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[23] C

fileA.c fileA.h

2.2

3

[25]

2.2.1

1

[10, 19]

2 MoJoFM [24]

MoJoFM A B

2

Move 1

Join 2 1

MoJoFM A B

MoJoFM(A,B) = (1− mno(A,B)

max(mno(∀X,B))
)× 100% (1)

mno(A,B) A B

max(mno(∀X,B)) B
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2 1 

Cans 

1 2 3 4 

5 6 7 8 

9 10 11 12 

Cmax 

2 1 

3 4 11 12 

7 8 

6 5 

9 10 

C1 

3 4 

2 1 

11 12 

10 9 

7 8 

6 5 

C2 

4 moves 

1 join 
1 move 

8 joins 

1: MoJoFM

MoJoFM A B

MoJoFM 100% A B MoJoFM

MoJoFM(A, B) MoJoFM(B, A)

A B

1 MoJoFM 1 12 4

Cans, C1, C2, Cmax C1 Cans C2 Cans Cmax Cans

C1 Cans 1

2 3 4 join 9 10

11 move Cmax

1 8 join MoJoFM(Cmax, Cans) = 0%

MoJoFM(C1, Cans) = 1− 2/8 = 75% MoJoFM(C2, Cans) = 1− 4/8 = 50%

MoJoFM Cans C1
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2.2.2

Non-Extremity of cluster Distribution NED

NED

NED(C) =
1

N

∑
c∈C;5≤|c|≤max(20,N/5)

|c| (2)

c C |c| c N

C NED 1

2.2.3

2

2

A,B MoJoSim [22] MoJoSim MoJoFM

move join A B B A

MoJoSim(A,B) = (1− min(mno(A,B),mno(B,A))

N
)× 100% (3)

2 MoJoSim

2

MoJoSim

MoJoSim

2.3

2.3.1

[9] [9]
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2.3.2

McMillan Java

[16]

API

2.3.3

Sridhara Java

[21]
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1

Java

COBOL

SQL

Java JDBC API

API

3

Step 1

Step 2 N-gram

Step 3 Step 2
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1:

SQL SELECT Ss Sm

INSERT Is Im

UPDATE Us Um

DELETE Ds Dm

Rs Rm

Ws Wm

if If

if If}
else E

for, while, do L

for, while, do L}

3.1 Step 1

1

s m

SELECT

java/util/List

Algorithm1

m S, I, U,D,R,W 1

SS SS m

Cesare
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[5] Java development tools 1

SS

SS

SS

SS m

SS

SS

2 3 2

7 8 7 8

3

2

2 3 2

2

4

4

1

3

3

3.2 Step 2

Step 1

N-gram

N-gram

1http://eclipse.org/jdt/
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Algorithm 1:

Input : m : method; S, I, U,D,R,W : set of methods

Output: SS : list of symbol

1 M ← S ∪ I ∪ U ∪D ∪R ∪W /* M : set of methods */

2 syntaxTree← createSyntaxTree(m) /* syntaxTree : Tree */

3 SS ← [ ] /* SS : list of symbol */

4 forall the v ∈ visitInDepthFirstOrder(syntaxTree) do

5 if isFirstVisit(v) then

6 if v is method call then

7 if v ∈M then

8 SS ← SS + getSymbol(v)

9 else

10 SS ← SS + extractSymbolSequence(v, S, I, U, D, R, W )

11 else if v is IF statement then

12 SS ← SS + “If”

13 else if v is ELSE statement then

14 SS ← SS + “E”

15 else if v is LOOP statement then

16 SS ← SS + “L”

17 else if endVisit(v) then

18 if v is IF statement then

19 SS ← SS + “If}”
20 else if v is LOOP statement then

21 SS ← SS + “L}”

22 return removeEmptyControlStatements(SS)

13



void batchDeleteCustomer(CustomerDao cstDao,  
                                        OrderDao ordDao, Vo vo) { 
    // ID  
   String[] idArray = vo.getSelectedCustomers();  
   for (String id: idArray) { 
        //  
       List<OrderDto> ordList = ordDao.select(id);  
       if (ordList.isEmpty()) { 
           cstDao.delete(id); //  
       }  
   }  
} 

  1 
  2 
  3 
  4 
  5 
  6 
  7 
  8 
  9 
10 
11 
12 

2:

void batchDeleteProduct(ProductDao prdDao,  
                                     OrderDao ordDao, Vo vo) { 
    // ID  
   String[] idArray = vo.getSelectedProducts();  
   for (String id: idArray) { 
        //  
       List<OrderDto> ordList = ordDao.select(id);  
        //  
       ProductDto dto = prdDao.select(id); 
       Date limitDate = dto.getLimitDate(); 
       Date currentDate = new Date(); 
       if (ordList.isEmpty() && currentDate.after(limitDate)) { 
               prdDao.delete(id); //  
       }  
   } 
}  

  1 
  2 
  3 
  4 
  5 
  6 
  7 
  8 
  9 
10 
11 
12 
13 
14 
15 
16 

3:

2: 2 3

SELECT OrderDao select

ProductDao select

DELETE CustormerDao delete

ProductDao delete

Vo getSelectedCustomers

Vo getSelectedProducts

14



 

4 5 

7 8 

9 

4: 2

3: 2 3

batchDeleteCustomer Rm, L, Sm, If, Ds, If}, L}
batchDeleteProduct Rm, L, Sm, Ss, If, Ds, If}, L}

N-gram

N-gram N N

N = 3 tri-gram ”ABCDE” tri-gram

{$$A, $AB,ABC,BCD,CDE,DE$,E$$} (4)

’$’ N-gram

2

X, Y

Jaccard(X,Y) =
|X ∩Y|
|X ∪Y| (5)

X Y 1 X Y

0 N-gram

15



Step 1 3 tri-gram

M1 M2

M1 ={$ $ Rm, $ Rm L,Rm L Sm,L Sm If, Sm If Ds,

If Ds If},Ds If} L}, If} L} $,L} $ $}
M2 ={$ $ Rm, $ Rm L,Rm L Sm,L Sm Ss, Sm Ss If, Ss If Ds,

If Ds If},Ds If} L}, If} L} $,L} $ $}
M1 ∩M2 ={$ $ Rm, $ Rm L,Rm L Sm, If Ds If},Ds If} L}, If} L} $,L} $ $}
M1 ∪M2 ={$ $ Rm, $ Rm L,Rm L Sm,L Sm If, Sm If Ds,L Sm Ss,

Sm Ss If, Ss If Ds, If Ds If},Ds If} L}, If} L} $,L} $ $}

Jaccard(M1, M2) = 7 / 12 = 0.583 2

3.3 Step 3

Step 2

Newman

[18]

[8, 10]

|V| O(|V|log2|V|) [6]

Newman

Q

Q =
1

W

∑
i,j

[
Aij − kikj

W

]
δ(ci, cj) (6)

Aij i j W

W =
∑

i,j Aij ki i

ki =
∑

j Aij cx x

δ(ci, cj) ci = cj 1 0 Q

Q

16



Q NP [4] Newman

Q

1. 1

2. Q 2

3. 1 2

4. Q

Step 2

Newman

0 2 mi mj

kij N-gram Mi Mj

kij =

⎧⎨
⎩

Jaccard(Mi,Mj) if (Jaccard(Mi,Mj) ≥ threshold)

0 otherwise
(7)

threshold

4 m1,m2,m3,m4

Step 1 2 5 5

Newman 6

6 1 2

{m1}, {m2}, {m3}, {m4}
Q

{m1} {m2} {m1,m2}, {m3}, {m4}
{m3} {m4} {m1,m2}

{m3,m4} 1

Q 3

7 7

Q
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m1 m2 

m3 m4 

0.7 

0.5 

0.2 0.2 
0.0 0.1 

5:

m1 m2 

m3 m4 

0.7 

0.5 

0.2 0.2 
0.0 0.1 

Q = - 0.254 

1 

m1 m2 

m3 m4 

0.7 

0.5 

0.2 0.2 
0.0 0.1 

Q = 0.00173 

m1  m2  

m1 m2 

m3 m4 

0.7 

0.5 

0.2 0.2 
0.0 0.1 

Q = 0.199 

m3  m4  

m1 m2 

m3 m4 

0.7 

0.5 

0.2 0.2 
0.0 0.1 

Q = 0.0 

m1, m2  m3, m4  
3 

 
2 

4 

6:
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4

2 Java 2.2

Step 2 N-gram

N 1 3 5 Step 3 0.0 1.0 0.1

N 1

1.0 N-gram

N

N N

N

4.1

MosP V4 2

4 4

MosP Action

action sql

”CREATE TABLE”

TABLE ”-”

MosP 11 4.0.0-4.4.2

MosP

MosP

2http://sourceforge.jp/projects/mosp/releases/62164

20



4:

MosP 38-43 7-8

MosP 253-334 56-75

9 6

5: MosP

SELECT Dao findFor

INSERT Dao insert

UPDATE Dao update

DELETE Dao delete logicalDelete

Vo get

Vo set

5 MosP

”Dao”

”Vo”

Newman

1

4.2

4.2.1 MosP

MosP 6 MoJoFM

MoJoFM

NED MoJoSim

MoJoSim

21



6: MosP

N=1 N=3 N=5

MoJoFM NED MoJoSim MoJoFM NED MoJoSim MoJoFM NED MoJoSim

0.0 71.05 1.0 98.7 92.11 1.0 100 92.11 1.0 99.76

0.1 71.05 1.0 98.7 92.11 1.0 99.2 94.74 0.95 99.73

0.2 71.05 1.0 98.7 86.84 0.93 99.47 84.21 0.88 99.74

0.3 50.00 1.0 98.93 86.84 0.88 99.73 81.58 0.84 98.73

0.4 71.05 1.0 96.82 81.58 0.84 98.97 68.42 0.63 98.97

0.5 52.63 0.98 100 76.32 0.65 98.78 57.89 0.49 97.95

0.6 52.63 0.98 100 63.16 0.63 97.69 47.37 0.33 97.96

0.7 71.05 0.93 97.15 52.63 0.44 97.69 36.84 0.16 96.65

0.8 68.42 0.74 98.49 36.84 0.16 96.14 28.95 0.12 96.89

0.9 71.05 0.65 97.45 28.95 0.12 96.12 26.32 0.12 97.16

1.0 78.95 0.63 97.45 26.32 0.12 97.16 26.32 0.12 97.16

MoJoFM 10.53

MoJoFM 92.11

MoJoFM

6 MoJoSim

MoJoFM NED N 3 5 0.1

MoJoFM 92.11

SELECT

N

1

MoJoFM
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8: MosP

MoJoFM

MoJoFM 10.53

8 9 8 N 3

0.1 8

1

9

9 1
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9: MosP

4.2.2 MosP

MosP 7 7 MoJoSim

NED N 5 0.1

MoJoFM

N 3 5

MoJoFM NED

2

8 MoJoFM NED 2

10

8 N 1 1.0 MoJoFM NED N 3
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7: MosP

N=1 N=3 N=5

MoJoFM NED MoJoSim MoJoFM NED MoJoSim MoJoFM NED MoJoSim

0.0 36.70 0.0 98.26 38.23 0.19 91.11 39.14 0.21 92.87

0.1 36.70 0.0 98.33 32.72 0.17 88.67 50.76 0.94 92.29

0.2 36.70 0.0 97.88 45.57 0.70 94.67 48.62 0.74 95.73

0.3 35.78 0.0 96.81 46.48 0.73 95.01 46.18 0.51 97.05

0.4 36.70 0.0 98.15 44.95 0.54 97.23 42.51 0.43 96.78

0.5 42.81 0.11 96.81 44.04 0.42 97.18 35.47 0.34 96.69

0.6 37.61 0.0 94.60 36.70 0.36 96.88 29.97 0.27 97.13

0.7 45.26 0.18 95.98 31.19 0.26 97.41 27.22 0.24 97.14

0.8 49.85 0.23 98.34 25.69 0.20 97.55 20.49 0.16 97.91

0.9 50.46 0.21 97.82 18.35 0.10 98.27 16.51 0.10 98.72
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