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Why REST?
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SOAP2} REST
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SOAP

0 SOAP (Simple Object Access Protocol)

= SOA (Service Oriented Architecture)E 713t Z2EE
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0 SOAP (Simple Object Access Protocol)
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0 WSDL(Web Service Description Language)
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SOAP

o SOAP O A|X|
= HTTP Headers
= Root Part (SOAP Envelope)
= Attachment Parts

o SOAP &4
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SOAPMessage (an XML document)
SOAPPart

SOAPEnvelope
S0APHeader (optional)

SOAPBody

[ XML Content ]
or SOAPFault
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REST

0 REST (Representational State Transfer)
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REST

0o WADL (Web Application Description Language)
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REST
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REST

o REST 78 84

= Xl (Resource) - Z& A2 172t URI(Uniform Resource
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REST API

o REST API 89|

= REST API= REST architecture 2EtY S F50] dA =l & 7|4t
API(Application Programming Interface)
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REST API

o REST APl E7%

1. Server-Client (22I0|HE-AMH =X
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REST API
o REST APl E%

4. Uniform Interface (& 2t=l OIE{ IO A)
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HTTP Method 2 +3H

HZ0NM ALE ZtsotAE 2A

Type)= A&
2| AAL URIEZ AlHE|D KA
= =g

HTTP ZEEES M2 RE =

5. Layered System (A &=H& )\IAE )
22t0| o1 E = REST A1tHO| L5 1= AS & 2E 2EY, 22

Al S)2 QMK $ES
MH = 2O ds, 2 E /I 52 AlS (Proxy, Gateway, Load
Balancer ) X| ¥ 7l
6. Code on Demand (Optional) (2" Al Z2E ™ 5)
49 Al MHO|A| S2t0|HEZ A E (JavaScript) M
2 238 = AS

=
SotolQlEL ST AES SHoR MY I|s



RESTful API Design Rule

0 RESTful URI A A A

= URI(Uniform Resource Identifier)= X}2/(Resource)S &

» X}210] Cjst =ZE2 HTTP Method(CRUD)E &

=

https://example.com/pets/3
Resource type: pets
Resource id: 3

TS
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oot

XH210f| CH$t CRUDE URIZE OFL|2F HTTP Method
GET /pets/3 - ID 3 Ht{s= =3

POST /pets - 22 HtH{Es= 55

PUT /pets/3 - ID 3 Ht{s= HE =¥
DELETE /pets/3 - ID 3 Bte{E & ALK

AA ZEZ QS HAIX| BH
2H/SY HA|X| HEADERE &l ZH =X &4l (content-type)=2 FA
CHEZX QI MIME @AM 2 2= HTML, XML, JSON, TEXTZ} /S
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RESTful API Design Rule

o RESTful URI E4 %

s A2 HAIZ B (SAX)
/books, /orders SdZ AN BH

» 27 AR ARE (CHEXFX)
CHASXEO| M2t CHE BlAAR QAL D2 (HEXL ARS H|3)of
/members/postComments (X)
/members/post-comments

= AS A= =2iA() AHE
/members/dooly/hobby

s OHX|2 2XE slash()E E2SHK| %S
/members/dooly/ (X)

= Underscore( ) Ei4l dash(-) AHE
/members/post_comments (X)
/members/post-comments

o OF Y YA AME 54

/members/soccer/345/photo.jpg (X)
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REST API Design Rule

O RESTful URI &H #&
= URI= §E9| 1tEls #e (A& O|F2 SALELE A AHE)
= A0 Ciot Q= HTTP Method 2 ETASHOF &
o XFE AR Of Al
GET http://example.com/members/delete/3 (2= E3)
DELETE http://example.com/members/3 (id=3 B XS AtA))
= Kt =T} Al
GET http://example.com/members/insert/3 (&=l #2)
POST http://localhost:8080/members/3 (id=3 HH X2 F7}
A3 HE R3] OfA
GET http://example.com/members/show/3 (X =l &£9)
GET http://example.com/members/3 (id=3 BH XIS =3))



REST API Design Rule

o HTTP Method O O A|
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REST API Design Rule

o HTML <form>=2 7|=82 =2 GET1 POSTZF X| &
s CI2 HME AF2 A| E LB £7{% ZE 5 method 2 23
= REST & /&S ME7] 28 URI #2212t HIME 2|0 R0 22
Step1 ALEAHE ?let Form A& (GET)
Step2 Form ME= ¢ A B HE 23
= X2 F7hCreate) Of|A|
GET /pets/3/reviews/new
POST /pets/3/reviews (pet #3 MZ& 2|8 Xt F7h
= AR = (Update) O A|
GET /pets/3/reviews/4/edit
POST /pets/3/reviews/4?_method=PUT (pet #32| 2| F#4 Xt +7)
s AhE A K[(Delete) O Al
GET /pets/3/reviews/4/delete

POST /pets/3/reviews/4?_method=DELETE (pet #32| 2|5 #4 X} &
AFA)



O Content-Location

Content-Location2 & = &0| Eo5t= X2l URIZE FA|
TZ POST 2o =2 M At MAA|, oS X A= SEHOH HA

=2 O -
POST /members 838 -> Content-Location: /members/1 S&
GET 282 Y5 (idempotent) f(f(x)) = f(x)

= GET /members/1 282 02 ¥ A= ot Zutz SEE
POST 2782 H|H S(non-idempotent)

= POST /members { “name”: "K" } 82 OiH M2 XS HH5H |
(=}
Z2}O|EVI Q™o Xt CHE HHO| HigtE A0 AR

GET /documents/foo 84 || 0| [C}2} Content-Location©]
= A

il
i
f
rot

Accept: application/json, text/json Content-Location: /documents/foo.json
Accept: application/xml, text/xml

Content-Location: /documents/foo.xml
Accept: text/plain, text/*

Content-Location: /documents/foo.txt



O Content-Type
S CfO[QUER} AB| ZF HTTP HA[X[0A =& (body)2| OJC|O{EF &
(MIME type)= HA

H|O|E & = S(AH/Z2t0|HE)0| 0{E A HIOIHE X2|sfoF &
Xl 7:|7E-I |.i 7|
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[ o
10| AE-> M H HIOlH Er® X% (Of: O|0|X| RI=E &) HIO|LH2[/H A EFY
Request Header Al
MH->ZE20|¢HE Hist O|O|H EFR X[ (O: HTML, JSON, image &)

Response Header

=8 Content-Type 73
Content-Type: text/htm| EIAE oA
Content-Type: application/json JSON A&
Content-Type: application/x-www-form-urlencode HTML<form> AtE
Content-Type: multipart/form-data ZtY R ZE S CtE LtE ME



Use HTTP Status Code

o HTTP &Ei 2 E Ehzh &5
HTTP/1.1 400 Bad Request {
"msg" : "'name'(body) must be Number, input 'name’: test123"

m HTTP &2 AEj Z E(Status Code)2 N2| AatE B S| O &

= JE| ZEROE QF d&/20 ofFer AQl mtefo| 7hsdlofF =
MB2 22 SEE U
ML 42 SEE U
MH 2B (Gx0s L 222 StE|, ALSRIOA LIEHYX| & 2
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| 2]
= JE ZE= SE HIC|(body)0| &= HA[SHA| =



200
201

400

401

403

404
405

301

500

OK E2j0|UES| R EE YYHOE ¥
Created S2O|AHET} OHst 2 A

Mo = MMH (POSTE 53 2|4~ 44 XHef A)
W

Bad Request S2[0|HEQ| QHO| EXAEY 2 AIESt= 8H AL

Unauthorized S 20| E 7} QT E[X| 2 SEHM E2 & 2[AAF

U= Il ArE5t= 8 ZE (2K B2 /A7 232 =

0, 2738 7ttt e|[&AF @FUS M)

Forbidden FX QIS EQL 2A §l0| SEHSIL HX| R2 E|AAE =
2fO|IEZI QM2 I ALESH=E 8 TE (4000|Lt 404 AHES #1)

Not Found
Method Not Allowed S2}0|E7} @t 2| AA0 A= AR =7

& MethodE 0| &M= 87 Ar&%le 88 RE

Moved Permanently 2201 EV} 278t 2[AA0 CfSE URIZE B
RS I 8 ZE (Location Header0f| HZE URIE & OF OF &)
Internal Server Error A|H| LIE 2F SH ZE



Use HATEOAS

o & 27 &l REST API 2t Level 35§ 2H5A|7{0f &
= O|F #dliA HATEOAS(Hypermedia As The Engine Of
Application State) il 22 = &s{of &

Glory of REST

Level 3: Hypermedia Controls

Level 1: Resources
Level 0: The Swamp of POX

Image from https://martinfowler.com/articles/richardsonMaturityModel.html



Use HATEOAS

0 REST APl ++28 THAIE O Al

Lvl

Richardson maturity model with API JSON response type

Name

Plain of XML (POX)

Resources with specific URI
for action

Resources + HHTP methods

HATEOAS (level 2 + extra links
to navigate through API)

Example request

method: POST URI: /movie/
method: POST URL /fmovief1/delete
method: DELETE URI: fmovie/1

method: DELETE URI: /movie/1

Response

JSON
JSON
JSON

JSON with HAL {extra links)

Image from https://grapeup.com/blog/how-to-build-hypermedia-api-with-spring-hateoas/



Use HATEOAS

O Richardson Maturity Model (REST Ot7|8lN =k EHE
m Level O - The Swap of POX
APl T2 HTTP ZE2EEZ 2 ALESHAZE TH| 7|52

M=, Lot 2|AA0 Ciet 17 =271 MSEX]| ZEs.

= Level 1 - Resources
2| AA0 CHSH 19 AT UKD 2| AN THSH 2t B
(action)0|l = 172 URLO| QU S

m Level 2 - HTTP Verbs

S X (action) = S5,

S At(verbs) CHAI HTTP MM E(GET, POST,

PUT, DELETE)E AFE % (OIAl: URL .../delete CHAI DELETE MM E)

= Level 3 - Hypermedia Controls
HATEOAS(Hypermedia As The Engine Of Application State).
oM 2|220f SHO|HO|C[HE =)ot AY. 0| S5i
s.joﬂ 7|'o J 7%“é.*(action)Oﬂ Oisl 23 & HiX[Z2=M A

7HCHS|
A=
APIE S|



Use HATEOAS

0 HATEOAS( Hypermedia As The Engine Of Application
State)
= REST OP7|Sh X0 M S& MIAIA] 2to] #3AE 2[2=22] URI
= 3 i (=1
m EEfOIC’*E7f MHOM XM=&t ZAE e Bhg HYS
EXMO T EFM 7|.-—

= APl AFEXI= E'M A0 = XtRI2| +HE O] (state

transitions) 2 5= 0|5l = US
m 2|AaA AEfO| et 7tsot S22 (O, =8, 4N )2 s&e=

OLiBH= 240] Al



Use HATEOAS

o MEX QI REST API S & O|A| (HATEOAS HE M)
m POST /members {"name": "K"}0|2}= @™ = EYH SEHO=E

{ 7|E Ml

i REST AP
name : JSON o I:I-




Use HATEOAS

o HATEOAS M2 & Ol A|

POST /members {"name": "K"}0|2}= &

23S Sofl S2t0|AEVt Vtstt

ol
AT

{
"id": 1,

llnamell: n KIII

ﬂinks": [
{ "rel": "self", "href": "http://example.com/members/1",

{ "rel": "delete", "href": "http://example.com/members/1",
{ "rel": "update”, "href": "http://example.com/members/1",
"more_info": "http://example.com/docs/member-update”,

"body": { "name": "{The value to be modified}" }

"method":
"method":; "P

"rel":

"member.posts”, "href": "http://example.com/members/1/posts”,

"method": "GET" },
"DELETE" },
uT",

"method": "GET" }

!

=

HAL(Hypertext Application La

nguage) =7t



Use HATEOAS

0 HATEOASS| &
= APl M 7tsd - SEIO[UET MH NE 3= Mel
A= oz AEj x—|o| 2 A
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Pagination and Sorting

O Pagination

m Collection 2|20 CHSH, oF HO
Moot 37| 2 H|O|H M2 LA

O Sorting
m Collection 2|20 CHH,

=
=~ OLC}I HF e A o
XO-|E:|OHA-| 6|=|F I:I-E T 9)|\E

o Paginationdt Sorting= Spring JPARL PageableE &

= /api/people — sort by id descending (default) & pagination page=0,
size=3 (default)

= /api/people?sort=age,asc — sort by age ascending & pagination
page=0, size=3 (default)

= /api/people?sort=age,asc&sort=weight,desc — sort by age ascending,
weight descending & pagination page=0, size=3 (default)

= /api/people?page=1&size=2&sort=age,asc — sort by age ascending
& pagination page=1, size=2

| 2ES S2UO0[HES 2770 &



Pagination and Sorting

http://localhost:8080/api/people?page=1&

size=2&sort=age,asc

{

"content”: [

{

"id": 4,

"name": "Heedong",
"age": 3,

"weight": 36.0,
"height": 100.6,
"gender": "MALE"

"id": 7,

"name": "Younghi",
"age": 10,

"weight": 47.2,
"height": 152.4,
"gender": "FEMALE"

"pageable™ {

"pageNumber": 0,

"pageSize": 2,
"sort": {

"empty": false,

"unsorted": false,

"sorted": true
17
"offset": 0,
"paged": true,
"unpaged": false
3
"last": false,
"totalPages": 5,
"totalElements™: 9,
"size": 2,
"number": 0,
"sort": {
"empty": false,
"unsorted": false,
"sorted": true

b

"numberOfElements'

"first": true,
"empty": false

"2,



Projections and Excerpts

O Projections

= Collection 2|20 LS @Projection AFE5H0] &ot= EHED
Hoteh = UAS
@Projection(name="personNameAndAgeOnly", types={Person.class})
T2 MM QIHEO|A HIA HIEA| oy =02 e Ae €2 17| X
B2 = ofe W7[X| B20 4-J3loF &
@RespositoryRestResource 01 =H| 0|4 2| excerptProjection
SZEME[Z HeE|k|= 2lan HEe T B2 Al HEEX| (s

O Excerpts
= Collection 2|20 Of5l 7|2 E7[2 HEE
= excerptProjection 2= RSt= projection=s A2 =
ANESHEE X8 = U=
@RepositoryRestResource(path = "people”,
excerptProjection=PersonNameAndAgeOnly.class)



Spring Data REST

O Spring Data REST

= Spring Data REST= Spring Data JPAZ "3 2|3t Entity 2}
RepositoryS =443lAl Ak52 = RESTful APl A&

» 5, BEO| Controllerg 2-d5tX| ROtE (Entity S A2F
Repository QIE{H|O|AQFO 2 &= RestController £10]) CRUD 7| &t
REST APl &1 7t5

oE =9, 7|=29 Ent|ty 2o (Petjava)?t Repository Q1E{L| O] A
(PetRepository.java)g —LLHE AF&StL, Service =2
(PetService. java)2l Controller =2l (PetController.java)
REST HIAE

= Spring HATEOASR}o| £3t
S8 OIAIX[Of] HATEOAS 7|t &3 HEE X522 &

A A or 2

rlr

|:|0|-



Spring Boot Data Rest

o pom.xmlOf| Spring Data REST2F HATEOAS =7t

<!-- Spring Data Rest -->

<dependency>
<groupld>org.springframework.boot</groupld>
<artifactld>spring-boot-starter-data-rest</artifactld>

</dependency>

<!-- HATEOAS -->

<dependency>
<groupld>org.springframework.boot</groupld>
<artifactld>spring-boot-starter-hateoas </artifactld >

</dependency>

<!-- Spring Data Rest Hal Explorer -->

<dependency>
<groupld>org.springframework.data</groupld>
<artifactld>spring-data-rest-hal-explorer</artifactld>

</dependency>



Spring Boot Data Rest

0 application.properties®| Spring Data REST Zt#HH & 7}

# spring data rest
spring.data.rest.base-path=/api

# page-size (default=20)
spring.data.rest.default-page-size=10
# max-page-size (default=2000)
spring.data.rest. max-page-size=10



@RepositoryRestResource

0O @RepositoryRestResource

Spring Data REST dependency?t F7tE|H 7|2 222 REST
API7t ‘4’4 & (@RepositoryRestResource 9101 k)

712 M7 Q F7t MH0| LQ3ICH™H @RepositoryRestResource
ALE

path() - URI 018 278 (7|2 URI= Entity2| =)
excerptProjection() - 7|2 Projection &7

import org.springframework.data.domain.Page;
import org.springframework.data.domain.Pageable;
import org.springframework.data.jpa.repository.JpaRepository;

@RepositoryRestResource(path = "people”,
excerptProjection=PersonNameAndAgeOnly.class)

public interface PeopleRepository extends JpaRepository<Person, Long> {
Page<Person> findAll(Pageable pageable);



@RepositoryRestController

0 @RepositoryRestController
= @RestControllers CHM|SHEH Of ESk= URL &4!0| Spring Boot
Data RESTO Al Z2|5t= REST APl & 4/0f Stotof 3
o EBHJ|ZE0| 7202 MBS URL WADH 2 BIZ8|0f s
HEEYHO HMEZL 7|EL] 7|= APIE 2HZI0|E &
@RepositoryRestController
@RequiredArgsConstructor
public class PeopleController {
private final PeopleRepository repository;
private final ProjectionFactory factory;
@GetMapping("/people/name-age")

public @ResponseBody Page<PersonNameAndAgeOnly>
getAllWithNameAndAge(@PageableDefault Pageable pageable) {

Page<Person> people = repository.findAll(pageable);

return people.map(p ->
factory.createProjection(PersonNameAndAgeOnly.class, p));

} o}



@Projection

O @Projection

@Projection(name="PersonNameAndAgeOnly", types={ Person.class })
public interface PersonNameAndAgeOnly {

String getName(); // person’s name

iInt getAge(); // person’s age

@Configuration
public class FactoryConfig {
@Bean
public SpelAwareProxyProjectionFactory projectFactory() {
return new SpelAwareProxyProjectionFactory();



HAL Explorer

O HAL Explorer &4 3 HAE
s HALZ 2|20 API AFO|E ot0|HEAE e/ ot fatd XU
ot7| elet ZHEhot 2204
= HALS AH&3%te RESTful APl 2t HAL Explorer £ &3t0] APl £

HAESHALE 2dsE = US

= http://localhost:8080/api/explorer/index.html

C  © localhost pi rer/ind miitu;

=) HAL Explorer

*) HAL Explorer

Edit Headers /api/peoplé
Edit Headers

JSON Properties

"gender": "FEMALE"




Postman

O Postman CI22E 5! &X|
m Postman2 AP| 7i|gt HIAE 28
= https://www.postman.com/downloads/

o 0O
S

- = 1

23 =T

o My Workspace2| Collection®| Al +New
= REST API Basics: CRUD, test & variable HAE

2 - o x|

= <« Home Workspaces ~ APl Network ~ Q Search Postma & 0 -Q‘ Upgrade
A My Workspace New  Import 7 REST AP basics: CRUD, =+ ~ Bl No environment v =
v + = “**  REST AP| basics: CRUD, test & variable ) Run % Fork Share  see = |
Collections
~ REST API basics: CRUD, test & variable
= Overview  Authorization crip! ariables @ Runs o
CET Get data
' posT Post data .
D Created b o
PUT Update data - . reates Y
REST API basics: CRUD, test & variable o
DEL Delete data 8 ’5"
. v REST API basics: CRUD, test & variable
4 ) o)
GET Get data o Get started here Created on @
12 May 2024, 4:32 PM
POST Post data This template guides you through CRUD operations (GET, POST, PUT, DELETE),
PUT Update data variables, and tests.
DeL Delete data
4 How to use this template
Step 1: Send requests
RESTful APIs allow you to perform CRUD operations using the POST, GET, PUT,
and DELETE HTTP methods.
This collection contains each of these request types. Open each request and
click "Send" to see what happens.
Step 2: View responses
Observe the response tab for status code (200 OK), response time, and size.
Step 3: Send new Body data
Update or add new data in "Body” in the POST request. Typically, Body data is
2len tiead in DUT raniiact |
View complete documentation —
1] ine Q) Find and replac: Consol »] Runner o Start Proxy @ Cockies @ Vault [ Trash [ (';u




Postman REST API Basics
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