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Dependency Injection ve loC

Bu ders, sitedeki ilk Spring Boot konusu olsa da, henliz Spring'e hi¢c dokunmuyor --
Dependency Injection (DI) ve Inversion of Control (IoC), Spring'den cok 6nce var olan,
cerceveden tamamen bagimsiz iki tasarim fikri. Amac, Spring'in @Autowired ile "sihirli"
bicimde yaptigi seyi 6nce tamamen elle, saf Java ile yapabilmek; bir sonraki konuda (Spring
loC Container & Bean Lifecycle) bu elle yaptigimiz isi otomatiklestiren container'in kendisini
isleyecegiz. Siki bagllk probleminden baslayip constructor/setter/field injection'in GclinU de
karsilastiracak, sonunda Spring'in bu tGclnU nasil otomatiklestirdigine kisa bir bakis atacagiz.

Dependency Injection ve IoC Nedir?

En basit haliyle Dependency Injection (Dl), bir nesnenin ihtiya¢ duydugu baska nesneleri
(bagimhliklarini) kendisi new ile yaratmak yerine, disaridan hazir olarak almasidir. Inversion
of Control (loC) ise bunun arkasindaki daha genel fikir: "kontrolln tersine cevrilmesi" --
normalde bir sinif kendi bagimliliklarini ve akisini kendisi yénetirken, 1oC bu kontroll sinifin
disina, ayri bir mekanizmaya (elle yazilmis bir "composition root"a ya da Spring gibi bir
container'a) devreder. DI, loC'nin en yaygin ve en somut gerceklestirme bicimidir:

// DI olmadan: OrderService kendi bagimliligini kendisi yaratir ve sahiplenir.
class OrderService {
private final EmailSender sender = new EmailSender();

}

// DI ile: OrderService yalnizca neye ihtiya¢ duydugunu bildirir; hangi
// EmailSender'in (ya da hangi alternatifin) verilecegine baskasi karar verir.
class OrderService {

private final EmailSender sender;

OrderService(EmailSender sender) { this.sender = sender; }

learnforgex.com Sayfal/26


https://www.learnforgex.com/tr/topics/dependency-injection

ikinci versiyonda OrderService , kendisine verilen EmailSender 'In nereden geldigini hic
bilmiyor -- bu, ilerleyen bélimlerde tek tek isleyecegimiz constructor/setter/field injection'in
Uclnidn de ortak paydasi.

Neden Var?

Dependency Injection'in ¢6zdligu temel problem siki baghlik (tight coupling) -- bir sinifin,
ihtiyac duydugu baska bir sinifin somut implementasyonunu ( new SomeClass() satiriyla)
dogrudan icinde barindirmasi. Bunun ¢ somut maliyeti var: test edilemezlik (gercek bir e-
posta servisiyle test yazmak zorunda kalirsin, ag cagrisi olmadan test edemezsin), degisim
zorlugu (yarin SMS'e gecmek istediginde 0OrderService 'in icine girip kodu degistirmen
gerekir) ve karisik sorumluluk (bir sinif hem "ne yapacagini" hem "bagimhliklarini nasil
kuracagini" ayni anda Ustlenir).

DI bu Gcunt de, bagimhhgi sinifin disina tasiyarak ¢ézer: OrderService , hangi
NotificationSender 'l kullanacagini degil, yalnizca bir NotificationSender 'a ihtiyaci oldugunu
bilir. Bu ayrim, sonraki bélimlerde gérecegimiz gibi hem testleri hizlandirir hem de yeni bir
kanal eklemeyi, mevcut kodu hic degistirmeden mimkdin kilar.

Tarihge

Dependency Injection kavrami Spring'den dnce de vardi -- fikrin kékleri 1990'larin "Inversion
of Control" tartismalarina uzanir. Ama ismini ve populerligini buyuk 6lctide Spring
Framework'e borclu: Rod Johnson, 2002'de yazdi§i Expert One-on-One J2EE Design and
Development kitabinda, dénemin agir ve karmasik EJB (Enterprise JavaBeans) modeline
karsi cok daha hafif bir alternatif dnerdi -- bu fikirler 2004'te Spring Framework 1.0 olarak
somutlasti.

Ayni yil Martin Fowler, "Inversion of Control Containers and the Dependency Injection
pattern" baslikli makalesinde, o zamana kadar belirsiz kullanilan "Inversion of Control"
terimini netlestirip "Dependency Injection" ismini énerdi -- bugun kullandigimiz terminoloji
blyuk 6lctide bu makaleden geliyor. 2009'da JSR-330 ( javax.inject , buglnkl adiyla
jakarta.inject ), @Inject gibi ortak annotation'lari standartlastirarak DI'l yalnizca Spring'e
0zgU olmaktan cikardi -- Spring hala kendi @Autowired 'Ini tercih eder, ama @Inject 'i de
destekler.

Siki Baghilhik (Tight Coupling) Problemi

"Neden Var?" boliminde s6zinu ettigimiz problemi somut kodda gorelim -- bir OrderService
, kendi EmailSender 'ini kendisi yaratiyor:
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// The "before" picture: OrderService constructs its own dependency with “new’,
// so it is permanently welded to EmailSender -- no other channel, and no fake
// version for a test, can ever take its place.
class EmailSender {

void send(String to, String message) {

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

}

}

class OrderService {
private final EmailSender emailSender = new EmailSender();

void placeOrder(String customerEmail, String item) {
// Business logic and object construction are tangled together here.
emailSender.send(customerEmail, "Your order for '" + item + "' has been placed.");

}

class TightlyCoupledOrderService {
public static void main(String[] args) {
OrderService orderService = new OrderService();
orderService.placeOrder("ayse@example.com", "Java 21 Book");
// [email to ayse@example.com] Your order for 'Java 21 Book' has been placed.

// There is no way to send this via SMS instead, and no way to replace
// EmailSender with a fake for a test -- OrderService leaves us no seam.

OrderService, new EmailSender() satiriniicinde barindirdigi siirece, onu SMS'e gecirmenin
ya da testte sahte bir génderici kullanmanin tek yolu 0rderService 'in kaynak kodunu acip
degistirmektir. Sorun, EmailSender 'In kendisinde degil -- OrderService 'in hangi géndericiyi
kullanacagina dair karari, gdéndericiyi kullanma mantigiyla ayni yere gdmmdus olmasinda.

Inversion of Control (I1oC) Nedir?

loC'nin en kliclUk hali: nesne yaratma kararini, onu kullanan sinifin disina tasimak. Asagida
OrderNotifier, EmailMessageSender 'l artik kendisi new ile yaratmiyor -- bu isi ayri bir
factory'ye devrediyor:
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// Inversion of Control, in its smallest possible form: OrderNotifier no
// longer decides HOW its dependency gets built -- a separate factory does,
// and OrderNotifier only asks for the finished object.
interface MessageSender {

void send(String to, String message);

}

class EmailMessageSender implements MessageSender {
@Override

public void send(String to, String message) {

System.out.println("[email to " + to + "]

+ message);
}
}

// The factory is the one place that knows EmailMessageSender exists. Swapping
// the concrete implementation later means editing this one method, not every
// class that used to call “new" directly.
class MessageSenderFactory {

static MessageSender create() {

return new EmailMessageSender();

}

}

class OrderNotifier {
private final MessageSender messageSender;

OrderNotifier() {
// OrderNotifier still decides to CALL the factory itself here -- that
// 1s the piece "Dependency Injection: Programming Against a Contract"
// removes next: even the factory call moves outside this class.
this.messageSender = MessageSenderFactory.create();

}

void notifyCustomer(String email, String item) {
messageSender.send(email, "Your order for '" + item + "' has been placed.");

}

class ManualFactoryExample {
public static void main(String[] args) {
OrderNotifier notifier = new OrderNotifier();
notifier.notifyCustomer("ayse@example.com", "Java 21 Book");
// [email to ayse@example.com] Your order for 'Java 21 Book' has been placed.

orderNotifier hala factory'yi kendisi cagiriyor -- kontrol tam olarak heniz tersine cevrilmis
dedgil, yalnizca bir adim disari tasinmis. Bir sonraki bolimde bu son adimi da kaldirip,
orderService 'in hicbir seyi kendisi cagirmadan, hazir bir nesneyi dogrudan
constructor'indan alacagi haline gelecegiz.
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Bu fikir bazen "Hollywood Principle" (Hollywood ilkesi) diye anilir: "Don't call us, we'll
call you" -- yani bir bilesen, ihtiya¢ duydugu seyi kendisi cagirip istemez, ihtiyaci
oldugunda disaridan kendisine getirilmesini bekler.

Dependency Injection: Sozlesmeye Karsi Programlamak

Simdi hem factory adimini hem de somut sinif bagimhligini tamamen kaldiriyoruz --
OrderService , bir NotificationSender interface'ine bagimli, hangi implementasyonun
kullanilacagina ise disaridan, constructor araciliiyla karar veriliyor:
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// The "after" picture: OrderService now depends only on an abstraction
// (NotificationSender), never on a concrete class -- the same interface
// pattern from the "Interface" lesson, applied to the dependency problem.
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);
}
}

class OrderService {
private final NotificationSender notificationSender;

// The dependency now arrives from OUTSIDE, through the constructor --

// OrderService no longer contains the words "new EmailNotificationSender()"

// anywhere. This is dependency injection: the caller decides, and injects.

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

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

}
}

class NotificationSenderExample {
public static void main(String[] args) {
OrderService emailBackedService = new OrderService(new EmailNotificationSender());
emailBackedService.placeOrder("ayse@example.com", "Java 21 Book");
// [email to ayse@example.com] Your order for 'Java 21 Book' has been placed.

// Same OrderService class, a completely different channel -- nothing

// inside OrderService changed to make this possible.

OrderService smsBackedService = new OrderService(new SmsNotificationSender());
smsBackedService.placeOrder("+90 555 000 00 00", "Java 21 Book");

// [sms to +90 555 000 00 00] Your order for 'Java 21 Book' has been placed.

Bu, Interface dersindeki "implementasyona dedgil, arayize gore programla" ilkesinin
dependency injection'a uygulanmis hali. orderService 'in kaynak kodunda
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EmailNotificationSender ya da SmsNotificationSender isimleri hic gecmiyor -- main 'deki iki
cagrinin gosterdigi gibi, ayni orderService, hicbir satiri degismeden iki farkl kanala
baglanabiliyor.

Constructor Injection

Bagimlihgi vermenin en yaygin yolu, onu bir constructor parametresi olarak almak ve final
bir alanda saklamaktir:
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// Constructor Injection: the dependency is a required constructor parameter,
// stored in a “final® field. There is no way to end up with a half-built
// OrderService that is missing its NotificationSender -- the object simply
// cannot exist without one.
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;
private final String storeName;

// Multiple dependencies/parameters are injected the same way -- just more
// constructor arguments. All of them are guaranteed to be set once the
// constructor returns.
OrderService(NotificationSender notificationSender, String storeName) {
this.notificationSender = notificationSender;
this.storeName = storeName;

void placeOrder(String customerContact, String item) {
notificationSender.send(customerContact,
"[" + storeName + "] Your order for

+ item + has been placed.");

class ConstructorInjectionExample {
public static void main(String[] args) {
OrderService orderService = new OrderService(new EmailNotificationSender(), "Java
Kitabevi");
orderService.placeOrder("ayse@example.com", "Java 21 Book");
// [email to ayse@example.com] [Java Kitabevi] Your order for 'Java 21 Book' has
been placed.

// The line below would not compile if uncommented -- there is no

// no-argument constructor, so "forgetting" the dependency is not an
// option the compiler will allow.

// OrderService broken = new OrderService();

notificationSender ve storeName, OrderService nesnesi var oldugu sirece her zaman
doludur -- bunlari unutup bos birakmanin hicbir yolu yok, ctnki derleyici o parametreleri
olmadan bir 0rderService yaratmana izin vermiyor. "Neden Constructor Injection
Oneriliyor?" boélimuinde bu garantinin neden énemli olduguna daha yakindan bakacagiz.
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Setter Injection

ikinci yaklasim, bagimliligi nesne yaratildiktan sonra bir setter metoduyla vermek:

// Setter Injection: the dependency is assigned through an ordinary setter
// method AFTER the object already exists -- useful for genuinely optional
// dependencies, but it also means the object can exist in a "half-wired"
// state until someone remembers to call the setter.
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 {
// Not final -- it has to stay reassignable so the setter can populate it
// after construction.
private NotificationSender notificationSender;

void setNotificationSender(NotificationSender notificationSender) {

this.notificationSender = notificationSender;

void placeOrder(String customerContact, String item) {
// If setNotificationSender(...) was never called, this throws a

// NullPointerException here -- at call time, not at construction time.
notificationSender.send(customerContact, "Your order for '" + item + "' has been
placed.");

}
}

class SetterInjectionExample {
public static void main(String[] args) {
OrderService orderService = new OrderService();
orderService.setNotificationSender(new EmailNotificationSender());
orderService.placeOrder("ayse@example.com", "Java 21 Book");
// [email to ayse@example.com] Your order for 'Java 21 Book' has been placed.

// A second OrderService, created but never wired -- this compiles fine
// and only fails much later, when placeOrder() actually runs.
OrderService forgotten = new OrderService();
try {

forgotten.placeOrder("mehmet@example.com", "Spring Boot Book");
} catch (NullPointerException e) {

System.out.println("Failed: notificationSender was never set.");

// Failed: notificationSender was never set.
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Burada notificationSender artik final degil -- setter'in onu sonradan doldurabilmesi icin
degisebilir kalmasi gerekiyor. Bunun bedelini main 'deki ikinci OrderService gosteriyor:
setNotificationSender(...) cagrilmadan placeOrder(...) cagrildiginda hata, nesne
yaratilirken degil, tam da o satirda, calisma zamaninda ortaya cikiyor.

Field Injection

Uctinci yaklasimda bagimlilik ne constructor'dan ne setter'dan gecer -- dogrudan bir alana
"enjekte edilir". Spring'de bunu @Autowired bir alanla gorursun; burada ayni mekanizmayi,
bir framework'in arka planda ne yaptigini gérmek igin elle simule ediyoruz:
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import java.lang.reflect.Field;

// Field Injection: a framework (Spring's @Autowired on a field is the classic
// example) reaches directly into a private field and sets it via reflection --
// the same Field.setAccessible(true) + Field.set(...) mechanism from the
// Reflection lesson's "Accessing Private Fields and Methods" section, just driven
// by a framework instead of your own code.
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 {
// A real Spring field would be annotated @Autowired; there is no
// constructor or setter here at all -- nothing but the bare field.
private NotificationSender notificationSender;

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

class FieldInjectionExample {
public static void main(String[] args) throws ReflectiveOperationException {
OrderService orderService = new OrderService();

// This is, in miniature, what a dependency injection framework does

// for every @Autowired field: find it by reflection, force it

// accessible, and set it -- no constructor call, no setter call.

Field field = OrderService.class.getDeclaredField("notificationSender");
field.setAccessible(true);

field.set(orderService, new EmailNotificationSender());

orderService.placeOrder("ayse@example.com", "Java 21 Book");
// [email to ayse@example.com] Your order for 'Java 21 Book' has been placed.

// Nothing in OrderService's own source code reveals how the field got
// its value -- that opacity is exactly why "Common Mistakes" warns
// against relying on field injection.

OrderService 'in hicbir constructor'i ya da setter'i yok -- field.set(...) c¢agrisi, Reflection
dersindeki "Private Alan ve Metotlara Erismek" béliminde gérdigimiz tam mekanizmayla,
private alana disaridan dogrudan yaziyor. Gercek bir Spring uygulamasinda bunu sen degil,
container yapar; ama sonuc aynidir: OrderService 'in kaynak koduna bakarak bu alanin nasil
doldugunu anlayamazsin.
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Field injection, OrderService 'i test etmek icin de reflection gerektirir -- normal bir new
OrderService(fakeSender) cagdrisi bagimhhigi hi¢ ayarlayamaz, ¢clinkt ortada bunu kabul
eden bir constructor yok. "Yaygin Hatalar" béliminde bu ve benzer nedenlerle field
injection'in neden tercih edilmedigine deginecegiz.

Injection Turlerini Karsilastirma

Uc yaklasimi yan yana koydugumuzda:

e Constructor Injection: bagimhlik final, zorunlu, nesne yaratilir yaratilmaz garantili.
Eksik bir bagimlilik derleme zamaninda (parametre eksikse) ya da en gec nesne
yaratilirken yakalanir.

¢ Setter Injection: bagimlilik degisebilir, istege bagli olabilir. Eksik bir bagimlilik, yalnizca
o bagimliligin gercekten kullanildigi satirda, calisma zamaninda ortaya cikar.

¢ Field Injection: en az kod (constructor/setter yazmaya gerek yok), ama en az kontrol --
bagimliligin nereden geldigi kaynak koddan anlasiimaz, elle (framework'suz) test etmek
reflection gerektirir.

Bu U¢U birbirini dislamaz -- ayni sinifta bir zorunlu bagimlilik constructor'dan, istege bagh bir
tanesi setter'dan gelebilir. Ama pratikte tek bir stil neredeyse her zaman digerlerine tercih
edilir; bir sonraki b6lim nedenini isliyor.

Neden Constructor Injection Oneriliyor?

Constructor injection'in 6nerilmesinin sebebi rastgele dedil -- garantilerinden geliyor:
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import java.util.Objects;

// Constructor injection lets every dependency be "final® -- once built, an
// OrderService can never end up pointing at a different (or missing)
// NotificationSender. Combined with an explicit null-check, a broken wiring
// attempt fails immediately and loudly, not with a mysterious NPE three
// method calls later (compare with "Setter Injection").
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) {
// Fail fast: if the caller passes null, we find out right here, at
// the exact line that got it wrong -- not somewhere deep inside
// placeOrder() later.
this.notificationSender = Objects.requireNonNull(notificationSender,
"notificationSender must not be null");

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

}
}

class ImmutableOrderService {
public static void main(String[] args) {
OrderService orderService = new OrderService(new EmailNotificationSender());
orderService.placeOrder("ayse@example.com", "Java 21 Book");
// [email to ayse@example.com] Your order for 'Java 21 Book' has been placed.

try {
new OrderService(null);

} catch (NullPointerException e) {
System.out.println("Failed immediately: " + e.getMessage());
// Failed immediately: notificationSender must not be null

Objects.requireNonNull(...) sayesinde, null bir bagimlilikla OrderService yaratmaya
calismak, main 'in gOsterdigi gibi aninda patliyor -- hatanin kaynagi, hatanin ortaya ciktigi
satirla ayni yerde. Setter injection'da (bkz. "Setter Injection") bu hata, unutulan setter
cagrisindan cok sonra, ilgisiz gortinen bir satirda ortaya cikabilirdi.
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Constructor injection'in gizli bir faydasi daha var: bir constructor'in parametre listesi
bese altiya cikmaya basladiginda, bu genelde sinifin cok fazla sorumluluk yutklendiginin
erken bir isaretidir -- setter/field injection bu "kod kokusunu" gizler, cinkU ¢ok sayida
bagimlilk daginik satirlara yayilir ve tek bakista fark edilmez.

Dependency Injection ve Test Edilebilirlik

DI'iIn en somut gunltk faydasi testte ortaya cikar -- gercek bir NotificationSender yerine,
yalnizca ne gonderildigini hafizada tutan sahte bir tanesini vermek yeterli:
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import java.util.ArraylList;
import java.util.lList;

// The payoff of depending on an interface: in a test, we can swap the real
// EmailNotificationSender for a tiny in-memory fake that just records what it
// was asked to send -- no real email is sent, and the test can assert on
// exactly what OrderService tried to do.
interface NotificationSender {
void send(String to, String message);

}

class FakeNotificationSender implements NotificationSender {
final List<String> sentMessages = new ArraylList<>();

@Override

public void send(String to, String message) {
sentMessages.add(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.");

}
}

class TestableOrderServiceExample {
public static void main(String[] args) {
FakeNotificationSender fake = new FakeNotificationSender();
OrderService orderService = new OrderService(fake);

orderService.placeOrder("ayse@example.com", "Java 21 Book");

// A hand-rolled assertion -- no test framework needed to see the point:
// this check runs against memory, in milliseconds, without a real
// email provider or network call anywhere in sight.
if (fake.sentMessages.size() != 1) {
throw new AssertionError("Expected exactly one message to be sent");
}
System.out.println("Test passed: " + fake.sentMessages.get(0));
// Test passed: ayse@example.com: Your order for 'Java 21 Book' has been placed.

FakeNotificationSender , gercek bir e-posta saglayicisina hic baglanmadan calisiyor -- test,
milisaniyeler icinde bitiyor ve sentMessages listesine bakarak OrderService 'in tam olarak ne
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yapmaya calistigini dogrulayabiliyoruz. Bu, "Siki Baghlik (Tight Coupling) Problemi"
bolimundeki TightlyCoupledOrderService 'le hicbir sekilde mimkin degildi -- orada
EmailSender 'l degistirmenin tek yolu kaynak kodu duzenlemekti.

Spring Olmadan Elle Bagimlilik Enjeksiyonu (Composition
Root)

Buraya kadarki her main metodu aslinda kicuk bir "composition root"tu -- uygulamanin
somut siniflan bildigi tek yer. Bunu daha blyUk bir 6rnekte, birden fazla bagimliligi ayni
anda baglayarak netlestirelim:

// A "composition root": one single place in the whole application where
// “new is allowed to wire concrete classes together. Every class below this
// point (OrderService) only ever sees interfaces -- exactly what a Spring
// container will automate in the next lesson, done here with nothing but
// plain constructors.
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);
}
}

interface ReceiptPrinter {
void print(String item, double price);

}

class ConsoleReceiptPrinter implements ReceiptPrinter {
@Override
public void print(String item, double price) {
System.out.printf("[receipt] %s - %.2f TL%n", item, price);
}
}

class OrderService {
private final NotificationSender notificationSender;
private final ReceiptPrinter receiptPrinter;

OrderService(NotificationSender notificationSender, ReceiptPrinter receiptPrinter) {
this.notificationSender = notificationSender;
this.receiptPrinter = receiptPrinter;

}
void placeOrder(String customerContact, String item, double price) {
notificationSender.send(customerContact, "Your order for '" + item + "' has been
placed.");

receiptPrinter.print(item, price);

}
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class CompositionRootExample {

// This method is the composition root: the one place that knows about

// EmailNotificationSender and ConsoleReceiptPrinter by name. Nothing else

// in the application does.

static OrderService buildOrderService() {
NotificationSender notificationSender = new EmailNotificationSender();
ReceiptPrinter receiptPrinter = new ConsoleReceiptPrinter();
return new OrderService(notificationSender, receiptPrinter);

}

public static void main(String[] args) {
OrderService orderService = buildOrderService();
orderService.placeOrder("ayse@example.com", "Java 21 Book", 349.90);
// [email to ayse@example.com] Your order for 'Java 21 Book' has been placed.
// [receipt] Java 21 Book - 349.90 TL

buildOrderService() disinda, ne OrderService 'in kendisi ne de onu cagiran kod
EmailNotificationSender ya da ConsoleReceiptPrinter 'In var oldugunu biliyor. Gergek bir
uygulamada bu desen "Pure DI" ya da "Poor Man's DI" olarak anilir -- hicbir framework'e
ihtiyac duymadan, yalnizca sinif ve constructor kullanarak loC'nin tim faydalarini elde
etmeyi saglar; kliclik uygulamalarda veya framework bagimhiligindan kaginmak istediginde
hala gayet gecerli bir secimdir.

Spring'in DI't Nasil Otomatiklestirdigi (Kisa Bakis)

Az once elle yazdigimiz composition root'u, Spring bir container ile otomatiklestirir -- siniflari
tarayip ( @Component / @Service ), constructor'larini okuyup ( @Autowired ), dogru sirayla
nesneleri kendisi kurar:
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import org.springframework.beans.factory.annotation.Autowired;
import org.springframework.stereotype.Component;
import org.springframework.stereotype.Service;

// A preview only -- this file will not do anything useful on its own, since
// there is no container here to create these objects. It shows the same
// OrderService design from "Manual Dependency Injection Without Spring",
// now annotated so that a Spring container could build the composition root
// FOR us.
interface NotificationSender {

void send(String to, String message);

}

@Component

class EmailNotificationSender implements NotificationSender {
@Override
public void send(String to, String message) {

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

}

}

@Service

class OrderService {
private final NotificationSender notificationSender;

// @Autowired on a constructor is optional when there is only one

// constructor (Spring uses it automatically) -- it is written explicitly
// here to keep the intent visible, matching "Constructor Injection".
@Autowired

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

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

}
}

class SpringPreviewExample {
// No output worth demonstrating here: without an ApplicationContext,
// nobody scans for @Component/@Service or calls this constructor.
// "Spring IoC Container & Bean Lifecycle" is where that container itself
// gets built.
public static void main(String[] args) {
System.out.println("This class needs a Spring ApplicationContext to do anything --
see the next lesson.");
// This class needs a Spring ApplicationContext to do anything -- see the next
lesson.

}

Bu dosya, lzerinde calisan bir ApplicationContext olmadigi icin tek basina bir sey yapmiyor
-- tarama yapan, @Autowired constructor'i bulup ¢agiran, "Spring loC Container & Bean
Lifecycle" konusunda ele alacagimiz container'in kendisi. Simdilik 6nemli olan su: burada
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goérdligun orderService ile "Spring Olmadan Elle Bagimlilik Enjeksiyonu (Composition Root)"
bolimuUndeki orderService tasarim olarak birebir ayni -- Spring, buildOrderService() 'in
elle yaptigdi isi, annotation'lara bakarak kendisi yapiyor.

Reflection dersindeki "Basit Dependency Injection Container" mini projesiyle karistirma:
orada yazdigimiz SimpleContainer , bir tipin constructor'inin hangi parametrelere ihtiyag
duydugunu kendi basina, reflection ile kesfediyordu -- burada ise hangi
implementasyonun hangi araylze baglanacagini @Component / @Service ile biz acikca
isaretliyoruz. Spring'in gercek container'i ikisinin bir karisimidir: hem reflection kullanir
hem de annotation'larla yonlendirilir.

Best Practices

¢ Varsayilan olarak constructor injection kullan -- zorunlu bagimhliklari final yapar,
eksik bir bagimhligi en erken noktada yakalar (bkz. "Neden Constructor Injection
Oneriliyor?").

¢ Setter injection'l yalnizca gercekten istege bagh bagimhhiklar icin sakla -- bir
bagimhlik olmadan sinif anlamli galisamiyorsa, onu setter'a degil constructor'a koy.

¢ Field injection'dan kacin -- ne test edilebilirligi ne de bagimliliklarin acikca géruntr
olmasini saglar (bkz. "Field Injection" ve "Yaygin Hatalar").

e Somut siniflar yerine arayuzlere bagimh ol ("Dependency Injection: S6zlesmeye
Karsi Programlamak") -- bu, hem gercek implementasyonlar arasinda gecisi hem testte
sahte implementasyon kullanmayi hicbir cagiran kodu degistirmeden miumkin kilar.

¢ Bir constructor'in parametre sayisi arttikca bunu bir uyari olarak oku -- genelde
sinifin cok fazla sorumluluk yiklendiginin isaretidir, ekstra bir parametre eklemek yerine
sinifi bélmeyi degerlendir.

e Objects.requireNonNull(...) ile fail-fast davran ("Neden Constructor Injection
Oneriliyor?") -- bir bagimlilik eksikse bunu hemen, nesne yaratilirken 6grenmek, ¢cok
sonra ilgisiz bir hatayla karsilasmaktan her zaman daha iyidir.

Yaygin Hatalar

1. Field injection'l, "daha az kod yazdigi icin" varsayilan tercih yapmak. Daha az
kod, daha az kontrol demektir -- bagimlilik nereden geliyor, kaynak koddan anlasiimaz ve
elle test etmek reflection gerektirir (bkz. "Field Injection").

2. Setter injection'daki eksik bir bagimlilhigi, hatanin ortaya ciktigi satirda aramak.
Hata genelde setX(...) cagrisinin unutuldugu, cok daha 6nceki bir satirdan kaynaklanir
(bkz. "Setter Injection").

3. Bir constructor'in bes alti parametreye ¢cikmasini normal karsilamak. Bu, sinifin
tek bir sorumluluktan fazlasini ytklendiginin erken bir isaretidir (bkz. "Neden Constructor
Injection Oneriliyor?").
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4. Objects.requireNonNull(...) gibi bir kontrol olmadan, null bir bagimlihigin
sessizce kabul edilmesine izin vermek. Bbyle bir nesne basariyla yaratilir ama ilk
gercek kullanimda, ilgisiz gérinen bir yerde patlar (bkz. "Neden Constructor Injection
Oneriliyor?").

5. DI'1 yalnizca Spring'e 6zgu bir kavram sanmak. DI, "Spring Olmadan Elle Bagimllik
Enjeksiyonu (Composition Root)" bélimuinde gérdligimuz gibi hicbir framework olmadan da
uygulanabilir bir tasarim fikridir -- Spring bunu yalnizca otomatiklestirir.

6. Somut siniflara bagimh kalip arayiuz tanimlamayi atlamak. Bu, "Neden Var?"
bolimundeki siki baghlik problemini geri getirir ve testte sahte bir implementasyon
kullanmayi imkansizlastirir.

Ozet, Cheat Sheet ve Terimler Sozlugi

Dependency Injection, bir nesnenin bagimliliklarini kendisi yaratmak yerine disaridan
almasi; Inversion of Control ise bunun arkasindaki daha genel "kontrolU disari devret"
fikridir. One cikan noktalar:

e Siki baglilik ( new ile dogrudan somut sinif yaratmak), test edilemezlik, degisim zorlugu
ve karisik sorumluluga yol acar

e Uc injection stili: constructor (zorunlu, final, en erken hata yakalama), setter (istege
bagli, sonradan degisebilir), field (en az kod, en az kontrol)

e Constructor injection varsayilan tercih olmali -- garantili doluluk, fail-fast dogrulama,
kalabalik parametre listesi erken bir tasarim uyarisi olarak islev gorur

¢ "Composition root": uygulamanin somut siniflari bildigi, new cagrilarinin toplandigi tek bir
yer -- Spring olmadan da loC'nin faydalarini saglar

e Spring, ayni fikri @Component / @Service taramasi ve @Autowired ile otomatiklestirir --
container'in kendisi bir sonraki konunun (Spring loC Container & Bean Lifecycle) konusu

Hizl referans:
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// Siki baglilik (kaginilmasi gereken)
class OrderService {
private final EmailSender sender = new EmailSender();

}

// Constructor injection (6nerilen varsayilan)
class OrderService {
private final NotificationSender sender;
OrderService(NotificationSender sender) {
this.sender = Objects.requireNonNull(sender);
}
}

// Setter injection (yalnizca gercekten istege bagli bagimliliklar igin)
class OrderService {

private NotificationSender sender;

void setSender(NotificationSender sender) { this.sender = sender; }

}

// Field injection (Spring: @Autowired; elle karsiligi yok, framework/reflection gerekir)
class OrderService {
private NotificationSender sender; // framework tarafindan reflection ile set edilir

}

// Composition root: somut siniflari bilen tek yer
class AppComposition {
static OrderService buildOrderService() {
return new OrderService(new EmailNotificationSender());

}

Terimler Sozlugu

Dependency Injection (DI) — Bir nesnenin ihtiya¢ duydugu bagimhliklar kendisi
yaratmak yerine disaridan almasi.

Inversion of Control (IloC) — Bir bilesenin akisini/bagimliliklarini kendisinin degil,
disaridaki bir mekanizmanin (composition root ya da container) yénetmesi; DI, loC'nin en
yaygin somut gerceklestirme bicimidir.

Siki baghilik (tight coupling) — Bir sinifin, ihtiya¢ duydugu baska bir sinifin somut
implementasyonuna dogrudan ( new ile) bagimli olmasi.

Constructor Injection — Bagimlhiligin zorunlu bir constructor parametresi olarak alinip
final bir alanda saklanmasi.

Setter Injection — Bagimliligin, nesne yaratildiktan sonra bir setter metoduyla, istege
bagli olarak verilmesi.

Field Injection — Bagimhligin, ne constructor ne setter kullanilmadan dogrudan bir alana
(genelde reflection ile, bir framework tarafindan) atanmasi.

Composition root — Bir uygulamada somut siniflarin bilindigi, new cagrilarinin toplandigi
tek bir yer; Pure DI/Poor Man's DI olarak da anilir.
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Fail-fast — Bir hatanin (6rn. eksik bir bagimlilik), ortaya ciktigi en erken noktada (genelde
nesne yaratilirken) firlatiimasi; hatanin kaynagini bulmayi kolaylastirir.

Test double / fake — Testte gercek bir implementasyonun yerine gecen, davranisi
basitlestirilmis ya da g6zlemlenebilir yapilmis bir nesne.

Ek: Mini Proje — Cok Kanalh Bildirim Dagiticisi

Simdiye kadar 6grendiklerimizi ("Constructor Injection", "Dependency Injection: S6zlesmeye
Karsi Programlamak") birlestirip bir adim ileri gottrelim: bagimhlik tek bir
NotificationSender degil, birden fazla implementasyonun tamami olsun. Fikir basit --
NotificationDispatcher , kac¢ kanal oldugunu ya da bunlarin ne oldugunu hic bilmeden,
kendisine verilen listedeki her kanala ayni mesaji iletiyor:
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import java.util.List;

// Combines "Constructor Injection" (a required, final dependency) with a
// twist Spring uses constantly: injecting a WHOLE LIST of implementations at
// once, so every registered channel gets used without NotificationDispatcher
// ever naming a single concrete class.
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);

}
}

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

class NotificationDispatcher {
private final List<NotificationSender> senders;

// Every NotificationSender the caller decides to pass in gets used -- the
// dispatcher itself has zero knowledge of how many channels exist or what
// they are called.
NotificationDispatcher(List<NotificationSender> senders) {

this.senders = senders;

}

void dispatch(String to, String message) {
for (NotificationSender sender : senders) {
sender.send(to, message);
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import java.util.List;

class NotificationDispatcherDemo {
public static void main(String[] args) {
// The composition root: this is the only place that lists the
// concrete channels by name.
NotificationDispatcher allChannels = new NotificationDispatcher(
List.of(new EmailNotificationSender(), new SmsNotificationSender(), new
PushNotificationSender()));

allChannels.dispatch("ayse@example.com", "Your order has shipped.");
// [email to ayse@example.com] Your order has shipped.

// [sms to ayse@example.com] Your order has shipped.

// [push to ayse@example.com] Your order has shipped.

// A second dispatcher, wired with a different (smaller) list -- same

// NotificationDispatcher class, no code changes required.

NotificationDispatcher emailOnly = new NotificationDispatcher(List.of(new
EmailNotificationSender()));

emailOnly.dispatch("mehmet@example.com", "Your order has shipped.");

// [email to mehmet@example.com] Your order has shipped.

NotificationDispatcher 'In constructor'i, tek bir NotificationSender yerine bir
List<NotificationSender> allyor -- composition root, listeye kac eleman koyacagina (
allChannels U¢ kanalli, emailonly tek kanall) kendisi karar veriyor, dispatch(...)
metodunun tek satiri bile degismiyor.

Gercek bir Spring container'inda List<NotificationSender> enjekte ettiginde, listenin
sirasl varsayllan olarak tanimsizdir (bean tanim sirasina, hatta sinif tarama sirasina
bagli olabilir) -- belirli bir siraya ihtiyacin varsa @rder annotation'i ya da Ordered
arayuzu kullanilir. Burada elle yazdigimiz List.of(...) cagrisinda sira bizim
kontrolimuzde, ama bu glivence Spring'in otomatik taramasinda kendiliginden gelmez.

Ek: Mini Proje — Odeme islemcisi

Son mini proje, ayni fikirleri farkli bir alanda (6deme isleme) ve bir istege bagli bagimhlikla
("Injection Turlerini Karsilastirma" béliminde bahsettigimiz gibi her bagimhligin zorunlu
olmasi gerekmez) tekrar gosteriyor. PaymentProcessor, zorunlu bir PaymentGateway 'e (
Objects. requireNonNull, bkz. "Neden Constructor Injection Oneriliyor?") ve istege bagh, null
olabilen bir FraudChecker 'a bagimli:
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import java.util.Objects;

// A second, different domain to show the same ideas hold generally -- not
// just for notifications. PaymentProcessor requires a PaymentGateway
// (constructor injection, see "Why Is Constructor Injection Recommended?"),
// and accepts an OPTIONAL FraudChecker that may legitimately be null -- a
// reminder that not every collaborator needs Objects.requireNonNull.
interface PaymentGateway {

boolean charge(String cardNumber, double amount);

}

class CreditCardGateway implements PaymentGateway {
@Override
public boolean charge(String cardNumber, double amount) {
System.out.printf("[credit card] Charged %.2f TL to card ending in %s%n",
amount, cardNumber.substring(cardNumber.length() - 4));
return true;

}

interface FraudChecker {
boolean looksSuspicious(double amount);

}

class ThresholdFraudChecker implements FraudChecker {
private final double threshold;

ThresholdFraudChecker(double threshold) {
this.threshold = threshold;

}

@Override
public boolean looksSuspicious(double amount) {
return amount > threshold;
}
}

class PaymentProcessor {
private final PaymentGateway gateway;
private final FraudChecker fraudChecker; // may be null -- genuinely optional

PaymentProcessor(PaymentGateway gateway, FraudChecker fraudChecker) {
this.gateway = Objects.requireNonNull(gateway, "gateway must not be null");
this.fraudChecker = fraudChecker;

}

boolean process(String cardNumber, double amount) {
if (fraudChecker != null && fraudChecker.looksSuspicious(amount)) {
System.out.println("[fraud-check] Blocked a suspicious payment of " + amount +
"TLY);
return false;
}

return gateway.charge(cardNumber, amount);
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class PaymentProcessorDemo {
public static void main(String[] args) {

// With fraud checking enabled.

PaymentProcessor guarded = new PaymentProcessor(new CreditCardGateway(), new
ThresholdFraudChecker(5000)) ;

guarded.process ("4242424242424242", 250.00);

// [credit card] Charged 250.00 TL to card ending in 4242

guarded.process("4242424242424242", 8000.00);

// [fraud-check] Blocked a suspicious payment of 8000.0 TL

// Without a fraud checker at all -- perfectly legal, since it is optional.
PaymentProcessor unguarded = new PaymentProcessor(new CreditCardGateway(), null);
unguarded.process("4242424242424242", 8000.00);

// [credit card] Charged 8000.00 TL to card ending in 4242

// A fake gateway swapped in, exactly like "Dependency Injection ve Test

// Edilebilirlik" -- no real payment provider involved.

PaymentGateway fakeGateway = (cardNumber, amount) -> {
System.out.println("[fake] Pretending to charge " + amount + " TL, no real

network call made.");

return true;

Bé

PaymentProcessor testable = new PaymentProcessor(fakeGateway, null);

testable.process("4242424242424242", 100.00);

// [fake] Pretending to charge 100.0 TL, no real network call made.

PaymentProcessorDemo 'daki U¢ senaryoya dikkat et: dolandiricilik kontrolGyle, kontrol
olmadan ( null gecirilerek) ve son olarak "Dependency Injection ve Test Edilebilirlik"
bélumindeki gibi bir lambda ile aninda yazilmis sahte bir PaymentGateway ile. Uciinde de
PaymentProcessor 'In kendi kodu tek bir satir bile degismiyor.

FraudChecker fraudChecker 'In null olabilmesine izin vermek yerine, Spring dinyasinda
bu genelde Optional<FraudChecker> ya da @Autowired(required = false) ile daha acik
hale getirilir -- "Spring loC Container & Bean Lifecycle" konusunda, istege bagh
bagimhliklari Spring'in nasil ifade ettigine bakacagiz.
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