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1) (Extracting Artifacts)
(Parser)
, 2 (Data Artifact)
(Operation Artifact)
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(Struct),

(Global Varighle), (Record)
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(Code Slicing),

*
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(Function), (Procedure), (Subroutine)
(Exploring Relation)
(Reference Graph)
(Semantic)
(Subj(ective)

(Design  Level)



(Metrix)
(Attribute)
(Laboel)
(Data Vetrix)
21
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Object 1 10
Object 2 0.0
Qbject 3 0.0
Object 4 0.0
(Distance)

(Unweighting)

(Weighted Euclidean Distance Method)
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(- ik xi2) 2
k=l

(Treat)
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0(1,2) = (Ew Klk-x j 1
k=I
=(1.0*1.00.0f +10%00-1.0f +1.0*(1.0-1.0f

+ 10%(0.0-0.0 ff

=(1.0 +1.0 +0.0 +0.0f

= 1414
(Dissimilarity
Vetrix) x ( )
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_ Object 1 Object 2  Object3  Object 4
Qbject 1 X 44 144 173
Object 2 0.000 1732
Qbject 3 X L7132
Object 4
)
a
Object 2 Object 3 2.2
0.000
Object 1 Object 2 Object 2+3
d.
(Updating Rule)
e
(



(Maximum  Distance  Rule)

dmexCi. ¢,) = maxpoCi p.gejlp-p'l 2
djnjJcj, Cj) ‘0 C G
Ip-p'l P ( )P ,
)
Object 2+3 () Object 1
()
anal C23 ° ) = maxpeG3P'ecilp-p’
= max(1.41, 141)
- 141
2.3
2.3
_ Object 1 Objlect 243 Objiect4
Qbject 1 X 414 1732
Object 2+3 X 1732
Object 3
3)
(Tree of Cluster)
(Dendogram) 2.2
LT3 v st s
LATA o e

Object 1 Object 2 Object3 Object 4
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1) (Object)



) (Attribute)
R) (Context) c=(0AnRr) 0 YA
T (Binary Relation)
24
1 1 2 4
!
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_ Attribute 1 Attribute 2 Attribute 3 Attribute 4
Qbject T T
Object 2 T T
Qbject 3 T T
Object 4 T
4) CTX) ’ : X XCZ0
G(X)
G(X)=faGAIVo GX:(0,a GR}
0jObject 2) = {Attribute 1, Attribute2 }
5 T(Y) : : Y Y (ZA
X(Y)
XY)={oGOIVaGY:(oa GR)
VjAttribute 2) = {Object 2, Object 3}
6) (Concept) X Y) Y = G(X)
X = X(Y) (Maximal
Collection of Objects)
({Object 1), @ttribute 1, Attribute 3
Attribute 1 Attribute 3
({Object 2}, {Attribute 2, Attribute 3}
Object 3 (' Attribute 2 Attribute 3 )

) (Subconcept)
" (X0, Y0) " (XI1YY) xo C X1 Yi¢ Y0
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({Object 1), {Attribute 1, Attribute 3}J ({Object 1,
Object 2, Object 3}, {Attribute i {Object 1} G {Object 1, Object 2, Object 3}
8) (Superconcept)
(X1, Y1) (X0, Y0) xoc XL YI(Z
Y0
({Object 1, Object 2, Object 3}, {Attribute 3})
({Object 1}, {Attribute 1, Attribute 3}) {Object 1} cr{Object 1, Ohject
2, Object 3}
9) (Atomic Concept)

e (), G - x

(T(0({Object 2)), 0({0bject 2})) = (Z({Attribute 2, Attribute 3}), 0J{Object 2}))
= ({Object 2, Object 3}, {Attribute 2, Attribute 3}
10) (Bottom Concept)

(Xay, A A

(T(A), A) = (T({Attribute 1, Attribute 2, Attribute 3, Attribute 4}), {Attribute 1,
Attribute 2, Attribute 3, Attribute 4})
= (0, {Attribute 1, Attribute 2, Attribute 3, Attribute4})
11) (Top Concept)

(0, 0(0)) = ({Object 1, Object 2, Object 3, Object 4}),0({Object 1, Object 2,
Object 3, Object 4))
= ({Object 1, Object2, Object3, Object4), 0)
12) (Join) f
(Intersection)

( )

d = ({Object 1} {Attribute 1,Attribute 3}
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14)

c2 = ({Object 2, Object 3}, {Attribute 2, Attribute 3})
d V2 - (T(Attribute 3), {Attribute 3})

= ({Object 1, Object 2, Object 3}, {Attribute 3} = ¢4
(Worklist) € ) C

Worklist = [(c1, ¢2), (cl, c3), (c2, ¢3)]
(Concept Lattice)

BOT = (0 {Attribute 1, Attribute 2, Attribute 3, Attributed})

23)



)
d = ({Object 1}, {Attribute 1, Attribute 3}
C2 = ({Object 2, Object 3}, {Attribute 2, Attribute 3}
€3 = ({Object 4}, {Attribute 4})
3
Worklist = [(ch ¢2), (ch ¢3), (c2, ¢3)]
4
T
d V2 - (T(Attribute 3), {Attribute 3})
= ({Object 1, Object 2, Obhject 3}, {Attribute 3}) = c4
Worklist = [(ch ¢3), (c2, ¢3), (c3, cd)]
)4

d Ve3d =T

Worklist =[(c2, ¢3), (c3, c4)]
€2 Ved =T

Worklist =[(c3, c4j]

3 Ved =T
Worklist =[]
TOP ({Object 1, Object 2, Object 3, Object 4>, 0)
C4 ({Object 1, Object 2, Object 3>, {Attribute 3})
C3 ({Object 4>, {Attribute 4»
C2 ({Object 2, Object 3), {Attribute 2, Attribute 3»
Cl ({Object 1>, {Attribute 1, Attribute 3»
BOT (0, {Attribute 1, Attribute 2, Attribute 3, Attribute4>)

24
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2.4

2.2
2
221
Liu  Wilde [11]
(User-cefined Data Structure) (Subroutine)
[2]
Gall  Kilosh [12]

2.2.2

) (Graph  Analysis) [13]

(Statements  Dependence  Graph)

) (Evidence-driven Analysis) [14]

Yeh

DG



3)

(Farvin, Fan-out),
Point) f

[7, 15, 16]

(Eclectic Approach) [L7]

Kuipers ~ van Deursen [§]

Muenchaisri  [10]

14

(Function

Phattarasukol
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