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A Tree-Compare Algorithm for Similarity Evaluation

Young-Chul Kim'- Chae-Woo Yoo''

ABSTRACT

In the previous researches, tree comparison methods are almost studied in comparing weighted or labeled tree(decorated tree). But in this
paper, we propose a tree comparison and similarity evaluation algorithm can be applied to comparison of two normal trees. The algorithm
converts two trees into node string using unparser, evaluates similarity and finally return similarity value from 0.0 to 1.0. In the experiment
part of this paper, we visually presented matched nodes and unmatched nodes between two trees, By using this tree similarity algorithm, we
can not only evaluate similarity between two specific programs or documents but also detect duplicated code.

FI/E : RAIE BIHSimilarity Evaluation), E2| Hi{R(Tree Compare), 21ItM(Unparser), == AE&(Node String)
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NodeString MatchString(NodeString A, NodeString B) {
long int i, j, k; /* 242t A, BolA dAse 2E-9] Ay #/
long int matchsize, maxmatch ; /* ZtZ} YA = 2E3e] 7] ¢/
matchstring = " /* 7} AA A EE 2EY #/
for A;in A {

for B; in B {
matchsize = 0; /* A HE 2EHY] 27] +/
while(A ; ize == Bj e &8 Aj ize && B jimatchsize)
matchsize++ ;

if (matchsize > maxmatch) {
/x e 2EZ0] AFE7L oA FHe 2EH AFR
o & o 3 +/
matchstring = match(A;, Bj, matchsize) ;
/* b4 2 ZE#E matchstringol] 3 »/
maxmatch = matchsize ;
}
} end for
} end for
Ai=Bj =“NULL"; /x &% Asle A& 4A37] 9% S
b N S I
for k = 1 to matchsize -1 {
Deleting(A i) ;
Deleting(B k) ;
} end for
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return matchstring ; /+* & 2E# & uhgh «/
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double Sim(NodeString A, NodeString B, long int minlength) {
String matchstring, totalmatchstring ; /* YAg 2E" »/
int maxmatch=0; /* 48 2E8 9 /MF 27|35} «/
long int matchlength=0; /+ dzl¥ 2Ee Hda) 7f4
%718} #/
Set(totalmatchstring) = {} ; /* YA== A4 2E8 g/

[+ AAEE 2EYE 3 7R daFE 1 s o«
do {
matchstring =" ; /* A S 2EY «/
matchstring = MatchString(A, B) ; /* (238 F 1)
3E
Set(totalmatchstring) = Set(totalmatchstring) +
matchstring ;
} while (maxmatch > minlength) ;
/x QAHE 2EPQ] F AF Ak
for each matchstring in Set(totalmatchstring)
matchlength = matchlength + Length(matchstring) ;
end for
matchlength <
Length(A) + Length(B) )3 :
/[¥ FARE @ AR B OE 4/
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void main() {
inti =50;

printf(“¥4 i @& %dYUL”, i);
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#include < stdio.h >
void main(void) {
long result ;
int nl, n2, ml, m2, divs[100], Inum, i, flag ; int index=0;
printf(“Input 2 numbers for calculating GCM--\n") ;
scanf(“%d %d”, &nl, &n2) ;
ml=nl;m2 =n2;

while(1) {

Inum = (ml >=m2?ml : m2) ; flag=0;

for(i=2; i<=Ilnum; i++) {

iftml%i==0 && m2%i==0) {
ml/=i; m2/=i;divslindex++]=i :
flag=1; break;
}

}

if(flag == 0) break ;
1
result =ml * m2 ;
for(i=0; i<index; i*+) resull * = divs[i] ;
printf(“LCM of %d and %d is %Id\n", nl, n2, result) ;

(E 3) simC ==

#include <stdio.h>

void main(void) {/* Z<Etd & #/

long result: int index=0; /* 2 9| ulE */

int nl, n2, ml, m2, divs[100], Inum, i, flag ;

printf(“Input 2 numbers for calculating GCM--\n") ;

scanf(*%d %d", &nl, &n2); ml=nl; m2=n2;

for(:;) {/* o] -F'-’- W3k while == > for */

flag=0; Inum = (ml >=m2?ml : m2) ; /* 3% 6}77] =/

for(i=2; i<=lnum; i++) { /+ ZE}Y v} =/

if(m1%i ==0 && m2%i==0) {

ml/=i; m2/=i; divslindex++]1=i; flag=1; break;}} if(flag

==() break ; }

result =m2 * ml ; /+ L W= ¥E7] «/ result = m2 * ml ;
/% FE AD 37} «/

result = m2 * ml V/x B8 AE F7) o+ result=m2 * ml ; /*
FE 3E F7) %/

result=m2 *ml; /t FE 3= F7} #/ for(i=0; i<index;
i++) result * = divs[i] :

printf(“LLCM of %d and %d is %Id.\n", nl, n2, result) ; }

}
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