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Spring loC Container ve Bean Yasam
Dongusu

Dependency Injection ve loC dersinde "Spring Olmadan Elle Bagimlilik Enjeksiyonu
(Composition Root)" béliuminde kendi elimizle yaptigimiz isi -- somut siniflari bilip new ile
nesneleri dogru sirayla kurmak -- bu derste gercek bir Spring container'inin nasil
otomatiklestirdigini isliyoruz. ilk kez burada gercek bir ApplicationContext ayaga kaldirip
kapatacagiz; bean'lerin ne zaman yaratildigini, hangi sirayla baslatildigini, ne zaman
kapatildigini ve kac kopyasinin var oldugunu (scope) elle gozlemleyecegiz.

Spring loC Container Nedir?

Spring loC container, Dependency Injection ve loC dersindeki composition root'un
otomatiklestirilmis halidir -- siniflari/tanimlari okur, aralarindaki bagimlilik grafigini cikarir,
nesneleri dogru sirayla kurar ve onlarin tim yasam dongusunu (yaratma, baslatma,
kullanilabilir olma, kapatma) yonetir:

// "Spring Olmadan Elle Bagimlilik Enjeksiyonu (Composition Root)" bdlimiinde
// elle yaptigimiz is:
static OrderService buildOrderService() {

NotificationSender sender = new EmailNotificationSender();

return new OrderService(sender);

}

// Container'in ayni isi otomatik yapmaszi:
ApplicationContext context = new AnnotationConfigApplicationContext(AppConfig.class);
OrderService orderService = context.getBean(OrderService.class);
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ikinci versiyonda new OrderService(...) satirini sen degil, container yaziyor -- AppConfig
icindeki @Bean metotlarina bakarak hangi nesnenin hangi bagimhliga ihtiyac duydugunu
kendisi ¢cikariyor.

Neden Var?

"Spring Olmadan Elle Bagimlilik Enjeksiyonu (Composition Root)" bélimuindeki
buildOrderService() gibi elle yazilmis bir kurulum metodu, birkag nesne icin gayet
yonetilebilir. Ama bir uygulama blyudukce -- yuzlerce sinif, aralarinda karmasik
bagimhliklar, bazilarinin uygulama boyunca tek bir kopyasi olmasi gerekirken bazilarinin her
seferinde yeniden yaratilmasi gerektigi, bazilarinin baslarken bir kaynagi (veritabani
baglantisi gibi) acip kapanirken serbest birakmasi gerektigi bir sistem -- bu elle yazilan
kurulum kodu hizla kendi basina bakim gerektiren, hataya acik bir katmana dénusdar.

Container bunu U¢ seyi merkezi olarak yoneterek ¢cozer: bagimhilik grafigini ¢6zme (hangi
nesne hangisine ihtiyac duyuyor, hangi sirayla kurulmal), yasam doéngisu (bir nesne ne
zaman "hazir" sayilir, kapanista ne calismali) ve scope (bir nesnenin uygulama boyunca tek
mi yoksa her istekte yeni bir kopya mi olacagi). Bu derste lGclUnU de sirasiyla isleyecegiz.

Tarihge

Spring'in container'l, Spring Framework 1.0 (2004) ile birlikte BeanFactory arayuzlyle
basladi -- minimal, yalnizca bean tanimlarini tutup istendiginde nesne Ureten temel bir
mekanizma. Kisa slre sonra ApplicationContext geldi: BeanFactory 'yi kapsayan (aslinda
onu extend eden), Uzerine olay yayinlama (event publishing), uluslararasilastirma (mesaj
kaynaklari) ve AOP-dostu proxy olusturma gibi "kurumsal" 6zellikler ekleyen daha zengin bir
arayuz.

Baslangicta bean tanimlari XML dosyalarinda yapiliyordu ( ClassPathXmlApplicationContext
ile okunurdu); Spring 3.0 (2009) @Configuration /@Bean ile Java tabanh konfiglrasyonu (
AnnotationConfigApplicationContext ) getirdi -- bugln bu projede de kullandigimiz yontem
bu. Spring Boot (2014), bir sonraki konuda (Spring Boot Auto-Configuration & Properties)
derinlemesine isleyecegimiz gibi, bu container't SpringApplication.run(...) arkasinda
otomatik olarak kurup yapilandirarak, elle ApplicationContext yaratma ihtiyacini neredeyse
tamamen ortadan kaldirdi.

BeanFactory: Kok Arayuz

Container hiyerarsisinin en altinda BeanFactory var -- bean tanimlarini tutan, istenildiginde
nesne Ureten, ama baska hicbir "kurumsal" ézelligi olmayan minimal arayiz. Onemli bir
Ozelligi: tembeldir (lazy) -- bir bean tanimi kaydetmek, o nesneyi yaratmaz:
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import org.springframework.beans.factory.config.BeanDefinition;
import org.springframework.beans.factory.support.BeanDefinitionBuilder;
import org.springframework.beans.factory.support.DefaultListableBeanFactory;

interface NotificationSender {
void send(String to, String message);

}

class EmailNotificationSender implements NotificationSender {
EmailNotificationSender() {
System.out.println("EmailNotificationSender constructed");

}

@Override
public void send(String to, String message) {
System.out.println("[email to " + to + "] " + message);

}

class BeanFactoryExample {
public static void main(String[] args) {
// The root container interface -- everything else (including

// ApplicationContext) builds on top of this. Registering a definition

// here does not create anything yet.

DefaultListableBeanFactory factory = new DefaultListableBeanFactory();

BeanDefinition definition = BeanDefinitionBuilder
.genericBeanDefinition(EmailNotificationSender.class)
.getBeanDefinition();

factory.registerBeanDefinition("emailSender", definition);

System.out.println("Bean definition registered -- nothing constructed yet.");

// Bean definition registered -- nothing constructed yet.

// BeanFactory is lazy by nature: EmailNotificationSender's constructor only

// runs on this line, the first time the bean is actually asked for.

NotificationSender sender = factory.getBean("emailSender", NotificationSender.

class);
// EmailNotificationSender constructed
sender.send("ayse@example.com", "Your order has been placed.");
// [email to ayse@example.com] Your order has been placed.
}
}

registerBeanDefinition(...) cagrisindan sonra EmailNotificationSender 'In constructor'i
hala calismamis -- main 'deki cikti sirasi bunu net gosteriyor. Nesne, yalnizca getBean(...)

ile gercekten istendigi an yaratiliyor. Bir sonraki bolimde gérecegimiz gibi,
ApplicationContext bu varsayilani degistiriyor.
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ApplicationContext: BeanFactory'nin Uzerine insa Edilen
Katman

ApplicationContext , BeanFactory 'yi genisletir ama davranisca énemli bir farki vardir:
singleton bean'leri tembel degil, context olusturulur olusturulmaz hemen (eager)
yaratir:

import org.springframework.context.annotation.AnnotationConfigApplicationContext;
import org.springframework.context.annotation.Bean;
import org.springframework.context.annotation.Configuration;

interface NotificationSender {
void send(String to, String message);

}

class EmailNotificationSender implements NotificationSender {
EmailNotificationSender() {
System.out.println("EmailNotificationSender constructed");

}

@Override
public void send(String to, String message) {
System.out.println("[email to " + to + "] " + message);

}
}
@Configuration
class AppConfig {
@Bean
NotificationSender notificationSender() {
return new EmailNotificationSender();
}
)

class ApplicationContextExample {
public static void main(String[] args) {
// Unlike the raw BeanFactory, an ApplicationContext eagerly instantiates
// every singleton bean the moment the context refreshes -- "EmailNotificationSender
// constructed" prints right here, before any getBean(...) call at all.
AnnotationConfigApplicationContext context = new AnnotationConfigApplicationContext
(AppConfig.class);
// EmailNotificationSender constructed

NotificationSender sender = context.getBean(NotificationSender.class);
sender.send("ayse@example.com", "Your order has been placed.");

// [email to ayse@example.com] Your order has been placed.

context.close();

BeanFactoryExample 'daki siranin tam tersine dikkat et: burada EmailNotificationSender
constructed satirl, getBean(...) cagrilmadan, AnnotationConfigApplicationContext 'in
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constructor'i calisirken (context "refresh" edilirken) yazdiriliyor. Bu ylizden gercek Spring
uygulamalarinda (Spring Boot dahil) neredeyse her zaman ApplicationContext kullanilr --
BeanFactory , container'in kavramsal temelini anlamak icin degerli, ama gunlik kullanimda
dogrudan karsina nadiren cikar.

Spring Bean Nedir?

"Bean", container tarafindan yaratilan, yapilandirilan ve yasam déngust boyunca yoénetilen
herhangi bir nesnedir -- Java'daki siradan bir siniftan hicbir farki yok, farki yaratilis ve
yonetilme seklinde:
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import org.springframework.context.annotation.AnnotationConfigApplicationContext;
import org.springframework.context.annotation.Bean;
import org.springframework.context.annotation.Configuration;

interface ReceiptPrinter {
void print(String item);

}

class ConsoleReceiptPrinter implements ReceiptPrinter {
@Override
public void print(String item) {
System.out.println("[receipt] " + item);

}
}
@Configuration
class AppConfig {
@Bean
ReceiptPrinter receiptPrinter() {
return new ConsoleReceiptPrinter();
}
)

class SpringBeanBasicsExample {
public static void main(String[] args) {
AnnotationConfigApplicationContext context = new AnnotationConfigApplicationContext
(AppConfig.class);

// Every object the container manages -- not just the ones you wrote a

// @Bean method for, but Spring's own internal infrastructure beans too --

// shows up here.

for (String name : context.getBeanDefinitionNames()) {
System.out.println(name);

}
// receiptPrinter
// ...plus several internal Spring infrastructure beans...

System.out.println(context.containsBean("receiptPrinter")); // true

ReceiptPrinter byType context.getBean(ReceiptPrinter.class);
ReceiptPrinter byName (ReceiptPrinter) context.getBean("receiptPrinter");
System.out.println(byType == byName); // true -- both point at the same singleton

context.close();

getBeanDefinitionNames() ciktisinda yalnizca senin @Bean metotlarinla tanimladigin
receiptPrinter dedil, Spring'in kendi altyapisi icin kaydettigi bean'ler de géranur --
container, kendi i¢ isleyisini de ayni mekanizmayla ydnetir. byType == byName karsilastirmasi
true cikiyor cink{ ("ApplicationContext: BeanFactory'nin Uzerine insa Edilen Katman"
bolimunde gérdligimuz gibi) varsayilan olarak her bean tek bir 6rnek -- bunu "Bean Scope:
Singleton (Varsayilan)" bolimuinde derinlestirecegiz.
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Bean Tanimlama: @Bean ile Java Config

@Configuration siniflari icindeki @Bean metotlari, hangi nesnenin nasil yaratilacagini
tanimlar -- bir @Bean metodu baska bir @Bean 'e parametre olarak ihtiyac duydugunda,
Spring bunu tipki bir constructor parametresi gibi ¢6zer:
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import org.springframework.context.annotation.AnnotationConfigApplicationContext;
import org.springframework.context.annotation.Bean;
import org.springframework.context.annotation.Configuration;

interface NotificationSender {
void send(String to, String message);

class EmailNotificationSender implements NotificationSender {
@Override
public void send(String to, String message) {
System.out.println("[email to " + to + "] " + message);

class OrderService {
private final NotificationSender notificationSender;

OrderService(NotificationSender notificationSender) {
this.notificationSender = notificationSender;

}
void placeOrder(String customerContact, String item) {
notificationSender.send(customerContact, "Your order for '" + item + "' has been
placed.");
}
}
@Configuration
class AppConfig {
@Bean

NotificationSender notificationSender() {
return new EmailNotificationSender();

@Bean

OrderService orderService(NotificationSender notificationSender) {
// Spring resolves this parameter exactly the way it resolves a constructor
// parameter on a @Component -- by looking up a bean of the matching type.
return new OrderService(notificationSender);

class JavaConfigBeanExample {
public static void main(String[] args) {
AnnotationConfigApplicationContext context = new AnnotationConfigApplicationContext
(AppConfig.class);

OrderService orderService = context.getBean(OrderService.class);
orderService.placeOrder("ayse@example.com", "Java 21 Book");

// [email to ayse@example.com] Your order for 'Java 21 Book' has been placed.

context.close();
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orderService(NotificationSender notificationSender) metodunun parametresi, Spring
Boot'a deginmeden énce Dependency Injection dersinde elle yazdigimiz OrderService
constructor'inin birebir aynisi -- fark, new OrderService(notificationSender) satirini artik
senin degil, container'in cagirmasinda. Component Scanning & Configuration dersinde, bu
Java-config yaklasimini @Component taramasiyla (bean tanimlamanin ikinci yolu)
karsilastiracagiz.

Bean Adlandirma ve Birden Fazla Bean

Ayni araylzun birden fazla implementasyonu bean olarak tanimlandiginda, getBean(Type)
artik hangisini kastettigini bilemez -- bunun icin bean'lerin isimleri (varsayilan olarak @Bean
metodunun adi) devreye girer:

import org.springframework.beans.factory.NoUniqueBeanDefinitionException;

import org.springframework.context.annotation.AnnotationConfigApplicationContext;
import org.springframework.context.annotation.Bean;

import org.springframework.context.annotation.Configuration;

interface NotificationSender {
void send(String to, String message);

}

class EmailNotificationSender implements NotificationSender {
@Override
public void send(String to, String message) {
System.out.println("[email to " + to + "] " + message);
}
}

class SmsNotificationSender implements NotificationSender {
@Override

public void send(String to, String message) {

System.out.println("[sms to " + to + "] " + message);

}
}

@Configuration
class AppConfig {
@Bean
NotificationSender emailSender() {
return new EmailNotificationSender();

@Bean
NotificationSender smsSender() {
return new SmsNotificationSender();
}
}

class MultipleBeansExample {
public static void main(String[] args) {
AnnotationConfigApplicationContext context = new AnnotationConfigApplicationContext
(AppConfig.class);
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// Two NotificationSender beans exist now -- asking by type alone is ambiguous.
try {

context.getBean(NotificationSender.class);
} catch (NoUniqueBeanDefinitionException e) {

System.out.println("Ambiguous: " + e.getMessage());

// Ambiguous: No qualifying bean of type 'NotificationSender' available:

// expected single matching bean but found 2: emailSender,smsSender

}

// Asking by name (the @Bean method's name, by default) resolves it exactly.
NotificationSender email = (NotificationSender) context.getBean("emailSender");
NotificationSender sms = (NotificationSender) context.getBean("smsSender");
email.send("ayse@example.com", "Hello via email");

// [email to ayse@example.com] Hello via email

sms.send("+90 555 000 00 00", "Hello via sms");

// [sms to +90 555 000 00 00] Hello via sms

context.close();

iki NotificationSender bean'i varken context.getBean(NotificationSender.class) Cagirmak
NoUniqueBeanDefinitionException firlatiyor -- container hangisini istedigini tahmin etmeye
calismiyor, acikca bir isim ister. Bu belirsizligi @qualifier ve @Primary ile enjekte edilen bir
constructor parametresi seviyesinde nasil c6zecegimizi Component Scanning &
Configuration dersinde isleyecegiz -- burada gordigun isimle getBean(...) cagrisi, 0
annotation'larin altinda yatan ayni mekanizmadir.

Bean Lifecycle: Container'in Bir Bean'i insa Etme Adimlari

Bir bean'in "hazir" hale gelmesi tek bir adim degil -- container, her bean icin sabit bir sira
izler. Bunu, her bean'in baslatilmasini saran 6zel bir bilesenle ( BeanPostProcessor )
godzlemleyelim:

import jakarta.annotation.PostConstruct;

import jakarta.annotation.PreDestroy;

import org.springframework.beans.BeansException;

import org.springframework.beans.factory.config.BeanPostProcessor;

import org.springframework.context.annotation.AnnotationConfigApplicationContext;
import org.springframework.context.annotation.Bean;

import org.springframework.context.annotation.Configuration;

// A BeanPostProcessor is infrastructure that wraps around EVERY bean's
// initialization -- it runs immediately before and after each bean's
// @PostConstruct step, for every bean the context manages.
class LoggingBeanPostProcessor implements BeanPostProcessor {
@Override
public Object postProcessBeforeInitialization(Object bean, String beanName) throws
BeansException {
System.out.println("[BeanPostProcessor] before init: " + beanName);
return bean;
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@Override
public Object postProcessAfterInitialization(Object bean, String beanName) throws
BeansException {
System.out.println("[BeanPostProcessor] after init: " + beanName);
return bean;

class LifecycleLoggingBean {
LifecycleLoggingBean() {
System.out.println("1l. Constructor");

}

@PostConstruct
void init() {

System.out.println("3. @PostConstruct");
}

@PreDestroy
void cleanup() {
System.out.println("5. @PreDestroy");

}
}
@Configuration
class AppConfig {
@Bean
LoggingBeanPostProcessor loggingBeanPostProcessor() {
return new LoggingBeanPostProcessor();
}
@Bean
LifecycleLoggingBean lifecycleLoggingBean() {
return new LifecycleLoggingBean();
}
}

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

AnnotationConfigApplicationContext context = new AnnotationConfigApplicationContext
(AppConfig.class);

// 1. Constructor

// [BeanPostProcessor] before init: lifecyclelLoggingBean

// 3. @PostConstruct

// [BeanPostProcessor] after init: lifecyclelLoggingBean

System.out.println("4. Bean is fully ready and in use");
// 4. Bean is fully ready and in use

context.close();
// 5. @PreDestroy

Cikti sirasi tam olarak su adimlari izliyor: (1) constructor calisir, (2) bagimliliklar zaten
constructor'da set edilmis olur, (3) BeanPostProcessor.postProcessBeforeInitialization her
bean icin calisir, (4) @PostConstruct metodu calisir, (5) postProcessAfterInitialization
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calisir -- ve bean artik kullanima hazirdir. Kapanista ( context.close() ) bu siranin tersine
yakin bir sekilde @PreDestroy calisir. Siradaki iki bélim, adim (4) ve kapanistaki adima iki
farkh acidan (annotation ve interface) daha yakindan bakiyor.

@PostConstruct ve @PreDestroy

Bir bean'in, constructor'i bittikten (tim bagimhliklari set edildikten) sonra calismasi gereken
bir kurulum adimi varsa ( @PostConstruct ), ya da container kapanirken serbest birakmasi
gereken bir kaynadi varsa ( @PreDestroy ), bu iki annotation tam olarak bunun icin var:
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import
import
import
import
import

jakarta.annotation.PostConstruct;

jakarta.annotation.PreDestroy;
org.springframework.context.annotation.AnnotationConfigApplicationContext;
org.springframework.context.annotation.Bean;
org.springframework.context.annotation.Configuration;

// A resource that needs to be acquired once the bean is fully constructed
// (all its dependencies set) and released exactly once, when the container
// shuts down -- exactly what @PostConstruct/@PreDestroy are for.
class ConnectionPool {

private boolean open;

@PostConstruct
void open() {

open = true;
System.out.println("ConnectionPool opened");

void borrowConnection() {

if (lopen) {
throw new IllegalStateException("Pool is not open");

}

System.out.println("Connection borrowed");

@PreDestroy
void close() {

open = false;
System.out.println("ConnectionPool closed");

}
}
@Configuration
class AppConfig {
@Bean
ConnectionPool connectionPool() {
return new ConnectionPool();
}
}

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

AnnotationConfigApplicationContext context = new AnnotationConfigApplicationContext

(AppConfig.class);

// ConnectionPool opened

ConnectionPool pool = context.getBean(ConnectionPool.class);
pool.borrowConnection();
// Connection borrowed

// Closing the context runs every managed bean's @PreDestroy method --
// exactly why manually-created objects (via plain "new’) never get this
// for free, only container-managed beans do.

context.close();

// ConnectionPool closed

learnforgex.com
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ConnectionPool 'un kendisi hicbir Spring arayizi implement etmiyor -- yalnizca iki metodunu
annotation'la isaretliyor. context.close() cagrildiginda her yonetilen bean'in @PreDestroy
metodu otomatik calisir; bu, "Spring Olmadan Elle Bagimhlik Enjeksiyonu (Composition
Root)" bolimunde elle new ile yaratilmis nesnelerde asla bedava gelmeyen bir garanti --
kimin ne zaman close() / cleanup() cagdiracagini sen takip etmek zorunda kalirdin.

InitializingBean ve DisposableBean Arayuzleri

@PostConstruct / @PreDestroy 'dan 6nce, ayni isi yapmanin tek yolu iki Spring arayuzuinu
implement etmekti -- hala calisir, ama bu yaklasimin bir bedeli var:

import org.springframework.beans.factory.DisposableBean;

import org.springframework.beans.factory.InitializingBean;

import org.springframework.context.annotation.AnnotationConfigApplicationContext;
import org.springframework.context.annotation.Bean;

import org.springframework.context.annotation.Configuration;

// The interface-based alternative to @PostConstruct/@PreDestroy -- it predates
// the annotations and still works, but ties this class's source code directly
// to Spring's own interfaces (compare with "@PostConstruct ve @PreDestroy",
// which needs no Spring-specific supertype at all).
class LegacyStyleConnectionPool implements InitializingBean, DisposableBean {

@Override

public void afterPropertiesSet() {

System.out.println("ConnectionPool opened (InitializingBean)");

}

@Override
public void destroy() {
System.out.println("ConnectionPool closed (DisposableBean)");

}
}
@Configuration
class AppConfig {
@Bean
LegacyStyleConnectionPool legacyStyleConnectionPool() {
return new LegacyStyleConnectionPool();
}
}

class InitializingDisposableBeanExample {
public static void main(String[] args) {
AnnotationConfigApplicationContext context = new AnnotationConfigApplicationContext
(AppConfig.class);
// ConnectionPool opened (InitializingBean)

context.close();
// ConnectionPool closed (DisposableBean)
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LegacyStyleConnectionPool implements InitializingBean, DisposableBean yazdigin an, bu sinif
artik Spring'e bagimli hale geliyor -- container olmadan derlenemez bile. @PostConstruct /
@PreDestroy ise yalnizca standart Java annotation'lari ( jakarta.annotation paketinden),
sinifin kendisi Spring'i hi¢c import etmeden de anlamli kalir. Bu yizden gunimuzde
neredeyse her zaman annotation tabanli yaklasim tercih edilir; araylz tabanh yaklasimi
blylk 6lctde eski kod tabanlarinda gorarsuin.

Bean Scope: Singleton (Varsayilan)

Bir bean'in scope'u, container'in kag kopyasini tutacagini belirler. Varsayilan (hicbir sey
belirtmesen bile gecerli olan) scope singleton'dir -- container basina tek bir érnek:
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import org.springframework.context.annotation.AnnotationConfigApplicationContext;
import org.springframework.context.annotation.Bean;
import org.springframework.context.annotation.Configuration;

class Counter {
private int value;

void increment() {

value++;

int getValue() {
return value;

}
}
@Configuration
class AppConfig {
@Bean
// No scope annotation at all -- "singleton" is the default: the container
// creates exactly one instance and hands out that same instance every time.
Counter counter() {
return new Counter();
}
}

class SingletonScopeExample {
public static void main(String[] args) {
AnnotationConfigApplicationContext context = new AnnotationConfigApplicationContext
(AppConfig.class);

Counter first = context.getBean(Counter.class);
first.increment();
first.increment();

Counter second = context.getBean(Counter.class);
second.increment();

System.out.println(first == second); // true
System.out.println(first.getValue()); // 3 -- both references share the same state

context.close();

first ve second, ayni nesneyi isaret ediyor ( == karsilastirmasi true) -- first.increment()
ile yapilan degisiklik, second Uzerinden de goérinuyor, clnki ikisi de ayni Counter . Bu,
"Spring Bean Nedir?" boliminde byType == byName karsilastirmasinda gérdigimuz
davranisin nedeni.

learnforgex.com Sayfa 16/ 31



Singleton bir bean'in mutable (degisebilir) durum tutmasi, cok kolayca beklenmedik
paylasilan durum hatalarina yol acar -- Counter burada kasitli olarak basit tutuldu, ama
gercek bir uygulamada birden fazla thread ayni singleton bean'e ayni anda
erisebileceqi icin (Threads dersindeki race condition'lari hatirla), singleton bean'lerin ya
thread-safe olmasi ya da mutable durumdan tamamen kacinmasi gerekir.

Bean Scope: Prototype

@Scope("prototype") ile isaretlenen bir bean'de bu varsayilan tersine déner -- her getBean
(...) cagnsli, container'in yeni bir ornek yarattigi anlamina gelir:
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import org.springframework.beans.factory.config.ConfigurableBeanFactory;

import org.springframework.context.annotation.AnnotationConfigApplicationContext;
import org.springframework.context.annotation.Bean;

import org.springframework.context.annotation.Configuration;

import org.springframework.context.annotation.Scope;

class Counter {
private int value;

void increment() {
value++;

}

int getValue() {
return value;
}
}

@Configuration
class AppConfig {
@Bean
@Scope(ConfigurableBeanFactory.SCOPE PROTOTYPE)
// Every getBean() call now returns a BRAND NEW instance -- the container
// still creates it and runs its lifecycle callbacks, but ownership (and
// @PreDestroy) passes to the caller from that point on.
Counter counter() {
return new Counter();
}
}

class PrototypeScopeExample {
public static void main(String[] args) {
AnnotationConfigApplicationContext context = new AnnotationConfigApplicationContext
(AppConfig.class);

Counter first = context.getBean(Counter.class);
first.increment();
first.increment();

Counter second = context.getBean(Counter.class);
second.increment();

System.out.println(first == second); // false -- two independent instances
System.out.println(first.getValue()); // 2
System.out.println(second.getValue()); // 1

context.close();

"Bean Scope: Singleton (Varsayilan)" bélimundeki 6érnekle birebir ayni Counter sinifi,
yalnizca @Scope annotation't eklenince tamamen farkli davraniyor -- first ve second artik
birbirinden bagimsiz, first 'U artirmak second 'l hi¢ etkilemiyor. Bu, uygulama boyunca
paylasiimamasi gereken (6rnegdin her kullanici islemi icin ayri tutulmasi gereken) durum icin
tercih edilir.
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Web Scope'lari: Request, Session, Application (Kisa Bakis)

Singleton ve prototype disinda, yalnizca bir web uygulamasi baglaminda (bu proje gibi bir
Spring MVC uygulamasinda) anlamli olan ¢ scope daha vardir -- bunlar standalone bir
AnnotationConfigApplicationContext ile test edilemez, clinki varliklar bir HTTP istegine
baghdir:

@Bean
@RequestScope  // tek bir HTTP istedi boyunca tek drnek
ShoppingCart requestScopedCart() { return new ShoppingCart(); }

@Bean
@SessionScope // tek bir kullanici oturumu boyunca tek Ornek
ShoppingCart sessionScopedCart() { return new ShoppingCart(); }

@Bean
@ApplicationScope // tum ServletContext boyunca tek 6rnek (singleton'a ¢ok yakin)
ShoppingCart applicationScopedCart() { return new ShoppingCart(); }

@RequestScope , her HTTP istedi icin farkli bir 6rnek verir (bir sonraki istekte eski 6rnek yok
olur); @SessionScope , ayni kullanicinin farkli istekleri arasinda ayni 6rnegi korur (6rnegin bir
alisveris sepeti); @ApplicationScope ise pratikte singleton'a cok benzer, ama ServletContext
'e baglidir. Bu proje su an bu Uc¢ scope'u hi¢ kullanmiyor ( HomeController / TopicController
stateless calisiyor), ama gercek bir Spring MVC uygulamasinda sikca karsina cikarlar.

Lazy Initialization: @Lazy

"ApplicationContext: BeanFactory'nin Uzerine insa Edilen Katman" bdliiminde gérdigimiz
gibi, ApplicationContext singleton bean'leri varsayilan olarak hemen (eager) yaratir. @Lazy
bu varsayilani tek tek bean bazinda geri alir:
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import org.springframework.context.annotation.AnnotationConfigApplicationContext;
import org.springframework.context.annotation.Bean;

import org.springframework.context.annotation.Configuration;

import org.springframework.context.annotation.Lazy;

class EagerService {
EagerService() {
System.out.println("EagerService constructed");
}
}

class LazyService {
LazyService() {
System.out.println("LazyService constructed");

}
}
@Configuration
class AppConfig {
@Bean
EagerService eagerService() {
return new EagerService();
}
@Bean
@Lazy
// This bean's constructor will NOT run when the context refreshes -- only
// the first time something actually asks for it.
LazyService lazyService() {
return new LazyService();
}
}

class LazyInitializationExample {
public static void main(String[] args) {
AnnotationConfigApplicationContext context = new AnnotationConfigApplicationContext
(AppConfig.class);
// EagerService constructed

System.out.println("Context refreshed -- LazyService not constructed yet.");
// Context refreshed -- LazyService not constructed yet.

context.getBean(LazyService.class);
// LazyService constructed

context.close();

EagerService 'in constructor'i context olusturulurken hemen calisiyor, ama @Lazy isaretli
LazyService 'inki, yalnizca getBean(LazyService.class) gercekten cagrildiginda calisiyor --
tipki ham BeanFactory 'nin varsayilan davranisi gibi. Bu, yaratiimasi pahali ama her
calistirmada mutlaka kullanilmayan bean'ler icin baslangi¢ suresini kisaltmak amaciyla
kullanilir.
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Circular Dependency: Neden Olur, Nasil Cozulur

A, B'ye ihtiyac duyuyor; B de A 'ya ihtiyac duyuyor -- ikisi de constructor injection
kullaniyorsa, container'in hicbirini 6nce bitiremeyecegi bir cikmaz olusur:
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import org.springframework.context.annotation.AnnotationConfigApplicationContext;
import org.springframework.context.annotation.Bean;

import org.springframework.context.annotation.Configuration;

import org.springframework.context.annotation.Lazy;

// ServiceA needs ServiceB, and ServiceB needs ServiceA -- neither can finish
// being constructed before the other exists. With plain constructor injection
// on both sides, Spring has no safe order to build them in and refuses outright
// (a BeanCurrentlyInCreationException wrapped in a BeanCreationException).
class ServiceA {

private final ServiceB serviceB;

ServiceA(ServiceB serviceB) {
this.serviceB = serviceB;
}
b

class ServiceB {
private final ServiceA serviceA;

ServiceB(@Lazy ServiceA serviceA) {
// @Lazy here breaks the deadlock: instead of the real ServiceA, Spring
// injects a proxy that only constructs the real ServiceA the first time
// one of its methods is actually called -- by which point ServiceA's own
// construction (which needed a finished ServiceB) has already completed.
this.serviceA = serviceA;

}
}
@Configuration
class AppConfig {
@Bean
ServiceA serviceA(ServiceB serviceB) {
return new ServiceA(serviceB);
}
@Bean
ServiceB serviceB(ServiceA serviceA) {
return new ServiceB(serviceA);
}
}

class CircularDependencyExample {
public static void main(String[] args) {
// Without @Lazy on one side of the cycle, this line would fail instead
// of succeeding.
AnnotationConfigApplicationContext context = new AnnotationConfigApplicationContext
(AppConfig.class);
System.out.println("Context started successfully despite the circular dependency.");
// Context started successfully despite the circular dependency.
context.close();

@Lazy burada ServiceB 'nin constructor'indaki ServiceA parametresine uygulaniyor --
Spring, gercek ServiceA yerine onun yerine gecen bir proxy enjekte ediyor; bu proxy,
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yalnizca ilk gercek metot ¢agrisinda asil ServiceA bean'ini ¢ézlyor. Bu noktada ServiceB
'nin kurulumu tamamlanabiliyor, dolayisiyla ServiceA da kurulumunu bitirebiliyor. @Lazy
olmasaydi bu kod BeanCurrentlyInCreationException ile (bir BeanCreationException 'a sarilmis
olarak) patlardi -- container sonsuz dénguye girmek yerine cemberi tespit edip hemen hata
verir.

@Lazy tek ¢6zUm degil -- constructor injection yerine bir tarafta setter injection'a
gecmek de cemberi kirar, cinkl Spring bir bean'i "yari hazir" (constructor
tamamlanmis ama setter'lar henliz cagrilmamis) halde énce olusturup, déngtdeki diger
bean'i bu yari hazir referansla besleyebilir. Ama Dependency Injection dersindeki
"Neden Constructor Injection Oneriliyor?" béliimiinde isledigimiz gerekcelerle, cogu
ekip bunun yerine @Lazy 'yi ya da (daha da iyisi) siniflari yeniden tasarlayip cemberi
tamamen ortadan kaldirmayi tercih eder -- bir circular dependency genelde, tipki cok
parametreli bir constructor gibi, iki sinifin birbirine fazla bagimh tasarlandiginin erken
bir isaretidir.

Spring Boot'ta ApplicationContext (Kisa Bakis)

Bu dersteki her 6rnekte ApplicationContext 'i elle yarattik ( new
AnnotationConfigApplicationContext(...) ). Bu projenin kendi LearningPlatformApplication
sinifina bakarsan, bunu hi¢ gérmezsin:

@SpringBootApplication
public class LearningPlatformApplication {
public static void main(String[] args) {
SpringApplication.run(LearningPlatformApplication.class, args);

}

SpringApplication.run(...) , arka planda tam olarak bu derste elle yaptigimiz isi yapiyor --
bir ApplicationContext yaratiyor, bean'leri kaydediyor, context'i "refresh" ediyor -- Gstlne
bir de embedded web sunucusu (Tomcat) baslatip uygulamayi ayakta tutuyor. Bu
container'in bean'leri nereden buldugunu (component scanning) ve Spring Boot'un hangi
bean'leri "senin yerine" otomatik tanimladigini (auto-configuration) sirasiyla Component
Scanning & Configuration ve Spring Boot Auto-Configuration & Properties derslerinde
isleyeceqgiz.

Best Practices

¢ Elinden geldigince ApplicationContext kullan, BeanFactory'yi dogrudan
kullanmaktan kacin -- gercek uygulamalarda (Spring Boot dahil) zaten hep bu sekilde
cahsirsin (bkz. "ApplicationContext: BeanFactory'nin Uzerine insa Edilen Katman").
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e @PostConstruct / @PreDestroy 't InitializingBean / DisposableBean 'e tercih et -- sinifini
Spring'e bagimh kilmadan ayni garantiyi verir (bkz. "InitializingBean ve DisposableBean
Arayuzleri").

e Singleton bean'leri stateless tut ya da thread-safe yap -- tUm uygulama boyunca
tek bir 6rnek paylasildidi icin, mutable durum kolayca eszamanlilik hatasina donustr
(bkz. "Bean Scope: Singleton (Varsayilan)").

e Prototype scope'u yalnizca gercekten "her seferinde yeni" gereken durumlar
icin kullan -- prototype bean'lerin @PreDestroy 'u container tarafindan cagrilmaz,
temizlik sorumlulugu sana gecer.

¢ Bir circular dependency'yi @Lazy ile "gizlemek" yerine, mumkiinse tasarimi
degistirerek ortadan kaldirmayi dusun -- genelde iki sinifin birbirine fazla bagimh
oldugunun isaretidir (bkz. "Circular Dependency: Neden Olur, Nasil Cozulur").

e @Lazy 'yi yalnizca gercekten pahali ya da nadiren kullanilan bean'ler icin kullan
-- her seyi lazy yapmak, hatalarin (6rn. eksik bir konfiglrasyon) uygulama baslangicinda
degil, cok daha sonra, ilgisiz bir anda ortaya cikmasina yol acar.

Yaygin Hatalar

1. BeanFactory ile ApplicationContext 'in ayni seyi yaptigini sanmak. ApplicationContext
singleton'lari eager yaratir, BeanFactory lazy'dir -- bu fark, baslangictaki (ya da tam tersi,
hic cagrilmayan) bir hatanin ne zaman ortaya ¢ikacagini degistirir (bkz. "BeanFactory: Kok
Arayuz" ve "ApplicationContext: BeanFactory'nin Uzerine insa Edilen Katman").

2. Ayni arayluzden iki bean tanimlayip getBean(Type.class) 'in "birini" sececegini
ummak. Container asla tahmin etmez -- NoUniqueBeanDefinitionException firlatir (bkz.
"Bean Adlandirma ve Birden Fazla Bean").

3. @PostConstruct metodunun constructor'la ayni anda calistigini sanmak.
@PostConstruct , tim bagimliliklar set edildikten sonra calisir -- constructor icinde heniz
hazir olmayan bir seye glvenip is yapmak yerine, o isi @PostConstruct 'a tasimak bu ylzden
vardir (bkz. "Bean Lifecycle: Container'in Bir Bean'i inga Etme Adimlan").

4. Prototype scope'lu bir bean'in @PreDestroy ‘'unun container kapanirken otomatik
calisacagini beklemek. Container, prototype bean'in ne zaman artik kullaniimadigini
bilemez -- temizlik sorumlulugu bean'i alan koda gecer (bkz. "Bean Scope: Prototype").

5. Circular dependency hatasini, siniflari yeniden diisiinmeden dogrudan @Lazy ile
"susturmak". Cogu zaman hizl bir dizeltme olsa da, altinda yatan tasarim sorununu (iki
sinifin birbirine fazla bagimh olmasi) c6zmez (bkz. "Circular Dependency: Neden Olur, Nasil
Gozalar").

6. Web scope'larini ( @RequestScope / @SessionScope ) bir web istegi baglami olmadan
kullanmaya calismak. Bu UcU yalnizca gercek bir HTTP istegi/oturumu icindeyken
anlamhdir -- standalone bir main metodunda getBean(...) ile cagirmak hataya yol acar
(bkz. "Web Scope'lari: Request, Session, Application (Kisa Bakis)").
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Ozet, Cheat Sheet ve Terimler Sézliigu

Spring loC container, Dependency Injection dersinde elle yaptigimiz composition root'u
otomatiklestiren mekanizmadir -- bean'leri tanimlar, aralarindaki bagimiihgi ¢ézer, yasam
déngiilerini yénetir ve scope'larina gore kac¢ kopya tutacagina karar verir. One cikan
noktalar:

e BeanFactory : kOk araylz, lazy (bean tanimi # bean nesnesi); ApplicationContext :
BeanFactory 'nin Uzerine kurulu, singleton'lari eager yaratan, gercek uygulamalarda
kullanilan katman

e Bean yasam dongusu sirasi: constructor » bagimliliklar set edilir » BeanPostProcessor
(before) = @PostConstruct — BeanPostProcessor (after) —» kullanima hazir - ( context.
close() 'da) @PreDestroy

e @PostConstruct / @reDestroy (annotation tabanh) her zaman InitializingBean /
DisposableBean 'e (araylz tabanl, Spring'e bagimli kilar) tercih edilir

e Scope: singleton (varsayilan, container basina tek érnek), prototype (her getBean()
yeni ornek), request/session/application (yalnizca web baglaminda anlamli)

e @Lazy, singleton'larin varsayilan eager yaratilisini tek tek bean bazinda geri alir; circular
dependency'yi ¢co6zmek icin de kullanilabilir

¢ Circular dependency, constructor injection'da container'in c6zemedigi bir ctkmaz yaratir (
BeanCurrentlyInCreationException ) -- @Lazy ya da setter injection'a gecmek cbzer, ama
kdk neden genelde bir tasarim sorunudur

Hizl referans:
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// ApplicationContext yaratmak
ApplicationContext context = new AnnotationConfigApplicationContext(AppConfig.class);

@Configuration
class AppConfig {
@Bean
MyService myService() { return new MyService(); }

@Bean
@Scope(ConfigurableBeanFactory.SCOPE PROTOTYPE)
MyPrototype myPrototype() { return new MyPrototype(); }

@Bean

@Lazy
ExpensiveService expensiveService() { return new ExpensiveService(); }

}

// Bean lifecycle
class ManagedBean {
@PostConstruct
void init() { /* bagaimliliklar hazir, kurulum burada */ }

@PreDestroy
void cleanup() { /* container kapanirken kaynak serbest birak */ }

}

// Circular dependency ¢6zimi
class ServiceB {
ServiceB(@Lazy ServiceA serviceA) { /* proxy enjekte edilir, deadlock onlenir */ }

}

context.close(); // tim singleton bean'lerin @PreDestroy'unu tetikler

Terimler Sozlugu

BeanFactory — Spring container'inin kék araylzU; bean tanimlarini tutar, istenildiginde
(lazy) nesne uretir.

ApplicationContext — BeanFactory 'yi genisleten, singleton'lari eager yaratan ve olay
yayinlama gibi ek ézellikler sunan, gercek uygulamalarda kullanilan container arayuzda.

Bean — Container tarafindan yaratilan, yapilandirilan ve yasam déngusi boyunca yoénetilen
herhangi bir nesne.

Bean definition (bean tanimi) — Bir bean'in nasil yaratilacagina dair container'a verilen
bilgi (hangi sinif, hangi bagimliliklar, hangi scope); bean taniminin kendisi henliz o nesnenin
yaratildigi anlamina gelmez.

Bean lifecycle (bean yasam dongiisu) — Bir bean'in yaratiimasindan (constructor)
kapatilmasina ( @PreDestroy ) kadar gectigi, container tarafindan yonetilen sabit adim sirasi.

@PostConstruct / @reDestroy — Bir bean'in kurulum (bagimhliklar set edildikten hemen
sonra) ve temizlik (container kapanirken) adimlarini isaretleyen, standart Java ( jakarta.
annotation ) annotation'lari.
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BeanPostProcessor — Her bean'in baslatilmasini (initialization) saran, container'in kendi
altyapisi icin kullandigi bir uzanti noktasi.

Bean scope — Bir bean'in container tarafindan kag¢ kopyasinin tutulacagini belirleyen ayar:
singleton, prototype, request, session, application.

@Lazy — Bir singleton bean'in, container refresh edilirken degil, yalnizca ilk gergekten
istendiginde yaratilmasini saglayan annotation; circular dependency ¢6zimdinde de kullanilir.

Circular dependency — ki (ya da daha fazla) bean'in birbirine dénlisimli olarak ihtiyac
duymasi ylzinden container'in hicbirini 6nce bitiremedigi durum.

Ek: Mini Proje — Container Yonetimli Bir Rezervasyon Sistemi

Bu dersteki fikirleri birlestirelim: @PostConstruct ile acilista veri hazirlayan, @PreDestroy ile
kapanista 6zet yazdiran singleton bir ReservationRegistry, her istemde yeni bir kopyasi
verilen prototype ReservationTicket 'lar tretiyor:

import jakarta.annotation.PostConstruct;

import jakarta.annotation.PreDestroy;

import org.springframework.beans.factory.config.ConfigurableBeanFactory;
import org.springframework.context.annotation.Bean;

import org.springframework.context.annotation.Configuration;

import org.springframework.context.annotation.Scope;

import java.util.ArraylList;
import java.util.List;

// Combines everything from this lesson into one small system: a SINGLETON
// registry (shared state, seeded on startup via @PostConstruct, summarized on
// shutdown via @PreDestroy) handing out PROTOTYPE tickets -- a fresh,
// independent instance every time one is requested.
class ReservationRegistry {
private final List<String> confirmedTickets = new ArraylList<>();
private int nextTicketNumber;

@PostConstruct
void seed() {
nextTicketNumber = 1000;
System.out.println("ReservationRegistry ready, starting from ticket #" +
nextTicketNumber);

}

synchronized int nextTicketNumber() {
return nextTicketNumber++;

}

synchronized void confirm(String ticketId) {
confirmedTickets.add(ticketId);

}

@PreDestroy
void summarize() {
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System.out.println("Shutting down -- " + confirmedTickets.size() + " ticket(s)
confirmed: " + confirmedTickets);

}

class ReservationTicket {
private final int ticketNumber;
private final ReservationRegistry registry;

ReservationTicket(ReservationRegistry registry) {
this.registry = registry;
this.ticketNumber = registry.nextTicketNumber();

void confirm(String customerName) {
String ticketId = "T-" + ticketNumber;
registry.confirm(ticketId);
System.out.println(ticketId + " confirmed for " + customerName);

@Configuration
class AppConfig {
@Bean
ReservationRegistry reservationRegistry() {
return new ReservationRegistry();

@Bean

@Scope(ConfigurableBeanFactory.SCOPE PROTOTYPE)

ReservationTicket reservationTicket(ReservationRegistry reservationRegistry) {
return new ReservationTicket(reservationRegistry);

}
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import org.springframework.context.annotation.AnnotationConfigApplicationContext;

class ReservationSystemDemo {
public static void main(String[] args) {
AnnotationConfigApplicationContext context = new AnnotationConfigApplicationContext
(AppConfig.class);
// ReservationRegistry ready, starting from ticket #1000

ReservationTicket first = context.getBean(ReservationTicket.class);
first.confirm("Ayse");
// T-1000 confirmed for Ayse

// A brand new ticket instance every time -- prototype scope in action.
ReservationTicket second = context.getBean(ReservationTicket.class);
second.confirm("Mehmet");

// T-1001 confirmed for Mehmet

System.out.println(first == second); // false

context.close();
// Shutting down -- 2 ticket(s) confirmed: [T-1000, T-1001]

ReservationTicket 'In constructor'i, kendi bilet numarasini almak icin ReservationRegistry 'ye
(bir singleton'a) bagiml -- "Bean Scope: Prototype" boliminde gérdiigimuz gibi her getBean
(ReservationTicket.class) cagrisi yeni bir ReservationTicket dondiriyor, ama hepsi ayni,
paylasilan ReservationRegistry 'yi kullaniyor. context.close() cagrildiginda
ReservationRegistry.summarize() ( @PreDestroy ) calisip 0 ana kadar onaylanan tUm biletleri
Ozetliyor.

ReservationRegistry.confirm(...) ve nextTicketNumber() metotlarinin synchronized
olmasina dikkat et -- bu bir singleton bean oldugu icin (bkz. "Bean Scope: Singleton
(Varsayilan)" boliumundeki uyari), gercek bir web uygulamasinda birden fazla HTTP
istegi ayni ReservationRegistry 'ye eszamanl erisebilir; synchronized olmasaydi iki
istegin ayni bilet numarasini almasiyla sonuclanabilecek bir race condition (Threads
dersini hatirla) olusurdu.

Ek: Mini Proje — Denetimli Siparis Sistemi (Circular
Dependency)

Son mini proje, "Circular Dependency: Neden Olur, Nasil Coézulur" bélimundeki fikri gercekgi
bir senaryoda go6steriyor: OrderService , her siparisi kaydetmek icin AuditLogger 'a ihtiyac

duyuyor; AuditLogger da, log satirina kaginci siparis oldugunu yazabilmek icin OrderService
'e geri ihtiyac duyuyor -- yapay degil, gercek bir cift yonlu iliski:
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import org.springframework.context.annotation.Bean;
import org.springframework.context.annotation.Configuration;
import org.springframework.context.annotation.LlLazy;

import java.util.ArraylList;
import java.util.lList;

// OrderService needs AuditlLogger to record every order; AuditLogger needs
// OrderService back, to look up how many orders have been placed so far when
// it writes a log line -- a genuine two-way relationship, not just an
// accidental one (compare with "Circular Dependency").
class OrderService {
private final AuditlLogger auditlLogger;
private final List<String> orders = new ArraylList<>();

OrderService(AuditLogger auditlLogger) {
this.auditLogger = auditlLogger;
}

void placeOrder(String item) {
orders.add(item);
auditlLogger.log("Order placed: " + item);
}

int orderCount() {
return orders.size();

}

class AuditlLogger {
private final OrderService orderService;

AuditlLogger(@Lazy OrderService orderService) {
this.orderService = orderService;

}

void log(String message) {
// orderService.orderCount() is safe to call here: by the time log(...)
// actually runs, OrderService has long finished being constructed --
// @Lazy only delayed resolving the REFERENCE, not this later method call.
System.out.println("[audit #" + orderService.orderCount() + "] " + message);

@Configuration
class AppConfig {
@Bean
OrderService orderService(AuditlLogger auditlLogger) {
return new OrderService(auditlLogger);

}

@Bean
AuditLogger auditlLogger(OrderService orderService) {
return new AuditlLogger(orderService);

}
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import org.springframework.context.annotation.AnnotationConfigApplicationContext;

class AuditedOrderSystemDemo {
public static void main(String[] args) {
AnnotationConfigApplicationContext context = new AnnotationConfigApplicationContext
(AppConfig.class);
System.out.println("Context started -- circular dependency resolved via @Lazy.");
// Context started -- circular dependency resolved via @Lazy.

OrderService orderService = context.getBean(OrderService.class);
orderService.placeOrder("Java 21 Book");

// [audit #1] Order placed: Java 21 Book
orderService.placeOrder("Spring Boot Book");

// [audit #2] Order placed: Spring Boot Book

context.close();

@Lazy , yalnizca AuditLogger 'in constructor'indaki OrderService parametresine uygulaniyor
-- iki taraf da @Lazy olsaydi bu gereksiz olurdu, ¢cinkl cemberi kirmak icin tek bir tarafin
"beklemesi" yeterli. AuditLogger.log(...) icinde orderService.orderCount() cadgrisinin
guivenle calistigina dikkat et: bu metot, context tamamen kurulduktan cok sonra, gercek bir
siparis verildiginde calisiyor -- o noktada proxy'nin arkasindaki gercek OrderService coktan
hazir.

Bu senaryoyu @Lazy olmadan denesen (her iki constructor'da da dlz OrderService /
AuditLogger parametreleri kullansan), context hic ayaga kalkmadan
BeanCurrentlyInCreationException ile basarisiz olurdu -- "Circular Dependency: Neden
Olur, Nasil Coézular" bélumiandeki uyariyr burada somut bir 6rnekte gérmus oldun.
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