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WeatherData =22 7 &
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WeatherData T+ (model1)

- measurementsChanged() HI&E 73 0f

wublic class WeatherData {

/7 AR S N

public void measurementsChanged() { (o161 %Il of

g =

i

=
3

float temp = getTemperature() ;
float humidity = getHumidity() ;
float pressure = getPressure() ;

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

} \$ T
g0l b %S M '\‘41’.,1-11%
W ULET 3 3% 3 ig“\iia
A '-"\ ~ C‘-’ 01 .
Lof |Ef mfja e 0?2 "ﬂ“l?k? .;% ‘%\’1 ) -
3 pigh;
?ai% 'j‘% o T o

p.78

! %] Weatherbata® M
WM RE RS THH G YT

T A ZHOl WA
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public void measurementsChanged() {

float temp = getTemperature() ;

float humidity = getHumidity() ; HT Lol s

float pressure = getPressure() ; ;:1’! jr:t
idv g

R
nsDisplay.update (temp, humidity, pressure) ; )

o
| % wi'g‘!h!ii-%ﬁ 2= H%
g worE ol updnta(

?Hyn] _-[!_-.’,ioii ﬂiM” Etd'zﬁ-lf EH%“*I B3 =
234g 23N g2k U2 “egHel Y3 ;

23 & GG it
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=o| 2 CIO|0{ 17 (modell) =% Wetean sains -

WeatherData

I P
E
4
2

temperature : float = 0.0f

- humidity - float = 0.0f

pressure : float = 0.0f

+ WeatherData(in currentConditions - CurrentConditionsDisplay, in statisticsDisplay - StatisticsDisplay, in forecastDisplay - ForecastDisplay)
+ sethleasurements(in temp : float, in hurmidity - float, in pressure - float)
- measurementsChanged() : void

+ getTemperature() : float

+ setTemperature(in temperature - float) - void getter/setter may be
+ getHumidity() - float removed.

+ setHumidity(in humidity - float) : void
+ getPressure() : float

+ setPressure(in pressure - float) - void

rrentConditions X
-forecastDispl
CurrentConditionsDisplay ForecastDisplay
- temperature - float = 0.0f - currentPressure - float = 29 2f
- humidity - float = 0.0f - lastPressure : float
+ ypdate(in temp : float, in humidity : float, in pressure : float) - void + update(in temp - float, in humidty - float, in pressure - float) - void
+ display() - void
-statisticsDisplay
StatisticsDisplay

- maxTemp : float = 0.0f

- minTemp : float = 200.f

- tempSum : float = 0.0f

- numReadings :int=0

+ update(in temp - float, in humidity - float, in pressure - float) - void
+ display() : void
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CurrentConditionsDisplay.java

B package cse.design_pattern.ch02.model01:
7
8| @ |/x+...4 lines */|
12 public class CurrentConditionsDisplay {
13 - private float temperature =0.0f;
14 - private float humidity =0.0f;
15 :
iz  public void update(float temp, float humidity, float pressure) {
17 - this.temperature =temp:
18 - this.humidity = humidity:
19 - display():
20 i
21 :
27  public void display() {
23 - System.out.printin("Current conditions: * +temperature
24 i . +"Fdegress and " + humidity + "% humidity"):
25 ]
26 ]
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StatisticsDisplay.java

=) package cse.design_pattern.ch02.model01:
7
= |[f=*...4lines =/
[l public class StatisticsDisplay {
13
14 private float maxTemp = 0.0f;
15 private float minTemp = 200;
16 private float tempSum = 0.0f;
L private int numReadings;
12
19 @ public void update(float temp, float humidity, float pressure) {
20 tempSum +=temp:
21 numReadings++:
2
23 if {temp > maxTemp) {
24 maxTemp =temp.
25 }
26
27 if {temp { minTemp) {
28 minTemp = temp:
29 }
a0 display():
31| L}
32
oE| public void display() {
a4 System.out.printin(* Avg/Max/Min temperature =" + (tempSum / numBeadings)
35 + " +maxTemp + /" +minTemp);
3 L}
37 }
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ForecastDisplay.java

package cse.design_pattern.ch02.model0Q1:

/x4 lines =/
public class ForecastDisplay {

}

private float currentPressure = 29.921;
private float lastPressure:

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

public void display() {
System.owt.print("Forecast: “};
if {currentPressure » lastPressure) {
System.out.printin{"Improving weather on the way!");
} else if (currentPressure == |lastPressure) {
System.owvt.printin("More of the same™):
} else if (currentPressure € lastPressure) {
System.ouwt.printin{"Watch out for cooler, rainy weather”):
}
}

11
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WeatherData.java

5} package cse.design_pattern.ch02.model01:
¥
8 @ (/s 4lines 7]
@ public class WeatherData {
E 80| Chaf
15 T=72fall
16 g 35}7|
17 o
18 private float temperature = 0.0f; O'I E—:IE.
19 private float humidity = 0.0f;
20 private float pressure = 0.0f;
21
2
28 =
24
25
26
27| b
28
23| @  public void setMeasurements(float temp, float humidity, float pressure) {
50 setTemperature(temp):
31 setHumidity(humidity):
32 setPressure(pressure);
55
34 measurementsChanged():
35| L }
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i [*%
38 = setMeasurements()UlA =252 2 public ) privateC £ HE
J9) + */f
40 B private void measurementsChanged() {
41 float temp = getTemperature();
float humidity = getHumidity();
% float pressure = getPressure():
44
45 currentConditions.update(temp, humidity, pressure);
46 statisticsDisplay.update{temp, humidity, pressure);
47 forecastDisplay.update{temp, humidity, pressure);
48 L )
49
0| & public float getTemperature() {
51 return temperature;
52| L )
b3
54| B public void setTemperature(float temperature) {
55 this.temperature = temperature;

5G| L)
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2% Observer Pattern

58
|
G0
B1
62
b3
G4
G5
G5
67
GE
63
70
Tl
T2
73
74

public float getHumidity() {
return humidity;

public void setHumidity(float humidity) {
this.humidity = humidity:

public float getPressure() {
return pressure;

public void setPressure(float pressure) {
this.pressure = pressure;

14
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WeatherStation.java

5 package cse.design_pattern.ch02.model01;
G
7 Eapdlinesd
@ public class WeatherStation {
12
13 = IEX:
14 +* @param args the command line arguments
5] - *f
16/ &  public static void main(String[] args) {
17 /f TODO code application logic here
18
19 CurrentConditionsDisplay currentDisplay = new CurrentConditionsDisplay():
20 StatisticsDisplay statisticsDisplay = new StatisticsDisplay():
21 ForecastDisplay forecastDisplay = new ForecastDisplay();
27
23 WeatherData weatherData = new WeatherData(currentDisplay, statisticsDisplay, forecastDisplay):
24
25 weatherData.setMeasurements(20, 65, 30.41);
26 sytem-outpiintin(——————rere %
o7 weatherData.setMeasurements(282, 70, 29.21);
28 System.out.printin(‘--—-——--——--------—--—-——- g F
29 weatherData.setMeasurements(78, 90, 29.21);
o] L )
31
3 }
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Observer

[ concretesubject
registerObserver() {.}

removeObserver() {..}

notifyObservers() {...}

getState)
setState()
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update()

ConcreteObserver

update()
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Sufriect winterfaces
-observers |  Observer
+add{ 0.n
+ remove { + update [
+ notify ﬂ

notify each observer of
subject's state change

1.l
- theConcreteSubiject

ConcreteDbserver

ConcreteSubject

+ update {

update() chtains state infor mation
from the subject and acts on that
state
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Cixel 2
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71 ZH|0|d EEE (24}

Subject - ——
=<interface=> =<interface>>
+ registerObserver(in o - Observer) - void #observers Observer DisplayElement
+ removeObserver(in o - Observer) - void <<list> R =
+ notifyObservers() - void + update(in temp : float, in humidity : float, in pressure : float) - void | .| * display() : void
CurrentConditionsDisplay
- temperature : float
- humidity - float
+ CurrentConditionsDisplay(in weatherData - Weamexﬂata}
+ update(in temp - float, in humidity - float, in pressure - ﬂoat} mrd
+ display() : void :
StatisticsDisplay
- maxTemp : float = 0.0f :
- minTemp : float = 200.f
- tempSum : float = 0.0f
ptheit - numReadings - int=0 3
WeatherData + StatisticsDisplay(in weatherData : Wea%herData) ?
- temperature : float W + update(in temp : float, in humidity - ﬂoat in press&re ﬂoat} void
- humidity - float + display() : void . ;
- pressure : float
+ WeatherData()
+ registerObserver(in o : Observer) - void _weatherData ForecastDisplay
+ removeObserver(in o - Observer) : void . CufieliPrassiie  fogi — 700
* notifyObservers() - void . ’ R ) . . - lastPressure : float
: :eu:;s;ﬁz;mhzm:?;ﬁ;ime -float, in humidity - float, in pressure : float) : void + ForecastDisplay(in weatherData : WeatherData)
p93 ng = + update(in temp : float, in humidity : float, in pressure : float) - void
+ display() : void
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Head First Design Paterrns (0| & 2l =)

718 £H|O|Y EEE (E2E8)

Subject
) P 4 | <<interface>>
+ registerObserver{in o . Observer) : \r‘{€L _ obsewers>3 Observer
+ removeQObserver{in o - Observer) - vo <<list=> * L7 : - — _ :
+ notifyObservers() - void + update(in temp : float, in humidity - float, in pressure - float) : void
B Relation dialog

Uml  Java @ Properties |

name . ' <unidirectional association>
type ' 33 unidirectional association I:] @EOWDE | list )
 @ssociation : |

-in Subject  [chO2:imodelZ]

name .

|~ initial value : | |

| static | wvaolatile

_ private  package
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Subject.java

p.94

2% Observer Pattern

]
Z
3| & import java.util.List;
il
@ public abstract class Subject {
B //protected Vector{QObserver} observers.
=) protected List{Observer} obhservers;
B
o - public abstract void registerObserver(QObserver o);
@4 | public abstract void removeObserver(Observer o);
@ | public abstract void notifyObservers();
17 !

Epackage cse.design_pattern.ch02.model02;

Wi = QIHL|O| A2 F35t D UL,
Sl A CHO|o{ 1M X & observers HEHS
Subject@t Obeserver 2+ 7| s AM =
Fo S = Folsof &

27
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WeatherData.java

1 package cse.design_pattern.ch02.modelQ2;
2
3| B import java.util.LinkedList:
4
5 [ public class WeatherData extends Subject {
G
7 private float temperature:;
2 private float humidity:
g private float pressure:
10
11| = public WeatherDatal() {
g observers = new LinkedList{>():
ifE]
14 L}
15
Bs = public void registerObserver(Observer o) {
T observers.add{o):
i - 3
19
s = public void removeQObserver(Observer o) {
21 inti =observers.indexOf(o):
22 if{i »>=0){
23 observers.removel(i):
95 24 )
P 25| L 1

28
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@4 B public void notifyObservers() {

20 [

29 for {inti=0:i¢ c::bsewers_.size{]: i++) {

30 Observer o = (Observer) observers.getii); |
31 o.updatel(temperature, humidity, pressure).;
32 ]

3 o i enhanced for
34 /* enhanced Tor
35 ) {

for (Observer o : observers

i o.updateltemperature, humidity, pressure);
i ] enhanced for= toigt A0t H|waf = Al
38 * java.lang.lterable forEach()
39 observers.forEach({observer) - {
40 observer.update({temperature, humidity, pressure);
- D' 24 9) http://www baeldung.com/foreach-java
p.95 dz] -
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r |

. For-each Loop

2% Observer Pattern

For-each loop

Equivalent for loop

4

for (type var : arr) {

body-of-]loop

for (int 7
type var =
body-of-1oop

arr[7];

=0; i < arr.lenagth;

T++) 1

t

for (type var : coll) {

body-of-1loop

for (Iterator<type= iter = call.iterator();

type var = iter.next();

body-of-Toop

iter.hasNext(); ) {

30
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44 public void measurementChanged() {

45 T notifyObservers();

46 }

47

43 /f Test code: 214 O|E 7[42= FE 04
49 /D2 1S HAES - QG2 )5t 259
50| & public void setMeasurements(float temperature, float humidity, float pressure) {
51 this.temperature =temperature;

5e this.humidity = humidity;

B this.pressure = pressure;

a4

55 measurementChanged();

56 L}

57 }
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Observer.java

. package cse.design_pattern.ch02.model02;

interface Observer {

E void update(float temp, float humidity, float pressure);
}
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DisplayElement.java

package cse.design_pattern.ch02.model0Q2;

interface DisplayElement {

void display();
)
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CurrentConditionsDisplay.java

p.96

O O 00 — O M = L M~y —

D m oo W

I I B
] [pape

L]
=

package cse.design_pattern.ch02.model02;
[ public class CurrentConditionsDisplay implements Observer, DisplayElement {

private float temperature;
private float humidity;
private Subject weatherData:

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

}

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

public void display() {
Sy’stem.quﬁprintln("Cu rrent conditions: " +temperature
+ "Fdegress and " + humidity + "% humidity");

34




Head First Design Paterrns (0| & 2l =) 2% Observer Pattern 35

StatisticsDisplay.java

1 package cse.design_pattern.ch02.model02;
s
3| [public class StatisticsDisplay implements Observer, DisplayElement {
4
5 private WeatherData weatherData;
B
7 private float maxTemp =0.0f;
o] private float minTemp = 200;
o private float tempSum = 0.0f;
10 private int numReadings.
11
12 public StatisticsDisplay(WeatherData weatherData) {
13 this.weatherData = weatherData;
=) weatherData.registerObserver(this);
15 ]
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17
@ [
(e
20
21
22
23
24
i
2h
27
24
adll -
al
al

@
a3
a4
a5
af
a7

@Qverride

public void update(float temp, float humidity, float pressure) {
tempSum +=temp:
numReadings++;

if {temp > maxTemp) {
maxTemp =temp:

1

if {temp { minTemp) {
minTemp =temp.;

1

display():

]

@Override
public void display() {
System.out.printin(" Avg/Max/Min temperature =" + (tempSum / numReadings)
+"/* + maxTemp +"/" + minTemp);

36




Head First Design Paterrns (0| & 2l =) 2% Observer Pattern 37

ForecastDisplay.java

1 package cse.design_pattern.ch02.model02;
2
@ [public class ForecastDisplay implements Observer, DisplayElement {
i
5 private float currentPressure = 29,921,
& private float lastPressure:;
7 private WeatherData weatherData;
8
g public ForecastDisplay(WeatherData weatherData) {
10 this.weatherData = weatherData:
& weatherData.registerObserver(this);
12 ]
13
@# T  public void update(float temp, float humidity, float pressure) {
15 lastPressure = currentPressure;
16 currentPressure = pressure;
17
18 display();
19 L}
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@4 [ public void display() {

22 System.our.print{"Forecast: *);

23 if {currentPressure » lastPressure) {

24 System.out.printin("Improving weather on the way!");
25 } else if (currentPressure == lastPressure) §

26 System.out.printin("More of the same”):

27 } else if (currentPressure € lastPressure) {

28 System.out.printin{"Watch out for cooler, rainy weather");
24 ]

o) L}

Jl

2|}
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WeatherStation.java

5 package cse.design_pattern.ch0Z . model0Z,
G
7| B [/*=..4 lines =/
11 public class WeatherStation {
12
15| [ fox
14 = @param args the command line arguments
{5 *f
16| &  public static void main(String|[] args) {
17 WeatherData weatherData = new WeatherData();
18
19 CurrentConditionsDisplay currentDisplay = new CurrentConditionsDisplay(weatherData);
20 StatisticsDisplay statisticsDisplay = new StatisticsDisplay(weatherData);
21 FerecastDisplay forecastDisplay = new ForecastDisplay(weatherData);
Ce
73 weatherData.setMeasurements(20, &5, 30.4f);
24 System.ouvt.printin{"--——-—--—--———--——- "y
75 weatherData.setMeasurements(22, 70, 29.21);
Al Swiemout pintlpf——————————————= I
07 weatherData.setMeasurements(78, 90, 29.21);
gl Lo}
s
30 ]
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