Spring Boot

1&um b 32 B B M

B ITIE A RRIBENESE REST APl —BEEISR(LHNE

Spring Boot 3.5 Java 17 MySQL 8 JWT Docker Postman

REMU—EAZREAINTNEREZFEE > TIF2E :

v ERHIESE GET / POST / PUT / PATCH / DELETE Fif& REST API

{3 Spring Security 22 JWT 5gpksBa& (Authentication) E2#%#% (Authorization)
#iB Hibernate / JPA 2F MySQL ZH}E - 22 ORM BEBRRTE
BEZITER Docker BUEHE » AfilA Docker Compose — BN ENE ERTS

M Postman [EASES - BEEH - EEBEMCAERA

AEENEENEEN

FRAS 1.0 2026 F 8 B FEki R BERFIGHHE Postman Bl ES




=
|

Al

{11

AHEFHBR

B TPE ) By Spring Boot 14 P88 b - &L —H 2% ~ W HEPITH RLE
I& REST API B EH %7 » BgBIRAGREH

e ffi ] Spring Boot &5y EAEMEHI £ EE % (Controller / Service / Repository) o

o EVEfF 4 REST Hififf) APL > IEfEE ] GET ~ POST ~ PUT ~ PATCH ~ DELETE Fif HTTP J7ik

e %% Hibernate / JPA #4E MySQL &kl - PR Entity Bt - TS HEAL 558 > I £
B EOR AR

o fififl Spring Security 5 1 JWT EAEFEM ~ B A ~ 5P A A ZHE -

o JiGE 4T Docker Mg A4% » i ffi il Docker Compose —## X&) [MySQL + API| #41
R o

o fifi ] Postman [ AJIFASES ~ ERIIREEE M - B85 A BLIEAIRIAS I B 1 o) = -

BRI RET AN

AT TR Java FEBERE I R ~ A~ G~ BISMERD) - R GMEEE i AP
BHESHUTEE - AT EA Spring ~ SQL 5%, Docker f#8Es——FT A Bl S S/t TPl MR

FISRIRIREL AR S
IRH 7 A&
Java (JDK) 17 (BEH)  HEAGESHPITERE
Spring Boot 3.5.4 B HELE
Maven 3.9+ A B R B B
MySQL 8. B W X R
JTWT 0.12.6 JWT jas A= BBt oy =X Jo
Docker 24+ / Desktop & abiE

Postman TR API i T H




—_

IS

FERTTEREE

PP ERRIN AT - A afds BRI RS — 2 B a2 R fE

Springboot/

| -— bookstore-api/

| |-— src/main/java/...
|-— src/main/resources/
|=— pom.xml
|-— Dockerfile

*—— docker-compose.yml

# Spring Boot BE (XEXA)

# Java [RIGTR (FMBEREEREAPXGERE)
# application.yml EREHE

# Maven :RIE

# Docker BUEIEEERIZA

# —iERYED MySQL + API

|-- Bookstore—API.postman_collection.json # Postman BIFHES

*— Bookstore-Local.postman_environment.json # Postman IZiE{E

I
[
|
I
|-— postman/
|
[
|

— latex/

‘—— springboot-tutorial.pdf

P IS4k E

# INEHH LaTex [RIAHE
# ANZH POF

®2E #IE | | H4E
Iﬁiﬂ =gepalay -3 JPA + MySQL REST API
\
Docker 2& Postman ,Hl .,fv JWT Eﬂ;ﬁ&ff?‘é

AN {E R A5 844

Eoa o

SQL > IR R&IE -

RIFIT

o IRFM - F—FHATTEBBITHIIE S BEAN - MWZIE TR FUR R
o HEERR : HEP AR AR T REA SR > F b R RS B R R R e

o BT  SLEM CHHRL show-sql > BB W 7EF % & A % Hibernate fEA A — 15

o BVFEER : B [HE) Ak (HIANHCEREES ERHBISE 400 [H1E) » 2 HNREE AR i)




HE

=
it

3
ot

1.2
1.3
14

1.5
1.6
1.7
1.8

28
2.1
2.2
23
24
25
2.6

2.7

£3E

3.1

i
MR ER 1
TTEAEE e 1
FEHETDK 17« o o oo e e e 1
ZEEEMAVEN . . . . e e 1
MEREMYSQL S « o o oot e e 2
141 XA macOS i Homebrew . . . . . . . . . . . 2
142 J73 B : Windows B 48883 . . o o L 2
143 J5s C: filif Docker (FEREE) . . . . . . e 2
ZHDocker Desktop . . . . ... L 3
ZEHEEPostman .. ... . e e 3
BEAEIDE . . 3
BRBMIEERE . . e 4
VB b 2 5
Spring Boot JEAHEE 2 . . . L L 5
F Spring Initializr FEAEEREIE . . . . . 5
BRHEBRGERE . . o 6
pom.xml SEEEMFET . L. 7
FEREARL e 11
SRERAE  EESRIIRTE ... 12
B—IRREIEZE . . . e 13
Hibernate / JPA B MySQL &1} E 14

ORM - JPA - Hibernate ~ Spring Data JPA BJBA1Z . . . . . . . . . . ... ... .. 14



B &% iv
3.2 MEMEEORME . . . . 14
3.3 BRIEEAE - applicationyml. . . ... Lo oL 15

33.1 JDBCHEARFZHMNT . . . o 17
3.3.2 ddl-auto : Hibernate JI{a & &R LA . . . . . . .. ... .. 17
34 Entity #BL : Book. . . . ... 18
3.5 Entity ¥t : User BEERole . . . . ... ... . ... ... ... 22
3.6 Repository : BEHENHMEEERERUE . . . . . .. 26
3.6.1 AN  HABRAMEER . ... . 28
3.7 IRR AR : #8%iHibernate B SQL . . . . . . . . . . 29
3.8 IWHE : @Transactional . . . . . . . .. 29

54 % REST API:RGHEAE(F 30
41 REST O . . o o e 30
42 FFEHTTP FESEEMNT . . o o o e e 30

421 PUT 8L PATCH [36 8 (BHEZED) . . . o 31
43 HTTP IREEME . . . . o o e e e e e e e e e e 31
44 B APIAE . . . ... 32
45 DTO BT ABRRE . . . o o e e 32
4.6 Service : FEIEIBERIE . . . . L e 37
4.7 Controller : #ZEHRIJB . . . . . e e 41
48 H—RITFEFE . 45
49 Focurl PEEEREIEL . . 51

E5E JWT iRBERE 52
5.1 FREHEEZRE  omERWAE .. 52
5.2 BtHER Token M AAE SESSION 2 . v v v v v e e e e e e 52
5.3 JWT &EREMRE] . . o o 53
54 EEBHARZEE . . o 54
55 EE1: JwtService—EA BB token . . . . ... L 54
5.6 EAE?2 : CustomUserDetailsService—#{ AERHHE . .. ... ... ... ... ... 57
5.7 ‘BA1E 3 : JwtAuthenticationFilter FEFRSEFME . . . 58
5.8 HfE 4 : SecurityConfig FRANAEER e 60




B &%

5.9 BAES EEMELG A APL . . o
510 FETERHELEIERIESE . . . . e

511 SEFGEAEMEL (curl B ... oo

% 6 E {FH Postman Bl API

6.1 AR Postman ? . . . . ... e
62 MEAMRRES ...
6.3 Postman BEBEE] . . . L e e
6.4 BEEEMEEE L
6.5 BB EEMEAAE . . .

651 HE1:BAWHBEBEGEtoken . . . . ...

652 HEE2:ERCRUD ... .. ... . e

6.5.3 HER3 EEERELE . . . . . e
6.6 HE Tests : HH APT A . . . . . . . . e
6.7 Collection Runner : —#EMiseB R IE . . . o o o o
6.8 WEHHACH Collection . . . . . . . . e

78 Docker B23EEE

71 BAHEBEFE DOCkEr ? . ... e
7.2 Dockerfile : BATMEEE . . . . .
7.3 FEMUERE  dockerbuild . . ... ...
74 BATRLy cdockerrun ... ...
7.5 Docker Compose : —#ERUBIEEAHMRAS . . . . . o . o o o
7.6 BHFSASHAT ..
77 EEAERRE  MEBIVBAURMS LA ...

pigk A HREEHR (FAQ)
Al BEHELEORDEEAR . ... ...
A2 JWTERERR . . .. ..o

A3 Maven Bl Docker . . . . . . . . e

figk B IESEER
B.1 Maven . . . . .. e e



B &% Vi
B2 MySQL .« ot 89
B3 curl IEC APL. . . . . 89

Mgk C EREBAM 90



&=~ =

B1E

FSIRIG R

THREHSE R H S - KRR —LZEIWBEHERTTRTE - MRALIHTACKRE
HEHATEIER TERETE 4 ) RERDRA AT -

1.1 TEHBEE

TR & BEEEHER

JDK 17+ R BT Java B2 java -version
Maven 3.9+ EEEZ - HHAHEKRES mvn -v

MySQL 8 2 W o e} e mysql —-version
Docker Desktop  #dt B BT 4% docker —-version
Postman 3t REST API (A T2 )
IDE #E (Intelli] IDEA / VS (BIEAH )

Code)

1.2 T JDK 17

Spring Boot 3.x fx 75K & Java 17 o #EE 23R 4E (LTS) WA - 17 5 21 -
macOS ({#F Homebrew) :

# Z22% OpenJDK 17 (Temurin E# openjdk 3ZE—ENR])

brew install openjdk@l7

# BRERHE
java -version

# FREAELEAML -

# openjdk version "17.0.12" 2024-07-16

Windows : & https://adoptium.net T #{ Eclipse Temurin 17 f) 224688 > LS4 Ip/A)3% [ Set
JAVA_HOME | Ei [Add to PATH] -

1.3 %I Maven

Maven £ 5 T HAH IR E /B H A S -


https://adoptium.net

F1E RAEREER 2

# mac0S

brew install maven

A 9% 7 i
# EREEREE
mvn -v

# TRHRGR AR
# Apache Maven 3.9.x

Maven Wrapper

A Spring Initializr # 7 ) Z2EF Mt A mvnw (Maven Wrapper) A > 4T ./mvnw

spring-boot: run € H &) T #$5 € A Maven > B8 61 L% Maven W RE I E H % »
Mo fife R [ ok A, B A P A ) iR AR o

1.4 ¥ MySQL 8

=R - REEH C (Docker)
MR R EL—1T484 o

KI5 YA RS » KA 5 TR

1.41 A A : macOS {£F Homebrew

brew install mysql

brew services start mysql # BYEN MysQL BRF%
mysql_secure_installation # X root BHE (REIERERS rootl1234)

1.4.2 A3 B: Windows EARER

% https://dev.mysql.com/downloads/installer/ F&# MySQL Installer > ###% [Server
only | 2% > iR EEE root HHE o

1.4.3 A= C: {£EF Docker (i)
240 Docker Desktop (34 1.5 ffi) 1% > —47184 R(E) MySQL :

ot og

# FNED MysqL 8.4 B8 :

# -—-name BE3HE

# -e BREREEE (root 5 - FEREIIMNBRIE)
# - BRI (A 523

# -d EESHT

docker run -—-name bookstore-mysql \
—e MYSQL_ROOT_PASSWORD=root1234 \
—e MYSQL_DATABASE=bookstore_db \
-p 3306:3306 \
-d mysql:8.4


https://dev.mysql.com/downloads/installer/

F1E AERRER 3

o # BB EREENT

15 docker ps

s #  (GER) EA mysoL &<75l
16 docker exec —-it bookstore-mysql mysql -uroot -prootl234

ARHM B TS A E S EH localhost ~ HifEHE 3306 - IESE root ~ 5% root1234

%K bookstore_db o A AR ERIE AN o FERL T AREI B E > 55 3 T At B A o 0

application.yml °

1.5 %% Docker Desktop

% https://www.docker.com/products/docker-desktop/ T #ilf: %% Docker Desktop (ma-
cOS / Windows #[r]) o &2 1&RB) Docker Desktop JE R, » 1R AES B /R BERSUTH -
B -

I docker —-version # Docker version 27.X ...
> docker run hello-world # STEILHTHESES > EIH Hello from Docker!

Docker #5427~ Cannot connect to the Docker daemon I > # 7~ Docker Desktop 7%

A RiE——5E4T B Docker Desktop JiE 2RI W] -

1.6 %I Postman

& https://www.postman.com/downloads/ F#{Z2%E - Postman &5 {7 API HIz T H >
56 M TR - [ ALK RIS ~ (A 5 B B LR AR

1.7 i#}E IDE

e Intelli] IDEA (i) : Community # % iR ] % Spring Boot o [BH 8 %8 IRy 1% 4%
bookstore-api &FIAK (& pom.xml fJfFJE) > IDEA € g 8 ¥k & Maven B LRl F#{
KRB -

o VS Code : Z3Fi{HIEfH#EAl——Extension Pack for Java Hi Spring Boot Extension
Pack °


https://www.docker.com/products/docker-desktop/
https://www.postman.com/downloads/

F1E RAEREER 4

1.8 RIFEGERE

HEZ R > EHERA THIRSEMEEEENIT

e java -version /R 17 BE Hiii 4~

o mvn -v HUR 3.9 B HTRRA

e MySQL IEfE#AT > HANE root # 1

e docker run hello-world I EPHiGE
e Postman 7] DAL




F2E8 BUSERHEFERE

7 &30k Spring Boot BLZEMIE 4 « WA AR B ~ H SRAERER B FE - pom.xml TEEHEE >
DKk BZEeER T =B -

2.1 Spring Boot 2{+F ?

Spring J& Java & ERAIHESR R iR » A% Spring 52 K& XML BRI E > o
IR ) st EREPEHT 2K - Spring Boot [ iy il 2 TH IS Lo BB 3 E

o BEIERE (Auto-configuration) : {8l classpath FfEM: A B 52 iEE A MySQL Eg
BB JPA > B A By B AR B2 hf i AR b B Hibernate o

o B {k$E (Starter) : spring-boot-starter-web —f{F JEHE » A% A Web [ %55 E 54 4H
HEEM: -

o AEREIARES : Tomcat B3 7ERE M > java —jar BIRTRLE) > A0 50 4 22 SE B 21 E
ARk —E R EE A AL R -

#EMEMNBECE (Convention over Configuration)

Spring Boot % ffif HiEfEft (SRR - %E {5 8080 ~ i xe 1 TH Bt i

application.yml -~ JSON ## ¥ 7H 3 Ff] Jackson = MIRFERASE | IER > W
W B T LA IR HE A 1

2.2 FH Spring Initializr EAXEXF242

Spring ‘B 75 $2 it A AL B8 4EYE https: //start.spring. io » ANEbH B 2002 AT DL S 8 Ak
7 (Intelli] IDEA A New Project 34 & [ £ ThAE) -


https://start.spring.io
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i (!

Project Maven
Language Java

Spring Boot  3.5.x

Group com.example
Artifact bookstore-api
Packaging  Jar

Java 17

Dependencies (FH{REM:) #INALLTILE -

B4 &

Spring Web % REST API (Spring MVC + P Tomcat)
Spring Data JPA ORM & ##7HU (Hibernate + Repository)
Spring Security i BLAZHENEZE

Validation Bean Validation #j A g

MySQL Driver ~ MySQL JDBC B #&h#2

#%~ Generate & Nk —1{H zip > B4 % F IDE BRI AT o JWT pR =) JJWT A7E Initializr

HEP > FFFEIMA pom.xml > K/ 2.4 i o)

AREH EM L5 HE K bookstore-api/ > B PLEFEFARUE A > Ao A S Initializr 5537

Ao RS EIRM AR R > B e R AR TR K

2.3 HXBREE

bookstore-api/

a

|—— pom.xml
|-— Dockerfile
| -— docker—compose.yml
|-— .dockerignore
‘— src/
‘— main/
|-— java/com/example/bookstore/

| |-— BookstoreApiApplication.java

# Maven &%

T EREMHEEERN
# Docker MUBIEEEMAR (5 7 &)
# —HEENED mysaL + API (58 7 )
# Docker EERFEHHRIER

# BEVEARS

|-= config/ # BREMEB (Security FRE ~ EFEH)
|-— controller/ # PEHIRE : $EIR HTTP 353

|—— entity/

# JPA Entity : $IAERER

|
|
| |- dto/ » BRERMY B / EESRR)
|
|

|-— exception/

# BRIGIMNAZ I BISNRIE
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| |-— repository/ # BRZIVE - RIFERE

| |-- security/ # IWT B Spring Security Joff
| ‘— service/ # EFBERE

‘—— resources/

‘—— application.yml  # FiREHE (BREES - wT 28)

EHuENEZERER

@SpringBootApplication FF7ERI £/ (com.example.bookstore) J& [Joifdmfti) HEES :

Spring A& H B S EEHREFEN - F AR E S E (40 com.other) > Spring
FRERALE B [Bean H AT | HISHARI - S —F gl Bt BIFAIE -

2.4 pom.xml STEHFR
pom.xml & Maven FUAZ.0 % ERE o BB EBNE (B—BAVAREWR) > M & EEEEE -
FEZE 2.1: pom.xml——Maven H &5 E R

<?xml version="1.0" encoding="UTF-8"7?>

<!—

Eay—]

pom.xml : Maven EHZE:ZTEIE (Project Object Model)

Maven ;& Java FREEIREAMN MEZETH + BKEGEETAR)
EEtERER Maven =% :
1. EEMNERE (B1Z GAV : groupId / artifactId / version)
2. BEEFTEMLSMEBRTUE (<dependencies>)
3. WfO4REEEITEIEE (<build> AAY plugins)

ERES:
mvn spring-boot:run R EN S5 (R ARER
mvn clean package BIREEMITER AT HITH JAR

mvn clean package -DskipTests FTEMEBkIEAIE (INIRZEE)

——>

<project xmlns="http://maven.apache.org/POM/4.0.0"
xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
xsi:schemaLocation="http://maven.apache.org/POM/4.0.0 https://maven.apache.org/xsd/

maven-4.0.0.xsd">

<modelVersion>4.0.0</modelVersion>

<!—
#%7% Spring Boot B /FHY parent POM :
- H—EEBEEEREMN MBBRATR - BRRAESE
- BARTEFHREEZSH  BREE - F18/HK
FEUETHEE spring-boot-starter—x BF&E 'AEE | BERAS -



<parent>
<groupId>org.springframework.boot</groupId>
<artifactId>spring-boot-starter-parent</artifactId>
<version>3.5.4</version>
<relativePath/> <!—- B%% | —@{UERABETH  FUSKEEES —

</parent>

<l—— ===== HEEIZ (cAV) :Maven ARE—HBIEBER ===== —
<groupId>com.example</groupId> <!— ML BHlAREBEEEE ——
<artifactId>bookstore-api</artifactId> <!-— B2E (EHY)) BF —
<version>1.0.0</version> <l BRIREK -—

<name>bookstore-api</name>
<description>Spring Boot EREZE : 43 FE[ERIH REST API (JWT + JPA + MySQL + Docker) </

< description>

<properties>
<!-—— I8 Java hRAS (Spring Boot 3.x RIEFTE KA Java 17) -—
<java.version>17</java.version>
<l—— 20wT : EAHEERE wT ARIUERRAE - ERELASERRAR —
<jjwt.version>0.12.6</jjwt.version>

</properties>

<dependencies>

<!— Web B —>
<!—
spring-boot-starter-web : FAZ% REST API HUZIOLEH » B8
- Spring MVC (@RestController : @GetMapping HitfZ)
- AER Tomcat fAfREE (FALBIMLE Tomcat)
- Jackson (Java ¥ <—> JSOoN BF)iEia)

——>

<dependency>
<groupId>org.springframework.boot</groupId>
<artifactId>spring-boot-starter-web</artifactId>

</dependency>

< ERZEVE —>
<!——
spring-boot-starter-data-jpa 8E
- Hibernate (JPA FREHIEE - BF OoRM Y{FRARIEIAR)
- Spring Data JPA (RESEMNHEMBEIESE CRUD EE)
- HikariCP (S3MAEERIEELRIT)
—>
<dependency>
<groupId>org.springframework.boot</groupId>
<artifactId>spring-boot-starter-data-jpa</artifactId>

</dependency>



99

100

101

<!—
MysQL JDBC BRENFET : 2R THITHAL A HRERTER mysaL
MREBHAAREZE > ATLA scope %% runtime °
FRZSRE Spring Boot parent #—EIE > RABCHE °
—-—>
<dependency>
<groupId>com.mysql</groupId>
<artifactId>mysql-connector-j</artifactId>
<scope>runtime</scope>

</dependency>

<!— Z2E -

<!—

spring-boot-starter-security : Spring Security HEZR
1R1H:35E (Authentication) E#S#E (Authorization) W o
MAEFAE API TEEREPEMWIRE > F/TE SecurityConfig HERERA -
—>
<dependency>
<groupId>org.springframework.boot</groupId>
<artifactId>spring-boot-starter-security</artifactId>

</dependency>

Q==
JwT (Java Jwt) : EFRERN wr RIE - R=(EEAE :
- jjwt-api : NHERNER (FEHFEE)
- jjwt-impl  : BFMEE (ERTHER)
- jjwt-jackson : fEF Jackson f# JSoN FFUE (BEHITHIRE)
—-—>
<dependency>
<groupId>io.jsonwebtoken</groupId>
<artifactId>jjwt-api</artifactId>
<version>${jjwt.version}</version>
</dependency>
<dependency>
<groupId>io.jsonwebtoken</groupId>
<artifactId>jjwt-impl</artifactId>
<version>${jjwt.version}</version>
<scope>runtime</scope>
</dependency>
<dependency>
<groupId>io.jsonwebtoken</groupId>
<artifactId>jjwt-jackson</artifactId>
<version>${jjwt.version}</version>
<scope>runtime</scope>

</dependency>

<!— Eﬁ}\%ﬁgﬁ o
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<!—
spring-boot-starter-validation : Bean Validation (Hibernate Validator) -
1R eNotBlank » @Size * @Email Hif# -
F&He Controller 2 LR evalid BENFREFRKEN -
=
<dependency>
<groupId>org.springframework.boot</groupId>
<artifactId>spring-boot-starter-validation</artifactId>

</dependency>

<!— AlES -—>
<!— SBIEHEZR4HEE! - Junit 5 > Mockito » Assert] ~ MockMve & ——>

<dependency>
<groupId>org.springframework.boot</groupId>
<artifactId>spring-boot-starter-test</artifactId>
<scope>test</scope>

</dependency>

<!—— Spring Security AUBIEHEHENTE (/540 ewithMockUser) -->

<dependency>
<groupId>org.springframework.security</groupId>
<artifactId>spring-security-test</artifactId>
<scope>test</scope>

</dependency>

</dependencies>

<build>
<plugins>
<!—
Spring Boot Maven Plugin :
1. 2 mvn spring-boot:run 5% EIZERIENERER
2. mvn package FHERRBEEMKREH—EITEMK
TEIBILHITHY fat JAR) (java —jar BDRIREREN > Docker ZREB M)

-

<plugin>
<groupId>org.springframework.boot</groupId>
<artifactId>spring-boot-maven-plugin</artifactId>

</plugin>

</plugins>
</build>
</project>

o parent#f7& : spring-boot-starter-parent #i—4& B T #EEEMRMHERA > FFLIKZ
# dependency #iAH (W AER) HCOEMASE -

o starter BT KEE : 451 spring-boot-starter—x #E—4H B S > U starter-web
W4 Spring MVC - Jackson ~ % Tomcat ©



F2E BUH

i

N 11

b=1113

o scope EE : runtime FIRHMFMIATEE « BATHIATE (W MySQL BEH)) ; test £I/RH
ARG -

e spring-boot-maven-plugin : i# mvn package Tt [T B 7 AT fat JAR| » N ETA
HRENFBLA ik Tomcat

25 FEIVEARL

F23HE 2.2: BookstoreApiApplication.java——/fE F 2 7 A B

| package com.example.bookstore;

import org.springframework.boot.SpringApplication;

4+ import org.springframework.boot.autoconfigure.SpringBootApplication;

6 /*%x

7k

s+ EFRRENEADL (Entry Point)

9 *

10 * {@code @SpringBootApplication} @—fE =&—1 WETERE  ZRINEFEL :
11 kS

2 * 1. {@code @Configuration}

3 o« —— RMUEEERIRIAESR Spring Bean (A @Bean 753%) -

14 %

15 x 2. {@code @EnableAutoConfiguration}

6k —— EYF TE#ERE. : Spring Boot EiFiH classpath FHILEH »

17 % BENSTREIEERE o 5140 ¢

18k - {&RIZI spring-webmvc - BENFXEM#ER Tomcat I DispatcherServlet
9 % - (&8I mysql-connector-j + JPA - BENERESREELFMEL Hibernate
20 B3

21 % 3. {@code @ComponentScan}

» o+  —— BENEHE TAEH (com.example.bookstore) HEFBFEM, H

3 x 1Z5+ @Component / @Service / @Repository / @RestController

24 % BOSERI » EZIIRY Bean WA Spring &zs » MKEEFEA (DI) A -
25k (EMmE AT EEMBRIM O ERERNEMHRE FHEREE )

2% %

27 %/
28 @SpringBootApplication
29 public class BookstoreApiApplication {

31 VESS
32 * main 7305 ¢ BERIRARFEAVEIENERS -
*
34 % SpringApplication.run() KFE :
35 x 1. ¥ Spring B2 (ApplicationContext)
36 x 2. IBHEMEFIEFTE Bean ~ ERRMKEEIEA
37 *x 3. BXEIAER Tomcat (FEEREZEE sese EIRIR) RHIAIEUR HTTP #EK

38 *x/
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public static void main(String[] args) {
SpringApplication.run(BookstoreApiApplication.class, args);

2.6 =REBIRME : —EFEKIIREE

A EIRH B RS Z/BNE4E (Three-tier Architecture) > 5B A S > 1%
W32 AR A T A A -

Client (Postman - 2IE25 - BIIRIETR)

v HTTP #&>k / JSON [E]f&
I )

Controller 3=HIfE 47 HTTP 555k « B8 JSON SR EEHE

g J

: : DTO (BhySEEHE)

Service FHEEEEE mxiRl - XHEE - DTO Ein

i Entity (EEEE)

Repository Ef{FHEXE & Spring Data JPA BEIEE

i SQL (H Hibernate &E4)

S —

VL TSR ) 2] —ERSR I Se B IRAR -

1. Client %6 H} POST /api/books > A< A2 %E JSON -

2. Controller £ JSON #2 % BookRequest DTO ifi #if7 i ABi#E » SRIZIENY Service o

3. Service A FiZEM A (ISBN AR EAE) > #8 DTO ¥ %, Book Entity > 3544 Repository ; %
BT R EE—EZ 5

4. Repository (Spring Data JPA H & & 1) FFMY Hibernate > 4z INSERT INTO books ... %%
£ MySQL -

5. #ER—% [l : Entity — ## %, BookResponse DTO — Controller 324 5% 201 Created [H & -

ATEEDE ?
FAERG S B - HTTP AN U777 Controller ~ F 354 HI 5 W 7E Service ~ SQL 4 fifi A7 7E

Repository o #f jg /& © 50— @ A By HABSE ~ g ] DIB r e ~ #2005 & I HALS 2 4
o
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2.7 F—REEBEE

32 MySQL TCURKE) (45 1 ) » SR1%7E bookstore-api/ H#HAT -

1 # BX— B Maven HEHEE (FREFREA)

> mvn spring-boot:run

co# AR ITER IAR BEIT (BPERAR)
5 mvn clean package -DskipTests

6 java —jar target/bookstore-api-1.0.0.jar

R & A B

(U — VNV A\

(O O A N B i R VA A
N V2 1 I A G I D B B D
ol s N S

t (I |___/=/_I_/_/
§ 1: Spring Boot :: (v3.5.4)

10 ... Tomcat started on port 8080 (http) with context path '/'
0., BEIDAEEIRYE -> admin / Admin@l23 (BIEE) - user / User@l23 (—ARIEMAE)
L. BEI 3 KEHIEE

13 ... Started BookstoreApiApplication in 3.2 seconds

B R B 25 3 3 http://localhost:8080/api/books » F B 2455 M JSON jh R 7 B 15
TAPT — EORHE | AYREHGE T !

BENkMRERNERE
Communications link failure : A | MySQL—TEsZ MySQL A RRE) - iz 3306 IE

it ~ IESRZAGEL application.yml —&( (%% 3 EFfilt) - Port 8080 was already in use :
8080 # i3l i 2 Ak FH——BA LA FI Y2 3K > S7E application.ymU &K server.port o



http://localhost:8080/api/books

¥ 3E Hibernate / JPA B MySQL Eil[E

ATEFTHE [Java P ) B &R EER ) Z BPREEE © BEAE ORM LS ~ 3 R} B4
E 3% Entity B Repository » ilf £ 2% Hibernate 7E¥ 12 &AM SQL -

3.1 ORM - JPA - Hibernate - Spring Data JPA BJF8{%

55368 JDBC W) N#RFER & T TE © T8 SQL & ~ FE)HE ResultSet ——HifEMM ~ B
CEHHAR B 5 - ORM (Object-Relational Mapping » {4 BARHEIAR) it 20z e T A B
1k

Java 5} B EiR

¥A 7)) Book & ¥} books

Wi (—{E Book E|) EHRHI (—HFLHR)

fRAE title HA{Z title VARCHAR(200)
BN findAlL1() #fT SELECT * FROM books
BENY save (book) #h4T7 INSERT B, UPDATE

=EF IR AR A5 0 HEE =K

JPA i Hibernate 2 Spring Data JPA
Java B/ TR &8 JPA Ry TE £ ~— BE-—EH [ENIA
RE %/ H TR HIEE4 SQL 5|2 EENHEMBBENRF

BRI /2 Spring Data JPA (7% Repository /1) 5L JPA 58 (@Entity -

@Column...) 5 HUTHIE IEMFH 2 Hibernate o 5852 A1 /E 5% € 4% & F 2 hibernate fi
SR BEE A o

3.2 EHREME

USRI SE 135 17550 CJ 1) Docker $54> > 243 RUB) IRt H B/ 52 T bookstore_db PR} -
AT LAk o
i BAT R4 MySQL > A AP By g7 BB

14
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-— &A MysQL BT :
- utf8mb4 2 MySQL HUTEE UTF-8 Bff (XEXRIBFIRSE 4-byte FT)

;  CREATE DATABASE bookstore_db

CHARACTER SET utf8mb4
COLLATE utf8mb4_unicode_ci;

—— FERBEEIIALIN
SHOW DATABASES;

HERBERIEEFLENT createDatabaseI fNotExist=true > &k} JE N FELER € 5 B

S FEYEN EERR T IR#E SQL #Af: o

3.

3 BREELEFRTE : application.yml

Spring Boot H E# ERENLA src/main/resources/application.yml o JEFSE BN ZE » BB

¥E datasource CHAREEN) B jpa (Hibernate 1774) Wik :

H OB K OB OB OB OH R R R

TR 3.1: application.yml——F 3 E R

application.yml : Spring Boot FiXIEHE
vyamL 1830 - A THEHE) RMEBR (—EBZER > A Tab !)
s{IRIFE S FERREY 3
BB NRIBEEL - BT HEREEN MTEsxE) -
AR - [E—1DERENE - AMEFEEATESR{E > Docker / EXBRIEARIEEHNES »
SERAEEERENEREE
spring:
application:
name: bookstore-api # [ERREXRE (BEnERRFHEEZETAY)
#
# EREEZFHRTE (DataSource)
#
datasource:

# JDBC FARTFER > 48X ¢ jdbcimysql://EH: BIRIR/ B ERME 28
# Z2EENA ¢

# createDatabaseIfNotExist=true : BREBERFERFEI:NEL (RBHER)

# useSSL=false 1 AHEREAER ssL InEELR

# allowPublicKeyRetrieval=true : RFFEVSEIARES AT (MysQL 8 FiBazEiH|EE)
# serverTimezone=Asia/Taipei : IEERFE > R v Bl MysQL RFEA—EK
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26

64

65

66

67

68

69

70

71

# characterEncoding=UTF-8 D ERURTS > RPN ERELNS
url: jdbc:mysql://${DB_HOST:localhost}:${DB_PORT:3306}/${DB_NAME:bookstore_db}?
< createDatabaseIfNotExist=true&useSSL=false&allowPublicKeyRetrieval=true&serverTimezone=

< Asia/Taipei&characterEncoding=UTF-8

username: ${DB_USERNAME:root} # BREESE (F85% root)
password: ${DB_PASSWORD: root1234} # BRERE (EXNRIBEBVAIRIREH )

# ERENFEAERIBERAE > Spring Boot BIRIE url BEHENHEER

# driver-class—-name: com.mysql.cj.jdbc.Driver

#
# JPA / Hibernate ERX7E
#
jpa:
hibernate:
# ddl-auto : Hibernate ZNMOIRIE MERIRERE]
# none STEAHERE

# validate — RBEZRE Entity BIENREST B F—BBEILK
# update EES =R EE TG RONENER /#M (F2RIER) «HB2RA
# create BRBENERIEERE (EREHK!)
# create-drop FRENATEE - BAEARSMIFR (ESHIE)
# IENIRIBHEE @ validate + Flyway/Liquibase fERIERAIZE
ddl-auto: update
# FEEEAEIH Hibernate EARY soL (BBFR - BRAR!)
show-sql: true
properties:
hibernate:
format_sql: true # 1% saL HERRZEML > H{ERSE
# [ Open-Session-In-View :
# TAER true BEENEEMGHAE 2@ HTTP FHREHRL -
# DHERGEGETES ; Bk ApI EXRERERMEE (BHLEEHFZEEMNHNR)

open-in-view: false

server:
port: 8080 # Az Tomcat ERIEAVIEIZIE (FEERTLZ 8080)
#
# BEIERE - wr HHE (XA evalue("${app.jwt.secret}") ZEEN)
#
app:
jwt:

# BWERIR - HS256 JEEIAEKRED 32 Fir (256 bits)

# » FXRIRBHAEERRBERTE | SFRRIREEH IWT_SECRET BE

secret: ${IJWT_SECRET:bookstore-teaching-secret-key-change-me-0123456789ABCDEF}
# token BMEFEN : 3600000 ms = 1 /\FF

expiration-ms: ${IJWT_EXPIRATION_MS:3600000}

#
# HEESRRTE




% 3 & Hibernate / JPA £ MySQL &l .

#

logging:
level:
root: INFO
# TEZE Spring Security AVMBIELSE(EAENNT > RICARY DEBUG
org.springframework.security: INFO
# AN SOL HIESEEIRE (BEC show-sql BBIFEFR ; EXRIEARER)
org.hibernate.orm.jdbc.bind: TRACE

3.3.1 JDBC #E#3F B

R/ B A

jdbc:mysql:// W - f# A MySQL 1 JDBC K &

localhost:3306 B A B AR

/bookstore_db LAl AR B 44 7

createDatabaseIfNotExist BERVENFEERF A B (BT

useSSL=false AW BB Al B SSL inag

allowPublicKeyRetrieval IR A A6 (MySQL 8 Beas i il 7%
)

serverTimezone=Asia/Taipei HHftE ERE > BERIFEIMRNLZE 8 /N
characterEncoding=UTF-8 HEARARAG o o0 SR AL

MRITEHET) NRERE

${DB_HOST: localhost} fh & A& : M e ENER B5 8 8 DB_HOST > i A 2| 4 A FH s A
localhost » #f i  AHPH 3 H M THBE 5 2] 1 Docker sIEERSE > N S BUE BRI
REM s AR H A > TR AR BEERERE - 45 7 =1 docker-compose 5t & 3¢ ia 1810
DB_HOST M %, mysql »

_ J

3.3.2 ddl-auto : Hibernate #{a/ &R Z I EREE

EIH 75

none SEEAE G R RGN

validate H B Entity BLERIRIER—20 A0S &
B

update L zE R > BB [k SR Cer
BN —— AR

create BB M EEREE (BRERERER)

create-drop FRE)EFEE A - FENEAPAREMER CEA BB LHEED
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IERRIRIEE
update R & # 8 B HOR A o (HIE UG I A AR B RO R 3 o % MR R

ddl-auto: validate #4[C Flyway 5 Liquibase 548 ‘&K EER (migration) T H | > i#
B—IRGE S BB A MU ~ PLBHE ~ AT EHRE o

3.

4 Entity ¥i# : Book

—fEAERE T JPA GEMRR Java A > S TR A e E) R

Entity j& ORM F{#% 0>

1 o SEARHZEM A Book :

230 3.2: entity/Book. java—— % Entity

package com.example.bookstore.entity;

import jakarta.persistence.Column;

import jakarta.persistence.Entity;

import jakarta.persistence.GeneratedValue;
import jakarta.persistence.GenerationType;
import jakarta.persistence.Id;

import jakarta.persistence.PrePersist;
import jakarta.persistence.PreUpdate;
import jakarta.persistence.Table;

import jakarta.persistence.UniqueConstraint;

import java.math.BigDecimal;

import java.time.LocalDateTime;

VES
x B Entity—HEBENEFR books BRIEK -
* B CRUD (Create / Read / Update / Delete) IR{ERIEFR o
*
* HERGETRE
*  Java $EBI Book <——> EEK books
*  Java M title <——> BRIZEMWAL title (VARCHAR(200))
x  —f@ Book 4 <——> books ERFEN—TIER
*/
@Entity
@Table(name = "books", uniqueConstraints = {
// 1SBN B ERNEIFFRLERIR 0 A—AERTEEEE
@UniqueConstraint(name = "uk_books_isbn", columnNames = "isbn")
1)

public class Book {

/xx EHE © B MySQL AUTO_INCREMENT BEEIELE */
@Id
@GeneratedValue(strategy = GenerationType.IDENTITY)
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private Long id;

/¥k = NOT NULL ~ Bz 200 Fit (¥FE VARCHAR(200) NOT NULL) s/
@Column(nullable = false, length = 200)
private String title;

/xx EE *x/
@Column(nullable = false, length = 100)

private String author;

/*x+« ISBN BEUPRIEXEZSR ({5140 9786263336070) */
@Column(nullable = false, length = 20)
private String isbn;

VeSS
* B% : LEEFTFWER BigDecimal !
x float / double BEMFHEGEREE (0.1 + 0.2 != 0.3) » FEGZEHE -
* precision = 10, scale = 2 - ¥} MysSQL AY DECIMAL(10,2) »
* RmARA 10 UE > HAUNEUE 2 fie
*/
@Column(nullable = false, precision = 10, scale = 2)

private BigDecimal price;

/xx [ETREE */
@Column(nullable = false)

private Integer stock;

/*%

x EEERN ¢ AFF NULL ©

* columnDefinition = "TEXT" - EIZIEE MysoL HAIELAI%A TEXT
* BIEEIZEE VARCHAR BEEIMINFRNS -

*/

@Column(columnDefinition = "TEXT")

private String description;

/+x FEXTRSRE : INSERT AU @PrePersist BEJEAN » ZERNBEEF x/
@Column(name = "created_at", nullable = false, updatable = false)

private LocalDateTime createdAt;

/#k ERTEEFAASR © 2% UPDATE FilFH @PreUpdate BEIENEHT */
@Column(name = "updated_at")

private LocalDateTime updatedAt;

/*x IPA IRERESEEET (Hibernate BIIVFIER) »*/
public Book() {
}

/xx PREERAPEIUMEEFNERT «/
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public Book(String title, String author, String isbn,
BigDecimal price, Integer stock, String description) {
this.title = title;
this.author = author;
this.isbn = isbn;
this.price = price;
this.stock = stock;

this.description = description;

/xx INSERT ZRAIBENHAT : IEHARIISREEVIAENRERE +/
@PrePersist
protected void onCreate() {
this.createdAt = LocalDateTime.now();
this.updatedAt = this.createdAt;

/+x UPDATE ZRIBBIFTT : RIFTREEMFE ~/
@PreUpdate
protected void onUpdate() {

this.updatedAt = LocalDateTime.now();

// Getter / Setter

public Long getId() {

return id;

public String getTitle() {

return title;

public void setTitle(String title) {
this.title = title;

public String getAuthor() {

return author;

public void setAuthor(String author) {
this.author = author;

public String getIsbn() {

return isbn;
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public void setIsbn(String isbn) {

this.isbn = isbn;

public BigDecimal getPrice() {

return price;

public void setPrice(BigDecimal price) {

this.price = price;

public Integer getStock() {

return stock;

public void setStock(Integer stock) {
this.stock = stock;

public String getDescription() {

return description;

public void setDescription(String description) {

this.description = description;

public LocalDateTime getCreatedAt() {

return createdAt;

public LocalDateTime getUpdatedAt() {
return updatedAt;

H A PA REAREE
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EEd: &

@Entity ‘B 45 % JPA Entity > 22 i Hibernate £
@Table TR BRI R AMBEARE CRE R BRI 45)
@Id SN S L

@GeneratedValue  F-§jE £ 5 IDENTITY = ¥R} B B K 9%
@Column HROLIEIE - 428 ~ B ~ NOT NULL ~ K54S
@Enumerated enum BIREEFE TR 5 — %% EnumType. STRING
@PrePersist INSERT Hij fb [ERE - (21 [ Bl s 7 g )
@PreUpdate UPDATE i [l W (41 [ Bl 58 305 S5O RE )

e FE X% > Hibernate (ddl-auto: update) & HBjEAHIERIERE

F23CH 3.3: Hibernate {f& Book Entity H )& 4z DDL

create table books (

id bigint not null auto_increment,
title varchar(200) not null,

author varchar(100) not null,

isbn varchar(20) not null,

price decimal(10,2) not null,

stock integer not null,
description TEXT,
created_at datetime(6) not
updated_at datetime(6),
primary key (id),

null,

constraint uk_books_isbn unique (isbn)

) engine=InnoDB;

3.5 Entity ¥}8 : User

Ei Role

fifi 35 BRI B Entity filfidt o VERRIIRBCRE R, © ERRZIEN4 users (user & MySQL

REF) > DI S enum A Enu

mType.STRING 7T

2 M 3.4: entity/Role.java——#f .71 52

package com.example.bookstore.entity;

/ %k

*x FAEAEE (Role) FIE > AR

*

x [Spring Security 18]

(S  (Authorization) FIEF -

* AEZTEMAEL "ROLE_" FHEE -
* ZBTEIRHEEMRBIPE hasRole("ADMIN") FF »

x Spring Security EBE&NN_LAT

*

4% > EE¥F "ROLE_ADMIN" °
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0o+ AEREAERERE

2 ok - REABE : REE TE#H) B (GET)

135 * - ROLE_USER D B FE - 1BIREEE (GET / POST / PUT / PATCH)
4 * — ROLE_ADMIN AR > 85 TRy £% (DELETE)

15 %/

16 public enum Role {

s /e —RRMEFIE © ATEER © $HE  ISBUEEE +/
19 ROLE_USER,

21 /x+ BB BINEARIPREFERRERR +/
2 ROLE_ADMIN

23 Hg 3.5: entity/Userjava— i F{ 3 Entity

1 package com.example.bookstore.entity;

3 import jakarta.persistence.Column;

4+ import jakarta.persistence.Entity;

5 import jakarta.persistence.EnumType;

6 import jakarta.persistence.Enumerated;

7 import jakarta.persistence.GeneratedValue;
s dimport jakarta.persistence.GenerationType;
9 import jakarta.persistence.Id;

10 import jakarta.persistence.PrePersist;

11 import jakarta.persistence.Table;

1> import jakarta.persistence.UniqueConstraint;
14 import java.time.LocalDateTime;

16 /%%

17« {EFAE Entity (EF2LER)

FIEEREFRR users BRIER -

18 %

19+ [IPA / Hibernate VR : ORM 4{HRARsEIRR]

20 ok Entity 2 [Java ) B TERNEENTI) ZEAEEE -

21 x Hibernate E1RIFEEIER LAYFEEE

2 x 1. BEIRY / EMERKREE (K application.yml A ddl-auto ER7E)

3 ok 2. BN IBERENEIER—E User Mt

k3. f#1FRT - B User YIMFAYRNEEERL INSERT / UPDATE 756

25 */

2% @Entity /] BEEZ—E IPA Entity > XM Hibernate BIF
27 @Table(

28 name = "users", // EEERKRETE - EANIEERITERAEREME user
29 // B user & MysQL MREF > BH WL > HUXES users
30 uniqueConstraints = {

31 /7 BREREREN TH—MAR) - ERIRSRE Email REE

32 @UniqueConstraint(name = "uk_users_username", columnNames = '"username"),
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@UniqueConstraint(name = "uk_users_email", columnNames = "email")

)

public class User {

/+k E8 (Primary Key) x/

@Id

// IDENTITY ZRHE : FEHEII4L MysQL BY AUTO_INCREMENT BENEATR/KSR
@GeneratedValue(strategy = GenerationType.IDENTITY)

private Long id;

/%% BEAMRSE : NOT NULL ~ & 50 T */
@Column(nullable = false, length = 50)

private String username;

VAT

* B FFNE BCrypt TRER(EL - BERAEFIANG !

* BCrypt MEFHREN 60 Fiv > WARE 100 FTEIRKE -
*/

@Column(nullable = false, length = 100)
private String password;

/+x BEIEFE */

@Column(nullable = false, length = 100)

private String email;

/%%

x BB FAE (enum) BUAI-

*

* EnumType.STRING - BRIEBEMFHTE "ROLE_USER" B TXF) -
*x HAFERRAY EnumType.ORDINAL E1#7F 01 EfE NEFEHF) -

x —EHBAE enun NESIEF - EENNERMEZEBEAL -

* EUETS % —2(FER STRING °

*/

@Enumerated (EnumType.STRING)

@Column(nullable = false, length = 20)

private Role role;

/%%
x JBITHFRY -
* updatable
*/
@Column(name = "created_at", nullable = false, updatable = false)

false » Z1B#\4T UPDATE B > Hibernate AEEHISEMENL -

private LocalDateTime createdAt;

/%x
*  [IPA FRE] Entity —EER TESHEET1 -
* Hibernate fEEREBENEME - EXAERUZEMM - BE—EABMUE -



%5 3 & Hibernate / JPA B MySQL &1l E

81 x/
82 public User() {
83 }

85 /x FEERANPEIUMERENERT ~/

86 public User(String username, String password, String email, Role role) {
87 this.username = username;

88 this.password = password;

89 this.email = email;

90 this.role = role;

91 }

92

93 VESS

94 * [HAdpBEEBEIIE Lifecycle Callback]

95 * @PrePersist : £ Hibernate #4T INSERT ZRI) BEI#EIFEIL
% * BEAREHEAZRUKE > FRESRFIRE -

97 */

98 @PrePersist

99 protected void onCreate() {

100 this.createdAt = LocalDateTime.now();

101 }

102

103 // Getter / Setter

104 // Hibernate B Jackson (JSON #Ei) #BRiEIB getter/setter fFEVENL
105 // BIELHZERZA Lombok BY @Getter / @Setter BABLIFIRFZINS ;

106 /! BBERATREZRER  EEFHES -

108 public Long getId() {

109 return id;

110 }

111

112 public String getUsername() {
113 return username;

114 }

116 public void setUsername(String username) {

117 this.username = username;

118 }

119

120 public String getPassword() {

121 return password;

122 }

123

124 public void setPassword(String password) {
125 this.password = password;

126 }

128 public String getEmail() {
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return email;

public void setEmail(String email) {

this.email = email;

public Role getRole() {

return role;

public void setRole(Role role) {
this.role = role;

public LocalDateTime getCreatedAt() {

return createdAt;

3.6 Repository : EE T HM TR ERZINE
Spring Data JPA a7y - REEEE - 4% JpaRepository > BBt & 3 B4
BIE > st 2 A HE SQL s E/ERA -

23Xl 3.6: repository/BookRepository.java

package com.example.bookstore.repository;

import com.example.bookstore.entity.Book;
import org.springframework.data.jpa.repository.JpaRepository;
import org.springframework.data.jpa.repository.Query;

import org.springframework.data.repository.query.Param;

import java.util.List;

VESS

x B8 Repository (ERIZEVE / DAO) -

*

* [Spring Data JPA RUEE]

*x R T4 JpaRepository NHEHI » TEFHREEEER

x Spring ETEMEEESESEE  UABNTERAE

3

*  findAll() EHHEE - SELECT * FROM books

x  findAll(Pageable) SEEN - SELECT ... LIMIT ?, ?
%  findById(id) kEREH ~ SELECT ... WHERE id = ?
x  save(entity) i oy ER - INSERT 3§ UPDATE (B id FLEH)
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N

[$)]

% deleteById(id) = BEMIBR - DELETE ... WHERE id = ?

x  count() THEH - SELECT COUNT (%)

%  existsById(id) =EEFE - SELECT COUNT(%) ... WHERE id = ?
*

* ;2 BIRE : JpaRepository<Entity BRI, FRELAI>

x/

public interface BookRepository extends JpaRepository<Book, Long> {

/%%

x [$74 ) Derived Query]

* Spring Data JPA BT 'HE2T BEIELEEN -

* existsByIsbn - SELECT COUNT(%) > @ FROM books WHERE isbn = ?
* FARIMEEFHERISE ISBN BEEHFE -

*/

boolean existsByIsbn(String isbn);

/%%

* 1B THMERE BSEEEAE 1N -

+« BMERREHREC > BAIECH 1BN WERAITAER -
* EHEMEHREM : WHERE isbn = ? AND id <> ?

*/

boolean existsByIsbnAndIdNot(String isbn, Long id);

VESS

«x [JroL BRI&ER]

* BHEBBRBUREERIEMERT > 7B eQuery $2E JPQL °

*

* R 1 IPQL EHHESRE Tentity BEBEM)  (Book » b.title)
*x MASEREEMAIZRE | Hibernate EEICTEKEEN SoL -
*

* CONCAT('s%', :keyword, 'ss') BIR NERIE:,

x REERWEECESHETMERELR -

x/
@Query ("""

SELECT b FROM Book b
WHERE b.title LIKE CONCAT('S%', :keyword, '%')
OR b.author LIKE CONCAT('%', :keyword, '%')

||||||)

List<Book> searchByKeyword(@Param("keyword") String keyword);

T2 3.7: repository /UserRepository.java

package com.example.bookstore.repository;

import com.example.bookstore.entity.User;

import org.springframework.data.jpa.repository.JpaRepository;
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import java.util.Optional;

/%%

x {EFZ& Repository (BRIZFEE) -

x #i7K JpaRepository ZENAJREES save / findByld / findAll FHi%
x TABRERES MHT4EH) -

*/

public interface UserRepository extends JpaRepository<User, Long> {

/ k%

* (RIRSREAERE -
* BEHE SQL : SELECT * FROM users WHERE username = ?

*

*

[E{# optional<Users :

« BBERIE THBEEAREL » HlimRREERENIER
x ({6140 orElseThrow) - AJ##% NullPointerException °
*/

Optional<User> findByUsername(String username);

/xx AR EIRIRE S ERER +/

boolean existsByUsername(String username);

/xx FEMESIEE Email BEEHE(FER */

boolean existsByEmail(String email);

3.6.1 11HEEH : HAERBEEN
Spring Data JPA STARHT 7 ¥ 4486 + [ Bl ity > 2 PGS -

afiaca HiERTEES EENERFSF

findBy findByUsername(name) WHERE username = ?

existsBy existsByIsbn(isbn) SELECT COUNT(%)>0 ...

Containing findByTitleContaining(kw) WHERE title LIKE %kw%

IgnoreCase findByAuthorIgnoreCase(a) N FR/NE L

And / Or findByTitleAndAuthor(t,a) WHERE title=? AND
author=?

LessThan findByPriceLessThan(p) WHERE price < ?

OrderBy findByOrderByPriceDesc() ORDER BY price DESC

Tk BB E A AR HIE MR 3 > 5t @Query H &8 JPQL (4 BookRepository.searchByKeyword() ) o
JPQL £43#+% SQL > {H#E{E¥ 5 /2 Entity BABME (Book ~ b.title) » FREERIFLEMAL > B Hi-
bernate £ & #l7# i FL 1L/ SQL o
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3.7 EBRRASE : B1%Z Hibernate £ SQL

BOEME BT show-sql BRZ MK E H 3k > WP APL 42 S & RIIRFED Y Hibernate /4 )
SQL > folfnaf) BEAERE -

Hibernate:
select
b1l_0.id, bl_@.author, bl_0.created_at, bl_0.description,
bl_@.isbn, bl_@.price, bl_0.stock, bl_0.title, bl_0.updated_at
from
books bl_0
where
bl_0.id=7?
— WEZREHES : binding parameter [1]1 as [BIGINT] - [1]

BT AR {8 APLIR - #0 Rl A — MR E4E G 1) SQL—— TP Tk ) B TE BT

1 SQLJ #IRA T > ORM gt A2 RBEH -

3.8 X FEM : @Transactional

X5 (Transaction) =ZFo
—{E 22 5 N 28 SR} A - B EBARIN (commit) » ZHZEFRANE (rollback) » A€

fRAE Th—2F ) ARGE o RULGIT - IR = TA 3K + B AR AR —EZ S > B
T RAAMRKR » SEIB2ETHAR T

£ Spring o HELYE Service J7 {42 I @Transactional :

o JIILBAMGIGBARIZE 5 o IEW AR} commit

o J7iEYhH, RuntimeException ;[ #) rollback o

o KT @Transactional(readOnly = true) » 457k Hibernate Bii& R} i [ 15 S MEGE 5
YE1 > AT LUBRL RE e fEAL -

BB AL E7E T —3 1 BookService HEH] o
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AEREEIGLZ —  SEEE/EELR CRUD API > IE#EE F GET ~ POST ~ PUT ~ PATCH ~
DELETE FLff HTTP 77 » W@ 74— BI85 sk s PEAE ] o

4.1 REST #&%0MiE2
REST (REpresentational State Transfer) J&—ff API &5 EAE > 20848

o —UIMREIR (Resource) : FHFE ~ fHHE - HHE LG IFH—8 URL LR -

o A HTTP FiEREEF : URI S [ 45 ) > BIfEsCH HTTP Jrik o ANERHT /getBooks If,
/deleteBook j& FEHN B wl i URI iy JEUAE o

o HEJARE (Stateless) : filflR#s A rCAER P iR EE > R FE R ASHERS SE 8 &5 (55 5 =AY JWT
BRI AR ) -

URI BatHE ) -

18151 a5l

M THEE A | RRERES /api/books (TfiJE /api/book)
FH B A I P B — R /api/books/1

5 ~ 0 H > PEF A Query String  /api/books?page=0&size=10
A B E)E O#E URI DELETE /api/books/1 (TfijJE

/api/deleteBook?id=1)

4.2 FHIEHTTP 5iE528 @i

Rk mE AEEEH BRINARER BE T2
GET UL IR EMEESEL /B 200 v v

E 3
POST SR P — A 201 X X
PUT TRBHAED IR 200 v X
PATCH  #fs-Ec&ii R EEER 200 x! x
DELETE {4 8 i e — A 204 v X

"PATCH #I45 b TR FE%F 5 A BEE TROEMINIIL ) (AR » BESAT R RS -

30
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E% (Idempotent) ElZZ (Safe)

RE = P ks LR R CUARIUER GET £22H) -
BE = kT 1 RIBIT N IR > IR R Ok SBAR ) -
e PUT /books/1 (EEGIBIRY) Mtk » ARE—HE — 5% -
e POST /books (RRREEMHIERL) Mt-kEA+4EE — RS -
e DELETE /books/1fiitk » EIIRAEH L [ AFEIE) — FESF (8 ZUGEHER 404 > B
RN A L)
TR B - AR I BRAE R IR > FEEE AR AT DUB0 O B -

- J

4.2.1 PUTE PATCH WER (B58EE)

PUT—EEif PATCH—ER D B

AT BEE IR TRTAT | AL SR TRRES ) AL
BAGBIM AL R 2 TE 2 / B R B B AL R

=t

'
AREZH BookRequest (M4  ANELZR ] BookPatchRequest
HRWAE) (HAE 2R ] )

1 4 AR (AR O, 499 -

// PATCH /api/books/1 —— REZERAIMEAL - HABELAS
{ "price": 499.00 }

// &R PUT » FLAZEE title ~ author ~ isbn ~ stock... =Ef& L »
// TR A —EERA ZURE] 400 SRREFEIR

4.3 HTTP JRESHS

RGNS B AER(FEHFE

200 OK A/ R

201 Created i kh (Fft Location Header 38 m#1 &
)

204 No Content TER 2l (A W EA )

400 Bad Request 3 N\ B S B ~ JSON #2048 3

401 Unauthorized REA ~ token MERLEAM (FRREIHK)

403 Forbidden CEAMEAARERAE (BB

404 Not Found AMEIR (FIAEFE id A7)

409 Conflict ERME 7€ (ISBN / k%% / Email H4E)

500 Internal Server Error fa] ik 28 A< TERASE 3%
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4.4 FEX AP EE
RiE BRIE AR R
POST /api/auth/register FE{E0fd F & NEH
POST /api/auth/login BANEE JWT N
GET /api/books o B T & N
GET /api/books/{id} A B — NG|
GET /api/books/search st =i N
POST /api/books i EiE USER / ADMIN
PUT /api/books/{id} SERE T P USER / ADMIN
PATCH  /api/books/{id} TR B USER / ADMIN
DELETE /api/books/{id} i o+ % ADMIN

4.5 DTO Eilig A\BazE

At EARE#A Entity #2WGEK ?

o MBI

: APL L

il %

N =

o BE : FHHA Entity 20K JSON » & P n] LI %€ id ~ createdAt 25 R5% f 41 1%

HIIMEAL (Mass Assignment Jif ) e
R AT LI B O - B -
o BREE : BRFE LRI 7E DTO > Entity {RIFHZIT: o

23S 4.1: dto/BookRequest.java—#7 14 B

package com.example.bookstore.dto;

import
import
import
import
import

import

import

/%%

¥ X X X X X X X ¥

i

jakarta.
jakarta.
jakarta.
jakarta.
jakarta.

jakarta.

validation

validation.
validation.
validation.
validation.

validation.

constraints.DecimalMin;
constraints.Min;
constraints.NotBlank;
constraints.NotNull;
constraints.Pattern;

.constraints.Size;

java.math.BigDecimal;

Mg (PoST)

P

[BHEREER Book Entity IEUEER ?]

T2 BREPIRMEANZIEXIMEA (W id ~ createdAt)
EIENETEA Mass Assignment (KZEER{E) BiE -

A-\-y;(
WAARS

CBABRRERR

[Java Record]

2. [BAE : API HORMMSNE BN ESHE NS BBIDEE -
3.

EEREE7E DTO L > Entity fR¥FEZIF ©

'i:v

STLIE

B HAEER DTO

/ SeEEEFr (puT) E%5) #1955k DTO (Data Transfer Object) e
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N

record & Java 16+ By T RA[EZERIEERI
BEESEE T - FEGE (title()) ~equals / hashCode / toString >
EBHEEZERE DT0 » BEREFRELH -

[Bean Validation B&zE:aTfiZ]
=HEC Controller 28 LR evalid TEEMR -
EERE R BMAFE Y MethodArgumentNotValidException »
FH GlobalExceptionHandler #i—#3pk 400 Bad Request [EIfE o

EE I R I I R 3

*/
public record BookRequest(

@NotBlank(message = "EZARAIHZER") // REE null > REIBEFEHE
— BFEH

@Size(max = 200, message = "ESREREARNAEE 200 F")

String title,

@otBlank(message = "fEEARB]ABZEH")
@Size(max = 100, message = "{EEREARAIEE 100 F")
String author,

@otBlank(message = "ISBN AA]AZEH")
@Pattern(regexp = "~[0-9\\-1{10,17}$",
message = "ISBN *%EtZ:IEﬁE (10~17 TYLE’\]%Z?E@E?%E) ")

String isbn,

@otNull(message = "{BI& AR &ZE") // BigDecimal FH @otNull (
< @otBlank RAEAEFH)
@ecimalMin(value = "0.0", message = "B ARIAEE")

BigDecimal price,

@otNull(message = "[EF AR AZE")
@in(value = 0, message = "[EFARIBEE")
Integer stock,

@Size(max = 2000, message = "fHMREAFHEE 2000 F") // Bh0 eNotBlank - LEHEIATA
< RIE

String description

ES:N A B AR DTO (Al fr T 241 )

W

package com.example.bookstore.dto;

import jakarta.validation.constraints.DecimalMin;
import jakarta.validation.constraints.Min;
import jakarta.validation.constraints.Pattern;

import jakarta.validation.constraints.Size;
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34

import java.math.BigDecimal;

*/

FEA pTO KURRAMAIER TRFFA nulu
Service BEZE—FIE : HURZE null A EHBAER -

MER D EHT (PATCH) FEE) AY5EK DTO ©

[PATCH B PUT MYREERZER]

RSN  IEMAENME  RFEINBIREERSE -

PATCH = BRO ST « RER MAHE) RO > HERERRIK -

public record BookPatchRequest (

@Size(max = 200, message = "ESRREARAEE 200 F")
String title,

@Size(max = 100, message = "{EEREARAIEE 100 F")
String author,

@Pattern(regexp = "~[0-9\\-1{10,17}$",
message = "ISBN &N AIERE (10~17 {URIENFELE

String isbn,

@ecimalMin(value = "0.0", message = "{BIE R AHE2E")

BigDecimal price,

@in(value = 0, message = "EFAOISEEH")
Integer stock,

=y

@Size(max = 2000, message = "N EEARNAIEE 2000 F")

String description

T2 4.3: dto/BookResponse.java

package com.example.bookstore.dto;

import com.example.bookstore.entity.Book;

import java.math.BigDecimal;

import java.time.LocalDateTime;

F BookRequest
7SR

(328 @NotBlank / @otNull) -°

[/\FANZ#] eSize ~ @Pattern » @DecimalMin ELEFFARIBE] null EE THIERBE)
(Bean Validation #RE&D : null A% @NotNull IEfFE) -
FRIAEMR2ERE MEEAL BB - IEFRE PATCH BIEER -

k) ")
5] £ DTO
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/%%

¥ X K K X K K K X X X X X X X X X X

-

*/

FE%E) AEE pTo—EIE%MEFiRE JSON 83X -

{EFAAEIFE DTO HILFER :

1. MRS IMARARAL (BFIEIRZKR Entity 0T ARRA L ASINE)

2. BIEREEEEE > RARENKRARE AP 24 -

Jackson EiEiE(E record BENFFIIEEL JSON » 40 :

{

Tilef’s 1,

"title": "Clean Code",

"author": "Robert C. Martin",
"isbn": '9780132350884",

"price": 1200.00,

"stock": 10,

"description": "...",

"createdAt": "2026-08-14T10:30:00",
"updatedAt": '"2026-08-14T10:30:00"

public record BookResponse(

) {

Long id,

String title,

String author,

String isbn,

BigDecimal price,
Integer stock,

String description,
LocalDateTime createdAt,
LocalDateTime updatedAt

/%%
«  [FERRIMRAIE] 1B Entity ESHARL[CIFE DTO ©
* EEFPESIGREE 5 iE Service BREUBMRIGER -

* BookResponse. from(book) I method reference : BookResponse::from

*/
public static BookResponse from(Book book) {
return new BookResponse(

book.getId(),
book.getTitle(),
book.getAuthor(),
book.getIsbn(),
book.getPrice(),
book.getStock(),
book.getDescription(),
book.getCreatedAt(),

o
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book.getUpdatedAt ()
);

23l 4.4: dto/PageResponse.java—74) H [8] i DTO

package com.example.bookstore.dto;
import org.springframework.data.domain.Page;

import java.util.List;

VESS

* DEEANR—EIEERX (ZE bT1o) -

*

* Spring Data HY Page ¥IMFBEIEAEANEENM - EEFIUEAL ISON
* BIMERZAAFINEN - B AZEHMES -

+« FALLEFT—E82F ~ BEMN D HEIERR -

3

« [CIFEEEH] :

* {

x  “content": [ {...}, {...} 1, // AEMNERIIE

* "page": 0, // BEIER (1€ o FR)
*x "size": 10, /! BEEH

*  "totalElements": 25, /1 HRERIZEH

*x  "totalPages": 3, /1 HREH

*  "last": false /! EERRE—B

* }

*

* @param <T> BRIABKIELR] (AREZES BookResponse)

*/

public record PageResponse<T>(
List<T> content,
int page,
int size,
long totalElements,
int totalPages,
boolean last

) {

/%% 1€ Spring Data Y Page IHIERLFMIBETAIRIV +/
public static <T> PageResponse<T> from(Page<T> page) {
return new PageResponse<>(
page.getContent(),
page.getNumber(),
page.getSize(),
page.getTotalElements(),
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page.getTotalPages(),
page.islLast()

+
¥
W B G AR
ErE A1
@otNull AR A null ((BEL5E))
@otBlank FHA A null / 25E/ £2EH
@Size SER R B B AR A R /N
@in /@ax  #{H E TR
@ecimalWMin /NERNBE (G# A BigDecimal)
@Email Email #&=;
@Pattern HAT IER#EER

Bps ek R B AR > Controller (IS BT AZENN @Valid o JHAMER : @Size ~ @Pattern ZEFEf#

BE null & TEGEBAE ) > null FHEETE @NotNull / @NotBlank A& {E——a& (E4EE E I 9k
BookPatchRequest HIZREHL [ H B A EIIMINL] o

4.6 Service : BXiEIFE

F23UHE 4.5: service/BookService java——aE 55 i 2L i

package com.example.bookstore.service;

import
import
import
import
import
import
import
import
import
import
import

import

import

com.example.
com.example.
com.example.
com.example.
com.example.
com.example.
com.example.
com.example.
org.
org.
org.

org.

bookstore.
bookstore.
bookstore.
bookstore
bookstore.
bookstore
bookstore.

bookstore.

java.util.List;

dto.BookPatchRequest;
dto.BookRequest;

dto.BookResponse;

.dto.PageResponse;

entity.Book;

.exception.DuplicateResourceException;

exception.ResourceNotFoundException;

repository.BookRepository;

springframework.data.domain.Page;
springframework.data.domain.Pageable;
springframework.stereotype.Service;

springframework.transaction.annotation.Transactional;
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18 /%%
EEE Service (BFEEE) -

(=B EFNAE]
Controller (3% HTTP) - Service (FHZiBEE) - Repository (FEVERIE)

*
3
3
b3
%k
21 % Service BHIRE :
1. EFEARAN (B0 - 1SBN REIEE)
x 2. RHEI (eTransactional)
* 3. Entity B2 DTO ZfEAYEEIA
b3
* [@Transactional X5 EIE]
2R HERNNAMBEERERFEEE TE—ERZ. &
st ok ZEBERINZT commit ; FERHAHGISMAIZEER rollback » HERER—EI4E -
32 * readOnly = true FARAERSE > AIEERER Hibernate MEKBERFELL ©

33 */

)
*

34 @Service

35 public class BookService {

37 private final BookRepository bookRepository;

38

39 /*x

20 x [EH#EFEA Constructor Injection]

M * Spring I BookService BF > B BookRepository HIEfI{EEIR
2 x (B2 MKEEA b1y ) - B eAutowired HIALEA >

3 * BB FEANMREBRAZERRE  BUREEA final s UESHEBETAHE -
44 *x/

45 public BookService(BookRepository bookRepository) {

46 this.bookRepository = bookRepository;

47 H

48

49 /xx DEBHFAEFE (48 GET /api/books {EM) */

50 @Transactional(readOnly = true)

51 public PageResponse<BookResponse> findAll(Pageable pageable) {

52 // Page.map() : D EEHIEE Book Entity ¥#pY BookResponse DTO
53 Page<BookResponse> page = bookRepository.findAll(pageable)

54 .map (BookResponse: : from);

55 return PageResponse.from(page);

56 ¥

58 /xx K id BHE—EFE (44 GET /api/books/{id} {£M) x*/

59 @Transactional(readOnly = true)

60 public BookResponse findById(Long id) {

61 Book book = getBookOrThrow(id);

62 return BookResponse.from(book);

63 }

65 /*x+ BATEFIEET (45 GET /api/books/search?keyword=xxx {EF) =/
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@Transactional(readOnly = true)
public List<BookResponse> search(String keyword) {
return bookRepository.searchByKeyword(keyword).stream()
.map (BookResponse: : from)
.toList();

/xx FIGEEE (45 POST /api/books {EFH) */
@Transactional
public BookResponse create(BookRequest request) {
// PEEERR : 1SBN ARJEE
if (bookRepository.existsByIsbn(request.isbn())) {
throw new DuplicateResourceException("ISBN BfETE : " + request.isbn());

Book book = new Book(
request.title(), request.author(), request.isbn(),

request.price(), request.stock(), request.description());

// save() (B8 TfE7F1&1 B Entity (LEEF id EHBEREES)
Book saved = bookRepository.save(book);
return BookResponse.from(saved);

/%%

* STREMEFE (45 PUT /api/books/{id} fEF) -

* PUT HEERER TBEZERSR : MARL—EMGEKRKABER -

*/

@Transactional

public BookResponse update(Long id, BookRequest request) {
Book book = getBookOrThrow(id);

// {EEFT ISBN 25 B THEFE) X (HHFE2)
if (bookRepository.existsByIsbnAndIdNot(request.isbn(), id)) {
throw new DuplicateResourceException("ISBN E#EMMEZEE{EH : " + request.isbn());

/] BREERAL
book.setTitle(request.title());
book.setAuthor(request.author());
book.setIsbn(request.isbn());
book.setPrice(request.price());
book.setStock(request.stock());
book.setDescription(request.description());

7/ [3PA /\EDE% : Dirty Checking BE{EIGE]
// book BRHHH NFEIHE (Managed) J Entity >
// RBIREE Hibernate BEEEAIMMIEEANXL UPDATE ©
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//

// ¥ saveAndFlush() (M3F save()) IIZJENAT UPDATE :
// @PreUpdate EIIFZETE Tflush) PEEXZHEEXAY

/] BERDIRRZ flush » BEIFEFRAY updatedAt BREEE -
Book saved = bookRepository.saveAndFlush(book);

return BookResponse.from(saved);

}

/%%

*x BBDEFEBEE (45 PATCH /api/books/{id} {€F) -

* PATCH RURER R TRIEXBRMEMOMWALL - null KK TFEBEEML -
*/

@Transactional

public BookResponse patch(Long id, BookPatchRequest request) {
Book book = getBookOrThrow(id);

/7 B—HE : BFEE (JE null) ROBERIT B
if (request.title() != null) {
book.setTitle(request.title());

if (request.author() !'= null) {

book.setAuthor(request.author());

if (request.isbn() !'= null) {
if (bookRepository.existsByIsbnAndIdNot(request.isbn(), id)) {
throw new DuplicateResourceException("ISBN BE#XEMELEER : " + request.isbn());
}

book.setIsbn(request.isbn());

if (request.price() != null) {

book.setPrice(request.price());

if (request.stock() != null) {
book.setStock(request.stock());

}

if (request.description() != null) {
book.setDescription(request.description());

}

// & update() : 3%l flush > 38 @PreUpdate E#f updatedAt 1E2FE4H[CIFE
Book saved = bookRepository.saveAndFlush(book);

return BookResponse.from(saved);

/¥x MIBREEE (45 DELETE /api/books/{id} fEF) */
@Transactional

public void delete(Long id) {
/7 SEHERRERIERE » RIFEMEl 404 (MARIRBAMEEERS M)
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41

Book book =

getBookOrThrow(id);
bookRepository.delete(book);

/v« HE/NTH ik id IS > EEERMMLE 404 I +/
private Book getBookOrThrow(Long id) {

return bookRepository.findById(id)

.orElseThrow(() —> new ResourceNotFoundException("&%&", "id", id));

R ment B -

BEBFENA - HHES

o BT
o EEERIFRIMBFIIP : getBookOrThrow() %
F 35k 461 41 i T S i Y, 404

e PATCH IS :

& final > fEETEA o Hb @Autowired HANLTEA B HHME ~ HHIFHI

— B AT A RS 0 BB H ResourceNotFoundExceptio

BHANLF S AR null 4 537 > SESE¥E PATCH 4 B HriE =

o A : ISBN Me—M:Ag & U#E Service (i AJ&: Controller) » K &iE e [ Eﬂr

R A AR

4.7 Controller :

import
import
import
import
import
import
import
import
import
import
import
import
import
import
import
import
import
import

import

EHIE

23 4.6: controller/BookControllerjava——F.ff HTTP J7 ik 52 #n i

package com.example.bookstore.controller;

com

com.

com.

com.

com.

example.bookstore.dto.BookRequest;

example.bookstore.dto.BookResponse;

example.bookstore.dto.PageResponse;

.example.bookstore.dto.BookPatchRequest;

example.bookstore.service.BookService;

jakarta.validation.Valid;

org.
org.
org.
org.
org.
org.
org.
org.
org.
org.
org.
org.

org.

springframework.
springframework.
springframework.
springframework.
springframework.
springframework.
springframework.
springframework.
springframework.
springframework.
springframework.
springframework.

springframework.

web.
web.
web.
web.
web.
web.
web.

web.

data.domain.Sort;

http.ResponseEntity;

annotation.
annotation.
annotation.
annotation.
annotation.
annotation.

annotation.

annotation

data.domain.PageRequest;

data.domain.Pageable;

security.access.prepost.PreAuthorize;
bind.
bind.
bind.
bind.
bind.
bind.
bind.
bind.

DeleteMapping;
GetMapping;
PatchMapping;
PathVariable;
PostMapping;
PutMapping;
RequestBody;

.RequestMapping;
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22 import org.springframework.web.bind.annotation.RequestParam;
25 import org.springframework.web.bind.annotation.RestController;

24 import org.springframework.web.servlet.support.ServletUriComponentsBuilder;

2 import java.net.URI;

o7 import java.util.List;

29 /)%

£ Controller : S2EE;RE0 REST API BIFHIE HTTP 3% o

I
BE | BE | A& | HERR |

[
33 |
s« x| | | | |
35 | GET | /api/books | PEEHEH | AR |
36 | GET | /api/books/{id} | EFfEE | AR |
37 | GET | /api/books/search | BERFIEE | AF |
38 | POST | /api/books | Fmig | USER DAL |
| PUT | /api/books/{id} | EEEH | USER BAE
40 | PATCH | /api/books/{id} | BB EERR | USER L E |
1 | DELETE | /api/books/{id} | B | ADMIN |
| | |

| |

>k
*
b3
>k
*
3
3
b3
3

9k
b3
b3
*
3
x [Controller BHIEE] RM=4%=:
* 1. BURIEERAT HTTP B3R (BRfE -~ B8 &)
* 2. [EIY Service HITREEEEER
* 3. 813 HTTP [EIfE (ARAEES - Header » JSON ZAX)
* TAFEIBE—EMFE Service » Controller {RIFELE

49 %/

50 @RestController

51 @RequestMapping("/api/books")

5 public class BookController {

54 private final BookService bookService;

56 public BookController(BookService bookService) {

57 this.bookService = bookService;

58 }

59

60 VESS

61 * [cET] PEEMBMASEE -

62 *

63 *  GET /api/books?page=0&size=10&sortBy=price&direction=desc
64 *

65 * @RequestParam : it T&EFFE (Query String) 1 EVE >

66 * defaultValue :EFFEZ2HERAI AN : GET /api/books tHAEEIEMA -
67 *

68 * GET UL : &ZF (FEER) BERES (BERIFIUERER) -

69 x/
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70 @GetMapping

71 public ResponseEntity<PageResponse<BookResponse>> getAllBooks (

72 @RequestParam(defaultValue = "0") int page, // B (1€ o Fs)

73 @RequestParam(defaultValue = "10") int size, /] BEEH

7 @RequestParam(defaultValue = "id") String sortBy, /7 BEFRRAL

75 @RequestParam(defaultValue = "asc") String direction // asc & / desc [FE
76 ) {

77 /! HEHFEDERM > Spring Data BEENIEM ORDER BY ... LIMIT ...

78 Sort sort = "desc".equalsIgnoreCase(direction)

79 ? Sort.by(sortBy).descending()

80 : Sort.by(sortBy).ascending();

81 Pageable pageable = PageRequest.of(page, size, sort);

82

83 return ResponseEntity.ok(bookService.findAll(pageable)); // 200 OK
84 }

85

86 /%%

% * [GET] ik id BHE—F5E -

88 *

89 *  GET /api/books/1

90 *

91 * @PathvVariable : fit TE&fE) HHUE (/api/books/1 - id = 1) -
92 * BEERIF Service HilH ResourceNotFoundException - 404 °
%3 */

94 @GetMapping("/{id}")
95 public ResponseEntity<BookResponse> getBookById(@PathVariable Long id) {
9% return ResponseEntity.ok(bookService.findById(id)); // 200 OK

99 /*%

100 + [ceET] BIRFHTE (ERMFESHERT) -

101 *

102 *  GET /api/books/search?keyword=Spring

103 *x/

104 @GetMapping("/search")

105 public ResponseEntity<List<BookResponse>> searchBooks(@RequestParam String keyword) {
106 return ResponseEntity.ok(bookService.search(keyword)); // 200 0K

107 }

108

109 / k%

*

110

[PosT] ¥mMEEE -
POST /api/books
113 * Header: Authorization: Bearer <token>

Body: { "title": "...", "author": "...", "isbn": "...", ... }

116 * POST AU @ IFEF—EEWFMUE (Ba) BUSFEEH -
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44

« REST [8ffl : EIIRKINE] 201 Created »

* I67E Location Header X1 MFFTEIRAVAELL) -
*/

@PostMapping

public ResponseEntity<BookResponse> createBook(@Valid @RequestBody BookRequest request) {

BookResponse created = bookService.create(request);

// HEEFERR ORI : BATEKE®E + /{id} - /api/books/42
URI location = ServletUriComponentsBuilder
.fromCurrentRequest()
.path("/{id}")
.buildAndExpand(created.id())

.touri();
return ResponseEntity.created(location).body(created); // 201 Created
}
VeSS
«  [PUT] EREMEE— "EESREHR -
*
* PUT /api/books/1
% Body: WZRIRME TARAL WG (D—EME 400 BREXRH)
*

* PUT BS5IE - BE—ARGNASITIL—RFAIFIL+R > &REE -
*/
@PutMapping("/{id}")
public ResponseEntity<BookResponse> updateBook(
@PathVariable Long id,
@Valid @RequestBody BookRequest request) {
return ResponseEntity.ok(bookService.update(id, request)); // 200 OK

S

VAT

* [PATCH] BRDEERE — RAARMORAL -
*

*  PATCH /api/books/1
x  Body: { "price": 450 } ~ RIEFE  EMEAISEAET
*
* B pUT AUZERI : PUT ESKRFTEER} » PATCH RFTFRAAER DML -
*/
@PatchMapping("/{id}")
public ResponseEntity<BookResponse> patchBook(
@PathVariable Long id,
@Valid @RequestBody BookPatchRequest request) {
return ResponseEntity.ok(bookService.patch(id, request)); // 200 OK

/%%



55 4% REST AP S3itEBIE{E 45

x [DELETE] MIFREE—EREIES -

*

DELETE /api/books/1

* Header: Authorization: Bearer <admin BY token>

*

@PreAuthorize : FiEBARIZHE (Method Security) e
SecurityConfig HY URL #REIEPFEH] DELETE FFZE ADMIN »
EEBE—RZE EEMHER - CIBERSEE_ERERE -

*

DELETE HU4F1Y4 : EF—MIRE—FEERNZR » BRRELHHE TR EE) -
REST (& : MIBRALIOE] 204 No Content ((RBEIEAIL) -

*

*

*/
@eleteMapping("/{id}")
@PreAuthorize("hasRole('ADMIN')")
public ResponseEntity<Void> deleteBook(@PathVariable Long id) {
bookService.delete(id);
return ResponseEntity.noContent().build(); // 204 No Content

=M THURRRERE R YRt -

aLfE ERERR 5l

@Pathvariable URI % H—ifs) /api/books/{id} Hif# id

@RequestParam Query String ?page=0&size=10

@RequestBody  FERATL (JSON) POST / PUT / PATCH
A RE R

ResponseEntity 211 ?

ResponseEntity<T> R SE ¥l HTTP B fEM) =22 : JREEES (ok() =200 ~ created() =
201 ~ noContent() =204) -~ Header (4l Location) ~ 28X (H&))F5{b)% JSON [K#ft) o

4.8 #H—1HIIMEIR

BAB R B > SRt e L) Spring FHBH% (E HTML) B > #5:0REL - FMAMHEE -
HHEIIoh + B siaiis sl + R

£ 4.7: exception/ResourceNotFoundException java

package com.example.bookstore.exception;

/ %k

* mER NBERTHIS - RETHEER HTTP 404 Not Found °

*
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*  [EREHIER]
x Service BEIREBERAEER - BEEMLEEGISNED -
* RNEZEEE[LE null 3 boolean °
9 % GlobalExceptionHandler E#—f&#5R 404 ISON [SIfE »
* & Controller / Service MFERBEE(RIFELF -
%k
>k
b3

47 RuntimeException (FESHE{FHISN)
MENYIRA e8RS try-catch » R EFIFMNEIEEZENAT -
14 *x/

15 public class ResourceNotFoundException extends RuntimeException {

17 /%%

18 * @param resourceName EJFZTE (Hla0 FEEE) )
19 % @param fieldName EHEEA (BIE0 Tidy )
20 x @param fieldvalue EiE (540 99)

21 * MR 0 THARRIEE : id = '99' )

22 */

3 public ResourceNotFoundException(String resourceName, String fieldName, Object fieldvalue) {
2 super (" AREl%s : %5 = '%s'".formatted(resourceName, fieldName, fieldValue));

F2 1% 4.8: exception/DuplicateResourceException.java

1 package com.example.bookstore.exception;

/%%
v+ TERE®) BETAISN  RARSHWEER HTTP 409 Conflict °
5 %

o * {FFIRFH

7+ - FEMMEFIRSED, Email ERER
s k- ¥iE /(SNEEERF ISBN B
9 x/

10 public class DuplicateResourceException extends RuntimeException {

12 public DuplicateResourceException(String message) {

13 super(message) ;

235 4.9: dto/ApiErrorResponse.java——#; — £ 5 8] JEAZ 2

I package com.example.bookstore.dto;

3 import com.fasterxml.jackson.annotation.JsonInclude;

4 dimport org.springframework.http.HttpStatus;

6 import java.time.LocalDateTime;
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7 import java.util.Map;

9 /kk

0+ H—RY TEEEREAE A8 -

11 X

o x [BAERER—8HX?]

15 * BFIBIEER (404 ~ 400 ~ 401 ~ 403 ~ 409 ~ 500...) #RE—1x
4 x BIMREBER—RIGREIERLE - FEHERIEMERR -

15 *

16+ BIFEEEHI (BRREREX 400)

17 % {

18 % "timestamp": "2026-08-14T10:30:00",

19 *x "status": 400,

20 * "error": "Bad Request",

21 % "message": "B ABERIERIELH",

2 *x "path": "/api/books",

3 x  "fieldErrors": { "title": "ERZARAAZERH", "price": "BIERTAEH" }
24 % }

25k

26 * @JsonInclude(NON_NULL) : {E% null EIEGIAE@LEE] JSON
7+ (BIAN—AREEERIRE fieldErrors » A HIRESEMA) -

28 */
29 @JsonInclude(JsonInclude.Include.NON_NULL)

30 public record ApiErrorResponse(

31 LocalDateTime timestamp, // FEEREEARFFE

3 int status, // HTTP REEESENZF (40 404)

33 String error, // REEHS2%E (40 "Not Found")

34 String message, // BABNTERERAP

35 String path, // EBRHEREERAY API BRIE

36 Map<String, String> fieldErrors // HE{iER:ES55RFE4 (£ 400 {FF)
7o) A

38

39 /#k BRI —AREEREIE (RESWAEEERAM) ~/

40 public static ApiErrorResponse of(HttpStatus status, String message, String path) {
41 return new ApiErrorResponse(

12 LocalDateTime.now(), status.value(), status.getReasonPhrase(),
43 message, path, null);

44 }

46 /xx I THRAISEERRME) ROEIE (BRRERRL 400 HA) +/

47 public static ApiErrorResponse of(HttpStatus status, String message, String path,

48 Map<String, String> fieldErrors) {

49 return new ApiErrorResponse(

50 LocalDateTime.now(), status.value(), status.getReasonPhrase(),
51 message, path, fieldErrors);

52 }
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F23CA 4.10: exception/GlobalExceptionHandler.java——2: 18 51| 41 & FH %%

package com.example.bookstore.exception;

import com.example.bookstore.dto.ApiErrorResponse;

import jakarta.servlet.http.HttpServletRequest;

import org.slf4j.Logger;

import org.slf4j.LoggerFactory;

import org.springframework.http.HttpStatus;

import org.springframework.http.ResponseEntity;

import org.springframework.http.converter.HttpMessageNotReadableException;
import org.springframework.security.access.AccessDeniedException;

import org.springframework.security.authentication.BadCredentialsException;
import org.springframework.validation.FieldError;

import org.springframework.web.bind.MethodArgumentNotValidException;
import org.springframework.web.bind.annotation.ExceptionHandler;

import org.springframework.web.bind.annotation.RestControllerAdvice;

import java.util.HashMap;

import java.util.Map;

%k
* 2iEHISMNEIESS (Global Exception Handler) o

*
x  [EFRIE]

* @RestControllerAdvice = @ControllerAdvice + @ResponseBody

x BE—K TREM) - W&EFIAE Controller / Service HHAIFEISH »
* RBIFNEBIERIAR ¥ ERY HTTP ARRRASELAE— JsoN 8= -

3

x  [WFEE]

* 1. Controller / Service AIARIERE try-catch » ZEEBEZF -

* 2. PiAIEREIERN—2 (ApiErrorResponse) - BilmiFERIE -

x 3. WEERELRRRISHEERGZERE—EER - —BTA -

*/

@RestControllerAdvice
public class GlobalExceptionHandler {

private static final Logger log = LoggerFactory.getLogger(GlobalExceptionHandler.class);

VESS

* 404 Not Found : EZHK o

* fBI40 GET /api/books/999 {EERIERE id=999 HUE -

*/

@ExceptionHandler(ResourceNotFoundException.class)

public ResponseEntity<ApiErrorResponse> handleNotFound(
ResourceNotFoundException ex, HttpServletRequest request) {

return build(HttpStatus.NOT_FOUND, ex.getMessage(), request);
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/%%
* 409 Conflict : BERIEH (BRME—M) -
* BIENEEM T EFERIRSR « FiE T E18AY ISBN °
*/
@ExceptionHandler(DuplicateResourceException.class)
public ResponseEntity<ApiErrorResponse> handleDuplicate(
DuplicateResourceException ex, HttpServletRequest request) {
return build(HttpStatus.CONFLICT, ex.getMessage(), request);

VESS

x 400 Bad Request : sE>KANHY THAMIERRE) KEL -

* & @valid "ﬁni‘f;ﬁLLH-: » Spring EHlHE @GS -

* BANESERUMNERASREIEN nap BfF > HERIHEWEETR °
*/
@ExceptionHandler(MethodArgumentNotValidException.class)
public ResponseEntity<ApiErrorResponse> handleValidation(

MethodArgumentNotValidException ex, HttpServletRequest request) {

/7 WERFRBEAIEEER - { WA= HERAR

Map<String, String> fieldErrors = new HashMap<>();

for (FieldError fieldError : ex.getBindingResult().getFieldErrors()) {
fieldErrors.put(fieldError.getField(), fieldError.getDefaultMessage());

ApiErrorResponse body = ApiErrorResponse.of(
HttpStatus.BAD_REQUEST, "B AZHIERESEL",
request.getRequestURI(), fieldErrors);

return ResponseEntity.status(HttpStatus.BAD_REQUEST).body(body);

VeSS

* 400 Bad Request : ;B RAXREEIEN ISON °

* BIANE T 3258 ~ 515% » I Content-Type ¥ERBTRZEM -

*/
@ExceptionHandler(HttpMessageNotReadableException.class)

public ResponseEntity<ApiErrorResponse> handleUnreadable(

HttpMessageNotReadableException ex, HttpServletRequest request) {
return build(HttpStatus.BAD_REQUEST, "iARANAIEINIEGR & Bl AAY JSON", request);

* 401 Unauthorized : AR (IRSRSLZRIGHER)
* AuthentlcatlonManager E@ B BURFHl L BadCredentialsException ©
« BU/NAH - ABZIEARR TRIRRIEEREINE - BRizEs 8RR -
*/
@ExceptionHandler(BadCredentialsException.class)

public ResponseEntity<ApiErrorResponse> handleBadCredentials(
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96 BadCredentialsException ex, HttpServletRequest request) {
97 return build(HttpStatus.UNAUTHORIZED, "MIREESLZZIGEEER", request);

8 }
100 /%%

101 * 403 Forbidden : E&EA » {8 MERAREL °

102 * {5190 ROLE_USER EFLMFNIURAE ROLE_ADMIN SEFHRIMIBR API
103 x @PreAuthorize HBERKIFEZHIL AccessDeniedException °
104 *x/

105 @ExceptionHandler(AccessDeniedException.class)
106 public ResponseEntity<ApiErrorResponse> handleAccessDenied(

107 AccessDeniedException ex, HttpServletRequest request) {

108 return build(HttpStatus.FORBIDDEN, "#EFRAE » EEHMITULIRIE", request);
109 }

110

111 VeSS

112 * 500 Internal Server Error : HIEKERIE -

113 * (HARW EEEEIFISMEEEERE - BRIEREEBH (stack trace)
114 * FEREAEINRAT PN ; TR R EREEE

115 */

116 @ExceptionHandler(Exception.class)

117 public ResponseEntity<ApiErrorResponse> handleGeneral(

118 Exception ex, HttpServletRequest request) {

119 log.error("RFEHARIEESR", ex); // TEMBBAGRSEER - H{EMRE
120 return build(HttpStatus.INTERNAL_SERVER_ERROR,

121 “E ARSI RTARARVEER - SATHER B A", request);

122 }

124 /xx SLANEIEEELE > BREERIR «/

125 private ResponseEntity<ApiErrorResponse> build(

126 HttpStatus status, String message, HttpServletRequest request) {

127 ApiErrorResponse body = ApiErrorResponse.of(status, message, request.getRequestURI());
128 return ResponseEntity.status(status).body(body);

129 }

130 }

{9 5 LR RS P 36 B 4%
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HiIar iR ARREDS
ResourceNotFoundException Eoe iy At 404
DuplicateResourceException ISBN / IR5REME 409
MethodArgumentNotValidException @Valid Egg&sei 400
HttpMessageNotReadableException JSON #&z etk 400
BadCredentialsException R 2 B vk 401
AccessDeniedException AERERASE 403
HAth Exception R TEHASE 500

Bt SRHL (400) ) B B ml B i (5] ——F ie LdErrors MR FHERTEIE
{
"timestamp": "2026-08-14T710:30:00",
"status": 400,
"error": "Bad Request",
"message": "EMABEMERIELRE",
"path": "/api/books",
"fieldErrors": {
"title": "ERAAAZEH",
"price": "B RO AHEEH"
}
}
4-9 m curl ,l\;l\‘ Il\IJIIit
BN EE 5 1% > SellEA A TRER AR A B &R APT
# BHFTEEE (PE)
curl "http://localhost:8080/api/books?page=0&size=10"
# BHE—E5E
curl http://localhost:8080/api/books/1
# REFES
curl "http://localhost:8080/api/books/search?keyword=Java"
# BRAFENSE > BR 404 B—EERR
curl —-i http://localhost:8080/api/books/99999
# -1 BHE—HEROIEAREESIE Header
& AMifl) API (POST / PUT / PATCH / DELETE) % JWT » F— 52 i 2B M h 4wt

AESEEE IR o
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) HHG 2R > AR AFRRERE I 5 A KR APT o ARFEHN b2 2 « i H Spring Security #45 it
JWT > EEFE ~ B A ~ #2#8 (Authentication) B (Authorization)

5.1 BRRHRIE : Ko BRMMGE

#0958 Authentication 124& Authorization

% [{REEH ?) % T{REEMUTEE ?)
BB iR BT NS ~ B token e £ 4/ RERR 215 2 4
2B |l 401 Unauthorized =B ] 403 Forbidden

Fif) - B4 token MUAETHE RS HOH - B E AR PR AT

401 vs 403 (EiS58R8)
401 : fa)flkas TAFIEIRRRE | ——I% % token ~ token 3 A Bl XY -

403 - falffesds [RGB/ - (HIR SIS ) — BB A HAGRERASE LLBUTE [E#RAE -

AHEHIRERBER -
5% AT ATRUIR(E

B (CGREAN) EHERE (i GET)

ROLE_USER A+ P - g (POST / PUT /
PATCH)

ROLE_ADMIN EHRERIE - A MEREFE (DELETE)

5.2 A{tFEEH Token MA = Session ?

Session (FHAEE) JWT (EARRR)

BARELETE [Akes ) R BAMREBAETE [token 4% 5 |

fRI AR s RO AR AR A o fAMRAS S &AL BEEE R AT
% B RE T 3L Session (R LA — & 7] IRk a4 AE M B
8%, Redis)

##E Cookie » F548h ~ App & #¥E Header > 84 / App / %
i e =I5

52
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REST G 7E MR A8 - JWT IESFal TR asK B A s e 5 0 di B ) o i o B APL RZs
FIRH A o

5.3 JWT i8Rl

JWT (JSON Web Token) & =B Base64Url #RiEM - > FI . Hi$E -

Header {Z58 Payload A& Signature &
eyJhbGci0iJIUzIINiJ9 J « | eylzdWIi0iJ1c2VyIiwicm9sZSI6... | « { dBj ftJeZ4CVP... J
EEREEEE B (Claims) : FA 12 R 23 2% 88 4 Bl W EX
{"alg":"HS256"} RSk~ A~ BHFME AEENEAEE

Payload Hf}) ¥ R H] (Claims) :

B =3 BB

sub  Subject T ——IE 1 token JHAFE (K%
IR 5%)

iat  Issued At vagadisail|

exp  Expiration Time #®HAFREH GEIIAY token BiFE € J<)
role (HETEH) AEZHE  HHEAG

Payload & T#f%1 A& ThnE, !
Base64 A\ \#RAESRBI—1E token BEF| https://jwt.io SAEBE B BN o Ktk Payload

BEABENED - FREFHRAEN - WT 22 RKHEE - AAEWNE —EYT > &£%
BRE R ORI > T A R RS SR N E A AR
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54 REMERERE

— : EAHS token —
———1. POST /api/auth/login (IR%E + Z555) ——>

2. Bf)fFAE —>
<— 3. [OfEER (& BCrypt #i&E)—
<« 4 BEER FHIWTOE
— : % token [0 APl —

5. POST /api/books + Authorization: Bearer <token>

——6. FREE® > #1T INSERT—>

<—— 7. 201 Created

BB 26 6 20T 0 FER e LM MAY JwtAuthenticationFilter (BRst 283K
B > FOEBEIRER A (A A f) —HETRmE — 8 E s -

5.5 EB{E1:JwtService—E4 BIEEEE token

FERME 5.1: security /JwtService.java

package com.example.bookstore.security;

import com.example.bookstore.entity.Role;

import io.jsonwebtoken.Claims;

import io.jsonwebtoken.JwtException;

import io.jsonwebtoken.Jwts;

import io.jsonwebtoken.security.Keys;

import org.springframework.beans.factory.annotation.Value;

import org.springframework.security.core.userdetails.UserDetails;

import org.springframework.stereotype.Service;
import javax.crypto.SecretKey;
import java.nio.charset.StandardCharsets;

import java.util.Date;

/%%
« IWT BB¥S : B85 TE4 B MESEE) JSON Web Token ©

[owT BY%5HE] =E% Base64Url & - A I, $iE:

Header.Payload.Signature
eyJhbGci0iJIUzIINiJ9.eyJzdWIi0iJ1c2VyIn@.dBjftleZ4CVP...

¥ X X X X *
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55

60

61

62

63

64

65

66

68

69

70

% 1. Header EHEBEEL > HIE {"alg":"HS256"}

* 2. Payload : EBBR (Claims) - FIA{ERZEIRSE - AR « BHIRFME

% 3. Signature : F TERZBILFER HIMBETEHNES

3

« [BEEHZ]

x - Payload RZ Base64 #mis > TEMIAHAEERE) - TERIMNEBIHESRER |
x - ZREHEREE token MEAWENL  REABHWHR—EFT -

* BEMEMERN - MRAEZRNWABLBELSEEE -

*/

@Service

public class JwtService {

/%%

* HEFANZIBFE > &€ application.yml BY app.jwt.secret :EA °
* HS256 JEELAERZE/D 256 bits (32 bytes) - KEZEHIEMWMEHII -
*/

@vValue("${app.jwt.secret}")

private String secret;

/xx token BARWEZFEL > 1 application.yml HJ app.jwt.expiration-ms FBA */
@value("s${app.jwt.expiration-ms}")

private long expirationMs;

/#x BT IR HMAC-SHA SEEIE(ERMY SecretKey ¥ */
private SecretKey getSigningKey() {
return Keys.hmacShaKeyFor(secret.getBytes(StandardCharsets.UTF_8));

/%%
« EE wT (BARINENIFI) -
*
* @param username {EFAEIEIE - WAIEEEZERR sub (Subject » EHE)
* @param role EREAE - MABETER "role”
*/
public String generateToken(String username, Role role) {
Date now = new Date();

Date expiry = new Date(now.getTime() + expirationMs);

return Jwts.builder()

.subject(username) // PZXERZER sub : 1@ token BINGE
.claim("role", role.name()) // BiJEM : FHEAB

.issuedAt (now) // T2ZEERER iat : EREXASE
.expiration(expiry) /7 TZZERRER exp : 1BHARFRE
.signWith(getSigningKey()) // FAZAREE (BENHRA HS256)
.compact(); // HEBREINFS

/%%
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72 x it token FRERMTHIEREIRSE (sub EBHE) -

73 x & token IR (FERE - BiEHY - B EEFR) » parseClaims EHHFIS -

74 *x/

90

91

92

public String extractUsername(String token) {

return parseClaims(token).getSubject();

/*%
x ERRE token BHEX:
1. FREIEE (RKWER - BEEAERSEHEE)
* 2. [EIZRiIBHA
% 3. token HAJBRSREAE KIEH AMERE—
*/
public boolean isTokenValid(String token, UserDetails userDetails) {
try {
Claims claims = parseClaims(token);
boolean notExpired = claims.getExpiration().after(new Date());
boolean sameUser = claims.getSubject().equals(userDetails.getUsername());
return notExpired && sameUser;
} catch (JwtException | IllegalArgumentException e) {
/) BEAR - BHA - R —ERAEY

return false;

/%%
x FETIIBREE token » [BfE Payload (Claims) -
* verifyWith(key) : BRITISEISERESRE - BMERWEMLE IwtException °
*/
private Claims parseClaims(String token) {
return Jwts.parser()
.verifyWith(getSigningKey()) // SREBETIR
Lbuild()
.parseSignedClaims(token) /7 BRI + BRE + 18EIRE
.getPayload();

/%% IZME token BUEVH (BALERSHEFiR) */
public long getExpirationMs() {

return expirationMs;
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YL application.yml F{ app.jwt.secret > i 4% I BRIE &4 8 IJWT_SECRET & & o

HS256 ZR#H# 2 A 32 700 5 IEERFTH LB BEM A R 6 > HIUZ IR BRI
W PR R Bt o ABASERRAES] -

5.6 E{E 2 : CustomUserDetailsService—& A {FHE

Spring Security ASB.Od B & A FEWR#HE > ‘B 152 UserDetailsService A7  |ATEEE »
7€ MySQL A fii 13 -

23S 5.2: security /CustomUserDetailsService. java

package com.example.bookstore.security;

import com.example.bookstore.entity.User;

import com.example.bookstore.repository.UserRepository;

import org.springframework.security.core.authority.SimpleGrantedAuthority;
import org.springframework.security.core.userdetails.UserDetails;

import org.springframework.security.core.userdetails.UserDetailsService;

import org.springframework.security.core.userdetails.UsernameNotFoundException;

import org.springframework.stereotype.Service;
import java.util.List;

/%%
* HiJHJ UserDetailsService

£5F Spring Security NEESHAERE) -

b3

*  [WENYAFH]

* 1. BAHRF ! AuthenticationManager FBEBSEREERMELEEERS -

x 2. BE wT 895K : JwtAuthenticationFilter FHESANEREER
*

* Spring Security REICMREVEREFEME (MysoL ? LDAP ? ECIREE ?) >
x BEHER UserDetailsService BENME—IHKMEIETE » 71 MysoL A -
*/

@Service

public class CustomUserDetailsService implements UserDetailsService {

private final UserRepository userRepository;

/4% EBFIEA (Constructor Injection) : Spring BEAEEAEAAT */
public CustomUserDetailsService(UserRepository userRepository) {

this.userRepository = userRepository;

/ k%

*x (IRSREAERE » WEEHARL Spring Security :3&#AY UserDetails &z °
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58

*/
@ov
pub

erride

lic UserDetails loadUserByUsername(String username) throws UsernameNotFoundException {

// 1. MENEEHERE > EFEMME Spring Security AIIEEERFIFH
User user = userRepository.findByUsername(username)
.orElseThrow(() —> new UsernameNotFoundException (" ARZI{EHE : " + username));

// 2. IBEAPIRY User Entity #EAY Spring Security WIERY UserDetails BfE
// - username : [E5R%

// - password : BCrypt ¥&EE (BARFH Spring LE¥)
// - authorities : #[R/5E (EENABE » Wl ROLE_ADMIN)

return new org.springframework.security.core.userdetails.User(
user.getUsername(),
user.getPassword(),

List.of(new SimpleGrantedAuthority(user.getRole().name()))

5.7 E1F 3 : JwtAuthenticationFilter—&E:5KIIFFIE

package

import
import
import
import
import
import
import
import
import
import

import
import
/%%

* JWT

*

k=

* X %X ¥

£\ 5.3: security /JwtAuthenticationFilter.java

com.example.bookstore.security;

jakarta.servlet.FilterChain;

jakarta.servlet.ServletException;

jakarta.servlet.http.HttpServletRequest;
jakarta.servlet.http.HttpServletResponse;
org.springframework.security.authentication.UsernamePasswordAuthenticationToken;
org.springframework.security.core.context.SecurityContextHolder;
org.springframework.security.core.userdetails.UserDetails;
org.springframework.security.core.userdetails.UserDetailsService;
org.springframework.security.web.authentication.WebAuthenticationDetailsSource;
org.springframework.stereotype.Component;

org.springframework.web.filter.OncePerRequestFilter;

java.io.IOException;

iona B as M@ JwT HEHIR T<PPIR -

CEEE]
EMIETE Spring Security i@iE238# (Filter Chain) A »
—{E HTTP EREA Controller ZAIHELAEE -
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[TEmE]
AR - BN Header HIfY token - BfFE - SEMEFEREMA
SecurityContext (AZGERH EBARE) ) - BITHREERERS

N
* X X X

23 *x #&7K OncePerRequestFilter : {fRiBEI—iE K R#IT—RiBIE LS -

29 */

30 @Component

31 public class JwtAuthenticationFilter extends OncePerRequestFilter {

/%% Authorization Header RTZZERUAR » 40 : Authorization: Bearer eyJhb... */
private static final String BEARER_PREFIX = "Bearer ";

36 private final JwtService jwtService;

37 private final UserDetailsService userDetailsService;

39 public JwtAuthenticationFilter(JwtService jwtService,

40 UserDetailsService userDetailsService) {
41 this.jwtService = jwtService;

12 this.userDetailsService = userDetailsService;

43 }

44

45 @Override

46 protected void doFilterInternal(HttpServletRequest request,

47 HttpServletResponse response,

18 FilterChain filterChain)

49 throws ServletException, IOException {

50

51 /] = W 1: i€ Header YW Authorization ——-———————-

52 String authHeader = request.getHeader("Authorization");

54 // R token HARHAY - BHIEMIT -

55 /7 FER THIT) AR TRFFFEL | RENRERAIS R

56 // Bl TERFERI EEARREFIER APT (REERLE 401) -

57 if (authHeader == null || !authHeader.startsWith(BEARER_PREFIX)) {
58 filterChain.doFilter(request, response);

59 return;

60 }

61

62 /] == WER 21 BIE "Bearer " BISR > BUSHE token ———-————-
63 String token = authHeader.substring(BEARER_PREFIX.length());

64

65 String username;

66 try {

67 // BB token EXfSIRSR ; & token MW (HEIEIR - BH - 18X 1FH)
68 // G

69 username = jwtService.extractUsername(token);

70 } catch (Exception e) {

7 // token X - BFERFEKIIT 0 ZREMN API 2RBASE 401
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filterChain.doFilter(request, response);

return;

Jf ———— $8 3 MAGABIL KRS token ——————
// & TSecurityContext [BARAREZN) FTHEREERIE
if (username !'= null && SecurityContextHolder.getContext().getAuthentication() == null)

{
// RENEHAFERE (SRMNAEER)
UserDetails userDetails = userDetailsService.loadUserByUsername(username);
if (jwtService.isTokenValid(token, userDetails)) {
/] ———————— WEE 4 I TR YWHIAA SecurityContext ——————————
/7 ZESE : FEREERN BE (wt BRXATE - 44 null) ~ EIRBE
UsernamePasswordAuthenticationToken authToken =
new UsernamePasswordAuthenticationToken(
userDetails, null, userDetails.getAuthorities());
// MYDNEESKAMER (3R IP ~ Session ID %) - {HFEZ(ER
authToken.setDetails(new WebAuthenticationDetailsSource().buildDetails(request))
// BASE—L | XA SecurityContext & > Spring Security
/] MREEEKRE TEB8AL - BEFERAEILHESEER
SecurityContextHolder.getContext().setAuthentication(authToken);
}
}
/] ——————— W 5 T EAKEETETE -

filterChain.doFilter(request, response);

M7 AER TRFFEEU
BT ES B token | HUFERMRMATHI—EHRAR [H A token ST HEHEA | -

FIEREREARETE I N — B IRAERR R « [ 455 RAFIUZ R APT IR > & /e IR A bk
AL 401 © SEbk SR R AR APL (Al HFE) B2 R APL REILH A — Mol iEas ot -

5.8 Ef{E 4 : SecurityConfig——#FBIJ48E

T2 5.4: config/SecurityConfig.java

package com.example.bookstore.config;
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import com.example.bookstore.dto.ApiErrorResponse;

import com.example.bookstore.security.JwtAuthenticationFilter;
import com.fasterxml.jackson.databind.ObjectMapper;

import jakarta.servlet.http.HttpServletResponse;

import
import
import
import

import

org.
org.
org.
org.

org.

springframework.
springframework.
springframework.
springframework.

springframework.

context.annotation.Bean;
context.annotation.Configuration;
http.HttpMethod;

http.HttpStatus;

http.MediaType;

import org.springframework.security.authentication.AuthenticationManager;

import org.springframework.security.config.annotation.authentication.configuration.

AuthenticationConfiguration;

import org.springframework.security.config.annotation.method.configuration.EnableMethodSecurity;

import org.springframework.security.config.annotation.web.builders.HttpSecurity;

import org.springframework.security.config.annotation.web.configuration.EnableWebSecurity;

import org.springframework.security.config.http.SessionCreationPolicy;

import org.springframework.security.crypto.bcrypt.BCryptPasswordEncoder;

import org.springframework.security.crypto.password.PasswordEncoder;

import org.springframework.security.web.AuthenticationEntryPoint;

import org.springframework.security.web.access.AccessDeniedHandler;

import org.springframework.security.web.SecurityFilterChain;

import org.springframework.security.web.authentication.UsernamePasswordAuthenticationFilter;

/%%

% Spring Security FEREE—REEISERAIFERESE -

|G AWE=EE)|

B AT
FII=)

Rt

MREs?1 - BERORSRZRHS - B Jwr
MREEMITEZ 21 - (REERERFIINIL API

Authentication :

Authorization

[401 B2 403 AUZERI]
401 Unauthorized : éi

403 Forbidden

————%iﬁ% token T token HERY

BiRER TRE) —EAT > BABERRIE

X %X ¥ X X %X ¥ X

*/
@Configuration
@EnableWebSecurity // BYF3 Spring Security B web ZZRINAE
@EnableMethodSecurity /! BRALERERIZIE (ePreAuthorize FHiEfR)
public class SecurityConfig {

private final JwtAuthenticationFilter jwtAuthenticationFilter;

private final ObjectMapper objectMapper; // Jackson {4 > FZ2R=FEEHIH ISON

public SecurityConfig(JwtAuthenticationFilter jwtAuthenticationFilter,
ObjectMapper objectMapper) {

this. jwtAuthenticationFilter = jwtAuthenticationFilter;

this.objectMapper = objectMapper;
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50 /%%

51 * REBFIRME (Security Filter Chain) —PFIAREZRAAIZL -

52 * BE HTTP FRIAEFEBEIR NBIEEHE BEZE Controller °

53 x/

54 @Bean

55 public SecurityFilterChain securityFilterChain(HttpSecurity http) throws Exception {
56 http

57 // 1. FAEA CSRF BhzE -

58 //  CSRF WEFANE MRIBEREET Cookiel AR ;

59 /1 KRERIZEJRAR REST API > F Header % JWT ~ RE Cookie >

60 /7 BELEARS cSRF FE > AIURERFE -

61 .csrf(csrf —> csrf.disable())

6

63 // 2. Session BIBERA STATELESS (HEARRR) -

64 // BREBRTEAREIL « NMEA HttpSessmn ;

65 /1 BEFERERE wT BEERAE DS —IER Token :RRERIIEEE -

66 .sessionManagement(session —>

67 session.sessionCreationPolicy(SessionCreationPolicy.STATELESS))
68

69 // 3. URL $ZHERAI (H EMTEELEE > LhkR)

70 .authorizeHttpRequests(auth —> auth

7 // ERMEFEAN - FIBA (BREA) ZBAIFE

72 .requestMatchers("/api/auth/*x*").permitAl1l()

73 /) EREE (GET) : FANGHERE

74 .requestMatchers(HttpMethod.GET, "/api/books/*x*").permitAll()
75 // MIBREFE : ZFR ADMIN BE

76 //  (hasRole("ADMIN") ZE&HILE¥ "ROLE_ADMIN")

77 .requestMatchers(HttpMethod.DELETE, "/api/books/*x").hasRole('"ADMIN")
78 // EBREFEIR(E (POST / PUT / PATCH) :USER B ADMIN E5T]

79 .requestMatchers("/api/books/**").hasAnyRole("USER", "ADMIN")
80 /7 RIVEINEEERK : —BREREA

81 .anyRequest().authenticated())

82

8 /7 4. BF] MZZ1EMER WEEERIN (FERE HML $##:33E »

84 // ¥} REST API RRE > BUA#E—HY JSON)

85 .exceptionHandling(ex —> ex

86 .authenticationEntryPoint(unauthorizedEntryPoint()) // 401
87 .accessDeniedHandler(forbiddenHandler())) // 403
88

89 /7 5. BEFRY wT BIEIEE TIRZRREBIESS ZAT

% // EEMERERGESE T BReE

91 .addFilterBefore(jwtAuthenticationFilter,

92 UsernamePasswordAuthenticationFilter.class);

93

94 return http.build();

95 3

97 / k%
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* 401 Unauthorized #9 JSON [EIfE °

« FREXESHE - B (S0 token BWHY) FEKRTFHFEBAR API

*/

private AuthenticationEntryPoint unauthorizedEntryPoint() {

return (request, response, authException) —> writeErrorJson(

response, HttpStatus.UNAUTHORIZED
"EREADL Token W > BB ARISHERE Token",
request.getRequestURI());

/%%

* 403 Forbidden Y JSON [GIfE -

* BEEIEH - EBA - EACHERAZE (BIa0 user BRIREEE) -

*/

private AccessDeniedHandler forbiddenHandler() {

return (request, response, accessDeniedException) —> writeErrorJson(

response, HttpStatus.FORBIDDEN,
"HERARE - BEIERATUCERE",
request.getRequestURI());

/x+ FEIE ApiErrorResponse A JSON [EIfE (iEiEZ3/EHEIEF @RestControllerAdvice) x/
private void writeErrorJson(HttpServletResponse response, HttpStatus status,

String message, String path) throws java.io.IOException {
response.setStatus(status.value());
response.setContentType(MediaType.APPLICATION_JSON_VALUE);
response.setCharacterEncoding("UTF-8");

ApiErrorResponse body = ApiErrorResponse.of(status, message, path);

response.getWriter().write(objectMapper.writeValueAsString(body));

/%%

* ZRHSARIEES ¢ BCrypt ©

- BOME - BIEANEEERELRIAERN

- BENINEE (salt) @ E—EBBESRELNHEEELAR
*x - StERAR - RHBEENAERS

x FEMEFREME ; AR Spring Security FHELLE -

*/

@Bean

*
*

public PasswordEncoder passwordEncoder() {

return new BCryptPasswordEncoder();

x PREEETEER ¢ B A API ENENE REGENRSEEAE o

* EHES(ERAFIAY CustomUserDetailsService (ERAERE)
*x 1 FEAY PasswordEncoder (EE¥IZ3ES) o

*/
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@Bean
public AuthenticationManager authenticationManager(
AuthenticationConfiguration configuration) throws Exception {

return configuration.getAuthenticationManager();

AR R A e (BT R Eu > SE ) -

Al HR

/api/auth/sk — permitAll() A~ BASESR AR
GET /api/books/** — permitAll() A E R P &
DELETE /api/books/*x — MR ER S B
hasRole("ADMIN")

/api/books/x* — HEBEBEAELEA
hasAnyRole("USER","ADMIN")

anyRequest() — authenticated() A B ) — BB A

MIERERE
b7 E#M TURL ) > oI T EESR ) Z#E——FF Controller J7 ik FA%
@PreAuthorize("hasRole('ADMIN')") (FRTERXEXHRELH @EnableMethodSecurity) o A
HZRMBE API FifE#f /~# T 0 URL $HIE 55— BG4 > kst s o —Epi 47 - il
RFREREAB E—H TR -
N\

R 7k iE A7 BCrypt ME%{E > A7
o ] ¢ MR ME R (E SO R AR o
o HEIINEE : WAL YN B A RAA R o BT R R -
o BT - BN 0 BT o

BB [ ARG + MR 554 BCrypt L > MIARfFE -

&

(.

N

5.9 E1E5:FMEIEA API
ST DUAEIG A DTO

3G 5.5: dto/RegisterRequest.java

package com.example.bookstore.dto;

import jakarta.validation.constraints.Email;

import jakarta.validation.constraints.NotBlank;
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import jakarta.validation.constraints.Pattern;

import jakarta.validation.constraints.Size;

/xx

«  TEEMERERE ) #IEEK 1O -

+ ¥I[fE POST /api/auth/register HUFEKZAX (Request Body) °
*/

public record RegisterRequest(

@lotBlank(message = "IESRARIAZTEH")
@Size(min = 3, max = 20, message = "IRIEEEES 3~20 FiT")
@Pattern(regexp = "~[a-zA-Z0-9_]+$",

message = "IRSRRAEEISHNFE  HFHEL")
String username,

@otBlank(message = "ZIERAIAZEH")
@Size(min = 8, max = 64, message = "ZRIBEEES 8~64 FiT")
String password,

@otBlank(message = "Email RAAIAZEH")
@Email(message = "Email f&TLARIERE")
String email

FEAME 5.6: dto/LoginRequest.java

package com.example.bookstore.dto;
import jakarta.validation.constraints.NotBlank;

%k

x TEA] BIEEK DTO °

* ¥JFE POST /api/auth/login BUEESKZAIZ (Request Body) o
*/

public record LoginRequest(

@lotBlank(message = "IESRARIAZTEH")

String username,

@otBlank(message = "ZIERAIAZEH")

String password

23 f5 5.7: dto/AuthResponse.java

package com.example.bookstore.dto;
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N

6

Ve
*x TEARIN HERE dTo—IB wT RAEFIT -
3
* BERIGKEREZEMRF token
*x ZBERIFIUZ(REN API B » ZBETE HTTP Header AL :
*
*  Authorization: Bearer <token>
>k
* [BIFEEEH -
* {
* "token": "eyJhbGci0iJIUzI1INiJ9.eyJzdWIiOiJ1lc2VyIi...",
*  '"tokenType'": "Bearer",
* "expiresIn": 3600,
* "username'": "user",
* "role": "ROLE_USER"
* }
*/
public record AuthResponse(
String token, // IWT FEBEAREE
String tokenType, // EE% "Bearer" (HTTP :REEHFRZME)
long expiresIn, // ARVH (HEEFIHHETRZENEN)
String username, // BAEMIRIE
String role /7 BAEABE (HERiREREENHE)
) A

235 5.8: dto/UserResponse.java— 1R © ABAS B {EH 21

package com.example.bookstore.dto;

import com.example.bookstore.entity.User;

VeSS
x TMERZFER BYEIFE bTO -
3

* R B8 TZE) AEE password L !
* BMEFMIRE BCrypt MRE > hBHAEZEBEHEEFiR
*x BIERZ A 10 MAREREEE Entity) AVEEIGTER -
*/
public record UserResponse(

Long id,

String username,

String email,

String role

/xx BERETME/57E © Entity - DTO */
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public static UserResponse from(User user) {
return new UserResponse(
user.getId(),
user.getUsername(),
user.getEmail(),

user.getRole().name()

FiB s Controller :

T2 5.9: service/ AuthService java——iF fif B A i

package com.example.bookstore.service;

import com.example.bookstore.dto.AuthResponse;

import com.example.bookstore.dto.LoginRequest;

import com.example.bookstore.dto.RegisterRequest;

import com.example.bookstore.dto.UserResponse;

import com.example.bookstore.entity.Role;

import com.example.bookstore.entity.User;

import com.example.bookstore.exception.DuplicateResourceException;

import com.example.bookstore.repository.UserRepository;

import com.example.bookstore.security.JwtService;

import org.springframework.security.authentication.AuthenticationManager;
import org.springframework.security.authentication.UsernamePasswordAuthenticationToken;
import org.springframework.security.crypto.password.PasswordEncoder;
import org.springframework.stereotype.Service;

import org.springframework.transaction.annotation.Transactional;

/%%

x hong Service ! [RIE TiEf B TEAL RIS -
*/

@Service

public class AuthService {

private final UserRepository userRepository;
private final PasswordEncoder passwordEncoder;
private final AuthenticationManager authenticationManager;

private final JwtService jwtService;

public AuthService(UserRepository userRepository,
PasswordEncoder passwordEncoder,
AuthenticationManager authenticationManager,
JwtService jwtService) {
this.userRepository = userRepository;
this.passwordEncoder = passwordEncoder;

this.authenticationManager = authenticationManager;



55 F JWT R:E0IgE

36 this.jwtService = jwtService;

37 H

39 VESS

10 * EETERE -

11 * iz IMEEE - BIENE - FABRE - QEEREER (RSEH)
42 */

13 @Transactional

44 public UserResponse register(RegisterRequest request) {

16 // 1. REIRIRE Email REEHK(EM (ERRIME 409 Conflict)

47 if (userRepository.existsByUsername(request.username())) {

48 throw new DuplicateResourceException("IRSEEM(EMR : " + request.username());
19 }

50 if (userRepository.existsByEmail(request.email())) {

51 throw new DuplicateResourceException("Email BE4#E{EMA : " + request.email());

54 // 2. BIERE : BIFH0TH BCrypt NEBRHE !

55 // passwordEncoder.encode() BR#MBEELEARNHZE (BENMNEE)
56 User user = new User(

57 request.username(),

58 passwordEncoder.encode(request.password()),

59 request.email(),
60 Role.ROLE_USER // HizEfiE —ER—MREAE (ZEFER)
61 );

63 // 3. EABREIEE (UserResponse AEIZEEIHHAL
64 User saved = userRepository.save(user);

65 return UserResponse.from(saved);

66 }

67

68 VAT

69 * BA e

70 * JMAE ¢ BREEIRSRENS - B4 wT - EE token HAEFim

71 */

72 public AuthResponse login(LoginRequest request) {

74 // 1. IBIRSRZAISRI4S AuthenticationManager BR@Es

75 // EE#H® CustomUserDetailsService EAERAZE -

76 // BH BCrypt LL¥Z1S ; BBk E Y BadCredentialsException
77 // (F GlobalExceptionHandler #i—i3aY 401 [OfE) -

78 authenticationManager.authenticate(

79 new UsernamePasswordAuthenticationToken(

80 request.username(), request.password()));
81

82 // 2. EEREEB - RERERSTREREER

83 User user = userRepository.findByUsername(request.username())



£ 58 JWT BB

.orElseThrow(); // BIECEEEMRI) » B L WEEFE

// 3. BE Wt TEEgEE
String token = jwtService.generateToken(user.getUsername(), user.getRole());
return new AuthResponse(
token,
"Bearer",
jwtService.getExpirationMs() / 1000, // E=FVERLFD
user.getUsername(),

user.getRole().name());

F#£3CH§ 5.10: controller/AuthController.java

package com.example.bookstore.controller;

import com.example.bookstore.dto.AuthResponse;

import com.example.bookstore.dto.LoginRequest;

import com.example.bookstore.dto.RegisterRequest;

import com.example.bookstore.dto.UserResponse;

import com.example.bookstore.service.AuthService;

import jakarta.validation.Valid;

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.RequestMapping;

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

/%%

* moms Controller @ 1@ff MEkffty B TEAL MEAR API

* (SecurityConfig HEERIE /api/auth/*k 2 permitAll » REZE token)
*

* @RestController = @Controller + @ResponseBody -

x  FHENEEEZEEE Jackson FFUERL ISON BAREAX °
* @RequestMapping("/api/auth™) :

x  IEHBRIFRE API RUHEEEEHIL -

*/
@RestController
@RequestMapping("/api/auth")

public class AuthController {

private final AuthService authService;

public AuthController(AuthService authService) {

this.authService = authService;
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34

5 VESS

36 * EFTERE -

7 *

38 *  POST /api/auth/register

39 * Body: { "username": "student@1l", "password": "Passw@rd!", "email": '"s@l@example.com" }
40 *

4 * @Valid : B35 RegisterRequest _RYBEFEFERE > SkBX[E 400

2 * @RequestBody : IEBEFESRANIAY ISON #ERL RegisterRequest #{4

5 * @return 201 Created + ¥{EFAEER (FEEH)

*/

@PostMapping("/register")

public ResponseEntity<UserResponse> register(@Valid @RequestBody RegisterRequest request) {

Us

erResponse created

= authService.register(request);

// BITERMIN > [@ 201 Created (MAZEEHH 200)
return ResponseEntity.status(HttpStatus.CREATED).body(created);

VAT
* BAMES IWT ©

POST /api/auth/login

Body: { "username": "user", "password": "User@l23" }

@return 200 OK + token (EFiHZEBERIE Authorization: Bearer <token>)
(

IRZeERAIE 401

@PostMapping("/login")

B GlobalExceptionHandler FRIE)

public ResponseEntity<AuthResponse> login(@Valid @RequestBody LoginRequest request) {

return ResponseEntity.ok(authService.login(request));

10 fEFEREAERER
B T ARSI - SR I i S M B 1

2 5.11:

config/Datalnitializer.java——# £ FI i 1 & K}

package com.example.bookstore.config;

import
import
import
import
import

import

com

com.
com.
com.
com.

org.

.example.bookstore.
example.bookstore.
example.bookstore.
example.bookstore.
example.bookstore.

s1f4j.Logger;

entity.Book;
entity.Role;
entity.User;
repository.BookRepository;

repository.UserRepository;
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9 import org.slf4j.LoggerFactory;
10 import org.springframework.boot.CommandLineRunner;
11 import org.springframework.security.crypto.password.PasswordEncoder;

12 import org.springframework.stereotype.Component;

14 import java.math.BigDecimal;

16 /%%

MIRBEREIIZSR— THEER) BB TEM (Seed Data)

Z{E CommandLineRunner 7\EHAJ Bean

&7 Spring Boot EYENSERIE) BEIIT—K run() ik

EHETRSTEL
1. MERIEIRSR (admin BIES - user —RERZE)
2. =AREFIEEE
AR —NEITEEEIRA Postman BIE » RINFGFENREEN -

AR ERNRIBASERM | EANERERER
Flyway / Liquibase &% MERERAZETR) ERMREH -

9
* X K K K K X X K X X K

29 */
50 @Component

31 public class Datalnitializer implements CommandLineRunner {

33 private static final Logger log = LoggerFactory.getlLogger(DataInitializer.class);

35 private final UserRepository userRepository;
36 private final BookRepository bookRepository;

37 private final PasswordEncoder passwordEncoder;

39 public DataInitializer(UserRepository userRepository,

40 BookRepository bookRepository,

41 PasswordEncoder passwordEncoder) {
42 this.userRepository = userRepository;

43 this.bookRepository = bookRepository;

14 this.passwordEncoder = passwordEncoder;

45 }

46

47 @Override

48 public void run(String... args) {

19

50 /] ——————— BIDAEIRSE (BNREENA R - #REE) —0
51 if (userRepository.count() == 0) {

53 // EIEE AR EMER (& DELETE)

54 userRepository.save(new User(

55 "admin",

6 passwordEncoder.encode("Admin@123"), // HHE—1EZINZBEA #1F
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72

5.11

# 1.

curl

"admin@example.com",
Role.ROLE_ADMIN));

// —RRIERE - P& - FmE B2 (REEMIFR)
userRepository.save(new User(
"user",
passwordEncoder.encode("User@l23"),
"user@example.com",
Role.ROLE_USER));

log.info("BEICAIFIESE —> admin / Admin@l23 (BIEE) - user / User@l23 (—

) ")

}

/] === BUHHEZE ——-
if (bookRepository.count() == 0) {

bookRepository.save(new Book(
"Clean Code", "Robert C. Martin", "9780132350884",
new BigDecimal("1200.00"), 10,
“ERIRAREIUNS - SUEERASRAEERIGSFRI - )

bookRepository.save(new Book(
"Effective Java", "Joshua Bloch", '"9780134685991",
new BigDecimal("1500.00"), 5,
"Java FRERFTAIREB AR > & 90 EFE - "));

bookRepository.save(new Book(
"Spring BEE", "Craig Walls", "9787115582866",
new B1gDec1mal("880 00"), 20,
"Spring in Action : J®ZE Spring Boot RUEEKATZEL o ));

log.info ("B {} ZAEEfIEFEE", bookRepository.count());

MRER  ERES At

admin Admin@123 ROLE_ADMIN (W] fHIpREEE)
user User@l23 ROLE_USER

e imizalst (curl RR)

EA > BUS token ([EIFEHHY token HHfL)
-X POST http://localhost:8080/api/auth/login \
"Content-Type: application/json" \

fiRfER
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4 -d '{"username": "user", "password": "User@l23"}'

o #2. 1B token TR shell #8 (FENERAS FthATL)
; TOKEN="<}_—$5EIFEFRAY token REFUIEIE"

9 # 3. HE token FMEEEE —> 201 Created

10 curl =i =X POST http://localhost:8080/api/books \

11 -H "Content-Type: application/json" \

12 -H "Authorization: Bearer $TOKEN" \

13 -d '{"title": "BIELE", "author": "FK", "isbn": "9990000000001",

14 "price": 350, "stock": 5, "description": "curl jHIF{"}"

6 # 4. K% token ¥ —> 401 Unauthorized (3RE&E%LEN)
17 curl -1 =X POST http://localhost:8080/api/books \
18 -H "Content-Type: application/json" -d '{}'

0 # 5. FA—MREREN token MR -> 403 Forbidden (EHEREN)
21 curl —i -X DELETE http://localhost:8080/api/books/1 \
22 -H "Authorization: Bearer $TOKEN"

TR L FIMEREA - (BB A" ——F — & Postman > i# token BB ~ HBIHEA - &2
AER A B LB IA -
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AT B I 1) Postman JIGAES > BEEALS ~ BHEH - REREE 83 8 H
A (Tests) » ilf | Collection Runner —# i 52 & & HIE -

6.1 ZA{tFEEH Postman ?

curl #A-HogEE > B4 FEERRH ¢ token BEFBIERL  FORMEEEAE B BRI T
AN - Postman IR 1 g LE R -

o FARES (Collection) : {LFIH APLFER 4 HGEAF > T IE H 2 Z4HEX -
o BB : {{baseUrl}} ~ {{token}} —BEMEH Ik oE HE AL o

e Scripts : R A& ATPUAT JavaScript——H B 17 token ~ F BB [H i -
o Runner : B{EEAIKF B BI#AT > 88— PR -

6.2 EAREES
B RIS (LR postman/ YPRHSK) -

S A
Bookstore-API.postman_collection.json HERES - 158K + A8k
JiiAs

Bookstore-Local.postman_environment.json IBIERE © AWEPHBEAY) baseUrl

A B

1. BAREY Postman > B/ b £ Import $#41 -
2. fEREME JSON K —tEHiER % (i) files BEHL) o
3. 5T &M Collections HiFi Bookstore API #( £ | > 15 FAIRIE N hi B Al [ Bookstore

Local (AH#BH%E) J -

6.3 Postman &I
SR B RI5E51 A ¢ {{baseUr1}}/api/books o {f& A Al HlE H KRB/ -

74
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gEE ERIER

Global B A collection 2LH (A H)

Environment BEERBEVIRAE © A / BIEHE / IEX )
baseUlrl

Collection ZEANILH - AZM A token ~ bookId

Local BRI TE AT

[ 44 55 T #GE /NP4 5L | - Environment [ baseUrl €72 Collection [} baseUrl o 2<%

FHEEG A baseUr U THEHE » B LI A BRI RE BLHRAE I 5 2108 BTN - LB
14— PR 24w baseUr L BT > A 522 HIE) -

&R A EN

1. @ Auth Ak fit ~ A (user B admin) ; B A% H B fi# 17
token

2. &% Books CRUD GET / POST / PUT / PATCH / DELETE 5%
A

3. SR A ZI| 2 f# %% 400 / 401 / 403 / 404 / 409

A TE 4 5% E Bearer Token 5258 > {7 {{token}}— &R N AR TERR TR B
A% % (Inherit auth from parent) > FrPI8 A—IRZ% @ i HERBENFE R T AL -

Authorization: Bearer <token> Header -
6.5 PREM : TRBIGEIRE

6.5.1 $EE1: EALBEIEETE token

ER IR TR > BT (128 A (—RAfi & user) ) » YIF|FHK ) Scripts — Post-response
(B it Tests) 43 B > R ¥ B IR 1 A% H B B TR

P2 6.1: % AREKHY Tests 4
pm.test (' E AN : ARBEEFEFES 200 OK', function () {
pm. response.to.have.status(200);

1)

// BEAT[EIFE JSON

const json = pm.response.json();
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pm.test('EIfEMEEIE token', function () {
pm.expect(json.token).to.be.a('string').and.to.have.length.above(0);
1)

/7 [EBE] 8 token FA collection &
/! Z1EFAERA Authorization #FERTE% Bearer {{token}}:

// BEEBEA—Z » B{E collection FRAEEIE(FEA !

pm.collectionVariables.set('token', json.token);

2% M %8158 77 Test Results 43 B : Wi{EHIEE R (G PASS o #3847 [1-3 B A (B
E admin) | > EEHEE BN token f£A {{adminToken}} (MFRZBEEREMA)

6.5.2 ZEE2:F—3iE CRUD

RIFHIT 12. H3FE Books CRUD | EB} A IRRHKR - BBHBLLE -

=P BREN

2-1 GET 4y H #&5#fl ] ERT 2 BB 5 B sortBy=price BHEF5t
1k

2-4 POST 4 ARBETE 201 ~ Location Header ; i id g #)
A {{bookId}}

2-5 PUT SERE 3T body Tt [ 201 WAL 5 5l Mbs—E AL
B2 400

2-6 PATCH #4358 %7 body H#5 price ; [B] b H A 7 A~ 5

2-7 DELETE {4 f#i il {{adminToken}} ; RZh[E 204 fHEA L

REH% ISBN B/ %15
[2-4 POST #Hid4sE4E) %4 Prerequest WA : K%M AT EAMERK ISBN 17 A

{{randomIsbn}} » 75 75K o] LLER AT A& K ISBN BHH MU S 409 o ¥T B % s
3RHY Scripts — Pre-request 4} B B ] & 5 2 o

6.5.3 8% 3 : JEERIEIR

(3. SHERIEEEIGES ) OB % R e A RE R o AL Tests WA BRE R B A BLEH AKX

1515 REELS  ¥IFEHES

3-1 4% token FrigE4E 401 SecurityConfig f#] EntryPoint
3-2 — B o B 403 A A RERLR

3-3 B NETER = 404 ResourceNotFoundException
3-4 22 £ + AEEK 400 Bean Validation

3-5 HAEHY) ISBN 409 Service 12E#H HI|
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6.6 IEE Tests : £ API ERE

Postman FJ il 4 fdi Fi] JavaScript > $#& B H) pm Py -

RET g

pm. test (&7, fn) EF M (B/RTA Test Results)
pm.response.to.have.status(200) B iRAERS

pm. response. json() 8 I JEA ST f#AT 1 JSON
pm.response.to.have.header('X') Ei#8 Header f£1F

pm.expect ({H).to.eqL(FEER) B (EA% (Chai 5 E)
pm.collectionVariables.set(k, BAESEH

V)

pm.environment.set(k, v) B ARSI

Ef#] Console (View — Show

Postman Console)

console.log(...)

i

pm.test (' EIFERSEE/NFR 500ms', function () {
pm.expect(pm.response.responseTime).to.be.below(500);
;i

e o B O ) LA 2 2R 1)

pm.test('price EAEZF"', function () {
const json = pm.response.json();
pm.expect (Number(json.price)).to.be.a('number');

1H);

6.7 Collection Runner : —ijfu5o%s

1. G %M 4 # — Run collection o

2. (RIFTERRET OEFPRE sat i AR « J68 A CRUD HEsmiEs)
3. #Z Run > Postman & {f J73% H I 5 R IE AT T HIRLAS R -

4. Rk PASS = BB &0 1T 2 34T A PRI —a ol A o £ B A [l Bt !

A5

ZEFRSERER » H—IK Runner 5 JE A W A B R -

6.8 HN{aEE L B 2HY Collection
BT A E AR R B E B - HERIRE H CER W] DI 24 E X

1. EEAE 4 LA # — Export o
2. #1247 Collection v2.1 (recommended) — Export °
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3. 17 JSON K > BIWITEARRAS T i i fd 460 7] S A

M T RO AR A AR A S b A I A I H E token B IE——3##) [Current value| A~

S EH > {H Tnitial value | € | #25% 055 HE Current value > B [E H Rl i 28 o
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Rt — ML - B RIT AR Docker WHGAR > B 7EAL (%4 E#AE — B BT 5 A
Docker Compose ! TMySQL + API | i i FUEh (1) 5 40 AR

7.1 A{1EEZE Docker ?

TYEFRFENG LA DUl | —— SR IE R EE LA o MEBTEIREZER | JDK iRAR ~ RE
PR JE ~ IRIESE - ERERRA - Docker Hfk2itEAENEERENRZERTRIEITC
FE—ite -

e s

WS Image  MEERFTAES « B+ PUTIREE +8E (R &
SR )

Z4s Container  BMERE A TIEAR I ELHE (R [PAMIRMTENS ) > 7T
ELFEZ(E!

Registry FEGRE A )E (Docker Hub i E 7 AILE
JE)

Dockerfile Rl T hn ey g3 G | RIS

WSAEFEVR BB LR - FER SR ~ BB - Zim EAtE Rl — R A BT B TR T3

4 TEWURAERE T o 48 HJE % JE Spring Boot (Aj#k Tomcat ~ Bi— JAR) B Docker & RAE
ZE e

7.2 Dockerfile : ZE{THRR

HZMR H §%1) Dockerfile $RHI ZPEERIZE (Multi-stage Build) :

FEFUHE 7.1: Dockerfile ZEETEE
#
# Dockerfile : 8 Spring Boot EEFTHRL Docker BL{EFE (Image)
#

# B1RERE TZPEEREE (Multi-stage Build) |

79
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25

26

27

28

38

39

40

41

43

44

45

46

47

48

49

U1

2

#
# 2 1 [EER (build) A & Maven + JDK RUKMMEHE) 4FEFTEH JAR
# 5% 2 PEER (runtime) @ RF TEE=RY JIRE BR{RHE) 81T JAR

#

# TR - RARBRIEHE TREE) [RIATH - Maven ~ IDK 4REESS -

# BETEME seomB+ #E/\FIA 30eMB - IWEEE/

#

# EBEHIES  docker build -t bookstore-api:1.0.0 .
# #1735%< : docker run —p 8080:8080 bookstore-api:1.0.0

#

# % 1 PEEX - & (Build Stage)
# EJEIMEHE - EF Maven 3.9 + Eclipse Temurin JDK 17

# Ths build) BIEERBDET > ¥ 2 BREARITIENEE
FROM maven:3.9-eclipse-temurin-17 AS build

# REDHANITIEER (ZERNIE<SEEEEB B THT)
WORKDIR /app

# [Layer Cache IREXFRIT] SER#EH pom.xnl I FEHABMKEM -

# Docker BIESELSRIVERMMA B (Layer) 1 IIREY

# RE pom.xml REH > ENEERMEER AR

# PEBRFERN ITEHBGENH PR (MEXABASENRTEHAES) -
COPY pom.xml .

RUN mvn dependency:go-offline -B

# -B (batch mode) :IFEFNEN > BHILEEREF  BEHICRIR

# BERRIBBIITEMR JAR (BHEAEMINRES)
COPY src ./src
RUN mvn package -DskipTests -B

5 # STRi1& JAR fiF? : /app/target/bookstore-api-1.0.0.jar

# 55 2 PEER : #1797 (Runtime Stage)
# EEMEENE TRE REl WEERA (FRE4RE:)

FROM eclipse-temurin:17-jre-jammy

WORKDIR /app

# [BERREE] BURAIRTRNTER > FER root #4T!
# BRI - WEEZINth RZEERIRSR
RUN useradd —--system ——create—-home spring

USER spring

# 158 1 PEER (build) #83 THTEIFAY JAR) R
# EMEZIEREENIGE - REEMRR 0 NEET BRI
COPY ——from=build /app/target/*.jar app.jar

# BIRBZHIMNRIBOOERE (XHMHE ; BREIMIE docker run —p 2¥)
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EXPOSE 8080

# DARENRFITROIES ¢ java —jar app.jar

# {6 Texec F2xXy (JSON [EFl) :ZE Java T2FH%A PID 1>
# ZFREIEREIEUN docker stop RUBARAENSE (graceful shutdown)
ENTRYPOINT ["java", "-jar", "app.jar"]

% P Bt B IRAZ B AR

P& EZ 1 : build ( P& E& 2 : runtime
EIE : maven + JDK 17 N uild EHE: {2 JRE 17
—Irom=pul
(#9 sooMB) > (ER#RBR{%4E47 300MB)
. REE JAR
EHRIBE — FaE RIEH app.jar
— ¥T €t app.jar | FIATEE Maven #ARH

Layer 1REY : &{t+EE5t COPY pom.xml & COPY src ?

Dockerfile H) {5 4z — T8 O > RIS RGO A KSR A BT « Afas i
DS~ R RSB LIS SR pomoxnt FIREEHF (THRIR) > FHELEL src 4% -
bR F SR TR RS » T T AT MB (A RS0 > BT 66 465 i 1
A -

.dockerignore JERE AT B4 BIRIEMAE R (JEfL .gitignore) :

2R M5 7.2: .dockerignore

#
# .dockerignore : HIFRAREEXE Docker EERIGMNER
#
# docker build FFEEEMERK (EELTX build context) {E4 Docker >
# HERR A EAIERTT ¢

1. MREERE (MEWASEER)

# 2. BRIREKN (target/ ATEEE) - §F copY HERAYIREIRR)

# 3. BREZER (Lenv F) BIMEITEEMZRE
#

+H*

# Maven ZEWE (FRABENRE > F1EESENEEN)
target/

# IDE :XENE
.idea/
*,iml
.vscode/
.settings/
.classpath

.project
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2 # KRS
23 .git/

24 .gitignore

% # BHISHEETF
27 logs/
28 *.log

o # RIBEEHE (FJRESH®)

31 .env

7.3 EEM%E : docker build

| # 7f bookstore-api/ B#THIT (CIB&HEMN M1 =EE L TXHRBRIBH)
# -t BFEAEE  ERGENSFTERAES
5 docker build -t bookstore-api:1.0.0 .

N

#* BEERIFNIREGE

o docker images

7 # REPOSITORY TAG IMAGE ID CREATED SIZE

8 # bookstore-api 1.0.0 3f5alb2c4d6e 10 seconds ago ~300MB

K T B N RS WU A B Maven £4F > @888 5 2 FE Layer PREUTT I b
EHE -

7.4 #1723 : docker run

HTH
-d EEZHT (detached)
-p 8080:8080 EIZIR¥IAN AN 23
—e KEY=VAL :REIRIEEE (BE application.yml HYFEER{E)
——name BERBRMEBT » HBBERE
6 docker run -d ——name bookstore-api \
7 -p 8080:8080 \
8 —e DB_HOST=host.docker.internal \
9 —e DB_PASSWORD=root1234 \
10 bookstore-api:1.0.0

H OB OB OB O

o o# BHAR (-f FEHDL > ctrieC BEF)
13 docker logs —-f bookstore-api
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B8 localhost A E2{REITRE !

Zen A A OB R AR 22 I ——TEZS #3428 localhost:3306 > #F| 2 [AHRHEAC ) > &
RFEME £ MySQL o frA_ETE % DB_HOST %% host.docker.internal (Docker Desktop
PO R B A > f5 i fE %) o N il Docker Compose & F 58 18 i 1) 77 X g
fE R -

7.5 Docker Compose : —iE2ENENEE4HARFS

FEEHE [5ERE) MySQL ~ S5 B4 ~ RS APT ~ 3B ZaE Al | K% - Docker Com-
pose TR AH I H B 4 7E—1H YAML £ 4

3 7.3: docker-compose.yml——MySQL + API —§# i)

1 #
> # docker—compose.yml : —$#EXE) MySQL + Spring Boot API) EEAHARFE
3 #
4 # Docker Compose FA—fE vavL #ERMZERZE (ARF) WAES
# BAES:
6 # docker compose up -d —build EEBEIES=NENFIE R
7 # docker compose logs —-f app SHEBE app IRFFAVEES
s # docker compose ps BEERFFARRE
> # docker compose down BB IRAE R (BRERED)
10 # docker compose down —v HEBENES—EMR (BRERE)
1 #
o # [EEEZR] Compose EEEEI—E NEHERE >
5 # BDeZBPMNEER TRZE8 EXRaBaEEs—
1« # FRLA app 3 MysQL BINIHERE mysql:3306 » R2 localhost:3306 !
5 # (EB2318 > localhost EMIRE TBRHBES) )
16 #

15 services:

20 # AR¥E 1 :mMysoL EifIE

21 mysql:

2 image: mysql:8.4 # {EABE 7 MysqL 8.4 (LTS HRZA)
23 container_name: bookstore-mysql

2% restart: unless—stopped # EEFEREEIER

25 environment:

2 # MySQL B A USSR ERVREIRIREE

27 MYSQL_ROOT_PASSWORD: root1234 # root B (B2 ; EXBIEBNA secrets)
28 MYSQL_DATABASE: bookstore_db # BRBEREEEIIEEERE
29 TZ: Asia/Taipei # BalEE

30 ports:

31 # EBIFIBERE T 8%

32 # EZANHEARY MySQL Workbench / DBeaver tBEEE localhost:3306 EREZRERL
3 - '"3306:3306"
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volumes:
# BilS  IEBREIERFE Docker BEIRAIZER] -
# DEMFEERRE TERMLARE
- mysql-data:/var/1lib/mysql
healthcheck:
# BEBE 8 5 ¥ ping —K mysoL > HEEEE THEAYRTIUARTE)
# (B2EEREN = MysoL ¥DIAIETERL > MEFIREEZE T ! )
test: ["CMD", "mysqladmin", "ping", "-h", "127.0.0.1", "-uroot", "-prootl1234"]
interval: 5s # 85 WEE—R
timeout: 3s # BRIgEARRE
retries: 10 # BEEKRY 10 XA1RA unhealthy
#

start_period: 30s 45 MysoL 30 FEVHIIE{CEFRHEA

# AR#% 2 : Spring Boot API

app:
build: . # FAZNB 28 Dockerfile EEM{G1E
image: bookstore-api:1.0.0 # EEINMGIE 2 THEEE

container_name: bookstore-api
restart: unless-stopped
depends_on:
mysql:
# RRE nysql Bz THEL > MESEREREMRE THETA)
# ZTRNE) app > BR app BBNGEAR LBEREMAE
condition: service_healthy
environment:
# 8% application.yml FAHY ${DB_HOST:localhost} ZEHFEFR(E °
# « B8 : DB_HOST 2RRFERETM mysqly > A2 localhost !
DB_HOST: mysql
DB_PORT: '3306"
DB_NAME: bookstore_db
DB_USERNAME: root
DB_PASSWORD: root1234
# IEVIRIRAY wT RIRFBL N B CEERREHET 5
JWT_SECRET: docker—compose-secret—key—change-me-0123456789ABCDEF
JWT_EXPIRATION_MS: "3600000"
ports:
- "8080:8080" # 7Nt 8080 - BE: 8080

# BERBERSENES (B Docker Ai—ERBERHENE)
volumes:

mysql-data:

=[RS Rt
o BRIZ2M = EHBM - Compose H BN HEHEAEHE > app E4EM mysql:3306 MR EE (7

DL BR IS 48 3% DB_HOST: mysql) °

e healthcheck + depends_on : MySQL %:#% [ i(#) | ARFEK THILGILE R (T REZEK D) -
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e ek A RS MySQL FHREARBE 1% > 4 RAE) app > i GRIsARKHK
o BBEME mysql-data : ER FERZRATE Docker HHEE T » AGMiEEDE » EWEKA
fRE -
) BLER . -
# BEMRGETESSHMEE R

docker compose up -d ——build

# BERBAEE (% mysql B8R healthy ~ app #E/R running)
docker compose ps

# BHE API HiE > &F "Started BookstoreApiApplication" Fh4E
docker compose logs —f app

# B APT (LLAFEEARRRFSEBEEIE Docker 12 1)
curl http://localhost:8080/api/books

# ZEMELIBMRER (BRERE > BNAEHRK)

docker compose down

# BERNE—EMR (BNERT - BMFER)

docker compose down -v

76 ERHESTEE

B Fi&

docker ps (-a) MBI (SEELE) AR
docker images H1| H A M LG

docker logs -f < &fF > B Hab

docker exec —it < BFH > bash AL N R4 i
docker stop / start < B > (%=1 / BB

docker rm < B > B A

docker rmi < BRIGHE > I o3 Pl A A

docker compose up -d ——build %3t '& i\l FE) R AH IR %

docker compose down {52 1B SRS B e AH AR T

docker system prune TEHR AR Az / MUEEE / PREL

7.7 STEERGE | (cFEIRERE LR
LA Bl —— AT — 46 T Docker M IS #F LML LA R -

1. docker compose up —-d —-build > ZE{FEE T ©
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2. docker compose ps ffERZ mysql (healthy) Bd app #RYEFAT ©
3. BAREL Postman > #i—¥k 45 6 &k Collection Runner 2 %B PASS o
4. docker compose down I T. ; FIK up ERMEIRERTE -

TREALSE T — (B R MRdaE 5 ~ MR R ~ WA b iRE ~ M S & R

HE—IE B R AR TAZRN H % TAERIAR - M SRR Bth R HEER B GE b 5235 T 1)
HLELE IEA !




figk A EREEHR (FAQ)

A1 EREhElE R EELAR
Q1 : FEIEFHIR Communications link failure

BB : 7 F MySQL -
HEEIER -

1. MySQL A ATEHM ? (docker ps & brew services list)

2. JESEEAE ? TR 3306 > 5 A BT ) A i B AR R o

3. IESEZEEL application.yml &7 —3 ?

4. ¥£ Docker a3 Ml APIEE > DB_HOST AfES& localhost——5 2 ] host.docker.internal >
5, Compose JIRE 41 (A7 5) -

Q2 : Port 8080 was already in use

JRE : 8080 # HAAEA NG -
B2 - MBS 2R (macOS : 1sof -1 :8080) > B{f& application.yml fif] server.port o

Q3 : Access denied for user 'root’@’localhost’

FR : &k EH S o
BRE  TESRNE ; HIRIESEUEE - DB_PASSWORD= {REYZZEE mvn spring-boot:run o

Q4 : PX{FEE N EE AR SREEL S
BEE © WEREIAR - H 4 characterEncoding=UTF-8 » H &k} &l ff] utfemb4 ot (453 &
R G 4 )

A.2 JWT Ed#EfB
Q5 : FiAERERE 401
HEEIER -

1. Header #& 5 WhZ8 2 Authorization: Bearer <token>

2. token &M ? (FARK 1 /NKg > EHPE AR

& Bearer £ 1A —EZEH -

87
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3. falflk#r ERAAEE I T IWT_SECRET > # token 4= {RERK o
4. Postman HfifEFR a8 {{token}} A1H (GERBIEH LT EE) -

Q6 : ZARKIf > {EIFN DELETE [5] 403

[RE : 403 #R [ERREBHERASR ) /R F ) j& ROLE_USER ] token °
B8 - I admin TR 5EE ABUE M token (Postman H1j¢ {{adminToken}}) o

Q7 : The specified key byte array is 248 bits which is not secure enough
[RE : JWT 2588 K48 » HS256 Zxk = 4> 256 bits (32 F7T) °
fBiE 40U app. jwt.secret BUK 32 FICLL BIFEE o
A.3 Maven Ei Docker
Q8 : mvn {5 AE] (command not found)
BRIE © 2o Maven (55 1 3) » 54l i B %) Maven Wrapper : ./mvnw spring-boot:run o
Q9 : Cannot connect to the Docker daemon

[RE : Docker Desktop 1% RAE) -
fi#3% : PR Docker Desktop JEFAFEY > ik RESE K PUT B B

Q10 : docker compose up & app —EHER

HEE : docker compose logs app FEFaRallE o FH Wit MySQL s —AHREH
healthcheck jZ# ; 7 HITEHMU# compose K > 52 depends_on [¥J condition: service_healthy
i



gk B HIEER

B.1 Maven

B< Ri&

mvn spring-boot:run JRSCEh B % fr) Al s

mvn clean package THFRIEFT A 5 JAR

mvn clean package -DskipTests FTf{H Bki b=t

mvn test BATHIEC

mvn dependency:tree EREHIKEMFE (PR RAE )
B.2 MySQL

—— A MysQL (Docker KR)

— docker exec —-it bookstore-mysql mysql -uroot —prootl234

SHOW DATABASES; — Y EREBRE

USE bookstore_db; — PIRERE

SHOW TABLES; — B BERE

DESCRIBE books; — EEBREREE

SELECT * FROM books; — BERER

SELECT * FROM users; — BEERE (BRI BCrypt M%(E)

N e S
B.3 curl Iz API
# GET (-i BERARARTUEA Header)
curl —-i "http://localhost:8080/api/books?page=0&size=5"

# POST (-X ¥8E AL ~ -H I Header ~ -d Fff £ JSON ZXX)
curl =X POST http://localhost:8080/api/auth/login \
-H "Content-Type: application/json" \

-d '{"username": "admin", "password": "Admin@123"}'
# & JwT H9EESK

curl -X DELETE http://localhost:8080/api/books/1 \
-H "Authorization: Bearer $TOKEN"
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Bk C EHFBEALME

TEIAHEA % ERIRFIRE LN > BSRi7E 26 B e DR

o API X{¥BENL : springdoc-openapi—hlI—EMIRELN: - BB EA Swagger Ul H B3
APL A

o RIEIRAIEE : Flyway o Liquibase— FIRR AL i) SQL WA P B G0k 245 HE (LI
ddl-auto: update) e

o BENMERIZL : JUnit 5 + MockMvc (Controller ) ~ Testcontainers (7 iflzH RS B &
MySQL %g%) °

e Refresh Token : Access Token 5543 + Refresh Token 548 H] » A 22 4 1k BLAE F & 8
B o

o FABEIARERS : @OneToMany / @ManyToMany ~ LAZY #{ A B N+1 25 [ &

o TREVEARYAE : Spring Cache + Redis °

e CI/CD : GitHub Actions—push 7% A Bl ~ 3 BWUREE - 3E -

o EiRERE : U Docker M5B 5] AWS / GCP / Azure 8, Zeabur - Railway 374 o

SRR > FVE E—IREIER !
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