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Spring Data JPA, part of the larger Spring Data family, makes it easy to easily implement JPA
based repositories. This module deals with enhanced support for JPA based data access layers. It
makes it easier to build Spring-powered applications that use data access technologies.

Implementing a data access layer of an application has been cumbersome for quite a while. Too
much boilerplate code has to be written to execute simple queries as well as perform pagination,
and auditing. Spring Data JPA aims to significantly improve the implementation of data access
layers by reducing the effort to the amount that’s actually needed. As a developer you write your
repository interfaces, including custom finder methods, and Spring will provide the
implementation automatically.
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Currently, the release train contains the following modules:

¢ Spring Data Commons

¢ Spring Data JPA

¢ Spring Data KeyValue

e Spring Data LDAP

¢ Spring Data MongoDB

¢ Spring Data Redis

e Spring Data REST

« Spring Data for Apache Cassandra

e Spring Data for Apache Geode

« Spring Data for Apache Solr

e Spring Data for Pivotal GemFire

» Spring Data Couchbase (community module)
» Spring Data Elasticsearch (community module)
« Spring Data Neo4j (community module)
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id bigint s 20 0 v - 2
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name varchar £ 255 0 _ _
phone varchar s 255 0 - B

* #iRLSqliET

SET NAMES utf8mb4;
SET FOREIGN KEY CHECKS = 0;

DROP TABLE IF EXISTS ~“tb resume;
CREATE TABLE ~tb resume” (
“id® bigint(20) NOT NULL AUTO_ INCREMENT,
“address”~ varchar(255) DEFAULT NULL,
“name~ varchar(255) DEFAULT NULL,
“phone” varchar(255) DEFAULT NULL,
PRIMARY KEY (~id")
) ENGINE=InnoDB AUTO_INCREMENT=4 DEFAULT CHARSET=utf8§;

BEGIN;
INSERT INTO “tb resume” VALUES (1, 'Jt&=', 'sk=', '131000000');
INSERT INTO “tb resume™ VALUES (2, 'Lti#&', 'ZEPM', '151000000');
INSERT INTO “tb resume> VALUES (3, '[ M', 'E&', '153000000');
COMMIT;

SET FOREIGN_KEY CHECKS = 1;
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<dependencies>
<1--Byglhitjar-->
<dependency>

<groupId>junit</groupId>
<artifactId>junit</artifactId>
<version>4.12</version>
<scope>test</scope>

</dependency>

<l--spring-data-jpa TE5| AN jar,start-->

<dependency>
<groupId>org.springframework.data</groupId>
<artifactId>spring-data-jpa</artifactId>
<version>2.1.8.RELEASE</version>

</dependency>

<dependency>
<groupId>javax.el</groupId>
<artifactId>javax.el-api</artifactId>
<version>3.0.1-b04</version>

</dependency>

<dependency>
<groupId>org.glassfish.web</groupId>
<artifactId>javax.el</artifactId>
<version>2.2.6</version>

</dependency>

<!--spring-data-jpa FE5|A\Mjar,end-->

<!--spring M*jar,start-->

<dependency>
<groupId>org.springframework</groupId>
<artifactId>spring-aop</artifactId>
<version>5.1.12.RELEASE</version>

</dependency>

<dependency>

<groupld>org.aspectj</groupId>



<artifactId>aspectjweaver</artifactId>
<version>1.8.13</version>

</dependency>

<dependency>
<groupId>org.springframework</groupId>
<artifactId>spring-context</artifactId>
<version>5.1.12.RELEASE</version>

</dependency>

<dependency>
<groupId>org.springframework</groupId>
<artifactId>spring-context-support</artifactId>
<version>5.1.12.RELEASE</version>

</dependency>

<!--springXformtEZRMNZFE-->

<dependency>
<groupId>org.springframework</groupId>
<artifactId>spring-orm</artifactId>
<version>5.1.12.RELEASE</version>

</dependency>

<dependency>
<groupId>org.springframework</groupId>
<artifactId>spring-beans</artifactId>
<version>5.1.12.RELEASE</version>

</dependency>

<dependency>
<groupId>org.springframework</groupId>
<artifactId>spring-core</artifactId>
<version>5.1.12.RELEASE</version>

</dependency>

<l--spring tH%jar,end-->

<!--hibernatell*xjarfl,start-->

<dependency>
<groupId>org.hibernate</groupId>
<artifactId>hibernate-core</artifactId>
<version>5.4.0.Final</version>

</dependency>

<!--hibernateXfjpafyLIMjar-->

<dependency>
<groupId>org.hibernate</groupId>
<artifactId>hibernate-entitymanager</artifactId>
<version>5.4.0.Final</version>

</dependency>

<dependency>
<groupId>org.hibernate</groupId>

<artifactId>hibernate-validator</artifactId>



<version>5.4.0.Final</version>
</dependency>

<!--hibernateff*xjarfl, end-->

<!--mysql FEEFRRIjar-->

<dependency>
<groupId>mysql</groupId>
<artifactId>mysgl-connector-java</artifactId>
<version>5.1.46</version>

</dependency>

<!--druidiEEith-->

<dependency>
<groupId>com.alibaba</groupId>
<artifactId>druid</artifactId>
<version>1.1.21</version>

</dependency>

<!--spring-test-->

<dependency>
<groupId>org.springframework</groupId>
<artifactId>spring-test</artifactId>
<version>5.1.12.RELEASE</version>

</dependency>

</dependencies>

B & Spring MIEC & X4

<?xml version="1.0" encoding="UTF-8"?>
<beans xmlns="http://www.springframework.org/schema/beans"
xmlns:context="http://www.springframework.org/schema/context"
xmlns: jpa="http://www.springframework.org/schema/data/jpa"
xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
xsi:schemalocation="
http://www.springframework.org/schema/beans
https://www.springframework.org/schema/beans/spring-beans.xsd
http://www.springframework.org/schema/context
https://www.springframework.org/schema/context/spring-context.xsd
http://www.springframework.org/schema/data/jpa

https://www.springframework.org/schema/data/jpa/spring-jpa.xsd

<!--Xspring#lspringbatadPA{TELE-->

<t--1. BIEEUEEERBdruia-->
<!--B| NSIMER IR XX - >
<context:property-placeholder

location="classpath:jdbc.properties" />

<l--E=7jarFHbeanE X ExmlH-->



<bean id="dataSource"
class="com.alibaba.druid.pool.DruidDataSource">
<property name="driverClassName" value="${jdbc.driver}"/>
<property name="url" value="${jdbc.url}"/>
<property name="username" value="${jdbc.username}"/>
<property name="password" value="${jdbc.password}"/>

</bean>

<1--2 BEE—1PIPAIEEEENITR, entityManagerFactory
entityManager£flFmybatisfAIsqlsession
entityManagerFactory;\g”*ﬂ){:_FMybatisEF‘E’\]SqlSessionFactory

<bean id="entityManagerFactory"
class="org.springframework.orm. jpa.LocalContainerEntityManagerFactoryBean"
>

<!--FE—L@T....... ——

<!--FoEHUEIR-->
<property name="dataSource" ref="dataSource"/>
<!--EEEBEHE (pojoLAXMENE) -->
<property name="packagesToScan"
value="com.lagou.edu.pojo"/>
<!--}87E jpalV B, tFiEhibernate-->
<property name="persistenceProvider">
<bean
class="org.hibernate. jpa.HibernatePersistenceProvider"></bean>
</property>
<l-—jpa S E, FEAMNjpaLMIFF LM FbeginTransact ionEMTIEI
EERZE—HERY,
ErAfE NJpaDialect B{ARRISEINZE -->
<property name="jpaDialect">
<bean
class="org.springframework.orm. jpa.vendor.HibernateJpaDialect"></bean>

</property>

<!--fcEB{Aprovider, hibearntetEZERIMITHTI-—>
<property name="jpaVendorAdapter" >
<bean
class="org.springframework.orm. jpa.vendor.HibernatedpavVendorAdapter">
<!--TFXhibernatelEZRHI—LEMHT-->

<l--

EEMERESEMEIE



EAFENZE I pojoEHER Z BRIBRETX R
BRFEMN, MRBEFEREALIE, EEERFGEIE—T
-2

<property name="generateDdl" value="false"/>

<l--
e € SE il
hibernate& &2 dacRiER, HIAKISSFMIREKT
B, REFIEEARERIOH AR
o=

<property name="database" value="MYSQL"/>

<l--
EESEENLS
hiberanteR] AZEBNFA 13K sqliEE), BREARMEIEEql
BERTEN, FINFEERIDEIANRGNEEELS
——>
<property name="databasePlatform"

value="org.hibernate.dialect.MySQLDialect"/>

<I--B&HEETsql
RIEBURRER, R&#TEsql
e

<property name="showSql" value="true"/>

</bean>

</property>

</bean>

<1--3, 5| LHEEEMNentityManagerFactory

<jpa:repositories> HBLE jpalidacEHT
base-package: 5§ Edac/EEOMEE
S
<jpa:repositories base-package="com.lagou.edu.dao" entity-manager-
factory-ref="entityManagerFactory"

transaction-manager-ref="transactionManager" />

<i--4, ESEEREE



jdbcTemplate/mybatis {FFIfJEDataSourceTransactionManager

jpafi’E: JpaTransactionManager

——>
<bean id="transactionManager"
class="org.springframework.orm. jpa.JpaTransactionManager">
<property name="entityManagerFactory" ref="entityManagerFactory"/>

</bean>

<1--5, FERXABSELE-->
<l--
<tx:annotation-driven/>

-——>

<t--6, BLEspring@IHH-—>

<context:component-scan base-package="com.lagou.edu"/>

</beans>

o /RESLIAZ Resume, {E JPATRECEMEI KRR

package com.lagou.edu.pojo;

import javax.persistence.*;

/**

* BHSEME (EEPEERERE SSIREMETER 2 BRBRST X R AR B ENF RIS XR)
* 1, SEOREMEUERIMGI KRR

* @Entity

* @Table

* 2. ERERMMKRFERAIME KR

* @Id tRIRER

* @Generatedvalue #HRIRFRERYE YRS
* @Column EI[EMFFERIREY

*/

@Entity

@Table(name = "tb resume")

public class Resume {

@1Id

/**
* R RIRE B (ERNFH:
* GenerationType.IDENTITY:{KEIFIEEREREIEINEGE Mysql
* GenerationType.SEQUENCE : kS [ FI3=4 1 Oracle



*/
@GeneratedvValue(strategy = GenerationType.IDENTITY)
@Column(name = "id")
private Long id;
@Column(name = "name")
private String name;
@Column(name = "address")
private String address;
@Column(name = "phone")

private String phone;

public Long getId() {

return id;

public void setId(Long id) {
this.id = id;

public String getName() {

return name;

public void setName(String name) {

this.name = name;

public String getAddress() {

return address;

public void setAddress(String address) {

this.address = address;

public String getPhone() {

return phone;

public void setPhone(String phone) {

this.phone = phone;

@override
public String toString() {
return "Resume{" +
"id=" + id +

, name= + name + '\'"' +



, address='" + address + '\'' +

phone='" + phone + '\'' +

"}

455 ResumeDao 3E[

package com.lagou.edu.dao;

import com.lagou.edu.pojo.Resume;
import org.springframework.data.jpa.repository.JpaRepository;
import org.springframework.data.jpa.repository.JpaSpecificationExecutor;

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

import java.util.List;

/**
* —PNFAspringDatalpaBEkADacEiE 2 EE YA ITpaRepositoryfll
JpaSpecificationExecutor

*
* JpaRepository<#R{FRISLIRZEILTY  FHER>

* HE T EARCRUDERIE

*

* JpaSpecificationExecutor<igfEAJSLiRzEzEA>
HRTERNEE (DT, HFE)

*

*
*/
public interface ResumeDao extends JpaRepository<Resume,Long>,

JpaSpecificationExecutor<Resume> {

@Query("from Resume where id=?1 and name=2?2")

public List<Resume> findByJpql(Long id,String name);

) x %
* [FRREEsqLIBTENE, FE¥nativeQueryBHiZE Ntrue, BAIANfalse (jpql)
* @param name
* @param address
* @return
*/
@Query(value = "select * from tb resume where name like ?1 and
address like ?2",nativeQuery = true)

public List<Resume> findBySql(String name,String address);



/**
* FinmaAlER
ZBBnametEHIEN (1ike)

*

*  FiABMEindByFFk

* -B4E (BF8AE)

* -BEWARN (BHMEE. FMEW) , IRTEEEAN, KAFMN
=i

*/

public List<Resume> findByNameLikeAndAddress(String name,String

address);
}

e 1%{E ResumeDao & [5EAK Dao B A& (EFimMid)

import com.lagou.edu.dao.ResumeDao;

import com.lagou.edu.pojo.Resume;

import org.junit.Test;

import org.junit.runner.RunWith;

import org.springframework.beans.factory.annotation.Autowired;
import org.springframework.data.domain.*;

import org.springframework.data.jpa.domain.Specification;
import org.springframework.test.context.ContextConfiguration;

import org.springframework.test.context.junit4.SpringdJUnit4ClassRunner;

import javax.persistence.criteria.*;
import java.util.List;

import java.util.Optional;

@RunWith(SpringdUnit4ClassRunner.class)
@ContextConfiguration(locations = {"classpath:applicationContext.xml"})

public class ResumeDaoTest {

/7 BEMhRToCcH N RIEANBNAS
@Autowired

private ResumeDao resumeDao;

/**

* daoBIEOEA, DHRFMR:

* 1, BEhbAEHAE

* 20 BTN EWFAD ITER
*/



@Test
public void testFindById(){
// BHARARZA dao.findOne(id);

/*
select resume0 .id as idl 0 0 ,
resume( .address as address2 0 0 , resumeO .name as
name3_0_0_,
resumeO .phone as phone4 0 0 from tb resume resumeO
where resume0_.id=?
*/

Optional<Resume> optional = resumeDao.findById(1l1l);
Resume resume = optional.get();

System.out.println(resume);

@Test

public void testFindOne(){
Resume resume = new Resume();
resume.setId(1ll);
resume.setName("5K=");
Example<Resume> example = Example.of(resume);
Optional<Resume> one = resumeDao.findOne(example);
Resume resumel = one.get();

System.out.println(resumel);

@Test
public void testSave(){
// FEHEFEEMsaveHE, BEEANNRNERBLEKX D, 26 TRIE2I0HM
g, AEREEMEEN
Resume resume = new Resume();
resume.setId(51);
resume.setName ("#X7\/N") ;
resume.setAddress ("FE") ;
resume.setPhone("132000000");
Resume save = resumeDao.save(resume);

System.out.println(save);

@Test
public void testDelete() {
resumeDao.deleteById(51);



@Test
public void testFindAll(){
List<Resume> list = resumeDao.findAll();
for (int i = 0; i < list.size(); i++) {
Resume resume = list.get(i);

System.out.println(resume);

@Test
public void testSort(){
Sort sort = new Sort(Sort.Direction.DESC,"id");
List<Resume> list = resumeDao.findAll(sort);
for (int i = 0; i < list.size(); i++) {
Resume resume = list.get(i);

System.out.println(resume);

@Test
public void testPage(){
/[ **
* B—TSE: HRIEERITIEL, MoFFiA
* BINSE BTIERRNNE
*/
Pageable pageable = PageRequest.of(0,2);
//Pageable pageable = new PageRequest(0,2);
Page<Resume> all = resumeDao.findAll(pageable);
System.out.println(all);
/*for (int i = 0; i < list.size(); i++) {
Resume resume = list.get(i);

System.out.println(resume);

L/
}
/*%
* ========H{ W EWER BT PN =======================
* B—: ERMENIZEOPASE  findone(), £indById()
* BT AIBASINipql (jpaBEifiEs) EBAHTEN (=====>>>> jpql BEEMUF

sql, RTEsqURMFNZHIERNFER, jpalIRFNEXNRIEM, bl from Resume where
id=xx) hql
* A= AIMUSINREERsqliEE



* AR AUEROFRBENFE, MEADSINjpalslEsqlida), XMAXIMS AR
ZRMNENR, EMBREXNEOLERERB—EMWEKR, BAERMEBERRNNEE

* AFRA: ISEE

* serviceRfEANdacBIIFHAHE, BserviceERIFHTRM— TN RERLS
DaofZ, XX EMIUMSpecification (RFEHFMN—1ER)

* /! RBEFHEHRTIHR

* Optional<T> findOne(@Nullable Specification<T> varl);

* /1 WRBEFEEWRRE

* List<T> findAll(@Nullable Specification<T> varl);

* /1 RBEFEERHHTOT

* Page<T> findAll(@Nullable Specification<T> varl, Pageable
var2);

* /1 RBEFEERHHETHR

* List<T> findAll(@Nullable Specification<T> varl, Sort
var2);

* // RARFHST

* long count(@Nullable Specification<T> varl);

*

* interface Specification<T>

* toPredicate(Root<T> varl, CriteriaQuery<?> var2,
CriteriaBuilder var3) ;PRI ZEETRSZMEMN

* Root:1REM (EWFAHREAEEIEMEE T AMBRITRAIRE)

* CriteriaQuery BENXEWAX HAL

* CriteriaBuilder EHFIFEER, FRTRSHNEBEHF (like =
F)

*

*

*/

@Test

public void testJpqgl() {

List<Resume> list resumeDao.findByJdpgl (11, "3K=");
for (int i = 0; i < list.size(); it++) {
Resume resume = list.get(i);

System.out.println(resume);

@Test
public void testSql() {
List<Resume> list = resumeDao.findBySql("Z%", " LiE%");
for (int i = 0; i < list.size(); it++) {
Resume resume = list.get(i);

System.out.println(resume);



@Test

public void testMethodName () {

List<Resume> list

By ;

resumeDao. findByNameLikeAndAddress ("Zs"," Lt

for (int i = 0; i < list.size(); i++) {

Resume resume = list.get(i);

System.out.println(resume);

// EjJIL:\ = -LE
@Test

EWBEITHR

public void testSpecfication(){

/**

e Ej]”_,\,—j-\fq:
* ER V\]EB¥

* toPredicate: FISHEREEREMG

ST SEEMREHHE, , . select * from tb_resume where

Root: FRENBEZT N REME
CriteriaBuilder: METWHRMG, AMBHETRSETWEKME (BEHEG, B

K RfEname (FEEN"K=") BWREHD

Specification<Resume> specification = new Specification<Resume> ()

@Override

public Predicate toPredicate(Root<Resume> root,

CriteriaQuery<?> criteriaQuery, CriteriaBuilder criteriaBuilder) {

// 3REXEname/E 14

Path<Object> name = root.get("name");

// {#FAcriteriaBuilderft¥inameBHHERMG (FBEEE)
Predicate predicate = criteriaBuilder.equal(name, "3K=");

return predicate;



Optional<Resume> optional = resumeDao.findOne(specification);
Resume resume = optional.get();

System.out.println(resume);

@Test
public void testSpecficationMultiCon() {

/**

& HBK: RiEname (IBEN"SK=") HH, address DA"Jt"FFk (HRHAIT
i) , EWEHD
*/

Specification<Resume> specification = new Specification<Resume> ()

@override
public Predicate toPredicate(Root<Resume> root,
CriteriaQuery<?> criteriaQuery, CriteriaBuilder criteriaBuilder) {
// KRB ZEIname/E14
Path<Object> name = root.get('"name");
Path<Object> address = root.get('"address");
// Ft1: {EFBcriteriaBuilderftiname BMMESMG (FBHEEI)
Predicate predicatel = criteriaBuilder.equal(name, "3K=");
// %42 address BA"db"Frk (HEMAITED)
Predicate predicate2 =

criteriaBuilder.like(address.as(String.class), "dt%");

// BHERTFEML
Predicate and = criteriaBuilder.and(predicatel,

predicate2);

return and;

Optional<Resume> optional = resumeDao.findOne(specification);
Resume resume = optional.get();

System.out.println(resume);



&k Spring Data JPA T RIRIS D

Spring Data Jpa IRBBRDBEAED, REEWMT:

1) Spring Data Jpa #i}& B ZBIFIJHIERS, ARIJRIBEHR—TIEXRAT, FTEENERTT
TRRB R RA RIS

2) FF&Dao#O (ResumeDao) , EOMEIMNHEEEEIMNSAIERTHAN (3B5x) , RERNR
A SRERBRMEE, 1535aIHRRIS

EXE, ZBMEEARE—ERD

RIBEITAIEZTRE, MERENRTEMNTE

A &MresumeDao2— MUIENT &, X PMIEIFHRAYZEEIZSimpleJapRepository

oo resumeDao = {$Proxy39@6516} "org.springframework.data.jpa.repository.support.SimpleJpaRepository@6c70b7c3"
f h = {JdkDynamicAopProxy@6573}

B17 8O XITRENREELTE, dRREHF?

BAE: NRBL—PNRTERENSR, BE(IFEZEAbstractApplicationContextirefresh 5 iEH,
BABERBEEX TN AEF R ARKMN SR ENER?

public void refresh() throws BeansException, IllegalStateException {
synchronized(this.startupShutdownMonitor) { startupShutdownMonitor: Object@2690
this.prepareRefresh();
ConfigurableListableBeanFactory beanFactory = this.obtainFreshBeanFactory(); beanFactory: “org.spr
this.prepareBeanFactory(beanFactory);

try {
this.postProcessBeanFactory(beanFactory);
this. invokeBeanFactoryPostProcessors(beanFactory); %. = \ﬁgi %
this.registerBeanPostProcessors(beanFactory); /@\ E IEE =

this.initMessageSource();
this.initApplicationEventMulticaster();
this.onRefresh();

this registercistenerst);
--q .fini Initialization(beanFactory); beanFactory: “org.springframework.beans.fac

this,.finishRefresh();
} catch (BeansException var9) {
if (this.logger.isWarnEnabled()) {




@Ooverride .
public void preInstantiateSingletons() throws BeansException {
if (logger.isTraceEnabled()) {
logger.trace("Pre-instantiating singletons in " + this);

// Iterate over a copy to allow for init methods which in turn register new bean definitions.
// While this may not be part of the regular factory bootstrap, it does otherwise work fine.
List<String> beanNames = new ArrayList<>(this.beanDefinitionNames); beanNames: size = 17 beanDefinitionNames: size = 17

// Trigger initialization of all nop-lazy singleton beans 1 ﬁﬁ]ﬁﬂ!resumeDaOEﬁ_i

for (String beanName : beanNames) {| beanName: "resumeDao'|™ DEaTreme size =17
RootBeanDefinition bd = getMergedtucatBeanbefimitiomtt Name); bd: "Root bean:

% eweriN w upt
if (lhd Ab a &8 hd ngleton() && !'bd.isLazyInit()) { _Lde t=pTan: tia @g iy) %eworktdﬁg pa.re%égra'yrgup;
if (isFactoryBean(beanName)) { L= =\ = aY R
[ [ | Object bean = getBean(| FACTuRY_BEAN_PREFIX + beanName); beanName: "i:s.wDse”
final FactoryBean<?> factory = (FactoryBean<?>) bean; ~ 0
boolean isEagerInit; jJ—’ Fiﬁ%
if (System.getSecurityManager() '= null && factory instanceof SmartFactoryBean

isEagerInit = AccessController.doPrivileged((PrivilegedAction<Boolean>)
A VoL -

POy - S, P Tl

alti tory » pi

DaoTest.testFindByld o -

msole »* = & ¥ ¥ 2t »xy v H E m ¢
+* E variables

1 group "main”: RUNNING v Y + (] (arget = Canno(. find local variable 'target'" ) ' N _

tbr::n—N:I:ef:uit(LAlsr:t;\Leil:teggl;azc;;)r;/s]j?g; org.springframework.beans.factory.support.DefaultListableBeanFdctory@1a760689: defining beans [org.spring... Vit

torylnitialization:877, AbstractApplicationC
AbstractApplicationContext (org.springfram -
128, AbstractGenericContextLoader (org.sp I
60. AbstractGenericContextloader (ora.sori

FTROERB) R T ?
[BRET: RTARBEIBEN—TIpaRespositoryFactoryBean (getObject’siARIREI BRI ER)

beanName = "resumeDao" 3
bd = {RootBeanDefinition@5759} "Root bean: class [org.springframework.data.jpa.repository.suppoit.JpaRepositoryFactoryBean]jscope=singleton; abstra... Vit

(B A2 $EE X MFactoryBeanZ7E AR & £ HY

B JoiRR )RR

/7 WILLE LIL>S may 1oL ve part vl uine regyutdr raciluory woulstrap, Lt uves ovwn
List<String> beanNames = new ArrayList<>(this.beanDefinitionNames); bear.-a

// Trigger initialization of all non-lazy singleton beans...
for (String beanName : beanNames) { beanName: "resumeDao" beanNames: siz
| | | RootBeanDefinition bd = getMergedLocalBeanDefinition(beanName); beanNa
if (!bd.isAbstract() && bd.isSingleton() && 'bd.isLazyInit()) {
if (isFactoryBean(beanName)) {
Object bean = getBean( name: FACTORY_BEAN_PREFIX + beanName);

af [hann anecdancant CartaruRaan) [

EAN—"resumeDaoffiR[E] T — P E LK I8 E classH)paRepositoryFactoryBeanfBeanDefinition 3%
T, BBARNIZE LB RgetMEMAE T, FRABTRZHAN

*/ .
protected RootBeanDefiniti e) throws BeansException {
// Quick check on the ¢oncurrent map first, with minimal locking.
RootBeanDefinition mbd|= this.mergedBeanDefinitions.get(beanName); mMRoot bean: class [org.
if (mbd != null) { _
return mbd; mbd: "Root bean: class [org.springframework.dat> .joa..200271¢C, 5.8t

7

1l L aRepo

~

0~

return getMergedBeanDefinition(beanName, getBeanDefinition(beanName));

}
BT, tabffERputBlmaphEry? BAVEMUR T —THEEHXHE
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16 * @throws BeanDefinitionStoreException in case of an invalid bean definition ~
17 */

18 protected RootBeanDefinition getMergedBeanDefinition(
19 String beanName, BeanDefinition bd, @ullable BeanDefinition containingBd
0 throws BeanDefinitionStoreException {
i1 Y
2 & synchronized (this.mergedBeanDeI‘il‘l'.I.‘l‘!!ﬂ'i'?i")'-r-'-> %,@Xﬂgﬁﬁ%ﬂg
i3 RootBeanDefinition mbd = null; .
V4
[+]
15 // Check with full lock now in order to enfoﬁﬁe*gme merged instance.
i6 if (containingBd == null) {
V7 mbd = this.mergedBeanDefinitions.get(beanName);
8 }
9
i0 if (mbd == null) {
i if (bd.getParentName() == null) {
2 // Use copy of given root bean definition.
i3 if (bd instanceof RootBeanDefinition) {

BRI, BENZFHERNERHE, BeanDefintiondiclassfiEA M IEE NFactoryBeanT, BBANIERIZ
FiARTE R

WL UWD DCQIIUT T LILLLUIIDLUI CLALCPLLUIL LIl LA>C Ul ail LIvadillu weall UciLilLeLiull

*/

protected RootBeanDefinition getMergedLocalBeanDeﬁ rﬁﬁiﬁw ion { beanName: "
// Quick check on the concurrent map first, wz m kin Iﬁmse%ﬂﬂ(m
RootBeanDefinition mbd = this.mergedBeanDefinifj gﬁ Name) 4 T nu mergedBeanDefinitions: size
if (mbd != null) { E&:tl —_— eanDefinition

return mbd; mbd: null

z'eturn getMergedBeanDefinition(beanName getBﬁBganDIgjmlenngﬂg'plﬁﬁlﬁaw
S f§TE NFactoryBean Y

* Return a RootBeanDefinition for the given top-level bean, by merging with
* the parent if the given bean's definition is a child bean definition.
* @param beanName the name of the bean definition

}

@Override
public BeanDefinition getBegnDefinition(Strin M@M&%t BeanDefipit i io e me: "¢
BeanDefinition bd = this.beanDefinitionMap.get(beanName : ’ m& &E L fpepework.
if (bd == null) {
if (logger.isTraceEnabled()) { ﬂ /_E N >
logger.trace("No bean named '" + beanName + "' ﬁlﬂ ﬂﬂs;, Eﬂﬂ'ﬁ“ﬁmapqﬂ
}

throw new NoSuchBeanDefinitionException(beanName); beanName: "org.springframework.context.support.Pr

return bd;

bd: "Generic bean: class [org.springframework.context.support.PropertySourcesPlaceholderConf}

@overTide v
it @ public void [ GRS ELFEFET($tring beanName, BeanDefinition beanDefinition)
throws BeanDefinitionStoreException {

=] XN S
() Assert.hasText(beanName, messag MStﬁiﬂﬂmﬁﬁ | E;Z-E:F
. A finition, 3" i 1");
Assert.notNull(beanDefinition, |message: "BeanDe l?glﬁl‘{e%ﬁﬂteffnﬁliohMapEFmﬁH’\J

stractBeanDefinition)

((AbstractBeanDefinition) beanDefinition).validate();

catch (BeanDefinitionValidationException ex) {
throw new BeanDefinitionStoreException(beanDefinition.getResourceDescription(), beanName,
"Validation of bean definition failed", ex);

b

BeanDefinition existingDefinition = this.beanDefinitionMap.get(beanName);
if (existingDefinition != null) {
if (!isAllowBeanDefinitionOverriding()) {
throw new BeanDefinitionOverrideException(beanName, beanDefinition, existingDefinition);

else if (existingDefinition.getRole() < beanDefinition.getRole()) {

// e.g. was ROLE_APPLICATION, now overriding with ROLE_SUPPORT or ROLE_INFRASTRUCTURE
if (lannar icTnfaFnahlad()) [



@Nullable v
public BeanDefinition parse(Element element, ParserContext parser) { element: "[jpa:repositories: nulli
XmlReaderContext readerContext = parser.getReaderContext(); readerContext: XmlReaderContext@2519

try { . .
ResourcelLoader resourcelLoader = ConfigurationUtils.getRequired%}zpajHreSﬂ@Sltﬁf 1
Environment environment = readerContext.getEnvironment(); vironment: "StandardEnvironment {:
BeanDefinitionRegistry registry = parser.getRegistry(); rAgiskig ngframework.contexi
XmlRepositoryConfigurationSource configSource = new XmlR#positdryC nSource(element, f
RepositoryConfigurationDelegate delegate = new Rep051toryConflguratlonDelegate(conflgSource, re

Iterator var9 = delegate.registerRepositoriesIn(registry, this.extension).iterator();

while(var9.hasNext()) {
BeanComponentDefinition definition = (BeanComponentDefinition)var9.next();

T By SENr IT T ¥ B SR [P YRR SR SO DR SRS ECES N

public List<BeanComponentDefinition> registerRepositoriesIn(BeanDefinitionRegistry registry, RepositoryConfigurationExtension-2:
if (LOG.isInfoEnabled()) {
LOG. info("Bootstrapping Spring Data repositories in {} mode.", this.configurationSource.getBootstrapMode().name());
}

extension.registerBeansForRoot(registry, this.configurationSource);
RepositoryBeanDefinitionBuilder builder = new RepositoryBeanDefinitionBuilder(registry, extension, this.configurationSource
List<BeanComponentDefinition> definitions = new ArrayList(); definitions: size =0
StopWatch watch = new StopWatch(); watch: “StopWatch '': running time (millis) = 0"
if (LOG.isDebugEnabled()) {

LOG.debug("Scanning for repositories in packages {}.", this.configurationSource.getBasePackages().stream().collect(Collt
}

= /—

watch.start(); watch: “"StopWatch '': running time (millis) = 0" S{

/\\\ E{F
Collection<RepositoryConfiguration<RepositoryConfigurationSource>> c gura ions = extension. getReposn’oryConflguratlons(tI
Map<String, RepositoryConfiguration<?>> conflguratlonsByRep051tor

Iterator var8 = configurations.iterator(); configurations: s = B’é’ﬁﬁ'ﬁ’él “ |iﬂ8ﬁq= dggémonflgufafmn:

tlonSource> conflguratlon = : posi_ryCong guration)var8.next();

configurationsByReposj ), configuration); conflguratlonsByRep051toryN‘
BeanDefinitionBuilder ef1n1tionBu11de =bullder.bulld(conflguratlon), definitionBuilder: BeanDefinitionBuilder@2509

extension.postProcess(definitionBuilder, this.configurationSource);
if (+hic icY¥ml) L dc¥ml« +riua

while(var8.hasNext()) {
RepositoryConfiguration<? extends Repos:LtoryConflg

@fTation: Defa
registry y
gloade
epos
builder.-etRawueanuefinition().setsource(conrlouratlon.-etsource()). builder: BeanUeTlnltlonBu
builder.addConstructorArgValue(configuration.getRepositoryInterface());

hitildar addDranar+ti\/aTliial nama: "anarul aakunChratanullau’ ranfinnratinan natNuarul aaliinC+ ratanula

public BeanDefinitionBuilder build(RepositoryConfiguration<?> configuration) {
Assert notNull(thls reglstry, message "BeanDef1n1t10nReglstry must not :

public String getModuleName() { return "JPA"; }

-pub'l. ¢ String getRepositoryFactoryBeanClassName() { ﬁﬂy T _/I\EE,\J

return JpaRepositoryFactoryBean.class.getName(); = = X
actorybean T 1T 16

BT EIRBEREA1&DL, <jpa:rrepository basePackage, 13#EZIAIEO, 7E#{TBeanDefintion
SEMBHE, classEEEERIIEE F)paRepositoryFacotryBean

Zith, [6)RR2 BERFEEE

BRAIETH, HAIBFIBEROIRA1 JpaRespositoryFactoryBeang—" Mt AR

Ef—FactoryBean, &R x/EFactoryBeanigetObject/3i%
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€| RepositoryFactoryBeanSupport.class € RepositoryConfigurationDelegate.class € RepositoryBeanDefinitionBuilder.class € JpaRepositoryFactoryt

Decompiled .class ecode version: 52.0 (Java 8)

110 ot oryFragments fragments = (RepositoryFragments)this.customImplementat:
111 retu ositoryFragments.just(new Object[]{xva$0});

112 }).orElse(Repo Fragments.empty());

113 return this.factory. ositoryInformation(this.repositoryMetadata, fragme
114 }

EERRFRE

116 of public PersistentEntity<?, 7> getPersi ntEntlty()

117 ot return ((MappingContext)this. 1ngcm@§jgﬁzw

118 return new IllegalSta ception(’ lable"').

119 })).getRequiredPersis Entity(this.repositoryMetadata.getDomainType());
120

121

122 of public List<QuefyMethod> getQueryMethods() { return this.factory.getQueryMethods
125

126 @onnull

127 of public T getObject() {

128 return (Repository)this.repository.get();

129 }

130

- el i irE s T T T e LR ET SR P AR e S )

import ...

public abstract class RepositoryFactoryBeanSupport<T extends Repository<S, ID>, S, ID> implemenfts InitializingBean, RepositoryFactoryInforme
private final Class<? extends T> repositoryInterface;
private RepositoryFactorySupport factory;
private Key queryLookupStrategyKey;
private Optional<Class<?>> repositoryBaseClass = Optional.empty();
private Optional<Object> customImplementation = Optional.empty();
private Optional<RepositorvFraaments> repositorvFraaments = Optional.emotv():

public void afterPropertiesSet() {
this. factory = this.createRepositoryFactory();
this. factory.setQueryLookupStrategyl (this.queryLookupStrategyKey);
this. factory.setNamedQueries(this.name
this.factory.setEvaluationContextProvider

return QueryMethodEvaluationContextProvi

H);
this. factory.setBeanClassLoader(this.classLoader);
this. factory.setBeanFactory(this.beanFactory);
if (this.publisher != null) {

RepositoryFactorySupport varl000l = this.factory;
this. repositoryBaseClass.ifPresent(var10001::setRepos;
RepositoryFragments customImplementationFragment =
return RepositoryFragments.just(new Object[]{y0as$0});
}).orElseGet (RepositoryFragments::empty);
RepositoryFragments repositoryFragmentsToUse
this.repositoryMetadata = this.factory.get
this.mappingContext.ifPresent((it) —> {
it.getPersistentEntity(this.repositefyMetadata.getDomainfType());

((RepositoryFragments)this.repositoryFragments.orElseGet(RepositoryFrag
ositoryMetadata(this.repositoryInterface);

13 H
this.repository = Lazy.of(() —> {
return (Repository)this.factory.getRepository(this.repositoryInterface, repositoryFragmentsToUse);

R



HA33 IS, MYLELUME VEISIUIL DLaU UAYA ©F o wueaes s

public <T> T getRepository(Class<T> repositoryInterface, RepositoryFragments fragments) { repositoryInterface: "interface
if (LOG.isDebugEnabled()) {
LOG.debug("Initializing repository instance for {}..", repositoryInterface.getName());
+

Assert.notNull(repositoryInterface, message: "Repository interface must not be null!");

Assert.notNull(fragments, message: "RepositoryFragments must not be null!");

RepositoryMetadata metadata = this. getRep051toryMetadata(rep051toryInterface) metadata: DefaultRepositoryMetadata@602

Repesitet itien itien—=—this—getRepositoryC itior{metadata,—fragments—ygomposition: RepositoryComposi

ReposnoryInformatlon 1nformat10n this. getRep051toryInformat10n(metadata, composition);| information: DefaultReposito
| |  this.validate(information, composition); information: DefaultRepositoryInformation@6069 composition: Reposito

Object target = this.getTargetRepository(information);

ProxyFactory result = new ProxyFactory();

roacnl+ cotTarnat(+arnat).

——— EX—FHEETE~ENRE

isumeDaoTest.testFindByld

' OETEEEL ¥t & H 2 SimpleJpaRepository

~* = Variables

@1 in group "main": RUNNING 4 Y + O target = Cannot find local variable 'target'
= = = this = {JpaRepositoryFactory@5929}
sitory:303, RepositoryFactorySupport (org.sprin,
nz —— i IySupport (org.spring p repositorylnterface = {Class@2284} "interface com.lagou.edu.dao.ResumeDad" ... Navigate

bafterPropertiesSet$5:297, RepositoryFactoryBea
2013683661 (org.springframework.data.reposito
\ble:211, Lazy (org.springframework.data.util)

fragments = {RepositoryComposition$RepositoryFragments@5927} "[]"
metadata = {DefaultRepositoryMetadata@6029}

o

a2y (org.springframework.data.utify c ition = {RepasitoryCompasition@6052}

pertiesSet:300, RepositoryFactoryBeanSupport (c information = {DefaultRepositorylnformation@6069}

pertiesSet:121, JpaRepositoryFactoryBean (org.st oo “f methodCache = {ConcurrentHashMap@6074} size = 0

litMethods: 1830, AbstractAutowireCapableBeanF ) metadata = {DefaultRepositoryMetadata@6029}

:Bean:1767, AbstractAutowireCapableBeanFactor “f reposl(oryBaseCIass = {CIass@GO?S} "class org springframework.data.jpa.repository.support.Simpl itory"... Navidate

eBean:593, AbstractAutowireCapableBeanFactory *f T r—tRep yeomposttrom }

private RepositoryInformation getRepositoryInformation(RepositoryMetadata metadata, Reﬁg})@ PaRQSpOSItor
nformationCacheKey (netadat

Rep051toryFactorySupport Rep051toryInformatlonCacheKey cacheKey new Rep051 P FactorySupport Rep051tory
R e e e eKe ke

RepositoryMetadataHmetadéta = this.ge{ReposiforyMétadata(repositoryInterfate); metadata: DefaultRepositol.M
RepositoryComposition composition = this.getRepositoryComposition(metadata, fragments); composition: Reposi
RepositoryInformation information th1s getRep051toryInformatlon(metadata, comp051t10n), information: Defa

infofmation: Defau

= this.getTargetRepos 1to ry( 1nfo rmat 1on) H Slmple]paRep051 tory@6065

result = new ProxyFactory();

recult—setTaraetltaraet)—-
Festtt-setargetrtarget)+

result.setInterfaces(new Class[]{repositoryInterface, Repositor¥.class, TransactionalProxy.class});
if (MethodInvocationValidator.supports(repositoryInterface)) {
result.addAdvice(new MethodInvocationValidator());

' BEEGRENRI

result.addAdvice(SurroundingTransactionDetectorMethodInterceptor.INSTANCE);
result.addAdvisor(ExposeInvocationInterceptor.ADVISOR); F i{tﬂﬂ& T
+hic nnctPrareccnrce farFarh((nrareccnar) —s {

processor.postProcess(result, information);

Object target

1)
result.addAdvice(new DefaultMethodInvokingMethodInterceptor());
ProjectionFactory projectionFactory = this.getProjectionFactory(this.classLc
result.addAdvice(new RepositoryFactorySupport.QueryExecutorMethodInterceptor
composition = composition.append(RepositoryFragment.implemented(target)); 1
result.addAdvilce (new RepositoryFactorySupport.ImplenentationMethodExecution]
i = result.getProxy(this.classLoader); result: "org.springframe
if (LOG.isDebugEnabled()) {
LOG. debug("Flnlshed creation of repository instance for {}.", repository




@Override
public AopProxy createAopProxy(AdvisedSupport config) throws AopConfigException { config: “org.springframe
if (config.isOptimize() || config.isProxyTargetClass() || hasNoUserSuppliedProxyInterfaces(config)) {
Class<?> targetClass = config.getTargetClass();
if (targetClass == null) {
throw new AopConfigException(“TargetSource cannot determine target class: " +
"Either an interface or a target is required for proxy creation.");

+

if (targetClass.isInterface() || Proxy.isProxyClass(targetClass)) {
return new JdkDynamicAopProxy(config);

+

| return new ObjenesisCglibAopProxy(config); ﬁ#%ﬁ% Jdkﬁ] ?‘&'ﬂ\?ﬂ

config: "org.springframework.aop.framework.ProxyFactory: 3

H S « 1 . ResumeDaoTest.testFindByld v | b % G u FE 0 Q .

spring-aop-5.1.12.RELEASE esjar | k I3 aop ) b framework ) % JdkDynamicAopProxy

€. Rep y class ’i_mw‘ icAopProxy.java €| ProxyFactory.java €, ProxyC java e yFac cla: a yFactory.java a yFactol
108 r

109

ﬁ? @Ooverride %q:ﬁ_/l\ﬂiwujt E{%Eﬂg

112 ef public Object getProxy() { ret Xy (ClassUtils.getDefaultClassLoader()); }

115

116 @Override

117 ot public Object getProxy(@\ullable ClassLoader classLoader) { classLoader: ClasslLoaders$AppClassloader@s959

118 if (logger.isTraceEnabled()) {
119 logger.trace("Creating JDK dynamic proxy: " + this.advised.getTargetSource());
120

121 Class<?>[] proxiedInterfaces = AopProxyUtils.completeProxiedInterfaces(this.advised, o#€coratjngProxy: true);

122 findDefinedEqualsAndHashCodeMethods (proxiedInterfaces);

123 return Proxy.newProxyInstance(classLoader, proxiedInterfaces

124 } = Ea EEl

125 =

126 /%% \? =

127 * Finds any {@Link #equalsf or {@Link #hashCodeJF me E-L/(E

128 * on the supplied set of interfaces. e

129 * @param proxiedInterfaces the interfaces to introspect 1

2 * Gparan SR T InvokationHandler
131 @ private void findDefinedEqualsAndHashCodeMethods(Class<?>[] proxiedInterfaces) { VS >

132 for (Class<?> proxiedInterface : proxiedInterfaces) { ?g D ' é ﬁl_] %EF }ﬁﬁﬁ_/l\
133 Method[] methods = proxiedInterface.getDeclaredMethods();

134 for (Method method : methods) { <

135 if (AopUtils.isEqualsMethod(method)) { InVOKeH;i

12A thic_anualchDafinad = trua:

FLtAI L, JdkDynamicAopProxy=4 B— MRS REEIHSimple)paRespository, MiZX RAVIEER
1B 4EF7E)dkDynamicAopProxyZEfiinvoke /5%

El, BB,

27 g MBI HRERISimpleJapRepository BT+ 44T
AAg?

éTrénsactiénal(
readOnly = true

)‘_‘

public clas
private — —NOT—BE
private final JpaEntityInformation<T, ?> entityInformation;
private final EntityManager em;
private final PersistenceProvider provider;
@Nullable

nrivata CridMathndMatadata metadata:

@loRepositoryBeagrm
public interfaci JpaRepositoryImplementation<T, ID> extends JpaRepository<T, ID>, JpaSpecificationExecutor<T> {
void setReposi 7

default void setEscapeCharacter(EscapeCharacter escapeCharacter) {

SimpleJpaRepository<T, ID> implements JpaRepositoryImplementation<T,

[E3kSimpleJpaRepositoryZ£ L] T JpaRepositoryiz [ F)paSpecificationExecutoriz [



public Optional<T> findById(ID id) {
Assert.notNull(id, message: "The given id must not be null!");
Class<T> domainType = this.getDomainClass();
if (this.metadata == null) {
return Optional.ofNullable(this.em.find(domainType, id));
} else {
LockModeType type = this.metadata.getLockModeType();
Map<String, Object> hints = this.getQueryti i
return Optional.ofNullable(type == null

RERT , FEXHEA T jpa

/EZKE@I?_M

this. EINENCICEIEF N Type, id, hints) :|this.em.find(domainType, id, type, hints)
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