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Implementation of Observer Pattern with AOP

GUO Li-li, WANG Qing-xin, HU Jian-hua, DING Jia-man
(Facdty of Information Engineering and Automation, Kunming University
of Science and Technology, Kunmmg 650051, China)

Ahstract:Observer pattern is the most mn design pattern {especially in GUT application), and is the key part of the MVC model.

- However, there are some inherent flaws in the implementation of observer pattern with OOP, such as invade the class of the present sys-

tem, then Supbort this pattern, hard to understand, bad reusable, complex maintenance, not easy to composite. A reusable method to imple-
ment observer pattern based on AOP technology was presented. Compared with the object — onented method, the advantages of AOP were

| addressed
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package lily. aspectPatterns. patternLibrary;

import java. util. WeakHashMap;
List;

LinkedList;

[terator;

umport java. util.

iport java. util.

‘import java. util.
public abstract aspect ObserverPattern
/% % | i
* This interface is used by extending aspects to say what types
can be Subjects. It models the Subject role.
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* /

protected interface Subject | |

S * x

* This interface is used by extending aspects to say what types
can be Observers. It models the.Observer role.

* /

protected interface Observer | |

/% %

* Stores the mapping between Subjects and Observers. For
each Subject,a LinkedList is of its Observers is stored.

* /

private WeakHashMap perSubjectObservers;

/% %

% Returns a Collection of the Observers of a particular subject. '

Used internally.

* (@ param subject the subject for which to return the Ob-
servers |

* (@retum a Collection of s’ s Observers

* /

protected List getObservers(Subject subject) |

if (perSubjectObservers = = null) i

perSubjectObservers = new WeakHashMap() ;

l

LlSt observers (Last) perSubjectObservers get( subject)

- perSubjectObservers. put(subject, observers);
return observers;
}
/*® *
* Adds an Observer to a Subject. This is the equivalent of at-
tach(), but is a method on the pattemn aspect, not the Subject.
* (@param s the Sﬁbject to attach a new Observer to
* (@param o the new Observer to attach
* /
public void addObserver(Subject subject, Observer observer) |
getObservers(subject) . add{observer);
i

/x *

* Removes an observer from a Subject. This is the equivalent
of detach(), but is a method on the pattern aspect, not the Subject.

* (@param s the Subject to remove the Observerfrom

* (@param o the Observer to remove

% /

public void removeObserver(Subject subject, Observer observ-
er) |

getObservers( subject) . remove{observer) ;

l

S % %

* The join points after which to do the update.
% It replaces the normally scattered calls to notify(). To be
ooncretized by sub — aspects.
oy
protected abstract pointcut subjectChaﬁge(Subject s)s

/S *® %

* Calls updateObserver( . .
* update each Observer. |
* (@param subject the Subject on which the change occured
* /

after( Subject subject) : subjectChange(subject) |

[terator iter = getObservers(subject). iterator() ;

while ( iter. hasNext() ) |

updateObserver(subject, ({(Observer)iter. next()));

l

) after a change of interest to

/% %
* Defines how each Observer is to be updated when a change
to a Subject occurs. To be concretized by sub — aspects. | |
* @ﬁaram subjeét the Subject on which a change of interest
occured | .
* (@param observer the Observer to be notifed of the change
*x/
‘protected abstract void updateObserver (Subject subject, Ob-

serverobsprvef);
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