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1INIR0H1, J@ﬁ E—
S FRAEN

fﬂlﬁ, B2

TAEEIRIEEIR - BYRE

B, EA—DARITEFRARE0MIARN, MNRIFBASIBL, AIUD AR

O RBEENFR, MRIMBEDULERICPUNEIPE 7R, XIYR

ESEA BN, IRRERNMIDEFRRES
EXTMERBRRRED

ESHRBURFIRAIICPUZEERY : X86. X64. Arm...TIATIEEARBILENES,

Rt EX86HES

3o

BURRIUR, RIS
BRE, BrtEpiaER

BN, AETEERBIR

Instruction
Prefixes

Opcode

ModR/M

SIB

Displacement

Immediate

Up to four
prefixes of
1 byte each
(optional)

1-, 2-, or 3-byte 1 byte

opcode

(if required)

1 byte
(if required)

N

Address
displacement
of 1,2, or4
bytes or none

32 0

Mod Reg!

R/M

Scale

Index

Base

Immediate
data of

1,2, 0r4
bytes or none

Opcode

, HNAIUERRIBSE, #7ic
XERGISOC YRS R RM

WTERFR, @R TRGFITHEENTINITXS (A DTDebug, % IDA)
HEB D R RmIE, EEURLHEIES, B LRFAERNXLECRIESEHE
MR RRIRMRN (AIRITXHHAIEXERFA, 01

§ - text :00404278

I DTDcbug - ebug - ebug - ebug - - - [CPU - main thread, module mir2_Set] text 00404278 int _stdcall WinHain(HINSTANCE hinstance, HINSTANCE hPrevinstance, LPSTR lptadline, int nShoutnd)
[C] File View Debug Options Window Help . text 100404278 M)nnainmh proc near 3 CODE XREF: startecolp
aaaaa HIH =] LE[m[T|w/H[c]/[[B[R]..|s] iE[E]? -text: 00404278

LT R e T e AR T R R R text 100404278 var_14 = byte ptr -1t
n DD text 100404278 hinstance = dvord ptr 8
: - g text 00404278 hPrevinstance = dword ptr 6Ch

Sonaoorl| ; SaEC Suotooo SR Eors 1St text: 00404278 IpcndLine = dvord ptr 10h
a2l & chilst . text :00404278 nShowCnd = dword ptr 1
oouoazslf|f . 33F6 ¥R ESI,ESI - Lext: 0040A27G
e e B s bL,20 text :00u0274 55 push  ebp
oouoazsll|| - 57 PlH EDI text 00404274 88 EC nou ebp, esp
0ou0328Y(| . 8975 Fo U DVWORD PTR SS:[EBP-10],ESI - text 00405278 83 EC 14 sub  esp, 14
06403284(| . C745 F8 F873{HEU DWORD PTR SS:[EBP-8], mrz Set.00407{ ASCII “Error writing temporary file. Mg -text:osion27gse push  esi
oouoazefl| . 8975 FeC HU DWORD PTR SS:[EBP-! u] -text: 00404274 80 4D EC lea ecx, [ebpruar_14]
oos03208(| . 885D Fu HEU BYTE PTR SS:[EBP-C] .text: 00404284 FF 75 14 push  [ebp+ V\S'vm'tﬂﬂ]
0040329 FF15 30704001 CLL NEnn DWORD PTR DS: [unnau] [ln)tCumnnnDnntr ols -text: 00464289 FF 75 10 push  [ebp+1pCmdLine]
0040329 68 01800000 | P ode - SEM_FAILCRITICALERRORS|SEM_ - text:00u0428 FF 75 08 push  [ebpehinstance]
ooubaza]|| - FF45 ao7one|GRIE NeR ouoks PR bs: [407080] SetErrortode -text :00u04284 £8 AO FC FF FF call  sub_O3F30
oonoazafll| . 56 HOESI - text:00404294 80 4 EC lea  eck, [ebpruar_14]
0040320 ([ . FF15 8472400(CALL NEAR DWORD PTR DS:[407284] ole32.0lelnitialize text:00u04299 £8 35 18 01 00 call  sub_WiSACD
oonos2alf [ . 6a o8 PESH & -text :00u0429 80 4D EC lea  ecx, [ebpeuar_14]
oono32alf [ . a3 BSE9H200 |HGU DUORD PTR DS:[42E9BS],EAX text: 0040299 88 FO nov esi, eax
oouoazelf [ . ES £7250000 |COLL mirz_Set.00u05880 - text :00u04299 £8 D6 FC FF FF call  sub_WO3F78
0040328 text: 00404204 88 C6 nov eax, esi
oonoszelf [ . 68 60010000 | PRSH text:paugu2nd 5 pop st
oonoazel{ [ . A3 COEB4200 |MGU DUORD PTR DS:[42ESCO],EAX et oou0u2aq 09 Teave
0040: - sbes rorerrr( il Eox. ENIRISSRIER IR text 0040428 £2 10 00 etn 10
(L a 4 . oxt: 0010120 _UinMain@16  endp

FIBSITENEREXNITLEFEERARS. THRERD, FliNmkETILAIShellCode, KiFmETTIVAIRFIE
B, MESKETILAERSF. VMP, SNEITIHHOOKMU K RAETTI AR BREE R A ERIGRIF S,

FEYRBI L -



TAEEIRIEEIR - BYRE

2 H'Jésa EI‘D
N TEFREEREENEN, EF6 iM%, BIMERMETENMERNZIES, WHEE—I%.

Ingtriiotion Opcode ModR/M SIB Displacement Immediate
Up to four 1-, 2-, or 3-byte 1 byte 1 byte Address Immediate
prefixes of opcode (if required) (if required) displacement data of
1 byte each of 1,2, or4 1,2,0r4
(optional) / \ bytes or none bytes or none

7 32 0
Mod Dgfgée RM Scale | Index Base

FATRIATEDTDebug R EIRIZIE T, W TEMRERELNEKEERZESCEE—1T""ES, XBANT
HEERERR !

= DTDebug - ¥Wisual Studio 6 Service Pack 6. exe — — [CFV — main thread, module ¥isumal S]

@Eile View Debug PFluginz Optionz Hindew Help

Paced [ BI4x] w[0] wivd] $ 0 ] o iE|m|T|w[H|c|/|x]|B|R|..[s]| iZ[iE]?]

81082886 (| > 5F POP EDI ~|Registers (FPU) <
81082887 (] . 5E POP ESI EAY 00008888

91062888 (] . 81C4 A4B81888| ADD ESP,184 ECX B006FFBO

0109283E | L. SHAL RETH & EDX 7C92EB94 ntdll.KiFastSystemCallRet
MOU BP,SP LleBx 7FFp3oee

01002894 |] . 83EC 4h SUB ESFP,4h ESP @OBGFFCY

81882897 (] . 56 PUSH ESI EEP @OBGFFFA

g16628928|] . FF15 DC10006|CALL MEAR DWORD PTR DS:[168818DC] ESI 90000088

B108289E|] . 8BF@ HOU ESI,EAX EDI 8882a915

f10628A08() . B8ABS MOU AL,BYTE PTR DS:[ESI] . .
seezen2 |l . ac o202 CHP AL,22 EIP 81802891 Uisual 5.<{ModuleEntryPoint>
a18828a4|] ., 75 14 JHZ SHORT Uisual_S.B1BB2SBﬂ C @ ES 80823 32bit O(FFFFFFFF)

g1aez8n6 || > 8aké @ MOU AL,BYTE PTR DS:[ESI+1] P 1 CS 0018 32bit O(FFFFFFFF)

g10e28n9|] . 46 INC ESI A B S5 00823 32bit B(FFFFFFFF)

pioezenn|| . 8ace TEST AL,AL Z 1 DS 823 32bit O(FFFFFFFF)

10028AC () .. 74 04 JE SHORT Visual_S.01002882 S @ FS 0038 32bit 7FFDFOOO(FFF)
B10828AE . a0 22 CHP AL,22 T @ G5 8888 HULL

g10028B0(] .~ 75 F4 JHZ SHORT Visual_5.610028n6 D@

2.1 BIZIES D

EXHREATT BBERDNEN, TEMERE—BDNNRES, IRES TEE ML RSHET
AR, STAZRERINFT” HERPRTHRESEDEN, AUMKEIRY H0FT, RS H4F
), FURRTXEZESEAOEN, tRENYE, ERRKESPSERNEHIE—, DHWNTHR

« LOCKFIREPEATHIZZIES :
a. LOCK(FE4mED : FO) : LOCK:Z Akt 24k, 512001002891 X ML EBLOCKIES, HAjH
WEZRERT, HEEAE—TRCPUEIX ML, EthikCPURRIAARIRENA ;
b. REPNE/REPNZ(FE4&ES : F2) : REP*IERKNIAILEPIEEMNE LI5S, EXEHINEFENZR
TBEEFLAGIR S 28 ZFAL HORYBHRIIT 5
. c. ?EZ{REPZ(EQEE:FS  BEES, EXBZRTIBIEEFLAGIT RS 1285 ZF L N 1 IBHER 1T,
. BeiiES
. XBENRLMR ERTERSTES, U TRNFEBRTAET 74 .
i. CS(RE4mHS : 2E)
ii. SS(HELRES : 36)

HISIES - 2



EAGEEIRIZEIL - FERY

iii. DS(HE4WES : 3E)
iv. ES(FBYRED : 26)
v. FS(FE4RED : 64)
vi. GS(FE4RES : 65)

« WIFEFT/RADTDebugFIER B TFER1IE -

EAX 75873398 Kkernel32.BaseThreadInitThunk
ECX 060606060

EDX 0064183D7 ipmsg.<HModuleEntryPoint>

EBX 7EFDEGGS

ESP GO18FF8C

EBP B018FF94

ESI 006666060

EDI 00660606680

EIP 064183D7 ipmsqg.<HModuleEntryPoint>
c 8 (ES 882B 32bit O(FFFFFFFF) |

1 |cS 8623 32bit B(FFFFFFFF)
0 |ss 8682B 32bit O(FFFFFFFF)
1 |pS 062B 32bit B(FFFFFFFF)
0 |FS 8653 32bit 7EFDDOBO(FFF)
0
0
5

\GS 002B 32bit B(FFFFFFFF)

O -V NDD

LastErr ERROR_SUCCESS (60000608)
EFL 00008246 (NO,NB,E,BE,NS,PE,GE,LE)

STO empty 6.8
ST1 empty 6.8

- RIANER MrEERRFFSRFIUL A ERAI RIS B A DSERF Faspythit



REACERIRIZEID - BE4RED

61002886|| > SF POP EDI

e1002887(| . SE POP ESI

61002888(| . 81C4 046100081 ADD ESP,104

p100288E (L. €2 0808 RETN &

66 - 8BEC HOU BP,SP

B1002894(| . 83EC 44 SUB ESP,44

61002897(] . 56 PUSH ESI

61002898 | . FF15 DC10000|CALL NEAR DWORD PTR DS:[16616DC

6100289E || . 8BF@ MOU EST,EAX
- WNRIFAAE R EMER S TR T U X ERERID Z AINAN R REIEIES (TEDTDebugHiEh R
EERNAERRERCr+E#1TER)

66 :8BEC MOU BP,SP [

01002894]] . 83EC 44 SUB ESP,u%

01002897 || . 5f PUSH ESI
81002898 65 :FF15 DC1006801 CALL NEAR DWORD PTRJGS:[108818DC]
bbbl I Fdi t code at 01002898 x‘]lﬂl

a10028n2|| .

a10028a4 || | ASE le y80r @ 8B A
a10028a6 || > +1]
o10028a9 || . SMEERET

a10028an || .

aroozenc || L E4*0 J65 JFF 15 DG 10 00 81 BB 2
81002801

. BREREEGIRIED, BRE o6, ERANRUNTIRERNERE, XMITENEM, FIa0REaRE
BT E 2320189, éf’]??fﬁ%éﬁﬁ%t‘ﬁﬁhuj:ee, MIRERTEET 160, RZNRIREFHEIERNE
ER160I89, MEZEMET 3211,
- BINEN TR B — 1 ERISs5, FMNRAGCRFLEPUSH EBP, X PNEBPHTEE Z321IAY, X
BNREZUER2UZRANHEICPUNERE2MIH, BEMELFICPUERMEES RS
FRENIR, XBERNERETHET (BEUFERATHR) , ERFERCSHE—PBEAIINZA
DBfiI, DB I1RYEHMEHFICPURLTF26IHRT, FHOMEHERM R T HFICPURLF166iRT, PTIA
EXBEERMIENIRER B ENRATE,

a1882891 L PUSH EBP =
81882892 || . BBEC MOU EBP,ESP

18628941 . B3EC 44 SUB ESP,44

A1882897|] . &6 PUSH ESI

« BBAIRIRERMAMRN TEER16MINT R, eI ATEREHRES Z A0 Le6:

01002891 66255 | PUSH BP

Aot | llFdi ¢ code ot D1002891 =1

01002894

01002897 || | ASEI ey,

01002898 [10010DC]
0100289¢ | | UNIEODE n

01002800 1
010028a2 || | o 00 ﬂiﬁ 55

- WUBERIRIET, RS 67, HANKNTMNERE, (RAIUSREREEMSES—HFEERE (N
[ERE) , FINTERMRN T IUIRINE2AMIBMUTEE, B LMEERIGZAIMN 672G, FUR
BRI 16U BEHITT !

HIZIES - 4



REACERIRIZEID - BE4RED

8Aka 91 MOU AL,BYTE PTR DS:[ESI+1] 67 :8A46 01 MOV AL,BYTE PTR SS:[BP+1]
u6 IMC ESI . 8uace TEST AL,AL

84CH TEST AL,AL ) 74 84 JE SHORT Visual_S.010082882
74 04 JE SHORT Visual_S.010028B2 - 36 22 CHP AL,22

3c 22 CHMP AL,22 75 Fu JHZ SHORT Visual_S.@810028a6
75 Fu JHZ SHORT Uisual_S.010028n6 > 803E 22 CHP BYTE PTR DS:[ESI],22

AR | BIRIE R ERNMERREINFR.

RIZHET - 5



3 EKIES

S5EKES

REACERIRIZEID - BE4RED

INTERERDNEN, E_E7H0pcodeBEMERHNRBE, BRIBLEMPIERE DI AILIRE, BE
Opcode@MHMEFH,

Instruction
Prefixes

Opcode

ModR/M

SIB

Displacement

Immediate

Up to four
prefixes of
1 byte each
(optional)

1-, 2-, or 3-byte 1 byte

opcode

(if required)

1 byte
(if required)

LN

Address
displacement
of 1,2, or4
bytes or none

32 0

Reg!

Mod | opcode

R/M

Scale

Index

Base

Immediate
data of

1,2, 0r4
bytes or none

/J\

Opcodefx

MRE29 57 %ﬁ’%, Opcode. ModR/M. SIBX=NMHESHE—RIATLURE—T
FEE’JDlsplacement\ ImmediateFA2ECA, HAIEN=THET,

[B DTDebug - ebug - ebug - ebug - e - - [CPU - main thread, module mir2_Set]

™ - text :00404278
= . text : 00404278

[C] File View Debug Options Window Help

. text:00404278

s ]+ vlemjr|wnjc|/|x/B|R|.-|s| =[u#]?]

. text :00404278
. text :00404278

Fo
. 745 F8 F873! M
. 8975 FC Hi
. 885D Fi Hi
. FF15 30704001 C
. 68 01860000 P
. FF15 BO70400C

. 56 1
. FF15 84724001

. A3 BBE94200
. E8 £7250000
H EST
. 68 60010000 H 160
. A3 COE84200

. 8D85 7CFEFFF|
.56

d=czzzoz=

HEAX

DWORD PTR S$S:[EBP-10],ESI
DWORD PTR SS:[EBP-8],mir2_Set.00407:
DWORD PTR SS:[EBP-4],ESI

BYTE PTR SS:[EBP-C],BL

L NEAR DWORD PTR DS:[407630]

L NEAR DWORD PTR DS:[467680]
E:

L NEAR DWORD PTR DS:[467284]
]

DWORD PTR DS:[42E9B8],EAX

LL mir2_Set.00405880

DWORD PTR DS:[42ESCO],EAX
R EAX,DWORD PTR SS:[EBP-184]

Opcode. ModR/M. SIBXZ[E]HY X RE

3.1 tAaEEK.

ASCIT “Error uriting temporary file. M3

CInitconnonControls
Erroriiode - SEM_FAILCRITICALERRORS|SEM_
SetErrortode

ole32.0lelnitialize

. text 100404278
. text : 00404278
. text :00404278
. text :00404278

- text : 00404274 55
- text : 0040427
. text : 00404271
. text : 0040427
. text : 0040427
. text : 00404284
- text : 0040428

. text : 0040428

. text : 00404298
. text : 0040429

. text : 00404298

- text :0ouos20f SE
. text :00u04204 co

- text 0040127

88 EC
83 EC 14

8D 4D EC
FF 75 14

FF 75 10

- text 0040284 FF 75

£8 A0 FC FF FF
. text : 00404294 80 4 EC

£8 35 18 01 00
8D 4D EC

- text :00404294 88 FO

£8 D6 FC FF FF
. text : 00404204 88 C6

text 00404204 C2 10 00
text 0040206 S

TIE®

; dnt _stdcall WinHain(HINSTANCE hinstance, HINSTANCE hPrevInstance, LPSTR lpCndLine, int nShowtnd)

_Winhain@16  proc near
var_th = byte ptr -14h
hinstance = dvord ptr 8
hPrevinstance = dword ptr  6Ch
1pcndLine = dvord ptr 16h
nShoutnd = dvord ptr 14h
push  ebp
nov  ebp, esp
swbesp, 14h
push  esi
lea  ecx, [ebpsvar_14]
push  [ebpenShoucnd]
push  [ebpslpCadLine]
push  [ebpshinstance]
call  sub_Ug3rap
lea ecx, [enp var_14]
call  sub_15AC
lea ecx, [ehp var_14]
noy esi, eax
call  sub_4O3F78
noy eax, esi
pop esi
leave
retn 100
_WinHaingts  endp

3 CODE NREF: startsColp

XM Opcode)REH R EModR/M, ModR/MIRERRESIB,

TRIEH

NFET, RZE3INFT ; I TERNAIUERERIDHIIZAETHN, AN—T2I1MFT, AW
NEE (MFARIKESR)
R MERAE T o

W TFEIPTRS50. 522 EHBRIZEIF LR EKIED, EHFARTEKIESHEAE—1FET ; EH, 2000D4.
0034C3Z KM ERBMETKIESR.



File View

Debug Flugins

BACERIRIZEID - BERED

/7DEB1BS8
77DEB1BC
??DEB1C1

895024
. E9 699D
8DA42Y

8DA42Y
50
77DEG1DB| 06DY4
77DEG1D2| ©0834C3
ZfDEB1DS 00A42Y
?gg?,snﬁuzu
7 1E0| 8D5424
77DEG1ES| C©D 2E
77DEB1EG6 c3
77DEGI1E7| 98
77DEBG1ES fooe
77DEG1EA| 0660
F77DEGIEC | ™ 7D 90
77DEG1EE| A1E
J7DEBG1EF 52
77DEG1FO| 0080
77DEBG1F2 feo0

08
0200 JMP
L5 LS5 s TS Is 15 LEA
S LSS s 1S S LEA
PUSH
ADD
ADD
LTS TS ADD
5] LEA
o8 LEA

INT
RETH
NOP
ADD

JGE
PUSH
PUSH
ADD
ADD

HOU DWORD PTR SS:[ESP+8],EBX

ntdll.77EB9F2A
ESP,DWORD PTR SS:[ESP]
ESP,DWORD PTR SS:[ESP]

EAX

AH, DL

BYTE PTR DS:[EBX+EAX*8],DH
BYTE PTR SS:[ESP],AH
ESP,DWORD PTR SS:[ESP]
EDX,DWORD PTR SS:[ESP+8]
2E

BYTE PTR DS:[EAX],AL

ADD BYTE PTR DS:[EAX],AL

SHORT ntdll.77DEO188
DS
EDX
BYTE PTR DS:[EAX],AL
BYTE PTR DS:[EAX],AL

BMEL, BKESTNERBIOpcodeliERERIIKE, BRIEVUTEE

3.2 WA X3

AR ES

(=P ANy =

EREERIEK

Volume_2_ 325383

I TFEFREFZE TA30NE, TWO, AND THREE-BYTE OPCODE MAPS) , M FHIFIEIUER—KR,

...oRestriction pdf

REKHTK, XFEERIBEEANXERE !

B3 OpcodeEFERIZEKE,

XKREL

|%n%%m@%ﬁfﬁ,@+htﬁ@%w%%w®ﬁmLL*%ﬁkﬁﬁﬁm,ﬁuﬁ%ﬁﬁﬁiﬁ,
WEFExSERIPREEN—KER (XKBEPHREFTEN, ATAEE—KR, REARHE—RFRE

STEM)



> Chapter 1 About This Manual
> Chapter 2 Instruction Format
> Chapter 3 Instruction Set Reference, A-M
> Chapter 4 Instruction Set Reference, N-Z
> Chapter 5 VMX Instruction Reference
> Chapter 6 Safer Mode Extensions Reference
v Appendix A Opcode Map
A Using Opcode Tables
~ A2 Key to Abbreviations
A.2.1 Codes for Addressing Method
A.2.2 Codes for Operand Type

A.2.3 Register Codes

v A.2.4 Opcode Look-up Examples for One, Two, and Three-By...

A.2.4.1 One-Byte Opcode Instructions

A.2.4.2 Two-Byte Opcode Instructions

A.2.4.3 Three-Byte Opcode Instructions

A.2.4.4 VEX Prefix Instructions

A.2.5 Superscripts Utilized in Opcode Tables
A3 One, Two, and THREE-Byte Opcode Maps.

> A.4 Opcode Extensions For One-Byte And Two- byte Opcodes
> A5 Escape Opcode Instructions

> Appendix B Instruction Formats and Encodings

> Appendix C Intel® C/C++ Compiler Intrinsics and Functional Equiv...

Index

BEXKK, HNTUERER ZAZEFINEKE

b~

Volume_2_325383_NoRestriction.pdf

TAE3: 1,475/1,643

]

2 v~ d ® Q

AACEREIRIZER -

Table A-2. One-byte Opcode Map: (00H — F7H) *

0 | 1 | 2 | 3 | 4 I 5 6 7
0 'ADD PUSH POP
ES\64 ES‘GA
Eb, Gb ‘ Ev, Gv | Gb, Eb | Gv,Ev ‘ AL Ib ‘ AX, Iz
1 W | ®
EbGd | Evev | obEb | GuEv | AL | Xk
2 AND SEG=ES DAATE?
EbGd | Evev | obEd | GuEv | ALb | mXlk (Prefix)
3 XOR SEG=SS AAAT
Ebob | Evov | obEv | ouEv | AL® TAX, Iz (Prefix)
4 INC'® general register / REX°64 Prefixes
eAX eCX eDX eBX eSP eBP eS| eDI
REX REX.B REX.X REX.XB REXR REX.RB REX.RX REX.RXB
5 PUSH®4 general register
rAXIr8 rCXIr9 rDX/r10 BXIrt1 rSP/r12 rBP/M3 rSiir14 D15
6 PUSHA®Y | POPA™Y/ BOUND™®* ARPL®* SEG=FS SEG=GS Operand Address
PUSHAD'® | POPAD'®* Gv, Ma Ew, Gw (Prefix) (Prefix)
Movsxp©4 (Preﬁx) (Prefx)
Gy, Ev
7 Jec™®, Jb - Short-displacement jump on condition
o ‘ NO | BINAE/C | NBJAEINC ZE NZINE BE/NA ‘ NBE/A
8 Immediate Grp 1A TEST XCHG
Eb, Ib Ev, Iz | Eb, 154 Ev, Ib Eb, Gb Ev, Gv Eb, Gb ‘ Ev, Gv
9 NOP XCHG word, double-word or quad-word register with rAX
PAUSEFS) | roxiro DXIr10 BXIr11 SPIr2 BPIM3 Siirta 1Dlr1s
XCHG 18, rAX Il | DX | rBX/r SP/r rBP/r” rSlir’ T
A MOV MOVS/B  |MOVS/W/DIQ| CMPSB | CMPSW/D
ALOb | xov | obAL | oumx Y. Xb Yo Xv X, Yo .
B MOV immediate byte into byte register
AURSL, b | CLROL,Ib | DLRIOL,Ib | BLR1L, Ib | AHR12L, b | CHR13L, Ib | DHR14L, Ib | BHIR1SL, Ib
c Shift Grp 21A RETN™4 RETN™* LES®4 LDS®4 Gmp 11'A- MOV
Iw Gz, Mp Gz, Mp
Ebb | Evb VEX+2byte | VEX+ibyte Eb, Ib Ev, Iz
D Shift Grp 21A AAMBY D64 XLAT/
Eb, 1 Ev,1 Eb, CL Ev,CL o b XLATB
E LOOPN E;z:/ LOOPE':/ LOOP6* Jrexz®4y IN out
LOOPNZ LOOJF;Z o o AL Ib eAX, Ib Ib, AL ‘ Ib, eAX
F LOCK REPNE | REP/REPE HLT cme Unary Grp 3"&
(Prefix)
(Prefix) (Prefix) Eb ‘ Ev

ﬁE_JL(EMﬁTEIQEAX\ 16fIA9AX (BRIABURFIREVCPUSEITIES)

EPHE

S50FLIEE XM BPUSH EAX, #—K=, 51FLEPUSH
P rAXR T E X BN Z64MIRAX (64 IR FTFH) « 32LMEAX. 16fiIIAJAX,

MmeAXMFRR
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Table A-2. One-byte Opcode Map: (OOH — F7H) *

0 | 1 | 2 | 3 | 4 | 5 6 7
0 ADD PUSH POP
ES|64 ES|64
Y Gb ‘ Ev, Gv ’ Gb, Eb ’ Gv, Ev ‘ AL, b ‘ rAX, Iz
1 ADC PUSH PQ
SSI 4 SSI 4
Eb, Gb | Ev, Gv | Gb, Eb ‘ Gv, Ev | AL, Ib | TAX, Iz
2 AND SEG=ES DAAT®?
Eb, Gb | Ev, Gv | Gb, Eb | Gv, Ev | AL, b | rAX, Iz (Prefix)
3 XOR SEG=SS AAAIB4
Ebob | Evey | obEb | ovEv | ALb | Xk (Prefix)
4 INCi64 general register / REX°%4 Prefixes
eAX eCX eDX eBX eSP eBP eSl eDI
REX REX.B REX.X REX.XB REX.R REX.RB REX.RX REX.RXB
5 — [ PUSHY4 general register I
% rCX/r9 DX/r10 rBX/r11 rSP/r12 rBP/r13 rSiir14 rDlir15
6 PUSHA® | pOPASY BOUND'®4 ARPL®4 SEG=FS SEG=GS Operand Address
PUSHAD®* | popaD®4 Gv, Ma Ew, Gw (Prefix) (Prefix) Size Size
Movsxp©84 (Prefix) (Prefix)
Gv, Ev
7 Jec™®4, b - Short-displacement jump on condition
o NO B/NAE/C NB/AE/NC ZIE NZ/NE BE/NA NBE/A
8 Immediate Grp 114 TEST XCHG
Eb, Ib Ev, Iz Eb, Ib'64 Ev, Ib Eb, Gb Ev, Gv Eb, Gb Ev, Gv
9 NOP XCHG word, double-word or quad-word register with rAX
PAUSE(F3) CX/r9 DX/r10 BX/r11 SP/r12 BP/r13 SlIir14 DIir15
XCHG r8, rAX I ’ I I ’ r T r T ri T ral/r roir
A MoV MOVS/B |MOVS/W/D/Q| CMPS/B CMPS/W/D
AL, Ob I rAX, Ov | Ob, AL | Ov, rAX Yb, Xb Yv, Xv Xb, Yb Xv, Yv
B MOV immediate byte into byte register
AL/RSL, Ib | CLROL,Ib | DL/R1OL,Ib | BUR1IL, Ib | AH/R12L, Ib | CH/R13L, Ib | DH/R14L, Ib | BH/R1SL, Ib
c Shift Grp 21A RETNT®4 RETN®4 LES®4 LDs64 Grp 1A - MOV
Iw Gz, Mp Gz, Mp
Eb, Ib | Ev, Ib VEX+2byte | VEX+ibyte Eb, Ib Ev, Iz
D Shift Grp 214 AAMB4 AAD64 XLAT/
Eb, 1 Ev, 1 Eb, CL Ev, CL Ib b XLATB
E LOOPNEffZ‘:/ LOOPEff‘:‘I Loopft4 Jrexz©4y IN ouT
LOOPNZ LOOPZ Jb Jb AL, Ib eAX, Ib Ib, AL Ib, eAX
Jb Jb
F LOCK REPNE REP/REPE HLT CcMC Unary Grp 3'A
(Prefix)
(Prefix) (Prefix) Eb ‘ =

BERNAFEFINEKIER0INILE RIL ABEARE LM
Table A-2. One-byte Opcode Map: (OOH — F7H) *

[ o] | 1 | 2 | 3 | 4 | 5 6 7
|~ADD | PUSH POP

i64 i64
L Eb,Gb |‘ %V,GV ’ Gb, Eb Gv, Ev | AL Ib | rAX, Iz ES ES

C |

XEFEMHEXRASCHRIEZADD, BREREHRIELGOENRBEREM 4 ; LR EXZEInteliE XHN—MzRR
5%, %_/Piﬁtg’ %:/l\iygd\go
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FEX#4HY TA.2.1 Codes for Addressing Methodl . TA.2.2 Codes for Operand Typel FEMRBENFERNEX,
A.2.1 Codes for Addressing Method

The following abbreviations are used to document addressing methods:

A Direct address: the instruction has no ModR/M byte; the address of the
operand is encoded in the instruction. No base register, index register, or
scaling factor can be applied (for example, far JMP (EA)).

Cc The reg field of the ModR/M byte selects a control register (for example, MOV
(0F20, 0F22)).

D The reg field of the ModR/M byte selects a debug register (for example,
MOV (0F21,0F23)).

E A ModR/M byte follows the opcode and specifies the operand. The operand is

either a general-purpose register or a memory address. If it is a memory
address, the address is computed from a segment register and any of the
following values: a base register, an index register, a scaling factor, a
displacement.

F EFLAGS/RFLAGS Register.

G The reg field of the ModR/M byte selects a general register (for example, AX
(000)).

H The VEX.vvvv field of the VEX prefix selects a 128-bit XMM register or a 256-

bit YMM register, determined by operand type. For legacy SSE encodings this
operand does not exist, changing the instruction to destructive form.

I Immediate data: the operand value is encoded in subsequent bytes of the
instruction.

J The instruction contains a relative offset to be added to the instruction
pointer register (for example, JMP (0OE9), LOOP).

L The upper 4 bits of the 8-bit immediate selects a 128-bit XMM register or a
256-bit YMM register, determined by operand type. (the MSB is ignored in
32-bit mode)

M The ModR/M byte may refer only to memory (for example, BOUND, LES,

LDS, LSS, LFS, LGS, CMPXCHGS8B).

HENE, BREZAIFENOpcode RER ZBEModR/M, RIK—H#E, Opcode/SEHEModR/MUIRTXE—
MEKES, RENR—IEKES, USRI ERREFEDEGHHAERIES, RENNAEKE
AN

Mo

EREFSERES - 10
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4 FHTFKIES

SBFRKES, RERMUEREENE. EANEKES ; ARUTEHEUSIFRLRHE, ERRNVER
BN A CRESTREMITEN AR H TR,

4.1 {ESRERX

IR BYERXFLIRREAX. ECX. EDXZHEZENNMIMNFTEES,

4.1.1 PUSH/POP
PUSH : [EA#% ; POP : H#E i,

ERKES LA
0x50 PUSH EAX
0x51 PUSH ECX
0x52 PUSH EDX
0x53 PUSH EBX
0x54 PUSH ESP
0x55 PUSH EBP
0x56 PUSH ESI
0x57 PUSH EDI
0x58 POP EAX
0x59 POP ECX
O0x5A POP EDX
0x5B POP EBX
0x5C POP ESP
0x5D POP EBP
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EKES L4RCEs
OX5E POP ESI
OX5F POP EDI

4.1.2 INC/DEC

INC : 01 ; DEC : Bilo
EKES PRy e
0x40 INC EAX
0x41 INC ECX
0x42 INC EDX
0x43 INC EBX
0x44 INC ESP
0x45 INC EBP
0x46 INCESI
0x47 INC EDI
0x48 DEC EAX
0x49 DEC ECX
Ox4A DEC EDX
0x4B DEC EBX
0x4C DEC ESP
0x4D DEC EBP
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EKES TR
Ox4E DECESI
Ox4F DEC EDI

4.1.3 MOV Rb,Ib
MOV @ BUEEX.

EKES I

0xBO MOV AL, Ib
0xB1 MOV CL, Ib
0xB2 MOV DL, Ib
0xB3 MOV BL, Ib
0xB4 MOV AH, Ib
0XxB5 MOV CH, Ib
0xB6 MOV DH, Ib
0xB7 MOV BH, Ib

R ERIRbIR A S E7Es, IbRTATSAILENE, XLEEHAILUET ZAIRIPDFXEEREH (1FTETS
fir) :
R The R/M field of the ModR/M byte[ may refer onIy to a general register](for
example, MOV (0F20-0F23)). e

P ‘ D EgEReR-— T EENEES

I [Immediate datai the operand value is encoded in subsequent bytes of the
instruction. L ENER

b | Byte, regardless of operand-size attribute.l FH

EEAMRBTHAIUEEMMNER :

B MOV immediate byte into byte register
AL/R8L, Ib | CL/RIL, Ib | DL/R10L, Ib | BL/R11L, Ib | AH/R12L, Ib | CH/R13L, Ib | DH/R14L, Ib [ BH/R15L, Ib

MOV

ERX, Id
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MOV : #iRE X,

EKES L5
0xB8 MOV EAX, Id
0xB9 MOV ECX, Id
0xBA MOV EDX, Id
0xBB MOV EBX, Id
0xBC MOV ESP, Id
0xBD MOV EBP, Id
0xBE MOV ESI, Id
OxBF MOV EDI, Id

R ERI, 1FANEBAMERIUE T, BRE—TEANEN !

d Doubleword)} regardless of operand-size attribute.
RF

PRFRXENIAE2MIENE, ELREAUREEE AR, BITAILUXE#TE @ 5EXE2—1EK
B9, KEREER, EXNXEMERXFIR IENRNMSFES, HILAUSEEENIIERENNEEERK
E, PALLREER 3209 Z BN,

FEIEHRINHAIIFIEExseRIFT A RIARABIIRAIERT, ERFFREPIIEHRZHIVEERRA

B MOV immediate word or double into word, double, or quad register
rAX/r8, Iv | rCXIr9, Iv | rDX/F0, Iv | BX/r11, Iv | rSP/r2, Iv | rBP/M3, Iv | rSlir4, Iv | rDIF5 , Iv

XEHTHESREAX, AR TE=ZMEREAN, AUIVERTREIEENA/NEBURTRIEEE IR

v Word, doubleword or quadword (in 64-bit mode), depending on operand-size
attribute.

F. RFHEF (FF4URT) , BURTIRIFEENM.

4.1.4 XCHG EAX, ERX
XCHG : B,
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EKER CREs

0x90 XCHGEAX; EAX = NOP
0x91 XCHG EAX, ECX

0x92 XCHG EAX, EDX

0x93 XCHG EAX, EBX

0x94 XCHG EAX, ESP

0x95 XCHG EAX, EBP

0x96 XCHG EAX, ESI

0x97 XCHG EAX, EDI

XCHGZARMA BRI, 0x90% N ZEXCHG EAX, EAX, XFtRBEMENXT, Fillintel lAEEX T —1MHH
ESINOP, XNEANNFIZ AERIED, J@?JL%T@ IS BREEMEXH,

4.2 {&XEIP

ENMNEFI2THMEERFETTEEIMOV. ADDZEMIESEIEXEIP, PIUABENEIPEEMBYICC. CALL.
IMPZHERIER 1T, FETFRFNNEINERBFBEXLIESE X,

4.2.1 0x70-0x7F

S4B, ER—FPINMNERERS), EF1NFTH. WMRFMMI, BETIHasRtit + HEis
SEKE +1b, @ TBRISESEZ0x0-0x7f, [ _LEBKAISEEZ0x80 - 0XFFo

EKES C4meREg
0x70 JO

0x71 JNO

0X72 JB/JNAE/JC
0x73 JNB/JAE/INC
0x74 JZJJE



0x75

0x76

0x77

0x78

0x79

0x7A

0x7B

0x7C

0x7D

OX7E

OX7F

4.2.2 0xOF 0x80 - OxOF Ox8F

C4REg

JNZ/INE

JBE/JNA

JNBE/JA

JS

JNS

JP/JPE

INP/JPO

JL/INGE

JNL/JGE

JLE/JNG

JNLE/JG

AAGEmEIRTE

K

e

iZ

- WEYRED

S4B, BRUNEDINHENERERS), EENFED. MNRFMEMII, BEER NaESt + Haiis
SEKE +1d, [ TBRISEEZ0x0 - OXTFFFFFFFF, @ EBKBYSEEIR © 0x80000000 - OXFFFFFFFF,

EKES

0xOF 0x80

OxOF 0x81

0xOF 0x82

0xOF 0x83

0xOF 0x84

L4

JO

JNO

JB/JNAE/JC

JNB/JAE/INC

JZ/JE

HN

\
/

it

K

54 - 16
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EKES CYRTeEs
OxOF 0x85 JNZ/JNE
OxOF 0x86 JBE/JNA
OxOF 0x87 JNBE/JA
0xOF 0x88 JS

0xOF 0x89 JNS
OxOF 0x8A JP/JPE
0xOF 0x8B JNP/JPO
0xOF 0x8C JL/INGE
0xOF 0x8D JNL/JGE
0xOF 0x8E JLE/JNG
OxOF 0x8F JNLE/JG

4.2.3 OxEO - OxE9
MTRBRPOIRERTREE, BERBEGFELHEIRE (BERTUENEEN) -

EKES L4mLEs RE ER

OXEQ LOOPNE/LOOPNZ Ib (Jb) HoF TS FEHITECX=ECX-1 ¥ ZF =0 && ECX!=0
BBk R Y aiteDittht + YFIEDKE +
Ib

OXE1 LOOPE/LOOPZ Ib (Jb) HoFTs FEHITECX=ECX-1 K ZF=1&&ECX!=0
AT BkEE R L aiis St + HEiisnKE +
Ib

OXE2 LOOP Ib (Jb) HoFTs SEH T ECX=ECX -1 & ECX!=0 BYBkEEZ

HRElfE Rt + SRESKE +1b

KiES - 17

]
\
/
it
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EKES L4mCES RE ER

OXE3 JrCXZ Ib (Jb) (TE2ERHrex s H2FT 2 ECX =0 BYBKERT| HaiigHihit + a7
ECX) BHKE + 1b(B2EHIFTK)

OXE8 CALL Id (Jd) HsFH CALLIES T —&IEDHEARKRE, Bk

I Spiianithit + HRTESKE +1d

0XE9 JMP Id (Jd) H5FT B R HEiie Sl + Haile S KE +1d

42.4 HigS

EKES CRAE RE YEF3

OXEA JMPAp (Ap : AFTHKENE H7FT JMP CS:Id fFApR RV E 2 AL IR (B LA CS, K4
Heihit) I EHEESREIP, BB

OxEB JMP Ib (Jb) H1F%H BRI R S EE Dbl + HETIESKE +1b

0xC3 RET H1FH EIPHI1%

0xC2 RET Iw H3FT EIPHit%fE, #HITESP=ESP+Iw

OXCB RETF (return far) H1FH i8N FT, E4TFTWMELEP, =4

NFFHPERIMRELACS
OXCA RETF Iw H3FT B8N FT, E4TFTWMELEP, =4

DNEF PRI (ELACS/E, ESP=ESP+
lw
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5 ZFHH

7N

&t

KiE®

5.1 ModR/M

HIESTHANFRENROEE, MRETREBEEMM— D FIRATHIRHREA, XNFHRTA
ModR/M, ERBE—TFHEE, BURIREPDFEANEFRIRVEMZLAMEERIESH, XHEBEE
KAV

INRFAIREL LSV KIE S ¢

TKES LR

0x88 MOV Eb, Gb
0x89 MOV Ev, Gv
Ox8A MOV Gb, Eb
0x8B MOV Gv, Ev

ERPRSEEESINTAR

® G:EREES

. BEESR/AE

S FH

. NFEHEFE

< Toma@o

5.1.1 Bf#EModR/M
ModR/MXANEF IS MUIBIF DR T 3NERS

7 65 32 0

Mod Reg/Opcode R/M

Hrh, Reg/Opcode(583. 4. 5, H3M)EMESHRNGERS, BFFRS, W THEX=MIMNNEFFERH
e G

AR 000 001 010 011 100 101 110 111
32 EAX ECX EDX EBX ESP EBP ESI EDI
8 AL CL DL BL AH CH DH BH

Mod(886. 71iZ, 2/ M)FIR/M(EE0. 1. 2fi, H3Mu)HEHRIESHRIERS, BEFR/AF.
B, XSMIBEZIAITIERINE, InteBRIEFMLLH T —KK(Table2-2) :

HN

\
/I

el

FRKIES - 19
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Table 2-2. 32-Bit Addressing Forms with the ModR/M Byte

r8(/r) AL cL DL BL AH CH DH BH
r16(/r) AX X DX BX SP BP Sl DI
r32(fr EAX | ECX |EDX |EBX |ESP | EBP | ESI EDI
mm{fr; MMO | MM1 | MM2 | MM3 [ MM4 | MM5 | MM& | MM7
xmm(/r) XMMO | XMM1 | XMM2 | XMM3 | XMM4 | XMM5 | XMM6 | XMM7
In dEIZII'I'Ia|LfE|IgIT (Opcode) 0 1 2 3 4 5 6 7
In binary) RE o000 |001 |010 |O11 100 | 101 110 |11
Effective Address Mod | R/M Value of ModR/M Byte (in Hexadecimal)
[EAX] 00 (000 |00 08 10 18 20 28 30 38
[ECX] 001 01 09 1 19 21 29 31 39
[EDX] 010 |02 0A 12 1A 22 2A 32 3A
EBX] 011 03 0B 13 1B 23 2B 33 3B
-] 100 |04 oc 14 1C 24 2C 34 3C
d|5p32‘2 101 05 oD 15 1D 25 2D 35 3D
[ESI% 110 |06 OE 16 1€ 26 2E 36 3E
[eDI 111 07 OF 17 1F 27 2F 37 3F
[EAX]+disp8? 01 (000 |40 |48 |50 |58 |60 |68 |70 |78
[ECX]+disp8 001 |41 49 51 59 61 69 71 79
[EDX]+disp8 010 |42 4A 52 5A 62 6A 72 7A
[EBX]+disp8 011 |43 4B 53 5B 63 6B 73 7B
[--1[--]+disp8 100 |44 4C 54 5C 64 6C 74 7C
[EBP]+disp8 101 |45 4D 55 5D 65 6D 75 7D
[ESI]+disp8 110 |46 4€ 56 S5E 66 6E 76 7E
[EDI]+disp8 111 |47 aF 57 5F 67 6F 77 7F
EAX]+disp32 10 (000 |80 88 90 98 A0 AB BO B8
ECX]+disp32 001 81 89 91 99 A1l A9 B1 B9
EDX+disp32 010 |8¢ 8A 92 9A |A2 AA |B2 BA
EBX|+disp32 011 83 8B 93 9B A3 AB B3 BB
&] +disp32 100 |84 8C 94 9C A4 AC B4 BC
EBP}+disp32 101 85 8D 95 9D | AS AD |BS BD
ESI{+disp32 110 |86 8E 96 9€ A6 AE B6 BE
EDI]+disp32 111 87 8F 97 9F A7 AF B7 BF
EAX/AX/AL/MMO/XMMO | 11 [ 000 | CO 8 Do D8 EO E8 FO F8
ECX/CX/CL/MM/XMM1 001 1 a9 D1 D9 El €9 F1 F9
EDX/DX/DL/MM2/XMM2 010 |C2 CA De DA E2 EA Fe FA
EBX/BX/BL/MM3/XMM3 011 c3 (B D3 DB E3 EB F3 FB
ESP/SP/AH/MM4/XMM4 100 |C4 cC D4 DC E4 EC F4 FC
EBP/BP/CH/MM5/XMM5 101 () CcD D5 DD ES ED F5 FD
ESI/SI/DH/MMB/XMM6 110 |C6 CE D6 DE E6 EE F6 FE
EDI/DI/BH/MM7/XMM7 111 c7 CF D7 DF E7 EF F7 FF

5.1.2 FohfEtriEs

79 1 0x88 0x01, FRUN_EARKFMIAIFAFEEIModR/MBVHIIRFTZIES

BRIEE AMXEAMEEB I EXXIFNBH, BARTIEEModR/MIX
TKIgS, FrlopcodefIModR/MINFFAR :

REE—TES

BARHAES -
T, ERMRTER—

Opcode

0x88 - MOV Eb, Gb

EERNEHFDModR/MA =D

AN =l =]

ELWUIEOXSS,

ModR/M

0x01

B8, FolFEFE 23S 0 00000001, AEHRD :

BT TR,

SHBEIES - 20
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Mod Reg/Opcode R/M

0 0 0 0 0 0 0 1

EEBRITNBREREHITERSE TC4HAES - MOV BYTE PTR DS:[ECX], AL

HARTE 000 001 010 011 100 101 110 111
32 EAX ECX EDX EBX ESP EBP ESI EDI
8 AL oL DL BL AH CH DH BH

\ Gb -> 1 Byte -> 8 Bit -> AL
Mod }{ Reg/Opcode R/M
0o [ o0 o [ o | o o [ o T 1
\ Eb -> [ECX] -> BYTE PTR DS:[ECX]
Effective Address Mod | R/M
[EAX] 000
[ECX]
[EDX] 010
[EBX] 011
-]’ 100
disp32° 101
[ESI] 110
[€DI) 11

5.2 Reg/Opcode

ZBTFEATT fBBIModR/MEM AT LIRS A =889, HHReg/OpcodeMIEt TGHENX (BRASEESR) , BHH
MUY ARERTREEFSE, BIMERE AT ERERTOpcode,

EBE A X M Table A2, HO0x80. 0x81. 0x82. Ox83X /I MNRIIEEBEAHEXMNIES, BITTUBNERF
EPHAMIB TR T Immediate Grp 1(1A) -

8 Immediate Grp 1'4
Eb. Ib Ev. Iz Eb, Ib'® Ev. Ib

BAXMARNTAUEX M Table A- 1B
Table A-1. Superscripts Utilized in Opcode Tables

Superscript Meaning of Symbol
Symbol
1A Bits 5, 4, and 3 of ModR/M byte used as an opcode extension (refer to Section
A.4, “Opcode Extensions For One-Byte And Two-byte Opcodes”).

HRREModR/MFETIRIZ. 4. SAIAJIAEAOpcodeI#RT, WA AILUAAEFRARKR N EREFEE 1o

M H{RE WImmediate GrpBIBHMEFE R B AModR/METIBI3. 4. 5MUEFHTable A-6XHKERNAR, FREMEE
FBHESEMA .
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Encoding of Bits 5,4,3 of the ModR/M Byte (bits 2,1,0 in parenthesis)
Opcode | Group [Mod 7.6 pfx | 000 001 010 011 100 101 110 111
mem, ADD OR ADC SEB AND SUB XOR CMP
80-82 1 18
mem, POP
8F 1A 1B
0.C1 reg, imm mem, ROL ROR RCL RCR SHUSAL | SHR SAR
DO.Direg 1| 2 1B
D2, D3reg. CL
F6. F7 3 mem, TEST NOT NEG MUL IMUL DIV DIV
o, 118 Ibiz ALFAX | ALAX | ALAX ALITAX
mem, INC DEC
e - 1B Eb Eb
cF 5 | mem INC DEC | CALLN® | CALLF | JMPN®™ | UMPF | PUSH™
11B Ev Ev Ev Ep Ev Mp Ev
oF 00 o mem, SLOT STR LLDT LTR VERR | VERW
1B RN Rv/Mw Ew Ew Ew Ew
mem SGOT SIDT LGDT LIDT SMSW LMSW INVLPG
Ms Ms Ms Ms MwiRv Ew Mb
118 mcALL(Do1)| MONITOR | XGETBV SWAPGS
VMLAUNCH (000) (000 (000)
oF 7 ©10)  [MwAIT (0ot *FETEV RDTSCP (001)
VMRESUME '
(o11)
VMXOFF
(100)
mem, 8T BTS BTR BTC
OF BA 8 18
CMPXCHSB VMPTRLD Mq[VMPTRST Mgl
Mq
CMPXCHG16B
Mdq
o - mem ¥ es VMCLEAR
OF CT 2 Mq
F3 VMXON |VMPTRSTMg|
Mq
1B RDRAND
Rv
OF BO o =0
1B
mem, MOV
ce 18 b, Ib
. T e MOV
118 Ev.lz

5.2.1 FupfEMTiEw

IMEFE—1ES /I 0x80 0x65 0x08 OxFF, AAUN_EABHKFRA A IFTERIModR/MEVETIRFHZIEDHIT—S H iR
#ro

BARITAEE -1 FTRE0x80, BIRIEEANEMERBEHEXXHFNEH, BMERTEBModR/MEXTF
T, ERMRTER—IEKIES, FlopcodeIModR/MAN TR

Opcode ModR/M

0x80 - XXX Eb, Ib 0x65
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EEBNEHFRIModR/MAZNERD, FlEE 23 E - 01100101, AEHFS :

Mod Reg/Opcode R/M

0 1 1 0 0 1 0 1

Mod5R/MFEXE Table 2-215 R W HILEH & [EBP+DIS8(8NI{R#EE)], Reg/OpcodeFEXIRIE X FRRAB Kz AL
B LS RIFT M ATIES 0 - AND.

FRUBATRIIZ R 7 X355  AND [EBP+DIS8], b, BHARENRENET (XBERFBRERITEER
BEMTPNRE225) ZHDISsFIbZ A, | AND BYTE PTR SS:[EBP+0x08], OXFF,

5.3 SIB

RIEZ AT T BRFA T UREModR/MFERZ AR HITREF T U, BT HMUEAZANDS:[EAX + ECX*2 + 12345678]
BY, {XIX5EModR/MFEY, BHRMAHFRE, XEFFMEModR/MEEIBIN—SIBFT, HE5ModR/MFERHEHE
o

HIRFETE—TME SRR A HIA FX=MER, B[--]”HFEMRTModR/MZF B IT A H X
Buttodk, (RRRESIBF TIRIBFEXLE[-]”, WHMBRTRAEModR/MFRZE—ETFESIBo

Effetive Address Mod R/M
[-1[-] 00 100
[--][--]+disp8 01 100
[--][--]+disp32 10 100

SIBFTIRIS MUK DA T =8B -
7 65 32 0

Scale Index Base

7215 F DS:[EAX + ECX*2 + 12345678] 1, Scalediif2Ry1x 7, Indexd@IRECX, Basetfi3hEAX, 12345678
ModR/MEFERRTE, PRIASIBFERRIHEIRATN ¢

() Base+Index * 2B9Scale’X 5 (RAEH *1*2 *4 *8)

MIRERE N =MW NEF LABTUEEEEBTable2-3 !

HN

\
/I

el

TRIEDS - 23
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Table 2-3. 32-Bit Addressing Forms with the SIB Byte

r32 EAX ECX EDX EBX ESP [* Esl 2]
{In decimal) Base = 0 1 2 3 4 5 6 7

In binary) Base = 000 001 010 011 100 101 110 111
Scaled Index SS | Index Value of SIB Byte (in Hexadecimal)

EAX] 00 000 |00 01 02 03 04 05 06 07
ECX] 001 08 09 0A 0B oc oD 0€E OF
EDX] 010 |10 11 12 13 14 15 16 17
EBX] 011 18 19 1A 1B 1C 1D 1E 1F
none 100 |20 21 22 23 24 25 26 27
[EBP] 101 28 29 2A 2B 2C 2D 2E 2F
ESl] 110 |30 31 32 33 34 35 36 37
EDI] 111 38 39 3A 3B 3C 3D 3E 3F
EAX*2] 01 000 |40 41 42 43 44 45 46 47
ECX*2] 001 |48 49 4A 4B 4C 4D 4€ 4F
EDX*2] 010 |50 51 52 53 54 55 56 57
EBX*2] 011 58 59 5A 5B 5C 5D 5E 5F
none 100 |60 61 62 63 64 65 66 67
[EBP*2] 101 68 69 6A 6B 6C 6D 6E 6F
ESI*2] 110 |70 71 72 73 74 75 76 77
EDI*2] 111 78 79 7A 7B 7C 7D 7E 7F
EAX*4] 10 000 |80 81 82 83 84 85 86 87
ECX*4] 001 |88 89 8A 8B 8C 8D 8E 8F
EDX*4] 010 |90 91 92 93 94 95 96 97
EBX*4] 011 98 89 9A 9B 9C 8D 9€ 9F
none 100 | A0 Al A2 A3 A4 A5 A6 A7
[EBP*4] 101 | A8 A9 AA AB AC AD AE AF
ESI*4] 110 |BO B1 B2 B3 B4 B5 B6 B7
EDI*4] 111 B8 B9 BA BB BC BD BE BF
EAX*8] 11 000 |CO C1 c2 3 4 c5 c6 c7
ECX*8] 001 (8 C9 CA (B CC CD CE CF
EDX*8] 010 |DO D1 D2 D3 D4 D5 D6 D7
EBX*8] 011 D8 D9 DA DB DC DD DE DF
none 100 |EO E1 €2 E3 E4 E5 E6 E7
[EBP*8] 101 €8 €9 EA EB EC €D EE EF
ESI*8] 110 | FO F1 F2 F3 F4 F5 F6 F7
EDI*8] 111 F8 F9 FA FB FC FD FE FF

5.3.1 FohfEtries

WMEB—TED | 0x880x84 0x48, EH I HJOpcode. ModR/M. SIBAITF :

Opcode ModR/M SIB

0x88 - MOV Eb, Gb 0x84 0x48

ModR/M3% A — il © 10000100, 3H{HUF :



REACERIRIZEID - BE4RED

Mod Reg/Opcode R/M
1 0 0 0 0 1 0 0
Mod 5 R/MFEEE Table 2-21FRI X M AVLEHT © [-][--]+disp32, XK= Z=SIBRHFITH I,

SIPES g — 34l : 0100 1000, {FHDUTF :

Scale Index Base

0 1 0 0 1 0 O 0

EEBTable 2-3, BaseXtWBEEAX, BaseflindexFhB[ECX*2], EREZ1ZHI[EAX + ECX*2]o
SAIESTEZ | MOV [EAX + ECX * 2 + disp32], AL,
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