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Hierarchical Clustering Methodology
for Source Code Plagiarism Detection

Kirack Sohn, Seungmi Moon
Hankuk University of Foreign Studies, School of Computer and Information

Communication Engineering, Hankuk University of Foreign Studies, College of
Education, Dept. of Computer Education

ABSTRACT
Plagiarism is a serious problem in school education due to current technologies such as
the internet and word processors. This paper presents how to detect source code plagiarism
using similarity based on string comparison methods. The main contribution is to use
hierarchical agglomerative clustering technique to classify plagiarism groups, which are then
visualized as a dendrogram. Graders can set an empirical threshold to the dendrogram to
navigate plagiarism groups. We evaluated the performance of the presented method with a

real world data. The result showed the usefulness and applicability of this method.




——
o

oy

wjr
o

T
ool
—

e

"
et
ol

~o

=
=

SLINKI[6]
3}(Hierarchical Clustering)

N

[e]

3t A" A7)

st 235 3 =(Den

S

drogram) =

Zolql
2 A A

L7 A 1993 9

1993 Z=AF At A 1960 ) 48 118

Al el A 9]

ol
Bl

|

—_
o

=
piny

Aol v

il
-

70

4

3}
o

2vg 9|

‘.mo
|

G

0

|

0

ool
ﬁo

7F 14l

Q
a1

S

ol

o]
el
22

B

o

X
o

9]

=

gc:

S} A
S}

oiet o

A EA7 2

2]

]

wu &

EERI!

h=}
LU

71 <

FAar ks Aol A ZA7F #an 3],

oy
%

AEol A

i

o

AALelA ol

x4

!
-]

233 Ao

3T

s

1o}
Ny

S, 1 FAA A9 A E(Fingerprint) & Aoy

R R

L
L

3l oF

4 A

ST
It

a3t

717} o147

Ars

o

A

o
<

it

)

H,

o]

ot} e

271

el

3}7]

P}
AN

ARg 7

=)
o

%0
_—

mH

.
M

H)

o oY ATE

h=}
RN

Alzglo] A

4 g
S 9w weisA

ST
It

MR

= S P
A (Cluster) 2|

o e

-

B

g
il

%

o
ﬁo

7

= Q=+

o) O
e

(¢}
a1

Aol 7k o H ot

A A o]

L

T

7 e

T

041:1

)
gt A ¢ glow, T uet

)

a3l 3

e,
EEES



3

il

x4

tan A 2R 7)

S

A7} 5}

K]

‘_1t

el

ol

2]

v

i

o
ol

X
B
~
o

B

o
Ny
N

wol =4

FEeRE ot

R

% (Feature extraction)

A 7 %

ool wek ddojuz Aust

sht

A7 b

|=33
=4

3|
T

Hot

eR
=

o)

T
)
BK

o

3. SLINKE

i

o

™~
S

fy = 719 = A

FTALE

3.1

x4

el DHF-E 5)7HA €

4J (Closeness)” EA 6, £, f3 4=

!

A=

g wsol yyl 9

T

f) o2

fo, 1,

(fy,

=
=

Al4=(Similarity  Coefficient)

FAHE

A =

1.7 Aol A

W o

kel

7]
T

_T?___
CERERE

B

—_
o

H
el

o

"W
o

o
iy

<]
4

TR

A

2 E

ol
K

N

‘_lryl

op

Aol

4

o

BH
)
oF
R

~
o

—

O

o
™

|
X
il

H

B8

1) 9E 22 agE A

= At

Fob A

P
o

H]

ol

ol 7}

3

oF
o

el
B

o

il
ey

el
i

™

<]
4

N
i
-

6) AAZ AHEEA

X, Y Al

7]
T

) =
- T

%%LE] = 71 ﬂ Teuclidean

ol 67h4 W orel 57b4 el ¢

oo

Aol A A}

x4

KR
=

analysis)

ATl A=

el

o
of
el

0

T

Tor

T
)

0
K



DYFL I, A% n+1AA 9
delel AATe] FAE
A

o}
A} n e

olw] SLINK

dlolH

S(X=Y)?

reuclidean

o

oy

B/

O
=

a4 M

Hj

4

o

o

Ml

3.2 SLINK

SLINK &g & el 4]

oo <]

7}

=
T

21 = P

bbol

3|

< 1> A8 7o)

o

=
=]

dlelH

N Ak

dl o] ¥ o}

A =8

oy

A
Elhsy

El
OE],—

AR,

<& 7841% SLINK

A4

bel )=

PRE

g]

al

A

EEER

!

el

oy
)
TH

b

A

S|
S|

O(m)elH, 7

S|
. -~ =
: =z 2
o S 5
— - -
— ~ -
[ ~ H
SN B
S 5 o S
S & e = Wl
- [=) nm
— = o
g E T E 8 ~ 7
+ 8 o T+ o =T+
5 8% A 285 g0 8 u< ox
- N - =
. - (98] ~ o~ 1) —
) 1mm>_MUi<Ww>,/
o) +)m)MAM)M.m)m
iﬁ H/Ul/Uttt/Ut/Ut
w =~ =33 3= 3" =3
e TR ) = =
o o o O 15
o\m " U &
3 — N m <
VA A
o MoK T W T
@ TE s EFE
L= ﬂoﬁjd.xo
. = x° WO N TR
- Y R L
P o _
= g o— )W E
o K [T et
& =3 ol gow o K o
o KA X0 <4
= K T °
_ il e G
=) o) T x dW
M ﬂﬂﬂjiO
~ W X o T
r - N T Em o5 o
= n o Jo
@ = A o T ™ %o
— @l“;wwﬂﬂ _
=/ L, MR BET YT
o 5 Eﬂmﬂcwﬁ
- Vo "m0
[ . 1_
e .
= O}
v B odo A X
Moo T bk omp

el

s Abgsh=d

71 €]

SLINK @maZe A
e Ze2Eel

o)

3}
k=]

Zpep =

=0
=R

g
<y 2>9

o)
=

24t SLINK

of & ¢

3

s

el

z=

oAz T

EEREANE

Asg

Fias

=
—

™

& EA,

o] st A=

3)

hyA
il

T M e

II, A

n+19|

7h "

=
T



public class Slink {

public Slink(List q, List I, List p) {
Objectlist = q;
lambda = [;
phi = p;

3

public void clustering(DataObject newObj) {
DataObject oldObj;

List matrix = new ArrayList();

int idx = newObj.getID();

phi.add(idx, new Integer(idx)):
lambda.add(idx, new Double(1000.0));

if (idx > 0) {

for (Listlterator i = ObjectList.listlterator() ;
i.hasNext(); ) {

oldObj = (DataObject) i.next();

matrix.add(new
Dotible(DataObject.dissimilarity(oldObj, newQODbj)));

for (int i = 0 ; i < Objectlist.size(); i++) {
Integer pi = (Integer) phi.get(i);

Double li = (Double) lambda.get(i
Double mi = (Double) matrix.get(i
Double mpi = (Double) matrix.get

if (li.compareTo(mi) >= 0) {
‘matrix.set(pi.intValue(), mpi.compareTo(li) > 0 ? i
© mpi

);
)
(pi.intvValue());

lambda.set(i, mi);
phi.set(i, new Integer(idx));
} else
matrix.set(pi.intValue(), mpi.compareTo(mi) > 0 ?
mi : mpi );

i < ObjectList.size(); i++) {
(Integer) phi.get(i);
(Double) lambda.get(i);

for (inti =0
Integer pi =
Double li =

Double Ipi = (Double) lambda.get(pi.intValue());
if (li.compareTo(lpi) >= 0)
phi.set(i, new Integer(idx));

} else return:
private List ObjectList;

private List lambda;
}private List phi;
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