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Zakladni terminologie

POJO (Plain Old Java Object) = obyCejna Java trida
neimplementujici zivotni cyklus nebo oznacC. rozhrani

Javabean / Bean = ma verejny implicitni konstruktor,
settery / gettery pro nastaveni / ziskani stavu, muze
reprezentovat data i funkcionalitu

Data Object / Entity Bean / Data Bean / PODO =
reprezentuje pouze data, Casto pretezuje equals,
hashCode a je serializovatelny

Component / Service = reprezentuje funkcionalitu,
cinnost byva specifikovana rozhranim

loC Component = neimplementuje logiku pro
nastaveni stavu (spoléha na kontejner)
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Inversion of Control (loC)

dulezity prostredek OOP pro snizeni
zavislosti

tez zname jako Dependency Inversion
Principle (Martin, 2002)

dalsi synonymum je Hollywoodsky princip
(Don't call us we'll call you)
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Princip loC (1)

trida X je zavisla na tride

Y jestlize: X

e Xvlastni Y (kompozice)
 Xje Y (dediCnost)

X zavisi na tride Z jenz
je zavisla na Y (neprima

zavislost)

jestlize je X zavislana Y a
zaroven Y je zavisla na X
= kruhova zavislost
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Princip 1oC (2)

zavislost |ze invertovat
zavedenim rozhrani

e XaY jsouzavislé na |
e XnezavisinayY

odstranéni této zavislosti X

se rika inversion of control
(dependency inversion) y

e transformace rusi i &
vSechny neprime
zavislosti X z tridy Y
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Typy Inversion of Control

. Dependency Injection
1. Constructor DI (PicoContainer, Spring, EJB 3.17)

2. Setter DI (Spring, PicoContainer, EJB 3.0)
3. Interface Driven Setter DI (XWork, WebWork2)

4. Field DI (Plexus)

Il. Dependency Lookup (koncept vyhledavani objektu ve
jmennych registrech — JNDI)
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Contextualized Dependency Lookup

public interface Orange {
String doSomething();
}

public class AppleImpl implements Apple, DependencyProvider {

private Orange orange;

public void doLookup (DependencyProvider dp) throws Exception {
this.orange = (Orange) dp.lookup("Orange");

}

public String service() {
return orange.doSomething();

}
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Dependency Injection (DlI)

je to navrhovy vzor (model architektury)

nekdy (nespravne) oznacovan jako 1oC

ve skutecCnosti to je forma implementace 10C
zakladnim prvkem architektury jsou komponenty
(zavislé objekty obsahujici funkcionalitu)

DI je vzor ve kterém je odpovednost za vytvareni
komponent a jejich provazani odstranéna z
objektu samotnych a je umisténa do Factory

DI predstavuje obraceny princip vytvareni a
provazani objektu
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I Dependency Injection — pokracovani

* zajiStuje volneé vazby mezi objekty

* vede ke snadno testovatelnym objektum (test-
driven development, mock objekty)

* vyhybame se zavislostem na implementacich
spolupracujicich trid (zavislost na rozhrani)

zakladni typy Dependency Injection:
1. Constructor DI (PicoContainer, Spring)
2. Setter DI (Spring, PicoContainer)
3. Interface Driven Setter DI (XWork)
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Setter Dependency Injection

public interface Orange {
String doSomething();
}

public class AppleImpl implements Apple {

private Orange orange;

public void setOrange(Orange orange) {
this.orange = orange;

}

public String service() {
return orange.doSomething();

}
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Constructor Dependency Injection

public interface Orange {
String doSomething();
}

public class AppleImpl implements Apple {

private Orange orange;

public AppleImpl(Orange orange) {
this.orange = orange;

}

public String service() {
return orange.doSomething();

}
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Jak komponenta nevypada?

public class AppleImpl implements Apple {
private Orange orange;

public AppleImpl() {
this.orange = new OrangeImpl();

}
// other methods

}
public class AppleImpl implements Apple {

private Orange orange = OrangeFactory.getOrange();

public AppleImpl() {

}
// other methods
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Co je PicoContainer?

= lehky kontejner na komponenty

* open source framework usnadnujici Dependency
Injection

e aktivne jej vyviji od roku 2003 skupina asi 12
vyvojaru, z nichz vétSina pracuje ve firmé
ThoughtWorks

* nejnovejsi verze 1.2 je z 17. ledna 2006
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Co PicoContainer dela?

Dependecy Injection

je neintruzivni (komponenty nemusi nic
Implementovat)

podporuje zivotni cyklus komponent

umoznuje snadnou konfigurovatelnost komponent a
tim zaroven | snadnou testovatelnost aplikace
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Jak se PicoContainer pouziva?

komponenty jsou obycCejne Java tridy

kontejner se pro vkladani komponent chova jako
inteligentni hash mapa (zna typy komponent)
pokud je vyzadovan zivotni cyklus komponent, je
mozné implementovat jednoduchy interface z API
nebo lze pouzit vlastni zivotni cyklus
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Vkladani komponent

metoda registerComponentImplementation

1. Object componentKey ... kli€ komponenty (nepovinny)

2. Class componentImplementation ... tfida implementace

3. Parameter[] parameters ... parametry konstruktoru (nepovinny)

metoda registerComponentInstance
1. Object componentKey ... kli¢ komponenty (nepovinny)
2. Object componentInstance ... instance komponenty

metoda registerComponent
1. ComponentAdapter componentAdapter

Vyjimani komponent:

e unregisterComponent (Object componentKey) ;
e unregisterComponentByInstance(Object componentInstance);
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Vkladani komponent — priklad

MutablePicoContainer pico = new DefaultPicoContainer();

e metoda registerComponentImplementation:
pico.registerComponentImplementation(OrangeImpl.class);
pico.registerComponentImplementation(Orange.class, OrangeImpl.class);

e metoda registerComponentInstance:
pico.registerComponentInstance(new AppleImpl());
pico.registerComponentInstance(Apple.class, new AppleImpl());

e metoda registerComponent:
pico.registerComponent (
new CachingComponentAdapter (
new ConstructorInjectionComponentAdapter (
Juicer.class, Juicer.class, parameters)));
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Ziskavani instanci

* samotna instance:
Apple apple = pico.getComponentInstance(Apple.class);

* kolekce objektu:
List<Apple> apples =
pico.getComponentInstancesOfType (Apple.class);

* vSechny registrované instance:
List components = pico.getComponentInstances();
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Adaptery komponent

* PicoContainer pro kazdou registrovanou komponentu vytvari
adapter, ktery poskytuje jeji instanci
e zakladni typy adaptéru:
e ConstructorInjectionComponentAdapter
e SetterInjectionComponentAdapter
* pomocne adaptery:
e CachingComponentAdapter
e SynchronizedComponentAdapter
e ImplementationHidingComponentAdapter

ConstructorInjectionComponentAdapter (
Object componentKey,
Class componentImplementation,
Parameter|[] parameters,
boolean allowNonPublicClasses,
ComponentMonitor componentMonitor,
LifecycleStrategy lifecycleStrategy

) ;
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Konfigurace komponent

public class Foo {

public Foo(DependantComp dComp, String foo, Integer bar) {

}
}

Parameter[] fooParams = new Parameter[] {

new ComponentParameter(),

new ConstantParameter("foo"),

new ConstantParameter (Integer.valueOf(BAR VALUE)))
}i

MutablePicoContainer pico = new DefaultPicoContainer();
pico.registerComponent (DefaultDependantComp.class);
pico.registerComponent (Foo.class, fooParams);
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Konfiguracni pseudo-komponenta

public class Foo {
public Foo(DependantComp dComp, FooConfig fooConfig) {

}
}

public class FooConfig {
FooConfig(String name, int bar);
String getFooName();
int getBarNumber();

}

MutablePicoContainer pico = new DefaultPicoContainer();
pico.registerComponentImplementation(DefaultDependantComp.class);
pico.registerComponentImplementation(Foo.class);
pico.registerComponentInstance(new FooConfig(...));
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PicoContainer - slogan

Ocekaval jsem novy pristup
a vse co jsem dostal
byl prachobycCejny konstruktor!
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Zivotni cyklus komponent

public class Peach implements Startable, Disposable {

public Peach() {
}

public void start() {}
public void stop() {}
public void dispose() {}

MutablePicoContainer pico = new DefaultPicoContainer();
pico.start();

pico.stop();

pico.dispose();
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Modifikace zivotniho cyklu

PicoContainer pico =

QuantumLeapable quantumLeapable = (QuantumLeapable)
Multicaster.object(pico, true, new StandardProxyFactory());

// This will call leap() on all QuantumLeapable components inside
pico.quantumLeapable.leap();
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Kolekce a mapy jako
parametry komponent (1)

public class Bowl {

private final TreeMap fishes;
private final Map cods;

public Bowl(TreeMap fishes, Map cods) {
this.fishes = fishes;
this.cods = cods;

}

public Map getFishes() {
return fishes;

}

public Map getCods () {
return cods;

}
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Kolekce a mapy jako
parametry komponent (2)

public interface Fish {

}

public class Cod implements Fish {

}

public class Shark implements Fish {

}

pico.registerComponentImplementation("Shark", Shark.class);
pico.registerComponentImplementation("Cod", Cod.class);
pico.registerComponentImplementation(Bowl.class, Bowl.class,
new Parameter| ]{
new ComponentParameter(Fish.class, false),
new ComponentParameter(Cod.class, false)

}) i
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Monitor komponenty — ukazka

public class MyMonitor extends DefaultComponentMonitor {

private boolan instatiated = false;

public void instantiated(Constructor const, long duration) {
instantiated = true;

}

public boolan wasInstantiated() {
return instantiated;

}

serverConnectorMonitor = new InstantiatedMonitor();

pico.registerComponent (

new CachingComponentAdapter (
new ConstructorInjectionComponentAdapter (

ServerConnector.class, ServerConnectorImpl.class,
null, false,

serverConnectorMonitor) )) s
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PicoContainer a testy

public void testCocktailWithVodkaIsAlcoholic() {

DefaultPicoContainer container = new DefaultPicoContainer();

container.registerComponentImplementation(Banana.class);
container.registerComponentImplementation(Vanilla.class);
container.registerComponentImplementation(Vodka.class);
container.registerComponentImplementation(Cocktail.class);

Cocktail cocktail = (Cocktail)
container.getComponentInstance(Cocktail.class);

assertTrue(cocktail.isAlcoholic());
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Co je Mock objekt?

specialni verze objektu urcena pro testovani

ma stejné chovani jako skutecny objekt, ale je to
jen atrapa bez vazeb na dalsi objekty

pred vlastnim provedenim testu se definuje
ocekavane chovani vSech zastupnych (Mock)
objektu, které se podileji na testované funkCnosti
vhodné zejména pro test-driven development
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PicoContainer a Mock objekty (1)

public void testCocktailWithVodkaIsAlcoholic() {

Banana banana = createMockBanana();
Vanilla vanilla = createMockVanilla();
Vodka vodka = createMockVodka();

// set expectations on banana, vanilla and vodka here

DefaultPicoContainer container = new DefaultPicoContainer();
container.registerComponentInstance(Banana.class, banana);
container.registerComponentInstance(Vanilla.class, vanilla);
container.registerComponentInstance(Vodka.class, vodka);
container.registerComponentInstance(Cocktail.class);

Cocktail cocktail = (Cocktail)
container.getComponentInstance(Cocktail.class);

assertTrue(cocktail.isAlcoholic());
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PicoContainer a Mock objekty (2)

public void testCocktailWithVodkaIsAlcoholic() {

Banana banana = createMockBanana();
Vanilla vanilla = createMockVanilla();
Vodka vodka = createMockVodka();

// set expectations on banana, vanilla and vodka here

Cocktail cocktail = new Cocktail(banana, vanilla, vodka);
assertTrue(cocktail.isAlcoholic());

// verify expectations on banana, vanilla and vodka here
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Programovani do rozhrani

pomaha minimalizovat vazby Casti systemu

usnadnuje spolupraci vyvojaru (rozhrani fika vSe co

potrebuje uzivatel védét)

vazby pres interface jsou obecnegjsi

pouziti rozhrani je nejvhodnéjSi zpusob vytvareni
Mock objektu

rozhrani jsou vhodné pro kontejnery na principu
Inversion of Control (PicoContainer, Spring)
nevyhody: vice kodu (2x vice souboru), kdd je
duplicitni (porusuje OnceAndOnlyOnce ), problem
pri ladeni (znesnadnuje trasovani)

Dependency Injection s PicoContainerem

34




Shrnuti

* Dependency Injection framework pomaha vytvaret
Cistejsi kod

* vyvijime-li aplikaci skladajici se z vice komponent je
velmi vhodné nasadit kontejner na principu /nversion
of Control (snadna zamena netestovanych Casti
systemu za Mock objekty)
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Odkazy

Trocha teorie

* http://len.wikipedia.org/wiki/Inversion_of control

* http://en.wikipedia.org/wiki/Dependency injection
e http://www.martinfowler.com/articles/injection.html

PicoContainer

* http://www.picocontainer.org/

* http://www.picocontainer.org/Five+minute+introduction

* http://docs.codehaus.org/display/PICO/User+Documentation

Dalsi lehké kontejnery

http://plexus.codehaus.org
http://www.springframework.org/
http://jakarta.apache.org/hivemind/
http://excalibur.apache.org/
http://wiki.apache.org/excalibur/\WhichContainer
http://www.opensymphony.com/xwork/
http://java-source.net/open-source/containers
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