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Intermediate code optimization method for binary translation based on
intermediate representation rule replacement
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Abstract; In the process of realizing multi-source to multi-target program translation, the dynamic binary translation uses intermediate code to
shield the hardware differences between different source platforms, and the memory virtual strategy is adopted to achieve the goal. As a result, it
brings about the problem of intermediate code expansion. Traditional intermediate code optimization methods usually use the method of matching
and deleting redundant instructions. The intermediate representation rule replacement for special instruction matching was focused on, and an
intermediate code optimization method for binary translation based on intermediate representation rule replacement was proposed. This method
described the corresponding intermediate representation replacement rules for several typical scenarios of intermediate code expansion, and the
register direct mapping strategy used in the back-end code optimization was applied here. By establishing mapping formula, the memory virtual
operation was replaced by local register operation, thus reducing the expansion degree of intermediate code. The SPEC CPU2006 test suite was used
to carry out the experimental, and the experimental results verify the correctness and effectiveness of this optimization method. The results before
and after optimization are consistent, which verifies the correctness of the optimization method, meanwhile, the average reduction rate of
intermediate code for each case after optimization is 32.59% , which verifies the effectiveness of the optimization method.
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Fig. 1 env structure on X86 platform
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Fig.2 Translation process of immediate addition instruction
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Tab.1 Example for intermediate representation function
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and domestic SW platform
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for reg[ O] FP s BRI, 5 5 55 4% movl $54 )

RALHT e ARG
movi_i32 tmp0,$0x1
st 132 tmp0,env, $0x0

X86¥H-F 519

movl $1,%eax

movl $3,%ebx

addl %eax, %ebx

movi_i32 tmp0,$0x3

st 132 tmp0,env, $0xc

1d i32 tmp1,env, $0x0
1d i32 tmp0,env, $0xc
add_i32 tmp0,tmp0,tmp1
st 132 tmp0,env, $0xc

HICo

mov_i32 cc_src,tmpl
mov i32 cc_dst,tmp0

B3 SERIECEAR 4 m e AR A 7 i

WAPALIE Y 16 2%, MU T 44. 8%

TRASE B 1R RS

4@% movi_ 32 reg[0],80x1

I
Hhnci movi_i32 reg[3],30x3 ]
.

add _i32 reg[3],reg[3],7eg[0]

mov i32 cc_src,reg[0]
mov i32 cc_dst,reg[3]

Fig.3 Example of intermediate code optimization for immediate addition instruction

PRALHT e ARG
—-- 0x383b40 PR S5 i o TR
1d_i32 tmp0,env,$0x14
. ---- 0x383b40
njce
— 5 1d_i32 tmp2,env,$0x10 ACs add_i32 reg[4],reg[4],S0xfTff ffc
add_i32 tmp2,tmp2, SOxfittffc 32 5 41, SOXFIFFCTEFCrET
qemu_s132 tmp0, tmp?2, SOx(FFAFFTRTT qemu_st32 reg[S],reg[4],$0x
st_i32 tmp2,env,$0x10
---- 0x383b41 H1
mics
1d_i32 tmp0,env,$0x10 22, zkitbAl < reald
st i32 tmp0,env, $0x14 mov_reg_reg reg[S],reg[4]
ARG
‘ 0x00383b40: push %ebp &'— ---- 0x383b43
: o o movi_i32 tmp1,$0x1c ---- 0x383b43
|_0x00383b41: mov_%esp,%ebp 1d_i32 tmp0,env,$0x10 gjcy  MOvi_i32 tmp1,Soxic
‘ 0x00383b43: sub $0x1c,%esp ’—b sub_i32 tmp0,tmp0,tmp1 ~————»  sub_i32 reg[4],reg[4],tmpl
o st_i32 tmp0,env,$0x10 mov_i32 cc_src,tmpl
‘ 0x00383b46: pop %oebp mov i32 cc_src,tmpl mov_i32 cc_dst,reg[4]
| 0x00383b47: call 0x32¢350f — mov._i32 cc_dst,tmp1
---- 0x383b46
1d_i32 tmp2,env,$0x10
qemu_1d32 tmp0,tmp?2, SO HLIICS ---- 0x383b46
1d_i32 tmp4,env,$0x10 277y gqemu_ld32u reg[5],reg[4],SOxTITFTAITTTTTT
add_i32 tmp4,tmp4,$0x4 add_i32 reg[4],reg[4],$0x4
st_i32 tmp4,env,$0x10
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---- 0x383b47
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'd—'3.2.3“2“p2’e1"3v’$00>% movi_i32 tmp0,$0x383b51
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movi_i32 cc_op,$0x10
movi_i32 tmp4,$0x32e50f
st_i32 tmp4,env,$0x20
exit_tb $0x0
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movi_i32 cc_op,$0x10
movi_i32 reg[8],$0x32e50f
exit_tb $0x0

Fig.4 Example of intermediate code optimization for stack operation instruction
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Tab.3 Test environment
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Tab.4  Test case specification

3 151) ui W

Perlbench  PERL 48155 , 7138 = script 414,
45, a8 EE 6 A2 MR AL 1A
7,1 4> tar 14,1 4~ HTML 30,1 MR
bzip2

B A BIE T 3 AN TR R R 46 45
AT 208 FN R 4

gce C 9itFss , %9 4 C USRS T T 4k
HAEMAL, BT R T 52 58 v i Bl

mef
TR B AR T
gobmk NI RE: FIHE
FEPR 7 4 48 R, i B S R T R A A
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