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Abstract

In this paper, we Infroduce a system for evaluating similarity of C progrom source code using method which compares
syntax-frees each others. This method supposes two characteristic features as against other systems. It is not sensitive for program
style such s indenfation, white space, and comments, and changing order of control structure like sentences, code block,
procedures, and so on. Another is that it can defect a synfax-emor cause of using paring fechnique, We infroduce digorithms for
similarity evaluation method and grouping method that reduces the number of comparison. In the examination section, we show
a fest resutt of program similarity evaluation and its reduced iteration by grouping dlgorithm.

v Keyword : program plagiarism, evaluation clgorithm, AST, program parsing, grouping
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string MatchString(NodeString A, Node
String B) {
long int i, j;
long int matchsize, maxmatch;

matchstring = "";

for each unmark(a;) in A {
for each unmark (B;; in B {
matchsize = 0;
while (Aiimtchsize Bis+matchsize &&
Aiimatchsize && Bismatchsize)
matchsize++;
if (matchsize > maxmatch) {
matchstring = match(A;, Bj,
matchsize);
maxmatch = matchsize;
}
} end for
} end for
Deleting (A, B, i, j, matchsize);

return matchstring;
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long int k;
for k = 0 to matchsize -1 {
Delete (Ai+k);
Delete (Bj+k);

} end for

U32ZE 29 Delete(Xiematchsize) fg}’“% LEA
E% X9 “j+matchsize”H 2] 2EHE AA3}

ghpolt), daElE 26AME % T T2ETY
A, BolA FAHE HHAEH S Delete F5
ol g3t ==AEFA AA G dXFE A
H2ERSE A e olfe F EXEFHo| H]
wE Fol, =0 FE AAHE A& 4] 9
gojt}.

56

2005. 2.



ZE20Y FAE

Bt 2325

(3) F =AEZS RAL HAL

AdydE 3L ==AEY A BYA min-

F1YF 3. A= A ¢3YF
double Sim(NodeString A, NodeString B,
long int minlength) {

String matchstring, totalmatch-
string;
int maxmatch = 0;
long int matchlength = 0;

Set (totalmatchstring) = {};

do {
matchstring = "";
matchstring = MatchString
(A, B);

Set (totalmatchstring)

+

Set (totalmatchstring)
matchstring;

} while (maxmatch > minlength);
for each matchstring in Set (to-
talmatchstring)

matchlength = matchlength +

Length (matchstring);

end for
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* b .
return (2 Length (A)+ Le nyth (B) ) ’
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file *P;
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input P;
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if Sim(P,
{

G(i)) > g then
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end for
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(E 2) Y= zz2732(source.C)

#include <stdio.h>

void main{void) {

long result; int index=0;

int nl, n2, ml, m2, divs(100], I1lnum, i,

flag;
printf ("Input 2 numbers for calculating
M...\n");

scanf ("%d %d", &nl, &n2); ml= nl; m2 = n2;
while (1) {
Inum = (ml>=m2?ml:m2); flag = 0;
for (i=2; i<=lnum; i++} {
if (ml%i==0 && m2%1==0) {
mi/=1; m2/=1; divs[in-~
dex++1=1i; flag=1; break; }
}
if(flag==0) break;
}
result = ml * m2;
for (i=0; i<index; i++) result *= divs{i];
printf ("LCM of %d and %d is %1d.\n", ni,
nz2, result);

(E 3) {Alst =232(sim.C)

Finclude <gtdio.h> j
void main (void) { /* 2EfY W3} +/

long result; int index=0; /* &3 9z gl */
int nl, n2, ml, m2, divs[100}, lnum, 1,

flag;
printf ("Input 2 numbers for calculating
GCM. ..\n");
scanf ("%d 3d", &nl, &n2); ml= nl; m2 = n2;
fFor{;;y ¢ /* Ao} T2 W while ==> for */
flag = 0; lnum = (ml>»=m2?ml:m2); /* 4% 9%
7}/

for(i=2; i<=lnum; i++) { /* AEFY #}727] */

1f{ml%i==0 && m2%1==0) {

ml/=i; m2/=i; divs[index++]=i; flag=1;
break; }} if (£flag==0) break; }

result = m2 * ml; /* SHMPZ \F7] »/ result
=m2 * ml; /* FB ZZ FI} v/

result = m2 * ml; /* 58 FT FJ} %/ result
=m2 * ml; /* $5 ZZ F7} */

result = m2 * ml; /* FE RAZ Fy} o+
for(i=0; i<index; i++) result *=
divs{i];

printf ("LCM of %d and %d is %1ld.\n", nil,
n2, result); }
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(E 4) Fx =233o| FAIT Znt

File Name 129.¢ 035.c 039.c 078.c 180.c 469.c 486.c 183.c 456.
160.c 0666908 | 0.855566 | 0929878 | 0.898305 | 0.752316 | 0.822222 -1 08488064 | 0.872826
129.¢ 0.786918 | 0706133 | 0663991 | 052589 | 0.808895 -1 0.604669 | 0.643149
035.c 0.890583 084 0691122 | 0917197 -1 076459 | 0.813511
039.c 0909465 | 0761791 | 0.822203 -1 0835903 | 0.864979
078.c 0812539 | 0.799641 -1 0891705 | 0.906388
180.c 0.657128 -1 0.854806 | 0.844215
469.c 1 0731173 | 0.77869%

486.c -1 -1
123.¢ 0913507
O 32 F Z2IO¥dM & FEE F B ojd, 42 3o 1089 IHEY HAAE F
AF A F, F ZEIHNA dAHE Z= ot TIPS U E 4= A4 Z2IRE
= o@)EAR Jeyn, saD) sAE F 25 Hlaste] AR HolER YEhd Aol
zZzadoA UXHA = BEe Ushim g EolM -1 @2 vwsA ¥ BEHE de,

I:} meld] B A2HL H Foy) go] o)

W 242 AR Zol A "olhe B 5
914. o 1% 4= 33 194 dFEE e
AST pool& EoET

(ag! 4> AST pool

Ag 2. FAE HolE

£ AolAe st AHFH F gl AE
HAE A FAE HIHE st £
o} #AAEL HHiorn)e] FE C TEIY A

UmA e FASE JeRinh gebA “486.c”
BLdL & 2757 Wl Wi o0& Z2aY
#o} FAE AA EH*JOM A Y= At

E 4904 & & Y=0] BE ZEZIHEL 05
~ 1 Aol A4S & Ye ok ﬂl o]
T2 Aolols &AH Bt gilen, A%
FAE %ol et v o] Z2IAS U4A
=98d 1F AVE ol&dt FYH T
A 33 Z2oh 0L 55 FAIEE 092 AR
e 1§ A7E SR AF Aot

T

AY 3. AY FAE 098 A3 1§ AV

T3

Grouping...

Group0 : 160.c, 039.c
Groupl : 129.c

Group2 : 035.c, 469.c
Group3 : 078.c, 456.c
Group4 : 180.c

Group5 : 486.c

Group6 : 123.c
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Group Name Group0 Groupl Group2 Group3 Group4 Groupb Group6
Group0 0.666908 0.855566 0.898305 0.752316 1 0.848864
Groupl 0.786918 0.663991 0.52589 1 0.604669
Group2 0.84 0.691122 -1 0.76459
Group3 0812539 -1 0.891705
Group4 -1 0.854806
Groupb -1
Groupb

® 594 E9A B M2 AY M @e He AL WA Lot s E 62 I

0937 b AAE vxd ARt I 2% OFd A 34 disiA & A"
A Bl@rt o]FojFe Motk & 439 A a8 a7 Hlud Aot
e Loty gt A9 FAA 099 iR E 6olA Ve wiel Zo] =23 FA
aF AU ARE ezgRles AAET. & A FHEe Be JHES dAZeE vl
aF A7) A% 3FE AP 2FA deiH = TAHE AL Yo o] F 53, dyez X
AV A 8 EAE e, HRd FEol AHT e B2 F=9 H4A HE, eHAL/e
B}l B ol IFel HY Z2IHLS HegolEe HA Wl TeId oF Ad FL
A4 09 FAHE ZEdE AL FHAFAG B N2RE o83 A AT & e A
& AYdlA BoFT
4.2 B} oJAY B AN2HEE ol&dl BA HAE &
i oo 22 BAHe AT AT AA,
ZEZE o4 ZEIY EA AA PHS FEEE WU Z2adda e Ty

Woyer7) ffsted 7129 Z2ad 2R P4 7] A FrAE AAl AgE ¢ o A, EA

(& 6) S| 7ol ChEt 7|& ZA 7ol Bl
(O: S #d. A 22 g = o 2z

BA o =223 W) HEHA 71E | BEE 3" Wy | F8% A 4 AST
g3 4 =209 54 o 0 0 0
o ABE WA 0 0 x 0
Zul(White Space) @ 4] #ig 0 ) e} e}
Wgat 34 olF v o 0 o S
eaa% wFE R 27 51 A T T A
Ao]7Z np7) x x X A
2= X X x A

qE 28, 23, @5 ] x x x o
FEEIEEEBIEBRES) x x x 0
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