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Announcements

Quiz 5
+ Singleton Pattern
¢ Abstract Factory Pattern

o Observer Pattern

Next Wed: Assignment 2



Observer

¢ Intent

¢ Define a one-to-many dependency between objects so that
when one object changes state, all its dependents are
notified and updated automatically

¢ Also Known As — Dependents, Publish-Subscribe
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Non-Software Problem

A professor wants to notify the secretary and the
students every time there is a new exam

¢ The secretary would then book the rooms

¢ The students would (hopefully) prepare for the exam

Ist pass: The prof knows who is interested, and call
them directly

void setExam(...) {

// let the secretary know
mySecretary.bookRoom(...);

// let the students know
while (students.hasNext()) {
Student s = (Student)students.next();
s.study(...);
}
}



Non-Software Problem

The prof needs to know about all the categories of
people interested (the observers)

What if a new person is interested!?
¢+ What if a janitor needs to know room schedule!?
What if a given student is *not™ interested?

The prof needs to know what method to invoke on each
interested party (e.g., study, clean, bookRoom)




Motivation

+ We want to notify objects

+ Without having to know how many there are
+ Without having to know who they are

+ In the previous example, we want to “decouple” the
professor from the people who should be notified
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Stock Data Notification
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Game Score Broadcasting
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Social News Feed Update
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Observer

A publish-subscribe mechanism

¢

A Subject (object being observed) maintains a list of
observers

Observers get added to that list by subscribing to the
subject

Observers implement a common interface (an update()
method)

When a change occurs, the Subject iterates through the list
of Observers and calls the update() method on them



Structure

subject

Subject observers
Attach(Observer)
Detach(Observer)
Notify() for all o in observers {
o->Update()
}
ConcreteSubject
GetState() return subjectState]
SetState()
subjectState

Observer

Update()

ConcreteObserver

Update()

observerState

observerState =
subject->GetState()




Subject

+ Knows its observers. Any number of Observer objects may
observe a Subject

¢ Provides an interface to add and remove Observer objects

Subject

Attach(Observer)

Detach(Observer)
Notify() & - - - —

ConcreteSubject

observers

for all o 1in observers {
o->Update()
}

subject

GetState()
SetState()

return subjectState ]

subjectState

Observer

Update()

ConcreteObserver

Update()

observerState

observerState =
subject->GetState()

|




Observer

Defines an updating interface for objects that should be
notified of changes in a Subject

subject

Subject observers
Attach(Observer)
Detach(Observer)
Notify() for all o in observers {
| o->Update()
}
ConcreteSubject
GetState() return subjectState ]
SetState()
subjectState

Observer
Update()

ConcreteObserver

Update()

observerState

observerState =
subject->GetState()

|




ConcreteSubject

+ Stores state of interest to ConcreteObserver objects

+ Sends a notification to its observers when its state changes

Subject

Attach(Observer)
Detach(Observer)

Notify() |

ConcreteSubject

GetState() o - - -
SetState()

subjectState

observers

for all o 1in observers {
o->Update()
}

subject

return subjectState ]

Observer

Update()

ConcreteObserver

Update()

observerState

observerState =
subject->GetState()

|




ConcreteObject

+ Maintains a reference to a ConcreteSubject object

¢ Implements the Observer interface to keep its state

consistent with the Subject

Subject observers Observer
Attach(Observer) Update()
Detach(Observer)

Notify() for all o in observers {
| o->Update()
}
ConcreteObserver

. subject
ConcreteSubject Update() o - - - -
GetState() return SubjeCtState] observerState
SetState()
subjectState

observerState =
subject->GetState()

|




Applicability

When a change to one object requires changing others

When an object should be able to notify other objects
without making assumptions about those objects



Example with Java' s Observable/Observer

We could implement the pattern “from scratch” in Java
But Java provides built-in Observable/Observer classes

java.util.Observable class is the base Subject class

¢ Any class that wants to be observed extends this class
¢ Provides methods to add/delete observers

+ Provides methods to notify all observers
java.util.Observer interface is the Observer interface

¢ |t must be implemented by any observer class



Name and Price Observers

Observable Observer

addObserver(Observer) update(Observable, Object)
deleteObserver(Observer)

setChanged()
clearChanged()
hasChanged()
notifyObservers(Object)
notifyObservers()

ConcreteSubject NameObserver priceObserver

getName() update(Observable, Object) update(Observable, Object)

getPrice()

setName(String) name price

setPrice(float)

name
price




ConcreteSubject

public class ConcreteSubject extends Observable {
private String name;

Observable private float price;
addObserver(Observer) public ConcreteSubject(String name, float price) {
deleteObserver(Observer) this.name = name:
setChanged() this.price = price;
clearChanged() }
hasChanged()
notifyObservers(Object) b4 ) )
notifyObservers() pu TC String getN?me() {return name,}

public float getPrice() {return price;}

public void setName(String name) {
this.name = name;
setChanged();

getName() notifyoObservers(name);
getPrice() }

setName(String)
setPrice(float)

ConcreteSubject

public void setPrice(float price) {
name this.price = price;

price setChanged();

notifyobservers(new Float(price));

}
}



PriceObserver

Observable Observer

AdANheanrmiAr (Nhenmine \ nnnnln#n/nknr;rvable Object)
public class PriceObserver implements Observer {

private float price;

public NameObserver() {
price = 0;

}

public void update(Observable obj, Object arg) {
if (arg instanceof Float) {
price = ((Float)arg).floatvalue();
System.out.printin(“Price Observer: Price changed to
+ price); _
I lem b price
System.out.println(“PriceObserver: Some other change "

+ to subject!");

priceObserver

update(Observable, Object)




TestObservers

public class TestObservers {

public static void main(String args[]) {
// Create the Subject and Observers.

CconcreteSubject s = new ConcreteSubject('"Corn Pops", 1.29f);

NameObserver nameObs = new NameObserver();

PriceObserver priceObs = new PriceObserver();

// Add those Observers!

S.
S.

// Make changes to the Subject.
S.

addobserver (nameObs) ;
addobserver(priceobs);

setName("Frosted Flakes");

s.setPrice(4.57f);
S.
s.setName("Sugar Crispies");

setPrice(9.221);

Output:

PriceObserver: Some other change to subject!
NameObserver: Name changed to Frosted Flakes
PriceObserver: Price changed to 4.57
NameObserver: Some other change to subject!
PriceObserver: Price changed to 9.22
NameObserver: Some other change to subject!
PriceObserver: Some other change to subject!
NameObserver: Name changed to Sugar Crispies



Android Intent Broadcasting
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Android system
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Android Intent Broadcasting
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Twitter

A global community of friends and strangers
answering one simple question: What are you

doing?
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Model-View—Controller (MVC)
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MVC Architecture

P
Model

» Encapsulates application state

* Responds to state queries

* Exposes application
functionality

* Notifies views of changes

- -

\YT View Selection Controller

» Requests updates from models * Maps user actions 1o

» Sends user gesturestocontroller "1 § 1 1 1 | model updates

* Allows controller to select view User Gestures * Selects view for [ESPUTISY
* One for each functionality

Events

http://java.sun.com/blueprints/patterns/MVC-detailed.html



MVC Example - Angular)S

I = S > Root
Scope e Nexus S

Fast just got faster with Nexus S.

¢ Motorola XOOM™ with Wi-Fi

st The Next, Next Generation tablet.

¢ MOTOROLA XOOM™

v
@ The Next, Next Generation tablet.

<11 ng-repeat="phone in phones">

{{phone . .name}}

<p>{{phone.snippet} }</p>
</1i>

Template Model View
----- » [ Implicit Scope Declaration | | Scope Inheritance | «—» [ Model / View Data-binding |

- https://angularjs.org/




