Observer Pattern
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* This method gets called
* whenever the weather measurements
* have been updated

S
public void measurementsChanged() {
// Your code goes here

}
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Display device

Our job is to implement measurementsChanged()
so that it updates the three displays for current
conditions, weather stats, and forecast.



What we know so far

System must be expandable.

Other developers can create new
custom display elements.

Users can add or remove as many
display elements as they want to the
application.

measurementsChanged ()

Future displays



First Implementation Possibility

public class WeatherData {

public void measurementsChanged() {
float temperature = getTemperature();
float humidity = getHumidity();
float pressure = getPressure();

currentConditionsDisplay.update(temperature, humidity, pressure);
statisticsDisplay.update(temperature, humidity, pressure);
forecastDisplay.update(temperature, humidity, pressure);

}
}

What’s wrong?



What’s wrong?

public void measurementsChanged() {

float temp = getTemperature(); Y
float humidity = getHumidity(): Avea ot charge, we need
float pressure = getPressure(); to entapsulate this.

statisticsDisplay.update (temp, humidity, pressure);
forecastDisplay/update (temp, humidity, pressure);
L — -

At least we seem Lo be using 3
Lormmon interfate to talk +o the
disﬂi‘f elements... 'l‘,hl:‘] all have an
BV toding to contreke implementations upda{fzf] method takes Jc,'?: temp,
we have no way to add or remove 'nun's.dd:‘;’, and pressure values.
other display elements without making

¢hanges to the program:

urrentConditignsDisplay.update (temp, humidity, pressure); i )




Publisher + Subscribers
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The Power of Loose Coupling

The only thing the subject knows about an observer is that it
Implements a certain interface.

We can add observers at any time. Likewise, we can remove
observes at any time.

We never need to modify the subject to add new types of
observers.

We can reuse subjects or observers independently of each other.

Changes to either the subject or an observer will not affect the
other.
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Subject and Observer

public interface Subject {
public void registerObserver(Observer 0);
public void removeObserver(Observer 0);
public void notifyObservers();

¥

public interface Observer {
public void update(float temp, float humidity, float pressure);

¥



WeatherData

Import java.util.*;

public class WeatherData implements Subject {
private ArrayL.ist observers;
private float temperature;
private float humidity;
private float pressure;

public WeatherData() { observers = new ArrayL.ist(); }

public void registerObserver(Observer o) { observers.add(o); }
public void removeObserver(Observer 0) {

Int i = observers.indexOf(0);

If (i >=0) { observers.remove(i); }



WeatherData

public void notifyObservers() {
for (int i = 0; i < observers.size(); i++) {
Observer observer = (Observer)observers.get(i);
observer.update(temperature, humidity, pressure);

}

public void measurementsChanged() { notifyObservers(); }

public void setMeasurements(float temperature, float humidity, float
pressure) {

this.temperature = temperature;
this.humidity = humidity;
this.pressure = pressure;
measurementsChanged();



CurrentConditionsDisplay

public class CurrentConditionsDisplay implements Observer, DisplayElement {
private float temperature;
private float humidity;
private Subject weatherData;

public CurrentConditionsDisplay(Subject weatherData) {
this.weatherData = weatherData,
weatherData.registerObserver(this);

b

public void update(float temperature, float humidity, float pressure) {
this.temperature = temperature;
this.humidity = humidity;
display();

by

public void display() {
System.out.printin("Current conditions: " + temperature

+ "F degrees and " + humidity + "% humidity");



ForecastDisplay

public class ForecastDisplay implements Observer, DisplayElement {
private float currentPressure = 29.92f;
private float lastPressure;
private WeatherData weatherData;

public ForecastDisplay(WeatherData weatherData) {
this.weatherData = weatherData;
weatherData.registerObserver(this);

}

public void update(float temp, float humidity, float pressure) {
lastPressure = currentPressure;
currentPressure = pressure,

display();



ForecastDisplay

public class ForecastDisplay implements Observer, DisplayElement {

public void display() {

System.out.print("Forecast: ");

If (currentPressure > lastPressure) {
System.out.printin("Improving weather on the way!");

} else if (currentPressure == lastPressure) {
System.out.printin("More of the same");

} else if (currentPressure < lastPressure) {
System.out.printIn(**"Watch out for cooler, rainy weather");

}
¥
¥

...and other observer classes.



Java built in Observer Pattern
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How 1t works

e For an Object to become an observer:
— Implement the java.util.Observer interface,
— call addObserver() on any Observable object
— To remove object as an observer call deleteObserver()

 [For the Observable to send notifications:

— first call setChanged() method to signify that the state has changed
In the Observable.

— then, call one of the two notifyObservers() methods:
 notifyObservers() or notifyObservers(Object arg)
e For an Observer to receive notifications:

— It implements the update method, as before, but the signature is a
bit different: update(Observable o, Object arg)



For the Observable to send notifications...

a You first must call the setChanged() method to signify
that the state has changed in your object
Aom Lakes an

This vers

- data dojeet
e Then, call one of two notifyObservers() methods: / 1':;?‘;:25 ?asstd fp

eath Dlpserver when it
either notifyObservers() OF notifyObservers(Cbject arg) , ﬂﬂhf’itd-

For an Observer to receive notifications...

'

update (Observable o, Object arg)

A
The Subject that sent f/j

the nobiFication i d This will be the data ubj:f.{', that was
" caion ¥ passe passed +o nu{:iJF‘fﬂbscru:rsU, or null if
a data object wasn't specified

in as this argument.



setChanged() method

The setChanged() method is used to signify that the state has changed
and that notifyObservers(), when it is called, should update its observers.

If notifyObservers() is called without first calling setChanged(), the
observers will NOT be notified.

—— Behind
the Scenes
setChanged() { The sekChanged)) Mdhf
} changed = true b seksa thanoed flag to true
notifyObservers(Object arg) { | okifyDbservers() only
if (changed) { & ::JL-I ,[:?:5 iks observers |

for every observer on the list {

(a0 is TRUE.
call update (this, arg) the thanged ¥139

}
changed = false And after it notifies
) M/,/ the obsevvers, it sets the
) thanaed Flag back Lo false.
notifyObservers() {

notifyObservers(null)
}




Push versus Pull

If you want to “push” data to the observers you can pass the data
as a data object to the notifyObserver(arg) method.

If not, then the Observer has to “pull” the data it wants from the
Observable object passed to it.

How?

By providing getter methods in the Observable.



WeatherData

Import java.util.Observable;
Import java.util.Observer;

public class WeatherData extends Observable {
private float temperature;
private float humidity;
private float pressure;

public WeatherData() { }

public void measurementsChanged() {
setChanged();
notifyObservers(); //Will let observers to pull



WeatherData (the rest)

public void setMeasurements(float temperature, float humidity, float
pressure) {

this.temperature = temperature;
this.humidity = humidity;
this.pressure = pressure;
measurementsChanged();

}

public float getTemperature() { return temperature; }
public float getHumidity() { return humidity; }
public float getPressure() { return pressure; }



CurrentConditionsDisplay

import java.util.Observable;
import java.util.Observer;

public class CurrentConditionsDisplay implements Observer, DisplayElement {
Observable observable;
private float temperature;
private float humidity;

public CurrentConditionsDisplay(Observable observable) {
this.observable = observable;
observable.addObserver(this);
by
public void update(Observable obs, Object arg) { //Pull method
If (obs instanceof WeatherData) {
WeatherData weatherData = (WeatherData)obs;
this.temperature = weatherData.getTemperature();
this.humidity = weatherData.getHumidity();

display();



CurrentConditionsDisplay (the rest)

public void display() {
System.out.printIn("Current conditions: " + temperature
+ "F degrees and "4 humldlty + "% humldlty");
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