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Development of a Decompiler for Verification and Analysis of
an Intermediate Code in ANSI C Compiler

YoungKeun Kim*, HyeokJu Kwonﬁ, YangSun Lee™

ABSTRACT

Mounted on mobile device, set-top box, or digital TV, EVM is a virtual machine solution that can
download and execute dynamic application programs. And the SIL(Standard Intermediate Language) is
intermediate language of the EVM, which has a set of opcodes for object-oriented language and a
sequential language. Since the C compiler used on each platform depends on the hardware, it converts
C program to objective code, and then executes. To solve this problem, our research team developed
ANSI C compiler and the EVM, Our ANSI C compiler outputs the SIL code based on stack machine.
This paper presents the SIL-to-C decompiler in which converts the SIL code to three address code. Thus,

the decompiler allows us to verify SIL code created by ANSI C compiler, and analyze a program from
C language source level.
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Store to XXX operations
format : operatorName - rhs;
Increase/Decrease operations
format @ tempVarialble = stack[topl.operandValue++;
Conditional jump operations
format : tjp ~ if(operation) goto operand;
fip - if(!(operation)) goto operand;
Unconditional jump operations
format : ujp - goto operand;
ret - return;
retv.t — return operand;
Function call operations
format : tempVariable - opcratorName(operation);
Activation record operations
format ! return_type functionName(arg_type
arg_name);
Optimization operations
format @ arithmetic (@ + b, a —~ b, a * b, a/ b, alil +
bljl, ..)

array element (alil, alalill, alil - j, alalill -
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#define _WIN32
#include "C\Program
Studic\VC98\Include\stdio.h”
void gsort(int v[], int left, int right);
void swap(int v[], int i, int j);
void main() {
int v[] = {6,3,1,4,7 0,5, 2}
mil=0r-=7
gsort(v, 1, 1);

Files\Microsoft Visual

void gsort(int v[], int left, int right) {
int i, last;
if (left >= right) return;
swap(v, left, (left + right) / 2);
last = left;
for (i = left + 1; i <- mght; i++)

if (vlil < vlleft])
swap(v, ++last, i);

swap(v,left, last);
gsort(v, left, last-1);
gsort(v, last + 1, right);

Z=7¥ 1. ANSI C =233
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%%Data Section

%%Code Section
%File : gsort.c

main: proc 44 1 1
sym v i 0
0 8 32
0x00000006 0x00000003 0x00000001
0x00000004 0x00000007 0x00000000
0x00000005 0x00000002

%Line 10 *int 4,1 =0, r = 7,

Idc.i 7

stri 1 40
%Line 12 : gsort(v, 1, r);

Idp

ida 1 0

lod.i 1 36

lod.i 1 40

call qsort

%File @ qsort.c
swap' proc 16 1 1

%Line 36 : temp = vlil;
Ida 1 0
lod.i 1 4
Idc.i 4
mul.i
cvi.ui
cvuip
add.p
1di.i
str.i 1 12

#include "gsort.c.sil.opt.silLh”

/* global sym dcl */

// C SourceFile : gsort.c

void main() {

/* local sym dcl */

int silSym_0[8]={6, 3, 1, 4, 7, 0, 5, 2};
int silSym_1;

int silSym_2;

int silSym_3;

void gsort(int v[], int left, int right) {

// C SourceLine(27) : if (vlil < vlleftD
swap(v, ++last, i)
sSym_8++;
tmplnt_18 = silSym_8§;
tmplnt_19 = silSym_7;
swap(v, tmplnt_18, tmpInt_19);
$$7:{/* label not operation */}
$$6:{/* label not operation */}
tmpInt_20 = silSym_7;
silSym_7++;
goto $$4;
$$5:{/* label not operation */}

void swap(int v[}, int i, int j) {

/* local sym dcl */

int silSym_12;
// C SourceLine(36) : temp = vlil;
silSym_12 = vli};
// C SourceLine(37) : v[i} = viik
viil = v[Gl
// C SourceLine(38) : v[j)
v[jl = silSym_12;

0]

temp,

=273 2. SIL Z=

%Line 27 : if (vli] < vileft]) swap(v, ++last, i);
1dp
Ida 1 0
incm.i 1 16
lod.i 1 16
lod.i 1 12
call swap
$$7:  nop
$$6:  nop
lod.i 1 12
incm.i 1 12
ujp $%4
$$5:  nop
%Line 38 : v[jl = temp;
setav.i 1 0 1
8 1 12
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e 1594 | 6370 | 4870 |5465+1039
auick— 1 7e3 | 3337 | 284 | 31554878
magic. | 1052 | 433 | 4014 | 5514+1361

22 9A C Z2aYe] A3 EVMellA A8,
AAGUE C Z2ad e AP $58 vlwd Aol
th &4 Wge 19 89 AT &% §73A 2
HEE 10W A3 FaA)goz 73 Ho|vh

EVM
ANSI C Compiler
Visual Studio 6.0
Windows XP Service pack 2
OS - Windows XP professional
CPU - Intel Pentium4 2.8G / RAM - 512M

a7 8. ds £ 34

E 2 4¥ ST d|lu

o g7 gle

%z = ;ﬁjﬂ;:% St == c Eii?g
(sec) (sec)
palindrome_ | o157 | 0114 | 0.008

number
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