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YuyebHbIn Kypc
“CIL n cucrteMHoe nporpamMMmpoBaHmue
B Microsoft .NET”

Jlekumns 5.
dopmaT MeTaaaHHbIX




BBegeHue

= MeTagaHHble cnyXaT A/ OnNMcaHus TUNOB, HAXOASILLUMXCS B
cbopke .NET, n XpaHSATCS B UCNONHAEMbIX hannax

= Mbl U3y4unM pOpMaT METAAAHHbIX Ha OCHOBE YYEOHOro
npuMepa



YuyebHbi npuMep

.assembly HelloWorld

{
.hash algorithm 0x00008004

.ver 1:0:1:1

.module HelloWorld.exe

// hello() - eIMHCTBEHHEI MEeTOI B Hamel cOopke
.method public static void hello() cil managed
{

.entrypoint

.maxstack 8




5.1. PacnonoxeHue MeTagaHHbIX U KoAa BHYTpU
cbopku

= B Hayane cekuuun .text
pacnosiaraeTcy Teno MeToda
Cekunst text hello, 3a koTOpbLIM CneayoT
Teno meTtoaa hello MeTaﬂaHHHe

= Mol MOXeEM BblbpaTb ANS
MeTaZaHHbIX NPaKTUYeCKH

Cekuus .reloc

MeTagaHHble

3aronosok CLI noboe MecTto BHYTPU CEKLUN, U
Touka Bxoga (jmp _CorExeMain) NX pPacriosioXkeHne,
Tabnuupl Ans umnopTa 3 mscoree.dll [/|306pa)KeHHOe Ha CXEME,

ABNAETCA NMnwb O AHNUM U3
Tabnvua cexunii MHOI'MX BO3MOXXHbIX BapPnaHTOB

[Hon. 3aronosok PE-cpbanna

3aronoBok PE-thaiina

3aronosok MS-DOS




5.2. CTpyKTypa MeTaAaHHbIX

Tabnuubl MeTagaHHbIX

/* Ina xaxmoro rnoroxka: */

struct StreamHeader

{
long Offset;
long Size;
char Name|[x];

}:

[NoTokM meTagaHHbIX

struct MetadataRoot
{

long Signature;
/* 0x424A5342 */

3aronoBkn NOTOKOB MeTagaHHbIX

KopeHb MeTafaHHbIX unsigned short Streams;

}:



[TOTOKMN MeTaaaHHbIX

[Totok HMwms moToka Onucanue

Kyua GUID'oB "#GUID" [Ipencrapnser coboit mocae0BaTEIBHOCTD 128-
OWTHBIX II100ATBHBIX YHUKAJIBHBIX
UJICHTU(PUKATOPOB.

Ky4a monp30oBarenbckux "#US" CoZlepKUT CTPOKOBBIE KOHCTAHTHI, OIPE/ICIICHHBIC B

CTPOK porpaMme.

Kyua cTpok "#Strings" | ComepKUT Ha3BaHUS JIEMEHTOB METAAaHHBIX
(TUIIOB, METOJIOB, TOJICH U T.I1.).

Ky4a 1BOWYHBIX TaHHBIX "#Blob" CoaepKUT JBOMYHBIC TaHHBIEC, ONUCHIBAOIINE
METaJIaHHbIE (HAIIPUMEP, CUTHATYPbI METOJIOB).

Tabauiel MeTalaHHBIX Mg~ ConepxuT puzndeckoe mpeicTaBIeHNue TaOIMIT

MCTalaHHBbIX.




5.3. Tabnuubl MeTagaHHbIX

struct MetadataTables
{

éﬁér HeapSizes;
char Vvalid([8];

unsigped long Rows[7];

i
3aronoBok Tabnuy,

01000111 | 00000100 | OOO0O0O0O0OO | 0OOOOOOOO | OOO00011 | OOOOO0O0OO | OOOOOO0OO | OOO00O00OO



PacnpeaeneHne anemMeHTOB MeTaAaHHbIX y4ebHoro
npuMepa no Tabnuuam

AssemblyRef Table - 0x23 > mscorlib
Assembly Table - 0x20 > HelloWorld
MemberRef Table - 0x0A —» ReadlLine WriteLine
Method Table - 0x06 — hello
TypeDef Table - 0x02 > <Module>
TypeRef Table - 0x01 > System.Console
Module Table - 0x00 > HelloWorld.exe




5.3.1. Tabnunua cbopok (Assembly — 0x20)

= B 3TOM Tabnmue coaepXXnTcs poBHO OfHA 3aruchb,
OonucbiBatoLas Hawy cbopky. B aTom 3anmncn ans Hac
VHTEPEC NPeACTaBNAT CleayoLwme nons:

short MajorVersion;
short MinorVersion;
short BuildNumber;
short RevisionNumber;
= DT YeTblpe Nons XpaHAT MHpopMaLUuo 0 Bepcnmn cbopku
short Name;

= ITO None COAEPXUT UHAEKC B Ky4ye CTPOK, MO KOTOPOMY XPAHUTCS UMS
cbopku ("HelloWorld™)



5.3.2. Tabnmua moaynen (Module — 0x00)

= Tabnuua Moaynen coaep>XXUT POBHO OAHY 3amnuchb,
ONUCbIBaloLLY0 Moay/b. [pyn 3TOM B 3TOU 3anucu
CYLLECTBEHHbIMU ABNSAOTCA ABa MOMS:
= short Name;

= JTO Nosie CoAepXXUT UHAEKC B Kyye CTPOK, MO KOTOPOMY XPAHUTCS NMS
moayns ("HelloWorld.exe")

= short Mvid;

= JTO rnoJse coaepXuT nHaekc B kydye GUID'oB, No KOTOPOMY XpaHUTCA
rnobanbHbIN YHUKaNbHbIM NAEHTUMUKATOP MOAYNS



5.3.3. Tabnuua onpeneneHHbix B cOOpKe TUMOB
(TypeDef — 0x02)

= B HaweM y4yebHOM nNpuMepe HET KJ1laCcoB, HO A1 TOro,
4YTObbl 06BABUTL rNO6anbHYO PYHKLUIO, HaM TpebyeTcH
cneuuanbHbi abcTpakTHbIM TUN <Module>

= 3anuncb TabnuLbl COAEPXUT CNeayoLWMe UHTEPECYIOLLME
Hac nons:

= short Name;

= 3TO None CoOAEPXUT UHAEKC B KyYe CTPOK, MO KOTOPOMY XPaHUTCH UMS
Tvna ("<Module>")

m short FieldList;

m short MethodlList;

= JTu ABa nons coaep>XXat MHAEKCHI B Tabnuuax nonen un METOAO0B,
Ha4MHAaa C KOTOPbIX PACMOJ1I0>KEHbLI OMMNCaTENA noneun u METOoAO0B TUlaA



5.3.4. Tabnuua metonos (Method — 0x06)

= Tabnuua MeToaoB ONUCLIBAET METOAbI, 06bsIBNIEHHbIE B COOpPKe.
Ka)kaasa 3anucb 3Ton Tabnuubl coaep)Xut nHdopMaumo 06 ogHOM
MeTode, NPeACTaB/EHHYIO B CneAylowmx nongax:
= long RVA;
= RVA Tena metoaa B ucnosnHsemom danne
= short Flags;
= Habop ¢naros, 3agatomx 0biacTte BUAMMOCTN METOAA U APYyrue ero atpuoyThl
= short Name;
= DTO NOJE COAEPXUT MHAEKC B Ky4e CTPOK, MO KOTOPOMY XPaHUTCS MMS MeToAa
= short Signature;

= /HpOeKc B Ky4e ABOMYHBIX JaHHbIX, MO KOTOPOMY PacrnosioXeHa CUrHaTypa
MeToAa

= short ParamList;
= B 3TOM none XxpaHUTCS MHAEKC B Tabnuue onucatenen napaMeTpoB MeETOAA



5.3.5. Tabnmua nMnoptTupyembix cbopok
(AssemblyRef — 0x23)

= Bce uMmnopTtupyemble c6OpKU AOKHbI ObITb NepeyncneHsi
B Tabnnue nMnopTupyembix cbopok. Kaxxaas 3anncb 3Tou
Tabnuubl coaepXxuT cneaytoLune nons:

short MajorVersion;
short MinorVersion;
short BuildNumber;
short RevisionNumber;

= ITW YeTbipe NoNs XPaHAT MHDOPMALIMIO O BEPCUN MMIMOPTUPYEMOM
cbopku

short Name;

= 3TO MOJEe COAEPXXUT MHAEKC B Ky4Ye CTPOK, MO KOTOPOMY XPaHUTCS UMS
MMNopTMpyemMon cbopku (B Halem ciyyae 310 "mscorlib")



5.3.6. Tabnmua nMnopTUpyemMbIX TUMNOB
(TypeRef — 0x01)

= Ka)xgas 3anmcb B 3TOM Tabnuue COOTBETCTBYET OHOMY U3
MMMOPTUPYEMBIX TUMOB N COAEPXKUT CNEAYIOLLNE NONS:

= short ResolutionScope;

= CneumanbHbiM 06pa3oM 3aKoanMpPOBaHHast MHPOPMALINS O TOM, KaKoW
cbopke UM KakoMy MOAY/IHO NPUHAANEXUT AAHHBLIN TUM

= short Name;

= JTO NOJE COAEPXUT MHAEKC B Kyye CTPOK, MO KOTOPOMY XPaHUTCS UMS
nMnopTmpyemoro tmna (B HaweM cnyydae 31o "Console")

m short Namespace;

= 3TO NnoJje COAEPXXUT NHAEKC B Ky4ye CTPOK, MO KOTOPOMY XPaHUTCS UMS
MNPOCTPaHCTBa MMEH, KOTOPOMY MPUHAANEXUT MMNOPTUPYEMbIA TUN (B
HalleM ciyyae 3T1o "System")



5.3.7. Tabnuua 4neHoB MMMNOPTUPYEMbBIX TUMOB
(MemberRef — 0x0A)

= B tabnuue 4yneHoB MMNOPTUPYEMbIX TUMOB MEPEYNCIEHDI
BCE METO/AbI, MO N CBOMCTBA 3TUX TUMOB, KOTOPbIE
MCNosb3yloTCa B nNporpaMMe. Kaxkaas 3anncb 3Tou
Tabnuubl cOaepXUT cneayroLmne nons:

m short Class;

= CneuunanbHbIM 06pa3oM 3aKkoaAMpoBaHHas MHMoOpMaums o 06
MMMNOPTUPYEMOM TUME

= short Name;

= 3TO MO/ COAEPXXUT UHAEKC B Ky4ye CTPOK, N0 KOTOPOMY XPaHUTCS UMS
YsieHa MMNOPTUPYEMOrO TUMa

= short Signature;

= MIHAEKC B Kyye BOMYHbIX [AaHHbIX, MO KOTOPOMY PaCMoJSIOXKEHa
CUrHaTypa Y/ieHa MMMNOPTUPYEMOro THNA



