO AN NOAAEPXKKN HEKOTOPbIX
0COBEHHOCTEN CMHTAKCMCA U CeEMaHTUKM A3blka Visual Basic
.NET. OHun npeacraBnsatoT cobon rubpua, ynpaBiaseMoro
yKa3aTens u Tuna-3HayeHus

= 1na paboTbl C TUNU3NPOBAHHBIMU CCbISTIKAMU
npeaycMoTpeHbl Tpy MHCTpyKumn CIL, KoTopble Mbl
PAacCMOTPUM B 3TOM pa3aene



10.4.1. Co3paHne TUNM3MpPOBAHHOW CCbINKK

Kopn NucTpykuns Bcerpoennsiii | Onncanue
omnepaH/
0xC6 mkrefany token Co3aeT TUMM3UPOBAHHYIO CCHIIKY Ha

BCPIHINHEC CTCKA BBIUYMCJICHUM.

= [lnarpamMmma CTeka AN UHCTPYKUUM mkrefany:

., ptr -> .

typedRef




10.4.2. 3arpy3ka TMna TMNnM3MpoBaHHOW CCbISIKM

Kon

NHcTpyKuus

Bcerpoennsbiin
omnepaHj

Omnucanue

OxFE O0x1D

refanytype

3arpy>kaeT TOKEH, XpaHsIIIUNICS B
TUMU3UPOBAHHOM CCBUIKE.

= [lnarpamMma cTeka Ans UHCTPYKUMN refanytype:

° ’

typedRef -> .

, type




10.4.3. 3arpy3ka 3HauYeHns TUNM3MPOBaHHOW CCbIIKM

Kon NucTpykums Bcerpoennbiii | Onncanue
onepaH/
0xC2 refanyval token 3arpyxaer ajapec, XpaHsIIHcs B

TUNIA3UPOBAHHOW CCBHLIKE.

- ﬂ,ManaMMa CTEKa AJiA MHCTpYKLI,Mﬁ refanyval.
., typedRef -> .. , ptr




