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Documentation

Each Spring project has its own; it explains in great details how you can use project features and what
you can achieve with them.

5.2.2 B Reference Doc. B API Doc.
52.3 B Reference Doc. B API Doc.
5.1.13 BNEANEE B Reference Doc. B API Doc.
51.12 B Reference Doc. B API Doc.
5.0.15 B Reference Doc. B API Doc.
4.3.25 B Reference Doc. B API Doc.

Spring Framework R [EhR AT Jdk BIEEK

Minimum requirements

JDK 8+{for Spring Framewor} 5.x
JDK 6+for Spring Framework 4.x
JDK S5+for Spring Framewor} 3.x

JDK 11.0.5
IDE idea 2019

Maven 3.6.x
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* @author [

*/
| public class Animal {

private String height; // &E
private float weight; // {f&

public void eat(){

// MEEIIEARES
long start = System.currentTimeMillis();

[/ UEBERT 4
System.out.println("I can eat...");

// MEEIIEARES
long end = System.currentTimeMillid();
System.out.println("#fThi{c: " + (efd-start)/1000f + "s");

A

}

public void run(){
// MEEIIERE
long start = System.currentTimeMillis();

// WBEBERE
System.out.println("I can run...");

// MEEIEARES
long end = System.currentTimeMillis();
System.out.println("#f7ff4: " + (end-start)/1000f + "s");
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TransferServlet

TransferService

|

JdbcAccountDaolmpl

e TransferServlet

package com.lagou.edu.servlet;

import
import
import

import

import
import
import
import
import

import

/**

com. lagou.
com.lagou.
com.lagou.

com.lagou.

javax.servlet.
javax.servlet.
javax.servlet.
javax.servlet.
javax.servlet.

java.io.IOException;

AccountDao

edu.
edu.
edu.

edu.

RiFH”, TEA#ajax

I 15K 2l TransferServlet

TransferServletdASEF){t,
service B3 & H@Hservice BN R HiE
TransferService transferService
= new TransferServicelmpl();

TransferServicex3 &ALt
dac B3 R HERAdac B R 5%

=====+  AccountDao accountDao
= new JdbcAccountDaolmpl();

DaoZTHEMREEIDBC, WRELZR
MybatisSEHLIE !

MybatisAccountDaolmpl

service.impl.TransferServiceImpl;

utils.JsonUtils;

pojo.Result;

service.TransferService;

ServletException;

annotation.WebServlet;
http.HttpServlet;
http.HttpServletRequest;

http.HttpServletResponse;



* @author N
*/
@WebServlet (name="transferServlet",urlPatterns = "/transferServlet")

public class TransferServlet extends HttpServlet {

// 1. ELfftservice BN R

private TransferService transferService = new TransferServiceImpl();

@override
protected void doGet (HttpServletRequest req, HttpServletResponse resp)
throws ServletException, IOException {

doPost (req, resp);

@Override
protected void doPost(HttpServletRequest req, HttpServletResponse

resp) throws ServletException, IOException {

// RBIERENFRRE
req.setCharacterEncoding("UTF-8");

String fromCardNo = req.getParameter ("fromCardNo");
String toCardNo = req.getParameter("toCardNo");
String moneyStr = req.getParameter("money");

int money = Integer.parselnt(moneyStr);

Result result = new Result();

try {

// 2. AfserviceBAE
transferService.transfer (fromCardNo, toCardNo,money) ;
result.setStatus("200");

} catch (Exception e) {
e.printStackTrace();
result.setStatus("201");

result.setMessage(e.toString());

// TRL
resp.setContentType("application/json;charset=utf-8");

resp.getWriter().print(JsonUtils.object2Json(result));

e TransferServicetE[ K LIk



package com.lagou.edu.service;

/**
* @author N
*/

public interface TransferService {
void transfer(String fromCardNo,String toCardNo,int money) throws
Exception;

}

package com.lagou.edu.service.impl;

import com.lagou.edu.dao.AccountDao;
import com.lagou.edu.dao.impl.JdbcAccountDaoImpl;
import com.lagou.edu.pojo.Account;

import com.lagou.edu.service.TransferService;

/**
* @author N
*/

public class TransferServiceImpl implements TransferService {
private AccountDao accountDao = new JdbcAccountDaoImpl();
@Override
public void transfer(String fromCardNo, String toCardNo, int money)
throws Exception {
Account from = accountDao.queryAccountByCardNo (fromCardNo) ;

Account to = accountDao.queryAccountByCardNo(toCardNo) ;

from.setMoney(from.getMoney ( )-money) ;

to.setMoney(to.getMoney( )+money) ;

accountDao.updateAccountByCardNo (from) ;

accountDao.updateAccountByCardNo(to);

e AccountDao/Z1EO&ETF)dbchITIE

package com.lagou.edu.dao;
import com.lagou.edu.pojo.Account;
/**

* @author N
*/



public interface AccountDao {
Account queryAccountByCardNo(String cardNo) throws Exception;

int updateAccountByCardNo (Account account) throws Exception;

JdbcAccountDaolmpl (JdbciiARLEIDaoZ1EO)

package com.lagou.edu.dao.impl;

import com.lagou.edu.pojo.Account;
import com.lagou.edu.dao.AccountDao;

import com.lagou.edu.utils.DruidUtils;

import java.sql.Connection;
import java.sqgl.PreparedStatement;

import java.sgl.ResultSet;

/**
* @author NI
*/

public class JdbcAccountDaoImpl implements AccountDao {

@Override

public Account queryAccountByCardNo(String cardNo) throws Exception {
/ 1 NESR IR
Connection con = DruidUtils.getInstance().getConnection();
String sql = "select * from account where cardNo=?";
PreparedStatement preparedStatement = con.prepareStatement(sql);
preparedStatement.setString(1l,cardNo);

ResultSet resultSet = preparedStatement.executeQuery();

Account account = new Account();

while(resultSet.next()) {
account.setCardNo(resultSet.getString("cardNo"));
account.setName (resultSet.getString("name"));

account.setMoney(resultSet.getInt("money"));

resultSet.close();
preparedStatement.close();

con.close();

return account;



@Override

public int updateAccountByCardNo(Account account) throws Exception {

/ 1 NESR IR

Connection con = DruidUtils.getInstance().getConnection();
String sql = "update account set money=? where cardNo=?";
PreparedStatement preparedStatement = con.prepareStatement(sql);
preparedStatement.setInt(1,account.getMoney());
preparedStatement.setString(2,account.getCardNo());

int i1 = preparedStatement.executeUpdate();
preparedStatement.close();

con.close();

return 1i;

B5T RITEIKRFCHBRE D

e N\
BIlRIE

TRAES { public class TransferServlet extends HttpServlet {

BRAES
CREH // 1. EfilftserviceEHER
private TransferService transferService = new TransferServiceImpl();

‘ TransferServlet

public class TransferServiceImpl implements TransferService {

{ ) private AccountDao accountDao = new JdbcAccountDaoImpl();
‘ #0: TransferService l

SCHL: TransferServicelmpl

()RR T
v, [ERE—: newXFigservice RHIEI K TransferServicelmplHIDao/E
— ~ AR AL 2 JdbcAccountDaolmpliBE7E T —i2, HEFEB)HDaoBEE

#0: AccountDao
SEI: JdbcAccountDaolmpl
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(1) [ERE—: ELRRGITIA, service BEXMEE(ERA dao BNREY, HIEE
TransferServicelmpl @I AccountDao accountDao = new JdbcAccountDaolmpl() 381§ T daoE Xt
%, ARM— new XBFADIE TransferServicelmpl 1 dao EB{RAI—SLINE
JdbcAccountDaolmpl S8 TE T —i2, MRIFFIAZMLE—LTE), dao ENIMEFHAEERA,
EE4l Mybatis, BEYIRERMNAA? B8—1 new KM HEFEEURNE, EEFFEE, @REOAR
AR SRR AFTHTIO?

(2) EEEZ: service ERIDRARATRAHRITESIZS ? | MIREKIERLNERE, KBrIESH
BIEFELUERL, ERAERSRTE, LHEZRWS.
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o ZFMTRIAIRT new 25, EHMHAKRAR? R (FEEXRNEREXBZEEEMI
§)
o EFRFEMAKMMEAPNI EBRS, BINEFEEFBERSIKEJEGIN, BIMEL FE
AR FRAZFCNR, T RAREGE

[B—: newXEFfEservice BRI L TransferServicelmpllDaoZ
BRI JdbcAccountDaolmpliE S 7E 7 —ie, HEE)#Dao/EL
MEMEHR LTS E X servicefUi8, ARESHEHMEZEOFRNKRAFEN

BE:

(1) newkBFEIFMINR, BRTnewdAINEBHABRARTUZFACTR (R5T)

Class.forName(“£fREZHR"); com.lagou.edu.dao.JdbcAccountDaolmpl
B2 RELBE EEmIF

(2) ERI RBEIRIZAETNR, T RAZBBAEBFN—HMAR

o NE (BEIRIZ D)
' § Y . \
L TransferServicelmpl J - TransferServicelmpl ‘
8] T/~ EdaoR LI
N /5%
[ zr=
new \
T O IREEHTxml, PAEEE RS RAR LRI R
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com.lagou.edu.dao.Jdbc

Al tDaolmpl
‘\ JdbeAccountDaolmp AccountDaolmpl

com.lagou.edu.service.T

o Eit—ib, NIBPRESRERAMEXMIAZROLXE, RHEM new UALIMI KOFIR, T
E? gE! FI—TREHEM set 7E, ERFINMEEABENTRIENEEIE

public class TransferServiceImpl implements TransferService {

// {X{XFEBRdaocEiE O
private AccountDao accountDao;

// RfEset HEMIMNTIEANdacEEIEIT R
public void setAccountDao(AccountDao accountDao) {
this.accountDao = accountDao;

by
o HXEAM_BE:

o service BIRAEMRMEBSIES, BEAM? BREESMRINLEESIES, FahisHl J)DBC HY
Connection B85, (BEFE%Connectionf1YBI%IEHE (EMRIEF—MNEERE—

7\

Connection, XIFEEAHXIHIZRE—T Connection, #HMIZHINER—1ESH)



B serviceRIRBEMIMESES], HNFEAIRESEHIIEHEEL, @
FI@?EPEE s ﬁﬁﬁﬁ%ﬁﬁﬁﬁﬂlﬁ accountDao.updateAccountByCardNo(to);

int ¢ = 1/0;
R _-accountDao.updateAccountByCardNo(from);
P BIRESESARERZ ConnectionfyE 55
connection.commit();}2RXE 5% -
connection.rollback();E/RE %

1) FRupdatelE T MR EIEConnection, JXHEAGIE
BERRNBT—IESEHT

2) EEEHIBRIEdacB#1T, EBEHEservice B
MRupdate[B FEI—MERRNHITAER, &1
A48 RIS E— 1 Connection, F1HEIZ&ER

AR B 7 RANEURERIEE EERIX MConnection (M

iy L - EIE5 e =
1) iE#RupdatefE i E—"connectioniEi% AIARHER) e
2) EESEHIRMESserviceR 1 BRERERE, RINESEE
" . N A, MERHIRR—MERMET
BEERRMEservice BN AEL e

7T REUCIEBLE
(1) sdiam—toR AR

e pbeans.xml

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

<beans>

<bean id="transferService"
class="com.lagou.edu.service.impl.TransferServiceImpl">
<property name="AccountDao" ref="accountDao"></property>
</bean>
<bean id="accountDao"
class="com.lagou.edu.dao.impl.JdbcAccountDaoImpl">

</bean>

</beans>
e 1% BeanFactory.java

package com.lagou.edu.factory;

import org.dom4j.Document;
import org.dom4j.DocumentException;
import org.dom4j.Element;

import org.dom4j.io.SAXReader;

import java.io.InputStream;

import java.lang.reflect.InvocationTargetException;
import java.lang.reflect.Method;

import java.util.HashMap;

import java.util.List;

import java.util.Map;



/**
* Qauthor NfE
*/
public class BeanFactory {

/**

* T KR NMES

* (ES—: MEETxnl, EBxnlFfbeanl5E, BIREIIEALEIEbean IR, ABBA
mapf A

* (E5 7 IRMEOAERIEiIdMmapT3kEbean (B3553%)

*/

private static Map<String,Object> map = new HashMap<>();

static {

InputStream resourceAsStream =
BeanFactory.class.getClassLoader () .getResourceAsStream( "beans.xml");

SAXReader saxReader = new SAXReader();

try {
Document document = saxReader.read(resourceAsStream);

Element rootElement = document.getRootElement();
List<Element> list = rootElement.selectNodes("//bean");

/1 EfflftbeanIIR

for (int i = 0; i < list.size(); i++) {
Element element = list.get(i);
String id = element.attributevalue("id");

String clazz = element.attributevValue('"class");

Class<?> aClass = Class.forName(clazz);
Object o = aClass.newInstance();

map.put(id,o);

// #3FbeanZ [BIFVREIKX R
List<Element> propertyNodes =
rootElement.selectNodes (" //property");
for (int i = 0; i < propertyNodes.size(); i++) {
Element element = propertyNodes.get(i);
// % ¥propertymEx
String name = element.attributevValue( "name");

String ref = element.attributevalue("ref");

String parentId =
element.getParent().attributevalue("id");
Object parentObject = map.get(parentId);



Method[] methods = parentObject.getClass().getMethods();
for (int j = 0; j < methods.length; j++) {
Method method = methods[]j];

if(("set" + name).equalsIgnoreCase(method.getName()))

{
// beanZ [BIKHIXHR (7EAbean)
Object propertyObject = map.get(ref);
method. invoke (parentObject, propertyObject) ;
}
}
/! EPREIRREEFEbean i AmapH
map.put (parentId,parentObject);
}
} catch (DocumentException e) {
e.printStackTrace();
} catch (ClassNotFoundException e) {
e.printStackTrace();
} catch (IllegalAccessException e) {
e.printStackTrace();
} catch (InstantiationException e) {
e.printStackTrace();
} catch (InvocationTargetException e) {
e.printStackTrace();
}
}
public static Object getBean(String id) {
return map.get(id);
}
}

e S TransferServlet

VeSS

* @author [#i

*/
@webServlet(name="transferServlet",urlPatterns = “/transferServlet"ﬂ
public class TransferServlet extends HttpServlet {

private TransferService transferService = (TransferService) BeanFactory.getBean( id: "transferService");

e {4 TransferServicelmpl




/*k

* @author [#i

*/

public class TransferServiceImpl implements TransferService {

// (X FEBRdaoE#& O
private AccountDao accountDao;

// Rtset HiEHIMNBIENdaoEEIMERT &

public void setAccountDao(AccountDao accountDao) {
this.accountDao = accountDao;

}

(2) #3JE)RE _AIBuE

e 1% ConnectionUtils

package com.lagou.edu.utils;

import java.sqgl.Connection;

import java.sqgl.SQLException;

/**
* Qauthor NIER
*/

public class ConnectionUtils {

/*private ConnectionUtils() {

private static ConnectionUtils connectionUtils = new

ConnectionUtils();

public static ConnectionUtils getInstance() {
return connectionUtils;

p*/

private ThreadLocal<Connection> threadLocal = new ThreadLocal<>(); //

TFE SRS R0ER

/**
* MBI IRENERR
*/

public Connection getCurrentThreadConn() throws SQLException {
/**
* FIMTSRIAIERESELHNTEEE, IRREHE, FEMERBIRN—TEEAEE
*/



Connection connection = threadLocal.get();
if (connection == null) {
/! MEERNEEERHE R %12
connection = DruidUtils.getInstance().getConnection();
// BRERIHAEILTR
threadLocal.set(connection);

}

return connection;

e 1 TransactionManager B EIEZRE

package com.lagou.edu.utils;

import java.sqgl.SQLException;

[ **
* @author N
*/

public class TransactionManager {
private ConnectionUtils connectionUtils;

public void setConnectionUtils(ConnectionUtils connectionUtils)

this.connectionUtils = connectionUtils;

/! FRES

public void beginTransaction() throws SQLException {

connectionUtils.getCurrentThreadConn().setAutoCommit (false);

/] RRESH
public void commit() throws SQLException {

connectionUtils.getCurrentThreadConn().commit();

// ERESH
public void rollback() throws SQLException {

connectionUtils.getCurrentThreadConn().rollback();

o 1 ProxyFactory (BT £



package com.lagou.edu.factory;
import com.lagou.edu.utils.TransactionManager;
import java.lang.reflect.InvocationHandler;

import java.lang.reflect.Method;

import java.lang.reflect.Proxy;

/**
* @author N
*/

public class ProxyFactory {

private TransactionManager transactionManager;

public void setTransactionManager (TransactionManager
transactionManager) {

this.transactionManager = transactionManager;

public Object getProxy(Object target) {
return Proxy.newProxyInstance(this.getClass().getClassLoader(),
target.getClass().getInterfaces(), new InvocationHandler() {
@Override
public Object invoke(Object proxy, Method method, Object][]

args) throws Throwable {

Object result = null;

try{
/! FBRESH

transactionManager.beginTransaction();

// ERIRBWSZE

result = method.invoke(target,args);

/] RRESH

transactionManager.commit () ;
}catch(Exception e) {

e.printStackTrace();

// [EREBSH

transactionManager.rollback();

// FEE LY, EFservietiER

throw e.getCause();

return result;



e S beans.xml

<?xml version="1.0" encoding="UTF-8" 2>
<!--fRin¥beans, BEAEE—TX—"HbeanFi5%, B8—PbeanFirE#RER—TENERE--
>
<beans>
<I——idfFRN R, classBEMNERELRZ-—>
<bean id="accountDao"
class="com.lagou.edu.dao.impl.JdbcAccountDaoImpl">
<property name="ConnectionUtils" ref="connectionUtils"/>
</bean>
<bean id="transferService"
class="com.lagou.edu.service.impl.TransferServiceImpl">
<l--set+ name Z/EHEEMEEMNsetFET, BERFFEARTARIZSAEATN
AE-—>
<property name="AccountDao" ref="accountDao"></property>

</bean>

<! --EREMEN="TBean-->
<bean id="connectionUtils"

class="com.lagou.edu.utils.ConnectionUtils"></bean>

<!--EFEHEHF-->
<bean id="transactionManager"
class="com.lagou.edu.utils.TransactionManager">
<property name="ConnectionUtils" ref="connectionUtils"/>

</bean>

<t--REHRI -->

<bean id="proxyFactory" class="com.lagou.edu.factory.ProxyFactory">
<property name="TransactionManager" ref="transactionManager"/>

</bean>

</beans>

e {4 JdbcAccountDaolmpl

package com.lagou.edu.dao.impl;

import com.lagou.edu.pojo.Account;
import com.lagou.edu.dao.AccountDao;
import com.lagou.edu.utils.ConnectionUtils;

import com.lagou.edu.utils.DruidUtils;

import java.sqgl.Connection;

import java.sql.PreparedStatement;



import java.sql.ResultSet;

/**
* @author NIER
*/

public class JdbcAccountDaoImpl implements AccountDao {
private ConnectionUtils connectionUtils;

public void setConnectionUtils(ConnectionUtils connectionUtils) {

this.connectionUtils = connectionUtils;

}
@override
public Account queryAccountByCardNo(String cardNo) throws Exception {
/ 1 NEFZIRENER
// Connection con = DruidUtils.getInstance().getConnection();
Connection con = connectionUtils.getCurrentThreadConn();
String sqgl = "select * from account where cardNo=?";
PreparedStatement preparedStatement = con.prepareStatement(sql);
preparedStatement.setString(1l,cardNo);
ResultSet resultSet = preparedStatement.executeQuery();
Account account = new Account();
while(resultSet.next()) {
account.setCardNo(resultSet.getString("cardNo"));
account.setName(resultSet.getString('"name"));
account.setMoney(resultSet.getInt("money"));
}
resultSet.close();
preparedStatement.close();
//con.close();
return account;
}
@Override

public int updateAccountByCardNo(Account account) throws Exception {

/1 MERHIRENERR

/] BIERN: MERIEESPIREGENconnect ioniE &

//Connection con = DruidUtils.getInstance().getConnection();
Connection con = connectionUtils.getCurrentThreadConn();

String sql = "update account set money=? where cardNo=?";
PreparedStatement preparedStatement = con.prepareStatement(sql);
preparedStatement.setInt(1,account.getMoney());
preparedStatement.setString(2,account.getCardNo());

int i = preparedStatement.executeUpdate();



preparedStatement.close();
//con.close();

return i;

e {24 TransferServlet

package com.lagou.edu.servlet;

import com.lagou.edu.factory.BeanFactory;

import com.lagou.edu.factory.ProxyFactory;

import com.lagou.edu.service.impl.TransferServiceImpl;
import com.lagou.edu.utils.JsonUtils;

import com.lagou.edu.pojo.Result;

import com.lagou.edu.service.TransferService;

import javax.servlet.ServletException;

import javax.servlet.annotation.WebServlet;
import javax.servlet.http.HttpServlet;

import javax.servlet.http.HttpServletRequest;
import javax.servlet.http.HttpServletResponse;

import java.io.IOException;

/**

* Qauthor NfE

*/

@WebServlet (name="transferServlet",urlPatterns = "/transferServlet")

public class TransferServlet extends HttpServlet {

/! 1. ZhlftserviceEXHR
//private TransferService transferService = new TransferServiceImpl();
//private TransferService transferService = (TransferService)

BeanFactory.getBean("transferService");

/1 MNIT HFEREENR (RENREIGR T ES5EHEIINEE)

// B5MBeanFactoryikElZIproxyFactory{IEE T FIZHIMHITR

private ProxyFactory proxyFactory = (ProxyFactory)
BeanFactory.getBean( "proxyFactory");

private TransferService transferService = (TransferService)

proxyFactory.getJdkProxy (BeanFactory.getBean("transferService")) ;

@Override
protected void doGet (HttpServletRequest req, HttpServletResponse resp)
throws ServletException, IOException {

doPost (req,resp);



@Override
protected void doPost(HttpServletRequest req, HttpServletResponse

resp) throws ServletException, IOException {

/1 RBEIERENFR R
req.setCharacterEncoding("UTF-8");

String fromCardNo = req.getParameter("fromCardNo");
String toCardNo = req.getParameter("toCardNo");
String moneyStr = req.getParameter("money");

int money = Integer.parselnt(moneyStr);
Result result = new Result();

try {

// 2. AfserviceBAE
transferService.transfer (fromCardNo,toCardNo,money) ;
result.setStatus("200");
} catch (Exception e) {
e.printStackTrace();
result.setStatus("201");

result.setMessage(e.toString());

// TRL
resp.setContentType("application/json;charset=utf-8");
resp.getWriter().print(JsonUtils.object2Json(result));

EPUER4 Spring 10C [

52175 Spring loCEfit



k beans.xml J BeanFactory 'ocs# J

/ B REHRARL BT RHALEP IR Z BRIRBIR R
EXBRLHICT RIVEN SIRE L Z AR Z BHRBX R AR

SpringiE5R#I0CSEH

JavaSERF]: ApplicationContext applicationConxt = new

ClassPathXmlApplicationContext(“beans.xml”)
=& new FileSystemXmlApplicationContext(“c:/beans.xml”)
fixml (beanEEENEIPHEE  ZbeanEUERX T ;\JavaWebfiZf3: ContextLoaderListener (WilfseZhniixml)

fExmlth) loCEBRANS

xml+iEfE
EobeanfEAxmIEX, &7
3 v JavaSERLF:
ApplicationContext applicationContext = new
AnnotationConfigApplicationContext(SpringConfig.class);
JavaWebfi f3:ContextLoaderListener (%2825 h0% HARACE %)
SEERRIR %

FiE B9beansB 2 BiEREIE X

FIERARIS: HoxmlPARE (BY) FERN——XIRXRENR

1.1 BeanFactory5ApplicationContextX 5l

BeanFactory@SpringtEZRFloCEFMNINEZE O, ERRANRE X —LEEMINEE, € X —LEMAE, M

ApplicationContext@ E#—F%0, FrlAApplicationContextE B &BeanFactoryiR £ ERINAE
Y,

BE, FM#RBeanFactoryySpringlOCHIERE 2, ApplicationContexteBaMNERIEO, L
BeanFactoryZfEE ZRIINEE, LEUNREFRMZIEFMEIRIALE (xml, javafcEX) FFE

Type hierarchy of “org. springframework. beans. factory. BeanFactory' :

BeanFactory -

org. springframework. beans. factory springB e mEEO
2 SimpleJndiBeanFactory - org springframework jndi. support

(1) AutowireCapableBeanFactory ~ org springframework beans factory config
=9 HierarchicalBeanFactory - org springframework beans factory
(=] o ApplicationContext - -:-zlg springframework. contextIR{[ 1A
= o_ConfigurabltApplic.tionContoxt - org
= GA AbstractApplicationContext — org springframework context
=-@* AbstractRefreshableApplicationContext — orgz springfr

=- A AbstractRefreshableConfxgApplxcauonContext - or

=-OA

springframework. context

A ;ﬂil’“‘ G ClassPathimlApplicationContext - 2
g-}cxmmﬁ 0 FileSystemXmlApplicationContext ~|orgz
= G GenerichApplicationContext — org springframework conty

 BEFIRmaEm I Q AnnotationConfighpplicationContext ;’ oY g. SPring
Tz . © Generi cGroovyApplicationContext — org springfram
! G GenericimlApplicationContext = orgz springframewo
G StaticApplicationContext = orgz springframework c
wr ConfigurableBeanFactory — orz springframework beans factory confl
0 ListableBeanFactory - orgz springframework beans factorsy




Bzh loC BEA R
o JavaIfE FEENoCE2:

o ClassPathXmlApplicationContext: MZERIRIKE TINHEESH (EFER)
o FileSystemXmlApplicationContext: M2 EMNEEE X4
o AnnotationConfigApplicationContext: #iFAFER T BEISpringS 28

e WebIME T EnloCEZR

o MxmIEoIE23

<!DOCTYPE web-app PUBLIC
"-//Sun Microsystems, Inc.//DTD Web Application 2.3//EN"
"http://java.sun.com/dtd/web-app 2 3.dtd" >

<web-app>

<display-name>Archetype Created Web Application</display-name>

<l--ftEspring iocARNEEXMH-->
<context-param>
<param-name>contextConfigLocation</param-name>
<param-value>classpath:applicationContext.xml</param-value>
</context-param>
<!--{EAIFEREESpringfITOCE R -->
<listener>
<listener-
class>org.springframework.web.context.ContextLoaderListener</listener-
class>
</listener>

</web-app>

o MECEXREBmNAZR

<!DOCTYPE web-app PUBLIC
"-//Sun Microsystems, Inc.//DTD Web Application 2.3//EN"
"http://java.sun.com/dtd/web-app 2 3.dtd" >

<web-app>

<display-name>Archetype Created Web Application</display-name>

<t--%HifcontextloaderListenerIEHIMER RN A X Eo)iocEeE-—>
<context-param>
<param-name>contextClass</param-name>
<param-
value>org.springframework.web.context.support.AnnotationConfigWebAppli
cationContext</param-value>

</context-param>



<!--BRERMENEREELXR-—>
<context-param>
<param-name>contextConfigLocation</param-name>
<param-value>com.lagou.edu.SpringConfig</param-value>
</context-param>
<\ - {FAYIFEEISpringlI0CE25-->
<listener>
<listener-
class>org.springframework.web.context.ContextLoaderListener</listener-
class>
</listener>

</web-app>

1.2 dixmliEst

B ATBATARB——HEINIRRBA RN, MEXRASpring loC 4 xml RABGERATHIEFSEHY
loC #1 AOP £, HXUSHIERER, EEFTANRRSBER,

e xml {4k

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

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

o IflftBeantI=F7A=
o AN—: ERTSMIERE

ERNEAT, EREIRIIARLTSWERIREEN R, MREXFIRBLESWISRE, KelE
KW

<t--fgEservicelIR--—>
<bean id="userService" class="com.lagou.service.impl.TransferServiceImpl">

</bean>

o AX: EAFSHIARE
HEXFRALRTR, BIMERNNRELMEH AR ERBIWER KA UCIEL RN, ErfEztl
EIERE PRHERZETIMVIRE. BRNSRHE—TEIENSRNAE, BFXNTHiEEstaticiEimaY
7%, BI2LEFE R,
Bian, FHAEHUdbcERIERS, S %ljava.sql.ConnectioniEAISEHIZE, MR EmysqlEiERE, 3B
2 BIIFE Z)DBC4Connection, B2 IASZEE JdBC4Connection connection = new
JDBC4Connection() , E AFHNETMIREN, EERMEURLANIFILEER,
H priverManager.getConnection FIiEFIRENEE,



BAEXMRF RS, LHBHNDEZBEASpringiBZRREENRNEIE, EREIRITMERT
T &=\ #3438, BoaZiZAspringzfa, T XEIENKRMAB N LAGFEEYHE, BIFIRA
AN E .

<!--ERBSHENENRNEEL N -—>
<bean id="userService" class="com.lagou.factory.BeanFactory"

factory-method="getTransferService"></bean>

o BAN=: fEAXBILTIECIE
ﬁtfrﬁlﬂ)‘i‘ﬁﬂtﬁaﬁu EBIEHESEM, XAIRATIRRNKRNAG ETBEstatici2ifi T, M2
Kh— MERAGE. WA SHEIRNERLRES—L£.

ARRARNIBS, T XFNGEEIERHFSHN, BARRRIFFSHE, AR EHE
Y, BIAI RATEMNEESD:

<!-—{ERAZEAHECIENREEH N -—>

<bean id="beanFactory"
class="com.lagou.factory.instancemethod.BeanFactory"></bean>
<bean id="transferService" factory-bean="beanFactory" factory-

method="getTransferService"></bean>

e BeantIX K& dr EHA
o ERERAINE

fEspringiEZR EEBean X RAVBIERY, BeanSIRENIAZBEZERHIN, EREXFEENHRAN
TIEREE., FRTEEE HIRMEAIZIBIN TE:

Scope Description

singleton (Default) Scopes a single bean definition to a single object instance for each Spring loC container.
prototype Scopes a single bean definition to any number of object instances.

request Scopes a single bean definition to the lifecycle of a single HTTP request. That is, each HTTP request

has its own instance of a bean created off the back of a single bean definition. Only valid in the

context of a web-aware Spring ApplicationContext.

session Scopes a single bean definition to the lifecycle of an HTTP Session. Only valid in the context of a

web-aware Spring ApplicationContext.

application Scopes a single bean definition to the lifecycle of a ServletContext. Only valid in the context of a
web-aware Spring ApplicationContext.

websocket Scopes a single bean definition to the lifecycle of a WebSocket . Only valid in the context of a web-

aware Spring ApplicationContext.

T LB PR EEDF, BA1ERTRPAEIRSNIERCEMEsingleton (RHI&E)
prototype (J?E!’f%it, wIlZHERX) . BEAXNSETENRE:

<t--fgEservicelIHR--—>
<bean id="transferService"
class="com.lagou.service.impl.TransferServiceImpl" scope="singleton">

</bean>



o REMEREERERE

B{iER: singleton

MNRHAE: HOIBRAEMN, WRMBCIET.

NHREE: REDHE, NR—HEE.

WRILT: HHRAERN, WRMEHEET,

—aERL: BHEXNbeanRAE GRS B1ER.

ZfHI#EX: prototype

MNHRME: SERANRE, SIERMRAINRIM,

NEREE: RENZREFERP, M—BHEE.

SR HWNRKEERAN, #WjavahIiREIEREK T,

—aiERL: SHERMbeandd R, springtlERRAROIE, FHRETHR.
® BeanfrzE/&EM%

FEETxmIBIoCEER, beantiEHE2HEMAINE, ERR 7 oCERBPHN—THR, ROIE
W, MR—TIFBiLspringEE, EXMLNEEPHEE(EALITRERE, BeantnziIE M
T

idEMS: ATRbeanRE—1E—IRR, £—THREREL, MRDIME—,
classiEt: BTiEELIEBeanRIERELS.,
nameEE: AT EbeaniB—1THZ TR, STRMAZRIMR.

factory-beanEit: ATHEERIZ SRTbeanI R T beantIE—1RiIR, HiEE THEMEZE,
classEMRK.

factory-methodEl%: ATHEECIESRIbeanRIT] K%, WEcSEfactory-beanE4E(ER,
Miclassi@4%3% ., NEcEclassEBE(ER, MAEDTEstatich,

scopefElt: ATFIEEbeanIRIIEREE . BEIER THEsingleton, HZEREIZ IR,
B[ IXBC & Fprototype,

init-method@4: BTFiETEbeanXIRIIMIAN L, WA ESEbeanWRERFAH, WIiE
—NESHIE,

destory-method/Eft: ATFiEEbean W HRIERFLE, A ESEbeanIREHFMIT. ER
BENscopesgsingletonBIEEER .,

o DIRBUEANRIXMIELE
o RHVENDE

" REBIEANNARDE
MERECEN: MBEX, MEFAHSIIER LIS LKL 2R EIERE,
setAEEN: ERBEEMANet FAIMEEINEN, (FRRZMN)

n IRRIEANNBURERE K
B LEIMString
FENNBIRR B ERLBGEEFRBRIAVEUE.
HftiBeanzkH!



SEANEIREBIENRER MR EMBeanWREARZ, XMNNREERHMEIoC
PRy, BRAF I YBIBean3Eid, FEHEAMBean T,

ExEE (RERE)

SEANBEUERRIZAarry, List, Set, Map, PropertiesFpg—FhzEHY

o KEENMEE LI 2 SR EVFEN B2 B X
MEAERE, XFRENHWERHSHTBDLTNEENSH TN, BEIEXRRT

fc. ANEEIENE, HZELSWERN, NATREMERNSHIEN, BSpring

HERSIREE.

/%%
* @author [ifi
*/

, P BMERETINERANEE. E

public class JdbcAccountDaoImpl implements AccountDao {

private ConnectionUtils connectionUtils;

private String name;
private int sex;|
private float money;

public JdbcAccountDaoImpl(ConnectionUtils connectionUtils, String name, int sex, float money) {

this.connectionUtils = connectionUtils;
this.name = name;

this.sex = sex;

this.money = money;

<bean id="accountDao" class="com.lagou.edu.dao.impl.JdbcAccountDaoImpl" scope="singleton" init-method="init" destroy-method="destory">

<!--setiI NfERpropertytis, MRENNRAI—TbeanBLERrefBiE, MRINNEEBEBAERNRvalueEiE-—>

<!——<property name="ConnectionUtils" ref="connectionUtils"/>
<property name="name" value="zhangsan"/>

<property name="sex" value="1"/>

<property name="money" value="100.3"/>-—>

<!-—<constructor-arg index="0" ref="connectionUtils"/>
<constructor-arg index="1" value="zhangsan"/>
<constructor-arg index="2" value="1"/>
<constructor-arg index="3" value="100.5"/>-—>

<!-—name: RBSHUBMEN, indexIRBSHRSIMUEEIN-—>
<constructor-arg name="name" value="zhangsan"/>

<constructor-arg name="sex" value="1"/>
<constructor-arg name="money" value="100.6"/>

<constructor-arg name="connectionUtils" ref="connectionUtils"/>

EERMERFCEANR, AR E constructor-arg , ZMMEBU FEM:

name: ATHEMIERHPIEERMSHEE.

index: FTAMERHPIEERSIUENSHIEE.
value: BFIEEEARLRIGE StringREAIEIE,
ref: FATIEEHMBeanXEEIE. ERNEE MbeantIE—RIR,

o RHEENNEESLIN ZsetFiREN

BRBX, MENRFERNsetATIMMEREIAAN, WHANELRTRF2ERRSHIE

ABH,



/%%
* @author RjR
*/
public class JdbcAccountDaoImpl implements AccountDao {

private ConnectionUtils connectionUtils;]
private String name;

private int sex;

private float money;

public void setConnectionUtils(ConnectionUtils connectionUtils) {

this.connectionUtils = connectionUtils;

}

public void setName(String name) {
this.name = name;
}

public void setSex(int sex) {
this.sex = sex;
}

public void setMoney(float money) {
this.money = money;
}

<bean id="accountDao" class="com.lagou.edu.dao.impl.JdbcAccountDaoImpl" scope="singleton" init-method="init" destroy-method="destory">

<!--setF N{EMpropertytn®, MRINNRBI—TbeanBPAlERref@iY, MRINNREBEPAERNRvalueBE—>
<!-—<property name="ConnectionUtils" ref="connectionUtils"/>

<property name="name" value="zhangsan"/>

<property name="sex" value="1"/>

<property name="money" value="100.3"/>-—>

<!-—<constructor-arg index="0" ref="connectionUtils"/>
<constructor-arg index="1" value="zhangsan"/>
<constructor-arg index="2" value="1"/>
<constructor-arg index="3" value="100.5"/>-—>

<!——name: RBSWBMEIN, indexiZBRSEFS|IMUFEIN-—>
<constructor-arg name="connectionUtils" ref="connectionUtils"/>
<constructor-arg name="name" value="zhangsan"/>
<constructor-arg name="sex" value="1"/>

<constructor-arg name="money" value="100.6"/>

EEAset HAEINR, FE(FH property 1%, ZinsEMHUT:

name: IEEENEANset5ERR, (F: TEEsetX=TF&, druidEZIEERERR)

value: FEEENBEIE. EXIHFEARLEMSringLE,
ref: IBEFNNEIE. EXFHMbeanX R, SHRHthbeankIME—HRR,

o SZRMUEXREIIN B, BR—TERXELE, tHENESGXRILIE.
EListihty (ABLSEH) , —XEMapixO (BEXN) .

FEHNFE, —%

ETRMEINNARIERE, REEMERMMset T EFIREFE, BNNRGIERsetHEEN,



private String[] myArray;

private Map<String,String> myMap;
private Set<String> mySet;
private Properties myProperties;

public void setMyArray(String[] myArray) {
this.myArray = myArray;
}

public void setMyMap(Map<String, String> myMap) {
this.myMap = myMap;
}

public void setMySet(Set<String> mySet) {
this.mySet = mySet;
}

public void setMyProperties(Properties myProperties) {
this.myProperties = myProperties;
¥



<!——setiIEFNFANERHIEXRE-—

<property name="myArray'>
<array>
<value>arrayl</value>
<value>array2</value>
<value>array3</value>
</array>
</property>

<property name="myMap'>
<map>
<entry key="keyl" value="valuel"/>
<entry key="key2" value="value2"/>
</map>
</property>

<property name="mySet">
<set>
<value>setl</value>
<value>set2</value>
</set>
</property>

<property name="myProperties'>
<props>
<prop key="propl">valuel</prop>
<prop key="prop2">value2</prop>
</props>]
</property>

EListEMESHIE TR, array, list, set X=MMrZ@EA, BINEEM value SRS
ANEZREE, WAIUERM bean IERE—TNR, WEMA ref 125 H—TELKE &/ bean
AIE—HRIR
EMapZEMNES IR EALR, map inE(FMA entry FARETIMBUEEN, entry Fn& ] AfE
FikeyFlvalue B8 FAMapPRHEIE. FAvalue-refE4IEE ELEEIFHIbeantI5| B,
BAT entry FRE R AT BAE R ref 1155, {BERABE(EA bean 172, M property Hi& HAEEE
H ref & bean I7& 5| AN R

1.3 xmI5FBEEEER

EE:

1) SEfrWF LS, GxmiEXERELRDT

2) SINFREINEE, AFESIANEIMYjar

3) xmIEERESER, xmIHKRATEE, FrLA, spring IOCE2RB A MINEXmMIFF A



4) WittbeanfIENX B EXxmIF, HittbeantE X (EF TR
E=7AjarFibeanEXExmI, LbUIES(PEIRREEIE D
HEFAibeanE X (EHTME

o xmIFIRESERBIIIIN (1oC)

xmifz SR ERERN

@Component("accountDao"), TEEINEZE L
beanidEMNBEEREETIHREANRTEE, BIAEXMZX M beantlid
- MEZEFRNE;
. Boh, EH315 BARBARIRM T @Componenetty =f5IZ@Controller,
@Service, @RepositoryDBIFATIEHIEE. BRBEX. daoEEMbeanEX, X
MM ERNAERE—H, RARATEFMNXSmE

R
scope/® @Scope("prototype"), ERIAERFI, JERRIEE L
e

REERY
init-
method
B

@PostConstruct, SEEINEREL, A EMEYBRICEREBNSE

REERY
destory-
method

B%

@PreDestory, JEEINAERLEL, ZHEMEHERANERNGE

o DIREENMGERIM AR
@Autowired (##EZ{FA)

@AutowiredASpringiR N ERE, FTESAE
org.springframework.beans.factory.annotation.Autowired,

@Autowired RENAIREE IR ERIERIFN ,

public class TransferServiceImpl {
@Autowired

private AccountDao accountDao;

M ERBEAR, BEREOEspringB PRI NAccountDaokIZE, ABEIEANIE, X
BRFE—TREE, H—7EEBFZ M beanBR, REMTHFEERMINB—TRER,
X ERBAIFER S E@Qualifier{Ef.

@Qualifier&5iFSpring B X LB BT %R,



public class TransferServiceImpl {
@Autowired
@Qualifier (name="7jdbcAccountDaoImpl")

private AccountDao accountDao;

X EHREBA IR AT OB KB B MMEU RN VB EANN R,
@Resource
@Resource JFfEH J2EE &1, FESAE javax.annotation.Resource,

@Resource ZRINIZIR ByName BEliEN.

public class TransferService {
@Resource
private AccountDao accountDao;
@Resource(name="studentDao")
private StudentDao studentDao;
@Resource(type="TeacherDao")
private TeacherDao teacherDao;
@Resource (name="manDao" ,type="ManDao")

private ManDao manDao;

o WRFEIEET name F type, MIMSpring £ FXH#FIlE—CEAbean#1TEE, HA

M & .
o WRIEET name, MM ETXHEKRBZMR (id) CEHMbean# TRES, HAZNM LR
=N
o WIRIEET type, MMETXHILENRMNUCENE—bean#HiTE, HARNFTEHEIZD,
HMMEFE,
o WMREELLZHIEENname, Xi&HEIETEtype, NBENIREBbyNames = #H1TEED
R

@Resource 7£ Jdk 11HEZ R, NMREFH, FEHBEMS|\jarg

<dependency>
<groupId>javax.annotation</groupId>
<artifactId>javax.annotation-api</artifactId>
<version>1.3.2</version>

</dependency>

1.4 ZEERRIRC

BUEXMHERRI, BxmIPRBNRASEEOEROER TR LEE, KELRBRxmI, Mavafc & %S0
X R ERR

@Configuration JXf%, RBIRIEXZE—TEER

@ComponentScan J*f#, & context:component-scan



@PropertySource, 5| AJMREMECE XS

@Import SINEthEe &%

@Value WL EMIE, FJUEREM(E, hrIER $ ERAREEXHFFRNER
@Bean A ERBIFIRIMA SpringlOC B2

2% Spring 10CER4F %
2.1 lazy-Init ZEiRANE,

BeanBVFEIRMNE, (FEIRBIE)

ApplicationContext BasIEAIAT A BB NARS2RENIGATAE singleton bean RBIFHITEHIM . 1=aI
LM BREE NI IRM—ER%, ApplicationContext SLEIS Bl HE B A RIsingleton
bean,

tean:

<bean id="testBean" class="cn.lagou.LazyBean" />

ZbeanFAINKNIZRE R :

<bean id="testBean" calss="cn.lagou.LazyBean" lazy-init="false" />
lazy-init="false", IZBDINEL, FTR{Espring/aohft, ILZIFITZHRIML.
AMRAHEIE—"singleton bean 7 ApplicationContextSEE#IA L IS #RIRAISEBIL, BB AR LA%bean
RENIERLHIMN,

<bean id="testBean" calss="cn.lagou.LazyBean" lazy-init="true" />
1R E lazy-init 77 true # bean FA =7t ApplicationContext B&IITIRBIMKSEAIE, MEFE—R OB
BT getBean &Y bean BYSLEIfLAY,

R—MRE T ILBNINELRY beant, SIAT —1EEEMER] bean2, HB4 bean EE2ZEENATHK LA
ft, T bean2 HF# bean1 5|/, FRABHSEAIML, XMERLFELERTINERY bean EE—XIERA
B 7T 4 SEBIERIRLI

A AERRERFBIE stR EEA "default-lazy-init" BIMERITHIER B, N THEHES:
<beans default-lazy-init="true">

<!-- no beans will be eagerly pre-instantiated... -->

</beans>
AMER— bean 9 scope B4 scope="pototype" if, BMFIRE T lazy-init="false", B2IBIITHA
23flftbean, T=IER getBean FAXLHILA,
[ FRi5S

(1) ABRIERMB—ERERSDRENNIGHEIEEE



(2) MTFTAE(EAR Bean IRELEIRINE, XHEREMIMRENS, FOEM—TFIE1Z Bean #ih

2.2 FactoryBean #{] BeanFactory

BeanFactoryiZ OB asINLiEO, EXTHHEN—LEEMTH, ARAETNEEBeantI— I,
BiMERTE TEMFIEOZETR, thilApplicationContext; ItE4bEA1E s HrFactoryBean

Spring#BeanB M, —MEE@Bean, —MEL/ Bean (FactoryBean) , FactoryBean®] A4 pX
RE—1EBRBeanfl (GREILGEA]) , M RIEATRIAMERNTEBE X BeantytliZd1E,

BeanBIZM=M7 N RIVRFS T IEM LI 5 EMFactoryBeanfEAZEM, FactoryBeanfEIR%, 1
HASpringlBZR—LARPER, BB EMIERMSpringtlBEZRE SIHER

// FIEEIIBE X BeanfEiEH 2 (SRR E ZBeantIE X )

public interface FactoryBean<T> ({

@Nullable
// iR[EIFactoryBeanfliEfBeansLffl, WRisSingletoniR[Eltrue, NHIZLHISHEISpringBzs
IR BN REF B FMap

T getObject() throws Exception;

@Nullable
iR[ElFactoryBeanfl|iEfJBeanzE
Class<?> getObjectType();

/ REEREZERE
default boolean isSingleton() {

return true;

CompanyzE

package com.lagou.edu.pojo;

/**
* Qauthor NIER
*/

public class Company {

private String name;
private String address;

private int scale;

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 int getScale() {

return scale;

public void setScale(int scale) {

this.scale = scale;

@override
public String toString() {

return "Company{" +

"name= + name + '\'' +
", address='" + address + '\'' +
", scale=" + scale +
"}
}
}
CompanyFactoryBeanzt

package com.lagou.edu.factory;

import com.lagou.edu.pojo.Company;

import org.springframework.beans.factory.FactoryBean;

[ **
* @author N
*/

public class CompanyFactoryBean implements FactoryBean<Company> {

private String companyInfo; // ‘ASI&AMR, b, &

public void setCompanyInfo(String companyInfo) {

this.companyInfo = companyInfo;



@Override
public Company getObject() throws Exception {

// BB E R RCompany

Company company = new Company():;

String[] strings = companyInfo.split(",");
company.setName(strings[0]);
company.setAddress(strings[1l]);

company.setScale(Integer.parselInt(strings[2]));
return company;
@override

public Class<?> getObjectType() {

return Company.class;

@Override
public boolean isSingleton() {

return true;

xmlEcE

<bean id="companyBean" class="com.lagou.edu.factory.CompanyFactoryBean">
<property name="companyInfo" value="Hfi%), FxH&,500"/>

</bean>
Mz, IREXFactoryBeanf =4 HIXIHR

Object companyBean = applicationContext.getBean('"companyBean");

System.out.println("bean:" + companyBean);

// ERUWTF
bean:Company{name="'#[%4)', address='HxH#l', scale=500}

Mk, 3KEXFactoryBean, FEETEid ZHIAMN&”



Object companyBean = applicationContext.getBean("&companyBean");

System.out.println("bean:" + companyBean);

/1 ERUMT
bean:com.lagou.edu.factory.CompanyFactoryBean@53£6£fd09

23 FEAEE

Spring®fit T Mip/atEbeaniI¥ RBIZO, 23U BeanPostProcessor ]
BeanFactoryPostProcessor, FEE(ER LEBMXAIH,

T %%tk (BeanFactory) —> Bean33%
f£BeanFactory#iaft 2 I5 AT LA{E FBBeanFactoryPostProcessori#{T/E B M R —LE 15

EBeanXRELAI, (HAEBeanIBNE G EHISEA) BRI A{ERBeanPostProcessori#iT/EEL
B —LEEE

AR WRA—ERspringbean, Tispringbean—E2 M ITHR
SpringBeanty4 ar E A
2.3.1 BeanPostProcessor

BeanPostProcessor 25t XtBeanZRAIa04ME, AT I E N E{KEIBean.

public interface BeanPostProcessor {
@ullable
default Object postProcessBeforeInitialization(Object bean, String beanName) throws BeansException {
return bean;

@ullable
default Object postProcessAfterInitialization(Object bean, String beanName) throws BeansException {
return bean;

}

ZERORMBTMNEE, D3EBeantI AL A ERIAIR AT ERHIIT, BEXTRATS EENZE
TAaFRE, EMBMNEEXbeandd, FX T init-methodFRIEER 7%

EX—1 LI T BeanPostProcessor, BRIAZRESIENSpringS 23 FiAMbean#HTAE, MNBRER
BRBE Nbeanih i, AILUBI SESEFIET, A IMRESHHBIR0bjectfliString, F—1"SHES
Mbeant3Lfll, E-NSHEE MbeantinameFHEHidBIEAE, FIAERMIATERTE NS5, FH
BRI LIS BB B R bean,

TR BB REESpringB NI ARBIEANZ G .
2.3.2 BeanFactoryPostProcessor

BeanFactoryZRBlIHILLEE, RE T Beanfy L] HITANIE, HEIN
F3:PropertyPlaceholderConfigurer

@ianctionallnterface
public interface PeanFactoryPostProcessor {

void postProcessBeanFactory(ConfigurableListableBeanFactory varl) throws BeansException;
}

IO RBERT—1NAE, AiESE9ConfigurableListableBeanFactory, ZSHRBEN 7 —E 5%



ConfigurableListableBeanFactory

» clearMetadataCache(): void

freezeConfiguration(): void

. getBeanDefinition(String): BeanDefinition
getBeanNameslterator(): Iterator<String>
ignoreDependencyinterface(Class<?>): void
ignoreDependencyType(Class<?>): void

. isAutowireCandidate(String, DependencyDescriptor): boolean
isConfigurationFrozen(): boolean

prelnstantiateSingletons(): void

s g FFgFagFagIFgISa IS

registerResolvableDependency(Class<?7>, Object): void

Heh BN H AR NgetBeanDefinitionty /534, HATAIMIRIBLL A, HEIFEAIE X bean B
BeanDefinition3t%R, AEBHENTATIUNEX B HITER, AT EBeanDefinitiondiy75iE



BeanDefinition.class
Inherited members (36F12) Anonymous Classes (3£1) Lambdas (38L) 0

¥ 1 'w BeanDefinition
getBeanClassName(): String

=« getConstructorArgumentValues(): ConstructorArgumentValues
getDependsOn(): String(]

« getDescription(): String
getDestroyMethodName(): String

=« getFactoryBeanName(): String
getFactoryMethodName(): String

« getinitMethodName(): String
getOriginatingBeanDefinition(): BeanDefinition

=« getParentName(): String
getPropertyValues(): MutablePropertyValues

=« getResourceDescription(): String

« getRole(): int

=« getScope(): String

» hasConstructorArgumentValues(): boolean

& hasPropertyValues(): boolean

» isAbstract(): boolean

» isAutowireCandidate(): boolean

» isLazylnit(): boolean
isPrimary(): boolean

=« isPrototype(): boolean
isSingleton(): boolean

2 9IS S

AnbAidbnivalNandidatsallvanlana\s vinid

FiERBFELE (TbeantTZE M, setBeanClassNameXtiibeantniZfclassEE, FRIASIEK(IZE
Fl|BeanDefinitionXRAY, FHATAIAFohERbeantnZHTE X B MEE.

BeanDefinition315: FHA17E XML HE XM beantn®s, Spring fi#tfr bean FrZ M — JavaBean,
X \JavaBean #iZ BeanDefinition

7= : A BeanFactoryPostProcessor F53&RT, XEf{Rbeani®i& B LhIft, WEES bean RIEAFTEL
BeanDefinition3J &

ERERY Spring I0CRIERESIHT

o {74k IREIBFNBRMBLE . RNIEBIER
o RN

o EERN: HMEL
o RMRN: uhE LHMA, XTRBEMMWSHE (RERTEITREBNEEHET)
® EIRABRY T IAIRIG

o Wrm (WMEiEA%)



o & (Find Usages)
o 2% (springtEZRdhdoXXX, #EALIEAHT)
e Spring/Ri3taiE

o THIRE (github)

o Z#gradle 5.6.3 (F{Fmaven) Idea 2019.1Jdk 11.0.5
o SN (BE—EMNE)

o #RiFTFE (I/%: core-oxm-context-beans-aspects-aop)

® T FE—>tasks—>compileTestjava

217 Spring loCA VIR EFRIE
1.1 Spring loCOB R R

loCEZEESpringiItZVEIR, RHRTNREIR, KX AEEIERBRA R, Spring RMHTRZS
S 2%, HA BeanFactory BRINES2R (IRE28) , TEEHZAIE, EEXTHHE loC B28 hITUEM
—ERN, BANSR[IIAIDUEMERIMITHEE, b1 EAZIRApplicationContext, ETFER
{RBYSCINAN ClassPathXmlApplicationContext €18 7 f&#7 xml H—ZRIINA S,
AnnotationConfigApplicationContext NI E1& T /X MREITE— RTINS . Spring loC BaRMEMR
EBEE, FTEEAWMTPERAMDERENE, ToERNEERTEM,

BeanFactory TNZRiZO A /ERAT

BeanFactory.java
[] Inherited members (Ctrl+F12) [] Anonymous Classes (Ctrl+l) [ ] Lambdas (Ctrl+L) Lo

containsBean(String): boolean

getAliases(String): String(]
getBean(Class<T=): T
getBean(Class<T=, Object..): T
getBean(String): Object
getBean(String, Class<T=): T
getBean(String, Object...): Object

getBeanProvider(Class<T=): ObjectProvider<T=
getBeanProvider(ResolvableType): ObjectProvider<T=
getType(String): Class<?=

isPrototype(String): boolean

isSingleton(String): boolean

isTypeMatch(String, Class<?>): boolean
isTypeMatch(String, ResolvableType): boolean
FACTORY_BEAN_PREFIX: String = "&"

L X X K K X XK KR KX

BeanFactory B st E AR



<<interface=>
BeanFactory

<<interface>>

AmowireCapableBeanFanry KF—

<<interface=>
MessageSource

<<interface>>
Resourceloader

<<interface>>

ListableBeanFactory Kjpr———

<<interface>>
ApplicationContext

<<interface>>

—J‘ ApplicationEventPublisher
I
|

<<interface>>
HierarchicalBeanFactory K}

T

<<interface>>
ConfigurableBeanFactory

<<interface>>

ConfigurableApplicationContext

. <<interface>>
WebApplicationContext 3 | ThemeS e

t::::::::

by Vi

BEEZEOIRT, BTN ERIEIT—RERR ApplicationContext [ T 4¥#&BeanFactoryfy 3%,
W 4R T ResourceLoader, MessageSource5#%M, FILERHNINGEHRHREEE T,

TEFAIU ClasspathXmlApplicationContext fl, SRNIERGRAR l0C B2RAIMIBLRIE.

1.2 BeanX fp B HA < BERT M ==

B g —1 2 LagouBean , iEESILMSHRINED, Ho3IEROSTIAOMES. EOHER
B, MBRERERK, 2HH Bean WREIEMEIE X ALK I,

LagouBeanzt

package com.lagou;

import
import
import
import
import

import

org.springframework.beans.factory.config.ConfigurableListableBeanFactory;

org.springframework.beans.BeansException;

org.springframework.beans.factory.DisposableBean;

org.springframework.beans.factory.InitializingBean;

org.springframework.beans.factory.config.BeanFactoryPostProcessor;

org.springframework.beans.factory.config.BeanPostProcessor;

import org.springframework.stereotype.Component;

[ **

* @Author N
* @create 2019/12/3 11:46

&/

public class LagouBean implements InitializingBean{

=74

public LagouBean(){



N4 oo

System.out.println("LagouBean 1Ji&28...");

/**
* InitializingBean #EZ[SCI]
*/
public void afterPropertiesSet() throws Exception {

System.out.println("LagouBean afterPropertiesSet...");

BeanPostProcessor 3% [SEH 2L

package com.lagou;

import org.springframework.beans.BeansException;
import org.springframework.beans.factory.config.BeanPostProcessor;

import org.springframework.stereotype.Component;

/*x*

* @Author NI

* @create 2019/12/3 16:59
*/

public class MyBeanPostProcessor implements BeanPostProcessor {

public MyBeanPostProcessor() {
System.out.println("BeanPostProcessor LHIZEMIEHE...");

@Ooverride
public Object postProcessBeforeInitialization(Object bean, String beanName)
throws BeansException {
if("lagouBean".equals (beanName)) {
System.out.println("BeanPostProcessor LI
postProcessBeforeInitialization AiEMIAREF...... “9g
}

return bean;

@Ooverride
public Object postProcessAfterInitialization(Object bean, String beanName)
throws BeansException {
if("lagouBean".equals (beanName)) {
System.out.println("BeanPostProcessor LI
postProcessAfterInitialization FAiEMIAAR...... “9e
}

return bean;



BeanFactoryPostProcessor $%[1SCHIE

package com.lagou;

import org.springframework.beans.BeansException;

import org.springframework.beans.factory.config.BeanFactoryPostProcessor;
import
org.springframework.beans.factory.config.ConfigurableListableBeanFactory;

import org.springframework.stereotype.Component;

[ **

* @Author NIJER

* @create 2019/12/3 16:56
*/

public class MyBeanFactoryPostProcessor implements BeanFactoryPostProcessor

public MyBeanFactoryPostProcessor() {

System.out.println("BeanFactoryPostProcessorf ISR EL. .. ") ;

@override
public void postProcessBeanFactory(ConfigurableListableBeanFactory
beanFactory) throws BeansException {

System.out.println("BeanFactoryPostProcessorfSLH AiEIRAAAH. .. ... "y

applicationContext.xml

<?xml version="1.0" encoding="UTF-8"?2>
<beans xmlns="http://www.springframework.org/schema/beans"
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
">
<bean id="lagouBean" class="com.lagou.LagouBean"/>
<bean id="myBeanFactoryPostProcessor"
class="com.lagou.MyBeanFactoryPostProcessor" />
<bean id="myBeanPostProcessor" class="com.lagou.MyBeanPostProcessor"/>

</beans>

loC BRI D I



/**

*  Ioc BERIBDMTERLZEG

*/

@Test

public void testIoC() {
ApplicationContext applicationContext = new

ClassPathXmlApplicationContext("classpath:applicationContext.xml");
LagouBean lagouBean = applicationContext.getBean(LagouBean.class);

System.out.println(lagouBean);

(1) 417 Bean MEIZR AR RFIAMLATIEZTE getBean i

& locTestjava ‘

g P public class IocTest {
| 0 M|
1 FIMR
P » public static void main(Stxd rgs: {
|12 Appli vofContext applicationContext = new ClassPathXmlApplicationContext( configlocation: “classpath:applicationContext. xml”) ;

<

14 System. out. printIn(bean);
15 }
locTest main()
Y H H =+
— Mz=ZapplicationContextXfgFEERFSlagouBean :
|IlConsoIe »"E [ I T - ¥ H A E 4
+*| = Variables \
*@1 in group "main": RUNNING > Y|+ v % singletonObjectd = (ConcurrentHashMap@2884) size = 7
> "systemEnvirgnment” -> {Collections$UnmodifiableMap@2908} size = 40
> “lifecycleProcdgsor” - {DefaultlifecycleProcessor@2845
> "applicationEvéntMulticaster” -= (SimpleApplicationEventMulticaster@2847)
> “environment” - {StandardEnvironment@2839) "StandardEnvironment {activeProfiles=[], defaultProfil
> “lagouBean” -= {Lag an@2913}
%o > “systemProperties” -> (Properties@2915) size = 56
> “messageSource” -= (DelegatingMessageSource@2846) "Empty MessageSource”

RIBET I, BAVRI, ERIRELEEMBAIFHET, Bean NEIBEZERIMRHLTIRETTAHN,
(2) SHHEREERER
U

/et

* QAuthor /i S
IS/ 11440 A
+* @create 2019/12/3 11:46 i

A
%

public class LagouBean implements InitializingBean, DisposableBean,

BeanPostProcessor, BeanFactoryPostProcessor {

py— P

public LagouBean() {
System. out. println(”“LagouBean ##i ...”)J




oo TIXATUMH A 1 H YA IR $0H YT v can

¥ I spring-lagou 588 M eIBIEMME AR BFIBeansLF] (RigE M)
> I build 589 HEEE
> B out 590 Mgt HEBA (EbaniEA afterPropert.tesSet?‘ilf init-method75%)
v src 591 iR & Scflbeani# TR EANE
v g main 592
v o java 593 finishBeanFactoryInitialization(beanFactory);/ beanfactory: “org.springfra
v com.lagou 594
€ Account 595 /*
@ AccountDaolmpl 596 Last step: publish corresponding event.
B BaseDaoimpl 597 Seicontext®IRlFT. EERIBALIfecycleProcessorffjonRefresh() 75k, HERHH
1) IBaseDao 598 */
® I1Boan 599 finishRefresh();
€ LagouBean 600 b
€ MyBeanFactoryPostProcessor 601 :
© MyBeanPostProcessor 602 catcl:l (BeansExcgptlon ex) {
rotin 603 if (logger.isWarnEnabled()) {
604 logger.warn("Exception encountered during context initialization - " +
> resources 605 - e ~ & - 3
e AbstractApplicationContext » refresh()
sug: 4, locTest testioC
Debugger BYConsole »* = & * ¥ 1t 3y % H
+ |1 Frames +* = Variables
+/ *main*@1 in group "main": RUNNING 4+ 4 Y + > = this={ClassPathXmiAppl “org.spri context.support.Cl sonte
= = . - oo = = > beanFactory = {Defaultl actory@2881} *org.sp beans.factory.support.DefaultLi
Y (org. -beans.factory.suppory) > 00 logger = {LogAdapter$Log4jLog@2903}
getBean:199, actory (org. beans.factory.support)
48, DefaultL actory (org. beans.factory.support)

finishBeanFactorylnitialization:923, AbstractApplicationContext (org.springframework.context.support)
refresh:593, AbstractApplicationContext (org.springframework.context.support)

<init>:146, Ck

Sontext (0rg. context.support)

BIEWER, A1 RIMEREAE B ZEAbstractApplicationContextzErefresh 7534
finishBeanFactorylnitialization(beanFactory)&b;

(3) 4tk InitializingBean Z afterPropertiesSet #ia{t /AL RAAER

FIHr =

public void afterPropertiesSet() throws Exceptior
= System. out. print1n(“LagouBean afterPropert iesSet::D

MER R

» I spring-instrument 586 AR TAIERIN B2 Blbean
» g spring-jcl 587 WAt eIRIERME S B BIBeansEfl (KRiZERME)
» g spring-jdbc 588 HERME
» Iy spring-jms 589 Mgt sEAR (tbai@marterPropertiesSet ik, init-methodssi)
v I spring-lagou 590 1BMBeanPostProcessor (FELIERR) XEflbeanitiTEELE
> b build 591
out 592 finishBeanFactoryInitialization(beanFactory); beanFactory: “org.springfra
v husrc 593
v g main 594 /¥ . )
v mjava 595 Last step: publish corresponding event.
v w com.lagou.edu 596 SeRcontexttRIT., TERI@ALIfecycleProcessorfonRefresh() /5%, HBERHHE(
§ i 597 */
® ikear 508 finishRefresh();
‘© LagouBean 599
© LogUtils 600
© MyBeanFactoryPa | g7 catch (BeansException ex) {
© MyBeanPostProce | g if (logger.isWarnEnabled()) {
kotlin 603 logger.warn("Exception encountered during context initialization - " +
v = resources ANA

bug: 4, locTest.testloC
Debugger BjConsole »* = & + + 1

+ 01 Frames

+ "main @l in group "main™: RUNNING

ge(SmgIe(on 225, DefauItSmgIe(onBeanR
doGetBean:323, AbstractBeanFactory (c
getBean:199, AbstractBeanFactory (o,
prelnstantiateSingletons:853, Def:
finishBeanFactorylnitialization:

ctApplicationContext > refresh()

+* = Variables

istry (org.spr » oo logger = {LogAdapter$Log4jLog@2997}
.springframewc
.springframework
tListableBeanFactor
, AbstractApplicationC

refresh:592, AbstractApplicationContext (org.springfra —

<init>:146, ClassPathXmlApplicationContext (org.spring
<init>:85, ClassPathXmlApplicationContext (org.sprinaf

BT EWER, FHATKRI InitializingBeanHafterPropertiesSet 753AR BRIt 27
AbstractApplicationContextZrefresh 75 iAfIfinishBeanFactorylnitialization(beanFactory);

(4) o#rBeanFactoryPostProcessor #JigtFIERAER

y Y |+ this = {ClassPathXmlApplicationContext@2962} "org.springframework.context.support.ClassPathXmlApplicationContext@5t
T — > beanFactory = {DefaultListableBeanFactory@2960} "org.springframework.beans.factory.support.DefaultListableBeanFactory(



DREMIEREL. postProcessBeanFactory 5343 THI S, MEEAK, KM

BeanFactoryPostProcessor #Ji&ft TEAbstractApplicationContextzErefresh 75489
invokeBeanFactoryPostProcessors(beanFactory);

postProcessBeanFactory A EAbstractApplicationContextzErefresh 75 4HY
invokeBeanFactoryPostProcessors(beanFactory);

(5) 91 BeanPostProcessor A FIARBIER
DRIEMIERER . postProcessBeanFactory 5 &M TS, MERFAE, &M

BeanPostProcessor #Jia{t £ AbstractApplicationContextzErefresh 75449
registerBeanPostProcessors(beanFactory);

postProcessBeforelnitialization {f§H7EAbstractApplicationContextzErefresh 75 7A89
finishBeanFactorylnitialization(beanFactory);

postProcessAfterlinitialization i§H7EAbstractApplicationContextzErefresh 57489
finishBeanFactorylnitialization(beanFactory);

(6) 24

RIE EEAEIR ST, FOTRI BeanW R EIEM LM X RSB ERRERETE
AbstractApplicationContext 2 #J refresh 757EH, BIMLIX DA FSpring 1oC BEEFIIANKITES
X5, JLRWMT:

ESiH &R RS

pbet refresh#finishBeanFactorylnitialization(beanFactory)(beanFactory)
BeanFactoryPostProcessor #Ji41t, refresh#invokeBeanFactoryPostProcessors(beanFactory)
BeanFactoryPostProcessor 734188 refresh#invokeBeanFactoryPostProcessors(beanFactory)
BeanPostProcessor &t registerBeanPostProcessors(beanFactory)

BeanPostProcessor /57&1E A refresh#finishBeanFactoryInitialization(beanFactory)

1.3 Spring loCE 23 #Ia L EiRTE

B L2 #7RIAN, Spring loC BEa#a AKX EIFTIRTE AbstractApplicationContext#refresh() 73&H
, BANES refresh HIERMHSROIZNEMRRE, EARRE THNEFFRERINEEBRITIE,

@override
public void refresh() throws BeansException, IllegalStateException {
synchronized (this.startupShutdownMonitor) {
/] B—H: RIFFRIRFRLLIE
prepareRefresh();

/*

B

$kEYBeanFactory; ERIAXINEDefaultListableBeanFactory
fn&iBeanDefition H}EMiZl BeanDefitionRegistry

=74



ConfigurableListableBeanFactory beanFactory =

obtainFreshBeanFactory();

4

// 3|/=3%' BeanFactoryMJFl/ER I (BeanFactory#iT—i%E, tbillcontexthAIZEMN

HEEE)
prepareBeanFactory(beanFactory);
try {
// P& BeanFactoryEE&IT{ERREHITHNEELIETE
postProcessBeanFactory(beanFactory) ;
// BRY: THMEHIFBXLI T BeanFactoryPostProcessoriZ[1fJBean
invokeBeanFactoryPostProcessors (beanFactory);
// % jEffiBeanPostProcessor (BeanfIFELIELS) , EEIEbeanIRIEEH
17
registerBeanPostProcessors (beanFactory);
/] BEH: YA tMessagesourceB (MEFRCINGE: BEEHE, HIEMEF)
initMessageSource();
/1 BI\G: VIRt EHIRK
initApplicationEventMulticaster();
/! BT FEREERXNAE, EERRIFRMERAIMNEE X EE
onRefresh();
/1 B+ EMEANKTE. MEIEMETIT ApplicationListeneriEMIITE
bean
registerListeners();
/*
Bt—5:
VAR A T T RYAERIN AR flbean
i elZIERmNE 5 XA EFIBeansEl (RIRERE)
HREM
a1 AEAR (tbaliAafterPropertiesSet 54, init-method53A)
JAFBeanPostProcessor (FE4IEEE) WLflbeanHiTEEL
*/
finishBeanFactoryInitialization(beanFactory);
/*
E+IT8:
SEiicontextIRlFT, FERIFALifecycleProcessorfonRefresh() A%, HHAME
e (contextRefreshedEvent)
*/

finishRefresh();



2% BeanFactoryflZiiis

2.1 3XEYBeanFactoryFififz

i BT
interaction BeanFactory # Bl ¥R /l
AbstractApplicationContext AbstractRefreshableApplicationContext
E obtainFreshBeanFactory()
i é
2 : refreshBeanFactory() >
- createBeanFactory()
4 : getBeanFactory() ’.I_-
o et Rt St v e T -5 oo e o et s e y
5 : DefaultListableBeanFactory —-I-
by /i

2.2 BeanDefinition il i@t X ¥ M F iRz
(1) ZFRESRINM TN RBSE

ResourcefEfii: 15¥BeanDefinitionfFREMITIE, BEHMEHEE Xavabean(g EBIXMLX
%, HBEIIERMResourceXd %,

BeanDefinitionE\ : IEAFE X iFH)avabean R RN IoCEZZATBHIBIELEN, XN B 2RHIBAIEL
EE TR EBeanDefinition,

FfiBeanDefinitionZl] loC &3

(2) IEDH



Step 1: FifE A O7E AbstractRefreshableApplicationContext#refreshBeanFactory 7577

@0verride
protected final void refreshBeanFactory() throws BeansException {
/] RS 2 Bbean factory
if (hasBeanFactory()) {
// $H2% beans
destroyBeans () ;
// %7 bean factor;-'l

closeBeanFactory () ;
}
try {
// 354k, DefaultListableBeanFactory
DefaultListableBeanFactory beanFactory = createBeanFactory(); heanFactory:

/1 WEFFIHid
beanFactory. setSerializationId(getId()): )\I:I
/] BEXbean L] B—EM (Z2HEE. & SATEIKE)
customizeBeanFactory (beanFactory) ;

NE;R7 A dhfBeanDefinitions

loadBeanDefinitions(beanFactory); beanFactory:

— e
synchronlze : 3 actoryl{orutor) {
// Tt{E L Hibean facotry
this. beanFactory = beanFactory;

Step 2: RIABEZMEM loadBeanDefinitions 753% —> AbstractXmlApplicationContext —>
AbstractBeanDefinitionReader —> XmIBeanDefinitionReader —EHH17Z!
XmIBeanDefinitionReader B9 doLoadBeanDefinitions /5%

protected int doLoadBeanDefinitions(InputSource inputSource, Resource resource) inputSource:

throws BeanDefinitionStoreException {

try {
[/ EEmlE S, Fxnld{ZERTFER|Document W H
Document doc = doLoadDocument (inputSource, resource); doc: [Zdocument: null!”™ inpu

/] BT document ¥ E, FiEBeanDefinition® & Fi#iTiEM

I- int count = registerBeanDefinitions(doc, resource);
if (logger. isDebugEnabled()) {
logger. debug (“Loaded ” + count + ” bean definitions from ” + resource):
}

return count;

}

Step 3: HAIE=RVEXmIBeanDefinitionReader 2k registerBeanDefinitions 7574, BAEIF4ETZ
REHEA, BMNEVIRE—T



public int registerBeanDefinitions(Document doc, Resource resource) throws BeanDefinitionStoreException { doc: “[#d

BeanDefinitionDocumentReader documentReader = createBeanDefinitionDocumentReader(): documentReader: DefaultF

// I EHBBeanDefinitionfIENE %:Eizﬁ/l\fj_:z_":\
int countBefore = getRegistry (). getBeanDefinitj 0 <N /
// iFffBeanDefinition

documentReader. registerBeanDefinitionsdoc, createReaderContext(resource)’ ; documentReader: DefaultBeanDefiniti
—_— e — S —————

// REFEMAIBeanDef init ton

return getRegistry(). getBeanDefinitionCount() - countBefore;

}

LRI EFFR M —PereateRederContext 5%, — N2
DefaultBeanDefinitionDocumentReaderzEregisterBeanDefinitions /575, FoidA
createRederContext 5 5&&

public XmlReaderContext createReaderContext(Resource resource) {

return new XmlReaderContext (resource, this. problemRe

. this. sourceExtractor, | Ithis, getNamespaceHandlerResolver());
e —

}

public NamespaceHandlerResolver getNamespaceHandlerResolver() {
if (this. namespaceHandlerResolver == null) {

this. namespaceHandlerResolver @ltNamespaceHandlerR@
}

return this. namespaceHandlerResolver;

protected NamespaceHandlerResolver createDefaultlamespaceHandlerResolver() {

ClassLoader cl = (getResourceloader() != null ? getResourceloader().getClassLoader() : getBeanClassLoader()):

return new@espaceHandlerRe@

HATRIIAES, Ltb&b Spring BE%5Em T NamespaceHandlerResolver BI#I8ATE .
HATBHN registerBeanDefinitions 7i5HiEER, WAT

DefaultBeanDefinitionDocumentReader#registerBeanDefinitions 755%

@0verride

public void registerBeanDefinitions(Document doc, XmlReaderContext readerContext) {

}

this. readerContext = readerContext;

# N doRegisterBeanDefinitions 753%

PIOl11eopec, DEdIWELLIILILIOINdISeIUVeLIegdLe. MULL L_VALUD Nl INIDUID VoL ImLIong) |
if (!getReaderContext(). getEnvironment (). acceptsProfiles(specifiedProfiles)) {
if (logger. isDebugEnabled()) {
logger. debug (“Skipped XML bean definition file due to specified profiles [” + profileSpec +
”] not matching: ” + getReaderContext (). getResource());

return; B EparseBeanDefinitionsf3ik
} preProcessXml #[] postProcessXml &82F 5%

}
preProcess¥ml (root) ; /

parseBeanDefinitions(root. this. delegate);

postProcessXml (root) ;

this. delegate = parent;



# N parseBeanDefinitions 75i&

protected void parseBeanDefinitions(Element root, BeanDefinitionParserDelegate delegate) { root: “[heans:
if (delegate. isDefaultNamespace (root)) {
Nodelist nl = root.getChildNodes(); nl: “[heans: nulll” root: “[heans: nulll”
for (int 1 = 0; 1 < nl.getlength(); i++) { 1: I
Node node = nl.item(i); node: “[bean: nulll” nl: "[beans: nulll” i: 1
if (node instanceof Element) {

Element ele = (Element) node; ele: “[bean: null]” nod

parseDefaultElement(ele, delegate);

else {
/] BB ES SR

delegate. parseCustonE lement (ele) ;

}
# A parseDefaultElement 753%

private void parseDefaultElement (Element ele, BeanDefinitionParserDelegate delegate)
// importITEAMIE
if (delegate.nodeNameEquals(ele, IMPORT ELEMENT)) {
importBeanDefinitionResource(ele) ;
}
// alias JGEALIE
else if (delegate.nodeNameEquals(ele, ALIAS ELEMENT)) {

processAliasRegistration(ele); %g*ﬁ'bea nﬁﬁ

processBeanDefinition(ele, delegate);

#%E beans IR
else if (delegate.nodeNameEquals(ele, NESTED_BEANS ELEMENT)) {

// recurse

doRegisterBeanDefinitions(ele) ;

# N processBeanDefinition 753%



protected void processBeanDefinition(Element ele, BeanDefinitionParserDelegate delegate) {
// #BfibeanTTE HBeanDefinition, {BEIAT initionHolder W AIERLT BeanDefinitionHolder &
BeanDefinitionHolder bdHolder legate. parseBeanDefinitionE lement (ele) ;

if (bdHolder != null) { \

/*
<bean id="demo” class="com. chenhao. spring. My Te;t&é%ﬁ*ﬁﬁﬁBeanDefInItlonHolderx—j%
property name= beanllame” value="bean demol”/
meta key="demo” value="demo”/>
mybean:username="mybean”/
</bean
MER BENAFE, AL B E XS
*/

bdHolder = delegate. decorateBeanDefinitionIfRequired(ele, bdHolder);
ooy
try { . B 7tJﬂZﬁEﬂﬂ
// FERlBeanDefinitionH)iE /
@orﬁeaderUtils. registerBea@dHolder, getReaderContext (). getRegistry());

}

ZElt, FMRESER, MR, AMBEMTIMMISIEIEN XML RE XK BeanEEHENR
BeanDefinition 3% Z FMA—"T"MapH, BeanFactory £I4 Map FIZEHZHLRIXLE BeanDefinition

A9,

// Still in startup registration phase

I this. beanDefinitionMap. put (beanllame, beanDefinition);
this. beanDefinitionNames. add (beanlName) :

removeManualSing letonlame (beanllame) ;
BJAZEDefaultListableBeanFactory&ZlttMapfIE X

/** Map of bean definition objects, keyed by bean name. */

private final Map<String, BeanDefinition> beanDefinitionMap = new

ConcurrentHashMap<>(256);

(3) HEFE

interaction BeanDefinition H0&i « M7= E M FR1E )

DefaultBeanDefinitionDocumentReader

Ab BeanDefinitionRead ‘ |XmIBeanDefinitionReader

| BeanDefinitionParserDelegate

1: loadBeanDefinitions ; 2 : doLoadBeanDefinitions

Iul

B : registerBeanDefinitions

4 : registerBeanDefinitions 5: déReglsterBeanDeﬁnmons
6: eBe .-Deﬂnmons
70 nDefinition

8 : parseBeanDefinitionElement

9 : parge eflnltlonEIernent

by ¥ i




237 BeanBlERiE

o BERTRAIKRBINKDHN, F(MEBeantlZFREAOE
AbstractApplicationContext#refresh() 75 &finishBeanFactorylnitialization(beanFactory) 4t

J*

Instantiate all remaining (non-lazy-init) singletons.

M ERIT B3EHNERA) B flbean

et zIEwnEH A B HBeanIfl (FiZEEME) .

ssitingm bean giEFRIEAO
s AR (HiniEMafterPropertiesSet HiE. ini
B FBeanPostProcessor (JGBEAMESE) FECflbeanittiz

finishBeanFactoryInitialization(beanFactory);

e j# NfinishBeanFactorylnitialization

// Stop using the temporary ClasslLoader for type matching.

beanFactory. setTempClassLoader (null) ;

// Allow for caching all bean definition metadata, not expecting further chang

beanFactory. freezeConfiguration() :

// Instantiate all remaining (non-lazy-init) singletons.

/1 SRPHEEE ST RIAIEIRI R Hlbean

|beanFactor1.'. prelnstantiateSingletons(); I

o 4k&55# N\ DefaultListableBeanFactoryzEprelnstantiateSingletons/53%, A1 EI TEI DRI
K18, &FI] Beandi& & iEBean, RAREPEEIgetBeant 5 EIRENL )



if (bean instanceof FactoryBean) {
final FactoryBean<?> factory = (FactoryBean<?>) bean;
boolean isEagerInit;
if (System. getSecurityManager() '= null && factory instanceof SmartFactoryBean) {
isEagerInit = AccessController. doPrivileged((PrivilegedAction<Boolean>)
((SmartFactoryBean<?>) factory)::isEagerInit,
getAccessControlContext()):
}
else {
isEagerInit = (factory instanceof SmartFactoryBean &&
((SmartFactoryBean<?>) factory). isEagerInit()):
}
if (isEagerInit) d
getBean (beanllame) ;

}
else {

/] T E Bibean
| getBean(beanName);|

}

o PEFIRER TR, HATFENZIT AbstractBeanFactoryzfdoGetBean i, XM AEFRRABR
Z, HEEHRIZOED
// BB H|bean
if (mbd. isSingleton()) {
sharedInstance = getSingleton(beanlame, () -> {
try {
// B3 bean

return|creat¥eBean(beanName, mbd, args);

}

catch (BeansException ex) {
// Explicitly remove instance from singleton cache: It might have been put there
// eagerly by the creation process, to allow for circular reference resolution.
// Also remove any beans that received a temporary reference to the bean.
destroySingleton(beanlName) ;
throw ex;

IR
bean = getObjectForBeanInstance (sharedInstance, name, beanlName, mhd);

}
o IZEH A\FIAbstractAutowireCapableBeanFactory22p9755%, HEINTFRBE D

try {

Object beanInstance = HdoCreateBean(beanlame, mbdToUse, args);
if (logger. isTraceEnabled()) {
logger. trace (“Finished creating instance of bean ' ” + beanlame +

”r ﬂ)
'

}

return beanInstance;



o #HA\doCreateBeanFiEEE, %A EHNIKTARE R X
o @lEBean3xfl, LEIERIZEREM
if (instanceWrapper == null) {

// B3 Bean IHl, BERFIXEEM

instanceWrapper = createBeanInstance (beanName, mbhd, args);

}
o taBeaniBEREM, ERAVIKBMN S E, NFBeanPostProcessor/5 BN EES

/1 A beanT|

Object exposedObject = bean;

try {
// BeanBIHIET

populateBear](beanllame, mbd, instanceWrapper);
// BRIt i, FHBeanPostProcessor/g B b FE2E

exposedObject = initializeBean(beanlame, exposedObject, mbhd);

5477 lazy-init IERINEHAN HIRIE
o lazy-init ZEIRINEFANHI DT

1 Bean WAL BTED SRB I EINITRY, Mklazy-init=truef€filY bean NI EEMBERE
FE—IRiE{Tcontext.getBean() B4 #1THEAL . Spring BT RSIBAIBEbean(E 2 (BIEXMLANERE)iE
MR SpringBEiZiRBIRIBeanDefinitionH 7 EIHashmap EM TEABMHR A, AERXNST
BeanDefinition ##1T4ME, WMRZMWMEONESBNIEHMERALIE, HAAONES 2B VA LM B
TR FHRBEN.

public void prelInstantiateSingletons() throws BeansException {
// FiBbeanDefinitionfEd
List<String> beanNames = new ArrayList<String>(this.beanDefinitionNames);
// BRRPERBAEHNINE SR HlbeanhIIIA
for (String beanName : beanNames) {
// 3REbean ENX
RootBeanDefinition bd = getMergedLocalBeanDefinition(beanName) ;
// ¥R S EWNE £ Glbean, MRZRFNHEANZMMNENINEDLZCIZRVIRN
if (!bd.isAbstract() && bd.isSingleton() && !bd.isLazyInit()) {
// FIBiRE R FactoryBean
if (isFactoryBean(beanName)) {
final FactoryBean<?> factory = (FactoryBean<?>)
getBean (FACTORY BEAN PREFIX + beanName);
boolean isEagerInit;
if (System.getSecurityManager() != null && factory instanceof
SmartFactoryBean) {
isEagerInit = AccessController.doPrivileged(new

PrivilegedAction<Boolean>() {



@Override
public Boolean run() {
return ((SmartFactoryBean<?>) factory).isEagerInit();

I3
}, getAccessControlContext());

}
}else {
/*
RZEZ BoeanMHITHIAMLHMBIEN, It getBean(beanName )k THRARLHNEE
|
HANERT context.getBean("beanName") Fifiti&HZ4EE—HEH
*/
getBean (beanName) ;

o L4E

==

o MF#EMMlazy-inithibean Spring BE AN A SH#T init HEMKRBIEN, HE R
#iTgetBean R HITRIIA ML HARTEN

o XFIEWimERIbean, getBeanfIFHMESMEFELIRE, EABTRVIAMLMEL Bean B4
e FEE TR

58575 Spring loCEIAIkEf o) 3%

5.1 f+ 2 2 EIFKE

BIMRIMESTMZ ARSI B, MBI RERTLALR Bean BEARISFAEXNT, HREFMFNR., LEWA
K#TB, BIEITC, CXAKHITA,




AR, RETEZRENBENEA, EXROBERBRR, BIMNEREIME—TIEEN, RIFERLE

.
Spring R EIMKEi17 =

o MSERRTEMMKE (MIERHEN)
o Field BMHRBIMEH (setiEN)

Heh, W&ESR0EMMRECEAT AR, REEHH BeanCurrentlyinCreationException &, 7Ef#R
BMETMREAT, spring RAMNEIRAIRENRINAIE.

5.2 AR IR H

o 5l bean ERSEBIMEE (TTIEBR)
e prototype [RE! beanfBIMKE (ToiEREIR)

S FRE beantIIA LI R R IE I 1E RS BB IMREIT B IT setXxx 5 A= £ FEFMK
#, Spring#l SEIZIRELE,

AbstractBeanFactory.doGetBean() /%!

if (isPrototypeCurrentlyInCreation(beanName)) {

throw new BeanCurrentlyInCreationException(beanName) ;

protected boolean isPrototypeCurrentlyInCreation(String beanName) {
Object curVal = this.prototypesCurrentlyInCreation.get();
return (curVal != null &&
(curVal.equals(beanName) || (curVal instanceof Set && ((Set<?>)

curVal).contains(beanName))));

}

E3AEbean Z AIAI R X MR E bean EAEHEIZN EEMERE . [REbeanTEeIB Z RIS HATIRIC
X T beanName EAHKEIE, FEIRERZEZMFRIRC

try {
/ /B[R B bean Z HIRIITIC
beforePrototypeCreation(beanName) ;
/ /8RB bean

prototypeInstance = createBean(beanName, mbd, args);

}
finally {
//BliE[FEE bean 7 EIBRIRIC
afterPrototypeCreation(beanName);
}

BEE: Spring AZHFREY bean BITEIAMKES
o H{f|beani@idsetXxx8E @Autowired H{TEIMKEN



Spring BfEMMKIAVIRICKIEE T Java 51 AEE, HIRTHRIGIAN, WRNEMLE AT
FIRER, (ERWIERV ARG A ZAE

Springi@id setXxx8} & @Autowired 77 /AR R EIMEBIE L2 BT 12 A1 ZE — 1 ObjectFactory Xy
SRR, BERIRClassATEIRRMERTRN RN ZE, TIABClassAlysetClassBA A
ZBIFRIEClassASZ L 93T SRiBiT ObjectFactoryiRBIRERISpring B 28+,

o Spring&##liaftClassABI MERIR L RIGIRRIREEISpringH =8,

boolean earlySingletonExposure = (mbd.isSingleton() &&
this.allowCircularReferences &&
isSingletonCurrentlyInCreation(beanName));
if (earlySingletonExposure) {
if (logger.isDebugEnabled()) {
logger.debug("Eagerly caching bean '" + beanName +

' to allow for resolving potential circular references");

}
/ 1 BB RN RIZRIEObjectFactory W HRiE AN EI B 23
addSingletonFactory(beanName, new ObjectFactory<Object>() {
@Override
public Object getObject() throws BeansException {

return getEarlyBeanReference(beanName, mbd, bean);

)i

o ClassAjgMsetClassBAIE, SpringE =it MB 23 IRENClassB, ILtbAYClassBATETESpring

't og

BEH.
o Spring&23#liaftClassB, ERfth&IEClassBIZBIRERISpringB a3+

o ClassBiFsetClassA/3%, SpringM B2 5kEClassA, ANE—SHERIRRIRE T
ClassA, FELLATIAIREREIClassASE I

® ClassAiBidspringB233REXZIClassB, ST T W RIBIRIE,
o X#¥ClassAFIClassBEBSTRL T S RAIAMIRIE, MR T BEMKBIEIR,

/&89 Spring AOP [\

AOPAFL: AEARERBUWSSEENIFR FEEENEE, MSEAREEEMRREAE. AEN
B, ESEHAE. teeRiEfn.

217 AOP HHXARIE

1.1 BT 4%

EHBAOPARIEZH], BAVGHRE—T FTEXMIKE, ENMIE=MOROITROT R (FHXEy
RAIFER, TANRHAITON, FULEM EX#H—FEMAOP, A#H1TLIN)



i i i s
B R B M 4% AT
HEEERBERR HEZERHERR HEEERHERR
FNE FNE FNE FUE

FRES '

EE

BX/EREF

FEEF '

IEE

BX/EREF

FREF

BX/EREFH

FREF

'

I5E

BX/EREF

1

#2E

HiRE

I

H2E

7

HiRE

H2E

b

HiRE

g'

#RE

82

HIRE

FEFEANMEARRBAOPBEIRITIER, SBNILBIEFTRENT AN, FHERRENEEFD,
BEPRFEAENEEND, FEHRNEFNBIIMRE. M FEREXRATAOPBRIRITNER, E
IELTAEER D AOCRSHER H SRR EIRT, SRAEISRIERA, EoiTHNEEERNWSBES EHITIE

5%,



6. 5 EMSNENEMSHREFUR
7. ZMERE 25 BRSNS 2B
8. FEIATIL S BT Er . TSR RBaE
RROAN

9. it EM R AERIER RN FHIZ
RAREFERSIA (BN

1.2 AOP RiE

e Ik
BB~ T 3% T
PENE BERHE
#J ﬂi || R
FUEMR FNEMR 2
EMEMR FNETE
%pg:teAccount ;;IeteAccount ‘transfer’s sk [ caisier |
Ef EiE ﬁfﬁ%ﬁﬂ
EES = =
~ IEEMS 5 EvS EEMR
updateAccount% deleteAccount 53k transferfss& savefik
1A S EEENR MG RLF R, B JgL &L JgL
H=Eri®. HiafiBERE, REMEN
WEN—REERNEEM -
= 2
S HRERE HRERE HRERE #RERE
L HEIR S S R SR updateAccount deleteAccount transfer save
5. BEHERRNESRAMNARE




Rid
Joinpoint(GE

#R)

Pointcut(t]]
AR)

Advice(GE
F0/3858)

Target(B4R
R)

Proxy(ftCiF)

Weaving(£

A)

Aspect(]]
)

e

EENEBLEAMATEEEAEIMARWSELTNR, BAHLERBATT
MEL, RERIBHIMESE. EHEPTHIRIE B SRR I EEAY
5. ESpringtEZRAOPBRBMIRARSTIR, BRSIFHALBENEER.

EENERLEELEERCIBIMABIW S ELHARZ GNEERR. ALES, K
MNEHRIE transfer HIEMRABERR, ENFIBTAERIINEEFZEN
HigE,

EENEYEETATRMALRINENTGE, HETENGAERNENER—
HRY, BN, ARESEERRWSHIENTZARIT, RRXESFSEFRWSHIE
EERTZENT, MERESERUSHERTTERESZENTES. Ba
REMBBANEE, HHXE: nEEHN GERMN REEN REEN FRE
0.

EENERAENERN R, BIRAENR,

EENE—TEKAOPRANE G, FENRESE, ATENR,

TR B RN AR B KRR FAIIEXN RIEIZE. springRAGISA
EAON, MAspect) RARmIFMAATEZREIAN.

EIEE S ERNCIBAXENAHE, EXERXMEEABEXE—TEHR, X
PNEMEYIESE., flal, ESE, EREEEXNG EMENESEXE, &
EE5, BRES, WREFFS, TIEXEMEBSLRNAGE. HIBIE

Y= HIH TrasnactionManager FiE—" Y H.,

ERR: BETRR . SR, ERETREN. HEFENSXERSARNNILR, HIMZ0EER
=, MERSTHEHREERR, EERRAE—TMRIER

PIAR: FEEAOPBBRBEZ MR ATERMLE, HRBAMBNGE

Advicel&ig:

B—TEX: EREEY)EZHE

FITEXR: AR (ER-EEERRLIMAGEEE, BAXEERSMIELUR, EANZER

RESZZANGIN)

AspecttH: YEMSEXN LRGN —1GRE

AspecttlE= I\ R +155&

=tIANR (BERE) + AR (BIEREPIHRII) + Et)i85E
RBHMRZ, BORMENTHEEEM TG BAN T AENSEAH



58277 Spring®nAOPRI{ IR X IR
Spring SEMAOP BAEAMENSAIERA

BIABERT, SpringSRiERAENSRES LIENEIFEMIDKEZCGLIB, MR BN 5%H LI
FEEOR, SpringeikiRCGLIB, MR BN REIM THENO, Springfiki®|DKEAIIRIEBRA, T
BB B EN AT, ikSpringsafil{ERCGLIB,

377 SpringshAOPHIECE /5=

FESPringfIAOPERER, hAlloCRE—#, HISEEEFR.
£ ERAXMLER

BT EEAXMLOIRESEE

£ ERALTREE

25477 Spring-FAOPCI]

=k awtPENBREITAE, FRIETHNEENEBRANR BN AN ENE (service/Ztransfer
%)

4.1 XML &=
Spring @ EIRFF KHIELR, {FFaopHis| Naophijar

o AAKR

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

</dependency>

<dependency>
<groupId>org.aspectj</groupId>
<artifactId>aspectjweaver</artifactId>
<version>1.9.4</version>

</dependency>

o AOP #Z/ILECE

<!--
SpringE T xXMLAYAOPEC ERTHA &R
#EspringfIECE XX HAF NN aophIL R
xmlns:aop="http://www.springframework.org/schema/aop"
http://www.springframework.org/schema/aop

https://www.springframework.org/schema/aop/spring-aop.xsd

SpringE FXMLAYAOPEL B ST :



—#: EEABeanXASpringEIE

Z#: {£Mfaop:configHifaopMELE

=4#: {fFaop:aspectBiBYIE

MU {EFX R AR ED B B AN AL BY
ANIIRBIKBRIEBH, 5% Naop:before

=
<!--iE@XbeanRAspring K EE-->

<bean id="logUtil" class="com.lagou.utils.LogUtil"></bean>

<!--FHifaopEC&-—>
<aop:config>
<\--ECEYE-->
<aop:aspect id="logAdvice" ref="logUtil">
<!--EERIE®BAN-->
<aop:before method="printLog" pointcut="execution(public *
com.lagou.service.impl.TransferServiceImpl.updateAccountByCardNo (com.lagou
.pojo.Account) ) "></aop:before>
</aop:aspect>

</aop:config>

o 4TS
o KTHINRKIAN

EAREEESLI T 3T TransferServicelmpl B9 updateAccountByCardNo F5iE#1TiEE, £H
WATZHI, W TICRAENEY., XEE, FHEMT —NEREENER: IARRE
X, EEMH4ANE? HBIMEFTE.

" HSRIER

PINRKRIAT, AR ijAspectJt)J)\,m%L‘ﬁ BN BRI EIBAGWNFRNE, B
FARATHRHSIEERANERQHTIEE, ERAspect REANN—END

= XTFAspect)

Aspect)@— 1 ETJavaiB S HIAOPHEZR, SpringiEZEM2.0MRAS 2 S5 R T Aspect/iEZS
FUIARTRIARE D, FFiaZiFAspectIARTIAR

" PARKIANERTA

EREHDER  BEEBMHS REE 88.8%.8%.%8.558(38IIK)

e Uiy E

public void

com.lagou.service.impl.TransferServiceImpl.updateAccountByCardNo(c
om.lagou.pojo.Account)

IR EAGTSEIINS Y-S

void

com.lagou.service.impl.TransferServiceImpl.updateAccountByCardNo(c

om.lagou.pojo.Account)

REMERBAMER*, RRMERIREIE

*

com.lagou.service.impl.TransferServiceImpl.updateAccountByCardNo(c

om.lagou.pojo.Account)



BRAIMNER . XRERE, BRR/AE, A5/ 1T

*

....TransferServiceImpl.updateAccountByCardNo (com.lagou.pojo.Accou
nt)
BEAMNER. . RRHAEREFE

*

..TransferServiceImpl.updateAccountByCardNo(com.lagou.pojo.Account

)
KRNKHER, HAIUER..RRERE, EERE
* ...(com.lagou.pojo.Account)
SHIIR, PILMERRREE
BEARXMERSEUZI ¢ int
S|AEBNNEERELZ: java.lang.String
SEIIRFIMER*, RNEESECEEE, BERLINESH

ok Kk k(%)

SEIIRFAIMER. ., RRELSEIR . BSHANURERKE

* ok Lk k(L)

EB\EAH:

* ok Lk k(L)

o MEREAXNEE

ARERINSZRT, SpringfmEFIZRIEN R, SRIFBRAENRAIIRE NIIEF
89, MAENRIM TEO, NRBAETFEONDSRIE, SHAENSREE I EaED
HIBHE, Spring= BoptlikE|EFFENNSHKERLR.

BEBMNHIE, LTIEHRAENRESTIEO, REARZfinalBifiayLiBl ] AR M cglibiz
HABENRIREN R, FAMUSpringtt ZREN 7 XMER, RHTEENTS N EIEFIER
ETFEOESRE (BlcgliblAaR) , BEENARNERHM

= {FfHaop:configinBhc &
<aop:config proxy-target-class="true">
= {FfHaop:aspectj-autoproxytinEic &

<! - BB FxMLAERA S EC BEA0PIT IR NS, RSpringH /a3 EFECEA0P
sz Fi-->
<aop:aspectj-autoproxy proxy-target-class="true"></aop:aspectj-

autoproxy>

o AMIEANZEEY
= RIEEA
BESIL: aop:beforefnz



<!--
1ER:
RFEEREE.
I E -
EREEL I Faop: aspectin® AEL
[Bi:
method: ATIEEREBAR AR
pointcut: AFHEEITIARFKIAN
pointcut-ref: BFHEEVIANRKANAISIA
o=
<aop:before method="printLog" pointcut-ref="pointcutl">

</aop:before>

HATR
BIEBAKEH ARG E (WSOTTFIE) FATZRINAT.
M

BIE B A BEREIARGENSE, A ERITIEE,
o EEHATAIEAN
EEAN

<!l--
fER:
RTFEEEEHRITRER
HIMUE:
ERBEL P Eaop: aspectin&EAES
B:
method: A FHEERE BN ERR
pointcut: BFHEEVARKEAR
pointcut-ref: ATFHEETARKIAXNS|IAB
-—>
<aop:after-returning method="afterReturningPrintLog" pointcut-

ref="ptl"></aop:after-returning>

o FERA

EEAN



ER:

RATEREEREBA
BN E

EREEH I Eaop: aspectinZAEE
i

method: B FIEEREBMN A EZBMR
pointcut: BFIEEIIARKIER
pointcut-ref: BFEEVIARTKIAXHNS|IFH

-—>
<aop:after-throwing method="afterThrowingPrintLog" pointcut-ref="ptl"

></aop:after-throwing>

BATRI
SFERANPITRNZEIARLE (WSOGE) RITTEREZE, REBMRIT. NRY)
ARFEPTREFERE, WREBNAEHT.
i T
SEBAMIAILERBYIARGERN TS, BrIMRBIIARBG EZRITTENZFERER.
o ERZRBHN

BRI

<l--
ER:
RAFiEEREZBA,
HIAE
©REEL P Faop: aspectin®&E AER
B:
method: A FIEERZ BN S IEZR
pointcut: BFEEVARTKIER
pointcut-ref: BFIEETARTKIALXNSIH

-—=>

<aop:after method="afterPrintLog" pointcut-ref="ptl"></aop:after>

PATESHL
REBAMNHATHNZEDARTGE (WSOAE) FITRRZE, IARAGEREZEHRAT,
BROIER, TRYARDEIITRETERE, CHREREZAIHT,
i)
RLBANATH, FIDGRERZIBAN S ZENS N, RN TR UM —LEFERE,
o HRLZBAL
[F=wsF



<!l--

fER:

AT B EIREEAN,
HEMUE

EREEL I Eaop: aspectinEAIAED
Elk:

method: B FIEERGBA S EBR
pointcut: BFIEEIIARKIER
pointcut-ref: BFEEVIARTKIAXHNS|IFH

S

<aop:around method="aroundPrintLog" pointcut-ref="ptl"></aop:around>

* % 4RI AR * *

WEER, EREHITRIENMEMERIMEARBAN. sElMEN (18, FE, FENRR)
ENEIEE QIERABAIEE, MIASEH, ERspringlBRATARMHA—FA LUBEE IR
A, EHERNABANRITABEEE., EEEEMNProceedingioinPointE O RELIHK,
SEMFRTIANRTTIERERA .

**ProceedingJoinPointiZ[/ 143 **
EME:
! [image-20191205141201938]

(Spring%E9%AB%98%E7%BASA7IE6%A1%$86%3E6%9ESB6YE8SAFSBEYE7$A8%8BYESYAESB2%E4%
B9%89.assets/image-20191205141201938.png)

4.2 XML+EfRE

e XML HFF/E Spring XF3E#% AOP HIZ#5

<!--FBspring¥iEifaopfyziF-->

<aop:aspectj-autoproxy/>

o nfil

/[ **
* BHUERBE
* Qauthor NfE
*/
@Component
@Aspect
public class LogUtil {

/**
* BExnlFELER TERYIARKRAR, HIMIEER, BAEEERPUEERE?



*

*

*

F—%: BE—TAE
B ERHEEAePointcut R
F=% HFENvalueBHIRMIIASRIAR
iRk
1.5 BUARRKARE, BIEHER+(), Bl "pointcut()",

2. EHEIIETER, JREREL AR, EREMIEFERLREZRENER.

/
@Pointcut("execution(* com.lagou.service.impl.*.*(..))")

public void pointcut(){}

@Before("pointcut()")

public void beforePrintLog(JoinPoint jp){
Object[] args = Jjp.getArgs();
System.out.println("BIEEX1: beforePrintLog, S¥E: "+

Arrays.toString(args));

}

@AfterReturning(value = "pointcut()",returning = "rtvValue")
public void afterReturningPrintLog(Object rtValue){
System.out.println("/[FE@A: afterReturningPrintlLog, RE/E

&= "+rtvalue);

}

@AfterThrowing(value = "pointcut()",throwing = "e")
public void afterThrowingPrintLog(Throwable e){

tn

System.out.println("HFEiB%1: afterThrowingPrintLog, F&EE

@After ("pointcut()")
public void afterPrintLog() {
System.out.println("&Z@%0: afterPrintLog");

[ *%
* BREEBAT
* @param pjp
* @return
*/
@Around("pointcut()")
public Object aroundPrintLog(ProceedingJoinPoint pjp){
//ESORENE
Object rtvalue = null;
try{
/ /AT EBA]
System.out.println("HIE@A"

/71 RENSE
Object[] args = pjp.getArgs();

||+e);



/12 FATUANRTE

rtValue = pjp.proceed(args);

//[EE R

System.out.println("[F&EEB");
}catch (Throwable t){

/SRR IBAN

System.out.println("HE@B");

t.printStackTrace();

}finally {
/| BRARBH
System.out.println("&ZE");

}

return rtValue;

}
}
4.3 ERRIER

EfERERRNTT Raophd, BAIZEMHENME, S ERERIEREXGPNTEXTEE:

<! --FFiEspringXfiEfi#aopfITiF-->

<aop:aspectj-autoproxy/>
HEREXPERUN T ERHTER L ARE

/%%
* @author NJER
*/
@Configuration
@ComponentScan("com.lagou")
@EnableAspectJAutoProxy //FFBspringiiEiFAorPHI s

public class SpringConfiguration {

}

58577 Spring AN E S

REAES: EUSRBRFINESEHNG, EOBESEHNARLHGRELSES
FIARES: BxmiE ERE RN ARSSEHN RN, WHEBRES
5.1 E 55Ol

5.1.1 BSOS

ES5EEELN—ARE, ARXERFENE T BT, BAZENI), BEAZHTRIN, MMHERTE
REERS K2,

Blgn: A——BieIK, SN T TMFRsqIED:



/*FE RN+ /
update account set money=money-100 where name=‘a’;
/**FE NIRP INEe* /
update account set money=money+100 where name='b’;
XRFIETHRNT, BAZHMI, BEAZEARI.
5.1.2 ESHMAEY

RFE (Atomicity) RFEREESE—TTADEINIERN, ESFHUREBELAMRE, BEAH
RR=E,

MBRERIBESGER, BSPNZTMREEAIMINELEHRN

—Hi% (Consistency) FEHFMFELIEEM—T—HIEPREEZERE B IHH—T—FRIRE,
BIENELMKEIABE 1000, BA1000, ¥MfEA+BHSE2000,

—HMEMEURAERIZA, (1000, 1000) (900, 1100) , ARzt (900, 1000)
fREtE (Isolation) ESNEBMERZS TAPHKILESEEN, EEANE—THPAENSES,
BT ESTRNEMEBSZNREEIRERTIN, 2THEAESZEERERER.

tegl: ES14LRATHKT 2000, BEFESFS1EAKIRR, ATRESSZ2EWIE, KIITENK T 2000
Rk, 2B T BS1EARRZOEE ()

XM (Durability)

BFAMRE—TES—BERRER, eXHEEFHRENSEME KA, & TREMERIERER EHME
W AROZNS E BRI,

5.1.3 ESHREE R

TEERBER, SEUUATERL: (UATELZEHERN) , HEINRERANEHERSESH KO-
AEiE: —PNERPNESIER T BT EIEPRIRZAEIE,

AAEEE: —PNEREPNEF LI T BI—TEEFELRERNupdatefIEiE (RIERAER—1F)
=

RITARESEST, B8THE, THEANw, WSS EARKE

S ARKETES2, AR TAKT2000Rt,, HERRTES
RTABSESZ1ERLREEREKR, KMIHEN.2w, FERIEZHFRIWIEARRT, WUHATEEE

BIE (41%) @ —TEERNES T BII—TLHEPERERERMinsertsE deletelVEUE (RIEH
HA—H)

MR
EZ1TWMBEIAENIWHRTHNEH, EWHRTIONA, HRHESERKH
BZ2MBARKE, FRAT, THIw, @MRPBAT2RRE, HARRTES

EZ1HREWIZNIWHRTE, RME12TA, BTRT



SR E X T AR R Rl -

Serializable (17ft) : FNERAEIE. AEUESRL. BEBRNEE. (B1TH) &5
Repeatable read (FIEE1E) : oERIEIE. AUESEIERNEE, KNEZFAELRE)ET
ZHHEI T EXMEupdate 91T 1T H0

Read committed (IZERR) : F@RIELIERLRLE, FAIBEENLIE—TEERE., £=
Read uncommitted (EFRIER) : REKH, UEBERYTOERIE, (ERER) RIE

AR RARRFAS, WERRRBER

MySQLEYERIAFRE 25l 2: REPEATABLE READ

BIHAEAMBERA: select @etx_isolation;

REMYSQLESHIEERF]: set session transaction isolation level xxx; (IREHIZHA]
mysqliEERIEN, HARKANER)

5.1.4 ESHEBITRH

BB FEEserviceBiR1TIEHI, WMMRE M serviceBRIEARR T BIh—"1service B/ EB, AMIBRIEZR
BEEAMARIN T BEZH, BLAFBABIIME, MBEHRTESHN—LHE, XMIUMBESZHEET

ARRB, BfTISTEBRYMAERIMERE X ESHERETH

WRSARAES, MHE—TES, WRELEFE—TEST,

PROPAGATION_REQUIRED . o e .
REQ MIAEIXTESH., XERE LIERE,

PROPAGATION_SUPPORTS ZIFHAIES, MRHANEEES, MUIEESHANT.
PROPAGATION_MANDATORY FRHAINES, NRYFIREES, MHEEE,
PROPAGATION_REQUIRES_NEW MEES, URHAEESS, BHRESEER,

PROPAGATION_NOT_SUPPORTED MAEES A HITIRE, WREHRNEFEESS, MIBHISESER,
PROPAGATION_NEVER MAEES AT, WRHFEFEEES, INERE.

MRHRIFAESS, WERESSANT. URIIRBES, N

PROPAGATION_NESTED _ o .
#1175 PROPAGATION_REQUIREDZE LAY 1E ,

5.2 SpringsE S AJAPI
mybatis: sqlSession.commit();
hibernate: session.commit();

PlatformTransactionManager

public interface PlatformTransactionManager {

/**



* RRESNEER
*/
TransactionStatus getTransaction(@Nullable TransactionDefinition definition)

throws TransactionException;

/**
* BRXES
*/

void commit(TransactionStatus status) throws TransactionException;

/**
* ERESH
*/

void rollback(TransactionStatus status) throws TransactionException;

3|

O ESpringfIE S EEEZMED . Spring REHAITESXI, RENTRMHNE, NAKE
ST AENES, FERMEMRSIIE, HthERBEXNEIANAE, ESpringtEZRH, ]
NE 7T —LEAZKE, 5120 DataSourceTransactionManager , HibernateTransactionManager &
%, (# HibernateTransactionManager B EIEE37E spring-orm-5.1.12.RELEASE. jar )

Spring JdbcTemplate (BUBERIETER) . Mybatis (mybatis-spring.jar) ————>
DataSourceTransactionManager

Hibernatefgf —— ———— > HibernateTransactionManager

DataSourceTransactionManager |ItRE R EETEERILE, FRASESEMMEEAAop (BN
12) RBEZEHEERANRW S

5.3 Spring FEANESEE

o ZixmltE(

o S A\jar

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

</dependency>

<dependency>
<groupId>org.aspectj</groupId>
<artifactId>aspectjweaver</artifactId>
<version>1.9.4</version>

</dependency>

<dependency>
<groupId>org.springframework</groupId>
<artifactId>spring-jdbc</artifactId>

<version>5.1.12.RELEASE</version>



</dependency>

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

</dependency>

o xmlfcE

<tx:advice id="txAdvice" transaction-manager="transactionManager">
<I--EHEZSZHT, EHETH. RELNF-->
<tx:attributes>
<!-——fgMEE-->
<tx:method name="*" read-only="false"
propagation="REQUIRED" isolation="DEFAULT" timeout="-1"/>
<!--FNEWNEBESZUERE-—>
<tx:method name="query*" read-only="true"
propagation="SUPPORTS" />
</tx:attributes>

</tx:advice>

<aop:config>
<!--advice-reffgaIG&=1&1)1BHE+H{I-—>
<aop:advisor advice-ref="txAdvice" pointcut="execution(*
com.lagou.edu.service.impl.TransferServiceImpl.*(..))"/>

</aop:config>

o EHFXML+FR
o xmlfd&

<|--lCEEFEEE-—>
<bean id="transactionManager"
class="org.springframework. jdbc.datasource.DataSourceTransactionManage
r">
<property name="dataSource" ref="dataSource"></property>

</bean>

<! --F/ZspringdFEEZHIF-—>

<tx:annotation-driven transaction-manager="transactionManager"/>

o EEO. XFEHELARIM@Transactionali£f#

@Transactional (readOnly = true,propagation = Propagation.SUPPORTS)

o ETULEAE



SpringEF MBI A RNESZEFEE, RFEE xml| EBEE 9 U E/ESII,
SRR HExmIBR B SEHAY <tx:annotation-driven transaction-

manager="transactionManager"/> BCE& .,

£ Spring BECE £ _ERIN @EnableTransactionManagement jE4ZENA]

@EnableTransactionManagement//FFBspring/FEESHNTIEF
public class SpringConfiguration {

}

8849 Spring AOP;EIZRESI

17 REMNSREIE
1.1 AOPE LRI &

BeanE®EN

@Component

public class LagouBean {

public void tech(){

System.out.println("java learning...... ) g

AspectE X
package com.lagou;

import org.aspectj.lang.annotation.Aspect;
import org.aspectj.lang.annotation.Before;
import org.aspectj.lang.annotation.Pointcut;

import org.springframework.stereotype.Component;

@Component

@Aspect

public class LagouAspect {
@Pointcut ("execution(* com.lagou.*.*(..))")
public void pointcut(){
}

@Before("pointcut()")
public void before() {
System.out.println("before method ...... "9



izt AR 51

/**
* KB acp RIEBXZREUE
*/

@Test

public void testAopProxyBuild() {

ApplicationContext applicationContext = new
AnnotationConfigApplicationContext (SpringConfig.class);

LagouBean lagouBean = applicationContext.getBean(LagouBean.class);

lagouBean.tech();

1.2 R

@) public void testAopProxyBuild() { 1\ EgetBean%%ﬁ)ﬁ
ApplicationContext applicationContext = new ationConfigApplicationContext (SpringConfig. class); applica:

@ - LagouBean lagouBean = applicationContext. getBean(LagouBean. class);
lagouBean. tech();

} applicationContext
} ,

> =7 = {ConcurrentHashMap$MapEntry

2\ apphca‘“onContext > = 8 = {ConcurrentHashMap$MapEntry
> =9 = {ConcurrentHashMap$MapEntry

-> beanFaCtory > =10 = {ConcurrentHashMap$MapEnt

- >S|ng|etonobJeCtS > = 11 = {ConcurrentHashMap$MapEnt

> = 12 = {ConcurrentHashMap$MapEnt

\ v = 13 = {ConcurrentHashMap$MapEntry@

- > = key = "lagouBean”
AopTest testAopP Bui .
oP_es ssthophroyBuild) v = value = {LagouBean$$EnhancerBySpringCGLIB$$d4504ceb@2297) "com.lagou.LagouBean@3fb6:

I f CGLIB$BOUND = false
AR ¥ > () CGLIB$CALLBACK_0 = {CglibAopProxy$DynamicAdvisedinterceptor@2379}
> (f) CGLIB$CALLBACK_1 = {CglibAopProxy$StaticUnadvisedInterceptor@2380} Bl
> (f CGLIB$CALLBACK 2 = {CglibAopProxy$SerializableNoOp@2381} =
> (f CGLIB$CALLBACK 3 = {CglibAopProxy$StaticDispatcher@2382}
tationConfigApplicationContext@2150} "org.sp > (@ CGLIBSCALLBACK 4 = {CglibAopProxy$AdvisedDispatcher@2383)
> (f CGLIB$CALLBACK 5 = {CglibAopProxy$Equalsinterceptor@2384}
> (f CGLIB$CALLBACK 6 = {CglibAopProxy$HashCodelnterceptor@2385)

4 = {ConcurrentHashMap$MapEntr 9} "testB" -> "com.lagou.TestB@37ddb69a"

370} "testA" -> "com.lagou.TestA@349c1daf"

v v

1
15 = {ConcurrentHashMap$MapEntry@

AR ULTE getBean ZAI, LagouBeanWRELZ™4 (BNEE—THBRAABHITR) , MEZNR
2 TREXNR (Cglib{RENR) , HNME, BRMEHIESRERBanEEL5TH THRE, REITH
IR,

1.3 RIEMREIZRIE

AbstractAutowireCapableBeanFactory#initializeBean(java.lang.String, java.lang.Object,
org.springframework.beans.factory.support.RootBeanDefinition)

/* *
* {48 Bean
BiEBean/GEANERR A
Beanfy—LE¥IR 1L 5 iERITinit-method



BeanHYSLI A FARIERtE X OB MEN
*/
protected Object initializeBean(final String beanName, final Object bean,
@Nullable RootBeanDefinition mbd) {
// HITFiEEJAwareMethods
if (System.getSecurityManager() != null) {
AccessController.doPrivileged( (PrivilegedAction<Object>) () -> {
invokeAwareMethods (beanName, bean);
return null;

}, getAccessControlContext());

}
else {

invokeAwareMethods (beanName, bean);
}

Object wrappedBean = bean;
if (mbd == null || !mbd.isSynthetic()) {
// BITEiBHIBeanPostProcessor#postProcessBeforeInitialization #JIB 2RI
NPISEERYTpr
wrappedBean = applyBeanPostProcessorsBeforeInitialization(wrappedBean,
beanName) ;

}

try {

// XEBRFEHITafterPropertiesSet (LM T InitializingBeani&[) 7AiEM

initMethod

invokeInitMethods (beanName, wrappedBean, mbd);
}
catch (Throwable ex) {

throw new BeanCreationException(

(mbd != null ? mbd.getResourceDescription() : null),

beanName, "Invocation of init method failed", ex);

}
if (mbd == null || !mbd.isSynthetic()) {
// B BeantiaftEm, MITEELIERLE
wrappedBean = applyBeanPostProcessorsAfterInitialization(wrappedBean,
beanName) ;
}

return wrappedBean;

AbstractAutowireCapableBeanFactory#applyBeanPostProcessorsAfterinitialization

@override
public Object applyBeanPostProcessorsAfterInitialization(Object
existingBean, String beanName)

throws BeansException {



Object result =

existingBean;

/! EAPITRELIEES

for (BeanPostProcessor processor

getBeanPostProcessors()) {
Object current = processor.postProcessAfterInitialization(result,
beanName) ;

if (current == null) {

return result;
}

result = current;

}

return result;

@0verride

public Object applyBeanPostProcessorsAfterInitialization(Object existingBean, String beanllame)
throws BeansException {

Object result = existingBean;

for (BeanPostProcessor processor : getBeanPostProcessors()) {

Object current = processor.postProcessAfterInitialization(result, beanlName);
if (current == null) {

return result;

}

result = current;

}

return result;

}

BIERRIEN R G B L IEE3AbstractAutoProxyCreator#postProcessAfterinitialization

/**

* Create a proxy with the configured interceptors if the bean is
* identified as one to proxy by the subclass.
* @see #getAdvicesAndAdvisorsForBean

&7

@Override

public Object postProcessAfterInitialization(@Nullable Object bean, String
beanName) {

if (bean != null)

’

{
/] MEBETZERTERRETT (FJEESZ0IET, tbuatkield, SIZarHE, ekt
EelEs,
// HETFEZSEBN, fsLBEHNRE—)

RELNEINNSR)  BeEE6E
Object cacheKey = getCacheKey(bean.getClass(), beanName);

if (this.earlyProxyReferences.remove (cacheKey)

!= bean) {
return wrapIfNecessary(bean,

beanName, cacheKey);

}

return bean;

AbstractAutoProxyCreator#wraplfNecessary

/**



* Wrap the given bean if necessary, i.e. if it is eligible for being
proxied.
* @param bean the raw bean instance
* @param beanName the name of the bean
* @param cacheKey the cache key for metadata access
* @return a proxy wrapping the bean, or the raw bean instance as-is
*/
protected Object wrapIfNecessary(Object bean, String beanName, Object
cacheKey) {
// targetSourcedBeansB8Z, 1GABRIEEGIET
if (StringUtils.hasLength(beanName) &&
this.targetSourcedBeans.contains (beanName)) {

return bean;

}
if (Boolean.FALSE.equals(this.advisedBeans.get(cacheKey))) {
return bean;
}
if (isInfrastructureClass(bean.getClass()) || shouldSkip(bean.getClass(),

beanName) ) {
this.advisedBeans.put(cacheKey, Boolean.FALSE);

return bean;

// Create proxy if we have advice.
// BEIFfE&IZAdvisor, XAdvisorsMlbeantFERBEHILE, &ASH—1
List<Advisor>, BllspecificInterceptors
Object[] specificInterceptors =
getAdvicesAndAdvisorsForBean(bean.getClass(), beanName, null);
if (specificInterceptors != DO _NOT PROXY) {
this.advisedBeans.put(cacheKey, Boolean.TRUE);
// BR, BIERENR
Object proxy = createProxy(
bean.getClass(), beanName, specificInterceptors, new
SingletonTargetSource(bean));
this.proxyTypes.put (cacheKey, proxy.getClass());

return proxy;

this.advisedBeans.put(cacheKey, Boolean.FALSE);

return bean;

AbstractAutoProxyCreator#createProxy

/**
* Create an AOP proxy for the given bean.
* NIEE bean BIERNRIENHR
*/

protected Object createProxy(Class<?> beanClass, @Nullable String beanName,



@Nullable Object[] specificInterceptors, TargetSource targetSource) {

if (this.beanFactory instanceof ConfigurableListableBeanFactory) {
AutoProxyUtils.exposeTargetClass((ConfigurableListableBeanFactory)

this.beanFactory, beanName, beanClass);

}
/7 BIEMKIENITERLEProxyFactory
ProxyFactory proxyFactory = new ProxyFactory();

proxyFactory.copyFrom(this);

// BIE—EERFIMTESEIRBproxyTargetClass=true
if (!proxyFactory.isProxyTargetClass()) {
if (shouldProxyTargetClass(beanClass, beanName)) {
proxyFactory.setProxyTargetClass(true);
}
else {

evaluateProxyInterfaces(beanClass, proxyFactory):;

// BEENRAESNREH, HEEEMAdvisor
Advisor[] advisors = buildAdvisors(beanName, specificInterceptors);
proxyFactory.addAdvisors (advisors);
/1 RESE

proxyFactory.setTargetSource(targetSource);

customizeProxyFactory (proxyFactory);

proxyFactory.setFrozen(this.freezeProxy);
if (advisorsPreFiltered()) {

proxyFactory.setPreFiltered(true);

}
// EEEEHEMIT IR EIRCE

return proxyFactory.getProxy(getProxyClassLoader());

BEIRERProxyFactorys
public class ProxyFactory extends ProxyCreatorSupport {

public Object getProxy(ClassLoader classLoader) ({
// FProxyFactoryBlEAopProxy, #AGFAopProxyBlErProxy, FTNXBEEENEEIREM
AopProxy
/! WEREMHA,
/] REHBZBEERLCIENSKIE, RMHTHM: jdk proxy, cglib
return createRAopProxy().getProxy(classLoader);



public class ProxyCreatorSupport extends AdvisedSupport {

private AopProxyFactory aopProxyFactory;

public ProxyCreatorSupport() {
this.aopProxyFactory = new DefaultAopProxyFactory();

protected final synchronized AopProxy createAopProxy() {
if (!this.active) {
activate();
}

/ /5c3RERE 2 nopProxyI T, BHIULLEIZEAopProxy
return getAopProxyFactory().createAopProxy(this);

public AopProxyFactory getAopProxyFactory() {

return this.aopProxyFactory;

miEM 2 FAopProxyFactoryBliZAopProxy, BFAopProxylIZ2RIEN SR, XEAJAopProxyFactory®k
JAZDefaultAopProxyFactory, EftthcreateAopProxys ik

public class DefaultAopProxyFactory implements AopProxyFactory, Serializable {

@override
public AopProxy createBAopProxy(AdvisedSupport config) throws
AopConfigException {
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()) {
return new JdkDynamicAopProxy(config);
}
return new ObjenesisCglibAopProxy(config);
} else {

return new JdkDynamicAopProxy(config);

/*x*
* Determine whether the supplied {@link AdvisedSupport} has only the

* {@link org.springframework.aop.SpringProxy} interface specified (or no



* proxy interfaces specified at all).
*/
private boolean hasNoUserSuppliedProxyInterfaces (AdvisedSupport config) {
Class<?>[] interfaces = config.getProxiedInterfaces();
return (interfaces.length == || (interfaces.length == 1 &&
SpringProxy.class.equals(interfaces([0])));

}

X RECIZRIBIYRZMIDK Proxy, T2M Cglib 7, REBHMERHEEARS: BB
proxyTargetClass=trues&Hl{ER Cglib IR, HASEENIRF BRI 7O NELARIDK A€
B, mRRATIEONtyIACglb

ProxyFactory#getProxy(java.lang.ClassLoader)

------ CglibAopProxy#getProxy(java.lang.ClassLoader)

@Override

public Object getProxy(@Nullable ClassLoader classLoader) {

if (logger.isTraceEnabled()) {
logger.trace("Creating CGLIB proxy: " + this.advised.getTargetSource());
}
try {
Class<?> rootClass = this.advised.getTargetClass();
Assert.state(rootClass != null, "Target class must be available for

creating a CGLIB proxy");

Class<?> proxySuperClass = rootClass;

if (ClassUtils.isCglibProxyClass(rootClass)) {
proxySuperClass = rootClass.getSuperclass();
Class<?>[] additionalInterfaces = rootClass.getInterfaces();
for (Class<?> additionalInterface : additionalInterfaces) {

this.advised.addInterface(additionalInterface);

// Validate the class, writing log messages as necessary.

validateClassIfNecessary(proxySuperClass, classLoader);

// BBE Ccglib 1EiE
Enhancer enhancer = createEnhancer();
if (classLoader != null) {
enhancer.setClassLoader (classLoader);
if (classLoader instanceof SmartClassLoader &&
((SmartClassLoader)
classLoader).isClassReloadable(proxySuperClass)) {

enhancer.setUseCache(false);



}

enhancer.setSuperclass (proxySuperClass) ;

enhancer.setInterfaces (AopProxyUtils.completeProxiedInterfaces(this.advised));
enhancer.setNamingPolicy(SpringNamingPolicy.INSTANCE) ;
enhancer.setStrategy(new

ClassLoaderAwareUndeclaredThrowableStrategy(classLoader)) ;

Callback[] callbacks = getCallbacks(rootClass);

Class<?>[] types = new Class<?>[callbacks.length];

for (int x = 0; x < types.length; x++) {

types[x] = callbacks[x].getClass();

}

// fixedInterceptorMap only populated at this point, after getCallbacks
call above

enhancer.setCallbackFilter (new ProxyCallbackFilter(

this.advised.getConfigurationOnlyCopy(), this.fixedInterceptorMap,

this.fixedInterceptorOffset));

enhancer.setCallbackTypes(types);

/1 HERACEZE, HERIE—TMUEEALA)
return createProxyClassAndInstance(enhancer, callbacks);
}
catch (CodeGenerationException | IllegalArgumentException ex) {
throw new AopConfigException("Could not generate CGLIB subclass of " +
this.advised.getTargetClass() +
": Common causes of this problem include using a final class or a
non-visible class",
ex);
}
catch (Throwable ex) {
// TargetSource.getTarget() failed

throw new AopConfigException("Unexpected AOP exception", ex);

AOPRIB S XA ZHAXRZREHBIEPICR

org.springframework.beans.factory.support.AbstractAutowireCapableBeanFactory#i

nitializeBean

A

org.springframework.beans.factory.support.AbstractAutowireCapableBeanFactory#a

pplyBeanPostProcessorsAfterInitialization

A



org.springframework.aop.framework.autoproxy.AbstractAutoProxyCreator#postProce
ssAfterInitialization ([FEXIEEIAbstractAutoProxyCreator5ehibeanftIEXT&REIEE)

A

org.springframework.aop.framework.autoproxy.AbstractAutoProxyCreator#wrapIfNec

essary
R

org.springframework.aop.framework.autoproxy.AbstractAutoProxyCreator#createPro

xy (EX—FSEZENRBVaopt@aMBRAEEHTEH, KELNEYR)

A
org.springframework.aop.framework.DefaultAopProxyFactory#createAopProxy
A

org.springframework.aop.framework.CglibAopProxy#getProxy(java.lang.ClassLoader

)

55277 SpringF=IAR £ 5174
AR ESESE, AEAERES, (UL ERMEEHEST
BE: TR T A7 1T

@EnableTransactionManagement @Transactional

2.1 @EnableTransactionManagement

@Target (ElementType.TYPE)
@Retention(RetentionPolicy.RUNTIME)

@Documented

@Import (TransactionManagementConfigurationSelector.class)

public @interface EnableTransactionManagement {

@EnableTransactionManagement Ef2{EH @Import #x&35IAN7T
TransactionManagementConfigurationSelectorzf, EXPMEX@EBHPENTHITEENAHG



@0verride
protected String[] selectImports(AdviceMode adviceMode) {
switch (adviceMode) {
case PROXY:

return new Stringl[] L‘\utoPro:-:}'Registrarl class. getName (),

| ProxzyTransactionManagementConfigurat ion.| class. getName ()} ;

case ASPECT]:

return new String[] {determineTransactionAspectClass()}:
default:

return null;

}
2.2 INEESSIEH AN
e AutoProxyRegistrar
AutoProxyRegistrar Z# registerBeanDefinitions 53&H X T —MAMH

candidateFound = true;
if (mode == AdviceMode. PROXY) {

AopConfigUtils. registerdutoProxyCreatorIfNecessary|registry) ;

if ((Boolean) proxyTargetClass) {

AopConfigUtils. forcedutoProxy(CreatorTolUse(ClassProxying(registry) ;

return,

}
# ) AopConfigUtils.registerAutoProxyCreatorlfNecessary 774

@ullable

public static BeanDefinition registerAutoProxyCreatorIfllecessary(BeanDefinitionRegistry registry) {

return|register.-’lutoPro.\'yCreatorIfNecessar,v(registr:-', source: null) ; I

}
@ullable

public static BeanDefinition registerAutoProxyCreator IfNecessary(

BeanDefinitionRegistry registry, @ullable Object source) {

return register(rEscala teApcAsRequiredq InfrastructureAdvisorAutoProxyCreator. class

registry, source);

}

RIRLER, FM T —PIUMH InfrastructureAdvisorAutoProxyCreator # Bean, MiX P2
AbstractAutoProxyCreator BJF2&, LY SmartinstantiationAwareBeanPostProcessor %[



public class InfrastructureAdvisorAutoProxyCreator extends

AbstractAdvisorAutoProxyCreator

public abstract class AbstractAdvisorAutoProxyCreator extends

AbstractAutoProxyCreator
public abstract class AbstractAutoProxyCreator extends

ProxyProcessorSupport

implements SmartInstantiationAwareBeanPostProcessor, BeanFactoryAware

PRIRREMEAT

. . Aware %% Serializable
[ .
\ i

I« InstantiationAwareBeanPostProcessor I« BeanFactoryAware I« AopInfrastructureBean I« BeanClassLoaderAware I % Ordered € % ProxyConfig

A A A A
O civiiviivimy R
| | {
1 1 1
S martInstantiationAwareBeanPostProcessor

€ % ProxyProcessorSupport

A

€ = AbstractAutoProxyCreator

€% AbstractAdv isorAutoProxyCreator‘

£ © InfrastructureAdvisorAutoProxyCreato;

BESLH T SmartinstantiationAwareBeanPostProcessor, IREEXE2— T EENMERE, MAR
spring AOP FF/Z2 @EnableAspectJAutoProxy Bf;EARHY AnnotationAwareAspect]ProxyCreatorst
MV ER—M4EO, ATLA, FERTLESSE springAOP B8R —F A

e ProxyTransactionManagementConfiguration ZA{4

* Copyright 2002-2017 the original author or authors.

* Licensed under the Apache License, Version 2.0 (the "License");
* you may not use this file except in compliance with the License.

* You may obtain a copy of the License at

* https://www.apache.org/licenses/LICENSE-2.0

* Unless required by applicable law or agreed to in writing, software

* distributed under the License is distributed on an "AS IS" BASIS,

* WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or
implied.

* See the License for the specific language governing permissions and

* limitations under the License.

=74

package org.springframework.transaction.annotation;

import org.springframework.beans.factory.config.BeanDefinition;



import org.springframework.context.annotation.Bean;

import org.springframework.context.annotation.Configuration;

import org.springframework.context.annotation.Role;

import
org.springframework.transaction.config.TransactionManagementConfigUtils;
import
org.springframework.transaction.interceptor.BeanFactoryTransactionAttribut
eSourceAdvisor;

import
org.springframework.transaction.interceptor.TransactionAttributeSource;

import org.springframework.transaction.interceptor.TransactionInterceptor;

[ *x*

* {@code @Configuration} class that registers the Spring infrastructure
beans

* necessary to enable proxy-based annotation-driven transaction
management.

*

* @author Chris Beams

* @since 3.1

* @see EnableTransactionManagement

* @see TransactionManagementConfigurationSelector

*/

@Configuration
public class ProxyTransactionManagementConfiguration extends

AbstractTransactionManagementConfiguration {

@Bean(name =
TransactionManagementConfigUtils.TRANSACTION_ ADVISOR_BEAN_NAME)
@Role(BeanDefinition.ROLE_INFRASTRUCTURE)

public BeanFactoryTransactionAttributeSourceAdvisor transactionAdvisor()

// BHIBIEE
BeanFactoryTransactionAttributeSourceAdvisor advisor = new
BeanFactoryTransactionAttributeSourceAdvisor () ;
// EEHBEESEFIEN BUFETZS transactionAttributeSource
advisor.setTransactionAttributeSource(transactionAttributeSource());
// MESFEEEFIFN BHBIZ#EE transactionInterceptor

advisor.setAdvice(transactionInterceptor());

if (this.enableTx != null) {
advisor.setOrder(this.enableTx.<Integer>getNumber ("order"));
}
return advisor;
}
@Bean

@Role(BeanDefinition.ROLE_INFRASTRUCTURE)
// BI%fENTE: transactionAttributeSource

public TransactionAttributeSource transactionAttributeSource() {



return new AnnotationTransactionAttributeSource();

@Bean

@Role(BeanDefinition.ROLE_INFRASTRUCTURE )

// BEIEEHIZ transactionInterceptor

public TransactionInterceptor transactionInterceptor() {

TransactionInterceptor interceptor = new TransactionInterceptor();

interceptor.setTransactionAttributeSource(transactionAttributeSource());
if (this.txManager != null) {

interceptor.setTransactionManager (this.txManager) ;

}

return interceptor;

ProxyTransactionManagementConfiguration@— 1" &Sssic &L, M7 — 1 4AHHE
transactionAdvisor, FRAEHEILEER, AREXTBSZIERFFIOIATRIDEML:
transactionAttributeSource, BNEMA#HrestransactionAttributeSource 1 E5 3£ & 28
transactioninterceptor

o [E%fEMTEs AnnotationTransactionAttributeSource 8RB0 T

public class AnnotationTransactionAttributeSource extends AbstractFallbackTransactionAttributeSource
implements Serializable

private static final boolean jtalZPresent;
private static final boolean ejb3Present
static {
Classloader classloader = AnnotationTransactionAttributeSource. class. getClassLoader();

jtal2Present = ClassUtils. isPresent( className: ”javax. transaction. Transactional”, classLoader);

ejb3Present = ClassUtils. isPresent( className: ”javax. ejb. TransactionAttribute”, classLoader);

private final boolean publicMethodsOnly;

/1 ERBRTERT

private final Set<iTransactiozL‘-\lmotationPal'sel‘l> annotationParsers;

BMRITRE— 1 RTEEannotationParsers, 2—MNES, BILRINZ M TRRTER
(TransactionAnnotationParser), ¥ {1%xJ¥ Spring B EfEfENTZ:, SBORIBUIT




protected TransactionAttribute parseTransactionAmnotation(AmnotationAttributes attributes) {

RuleBasedTransactionAttribute rbta = new RuleBasedTransactionAttribute():

Propagation propagation = attributes. getEnum( attribuleName: “propagation”);
rbta. setPropagationBehavior (propagation. value());

Isolation Xjﬁr@ﬂ'f-a rsaetiornal E’ﬂ%rl‘l_‘tﬁbuteNa me: “isolation”) ;

rbta. setIsolationlevel(isolation. value());

: ["timeout”). intValue()) ;
rbta. setReadOnly (attributes. getBoolean( attribMeNamé: “readOnly”));

¢ “value”));

rbta. setTimeout (attributes. getNumber ( attn

rbta. setQualifier (attributes. getString ( attribute

List<RollbackRuleAttribute> rollbackRules = new ArraylList<>():

for (Class<?> rbRule : attributes. getClassArray( attriputeName: “rollbackFor”)) {
rollbackRules. add(new RollbackRuleAttribute (rbRule)):

}

for (String rbRule : attributes.getStringArray( attrijuteName: “rollbackForClassName”)) {
rollbackRules. add(new RollbackRuleAttribute (rbRulel):

}
BIEENTERER 2 — M2 AR @Transactioni£f#

o TransactionInterceptor B2 28, o RBUT

public TransactionInterceptorl(PlatformTransactionManager ptm, Properties attributes)| {

setTransactionManager (ptm) ; \
setTransactionAttributes(attributes); *@iﬁﬁ;i{g)\

@0verride
@fullable
public Object MethodInvocation invocation) throws Throwable {
// Work out the target class: may be {@code null}.
// The TransactionAttributeSource should be passed the target class
// as well as the method, which may be from an interface.
Class<?> targetClass = (invocation.getThis() != null ? AopUtils. getTargetClass(invocation. getThis()) : null);

NSRS STF

// Adapt to TransactionAspectSuppors= invokeWithinTransaction. ..

return |invokeWithinTransactionI('invocation. getMethod(), targetClass, invocation::proceed);

o _IARBHUNE]KEREERAT?

o EEEFH I T Methodinterceptorii[, BM— T LEIEFIAY
InfrastructureAdvisorAutoProxyCreator[ B4 B2, EAERIEXNZMITEITA ERIT R
SRENELHE &5, mMiEHSMm X Mransactioninterceptor, XFIEX MM AEEE R
*;

o M)&HEfENPlatformTransactionManager(E55&1#28). TransactionAttributeSource(/8
HERMTES), {E2EM— T LENIGAIProxyTransactionManagementConfigurationdJjEH3,
EEMSFIEERNMRFSBEERARXNESWERE, MEBRANETSWERE, AEB
THset R FIAZFATEMSE, MR,

e invokeWithinTransaction /5%, B3aRIBAIT (KiF1. 2. 3. 4 mFEL)



protected Object invokeWithinTransaction(Method method, @Nullable Class<?> targetClass,
final InvocationCallback invocation) throws Throwable {

// If the transaction attribute is null, the method is non-transactional.

/! FEREMARITES, BffEProxyTransactionManagementConfigurationZeete &k iEESEESEE AR —]

TransactionAttributeSource tas = getTransactionAttributeSource();

final TransactionAttribute txAttr = (tas != null 9 tas.getTransactionAttribute(method, targetClass) : null);

/] FEESEIEE p)

final PlatformlransactionManager tm = determineTransactionManager (txAttr);

final String joinpointIdentification = methodIdentification(method, targetClass, txAttr);

try {
// This is an around advice: Invoke the next interceptor in the chain.
// This will normally result in a target object being invoked.
retVal = invocation. proceedWithInvocation();
}
catch (Throwable ex) {
// target invocation exception
// AMBEBTHEMET, SHiTcomleteTransactionAfterThrowing (FRESFEIERS, HATERERE)

completeTransactionAfterThrowing (txInfo, ex);

throw ex;
}
finally {
cleanupTransactionInfo(txInfo) ;
}

// MBB IR EEFET, W= TcomitTransactionAfterReturning (FENNSHEI122E, HATIESS8{E) 4

commitTransactionAfterReturning (txInfo);

return retVal;

FIRAESSIMREHBIREFRICR



@EnableTransactionManagement j¥f%
1)@ eimport5| N\ T TransactionManagementConfigurationSelector
ElselectImportsHESANT BINE L AutoProxyRegistrarfl

ProxyTransactionManagementConfiguration
2) AutoProxyRegistrarzEo#f
FikregisterBeanDefinitions®, 3|NTHfMZE, &L
BopConfigUtils.registerAutoProxyCreatorIfNecessary(registry)3|A

InfrastructureAdvisorAutoProxyCreator,
'E'ﬁ‘_*ﬁ(TAbstractAutoProxyCreator, =T
EEAIEZIE
3) ProxyTransactionManagementConfiguration B—PRIT @ConfigurationiFRHECEZ
(i*ffbean)
AMESIEESE CENBEMTER. BS5EHR)
E4E#ETZE: AnnotationTransactionAttributeSource, AEMIFE T — N ETRES
Set<TransactionAnnotationParser> annotationParsers;
B{REAMNESpringTransactionAnnotationParserf#iTas, FARERNT
@Transactional YEZEMH
EEEEIR: TransactionInterceptorLI TMethodInterceptoriZ[l, ZEAEE
SEFERENR ZBIMaoptdi@EH, REA—EXZMERENR
TransactionInterceptorfinvoke/5iEHinvokeWithinTransactionS i &FEAB
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