792

)

1

AEAEH=FR] 2ZEY] 2 $& A 0 A A 8 BB

TwES HRs % T2 53 54 HAA
(A Program—Plagiarism Checker using Abstract Syntax Tree)

s 1 + T A 1t trtt
dgd’ gyz" dMET Hze™ sNs

(Young-Chul Kim) (Sung-Keun Kim) (Se-Hoon Yeom) {(Jong-Myung Choi) (Chae-Wao Yoa)

£ o %9 Zzay §¥ %A 34 Asdse %f& Wz Jhe X2aY BA A, &
4 9 ES SEYS 0§l B PAE £V o] XSS Solry), ofu AYEy Pe xz
e PEY ARG T2y A0 ol¥ee 2x q B A7aE A2 Oe F Zzad
FEEE o8s30 NS SPBE RAE ANV PREAS 18W 2239 £Y Al A
£ Z2ay 26 Aok 718 BAl A Alade 9L IR 5 Aow, FERAY ofury
S 3 Zzaus FERY WA UG + AdE FHE ANL A £@ B Arde Qe
ol Aol % AANN thF] C/Cr+ Aole] XY Al FAE S| Ssked AST 44, o
B D FAE A GTeEE AN, T2 BA 496l tala Wolun,
ANE : HAIE, BAl, T2 BA A4}, FEEE), 954

Abstract Earlier program plagiarism check systems are performed by using simple text, attribute
or token string base on match techniques. They have difficulties in checking program styles which
have nothing to do with program syntax such as indentation, spacing and comments. This paper
introduces a plagiarism check model which compares syntax-trees for the given programs. By using
syntax-trees, this system can overcome the weekness of filtering program styles and have advantage
of comparing the structure of programs by syntax and semantic analysis. Qur study introduces
syntactic tree creation, unparsing and similarity check algorithms about C/C++ program plagiarism
checking for internet cyber education and estimate plagiarism pattern.
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MatchString(NodeString A, NodeString B) {
for each SubString A, in NodeString(A)
for each SubString By in NodeString(B)
MatchSize = 0 ;
while ((Auaiacnsize =7 Bo-Matchsine && Aasrtarchsize)
&& Buatucnsin) MatchSize+ +;
if (MatchSize == maxmatch)
Set{MatchString) = Set(MatchString) +
match(a, b, MatchSize);
else if (MatchSize > maxmatch) {
Set(MatchString) = match(a, b, MatchSize);
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maxmatch - MatchSize; }
end for
end for
}
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SetOfMatchString(NodeString A, NodeStimg B) {

for each match(a, b, maxmatch) € Set(MatchString)
Set(matchString) =  Set(matchString) + match(a, b,
maxmatch);
for MatchSize = 0 to (maxmatch - 1)
Delete{ Aa+MatchSize);
Delete(Bb+MatchSize):
end for
end for

}
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Procedure Sim(NodeString A, NodeString B, int MinLength) {

Set(matchString) = {};
matches = {}
LengthA = Length(A);
LengthB = Length(B);
do {
matches = {}
MatchString(A, B); /+ ¢328E1 3% +/
SetOfMatchString (A, B); /* ¢xEE2 535/
} while (maxmatch > MinLength).
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for each matchString in Set(matchString)
MhtchLength = MatchLength + Length(matchString);
end for
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void main() {
int ¢, nl, nw, nc, state;
while({c = getchar(}) 1=
++nc,

else
}
printf("%

state = 0y nl = nw = nc = 0;
-1) 4

iflc == "\n') ++nk
iflc ==’ "Il c=="\n" fl c =="\t")
if(state ==

sd %d %d\n”, nl, nw, nck

state =

) { state = 1; ++nwi }

® 3 ¥3d"

zZ2a% P2

newline = nw = nc = 0;

++nc;
if(ch ==
else
if(ch == "\n")
d = 0; printf("%d %d

"1l ch ==

void main() { int ch, newline, nw, nc, state, d; state - 0;

while((ch = getchar()) !'= -1) {

' I ch
if(state == 0) { state = 1
++newline:
%d\n", newline, nw, nc); /*22E+9] W A s/

== "\t")
++nw; }

/B BN AE )

state = O;
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program
NProgram (translation_unit)
translation_unit

NExternalDeclList (translation_unit,translation_unit)

NFunction (=ald, =ald_list, statement)
NDeclaration (=ald_list)

initializer
NlnitializerList (initializer,initializer)
Nlnitializer (expression)

statement_list
NStmtListNil 0

statement

38 24 24 801
NStmtList (statement_list,statcment)
NLabeledStmt (ID,statement)

NCaseLabeledStmt (expression,statement)
NDefaultLabeledStmt (statement)
NEmptyStmt ()

NExpStmt (expression)

NCompoundStmt  (=ald_list,statement_list)
NIfThenStmt (expression,statement)
NIfThenElseStmt  (expression,statement,statement)

for_expression

expr_opt

expression

NSwitchStmt (expression,statement)
NWhileStmt (expression,statement)
NDoWhileStmt (statement,expression)
NForStmt (for_expression,statement)
NGotoStmt (ID)

NContinueStmt 0

NBreakStmt ]

NReturnStmt (expr_opt)

NForExp (expr_opt,expr_opt,expr_opt)
NExpOptNil Q)

NExpOpt (expression)

NCommaExp (expression, expression)
NAssignExp (expression, expression)

NStarAssignExp  (expression, expression)
NPlusAssignExp  (expression, expression)
NSlashAssignExp (expression, expression)
NMinusAssignExp (expression, expression)
NPrecentAssignExp{expression, expression)
NShiftLeftAssignExplexpression, expression)
NShiftRightAssignExp(expression, expression)
NBitwiseAndAssignExp(expression, expression)
NBitwiseXorAssignExp(expression, expression)
NBitwiseOrAssignExp(expression, expression)
NConditionalEXp (expression,expression,expression)
NOrExp (expression,expression)
NAndExp (expression,expression)
NBitwiseOrExp (expression,expression)
NBitwiseXorExp (expression,expression)
NBitwiseAndExp (expression,expression)
NEqual TestExp (expression,expression)
NNotEqualTestExp (expression,expression)
NLessThanTestExp(expression,expression)
NGreaterThanTestExp(expression,expression)
NLessThanOrEqual TestExp(expression,expression)
NGreater ThanOrEqual TestExp(expression,cxpression)
NShiftLeftExp (expression,expression)
NShiftRightExp (expression,expression)
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NAddExp
NSubtractExp
NMultiplyExp
NDivideExp
NModExp

NTypeConversionExp
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(expression,expression)
(expression,expression)
{expression,expression)
(expression,expression)
(expression,expression}

NPrelncrementExp (expression)

NPreDecrementExp (expression)

(xaType,expression)
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NIntegerConstantExp (int_value) (Speech) Based Markup Language, XML
NCharacterConstantExp (string)

NFloatingConstantExp  (string) EIgE .

NEnumerationConstantExp (int_value) HuBS e AZEo] T S8
NStringConstantExp  (string) A3 A A35 #F=

NArrayExp (expression,expression)

NFunctionCallExp (expression,argument_list_opt)

NStructFieldExp  (expression,ID) & A 2

NPointerFieldExp ~ (expressionID) AuaetslEia) - sAZed] ¥ 3§
NPostIncrementExp  (expression) A3pAAIZT F=2
NPostDecrementExp (expression)

argument_list_opt

NArgumentExpListOptNil()

NArgumentExpListOpt (argument_exp_list)
argument_exp_list

NArgumentExpList (argument_exp_list,argument_exp_list)

NArgumentExp (expression)
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