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SolidBody | Publisher
+body:Image
#direction +notify(}
#position +subscnbe(s.Subscriber) +update
#speed +unsubscribe{s:Subscriber) ZS
+getDirection()

+getPosition{)
+getSpeed()

Subscriber

| +updatePosihon
instrumentPanel % instrument
<>

SpaceShuttle ] +update(}
+incrementSpeed() '
+decrementSpead{)
+turnLeh{} { 1
+urnRight{) Comp Speedameter GPS
+fireRocket(}

| +updatel} +update(} +update(}

Observer Pattern 3 S| cpandaty (Ml o215 granai 1 (3.23) Y8l
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Obscrver Pattern 4 » Z"jlf.“ el 5.3

Observer (paaz; gl WS oamall Godas o L oy el S
G pheandt Jol gl Jugond i pind Ao cppedl Jamg JY) 1 jesll s Pattern
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. <http://3Asteroids/2 ObserverPatternExercise/downloads >
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Y- PSS Y Lilsudl 4a3 . SpaceShuttle E_J"‘U el oV e baue
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.4 gl methods JI BL2) i,k ¢ SpaceShuttle

public ¢lass SpaceShuttle extends SolidBody {
private ArrayList < SpaceShuttleSubscriber > subscribers;

public void incrementSpeed () {...}
public void decrementSpeed () {...}
public void tumRight () {...}
public void tumLeft () {...}

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 notifySpaceShutticSubscribers ()
{.}

}
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ublic interface SpaceShuttleSubscriber {
void update ();
}

deasd e Ul Gy 028l (5,220 Instrument g g2 0) Jony

£ s A o] (-..\_5-_:_....&_3| JPanel Q...ﬂ =y SpaceShuttle Subscriber

bt O oKy goms yenis Instrument g o} fon, . Swing 5 ol

gl Ol s oy Loladll 15l e ghas plo 2 Lo a1 ¢l Y

o glan o ,a) Lo gun; Swing U3 winad O ot sliaS Lo 4l

gl (patlas) clie i Ldie O update Lleall slodzul oy 48l
. SpaccShuttle

public abstract class Instrument extends JPanel implements
SpaceShuttleSubscriber {

protected SpaceShuttle spaceshuttle;

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

}

public abstract void update ();

}

«InstrumentPanel 4ay Lo g S| Swing oy 55 poiy J.‘a-T g Aad
LS sltny il go¥h eV wlti] o paall Ma Jons clgaV) poar (yauanyy
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public class InstrumentPanel extends JToolBar {

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

s¢tFloatable (false);

this.spaceshuttle = theSpaceShuttle;

speedometer = new Specdometer (theSpaceShuttle);
theSpaceShuttle.subscribe (speed ometer);

add (specdometer);

gps = new GPS (theSpaceShuttle);

theSpaceShuttle subscribe (gps);

add (gps);

S it Jo pigai 1523

il iy ¢ P ezl Jom o g A5V o gl L
<http://$A;teroids/ :ci‘,.a_ﬂ oo dalS Looes | s)jf:J|.J.i;,;J é.l:.‘.‘....?
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Lls O update Llenll sloazal o3 LlS' jaddl fodazs o 4d . i8S d5La4
IESY S

96



public class Compass extends Instrument {

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

super (spaceshuttle);

setLayout (new BorderLayout ());

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

public void update () {

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

}

}

private String getText (int direction) {

retumn "Direction: ! + direction;

}

}

)t Learaiy SpaceShuttle 5 LS, 25y syl Ul o008 (LU
. InstrumentPanel

public class InstrumentPanel extends JToolBar {

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

compass = new Compass (theSpaceShuttle);
theSpaceShuttle.subscribe (compass);
add (compass);
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s galt Adapter Pattern JalST Llas Gty pydi ¢l I o pecll B
3 padl O po el Limwa ) 5,0 i35 o Kasy Ma 63 il

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

Lol Il AnalogSpeedometerjava  awadl Ll p 40 als basl ual

shday olsdl E_J"” Laf g Bl Lo pudl shae e Ghaus L.:,.:.H legacysystem

Dlas say JPancl paill arwsi Ao fonsd Speedometer (g Ll 1ol
. InstumentsPanel i ol oo ginadl ) o

public class InstrumentPanel extends JToolBar {
public InstrumentPancl (SpaceShuttle theSpaceShuttle) {

analogspeedometer = new AnalogSpeedometer ();
add (analogspeedometer);

}

e Y g bl Zo i slie OF puna (Lalll Ldssy peand day
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ST daei pludiady el we (g Bl ol slde pas @
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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 AnalogSpecdometer ();

analogspeedometeradapter = new AnalogSpecdometerAdapter (spaceshut-
tle,

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

Lol ) Ll e ¢ el oy el 8 23
a8 Y g Referce poill 055y by I Lnd pllas 3
Referee gyl Bl cdie) 3,3 dny Jddkiiall ilall ploa V) Gy olesliasl
b g pblin Ldall ploaVi o B sioesy oY1 o e S
Lodeaadl dova,dl 3,808 g el - ) detectCollision g gd) i pudezey
5 o oS method JF eda U e ey ablill tpioad - 4N
J_.a..l_g_i'l F“""‘” CL,-J_._..J cL'LL._H Gido 13) L fol 4 S SolidBody
et . null Legil plo it oz ¢ ablishl Juasy o 0f Ll ¢SolidBody
Jusz) _ Rocket ‘SpaoeShuttle cAstroids oay — Jol pald Lo 2l ¢l PR
oy 3 TR A Zaaad) paliathl Lol jmd O Lpeandl pdasd 3] e
S SN bl 3] Ll T i (gl an abla Latie L3L240 45
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public SolidBody detectCollision (SolidBody solidbodyl, SolidBody
solidbody2) {

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

Dimension d1 = solidbodyl.getSize ();

Rectangle rl = new Rectangle (pl, d1);

Point p2 = GameBoard.getInstance ().convertPosition(
solidbody2.getPosition ());

Dimgension d2 = solidbody2.getSize ();

Rectangle r2 = new Rectangle (p2, d2);

if (rl.intersects (r2)) {

if (solidbody1 instanceof SpaceShuttle) {

retum solidbodyl;

} else if (solidbody?2 instanceof SpaceShuttle) {

retum solidbody?2;

} else if (solidbodyl instanceof Rocket) {

return solidbody?2;

} else if (solidbody2 instanceof Rocket) {

return solidbodyl;

}else {

retumn null;

}

}

retumn null;

}

O detectCollision Llanld Loes, Sl 5,080 g5 olan sue Gudasll iyl

Sy ptadl o dpbadl (P b S far e (535 LY Gl AN ano

gl pol pabuastl Lomttzal Hips exy clls ) BLS| LA slaze

ciduder oldbe BLs) coaall e (B3 iz Le 4l 40l il SolidBody
PO e e
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+ collide (body:SolidBody):boolean of the class SolidBody
Olbep Olowar ablas 13} LES] Referee Jo 0% c2ll3 o el
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. Referee

private void moveSolidBodies () {

Game¢Board gameBoard = GameBoard.getInstance ();
SolidBody[] solidbodies = gamcBoard.getSolidBodics ();
int max_x = gameBoard.getSize ().width;

int max_y = gameBoard.getSize (). height;

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

}

gameBoard.repaint ();

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

if (crashedBodyCache.contains (solidbodyl1)) {
continue;

}

for (inti = 0;i < solidbodics.length;i+ +) {
SolidBody solidbody2 = solidbodies]i];

if (solidbodyl = = solidbody2) {

continug;

}

if (crashedBodyCache.contains (solidbody2)) {
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continue;

}

boolean collision = detectCollision (solidbodyl, solidbody2);

if (collision) {

boolean isCrashed = solidbody1.collide (solidbody2);

60 TEACHING DESIGN PATTERNS

if (isCrashed) {

crashedBodyCache.add (solidbodyl);

GameBoard.getInstance ().removeSolidBody (solidbodyl);

}

isCrashed = solidbody2.collide (solidbodyl);

if (isCrashed) {

crashedBodyCache.add (solidbodyl);

GameBoard.getInstance ().removeSolidBody (solidbody?2);

}

}

}

}

if ({gameBoard.hasSolidBody (gamcBoard.getSpaceShuttle ())) {
stopGame ();

JOptionPane.showMessageDialog (null, "You lost the game in "
+ gameduration_in_seconds + " seconds!", "Information",
JOptionPanc 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) {
stopGamg ();

JOptionPane.showMessageDialog (null,

"Congratulation, you won the game in "

+ gameduration_in_seconds + " seconds!™,

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

}

}
public boolean detectCollision (SolidBody solidbody1, SolidBody
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solidbody2) {

Point pl = GameBoard.getInstance ().convertPosition
solidbodyl.getPosition {));

Dimension d1 = solidbodyl.getSize (J;

Rectangle r1 = new Rectangle (p1, d1);

Point p2 = GameBoard.getInstance ().convertPosition
solidbody2.getPosition {));

Dimension d2 = solidbody2.getSize (J;

Rectangle r2 = new Rectangle (p2, d2);

if {rl.intersects {(r2})) {

return true;

}else {

return false;

}

}

Godacl) Tady g ol Jabases 8 -3 S8 ol pbgendt b Jpenclt L2
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0555 Lakze SolidBody 4balt plua¥l Lolindl ShusY) orens (collide (...
viulas] () detectCollision imzll dles daws

adb B A3 ¢ 5N o pm il Loy

Referee SolidBody
+body:Image
+startGame() #direction
+slopGamed) #position
-moveSolidBodies() ” T T ™ #speed
-detectCaollision{}:boolean +getDirection()
+getPosition()
+getSpeed(}
+updatePosition()
+callide{body:SelidBody):boolean

]
SpaceShutile

Rocket Asteroid
+incremen Speed()
4}- +decrementSpeed(}
[ 1 +urnlLelt{}
+turnBRighi{)
BigAsteroid SmallAstercid +hirefocket()

U6 SN pathyy ¢ usel A il il s UML il Jakit : (8 = 3) S8
rry ML |
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SolidBody E_J"'” dons o e ciStaedl raL..a.:.!'l Lol el danny olsdl
SolidBody ¢ yd iy me b oo 20t poudl (Referee ] doaozll dovpnd
44} . setCollisionStrategy (...) Ldondt ol o doazlt 5,2 et o Rty A3y
LT 2l ol Lad,ass e g.]n_n.':' g..“.]'l getName ():String Z—:—I—a—l—” s s
teest o OV AJl palianhl Lol md b pad pusetis gl paliacll
o2l Judad 098 oe Byl palial el tud falzl OLSG 4SS Ll

.SolidBody s Referee
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<http://SAsteroids/4 StrategyPattemnExercise/ | C; el e Lelies oS
downloads >
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& Al Q_._N LoV s e il o5 collisionstrategies i joe - b
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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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setSolidBody (...) ideadl eleazud o= etz iy E-l:,-J.:...-\' Za 3|
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. SolidBody

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 Illegal Argument Exception’

"The given collision strategy is null.");

}

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

}

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

}

public CollisionStrategy getCollisionStrategy () {
retumn 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 = Systemn.currentTimeMillis ();
credits—;

}

retum false;

}else {

retumn isCrashed;

}

}

public String getName () {

returm M3 credits;

}

}
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commit{)
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type Cart
syntax
create: —+ Cart
addltem: Cart x String x Integer = Cart
removeltem: Cart x String — Cart
updateltem: Cart x String x Integer — Cart
getQuantity: Cart x String — Integer
getNumTotltems: Cart — Integer
commit: Cart — Cart
declare
C: Cart
x, y: Integer
s: String
semantics
: getQuantity(create, s) = 0
: getQuantity(addltem(C, s, x), 5) = x
: getQuantity(addliem(C, t, x), s) — getQuantity(C, s)
: updateltem(create, s, x) -+ create
. updateltem(addltem(C, s, y), 5, x} - addltem(C, s, x)
: updateltem(addltem(C, t, y), &, x) — addItem({updateltem(C, 5, x), t, ¥}
i removeltem{create, s) — create
: removeltem(addltem(C, s, ), s) — removeltem(C, s)
: removeltem(additem(C, t, ¥}, s) — addltem{removeltem(C, s), t, ¥}
: getNumTotltems{create) —+ G
11: getNumTotltems{addItem(C, s, x)} =+ z+ getNumTotltems(removeltem{C, s))
12: commit(C} — create
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MF

EI

Agent-Oriented Software Engineering
Service-Oriented Architecture
Model-Driven Architecture

Web Services Architecture

Open Grid Service Architecture
Service-Oriented Software Engineering
Distributed Problem Solving

Contract Net Protocol

Foundation for Intelligent Physical Agents
MOCDEL-DRIVEN ARCHITECTURE
Web Service Resource Framework

Web Services Description Language
finite state machine

Unified Modeling Language

Adaptive Software Development
eXtreme Programming

Dynamic Systems Development Method
Fitness of Investment goals ()

Project Management (PM)

Multiview Framework (MF)

empirical investigations = (EI)
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GQM
QF

TIE

EM

RE
CORBA

MLOC
OWL
RDF
WSFM
WSMO
OCL
CSP
CCFG
JIGs
WAP
CaGI
RPC

WHATWG Web Hypertext Application Technology

BPEL
UDDI

WSDL
RHDB
SV3iD

Goal Question Metrics
Quick Fix

Tterative Enhancements
Extraordinary Maintenance
Reverse Engineering

Common Object Request Broker
Architecture

Million Lines of Code

Web Ontology Language
Resource Description Framework
Web service Modeling Framework
Web service Modeling Ontology
Object Constraint Language
communicating sequential processes
Class Control Flow Graph
JavaInterclass Graphs

Wireless Application Protocol
(common gateway interface

remote procedure call

Working Group

Business Process Execution Language

Universal Description, Discovery and

Integration (UDDI
Web Service Definition Language
release history database

Source Viewer 3D
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Abstract

Abstract Data Type
Abstractions

Acceptance Test
Accessability
Activerecord

Activity Diagrams
Adapter Pattern
Adaptive Software Development (Asd)
Agent(S)
Agent-Oriented Methods

Agent-Oriented Software Engineering (Aose)

Agent-Oriented Software Life Cycle
Apggregation

Agile

Agile Manifesto

Agile Methods

Agile Modelling

Algebraic Specifications
Alternative Hypothesis

Analysis

Analysis Activities
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And Validation

Applications

Architecture Slices

Architecture(S)

Assessment And Improvements
Association

Association-End Multiplicity Coverage
Automatic Generation Of

Binding

Blog Systems

Boundary Interior Loop Coverage
Broker

Browser

Business Change

Buasiness Process Execution Language (Bpel)
CASE Tool(S)

Cause Construct

CGI (Common Gateway Interface)
Change Coupling

Choreographed

Choreography.

Class Attribute Coverage

Class Control Flow Graph (Ccfg)
Class Diagrams

Class(Es)

Client-Server

COCOMO Model

Code-Based

Collaboration Diagrams
Collaborative

Collaborative Tagging Systems
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Collection Coverage
Commonality
Communicating Sequential Processes (Csp)
Compatibility
Component(S)
Composition(S)
Compositional Product Family Approach
Compound
Conchusion
Concurrency
Condition Coverage
Conjecture

Construct

Congumer
Context-Aware
Contract Net Protocol (Cnp)
Coordination
Coordination Relation
Corba

Cots

Coupling

Coverage Criteria
Criteria

Crystal Family

Cwvs

Cyclomatic Number
Data Flow (DF)
Deployment

Design

Design For Change
Design Pattern(S)
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Exogenous Control

Experience Factory (Ef)
Experiment/Controlled Experiment
Experimental Subjects
Explorative Investigation
External

Extreme Programming (XP)
Fault(S)

Feature Evolution

Final

Finite State Machine(S) (Fsms)
Firewalls

Formal Specifications

Foundation For Intelligent Physical Agents

(FIPA)
Fractal

Framework(S)

Full Predicate Coverage

Gaia

Generalization Coverage
Generalization Criterion

Generic

Global Coordination Space (Ges)
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Goal Question Metrics (Ggm)
Graphical

Grid

Grid Agents

Grid Services

Grid Services Architecture (Gsa)
Gui
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Halstead Intelligent Content
Halstead Mental Effort
Halstead Program Difficulty
Heuristic

Hierarchy Of

Himl

Https

Hypertext

Hypothesis

Identifier

Identifier (URT)

TEEE Standard
Implementation

In Vitro

In Vivo

Information Hiding
Inheritance

Inheritance Dependency
Initial

Initialization

Integration
Integration-Centric Approach
Integration-Orented Approach
Interclass

Interface

Internal

Interoperability
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Invariant

Invocation

IRS-IIT
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Tterative

J2ee

Java RMI

Jini

Kiviat Diagrams
Knowledge Sources (Kss)
Languages

Law

Lean Management
Legacy

Lifeline

Link(S)
Localization Of
Location-Aware
Maintainability
Maintenance

Management

Mccabe Cyclomatic Complexity

Measure(S)
Mechanisms

Message Paths Coverage
Message(S)

Metaphors

Method(S)

Metric(S)
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Model View Controller (Mvc)

IS-A &%e

WIS Le s

(J2EE) Bl 2y o ) oliodat Jos 5lof
(Java) o el das e Ll elouzd
o301 il o] (TN 3.3 228
L (Kiviat) collaki

G all jolae

<l

RYuE

Lean iumgie 5,0

S

ol L

Lyly, /A,

NECENUEA S (PERFIR A T PP
5 e 81550

Sleall AL

Slee

3,la}

Ll s ) IS ol
e [ olda

<Al

Dl N eyl Ll

Pl /AL,

<5l

elles fell /oo b

(a1 Jlina) ulie

)

o5

ekl

gl st

ool o Tl (Sl



Model(8)

Model-Driven Architectures
Modularity

Module(S)

Multi-Agent Architectures

Multiple Evolution Metrics
Multi-Tier

Networked Systems

Nonparametric Tests

Null Hypothesis

Object Constraint Language (OCL)
Object Diagrams

Object(S)

Object-Relational Mapping
Observation(S)

Observer Pattern

Of Module

Of Service
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Off-The-Shelf Components
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Open Source Software
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Overengineered Architecture
Package Diagrams
Package(S)

Pair Programming
Parametric Tests

Parent

Pamas Law

Pamas Theory

Path Coverage
Peer-To-Peer

Php

Platform(S)
Polymorphism
Post-Condition
Postmortem Investigation
Pre-Condition

Principle

Private

Process Calculations (T)
Process(Es)

Product Line Architecture
Program Complexity
Program Understanding
Project Investigation
Provider

Public

Publish-Subscribe
Publish-Subscribe Systems
Quality

Recovering

Reengineering
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Refactoring

Reference Architectures

Reflection

Repression

Reliability

Remote Object Coordination
Remote Procedure Call (RPC)
Replication

Requirements

Resource Description Framework (Rdf)
Restoration

Retrospective Investigation
Reverse Engineering

Rigks 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-Criented 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)

Ul

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 (Wamo)
Web Service Modeling Ontology (Wamo)
Web Service Resource Framework (Wasrf)
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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