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.4 sllaol methods JI &L5) 5, b e SpaceShuttle

public class SpaceShuttle extends SolidBody {

private ArrayList < SpaceShuttleSubscriber > subscribers;

public void incrementSpeed () {...}
public void decrementSpeed () {...}
public void turnRight () {...}
public void turnLeft () {...}

public void fireRocket () {...}

protected void setSpeed (int speed) {

super.setSpeed (speed);

notifySpaceShuttleSubscribers ();

}

protected void setDirection (int direction) {
super.setDirection (direction);
notifySpaceShuttleSubscribers ();

}

public void subscribe (SpaceShuttleSubscriber subscriber)
{...}

public void unsubscribe (SpaceShuttleSubscriber subscriber)
{...}

public synchronized void notifySpaceShuttleSubscribers ()
{...}

}
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ublic interface SpaceShuttleSubscriber {
void update ();
}
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. SpaceShuttle

public abstract class Instrument extends JPanel implements
SpaceShuttleSubscriber {

protected SpaceShuttle spaceshuttle;

public Instrument (SpaceShuttle spaceshuttle) {
this.spaceshuttle = spaceshuttle;

}

public abstract void update ();
}
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public class InstrumentPanel extends JToolBar {

public InstrumentPanel (SpaceShuttle theSpaceShuttle) {
super (JToolBar.VERTICAL);

setFloatable (false);

this.spaceshuttle = theSpaceShuttle;

speedometer = new Speedometer (theSpaceShuttle);
theSpaceShuttle.subscribe (speedometer);

add (speedometer);

gps = new GPS (theSpaceShuttle);
theSpaceShuttle.subscribe (gps);

add (gps);

ST an « Sl el o e s I el s s L L
< http://$Asteroids/ :céj.d\ o eSS A s adl s C._LW
2_ObserverPatternSolution/downloads >
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public class Compass extends Instrument {

private JLabel theLabel = new JLabel ("", JLabel. CENTER);
public Compass (SpaceShuttle spaceshuttle) {

super (spaceshuttle);

setLayout (new BorderLayout ());

add (theLabel, BorderLayout. CENTER);
theLabel.setText (getText (spaceshuttle.getDirection ()));
}

public void update () {

String newText = getText (spaceshuttle.getDirection ());
if ('InewText.equals (theLabel.getText ())) {
theLabel.setText (newText);

}
}

private String getText (int direction) {
return "Direction: " + direction;

}

}

| Lga—s5y SpaceShuttle iy ddud> Ul it st
. ~ J e =) - o

. InstrumentPanel

public class InstrumentPanel extends JToolBar {

public InstrumentPanel (SpaceShuttle theSpaceShuttle) {
super (JToolBar.VERTICAL);

compass = new Compass (theSpaceShuttle);
theSpaceShuttle.subscribe (compass);

add (compass);

}

97



Bl Bl dordes T W) el 16 -3

A Jetald B 2 s I U5 es s e el s S

Plas e SUGSadl ol 0,555 01 Ll g el w3 plasdl aas olis N
L] ce Ul yaddl 2 slaadl sl gl 5 5 Bl gt Gy o T
0P gl s olsG S And s i I AnalogSpeedometer ¢ 5|
== Y s Instrument C}"M PN PSRN -5 SO S S0 PO N |
SpaceShuttle C)'”-” O Y LS (JsY =l e Observer Pattern
setAngle iS i)l Lles)l AnalogSpeedmeter Cf‘j\ S (53 K L)
180 I 0 o Lgand 05555 ie ol slae 5 a0 sl sds ! (angle:int)

A D

R ples

AnalogSpeedometer Gm\ V": Cad sl A dladl A t.f Ll (,_M;)\ ° )

LSyl iie w2 a8 Sy (5-3 2]l LSI) Observer Pattern 431 3
& <1 e AnalogSpeedometer C)"H - Jeldl e Losls 1 asladl
ol and i OF o cilpedl oo Ll Lalidns S ¥ &l 5
.(697 L~ «B.Brueggeand A. H. Dutoit, 2003") S

Sealipdl Bl gy i sl B dadl Gl ks Ll ol @
. AnalogSpeedometer .35 L V.ﬂfd\ b ez gl

SolidBody Publisher
+body:Image . . - Subscriber
#direction +nolity() e
#position +subscribe(s:Subscriber) +updale()
#speed | +unsubscribe(s Subscnber PN

+getDirection()
+getPosition()
+gelSpeed|()

+updatePosition
InstrumentPanel i Instrument
I S E—

SpaceShuttle
+incrementSpeed()

+decrement Speed()
+lurnLeti() | |
+turnRight() Compass Speedometer GPS AnalogSpeedometer
+tireRocket()
+update +update() | +update() | +setAnglefangleint

ol % Ml AnalogSpeedometer &l g &_,.J| =5 bhz 1(5.3) JLal
e Koy Vg dealll o 2o 05

98



z=> 6-3 S B sas sl i diandl A @_A_H blis oy
g Lod> Ja! .vj\).a.” Laos r\b;:..ﬂl_g Asteroids 2 AnalogSpeedometer

oo oSl gl b e (s 33U L Ll e 1 oI55V
ot ae -l Instrument Cj'"'“ = 4o s AnalogSpeedometer

Observer Pattern

SolidBody Publisher
+body:Image + | Subscriber

#direction +notify()
#position +subscribe(s:Subscriber) +Update
| #speed | +unsubscribe(s:Subscriber)
+gelDirection()
+getPosition()
+gelSpeed()
+updatePosition

InstrumentPanel ¥ Instrument

e —— e
+incrementSpeed()
+decrementSpeed()
+urnLeft() :
+turnRight() AnalogSpeedometer |ﬂna|og$p§g_dometerﬁdagl‘er
fireRocket
* 0 +setAngle{angle:int) | +update()

Gdas 35 b e AnalogSpeedometer &,J\ o J& oo 1(623) JKai
sl L

% :SpaceShuttle - I"; AnalogSpeedometer | :Analog
Piayer ]_ﬁgnqpyer [Spaceshuttie | | adgpter |

I" B subscribe() )

L}
L}
ress up ke
o P&y ﬁincremenGpeed()

change speed

notify()
> update()

getSpeed()

= compute angle

selAngle()

L L L LJ L]
L} . ] i

Serrlincdl 2 gl s gy 5 A1 ool Ay s B2 2 (723) Ut
Adapter Pattern dawl ¢ ca.\l‘ AnalogSpeedometer J

99



Sl b g s sall Bl Ay Ll Walass 73 IS0 oy

& 3 <is ¢» AnalogSpeedometerAdapter Cj’“ﬂ el e é:ﬂt.:“.l.”

ool éi x5 e () update ddes)l sleaa 2y casladl 45 Wl

s ¢Sl e BB Ze ) O update Ll o s LS )
RUESTIRN ol <> Ul Analog Speedometer i JI slial & ) 31

Adapter Pattern i Zcb." el 723
{5 5oll Adapter Pattern LUSS dlos Gl o5& ‘@\J'H el B
Ll I e atl) e 1 5 55 S s 63 ] 3

< http://$Asteroids/3_AdapterPatternExercise/downloads >

s>l | AnalogSpeedometer.java _cowwod! Bl> & il Ll il

Sl Lol ij\ Ll .é).l;tzj\ Lol slae e Gams L}_:M legacysystem

las yay JPanel C)”H o s = Joxd Speedometer 5 bl de )
. InstumentsPanel Lfé\]i.?J\ s snadl I Sl

public class InstrumentPanel extends JToolBar {
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public class AnalogSpeedometerAdapter extends Instrument {
private AnalogSpeedometer adaptee;

private int speed;

public AnalogSpeedometerAdapter (SpaceShuttle spaceshuttle,
AnalogSpeedometer analog_speedometer) {

super (spaceshuttle);

this.adaptee = analog_speedometer;

update ();

}

public void update () {

if (this.speed! = spaceshuttle.getSpeed ()) {

this.speed = spaceshuttle.getSpeed ();

double percent = 1.0d/(double) spaceshuttle.getMaximumSpeed ()
* (double) this.speed;

int angle = (int) ((double) adaptee.getMaxAngle () * percent);
this.adaptee.setAngle (angle);

}

}

}
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public class InstrumentPanel extends JToolBar {

private AnalogSpeedometer analogspeedometer;
private AnalogSpeedometerAdapter analogspeedometeradapter;

public InstrumentPanel (SpaceShuttle theSpaceShuttle) {

analogspeedometer = new AnalogSpeedometer ();

analogspeedometeradapter = new AnalogSpeedometerAdapter (spaceshut-
tle,

analogspeedometer);
theSpaceShuttle.subscribe (analogspeedometeradapter);
add (analogspeedometer);

ol oY) Jaad B © usld] el 8 3
NUNE f\bg_m» Referee ¢ 5ol 0550 SLSO S ad plas 5
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public SolidBody detectCollision (SolidBody solidbody1, SolidBody
solidbody?2) {

Point pl = GameBoard.getInstance ().convertPosition(
solidbody1.getPosition ());

Dimension d1 = solidbody1.getSize ();

Rectangle r1 = new Rectangle (p1, d1);

Point p2 = GameBoard.getInstance ().convertPosition(
solidbody?2.getPosition ());

Dimension d2 = solidbody2.getSize ();

Rectangle r2 = new Rectangle (p2, d2);

if (rl.intersects (12)) {

if (solidbody1 instanceof SpaceShuttle) {

return solidbodyl;

} else if (solidbody? instanceof SpaceShuttle) {

return solidbody?2;

} else if (solidbody1 instanceof Rocket) {

return solidbody?2;

} else if (solidbody? instanceof Rocket) {

return solidbodyl;

}else {

return null;

}

}

return null;

}

O detectCollision dlosld Lmes Il 5 aidl g slass sue Godasdl 1igd

Sl sted) e el 3L 2 e L g5 LY el as
£ ol pslatdl Aot aad sl o U3 ) DL LAl
Gidodr lddate BLs| Conall e (U3 dmnS Lie 4l asl 515 SolidBody

S| CN R WO v
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. Referee

private void moveSolidBodies () {

GameBoard gameBoard = GameBoard.getInstance ();
SolidBody[] solidbodies = gameBoard.getSolidBodies ();
int max_x = gameBoard.getSize ().width;

int max_y = gameBoard.getSize ().height;

for (inti = 0;1 < solidbodies.length; i+ +) {
solidbodies[i].updatePosition (max_x, max_y);

}

gameBoard.repaint ();

HashSet < SolidBody > crashedBodyCache = new HashSet < SolidBody > ();
for (int z = 0; z < solidbodies.length; z+ +) {
SolidBody solidbodyl = solidbodies[z];

if (crashedBodyCache.contains (solidbodyl)) {

continue;

}

for (inti = 0;1 < solidbodies.length; i+ +) {

SolidBody solidbody2 = solidbodies][i];

if (solidbodyl = = solidbody?2) {

continue;

¥
if (crashedBodyCache.contains (solidbody?2)) {
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continue;

}

boolean collision = detectCollision (solidbody1, solidbody?2);
if (collision) {

boolean isCrashed = solidbody]1.collide (solidbody?2);

60 TEACHING DESIGN PATTERNS

if (isCrashed) {

crashedBodyCache.add (solidbodyl);
GameBoard.getInstance ().removeSolidBody (solidbody1);
¥

isCrashed = solidbody?2.collide (solidbody1);

if (isCrashed) {

crashedBodyCache.add (solidbody1);
GameBoard.getInstance ().removeSolidBody (solidbody?);

}
}
}

¥
if (lgameBoard.hasSolidBody (gameBoard.getSpaceShuttle ())) {

stopGame ();

JOptionPane.showMessageDialog (null, "You lost the game in "

+ gameduration_in_seconds + " seconds!", "Information",
JOptionPane.INFORMATION_MESSAGE);

int index = (int) (Math.random () * (double) gameoverClips.size ());
AudioClip clip = (AudioClip) gameoverClips.get (index);

clip.play ();

initGame ();

} else if (GameBoard.getInstance ().getSolidBodies ().length = = 1) {
stopGame ();

JOptionPane.showMessageDialog (null,

"Congratulation, you won the game in "

+ gameduration_in_seconds + " seconds!",

"Information", JOptionPane. INFORMATION_MESSAGE);
initGame ();

}

¥
public boolean detectCollision (SolidBody solidbody1, SolidBody
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solidbody?2) {

Point pl = GameBoard.getInstance ().convertPosition
solidbody1.getPosition ());

Dimension d1 = solidbody!.getSize ();

Rectangle r1 = new Rectangle (p1, d1);

Point p2 = GameBoard.getInstance ().convertPosition
solidbody?2.getPosition ());

Dimension d2 = solidbody?2.getSize ();

Rectangle r2 = new Rectangle (p2, d2);

if (rl.intersects (12)) {

return true;

}else {

return false;

}

}
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public abstract class CollisionStrategy {

private SolidBody solidBody;

public void setSolidBody (SolidBody solidBody) {
this.solidBody = solidBody;

}

public SolidBody getSolidBody () {

return solidBody;

}

public abstract boolean collide (SolidBody opponent);
public abstract String getName ();

public String toString () {

return getName ();

}
}
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public abstract class SolidBody {

private CollisionStrategy collisionStrategy;
public SolidBody (Point position, int direction) {

setCollisionStrategy (new DefaultCollision ());
§

public boolean collide (SolidBody solidbody) {
return collisionStrategy.collide (solidbody);

}

public void setCollisionStrategy (CollisionStrategy
collisionStrategy) {

if (collisionStrategy = = null) {

throw new IllegalArgumentException’

"The given collision strategy is null.");

}

if (this.collisionStrategy! = null) {
this.collisionStrategy.setSolidBody (null);

}

this.collisionStrategy = collisionStrategy;
this.collisionStrategy.setSolidBody (this);

}

public CollisionStrategy getCollisionStrategy () {
return collisionStrategy:;

}
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public class SpaceShuttle3Credits extends
SpaceShuttleCollisionStrategy {

private int credits;

private long lastCrashInMillis;

public SpaceShuttle3Credits () {

super ();

credits = 3;

lastCrashInMillis = System.currentTimeMillis ();
}

public boolean collide (SolidBody opponent) {
boolean isCrashed = super.collide (opponent);
if (isCrashed && credits > 0) {

if ((System.current TimeMillis’
-lastCrashInMillis)/1000 > 3) {
lastCrashInMillis = System.currentTimeM illis ();
credits—;

}

return false;

}else {

return isCrashed;

}

}
public String getName () {

return "3 credits";
}
}
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1: public class Cart {

2: private Hashtable<String, Integer> items;

2: private int numTotItems;

3:

4 public Cart() {

5: itemns = new Hashtable<String, Integer>();
G: numTotltems = 0;

T: }

8:

9: public void addItem(String itemld, Integer quantity) {
10: items.put(itemld, quantity);

11: numTotltems+=quantity;

12: }

13:

14: public void removeltem(String itemld) {

15: Integer qt = getQuantity(itemld);

16: if (qt !'= null) {

17: numTotltems -= qt;

18: items.remove(itemld);

19: }

20: }

21:

22: public void updateltem(String itemlId, Integer quantity) {
23: if (getQuantity(itemld) != null) {

24: removeltem(itemld);

25: addltem(itemlId, quantity);

26: }

27: }

28:

29: public Integer getQuantity(String itemld) { return items.get(itemld); }
30:

31: public int getNumTotltems() { return numTotltems; }
32:

33 public boolean commit(Warehouse warehouse) {
34: Enumeration<String> itemlds = items.keys();
35: if (litemlds. hasMoreElements()) return true;
36:

3n: warehouse.beginTransaction();

38:

39: while(itemlIds. hasMoreElements()) {

40: String 1d = itemlds.nextElement();

41: if ('warehouse.isAvailable(id, items.get(id))) {
42: warehouse.abortTransaction();

43: return false;

44 }

45: }

46:

47! itemlds = items. keys();

48:

49: while(itemlds.hasMoreElements()) {

50: String id = itemlds.nextElement();

51: warehouse.remove(id, items.get(id));
52: }

53:

54: items = new Hashtable<String, Integer>();
55: numTotItems = 0;

56:

57: warehouse.commitTransaction();

58: return true;

59: }

60: }

Java a2 I &y ) Cart & pall U oo lihaie 1 (125) K
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updateltem(code, qt)
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getNumTotItems()
commit()
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type Cart

syntax

create: = Cart

addItem: Cart x String x Integer —+ Cart
removeltem: Cart x String — Cart
updateltem: Cart x String x Integer — Cart
getQuantity: Cart x String — Integer
getNumTotItems: Cart — Integer

commit: Cart — Cart

declare

C: Cart

x, y: Integer

s: String
semantics

: getQuantity(create, s) — 0

: getQuantity(addltem(C, s, x), s) — x

: getQuantity(addltem(C, t, x), s) — getQuantity(C, s)

: updateltem(create, s, x) —+ create

: updateltem(addltem(C, s, y), s, x) = addltem(C, s, x)

: updateltem(addItem(C, t, y), s, x) = addItem(updateltem(C, s, x), t, y)
: removeltem(create, s) — create

: removeltem(addItem(C, s, y), s) — removeltem(C, s)

: removeltem(addltem(C, t, y), s) — addltem(removeltem(C, s), t, y)

: getNumTotItems(create) — 0

: getNumTotItems(addltem(C, s, x)) =+ z+ getNumTotItems(removeltem(C, s))
: commit(C) — create
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Overengineered Architecture
Package Diagrams
Package(S)

Pair Programming
Parametric Tests

Parent

Parnas Law

Parnas Theory

Path Coverage
Peer-To-Peer

Php

Platform(S)
Polymorphism
Post-Condition
Postmortem Investigation
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Principle

Private
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Process(Es)

Product Line Architecture
Program Complexity
Program Understanding
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Quality
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Reengineering

417

50 &y sl

G skl Dlalez
o [~

skl ag )
ialall Sl LY
(’T

ook 05t
oL &k
FURIETR
g

PHP iz JI &2
ole Jlolas
JaY s
Y byl
Sud o b L slail

G b5



Refactoring

Reference Architectures

Reflection

Regression

Reliability

Remote Object Coordination
Remote Procedure Call (RPC)
Replication

Requirements

Resource Description Framework (Rdf)
Restoration

Retrospective Investigation
Reverse Engineering

Risks And Threats

Rmi Remote Method Invocation
Ruby

Run Time

Scalability

Scrum

Security

Semantic Grid

Semantic Web

Semantic Web Service

Separation of Concerns

Sequence Diagrams

Sequential

Service(S)

Service-Oriented Architecture (Soa)
Service-Oriented Architectures (SOA)
Service-Oriented Computing

Service-Oriented Middleware
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Service-Oriented Software Development
Simple Object Access Protocol (Soap)
Software

Software Architecture

Software Components

Software Composition

Software Costs

Software Development Process
Software Evolution

Software Process

Software Product Families
Software Visualization
Specializations

Specification
Specification-Based Techniques,
Specifications

Spiral

State(S)

State-Based Behavior Of
Statecharts

State-Dependent Behavior

Static

Static Type

Strategy Pattern

Structural

Structured Query Language (Sql)
Stub(S)

Subclass

Subscription

Superclass

Survey
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Systems

Tag

Tagging

Temporal Logic Specifications
Test Activities

Test Case(S)

Test Suites

Test-Driven Development
Testing

Theory

Time

Transition Coverage
Transition(S)

Translation Time

Tropos

Tuple-Space

Tuple-Space Systems
Types

Unified Modeling Language (Uml),
Unified Process (Up)
Uniform Resource

Universal Description, Discovery And

Integration (UDDI)
Url

Usability

Use Case

User Stories

Uses Dependency
Validity
Variable(S)

Verification
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Versioning

View(S)

Visibility

Visibility

Visualization

Waterfall

Web

Web Application Framework(S),

Web Application(S)

Web Engineering

Web Ontology Language (Owl)

Web Service Architecture (Wsa)

Web Service Definition Language (Wsdl)
Web Service Modeling Framework (Wsfm)
Web Service Modeling Ontology (Wsmo)
Web Service Modeling Ontology (Wsmo)
Web Service Resource Framework (Wsrf)
Web Service(S)

Web Services Description Language (Wsdl)
Wide-Mouthed Frog Protocol

Wiki Systems

Workflow Management System (Wfms)
Wrapper

Wrapping

Xml

XP Development Process
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