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Main
modules

Community
modules

Related
modules

K1-1

MEEAREIRIEE, JeREBEARINIR— T Spring Data JPA.

1.1 iz EORMIEZRELRS
1 . MyBatis

MyBatisASf&Apache ) — N JFYETI H iBatis, 20104 XN H H
Apache Software FoundationiE# %l [ Google Code, JFHHHEN
MyBatis. MyBatis# 77 FPOJOSSQLZ [A]IRRF I &R, B BLHE T N
NESAL, FHER T2 RiE, TR, BoEE, LRSI
REWER, BT HAFREE, HEE S BN A A FAPT

=,
2R o
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Hibernates& — PN HEEACAS X G o RS HESL, XJ JDBCIHEAT
TAFERERAINT R B0, 15 Javafe 7 3 a] LAKE O T B 045 FH 5 52
G AR EBEIEAE E, FFEHNGE B A B, &I REx
RZEMREZ, AHOWHLERIES, B IR ERESEIRL .
Hibernate & 545 JORMMEZE, S FF& JPAFIYEN) . Hibernate i H I
SEAEHLE . N BT MR UL b,  EBOE A L N RS T
Ko

3 . Spring Data JPA

A DAER A D JPARRYE B TR e R, REIE R AEH T Hibernate
HIJPAFS ARSZHL, 5| HJPQL (Java Persistence Query Language) £r
WiES, BT SpringBE N ESERN—H 7. M%ESpring Boot I
Spring CloudfETi¥s EWIAT, Spring Data JPAtHIZETH N KK
PLET, EATAHRBCA VLR R, fi HEREDTE, Itk 7 IR
R, WHEKEAFEOMECE FEZ AR, 20 LR AESpring
e RSP HESCILT o JPALEFMIE, HRRE R, XX R SCF
bLady, XA R RGN, T A ] B R .

1.2 JPARIBUARFFIRSE

JPASE Java Persistence APIHITEIFR, " 44 NJavaky A J=API,
e JDK 5. OVF R BN XMLIFIA N R — R R R LA < R, FFlia T R sL
RIS GFE A BB

SunG| NFTHIJPA  ORMIYE HE TR R . H—, f{kIA Java
EEf1Java SER TR TAE; H =, SunfiBBEAORMEIAR, SZELK T
H—

JPABLFE L 377 THI Y A 25«
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SEARXT G, ATCRUDHERAE, HELRTE )G & BT TE B M EE,
3 M B AR TDBCAN QLA AL, o fige it H1 K

(2) HFNZEFIEWIES: Java Persistence Query
Language (JPQL) . X eHfAMERAEPIREZ R —ANJ7 1, @[]
X G AR T R B E B B HNE S S, BRI SQLIE ) R
HE

(3) ORM (object/relational metadata) JoEPEHIMLET. JPA
SCREXMUAR JDKS. O3 g A ot B G, ol fihd e R 2 [H]
B O 2, SR R SCAAN G A AL BB E R

JPARISR B & NPOJOSE HRE AAARHERIYE, HHUEAT WL, £@diX)L
FERSEERR, e B RS MATIEAT, HEHF RSB
IRANLC T . Hibernate 3.2+, TopLink 10.1.3DL A Open]PAHRHZAE
T JPARISEIL, LA Aes J5 ISpring )4 Spring Data JPA. H I EEL
}R s F] AL GE N B R EAE A T JPARIIT RARERTE, i 1-2FR,

JAVA
Application

Spring Data
Jpa

JPA
Java Persistence API

Hibernate OpenJpa EclipseLink Other.

1.3 THESpring Data
1.3.1 Spring Dataf}4g

Spring Datalil H & M20104F & K1, MBI Z H]Spring
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Datafi AR — N KZMER) . — B HT-Spring I Eda i 17 it
B, R ATS IR Ok B I 2 B A A R PR I . vl DU BT R
BAEHEIE VT I BR, BRI E. AFRAREEE (NoSQL) A
BT BRI S -

Spring Data Commons&Spring DatafTRHf I &4y, 1%
H IR AL ES Spring s 01 H B =it . B & 7 HERF SR FERE
A S — AN IR javaZS i) o B s i A

Spring  Data MM AE G B EE 17 f 7R JDBC. Hibernate.
JDO. TopLick. JPA. Mybitasfit VAR HUSCHFE. /& g%, _A4TT
fEIIAPT, X NoSQLEEAEIC R &M 1 IR B9 S HF, HL+EMongoDB.

Redis. Apache SolrZs.

1.3.2 Spring DatafJFIxH
FETIOIH (Main modules) Ul F:

e Spring Data Commons

e Spring Data Gemfire

e Spring Data JPA

e Spring Data KeyValue

e Spring Data LDAP

e Spring Data MongoDB

e Spring Data REST

e Spring Data Redis

e Spring Data for Apache Cassandra
e Spring Data for Apache Solr

HX YT FHFIH (Community modules) :

e Spring Data Aerospike
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e Spring Data Couchbase

e Spring Data DynamoDB

e Spring Data Elasticsearch
e Spring Data Hazelcast

e Spring Data Jest

e Spring Data Neo4j

e Spring Data Vault

HAB-FIiH (Related modules) :

e Spring Data JDBC Extensions
e Spring for Apache Hadoop
e Spring Content

2R, A VEZIFIEAL XA A DTk, EEanMybi tasSE.
B =R 73 H B -3

Main
modules

Community
modules
Related

modules

E1-3

1.3.3 Spring DataiE{ERIEEISIE

Spring DatallH BfENAZIRM—Fid g, BEvi
I G T IR E G, S BTk 7O, 18
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T G LS, S G SR AT 2 TR B B e, AR AR B AL 2
X JEAF G SEAR T i) S0, B 1-4F 7. BRE L BB IR RE
ik -

o PRAEAZMIEAE, 4oSpring Data Redis#=Spring Data Riake

o 7% K #JRepositoryfn € F| a9 2 I 4 it 3T £ 69 44 F B,
o XTAAEIF A 209 X (Auting®) o

K 1-4
1.4 Spring Data JPARIEERREILE

(1) FATFEEREAALH BT,
+MRepositoryiE:

Repository (org. springframework. data. repository)

CrudRepository (org. springframework. data. repository)

PagingAndSortingRepository

(org. springframework. data. repository)

QueryByExamp | eExecutor
(org. springframework. data. repository. query)

JpaRepository

(org. springframework. data. jpa. repository)

JpaSpecificationExecutor

(org. springframework. data. jpa. repository)
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e QueryDs|PredicateExecutor

(org. springframework. data. queryds|)
PN SIS -

e SimpledpaRepository
(org. springframework. data. jpa. repository. support)
e QueryDsl|JpaRepository

(org. springframework. data. jpa. repository. support)

(2) RAGEWEWEI1-5F7R,

1 Repository @ = NoRepositoryBean }

T

1 CrudRepository

T

QueryByExampleExecutor ‘ 1 PagingAndSortingRepository
1 JpaSpecificationExecutor @ = Transactional ‘ @ = Repository ‘ I JpaRepository ‘
A
SNSRIV Gttt - TS o A SNOVUOUNUVUUNEVORUVURURVUE
QueryDslPredicateExecutor € = SimpleJpaRepository

€ = QueryDslJpaRepository ‘

K1-5

FR BRI D R O, @O RIEEN L 5
[R5 8

(3) FE MR, HIEMJPARIRZE 2.

e EntityManager (javax.persistence)

e EntityManagerImpl (org.hibernate. jpa. internal)

1.5 MySQLAYHRIEFFA&SLH
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PASpring BootMSpring Jdbc NFi AR =, % HAMySQLARA—
SEA

(1) HERER.

e JDK 1.8
e Maven 3.0+

e Intellid IDEA
(2) F—: QIEEIEEHE Luserk,

@© AR E 7 IR EAUR

mysql> create database db_example;
mysql> create user 'springuser'@'localhost' identified by 'ThePassword';

mysql> grant all on db example.* to 'springuser'@'localhost';

@ flEg—IE:

CREATE TABLE “user (
Caelt dmie (L) NIOW NUILL, AUTO_INCREMENT,

‘name’ varchar (50) DEFAULT NULL,
‘email’ wvarchar (200) DEFAULT NULL,
PRIMARY KEY ('id"')

)

(3)  HE . F|HIntelli] IDEAG]ZExamplel, #I1KE|1-6.
B 1-TFT7R o
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[ BoN ] New Project

wJava Project SDK: M= 1.8 (java version "1.8.0_65") o  New...
I, Java Enterprise
. Choose Initializr Service URL.
. JBoss
il J2ME [ © Default: https://start.spring.io ]
) Clouds Custom:
# Spring Make sure your network connection is active before continuing.
2 Java FX
i Android

Intelli) Platform Plugin

/M Maven
(2 Gradle

& Groovy
@ Griffon
Grails
Application Forge
K Kotlin
@ Static Web
(9 Node.js and NPM
[# Flash

? Cancel Previous m
B1-6

e ® New Project

Project Metadata

Group: com.example
Artifact: examplel
Type: Maven Project 1T}

Language: Java [T

Packaging Jar B
Java Version: 1.8 | <)

Version: 0.0.1-SNAPSHOT
Name: examplel
Description:  Demo project for Spring Boot

Package: com.example.examplel

?  Cancel Previous DAY

K1-7

E T4 2 2Mavenfpom BRI BT 75 221, AR LMEDL, &l 1-8
I
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o o New Project

Dependencies Q Spring Boot  1.5.8 ~ Selected Dependencies
Core JPA Web

Web JooQ Web X
Template Engines MyBatis

Josc sat

NoSQL H2 JPA X
Cloud Core HSQLDB MySQL X
Cloud Config Apache Derby

Cloud Discovery MySQL

Cloud Routing PostgreSQL

Cloud Circuit Breaker SQL Server

Cloud Tracing Flyway

Cloud Messaging Liquibase

Cloud AWS

Cloud Contract
Pivotal Cloud Foundry
Social

1/0

Ops

? Cancel Previous @

E1-8

EFETPA. MySQLFIWeb, —E&NextRG5EAER]—D THE. 5B
Ja RN 1-9FT7R

examplel (~/BEzE#1 AEZETHE
.mvn/wrapper
src
main
java
com/example/examplel
¢, - ExamplelApplication
resources
application.properties
test/java
com/example/examplel
= .gitignore
= mvnw
= mvnw.cmd
pom.xml|

K 1-9

(4) F=: Al FE Kapplication. properties . 7E
TR sources N, I

src/main/resources/application. properties. NZ&UIT:

spring.datasource.url=jdbc:mysqgl://localhost:3306/db example
spring.datasource.username=springuser

spring.datasource.password=ThePassword
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(5) UL, Gld—eEntity. XN

src/main/ java/example/examplel/User. java.

package com.example.examplel;
import javax.persistence.Entity;
import javax.persistence.GeneratedValue;
import javax.persistence.GenerationType;
import javax.persistence.Id;
@Entity
public class User {
@Id
@GeneratedValue (strategy=GenerationType.AUTO)
private Long id;
private String name;
private String email;
public Long getId() {
wEitulizn delg
}
public void setId(Long id) {
Ehtsh i d s =sd
}
public String getName () {
return name;
}
public void setName (String name) {
this.name = name;
}
public String getEmail () {
return email;
}
elsllile veiel sEicEneull (Sieeilne emeaalll) |

this.email = email;

(6) FHHW: GlE—"PRepository. XN

src/main/ java/example/examplel/UserRepository. java.

package com.example.examplel;
import org.springframework.data.repository.CrudRepository;
public interface UserRepository extends CrudRepository<User, Long> {

}

(7) ZFEiNP: AlEE—"Controller,
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package com.example.examplel;
import org.springframework.beans.factory.annotation.Autowired;
LMEEIEE [OIEE] , SJOIE iLnCIE R M OIE )< | FiEEizEEtyoR ; Clomte@ll LEEp

import org.springframework.web.bind.annotation.GetMapping;
import org.springframework.web.bind.annotation.RequestMapping;

import org.springframework.web.bind.annotation.RequestParam;
import org.springframework.web.bind.annotation.ResponseBody;
@Controller
@RequestMapping (path = "/demo")
public class UserController {

@Autowired

private UserRepository userRepository;

@GetMapping (path = "/add")

public void addNewUser (RRequestParam String name, @RequestParam Stringemail)

User n = new User();
n.setName (name) ;
n.setEmail (email) ;
userRepository.save (n) ;
}
@GetMapping (path = "/all")
@ResponseBody
euigllie Trerzlgledlzee> greAllUsers () |
return userRepository.findAll () ;

(8) H-tH: HHizfTExamplelApplicationfmainpd . F17T
ExamplelApplication, WU :

package com.example.examplel;
import org.springframework.boot.SpringApplication;
import org.springframework.boot.autoconfigure.SpringBootApplication;
@SpringBootApplication
public class ExamplelApplication {
public static void main(String[] args) {

SpringApplication.run (ExamplelApplication.class, args);

}

§ emiel
'localhost:8080/demo/add?name=First&email=someemail@someemailprovider.com'

S curl 'localhost:8080/demo/all’

K Ca T RS T .
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B25
JPARfLE G

#I\E{I*\Ziﬁ9 %??E%jﬁﬁa ééﬁ\;(:/%{\o
— R G

I = Repository

|

r CrudRepository

|

@ NoRepositoryBean I PagingAndSortingRepository

|

I = JpaRepository €--------- € = SimpleJpaRepository

|

1 QueryByExampleExecutor

g 2-1

AR EF 2 >])Spring Data Common H T F 2y FH LA T v

2.1 Spring Data Commonf{Repository

RepositoryfyTSpring Data CommonfJ1ibH [, #&Spring Data
LTS R E R R B B R O S IRIACTE,  YRAD L i
AT A ITEERE A, XGRS — MR IRTEH . B ISR DL ISR 1d
REME RS, tedz O F ZAE vbsicsz Ok 2 H SRR, JF
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R Ry I O #10 o SpringiKZMah &SACEE g 2 3L H
BRI FREE S, #AERMEEEERE.

Repository RIS AN T -

package org.springframework.data.repository;
import java.io.Serializable;
pulslile dlmceritees RegeEiltery<ll, D exenecly Serilallilzeioles |

}

A TIXANZE, ATHBRIEEN, 242 Spring Data JPAfE
ER AR O FERIESS, RESZHU . XNEOE X THA
Repostory#efE FISLARFI DN ANZ TS0 . AT T Bk AT 32
1, HEGR XA, wie] AMEHSpring JPAR IR HERIR 2 20 5€
LB WA AW, 5 &= TSN,

2.2 RepositoryfIEBRRXE
(diagms/hierarchy/structure)

PA KRR YERepositoryIX /N 3EEEE N, & & Spring Data
JPAH I #RA Lot 4, WUEZCR K 2E VL, EEAE T A HE
IR, 2RISR, BRI LD MNTTRIRSE, 2R R80%.

(1) FATH T B Intelli] IDEA, #TJfZE5Repository.class, H
tiNavigate—Type Hierarchy. #AJG3AMT&45 200K 2-2 7~ AR
&,

ortingRepository.jav 1, Cr itory java B itory.java ~~=s Hierarchy Subtypes of Repository #*- -l
Vieed] v W A2 Scope: Al | 5 X T R X ?
package org.springframework.data. repository;

\. Repository (org.springframework.data.repository)
import org.springframework.stereotype. Indexed; i, = RevisionRepository (org.springframework.data.reposi

1, = ReactiveCrudRepository (org.springframework.data.re
1, = ReactiveSortingRepository (org.springframework.d

1y = CrudRepository (org.springframework.data.repository.
1, = PagingAndSortingRepository (org.springframewor
T} = JpaRepository (org.springframework.data.jpa.re

1 UserRepository (com.example.demo.reposit

€, = SimpleJpaRepository (org.springfra

€, = QuerydslJpaRepository (org.spri

1 % UserAddressRepository (com.example.demo

1, = RxJava2CrudRepository (org.springframework.data.re

xtending this interface can selectively
ose declared in {@link CrudRepository}.

lomain type the repository manages
e of the id of the entity the repository
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K 2-2

L IXAN E IR EER A, AT 20 A3 2 Reposi tory R SEHL,
X A2 B B Repository J Unfg %, FATIH B A WL
Springf) I H BHA WL o —H 17K,

(2) ##itIntelli] IDEAFT 2 Examplel H [ H
UserRepository. java, Adiiki$feshow diagrams, HEFRHKI T RNEE
K2R ZFR, WE2-3F7R,

@ NoRepositoryBean I Repository

H

1 CrudRepository

T

I UserRepository

’2-3

(3) BitIntelli] IDEAF] JF2KQueryDs1 JpaRepository, £
i, WEFeshow diagrams, FHEIRM T XEEFERIKRRER. FTHIY
SN E2-4FT7R o

P DO @ Y, 2 < £
1 Repository @ - NoRepositoryBean
1 CrudRepository
A
1 PagingAndSortingRepository I - QueryByExampleExecutor
1 - JpaSpecificationExecutor @ = Repository @ = Transactional 1 = JpaRepository
‘A A
1
i
g QueryDs|PredicateExecutor c SimpleJpaRepository
: $
| !
c QueryDslJpaRepository
» A) . Al
& FF-Exampl
(4) j@ETIntelli] IDEA¥T FF2Examplel B [f]
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Structure, °A]DIEH
DL HE R A2 B FT A0 5 i a1

UserRepository. java, FJJFNavigate—File

BESRI S5 40 DA S A MR T v o
2-5Ff17N o

Structure T = | %~ I+
3 use@Exo s

T UserRepository
m & save(S): S e

save(lterable<S>): Iterable<S>
findOne(ID): T
exists(ID): boolean
findAll(Q: Iterable<T>
findAll(iterable<ID>): Iterable<T>
count(): long
delete(ID): void
delete(T): void
delete(lterable<? extends T>): void
deleteAll(): void

I UserRepository.java

[
[

BT package com.exam

m Project

import org.sprin

public interface

<} Z: Structure

Archetypes
- X N N N N N N N N

H2-5
DL = B R T A R rh 2 B A
FATRFE — 1 Repository 5L :

package com.example.example?2;

import org.springframework.data
import
import java.util.List;
pubiElE

/**

* WRIEARERH PR

* @param name

interface UserRepository

* @return
S
List<User> findByName (String

/**

* R R P IS A R

*

* (@param email
* (@param name
* @return

Sy

org.springframework.data.

.domain.Page;

repository.Repository;

extends Repository<User,

name) ;

Long>

List<User> findByEmailAndName (String email,String name) ;

2.3 CrudRepository/5iLifif

36
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IR R AT LA #|CrudReposi toryFE 4L T 23 3 138 F fICRUD
7‘?‘?%0

2.3.1 CrudRepository interfaceR&

package org.springframework.data.repository;
import java.io.Serializable;
@NoRepositoryBean
public interface CrudRepository<T, IDextends Serializable>extends Repository<T,
ID> {
<S extends T> S save(S entity); (1)
<S extends T> Iterable<S> save (Iterable<S> entities); (2)
T findOne (ID id); (3)
boolean exists (ID id); (4)
Iterable<T> findAll(); (5)
Iterable<T> findAll (Iterable<ID> ids); (6)
leme ceunt () g (7))
void delete (ID id); (8)
void delete (T entity); (9)
void delete(Iterable<? extends T> entities); (10)
void deleteAll (); (11)

(1) PRAFSEAR T VE . FATEE N A 2Rk REF HANSZI R,
SimpleJpaRepository B I SZHE 7 V4

public <S extends T> S save (S entity) {
it (EmcilcyilaitenameE iz o ; LENE (Emeatie) ) |
Eml eEEElEic (Enicaicyy) 2
return entity;
} else {
return em.merge (entity) ;

}

BAVRINE R ot BALH I SAR A RAEAE, X5 AW 2y
AT RARAAAENPARIEALSE], —MRARE kA, 55—
PR PEVersion AW (s H JHEVersionMIRMETEMD o WIFFRA]
2B IPAEHIGITENHRIMSQL, b B Mk, —F%2aill, %2
insertB{Fupdate,
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(2) WERLE. FEABE (1) ME. LG for G
W E R save J74

(3) R T4 A 1) S

(4) AR BRI W oAk 2 B AEAE

(5) AR P 53R

(6) R4 L PR AW ST

(7) A EEL

(8) MR FHMIBR. FRATEIRIA K REF HARLIRK.
SimpleJpaRepository B I i SEIL T A -

@Transactional
public void delete(ID id) {
Assert.notNull (id, ID MUST NOT BE NULL) ;
T entity = f£indOne (id) ;
if (entity == null) {
throw new EmptyResultDataAccessException (String.format ("No $sentitywith
id %s exists!", entityInformation.getJavaType(), id), 1);

}
delete (entity) s

}

HANVEBIPAR LB, BT, AFERE R

XA AERIA— Ndeleteflsave ik, [RIANTESLRR TAEFARIA
PN E, HoadE AWML, HSpring JPAIKZEE
7 X8R T,

2.3.2 CrudRepository interfacefy{E {5l

MR, HFEZEH CHRepository4k &K CrudRepositoryRfl
ﬂo

F1ERRFIRAMESLUT R : UserCrudRepository 4k
CrudRepositorys.
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fipCiaEtlcomtc xampiieescampiic 2 i s chas
import org.springframework.data.repository.CrudRepository;
public interface UserCrudRepository extends CrudRepository<User,Long> {

}

F1EIRHIUserControl lerf &0 un -

@Controller

@RequestMapping (path = "/demo")

public class UserController {
@Autowired
private UserCrudRepository userRepository;
@GetMapping (path = "/add")

public void addNewUser (@RequestParam String name, @RequestParam Stringemail)

User n = new User();
n.setName (name) ;
n.setEmail (email) ;
userRepository.save (n) ;
}
@GetMapping (path = "/all"™)
@ResponseBody
public Iterable<User> getAllUsers() {
return userRepository.findAll();

}

@GetMapping (path = "/info")

@ResponseBody

public User findOne (@RequestParam Long id) {
return userRepository.findOne (id) ;

}

@GetMapping (path = "/delete")

pulgllile woilel celate (URecuesitreuzem Loing Lal) |

bgEERE gLty  clelleite (1el) &

RIGENIBAT A VBB RCR T
2.4 PagingAndSortingRepository75iXi+iF
BRI AR, FATP LA F|PagingAndSortingRepository4k

#CrudRepository T A HIFEA T VL, BN T 43 TOAIHE R S5 5 & ih) 45
ROATIRBI R ZRAR) . H A @M —% Tk,
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2.4.1 PagingAndSortingRepository interface
AE

package org.springframework.data.repository;
import java.io.Serializable;

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

@NoRepositoryBean

public interface PagingAndSortingRepository<T, ID extends Serializable> extends
CrudRepository<T, ID> {

Tterable<T> findAll (Sort sort); (1)
Page<T> findAll (Pageable pageable); (2)
}

(D RIEH A REIEE

(2) MR UAH AT AW, FERPageXf %44 . Pageable
X G ALE 43 TURISort X % o

PagingAndSortingRepositoryfiCrudRepository#l/&Spring
Data CommonHAREFE 1, UNSRIRATTRFHIPA, JIRE 0 M. i S B 5k 2
Spring Data JPAHmodel HAIHISimple]JpaRepository. 15 /&HAh
NoSQL ] 2L HiMongodb, H'E HISLIL L ESpring Data MongodbHmodel
LN

SKHLA AR -

public Page<T> findAll (Pageable pageable) ({
if (null == pageable) {

return new PageImpl<T>(findAll()):;
}

return findAll ((Specification<T>) null, pageable);
}

18 b APEAS IRATTRT DL A B X e B 1R A o B S T =T B R
Specification®rif] %,

2.4.2 PagingAndSortingRepository{&FHa{l
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HEFEE M K PagingAndSortingRepository e B A], FHAhA H
AR 43 . UserPagingAndSortingRepositoryfEiiun .

import com.example.example2?.User;

import org.springframework.data.repository.PagingAndSortingRepository;

public interface UserPagingAndSortingRepository extends
PagingAndSortingRepository<User,Long> {

}

UserControllerfE&un T :

/* *
* IS UEHE AN 43 TUAT ) Tk
“ EEeituEn
=
@GetMapping (path = "/page")
@ResponseBody
public Page<User> getAllUserByPage () {
return userPagingAndSortingRepository.findAll (
new PageRequest (l, 20,new Sort (new
Sort.Order (Sort.Direction.ASC, "name"))));
}
/* *
* HE P AT Tk
* @return
=
@GetMapping (path = "/sort")
@ResponseBody
public Iterable<User> getAllUsersWithSort () {
return userPagingAndSortingRepository.findAll (new Sort (new

Sort.Order (Sort.Direction.ASC, "name"))) ;

}

2.5 JpaRepositoryF5iEiffiF

2.5.1 JpaRepositoryiFfi#
JpaRepositoryZ|iX B AT LU N 537K0E 7, b T JIF Le 4R A

Spring Datay | #EANoSQLIMTHFAT I —Lef R 3E, M

JpaRepositoryJFUREXT ¢ SR A EHE FE AT I R B e . MR LR
S H R G 48K T PagingAndSortingRepositoryZs, tHmtdtA& | HATH
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i, FEHSZE W ESimpleJpaRepository. MWK AT PLE H
JpaRepositorydk & MIHF T QueryByExampleExecutorfJAH I 7514

package org.springframework.data.]jpa.repository;
import java.io.Serializable;
import java.util.List;import javax.persistence.EntityManager;
import org.springframework.data.domain.Example;
import org.springframework.data.domain.Sort;
import org.springframework.data.repository.NoRepositoryBean;
import org.springframework.data.repository.PagingAndSortingRepository;
import org.springframework.data.repository.query.QueryByExampleExecutor;
@NoRepositoryBean
public interface JpaRepository<T, ID extends Serializable> extends
PagingAndSortingRepository<T, ID>,

QueryByExampleExecutor<T> {

List<T> findAll ();

List<T> findAll (Sort sort);

List<T> findAll (Iterable<ID> ids);

<S extends T> List<S> save (Iterable<S> entities) ;

void flush():;

<S extends T> S saveAndFlush (S entity):;

void deleteInBatch (Iterable<T> entities) ;

void deleteAllInBatch () ;

1l @jsie@)ale (LD} aiel) 7

<S extends T> List<S> findAll (Example<S> example, Sort sort);}

B AL AICrudRepositoryfHELEL, ‘B 3¢ #FQuery By Example,
eEMbR, FEEMERSCEE, FahlEdE ER s, JREB BRI
W 5 R T Listo

2.5.2 JpaRepositoryfIfERA %

JpaRepository W FH 7t —F, R E4 K e/, thin.

import com.example.example2.User;

import org.springframework.data.jpa.repository.JpaRepository;
public interface UserJpaRepository extends JpaRepository<User,Long> {

}

2.6 RepositoryfsciZESimpleJpaRepository

SimpleJpaRepository & JPAREAN R BLEHE 1) BT A Repository H
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OSLPSE. WOREBATY e, ATRAZEARIESE, @iQueryDs1 iy &,
B BRI AL EA LA o ﬁﬂ%‘ﬁhﬁt*%ﬁﬁ’b@ﬂﬁ&% T, BARLE
JPARJAPT U AE 4R KFR 70 o[RS tH7&Spring JPABNZASARHE Y SLHI S
BHEEATE TP Query Method.

HATAT LB Debug L EE — TSR, WiE2-6/7s.

rController.java 1, Iterable java €, SimpleJpaRepository.java ~=8 Hierarchy Supertypes of SimpleJpaRepository
:/ug.am <Iws CIc (ype UT CIe €ntity S IUcTITIeT v ‘é‘ v A ,L? Scope; At 95 5#:, z ;é D X
@Repository " 3 5
@Qansact ional(readonly = true) =c; Slmp!eraBeposﬂory (org.springframework.d
o,  public class TN ELETEETIs<T, ID extends Serializ € = Object (java.lang)
implements JpaRepository<T, ID>, JpaSpecificati T, = JpaRepository (org.springframework.data.j|

1, = PagingAndSortingRepository (org.sprine
1, = QueryByExampleExecutor (org.springfra

private final JpaEntityInformation<T, ?> entityInfo 1, = JpaSpecificationExecutor (org.springframey
private final EntityManager em;

private static final String ID_MUST_NOT_BE_NULL =

tion
B= Threads -+* Endpoints +" b= i ¥ M M A fy ¥
+* == Variables
-exec-1"@7,989 in group "mai... $ v & = this = {UserController@8249}
7 . s . _ cyn :
\rt:62, UserController (com.example.example2) & userPagingAndSortingRepository = {$Proxy83@8275} "org.sprin

f h = {JdkDynamicAopProxy@8291}

% advised = {ProxyFactory@8292} "org.springframework.ao
aopProxyFactory = {DefaultAopProxyFactory@8294}
listeners = {LinkedList@8295} size =0
active = true
targetSource = {SingletonTargetSource@8296} "Singlef
HandlerMethod (org.springframewc % target = {SimpleJpaRepository@8546}
tinvocableHand hod (org.springfra preFiltered = false
ndlerAdapter (org.spr advisorChainFactory = {DefaultAdvisorChainFactory@
methodCache = {ConcurrentHashMap@8298} size = i

orlmpl (sun.reflect)
orimpl (sun.reflect)

10dA
tingMett

2

dAccessorimpl (sun.reflect)

hd (java.lang.reflect)

Method (org.springframework.web.r| &a
133, Invocable
97, Serv

-

ocableHan

-y
rl

-

hod:827, RequestMapping

&)

3, RequestMappingHandlerAdapter (org.springfram

-

K 2-6

SimpleJpaRepository Il RSN R

@Repository

@Transactional (readOnly = true)

public class SimpledpaRepository<T, ID extends Serializable>

implements JpaRepository<T, ID>, JpaSpecificationExecutor<T> ({

private final JpaEntityInformation<T, ?> entityInformation;
private final EntityManager em;
private final PersistenceProvider provider;
private CrudMethodMetadata metadata;

@Transactional
public void deleteAllInBatch() {

em.createQuery (getDeleteAllQueryString () ) .executeUpdate () ;

e e e e e

Al LU HiSimpleJpaRepository ) SEIRAL KO BETE T, 18

i
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EntityManger#t4T 2 #/E, JpaEntityInforMationH [H{fAF5E 5L
RIS B UL K erud AR e Bds 5E, JFHE TS F R,
F B A g
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B3E
EXETRE

“FEZF, BTRET. TRBES, FUKTE, ”
— BT (WEE)

¢ = JpaQueryLookupStrategy

G

J € o AbstractQueryLookupStrategy
—r

¢ & CreateQuerylLookupStrategy < DeclaredQueryLookupStrategy € - CreatelfNotFoundQueryLookupStrategy

K 3-1

REEVEA YA AR 1% e XEW 7% (Defining Query
Methods) -

3.1 EXERRBZENEESZE

FHTSpring JPA RepositoryH)SCHL i HE & % H s S H BN
Hil, B UARATINH PR e LB TVE: WNITiEA R 0T UUE 2 4 € H
TAHER A WA BT, Bl HeQuery T3 LI E W], XANER
TR ERIE . R TS A Repository4k/&kSpring Data Common 5
[l fJRepositoryz HEIA], WU AT EATIH R —F . an RARAEH HAh
S BRUGE AR SER, A LA JpaRepository .
PagingAndSortingRepository. CrudRepositoryZE#El, tHa]LLH#E
kAR FA] JE T B Y JpaSpecificationExecutor,
QueryByExampleExecutorfl H 5 X Response, #BA] LA 2 [&] 4 HI 3%
xR
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WMRIRAEY FESpringBdamte 10, bn] DIME & ki i A7t i 2
[T@RepositoryDefinition. ¥ fECrudRepository A | —EEEK]
TR TAR . W RARA X P R R TR 13k, R 22
#& 7 VEE HlCrudReposi tory e R AT . FLSEHR H E X
RepositoryH]—Ff.

& N, P R CRUD TV

@NoRepositoryBeaninterface
MyBaseRepository<T, ID extends Serializable> extends Repository<T, ID> {

1 iEilaeloiaE (10D alel)
T save (T entity);

}
interface UserRepository extends MyBaseRepository<User, Long> ({

User findByEmailAddress (EmailAddress emailAddress) ;
}

FEIXRAN G (R 8 — 20 W R BT 387 A o e ST — AN A Lz
1, ¥ HREE LK. findOne («++) Fsave (--) J7 204 4% 2%t 21
Spring Dataff i), VRIEFEHIFENEE K FA TS FESLI T, #11JPA
H¥SimpleJpaRepository. KINEATIEFEILEL 7142544
CrudRepository, FrLAUserRepository¥aeEW R aH ), FiEidide
A GRS DL ik A if) DL - B b A 4R Users

3.2 RFZEMERRERLE

JB1@EnableJpaRepositories (queryLookupStrategy=
QueryLookupStrategy. Key. CREATE IF NOT FOUND) mJ DARC & /7 iEHI &

1 WS, FH.JQueryLookupStrategy. KeyHIE—3H =1,

o CREATE: B iFEARIE G A LBATAIE . FLN RARIE 7 ik L AROGH
AT R, — AR T ERAT R L IR A 6 — 4 Sr AT
2, FHMATZ T EFGERIND. WX FTELTFEAN, B
IR AR T o

o USE_DECLARED_QUERY: 7 Bl 77 X 4li&, BP KRB HLa9izf 7 No
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Jo T IR A XX E) —AN B e E 0, de RIR R B R
h—AFH. T ARERERRLT X E N,

e CREATE_IF_NOT_FOUND: XANAZ2ZKiANAG, A LmAr 7 X a9 4
Mo R ERHT XEITER, wREARIEF AMEEGE
1], #tFcreatefy 7 ik G 1M £ 12— A1,

SRAFERIART R, —REZEMBAN, AHE. BERFIWT:

@EnableJpaRepositories (queryLookupStrategy=
QueryLookupStrategy.Key.CREATE IF NOT FOUND)
public class ExamplelApplication {

public static void main (String[] args) {
SpEngApplticaisicniFatni(Fxamnpilc AppilicattonNelllas's R ciEas )

}

QueryLookupStrategy & H & 1) & Lz,
JpaQueryLookupStrategy & EARTRBE S HLE

K E3-27R.

- QueryLookupStrategy ¢ - JpaQueryLookupStrategy

T * F 71Tt
|
| : |
E Key £ AbstractQueryLookupStrategy
A A
¢ ¢ CreatelfNotFoundQuerylLookupStrategy < CreateQueryLookupStrategy < - DeclaredQueryLookupStrategy

3.3 BiEENEE

PN R LA B A o AR B TR A A AR AR AL, X TR
FER) SR EA i 2 R B WIIR A FH o ML VR AT 486 find-- By
read*-*By. query-:*By. count---Byflget-+-By, MiXLL)7yE0] LAo#T
EH RIS AR TBD o sl AN FR)a] DLE & HAR R IR,
BlanfEDistinct 0 A LR EAR KRS, A1, H—Byfk
RO BB R BN S bR HE I 4R . E— MR AR £, 4R\ B
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E OSSR, 5 EATHEE (AndFI0r)

H—5) 1M +E, FralIhee ) riE2 R (GREY) - &
W B — LR H PR H % . ZEW N F, B DA EHEAE
controller HLHT#AT A A B R

interface PersonRepository extends Repository<User, Long> {
// and AEHRKFR
List<User> findByEmailAddressAndLastname (EmailAddress emailAddress, String
lastname) ;
// f& distinct J:H., or [ SQL iEyE
List<User> findDistinctPeopleBylLastnameOrFirstname (String lastname, String
firstname) ;
List<User> findPeopleDistinctByLastnameOrFirstname (String lastname, String
firstname) ;
// R4 lastname PR Z0E KNG
List<User> findByLastnameIgnoreCase (String lastname) ;
// WHE lastname Il firstname £rif] equal Ff HZME KNG
List<User> findByLastnameAndFirstnameAllIgnoreCase (String lastname, String
firstname) ;
/] MWL AR Lastname HiF
List<User> findByLastnameOrderByFirstnameAsc (String lastname) ;
[iisE<User>"f indBylastnanc@rde rByFEirs tnameDesci(SEringliastname)h;

e

FENTIR ISR A R R T OV B AT . B,
BLH L ST R B

o RIXKXGB W AT AEZWZHEFO B MBI, 77T AE R B4
& 1 & 1k XANDA=OR, 7% 7T A5 H X 42 FBetween,
LessThan., GreaterThan., LikefF R &M ki KXo, & L F091%
Y R VT 8 R A Ak i, R LIE AR 7 A IO AS 69 A48 R 3R
SR

o LT KM X FIXE —/ lgnoreCasefr EN A4 (74w,
findByLastnamelgnoreCase (++*) ) R X FLZEK K )F GEF L
— /KA B AString®F LT, B4,
findByLastnameAndFirstnameAl | IgnoreCase (+**) ) « & & X
HEZR YT A B A m S, Big sl i T ek
FN, THHETHTOERT &,
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o ¥ VLil i$0rderBy iz 3] & ARt HEF 7 5 (Asc & Desc) 9
T ik —AF ok AFSHF. 2AE I HHSHE
B89 518 7 ik k% B8 4

3.4 XBEFIIER

REE T AR MK~ 1R

(3-1 x8#F k%

KT 15l JPQL Fi&

-+ where x.lastname = ?1
And findByLastnameAndFirstname

and x.firstname = 72

. -+ where x.lastname = ?1

Or findByLastnameOrFirstname

or x.firstname = ?2

findByFirstname.

Is, Equals findByFirstnamels +++ where x.firstname = ?1

findByFirstnameEquals

where x.startDate between ?1
Between findByStartDateBetween

and 72
LessThan findByAgeLessThan -+ where x.age <?1
LessThanEqual findByAgeLessThanEqual -+« where x.age <=?1
GreaterThan findByAgeGreaterThan -+ where x.age > ?1
GreaterThanEqual findByAgeGreaterThanEqual -++ where x.age >= ?1
After findByStartDateA fter -+« where x.startDate > 71
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KigF gt JPQL &k
Before findByStartDateBefore -++ where x.startDate < ?1
IsNull findByAgelsNull -+~ where x.age is null
IsNotNull,
findByAge(Is)NotNull -+- where x.age not null
NotNull
Like findByFirstnameLike -=+ where x.firstname like ?1
NotLike findByFirstnameNotLike -+ where x.firstname not like ?1
—. (i dBVEi R — -=- where x.firstname like ?1
tartingWit n irstnameStarting Wit N—
& Y £ (BRI %)
. . ) ) ) + where x.firstname like ?1
EndingWith findByFirstnameEndingWith (BHHEIES %)
- where x.firstname like ?1
Containing findByFirstnameContaining (BH % {035)
- where x.age = ?1
OrderBy findByAgeOrderByLastnameDesc
order by x.lastname desc
Not findByLastnameNot -+ where x.lastname <> ?1
In findByAgeIn(Collection<Age> ages) | -** where x.age in 71
findByAgeNotIn(Collection<Age>
Notln indBygeNoiln(Collechion</Age -+ where x.age not in ?1
ages)
True findByActiveTrue() -+ where x.active = true
False findByActiveFalse() -+ where x.active = false
where UPPER(x.firstame) =
IgnoreCase findByFirstnamelgnoreCase
UPPER(?1)

ER, BR 7 findRIS A, HATEFPartTree IS, 44140
ARG iR &

private static final String QUERY PATTERN = "find|read|get|query|stream";
private static final String COUNT PATTERN = "count";

private static final String EXISTS PATTERN = "exists";

private static final String DELETE PATTERN = "delete|remove";

5k FH FA) IR e EEC 5 AN TR R 3R [ 45 R BEAT A, il

interface UserRepository extends CrudRepository<User, Long> {
long countByLastname (String lastname) ;//Zx 3k
long deleteByLastname (String lastname) ; / /45— B a7 MR AE
List<User> removeByLastname (String lastname) ;
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3.5 FZENEIRBHBIEREN

JEEFRIAI (Property Expressions) Rges| HILE (zA4b) £
I EEEYE, WET— B s. EEalEn, /RESi iR
P& R FEE AR JE . [FIR, I6 0] PUIE I [ ik 8 & 1 e L2
Wo AR — P PersonSEAint R B HAH —Address & I B (& —4
ZipCode )@ 4 .

FERXMIEOL N, TTiEAN:

List<Person> findByAddressZipCode (String zipCode) ;

G M AR PSR 2 e BEE oA
part (AddressZipCode) fEFENJEM:, FFAHHZ L FK
(uncapitalized) F&ISEHYEYE. WREVET), il H %)%
Mo GRANE, AR A M SR o S S IR B Sk S, IRl E
AN BN, EFRATIB]FH ZAddressZipfiCode. W RF LK
BRI EMSE, BAERERT, HMIBEEG I EN, R
Jo T2 R WMk 1) 7 20 B3R E . W — A BIAILES, 50K 5
B H 3B 1l (Address. ZipCode) , RJE4k%E,

BANXAE R Z GO T AZAERER , (HRRIER] fE Ik B 2 )
JEME. RikPersonZith 5 —AaddressZip/@Eth, ZEIEBESE N0
FlEpp LR, JFHEEAR ESEPEEREM, sa R (RN
addressZip ] fei% A codeg@ ) .

PR RIXAN B S, AT UAE VA R Fahe SOl 7 e, BT DAFRAT
TR R 2 2

List<Person> findByAddress ZipCode (ZipCode zipCode) ;

2/RSpring JPARLIHIZRE N RIZANIRE 74T, (H A yGE
fabritEJavamr L4 E (AMEARIEZ RPN RIZ, &8 5% 5ER
B o B TE R R R N R
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Al PLR|PartTreeJpaQuery. class&rf)— N #Hx A method name#ff
S MSEIE AR, WA LAA I &K T A JSearch  anywheref A4 A
PropertyExpression, #RJ5Find Useditr] AR IR ZVEMY, HiXE
— AW, SR DLAT AR A T .

3.6 EiFLERRILIE
3.6.1 ZSiEFESTWHHER ( Pageable/Sort)

1. SERBENSH , DSBS RHHIFERA
FEiT

Wl EE W P fE HPageable. SlicefliSort.

Page<User> findBylLastname (String lastname, Pageable pageable);
Slice<User> findByLastname (String lastname, Pageable pageable) ;
List<User> findBylastname (String lastname, Sort sort);
List<User> findByLastname (String lastname, Pageable pageable) ;

R N iF B org. springframework. data. domain. Pageable
SR IR B ITE, DMESIAHE 7 T 0 2S8R A .
Page A& AT AT &2 M DU A8 5. Bl FEREHESE B A & 1 &
W R A HTXAIRER B, BT &, Wi
H 7, M #IPageable B g2 BRINAT —Fcoutifif). 1MiSlicef
ER R, RAERGHA F—ASlicemlH, A&#iTcount, FTbAHE
WRKI SRR, RAaiEEds 2 2w mmial ULy, i HAESCHNESS
st AR RO —H 2D

A7 LDt iE T Pageable LBl ALEE . WS R T EH T, AATE
org. springframework. data. domain. SortZ# i In—"NSEH AT,
R eT UE 2], RiREl—ListH 2 e . EXFFT,
PageXé A2 g 44 2 S bR S5 B 75 IR B e Bl (O st Sk 2 ks 1
A AT IR IR WD, AU A BR 1 A 1 A 4 e v [ )
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AR

2 . [REIEFRER

il AEA 7R EINBR ] A 4 R A R A first Ml top,

User findFirstByOrderByLastnameAsc () ;

User findTopByOrderByAgeDesc() ;

Page<User> queryFirstl0ByLastname (String lastname, Pageable pageable) ;
Slice<User> findTop3ByLastname (String lastname, Pageable pageable);
List<User> findFirstlOByLastname (String lastname, Sort sort);
List<User> findToplOByLastname (String lastname, Pageable pageable);

WA S R AT DGR S 7 OR PR firstBitop, HATLIgH
B o AT O ECE AT RLE N B THES /26— A LR 2 R[] ) B K
ZER KN MR TS, WERBIAIR KN 1. BRI IE A
FiDistinct BT IEAh, XF R4 RGO — DL ER, 3L
Rk 4 A 2E 3] — A2 B ) 0ptional H o an Sk oy T sk ) N F
PR E W00 (LA AT FI U5 IIAERR i 25 5 b v

3.6.2 EFERNARAI
( List/Stream/Page/Future )

PageMIList7E_LH P EHEE P M, THAAE LSRR T
1. RNEREER
Al LLE R H Java 8 Stream<T>{E Ak [FIZEA KiZ DA FE A

TRIIEE R, A2 T R R 25 R AR ES tream Bl A7, P SE
(5 9 F AT

Bl A Java 87 AL M A ) A 45 RStream<T>,
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QQuery ("select u from User u")

Stream<User> findAllByCustomQueryAndStream() ;
Stream<User> readAllByFirstnameNotNull () ;
@Query ("select u from User u")

Stream<User> streamAllPaged(Pageable pageable) ;

e

REIK A AR, try cache® —#Y % 4] 7 ik,

Stream<User> stream;
try {
stream = repository.findAllByCustomQueryAndStream ()
stream.forEach (--) ;
} catch (Exception e) {
e.printStackTrace () ;
} finally {
if (stream!=null) {
stream.close () ;

f

2 . BEEhLEE

A LS FH Spring ) 5 28 5 AT Dhe s 0 A E &) . XA
EHITFHAET R SLRIR A, HSEhR &S WA T K A O3l s
Spring TaskExecutorME45H, LLELE S &AL S I SEPRIg 5.

@Async

Future<User> findByFirstname (String firstname); (1)

@Async

CompletableFuture<User> findOneByFirstname (String firstname); (2)
@Async

ListenableFuture<User> findOneBylLastname (String lastname) ; (3)

(1) f#iH java. util. concurrent. Futuref i [A] A,

(2) f#iH java. util. concurrent. CompletableFuturefE Nik[A]
s

(o}

(3) 1
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org. springframework. util. concurrent. ListenableFuturefE Nix[A]
KA,

T SZBR R IR (0] 25 SR AS 11X 8 (W[ S5 ff3%2: Repository
Query MethodiR [EMEZRAY) o AJ LM SLbr I 3% 5 RS £ . H
H, MapfI0bject [ IR [FI45 R ST RE, XFH A EA KL,
B AR R B4, ArnEss R R R4

3.6.3 Projections}IEIDLERI B

Spring JPAXJProjections¥ I ZFrEIEF T . MFHEE
L PRAE R LT, FRAEFIDBE R &5 R R R R, — ML
T, IR B DB ) 45 I B —— X N, (BN %, 3K
I EIR Al — 2848 € P B, ARRERMRE, B HikbE-—LE5 45
M7, KWEHCOE®H. Spring DataEE%ﬁ%UTﬁ—‘ljj 7
VX IR B R BB AT 2, DAEIRATA 3 2 1ikse, RKifn TR
7~ A B 5

% Personse — AN IE & BISEAAR, R KPerson——Xf B, 1E%H
IESPE I

@Entity
class Person {
QId
UUID id;
String firstname, lastname;
Address address;
QEntity
static class Address {
String zipCode, city, street;
}
}
lnt@ricee PersenReposiliteory Exiancs Regesiltery<eseseon, UULDE |
Collection<Person> findBylastname (String lastname) ;

}

(1) TAVEAGR [F Hd Sname M LB, Ni%/E 4 Ve?
HTFprojectionsf ), HSZRIKREZGW . AR FESH 14
B0, GEEREPEMER VLRI, .
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interface NamesOnly {
String getFirstname () ;
String getLastname () ;
}

Repository BRI SVEUNS, B IXAN G eegs SR

interface PersonRepository extends Repository<Person, UUID> ({
Collection<NamesOnly> findByLastname (String lastname) ;

}

fECtroller R BRI RAl IEF 4R . RELZIBTIIK)Z
A BNASNEHLHE YA QA R — A S SRS

(2) BWRERATXR, Flln:

interface PersonSummary {
String getFirstname() ;
String getLastname () ;
AddressSummary getAddress() ;
interface AddressSummary {
Sicacaline) EeiElCaliey () 7
}

(3) @alueFfISPELH 7 #F.

interface NamesOnly {

@Value ("#{target.firstname + ' ' + target.lastname}")
String getFullName () ;

PersonRepository B xR AL, XFESIR[F—Afirstnamefll
lastnameH N H R A ful IName 25 45

(4) XFSpel KIEFHISCRFIZA 1HIX L.
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@Component
class MyBean {
String getFullName (Person person) {
-/ HEXRIEH
}
}

interface NamesOnly {
@Value ("#{@myBean.getFullName (target) }")
String getFullName () ; ..

(5) & A L@ Spe 1 R sV B 7 7% BLH I 2 0 fE

interface NamesOnly {
@Value ("#{args[0] + ' ' + target.firstname + '!'}")
String getSalutation(String prefix) ;

(6) X r[ge A N4, HEeHinterface®? Dtor g ? H
SEWZRPARY, ATHE AT LLE X B EWIDtoSERIs, 75 EmiL 7B,
WATEBAEDtoR i FHget/set @RI . 5] 40:

class NamesOnlyDto {
private final String firstname, lastname;
RGN P WIRS
NamesOnlyDto (String firstname, String lastname) {
this.firstname = firstname;
this.lastname = lastname;

}

String getFirstname () {
return this.firstname;

}

String getLastname () {
return this.lastname;

}

(7) Z¥r8haSprojections. iz, B PIRIEAF PSS 1E
SR BIAF B ES . 7T LA PersonReposi toryfil— @ A24L, 15
.
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interface PersonRepository extends Repository<Person, UUID> {
Collection<T> findByLastname (String lastname, Class<T> type);
}

/M AT LR class RABNASR R MR 7 B 45 REE &

volid someMethod (PersonRepository people) {
/1A 2T, HEEMIESE entity (Person.class) #WHITE]
Collection<Person> aggregates =
people.findByLastname ("Matthews", Person.class);
/ /I RABAAOR A FR, H 2R € Dto W]
Collection<NamesOnlyDto> aggregates =

people. findByLastname ("Matthews", NamesOnlyDto.class) ;
}

ProjectionsHIN 7tk R EZ 1, WRERFKIF A, LA
FIEOURE A SEA R 35, AR TURKI RERIE
LEES

3.7 SEIRINEIEA

iH T QueryExecutorMethodInterceptoriX PN RHIIEACHS, FRATA
WX AN T MethodInterceptorfz I d. W2l E 2 — 71k
A akes, 24— Repository I8 7L (B
findByEmailAndLastname /7)) #EEHE, Adviced:@izs =1t HEE
1S F AT se AT MethodInterceptorfinvoke i IXFEFRAT
A NS AEE IR VESEIAT BT HAT H At 148 1

%t FQueryExecutorMethodInterceptor i, it E AU IEA
fEinvoke VA, TR 1EE B G2
QueryExecutorMethodInterceptor (RepositoryInformation T,

Object customImplementation, Object target)H',
F EL B — B R

for (Method method : queryMethods) {
// 1] lookupStrategy, %% Repository #1 F{5iE#] Query
RepositoryQueryquery=lookupStrategy.resolveQuery (method, repositoryInformation,
factory, namedQueries); invokelisteners(query);
CUIEEILES et (maithesl, GuEEy) g

}
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XA S RATI AT AR 2R 2 BAR R s3T5 v,
BHEZS, RiPartTree, BE | EEMFEIEZ .

—EMTE, TUEEERES-S.

Spring FactoryBeantCl
f ay

Spring Beanff 5k BB £ ﬁ
e
(IrRI

FEBEONGREKII
AREEAEN

FRE
>t | QueryLgbkupStrategy mosi%rﬂu-w
| HiCreateQu MR,
JpREREER I | il
s pnoReamn AbstractQueryLoolupStrategy s e
positoryF: =5,
,;!a;éﬁr&msmﬁ:\ CreateQueryLookupstrategy| e
—_— PartTrecspaQuery
Ipaquent ot \)‘
?‘: DeclaredQueryLookupStrategy T
[parre] [owan] 0 [7an ]
— —_— —_— —
— = =
PP p———— AEABHREN
SHIER, RUKTLH FisRepositon 180
TSR FREARAREAE

K 3-3
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AT
TR EITRE

“BHIZK, ETER; LEz&, BTEREL;

P
@Param
@N ullal bI

Modlfyl

4-1

AR E VRV A BTk, BINERE RS A R4

4.1 @Queryith®
4.1.1 EERED

Jodl — T IRVE R LR

60
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public @interface Query {

/**

* F55E JPQL & WTHEN). (nativeQuery=true HIHE, &JFAR SOL B
i/

String value() default "";

/*‘k

* 5% count [¥] JPQL HA), WIRAHE &R query BB,
* (nativeQuery=true &, ZEAER SQL &)

w ff

Slitiealiae) clemmaeOuiEEy () cEitapllie Wi

/**

* MRS T Bk count, —EBRIARIHT

A/

Siicicaline] @eitiic e @eiaern () claiEemille Wi
J*

* BRIARE false, R value HRFRBEN Sl A
*/

boolean nativeQuery () default false;
/o *

* AR A query AT, SURME—T.
*UURAERE, BRI A B

* {SdomainClass}.${queryMethodName }

W

String name () default "";

/*

* A LUFRE—AS count [¥] query &5, WAZUEME—I.
WA E, BRI AR BRI

* {$domainClass}.${queryMethodName}.count
)/

String countName () default "";

}

4.1.2 @Queryfi%

15 FH iy 44 00 N SEAR R IR & — P S v, /b E AR
IRAER . — A 7R EI0eQuery B HvaluefinativeQuery fE . i
I B A JPQLE WA —ANFAL,  5i7& a8 3 BB 5k A vE VA B S

o

[nBi4. 11 78— ANEf#AEReposi tory KA ) /72 Lo
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public interface UserRepository extends JpaRepository<User,
@Query ("select u from User u where u.emailAddress = ?1")
User findByEmailAddress (String emailAddress) ;

Long> {

[ 4. 2) Like?rif], JFEE firstname e HEhI0_E% 5+
i)

public interface UserRepository extends JpaRepository<User,

Long> {
@Query ("select u from User u where u.firstname like %?21")
List<User> findByFirstnameEndsWith (String firstname) ;
}
. N 2\
(o4, 31 H4&H JR45SqQL.
public interface UserRepository extends JpaRepository<User, Long> {

@Query (value = "SELECT * FROM USERS WHERE EMAIL ADDRESS = ?1", nativeQuery

= true)

User findByEmailAddress (String emailAddress) ;

i

nativeQuery ~ & # A £Sort iy 54 14,

[7~f]4. 4] nativeQueryHFF IS R 5L, THIXA&Z BN
KK

public interface UserRepository extends JpaRepository<User,
@Query (value =
= true)

Long> {
Tgplleet  fEcm USEE imite waere filrdgic meme=72I1", @EitilveluEEy

List<UserInfoEntity> findByFirstName (String firstName, Sort sort);

[7=f14. 5] nativeQueryHEF i IEMI 5%
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@Query(value = "select * from user info where first name=?1 order by 22",
nativeQuery = true)

List<UserInfoEntity> findByFirstName (String firstName, String sort);

/ /YR 1ast_name REIREENFERSL, FREANRITERL

repository.findByFirstName ("jackzhang","last name");

4.1.3 @QueryHEF

@ueryEJPQL N AESEIIHEF, B i PageRequestEi & H % H
SortZE#B AT LA,

FEFE R S5 v s B A FH 1) i 2 75 25 S A L i 1) B DL
fic, XEWREEMNFEMET AT EES % XE2—1
state field path expression JPQLZE X, JEHSortHiXt% Hr—uk
REIE 1 PR 2R

[ ~4514.6) Sort and JpaSortH{# .

public interface UserRepository extends JpaRepository<User, Long> {
@Query("select u from User u where u.lastname like ?21%")
List<User> findByAndSort (String lastname, Sort sort);

@Query ("select u.id, LENGTH(u.firstname) as fn len from User u where u.lastname
like 21%")

List<Object[]> findByAsArrayAndSort (String lastname, Sort sort);
}

/LT ) 5%

EERE tilmelEanelSert (Vilennilster" , nen Sert (Viilrgtnene™) ) ¢

repeol. findByAndSert (M stark®, new Sort ('LENGTH (firstname ) )5e
repeltiindByAincSor =t angaEyc R aS e n s i (REN G IENEEafre s Eriamey) R B
repo.findByAsArrayAndSort ("bolton",new Sort ("fn_len"));

4.1.4 @Querys3m

(R4, 71 B HPageXt Rixiiiic 1, ZA E & HPageableff]
SEHLSEEI AT
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public interface UserRepository extends JpaRepository<User, Long> {
@Query (value = "select u from User u where u.lastname = ?1")
Page<User> findBylLastname (String lastname, Pageable pageable) ;

/ /R S
repository.findByFirstName ("jackzhang",new PageRequest(l,10)) ;

L4, 81 S EAZSQL (LAIMySQL A 14y T S HHnfl, {HiE
SRS AR AT

import org.springframework.data.jpa.repository.Query;

publicinterfaceUserRepositoryextends JpaRepository<UserInfoEntity, Integer>,
JpaSpecificationExecutor<UserInfoEntity> {
tQueey (velus = Yeeleee * iffdom teer tlnite wheis Eilesic neme=3l /7 deeeEeloled;
*/", countQuery = "select count (*) from user info where first name=?1", nativeQuery
= true)
Page<UserInfoEntity> findByFirstName (String firstName, Pageable pageable) ;
}
/IRAERSE
return userRepository.findByFirstName ("jackzhang",
new PageRequest (1,10, Sort.Direction.DESC,"last name"));
//ATEIE KA sql
select * from user info where first name=? /* #pageable# */ order by last name

desc limit 2, 2

ia

ER/* #pageable# *X/uLiNA . A REE KA T AL XA M
o BI—FFLINTEAAATERNTH T X, FHH» A,

4.2 @ParamBi%

FONTHOL T, SHCEETINY 48 AL B iliEa) bR . XESAH
TIEXN A B EE T R . N T RJGX AN, fRe] LA e
ParamiE 15 i€ A ZH BAR A FR, I E S804 T E %
Fo
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[nl4. 9 RIESHEEAT &

import org.springframework.data.jpa.repository.Query;

public interface UserRepository extends JpaRepository<User, Long> ({
@Query("select u from User u where u.firstname = :firstname or u.lastname

= :lastname")

User findByLastnameOrFirstname (@Param("lastname") String lastname,
@QParam ("firstname") String firstname);

}

4.3 SpELFRETAIZIF

{ESpring Data JPA 1.4VLlJ5, ZFF{E@uery fi FSpELRIA
(TR RN & .
SpEL HF A R A-1 AT/

k4-1 SpELZH® L&

LTEZ fERAAR flid
F 4 ¥ 52 ) Repository H 214 A AT entityName.
. . A PR A BE AT K
entityName select x from #{#entityName} x (1) W5 LT @Bntity VAR, EL3 LR M4
(2) WRBE S BRI LRI 4 R

LB, FATEERE A i ARIE

@Entity ("User")
public class User {
@Id
@Generatedvalue
Long 1id;
String lastname;

}

public interface UserRepository extends JpaRepository<User, Long> ({
@Query ("select u from #{#entityName} u where u.lastname = ?1")

List<User> findByLastname (String lastname) ;

IX/NSpELI SCRFELRGE A H %€ X WRepository, WRMEEH—i@
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FH f¥JRepositoryfEH, A4 A LR XA Rk oAb .

@MappedSuperclass
public abstract class AbstractMappedType {

String attribute;

}
@Entity
public class ConcreteType extends AbstractMappedType {

}

@NoRepositoryBean

public interface MappedTypeRepository<T extends AbstractMappedType>

extends Repository<T, Long> ({
QQuery ("select t from #{#entityName} t where t.attribute = ?21")
List<T> findAllByAttribute (String attribute) ;

}

public interface ConcreteRepository

extends MappedTypeRepository<ConcreteType> {

MappedTypeRepository/E N— N AHKIRLZE, HHIRepository
Al PAgkA e, i ConcreteRepositoryHi4TfindAl1ByAttribute /s
VERIBHE AT S5 R T -

select t from ConcreteType t where t.attribute = 2?1

4.4 @ModifyinglEMBEia

sz e/ LULE

elellile Einteiciiace Machlitying
/IR E T — R, EAEA] clearAutomatically=true, #i<skl#E hibernate [fj—
WAL, ARER—LOPTER—NNE, BEANXANNS, &R G %A BB 2 iR,
boolean clearAutomatically() default false;

}

A LB E@Modi fy ingIE M LB 5 ZE S HUNE Mupdate A



@Modifying
@Query ("update User u set u.firstname = ?1 where u.lastname = ?2")
int setFixedFirstnameFor (String firstname, String lastname);

{7 B b A o R ekl g S R ) R Tt AT DL B F 2SS B I R A i@
Hlsave. iHHE =P V%, /& HE XRepository, fliH
EntityManager>K#E4T B B4 .

I =t
Xof WM R AR A B SCHF T
interface UserRepository extends Repository<User, Long> {
void deleteByRolelId(long roleld) ;
@Modifying
@Query ("delete from User u where user.role.id = ?1")

void deleteInBulkByRoleId (long roleld);
}

AR T — R EEE TERER (S WESE) , B
@Modifyingfl@Queryid:fiE .

4.5 @QueryHints

AR ZHH FE L FFHint QueryJiEyE, Al XM S i thiEcE
IH, B iz Euimk, TAEHRDHANEH. Spring Data
JPAIE A TARIF ISR, B R Sk — 26 B @ HintValuefd, HRAL
HQueryIVEH . A MIANEM 2 1 AEFIATE — T @ueryHints,
value®T £ @QueryHint .

RERF/IINE

public interface UserRepository extends Repository<User, Long> {
@QueryHints (value = {@QueryHint (name = "name", value = "value")},
forCounting = false)
Page<User> findByLastname (String lastname, Pageable pageable) ;
}

@QueryHintH ffJname & [&] € 7EKQueryHintsH 1Y), HEgflix §
. BETATE— TQueryHint sHYEAS:

67



package org.hibernate.jpa;

public class QueryHints {

/ /R FE AL AT W R IN IR IR, 22 A

public static final String SPEC HINT TIMEOUT = TIMEOUT JPA;
/1 SCFFERE ) comment ] hint $27R7E7%

public static final String HINT COMMENT = COMMENT;

//&Ek fetceh RN

public static final String HINT FETCH SIZE = FETCH SIZE;

/1 RBIVRGA?, TG —HEAH, AU

public static final String HINT CACHEABLE = CACHEABLE;
public static final String HINT CACHE REGION = CACHE REGION;
/2T KB

public static final String HINT READONLY = READ ONLY;

evlollile @icelitale Eilmell Shicwilie BIINIE CACEIT MODIE = CACHED MODID:
public static final String HINT FLUSH MODE = FLUSH MODE;
public static final String HINT NATIVE LOCKMODE = NATIVE LOCKMODE;
public static final String HINT FETCHGRAPH = FETCHGRAPH;
//HtE EntityGraph [KjPiFl{H FetchType.LAZY 8i# FetchType.EAGER
public static final String HINT LOADGRAPH = LOADGRAPH;

QueryHint{AX T f#— FEIT], —RENLEIZFEREAANH.

4.6 @ProcedureffEIENE DG

AT i @Procedure KA 4H— T JPART i A7 FE B S FF o

(1) @ProcedureyffZn |

public @interface Procedure {
/7 B PR BT R AE I R ) 44 BR
String value() default "";
/ /B PR LT A A R 1 A4 R
String procedureName () default "";
//1F EntityManager {445, NamedStoredProcedureQuery {# ]
String name () default "";

4 e S GhEZRS

String outputParameterName () default "";

(2) BROE —MMEA T FES Fpluslinout, A WNSEL
AN

CREATE PROCEDURE pluslinout (IN arg int, OUT res int)
BEGIN

SELECT (arg+1l0) into res;

END
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(3) f#i FH@NamedStoredProcedureQueriesiF K iH FH A gL
FEo XANIIE AL —NSE4K B .

@Entity @NamedStoredProcedureQuery (

name = "User.plusl",
procedureName = "pluslinout",
parameters = {
@StoredProcedureParameter (mode = ParameterMode.IN,
name = "arg", type = Integer.class),
@StoredProcedureParameter (mode = ParameterMode.OUT,
nzmEe = Yeegh, type = Inicsger.elaEs) )

public class User {

/ /X E— Procedure 5Z442K, w] LIk NamedStoredProcedureQueries ZEX MR I E X £
MG A TR 1 £ i)

}

PNiE-ITE

o HhtitAE{E B T 24 @NamedStoredProcedureQuery, F 4% %
—ANJPA% .

e procedureName 2 & fif it 4249 % F,

o name 2 JPAY T 4249 % F o

o 1¥ Jf{li£4@StoredProcedureParameter &k & X4 it i A24E JH 49
IN/OUT A~ % o

(4) HpasEd e Gt Reposi tory 5 AL R A

public interface MyUserRepository extends CrudRepository<User, Long> {
@Procedure ("pluslinout")

/BRI R ) 48
Integer explicitlyNamedPluslinout (Integer arg) ;

/B AR R 4
@Procedure (procedureName = "pluslinout")
Integer pluslinout (Integer arg):;

@Procedure (name = "User.pluslIO")

/1 B E I RN 4 7

Integer entityAnnotatedCustomNamedProcedurePluslIO (@Param("arg") Integer
arq);

B R

e @ProcedurefprocedureName 53X w4 /0 T BT

69



@NamedStoredProcedureQuery#JprocedureName.
e @Procedurefgname 53X o4 4 It Bt.@NamedStoredProcedureQuery

I name

e @Params /R IE Bt@StoredProcedureParameter /£ 8 & name &
%
X o

o BRE KRR LINIEEL: in only testHfifiTA212 B Zvoid,
in_and_out_test & i AL 4 MR EIString.

4.7 @NamedQueriesFizE X &if

4.7.1 &
R HUE XA — R

(1) fE@Entity NI hn@amedQueryiE X .

public @interface NamedQuery {

//query [IARK, B SEMR. ks

String name () ;

// HARE) TPQL A5 i iFik
String query() ;

THEGERE, query BMAMEHZTPQL. &S HHE ZRI SRR
Reok . ASEbrig st XA REnti ty MR NARAE, AT (E,
TR T AR St s, TAEPERDHES

(2) 52 #HX N A G @NamedNativeQuery. FE—FE, ME—A
—FERIE, query BLIHACE W RAESQLIES]), T IAESLARR B4 T .

4.7.2 RikEsfl

(1) S 5L ) 5 92
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@Entity
@NamedQuery (name="Customer.findByFirstName",

query = "select ¢ from Customer c where c.firstName = ?21")
public class Customer {
@Id

@GeneratedValue (strategy = GenerationType.AUTO)
private Long id;

private String firstName;

private String lastName;

(2) CustomerRepositoryH [ H 5V

Customer findByFirstName (String bauer) ;

(3) FHEMSIL:

Customer customer = repository.findByFirstName ("Bauer") ;

4.7.3 @NamedQuery, @QueryflHiZENE
1HRIRIEL

(1) Spring JPAR ML D, @Query > @NameQuery > HiE
E X AW o
(2) HEFFEHPIIED: 0Query > JiVEE A >

@NameQuery,

(3) A R AREA SRR BN KA E W
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855
@EntitysEfIEmE AT

THROREZNI A2 THEFWAE, ETHERRERNIRE
LB XA 46 R4t & - E B A R

— ZRHATE

I SessionFactory I EntityManager ‘ I Session

T \4 I
| I
i L 4 1
I SessionFactoryImplementor I EntityManagerFactory € EntityManagerlmpl € SessionImpl
7Y [ 7y ‘
: I
I
L4
a

£ SessionFactorylmpl £ EntityManagerFactoryImpl

K 5-1

AREEFEA 4 javax. persistence T IHIFIEntity H B BV
A FE 2 S P FE A SR EEXS Java Ry A ZE AR T k.

5.1 javax.persistencetfR/M4B

HEARSpring Data JPACLZFE AN HHE FI A E R 28R 47 1,
ZIE R THRCEEA, HRANBONTIRZ R, JPA (JavaFF AMEAPT)
SEAFE N 55 SR TR F SRR IR . B BN T WA i XN TH ) - iE
JavaXf g (POJO) YERN—ANSEAR, DLW 543 ¢ RS ikigfit—%&
FrifE. BRI, javax. persistence T [H ) H LeyE il £ WAL XL T
), DMET b E & TAERCR .
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(1) javax. persistencefi Thibernate—jpa—k*. jartl B, 7
PLiBd Intellij IdealImavenddifd H M — Fmaven ki, ]
PAFHS$ mvn dependency:trees#r, ln:

com.jackzhang.example:quick start:jar:0.0.1-SNAPSHOT

+- org.springframework.boot:spring-boot-starter-data-jpa:jar:1.5.8.RELEASE

| +- org.hibernate:hibernate-core:jar:5.0.12.Final

I +-
org.hibernate.javax.persistence:hibernate-jpa-2.l-api:jar:1.0.0.Final

| +- org.hibernate:hibernate-entitymanager:jar:5.0.12.Final

(2) WidIntellij IdealfiDiagram3BEH — T ILBLHLK A e8¢
%, K527,

I SessionFactory I EntityManager I Session
T r *

! + E

I SessionFactoryImplementor I EntityManagerFactory £ EntityManagerlmpl [ € SessionImpl ‘
/ /N
A [ ¥ |
[ i
‘ i i
€ SessionFactorylmpl £ EntityManagerFactoryImpl

I EntityTransaction I Transaction
A N
. T
i
I
e
€ TransactionImpl

K 5-2

(3) E5-3%7R V JPARISRINZ IR G, B OIMPARE o

Entity
|

“ U
>
Presistence ——
e

Database

K 5-3
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FZ5-14IR T HANE FR 22 1 B Hot .

#5-1 JPAXRBE LM I TET

by A

EntityManagerFactory |1~ EntityManager [J T.) 2%, QI B LA EntityManager SZ/1

EntityManager —MED, R ARG, TARRBERAUT A SE 4

Entity SEASRFFAEN R, RAFBEEI R P )il

EntityTransaction 5 EntityManager & — X — 1 X R . % T & — > EntityManager, #1F /& th
EntityTransaction 2 4E K]

Persistence AL E AT k3R I EntityManagerFactory 5451

Query A A JPA (LN R SEIL,  RE IR AT S ARHER S RN B

B3R BSRANE TH FAF i SRR BB B — Ml sk, BT A
BRI B O S AR K A7t B8 e b, e AT RES Rt T
BBV S5 T, i R U 2 g S A

NEBATEZS 4 NEEnt ity BIEH HRTEM, X T HARRA
T BIRTEME, UGS B PO RN B AT E A

5.2 EH&iFEF
HEARVEMAFE@Entity. @Table. @Id. @IdClass.

@GeneratedValue. @Basic. @Transient. @Column. @Temporal.
@Enumerated. @Lob.

5.2.1 @Entity

JeE P Bloghyontl, Hrh SARHIBCE W T
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@Entity

@Table (name = "user blog", schema = "test")

public class UserBlogEntity {
@Id
@Column (name = "id", nullable = false)
@Generatedvalue (strategy = GenerationType.IDENTITY)

private Integer id;

@Column (name = "title", nullable = true, length = 200)
private String title;

@Basic

(el (mame = “erzete usEE delt, mullzldle = ErbE)

prlveite LhcesEr ciestelsereliolp

@Basic

@Column (name = "blog content", nullable = true, length = -1)
@Lob

PicleitE Siticing loleeiComit@iaic ]

@Basic (fetch = FetchType.LAZY)

@Column (name = "image", nullable = true)

@Lob

private byte[] image;

@Basic

@Column (name = "create time", nullable = true)

@Temporal (TemporalType.TIMESTAMP)
private Date createTime;

@Basic

@Column (name = "create date", nullable true)

@Temporal (TemporalType.DATE)
private Date createDate;
@Transient

PIELVEILE Sitiilng EiemslEnmicsamnole

@Entity € X W GO 2 BN TPAR BRI SAR, K LS 2148 2 1%L
i E R

public @interface Entity {
[/, BROAEIESARSRIN A T, A JRE—

String name () default "";

5.2.2 @Table

@Tablefs EHIEFENIR A -
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public @interface Table {
/IR, ATk, WMRAHE, REGWAEEARRA TN ERSL
String name () default ""

/ /WK catalog, Wik
String catalog() default ""

/ /WK FT{EN] schema, Tk
String schema() default "";

/I MEPEAR, R QBERI IR A, BRUAAHE

UniqueConstraint[] uniqueConstraints () default { };

/&G, RAGERNN A, BT E

Index[] indexes () default {};

5.2.3 @Id

QI dyE S M Fe i) o8, — Sk B e 20—

5.2.4 @IdClass
@TdClassHI AT G 8 .

(1) Y5

public Q@interface IdClass {
//ERA ERE 2

Class value () ;

ENFF & B, Zme bl M LREK,

o Wi HSerializabletE

o LINA BKINEpublic AR A ML T ik

o /7% ZequalshrhashCode 77 ik, equalsZyix F T HI¥F A%t
%R L HE, EntityMangeri@ i find 7 ik k& KEntityhf £ 4%
Eequal s R EME KR89, AP, RA XN Fnamedfn
emai | 1A% 248 B 3B — /N 08 F 2 Etrue, & MR E
false, hashCode 7 iki& & Y AT XF 0995 AL | 4 px 09
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hashCode#8 ) 89 BE R AR/ N84T, H kT At 7440
(2)  H:

O B & UserBlogl Bk & i createUserIdfititle,
1 —AUserBlogKeyH)2E . UserBlogKey. classAURE I :

import java.io.Serializable;
public class UserBlogKey implements Serializable ({
private String title;
PrlveitE IncEcEr CreetElUFeelc.y
public UserBlogKey () {
}
public UserBlogKey (String title, Integer createUserId) ({
this.title = title;

this.createUserId = createUserId;

..... //get set JFiLWE

@ UserBlogEntity. javaZfNeksl: SRS 7R E M
@IdClassyFfiR, EH FEfSneld,

@Entity
@rciole (mems = "usee lologh, schems = Yeesic™)
@IdClass (value = UserBlogKey.class)
public class UserBlogEntity {
@Column (name = "id", nullable = false)

private Integer id;

@Id

@Column (name = "title", nullable = true, length = 200)
prElveitE Sitiilne Eilielle g

@Id

@Column (name = "create user id", nullable = true)

private Integer createUserId;

...... /AR R I3 A

(3 UserBlogRepositoryH HIcgshun | :

public interface UserBlogRepository extends
JpaRepository<UserBlogEntity,UserBlogKey>{
}
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@ A R %

QRequestMapping (path = "/blog/{title}/{createUserId}")

@ResponseBody

public UserBlogEntity showBlogs (@PathVariable (value = "createUserId") Integer
createUserId, @PathVariable ("title") String title) {

return userBlogRepository.findOne (new UserBlogKey (title,createUserId)) ;

5.2.5 @GeneratedValue

@GeneratedValue N FH#A: ok Bg, 1a0.

public @interface GeneratedValue {
/1T [PEE SR
GenerationType strategy() default AUTO;

//WiE Sequences A Td, H LI Orcale ¥R TD AN, FHERA
@SequenceGenerator f#ff]
String generator () default "";

GenerationType—3L4H LA F4/MHE :

public enum GenerationType {

/R AT, HESE AR E A A b, AT SR T DU S 5 T RS A
TABLE,

/B FRA A, e @SequenceGenerator VEMRIRERFSIA, MySOL ASTHFIXFITT X
SEQUENCE,

/ /KRB IO EHK, T MySOL B
D EIN Y

//JPA HENEREE G, BN
AUTO

5.2.6 @Basic

@Basic @ M 2 BB s R ) F B . an SR seiR i) 7B
KA, BRAEIA@Basic,
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public @interface Basic {
/ /W%, EAGER (BRIN) ASZBUNZL, LAZY IEiRhn#g (LAZY FENHAEKFB LD
FetchType fetch() default EAGER;
[/, WEEATBRETLY null, BL true

boolean optional () default true;

5.2.7 @Transient

@TransientRoniZ @ MEIFAR— > B B3R 1) B, 8w
R AEN:, HeBasic/FIAH . JPABRSTAICHRE 26 ) I 2L B

5.2.8 @Column

@ColumniE 1% J& M X B B 2 A i) 51 42

public @interface Column {
/BRI RININ A WG, WURA G T B SRR A

String name () default ""
[/ RETMHE—, BRI flase, Wik

boolean unique () default false

/T BIRF R avrat. Wik, B true

boolean nullable () default true;

//PAT insert FAERIRHMRZHEEWFE, BN true, A&

boolean insertable () default true;

//PAT update FIBHEE B AT B, A true, Ak
boolean updatable () default true;

/] RIS BT A e 1) SE R 2 T

String columnDefinition() default ""

/BRI B RE, Wik, BRIN255
e llemeitl () ceiamlie 2554

5.29 @Temporal
@Temporal F K15 B DateJS Y i) J& 14 W B 21 5% BOkS BE ) - B o

(1) @Temporal (TemporalType. DATE) Bti N HH // date (RAH
HED
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(2) @Temporal (TemporalType. TIME) &N HHEA/ time (KA
A

(3) @Temporal (TemporalType. TIMESTAMP) Btisf >y H #H // date
time CHH+EFTE])

5.2.10 @Enumerated
@numerated{RIF A, HEHZEMSTenumMZS R 7B,

(1) FHiF:

public @interface Enumerated {

/[ BOASWREIR 2R, BRIAE ORDINAL (HL2$ 7B FAR)
EnumType value() default ORDINAL;

}

public enum EnumType {
/ /RS M B ) R b
ORDINAL,

/ /W M2 ) Name

STRING

(2) FHl¥:

/AR, P

public enum Gender {
MAIL ("53f&™), FMAIL ("ZLP");
private String value;
private Gender (String value) ({

this.value = value;

}

}

//9kZ@Enumerated [ EiEYI T

@Entity

@Table (name = "tb user")

public class User implements Serializable {
@Enumerated (EnumType . STRING)
@Column (name = "user gender")
private Gender gender;
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XA N SR EE, 209 2 L B EMATL/FVATL, TiAE “5
7/ “Aetk” . I IRATH@Enumerated (EnumType. ORDINAL) , F-4
TR £ e L ELAZ0, 1o (HESEha TAEH, ABWUHET xR,
PRI o Mz BL I 1 JB A A = AN BT G 1, tn S — Ay, BT
WMmis 7

5.2.11 @Lob

@Lob  RfJ& TR WSS REHE 2 SCHRF ORI RERA,  SCRFLL R RIS
I SR ) 7 B

(1) Clob (Character Large Ojects) ZRH K FZLFERAY,
java. sql. Clob. Character[]. char[]fIStringl&#% Mt} ~Clob
zj“l;‘{o

(2) Blob (Binary Large Objects) ZRAYFZEFATIM,
java. sql. Blob. Byte[]. byte[JFISZH J Serializable$Z LAY
B4 L B B 1ob2 Y

(3) Clob. Blobdi HIWAZHIFCR, —MKELE
@Basic (fetch=FetchType. LAZY) ¥ FH % B N IEIR INEL .

5.2.12 NAEREMECSER

@SqlResultSetMapping. @EntityResult. @ColumnResult®A] PAFC
£ @NamedNativeQuery— & A, (HAZSZER T/EH AN BUXFERLE .

N HEE A F R
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@NamedNativeQueries ({
@NamedNativeQuery (name = "getUsers",
query = "select 1d, username, usertype fromt xfw operator orderbyiddesec",
resultSetMapping = "usersMap")

1)
@SglResultSetMappings ({

@SglResultSetMapping (name = "usersMap",
entities = {},
columns = {

@ColumnResult (name = "id"),

@ColumnResult (name="username"),
@ColumnResult (name="usertype")
})
})
@Entity
@Table (name = "operator")

public class Operator ({

5.3 XEAKHRIERE

R RIEMAFE@JoinColumn. @neToOne. @neToMany
@ManyToOne. @ anyToMany. @JoinTable. @0rderBy.

5.3.1 @JoinColumnig X IMEXERAYFER TR

(1) PSR TEVEL T -

public @interface JoinColumn {

/BRI B4 hIE
String name() default "";

[ ARSEARY) B4, AEDME, BRIAEARSK ID
String referencedColumnName () default "";
/1M B AT ME—
boolean unique() default false;

/1IN B R VTN A

boolean nullable () default true;

/ /A5 R B — R

boolean insertable() default true;
/A B SR

boolean updatable() default true;

82



(2) H¥E: @JoinColumn = EHt4@0neToOne. @anyToOne-
@neToMany— &, MR A R Y.

(3) @JoinColumnsiE X ZNFBHIRELK R

5.3.2 @OneToOnexXBEXXKFE

(1) PEIIEFEMN T -

public @interface OneToOne ({

[/ RFEbREAR, JEIE, BT B R
Clegs teuegetamiclicy () cEtaule weoilel,lasss
//cascade ZRHkHRAE M

. CascadeType.PERSIST ZHtHrzt

. CascadeType.REMOVE 2 BEMHIR

. CascadeType.REFRESH ZHERIHT
. CascadeType.MERGE ZEAEE

. CascadeType.ALL JUIfi4=ik

- BUA, RERRAS AR

CascadeType[] cascade() default {};

/ /B E RO, EAGER (LRI /LAZY (SER k)

FetchType fetch () default EAGER;

[ BRI AE

lererellezin eoriened () eEitalle EEpeE g

/I RERRFZPAMELES, AERI, — R TH A AE €

/IR R RRYEY Ty A4 BRI IR, ety AIAE I & T 440y Bt AT At A 5
AMNEECERE, (1) mappedBy AnfE5Q@JoinColumn B# @JoinTable [AIR#f]. (2) mappedBy [H{EHETE
57 F SEAA HL T ) B T AN e P B AR SEAR BN R A - B s — 7 BCE T @JoinColumn
5 #@JoinTable JEMRINE LN 7 BLA TR

Siiciealiae) mErseEeisyy () c@itsilliz WY

/1 RBLEE MR, I CascadeType.REMOVE HBUR—FF, HERLE T MRy i —Fhigt< B 3h gk

Gl ECHERT= CORNNI MRS

il 3

boolean orphanRemoval () default false;

(2) FH#:: @neToOneFEEALA@JoinColumn—&fFH . E&E:
A DA R 5B, WRIPLRECE —77, 7 EMSErE KT E

[R5, 1) ik — T RAE— R 1. Department B PN 2 U1
s
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@OneToOne
@JoinColumn (name="employee id",referencedColumnName="id")

private Employee employeeAttribute = new Employee () ;

i

emp loyee id#5 49 £ Department L@ a9 F K,
referencedColumnName="id" 45 #9 2 Emp | oyee & E & &9 F £,

R FEXN m B, EmployeelJNAEUT -

@OneToOne (mappedBy="employeeAttribute")

private Department department;

IR AT LLAE FmappedBy,  F1F IR & —FERH:

@OneToOne
@JoinColumn (name="1id", referencedColumnName="employee id")

private Department department;

5.3.3 @OneToManyg5@ManyToOne3XHx3k
E3

@OneToMany 5 @anyToOne B] LAHXAFAE, A RAFE—F
(1) @neToManyyfA%iEyEUI T ;
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public @interface OneToMany {

Class targetEntity() default void.class;

//cascade ZHEFEVEGHE: (CascadeType.PERSIST, CascadeType.REMOVE,
CascadeType.REFRESH, CascadeType.MERGE, CascadeType.ALL), IR AHE, BiIALREAST
HATART 5% 1)

CascadeType[] cascade () default {};

/ /BRI, EAGER (SLEIINER) /LAZY (ZERINE)

FetchType fetch() default LAZY;

/I RBRELEY, BRI . R RARREY T A BB E IR

String mappedBy () default "";

/1 RAHWEMIEE, Rl CascadeType.REMOVE R —FF, BCE T PR b i —Fht & 5 30 2 Br

boolean orphanRemoval () default false;

}
public @interface ManyToOne {

Class targetEntity() default void.class;

CascadeType[] cascade () default {};

FetchType fetch() default EAGER;

boolean optional () default true;

@lanyToOne 5 OneToMany VRIS FE A X 1], 74k <s .

(2) fFHRM, 2ifeJoinColumnfic &% FH A4 A 2.

@Entity

@Table (name="user")

public class User implements Serializable({

@OneToMany (cascade=CascadeType.ALL, fetch=FetchType.LAZY, mappedBy="user")

private Set<role> setRole;
@Entity
QTable (name="role")
public class Role {
@ManyToOne (cascade=CascadeType.ALL, fetch=FetchType.EAGER)

@JoinColumn (name="user id")//user id FEff Ao
pirlveltE USEe ugeE)

5.3.4 @OrderByXEXEiRIHER
— & F@OneToMany — /¥ FH »

(1) PEIIEIEMN T
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@Target ({METHOD, FIELD})
QRetention (RUNTIME)

pulsllilel Ealniceicitcics OrclerEtly |

/**
* BHTIT RS AT
* orelzmloyy lilges i= erde@dsy liecm [[,ozcEEboy iiEcm] =
* ercEiloyy iiEEmg i= [[preperty or tisldl meme] [ASC | DESC]
* T FBOTRUE SRR, AT LOR R B, BRI ASC,
*/

Sicizaing vellue () eEitamlc g

(2) FHERH:

QEntity
@Table (name="user")
public class User implements Serializable({
@0OneToMany (cascade=CascadeType.ALL, fetch=FetchType.LAZY, mappedBy="user")
@OrderBy ("role name DESC")
private Set<role> setRole;

5.3.5 @JoinTablexXEt%(EE

WRX RGN R ZAE — AR R R AT, 5ta H 2
@JoinTable, —fFl1@anyToMany— &2 f# A .

(1) PEESIEIEMN T

public Q@interface JoinTable ({
/1 HIRISRER R R KA
String name () default "";
/ /3] catalog
String catalog() default "";
/ /3 schema

String schema () default "";

/] FEERR I B

JoinColumn|[] joinColumns () default {}:

/1 BRI e S B

JoinColumn[] inverseJoinColumns () default {};

(2) flRBBlogMTagZ X LK FR, P REEKARR
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blog tag relation, RHAHFWNEMblog idflitag id, HB-ABlogsk
PR B SR T

@Entity

public class Blog{
@ManyToMany

@JoinTable (
name="blog tag relation",

joinColumns=@JoinColumn (name="blog id",referencedColumnName="1id"),

inverseJoinColumn=@JoinColumn (name="tag id",referencedColumnName="1id")
private List<Tag> tags = new ArrayList<Tag>();
)

5.3.6 @ManyToManyxXExXH

(1) PEIIEIEAN T

public @interface ManyToMany {
Class targetEntity () default void.class;
CascadeType[] cascade() default {};
FetchType fetch() default LAZY;
String mappedBy () default "";

@ManyToMany®/~ 2 %f %, Fl@0neToOne. @ManyToOne—FEH, 4 H
]y XA 257 B AEMR A R R, RBESEMREZ AEGHEE
1 H

(2) Bl — NPT 2 M e%E, — D&t U]
EZ MR L, BlogMTagile X £ KA.
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NENCESSES
REntity
public class Blog{
@Id
@Column (name = "id")
private Integer id;
@ManyToMany (cascade=CascadeType .ALL)
QJoinTable (
name="blog tag relation",
joinColumns=@JoinColumn (name="blog id",referencedColumnName="1d"),

inverseJoinColumn=@JoinColumn (name="tag id", referencedColumnName="1id")

private List<Tag> tags = new Arraylist<Tag>();

@Entity
public class BlogTagRelation({
@Column (name = "blog id")
private Integer blogId;
@Column (name = "tag id")
prrivaite IatEcee taellels

@Entity
public class Tag{
@Id
@Column (name = "id")

private Integer id;

P SLEDNES
@Entity
pulellie elzgs Bilewe |
@ManyToMany (cascade=CascadeType .ALL)
@JoinTable (
memE="1elere] e mElleneiomt
joinColumns=@JoinColumn (name="blog id",referencedColumnName="id"),

inverseJoinColumn=@JoinColumn (name="tag id", referencedColumnName="1id")
private List<Tag> tags = new Arraylist<Tag>();
}
@Entity
public class Tag{
@ManyToMany (mappedBy="BlogTagRelation")
private List<Blog> blogs = new ArrayList<Blog> () ;

i
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BlogTagRelation ¥ ] X Jx X & & blog_tag_relationit & 495
R

5.4 Left join, Inner join5@EntityGraph

5.4.1 Left join5lInner join

B fF FH@ManyToMany. @anyToOne. @)neToMany. @0OneToOne <k
KR, FetchType/E AR BLAZYS ZEAGER. SQLEL IFE AT A
fzse H— 2k EREMAING FRE WAL . XFERRCR — KL
KR, A3 AN SHATNF145SAL.

BAEMEFRAIFEH2|Left JoinB{#F Inner JoinKIEmRR, H
REIE I @Query M) JQPLIEVASEIL, JEIRA TR 2] H)Criteria APTHLA]
DL %], Spring Data JPARN T R m &R, SIANT
EntityGraphfME&, v LA YN+ 25 SQLI A) 2

5.4.2 @EntityGraph

JPA 2. 1#EH R HJ@EntityGraph. @amedEntityGraphH 42 &E
WRE, REFHLAE DL TNHIZESQLIM AR . 3 75 B RL At kA, st
— A, @amedEntityGraphfic B fE@Entity LA, TM@EntityGraphfid
B {ERepository I EW VA Bl . FRATKRE— T L6,

(1) SefEEntity B E X @NamedEntityGraph, HAM#EIAA, H
H1, @amedAttributeNode®] AH £, Al IH —
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@NamedEntityGraph (name = "UserInfoEntity.addressEntityList", attributeNodes =

@NamedAttributeNode ("addressEntityList"),
@NamedAttributeNode ("userBlogEntityList") })
@Entity (name = "UserInfoEntity")
Erzigle (agme = Mogee nEeY , Feh@ns, = MEEEiE)
public class UserInfoEntity implements Serializable {
@Id
@Column (name = "id", nullable = false)
private Integer id;
@OneToOne (optional = false)

@JoinColumn (referencedColumnName = "id", name = "address_id",nullable=

private UserReceivingAddressEntity addressEntityList;

@OneToMany
tIedmCe lumm (meme = "ersate veer i, reifcrencedCo lummiEnes = "isl™)

private List<UserBlogEntity> userBlogEntityList;

false)

(2) RFEELAEEN T EIN@EntityGraphyEfERIr], Hrvalue

Bt A& @amedEnt ityGraph™ f\)Name ., SZ|FC & U1 :

publicinterfaceUserRepositoryextends JpaRepository<UserInfoEntity, Integer>{

@Ooverride
@EntityGraph (value = "UserInfoEntity.addressEntityList")
List<UserInfoEntity> findAll () ;

5.5 XFXREEFIHIN—Ln

(D rANEREAEREATER L, EAREAget 1k
B, ARERH, BB BAANER, ERIFEREBCA H .
(2) FrA ORI A& SCHF L TR SRR e R IEC A, AR AR 55

s« JSONFF B4 BB 45 FH X m) v fide 2 7= AL JEAE A
FEEAL—IR, 3 H@Jsonlgnore.

NN

(3) FEPTERIRCEW T, £ BT E L AMER T 1.

@mappedBy {8 FH 75 BE = .
(4) BEMR LR GRK, @EUCEEIESR, & TeER.
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(5) AFRRECCAMECE, @JoinClumn B[ ffJname.
referencedColumnNamefCE &2 B 2N —FER, BRAESFHFIE, LR
PEFT BN H SR A SQLASR %2

(6) M EXELICIRIC AR AN WK K EHRAER B, 84k
B, BRI AR R TR ERAR, XA LD
H A A TE
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B85
BRzERERS

BT AT ESFT AL, HA1E KISpring Data JPAZ
Hibernate#9JPAR) — Kk & % fodt B H —HATAKINIE, #H1FH#EH
WRE, ENETH O E, Hibernateid k&9 K KA T vA-F
LR PTAaay 5, AR REEARRE AR — 1], EAFEHILE
KT, LT LURBATE, T ERBARMBEFT BTN, AADTIE
I, EATAE R REMAFREANTRL., THhEB—L, 0TI &
V&N —2Spring Data JPARILME A aod7r, HiEZ K4 F
1% ] L HLORMAE 22 ¥T 8 & & F 30 £ % A9 3 5
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565
JpaRepository} FRi¥f

WEHERA, RELAHNAB N T RHHET TELT .,

£ 5
— i
c ExampleMatcher
]
1
”7) © - Example > 1 - Predicate
reates T 1 AN/ ARA TN AN NN A
i }1 1 :
,,,,,, ‘ !
! «reat
1 |
I mmmemeell] 1P e e e e e
4 (] - A T S S S
————————————— | )
QueryByExampleExecutor ! c QueryByExamplePredicateBuilder I Specification
| ! = + x
L 411 ””””””” !
IpaRepository c ExampleSpecification JpaSpecificationExecutor
\ A A
! I

lecreptes|
77777777777777777777777777777 1 I 1
I I |

1 || I I 1
€ = SimpleJpaRepository

K 6-1

AR FEIRATFEA 4 JpaRepostioryd R Jiik: T B.i N FH 37 5

AN PR A FR A R 2 I N T 3 5%

6.1 JpaRepositoryf\¢8

MJIpaRepository a1, #&Spring Datadil H X} JPASZHI

HIE e 597 € . JpaRepository4s B 4kK
PagingAndSortingRepository$% 1, s&%FXTJPAFI AR, 24t
flush() . saveAndFlush(). deleteInBatch(). deleteAllInBatch()
ST BRI, AR T L R E IR TS, SR
2 PJUMLIE B HORIER R . ABMN=FHAH—T:
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(1) QueryByExampleExecutor
(2) JpaSpecificationExecutor

(3) HiE XResponse

6.2 QueryByExampleExecutorf{£H

ol (QBE) &—FMH P K EEAR, HA TR
M. ERnrshdaiftld, FAATFERSOEFRAMMAER. N
UMLEI Y, a]PAE 4k & JpaRepositoryi Hm, HBHHAE 1 “%
%7 FATE W2 7%, A WSpring DatafIFIRAC &N 1 QBERZ
Spring JPARIIEARTHAEE T, 4K QueryByExampleExecutor 4k &
JpaRepository#i & X LeF AT 2

6.2.1 QueryByExampleExecutori¥{Hfit &

QueryByExampleExecutor ] J5Hd

public interface QueryByExampleExecutor<T> ({

/7R S AR AR
<S extends T> S findOne (Example<S> example) ;
/7R S A R 5
<S extends T> Iterable<S> findAll (Example<S> example) ;
/ARYEN S AR %, BAHY

<S extends T> Iterable<S> findAll (Example<S> example, Sort sort);
//RRAEN S T AR — A 5, AR A4 T

<S extends T> Page<S> findAll (Example<S> example, Pageable pageable) ;
[ /ARGEN S A A, IR RS A R AN

<S extends T> long count (Example<S> example) ;

/ /AR S W TR A4S S A AR S

<S extends T> boolean exists (Example<S> example) ;

}

Bt LAERA T Examp L e A _E it o] DLE AR A 'S B9 FHVEAIAPT T .
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public class Example<T> {
@NonNull
private final T probe;
@NonNull

private final ExampleMatcher matcher;
public static <T> Example<T> of (T probe) {

return new Example (probe, ExampleMatcher.matching())

}

elgllile Shiesizilel <> Eyenolles<i>: @it (I jereplos, MremollEliEitencE nelicencs)) |
return new Example (probe, matcher);

FATMNIERS G 0] DA HExample = EALE =30 N & -

o Probe: XA EFEAFHMBITLWEIREREL, PRk
A3t X, L,

e ExampleMatcher: ExampleMatcher # & T 4/ I e 4% & 5 & a9
EERAN, CTAE EREALZATH . L3R, e RAHE, A
ZINEY .

e Example: Exampled 14t A=ExampleMatcher k. & B T 4] &
18] .

6.2.2 QueryByExampleExecutorfi{st Rl
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/ /O W A H R 5

Customer customer = new Customer () ;
customer.setName ("Jack") ;
customer.setAddress (" L") ;

// BIEEUUERSR, BDandnl {3 A A 2k 14
ExampleMatcher matcher = ExampleMatcher.matching() //MZEXI%
.withMatcher ("name", GenericPropertyMatchers.startsWith()) //#:4%H
“IFGR T HE 77 2 A 1
.withIgnorePaths ("focus"); //ZWgJEtk: REIE. ROYRIEARRA, FE M
/ /g e

Example<Customer> ex = Example.of (customer, matcher);

/&

List<Customer> ls = dao.findAll (ex) ;

A ST S
for (Customer bo:ls)

{
System.out.println (bo.getName ()) ;

}

B, X “S2f]” #): Example<Customer> ex =
Example. of (customer, matcher) : FA1E ], ExampleXf %, H
customerMmatcherL[FEIE, UM, AT/ KA —LE
e

(1) Probe: SEARX R, fEHRFAAMELZEH ETableX) B 38X}
R, — N GREREEFER P —K123%, W B HCustomer X 4.
TEREE W RS, — DA RARF S E WK R “HUE” #
e W BEEWEE “Jack” WIE, SLARX R A BEAEE KA
g “Jack” .

(2) ExampleMatcher: ULECZS, T RAULHAD “SEAX R B, *
N VAT “SeARXS G g AR JBHATEW, BEARERRE Al
HR7, MR T AEENNE., , EAWE x)” g, Bk
ZUL X SRR S, N SRR T DRI LR XA AW
R, W EFIH: withMatcher (“name”,
GenericPropertyMatchers. startsWith()) .

(3) Example: SEBIXTR, RMZEEMERFM . HSLAxT
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% (AHFAHE MULE s (Eilg7z LA,

PR “so el , AN, R — M TR
BEHIH M) ZCustomer ¥ %, B2 — NCustomer X %, #id—
NIAE B PXT ZAE T, ERAX A AH UGS B % .

6.2.3 QueryByExampleExecutorf{5=a sk

(1) ZFpshasaE. RISCRram BN E E o,
HPANRBT ZAPERAE, PRI AR “Hik” BRI T
H, WU BRI TIEgE, WORWARAE, B 2NX e %
o XENFISEHLE, M AR FCustomer X I, Kraddress/&
VEAE BB N R AR 26 A HE B B ynul 1,

(2) ASCFRFLPERA A RIASCHRI IS for (B KiE
&, PrardiEast, #Efif— 2 Mand GFH) #E#&. W

firstname = ?0 or (firstname = ?1 and lastname = ?2).

(3) NCFFARFE B UG /AL 8/ 45 R/ 18 W 22k X VT FE AN HAh
PERRREFULEC . AR, N —DEIATILEEREME (. 24
name) , SHEEAEAN—DEUERME, WLLCustomer N, ZEAH)
gk X7 P, U7 XA RAHE AR R R SR R
Customer X} & FnamefEVEH, £XHT “@:44” FLEBRAEFXA—
AL PR RN B, B INERINAE AN I Y8 E . IR H T IXAN R
Hil, A LA WIMESCRR, A5 0 A v AN B ) B N S I 25
P NN R ZaddTine, FEAEN “FHIRE R A “ S5 RES
[B]” PR SRAAE, XA & 77 B A ME AL, BT DU /5
VRSSO B

6.2.4 ExampleMatcheri¥f#
1 . [FRSRFE
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public class ExampleMatcher ({
NullHandler nullHandler;
StringMatcher defaultStringMatcher; //ERiA
boolean defaultIgnoreCase; //ZRINAK/NEZBE TR
PropertySpecifiers propertySpecifiers; //&BMHEEdih=
Set<String> ignoredPaths; //ZI&EMH¥|H
//Null fHACPEDG N, B MIETE, BATAIERA Z S
NullHandler nullHandler;
/ /PR RIERC DT X A AAE T VA T LA tHERIAE DEFAULT (BRIA, ZCRIF EXACT) , EXACT (AH5)
StringMatcher defaultStringMatcher;
/1 &R ER s A, BRI TGRR R 2 K
PiegperitySioeeil tileis preprritySpEeil et
/B JEMES IR, BTG
Set<String> ignoredPaths;
/1 RANE BIE T 3 BRIAAS B
loe@llecin GlEtaulic lcneiEeCzEeE s
@Wither (AccessLevel .PRIVATE) MatchMode mode;
/AL PR BRIARIE
private ExampleMatcher () {
this (NullHandler.IGNORE, StringMatcher.DEFAULT, new PropertySpecifiers(),
Collections.<String>emptySet (), false,
MatchMode.ALL) ;
}
//Example [{ERINILE 7 =
public static ExampleMatcher matching ()
return matchingAll () ;
}
public static ExampleMatcher matchingAll () {
return new ExampleMatcher () .withMode (MatchMode.ALL) ;

2 . XERBIES

(1) nullHandler: Nul [{EACFRE A, MM, H24mlik
i

e INCLUDE (#,4%)
e |IGNORE (Z-%%)

PRUVE N FA I SEARST Sorh, — AN EEE (GRED ANul 1,
FRESSEEE. 4%k Ti{E & INCLUDER, £rihsE5dE, &
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VLECHHE R iz BAE R Nul LIiE K 45 NIGNORE(H, R~

(2) defaultStringMatcher: BRINFRFERULEC T2, &K
A, H6NT]IEE:

o DEFAULT (2kiA, #EFREXACT)
o EXACT (48%)

o STARTING (FF45IEEe)

e ENDING (%5 R IEHL)

o CONTAINING (&L4-, AEHIEEL)
e REGEX (N % ik X))

ZECEN A A R B IEA R, BRARZEME
propertySpecifiers i BpiE X H S VLHS 5 2.

(3) defaultlgnoreCase: EFRINK/INGZBSTT, A/RA, HE
HNfalsel, BIAZEE, KAAESE. ZEEXTE A F RS E
A3, BrAEizJE Mt fEpropertySpecifiers 1 HMUE X H T 2GR /D
57550

(4) propertySpecifiers: FEMERFETMITIN, ik 7 &1
JEYERME X ER TR, BANER TP EEIN TR BEA.
FRABIUEL T A KN 2. By, 38R e
XMW, B AW T U, A TR RE X (W FAF R ILAC
7720, WK ExampleMatcherH & I EGNE, B B4R
defaultStringMatcherflldefaultIgnoreCaseI{H.

(5) ignoredPaths: ZHEJEMFIER, ZEEPEEASE SR
IE

3 . FiyRIthrEsfl
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FAF R VLA IR 6 -1 s

R6-1 A EH A

FREBCRAR Xf[z JPOL BB 5%

Default& A~ 2% KNG firstname=?1

Exact& ZHg K /NE LOWER(firstname) = LOWER(?1)
Staring& 2% K /N5 LOWER(firstname) like LOWER(?0)+'%'
Ending& A Z0E KNS firstname like '%'+?1

Containing A Z0% KNG firstname like '%'+?1+'%'

6.2.5 QueryByExampleExecutorf{E 1= &L
FraY{ER

1. [ERGR

] — AP S S A FOR BB I EIOT R, 1
ARHEOBEA DA AW W RNERRE RS, AR RIEZBETT {8
o

2 . EfMEAPERINEESENEE

BHFMHRRREWNT o —fkHE, ZA&ERT. FMHE
SRR 4 (WiCustomer X %) RAF-AE, AHXTTRIH, HulmE Nt )€
SAERS, FFANAAXT R BT, WAENE, BHAREESRIME. &
W77 U UL AL #¥Exampl eMatchers KRR, O R L, FE%
JERIR A

(1) Nul MERJAEE . S5 FAHEINULT, 2N = 2 X A
RLUEAFAENE, AT 2 2 VU BC B R rh iz v BUE 2Nu L L id =K ?

Nul MEAREE T BRIAMERZIGNORE CZIS) , BRI 26 FE Jynull
i, 2 RS, — ok SRR XA T s L . BT

100



BT B R R b B M nul 1AIE 3%, R{E 13 A INCLUDE, 1X
B, XTAFESSERPEM, #BOI N2 2S5 %
(ignoredPaths) H, 5 MJ< H LA A BIEHE 11K M

(2) FEARBMFAE ., % F Customer Xt & H 4 iage&int
B, Y EAMENZEHER, EERINZ0, Z2HEN, BRESYS
e ?

KT FEALIE AT 20 SRR R, 85 i ARG 2R
A, RARRRAR R, RO R T EASER, XA & i
A ERATRLE, M eI ZE5% (ignoredPaths) Hi,

(3) BMHHSRIEN. — LS, HHSDRIE, EH
RIS SIEIE? 7T LU RS R T2

ignoredPaths: HAAF-LL 7By B A (HEE e & 7 HARULECHL
m, HERAEignoredPathsH, e ZRSILFERAT, MMEALIES
e

(4 AFEFEFETT . FFEEAStringfd, wIAg “#h42”
SRSTRULAC, “dhhb” A BEAUMIULAS, anferficEl ?

BONCE MR ER S BOANGIEILECERE,, 2455 K H
PIRFERIULEC . A ZBE RN, ] DLl #0713 X Fh R L
Bc, DA RZHEMFMANTFE, Wk “FREEULET 7 8ol
CONTAINING C£4%, BERIVLAD) , X2 s HBE ol ST s
PR B e AW, ATCLE R E “ B YRR e AT 07 Sk 2
FR, W HEpropertySpecifiersHI{EEIA] .,

(5) K/NBILEC. AR ILECH , A KA Re s 22 KN,
A I A 2, e f s ?

defaultlgnoreCase: ZMEK/NGIIAR S A, MM Kbk
[f1o Bl anMySQLAE 2, BOA GRS, 7 BUZ CL4 Zg K/
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GH), FTURANERE ST, A ZMEH . WRMb 55 75 2 ™4 X 70 K
5, Al AR Bl e R A A JE 1 R S I

3 . SEfR(ERZRGIREE

(1) JoULHC 281 3
Fok: AMHLHER “WRA M, HE A SRENE .

YA BRI VLEC 280t ) LA & il o1, WIANTR ZE L e
o
/ / QIR R R S
Customer customer = new Customer () ;

customer.setAddress ("JHFEE B INTT") 5
customer.setFocus (true) ;

/ /B 54
Example<Customer> ex = Example.of (customer) ;

/)

List<Customer> 1ls = dao.findAll (ex) ;

(2) ZRFFAE

EOR: ARYEEEA . k. SVERMTEOI AW, RSN, Mk
FORIFARULAC .

Y XRBAGO, FEERSCRBON TR ILE T A, 5%
RN 2730, BiERr e BT B E . BISEIESRELE .
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// BIEA R AR R 5

Customer customer = new Customer () ;

customer.setName ("zhang") ;
customer.setAddress ("JAEHH") ;

customer.setRemark ("BB") ;

customer.setFocus (true) ; //E?fiﬁﬁ’ {E%K%'ﬁﬂﬂﬁ%ﬁ

//BIEEVCRC S, RO el A v
ExampleMatcher matcher = ExampleMatcher.matching() //fJ@XI%
.withStringMatcher (StringMatcher .CONTAINING) //MAFERINF4 EB VLD
Jra: BRI
.withIgnoreCase (true) //MARERINK/NG RN T : 2% KNG
JralichiviEicelace (YacklizesEt, CenerilcRropeEityMRItEnEES  Stauztsaic () )
/ /M HER A R UL RS 1 77 A
.withIgnorePaths ("focus"); //ZWEME: BEIVE. KA RIAKA, FIH

/ /s

Example<Customer> ex = Example.of (customer, matcher);

/75

List<Customer> 1ls = dao.findAll (ex);

(3) ZHEM
PR BWPTERBAER
V. FEHORZERE AR

/ /BT EE N B

CustomerType type = new CustomerType () ;

type.setCode ("01"); //4m'50L{REBLERF

Customer customer = new Customer () ;
customer.setCustomerType (type) ;

// QIR DCRC S, B Gn i A A A A

ExampleMatcher matcher = ExampleMatcher.matching() //MZEXI%

.withIgnorePaths ("focus"); //ZW&EME: BEEF. HRFEAZM,
/ /B 2 54
Example<Customer> ex = Example.of (customer, matcher);
/ /)

List<Customer> 1ls = dao.findAll (ex) ;

(4) A HNul 1{H

FOR: Mk Rnul 1%
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Yl FEBURSCE “Nul BB

// QAW A B B

Customer customer = new Customer () ;

[/ G EDCC A, R e] {5 A A vk 44
ExampleMatcher matcher = ExampleMatcher.matching() //FJEXNTZ

.withIncludeNullvValues () //MZE“"Null {Hab# 77 : M

.withIgnorePaths ("id", "name", "sex", "age", "focus", "addTime",
"remark", "customerType"); //%lﬂﬁ/ﬁ;ﬁﬂ)ﬁf
/ /B4
Example<Customer> ex = Example.of (customer, matcher);

// B
List<Customer> 1ls = dao.findAll (ex);

(5) BAATM TAETM R RZ G R “fBdil” (FAfHE
B, FTRLL. ) I JPA Criteriafzh&E Wl (0] LA E A 7
K, WHERERMY) . {B&QueryByExampleExecutorid &> IEH A4
AR E S AN BT B, AR, B 2 HARE, &
Fe A A 152 S ik QueryByExampleExecutor B H & 3 FHE R K, <14
INIRATHIH R 2%

6.2.6 QueryByExampleExecutorff/5I2

(D) FATELH LT E, e naDiagran I #E T
Mr, WE6-217~.

c ExampleMatcher

N
1
i

I Example > (@ = Predicate
C Ep‘e NN AN A AN
1! Nl
(. } I
S I - dcreate» |
= I
o |
I QueryByExampleExecutor ! | ! g QueryByExamplePredicateBuilder | | @ Specificatian
I
1 b R S —
1 I s !
' ! P 1 | v !
] 1 I 1
I . ! 1
IpaRepository i ¢ & ExampleSpecification { 1 . JpaSpecificationExecutor !
I
A A i A

1 I I
< SimpleJpaRepository

K 6-2
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(2) FATKB JpaSpecificationExecutor ) SLIHL &
SimpleJpaRepository. [fMSimpleJpaRepositorytsZH |
JpaSpecificationExecutor, T &mtA]HSpecificationfJ4FiE, 6
& T N EBZExampleSpecification, @i ExmaplestHl | —& T HE
FXPredicate ) #ad, #EMmSZIL | B ExampleQuery )i 5. W15
WATEH LBV, QueryByExampleExecutor?S3ATHEME 1 P A0 B,
#5: 1 JpaSpecificationExecutor B 5E X Response i L B A0 X
JpaSpecificationExecutor§ JE E .

(3) SimpleJpaRepositorySZHiZE i@ yEnd .

public class SimpleJpaRepository<T, ID extends Serializable>
implements JpaRepository<T, ID>, JpaSpecificationExecutor<T> {
private final EntityManager em;
public <S extends T> S findOne (Example<S> example) {
try {
return getQuery(new ExampleSpecification<S> (example),
example.getProbeType (), (Sort) null).getSingleResult () ;
} catch (NoResultException e) {
return null;
}
}
pProteatec €5 exitencls 1> Typecuery<s> gatluety (Spaelitication<s> goae, Clagg<ls>
domainClass, Sort sort) {
CriteriaBuilder builder = em.getCriteriaBuilder () ;
CriteriaQuery<S> query = builder.createQuery(domainClass) ;
Root<S> root = applySpecificationToCriteria (spec, domainClass, query):;
GIEEY S leeit (Eemoit)) ¢
if (sort != null) {
query.orderBy (toOrders (sort, root, builder)) ;
}
return applyRepositoryMethodMetadata (em.createQuery (query)) ;

6.3 JpaSpecificationExecutorfiFHH{ER

JpaSpecificationExecutors&JPA 2. 0f2HEHCriteria API, W]
DL T sh &4 Biquery. Spring Data JPASZ£fCriteria®rifi], #JLAR
A A, 2 CANAT AR A BB WPEAL T, v UG JPA
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OSTRCEN AN

6.3.1 JpaSpecificationExecutorf§{EH% %

JpaSpecificationExecutor JEiGH APT
pilsllie nEEiEiteeE JpESpEEililcait lenhEEuiteE<n> |

//HiHE Specification L&A BN
IS Eiind@nelfSpee it feat fon<l>N=pce)s:
/ /¥R Specification &) List 45
List<T> findAll (Specification<T> spec) ;

//HR3#E Specification &4, 43 AT
Page<T> findAll (Specification<T> spec, Pageable pageable);

//AR¥E Specification 4ff, wfFFiErigss R

Lalgc<T> ifilaelAIl (Specliilesionls> goee, SOrt Sewt) s

//#3E Specification &4k, TifjEE

long count (Specification<T> spec) ;

XA LR AR [ 8% Speci ficationdi HRE LAY,
Specificationf% I H g X T W —1N 7k
public interface Specification<T> ({

Predicate toPredicate (Root<T> root, CriteriaQuery<?> query, CriteriaBuilder
cb);

FrLLAI & H, JpaSpecificationExecutors24l*fCriteria API
1T T predicatebreEdt®, FHEATHEEE T iE T EntityManager )2 i) Fll
FRTT, BEfECriteria®E ifEA] T —1k,

6.3.2 Criteriall 2 SAIEENTEH

(1) Root<T>root: AR 7 ] LAE W FNEAE I SEARX RAUMR .
R SRR G EE e R 44, Aroot G 2 X kR B 7B . XA
i 2 JPQLAYSEAA 7B &« It B HPath<Y>get (String
attributeName) RIRTF A THAE ) FEL

(2) CriteriaQuery<?>query: fXF —"specificll =%}
%, EEEEEHSNES, . select. from. where. group
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by. order by%. CriteriaQueryXf 5 HXJ sk aliiix N A
Criteria®fiE(EH, fIHREEME, Bt F AMRO0THI 7. HHE
LA

CrilterilaQuegry<T> yaees (Prechlesite, , , Eegtrilcitilomns)

Cieltgrila@ueey<> geleet (Selegtilons? excancls T> selacti@n)

CriteriaQuery<T> having (Predicate... restrictions);

(3) CriteriaBuilder  ch: FSRMJEECritiaQuery I E 4% %
%, HSLHE A TR R AMA S, LLEERIPredicate BN
iR [El ) fa] §L ) Predicatesn

Predicate pl=cb.like (root.get (“name”) .as(String.class),
“&”+ugm.getName () +“%") ;

Predicate p2=cb.equal (root.get ("uuid") .as (Integer.class), ugm.getUuid()):;
Predicate p3=cb.gt (root.get ("age") .as (Integer.class), ugm.getlAge());

M H & Predicatesnfil:

Predicate p = cb.and(p3,cb.or(pl,p2)):

(4) SEhpzeds: FEIRATR I SE JpaSpecificationExecutor
WERAVRME T — DB DAL, XA, 7] UUEHRE
JPAIICriterialI T A /7%, HSZHinT L E T ArE k&g, HL
BrTAER, FEFENLE, MR —ERNMNSHLHEEHRE SR, £
NN B AERIEE, F—E 2 R, FATE T E R,
B R, AR T, .

o N MAHEFHAMHEA BT HEFAN—mEHE, ALK
#JPageab |ef=Sort B 7] ,

o Uit %M Flgroups Fhaving. sum. count3 P & 49SQL.F 4%
B B4R, AR AZ K A8 i SpecificationZ I T % 45
XA EAEGHD? RREKEG AT K LAF?

o L &M S HIEMEleft joinAeinner Joinkktk B4 49 0HiE,
HEMAA, RAABIHKEEGAE (view) RHEIE— =7
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6.3.3 JpaSpecificationExecutorfl

(1) HraEmA~sLik,

@Entity (name = "UserInfoEntity")

@Table (name = "user info", schema = "test")

public class UserInfoEntity implements Serializable {
@Id
@Column (name = "id", nullable = false)
private Integer id;
@Column (name = "first name", nullable = true, length = 100)
private String firstName;
@Column (name = "last name", nullable = true, length = 100)
private String lastName;
@Column (name = "telephone", nullable = true, length

100)

private String telephone;

@Collumni(name = ereate time!, S nullable =" truec)

private Date createTime;

@Column (name = "version", nullable = true)

private String version;

@OneToOne (optional = false, fetch = FetchType.EAGER)

@JoinColumn (referencedColumnName ="id",name = "address id",nullable=false)
@Fetch (FetchMode.JOIN)

private UserReceivingAddressEntity addressEntity;

QEntity

@Table (name = "user receiving address", schema = "test")

public class UserReceivingAddressEntity implements Serializable ({
@Id
@Column (name = "id", nullable = false)

PiElweite LnteEcee iels

ECollumni(mame ="t ser i dtyanuiialilie S = ailisie)

private Integer userId;

EColumg (meme = Yadkleess ey, mullzsle = tEus, Llemgtn = 500)
private String addressCity;

(2) UserRepositoryiE &4k & JpaSpecificationExecutor.

public interface UserRepository extends
JpaSpecificationExecutor<UserInfoEntity> {
}

(3) P Z UserInfoManager 5%,

108



@Component
public class UserInfoManager {
@Autowired
private UserRepository userRepository;
public Page<UserInfoEntity> findByCondition (UserInfoRequest
userParam, Pageable pageable) {
return userRepository.findAll ((root, query, cb) -> {
List<Predicate> predicates = new ArraylList<Predicate>();
if (StringUtils.isNoneBlank (userParam.getFirstName ())) {
//1iked [HEHISAF
predicates.add(cb.like(root.get ("firstName"), "$"+userParam.getFirstName () +"
5"))
}
if (StringUtils.isNoneBlank (userParam.getTelephone())) {
//equal HiJFM
predicates.add (cb.equal (root.get ("telephone") ,userParam.getTelephone())) ;
}

if (StringUtils.isNoneBlank (userParam.getVersion())) {
//greaterThan kT2 T4
predicates.add(cb.greaterThan (root.get ("version") ,userParam.getVersion())) ;
}
if
(userParam.getBeginCreateTime () !=null&&userParam.getEndCreateTime () !=null) {
7/ KR AN 1] R[] 25 A
predicates.add (cb.between (root.get ("createTime") ,userParam.getBeginCreateTime (
) yuserParam.getEndCreateTime ())) ;
}

if (StringUtils.isNotBlank (userParam.getAddressCity())) {
/R EW, RIH root [ join Jyik, IRIEICHPICHRRLMMN BT &M,

predicates.add(cb.equal (root.join ("addressEntityList") .get ("addressCity"),
iE@ BEieem)  eitAe cizessCiiey () ) ) g

}

return query.where (predicates.toArray (new
Predicate[predicates.size()])) .getRestriction () ;
}, pageable) ;

A DM gl 2 — o], SEBR TAREh ROZ R 7 # R X 5 v,
WA AR TR R LR

6.3.4 Specification T{ErhfY—LE]

iﬁi
il

PAVESLR TR &k, R Lm@s, fieHEs, &K
e AN A DL — S8 AN R 7 vENE, R ERATT SN —Fh ) AR,
PAM— LG . BT JpaSpecificationExecutor P EEg, A0
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—MSpecificationFactory. Java, W& T:

public final class SpecificationFactory {

/ * %
* BUMIAY, VTR R
=
public static Specification containsLike (String attribute, String value) {
igie bliginl ((1E001E,, CblEiay,; o)== @ls) il (eoreie « cfeit (e ratleieey) , M S ez < W) o
}
[ x*
* RTBRMESET value MERSA:
=Y

public static Specification equal (String attribute, Object value) {
return (root, query, cb) -> cb.equal (root.get (attribute),value);

}

/xx
* SREUNS I Je P (B BT E DX TR
=/
public static Specification isBetween (String attribute, int min, int max) {
return (root, query, cb) -> cb.between (root.get (attribute), min, max);

}

public static Specification isBetween (String attribute, double min, double
max) {

return (root, query, cb) -> cb.between(root.get (attribute), min, max);

}

public static Specification isBetween (String attribute, Date min, Date max) {

return (root, query, cb) -> cb.between (root.get (attribute), min, max);
}
/x*

* JE R ML AEA S in A i
“ )

public static Specification in(String attribute, Collection c) {
return (root, query, cb) ->root.get(attribute).in(c);

}

* EEEEAE KT ST Value FE# A
=

public static Specification greaterThan (String attribute, BigDecimal value)
EEituicn  (Feeit, euEry, ¢la) —>Elo,ereait@illnsim (et e@iE (Bt tiEloticE) ,wellbeE))
}

public static Specification greaterThan (String attribute, Long value) {
return (root, query, cb) ->cb.greaterThan (root.get (attribute),value) ;

A AR5 52 B CAE /5 B st AT AW 78
RN NE

userRepository.findAll (

SpecificationFactory.containsLike ("firstName",
userParam.getLastName () ),
pageable) ;
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it &SpecificationsfdifH, V& RHI2:

userRepository.findAll (Specifications.where (
SpecificationFactory.containsLike ("firstName",
userParam.getLastName () ))
.and (SpecificationFactory.greaterThan ("version",userParam.getVers
ion())), pageable):;

Specificationss&Spring Data JPAX{SpecificationHE &k
THEZE, BmALLIN T

pulslie @lags Seeeililczitilensl> tngleamsnics Seeseitlesiclenmis, Saeilallilzalsle {
prElveins itinsll SpEclitilcaitlom<T> FpEe ]
/IR, N AR where/not fiid Specifications X%,
private Specifications (Specification<T> spec) {
this.spec = spec;
}
/ /R where fS5HI] Predicate 44
public static <T> Specifications<T> where (Specification<T> spec) {
return new Specifications<T> (spec)
}
/ /6 not #£41f) Predicate
public static <T> Specifications<T> not (Specification<T> spec) {
return new Specifications<T>(new NegatedSpecification<T> (spec)) ;
}
//Specification ffj and xRES
public Specifications<T> and(Specification<T> other) {
return new Specifications<T>(new ComposedSpecification<T> (spec, other,

AND) ) ;
}
//Specification ffj or X REL
euisllic Spa@iliilesitlons<i> ©F (SPeeciliflcaticniTs oitlasie)
return new Specifications<T>(new ComposedSpecification<T> (spec, other,
OR) ) ;

6.3.5 JpaSpecificationExecutorsCIR/RIE

(1) FANE @ H &K T H, BRI INEDiagran_ L H
AT M, WE6-3fT 7.
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€ = ExampleMatcher

N

i

c Example

>

«create»

A

- ) |

i
I
]
1 = JpaRepository :
]
& 1

i

i
i
i

1 QueryByExampleExecutor ! c
i
i
i
i

> @ Predicate

QueryByExamplePredicateBuilder
|
i
I

JpaSpecificationExecutor

A

¢ © ExampleSpecification 1

:«create» |
1 i
1 i
| i

c SimpleJpaRepository

K 6-3

(2) SimpleJpaRepositorySZHl S H 1 B YR :

/*‘k
*P) £indOne A
B

public T findOne (Specification<T> spec) {

try {
return getQuery (spec,
} catch
return null;
}
}
/*

(Somne)
(NoResultException e) {

null) .getSingleResult () ;

* fi#H; Specification, FJH] EntityManager B3ZSZILEZ .

*/

[PIEQIEE@IEEC. <6 EritEnels > TyjeEelonEiay<s> getliiEey (Sereilitleaitien<ss §pee, Clags<E>

domainClass, Sort sort) {

CriteriaBuilder builder =

CriteriaQuery<S> query =
Root<3> rool =
query.select (root) ;
if (sort != null) {

query.orderBy (toOrders (sort,

}

applySpecificationToCriteria (spec,

em.getCriteriaBuilder () ;

builder.createQuery (domainClass) ;

domainClass, query);

root, builder));

return applyRepositoryMethodMetadata (em.createQuery (query)) ;

6.4 HEMNRepository

HF S5 T2Z 759, AR 22 L H S HRepository

),

Hoszmid b =,

AT AMEREAER T, Spring Data JPA

AT LRAR I SR VR IREE B H 22 X Repository, FHIRIRE & 54 K
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FANBE W IETTER . AR R RS Sy P by 2

(1) 4K JpaSpecificationExecutori@idCriteriaQuery)L-Fn]
CLSEIAE 28 T .

(2) HOBMA F: 4k K CrudRepository, JH 7 SZILZEA]
EntityManager#/ECriteria Query APIA]DASCZHUEAIZ 4,

6.4.1 EntityManagerj\43

XFEntityManager FATA L B FE AL AIRN, FIIEE F A IRAT
FALCL T LA 7RI AT

113



public interface EntityManager ({
[

AR AW SRR B
*/

public <T> T find(Class<T> entityClass, Object primaryKey) ;
/**
* 3fk JOPL JRIIETE
* @param glString a Java Persistence query string
i/
public Query createQuery (String glString) ;
/**
* FIH] CriteriaQuery REJE A
* @param criteriaQuery a criteria query object
i
public <T> TypedQuery<T> createQuery (CriteriaQuery<T> criteriaQuery);
/**
* FJF CriteriaUpdate Gl HFH 2T
* @param updateQuery a criteria update query object
Sy
public Query createQuery (CriteriaUpdate updateQuery) ;

/**
* FH] CriteriaDelete ARG A4
* @param deleteQuery a criteria delete query object
5y
public Query createQuery (CriteriaDelete deleteQuery);
/**
* R RAER SOL )G Ak, R A, SR, MHBREE
* (@param sglString a native SQL query string
Wy
public Query createNativeQuery (String sqglString) ;
/**
* FIHJEAE SOL Ay, fi5 ik [nlgh KR
v Epzicem SellSiceing g meitiye SO eiisey St
* (@param resultClass the class of the resulting instance(s)
A
public Query createNativeQuery (String sqlString, Class resultClass) ;

L7516, 1] X6 B 4% i) JE A= SQLIY) 2 i) .
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/ /B3 SOL ik
StringBuilder querySQL = new StringBuilder ("SELECT spu id AS spuld ,spu_name
AS spuName, ")
.append ("SUM (system price count) AS systemPriceCount,")
.append ("SUM (wechat applet view count) AS wechatAppletViewCount")
.append (" FROM report spu summary ");
//FH entityManager SZHL AT i)
Query query = entityManager.createNativeQuery (querySQL.toString() +
whereSQL.toString () + groupBy + orderBy.toString()):;
/715y
query.setFirstResult (custom.offset ()) .setMaxResults (custom.getPageSize()) ;
/1 G5 R4k
query.unwrap (SQLQuery.class) .setResultTransformer (Transformers.aliasToBean (
ReportSpuSummarySumBo.class) ) ;

/ /133 B IR M 45 2R

List<ReportSpuSummarySumBo> results = query.getResultList ()

/IR T 38 entityManager. createNativeQuery W& I /7 %, (HRAHER FIX M HIE,
TR BB AT e — T

[=f16.2]) find 72

entityManager.find (UserInfoEntity.class,1);

[7=f16. 31 JPQLAY X,

Query query = entityManager.createQuery ("SELECT c FROM Customer c");
List<Customer> result = query.getResultlList () ;

6.4.2 HEMNERepository
HATE € LK BRepository, FEHIN A P

o EANMBEORKIGEINT X, BEAW,
o NAMEBHMT T A Z X T No

M A B AT EntityManager, AT I T PRI SRIS )5
Ko

e il iT@PersistenceContextifif., i# itF@PersistenceContext
EMEAREAEntityManager £ AN GG F L £, XHEF R 6
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EntityManager# & & %% & ¥ 69EntityManager. 1 TR X R %
g, FTARMNIE AT g1z B XX FENE
EntityManager 5541,

o 2 ¥ @RepositorytF KeyiEATHE o, BT Mt 5 EKIF,

[7=f16. 41 BAFAH IReposi tory$ M SIS
@PersistenceContext %

(1) HEXFEEIRER T,

interface UserRepositoryCustom {
public User someCustomMethodFindById (Integer id):;

}

(2) HE A7 T RERI S o

public class UserRepositoryImpl implements UserRepositoryCustom {
@PersistenceContext //3kf3 entityManager ] F N
EntityManager entityManager;

public User someCustomMethod (Integer id) {

/ /PRI B E X Repository HISEHUUG L, HRYE id &if) User

et @i Eyiisingieisie , iEatniel (UsEeE € llaigE) , el 2

}
}

(3) BRI AHER, BB &EER JdbcTemplateksLHiZ

(4) XA 2 NUser RS 1], H & [F] It m] L2k AR
@Repository L T35,

interface UserRepository extends CrudRepository<User, Long>,
UserRepositoryCustom {
// Declare query methods here

}
(5) AP, B HUserRepositoryBIA] .
[7516. 51 & X —~A R fRepository$ O SEHZE, @it
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& 715385 EntityManager, 55 2 Javall iz bR . MR KE —
NITERIMBI A B ER IO, FRITERATITH. ZHEE
SAT RSB B E, RS e In— > a) 4z C ok /5 B L =247

(1) FEHEHILZEAT B @NoRepositoryBean,

@NoRepositoryBean
public interface MyRepository<T, ID extends Serializable>
extends PagingAndSortingRepository<T, ID> ({
void sharedCustomMethod (ID id) ;
}

(2) BUE, IREGEAAAE R L ik a1, AN
J&Repositoryf H LB SF A TIRE. # Tk, GBI & 1AM
AT E Ak R B DS R AR T SE . PR, R A i R AR
B H E XFERK.

public class MyRepositoryImpl<T, ID extends Serializable>
extends SimpleJpaRepository<T, ID> implements MyRepository<T, ID> {
private final EntityManager entityManager:;
public MyRepositoryImpl (JpaEntityInformation entityInformation,
EntityManager entityManager) {
super (entityInformation, entityManager);
// Keep the EntityManager around to used from the newly introduced methods.
this.entityManager = entityManager;
}
public void sharedCustomMethod (ID id) {
/7 R LT —FE, FESLDT IR, ATLAGE entityManager SEHL A CRIBUANT LR SCBLIZH .

i

GEAREEEREFI A6 ET) FAAE R GER LG E R,
e R A ER XA ZAMHEK, NEE—AEntitylnformation
m B4R T Ak e A s R AT £ (Blde, —/NEntityManager s —
MEHRE)
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(3) f#iF JavaConfight & H € ¥XMyRepositoryImpl{F N H AthiE
SRR sLE RS, BA 2R, BERA % KEEN
BIASRBZEM S RE

@Configuration
@EnableJpaRepositories (repositoryBaseClass = MyRepositoryImpl.class)
elags AgelicacieonConitlgiiraicien § -

6.4.3 SEfRTFRINAIAS

FESLPR TR, AWy M3 B 2 X Repositoryle, 23 KXK
HI AR LR B AL SRR AR R RN FH 201, 37— F3RATTR B 4L

1. ZEkFnS

Al DA 2 BT s A s s X, i RAHELR O A R H o X
Respository, HSHLIE4: Rl B8 &k hremove /718, XHEHLE
G — 4= R I MIBR . (HA2E— B2 H 2 MR M BR
Respository, b KK IARIEAFFdomaindlk 5518 45 2 e B8 FH b 32
TEPA],

2. SBEISHEEES
SimpleJpaRepositoryZki\SEIRAYAT R

X — M ARG O AR, SEIRFER AL E 8 X
RespositoryBfa],

3 . UUID5SID/YS:
B SE A AT S H X R, XA RN ZUUIDE H

W, TN R R LongZR A ID, IXBHMEIRATER AT LLE & L —A
FindByIDOrUUIDK)J&EZE LI v, F H E X HRespositoryfE 1 B
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4 . {EAQuerydsl

Spring Data JPAHMHIEFHIRA M 7 Querydsl JpaRepository, H
K FFQueryds AW 7. H{ATII AQueryds1 &, Springil
2 H a3 FATESimple JpaRepository ) SE L] 4 5]
Queryds]1JpaRepository ) SZHi

5 . ISEEFRN

T Spring Data JPAHETIHIquery methodEi# @queryyE A
Frah &S B WA, BATIEF N T 3h& %S fEnanager 834
service B[ o IXANEIE U1 R E X TR ATERAE, FEHANY S Io R
i), "] LUBSHE H E X Repository B CA MR SR A BEAE
SimpleJpaRepository H I IR Z U075 I BN SLIL 7%, SEbs TAE
Hb 2 U E service flimanager 1% —4%, X B HUE 48 KE A1,
B RFHIER XA HHAT) o SEHaT:
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!/ BA B o AR A s A BT o
public interface OrderRepositoryCustom {
Page<Order> findAllByCriteria (OrderCriteria criteria); // EX— il BIIEH
ft Repository Bilj5 ik, HRSEPRA R, XHEEA A E—A k.
}
public class OrderRepositoryImpl implements OrderRepositoryCustom {
@PersistenceContext

EntityManager entityManager;

/**
e Wi G RO RER T DR TS
=

public List<Order> findAllByCriteria (OrderCriteria criteria) {
/1 BREAHIR
final List<String> andConditions = new ArrayList<String>();
final Map<String, Object>bindParameters = new HashMap<String, Object> () ;
/1 BESHESENE B W&
it (@rdcerie geiclel()) = mull) |
siaelCenelliclens , celel (Yo ;e = &iecl) g

bindParameters.put ("id", criteria.getId())

if (!CollectionUtils.isEmpty(criteria.getStatusCodes())) {
andConditions.add ("o.status.code IN :statusCodes") ;

lolinElieziezmis EEiE S, pule (VEitatusCocas , @riiteiila cEicsitatcustoces () ) 2

if (andConditions.isEmpty()) {
return Collections.emptyList() s

}

/1 BB query
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Bzl ShiEweineiEbililclEe cuEEysitieine = meEly SicreiacsitalileiEe () 2
queryString.append ("SELECT o FROM Order o"):;
/] SRS
Iterator<String> andConditionsIt = andConditions.iterator () ;
if (andConditionsIt.hasNext()) {
queryString.append (" WHERE ") .append(andConditionsIt.next ()):;
}
while (andConditionsIt.hasNext ()) {
queryString.append (" AND ") .append(andConditionsIt.next());
}
/1 IR
queryString.append (" ORDER BY o.id");
// B typed query.
final TypedQuery<Order> findQuery = entityManager.createQuery (
queryString.toString (), Order.class):;
/] RESE
for (Map.Entry<String, Object> bindParameter : bindParameters
.entrySet ()) {
findQuery.setParameter (bindParameter.getKey (), bindParameter
.getvValue()) ;
}
//IRE T, AR
return findQuery.getResultList () ;

}
/bR  EL D ] T, KRBT IX A P, BRI B R s A T, T LA R 5B

6 . § BJpaSpecificationExecutor{EELEENN{/t 3

APA S AR 2 H o H L H i s, Sk R
AT RA RS R E R AR
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PageRequest pr = new PageRequest (page - 1, rows, Direction.DESC, "id");
Page pageData = memberDao.findAll (new Specification() {
@Override
public Predicate toPredicate(Root root, CriteriaQuery query,
CrzaliceraapiRiiblilcEE @o) |
List<Predicate> predicates = new ArrayList<>();
if (isNotEmpty (userName)) {
predicates.add (cb.like (root.get ("userName"), "%" + userName +
s )
}

if (isNotEmpty (realName)) {
erzEehlcEitEs ekl (o, Lills (teei s eEiE (MeeallNema) , Va5 ceellizme 5

"%") ) ,.
}
if (isNotEmpty (telephone)) {

predicates.add (cb.equal (root.get ("userName"), telephone));

}

query.where (predicates.toArray (new Predicate([0]))
return null;

}
}, pr):

M T B R ER, BT PSR R RCR

Page pageData = userDao.findAll (new MySpecification<User> () .and (
Cnd.like ("userName", userName),
Cnd.like("realName", realName),
Cnd.eq("telephone", telephone)

) s (Wael) . jer) 7

W XSpring Mve LUK HIE, wf DU 3 — SR H A m A
) B B2 E 35 FHand 1 erMethodArgumentResolver i, =40 H 3
AFR UL RCAE R . FRATTAT LA a0 FACRE EAT S5, I8 LI ik A
W, MBS R LM E NS, R ESDILRER SA R, a0 hs:
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@Override
public Predicate toPredicate (Root<T> root, CriteriaQuery<?> cqg,
CriteriaBuilder cb) {
Predicate restrictions = cb.and(getAndPredicates (root, cb));
restrictions = cb.and(restrictions, getOrPredicates (root, cb)):;
el mEcEERY (cetlrcers (fopiE, €9)) 7
return restrictions;
}
plelliel WiySieeeilitleeicien einel (Cnel,; ; o comehiciems) |
Feiz (Ciael comcbicilieon § comnchliticma) |
andConditions.add(condition) ;
}
return this;
}
public MySpecification or (Collection<Cnd> conditions) {
ereComehlcilons celeAlL (Eenehliciloms) 7
IEEEDEn  (ElaE 2
}
public MySpecification desc(String property) {
this.orders.add (Order.desc (property)) ;
return S Ethi s
}
public MySpecification asc(String property) {
this.orders.add (Order.asc (property)) ;
return this;
}
private Predicate getAndPredicates (Root<T> root, CriteriaBuilder cb) {

Predicate restrictions = cb.conjunction () ;

for (Cnd condition : andConditions) {
if (condition == null) {
continue;

}
Path<?> path = this.getPath(root, condition.property) :;
if (path == null) {
continue;
}
switch (condition.operator) ({
case eq:
if (condition.value != null) ({
if (String.class.isAssignableFrom(path.getJavaType()) &&
cemehlic 1em , wellule dnsitamesent Sieeine) |
if (! ((String) condition.value).isEmpty()) {
restrictions = cb.and (restrictions, cb.equal (path,

condition.value)) ;
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}
} else {
restrictions = cb.and(restrictions, cb.equal (path,

condition.value)) ;

}
break;
case ge:
if (Number.class.isAssignableFrom (path.getJavaType()) &&
condition.value instanceof Number) {
restrictions = cb.and(restrictions, cb.ge ((Path<Number>)
path, (Number) condition.value));
}
break;
case gt:
if (Number.class.isAssignableFrom (path.getJavaType()) &&
condition.value instanceof Number) {
restrictions = cb.and(restrictions, cb.gt ((Path<Number>)
path, (Number) condition.value));
}
break;
case 1lt:
if (Number.class.isAssignableFrom (path.getJavaType()) &&
condition.value instanceof Number) ({
restrictions = cb.and(restrictions, cb.lt ((Path<Number>)
path, (Number) condition.value));

}

break;
case ne:
if (condition.value != null) {
if (String.class.isAssignableFrom(path.getJavaType()) &&
condition.value instanceof String && ! ((String) condition.value) .isEmpty()) {
restrictions = cb.and (restrictions, cb.notEqual (path,
ceondittlionttvialfucH NN
} else {
restrictions = cb.and(restrictions, cb.notEqual (path,
condition.value)) ;
}
}
break;

case isNotNull:

restrictions = cb.and(restrictions, path.isNotNull()) ;

break;
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}
EEIEDIEN EEEC L EE LemE g
}
private Predicate getOrPredicates (Root<T> root, CriteriaBuilder cb) {
// MR Need TODO
return null;
}
private List<javax.persistence.criteria.Order> getOrders (Root<T> root,
CriteriaBuilder cb) {
List<javax.persistence.criteria.Order> orderList = new ArrayList<>();
if (root == null || CollectionUtils.isEmpty (orders)) {
return orderList;

}

for (Order order : orders) {
if (order == null) {
continue;

}
String property = order.getProperty():;
Sort.Direction direction = order.getDirection();
Path<?> path = this.getPath (root, property):;
if (path == null || direction == null) {
continue;
}
switch (direction) {
caSEeNASE:
orderList.add(cb.asc (path));
break;
CEEE DIESIC]
orderlList.add (cb.desc(path));

break;

}
ez ©@relErlhil e 2
}
/**
* 3RHY Path

*

* @param path Path
* @param propertyPath J&MHii%
* @return Path
&
private <X> Path<X> getPath (Path<?> path, String propertyPath) {
if (path == null || StringUtils.isEmpty (propertyPath)) {
return (Path<X>) path;
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5

e (M = W),

/**

= Ao

L

gt(" > "),

/**

N

o/

Lig (™ € ™),

/**

* XFHT

*/

ge(" >= "),

/**

* ANh Null

Y

isNotNull (" is not NULL ");

Operator (String operator) {
this.operator = operator;

}

private String operator;

7 . RUAIRSQLEERLF

52 BRI T SIEHRSQLAF T 58, AT LAZ G thub L E
TFUETTH . RSQL (RESTful Service Query Language) f&Feed Item
Query Language (FIQL) HEHEE, & —HMRESTIul RS HIEMIES
X BEBAUEHrsql-jpaksLiEk, EMKifirsql-parser KMEHTRSQLE
5, IR KT 5 BIRSQLER X 2 JPARISpecification. mavenfHihl:
R

<dependency>
<groupIld>com.github.tennaito</groupId>
Letiliagtlcrsell=1pes/AuritiliEaciLe>
<version>2.0.2</version>

</dependency>

Github X A4HbhE https://github. com/tennaito/rsql-jpa.
REST EM— MU R 22T, Spring Data JPARJSZILIL & AEH 4T
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. AR AESSFHARE I

fEcbriz i, A FILEH BB E XTSRS, 3K

B E6-4Fr 7

> & Predicate

A
1 | I ;
Specification
ANANAAR I
i e &Y . —
[
e b T T ! ll
i
I ! ! 1 ! ! oy
| & & ExampleSpecification | | @ = JpaSpecificationExecutor © - SpecificationFactory H "; Specifications I = JpaRepository
™ ~ i r'y P
} | wcreat

1 EntityManager

/‘h
1

i =
Lo I ]
€ = SimpleJpaRepository

K 6-4
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BTE
Spring Data JPARYY &

WRLER, R, EHAIKTE!
—%F

i Pageable I InitializingBean
I |
E I
< = AbstractPageRequest € = AuditingHandler
c PageRequest c QPageRequest c IsNewAwareAuditingHandler
1 = ConfigurableObject
C Sort i
- I AuditorAware
1 age ’J L‘ 7y
4 | € = AuditingEntityListener
1 c  JpaSort € % Order !
| -
: 2 ¢ = MyAuditorAwarelmpl
c Pagelmpl \—‘
€ ‘= JpaOrder

K 7-1

Kz FEANPSpring Data JPAR)—LLy REH 4, HAEH HE,

AT T 3 e AR SR AR ) UHEFEE

7.1 AuditingRHEHEHFiF

AuditingBH i k2 #H iF S % . SpringfLT5 2 AME T8 BAT]

B VAR Z BATT B R TT 5, BAESERRA)L S RSt

H, B SRER IR KA e T EC A AR TR B Y, R4
B, JF HAELRIRAT T i id k4 /E H & . Spring Data JPA
NFAVRME 7 THDIRE R SR S, $ROE AR T TR XA R
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@CreatedBy: AN F 4369,
@CreatedDate: &Za98tIa],
@LastModifiedBy: 5/ E4Ra9H F .
@LastModifiedDate: = /& — K152 ita],

7.1.1 Auditingt{IEe S
1 . UserCustomerEntity BEHRAIS %

@Entity
@Table (name = "user customer", schema = "test", catalog = "")
@EntityListeners (AuditingEntityListener.class)
public class UserCustomerEntity {
@Id
@Column (name = "id", nullable = false)
@GeneratedValue (strategy = GenerationType.IDENTITY)
private Integer id;
@CreatedDate
@Column (name = "create time", nullable = true)
piEilvEiEE DEite EresielimeE g
@CreatedBy
@Column (name = "create user id", nullable = true)
private Integer createUserId;
@LastModifiedBy
@Column (name = "last modified user_id", nullable = true)
private Integer lastModifiedUserId;
@LastModifiedDate
@Column (name = "last modified time", nullable = true)
private Date lastModifiedTime;
@Column (name = "customer name", nullable = true, length = 50)
private String customerName;
@Column (name = "customer email", nullable = true, length = 50)

private String customerEmail;

@Ent ity SR A 3RATT 7 BN i

(1) AN )7 Bas n o
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@CreatedBy,
@CreatedDate,
@LastModifiedBy,
@LastModifiedDate {Ffi#,

(2) Hhn
@EntityListeners (AuditingEntityListener. class).

2 . SCIAuditorAwarelEO&%5iFJPAYEIRYE
PRt
public class MyAuditorAware implements AuditorAware<Integer> {

/**

* Returns the current auditor of the application.

* @return the current auditor
X
@Override
public Integer getCurrentAuditor () {
// FMor: WORIAVERT spring [ Security, IATTEFE LN R J7 vk ) Al R4S 24 I
KIS ID.
// Authentication authentication =

SecurityContextHolder.getContext () .getAuthentication () ;

// if (authentication == null || 'authentication.isAuthenticated()) {
// return null;

// }

7 return ((LoginUserInfo)

authentication.getPrincipal ()) .getUser () .getId() ;

/73 =Rl request BHENEF session HHHL
SemllctREUES EAEERESsSMs e avilc ERECUESEATEIlECSH=
(ServletRequestAttributes)RequestContextHolder.getRequestAttributes () ;
ieEcblian  (IhaliEEeEs))
servletRequestAttributes.getRequest () .getSession () .getAttribute ("userId") ;
}

MAuditorAware RIS U0 .

public interface AuditorAware<T> {

T getCurrentAuditor();

JH I SeHlAudi torAwaredE ) getCurrentAudi tor () J7yEE Uf JPA
METRI P 2. B ETZE TR, AEESE T PR ECE ILH
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Jiik:

e if iTSecurityi,
il it Request I,

3 . @3 @EnableJpaAuditing;¥EHEJPARY

AuditingljJgg

il Jd@EnableJpaAuditingyEfEH jH JPARAudi tingDj e, FFH &
Yr W FAuditorAware [F) SZ 2R 214,

HARECE T .

@SpringBootApplication

@EnabledpaAuditing

public class QuickStartApplication {

public static void main (String[] args) {

SpringApplication.run(QuickStartApplication.class, args)

}

@Bean
public AuditorAware<Integer> auditorProvider () ({

return new MyAuditorAwareImpl () ;

}
}

4 . @ILLERN=2 |, BlilEE5mk 7 autingfIEicE

WL AT N IHE A

userCustomerRepository.save (new UserCustomerEntity ("1","Jack")) ;
HiEERIANFROSE FEE T,

7.1.2 @MappedSuperclass

SEFR TAE Hp FRA Tk 206 L T H SR 58 AT G, I
@appedSuperclassyEfiF, FATE@Id. @CreatedBy. @ CreatedDate.
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@LastModifiedBy5@LastModifiedDatefdi Z 2] — A FH S Hm,
T A AR BRI B2

(1) Hudk 5 ]ATH I — AbstractAuditable i % 2L

@MappedSuperclass

@EntityListeners (AuditingEntityListener.class)

public abstract class AbstractAuditable {
@Id
@Column (name = "id", nullable = false)
@GeneratedValue (strategy = GenerationType.IDENTITY)
private Integer id;
@CreatedDate
@Column (name = "create time", nullable = true)
private Date createTime;

@CreatedBy
dColumni(names="tcreatcluser Tid™ S nuililablie S =t rue)

private Integer createUserId;

@LastModifiedBy

el (meme = Mlage mechtiEicel neee e, eelllalgls = ieruE)
private Integer lastModifiedUserId;

@LastModifiedDate

@Column (name = "last modified time", nullable = true)

PE Ve EclbaiEEM g S EMadntflediime:

(2) BAVEAFEAudI ting 5ok A FE B kK
AbstractAuditableBPn], WU T:

@Entity

@Table (name = "user customer", schema = "test", catalog = "")

public class UserCustomerEntity extends AbstractAuditable {
@Column (name = "customer name", nullable = true, length = 50)
private String customerName;
@Column (name = "customer email", nullable = true, length = 50)

private String customerEmail;

7.1.3 Auditing[FIEfEr

(1) FAI%E— FRERJUNEM R RE, ET-25m.
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I = AuditorAware

A A
i I T
l | |
‘ i 1
@ '~ Configurable g ConfigurableObject :f%> € = AuditingHandler [ MyAuditorAwarelmpl
A [ A~ A
i L) 1 i
| |
| I
| |
! 1
| ¢
€ = AuditingEntityListener c IsNewAwareAuditingHandler

& 7-2
(2) AuditingEntityListenerffYRRSan T

@Configurable
public class AuditingEntityListener {
private ObjectFactory<AuditingHandler> handler;
public void setAuditingHandler (ObjectFactory<AuditingHandler>
auditingHandler) {
Assert.notNull (auditingHandler, "AuditingHandler must not be null!");
this.handler = auditingHandler;

//?“%Ti Z Al handler SRIFFATIMCEntity B K auditor AL BIE(E
@PrePersist
public void touchForCreate (Object target) {

if (handler != null) {
handler.getObject () .markCreated(target) ;
}

//TE%ZHU i handler KA IRAIMCEntity HIHIH auditor L7 B IE(H
@PreUpdate
public void touchForUpdate (Object target) {
it (hemcller 1= mmlll) f
handler.getObject () .markModified (target) ;
}

(3) B H xR E MAuditingEntityListenerdAI1H 52 R] DA
kiy_l U\‘Fﬁa‘jn\\ Iﬁ ‘/ﬂx:

o AuditingEntityListeneri@if £i6iX X, £ic
AuditingHandler #7432, W& A1AAuditingHandler &9 R 5
SR, REHAMRIEIDAVersion (VB @) K F|¥r 4K,
1893+ F R FFIEL 2 P47, ik ] F B A=User F o
fUser F & &£ i@ iTAuditorAware®y 52 3L X R B4y, JF H
AuditorAware’ X A ZKIAE IR, RAKMNATHRIAEX, L+
ZAuditorAwarefy F I X LM AT RE L, TN EFHEHK
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L2

. Audi’cingEn’ci’cyLis’ceneré‘M&A‘—E%ilﬂlkhf‘%ﬁ—“Ti HKATVEE T AL B 2 3L
IR ? B E 28y, A8 iT@PrePersist. @PreUpdate®
R IF &

Java Persistence APIJEZE X FEHRATFEMAEAICal 1backsiFfiE 7 =
WMFT-1FT7R .

#7-1 CallbacksiEfi# 7 X,

Type Description —AlEHER

Executed before the entity manager persist operation is actually executed or
(@PrePersist cascaded. iz wi

This call is synchronous with the persist operation

Executed before the entity manager remove operation is actually executed or
(@PreRemove |cascaded. HHBR 2 i

This call is synchronous with the remove operation

Executed after the entity manager persist operation is actually executed or
@PostPersist | cascaded. Giip. =
This call is invoked after the database INSERT is executed

Executed after the entity manager remove operation is actually executed or
@PostRemove | cascaded. =

This call is synchronous with the remove operation

@PreUpdate | Executed before the database UPDATE operation ST AT

@PostUpdate | Executed after the database UPDATE operation Bz )E

Executed after an entity has been loaded into the current persistence context -
@PostLoad a5

or an entity has been refreshed

i

EAT7 AR AR T, — LR # R R ERBIAT
R IR T AE 5% HLIL Sk at—é’y AR, ZERE @I R Y AL R
HERTIAFHIAERE, RF2E T T,
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7.1.4 ListenerS5(489¥H B
1 . BENX EntityListener

b6 25 DDD [ 15 TH AR IR R AT A . JPAE I ListeneriX
FRALE AT CUR it SEIL Ao B, R & . Bean, T B RPIRES ARk
ATREXT A TR L e 2, FRATFR 2 — MR U iT RS AR,
IEEAH R I RS 2 B LT H 9

B2 P —AO0rderStatusAuditListenerZs, TEFMN HIEAE
E¥shnCallbacksyEf# .

public class OrderStatusAuditListener {

@QPostPersist

private void postPersist (OrderEntiy entity) {
/2 SR R Al — L e A Wy, S LA .

}

@PostRemove

private void PostRemove (OrderEntiy entity) {
/ /2 IR ) Nl 2 4 T

}

QPostUpdate

private void PostUpdate (OrderEntiy entity) {
/ /2 5 A
// entity.getOrderStatus () fif—LLiZ 45 3|

BB AT SR T

@Entity

@Table ("orders")

@EntityListeners ({AuditingEntityListener.class,

OrderStatusAuditListener.class})

public class OrderEntity extends AbstractAuditable({
@Enumerated (EnumType . STRING)
@Column ("order_ status")
pEivateN@rderSEattsEntunNerderEsiEaElsy;
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BIrT 5 i B € X EntityListeners

2 . EFTFCFR(FEERYSEH

public class ActionsLogsAuditListener ({
private static final Logger logger =
LoggerFactory.getLogger (ActionsLogsAuditListener.class) ;
@PostLoad
private void postLoad (Object entity) {
this.notice(entity, OperateType.load) ;
}
@PostPersist
private void postPersist (Object entity) {
this.notice(entity, OperateType.create) ;
}
@PostRemove
private void PostRemove (Object entity) {
itk (mEEilEe (Enicilicyy, OpEreitEIlyaE , TEEmenE) J
}
@PostUpdate
private void PostUpdate (Object entity) {
this.notice (entity, OperateType.update) ;
}
private void notice (Object entity, OperateType type) {
logger.info ("{} $#UTT {1} #HAE", entity, type.getDescription());
/ /BTN active mg FA A B AL B EAF
ActiveMgEventManager.notice (new ActiveMgEvent (type, entity));
}
enum OperateType {
create ("@@"), remove ("MFE") ,update ("BK") , load ("EH") ;
private final String description;
OperateType (String description) {
this.description=description;
}
public String getDescription () {
return description;

}

FA1E L @E)(E’]ActlonsLogsAudltLlstenerﬂ% WS FRATT B A TR
HERSLAR, REHE s, @il B ST P2, XAt
AILATERfRR 1. AR T, L%ﬁm@#ﬁEﬁﬁiﬁﬂj—fU&_LSprlngEﬁ
AL AT R e . AT TAE A k=5, SR T B R 5K B - H 2
fEEAudi tIIHLE] o B 350 — T AL BRERAE I H B w0 BB, 134 AT
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FLSLR A W BAE AUIRGS S I TR RIA], - BARARA 1A AR R ek 55 e
AR B R EFE, KRR DEM S FE, X R e
LR URE H S AL B SEOAL R TR IR, BRI AE R E .

7.2 @Version{ IR FRUSHATRIRR

1 . @VersionFW4H

PAEWT FEAudi ting KIS, KI T —DHEBREERVersion,
EL AN

/**

* DEfEicCEItEE @ PrEeeEEity o loE uEec ag wergionm ifilelel Ee mpllEmsinic ot il Sitile
locking on entities.

=/

@Retention (RUNTIME)

@Target (value = { FIELD, METHOD, ANNOTATION TYPE })

public @interface Version {}

RIVEHBAVAEH T IRIBUA L, AR IRUBL A LA
zatk, RN A (JavadtRKMEMANTIRINGE) Bk, fE#E
ERTINIUE S R I a7 R L 52 P B €T s Y & S P
T ORIERE R IERPE, FRATT SRR AL, BRI £
BIRgE S b, H A PIRT AC ARAURT R B

AW a7 PR R B I U W A B e BN B, AES SR
T, X SR 4 AN A S EORME

SRULB: A5 X B AR AR AT RO B AT EE B, SR AORAEAS IR ) B
Hoe s, SR, RERZEERZ . LB TAEH, SR I
R R, HSEBRATEMO AR G AR, O 7Sl sUR
geiBdE— 2k, AT S F )RR SR .

2 . SRR FEE B ER
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AR B -

select * from user where id=1 for update;
update user set name='jack' where id=l;

I for updateZyiX 2iEA)INEL, WRFLEERR, Hih
RS, FRAS NS . AR T, FRATTINEE 551 java i i
e HARMIE T — ANl

SR LBRI -

select uid,name,version from user where id=1;
update user set name='jack',6 version=version+l where id=1 and version=1

AR IR E fversion=1, 7EHEHEAER, 7 LIXREH REY
Version, 1XFERAMIBAT LR —FERIBHEA 28, #iASH
WL EARZE s A, PRAE 1 B I 1

3 . @VersionHi%

FEWRA @VersionZ Hl, FATHZ H CF3N4EP X Pversionf,
AR A RS, s ERANTEH QR EMAELE, FAOPK R B -
HIEE4EP X MVersionf){E . M Spring Data JPAH)@Versionif /& il
IEAOPHLA, FEIRAIBNESLEP X MVersion, M EHLHEHSE I KM
B

SEAR Ffversion T B F@ersiond R AT . FRATINT b 1 52
fRUserCustomerEntity 3t an .

@Entity
@Table (name = "user customer", schema = "test", catalog = "")
public class UserCustomerEntity extends AbstractAuditable {
/R SR I - B . I Hoim . @version yEfi#
@Version
@Column (name = "version", nullable = true)
private Long version;
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4 . sEfFER

userCustomerRepository.save (new UserCustomerEntity("1","Jack"));
UserCustomerEntity uc= userCustomerRepository.findOne (1) ;
uc.setCustomerName ("Jack.Zhang") ;

userCustomerRepository.save (uc) ;

FAT1= K I insert flupdate HISQLIE )= _Eversion I EEAE .
2 R B B T R I T, Sl

org. springframework. orm. Ob jectOptimisticLockingFailureExcept

5 . SEIRIBKE(CES

public <S extends T> S save (S entity) {
if (entityInformation.isNew (entity)) {
em.persist (entity);
return entity;
} else {
return em.merge (entity);
}
}
public boolean isNew (T entity) {
if (versionAttribute==null || versionAttribute.getJavaType () .isPrimitive())

return super.isNew (entity);

}

BeanWrapper wrapper = new DirectFieldAccessFallbackBeanWrapper (entity) ;
Object versionValue =wrapper.getPropertyValue (versionAttribute.getName ()) ;
return versionValue == null;
}
[ = e
R

AN Y EHGAIE— 2 &4 Lversion, e E X Aversion,
RAID, Z4INAAFHIE,

7.3 Y¥MvcWebiiid
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7.3.1 @EnableSpringDataWebSupport

Spring Datalfidy &% FiWebsCHF, WIRBIH SR FER gmfERil, —
ML, @ H B FH A R B @Enabl eSpringDataWebSupport 13- fif
£ JavaConfigZiHt & -

(1) FJaZFrSpring Data WeblJSZHF

@Configuration

@EnableWebMvc
@EnableSpringDataWebSupport
public class WebConfiguration { }

(2) [ATECE T @EnableSpringDataWebSupport 72 )5,
Spring X a5 #5 2 H BATHC B VEM LA FEA L i 47

e DomainClassConverter: ikSpring MVCHE 3 6% 52 15) B 3% £
X AIFRKSHKRBEELTE,

e HandlerMethodArgumentResolver: 52 #,ikSpring MVCH# & =]
S WA HEFp F ) R B 7K S H

7.3.2 DomainClassConverterZH{4

DomainClassConverter 70 VR S B IR /R ISpring MVCH5s i)
PEE RS, XAEEATRAYE? N RS2

@Controller
@RequestMapping (" /user")
public class UserController {
@RequestMapping ("/{id}")
public UserInfoEntity getUserInfo (@PathVariable ("id") UserInfoEntity
userInfoEntity) {
HETLlizn USEE S
}
}

FATE 2)BATH Controller B HI ¥ A 51 T ffluserRepository,
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E2, FRATMIX MG SR, user BIH & A A TLAR ) HE FE B
M HIE ). @EnableSpringDataWebSupportiX /N A\ H)
DomainClassConverterZH 4, FEFAMMEHIE [ 1kSpring MVC path
AR R R 1 AR AR, A i Y A U iR S, Gk E] T
userRepository. findOne (id) FIZCR .

7.3.3 HandlerMethodArgumentResolversa]
P FIHEE

SEBRIH B AT AT, AT RieEEE CE —1
pageXt R B HSLH 4> 718 %, Spring DatatBFIATVIRIEFHEE 71X
AN, Seft T R R T S Eid
@EnableSpringDataWebSupport it it 75 Bl 1VE M
PageableHandlerMethodArgumentResolver ) <24 Fil
SortHandlerMethodArgumentResolver )L, VEMF {5Pageablefll
Sort BN A IS #8 TIES L
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@Controller
@RequestMapping (path = "/demo")
public class UserInfoController {
@Autowired
private UserRepository userRepository;
/*k*k
* Bl S TURHERR K Pageable Xt 4R[E| Page X4,
* @param pageable
* @return
i/
@RequestMapping (path = "/user/page")
@ResponseBody
public Page<UserInfoEntity> findAllByPage (Pageable pageable) {
return userRepository.findAll (pageable);

/**

* o2 HOMAERHEY, JR[A] HetpEntity &5

* @param sort

* @return

=Y

@RequestMapping (path = "/user/sort")

@ResponseBody
public HttpEntity<List<UserInfoEntity>> findAllBySort (Sort sort) {

return new HttpEntity (userRepository.findAll (sort));

M7 4 4 S8 Spring MVCEARTT 4 TUSLR 1 ik 54,
i KA LA T

o Page: MR EHTRFILT, XA E, KA,

e size: 4" K/, BRIAZ20,

e sort: # X Hproperty, property (ASC|DESC) » 2 A+t /% HEF
(ASC) . £ A % Nsorthdk, RGBT\, Hl4=?

sort=firstname&sort=|lastname, asc,

Fir LAE R 1 7 X T
(1) $ curl http://127.0.0.1:8080/demo/user/page
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{

Veemiecne 3 |l
//UserInfoEntity [K]205% 4

1,
"last": false,
"totalPages": 3,
"totalElements": 41,
WgaloaW g 200,
"number": O,
Vegemie'' s mpdlll
iilegels CrnE,
"numberOfElements": 20

HAVE B3R [ 45 R4 P9 &R 7 4R

—&content, BPAEMHNRLEE,
e —RpageAFay—iz 8,

(2) $ curl http://127.0.0. 1:8080/demo/user/page?
page=2&size=b

{
"content": [

/ /8 T f] UserInfoEntity [K54:%
1,
"last": false,
"totalPages": 9,
"totalElements": 41,
Ugnlzats 5,
"number": 2,
Wgeneicl s jasdliL
WitlliegeW s Ealse,
"numberOfElements": 5

}

HATE 2R B 45 R0 T AR 7, XA A F A3 FAT TR APT 2
PR . AP AR — .

(3) $ curl http://127.0.0.1:8080/demo/user/page?
page=2&size=b&sort=firstName
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"content": [

/ /% i) UserInfoEntity (K55 %3
1y
"last": false,

ViegicellEeeist's ©,
"totalElements": 41,

Liehl s 50
"number": 2,
Heeee 8
[{"direction":"ASC", "property":"firstName", "ignoreCase":false, "nullHandling":"

NATIVE","ascending":true, "descending":false}],
Wiilieshe M 8 itelllEE

"numberOfElements": 5

(4) $ curl http://127.0.0. 1:8080/demo/user/sort?

sort=firstName, desc
IR A RRE 7 R4 R
7.3.4 @PageableDefaultp{ZEkiABpagefllsize

@PageableDefaul t{AZERIA HIpageflsize. AV ER N EINEE
“HIAE, BOA— DRI E10%%:

@RequestMapping (path = "/user/page")
@ResponseBody
public Page<UserInfoEntity> findAllByPage (@PageableDefault (page = 3,size = 10)
Pageable pageable) {
return userRepository.findAll (pageable) ;

FRERUTT
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$ curl http://127.0.0.1:8080/demo/user/page
{

"content": [
/ /BRI EIRH 3T UserInfoEntity [11045503E

1,

"last": false,

VitoitallPzges''s 5,

"totalElements": 41,

igal asiite 10
"number": 3,
"first": false,

"numberOfElements": 10

7.3.5 Page[RIBf#tfr

BATE RS R, Springilid shZAREEHLHIZEE [ Pageablelt]
SEIZRPageRequest Xt %, H R IGE KPR T ERERSE .
i@ i debugk &K M spring jpaiR [ FA T Page (K] SEIL S &
PageImpl., FATE—TFHRAUMLE, WE7T-307xR,
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2
0
=
(]
1)
-
[l

I
I
I 1
Lo
> & Page JpaSort
i '
I ' :
_____ | |
! T R T O create
\ I :
| | |
| " . 432 T/ Y vy TTTTT==== | |
| | | | r
| | | | | ’7\
I | A4 I
> : ———
: 5 @ Pagelmpl == AbstractPageRequest -5 & JpaOrder
T [ rd
P T T Iy T I T ;
} «ereater [ L — | S
S b - - —«createy —— -
| |
I

S e

> QPageRequest 7 @ PageRequest
I
I

I

I I
L-—ecreater——4 | le—eeed
«create»

K7-3

TESEBR AR, TR AN IAEE, A T0] fe i@t RPCH)
W, WiDubboZE XAt servicefIIkSs, servicelPJ N jar B &
DG A OAR G IR jar, BT CATRATAIN,  FLSL b 1h 150 1 3 56
MVCHpage IS Hf, #B&fEspring data commonfjarHihl, bl A E
Xt 5] HIX— AR,

7.4 @EnableJpaRepositoriesi¥fig

7.4.1 Spring Data JPAJIERepositoriestt & &

n

HATE LK Spring Data JPA, TE&H 5| HSpring Boot HH i,
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B H IR N 3F.

(1) XMLECHE .

<?xml version="1.0" encoding="UTF-8"?2>

<beans:beans xmlns:beans="http://www.springframework.org/schema/beans"

xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
xmlns="http://www.springframework.org/schema/data/jpa"
xsi:schemalocation="http://www.springframework.org/schema/beans
http://www.springframework.org/schema/beans/spring-beans.xsd
http://www.springframework.org/schema/data/jpa
http://www.springframework.org/schema/data/jpa/spring-jpa.xsd">
<repositories base-package="com.acme.repositories" />

</beans:beans>

Spring Datailiifrepositoriestr®s, FoVFIRTH S e L — N3k
KRITE., Springrefifticom. acme. repositoriesFTA TR,
¥ fERepositoryEiHsub-interfacesZ —. Xt T RILHIFNEL, F
MR AR € THOR A R itiFac toryBean Gl & & i@ AR, A3
HHAEWRP T, B beaniF: M bean L FRKIET-F2 10 4 FK, Frbl—
NEEUserRepository i FuserRepositoryHbase—package )@ M4
RVFIBEECAT, RATPoE — M h .

fER AR . VR AT BEAy B2 5E IR RE 45 1) 42 11 34501 i bean 5K
B, BMRBIX—S, R{EHC include-filter / >Hl<exclude-
filter />JCEWWI<repositories />o JLERWIE X &TTEHENMH
Spring ] b~ LA PR A o

BN S R R L R 1, AR AT DA LR L

<repositories base-package="com.acme.repositories">
<context:exclude-filter type="regex" expression=".*SomeRepository" />

</repositories>

(2) 3T JavaConfig, FeTEM AR B D).

@Configuration
@EnableJdpaRepositories ("com.acme.repositories™)
class ApplicationConfiguration {

}
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(3) HFA5I HSpring BootZ Jm, FATTR 7 ZEisin
@SpringBootApplicationyE: Mk, T AAT B, FATEE HLIHT,
K Fspring. factoriesEIAINEL T
org. springframework. boot. autoconfigure. data. jpa. JpaRepositor

T JpaRepositoriesAutoConfigurationyBhd & B H B #E FRATTInZk
T @EnableJpaRepositories. 428 T EHATH AT PAEFRATH] javaconfig
T B 5 B @Enable JpaRepositories, 7825 ERIAECE .

7.4.2 @EnableJpaRepositoriesi¥fi

@Import (JpaRepositoriesRegistrar.class)

public @interface EnableJpaRepositories {
String[] value() default {};
String[] basePackages () default {};
Class<?>[] basePackageClasses () default {};
Filter[] includeFilters() default {};
Tiiliter [l exclucderiliers () ceiauli {§pg
String repositoryImplementationPostfix () default "Impl";
String namedQuerieslLocation() default "";
Key queryLookupStrategy() default Key.CREATE IF NOT FOUND;
Class<?> repositoryFactoryBeanClass () default

JpaRepositoryFactoryBean.class;

Class<?> repositoryBaseClass () default DefaultRepositoryBaseClass.class;
String entityManagerFactoryRef () default "entityManagerFactory";
String transactionManagerRef () default "transactionManager";
boolean considerNestedRepositories () default false;

boolean enableDefaultTransactions () default true;

(1) valueZFTbasePackage.
HI T & f4iRepositories AT {E Kpackage & T-package. faj AL

B RECE N ZE A T IR B {E, basePackagesh] AR B N AT
B, HR] DU B oA B B e A

@EnableJpaRepositories (basePackages = "com.jack")
@EnableJpaRepositories (
basePackages = {"com.jack.sample.repository",

ke, Jjerelk , ECHIEE » tEjgosiLiteryt | )

(2) basePackageClasses?g ERepositoryTfEELHIZE,
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@EnableJpaRepositories (basePackageClasses = BookRepository.class)
@EnableJpaRepositories (basePackageClasses = {ShopRepository.class,

OrganizationRepository.class})

Zrd s MR R, Bl B E25— P RepositoriesZs, %4
W HAthRepositoresth<#7 N
(3) includeFilters (L&t )EEs) .
1ZId JEIX K ComponentScanfiid 4825, MRLL SAEA .

@EnabledpaRepositories( includeFilters={@ComponentScan.Filter (type=FilterTy
pe.ANNOTATION, value=Repository.class)})

(4) excludeFilters

AEEIENESS, ZIdJEX K ComponentScanfiid JiE4s s, ML
ANLETEN

@EnabledpaRepositories( excludeFilters={ @ComponentScan.Filter (type=FilterT
ype .ANNOTATION, value=Service.class),
(Compenentsecan  Bilter (type=FilterTypcl/ANNOTATION, value=Controller clasis)})

(5) repositorylmplementationPostfixSZILZEHIERIN B EPLE R

@EnabledpaRepositories (value="com.jackzhang.example.quickstart.repository",
repositoryImplementationPostfix="Tmpl")ZRi\"ITmpl" 4. thif: ShopRepository, XFM[#
) ShopRepositoryImpl

(6) namedQuerieslLocation

named SOQL fZH AL E, BRIA K META-INF/jpa-named-queries.properties

NI :

Todo.findBySearchTermNamedFile=SELECT t FROM Table t WHERE LOWER (t .description)
LIKE LOWER(CONCAT('%', :searchTerm, '%')) ORDER BY t.title ASC

(7) queryLookupStrategy, MK EIRAIHENE, W& =M
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CREATE, USE_DECLARED QUERY, CREATE_IF _NOT FOUND.

o CREATE: #RBiEv LAk aahME T,

e USE_DECLARED QUERY: A F % ®BAZ& ),

o CREATE_IF_NOT_FOUND: 4% R P &9, IA&N A shH
#, R4 ETE D AR ERT AN T

(8) repositoryFactoryBeanClass, f57ERepositoryH] )

(9) entityManagerFactoryRef, SZAKEFE T 5|FHZFR, XM
Fl|@Beani TR M. J7 1% o
@Bean
public LocalContainerEntityManagerFactoryBean entityManagerFactory () ({

LocalContainerEntityManagerFactoryBean entityManagerFactoryBean = new

LocalContainerEntityManagerFactoryBean () ;

return entityManagerFactoryBean;

(10) transactionManagerRef, ZHELLEH 1] 5|HAIK, XM
Fl|@BeanyE Ml Xt N 77 1%

@Bean

public JpaTransactionManager transactionManager () {

JpaTransactionManager transactionManager = new JpaTransactionManager () ;
transactionManager.setEntityManagerFactory (entityManagerFactory () .getObject

) g

return transactionManager;

}

7.4.3 JpaRepositoriesAutoConfiguration;[5Et3
AT
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@Configuration

@ConditionalOnBean (DataSource.class)

@ConditionalOnClass (JpaRepository.class)

@ConditionalOnMissingBean ({ JpaRepositoryFactoryBean.class,

JpaRepositoryConfigExtension.class })

@ConditionalOnProperty (prefix = "spring.data.jpa.repositories", name =
"enabled", havingValue = "true", matchIfMissing = true)

@Import (JpaRepositoriesAutoConfigureRegistrar.class)

@AutoConfigureAfter (HibernatedpaAutoConfiguration.class)

public class JpaRepositoriesAutoConfiguration {

YRR R ELE 2N T Hibernate JpaAutoConfiguration, J
J& 7 JPAR BRNTC B SRS R

@Configuration

@ConditionalOnClass ({ LocalContainerEntityManagerFactoryBean.class,
EntityManager.class })

@Conditional (HibernateEntityManagerCondition.class)

@AutoConfigureAfter ({ DataSourceAutoConfiguration.class })

public class HibernateJpaAutoConfiguration extends JpaBaseConfiguration {

LA 25 JpaRepositoriesAutoConfigureRegistrarJ/g
@EnableJpaRepositoriesyfidul |

class JpaRepositoriesAutoConfigureRegistrar
extends AbstractRepositoryConfigurationSourceSupport ({
@Override
protected Class<? extends Annotation> getAnnotation() {
return EnableJpaRepositories.class;
}
@EnableJpaRepositories

private static class EnabledpaRepositoriesConfiguration {

KR ZEMET-47R~ .

154



I % Aware @ % Import

@ = Conditional [ JpaPropemes‘ I BeanFactoryAware‘ @ = EnableConfigurationProperties
/\ I /\\ )

@ % Configuration @ % ConditionalOnClass i € = JpaBaseConfiguration @ » AutoConfigureAfter

ﬁ*

€ & Hibernate/paAutaConfiguration ‘

€ - JpaRepositoriesAutoConfiguration ‘

K7-4

J&i M ) DataSource i 73 A TiE & FEAN BEAA -

7.5 EIABEEERNE

Spring BootfEfr A & H & H{# HCommons Logging, {H ZERIA
fe B Rt X H HEW SRR, Wl Java Util Logging. Log4].
LogdJ2RLogback. HEHHLogger & AT LI B B 6 Fsthl & 0 S0
B HEANE. BAHEZLogback.

SLF4J——Simple Logging Facade For Java, B 44T
%R JavaH EMELR KIS —Facadefifi R . JavaH HHEZE A Z ——H H Y
A java.util. logging. log4j. logback. commons—logging. Spring
HEZEAd B Y /& Jakarta Commons Logging APT (JCL) . TMiSLF4]5%E X
TN HEMBED, mEIERHEEIN R BT R E K——
Bt 7 &R HEELEbinding.

Logback&Logd JIEZEFI/E = H AW — R H EHELE, ERFKE
i~ BEREIENTE 2 BT, AR RIRSCFRSLFA] .

HINEDL T, Spring Boot2HLogbackids® HE, FHH INFOZL
A R G . fEisAT N AETF A ARG R, RN IZ S E IR
ZINFOZ R HET, WET-507R.
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/Library/Java/JavaVirtualMachines/jdk1.8.0_B5. jdk/Contents/Home/bin/java ...
Connected to the target VM, address: '127.6.8.1:5538B', transport: 'socket'

LU () RV U W Y
CON | e [l ' N RN N
pov e, [ |3 ] (R 1 0 %) (N Y (M 0 O
S S, T O ) O S B P
- | /=t f / /
(v1.5.8,RELEASE)
2017-11-85 15:58:19.296 57801 —- [ main] : Starting QuickStartApplication
2017-11-05 15:58:19.302 57801 —- [ main] : No active profile set, falling
2017-11-85 15:58:19.478 57881 -—= [ main] : Refreshing org.springframework
2017-11-05 15:58:22.451 57801 —- [ main] : Bean 'configurationInit' of ty
2017-11-05 15:58:22.660 57801 —- [ main] : Bean ‘'spring.datasource-org.spi
2@17-11-B5 15:58:22.666 57881 —= [ main] : Bean 'com.a'libaba.druid.sprmg
K 7-5

M EERTLER], HE%R NS oR BAa T

o BYIAHH: MHAE A,

e H.E4 A : ERROR. WARN. INFO. DEBUG5TRACE.

o FHAZID: 4 EK578017L 2 342 1D,

o A o ER-—4RRKIF B &8T5,

o BKAZL: HHTFTHEAKR TRAABIEFR GME)
o Logger %: i@ HAE R RRALEGE L,
HEAR: LR ERNEEF.

Spring Boot AFATRML TIRZEGAMHEERE, Fril, REE
spring—boot-starter—loggingfE MK 2 24 1l B H 1
classpath, BIR] “JF46EIH” .

4B LR fEapplication. propertiesi Al LARCE 1) H EAH K
JE

1. iEhamEh
H &2 5 MK 2545 ATRACE < DEBUG < INFO < WARN < ERROR
< FATAL, WS E AWARN, MK T-WARNPE B #BAS =5

Spring Boot 1 ERIAME B ERROR. WARNFIINFOZR 2 i) H &4 H 21458
#l & PR A] LB SR N FE P —debughr &R A H
R B OFRMIBMEHEE TR » PA IR 7]
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o EIZEST4 A Im AN—debugtn &, dm: § java —jar
springlest. jar ——debug,

e frapplication. properties¥ Bt & debug=true, Z&MEH
truetgifi%, M SlLogger (LA HANXAKE %A . hibernate.
Spring) @M AR, ERMEATE A EFAaHmE
1 DEBUGZE 7 .

2 . {45

ERIMEOLT, Spring  Bootdd HEHIH B3z &, A5 HHE
St WS BRI G 2 A H S, W
application. propertiesH % B logging. fileBlogging. path/& .

e logging. file: X E XM, “TUAREN D, T AZ A%
%, 4n: logging. file=my. log,

e logging.path: X E B X, 2/&1% B KT 4l&spring. logX
., FBEANBERNXR, 4. logging. path=/var/log.

MR Rl & logging. file, S{EIIH WM ATEAE A —
xxx. logH &34,

W H A logging. path, 7E/var/log 3CAEJeA: ili—AN H &30
Nspring. log.

R

—ERREREAE R, ZREER, W AH logging. filed i,

AN LT, HE SRR/ NE B 1OMBI 2=V 43—k, oA
HESCE, BRAZH)8: ERROR. WARN. INFO,
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3 . FaliEsl

Fir SRR H Bl 3 R G mT AZESpring A5 HH R B e 5 2 )
(I anfEapplication. properties®) .

¥ N: " logging. level. * = LEVEL’

o logging. level: B EZAI=FATH, * A& % Xlogger L.
o LEVEL: i MTRACE. DEBUG. INFO. WARN. ERROR. FATAL.
OFF.,

2451«

e logging. level. com. dudu=DEBUG: com. dudu®., T BT A class A
DEBUGZE 7 %t i -
e logging. level. root=WARN: root H & VAWARNZE 7% 4 .

4 . HEXHEERE

BT HERS— A fEApplicationContext B BT BT MG4L T,
B AUE S Spring I AC B SO . Rtk R4 g AL 4
ISpring Boot#MAHC B SCAF MK IR 7T AR 43 S FF H B35 il A #E

WRIEAF I HE RS, R BZan M H B E SCF 44, wlihe
ERCYIEE

e Logback: logback—spring. xml, |ogback—spring. groovy,
logback. xml, logback. groovy
o Logdj: logdj—spring. properties, log4 j—spring. xml,

logdj. properties, logdj. xml

Log4j2: logdj2-spring. xml, log4j2. xml
JDK (Java Util Logging): logging.properties
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Spring Boot'E 7 #EFL Fe At A —spring S 4 AE MR H
SECE (Wf#H1logback-spring. xml, A f&logback. xml) , 44
Hlogback-spring. xml ] HERCE A, Spring Boot™ LUAE RN
—Spring BootFFAHIBLE D (NHISIEED

T AZEIAR 2R, H HfEsre/main/resources T [ Rl
Gl

mRppAEEEEEHERE, (H XA Hlogback. xml{EA
LogbackfC & 47, " LAl logging. config/gMhdE & H E X4

[ —

¥

logging.config=classpath:logging-config.xml

BRI A T EBCR R E A4 7 (B WRARARET X AEA
[FlIZ T Profileff AR HERE, XNMRESMRAM.

Debug HJ I EFAIIE AR — L8 H G B E -

// s SQL JFEIR SOL MIZ4, I H B7r SOL ATkt
spring.jpa.show-sgl=true

SJoHE ILInIG] ; J|SE] o [PLECIOIZIEEALESE o lAILISEENEIER)  iLEuamElE SEHL=EiEtE
spring.jpa.properties.hibernate.type=trace
spring.jpa.properties.hibernate.use sql comments=true
logging.level.org.hibernate.SQL=DEBUG
logging.level.org.hibernate.type.descriptor.sql.BasicBinder=TRACE

7.6 Spring Boot JPARIKRASIDEH

(1) T2 TSpring Boot FFEEHRCE 1, AT H f ) i) s
FERRE R I E /1. 5. 8. RELEASERR AN .

<groupId>org.springframework.boot</groupId>
<artifactId>spring-boot-starter-parent</artifactId>
<version>1.5.8.RELEASE</version>

Spring BootERING|FIffISpring Data JPARJ1. 11.8. RELEASESK
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A

<dependency>
<groupld>org.springframework.data</groupId>
<artifactId>spring-data-jpa</artifactId>
<version>1.11.8.RELEASE</version>
</dependency>

X A B 7 ISpring Data JPARIE R AS /&2, 0. 1. RELEASE:

<dependency>
<groupld>org.springframework.data</groupId>
<artifactId>spring-data-jpa</artifactId>
<version>2.,0.1.RELEASE</version>

</dependency>

FrPLIXEE Ff EyE R —F, FJHEA %Spring Data JPAR)—LLHT
B, — S Abug IR R BRI 1. FREFHHL—
FSpring Data JPAHIRRAS.

(2) TfiSpring BootHJ2. O ALz Ax Yy, YRR FIACHD ZE IR 4544
AL TIRZ, (H AT SNAPSHOTHRAS , A+ b7 IR, A B
R — N A

JoBUEEIIE >

<groupld>org.springframework.boot</groupId>

<artifactId>spring-boot-starter—-parent</artifactId>

<version>2.0.0.BUILD-SNAPSHOT</version>
</parent>

Spring Bootf)2. 0Xf N [¥ISpring Data JPAMJ2. 0. 1. RELEASEf #t
WA -

<groupld>org.springframework.data</groupId>
<artifactId>spring-data-jpa</artifactId>
<version>2.0.1.RELEASE</version>

MSpring Data JPA2. 0. I F-ZKEA MR T A2, HLETiki
TEM, WHRfindoneZZ M findById(), 1R 2 M ERI IR [A] 45 # 4R
KH T java. util. Optional )3, HSZIXANBRIAFELF), MU AR
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Henul 1HTIR 8] 45 B n) @),
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B8E
DataSourcefifii &

7 eE R EE T ER .
T
= —
S e R e

FH8-1

AR ERATIHME — T B IRAC B LR

8.1 ENIASHREIRRTIHAR

o] 55 1 2 AT T Demo, FATRILR FEPP, applicationiiA]

PAIE I8 ATIE EAHEE, (H2shr TAEA ] RERX A fa 5, RIOYFESLRR
TAEr, BAT A HARESEIR, A BN EEE . AT AT
Fek—B B T, —EARITR AR R R R IE .

8.1.1 EBEEI=MriEEFI ARDataSource

H—Fr HE, AT Eapplication. propertiesignan i d
logging.level.org.springframework=DEBUG
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SRIGTER BRI 2 5, @i H K T EIntelli]  IDEAMJDebugff
Consolef&iil &, 82 “DataSource” , AT LAKE] T~ HE,
RIE BRI A2 jdbeFIpool fJDataSource.

spring.datasource. type=org.apache.tomcat.jdbc.pool.DataSource

5% A Debugliik, FAlEmanager B A1 MG
Ab “userRepository. findByLastName (names):” B — W,
SRJETE R —URLiEW Sk, RJFIEEIF A T RIntelli]  IDEAK]
DebugffMemory Viewftl&, 7E£HmHER, WES-2/r.

Debug 3, QuickStartApplication

G 03 Memory View ﬁlements ES Threads -" Endpoints -+" [F] Console —+=

datasource|

Class
~org.springframework.boot.autoconfigure.jdbc.DataSourceAutoConfi
org.apache.tomcat.jdbc.pool.DataSource

FH8-2
. fe K IDataSource, RGN ELEEE BIFATEE TN E .
B RRJRGHI T, BeE R R BT v

(1) [F]#QuickStartApplication, k7
@SpringBootApplication®r g HyEIY, ST -

@SpringBootConfiguration
@EnableAutoConfiguration
public @interface SpringBootApplication {...... }

(2) #TJF@EnableAutoConfigurationfT{E Jarti:

BATFT Hspring—boot—autoconfigure—
1. 5. 8. RELEASE. jar/META-INF/spring. factories X4, <Kl
REY
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# Auto Configure
org.springframework.boot.autoconfigure.EnableAutoConfiguration=\
org.springframework.boot.autoconfigure.data. jpa.JpaRepositoriesAutoConfigur

ation

(3) #TJFJpaRepositoriesAutoConfigurationZs, WU :

@Configuration

@ConditionalOnBean (DataSource.class)

@ConditionalOnClass (JpaRepository.class)

@ConditionalOnMissingBean ({ JpaRepositoryFactoryBean.class,

JpaRepositoryConfigExtension.class })

@ConditionalOnProperty (prefix = "spring.data.jpa.repositories", name =
"enabled", havingValue = "true", matchIfMissing = true)

@Import (JpaRepositoriesAutoConfigureRegistrar.class)

@AutoConfigureAfter (HibernatedpaAutoConfiguration.class)

public class JpaRepositoriesAutoConfiguration {}

IR AT AL, WERAS A 1 Spring  Boot AR 7 AL St 1Y)
XMLECE 77 A e, W RBATHCE 1 XML
JpaRepositoryFactoryBean, HE-AFRATHLS S FHXMLEC B 1Y — 3 &,
Mi# i @Conditional OnMissingBeaniX M@l F Wr, A=
Spring BootHJJpaRepositoriesAutoConfigurationZRIllE . I&FH
e AT e 25 4tFDataSource fll JpaReposi tory W25 #H = B Jar (£ 4F o

(4) #TJFHibernateJpaAutoConfigurationZt:

@QConfiguration

@ConditionalOnClass ({ LocalContainerEntityManagerFactoryBean.class,
EntityManager.class })

@Conditional (HibernateEntityManagerCondition.class)

@AutoConfigureAfter ({ DataSourceAutoConfiguration.class })

public class HibernatedpaAutoConfiguration extends JpaBaseConfiguration

FATIXA B K B T DataSourceAutoConfigurationHE & 2SRl
DataSource AL B N2 »

»

(5) ¥ FDataSourceAutoConfiguration, X HHEIRAT AN &
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KBRS T

@Configuration

@ConditionalOnClass ({ DataSource.class, EmbeddedDatabaseType.class })

@EnableConfigurationProperties (DataSourceProperties.class)

@Import ({ Registrar.class,
DataSourcePoolMetadataProvidersConfiguration.class })

eilolie @llzsE DeltaseuizeEAlicelComitleuiEaitlen | oo oo oo }

(6) & —TF

DataSourcePoolMetadataProvidersConfigurationZ, AU F:
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@Configuration
public class DataSourcePoolMetadataProvidersConfiguration ({
@Configuration
@ConditionalOnClass (org.apache.tomcat.jdbc.pool.DataSource.class)
static class TomcatDataSourcePoolMetadataProviderConfiguration ({
@Bean
public DataSourcePoolMetadataProvider
tomcatPoolDataSourceMetadataProvider () {
return new DataSourcePoolMetadataProvider () {
@Override
public DataSourcePoolMetadata getDataSourcePoolMetadata (
DataSource dataSource) {

if (dataSource instanceof org.apache.tomcat.jdbc.pool.DataSource)

return new TomcatDataSourcePoolMetadata (
(org.apache.tomcat.jdbc.pool.DataSource) dataSource) ;
}

return null;

@Configuration
@ConditionalOnClass (org.apache.commons.dbcp.BasicDataSource.class)
@Deprecated
static class CommonsDbcpPoolDataSourceMetadataProviderConfiguration {
@Bean
public DataSourcePoolMetadataProvider
commonsDbcpPoolDataSourceMetadataProvider () |
return new DataSourcePoolMetadataProvider () {
@Override
public DataSourcePoolMetadata getDataSourcePoolMetadata (
DataSource dataSource) {

if (dataSource instanceof org.apache.commons.dbcp.BasicDataSource)

return new CommonsDbcpDataSourcePoolMetadata (
(org.apache.commons .dbcp.BasicDataSource) dataSource) ;

}

return null;

------ // HARBATTAVH AT DataSource 49, W] LA BAT &5 YRS

W EE RIS RZI, Spring Boot NFATHIDataSourceffit
T BCH W EI PR BRIAAC B Tomeat i) JDBCHIApachef)dbep, HiE 1R 5] H
WA~datasoured] jartd 1. BINERAI R B~ @4 H T Spring  Boot
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FIERATC S, T T B S HTomeat R 2L, BT LLERIATRATH B 2
Tomcat  HJJDBCHDataSource M HiZEfeh . HIATEIH T Jettysi
NettyZE 5 gy, EEMMDataSource ) SLH) /7 2t < BRE 234K, o

8.1.2 DataSourceflJPAREIERE L

BATKAE FEATIDataSource Ml JPAHR A WRLL it & J& . FATH%
= _Fipy2EDataSourceAutoConfiguration, JEIT
@EnableConfigurationProperties (DataSourceProperties. class) 3k

118N T DataSourceiZ UM At &, ¥ HDataSourcePropertiesiffid:
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@ConfigurationProperties (prefix = "spring.datasource")
public class DataSourceProperties
implements BeanClasslLoaderAware, EnvironmentAware, InitializingBean {

/**

* Name of the datasource.

2

private String name = "testdb":

/*k*k

* Generate a random datasource name.

i/t
private boolean generateUniqueName;

/*k*k

* Fully qualified name of the JDBC driver. Auto-detected based on the URL by

default.

i/
private String driverClassName;
/**
* JDBC url of the database.
2/
prilvets Sitrelne wielg
/**
* Login user of the database.
ik
ErrilveltE SitiElne UsEEnezms
/**
* Login password of the database.
Y
private String password;
/**

* JNDI location of the datasource. Class, url, username & password are ignored
when

* set.
Ei/f
private String jndiName;

...... / /AN RGEAT — L BRI O B LR XA SR R AT

HATE 2 7B BB O R) LA E TR ACE, KL STt
JEVEAE AT AL ACE

@ConfigurationProperties (prefix = ”spring. datasource”) &
YrFeA Japplication. propertiesH H HDataSourcefH 3 It B V20 i
spring. datasource 3k, X2 )5 B,
DataSourcePropertieskt< H Nk KDataSource I — VAL & . 1E
QAT T T TR P P —
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spring.datasource.url=jdbc:mysqgl://127.0.0.1:3306/test
spring.datasource.username=jack
spring.datasource.password=jackl23

8.1.3 JpaBaseConfiguration

[F] 1) Sk ok F sk B Hibernate JpaAutoConfigurationf 422
JpaBaseConfiguration, FJHFREENFUT:

@EnableConfigurationProperties (JpaProperties.class)

@Import (DataSourceInitializedPublisher.Registrar.class)

public abstract class JpaBaseConfiguration implements BeanFactoryAware {
private final DataSource dataSource;

private final JpaProperties properties;

EABARFRAT LI T JpaPropertiesds:

QConfigurationProperties (prefix = "spring.jpa")
public class JpaProperties ({
//3pa JRAE— LRIk R T
private Map<String, String> properties = new HashMap<String, String>():
//databasePlatform &5, 2RI\ Database —Ff,
private String databasePlatform;

/) B EE S & MYSQL, DB2. .. ...

private Database database;

// RAHRYESE ARG DAL

private boolean generateDdl = false;

/I RB BT sal, BRAAER

private boolean showSqgl = false;

private Hibernate hibernate = new Hibernate () ;

EABHEFRATHFT HHibernateds:
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pulsllic @itaitie class kEillocswmeice |
private String ddlAuto;
/**
* Use Hibernate's newer IdentifierGenerator for AUTO, TABLE and SEQUENCE. This
is
* aeitmallly & sherteut for the "hilberniite, 16, ney CEnarsitor megolngs! BrepREty .
* When not specified will default to "false" with Hibernate 5 for back
* compatibility.
=/
private Boolean useNewIdGeneratorMappings;
@NestedConfigurationProperty

private final Naming naming = new Naming() ;

...... //FA1FE R Hibernate KX =4 @M

FATHEFT HNamingJf L E — Ny 4 A0 «

public static class Naming {

private static final String DEFAULT HIBERNATE4 STRATEGY =
"org.springframework.boot.orm.jpa.hibernate.SpringNamingStrategy";

private static final String DEFAULT PHYSICAL STRATEGY =
"org.springframework.boot.orm.jpa.hibernate.SpringPhysicalNamingStrategy";

private static final String DEFAULT IMPLICIT STRATEGY =
"org.springframework.boot.orm.jpa.hibernate.SpringImplicitNamingStrategy";

/**

» Eblsernesics 5 amellidlenlic meimilne Sitesicceyy mullly cuellilEilcel meme

i/

private String implicitStrategy;

/**

» hblosrneits & plnysilcal memilne Screiceenyy tullly cuzlliltilcel nems

e/

private String physicalStrategy;

/**

*Hibernate 4 naming strategy fullyqualifiedname. Not supportedwithHibernate

w B

i)

private String strategy;

A LAVE R, X B HNamingfy 44 5K HE, F%F [ Hibernated Al
HibernatebJf H45 H 7 BRIAII SRS o J5 1 2 15 FRA B0 40 A R

AT ARRAT TG 15 2RI BC B S/ R T JPARIFC B A B rl iX 2
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spring.jpa.database-platform=mysqgl
spring.jpa.generate-ddl=false

spring.jpa.hibernate.ddl-auto=none
spring.jpa.show-sgl=true

SREALIAG] ; 7|08 - [PIECIPEE € LEE , NILISETMAEE - Eermat_Sell=trus
spring.jpa.properties.hibernate.type=trace
spring.jpa.properties.hibernate.use sgl comments=true
spring.jpa.properties.hibernate.jdbc.batch size=50

8.1.4 Configuration i

H AT bR TR, BRIAE, 2% F 2R N G E AR
#, BEMANLEABEN, REIR 7 PFREKIEALEAHBRIR .
HUX B RFGRAT A8, BATEKAC B A%, &H I
S FF IR key, X Ekey IR ATE, HEGEER, KR
1A RERPIE T 24, 1E#f 5 3 58 B B SCAF I BCE -

8.2 AliDruidDataSourcelIics&

(1) 7ESEBR TAEH, FATH IR/ EH 2 Tomcat [ JDBCEFE
1), —fERS FH H AR A DataSource . X B A1) 58—/ M FH AR % i
ffJAliDruid, B&HWHTHCE.

< | ==pliuilel——=>
<dependency>
<groupld>com.alibaba</groupId>
<artifactId>druid</artifactId>
<version>1.1.5</version>
</dependency>

(2) —FER R, FATFTFDruidDataSourceAutoConfigurefit
B,
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@Configuration

@ConditionalOnClass (com.alibaba.druid.pool.DruidDataSource.class)

@AutoConfigureBefore (DataSourceAutoConfiguration.class)

@EnableConfigurationProperties ({DruidStatProperties.class,

DataSourceProperties.class})

@Import ({DruidSpringAopConfiguration.class,
DruidStatViewServletConfiguration.class,
DruidWebStatFilterConfiguration.class,
DruidFilterConfiguration.class})

public class DruidDataSourceAutoConfigure {

@Bean
@ConditionalOnMissingBean
public DataSource dataSource () {
return new DruidDataSourceWrapper () ;
}
/**
* Register the {@link DataSourcePoolMetadataProvider} instances to support
DEIEESeuhieeE MEtiEilEs -
*
* @see DataSourcePoolMetadataProvidersConfiguration
x/
@Bean

public DataSourcePoolMetadataProvider

druidDataSourcePoolMetadataProvider () {
return new DataSourcePoolMetadataProvider () {
@Override

public DataSourcePoolMetadata getDataSourcePoolMetadata (DataSource
dataSource) {
if (dataSource instanceof DruidDataSource) {
return new DruidDataSourcePoolMetadata ((DruidDataSource)
dataSource) ;
J

return null;

7 AR Fldruid4k & T DataSourcePropertiesHIfiL B o

(3) FAIFTHFDruidDataSourceWrapper:
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@ConfigurationProperties ("spring.datasource.druid")
class DruidDataSourceWrapper extends DruidDataSource implements
InitializingBean {
@Autowired
private DataSourceProperties basicProperties;
@Override
public void afterPropertiesSet () throws Exception ({

//if not found prefix 'spring.datasource.druid' jdbc

prEeEEEties , serilne chtagenicee! praiilx jeloe preperties will g ugeel,

if (super.getUsername () == null) {

super.setUsername (basicProperties.determineUsername ()) ;
if (super.getPassword() == null) {

super.setPassword (basicProperties.determinePassword()) ;
if (super.getUrl() == null) {

super.setUrl (basicProperties.determineUrl ()) ;
}
if (super.getDriverClassName () == null) {

super.setDriverClassName (basicProperties.determineDriverClassName ()) ;

FATRI T DataSource AL B 75

spring.datasource.druid.url=jdbc:mysgl://127.0.0.1:3306/test # =@
spring.datasource.url=

spring.datasource.druid.username=jack # #{ spring.datasource.username=

spring.datasource.druid.password=jackl23 # #f spring.datasource.password=

spring.datasource.druid.driver-class-name=com.mysql.jdbc.Driver #&k

spring.datasource.driver-class—-name=

(4) B HITHDruidDataSourceds, i K | IEHZBHIEE
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spring.datasource.druid.initial-size=

e iG], ClelECISOUIEEIS  CIEblLE]  MEPR—EISIE L E=
spring.datasource.druid.min-idle=
spring.datasource.druid.max-wait=
spring.datasource.druid.pool-prepared-statements=
spring.datasource.druid.max-pool-prepared-statement-per-connection-size=
spring.datasource.druid.max-open-prepared-statements= #f1_F a4
spring.datasource.druid.validation-query=
spring.datasource.druid.validation-query-timeout=
spring.datasource.druid.test-on-borrow=

spring.datasource.druid. test-on-return=
spring.datasource.druid.test-while-idle=
spring.datasource.druid.time-between-eviction-runs-millis=
spring.datasource.druid.min-evictable-idle-time-millis=

GloEilng)  CEIEAEEMECE ; cleulcl merx—evilcitelola=iclle=itdnE-—mnul L 5=
spring.datasource.druid.filters= #flEHEZNH LE S5

«...//more

R IRAN T 4k224F _E R EDruidAbstractDataSourceit e KL T
(CEZ NN

(5) UISARIRFTH LA 25!

@Import ({DruidSpringAopConfiguration.class,
DruidStatViewServletConfiguration.class,
DruidWebStatFilterConfiguration.class,
DruidFilterConfiguration.class})

WA R Pldruidi)E 20 E .

# WebStatFilter fig®, ViHHIES#% Druid Wiki, fii® WebStatFilter

spring.datasource.druid.web-stat-filter.enabled= #E&FEH StatFilter BiMMHE
true

spring.datasource.druid.web-stat-filter.url-pattern=

# StatViewServlet i®, #HiES% Druid Wiki, BlE StatViewServlet

spring.datasource.druid.stat-view-servlet.enabled= #2273 StatViewServlet
EIAH true

spriingRldadtaseurceNdBElidNsta Eaviicwas crmylie Nl aiin s serRane=

spring.datasource.druid.stat-view-servlet.login-password=

Druidf E ZACE T A ZE B 7O, XHE ARG KK E
] —b — DA A X EECE, 1S 2 AT e & 1) 5%
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8.3 EHEIJRIIENHIHR
8.3.1 EfjA@Transactionali¥fifzx{FE=

1 . @EnableTransactionManagement

IEHEO T, fREAARAAIApplicationConfigdein b
@FnableTransactionManagementyEfiE A Ge o S5 S H ., B
DataSource 95 B spring. factories B HERIANIE
TransactionAutoConfigurationz¥, EHVEE ] DIFINE LN T
BEiEME, BRUCRHIAdviceMode. PROXY, Hr ABRIATE 03558 FE LA
AR 78, s NeTransactional yF AL E k. FATET
A& P LAKE, SimpleJpaRepository BTkl 2 a H55H.

2 . B @Transactionaljf§3

@Target ({ElementType .METHOD, ElementType.TYPE})
@Retention (RetentionPolicy.RUNTIME)
@Inherited
@Documented
public @interface Transactional {
@AliasFor ("transactionManager")
String value () default ""
@AliasFor ("value")
Slitizinge ErameeciclemizmaceE () ceitaulie W
Propagation propagation() default Propagation.REQUIRED;
Isolation isolation() default Isolation.DEFAULT;
int timeout () default TransactionDefinition.TIMEOUT DEFAULT;
boolean readOnly () default false;
Class<? extends Throwable>[] rollbackFor () default {};

String[] rollbackForClassName () default {};
Class<? extends Throwable>[] noRollbackFor () default {};

String[] noRollbackForClassName () default {};

(1) @Transactional ¥ 5 FHZSE Ui U RS- 1T~
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%8-1 @Transactional £/ ¥ % B A %50 0A

SHBMR IhaesiA
B THCE AT 5 R R ss, wEh true Rom Rk, false MR, BR
oy NE A false. $41: @Transactional(readOnly=true)
2B T U T B AT IR (W 7 W 288, 20 b il 4 e e Bl v i e, )
BATHR S5 RNR . .
rollbackFor fRER—RHI: @Transactional(rollbackFor=RuntimeException.class)
HEEZAN7 IS @Transactional(rollbackFor={RuntimeException.class, Exception.class})
2B T VB T AT IR W W 2B RR A, T h il 48 5 e 42 R b i) e
— W, AT SRS RNR . Bt
e — R 4AFR: @Transactional(rollbackForClassName="RuntimeException")
Name HEZAN R ILFR: @Transactional(rollbackForClassName={"RuntimeException",
"Exception"})
ZIBIE R T W BEA T AT IR Y W 28, 407 vE P G e i B P 1 S I
oRollbackFor AT RS . B
fRE R @Transactional(noRollbackFor=RuntimeException.class)
RELZANRHIS: @Transactional(noRollbackFor={RuntimeException.class, Exception.class})
BT TR EA T ZHATIONR ) 5 W R A MRE, 7 vE P 15 5E 5 2 IR P i
S ——— SN, AMATHEEENR. .
FEE R — R AFR: @Transactional(noRollbackForClassName="RuntimeException")
ClasstiameVsuie 4 B e
(@Transactional(noRollbackForClassName={"RuntimeException","Exception"})
. AT B R AR T N
prpagaton f5l4n:  @Transactional(propagation=Propagation. NOT SUPPORTED,readOnly=true)
lation AR TR B R AR B SRR R O, R SRR GO T AR 2 50 R s L
A I H s PER BOA R B RO B ], AT EEIATIRE
timeout ZEMH T W E RSB, BB -1, BRI
tra1lqsact10nManager/ 15 5€ transactionManager, 4375 £ datasource [ 1%
value

(2) propagation: fEHEITN.

B F 55 AL IEAT Neds: WMRAFEAURTFES 2w, —NFS
e A E, WA TR LS € — NSRRI SATAT
FATTUE

org. springframework. transaction. annotation. Propagationf{ s
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H5E SCI TSR ALRTRAT AR -

public enum Propagation {
REQUIRED (0) ,

SURPRORIS (1L))

MANDATORY (2) ,

REQUIRES NEW(3),

NOT SUPPORTED (4),

NEVER (5) ,

NESTED (6) ;

}

o REQUIRED: R L ATAEF S5, WwNZFSH; R LaT4A
F45, NAZE-NHFHOF S,

o SUPPORTS: R LA A AEFH, WNZFH; wRLATRA
F45, NAIEF 5095 XHBLLIEFT,

o MANDATORY: 4R L ATAAEF %, MwANZFSH; X LGaTX
HE%5, Niwd F5,

o REQUIRES_NEW: @ —AN#a9F %, R LA HELEF S, i
LAl F A,

o NOT_SUPPORTED: WAJFF 475 Xizf7, WREMALEF S, N
LA E S EA,

o NEVER: IFF 475 X811, RS MALEF S, Wih#
o

o NESTED: W R LA HAEF %, NAE - NFHFZENLITESFN
HEEH KRBT, WRLWWEAES, WiZBRASEH T
REQUIRED.

fee vk Wi i Fpropagationf@ YR E, #U:

@Transactional (propagation = Propagation.REQUIRED)

(3) Isolation: FEEZA.

B B IR T IR R BIF S5 2 R b R, 5T R
fx EEA S R dh: MR, =R, L8
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AT LUE
org. springframework. transaction. annotation. Isolationf s

FE S4B s o O AE -

public enum Isolation {
DEFAULT (-1) ,

READ UNCOMMITTED (1),
READ COMMITTED(Z2),
REPEATABLE READ (4),
SERIALIZABLE (8) ;

}

DEFAULT: X ZZKINAA, & 1% FJKE I8 B 69 BN 3 2K
Bo 3 KI5 HKPEEMT, B XA A: READ_COMMITTED,
READ_UNCOMMITTED: iZla & B A& T —AF 5T LR G —A
ELH B RAALEEA R, ZBANINRG LR Efe R £
g, RRVE A% SEA.

READ_COMMITTED: #Z[& BB MNEAT—ANFHARIERG —NF
5O 2RIGEIE, ZBANTAG IR, XL KZHFA
T IEF AL,

REPEATABLE_READ: %[ BB M A T—ANFHEEANTAFT
RS REBEPITEANT W, FALERAEGILETAAR. BPAE
%R B2 18 A GGG HAEH Rz B 1, X I F AL
DM ZB AT A Ak AR e N T A,
SERIALIZABLE: FfA 89 F SR K BABIT, IHELHZAHE
AT R S AT, st R, ﬁ%%?%%i%ﬁ\fﬁﬁ
BIRVAR L7, BRI TGt p a9k, B HFATL
e R EZ B A

fee ik B isolation@ R E, #lun.

@Transactional (isolation = Isolation.DEFAULT)

(4) Spring BootHIIXFHERINMLA], HeHZAERAIHHF SN, £
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J7vk B AR N E@Transactional VEAERI AT . 11 SEBr LAE
o, BAT— AR EAEService R R T ik EINEE 55, DLRUEEEATT
ERINE RN (T

@Transactional (rollbackOn = Exception.class)

public void saveUserInfo () throws Exception {
userCustomerRepository.save (new

UserCustomerEntity ("jackzhang@mail.com","jackzhang")) ;

userRepository.save (new UserInfoEntity("jack test","name"));

throw new Exception ("test");...... /) WITEAR 24> repository W, R,
Ho5- 2[RRI

}

3. 5=

(1) @Transactional REEMEN H Blpublic e L, XFFHABIAE
publicfI 7, WIHRFRIC T @Transactional AN HREE, H %A
HETIRE .

(2) HspringH S E A, HSpring2 kM st #idE ERFTIT. £
. BE. BNGEREITHIE 4N (throw new RuntimeException ("7F
B7) ) &g, BIBRAZKE (unchecked) HIFIAMS AR T
P BRI AN (throw new Exception ("VERE”) ;) A<EIE, [
R 2R A A CGRZJEZATR I 7, WS E e
W2 R B S R T D B, TR e T R iE S (A
B, EAMEPTA REAENR, E LeTransactional (rollbackFor=
{Exception. class, HAhRH}) . WRikuncheckedBIAMNEIE, U

@Transactional (notRollbackFor=RunTimeException. class) o

(3) @TransactionalyFfAEN 1Z R #%N H 2lpublicw] WL H)F7E
F. AR FEprotected. privated{Fpackage-visiblel] 7y A
H@TransactionalVEME, ‘EWA IS, (ERAXMEIEM TR A
SRERNCEEMESRE.

(4) @TransactionalyFff vl AR B FH T4 11 8 ORI 1 774
e XA Hpublic /i E. AR, iF1E (N Y @Transactional JEfi#
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I A B U R 55T N, EIUGE —FoodE, seiesiiiml
@Transactional VEMEA IR FIEC B & 24 10 B A FH 4417 N Hbeans AT fif
M. bmmms v, HspERcEaMHBIAE THESITHN.

(5) Spring[ AR\ BGRIRAERARRIZR (BT FAEH
@Transactional VEfE, WIAZAN AR LI TR B /R
SRA] DAFERE O ¥ FH@Transactional VEf#, {HZXP HREE YR 1EE T
ET OB EA A BOERE AR AN, B EWRE
AR AR A TSR, B4 ZH 55 1 B AN R i i T 2R IAR
PR, 1 X R A S SRS CEmA ™ E
1) o DRI, 158252 Spring Al BA B E I HAE BT A4S
@Transactional ¥«

(6) HHXEAMMECETTE, —MRIRANTIE U I 2 X 1E g
HE, JBANMEERFES T, AnFEMservice 7% LA EA]
HEM), BE— MRS, ASPECTJI BRI E 735, FrbAAE
KA M@Transactional VML — & WA FH 55

8.3.2 RHAIEESS

A ES, Y%, BiE N ASPECT JH S .

bR TAES, BN TTIRELIATIN LeTransact ionalVEA#, W HE
THEEA SR, BAMNESE, PrUEINa s E 24 I % B B 4=
#HAFS, HIRSpring® A KHMEE .

REEERATH I H B3 —>12Aspect jTransactionConfig
Eﬂﬂ’ ﬁDT:
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@Configuration
@EnableTransactionManagement
elellaie @llags AseEeic]) LeeinscEitlemcemitilsc)
public static final String transactionExecution = "execution (*
com.jackzhang.example. .service.*.*(..))";
@Autowired
private PlatformTransactionManager transactionManager;
@Bean
public DefaultPointcutAdvisor defaultPointcutAdvisor () {
//HRE — R R LA R
AspectJExpressionPointcut pointcut = new AspectJExpressionPointcut () ;

pointcut.setExpression (transactionExecution) ;

/ /it E advisor
DefaultPointcutAdvisor advisor = new DefaultPointcutAdvisor() ;

RACILS@IE SR POILMECUIE (P@LREEUIE)) 7

/ /AR AN R B 757 P AN 1K) SR

PieeEicit l@s atiteilotites = mey ErepSntilEs () g

Bt llotites  SeicPreoperity (Ve ="V, VEROEPAGAIION RISCUIRIED, —Exespiclen’))
AEEENGTEES ; SEtRrEepaEiEy (Vackl=V , VEROPAGCATION RIQUIRID, —Exespiclemn™ )
attributes.setProperty ("save*", "PROPAGATION REQUIRED,-Exception");
attributes.setProperty ("update*", "PROPAGATION REQUIRED,-Exception");
attributesifsetPropertviitdeliete = PROPACATHONSREOQUINRER ASExcepttont)l;

/ /4%t Interceptor
TransactionInterceptor txAdvice = new
TransactionInterceptor (transactionManager, attributes);
advisor.setAdvice (txAdvice) ;

return advisor;

A TIServicest = HalfA 135, wTLn
@Transactional k7B fi & R AL & -

8.4 WIECEZ LR

8.4.1 {Eapplication.propertiesfIiEXFH/
DataSource

E X DataSource K zElapplication. properties i A [E
A& . W M, FEPEVRECE Nspring. datasource. one ki)
BLE, 28 —#HIEIHACE Nspring. datasource. twoHf kAL E
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[ VRXFEBNICE, AL XL
spring.datasource.url=dbl
spring.datasource.username=dbl username

spring.datasource.password=dbl password

//# Druid ¥U4RVENIE, 4k/K spring.datasource.* W, AIFNIE

spring.datasource.druid.initial-size=5

spring.datasource.druid.max-active=5

//#Druid HEYE 1 MEE, 47K spring.datasource.druid.* PgE, MHFEINEZE
// #db L[l E o T A

spring.datasource.druid.one.url=dbl
spring.datasource.druid.one.username=dbl username
spring.datasource.druid.one.password=dbl password

spring.datasource.druid.one.max-active=10
spring.datasource.druid.one.max-wait=10000

//# Druid FdEJ 2 E'E, k7&K spring.datasource.druid.* EE, FHENEZ
spring.datasource.druid.two.url=db2
spring.datasource.druid.two.username=db2 username
spring.datasource.druid.two.password=db2 password

springidateasounreceldriiidStweimaxsactlve=20

spring.datasource.druid.two.max-wait=20000

8.4.2 TENXF/ 1 DataSourceConfigJavaz

i DataSourceConfigZR P 40T
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@Configuration
@EnableTransactionManagement
@EnableJpaRepositories (
entityManagerFactoryRef="entityManagerFactoryOne",
transactionManagerRef="transactionManagerOne",
basePackages= { "com.jackzhang.example.one" }) //¥%® Repository ififi &
EidnzlolleCenitileiiegic loniPizojoRiritlas (JpelPicepeic tileE  ClleEs)
public class DataSourceOneConfig {
J*x
* HCEHREIRL
*/
@Primary
@Bean (name = "dataSourceOne")
@ConfigurationProperties ("spring.datasource.druid.one")
public DataSource dataSourceOne () {
return DruidDataSourceBuilder.create () .build() ;

@Autowired
@Qualifier ("dataSourceOne")
private DataSource oneDataSource;

@Primary

@Bean (name = "entityManagerOne")

public EntityManager entityManager (EntityManagerFactoryBuilder builder) {
return

SniEliEiEnzEEER it yOne (levalllelsit) (esicllon|erit () « Creaitemmit it yiieinsieisie () 5
}
@Primary
@Bean (name = "entityManagerFactoryOne")
public LocalContainerEntityManagerFactoryBean entityManagerFactoryOne
(EntityManagerFactoryBuilder builder) {
return builder
.dataSource (oneDataSource)
.properties (getVendorProperties (oneDataSource))
.packages ("com.jackzhang.example.one") //¥% B SikIEHTLENE
.persistenceUnit ("onePersistenceUnit")
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olonaat el () 7
}
QAutowired
private JpaProperties jpaProperties;
private Map<String, String> getVendorProperties (DataSource dataSource) ({
return jpaProperties.getHibernateProperties (dataSource) ;
}
@Primary
@Bean (name = "transactionManagerOne")
public PlatformTransactionManager
transactionManagerOne (EntityManagerFactoryBuilder builder) ({
return new
JpaTransactionManager (entityManagerFactoryOne (builder) .getObject () ) ;
}
}
@Configuration
@EnableTransactionManagement
@EnableJpaRepositories (
entityManagerFactoryRef="entityManagerFactoryTwo",
transactionManagerRef="transactionManagerTwo",
basePackages= { "com.jackzhang.example.two" }) //i& & Repository fi{EfiE
@EnableConfigurationProperties (JpaProperties.class)
public class DataSourceTwoConfig ({
/**
* e E R
il
@Primary
@Bean (name = "dataSourceTwo")
@ConfigurationProperties ("spring.datasource.druid.two")
public DataSource dataSourceTwo () {
Eicuian DrpaleibEiccSionreeElileEE @aseneE () olomatilel() 2

QAutowired
@Qualifier ("dataSourceTwo")
private DataSource twoDataSource;

@Primary

@Bean (name = "entityManagerTwo")

public EntityManager entityManager (EntityManagerFactoryBuilder builder) {
IE@iC Uz

entityManagerFactoryTwo (builder) .getObject () .createEntityManager () ;
}
@Primary
@Bean (name = "entityManagerFactoryTwo")
public LocalContainerEntityManagerFactoryBean entityManagerFactoryTwo
(EntityManagerFactoryBuilder builder) {
EEEuEm el lleEe
.dataSource (twoDataSource)
.properties (getVendorProperties (twoDataSource))
.packages ("com.jackzhang.example.two") //&E LA ITAEALE
.persistenceUnit ("twoPersistenceUnit")
.build() ;
}
@Autowired
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private JpaProperties jpaProperties;
private Map<String, String> getVendorProperties (DataSource dataSource) {
return jpaProperties.getHibernateProperties (dataSource) ;

}
@Primary
@Bean (name = "transactionManagerTwo")
public PlatformTransactionManager
transactionManagerTwo (EntityManagerFactoryBuilder builder) ({
return new
JpaTransactionManager (entityManagerFactoryTwo (builder) .getObject ()) ;

}
}

AT &I DataSourceTwoConfig. DataSourceOneConfigN & FEA
—F, EEEEEHE M EDataSource, MIMHIRK T HE
transactionManager. 43 ”UELW/I\packageTﬁ'JL% ERERLNIE)
PEUF R ORI . AR T n] DB id @Transactional (rollbackFor =

Exception. class, transactionManager=

“transactionManagerOne”) kT3 ik £ 45 VR o

B8 AR 25 T HEAT , LSRR /DA 2 B IR 3% = 11, 1'/15%$@i5(
I 2 R, SRR AR, BRI S , BT
A] LI iR 5% 2 il o, AHAHERR Job%e

8.5 Namings# SREgIFEMRECH

FIJPARE ANJT@Ent ity SEAR, FARHITE S A4 B A 5= BUW g, 1M
B B 59 A

o TRGL: AMHFREN, XENRIEFBELL, P LE, L
#HITE X4 %, Bpidif@Columniz AECE

o [2XGL: BXGPL—MARLEN, AT ALRFRLE L
AR, BT Hhibernatedt 712 X %, HI, faXa %L
BLIEAR TR BT B X % 89 H B EAT IR AT, BP N A2@Co |l umn
VE R AT a9 BRI B AL

8.5.1 Naming#is B EhEI$E
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Naming )% & HiHibernate A FR) i B 2K i 44 SR 2
org. springframework. boot. orm. jpa. hibernate. SpringNamingStrat.
MFAT K IMHibernate 5¥ Fa=lam 2 SRS AR 73 il 1
implicitStrategyfliphysicalStrategy. M'E J5 B SCES H 15 51X ALl
1) B 2 3 e R, IR ) e A4 SR AR B B E S

o F—ANMBEAMNIT ZRA P RI—ANESETH LA, XIANE
LA VAR H P52, i@ i3@ColumnA=@Table i iR 7 A%,
47T VAl it #kHibernate® ImplicitNamingStrategy 45 & o

o FH /M AN LR F AT L MREATRAD L LA, I LARE
HHibernate ¥ #9PhysicalNamingStrategy® €. AU A
=2l Ua:

1 . ImplicitNamingStrategy

Y AR R B A H R B I B PR R B A 1 4
PRISF, fEHibernate N #BWLE NFAM G AL, Hin— AR F1E
@TablerPfRHIR A, MAKRARAIMPINN L LILL, BiFCEntity
FHRL A RR . i — A SER A AE@Co lumn F (4851 44, B4 5]
2 B T A AN R AZ SEAR XS N B4 o T 3RAT T BIE A BR A B R X
TR 2R
org. springframework. boot. orm. jpa. hibernate. SpringImplicitNam

HibernateH %€ X T 2/ M 1ImplicitNamingStrategy ) sLH, w] LA
HAEEH . 2 2 E AR B AR, KPR H e A —
i, HAtL .

e ImplicitNamingStrategyJpaCompliantimpl: ZKiA&9 & & %
58, A JPA 2. 049 HLTE,

e ImplicitNamingStrategyLegacyHbmImp|: 3 ZHibernate# jix
A by ar LA

e ImplicitNamingStrategylLegacydpalmpl: # ZJPA 1.0#L.5a P
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Ay B HLTE

e ImplicitNamingStrategyComponentPathlmpl: K355
ImplicitNamingStrategyJpaCompliantImpl| 2 FEA0 R, 422 %t
F@Embedded 5 /E fRAT & 09 04 4 32 & i@ i1 4F attr ibutePath
TRAY, B e R &A1 £ A% F@Embedded i iR AT BHAE, Jm R &
TR LA, TAAFESRAKEINLREIN,

E— FOMLRKE], wE8-3F~.

I ImplicitNamingStrategy r Serializable

A‘ A

c ImplicitNamingStrategyJpaCompliantimpl

S
| |

& = ImplicitNamingStrategyLegacy/palmpl & = ImplicitNamingStrategyLegacyHbmImpl € = SpringlmplicitNamingStrategy € = ImplicitNamingStrategyComponentPathimpl|

K 8-3

SpringImplicitNamingStrategy4k&
ImplicitNamingStrategyJpaCompliantImpl, A TEIEMER]LLEF,
XPAME. BER AW BRI WRARE X, #A TRIZMAEFER, 1M
tableflcolumn FH#H BN G 7B —FF,

2 . PhysicalNamingStrategy

FEXAWr B, R % 752 | O ar 4R, @i A
PhysicalNamingStrategy i] PASZIIX LLRR ], T A 75 B 3R 4 A1 51 44
ifijd@Tablef1@Column SR B AR E « TCil XS R 2 15 B =0
FIES A EE ey e ik €, PhysicalNamingStrategy#{ ot i
Mo (B2 T ImplicitNamingStrategy, AR A HEA B4t
LRI A AF ], WS TSN FE R R DA TR € [ @Tablesl i
@EntityZnamel, W EHIImplicitNamingStrategyiFA<tl/EH .

TR CLE N R 5, AT DU S2 bR 75 2R K e S H 2L SR
k&K ImplicitNamingStrategyih & 4k #&PhysicalNamingStrategy,
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teanin ERrgit &5, sEEEH AT <7 5. [FEIERRE:
PhysicalNamingStrategy/Kit/&fE ImplicitNamingStrategy X g AT
1, I HAGR ST IATE T
PhysicalNamingStrategyStandardImpl H] Y5 AL

public class PhysicalNamingStrategyStandardImpl implements
PhysicalNamingStrategy, Serializable {
public static final PhysicalNamingStrategyStandardImpl INSTANCE = new
PhysicalNamingStrategyStandardImpl () ;
@Override
pulblfteNidenEitficmtoRhyishicaliCacallogNamel(TdenEat f e namer N idb e Enval Eonme niE
context) {
return name;
}
@Override
public Identifier toPhysicalSchemaName (Identifier name, JdbcEnvironment
context) {
EEEBligial nEHiE
}
@Override
public Identifier toPhysicalTableName (Identifier name, JdbcEnvironment
context) {
ZEituliZin. nEnE
}
@Override
public Identifier toPhysicalSequenceName (Identifier name, JdbcEnvironment
context) {
return name;
it
@Override
public Identifier toPhysicalColumnName (Identifier name, JdbcEnvironment
context) {
TS LliEn, mEE

}

BRINEOLT, R EIXM S, ¥ InplicitNamingStrategyf%
R D R HERE NEIEE B ZFR, A AHRR T EAER [H,
W84

I PhysicalNamingStrategy I Serializable

A A

c PhysicalNamingStrategyStandardimpl

K 8-4

| %

~a_n

8.5.2 ECfFT{ErhfAY—Lb:
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KPR TAE, BATERXFERIN 5. SBAME My SQLE H
RN, — AT 2 45 BATE ORI ZER, T Bl 2/ NS
o« RRILH R AT JavaZ 2 #f 2 de b i) 7 B 4 7
o WER—AFIRRSS, BERAARE bS]
PALEFR S 2 148 2 @co lumndi /& 4 AR AL AL

(1) % X H A HPhysicalNamingStrategy, 4K
PhysicalNamingStrategyStandardImp128Eim], AU T:

package com.jack.model.naming;
public class MyPhysicalNamingStrategy extends
PhysicalNamingStrategyStandardImpl {
//## PhysicalColumnName J5i%, BB PIELA K,
@Override
public Identifier toPhysicalColumnName (Identifier name, JdbcEnvironment

context) {
String text = warp(name.getText ()) ;
1f (Objects.equals (text.charAt (0) , " ')){
EERE = EERE.replacerilese (V_Y, V) g
}
return super.toPhysicalColumnName (new Identifier (text, name.isQuoted()),
SomIEERRE) £

}
/1 Fs v iy 44 B A0 R R e B X

PLlolile Seitile Scrine wWeuse (Siceatne Eeyie) |

EERit = itEwit meplacedll (M (([[A=Z] ) ¥, " _§iV)  toleweeCase () 7
if (Objects.equals (text.charAt(0) , ' ")) {
EERE = EERE , replaeemilegie (W1, Vi) g

}

EEIELLZIN EEHKE 7

(2) Bfapplication. properties, ¥sinl A ZERIHA],

spring.jpa.hibernate.naming.physical-strategy=com. jack.model .naming.MyPhysi

calNamingStrategy

(3) Bgh: P TEPE @K FHER@rable. @olumnss:
VEMRLLRE, XFEET] DAERA 1Y R MyPhysicalNamingStrategy ikl
M BGUE TAE, &ALy R T B IRATT ) B IS i 44

8.6 FEMEHRXMLIECERX
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H1FSpring  Boot/RKMAERTEE M B, REKGAKT
TR T ETREN, MOAE R RZEANLE], H AT 5D
TRZ T, H2, LR, ATE 7K B EOR 2R
%2, IONSEBRIZ 5T REAT S R R F AT MIBug, A7 22 7= R I &0
Hre PTLMEE SR 17— Rl SHUXMLEC B 7 A F NS5 At

<?xml version="1.0" encoding="UTF-8"?>
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<beans xmlns="http://www.springframework.org/schema/beans"
xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
xmlns:context="http://www.springframework.org/schema/context"
xmlns:tx="http://www.springframework.org/schema/tx"
xmlns: jpa="http://www.springframework.org/schema/data/jpa"
xmlns:aop="http://www.springframework.org/schema/aop"
xsi:schemalocation="
http://www.springframework.org/schema/beans
http://www.springframework.org/schema/beans/spring-beans.xsd
http://www.springframework.org/schema/context
http://www.springframework.org/schema/context/spring-context.xsd
http://www.springframework.org/schema/tx
http://www.springframework.org/schema/tx/spring-tx.xsd
http://www.springframework.org/schema/data/jpa
http://www.springframework.org/schema/data/jpa/spring-jpa-1.3.xsd
http://www.springframework.org/schema/aop
http://www.springframework.org/schema/aop/spring—aop.xsd
W3
<context:property-placeholder
ignore-unresolvable="true" ignore-resource-not—found="true"
location="classpath*:/*.properties"/>
<!-— HURYEHCE , {EH] Tomcat JDBC RN -->
<bean id="dataSource" class="com.alibaba.druid.pool.DruidDataSource"
init-method="init" destroy-method="close">
<ll== Ceonneeition IniEe ——>
<property name="driverClassName" value="S${jdbc.driver}"/>
<property name="url" value="${jdbc.url}"/>
<property name="username" value="${jdbc.username}"/>
<property name="password" value="${jdbc.password}"/>
<1-- FRME -->
<property name="filters" value="stat"/>
<property name="maxActive" value="${jdbc.pool.maxActive}"/>
<property name="initialSize" value="${jdbc.pool.initialSize}"/>
<property name="maxWait" value="${jdbc.pool.maxWait}"/>
<property name="minIdle" value="${jdbc.pool.minlIdle}"/>
<property name="poolPreparedStatements" value="true"/>
<property name="maxOpenPreparedStatements" value="200"/>
</bean>

<!-- JPA Entity Manager Jiig -->
<bean id="entityManagerFactory"
class="org.springframework.orm.jpa.LocalContainerEntityManagerFactoryBean">
<property name="dataSource" ref="dataSource"/>
<property name="packagesToScan" value="com.jackzhang.dao"/>
<property name="jpaVendorAdapter">
<bean id="hibernateJpaVendorAdapter"

class="org.springframework.orm.jpa.vendor.HibernateJpaVendorAdapter" />
</property>
<property name="jpaProperties">
<props>
<prop
key="hibernate.hbm2ddl.auto">${hibernate.hbm2ddl.auto}</prop>
<prop key="hibernate.show sgl">${hibernate.show sql}</prop>
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<prop
key="hibernate.format sql">${hibernate.format sql}</prop>
<prop
key="hibernate.use sql comments">${hibernate.show sqgl}</prop>
<prop key="hibernate.dialect">${hibernate.dialect}</prop>
<prop
key="hibernate.jdbc.batch size">${hibernate.batch size}</prop>
</props>
</property>
</bean>

<l--— JPA HLEE -->

<bean id="transactionManager"
class="org.springframework.orm. jpa.JpaTransactionManager">
<property name="entityManagerFactory" ref="entityManagerFactory"/>

</bean>
<!-— R ABCESY): ] annotation E XH45 -—>
<!--<tx:annotation-driven transaction-manager="transactionManager"

proxy-target-class="true"/>-->

<U-— PSR TTARCEFY -—>
<tx:advice id="transactionAdvice"
transaction-manager="transactionManager">
<tx:attributes>
<tx:method name="save*" propagation="REQUIRED"/>
<tx:method name="update*" propagation="REQUIRED"/>
<tx:method name="find*" propagation="SUPPORTS"/>
<tx:method name="select*" propagation="REQUIRED" read-only="true"/>
<tx:method name="*" propagation="SUPPORTS"/>
</tx:attributes>
</tx:advice>
<aop:config>
<aop:pointcut id="transactionPointcut" expression="execution (*
com.jackzhang.service.*.*(..))"/>
<aop:advisor pointcut-ref="transactionPointcut"
advice-ref="transactionAdvice"/>
</aop:config>
</beans>
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B9E

Intelli) IDEASSpring JPA

CEHA—BNERFEAT—; CEHFHENEHFLIALM

B LEFFANERFEIAF L.

9.1 IntelliJ IDEA#KA

IntelliJ IDEASCHfJava, WSCIFHAMES, WR-1FR.

—— 2 HiER

#%9-1 Intellid IDEAX H&yiE=
R R FF SQL % £IK JVM
PHP PostgreSQL Java
Python MySQL Groovy
Ruby Oracle
Scala SQL Server
Kotlin
Clojure

Intelli] IDEASCRFHUTE S HER UK -2

%9-2 Intellid IDEAX Ha)im SR
FIFRIHESS BN HRIE S KRR RFNA R
Spring MVC HTMLS5 Tomcat
Spring boot CSS3 TomEE
Spring Data SASS WebLogic
Spring Cloud LESS JBoss
Spring 4 FAHEA_L AR RE 3R BUAH AT JavaScript Jetty
Web Services CoffeeScript WebSphere
JSF Node.js
Struts ActionScript
Hibernate
Flex
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AREIRATE S/ 4ESpring Data JPALEIDEAT FH 3 i34

9.2 DataBaselfi{t

Intelli] IDEASZ FfMySQL. PostgreSQL. Microsoft SQL
Server. Microsoft Azure. Oracle. Amazon Redshift. Sybase.
DB2. SQLite. HyperSQL. Apache Derby and H2, UL & FhNAEEHE
. WEYRAIRE), AmtaeiEse bx, FHHEFE. Ra2fEH
Window. Mac. Linux, fS3K&FhEHEERRK P b, HaAJ7 .

fFIntelliJH B AP DatabasetL B, FATAT PAES I Fir
DataSourcelJiZEH:, WK1/~

s Database
S
e

ng Uy

T MySQL a
m. DDL Data Source Amazon Redshift
Data Source from URL Azure (Microsoft)
Data Source from Path DB2 (JTOpen)
DB2 (LUW)
& Derby (Embedded)
2 Derby (Remote) W
Exasol
‘ail E H2
HSQLDB (Local)
HSQLDB (Remote)
& oracle
i PostgreSQL
# SQL Server (jTds)
# SQL Server (Microsoft)
P Sqlite (Xerial)
& Sybase (jTds)
& Sybase (Native)

aseqeleEq

Import from Sources...

FH9-1

5 A8 LWL 0 25 b 5o 2 A B )3 R F T, 92
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i | notification_center:notiication-common > ¥ ¥ 5 % i %)
sal.saybotnet ) - notification | (1| message_incoming
ctification@ala7-study alphamysd.saybotnet (1] message.incoming Inatfication@al7-study.alpha.mysal saybot.ret] #
53 rows. B+ Te: Ao 5 Tabese..d(TSV) & T | ODL | View Query (%3 > @ %
i Iph l.saybat.net £
y &
Lig created by + [1] created at = [17 updated by + (1] updated_at U version = (11} message_requestd + 1] nation_code collations
54 1 201 4 09:41:23 1 1 schemas
55 1 1 1 1 notification g
s6 1 1 1 ] message_content_telephone g
2; 1 3 3 3 message._incoming 3
a5 1 : : i Lid
- I I i created_by o
51 1 () Modify Table ] crested_at g
62 1 Updated_by H
N 1 Table: Comment: | updated_at H
65 1 message incoming BreEg® Q  version g
o : | message._request_id
& 5 Columns (15) | Keys (1) Indices Foreign Keys 1 nation_code >
68 : id BIGINT(20) e { telephone H
69 1 created_by BIGINT(20) /+& | vendor_id H
;fﬂ i created_at DATETIME default CURRENT_TIMESTAMP /«@ vendor_message_id
n : updated_by BIGINT(20) /+E%i# text
2 1 updated_at DATETIHE default CURRENT_TIMESTAHP il H
7 1 o INTUL) 7o user_reply_time E
S 5 nessage_request_id BIGINT(20) /+#{]nessage idx 3 . =]
i Name: Type: oetaut geng 1
2 . 2 PRIMARY &
a . nation_codes VARCHAR(30) o message request
9 message request_telephone
o [ Not ruil Autolnc Uniaue Primary key =
a 1 vaneuan (203 « message template detail
. d message_vendor
& 2 message_vendor.receipt
- : ~ saL seript b & not
&6 1 ALTER TABLE message_inconing CHANGE nation_code nation_codes VARCHAR(30) NOT NULL
&7 1 COMENT "[E535";
88 1
89 1
0 1
a1 1
a2 1
a3 1
a4 1
L : O Executein databs Openin edi Modify ex
) Executeindatabase o penineditor: | Modify e
6 i = y
a7 1
a 2 Cancel | | Preview
9 : 7 : . +
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BEER. 7B BESE&RMENEN, JFHibs B RE
AL SQLIE &) EA A W] DLERIMT R R . 7B, WK9-3

[e]

Database

Search for: cre

@ &

u

) notification@alo?-study.alpha.mysql.saybot.net

collations
schemas

o= notif
message_coni
message_incoming

ication
ni_telephone

id

R ARAE A Query

(o}

P P Tx:Auto v

1 created_at
undated bv

K 9-3

console. SQLIZH| & 5EEIIRA, WE9-4

notification

SELECT telephone from message_request where created_by='jack';

SELECT * from

message_request..
ssage ent_t

me cont

message_reque !

emplate ificat

emplate_de

not

endor

noti otific

FOR UPDATE

~pAlD

notification@alo?

noti

study.alpha.mysql.saybot.net

notification@alo7-study.alpha.mysql...
@alo? pha.mysql.sa t.net
study.alpha.mysql...
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TIPS, SQLEREESS LA 2, WE9-5HT.

2o 2 <« pep TOTITICATION_CENTerouTIcaton-common ... v | > W B PNV o

Database Consoles dy.alpha. mysql.saybot.net - [T dy.alpha.mysql.saybot.net [1]

B Project v @ = | #%- 1= [notification@alo?-study.alpha.mysal.saybot.net [1] [£i] message _incoming [natification@alo7-study.alpha.mysal.saybot.net]

notification-api P IE P P TcAte - notification =
notification-common 1 ISELECT plate_code from message_request where created by="'jack'| o
::Td SELECT x from, _
src
3 build.gradle
% notification-common.iml
£ _editorconfig
£ gitignore
2 build.gradle
[ gradlew
= gradlew.bat
& LICENSE o0 e notification@alo7-study.alpha.mysgl.saybot.net [1] History

= notification_center.iml [ R e Ty SELECT template_code from message_request where created_by='jack’

e
settings.gradle 2 SELECT telephone from message_i
I External Libraries g
" use notification

<1.8> yiJ

/i Gradle: antir:antir:2.7.7
/i Gradle: ch.qos.logback:logbai
7 Gradle: ch.qos.logback:logbar
7j Gradle: com.alo7.msa:alo7-ms
1 8lo7-msa-core-1.3.7-SNAF

i Gradle: com.amazonaws:aws-
/j Gradle: com.amazonaws:aws-
/i Gradle: com.amazonaws:aws-
i Gradle: com.amazonaws:aws-
/i Gradle: com.amazonaws:aws-
/i Gradle: com.amazonaws:jmes
i Gradle: com.fasterxml.jacksor
71 Gradle: com.fasterxml.jacksor
7 Gradle: com.fasterxml.iacksor

a Fiua

Suusure

al

Database Console notification@alo7-study.alpha.mysal.saybot.net [1]
2o |[E] Outout. (77 notificationmessage.reauest x
) 0 rows [%] Tx: Auto =

EF (13 template_code s

e

i}

cancel | [CIEN

s ravenes
X

K9-5

o B R T D BAERAE, tnE9-6

Database Q| B
-+ OFE =B
© v [0 notification@alo7-study.alpha.mysal.saybot.net

EIIng WV &

collations 222
- schemas
= notification E
CIMe 4 New > H
i me ]
% me  Rename.. QF6
7 me & Modify Table... N#e b d
me Copy Reference X4 8C g !
me Jump to Editor F3 s 1%
o me ]
o me Find Usages 486 §
notifieation@ - patabase Tools. . ®1 'S
SQL Scripts L @
|
a
Drop = L3
Jump to Console... {H8F10 4
@ Synchronize H
Compare 8D E
2K
SQL Inserts
Dump with ‘mysejldump’ SQl Updates
Import Data from File... HTML Table

Copy Table to...
Tab-separated (TSV)

Color Settings... Comma-separated (CSV)
Scripted Extensions > CSV-Groovy.csv.groovy
.. Diagrams > HTML-Groovy.html.groovy

| HTML-JavaScript.html.js
JSON-Groovy.json.groovy
|
Tab-se.d  SQL-Inser-Statements.sql.groovy
XML-Groovy.xml.groovy

/ Skip Computed Columns (SQL)
Skip Generated Columns (SQL)
Add Table Definition (SQL)

= Configure CSV Formats...
GCo to Scripts Directory

K 9-6

197



e Find Usages: T AE B KRB EHAREH P XKE,

SQL Script: ¥ X # & AYDDLAYIRAE
Dump Data to File: FH it a0Fg, &M ¥ (F4H

CSV. Fihitext. FHSALES))

Diagrams L34 TR AL B, ME— ) 2
5Bk 1, WE9-THR,

created_by
created_at
updated_by
updated_at
version

message_request_id
message_reguest_detail_id
message_vendor_id
vendor_message_id
error_message

telephone

nation_code

status_code
result_description

user_received_time

created_by
created_at

updated_by
updated at

version
message_request_id
nation_code
telephone
telephone_original
vendor_message_id
vendor_result_msg
vendor_result_fee
vendor_result_code

message_content_t
id

message_id
nation_code
telephone
telephone_original

YHRHBEEWATHRIMSQLII =%, WE9I-8fx.

created_by
created at
updated_by
updated_at
version

message_request_id
nation_code
telephone
vendor_id
vendor_message_id
text

sign
user_reply_time
extend

messag
id
created_by

created_at
updated_by
updated_at
version

uuid

content

status
message_vendor_id
template_code
template_detail_id
template_params
sign

created_by
created_at

updated by
updated at

version

language
message_template_id
message_vendor_id
vendor_template_id
vendor_template_txt
vendor_template_status
vendor_template_type

vendor_template_sign

created_by

created_at
updated_by
updated_at
version
name

sign

account
password
status
vendor_code

K9-7
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created_at
updated_by
updated _at
version

title
media_ty pe
template_type

template_code



+, 9 2 &
[T notification@alo7-study.alpha.mysql.saybot.net
collations

2 rDatabase L ARG H A 4H5EEE, Fl NI RKFKIZIEHESE
PRI, AN N A5 FE A AR A b AN 75 S22 fm] A 25 2 1)
client [ .

9.3 PersistenceRJPAREEYHEEN B
Intelli] IDEAH FIiR¥ A% Spring Data JPAFRIIH T [¥) 58 B4

£F, {Hs&2 M TSpring Data JPAtL 2 & JavaftjPersistence APIFR#E
11, e L E B A ffPersistencet X AR UFH o

1 . HIgpersistence{H

persistenceF+[H W E9-9F 7/~ .

-
Project Settings o Type Path
Project m Hibernate Configuration fUsersjj git/notification_center/notification-api/src/test/java/hibernate.cfg.xml
[Croes 1]
Libraries
Global Libraries
Problems

T EFTHFProject Settingfik B FtMH, fEModules B n—A
Hibernatef&idk, J+HBGIE— Hibernate. cfg. xml Cff CEAE
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test Hax, RZFEAEFRWIRKAEHED » BREELE L
(R “+” St al LB ERAR 2, WE9-10F7R .

notification_center notification-api src test java gy hibernate.cfg.xm
E Fr:‘c:“‘“. R
g apsmris ‘
T notification-api
a notification-common
o build
2 out
= src
& > build.gradle
= Notification-common.iml
= .editorconfig
= .gitignore
** build.gradle
E9 gradlew
= gradlew.bat
= LICENSE
= Notification_center.iml
»* settings.gradle
External Libraries
<1.8 >
Gradle: antlr:antlr:2.7.7
Per: e
notification-api_test
< hibernate.cfg.xml
hibernate.cfg.xml
AbstractPersistableLong
o AuditingEntityListener
BaseaAlo7AuditEntity
MessageConieniTelephoneEntity
MessageRequesiEntity
o, SendMqgListener
Hib
a =| hibernate.cfg.xml|
o
= hgl= select templateCode,templateDetailld from MessageRequestEntity
&
P

E9-10

XEHEF FFIntelli]  IDEARIH A, Wi —MNMEHEME, 17T
Trahestn EEFTR.

2 . FIfPersistence£pLEntity

(1) &EFE9-10F HjPersistence B A JHibernate. xml, £
iy, FTHFAEREntity ), WE9-11HR.
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g ¥ -
Persistence dzls T = | %0

o notif B Jump to Source F3
Cut BX
| Copy ®C d
(‘ Copy Path 0 %C
Copy Reference X438C
Paste ]
Open in default browser
Find Usages 4 %8G
Inspect Code... ¥
Analyze Dependencies...
| Refactor »> A
Hibernate C¢ Validate
, p [Elhig
AN i AcC o EaNRies % MessageRequestEntity where vers:
HEN
N g Delete... =
ool
- & Build Module 'notification-api_test’
jir Recompile 'hibernate.cfg.xml’ 4 ¥8F9
Open in Browser »
i
! Local History >
L Git 4
X +* Compare With... ®D
Compare File with Editor
Databas i

FOTSRE  Generate Persistence Mapping > By Database Schema _
E9-11

(2) FTIFH S BB A R SR R A T B ARE A, JF
HJGTH IMap AsHE Al LA, RAMELL T, SR, SEAR)E AT L
o, nE9-12F7R

T Import Database Schema

LS5 Generate Java Classes and Persistence Metadata for Database Schema

General Settings

Choose Data Source: | [T notification@alo7-study.alpha.mysgl.saybot.net ﬂ - Entity prefix:
Package: com.alo7.notification.message.core.entity B .| entity suffix: |Entity
Prefer primitive types Show default relationships

Datebase Schema Mapping

+ $:EO0 =
Database Schema Map As Mapped Type

I message id messageld long
| nation_code nationCode java.lang.String
| telephone telephone java.lang.String
[11 telephone_original telephoneOriginal java.lang.String

message inco MessageincomingEntity MessagelncomingEntity
message._request MessageRequestEntity MessageRequestEntity
[ content content java.lang.String
[Tl created_at createdAt java.sql.Timestamp
created by createdBy java.lang.Long
Clid
. message_vendor id messageVendorld long ]
[ sign sign Java.lang String
| status status java.lang.String
| template_code templateCode java.lang.String
| template_detail_id templateDetailld long
[71] template_params templateParams java.lang.String
updated at updatedAt java.sql.Timestamp
1l updated_by updatedBy javalang.Long
T uuid uuid java.lang.String
wersion ersion. int

Settings.
/| Add to Session Factory. Generate Column Properties
Generate Single Mapping XML: + Generate Separate XML per Entity

Generate JPA Annotations (Javas)

2 cancel | [CTSN

E9-12

(3) PersistencefJERPIEIFIHQLIZHI 4, ML T, wiE9-13
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[ Project = € = | #%- 1= € MessageRequestEntity.java 14 session-factory
Uit AEEEICER o HOD® &
gradle - -
message-consumer
message-core
notification-admin
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build.gradle BaseAlo7AuditEntity
= notification-common.iml m MessageContentTelephor
e & a createdAt Instant
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LICENSE
Persistence IR - 2
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2 hibernate.cfg.xml # content
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wll |85 —
s
P
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=
|
x
Database Console 4, Hibernate Console | RunDashboard &) Find > 4:Run 5% 5: TODDO & FindBugs-DEA Iy Java Enterprise & Docker 7 9: Version Control ~ [@ Ter

»

& Wi H BLIA Y A Reposi tory,

FK9-13

85 3N BRI AT DA 5 4 B B A1 JPQL % L B T 9 K.

(4) BRI HSpring Dataff il b iE i .

WME9- 145775

&l web

(M Persistence ¥ Favorites

Spring: | Beans | MVC
)

&) > | € BaseServiceimpl (com.alo7.msa.core.service) >
Tl ter | Key y (org.sprit k.data.keyvalue.repositor ,
2 message-core_main | MessageContentTelephoneRepository (com.alo7.nofification. message.core »
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@ ¥ (com.aloZ.n messag

tificat e.repositor»
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€, QuerydsIKeyValueRepository (org.springframework.data keyvalue.repositor

sa@asaaaaaaaaaa

e L
£

erable<T>~CrudReposit i Gradle: org.springframework....
mple<S>):terable <S>
Example<S>, Sort):iterable
findAII(E 5>, Pageable)
findAlByld(terable<ID>):List<T>~
findAlIByld(iterable<ID>):lterable<
findByld(ID):Optional<T>=CrudRe
findOne(Example<S>):Optional<S
flush():void-JpaRepository
getOne(ID):T->JpaRepository

org. dat itory.C Yy

public abstract Iterable<T> findAllById(Iterable<ID>
Returns all i f the type with the given IDs.

Parameters:
ids -

Returns:

save(S):5+CrudReposi

saveAll(iterable<S>):List
saveAll(fterable<S>):iterable<S>-1
saveAndFlush(S):S-JpaRepositor

> Jpal
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Persistence

Database Console Docker

l§]9 15

(5) Spring Data JPAff FHHIFE B 3R
M BOAR B BA B RHMER RS, WE9-16/7~.

Lumn{name = "uuidd")

il ss T edmm .-u-\.—l,..-. "I f emdegiees sppsals

WFE{nrjnfﬂ resolve column ‘uuidx' more... (#F1)
F9-16
Hag, HIATEeManyToOne @ManyToMany 7 BUR S AT [ fi%
SN IELF ) o

MFAEF S Reposi tory I IHEH SR IEFRATAIEnt i ty A
Database i RIFHIHE N, WE9-1THT.

publi < nlerface Mess. achcqucs tRepository extends JpaReposi cr,1’ 5sachcqu st En ty, Leng= {
iery("select uuid, id, ten‘plate(ode from Ncssachm estEntity WHere J: )
rcssaq Requc’"tnu.y tring uuid)

stamp

Press *. to choose the selected (or first) suggestion and insert a dot afterwards

E9-17

Naming StrategyHJ#&/~, UIE9-18FTN,
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[ BeN ) Assign Naming Strategies...
Session Factory « Naming Strategy

& hibernate.cfg.xml !
Default g strategy

org.hibernate.boot.model.naming.ImplicitNamingStrategyComponentPathimpl
org.hibernate.boot.model.naming. ici lingStrategyJpaCi

c

<

€ org.hibernate.boot.model.naming.ImplicitNamingStrategyLegacyHbmimpl
€ org.hibernate.boot.model.naming.ImplicitNamingStrategylLegacyJpalmpl
€ R
<
<

org.hibernate.boot.model.naming.Physi

g dimpl

org.springframework.boot.orm.jpa.hiber: pri i gy

org.springframework.boot.orm.jpa.hibernate.SpringPhysicalNamingStrategy
P

‘ Cancel m ‘

E9-18

Intelli] IDEAG A FE AL 5%, WE9-19 .

[ Overview i (= Threads 3, Sampler & MBeans [ )Console Plugins [ Buffer Pools || Visual €€ [ Tracer
-1 . UNREGISTERED

ideavmoptions

v/ CPU v Memory v Classes ¢ Threads

—XX:ReservedCodeCachesize=240m Perform GC
UseCompressedops
-Dfile.encoding=UTF-8
XX UseCm\dlEkSMeepGC Heap | Metaspace ]
ftRefLRUPo 1icyMSPerMB=50

Heap Dump

size: 1,708,093,440 B Used: 1,014,472,632 B

—-Dsun. io.useCanonCaches=false Max: 2,147,483,648 B

-Djava.net. preferIPvastack=true

—XX: +HeapDumpOn0utOfMemoryError
:—OmitStackTraceInFastThrow

1,500 M8
verify:none

—XX:ErrorFile=$USER_HOME/java_error_in_idea_%p.log 1,250 MB
—-XX:HeapDunpPath=$USER_HOME/java_error_in_idea.hprof

bootclasspath/a: ../ Lib/boot. jar B85
## WX HEIntellij IDEANRRERTE

. |
750 MB ‘
500 Mg

250 ME

3:40 PM 350 PM 4:00 PM 410 PM 4:20 PM

O Heap size O Used heap

x

FATMHIVMIEOL T, T e RN, AR T A
KRR AR R TR~ 104030 H

9.4 Intelli)J IDEAZ TS AEIRIRE]

(1) FH—A: Hierarchyf K, WLLE RIZEHIACERM)LTH WP
e, AN AN T HEPRGEREA—FE, A2, WE9-20/T75~.
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s |k y-Swisty pes of CacheManager - ) ¥
v v A |2 scope:[al~ | O X T 2B X ? 5
©
=>xﬂ[ CacheManager (org.springframework.cache) %
€, = AbstractCacheManager (org.springframework.cache.support)
€, = CompositeCacheManager (org.springframework.cache.support) A
€, = CaffeineCacheManager (org.springframework.cache.caffeine) I
x po
€, = NoOpCacheManager (org.springframework.cache.support) 3
¢, = TransactionAwareCacheManagerProxy (org.springframework.cache.tran E
€, = ConcurrentMapCacheManager (org.springframework.cache.concurrent) =
o
=
8
o
o
®
4] D
ou o
2
(-8

K9-20

(2) A Structureft ¥, EEIXJIANEEI T DURIGEHE
AR B A 2 KT, 9217w

Structure EE I - 2 ]

l’sléPfHVIA % T

€, = RedisCacheManager
RedisCacheManagerBuilder
RedisCacheManager(RedisCacheWriter, RedisCacheConfiguration)
RedisCacheManager(RedisCacheWriter, RedisCacheConfiguration, Str
. RedisCacheManager(RedisCacheWriter, RedisCacheConfiguration, Mz
create(RedisConnectionFactory): RedisCacheManager
builder(RedisConnectionFactory): RedisCacheManagerBuilder
builder(RedisCacheWriter): RedisCacheManagerBuilder
loadCaches(): Collection<RedisCache> TAbstractCacheManager
getMissingCache(String): RedisCache TAbstractCacheManager
createRedisCache(String, RedisCacheConfiguration): RedisCache
decorateCache(Cache): Cache —AbstractTransactionSupportingCach
afterPropertiesSet(): void = AbstractCacheManager
initializeCaches(): void —»AbstractCacheManager
getCache(String): Cache —AbstractCacheManager
lookupCache(String): Cache —AbstractCacheManager
addCache(Cache): void —+AbstractCacheManager
hashCode(): int = Object
equals(Object): boolean —Object
clone(): Object —»Object
toString(): String —Object
notify(): void —Object
notifyAll(): void —Object
wait(long): void —Object
wait(long, int): void = Object
wait(): void —»Object
m ¢ finalize(): void —Object
b cacheConfigurations: Map<String, RedisCacheConfiguration>

n trancartinnAwara: hnnloan

ol
M«

93933333999 33a3H

FFFFFTaaas

E9-21

(3) =4 diagramsP K, WJPAKRITEAL T2 AL R,
MR, #AFENERE, WE9-2207T/R,
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€, Cac onfigUtils java 1, Cac Java €, RedisCacheManager java 1% RedisCacheManager

hogg uEea@

i CacheManager ‘ 1 InitializingBean ‘

= AbstractCacheManager |

i

c AbstractTransactionSupportingCacheManager |

i

c RedisCacheManager |

€ 9-22

(4) YA debugfl K, WA A, AR DL ER
22, K923~ K926~ .

Debug [ SlabSpec (1)

Ca | Debugger [E]Console »* k= | ¥

» Frames »* 53 Threads +*

"main"@1 in group "mai... ﬁ 1+ 37
createKey:455, SlabSpec$DirectAddressStrate:

-------- add:56, Slab (com.yahoo.slab)

8 call:-1, Slab$add (com.yahoo.slab)
(org.codehaus.gr
-------- (org.codehaus.groo {
(org.codehaus.groo

$spock_feature_0_6:140, SlabSpec (com.yaho

K 9-23

Line 53 in LivelockDemojava
Enabled
Suspend Al © Thread
Condition
Log message to console

Log evaluated expression

Remove once hit

Disabled until selected breakpoint is hit

<None>
4w PUBLLC vuLu Tun g L
50 while (true) {
51 final String msg;
52 msg = messageQueue.poll();
53 if (valid(msg)) {
54 if (STOP.equals(msg)) {
55 break;
56 } else {
57 System.out.printin(">" 4
58 }
59 3
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K 9-24

53 R if (valid(msg)) {
= i£ [€TOP.equal:
Line 53 in LivelockDemo.java reak;
)
 {
Enabled rstem.out.
suspend @ All Thread
Condition: STOP.equals(msg) K intin("por
More (*{3F8) Done  1id(final
- s

while (true) {
final String msg;

if (STOP.equa
break;
} else {

System.out.println(">" + msq);
¥

K 9-26

XA T EARH I 70— it 2 debug B A /E G T, 4nEI9-27HT

Debug g, NotificationApiApplication

P I Frames »* = Variables

© "main"@1 in group "main": RU... ﬁ + Y & = this = {ThrowableProxyConverter@1667}
| it>:16, FormattingConverter (ch.qos.logback.co!

er (ch.qos.logback.core.,|
er (ch.qos.logback.classic

K 9-27
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8105
Spring Data Redisi¥f

10.1 RedisZJedisfd{EH

Jedissg i MM HIRedisH) JavahiR A< ICl ient B SE S »  IX Fpfd
M08 T8, e M Emzm, Bl JedisE{ERedisHIN
EZ SR

FEER AT

o A KM,

o HEHMAE

o 57 Hlix1£ (master/salve) .
o BFPImM A

I AT SRR — T Jedi sfE G AR T 2 anfalfd FH i .
ZA N Jedi st jarf i »
F FMaven¥s il Jedi sIK#i jar:

<dependency>
<groupId>redis.clients</groupId>
<artifactId>jedis</artifactId>
< -—RXAMER, @A AT >
<version>2.9.0</version>
<type>jar</type>
<scope>compile</scope>

</dependency>

1. E3EH
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(1) FRZEREIIE N -

/**

* Created By jack on 16/12/2017

* RIS IER], iR Util

*% /

puslice @lags dJdechigClicnicUell |

public static void main (String[] args) {

Jedis jedis = new Jedis ("localhost",6379);
Jediftsifse s foaz U Mo gt i
String value = jedis.get ("foot");

/ /83X AT A AT LA EAEAE ] redis BUEIMRZ & T

(2) BLREAGH LR LA, ERASLME,,
i1 (D Bip)Skelged Ffis, HIEEAr SN, ST
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PaclsadgeNeemNexampiichire chtsITiEaN i

import org.springframework.beans.factory.annotation.Value;
import redis.clients.jedis.Jedis;

/**
* Created By jack on 16/12/2017
* HPARRENE I, fajfe Util
* EFRERXFKRT, & Jedis WRAE—NBAHIKAY, @REREEERERE, € localhost fl
port Ji{#| properties ML E ST
**/
public class JedisClientUtil ({
@Value ("{spring.redis.host}")
private String host;
@Value ("{spring.redis.port}")
private Integer port;

private final byte[] temp lock = new byte[l];
private Jedis Jjedis;

private JedisClientUtil () {}

public Jedis getRedisClient () {

if (Jedis == null) {
synchronized (temp lock) ({
if (jedis == null) {
jedis = new Jedis (host,port) ;

}
return jedis;
}

Pl getaitlie woiel medn (Serdne (] ares) |

// @Autowired
// JeehigClligntueill JechigClllenEuizillly
// WIRTEH A T MR, B Autowired BIF,

JedisClientUtil jedisClientUtil = new JedisClientUtil () ;
Jedis jedis = jedisClientUtil.getRedisClient () ;
try {
Jeekls . gae (MiteeeY, MosuEY)) g
String value = jedis.get ("foot");
System.out.println(value) ;
} finally {
/I ERRHA

jedis.close() ;
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2 . iEfEthRY(EH

(1) ZEAEABIR) LR L5

— IR AR R R, EWebIFBE A2 2 2R 15
AT, XA 5] NFEZI ML SR B AT B &Nz, R
—F, SIANEEMREN T EHEEN R, Wl TedisX R ] REEN
—/MBHEEEG, FrllJedis$Eft T JedisPool 2K,

PS: R, AR, MBS AEEN, EERNBIN—RE
Chat™.

pugllic @lags dechsClicnceeeluicill
public static void main(String[] args) {
JedisPool pool = new JedisPool (new JedisPoolConfig(), "127.0.0.1",6379) ;
Jedis jedis = pool.getResource() ;
try {
Jeehis st (Miteee , Hegsue') g
String value = jedis.get ("foot"):;
System.out.println(value) ;
} finally {
/1 ERE R

jedis.close();

}

(2) AR — ot ik, SKORIERT A

package com.example.redis.utils;
import org.springframework.beans.factory.annotation.Value;

import org.springframework.stereotype.Component;

import redis.clients.jedis.Jedis;
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impErt EEehls @licmts, jechls Jechlseol g

import redis.clients.jedis.JedisPoolConfig;

/**k
* Created By jack on 16/12/2017
*
* DERMEIET, SRIBMIERMERITTE, RO, SRR E
* A KR F A — R R, WA Spring Boot [{if, nJLL}:T-@Configuration fl@Bean
MBCE 7%, BEAR AL 28451 T B
**/
@Component
public class JedisClientPoolUtil {
@vValue ("${spring.redis.host}")
private String host:
@vValue ("S${spring.redis.port}")
private Integer port;

private final static byte[] temp lock = new byte[l];

private JedisPool jedisPool;

/**
* AT AR B, XA R

*

* @return
i
private JedisPool getJedisPool () {
i1f (jedisPocl == null) {
synchronized (temp lock) {
if (jedisPool == null) {
jedisPool = new JedisPool (jedisPoolConfig() ,host,port) ;

}
return jedisPool;

/**
* BE MR NCE, RE S g
*
* @return
Wy
private JedisPoolConfig jedisPoolConfig() {
JedisPoolConfig jedisPoolConfig = new JedisPoolConfig();
jedisPoolConfig.setMaxTotal (20) ;
jedisPoolConfig.setMaxIdle (10);
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jedisPoolConfig.setMaxWaitMillis (1000) ;
return jedisPoolConfig;

}

/**
* KRR — AT
*
* @return
i/
public Jedis getdJedis () {
return getJedisPool () .getResource () ;

}

pulsllile siteitile woiel meula (Siticlne([l] suees) |
1Y @Autowired
il JedisClientPoolUtil jedisClientPoolUtil;
i W RAEHABM T (], E#%E Autowired BIW],

JedisClientPoolUtil jedisClientPoolUtil = new JedisClientPoolUtil () ;
Jedis jedis = jedisClientPoolUtil.getJedis() ;
try {
Jecils . set (Vitooit™, "eaz") g
siciedine wellle = jeells e (Viteeie) g
System.out.println(value) ;
} finally {
/I EERMA

jedis.close() ;

3 . B5oJHiEE ( master/salve)

(1) &ErlHgEJedisSentinel,

Jediste b A A HIMEH, FRATHEAIiERedi s FFmaster Al
salvetd =, HRAMPBEPIRZRUIMAER . B Redisf JedisC &
AR R, SRERIEFRATHIRe idsm nl H, AR S5 #% i A T B X HL
ZWE—F, WATER Jedisl% ) i N EATK,
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/**
* Created By Jjack on 16/12/2017
* RS> Master %, DEMO
**/
public class JedisSentinelPoolUtil {
public static void main(String[] args) {
/AN AL, SR, AR EF WD K, R SRR T A
master FERHLE
JedisSentinelPool pool = new
JecligSanrilnalPeoll (Vieachis mascer mamna' , Sers nacwkagaser (ML27 0,0, 1363791, W27 O
-0 L8 GITY2T) ) 7
/ /B RIRTG Master WA, WURAG L BT IE SR8 — A Master i
Jedis jedis = pool.getResource() ;
ey
JERLS s s@iE (WitowicY . Heszie™) g
Siciziliae] welltle = JEells (et (Viteeic M) 2
p Edmzdlllsy
[/ ER KR

jedis.close() ;

(2) A2 B
A ETESRW AR, WEEES — N Rp AR RS
Pool, ZRJEHIEPool XA F Mt JedisHIfEH, AN FHEE R

4 . ERiEDH
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/**
* fRSRIA Y RS vk
i/
public class ShardedJedisPoolUtil ({
public static void main(String[] args) {
List<JedisShardInfo> shards = Lists.newArrayList();
shards.add (new JedisShardInfo ("127.0.0.1",6379));
shards.add (new JedisShardInfo("127.0.0.1",6378));
//id 1ist AfLAAYEE N AN
ShardedJedisPool shardedJedisPool = new ShardedJedisPool (new
GenericObjectPoolConfig (), shards);

ShardedJedis shardedJedis =shardedJedisPool.getResource () ;
shardedJedis.set ("keyl", "abc") ;
System.out.println (shardedJedis.get ("keyl")) ;

ClusterfiSentinel BN F A FH 7 vE3E A F R, HETY
AN N3 Jedi sSEILHTIE A R B, XEBAZ U T, B
I ] AL T A2 it o

5 . JedisTEEXHRIZEE

HSE Jedi s 12 7 S AH X R 10 bE 52 17 H. igﬁﬁ*ﬁn@w—lﬁﬁ
N, JEERBEE A T Socket Q)i IER:, AJFiEdredisClient ik
RedisH)an2 2 AR 55 28 i o

1 BasicCommands ‘ I Cloneable € BaseObject
I I .

==dl i L.

{ | |

! i i

I = JedisCommands i € = BinaryJedis € = Pool € = BaseObjectPoolConfig

A ry : ? ’

i

77777777777777777777777777 i 1l ‘
i
€ = Jedis ‘ & 7 SetFromList € = GenericObjectPoolConfig
NN
Y B e re e e e et i 1 T
i | i
= i i
: . : : : )
| © % JedisShardInfo € BinaryShardedJedis ‘ € % JedisPool € % JedisSentinelPool © = JedisPoolConfig
|
i t Y
*********** 1
: R ¢ [
c ShardedJedis ‘ c MasterListener

i
€ = ShardedJedisPool

:

€ & Sharded)edisFactory

E10-1
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A T RT JedisHIELECHE WWHIBCE 775, Jo T i Se 2 S
— T Springfk &2 T /EADT.

6 . JedisSLRr TIFPRYIEMRERS R
B LI SR RN Serv i ce k2 O MAR IZE A7
o FH—APiik

VI RFL T R EService FiET, EERIEIEY B,
Se W A B A A T B R JedisUtilZ8. SR A m
DBE E45E, SRGH EF|RedisHH . £F 58 5 it iz 2 =0 b i
RedisUtilsZEHHgEAr, HISXRHMES KA AL EEER, R
A

° %:—ﬁﬁizf

TR — SRR Mk WTRESH R H E X — N EfE, BT
NI E, BEHEME. BRNSEAEMR, P eAspect A 241

fill, A JedisUtilsfEF= s FMALFE B F O, HSZXmHx 22 ab
a1, R g R .

N kA1 BE B Spring BootFMSpring Datatbiz | /EATL?

10.2 Spring Boot+Spring Data Redisfit&§

AHATFATLASpring Boot NIEANE — T Redisft BLIH A& B4 A
fic & 1

PASpring Boot NHI 5 48— T X DU FHEC & 5 vk

o K AKAEH .,
o EIZMAYLE F
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o 57 Hlix1E (master/salve) .
o XFimmho

hnSpring Data Redisiki#i

N ESpring  BootIi H HEEWASspring—boot-starter—data—
redisBiA],

<dependency>
<groupld>org.springframework.boot</groupIld>
<artifactId>spring-boot-starter-data-redis</artifactId>
</dependency>

10.2.1 51 : SF—T RS

— H YA EFHSpring  Boot, HSZ Ff[—A starter#i<g| A
spring—boot—autoconfiguref]jarfl, #RJGautoconfigureit<{iiR
ZH1G.

FATHSpring Boot#fFliE starter B JREE (spring—boot-
autoconfigure. jarfl HH Fspring. factories® X J Spring BootEk
I IN#ELJAutoConfiguration) , [Klik, #JHspring. factories {4
Al LA 2ISpring H a3 N#L 7 W 1~ConfigurationZk,

org.springframework.boot.autoconfigure.data.redis.RedisAutoConfiguration,

org.springframework.boot.autoconfigure.data.redis.RedisRepositoriesAutoConf

iguration,

FA155FT FFRedisAutoConfigurationfyng, k—ikEH— N HH
T ISHAHS 7 B

(1) AREGHE—: Hzhin# JedisConnectionFactory.
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@Bean

@ConditionalOnMissingBean (RedisConnectionFactory.class)
pugllie JechsConnecitiloniecicery 2eeh ComaseiclomiTaEiceinyy ()
throws UnknownHostException {

return applyProperties (createJedisConnectionFactory())

BT IX—EBARRE r] LLE F], JedisConnectionFactoryn] DL H L
B, A PLE#HSpring BootA AR AL BRIABL & .

(2) G E—: & FHcreate]edisConnectionFactory () HJE
Tk
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private JedisConnectionFactory createJedisConnectionFactory () {
/X B IERATRC E SO B R, W RS IE, new —ANBRINIERSM
JeellEigeellConutiie) peellComitile = Lol erepEizeldes (ceeEeell () U= muill
? jedisPoolConfig() : new JedisPoolConfig() ;

//IRBCE T Sentinel FEUN LI E B R
if (getSentinelConfig() != null) {
return new JedisConnectionFactory (getSentinelConfig(), poolConfig);
}
/AR BABCE Y Sentinel, MAECE T Cluster YIRIACE 7%, EHHX Cluster MELETIE
if (getClusterConfiguration () != null) {
E@iEhen mEyy JeehlsComneeitlemizEieiteiry (R tCluistEieConitileuizznionm ()
poclliCon Ee)F:
}
/1 BRINHIESL pool HIMLE 7%k

return new JedisConnectionFactory (poolConfig) ;

/ /BB E SO TR Pool (CE

private JedisPoolConfig jedisPoolConfig() {
JedisPoolConfig config = new JedisPoolConfig() ;
IREChLFEEORSEELEs  Boel preRs = ClalE  pirepEEtilEs  cEiceesll () 7
config.setMaxTotal (props.getMaxActive()) ;
cen FilgiNse EMaxiiditcl(prepshge EMaxiielfel( )88
config.setMinlIdle (props.getMinIdle()) ;
config.setMaxWaitMillis (props.getMaxWait ()) ;

return config;

//JedisPoolConfig [IZRERIA K 1 iR B
public class JedisPoolConfig extends GenericObjectPoolConfig {
public JedisPoolConfig () {
this.setTestWhileIdle (true) ;
this.setMinEvictableIdleTimeMillis (60000L) ;
this.setTimeBetweenEvictionRunsMillis (30000L) ;

this.setNumTestsPerEvictionRun (-1) ;

I X ARG AT LLE Sk, RIS R i 4fh JedisHIBCE T, X
BB R SR 7 3Fh . 1 b FRATTUE A 58— P B ] i S A AR =
Spring MEZEMER, M Springl4Pool /E AERINFIEC B 71

ALLE

Ho—, 3PPl E HPool C(IEFML) . Sentinel (MHIz,
master/slave) FlCluster (V)5 ) RESEF—FRAECHE.
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H=, RFEERERNOEE ATl T, F TR s
SpringfJedisConnectionFactory.

(3) U =: &FHRedisAutoConfigurationft]IEEYEML .,
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@Configuration

@ConditionalOnClass ({ JedisConnection.class, RedisOperations.class,
Jedis.class })

EizmelslleCeonit leuiza it lonPirep@Eit led (Rechiskreeerities e llaEs)

public class RedisAutoConfiguration {

@ConfigurationProperties (prefix = "spring.redis")

public class RedisProperties {

/**
* Database index used by the connection factory.
*/

private int database = 0;

/**

* Redis url, which will overrule host, port and password if set.

*/
private String url;

/*

* Redis server host.

=4
private String host = "localhost";
/**

* Login password of the redis server.
*/
private String password;

/**

* Redis server port.

=/
PiElveltE duE pert = 63797

/**

* Enable SSL.

=

private boolean ssl;

/%%

* Connection timeout in milliseconds.
Y

private int timeout;
private Pool pool;

private Sentinel sentinel;

pElvateNCilitsterlelius e

X AR 7 —sedha] ARAY, AR T LR — A, F
X—, HSto@ kM FBCE XN ZEARE T (PS: FEBAF
+spring. redisEi & ml2application. yml LA key 1) - #1544 FH
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Intellij IDEA, *4fFapplication. properties#i Aspring. redisJF
Sk key{H PR 5 2 25 A 13 72~ X 28 B THT 1) 8 1A .

i

(4) KAL K #v9: RedisConfigurationx4E iRy,

/**

* Standard Redis configuration.

S

@Configuration

protected static class RedisConfiguration {

@Bean

@ConditionalOnMissingBean (name

public RedisTemplate<Object, Object> redisTemplate (
RedisConnectionFactory redisConnectionFactory)

= "redisTemplate")

throws UnknownHostException {

RedisTemplate<Object, Object> template = new RedisTemplate<Object,

@lerj@eic> () 2
template.setConnectionFactory(redisConnectionFactory) ;

return template;

@Bean
@ConditionalOnMissingBean (StringRedisTemplate.class)

public StringRedisTemplate stringRedisTemplate (
RedisConnectionFactory redisConnectionFactory)

throws UnknownHostException {

StringRedisTemplate template = new StringRedisTemplate () ;

template.setConnectionFactory(redisConnectionFactory) ;

return template;

B DA EARAS AT A, FRATAT DAY FH2KRed i sTemplate B
StringRedisTemplate R B /FRedisHclient FIAHIRAPT (PS: &

AT .
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10.2.2 2% : feEAE

LB NIRRT AT AL MR B TS, BUE

AN

1 . BRI E R iZ0EIEHIEER X

N EAERA T application. properties B[4 hnan T e & A

o

—

i,

spring.redis.host=127.0.0.1 #redis R&-2&hl
spring.redis.port=6379 #i

spring.redis.timeout=6000 #iEEHERIHE ZFb
spring.redis.pool.max-active=8 # HEHEIMMECE, HANEEBIEH
spring.redis.pool.max-idle=8 # HEFEHINE, BATFWE
spring.redis.pool.max-wait=-1 # ERWEE, SAZEAE
spring.redis.pool.min-idle=0 # ZEEMECE, HK/DNTWIEBIIERES

VR R T AT L E 5] FredisTemplate AT 1o XA o
Blipool IR Z W E, RN Epool —YEHISE, ATEIEILSH]
15, e KIE B JedisPoolConfig B HFIERIABCE CUEAYZr A B 1H
AR B BN E)

2 . =cfl

DEMO1:

J /NS Service B N EHiE| | RedisTemplate ZEHIH];

QAutowired

private static RedisTemplate redisTemplate;

/ /A service Jrgkth, HiEHH redisTemplate #/F redis [f] set ££4, fi#ff key fll value
public Object cacheAround(String key,String value) throws Throwable {

// EHIEHH redisTemplate #4E redis [ set ££4, fBfF key Ml value
redisTemplate.opsForSet () .add (key,value) ;
[/ XBATE, Kl redisTemplate BHALE K RERM, ERFE, B2 cluster,
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3 . sentinellf =S THEERLZE

FA 1] LLERedisPropertiesf]Sentine 12845 4 FEC & 7 =X
HREE Fapplication. properties EIHACE 41 T N EBITA]

spring.redis.sentinel.master= redis master name #master %5
spring.redis.sentinel.nodes= 127.0.0.1:63791,127.0.0.1:63792 #IRM1ECE 2Ny

5, H", "orERiE]

S5 BT ORI, IXRARIIL 1 Spring )R A1 5 1) 2 L
M, MK RedisHIServerfdi 7 Z I %, ikredisTemplatefdi K
W7 A AT TR0, X BARIH | Javafr 2 AR (ROAFRATT A 75 Bl
ARPCE SRR AT, Y T AN TR B R AT AR O, ) SE 45
DEMO1)

4 . ClusteraHmzVI A RECE TG IE

RedisPropertiesf]ClusterZR15 N MHCE 72 HFE
application. propertiesH ML E U1 NN ARIA],

[y

spring.redis.cluster.max-redirects=3 # Maximum number of redirects to follow
when executing commands across the cluster.
spring.redis.cluster.nodes= 127.0.0.1:6379,127.0.0.1:6376,127.0.0.1:6378%

Comma-separated list of "host:port" pairs to bootstrap from.

10.2.3 5835 : iAAS

DEMO2: J#ijdRedisTemplate HE:#E/Ekey/value.

/ /7l
@Resource (name = "redisTemplate")
private RedisTemplate<String, String> template;

/ /T

template.opsForValue () .set ("key","value") ;

DEMO3: #idyEAN resdisTemplate #:{F ValueOperations.
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//RedisTemplate &t T %} W[ *OperationsEditor, I3kl RedisTemplate B #7E AN
[f] Operation,

/ /P

@Resource (name = "redisTemplate")

private ValueOperations<String, Object> vOps;

/R TT

vOps.set ("key", "value") ;

DEMO4: j# ity fiHashOperationsetEHashE s 4544

//VEN HashOperations X%
@Resource (name = "redisTemplate")
private HashOperations<String, String,Object> hashOps;

/BRI

Map<String,String> map = new HashMap<String, String>():
e, e (Ve Yeesla) g

map.put ("key", "keyValue") ;

hashOps.putAll ("hashOps", map) ;

DEM5: JEit templatedfEHashE LS54,

//¥EN RedisTemplate X%
@Resource (name = "redisTemplate")

private RedisTemplate<String, String> template;

/1 BRI ]

Map<String,String> map = new HashMap<String, String>() ;
map.put ("value", "code") ;

map.put ("key", "keyValue") ;
template.opsForHash () .putAll ("hashOps",map) ;

10.2.4 584¥ : B4
FATE 45— T Spring Boot AL B /75
e 5] Aspring—boot—starter—data—redis. jar & 891R #i,

o 147 application. properties a9 =FPBLE 7 LB 7,
o A HMRedisTemplateit {TRedisty 48 X 4R

10.2.5 FEMNARUGLHZENE
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H— FRATES RO EERRE, mE10-2. B10-3T7R.

© « RedisOperations @ = RedisProperties @ = ConditionalOnClass | [@ & Configuration (@ = EnableConfigurationProperties :—;> @ = JedisConnection
M .3 I . A
A ! ! o
1 | |
! |

L 1 1 1
,——:!{ @ & RedisTemplate @ = RedisAutoConfiguration
1 a
1

|
e
|

1
;—* @' StringRedisTemplate
! |

> Q'h JedisConnection - @ % RedisSentinelConfiguration ‘
1
7 Iy

M . .f'IP'.
I

~> @ * RedisClusterConfiguration ‘

|
Il

e "
| R s |
! I
I |
I j

(1) JedisConnectionFactoryH f{K#i I JedicConnection.
JedisPoolConfig. RedisSentine Configuration-
RedisCLusterConfiguration 4FFfDE J7i%.

(2) RedisAutoConfigurationH zN%L T RedisPropertiesHIHL
B

(3) RedisTemplateffiZi{riE T RedistHI<HIOperations 5V

(4) StringRedisTemplateZt & AP fE ' RedisTemplate, NI
IRHE 7 —Fhd e

AT F L HIZERedisTemplate AP T fa] EAA 24

redisTemplate.opsForValue () ; //EAEF55 £
redisTemplate.opsForHash () ; //#4/E hash
redisTemplate.opsForList () ;//#/E list
redisTemplate.opsForSet () ;//#4/E set
redisTemplate.opsForZSet () ;//#VER )T set

StringRedisTemplate5RedisTemplated: & ReidsEREE LI
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MEE295 i B S JedisIAPTH 7 :EEARTE T — 20

MStringRedisTemplate5RedisTemplateXt MAP TG40 E 1
XH4Spring Data Redis® H#EIEFM, XEARATHIE SANHXT
%1, AEFER,

10.3 Spring Data Redis&&&Spring Cache
= WaprA

10.3.1 Spring Cachef}¢g
1. [RIERTR

BAVERMIEG 2R FET R, WRBESA, MHFJedisHm
fEo g Ol E — e, JEHFHeAspect. M SpringiCacheri#s K,
T — eI R 15

Spring 3.1 ZJE5I N T TR (annotation) HIZEAE
(cache) FAR, EARF LA ZE—NEARMZA LTS (WEHCache
Bi#FRedis) , MR MNEAMEHHMER, WA s
b U Fhannotat fon, H)AESE U BIZE AT HE I % 40 2%
R

SpringIRAFF AL B &M A R s, AMUBEAE R
SpEL (Spring  Expression  Language) K7 E X ZEAfEHkeyFl5Fh
condition, MPEALHFERIHMSAEINE AT R, WCHRMERM
L EA7, BltRedis. BHCachefE /K.

Spring 4. 12 Ja XN TIR%2, Spring Cache)& T Spring
framework ) —#B43, FEUIEI10-4Fr7 )AL B .
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Maven: org.springframework:spring-context:4.3.13.RELEASE
spring-context-4.3.13.RELEASE.jar
META-INF
org.springframework
cache

annotation
¢, AbstractCachingConfiguration
¢, AnnotationCacheOperationSource
@, Cacheable
1, CacheAnnotationParser
@, CacheConfig
@, CacheEvict
@, CachePut
@, Caching
¢, CachingConfigurationSelector
1, CachingConfigurer
¢, CachingConfigurerSupport
@, EnableCaching
¢, ProxyCachingConfiguration
c, SpringCacheAnnotationParser
Cache
CacheManager
concurrent
config
interceptor
support
context
eib

-

-

K 10-4

2 . Spring Cache EEERYEEAYS

SpringiE X T org. springframework. cache. CacheManager#/l
org. springframework. cache., CachedZ K% — N IEIFIZZ A AR,
FA 14T HFCachingConfigurertd <= &I 3 E ) JLAS A< 74 -

public interface CachingConfigurer {
CacheManager cacheManager () ;
CacheResolver cacheResolver () ;
KeyGenerator keyGenerator ():;

CacheErrorHandler errorHandler () ;

Cache AL & RAF S FERAE GOBI0. MBR. KRB
SpringffiFramework XA T 1#%, CachelfIERIN I ZZAE P SZIL A 10-5
Fi7s
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Hierarchy Subtypes of Cache - A
W l? Scope: All ;} s E ;‘;\ ?}3 X ?
€, = NoOpCache (org.springframework.cache.support)
€, = EhCacheCache (org.springframework.cache.ehcache)
¢, = AbstractValueAdaptingCache (org.springframework.cache.si
€} = GuavaCache (org.springframework.cache.guava)
€, = ConcurrentMapCache (org.springframework.cache.concu
4 = JCacheCache (org.springframework.cache.jcache)
€, = CaffeineCache (org.springframework.cache.caffeine)
4 & RedisCache (org.springframework.data.redis.cache)
¢, = TransactionAwareCacheDecorator (org.springframework.cac

0

0

E10-5

H o 435: Fhcache. GuavaCacheZ:iR Z AT HICache IsLHL, 1M
RedisCachefsLELFRATT )G I it . FRATTFT HFCacheManagerB/— 1 :

public interface CacheManager {
Cache getCache (String name) ;
Collection<String> getCacheNames () ;

JITLL  CacheManager/ZSpringf@ &M AR AR LD, &
HEE #Spring Framework B BRI\ SEIL I CacheManager, A %540 &
10-6J1715 -

Hierarchy Subtypes of CacheManager - 1

¥ A |2 Scope: Al O XTI X ?

\ CacheManager (org.springframework.cache)

€, = GuavaCacheManager (org.springframework.cache.guava)
€, = AbstractCacheManager (org.springframework.cache.support)
€, = SimpleCacheManager (org.springframework.cache.support)
€, = AbstractTransactionSupportingCacheManager (org.springfr
€, = JCacheCacheManager (org.springframework.cache.jcach
€, = EhCacheCacheManager (org.springframework.cache.ehg
€, = RedisCacheManager (org.springframework.data.redis.ca
€, = CompositeCacheManager (org.springframework.cache.suppori
€} & CaffeineCacheManager (org.springframework.cache.caffeine)
€, = NoOpCacheManager (org.springframework.cache.support)
€, = TransactionAwareCacheManagerProxy (org.springframework.c
4 & ConcurrentMapCacheManager (org.springframework.cache.cot

E10-6

CacheResolverff#dras, HTHRIESZERE A SH 25 fEHT 158 FH WRA
Cache, BRINSZILAIEIE10-7FT7 .
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Hierarchy Subtypes of CacheResolver -

=p

L | |2 Scope: | All Qf ke = M

\
PIing 1Y 3¢

(& CacheResoIverAdapter Org.spr
c, = AbstractCacheResolver (org

¢, = SimpleCacheResolver (orc C

€, = NamedCacheResolver (org.springframev

¢, = SimpleExceptionCacheResolver (org.springfrar C
c, - LazyCacheResolver in DefauItJCacheOperatlonSource

AyduelaIH g O+

E10-7

KeyGenerator, 4FA1# R CacheiE i HIR %, ERilkey 14 pER
20 & 10-8Fff 7

Hierarchy Subtypes of KeyGenerator

A L2 Scope: Al O X =T 2 X ?

=1 -~ KeyGenerator (org. sprlngframework cache. |nterceptor)
DefaultKeyGenerator (orc NO
KeyGeneratorAdapter (o
c, = SimpleKeyGenerator (o amew( 1e.inte
Anonymous in keyGenerator() in RedlsConflguratlon om.e

1 10-8

3 . Spring Cache EEMIEEAYTHF

@acheable W HHFEECEIER Tk L, BIVTS2AF 575,
B SMNEAE R, W REE R 7R, SR e
JRIN IR A7+
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public @interface Cacheable {
@AliasFor ("cacheNames")
String[] value() default {};
//cache {145, W LMRIE S 1 EANA cache 4h#E2K, Redis HLHIA] IR cache 4453 B AN 1
SRS TH]
@AliasFor ("value")
Sicizalme 1] crenENemes () eEiEzmllic | g

/1 RAF I key B4, S spel
String key() default "";

//key NG, AR E AT DU 4R R BRI .
String keyGenerator () default "";
/ /% P kSR CacheManager

String cacheManager () default "";

/ /M EANFE ] cache resolver

String cacheResolver() default "";

/1A AR AR A RENIZEAF, SCHF SPEL, H SpEL nJ LU B VA S RUTA S HL

String condition () default "";

/7 HERRIREE IR (B 25 RAN I B G A7 LT &5, S0fF SPEL, SEBr LAEHH W2 result ==null 4§
Sitizime wmlegs () clEitaulic Vo
/1R IR GAE, HHGAT

loelleszm syane () ceitaulie Ealssy

15

@Cacheable (cacheNames="book", condition="#name.length() < 32",
unless="#result.hardback")

public Book findBook (String name)

@CachePut

W 7R 2 3 SR N R AN 2217, B 5 @CacheableAN[A]
2 T B VMR 7 1B IR R =P AT, — AC B fEUpdatefl Insert J5 7%
Lo BV NN R FBA AL S0Cacheable  FHF], W R2Ad A
WsA—.

@CacheEvict: MHPFRZZA, —Mhc EAEMIER 775 L.

eulsllile Eilncariage Caghelviet |
//Yj@Cacheable #lFEMHFTMAERERGET .

/ /A R P 1 S A 52

boolean allEntries() default false;
/1 R TTEPAT AT o« BRNTE TV e D2 I R

boolean beforeInvocation() default false;
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@Caching: P A CachelEfREHIH AN E J7v%, RIS,

public @interface Caching {
Cacheable[] cacheable() default {};
CachePut[] put() default {};
CacheEvict[] evict() default {};

e @CacheConfig: 4 EjCachefit & ,
e @EnableCaching: 7F & SpringCachefy ZKIAAL & o

10.3.2 Spring BootliEHIgDemo

PATEE —MRIEL IR A Z— N Spring CacheZAHA 474,
2 I

(1) #—F: pom. xml¥ISpring BootH] jarfkifi .

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

(2) BB F: IIN@EnableCachingi¥ T 5 Caching, =24
‘Fo

@SpringBootApplication
@EnableJpaRepositories
@EnableCaching
public class RedisApplication {
public static void main(String[] args) {
SpringApplication.run (RedisApplication.class, args);
}

(3) FFE=20. {HHAH T B @Cacheable. @CachePutZFyE %
BIAT, SE@an T,
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@Controller

@RequestMapping ("hello")

public class UserInfoController {
@Autowired
private UserInfoService userInfoService;
@RequestMapping ("users")
@ResponseBody
@Cacheable (value = "user")
public List<UserInfoEntity> findAll () {

System.out.println("user........ iy g

return userInfoService.findAll () ;

}

2R APATE RS IR A 2 HEControl ler XN JTVA
BT AEE R RBAT, SEBRTAET, BCEfEService/EZH]
175 4= RE

10.3.3 Spring Boot CachesEINiZIEMRfr

1 . spring.factories

(1) FRATTERFIE 2 5] N\ SpringBoot I E L 2= 2 — >
spring-boot-autoconfigure [ jar, Tt Jar HJA] auto config
AINEAR Z AR, ml LB T T AL MfH)  spring. factories
WA, B LA $|SpringBoot e ERIAMNZL

org. springframework. boot. autoconfigure. cache.
CacheAutoConfigurationfic & 34

(2) spring—boot-starter—cacheiX ™ jarih<=FE AT INEL
Spring Cache T 75 B/ HAth jartd, UWlspring—contextflspring-
context—support, r&Spring CachelJ#%:{»jartd.

2 . CacheAutoConfiguration XHRISETIE
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@Configuration
@ConditionalOnClass (CacheManager.class)
@ConditionalOnBean (CacheAspectSupport.class)
@ConditionalOnMissingBean (value = CacheManager.class, name = "cacheResolver")
@EnableConfigurationProperties (CacheProperties.class)
QAutoConfigureBefore (HibernateJpaAutoConfiguration.class)
@AutoConfigureAfter ({ CouchbaseAutoConfiguration.class,
HazelcastAutoConfiguration.class,
RedisAutoConfiguration.class })

@Import (CacheConfigurationImportSelector.class)
public class CacheAutoConfiguration ({

static final String VALIDATOR BEAN NAME = "cacheAutoConfigurationValidator";

@Bean

@ConditionalOnMissingBean

public CacheManagerCustomizers cacheManagerCustomizers (

ObjectProvider<List<CacheManagerCustomizer<?>>> customizers) {

return new CacheManagerCustomizers (customizers.getIfAvailable())

o F—1FFE il i{@Conditional kFIET A T it B 5 ik dn Aw £
Cache®9BL & X+

¢ FMHFHAGTTREZLFF &N DT, doReids, B@
F 7 3t

o H=MHFEFAFKREKINGCcache 094 77 ik,

3 . CacheConfigurationlImportSelector

CacheAutoConfiguration B A — sk 2

CacheConfigurationlmportSelectors,

static class CacheConfigurationImportSelector implements ImportSelector {
@Override
public String[] selectImports (AnnotationMetadata importingClassMetadata) {
CacheType[] types = CacheType.values();
String[] imports = new String[types.length];
for (int i = 0; i < types.length; i++) {
imports[i] = CacheConfigurations.getConfigurationClass (types[i]):
}

return imports;

234



CacheTypef ] N U1

package org.springframework.boot.autoconfigure.cache;
public enum CacheType {

(GIEINIZIRIC -

JCACHE,

EHCACHE,

HAZELCAST,

INFINISPAN,

COUCHBASE,
REDIS,

CAFFEINE,

/** Qdeprecated */
@Deprecated

GUAVA,

SLMIRILIE,

NONE ;

pizilveite CaelaEitges () |
}

Frbk, X B, H{FANTEA B TFshHTeE e
CacheManagerB{# CacheResolverHif &, Spring Boot Cache<=$%H#
CL R 7 E$k Cache M BRIN SIS, FF& Hals A& RBRAERT

configs

e Generic

e JCache (JSR-107) (EhCache 3, Hazelcast, Infinispan,
etc)

e EhCache 2. x

e Hazelcast

e Infinispan

e Couchbase

e Redis

e Caffeine

e Guava (deprecated)

e Simple
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Frblix BEYEE TN, BRI T Springffjcontext—support B If]
/DR T GUAVAMISIMPLEAH K 1 H BliCache 564, & 1 — TURASHERAY
fEJaval B JVMHE, FHConcurrentHashMap 2R BEAT i H o

FT R I BA T A A BCE , B3I HCache 5] AR
1) jargh i) LA E 25 Cache AT Ao

ESEPr st A/ NI H, R A 2R SR, Mt
Aplicationfillsit 2247, X7 RHSLRAIPAFEE—T R, A—TgE
IR EHIRedi s A N2 17 -

10.3.4 CacheflISpring Data Redis&E & RiEFIa

FFSpring BootfIHEL & NHIKikSpring CachefliSpring Data
RedisZi &1 H . ANFEHISpring BootfitAds, AIREVRILEL & 407 A X
A, A A R B AN AR R AR

(1) pom. xml HHIAIACE, 5l ASpring Boot, PA1.5.9 K%

<parent>

<grouplId>org.springframework.boot</groupId>

<artifactId>spring-boot-starter-parent</artifactId>

<version>1.5.9.RELEASE</version>

<relativePath/> <!-- lookup parent from repository -->
</parent>

(2) #Shn spring-boot-starter—cache #1  spring—boot-

starter—data-redis:

<dependency>
<groupld>org.springframework.boot</groupId>
<artifactId>spring-boot-starter—-data-redis</artifactId>
</dependency>
<dependency>
<groupld>org.springframework.boot</groupId>
<artifactId>spring-boot-starter-cache</artifactId>
</dependency>
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(3) fEapplication. propertiesH [ ff{RedistHRECE, UIT:

spring.redis.host=127.0.0.1
spring.redis.port=6379
spring.redis.timeout=6000
spring.redis.pool .max-active=8
spring.redis.pool .max—-idle=8
spring.redis.pool .max-wait=-1

spring.redis.pool.min-idle=0

WS =Rl PUE, AT BB i RedisHIpool HFC E 5
o

(4) ¥ JN@EnableCachingiy¥fi#, JT /5 cache.

package com.example.redis;

import org.springframework.boot.SpringApplication;
import org.springframework.boot.autoconfigure.SpringBootApplication;
import org.springframework.cache.annotation.EnableCaching;

import org.springframework.data.jpa.repository.config.EnableJpaRepositories;

@SpringBootApplication
@EnabledpaRepositories
@EnableCaching
public class RedisApplication {
pulolic gtaktilie woiel meuln (Serelnme| ] ares) |

SpringApplication.run(RedisApplication.class, args):;

(5) HEAFHSpring Data CacheHJyEMERI AT,

. AIEControl ler B IH U8 H JPAR J5 ¥ _E Vi in@Cacheable Bl
Al A o
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package com.example.redis.controller;

import com.example.redis.dao.UserInfoEntity;

import com.

import org.

import org

LMOIOIEIE  (©IEG]
import org.

import org.

examolle . reehis . geevilee  UseriiniiosErvilcep

springframework.
.springframework.
springframework.
springframework.

springframework.

MeeEiE  Jlehvel o e Il ; Il SiE 2

@Controller
@RequestMapping ("hello")

beans.factory.annotation.Autowired;
cache.annotation.Cacheable;
stereotype.Controller;
web.bind.annotation.RequestMapping;

web.bind.annotation.ResponseBody;

public class UserInfoController {

@Autowired

pirlveitE Userlntotervice s lnitosEevies

@RequestMapping ("users")

@ResponseBody

@Cacheable (value = "user",cacheManager = "redisCacheManagerString")
public List<UserInfoEntity> findAll () {

SSHEET ; ©HE « j@realinie L (MEBSETE 5 oo oo oo ) g

ETEElEn WSSk IlnEeSEievilea - italmeladl L () 2

(6) XK ELBE I, JBsBAIAApplication, FATI4IE

— 4R

e curl

http://127.0.0.1:8080/hel lo/users #4 KM, % —
KAesENE|Control ler ®method 28, % —K#HFRHEHEET.

o K A4THredis—client™ VA K %], Reidst9Serverszt.2h &
8% 5T,

(7) FCE M0 IS HE R

e Spring Cache #= Spring Data Redis A /-jar&93| N\,

e fapplication. propertiesft & &K A1AT @A Spring Data
Redis®y EAABLEH 77 EBP 7] o

o £ B89 HTr B F &RATAT @ 2] 89Cacheab | e 48 % 49 BT E BP
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T,
o .7 VAftapplication. properties§c
spring. cache. type=redis. % Cache®BkAITH, iLHH

Redisk 5=,

meJa, 2RO LR R 46 i B ARSI IR 2

10.3.5 Spring Boot=EIiZiE

B IAT5] Nspring—boot—starter—data—redisHIE &, BT
i, &HE#Spring Data Redis [ jartiin Agtsk, [R5
RedisCacheConfiguration, ##RedisCacheManagerZRil\inaiidtk.

M IAT15] Nspring—boot—starter—cachefJif &, B FE, <
Hzhin#CacheAutoConfiguration, J&H HIfCacheTypeH T, iX
I} <=4 Redi sCacheManager ¥y

/**
* Bean used to validate that a CacheManager exists and provide a more meaningful
* exception.
*/

static class CacheManagerValidator {

QAutowired
private CacheProperties cacheProperties;

@Autowired(required = false)
private CacheManager cacheManager;

QPostConstruct
public void checkHasCacheManager () {
Assert.notNull (this.cacheManager,

"No cache manager could "
+ "be auto-configured, check your configuration (caching "

+ "type is '" + this.cacheProperties.getType() + "')");

HIRATFT W S AEIX AR BRI, 2 KBl cacheManager 478 ik
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RedisCacheManager, TiAZEKIARICache Manager.

1 . SEFRTAERYIETRESS

1M SERRA P2 IR v BEAME DemolX A B, # B R — NALA TRLE
H € X5, A E e o

Je K5 Hr— T Spring Boot MG

o FA4ni8 X 4 XCacheConfigurationlmportSelector, X Z|
CacheConfigurations % 4& XA 42T :

final class CacheConfigurations {

private CacheConfigurations () {
}

static {

Map<CacheType, Class<?>> mappings = new HashMap () ;

mappings.put (CacheType.GENERIC, GenericCacheConfiguration.class)

mappings.put (CacheType.EHCACHE, EhCacheCacheConfiguration.class);

mappings.put (CacheType.HAZELCAST, HazelcastCacheConfiguration.class) ;

mappings.put (CacheType.INFINISPAN,
InfinispanCacheConfiguration.class) ;

mappings.put (CacheType.JCACHE, JCacheCacheConfiguration.class);

mappings.put (CacheType.COUCHBASE, CouchbaseCacheConfiguration.class);

mappings.put (CacheType.REDIS, RedisCacheConfiguration.class) ;

mappings.put (CacheType .CAFFEINE, CaffeineCacheConfiguration.class) ;

addGuavaMapping (mappings) ;

meppingskputiCacheBypeiSIMBLESST mplicCacheCon't tqurat fontclass)i:

mappings.put (CacheType .NONE, NoOpCacheConfiguration.class) ;

MAPPINGS = Collections.unmodifiableMap (mappings) ;

o it FERAL, KA K IRedistType £ A 49Cachei F &9 2

RedisCacheConfiguration,
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@Configuration
@AutoConfigureAfter ({RedisAutoConfiguration.class})
@ConditionalOnBean ({RedisTemplate.class})
@ConditionalOnMissingBean ({CacheManager.class})
@Conditional ({CacheCondition.class})
class RedisCacheConfiguration {

private final CacheProperties cacheProperties;

private final CacheManagerCustomizers customizerInvoker;

RedufsCaeheContftginaEront(CachicPropcrEitc sleadclic Brop et sy

CacheManagerCustomizers customizerInvoker) {

this.cacheProperties = cacheProperties;
this.customizerInvoker = customizerInvoker;
}
@Bean

public RedisCacheManager cacheManager (RedisTemplate<Object, Object>
redisTemplate) {

RedisCacheManager cacheManager = new RedisCacheManager (redisTemplate) ;
cacheManager.setUsePrefix (true) ;
List<String> cacheNames = this.cacheProperties.getCacheNames() ;
if (!cacheNames.isEmpty()) {
cacheManager.setCacheNames (cacheNames) ;
}
return

(RedisCacheManager) this.customizerInvoker.customize (cacheManager) ;

}

i T RedisCacheConfigurationHszn] DLAIIIR S, wnnlPLEE
Y RedisH]Configurationfl H & X RedisH]CacheManager.

e CachingConfigurer £Spring A HANMG 9 A N dEv, i7H
e 89 2K N 52 2L X CachingConfigurerSupport.
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public class CachingConfigurerSupport implements CachingConfigurer ({
@Override
public CacheManager cacheManager () {
return null;

@QOverride
public KeyGenerator keyGenerator () ({
return null;

QOverride
public CacheResolver cacheResolver () {

return null;

QOverride
public CacheErrorHandler errorHandler () {
return null;

E gk AR AT DLEZEE B %€ X cacheManager flKeyGenerator.

CacheResolver. CacheErrorHandler.

2 . CMEAENXREE

(1) #ritRedisConfiguration, JFHHACE P ~CacheManager.

/**
* A% X RedisConfiguration, J /& Redis Fll Cache [FERINIT A
z it @AutoConfigureAfter i H{E (RedisAutoConfiguration.class) JGHEIINZEE

* A H CacheProperties [WALE, XAEATERANHITE B E LA
* @author jack
1/l
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@Configuration
QAutoConfigureAfter (RedisAutoConfiguration.class)
@EnableConfigurationProperties (CacheProperties.class)
public class RedisConfiguration extends CachingConfigurerSupport {
/**
* BATEE X HIE N AT cacheProperties
i
@Autowired
private CacheProperties cacheProperties;
/**
* RN redisTemplate it B —PNERIA RedisCacheManager,
i FEARE —LE cache name B AN [k B [H]
* @param redisTemplate
* @return
=Y
@Bean (name = "redisCacheManager")
@Primary
public RedisCacheManager cacheManager (RedisTemplate<Object, Object>
redisTemplate) {
RedisCacheManager cacheManager = new RedisCacheManager (redisTemplate) ;
cacheManager.setUsePrefix (true) ;
/ /AT BABEE AR ) cache (¥ name A [ 13 41K 1R
Map<String, Long> expries= Maps.newHashMap () ;
expries.put ("user:",10*60L) ;
cacheManager.setExpires (expries) ;
List<String> cacheNames = cacheProperties.getCacheNames () ;
if (!cacheNames.isEmpty()) {

cacheManager.setCacheNames (cacheNames) ;

return cacheManager;

/**
* [RIRERAIW AT DLk A stringRedisTemplate [KJ¥Ri\ RedisCacheManager
* @param stringRedisTemplate
* @return
w
@Bean (name = "redisCacheManagerString")
public RedisCacheManager cacheManagerString(StringRedisTemplate
stringRedisTemplate) {
RedisCacheManager cacheManager = new
RedisCacheManager (stringRedisTemplate) ;
cacheManager.setUsePrefix (true) ;

24" &2 NN E T
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cacheManager.setDefaultExpiration (10*60) ;
//cache name
List<String> cacheNames = cacheProperties.getCacheNames() ;
if (!cacheNames.isEmpty()) {
cacheManager.setCacheNames (cacheNames) ;

}

return cacheManager;

FA1ERF11ERedisTemplaefMStringRedisTemplateERi\HY:

setKeySerializer (stringSerializer) ;
setValueSerializer (stringSerializer) ;
setHashKeySerializer (stringSerializer);

setHashValueSerializer (stringSerializer);

HRA—FER, UM IECE T4~ CacheManager, ULZET3R
il &

@Cacheable (value="user”, cacheManager="redisCacheManagerStrin
A LA B> cacheManager. 1X B R 24128 7 TAESIZ 5= ) H 8
X H, 8L HE X CacheManager SEIL AN #4F

e defaultExpiration: ZKIAiLHRRT A2 R—AE69,

o <[5 #9Cache®IName AT T VL 14k, I~ —AE 09 i3 2and
I‘é] o

o 1~F)#9Cache &A1 7T A F T F) 49RedisTemplate.

(2) BHiE XKeyGeneratorfs ii ERiAHICache keyA N, HEE
FfFRedisConfiguration® ¥ jnan FECE B AT,
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/**

* BHBAIN key (0228

i

* @return

il

QOverride

@Bean
public KeyGenerator keyGenerator () {

return new KeyGenerator () {
QOverride
public Object generate (Object o, Method method, Object... objects) ({

// This will generate a unique key of the class name, the method name,
// and all method parameters appended.

StringBuilder sb = new StringBuilder ("Jack-Test:") ;

sb.append (o.getClass () .getName () ) ;

sb.append (method.getName () ) ;
for (Object obj : objects) {

sloappendi(ebiftEe ST Enai )R-

}
return sb.toString() ;

(3) BfRedisTemplatefStringRedisTemplatef]
KeySerializerfliValueSerializerERi\FHNI,
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/**
* TBEIAN redisTemplate, & KeySerializer S String fIiXFE, key (EHIkAT1HE
*
* @param redisConnectionFactory
* @return
* @throws UnknownHostException
L
@Bean
@ConditionalOnMissingBean (name = "redisTemplate")
public RedisTemplate<Object, Object> redisTemplate (
RedisConnectionFactory redisConnectionFactory)
throws UnknownHostException {
RedisTemplate<Object, Object> template =newRedisTemplate<Object, Object> () ;
templleEitE  SEtConnmeEeit lemizecitery (Eechl SComneEit Lemii ZISiECEY) 7
template.setKeySerializer (new StringRedisSerializer());

return template;

/**
* TBEPIAR StringRedisTemplate
* B KeySerializer 3§ String [JiXFE, key HRAIGEE
& 5% ValueSerializer 2 Jackson, XFHETIEAIGENEE
* @param redisConnectionFactory
* @return
* @throws UnknownHostException
*/
@Bean
@ConditionalOnMissingBean (StringRedisTemplate.class)
public StringRedisTemplate stringRedisTemplate (
RedisConnectionFactory redisConnectionFactory)
throws UnknownHostException {
StringRedisTemplate template = new StringRedisTemplate () ;
template.setConnectionFactory (redisConnectionFactory) ;
template.setKeySerializer (new StringRedisSerializer()):;
template.setValueSerializer (new GenericJackson2JsonRedisSerializer());

return template;

(4) AT, Hceontrollerd 5L, BLEWT:

@RequestMapping ("users")
@ResponseBody
@Cacheable (value = "user",cacheManager = "redisCacheManagerString")
public List<UserInfoEntity> findAll () {
System.out.println("user........ ) g
return userInfoService.findAll () ;

(5) AT HEhttp://127.0.0.1:8080/hello/users B3| 1455
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R 10-9FTR

troller UiserinfoControlierfing? Rename W oelee Reioad Vaiue
Wianlure: Viewas: | ©

is.dao.UserInfoEntity","id":1, "userName" : "jack", "email": "jack&11.com"},{"Bclass" : "com.exampl
emzil":"davied@mail. com"},{"Bclass com.example. redis.dao.UserInfoEntity", 3, "userMame

["java.util.ArrayList",[{"€class": "com.example
s.dao.UserInfoEntity' d":2,"userName": "davie
_1ili", "email":"1ili@mail.com"}]1]

E10-9

PSS B E R
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Fl115
SpELZFIEZ\iHf

BT LB, EART R

Spring Framework

Data Access / Integration Web (MVC / Remoting)
asdon s WebSocket  Servlet
OXM IMS

Transactions Web Portlet

AOP Aspects Instrumentation Messaging

Core Container

Beans Core Context SpEL

Test

K11-1

11.1 SpEL{ME

SpELA&Spring Expression LanguageHfai#R. SpELHJHEA R AT
25 Springtt X gl —Fh AW 5 SpringE & KRG A 7w LN, —
i SR RIANIE T . BERIE SR HSpringE S RS SE 10 H
T R IR B K -

11.1.1 SpELEE45S

(1) SpELZ —FhThREsm KHIRIENIE S . H TEs T Al Al
BAEN R RSE S . 1A BRI T Unified EL, {HIZML [ 52 A%
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P, AR5 )2 T2 R P AR A 45 3 A B 2

(2) AAERPIEIESA FL HAh ) JavaRiAGE S, Flu
OGNL. MVELFI1JBoss EL, WA fZEfFreemarkFiAR1ES o

(3) SpELTESpringr= i H & AR IR SRR 1 RZ O Al s,
T T SpringfPEEANTH B, JL-P8ASpring AR 24 2]
SpEL. {HEH AR G LA & SpringMSZfH A, spring-
expression¥. jar ] D74 HARAE AT 0 H YR 51 AL R -

11.1.2 {EHB%

SpELHEFH T VEA =k —HMgXMLy, —FogiEmd, Xk
{8 FHSpELII I FH S {#. . . . . HEABBRIES R LTS, JFINSA g
SEHLE R, B =Fh e di FHExpressionParser. class B /ESpELFR 1A
TSI IAPT o
(1) XMLAE 5% 29 property B #1512 FH 24
{} SpELFRIE s

<! ——#5 NumberGuess KH ] randomNumber J& 4] SpEL #ik U E —BEHLE——>
<bean id="numberGuess" class="org.spring.samples.NumberGuess">
<property name="randomNumber" value="#{ T (java.lang.Math).random() *
100.0 P/
</bean>
<!--systemProperties &R TE XK, W—PAEI{E{ESY defaultlLocale—->
<bean id="taxCalculator" class="org.spring.samples.TaxCalculator">
<property name="defaultLocale"
value="#{ systemProperties['user.region'] }"/>
</bean>
<!-—HE:5|H_LH K NumberGuess [ff) randomNumber #H47{E-—>
<bean id="shapeGuess" class="org.spring.samples.ShapeGuess">
<property name="initialShapeSeed" value="#{ numberGuess.randomNumber }"/>

</bean>

(2) @F i H k.
AT LhaValueiE i N, REdfERfElieldsB# setMethodsEY
Fmethod/constructorZ#fg e HIELNEH, BT ES) AR
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fH.

/* *
* AP BOCEBUAME
“y
public class FieldValueTestBean {
@Value ("#{ systemProperties|'user.region'] }")
private String defaultLocale;
}

/**

* 4 set M7TIE EIREBOAME

=y

public class PropertyValueTestBean {
private String defaultLocale;
@Value ("#{ systemProperties['user.region'] }")
public void setDefaultlocale (String defaultLocale) {

chulg ceraulciecale = deigulclocalag

/-k &
* JNEN S E LIRE
5/

public class SimpleMovielister {
private String defaultLocale;
@Autowired

public void configure (@Value ("#{ systemProperties['user.region'] }") String
defaultlLocale) {

this.defaultlLocale = defaultlLocale;

(3) SpEL Java APUf#iHH V£

15618 1d Spel ExpressionParser i FLHUN 45 B #EATHAE, T
2R PV R TR A
public static void main(String[] args) {
ExpressionParser parser = new SpelExpressionParser();
Expression exp = parser.parseExpression("'Hello World'.concat('!')"):

String message = (String) exp.getValue();
System.out.println (message) ;

SR

250



Hello World!

11.2 SpELRYERLIEX

HTSpring BootW i Iz stk %, 1 H )5 M i gmfe H oK
DR R, FRATHE AR 94— T SpELA 3 A HeE 15
2, WMRII-17R,

#11-1 SpEL&Y A A3EEiE %

e it BRIEFT

WIRIEH +. -y ¥y /L %, A dive mod

RS < >, ==, = <=, >=, It. gt. eq. ne. le. ge
B R and. or. not. &&. || !

=uRBN %

IENERE matches

SpELK 1 LERIA LA # a6, UORFE ST, . #
{expression}. JFEEZE 5Spring™H Hproperties AT X A,
propertiestRMREIELL  §  JFFERIIKRFE S HATEAR, W
$ {property. name} . Property placeholders/AgEE 5 SpELFKIEL,
{H 2 SpELEE X A A AL & property H) 5|, 1

#{S{someProperty} + 2}

¥ someProperty=2, AWK ER] 2 + 2}, ALK
=]
7E34o

11.2.1 ZiEEER(E
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@vValue ("#{19 + 1}") // 20
private double add;

@Value ("#{'Stringl ' + 'string2'}") // "Stringl st
private String addString;

@Value ("#{20 - 1}") // 19

private double subtract;

@Value ("#{10 * 2}") // 20
private double multiply;

@vValue ("#{36 / 2}") // 19

private double divide;

sl iep2

@value("#{36 div 2}") // 18, the same as for / operator

private double divideAlphabetic;

@vValue ("#{37 % 10}"™) // 7

private double modulo;

@Value ("#{37 mod 10}") // 7, the same as for % operator

private double moduloAlphabetic;

@value ("#{2 ~ 91") // 512
private double powerOf;

Evelloe (Wil (2 4+ 2) * 2 = 9% /7 17

private double brackets;

i

== /. mod == %, “+7 fFFAT VAR kiEE

FHE,

11.2.2 ZiEXRFRELER
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@value ("#{1 == 1}"™) // true
private boolean equal;

@Value ("#{1 eq 1}") // true
private boolean equalAlphabetic;

@Value ("#{1 != 1}") // false

private boolean notEqual;

QValue ("#{1 ne 1}") // false
private boolean notEqualAlphabetic;

Qvalue ("#{1 < 1}"™) // false
private boolean lessThan;

Qvalue ("#{1 1t 1}") // false
private boolean lessThanAlphabetic;

@value ("#{1l <= 1}") // true
private boolean lessThanOrEqual;

QValue ("#{1 1le 1}") // true
private boolean lessThanOrEqualAlphabetic;

@Value ("#{1 > 11") // false

private boolean greaterThan;

@Value ("#{1 gt 1}") // false
private boolean greaterThanAlphabetic;

@value ("#{1 >= 1}") // true
private boolean greaterThanOrEqual;

@Value ("#{1 ge 1}"™) // true
private boolean greaterThanOrEqualAlphabetic;

R

A 69 F 5 X R LR A —NEF R (K <=, >, >3, &
eI R AR> A A 1t (less than). le (less than or equal).
gt (greater than). ge(greater than or equal).
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11.2.3 ZiEKRR

@Value ("#{250 >

private boolean

@value ("#{250 >
private boolean

@Value ("#{400 >
private boolean

@Value ("#{400 >
private boolean

200 && 200 < 4000}") // true

and;

200 and 200 < 4000}") // true
andAlphabetic;

300 || 150 < 100}"™) // true

or;

300 or 150 < 100}"™) // true
orAlphabetic;

@Value ("#{!true}") // false

private boolean

G 2

@Value ("#{not true}l") // false

private boolean

notAlphabetic;

11.2.4 =7rFRiEA& ElvisiZEEFF

IEH I =7cRiE
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@Value("#{2 > 1 2 'a' : 'b'}") // "b"

private String ternary;

@Value ("#{someBean.someProperty !=null ? someBean.someProperty : '"default'}")

private String ternary;

Elvis BHEGE=ILRKENES

) **
* PN someProperty & null Nik[A] default {H.

v/

@Value ("#{someBean.someProperty ?: 'default'}")

private String elvis;

/**

* MRARGEME pop3.port BE XAHEEN, WMRKEX, WIRFIERINE2S.
w

Ee v (M [ Sy siceniEreperciied [ Voo e’ | Bg 2957

private Integer port;

/**

* W UL T s SR REA TR S8, T Groovy i F . R IMRIRGIH — X575
VEEE BRI B RS RE . T SR R A5 HEFRT R 2R M null A H —A4
S

i/

@Value ("#{someBean?: .somePropertyl}") // U someBean Ak null JIjix[H]
someProperty {H.

private String someProperty;

11.2.5 IFENFREAIZIF

@Value ("#{'100' matches '\\d+' }") // true

private boolean validNumericStringResult;

@Value ("#{'100fghdjf' matches '\\d+' }") // false

private boolean invalidNumericStringResult;

@Value ("#{'valid alphabetic string' matches '[a-zA-Z\\s]+' }") // true
private boolean validAlphabeticStringResult;

@Value ("#{'invalid alphabetic string #$1' matches '[a-zA-Z\\s]+' }") // false
private boolean invalidAlphabeticStringResult;

@Value ("#{someBean.someValue matches '\d+'}") // true Ui someValue HEHF

private boolean validNumericValue;

11.2.6 Beanf{s|H
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fESpring  ContextFJEEAN F R, 44 H Spring v fE B
fie, 7] LB 45| FHBean R 1 BE f 712,

i @Component fil#kBean:

@Component ("workersHolder")
public class WorkersHolder {
private int capacity=1;

private int horsePower=2;

AR RS T BBt {beanName. filder} B, 1 F:

@vValue ("#{workersHolder.capacity}") // 1
private Integer capacity;
@Value ("#{workersHolder.horsePower}") // 2

private Integer horsePower;

11.2.7 ListflMapBHE(E

FA 1@t @Component INZEL—1N2%, I HZ HbHIListFMapfft
=

@Component ("workersHolder")
public class WorkersHolder ({
private List<String> workers = new LinkedList<> () ;
private Map<String, Integer> salaryByWorkers = new HashMap<>();

public WorkersHolder () {
workers.add ("John") ;
workers.add ("Susie") ;
workers.add ("Alex") ;
workers.add ("George") ;
salaryByWorkers.put ("John", 35000) ;
"Susie", 47000) ;
"Alex", 12000) ;
salaryByWorkers.put ("George", 14000) ;

salaryByWorkers.put

(
(
salaryByWorkers.put (
(

}
//Getters and setters ...
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SpEL H #2152 B Map AL 1 st B [ B4R -

@Value ("#{workersHolder.salaryByWorkers['John']}") // 35000
private Integer johnSalary;

@Value ("#{workersHolder.salaryByWorkers['George']}") // 14000
private Integer georgeSalary;

@Value ("#{workersHolder.salaryByWorkers['Susie']}") // 47000
private Integer susieSalary;

@Value ("#{workersHolder.workers[0]}") // John

private String firstWorker;

@Value ("#{workersHolder.workers[3]}") // George

private String lastWorker;

@Value ("#{workersHolder.workers.size()}") // 4

private Integer numberOfWorkers;

11.3 FERERHFIE

11.3.1 ExpressionParser

APTR S fr =7

St

TR RIEX “Hello

NTHARES A28 T {5 FH SpEL

World” Hy7=fi:
ExpressionParser expressionParser = new SpelExpressionParser () ;

Expression expression = expressionParser.parseExpression("'Hello World'");

String result = (String) expression.getValue()

i i FH R SpEL S A4 &R U7 L
org. springframework. expression & H - fspel. support .

FZHExpressionParser FIRARH T — I FF R IA . AR AT
WP R H RIS ROV L5 SRR A/ . 3 ExpressionH X
e X8 RIEAKE . A Hparser. parseExpression#hl
exp. getValueZy 7l 7] e H ParseExceptionfl
EvaluationException. SpELSCHF—RAN iZ BRI, U7 iE A

. il JE ik R A IE iR S .
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BT ER Vi JavaBean @ I H] T, StringZ&fBytes/@&
PR R VAR
// JH 'getBytes ()’

Expression exp = parser.parsekExpression("'Hello World'.bytes");
byte[] bytes = (byte[]) exp.getValue() ;

SpEL RS 37 Frg Bk e, AR #E AT propl. prop2. prop3Jy
Ae—FEN, FRE R PR R E 2 I T 5

ExpressionParser parser = new SpelExpressionParser () ;

// il 'getBytes().length'

Expression exp = parser.parsekExpression("'Hello World'.bytes.length");
int length = (Integer) exp.getValue();

R VA A A RIS, WAl LU A String A I& pR 2L

ExpressionParser parser = new SpelExpressionParser();
Expression exp = parser.parsekExpression("new String('hello
world') .toUpperCase () ") ;

String message = exp.getValue(String.class);

ERST BT ERIE R, 0. public <T> T getValue(Class<T>
desiredResultType), [ RXFEIITVEAN T B RIEAXEFE RN
R g5 R, i SR EAKR ) {E S Y Bl 3 o FH SIS 200 5 60 2 03 Jo vk 3 Ront

MNHEZER, S H EvaluationExceptionfF 5 o
11.3.2 root object

SpELHH B DL ) FH 388 A2 BRI — AN 6 e e i G s 45 (YRR X
%) RIEWRIEXFZRFE . HHABEEWR, BEAARHW—MEE &R
W 2R I8 SR AB I A0 N PR G s2 9] & 5 B R = 28 4k

(1) i#idEvaluationContexti& Broot objects

[B11. 1Y AT InventorZE 1 SL 45 F i Hname J& 1
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// QIEIRE A calendar SLf

GregorianCalendar c¢ = new GregorianCalendar() ;
c.set (1856, 7, 9);

// Hiti#s 2 8. name, birthday and nationality.

Inventor tesla = new Inventor ("Nikola Tesla", c.getTime(), "Serbian");
ExpressionParser parser = new SpelExpressionParser() ;

Expression exp = parser.parseExpression ("name") ;

EvaluationContext context = new StandardEvaluationContext (tesla);
String name = (String) exp.getValue (context);

WA AT, PR EnaneR S E RN “Nikola Tesla” . il
id'StandardEvaluationContextZRIREETE EME NN R H “name” 24
SRAEIXFOHLE T 4R RA S T g5, ERE LTRSS
P E — IR

(2) fERRIAHgetValue IR E# % B Root Objects

/7 BIEFHEE—A calendar S
GregorianCalendar ¢ = new GregorianCalendar () ;
o.8ee (156, 7, 9)7

// GRS HF: name, birthday and nationality.
Inventor tesla = new Inventor ("Nikola Tesla", c.getTime(), "Serbian");

ExpressionParser parser = new SpelExpressionParser () ;
Expression exp = parser.parseExpression("name") ;
String name = (String) exp.getValue (tesla);

£ _EHIXA TP inventorKR Ll teslaH #EFgetValue P ik
B, REAEHasKEEY S B30 @E 3 —DEOARSRE LT
N, AFEEYE XA, StandardEvaluationContext Bl 2 AH X} HL#%
FERUUR, fEEEZ MM, WSS s R EMRES I &
GRS ACRIA R . PRI AR IR R AT e R AF A E
AR ERIRAE R IR ACRAE R A B F ) i — X R

(3) SEZBr¥m5t.

EIRZM AT, HEMN TS ELIET RE LT HE
LBy AR v PA%s getValue i B — PR IR AT R . getValue
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FCVFAE R — AN R T RN SR I, IR 5 N s 47 I AR AR
R AR BN SO HSETRE MRS B

Spring I N SCHEMEH, 24# FISpELAIES 5, HSZroot object
B Z & SpringffiContext .

11.3.3 EvaluationContext

EvaluationContext4% I{ERAEFRIE X 77 EMNT R T7iE.
FECHIME A S 2B HER )\ seH 2 StandardEvaluationContext/#i
BORALRIRIRVERT R . NIR1F A VR RE SR AT T
java. lang. reflect. Method, java. lang.reflect.Field#ll

java. lang. reflect. ConstructorSEZfl.

fEStandardEvaluationContext®, 0] LA{#i FHsetRootObject () J5
ER AR BN R, BB MG A AR R, dn] Bl i
setVariable () flregisterFunction () /535 € 7 &1k =00 H 21 1A
EANREL . BEAREB R HAEE T IESZSHE R VariablesHl
Functionsi & A U . {# A StandardEvaluationContextih Al
DLV E B IR g g T a8 (ConstructorResolvers)  J7iEfddT
25 (MethodResolvers) FJEMHAFHLAS (PropertyAccessor) RY J&
SpELTHE R IEIL, 7 WEAAIE K JavaDoe LY .

11.3.4 BYEHR

SpELER MH FH SpringfZ CofXAg i conversion servicefeffiizi Al
¥ (org. springframework. core. convert. ConversionService) o
RENEARGNE TIRZH AP, RN P RAH B 2 L
R . RO ER LR A, XEME UER
ik 2 A TSR AR I SpEL 23 1 PR A AT b 35 10T R 2R B IR A 1

SEPR N HHIX EREAT A ? X BERER Y, hnfii A setValue
KEList/@rE. BRI sEPr FigList<Boolean>, SpELHA] LK
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AMListH TR BRI S Boolean R . AT AE /A LA

class Simple {
public List<Boolean> booleanlList = new Arraylist<Boolean>();

}

Simple simple = new Simple () ;

simple.booleanlList.add (true) ;

StandardEvaluationContext simpleContext = new
StandardEvaluationContext (simple) ;

// false is passed in here as a string. SpEL and the conversion service will

// correctly recognize that it needs to be a Boolean and convert it

parser.parseExpression ("booleanList[0]") .setValue (simpleContext, "false"):;

// b will be false

Boolean b = simple.booleanList.get (0);

11.3.5 SpelParserConfigurationfmi¥s3tcE

A DL A — AN A 25 BE BN R
(org. springframework. expression. spel.
SpelParserConfiguration) KWL & SpELFIE N2 . XL E T
Z] DLy — R A A AT . Bl s G u R EHR
g, SR G T AL BN N R AENul 1, 1] Ll R E R H 34
#nm. RMEREAZ R ERE G g tU R E 2, R E R
HH B Listor BRI, AT DL E ShE N8l Bl Li st R

class Demo {

public List<String> list;
}

/0 T ©mg

// - auto null reference initialization
// — auto collection growing
SpelParserConfiguration config = new SpelParserConfiguration (true, true);

ExpressionParser parser = new SpelExpressionParser (config);
Expression expression = parser.parseExpression("list[3]"):;
Demo demo = new Demo () ;

Object o = expression.getValue (demo) ;
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MERAN B config, HTDemoHH I listsénull, BT IR
SR EE; WHRECE T config, XHE[fEdemo. 11st478 i B H A 4%
%, listEzh¥slempty objectifFZ:.

SpelParserConfigurationf{J58 281 T -

/*k*k
* Create a new {@code SpelParserConfiguration} instance.
* (@param compilerMode the compiler mode that parsers using this configuration
object should use
* @param compilerClassLoader the ClassLoader to use as the basis for expression
compilation
* @param autoGrowNullReferences if null references should automatically grow
* @param autoGrowCollections if collections should automatically grow
* @param maximumAutoGrowSize the maximum size that the collection can auto grow
=
public SpelParserConfiguration (@Nullable SpelCompilerMode compilerMode,
@Nullable ClassLoader compilerClassLoader,
boolean autoGrowNullReferences, boolean autoGrowCollections, int
maximumAutoGrowSize) {
this.compilerMode = (compilerMode != null ? compilerMode :
defaultCompilerMode) ;
this.compilerClassLoader = compilerClassLoader;
this.autoGrowNullReferences = autoGrowNullReferences;
ElisialliEoGreowelllecE fonsi=Nall teGrowColtlic e E lonish

this.maximumAutoGrowSize = maximumAutoGrowSize;

SpelCompilerModes& ™Mas, AT ERIAEZIIT

(1) OFF: #iias kM, BRIAZRHIM.

(2) IMMEDIATE: RPBFAERHEE, RAAXSRPREIB e, FHA
RS —VUCREEFEY Lt aBIT. BgmFRERN B AL R
R BRI AR R A R RS, NEREASRAERTE S S
T .

(3) MIXED: RGN, FERGHE X RIENS H MR
NG PERe R (AU . 7R R AR T JLIRAERE AL BE 5 2 U 4 31 2 12615
Ao RGP R H A T (R LRI R AR, R
B2 Hh Pl e e A o ok — B [a) SRz A IR )& D) e ]
AR FEAR FARAE IMMEDTATERS 3 240l H i 8 B8 3 R4 4k Y
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ERAL PR
(4) compilerClasslLoader: U HE Xclassloads

(5) autoGrowNullReferences: 4Spelii5| F HXT % £ 4H sl &
E5 0K B RPN a0 R 2w A7 B 6 N BN R ANul LR %, =27
s hempty i &, ERilfalse.

(6) autoGrowCollections: 4Spel Tl FHHIN R A HEH List
A7 BT 2 S R] DL E S I B L st KRR, BRA

falseo.

11.3.6 FiAVIRIIZE

RE AT~ BOCATRE WS Pl Z M RIERE AR
Beo BASKAEHARIE L nI 4 B € ORI R S 54570 b, — s ik
Foe s HME NIRRTy, flin.

String randomPhrase = parser.parseExpression (
"random number is #{T(java.lang.Math) .random()}",
new TemplateParserContext()).getValue(String.class);

// evaluates to "random number is 0.7038186818312008"

RAE P45 5 A2l 7 fF XA random number isPAf #{} 77[@
R Rk sURAE S5 R PHR R, XA+ & T F random ()
&5 . Jii%parseExpression () 28 MR NS HER A
ParserContext. ParserContext$% 1 H KeHf & 1k 2z a1l 4% i T,
M SRR B AR Th g, HSEI K TemplateParserContext &
XanF:
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public class TemplateParserContext implements ParserContext {
public String getExpressionPrefix () {

fral e e WL S AL

}
eulellile Sicrilne] EEitllygornesEilemSbliicirs() |
wEieblem e

public boolean isTemplate () {

return true;

11.3.7 FEXXFEHEH
FEFRAEWE11-2F7R,

«< Bracket I ExpressionParser ‘

c TemplateAwareExpressionParser‘ ->| € SpelParserConfiguration‘

A l i P %
.
i o -
1 r== == !
3 | N
|
€ InternalSpelExpressionParser «cre',aﬂe»
A ¥
L——«Create» —— : :
|
|

Pl i
I i

c SpelExpressionParser‘

A A
1 1 «crepte»
I 1 i o

i 1
I 1

i
|
1 SpELExpressionEvaluator -> (€ = SpELContext

l__________________________________>

¢ = DefaultSpELExpressionEvaluator ‘

K 11-2

11.3.8 SpEL3ZIFRY—EE4FIE

SPELSCHF LA T ) — BB R5 -
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o FhKRIZAKX

o i RFnk R AR
o JEN| &K

o XERIEKX

o i Flproperties. arrays. |ists. maps¥%&4&
o 7 ik

o XFABRMEH

o JKAH

o PFRIMIER

o Bean*f % 3|

o RlEA

o MIxlists

o N B&maps

o ZLBRMEH

o T A

11.4 SpringfEE(EMAIH=

11.4.1 Spring Data JPAHRSpEL3Z$F

Spring Data JPA 1.4LLJE, Y HEE@Query i FISpELFEIAR
(i) R & .

SpELZ FF)AR & 1B WA BB 455 W) @Query &5 1A H 1)
#entityNamefr B8 Y, WIRK11-2077N.

#%11-2 entityNameZ &
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1

CEA ERAR Tl

entityName select x from #{#entityName} x

HRIEFE € 1) Repository B 3hidi A entityName.
A EROT BB AT R

(1) ke X7 @Entity {FffE, HEHLEEH.
(2) WMRBEX, HEMHSEERIKE AR

M2
Z&’

public interface UserRepository extends JpaRepository<User,Long> {
@QQuery ("select u from #{#entityName} u where u.lastname = 21")

List<User> findByLastname (String lastname) ;

SpEL S FFIR X AWM T LS VT 18] X AL AR AT LA S 48 e 2
B EGRE AT HeAth A

J**

* [0 IEEHERE—IFEHNSH

=/

QQuery ("select u from User u where u.age = 2#{[0]}")

s EUsc el fiin dUs eres ByyAgel(Ein e ey

/**

* LB customer . firstname &M

>/

QQuery ("select u from User u where u.firstname = :#{#customer.firstname}")
List<User> findUsersByCustomersFirstname (@Param("customer") Customer

customer) ;

11.4.2 Spring Cachae

¥

(1) @Cacheable®key. condition. unless/& X} SpELI S

@Cacheable (value = "reservationsCache", key = "#restaurand.id", sync = true)

public List<Reservation> getReservationsForRestaurant ( Restaurant restaurant )
}
@Cacheable (value = "userCache", unless = "#result != null",condition="#id>0")

public User getUserById( long id ) {
return userRepository.getById( id );

(2) @CachePutX}SpEL > 57 Fh SL 451 -
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class UserRepository {

@Caching (
put = {
@CachePut (value = "userCache", key=""'username:' + #result.username",
condition = "#result != null"),
@CachePut (value = "userCache", key = "#result.id", condition =
"#result != null")
}
)
@Transactional (readOnly = true)

public User getById( long id ) {

}

mH FHresult f&Spring Cache I SpELAF BE 8l = .
Spring CachefFEMEIEAR T 105 WA FEMN A

11.4.3 @Value

WA TE T eValue BUAC B SO L it key Mlvaluese i i W5

@Value ("#{systemProperties['unknown'] ?: 'some default'}")

private String spelSomeDefault;

11.4.4 Web3SiENBins

S uESar A N

@ValidateClassExpression (value="! (#this.login==null && #this.email ==null)",
message = "Login or email must be defined.")
public class User {
private String login;
@Email
private String email;

1145 25
URSpELFIAE T, ATLABE S Spring i H A Ed . MAC
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B1285
Spring Data REST

TRENFDA L2, MRAESTALEHFL.
R4

Explorer Inspector
‘ Response Headers

Custom Request Headers

Properties

.
@ 8

eeeeeeee

ssssssssssss

+ o

A FEN AU FHSpring Data RESTERIEFEERESTFul KUk
HIAPTHServerif o

12.1 HEAN]
12.1.1 Spring Data REST/\¢8

RESTXUE ) Web  APTRSS CL RN TEWeb b N FH RS Fr 82 B B IE 7
Ko M LEAES A B XRESTRAE I JSON APTIR [BI#% 0, I+ HFEAEAH
R % . BRI Javath X 5 ILAIXSHT TP AR 2542 1R [9] 1) JSONfi
T LRI

1.JSON API
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JSON  APT=R H JSONHIE AL, &4 Fa st 2 X AEEmber [FJREST
R E I E AL A .

— KU, Ember Datafff it FSRSZHUXFENT H K: THERWFLE Ny
AN R B R T 5 iR 45 2% 2 TR) I8 A5 T 5 B REIRACAS, T & FHRESTXUAS 4L
FIET 2K CAVE SRS — i 77 30, @ g 3L F 1 20 5E T LA & FF
KRR, FIREEEP) TR, vTRMERE ML E T RES: IR
J¥o ZETFJSON APTRIZR i el 78 0 FIFH 2247, CASETHIERE, AT
BRI AN TFEMKIE K,

T & —MEFHIJSON APTAIEM N, (response) W7~

{

"links": {

WMoostEs ccutlhort g |
"href": "http://example.com/people/{posts.author}",
"type": "people"

Hy

"posts.comments": {

"href": "http://example.com/comments/{posts.comments}",
"type": "comments"
}
},
"posts": [{
e [ LA AR
"title": "Rails is Omakase",
"links": {
HgnelngmEt'y Wi,
Heenmuepesty [ MY, HaZ8 - S, R200 ]

}
H
}

JSON APT k&0 5E T 3R [A] (K] JSONSCAY 25 S (4% 2, JSON APTR %%
P8 B GET VAR BB, i HL 254 7 SEEIHTTP - POST. PUTHH
DELETE 7 VEWIE R N, DA FR o PR e g . 52 H A B o

JSON  APTIEENZ 5 2 WU e #HX R B2 P v SEE,  fU45 Java

B
2 . Spring Data REST
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Spring Data REST#ZET-Spring Data Repositories/r#racis
AR &R, NBEATAEHypermedia APT (HATEOAS) K& MIHttp
RESTFul API$[1,

HATEOAS (Hypermedia as the engine of application state)
7&  RESTHEM XUME i AR A, 2 1) i BARES TR 55 FRIAZ o o
EEEVEAE T TR 1 25 7 v A IR 55 4% 2 B P& 324, 192 7 i
AT LASE A se A R, TIREST AR 2% A B (175 A4 A1 52 8T AR 15 B n 2%
Ty o

FEABHATEOAS Z Bif s He /48— FRichardsondE H [RIREST R EA
B, B R HIREST IR 55 1% HE R BRI 73 A 2 IR

% —A Bk (Level  0) #iWebfR 4 2 &A% FIHTTPAE 4 1 4 7
X, FIrEAZmAZT HFA A (RPC) &9 —Ar B4R X, SOAP

FXML-RPC#R & T b £ o

o FHAEK (Level 1) BIWebfR 43I NT T ReIMA . HAF
B 3T R B ARIR A R 3

o H=AEK (Level 2) #iWeblR %1% A 7R B 4HTTP 77 ik R it 47
TR 6944k, I+ BAE AHTTPR S k& T AR 694 R . 4=HTTP
GET 7 ik Bl R 3R B X B, HTTP DELETE 7 i Bl R M4 %R .

o HFW/NNEK (Level 3) #WebfR 41 FIHATEOAS. 7% R &9 %

AP O TR & B3R MBS R I T ARAT Y

ko

Spring Data RESTIil 7 #)&7ESpring Data Repositoriesz b,
H sl =S HONRESTH IR iapi, /b 7 KEEHE S A IC I B AR
AR o B PR IR SR SO VR 25 7 i B FR A7 2 R R B DI RE, PR IX L
TR H ShER BRI AH ¢ B AR Th i

Spring Data RESTA L Hi/e —A>Spring WCNFHAESF, BRI
77 SN %A R ] fe b i BE R B IA ) Spring MVCN AR P . IA 1)
(BCRR R k%5 E R LA S5 Spring Data REST—i#iz1T, FIEHEIE.
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12.1.2 PuEFIR

FATLAGradle. Spring Boot 2.0. Spring Data JPAFISpring
Data RESTHRLIE#—ANREST XA FTH ¥ Server itAPT .

(1) NAHEIE FE @ Lk R (user 1X% user address) ,
CIEAD T -

create table user (
id int auto increment primary key,
name varchar (50) null,
email varchar (200) null
) i
creeite itelole usEE celeliEess (
id int auto increment primary key,
user id int null,
city varchar (50) null,
constraint user address user id fk foreign key (user id) references user (id)
) ;
[/ GESE AN

create index user address user id fk on user address (user id);

(2) AR HGradle@ZE—PIH Hx, WEI12-2F78.

demo3 ) (& build.gradle
Packages @ = | % - (®demo3
demo.3. ~/aileqi/test/demo3 Gradle project sync failed. Basic functionality (e.g. editing, debugging) will not wo... Try Again Open
r = .gitignore repositories {
-gradle maven {
< build.gradle url 'https://repo.spring.io/libs-milestone’
gradle ] }
out group = 'com.example’
3 settings.gradle version = '0.0.1-SNAPSHOT'
e ) sourchompatibiliFy =.1.8
. description ="spring_data_rest_demo"
| main
java dependencies {
com.example.demo //spring Data Jpa . . .
@gDemoApplication fjggi}:; g;?‘;s:;;?gframeworkboot.sprmg—hoot starter-data-jpa:2.0.0.RC1')
repository compile('org.springframework.boot:spring-boot-starter-data-rest:2.0.0.RC1")
1 UserAddressRepository #
i UserRepository ¥ 'mysql:mysql—conngctor-java:s.1.45‘) )
//Spring data Rest APIfNTFIM{LRER&halitMirest apifEf
® User compile('org.springframework.data:spring-data-rest-hal-browser:3.0.3.RELEASE')
€ UserAddress testCompile('org.springframework.boot:spring-boot-starter-test:2.0.0.RC1"')
resources }
% application.properties
static
templates
test
|ll External Libraries
<1.8>

& 12-2

A M gradle I NN FHHIRH jar (0.
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//spring Data JPA

compitliciflorgisprEiingirancworkiheoE: sSpringeEheoiEssiEarte naddEdaR a2 SO ORMER CiRl)

//spring Data Rest

compile ('org.springframework.boot:spring-boot-starter-data-rest:2.0.0.RC1")

/ /B

runtime ('mysqgl:mysgl-connector-java:5.1.45")

//Spring Data REST APT [{r]#fL A HIlL S hal #&:0) rest api fiiHH

compile ('org.springframework.data:spring-data-rest-hal-browser:3.0.3.RELEASE")

(3) application. properties NI

spring.
spring.

Servel,

profiles.active=dev
profiles=dev
port=8070

###Data Sources Setting

spring.
spring.
SRIeAlinle]
spring.
spring.

datasource.driver-class-name=com.mysqgl.jdbc.Driver
datasource.url=jdbc:mysqgl://127.0.0.1:3306/sys?useSSL=false
datasource.username=root

datasource.password=123456

jpa.show-sgl=true

###Spring Data Rest Setting

Ejenzatiae]

data.rest.base-path=/api

(4) DemoApplication N AU F:

package com.example.demo;

import

LISIEE

org.springframework.boot.SpringApplication;

org.springframework.boot.autoconfigure.SpringBootApplication;

@SpringBootApplication

public

class DemoApplication {

public static void main(String[] args) {

SpringApplication.run (DemoApplication.class, args);

(5) PSRN & User:
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@Table (name = "user address", schema = "sys", catalog = "")
public class UserAddress {
private int id;
private String city;
private User userByUserId;
@Id
@Column (name = "id", nullable = false)
public int getId() {
return id;
}
@Basic
@Column (name = "city", nullable = true, length = 50)
public String getCity () {
return city;
}
@ManyToOne
@JoinColumn (name = "user id", referencedColumnName = "id")
public User getUserByUserId() {
return userByUserId;

(6) Pi P Repository NI :

package com.example.demo.repository;

import com.example.demo.UserAddress;

NP O NGNS PN g EramewerRkaid i ant Palre PO Sty RYPaREPOSHi=ory;

public interface UserAddressRepository extends
JpaRepository<UserAddress, Integer> {}

package com.example.demo.repository;

import com.example.demo.User;

import org.springframework.data.domain.Page;

import org.springframework.data.domain.Pageable;

import org.springframework.data.jpa.repository.JpaRepository;

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

public interface UserRepository extends JpaRepository<User, Integer> {

Page<User> findByName (@Param("name") String name, Pageable pageable) ;

(7)) EANBHERAIAHF @ Service, WAHFH @ Controller,
BATEE A Shapplication. il & % H WA EI12-3F7R .
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ebug g DemoApplication

Console | Endpoints | & Memory View -+* Elements. nEThreads -

[E] Console »* . Endpoints +*
SaW. S LEr.5S1Mp LeUT (Hana LerMapping ¢ Mapped UKL patn L/weDjars/x| Onto nanaler OT Type LCLass org.springtramework.weD.Serviet. resource.Kesourcel
r 1 N : Mapped URL path [/x] onto handler of type [class org.springframework.web.servlet.resource.ResourceHttpRequ:
: Mapped URL path [/api/browser/#x] onto handler of type [class org.springframework.web.servlet.resource.Resol
: Detected @ExceptionHandler methods in repositoryRestExceptionHandler
: Mapped URL path [/##/favicon.ico]l onto handler of type [class org.springframework.web.servlet.resource.Resol
: Looking for @ControllerAdvice: org.springframework.boot.web.servlet.context.AnnotationConfigServlietWebServe
: Mapped "{[/api/{repository}/{id}/{property}],methods=[GET],produces=[application/hal+json || application/jsi
: Mapped "{[/api/{repository}/{id}/{property}/{propertyId}],methods=[GET],produces=[application/hal+json || a|
: Mapped "{[/api/{repository}/{id}/{property}],methods=[DELETE],produces=[application/hal+json || application,
: Mapped "{[/api/{repository}/{id}/{property}],methods=[GET],produces=[application/x-spring-data-compact+json
: Mapped "{[/api/{repository}/{id}/{property}],methods=[PATCH || PUT || POST],consumes=[application/json || a|
: Mapped "{[/api/{repository}/{id}/{property}/{propertyId}],methods=[DELETE],produces=[application/hal+json |
: Mapped "{[/api/ || /apil,methods=[OPTIONS],produces=[application/hal+json || application/json]}" onto publi
: Mapped "{[/api/ || /apil,methods=[HEAD],produces=[application/hal+json || application/json]}" onto public o
: Mapped "{[/api/ || /apil,methods=[GET],produces=[application/hal+json || application/json]}" onto public or
: Mapped "{[/api/{repository}/search],methods=[OPTIONS],produces=[application/hal+json || application/json]}"

stHandler pter
RepositoryRestHandlerMapping
RepositoryRestHandlerMap

oryRestHandl

RepositoryRestHandl
RepositoryRestHandl
RepositoryRestHandl

b : Mapped "{[/api/{repository}/search],methods=[HEAD],produces=[application/hal+json || application/json]}" on

: Mapped "{[/api/{repository}/search],methods=[GET],produces=[application/hal+json || application/json]l}" ont:
X oryRestHandlerM : Mapped "{[/api/{repository}/search/{search}],methods=[GET],produces=[application/hal+json || application/js
? RepositoryRestHandlerM : Mapped "{[/api/{repository}/search/{search}],methods=[GET],produces=[application/x-spring-data-compact+json

RepositoryRestHandlerMappi
Repo ryRestHandlerMap
RepositoryRestHandl
RepositoryRestHandl
RepositoryRestHandlerMapj
RepositoryRestHandlerMapping
RepositoryRestHandl
itoryRestHandl
toryRestHandl
w.RepositoryRestHandl
w.RepositoryRestHandl

: Mapped "{[/api/{repository}/search/{search}],methods=[OPTIONS],produces=[application/hal+json || applicatiol
: Mapped "{[/api/{repository}/search/{search}],methods=[HEAD],produces=[application/hal+json || application/j
: Mapped "{[/api/{repository}],methods=[OPTIONS],produces=[application/hal+json || application/json]}" onto p
: Mapped "{[/api/{repository}],methods=[HEAD],produces=[application/hal+json || application/json]}" onto publ
: Mapped "{[/api/{repository}],methods=[GET],produces=[application/hal+json || application/json]}" onto publi
: Mapped "{[/api/{repository}],methods=[GET],produces=[application/x-spring-data-compact+json || text/uri-lis
: Mapped "{[/api/{repository}],methods=[POST],produces=[application/hal+json || application/json]}" onto publ.
: Mapped "{[/api/{repository}/{id}],methods=[OPTIONS],produces=[application/hal+json || application/json]}" ol
: Mapped "{[/api/{repository}/{id}],metho HEAD] , produces=[application/hal+json || application/json]}" onto
: Mapped i i i GET],produces=[application/hal+json || application/json]}" onto

: Mapped " i i i application/hal+json || application/json]}" onto

: Mapped "{[/api/{repository}/{id}],metho PATCH] , produces=[application/hal+json || application/json]}" ont
: Mapped "{[/api/{repository}/{id}],methods=[DELETE],produces=[application/hal+json || application/json]}" on
: Mapped "{[/api/ || /apil,methods=[GET],produces=[text/html]}" onto public org.springframework.web.servlet.V.
: Mapped "{[/api/browser],methods=[GET]}" onto public org.springframework.web.servlet.View org.springframewor!
: Mapped "{[/api/profile],methods=[OPTIONS]}" onto public org.springframework.http.HttpEntity<?> org.springfr:
: Mapped "{[/api/profile],methods=[GET]}" onto org.springframework.http.HttpEntity<org.springframework.hateoa
: Mapped "{[/api/profile/{repository}],methods=[GET],produces=[application/alps+json || */x]}" onto org.sprini
: Mapped "{[/api/profile/{repository}],methods=[OPTIONS],produces=[application/alps+json]}" onto org.springfr:
: Mapped "{[/api/profile/{repository}],methods=[GET],produces=[application/schema+json]}" onto public org.spr:

B12-3

X IHEFRA TR ISpring Data REST;# ot
RepositoryRestHandlerMapping#EF411 H s 614 T 1E 2 REST XL 1Y
APT,

(8) EHHMHAPIVIW:

e {repository} ik Z@EntityfIname,
o {search} Z ik & **Repository P &9 A & X 89 7 ik,
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# curl http://127.0.0.1:8070/api
Response Headers
200 success

date: Tue, 20 Feb 2018 14:34:14 GMT

transfer-encoding: chunked

content-type: application/hal+json;charset=UTF-8

Response Body
{
v dldlmlegts
"userAddresses": {
"href": "http://127.0.0.1:8070/api/userAddresses{?page,size,sort}",
"templated": true
by
Yugergts |

Wnsemie g Winieiees / /127 o U0 1L s 8070/ ajenl /vis@iEs Boeee, Slze, s ¥,
Hieamioleitesl' 3 EruE

}r
Wisneenzal Ly |
MaeaiEW s Whittos / /127 .0 .0, 1 5 8070 /cod /ool le®

T 3RATEER T spring—data—rest—hal—browser, ffLAEAIR] LA
HE S & S HE 2N E12-4F R R . application B IHFR ML)
api 71k R HaR (Al 25 1

- C  ©® 127.0.0.1:8070/api/browser/index.html#http://127.0.0.1:8070/api

The HAL Browser (for Spring Data REST) Go To Entry Point  About The HAL Browser (for Spring Data REST)

Explorer Inspector

http://127.0.0.1:8070/api

« Response Headers
Custom Request Headers 200 success

date: Tue, 20 Feb 2018 14:34:14 GMT
® transfer-encoding: chunked
content-type: application/hal+json;charset=UTF-8

Pr rti
operties Response Body
{ {
¥ "_links": {
. "userAddresses": {
Links “"href": "http://127.0.0.1:8070/api/userAddresses{?page,size,sort}",
"templated”: true
rel title name / index docs GET NON-GET } ’
"users": {
userAddresses . "href": "http://127.0.0.1:8070/api/users{?page,size,sort}",
o "templated": true
v .
. o "profile": {
profile ' W "href": "http://127.0.0.1:8070/api/profile"
}
}
1 Dash

’12-4
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#curl http://127.0.0.1:8070/api/users?page=0
Response Headers
200 success

ceiczg Mg, 20 EFelg 2010 L4Acgedil Em

transfer-encoding: chunked
content-type: application/hal+json;charset=UTF-8

Response Body

{
V_emseelsleelty
"users": [
{
"name": "jack",
"email": "jack@email.com",
" links": {
Uselifllis
ey Vhietps / /127 0,0, 18070 /et /aseces /1Y
by
Sseratizan
UinzeiETs Vatetr /4127 0,0, 18070 /e /useEs/ 1Y
b
"userAddressesById": {
"href": "http://127.0.0.1:8070/api/users/1l/userAddressesById"
}
}
}
]
b
W Ll g
Weailaetie
"href": "http://127.0.0.1:8070/api/users{?page,size,sort}",
"templated": true
b
ool L@ty |
UneaiE' s Wineicie g / /1127 0 -0 - 1L 8070/l /pieeille/teciEs '
br
Lsearehii:n]
aeeE” s PhakiEps /7127 0.0, 18070/l /usecrs/searen’
}
}I
Yeaeets |
Wkl gzt a - 200 -
"totalElements": 1,
EeecallRage s : iy
"number": 0
}
}

5 12-5 7
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< C'  © 127.0.0.1:8070/api/browser/index.html#http://127.0.0.1:8070/api/users?page=0 Y vy ® O O
The HAL Browser (for Spring Data REST) Go To Entry Point About The HAL Browser (for Spring Data REST)
http//127.0.0.1:8070/api/users?page=0 Gol Response Headers
Custom Request Headers 200 success
date: Tue, 20 Feb 2018 14:38:41 GMT
@ transfer-encoding: chunked
2 content-type: application/hal+json;charset=UTF-8
Properties
P Response Body
{
"page”: { ! "_embedded" :
"size": 20, ,sm e e g Al
"totalElement: 1 GEFE (L
"totalPages": 1 { o P o
"number™: @ name": "jack",
} : email": "jack@email
) "_links": {
fiselifRtRt
. "href": "http://127.0.0.1:8070/api/users/1"
Links }
"""""" g 4
rel it e GET NON-GET "href": "http://127.0.0.1:8070/api/users/1"
1,
g (] "userAddressesById": {
"href": "http://127.0.0.1:8070/api/users/1/userAddressesById"
rof > }
}
aaaaa - W }
]

rE12-5

AT KRB B JPARIRES T2 a5 T AR EE, Xt 22 e KT
i & I aFAL, BT DL AR 2 IR = o

12.1.3 Repository & BEONE
1. BEFFE

Spring Data RESTHI#%/.C»IhEef S HiSpring Data Repositories
PIEEIR . Bk, R RBERNZ AR DL E € X5 H T/ER T T
fEE T . (B DA N A a1

public interface OrderRepository extends CrudRepository<Order, Long> { }

ST HAEME)E, Spring Data RESTLE/ordersmnESEE. ©
S AURTER /orders/ {id} T WIAAAE S BN TUH AHF 7 — 400
Hod. BB T, SXLLTIFEAT 5 HTTP G VT 2
CrudRepositoryHJAH N 7.

2 . RARTHS
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Xt TR B, BAME H — A ERVCIRS A

e 200 OK: i F] F 44 89GET 7 K.
e 201 Created: 4143 %7 7TJk ¢9POSTA#=PUTF K o
e 204 No Content: *F-FPUT. PATCHA#=DELETEi#:K, 4= F A& X
B A TEE TR B A6 v AR
(RepositoryRestConfiguration. returnBodyOnUpdate) . 4=
FEEAEIXE A QAPUTH s, N2 =200 OK#EiT 47,
PUTHr A PUT £ 32 8% 3 JR 12 =1 201 Created. 4 RALE AL
(RepositoryRestConfiguration. returnBodyOnUpdate#=
Repository RestConfiguration. returnBodyCreate) 2 XX
E Anull, W24 AHTTP Accept itk 89 F & & 5 & vl B AKX,
A

3 N
3. ZISHHTTPAX
T H Y B 7 B:GET. PUT. PATCH. DELETERIPOST.

GET: iAW AFAK,

PUT: Z# %R,

PATCH: 5PUT XML, 1235 2 #H K RKS,
DELETE: #i% % F 49 3T R o

POST: A% = 693F K E LA —ANH7 89 524K,

4 . 3R

Spring Data REST< i Jl|— L5z b [ R /NI 46 TS FTURL 2
o WHRARY EPagingAndSortingRepository<T, ID>Fvjjn] A SE
RIFIER, IR IRIFHT20 S SEAR IRz . B0 DL TR R /N B AR A L
M7, HillsizeZ4. PageS %, .
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http://127.0.0.1:8070/api/users/search/findByName { ?name, page, size, sort}

i ESpring Data JPAfPageZ%, wl:

curl -v“http: // localhost: 8080 / people / search / nameStartsWith? name = K

& sort = name, desc”

12.2 Spring Data RESTEHI{E

12.2.1 @RepositoryRestResourcep{3E
***RepositoryXJpifiJPath
RENREERF

(D) BOMEOT, SHESEME AHEEE A Rk R IRE
CrudRepository. Spring Data RESTEMNH “Evo Inflector” ¥4
TR E SR EEL, B DA R 2 LT -

public interface UserRepository extends JpaRepository<User, Integer> {}

BRUEN T, B RIEURL http://localhost:8080/users/ |
ﬁo
TR FRAT M 5 SrusersHpathiG s inan Vg .

@RepositoryRestResource (path = "user")
public interface UserRepository extends JpaRepository<User, Integer> {}

HAE ] LLIB I URL YT M AEfE %E: http://localhost:8080/user/

(2) @RepositoryRestResourcetfi# .
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@RepositoryRestResource {fi [ &£ {E***Repository 10 [
@RepositoryRestResource (

exported = true, //BWERETRE, BRI\ true

path = "users",//WIHRFEN path JjlaJEie, BROIASLAAA F+s

collectionResourceRel = "userInfo",//RIFEL Y, BRIALIELF
collectionResourceDescription = @Description ("H FRAEHEE"), //EPEHIK
itemResourceRel = "userDetail", //BURPEEEN Item 45

itemResourceDescription = @Description ("B #EE™)

RG], FATEA BN User BEIR IS B -

@RepositoryRestResource (
exported = true,
path = "users",
collectionResourceRel = "userInfo",
collectionResourceDescription = @Description ("H /& E"),
itemResourceRel = "userDetail",
itemResourceDescription = @Description (" ")

)

public interface UserRepository extends JpaRepository<User, Integer> {}

PAE BT DLIE S URL T i) A7 FE
http://127.0.0.1:8070/api/user, =3I FiRAILER, FE
user~ UserInfo. UserDetail FREEIfI B -

" embedded": {
"aserInfa™;: [
{
"email": "jack@email.com",
"userName": "jack",
" links": {
Usellflii |
WineeE g Vatews / /127 0,0, 138070/ il /ugee /1Y
b,
RS e NN R
Wineeie g Waieige 3/ /1127 . 0.0, 188070/ il /ugiee /1L
by
"userAddress": {

"href": "http://127.0.0.1:8070/api/user/1l/userAddresses"
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12.2.2 @RestResource gtZESearchPath

@RestResource (
exported = true,// Y Search
path = "findName",//Search |5} path %1%
rel = "names"//®RLF

H FH F*xxRepository [ HVEM@Entity SR R b

[~5112. 1) YEFHEUserRepository 7 L.

public interface UserRepository extends JpaRepository<User, Integer> ({
@RestResource (
exported = true,//REEFEL Search
path = "findName",//Search JGIfiff] path f§12
rel = "names"//RIRZLF
)

Page<User> findByName (€Param("name") String name, Pageable pageable):;

Pimhttp://127.0.0. 1:8070/api/user/searchex43 2| 40~ 4k
(VEE: namesHIfindNameZBILAIE) -

{
" links": {
"names": {
Yhireflt:
"http://127.0.0.1:8070/api/user/search/findName { ?name, page, size,sort}",
"templated": true
bo
Hael] £%: |
"href": "http://127.0.0.1:8070/api/user/search"
}
}
}

[RB112.2) A DUE S fF@Entity ) REc L &R Fo
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@OneToMany (mappedBy = "userByUserId")

@RestResource (path = "userAddresses",rel = "userAddress")

public Collection<UserAddress> getUserAddressesById() {
return userAddressesById;

}

Al PLiEN http: //127.0.0. 1:8070/api/user/1/userAddressesijj
R/

12.2.3 HEREIEE

Spring  Data  REST/&F|H JacksonfAbHH JSONSS B 11, FrbA
JacksonfPyF iR R FELE LEEAE R

Jacksonfj@JsonIgnore T FH 1EpasswordZE & %14k N JSON,
JacksonfJ@JsonPropertyH T 238 JSONIR [F] - Bt ) 44
SN

@Entity
public class User {
@Basic
@Column (name = "name", nullable = true, length = 50)

@JsonProperty ("userName")
public String getName () {

return name;
}
@Basic
@Column (name = "email", nullable = true, length = 200)
@JsonIgnore
public String getEmail () {
return email;
}
}

12.2.4 [QlEELRepository, Repositoryfi&Eif]
Xk @Entity
XRFER
TRATBEAN R — A At LSl %, B SER S
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H— N7, XM, 75 # FH@RestResource.
@RepositoryRestResourceiFfiE 1], JFiX Bexported = falses

filan, ZEEkidRepository:

@RepositoryRestResource (exported = false)

SinEerFaccEc rsonREpesiitoryctencsRErUdREPOSHIEomEy<ECs Oy MO =MN S
Ei SURC RV IDARTE

@RepositoryRestResource (path = "people", rel = "people")
lntEriizee PersenEposiltory excancs CrtelReposiltemyleeisonn, Lome> |
@RestResource (exported = false)
List<Person> findByName (String name) ;
}

SRS HEE

QEntity
public class Person {
@OneToMany
@RestResource (exported = false)
private Map<String, Profile> profiles;
}

12.2.5 [giERepositoryflICRUDJ %

R ARAAEFECrudReposi tory EATFRAFEMIER I 3%, AT LA
F@RestResource (exported = false) WE K& it &R MHMITTE, FH
KERREE AR Fo Blan, S 7 P bkHTTP A - 6 A
CrudReposi tory MR 7%, B HFAEMIB T, AR
INEE 5 775

285



@RepositoryRestResource (path = "people", rel = "people")
interface PersonRepository extends CrudRepository<Person, Long> {

@Override

@RestResource (exported = false)

weiel e@llzie (Iome iel) 2

@Override

@RESERESONBECEN(EXPOEEcdR=TaliSec)

void delete(Person entity);

}

12.2.6 HENJSONEH

AREVRII RN IR, 75 SRR B e g ST 1 Ho At B2 R ) 4
. Bltn, CustomerMih n]fe<x=F'E 5 urW) L mdEss, Btz b
EH %SRS R PR, Spring Data RESTHEE5Spring HATEOAS
LR, FHON A P 3R —N 9 R R B ol m) 25 P o SR B BRI 3R
TN

Spring HATEOAS € X 1 — > - Ab PR SIEAA )
ResourceProcessor<{>f [, AN
ResourceProcessor<Resource<T>>H] & beantd H3JFHSpring Data
REST S H A48 B, FEAE 7 FIAL ST 9 T SAR I fish %

BN, ZAPersonSEARE L —MACEEER, 5 RIRIT
ApplicationContext#sil—"~@Bean, U1 K Hr7~:

@Bean
public ResourceProcessor<Resource<Person>> personProcessor () {
return new ResourceProcessor<Resource<Person>> () {
@Override
public Resource<Person> process (Resource<Person> resource) {
[/ LY IR 2
resource.add (new Link ("http://localhost:8080/people", "added-1ink")) ;
EEIELIZN 1ERFOUILCE 7
}
i
}

12.3 Spring Boot 2.0NI&FIE

286



LA RN A, BATRBERE 7 AT B B Spring

REST, ATiEATTRAER]— FEFESpring Boot 2.0 N2 LAEM.

Gradle5| Acompile (C org. springframework. boot:spring—boot—
starter—data-rest:2.0.0.RC1’), BE<#HIKAI5] ASpring boot 2.0
FiSpring Boot AutoConfigure 2.0. AutoConfigurefTfEH] jarfl
i, FATATLAFK R spring. factories I/, BIMAENMERZE, &

fITAr EA3k 21

org. springframework. boot. autoconfigure. data. rest. RepositoryR

T HRepositoryRestMvcAutoConfigurationf Ui N4 :

@Configuration
@ConditionalOnWebApplication (type = Type.SERVLET)

@ConditionalOnMissingBean (RepositoryRestMvcConfiguration.class)
@ConditionalOnClass (RepositoryRestMvcConfiguration.class)
@AutoConfigureAfter ({ HttpMessageConvertersAutoConfiguration.class,
JacksonAutoConfiguration.class })
@EnableConfigurationProperties (RepositoryRestProperties.class)

@Import (RepositoryRestMvcConfiguration.class)

public class RepositoryRestMvcAutoConfiguration ({

@Bean

public SpringBootRepositoryRestConfigurer

springBootRepositoryRestConfigurer () {

return new SpringBootRepositoryRestConfigurer () ;

}

WA KB Spring  Boot#EFAM 7 H 8% RepositoryRest]

HiE., B FEWLE E, I RepositoryRestProperties.

(EComitileuizeiclonPiEgperitlas (jpreilyx = Yepuriding cEite , weEic”)
public class RepositoryRestProperties {

private
private
private
private
private
private

}

String basePath;

Ihicecer cleicullitPagesilize g
Integer maxPageSize;
String pageParamName;
String limitParamName;
String sortParamName;

T AFRAT T AT PAiE it application. proeroties¥sil
spring. data. rest¥ k>Rl B Spring Data RESTHIIE £ ERINE .
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LAY AT DL IR
@Import (RepositoryRestMvcConfiguration. class) XN, B
SpringRestMvc L B 2K

Wk vt, WERARE — A FISpring MVCN AR, LK
Spring Data REST, . sZRfajEa,

PRE)Spring  MVCHECE (R RETERC EMVCEIRIHL ) HIFAb 2
[a] 91 5T it B RepositoryRestControl ler i) JavaConfigZ&¥s ii—bean
51 M. KEFRN

org. springframework. data. rest. webmvc. RepositoryRestMvcConfig

fEJavart, XFEFLG:

import org.springframework.context.annotation.Import;

import org.springframework.data.rest.webmvc.RepositoryRestMvcConfiguration;
@Configuration

@Import (RepositoryRestMvcConfiguration.class)

public class MyApplicationConfiguration ({

}

12.4 REERE

HTSpring Data  REST&SpringfI&FMWEZ—, FrbAXt
Spring Security. Spring Boot. Spring CloudZ4h &t d FH Ehixk
JifE, N ABESpring Data REST:Wid it N KK AL ET .

{H 2 IT PR JSON AP )P 7E 5 20 3k NFE 7 D1 AR ST, JSON
APTHIISE T HBOHT FIRESTHIHTTPEMM FA% AN AZ B 5 20 AN EnIE A
AW KSpring & 15 25 FE L FEJSON APT A HR SO
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BiisR1
Repository Query MethodXi#E=F51%E

W PR AARSB TEF AT, BT e 5 R 2R R
R i TAE R R ET

—— A%

RIF-141tH 1 Spring Data JPA Query Method#/Liil < 5B

=

To
% M-1 Query Method #dU#| X 89 A5

2% Spring Data JPA X RI X525
AND And
OR Or
AFTER After. IsAfter
BEFORE Before. IsBefore
CONTAINING Containing. IsContaining. Contains
BETWEEN Between. IsBetween
ENDING_WITH EndingWith, IsEndingWith. EndsWith
EXISTS Exists
FALSE False. IsFalse
GREATER_THAN GreaterThan. IsGreaterThan
GREATER_THAN_ EQUALS [GreaterThanEqual. IsGreaterThanEqual
IN In. Isln
IS Is. Equals. (or no keyword)
IS_EMPTY IsEmpty. Empty
IS NOT_EMPTY IsNotEmpty. NotEmpty

(% £)
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24

Spring Data JPA X7 £ 2=

IS_NOT_NULL NotNull, IsNotNull
IS_NULL Null, IsNull
LESS_THAN LessThan, IsLessThan

LESS THAN EQUAL

LessThanEqual. IsLessThanEqual

LIKE Like. IsLike

NEAR Near. IsNear

NOT Not, IsNot

NOT_IN Notln. IsNotln

NOT_LIKE NotLike, IsNotLike

REGEX Regex. MatchesRegex. Matches

STARTING_WITH

StartingWith. IsStartingWith. StartsWith

TRUE

True. IsTrue

WITHIN

Within, IsWithin

REMATLLAS Intelli]

IDEARSEBEdit—Find—Find
Path T HBEH B8 7 X NI B, wnE-18R.

Find in Path Match case Words Regex ? File mask: Y.

Q- | 1matchin 1file €

In Project Module Directory Scope Project and Libraries H

"Like"), STARTING_WITH("IsStartingWith", "StartingWith", "StartsWith"), ENDING_WITH (Bl a", parser/Part.java 155

/Users/jack/.gradle/caches/modules-2 /files-2.1/org.springframework.data/spring-data~commons/2.0.4.RELEASE /86ec42a9670777|

atic enum Type {

EN(2, "IsBetween", "Between"), IS_NOT_NULL(®, "IsNotNull", "NotNull"), IS_NULL(®, "IsNull", "Null"), LESS,
"IsLessThan", "LessThan"), LESS_THAN_EQUAL("IsLessThanEqual", "LessThanEqual"), GREATER_THAN("IsGreate
"GreaterThan"), GREATER_THAN_EQUAL("IsGreaterThanEqual", "GreaterThanEqual"), BEFORE("IsBefore

"Before"), AFTER("IsAfter", "After"), NOT_LIKE("IsNotLike", "NotLike"), LIKE("IsLike",

"Like"), STARTING_WITH("IsStartingWith", "StartingWith", "StartsWith"), ENDING

“EndingWith", “EndsWith"), IS_NOT_EMPTY(@, “IsNotEmpty", “NotEmpty"),

"Empty"), NOT_CONTAINING("IsNotContaining", "NotContaining", "

"IsContaining", "Containing", "Contains"), NOT_IN("IsN

PSSR Py PR T i oy rr R Y

e Open in Find Window

B -1
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public static enum Type {

BETWEEN (2, new String[] {"IsBetween", "Between"}),

IS NOT NULL (0, new String[]{"IsNotNull", "NotNull"}),

IS NULL (0, new String[]{"IsNull", "Null"}),

LESS THAN (new String[]{"IsLessThan", "LessThan"}),

LESS THAN EQUAL (new String[]{"IsLessThanEqual", "LessThanEqual"}),

GREATER THAN (new String[]{"IsGreaterThan", "GreaterThan"}),
GREATER THAN EQUAL (new String[]{"IsGreaterThanEqual", "GreaterThanEqual"}),
BEFORE (new String[] {"IsBefore", "Before"}),

AFTER (new String[]{"IsAfter", "After"}),

NOT LIKE (new String[]{"IsNotLike", "NotLike"}),

LIKE (new String[]{"IsLike", "Like"}),

STARTING WITH (new String[]{"IsStartingWith", "StartingWith", "StartsWith"}),

ENDING WITH (new String[]{"IsEndingWith", "EndingWith", "EndsWith"}),

IS NOT EMPTY (0, new Stringl[]{"IsNotEmpty", "NotEmpty"}),

IS _EMPTY (0, new String[]{"IsEmpty", "Empty"}),

NOT CONTAINING(new String[]{"IsNotContaining", "NotContaining",
"NotContains"}),

CONTAINING (new String[]{"IsContaining", "Containing", "Contains"}),

NOT IN(new String[]{"IsNotIn", "NotIn"}),

IN (new String[]{"IsIn", "In"}),

NEAR (new String[]{"IsNear", "Near"}),

WITHIN (new String[]{"IsWithin", "Within"}),

REGEX (new String[] {"MatchesRegex", "Matches", "Regex"}),
EXISTS (0, new String[] {"Exists"}),

TRUE (0, new String[]{"IsTrue", "True"}),

FALSE (0, new String[]{"IsFalse", "False"}),
NEGATING SIMPLE PROPERTY (new String[]{"IsNot", "Not"}),
SIMPLE PROPERTY (new String[]{"Is", "Equals"});

-}
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BfiR2
Repository Query MethodiRE|{F3$8!

FI-2%H T Spring Data JPA Query Method#Lifill 327121
IR[BEZRARY, FEEehR S B T BEAN S FF 43P AR [a] 2R

% M-2 Query Method#u#| X #8977 ik 0)i8 w{i £ A

IR E{EHEE A
void ANiREIGE R, — M T A
Primitives Java [RIBEARAY, — W24t ##4E (Wl long. boolean %5)
Wrapper types Java [f1E34K
T I 2 FUR [Bl—Nsefde, % A g SR 9] null,
W T — AN R 49 H IncorrectResultSizeDataAccessException f 572 F
Iterator<T> ANEAEE
Collection<T> A 5
List<T> List S HATATF2
i&[A] Java 8 B¢ Guava P[] Optional 2%,
Optional<T> B TR I 45 et 2 e —A
R T — A4 RS H IncorrectResultSizeDataAccessException [ 57
Option<T> Scala B{# javaslang JEIjZEH
Stream<T> Java 8 Stream
Future.
Future<T> P A TR A A @Asyne 1%, JFITE Spring =P BAT A DIBE .
— IR A 2 SR . RREIE, L TAERADH
CompletableF . iR A Java8 H3#7 5] N ) CompletableFuture 2, i 5k 773004 @Asynce VEf#E, Jf
t ture<1> . : amwwms -
ompieabiet e JFJe Spring S B HAT LK fE
i% 7] org.springframework.util.concurrent.ListenableFuture 2%, %) 7 ¥ a4
ListenableFuture . . ) I ——
@Async {¥f#, FEIF/E Spring b PAT LRI LIEE
Slice IR [AE R KANIBER AR T IS v ER IS B T2 Pageable J3R 1154
Page<T> 7E Slice Al b PRbnaR Bl 73 TUR B 545 B . 752717 Pageable 87U {124
GeoResult<T> IR [P 25 B2 Bt i A A b 55 R B A B
GeoResults<T> R[5 GeoResult (153, I B BAH I HL 25 P44 1 2 2545 B
GeoPage<T> 4 TUIR ] GeoResult, FFFf iy 2IAH G H f P44 2H 25 5545 1R
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WU SRR P 23 (8] A 1R IR B8 A7 4 S RFGeoResul ty

GeoResults. GeoPageZFix[A|ZEHY,
MHRANTEFB AT HBIIE N Spring  DatafJSEILF A, FRATTLA

Spring Data JPASNBY, && JPABRINTEBATSLIL 1 IR L8R Bl {H 2R,
-2

g Structure T =
iz ¢ @@|av » T kT

L 1, = JpaRepository

@ findAll(Q: List<T> TCrudRepository

é findAll(Sort): List<T> TPagingAndSortingRepository
2 findAllByld(Iterable<ID>): List<T> TCrudRepository
‘,S. saveAll(lterable<S>): List<S> TCrudRepository
L flush(: void

saveAndFlush(S): S

g deletelnBatch(lterable<T>): void

_:Z, deleteAlllnBatch(): void

E getOne(ID): T

findAll(Example<S>): List<S> TQueryByExampleExecutor
findAll(Example<S>, Sort): List<S> TQueryByExampleExecutor
findAll(Pageable): Page<T> —PagingAndSortingRepository

save(S): S =+CrudRepository

saveAll(lterable<S>): Iterable<S> —CrudRepository

findByld(ID): Optional<T> —CrudRepository

existsByld(ID): boolean —CrudRepository
findAlIByld(Iterable<ID>): Iterable<T> —CrudRepository

count(): long = CrudRepository

deleteByld(ID): void —CrudRepository

delete(T): void = CrudRepository

deleteAll(Iterable<? extends T>): void = CrudRepository

deleteAll(): void —=CrudRepository

findOne(Example<S>): Optional<S> —QueryByExampleExecutor
findAll(Example<S>): Iterable<S> —QueryByExampleExecutor
findAll(Example<S>, Sort): Iterable<S> —QueryByExampleExecutor
findAll(Example<S>, Pageable): Page<S> —QueryByExampleExecutor
count(Example<S>): long —QueryByExampleExecutor
exists(Example<S>): boolean —+QueryByExampleExecutor

X N XN XN N N XN N N N NN XN N XN N N N N N N N N N N N N

B -2

BTN TIE i T H A #r JpaReposi tory 3 FRATTSLIIL 1 MLk [m] 2
B, XHEARTRANEEE B 7 ORI iE—3k %K,

293



PR3
JPAEREAS

JPASIAA BT FRVEME R R I -3, WAL 5% .

k-3 JPASKREHmEGEMAL

TERR A

@Entity RNy SR Bk

@Table IR 4

@Basic i € LA K 25 A B

@Embedded i 8 R MBS — S AT RN 2 0 S48 PR S 4 1 Jag

@Embeddedld A RN B

@Enumerated AR, BRI enum BEESERAF B

@Id feE ke, MR (—ANRP R

@]1dClass oA B

@GeneratedValue e Wb PR ME AT LA WIAG AL, Bl B3, F3), sENFIEPIRFRIE

@Transient FoRZBIEIFAE— A2 E PER I T B WU, JPA Az e, iR —
A8 P AR PR 1 T B R, g 45 0B AR b @ Transient, 750) JPA
BN % A @Basic
EHRFET, FoRHaZRA (%PEa DATE. TIME f1 TIMESTAMP =ff
FEIE CRIFAAL R EH . ), 80 P e ) o n] il @Temporal >k # & Date

T i ST (1% JaB 2k AL S5 1) %6T G 5 1 B

@Tempora @Temporal(Temporal Type DATE)BRES 4 HH#H // date (REHHHD
@Temporal(Temporal Type. TIME)WS 4 H I // time G2 I A])D
@Temporal(Temporal Type. TIMESTAMP)tiF >4 H 1 // date time( H 3+ [R))

@Column fia B R B PR B

@Lob VB P ISR e S R 1 KR 5 2 Y

@SequenceGenerator i 2 /- @GeneratedValue ¥ fif 5 & B PR . BRI T —AF5)
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e

ik

(@TableGenerator i % A @GeneratedValue #iF i B INME A B . EANE T FIEA R
PRI TR E D I b A A
@ @AccessType (FIELD) , FH4%Vjln Entity (786, Al LAAE X getter HI
@AccessType setter J7V5, [H& 5 B AR 5 g SOk public. 77 EAEAR i 1w U7 B g ok
@ @AccessType (PROPERTY) , i getter Fil setter J5¥2:1ji 4] Entity /)48
5, ATLMBAREE SCON private. 7 2 AE getter Jyik B X7 BT
@JoinColumn fiE NI A R RS G  IXRAEZ XX 2 Ik
@JoinColumns R4 2> @JoinColumn., —H T 2D FBERIK R
@UniqueConstraint ¥ e (5 BOR T B B R (M — 2R

@SqlResultSetMappings

@CammRel; ) fit & @NamedNativeQuery — & H, WL SQL M HI& R F B
@SqlResultSetMapping

(@EntityResult

@OrderBy HEr

@ManyToMany X T HEERZ M2 X2 KR
@ManyToOne X TEELR M Z 3 —HRK R
@OneToMany FEX TR Z AR R
@OneToOne FEN T HEERZ A — X R
NSRS (eSS b, L IPQL L 7
@NamedQuery

@NamedNativeQuery SR b, FEa, JR4A SQL FlE
i T HRATHIRE . e N+ % SQL i
(@EntityGraph

AuthfHIVEMR IR -4F s, TEFEERZ, HFEILAE
@FntitylListeners(AuditingEntityListener. class) —#f# .

A M-4 Authta X £

TR iR

@CreatedDate 2 Insert [/ I 5 BRI I ) 0F 25
@CreatedBy 2 Insert (1) ER A IN 2410 user iF 2%
@LastModifiedDate HREVR update FFTIRH 5028 I i) 1) 12k 22
@LastModifiedBy AR Update 1IN M5, #2578 user 1 2%
@Version

Hort JacksontH IR IVEMUNR T -5, FRATE I SRR E o

JREEEIp
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% M—-5 Jackson#s %k /£ f#

Jackson & T ## iR
@JsonProperty WO AR A B M B MR . 1824 Jackson 3R [F][F) property 445

Hsonl Prover WEVEAR IS A%, EH 2 JISON FFHIKIN ¥4 Java Bean (1) — 8@ M 2 W& 4i, 751
@lsonlgnoreProperties |\ x. 2 vz AR

ST A T vk v (et R @ ik ), 4 FTRT LT ) @JsonlgnoreProperties

(@Jsonlgnore "

foon AR T B vk g b Gt E e 1D, AT UG it Date 288 H e 4k
(@lsonbermge ABMTEE A, Hin@IsonFormat(pattern = "yyyy-MM-dd HH-mm-ss")

R WA TR s getter J5v8 b, FHFAE/F HIMLIHRANTRATT B & XHARRS,  Lh
e UL double I 1L BRI /N E

JonDeseriali WA T B s setter J5v8 b, FHTHE ROPFIGI O] DURABAT A & AR
@JsonDeserialize i3, 2l L i @JsonSerialize

IsonEnumbefauliVal W A P AR MO ISR 1) S P BB A AU setter J5¥di b, 258 SURZS R AL 1Y) I
@IsonEnumDefaultValue |y . uy o) 1 o g 50 ORI DA AVRCS (79 O
@JsonSetter %51 jackson MM J7Vk A2 setter J7¥2:

Hibernate ValidatoriyEfg, W EIIKIEL) REM R -6
o
EW-6 RNHEIBIEL RIEM

IR ERR I IERYE R 2R it AR
@AssertFalse Boolean, boolean ETEAR M TG R A A2 false
@AssertTrue Boolean. boolean BRI 70 FAH 2 true
@NotNull fERm B AR 1) 0 FAE A/ null
@Null st B E A 1 70 22 4H 2 null

@Min(value=1)

BigDecimal. Biglnteger. byte. short.
long %§ 1L fff Number &X
CharSequence (7AiM ET) T2HH7

int .

IUEVEMF KGR 55 T @Min 45 5E [ value
fH

@Max (value={#)

M@Min 23K Ff

AR M TR E DN T % T @Max f8 21
value 1H

@DecimalMin(value= . . ISR LR KT % T @ DecimalMin $&
1@Min Zsk—

i) F@Min ZR—H S value fi

@DecimalMax(value= . _r BAEF MM C #EN TS5 T @ DecimalMax fi7
D M S K

1) F@Min 2R 5E 1) value {H

@Digits(integer=45% v/

%, fraction="NEATED)

AM@Min ZER—Ff

LOATIRE S L 3IPIVE IENEUE <3 (C VA IR VA
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WIEERE

Eognal=pb6ipit)

ijt

@Size(min= T f§ ,
max=_|"}2)

FAE . Collection. Map., %4 %%

AFEAA I G EAE min 1 max (RE) f55&
XIZW, WFERKE. E£500

java.util.Date

@Past java.util.Calendar. AR RO (HIIRAY) B iy i ) B
Joda Time 1) H #iE 1Y
@Future 5 @Past ZER SAEEMR I CEAE CEIASREDD Bl 2Ty i [a) i
PR G REA T CRN nulls BT
@NotBlank CharSequence T islRr el B0 o <5 R ENGmt,

@NotBlank HN H 545 i HAE LB 25 2
FAF LA

@Length(min= F [} ,
max=_-f#)

CharSequence 5%

IO UETE A% 1) T F A K AE min M1 max [X 1] Y

@NotEmpty

CharSequence T 28 & . Collection .
Map. 4

WAEEAR IO CRIEA N null HAAS CERFH
KA 0. B KRNAR 0O

@Range(min=%z /MH,
max=1fz K1H)

BigDecimal, BigInteger., CharSequence.
byte. short. int. long %5 5 T2 FI{Y
epmy

B URTE M i) T R A A e/ ME AR KA 2 117

@Email(regexp= 1F- NI
RIER, flag=FrE M
)

CharSequence 28%Y (4 String)

WSAEVEMR G (8 52 Email 7] LU regexp
F flag $& 52 FH 2 X1 email #%3

@Pattern(regexp= 1F
) 2% ik 3 flag=r &
A )

String. {T-fi] CharSequence [ 1-2£#!

BRI A A 0 F A 1R € A IE MZRIA DL i

@Valid

AR AR -2

g VAR UF A S W PR A
HhhExt 5 g ik, FARAE IS A e i — i
AEHIE N R 1S, R % L in@Valid ¥
fif B AT 25 30 IE
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fii54
Spring R Rz AU ES

Spring MVN FVEME AR M7 7

% M-7 Spring MVN# H %/t

TR i
@CrossOrigin il L5 T )
T e S hlas 28, 75 spring I H o i 48 51 50K F P KR 19 URL 38 3K % K 2
@Controller X IRSS T (service J2) , — O ANVEMRAEIS Y, R U7 ¥ 7R NG A
(@RequestMapping
@RestController T hedEh) 24U (i struts HF) action) . @ResponseBody Hl@Controller [fJ54E
@RequestMapping | #HEERHI{5H, $157 URL 2| Controller H it H 44 o i iy i S
R T Request 15 Sk 1 body #r Fu s, A REBINEEM
@RequestBody HttpMessageConverter JEATAFAT, SR 5 HEAH N (K 208 40 € B LR IO 5 b, PR
HttpMessageConverter iR [0 1) 5%] % £ J85 7E 2| controller H 7 v 125 |-
%R T4 Controller [ /7[RI 4, ilidiE /¥ HttpMessageConverter %%
@ResponseBody | itz b ks, 5 AZ) Response R body KX
T E X PAFH @ModelAttribute J3:ff%: Spring MVC 76 F H bR Ab 217707,
@ModelAttribute ZBEA P AETTE R LARTE T @ModelAttribute (1757% . FE 77 BIAZ AL A
@ModelAttribute JEff: 0 LM R0 G SRR B IR O R BT 5L, T
WRSHEHERING T, FEAASK TS SRR T
@RequestParam TER RTINS AME N @RequestParam 7] LUEE kS Bidhh 453 5k J7 ik
@PathVariable g8E URL H{FFEIAS
@ExceptionHandler | ¥R L, IR B SPATIZ T
ffi—/> Contoller F¢ 4 42 Jai ) 7 3 A HHE, 28 'l @ExceptionHandler A (1 7775 7]
@ControllerAdvice

LI BRFTA Controller %A= ) 3

Spring bootH i FVEM MR M -8FTr7

% M-8 Spring boot¥ % H i: M
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VR iR
Spring Boot HZ)ALE (auto-configuration) : S2iXHRYERININMN jar Haft A 5 B & IR I
Spring W . %40, 05 AR1 classpath ~AEE HSQLDB, J HARBA T-Shie &AL 4L
@EnableAutoC | ¥EEEER beans, HAFATE B E — AW AES (in-memory) H#ls . /R AT LK
onfiguration @EnableAutoConfiguration 3, # @SpringBootApplication ¥ fi# ¥ n # — 4
@Configuration 28 PRI AZNICE . R AIUN TR AEZLR R € B SR E S,
AR 7] LLA# ] @Enable AutoConfiguration v fif FRITHERR g M2k 25 H e A1)
KRB AK AR DN B A 2T o 243 4 345 @Component
@Controller. @Service %X EEF IS, FHF M A Bean, wJLLAZKEERTA ] Spring
@ComponentSo A4, s @Configuration 8. FAT1L A HH @ComponentScan VEfRE 2 beans, Jf4%
H@Autowired {1 F A W LLE SR K Spring 411, f4E@Configuration 2.
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INFERAFEMR IR -9FTR o

EMW-9 B FHIEMR

299




iR A
2 HAY 2445 7€ ] bean classes and/or bean names ANfELE AT 28, A6
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@ConditionalOnResource

1Lt classpath N{ELETE & ¥ resource I 61

300




B35
application.properties 2B H%FJPARY
feEXE

# LOGGING HERE key

logging.config=

# Locationof theloggingconfigurationfile. For instance "classpath:logback.xml"
for Logback logging.exception-conversion-word=%wEx

# Conversion word used when logging exceptions.

logging.file=

# Log file name. For instance “myapp.log’

logging.level.*=

# Log levels severity mapping. For instance
"logging.level.org.springframework=DEBUG"

logging.path=

# Location of the log file. For instance °/var/log

logging.pattern.console=

# Appender pattern for output to the console. Only supported with the default
logback setup.

logging.pattern.file=

# Appender pattern for output to the file. Only supported with the default logback
SElEloN

logging.pattern.level=

# Appender pattern for log level (default $5p) . Only supported with the default
logback setup. logging.register-shutdown-hook=false

# Register a shutdown hook for the logging system when it is initialized.

# DATASOURCE (DataSourceAutoConfiguration & DataSourceProperties.java) FHEJE
P 5 T5

spring.datasource.continue-on-error=false

# Do not stop if an error occurs while initializing the database.

spring.datasource.data=

# Data (DML) script resource references.

spring.datasource.data-username=

# User of the database to execute DML scripts (if different).

spring.datasource.data-password=
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# Password of the database to execute DML scripts (if different).

spring.datasource.dbcp2.*=

# Commons DBCP2 specific settings

spring.datasource.driver-class—-name=

# Fully qualified name of the JDBC driver. Auto-detected based on the URL by
default. spring.datasource.generate-unique-name=false

# Generate a random datasource name.

spring.datasource.hikari.*=

# Hikari specific settings

spring.datasource.initialize=true

# Populate the database using 'data.sgl'.

spring.datasource.jmx-enabled=false

# Enable JMX support (if provided by the underlying pool) .

spring.datasource. jndi-name=

# JNDI location of the datasource. Class, url, username & password are ignored
when set.

spring.datasource.name=testdb # Name of the datasource.

spring.datasource.password= # Login password of the database.

spring.datasource.platform=all

# Platform to use in the DDL or DML scripts (e.g. schema-${platform}.sqgl or
data-${platform}.sqgl) .

spring.datasource. schema=

# Schema (DDL) script resource references.

spring.datasource.schema-username=

# User of the database to execute DDL scripts (if different).

spring.datasource.schema-password=

# Password of the database to execute DDL scripts (if different).

spring.datasource.separator=;

# Statement separator in SQL initialization scripts.

spring.datasource.sql-script-encoding= # SQL scripts encoding.

spring.datasource.tomcat.*= # Tomcat datasource specific settings

spring.datasource. type=

# Fully qualified name of the connection pool implementation to use. By default,
it is auto-detected from the classpath.

spring.datasource.url= # JDBC url of the database.

spring.datasource.username= # Login user of the database.

spring.datasource.xa.data-source-class-name= # XA datasource fully qualified
name.

spring.datasource.xa.properties= # Properties to pass to the XA data source.

# JPA (JpaBaseConfiguration, HibernateJpaAutoConfiguration)
spring.data.jpa.repositories.enabled=true # Enable JPA repositories.

spring.jpa.database=

# Target database to operate on, auto-detected by default. Can be alternatively
set using the "databasePlatform" property.

spring.jpa.database-platform=
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# Name of the target database to operate on, auto-detected by default. Can be

alternatively set using the "Database" enum.

spring.jpa.generate-ddl=false

# Initialize the schema on startup.

spring.jpa.hibernate.ddl-auto=

# DDL mode. This is actually a shortcut for the "hibernate.hbm2ddl.auto" property.

Default to "create-drop" when using an embedded database, "none" otherwise.

sprlneRspathtbernaretnamningmpilitciit =s cra fegy=

# Hibernate 5 implicit naming strategy fully qualified name.
spring.jpa.hibernate.naming.physical-strategy=

# Hibernate 5 physical naming strategy fully qualified name.
spring.jpa.hibernate.naming.strategy=

# Hibernate 4 naming strategy fully qualified name. Not supported with Hibernate

spring.jpa.hibernate.use-new-id-generator-mappings=
# Use Hibernate's newer IdentifierGenerator for AUTO, TABLE and SEQUENCE.
spring.jpa.open-in-view=true

# Register OpenEntityManagerInViewInterceptor. Binds a JPA EntityManager to the

clazEeziel fei EhE EnitiliEE PreEEEEilne O e EEEESiE

spring.jpa.properties. *=

# Additional native properties to set on the JPA provider.
spring.jpa.show-sgl=false

# Enable logging of SQL statements.

# REDIS (RedisProperties.java) it &I

FPIElnG - EEehlE  CAUEEEE (Mers—TeChlEeEits—

# Maximumnumber of redirects to follow when executing commands across the cluster.
spring.redis.cluster.nodes=

# Comma-separated list of "host:port" pairs to bootstrap from.
spring.redis.database=0

# Database index used by the connection factory.

spring.redis.url=

# Connection URL, will override host, port and password (user will be ignored),

e.g. redis://user:password@example.com: 6379

spring.redis.host=localhost

# Redis server host.
spring.redis.password=

# Login password of the redis server.
spring.redis.ssl=false

# Enable SSL support.
spring.redis.pool.max-active=8

# Max number of connections that can be allocated by the pool at a given time.

Use a negative value for no limit.

spring.redis.pool.max-idle=8

# Max number of "idle" connections in the pool. Use a negative value to indicate

an unlimited number of idle connections.
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spring.redis.pool.max-wait=-1

# Maximum amount of time (in milliseconds) a connection allocation should block
before throwing an exception when the pool is exhausted. Use a negative value to
block indefinitely.

spring.redis.pool.min-idle=0

# Target for the minimum number of idle connections to maintain in the pool.
Tails seticdne ©aly g cum EEfEEE diE dE 1LE PoSilitlve,

spring.redis.port=6379 # Redis server port.

spring.redis.sentinel .master= # Name of Redis server.

spring.redis.sentinel .nodes= # Comma-separated list of host:port pairs.

spring.redis.timeout=0 # Connection timeout in milliseconds.

UL ERCE RS HE TR RS, REIERKMELOHE
#o FlRAESpring Boot UG T, WIREHRapplication—
properties X/ MSpringZ ZX M B WIEME, A e EEspring
PG BE. HSTXWARWAHIICH Y, XEARF M HKRIXIACE
VA EMkey I —/ N5k, 1BILIDEAFRE] ***%Properties. java HiAJ
LA BIAH K () proper ty FUAC BEkey A HRLE T .

EVE 3N =

https://docs.spring.io/spring-boot/docs/current/reference/html/common-appli
cation-properties.html
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