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Chapter 1. 27H

v g

200492, Martin Fowler= 29 AOJE =XI59H ZUTt : Inversion of Controlo] 20} o]o}7|a)
“A2L, NojY ZUojAN 0] PBI=71?” AT}, mfEY= HY(EE= 89 XHNI7F Y Quig &
AYot=)0t o|28 Aoy 9EH Y 2= HPE A7) AIERIY. 29 2= Inversion of
Control(loC) £+ Dependency Injection(Dl) HOll £7X X3t ofo|yjoj&E AYsII|o] ASEY.

[oC2 DIo) TPl oJ=N& EAEo] ROty : hittp://martinfowler.com/articles/injection. htmlS
9} Zolet.

JavadlZlolde  ofZedlolde  PAole o2 geole ¥e £ AN RYYC
ofZYAolMY AH Ax2IM0) EYS JHRCHD T Yct.

Javaglolst BB ZRO Y159 fBUAON Avie Y TAYYIE o) YAEYY 22
lexeR Weole es RE yyg PRoS OPJYEES HY ERU 158 Ao
hEePAoINS YEYT. LA Qo ZYHoR wof He Yoo J)eN WY 2y IS Ty
A4S YBYAE BHZ INE SIS 0] Poje ofBYAINS YEolo] opjEet WAL
AZote A YTl ool Tl ZAs A AAYAS ZYY YKY2AE St Y 59

CJXIQ) EfEO] Q. Factory, Abstract Factory, Builder, Decorator, 22]31 Service Locator <}
22 YA DY 2ZEQO Y AUGOA g BgH A £8Z JITY. oJAs 2F= UE
FA1T, o1t Y mi O] Of= Aol TR GAILYY 27 o] iYoo) Jg A NEHEe 21 9
mjo] 2Gd ofZFH o] a9 Ao ol FoiZ ojgol 7Y F2 FUYPENE YERIT. UiX|Y 2E9]
“Dfglo] Ot= AY HYANAY " S AT jgMy 7= YAlol AMATte JJZ0l Aot
OfZe|F|o) o) 222 FATFAUE FHYUE M FE HBY FFOIT.

Spring ZYYT Y| loCAZYUEE CTIYO T AZUEES ZYol: PAOE YYS AWl xsots
ofjZe|7ojMo| RZote] Zehx, x| 2 EYOLe ABAE JIHeL 7|YEQ)
IS LYRITE. Spring TYYIE YL ofZYFolMo) £U SYHD TR HYNY Yot
P Fe YEls Rtk 223 Yalo) opjElEet JHYURY Aot AKIFQl ofjZe|3)o)Mo
SUAS AL YA ZAYXAY ol WY MAICL. oS ADOIM {ARLIL Ih5Y
ofzaAolde AAoP] AW SpringZAYAIS AEY FUUS ZXF 7)o o YSYRANY
Y= oje F Holch,

1.1. 7L

lse =gt of Fe eAT

(o

Spring2 Y9 Tojoja-holN BojX|= 7709 g2 A A" Y
2t 258 Aot

“
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JDBCEF4J2 0|9 g XFUTt. =9 DBCEZIXE S AYEO|AE AT S°HEE F%A B
Ofuiet GAIS) RE POISE HOIAIE 9IRSl SWY BelUE Z2ogol Ue Yies us ot
weg Az,

ORM Ij7)X]= JDO, Hibernate, 28|12 iBatisE& Z¥Sl= Q17|Q= ZAXN-TA WL APIE T ¢
glojojE A ZTUTt. ORMEINZ|A= ArEoo] YAl oA Agd 2T HAXQ EMY &e)ef L2

Spring®] Mlg0%t= T 2 7158 AIRMA Y019 ZE O/RUNHE ALY QT

Spring® AOP mj7)X]= GAIO] HOoI=AE 98l= AOP MF TY aspect-XY Z2IHY FHUESE
Hggrct A= 501 IEE Yo 22917] ot HIAE-QEIE L pointcute =TXNL=
FYsojof & V)58 FUVIT. AAYHY UEUOJEr V)58 A0 YAl NETSAHY Tia BTt
2E FY FHAH @E% AR E=R Aot}

Spring® Web T7|Xj& YEITIE TAYRET)s, MBS 2J2HUE ALY loCE0IYY) 27)9 282
Y-719F o Z2F|0)d AY2ERLL JI2HQ Y-7I¥ §Y VIsES NI U WebWorkY Struts<
Y2 Springe ALY ©1R2 2ASH SYY WIIX|OT.

Spring® MVC m71Xle ¢ oiZ27o)de Y9 Model-View-Controller(MVC) 728 A Ztct.
Spring? MVCTUZBL on Qg FYEo|] ofyct oj7He U9l 24 IS YE(Web
forms)A°|9) 2YYF FRZ ANZoIL |FAYMIY L2 SpringZI|YY39 tE 2E J|sE
AFROIES Galo)d) o) gote.

1.2. A AlLg|

Yol oZE YEUSR YAS OofZIOINRE Spring® EWHH B Vs Y ZYYss
AFROLS O 7] ofZe Aol MR BE ERY AL L2 Spring@ AFRWS Ut}

L
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‘ WebApplicationContext providing e.g. messaging
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HNYHo=z2 LXTt Spring ohZe)7 o)A

X
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Spring®) AlAIROl EaMMA e J5S AlRolel, Y ojZeFo|de EBel oof MEHERY 2L
JElolY el SAMYS AIRYT SLANY Yuop) SAMMEHoT, YA RE AIGX e
HIAIYA 2R Spring® 9FY AY AEOIUol oo Pels: AT POJOS ALBUIN UL
ATt WYL RUHY REANIS AV XYL YO Aulx, @ Fojoig blojEge galo
FEGNZ A2 Y017 AY AXE HYOI=E 0J&VT. Spring® ORMAIEZ JPA, Hibernate,
JDO 2231 BATIS? SYHTL. 98 £°] HibernateE AIR¥W YA EAOL= HibernateWdS
ANEHL2 A0l #F Hibernate SessionFactorydJdS AIE Y4 QUTt. & AEET = ActionForms®Y
HTTPEIIOES  gae) S0jel 2de A9 o oISAIE o2 229 Teye Ao
SUQIRYS J1A Yaojolet KA SYRtCh
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d
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Y= AR PP Ao Cf2 =YY= AuDt AS OJROIK Qech. Spring2 |2
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REAE ABOIEE GO PRI YeH. AL ZEAN Ere oRA= oI (all-or-nothing) <
&£FMo] ofYt. WebWork, Struts, Tapestry T ©2 UIZYYPYIE AT EXjots YRR
YR Spring©l MZoks EWHY 75E AFBOI=E 980k= Spring?IvHY UISE|0jQt eiop
s AT GOl Giord "Rt QAs 2% YK ApplicationContextS A& O G419 BIAL =
228 83 WebApplicationContextS A1) YA Y Ul0|olg Yk HOIH.

RMI

JAX RPC client Hessian client Burlap client .
client

Transprarent remote access (using remote package)

Custom logic contained by beans

Spring Core Spring Context

Servlet Container (e.g. Tomcat / Jetty)

AZ AP AlLte|e

Aol YMBI2AE SO EXote D=0 Y2E LRIt AL W, FAL Springd Hessian-, Burlap-, Rmi-
Lf JaxRpcProxyFactory%EHi% A}%%}—ﬂ\— %]\C}. —f‘f—xﬂct% OH%EWOIGOH %P—:u‘ {3%% 7|’%U}7ﬂ U}% 318

220l oj3e Yol opct,

EJB Access layer using
Sisbinvokers

Spring-managed EJBs (using Spring Context
AbstractEnterpriseBean

Spring Core Spring DAO

Application Server (e.g. JBoss, WebLogic)

EB - EX°l= POJOE =7°P7]

Spring2 POJOE MAI&OI=AS JGAOIZI o180t JASE BIYEHIR Al (stateless) AMHRIS=
Zofn MAXQ Boto] WY YIS Aujo) QrMHIt(failsafe) ¥ CHZ2AHONAW AFEOIY] {19t

EBE 9ioh ZXote F2- 22m F4- dojojg MBI,

“

Spring Framework (2.0) 5



29

do
).

Chapter 2. Spring 2.0°A A2

2.1. 270

o1G SpringZAYUIE ABUTIY OIE YO WPt YUSS YoIKITS O,

DK A

SpringZ3| Y327t Java 1.30]1F ZE JavaY ZHASHEE FZI0hYS. U= Java 1.32 AW
AIEOIA] ROt= SpringZe|YH329 HIMA] YAE 71s° AXNT ojRE 1.3, 1.4, 2832 1.57%}

SRECE ERNNE

o] 7HgL FWUS M 7S ZYSI2 WA EA0: WU 7|50 dEH2 FHEAY. A Spring9)
B P22 SpringZNYYe] Springde|= BHS FIAZIE 2QPLTPYE=R AH0] Q32 FHHAT.
223 Spring 2.0& Z22Y9) Spring Experience A I20A 200549 12€0) YEE AT,

°f F2 Spring 2.09 AMF2L FIE Zls2 Teol SO TPIEXNF NIET. oA
Spring®I7IEIE S} IWUXIZF Spring 2.0715°1 A AL Q=S o, 7150 ©ol 9 20l
Ae YEE F0A, © FolA Y3 Ho] Qe JIFLS IJ=0fe.

offoA AGE MES2 FHE DK 715 Spring 1.2.xE=0 HEHJUAHY HEDACIH.
ojluIde = HNEHUEAIE 7] A% 1.2.x22=9 changelogE 2°¢}.

2.2. Inversion of Control (loC) ZE°olY

2.0004 YAd U2 B2 Spring loCAEIOYOIT.

2.2.1. Y & XMLEH

Spring XMLAIFE X B9 4IYRCH. XML27|o) J)x0t) A2 XMLAY 299 SHo|
JAIOICE, Spring©] M20t=(22]2 Spring €2 230t 2Yo] xmlS T2 9 Aot Q7] ==
of=7] WRo AEot=E Yolth) M=EE I FFYES PRA FWE, Appendix A, XML
27]01-718F Y E Bef.

FRLSOIN, XMLATIOMY |20 MYl YYE FL4 QUThY YAol BIOES Spring 2.0 AN
NS, Yolol=g DIDJ U}, DOCTYPEAIS B2I4S 9iof ofefol Zysiof 99, S0/ J1al
=XI= Spring 2.0902Z 29 “dist/resources’ HIRE O ZAH ‘spring-beans-2.0.dtd” DTDE 22 A 0| T},

<IDOCTYPE beans PUBLIC "-//SPRING//DTD BEAN 2.0//EN"
"http://www.springframework.org/dtd/spring-beans-2.0. dtd">

2.2.2. M2& bean scope

Spring9 OJAYITL YAV FIH9 bean scope(singleton ¥ prototype)ES {3t loCHEIOIY o
XYE IR Spring 2.0 Spring®l YiXIE FFO YEOI= FI1AQ scope(PE =Y, YIFOIA
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Spring 2.091A A2 & A

request®} session scope)E MIFZ ®OIYZt Spring AFEXAI7F XA Ql scopeE EYYUF A==
"hooks” € A3t o]AS YIAIZITE.

singleton- I prototype- scope® beang 9Tt FX(2T YER) FUE0] HHHAGE
HAAIGL UIX|9} AR A= 24F0] JTj=2o|tt, WX 7HX)2 YUY MFL wFe "eIt g A7t
SR =T

MEX FIMDAY 019 scopex= Section 3.5, “Bean scopes” 9A AA|0] THE O XIT}

2.2.3. RIS XMLEM
XMLAES ZH017) 418% o2t SPgor shsolet,

N2 AR BAE

"SY71s W extensible) S OhZeAOlM NYAIY 0)F ZeYYITL AEY
EY=9 £3 4PS A

Spring4TIU @24 ATHe AL oujgict. ojHe YA AHIHQ Y
A 0191 YOl 2dolg IRES ofFCL.

AFRAPHO] SpringBl 12 TWOMs e RE ofZYAo|d MNUAL Z2HEO| Spring@ AFRUH:
DAY oo BUIZE YL ofYTh YL T2 YXITL Spring YU ALGOlI] A
AFRAPYY M BlDE Jigoled) 2ol JINY J)Thgct.

2xIRsot A 71Ye Appendix B, ZIES XMLAIEOIAN S¢ AMOH| cisojzIc,

2.3. 8 (Aspect) NY =Z=220Y (AOP)

Spring 2.0 AOPO) ©ioll ol JEEAS. Spring AOPZ|Y 3 XM XMLY Aok © gT.
Jen AYNe=z 9 HYOIG. Spring 2.0 Aspect] pointcutd©l®} @Aspect] aspect ¢
2B EUEQATE, Chapter 6, Spring2 °©l89%F Aspect XY Z=2IY= 0] A2 XIS
AHG Tt

2.3.1. Y 41& AOP XMLA’

Spring 2.0 7Y JavaZiAol] ool XY= F aspectE AT M= 27)0F KPS 20T, 9]
XYL Aspect) pointcut 019 FHYL X2 AH0 EIY9(typed) adviceS MIZVCt(Gh2Y oGt
Object0A12]Z OfX] Q=Th). ©] XYo)l ©igh AAMI9H JEE= Section 6.3, “Schema-based AOP
support” 9IA 85 QIT},

2.3.2. @Aspect] aspects E % XY

Spring 2.0 @Aspect] 91 H|OJHE A2 FOH aspectS AIYTITE. O]t aspect= Aspect)
Spring AOPZIO 2/E5+ QT @Aspect] aspectE 9% XYL Section 6.2, “@Aspect]
g~ oA AgET.

2.4. OIS E[O]

A XY
2ocu

2.4.7. XMLY QAR EHES FH 4

do
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Spring 2.04{9IA EFMHES AYoke Y2 W HFHAT. 1.2.x28LY dZL2 A5 7ROV
A8 XY, M2 & AEROITE, Spring 2.0& Spring
AEoIHol ool g R= We HHE Fdo7) 910 A8 A= Aspect) aspects 7FXT

0 (I

Chapter 9, EJlIFM 22 2 AT WS Yot o

2.4.2. PA

Spring 2.0 QYOH= 2 0139 AWK AL Y] YIOA Spring®l JDBCHEA H[ojolet fARY
JPA FAojolg ch2ct,

oroF gilo] HA|A”HA gojoj9) FZFE=2 PAFIAIS S ABOIEY BYS ZITTYY, Section 12.6,
“JPA” B ROAN AT SpringXIYe 84 9T},

2.4.3. B]1=7] JMS

Spring 2.0°1™, Spring2 JMSXIYE A& (sending)BIAIXIO] ANPIERATE. O] 7)5 (JmsTemplate©ll 20}
W&OE =)0 FI)= OfX|T, BIE71AQ UIAIXIY A4 (production) AB](consumption) 2t 4
-0 IMS2'H S SYOIX| = =T

2293 Spring 2.02 Section 19.4.2, “HIS7IHQ £¥ - UAX-I|¥E POJO” oA A0
AZHEANY YIS 7MY YEZ UJAIXIY AU|S 9J0F AW XYL ThEct,

w | S WA W4

2.4.4. |DBC
Spring JDBCF4 Ze|YR32 9] JHo) HIHA] FIZUN M2 Z=H27F QY. ReMe I&X QA JPBC
J

statement?] ('7) QAKX BithEl= PY Z=0|EE AHEO19] DBC statementZ23Y S 9IF X

X2 0= NamedParameter)docTemplate ] Tf.

T2 M2 229 SimplejdbcTemplate JdbcTemplateS AMROM= HAE BEEIZJICE AR} Y
€ JdbcTemplate= java 55 A2 YWTH AR 715 01c}.
2.5. Web g9

2 €jo) XYL Spring 2.091A4 27 YAEIUD Y=t

2.5.1. Spring MVCE 9% formEij2 2fo|8 g
Spring MVCE {01 283t JSPEf2 210)B 827} SpringAIE A2 2 E 717 WOl S8Y JIRACIFITY.

Spring 2.02 Spring MVCE AW FY 4 JSPH|CIXIE USHF UA=ES AW 7159 JSPEIZ

o
“ AKX A
Sfojueielg JHITh Spring”e JRACIAC) BAS T BE YRS USALS oLt )

M2 B2 20]23 8= Section 13.9, “Springd Z B2 2}0|23 2] A}2}7]. ” oA TR ojZIT,
M2 819 2= Xx= Appendix E, spring-form.tldoIAN 45 Q)T},

2.5.2. Springl 7159139 =&
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e meHeg o), AYEY FHL A0 YelNY TESE Nt o) @eolt A4¥g
golNs 789 4ze WX Spring MVCOIA BAIHo=2 x|Qvtct. oj30) 9ujoks RS YAl
ControllersS Tt YP7AY MEEZE =goUYUH, JAS W=2 YWY, view resolver, ModelAndView,
SSS MY 9 WS AP Y I FATH oA wiE Z2EEPS AohNE N
ojojo] €1 BETYIeR YWHS RoYS Ut

Spring MVCQ AdS gold w4 XF2 Section 13.11, “QA7gO TRt 747 oA GAlo) 4.

2.5.3. 29 =oYY< =2
Spring 2.02 Spring MVCEZIYY3I Y B|X0F Y9 ZEHA ZIYYHY3IE 71TY. Spring ZEH
ZY39 APt Y= Chapter 16, ZET! (Portlet) EOIA 5 QUTh.

O] UIX)2} 822 Spring 2.091A Al YNYH &

llo

zZojotn 9 Bgo)

>
Kl
e
it}
Pal
]
(lc
N

2.6.1. SX(Dynamic) 9] XY

Spring 2.0& Java’l ofd ©& A2 AYH beand XYY, XIH= 55 A°= JRuby, Groovy
2] BeanShello]T}. ©] SX QJ0jX|Y & Chapter 24, S& A0 XY AMN|D) TIE )XY,

2.6.2. IMX

SpringZ3| YA 3= Notifications(EXNE AT XNPE 71T, OJHE MBeanServer® MBeand SEYIE
Molgo Fojots o] Jhsoict.

Séction 20.8, “SX)”

X

2.6.3. AY 27Ed

Spring 2.0& A9 AH|EYO) Uigt FAAE NIZIT. ZBUIE X IHLARZ 9ol, Section 23.4,
“Spring TaskExecutor =42 = AAIP YEBE = YoiTt,

2.6.4. Java 5 XY

GOl Java 58 Ar&ole 9 UsE MY Z2HE FYHJTY, UL Java 58 HA% LA XFS
7FX)= Spring 2.07F OFgOll SIS, OFfiE= Spring Java 5 7158 7IR]7l= Y300,

Séction 9.5.8, “Aspect)?t @Transactional & Ar&9}7]”
Séction 6.8.1, “Using Aspect) to dependency inject domain objects with Spring”

Séction 6.2, “@Aspect] XI¥”

Spring Framework (2.0) 9



Spring 2.091A A2 & A

Séction 25.3.1, “@Required”

Séction 11.2.3, “SimpleJdbcTemplate”

2.7. Spring 2.022 ©]X3}7]
O] DIXYRLL Spring 1.2.x°1A Spring 2.022 OJXok= S WAL= OIS HAIO T T

Spring 1.2 SHZ2]F|0)M9A Spring 2.022 Y OJ=0t= AL Spring 2.0 jarZfYE oHZ2)F|olM Y
YlEe] FO)A HFOF X0 AT FOOFt DTt

OIX|Y} 2O JYSL B2 “Ojojgt QIThs Ho|ch . YIojS YO O AFEORS Spring
API7} QUL G X)of] Thol 4t FUBFAHY QESHX] QJ=Ct. Spring 2.02 YU 2222} Spring 1.2
IEIIYIONAN  deprecatedF A2 EAE UYAEE NAYCH DHAN  o|Yr 22 HAEE
AR QITHY, YAl 28 TiQto] He 22 YAEE AREOorYr & ot

Aol oA, Spring 1.2.x 28U XMLAHE Spring 2.0201232J0)A 100% X0 2 2ETy.
22 Spring 1.2.x DTDE °I™9] ARSI, Spring 2.07159 M2 X (scopes & Y 41 AOP
22 EFMN HY)S ROR A2 SO,

MI=Ee ol Weke o Y=o TAls YYY FERLEH 0152 A7) 9% Spring 2.0 jarg
FeEAoIT. BFIiE 71X0M, YAL Spring 2.09 M2 )15y MYS A8 AESI= AS
AEIRITE. A S°), YA MEL Spring 2.0 2EIUZ aspectE AYP0ts A AZPI=EE JHE$
QITt. o]AL oA AE[AUQ Spring 1.2.x8%(1.2.x DTIDE FZI=)L AIROIE= AHY 0%H=E
X)) 20t Spring 2.09 AL AH(2.0 DTD Y XSDES F=0=)E Ar01o] tf2 10% Y%7t
FROITH XMLAEYES Y201=317] Yol Spring 2.02t0|2 TS S = ZYROIX|E =t

2.7.1. AZAY

WA EFHY S22 S0l Spring ZAYNZ 2.0 WET B A9 Cyselo) XY
‘changelog.txt” Z}YE L2},

2.7.1.1. Jar Zj71

Spring ZYYY3 jarDiU9 HI)FL 1.2.x <& 2.0 =70 AYO] HZALC. EI|, DO,
Hibernate 2/3, TopLink ORMEY 2H2E AT HE jarZfYUo] EAQATY. 2RSS Yol Ay
“spring.jar’ ZfYO Z Y X] QI=T,

2.7.1.2. XML H7%

Spring 2.0 & ©°JF™ Y{XY DIDRY TY Z¥9 YE9 Spring XML UIEHolE =Yg AGot=
XSDE 7HMT). 9™ 9 DTDe ©jXo] Yejo] X dLTt. OIX|9 Th501ctd YAl beany Y w9 JHy
g0l XShEHY S Y=g F=5 A[RAY.

b3E A2 bean Y (scope)?t FAHe YYOIY. Spring 1.2 DTDE AREVITIA, “singleton’
£42 A5 ABYs AH. UL AE singleton’ £ AES OI=OMA] Y= M=E Spring 2.0

DTDE AEOIES MehQs YTt OFXIY beanWUF 7] YHES HOYOLS ‘scope’ £ ALBOIRL

2.7.1.3. Deprecatedd ZeH29 Y=

Spring Framework (2.0) 10



Spring 2.091A A2 & A

@deprecated® HA|Y O]F9 Qe ZAL GIAET} Spring 2.091A4 MAHUE. Springgd 2.02
M2 AXIeZ BAIOP|Z2 AYWPY. 2|1 deprecatedd 'ZBH'= IEJIP) FYL F=ALS
A& 0 = THAIO) AR AMA|E T},

ojFl AZUANY, WA EBHY ZSZ AN, Spring ZAYHI 2.0 hEHY Y 49
Y E2)of] YKt ‘changelog.txt’ TIYS £},

The 9] Zefa/QAEHo)Ax= Spring 2.0 2EJIVIC2REY 2T N HE QT

ResultReader : RowMapper QIEH|o]|AE THAI AL},

o

BeanReferenceFactoryBean : A2 70 YA 7]¥E THAl A1E0}2},

BeanDefinitionRegistryBuilder : BeanDefinitionReaderUtils %Eﬂig] a2t Uﬂ—)-\—E% Al Ar2otef,

X K X KX

BeanFactoryBootstrap : BeanFactoryLocatortt Al AIY9l LEAER (bootstrap) SeHAE ULl AR S=
A8 9o},

XI RequestUtils : ServletRequestUtils S THAlI AL20}e},

2.7.1.4. Apache OB

Apache OBE 9%t X|¥O] Spring 22ECIOA &AX0] NAHEQAT}. Apache OBEY =0T e=
0J X0 A2 7F5OITt. OHX|P Spring Modules ZEHE0]| Ql= A2 oA RS QT

2.7.1.5. iBatis

iBATIS SQL Maps 1.32 9% Aol 25F ANALYUT. LLO[HAH BATIS SQL Maps 2.0/2.1=
Y2e|o)=ofzf,

2.8. JUICIER FE &0l
Be o WE ojZeAoIMe Spring 2.09 MEDR YAHE 715 BAFI o) YOS,
J@A 3 ojzedlolMse  AWo]  Ammel ool AZ%  ME  ojEeFolde

Springuﬂgrﬂ('spring-with—dependecies.[zipltar.gz]')gl ‘samples’ OIA &&= QIT},

+9 29 WAl (showcase)©l2t 82]= OfZ2HoJME ZYJITt. o] MAE
Spring 2.09) M2& 7)50) Tigt 9INIS ANZoITH GAL o] WA

SESER 2
N YP BET P24 UV ARYS ATk

I8
Ik RN

Spring YEZAE Spring 2.09 M2 71523 ¥F07] #100 JUICIESAT.

AN o7} Qe YQIoks SO WIIX) ofj@jvt AZTH ofm QER} A2t oy} YALTHY

o)%E 2@8A Spring Yol olelg Yeiyc,

’
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https://springmodules.dev.java.net/
http://opensource.atlassian.com/projects/spring/

Part |. Core Technologies

This initial part of the reference documentation covers all of those technologies that are
absolutely integral to the Spring Framework.

Foremost amongst these is the Spring Framework’s Inversion of Control (loC) container. A
thorough treatment of the Spring Framework’s loC container is closely followed by
comprehensive coverage of Spring’s Aspect-Oriented Programming (AOP) technologies. The
Spring Framework has its own AOP framework, which is conceptually easy to understand, and
which successfully addresses the 80% sweet spot of AOP requirements in Java enterprise
programming.

Coverage of Spring’s integration with Aspect] (currently the richest - in terms of features -
and certainly most mature AOP implementation in the Java enterprise space) is also provided.

Finally, the adoption of the test-driven-development (TDD) approach to software
development is certainly advocated by the Spring team, and so coverage of Spring’s support
for integration testing is covered (alongside best practices for unit testing). The Spring team
have found that the correct use of loC certainly does make both unit and integration testing
easier (in that the presence of setter methods and appropriate constructors on classes makes
them easier to wire together on a test without having to set up service locator registries and
suchlike) ... the chapter dedicated solely to testing will hopefully convince you of this as well.

Ghapter 3, loC ZIEIOIY

&hapter 4, XY

&hapter 5, 2N 3 (Validation), YI°JE-BjQlY, BeanWrapper, 2 PropertyEditors
Ghapter 6, SpringS ©l29 Aspect A|Y Z=22jY

Ghapter 7, Spring AOP APIs

Ghapter 8, Testing

Spring Framework (2.0) 12



Chapter 3. loC ZiE|o]Y4

3.1. &7

o] &2 A°oj9 AH™(loC) WYY Spring ZHYYI Y FYZL TIEC}. 'loCE Spring ZYY3 T}
AZole WS FY 7Iss YA EUYIL HU], EFROIUME JHGHl=2E @ Yed o Jied

(S S B “

TAHUE AN ©E A°IY.

ol QlEmoj2?

A}%K}% BeanFactory L ApplicationContext & 013310] %%’?J ’8%*011*1 AI'%UDI 2o 7}78 73,]%}@7(]
SAOIR] ROICH TiF) REESAOIAl TR ojEejrojde JNudm, AlRop) by Fe Mue
ApplicationContext®]Tt. ©J= BeanFactory Z2E 7|52 A|Z0IYUA E=3F APiNe=z PO 0]50] Yot=

2Y 7158 AFgoksTEl Qo 59 HIXQA H2YA (declarative approach) & A3 0t7|% it

org.springframework.beans®} org.springframework.context ZH7]X]== Spring ZYH3 9 loCHEHIOIHE T}
712E AIZQITt. BeanfFactory QUEH|O|AE oyl A9 ANIe: ALY = Y= 23 AY Y2
Xj2otct, ApplicationContext QIEHO)AX BeanFactory 19 FEE Q2 (BeanFactoryE AISRES),
Spring® AOP7|s, UIAIX] XY WEY(IFAo] AFRH), OYIE Y, ¥ oWZF o)A AT}V
910 WebApplicationContext?t 22 £ OfZeA01d AT HEY2EE § g s = Y= 9

oe 71558 IR Yok

CIAl @Ol, BeanfFactorye A ZHIYRA3 L 712 ZIs3 NIOk= CHEol, ApplicationContext= =Y
HAN ZA)(enterprisse-centric) Y 7158 71719 BEJ2 QIT}. ApplicationContexti= BeanFactory®] 89}
SN E (BeanFactoryd 7158 2% ZYOIYA, T2 7|58 ¢ 2710 AME) 0Tt BeanFactoryd 2E
s Y= ApplicationContextO = OIXIVIX2 ML EHTD B Y HUf,

o] 78% BeanFactory o} ApplicationContext 250 &]%Ut% 7]% 7"]%’% Cf-?-% j}'\'t\’jxﬂ 28 )

ApplicationContext AEH|O]20) T HEHE= Jls2 UFe FUM 229 FHY P22 YHAG.

3.2. 71X - HY|I9)1Y L} beans

Spring®A, oiZe)F|o)H9 WTIE YAO[D Spring loCHEICIYOY Qo) Ze|g= ZHXE beansci
OITt, bean YOl A2t & 5 2120, Spring loC container® <ol UYIHOZ QAGAJIE D
xYEn gegc. 3 Yol beanol: WY SWY o] gri(ols RE of2 Hol oA ofeigo)
ojZeslojdol Qi ofvlE e AXISZHO O Bof). oY beanSH IRSUY oEye
Aeloluiol 9ol ALl AR olefd|olelo) ojof vredgict.

9f.. bean Q7J?

‘component” Y ‘object’?l OId ‘bean’ ©|2f= °Clg§E AR THE Spring ZYIYY3 XA
710 |EE S ATH(Springl REXOZE Enterprise JavaBeans9 EXIAO| TR Tiore=

A

'vjAE L.
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http://www.springframework.org/docs/api/org/springframework/beans/factory/BeanFactory.html
http://www.springframework.org/docs/api/org/springframework/context/ApplicationContext.html

loC #dIolYy

3.2.1. AEHoIY

org.springframework .beans. factory .BeanFactory— ?—IH?:-_}Q bean% E%}UI—T’— _'EIG}% 7:]-]0]% Xl% Spring

loC EI°1YY X &HOITY.

BeanFactory2 Springoﬂkl t’—',“é' loC ?jE'“OI":I 9,'51511015015}. 01318 O'l%elaﬂol{‘jg' 7—'.”'“%
AXG2OPI Y (HERIA BPE ANE 7IHer)ole g ANE ot 2 AN

9=4g TYOR: HYS YD AT,

Spring Y7 BI= ANZHE HOl'Y BeanFactory QAEIH|O]29] Gt2 23 (implementations)©) YT}, 717
2E8XNOs Al2% =  BeanFactory THE  XmlBeanFactory =ci2°]%. o] FHE EI| XML=E
ofEe|ACl S FY0ke A 2 NSRS YYT AXIglol SR HRIYE BJAE #IUY & YT
XmiIBeanFactoryx=©] XML A UEYOIHE 7K1 NP AYH AI2”o|Y ofjEZSFHo)|H¥S
e,

Your Business Objects (POJOs)

» The Sprin
Configuration Cuntapineg
Metadata
oroduces

Magic Happens
Here

Fully configured system

Ready for Use

Spring loC &Y

3.2.1.1. 27 UlEHIoY

9} oJuIxOIA B4 Y= HAY, Spring loC AEO|UE MY WEIOIEY QoK) HERS X YYICE o]
MY UEOEE Spring ZEIOJUo]  “[GhZEFolHUY ANIZ]AAT AL MY, Tejm XYY o
Wl RFols whgol XUx orech o] A siefdjoels Wi Tolm XM XMLYE=
MZECH XML-7I9te) Ay OiefdjolelS ALY, YA Spring loC ZEOIY7 F2ohz2 Yok
beang 9J2t bean¥ S EoIn, 80|} UYL oPA £ Hc.

Note

"
XML-718te] BjEfgjolels A UjEfdjolele) T Aytgo2 Atgs: gejolct, Igcin
0|40 AFEIISYH KUY VIEIOIEIY HERE ofuTh. Spring loC ASIOIY AKlE A%
U|EIY|01E Q] YEfjt= FHo] AYS X =T, (decoupled)
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loC ZE|°1Y

JHRtAol= XML, Java ZeimE] Yej, T= mZ=220Mo=2 X 2|(Spring9 public APIS
ALEo10]) o= A WEYOIEE AZes AT XML-2I8F A7 YETolY Yej= U<
2rofct, a2iA o] H9 YO Xj= Y JHg2 Spring loC AEICIY Y 7158 MYOI7] |0l
XML HEiE ALY ZAoIH.

Resource

ATt |oCol TP 7128 Z2% HO, Chapter 4, XY 9 A3H, Spring? 222 (Resource) 3240
cho Bj=200) K8 ZoIct.
ApplicationContext MK NadHs 99X F= %% AE2L Java CLASSPATHOIANSRE =& D A|AH"D}
=
=2

Zo| Topet 98 Ao R MY UEOEE oiSY & YTE o 22 PAIPOIC)

ZYAY FQ oZFold AY AU L0M=, Spring loC AECIY9 i} O]9 QAEAZ
AIAOLT) QIO AR YAIR ez FYol IRIl ge8e FIoy| bt g 59, U
OHZ2H01HdY P, OHEZAHOIHY T web.xml ZIIUO] 2THO] 8 HE9 PIBXNOo=R AIREHE
J2EE ¥ M&X XML P22 ZHRUIo|TH(Section 3.9.4, “g oiZFojde ot @evt
ApplicationContext QAJ2AEAD” £ Y2f),

174 71280 =FL 2=, Spring loC ZHOY AL HE )Y 7 AEolofTt Of= XOoJ%= B4t bean
No2 PHHYXIY, BEL 1 Ol beang FHYTICH. XML-7I819) AN UEYOJE§E A
O] Tt bean2 717 A9 @O <peans/>LAWRO] OfLt 22 1 OJA9] hean/s LAE AN HT},

’

O1T bean P AME=ACIES 70 ARFQ AN T3V, PN O=Z ojRE AU|A AF
A7), Glolg ¥2 AA(DAO) Z2 Struts Acton?t 22 EW ZIX|, Hibernate SessionFactory® 22
ol 7|8t PXE O|FE= A, JMS Queue FZT A 5 A beanYJE M AT (bean©)
HOY & 9t Yot BE AII0) 9D, ©X ohBeolY WA Sl Gof Mg ol

offiol A XML-719te) M TlEfE|ojEl9) 7] X9 XIS B 5 YT,

<?xml version="1.0" encoding="UTF-8"?>
<beans xmlns="http://www.springframework.org/schema/beans"
xmins: xsi="http://www.w3.0rg/2001/XMLSchema-instance"
xsi:schemal.ocation="
http://www.springframework .org/schema/beans http://www.springframework.org/schema/beans/spring-beans-2.0.xsd">

<bean id="..." class="...">

<I-- 9] beang 9T =L 0|} HHYo] of7)9 T}, -->
</bean>
<bean id="..." class="...">

<I-- 9] beang I =209 HYo| %70 2%, -->
</bean>
<I--Y Y2 bean PYsOl AL F UT... >

</beans>

3.2.2. AHI°1Y ALYHAYYT}Y]

a

Spring loC FHIOJHE QAAYHAR0I= A2 O, OFoIA 2 YIS BA].

Resource resource = new FileSystemResource("beans.xml");
BeanFactory factory = new XmlIBeanFactory(resource);

Spring Framework (2.0) 15




loC ZE|°1Y

T

clr

ClassPathResource resource = new ClassPathResource("beans.xml");
BeanFactory factory = new XmiBeanFactory(resource);

T

clr

ApplicationContext context = new ClassPathXmlApplicationContext(
new String[] {"applicationContext.xml", "applicationContext-part2.xml"});
//Z& ApplicationContext=
BeanFactory®] 7] %= O}t
BeanFactory factory = (BeanFactory) context;

3.2.2.1. XML-718F 47 BIEHIoI Apgot7)

8oy JAYE A8 XMLEY=Z Z2eotes Aol T =2° 2 == YT, 22IAN oot XML
mAds= AgE oNEcPold JE2EE AMAoK: UK YYE o =22 FP2E ICUEHE Y=
ojZgFold HY2AE MYHXIE  AI8OF=  AOITE.  bean factoryE AI8919, bean 39

2l (reader) = SAW=E 2219 U2 RE bean FYE Ul ol8Y AH8ES AT

UYHOZ, SpringHe U 2 F2 YA Lol I el MY TUo| of2 HYSY
ZYECHe A 7} AFTYol A2 Ymert glojs 7] geold. o Yyosy e mY(ge
BUYS)2 LE bean FAS HAOLI) o O} TS I MY Gmports 22E AIROES 20},
<import/> 2% importE $£Y0h= IAUOA] <pean/s LAIF YR7) OJFO|| FO|0}9} Tt MZg BX},
<beans>
<import resource="services.xml"/>

<import resource="resources/messageSource.xml"/>
<import resource="/resources/themeSource.xml"/>

<bean id="bean1" class="..."/>
<bean id="bean2" class="..."/>
</beans>

o] 01]7(1|01|k|, Q2 pean™¥Y7t 3719 J-_Lfoe](services.xml, messageSource . xml 2} themeSource.xml) 25 €]
M. 2 A F2E importE FYO= FYYTpYol Tl ATHAoIT. 2=iA °o] Fo
messageSource.xml 2 themeSource.xml®] import Ol= IFYQl YX] O resources ©l RUAOIOFLF Of=
WHEIO) services xmi2 importS AOls A e TREeY ZhamlA P2 Foloft et o)
REo) W o) zeH () ANRE PAEC OXY AUFARE el op| gl 8lS sel4)
SAEetE g2 glo] Ao 0] © ue ojct,

importd IfAUS] WY&LE <beans>LAE 7MY 9 SO Z=Yol= 27)0fL DTDO) et 4480 729t

XML bean’§9 um}Qojojofut Dit},

3.2.3. beans

O o) AJHAXH, Spring loC A O|Y= Ot 22 I OJY9 peand & VITE. O]HJF bean
ZEolyo) Mlad bean2 7HX AN UIEYOIEY HO (W XML <bean/> FQ) YEIZ2)H XAJAIYE
A2 ot0] AT,
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loC ZE|°1Y

JEIolY YRIAL, oY bean HYL TI2 ofE RS ZFOIME S0 g9 UjEldolEg
ZYVh= BeanDefinition K12 EHHCTT.

X NP S £Yote 2W2Y @ ojAL B FIYE beand A A 22T OAIY beano©]
UCGHHQl Y HRIE ARBOIR] P2 HH(static) factory UREE REOIO] QAAFARMHGY, OJAL
AN 2 factory 229 Z2eH2go] YA o|ct,

X bean¥HA MY QA= bean© HHIOIY UOJA o®@H YWIES OI=XE XYIITHOIE HY
Z2EEQ T= A2E, autowiring =25, 9YEH AN3 &, =X7|¥(initialization) &
A A (destructlon)Uﬂ+E) )

X AHES7 AWAEE beantio]l AYY YA} QX ZelmEl gt 92 EW FHYM ZL FEol= ¥
Ol (GRS QIXIo|HY ZfHE|Z gleg XJPYHE)HYMY sy AYM 2 HY 379
22 gPso] € Aot}

X X2 ol= bpean2 Yo LY TE bean, °IE HY Y X[ (collaborators - 2L

9= dependency®|efn 2]7]% 3IT}),

AN Y HHYSS 229 beanPAE THOKE ZAWEY RSO NFYHo= v ol
].

o
Dejg mejmE] £ YL 220) UY Y AMY BA YIS ZYOIA oflo] S22 AIAOIICE

Table 3.1. Bean Y

°lg Y AT J2

class Section 3.2.3.2, “bean Q2" AYHo17]”
name Section 3.2.3.1, “bean YYo}7]”

scope

Section 3.5, “Bean scopes”

YA AR Section 3.3.1, “9=A AlQJo}7]”
Z et g Section 3.3.1, “QIZ=A] AlQJo}7)”

autowiring 2= Section 3.3.6, “Autowiring YZX}”
TG N2 == Section 3.3.7, “YEAE 9Tt N3~

Heg =713 2=
Section 3.3.5, “lLazily-instantiating beans”

X713} gAE Section 3.6.1, “Lifecycle QI€jm|o]x”

XA (destruction) HIA= Section 3.6.1, “Lifecycle QI€jm|o]A>

XYE beang YYote YYS UEME beandY o=, oW BeanFactory TS factory2OIA]
(ATQ'X} =9 QIUH)@}SIE](H EXjot= BHE SEY F= UE= YHEY.  DefaultListableBeanFactory
ZeH2E registerSingleton(..) UIR2EE S0 2T 7152 XPTUTt. LVHHQN ofZeA|0]dE UEHoE
beanFAE S0 FAE beansS 7HX3L U522 AFOHC,

3.2.3.1. bean GYo}7|
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loC ZE|°1Y

bean 9Y #3X

(o)1= SpringZheg AOJ9A=)bean? °l§8 XS W, QU2H2 LWEYL BF Java YY1 S
AIEOI=E QY. 2 HI2 bean® 0182 &FXR AIATIR 3 0|FE= camel-case(RYM ol
SRR AEO[R SR ol WZAIR AFHYAIE TEY. JdIEs¥ (WUSE:s ANYoin)
"accountManager’, “accountService’, ‘userDao’, ‘loginController’ S°] g Zojt},

bean2 YYOR: YT At WYL HEOIe S MWL FH YY) G2 oofo] Y= YSoIFCL
ojEet X BY FNS MoK RS I oj2e Yol ofYTh. Spring AOPE AISRITHY Y 7%

Mg ojgoz WAYS WL bean? $2Ol adviceS LY T UhP 2 £ Uof & 5 Ach.

2E bean O} T 1 049 id(AJUAI B2 o|Zojen BeI|E olv), o] ojSL RS S L
LERAITH) E 71T ©]2i9t ide beang HAIOID Qe AEIOY Ul N SUojorgt ATt bean Tl
Qx| ofU9] idS JIRIAIY ol 0|49 idS JIATHY, FIIHQ USL RAUNORL WYOR UFY 4
OIC]-
oIt

XML-7]9te] A7 OjEjujolelS AR YT, bean®] AHAIE YAIB] Ol ia U name’ 42
AFROITE g SAS HYOPH oY idE YAOLEE o8I I2n AR XMLRAY ID £40)2
XMLTIAIE Cf2 227} idS REYG WItK F718Q 924 YAIZ ¥4 At oA bean idS
YAOL] 9ol ARt WoITh OIRY XML AHolAS XML DA Yot 2ApF Mgk QIct. oj3ie
2E 2 Rofe ofUX|, o]t S XML BAIF OIS AIRY TWRIF YU beanol Thoh i
WS ALY YUITHY, ofLf 22 1 049 idE AFROMs WAl name’ SAIAl YE (), MUIZE
(), T BWo= RO Lepfugct

beang 9% nameg AZVt= Z°) LIt OfLYt, name®) YAINCZ NZEX] Q=tid, AHOYE
bean2 % (9YPH name2 YUY, beang Y name AFNIZOHX] QY= NHLS UF9
AZY HOITHDIIIR] AtYZ W (inner) beans®] QJT}).

3.2.3.1.1. bean©l] ©AX0}7)

bean F9 WROIAE, id £48 ©l8MA AT ¢ JHY OJlgH IR aiasHYS O 7Y T
OS2 =YY beand Tt I o1gY 0IFE XNFHY & YTk OIHY ZE 01§ YT beandl
dSote EHeE UFHY, O ofZAIod UolA 2429 PRUETL YEUE XHo FGAIE
bean°lg2 A&l 38X YEYS FYXROIES Ol A L LI BN 7&oM 2d #
A

2x9 g 9ot gee o=
o

IS} o1 XML-719te) A

OIRIY beang FO T W RE WHS Wi FAOLs R Ue=
o
= AX

=3
2ol YOIE beang AY WS XHOR= Aol vKYEHY Zow
ojEtlolElolA, SYAQ <lass LAE ARROIA JhsOlCt oE Sof:

—_

<alias name="fromName" alias="toName"/>

o] 3%, SUT HOIY o Q=  fromName'ClEf= 9189 beanl YHS HIYTH Hol=

“
“toName' 22 FXT 5= Q)T

FAIXNQ VIEEY, XML YR EOIN FEZYE A} componentA-dataSourcestal £2]= DataSource
beang F9ote J*, Y=Y BE 2 DataSourceE XML AHFPY TE TVRoIA
componentB-dataSource®} Z°] T oIt} F o EZTF|0)JMQA MyApps AHHIAQ XMLY ARE
Joota 3719 22 252 2 HFXAQ oz old HY2E Yol 283 I DataSourceES

A

_l
4]

O
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myApp-dataSource®2 FTRYACITt. ©] AlYT|E MyApp XML %0l ©29 SPHQA EHYS
F71ot0 A g AH.

<alias name="componentA-dataSource" alias="componentB-dataSource"/>
<alias name="componentA-dataSource" alias="myApp-dataSource" />

OJN] 2}219] HZJESQ F OfjZIFHoJNML [FUSIUA TS HYsy ZFEO(X] Y8 Aol 2xFY
Ol (At Yg2aHoj2aTt QeA0IT) S SIA dataSourceES FXOIVAIE, OoJFH0] IREL UL

beang FX0l= AO|T}.
3.2.3.2. bean QQAYA AATLT|

Spring loC ZEIOIY I, bean HOlL J|2Ho2 ofy e I oA AX| AHE YOI 9ot
zely Ze otk EolU: 230 S0 AFEY beang Y ZaYL oy, oy
beanolol ool W&Y MY UEFIOEES ALgolD] A% TYohN, MY ARYSS YIY A2
HAIS AT oy MM oZ2jFold MWL Spring loC HEO|U AT} ofE Er(Ze
Zer)o2 JAPAYEEX, Jejn HEMOE MNY NS ofBA YAYAUOLR XHOhs
Yol ool ctg ztolc.

XML 71919) A7 YIEYIOIEE AEOIYY, <bean/> 29 ‘cass’ §92 AIE0I9 QA2€2E YL
A9 E(ZL 2W2)S GAYSE AT O] rdass’ SHYURHNL=2E HEXHOF  BeanDefinition
A2EHAO) (ClassZ2HTHE 7} P2 YYo= @ (Section 3.2.3.2.3, “A2FX factory HXEES
A} 010] QIAEADL AHAO}I|” 9 Section 3.7, “BeanW9Y AL o] FIIX] 0|7} QTh o) FIIX]
55 F OIUE 9o AREET. ZHCIY AT YYAE ZE('new’ € AIBIE JavaRES oW
GO SUT YALR)TI0] beanS XY AYH0l= UREY UVIHOl FLRME= class £40N=
MHE beany ZU2E 7IYTUTE. HEHOIYIF beanS YO AN 2W29Y HF(static), factory
UAEE DE0f= TA g UUHAQ MHOJME= class ZHEl= XS AYOPI] YO TEHE static
factoryt|2EZ2 ZYol= AN ZAZE 7YY (static factoryU|AEL TH2LE YIYE = BN 9
EI e class £74°0 XG9O A e FP20] L SF0| T2 SAW29T AT .

3.2.3.2.1. AAXIZ QAHA AAJT}T|

YYRE S HIYYSR bean2 AU, RE YurHel FeHAE Spring? TYUFD) ALgolEY
AL GITh SOl YHY Zehas ojwel S QAEHo|AE FAOPHY SH FYej2 IYY
LRI} gIch. UX bean22WAE PAOK: AU FLOITH OIXIY XIFY bean2 AM OF ElY)
oCE AR YZIOILol WHetA J12(OFRPAHE OIX] o) MR WRY 4% ot

FIHL2, Spring loC ZH°IYE YT JavaBeansUS TeOl= A= FIoH @A g8, Ay
GAlo] Yols T of@ Zehreie BE|P 5 YTt Spring2 AIROME WREY AIYSS AN
JavaBean(7]12 AKX} mejmjE|o)] wetN AAJE setterd getterS 71X=)S HHIONY W9 2
NBOIXY, FY MUE23 pean 2EIYO] ofd ZefA: I150IH. €S0, U JavaBean 2EE
TEA] ge ™A A= connection poolg AFEY LRI AV, Spring2 FAIY A= X
S| cy.

XML-7I¢t A7 DIEfSolElS AR QT YA TSN Y bean2HAE YAY 5 YTt
<bean id="exampleBean" class="examples.ExampleBean"/>

<bean name="anotherExample" class="examples.ExampleBeanTwo"/>

Spring Framework (2.0) 19
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YRl AXE MB(BRY FLONOKe JIYolY, AHES A0t o1 AN AATA0| ZejmeE)
AS WO WYL 2 4YY oI

3.2.3.2.2. static factory HI2EE A}20}0] QIAHA XA}

EE ABUA AYHY beang FYAY W= SM2E GAIOIE cass 5909 static
factoryBll2=8 Z0tn Q= ZHEE AIFYOILL, factory-methodBhs T THE £ factory UI2E9
0122 BAIY WL} YTt Spring® 2 MAES (UFO Yol oY 71Kl AN W WYl
WY ) DY 017, YUK MYXE SO AT AT OIF Ul Qo) AISY 4 s AN
ARE == L 2 AOIT. ©1 bean PO A2 AT YA FEA static factorys 22 T
ST % et

static factory Ul&

TS 9NoIAN factory UIAEZE TEOI MANE= bean2 HYot= YYHS B F QT 9] bean
oot vrdd N9 EQJ(ZA)E YAIOHK] (1, X factory HIAEES JHX1 A0S
YAITIS FOJOAN Bt O] YA|OA], createlnstance() HAEE 2 static W2 E0])0jofY} BiT},

=
=2

<bean id="exampleBean"
class="examples.ExampleBean2"
factory-method="createlnstance"/>

factory®l2 S0 (71K AR ABoke IIMOIL factory2RE 2A JATAS A4 o) 2
AAY A ZeTEIE MO R 2 AYY Ao,

- AT

3.2.3.2.3. QAA"HA factory HIZEE AIR0}0] QAE AT} AAJT}T|

static factory methodE S0 QA2H2E AY0t= AL |FARE YYe=, QA2HA factory HAEE
Atgofo] QlAgAvts YYOIt= AL o] AHEOJYo| EX|Vl= bean? factory WIAEES ZZE0}0
ME2E beang UsO Y <UJTIT.

o JIYS ALBOP| YOH, cas HAS AFONY dgm TU(SE Lw/xA) Aol Y
factoryBl|2EE 71X bean?® ©JS€ ‘factory-bean’ FHE YAIO[OIY JIT}. factoryUl|2E AiX|=
O\ O] “factory-method’ £4S 01 AFOIY HTHOIRNY oIFOIN BOIEANT).

<I-- createlnstance() 2f= factory HIAEE =PI Q)= factory bean-->

<bean id="myFactoryBean" class="...">

</bean>

<!-- factory bean2 E% Y& bean -—>

<bean id="exampleBean"

factory-bean="myFactoryBean"
factory-method="createlnstance"/>

ol
¢
(lo

VIS o)FOl beanZHHEIE ANOR: WIUSS =08 olFol oIXY, oleiyel H2
factory bean XI¥E DIZ SO AYoin A 5 AZES & 5 N siEH.

3.2.4. AHIOlY A}25}7]
@@ @3.2.4 Using the Container@ @ @

BeanFactoryv~= Z|2A22 TE beandt 2ASY JEHY S FXI%= FYY factorysg2 AT
QIgW|o|A0]] XJUX] Ql=T}. BeanFactorys QA9 bean factoryES AF2019] beanYJE Q12
JAE% H2%= AS 71sOMH QY. BeanFactoryS AW YA ©EXNY OIUE AJYoi2
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XMLEENS RE beandYHONIA 212 HOIT.

InputStream is = new FilelnputStream("beans.xml");
BeanFactory factory = new XmiBeanFactory(is);

getBean(String) S A2 010] YA beanQU2EH2E 71885 QT BeanFactoryd ZEIOJAUEZS A2}
SOALHEZ AU pearactor ASHOIZE 0FY Folojd=e o) 95 O WASUHS
21T

X boolean containsBean(String): BeanFactory?l beand&Lt FOJX O]9 THEEHE= beanQ2®HA
ZYOIHH trueS BHADICEH

U

Xl Object getBean(String): F9%Xl OJE00] S=H beany QJA‘?JA% YIZIoIT,  bean®©] ©J% 7
AYEEXE BeanFactorydFOll GJEVUTE. Y2 EL IF Y2H2Y M YYHE= beand
E‘J%}%’Ziol':}. BeansExceptlonc beang ¥§¢ UAEEH(O] 70"—?— ]1% NoSuchBeanDefinitionExceptionO]
D20ITH) U beang YATALOPIL FU|oke SOt 097} WYST YHEo|t,

XI Object getBean(String, Class): —;F—O'IB OI%U}OH %%% bean% '{’J%}@C} ‘{H%El% beang 9
ZPre  gERERO U beano  gudEs g @
9)) Q) (BeanNotOfRequiredTypeException) 7F  TXAIZIOIT},  AICI}  getBean(String) UIAES =2
FA(FOIN ) HEYTY,

XI Class getType(String name): 301Xl 0|58 71Xl bean9 ClassES BIAQITE. FO]X O] 8 71X bean©]
ST, NoSuchBeanDefinitionException ZF ©A &l O] T},

X boolean isSingleton(String): 1% ©]E019] SEH beanI YL beanQU2EH2TT HIEQX] OfUX]
ZARICHAYZEY 22 beangH= laterdlA AYPHTt.). T Fojx o]0 AFH bean©]
DAL X] Q=YY NoSuchBeanDefinitionException? YA A A O T

X String(] getAliases(String) : 22} bean@ U oWt A= YAIEO] AQTYH FO|ZX bean®lsS Tt
Wy ey,

3.3. 9&H

YA HYHQl YR ofZYAo|ML WY A (EL Springl bean)2 USOIXIRIE Qrech. TbE
ATV ohZEFOJNEAIE HE AIBAI SHAYE ohBACIMNY LR B o)
Hsols 2Y9 ANE JRITHEAS ANY WY G0t ©S PES =N Ye 9
bean¥AZ Hoots HOBRE WAL YWIK BE(HN HBFARAIL Yole AL LUols
ofZeAol)S Do) Sjoh U Aol MAMos AFoE ofZeFo|MTA St Wye
Al

3.3.1. A& Yol

Dependency Injection (DI) BHIZ9 7I1271gL AYXIY QX}, factoryW|2E0] THPE QIXf, T=
factoryBll2==28Y AYYEHAY CIAEF A A2 AYHes ZSHEE SHAYU AEHS
YYo= ZAo|Tt. O)]AL beanS AHYW 0JoF Y=EHES ANE YYD AT HHOIYY
ZHjo|T}, o]HL BAXNOo=Z yitfo]11 Yo}t 0]22 2% |nversion of Control (IoC) ©IY. beanXIX|=
AAYAYE A|ojofAL 29 XNZYX AHS AN XHFL=2 QEHS AKX AL AU)x
XA T} 22 HOITt,

Spring Framework (2.0) 21



loC ZE|°1Y

DIPIgES NE&EW 3Z=7F FY ’é’ﬂt’ﬂxlEE Arggol 2YoiXict. 2RsE Y7 MIHXP beanf]
=ML SUW THZYQ =Y =2 UAo TXOL= o] BTG Tt (222 FINOZ 9FEH0)
AXIPE X AA| Z2H2TF Ohs 0] RAAX] LX) RJIC.)

o)™ TEoA BAFANY, D= F72IX9 FEi2 AT YYOIo  Setter YY &
A A X (Constructor) ArQJo|cTt,

3.3.1.1. Setter 29

Setter-7I¥19 DI= QXI7F Q= AHAIY QX[ Q= static factory UIAET beang QA2YHAIOLY]
ol TZHF beany setterV|2EE TZ0}0] AN DE T,

settertfYS AEOI YEPCl JYHe 229 ANE ofF=folA Bt o] =20 Hijof SR AL
9Tt o] He QYN O] Java©|T}.

public class SimpleMovieLister {

// the SimpleMovielister has a dependency on the MovieFinder
private MovieFinder movieFinder;

// a setter method so that the Spring container can ‘inject’ a MovieFinder
public void setMoveFinder(MovieFinder movieFinder) {
this.movieFinder = movieFinder;

}

// business logic that actually "uses’ the injected MovieFinder is omitted. ..

}

3.3.1.2. AR &Y

AYR-719) Dl 21219) PAke BAOK: Qe 59 XIS IR YRS Bole] AR|otEC,
FIPHO2, bean2 A0 AW SN AKE I swtc factoryWREES DO AL YRE
SSOP) UFYS YD o] YAEY LR MYAIS A AXY static factoryWIREES AT AXIS
=0/t

T

AR YL ALBOIO QEMS HYUS Y ZAY XIS offelA Bet. TiAl, o] Zzh2o) Tt
SYo AL Qe

public class SimpleMovieLister {

// the SimpleMovielister has a dependency on the MovieFinder
private MovieFinder movieFinder;

// a constructor so that the Spring container can ‘inject’ a MovieFinder
public SimpleMovieLister (MovieFinder movieFinder) {
this.movieFinder = movieFinder;

}

// business logic that actually ‘uses’ the injected MovieFinder is omitted. ..

}

AKX = setter-7]8H9) DI?

Spring¥ 2 o setterddY A2 RXQIC. WUSFY YYAY AARE 59 RIMA] ZepmE )
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AR AL 7] o285 AY. setter2=9] EXes MAYERYY) 7] Ao ©=27] 4 229
BRE UETH(MX MBeansS S H2S 9ol SYO| AIRFHO|AE ZRTIT))

MAYR-YYS QIR @£FYR(IYD FL o|9E JINR)O| o Mot BE AXY EHS
IBoke e AN7H WAHOR x7)9pt QY AEfR ZefolE BEO) WD YANA) Qevie %S

ojujoict. ThEFQ) We AT M-AF(TE AM-A)S AW SHEE ol The oy gohs ROl

o7jole Treto] nE FAo] gtk ofmYt EfYO) DIS ABORs 2ol S ZeAS o) WYl
Yoz, AAZ VKA Qe 0)7)F ZYAE CiEw, NWe oju YAo) YFTh JIE At

Ol D} setterB| 2SS LERYX] Qreth. T2)m AWNAH A DIEFJOIAIY AL FHs @ 20]Tt.

BeanFactoryv= JEH S bean®ll YYSI?7] |3 o] RE HYEIE XI%QC}(AV\EI QIR QEgo] YA}
H2Ye =9 NZH T setter-7I919 QEANS ARISI: S X|YVITH . BeanDefinition2] FHENOI
TGS AT A2, O FEA ZLHEE TE YEE WOl YYS Okc PropertyEditor VT2
N AEEH. ARE, UREY SpringA&Ale A olRt SAE TFA g S 2R
HeNeg HASPI] ol Spring loCHECIY QJA2AYHAE 2ESH] 9o A= XMLYY =S
Arg @zl

bean9|E4 oiMe CHSAY WARICE.
1. BeanFactorys 2E beang AZ0Ie AHAPYL= PP ZI1HEYU(HHY  SpringALE A=
XMLYEQ) MYutdS X]YOl= BeanFactory Y ApplicationContext 2828 AFJIC}.)

2. A9 bean2 EZSOE],  AYAY  QAX, T WIHY  AYA A ARBEHE
static-factoryUl|2=9] QA9 HEf2 BAIHE SJEYS 7. OlEP JEHLE bean©] A=
YL bean°ll MZEAHoIC.

oz
fllo

3. 22t9) mepmeE] T MARLY QXK AR AYHT) 99 %Y Fojol AL HEo|UY k2 beandl
Tot Ap=o|T},

4. 212te) meymE| MR QIRHS o]210] YAIORS ojmol EiQoA ZetmE|y MARIY QALY
ARFQ Elgoz wiggs gojofut ol grolch. TZEY o) SpringS 2AIAE AEHE
2H

“

oA int, long, String, boolean, %%3—} ?E}% 2E LHJ(()} E}?—JQE %%}%}-}v\- 21':}.

Spring©] AE|o|Y 7t AHET AHEHOIYW 2}2}9) beand AYY FRHYS AN3ot= AE AXNYOI=
0] ZQTIT}, It is important to realize that Spring validates the configuration of each bean in
a container as the container is created, including the validation that properties which are
bean references are actually referring to valid beans (i.e. the beans being referred to are
also defined in the container. However, the bean properties themselves are not set until the
bean is actually created. For that which are singleton-scoped and set to be pre-instantiated
(such as singleton beans in an ApplicationContext), creation happens at the time that the
container is created, but otherwise this is only when the bean is requested. When a bean
actually has to be created, this will potentially cause a graph of other beans to be created,
as its dependencies and its dependencies’ dependencies (and so on) are created and
assigned.

Circular dependencies

Spring Framework (2.0) 23




loC ZE|°1Y

If you are using predominantly constructor injection it is possible to write and configure your
classes and beans such that an unresolvable circular dependency scenario is created.

Consider the scenario where you have class A, which requires an instance of class B to be
provided via constructor injection, and class B, which requires an instance of class A to be
provided via constructor injection. If you configure beans for classes A and B to be injected
into each other, the Spring loC container will detect this circular reference at runtime, and
throw a BeanCurrentlylnCreationException.

One possible solution to this issue is to edit the source code of some of your classes to be
configured via setters instead of via constructors. Another solution is not to use constructor
injection and stick to setter injection only.

You can generally trust Spring to do the right thing. It will detect mis-configuration issues,
such as references to non-existent beans and circular dependencies, at container load-time. [t
will actually set properties and resolve dependencies (i.e. create those dependencies if
needed) as late as possible, which is when the bean is actually created. This does mean that
a Spring container which has loaded correctly, can later generate an exception when you
request a bean, if there is a problem creating that bean or one of its dependencies. This
could happen if the bean throws an exception as a result of a missing or invalid property, for
example. This potentially delayed visibility of some configuration issues is why ApplicationContext
implementations by default pre-instantiate singleton beans. At the cost of some upfront time
and memory to create these beans before they are actually needed, you find out about
configuration issues when the ApplicationContext is created, not later. If you wish, you can still
override this default behavior and set any of these singleton beans to lazy-initialize (i.e. not
be pre-instantiated).

Finally, if it is not immediately apparent, it is worth mentioning that when one or more
collaborating beans are being injected into a dependent bean, each collaborating bean is
totally configured prior to being passed (via one of the DI flavors) to the dependent bean.
This means that if bean A has a dependency on bean B, the Spring loC container will totally
configure bean B prior to invoking (for example) the attendant setter method on bean A; you
can read ’'totally configure’ to mean that the bean will be instantiated (if not a
pre-instantiated singleton), all of its dependencies will be set, and the relevant lifecycle
methods (such as a configured init method or the IntializingBean callback method will all be
invoked.

3.3.1.3. 2% 9NI=S

WA, setter-7]9t9) DIS 9I¢F XML-7I¥19) AN UJEYO|E)E ALROL= ofjx|o|c}. ofehollA YILX]
bean9E YAIOH= Spring XMLAPEIYS) X2 ALE BX},

<bean id="exampleBean" class="examples.ExampleBean">

<!-- setter injection using the nested <ref/> element -->
<property name="beanOne"><ref bean="anotherExampleBean"/></property>

<I-- setter injection using the neater ‘ref’ attribute -—>
<property name="beanTwo" ref="yetAnotherBean"/>
<property name="integerProperty" value="1"/>

</bean>
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<bean id="anotherExampleBean" class="examples.AnotherBean"/>
<bean id="yetAnotherBean" class="examples.YetAnotherBean"/>

public class ExampleBean {

private AnotherBean beanOne;
private YetAnotherBean beanTwo;
private int i;

public void setBeanOne(AnotherBean beanOne) {
this.beanOne = beanOne;

public void setBeanTwo(YetAnotherBean beanTwo) {
this.beanTwo = beanTwo;

public void setintegerProperty(int i) {
this.i = i;

QAIo] B4 Qe ANY setters XMLEIUY FAISE Zetmielo) tfgopr] gjof HdEct,

ORI MAAL-7IVIY DIZ AFROMe olFjo|ct. ofhe AYMAIY QIAlY B JavaSAE YAIOLs
XMLAYS) Qolct,

<bean id="exampleBean" class="examples.ExampleBean">

<!-- constructor injection using the nested <ref/> element -->
<constructor-arg><ref bean="anotherExampleBean"/></constructor-arg>

<!-- constructor injection using the neater ‘ref’ attribute -->
<constructor-arg ref="yetAnotherBean"/>

<constructor-arg type="int" value="1"/>
</bean>

<bean id="anotherExampleBean" class="examples.AnotherBean"/>

1

<bean id="yetAnotherBean" class="examples.YetAnotherBean"/>

public class ExampleBean {

private AnotherBean beanOne;
private YetAnotherBean beanTwo;
private int i;

public ExampleBean(
AnotherBean anotherBean, YetAnotherBean yetAnotherBean, int i)
this.beanOne = anotherBean;
this.beanTwo = yetAnotherBean;
this.i = i;

g0l g5 YRAXY beanYAW FAHE YR AR BampleBean® YYAIE AY A2
gggor.

NG WYRE AIGOIEH TNl AIBSE RSO TYY FRE YEALAL Spring® ZAO)
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QJAEIAZ UIRT}T) o)) ¥ factoryD|RAES BEOI=S YRITE

<bean id="exampleBean" class="examples.ExampleBean"
factory-method="createlnstance">
<constructor-arg><ref bean="anotherExampleBean"/></constructor-arg>
<constructor-arg><ref bean="yetAnotherBean"/></constructor-arg>
<constructor-arg><value>1</value></constructor-arg>
</bean>

<bean id="anotherExampleBean" class="examples.AnotherBean"/>
<bean id="yetAnotherBean" class="examples.YetAnotherBean"/>

public class ExampleBean {

// a private constructor
private ExampleBean(...) {

}

// a static factory method; the arguments to this method can be
// considered the dependencies of the bean that is returned,
// regardless of how those arguments are actually used.
public static ExampleBean createlnstance (
AnotherBean anotherBean, YetAnotherBean yetAnotherBean, int i)
ExampleBean eb = new ExampleBean (...);
// some other operations

return eb;

A factoryll|2EE YPF QAXf= constructor-argRLAE E0§ A|2HTH AYYXPIT ARNOZ A4 =
AXNY JIoA LT, 3 QXSS MEIAIYOIT. B2 yN factoryW|AEE ZPoI= Zehaet LS
o] HXI¢S factoryV|2E0) Qo) vietd 229 EYS FNYO=AE SO IN AgH
A2HA (YOl ofd) factoryW2EE 7I1RKC2 YD FEH(cassHy AU factory-beand g
A S NQot)= AR S 7] TZo) 97| FMIOH] THRX] GBS AT

3.3.2. AAJXIQ) QIX} BA

WYR) AR A TS (matching) @ URIEIYS ARG UT WHUITE beanOo YY) QAKIOYA
RN 2ogol QITtY, beanolol YOE MRS AR AL 7| MW Yy
NZE A SAo|ct. Tt Zehag Peotat,

package x.y;

public class Foo {

public Foo(Bar bar, Baz baz) {
/...

}

}

There is no potential for ambiguity here (assuming of course that Bar and Baz classes are not
related in an inheritance hierarchy). Thus the following configuration will work just fine, and
one does not need to specify the constructor argument indexes and / or types explicitly... it
just plain works as one would expect it to.

Spring Framework (2.0) 26



loC ZE|°1Y

<beans>
<bean name="foo" class="x.y.Foo">
<constructor-arg>
<bean class="x.y.Bar"/>
</constructor-arg>
<constructor-arg>
<bean class="x.y.Baz"/>
</constructor-arg>
</bean>
</beans>

When another bean is referenced, the type is known, and matching can occur (as was the
case with the preceding example). When a simple type is used, such as <value>true<value>,
Spring cannot determine the type of the value, and so cannot match by type without help.
Consider the following class, which is used for the following two sections:

package examples;
public class ExampleBean {

// No. of years to the calculate the Ultimate Answer
private int years;

// The Answer to Life, the Universe, and Everything
private String ultimateAnswer;

public ExampleBean(int years, String ultimateAnswer) {
this.years = years;
this. ultimateAnswer = ultimateAnswer;

3.3.2.1. YR AR &Y S (match)

9 ALRIE type' SAHS AIROIO] AWMALY QIR Bl YOI YAPORH ATIOL EfQJoso)
EfQ) UIAIS ALRUS QT o2 SU:

<bean id="exampleBean" class="examples.ExampleBean">

<constructor-arg type="int"><value>7500000</value></constructor-arg>

<constructor-arg type="java.lang.String"><value>42</value></constructor-arg>
</bean>

3.3.2.2. AAXI9) QIX} QYA
AR QIKI= index AL AL 010] YAGH| YA|E QIUIAE JjAlS Q)T JIE S,

<bean id="exampleBean" class="examples.ExampleBean">
<constructor-arg index="0" value="7500000"/>
<constructor-arg index="1" value="42"/>

</bean>

oYINQ ITTt FEQ 2TV PHE FELTFo Goo] QIUAE YA|BI= R AINAIIF L EIQY9
749 QRIS IR RuYY BRI OjAQICH AYAL 0 e ARHTR=R) Fooe,
Tip

-

e
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AR QAL AYAZ YABR=ZE AR IoCE $AORs YWyol Hugc),

AT

3.3.3. JNI%E beanZ 2fH T} P GAIQ) QAKX
A FROAM AZIANY beanZfmE|t PYXIQ QAXe GE F=R(YHYA), Ee Ad=e=
Fod P F=ANY FYL+ AY. Springd XML-7I1¥1Y A UEGolE s 0ot XS 9t

<property/> &} <constructor-arg/>QAUO|A] Bt 9] o1 AE X YT},

3.3.3.1. —i‘_)l\‘g/l:(%]}\], Strings, %%)

calie/s QA% ARZO] 924 Qs PAIY EUNY ZetmElY AR QXIS FAIGICH AN AAO}
?ja% 17“]%1 Areiyl PropertyEditorss= java.lang.String= 28 2 ]'oe:'a)(% %%B.?, L 2f L ?JI}EI'?JQE

Yigiolo] 9ol ALREIT.

<bean id="myDataSource" destroy-method="close"

class="org.apache.commons.dbcp.BasicDataSource">

<!-- results in a setDriverClassName(String) call -—>

<property name="driverClassName">
<value>com.mysq|.jdbc.Driver</value>

</property>

<property name="url">
<value>jdbc:mysql://localhost:3306/mydb</value>

</property>

—n

<property name=
<value>root</value>
</property>
</bean>

username'">

3.3.3.1.1. idref 22

idref 224= Y o)UYy T2 bean? idES (<constructor-arg/> Y <property/>Q200) [Y0L7] QI3 ojgjS
A (error-proof) o1 glgjo|ct,

<bean id="theTargetBean" class="..."/>

<bean id="theClientBean" class="...">
<property name="targetName">
<idref bean="theTargetBean" />
</property>
</bean>

oS £YAI Thge) EASY YOI
<bean id="theTargetBean" class="..."/>

<bean id="client" class="...">
<property name="targetName">
<value>theTargetBean</value>
</property>
</bean>

NR) YEfI SHMME HM20t= 71 S20 OlF e idref EH2E AF01= 9] Spring©l T2 bean©]
AX™Oog ZXOl=  HIXAIYO] [ROIEE 90T =AoIY. FUR| oA, ‘cdient’ bean¥
‘targetName’ Z2IHE[0)] NUYSHE= oM = FRYMI = QT AL A= dient’” bean©]
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A2YH29EHY] AAHTY. client’ bean©] prototype bean©)2t¥, o] ZXH(t A oN]) & HEH |7}
AR YR Fo) YA ACIH.

FINoz 9o} FEHE bean© L2 XMLEEUWO Q132 bean©lS°) bean id2t¥ ALEE local £42
XMLEAIE TIots A B9 AR XMLEA 7 beanolS2 AIHS2 H20l=2S oj8 @20|T).

<property name="targetName">
<!-- a bean with an id of "theTargetBean” must exist, else an XML exception will be thrown -->
<idref local="theTargetBean"/>

</property>

ANIQ gigol 9olf, S ML= <idref/> 249 JIIIX] Z3EH HAXl= ProxyFactoryBean bean JYj
AOP QIEIMEIS] MYUOIT). QIEIME 0|22 AU <dref/> RAE AIBUTHY, TH2 CIEHE )
dg mWEAE AL 9o,

3.3.3.2. T2 pean©) ot A=

refRAE <constructor-arg/> = <property/> 9 QAWRO| 5= UIX|Y Q40|t), o]R 2 AAE| oY
ol ACHE HE beanfl| TN T Ao YAIE ZSmE9 g2 AYOIEY ArET. ¢
20 ASAGAR NY J=HE bean2 ZSHEV} AYEHE bean?d YEYO] HEe=AHol EHD
ZSoE|7 AYET) Fol "(Uef ojAHol Y2E beanflBW ojHL  AHCYol 2ol 0jy)
27|95 g NoITt ol R70) o) xJ|tEROIS RE FEE @INe= ohg AHo| oYl
HEOIXIT T A id/name FAISIS WS 371X7} 9Ict.

<cref/> B39 pean &EHE AR WA beang YGAITI=ZAOl 1R YWIAQl YEjoln U
Yo (L XMLEFUOJE OfHE)U B2 AHYHOJYUOJA] ot beanOl WPt FXE YYo= A
5] &Y AOITt, ‘hean’ £H9 3,{% UAY beany cid -}—‘,\-}é',lo]"'} "name’ -/—‘,\-}é',lg’ 3,% ofuxNg UeA
g0},

O o (lo

<ref bean="someBean"/>

ocal 542 AFROIO) T4} bean@ BAIOHSAS TS HAUY EIYR XML id FES A% XMLEIA)
15 HYS UL local S S WA beand id £ Lolo BTt XMLTNE THEHE
227} PL TRl WASX Tty oS WAALROIT. IARNY e o4 beanol T2
XMLEIU 1 local FENS ARgORe 200 7MY F& MORsUo wel ojo) ciep u)

f1o) o1,

<ref local="someBean"/>

parent” 542 AIZOIO] WY bean@ YASKE RS YA HEO|US £ eo|UY UL beang
Aol AYgE TJ=E 98YUY. parent’ FYY P OI0F U bean?d ‘idt FYOIY ‘name’ FIY
2300 OL9) 22 HOIT A bean® H2AL HOJ £ LU Uolof BITh. bean¥Z Fehe)
by R0 AIRS WY Z2AY AATIE PR AYAEY EAOIS bean2 EFOP] 9]
LRYTo|D 27]9) AK= IUG EFOP) g} WOl

<!--in the parent context -->

—n

<bean id="accountService" class="com.foo.SimpleAccountService">
<!-- insert dependencies as required as here -->

</bean>

<!--in the child (descendant) context -->
<bean id="accountService" <-- notice that the name of this bean is the same as the name of the 'parent’ bean
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class="org.springframework.aop .framework .ProxyFactoryBean">
<property name="target">
<ref parent="accountService"/> <-- notice how we refer to the parent bean
</property>
<!-- insert other configuration and dependencies as required as here -->
</bean>

(‘parent’ £49 AL Ho] ZEXNO|X| QJT}.)

3.3.3.3. Y¥ bean

<property/> Y <constructor-arg/> LAWE Y <peans> LAEE WE bean®gt 8= AS HOT7] K
ArgEY. UR bean9e FAE idYt named L2 OIX] g3 AGH idYt namegte EI°IY
oo SAIS?] W2l idUf namegte BAIOIK] 9k 210] 71 ECh.

U5 bean9 GINE ofEfioA Eef.

<bean id="outer" class="...">
<!-- instead of using a reference to a target bean, simply define the target inline -->
<property name="target">
<bean class="com.mycompany.Person"> <!-- this is the inner bean -->
<property name="name" value="Fiona Apple"/>
<property name="age" value="25"/>
</bean>
</property>
</bean>

YW beand EYTL 3L, ‘singleton’ ZI2L} 'id” = ‘name’' &Y L AMAA 2AIEY. YWY bean2
AAIL AFolxl AX|YF prototypesst 2ol ATt SAQ bean2 = YEOl= bean22 YE
beanZ YYCle AL IO YCHe AS EI}E.

3.3.3.4. collection

dist/>, <set/>, <map/>, & <props/>2AFE FYAHLD AYSE Java Collection List, Set, Map, and
Propertiesgl i 2} €| 2} C\’JX}% U‘l'g'?,}cf.

<bean id="moreComplexObject" class="example.ComplexObject">
<!-- results in a setAdminEmails(java.util.Properties) call -->
<property name="adminEmails">
<props>
<prop key="administrator">administrator @ somecompany .org</prop>
<prop key="support">support@somecompany.org</prop>
<prop key="development">development@somecompany.org</prop>
</props>
</property>
<!-- results in a setSomelList(java.util.List) call -->
<property name="
<list>
<value>a list element followed by a reference</value>
<ref bean="myDataSource" />
</list>
</property>
<!-- results in a setSomeMap (java.util.Map) call -->
<property name="someMap">
<map>

somelist">

<entry>
<key>
<value>yup an entry</value>
</key>
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<value>just some string</value>
</entry>
<entry>
<key>
<value>yup a ref</value>
</key>
<ref bean="myDataSource" />
</entry>
</map>
</property>
<!-- results in a setSomeSet(java.util.Set) call -->
<property name="someSet">
<set>
<value>just some string</value>
<ref bean="myDataSource" />
</set>
</property>
</bean>

map key9 valueY value, == set values ©29 o 4% EH5 QT= AL L EIIE},

bean | ref | idref | list | set | map | props | value | null

3.3.3.4.1. Collection ¥

Spring 2.0°1A4, ZE|°|YE= collection® YYEDF AJF/ATE. OoJAS oWEZLA|01d XN 2
AERRIO qjist/>, <map/>, <set/> TE <props/>QLAE YYD R collection 2 BY &AL gF
Y= XA ABFA9) qist/>, <map/>, <set/> T <props/>LAEE 7HXe= AL Y2V, JE Y, A4
collection® L XAl collection227F B2 collectiont] YAIEH e Y= B=29 XAl collection
Qa9 gygoz BE X Z7 AOIT.

oo Tig o] AN BR-XHA] pean?|YQ AT PICh. O] JNGL OfX] ATHX] QotA, Yo}
XAl bean’ 99 7o) XA&OIX] R =Xh= X&H7] Mo Y A 9712 vidH(Section 3.7,
“Bean™W9 A&” E 2e}).

AR o) J5e BOIFI| Y Y FLS 2AZ MU

<beans>
<bean id="parent" abstract="true" class="example.ComplexObject">
<property name="adminEmails">
<props>
<prop key="administrator">administrator @ somecompany .com</prop>
<prop key="support">support@ somecompany.com</prop>
</props>
</property>
</bean>
<bean id="child" parent="parent">

—n

<property name="adminEmails">
<!-- the merge is specified on the *child+ collection definition -->
<props merge="true">
<prop key="sales">sales@somecompany.com</prop>
<prop key="support">support@somecompany.co.uk</prop>
</props>
</property>
</bean>
<beans>

chiid bean¥ Y9 adminEmails ZZHHE|Q  <props/>QAONA  merge=trueS S AI2OIAL.  child bean©]
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Aefo]ol oo ARMOo= PALD JAYAIY, AT JAPAL VY adminkmais collection
7}78 xtélg’ adminEmails  collection9] %]%}g] ?—3-,:’—}% =
1A 01,

Bt=  adminEmails Properties collection2

administrator=administrator @ somecompany.com
sales=sales @ somecompany.com
support=support@somecompany.co.uk

A properties collection® 3 MEI} B2 <props/>E2ERE 2E &0 YYol
2

o
F9|oFe}. support gta HTH XFA] ol 2 collectiont 25%Q g2 ¢

o] YW dist/>, <map/>, 28I <set/> collectionEIYO) JAIOIA NLIITH «ist/>L29 EXNZHQ0,
O] 9JUJ= List collectionEfYZt FALT. OIE2HW, valueQ ordered collection? 7HgL | X&) .
2RZio e XAl 229 710 MYOITE  Map, Set, T2 Properties collection&iY<el F2,
?jEj]O]L:]Oﬂ 9Joj LH—?—E}IQE AF%EI% Map, Set mAs iy} Properties?@% E}%}Oﬂ "?‘J@% CO||eCtionEr%]%
A% FYS VA

|.(’

UiX|2je 2 Yo X|Yof ThQF YWY AIRYF L EEx SAUYZ20|Tt, RA TI2 collectionEfYZH(OIS €Y,
Map 2 List) 9 GEYS L5 QITh. 222 St IPH A=VSHH Exceptions YA AOIT. 2831 9]
FRolle, L2IgT. merge’ £ Y L2 Y, UE5H, A FY. . 9N FA|E|oo[t JiT}. B2
collection§ 99 'merge’ £ GAIOI= AL AF715012 BIFROF Yo AAE USA FSAOIT.
D23 oXge g, o] Y 7152 2% Spring 2.0(F 2 o]F BF)0A T AMR 5 0tCt

3.3.3.4.2. Strongly-typed collection (Java5+ only)

If you are one of the lucky few to be using Java5 (Tiger), you will be aware that it is possible
(and | daresay recommended) to have strongly typed collections. That is, it is possible to
declare a Collection type such that it can only contain String elements (for example).

If you are using Spring to dependency inject a strongly-typed Collection into a bean, you can
take advantage of Spring’s type-conversion support such that the elements of vyour
strongly-typed Collection instances will be converted to the appropriate type prior to being
added to the Collection.

An example will make this clear; consider the following class definition, and it's attendant
(XML) configuration. ..

public class Foo {
private Map<String, Float> accounts;

public void setAccounts(Map<String, Float> accounts) {
this.accounts = accounts;

}

}

<beans>
<bean id="foo" class="x.y.Foo">
<property name="accounts">
<map>
<entry key="one" value="9.99"/>
<entry key="two" value="2.75"/>
<entry key="six" value="3.99"/>
</map>
</property>
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</bean>
</beans>

When the ‘accounts’ property of the ‘foo’ bean is being prepared for injection, the generics
information about the element type of the strongly-typed Map<String, Float> is actually available
via reflection, and so Spring’s type conversion infrastructure will actually recognize the various
value elements as being of type Float and so the string values '9.99°, '2.75, and ’'3.99° will be
converted into an actual Float type.

3.3.3.5. null

<qull/> A8 nul P YF7] 0N AF2EY. Springl ZHEIE T Y QAXE Y exaXY
AEIQITE. TS XML-7I9re] A5 WEIEIOIE £2H2 emailZHEIS ¥l suingZto 2 AYSIEE dict,

<bean class="ExampleBean">

—n

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

</bean>

O|AE YEY JavaREQl exampleBean.setEmail(")Z SEOITt. EYT <> 225 OI0IZ  nulglS

HEAJOR=T] Atg 20T,

<bean class="ExampleBean">

—n

<property name="email"><null/></property>

</bean>

9 AP L Y39 X EQ] exampleBean.setEmail(nul) <} &S0,
3.3.3.6. XML-7I%t9 47 UiEtH|ole 2tefo

OJALZ value®lYt beanT=E HYOI7] o) LI FSAIYOITt. AW FEHY <walue/> 2 <ref/ > REE
AIEOI=ART T2 9 FYOHH Ufor QIEK] FEj 7T EXHOIT. <property/>, <constructor-arg/>, €11
<entry/>2A2 2F ANV YEHO <value/s 22 TAIO AR H ‘value’ £HE X YPITt. I8e=2 trge
<property name="myProperty">
<value>hello</value>
</property

<constructor-arg>
<value>hello</value>
</constructor-arg>

<entry key="myKey">
<value>hello</value>
</entry>

sYoict,

—n

<property name="myProperty" value="hello"/>

<constructor-arg value="hello"/>
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<entry key="myKey" value="hello"/>

9ol o= Fog AYUT YAL oie I PU Yoy FEIT AIBOI=AS M@l
<property/> 2} <constructor-arg/>82 AFOF HENQ WHEH <ref> A YA ALEE FAIOHA 2hEiatd

v
ref 92 XPoY. 222 g3z

<property name="myProperty">
<ref bean="myBean">

</property>

<constructor-arg>
<ref bean="myBean">
</constructor-arg>

L ctg SYoich.

<property name="myProperty" ref="myBean"/>

<constructor-arg value="myBean"/>

OME U FEH= <ref bean="xox"> 22 SEOIT}. <ref locak"xxx"> & AT 2Efold Feli= QY.
R Iocal refS 20171 /o YU W FEE ARZOHOFL et
UIX|BIe 2 entry 4= ‘key’/’key-ref’ 2 ‘value'/’value-ref 539 YEHE map? 7] 28/ = P

FAOP| 919 Zejord Yelg o)gYict. Jeos cge

<entry>
<key>
<ref bean="myKeyBean" />
</key>
<ref bean="myValueBean" />
</entry>

< G334 SYoIT.

<entry key-ref="myKeyBean" value-ref="myValueBean"/>

CIA] IEFRLS YEf= <ref bean="xxx">Q ALt EUDIT}. <ref local="xxx">S= YO 2UEE YEj= QT

w

3.3.3.7. EY¢Y =oinjy Y

BOHO|HL YE2H ZDEYL beanZHEIS AYYW AFWY) FAO] WECT(lega)s= HE
Qtop=2t, UpX|9} zZRIME|YES AP F=29 2E FEUYEE nullo] OofYTh 92 EY, 9]
beand o)Al .

<bean id="foo" class="foo.Bar">
<property name="fred.bob.sammy" value="123" />
</bean>

foo beang bob ZCIHE|E X fredZBIHEIE ZIUTE. 32|30 pob ZCHHE|E sammyZ S EE
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71X U}XIQ.} sammy EEIEF—I% 1233}2§ @l%%ct o] 5'}061% ‘?‘IUH, foo< fredEE}mEl, 22|30 fredy
bobEE}ﬂiEl% bean©] @jg% 2o nullo] O}L]O'IOF?J ?JC} 2‘%‘7(1 %}93 NuIIPointerExceptionql—Q]7}
[ESESEALI IS

3.3.4. depends-on /\}%UU]

P2 dg2 99 beano] HE ASY YEY0leke AMIE IO bean®l HYEARS ZEHEINY
MY VITH= ATAIO] QJof) 2ITHolA] EUETH. oJRAL XML-7I8t9) AN YIEGOIYY ef/sQAE X2
TPV}, o]HY TIYYF FROIA WTE HEHOJYE QAAIVL= bean2 AT FOjZ =Y (AL
oLt X9 gt A2 UL PIIOh= <idref/>QA9) TIOHS AjR010]) 9] ido|Tt, HYA| beanl ©]AY
EYES HoN AECIYo| Z=IHojC G YAz FIAY. A FRoY JEHE YJEXQ
bean©] o) =721 Y.

o2 g ZFPANQI(GIE SY, Hojgyo)a 2oy =3 Ze IAY FXHQ XV)XpIF ESA H
4RIt AEW) beans ACIY QEYO] Q= VA =27 WA= HZE A% ‘depends-on’ FIL
O] XVI¥1d Q4E AI8%F= bean©|™o X7]21E7] It Ot O]9 beand YAIRL= YA|S}T)
ol ARET. U9 beanfl YEHE BHAITI] YV ‘depends-on’ HHS ArE0t= AAIE OfRfoA
2},

<bean id="beanOne" class="ExampleBean" depends-on="manager"/>

<bean id="manager" class="ManagerBean" />

Y% bean®l YEHGS BAIY LRI YUYW, 30, 3 22 AUIZEL L2 ZE 7RI F2XE
AL 019 ‘depends-on’ 59 L2 bean®lg9 F2Y S=E Aa¥s UH. B 9 beanf
O=HE BAIBI?] Y% ‘depends-on'E AFE0l= NS OFfoA EE},

—

<bean id="beanOne" class="ExampleBean" depends-on="manager, accountDao">

—n

<property name="manager" ref="manager" />

</bean>

<bean id="manager" class="ManagerBean" />

—

<bean id="accountDao" class="x.y.jdbc.)dbcAccountDao" />

3.3.5. Lazily-instantiating beans

The default behavior for ApplicationContext implementations is to eagerly pre-instantiate all
singleton beans at startup. Pre-instantiation means that an ApplicationContext implementation
instance will eagerly create and configure all of it’s singleton beans as part of its initialization
process. This is generally a good thing, because it means that any errors in the configuration
or in the attendant environment will be discovered immediately (as opposed to possibly hours
or even days down the line).

However, there are times when this behavior is not what is wanted. If you do not want a
singleton bean to be pre-instantiated when using an ApplicationContext implementation, you can
(on a bean-definition by bean-definition basis) selectively control this by marking a bean
definition as lazy-initialized. A lazily-initialized bean indicates to the loC container whether or
not a bean instance should be created at startup or when it is first requested.

When configuring beans via XML, this lazy loading is controlled by the ‘lazy-init” attribute on
the <bean/> element; to wit:
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<bean id="lazy" class="com.foo.ExpensiveToCreateBean" lazy-init="true">
<!-- various properties here... -—>
</bean>

<bean name="not.lazy" class="com.foo.AnotherBean">
<!-- various properties here... -—>
</bean>

When the above configuration is consumed by an ApplicationContext implementation, the bean
named ‘lazy’ will not be eagerly pre-instantiated when the ApplicationContext is starting up,
whereas the ‘not.lazy’ bean will be eagerly pre-instantiated.

One thing to understand about lazy-initialization is that even though a bean definition may be
marked up as being lazy-initialized, if the lazy-initialized bean is the dependency of a
singleton bean that is not lazy-initialized, when the ApplicationContext is eagerly pre-instantiating
the singleton, it will (of course) have to satisfy all of said singletons dependencies, one of
which will be the lazy-initialized bean! So don’t be confused if the loC container creates one
of the beans that you have explicitly configured as lazy-initialized at startup; all that means is
that the lazy-initialized bean probably is being injected into a non-lazy-initialized singleton
bean elsewhere in your configuration.

It is also possible to control lazy-initialization at the container level by using the ’default-lazy-init’
attribute on the <beans/> element; to wit:

<beans default-lazy-init="true">
<!-- no beans will be eagerly pre-instantiated... -—>
</beans>

3.3.6. Autowiring YEX}

Spring loCAE°IYE YUYXF beanS Al°]Y BAIZ autowire 5 YTH OJAL BeanFactoryd HEE
Ao =ZH GAY beang 9 Spring®) AIsHL=2 YIHX(YUE bean)E 2A0I=A°) 7Is0He
AL YUIBIt}, autowiring 7152 57019 REE J1EIT. Autowiring2 T2 bean©] autowire=X] Q=
=9t bean0Itt YAIE L RY bean2 A0 7I50 5 QY. autowiringS AR0IY YuHor gte
o] Efo|zhg Zo|n ZHE|Y AYYAIQIRIE YAY TRE FO|HY NHOR=ZO] Jpsofct,
XML-71819] A4 UEfYolHE AIRYW, beanTYYE AT autowireREE <bean> 249 autowire
542 AIgolo] YABTE. TI3 9 glo] olg Bt

Table 3.2. Autowiring 2=

2e Y

no autowiring® ATt beanBTZE ref RAE S0 HOEojofgt it o] Zre
HEE0|L FY 2 AojYg FUYS F& YYAE Ao ol 9 2 BiXE
o) ojA°l YRNIH=E HPLY. WY LFHYS A% oJRE ALYY F=O) Tl
BA19 HEjolTt,

byName Z2mE] oJE9 9%t Autowiring. °l 34 AHHIOIYE XA autowire®
LiQJl Q= ZelmE|Q UL 0|29 phean2 =T 92 EW YAIO] UIeF 0]29)
9Jof)  autowire®t?] O  AlYSl= beanFYE  JIXIZ2 O]FO]  master

“Section 3.3.1, “9=EA ArQJo}7)” 2 We},
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2e AY

ZelHE) ()L setMaster(...) UIA=EZE  JIXT)E  EYVTIH  Spring2
masteref= Ol§9 beanYYE A3 A0|2 ZSIHEIE AIYDIZ| {0l O]A S AT

byType ZEolYy =Z2imE] Y9 bean©l FYOI| ofy QYW Z2HEIE  autowire?f
S E 58901t QIef OfLf ool QY XYXQl AT XX O]HL beand
% byType autowiringS AIR0IA] Y=AE YERATY. T THESE bean©]
QT OfR AL WASIX] Y=t ZSfHE|IF AYEX] et U o] IS
g}a}x] %%C}"E o] %l_C’)_oﬂ ll:jk]xe] Oﬂ‘_'-"’% %‘/\]U}% dependency-check="objects"
R ELIE

constructor O|HL byTypel} FAIOIXDF YA QIAIo| X LI}, bean factory“ AJGAI9
QIXIEFQA] Q) bean©] YOI o7t ofdFS XIYXAQl oI 7 AT,

autodetect beanZ2@29 YAHE E9] constructor Y byTypeE AEiolel, QIoF CZE
YR DALY byTypes HEEH.

property 2 constructor-arg YW YGAIAQ E/Ho] AXNY autowiringS LBJZfo|=2th= 29
Fojotef, 29 Aok Bel= YAl(primitives),  Strings, 22X Classes(22]22 O]t ZHTHOF
ZefmElo]  Hig.)(OIRE  ©XRIFR  Ylso FIEACIH.)Y T ZIOEIE  As2=
%< (autowire) A0 WA 7I501R] Ythe AS L= Autowire P¥= ZE autowiring?t SHEF
+og o=y N2 TYYS YC

Gt 8 autowiring® @S ©loiole AE SR0IY. QUM FZYL ©IS =Y

X Autowiring2 275 MY FS FGYOP Y2ARRIY. OPME bean YEI(C] T =A0JA
ASE) Y A8 22 71Y2 91N TIXIQLT.

X AutowiringZ X7} U= XY 2R AHE HUL2 fXo= APS oVITH. dE =9
gref Aol 220 FIHe R AEYS FIIY WRIF U 2 JEYg2 482 W3Y Ll

AsHe UEgs Ao ATHE diXoks $ot BEJEIF Y APept gy Yames
wiring®17] 19t 2R 40] gol autowiring@ N DY ALI} et

autowiring 9 2% 9%
X Autowiring® BAIHQ wiring2The FS OIYALCL. 8IS 9 EoIZoIN AFEAUXY Spring2

SR Qe AAE IR RuYB L FLo| £X5g Hop] o) T YA SpringTel
A 29 AL © oy YAHOR PAUSIX| gt

X wiring 2 OVl Spring AEIOIU2RE BAS MAOHs S S0 AFRIRSOIXIE greziolch,

X type©ll 2t autowiring setterBl| A=Y A4 X[ QIX}o)| 9ol YA|H = EIQQ) It hean’y <) 7}
A2 AFAAoITt GRS AETE FAAQ 22 o] ASFF FAIAQ wirings AFEY LRI}

et
2g  ZF9 "S2THwrong)" Y "WC(righ)"7t YL ot e =Z=NEZ 53
U B (consistency)d Y= (degree) S FHIUTL NS EY autowiring®] THoH AFEHX 8T o]R L

YR OPES SO beanPAS ALROI=ZO) TES FAE 2eC)

3.3.6.1. Excluding a bean from being available for autowiring
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You can also (on a per bean basis) totally exclude a bean from being an autowire candidate.
When configuring beans using Spring’s XML format, the ‘autowire-candidate’ attribute of the
<bean/> element can be set to ‘false’; this has the effect of making the container totally
exclude that specific bean definition from being available to the autowiring infrastructure.

This can be useful when you have a bean that you absolutely never ever want to have
injected into other beans via autowiring. It does not mean that the excluded bean cannot
itself be configured using autowiring... it can, it is rather that it itself will not be considered
as a candidate for autowiring other beans.

3.3.7. 4&HS AT A=

Spring loCAEI°|Y= AHOIYE YjX|HE= bean 2AISX] QG2 QEAHO EXHE N IOIE=E A==
82 I, 2ASE beandY4l 2ASS AT AANIGS AYOIR FHY autowiring?]s°ll 2Jo)
ANsHe=2 M= beand AfBIY] ZejmE|ojT},

o] V2 =BE ZmE|(
oz {29 28 W
HNEOX e TR =T

kA

t 53 EHY9Y =E =E) It beanol AYHEA YQIOII|E LT

2ol beanZhce YL ZEHE T ZE AIBAIYTIRE o
1EIE 9% YBE gS JHACIT. 3N o] J)5e Fvtxe=
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