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ITERATOR

Pri prochazeni datové struktury jsme pevné svazani s jeji implementaci. Pomoci iteratoru budeme
abstrahovat samotny algoritmus prochazeni (tzv. iterovani) od implementace datové struktury. Klient
pouziva iterator tak, ze pouze ridi prochazeni datové struktury pomoci metod next() a hasNext(), ale
vibec nemusi znat vlastnosti ani implementaci datové struktury. Iterator si udrzuje stav prochazeni,
aktualni polozku a je schopen posunout se na dalsi prvek.

zInterfaces ) zInterfaces
Container : Client >~ lterator
+getlterator() : lterator +hasNext() : boolean
+next() : Object
B B
I |
I |
I |
I [
ConcreteContainer Concretelterator
[Object Collections] | _Create > +hasNext() : boolean
+getiterator() : lterator +next() - Object

getlterator() {
return new Concretelterator();
}




ITERATOR

Container je datova struktura, kterou se snazime prochazet. Container vraci jednotlivé iteratory pomoci
kterych mUze klient tuto datovou strukturu prochazet.

public interface Container {

Iterator getIterator();
}

VSechny interatory by mély mit stejné rozhrani s metodami pro posun iteratoru o jeden prvek a metodu
vracejici jestli existuje dalsi prvek pro pro prochazeni. Nekteré iteratory maji jesté metodu remove(), ktera

umozniuje aktualni prvek odebrat. Ne vSechny datové struktury umozniuji modifikaci v pribéhu
prochazeni.

public interface Iterator {

boolean hasNext();
Object next();

}




ITERATOR .

MonsterHouse je datova struktura na Spl’éVU public class MonstersHouse implements Container {

stradidel, interné je reprezentovana pres public ngiggur{‘gﬂste"s[] =1

pole. Vraci iterator na prochazeni pres "Frankenstein”,
strasidla vV ' .

"Werewolf”,
"Headless Horseman”,
"Zombie”,
"Witch”,
"Gremlin”};
public Iterator getIterator() {
return new NamelIterator();
}
private class Namelterator implements Iterator {
int index = 0;
public boolean hasNext() {
return index < monsters.length;

}
public Object next() {
if (hasNext()) {
return monsters[index++];

}

return




ITERATOR

MonsterHouse prochazime (iterujeme) pomoci metod next() a
hasNext().

public class Client {

public static void main(String[] args) {
MonstersHouse monsters = new MonstersHouse();

for (Iterator it = monsters.getIterator(); it.hasNext(); ) {
String name = (String) it.next();
System.out.println(name);




ITERATOR

Jako dalsi priklad implementujeme iterator, ktery prochazi strom, ¢tyfmi rliznymi zpd:

Levelorder tree traversal
10, 12,5, 3,4, 11,2,6,7, 8

Inorder tree traversal
3,12,6,4,7,10, 11,5, 2,8

Preorder tree traversal
10, 12, 3,4,6, 7,5, 11, 2, 8

Postorder tree traversal
3,6,7,4,12, 11,8, 2,5, 10




ITERATOR

0 class BTreeNode<T> {
T element;
public class BTree<Ts> { BTreeNode<T> leftChild, rightChild;
BTreeNode<T> root; BTreeNode( T element, BTreeNode<T> leftChild, BTreeNode<T> rightChild ){
BTree(BTreeNode<T> root){ this.element = element;
this.root = root; this.leftChild = leftChild;
} this.rightChild = rightChild;
Iterator<T> getInOrderIterator(){ }
return new InorderIterator<T>(root); T getElement(){ return element; }
} BTreeNode<T> getLeft(){ return leftChild; }
Iterator<T> getPreOrderIterator(){ BTreeNode<T> getRight(){ return rightChild; }
return new PreorderIterator<T>(root); }

}
Iterator<T> getPostOrderIterator( ){

return new PostorderIterator<T>(root);

} o0

class StackElement<T> {
BTreeNode<T> btreeNode;
boolean visited;
StackElement( BTreeNode<T> btreeNode, boolean visited ){

this.btreeNode = btreeNode;
this.visited = visited;

}
BTreeNode<T> getNode( ){ return btreeNode; }

boolean isVisited(){ return visited; }



ITERATOR

Naimplementujeme
Inorderiterator.

Pracujeme tak, ze
prochazime stromem a do
zasobniku vkladame
elementy v poradi pravy
child, aktualni a levy child.
Aktualni nastavujeme jako
navstiveny a pak
pokraCujeme prvkem z
vrcholu  zasobniku... ve
chvili, kdy mame na vrchu
zasobniku navstiveny prvek,
tak je to nas aktualni prvek

class InorderIterator<T> implements Iterator<T>{
Stack<StackElement<T>> iteratorStack;
InorderIterator(BTreeNode<T> root){
iteratorStack = new Stack<StackElement<T>>();
iteratorStack.push(new StackElement<T>(root, ));

}

public boolean hasNext() {
return !iteratorStack.isEmpty();

}

public T next() {

while( !iteratorStack.peek().isVisited() ){

}

BTreeNode<T> curNode = iteratorStack.pop().getNode();

if( curNode.getRight() != )
iteratorStack.push( new StackElement<T>(curNode.getRight(),

iteratorStack.push(new StackElement<T>(curNode, ));

if( curNode.getLeft() != )
iteratorStack.push(new StackElement<T>(curNode.getLeft(),

return iteratorStack.pop().getNode().getElement();

}

public void remove() {}

}

)

);



ITERATOR

PreorderIterator

while( !iteratorStack.peek().isVisited() ){
BTreeNode<T> curNode = iteratorStack.pop().getNode();

if( curNode.getRight() != )

iteratorStack.push( new StackElement<T>(curNode.getRight(), ) );
i1f( curNode.getLeft() != )

iteratorStack.push( new StackElement<T>(curNode.getLeft(), ) );
iteratorStack.push(new StackElement<T>(curNode, ));

PostorderIterator

while( !iteratorStack.peek().isVisited() ){
BTreeNode<T> curNode = iteratorStack.pop().getNode();

iteratorStack.push(new StackElement<T>(curNode, ));
if( curNode.getRight() != )

iteratorStack.push( new StackElement<T>(curNode.getRight(), ) );
if( curNode.getlLeft() != )

iteratorStack.push( new StackElement<T>(curNode.getLeft(), ) );




ITERATOR

public class BTreeClient {
public static void main(String[] args) {
i . i BTree<Integer> testTree = setupTree();
Klient, ze kterého pouzijeme iterator =>
Iterator<Integer> inOrderIterator = testTree.getInOrderIterator();
while( inOrderIterator.hasNext() )
System.out.print(inOrderIterator.next()+".");

Pouziti je vzdy stejné nehledé na to,

- s (o] I 4

jakym zpusobem strom prochazime Iterator<Integer> preOrderIterator = testTree.getPreOrderIterator();

while( preOrderIterator.hasNext() )
System.out.print(preOrderIterator.next()+".");

Iterator<Integer> postOrderIterator = testTree.getPostOrderIterator();
while( postOrderIterator.hasNext() )
System.out.print(postOrderIterator.next()+".");

}

static BTree<Integer> setupTree( ){

BTreeNode<Integer> n6 = new BTreeNode<Integer>(6, , );
BTreeNode<Integer> n7 = new BTreeNode<Integer>(7, , );
BTreeNode<Integer> n4 = new BTreeNode<Integer>(4, n6, n7);
BTreeNode<Integer> n3 = new BTreeNode<Integer>(3, , );
BTreeNode<Integer> nl2 = new BTreeNode<Integer>(12, n3, n4);
BTreeNode<Integer> n8 = new BTreeNode<Integer>(8, , );
BTreeNode<Integer> n2 = new BTreeNode<Integer>(2, , N8);
BTreeNode<Integer> nll = new BTreeNode<Integer>(1l1, , );

BTreeNode<Integer> n5 = new BTreeNode<Integer>(5, nll, n2);
BTreeNode<Integer> nl0® = new BTreeNode<Integer>(10, nl2, n5);
return new BTree<Integer>(nl0);

}




STRATEGY

Zména chovani (nebo algoritmu) v pribéhu béhu programu. Vytvarime tzv. context, ktery se chova rlizné podle

toho, jakou ma aktualné nastavenou strategii. Strategy se pouziva, kdyz pro realizaci jednoho tasku chceme

flexibilné prepinat mezi rliznymi algoritmy.

Analogie s funkcionalnim programovanim, kde predavame funkci jako parameter do jiné funkce

Conte:xt

+  executel)

cinterfacexs
Strategy
L
+  execute()
Concrete Strategya Concrete StrategyB

+ execute()

interface Strategy {

public void execute();

}

10



STRATEGY ooeo

interface PoliceStrategy {

static final int speedLimit = 66;
Mame r0zné policejni okrsky a pro né SUPRUE e IR E S
chceme nastavit rlzné strategie pri
kontrole ridicd

class NicePoliceStrategy implements PoliceStrategy {
public void execute(int speed) {

if (speed > speedLimit + 10)
System.out.println("Nice police: You will pay fine

PEED
LiwpT

}
}

class HardPoliceStrategy implements PoliceStrategy {
public void execute(int speed) {
if (speed > speedLimit)

System.out.println("Hard police: You will pay fine 50USD");

}

¥
class LazyPoliceStrategy implements PoliceStrategy {

public void execute(int speed) {
if (speed > speedLimit && Math.random() > 0.5)
System.out.println("Lazy police: You will pay fine 50USD");
else
System.out.println("Lazy police: Let go");




STRATEGY

Nas policejni okrsek je reprezentovan pomoci Context objektu.

public class Context {
PoliceStrategy strategy;
public void setStrategy(PoliceStrategy strategy) { 000

this.strategy = strategy;

}
public Context(PoliceStrategy strategy){ public class Client {
this.strategy = strategy; public static void main(String [] args) {
} PoliceStrategy hardStrategy new HardPoliceStrategy();
public void patrol(int speed){ strategy.execute(speed);} PoliceStrategy niceStrategy = new NicePoliceStrategy();
PoliceStrategy lazyStrategy new LazyPoliceStrategy();

Context newYorkPoliceDepartment = new Context(hardStrategy);
newYorkPoliceDepartment.patrol(70);

Context czechPoliceDepartment = new Context(niceStrategy);
czechPoliceDepartment.patrol(70);

Hard police: You will pay fine 50USD
czechPoliceDepartment.setStrategy(lazyStrategy);

Nice poLtce: Let go czechPoliceDepartment.patrol(150);
Lazy police: You will pay fine 56USD czechPoliceDepartment.patrol(150);
Lazy poLice' Let go czechPoliceDepartment.patrol(150);

Lazy police: You will pay fine 560USD




OBSERVER

Propojeni zménu stavu komponenty s komponentami reagujicimi na tuto zmeénu. Objekt nazvany subject si
udrzuje seznam objektl observers, které notifikuje pokazdé, kdyz dojde ke zméné stavu subjectu. Notifikace
probihd zavolanim metody na observeru. Tento pattern je cCasto pouzivan pfi implementaci GUI frameworkd

(MVC pattern).

winterfaces )
Subiect winterfaces
'I Obsearwver
notify
+ attach(Observer) :wvoid p——————= :5' + updatel : void
+ detach{Observer) : void Hpaatel) - vl
+ notify]) : woid
Concrete Subject Concrete Observer
subjectState observe |- observerState
e — —— —
+ update) : void

Subject Obsenerd Obsener2

I [ |

I I |

! attach() : :

|j< L] |

| [ I

| attach() |
|
T* |
I
Change in state |
triggers notification :
I
notify() [
notify)

T
|
|
|
|
|
|
|
|
|
i

I
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OBSERVER

Vytvofime tfi rlzné observers, kazdy z nich vypisuje stav subjektu v jiném

formatu. o0

public class BinaryObserver extends Observer{
public BinaryObserver(Subject subject){
super(subject);
}
public void update() {

System.out.println("Binary:" + Integer.toBinaryString(subject.getState()));
}

}

public class OctalObserver extends Observer{
public OctalObserver(Subject subject){ super(subject);}
public void update() {
S ystem.out.println( "Octal:"+Integer.toOctalString(subject.getState()));
}
}
public class HexaObserver extends Observer{
public HexaObserver(Subject subject){ super(subject);}
public void update(){
System.out.println( "Hex:"+Integer.toHexString(subject.getState()).toUpperCase());
}
}




OBSERVER

Nadefinujeme  abstraktni  tfidu
Observer, ktera ma  metodu

update() pres kterou notifikuje

public abstract class Observer {
protected Subject subject;
public abstract void update();
public Observer(Subject subject){
this.subject = subject;
this.subject.attach(this);

Trida Subject umoznuje spravu observers a pri zméneé

stavu vSechny notifikuje.

public class Subject {

private List<Observer> observers = new ArrayList<Observer>();

private int state;
public int getState() {
return state;

}

public void setState(int state) {

this.state = state;
notifyAllObservers();
}

public void attach(Observer observer){

observers.add(observer);

}

public void notifyAllObservers(){

for (Observer observer :
observer.update();

observers) {




OBSERVER

Vytvofime subject a do néj zaregistrujeme tfi rlizné observers. Poté modifikujeme stav Subjectu,

vsechny navazané observers jsou notifikovany a provedou metodu navazanou zmeénu stavu.

public class Client { =>
public static void main(String[] args) { .
Subject subject = new Subject(); Hex Strlng° F

new HexaObserver(subject); Octal Str'ing: 17
new OctalObserver(subject);

First state change: 15

new BinaryObserver(subject); Binary String: 1111

System.out.println("First state change: 15"); Second state change: 10
subject.setState(15);

System.out.println("Second state change: 10"); Hex String: A
subject.setState(10); Octal Str'ing: 12

Binary String: 10160




STATE/STATE MODEL

Implementace principt stavového automatu pomoci OOP. Kazdy stav systému nebo komponenty je
realizovan pomoci objektu State, ktery ma preddefinované rozhrani pro realizaci prechod({ (transitions)
mezi jednotlivymi stavu systému. State objekt tedy definuje stav systému a také metody pro
prechody. State také mUze obsahovat kdd pro kontrolu preconditions

'|n_1-:-rhc-:-
ctate Slate Context | Statel State2
Context —
operation|] | i i
| | |
| | |
.-'i'-. L operation(this] | I
| |
| . |
state . operation|]; : Setrate>tated) :
i |
] i ’ dperation (this) |
| |
4 N |
slatel slate2 setState(State1] | .’n
]
operation(] operation|(] : |
| | |
| | |
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STATE/STATE MODEL

Pripomeneme si jak vypada UML state

diagram

protocol state machine name

protocol keyword

\ f indicates protocol state machine

Al ¥
state machine User Account {protocol})

[isUniqueld()]
create/

initial pseudostate

protocol transition with
precondition and trigger (operation)

( New
4 .

- |

[isAccountDormant()] suspend/

W
J

[isVerified()]
activate/
[isUniqueld()]

protocol state

[isCancelRequested()]
cancel/

Protocol transition with
precondition, trigger (operation),
and postcondition

N [isSuspendRequested()] suspend/

[isAccountDormant()] suspend/

Suspended
[isResumeRequested()] resume/

/ o

[isCancelRequested()]
cancel/

[isPolicyViolated()]
cancel/

( )

\ — Closed

/QasNoBalanoeDue()]
/ J

[isCancelRequested()] cancel/ /

lisPolicyViolated()] cancel/ /

protocol state
with an invariant

final state .
_ uml-diagrams.org
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STATE/STATE MODEL

Implementujeme prehravac na CD. ZaCneme tim, ze
nadefinujeme tridu pro reprezentaci CD (public fields pro ®
zkraceni kodu)

public class CD {

public String name;
public byte format;

public CD(String name, byte format) {
this.name = name;
this.format = format;

public interface AudioPlayerState {

public

public
public
public

Pak nadefinujeme rozhrani, pres které
budeme posouvat nas stavovy automat. }

void insertCD(AudioPlayerContext context, CD cd);
CD ejectCD(AudioPlayerContext context);
void play(AudioPlayerContext context);
void stop(AudioPlayerContext context);

19



STATE/STATE MODEL

Nadefinujeme stavy prehravace. Stavy
implementuji rozhrani, které jsme definovali
na predchozim slide. Pokud stavovy
prechod nedava smysl, tak se nedéji nic.
Pokud ano, tak stavy provede prenastaveni

stavu na kontexu.
Zde implementujeme stav ready.

U metody p/ay() se kontroluje precondition

na spravny format CD.

public class ReadyState implements AudioPlayerState {
public ReadyState(){

System.out.println("Player ready");
}

public void play(AudioPlayerContext context) {

if (context.getCd() != &&
context.getCd().format > 0)
context.setState(new PlayingState());
else

}

public CD ejectCD(AudioPlayerContext context) {
context.setState(new NoCDState());
return context.getCd();

}

public void stop(AudioPlayerContext context) { }
public void insertCD(AudioPlayerContext context,CD cd){}

20



STATE/STATE MODEL

v o Vs public class NoCDState implements AudioPlayerState {
Pokracujeme pro dalsi dva stavy oublic NoCDState(){

System.out.println("Player empty");

}
public void insertCD(AudioPlayerContext context, CD cd) {

context.setState(new ReadyState());
context.setCd(cd);
}
public CD ejectCD(AudioPlayerContext context) { return 3+
public void play(AudioPlayerContext context) { }
public void stop(AudioPlayerContext context) { }

}

public class PlayingState implements AudioPlayerState {
public PlayingState( ){
System.out.println("Player playing");
}
public void stop(AudioPlayerContext context) {
context.setState(new ReadyState());

}
public CD ejectCD(AudioPlayerContext context) { return s+

public void play(AudioPlayerContext context) { }
public void insertCD(AudioPlayerContext context, CD cd) { }




STATE/STATE MODEL

Vlastni audio prehravac realizujeme jako

context objekt ze state design patternu.

public class AudioPlayerContext {

CD cd;

private AudioPlayerState state;

public CD getCd() { return cd;}

public AudioPlayerContext(){
state = new NoCDState();

}

public void
this.cd

setCd(CD cd) {
= cd;

System.out.println(cd.name);

}

public void
public void
public void
public void

public void

setState(AudioPlayerState state){this.state=state;}
play(){ state.play(this);}

insertCD(CD cd){ state.insertCD(this, cd);}

stop(){ state.stop(this);}

ejectCD(){ state.ejectCD(this);}

public AudioPlayerState getState(){ return state;}




STATE/STATE MODEL

Vlastni audio prehravac realizujeme jako

context objekt ze state design patternu.

public class AudioPlayerContext {

CD cd;

private AudioPlayerState state;

public CD getCd() { return cd;}

public AudioPlayerContext(){
state = new NoCDState();

}

public void
this.cd

setCd(CD cd) {
= cd;

System.out.println(cd.name);

}

public void
public void
public void
public void

public void

setState(AudioPlayerState state){this.state=state;}
play(){ state.play(this);}

insertCD(CD cd){ state.insertCD(this, cd);}

stop(){ state.stop(this);}

ejectCD(){ state.ejectCD(this);}

public AudioPlayerState getState(){ return state;}




STATE/STATE MODEL

Nasledujici klient ukazuje vyuziti naseho ®

audio prehravace

public class Client {
public static void main(String[] args) {
AudioPlayerContext player = new AudioPlayerContext();

player.
player.
player.
player.
player.
.ejectCD();

player

player.
player.

insertCD(new CD("Helena Vondrackova", (byte)-1));
play();

ejectCD();

insertCD(new CD("Imagine Dragons", (byte)l));
play();

stop();
ejectCD();

24



TEMPLATE METHOD

Predepisuje abstraktni metody pro variantni Casti chovani systému. Abstraktni trida implementuje invariantni

Casti chovani a pro ty variabilni pak implementuje sekvenci (algoritmus) ve které se volaji variantni casti

chovani. Tyto variantni Casti chovani se liSi podle toho, ktera subclass je implementuje. Je zde tedy pouzit

podobny princip jako u inversion of control - tedy misto toho, aby si subclasses ridily chovani, tak to ridi jejich

abstraktni predek.

1

void TemplateMethod()
AbstractClass {
+ TemplateMethod() |~ 6peration():
# Operation() 5
}

ConcreteClassA

ConcreteClassB

# Operation()

# Operation()
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TEMPLATE METHOD

Implementujeme abstraktni tridu Game, ktera
svym potomkim predepisuje tfi metody. Sama
pak definuje algoritmus definujici poradi ve
kterém se budou volat.

Pak nadefinujeme dva konkrétni potomky tridy

public abstract class Game {
abstract void initialize();
abstract void startPlay();
abstract void endPlay();

public final void play( ){

initialize();
startPlay();
endPlay();

public class Football extends Game {
void endPlay() {
System.out.println("Football Game Finished!");
}
void initialize() {
System.out.println("Football Game Initialized! Start play");
}
void startPlay() {
System.out.println("Football Game Started. Enjoy game!");
}
¥

public class Cricket extends Game {
void endPlay() {
System.out.println("Cricket Game Finished!");
}

void initialize() {

System.out.println("Cricket Game Initialized! Start playing.");

}
void startPlay() {

System.out.println("Cricket Game Started. Enjoy the
}




TEMPLATE METHOD

public class Client {
public static void main(String[] args) {
Game game = new Cricket();
game.play();
System.out.println();
game = new Football();

game.play();

Cricket Game Initialized! Start playing.
Cricket Game Started. Enjoy the game!
Cricket Game Finished!

Football Game Initialized! Start playing.

Football Game Started. Enjoy the game!
Football Game Finished!

27



VISITOR

Oddeéleni algoritmu od datoveé struktury na které algoritmus pracuje. Chci do datoveé struktury pridavat

dalsi operace aniz bych ji musel modifikovat (podpora open-closed principu). Realizace patternu je pomoci tzv.

double dispatch principu. Elementy datové struktury u kterych chci v budoucnosti pridavat operace, maji metodu

accept(Visitor) uvnitt které zavolam na vlozeném visitoru metodu visitElement(Element). Tim predam frizeni

visitoru a zaroven mu predam referenci

winterfacews Cli ent
“Wisitor -
-
+ wisitElementConcreteElement) : void
winterfaces
Element
Concrete Visitor + accephi’VWisitor) : wvoid
+ wisitElementConcreteElement) : void Z%

Concrete Element

-~

dcceptWisitor) : void

28



VISITOR

Element o Visitor i
vistor ) : y ] vistor
Client | FE— Client ElementA :ElementB Asitor]
& {visitor) visitElementA e
v visitElementB{e) : : : :
fl | accept [visitor] | lvisitElementA (this]_ |
. |
VISItor. operationAll |
visitElementA [this); }
|
| |
ElementB ElementA Visitor : | :
: : jaccept [visitor].,visitElementB (this)
accept(visitor] accept|visitor]- |- : visitElementA (e] : ;
tionB
f_T" ple operationB() operation Al visitElementB e) e ple : opesationfy)
_lass Eguence
Diagram T T Diagram | : I
[ I
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VISITOR

Implementujeme datovou strukturu pro osobni pocitac. Do klicovych komponent pocitace

vlozime metodu accept() pro double dispatch.

public interface ComputerPart { public class Computer implements ComputerPart {

public void accept(ComputerPartVisitor computerPartVisitor);
ComputerPart[] parts;

}
public Computer(){

parts = new ComputerPart[] {new Mouse(),
new Keyboard(),
new Monitor()};

}

public class Keyboard implements ComputerPart {
public void accept(ComputerPartVisitor computerPartVisitor) {
computerPartVisitor.visit(this);

}
}

public void accept(ComputerPartVisitor computerPartVisitor) {
for (int 1 = 0; 1 < parts.length; i++) {
parts[i].accept(computerPartVisitor);

public class Monitor implements ComputerPart {

public void accept(ComputerPartVisitor computerPartVisitor) {
computerPartVisitor.visit(this); }

computerPartVisitor.visit(this);

}
}

public class Mouse implements ComputerPart {
public void accept(ComputerPartVisitor computerPartVisitor) {
computerPartVisitor.visit(this);

}



VISITOR

i i public interface ComputerPartVisitor {
Vytvoﬁme interface pro rlzné visitory public void visit(Computer computer);
L, v, v public void visit(Mouse mouse);
pracujici nad komponentami pocitace. public void visit(Keyboard keyboard);

public void visit(Monitor monitor);

}

public class ComputerPartDisplayVisitor implements ComputerPartVisitor {
public void visit(Computer computer) {
Implementujeme  konkrétni realizaci System.out.println("Displaying Computer.");
}

tohoto visitoru. Tato vypisuje informace
public void visit(Mouse mouse) {

o klicovych komponentach na konzoli System.out.println("Displaying Mouse.");
}

public void visit(Keyboard keyboard) {
System.out.println("Displaying Keyboard.");

}

public void visit(Monitor monitor) {
System.out.println("Displaying Monitor.");

)

}




VISITOR

public class Client {
public static void main(String[] args) {

ComputerPart computer = new Computer();
computer.accept(new ComputerPartDisplayVisitor());

Displaying Mouse.

Displaying Keyboard.
Displaying Monitor.
Displaying Computer.

32



CHAIN OF RESPONSIBILITY

Vytvoreni retézu komponent, které postupné zpracovavaji poZzadavek. SniZzuje coupling mezi objektem posilajicim poZadavek

a objektem prijimajici pozadavek. PoSlu tedy pozadavek a ten je “opracovavan” nebo na néj reaguji komponenty. Kazda

komponenta ma néjaky jiny Ucel nebo fesi jinou doménu problémy. Kazda komponenta se rozhoduje jestli ma pozadavek

poslat na dalsi komponentu v poradi.

Tento pattern vyuziva EDA (Event Driven Architecture) nebo celd fada frameworkd, kde je tfeba na requets treba aplikovat

rlizné aspekty nebo naleznout komponentu, ktera je schopna pozadavek odbavit.

Client

successor

W

Handler

-------- > +handle(request)

I

FirstHandlerimpl

SecondHandlerimpl

+handle(request)

+handle(request)
N

if (can handle)
handle request
else
successor.handle(request)

example:
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CHAIN OF RESPONSIBILITY

Sender

handler.handleReguest(],

Sample
lass

Diagram

Handler _successor
hand lerE o~
handle
Request()
Recejver] Recejver2 Receiverd
handle handle handle
Request() Request() Request()

I der receiver] receiverz? receivers
—— :Handler :Handler :Handler
i i i i
| | | |
| | | |
1 I I |

handle i handle'i handle :
Request() Request() Request|)

samplke 7
2guence

Diagram
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CHAIN OF RESPONSIBILITY

Komponenty, které fesSi pozadavek mlzeme retézit do linearnich seznam{ nebo i strom(

Reguest j Responsible
Object | Object 1

Responsible Responsible

Object 2 Object 3
Rezpontible Respansible Respomible
Object 4 Object 5 Objest &

Fig: Tree Chain of Respontibility

The Chain of Responsibility (Compliance and Enforcement)
legislation affects the different parties in different ways

CONSIGH o/d 19,-\_95.2) DRIVER /

?;\‘:;’.Eif) DPEI‘,’\.I'J) <) !3.‘319



CHAIN OF RESPONSIBILITY

Chceme implementovat logovaci system. blic abetract class Abstractllonser ¢

public static int INFO = 1;
public static int DEBUG 2;
33

komponent, kde kazda loguje jiny druh public static int ERROR
protected int level;

Ten vytvorime pomoci logovacich

informaci a které je mozné retézit za sebe.

protected AbstractLogger nextlLogger;

Zacneme ImplementaCI abstraktni |OgOV8CI public void setNextLogger(AbstractLogger nextLogger){

t‘ﬁdy ) this.nextLogger = nextLogger;

public void logMessage(int level, String message){
if(this.level <= level){
write(message);
}
if(nextLogger != ){
nextLogger.logMessage( level, message);

}
}

abstract protected void write(String message);




CHAIN OF RESPONSIBILITY

Implementujeme jednotlivé logovaci komponen

public class ConsolelLogger extends AbstractLogger {
public ConsoleLogger(int level){
this.level = level;

}
protected void write(String message) {
System.out.println("Standard Console::Logger:

' + message);
}
}
public class ErrorLogger extends AbstractLogger {
public ErrorLogger(int level){
this.level = level;
}
protected void write(String message) {
System.out.println("Errot

Console::Logger: " + message);

}
}
public class FileLogger extends AbstractLogger {
public FileLogger(int level){
this.level = level;
}
protected void write(String message) {
System.out.println("File:

:Logger: " + message);

}



CHAIN OF RESPONSIBILITY

public class Client {
private static AbstractLogger getChainOfLoggers( ){
AbstractLogger errorLogger = new ErrorLogger(AbstractLogger.ERROR);
AbstractLogger fileLogger = new FileLogger(AbstractLogger.DEBUG);
AbstractLogger consoleLogger = new ConsoleLogger(AbstractLogger.INFO);
errorLogger.setNextLogger(fileLogger);
fileLogger.setNextLogger(consolelLogger);

return errorlLogger;

}

public static void main(String[] args) {
AbstractLogger loggerChain = getChainOfLoggers();
loggerChain. logMessage(AbstractLogger.INFO, "This is an information.");

loggerChain. logMessage(AbstractLogger.DEBUG, "This is an debug level information.");
loggerChain. logMessage(AbstractLogger.ERROR, "“This is an error information.");

Standard Console::Logger: This is an information.
File::Logger: This is an debug Level information.

Standard Console::Logger: This is an debug level 1information.
Error Console::Logger: This 1is an error information.
File::Logger: This is an error information.

Standard Console::Logger: This is an error information.



INTERPRETER

Zpracovani (vyhodnocovani) vyraz{ vytvorenych v urcitém jazyce. Princip je takovy, ze pro kazdy symbol je
vytvorena trida, ktera ho dokaze zpracovat. Symboly jsou bud’:

e terminalni - dale se neprepisuji - tedy vyhodnoceni v nich konci
e neterminalni - fidi zpracovani dalSich symbold

Pro reprezentaci véty se Casto pouziva tzv. Syntakticky strom (syntax tree) = stromova reprezentace
syntaktické struktury vety

Context ‘

Client

AbstractExpression |

interpret(Context) I

1

TerminalExpression honterminalExpression N

interpret{Context) interpret{Context)
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INTERPRETER

Chceme spocitat vyraz zapsany vetou “w x z - +” Jedna se o matematicky vyraz zapsany v postfix
zapisu "x-z+w”.

Véta obsahuije tfi typy symboll:
e Cislo (terminalni)
e scitani (neterminalni)
e oddcitani (neterminalni)

Z vyrazu lze sestavit nasledujici syntakticky strom:

+ °
interface Expression {
public int interpret(final Map<String, Expression> variables);
w - }

40



INTERPRETER

(A+B) Traversals?

InOrder —— Infix
Operator A+B
Operands

PreOrder — Prefix
\ +AB
° e PostOrder—— Postfix

AB +

A binary tree can store anything where the number ‘2’ comes into picture.
In an arithmetic expression:
Operators normally have maximum of 2 operands.

So an arithmetic expression can be easily represented using Binary Tree.

ar(b-c)/d

Infix:
Postfix:
Prefix:

((ar*(b=-c)) /d)
abc-Ad/
/I"a=-bcd
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INTERPRETER °e

class Variable implements Expression {

finusi . £ private String name;
De Inujeme Interface public Variable(final String name) {

Expression pro reprezentaci this.name = name;

terminalnich a neterminalnich } e it int CCfinal Manestrs - , ) 4
SymbOIﬂ a ImplementuJeme pu 1C 1n nterpre ( 1na ap< ring, Xpression> varia es)

) if | == variables.get(name))
ho pro operatory (+-) a return 0;
operandy (éfsla)_ Pozn. return variables.get(name).interpret(variables);
}

odcitani obdobné jako scitani .

class Plus implements Expression {
Expression leftOperand;
Expression rightOperand;
public Plus(final Expression left, final Expression right) {
leftOperand = left;
rightOperand = right;
Iy
public int interpret(final Map<String, Expression> variables) {
return leftOperand.interpret(variables) + rightOperand. interpret(variables);

}



INTERPRETER

Implementujeme parser vet do syntaktického stromu. Vyuzijeme zasobniku pro sestaveni z postfix

14

class Evaluator implements Expression {
private Expression syntaxTree;
public Evaluator(final String expression) {
final Stack<Expression> expressionStack = new Stack<Expression>();
for (final String token : expression.split(" ")) {
if (token.equals("+")) {
final Expression subExpression=new Plus(expressionStack.pop(), expressionStack.pop());
expressionStack.push(subExpression);
else if (token.equals("-")) {

final Expression right = expressionStack.pop();

final Expression left = expressionStack.pop();
final Expression subExpression = new Minus(left, right);
expressionStack.push(subExpression);
else
expressionStack.push(new Variable(token));
}
syntaxTree = expressionStack.pop();
¥
public int interpret(final Map<String, Expression> context) {
return syntaxTree.interpret(context);

¥
}




INTERPRETER

A provedeme interpretaci pri dosazeni proménnych w =6, x = 8 x = 30

public class InterpreterExample {
public static void main(final String[] args) {
final String expression = "w x z +"
final Evaluator sentence = new Evaluator(expression);
final Map<String, Expression> variables = new HashMap<String, Expression>();

variables.put("w", new Number(6));
variables.put("x", new Number(8));
variables.put("z", new Number(30));

final int result = sentence.interpret(variables);
System.out.println(result);
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MEMENTO

Navraceni objektu k jeho predchazejicimu stavu. Design pattern se pouziva
napf. pro realizaci undo/redo operaci. Pattern se sklada ze tri zakladnich
entit: Originator, Caretaker a Memento. Originator je nase komponenta,
kterou modifikujeme (ménime jeji stavy) a chceme mit moznost se k témto
staviim vracet. Tyto zmény s nasi komponentou provadi Caretaker. Predtim,
nez Caretaker provede zmeénu, tak si vyzada aktualni stav. Ten mu Originator
vrati v objektu Memento. Caretaker si pak udrzuje list téchto “mement” a

muze se tak vracet k libovolnému stavu.

Originator Memento
R Caretaker
Lstale - _\_!-stale é &S
+SetMemento(in Memento) - " [+GetState()
\ g
+CrealeMemento() | \ . +SatStata()
/ b
\
/ \
L LY

relurn new Memento state ) stale = m.GetStale()




MEMENTO

Caretaker

H_

Originator
- state

createMementod)

restorel[mementol |-

<<Createz>

;

............... -

Memento
-state

- getState()
- setStatel)

/(1] Saving state

retum

new Memento [state);

Sample
Class

Dagram

state =

/¢ (2] Restoring state

memento . getState();

sCaretaker :Originator

[1})Saving state

(2) Restoring state
Sam P =
Seguence

Dagram

|
) |
createMementol ] |

>

new meEmeEnto
Memento

- r=turn

restore [memento) :

setState(]
g

getState()

1

1
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MEMENTO

import java.util.List;

import java.util.ArrayList;
class Originator |
private String state,

A
Ly
C 4
(R
Fu
I»
Ly
L
=
po
Fu
a
a
Fu
0,
%]
a
t
b
L
.
Fu
.
Fu
ot
Fu
t
o
Fu
t
a
A
a
L
ot
i
Fu
4
t
J
Fy
t
o
]

set (String state) {
itate = state;

System.out.println("Originator: Setting state to " + state);

public Memento saveToMemento() {
System.out.println("Originator: Saving to Memento.");
return new Memento (this.state)

public wvoid
t

restoreFromMemento (Memento memento) |
this.stat

e = memento.getSavedState();

a

System.out.println("Originator: State after restoring from Memento: " + state);
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M E M E NTO public static class Memento |

1

private final String state;

public Memento (String stateToSave) {

state = stateToSave;

return state;

class Caretaker |
public static void main(String[] args) {
List<Originator.Memento> savedStates = new ArrayList<Originator.Memento>();

Originator originator = new Originator();
t("statel");
originator.set ("State2");

originator.s

IT'

savedStates.add (originator.saveToMemento

= & L
orlglnato .set ("State3d");
= T I = e = e I = - 77 -
We can request multiple mementos, and choose which one to roll back to

savedStates.add lglnato .saveToMemento
3

originator.se

originator.restoreFromMemento (savedStates.get (1)) ;



SHRNUTI

m Iterator - abstrakce prochazeni datové struktury od jeji implementace

m Chain of responsibility - vytvoreni retézu komponent, které postupné
zpracovavaji pozadavek

m Strategy - dynamické zmény chovani komponenty (nebo jejiho algoritmu) v
priibéhu béhu programu

m Visitor - oddéleni algoritmu od datové struktury na které pracuje

s Observer - propojeni zménu stavu komponenty s komponentami reagujicimi na
tuto zménu

m Template method - predepisuje abstraktni metody pro variantni ¢asti chovani

m State - implementace principd stavového automatu pomoci OOP

s  Memento - navraceni objektu k jeho predchazejicimu stavu (undo/redo)

s Interpreter - zpracovani (vyhodnocovani) vét vytvorenych v urcitém jazyce
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