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System’s Run-time Coupling Measure Based on
UML Sequence Diagram
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(Information Science and Technology Institute, Nanjing University of Aeronautics and Astronautics, Nanjing 210016)

Abstract Object-oriented coupling is one of the important internal attributes of software quality. This paper firstly analyses the limitations of the
existing static coupling measurement because of using inheritance and polymorphism, then defines the coupling metrics describing system run-time
coupling, which based on UML sequence diagram which used to dynamic modeling, and validates the operability and practicability of this definition
by a simple example.

Key words Unified modeling language; Sequence diagram; Run-time; Coupling measure

a Class, RFC) MOOD!
(Coupling Factor, COF) Briand"™

30
[2-3] ( UML )
1
UML UML A B
(Sequence Diagram) mA'() mB'() mA'() mB'() A B
A B’
UML A a B b
mB() A
B' A B
1 A a B
b A B
cc Ex] UML
(1982 )
Chidamber Kemerert!l
(Coupling
Between Object Classes, CBO) (Response For 2005-11-03  E-mail dufangxun@nuaa.edu.cn

— 75—



+mA’() +mB’()

[ ea | [ 28 |
1:mB’()
1
2
(UML)
OMG
UML
2.1
s ={sD,,sD,,..,SD,} S
sD, i
c={C.C,...C.} S
M={m,m,,..m} M
O ={SD, : Objld | VSD, € S} 0
SD, :Objld  SD
Objld
Msg ={SD, : Msgld | vSD, € S} Msg
SD, : Msgld
Msgld
2.2
Roc ={(0,,C;)| V0, €0,3C, C,
o, e instance(C, )}
o; C Roc
Roo ={(0;,m;,msg,0,,m, | ¥o,,0, €O,
m,,m; € M, msg € Msg, i # j)}
ROO
0, m,
mJ
2.3
UML
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Briand

sl (direction of coupling)

1 (Coupling of Dynamic Message
between Classes)

(Import Coupling of Dynamic Message)
IC_DM(C) ={(m;,C;,msg, m;,C;)|
v(0,,C;) € Rye, 3((0;,C;) € Ry, msg
e Msg), C; #C; A (o,,m;, msg,0;,m;)
€Rool}
(Export Coupling of Dynamic Message)
EC _DM(C;) ={(m;,C;,msg,m;,C;)|
v(0;,C;) € Ry, 3((0,C;) € Ry, msg
e Msg),C, #C, A(oj,mj,msg,oi,mi)
€Roo}

2 (Coupling of Methods Invoc-
ation between Classes)

(Import  Coupling of Methods
Invocation )
IC_MI(Ci):{(milci!mjlcj)|v(0ilci)
€ Ry, 3((0;,C;) € Ry, msg € Msg),
C; #C; An(0,m;,msg,0;,m;) € Ry}
(Export  Coupling of Methods
Invocation)
D EC_MI(C) ={(m,,C;,m,C))|¥(0,,C))
€ Ry, 3((0;,C;) € Ry, Msg € Msg),
Ci;th/\(oj,mj,msg,oi,mi)eRoo}

3 (Coupling of Classes Aggregated)

(Coupling Pair of Classes)

(Import Coupling of Classes
Aggregated)
IC_CA(Ci)={(mi7CiYCj)|v(0iYCi)
msg € Roe,3((0;,C;) € Ry, msg € Msg),
C;#C;A(0;,m;,msg,0;,m;)e Ry}
(Export Coupling of Classes
Aggregated)
EC _CA(C)) ={(m,,C,.C)|¥(0,,C))
€ Ry, 3((0;,C;) € Ry, msg € Msg),
C;#C;An(0;,m;,msg,0;,m;) e Ryo}
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