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Abstract: Aiming at the problem of how to acquire components from existing systems, this paper proposes a
decomposition method for object-oriented systems based on iterative analysis of the directed weighted graph. This
method uses the directed weighted graph as the representation of object-oriented systems, and an iterative algorithm
for analyzing the independence of sub-graphs at different granularity levels. Those highly independent ones are
chosen as candidate components. Experimental results show that this method is effective and can improve the
existing decomposition methods in terms of accuracy.
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Fig.1 Comparison of analysis based on undirected and directed graphs
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Table 1 Results of manual analysis
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1 1,3 File input and output
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3 9,10,11 About dialogue
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5 3,7,13,14,16 RSA encrypt and decrypt algorithm

K BAT T3 1545 B B ST ey 1 10 AR R 0 {1,3},49,10,11},{3,7,16},{1,2,3,7},{1,3,7,16}, {1,
3,9,10,11},{1,2,3,7,16},{3,7,13,14,16},{1,3,7,13,14,16} F1{3,7,12,13,14,16}. 1 b 0] LA & i, N T 23 7 45 380 (1) e
) R A 1ot B A7 VE A RT LAAS B, 5] B, e 3 45 21 T 7 548 2 S 1T 7 1 SO R AN ST FR 4 3 A e, P LA o
T SOy 0T HE BR Lm0 SR R SR (7] 00 O R AR B I Ok R A QR 1 {6),45,8},{9,10,11} Al {1,2,3,4,7,12,13,14,
15,16,17} Hh B —AMEE 5 N o087 1 &5 RARRT 5.

MEL &5 S nT LU HE SCER 715 19 77 725 th A B8 A R 1 4% 2 DL R b 1 3 5 R e 8 1 15k o, R i L v
O3 /D SR A TR, T I R O YR AT 2 B8 R AR I 1) M, 3 A T — A R 0 4 FRATT 0 T R B e
iR LA b P 55 0, IR T 6 % £ S8 A 2 1) 5 S
4.2 BEHHUER DTS XEHBUER S LE

B 6 o T HIAT 1)y B ARFI TG ) s BLE AR 23 1) 23 AT S5 3 48 45 38 B0 B S7 1k dee i ¥ 100 AN+ 1 FR A Sz 4

EE A AN vh ) LU A ) e A AR 23 A 7 9045 30 11 7 R 7 e ol 1 v T 6 1) A A AR BT B IR I i T
FEA WA BOEAR S BT 25 18 T 1 1 1) PE A 45 R

3.50

3.00

. 2.50

£2.00

5150

2 1.00

0.50

0.00

1 8 15 22 29 36 50 57 64 71 78 85 92 99

—&— [terative analysis of the indirected graph

Fig.6 Comparison of independence of candidate sub-graphs
K6 ik 1 BEIMSLE Y BB
7 B T AKX A 77 245 B S f U PR 100 At 5 B 78 AN 7] 5 BRURE_L K 20Afs AR AT 1o e BB AR TS
AT RN IR OKHR 23 1 I IR TR A 5~9 XN T 17 38 mP I AR 2 T) A G 17 41 BUE AR BT 43 21 ) 3K
e F e > T B R R AE 11~15,00 F—A 17 2800 R, X081 BRI m K, AN 55 TA1E h f R i . 7=
ARl DL AR 5 DR T AR T AR BT v, — A 1 T g A T ARl 1 2 2 IR T R R, DR A
N AT AR 5% 28 0 4 8 RS A 1k, LA /A RS R 5 4 23 i/

© PEBREBALTU bt/ www. jos. org. cn



T FRATFTHOPRBERGEENT R EEHMH & 1299

50

) /N
/N

20

10
0 r—2—9 : : A A .ﬁd \ .

Sub-Graph size

Sub-Graph number

—&— Iterative analysis of the directed graph
—a— Iterative analysis of the indirected graph

Fig.7 Comparison of distribution of candidate sub-graphs
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