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Program Control Flow Graph Basedon the Similarity of Source Code Analysis System
CHEN Xin : “
(Puiying OccupationiTechnical School of Guangdong Province, Guangzhou 510630, China)

Abstract: It is very important to detect source code similarity in the field of both software engineering and computer
science education. Source code stealing and copyright dispute in software engineering, as well as plagiarism detection of
student assignment in programming course, call for automation of source code similarity detection. Reliable software to
detect source code similarity also helps in the field of source code clustering and source code searching in wide range.
Though such problem rises along with the invention of program language, there is not satisfying research result up till now.
Source code has its particular structure, making it improper to use traditional pure text similarity detecwgion. method over it.
This paper first introduce the history and current progress of this problem, analysis the difficulty, then presents a new
system for source code similarity detect base on control flow graph analysis, aleng with the algorithm it uses and the
implementation details. In this paper we also discuss the advantage and disadvantagé of the method and ways of improve it.
Key words: plagiarism detection; source code similarity; control fI_ow graph; hash function; GCC
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(1) Diff R LCS 53

Diff THZ A TR, EhE R A
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e LA patch T EL ()% AT X i‘ﬁiﬂ%l‘?. Diff -
HI5 FLE 1970 EAR7E Unix 848 EREITIFRIFE N Unix
ARG H A Diff [I1ESLESRBNEHIEL
I T IR Z 240, AT 1IAh LCS(Longest Common
Subsequence, KAL) I Bt 4 (1),
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BT 18 7 51Vl ik 19 970 577 (Greedy  String Tiling
Algorithm), &S0 G 4— %, FEZILRE P A
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SRR AL ACRS 70, R AT (BT A

SR TR RE, R G EE AT A G AT 3
OIHT AR Tt e R 5 Token) FE 5. 2 J5 & {8
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JOWR /NS, S R T D AT

N A E Gy(Vy,E1),Ga(V2,Er)

Kt Gy il Gy 7 g

if (|V1|< >|V|) return false;

KFAEAS VeV, KR vi AR KBS 35T hash

PR E h(vi);
WTAFA Ui €V,, HF ui 48U X845 B4 hash
R HL h(ui);

for(BE> Vo 2 Vo (R —— XS WA, A0 T4 f(ui)=vj
#il A2 h(ui)=g(vi){
flag<true;
for(B1 e(xi,yi) EE1){
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if(e(f(xi),f(yi)) N JE T~ Eyp) flag<flase;
}
for(&1 e(xiyi) €E{
ife(f (xi),f *(yi)) AN JE T Ey) flageflase;
}
if(flag=true) return true;
}
return false;
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3 VRACHARACIRR B2 23 Hr R &8 S I
3.1 FIA GCC it iy tH FRIGIE FIE I

T T 38 P S92 e A A SEE UL 3508 2 A2 A U A
Ptk Pl 2. ARGER) 752 1] Bison, Yace,
Antlr 50 Coco 55“Z ki (1) e A E tAH REE 5
T AT T H. AT CHAE LR B R i P &,
X RTHSGEM R TR, =i,
GCC(GNU Compiler Collection)$2fft T —AN Rk,
HIRSEMER PR T

fE GCC A T Rl ) bk I, i 4 R 1 2
-fdump-tree-* i% M % . _-fdump-tree-* 3%t 15 % W LA 75
GIMRLE TREE Ffffshe (L ALl 7 /5 it M 25
S BT G AT (IR 16 B ~fdump-tree-cfg %
TR AT A B VL O T R RE R 5 R L A
-fdump-tree-cfg & 14443 1] C 1H 5 A% 1) GCC k%
H, K% E I B T . i -fdump-tree-final_cleanup &
Tk e 45 B2 Br A WK 2 )5 45 2010 B 2 R TR
B AN AR AT S NP BT 5K, (R EIA
HITHLets QBB (T AR C 5 TEL I HT 48).
T 1) i -fdump-tree-* L IR IA $2 {1t raw 1B T ]
-fdump-tree-cfg-raw 753 2 (¥ 73R40 H & B 2% i
FFET.

;; Function int main() (main)

int main() () R’
@1 function_decl name: @2_Lype:"@3 srcp: x.cpp:3
body: @4
@2 identifief_node strg: main Ingt: 4
size: @5 algn: 8 retn:

lang: C  link? extern

@3  function_type
@6prms: @7

@4 statement list 0 : @81 :@92:@10
3 :@114:@12 5 :@136 :@14
@5 integer_cst type: @15 low: 8

@6 nteger_type name: @16 size: @17 algn: 32
prec: 32 sign:signed  min: @18 max: @19
@7 tree_list valu: @20

@8 call_expr type: @6 fn: @21 args: @22

@9 modify_expr type: @6 op 0: @23 0op 1: @24
@10 oto_expr  type: @20 labl: @25

@11 modify_expr type: @6 op 0: @23 op 1: @24
@12 goto_expr type: @20 labl: @25

@13 label_expr type: @20 name: @25
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@14 return_expr type: @20 expr: @26

(LA %)

BoE T raw K2 B, JF HIZERR
DAT IR 51 L 45 . G i A T s i, IX 28 s
PERTRE 2 . AT R B R ) 55— AR
GCC SR HE HIX AN 3R GCC IR (¥ Py s —FF:
JEEF ORI, ARG R AT A 8 Itk e BT S e
BT BA S i H AR OG . GCC 3 A4 4l dis A
-fdump-tree- & 10U 15 21 (1 4 i 4% X OF T E, W RE
AFIRA ) GCC 2 AEAg X AT R PR AL 5.

3.2 ML)

K1 g5 AN IEARRY, B 1(A) & AR AR A
AR A ax=b(mod n) (RIAR R 7 FE IR S
1B) P MERFEE T F LFEL: B TR s
TZRMPESCHR, ARUARFIEAT TR 99 e 7
BEAT T 4, PR ife--elses g 2 BT AU RO Rk T
5@%@;*&%%%%%@%ﬁ7%%%&i.$i
JITIR 1) ZR G HER 1 LI P A5 A AL 2 75 (] 1),

#include<iostrean> #include<iostream>

using namespace std; #include<{string>
int mGCD{int a,int k) { #include<vector>
if(b==0)return a; #include<algorithm>

#include<stdlib.h>

#include<math.h>

using namespace std;

int counter; int ged{int,int,int&,inté&);

int a,b,n; int i,j,k;

vhile{scanf("%1lc %1d %1c",%a,&b,&n)*=EOF){ int main()

{ //freopen(in.txt “,"r",stdin);
int a,b,n;

else return nGCD(b,a%b);

int main{){

counter=mGCD(a,n);
if(b%counter==8){

printf(“%1d\n",counter); //1loop for every cases

e while(scanf("%d%d%d" &1 ,8]j ,&k) 1=E0F)
else printf{"o\n"); {
¥ int x,y;
return 8 j%ged(i,k,x,y)==07printf("%d\n",g)
sprintf("o\n");
¥
return 8;
i
int ged(int a,int b,inté& x,int& y)i
{
retrun (b==087x=1,y=-0,a
zint t=x-a/b*y,x=y,y=t,gcd(b,a%b));
H

) (B)

K1 —AMlr

H 1IN T A SCIBEIER G — Uk 7 Kt i 9
3T ST I AMT AR L. P P13 A0 44 BL GCC 1y
AR 2R b A I A F0 90 g T LA A O
RS BRI ST 1 P40 85 40 4 MO () S22 ) e
s T LU £ 509 ELARRD 2
H, ARSI 0 T 0 AT L, B LA 5 72 A el T
LA, AR AT 2, AN 5 2
AL RGHT B W AR A A P B,

4 5k
ASCRIBEINT T JURRE AR BURE BE S0 WT 773, JFHR
H T AR A s A L e A A T AT B 437
(RIS, R T MR ARG IS, JRAE A SO
SR PR R S BLATS SR W SRR, (R 7 AR 5 A .
SEHE— D S, A% A NI 45
X1 SR

i H IERPEACE | PERARE | RRECY)

Zero Puzzling 76 58 "-, 35
Gene Reprogram 17 > 15:1 0
Travel g | 11 188 0
Abbreviatibn 71 105 1
Striﬁg Sequence 44 57 0
DNA Recombination 1 95 1

Xiaoshi’s Problem 86 35 347
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