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Good design is all about experience:

*Recognising a problem’s structure and knowing abdetrztive
solutions

*Knowing about implementation issues specific to paadnt
Implementation languages

*Realising that there is often not a perfect fit betweendasign and the
target implementation language

*Being able to adapt the design to the language aadagt the language
to the design

Note: in OO we can consider the library to be parteflanguage

Let us return to the Dice/Observer problem with thisiind.
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From the previous lecture —

Choosing to implementB ceWt hSt ati sti cs as asubclass @ ce is
a design decision that could have consequencies arstatges of the
development.

An alternative re-use mechanism is to desigh eeW t hSt ati sti cs
class/object to havel@ ce component class/object.

If you wish, attempt to implement this second design.

In the next PBL session we will see the consequencieadt of these designs
when we try to implement an observable Dice that is olexkby a Dice View.
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The Observer Design Pattern

This pattern is among the most useful for object-oriented software
design.

It is a key part of the MVC pattern - the JDK itself makes heavy
use of a variant of this pattern in the 1.1 AWT event
delegatiormodel, and the Swing libraries also facilitate its

The JDK libraries also provide a reusable implementation of the
pattern in the form of the java.util.Observer interface and the
java.util.Observable class.
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The Observer Design Pattern: UML
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Weaknesses

Unfortunately, a number of weaknesses have been identified
In the JDK's Observer/Observable classes.

These weaknesses significantly limit the reusability and power of
the classes, which is a shame since powerful reusabillity is a big
part of what object oriented design is all about.

Most of the weaknesses are due to the fact that
java.util.Observable is a class rather than an interface; or
rather, that it is a class without a corresponding interface. This
iImplies that the only way to reuse Observable is to subclass
it. You can't take an existing class and tack on the role of
Observable by having it implement an Observable interface
because there is no Observable interface.
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Weaknesses

What if you have a class that is already in a digssarchy and also needs to
play the role of an Observable?

Since Java doesn't support multiple inheritance’rgaut of luck. That class
cannot extend from Observable because it is alreatinding from some other
class.

It also means that you are stuck with the oneonly implementatiotof
Observable in java.util.Observable. For a varidtseasons, you may want to
use an alternate implementation - e.g., to do thiicadion in a separate

thread or in a particular order. You may even wamary the implementation of
Observable at runtime. There is no Observablefaxterfor your alternate
Implementations to implement. You cannot reuse &asde by composition so
you cannot vary the composed Observable implementat runtime.

QUESTION: Did you discover this when you tried to make an Observ&bte?
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Weaknesses

The designers of the Observable class broke twergéprinciples of object-
oriented design with Java:

1. The first principle is to design with interfagasher than classes. Whenever
possible, avoid committing yourself to a particulaplementation of an
interface.

2. Thesecond principle ito favorreuse by compaosition over reuse
Inheritance unless a class hierarchy is clearhcatdd.

By omitting an Observable interface and making sofriess methods protected,
the designers made it impossible to reuse Obseriybtomposition.
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Weaknesses

A minor weakness in Observable is the necessitallcsetChanged() before
notifySubscribers().

The intention there seems to be to eliminate nesdietifications in cases
where there is no interesting change to the Obbtrva

There may be situations in which this two-stagéfication is appropriate, but
It isn't the simplest case aprogrammers shouldrbe forced to use th
Implementation in all situations. Also, setChangesiprotected, further
reinforcing the necessity to reuse the class onlyberitance.
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Weaknesses

The main weakness in the Observer interface tgyits coupling with the
Observable class.

The first parameter to the update() method is uessarily typed as an
Observable. If it were typed more generally asvapte Object, the Observer
iInterface would be more reusable. It then could$ed with any Observable
Implementation or even in any situation, completelyelated to
Observer/Observak, which called for a void method witwo Object
parameters.
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Possible Solutions

The general opinion is that one should re-use a biati@ved Observer.

Many such improved Observers exist (the versionby Coadvtandield is
perhaps the best known)

You should be able to write your own!
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Alternative Solutions

Did you manage to do this without using a different Observer
class?

What options are there if you have to use the standard
Observer/Observable ?

Wher looking for solutionsyou may stumble upor othelrdesign
patterns that could help, eg:

*Proxy
eDecorator

There are also other ‘poor’ solutions .... We need to look at
these on the board.
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Proxy Design Pattern

cd Proxy

Client

winterfacex
Subject

+ FRequeshl: waoid

Prosy Rezl Subject

Lelegate

+ FRequeshl: woid

+ FRequestl: void
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Decorator Design Pattern

Component
+Oparation()
coriponent
ConcreteComponent Decorafor -
+Operation() +Operation() - 4 — - component. Operation() IT
ConcreteDecoratorA ConcreteDecoratorB
-added State
+Operation() +Opearation()
+AddedBehavion()

base Operation();
AddedBahavior]);
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