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REST API Tasarimi

Advanced Spring MVC dersi, bir istegin etrafina nasil davranis eklendigini (interceptor,
CORS, multipart) ele aldi -- bu ders ise istegin/yanitin kendi sekline donuyor. Request ve
Response Handling'de @RequestBody , ResponseEntity ve HTTP durum kodlarini, Validation &
Exception Handling'de de ProblemDetail ile standart hata govdelerini gérmustik -- bu ders,
bu araclarin Uzerine, gercek dinya REST API'lerinin sikca karsilastigi bes somut tasarim
sorununu ekliyor: entity'yi disari sizdirmadan veri tasimak (DTO), blyuk koleksiyonlari parca
parca dondirmek (pagination/sorting/filtering), bir API'yi geriye donidk uyumlulugu
bozmadan degistirmek (versioning), bir istegin istemeden iki kez islenmesini 6nlemek
(idempotency) ve yanitin kendi navigasyonunu tasimasi (HATEOAS).

REST API Tasarimi Nedir?

REST (Representational State Transfer), Request ve Response Handling ve Path Variable'lar
ve Request Parametreleri derslerinde zaten kullandigimiz ilkelerin (kaynaklar URL'lerle
temsil edilir, HTTP metotlari anlamli bir s6zlesme tasir, yanitlar durum kodlariyla konusur)
bir mimari stildir. Bu ders, o ilkeleri tek bir endpoint'in 6tesine, bir API'nin batininin
nasil tasarlanacagina tasiyor:

// "REST'e uygun" tek bir endpoint yeterli dedil -- bir API'nin timi tutarli

// olmali: ayni hata sekli, ayni sayfalama deseni, ayni versiyonlama stratejisi.
@GetMapping("/api/vl/topics")

ResponseEntity<PagedResponse<TopicSummary>> listTopics(Pageable pageable) { ... }
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Neden Var?

Her endpoint kendi kuralini icat ederse (biri sayfalamayi ?page=/ ?0ffset= diye farkh
adlandirir, biri hatayi diiz metin digeri JSON ddéner), bir API'yi tiketen istemci her endpoint
icin ayr bir zihinsel model kurmak zorunda kalir. Validation & Exception Handling'de
@RestControllerAdvice 'In hata govdesini tek bir yere topladigini gérmustik -- bu dersteki
desenlerin (DTO, pagination shape, versioning stratejisi) hepsi ayni motivasyonu paylasiyor:
tutarlihgr endpoint'ler arasinda merkezi ve 6éngoérulebilir kilmak.

Tarihce

REST terimi, Roy Fielding'in 2000 doktora tezinde tanimlandi -- HTTP'nin kendisiyle ayni
yasta bir mimari stil degil, HTTP'nin dogru kullanimi Gzerine bir gézlem. HATEOAS,
Fielding'in orijinal tezinin bir parcasiydi, ama pratikte en az benimsenen ilke oldu -- cogu
"REST API" aslinda HATEOAS'siz, diz JSON doénduren bir HTTP API. Spring HATEOAS projesi
2012'de bu boslugu doldurmak icin basladi (bu projede kullaniimiyor, bkz. "HATEOAS Nedir?
(Kisa Bakis)"). Idempotency-Key header deseni, Stripe'in API'sinin 2017'de populerlestirdigi,
sonradan IETF taslagina dontsen bir konvansiyon. API versioning stratejileri arasindaki URI
vs header tartismasi ise 2010'lardan beri stiregelen, hala kesin bir tek dogrusu olmayan bir
tasarim tercihi.

Entity'yi Dogrudan Disari Vermenin Riskleri: Neden DTO?

Bir JPA entity'sini dogrudan @RestController 'dan déndiurmek cazip gorunur -- Jackson zaten
onu JSON'a cevirebilir. Ama bunun iki gercek riski var:
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// Returning a JPA entity directly from a @RestController -- letting Jackson serialize
// it as-is -- looks convenient, but couples your HTTP contract to your database

// schema and can leak things you never meant to expose.

class EntitylLeakageRiskExample {

// A typical entity: exactly what the database needs, nothing about what an API
// consumer should see.
static class UserEntity {

Long id;

String email;

String passwordHash; // never meant to leave the server

String internalNotes; // an admin-only field, added later by someone else

java.util.List<String> roles; // in a real @Entity, this would be a LAZY collection

UserEntity(Long id, String email, String passwordHash, String internalNotes, java.
util.List<String> roles) {
this.id = id;
this.email = email;
this.passwordHash = passwordHash;
this.internalNotes = internalNotes;
this.roles = roles;

}

// What Jackson would serialize if this entity were returned directly from a
// @RestController method -- every field, by default, becomes a JSON property.
static String naiveSerialize(UserEntity user) {

return "{\"id\":" + user.id
+ ",\"email\":\"" + user.email + "\""
+ ",\"passwordHash\":\"" + user.passwordHash + "\"" // leaked
+ ",\"internalNotes\":\"" + user.internalNotes + "\"" // leaked
+ ",\"roles\":" + user.roles + "}";

}

public static void main(String[] args) {
UserEntity user = new UserEntity(1lL, "ada@example.com", "$2a$l0$abcdef...",
"flagged for review 2025-11-02", java.util.List.of("USER"));

System.out.println(naiveSerialize(user));
// {"id":1,"email":"ada@example.com", "passwordHash":"$2a$10$abcdef...",
// "internalNotes":"flagged for review 2025-11-02","roles":[USER]}

// Two separate problems bundled into one bad decision:

// 1) passwordHash/internalNotes were never meant to be public API fields.

// 2) In a REAL @Entity, "roles" would likely be a LAZY collection -- serializing

// it outside an open Hibernate session throws LazyInitializationException,

// which is exactly why this project's TopicController resolves associations

// with an explicit join fetch (see TopicRepository.
findBySlugWithCategoryAndCourse)

// instead of leaving them to be touched later, e.g. during serialization.

}

Birincisi: entity, veritabaninin ihtiya¢c duydugu her alani tasir -- passwordHash , i¢ notlar gibi
hicbir istemcinin gérmemesi gereken alanlar da dabhil. ikincisi: gercek bir entity'de lazy-
loaded bir koleksiyon ( @ManyToOne (FetchType.LAZY) gibi, bu projenin TopicRepository 'sinde
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de gordigumuz), serialization sirasinda dokunulursa LazyInitializationException firlatabilir
-- bu proje bu riski findBySlugWithCategoryAndCourse 'daki join fetch ile bastan ¢ézlyor, ama
genel prensip ayni: entity'nin i¢ yapisini APl sézlesmesine sizdirma.

DTO Deseni: Record ile istek/Yanit Ayrimi

Co6zum, API'nin gercekten ihtiyac duydugu sekli ayrica tanimlamak:

// A DTO (Data Transfer Object) is a shape designed for the API contract, not the
// database. Records (see the Record lesson) are a natural fit -- immutable,

// concise, and each one describes exactly one direction of the conversation.
class DtoRecordExample {

// Request DTO: only what a client is allowed to send. No id (the server assigns
// it), no passwordHash (the client sends a plain password, the server hashes it).
record CreateUserRequest(String email, String password) {

}

// Response DTO: only what a client is allowed to see. No passwordHash, no
// internalNotes -- compare with EntitylLeakageRiskExample.UserEntity.
record UserResponse(Long id, String email, java.util.List<String> roles) {

}

public static void main(String[] args) {
CreateUserRequest request = new CreateUserRequest("ada@example.com", "s3cret!");
System.out.println(request);
// DtoRecordExample$CreateUserRequest[email=ada@example.com, password=s3cret!]

UserResponse response = new UserResponse(lL, request.email(), java.util.List.of
("USER"));

System.out.println(response);

// DtoRecordExample$UserResponse[id=1, email=ada@example.com, roles=[USER]]

// Two different shapes for two different moments -- CreateUserRequest never
// has an id (it doesn't exist yet), UserResponse never has a password (it
// should never come back out). A single shared "User" shape used for both
// directions can't express either constraint.

Record dersinde gordigumuz gibi, bir record immutable ve 6zlU -- her biri tek bir yonu (istek
ya da yanit) tanimlar. CreateUserRequest 'in id alani yok (henlz yok clnkul), UserResponse
'un password alani yok (asla disari cikmamasi gerektigi icin). Tek bir paylasilan "User" sekli
bu iki kisiti ayni anda ifade edemezdi.

Entity &« DTO Donusumu: Elle Mapping

DTO deseni, bir seyin ikisi arasinda dénustiurmesiyle anlam kazanir:
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// The DTO pattern only pays off once something actually converts between entity and
// DTO. The simplest version is a plain static method -- no mapping library needed

// for a shape this small (see this lesson's "Example Writing Principles" -- don't add
// infrastructure a small example doesn't need).

class EntityToDtoMappingExample {

record TopicSummary(String slug, String title, String difficulty) {
}

// Stands in for this project's real Topic/TopicTranslation entities -- a

// simplified shape, just enough to show the mapping.

record TopicEntityStub(String slug, String difficulty, String translatedTitle) {
}

static TopicSummary toDto(TopicEntityStub entity) {
return new TopicSummary(entity.slug(), entity.translatedTitle(), entity.
difficulty());
}

public static void main(String[] args) {
TopicEntityStub entity = new TopicEntityStub("advanced-spring-mvc", "ADVANCED",
"Advanced Spring MVC");

TopicSummary dto = toDto(entity);

System.out.println(dto);

// TopicSummary[slug=advanced-spring-mvc, title=Advanced Spring MVC,
difficulty=ADVANCED]

// At this project's actual scale, a hand-written toDto(...) per entity is

// perfectly maintainable. Larger codebases often reach for a mapping library

// (MapStruct is the common choice -- it generates this exact kind of method

// at compile time instead of by hand) once there are dozens of DTOs and

// fields change often enough that keeping mappings in sync by hand gets error-
prone.

Bu projenin dlgeginde elle yazilmis bir toDto(...) metodu gayet strdurulebilir. Daha buyUk
kod tabanlarinda, DTO sayisi onlarcaya cikip alanlar sik degistiginde, bu déntisimu elle
senkron tutmak hataya acik hale gelir -- MapStruct gibi bir mapping kUtliphanesi (derleme
zamaninda ayni metodu otomatik Uretir) genelde bu noktada devreye girer.

Sayfalama (Pagination): Pageable ve Page

BUyuk bir koleksiyonu tek seferde dondlirmek yerine, parca parca vermek:
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import org.springframework.data.domain.Page;

import org.springframework.data.domain.PageImpl;
import org.springframework.data.domain.PageRequest;
import org.springframework.data.domain.Pageable;

import java.util.lList;

// Pageable/Page are the same Spring Data types that back JpaRepository (see how
// TopicRepository extends it) -- when a @RestController method takes a Pageable
// parameter, Spring resolves it from ?page=/?size=/?sort= query parameters

// automatically, no manual parsing needed.

class PaginationExample {

record Topic(String slug, String title) {
}

static Page<Topic> findTopics(List<Topic> allTopics, Pageable pageable) {
int start = (int) pageable.getOffset();
int end = Math.min(start + pageable.getPageSize(), allTopics.size());
List<Topic> pageContent = start >= allTopics.size() ? List.of() : allTopics.sublList
(start, end);
// A real repository does this in the database (LIMIT/OFFSET); PageImpl here
// just wraps an already-fetched in-memory list to demonstrate the shape.
return new PageImpl<>(pageContent, pageable, allTopics.size());

}

public static void main(String[] args) {
List<Topic> allTopics = List.of(
new Topic("spring-mvc-fundamentals", "Spring MVC Fundamentals"),
new Topic("mapping-annotations-http-methods", "Mapping Annotations and HTTP

Methods"),
new Topic("path-variables-request-parameters", "Path Variables and Request
Parameters"),
new Topic("request-response-handling", "Request and Response Handling"),
new Topic("validation-exception-handling", "Validation and Exception
Handling"));
// ?page=0&size=2 -- Spring resolves this into a Pageable automatically when

// a controller method takes one as a parameter.
Pageable firstPage = PageRequest.of(0, 2);
Page<Topic> pagel = findTopics(allTopics, firstPage);

System.out.println(pagel.getContent());

// [Topic[slug=spring-mvc-fundamentals, ...], Topic[slug=mapping-annotations-http-
methods, ...]]

System.out.println("totalElements=" + pagel.getTotalElements() +
pagel.getTotalPages());

// totalElements=5, totalPages=3

, totalPages=" +

Pageable lastPage = PageRequest.of(2, 2);

Page<Topic> page3 = findTopics(allTopics, lastPage);
System.out.println(page3.getContent() + ", islLast=" + page3.islLast());
// [Topic[slug=validation-exception-handling, ...]], islLast=true
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Pageable / Page , bu projenin TopicRepository 'sinin de miras aldigi JpaRepository ailesinden
-- @RestController metodun bir parametresi Pageable tipindeyse, Spring bunu ?page=/?
size=/ ?sort= query parametrelerinden otomatik ¢cézer, elle parse etmeye gerek kalmaz.
page.getTotalElements() / getTotalPages() , istemcinin kac sayfa daha oldugunu bilmesini
saglar.

Siralama (Sorting): Sort ile Coklu Alan

Sort, Pageable ile birlikte calisir ve birden fazla alanla zincirlenebilir:

import org.springframework.data.domain.PageRequest;
import org.springframework.data.domain.Pageable;
import org.springframework.data.domain.Sort;

// Sort composes with Pageable -- a client can ask for ?sort=difficulty,asc&sort=title,desc
// and Spring resolves it into exactly the Sort object built here by hand.
class SortingExample {

public static void main(String[] args) {
Sort byDifficultyThenTitle = Sort.by(Sort.Direction.ASC, "difficulty")
.and(Sort.by(Sort.Direction.DESC, "title"));

System.out.println(byDifficultyThenTitle);
// difficulty: ASC,title: DESC

// Combined with paging into a single Pageable, exactly what a

// @RestController parameter of type Pageable resolves to from query

// parameters like ?page=0&size=10&sort=difficulty,asc&sort=title,desc:

Pageable pageable = PageRequest.of(0, 10, byDifficultyThenTitle);

System.out.println("page=" + pageable.getPageNumber() + ", sort=
getSort());

// page=0, sort=difficulty: ASC,title: DESC

+ pageable.

// A shorthand for a single field:

Pageable simpleSort = PageRequest.of(0, 10, Sort.by("title"));
System.out.println(simpleSort.getSort());

// title: ASC -- Sort.by(String...) defaults to ascending

Sort.by(Sort.Direction.ASC, "difficulty").and(Sort.by(Sort.Direction.DESC, "title")) ,
istemcinin ?sort=difficulty,asc&sort=title,desc ile isteyecedi siralamanin sunucu
tarafindaki karsiligi -- Spring bu query parametrelerini otomatik olarak tam da bu Sort
nesnesine ¢ozer.

Filtreleme: Query Parametreleriyle Dinamik Sorgu

Path Variable'lar ve Request Parametreleri'nde @RequestParam 'In opsiyonel olabilecegini
goérmustik -- filtreleme de tam olarak bunun Uzerine kurulu:

learnforgex.com Sayfa 7 /22



import java.util.List;
import java.util.Optional;
import java.util.function.Predicate;

// Query parameters like ?difficulty=ADVANCED&category=spring-mvc filter a collection --
// each present parameter narrows the result, each absent one is simply skipped.

// A real repository would push this down into a WHERE clause (or a JPA Specification

// for cases this dynamic); this example keeps the filtering logic itself visible by

// building it as a chain of optional Predicates over an in-memory list.

class DynamicFilterExample {

record Topic(String slug, String category, String difficulty) {
}

static List<Topic> filter(List<Topic> topics, String category, String difficulty) {
Predicate<Topic> byCategory = Optional.ofNullable(category)
.<Predicate<Topic>>map(c -> t -> t.category().equals(c))
.orElse(t -> true);
Predicate<Topic> byDifficulty = Optional.ofNullable(difficulty)
.<Predicate<Topic>>map(d -> t -> t.difficulty().equals(d))
.0rElse(t -> true);

return topics.stream().filter(byCategory.and(byDifficulty)).tolList();
}

public static void main(String[] args) {
List<Topic> topics = List.of(
new Topic("advanced-spring-mvc", "spring-mvc", "ADVANCED"),
new Topic("spring-mvc-fundamentals", "spring-mvc", "INTERMEDIATE"),
new Topic("threads", "concurrency", "ADVANCED"));

System.out.println(filter(topics, "spring-mvc", null));

// [Topic[advanced-spring-mvc,...], Topic[spring-mvc-fundamentals,...]] -- category
only

System.out.println(filter(topics, "spring-mvc", "ADVANCED"));

// [Topic[advanced-spring-mvc,...]1] -- both filters applied

System.out.println(filter(topics, null, null));

// all three -- no filters means every predicate defaults to "true"

}

}

Her filtre parametresi opsiyonel: mevcutsa sonucu daraltir, yoksa hic etkilemez ( true dbénen
bir predicate ile). Gercek bir repository'de bu mantik genelde veritabanina, bir WHERE
cUmlesine ya da (cok sayida opsiyonel alan icin) bir JPA Specification 'a tasinir -- ama temel
fikir ayni: her filtre, saglanmamissa "hicbir seyi eleme" davranisina duser.

Sayfalanmis Yanitin Sekli: content, totalElements, totalPages

Bir Page<T>'i dogrudan controller'dan dondirmek calisir, ama Spring Data'nin kendisi bunu
Onermiyor -- PageImpl 'in ic alanlari belgeli, kararl bir s6zlesme degil ve varsayilan JSON
sekli sirimler arasinda degisebiliyor:

learnforgex.com Sayfa 8 /22



import org.springframework.data.domain.Page;
import java.util.List;

// Returning a Page<T> directly from a @RestController works, but Spring Data itself
// warns against it: PageImpl's internal fields aren't a stable, documented API

// contract, and its default JSON shape has changed across Spring Data versions.

// The recommended fix is the same idea as the DTO pattern -- wrap the page in a

// shape YOU control and document, not one an internal class happens to produce.
class PagedResponseShapeExample {

record TopicSummary(String slug, String title) {
}

// A stable, project-owned response shape -- pulls only what a client actually
// needs out of Page<T>, in field names this project's own API docs can commit to.
record PagedResponse<T>(List<T> content, int page, int size, long totalElements, int
totalPages) {
static <T> PagedResponse<T> from(Page<T> springDataPage) {
return new PagedResponse<>(
springDataPage.getContent(),
springDataPage.getNumber(),
springDataPage.getSize(),
springDataPage.getTotalElements(),
springDataPage.getTotalPages());

}

public static void main(String[] args) {
Page<TopicSummary> springDataPage = new org.springframework.data.domain.PageImpl<>(

List.of(new TopicSummary("advanced-spring-mvc", "Advanced Spring MVC")),
org.springframework.data.domain.PageRequest.of (0, 2),
5);

PagedResponse<TopicSummary> response = PagedResponse.from(springDataPage);
System.out.println(response);

// PagedResponse[content=[TopicSummary[slug=advanced-spring-mvc, ...]], page=0,
//  size=2, totalElements=5, totalPages=3]

// Whatever Page<T>'s own serialization looks like in a given Spring Data
// version, this record's shape doesn't change unless this project changes it.

Co6zum, DTO desenindeki fikrin aynisi: Page<T>'i, bu projenin kendi belgeleyebilecegi, alan
adlarini kendi kontrol ettigi bir PagedResponse<T>'e sarmalamak. Page<T>'in dahili
serialization't hangi Spring Data sUrimunde nasil degisirse degissin, bu record'un sekli
yalnizca bu proje degistirirse degisir.

API Versioning: URI Versioning vs Header Versioning

Bir APl zamanla degisir -- eski istemcileri kirmadan yeni bir sekil sunmanin iki yaygin yolu:
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import org.springframework.web.bind.annotation.GetMapping;
import org.springframework.web.bind.annotation.RequestHeader;
import org.springframework.web.bind.annotation.RestController;

// Two common ways to version a REST API. Neither needs a new mechanism -- both

// reuse tools this project already knows: @GetMapping's path (Mapping Annotations
// and HTTP Methods) for URI versioning, @RequestHeader (Path Variables and Request
// Parameters) for header versioning.

@RestController

class ApiVersioningExample {

// URI versioning: the version is part of the path itself -- impossible to miss,
// easy to route differently, but "v1"/"v2" leak into every client's URLs forever.
@GetMapping("/api/v1l/topics/{slug}")
public String getTopicV1(String slug) {

return "{\"slug\":\"" + slug + "\"}"; // vl shape: flat
}

@GetMapping("/api/v2/topics/{slug}")
public String getTopicV2(String slug) {

return "{\"slug\":\"" + slug + "\",\"links\":{}}"; // v2 shape: adds a field
}

// Header versioning: the URL never changes -- one @GetMapping, the version comes
// from a request header instead.
@GetMapping("/api/topics/{slug}")
public String getTopic(String slug, @RequestHeader(name = "Api-Version", defaultValue =
"1") int apiVersion) {
return apiVersion >= 2
? "{\"slug\":\"" + slug + "\",\"links\":{}}"
"{\"slug\":\"" + slug + "\"}";
}

public static void main(String[] args) {
ApiVersioningExample controller = new ApiVersioningExample();

System.out.println(controller.getTopicV1l("advanced-spring-mvc"));
// {"slug":"advanced-spring-mvc"}
System.out.println(controller.getTopicV2("advanced-spring-mvc"));
// {"slug":"advanced-spring-mvc","links":{}}

System.out.println(controller.getTopic("advanced-spring-mvc", 1));
// {"slug":"advanced-spring-mvc"}
System.out.println(controller.getTopic("advanced-spring-mvc", 2));
// {"slug":"advanced-spring-mvc","links":{}}

URI versioning ( /api/vl/... vs /api/v2/... ), Mapping Annotation'lari ve HTTP Metotlari
dersinde gérdigimuiz @GetMapping 'in path'inin bir parcasi -- gézden kacirilmasi imkansiz,
ama "v1"/"v2" istemcinin her URL'sine sonsuza kadar sizar. Header versioning ( Api-
Version: 2 ), Path Variable'lar ve Request Parametreleri dersindeki @RequestHeader 't kullanir
-- URL hi¢ degismez, ama versiyon artik URL'e bakarak gériinmez, dokiimantasyona bagimli
hale gelir.
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Idempotency Nedir? Dogal Olarak ldempotent Metotlar

Bir islem, bir kez cagrilmasiyla N kez cagrilmasi ayni sonucu Uretiyorsa idempotent'tir:

import java.util.HashMap;
import java.util.Map;

// An operation is idempotent when calling it once has the same effect as calling it
// N times. Mapping Annotations and HTTP Methods already introduced idempotent

// as a property of GET/PUT/DELETE -- this example proves it by actually calling each
// operation twice and checking the store ends up in the same state either way.

class IdempotentMethodsExample {

static final Map<String, String> store = new HashMap<>();

static void put(String key, String value) {
store.put(key, value); // PUT: replaces whatever was there -- same result every time

}

static void delete(String key) {
store.remove(key); // DELETE: removing something already gone is still "gone" --
same result

}
static String post(String value) {
// POST: creates a NEW resource every time -- calling it twice is NOT the same
// as calling it once.
String id = "id-" + (store.size() + 1);
store.put(id, value);
return id;

}

public static void main(String[] args) {
store.clear();

put("topic-1", "Advanced Spring MVC");

put("topic-1", "Advanced Spring MVC"); // calling PUT again
System.out.println(store);

// {topic-1=Advanced Spring MVC} -- calling it twice left the exact same state

delete("topic-1");

delete("topic-1"); // calling DELETE on something already gone
System.out.println(store.containsKey("topic-1"));

// false either way -- both calls end in the same state

store.clear();

String firstId = post("REST API Design");

String secondId = post("REST API Design"); // calling POST again
System.out.println(firstId + " != " + secondId + " -> " + store);

// id-1 '= id-2 -> {id-1=REST API Design, id-2=REST API Design}

// two calls created two resources -- POST is NOT idempotent by default
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PUT ve DELETE, dogalari geregi idempotent -- ayni PUT 'u iki kez géndermek, kaynagi ayni
son duruma getirir; ayni DELETE 'i iki kez gondermek, kaynagi "yok" durumunda birakir
(ikinci cagr hicbir sey degistirmez). PoST ise degil -- her cagri, tanimi geregi yeni bir
kaynak yaratir. Bu ayrim, Mapping Annotation'lari ve HTTP Metotlari dersinin "HTTP
Metotlari: Safe ve Idempotent Kavramlari" bélimutnde tanitilmisti; burada gercekten
calistinip dogruluyoruz.

Idempotency-Key Header'i ile POST'u Idempotent Yapmak

POST 'un idempotent olmamasi gercek bir sorun yaratir: bir istemci zaman asimindan sonra
istegi tekrar denediginde, sunucunun istegi ilk kez mi isledigi belirsizdir. C6zim, istemcinin
Urettigi bir anahtarla sunucunun "bunu daha énce gérdim" diyebilmesi:
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import java.util.HashMap;
import java.util.Map;

//
//
//
//
//
//

nothing

item);

IdempotentMethodsExample showed POST creating a new resource on every call -- a
real problem when a client retries a request after a timeout, unsure whether the
first attempt actually succeeded. The fix: the client generates a unique

Idempotency-Key per logical operation and sends it with every retry; the server

remembers which keys it has already processed and returns the SAME result instead

of creating a duplicate.
class IdempotencyKeyExample {

record OrderResult(String orderId, String status) {

}

static final Map<String, OrderResult> processedKeys = new HashMap<>();
static int nextOrderNumber = 1;

static OrderResult createOrder(String idempotencyKey, String item) {

}

OrderResult existing = processedKeys.get(idempotencyKey);
if (existing !'= null) {
return existing; // same key seen before -- return the original result,

}
OrderResult result = new OrderResult("order-" + nextOrderNumber++, "CREATED:

processedKeys.put(idempotencyKey, result);
return result;

public static void main(String[] args) {

String key = "alb2c3-client-generated-uuid";

OrderResult first = createOrder(key, "Java Mug");
System.out.println(first);
// OrderResult[orderId=order-1, status=CREATED: Java Mug]

// The client didn't get a response in time (network blip) and retries with
// the SAME key:

OrderResult retry = createOrder(key, "Java Mug");
System.out.println(retry);

// OrderResult[orderId=order-1, status=CREATED: Java Mug] -- identical, no

duplicate order

// A genuinely new order uses a fresh key, and does create a new resource:
OrderResult secondOrder = createOrder("d4e5f6-different-uuid", "Mechanical

Keyboard") ;

System.out.println(secondOrder);
// OrderResult[orderId=order-2, status=CREATED: Mechanical Keyboard]
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istemci, mantiksal bir islem icin tek bir Idempotency-Key Uretir (genelde bir UUID) ve her
denemede ayni anahtari génderir. Sunucu, o anahtari daha 6nce islediyse yeni bir kaynak
yaratmadan ilk sonucu déndurur -- ikinci cagrinin etkisi, ilk cagrinin etkisiyle birebir ayni,
yani POST artik efektif olarak idempotent.

HATEOAS Nedir? (Kisa Bakis)

HATEOAS, bir yanitin yalnizca veri degil, istemcinin siradaki adimlarini da tasimasidir:

import java.util.LinkedHashMap;
import java.util.Map;

//
//
//
//
//
//

HATEOAS (Hypermedia as the Engine of Application State): a response includes not
just data, but the LINKS a client can follow next -- the API guides the client,
instead of the client having to hard-code every URL it might ever need. This
project doesn't use the real “spring-hateoas’ library (it isn't a dependency
here), so this example hand-builds the same shape a real HATEOAS response has,
to show the idea without adding a library this project doesn't otherwise need.

class HateoasConceptExample {

record TopicResponse(String slug, String title, Map<String, String> links) {
}

static TopicResponse toResponseWithLinks(String slug, String title, String

previousSlug, String nextSlug) {

Map<String, String> links = new LinkedHashMap<>();
links.put("self", "/api/topics/" + slug);
if (previousSlug != null) {
links.put("previous", "/api/topics/" + previousSlug);
}
if (nextSlug '= null) {
links.put("next", "/api/topics/" + nextSlug);
}
return new TopicResponse(slug, title, links);

}

public static void main(String[] args) {
TopicResponse response = toResponseWithLinks(
"advanced-spring-mvc", "Advanced Spring MVC",
"spring-mvc-views-thymeleaf", "rest-api-design");

System.out.println(response);

// TopicResponse[slug=advanced-spring-mvc, title=Advanced Spring MVC,
//  links={self=/api/topics/advanced-spring-mvc,

// previous=/api/topics/spring-mvc-views-thymeleaf,

// next=/api/topics/rest-api-design}]

// A client following "next" never needs to know this project's URL scheme
// (/api/topics/{slug}) -- it just follows the link the server gave it. This
// project's own topic.html does the conceptual equivalent server-side

// (previousTopic/nextTopic in TopicController), just rendered as HTML

// <a> tags instead of a JSON "links" map.
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Istemci, next linkini takip ederken bu projenin URL semasini ( /api/topics/{slug} ) hic
bilmek zorunda kalmaz -- sunucunun verdigi linki izler. Bu proje gercek spring-hateoas
kiGtiphanesini kullanmiyor (proje bagimhliklarinda yok), bu ylzden yukaridaki érnek elle
kurulmus bir links map'i -- ama fikir, bu projenin kendi topic.html 'inin previousTopic/
nextTopic ile yaptiginin (bkz. Spring MVC Views ve Thymeleaf dersi) JSON karsiligi: sunucu,
"Onceki"/"sonraki" neresi biliyor, istemcinin bilmesine gerek yok.

Best Practices

¢ APl'yi tiiketen istemcinin hic gormemesi gereken alanlan (sifre hash'i, ic
notlar, dahili ID'ler) bir DTO ile acikca filtrele -- entity'yi dogrudan déondirmek bunu
unutmayi kolaylastirir (bkz. "Entity'yi Dogrudan Disari Vermenin Riskleri: Neden DTO?").

e Sayfalanmis yanitlari kendi kontrolundeki bir DTO'yla sarmala, Page<T>'i
dogrudan dondiirme -- Spring Data'nin kendisi bunu 6nerir (bkz. "Sayfalanmis Yanitin
Sekli: content, totalElements, totalPages").

¢ Versioning stratejini API'nin basindan (ya da en azindan ilk kirici degisiklikten
once) sec ve tutarli uygula -- yari yolda URI'den header'a (ya da tersine) ge¢cmek,
mevcut tim istemcileri kirar (bkz. "API Versioning: URI Versioning vs Header Versioning").

e Yan etkisi olan (6deme, siparis olusturma gibi) POST endpoint'lerinde
Idempotency-Key 'i ciddiye al -- ag zaman asimlari gercek ve sik; bu desen olmadan bir
tekrar deneme, cift UGcretlendirme gibi somut kullanici zararlarina yol acabilir (bkz.
"lIdempotency-Key Header'i ile POST'u Idempotent Yapmak").

Yaygin Hatalar

1. Entity'yi "simdilik" dogrudan dondiriip DTO'yu sonraya birakmak. Bir kez
istemciler entity'nin sekline bagimli hale geldikten sonra, aradan bir DTO eklemek geriye
dénUk uyumlulugu bozan bir degisiklige dénUsur -- DTO'yu en basindan kurmak, sonradan
eklemekten cok daha ucuzdur (bkz. "Entity'yi Dogrudan Disari Vermenin Riskleri: Neden
DTO?").

2. Sayfalama parametrelerini ( page, size, sort) elle @equestParam ile okuyup
Pageable '1 hi¢c kullanmamak. Bu, Spring'in zaten ¢6zdugu bir sorunu yeniden ¢6zmek
demektir -- Pageable parametresi ayni isi, dogrulama ve varsayilan degerlerle birlikte, tek
satirda yapar (bkz. "Sayfalama (Pagination): Pageable ve Page").

3. Filtre parametrelerinin null olabilecegini unutup dogrudan .equals(...)
cagirmak. category.equals(t.category()) gibi bir kod, category saglanmadiginda
NullPointerException firlatir -- her opsiyonel filtre, "saglanmadiysa etkisiz" davranisini
acikca ifade etmeli (bkz. "Filtreleme: Query Parametreleriyle Dinamik Sorgu").
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4. URI versioning ile header versioning'i ayni API icinde karistirmak. Bazi
endpoint'ler sapi/vl/..., bazilarn Api-Version header'i kullanirsa, istemci igin hangi
stratejinin gecerli oldugunu tahmin etmek zorlasir -- bir API tek bir stratejide tutarh kalmali
(bkz. "API Versioning: URI Versioning vs Header Versioning").

5. Idempotency-Key 'i sunucu tarafinda siiresiz saklamak. Gercek bir uygulamada
anahtarlar bir siire sonra (6rnegin 24 saat) temizlenmeli -- aksi halde bellek/depolama
sinirsiz buyUr; bu érnekteki Map , sure sonu mantigi olmadan yalnizca fikri gosteriyor (bkz.
"Idempotency-Key Header'i ile POST'u Idempotent Yapmak").

6. HATEOAS linklerini yalnizca dokiimantasyonda tanimlayip yanita hic koymamak.
HATEOAS'in bitln amaci, istemcinin dokiimantasyona degil yanitin kendisine bakarak
siradaki adimi bulabilmesi -- yalnizca dokimante edilmis ama yanitta olmayan bir link,
HATEOAS dedgil, siradan bir API sd6zlesmesidir (bkz. "HATEOAS Nedir? (Kisa Bakis)").

Ozet, Cheat Sheet ve Terimler Sézliigu

REST API tasarimi, tek bir endpoint'in dogru calismasinin étesinde, bir API'nin batiniunin
tutarh, éngdrilebilir ve geriye dénik uyumlu kalmasiyla ilgili. One cikan noktalar:

¢ DTO: API s6zlesmesini entity'nin i¢c yapisindan ayiran, istek/yanit icin ayri sekiller
tanimlayan desen

e Pageable / Page<T>/ Sort : sayfalama ve siralamanin Spring Data'daki karsiligi, query
parametrelerinden otomatik ¢cézultr

e Filtreleme: her query parametresi opsiyonel, saglanmadiginda sonucu etkilemeyen bir
predicate

e PagedResponse<T>: Page<T> 'in kararsiz i¢ yapisl yerine, projenin kendi kontrolindeki
sayfalama sekli

e URI versioning: versiyon path'te ( 7api/vl/... ) -- gérintr ama kalici

e Header versioning: versiyon bir header'da ( Api-Version ) -- URL sabit kalir ama versiyon
goérinmez

e Idempotent: bir kez ya da N kez ¢agrilmasi ayni sonucu Ureten islem ( GET / PUT / DELETE
dogal olarak, PoST degil)

e Idempotency-Key : istemcinin Urettigi, sunucunun "bu istedi daha 6nce isledim"
diyebilmesini saglayan header

e HATEOAS: yanitin veri yaninda istemcinin siradaki adimlarini (linkler) de tasimasi

Hizl referans:
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@RestController
class TopicApiController {

@GetMapping("/api/vl/topics")
PagedResponse<TopicSummary> list(
@RequestParam(required = false) String category,
Pageable pageable) {
// filtrele -> sayfala -> DTO'ya sarmala
return PagedResponse.from(repository.findAll(pageable));

}

@PostMapping("/api/vl/orders")
ResponseEntity<OrderResponse> createOrder(
@RequestHeader ("Idempotency-Key") String key,
@RequestBody CreateOrderRequest request) {
OrderResponse existing = seenKeys.get(key);
if (existing !'= null) return ResponseEntity.ok(existing);
// ... yeni kaynagdi olustur, seenKeys'e ekle ...
return ResponseEntity.status(HttpStatus.CREATED).body(created);

Terimler Sozlugu

DTO (Data Transfer Object) — APl s6zlesmesi icin tasarlanmis, veritabani entity'sinden
bagimsiz veri sekli.

Pageable — Sayfa numarasi, boyutu ve siralamayi tasiyan, query parametrelerinden
otomatik ¢6zilen Spring Data arayuzu.

Page<T> — Bir sayfanin icerigini ( content ) ve toplam eleman/sayfa sayisini birlikte tasiyan
Spring Data araytzu.

Sort — Bir ya da daha fazla alana gore, yon ( ASC / DESC ) belirtilerek siralama tanimlayan
Spring Data tipi.

URI versioning — API versiyonunun URL path'inin bir parcasi oldugu versiyonlama stratejisi.

Header versioning — API versiyonunun bir HTTP header'iyla belirtildigi, URL'in sabit kaldigi
versiyonlama stratejisi.

Idempotent — Bir kez cagrilmasiyla N kez cagrilmasi ayni sonucu Ureten islem.

Idempotency-Key — istemcinin Urettigi, sunucunun bir istegi daha énce isleyip islemedigini
anlamasini saglayan HTTP header!.

HATEOAS (Hypermedia as the Engine of Application State) — Bir APl yanitinin, veri
yaninda istemcinin izleyebilecegi linkleri de tasimasi gerektigini sdyleyen REST ilkesi.
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Ek: Mini Proje — Sayfalanmis ve Filtrelenmis Konu Katalogu
API'si

Bu dersin ¢ veri sekillendirme mekanigini (filtreleme, sayfalama/siralama, kararli bir yanit
sekli) tek bir katalog endpoint'inde birlestiriyoruz:
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import org.springframework.data.domain.Page;

import org.springframework.data.domain.PageImpl;

import org.springframework.data.domain.Pageable;

import org.springframework.web.bind.annotation.GetMapping;
import org.springframework.web.bind.annotation.RequestParam;
import org.springframework.web.bind.annotation.RestController;

import java.util.List;
import java.util.Optional;
import java.util.function.Predicate;

// Mini project, part 1/2: combines this lesson's three data-shaping mechanics --
// filtering (?category=), pagination and sorting (Pageable), and a stable response
// shape (PagedResponseShapeExample's pattern) -- into a single catalog endpoint.
@RestController

class PaginatedCatalogController {

record TopicSummary(String slug, String title, String category, String difficulty) {
}

record PagedResponse<T>(List<T> content, int page, int size, long totalElements, int
totalPages) {
static <T> PagedResponse<T> from(Page<T> springDataPage) {
return new PagedResponse<>(springDataPage.getContent(), springDataPage.
getNumber(),
springDataPage.getSize(), springDataPage.getTotalElements(),
springDataPage.getTotalPages());
}
}

private final List<TopicSummary> allTopics;

PaginatedCatalogController(List<TopicSummary> allTopics) {
this.allTopics = allTopics;
}

@GetMapping("/api/topics")

public PagedResponse<TopicSummary> listTopics(
@RequestParam(required = false) String category,
Pageable pageable) {

Predicate<TopicSummary> matchesCategory = Optional.ofNullable(category)
.<Predicate<TopicSummary>>map(c -> t -> t.category().equals(c))
.orElse(t -> true);

List<TopicSummary> filtered = allTopics.stream().filter(matchesCategory).tolList();

int start = Math.min((int) pageable.getOffset(), filtered.size());
int end = Math.min(start + pageable.getPageSize(), filtered.size());

Page<TopicSummary> page = new PageImpl<>(filtered.subList(start, end), pageable,

filtered.size());
return PagedResponse.from(page);
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import org.springframework.data.domain.PageRequest;
import java.util.List;

// Mini project, part 2/2: drives PaginatedCatalogController with a small in-memory
// catalog -- one call with just paging, one adding a category filter, showing the
// filter narrows the total BEFORE paging is applied (totalElements reflects the

// filtered count, not the full catalog).

class PaginatedCatalogDemo {

public static void main(String[] args) {
List<PaginatedCatalogController.TopicSummary> catalog = List.of(
new PaginatedCatalogController.TopicSummary (
"spring-mvc-fundamentals", "Spring MVC Fundamentals", "spring-mvc",
"INTERMEDIATE"),
new PaginatedCatalogController.TopicSummary (
"advanced-spring-mvc", "Advanced Spring MVC", "spring-mvc",
"ADVANCED"),
new PaginatedCatalogController.TopicSummary (
"threads", "Threads", "concurrency", "ADVANCED"));

PaginatedCatalogController controller = new PaginatedCatalogController(catalog);

System.out.println(controller.listTopics(null, PageRequest.of(0, 2)));
// PagedResponse[content=[...2 topics...], page=0, size=2, totalElements=3,
totalPages=2]

System.out.println(controller.listTopics("spring-mvc", PageRequest.of(0, 2)));

// PagedResponse[content=[...2 spring-mvc topics...], page=0, size=2,
totalElements=2, totalPages=1]

// -- totalElements is 2, not 3: it reflects the filtered set, not the whole catalog

}

listTopics, @RequestParam(required = false) String category ile opsiyonel bir filtre,
Pageable ile sayfalama/siralama aliyor, ve sonucu PagedResponseShapeExample 'daki gibi
kararh bir PagedResponse<T>'e sarmaliyor. PaginatedCatalogDemo , filtre uygulanmadan ve
category filtresiyle iki farkli cagri yaparak, totalElements 'in filtrelenmis kiimeyi yansittigini
(tim katalogu degil) gosteriyor.

Ek: Mini Proje — Idempotency Key Destekli Siparis Olusturma

Son mini proje, DTO desenini Idempotency-Key mekanizmasiyla gercek bir @PostMapping /
ResponseEntity Uzerinde birlestiriyor:
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import org.springframework.http.HttpStatus;

import org.springframework.http.ResponseEntity;

import org.springframework.web.bind.annotation.PostMapping;
import org.springframework.web.bind.annotation.RequestBody;
import org.springframework.web.bind.annotation.RequestHeader;
import org.springframework.web.bind.annotation.RestController;

import java.util.Map;
import java.util.concurrent.ConcurrentHashMap;

// Mini project, part 1/2: combines the DTO pattern (a request/response shape

// separate from any entity) with IdempotencyKeyExample's mechanism, wired through a
// real @PostMapping/@RequestHeader/ResponseEntity -- the same building blocks from
// Request ve Response Handling, applied to this lesson's idempotency problem.
@RestController

class IdempotentOrderController {

record CreateOrderRequest(String item) {

}

record OrderResponse(String orderId, String item) {

}

private final Map<String, OrderResponse> processedKeys = new ConcurrentHashMap<>();
private int nextOrderNumber = 1;

@PostMapping("/api/orders")

public ResponseEntity<OrderResponse> createOrder (
@RequestHeader ("Idempotency-Key") String idempotencyKey,
@RequestBody CreateOrderRequest request) {

OrderResponse existing = processedKeys.get(idempotencyKey);
if (existing !'= null) {
return ResponseEntity.ok(existing); // already processed -- 200, not a new 201

}

OrderResponse created = new OrderResponse("order-
item());

processedKeys.put(idempotencyKey, created);

return ResponseEntity.status(HttpStatus.CREATED).body(created);

+ nextOrderNumber++, request.
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// Mini project, part 2/2: calls IdempotentOrderController.createOrder directly --
// once, then a "retry" with the same Idempotency-Key -- and shows the status code
// difference (201 vs. 200) alongside the identical order id.

class IdempotentOrderDemo {

public static void main(String[] args) {
IdempotentOrderController controller = new IdempotentOrderController();
var request = new IdempotentOrderController.CreateOrderRequest("Java Mug");

var first = controller.createOrder("alb2c3-client-generated-uuid", request);
System.out.println(first.getStatusCode() + " " + first.getBody());
// 201 CREATED OrderResponse[orderId=order-1, item=Java Mug]

var retry = controller.createOrder("alb2c3-client-generated-uuid", request);

System.out.println(retry.getStatusCode() + " " + retry.getBody());
// 200 OK OrderResponse[orderId=order-1, item=Java Mug] -- same order, not a
duplicate

var secondOrder = controller.createOrder("d4e5f6-different-uuid",

new IdempotentOrderController.CreateOrderRequest("Mechanical Keyboard"));
System.out.println(secondOrder.getStatusCode() + " " + secondOrder.getBody());
// 201 CREATED OrderResponse[orderId=order-2, item=Mechanical Keyboard]

createOrder , CreateOrderRequest / OrderResponse DTO ciftini kullaniyor, @RequestHeader
("Idempotency-Key") ile istemcinin anahtarini okuyor, ve daha 6énce goérilmemis bir anahtar
icin 201 Created, daha 6nce gortlmus bir anahtar icin 200 0K (ayni gévdeyle) ddnayor.
IdempotentOrderDemo , ayni anahtarla yapilan bir "retry"in ayni siparis ID'sini dondirdiguna,
farkli bir anahtarin ise gercekten yeni bir siparis yarattigini goésteriyor.
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