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Y 3F R P0JOs Bean

e EX.: BeanDefinition, TJREXZREZ Spring BEHRAZEERN—PE, B0
B4 HE singleton. prototype. BeanClassName %, {E B RIE(1¥MEZ WS EMN
EIEMIE, REX— Object XEAFEBTR.

o JHAF XMIEMAE L TIRAVEEIEFME] HashMap &, RAIFIME HashMap
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&, BB RERET .

BN RBAV LR AN 1, M—ANE Y Spring Bean HF#MRALSLIL. 4744
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70, K

1. TE%H

small-spring-step-01

| L— cn.bugstack.springframework
| — BeanDefinition.java
| L— BeanFactory.java
L— test
L— java
L— cn.bugstack.springframework.test

|— bean

| L— Userservice.java

L— ApiTest.java

THEPEL: A4AS: bugstack Bk, FIE: Spring HA%, REUCEEJRM
Spring Bean &H#RERR, WK 2-2

BeanDefinition

-bean: Object

BeanFactory

Ig}

- beanDefinitionMap : Map<String,
BeanDefinition>

mj;é‘f‘l‘!‘éan[string name)
- registerBean Definition(String name,
BeanDefinition beanDefinition)

)

=R

i

- test_BeanFactory()
2-2
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Spring Bean 7¥#%HIHREANSLILN AR T, AR AR T — AR
BeanFactory Fl1 BeanDefinition, XHAIZRLH 2S5 Spring YRS —2, H
AL EIAE ) 2SI 2 A 6 SR BE R4k — 8, 7E S 2 ) SIS RS b FE AN T AR s n
E

1. BeanDefinition, AFEX Bean LHIMLELR, IMAMLINE— Object Fil

NI
2. BeanFactory, %7 Bean XZRA I, o IUFH Bean EXZF| Map FIUARIk
B
2.Bean EX

cn. bugstack. springframework. BeanDefinition

public class BeanDefinition {
private Object bean;

public BeanDefinition(Object bean) {

this.bean = bean;

public Object getBean() {

return bean;

e HEIA Bean EXH, RFE— Object AHTHFM Bean XHR., WRENET IS
% Spring JRRAFXNEMES, BREE—HFH.

s FNIEFEMEMIMHASEDSTE BeanDefinition HXBEMAIET, Hla0:
SCOPE_SINGLETON. SCOPE_PROTOTYPE. ROLE_APPLICATION.
ROLE_SUPPORT. ROLE_INFRASTRUCTURE Y% Bean Class 2.

3.Bean L]

ch. bugstack. springframework. BeanFactory

public class BeanFactory {

private Map<String, BeanDefinition> beanDefinitionMap = new ConcurrentHashMap<>
OF
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public Object getBean(String name) {

return beanDefinitionMap.get(name).getBean();

public void registerBeanDefinition(String name, BeanDefinition beanDefinition)

beanDefinitionMap.put(name, beanDefinition);

e Tt Bean I HISLIA, HI3ET Bean AUIM, XEIMEYE Bean HENXIE
B, ERNEXNEFREET IR Bean BYHE{E.

o HEBIM BeanFactory MARIEF UL, EXFECHIIMART LIS END
Spring A& X T Bean FAMNFRELGKIER, RAIIRNIERRREEARMN
DR, EEEAMEIINF, INMETHMEBEK.

B, W

1. EhEER

cn. bugstack. springframework. test. bean. UserService

public class UserService {

public void queryUserInfo(){
System.out.println(" & ifl ] EE");

o XEFEENT— UserService S¥&R, FEHRNIEEFT Spring A&,

2. Wil B

ch. bugstack. springframework. test. ApiTest

@Test
public void test_BeanFactory(){
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BeanFactory beanFactory = new BeanFactory();

BeanDefinition beanDefinition = new BeanDefinition(new UserService());

beanFactory.registerBeanDefinition("userService", beanDefinition);

UserService userService = (UserService) beanFactory.getBean("userService");

userService.queryUserInfo();

o HEENHRFEEIFEIAL Bean T . iFM Bean. KB Bean, =ANFE,, £
MR EMIES Spring, BEBSERE.

e 7E Bean HOEMT, XEREIEIL UserService SEBMLEEINSEZ RS
BeanDefinition ), TEEZMIFEEESIAF, BINSIEXHBORABMA Bean I H
I,

3. MAER
EHIHPE R
Process finished with exit code ©

o BIMKERTIUNEE], BEBIAY Spring Bean BAHRXHI, ELMA L.

N BE

o EEXT Spring Bean BEEMN—NMEEMELRLITEM T, BEXRIFX IS
HASHEETA, RERBEINZHE T DUEZ XN A LI,

o EXF—MHIRMEIXRN, SREIAZRENTE, FREENBRR. ®it. 7
X, TEEE, RERMETREAINTA. U4, F8IRE—1NEENER.

o T—EPSANRTIEEMEY AL, ZHEUANRZ X, Adg—EMNXH
E, BESU—" B RAART ARG RET, AR EFIRILZIMERE
AEEZRANMENFES.
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& 03 ZE: S Bean HIE N VM. FKREL

Ay | = B ~
—. EEEI
A 75 T L 2 8 0 R

PHEHE, LRI EAESR, HERRK—HIETFREEH %
if...else SRIERIT R FFNF| L, X T E 2R RBETUL S AT 7R, K@
AKE. RELGER. B EIRE, PrIERMER RGN, A5
if...else ;& ANAJHER!

ARG, BESR if...else SCHLHIX AR, LHEHIRLN . Hik®iE. Wil
X RGELEMNE? BRI FEARBFRWITE AR PR T RIEZ A, R
H&DEE—F, I B —FEh AW REER. Mg R — A EH
WEFRG, EEMFM T RIS PRI TR, WRIERITIRRA % IBL R4
W AR, A MmN, FoRIEN . BEIRTRRSEER
SRy !

PATEIE RGBT AL A R AR RS se B L, RS A AT A T BORSLBLRAR
BB AE 7 HSeg Sy E BRI T e X RRBHRO . Rk
SRR SRR RRAMRE, TR LeHR A 77 :0AT DUR LT HI R BT R4 2610
SERThRE . M ThREANY S ThEE, HSEBSHEME, RIBEN RIS
B oY RSN

PN RAEA TR EL 583 Spring Bean HASHERHITIREIT A, ERXANIF AL
PP Z RO, 3K, ISR, ENZESHRIKEL. KK, AL
HMSHXE D WHERIT R LI, BIRIFASMRE R, HIXMBOHERZ T
LV 2I3ATE SRS REOT R HH] .

—. B

7FF—EF AWK IR Spring Bean &AsMIMES, SCBL T —ANHRERR A O
S El . IS AR E T BRAT T ELE 4 OS2I Spring Bean A2 HE(TINRE 7834,
S2Hl Bean BEEKT Bean XA MAIZREL .
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X IRIATHE Bean QIR A AT, 1AM I AL i — > sepite
GFI) Bean X, FiANETEEEEAGIN R, FEXSRA) RIS &R LA
AP ERBON RN o AN SCHL ) eI 7R 22 58 3 BL Al 2 A HE SR SR A5 M 4,
75 UG R HUAR A3 i 25 HeAt (Y Th g

=. it

ETARETHZEG IR, BRATFER Spring Bean FAFTHERK, HEIEHWE
B — SR fE Bean JEMEIRHE HiEM— N RER, MASEEELHMLE R
EME Spring HEsH . WAL BB BeanDefinition HHJEM Object

N Class, 4% T RAETREMOVH R Bean X RIS 75 240 Bean X R[1)
SAAL AR DLW A BT BN RAE RS T R B CAZ Ak 1. B

K 3-1
&%t POJOs Bean

Spring

Register Container

e i
—P
Bt Singleton
‘ Fully configured system
Ready for Use

o HBEEBUIFTEZEX BeanFactory X#F—> Bean I, #Efit Bean HIZREUITE
getBean(String name), Z/EiX4 Bean T EOHMEK%
AbstractBeanFactory SCEl, X#FERERERNFZITAR, TUE— RO BAZ
DTSRRI EfEE X, thatREHES T EEMNSIMERNAXCIARE
i, BRE—ANNT. BAKRNSERERFTEOCEETEZMEESSIENT,

o BRATEGKAINZ K AbstractBeanFactory fEHY
AbstractAutowireCapableBeanFactory Ht o] IXSCIAEN AR 75T, BEH
AbstractAutowireCapableBeanFactory K Gth2—MNi% %, FIUERESEUET
HCHME 7%, HMMER I EHSA AbstractAutowireCapableBeanFactory B
KXW, XBERMER T XL LRPHNEIRR, RRABFEXVETHRHIAE, R
ERNAE, NESE5, B30 ABENI=TE CHEEFTRENET

o RHIXBURFHIEEFFTEMMIRS, EXTEH SingletonBeanRegistry A% M
FEXSEI, M DefaultSingletonBeanRegistry 31 ASLIfE, SH#img %k
AbstractBeanFactory 4k7%&, IN7E AbstractBeanFactory i2— N EETEHBAMN
HRET, WIEEFNERINE ENERIERXNIMREN . Z PRI FEXLE
BRIl EEHIEE, LZERBIREILHER
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M., X3

1. ITR%H
small-spring-step-02
L— src
F— main
| L— java
| L— cn.bugstack.springframework.beans
| — factory
| |  |— config
| | | |— BeanDefinition.java
| | | L— singletonBeanRegistry.java
| | | support
| | | |— AbstractAutowireCapableBeanFactory.java
| | | }— AbstractBeanFactory.java
| | | | BeanDefinitionRegistry.java
| | | |— DefaultListableBeanFactory.java
| | | L— DefaultSingletonBeanRegistry.java
| | L— BeanFactory.java
| L— BeansException.java
L— test

L— java
L— cn.bugstack.springframework.test

— bean

| L— userservice.java

L— ApiTest. java

THEREE: A5 [bugstack Uitk ] , [AIE: Spring &4%, IREUUAY
Spring Bean &SRR, WK 3-2
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‘f{., | ]))

BeanFactory SingletonBeanRegistry

+ getBean(String name) + getSingleton(String beanName)

DefaultSingl etonBeanRegistry

R —s'\ng.le.t.'pnobjects: MapiSt.rj.rTg,Object:v

+ getBeah[.éf.r.'ing name)

# getBeanDefinition(String beanName) . . .
e # addSingleton(String beanName, Object

BeanDefinition beanDefinition) \ Sl sl sel

h .

+ getSi.ng.\éton{String beanName)

i

<< >>

AbstractAutowireCapableBeanFactor

¥

BeanDefinitionRegistry

# createBean(String beanName,

BeanDefinition beanDefinition) ™ registerBean Definition(String
beanName, BeanDefinition
beanDefinition)

Eiz

M
L
|
I
|
|

¥
=

ﬁbwﬂﬁw
N

DefaultListableBeanFactory BeanDefinition

-
- beanDefinitionMap: Map<S5tring, R - beanClass: Class
BeanDefinition> ]

+ registerBean Definition(String
beanMName, BeanDefinition
beanDefinition)

+ getBeanDefinition(String beanName)

B 3-2
BARX —EHIKT Spring Bean FAFHITIRELILE spring ULHIEAH ALK
ZBE, HULHRTSEMEA R AERE, HLoe R & 7 RNt &2
M, XL IR IR R THAE AN 8 SO SEI CA R AE S R4k 7 b #8A F
EL, Bl

e BeanFactory HYE X AbstractBeanFactory MR FESLIMIZEO R getBean T3k

e 1 AbstractBeanFactory X #4k7& 7 SKEL T SingletonBeanRegistry 9
DefaultSingletonBeanRegistry 2, iX#f AbstractBeanFactory &R EmtE % T Efl
Bean AVEMMINEE.

e AbstractBeanFactory X ENX T EMHZR 7% getBeanDefinition(String
beanName). createBean(String beanName, BeanDefinition beanDefinition) , X
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BNE J3559 3 H DefaultListableBeanFactory .
AbstractAutowireCapableBeanFactory S2IE.

e B DefaultlistableBeanFactory ESZk&IMR K
AbstractAutowireCapableBeanFactory izt o] A AKX AY createBean ik
)

ZR EIX— AR RR AL DRI R A — 28R 1Y, DA R B SR LA
ATkl oy e B USRI R R SONPRERE IR KR R Bl A B 1) 5
2, BJFES T IR FOM 55 R TR AT R o

2. BeanDefinition E.X.

cn. bugstack. springframework. beans. factory. config. BeanDefinition
public class BeanDefinition {

private Class beanClass;

public BeanDefinition(Class beanClass) {

this.beanClass = beanClass;

e £ Bean ENXEKHEZIL E—EFT A Object bean HH#ey Class, X#EmD] UL
Bean RYSLAIMWIRIENEIBREN IR T . WEHRH 1FLITET F—ZH M 716V H9
i, HARSLT Bean FILHIHIRIEE ARG EHT R Z2 %
BeanDefinition #4i& &#HT.

3. BB FMHE O E X FISLI

cn. bugstack. springframework. beans. factory. config. SingletonBeanRegist
ry

public interface SingletonBeanRegistry {

Object getSingleton(String beanName);

o IXNERUEREEFBEREXNT —MREEBEFINRAEA.
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cn. bugstack. springframework. beans. factory. config. DefaultSingletonBea
nRegistry

public class DefaultSingletonBeanRegistry implements SingletonBeanRegistry {
private Map<String, Object> singletonObjects = new HashMap<>();

@Override
public Object getSingleton(String beanName) {

return singletonObjects.get(beanName);

protected void addSingleton(String beanName, Object singletonObject) {
singletonObjects.put(beanName, singletonObject);

e 7£ DefaultSingletonBeanRegistry FFESLI] getSingleton J33%, EBFSEIL T —
ZARIFHY addSingleton J5ik, XANFET DI KA HMEIFAR., 81
AbstractBeanFactory X 24k7&R) DefaultListableBeanFactory 1A,

4. R ETE XARMRTT 7% (AbstractBeanFactory)

cn. bugstack. springframework. beans. factory. support. AbstractBeanFactor

y

public abstract class AbstractBeanFactory extends DefaultSingletonBeanRegistry impl

ements BeanFactory {

@Override

public Object getBean(String name) throws BeansException {
Object bean = getSingleton(name);
if (bean != null) {

return bean;

BeanDefinition beanDefinition = getBeanDefinition(name);

return createBean(name, beanDefinition);

protected abstract BeanDefinition getBeanDefinition(String beanName) throws Bea

nsException;
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protected abstract Object createBean(String beanName, BeanDefinition beanDefini

tion) throws BeansException;

AbstractBeanFactory B %c4k7& 7 DefaultSingletonBeanRegistry, thst B & 7 £ H
BELEMETTE.

BT RREEMN—MEXTHED BeanFactory T, 7E773% getBean ML
B IER, FEEXNEH Bean WRAFKEUAREFIAZI I FEEE| Bean
fOE X AR, Bean SEffL#RIE. B4 getBean FHXHBHMEAIIXLETTE,
MEREXTIEATRNRERETHER %A, BXRIHREAH MR
b4/

TRk AINER K AbstractBeanFactory MEBWA, BIE:
AbstractAutowireCapableBeanFactory. DefaultListableBeanFactory, X357

T HEENEILE, BEETE.

5. 52454k Bean 3 (AbstractAutowireCapableBeanFactory)

cn. bugstack. springframework. beans. factory. support. AbstractAutowireCa

pableBeanFactory

public abstract class AbstractAutowireCapableBeanFactory extends AbstractBeanFactor

y {

@Override

protected Object createBean(String beanName, BeanDefinition beanDefinition) thr

ows BeansException {

Object bean = null;
try {
bean = beanDefinition.getBeanClass().newInstance();
} catch (InstantiationException | IllegalAccessException e) {

throw new BeansException("Instantiation of bean failed", e);

addSingleton(beanName, bean);

return bean;
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e 1E AbstractAutowireCapableBeanFactory ZEH3CI T Bean BYSEAI{LIR{E
newInstance, HIXRZIET—, AMERBASHNREALE? 7L

1EFIEE
o  T7ANIESE Bean WMEMELHMLE, HIEEVEA addSingleton FiATFEHE 5 X
SHEGFTE,

6. #%> ST (DefaultListableBeanFactory)

ch. bugstack. springframework. beans. factory. support. DefaultListableBea

nFactory

public class DefaultListableBeanFactory extends AbstractAutowireCapableBeanFactory

implements BeanDefinitionRegistry {
private Map<String, BeanDefinition> beanDefinitionMap = new HashMap<>();

@0verride

public void registerBeanDefinition(String beanName, BeanDefinition beanDefiniti

on) {

beanDefinitionMap.put(beanName, beanDefinition);

@Override

public BeanDefinition getBeanDefinition(String beanName) throws BeansException

{
BeanDefinition beanDefinition = beanDefinitionMap.get(beanName);
if (beanDefinition == null) throw new BeansException("No bean named '" + be
anName + "' is defined");
return beanDefinition;
}
}

e DefaultListableBeanFactory Z£ Spring JREHFthE—NEBOZE, EXRNIER
ISR At RF ML TR, S5RBEZRRE .

e DefaultListableBeanFactory #4£7& Y AbstractAutowireCapableBeanFactory 2, 1
A T O BeanFactory #1 AbstractBeanFactory S—iE SR HIINRESSIL., Ar(E
AR = BEF— L7755, VHRLT %, tE B 1R #5795 LI L A
TRLEZE,

o BRI ZIMXANHKIFLIN T A BeanDefinitionRegistry H1fY
registerBeanDefinition(String beanName, BeanDefinition beanDefinition) 773%, %4
RIREZEE— getBeanDefinition FISLHL, XATTERMNXPIRFIL ERMER
2k AbstractBeanFactory HEXHME 7k, H A ZH Bean FEX-SHEK Bean EX
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BTXERERT, ETBGXEELERE, HOEX T HEREEXT
HER, EBEHF DefaultlistableBeanFactory HHJ beanDefinitionMap E

B, AW

1. FhEE

cn. bugstack. springframework. test. bean. UserService

public class UserService {

public void queryUserInfo(){
System.out.println(" i EE");

o XEFEBEENT— UserService 3%, FERNIEEIT Spring BN,

2. Wik BB

cn. bugstack. springframework. test. ApiTest
@Test
public void test_BeanFactory(){

DefaultListableBeanFactory beanFactory = new DefaultlListableBeanFactory();

BeanDefinition beanDefinition = new BeanDefinition(UserService.class);

beanFactory.registerBeanDefinition("userService", beanDefinition);

UserService userService = (UserService) beanFactory.getBean("userService");

userService.queryUserInfo();

UserService userService_singleton = (UserService) beanFactory.getBean("userServ
ice");

userService_singleton.queryUserInfo();
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o FUKRHIBITTMR AR T €35, Bean TJ . ;I Bean. 35BL Bean, =NHE,
EFIMEN T — AN RAFBMIAR, XEFENNREILRFIN RSB EHNT
WE T EET,

o WHEE—ETNHAIREFAENZ, NI UserService.class ZiE% T
BeanDefinition AR E—ZWHHEEERE new UserService() #1E,

3. WiIAER

HHHAER
HHHAER

Process finished with exit code ©

o XBSHEWMIMREE, —REHE Bean NWEECEMNNER, BIN—XEMEEF
FRERE A SEBIEIT &R

o UAMIEKMBE R INERIE XFBREFNER, ELTUMREFEFRIKRERT,
wE 3-3

AbstractBeanFactory DefaultSingletonBeanRegistry BeanFactory {

@lverride

Object getBean(String name) BeansException {

Object bean = getSingleton
(bean != e
bean @ * HWEIEZR AMAFHIRENEFIN R

}

BeanDefinition beanDefinition = getBeanDefinition(name)
createBean(name, beanDefinition)

BeanDefinition getBeanDefinition(String beanName) BeansException

Object createBean(String beanName, BeanDefinition beanDefinition) BeansException

}

AbstractBeanFactory getBean()

o FIXAZFLATNRESSIMAAEIER TR T, K TMIXEEF T UFERFAT
ENEBRENIAA, REBEAXER.

=3

—_
N\ n&ZAa

o MEXNTB—ZFPX Spring Bean FaFHYE BB, ARETHNNGET LRI
E, AXANEREPHITNBRRNXRLF/ERKES T, MRZH ML LB
ERNARGERG, BAREIEXE 9 MRBHENER L bl USIRER.
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7£ Spring Bean A=K APEES TR EMIMTHAR, JLEAMENE
FIEREITEEATIZED . KK LW, 9K, MXLERERFEENEFERRTIY
EEFNRBFLMINEIRFTNERCE, MXENMRRtLEEFIFE
Spring Bean ReSERIERIEEZTEMMIA,
BEERE—TXTENRIINANES, TREFINEIEFSBIGE_ZD
AEEEFLARBEININ, BEEM—MARKNEFRZCERBIRRAZREN
EMER, ML ENBEABRERAEMENMT . AEFESETT, AALL
e — 1B L. X 5, REERXEE TR TA TSR, EEL
EE T HEBMBBFFLE ! BT LR A B AR BT EATFERE, XA
FREABHALLEIE T EKLE . TERI BAZLH. EERIFEEIFEMA
AE. B, TBEREREMGT LI TR/, BEZRHARE,
HFE T
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B 04 F: NRLHILER

—. EiFhER
AR, AT AT R T

R B CIBORT AR 2] 7 PR3, & CRUD HIZ 1 LGS ? A4
ANEE, Zax AR CRUD 5 2 th R R Rei AL IR E D — MR THN, i
dr/ AR UK IR LI ., M AERE X — B, BR T BRI Ia i WA AR 2
ERLLSN, R A HARIRTE T,

TBARTT AR A4 A R AR AR ARTF . SUSE T 2 (G RR A AR T A2 o0t 52 4%
3 ) B B R — B RSB A1 /R 5 LA R B e B
FWAEM, T RARIE ROR ST MTTHGE IR LT Z/0. #5720,
e

R AIRERE D TR, iR B R R a5t i ity oo ahig i 5ike
PSS BARIRS B . RGN R M ER B S, A
A )G R RE 7 ISR T R IR % !

—. B

KT A AR EER N T b B EAE b, ARRAAGTYE? Hsem
FE— KT Bean X RAE S A IE B HUHEAT LB IIBT

FEE—FWEAY T T Bean FHAFMIIEE, LLPILF RAZG B ARG 4L
B, EAERMISLEIT GRS I BT BB RISE B HIE R AL, At
VEARBATT 2 LIl — A5 3 R B SO A U8 T

EAIGUE? FHSE T UserService WII—AN & NS5 B IR & B Euit v LA,
W

public class UserService {

private String name;
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public UserService(String name) {

this.name = name;

}
// ...

}

HESUR

java.lang.InstantiationException: cn.bugstack.springframework.test.bean.UserService

at java.lang.Class.newInstance(Class.java:427)

at cn.bugstack.springframework.test.ApiTest.test_newInstance(ApiTest.java:51)

RARX G EZ 2Ry
beanDefinition.getBeanClass().newInstance(); SEFI T RIFER H MG
REIINS, PR ANIURAEREER 1! MARMK BARRBHAET, XK
EREANGURF !

=. it

BOPIRRANGUIBAR BT EEB R AL, — N2 # SURE IR & 2R AL i bR £
MASE B BISLHIC BRI R, Ao E A K LB &A1 i ek 2 xS
%o

FREX 451
Singleton

CreateBean DeclaredConstructor

BIEXR

AbstractAutowireCapableBeanfactory enhancer. create (**)

4-1

e S Spring Bean B&HFEADAISLIM A, £ BeanFactory AN Object
getBean(String name, Object... args) 0O, XFRLTIAAEKE
Bean ATIEMERIBMASEEEZEHET .
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o AH—MRONABRZEATATRCBEEHMERLM Bean WRIE? XEH
AT T UERE, —EET Java KAFBTNITE
DeclaredConstructor, Hib—"2ER Cglib KapZSEIE Bean ITH.
Colib BETFFTHEZE ASM LT, FridtFth o] X BB ASM #RIEHS S K
BIZEXT 5

1. TG

small-spring-step-03

| L— java
L— cn.bugstack.springframework.beans
— factory

— config

|  |— BeanDefinition.java

| L— singletonBeanRegistry.java

— support

|— AbstractAutowireCapableBeanFactory.java
|— AbstractBeanFactory. java

— BeanDefinitionRegistry.java

|— CglibSubclassingInstantiationStrategy.java
|— DefaultListableBeanFactory.java

|— DefaultSingletonBeanRegistry.java

|— InstantiationStrategy.java

L— sSimpleInstantiationStrategy.java

L— BeanFactory.java

L— BeansException.java

L— java
L— cn.bugstack.springframework.test

— bean

| L— uUserservice.java

L— ApiTest. java

TITHEEE: A5 [bugstack dUiFtk] , . Spring &F%, FRELTEH Y
Spring Bean H#HKAKR, MK 4-2
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<M <«<Jl s>

Beanfactory SingletonBeanRogistiry

III-...i-.getBean(S{ring namé) + getSingleton(String beanName)
+ getBean(String name, Object... args) A
i |
il s

Defaul 1Singl etonBeanRogi stry

— s> - SingletonObjects: Map<String, Object>

+ getBean(String name)
# getBeanDefinition(String beanName)
it createBean(String beanName,

+ getSingleton(String beanName)
# addSingleton(String beanName, Object

BeanDefinition beanDefinition) singletonObject)
b
i : @ i

<>
AbstractdutowireCapabloBeanfactor SimpleInstanti

- InstantiationStrategy

+ instantiate(BeanDefinition
beanDefinition, String beanName,
Constructor ctor, Object(] args)

+ instantiate(BeanDefinition
heanDefinition, String beanName,
Constructor ctor, Object(] args)

# createBean(String beanName,
BeanDefinition beanDefinition, Object(]
args)

o 7 i A i . PR
ik PelvsiBR CglibSubclassingInstantiationStra

Legy

+ instantiate(BeanDefinition
beanDefinition, String beanName,

Defaul tListableBeanFactory

- beanDefinitionMap: Map<String, Constructor ctor, Object(] args)
BeanDefinition> \
+ registerBeanDefinition(String ' .

beanName, BeanDefinition
heanDefinition)
+ getBeanDefinition(String beanName)

B 4-2
KRBT Wby FERAAA TREFHI InstantiationStrategy SEFIAL RBEF2
H, PARANFTEAIRIN getBean NZE R, 1kAMTIE N AT DAL A M) 1% RN
Z IR LA .

2. #i¥ getBean 3EM

cn. bugstack. springframework. beans. factory. BeanFactory

public interface BeanFactory {
Object getBean(String name) throws BeansException;

Object getBean(String name, Object... args) throws BeansException;
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* BeanfFactory FRATERT —NEHASER args K9 getBean Jiik, EHHL T
FHERIEE NS A BRIBILT .

3. EX SLBML SRRSO

ch. bugstack. springframework. beans. factory. support. InstantiationStrat
egy

public interface InstantiationStrategy {

Object instantiate(BeanDefinition beanDefinition, String beanName, Constructor

ctor, Object[] args) throws BeansException;

o AELHBIMEIED instantiate JTETRIMNEMASEL, BFE beanDefinition.
beanName. ctor. args

e Hrh Constructor {ROJESE — R R4, ©= javalang.reflect B TH
Constructor 2%, EEBET —YUNENKELS, AXNMSHNENRENTES
FENSE BB XIS R 2.

o T args MR—MERAHUASELET, RELFEEZBE.

4. DK S

cn. bugstack. springframework. beans. factory. support. SimpleInstantiatio

nStrategy

public class SimpleInstantiationStrategy implements InstantiationStrategy {

@Override
public Object instantiate(BeanDefinition beanDefinition, String beanName, Const
ructor ctor, Object[] args) throws BeansException {
Class clazz = beanDefinition.getBeanClass();
try {
if (null != ctor) {
return clazz.getDeclaredConstructor(ctor.getParameterTypes()).newIn
stance(args);
} else {

return clazz.getDeclaredConstructor().newInstance();
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}

} catch (NoSuchMethodException | InstantiationException | IllegalAccessExce
ption | InvocationTargetException e) {
throw new BeansException("Failed to instantiate [" + clazz.getName() +
"1, e);

}

e  HEEIT beanDefinition $EL Class {58, XA Class {5 E 27 Bean EXHIAT
ZEBEHEEN.

o ETRFIMT ctor BEAE, WRATZNELMERELFL, SNUHEFEEH
R EASLBIE .

o XEBRMEAXTAMERHOILGIE, EHMLTRA
clazz.getDeclaredConstructor(ctor.getParameterTypes()).ne
wInstance(args);, IEASEEEZHELS newlnstance #7561k,

5. Cglib SCEMY,

cn. bugstack. springframework. beans. factory. support. CglibSubclassinglIn

stantiationStrategy

public class CglibSubclassingInstantiationStrategy implements InstantiationStrategy

{

@Override
public Object instantiate(BeanDefinition beanDefinition, String beanName, Const
ructor ctor, Object[] args) throws BeansException {
Enhancer enhancer = new Enhancer();
enhancer.setSuperclass(beanDefinition.getBeanClass());
enhancer.setCallback(new NoOp() {
@Override
public int hashCode() {

return super.hashCode();

1)

if (null == ctor) return enhancer.create();

return enhancer.create(ctor.getParameterTypes(), args);
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o HS Cglib DIEAMIEFZEM Bean thiEEHE, X BT MNEGLAILIE
T, tMELRENE Spring JBRLIELEEF] CallbackFilter £, R A BRTHY TS
RF RS MR,

6. BRI H

cn. bugstack. springframework. beans. factory. support. AbstractAutowireCa

pableBeanFactory

public abstract class AbstractAutowireCapableBeanFactory extends AbstractBeanFactor

y {

private InstantiationStrategy instantiationStrategy = new CglibSubclassingInsta

ntiationStrategy();

@Override
protected Object createBean(String beanName, BeanDefinition beanDefinition, Obj
ect[] args) throws BeansException {
Object bean = null;
try {
bean = createBeanInstance(beanDefinition, beanName, args);
} catch (Exception e) {

throw new BeansException("Instantiation of bean failed", e);

addSingleton(beanName, bean);

return bean;

protected Object createBeanInstance(BeanDefinition beanDefinition, String beanN
ame, Object[] args) {
Constructor constructorToUse = null;
Class<?> beanClass = beanDefinition.getBeanClass();

Constructor<?>[] declaredConstructors = beanClass.getDeclaredConstructors()

for (Constructor ctor : declaredConstructors) {
if (null !'= args && ctor.getParameterTypes().length == args.length) {
constructorToUse = ctor;

break;

}

return getInstantiationStrategy().instantiate(beanDefinition, beanName, con

structorToUse, args);
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e  HITE AbstractAutowireCapableBeanFactory HEEFEX T —MEIET R KL
Bl RBEEME InstantiationStrategy instantiationStrategy,
XERMNERFET Colib FIKIK,

o ET¥IHMEL createBeanInstance J5i%, HEXANAEFREEFE Constructor
RERTIRBE L DM RS, BT beanClass.getDeclaredConstructors() AT 14
REERFTBE SR E, 2— &6,

o BETXUFEB/ALLNEMERBESGEANSEER args WREER, XEBHA]
ML AR LR EE, RE—EEXLL, MXR Spring FRBARFELEXNAS
KB, BUHEBHEARASEKENER RESMWRET.

B, W

1. BhEER

chn. bugstack. springframework. test. bean. UserService

public class UserService {
private String name;

public UserService(String name) {

this.name = name;

public void queryUserInfo() {

System.out.println(" i) HEE: " + name);

@Override

public String toString() {
final StringBuilder sb = new StringBuilder("");
sb.append("").append(name);
return sb.toString();

o XEM—ZTE UserService AR E—1H name ASHIMERE, FERK
EIEIX PRI R B B REMSE AL
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2. Mk BB

cn. bugstack. springframework. test. ApiTest

@Test
public void test_BeanFactory() {

DefaultListableBeanFactory beanFactory = new DefaultListableBeanFactory();

BeanDefinition beanDefinition = new BeanDefinition(UserService.class);

beanFactory.registerBeanDefinition("userService"”, beanDefinition);

UserService userService = (UserService) beanFactory.getBean("userService", "/
7");

userService.queryUserInfo();

o TEULRAEBITNIK R T BFE; Bean I . JEf Bean. #XEHL Bean, =NHE,
EEIMENN Y — R EHFBAIER., XEFTENRBITLAFNRASTERNT
WETEEFF.

o WIS F—ZFWNHIERERAEMZ, I UserService.class ZiB4 T
BeanDefinition A& E—ZTAHEERE new UserService() #1E.

3. WiAER
BHRHPEE: MR
Process finished with exit code ©

o MNRERKE RANZUHRBULURETAMERBNINER, oTIXELHFIL
7o

o RIUERDHEARMARRIL B RS, R#FFTLBFML.
SimpleInstantiationStrategy.
CglibSubclassingInstantiationStrategy

4. BIERB

XA T UM ARy A se i tb e, i soniililt, 7R X2
o
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4.1 FoiarsE R

@Test
public void test _newInstance() throws IllegalAccessException, InstantiationExceptio
n {

UserService userService = UserService.class.newInstance();

System.out.println(userService);

o XMARXHILBMLBRIEANAEL—FTHXI Spring Bean B EZEMHATTR

4.2 WiFFHIE R RSBl

@Test
public void test_constructor() throws Exception {
Class<UserService> userServiceClass = UserService.class;
Constructor<UserService> declaredConstructor = userServiceClass.getDeclaredCons
tructor(String.class);
UserService userService = declaredConstructor.newInstance("/MHE");

System.out.println(userService);

o MEERMEIERE, WRAEMERLNAFTELHMUEY, NWFEERS
getDeclaredConstructor #kEMERE, ZFEEBIIERSEHTG
1.

4.3 HEMERKES

@Test
public void test_parameterTypes() throws Exception {
Class<UserService> beanClass = UserService.class;
Constructor<?>[] declaredConstructors = beanClass.getDeclaredConstructors();
Constructor<?> constructor = declaredConstructors[9];
Constructor<UserService> declaredConstructor = beanClass.getDeclaredConstructor
(constructor.getParameterTypes());
UserService userService = declaredConstructor.newInstance("/MEHE");

System.out.println(userService);

o ENMERPIPHIFLONSKAETRR—IDEPRENMNERE, HXBHEXD
sEHfER beanClass.getDeclaredConstructors()
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4.4 Cglib 3254k

@Test
public void test_cglib() {
Enhancer enhancer = new Enhancer();
enhancer.setSuperclass(UserService.class);
enhancer.setCallback(new NoOp() {
@Override
public int hashCode() {

return super.hashCode();

1
Object obj = enhancer.create(new Class[]{String.class}, new Object[]{"/MI=}"});
System.out.println(obj);

o WRFIETFEAESEE, BXTF Cglib % Spring BRANFEAEEL, HIld
REARFESI—T Colib B9 BHR,

N BE

o AETHEEMSTESLFMIEME BN InstantiationStrategy SLFILRIZIZEQ, I
BT WAL, XN BMRELMITREALRZ Spring EZRBI—4E/)
kR, RREZEISFREFMITIUM Spring JRADIEEI TR AYAKAD .

o MENAMMTEZBMNFTRTINERN, SJRARBEDRITHEASEMNNE,
RO IEERZEAENHETY BRARBMHAKIRE, MASE AT RNENSER
KREMREL. FTIMERMNBCUYESHERLMNEREF, BERTERNEEFE—ITR
TRV R R IR KRR

o FHFRFIEXRFMMAR, FEULRBERREST, ELFEREERET. b
EEFTEMNEETETFRE-T, IEROEXLHAREHSSMHRBE, &
ERAMENEE—.
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% 05 F: EARENRKIIN R

—. DIRExE

.ﬁ'

. EERL WA, RIERF SR AP

i

A, 28 cexINEs 7B/ URIESD, 0 XE 5 e — Rt B2
XANT, AR —HERH . B, IR, MM REMARGE, &5EE
Rl AT !

LA RORIE, E=VE0U. ALAS-LRE, Wl ReXmt 2 K M1 ARy 3 H T
RIAELFH, ERMEANAN BIIEREL T, Ma BT Bug B2
Fo AALRIN AR BANEAN G, i ESHHIR, HIEE
EHIAK

U Bug SKF, 2035 PRD A2 L i) Bug. 1&'& B B iGN KK Bug. BF
FT RIS TIRESCELN Bugs MRS UE R R AL ) Bug,  EZRd A frig g 5541
KECE M Bug, M e H el DB ] € AR AEE AT — % A A 22 30 A7
2K, BRI .

1M 573 5h— 2B T Bug, JEHFEI FALFRGER e R WA
KL, BRAEEA UL, K, 88, RWESEDIHATHARS 5E—-NHH
RS TPk E| EgialT, e BN ERE g HE SRR
RAER . LIS H T R, I8 E 87 fhid 7 — IR R, 77 s
REBANKS, BB RIS 2 L A A s W AN~ 32 4, (BRI AT e iz 21 1 )5 b
R R AIRHI B . G ThREEMRE B2 1, AT IFAEREA P IHIN ) 5 R &
mi BEVE L, BRI RIS 7 AN,

BBl MR R, BRI =%, IAREMIHT
— - R TR |
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—. B

HARRATEEUN X LR TN A, B EI—AFE. ESIE
Bean. SEHi{k Bean, #RERTHEHIERBELIA FKILHIL R, AL
FENS BB IRFATIEGRD A2 7 TSGR — A ST Ferpo 1547 i Pt i L,

I RAT R IR A AR S (Rt 7 EHE SR S B Te b, XA R
—N RN R AR

STFEMREAAN N Z inty Longs String, MEFEIEEA SLHIMLIINT R )E
Ve, BTG 2AE Bean GUENHATIFCIRIE . PLZEZNTHITALFHIE Bean
HITGH IR TR SAEBENTYFESLIIEN XFFEINF TN ILENE T 15
ST BETC IR D T FEE T i, LG 5 #

=. &t

BT EMIHT A Bean ] newInstance B3 cglib Gi)5E, HiGh2)E
HAE R, MAFLALAFESE AbstractAutowireCapableBeanFactory H]
createBean J7VERINIIANE BYE T . B A A ST B9 FE# 12 7] LIXTHE
Spring W95, XHFIET A Spring HIETHEIR, o EEXTHR 522 < 0147
TEEE

B

Singleton

CreateBean DeclaredConstructor

BIERR

AbstractAutowireCapableBeanFactory enhancer. create ()

EAEM (int. String)

PropertyValues B

AR | sgmy, simLn

BeanReference
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JU

N

BHEXTEAXLFMROEZE OHEREL
AbstractAutowireCapableBeanFactory B createBean J7ikHiRfn
applyPropertyValues #1{£.

HTRINFEECE Bean RMEETBMRIE, BAMBELE bean EX
BeanDefinition 2£F, 7Rfil PropertyValues {528

FIREZBHEEAERBIET Bean MINFKKE, HMEFTEFEX—
BeanReference, EEMHEALHE—MEERM Bean BIR, ARMEIILHFICERIER
TR ACIEMNIER, 5 Spring JRFLSSIN—HE., Spring JRFGH BeanReference 2
—NEO

K

1. TEESM

small-spring-step-04

L— src
F— main
| L— java
| L— cn.bugstack.springframework.beans
| — factory
| |  |— config
| | | }— BeanDefinition.java
| | | }— BeanReference.java
| | | L— singletonBeanRegistry.java
| | | support
| | | |— AbstractAutowireCapableBeanFactory.java
| | | }— AbstractBeanFactory.java
| | | }— BeanDefinitionRegistry.java
| | | }— cglibSubclassingInstantiationStrategy.java
| | | |— DefaultListableBeanFactory.java
| | | |— DefaultSingletonBeanRegistry.java
| | | }— InstantiationStrategy.java
| | | L— simpleInstantiationStrategy.java
| | L— BeanFactory.java
| — BeansException.java
| — Propertyvalue.java
| L— Propertyvalues.java
L— test

L— java
L— cn.bugstack.springframework.test

— bean

| — UserDao.java
44/ 260
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| L— Userservice.java

L— ApiTest.java

THREE:. A0% [bugstack Bilitk] , 5. Spring Lk, FREGEHIEID
Spring Bean &#sdixFR, WK 5-2

JE L 7

AbstractAutowireCapabl eBeanFactor PropertyValue

¥

-name: String
-value: Object

# createBean(String beanName,
BeanDefinition beanDefinition, Object[] A

%

args)

# createBeanlInstance(BeanDefinition
beanDefinition, String beanName,
Object]] args) PropertyValues
# applyPropertyValues(String beanName,

Object bean, BeanDefinition - propertyValuelist: List<PropertyValue>
beanDefinition)

+ addPropertyValue(PropertyValue pv)
+ getPropertyValues()

A
HRE
BeanReference BeanDefinition
- beanName: String - beanClass: Class
+ getBeanName - propertyValues: PropertyValues

5-2
o ASTHHEEFLI 3K, BeanReference(s| ). PropertyValue(g
t{E). PropertyValues(BM&%#) #3IATRMEMEEBHETEE.

o BINKEMEFER AbstractAutowireCapableBeanFactory, #
createBean HHhEEMIEFTEB S .

PR\
2. EXJEM
cn. bugstack. springframework. beans. PropertyValue
public class PropertyValue {

private final String name;

private final Object value;

public PropertyValue(String name, Object value) {
45/ 260
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this.name = name;

this.value = value;

cn. bugstack. springframework. beans. PropertyValues

public class PropertyValues {
private final List<PropertyValue> propertyValuelList = new ArraylList<>();

public void addPropertyValue(PropertyValue pv) {
this.propertyValuelList.add(pv);

public PropertyValue[] getPropertyValues() {
return this.propertyValuelList.toArray(new PropertyValue[©0]);

public PropertyValue getPropertyValue(String propertyName) {
for (PropertyValue pv : this.propertyValuelList) {
if (pv.getName().equals(propertyName)) {

return pv;

}

return null;

o XBNERMEMSECIZBE —MATREXRTEMERNE RABUTHESER
%, FUEREEX—PREEET.

3. Bean EX #ME

cn. bugstack. springframework. beans. factory. config. BeanDefinition

public class BeanDefinition {
private Class beanClass;

private PropertyValues propertyValues;
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public BeanDefinition(Class beanClass) {
this.beanClass = beanClass;

this.propertyValues = new PropertyValues();

public BeanDefinition(Class beanClass, PropertyValues propertyValues) {
this.beanClass = beanClass;
this.propertyValues = propertyValues != null ? propertyValues : new Propert

yValues();
}

o 7t Bean SIMMIERETEFELHE Bean WEEL, A/ NIEZTHMR PEE
Fr{&Zl new BeanDefinition(UserService.class,
propertyValues);

o FTIUATIEM—ERXL Bean EX, FTIMIXEIERT PropertyValues B, [E
R MG RIS 7 — B RN, BREE for BERRNEGHMBMIER

= Mg
BHAT.

4. Bean JEIHIEFT

cn. bugstack. springframework. beans. factory. support. AbstractAutowireCa

pableBeanFactory

public abstract class AbstractAutowireCapableBeanFactory extends AbstractBeanFactor

y {

private InstantiationStrategy instantiationStrategy = new CglibSubclassingInsta

ntiationStrategy();

@Override
protected Object createBean(String beanName, BeanDefinition beanDefinition, Obj
ect[] args) throws BeansException {
Object bean = null;
try {

bean = createBeanInstance(beanDefinition, beanName, args);

applyPropertyValues(beanName, bean, beanDefinition);
} catch (Exception e) {

throw new BeansException("Instantiation of bean failed", e);
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addSingleton(beanName, bean);

return bean;

protected Object createBeanInstance(BeanDefinition beanDefinition, String beanN
ame, Object[] args) {
Constructor constructorToUse = null;
Class<?> beanClass = beanDefinition.getBeanClass();

Constructor<?>[] declaredConstructors = beanClass.getDeclaredConstructors()

for (Constructor ctor : declaredConstructors) {
if (null !'= args && ctor.getParameterTypes().length == args.length) {
constructorToUse = ctor;

break;

}
return getInstantiationStrategy().instantiate(beanDefinition, beanName, con

structorToUse, args);

}

Ves
* Bean EIEIHA
*/
protected void applyPropertyValues(String beanName, Object bean, BeanDefinition
beanDefinition) {
try {
PropertyValues propertyValues = beanDefinition.getPropertyValues();
for (PropertyValue propertyValue : propertyValues.getPropertyValues())

String name = propertyValue.getName();
Object value = propertyValue.getValue();

if (value instanceof BeanReference) {
// A 1K B, SR B HISEHIE
BeanReference beanReference = (BeanReference) value;
value = getBean(beanReference.getBeanName());

}

/) JEVEE A

BeanUtil.setFieldValue(bean, name, value);

}
} catch (Exception e) {
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throw new BeansException("Error setting property values: " + beanName);

public InstantiationStrategy getInstantiationStrategy() {

return instantiationStrategy;

public void setInstantiationStrategy(InstantiationStrategy instantiationStrateg

y) {

this.instantiationStrategy = instantiationStrategy;

o XNEMABRHHME K, TEBIE=1TJ5%: createBean. createBeaninstance.
applyPropertyValues, XEIH{FEEXFE createBean BIFTEFIHAL
applyPropertyValues J73%.

e 7& applyPropertyValues &, J@IFFKEX
beanDefinition.getPropertyValues() {E#HITEMIERTEE WRIB
Z|A92 BeanReference, AT Ei1EIIFAE Bean 341, 1AM getBean k.

o HIBKFHA Bean WREIEZTME, SBARMABMHERZY. XBEFEIFEHMN
HREERBBEARBMN A, XBARABEKR, FEHRE.

BeanUtil. setFieldValue(bean, name, value) 2 hutool-all T R3EHHI %, o
W EC L

B, W

1. BEEER

cn. bugstack. springframework. test. bean. UserDao

public class UserDao {
private static Map<String, String> hashMap = new HashMap<>();

static {
hashMap.put("10001", "/MEHF");
hashMap.put("10002", "/\#/K");
hashMap.put("10003", "[H");
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public String queryUserName(String uld) {
return hashMap.get(uld);

cn. bugstack. springframework. test. bean. UserService

public class UserService {
private String uld;
private UserDao userDao;

public void queryUserInfo() {

System.out.println("#ifJJ{] /{5 5: " + userDao.queryUserName(uld));

// ...get/set

e Dao. Service, EBRNEERFLELEFHNHE. 7 UserService H3EAN
UserDao, X#EmteEAILY Bean BT .

2. Wi BBl

@Test
public void test_BeanFactory() {
// 1. #4431 BeanFactory
DefaultListableBeanFactory beanFactory = new DefaultlListableBeanFactory();

// 2. UserDao }#/#}
beanFactory.registerBeanDefinition("userDao", new BeanDefinition(UserDao.class)

)5

// 3. UserService & /#/*[uld. userDao]

PropertyValues propertyValues = new PropertyValues();
propertyValues.addPropertyValue(new PropertyValue("uId", "10001"));
propertyValues.addPropertyValue(new PropertyValue("“userDao",new BeanReference("

userDao")));

// 4. UserService JFA bean
BeanDefinition beanDefinition = new BeanDefinition(UserService.class, propertyV

alues);
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beanFactory.registerBeanDefinition("userService", beanDefinition);

// 5. UserService ##H{bean

UserService userService = (UserService) beanFactory.getBean("userService");

userService.queryUserInfo();

5E KB Bean WRAR, BXBENAEFELE userDao jEAE| Bean &as
i, beanFactory.registerBeanDefinition("userDao", new
BeanDefinition(UserDao.class));

ETRBEREBMERNREET, —MELBEN new
PropertyValue("uId", "10001"), R4 —MEXNEEM new
PropertyValue("userDao",new BeanReference("userDao"))
BETROBRERERET, RAITRETIKE userService X%, TAATERNT,

3. MALER

BRI E R M

Process finished with exit code ©

MR REBRNMEHERCSRIEN T, HAARAEHERE, 4
feA A 2] Dao 574, W: userDao.queryUserName(uId)

ALABANHEFE Debug WIKAIEOL T, ARG HANBISLILE Bean J&1%
Hred, wr

protected void applyPropertyValues (String beanName, Object bean, BeanDefinition beanDefinition) { beaniame: usesSe

try {
propertyValues = beanDefinition. getPropertyValues () :

PropertyValues
: propertyValues. getPropertyValues () (

for (PropertyValue propertyValus

String name = propertyValue. getlame () ; Coom
Object walue = propertyValue. getValue () :

if (value instanceof BeanReference) [

- & NN
if 1

Beanltil. setFieldValue(bean, name, value);
i
} catch (Esxception e} {
AbstractAutowircCapableBeanFactory + applyPropertyValuesQ
Debug: 4k, ApiTestiest BeanFactory
E T A T - |

<t | Debugger EN Console =

¥D | Frames
L] "main"@1 in .. ~ + T+

createBean:30, AbstractAutowireCap
doGetB 33, AbstractBeanFact
oeetBean: sanFactoiy propertyValues = {cn.bugstack.sprir

propertyValue = {cn bugstack.spring
name gserDa;P

value = WM springframen o

beanReference = {cn.bugstack.springfra @1122

» 3, MERBEXE, BNEINEELARETEMERRET, YXUEH
2 BeanReference A, NIE %ﬁﬂl G Bean 35,
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7(\ I%g:l!l:

o FEAZYHIR{IIE AbstractAutowireCapableBeanFactory A BRI XS & IAE
MTY R KETEEEWERENLALRIETME, FH#*FE Bean BHE
B, HiBZ| Bean EMH Bean WHRAS, FERILHNIE. REEBRMHEXNTE
REIREHERE, Wl UFER—E T HEEXLIE,

o H—NETHNINESK(NEBERFIFHALIN, XFET UL AEFNEZ LT
Spring FENRITER. LHRE—LEELHARGFNE L, EAY ZHHTIEE
HIBITTE NEE ., FIRERERE S BEEIT B EME 2SI, FaiE
Fipfe B,

o FX—EFETXT Bean MBIERMEMALTM T, FETRFEEMERMNEM L5
REBEBMNNE, RERMNEBEES Xml BET, iEHR1X/MEZR MM
Spring. AINEERIMALERFMBNEBESSE Spring FD, IURBERH
WITRMPBEHERES Spring JRIEFXNY, RAESEH—LERRE, BRITIUNEE
BEHKE, FEEIEF— DI Spring JRRDFAISLIR,
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% 06 F: RIS XAEMN R

—. ¥ RIER
RS HRED, BB S R

B, RN, HJLREAT, WMt — KA1 if. .. else AJRL! {HESE
AT AR A€ T, A HEHBA R RIERIERN.

A SIS, RUHRNRE if...else 2 T FEURLLE T, HEATZRLSINTF
W PRUEHFERIEEI . RBEEBGE F4 . R E A T, AR IR I
%, A UK, FRRZAUE, A LIRS TR FRAK &
T LR R AR, ZeRLTTEI R !

EACRS L 1A IR IFA RPN FERINAR . UARE S B2k, KOV AR
PR SRIIAT LR, — D IREEEM O IFAS KER, ARG TE, &
X HAERMRBIE . SOFE . HOTRBUITE, QR AR ASBESE UG R]
R KA FE IR FORE, A SEERRILNIHEsc el T 7,
LA R etk L !

AR FRIFREL M, XORB X R RGBS, 7 eIt K4 bR
ARG SEERVE U HEIZ E 1545 65 2 T R RS R . s IRBUE I T &+
PRI A R L 22 AR A Y, A TR 2 [ e S 1, A RS 2 11 ST R f
I A7 DR SRAA Lo SEBL R o 8 BUAE AR SR AR AR o6 FH E A8 T IR AR AL I
WS RAAE, Mas N, IRIACHRLRGHOAGREL, 2] REH T~ FH U X
[ !

FERATLH Spring HERT, FAEWHSEE L FWREY IR,
WUREE— R AN T SR —F, A AL S I RE T n] DL bR R B X A
2%, BRR - DEREEINEZ A A BRI SEI . XN F R
¥, SARRE AR TARUSE RS, B RS ™ i i K ) B AT
Ko ARG R A S ORI B R AT AT
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BH#x

fESER Spring WIAEZLAHEIE S5, BUEFRA TR LU 51T F2045/E Bean
SPRIE S VEM BT, DLARZSRBCT R % HiXBEaf—A
A, A W L PR IX AN Spring HEZYE, AKWARELEH P @ F3h 77
IR, A e i Re i o B SO 1) 77 AR A A I AR o 75 58 il T R 4

ITest

public void test_BeanFactory() {

ra if1f£ BeanFactory %Ejzlggﬁj\ : ﬁé}!ﬁj_
DefaultlListableBeanFactory heanFactory = new DefaultlistableBeanFactory () %?@la K{ EPL/[T

beanFactory. registerBeanDefinition( beanMame: “userDac”, new BeanDefinition(UserDac. class));

PropertyValues propertyValues = new PropertyValues();
propertyValues. addProper tyValue (new PropertyValue( name: “uld”, wvalue: 7100017));
propertyValues. addPropertyValue (new PropertyValue ( name: “userDao”, new BeanReference( beanName: “userDac”))) ;

BeanDefinition heanDefinition = new BeanDefinition(UserService. class, propertyValues)

beanFactory. registerBeanDefinition( beanMame: “userService”, beanDefinition);

UserService userService = (UserService) beanFactory.getBean(| name: "userService”);

userService. queryUserInfol) ;

o METRMNEBSIESE: 2. 3. 4 BAF Spring 1525, @i Spring BB Y
FHW Bean XFTH LB,

o BETRBMNMFBEAIMEBRM Spring MEZRAF, AINGEMA Spring ELEAVEE. @
#r. SEA Bean BY3E1E.

=. &it

RIBART TR RY 5=, RATFEAENAGN Spring MEZLAEN Pl — AN TR
T s, R AEIEEL classpathy AHUSCHFFI =BG E N4 . XL E
WA ZBEH Spring BWECER Spring. xml —#Ff, HHaBHE Bean X5
MR AEMEE R . ERBEESCHME RIS, T RN B S
Bean i (5 SAEAT G HEATIEMERAE, 8 Bean X RIEME] Spring A, B
TSI T
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FiRAbIE

/P ClassPath

File
: \’ http3Z#
Spring.xml 4 ;= B E] A IR
\

Bean¥i&

Spring Bean &% <4——— (GetBean

HRInEaR B TN ED, EAT Spring EZRZOETH 10 KIMAFE,
FERATAIE Class. AMFZIREFHXMHER

LRBEUTMEE, BETRAZEBAAFEM Bean Z| Spring FAYEME, XEPHE
IFEEA DefaultlistableBeanFactory 1K /ER, EAIRFTANETENE
Mzhte, #BSIE Bean EXIEBMAZIX N,
BAEIMHHMERZITFEONTMER AR, SERNBEEEXE Bean EX
FikEUE D BeanDefinitionReader MRMEFIREISLHIE, LMK FE
X Bean XT&RHIFEFTFEM .

7, K
1. TR%M
small-spring-step-05
L— src
F— main
| L— java
L— cn.bugstack.springframework
— beans
— factory
| — config

|
|
| | | |— AutowireCapableBeanFactory.java
| | | |F— BeanDefinition.java

| | | |F— BeanReference.java
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| |— ConfigurableBeanFactory.java

| L— singletonBeanRegistry.java

|— support

|— AbstractAutowireCapableBeanFactory.java
— AbstractBeanDefinitionReader.java

|— AbstractBeanFactory.java

— BeanDefinitionReader.java

|— BeanDefinitionRegistry.java

|— CglibSubclassingInstantiationStrategy.java
|— DefaultListableBeanFactory.java

|— DefaultSingletonBeanRegistry.java

|— InstantiationStrategy.java

|
.
.
|
|
|
|
|
.
.
.
.
| | L SimpleInstantiationStrategy.java
| | F— support
| | | L— xmlBeanDefinitionReader.java
| | |— BeanFactory.java
| | |— ConfigurablelListableBeanFactory.java
| | |— HierarchicalBeanFactory.java
| | L— ListableBeanFactory.java
| |— BeansException.java
| |— PropertyValue.java
| L PropertyValues.java
I— core.io
|— ClassPathResource. java
|— DefaultResourceloader.java
|— FileSystemResource.java
|— Resource.java
|— ResourcelLoader.java
— UrlResource.java
L— utils

— ClassUtils.java

L java
L— ¢n. bugstack.springframework.test

I— bean

| |— UserDao.java
| L— Userservice.java

L— ApiTest.java

THREEE: A% [bugstack B ] , [IE: spring HF%, FREEHEIED
Spring Bean Z¥#% ZURMEAERHIERR, WK 6-3
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Peis g

(lassPathResource BeanDefinitionReader

- path: String

+getRegistry()
+getResourceloader()
+loadBean Definitions(Resource

- classloader: Classloader

+getlnputStream() + getlnputStream()
A
0 resource)
8 +loadBean Definitions(Resource...
i resources)

+loadBean Definitions(String location)

e <<fE>s
FileSystenResource i

ResourceLoader
-file: File
- path: String - CLASSPATH_URL_PREFIX: String

+ getResource(String location)

+ getlnputStream()

AbstractBeanDefini tionReader

) =

! -registry: BeanDefinitionRegistry =

R -resourceloader: Resourceloader =

r IResource <

+getRegistry() H

-url: URI +getResourceLoadzr() :__—
+ getinputStream() ‘

Fip

JmlBeanDefinitionReader

+loadBean Definitions(Resource

efinitionRegistry

+ registerBeanDefinition(String

beanName, BeanDefinition i resource) o
beanDefinition) +loadBeanDefinitions(Resource...
resources)

+ getBeanDefinition(String beanName)
+ containsBeanDefinition(String
beanName)

+ getBeanDefinitionNames()

6-3

+loadBean Definitions(String location)
+doLoadBeanDefinitions(InputStream
inputStream)

o AETHTHIE Bean HIENX. EMIMIEILIL Springxm! EEELAIE, A4
ABELUBALAR, #5lE: TEMERF. xml FRELIER, TWIRFE
%#E O Resource. ResourcelLoader g9SLIN, mMBI+
BeanDefinitionReader EONENTRNEAKFER, KRERESTME
Spring BA&§H X,

e 7t Resource FRFEMB=HRAILIFEIET, CIassPath\ R, REXH,
X=8725 Spring FRBHRAEITALIRET -, L&
DefaultResourcelLoader H#EAAIEA.

e ¥£M: BeanDefinitionReader. & 2 AbstractBeanDefinitionReader. SSILE:
XmlIBeanDefinitionReader, X=FTHNABFFEESIEEMALIE T RFEBEHE
Mt Bean BasiktE. BMOEEX, HWRELFEIEFREOIIFES I EAT Bean 2H141E
7, wAASLHIERT o] R KR 1E 79 W 55 L2

FINKZEATIL S Spring WY, M7 AN O ERMSZI SR, BRIX
S T H AR FE A K RIER, (HEEEMEZMZ D e, elTE S RIEE
. nE 6-4
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- beanDefinitionMap: Map<String,
BeanDefinition>

- getBean(String name)

- registerBean Definition (String name,
BeanDefinition beanDefinition)

éliT?(
LY

<<fE[1>>

ListableBeanFactory HierarchicalBeanFactory AutowireCapabl eBeanFactory

+ getBeansOfType(Class<T> type)
+ getBeanDefinitionNames() [I‘_\ A
i i3

<<f%[>>

Configurabl eBeanFactory

- SCOPE_SINGLETON: String
-SCOPE_PROTOTYPE: String

F
R “r Bz

<<f%[>>

ConfigurablelistableBeanFactory

+ getBeanDefinition(String beanName)

6-4

e BeanFactory, E&7FER Bean T EHOATIKE Bean MR, XRHFIEINT %
BRKAIREN Bean B9755%: <T> T getBean(String name, Class<T>
requiredType)

e ListableBeanFactory, &— M & Bean L] E#OMKEZEAD, FEMT
getBeansOfType. getBeanDefinitionNames() 7%, £ Spring &AL
R Y BT,

e HierarchicalBeanFactory, & Spring JERGAREIRME T o IXFKEUR 2 BeanFactory
7%, BFE—MY EI WBERFEDQ., Sub-interface implemented by bean
factories that can be part of a hierarchy.

e AutowireCapableBeanFactory, £—MNEFILAIE Bean T BEEMEN, BHEE
BITRAPEZEMENAER, FEEPTTE.

e ConfigurableBeanFactory, TJ#kEX BeanPostProcessor. BeanClassLoader Z&f—>
EEEkiEO,

» ConfigurableListableBeanFactory, #REHtDHFIMERL Bean IX K TS SK Bk AY#R 1EH
A, FiEBRIRE— getBeanDefinition 773k,

2. FIRINEFENEXFNLI

cn. bugstack. springframework. core. io. Resource
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public interface Resource {

InputStream getInputStream() throws IOException;

e 7t Spring HEFRTEIE coreio 8, EXNERFEATLERFEMNER.
o JEX Resource M, 1RIREN InputStream REVTTE, ETRBHILI=F
REIRRXE#RE: classPath. FileSystem. URL

ClassPath: cn. bugstack. springframework. core. io. ClassPathResource

public class ClassPathResource implements Resource {
private final String path;
private ClassLoader classlLoader;

public ClassPathResource(String path) {
this(path, (ClasslLoader) null);

public ClassPathResource(String path, ClassLoader classLoader) {
Assert.notNull(path, "Path must not be null");
this.path = path;
this.classLoader = (classLoader != null ? classLoader : ClassUtils.getDefau

1tClassLoader());
}

@Override
public InputStream getInputStream() throws IOException {
InputStream is = classlLoader.getResourceAsStream(path);
if (is == null) {
throw new FileNotFoundException(

this.path + " cannot be opened because it does not exist");

}

return is;

o X—#MNHKIMEMTEE ClassLoader I ClassPath THXMHER,
BEHRNEBUIEETER: classLoader.getResourceAsStream(path)

FileSystem: cn. bugstack. springframework. core. io. FileSystemResource
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public class FileSystemResource implements Resource {

private final File file;

private final String path;

public FileSystemResource(File file) {

this.file = file;
this.path = file.getPath();

public FileSystemResource(String path) {
this.file = new File(path);
this.path path;

@Override
public InputStream getInputStream() throws IOException {

return new FileInputStream(this.file);

public final String getPath() {

return this.path;

o BUEEXMHHREMNTRNERXMHER XBOAXKEEEREEALRN, ZES
BEER—LE txt, excel XL EIEHS .

Url: cn. bugstack. springframework. core. io. UrlResource

public class UrlResource implements Resource{
private final URL url;

public UrlResource(URL url) {
Assert.notNull(url,"URL must not be null");

this.url = url;

@Override
public InputStream getInputStream() throws IOException {
URLConnection con = this.url.openConnection();

try {

60 / 260
TE. DE. K, LB Mt A#BER AR



IMEET, 15 fustack, AKXS: bugstack Hiflt%

return con.getInputStream();

}
catch (IOException ex){

if (con instanceof HttpURLConnection){
((HttpURLConnection) con).disconnect();

}

throw ex;

o B HTTP MARERERESHISCH, o] DHBEEXHE] GitHub #HF
Gitee k.

3. BRA BN =S

LRGN A AF 730, BN A i PAEIX e s 25— ROSR IR 55 T
BEATACEE, ANERRI S R B S R AT, R

EXEEO: cn. bugstack. springframework. core. io. ResourcelLoader

public interface ResourcelLoader {

String CLASSPATH_URL_PREFIX = "classpath:";

Resource getResource(String location);

o EXNEKEREAO, EmZEiE location HuHEEITT,

SEPFEEO: cn. bugstack. springframework. core. io. Defaul tResourceloader

public class DefaultResourcelLoader implements ResourceLoader {

@Override
public Resource getResource(String location) {
Assert.notNull(location, "Location must not be null");

if (location.startsWith(CLASSPATH_URL_PREFIX)) {
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return new ClassPathResource(location.substring(CLASSPATH_URL_PREFIX.le

ngth()));
}
else {
try {
URL url = new URL(location);
return new UrlResource(url);
} catch (MalformedURLException e) {
return new FileSystemResource(location);
}
}
}
}

o TERBFBMIIA, FTERE=MARXBENTELEARN#TTEE, 24
H#T 2 A ClassPath, URL IR X1,

o =R DefaultResourceLoader KM REFEE, BEXHERITRAAETHERMKLE
R BEXBEASIIMNIEARMAES ZHHET, meCCEEFERERAT,

4. Bean & X EEEEO

cn. bugstack. springframework. beans. factory. support. BeanDefinitionRead

er

public interface BeanDefinitionReader {
BeanDefinitionRegistry getRegistry();
ResourcelLoader getResourcelLoader();
void loadBeanDefinitions(Resource resource) throws BeansException;
void loadBeanDefinitions(Resource... resources) throws BeansException;

void loadBeanDefinitions(String location) throws BeansException;

o XE—/ Simple interface for bean definition readers. ESXBEEIEEX T NANA
sk, B3E: getRegistry(). getResourceLoader(), MR =/NIN%E Bean EXMITT5%
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o XEBEEIIE getRegistry(). getResourceloader(), ZPEBFIRHELFHE=177%
MNTE, MEMEH, XAEANTENESNSBETHMERES, DUESERAKNED
LA E.

5. Bean EE X IHE KL

ch. bugstack. springframework. beans. factory. support. AbstractBeanDefini
tionReader

public abstract class AbstractBeanDefinitionReader implements BeanDefinitionReader

{

private final BeanDefinitionRegistry registry;
private ResourcelLoader resourceloader;

protected AbstractBeanDefinitionReader(BeanDefinitionRegistry registry) {

this(registry, new DefaultResourcelLoader());

public AbstractBeanDefinitionReader(BeanDefinitionRegistry registry, Resourcelo
ader resourceloader) {
this.registry = registry;

this.resourcelLoader = resourceloader;

@0verride
public BeanDefinitionRegistry getRegistry() {

return registry;

@0verride
public ResourcelLoader getResourcelLoader() {

return resourceloader;

o JHEKREI BeanDefinitionReader #HOAMBIA N AESMLIT T, HIRMHTHE
BREL, 1ESNERRGIBAAMERT, 1€ Bean EXGEANK, ZEHX.

o IXH#¥7EHE N BeanDefinitionReader FYEATINK A, mol DUERATERY XML X
HHEY Bean 52, JFME| Spring BHRET « WHIENIEELETIIHIES, 18
A BeanDefinitionRegistry /% Bean HIFM, & T IXEE] XM HER1ET
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6. AT XML 4hIE Bean 33}

ch. bugstack. springframework. beans. factory. xml. XmlBeanDefinitionReade

r

public class XmlBeanDefinitionReader extends AbstractBeanDefinitionReader {

public XmlBeanDefinitionReader(BeanDefinitionRegistry registry) {

super(registry);

public XmlBeanDefinitionReader(BeanDefinitionRegistry registry, ResourcelLoader
resourceLoader) {

super(registry, resourcelLoader);

@Override
public void loadBeanDefinitions(Resource resource) throws BeansException {
try {
try (InputStream inputStream = resource.getInputStream()) {
doLoadBeanDefinitions(inputStream);

}
} catch (IOException | ClassNotFoundException e) {

throw new BeansException("IOException parsing XML document from " + res
ource, e);
}
}
@Override
public void loadBeanDefinitions(Resource... resources) throws BeansException {
for (Resource resource : resources) {
loadBeanDefinitions(resource);
}
}
@Override

public void loadBeanDefinitions(String location) throws BeansException {
ResourcelLoader resourcelLoader = getResourcelLoader();
Resource resource = resourcelLoader.getResource(location);

loadBeanDefinitions(resource);

protected void doLoadBeanDefinitions(InputStream inputStream) throws ClassNotFo

undException {
64 / 260
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Document doc = XmlUtil.readXML(inputStream);
Element root = doc.getDocumentElement();

NodeList childNodes = root.getChildNodes();

for (int i = @; i < childNodes.getLength(); i++) {
// HIBrcE
if (!(childNodes.item(i) instanceof Element)) continue;
/) BB R
if (!"bean".equals(childNodes.item(i).getNodeName())) continue;

I i
Element bean = (Element) childNodes.item(i);

String id = bean.getAttribute("id");

String name = bean.getAttribute("name");

String className = bean.getAttribute("class");

// FFE Class, Tr{EHITEF I ER

Class<?> clazz = Class.forName(className);

// WEH id > name

String beanName = StrUtil.isNotEmpty(id) ? id : name;
if (StruUtil.isEmpty(beanName)) {

beanName = StrUtil.lowerFirst(clazz.getSimpleName());

// X Bean

BeanDefinition beanDefinition = new BeanDefinition(clazz);

/) R E TR

for (int j = 9; j < bean.getChildNodes().getLength(); j++) {
if (!(bean.getChildNodes().item(j) instanceof Element)) continue;
if (!"property".equals(bean.getChildNodes().item(j).getNodeName()))

continue;

Ref) :

// FEPrtr<%: property

Element property = (Element) bean.getChildNodes().item(j);

String attrName = property.getAttribute("name");

String attrValue = property.getAttribute("value");

String attrRef = property.getAttribute("ref");

/) FE A GIAN R, EXTR

Object value = StruUtil.isNotEmpty(attrRef) ? new BeanReference(attr
attrvalue;

// GIZEEMEEE

PropertyValue propertyValue = new PropertyValue(attrName, value);

beanDefinition.getPropertyValues().addPropertyValue(propertyValue);

}

if (getRegistry().containsBeanDefinition(beanName)) {

throw new BeansException("Duplicate beanName[" + beanName + "] is n
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ot allowed");

}

getRegistry().registerBeanDefinition(beanName, beanDefinition);

}

XmlBeanDefinitionReader ZRHAZ LA EEZXT XML SCAFIfET, $ERATA
KAEARRL P R E RS T B A XML B shiEM a5 20,

e loadBeanDefinitions Ji7%, AAIREFIEMNE, XEHFIEZMT — PR E:
doLoadBeanDefinitions, ©FEfNFEMET xml

e 7 doloadBeanDefinitions J735M, FEEX xml AYIFEEL
XmlUtil.readXML(inputStream) FTE Element @47, EEATHIITIEH
WIS ME, IALLIREL Bean ECEUKECEHHY id. name. class. value. ref
B

o RAEFTEHRMEEFE, BIER BeanDefinition MK PropertyValue, fRZIE
TER Bean EXHWAFIME] Bean Aa:
getRegistry().registerBeanDefinition(beanName,
beanDefinition)

B, W

1. ERER

cn. bugstack. springframework. test. bean. UserDao

public class UserDao {
private static Map<String, String> hashMap = new HashMap<>();

static {
hashMap.put("10001", "/MEFF");
hashMap.put("10002", "J\#f/K");
hashMap.put("10003", "FIE");

public String queryUserName(String uld) {
return hashMap.get(uIld);

66 / 260
TE. DE. K, LB Mt A#BER AR



INMESF, #{5: fustack, AR5 bugstack HiEHk

cn. bugstack. springframework. test. bean. UserService

public class UserService {
private String uld;
private UserDao userDao;

public void queryUserInfo() {

return userDao.queryUserName(uld);

e Dao. Service, 2RI EE AR EFEHNHE=. Z UserService H3EAN
UserDao, X#¥miBEARILH Bean B MR T .

2. BRBX

important. properties

# Config File
system.key=0Lpj9823dZ

spring. xml

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

<beans>
<bean id="userDao" class="cn.bugstack.springframework.test.bean.UserDao"/>

<bean id="userService" class="cn.bugstack.springframework.test.bean.UserService

>
<property name="uIld" value="10001"/>
<property name="userDao" ref="userDao"/>
</bean>
</beans>

o XEFAMMEEXH —HmHATMXFTBEMER, B springxml FFNK A
A9 Bean ;EAATNEE.
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3. BTUA(AIRINE)

eS|

private DefaultResourcelLoader resourcelLoader;

@Before
public void init() {

resourcelLoader = new DefaultResourcelLoader();

@Test
public void test_classpath() throws IOException {

Resource resource = resourcelLoader.getResource("classpath:important.properties”

)s
InputStream inputStream = resource.getInputStream();
String content = IoUtil.readUtf8(inputStream);
System.out.println(content);

}

@Test

public void test_file() throws IOException {

Resource resource = resourcelLoader.getResource("src/test/resources/important.pr
operties");

InputStream inputStream = resource.getInputStream();

String content = IoUtil.readUtf8(inputStream);

System.out.println(content);

@Test
public void test_url() throws IOException {

Resource resource = resourcelLoader.getResource("https://github.com/fuzhengwei/s
mall-spring/important.properties”

InputStream inputStream = resource.getInputStream();

String content = IoUtil.readUtf8(inputStream);

System.out.println(content);

WRALER
# Config File
system.key=0Lpj9823dz

Process finished with exit code ©

68 / 260
TE. DE. K, LB Mt A#BER AR



IMEET, 15 fustack, AKXS: bugstack Hiflt%

e XZ=/Jik: test_classpath. test_file. test_url, 43I TMIXINEL ClassPath.
FileSystem. Url Xf%, URL X1#7 Github, TJEENIEAT= 1B

4. BTN (BB SCHT A Bean)

el

@Test
public void test_xml() {

DefaultListableBeanFactory beanFactory = new DefaultListableBeanFactory();

XmlBeanDefinitionReader reader = new XmlBeanDefinitionReader(beanFactory);

reader.loadBeanDefinitions("classpath:spring.xml");

UserService userService = beanFactory.getBean("userService", UserService.class)

String result = userService.queryUserInfo();
System.out.printIn("MlZ54: " + result);
}

WS R

WARGE R Mbar
Process finished with exit code ©

o TELIEAPWIKEFIFTINEER, FAVBEUFIBETFINEM Bean URERERHER
MNAZR, %47 new XmlBeanDefinitionReader(beanFactory) ZiE
B Springxm| B9FTTRANEE, FF@id 7 M IEIE

N BE

o WM IREEMEZLBEEER Spring ERMNKET, MEREXHANDBTIE
fit Bean 58, mZEFHIBEIT Bean L] 3KEL Bean URMAERHIIERHERE.

o XFTZRUTE-NLSBHLIVNEETXEHSRUEESRE Spring RIAEOTE
X, HRELI. BHRASE. RIBEWE, HHEEAECLE, INAREZIN
12 R B DOB IS KB S E 1 QOB EMEES] Spring JRERD, XHFFESIEXRF
BHET .

o EBRBWNAETSE, RRAMEFRN—NIVNYTRREREN, sEIEME
EAWMAER. L. TEN, THRENEERXEENMR. AEg—1 ETHY
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XA P RIREHRBRITERE, BINRENE. TALHEEXERIFLIIT
&7t/
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$ 07 E: MALTX

—. FEEx
IR ARHD, TTRAE S BE T

WA TH H V5 e 30 R E , BAVEAR R 277 5 75 RIS %, W Sk AT
FIZRIU A FREATY R, WRARA M RIERIH (%%, Al fe i #Im i 15 2
H—AN TR SLI= i B 75 3R o (IR AN gt 2> 38 B AR DLSE ) 1), 358
BB AT R i] BEI AR A 1 IR, I g SR SE R SR SR BEAS H
Fhr L IS it (R IS 1

EZJR R AR RN ? TUH W — B4, 18 TiEARIER, EHROKBLE SR
FC B HIE S R S E A/ 17, R ERASK, BN BRI o 5k ik &
PR, RARSK, RGN, BEE, SEANBE 1 30K, AT 4N
fEJSTH . FHEMRERE SIS 10 JuiREE 11 7o, SRR, BERBS, RESCT BT
[ S R T N I

oAk, BUH RGN TR AER RN, BAEE RS BAERE O, AR
Wiy, ER—A)A)EEREL, PR R R, REEMITRSR T .
PEEGIE, BILBAEFFHL R, ZXEWGE TR, XA GIE
T HE LN R, BERE e, BEEET L
15, #Jo PV150!

T g5 e IBEWAT, B B SORUE, AT BE R ZEANEE Gl i
—AIRSSR, JCHRAERI BN BT e e e B F IR RN, S EE
B TASEHUT e IR R AR IES], BAEREE O B
Gk BRI

A BT PR A A 558, BN R ESAE TS Spring HEZE 14k 4E
T RBDIRE, 41— Bean [ CFISEBML IS RERT 5, 275 n] DA 2 3411
ITHE XY &, X Bean X RHUT LB, S5, ICFKERIER? XTI
FEL GBI N Spring 275 HEFENT IRIGHT— L6 [ 1F 7 JRIT K o
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—. B

WRARAE E bR TAER AT Spring MIBARYIEE, siE %% T
SpringBoot HE/HFEITFIFF R FNE. MAIR—EkABE LI T Spring
XPAN R EE ISR 1, AR LI SEBL3REL | BeanFactory LA Bean X R
REVEENZS, FERNX S A — 28 4E, #iltn: B2k Bean WIEE, WINHZE
FTED ACFRECHE FE 6 B0 SRR )4 . 45 RPC IRSSEREN 05

TEXT AR H Bean HISCBIALIIFEAS NG RALEI I FIR, & FFEH ST
Spring. xml WGBSR FEATRAL, BUORTRATA KA GEikfiA Spring A&
B K] DefaultListableBeanFactory RS, HIEATFTHAMHH. Bousan
B

'{ BeawFaeTorr —

—— . -~ -é-\- 8 s
: —a

Def;aufffistahleBea.nFacTnI:: beanFactory = new Defaul'rLisTahleBeanFat-:-ﬁ'fj.‘-Ll;

rd s
kY
' /

' ) A
IiﬁiB.a;anDefiniTinnReader reader = new I{mlBeanDefiniTinnReaderiheanFacTn;J;;H’:’

reader. l--ﬁ'éﬁﬂ-eanlil_e_f;ini‘rinnsi location: “classpath:spring. xml”) . —

e DefaultListableBeanFactory. XmlBeanDefinitionReader, ¥ {1 BB Spring 1E
RN TFRESMENXANERTR, TREFNEILE Spring Fa0EX xml i
AR EM Bean SR AR MEILTRE, EXFANEER Spring AFH, BAREE
—EMY RM.

o WMBBNMEFTERMEE - Bean #WIRMETER, SEAXT Bean XSTHREY
¥ RE, BMEEMEBsAIE. FRIXRI1ZEE Bean IR EANFITHEEFXS
Spring MER ETXMBEIEER, XTIMEETEEMNRS.

=. &it

N T REWE AR TAE Bean X R MIEN R SLEIAL IR AR 30T FE P B B E SCERAE
B ZAE Bean MU XAWIGR L RE Ham A FE 2K, XM O AT A5 SE
HOHEM RS . I AfESSEX Spring HESR ERSCHALRERE /7, AT BAT 2
AT EART R 7o BRI Skt T A
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FAETX
ClassPathXmlApplicationContet
— s xoa ™
| ERLE: (= XML 3ZfF
:

List<BeanPostProcessor? beanPostProcessors
= mew ArraylList<BeanPostProcessor () ;

|

refresh 5 — L RTEAE ﬁ o
~orr | : R

____________ L] 8

| B @ Bean¥t& CreateBean ‘— ?

- - e B

v o

! 3

O REBAIE Y °

—————————————————————————————————————————————————————————————————————————————

o HETX Bean MHRI BHIFNMEOD, HILtWRE Spring ERFHIFFEFTEERH
EEO: BeanFactoryPostProcess #1 BeanPostProcessor, 1)1
EARE[EA Spring ERFIMNMEF LB CART RKNB ML &ED,

e BeanFactoryPostProcessor, = Spring EZRAEREN BT BULH, AF#E
Bean XW&EMGEARSEFI{L2R], X Bean FIENX{EE BeanDefinition #
TEBURIE.

e BeanPostProcessor, /& Spring IZEMNY EALHI, 1L BeanPostProcessor &7
Bean SERILHBIMLZFEM Bean TR, tHo]|UEHE Bean WHR., XA EEEE
KELE) AOP BEETIKR.

o [FEINMRIABRAMXAMED, TMUEEIER, BANTERERGERIES KM
B, HRMFBEFHXL Spring B9 ETXHRIESE, HEEXA XML gk . M. X
Bl IA R FIGE Y RERR S X, 1L Spring o IXB s FHABHFIEAR
%, ETHPER.

7, K

1. TSN

small-spring-step-06
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L— cn.bugstack.springframework

}_

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
F__
|
|
|
|
|
|
|
F__
|
|
|
|

beans

— factory

— config

|— AutowireCapableBeanFactory.java
— BeanDefinition.java

|— BeanFactoryPostProcessor.java
|— BeanPostProcessor.java

— BeanReference.java

|— ConfigurableBeanFactory.java
L— sSingletonBeanRegistry.java

|— support

|— AbstractAutowireCapableBeanFactory. java
|— AbstractBeanDefinitionReader.java

|— AbstractBeanFactory.java

|— BeanDefinitionReader.java

|— BeanDefinitionRegistry.java

|— CglibSubclassingInstantiationStrategy.java
|— DefaultListableBeanFactory.java

|— DefaultSingletonBeanRegistry.java

|— InstantiationStrategy.java

L SimpleInstantiationStrategy.java

|— support

L— XmlBeanDefinitionReader. java

|— BeanFactory.java
|— ConfigurablelListableBeanFactory.java
|— HierarchicalBeanFactory.java

— ListableBeanFactory.java

|— BeansException.java

|— PropertyValue.java

L PropertyValues.java

context

|— support
| |— AbstractApplicationContext.java

| |— AbstractRefreshableApplicationContext.java
| |— AbstractXmlApplicationContext.java
| L ClassPathXmlApplicationContext.java

|— ApplicationContext.java

— ConfigurableApplicationContext.java

core.io

|— ClassPathResource. java

|— DefaultResourceloader.java

|— FileSystemResource.java

|— Resource.java
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bugstack HiE4k

| | |— ResourcelLoader.java
| | L— uUrlResource.java

| L— utils
|

L— classUtils.java

L— java

L— cn.bugstack.springframework.test

}— bean
| — UserDao.java

| L— Userservice.java

F— common

| |— MyBeanFactoryPostProcessor. java

| L MyBeanPostProcessor.java

L— ApiTest.java

THEEME: A5 [bugstack duitk] , 5. Spring H4%, FRELTE I
Spring M A b CHIXS Bean SR RHLHIIRKL R, b 7-3
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Defaul tResourceloader

+ getResource(String location)

<<dF 1 I>>

ConfigurableApplicationContext

<A 1>>

ApplicationContext

Abstracidutowi reCapahleBeanfactor

A + refresh()
"
HE& !
fmmmmmmmmm e T —m e
|
AbstractdppiicationContext
actoryPostProcessor
+ refresh()
# refreshBeanFactory() -
# getBeanFactory() postProcessBeanFactory(ConfigurableList
- ableBeanFactory beanFactory)
invakeBeanFactoryPostProcessors(Config |
urablelistableBeanFactory beanFactory) P
registerBeanPostProcessors(Configurable =
ListableBeanFactory beanFactory) <Al [1>>
+ getBeansOfType(Class<T> type) B e
+ getBeanDefinitionNames()
+ getBean(String name)
& ject...
. ggigz;mzt::g ::zi’ gzjiitb args) + postProcessBeforelnitialization(Object
reg s g ! bean, String beanName)
q yp + postProcessAfterinitialization (Object
s bean, String beanName)
AbstractRefreshahleApplicationCon - .
te:t - - e SIS Defaul tlListabl anFactory
Y — - beanDefinitionMap: Map<String,
DefaultlistableBeanFactory ~ ~7777 ot - - - > _IBeanDefinition>
+ registerBeanDefinition(String
# refreshBeanFactor:
P vl beanName, BeanDefinition
loadBeanDefinitions(DefaultListableBean EEEilTid) .
sy ey, + getBeanDefinition(String beanName)
il
HER
AbstractXmlApplicationContext
s T I;‘i" + loadBeanDefinitions(Resource
<
loadBeanDefinitions(DefaultListableBean - = resource)
Factary beanFactory) + loadBeanDefinitions(Resource...
# getConfiglocations() resources)
A + loadBeanDefinitions(String location)
+ doLoadBeanDefinitions(InputStream
doLoadBeanDefinitions(| S
H

plicationContext

- configlocations: String

+
ClassPathXmlApplicationContext(String[]
configlLocations)

# getConfiglocations()

inputStream)

& 7-3

# createBean(String beanName,
BeanDefinition beanDefinition, Object(]
args)

# createBeanInstance(BeanDefinition
beanDefinition, String beanName,
Object[] args)

# applyPropertyValues(String beanName,
Object bean, BeanDefinition
heanDefinition)

# initializeBean(String beanName,
Object bean, BeanDefinition
beanDefinition)

HATHIE A IS
A Abrp

o HEENKETERFHULRMEXT Spring A ETXRURI Bean R REAL

HEYSCEL .

o [U#KIKY ListableBeanFactory 3 HHAY ApplicationContext #AFH, ¥ EBH—F
SN A ETXHHMR KK, HERETH
ClassPathXmlApplicationContext XML, MXNEMEREXLH

FERR.

o FENEXMANALTXNEEF, BEEXEA:
BeanFactoryPostProcessor, BeanPostProcessor ®EQ, %TF
Xf Bean MY BANLHISRERHET .
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2. X BeanFactoryPostProcessor

cn. bugstack. springframework. beans. factory. config. BeanFactoryPostProc

essor

public interface BeanFactoryPostProcessor {

@param

@throws

void postProcessBeanFactory(ConfigurableListableBeanFactory beanFactory) throws

BeansException;

e 1£ Spring EMMABHEXH—EIA Allows for custom modification of
an application context's bean definitions,adapting the
bean property values of the context's underlying bean
factory. EStthmRRIXMEOZHETERER BeanDefinition MNESEA
J&, KBk Bean WHRZAI, 1RIEZ BeanDefinition JBMAIH.

3. X BeanPostProcessor

cn. bugstack. springframework. beans. factory. config. BeanPostProcessor

public interface BeanPostProcessor {

@param
@param
@return

@throws

Object postProcessBeforeInitialization(Object bean, String beanName) throws Bea

nsException;

77/ 260
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@param
@param
@return

@throws

Object postProcessAfterInitialization(Object bean, String beanName) throws Bean

sException;

e 7 Spring JERBHFHXFE—EHER Factory hook that allows for
custom modification of new bean instances,e.g. checking
for marker interfaces or wrapping them with proxies.ziZ
R TEXFLAFIL Bean WRAY RS

o FBHMLEDEETEANAE: postProcessBeforelnitialization BF#
Bean X HRIMFTHIRMTTEZRI, MITLLTTIE.
postProcessAfterInitialization T Bean MZRHITIHRMLTEZ
&, BUTILTTE,

4, EX ET3EO

cn. bugstack. springframework. context. ApplicationContext

public interface ApplicationContext extends ListableBeanFactory {

}

o context @ACRTINN LT XINREFIERIRSE

e ApplicationContext, #7& T ListableBeanFactory, th@iZk7& 7 3F BeanFactory
ik, tban—2E getBean YA, BFM ApplicationContext Z&K5= Central #
O, EEREATERIN—LEIRE ID XK LT, FTUEREEZEATENE
X

ch. bugstack. springframework. context. ConfigurableApplicationContext

public interface ConfigurableApplicationContext extends ApplicationContext {

@throws

void refresh() throws BeansException;

78/ 260
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e ConfigurableApplicationContext #¥7&H ApplicationContext, FiZf7 refresh iX
MUOTiik. WRGEET—LE Spring JFHS, HL—ESELR N A% BT
kthBHEE LT XN E R AR IR ETE.

5. MA LT XXHRELH

cn. bugstack. springframework. context. support. AbstractApplicationConte

xt

public abstract class AbstractApplicationContext extends DefaultResourcelLoader impl

ements ConfigurableApplicationContext {

@Override
public void refresh() throws BeansException {
// 1. 6J# BeanFactory, 7£/jj# BeanDefinition

refreshBeanFactory();

// 2. X BeanFactory
ConfigurableListableBeanFactory beanFactory = getBeanFactory();

// 3. & Bean LAt HI, #
/7" BeanFactoryPostProcessor (Invoke factory processors registered as beans in the co
ntext. )

invokeBeanFactoryPostProcessors(beanFactory);

// 4. BeanPostProcessor Z42hi 7721l Bean X/ RZEHIEZ BI AT/ 1E

registerBeanPostProcessors(beanFactory);

// 5. FEFISEHIIL 4 Bean X5

beanFactory.preInstantiateSingletons();

protected abstract void refreshBeanFactory() throws BeansException;
protected abstract ConfigurableListableBeanFactory getBeanFactory();

private void invokeBeanFactoryPostProcessors(ConfigurablelListableBeanFactory be

anFactory) {

Map<String, BeanFactoryPostProcessor> beanFactoryPostProcessorMap = beanFac

tory.getBeansOfType(BeanFactoryPostProcessor.class);

79/ 260
TE. DE. K, LB Mt A#BER AR



IMEET, 15 fustack, AKXS: bugstack Hiflt%

for (BeanFactoryPostProcessor beanFactoryPostProcessor : beanFactoryPostPro
cessorMap.values()) {

beanFactoryPostProcessor.postProcessBeanFactory(beanFactory);

private void registerBeanPostProcessors(ConfigurableListableBeanFactory beanFac
tory) {
Map<String, BeanPostProcessor> beanPostProcessorMap = beanFactory.getBeansO
fType(BeanPostProcessor.class);
for (BeanPostProcessor beanPostProcessor : beanPostProcessorMap.values()) {

beanFactory.addBeanPostProcessor(beanPostProcessor);

e AbstractApplicationContext #k7& DefaultResourcelLoader ;=4 7 4b3E
spring.xml BRI,
o ZIERTE refresh() EX KIS, B

1. €J& BeanFactory, FfHN# BeanDefinition

2. ¥KBX BeanFactory

3. f£ Bean 3Lflfk=z®], 1T BeanFactoryPostProcessor (Invoke
factory processors registered as beans in the context.)

4. BeanPostProcessor TE#ERI T HMA Bean X RELHFIMLZBIHITE
AHE1E

5. HERISLAILES] Bean XSHER
o BIMEEXHFMIMEK ITE, refreshBeanFactory(). getBeanFactory() HifETE B4k
KU KA H AR K TIN .
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6. $KEX Bean T FHNE AR

cn. bugstack. springframework. context. support. AbstractRefreshableAppli

cationContext

public abstract class AbstractRefreshableApplicationContext extends AbstractApplica
tionContext {

private DefaultListableBeanFactory beanFactory;

@Override

protected void refreshBeanFactory() throws BeansException {
DefaultListableBeanFactory beanFactory = createBeanFactory();
loadBeanDefinitions(beanFactory);

this.beanFactory = beanFactory;

private DefaultListableBeanFactory createBeanFactory() {

return new DefaultListableBeanFactory();

protected abstract void loadBeanDefinitions(DefaultListableBeanFactory beanFact

ory);

@Override
protected ConfigurablelListableBeanFactory getBeanFactory() {

return beanFactory;

e £ refreshBeanFactory() FEER2Z%E T DefaultListableBeanFactory
BISEBIE IR X R EC B R fnE i 15
loadBeanDefinitions(beanFactory), 7ZEhnzksem/gRN o st
springxml BEEXHH Bean WRIVEXFFM, BRtBFEIMTED
BeanFactoryPostProcessor. BeanPostProcessor FYECE Bean {52

o (BURRIEMEIERRBEXT —MUREKTTE
loadBeanDefinitions(DefaultListableBeanFactory
beanFactory), #k&EmHEMIMREMRTIN.
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7. LT XHNEREFRAIINE

cn. bugstack. springframework. context. support. AbstractXmlApplicationCo
ntext

public abstract class AbstractXmlApplicationContext extends AbstractRefreshableAppl

icationContext {

@Override
protected void loadBeanDefinitions(DefaultListableBeanFactory beanFactory) {

XmlBeanDefinitionReader beanDefinitionReader = new XmlBeanDefinitionReader(

beanFactory, this);
String[] configlLocations = getConfiglocations();
if (null != configlocations){

beanDefinitionReader.loadBeanDefinitions(configlLocations);

protected abstract String[] getConfiglLocations();

e 7 AbstractXmlApplicationContext % 3KHY loadBeanDefinitions F77ASLILH, {#
F XmlIBeanDefinitionReader 2%, 4B 7T %(F XML XHEBEENERE.

o FARXEXBTT—MUKRETE, getConfiglocations(), BFA=HATMAOL
TX%k FFEESESNMUHER,

8. N AL T3 3 (ClassPathXmlApplicationContext)

cn. bugstack. springframework. context. support. ClassPathXmlApplicationC
ontext

public class ClassPathXmlApplicationContext extends AbstractXmlApplicationContext {
private String[] configlocations;

public ClassPathXmlApplicationContext() {
}

@param
82/ 260
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@throws

public ClassPathXmlApplicationContext(String configlLocations) throws BeansExcep
tion {

this(new String[]{configlLocations});

@param

@throws

public ClassPathXmlApplicationContext(String[] configLocations) throws BeansExc
eption {
this.configlocations = configlLocations;

refresh();

@Override
protected String[] getConfiglLocations() {

return configlocations;

e ClassPathXmlApplicationContext, =E&EXMEAFRENN A LT,

o FEZKIKY AbstractXmlApplicationContext X EEMREMETBLUE, &
k3 ClassPathXmlApplicationContext FISEIMARLE R LT, TEEXNHAIMER K
7 ARIBRFRE T RE X E R .

9. 7F Bean BIZM T RTEN/EENIE

cn. bugstack. springframework. beans. factory. support. AbstractAutowireCa

pableBeanFactory

public abstract class AbstractAutowireCapableBeanFactory extends AbstractBeanFactor

y implements AutowireCapableBeanFactory {

private InstantiationStrategy instantiationStrategy = new CglibSubclassingInsta

ntiationStrategy();

@Override

protected Object createBean(String beanName, BeanDefinition beanDefinition, Obj

83/ 260
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ect[] args) throws BeansException {

Object bean = null;

try {
bean = createBeanInstance(beanDefinition, beanName, args);
// % Bean IH7 /%1%
applyPropertyValues(beanName, bean, beanDefinition);
// HAT Bean HIFI4G1E 7741 BeanPostProcessor [1JFT E T AP 7775
bean = initializeBean(beanName, bean, beanDefinition);

} catch (Exception e) {

throw new BeansException("Instantiation of bean failed", e);

addSingleton(beanName, bean);

return bean;

public InstantiationStrategy getInstantiationStrategy() {

return instantiationStrategy;

public void setInstantiationStrategy(InstantiationStrategy instantiationStrateg

y) {

this.instantiationStrategy = instantiationStrategy;

private Object initializeBean(String beanName, Object bean, BeanDefinition bean
Definition) {
// 1. #47 BeanPostProcessor Before A#

Object wrappedBean = applyBeanPostProcessorsBeforeInitialization(bean, bean

Name) ;
// 1F7EIZT: invokeInitMethods (beanName, wrappedBean, beanDefinition);
invokeInitMethods(beanName, wrappedBean, beanDefinition);
// 2. #fr BeanPostProcessor After L F¥
wrappedBean = applyBeanPostProcessorsAfterInitialization(bean, beanName);
return wrappedBean;
}

private void invokeInitMethods(String beanName, Object wrappedBean, BeanDefinit

ion beanDefinition) {

84/ 260
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@Override
public Object applyBeanPostProcessorsBeforeInitialization(Object existingBean,
String beanName) throws BeansException {
Object result = existingBean;
for (BeanPostProcessor processor : getBeanPostProcessors()) {

Object current = processor.postProcessBeforeInitialization(result, bean

Name);
if (null == current) return result;
result = current;
}
return result;
}
@Override

public Object applyBeanPostProcessorsAfterInitialization(Object existingBean, S
tring beanName) throws BeansException {
Object result = existingBean;
for (BeanPostProcessor processor : getBeanPostProcessors()) {

Object current = processor.postProcessAfterInitialization(result, beanN

ame);
if (null == current) return result;
result = current;
}
return result;
}
}

e 3CIR BeanPostProcessor #EAfE, S0 REIENMEO X,
postProcessBeforelInitialization,
postProcessAfterInitialization, #51{ERT Bean XRIMITHIIEILET
EREIIMEIE,

o WMMEFTEAELIE Bean WREF, 7E createBean JiikHIRNMN
initializeBean(beanName, bean, beanDefinition); #{E. X4
BETEFEENTHE
applyBeanPostProcessorsBeforeInitialization,
applyBeanPostProcessorsAfterInitialization B{EMA.

o RBINEEIR—T, applyBeanPostProcessorsBeforelnitialization.
applyBeanPostProcessorsAfterinitialization WA EZEAX
AutowireCapableBeanFactory mEriEng.
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. A

1. BREER

cn. bugstack. springframework. test. bean. UserDao

public class UserDao {
private static Map<String, String> hashMap = new HashMap<>();

static {
hashMap.put("10001", "/MiE");
hashMap.put("10002", "/\#7K");
hashMap.put("10003", "[iJ£");

public String queryUserName(String uld) {
return hashMap.get(uld);

cn. bugstack. springframework. test. bean. UserService

public class UserService {

private String uld;
private String company;
private String location;

private UserDao userDao;

public void queryUserInfo() {

return userDao.queryUserName(uId);

e Dao. Service, EHMNEEF AL EERANHE. £ UserService F3EA
UserDao, X#¥gteEAILL: Bean BMHAKRTR T .

o BINXEHIEAIT company. location, WNEBMER, FFMiK
BeanPostProcessor. BeanFactoryPostProcessor W MEO X Bean BHEEY EM
ER.
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2. L3 BeanPostProcessor 1 BeanFactoryPostProcessor

cn. bugstack. springframework. test. common. MyBeanFactoryPostProcessor

public class MyBeanFactoryPostProcessor implements BeanFactoryPostProcessor {

@Override
public void postProcessBeanFactory(ConfigurableListableBeanFactory beanFactory)

throws BeansException {

BeanDefinition beanDefinition = beanFactory.getBeanDefinition("userService"

)

PropertyValues propertyValues = beanDefinition.getPropertyValues();

propertyValues.addPropertyValue(new PropertyValue("company", "t h: 17kl

"))

cn. bugstack. springframework. test. common. MyBeanPostProcessor

public class MyBeanPostProcessor implements BeanPostProcessor {

@Override
public Object postProcessBeforeInitialization(Object bean, String beanName) thr
ows BeansException {
if ("userService".equals(beanName)) {
UserService userService = (UserService) bean;

userService.setlocation("M A: dbui");

}

return bean;
¥
@Override

public Object postProcessAfterInitialization(Object bean, String beanName) thro
ws BeansException {

return bean;

o MR{RE Spring I —LAHNFEBA—EFERABXENE, AN
HREIMTXFNE, WEFULIEFH Bean MR —LHRIE,
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3. RBX

EAECE, 7 BeanFactoryPostProcessor. BeanPostProcessor, SEHLK

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

<beans>
<bean id="userDao" class="cn.bugstack.springframework.test.bean.UserDao"/>

<bean id="userService" class="cn.bugstack.springframework.test.bean.UserService

>
<property name="uIld" value="10001"/>
<property name="company" value="}&if"/>
<property name="location" value="Jx3Il"/>
<property name="userDao" ref="userDao"/>
</bean>
</beans>

WeEECE, A BeanFactoryPostProcessor. BeanPostProcessor, LHIE

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

<beans>
<bean id="userDao" class="cn.bugstack.springframework.test.bean.UserDao"/>
<bean id="userService" class="cn.bugstack.springframework.test.bean.UserService

<property name="uId" value="10001"/>
<property name="company" value="f&il"/>
<property name="location" value="{xJI"/>
<property name="userDao" ref="userDao"/>

</bean>

<bean class="cn.bugstack.springframework.test.common.MyBeanPostProcessor"/>
<bean class="cn.bugstack.springframework.test.common.MyBeanFactoryPostProcessor
"/

</beans>

o XEBERMETEHEANEEXH, —MEAEE BeanFactoryPostProcessor.
BeanPostProcessor, AIM—NEEEH. ZIMXHEEFTENT RS, #izH
Spring FEANAN F_E T XFIAE AR, ERE4AREN.
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4, REANRBLETX

@Test

public void test_BeanFactoryPostProcessorAndBeanPostProcessor(){

DefaultListableBeanFactory beanFactory = new DefaultListableBeanFactory();

XmlBeanDefinitionReader reader = new XmlBeanDefinitionReader(beanFactory);

reader.loadBeanDefinitions("classpath:spring.xml");

MyBeanFactoryPostProcessor beanFactoryPostProcessor = new MyBeanFactoryPostProc

essor();

beanFactoryPostProcessor.postProcessBeanFactory(beanFactory);

MyBeanPostProcessor beanPostProcessor = new MyBeanPostProcessor();

beanFactory.addBeanPostProcessor(beanPostProcessor);

UserService userService = beanFactory.getBean("userService", UserService.class)

String result = userService.queryUserInfo();

System.out.println("MllHAZ5%: " + result);

e DefaultListableBeanFactory €lZ beanFactory 3{#F XmlIBeanDefinitionReader
MEEEXHNAR, EEIERHEN.

o RETXEFEX MyBeanFactoryPostProcessor 1 MyBeanPostProcessor HJ4bIE, —
27 BeanDefinition fN#5EA & Bean LG4k >R, &2 BeanDefinition BI/E
M{E, BI—RTE Bean LMLz E, £ Bean BHEER.

MR R
MRS AMEEF, SO08: FAvkah, dok: b
Process finished with exit code ©

o BUEUNMAERTINET, BMNEENEMEEEEZS springxml EEXHFHA—
BT
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5. ERANALETX

@Test
public void test_xml() {

ClassPathXmlApplicationContext applicationContext = new ClassPathXmlApplication

Context("classpath:springPostProcessor.xml");

UserService userService = applicationContext.getBean("userService", UserService
.class);
String result = userService.queryUserInfo();

System.out.printIn("MlZ54: " + result);

o  BIMERAFIEIA ClassPathXmlApplicationContext &7 A F T3, FEE{ERERRt
TEZT, XL EHHMBFEMIE TEXETP—SIEEREXHRXS
ClassPathXmlApplicationContext, th AREEEE—LHEXLINA Spring FOH

WAL R

MR AMEEF, SO FEksn, SO bRt
Process finished with exit code ©

o XS5AANALTXHNHERE—H, AIWAENTXEMSTET .

N, BE

o ANFEHIET Spring EERFTENIEEEEMNIED BeanFactoryPostProcess.
BeanPostProcessor BRFIEAAN T X TN AH ETXHIKI, ApplicationContext
ARV E XAE4E7K BeanFactory SMFTIEINIHEEAYE D, EOMUHEE TEINRAF. &
BN . BeSEM. KUTsREIeE, RGN —LERRMLIEF. 245 Bean BIH)
B, HETMUAEXNKELIIY T,

o BEHAXHWEIM—ESLIEF T & BeanFactoryPostProcess. BeanPostProcessor, [}
EHEM—LXTF Spring HiEHFMA LR, MRFZME| Bean WRHIKEUKE
BW—EEMER, BARMTIAEAXFENERT . FEIY BeanPostProcessor &
KR AOP DI AR KT 7E

o HAE: MR AZ, WRTAHAD, EEHBAE? | IS4,

fRIGIRITZE EHIEHR, REREERIDOIFEL, MESE, BARETHE, B
ERE— R, EEMET . EXRORANEREYS, REEPTRENLES
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AR, SRNARAEESEBEMAZENTRE, Bl EFmiiE &2
RO ZRM AR I
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% 08 E: WIHAMEBOTIE

—. B R

HIH AR, BT R i B2
9
@
2BFI2CHIF=RERD R

BEAFILA , BIEET
BifER  BEEET
RS

v

6

AN ANAFGE S, RIRFIE, ANWHESAT DR 01! Bt
&:

mizmte, EXEM. SIEIE. HART

Java #1 PHP MBEEAMEA, BIBEFRBURRE, REEFBIHASEER
AUE, BERERHMEIL

FLRAF= @EN=E #&k. %)k 371, 23RIEEA. TH. 78
M—FTRIBE—IERAD, TRk, SF2MERES

HRZ 2 BN AME, HES TIPS AR M 5 B 1 R iR A 22
A7 HERF 0 i 22 AE T AR . M50 (8 A _EOR UL URARRS 2R % e s i (. 2
AEXE AR S5 R . A S 7 i SR B R AR i ol 55 N Ty e 0 S
DE. ST HEH. Y RULE L RSITEHIZIRK T, ETREATRK
e EEJE AT AR B mATH L SRR mRR, SRR RIE 2
BUBAT I H = AT R B 77 b S B ) 75K

¥ B4 FHERERRE, ARE/REZR IR !

PR R S R, BARRDEZ Y AR SUKRE. ik, B URAS
BAEARIEAR S 58 AR A I T K o A i /5 SR an 2 AR 7R 5 A7
33 7R 5638 500 T/ ifelse MEZR, #f JEHGM?

92/ 260
TE. DE. K, LB Mt A#BER AR



IMEET, 15 fustack, AKXS: bugstack Hiflt%

SN, 2 ACRY B AR E I L URAACRS ] b 1 SR O L R AR T 4%
F i GRS . SRR ARSI 7RO JE, M R AR A2y 1Ak AR
FIRE IR 2 72X 2k, BRI EE AN ST B R bR e,
AL S AR, R RN 55 R 5 I, TR)Z % LI RS AN
SR, eI OB EE e, AR STERE. PrLOXFE e
BT A BB IR B SR m B . DR RN, WU ZEHE (E% Java
K RA) PG TGH) (Fi8 Spring) , KB FTHH AT i1 RAHE
%

=. B

HAIANTHISEABER) Bean KR, 24y Spring HEEHLUE, XA Gl nl
AR T 52 2 B RE /. R BRATHE | — F T a8 IS g 7B 2aE M
Bean & SR SEBIAL T K B VRS BB UM S A A2 b (1 1 BRI 5 B AL 31Xk
WHNRETIRISEDL, AR AT LALEBA TR B RS A GBI 1 e A 2

AR 2 AN TEA AT AAE Bean WIHAMLILFE, AT —L88pfE. Hhin#Bak
AR LB N AT,  BEEEE M 0 B RPC #2111 LLAAE Web F2 7 5 A B
PATEEEWTFT, WA E . Rl R G Spring FeN Tt if LLGI FyE iR
B B TE LR FE) I 7 FCE T, HIR L 77 7 T A L7 4
FEHIEIEBIES Spring B KEPLEEE . HILIR2EFR] spring. xml
HA a0 R

{\pe
€If) USWe— f126IpS0_ IEf=_M2EIpTo \>

e1f) memes Tocsizom asTae= SE3| \>

634} wsme=_combswl_ asTme= 2 \> ikt Wk =S R
SLLY usme=_n1q_ &s’]ﬂ‘:‘luuul‘\>
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o FERBEBAPIUMNE xml HEEVHRMUFERNTTE, BT IBEIMENFTR
W38, tbInFRA17AEER Spring BHEZEIAY InitializingBean, DisposableBean /M5
A, -EX®ETUE—MEIENTEENECERE, AIBREEEXRINENE
BINZEE, REBTEKINE,
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fi
________________________ !
4T - AR /
______ TR /
Runtime. getRuntime(). addShutdonH’oIDT()(new Thread (this: :closxﬂ) ;
ff/
e = —_-—_——————————

&
o3
==]
(]

o

=]

I
=T
fit
b
i
i
-
7
=]
(4]

o

=

=
=]
=
i
iy

o 7 springxml BEEH A init-method. destroy-method ®ANEM®R, #&

FCEXHMEB RS REF, EFRECE—FHEXE] BeanDefinition HIEMZHH, X
FE7E initializeBean #IBHBRIEMIRESR, o DBIRFANAXKIFREERE
Bean EXEBMEHFWNITEAELET .. AIMIREEZOLINAR, BLAEETMRE
iT Bean XZIAANNEAEXMFART, ((InitializingBean)
bean).afterPropertiesSet(), WFARKAINNEE—HEN.

o BT HEVMBNMEEIESS, destroy-method #1 DisposableBean EHOME
X, #=TE Bean MNRWIBMUTHRMER, HITEMBRITENERE
DefaultSingletonBeanRegistry KHAY disposableBeans B E, XZA4 T FEES5
—#TR . REFE—RBEHLIES, B2 REEEAEEOEZEE, E8/7
TR TTIXFEBERFEEHATTER, TXREHBEFSE
DisposableBeanAdapter FIRIEILH -k TR AR BN ITXR A /i
781, FrIXERTERR—MEMBETFHRE, o:
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JU

N

Runtime.getRuntime().addShutdownHook(new Thread(() ->

System.out.println("close! "))); XEHBHFITNHITIE BIMR
ol MYEFFENIEA ApplicationContext.close J7ik% H A 8%,

KL

1. TS

small-spring-step-07

L— cn.bugstack.springframework

— beans

— factory

— config

|— AutowireCapableBeanFactory.java
|— BeanDefinition.java

— BeanFactoryPostProcessor.java
— BeanPostProcessor. java

— BeanReference.java

|— ConfigurableBeanFactory.java
L— singletonBeanRegistry.java

|— support

|— AbstractAutowireCapableBeanFactory.java
— AbstractBeanDefinitionReader.java

|— AbstractBeanFactory.java

|— BeanDefinitionReader.java

— BeanDefinitionRegistry.java

|— CglibSubclassingInstantiationStrategy.java
|— DefaultListableBeanFactory.java

|— DefaultSingletonBeanRegistry.java

|— DisposableBeanAdapter.java

|— InstantiationStrategy.java

L— simpleInstantiationStrategy.java

|— support

L— XmlBeanDefinitionReader.java

— BeanFactory.java

|— ConfigurablelListableBeanFactory.java

— DisposableBean.java

— HierarchicalBeanFactory.java

TUE. DF. R, LB C Mt A SRR ATk
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| — InitializingBean.java

| L— ListableBeanFactory.java

|— BeansException.java

|— PropertyValue. java

L PropertyValues.java

context

|— support

| |— AbstractApplicationContext.java

| |— AbstractRefreshableApplicationContext. java
| |— AbstractXmlApplicationContext.java
| L— ClassPathXmlApplicationContext.java
|— ApplicationContext.java

L ConfigurableApplicationContext.java
core.io

|— ClassPathResource. java

|— DefaultResourcelLoader.java

|— FileSystemResource.java

|— Resource.java

|— ResourcelLoader.java

L UrlResource.java

IRREERELDERRRRRERERR

utils

L— ClassUtils. java

L java
L— ¢n. bugstack.springframework.test

I— bean

| |— UserDao.java
| L— Userservice.java

L— ApiTest.java

THREEE: A% [bugstack B ] , [IE. spring EF:, FREGEEIE
Spring HH _EFSCHIXS Bean X G4 ALK C R, Wik 8-4

TUE. DF. R, LB C Mt A SRR ATk
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AbstractAutowi reCapableBeanFactory

- instantiationStrategy: InstantiationStrategy

# createBean()

# registerDisposableBeanlfNecessary()

- invokelnitMethods(String beanName, Object
bean, BeanDefinition beanDefinition)

KIE

<<¥[1>>

ConfigurableBeanFactory

+ destroySingletons()

Defaul tSingletonBeanRegistry

|
|
} + destroySingletons()
|
|

AbstractApplicationContext

———————— fiedh- - =

<<fE[>>

InitializingBean

+ afterPropertiesSet()

<<fE[1>>

DisposableBean

+ destroy()

XmlBeanDefinitionReader

# doLoadBeanDefinitions

e
|

- beanClass: Class

- propertyValues: PropertyValues
- initMethodName: String

- destroyMethodName: String

<<fE[1>>

ConfigurableApplicationContext

+ registerShutdownHook()
+ close()

+ registerShutdownHook()
+ close()

& 8-4

o D EBANKEEMRA B RO EAKINE Bean SLEMLITTE P ARG TTIETE

RITE.

o RARM—HAZI T AMAXMMBHAERITE, xml REMEXEA, FTMX
EBEH InitializingBean. DisposableBean th & ZE XmlBeanDefinitionReader fii
# springxm| BLE{SE %] BeanDefinition H,

e B%MEMO ConfigurableBeanFactory EX T destroySingletons $H8k755%, FH
AbstractBeanFactory Zk7& R DefaultSingletonBeanRegistry SEIR
ConfigurableBeanFactory ##O0E XK destroySingletons Ji3k. XA IHIR 17T
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FERFE/FRERE IR, EEANIELIFE BT SETZE, L #EO
BIERTER KL BRAI K ELTE, FTINRTr 2 BB R, E— 1T EHEE D=
RE IR T

o EEBMEXTEEMIUIMAE T RIEERIVIKHZE, HITHRIRE,
Runtime.getRuntime().addShutdownHook(new Thread(() ->
System.out.println("close! ")));

2. BX AR MANERTTIENEN

ch. bugstack. springframework. beans. factory. InitializingBean

public interface InitializingBean {

@throws

void afterPropertiesSet() throws Exception;

}

cn. bugstack. springframework. beans. factory. DisposableBean

public interface DisposableBean {

void destroy() throws Exception;

 InitializingBean. DisposableBean, P MER AR ELLEE AN, T EFELE
& Spring SRELHYAHEH, KRESERXEN T ERM—LES VAL AHEER
£, tbtniEO &R, SURELIEER. KB XHINEEFSE.

3. Bean JB M E X Fr BV AR
cn. bugstack. springframework. beans. factory. config. BeanDefinition
public class BeanDefinition {

private Class beanClass;

private PropertyValues propertyValues;

98 / 260
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private String initMethodName;

private String destroyMethodName;

e 1£ BeanDefinition FIEM T EPNEM: initMethodName. destroyMethodName,
XENEMEHNTE springxml BEEER Bean X&RH, of|MEE init-
method="initDataMethod" destroy-
method="destroyDataMethod" #ff, RAILMEOMURE—HN. FA
H—NEEOTTFHI BRI, F5NE— 1 EEEX R E 7% R 584

4. 7 Bean MNRMFIANTTIE

cn. bugstack. springframework. beans. factory. support. AbstractAutowireCa

pableBeanFactory

public abstract class AbstractAutowireCapableBeanFactory extends AbstractBeanFactor

y implements AutowireCapableBeanFactory {

private InstantiationStrategy instantiationStrategy = new CglibSubclassingInsta

ntiationStrategy();

@Override
protected Object createBean(String beanName, BeanDefinition beanDefinition, Obj
ect[] args) throws BeansException {
Object bean = null;

try {
bean = createBeanInstance(beanDefinition, beanName, args);

applyPropertyValues(beanName, bean, beanDefinition);

bean = initializeBean(beanName, bean, beanDefinition);
} catch (Exception e) {

throw new BeansException("Instantiation of bean failed", e);

addSingleton(beanName, bean);

return bean;
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private Object initializeBean(String beanName, Object bean, BeanDefinition bean
Definition) {
// 1. #77 BeanPostProcessor Before A #
Object wrappedBean = applyBeanPostProcessorsBeforeInitialization(bean, bean

Name);

// # AT Bean XIZRHGEIAGIE Tri%
try {
invokeInitMethods(beanName, wrappedBean, beanDefinition);
} catch (Exception e) {
throw new BeansException("Invocation of init method of bean[" + beanNam
e + "] failed", e);

}

// 2. Hfr BeanPostProcessor After A
wrappedBean = applyBeanPostProcessorsAfterInitialization(bean, beanName);

return wrappedBean;

private void invokeInitMethods(String beanName, Object bean, BeanDefinition bea
nDefinition) throws Exception {
// 1. SEHFEMT InitializingBean
if (bean instanceof InitializingBean) {

((InitializingBean) bean).afterPropertiesSet();

// 2. BIEEH init-method {HIBiZ2Ny T % — K HATHIH}
String initMethodName = beanDefinition.getInitMethodName();
if (Strutil.isNotEmpty(initMethodName)) {
Method initMethod = beanDefinition.getBeanClass().getMethod(initMethodN
ame);
if (null == initMethod) {

throw new BeansException("Could not find an init method named +

initMethodName + "' on bean with name '" + beanName + "'");

}

initMethod. invoke(bean);

}
}
}
100 / 260
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o MK AbstractAutowireCapableBeanFactory HfY createBean &K EJ&E Bean
WNRITE, EXHD ﬁ/j&qJ?kTI]ZHUE ?}'ET BeanFactoryPostProcessor .
BeanPostProcessor ##{E, XER(ILLTEHTT Bean MR MWL TT AR
Mk,

e TEJ37% invokelnitMethods 1, FESAMBKHITEILT InitializingBean 10
B9, 4LIE afterPropertiesSet J77%. BIb— 5%#'%ﬁﬁﬂiﬁ1n,h\lnn method 2
BEFE, TREIEA initMethod.invoke(bean)., XA &S T A7 Bean X%
WIS R P HAITRIENE Bean WRAPEIWIIRMIRE, 1LERE T IXIMIIEN
B EZENEE.

5. B HE R ER SR (EOHMEE)

cn. bugstack. springframework. beans. factory. support. DisposableBeanAdap

ter

public class DisposableBeanAdapter implements DisposableBean {

private final Object bean;
private final String beanName;

private String destroyMethodName;

public DisposableBeanAdapter(Object bean, String beanName, BeanDefinition beanD
efinition) {
this.bean = bean;
this.beanName = beanName;

this.destroyMethodName = beanDefinition.getDestroyMethodName();

@0verride

public void destroy() throws Exception {

if (bean instanceof DisposableBean) {

((DisposableBean) bean).destroy();

if (StrUtil.isNotEmpty(destroyMethodName) && !(bean instanceof DisposableBe
an && "destroy".equals(this.destroyMethodName))) {
Method destroyMethod = bean.getClass().getMethod(destroyMethodName);
if (null == destroyMethod) {
throw new BeansException("Couldn't find a destroy method named '" +
destroyMethodName + "' on bean with name '" + beanName + "'");
}
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destroyMethod.invoke(bean);

o TRHIFESEXBEEAFT—NELRR[NER, BAEKTIERMEESZMAR, B
BT 10 DisposableBean, AL &5 5 destroy-method, #Hhrg

R MXAMTTAHERFNERH AbstractApplicationContext 753} REHANL T
BE, RIUNXARHITRRENE,

o MBAEHEBIITHAKRFERBRFEHEBPLRENG X, ENEALERER
BT FE—EOHTHER, ATOX BTSSR, ME—LHE,

6. BIZE Bean RHEMHER A ETHR

cn. bugstack. springframework. beans. factory. support. AbstractAutowireCa
pableBeanFactory

public abstract class AbstractAutowireCapableBeanFactory extends AbstractBeanFactor

y implements AutowireCapableBeanFactory {

private InstantiationStrategy instantiationStrategy = new CglibSubclassingInsta

ntiationStrategy();

@Override
protected Object createBean(String beanName, BeanDefinition beanDefinition, Obj
ect[] args) throws BeansException {
Object bean = null;
try {

bean = createBeanInstance(beanDefinition, beanName, args);
applyPropertyValues(beanName, bean, beanDefinition);
bean = initializeBean(beanName, bean, beanDefinition);

} catch (Exception e) {

throw new BeansException("Instantiation of bean failed", e);

registerDisposableBeanIfNecessary(beanName, bean, beanDefinition);
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addSingleton(beanName, bean);

return bean;

protected void registerDisposableBeanIfNecessary(String beanName, Object bean,
BeanDefinition beanDefinition) {
if (bean instanceof DisposableBean || StrUtil.isNotEmpty(beanDefinition.get

DestroyMethodName())) {

registerDisposableBean(beanName, new DisposableBeanAdapter(bean, beanNa

me, beanDefinition));

}

o TEGIE Bean WRIILHFINR R, FBELHERTTEARGFER, HEEEHNITHERS
E#FTEA.

o BAXNERITENREITAELR, S#FEME] DefaultSingletonBeanRegistry
AR Map<String, DisposableBean> disposableBeans E
*x, EAXMEOMNTTERZ I AbstractApplicationContext B close J73&
@it getBeanFactory().destroySingletons() iR,

o TEIMERTIENIRE, SREREOXBHNEERB GG
DisposableBeanAdapter $HERIEECaRKEKMG— IR, LI 7R NEOHIE T LA
instanceof HIBEL & 25 /5 18 O 7%

7. RIS A AENE R ERR T %
cn. bugstack. springframework. context. ConfigurableApplicationContext
public interface ConfigurableApplicationContext extends ApplicationContext {
void refresh() throws BeansException;
void registerShutdownHook();

void close();

o HEEBANFJEA ConfigurableApplicationContext M & E XEM EIANE8F 0977
7% registerShutdownHook FIFshIfTXHIMNF%E close,

103 / 260
TE. DE. K, LB Mt A#BER AR



INMESF, #{5: fustack, AR5 bugstack HiEHk

cn. bugstack. springframework. context. support. AbstractApplicationConte
xt

public abstract class AbstractApplicationContext extends DefaultResourcelLoader impl

ements ConfigurableApplicationContext {

@Override
public void registerShutdownHook() {
Runtime.getRuntime().addShutdownHook(new Thread(this::close));

@Override
public void close() {
getBeanFactory().destroySingletons();

o XEIBEMINTXTIMBFMRAMITELIR, EEREIEH
Runtime.getRuntime().addShutdownHook, TJIMERI4IF, 7E—Lerhig]
HHEERGARTPHRITASE, ttnENRESHET, hTEVIEsERE.

. W

1. EREER

cn. bugstack. springframework. test. bean. UserDao

public class UserDao {
private static Map<String, String> hashMap = new HashMap<>();

public void initDataMethod(){
System.out.println("#{T: init-method");
hashMap.put("10001", "/NMHEF");
hashMap.put("10002", "/\F/K");
hashMap.put("10003", "[[E");

public void destroyDataMethod(){
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System.out.println("#47: destroy-method");
hashMap.clear();

public String queryUserName(String uld) {
return hashMap.get(uld);

cn. bugstack. springframework. test. bean. UserService

public class UserService implements InitializingBean, DisposableBean {

private String uld;
private String company;
private String location;

private UserDao userDao;

@Override
public void destroy() throws Exception {

System.out.println("#47: UserService.destroy");

@Override
public void afterPropertiesSet() throws Exception {

System.out.println("#47: UserService.afterPropertiesSet");

o UserDao, &7 ZRIfE static BEASBRLERNAR, BUNRME
initDataMethod #0 destroyDataMethod BB ET P TALIE,

e UserService, IMSLE#O InitializingBean, DisposableBean FYFANJ773% destroy().
afterPropertiesSet(), NIBMRR EIFNIEILFSER T REN1E. afterPropertiesSet, 77
FEEFIRY, HBIEREEHIT

2. BB

EmEc®, I BeanFactoryPostProcessor. BeanPostProcessor, SLPIR

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

<beans>
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<bean id="userDao" class="cn.bugstack.springframework.test.bean.UserDao" init-

method="initDataMethod" destroy-method="destroyDataMethod"/>

<bean id="userService" class="cn.bugstack.springframework.test.bean.UserService

">
<property name="uId" value="10001"/>
<property name="company" value="}&if"/>
<property name="location" value="{®JIl"/>
<property name="userDao" ref="userDao"/>
</bean>
</beans>

e EEXHHFEREHETY, init-method="initDataMethod" destroy-
method="destroyDataMethod", X#®MECE. ABRLAIZES T A
B, XWNEREZANT IAZ BeanDefinition EXEZFBANEI%

DefaultListableBeanFactory HfY beanDefinitionMap BHH 2.

3. BTN

@Test
public void test xml() {

// 1. #4531t BeanFactory

ClassPathXmlApplicationContext applicationContext = new ClassPathXmlApplication
Context("classpath:spring.xml");

applicationContext.registerShutdownHook();

// 2. FHKBean X1R I 77

UserService userService = applicationContext.getBean("userService", UserService
.class);

String result = userService.queryUserInfo();

System.out.printIn("Ml454: " + result);

o MWKTTEPIEINT —A, EMETEEE.

applicationContext.registerShutdownHook();

WAL R

#4T: init-method

#AT: UserService.afterPropertiesSet
MARGE A AMEEF, B, TR

$AT: UserService.destroy
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P4T: destroy-method

Process finished with exit code ©

o MMIKERTUFE, FNAFEINNIHEMBERITEEE T NINAREHERT .

7(\ IE\g:I!I:

o AXFETMTXTVIRMERAEFREOEX implements
InitializingBean, DisposableBean F17E springxml FEZE init-
method="initDataMethod" destroy-
method="destroyDataMethod" HFFhEKZE
AbstractAutowireCapableBeanFactory SEp#14G 75 5H
AbstractApplicationContext 4IESSSRENEMEAETISRE.

o BUEAXMLIUAET TNEFERBBNXA Spring HEZX Bean HHFRIFEK#MTE
T, WY RMBAEEE . REE T EE Bean SEM ST ASL I L BT AT
BeanFactoryPostProcessor #1E, thE[IN7E Bean SKHIMLIE R A HITRIEFIEER
£, IMAEXTTIATT Bean BIFNIRILTTEMEEERTTE. FrId— M E £ AY Bean XF
R, EEWHT T &MY FREE

o HEFIMIFRE Spring ERFINEEF, FHHIEIENE X EOMMBRE
ROIEEAGER, RHIBEIHKA, A 4K B LI CHY, CAIEDOTAR A BRHRK
B, XFMNFEHEEREN. LETUEREIBENLESREFLF T
B—EEMPENETE, BEBRFNTT R, 2HPERM.
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F 09 E: Avare BB BINR

—. RiteEh
RIS, RIELEEE

KRR, iR “BisBOaFE, KEHME” . —DRLIW T 2%
FIL BEARRZE SRR 1 oA . 42 FUE W] DRI 4Kk, SEBLEE I R 25/
HIZRSCBLIN R ITE . 28 A GUK MR B LBl 128 A SEBLR3 I €, 5455

B EEGICOEERIAD,  EOCRE— R A2 75 K I RO ARIA 3 e, TR
BRZZE] —FEIRIL 100K, ARAEXEE AR, S MO TR/ kI
e, HEHT T EAMEEAMPORRET 7, BOERBE Spring HG—
FERRET, BB 2RI AE K2

HX FZR PRI R S iaH 7B, SRR TRt SO 4 4

A BRI AR 120 R 55T, MMRA =M B 1, il

%, ARG EARFEA T, IREEMBEINE .. BB, DRFRJLE
AR 1.8 IXUNIR, F£ 120 K551 RO 73, B sifimeE, a1
e, fEmRE. IregngfCiss LLaanR !

—. B#

H AT CSLBH) Spring HEZE, fE Bean #fE LaefRftihIGES), B4E: Bean Xf
ZIE XANEN, ASAERME Bean Xt GUS R AT HY,
BeanFactoryPostProcessor. BeanPostProcessor. InitializingBean.
DisposableBean, DLAAE XML Hriffr)—Lefid B ALEE, iLIRATATLL Bean Xf%H
SRR

Mz, RPATEIRS Spring HEZLFRALH BeanFactory.
ApplicationContext. BeanClassLoader ZFiX SLHe Jyfll—Log e HE 22 i) FH B}
ZEATRAENE . PTUAIRATAE A EALE Spring MEZEH IR —FhRE R AN A 25 1
TERIR L, A SRMESEI 7 IXFER — MR, AT DERBUE DS P & 2K6E
JJe
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=. &it

R RAEER| Spring HERH —ERALA TR, AT AR EFEBU—
P27 NEIRA, 2 RE X HRIZREUT N, 7 Spring HEZRHIZE 4 FK
e, SCULTIXMIIANEE, AT DAY R AR E A28 T Spring HEZEAS £ (1)
R T

FERT Bean W RSBII BEIRATHRA R — 2081508 L. JBYE. WIGH A AIEH B
FIEAE, ST R4 FHE Spring —2£40 BeanFactory.
ApplicationContext Hf, WA PLIEIE I A TSEI . AT EE L —
MR D, RNMEOATEETE, BERERFHCERAT L, mEA
1 DI RE FH 4p AR bz O f HoAth et 1 e CRARTT I, A& A2 Dt o] LLdE
i instanceof BHATHIWIAIA 1. BAABRIFES I E:

KA ETX
ClassPathXmlApplicationContet
o -

» List<BeanPostProcessor?> beanPostProcessors
- = new ArraylList<BeanPostProcessory{);

(7 f/b C A
o /O ApplicationContextAware
5 7 =y all
‘ &24 E, BeaniE X E i
refresh
. — 2a postProcpszBeforsInitizlization
il T
1nvokeligjllethods,
| | " H S
[ EEXE o) Bean¥s © CreateBean —» B )
50 g [V Beeri® Ly Sreatedeen B
e lfethods
ﬁ?vokefl wareMet
:f 1o : P !
! BeanFactoryAware ' BeanClassLoaderAware BeanNameAware

o EXIEDO Aware, 7 Spring ERFERE—MEMIMCHED, BREMNTEEXH
SR AFRFHNERNR . UEREBTX R, [REAILHE PR R 7
HRF

o k7K Aware HIIEDOBEFE: BeanFactoryAware. BeanClassLoaderAware.
BeanNameAware 1 ApplicationContextAware, %%R7E Spring JRIDHIAH —LH
X AR, AEBRIENE:AREL

o HEKMEOSIMIEDRTINEER], —EB5(BeanFactoryAware,
BeanClassLoaderAware, BeanNameAware)ft factory By support X{4£T, Hoh
ApplicationContextAware =7 context fJ support #, X2 K HARE K BFKEL
SEEARNE TIRME. I, 7 AbstractApplicationContext H9EASIEH<
F|[@ beanFactory 7l BeanPostProcessor RIZAH]
ApplicationContextAwareProcessor #{& &EH
AbstractAutowireCapableBeanFactory €% createBean RF4bIEHER HIIEFBERIE.
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JU

N

EIC T X TERT B

KH

1. TIEEM

small-spring-step-08

L— cn.bugstack.springframework

— beans

— factory

— config

|— AutowireCapableBeanFactory.java
|— BeanDefinition.java

— BeanFactoryPostProcessor.java
— BeanPostProcessor. java

— BeanReference.java

— ConfigurableBeanFactory.java
L— sSingletonBeanRegistry.java

|— support

|— AbstractAutowireCapableBeanFactory.java
— AbstractBeanDefinitionReader.java

|— AbstractBeanFactory.java

|— BeanDefinitionReader.java

— BeanDefinitionRegistry.java

|— CglibSubclassingInstantiationStrategy.java
|— DefaultListableBeanFactory.java

|— DefaultSingletonBeanRegistry.java

|— DisposableBeanAdapter.java

|— InstantiationStrategy.java

L— simpleInstantiationStrategy.java

|— support

L— XmlBeanDefinitionReader.java

— Aware.java
— BeanClassLoaderAware.java

— BeanFactory.java

|— BeanFactoryAware.java

— BeanNameAware.java

|— ConfigurablelListableBeanFactory.java

TUE. DF. R, LB C Mt A SRR ATk

X F applyBeanPostProcessorsBeforelnitialization B2 # FIEE 7 HSLHS, HFE
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| — DisposableBean.java

| — HierarchicalBeanFactory.java
| — InitializingBean.java

| L ListableBeanFactory.java

|— BeansException.java

|— PropertyValue. java

L PropertyValues.java

context

|— support

| |— AbstractApplicationContext.java
| |— AbstractRefreshableApplicationContext. java
| |— AbstractXmlApplicationContext.java

| |— ApplicationContextAwareProcessor.java

| L ClassPathXmlApplicationContext.java

|— ApplicationContext.java

|— ApplicationContextAware.java

L ConfigurableApplicationContext.java

core.io

|— ClassPathResource. java

|— DefaultResourceloader.java

|— FileSystemResource.java

|— Resource.java

|— ResourcelLoader.java

— UrlResource.java

I EFRRR KRR R RERREUREERERR

utils

L— ClassUtils. java

L java
L— ¢n. bugstack.springframework.test

I— bean

| |— UserDao.java
| L— Userservice.java

L— ApiTest.java

THREEE: A5 [bugstack BAF ] , [E.: spring &%, FREEEIE
Spring A O FIRTHAISEIIZE R, WK 9-2
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<<{E[>>

Aware

AbstractdutowireCapableBeanFac tory

<<fEZ [ 1>>

BeanCl assLoaderAware

~ setBeanClassLoader(ClassLoader
classLoader)

<<FE[>>

BeanNameAware

- instantiationStrategy: InstantiationStrategy

# createBean()

# registerDisposableBeanlfNecessary()

- invokelnitMethods(Stfing beanName, Object
bean, BeanDefinition beanDefinition)

T
if (bean instanceof Aware) {
if (bean instanceof BeanFactoryAware)
((BeanFactoryAware) bean). setBeanFactory (this);
}
if (bean instanceof BeanClassLoaderAware) {
((BeanClassLoaderAware)
bean). setBeanClassLoader (getBeanClassLoader()) ;
}
if (bean instanceof BeanNameAware) {
((BeanNameAware) bean). setBeanName (beanName) ;

Sl
}

AbstractApplicationContext

et - - =

+ refresh()

[
beanFactory. addBeanPostProcessor (new

ApplicationContextAwareProcessor (this)) ;

~ setBeanName(String name)

<<fE>>

BeanFactoryAware

~ setBeanFactory(BeanFactory
beanFactory)

<<fE>>

ApplicationContextAware

setApplicationContext(ApplicationContex
t applicationContext)

<<fEZ[1>>

BeanPostProcessor

+ postProcessBeforelnitialization(Object
bean, String heanName)

+ postProcessAfterlnitialization(Object
bean, String beanName)

A

SR
I

ApplicationContextAwareProcessor

- applicationContext:
ApplicationContext

+ postProcessBeforelnitialization(Object
bean, String beanName)

+ postProcessAfterlnitialization(Object
bean, String beanName)
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9-2

o PIEEBANRXLZBREXLT Aware BANAIE X FIX A 82 BANAI ST,

o Aware FEMGRAMED, HMAMXLEEOMNRREZATHEK—NMRC, BT HF
LN FEE T ERREF R A M.

e  FBIMET ApplicationContext FFAEF# AbstractAutowireCapableBeanFactory A1
createBean JIEATHAR, FIUREGR=SFIIM
addBeanPostProcessor , Bl createBean %—iFMA
applyBeanPostProcessorsBeforelnitialization Bfi#{7#1E.

2. EXFRCEO

cn. bugstack. springframework. beans. factory. Aware

public interface Aware {

}

o % Spring RERALAMXHNRSEOMRITAR, ENOEERER—R
E—H, TUARGE—HRUBTULEONIIL, BHLEF instanceofl —ik2
TR .

3. AerRAE

3.1 BeanFactoryAware

ch. bugstack. springframework. beans. factory. BeanFactoryAware

public interface BeanFactoryAware extends Aware {

void setBeanFactory(BeanFactory beanFactory) throws BeansException;
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e |Interface to be implemented by beans that wish to be aware of their owning {@link
BeanFactory}.
o IO, BRAEEANZEIFT/EAY BeanFactory

3.2 BeanClassLoaderAware

ch. bugstack. springframework. beans. factory. BeanClassLoaderAware

public interface BeanClassLoaderAware extends Aware{

void setBeanClassLoader(ClassLoader classLoader);

e Callback that allows a bean to be aware of the bean{@link ClassLoader class loader};
that is, the class loader used by the present bean factory to load bean classes.
o LILLEERD, BRREEXMIZIFT/EAY ClassLoader

3.3 BeanNameAware

cn. bugstack. springframework. beans. factory. BeanNameAware

public interface BeanNameAware extends Aware {

void setBeanName(String name);

e |Interface to be implemented by beans that want to be aware of their bean name in
a bean factory.
o IMEN, BREEEHMEIFTER BeanName

3.4 ApplicationContextAware

cn. bugstack. springframework. context. ApplicationContextAware

public interface ApplicationContextAware extends Aware {

void setApplicationContext(ApplicationContext applicationContext) throws BeansE
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xception;

e Interface to be implemented by any object that wishes to be notifiedof the {@link
ApplicationContext} that it runs in.
o LIMEN, BRAEEANZEIFTER ApplicationContext

4. BE A0SR (ApplicationContextAwareProcessor)

cn. bugstack. springframework. context. support. ApplicationContextAwareP

rocessor

public class ApplicationContextAwareProcessor implements BeanPostProcessor {
private final ApplicationContext applicationContext;
public ApplicationContextAwareProcessor(ApplicationContext applicationContext)
this.applicationContext = applicationContext;
@0verride
public Object postProcessBeforeInitialization(Object bean, String beanName) thr
ows BeansException {

if (bean instanceof ApplicationContextAware){

((ApplicationContextAware) bean).setApplicationContext(applicationConte

xt);
}
return bean;
}
@0verride

public Object postProcessAfterInitialization(Object bean, String beanName) thro
ws BeansException {

return bean;

e T ApplicationContext FIFKERFFAGEEIZELIE Bean FHERL T IUEZI, FrIYd
EEA refresh #B1ERT, 18 ApplicationContext B AZ|—/M 1Y
BeanPostProcessor %, B
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AbstractAutowireCapableBeanFactory.applyBeanPostProcessorsBeforelnitialization

FiETAR .

5. y¥fF BeanPostProcessor

cn. bugstack. springframework. context. support. AbstractApplicationConte

xt

public abstract class AbstractApplicationContext extends DefaultResourcelLoader impl

ements ConfigurableApplicationContext {

@0verride
public void refresh() throws BeansException {

refreshBeanFactory();

ConfigurableListableBeanFactory beanFactory = getBeanFactory();

beanFactory.addBeanPostProcessor(new ApplicationContextAwareProcessor(this)

)s
invokeBeanFactoryPostProcessors(beanFactory);
registerBeanPostProcessors(beanFactory);
beanFactory.prelnstantiateSingletons();
}
}

o refresh() FERLEEA Spring BEMIBIEIE, 5E—ZJHXE, ARFEMT
*F addBeanPostProcessor AY#E1E.

e 7NN ApplicationContextAwareProcessor, 1tZk7& B ApplicationContextAware A9
Bean X ERREEAFT/ERY ApplicationContext.
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6. BHIEFBERIE

cn. bugstack. springframework. beans. factory. support. AbstractAutowireCa
pableBeanFactory

public abstract class AbstractAutowireCapableBeanFactory extends AbstractBeanFactor

y implements AutowireCapableBeanFactory {

private InstantiationStrategy instantiationStrategy = new CglibSubclassingInsta

ntiationStrategy();

@Override
protected Object createBean(String beanName, BeanDefinition beanDefinition, Obj
ect[] args) throws BeansException {
Object bean = null;
try {
bean = createBeanInstance(beanDefinition, beanName, args);
// %5 Bean M7 /E1E
applyPropertyValues(beanName, bean, beanDefinition);
bean = initializeBean(beanName, bean, beanDefinition);
} catch (Exception e) {

throw new BeansException("Instantiation of bean failed", e);

/) JEMSEH] T DisposableBean #:/1/7 Bean X/ 3

registerDisposableBeanIfNecessary(beanName, bean, beanDefinition);

addSingleton(beanName, bean);

return bean;

private Object initializeBean(String beanName, Object bean, BeanDefinition bean

Definition) {

// invokeAwareMethods
if (bean instanceof Aware) {
if (bean instanceof BeanFactoryAware) {
((BeanFactoryAware) bean).setBeanFactory(this);
}
if (bean instanceof BeanClasslLoaderAware){

((BeanClasslLoaderAware) bean).setBeanClassLoader(getBeanClassLoader

0);
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if (bean instanceof BeanNameAware) {

((BeanNameAware) bean).setBeanName(beanName);

// 1. #77 BeanPostProcessor Before A #

Object wrappedBean = applyBeanPostProcessorsBeforeInitialization(bean, bean

Name);

// HAT Bean XIZRIIEI4EI 772
try {
invokeInitMethods(beanName, wrappedBean, beanDefinition);
} catch (Exception e) {
throw new BeansException("Invocation of init method of bean[" + beanNam
e + "] failed", e);

}

// 2. Hfr BeanPostProcessor After A

wrappedBean = applyBeanPostProcessorsAfterInitialization(bean, beanName);

return wrappedBean;

@Override
public Object applyBeanPostProcessorsBeforeInitialization(Object existingBean,
String beanName) throws BeansException {
Object result = existingBean;
for (BeanPostProcessor processor : getBeanPostProcessors()) {

Object current = processor.postProcessBeforeInitialization(result, bean

Name);
if (null == current) return result;
result = current;
}
return result;
}
@Override

public Object applyBeanPostProcessorsAfterInitialization(Object existingBean, S
tring beanName) throws BeansException {
Object result = existingBean;
for (BeanPostProcessor processor : getBeanPostProcessors()) {

Object current = processor.postProcessAfterInitialization(result, beanN

ame);
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if (null == current) return result;
result = current;

}

return result;

o XEHMNERT —LEXNANET, RRBATAR Aware B HAVRE.

e HSET initializeBean #, WiTH|¥T bean instanceof Aware, ART=4
¥0O75%, BeanFactoryAware.setBeanFactory(this).
BeanClassLoaderAware.setBeanClassLoader(getBeanClassLoade
r()). BeanNameAware.setBeanName(beanName), XHmEBRAMEIEL
SSILT AR,

e  BH5NRA{1R[E BeanPostProcessor H7NT
ApplicationContextAwareProcessor, WREXNMTEPHESWIARTIE
HRRZESI, BE|— ApplicationContex &M,

. AW

1. EhEER

cn. bugstack. springframework. test. bean. UserDao

public class UserDao {
private static Map<String, String> hashMap = new HashMap<>();

public void initDataMethod(){
System.out.println("#{7: init-method");
hashMap.put("10001", "/MEE");
hashMap.put("10002", "/\#/K");
hashMap.put("10003", "[[E");

public void destroyDataMethod(){
System.out.println("#i{T: destroy-method");
hashMap.clear();

public String queryUserName(String uld) {
return hashMap.get(uIld);
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cn. bugstack. springframework. test. bean. UserService

public class UserService implements BeanNameAware, BeanClassLoaderAware, Applicatio

nContextAware, BeanFactoryAware {

private ApplicationContext applicationContext;

private BeanFactory beanFactory;

private String uld;
private String company;
private String location;

private UserDao userDao;

@Override
public void setBeanFactory(BeanFactory beanFactory) throws BeansException {

this.beanFactory = beanFactory;

@Override
public void setApplicationContext(ApplicationContext applicationContext) throws
BeansException {

this.applicationContext = applicationContext;

@Override
public void setBeanName(String name) {

System.out.println("Bean Name is: + name);

@Override
public void setBeanClassLoader(ClassLoader classLoader) {

System.out.println("ClassLoader: + classlLoader);

// ...get/set

o UserDao ARIEBMHLAME, HERMET X TFVIHRMLNTGE, FHAE Springxml
FIEft init-method. destroy-method ECE{E R,
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e UserService 73N, BeanNameAware, BeanClassLoaderAware,
ApplicationContextAware, BeanFactoryAware, PINRFIAISEINZE, FAEFEKDPLY
HANNEATTE.

2. BBBXH

EAlBCE, 7 BeanFactoryPostProcessor. BeanPostProcessor, SZHiK

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

<beans>

<bean id="userDao" class="cn.bugstack.springframework.test.bean.UserDao" init-

method="initDataMethod" destroy-method="destroyDataMethod"/>

<bean id="userService" class="cn.bugstack.springframework.test.bean.UserService

">
<property name="uId" value="10001"/>
<property name="company" value="f&iHl"/>
<property name="location" value="{RJIl"/>
<property name="userDao" ref="userDao"/>
</bean>
</beans>

o AENHIFXAIIMNMENKERSS, SE—FETREMER.

3. BTk

@Test
public void test xml() {

// 1.4t BeanFactory

ClassPathXmlApplicationContext applicationContext = new ClassPathXmlApplication
Context("classpath:spring.xml");

applicationContext.registerShutdownHook();

// 2. FEHBean XI5 i 772

UserService userService = applicationContext.getBean("userService", UserService
.class);

String result = userService.queryUserInfo();

System.out.println("MlliXg54: " + result);

System.out.println("ApplicationContextAware:

"+userService.getApplicationContext());
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System.out.println("BeanFactoryAware: "+userService.getBeanFactory());

o MKAZEHRFERAMT —SXTHIE Aware TIMHIAA, HEAFEREAND
TENTHNMNBESESR, TUAEMNKERTEE.

NEREE S

P47: init-method

ClassLoader: sun.misc.Launcher$AppClassLoader@l4dad5dc

Bean Name is: userService

MGG R AMEEF, BB, TR

ApplicationContextAware:
cn.bugstack.springframework.context.support.ClassPathXmlApplicationContext@5ba23b66
BeanFactoryAware:
cn.bugstack.springframework.beans.factory.support.DefaultListableBeanFactory@2ff4fo
of

4T destroy-method

Process finished with exit code ©

o MIMKERTIUEFEER, AZTHHFIBIMAIBMEEOX R AR AL (BeanNameAware,
BeanClassLoaderAware, ApplicationContextAware, BeanFactoryAware), £ %20] )40
HmE4ERT.

f(\ l%‘

I

HATSST Spring MEZRMSEIIF, FLEThREqCaBokEm 2%, It
Ho Bean XHREVEMMANY, C&F TRZMAEI. BELEME 9-3

>craL

BoeanDofinition

=
BeanDefiniticon

Bean SoeUH

Bean SES5/EHA

BeanPostProcessor /= W 2ESE
=ra

Sz samlsBoammas sty

FRLFT B e O S Ry S
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9-3

o AEEIIRT Aware HJEENHEE DAIVY N4k &L ] BeanNameAware,
BeanClassLoaderAware, ApplicationContextAware, BeanFactoryAware
HISEL, X7 Spring HIThEE. MRIRAMOILRT Spring HrlafF
RIS 4 — 2 REMBXLESE, IWAERA R ZHE, mHEmE D
TR Rt AW i 1), 78 DA AR HEE 2R B s 7T LA — N
BT P RE T

o RF TN SEILAT SR AE ABOTH R O AZ O B G IR % R
Thg, AR m S IFA A RZUGER, — ek EHE N 21X
KW, XA R4, BARIE A28 O RER N,
XA & Spring HMEZRS ST HIR%L AL
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F 10 E: NRIEHEFR FactoryBean

—. W ZH
EANL, ARIEEE LRI A b2

AT I ZJET? B, A Z RN o2 a] ARR I 58 5™ i
BHIE IR, SRS — B TARA—R T, AR REHEH
i MR NE, AR KIZIN, RAE VRELEIE Bug 212, 3 I#HORAS
K BT .

AR Agme N FIACRS 2 AT AR R A e Thge, MR A AUAS AR AN B4 HE g A
BEMCEE S, /NFRR/ANE. KFERKM, foRIE? &K B Ol E A thae i
B, PRPUSEIER:  “IRRE A X CAEWE R AW, ST LSS HE S
T! »

FNAU 30 ZHINF, L FIEAM IR, 22EH 609! ERAR T
[FIFEE FRE T, (EACHORAGE R AT AN — 2 —FEI, 3 ANBER ifelse 77 dh
ThReER ik, WA NATBLHE T ORI AR S DN IhRERE TR, 8 R hRE.
BURNGRAK, Ja FIBCT R R i Y — B = SR I e AR S, HH B ) A e
B AL ARSI . XA AR W EATHE, —it—H, eal
R 7, REEEA? FE RS, %8 7. SR E s, AR
. SFTAE T ST NIRI G . S B2 i B 4T 90k
My 3 BT HoAh S 22, IR — AN PN HAR NAE — M7 L ZR R
Migels, AGE 1R 2 REJUASS, WLAPekn s &= G .

—. BfR

T4 Spring EH Bean W%, —w@itARAIHZREIE L KA Bean 5?2 §]
SR Bean mU/KIZ 2 BF] AN, EAG AT AEE IR A AR A NG 2

E5EE Spring MEZT, FAVERIM MyBatis HEZEA, B RIRCCAERZ AT LU
AR PIATEESLHL Dao FEHZE, HUAT LLEL xml BEEVE AR B 5 258 Brt
BAEFEIAAT CRUD #RAE, B AFESCBUXAEN ORM AESEH, 2B A48 HdEE
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ERAEN Bean XTRAZ4: Spring B HMINE.

AFRAMIEAE A Spring. MyBatis HEZRKI Al AT LAKITE, JHEA T3 241
FAT AR BE PE ) Bean X5, HIAUGRE—MNMELE X, WX E X
FEOR AT LA N B AL R A Dao MEMHEH LT, BAX IR B0 IFE
PRI, AR TR e AR R 4 H DRI &Rt &, M) Spring
B MR TR — M RAMTF KT R, REERIMENGTFE
(1) Spring MEZLH, ¥RINIX—AETT.

=. A

RTRBE—AREILE A& E LA Bean X5, IhRESIEF A, = UABAE
HOR, BIAXFEM 7 25 Spring HIAESMFIALAERLIRME 17, HERIIHELE
HOT AR bR HE B SE R E SRS RN

(XA DhRe 2 vt FIFAE IR, BIONEEAS Spring HEZRAEIT R IR Hslt
et 7 &Iy e i, IR R fEZAEGE RN Efeft— M At
F VU8 FHFORE . 1 D) e AR S B B AT, 50X HEL ) H B SE I A2 G SR e — AN 1T
PL—XM FactoryBean [] getObject J7km3RET % IIThEERIT], XAEFTA
SEMLIE R R R, BRI LAY R H QRN RIIEE T o MyPatis FLAZSLH 7 —
N MapperFactoryBean 25, 7F getObject ZriEHifEft SqlSession X/ 7T
CRUD 7772 HIHEAF ARV SR I R [

: _1 Bean R\—J—g

e IECE=RCIFE S
R TE 28

CY tainE

EXk sransuss Pl e
S =4
24 {51)51) b
factory. getObj
ect () ; ]
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JU

N

EONKUE RS/ TRHBY, —MREREHIESRENR, HH—IE
FactoryBean KEINRAIZIFEH A THIMEKBEANRA getObject #1E,
SCOPE_SINGLETON, SCOPE_PROTOTYPE, M&AFMEIBHFEAR, FTEX
T AbstractAutowireCapableBeanFactory#createBean €IES
BN REEEBAZINER, MRAEANGERKBESEHNEE.

createBean TR EIE. BMHERE. KBME. FfEEELIE. WMRLERE
&, MEBAGHHITHHENNREEZ— FactoryBean MR, MRZIXHFH
MR, RBEFRLEIMITIRI FactoryBean AN R F R getObject WHRT.
A~ getBean 13FEHEBS HTIG— R 15) 2K B A H iy
factory.isSingleton(), AFRERESERANFFHRNRES.

KL

1. TS

small-spring-step-09

L— cn.bugstack.springframework
— beans
— factory

— config

|— AutowireCapableBeanFactory.java
|— BeanDefinition.java

|— BeanFactoryPostProcessor.java

|
|
|
| |— BeanPostProcessor.java
|  |— BeanReference.java

| |— configurableBeanFactory.java
|

L— singletonBeanRegistry.java
|— support
|— AbstractAutowireCapableBeanFactory.java
— AbstractBeanDefinitionReader.java
|— AbstractBeanFactory.java
[— BeanDefinitionReader.java
— BeanDefinitionRegistry.java

|— DefaultListableBeanFactory.java
|— DefaultSingletonBeanRegistry.java
|— DisposableBeanAdapter.java

|— FactoryBeanRegistrySupport.java

|
|
|
|
|
| |— CglibSubclassingInstantiationStrategy.java
|
|
|
|
|

|— InstantiationStrategy.java
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IRRRERRUREER RN RN KRR R R ERR R R R

L java

| L— simpleInstantiationStrategy.java

|— support
| L— xmlBeanDefinitionReader.java

— Aware.java

|— BeanClassLoaderAware.java
|— BeanFactory.java

|— BeanFactoryAware.java

|— BeanNameAware. java

|— ConfigurablelListableBeanFactory.java
|— DisposableBean.java

|— FactoryBean.java

|— HierarchicalBeanFactory.java
|— InitializingBean.java

L ListableBeanFactory.java

|— BeansException.java
|— PropertyValue.java
L PropertyValues.java

context

|— support

|— AbstractApplicationContext.java

|— AbstractRefreshableApplicationContext. java

|— AbstractXmlApplicationContext. java

|— ApplicationContextAwareProcessor.java

L ClassPathXmlApplicationContext.java

|— ApplicationContext.java

|— ApplicationContextAware.java
— ConfigurableApplicationContext.java
core.io

|— ClassPathResource. java

|— DefaultResourceloader.java
|— FileSystemResource.java

|— Resource.java

|— ResourcelLoader.java

— UrlResource.java

utils

L— ClassUtils. java

L— ¢n. bugstack.springframework.test

|— bean

| |— UserDao.java

| L— Userservice.java

L— ApiTest.java
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THEEM: A5 [bugstack Bildtk] , [FIE: Spring Lk:, FREGEBIHG
Spring B4, JATYLPL K FactoryBean INRESEINZERAR, Wk 10-2

Defaul tSingletonBeanRegistry

<<PE[>>

FactoryBean<T>

- NULL_OBJECT: Object

~ getObject() A
~ getObjectType()
~ isSingleton() \[{J"W e
| AN
]
i
I
e et ——— - m e
e B e FactoryBeanRegi strySupport
- scope: SCOPE_SINGLETON - fa.ctoryBeanObjectCache: Map<String,
- singleton: boolean Object>
- prototype: boolean ~ getCachedObjectForFactoryBean(String
beanName)
A getObjectFromFactoryBean(FactoryBean

i factory, String beanName)
} - doGetObjectFromFactoryBean(final
} FactoryBean factory, final String

fit beanName)

|
\
|
} LV
!
\
\

AbstractAutowireCapableBeanFactory AbstractBeanFactory
N ARE — RS

# doGetBean(final String name, final
Object[] args)

- getObjectForBeanlInstance(Object
beanlInstance, String beanName)

~ createBean(String beanName,
BeanDefinition beanDefinition, Object(]
args)

10-2

o PUEENEXZERBRTHFEARNIN Bean KISEHLERGIERRERER UK
FactoryBean A9SEIL.

o HIBATIMMERHAEZR REEINEMN
AbstractAutowireCapableBeanFactory R 48K HIIER K AbstractBeanFactory
RiHTY .

o RiFXKILATIC AbstractBeanFactory #4k7&HY DefaultSingletonBeanRegistry 2,
fiEfiI Y —/& FactoryBeanRegistrySupport, X/NEZE Spring 1B T E 248
*F FactoryBean SERIX H#1E,
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2. Bean F9E BSEREIE SCFN xml fi#dT

ch. bugstack. springframework. beans. factory. config. BeanDefinition

public class BeanDefinition {
String SCOPE_SINGLETON = ConfigurableBeanFactory.SCOPE_SINGLETON;
String SCOPE_PROTOTYPE = ConfigurableBeanFactory.SCOPE_PROTOTYPE;
private Class beanClass;
private PropertyValues propertyValues;
private String initMethodName;
private String destroyMethodName;
private String scope = SCOPE_SINGLETON;
private boolean singleton = true;

private boolean prototype = false;

e singleton. prototype, ZAKZE BeanDefinition KHITIEINNH N EMEE, B
FHEM spring.xml FBATEIEY Bean WRIEASEEERZIBEM S,

ch. bugstack. springframework. beans. factory. xml. XmlBeanDefinitionReade

r

public class XmlBeanDefinitionReader extends AbstractBeanDefinitionReader {

protected void doLoadBeanDefinitions(InputStream inputStream) throws ClassNotFo

undException {
for (int 1 = @9; i < childNodes.getLength(); i++) {
if (!(childNodes.item(i) instanceof Element)) continue;

if (!"bean".equals(childNodes.item(i).getNodeName())) continue;
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Element bean = (Element) childNodes.item(i);

String id = bean.getAttribute("id");

String name = bean.getAttribute("name");

String className = bean.getAttribute("class");

String initMethod = bean.getAttribute("init-method");

String destroyMethodName = bean.getAttribute("destroy-method");
String beanScope = bean.getAttribute("scope");

Class<?> clazz = Class.forName(className);

String beanName = StrUtil.isNotEmpty(id) ? id : name;
if (StruUtil.isEmpty(beanName)) {

beanName = StrUtil.lowerFirst(clazz.getSimpleName());

BeanDefinition beanDefinition = new BeanDefinition(clazz);
beanDefinition.setInitMethodName(initMethod);
beanDefinition.setDestroyMethodName (destroyMethodName);

if (Strutil.isNotEmpty(beanScope)) {

beanDefinition.setScope(beanScope);

getRegistry().registerBeanDefinition(beanName, beanDefinition);

o TEfRMT XML 4323 XmlIBeanDefinitionReader #, FEHNT XF Bean WHREE
B scope WY, HIEXNBMHEEERXE Bean EXH,
beanDefinition.setScope(beanScope)

3. BIBANBBOT REY R BN R RAR

cn. bugstack. springframework. beans. factory. support. AbstractAutowireCa

pableBeanFactory
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public abstract class AbstractAutowireCapableBeanFactory extends AbstractBeanFactor

y implements AutowireCapableBeanFactory {

private InstantiationStrategy instantiationStrategy = new CglibSubclassingInsta

ntiationStrategy();

@Override
protected Object createBean(String beanName, BeanDefinition beanDefinition, Obj
ect[] args) throws BeansException {
Object bean = null;
try {
bean = createBeanInstance(beanDefinition, beanName, args);
// 4 Bean H7/EH
applyPropertyValues(beanName, bean, beanDefinition);
// HAT Bean HIFI4G1E 7774 A1 BeanPostProcessor [1JFT E T B AN P 7775
bean = initializeBean(beanName, bean, beanDefinition);
} catch (Exception e) {

throw new BeansException("Instantiation of bean failed", e);

// JEMEH T DisposableBean %7/ Bean X/

registerDisposableBeanIfNecessary(beanName, bean, beanDefinition);

// Flr SCOPE_SINGLETON, SCOPE_PROTOTYPE
if (beanDefinition.isSingleton()) {

addSingleton(beanName, bean);

}

return bean;

protected void registerDisposableBeanIfNecessary(String beanName, Object bean,
BeanDefinition beanDefinition) {
// JF Singleton Z57H47 Bean NHITHIE 7%

if (!beanDefinition.isSingleton()) return;

if (bean instanceof DisposableBean || StrUtil.isNotEmpty(beanDefinition.get
DestroyMethodName())) {

registerDisposableBean(beanName, new DisposableBeanAdapter(bean, beanNa

me, beanDefinition));

}

/) o HAbTEE
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o BHIBRAMREEANXIRETEESHENENEF, MREFVEABLAHAS
EREINGEFR, SREMMBEFRCENR, HIME Singleton KBy Bean ~F
BRITHEBITE,

o AMIIMXEMRBEBSERMMER, —4= createBean FHIMTEERINE
addSingleton(beanName, bean);, B9M—4b=Z registerDisposableBeanlfNecessary
SRy if (!beanDefinition.isSingleton()) return;,

4. X FactoryBean #H

cn. bugstack. springframework. beans. factory. FactoryBean

public interface FactoryBean<T> {
T getObject() throws Exception;
Class<?> getObjectType();

boolean isSingleton();

e FactoryBean HHEZERM INTTA, FBNR. WHRKE, DEREEEEFINRER,
MR B BB RERSIEE NFF .

5. LI — FactoryBean FMARSE

cn. bugstack. springframework. beans. factory. support. FactoryBeanRegistr
ySupport

public abstract class FactoryBeanRegistrySupport extends DefaultSingletonBeanRegist

ry {

private final Map<String, Object> factoryBeanObjectCache = new ConcurrentHashMa

p<String, Object>();

protected Object getCachedObjectForFactoryBean(String beanName) {
Object object = this.factoryBeanObjectCache.get(beanName);
return (object != NULL_OBJECT ? object : null);
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protected Object getObjectFromFactoryBean(FactoryBean factory, String beanName)

if (factory.isSingleton()) {
Object object = this.factoryBeanObjectCache.get(beanName);
if (object == null) {
object = doGetObjectFromFactoryBean(factory, beanName);
this.factoryBeanObjectCache.put(beanName, (object != null ? object
: NULL_OBIJECT));

}
return (object != NULL_OBJECT ? object : null);

} else {

return doGetObjectFromFactoryBean(factory, beanName);

private Object doGetObjectFromFactoryBean(final FactoryBean factory, final Stri
ng beanName){
try {
return factory.getObject();
} catch (Exception e) {
throw new BeansException("FactoryBean threw exception on object[" + bea
nName + "] creation", e);

}

e FactoryBeanRegistrySupport £ FBAIBHFHE X T FactoryBean LLEXTER A9
B, ZHBEEHE—NEMNXE, RS EMIAETEERTRAAREE
FETHRNINE, BEEAY BRSBESEEKEEMSER,

o [EIFEHXEE X T EIFHIE factoryBeanObjectCache, FATFIZFMEAFIKAEHINT R,
BMRERCRE. ZAERAH BEAUIGECIEHIERIXNR

e doGetObjectFromFactoryBean &EARAIFREX FactoryBean#getObject() J7i%k,
ARBEZFAAIEHENRAIFRE, PTUEIMERT getObjectFromFactoryBean
HMEEELE, XTITHREAREATNREEMON S ZEF AIEEHEU. MU
Redlis BREHE, HIRA LM BHEEFKH SN Redis

6. ¥ & AbstractBeanFactory RIEXRZ%E

cn. bugstack. springframework. beans. factory. support. AbstractBeanFactor

y
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public abstract class AbstractBeanFactory extends FactoryBeanRegistrySupport implem

ents ConfigurableBeanFactory {

protected <T> T doGetBean(final String name, final Object[] args) {
Object sharedInstance = getSingleton(name);

if (sharedInstance != null) {

return (T) getObjectForBeanInstance(sharedInstance, name);

BeanDefinition beanDefinition = getBeanDefinition(name);
Object bean = createBean(name, beanDefinition, args);

return (T) getObjectForBeanInstance(bean, name);

private Object getObjectForBeanInstance(Object beanInstance, String beanName) {
if (!(beanInstance instanceof FactoryBean)) {

return beanInstance;

Object object = getCachedObjectForFactoryBean(beanName);

if (object == null) {
FactoryBean<?> factoryBean = (FactoryBean<?>) beanInstance;

object = getObjectFromFactoryBean(factoryBean, beanName);

return object;

o HHIXEI AbstractBeanFactory FERZ4EKA DefaultSingletonBeanRegistry, &2
A4kK FactoryBeanRegistrySupport, B AR EY RH G FactoryBean TR AJEE
B BB —PERARS . B — M ERRAIEGOMIRRS, FFiEsE & B
g

o UhAbFRIENNATNEE T ERTE doGetBean FiEHE, ARAMTIAR (T)
getObjectForBeanInstance(sharedInstance, name) Xf#KEX
FactoryBean AY#{E.

e £ getObjectForBeaninstance J57&FREMAY instanceof FIKT, HIMNESM
FactoryBean RYEFHIREN R, NRAFENEA
FactoryBeanRegistrySupport#getObjectFromFactoryBean, #HiTEMAKAERIE.

134 / 260
TE. DE. K, LB Mt A#BER AR



IMEET, 15 fustack, AKXS: bugstack Hiflt%

. A

1. BREER

cn. bugstack. springframework. test. bean. IUserDao

public interface IUserDao {

String queryUserName(String uld);

o XANEFHHAIMIE UserDao, EX— IUserDao 1EMA, ZFriX#EME N 7 @id
FactoryBean fi— B EX T RHIRIELRIE.

cn. bugstack. springframework. test. bean. UserService

public class UserService {

private String uld;
private String company;
private String location;

private IUserDao userDao;

public String queryUserInfo() {

non non

return userDao.queryUserName(uIld) + + company + “," + location;

e 7 UserService FMER T —/NJEH UserDao EBM A IUserDao, FEBEIIESH XD
BHEANRIESR .

2. X FactoryBean X%

ch. bugstack. springframework. test. bean. ProxyBeanFactory

public class ProxyBeanFactory implements FactoryBean<IUserDao> {

@Override

public IUserDao getObject() throws Exception {
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InvocationHandler handler = (proxy, method, args) -> {

Map<String, String> hashMap = new HashMap<>();
hashMap.put("10001", "/NMEE");
hashMap.put("10002", "/\#/K");
hashMap.put("10003", "fIE");

return "fRHCHEL T " + method.getName() + ":
" + hashMap.get(args[@].toString());
}s

return (IUserDao) Proxy.newProxyInstance(Thread.currentThread().getContextC
lassLoader(), new Class[]{IUserDao.class}, handler);

}

@Override
public Class<?> getObjectType() {

return IUserDao.class;

@Override
public boolean isSingleton() {

return true;

o XE—/SEHIEND FactoryBean AIIEZ ProxyBeanFactory &FR, FEEIEINT
UserDao MIEHINRE, HKMLF MyBatis EZRAAIRIZRIE.

o getObject() FIRHMFE— InvocationHandler FIRIEXNR, HHFTTEFAMN
R, MMTRIENREIIE.

3. BEEXH

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

<beans>

<bean id="userService" class="cn.bugstack.springframework.test.bean.UserService
" scope="prototype">
<property name="uIld" value="10001"/>
<property name="company" value="JEif"/>
<property name="location" value="J&JI"/>
<property name="userDao" ref="proxyUserDao"/>

</bean>
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<bean id="proxyUserDao" class="cn.bugstack.springframework.test.bean.ProxyBeanF

actory"/>

</beans>

o HEEREBNMH, L proxyUserDao XMRIEXER, EAZE] userService By
userDao ., S L—ZF1EH, £ T UserDao LI, #5if/HHCHEEZEEH

4. BT (B HI.IRE)

@Test
public void test_prototype() {

ClassPathXmlApplicationContext applicationContext = new ClassPathXmlApplication

Context("classpath:spring.xml");

applicationContext.registerShutdownHook();

UserService userServiceol

applicationContext.getBean("userService", UserServi
ce.class);
UserService userService02 = applicationContext.getBean("userService", UserServi

ce.class);

System.out.println(userServiceol);

System.out.println(userServiceo2);

System.out.println(userService@l + " |/5iEfIs A

+ Integer.toHexString(userService@l.hashCode()));

System.out.println(ClassLayout.parseInstance(userServicedl).toPrintable());

o 7 springxml EEEX{H, BB scope="prototype" XIEFEERILELE XS &
ERIZR— IR,

o XEBHAMMNRESA—NSBIFTENARNRABHE, FFURIMEHXHAFIEH
FTEDH R,

WAL R
cn.bugstack.springframework.test.bean.UserService$$EnhancerByCGLIB$$4cabb984@1b0375

b3
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cn.bugstack.springframework.test.bean.UserService$$EnhancerByCGLIB$$4cabb984@217c72
60
cn.bugstack.springframework.test.bean.UserService$$EnhancerByCGLIB$$4cabb984@1b0375
b3 -+ NI A : 1be375b3
cn.bugstack.springframework.test.bean.UserService$$EnhancerByCGLIB$$4cabb984 object

internals:
OFFSET SIZE TYPE DESCRIPTION
VALUE
(%] 4 (object header)

01 b3 75 03 (00000001 10110011 01110101 00000
011) (58045185)
4 4 (object header)
1b 00 00 00 (00011011 ©OOVVVOO 0OV 0O
000) (27)
8 4 (object header)
9f el 01 8 (10011111 11100001 00000001 11111
000) (-134094433)

12 4 java.lang.String UserService.uld
(object)
16 4 java.lang.String UserService.company
(object)
20 4 java.lang.String UserService.location
(object)
24 4  cn.bugstack.springframework.test.bean.IUserDao UserService.userDao
(object)
28 1 boolean UserService$$Enhance
rByCGLIB$$4cabb9o84.CGLIB$BOUND true
29 3 (alignment/padding g
ap)
32 4 net.sf.cglib.proxy.NoOp UserService$$Enhance
rByCGLIB$$4cabb984.CGLIB$CALLBACK_@  (object)
36 4 (loss due to the nex

t object alignment)
Instance size: 40 bytes

Space losses: 3 bytes internal + 4 bytes external = 7 bytes total

Process finished with exit code ©
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cn. bugstack. springframework. test. bean. UserService$$EnhancerByCGLIBS$4cabb984010037503 +5iiE(nS
cn. bugstack. springframework. test. bean. UserService$$EnhancerByCGLIES4cabb984 object internals:

OFFSET SIZIE TYPE DESCRIPTION
0 4 iohject header)
4 4 lohject header)
8 4 lohject header)

o WHREEMNX—/NRFFHFEHE 16 #FIEFE, EXFLEFEFHINERL
E, WANNHEE. RRAEXNERESENS KA,

o FBINTIINFEZ cabb984@1b0375b3. cabb984@2f7c7260, X NXR AL 16
HEEHEFA—H, ATMBMNNERER L.

5. BTMEH(RENR)

@Test
public void test_factory_bean() {

ClassPathXmlApplicationContext applicationContext = new ClassPathXmlApplication
Context("classpath:spring.xml");

applicationContext.registerShutdownHook();

UserService userService = applicationContext.getBean("userService", UserService
.class);

System.out.println("MliA454: " + userService.queryUserInfo());

e XT FactoryBean MR RBEARESA—1, EAFTBEHAREEE LW
springxml BEE#HET . HARYIUEZIFEA springxml ECLERIXSHR
cn.bugstack.springframework.test.bean.ProxyBeanFactory

WRGER

MIRLEHR . R T queryUserName: /MEEF, B, &I
Process finished with exit code ©

o MMRERNKE, FAINARIEX ProxyBeanFactory EZ % ES#IET UserDao
HITIEE .

o EBREFLEIX—[IUHAEZLR, HEFAGHE., EMEXIH— S22 0ARNE
7, BRATHEREM Spring EENEMERZT B EERB, WREXUEHNE
BE, 1 B Xk EEF (e iR i A )
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7(\ I%g:l!l:

o 7 Spring HERENFRMIEES, AIHNENTIEERE OXY ROGEIK T A,
BRFHHETETEN, BREBAET, RMRANEREZEBNENH T, #B
tERfE 8. RAFEF/TBOECEE NHTY RANMAMRS SSIANT,

o H{RFMIIESTERT FactoryBean FYSKHLIXEMIAIEMER, WaBHEEEH
FactoryBean FARIANAAMHIE, —ESFEFREECRWNTEACHER
Bean MRINEFEM ARHERAAFIARMN . BEEE 0o INRERNHEE. B
fBR,

o MRMAFIMEEPBRXLR. #HO. KW, 4%, FRORER, —H*¥E
T IERNAER. BARKFOTAENFErEEXLEXARE, RE TSI
T, BEEBINKETHA., BEREEHE HTFTHEFR!
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% 11 B: AREFMELRTS

—. REBE
HEARHE, 2% 4 B — P

BMAT . BRIROATH. R, XRAERA? XSRS Y
PSR AT ARSI 2R E S, DGR IXFER— MR, e8] 1 2 DR R
Bk, BT

XFE AR AL TR A BT A B R AR IS, e g4
FEM TSR B AERE B . HP F RS R IE— A MOy ICRIFRI AR Bt LUK 57 T 4
%, ARMEEFFT DA AAT LA MQ IR AL, RACEE R Gr 2 8] A1
RS, S B AR T ORISR TH AR R G M I R

LS 8 i T DAER AR O B S L B AR U AR R R, AR A
A X RIAMFAE X Z R AR, MM EREER I, B Rl OSSR IE 1
TR ZRRBER AR, B D RIS KA SRR, FrA T e 3
WASENERIF W BB W . B LILIE THEFT N F RS MR
—HKPHRTBRIHEL !

—. B#

f£ Spring A —A> Event FAFIhRE, BRI LASRMEFAFHIE L. KA ALY
FORGE R e B 2 HEIE. LA iRmT BUOE SC— AR a4, 5F
P SHFATIEM e, AEFA R g B P E — U BT a5 180, XA
AR BT DU IR T FE A D R HVE MRS L B SR i 95 70 0T, B AIR R SRR
Bo LUREY FRIEMIRSS, N Zaein A g . AoInsEAZAE . Ik
Jo& PS5 AN 2 S WA BRI A R JE AT R B A

IAAEAR B ATHA T B LA AR 3, B ASEHL Spring Bvent HI%F
SRS R ER TRE, AT DILEIRA T SEILH) Spring HEZE AT A
S T AURAT H SR SEEE R
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= TE

FLSHA MBI A SR — PO g B S, ERTE R R — MR
RS SRS FHADXT G m R iw /8, BB FE R 5 ARG, PRE & BB
1F o

EDhResEEl ERRATF B SRS, V. SR A, X sk T RE
TSR Spring H) AbstractApplicationContext#irefresh(), PUEFAbFH
HARIEAC AN E M AR R I S IR . AR T EE n  E

B LT

ClassPathXmlApplicationContet

[ N
pilIE3% = XML i
A

2 Beantr B

refresh 4 R

e Suladg

itk gue (1 Beansi%

v
AGAER

{

#» isAssignableFrom

o WV

o TEEANTIEXMEREF, MAFTEEEOAFAHNNALETX
AbstractApplicationContext HRMEXAZHERNR, SiF VHEHEHLHL
mE. AMEHLEIS. Xh B ==RFTRELS.

o FHAVSREEAEXEMHEK. K. £HE, BNEFTEZTHR—T ERHY
B8, BWEIEMFHEEMNETOTEIERS M EFEZERBNEYS, b
F isAssignableFrom 3F{THIET.

e isAssignableFrom #0 instanceof #8{lL, “RiF isAssignableFrom = k¥ F0
REMXRRP, FHEZOOISMEMEOMNXRDY, IAMMENENZIRELE
Object, #NER A.isAssignableFrom(B)45 R 2 true, IFRA B o] U AL D A HREE A
o] L B #ikifk.
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M., X3

1. TIR%H

small-spring-step-10

L— cn.bugstack.springframework

— beans

— factory

— config

|— AutowireCapableBeanFactory.java
|— BeanDefinition.java

— BeanFactoryPostProcessor.java
— BeanPostProcessor. java

— BeanReference.java

— ConfigurableBeanFactory.java
L— singletonBeanRegistry.java

— support

|— AbstractAutowireCapableBeanFactory.java
— AbstractBeanDefinitionReader.java

|— AbstractBeanFactory.java

[— BeanDefinitionReader.java

— BeanDefinitionRegistry.java

|— CglibSubclassingInstantiationStrategy.java
|— DefaultListableBeanFactory.java

|— DefaultSingletonBeanRegistry.java

|— DisposableBeanAdapter.java

|— FactoryBeanRegistrySupport.java

|— InstantiationStrategy.java

L— simpleInstantiationStrategy.java

|— support

L— XmlBeanDefinitionReader.java

— Aware.java
— BeanClassLoaderAware.java

— BeanFactory.java

|— BeanFactoryAware.java

— BeanNameAware.java

|— ConfigurablelListableBeanFactory.java

— DisposableBean.java

|— FactoryBean.java

TUE. DF. R, LB C Mt A SRR ATk
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}_

L java

|— HierarchicalBeanFactory.java

|

| — InitializingBean.java
| L— ListableBeanFactory.java
|— BeansException.java

|— PropertyValue.java

L PropertyValues.java
context

|— event

| |— AbstractApplicationEventMulticaster.java
| |— ApplicationContextEvent.java

| |— ApplicationEventMulticaster.java

| |— ContextClosedEvent.java

| |— ContextRefreshedEvent.java

| L SimpleApplicationEventMulticaster.java
|— support

| |— AbstractApplicationContext.java

| |— AbstractRefreshableApplicationContext. java
| |— AbstractXmlApplicationContext.java

| |— ApplicationContextAwareProcessor.java

| L ClassPathXmlApplicationContext.java

|— ApplicationContext.java

|— ApplicationContextAware.java

|— ApplicationEvent.java

|— ApplicationEventPublisher.java

|— ApplicationListener.java

— ConfigurableApplicationContext.java

core.io

|— ClassPathResource. java

|— DefaultResourceloader.java

|— FileSystemResource.java

|— Resource.java

|— ResourcelLoader.java

— UrlResource.java

utils

L— ClassUtils. java

L— ¢cn. bugstack.springframework.test

—
|

|
|
|
L

event

|— ContextClosedEventListener.java
|— ContextRefreshedEventListener.java
|— CustomEvent.java

— CustomEventListener.java

ApiTest.java

TUE. DF. R, LB C Mt A SRR ATk
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THREEM: A5 [bugstack Bildtk] , [FIE: Spring Lk:, FREGEBIHD
B PR R 2L R, WK 11-2

<l 1>

AoplicaticnbventMulticaster

T addApplicationListener(ApplicationListen
7 er<?> listener) T

removeApplicationListener{ApplicationLis

tener<?> listener)

- multicastEvent{ApplicationEvent event)
h

Anpl fcationkvent

- ApplicationEvent{Object source)

%

AbstractApplicationfventhul ticast

er

ApplicaticnContextEvent

- applicationListeners:

- ApplicationCentextEvent(Object source)
- getApplicationContext()
ﬂ

5 5

ContextRefreshedtvent ContextClosedEvent

>

Set<ApplicationListener<ApplicationEven

addApplicationListener(ApplicationListen
er<?> listener]

removeApplicationListener{ApplicationLis
tener<? listener)

-4
getApplicationListeners(ApplicationEvent
- ContextRefreshedEvent - ContextClosedEvent(Object sourc) “ﬁ“”t)
A k;

M A
H supportsEvent(ApplicationListener<Appli

cationEvent> applicationListener,
ApplicationEvent event)

- publishEvent{ApplicationEvent event)
|

o PEBANEXEREDELSSLI event BEAEX. £, BITTIRESLIAITEAR
HHERNABFH AbstractApplicationContext#refresh # 1T T FIALIEER1E,

o ESWMIEHEBEYE spring context BhE, BEHAMNIHUBEAXNE T
TV R, HAMTNBEEXRBRFEMNIHRE, MAZINIOC AE,

e ApplicationContext A =F4KEMHAMINGERE D ApplicationEventPublisher, FF7E
LI KR HEE G IEITIIEE.

e ApplicationEventMulticaster # 0= EMENT=S AR EHA #EE, =R,
BBRMAmEGTE.

o EERAMAESBANEMY, XMIRFTEY REE| AbstractApplicationContexttclose
FER, BEMEEWAIEEFKIN.

2. EXINELIMEH

ch. bugstack. springframework. context. ApplicationEvent
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public abstract class ApplicationEvent extends EventObject {

/**
* Constructs a prototypical Event.
*
* @param source The object on which the Event initially occurred.
* @throws IllegalArgumentException if source 1is null.
*/
public ApplicationEvent(Object source) {

super(source);

o [I4k& java.util.EventObject &N HEEZZEHFINGEMIMER K ApplicationEvent, &
SRR EHNETTERRXNK,

cn. bugstack. springframework. context. event. ApplicationContextEvent

public class ApplicationContextEvent extends ApplicationEvent {

/**
* Constructs a prototypical Event.
*
* @param source The object on which the Event initially occurred.
* @throws IllegalArgumentException if source is null.
¥
public ApplicationContextEvent(Object source) {

super(source);

/**
* Get the <code>ApplicationContext</code> that the event was raised for.
*/

public final ApplicationContext getApplicationContext() {

return (ApplicationContext) getSource();

ch. bugstack. springframework. context. event. ContextClosedEvent

public class ContextClosedEvent extends ApplicationContextEvent{

/**

* Constructs a prototypical Event.
146 / 260
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@param
@throws

public ContextClosedEvent(Object source) {

super(source);

}

cn. bugstack. springframework. context. event. ContextRefreshedEvent

public class ContextRefreshedEvent extends ApplicationContextEvent{

@param

@throws

public ContextRefreshedEvent(Object source) {

super(source);

e ApplicationContextEvent R EXEMHMMKRE, FrENEHEEXA. BF, MUE
ARBECEMNEY, HFEZHARINEK,

e ContextClosedEvent, ContextRefreshedEvent, 43l& Spring {E22H LM
DEAK, TIUATEYRIFTAX AN E,

3. S

cn. bugstack. springframework. context. event. ApplicationEventMulticaste
r

public interface ApplicationEventMulticaster {

@param

void addApplicationListener(ApplicationListener<?> listener);
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* Remove a listener from the notification List.
* @param lListener the Listener to remove
*/

void removeApplicationListener(ApplicationListener<?> listener);

/**
* Multicast the given application event to appropriate Llisteners.
* @param event the event to multicast
*/

void multicastEvent(ApplicationEvent event);

o EEM HESRPEXT RIS MER ST TIEN R~ EEHITE
multicastEvent RAHEN[EIEEHSEEX MO TERGIE R ZZRSE
o

cn. bugstack. springframework. context. event. AbstractApplicationEventMu

lticaster

public abstract class AbstractApplicationEventMulticaster implements ApplicationEve

ntMulticaster, BeanFactoryAware {

public final Set<ApplicationListener<ApplicationEvent>> applicationlListeners =

new LinkedHashSet<>();
private BeanFactory beanFactory;

@Override
public void addApplicationListener(ApplicationListener<?> listener) {

applicationListeners.add((ApplicationListener<ApplicationEvent>) listener);

@Override
public void removeApplicationListener(ApplicationListener<?> listener) {

applicationListeners.remove(listener);

@Override
public final void setBeanFactory(BeanFactory beanFactory) {

this.beanFactory = beanFactory;

protected Collection<ApplicationListener> getApplicationListeners(ApplicationEv
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ent event) {
LinkedList<ApplicationListener> alllListeners = new LinkedList<ApplicationLi
stener>();

for (ApplicationListener<ApplicationEvent> listener : applicationListeners)

if (supportsEvent(listener, event)) alllListeners.add(listener);

}

return alllListeners;

/* *
* AR N 2 O
*/
protected boolean supportsEvent(ApplicationListener<ApplicationEvent> applicati
onListener, ApplicationEvent event) {
Class<? extends ApplicationListener> listenerClass = applicationListener.ge

tClass();

// %A CglibSubclassingInstantiationStrategy .
SimpleInstantiationStrategy /AHIEPINLZEZ, 7 ZHR G5 H 5 class

Class<?> targetClass = ClassUtils.isCglibProxyClass(listenerClass) ? listen
erClass.getSuperclass() : listenerClass;

Type genericInterface = targetClass.getGenericInterfaces()[9];

Type actualTypeArgument = ((ParameterizedType) genericInterface).getActualT
ypeArguments()[0];
String className = actualTypeArgument.getTypeName();
Class<?> eventClassName;
try {
eventClassName = Class.forName(className);
} catch (ClassNotFoundException e) {

throw new BeansException("wrong event class name: + className);

}

// FEUL eventClassName XIZRIrZan 117527 1575 EHT event.getClass() =4/
TSI T2 TN, B 7 AR R I 1 1 o

// isAssignableFrom Z/MKAWr 7RI IEFIHZNT, B 1 10 1T BISEFILE L FIHZ T,
LU ISR TEABAE Object . I A. isAssignableFrom(B) £ 724 true, iFH B i LI#£#H %
KA, UEAEA ALl B FEHTTHR

return eventClassName.isAssignableFrom(event.getClass());
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e AbstractApplicationEventMulticaster Z2XTEM4 #EEMABITERE, AXANEt
AT — R AR, BEMEEENNENNETELEAET,

e B T1 addApplicationListener. removeApplicationListener, XAV AT A, X
BXNEFFTEEX getApplicationListeners #1 supportsEvent B4LIE,

e getApplicationListeners 7775 F B M AT BEHPIEITLAIESE, BAEIE
FEZE supportsEvent 73,

e 7 supportskvent J7iEH, FEEIEN Cglib. Simple RE LB EEKEE iR
Class, Cglib RIBXEEIHRENA KM Class, LBLHMLHABE, BT RkHE2ET
REUE OB ParameterizedType #1 eventClassName, FT{EREFRIAES A
FRMXEMXER, MUHIERAREFRPAXNMIENRLIE, TNUSEABLL TR

supportsEvent F¥EBITEE

@ protected boolean suppertsEvent(ApplicationListener?ApplicationEvent” applicatienListener, ApplieationBvent event) { applicarionlistencr:

Class<? extends ApplicationlListener’ listenerClass = applicationlistener.getClass(); listenerClass:

~1 Class<?> targetClass = ClassUtils. isCelibProxyClass(listensrClass) listenerClass. getSuperclass() : listensrClass:
Type genericInterface = targetClass. getGenericInterfaces()[0]; genericInterface: “cm. bugstack. springframework. context.
(1

Type actualTypeArgument = ((ParameterizedType) genericInterface).getActualTypeArguments () [0]; =ct

String className = actualTypeArgument. getTypeName ()

Class<?> eventClassName; eventClassName: ¢
try {

eventClassName = Class. forName(className) :
} catch (ClassNotFoundException e) {

throw new BeansException(“wrong event class name: * + classlame); ¢ clas

lame. isAssignableFrom (event. getClass()): even

AbstractApplicationEventMulticaster » supportsEvent()

sbug: 1), ApiTesttest event
Debugger BlComsole = 2 + & 1 7 % H

| -=1 \Variables
Il T + 2 eventClassName = {java.lang.Class@

- event.getClass() = {java.lang.Cla "class cn.bugstack.springframework.context.event.ContextClosedEvent”... Navigate
supporie
P ‘eventc\assName.isAssignab\eFram[event.getClassU] = true |

“class cn.bugstack.springframework.context.event.ContextClosedEvent™... Navigate

o ERWWHXFTITIUNEER, & eventClassName #1 event.getClass() 7
isAssignableFrom HIWT A true

e %7F CglibSubclassingInstantiationStrategy. SimplelnstantiationStrategy ] A%
£ AbstractApplicationContext Z&HE#IGIE,

4. BHRMEREXTNLI

cn. bugstack. springframework. context. ApplicationEventPublisher

public interface ApplicationEventPublisher {
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* event. Events may be framework events (such as RequestHandledEvent)
* or application-specific events.

* @param event the event to publish

*/

void publishEvent(ApplicationEvent event);

» ApplicationEventPublisher @EBN—NEHNEMER, B NSEHHTEMXA
EORMAHE,

cn. bugstack. springframework. context. support. AbstractApplicationConte

xt

public abstract class AbstractApplicationContext extends DefaultResourcelLoader impl

ements ConfigurableApplicationContext {

public static final String APPLICATION_EVENT MULTICASTER_BEAN_NAME = "applicati

onEventMulticaster";
private ApplicationEventMulticaster applicationEventMulticaster;

@Override

public void refresh() throws BeansException {

/) 6. W EMRTH

initApplicationEventMulticaster();

/1 7. G

registerListeners();

/] 9. RATEBMIFI /K F
finishRefresh();

private void initApplicationEventMulticaster() {
ConfigurablelListableBeanFactory beanFactory = getBeanFactory();
applicationEventMulticaster = new SimpleApplicationEventMulticaster(beanFac
tory);
beanFactory.registerSingleton(APPLICATION_EVENT_MULTICASTER_BEAN_NAME, appl

icationEventMulticaster);

}

private void registerListeners() {
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Collection<ApplicationListener> applicationListeners = getBeansOfType(Appli
cationListener.class).values();
for (ApplicationListener listener : applicationListeners) {

applicationEventMulticaster.addApplicationListener(listener);

private void finishRefresh() {

publishEvent(new ContextRefreshedEvent(this));

@Override
public void publishEvent(ApplicationEvent event) {

applicationEventMulticaster.multicastEvent(event);

@Override

public void close() {

publishEvent(new ContextClosedEvent(this));

getBeanFactory().destroySingletons();

o TEMIZR R AL T AbstractApplicationContextttrefresh 1, FEFET UL

FF AT . AR A . AT AR e, EAFERTR

BRI,

o MBI EMH . E(nitApplicationEventMulticaster), EZERFSLFEL—
SimpleApplicationEventMulticaster, X @—NEFT #EE5,

o EMEM TSRS (registerListeners), ®id getBeansOfType J7ikFKEREIFFA M
springxml HFINEHEIFNEHEE Bean MR,

o R AEHBABIFTHEMH(finishRefresh), &£ T E—NMREHFBNTHENEMHF, X
NEMBIE publishEvent Zfpti %, HLmRIERT
applicationEventMulticaster.multicastEvent(event); J77%.

o ERER— close J71EF, FEMT KA —PASB[RAEMH.
publishEvent(new ContextClosedEvent(this));
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. A

1. BIE—MEHALYTRR

ch. bugstack. springframework. test. event. CustomEvent

public class CustomEvent extends ApplicationContextEvent {

private Long id;

private String message;

@param

@throws

public CustomEvent(Object source, Long id, String message) {
super(source);
this.id = id;

this.message = message;

o UEBEXEMH AFHENBERBTIURIBCHBENASER. X
PMEHARESHTANERLIWE, PRI B HSHIREE.

cn. bugstack. springframework. test. event. CustomEventListener

public class CustomEventListener implements ApplicationListener<CustomEvent> {

@Override
public void onApplicationEvent(CustomEvent event) {

System.out.println("I%]: " + event.getSource() + "Ll ;HfA]:

+ new Date());

System.out.println("i4 5

+ event.getId() + + event.getMessage());
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o XME—NMHTIENT CustomEvent MR, XERTINAIES CHBERNE
£, b —ERAPEMERENESTEEBAF.

o BIEXTF ContextRefreshedEventListener implements
ApplicationListener<ContextRefreshedEvent>,
ContextClosedEventListener implements
ApplicationListener<ContextClosedEvent> KWrs8, XEmAET
T, STAZE TR,

2. RBXH

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

<beans>

<bean class="cn.bugstack.springframework.test.event.ContextRefreshedEventListen

er"/>
<bean class="cn.bugstack.springframework.test.event.CustomEventListener"/>

<bean class="cn.bugstack.springframework.test.event.ContextClosedEventListener"

/>
</beans>

o FE springxml FEEET =ANE4ENE, BUThH. BEEBEXEMH. KX
=,

3. BTN

public class ApiTest {

@Test
public void test_event() {
ClassPathXmlApplicationContext applicationContext = new ClassPathXmlApplica
tionContext("classpath:spring.xml");
applicationContext.publishEvent(new CustomEvent(applicationContext, 1019129
009086763L, "HIIT! "));

applicationContext.registerShutdownHook();
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o BII{EFR applicationContext FIEMMAHEHEOTTE A — " EHEXEH
CustomEvent, FEZETHNNSEEER.

WRGER
LR 2

cn.bugstack.springframework.test.event.ContextRefreshedEventListener$$EnhancerByCGL
IB$$440a36f5

Wz
cn.bugstack.springframework.context.support.ClassPathXmlApplicationContext@71c7db30
M IE): 22:32:50

JHE: 1019129009086763: Bl T !

KA
cn.bugstack.springframework.test.event.ContextClosedEventListener$$EnhancerByCGLIB$
$f4dab1sd

Process finished with exit code ©

o MNUHERTIUNEER, BMNBCEXNEHTEN, NERETRFENEHES, &6
TUAEEF G TBAREHET . RETNSEEM—EREMEFTH, FELR
WMFINEERK .

_
VA Y, \g:lglr

o TEEANFE Spring ERMEIIREF, TMUELFIRZIMERXNER, bt
0: @B T BeanFactory. TJ 73k FactoryBean. REEHERIAKRIRE, AN
MT M UREERANEEFER. FTIAFES Spring BNERF, BEEMFRXTE
TEXNEA, XERERERBNZOCtHEEINESR.

o MAURZEVRTURFRANLILRE, TEBHETEHNEX. SHNERMEL
mEH, KhTHEREBLEKE, KISHsBWEIETECHNSEHRE, FHiE
NERIERE, XHENUREEAELBERNBELEFER, FIELES Spring
PUa, BRTIEITHERNMNFES, ©B0] PIERTEAE N W E A SSI AR A £ T4

PAN
Ho

o FrBTE Spring FIFIMEA. Rit. BEEETUMLRNLEHFLEGER
f, MXEFRUERZIRDER, EXUERBEERT —RAHNY RHER.
EHCHFIEED, TUENFIATHRXEERIE, E—_BdiEdeTs
X5 Spring RRHITHERSE, REAORBEEEXLERITMABEENT .
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RER: AOP

% 12 Z. ET JDK. CGlib SZBR AOP ¥ 1H

—. KRS

NAT A, AREIACHS SR 21 4% Pl L 2

VEAS SUEIRETIN, REREIREMA KT . RUEREMDE, R

FERMGRAS it RITEIRAE ML, ASKIE VREB A B L. RIEIRIEHAL,
ANFHIE VRAE F A T

AURRE R DA H R 5e i, SR B BEH BRI TARR, /REER
BTN, BB EIREE D). HEREZNIT. ZERDIIE
FREVR — W@ IR E IR, (HARITES RIS R B A5 . BB
X BRRHEtE, HilH SRR AR T ST A BRI A
WAL, FHoh—TJri 2 B &R B A,

A BUR A B — LA R B B R, B IRE 1 HashMap, (H I
REA BN 7 Py A A IR R 2 2] T HashMap  H 03N e& BB AERTE R 73 A1 56
iEs & 1 Spring JEfY, tiEAHIR Mybatis ZUAfEu K 5E X Dao 22 K1k REfd AT
B ECE AR BOE PR AT CRUD #RME. BEOR IDK [BhASAEE, HAEARE] AOP & Ui
e FTUAUA ZR S 2], IR AR e, A BRI A A Fix a2
FIH g A E

—. Bfr

BIARZRADEEN 10C HISLEL, HAZF|KLT AOP (Aspect Oriented

Programming) WA K. fERAATI, AOP ZoN: M VIHmRE, w8l T
PR A AT W R sh AR SE RS P DU RETh RER) 48— 4k 4. LSE AOP 2
00P HJAEZE, fE Spring HEZEHPZ—DARHEIERNZE, MH AP AT LS
RSN BEATRR R, AL S A Y 55 2 A & P AR, 3R =D
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HIRr S RE, Rl RE e T A R .

KT AOP ML OHARSEI B AN ASARERMAE A, BB IR mT BLgs — AN 1 1) sk
P, AAARER T LB s AN, i AR ISR IR T N2,
te .

@Test
public void test_proxy class() {

IUserService userService = (IUserService) Proxy.newProxyInstance(Thread.current
Thread().getContextClassLoader(), new Class[]{IUserService.class}, (proxy, method,
args) -> "RBARET ! ");

String result = userService.queryUserInfo();

System.out.println("Mlli{455%: " + result);

}

IRER M SEIBEA AR FT AL, MAF T DR BTG, 8RR %
FIE N E A TNEMAAEENE, MARKRES. HINEA XA G
WA 2R J5iENE . A0SR AT UAER s i A SR T3, it ml DU — AN iR 2
% ST PARER RN b2 O SCAR B, BARST BT G DS

Aty EL AL Ay
LAE TR

=. A

AL AOP BAVII i A& 2] Spring A, HATHZMERMAE, 5. W
(A5 7 MU 7R, AR e BT I RS, MR Se R/ ok o TTIX
PN T RE B SEBL,  #2 LLUTTE A AR BEAT Bt AR A n SR RARIG 28 AOP
R, ARATDAE YRR O I VIAESE, — R RYLEGR A mifg, BT (¢
1) AESAR R I, FHZET] B 75 LI EAN R 2 AR R A B . iR e rh
SR, RAAAESRAR K 15k, STIR R T80 %. BB 4ifin
<E
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FEEBIES

MethodInterceptor

_ FRMCACER

MethodMatcher

o UL . S " E—

. B
. R

T ECEEEANT - BE

o FBRIRTEMFR Spring B9 AOP —#f, RAEB—EJ/EWSFEHNT X, EEETE
&, BTIRRTENY RIZE.

o MBAFKNMBELRIM—NOTIURIEFED Proxy, HILREFEFERFHT
TR K AIETIEMNIEAA MethodInterceptor#invoke, MAREEME
H invoke J77EFHRIAS Method method #47
method.invoke(targetObj, args) XBREBNMFANMNZESR.

o BRTMEMOINGESXI, TFEEHE
org.aspectj.weaver.tools.PointcutParser #4IBF=EFHFRILR
"execution(*
cn.bugstack.springframework.test.bean.IUserService.*(..))
" BT AEREMAERER, BT ERRITE — AOP N T .

M., S|

1. TS

small-spring-step-11

| L— cn.bugstack.springframework
| [— aop
| | b= aspectj
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L— AspectJExpressionPointcut.java

— framework

|— AopProxy.java
|— Cglib2AopProxy.java
|— JdkDynamicAopProxy.java

L— ReflectiveMethodInvocation.java

|— AdvisedSupport.java
— classFilter.java
— MethodMatcher.java
— Pointcut.java

L— TargetSource.java

beans
|— factory

|— config

|— AutowireCapableBeanFactory.java
|— BeanDefinition.java

|— BeanFactoryPostProcessor.java

|
|
|
| |— BeanPostProcessor.java
| |— BeanReference.java

| |— ConfigurableBeanFactory.java
|

L SingletonBeanRegistry. java
|— support
|— AbstractAutowireCapableBeanFactory. java
|— AbstractBeanDefinitionReader.java
|— AbstractBeanFactory.java
|— BeanDefinitionReader.java
|— BeanDefinitionRegistry.java
|— CglibSubclassingInstantiationStrategy.java
|— DefaultListableBeanFactory.java
|— DefaultSingletonBeanRegistry.java
|— DisposableBeanAdapter.java
|— FactoryBeanRegistrySupport.java
|— InstantiationStrategy.java
L SimpleInstantiationStrategy.java

|— support
| L— xmlBeanDefinitionReader.java

|— Aware.java

|— BeanClassLoaderAware.java

|— BeanFactory.java

|— BeanFactoryAware.java

|— BeanNameAware. java

|— ConfigurablelListableBeanFactory.java
|— DisposableBean.java

|— FactoryBean.java

TUE. DF. R, LB C Mt A SRR ATk
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}_

L java

|— HierarchicalBeanFactory.java

|

| — InitializingBean.java
| L— ListableBeanFactory.java
|— BeansException.java

|— PropertyValue.java

L PropertyValues.java
context

|— event

| |— AbstractApplicationEventMulticaster.java
| |— ApplicationContextEvent.java

| |— ApplicationEventMulticaster.java

| |— ContextClosedEvent.java

| |— ContextRefreshedEvent.java

| L SimpleApplicationEventMulticaster.java
|— support

| |— AbstractApplicationContext.java

| |— AbstractRefreshableApplicationContext. java
| |— AbstractXmlApplicationContext.java

| |— ApplicationContextAwareProcessor.java

| L ClassPathXmlApplicationContext.java

|— ApplicationContext.java

|— ApplicationContextAware.java

|— ApplicationEvent.java

|— ApplicationEventPublisher.java

|— ApplicationListener.java

— ConfigurableApplicationContext.java

core.io

|— ClassPathResource. java

|— DefaultResourceloader.java

|— FileSystemResource.java

|— Resource.java

|— ResourcelLoader.java

— UrlResource.java

utils

L— ClassUtils. java

L— ¢cn. bugstack.springframework.test

F__
|
|
|

bean
|— IUserService.java
|— UserService.java

— UserServicelnterceptor.java

L— ApiTest.java

TUE. DF. R, LB C Mt A SRR ATk
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THREEM: A5 [bugstack Bildtk] , [FIE: Spring Lk:, FREGEBIHD
AOP ) Lk R DL A 36T JDK A1 CGLIB MIZhASARHEAL R, WA 12-2

<<fiE| |>> <<fiE]>> <<fiZl I>>

Pointcut ClassFiltler MethodMatcher

~ getClassFilter(} ~ matches(Class<?> clazz) ~ matches{Method method, Class<?>
~ getMethodMatcher() A targetClass)

b | b

i | I

1 | I

| | |

e b

|

i

i

RefllectiveMethodTnvocat ion
Aspect JExpressionPointcut TargetSource
- target: Object

- SUPPORTED_PRIMITIVES: - target: Object - method: Method
Set<PointcutPrimitive> + getTargetClass() - arguments: Object(]
- pointcutExpression: + getTarget() + getArguments()
PointcutExpression + getStaticPart()
+ matches(Class<?> clazz) + proceed()
+ matches(Method method, Class<?> + getMethod()
targetClass) + getThis()
+ getClassFilter()
+ getMethodMatcher()

| e

<<fE O>>

<<$ O>>

AopProxy InvocationHandler

- targetSource: TargetSource

- methodInterceptor:

I
i
|
~ getProxy() ! + invoke(Object proxy, Method method, MethodInterceptor
A ! Object(] args) - methodMatcher: MethodMatcher
| ! A
! | T
i ; i I
| | I
?-i‘}l\l | |
i ST
| \

- advised: AdvisedSupport - advised: AdvisedSupport

+ getProxy() + getProxy()

o EANKXAREFE AOP LIMAWIBEMMT, FEBMBIEXTIANLEI,
TEM AopProxy FiaeXkT A ENRIERE,

e Aspect)ExpressionPointcut B9z INEE T BRI T aspect] ZHFFF40I2 Pointcut.
ClassFilter,. MethodMatcher # AL, & 1A TAIERMTT AR LECIS B2 E,

e AopProxy 2ERIEBAMMEZNR, EMLIFERET DK HIRIEM Cglib KIE,
EREED X TXNREEAFI{L CglibSubclassinglnstantiationStrategy, F 1415 A
it Cglib $RELAITNEE.
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2. REFHEZRPMI

FESEHL AOP A% L ENREZ AT, AT MUBEIEN R, @A
CIBEFEARE 7 iR % D3, R DAL KSR O I BRAR S5 SRR 5 A5k, it
FRAFFRETIRE ) AOP SEIILHE .

BT
@Test
public void test_proxy_method() {
/) HEXTR (A L EF B AF 119 H BT R)
Object targetObj = new UserService();
// AOP fCH
IUserService proxy = (IUserService) Proxy.newProxyInstance(Thread.currentThread
().getContextClassLoader(), targetObj.getClass().getInterfaces(), new InvocationHan
dler() {
/! TV
MethodMatcher methodMatcher = new AspectJExpressionPointcut("execution(* cn
.bugstack.springframework.test.bean.IUserService.*(..))");
@Override
public Object invoke(Object proxy, Method method, Object[] args) throws Thr
owable {
if (methodMatcher.matches(method, targetObj.getClass())) {
/! LR
MethodInterceptor methodInterceptor = invocation -> {
long start = System.currentTimeMillis();
try {
return invocation.proceed();
} finally {
System.out.println("i4% - Begin By AOP");
System.out.println(" J; 4 F5:
" + invocation.getMethod().getName());
System.out.println("Jj AN
" + (System.currentTimeMillis() - start) + "ms");

System.out.println("i4% - End\r\n");

}s
/) KA
return methodInterceptor.invoke(new ReflectiveMethodInvocation(targ
etObj, method, args));
}

return method.invoke(targetObj, args);
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1
String result = proxy.queryUserInfo();
System.out.println("MlZ54: " + result);

o BEBANRMINBIREL— UserService Y BRWER, XNEAMETE T EH# T
EEANIERESITIAE,

o MEFIFRITINETERIBASEIN Proxy.newProxylnstance, B 77 3%HIIEE
MethodMatcher, B RSHIIEA invoke(Object proxy, Method method, Object][]
args), tLWAAFECERTEZENERE. XIH—FBHELMENERN AOP HIEE
KMUT, RAIREFER AOP MHREERELRUETNINGE XERIEME
MO RREIRRREXRT .

WAL R

5% - Begin By AOP
JriE4FR: queryUserInfo
JTVEFERT: 86ms

IS4 - End
WgE R /MEEF, 100001, R

Process finished with exit code ©

/.

o MINRZERTTINERIRAIE LN UserServicettqueryUserinfo 7735347 7 =8 1%
BiE, EXEEIMEIE AOP MBI EGRRENER, RAATRNBELEXE
PNANRFBERBRAEREY RS MERLIN,

Y, i U]

Test

public void test_proxy_method() {

Object targetObj = new UserService();

- fEER

IUsexSexrvice proxy = (IUserService) Proxy.newProxylnstance(Thread. currentThread(). getContextClassLoader (), target0bj. getClass (). getInterfaces(), new InvocationHandler ()| {

MethodMatcher methodMatcher =|new Aspect]JBxpressionPointcut (“execution(* cn.bugstack. springframework. test. bean. IUserService. *(..))")

rride
public Object invoke(Object proxy, Wethod method, Object(] args) throws Throwable [
:’* (methodiiatcher. natches (nethod, tarzetObi. getClass (1)) |

: TR
MethodInterceptor methodInterceptor = invocation — {
long start = System. currentTimeMillis():
try {
retwrn invecation. proceed():
} finally {
System. out. println(“li#% — Begin By AOP”);
System. out. println(“FEEZH: “ + invocation. getMethod (). getName()) ;
Sys out. println(“FEFEH: “ + (Sy . currentTimeMillis() — start) + “ms”);

System. out. println(”Wi#¥ — Bnd\r\n") * B S EIEEE ER I

1

}

return [uethodInterceptor. invoke (new ReflectivelethodInvocation (target0bj, method, ares)): |
) S
return method. invoke (target0bj, args)
. e
¥ RATER
b

String result = proxy. queryUserInfo();
System. out. println ("HREER: 7 + result);

12-3
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FESE TS EEE 12-3, BNBEIERENSHFMER, EATITRE DK
FISCELth el U2 Cylib A94bIE,

TELEFBRERLELR— M BEMMNIMET, FERNTEFTEZLEZANBIRY
. FALE. E£E77E S#HT8E—N8%, AENMPIBRAN#RT—IASE
£,

HEHSE ReflectiveMethodInvocation BfEAH, EBRELESI
MethodInvocation #OM— 1ERENEK SEREEEHE HARANNR. #
AnT%E. BRNAS,

3. YIRakiA=H

& X B O

cn. bugstack. springframework. aop. Pointcut

public interface Pointcut {

@return

ClassFilter getClassFilter();

@return

MethodMatcher getMethodMatcher();

PIASEZED, EXATIKE ClassFilter. MethodMatcher FIFENE, XEANED
KB RV RFTERIREIAR,

cn. bugstack. springframework. aop. ClassFilter

public interface ClassFilter {

@param

@return

boolean matches(Class<?> clazz);
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o EXEMLEX, ATVIRHELENZEOMBEIRE.

ch. bugstack. springframework. aop. MethodMatcher

public interface MethodMatcher {

/**
* Perform static checking whether the given method matches. If this
* @return whether or not this method matches statically
*/

boolean matches(Method method, Class<?> targetClass);

o TJIAEME, HEFANCERNLE THBIRETTE, 7 EXHNERGIFHER:
methodMatcher.matches(method, targetObj.getClass())

LIV RRBAR

public class AspectJExpressionPointcut implements Pointcut, ClassFilter, MethodMatc

her {

private static final Set<PointcutPrimitive> SUPPORTED_PRIMITIVES = new HashSet<

PointcutPrimitive>();

static {
SUPPORTED_PRIMITIVES.add(PointcutPrimitive.EXECUTION);

private final PointcutExpression pointcutExpression;

public AspectJExpressionPointcut(String expression) {
PointcutParser pointcutParser = PointcutParser.getPointcutParserSupportings
pecifiedPrimitivesAndUsingSpecifiedClassLoaderForResolution(SUPPORTED_PRIMITIVES, t
his.getClass().getClassLoader());

pointcutExpression = pointcutParser.parsePointcutExpression(expression);

@Override
public boolean matches(Class<?> clazz) {

return pointcutExpression.couldMatchJoinPointsInType(clazz);
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@Override

public boolean matches(Method method, Class<?> targetClass) {

return pointcutExpression.matchesMethodExecution(method).alwaysMatches();

@Override

public ClassFilter getClassFilter() {

return this;

@Override

public MethodMatcher getMethodMatcher() {

return this;

PIRFIALIL T Pointcut, ClassFilter. MethodMatcher, =g AENXTTL,
ERXMEFTEEX aspectj BIRMHNFREARKLTEREA.

LEC matches:
pointcutExpression.couldMatchJoinPointsInType(clazz).
pointcutExpression.matchesMethodExecution(method).alwaysM
atches(), X&HAE T ULMNHLEIE.

IR AN

@Test

public void test_aop() throws NoSuchMethodException {

AspectJExpressionPointcut pointcut = new AspectJExpressionPointcut(“execution(*

cn.bugstack.springframework.test.bean.UserService.*(..))");

Class<UserService> clazz = UserService.class;

Method method = clazz.getDeclaredMethod("queryUserInfo");

System.out.println(pointcut.matches(clazz));

System.out.println(pointcut.matches(method, clazz));

// true. true

X EBMBHER—DRRETENIERIENK, TUERRESRNTTIESNRAXER
a i,
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4. BRYEBAER

cn. bugstack. springframework. aop. AdvisedSupport

public class AdvisedSupport {

private TargetSource targetSource;
private MethodInterceptor methodInterceptor;

private MethodMatcher methodMatcher;

e AdvisedSupport, FEZHATIERIE. 8. LEMNSNEMEER—1XP, 7
BT Proxy SKMEMTHER . XFAFHIWEH L PERNSE—TEHE

e TargetSource, — PMEIRNR, TEEIRNREFIRME Object ASEM, KK
BB 4R TargetClass 8.

e MethodlInterceptor, E—MEAEEHITELINL, AAFECER
MethodInterceptor#invoke J733%, MEMARMIE, BH1TLXXLIELIFEM T 4L

LU TE
e MethodMatcher, B—NEEFENERE, XANXRE Aspect)ExpressionPointcut
RERS

5. REHMR LI (DK&Cglib)

& XF N
cn. bugstack. springframework. aop. framework

public interface AopProxy {

Object getProxy();

o EX—iREREA, ATREAEX. AAEFIARENTRTINE DK 77
I, BEIME Colib A, FNEXEOREMITEEESLIE.

cn. bugstack. springframework. aop. framework. JdkDynamicAopProxy
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public class JdkDynamicAopProxy implements AopProxy, InvocationHandler {
private final AdvisedSupport advised;

public JdkDynamicAopProxy(AdvisedSupport advised) {

this.advised = advised;

@Override
public Object getProxy() {
return Proxy.newProxyInstance(Thread.currentThread().getContextClassLoader(

), advised.getTargetSource().getTargetClass(), this);
}

@Override
public Object invoke(Object proxy, Method method, Object[] args) throws Throwab
le {
if (advised.getMethodMatcher().matches(method, advised.getTargetSource().ge
tTarget().getClass())) {
MethodInterceptor methodInterceptor = advised.getMethodInterceptor();
return methodInterceptor.invoke(new ReflectiveMethodInvocation(advised.
getTargetSource().getTarget(), method, args));
}

return method.invoke(advised.getTargetSource().getTarget(), args);

o EHT IDK LMHPARIEXK, TELINED AopProxy. InvocationHandler, X#¥xto]
IIBRIEXTR getProxy MRGHEATE invoke HFFAIET

o getProxy FIEFHRRE—NNRNEE, FTERMEANS ClassLoader.
AdvisedSupport. FIHBNXNK this, B HXMEKIBHT invoke F73%.

o invoke FEFEFELREBNEMNTEARE, FAAFBCRBNFEZEIN, KR
SHAF methodinterceptor.invoke

o XBEIEAF— ReflectiveMethodinvocation, HtEHE—MASHNEEFE, B
HETASHR: BIRNR. TE. A5,

cn. bugstack. springframework. aop. framework. Cglib2AopProxy

public class Cglib2AopProxy implements AopProxy {
private final AdvisedSupport advised;

public Cglib2AopProxy(AdvisedSupport advised) {
this.advised = advised;
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@Override

public Object getProxy() {
Enhancer enhancer = new Enhancer();
enhancer.setSuperclass(advised.getTargetSource().getTarget().getClass());
enhancer.setInterfaces(advised.getTargetSource().getTargetClass());
enhancer.setCallback(new DynamicAdvisedInterceptor(advised));

return enhancer.create();

private static class DynamicAdvisedInterceptor implements MethodInterceptor {

@Override
public Object intercept(Object o, Method method, Object[] objects, MethodPr
oxy methodProxy) throws Throwable {
CglibMethodInvocation methodInvocation = new CglibMethodInvocation(advi
sed.getTargetSource().getTarget(), method, objects, methodProxy);
if (advised.getMethodMatcher().matches(method, advised.getTargetSource(
).getTarget().getClass())) {
return advised.getMethodInterceptor().invoke(methodInvocation);

}

return methodInvocation.proceed();

private static class CglibMethodInvocation extends ReflectiveMethodInvocation {

@Override
public Object proceed() throws Throwable {

return this.methodProxy.invoke(this.target, this.arguments);

o BT Cglib £/ Enhancer RIEBHIETUAZTHE M ZEOFAKE ASM F15
IZR R AGIEN RAREN RER, FNFEREBEAAFTELRE@MEA,

o XTYRHEZMAFLEHTTE TERETE Enhancer#setCallback 403, HAH
CHFE LR, XBETIUEEF| DynamicAdvisedinterceptort#intercept ILED
TR T RN RS R
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. A

1. BREER

public class UserService implements IUserService {

public String queryUserInfo() {
try {
Thread.sleep(new Random(1).nextInt(100));
} catch (InterruptedException e) {
e.printStackTrace();
}

return "/METF, 100001, FII";

public String register(String userName) {
try {
Thread.sleep(new Random(1).nextInt(100));
} catch (InterruptedException e) {
e.printStackTrace();
}

return "VEMA . " + userName + " success! ";

e 7 UserService HIEET 2 NAREAE, BIMRED PUEIIFAIZERIMNNIR . &
EERMNOMRIERE, SEXNENFTERNFMOTEENIE, TR TR .

N A3 :
2. BEXEBTE
public class UserServicelInterceptor implements MethodInterceptor {

@Override
public Object invoke(MethodInvocation invocation) throws Throwable {
long start = System.currentTimeMillis();
try {
return invocation.proceed();
} finally {
System.out.println("i4% - Begin By AOP");
System.out.println("JjiA%4F5: " + invocation.getMethod());
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System.out.println(" 7y AL

+ (System.currentTimeMillis() - start) + "ms");

System.out.println("if% - End\r\n");

o HAFPEEXMEEHITEEELIN Methodinterceptor EHAM invoke 773%, A7
5 Spring AOP FEFARML, 2B A invocation.proceed() {7, FHE finally
PAMKEER.

3. BTN

@Test

public void test_dynamic() {

IUserService userService = new UserService();

AdvisedSupport advisedSupport = new AdvisedSupport();
advisedSupport.setTargetSource(new TargetSource(userService));
advisedSupport.setMethodInterceptor(new UserServiceInterceptor());

advisedSupport.setMethodMatcher(new AspectJExpressionPointcut("execution(* cn.b

ugstack.springframework.test.bean.IUserService.*(..))"));

IUserService proxy_jdk = (IUserService) new JdkDynamicAopProxy(advisedSupport).

getProxy();

System.out.println("MHA454: " + proxy_jdk.queryUserInfo());

IUserService proxy_cglib = (IUserService) new Cglib2AopProxy(advisedSupport).ge

tProxy();

System.out.println("Jit454:: " + proxy_cglib.register("{t{t"));

o EANRFIMKAT AOP ET Spring HABMLONRE, BREFTAZERMER. &
ABEREES . WETRAARENR.

* AdvisedSupport, B3 7 Birx K. AAB CKIMMEETITEMNEIT AL RRIA
.
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o ZEMENHIEA JdkDynamicAopProxy. Cglib2AopProxy, FANAE AR SEHH
RIEK, BERTUTMRINERTE

MRALER

Wif= - Begin By AOP

TR

public abstract java.lang.String cn.bugstack.springframework.test.bean.IUserService
.queryUserInfo()

JiiEFERT: 86ms

W - End

MRLE R /MEFF, 100001, I

I5# - Begin By AOP

Ji 44K

public java.lang.String cn.bugstack.springframework.test.bean.UserService.register(
java.lang.String)

JIiEFERT: 97ms

W - End
MARZEH: FEMHF: 1646 success!

Process finished with exit code ©

o N ACP TIREEX—H, BMITMNBIXHMNRIELR. TELENESRE, &%
MO BHRITET, 78R ER T REERITH.

N BE

o MAICIF Proxy#newProxylnstance. Methodinterceptor#invoke, A9{# ARG IEYIE
bJRIE AR BIEIhRERMRE] Spring EZRKIA, TTAFE—PMRME A
HILOABRFEREARE, ERARTEATHEELEESNY R FEHITIRR
FABMEE, BEXHRITHERNNER, MIDARTEEMEL, BSHTUAR
WTieHY R

o AOP MITHEELELHRIRZ A S Spring &4, RENEHARHN—NEEKII,
PRI AL FIFMETAERENR . JIRTTE. 28775, MUEFER Colib 1
DK REMX 5], EXXE5NRARIZE Spring {ERPEMGEIR, EHMESE
BERVATLERDNGRT, BEME . LW RPC. Mybatis. MQ. #HIHS

o —ERURANFEAL EMEREARBHOXEMMN, BIOAZMIZIFEN. X
PMRIEBMRARBRKERNERE, FERKRRENF . RE. BRI ENHE
®, TRE-THRRNZEIRRE—MMREMMRAERNER.
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¥ 13 E: AP ¥ B2 Bean 41y A H

—. DIREES
N BRI ARRT A !

FEHALRE CRREDUERT) AT IX A — BORIFRS 85 BB 1, S ) 3 5 H AR
Atz P i R 2> fe, S URETT L, XANTE T LA
Jio XUF Uit e, %), SERERAL 277, AT, X
XA FEEAMER 1, [ e, Wagw 2 Dre. BiEH, RAET 0.
RFR—F LARAIA 2, W, 4T, Bk — Bl R ERE RN, IREEH 2 DI,
EEmZ 7, U, &, RELHE. XNHMEFEN TS Bk T, e TR
AT AREE LR, IRGIUL, B!

XAGAMEARE T FR, IRAES 2/ DR, B2/, B2/ P0IH. "TRIRKR
B IR 2 W NS AR, AU RESE A L el B D RERR BRI %, T3¢
A INEBPCEATH B R B FA TR, AN Skl — L m] B AT
PR . ISR IO, R ffRIEE, (A NI e
AR H At A 7, AFIER B RAY, Ao thilEEA.

BLEACHY — BRI AT B HE S (HETFE] L, FLAAE T !

AR TF R K HIX 6% b, BE4815 CRUD. ERP A ¥#E. #0638, Thit

R REEL. REERYE, —HIMIE AR RATE MR, x—i
FEFREREA KRENR S RILERAR RN RN AE TR, 24K
BWAEE DT BRI 5 A0S Fr Bl — /N RO B RE LG R I T H - wiAR
Spring FIFFRIEFE—FE, FATLZAWTERIH TR B, B a St HAR L
W5 Spring A&EE, HEHTATLIERBERIZH Spring #EALHIRE

—. Bfr

E E—FE AT I T Proxy. newProxylnstance fQERHRAE HH A3 5 L UL D
AT VEEA, XPULEC R Gt AT H € AL . XA ARZ O
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Prf 2] Spring o, FTFSLIL AOP H4), HITYRo) 5 2 AR] DL A AN R IR
77, BRI AR R e, EEssEME. R ILE g, PLEAFFANE
FARERERAE JDK A1 CGlib By .

AT AP ZOIhRERSEDUR, FATAT Lo # eIl r) o7 AT KA D)
T THREXS T3 B AT 248, (BARIX R —/ N P i The, s KAl ReLk
MR AL HEA S Spring 4G K7 A FMAEH] AOP, EARWT L 2 7
R, ABAEH] Eid il 2

I EATHR EARE T 5E L AOP LIRS Spring HEZRNEES, Rl
£ Spring HBCHE HIJ7 2 5E DI TH 1 #RATF

=. A

HSEAEA T AOP PO IIRESEIL G, X & DhAe RS RN E] Spring H i
A, RAEE IR, WG EA4fE%E BeanPostProcessor L&A
HFANR] Bean M4, DLRWMTALRE S IIY) AL £EL ATE MR
TEF N AR . AR BT R n R

r BeanPostProcessor
,\ it == beanFactory. getBeans0fType
E’ E EL:' e (AspectJExpressionPointcut

Advisor. class). values()

@ IR B iE UL ProxyFactory

Proxy TR ERE

Illﬁll
1HH

Rﬂ'% _ i MethodInterceptor i
ol I |
O wasie | ;
| FELALE |
E;( SERRSLER i MethodMatcher i
vy [ A

K HE

FRY

=8
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JU

N

ATEARUENREIEIREFR, 838 xml FEEMNRENRUHEVIEN— LR R
LBk, B ERZE| BeanPostProcessor fRfEAITTIA, EAXNKAIFHIF AT
U AEAS Bean SIRMITHIIRLBIFEN Bean IR BES. EXE
BREEST BeanPostProcessor SKILHTAYE OMSLINE, XA BB E KBS Y
IKER.

ERAENERENRARZIAEENTENER, IUKRNEEE THEMXT
FMEE, FAELRFRAXNEREFR, TEAE
AbstractAutowireCapableBeanFactory#createBean f4c5Eak Bean XF%RHIHIRT,
EETERE, FUEEZBERRRIENE., & Spring A9 BF3HLF createBean 1
doCreateBean £977;%#x %

XEBEREFEERRFEEEROERIIMR, RHE—L BeforeAdvice. AfterAdvice
FISCEL, LR AT IAEEAERTIE . Rtz ML BEFESRVIERIER
URFEZEFENEES, UERREFAEXBENREARXNOREL, RkBEFKNY]
HRS .

KHL

1. TRREHM

small-spring-step-12

L— cn.bugstack.springframework
— aop
| |— aspectj
| L— AspectJExpressionPointcut.java
| L— AspectJExpressionPointcutAdvisor.java
|— framework

— adapter
| L MethodBeforeAdviceInterceptor.java

|— autoproxy
| L— MethodBeforeAdviceInterceptor.java

|

|

|

|

| | AopProxy.java
| | cglib2AopProxy.java

| | JdkpynamicAopProxy.java

| | ProxyFactory.java

| L— ReflectiveMethodInvocation.java
— AdvisedSupport.java

— Advisor.java

— BeforeAdvice.java

— classFilter.java
176 / 260
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— MethodBeforeAdvice.java
— MethodMatcher.java

— Pointcut.java

— PointcutAdvisor.java

L— TargetSource.java

}— beans

— factory

— config

|— AutowireCapableBeanFactory.java

— BeanDefinition.java

|— BeanFactoryPostProcessor.java

|— BeanPostProcessor.java

|— BeanReference.java

|— ConfigurableBeanFactory.java

|— InstantiationAwareBeanPostProcessor.java

L SingletonBeanRegistry. java

|— support

|— AbstractAutowireCapableBeanFactory. java
|— AbstractBeanDefinitionReader.java

|— AbstractBeanFactory.java

|— BeanDefinitionReader.java

|— BeanDefinitionRegistry.java

|— CglibSubclassingInstantiationStrategy.java
|— DefaultListableBeanFactory.java

|— DefaultSingletonBeanRegistry.java

|— DisposableBeanAdapter.java

|— FactoryBeanRegistrySupport.java

|— InstantiationStrategy.java

L SimpleInstantiationStrategy.java

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
| |— support

| | L— XmlBeanDefinitionReader.java

| |— Aware.java

| |— BeanClasslLoaderAware.java

| |— BeanFactory.java

| |— BeanFactoryAware.java

| |— BeanNameAware. java

| |— ConfigurablelListableBeanFactory.java
| |— DisposableBean.java

| |— FactoryBean.java

| |— HierarchicalBeanFactory.java

| |— InitializingBean.java

| — ListableBeanFactory.java

|— BeansException.java

|— PropertyValue.java

TUE. DF. R, LB C Mt A SRR ATk
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| L PropertyValues.java
}— context

| |— event

| | — AbstractApplicationEventMulticaster.java
| | — ApplicationContextEvent.java

| | — ApplicationEventMulticaster.java

| | |— ContextClosedEvent.java

| | — ContextRefreshedEvent.java

| | L— sSimpleApplicationEventMulticaster.java

| |— support

| | — AbstractApplicationContext.java

| | — AbstractRefreshableApplicationContext.java
| | |— AbstractXmlApplicationContext.java

| | |— ApplicationContextAwareProcessor.java

| | L ClassPathXmlApplicationContext.java

| |— ApplicationContext.java

| |— ApplicationContextAware.java

| |— ApplicationEvent.java

| |— ApplicationEventPublisher.java

| |— ApplicationListener.java

| L ConfigurableApplicationContext.java

I— core.io

| |— ClassPathResource. java

| |— DefaultResourceloader.java

| |— FileSystemResource.java

| |— Resource.java

| |— ResourcelLoader.java

| L— UrlResource.java

L— utils

L— ClassUtils. java

L java
L— ¢n. bugstack.springframework.test

I— bean

| |— IUserService.java
| |— UserService.java
| L— UserserviceInterceptor.java

L— ApiTest.java

THREEE: A% [bugstack B ] , [IE: spring HF%, FREEHEIED
AOP ZIAAREEFEA B Bean FIZEM AR R, WK 13-2

TUE. DF. R, LB C Mt A SRR ATk

178 / 260



IMESF, {5 fustack, AKS: bugstack fiFHk

‘ostProcessor

~ postProcessBeforelnitialization(Object
bean, String beanName})

~ postProcessAfterlnitialization{Object
bean, String beanName)

TR

<<HE >

InstantiationAwareBeanPostProcess BeanFacto
or

~ setBeanFactory(BeanFactory ~ getAdvice()
~ beanFactory) 1}
postProcessBeforelnstantiation(Class<?> A f
beanClass, String beanName)

<<Bi[>>

PointcutAdvisor

+ getPointcut()
= - advice: MethodBeforeAdvice A

+ invoke{MethodInvocation Eris)
methodlnvocation) !

pressionPointcutAdvisor

-5 it 4

+ - pointcut: Aspect]ExpressionPointcut

- advice: Advice
beanClass, String beanName)

+ postProcessBeforelnitialization(Object
bean, String beanName)

+ postProcessAfterlnitialization{Object
bean, String beanName)

- expression: String

+ getPointcut()
+ getAdvice()

= - advisedSupport: AdvisedSupport

+ getProxy()
# createAopProxy()

& 13-2

o BANRXAREPTITUFET, 7EIU BeanPostProcessor #HLIM4RKAY
InstantiationAwareBeanPostProcessor 0O Jg, #7 —1THEIBRIBEEERNZE
DefaultAdvisorAutoProxyCreator, X PMEHI5L 2 H TAEEAN AOP RIZFAAE
Bean 4 dn EEAF A&,

o DefaultAdvisorAutoProxyCreator Sk F+=&i=s. RIE T F Pointcut 5 Advisor
HE 2RSS AspectlExpressionPointcutAdvisor, FREIRMUIE. =& EMEKL
o

e Spring A9 AOP 1 Advice Zl{k T BeforeAdvice. AfterAdvice.
AfterReturningAdvice. ThrowsAdvice, BBIEAIMAESNRK =G F BRI T
BeforeAdvice, X&) TJ IXFTHR Spring BYJRADHFITHMNFE MK .

2. TEX Advice F£#E 85

cn. bugstack. springframework. aop. BeforeAdvice
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public interface BeforeAdvice extends Advice {

chn. bugstack. springframework. aop. MethodBeforeAdvice

public interface MethodBeforeAdvice extends BeforeAdvice {

Vit
* Callback before a given method is invoked.
*
* @param method method being invoked
* @param args arguments to the method
* @param target target of the method invocation. May be <code>null</code>.

* @throws Throwable if this object wishes to abort the call.

i Any exception thrown will be returned to the caller if it'
s
i allowed by the method signature. Otherwise the exception
i will be wrapped as a runtime exception.
*/
void before(Method method, Object[] args, Object target) throws Throwable;
}

e £ Spring HEZEH, Advice #SRIBIL 7 EFEERS Methodinterceptor SEILAY. IR
2% Advice EMM—NFEERRAY5EEE, Before Advice. After advice &, FidE AT
MNBEBRALZRHRAENX T — MethodBeforeAdvice BIIEHAEX .

3. X Advisor J5[O)FE

cn. bugstack. springframework. aop. Advisor

public interface Advisor {

/**
* Return the advice part of this aspect. An advice may be an
* interceptor, a before advice, a throws advice, etc.
* @return the advice that should apply if the pointcut matches
* @see org.aopalliance.intercept.MethodInterceptor
* @see BeforeAdvice
*/
Advice getAdvice();
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cn. bugstack. springframework. aop. PointcutAdvisor

public interface PointcutAdvisor extends Advisor {

Pointcut getPointcut();

e Advisor &IE7Y Pointcut #1 Advice BF4H4&, Pointcut FF3KEX JoinPoint, T
Advice HRETF JoinPoint HiTH4RE.

ch. bugstack. springframework. aop. aspectj. AspectJExpressionPointcutAdv
isor

public class AspectJExpressionPointcutAdvisor implements PointcutAdvisor {

private AspectJExpressionPointcut pointcut;
private Advice advice;

private String expression;

public void setExpression(String expression){

this.expression = expression;

@Override
public Pointcut getPointcut() {
if (null == pointcut) {

pointcut = new AspectJExpressionPointcut(expression);

}

return pointcut;
}
@Override

public Advice getAdvice() {

return advice;

public void setAdvice(Advice advice){
this.advice = advice;
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e Aspect]ExpressionPointcutAdvisor I Y PointcutAdvisor ##0, EYIE
pointcut, $=HEJTE advice MEAMFEEFARBRE—E, XHERITIUE xml
MIECEEX— pointcutAdvisor VIEI=&# T .

4. TIEEEAR

cn. bugstack. springframework. aop. framework. adapter. MethodBeforeAdvice

Interceptor

public class MethodBeforeAdviceInterceptor implements MethodInterceptor {
private MethodBeforeAdvice advice;

public MethodBeforeAdviceInterceptor(MethodBeforeAdvice advice) {

this.advice = advice;

@0verride
public Object invoke(MethodInvocation methodInvocation) throws Throwable {
this.advice.before(methodInvocation.getMethod(), methodInvocation.getArgume
nts(), methodInvocation.getThis());

return methodInvocation.proceed();

¥
}

e MethodBeforeAdvicelnterceptor 3237 Methodinterceptor M, Z invoke 77
sk advice HEY before 773%, BEANNMSHES.

e TXA advice.before NIZEATHCEIH MethodBeforeAdvice 1# A fE#AIHE N &b
I8, AL o EFE LR Methodinterceptor SLFHIZE, B SLAIE T2 Biftsg it
E—1EH), RATYHEZEL T Spring FLFE

5. REBEI]

cn. bugstack. springframework. aop. framework. ProxyFactory

public class ProxyFactory {
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private AdvisedSupport advisedSupport;

public ProxyFactory(AdvisedSupport advisedSupport) {

this.advisedSupport = advisedSupport;

public Object getProxy() {

return createAopProxy().getProxy();

private AopProxy createAopProxy() {
if (advisedSupport.isProxyTargetClass()) {
return new Cglib2AopProxy(advisedSupport);

return new JdkDynamicAopProxy(advisedSupport);

o HILIMIEI FEMAMEXT DK F Cglib AmRMHREMEFE, ETHR
BT 3T MIRRAR AT RHTES.

6. B Bean £ BN EIREBAESE

cn. bugstack. springframework. aop. framework. autoproxy. Defaul tAdvisorAu

toProxyCreator

public class DefaultAdvisorAutoProxyCreator implements InstantiationAwareBeanPostPr

ocessor, BeanFactoryAware {
private DefaultListableBeanFactory beanFactory;

@Override
public void setBeanFactory(BeanFactory beanFactory) throws BeansException {

this.beanFactory = (DefaultListableBeanFactory) beanFactory;

@Override
public Object postProcessBeforeInstantiation(Class<?> beanClass, String beanNam

e) throws BeansException {

if (isInfrastructureClass(beanClass)) return null;
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Collection<AspectJExpressionPointcutAdvisor> advisors = beanFactory.getBean

sOfType(AspectIExpressionPointcutAdvisor.class).values();

for (AspectJExpressionPointcutAdvisor advisor : advisors) {
ClassFilter classFilter = advisor.getPointcut().getClassFilter();

if (!classFilter.matches(beanClass)) continue;
AdvisedSupport advisedSupport = new AdvisedSupport();
TargetSource targetSource = null;

try {
targetSource = new TargetSource(beanClass.getDeclaredConstructor().

newInstance());

ce());

))s

} catch (Exception e) {
e.printStackTrace();

}

advisedSupport.setTargetSource(targetSource);

advisedSupport.setMethodInterceptor((MethodInterceptor) advisor.getAdvi
advisedSupport.setMethodMatcher(advisor.getPointcut().getMethodMatcher(
advisedSupport.setProxyTargetClass(false);

return new ProxyFactory(advisedSupport).getProxy();

return null;

XA~ DefaultAdvisorAutoProxyCreator £ F BRLLIMAETF
postProcessBeforelnstantiation 7375, MiBIid beanFactory.getBeansOfType 3k
BX AspectJExpressionPointcutAdvisor FFa.

ELY advisors IAEET] DR AMERNEY Aspect)ExpressionPointcutAdvisor EFEXT
NHMEMER, 84 BiRXR. #85%. Ricss, FREREXNRET,
LM EATTRBEIAIX ) Bean MERIME—NELBEVIEIFANNRT, HiF
A7 EMME, NWswiaFiEs, LEAATENER.
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. A

1. BREER

public class UserService implements IUserService {

public String queryUserInfo() {
try {
Thread.sleep(new Random(1).nextInt(100));
} catch (InterruptedException e) {
e.printStackTrace();
}

return "/NMEEF, 100001, EIJ";

public String register(String userName) {

try {
Thread.sleep(new Random(1).nextInt(100));

} catch (InterruptedException e) {
e.printStackTrace();

}

return "VEMA . " + userName + " success! ";

e 7 UserService HIEET 2 NAREAE, BIMRED PUEIIFAIZERIMNNIR . &
EERMNOMRIERE, SEXNENFTERNFMOTEENIE, TR TR .

N [ :
2. BEXEBTE
public class UserServiceBeforeAdvice implements MethodBeforeAdvice {
@Override

public void before(Method method, Object[] args, Object target) throws Throwabl

e {
System.out.println("4“#/5i%: " + method.getName());
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o SE—EFHEEIAMALL, BANAEZLI Methodinterceptor #H, M2k
I MethodBeforeAdvice IRGEF=%k. EXDTTERBATET INREE AN — L5
B, MBZEF4AT EH MethodAfterAdvice ] [UFANEQ—RLH.

3. springxml Bc& AOP

<beans>

<bean id="userService" class="cn.bugstack.springframework.test.bean.UserService

"/

<bean class="cn.bugstack.springframework.aop.framework.autoproxy.DefaultAdvisor

AutoProxyCreator"/>

<bean id="beforeAdvice" class="cn.bugstack.springframework.test.bean.UserServic

eBeforeAdvice"/>

<bean id="methodInterceptor" class="cn.bugstack.springframework.aop.framework.a
dapter.MethodBeforeAdviceInterceptor">
<property name="advice" ref="beforeAdvice"/>

</bean>

<bean id="pointcutAdvisor" class="cn.bugstack.springframework.aop.aspectj.Aspec
tJExpressionPointcutAdvisor">
<property name="expression" value="execution(* cn.bugstack.springframework.
test.bean.IUserService.*(..))"/>
<property name="advice" ref="methodInterceptor"/>

</bean>

</beans>

o XEIFEFEMA AOP U UMER Spring F—+F, BEE xml FECERIT . EAHA
EZIE AOP HINEERIEE] Bean MAGRBHEELT, MRIIMEEEIIEEHSHE
AL,

4. BT

@Test
public void test_aop() {

ClassPathXmlApplicationContext applicationContext = new ClassPathXmlApplication
Context("classpath:spring.xml");

IUserService userService = applicationContext.getBean("userService", IUserServi
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ce.class);

System.out.println( {454 " + userService.queryUserInfo());

o HEHEITMAFRAFTERBIEEKEMER Bean XRENT, FNiLiX/EHEINRLK
PIEFEE T, BAETLREBRENMEXNKARESN R EEmANIERET .

18 public void test_aop() {
ClassPath¥mlApplicationContext applicationContext = new ClassPathimlApplicationContext( configlocations: “classpath

IUserService userService = applicationContext. getBean( name: “userService”, IUserService.class): userService:

o c ” . c oy -
1 @ System. out. println ("WFEER: © + userService. queryUserInfo()); wuserService:

ApiTest © test aop() \

= Nividied
Variables \
™
Y + this = {cn.bugstack.springframework test.ApiTest@1505)
- appllcatlonContext = {cn.bugs acci”ug ramework.context.support.ClassPathXmlApplicationContext@1506)

userService £ [com.sun 07) rcn bugstack. sprlngframeworktest bean. UserSemce@AidlcODdD

fh= :cl*.:ugf'.ac4‘5c’il*g"’ame-".'c’{.ac:"’ amework.JdkDynamicAopProxy@1529)
P4 777: queryUserInfo
MASER: /MEFE, 100001, Y

Process finished with exit code ©

o RBITMALERTINEE, BRMNELZILEBFEENT, UAFEBCFaEY]
H. EHAERERNS. BELTHES, XPMHER IUserService FiE— T
X15

o AZETXI AOP DREAINEGII FERIELFIBCEET MK ATEEE,
% Spring B9 xml BCE T, UM AFTEBCTFHIRIET ., BAXEF—NFERFE
BHFIRA, SELHENMNINEEMNIS Spring B Bean £ FHLE SR, KE
5 AZIE) BeanPostProcessor, EAE T IR Bean WRIMITHIIRHTTEZ
B, ATFESGENELAEIL Bean MEMYT RA, FAUERIBmTINAIEECH AOP
RIEXFRIBET .

. —/\IJJ“”E’]?Lf)bﬁﬁ@?ﬁ?'bﬁﬁﬁj\ HEE . SEERBY, ATXEZXBRTIMNS
T, WHEEEEEOME, HARXRMYRK, IMHATHE, REWAHTENR
RO, THRENY RENATIREE, SUREBNABERGHNFALNER,

it BRI IEA B,
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BEIEASKIE AOP 5 Spring IFMBH A ZEELRMN, BEXREE—
L BASFEETNERDTBENEE, SREARMERE. BE5ARES
MYIEE. AW ITNEERER Java FH—L5HE, SREAELFEAN
Spring H#FTEREASKII, BUAEEAXLEDRE NN RS IBESMER,
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¥ 14 FE. H3iHEHM Bean X REM

—. ffLfEA
RS, BB AR T

PRee iid 618 Au 11 152 RN KA R84 2 R 2% (108 4% B L Bk

My ? YROT R E T A DI B w2 B A 3 R R /E SRS 2 A3 IRt
THEMPFREKRERE R T, KRR MRS Z B LR A
Wi 57 2] FoeJm A4 A BERE I AR ISR DL, R KRS s ] Rt g 5
T, BFEHAOEG ) HX-BERGE . B, BuE. FEL BORL SR.
oo PRSP AR ROk, WRAEZ E R 3 RNE, siERAM 1
Ko A IMEZ SR ARSI AWE, TESNER 1, RJa BT R AFEI
BAEWe? W FRHFRERS it EFEHBEN L !

PLERRZEAG T, KRR IF A AR 280, PFH 2T AL 1M
[l A E B A AR RS 7 BT R A A e —#E, A R ARIE IR R4 RS 32 4 S
DR T8 ARSI A O AL A A e, /5 R AR AR 2 AR 0K,
B B ik, HAEEr B SRR D &R ITFUIRE, FRiEH R 10
ok, BZ VRUAT, FERNRNBT, #agmiR I iR E TR 2 .

FITBL, W SR BATREAE SE e H RIS O T, AR Ay R AT ReiuRe g . AR
Wi BzRSS . ARIXAE Spring FIKRESEH 2 A PRI, IXAHESRI¥E A A H]
REBERVE BT Be i R (7 VR R 2 ATT I, T BATU R Bef B b i 8, A
FE AP I BT AN S B

—. Bfr

HERAZTRINCLIKT 10C F AP ¥ LN EH L LMK T
RAAEATH FiEA SRR Spring fA, FHE—A—NE spring. xml
FEATICE . X5 SEBRE) B ETE B Spring MEALIL AR ZR], X Ff
ZERF SR RAERR O TR 2 R IE TR DRI E T, (53 A ) A
H.
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RE P s WA ERREREH . SRR IERH TS, M
AT B bRt & 1E H AT % 04 BT B aE e, RS L
P WA SEEL, AR A2 B S S TR AR SC BT AR, Bk
TITEST o

=. A%

HARNEEE, N T LAHE L Bean X RIIECE, 1L%EAS Bean X R HIVFM
#2 BRI, BABEAFEN TR AN XML @G
B ATFEART) Bean X GMGEMIRIL . 95 Class X A H Bean y3 M2
AER, HPFFEMMEE . FENE Bean X R WAL FZMFTTRISHET,
A DLSEI IS B E SO IC B AR BT IE OL T, e Bean X RV
Mo BRI AR o — N E R S AR B PR FR AL e A] BAIE
${token} £5 Bean XfRIEAN#HELEMEE, WA M RETEH
BeanFactoryPostProcessor, K N R LI FEPTH K] BeanDefinition HNER
SERJE, SEFIML Bean YR ET, RAPHUED BeanDefinition BIERIHLEI 1
LR WA RN T JREAC RN RS & 2 H S Bl B A B . BRI 45
(S INNESE

b REH S ) R

Al EERm

F/é/’\% L M » BeanFactoryPostProcessor

mE SRR E

454 bean WA W], A R AR TR E MR, FRBUERRIHEE R
ZH 25 R BeanDefinition JEM B 287 .

1E XmlBeanDefinitionReader Hf##T<context: component-scan />Fp%E, FHHR
1% BeanDef inition SRV 217445 AR 4E
ClassPathBeanDefinitionScanner#tdoScan #5ZI .
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o BXPEEFMIFERABAINT BESCERENZE, & xml ingiod 2 FIRECEERNE
B, %% BeanDefinition EfftZEI Spring BFa¥H.

e FFFSHAZE| <context:component-scan /> BEBEKREZHFE
XmiBeanDefinitionReader fEATFHMABRN FIIE, X EFIUIES EIIEXTEHTFTHE
K IEEEE

o EREXEEET &% T BeanFactoryPostProcessor fyfFEM, BARNF
BN S FFECEE SHIMNE, PTIAFEFEAZE| BeanFactoryPostProcessor 7E
FrB ) BeanDefinition ANESEALE, LfIL Bean SHRZHI, BN
BeanDefinition BIBMIE R . X—FHHILH 12 /5 L FEHK F L (0 150 B F),#
RS

M. X3

1. TS

small-spring-step-13

L— cn.bugstack.springframework
— aop
|— aspectj
| L— AspectJExpressionPointcut.java
| L— AspectJExpressionPointcutAdvisor.java
|— framework
| — adapter
| | L MethodBeforeAdviceInterceptor.java
| |— autoproxy
| | L MethodBeforeAdviceInterceptor.java
| | AopProxy.java
| | cglib2AopProxy.7java
| | JdkpynamicAopProxy.java
| | ProxyFactory.java
| L— ReflectiveMethodInvocation.java
— AdvisedSupport.java
— Advisor.java
— BeforeAdvice.java
— classFilter.java
— MethodBeforeAdvice.java
— MethodMatcher.java
— Pointcut.java
— PointcutAdvisor.java
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L— TargetSource.java

beans
— factory

— config

|— AutowireCapableBeanFactory.java

— BeanDefinition.java

|— BeanFactoryPostProcessor.java

|— BeanPostProcessor.java

— BeanReference.java

|— ConfigurableBeanFactory.java

— InstantiationAwareBeanPostProcessor.java

L— singletonBeanRegistry.java

|— support

|— AbstractAutowireCapableBeanFactory. java
|— AbstractBeanDefinitionReader.java

|— AbstractBeanFactory.java

|— BeanDefinitionReader.java

|— BeanDefinitionRegistry.java

|— CglibSubclassingInstantiationStrategy.java
|— DefaultListableBeanFactory.java

|— DefaultSingletonBeanRegistry.java

|— DisposableBeanAdapter. java

|— FactoryBeanRegistrySupport.java

|— InstantiationStrategy.java

L SimpleInstantiationStrategy.java

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
| |— support

| | L— XmlBeanDefinitionReader.java

| |— Aware.java

| |— BeanClasslLoaderAware.java

| |— BeanFactory.java

| |— BeanFactoryAware.java

| |— BeanNameAware. java

| |— ConfigurablelListableBeanFactory.java
| |— DisposableBean.java

| |— FactoryBean.java

| |— HierarchicalBeanFactory.java

| |— InitializingBean.java

| |— ListableBeanFactory.java

| — PropertyPlaceholderConfigurer.java
|— BeansException.java

|— PropertyValue.java

— PropertyValues.java

context

|— annotation

TUE. DF. R, LB C Mt A SRR ATk
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— ClassPathBeanDefinitionScanner.java

f—— ClassPathScanningCandidateComponentProvider. java
L— Scope.java

event

f—— AbstractApplicationEventMulticaster.java
f—— ApplicationContextEvent.java

f—— ApplicationEventMulticaster.java

f—— ContextClosedEvent.java

— ContextRefreshedEvent.java

L— SimpleApplicationEventMulticaster.java
support

f—— AbstractApplicationContext.java

F—— AbstractRefreshableApplicationContext. java
F—— AbstractXmlApplicationContext. java

F—— ApplicationContextAwareProcessor.java

e

L ClassPathXmlApplicationContext.java
F—— ApplicationContext.java

F—— ApplicationContextAware.java

F—— ApplicationEvent.java

F—— ApplicationEventPublisher.java

F—— ApplicationListener.java

L ConfigurableApplicationContext.java
core.io

F—— ClassPathResource. java

F—— DefaultResourceloader.java

F—— FileSystemResource.java

F—— Resource.java

F—— ResourcelLoader.java

— UrlResource.java

stereotype

— Component. java

IR B EREEEURR R R B R ER R R R R R AR

utils

— ClassUtils.java

L java
L— cn.bugstack.springframework.test

F—— bean

| F—— IUserService.java
| L— Userservice.java

L— ApiTest.java

THREEE: A% [bugstack B ] , [IE. Spring HF%, FREGEHEIED
1E Bean B4 i #A 7 B 20N #c B 6573 M Bean X S AN & 4 A7 #7458 1 1 2ok
#, Wk 14-2

193 / 260
TE. DE. K, LB Mt A#BER AR



IMESF, {5 fustack, AKS: bugstack fiFHk

XmlBeanDefinitionReader

# doLoadBeanDefinitions(InputStream
inputStream)

|

|

|
&

ClassPathScanningCandidateCompone

ntProvider

+ findCandidateComponents(String
basePackage)

ClassPathBeanDefinitionScanner

- registry: BeanDefinitionRegistry

+ doScan(String... basePackages)

- resolveBeanScope(BeanDefinition
beanDefinition)

- determineBeanName(BeanDefinition
beanDefinition)

&l 14-2

<< H>>

BeanFactoryPostProcessor

~

postProcessBeanFactory(ConfigurableList
ableBeanFactory beanFactory)

4
528l
|

PropertyPlaceholderConfigurer

+
postProcessBeanFactory(ConfigurableList
ableBeanFactory beanFactory)

~value(): String

~value(): String

o EBNERMAXREMEKE, HILIPERNABZHAZ, TEBFEMNHE xml #TX
XmilBeanDefinitionReader Xf ClassPathBeanDefinitionScanner#doScan HI{E .

o £ doScan FIEFAIBFIEIEERETRINT EMANE, IFBEXNER: &
. EFRSEES, #178I& BeanDefinition ¥ AF Bean XH&ETMIRIE.

e PropertyPlaceholderConfigurer BEIE FXG—HREMMNAR, FESIEXHRHA

&, R UETE LFER SN E LR

REBFINE Bean WHFHST

EXHENEMRER.

2. B SATECE

cn. bugstack. springframework. beans. factory. PropertyPlaceholderConfigu

rer
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public class PropertyPlaceholderConfigurer implements BeanFactoryPostProcessor {

/**
* Default placeholder prefix: {@value}
*/
public static final String DEFAULT_PLACEHOLDER_PREFIX = "${";
/**
* Default placeholder suffix: {@value}
*/
public static final String DEFAULT_PLACEHOLDER_SUFFIX = "}";

private String location;

@Override
public void postProcessBeanFactory(ConfigurableListableBeanFactory beanFactory)
throws BeansException {
// EE A
try {
DefaultResourcelLoader resourcelLoader = new DefaultResourcelLoader();
Resource resource = resourcelLoader.getResource(location);
Properties properties = new Properties();

properties.load(resource.getInputStream());

String[] beanDefinitionNames = beanFactory.getBeanDefinitionNames();
for (String beanName : beanDefinitionNames) {
BeanDefinition beanDefinition = beanFactory.getBeanDefinition(beanN

ame);

PropertyValues propertyValues = beanDefinition.getPropertyValues();
for (PropertyValue propertyValue : propertyValues.getPropertyValues
O {

Object value = propertyValue.getValue();

if (!(value instanceof String)) continue;

String strval = (String) value;

StringBuilder buffer = new StringBuilder(strval);

int startIdx = strVal.indexOf(DEFAULT_PLACEHOLDER_PREFIX);

int stopIdx = strVal.indexOf(DEFAULT_PLACEHOLDER_SUFFIX);

if (startIdx != -1 && stopIdx != -1 && startIdx < stopIdx) {

String propKey = strVal.substring(startIdx + 2, stopIdx);

String propVal properties.getProperty(propKey);
buffer.replace(startIdx, stopIdx + 1, propVal);
propertyValues.addPropertyValue(new PropertyValue(propertyV

alue.getName(), buffer.toString()));
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}
} catch (IOException e) {

throw new BeansException("Could not load properties", e);

public void setLocation(String location) {

this.location = location;

e {K#iT BeanFactoryPostProcessor #£ Bean 4 #7EHAMEM, TII# Bean X%
Bz El, HEBMER. ATPUXERIILIN BeanFactoryPostProcessor ##
A, SEAXNEE XN INEER S TP ERME X HEMNEE.

o XHMUMNERBREMEEFEENESIBHRERT
buffer.replace(startIdx, stopIdx + 1, propVal);
propertyValues.addPropertyValue

3. EXFEE TR

cn. bugstack. springframework. context. annotation. Scope

@Target({ElementType.TYPE, ElementType.METHOD})
@Retention(RetentionPolicy.RUNTIME)
@Documented

public @interface Scope {

String value() default "singleton";

o RATEERMRENBEEXCIH NEBLEE Bean MWEITMHNAE, ZZ Bean
NROERE . AT —REEHE AL singleton

ch. bugstack. springframework. stereotype. Component

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

public @interface Component {

196 / 260
TE. DE. K, LB Mt A#BER AR



IMEET, 15 fustack, AKXS: bugstack Hiflt%

String value() default "";

e Component BENMCEBAREIEERERT, AFEEZ Class KL/, Kitb=sb
% F Service. Controller, NI BEMNAEFREARA—, XEHRRRT—
Component BT],

4. WNEITRITHEE

ch. bugstack. springframework. context. annotation. ClassPathScanningCand

idateComponentProvider

public class ClassPathScanningCandidateComponentProvider {

public Set<BeanDefinition> findCandidateComponents(String basePackage) {
Set<BeanDefinition> candidates = new LinkedHashSet<>();
Set<Class<?>> classes = ClassUtil.scanPackageByAnnotation(basePackage, Comp
onent.class);
for (Class<?> clazz : classes) {
candidates.add(new BeanDefinition(clazz));

}

return candidates;

o XEXERHE—ATUBIRERRZ
basePackage=cn.bugstack.springframework.test.bean, @
classes 52T A% findCandidateComponents, BiTiXN77E%E o I3 E
FrE @Component ¥ f#A Bean JH 7T .

cn. bugstack. springframework. context. annotation. ClassPathBeanDefiniti

onScanner

public class ClassPathBeanDefinitionScanner extends ClassPathScanningCandidateCompo

nentProvider {
private BeanDefinitionRegistry registry;

public ClassPathBeanDefinitionScanner(BeanDefinitionRegistry registry) {

this.registry = registry;
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public void doScan(String... basePackages) {
for (String basePackage : basePackages) {
Set<BeanDefinition> candidates = findCandidateComponents(basePackage);

for (BeanDefinition beanDefinition : candidates) {

String beanScope = resolveBeanScope(beanDefinition);

if (Strutil.isNotEmpty(beanScope)) {
beanDefinition.setScope(beanScope);

}

registry.registerBeanDefinition(determineBeanName(beanDefinition),

beanDefinition);

}

private String resolveBeanScope(BeanDefinition beanDefinition) {
Class<?> beanClass = beanDefinition.getBeanClass();
Scope scope = beanClass.getAnnotation(Scope.class);
if (null != scope) return scope.value();

return StrUtil.EMPTY;

private String determineBeanName(BeanDefinition beanDefinition) {
Class<?> beanClass = beanDefinition.getBeanClass();
Component component = beanClass.getAnnotation(Component.class);
String value = component.value();
if (Strutil.isEmpty(value)) {
value = Strutil.lowerFirst(beanClass.getSimpleName());

}

return value;

e ClassPathBeanDefinitionScanner Z%4k&H
ClassPathScanningCandidateComponentProvider F9EAIT# OB, 7
doScan HBERTHREBEHBNREEE, EFERR Bean HNEAEMAKSR, m
RARBEXRZEABEILEFIRE.
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5. fEAT xml RIEREE

ch. bugstack. springframework. beans. factory. xml. XmlBeanDefinitionReade

r

public class XmlBeanDefinitionReader extends AbstractBeanDefinitionReader {

protected void doLoadBeanDefinitions(InputStream inputStream) throws ClassNotFo
undException, DocumentException {
SAXReader reader = new SAXReader();
Document document = reader.read(inputStream);

Element root = document.getRootElement();

Element componentScan = root.element("component-scan");
if (null != componentScan) {
String scanPath = componentScan.attributeValue("base-package");
if (Strutil.isEmpty(scanPath)) {
throw new BeansException("The value of base-
package attribute can not be empty or null");

}

scanPackage(scanPath);

getRegistry().registerBeanDefinition(beanName, beanDefinition);

private void scanPackage(String scanPath) {
String[] basePackages = StruUtil.splitToArray(scanPath, ',");
ClassPathBeanDefinitionScanner scanner = new ClassPathBeanDefinitionScanner

(getRegistry());
scanner.doScan(basePackages);

e XTF XmiBeanDefinitionReader T EZEMBEEXHE, AEFIENEEXE
EEM component-scan, fBAT/EIEMA scanPackage 73k, HLHmhEHAE
ClassPathBeanDefinitionScanner#doScan IhgE.
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o FIMNXEBBEIFE, A7 ITUAEMMBAMEN xml, XmiBeanDefinitionReader

ELEEHA domd] BARFETEITLIE,

B, AW

1. FhEE

@Component ("userService")

public class UserService implements IUserService {

private String token;

public String queryUserInfo() {
try {
Thread.sleep(new Random(1).nextInt(100));
} catch (InterruptedException e) {
e.printStackTrace();
}

return "/METF, 100001, FII";

public String register(String userName) {
try {
Thread.sleep(new Random(1).nextInt(100));
} catch (InterruptedException e) {
e.printStackTrace();

ki

return "VEMA . " + userName + " success! ";
)y
@Override

public String toString() {

return "UserService#token = { " + token + " }";

public String getToken() {

return token;

public void setToken(String token) {

this.token = token;

TUE. DF. R, LB C Mt A SRR ATk
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e %5 UserService EARM—MNEEXEM @Component("userService") f1—
MEMELR String token, XZEA7T 43K BHEEMN S AFREM.

2. B E S

token=RejD1I78hu2230p0983Ds

o XEEE— token MEMER ATEY AT NHTHRR

3. spring.xml| FCEXT5

spring—property. xml

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

http://www.springframework.org/schema/context">

<bean class="cn.bugstack.springframework.beans.factory.PropertyPlaceholderConfi

gurer">

<property name="location" value="classpath:token.properties"/>

</bean>

<bean id="userService" class="cn.bugstack.springframework.test.bean.UserService

<property name="token" value="${token}"/>

</bean>

</beans>

e Ji#% classpath:token.properties & HMFEME ${token}

spring—-scan. xml

<?xml version="1.0" encoding="UTF-8"?>
<beans xmlns="http://www.springframework.org/schema/beans"
xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
201/ 260
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xmlns:context="http://www.springframework.org/schema/context"
xsi:schemaLocation="http://www.springframework.org/schema/beans
http://www.springframework.org/schema/beans/spring-beans.xsd

http://www.springframework.org/schema/context">
<context:component-scan base-package="cn.bugstack.springframework.test.bean"/>

</beans>

e Jfn component-scan B, ®ESBHABRIKERE

4. BTG RFF)

@Test
public void test_property() {

ClassPathXmlApplicationContext applicationContext = new ClassPathXmlApplication
Context("classpath:spring-property.xml");

IUserService userService = applicationContext.getBean("userService", IUserServi
ce.class);

System.out.println("llig54: " + userService);

WS R

MR 45 UserService#token = { RejD1I78hu2230p0983Ds }

Process finished with exit code ©

o BITMIRERTINEE] UserService Y token BHELZ BT HMUTHNAREE
HEREXHER token.properties WEMET .

5. BTN (B 13HE)

@Test
public void test_scan() {

ClassPathXmlApplicationContext applicationContext = new ClassPathXmlApplication
Context("classpath:spring-scan.xml");

IUserService userService = applicationContext.getBean("userService", IUserServi
ce.class);

System.out.println("MliA454: " + userService.queryUserInfo());

WAL R
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WRgE R MR, 100001, R
Process finished with exit code ©

o BUEX/MWIRKERTINEHR, WAEFTBROTRF UL Class 7 EMTRL
Bean &7,

7(\ I%g:lgl:

o BUERMARTIIITNEBLR BRNMERIEALEZRERT, WMEAE
IOC #1 AOP #wUHIEAL ERAETNEE. XEMENINEHLRAETE Bean M4
WA, LB ERAOEKERS.

o HERAMTMISCILE Spring MIETIIRER, WA RUEBCHFFEEM Spring M9—
EEIhREAARASER, LIt Spring RMETINSYIHREIERN, LELREAR
HECEN, XENBRRANTREMOCSER, BHFEFER,

o THRALNBRXLEXTLANABRMMARRILRE, TU—KRSFRAELE
R, EIE—ERERARENNAEXIE ALFERmEEBAEERT .

203/ 260

TUE. DF. R, LB C Mt A SRR ATk



IMEET, 15 fustack, AKXS: bugstack Hiflt%

% 16 B: @FEHEANREER

—. 2B 5 H
SR, R M A 0 IR T |

VSRR ? I A (Fibonacet) ORI ? S: UL AR EA
VRN B VTR S AR T ARG | AR, BT R — R R DL
TARES, HCANRSEBLIAGE e Sh  RTE A L 1 SEERIA, 3:
SO R B L RO 60 S T2 B (PR
KRBT | I T SR A A 5.

B 1 B DT G Y =4 i LA TARSNREFE R, 38 — B0 B AR IE SR AR
HIIRDAR . GICHTLEMEEE, BP0 ! XFEIRERESHIE I RA T
FSCHLEHRELEACRS A DURREM , IR ZE AP HINE? HsiX— R B SR B 5E K,
SR RMESA MR 2, IXFEARBO ORI R G4 AR RS A 4
1, BRENON SRR R 5

—. Bf

FEHTT 10C. AOP P RIZCINRERRISCHE TR, e LUEH Bean X RIVE
WPFIZREL, AN X FE )48 FH 7 e AR 2 IR KA R . BIfE B —5&
TR TFEFIEE Bean X R F| spring.xml XA, SCARTBLEZIH
R A VM @Component N R 58 H AN ARELANE M B Spring 4R IIERIE .

MBAAE BB EE N Bean XRS5, #t7E ZAEFERAE L E S is
property name="token" HCE J&MEH Bean #AE, WECARTPAEIEN . Xk
BIAMEH Spring HEZEH @Autowired. @value VEME—HE, TERIRATXS &I
0T RN

= A%

HMIBAAESE K Bean X RAGIEALTIRE )5, Ja SERESR NI DAl 2 Bl 5t E
Bean HJZEan IIHEATHY, EEWMEEL Bean HIE X

204 / 260
TE. DE. K, LB Mt A#BER AR



INMESF, #{5: fustack, AR5 bugstack HiEHk

BeanFactoryPostProcessor, At Bean HJJE{4:%FH % BeanPostProcessor,
SEAE ) JE R E N %5 [ 4% K BeanPostProcessor FEALHIIEEO, KIAIXEE
A feidId instanceof FIWrH BEAFRICHEREEL . PR T Bean SFEEMIHE
B, PAKIEWT Aware. 3RHU BeanFactory, #{ii#fE Bean HZEdrJH3HH 5¢
o WARANE T EER Bean X R HJVEANEHE, W2 H 3
BeanPostProcessor KIERIEHR B Bean | I, 0¥ BeanPostProcessor
BrUg e . BRI E anT E:

E&} Beani &

|
- \ o |
- : IMEACE, SR
E/’ Bii=a token.properties |
: L RIEXTR
5{7]'% — EEEEZH » @Value . AbstractBeanFactory|
ollfE z
g AkEER
B TR
& TEALUR
g VR A
=
g @Autowired &
8 B g
1 it B “
53 BEHU %
e WEN R
g

ZMIEBEHPAEN, BEERMIAN. WFIEIN, UFEEENREH
applyPropertyValues HZEZHl , EEMEEEAE PropertyValues A%
EHE, XI—PHRERSTE2MAT DIBIE springxml EEEBMHAITRE.
MEBMAERY, FSERB T Bean WRNEXTEMHNEE 7 F@OAE,
field.getAnnotation(Value.class); RAXELFENEMIFER L1E
NWEERFER. XEF—HK , BHILEESEZFZERTT
BeanfFactoryPostProcessor HISEHIZE PropertyPlaceholderConfigurer, #E1ES N £/
AbstractBeanFactory 9 embeddedValueResolvers & &, XIS BEF B B 7 H
FIAH beanFactory FEKIENHIE M 1E
EH—IEXT @Autowired WFHRAIPEN, ELX—PMHBEMHIANE—X
BENFXEREFKEL beanFactory.getBean(fieldType), HfhstEEH
LE—RT
LATBEREMHIREE] PropertyValues SERAE, BETREE T IR T—
T, BHER, MUNMESERN—RBEINEENNREZEIEM L, WK
W7 BaFEANINEE.
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M., X3

1. TIR%H

small-spring-step-14

L— cn.bugstack.springframework
[— aop
— aspectj
| L— AspectJExpressionPointcut.java
| L— AspectJExpressionPointcutAdvisor.java
|— framework

— adapter
| L— MethodBeforeAdviceInterceptor.java

|

|

|

|
|

.

| | }— autoproxy

| | | ' MethodBeforeAdviceInterceptor.java
| | }— AopProxy.java

| | | cglib2AopProxy.java

| | }— JdkDynamicAopProxy.java

| | }— ProxyFactory.java

| | L— ReflectiveMethodInvocation.java

| | AdvisedSupport.java

| | Advisor.java

|  |— BeforeAdvice.java

| | classFilter.java

|  |— MethodBeforeAdvice.java

|  |— MethodMatcher.java

|  |— Pointcut.java

|  |— PointcutAdvisor.java

| L— TargetSource.java

— beans

— factory

— annotation

| | Autowired.java

| | AutowiredAnnotationBeanPostProcessor.java
| | Qualifier.java

| L— value.java

— config
|
|

|— AutowireCapableBeanFactory.java

[— BeanDefinition.java
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|— BeanFactoryPostProcessor.java

|— BeanPostProcessor.java

— BeanReference.java

|— ConfigurableBeanFactory.java

— InstantiationAwareBeanPostProcessor.java

L— sSingletonBeanRegistry.java

|— support

|— AbstractAutowireCapableBeanFactory.java
— AbstractBeanDefinitionReader.java

|— AbstractBeanFactory.java

— BeanDefinitionReader.java

|— BeanDefinitionRegistry.java

|— CglibSubclassingInstantiationStrategy.java
|— DefaultListableBeanFactory.java

|— DefaultSingletonBeanRegistry.java

|— DisposableBeanAdapter. java

|— FactoryBeanRegistrySupport.java

|— InstantiationStrategy.java

L SimpleInstantiationStrategy.java

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
| |— support

| | L— xmlBeanDefinitionReader.java

| |— Aware.java

| |— BeanClasslLoaderAware.java

| |— BeanFactory.java

| |— BeanFactoryAware.java

| |— BeanNameAware. java

| |— ConfigurablelListableBeanFactory.java
| |— DisposableBean.java

| |— FactoryBean.java

| |— HierarchicalBeanFactory.java

| |— InitializingBean.java

| |— ListableBeanFactory.java

| — PropertyPlaceholderConfigurer.java
|— BeansException.java

|— PropertyValue.java

— PropertyValues.java

context

|— annotation

| |— ClassPathBeanDefinitionScanner.java
| |— ClassPathScanningCandidateComponentProvider.java
| L— scope.java

|— event

| |— AbstractApplicationEventMulticaster.java

| |— ApplicationContextEvent.java
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| |— ApplicationEventMulticaster.java

| |— ContextClosedEvent.java

| — ContextRefreshedEvent.java

| L— SimpleApplicationEventMulticaster.java
|— support

| |— AbstractApplicationContext.java

| |— AbstractRefreshableApplicationContext. java
| |— AbstractXmlApplicationContext.java

| |— ApplicationContextAwareProcessor.java
| L— ClassPathXmlApplicationContext.java
|— ApplicationContext.java

|— ApplicationContextAware. java

|— ApplicationEvent.java

|— ApplicationEventPublisher.java

|— ApplicationListener.java

L ConfigurableApplicationContext.java

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
I— core.io
| |— ClassPathResource. java
| |— DefaultResourceloader.java
| |— FileSystemResource.java
| |— Resource.java
| |— ResourcelLoader.java
| L— UrlResource.java
I— stereotype
| L— component.java
L— utils
|— ClassUtils.java

— StringValueResolver.java

L java
L— ¢n. bugstack.springframework.test

I— bean

| |— IUserService.java
| L— Userservice.java

L— ApiTest.java

THREEE: A% [bugstack B ] , [E. spring HF%, FREEHEIED
EZHEAHEN S A B AR R IF2E K ER, K 15-2

TUE. DF. R, LB C Mt A SRR ATk
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<<fZ | 1>>

InstantiationAwareBeanPostProcessor

+ postProcessBeforelnstantiation(Class<?>
beanClass, String heanName)

+
postProcessPropertyValues(PropertyValues
pvs, Object bean, String beanName)

4

I
bai)
I
I

AutowiredAnnotationBeanPostProcesso

r

- beanFactory:
ConfigurableListableBeanFactory

4
postProcessPropertyValues(PropertyValues
pvs, Object bean, String beanName)

A

=i

AbstractAutowireCapableBeanFactory

- instantiationStrategy:
InstantiationStrategy

# createBean(String beanName,
BeanDefinition beanDefinition, Object(]
args)

#
applyBeanPostProcessorsBefareApplyingPro
pertyValues(String beanName, Object bean,
BeanDefinition beanDefinition)

KEE, SRR

AbstractBeanFactory

- embeddedValueResolvers:
List<StringValueResolver>

— Rk
+

addEmbeddedValueResolver(StringValueRes
olver valueResolver)

+ String resolveEmbeddedValue(String
value)

@Autowired

@Qualifier

-value(): String

-value(): String

<<fEO>>

StringValueResolver

~ resolveStringValue(String strVal)

!

!

oI i

PlaceholderResolvingStringValueRe

solver

- properties: Properties

+ resolveStringValue(String strVal)

A

|
|
|
|
|
|
R

AbstractApplicationC

. SmEft——

+ refresh()
- invokeBeanFactoryPostProcessors

15-2

EENEER D IELZSSIE D InstantiationAwareBeanPostProcessor A9
AutowiredAnnotationBeanPostProcessor fE A AND &, #
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AbstractAutowireCapableBeanFactory €& Bean SRiIFEHIARABENLNE
MEEREBHEXEM Value, Autowired, Qualifier, MEMIE.

s XEMELTHMEXTEMHERGENHKR EIBLEMEMHFERABIGEEIAN
B, 817 SNFNEEXHHFBESHMETE Bean &R, Bean WRTIUEIZHK
B, BECEFERFEAE AbstractBeanFactory FRIMFHIEMLES
embeddedValueResolvers, H
PropertyPlaceholderConfigurer#postProcessBeanFactory #{TIREEZFIEMES
H,

2. I BRI A

X RNT AR O

cn. bugstack. springframework. util. StringValueResolver

public interface StringValueResolver {

String resolveStringValue(String strval);

e 0 StringValueResolver &— METFZFTRZRERNEZED

HR TR

public class PropertyPlaceholderConfigurer implements BeanFactoryPostProcessor {

@0verride

public void postProcessBeanFactory(ConfigurableListableBeanFactory beanFactory)

throws BeansException {

try {

DefaultResourcelLoader resourcelLoader = new DefaultResourceLoader();

Resource resource = resourcelLoader.getResource(location);

StringValueResolver valueResolver = new PlaceholderResolvingStringValue
Resolver(properties);

beanFactory.addEmbeddedValueResolver(valueResolver);

} catch (IOException e) {

throw new BeansException("Could not load properties"”, e);
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private class PlaceholderResolvingStringValueResolver implements StringValueRes

olver {
private final Properties properties;

public PlaceholderResolvingStringValueResolver(Properties properties) {

this.properties = properties;

@Override
public String resolveStringValue(String strVal) {
return PropertyPlaceholderConfigurer.this.resolvePlaceholder(strval, pr
operties);

}

o HERBITEMEBRZE PropertyPlaceholderConfigurer 1, HFBEMNHEH L EXTT
REBAYIR1E
beanFactory.addEmbeddedValueResolver(valueResolver) XE1E
BHESAZ|T AbstractBeanFactory By embeddedValueResolvers &,

e XEUHAT, embeddedValueResolvers & AbstractBeanFactory FEIIEMMNES
List<StringValueResolver> embeddedValueResolvers String
resolvers to apply e.g. to annotation attribute values

3. BEXBMENER

HE XXM, Autowired. Qualifier. Value

@Retention(RetentionPolicy.RUNTIME)
@Target({ElementType.CONSTRUCTOR, ElementType.FIELD, ElementType.METHOD})
public @interface Autowired {

}

@Target({ElementType.FIELD, ElementType.METHOD, ElementType.PARAMETER, ElementType.
TYPE, ElementType.ANNOTATION_TYPE})

@Retention(RetentionPolicy.RUNTIME)

@Inherited

@Documented
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public @interface Qualifier {

String value() default "";

@Target({ElementType.FIELD, ElementType.METHOD, ElementType.PARAMETER})
@Retention(RetentionPolicy.RUNTIME)
@Documented

public @interface Value {

/**
* The actual value expression: e.g. "#{systemProperties.myProp}".
“

String value();

o 3MMEIMEFRMBEMER Spring LEIEEFELM, FANER. FAEM M
Qualifier —#&5 Autowired BEC&FEHA,

4. A B EXER

cn. bugstack. springframework. beans. factory. annotation. AutowiredAnnota

tionBeanPostProcessor

public class AutowiredAnnotationBeanPostProcessor implements InstantiationAwareBean

PostProcessor, BeanFactoryAware {
private ConfigurablelListableBeanFactory beanFactory;

@Override
public void setBeanFactory(BeanFactory beanFactory) throws BeansException {

this.beanFactory = (ConfigurablelListableBeanFactory) beanFactory;

@Override
public PropertyValues postProcessPropertyValues(PropertyValues pvs, Object bean
, String beanName) throws BeansException {
// 1. LEEERE @value
Class<?> clazz = bean.getClass();

clazz = ClassUtils.isCglibProxyClass(clazz) ? clazz.getSuperclass() : clazz
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Field[] declaredFields = clazz.getDeclaredFields();

for (Field field : declaredFields) {
Value valueAnnotation = field.getAnnotation(Value.class);
if (null !'= valueAnnotation) {
String value = valueAnnotation.value();
value = beanFactory.resolveEmbeddedValue(value);

BeanUtil.setFieldValue(bean, field.getName(), value);

for (Field field : declaredFields) {
Autowired autowiredAnnotation = field.getAnnotation(Autowired.class);
if (null != autowiredAnnotation) {
Class<?> fieldType = field.getType();
String dependentBeanName = null;
Qualifier qualifierAnnotation = field.getAnnotation(Qualifier.class
)s
Object dependentBean = null;
if (null != qualifierAnnotation) {
dependentBeanName = qualifierAnnotation.value();
dependentBean = beanFactory.getBean(dependentBeanName, fieldTyp
e);
} else {
dependentBean = beanFactory.getBean(fieldType);

}
BeanUtil.setFieldValue(bean, field.getName(), dependentBean);

return pvs;

e AutowiredAnnotationBeanPostProcessor & 32I4Z 0
InstantiationAwareBeanPostProcessor 89— AT Bean MR LFILTRHE, &
ERMRENAIEBEMERNEIRIES X, AEXLH T BeanPostProcessor
BOTFHISHF Bean FI4E i BHIH L FEZTG 158

e #TT5E postProcessPropertyValues, TERFAIEREH @Value.
@Autowired JERIIEM, HITEME BHIREE
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o XEEEIE—SEHNIFH(IAE AbstractAutowireCapableBeanFactory K A1E A
£ CglibSubclassingInstantiationStrategy #F4TKMIBIE, FrIdfE
AutowiredAnnotationBeanPostProcessor#postProcessPropertyValues H 52 ¥ k&
A CClib BIEXNR, BN ELEHERXEEM.
ClassUtils.isCglibProxyClass(clazz) ?
clazz.getSuperclass() : clazz;

5. 7£ Bean R4 A FRIEABEMEAN

ch. bugstack. springframework. beans. factory. support. AbstractAutowireCa

pableBeanFactory

public abstract class AbstractAutowireCapableBeanFactory extends AbstractBeanFactor

y implements AutowireCapableBeanFactory {

private InstantiationStrategy instantiationStrategy = new CglibSubclassingInsta

ntiationStrategy();

@Override
protected Object createBean(String beanName, BeanDefinition beanDefinition, Obj
ect[] args) throws BeansException {

Object bean = null;
try {

bean = resolveBeforeInstantiation(beanName, beanDefinition);
if (null != bean) {

return bean;

bean = createBeanInstance(beanDefinition, beanName, args);

applyBeanPostProcessorsBeforeApplyingPropertyValues(beanName, bean, bea

nDefinition);
applyPropertyValues(beanName, bean, beanDefinition);

bean = initializeBean(beanName, bean, beanDefinition);
} catch (Exception e) {

throw new BeansException("Instantiation of bean failed", e);

registerDisposableBeanIfNecessary(beanName, bean, beanDefinition);
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/7 Hr SCOPE_SINGLETON, SCOPE_PROTOTYPE
if (beanDefinition.isSingleton()) {
registerSingleton(beanName, bean);

}

return bean;

/**

* A Bean JGIEZFI, IF BeanPostProcessor (52¢/% M 1E

*

* @param beanName

* @param bean

* @param beanDefinition

*/
protected void applyBeanPostProcessorsBeforeApplyingPropertyValues(String beanN

ame, Object bean, BeanDefinition beanDefinition) {
for (BeanPostProcessor beanPostProcessor : getBeanPostProcessors()) {
if (beanPostProcessor instanceof InstantiationAwareBeanPostProcessor){
PropertyValues pvs = ((InstantiationAwareBeanPostProcessor) beanPos

tProcessor).postProcessPropertyValues(beanDefinition.getPropertyValues(), bean, bea

nName) ;
if (null != pvs) {
for (PropertyValue propertyValue : pvs.getPropertyValues()) {
beanDefinition.getPropertyValues().addPropertyValue(propert
yValue);
}
}
}
}
}
/Y ooc
}

e AbstractAutowireCapableBeanFactory#createBean J7i&kHH IX—&HIEINA 7 R1E

B #E4ANE Bean BIEZHI, U BeanPostProcessor s ME

1 roE

applyBeanPostProcessorsBeforeApplyingPropertyValues

e  FRAIX applyBeanPostProcessorsBeforeApplyingPropertyValues 75357, %Rt
EIHRMEZTAH BeanPostProcessor &4 3 MR H 4k &2 O
InstantiationAwareBeanPostProcessor HYSEEL3

215/ 260
TE. DE. K, LB Mt A#BER AR



INMESF, #{5: fustack, AR5 bugstack HiEHk

o EEWEVEMAMERE postProcessPropertyValues iU KB ERBMESE,
beanDefinition.getPropertyValues().addPropertyValue(prope
rtyValue);

B, A

1. FhEE

BZE Dao

@Component

public class UserDao {
private static Map<String, String> hashMap = new HashMap<>();

static {
hashMap.put("1e001", "/M#Er, Jbnt, 7RE");
hashMap.put("10002", "/\M7K, LiF, RIPIHE");
hashMap.put("10003", "[E, &, HEIE");

public String queryUserName(String uld) {
return hashMap.get(uIld);

o RAERE LN EXHMIM Bean WRAVEM @Component, ETRSEXAN
FKFEANE| UserService H,

FEBVEANT] UserService

@Component ("userService")

public class UserService implements IUserService {

@value("${token}")

private String token;

@Autowired

private UserDao userDao;

public String queryUserInfo() {
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try {
Thread.sleep(new Random(1).nextInt(100));

} catch (InterruptedException e) {
e.printStackTrace();

}

return userDao.queryUserName("10001") + ", " + token;

Ay ooo

o XEBFETEHMEBLEIN, —PMROANFFINEHEER
@value("${token}"), BHI—PEIFIAMNZRES @Autowired

2. BMRENH

token. properties

token=RejD1I78hu2230p0983Ds

spring. xml

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

http://www.springframework.org/schema/context">
<bean class="cn.bugstack.springframework.beans.factory.PropertyPlaceholderConfi
gurer">
<property name="location" value="classpath:token.properties"/>
</bean>

<context:component-scan base-package="cn.bugstack.springframework.test.bean"/>

</beans>

e 7 springxml REETHEEMHESMNBAEBRETER.
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3. BT

@Test
public void test_scan() {

ClassPathXmlApplicationContext applicationContext = new ClassPathXmlApplication
Context("classpath:spring.xml");

IUserService userService = applicationContext.getBean("userService", IUserServi
ce.class);

System.out.println("lli{Z5%L: " + userService.queryUserInfo());

o BRI AT BN —PFEANE Spring Ber, BRXNEMRESH
JAHERABER L.

WAL R

MR RE: AMEEF, Jbnt, 75, RejD1I78hu2230p0983Ds

Process finished with exit code ©

19 @Test

20 G public void test_scan() {

21 ClassPath¥mlApplicationContext applicationContext = new ClassPath¥mlApplicationContext( configlocations: “classpath:spring. zml”)
22 “ Il rService#to

IUserService userService = applicationContext. getBean( name: “userService”, IUserService.class):

Systen. out. println " MEER: ° + userService. queryUserInfo()):

ApiTest » testscan()

Variables

{en.bugstack.
this = {enbugstackspringframework.test.ApiTest 91}
applicationContext = {cn.bugstack.springframework.context.support.ClassPathXmlApplicationContext@1392}
"UserService¥token = { RejDII78hu2230po883D0s 1"

userService = {cn.bugstacksspringframework.testbean.UserService$$EnhancerByCGLIBS$4cabb284@
f CGLIB$BOUND = true
= f' CGLIB$CALLBACK_O = {cn.bugstack.springframework.beans.factory.support.CglibSubclassingInstantiationStrategy$1@1395}
¢ [token = “RejDlI78hU2230po983Ds" |
BluserDac = {cn.bugstack springframework testbean.UserDac$3EnhancerByCGLIBSSedac2fa3@1307] |
f CGLIB$BOUND = true
) CGLIB$CALLBACK 0 = {cn.bugstack.springframework.beans factory.support.CglibSubclassing InstantiationStrategy$ 1@1398)

o MNKERTMUBZNARNNEATRELRBIE T, FEzAME, BIBIAN
B, X5 Spring EFRMRHRT .
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7(\ I%g:l!l:

o MEMIBEEAMIANNIUAANETRE HKI—E=RBESEL Bean M4 EL
TR EE, REfR BeanPostProcessor FTERFEHGIML Bean SWRMY B,
REMNZEOTTETIUATLIE Bean WRELFMLEIFHITHIERE. MEMERE
f—EeZ B ainE], FTRUEEESAK BeanPostProcessor M, EX D
InstantiationAwareBeanPostProcessor X#gt o] X D HEAEY B2BIRIET .

e REIENOH instanceof HMT, SEMEF Field.getAnnotation(Value.class), KB, #F
I TAEX LN —YmRAMER, ETUMA—EITEKEIXEIER, ME
HTHIE. rINERNBEFZLRTNASF, o]z EXERE o,

o HREFBFMILMBAZ—PMELMHHFH Bean £ AHF, REXIEHE
TR AL, TTRULREE VBN ESR £, HaELE, #EMREENT
BHERE, XtERNEEFLITRERRIEM.
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% 16 B: HRENZFRERBREEAN

—. DhREsEfk
BT, TEATIRIEIRBRE B L 3t 2

T MHEAR A IEC RIS, ThRgeE . Wb, KAFs, EAER
NEFRRE R /NHIE, REMRN R — BT, Bkl X Bug. A Bug. R
[ 2 A BRI 1B | X2 A Al

PRI 5% PR N OB T AN AR C 28 1 L3l el I 38 47 1) ] SR s

AbATT 0 Kt BE i 7 P S I R A A A RCR . R RATTAEREA Spring

RImk e, ERE e 2 EE RS e, HESE Java [f) JDK HfEHR
PR 5 (LA AT REAE Spring MEZRNAEA, Holn: MyBatis A 7 AQGEESE.

RPC BERZ TEM AL 2B R UMM T HAEIR, AL AT 2 Spring KL
Ffo MHTERAREIT KRR thscE BB XL, AT RE Ll 2 1 R I)RE i s
B, XY, MR EFHEEMmE Bug 1!

—. Bf

FLSCA T B ] R S0 T ey 2 ARG R 1) Je R SR TR A N A 1
NFEZ AL AoP Zh A& RHE, A F] Bean 4= dn i IR, GIEACEEN G2 T CY
& Bean X RZAT, Wi WX MBI REENEIHA AL Bean i 3
31,
it DA 815 s A T ZHEACEE S R B RIS Bean M)A, MEi2®
THEAN @R AN RIZ AT ] Bean X RIUTHINTTIEZ G, EHATARE
X G EIE .

= E

TR G ACHE XS R #F DefaultAdvisorAutoProxyCreator SZILH]
InstantiationAwareBeanPostProcessor %11, HSAJEALE Before HWIHE/E,
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M FEE] After HALH, BRI IHIT:

-

g |
i3

BeanPostProcessor

init—-method

AI0108 Jixoad

AR R

o TEEIHE Bean WK createBean MAGEAHP, B—INEREE Bean WRE
MIEF TG, #1147 Bean MI¥NIRILTTEM BeanPostProcessor YR EFEE
W38, Fn: BRAE Aware R, &IR init-method F735% ., BBATEIXPIERAY
BeanPostProcessor After o IXATEIERIEXN RIZE.

e 7 DefaultAdvisorAutoProxyCreator AT RIERENRAEREF, FTELCIEERKE
M postProcessBeforelnstantiation 777%FiT#%%] postProcessAfterlnitialization, X

FEREHE Bean BIHAR/FHRIERIE.

P~=al
. KE
1. TS
small-spring-step-15
L— src
F— main
| L— java
L— cn.bugstack.springframework
— aop
| |— aspectj

| L AspectJExpressionPointcut. java

| L AspectJExpressionPointcutAdvisor.java

|— framework

TUE. DF. R, LB C Mt A SRR ATk
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—
|
—
|

adapter
L— MethodBeforeAdviceInterceptor.java
autoproxy

L— MethodBeforeAdviceInterceptor.java

F—— AopProxy.java

F__
F__
F__

L

Cglib2AopProxy.java
JdkDynamicAopProxy.java
ProxyFactory.java

ReflectiveMethodInvocation.java

F—— AdvisedSupport.java

— Advisor.java

— BeforeAdvice.java

F—— ClassFilter.java

F—— MethodBeforeAdvice.java
F—— MethodMatcher.java

F—— Pointcut.java

F—— PointcutAdvisor.java

L TargetSource.java

beans
F—— factory

F__

it e

annotation

F—— Autowired.java

F—— AutowiredAnnotationBeanPostProcessor.java
F—— Qualifier.java

L Value.java

config

F—— AutowireCapableBeanFactory.java

F—— BeanDefinition.java

F—— BeanFactoryPostProcessor.java

F—— BeanPostProcessor.java

F—— BeanReference.java

F—— ConfigurableBeanFactory.java

F—— InstantiationAwareBeanPostProcessor.java
L SingletonBeanRegistry.java

support

F—— AbstractAutowireCapableBeanFactory.java
F—— AbstractBeanDefinitionReader.java

F—— AbstractBeanFactory.java

F—— BeanDefinitionReader.java

F—— BeanDefinitionRegistry.java

F—— CglibSubclassingInstantiationStrategy.java
F—— DefaultListableBeanFactory.java

F—— DefaultSingletonBeanRegistry.java

F—— DisposableBeanAdapter.java

222/ 260
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|— FactoryBeanRegistrySupport.java

| |— InstantiationStrategy.java
| L— simpleInstantiationStrategy.java

|— support
| L— xmlBeanDefinitionReader.java

— Aware.java
|— BeanClassLoaderAware.java

|— BeanFactory.java

|

|

|

|

|

|

|

|

| |— BeanFactoryAware.java
| |— BeanNameAware. java

| |— ConfigurablelListableBeanFactory.java

| — DisposableBean.java

| |— FactoryBean.java

| |— HierarchicalBeanFactory.java

| |— InitializingBean.java

| |— ListableBeanFactory.java

| L PropertyPlaceholderConfigurer.java

|— BeansException.java

|— PropertyValue.java

L PropertyValues.java

context

|— annotation

|— ClassPathBeanDefinitionScanner.java

|— ClassPathScanningCandidateComponentProvider. java
— Scope. java

event

|— AbstractApplicationEventMulticaster.java
|— ApplicationContextEvent.java

|— ApplicationEventMulticaster.java

|— ContextClosedEvent.java

|— ContextRefreshedEvent.java

L SimpleApplicationEventMulticaster.java
support

|— AbstractApplicationContext.java

|— AbstractRefreshableApplicationContext.java
|— AbstractXmlApplicationContext.java

|— ApplicationContextAwareProcessor.java

e

L ClassPathXmlApplicationContext.java
|— ApplicationContext.java

|— ApplicationContextAware. java

|— ApplicationEvent.java

|— ApplicationEventPublisher.java

|— ApplicationListener.java

— ConfigurableApplicationContext.java
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|— ClassPathResource.java

— DefaultResourceloader.java
|— FileSystemResource.java
— Resource.java

|— ResourcelLoader.java

F— core.io
|
|
|
|
|
|

L— UrlResource.java
}— stereotype
| L— component.java
L— utils

— classUtils.java

L— stringValueResolver.java

L— cn. bugstack.springframework.test

I— bean

| |— IUserService.java
| L— Userservice.java

L— ApiTest.java

THEPEL: AT [bugstack Bk | , [IE: Spring B2, FRELGEHUED
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7E Bean AR Ay B AR GUACE G SR R, i 16-2

<<BEl1>>

InstantiationAwareBeanPostProcess

or

postProcessBeforelnstantiation(Class<?>
beanClass, String beanName)

~ postProcessAfterinstantiation(Object
bean, String beanName)
postProcessPropertyValues(PropertyValu
es pvs, Object bean, String beanName)

S
I

Defaul tAdvisorAutoProxyCreator
TargetSource

- beanFactory:
DefaultListableBeanFactory - target: Object
+ postProcessAfterinitialization(Object + getTargetClass()

bean, String beanName)

P73

AbstractAutowireCapableBeanFactor

y

# createBean
- initializeBean(String beanName, Object
bean, BeanDefinition beanDefinition)

applyBeanPostProcessorsAfterlnitializatio
n(Object existingBean, String beanName)

16-2

o RARENETHAMEBRATRENRPEMNETEA, BXFHRRABHEILIE
7 Bean WA AP SENAE (V410 initializeBean) shabIBRIBK

ofcllf=: 8

o AU EMEFHFAARES TR ALZANE, TEBHE: DefaultAdvisorAutoProxyCreator
KB BRIENRNBRIEMEBERE postProcessAfterinitialization 773k H I B X N 7
AbstractAutowireCapableBeanFactory SERX #4514 77 5 IE R 1E.

o AIEF—REAR, BMEBERIIENE Spring ERF,
AbstractAutowireCapableBeanFactory £ EFHHNE
CglibSubclassinglnstantiationStrategy /X%, FFIUBEBEHMGTRHEERIZEOMN
TER, hEFEHMES A CClib f18, BNESAREEFHRIEZEAMN, 0:
ClassUtils.isCglibProxyClass(clazz) ?
clazz.getSuperclass() : clazz;
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2. HIWr CGlib X &

ch. bugstack. springframework. aop. TargetSource

public class TargetSource {

private final Object target;

@Link

@return @Link

public Class<?>[] getTargetClass() {
Class<?> clazz = this.target.getClass();

clazz = ClassUtils.isCglibProxyClass(clazz) ? clazz.getSuperclass() : clazz

return clazz.getInterfaces();

e {E TargetSource#getTargetClass 2B T#H target MRMNIZEOEFEHN, BAX
A~ target TEER JIDK U flEth T2 CGLib G4, HTIRIEEREEHE

RIMBIER, XEEEHMHE
ClassUtils.isCglibProxyClass(clazz)

3. TR B AOP REF %

ch. bugstack. springframework. aop. framework. autoproxy. Defaul tAdvisorAu

toProxyCreator

public class DefaultAdvisorAutoProxyCreator implements InstantiationAwareBeanPostPr

ocessor, BeanFactoryAware {
private DefaultListableBeanFactory beanFactory;

@Override
public Object postProcessBeforeInstantiation(Class<?> beanClass, String beanNam

226 / 260
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e) throws BeansException {

return null;

@Override
public Object postProcessAfterInitialization(Object bean, String beanName) thro

ws BeansException {
if (isInfrastructureClass(bean.getClass())) return bean;

Collection<AspectJExpressionPointcutAdvisor> advisors = beanFactory.getBean

sOfType(AspectIExpressionPointcutAdvisor.class).values();

for (AspectJExpressionPointcutAdvisor advisor : advisors) {
ClassFilter classFilter = advisor.getPointcut().getClassFilter();
// ZIEVCHIFE
if (!classFilter.matches(bean.getClass())) continue;

AdvisedSupport advisedSupport = new AdvisedSupport();
TargetSource targetSource = new TargetSource(bean);

advisedSupport.setTargetSource(targetSource);
advisedSupport.setMethodInterceptor((MethodInterceptor) advisor.getAdvi

ce());
advisedSupport.setMethodMatcher(advisor.getPointcut().getMethodMatcher(
))s
advisedSupport.setProxyTargetClass(false);
// B[R R
return new ProxyFactory(advisedSupport).getProxy();
}
return bean;
}
}

e T DefaultAdvisorAutoProxyCreator KR EFTEMEICEIE AOP RIBAIEAE
M postProcessBeforelnstantiation ##Z| postProcessAfterinitialization H%.

o BEREYE AOP NX&FHE, BERENR new
ProxyFactory(advisedSupport).getProxy() XAMRIEXE Pt t1EE
AT TargetSource HXt getTargetClass() AYFKEL,
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4. £ Bean & 1r BB AR T

cn. bugstack. springframework. beans. factory. support. AbstractAutowireCa

pableBeanFactory

public abstract class AbstractAutowireCapableBeanFactory extends AbstractBeanFactor

y implements AutowireCapableBeanFactory {

private InstantiationStrategy instantiationStrategy = new CglibSubclassingInsta

ntiationStrategy();

@Override
protected Object createBean(String beanName, BeanDefinition beanDefinition, Obj
ect[] args) throws BeansException {
Object bean = null;
try {
A ooo
// H AT Bean [I#)4a1t 7772 BeanPostProcessor [YA] & filja B4 EE 7777
bean = initializeBean(beanName, bean, beanDefinition);
} catch (Exception e) {
throw new BeansException("Instantiation of bean failed", e);
}
Y coc

return bean;

private Object initializeBean(String beanName, Object bean, BeanDefinition bean

Definition) {
A ooc

wrappedBean = applyBeanPostProcessorsAfterInitialization(bean, beanName);

return wrappedBean;

@Override
public Object applyBeanPostProcessorsAfterInitialization(Object existingBean, S
tring beanName) throws BeansException {
Object result = existingBean;
for (BeanPostProcessor processor : getBeanPostProcessors()) {
Object current = processor.postProcessAfterInitialization(result, beanN
ame);

if (null == current) return result;
228 / 260
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result = current;

}

return result;

e 7 AbstractAutowireCapableBeanFactory#createBean 77557, HSLETSmaET

=

initializeBean -> applyBeanPostProcessorsAfterlnitialization X—#iZiEHIEAH, &
£5ER AOP RIEXS R HIEIEE(E.

B, W

1. EEEER

UserService ¥WiNBIEFEE

public class UserService implements IUserService {
private String token;

public String queryUserInfo() {
try {
Thread.sleep(new Random(1l).nextInt(100));
} catch (InterruptedException e) {
e.printStackTrace();
}

return "/MEEF, 100001, I, " + token;

e token 27 UserService HF#EMEMER, ATUXRENRNEMHETEE.

2. BMHEEXH

<?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

http://www.springframework.org/schema/beans/spring-beans.xsd">
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<bean id="userService" class="cn.bugstack.springframework.test.bean.UserService

<property name="token" value="RejD1I78hu2230p0o983Ds"/>

</bean>

<bean class="cn.bugstack.springframework.aop.framework.autoproxy.DefaultAdvisor

AutoProxyCreator"/>

<bean id="beforeAdvice" class="cn.bugstack.springframework.test.bean.UserServic

eBeforeAdvice"/>

<bean id="methodInterceptor" class="cn.bugstack.springframework.aop.framework.a
dapter.MethodBeforeAdviceInterceptor">
<property name="advice" ref="beforeAdvice"/>

</bean>

<bean id="pointcutAdvisor" class="cn.bugstack.springframework.aop.aspectj.Aspec
tJExpressionPointcutAdvisor">
<property name="expression" value="execution(* cn.bugstack.springframework.
test.bean.IUserService.*(..))"/>
<property name="advice" ref="methodInterceptor"/>

</bean>

</beans>

o SIAX AOP HYMIHXKIE, ME—HEINAIBZ property KIECE: <property
name="token" value="RejD1I78hu2230p0o983Ds"/>

3. BT

@Test
public void test_autoProxy() {

ClassPathXmlApplicationContext applicationContext = new ClassPathXmlApplication
Context("classpath:spring.xml");

IUserService userService = applicationContext.getBean("userService"”, IUserServi
ce.class);

System.out.println("MiA454: " + userService.queryUserInfo());
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public Class<7»[] getTargetClass() {

[ 4

Class{?» clazz = this. target.getClass(): clazz | class cn. bugstack. springframework. test. bean. UserService | target:
clazz @ssU‘tlls AngiAbProﬂClass[clazz‘]—_’*m gﬁwperclﬁﬂ' clazz;
return clazz. getInterfaces(); zz: “class cn. buestac .

| HEFECCLIbE, FHERclass

P PPy Sy U S U T S Y S O S
TargetSource

CIE N A e =

Variables jl

oothis.target.getClass() = {java.lang.Class@1384} "class cn.bugstack.springframeworktest.bean.UserService$$EnhancerByCGLIB$$4cabb984°... Navigate

this = {cn.bugstack.springframework.aop.TargetSource@1552}

clazz = {java.lang.Class@1149] "class cn.bugstack.springframeworktestbean.UserService™... Navigate

WAL R

47 queryUserInfo
MRS /MEEF, 100001, XY, RejD1I78hu2230p0983Ds

Process finished with exit code ©

o MMIXERTINET], BIIX Bean L£apEHARIIEAR, EEIE AOP REXIRHT
PHERENRABEMHERERTHALT .
o FINXEBRF IR TIE TargetSourcettgetTargetClass FxTF=2E A4 CClib A9
TEIET, REXFHERES T MIRREERMEER.

;%;\ Y \géi

o  ASTIHHLELR W%E%%F&%T Bean M4 EHA, 7ZERIERMBIEFERNK
ENRNEE, BEXHFAFRRTMIERENRPEM LT UEECIEIIRER
Hxri#k.

o BRTHUINEEMNLIMIMLE TR R MR LIRIER
CglibSubclassinglnstantiationStrategy. SimplelnstantiationStrategy, X7 H
9 CGlib BIEXNR, SRWMEIRESMTT AT ORMAEE, A CClib SIEN
REMZE ASM FERBEMNEE, FTUANEELN IDK RIEBERNREARA—H,

o FEFH Bug FEENBRNERHEEBRAE, NENTEEN—MALHEN

FiEf, FRBRFNEIBREZZARESREBLEAE, ESENEBEILLl

Ay, BB TR EE AR, WP R A R R AR A A
2.
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Bk : Design
B 17T B: =ZREFEEIEIFH

—. A IEsEH
WA, SRR |

P H VML S5 Z AR MRS DL, BRI e AR, sen I A AR 2 Ry T . 1M
AR 205 % Lo AR U A DGR R U A BE AT S IR IR e T 1L

HS AR BB SEILRIIF RO AR 2, IR BRI 55 IEAR . AR Ze 4
MBS PRI R SeBLAE S, AR SR ARSI, AET
BATEFP BEE T (782 il A PR P AN

A2 F G E B RS L i 7 P, BB H E X AR SR 1R RE, I
NAANDEZRERFE R A YL “IRE RS RWAE” o« Frol, e H
EETRGETT . A TR B SRR BRI R R K SR Uk 55 2t
e B AL, X SRR IS Z A T R YR, ML TR
PR B HAZE T hRal T A .

—. Bf

I H AT RATSEBLN) Spring MEZE, 2 W] LA 2 — DN EEATE K, (Han RARE
BT A B Bean MR EAHWL, B4 32
java.lang.StackOverflowError, NATAWE? BKIJN A QIR 7 AR B 62, T
B HIBIEE XM T A G, WUXEESEIEI T o

XM EAAIEAA AT LLYE Spring FHEHEMMILIL T, FrEMIR1G
sFEEA LT MG
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@Autowired
~ _— A
] / '
o o8
H St TEHAK LA

o BIEMEBRNDAX=F, BEKBTES. SHREMMRE. ZABIIMRN.
o EERFEMEBNBERZD, BIMKBHARR—HH. LIRS
T, MBOZTBRGEB TR ERNERTEER KESBRBEESX

'8
o FUFEE Spring IR TR T WERECEANMBRESEANINY, setter TBIRKBLEN
BRITER,
=. &it

%/ Spring MESRMIBCTE, F MR RMEA BT 2 B = AF, K =%AF
I AT Y B Ry SR R ORI B RIS, BB RN
By RIBAEIA A 7]

WA, XERATTERE—AMZ ORI REE, 5 B T DA PR At 26 A2 =
RGATWe, —HATE? —rT LA ? HSrEfaefok, RAE Spring HEZLMSL
MBELRAE LN FE, WRA — RS ERAERER 7, EAEmam, FH
B2 BTN BT BE A S HRE T o T B 5 R R, AbERRE SRR
EINUUHE. . SR, H4h Spring WM REHEHR A 10C i&4 AOP,
AR I T DI 5 77, AR, T SR AR R, BRI
TEIMBRLAEXT AOP FUALEE, (HAnRH AOP AREEXT R AIEEIETT, A =%
GeAP AR U . H52, XiET 1 Spring GIEXNRAEN], Spring 5
HXNALFTE M IE Bean #MIMGILTERK, 1EAFARESNT RIKWILGELL .

ARk, BeR RIATAT LLSE 2l 0E T — A KA AR IO, GRS 7
2 3] SIARERAE MO B A% Lo JEOR, - g2 8 20% )37
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o MENMU—REGFHEABEIMKE, BAESEI ETMURITE A IFE newlnstance
SZEXREZTEME BEEMANEGS,

o EANZMEMHETB X RIS, MREFPIMEKRE B AR, WAFHEIEB
X5, ERSIESERSE, 1B X JERREETE.

o BETRmFHEY BN RHBHRTEE, BEFXSTUMEEHRERF G0N A
G, BBAXANEHE B XA R BHRERTT .

o BERESRSSSER AN RNBMET, EIBUCEFEET B B X RitE

B AXTRE D RTE, XHERSER T — MEFRKBHRE.

ARASEI

private final static Map<String, Object> singletonObjects = new ConcurrentHashMap<>
(256);

private static <T> T getBean(Class<T> beanClass) throws Exception {

String beanName = beanClass.getSimpleName().toLowerCase();
if (singletonObjects.containsKey(beanName)) {

return (T) singletonObjects.get(beanName);
}
/1 SEPIEXT RAZEfF
Object obj = beanClass.newInstance();
singletonObjects.put(beanName, obj);
/! BT EXT R
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Field[] fields = obj.getClass().getDeclaredFields();
for (Field field : fields) {
field.setAccessible(true);
Class<?> fieldClass = field.getType();
String fieldBeanName = fieldClass.getSimpleName().toLowerCase();
field.set(obj, singletonObjects.containsKey(fieldBeanName) ? singletonObjec
ts.get(fieldBeanName) : getBean(fieldClass));
field.setAccessible(false);

}
return (T) obj;

s FRA—REFGHRMNRNARN, AEXHHEMNLNELE RABZLUEZNER,
DEIFHFELR. N UAERMYREZHEIREBEEFTERRAXNRT

WAL R

public static void main(String[] args) throws Exception {
System.out.println(getBean(B.class).getA());
System.out.println(getBean(A.class).getB());

cn.bugstack.springframework.test.A@49476842
cn.bugstack.springframework.test.B@78308dbl

Process finished with exit code ©

main(Stringl]l args) Exception {
System. .println(getBean(B. ).getA())
System. .println(getBean(A. ) .getB())

<T=> getBean(Clas = beanClass) Exception {
String beanName = beanClas etSimpleName().toLowerCase()
( -containsKey(beanName)) {
CircleTest main()

r HE
Variables
¥ + v static

¥ ¥ singletonObjects = size = 2

. test) :_ EEZ N A ]

[=]
oo

args = {String[0]@®482}
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o MMM RMBEERBEEFTTIUER, —REFHL I UFRRE RS FOTERK
1528

o HI getBean, BENMBABIMEBILOAR, A SIBEEZEMNMKE B,
MBAFLECIZ B, AHEIE B TRERNAIMET A BUh A XNy
RELHFMAEZFE singletonObjects H7, FriX B TfIXEERIRE, %8B
WERE A HElETET,

A T UL R R TR RIA AL B N 2, B AR A B A 0% T
B RBAVE R NG E BB URE N RA R R BAIXT G, A
%, A AP N, EE AKX RO A BRI TSR A

> ¥
@ mume
@f XTJ' %@JE E_HLI‘J- %E getEarlyBeanReference

POE ,

£ ()BT getsingleton  PESENERY T2

L S
—RBEE |4

F SR

Yivm A /
” \\ ’ Eg&%ﬁ

o  XRTEHMIMERNBBIN Spring ERFH RERMFASTAESR, TEHREX

YN

FRIBEN RN R, WREI WRMEER getEarlyBeanReference 1845

R T R ERE S REGT ., SRR RN HELFLRME T
&R getObject, XA BREMEIFXNR.

o HERIEXHRM AbstractAutowireCapableBeanFactory#doCreateBean
AR, RATRBEXNRMNE, U NBEETRARE, getSingleton M=MEF
PRI HNR, —R. —RNRENEEIGE, IRNRE=ZREFFNEN=
REGTRREEFHMEL WR, ELXENRBE —REFT.
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o REEXTEANXNREGEMEE, X MEMRIERZIERSSHLFRNRIE—%
ZEFH, RAKNEEZR—MHMYRT.

M., X3

1. TIEEM

small-spring-step-16

L— cn.bugstack.springframework
— aop

| |— aspectj

| | L— AspectJExpressionPointcut.java

| | — AspectJExpressionPointcutAdvisor.java

|  }— framework

| | }— adapter

| | | ' MethodBeforeAdviceInterceptor.java

| | | autoproxy

| | | L— MethodBeforeAdviceInterceptor.java

| | }— AopProxy.java

| | | cglib2AopProxy.java

| | }— 3JdkbynamicAopProxy.java

| | }— ProxyFactory.java

| | L— ReflectiveMethodInvocation.java

| | AdvisedSupport.java

| b Advisor.java

|  |— BeforeAdvice.java

| | classFilter.java

|  |— MethodBeforeAdvice.java

|  |— MethodMatcher.java

| |— Pointcut.java

|  |— PointcutAdvisor.java

| L— TargetSource.java

— beans

— factory

— annotation

| | Autowired.java

| | AutowiredAnnotationBeanPostProcessor.java

| | Qualifier.java

| L— value.java
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— config

|— AutowireCapableBeanFactory.java

— BeanDefinition.java

|— BeanFactoryPostProcessor.java

|— BeanPostProcessor.java

— BeanReference.java

|— ConfigurableBeanFactory.java

— InstantiationAwareBeanPostProcessor.java

L— SingletonBeanRegistry.java

|— support

|— AbstractAutowireCapableBeanFactory.java
— AbstractBeanDefinitionReader.java

|— AbstractBeanFactory.java

|— BeanDefinitionReader.java

|— BeanDefinitionRegistry.java

|— CglibSubclassingInstantiationStrategy.java

|— DefaultListableBeanFactory.java
|— DefaultSingletonBeanRegistry.java
|— DisposableBeanAdapter. java

|— FactoryBeanRegistrySupport.java
|— InstantiationStrategy.java

L SimpleInstantiationStrategy.java

|— support

L— XmlBeanDefinitionReader. java

|— Aware.java
|— BeanClasslLoaderAware.java

|— BeanFactory.java

|— BeanFactoryAware.java

|— BeanNameAware. java

|— ConfigurablelListableBeanFactory.java

|— DisposableBean.java

|— FactoryBean.java

|— HierarchicalBeanFactory.java

|— InitializingBean.java
|— ListableBeanFactory.java
|— ObjectFactory.java

— PropertyPlaceholderConfigurer.java

|— BeansException.java

|— PropertyValue.java

— PropertyValues.java

context

|— annotation

|— ClassPathBeanDefinitionScanner.java

|— ClassPathScanningCandidateComponentProvider. java

TUE. DF. R, LB C Mt A SRR ATk
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| L— Scope.java

|— event

| |— AbstractApplicationEventMulticaster.java
| |— ApplicationContextEvent.java

| |— ApplicationEventMulticaster.java

| |— ContextClosedEvent.java

| — ContextRefreshedEvent.java

| L— sSimpleApplicationEventMulticaster.java
|— support

| |— AbstractApplicationContext.java

| |— AbstractRefreshableApplicationContext. java
| |— AbstractXmlApplicationContext.java

| |— ApplicationContextAwareProcessor.java
| L ClassPathXmlApplicationContext.java
|— ApplicationContext.java

|— ApplicationContextAware.java

|— ApplicationEvent.java

|— ApplicationEventPublisher.java

|— ApplicationListener.java

L ConfigurableApplicationContext.java
core.io

|— ClassPathResource. java

|— DefaultResourceloader.java

|— FileSystemResource.java

|— Resource.java

|— ResourcelLoader.java

— UrlResource.java

stereotype

L— Component. java

IBUREE R URR AR R R R R DR RARERR

utils
|— ClassUtils.java

— StringValueResolver.java

L java
L cn.bugstack.springframework.test

|— bean
| |— Husband. java
| |— HusbandMother. java
| |— IMother.java
| |— SpouseAdvice.java
| L— wife.java

|— ApiTest.java

L— CircleTest.java
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THEREE: A5 [bugstack duitk] , . Spring H4%, FRELTEH I
ACFRIE MK AZ ORI R R R R E L AR B 45

o TERRBIAIZOINAEL I EEBHE DefaultSingletonBeanRegistry 1RIE=REF:
singletonObjects. earlySingletonObjects.
singletonFactories, 3IFMMENR. FRMNRML R, EITE
HE=ANEIFRMTR getSingleton. registerSingleton. addSingletonFactory, X
R A 77 O] I 93 AU TE AN B B 8] R TP A RO R RN R A9 XF R 7

e 1E AbstractAutowireCapableBeanFactory HJ doCreateBean J7i&H, 1B TXT
RETEENRMEE, addSingletonFactory(beanName, () ->
getEarlyBeanReference(beanName, beanDefinition,
finalBean));, URESFBNKIVIMITRAIRIE, exposedObject =
getSingleton(beanName);. registerSingleton(beanName,
exposedObject);, ZiTXHAIIER T IX5E NS 2 SBIRRIHIERIE.

e FYME DefaultAdvisorAutoProxyCreator IZEMTIERSF, hEELIED
InstantiationAwareBeanPostProcessor #Ti#&AY getEarlyBeanReference 73k, 18T
ERBAVIEN R BEFRE =REFD, LB NAERRE.

2. B =REHF

cn. bugstack. springframework. beans. factory. support. DefaultSingletonBe
anRegistry

public class DefaultSingletonBeanRegistry implements SingletonBeanRegistry {
private Map<String, Object> singletonObjects = new ConcurrentHashMap<>();

protected final Map<String, Object> earlySingletonObjects = new HashMap<String,
Object>();

private final Map<String, ObjectFactory<?>> singletonFactories = new HashMap<St

ring, ObjectFactory<?>>();

private final Map<String, DisposableBean> disposableBeans = new LinkedHashMap<>

Q)3

@Override
public Object getSingleton(String beanName) {
Object singletonObject = singletonObjects.get(beanName);
if (null == singletonObject) {
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singletonObject = earlySingletonObjects.get(beanName);

if (null == singletonObject) {

ObjectFactory<?> singletonFactory = singletonFactories.get(beanName

)
if (singletonFactory != null) {
singletonObject = singletonFactory.getObject();

earlySingletonObjects.put(beanName, singletonObject);

singletonFactories.remove(beanName);

}

return singletonObject;

public void registerSingleton(String beanName, Object singletonObject) {
singletonObjects.put(beanName, singletonObject);
earlySingletonObjects.remove(beanName);

singletonFactories.remove(beanName);

protected void addSingletonFactory(String beanName, ObjectFactory<?> singletonF
actory){

if (!this.singletonObjects.containsKey(beanName)) {
this.singletonFactories.put(beanName, singletonFactory);

this.earlySingletonObjects.remove(beanName);

public void registerDisposableBean(String beanName, DisposableBean bean) {
disposableBeans.put(beanName, bean);

o FEATIRABFIXNGEMAIERIEM DefaultSingletonBeanRegistry 1, HE=4
ZENRIBEM; singletonObjects. earlySingletonObjects. singletonFactories,

WEMNNEBF—H, BTHERARERENNR (BEIXR. FEIF AP FIX
K. BEHINR).

o ERBEAX=AZENRTRETRE. ANFIMARNRTTE, BF:
getSingleton. registerSingleton. addSingletonFactory, HESLEEXFNTTEERLE
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a8, FEE getSingleton MiE{E, ERE—EELERENIAMNEAF TR
BEEZRENNNR,

3. RATREXNR

cn. bugstack. springframework. beans. factory. support. AbstractAutowireCa

pableBeanFactory

public abstract class AbstractAutowireCapableBeanFactory extends AbstractBeanFactor

y implements AutowireCapableBeanFactory {

protected Object doCreateBean(String beanName, BeanDefinition beanDefinition, O
bject[] args) {
Object bean = null;
try {
// 2Pt Bean

bean = createBeanInstance(beanDefinition, beanName, args);

/) FEGEHARG, FFSEPIIE I 19 Bean X1 R L2 HT A ZE 17 H 4275 Hi K
if (beanDefinition.isSingleton()) {
Object finalBean = bean;
addSingletonFactory(beanName, () -> getEarlyBeanReference(beanName,

beanDefinition, finalBean));

}

/! SO H B
boolean continueWithPropertyPopulation = applyBeanPostProcessorsAfterIn
stantiation(beanName, bean);
if (!continueWithPropertyPopulation) {
return bean;
}
// R E Bean /FIMEZHI, T iF BeanPostProcessor 152¢/& 1M 1E
applyBeanPostProcessorsBeforeApplyingPropertyValues(beanName, bean, bea
nDefinition);
// %% Bean YHTE1E
applyPropertyValues(beanName, bean, beanDefinition);
// AT Bean HIHIIE1E 77 H BeanPostProcessor AT E /Ml a BANPE T
bean = initializeBean(beanName, bean, beanDefinition);
} catch (Exception e) {

throw new BeansException("Instantiation of bean failed", e);

// JEHSEH T DisposableBean #%/7/ Bean X/
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registerDisposableBeanIfNecessary(beanName, bean, beanDefinition);

Object exposedObject = bean;
if (beanDefinition.isSingleton()) {

exposedObject = getSingleton(beanName);

registerSingleton(beanName, exposedObject);

}

return exposedObject;

protected Object getEarlyBeanReference(String beanName, BeanDefinition beanDefi
nition, Object bean) {
Object exposedObject = bean;
for (BeanPostProcessor beanPostProcessor : getBeanPostProcessors()) {
if (beanPostProcessor instanceof InstantiationAwareBeanPostProcessor) {
exposedObject = ((InstantiationAwareBeanPostProcessor) beanPostProc
essor).getEarlyBeanReference(exposedObject, beanName);

if (null == exposedObject) return exposedObject;

return exposedObject;

e 7t AbstractAutowireCapableBeanFactory#doCreateBean /xR FEEY BT Xt
RIVIEAIRE addSingletonFactory 7, MERIXHRAIFRE
getSingleton MR ;FM#E{E registerSingleton,

o IXEIRE|— getEarlyBeanReference BiEEXTEM AOP YIE HXAFAIRIERT
R, TUSEFEFEC

InstantiationAwareBeanPostProcessor#getEarlyBeanReference 773%AISLIN .

B, i

DR e BN AR AR, BRATTH A LERUE A3 SR, 26 T g —
TERMAE T PRI RIFEHIA BAVR R F NI 2 AMIER
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EARMOHR S22 — ML A I ST e E— DU RO LR A

o,

™

1. BREER

2R, R

public class Husband {
private Wife wife;

public String queryWife(){

return "Husband.wife";

e, K

public class Wife {

private Husband husband;

private IMother mother; // “ZZ:

public String queryHusband() {
return "Wife.husband. Mother.callMother: " + mother.callMother();

B, RETBEFERBERIRS KR

public class HusbandMother implements FactoryBean<IMother> {

@Override
public IMother getObject() throws Exception {
return (IMother) Proxy.newProxyInstance(Thread.currentThread().getContextCl
assLoader(), new Class[]{IMother.class}, (proxy, method, args) -> "4&/UE U0 ER T
WEEMABT ! " + method.getName());
}

I, R
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public class SpouseAdvice implements MethodBeforeAdvice {

@Override
public void before(Method method, Object[] args, Object target) throws Throwabl
e {
System.out.printIn(" MNP EI(IE): " + method);

2. BIECEXH

spring. xml

<bean id="husband" class="cn.bugstack.springframework.test.bean.Husband">
<property name="wife" ref="wife"/>

</bean>

<bean id="wife" class="cn.bugstack.springframework.test.bean.Wife">
<property name="husband" ref="husband"/>
<property name="mother" ref="husbandMother"/>

</bean>

<bean id="husbandMother" class="cn.bugstack.springframework.test.bean.HusbandMother
"/

<!-- AOP BCLHE, WUE=HZEAF -->
<bean class="cn.bugstack.springframework.aop.framework.autoproxy.DefaultAdvisorAuto

ProxyCreator"/>

<bean id="beforeAdvice" class="cn.bugstack.springframework.test.bean.SpouseAdvice"/

>

<bean id="methodInterceptor" class="cn.bugstack.springframework.aop.framework.adapt
er.MethodBeforeAdviceInterceptor">
<property name="advice" ref="beforeAdvice"/>

</bean>

<bean id="pointcutAdvisor" class="cn.bugstack.springframework.aop.aspectj.AspectIEx
pressionPointcutAdvisor">

<property name="expression" value="execution(* cn.bugstack.springframework.test
.bean.Wife.*(..))"/>
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<property name="advice" ref="methodInterceptor"/>

</bean>

o XNBEMEEBMMBEET, EEEB husband ki wife, EZE wife 4k#H husband F1
mother, E&EEXT AOP YIHE MK EIE H.

3. BT

@Test
public void test_circular() {
ClassPathXmlApplicationContext applicationContext = new ClassPathXmlApplication
Context("classpath:spring.xml");
Husband husband = applicationContext.getBean("husband"”, Husband.class);
Wife wife = applicationContext.getBean("wife", Wife.class);
System.out.println("Z/AMIEL]: " + husband.queryWife());
System.out.println("IEH1E£/A: " + wife.queryHusband());

WRAER

Object getSingleton(String beanName) {
Object singletonObject = .get(beanName)
( == singletonObject) {
singletonObject = .get(beanName)

ObjectFactory<?> si onFactory = .get(beanName)
(singletonFactor )ik
singletonObject ngletonFactory.getObject()

.put(beanName, singletonObject)
. remove ( beanName)

¢ TIJ KR, getObject
singletonObject
}

DefaultSingletonBeanRegistry getSingleton()
&

value.getClass().getSuperclass() =

this

beanName =

etonObiec!

ZAMEEE: Husband.wife

MNP T (DI ) -

public java.lang.String cn.bugstack.springframework.test.bean.Wife.queryHusband()
UEIHMIZ /A Wife.husband. Mother.callMother: #5/FIEAMEAIIRTIHE 2L 4/CH T ! callMother

Process finished with exit code ©
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o MNIKERTUUBE, EREEENRIKG ZLAKHIEH. EEKBEL, E=
RETIEXNRHEE AOP VAN RE D INAE=RESF TRRBIMRBAIER T .

o bIMIEFTEE DefaultSingletonBeanRegistry#getSingleton Hi
JUBENEFTE=LEZFEMI YRINEK, HREME getObject REVAL
W&, HHEEENERGNTSE earlySingletonObjects IR ISR T W%,

7(\ I%g:lgl:

o Spring FAEMNINEHRZIUBR Java FIETFUEMFEN, RERNAZELL
EAVEIMEE, MRRH Spring HERMBEBRAT, TRBEMNBESRTEERSHTE
IMRBRRIE, AAERBEINILER, XHNERBIXREBESREN. L
E U BEFE/FMBESTEIIFFTHITTR

o HEMABMEBIIZORET, TERRIFRBENRORIT, UREI=FEFH
BIREMRGRARRPNNR, WRUREMVIEM L FRENR, BAZ
REFHRTUBRT, WEHERE-REF. BATRITENGEMNTY RY,
PTIAEIZ T = REHFRBEARHHNXNER.

o BUEXMMFEIMTNEE BMNEMERRITE, BELZNEESREREEX
FRIVSHHARMME T, AREXERIT BB TUBRNATESH
BRARUNE . LEZEZNE !
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5 18 F: FEREEKR

—. #WERE
WA, SRR |

RGBT RS, IREA—DEA, b, B, REBRRWG? A5
I RERE K/ g 5073 TR IR AW IR TS ? AR — D DI REZ R Sk
BIAWIEA S ? B, B—EHF, N TRSH A, EEEEnE
M EFBIN, HELBlEma, SREBIIE R H R, ARAS 277
LGN !

I RAR W E XA B TR, HSEAEARAN B ZIREBR KT md. AL A
i, BTRBERIMAMLE EEL. ARG ENEIITIIT L, B
NFEARF T IR R BEUTIE TR D AR AR T B O, UK IIR
X, AEPUSRE 30 24 30 ZHIRES, 35 B 35 ZHIZ !

—. B

FRSEPLBIA TN, 5T 10C AOP ££ 4 HIAM i o v B L BRI RO i #81%
Wi 1o WaN TANEREANMERR N B SN, J7EEE )G 8HAEREL Spring I
AE TR A ARV AR R A, X BRI — 20 T SRR SEI .

AV EE ] DAY B 85 4, b M String 3] Integers M String F|
Datev M Dubbo #| Long %4¢, (HIXEEHA/EARELE A HMELL MG I T I8 7 £
FEh AP, FrARATEIX R D EEd 2 Spring HEZLH,

=. &it

IR BATIRIC A F TR SRR R GURAESE, B2 el 5 2
—ABRERIEE O, ESEELZ AN T L A SRR e ) ARSI, SRAESRA H
MIRES . AR TIXFR N )G, R BRI SHEN . L) ENR,
A A DR B A s — AN AT IR SS . BTSSR T 1A
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getObject

RAVEG R S5

|
KA BAR LI

o HHEMITEXRBRINFBESEI— ConversionServiceFactoryBean X3t
KAV RR S5 A TR E

o MSCHKAVEIRMPRS, FEENX Converter FH#ER,
ConverterRegistry JFAfRAIEIRINGE, RIMEGRKBMRIEREZ, X
BHRFTEEX—KBEHRT] ConverterFactory &MEAIEIIEIEX
SSPLXAN T A,

M., X

1. TS

small-spring-step-17

| L— cn.bugstack.springframework
| [— aop
| | b= aspectj
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|
|
— framework
|
|
|
|
|
|
|
|
|

L— AspectJExpressionPointcut.java

L— AspectJExpressionPointcutAdvisor.java

|— adapter
| L— MethodBeforeAdviceInterceptor.java

|— autoproxy

| L— MethodBeforeAdviceInterceptor.java
|— AopProxy.java

|— Cglib2AopProxy.java

|— JdkDynamicAopProxy.java

|— ProxyFactory.java

L— ReflectiveMethodInvocation.java

|— AdvisedSupport.java

|— Advisor.java

|— BeforeAdvice.java

|— ClassFilter.java

|— MethodBeforeAdvice.java
|— MethodMatcher.java

|— Pointcut.java

|— PointcutAdvisor.java

L TargetSource.java

beans
|— factory

|— annotation

| |— Autowired.java
| |— AutowiredAnnotationBeanPostProcessor.java
| |— Qualifier.java

| L— value.java

|— config

| |— AutowireCapableBeanFactory.java

| |— BeanDefinition.java

| |— BeanFactoryPostProcessor.java

| |— BeanPostProcessor.java

| |— BeanReference.java

| |— ConfigurableBeanFactory.java

| |— InstantiationAwareBeanPostProcessor.java
| L SingletonBeanRegistry.java

|— support

| |— AbstractAutowireCapableBeanFactory.java

| |— AbstractBeanDefinitionReader.java

| |— AbstractBeanFactory.java

| |— BeanDefinitionReader.java

| |— BeanDefinitionRegistry.java

| |— CglibSubclassingInstantiationStrategy.java

250 / 260
TE. DE. K, LB Mt A#BER AR



INMESF, #{5: fustack, AR5 bugstack HiEHk

|— DefaultListableBeanFactory.java
|— DefaultSingletonBeanRegistry.java
|— DisposableBeanAdapter.java

|— FactoryBeanRegistrySupport.java
|— InstantiationStrategy.java

L— simpleInstantiationStrategy.java

|— support
| L— xmlBeanDefinitionReader.java

— Aware.java
|— BeanClassLoaderAware.java

|

|

|

|

|

|

|

|

|

|

| — BeanFactory.java
| |— BeanFactoryAware.java

| |— BeanNameAware. java

| |— ConfigurablelListableBeanFactory.java

| |— DisposableBean.java

| |— FactoryBean.java

| |— HierarchicalBeanFactory.java

| |— InitializingBean.java

| |— ListableBeanFactory.java

| |— ObjectFactory. java

| L PropertyPlaceholderConfigurer.java

|— BeansException.java

|— PropertyValue.java

L PropertyValues.java

context

|— annotation

|— ClassPathBeanDefinitionScanner.java
|— ClassPathScanningCandidateComponentProvider. java
— Scope. java

event

|— AbstractApplicationEventMulticaster.java
|— ApplicationContextEvent.java

|— ApplicationEventMulticaster.java

|— ContextClosedEvent. java

|— ContextRefreshedEvent.java

L SimpleApplicationEventMulticaster.java

DRRRRRRIEER R

support
| |— AbstractApplicationContext.java

| |— AbstractRefreshableApplicationContext.java
| |— AbstractXmlApplicationContext.java

| |— ApplicationContextAwareProcessor.java

| |— ClassPathXmlApplicationContext.java

| — ConversionServiceFactoryBean.java

|— ApplicationContext.java
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L java

TREPRRY:

|— ApplicationContextAware. java

|— ApplicationEvent.java

|— ApplicationEventPublisher.java

|— ApplicationListener.java

L— configurableApplicationContext.java
core

|— convert

|— converter

| — converter.java

| |— ConverterFactory.java

| |— ConverterRegistry.java

| L— GenericConverter.java

|— support

| |— DefaultConversionService.java

| |— GenericConversionService.java

| L StringToNumberConverterFactory.java
L

ConversionService.java
L— io
|—— ClassPathResource.java
|— DefaultResourceloader.java
|— FileSystemResource.java
|— Resource.java
|— ResourcelLoader.java
— UrlResource.java
stereotype

L— component. java

TUTEEx R0 snesnictiznetn

utils
|— ClassUtils.java
— StringValueResolver.java

L— ¢n. bugstack.springframework.test

A

NI

I— bean

| L— Husband.java

I— bean

| |— ConvertersFactoryBean.java

| |— StringToIntegerConverter.java

| — StringToLocalDateConverter.java
L— ApiTest.java

TUE. DF. R, LB C Mt A SRR ATk

[bugstack HUiFt%] , [FIE: Spring L=, FRHSE

YRS
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2. BN KB

£3: cn. bugstack. springframework. core. convert. converter
REVEER A EEE O

public interface Converter<S, T> {

/** Convert the source object of type {@code S} to target type {@code T}. */

T convert(S source);

REFHRT)

public interface ConverterFactory<S, R>{

J**

* Get the converter to convert from S to target type T, where T is also an 1ins
tance of R.

* @param <T> the target type

* @param targetType the target type to convert to

* @return a converter from S to T

*/

<T extends R> Converter<S, T> getConverter(Class<T> targetType);

KA D

public interface ConverterRegistry {

/**
* Add a plain converter to this registry.
* The convertible source/target type pair is derived from the Converter's para
meterized types.
* @throws IllegalArgumentException if the parameterized types could not be res
olved
*/

void addConverter(Converter<?, ?> converter);

/**
* Add a generic converter to this registry.
*/

void addConverter(GenericConverter converter);
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@throws

void addConverterFactory(ConverterFactory<?, ?> converterFactory);

e Converter. ConverterFactory. ConverterRegistry, #F2 AT & X KB EEHRIZERN
HXED, EEFRENSIEATERSOXLE ORI, EEMNRLINgET it
PR EE .

3. LB KRR SS

cn. bugstack. springframework. core. convert. support. Defaul tConversionSe
rvice

public class DefaultConversionService extends GenericConversionService{
public DefaultConversionService() {
addDefaultConverters(this);
public static void addDefaultConverters(ConverterRegistry converterRegistry) {

converterRegistry.addConverterFactory(new StringToNumberConverterFactory())

e DefaultConversionService r24k7& GenericConversionService FISEIRZE,
GenericConversionService 2177 ConversionService, ConverterRegistry #- N

H, FF canConvert F|WrfiE#4ED convert 21k,

4. BIRERFEVER T

cn. bugstack. springframework. context. support. ConversionServiceFactory

Bean
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public class ConversionServiceFactoryBean implements FactoryBean<ConversionService>

, InitializingBean {

@Nullable

private Set<?> converters;

@Nullable

private GenericConversionService conversionService;

@Override
public ConversionService getObject() throws Exception {

return conversionService;

@Override
public Class<?> getObjectType() {

return conversionService.getClass();

@Override
public boolean isSingleton() {

return true;

@Override
public void afterPropertiesSet() throws Exception {
this.conversionService = new DefaultConversionService();

registerConverters(converters, conversionService);

private void registerConverters(Set<?> converters, ConverterRegistry registry)

if (converters != null) {
for (Object converter : converters) {

if (converter instanceof GenericConverter) {
registry.addConverter((GenericConverter) converter);

} else if (converter instanceof Converter<?, ?>) {
registry.addConverter((Converter<?, ?>) converter);

} else if (converter instanceof ConverterFactory<?, ?>) {
registry.addConverterFactory((ConverterFactory<?, ?>) converter

)

} else {

throw new IllegalArgumentException("Each converter object must

implement one of the " +
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"Converter, ConverterFactory, or GenericConverter inter

faces");

public void setConverters(Set<?> converters) {

this.converters = converters;

e HT FactoryBean HILINgt o] USER TREXS R AVHRYE, o DURHH 85 #3T % IR
% GenericConversionService, FBIMNE afterPropertiesSet F i 7 )3 ARk
Bk, BEXNESHWEESR springxml BE BRI IENE .

5. KBRS

cn. bugstack. springframework. beans. factory. support. AbstractAutowireCa
pableBeanFactory

protected void applyPropertyValues(String beanName, Object bean, BeanDefinition bea
nDefinition) {
try {
PropertyValues propertyValues = beanDefinition.getPropertyValues();
for (PropertyValue propertyValue : propertyValues.getPropertyValues()) {
String name = propertyValue.getName();
Object value = propertyValue.getValue();

if (value instanceof BeanReference) {
BeanReference beanReference = (BeanReference) value;

value = getBean(beanReference.getBeanName());

else {

value.getClass();

Class<?> sourceType

Class<?> targetType (Class<?>) TypeUtil.getFieldType(bean.getClas

s(), name);
ConversionService conversionService = getConversionService();
if (conversionService != null) {
if (conversionService.canConvert(sourceType, targetType)) {

value = conversionService.convert(value, targetType);
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BeanUtil.setFieldValue(bean, name, value);

}
} catch (Exception e) {

throw new BeansException("Error setting property values:

+ beanName + " message: " + e);

}

e 7t AbstractAutowireCapableBeanFactory#applyPropertyValues 1E7E /&M HIER{E
i, BAERTREERNINGE.

e f£ AutowiredAnnotationBeanPostProcessor#postProcessPropertyValues th# [E4E
BB MR B AR,

. W

1. EhEER

public class Husband {
private String wifiName;

private Date marriageDate;

LU TR] HERAESR

public class StringToLocalDateConverter implements Converter<String, LocalDate> {
private final DateTimeFormatter DATE_TIME_FORMATTER;

public StringTolLocalDateConverter(String pattern) {
DATE_TIME_FORMATTER = DateTimeFormatter.ofPattern(pattern);

}

@Override
public LocalDate convert(String source) {

return LocalDate.parse(source, DATE_TIME_FORMATTER);
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o Husband B—NMEMMNKRKRETHEREN, ZEHERMI—ERUELRORIEN
THBRNEIES.

2. BMHRENH

spring. xml

<bean id="husband" class="cn.bugstack.springframework.test.bean.Husband">
<property name="wifiName" value="{RJ5"/>
<property name="marriageDate" value="2021-08-08"/>

</bean>

<bean id="conversionService" class="cn.bugstack.springframework.context.support.Con
versionServiceFactoryBean">
<property name="converters" ref="converters"/>

</bean>

<bean id="converters" class="cn.bugstack.springframework.test.converter.ConvertersF

actoryBean"/>

o EEHEA Bean MR, RERMHNBY, FRNERNEDERNKRSTNE KRN
ConvertersFactoryBean

3. BTl

@Test
public void test_convert() {

ClassPathXmlApplicationContext applicationContext = new ClassPathXmlApplication
Context("classpath:spring.xml");

Husband husband = applicationContext.getBean("husband", Husband.class);

System.out.println("Jlli{454: " + husband);

@Test

public void test_StringToIntegerConverter() {
StringToIntegerConverter converter = new StringToIntegerConverter();
Integer num = converter.convert("1234");

System.out.printIn("MHAZ5H: " + num);
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@Test
public void test_StringToNumberConverterFactory() {

StringToNumberConverterFactory converterFactory = new StringToNumberConverterFa
ctory();

Converter<String, Integer> stringToIntegerConverter = converterFactory.getConve
rter(Integer.class);

System.out.println("lli{454: " + stringToIntegerConverter.convert("1234"));

Converter<String, Long> stringToLongConverter = converterFactory.getConverter(L
ong.class);

System.out.println("Jlli{454: " + stringToLongConverter.convert("1234"));
WAL R
ML R : Husband{wifiName="/3/5"', marriageDate=Sun Aug 08 00:00:00 CST 2021}

Process finished with exit code ©

o XMNUHAREZILRERN, TUATRIEER, BRAKENERELELRE
B, EEMEREMIMITEERERN, EXA-NERBIEHRAEOE
fo. I #BEFLTN, EEREGHELN.

N BE

o AEVRIAMKRDERBEENRARDEMNTR, REIRECKENTE KA,
THRAZEEN f HEHMEE T, ERE—MHANERETEZENETIEN

. Y RY NSEFEANEX. I BEAFFRIMEREXERI.

o REFFRGFHFRERFEIZXINET, MRFREZINIRLEE—NETHE
MEXE. EERBERIE. FHilE bug, BIEFERIT, BAR—ESEXMERESR
BIRZRE, DUSHEHNE Spring FBEBHMAS BRI AET .
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ZR

B, IR AR TSR, TR PR S REE KK TFEIR, B il ok
FHTWNE. WA, WGBSR RN, 1E&H/MEET
(fustack) , FEHIBESFELFHATITH, —REFEAR,

APRZXHEARGER, #NRIESULWMEELHEARNE. IrARARR
B A AR, EEZ AR RRAEM ], b R

[RAIRR) ABRE T 260 7+, 6.7 7, iSEEELEEOE, L2k
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