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Abstract

Aspect-oriented programming is the paradigm which extracts crosscutting concern from a
system and solves scattering of a function and confusion of a code through software
modularization. Existing aspect developing method has a difficult to extract a target area, so
it is not easy to apply aspect mining. In an aspect minning, it is necessary a technique that
convert existing program refactoring elements to crosscutting area.

In the paper, it is suggested an aspect mining technique for extracting crosscutting concern
in a system. Using abstract syntax structure specification, extract functional duplicated relation
elements. Through Apriori algorithm, it is possible to create a duplicated syntax tree and
automatic creation and optimization of a duplicated source module, target of crosscutting area.
As a result of applying module of Berkeley Yacc(berbose.c) to mining process, it is confirmed
that the length and volume of program has been decreased of 9.47% compared with original
module, and it has been decreased of 4.92% in length and 5.11% in volume compared with
CCFinder.

B keyword : | Crosscutting Concern | Abstract Syntax Tree | Aspect Mining |
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body If, switch Hoj2
For, while HESLC
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ArrayDed, ArrayRef  Uj % TS
Assignment A AEX}
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FileAST : 2 & A (output_token_translations)

FuncDef: (at:2)
Decl: output token_translations (at:2)
FuncDecl: (at:2) -
QTR WICNRY FileAST: 2 & B (output_table)
IdentifierType: ['void’]
Compound: (at:3) FuncDef: (at:2)
Dedl: |, [register’] (at:4) Decl: output table  (at:2)
TypeDecl:i (at4) FuncDecl: (at:2)
IdentifierType: [Int] (a TypeDedl: output table  (at 2)
Decl: j, ['register] (at4) IdentifierType: ['void?] (at :2)
TypeDedl:j (at:4) Compound: (at3)
IdentiﬁelType: [int] (2 Decl: i, ['register] (at:4)
If:  (at:6) T_ypEDed:I (at:4)
ID; translations (at:6) IdentifierType: ['int] (at 4)
Compound: (at7) Decl: j, ['register] (at:5)
FuncCall: (at:8) TypeDeclij fats)
10 fprintf  (at ) IdentifferType: [int] (at:5)

Exprlist (st ) FuncCall: (at:7)
ID: ftable  (at:8) ID; fprintf. (at ;7)
Constant: string, "#n B{[’;“?ISLI.:I (ag :?7)

table (a

fiTncaty Constant: string,

.. (skip) sl eV ASTHH S (at:?)
ID: high (at:7)
. (skip)
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AA FuncDef:
AB Decl: output_token_translations
AC FuncDecl:
AD TypeDecl: output_token_translations
AE IdentifierType: ['void']
AF Compound:
AG Decl: i, ['register]
AH TypeDecl: i
AL IdentifierType: ['int’]
. (skip)
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//Control Dependency Relation Detect Pseudocode
Load Index Mapping Table
Define Node_Vector for each Scope
for each Mapping_Line in Index Mapping_Table
Begin
(Scope,Code,LineNumber) = split each element in Mapping_Line
Define Node = Code + LineNumber
Node Vector[Scope] = Node
if (Scope > 1)
Begin
Start_Node = Node_Vector[Scope - 1]
End_Node = Node_Vector[Scope]

Print Edge
End
End
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AG4,AHA .. (skip)
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aa AAABACAD ah AFAJLAKAL

ab AB,ACAD,AE ai AF,ALAFAN

ac AA AF AG AH aj AF ALAF AL

ad AAAF AJLAK ak AF ALAFAZ

ae AAAF ALAM al AF,ALAF,BC

af AA AFALAF am ALAF AN AC

ag AF,AG,AH,AL an ALAF, AN AP

.. (skip)
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//3Edge Detect Pseudocode

Load ORG_Edge_List
Edge_List EL_A = ORG_Edge_List
Edge List EL_ B = ORG_Edge List
Edge List EL_C = ORG_Edge List

for each Edge in EL A
Begin
(NodeA EL_A , NodeB_EL_A) = split Node in Edge
for each Edge in EL B
Begin
(NodeA EL B, NodeB EL B) = split Node in Edge
if (NodeA EL B == NodeB_EL_A)
Begin
for each Edge in EL.C
Begin
(NodeA_EL_C , NodeB_EL_C) = split Node in Edge
if (NodeA EL C == NodeB EL B)
Begin
PRINT NodeA EL A NodeB EL A,NodeB EL B,NodeB EL C
End
End
Shift(Pop) Edge in EL_C //Prevent Loop
End

End
Shift(Pop) Edge in EL_B //Prevent Loop
End
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B S A (output_token_translations)

AA2,AB2,AC2,AD2 AF3,A)4,AK4, AT
AB2,AC2,AD2,AE AF3,AL6,AF7,ANS
AA2 AF3,AG4 AHA AF2AIE AET A3
AA2,AF3, A4 AKS A BE B (output_table)
AA2,AF3,AL6,AME A
AAZAF3ALGAFT A AA2,BQ2AC2BR2 AA2,AF3,A710,BA10
AAZAF3 ALGAF38 .. BQ2AC2BRIAE AA2 AF3,A710,BB10
AF3,AG4,AH4,Al AA2,AF3,AGA AH4 AA2 AF3,BC11,AZ11
AA2AF3AI5AKS AA2,AF3BC11BF11
AA2,AF3,ANT7,AQT AA2,AF3,BC11,BG11
AA2,AF3 AN7,APT AA2AF3BCILAF12
AA2,AF3,ANSAOB AA2,AF3,AN28,A028
AA2,AF3,ANS APS .. (skip)
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aa ab ac ad ae af ag ah ai aj ak al am an
30 ap aq ar as at au av aw ax ay az ba bb
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aa 1 ah i Xﬁ‘lﬁ; ac 2

ab 1 ai 2 ad 2

ac 2 3 1 (oo ai 2

ad 2 ak 2 » ak 2

ae 1 al 1 an 2

af 1 am 3

ag 1 an 2 (skip)  (skip)
- (siip) (S‘:fp)
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25 A (output_token_translations)

AAZ,AF3 AGH AHA AL6,AF7,AZ17,BA17

AAZ,AF3,AJ4,AKA ALG,AF7,AN35AP35
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ALGATT ANB.APS | AA2AF3 AI5AKS AF3,BC11AF12,AL15
AF3,ANS APSBM8 AF3,BC11 AF12 AN25
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2 5A (output token translations)2| 3 &

azme 29l #E3c
AG,AHALAK 4 register int i, j;
AN AP 8 fprintf(ftable,
AZBA 17 =20
AZBCBDBEBFBG 18 for (i = 1; i <= max_user_token_number;
i*4)
ANAPAQBH 20 putc(’,’, ftable);
ALBABB B/ 22 if (j >=10)
AN AP 24 putc(‘wn', ftable);
AZBABE 25 =1
BABG 29 Jee;
AN.AOCAPAQ,BD,BLBM 32 fprintf{ftable, "%6d", token_translations{i]);
AN,APAQ,BO 25 fprintf(ftable, "Wn}kwn");
ANAPAQ 39 fprintf(ftable, "Wn#define YYTRANSLATE(x)

OWN™;
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2 5B (output table)e] 3=
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AZBCBDBEBFBG 1 for (i= 1 1 <= high;i++)
AN,AP,AQ,BH 13 pute(’), ftable);
ALBABB,BJ 15 if(j >=10)
ANAP i putc{#¥n’, ftable);
AZBABE 18 j=1
BABG 2 e
AN ACAP AQ,BDBLBM 25 fprintf(ftable, "%6d", table[il);

ANAPAQBO 23 fprintf{ftable, “Wn}#n");
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aspect New_Yace_Fnc {
infile (*outputc”) && infunc(output_token_translations);
infile (*outputc”) && infunc(output_tble);

advice output_token_translations() : temp_int = max_user_token_number; temp_arr = token_translations;
advice output_table() : temp_int = high; temp_arr = table;

around(register int i, register int temp_int): call($ for (i = |;i <= temp_int; i*#)) & args(itemp_int) {
putc(!, ftable);
if>=10)
i
putc(\ ftable);
=1

¥

else

[

}

fprintf(ftable, "%6d", temp_arr{il):
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errorc 876 5687| 0.021853] 836 5400| 0.022275 744 4756/ 0.023742|
lalr.c 2383 17491 0.00596| 2252 16509| 0.006285 1890 13699| 0.007433]
Ir0.c 2030 14771| 0.007513| 1888 13648 0,007733 1781 12840/ 0.008081
main.c 1309 9968| 0.015108) 1098 8261| 0.017425 1098 8261/ 0.017425)
output.c 4420|  35234| 0.005669] 3927| 31074| 0006117 3840 30269/ 0.006098
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