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Normalization Method to Implement UML Binary Relationships

WANG Xin, YUAN Xiaojie

(School of Information Technical Science, Nankai University, Tianjin 300071)

Abstract Since there is no precise mapping mechanism between modeling languages and programming languages, the existence of UML binary
relationships causes many difficulties in transforming automatically from design into implementation. The key part of the solution to this problem
lies in how to define a normalization method to implement UML binary relationships precisely in programming languages. This paper centers on the
definition problem of UML binary relationships. Based on four fundamental attributes, it presents formalization definitions of association,
aggregation and composition relationships. Normalization patterns to implement these relationships in C++ are also provided.

Key words Binary relationships; Association; Aggregation; Composition; UML
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[5]
UML2.0 (23]
UML2.0
UML
2.1
A B
A B
2.2
A B
B A
2.3
(1)
(2)
31 Exclusivity
Y X
R Y
X Y
B {true,false} Class

EX ClassxClass>B
X Y EX(X,Y) true
Y X
X
EX(X,)Y) false Y

3.2 Message Send

mode
mode {member,parameter,local}
member parameter

local

MS ClassxClass C mode
X Y MSKX)Y) X
Y MS(X,Y)
member X Y
Y MS(X,Y) O X

3.3 Lifetime

X Y

LT ClassxClass>when
Class when {before,after}
X Y X
Y LT(X,Y) before X
Y LT(X,Y) after

X Y
LT(X,Y) when
3.4 Multiplicity

MU ClassxClass — N
N {0,1,2...}
cc _ . Car
4 Tyre
MU(Car,Tyre) [4,5]

4
4.1

X Y AS(X,Y)
AS(X,Y) (EX(X,Y) B) (EX(Y.X) B)
(MS(X,Y) mode) (MS(Y,X) 9 )
(LT(X,Y) when) (LT(Y,X) when)
(MU(X,Y) [0,+%])
(MU(Y,X) [0,+])
X Y
X Y

C++
class Y{

public:

void gO{} /MS(Y.X) @

1
class X{
public:

void f(Y& y){

/IMS(X,Y) parameter C modes
¥-80s

}



b

int main(){

1/ Xy

I

JEX(X,Y) EX(Y,X) B

Xx; Yy

1/ Xy

/ILT(X,Y) LT(Y,X) when
/MUCX,Y) MUY,X) [0, ]
xA(y);

y-20;

4.2
X Y AG((X,Y)
AG(X,)Y) (EX(X,Y) B) (EX(Y,X) B)
(MS(X,Y) member) (MS(Y,X) 2 )
(LT(X,Y) when) (LT(Y,X) when)
MU(X,Y) [0,+])
MU(Y,X) [l,+])

C++

X Y
AG(X,Y)
class Y{
public:
void gO){} /MS(Y,X) <
N
class X{
public:
/IMUY,X) [L,1]c [1, o]
X(Y* y=0):y_(n1}
Y* gety() const {returny ;}
void sety(Y* y){y_=y;}
void f(){
y_->g(); /MS(X,Y) member
}
private:
/MU(X,Y) [0,1]c [0, o]
Y*y;
15
int main(){
Yy; /EX(Y,X) B
X x(&y); //EX(X.Y) B
x.f(); //ILT(X,Y) when
y.20); //ILT(Y,X) when
}
4.3
X Y CO(X,Y)
CO(X,Y) (EX(X,Y) true) (EX(Y,X) false)
(MS(X,Y) member) (MS(Y,X) 9 )
(LT(X,Y) before) (LT(Y,X) after)
MUX,Y) [1,+]) (MU(Y,X) [L,1])

C++
class Y{

public:

void g\){} /MS(Y,X) &

b
class X {
public:

/MUY, X) [L,1]

X(Y*y):y_ (Wi}

void () {

y_->g(); //MS(X,Y) member
}

/ILT(X,Y) before LT(Y,X) after
~X(){delete y_;}
private:

/MUX,Y) [L1]c [1, o]
Y*y;

I8
int main(){

//EX(X,Y) true EX(Y,X) false

X x(new Y);
x.f();
}
X Y
X
y main ““X
x(new Y);”” CO(X,Y) Y
X
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