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Design Patterns: The Tale

 An architect : Christopher Alexander * has developed the
idea to identify objects given:

“A solution to a problem in a context”

e To define pattern, it is to give why and how building each
solution.

1“Timeless way of building”, 1979.



Design Patterns

e A book written by the Gang of Four (GoF) : Gamma Erich
(PhD thesis), Richard Helm, Ralph Johnson and John
Vlissides (1995).

e A new “culture” in programming community.

e Patterns are devices that allow programs to share
knowledge about their design. In our daily programming,
we encounter many problems that have occurred , and
will occur again .

e Patterns design object which often do not exist as
entities into the human cognitive system



Design Patterns

¢ We need museum where we can look at “the best
programming solutions”

e Doug Lea:
Why bother writing patterns that just boil down to advice
my grandmother would give me?
Because some patterns are so good and useful that even
your grandmother knows them. Writing them down makes
the context, value and implications of the advice clearer
than your grandmother probably did.
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Just a break - Model View Controller

e G. Krasner et S. Pope (1988) - A cookbook for using the
model-view controller user interface paradigm in
SmallTalk-80 - J. of OOP

e Model of data : the application
e Representation of the model, ex : screen printing
e Control : definition of the protocol. subscribe/notify. Each
time data change, model notifies views.
¢ MVC separate view and model to improve flexibility and
re-usability. One model can support several views.

e MVC allows to modify an object response without to modify
its view with an encapsulation of the responses into a
controller.



Design patterns: the catalog

e 23 design patterns classified in 3 groups following their
role

Creational Structuration  Behavioral

AbstractFactory Adapter, Bridge Interpreter, Command
Factory Composite, Chain of Responsibility
Builder Facade, Proxy lIterator, Mediator,Template
Prototype Flyweight Memento, Observer

Singleton Decorator State, Strategy, Visitor




Creating object

e Example: Singleton
e A singleton is a class which produce only one instance, and
this class is accessible from everywhere.
e For that, it is forbidden to build a new instance with the new
operator.
e Solution is to put the constructor pri vat e.
e But now, how to get an instance of this class?



UML Schema for Singleton

Singleton i I I
instance e
L I if{instance == null)
i i e el | -
ingl e!cm getinstance() instance = new Singleton();
operations return instance;
getter and setter methods




Java Code

public class O assicSingleton {
private static C assicSingleton instance = null;

protected O assicSingleton() {
/1 Exists only to defeat instantiation.

public static O assicSingleton getlnstance() {
if(instance == null) {
instance = new Cl assi cSingleton();

return instance;



Creating object

e Example: Prototype
e Prototype pattern allows you to create exact copies without
knowledge about their types.
e Itis an extension of the constructor by copy which permits
to use polymorphism.
e Using: automatic creation of classes and cloning objects.



UML Schema
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Abstract Factory and Factory

e Abstract factory : creating families of linked or interacting
objects without specifications of their concrete classes.

e Factory : allows to delegate the instantiation of objects to
the sub-classes.



UML Schema
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Java Code

abstract class QU Factory {
public static GU Factory getFactory() {
int sys = readFronConfigFile("CS_TYPE");
if (sys == 0) {
return new WnFactory();
} else {
return new OSXFactory();
}

public abstract Button createButton();

class WnFactory extends GU Factory {
public Button createButton() {
return new WnButton();
}

}
cl ass OSXFactory extends GU Factory {
public Button createButton() {
return new OSXButton();



Java Code

abstract class Button {
public abstract void paint();

class WnButton extends Button {
public void paint() {
Systemout.printIn("lI’ma WnButton: ");

}
class OSXButton extends Button {
public void paint() {
Systemout. printlIn("l’man OSXButton: ");
}

public class Application {
public static void main(String[] args) {
GUl Factory factory = GUl Factory. get Factory();
Button button = factory.createButton();
button. paint();



Builder

e This pattern is used when the creation of an object is
complex and does not depend on the elements which
compose it.
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[ xx

Java Code

"Product” */

class Pizza

1 xx

private String dough = "";
private String sauce =

private String topping =

public void setDough(String dough)

{ this.dough = dough;

public void setSauce(String sauce)

{ this.sauce = sauce; }

public void setToppi ng(String topping)
{ this.topping = topping; }

"Abstract Builder" /

abstract class PizzaBuil der

{

protected Pizza pizza;

public Pizza getPizza()
{

return pizza;
}
public void createNewPi zzaPr oduct ()

pi zza = new Pizza();
}
public abstract void buil dDough();
public abstract void buil dSauce();
public abstract void buil dTopping();



Java Code

/** "ConcreteBuilder" =/
cl ass Hawai i anPi zzaBui | der extends Pi zzaBui | der

¢ public void buil dDough()
pi zza. set Dough("cross");
Lubl ic void buil dSauce()
¢ pi zza. set Sauce("m 1 d");
Lubl ic void buil dToppi ng()
pi zza. set Toppi ng(" ham+pi neappl e") ;
}

/** "ConcreteBuilder" =/
class SpicyPi zzaBui | der extends PizzaBuil der

public void buil dDough()
{
pi zza. set Dough(" pan baked");
}
public void buildSauce()

pi zza. set Sauce("hot");



"Director" =/

cl ass Cook

Java Code

private PizzaBuil der pizzaBuilder;
public void setPizzaBuil der (Pi zzaBui | der pb)

pi zzaBui | der

= pb;

}
public Pizza getPizza()

return pizzaBuil der. getPizza();

public void constructPizza()

[ xx
{
{
{
}
}

pi zzaBui | der.
pi zzaBui | der.
pi zzaBui | der.
pi zzaBui | der.

/+x A given type of

cl ass Bui |l der Exanpl e

public static voi

{

creat eNewPi zzaPr oduct () ;
bui | dDough() ;

bui | dSauce();

bui | dToppi ng() ;

pi zza being constructed. */

d main(String[] args)

Cook cook = new Cook();

Pi zzaBui | der
Pi zzaBui | der

hawai i anPi zzaBui | der = new Hawai i anPi zzaBui | der () ;
spi cyPi zzaBui | der = new Spi cyPi zzaBui | der () ;

cook. set Pi zzaBui | der ( hawai i anPi zzaBui | der );
cook. construct Pi zza() ;
Pi zza pizza = cook. get Pi zza();



Structural Design Patterns

e They are dedicated to problems for coupling objects and
code structure.

e They prefer to create new way to compose objects rather
than to multiply interfaces.



Composite

e Goal : representation of tree structures, or recursive
composition.

e Advantages : to be able to treat in the same way one
object and a collection of objects.
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Facade

e The goal is to give the same interface to a sub-system
composed of several interfaces and objects with
complexes interactions.

e Typically, f acade can response to the user who calls
methods belonging to several objects of the sub-system.

¢ In this case he user calls f acade methods without any
attention for the work makes by the sub-system.



Fagade

[FrequeteA)
[+requeteB()

UML Schema
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Java Code

/** Facade */
class Userfriendl yDate
{
Cal endar cal = Cal endar. getlnstance();
Si npl eDat eFor mat sdf = new Si npl eDat eFor mat ("yyyy- Mt dd") ;

public Userfriendl yDate (String isodate_ynd) throws ParseException {
Date date = sdf.parse(isodate_ynd);
cal . setTime(date);

}

public void addDays (int days) {
cal . add (Cal endar. DAY_OF_MONTH, days);

public String toString() {
return sdf.format(cal.getTine());
}

[x% "Cient" x/
cl ass FacadePattern

public static void nmain(String[] args) throws ParseException

Userfriendl yDate d = new Userfriendl yDat e("1980-08-20");
Systemout.println ("Date: " + d.toString());

d. addDays( 20) ;

Systemout.println ("20 days after: " + d.toString());



Decorator

e Decorator : dynamically add characteristics (or behaviors)
to an object (a class). Example: window manager
attributes.

[ Component |
+0Operation() :void s

."\ i

Decorator
+DoSomething() :void
+Decorator(Companent : vaid) void

SR

+0peration() :void

ConcreteDecoratorB
+DoStuff() :void ‘

oncreteDecoratorA |

+DoStuff() :void



Java Code

interface Wndow {
public void draw(); // draws the W ndow
public String getDescription(); // returns a description of the Wndow

}

class Sinpl eW ndow i npl ements W ndow {
public void draw() {
/1 draw wi ndow

}

public String getDescription() {
return "sinple w ndow';

}

}

abstract class W ndowDecorator inplenents W ndow {
protected W ndow decor at edW ndow;,
public W ndowDecor ator (W ndow decor at edW ndow) {
this. decorat edW ndow = decor at edW ndow;,
}



Java Code

class Vertical Scrol | Bar Decor at or extends W ndowDecor at or {
public Vertical Scrol | Bar Decorator (W ndow decor at edW ndow) {
super (decor at edW ndow) ;

}

public void draw() {
drawVertical Scrol | Bar () ;
decor at edW ndow. draw( ) ;

}
private void drawertical Scrol | Bar () {
/1 draw the vertical scrollbar

}
public String getDescription() {

return decorat edW ndow. get Description() + ", including vertical scrollbars";
}

}

class Horizontal Scrol | Bar Decor at or ext ends W ndowDecor at or {
public Horizontal Scrol | Bar Decor at or (W ndow decor at edW ndow) {
super (decor at edW ndow) ;

}

public void draw() {
drawHor i zont al Scrol | Bar () ;
decor at edW ndow. draw() ;

}

private void drawHori zontal Scrol | Bar () {
/1 draw the horizontal scrollbar

}
public String getDescription() {

return decorat edW ndow. get Description() + ", including horizontal scrollbars";
}



Java Code

public class DecoratedW ndowTest {
public static void main(String[] args) {
/1l create a decorated Wndow with horizontal and vertical scrollbars
W ndow decor at edW ndow = new Hori zont al Scrol | Bar Decor at or (
new Vertical Scrol | Bar Decor at or (new Si npl eW ndow()));

/1 print the Wndow s description
Syst em out . printl n(decor at edW ndow. get Descri ption());



Adapter

e Adapter : convert interface of a class to another one to
response to the client expectations, by composition or by
multiple inheritance.

e the adapter contains an instance of the class it wraps. In
this situation, the adapter makes calls to the instance of
the wrapped object

Adapteel AdapteeN

+methadl () +methodN( )

‘l“_l_‘l“

Client > Adaptor

+adaptor: Adaptor +methoda ()~

+dowark { ) \
s methodl():

adaptor. methodA () v

v methodNi):




Java Code

public class Battery

{
private | Chargeabl e phone;
private const int voltage = 10;
public void branchCel | ul ar (I Chargeabl e cel | ul ar)
Consol e. WiteLine("Cellular branch ");
this. phone = cellular;
t hi s. phone. | oad(vol t age);
}
}

public interface | Chargeable

/+ methode called to charg cellular
param name="vol ts" battery voltage */
void | oad(int volts);



Java Code

public class TestCellular inplenments |Chargeabl e
public void | oad(int volts)

Consol e. WiteLine("test Portable |oading");
Consol e. WiteLine("voltage: {0}", volts.ToString());
}

public class SonneEricSonneCel | ul ar

/1 only 10 volts
public void | oadCel lul ar(int volts)

Consol e. WiteLine("Cellular SonneEricSonne | oading");
Consol e. WiteLine("voltage: {0}", volts.ToString());
}

public class SanBaoul eCel | ul ar

/1 only 5 volts
public void | oadCel | ul ar (i nt volts)

Consol e. WiteLine("Cellular SanBaoul e in charge");
Consol e. WiteLine("voltage: {0}", volts.ToString());



Java Code

public class Adapter SonneEri cSonne i npl ements | Char geabl e
{

private Portabl eSonneEri cSonne phone;
publ i ¢ Adapt er SonneEri cSonne( Port abl eSonneEri cSonne cel | ul ar)

this. phone = cellular;

public void | oad(int volts)

thi s. phone. | oadCel | ul ar (vol ts);
}

public class Adapter SanBaoul e i npl enments | Char geabl e

{
private Cel | ul ar SanSaoul e phone;
publ i ¢ Adapt er SanSaoul e( Cel | ul ar SanBaoul e cel | ul ar)

{

this. phone = cellular;
public void | oad(int volts)
{

int newoltage = volts >5 ? 5 : volts ;

thi s. phone. | oadCel | ul ar (newvol t age) ;



static void Main(string[] args)
Battery battery = new Battery();
[hxkxkxnntnrhxkxirtxt Cell Ul Ar SONNEET i CSONNE # % % % %k %k kk kk 54k 4k %k x4k [
Cel | ul ar SonneEri cSonne cel | ul ar Sonne = new Cel | ul ar SonneEri cSonne() ;
Adapt er SonneEr i cSonne adapat er Sonne = new Adapt er SonneEri cSonne(cel | ul ar Sonne) ;
battery. branchCel | ul ar (adapat er Sonne) ;
Consol e. WiteLine();
[rxknnnnnnnskxknknrsrsr Cel | Ul Ar SANMBAOUI % # % % %% % %k %k %k kk k% k% k% k% k k% k[
Cel | ul ar Sanaoul e cel | ul ar Sam = new Cel | ul ar SanfSaoul e() ;
Adapt er SanfSaoul e adapat er Sam = new Adapt er SanSaoul e(cel | ul ar San) ;
battery. branchCel | ul ar (adapat er Sanm ;

Consol e. ReadLi ne();



Proxy

e A Proxy is a class substituted to another one, it is an
interface to this class.

¢ A specific Pr oxy is dedicated to only one class.

e Using : use of multiple copies of a complex object. Only
one complex object is created and multiple instances of
Pr oxy objects are created, all of which contain a reference
to the single original complex object. Any operations
performed on the proxies are forwarded to the original
object.



UML Schema

Client <=interfaces=
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Java Code

interface I mage {
public void displayl nage();
}

class Real I mage inpl enents | mage {
private String fil enane;
public Real Image(String fil ename) {
this.filename = fil enane;
| oadl mageFr onDi sk() ;
}

private void | oadl mageFronDi sk() {
System out. println("Loadi ng "+fil enane);
}

public void displayl mage()
{ Systemout.println("Displaying "+filenane); }
}

class Proxyl nage inplenents | mage {
private String fil enane;
private | mage inage;

public Proxylmage(String filename) { this.filenane = filenane; }
public void displayl nage() {
if (image == null) {
i mge = new Real | nage(filenane); // load only on demand
}

i mage. di spl ayl mage() ;



Java Code

class ProxyExanple {
public static void nmain(String[] args) {

ArraylLi
mages.
mages.
mages.

mages.
mages.
mages.

st <l mage> i mages = new ArrayLi st<lmage>();

add( new Proxyl mage("H Res_10MB_Photol") );
add( new Proxyl mage("H Res_10MB_Phot 02") );
add( new Proxyl mage("H Res_10MB_Phot 03") );

get (0). di spl ayl mage();
get (1).displayl mage();
get (0). di spl ayl mage();



Behavioral Patterns

Two kinds of patterns
¢ Patterns oriented classes which use inheritance and
polymorphism to describe algoritms and treatments flux.

e Patterns oriented objects which describe interactions in
group of objects to make treatments cannot be made by
only one. They use composition.



Observer

¢ Allows to define dependency between several objects, so
when one of them (the subject) change its state the other
ones (observers) can advertise immediately.

e Using : when an object must notify something to objects
without knowing nothing about these objects.

e Example : data in a spreadsheet visualized with graphics,
When the data change all graphics must be updated
without any dependence been build between these objects.



Schema UML
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Java Code

public interface Subject {

public void register(Cbserver obj);
public void unregister(Coserver obj);

/'l method to notify observers of change
public void notifyQbservers();

//method to get updates from subject
public Object getUpdate(Cbserver obj);

}

public interface Observer {

//method to update the observer, used by subject
public void update();

/lattach with subject to observe
public void set Subj ect (Subject sub);
}



Java Code

public class MyTopic inplenents Subject {
private List<Observer> observers;
private String nessage;
private bool ean changed;
private final Object MJTEX= new Object();
public MyTopic(){
t his. observers=new ArrayList<>();

public void register(Cbserver obj) {
if(obj == null) throw new Nul | Poi nter Exception("Null Cbserver");
synchroni zed ( MUTEX)
if(!observers.contains(obj)) observers.add(obj);

}

public void unregister(Cbserver obj) {
synchroni zed (MJTEX) {
observers. renove(obj);
}
}
public void notifyQbservers() {
Li st <Cbserver > observersLocal = null;
/lsynchronization is used to make sure any observer registered
/lafter message is received is not notified
synchroni zed (MJTEX) {
if (!changed)
return;
observersLocal = new Arraylist<>(this.observers);
t hi s. changed=f al se;

}
for (Cbserver obj : observersLocal) {
obj . update();



Java Code

public Object getUpdate(CObserver obj) {
return this.nmessage;

public void postMessage(String nmsg){
System out. println("Message Posted to Topic:"+nmsg);
t hi s. nessage=nsg;
t hi s. changed=tr ue;
notifyGQbservers();

}
public class MyTopi cSubscriber inplenments Cbserver {

private String name;
private Subject topic;

public MyTopi cSubscriber(String nm{
t hi s. nanme=nm
}

@verride

public void update() {
String neg = (String) topic.getUpdate(this);
if(msg == null){

System out. println(name+":: No new nessage");
}el se
System out . println(name+":: Consum ng nmessage:: " +nsg);
@verride

public void set Subj ect (Subject sub) {
this.topic=sub;
}



Java Code

public class ObserverPatternTest {

public static void nain(String[] args) {
/'l create subject
MyTopi c topic = new MyTopic();

/lcreate observers

Observer obj 1 new MyTopi cSubscri ber (" Ooj 1")
Observer obj 2 new MyTopi cSubscri ber (" oj 2")
Observer obj 3 new MyTopi cSubscri ber (" oj 3")

/lregister observers to the subject
topic.register(obj1);
topic.register(obj2);
topic.register(obj3);

/lattach observer to subject
obj 1. set Subj ect (topic);
obj 2. set Subj ect (topic);
obj 3. set Subj ect (topic);

/lcheck if any update is available
obj 1. update();

/I now send nmessage to subject
topi c. post Message(" New Message") ;



Visitor

e Goal : allows to add treatments to a class without modify it.
e Using :
¢ ElementA and ElementB classes are subclasses of
ElementAbstract, and we want to add specific
functionalities to each other without lost advantage of a
well-defined common interface and of the polymorphism.
e No modification of ElementA and ElementB classes but
creation of virtual method Accept(Visitor),
e Visitor is the object that allows you to make the treatment.
e Creation of a VisitorAbstract class with two methods
visitElementA(ElementA) and visitElementB(ElementB). So
it is possible to create Visitor subclasses which redefine
these methods.



Schema UML
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Java Code

public interface ConputerPart {
public void accept (ConputerPartVisitor computerPartVisitor);

}
public class Keyboard inplements ConputerPart {

@verride
public void accept (ConputerPartVisitor computerPartVisitor) {
conputerPartVisitor.visit(this);

}

}
public class Mnitor inplenents ConputerPart {

@verride
public void accept(ConputerPartVisitor conmputerPartVisitor) {
conputerPartVisitor.visit(this);
}
}

public class Muse inplenents ConputerPart {

@verride
public void accept(ConputerPartVisitor computerPartVisitor) {
conputerPartVisitor.visit(this);



Java Code

public interface ConputerPartVisitor {
public void visit(Conputer conputer);
public void visit(Muse nouse);
public void visit(Keyboard keyboard);
public void visit(Mnitor nonitor);

}

public class ConputerPartDisplayVisitor inplements ConputerPartVisitor {

@verride
public void visit(Conputer conputer) {
Systemout. println("Di splaying Conputer.");

@verride
public void visit(Muse nouse) {

System out. println("Displaying Muse.");
}

@verride
public void visit(Keyboard keyboard) {

System out. println("Di splaying Keyboard.");
}

@verride

public void visit(Mnitor nonitor) {
Systemout . println("Displaying Mnitor.");

}



Java Code

public class Conputer inplements ConputerPart {
ConputerPart[] parts;

public Conputer(){
parts = new ConputerPart[] {new Muse(), new Keyboard(), new Mnitor()};
}

@verride
public void accept(ConputerPartVisitor conmputerPartVisitor) {
for (int i =0; i < parts.length; i++) {
parts[i].accept(conputerPartVisitor);

conputerPartVisitor.visit(this);

}

public class VisitorPatternDeno {
public static void nain(String[] args) {

Conput er Part conputer = new Conputer();
conput er. accept (new Conput er Part Di spl ayVisitor());



Strategy and Bridge

e Strat egy is used for dynamic swap between algorithms
at runtime. With St r at egy it is possible to define family of
functions. This pattern is invisible in language with
first-class functions like Python.

e Bri dge separate the interface from the implementation.
So implementation can vary independently. The two
hierarchy can be updated separately.



Strategy vs Bridge
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e The bridge and Strategy schemas are the same = What is
the differences between the two?

e Bridge pattern is meant for structure whereas the Strategy
is meant for behavior.




Strategie - Java Code

public interface Paynent Strategy {

public void pay(int anmount);

}
public class CreditCardStrategy inplements Paynment Strategy {

private String nane;

private String cardNunber;
private String cvv;

private String dateCf Expiry;

public CreditCardStrategy(String nm String ccNum String cvv, String expiryDate){
t hi s. name=nm
t hi s. cardNunmber =ccNum
this.cvv=cvy;
t hi s. dat eOf Expi ry=expi ryDat e;

}
@verride
public void pay(int anount) {
Systemout . println(amount +" paid with credit/debit card");
}



Java Code

public class Paypal Strategy inplenments Paynent Strategy {
private String emailld;
private String password;
public Paypal Strategy(String email, String pwd){
this.emailld=email;
t hi s. passwor d=pwd;

public void pay(int anount) {
Systemout. println(amount + " paid using Paypal.");

}

public class Item{
private String upcCode;
private int price;
public Iten(String upc, int cost){
t hi s. upcCode=upc;
this.price=cost;

public String getUpcCode() {
return upcCode;
}

public int getPrice() {
return price;
}



Java Code

public class ShoppingCart {
List<lten> itemns;

public ShoppingCart () {
this.items=new ArrayList<ltenp();
}

public void addlten(ltemiten){
this.itens.add(iten);
}

public void renovelten(ltemiten){
this.items.remove(item;

}
public int calculateTotal (){
int sum= 0;
for(ltemitem: itens){
sum += itemgetPrice();
return sum
}

public void pay(Paynent Strategy paynent Met hod) {
int anount = cal cul ateTotal ();
paynent Met hod. pay(anmount) ;



Java Code

public class Shoppi ngCart Test {

public static void nmain(String[] args) {
Shoppi ngCart cart = new Shoppi ngCart ();

Itemitenl = new I ten("1234", 10);
Itemiten2 = new I ten("5678", 40);

cart.addlten(itent);
cart.addltem(itenR);

/'l pay by paypal
cart. pay(new Paypal Strategy("nyenail @xanpl e.cont', "nmypwd"));

/Il pay by credit card
cart.pay(new CreditCardStrategy("Pankaj Kumar®, "1234567890123456", "786", "12/15"));



Bridge - Java Code

cl ass Node {
public int value;
public Node prev, next;
public Node( int i ) { value =1i; }

class StackArray {
private int[] items = newint[12];

private int total = -1;

public void push( int i ) { if (! isFull()) itens[++total] =i; }
public boolean isEnpty() { return total == -1; }

public bool ean isFull () { return total == 11; }

public int top() {
if (isEnpty()) return -1;
return itens[total];

}

public int pop() {
if (isEnpty()) return -1;
return items[total --];



Bridge - Java Code

class StackList {
private Node |ast;
public void push( int i ) {

if (last == null)
last = new Node( i );
el se {
| ast.next = new Node( i );
| ast. next.prev = | ast;
|l ast = | ast. next;
}
public bool ean isEnpty() { return last == null; }

public boolean isFull() { return false; }
public int top() {

if (isEnpty()) return -1;

return |ast.val ue;

}
public int pop() {
if (isEnpty()) return -1;

int ret = l|ast.value;
last = last.prev;
return ret;



Java Code

class StackFl FO extends StackArray {
private StackArray tenp = new StackArray();
public int pop() {
while (! isEnpty())
tenmp. push( super.pop() );
int ret = tenp.pop();
while (! tenp.isEnpty())
push( tenp.pop() );
return ret;

P}

class StackHanoi extends StackArray {
private int total Rejected = 0;
public int reportRejected() { return total Rejected; }
public void push( int in) {
if (! isEmpty() && in >top())
t ot al Rej ect ed++;
el se super.push( in);



Java Code

class BridgeDisc {

public static void nmain( String[] args ) {
StackArray[] stacks = { new StackArray(),
St ackLi st stack2 = new StackList();
for (int i=1, num i < 15; i++) {
stacks[ 0] . push( i );
stack2. push( i );
stacks[1] . push( i );

new St ackFl FQ(),

java.util.Randomrn = new java.util.Randon();

for (int i=1, num i < 15; i++)
stacks[ 2] . push( rn.nextInt(20) );
while (! stacks[O0].isEnpty())
Systemout. print( stacks[O0].pop() + "
Systemout. printin();
while (! stack2.isEnmpty())

Systemout. print( stack2.pop() +" " );

Systemout. printin();
while (! stacks[1].isEnpty())
Systemout. print( stacks[1].pop() + "
Systemout. printin();
while (! stacks[2].isEnpty())
System out. print( stacks[2].pop() + "
Systemout. printin();
Systemout.printin( "total rejected is "

")

+ ((StackHanoi)stacks[2]).reportRejected() );

new St ackHanoi () };



Chain of Responsability

e Build a chain of processing unit, each unit handle the
request if threshold is satisfied.

¢ Since a chain is built, if one unit is not satisfied, it's next
unit will be tested, and so on.

e Each request will be process along the chain.



AntiPatterns

The massive using of Design patterns leads to new
misconception phenomena.

A book to explain that:

AntiPatterns by William Brown, Raphael Malveau, Skip
McCormick, Tom Mowbray and Scott Thomas.

Definition: is a pattern that tells you how to go from
problem to a bad solution.

Jim Coplien: “an anti-pattern is something that looks like a
good idea, but which backfires badly when applied.”

An AntiPattern can also explain to you why a bad solution
looks like a good idea.



AntiPatterns

e Some examples:

e Inverse abstraction - if an interface offers only complex
behaviors whereas only simple behavior are required.
¢ Reinventing the square wheel: creating a poor solution

when a good one exists.
[ ]

¢ If a software application is garnished with the unfortunate

combination or mix of too many anti-patterns, then it may
be known under the expression "full monty”



