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Jump Table Recovery Technique in 1A-64 Binary Code Translation

QI Ning, ZHAO Rongcai
(Department of Computer, PLA Information and Engineering University, Zhengzhou 450002)

Abstract In the translation of 1A-64 binary code, one of the important problems is that of recognizing the switch statements implemented via
jump table. The paper first analyzes the compiler’s strategies when creating jump table, then presents a technique for recognizing and recovering
switch statements by combination of forward prefetch and backwards slicing plus expression substitution, reduces to a normal form which allows
people to determine where the jump table is located, proposes a method to recovery the target addresses of jump table. Using such a technique, it can
translate the 1A-64 binary code that contains jump table into high level switch statements. The presented technique is tested in a binary translation
framework 12A. The test shows that the technique is suitable for 1A-64 binary code generated by compiler gcc 2.96 and gcc 3.2.3 with multi
optimization options.

Key words 1A-64; Jump table; Slicing; Expression substitution

1 RTL RTL
HRTL
RTL
2 HRTL™
HRTL C
C Alpha
1.2 1A-64
1A-64 64
g (ISA) (Explicitly Parallel
gce Instruction Computing, EPIC)
1A-32
IA-64 switch 3l
12A(1A-64 to alpha) (Instruction Bundle) 3 4
gce 1A-64 5
2
1 switch n-
1.112A n switch
12A 1A-64 elf64
Alpha gce switch
c elf64
gcc2.96  gcc 3.2.3 (1978 )
12A
1A-64 2006-02-21 E-mail gi_ning@126.com



#include <stdio.h>
int main()
{int num;
printf(“input a number:\n”);
scanf(“%d”,&num);
switch(num){
case 2:printf(“Two!\n”);break;

case 7: printf(“Seven!\n");break;
default: printf(“Other\n");break;

}
return 0;
}
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400000000000077c: br.few b6
4000000000000780: 30 00 00 00 00 00
4000000000000786: 00 00 60 00 00 00
400000000000078¢: 00 00 00 00
4000000000000790: 90 00 00 00 00 00
4000000000000796: 00 00 cO 00 00 00
400000000000079c: 00 00 00 00
40000000000007a0: f0 00 00 00 00 00
40000000000007a6: 00 00 20 01 00 00
40000000000007ac: 00 00 00 00
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4000000000000726: 1d4 r14=[r35]

4000000000000730:
400000000000073c:
<main+0x200>
4000000000000740:
4000000000000746:

400000000000074c:
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4000000000000756:
4000000000000760:
4000000000000766:
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400000000000077c:
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r=fi({achi)
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cmpd.ltu p6,p7=7,r14
(p06) br.cond.dptk.few 40000000000008a0

1d4 r14=[r35];;
shladd r15=r14,3,r0
addl r14=96,r1;;
1d8 r14=[r14];;

add r15=r15,r14
1d8 r14=[r15];;

add r14=r14,r15
mov b6=r14

br.few b6;;

RTL
RTL

caller )

i i

ay

j (s=f({r...}).J) r

s=f2({f1({ak}.0).- 1))
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r[14] := m[r[14]]

RTL

r[14] := r[15] + r[14]



r[582] :=r[14]

r[582] := r[15] + m[r[14]]
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jeond (var > upper) X
jmp [w*(var-lower)+T]+T+w*(var-lower)

switch ((int64)v0) {
case 0: goto L1;
case 1: goto L1;
case 2: goto L2;
case 3: goto L3;
case 4: goto L4,
case 5: goto L5;
case 6: goto L6;

var num upper  switch case 7: goto L7;
case 7 lower  switch case }
0T [r1+96] 5
4000000000000c10 w 8
switch upper-lower+1 12A gcc2.96 gcec3.2.3
(default )
4 switch 1A-64
switch IA-64
switch
gcc 2.96
var 1 Cifutens C, Emmerik M. Recovery of Jump Table Case Statements
[8*(var-lower)+ T]+T from Binary Code[R]. Tec-hnlcal Re?ort: .444, School of .Infor-matlon
gec 3.2.3 Technology and Electrical Engineering, The University of
[8*(var-lower)+T]+T+8*(var-lower) Queensland, 1998.
2 gcc3.2.3 2 Cifuentes C, Sendall S. Specifying the Semantics of Machine
c Instructions[M]. IEEE CS Press, 1998.
. . 3 Intel 1A-64 Architecture Software Developer's Manual[Z]. Intel
(int64)v0=(int32)(r14);
) . Corporation, 2000.
r518=(((unsigned int64)7)<(tmp)) ? 1: 0; . L
. . 4 Gallagher K B, Lyle J R. Using Program Slicing in Software
r519=(((unsigned int64)7)<(tmp)) ? 0 : 1; . . o
. . Maintenance[J]. IEEE Transations on Software Engineering, 1991,
if (( *(int*)&r518)==(1)) goto L1;
17(8): 751-761.
46
2 , . SPIHT
CDF97 91 , 2004, 2(3): 176-179.
3 , .
4 [J1. , 2005, 22(3): 361-367.
Mz:[T 2 4 Ruedin M C. Construction of Nonseparable Multiwavelets for
Nonlinear Image Compression[J]. EURASIP Journal on Applied
Hélder Signal Processing, 2002, 2(1): 73-79.

M,

1Lin E B, Ling Y. Image Compression and Denoising via Nonseparable
Wavelet Approximation[J]. Computational and Applied Mathematics,
2003, 155(1): 131-152.

5 Daubechies |. Ten Lectures on Wavelets[Z]. Philadelphia: SIAM,
1992.

6 Han B. Analysis and Construction of Optimal Multivariate
Biorthogonal Wavelets with Compact Support[J]. SIAM Journal on
Mathematical Analysis, 2000, 31(2): 274-304.

7 Said A, Pearlman W A. A New Fast and Efficient Image Codec Based
on Set Partitioning in Hierarchical Trees[J]. IEEE Trans. on Cirts. and
Syst. for Video Tech., 1996, 6(3): 243-250.

8 Islam , Pearlman W A. Low Complexity Set Partitioning Embedded
Coder: SPECK[C]. Proc. of VCIP’99, 1999.



