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Intermediate Representation in Dynamic Binary Translation
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(School of Software, Shanghai Jiaotong University, Shanghai 200240)

[Abstract] In binary translation, the use of intermediate representation can appropriate segregate different machine platforms, and make binary
translation system more portable. This paper presents an intermediate representation called VINST, introduces the instruction set and its
characteristics. It discusses some optimization methods including SSA formalization algorithm and redundancy elimination algorithm. Through
comparison between before and after the optimization, it shows that a simple and efficient method can cover the cost of optimization itself and

improve system performance.
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(3)Me—py FHERESK: R #% - Hk(displacement). FT A I Y
F 3k #R AT PLIEAE - vn(disp), P9fFHIHESE T 74 vn M
B R dispe fRES-T-Hk AT DAAT A A HAG B T i 5 hbAs
3 vn B vO B AT L BT kG DL, disp B O B4 45 47
A5 F U E DL o

(4VINST 54 REET N E .

(5)FF4 VINST HRREEAH), HIIREA B HAL VINST
8258, X UIBURLBE M 482 A R T 2T 4 M4t o

VINST f& 7 5 MHLAE A8 (BHE RISC & CISC)H
PSRy 6 REARIGA: BH, HHEE, BARK, NWED
W, FFEECIRASWST, Frokig4 . VINST fy4R SR (AT
RAE2)WT:

GET s,v

PUT v,s

LD (v, imm), size, v

ST v, size, (v, imm)

MOV vl v2

LI imm,v

ADD v1,v2,v3

SUB vl,v2,v3

MUL v1,v2,v3, v4

MULU vi,v2,v3, v4

DIV vl v2,v3,v4

DIVU v1,v2,v3,v4

AND v1,v2,v3

OR wv1,v2,v3

XOR vi1,v2,v3

NOT wvi1,v2

SLL wvi1,v2,v3

SRL wvi,v2,v3

SRA v1,v2,v3

SEXT 1, size, v2

ZEXT vl,size, v2

CMP cc, vl, v2,v3

JMP (v, disp)

BRANCH cc, v1, v2, (v, disp)

HALT

SYSCALL

CALL w1, w2, w3 -

2.1 VINSTH %

RS2 AR ORPE B VINST B 2R i i 2o 8
AR —B PISA#E4S, WF:

LW 529, 0X37f76010(s31)

ADDIU  0X18, 529, 529

JR 529

%33 CrossBit /i i 45 J5 A2 A VINST s [l 3 4 W% Lo

#1 PISAHA4BRH VINST 34
R4 VINST i 4

(1)GET  s31, vl
LW  s29, 0X37f76010(s31)  (2)LD (v1, 0X37f76010), WORD, v2
(3)PUT  v2, 529

(4)L1  0X18,v2
(5)GET 529, vl
(6)ADD  v1,v2,v3
(7)PUT  v3, 529

(8)GET 529, vl
(9)IMP  v1(0X0)

ADDIU 0X18, s29, s29

JR 529
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F renameT2, RIH<FHFRFEH, BWH>; PUT I/HEASERF
% pendT, FEIREI<PUT #54>,

8 Fi—4 VINST #54

(DFIWT R4 LR,

()R %484 K& GET sreg, vreg 454, W& S & #) stateT
F, Fli sreg BECEPMI - 20 R T FA F 50 <sreg,
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pendT %, MERZIEA . MR ZIELSR—FKBkEEHES, BE
pendT X BGA PUT 54, WRE, WEZBKERSZH
HWAFTE PUT $54

SSA JE AL J5 i VINST Fufifb J5 i VINST 413 2 B

#2 SSABRALER VINST ffR4k)5 8 VINST
SSA JER i VINST AL e iy VINST

GET s31,vl (1)GET s31,v1

1)

(2)LD  (v1, 0X37f76010), WORD, v2 (2)LD  (v1, 0X37f76010),
(3)PUT  v2,s29 WORD, v2

(4)LI 0X18,v3

(5)GET 529, v4 (4)LI  0X18,v3

(6)ADD v3, v4, v5 (6)ADD  v3,v2, V5
(7)PUT V5,529

(8)GET 529, v6 (T)PUT V5, 529

(9)IJMP  v6(0X0) (9)IMP  v5(0X0)
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