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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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HNYHo=z2 LXTt Spring ohZe)7 o)A

X

1=

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

“ =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,
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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 =&

Spring Framework (2.0) 8



Spring 2.091A A2 & A

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"/>
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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,
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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
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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.
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<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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// a class that uses a stateful inner class to do some data processing
package fiona.apple;

import org.springframework.beans.BeansException;
import org.springframework.beans.factory.BeanFactory;
import org.springframework.beans.factory.BeanFactoryAware;

public class CommandProcessor implements BeanFactoryAware {

// instances of this class are stateful, and hence best deployed as prototypes
public static final class ThreadedCommandHelper implements CommandHelper, Runnable {

private Object command;

public Object process(Object command) {
this.command = command;
new Thread(this) .start();
// harvest and return result of processing. ..
return ...;

public void run() {
// do the processing of the command. ..

private BeanFactory beanFactory;

public Object process(Object command) {
// grab a new instance of the appropriate CommandHelper
return createHelper() .process(command);

protected CommandHelper createHelper() {
return (CommandHelper) this.beanFactory.getBean("command.helper");

public void setBeanFactory(BeanFactory beanFactory) throws BeansException {
this.beanFactory = beanFactory;

OJAE bean2 =7} QAAIS O3 Spring®l HEYol 7] WOl i7) BIger o @Y °tYTt. Spring
0CEIOIS) FAY 7159 LS e Y TfE AU We 2BY YHjR CIRoRs AR
g gt

3.4.1. Y (Lookup) FI2E 219

S.. o8P ZF71 oid. ..

Tapestry?t U E=2 YEIYA] UZ0|=8 =4 setter?} getterE Zd0t= Tapestry 4.09 O] X]
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package fiona.apple;
// no more Spring imports!
public class CommandProcessor {

// instances of this class are stateful, and hence best deployed as prototypes
public static final class ThreadedCommandHelper implements CommandHelper, Runnable {

private Object command;

public Object process(Object command) {
this.command = command;
new Thread(this).start();
// harvest and return result of processing...
return ...;

public void run() {
// do the processing of the command...

}

public Object process(Object command) {
// grab a new instance of the appropriate CommandHelper
return createHelper() .process(command) ;

// mmm, but where is the implementation of this method?
protected abstract CommandHelper createHelper();

(9 BEEZMY Commandprocessor) §YE UIASS ZOote Zefojgle ZeYAolN, MY’ UASE

ot WENO) AITUAE JEHopRt vich,

<public|protected> [abstract] <return-type> theMethodName(no-arguments);

Orof WIAEJF #ymolBW, Spring®l AAY OIISUAL UIAEES FUYOIS. YA 9Ty,
Springol AJAJol olgIZeAct Yol FehAY oY PUY UAES ewjelo)=UolT NS
2},

<!-- a stateful bean deployed as a prototype (non-singleton) -—>
<bean id="statefulCommandHelper"
class="fiona.apple.CommandProcessor $ ThreadedCommandHelper" scope="prototype"/>
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<!-- commandProcessor uses statefulCommandHelper ——>
<bean id="commandProcessor" class="fiona.apple.CommandProcessor">
statefulCommandHelper"/>

<lookup-method name=
</bean>

createHelper" bean=

commandProcessor2 29" beanl statefulCommandHelper beand M2 <J2H
LAWoI} XIMIAN Q) createHelperB|2EE ZEYIOITL. beans Y EZZ20|0(= A2 Z=25FEIY
statefulCommandHelper beang C]%EO]U}f 3-&‘% ZFOJojjofgt JlTh= 3-&‘% EETI= A9 3RU}CI'
AZECR CZolUTY (BN, of ZeIo) HEER tue2 AYTE 2ol oEojo),
statefulCommandHelper®] 4L QIAEIALE= UiY BIRIE Jjo|t},

IO |>

S UHaE JYS WHXY setterdY2F =

«©

24 ek
Please be aware that in order for this dynamic subclassing to work, you will need to have the
CGLIB jar(s) on your classpath. Additionally, the class that the Spring container is going to
subclass cannot be final, and the method that is being overridden cannot be final either. Also,
testing a class that has an abstract method can be somewhat odd in that you will have to
subclass the class yourself and supply a stub implementation of the abstract method. Finally,
beans that have been the target of method injection cannot be serialized.

The interested reader may also find the ServiceLocatorFactoryBean (in the
org.springframework.beans.factory.config package) to be of use... the approach is similar to that of
the ObjectFactoryCreatingFactoryBean, but it allows you to specify your own lookup interface as
opposed to having to use a Spring-specific lookup interface such as the ObjectFactory. Consult
the (copious) Javadocs for the ServicelocatorFactoryBean for a full treatment of this alternative
approach (that does reduce the coupling to Spring) .

3.4.2. 499 U= DA

SY U= JYRT tia= YdY9 tx 8 I8HeR /8¢ JEHe UL U= FUISIS
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public class MyValueCalculator {

public String computeValue(String input) {
// some real code...

}

// some other methods. ..

org.springframework.beans.factory.support. I\/\ethodRepIacerolE1“1]°| g FU%E= 2= AERE UaE

yoIg AZY BRI Yt

<l-- /+*x meant to be used to override the existing computeValue
implementation in MyValueCalculator */ -=>
public class ReplacementComputeValue implements MethodReplacer {

Spring Framework (2.0) 41



loC ZE|°1Y

public Object reimplement(Object o, Method m, Object(] args) throws Throwable {
<1-- // get the input value, work with it, and return a computed result -->
String input = (String) args(0];

return ...;

4ol ZHAE UKot yo|l=d YAEE YAITY] HYTF BeanFactoryBiX] FOoY= ©2XNY
2704,

<bean id="myValueCalculator class="x.y.z.MyValueCalculator">
<!-- arbitrary method replacement -->

<replaced-method name="computeValue" replacer="replacementComputeValue">

<arg-type>String</arg-type>
</replaced-method>
</bean>

<bean id="replacementComputeValue" class="a.b.c.ReplacementComputeValue"/>

replaced-method AU Ot} OJAO] ETIH <arg-type/sr A 2BIT0|EYH YAE9 GIAT AIDYXNE
HAIOLY] 9ol AREETE. AXE /A% AIZYXE U2ET AANeR Y=2ESD ZeAY R

771 <ie Zgolel W0l Wy ANE 9IY AlY HYe BHY @9 SYye) 9wt B
g Y Y28 java.lang.String t2ET.

java.lang.String
String
Str

we 9 AR FF 22U 159 Afojell Topy] o] TR o] Ziejold el

d REE
ARl ThSY Y HS PAUS LGOI B HYS MYT Yot

3.5. Bean scopes

When you create a bean definition (typically in an XML configuration file) what you are
actually creating is (loosely speaking) a recipe or template for creating actual instances of the
objects defined by that bean definition. The fact that a bean definition is a recipe is
important, because it means that, just like a class, you can potentially have many object
instances created from a single recipe.

You can control not only the various dependencies and configuration values that are to be
plugged into an object that is created from a particular bean definition, but also the scope of
the objects created from a particular bean definition. This approach is very powerful and
gives you the flexibility to choose the scope of the objects you create through configuration
instead of having to 'bake in” the scope of an object at the Java class level. Beans can be
defined to be deployed in one of a number of scopes: out of the box, the Spring Framework
supports exactly five scopes (of which three are available only if you are using a web-aware
Spring ApplicationContext) .

The scopes supported out of the box are listed below:
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Table 3.4. Bean scopes

Scope

singleton

prototype

request

session

global session

Description

Scopes a single bean definition to a single
object instance per Spring loC container.

Scopes a single bean definition to any
number of object instances.

Scopes a single bean definition to the
lifecycle of a single HTTP request; i.e. each
and every HTTP request will have its own
instance of a bean created off the back of a
single bean definition. Only wvalid in the
context of a web-aware Spring
ApplicationContext.

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

Scopes a single bean definition to the
lifecycle of a global HTTP Session. Typically
only valid when used in a portlet context.
Only valid in the context of a web-aware
Spring ApplicationContext.

3.5.1. The singleton scope

When a bean is a singleton, only one shared instance of the bean will be managed and all

requests for beans with an id or ids matching that bean definition will result in that one

specific bean instance being returned by the Spring container.

To put it another way, when you define a bean definition and it is scoped as a singleton,
then the Spring loC container will create exactly one instance of the object defined by that
bean definition (or recipe). This single instance will be stored in a singleton cache, and all

subsequent requests and references for that named bean will result in the cached object

instance being returned.

The following diagram illustrates the Spring singleton scope.
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Only one instance is ever created...

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

... and this same shared instance is injected into each collaborating object

Please be aware that Spring’s concept of a singleton bean is quite different from the
Singleton pattern as defined in the seminal Gang of Four (GoF) patterns book. The classic
GoF Singleton hardcodes the scope of an object such that one and only one instance of a
particular class will ever be created per ClassLoader. The scope of the Spring singleton is best
described as per container and per bean. This means that if you define one bean for a
particular class in a single Spring container, then the Spring container will create one and only
one instance of the class defined by that bean definition.

The singleton scope is the default scope in Spring. To define a bean as a singleton in XML,
you would write configuration like so:

<bean id="accountService" class="com.foo.DefaultAccountService"/>

<!-- the following is equivalent, though redundant (singleton scope is the default) -->

<bean id="accountService" class="com.foo.DefaultAccountService" scope="singleton"/>

<!-- the following is equivalent, though redundant (and preserved for backward compatibility) -->

<bean id="accountService" class="com.foo.DefaultAccountService" singleton="true"/>

3.5.2. The prototype scope

The non-singleton, prototype scope of bean deployment results in the creation of a new
bean instance every time a request for that specific bean is made (that is, it is injected into
another bean or it is requested via a programmatic getBean() method call on the container).
As a rule of thumb, you should use the prototype scope for all beans that are stateful, while
the singleton scope should be used for stateless beans.

The following diagram illustrates the Spring prototype scope. Please note that a DAO would
not typically be configured as a prototype, since a typical DAO would not hold any
conversational state; it was just easier for this author to reuse the core of the singleton
diagram.

Spring Framework (2.0) 44



loC ZHIolY

A brand new bean instance is created...
‘ O
<bean id="accountDao" class="..."
scope="prototype" />
* @

... each and every time the prototype is referenced by collaborating beans

To define a bean as a prototype in XML, you would write configuration like so:

<bean id="accountService" class="com.foo.DefaultAccountService" scope="prototype"/>

<!-- the following is equivalent too (and preserved for backward compatibility) -->

<bean id="accountService" class="com.foo.DefaultAccountService" singleton="false"/>

There is one quite important thing to be aware of when deploying a bean in the prototype
scope, in that the lifecycle of the bean changes slightly. Spring cannot (and hence does not)
manage the complete lifecycle of a prototype bean: the container instantiates, configures,
decorates and otherwise assembles a prototype object, hands it to the client and then has
no further knowledge of that prototype instance. This means that while initialization lifecycle
callback methods will be (and are) called on all objects regardless of scope, in the case of
prototypes, any configured destruction lifecycle callbacks will not be called. It is the
responsibility of the client code to clean up prototype scoped objects and release any
expensive resources that the prototype bean(s) are holding onto. (One possible way to get
the Spring container to release resources used by singleton-scoped beans is through the use
of a bean post processor which would hold a reference to the beans that need to be cleaned
up.)

In some respects, you can think of the Spring container’s role when talking about a
prototype-scoped bean as somewhat of a replacement for the Java 'new’ operator. Any
lifecycle aspects past that point have to be handled by the client. The lifecycle of a bean in

a Spring loC container is further described in the section entitled Section 3.6.1, “Lifecycle
QEHo)]&” |

T Backwards compatibility note: specifying the lifecycle scope in
oML

If you are referencing the ’spring-beans.dtd’ DTD in a bean definition file(s), and you
are being explicit about the lifecycle scope of your bean(s) you must use the
"singleton" attribute to express the lifecycle scope (remembering that the singleton
lifecycle scope is the default). If you are referencing the ‘spring-beans-2.0.dtd’ DTD or
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the Spring 2.0 XSD schema, then you wil need to use the "scope" attribute
(because the "singleton" attribute was removed from the definition of the new DTD
and XSD files in favour of the "scope" attribute).

To be totally clear about this, this means that if you use the "singleton" attribute in
an XML bean definition then you must be referencing the ’spring-beans.dtd’” DTD in
that file. If you are using the "scope" attribute then you must be referencing either
the ’spring-beans-2.0.dtd” DTD or the ’spring-beans-2.0.xsd’” XSD in that file.

3.5.3. The other scopes

The other scopes, namely request, session, and global session are for use only in web-based
applications (and can be used irrespective of which particular web application framework you
are using, if indeed any). In the interest of keeping related concepts together in one place in
the reference documentation, these scopes are described here.

Note

s

"8

The scopes that are described in the following paragraphs are only available if you
are using a web-aware Spring ApplicationContext implementation (such as
XmlIWebApplicationContext) . If you try using these next scopes with regular Spring loC
containers such as the XmiBeanFactory or ClassPathXmlApplicationContext, you will get an
lllegalStateException complaining about an unknown bean scope.

3.5.3.1. Initial web configuration

In order to effect the scoping of beans at the request, session, and global session level (i.e.
web-scoped beans), some minor initial configuration is required before you can set about
defining your bean definitions. Please note that this extra setup is not required if you just
want to use the ’standard’ scopes; i.e. singleton and prototype.

Now as things stand, there are a couple of ways to effect this initial setup depending on
your particular servlet environment. If you are using a Servlet 2.4+ web container, then you
need only add the following ContextlListener to the XML declarations in your web applications

‘'web.xml’ file.

<web-app>

<listener>
<listener-class>org. springframework . web . context. request.RequestContextListener</listener-class>
</listener>

</web-app>

If you are using an older web container (before Servlet 2.4), you wil need to use a
(provided) javax.servlet.Fitter implementation. Find below a snippet of XML configuration that has
to be included in the ‘web.xml’ file of your web application if you want to have access to
web-scoped beans (the filter settings depend on the surrounding web application
configuration and so you will have to change them as appropriate).

<web-app>
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<filter>
<filter-name>requestContextFilter</filter-name>
<filter-class>org.springframework . web . filter.RequestContextFilter</filter-class>
</filter>
<filter-mapping>
<filter-name>requestContextFilter</filter-name>
<url-pattern>/+</url-pattern>
</filter-mapping>

</web-app>

That's it. The RequestContextlistener and RequestContextFilter classes both do exactly the same
thing, namely bind the HTTP request object to the Thread that is servicing that request. This
makes beans that are request- and session-scoped available further down the call chain.

3.5.3.2. The request scope

Consider the following bean definition:

<bean id="loginAction" class="com.foo.LoginAction" scope="request"/>

With the above bean definition in place, the Spring container will create a brand new instance
of the LoginAction bean using the ‘loginAction” bean definition for each and every HTTP request.
That is, the ‘loginAction” bean will be effectively scoped at the HTTP request level. You can
change or dirty the internal state of the instance that is created as much as you want, safe
in the knowledge that other requests that are also using instances created off the back of
the same ’loginAction” bean definition will not be seeing these changes in state since they are
particular to an individual request. When the request is finished processing, the bean that is
scoped to the request will be discarded.

3.5.3.3. The session scope

Consider the following bean definition:

<bean id="userPreferences" class="com.foo.UserPreferences" scope="session"/>

With the above bean definition in place, the Spring container will create a brand new instance
of the UserPreferences bean using the ‘userPreferences’ bean definition for the lifetime of a single
HTTP Session. In other words, the ‘userPreferences’ bean will be effectively scoped at the HTTP
Session level. Just like request-scoped beans, you can change the internal state of the instance
that is created as much as you want, safe in the knowledge that other HTTP Session instances
that are also using instances created off the back of the same ‘userPreferences’ bean definition
will not be seeing these changes in state since they are particular to an individual HTTP
Session. When the HTTP Session is eventually discarded, the bean that is scoped to that
particular HTTP Session will also be discarded.

3.5.3.4. The global session scope

Consider the following bean definition:

<bean id="userPreferences" class="com.foo.UserPreferences" scope="globalSession"/>
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The global session scope is similar to the standard HTTP Session scope (described immediately
above), and really only makes sense in the context of portlet-based web applications. The
portlet specification defines the notion of a global Session that is shared amongst all of the
various portlets that make up a single portlet web application. Beans defined at the global
session scope are scoped (or bound) to the lifetime of the global portlet Session.

Please note that if you are writing a standard Servlet-based web application and you define
one or more beans as having global session scope, the standard HTTP Session scope will be
used, and no error will be raised.

3.5.3.5. Scoped beans as dependencies

Being able to define a bean scoped to a HTTP request or Session (or indeed a custom scope
of your own devising) is all very well, but one of the main value-adds of the Spring loC
container is that it manages not only the instantiation of your objects (beans), but also the
wiring up of collaborators (or dependencies). If you want to inject a bean that, for the sake
of argument is scoped at the HTTP request scope, into another bean, you will need to inject
an AOP proxy in place of the scoped bean. That is to say, you need to inject a proxy object
that exposes the same public interface as the scoped object, but that is smart enough to be
able to retrieve the real, target object from the relevant scope (for example a HTTP request)
and delegate method calls onto the real object.

Note

-

e

You do not need to use the <aop:scoped-proxy/> in conjunction with beans that are
scoped as singletons or prototypes. It is an error to try to create a scoped proxy for a
singleton bean (and the resulting BeanCreationException will certainly set you straight in
this regard).

Let’s look at the configuration that is required to effect this; the configuration is not hugely
complex (it takes just one line), but it is important to understand the “why” as well as the
“how” behind it.

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

<beans xmins="http://www.springframework.org/schema/beans"
xmins: xsi="http://www.w3.0rg/2001/XMLSchema-instance"
xmins:aop="http://www.springframework.org/schema/aop"
xsi:schemal ocation="

http://www.springframework . org/schema/beans http://www.springframework.org/schema/beans/spring-beans-2.0.xsd

http://www . springframework . org/schema/aop http://www.springframework.org/schema/aop/spring-aop-2.0.xsd">

<!I--a HTTP Session-scoped bean exposed as a proxy -—>
<bean id="userPreferences" class="com.foo.UserPreferences" scope="session">

<!-- this next element effects the proxying of the surrounding bean -->
<aop:scoped-proxy/>
</bean>

<!-- a singleton-scoped bean injected with a proxy to the above bean -->
<bean id="userService" class="com.foo.SimpleUserService">

<I-- a reference to the proxied ‘userPreferences’ bean -->
<property name="userPreferences" ref="userPreferences"/>

</bean>
</beans>
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To create a proxy to a scoped bean using XML-based configuration, you need only to insert
a child <aop:scoped-proxy/> element into a scoped bean definition (you may also need the CGLIB
library on your classpath so that the container can effect class-based proxying; you will also
need to be using XSD based configuration). The above XML configuration demonstrated the

13 2

“how” ; now for the “why” . So, just why do you need this <aop:scoped-proxy/> element in
the definition of beans scoped at the request, session, and globalSession level? The reason is best
explained by picking apart the following bean definition (please note that the following

‘userPreferences’ bean definition as it stands is incomplete):

- —n

<bean id="userPreferences" class="com.foo.UserPreferences" scope="session"/>

<bean id="userManager" class="com.foo.UserManager">

—n

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

</bean>

From the above configuration it is evident that the singleton bean ‘userManager’ is being
injected with a reference to the HTTP Session-scoped bean ‘userPreferences’. The salient point
here is that the ‘userManager’ bean is a singleton... it will be instantiated exactly once per
container, and its dependencies (in this case only one, the ‘userPreferences’ bean) will also only
be injected once. This means that the ‘userManager’ will (conceptually) only ever operate on
the exact same ‘userPreferences’ object, i.e. the one that it was originally injected with. This is
not what you want when you inject a HTTP Session-scoped bean as a dependency into a
collaborating object. What we do want is a single ‘userManager’ object, and then, for the
lifetime of a HTTP Session, we want to see and use a ’userPreferences’ object that is specific to
said HTTP Session.

Rather what you need then is to inject some sort of object that exposes the exact same
public interface as the UserPreferences class (ideally an object that is a UserPreferences instance)
and that is smart enough to be able to go off and fetch the real UserPreferences object from
whatever underlying scoping mechanism we have chosen (HTTP request, Session, etc.). We
can then safely inject this proxy object into the ‘userManager’ bean, which will be blissfully
unaware that the UserPreferences reference that it is holding onto is a proxy. In the case of this
example, when a UserManager instance invokes a method on the dependency-injected
UserPreferences object, it is really invoking a method on the proxy... the proxy will then go off
and fetch the real UserPreferences object from (in this case) the HTTP Session, and delegate the
method invocation onto the retrieved real UserPreferences object.

That is why you need the following, correct and complete, configuration when injecting
request-, session-, and globalSession-scoped beans into collaborating objects:

—n

<bean id="userPreferences" class="com.foo.UserPreferences" scope="session">
<aop:scoped-proxy/>

</bean>
<bean id="userManager" class="com.foo.UserManager">

<property name="userPreferences" ref="userPreferences"/>
</bean>

3.5.4. Custom scopes
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As of Spring 2.0, the bean scoping mechanism in Spring is extensible. This means that you
are not limited to just the bean scopes that Spring provides out of the box; you can define
your own scopes, or even redefine the existing scopes (although that last one would
probably be considered bad practice - please note that you cannot override the built-in
singleton and prototype SCOpeS).

Scopes are defined by the org.springframework.beans.factory.config.Scope interface. This is the
interface that you will need to implement in order to integrate your own custom scope(s) into
the Spring container. The interface itself is quite simple, with two methods to get and
remove an object from/to an underlying storage mechanism respectively. Possible custom
scopes are beyond the scope of this reference manual. You may wish to look at the Scope
implementations that are supplied with Spring for an idea of how to go about implementing
your own.

The remainder of this section details how, after you have written and tested one or more
custom Scope implementations, you then go about making the Spring container aware of your
new scope. The central method to register a new Scope with the Spring container is declared
on the ConfigurableBeanFactory interface (implemented by most of the concrete BeanFactory
implementations that ship with Spring); this central method is displayed below:

void registerScope(String scopeName, Scope scope);

The first argument to the registerScope(..) method is the uniqgue name associated with a scope;
examples of such names in the Spring container itself are ‘singleton” and ’prototype’. The second
argument to the registerScope(..) method is an actual instance of the custom Scope
implementation that you wish to register and use.

Let’s assume that you have written your own custom Scope implementation, and you have
registered it like so:

// note: the ThreadScope class does not exist; | made it up for the sake of this example
Scope customScope = new ThreadScope();
beanFactory.registerScope("thread", scope);

You can then create bean definitions that adhere to the scoping rules of your custom Scope
like so:

<bean id="..." class="..." scope="thread"/>

If you have your own custom Scope implementation(s), you are not just limited to only
programmatic registration of said custom scope(s). You can also do the Scope registration
declaratively, using a custom BeanFactoryPostProcessor implementation, the CustomScopeConfigurer
class. The BeanFactoryPostProcessor interface is one of the primary means of extending the Spring
loC container, and is described in a later section of this very chapter.

The declarative registration of custom Scope implementations using the CustomScopeConfigurer class
is shown below:

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

<bean class="org.springframework.beans.factory.config.CustomScopeConfigurer">
<property name="scopes'">
<map>

—n

<entry key="thread" value="com.foo.ThreadScope"/>

</map>
</property>
</bean>

<bean id="bar" class="x.y.Bar" scope="thread">

—n

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

<aop:scoped-proxy/>
</bean>

<bean id="foo" class="x.y.Foo">
<property name="bar" ref="bar"/>
</bean>

</beans>

The CustomScopeConfigurer also allows you to specify actual Class instances as entry values, as
well as actual Scope implementation instances; see the Javadocs for the CustomScopeConfigurer
class for details.

3.6. bean¥ YJAE FHAEU}O|X0}Y],

3.6.1. Lifecycle QIgjmjo]A

Spring2 ZHIOJYU YA bean YAS VP07 A9 I BA|X(marker) QAEHO|2E K| Z I},
_’7“'”;'8 InitializingBean 3} DisposableBean% E%*?JCI o] ?JE1E'HOIQ% ??‘;Uré 3‘\'% beanol ] X722t}
ot 9} (destruction) 9 ZYS SYOIEE H|20t= HXIZE YTt afterPropertiesSet() 2 FAIS Aol
destroy() S ZEYL2ZHN AHo|YY LS YYTITt.

YSHOZ Spring® 010 MYOH DJASE XD DEUS AU o[t EAX(marker) AEIHOAS
X 2|0t7] 90N BeanPostProcessorsE AMEQUTt. USF Spring®) S| MZOIA = AREAL A ZIsCIY
e AYWEI) WY} WROIHY YAIS BearPostProcessorS TAUL QUTh 0|20 THol ET ALY
P Section 3.8, “HOIY LR XY~ oA 35 QLT

RE o2 589 AYFI| BAXHmarker) QEIHO|AL ORHAl AJETE XI12F OlUOIN QAL
Spring® beang ©1F F2Iotn 29t MYFT) IS5 YUY beand HHL oFH WHoID
50| OB PYLK BoFE tiojojIWe R4 ot

= X=T

;

3.6.1.1. 28 X=7]2}0}7]

org.springframework.beans.factory. InltlallzmgBeane FU=AL beany LV RE ZIHE| I} HY|O|Y9)
o5 AYH T beand? XIIUEHS FHOI=AE OLIUT. InitalizingBeanYEIH| O] 2= H T
OFLIS) B2 QF YAJDICE

void afterPropertiesSet() throws Exception;
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SH2h InitializingBean QJE1E1]O|i9] A]’%% I‘]]}]%-’,\- %lcl.
OFECE). beanoA AT AYNQl E7|gt BjRSE 99 AYS MBUCH XML-7IWHS ME
WEIYIOIEIQ) A2, OJAL ‘initmethod” £ S0 YITt. dIE

(322 Spring®ll T=E WO AYSE
=2
S9, 939 AN,

<bean id="examplelnitBean" class="examples.ExampleBean" init-method="init"/>

public class ExampleBean {

public void init() {

// do some initialization work

}

Is exactly the same as...

<bean id="examplelnitBean" class="examples.AnotherExampleBean"/>

public class AnotherExampleBean implements InitializingBean {

public void afterPropertiesSet() {
// do some initialization work

}

O}X| 9} Spring®l TEE FYOIK|= Qe

1

3.6.1.2. 249 n}Yo}7]

org.springframework . beans. factory . DisposableBean Q) €] 1| 0] 2
A d(destroyed) A2 ZYPLT beanol Y

= FHTIE=RE o1 7t
WIS Y=
OILp9] YAaEE YAIDIT,

S YT

N

DisposableBean?J gujjo]A =

void destroy() throws Exception;

DisposableBean EA|XF(marker) QIET|O]A9] Al L N|HES QITE (28] Spring®ll 2EE B0}
2Y%t T ANEY.). beanFSle FAIET] AT UVHHQ miY(destroy) TIREE AT XAES

X-]]—TO’—QC}. XN\L—7|?J9| %“78 UEH|olE1 9] %‘-?-O“, <bean/>2] destroy-method —/'—\,—/S‘% %Uﬂ —T—%%C} Oﬂ%
S, o2 YoXY.

<bean id="examplelnitBean" class="examples.ExampleBean" destroy-method="cleanup"/>

public class ExampleBean {

public void cleanup() {

// do some destruction work (like releasing pooled connections)

}

Is exactly the same as...

<bean id="examplelnitBean" class="examples.AnotherExampleBean"/>
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public class AnotherExampleBean implements DisposableBean {

public void destroy() {
// do some destruction work (like releasing pooled connections)

}

OF

oIt Spring®l 2EE AYOHKIE gt

(e
cle

3.06.1.2.1. Default initialization & destroy methods

When you are writing initialization and destroy method callbacks that do not use the
Spring-specific InitializingBean and DisposableBean callback interfaces, one (in the experience of this
author) typically finds oneself writing methods with names such as init(), initialize(), dispose(),
etc. The names of such lifecycle callback methods are (hopefully!) standardized across a
project so that developers on a team all use the same method names and thus ensure some
level of consistency.

The Spring container can now be configured to ‘look” for named initialization and destroy
callback method names on every bean. This means that you as an application developer can
simply write your application classes, use a convention of having an initialization callback
called init(), and then (without having to configure each and every bean with, in the case of
XML-based configuration, an ‘init-method="init"" attribute) be safe in the knowledge that the
Spring loC container will call that method when the bean is being created (and in accordance
with the standard lifecycle callback contract described previously).

Let’s look at an example to make the use of this feature completely clear. For the sake of
the example, let us say that one of the coding conventions on a project is that all
initialization callback methods are to be named init() and that destroy callback methods are to
be called destroy(). This leads to classes like so...

public class DefaultBlogService implements BlogService {
private BlogDao blogDao;

public void setBlogDao(BlogDao blogDao) {
this.blogDao = blogDao;
}

// this is (unsurprisingly) the initialization callback method
public void init() {
if (this.blogDao == null) {
throw new lllegalStateException("The [blogDaol property must be set.");
}

The attendant XML configuration for the above class, and making use of the by-convention
initialization callback method configuration, would look like so:

<beans default-init-method="init">

<bean id="blogService" class="com.foo.DefaultBlogService">
<property name="blogDao" ref="blogDao" />
</bean>
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</beans>

Notice the use of the ’default-init-method’ attribute on the top-level <beans/> element. The
presence of this attribute means that the Spring loC container will recognize a method called
‘init” on beans as being the initialization method callback, and when a bean is being created
and assembled, if the bean’s class has such a method, it will be invoked at the appropriate
time.

Destroy method callbacks are configured similarly (in XML that is) using the
'default-destroy-method’ attribute on the top-level <beans/> element.

The use of this feature can save you the (small) housekeeping chore of specifying an
initialization and destroy method callback on each and every bean, and it is great for
enforcing a consistent naming convention for initialization and destroy method callbacks (and
consistency is something that should always be aimed for).

One final word... let’s say you want to use this feature, but you have some existing beans
where the underlying classes already have for example initialization callback methods that are
named at variance with the convention. You can always override the default by specifying (in
XML that is) the method name using the ‘init-method’” and ’destroy-method’ attributes on the
<bean/> element itself.

3.6.1.2.2. Shutting down the Spring loC container gracefully in non-web
applications

Note

-

e

This next section does not apply to web applications (in case the title of this
section did not make that abundantly clear). Spring’s web-based ApplicationContext
implementations already have code in place to handle shutting down the Spring loC
container gracefully when the relevant web application is being shutdown.

If you are using Spring’s loC container in a non-web application environment, for example in
a rich client desktop environment, and you want the container to shutdown gracefully and call
the relevant destroy callbacks on your singleton beans, you will need to register a shutdown
hook with the JVM. This is quite easy to do (see below), and will ensure that your Spring loC
container shuts down gracefully and that all resources held by your singletons are released
(of course it is still up to you to both configure the destroy callbacks for your singletons and
implement such destroy callbacks correctly).

So to register a shutdown hook that enables the graceful shutdown of the relevant Spring loC
container, you simply need to call the registerShutdownHook() method that is declared on the
AbstractApplicationContext class. To wit. ..

import org.springframework.context.support. AbstractApplicationContext;
import org.springframework.context.support.ClassPathXmlApplicationContext;

public final class Boot f{
public static void main(final String[] args) throws Exception {

AbstractApplicationContext ctx
= new ClassPathXmlApplicationContext(new String [1{"beans.xml"});
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// add a shutdown hook for the above context...
ctx.registerShutdownHook () ;

// app runs here. ..

// main method exits, hook is called prior to the app shutting down...

3.6.2. GAIO] 329X &3 AT, (Knowing who you are)

3.6.2.1. BeanFactoryAware

clr
a
o)
>
1[s

org.springframework . beans. factory .BeanFactoryAware Q€| H| O] 28 & O} BeanFactory®l <Ol

BgEAST CIAES YYOke BeanFactory®ll HHYH YEE XNFAUH.
public interface BeanFactoryAware {

void setBeanFactory(BeanFactory beanFactory) throws BeansException;

OB{‘% bean®ilZ| BeanFactor\/?JEjﬁﬂoli% %6}711’} 2157}7519,' 7]%% EEILH% °I3dgl Oe}ez,ﬂ
OIIZEi2ol iRt JYERE JUePgeRN Z2OYoiy g22) A0S YYY BeanFactoryE
HFo=RE o8, Yo oA T2 beand Z=2IYuinp ti2 Aoz pYEY. o] J)s0|

F8%W oJZo] Springdl ZEZ AYOIL Inversion of Control2EfYS TWEX] Q= o] ¥
ZSTEIXNY bean®l NZ = FHAZF HXISH 2o o)Z0] ©iZf NjAHES QT

BeanFactoryAware 7|9t HI2 ™ol SSOH PapelEer DNK= A 715 Ot ME AR}
org.springframework.beans.factory . config.ObjectFactoryCreatingFactoryBeanS A 0t=  ZI0|T}. (O]RE N
Springoﬂ gk A %EJ% X 7A017] %}%C]'. O} X])9} BeanFactoryAware 78} JS 8%‘ ?J_;" loCY Uﬁﬂ)é! 7H lém“%
IBIE R J=Ch= A 71Y901t.)

ObjectFactoryCreatingFactoryBean% —Ekl U= beans %* 9 %4 UOF% 7 X 7] SoH A}% % > 2;1%
L“Xﬂ(factory)oﬂ EH{’J 75}—75—% ?J%}U% FactoryBean ??‘j%o]c}. ObjectFactoryCreatingFactoryBean %\’—Hi%
AMNez ARA¥o=z  YYUSHEs ZECIUE bean®l  ObjectFactory QIgji|o]2 9] NESISEaY)
BeanFactoryAware QA EJH|O| A F Y OIT}, OJRAL  Springd F5AXQ  QAHHo|A(222  YoO}T}
Spring2 2R XN YHAZYHX|= Ye)OIXTU, ZUOJAEE  beanE=Yo JFE F=
ObjectFactory® getObject)UIAES AL QAYTHYIAS = ObjectFactory H B CIHOIA] O] (hame) 2=
beang AANE =YOt= BeanFactory2 HAYTITL). ONZFolE IJNLUXPI @ ZHLRIT QeFHL
Z2AE = beany 9]2L 7IX)= ObjectFactoryCreatingFactoryBeanS N|-20f= ZO|T}. HN|E B X},
package x.y;
public class NewsFeed {
private String news;
public void setNews(String news) {
this.news = news;
}
public String getNews() {

return this.toString() + ": "" + news + """;

}
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package x.y;
import org.springframework.beans.factory.ObjectFactory;
public class NewsFeedManager {

private ObjectFactory factory;

public void setFactory(ObjectFactory factory) {
this.factory = factory;

public void printNews() {
// here is where the lookup is performed; note that there is no
// need to hardcode the name of the bean that is being looked up...
NewsFeed news = (NewsFeed) factory.getObject();
System. out. printin(news. getNews()) ;

ObjectFactoryCreatingFactoryBean ﬁ%ﬁ% A}'Q'UI'O:I 4 E"EH g B XMLA‘”SI OOl A] BA}.

<beans>
<bean id="newsFeedManager" class="x.y.NewsFeedManager">
<property name="factory">
<bean
class="org.springframework.beans.factory.config.ObjectFactoryCreatingFactoryBean">
<property name="targetBeanName">
<idref local="newsFeed" />

</property>
</bean>

</property>
</bean>
<bean id="newsFeed" class="x.y.NewsFeed" scope="prototype">

<property name="news" value="... that’s fit to print!" />
</bean>

</beans>

D23 OJRL  newsFeed beand AE2 °lia¢(prototype)7l NewsFeedN\anagergl printNews ()
U2EWE AUAE ObjectFactory®ll ©R 2}2}9) ©E5Z 9ol AAXNO=Z UIEE QS H2ESI] {0
Xt =2 J2Ho|ct

“ o .

import org.springframework.context. ApplicationContext;
import org.springframework.context.support.ClassPathXmlApplicationContext;
import x.y.NewsFeedManager;

public class Main {
public static void main(String[] args) throws Exception {
ApplicationContext ctx = new ClassPathXmlApplicationContext("beans.xml");
NewsFeedManager manager = (NewsFeedManager) ctx.getBean("newsFeedManager");

manager.printNews() ;
manager . printNews() ;

—_—

A AYFQ Z2IYoe e AL TS LS RS ROIZROIT. (82 e A9 vl wet
S AT )
x.y.NewsFeed@1292d26: ... that’s fit to print!”
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x.y.NewsFeed@5329¢5: ... that's fit to print!’

3.6.2.2. BeanNameAware

912 bean®]  org.springframework.beans.factory.BeanNameAware A EJH|O|2E  FTDBILL BeanFactory“
BIX|E I BeanFactory= ©]Z°] UYIAIE id9 beanS 27| It QIEJHO|]AZE =Y bean
DEYIOITE, BUE UBVINQl beanZStHE|Q 2A/YT} OJFZX|Tt |nitializingBeand afterPropertiesSet
Ot} A XL X init-methodZ2 2YE X7]2}0}7] Xoj @& 0|,

3.7. Bean¥9 AI&
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YGRS QXY ZejmE grs E2Yole WE FY HAPYPYRE EYVUY. XA beanIYes =2
JARREH HYPYRE HE0c beandY0IT. 0JAL LLOIHYH RAgS LYIROIE0IAY HEAS
FIgE ATt R2Y XA beanYYE AIBOI=AE FAMHLRE YE Y EolgES =95 AH.
BIAHeE o)A PYEAGE oY,

EE:F{:},’UTC} Y27 BeanFactory= Eu}%*% —’v‘—?ﬂ%’uﬂ XVL! bean’%glé ChildBeanDefinition —Z“j—ﬂﬁoﬂ 9Jof
QY. PP ABARE XmBeaFactory® 2E RIKURIN Ml MY beanF Tl o]
SZOIN IRSH Y SO Y2AROITH XML-7]9te) A Uiefdlo|EE AIRYT, beanX oA
A4 beanF e ©) £49 PNY P2 beanS BAGLE parent’ S AIROl0] TP EAIYS
oIk,

<bean id="inheritedTestBean" abstract="true"
class="org.springframework.beans. TestBean">
<property name="name" value="parent"/>
<property name="age" value="1"/>
</bean>

<bean id="inheritsWithDifferentClass"

class="org.springframework.beans.DerivedTestBean"

parent="inheritedTestBean" init-method="initialize">

<property name="name" value="override"/>
<!-- the age property value of 1 will be inherited from parent -—>

</bean>

A4 beanPe OIRRE PAITE wof YR YA ojRS ewjRjo|=PS oy 2w Holo|
beanSWAE AFSYUACICt TR FP A beanZ 2L 2R beanZeA9 LLH 0O QI
ol HY 2o Zejule glg Yes lojof et

XAl beanOl= PYAIY AUXG, ZEfmE|gd RRE RE Y& HREE M2 PGS FIONE
MEHANSDE O AFSStZio|o. OFOF init, destroyBllAEQ/TE YA factoryBlAETL PAIHTHY
2ASE YUY 2 AFS o)== Aol

Ue ANYE2 ANY XA HOY=2RE JIHEA0IY.: depends on, autowire 2E, 9EN X3,

A)2E, scope, lazy init.

9] ONIoA 2] abstract £42 AI2010] FAINOE YUY heanYoE YAIHOE BAYITIE 7S
et o] & B2 JY= ZHEE YAIOHK] Yt
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<bean id="inheritedTestBeanWithoutClass" abstract="true">
<property name="name" value="parent"/>
<property name="age" value="1"/>

</bean>

<bean id="inheritsWithClass" class="org.springframework.beans.DerivedTestBean"
parent="inheritedTestBeanWithoutClass" init-method="initialize">
<property name="name" value="override"/>
<I-- age will inherit the value of 1 from the parent bean definition-->
</bean>

F2 beang SO EJH zymojeil PY2HE  ojRole A2”AYES QY. FYTt
OIA(BAKOPIY ASHQ) #4501t A2 T o)L A HOIE AU ¥R HONY N2
&30 JZIOIY FY beanWAXY AR IFSOICE. 2R ANI(HE bean? refZ2HEIS F=O}AH L
F2 bean idg 71T YAHQ getBean()ZEE 0%)9 4% 2 beansS AI&0I=AS A=Y
oY E BEAIHAOIY. [FAOHIE HYOIYL WWEXHQI prelnstantiateSingletons() HA2Ex= FAIX 0|2t
Y215 = beanT S YO RAIZAHOIG.

2t

ApplicationContexts(BeanFactories  °'d) CUZEO] 93] RE AIEC=2 U|g] QIAYAIEHAO|Y,
2eoE ojze wop YAOl YEANYY ©F AR FYl Yt ($2) beanFIE XD o
o7t ZTYPAE YA YAIL ‘abstract’ £ 4E trueE2 AIYYOFYE Ot= YA ojZ2|F|o)M

AY2sL o AMMoR vj7 JATATAAOJRE UL FR(Ho)E HYIE bean FOIA)OICE,

3.8. AHI°IY &¥ XJ

Spring Z|YHA3Y loCHRZYUEE Y2 H YXIAJSJATE. ofEEF|Cld IHLAE {0 YT
BeanFactory Uf ApplicationContext T ZcH29 oI cH2E UsEHLIT Gt Spring loCZEICIY =
SE0 Y A"HHe|29 FZ YJYotol 3 YL A, ©SY R B2 Ol Gt
&Y AGHOIAE YAOHH HEH.

3.8.1. BeanPostProcessors= bean 712E]U}0]X]G}7]

227t B YUK LK™ L BeanPostProcessor AEIH|O)20|T} . The first extension point that we will
look at is the BeanPostProcessor interface. This interface defines a number of callback methods
that you as an application developer can implement in order to provide your own (or override
the containers default) instantiation logic, dependency-resolution logic, and so forth. If you
want to do some custom logic after the Spring container has finished instantiating, configuring
and otherwise initializing a bean, you can plug in one or more BeanPostProcessor
implementations.

You can configure multiple BeanPostProcessors if you wish. You can control the order in which
these BeanPostProcessors execute by setting the ‘order’ property (you can only set this property
if the BeanPostProcessor implements the Ordered interface; if you write your own BeanPostProcessor
you should consider implementing the Ordered interface too); consult the Javadocs for the
BeanPostProcessor and Ordered interfaces for more details.

Note

-

e

BeanPostProcessors operate on bean (or object) instances; that is to say, the Spring
loC container will have instantiated a bean instance for you, and then

Spring Framework (2.0) 58



loC ZE|°1Y

BeanPostProcessors get a chance to do their stuff.

If you want to change the actual bean definition (i.e. the recipe that defines the
bean), then you rather need to use a BeanFactoryPostProcessor (described below in the
section entitled Section 3.8.2, “Customizing configuration metadata with
BeanFactoryPostProcessors” .

Also, BeanPostProcessors are scoped per-container. This is only relevant if you are
using container hierarchies. If you define a BeanPostProcessor in one container, it will
only do its stuff on the beans in that container. Beans that are defined in another
container will not be post-processed by BeanPostProcessors in another container, even
if both containers are part of the same hierarchy.

The org.springframework.beans.factory . config.BeanPostProcessor interface consists of exactly two callback
methods. When such a class is registered as a post-processor with the container (see below
for how this registration is effected), for each bean instance that is created by the container,
the post-processor will get a callback from the container both before any container
initialization methods (such as afterPropertiesSet and any declared init method) are called,
and also afterwards. The post-processor is free to do what it wishes with the bean instance,
including ignoring the callback completely. A bean post-processor will typically check for
marker interfaces, or do something such as wrap a bean with a proxy; some of the Spring
AOP infrastructure classes are implemented as bean post-processors and they do this
proxy-wrapping logic.

It is important to know that a BeanFactory treats bean post-processors slightly differently than
an ApplicationContext. An ApplicationContext will automatically detect any beans which are defined in
the configuration metadata which is supplied to it that implement the BeanPostProcessor
interface, and register them as post-processors, to be then called appropriately by the
container on bean creation. Nothing else needs to be done other than deploying the
post-processor in a similar fashion to any other bean. On the other hand, when using a
BeanFactory implementation, bean post-processors explicitly have to be registered, with code
like this:

ConfigurableBeanFactory factory = new XmlBeanFactory(...);

// now register any needed BeanPostProcessor instances
MyBeanPostProcessor postProcessor = new MyBeanPostProcessor();
factory.addBeanPostProcessor(postProcessor) ;

// now start using the factory

This explicit registration step is not convenient, and this is one of the reasons why the various
ApplicationContext implementations are preferred above plain BeanFactory implementations in the
vast majority of Spring-backed applications, especially when using BeanPostProcessors.

Note

.

"8

You typically don’t want to have BeanPostProcessors marked as being lazily-initialized.
If they are marked as such, then the Spring container will never instantiate them,
and thus they won’t get a chance to apply their custom logic. If you are using the
"default-lazy-init’ attribute on the declaration of your <beans/> element, be sure to mark
your various BeanPostProcessor bean definitions with ‘lazy-init="false"" .
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Find below some examples of how to write, register, and use BeanPostProcessors in the context
of an ApplicationContext.

3.8.1.1. Example: Hello World, BeanPostProcessor—SJ[y|e

This first example is hardly compelling, but serves to illustrate basic usage. All we are going
to do is code a custom BeanPostProcessor implementation that simply invokes the toString()
method of each bean as it is created by the container and prints the resulting string to the
system console. Yes, it is not hugely useful, but serves to get the basic concepts across
before we move into the second example which is actually useful.

Find below the custom BeanPostProcessor implementation class definition:
package scripting;

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

public class InstantiationTracingBeanPostProcessor implements BeanPostProcessor {

// simply return the instantiated bean as-is
public Object postProcessBeforelnitialization(Object bean, String beanName) throws BeansException {
return bean; // we could potentially return any object reference here. ..

public Object postProcessAfterlnitialization(Object bean, String beanName) throws BeansException {
System.out.printin("Bean '" + beanName + "’ created : " + bean.toString());
return bean;

Here is the attendant XML-based configuration:

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

<lang:groovy id="messenger"

—n

script-source="classpath:org/springframework/scripting/groovy/Messenger . groovy">

<lang:property name

—n

message" value="Fiona Apple Is Just So Dreamy."/>
</lang:groovy>

==
when the above bean ('messenger’) is instantiated, this custom

BeanPostProcessor implementation will output the fact to the system console
-—>

<bean class="scripting.InstantiationTracingBeanPostProcessor"/>

</beans>

Notice how the InstantiationTracingBeanPostProcessor is simply defined; it doesn’t even have a
name, and because it is a bean it can be dependency injected just like any other bean. (The
above configuration also just so happens to define a bean that is backed by a Groovy script.
The Spring 2.0 dynamic language support is detailed in the chapter entitled Chapter 24, =%
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o] X1¢Y.)
Find below a small driver script to exercise the above code and configuration;

import org.springframework.context. ApplicationContext;
import org.springframework.context.support.ClassPathXmlApplicationContext;
import org.springframework.scripting. Messenger;

public final class Boot {

public static void main(final String[] args) throws Exception f{
ApplicationContext ctx = new ClassPathXmlApplicationContext("scripting/beans.xml");
Messenger messenger = (Messenger) ctx.getBean("messenger");
System.out.printin(messenger) ;

The output of executing the above program will be (something like) this:

Bean 'messenger’ created : org.springframework.scripting.groovy.GroovyMessenger @ 272961
org.springframework. scripting. groovy . GroovyMessenger @ 272961

3.8.1.2. Example: The RequiredAnnotationBeanPostProcessor

Using marker interfaces or annotations in conjunction with a custom BeanPostProcessor
implementation is a common means of extending the Spring loC container. This next example
is a bit of a cop-out, in that you are directed to the section entitled Section 25.3.1,
“@Required” which demonstrates the usage of a custom BeanPostProcessor implementation that
that ships with the Spring distribution which ensures that JavaBean properties on beans that
are marked with an (arbitrary) annotation are actually (configured to be)
dependency-injected with a value.

3.8.2. Customizing configuration metadata with BeanFactoryPostProcessors

The next extension point that we will look at is the
org.springframework .beans. factory .config.BeanFactoryPostProcessor. This semantics of this interface are
similar to the BeanPostProcessor, with one major difference. BeanFactoryPostProcessors operate on
bean definitions (i.e. the configuration metadata that is supplied to a container); that is to
say, the Spring loC container will allow BeanFactoryPostProcessors to read the configuration
metadata and potentially change it before the container has actually instantied any other
beans.

You can configure multiple BeanFactoryPostProcessors if you wish. You can control the order in
which these BeanFactoryPostProcessors execute by setting the ‘order’ property (you can only set
this property if the BeanFactoryPostProcessor implements the Ordered interface; if you write your
Oown BeanFactoryPostProcessor you should consider implementing the Ordered interface too); consult
the Javadocs for the BeanFactoryPostProcessor and Ordered interfaces for more details.

Note

-

e

If you want to change the actual bean instances (i.e. the objects that are created
from the configuration metadata), then you rather need to use a BeanPostProcessor
(described above in the section entitled Section 3.8.1, “BeanPostProcessors2 bean
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Also, BeanFactoryPostProcessors are scoped per-container. This is only relevant if you
are using container hierarchies. If you define a BeanFactoryPostProcessor in one
container, it will only do its stuff on the bean definitions in that container. Bean
definitions in another container will not be post-processed by BeanFactoryPostProcessors
in another container, even if both containers are part of the same hierarchy.

A bean factory post-processor is executed manually (in the case of a BeanFactory) or
automatically (in the case of a ApplicationContext) to apply changes of some sort to the
configuration metadata that defines a container. Spring includes a number of pre-existing
bean factory post-processors, such as PropertyResourceConfigurer and PropertyPlaceHolderConfigurer,
both described below, and BeanNameAutoProxyCreator, which is very useful for wrapping other
beans transactionally or with any other kind of proxy, as described later in this manual. The
BeanFactoryPostProcessor can be used to add custom property editors.

In a BeanFactory, the process of applying a BeanFactoryPostProcessor is manual, and will be similar
to this:

XmlBeanFactory factory = new XmlIBeanFactory(new FileSystemResource("beans.xml"));

// bring in some property values from a Properties file
PropertyPlaceholderConfigurer cfg = new PropertyPlaceholderConfigurer();
cfg.setLocation(new FileSystemResource("jdbc.properties"));

// now actually do the replacement
cfg.postProcessBeanFactory(factory);

This explicit registration step is not convenient, and this is one of the reasons why the various
ApplicationContext implementations are preferred above plain BeanFactory implementations in the
vast majority of Spring-backed applications, especially when using BeanFactoryPostProcessors.

An ApplicationContext will detect any beans which are deployed into it which implement the
BeanFactoryPostProcessor interface, and automatically use them as bean factory post-processors,
at the appropriate time. Nothing else needs to be done other than deploying these
post-processor in a similar fashion to any other bean.

Note

-

e

Just as in the case of BeanPostProcessors, Yyou typically don’t want to have
BeanFactoryPostProcessors marked as being lazily-initialized. If they are marked as such,
then the Spring container will never instantiate them, and thus they won’t get a
chance to apply their custom logic. If you are using the ’'default-lazy-init’ attribute on
the declaration of your <beans/> element, be sure to mark vyour various
BeanFactoryPostProcessor bean definitions with 'lazy-init="false"’ .

3.8.2.1. 9A): PropertyPlaceholderConfigurer

bean factory -?-‘X'IEIXV{"EJ ‘_r'“g% PropertyPlaceholderConfigurer— BeanFactory%‘gli—?-E'l E‘i‘ﬁ?} X8}
Properties JENY TIE 29 U= R ZSHEGSS FRIAOY] ol AREET. OJAL RZ key
=ZefE) (IS S HIoJEHo]A URL, AFRXIY, BURID)S 2O 9ja)o] St XMLEQmUo)Lt
AGO|UES 9Vt TULS WHORs AGLO] HAETI|YOP] 9ot HfZeF oS YiRITH=HES Aol
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o gojet)] S80fct.

)% XI R (placeholder) 12 WM Datasource?t HOAE TS XML-719t) MH vlEfo)e Yws
YEotet. UL YL propertiesTIURYE WY ZIATEIZ MPTAHOITH. AYA| L2t Tojg 20

Y EE}TﬂEI% CHXﬂ%P UﬂEf':ﬂOlEi% 9‘]?} PropertyPIacehoIderConfigurer% —‘.'%UE}ZLIOIC}.

<bean id="dataSource" destroy-method="close"
class="org.apache.commons.dbcp.BasicDataSource">
<property name="driverClassName" value="$ {jdbc.driverClassName}"/>
<property name="url" value="$ {jdbc.url}"/>

<property name="username" value="jdbc.username"/>

<property name="password" value="$ {jdbc.password}"/>
</bean>

AXIXNO] HEL BFEAXNQ Java PropertiesPENE TIE TfUZLE LR T,

jdbc. driverClassName=org.hsqldb . jdbcDriver
jdbc.url=jdbc:hsgldb:hsql://production:9002
jdbc.username=sa
jdbc.password=root

PropertyPlaceHolderConfigurers= YGAIOl= Properties ZtUW ZSIHE|E AFA] Qr=T}. OfA|QE AF O} X} Of=
ZIOEE AKX ZOITY Java System ZZIHEIE XN3QUTE, O] W= AKX systemPropertiesMode
zepmie)g Agolel ALSAMYOl P4 QITh ojRe 39 S T O oIFL LujEio|sohs
YRS Yolm, oy PR QU{ROSOlX ESoln, ojus melwEs} PAY ZejmHe
afeliolq R4 gISWY  evjgolseles ok Z9 we  HRE  $oIME

PropertiesPlaceholderConfigurerS 9} JavadocS 22},

3.8.2.2. 9 A: PropertyOverrideConfigurer

PropertyOverrideConfigurer, C}% bean factory -?-‘X'IEIK}% PropertyPIacehoIderConfigurer2} B]%U}X]?J
SR EYoR YY) PO TBE UL IIXAY beanZAHEIS T S NS YTt YUY
ugto|gdd Properties o] oy beanEEtmE]% Skl %}g% 7HX1R) ‘Og%c}@ CI%E 5";]_]52
= CRINEE

bean factory’d9= 2B=IPI=EHAS AYAOMA Pett. A oA A8 HBAE u=oI=Y
XMLYQ mdg A8 T ZA] YASIA] Y=ol FADiE. ©HF  PropertyOverrideConfigurer 7F 22
beanZ2HEIZ o] T2 g HOot= FL0) 71 UiX|ule) glo] AR EAO|T}. (LYj2to)= 7|9

wiet)
zepue] DY M efQle Thg e YEjR oI,

beanName . property=value

oN| ZetmE md Haxg 2LAOIH.

dataSource. driverClassName=com.mysq|l. jdbc.Driver
dataSource . url=jdbc:mysql:mydb

AN UL driver 9 url ZSHEIE X dataSourcest BeEl:= QYA beang ZYO}
BeanFactory’J<Jo)] Tholl AR 715 oIY.

(e

OIXYt mepHElZ MY 29 RE FEUEIL U] ndlio] ofd UE 2y ZmEYEY

-
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R YETHFFAY YAl ool =7)2d). o] AIAoIA:

foo.fred.bob.sammy=123
foo bean¥ fredZHE|Q [ophZBIHE] Q) sammyZ 2EHE|= 12322 AYEHO] QT .

3.8.3. FactoryBeansS Al20}0] QIAYHAYD} X8 AL KA} L0}

org.springframework.beans.factory.FactoryBean?JE'lﬂ'“O]i% K}Xﬂﬁgi factory?J 7—’17‘1101] 9| o) ?@Q%
Ao|Tt.

FactoryBean ?JE'IE'”O]ﬁ% Spring loC ?jEﬂOIU’ ?,i?jéﬂ iﬂoﬂ EH?J ﬁ—/‘—\.—”%tﬁ ngo]Ct- ?J%
XML YITH2 Java® &Y & BYSE QMK S0 £7)9 BES JRIGHY, YA ZeAURo)A
B0 RV A0t HEHIOJYUE AFEAPYY FactoryBeans AYUCt= XA QI FactoryBeans T4
o)t}

AT

FactoryBean QJE1E1]0]£% 3719 01]—)!\—5% 7(1]-;—'('\5’}':]-.

Xl Object getObject(): ©] factory?l AJNOt= N9 QIAYHAEZ UIYOICH QIAEAE 2RI (9]
factory 7t AZECIL Z2EEIQS YIEIOLR|ol thet ojso) ojEvje)) Qict.

X boolean isSingleton(): PF2F ©] FactoryBean®] A2 EE YIIVIYHY tueS PIEUOIY TIEZH LY falseS
grgtorcy,

X Class getObjectType(): getObject() UIAEO0] 2o BIAS = XK EYO|y EQJo] U] AKX
RBATH nullS RHATITE.

FactoryBean 0@ QIEHo]2E= Springzal%l—%'ﬂ‘“ﬂ te BROA AIRHEHT, o] 29| AHEE A9

SpringXWloﬂ Z Y FactoryBean QUEH| )29 23 Z0] 507 ©]g0] QT}.

UlX|gte 2 W2 pean©] OFd AR FactoryBean QIXEIA XIKIE 90t HEO)UE QAT WQ I} Qo).
BeanFactory (ApplicationContextS ZYOHA) 9] getBean UIAEES ZEUW 'g'Z2 71X bean idE %Ol
2ojN 2P AOITH TWA myBean idS 71X FactoryBean2 YO, HENOIYO] getBean('myBean') S
TEOI= AL FactoryBean? AMEZ2 S UIBIOIZIO|TH  BIX|TE  getBean('&myBean’)S TEOR= AL
FactoryBean QJ2EIA XIN|E BTt Fio|C),

3.9. ApplicationContext

beans PR BE T2 O YAOR TS bean WAOP] A JIEHQ )52 ABol
SU context WA= & Y ZIYHZ VI8 YR BeanFactory?l'sS LUAIZ]I=  ApplicationContextS
FIRIY. YU AI8Al= OJAE 322 YYOIA YSL ofYet J2EE ¥ oiEZeFH| o] UV QI A&}
ZZ2M|A9 oe]lv:'—x‘]%' X]-%&'Igg ApplicationContextS /\175.}61'7] { ot Con‘(ex‘(LoaderK‘]‘_'E',1 N %Eﬂﬁoﬂ
O)E0= TAIY YTl MAXQ  YEHE  ApplicationContextES A& AOITH. B8 0o]HRL

ApplicationContexts Z =2 IHUIC} Tf27| HW/Ydf=70] 71501,

context o 7| K= ot UESS org.springframework . context Ij 71 X9 X ot
ApplicationContext?JE1Eﬂ°|iolct. BeanFactory QIEIH|O] 20| Q] TMIZ L  BeanFactoryd =2E 7153
MBOITH. B ZaYY2 J|gre) YEHR HQIOL=NS 0180P| §Iof Fojojo PxN AYAE

(T

IS
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At 3}2L. context WIIXe TS AlZ .

MessageSource, i18n 2EIUZ UAJX|O) Tjor J2L S N3,

Aroll et Y2, URLOIY mpa} 22 HEj.

OJYIE FMY(propagation) ApplicationListenerQJEJH|O|AE FHWTI= beanS IOt

O3 (7xNQ) AY2EQ =Y, o)g Sof ohzeFojel @ ooy, 22g oo =3
#ojojo) YFB+ YEE 01gote

M X XK

ApplicationContext?} BeanFactory® 2E 7|52 ZYOP7] Mo , OJRE U 2U|TF AYHO|L HH
Folxel A=vp|Est e ovle ofEY e YR MUY AYS Yok xS Aol
BeanFactory®ll 241019 A2 = Aol FHHEY., T©E BEO  ppplicationContext?f 7] 2X9Q]
BeanFactory 7| 59l 719 7152 AFJTUT.

3.9.1. MessageSourcesS AlE010] 2X)|2}0}7]

ApplicationContextQEIH|O] 2= MessageSourceBf2l 8= Aguoj]2~E YA  YAIY (i1 8nEE=
3‘*“32})7]%% Xﬂ%t&}t}' HierarchicaI/\/\essageSourceQ} %}7)1] :rl—jlt—&]?,l U'“A]X]% %&lb}% %E—%% 7}785}.
Q710 Spring®] UIAIX] 242 NIZOle ZIZXQ AYHHO|ATE QT A7)0 FAH UIAEE We
QO A},

=

Xl String getMessage(String code, Object[] args, String default, Locale loc): MessageSource= 2 YAIXE
Q) o) Arg S = 71=FQ YA, 5 2AIYS A6 LAS = YA gl T HEE UAIX) 7}
AIEET. JEE UA= BEAQY ojEgeo] o N|ZEH= MessageFormat ZlsS  AHEOHA
CHAIGIN Y A& .

Xl String getMessage(String code, Object(] args, Locale loc): O] UjAaE=2} 7]%&'225 Zct, OfX)9)
AIMAI7L H=2H. YEE YAXIZE HdAgs ¢S W UAXTYE gdEgs glTY,

NoSuchMessageException? @A XIT},

Xl String getMessage(MessageSourceResolvable resolvable, Locale locale): ¢ UIREOAN AIRH =2E

ZeOjEl= O] HAEE O AI8YSF Q= MessageSourceResolvable Tl Ol§2 Sei20) ZYHT}.

ApplicationContext?} 2EET OJH2 HEYAEL YOYH MessageSource beand {0 AIsHL=2 R=T.
beang messageSource% 7}785}. ?JQ,F ZEIQJ bean©| %’?ﬂ%q% 9N A ?j_g% | Ea=ty | EH?J 2=
REE LY UARIR20 AYEACIH. UF WA= YAXLATT QYUY L2 °l§2 71X beand
ZY0L= BRE 1YY ApplicationContext?f 27]18 A|=0IC}, QOFoF JPTH OJRE MessageSource X Y
3 beang AT U YAIXE AT U 228 WAYSE YW Y StaticMessageSource= 1A
ol vaco] wEg We4 Ul ol AHALY RO/

Spring% AR FHY MessageSource T \,%% Xﬂ%UJCr. oj 71 ResourceBundleMessageSource o
StaticMessageSource 7} 21‘1}. %C} YA X]% L5} 7] SoH Nestingl\/\essageSource% —_,ll?li@c]-
StaticMessageSource~ D20 GJA] X]% F71517] 9 (ﬁ EEZEC},* o} C}% %}Eﬂ% X1]-TO’—U}X] ?J 719 /\}%E] X

%%C}. ResourceBundleMessageSource= Y 20§ f97F NgZ dA|o|Ty.

<beans>
<bean id="messageSource"
class="org.springframework.context.support.ResourceBundleMessageSource">
<property name="basenames">

<list>
<value>format</value>
<value>exceptions</value>
<value>windows</value>

</list>

Spring Framework (2.0) 65



loC ZE|°1Y

</property>
</bean>
</beans>

O YAIOl format, exceptions 2 windowsSlX! 28]= YAl SHAuAL) HOH 3709 resource
bundleg 7IXIY 32 713, ResourceBundlesS 9 BIAIXE 24I01= DKEZEAQ Y S A0}
UAIXIE 2A4917] #9F 0] TFojAZoITt, o] N9 ZXI o, 9 resource bundleZjd9
MY HWegS 7YoL A}

# in “format.properties’
message=Alligators rock!

# in "exceptions.properties’
argument.required=The " {0}’ argument is required.

MessageSource 715 S $YOI7] 0F RY (PG| XjYPOH) =2tojy] I=E offiYt US4 Q. 2E
ApplicationContext > HZ©°] MessageSource®]22  2HA]  MessageSource AEH| 0|22 HZY QITi= AS

7)9j0te},

public static void main(String[] args) {
MessageSource resources = new ClassPathXmlApplicationContext("beans.xml");

String message = resources.getMessage("message", null, "Default", null);
System.out. printin(message) ;

9 Z2OYe) SYoR VE YW £YBL TISH 22 ROl

Alligators rock!

SEY017] 940, MessageSource= ‘beans.xml’ 222 FYE AW YA (0] AL classpath] 71
A0l —f‘f—xﬂ‘ﬂc}) "messageSource’ beany 9= basenamesZSIHEIE FO UL resource bundleZ
FRoT. ZSF]YNIAM  basenamesZ2fHEIZ AYHE= 37019 U2 G classpath® 7P %0l

—;':—XH ?JC} (7—,}7—,} format.properties, exceptions.properties, mAS) v windows. properties ‘j—}% Et%‘%% 7}785}) .

T2 dIME BAL 232 o] AFOl 2= UAIX JAE 9 AXE HFIY oo o] AAEL
PAER s HA BIAXY placeholder2 1YYt ©]AL A<t A MY =) 71 ST

<beans>

<!-- this MessageSource is being used in a web application -->
<bean id="messageSource" class="org.springframework.context.support.ResourceBundleMessageSource">

<property name="baseName" value="WEB-INF/test-messages"/>
</bean>
<!-- let’s inject the above MessageSource into this POJO -—>
<bean id="example" class="com.foo.Example">

<property name="messages" ref="messageSource"/>

</bean>

</beans>

public class Example {

private MessageSource messages;
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public void setMessages(MessageSource messages) {
this.messages = messages;

}

public void execute() f
String message = this.messages.getMessage("argument.required",
new Object [1 {"userDao"}, "Required", null);
System.out. printin(message) ;

execute() B|2E9Q X9 Hu= tjey} kS Jjo|ty,

The "userDao’ argument is required.

ZA)ZH{18N) S 2O EW, Spring? THYYt MessageResource 2L 22 2HY M43 BFXQ DK
ResourceBundleﬂ%‘ El%apl(fallback)ﬁuil% ll}%l:]-. 7;%(5}71] Ue}UH, o] U] 755]9]% A|A ‘messageSource’ =
ASQYAOICE.  WoF gAol Y(en-GB) AL Chol TIARES ojNord v, 2
format_en_GB.properties, exceptions_en_GB.properties, g Windows_en_GBAproperties‘_"-r—l_—’ 2= Tdg
49 Aot

SAHY 2N ofZYAoIdY FoePol of cirf gelPct. v o XY BHE Yol, Lol P
HAIXIZ 20172 Qot= 2FAUS XIF YA 0|},

# in "exceptions_en_GB. properties’
argument.required=Ebagum lad, the "{0}" argument is required, | say, required.

public static void main(final String[] args) {
MessageSource resources = new ClassPathXmlApplicationContext("beans.xml");
String message = resources.getMessage("argument.required",
new Object [1 {"userDao"}, "Required", Locale.UK);
System.out.printin(message) ;

9 Z2oYoo s02 PE P $YBL Tg Y 2L Aot

Ebagum lad, the ‘userDao’ argument is required, | say, required.

/\/\essageSourceAware?JE'lﬂﬂOlé% Ny /\/\essageSourceoﬂ T} oF 7‘5}—75—% A7 o ArEEHs UG
MessageSourceAware JEJH|O]AE P THTL=  ApplicationContext® FLE oL bean2 AHYEHD MY
HZeAH o) HY2E9 MessageSourceS FYZRO|TL.

3.9.2. oORIE

ApplicationContexttl  CJBIE  THEZL  ApplicationEvent =W} ApplicationListenerQJEIH| O] A2 £
N3dc. T  ApplicationListener  QAEHO|AE  FUS[=  bean©] HEYAEZ  UIXEHYY Ui
ApplicationEvent= EX|E bean?) ApplicationContextOl] BIZHTt. 7|2XMC=2 o]HE HEFXHQ| Observer
Y X[Q) mEO|Tt, Spring2 371X] #FEXNQ] OJHIEE XN|Z oIt}

Table 3.5. Built-in Events
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ol ek

ContextRefreshedEvent _
ApplicationContext?}  E7|S=] ALt XA (refresh) 2T BiZ== OHIE.
o714 7%= 2E bean©] BEHI YIEL UlF A2HAIHY
ApplicationContext= /\}%%} Y7 A= A2 Y0|Tt.

ContextClosedEvent
ApplicationContextgl cIose()Uﬂ—/-\—E% Al 0}0] ApplicationContext” = gelliy)
BESE  oMIE. ol ol e AIE9
oI X|=(destroy) H=AS 9JU|3IT.

RequestHandledEvent
Q) EX oHIEL HTTPRAO] AMYIA(0|E €Y QXo] 2T after?}
BiZE 70|t )H= 2E beang YT ©] OMIEE  SpringY
DispatcherServIet% A 0t= ¢ o &2 0]/ A Tk ’51%7%0}5}.

A}%Xngl O]@E% ?@U}%ﬁ% )g 75'}%%]_/'\_ %EC}. ApplicationContextgl publishEvent() U'”iE% 1}96]
TESIE AL YA AIEAPIY OHIE 22Tt ApplicationEventS  TUV= IIUIHE  YAIOh=
Ao|t}. oIE 2g2Y(listener)= CMEES FAI9) YOLSQIT. OJRL publishEvent() UHIAEE 2E
g2yt oIE XNTIE ZEUY 7K EYIY=AS YU (ApplicationEventMulticaster 7HES E3t
gole) olE wiE M2 ABoks ol JKsoich). ATH @aurl oMlEs wew ojxe
B R (publisher) ©] QIo} SRWMA HSIAE T} AR LS OICHY SRy HeAEY RSOt

A e
RIS BAt. RAHUR ApplicationContextC]Tt:

<bean id="emailer" class="example.EmailBean">
<property name="blackList">
<list>
<value>black @list.org</value>
<value>white @list.org</value>
<value>john @ doe . org</value>
</list>
</property>
</bean>

<bean id="blackListListener" class="example.BlackListNotifier">
<property name="notificationAddress" value="spam@list.org"/>
</bean>

Now, let’s look at the actual classes:

public class EmailBean implements ApplicationContextAware {

private List blackList;
private ApplicationContext ctx;

public void setBlackList(List blackList) {
this.blackList = blackList;
}

public void setApplicationContext(ApplicationContext ctx) {
this.ctx = ctx;

}

public void sendEmail(String address, String text) {
if (blackList.contains(address)) {
BlackListEvent evt = new BlackListEvent(address, text);
ctx. publishEvent(evt) ;
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return;
1

// send email. ..

public class BlackListNotifier implement ApplicationListener {

private String notificationAddress;

public void setNotificationAddress(String notificationAddress) {
this. notificationAddress = notificationAddress;

}

public void onApplicationEvent(ApplicationEvent evt) {

if (evt instanceof BlackListEvent) {
// notify appropriate person. ..

}

22 o SYU oFIE IR o= Jlyg
AOP7I5S AIgOlo)) o2 284 Ygolct

3.9.3. oY ¥l XY (resource)©ll Tt

ohZeFolH AYAE S oY AIZYT ofolg
Spring®) Resource/ 2} APA||O) X< 0) OFQF DT,

ofEZeAeld
CERELE

gl AE L
A re L

ResourceS E2E017)

java.net.URLO] C}(/\}%l, O|RE XA}

Sgo YEARle AU F=at,
SyotE D HEOPIY.
ohZalold A2 BiXY bean

£7)QAFo| AISHOZ Bus)
FEvICE

Aol A=
classpath, TIUAIAE 91X, B#FXQ URLE A5
UYZEE ZYote FYY JEHY YXN=RH op9 A9
AX19 URLE
resource®| e AFYE AAH ofZeFH|old HUY2E EYJO

ojZeAold HYXE KAI7F Resourceloader=
ot EYYL BA|XH(marker)

Myoplols FROIRY B9 e yy(ofuts

Be|ot H2

9Jol, AMEAhs Chapter 4, AFJOIA AZFIRAY

o]
=

AR O]C]-

Resourceloader Resource™=
Qe ofwe XY, 122 el
resources 7] Ao A€ Qs
ZXOID ALROITE) . resource Xl 2XHo] oW

nESis

QIgjuj|o]2Q] ResourceloaderAware S

bean2 A resourcefll FI2017] O AIS = ResourceEIYLY ZBIHEIE LEYI ZIjnjEjE= GE

ZeHEINY FQPZo|T,

TS X

EYot Xjulyg] PropertyEditoroﬂ O =Ty,

AKX B2L  ApplicationContextYF X0 NFEH ==
QY25 FUIo  HHEOP  NeE U

classpathY A2 21Tl X HP=2E  A2Qct.).

bean2 UiX|Sl= A2
YAt "HIAE RXHE AAIAQl ResourceBA|=2 HHO}Y|

SR ESESRS

210 2A1E F2XNTY Resource ZTIHEIS
o HYAEO Qo) Xze=z2 =Y

F=r AEHes:
‘§ Efjo]T(o] £ Y ClassPathXmlApplicationContext=
HY2AE €Yo W2} classpathtt

resource2 X80l £Q

URLERE Hojo] 2Yg ZRop| 90t S5 FYFAIR 97 ArggAolot.

3.9.4. E =T FA|o) S AT HET ApplicationContext U2EH2Z}

[

2IYo= AohN

2=
[S)Xe)

/g 125' % BeanFactory—Q-} ‘?JCH =z,

o)

U

i
L

ApplicationContext QAXE A=
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ContextLoaderS /\}%U}OEI {‘j?j&'gg @@%4— Qlct. 2 %}ﬂ% ApplicationContext‘?@%% U“’}%
A}%U}O:l Eil%‘lgi X 2)5}of ApplicationContextﬂi%i% @%‘%}4\— %15}. ?;l?(-] ContextLoader
QIET 0|29} T30 PUBS AYHLAL.

ContextlLoader=ContextLoaderlListener 2} ContextLoaderServiet®] F7[X9 FUIZE JIXITE. IAES
22 JIse JRNY YxU(istener)s AEY 2.2 TR AHOIUYIIAL ABES glThe

c=ch HE23 2.4 AHo|$2 22U (istener)s ¥ CHZEFo|MY AR T xI|YE 27T}

2.3 28 AFo|YE o|u] o] IS FVITE o]RS YAIO] AIROR= o W2X|Y RERS Y
OlUI%E  (ContextLoaderlistenerS A2 0= TSI, Y| TIYE =29 AAMIGE JBE Aol
ContextLoaderServietS 9% JavaDocE ¢},

2z 62 W K
(c 2 (o © Ha

%}ﬂ% C]'%X‘l%' ContextLoaderListener% A}%UI'O:I ApplicationContext% %%%’-ﬂ\- Qlcl'.

<context-param>
<param-name>contextConfigl ocation</param-name>
<param-value>/WEB-INF/daoContext.xml /WEB-INF/applicationContext.xml</param-value>
</context-param>

<listener>
<listener-class>org . springframework . web . context. ContextlLoaderListener</listener-class>
</listener>

<!-- or use the ContextLoaderServiet instead of the above listener

<servlet>
<servlet-name>context</servlet-name>
<servlet-class>org.springframework.web . context. ContextLoaderServlet</servlet-class>
<load-on-startup>1</load-on-startup>

</servlet>

-

224 (listener) = contextConfiglocation TISIOJEIS EAFOICE DI} o]3j0] ERjOIx] Qrechyl oL
YzE= /WEB—INF/appIicationContext.me% /\}%%}ﬁolc}. o] 7i9] —’E—XH%’UH, ol Ul o™
22 x}(delimiter-20}, A2 D2 ZY)E AJRolo] PXIAS Loln ofjZe Aol AYAE I}
%‘;Mﬁﬁgl% ‘?‘lxlx‘l%' SI% At%%@dolct. ContextLoaderServiet= %*UI%%H%‘ ContextLoaderListenercﬂ{‘Joﬂ
At2g s AT NERHE 2J2Y(listener) 7t SF=AX Y contextConfiglocation” Zf2f0]E S A 7I0|T},

Mo

3.10. Glue 2= FX|YE H=2<

ofZEAo) AW BES TREEE oJAol AYIW AEoIYol o AR JEYC] RNIZH2
oY E AYOIA X2}0tX] 20h= Spring loC EOJYo| 2=} K25 DIAEIUZ XPYs= o
M ETH oE T2 ISo o 27) YO YuE =LY =9 KO gluedo)ol2 Yo Spring
loCAEIOIY FYI2ote HIE(Ec E(quas)-J2T 2FLS 9ol Wwiz Do, olg S
A E1}E| (third party) 27} BeanFactory? KIS A7) 9ol 0]HS ZA= op7 Y5 Qe 580
M2 ZNE AFYHe=2 AY(Class.forName() ZEIY)OI=E AJ=L QTh  YeF K E=LfE|(third
party) 2E0] Qo A4HH N7t K2 2 (stub) Lt ZE2EAIZY Yot= AN KNS AT A0 Spring
loCZEIOIYO) F20t= AH2E 2EIYE AIRIITL. inversion of control ©JZF0] D=9 tiR2 S QJoj
dHIY. (A= HEHOIYRZ BE YURTl). AT} YR I== HE oYL 0]710] MHIHE YHS
AP2Po1R) et 282 & 0|92 e HE BEERE PYH FHEYHA Y¢SX= A8, EBe
Spring loCZECIHE BEH UlyEs YIoI A8t FAZ HNE 9o AYsts 2H/ZSA J2YS
Arges AT Spring loCZIE|COIY ANI7} O] H2E° HX %e U ClAE Y-HJ2 & Spring
loCZEIOIYE AI0I= 21219 beang 9ol UlRe] AL x7]3F AJH(Hibernate SessionFactoryX g
Spring loCEIO|YY beang A% W) 9 JHYolA B|HAXNUS QIT}
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loC ZE|°1Y

cI2 AHAHTY, TF ojol(oISET, TIYY JARTIAS, EBS, 221 EARNEY MIXY WARE))
BZI0F 2EECHZ2|HOJMOIA O] AHMQ Spring loC HEICIURFYY(FXE RUNCE YAIOIE=)E
N 24zl dojolel W b AW PEY © olUel Y ofEelold(WAR)C] ST 22t
gojoje) ©E XMLZS mojA ofuel ST Spring loC AHICIYE UTOMA AYdotr] {4t
Yayol HEECH. RE Spring loC EIO)Y AL o Yej= T1F Fol TAZ PE AYBH AT
ofgE 2z Y HHO TEO PHU(sbing) ¥ OKBIAAOING IFWCIY oL oYz
gojoj2RY YRR UXOl= beanFYYE FY%%I= 44 E NELFHOIHE AT Spring loC
AGo|dE YOIl IR AIRS ZIMFIHU 23 AIZESO ZI|HOISHY, Hibernate
SessionFactory)%t= 28|31 X2 (side-effects) 2 22 92719 beang AH0I= 2AY 2X)7}
T}, THQFLZE  (ContextSingletonBeanFactorylocator Y} SingletonBeanFactorylocator® T2 Zdi2= ¢
ohZ 7ol Spring loC AEIOIUIS) LRAY AIRES Y= Zaxe AIEFEHS oF P Spring
oC ZEOI 2S2 270 Sof AlgY4S 9Tt 3 ATe ORIZS 2olo|2 Y beanFot
LR oF Uy 2EHEl,

3.10.1. J2E€ &9 212 A0}

YA 21219 JavaDocE ¥IA SingletonBeanFactorylocator 2F ContextSingletonBeanFactorylocator S Al 0=
MR ARE 25 ASAOIH.

EBFOIN  AZHERANY,  EBE 9% Springd AR )R A HROMGY
SingletonBeanFactoryLocator®} ContextSingletonBeanFactorylocator <& A2 A UYAIH= Yl-42E
BeanFactoryLocatorS CH7i A2 QITt,
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Chapter 4. Xt¢

4.1. 294

AOLS] BE javanctRLAEIHOIAY Tlofol LRLETAIE 919t B DS LYOPIE ofg)-
Ao 25 2017 Yol Z 201X QUTt. classpathY ServietContextOll ATHA Q] HX=2LE AE LT}
QU= Aol o] 9ioh AISE BE LRL 7AZO! glth. S RLYFAp:9 22 BFEAIE 900
ZRIOl. WSS RAINE AU AL WSHES S2ore 0| K50 Yigol, oL Tl Aol

- = A% a2 =2 o o o
ofFct. 2212 URL AEEolAL oFO) Jte)7le AtYe) EXIOIRE X300 A= P Py
LR Y47} viofoict.

4.2. Resource QVEJL|O)A
SpringQI Resource?JE'lr‘-ﬂoli% Ur'?'l‘e“% X}%]Oﬂ CH?J %S}g @E% ‘?'lcﬁ —;UEGI ?n}% %Q% 7tX]E
QY| 0] 20| T},
public interface Resource extends InputStreamSource {
boolean exists();
boolean isOpen();
URL getURL() throws IOException;
File getFile() throws IOException;
Resource createRelative(String relativePath) throws I0Exception;
String getFilename();

String getDescription();

public interface InputStreamSource {

InputStream getlnputStream() throws I0Exception;

Resource QAET|O|AERE QU U =T

Xl getinputStream() : XI%QI %XI% JS‘U}—'_—’ @C} X}%% g—l 7] ‘?‘l?,} InputStream% E’J%}?J':l 7—,}7—.}91 E%%
refresh% InputStream% ?J%H?JC} QE%I% "_(:}7] ‘?‘l?,} 32%7(}9] E’%‘% 7}73':}.

X exists(): XIYO] X0l YE=2 ZXO=X]9) THO} booleangt HEA]

il

g

X isopen(): ©] Ardo] g 2EYZ HYREAO WY booleangl EAIE V. U true®iY,
InputStream 1Y S5 Gl YIEA] AW Q) IR AtY RFHZS moY] fjo Fotordt Qi

InputStreamResourceql—Q—l% IR 22 %l_/,\_g] XI’%] ?@% ‘?‘IUHA']% false2 e},

Xl getDescription() : X}%% OI%UHH I_!‘OU"%'EH 01]&]%6_'1% Sk /\}%EP] 9‘]?} %}Aﬂ}g%‘% ?J%}?JC}
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A

0]7L == NN P29 mAGo|L} AKX URLO|TY,

o o =227

Yolco] 2Y PUZL TUIRSOID o) PSS XYY TI2 YASL YA RGPS BAUOLS
AFAQ KA RO FieHE PES O YIT

—

Resource FJLe Aol YW Y2 U= A2YXY AXEIXNG  Spring Ao B A
At2ETh Y Spring  API(TTYTt  ApplicationContext 7HE9  AYXNG)Y T2 UlA=ESL
context?UZ0 KAV ResourceE YOI AN AIRHE A= 2TWEOJH Y (unadorned) THTE
GEHQl  string2  IRIAY stingd=9 SY JYFAE SO, AYPYI2 A8Holopol: SYRL
Resource 7 HZ2 S YAIOH?] {9t REXIE O] 81T,

YO RE} Spring® TFE el Tl QXD TIRA QST ZAE Agol F2oP| Aol
Resource= W< Spring® A3 Spring®l o AIEET. OJAE YAl XjR19) FE=0) 9o UBIK Q)
QYzE) 2eANTY AIBS)7] SAof U1 S80I o|o] YA FEE Springdl AZYOI SOk
e S A o WS UL K UHEAY MBHDL o TN ol Yuo| ABY e

Slojzeieio] SUUS Yt FYUE P29 K2 HES Yof oj2NS AZYIICL,

A=

O]Z{'% Resource | 7]0% AN OFA 3,’
ot EYY RLS A YTh.

DAl

C]- 7

llo

o}%gﬂo] %RU}C}. 01]%% , UrlResourcee URL%

s
r

4.3. WA Resource =

Spring@ oA ANz NIZHE WS =Y WIH Resource 20| YT,

4.3.1. UrlResource

Al
=2

UrlResources java.net.URLS ZZJOIc}, 12|30 mtd, HTTP target, FTP target S5 Z2 URLE &
Goh IS Ml FIoP) 9ol AIRECL. wE LRLE AEel mEoE FTADL o)
URLEIJT TI2HS EAOP) o) ALSHEHNY BEHY stingEAS J1HT. oS HAXAY
A=0 ZYI2o17] AQ file:, HTTPEZZEZZ S Argol HIZoH7] AP htte:, FTPE SO Argoll
{2017] /% ftp: 52 ZYTIT.

UrlResourcex="UrlResource’JXIE A 0I0] YA|HLo =2 XBfR=0) 9o APYHTt. OfX|9 GAlo] F=&
BYOI: stingUAIE 7HXl= APIIREE 2EYUS A3W FXUXNC= YYEAoIT. FXA9 FJLE
-?—]UH, JavaBeans PropertyEditor% @’g"l?l —?-l(?,} Resource? E}%'% ?:_"g%*%dol‘:} ?Jgf 704§ —E—X}?—gol
classpath: 2t Z°] Z A JYFAE TN ZZUHY, I ZJFAS AT HEO SEYU ResourceS
dgLRole. oe, ZFAE XA FeHdY, oA #E URLEACIZ UrResourceS

YYRROIRE A IYRROIT,

4.3.2. ClassPathResource

2Y2E classpath2RE PojX)= XYL BYIIT 0] FO|X ZYH2EYO|HL 2Y0l= A1YS

-

9ol ozl Z2PAQ A S YHAE IYA 2T AR

o )T
O] Resource® FUBL 22 FE X1Yo] TAA2HY YX|OHX|TL, jar) AX|Ol= classpathX1Y S
99 ol ofm  EANATO) (M AHo| oY ol POIK)EN YT
java.io.FileXd 248 X|YTUITt. OJHLE java.net. IRLAY ANIY M8 X)YTIc}.
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xtel

ClassPathResource=ClassPathResource @’gﬂ% /\}%U}OZI U.:>:”\P5]‘gg A8 DEO) 9y @’8%‘3} U}X]?J
P2E BAOL: siing ARIE IS APDIZEES THUY PRANOR YYBROITH $AO P9E
%UH, JavaBeans PropertyEditor= -E-X}?—i %IEOﬂk] %%?} Q‘LI_"A} classpath:% ?JXIU}—T'— o] 33—?—

ClassPathResource S @ ’8 tﬁc}

4.3.3. FileSystemResource

O]Zﬂ% java.io.FiIe” T2 7] 9‘]?} Resource‘?‘@%o]ct. 01318 File2 URLA]

ad
Aa

Hg gujop) xgvct.

4.3.4. ServletContextResource

O]Zﬂ% %‘ OH%EIﬂIOVS I‘OO’[CIE—.HEEILH }6}"—'“73‘]9,] %’E% UH&.'U}% ServletContextxt%% %?) Resource
TFAHAS0IY.

O|IAL 2EYFYI A RLFYZS MY XJOHAY, ¥ oiZeAold NP2 (archive) 7t 2= Aol

YN ALY ZHUYY javaio FleH2S CIYUTH. O1UNY AU TUNAYO) QY

JARY DB 22 2o=2¥E Y HIHSAIE ServietZlE|o|yo) ARNOz oFotc.

4.3.5. InputStreamResource

FOAZ InputStreamS ATt Resource THZOITE.OJA L NEII5T £ Resource 7HZO| QS GO
AT ET. EYY], 7[5OIt ByteArrayResourcett ZFU-7|¥F Resource 2SS A2 0}E},

CIZ2 Resource7H2Y Y2, 0] 0Ju] g XYL At MYXi(descriptor)©JTt.

3
sOpen0IIA "true'E WIRIQICE. D19} PAIo] ojurlol XY MYKE KXY BRI YAY 2=
oY 9 BRI YTHY 0% AIGOIX e,

4.3.6. ByteArrayResource

OJAL  FOT bytet@S A Resource FA2CIY. OJA2  FOIT  byteBi¥S HAT

ByteArrayInputStreams% @ ’8 QC}

OJAE VI AFEO}= InputStreamResourceS MYZOIK] $2 FOIT byteBlY2RE WES 2=017] {0
ggofct.

4.4. Resourceloader ?l Ejmj|o) &

Resourcel.oader (ﬂeh_dloli% ResourcesS 'ﬂ%%}-)v\- %1% Eiﬂoﬂ 9jo} ?‘?ﬂ%q.

public interface Resourceloader {
Resource getResource(String location);

}

2E NEZSHONI YY2EE Resourceloaders TYUYUT. T2 RE OfESFo]H AHYX2E
ResourceS Y7| ol AL T,

(lc

Yalo] S ofZ2Ao|d HHYAEOA getResource) S TEOID YT AN PRI SF YFAIS XA

=]
YU2W, YA EY ofZFHIo)d HYZEO XATt ResourceEIYL 2 EOIAZ0IT. OJEEH|H YAIO|
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A

ClassPathXmlApplicationContextS LYYW I} 2P,

Resource template = ctx.getResource("some/resource/path/myTemplate.txt);

OIS = A2 ClassPathResource?f EHOITF. T} L URE=T} FileSystemXmlApplicationContext Q12 0]
o] YU, YA FileSystemResourceS SSYH E A OIS, WebApplicationContextS  HJOHA], Al

ServletContextResourceS = U EHOIT.
2 R, YL SH fESPIoIY AYASE Hoh MUY e NYS 2EYYC,

Ygol, YAle ofZaold YRS Elol TR0l SW dasspat: HFAIE  FAIOlO]
ClassPathResourceS A0S ZQUXE R ET},

Resource template = ctx.getResource("classpath:some/resource/path/myTemplate.txt);

EZF java.net.URL YFAIS GAIOIY UrResourceE AIE0IES Z QI

Resource template = ctx.getResource("file:/some/resource/path/myTemplate.txt) ;

Resource template = ctx.getResource("http://myhost.com/resource/path/myTemplate. txt) ;

T3 9 E|o]Z2 L StringS Resource= HYTIY] IO MEFE BOJFET,
Table 4.1. X¥(Resource) 2Xi<4
YFA Sk MY
classpath: classpath:com/myapp/config. xml classpath® 28 2&
file: file:/data/config.xml TfARA”HIOC 2P (RLAY BEE=
http: http://myserver/logo.png WRLAY 2=
(none) /data/config.xml M EXS | ApplicationContext©]|

SERES

e (Section 4.7.3, “FileSystemResource Z22(caveats)” )OIA CTI2 AIYS B}

4.5. ResourceloaderAware ?l Ejm|o] A

Resourcel.oaderAware QJEjﬁﬂoli% ResourcelLoader} X-]]-To'—E]% 7—'.”1]% ‘?']?J %UE:‘(?J HAX}
NASHI B EaS] e

public interface Resourcel oaderAware {
void setResourceloader(Resourcel.oader resourceloader);

}
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A

%eﬂﬁ” Resourcel oaderAware S ?‘?I;UFP- OH%EHHOVS ﬁgﬂﬁgg UHXI?&%EH(Spring:'JEI beanﬂ%‘),
OJAL ofZeF o) HYNXEO 9Ol ResourceLoaderAware® QUX|EHT}. O ZC|F|0|N ZHEIAEE= QIXI=Z
XIKE A2 Vt= setResourceloader(ResourcelLoader) S ZE L AOITH(7)0t2}. Springtl & °SHZ2)7|0|M
?jE_ﬂﬁE% Resourcel.oader ?JEjEj]OIQ% —?@‘?jcf% 33% 7'%“’}3}).

=25, ApplicationContextol Resourceloader®] 7] EH-E-OH, bean2 ApplicationContextAware% ‘?‘@%}—}l\— %1—'_—’
A 2Sop) 9ol NY YYAER NTYAS ABYUCL ORI oz, 1 wE30] WO
%%’tﬁ ResourceLoader?JE'lﬁﬂolé% /\}%U}EHI g %—C} = fjxﬂ Spring ApplicationContextﬂ oY

RY2E QEmo|AUS Qe AU2Y QEH 0|20 HEYYAOITE.

4.6. ZSIHE|Z Resource AYT}7]

beanXHH|7t SHQI A2je] QK WYL SO At FA2E WYOID XJYYD iy, ojRe ofvte
bean©] AIYE =2 ET}7] YTt ResourceloaderJEIH|C|AE ALOIEE Of=70|tt, YWY HEd HZ5E
2SOl oHINY, o= S YEIOl AIRAIY ool 4EY WaIt Uckn YAV v} xiglo)
NA™ojgtH, oJARL Resourceloader Q] €] 0] 29 AIEE 979 XN Aot 229 ResourceZTIHEIS
Sy, 2°ja1 JASE YYEA°IY.

AsS

ojeor metmEIR QO] 9ol vjojote U BE ojEe oM HHAEE

) SHOIL stringd=2E
ResourceZN|2 HYAL Q= EUYDl JavaBeans PropertyEditorS Al20tl= 0|t A  myBean©]
ResourceE}cl):lgl %"%'3’\' = }E“:-]% 7VSC}?}, 0]31% C}%I—]%i X}%% ‘?‘I(?J 1}9(3 _E_)qoqu /gjg‘%‘)l\‘
olc}
QL.

bean id="myBean" class="...">
<property name="template" value="some/resource/path/myTemplate.txt"/>
</bean>

AHE F27F ol JYFAIE  ZIXNX] YOtA,  ofEZZA|ojld  AYIAE  XjA|=  ResourcelLoaderX
At%%’aﬂolp—, X]’% XVH]% ?jEﬁHQE E}%IOH E.’é“’l 9]-;‘5-6}% ClassPathResource, FileSystemResource,

ServletContextResource%%% %Uﬂ EE%C}

Q%) S ResourceElYO) AFGEIES Ofofd WRIF YTHY, FFAP ABBROIT. ©go £
Oﬂﬁ]% ClassPathResurce 2} UrIResource(E}%”\]i%“ E}%loﬂ QEUDI M /\}%%C}.)” A}%E]EE U}%
wye woizd

T .

=

<property name="template" value="classpath:some/resource/path/myTemplate.txt">

<property name="template" value="file:/some/resource/path/myTemplate.txt"/>

4.7. ofEZ=)7old FY2EL} Resource =S

4.7.1. Oj=Z2)F|0)|N HEYAE AJAT}7]

- v 7]

ohzeAo A

|2E YYRHSYY oZepolN AYAE Elle Aghe ol Perse Hog

< = (S|

g
U= XMLEHU 2} 22 A1) /X J== ZAIEOIY 2AE S UGS 7.

2% X7t JFAIE 7HRA] Y2W, S ResourceEIYS 2 FR2HRYH HYESD A D

dm

3
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A

ofZeiold Ao MmO Mo =cop| ol AIRECH A2 SO, YAlo] TeAy
ClassPathXmlApplicationContextS Ao

ApplicationContext ctx = new ClassPathXmlApplicationContext("conf/appContext.xml");
ClassPathResource? AIREAKXNY NO= classpath28E =EEHZ0|Y}. OX|g YAlo] ©exg
FilleSystemXmlApplicationContextS fy )SI oIty .

ApplicationContext ctx =
new FileSystemClassPathXmlApplicationContext("conf/appContext.xml");

AR KQF CELo) AR TUAAY YKZLE Horp 2ego|c)

AX FROA 5 classpathYFAIL #F URLYFAIE AI8Ole AL JYYE =2=017] A9 4d¥

Resource C]%E E}?J% QU'IE}OIE%}%\'O]CI'. JTHA 9] FiIeSystemeIAppIicationContext%

ApplicationContext ctx =
new FileSystemXmlApplicationContext("classpath:conf/appContext.xml");

-
FiIeSystemeIAppIicationContext0]C}. Ot} ResourceloaderX|Yg SAIR L2 AIRWUCTY HSFAIE 7IXA] Y=
P2t mINAY =AY Hgot.

L classpath®®E  A™N¥ez  Pog  BEWAOIY.  OME,  ojRS %o

4.7.1.1. ClassPathXmlApplicationContext ?Ji%i @’S‘Upl

ClassPathXmlApplicationContext + HeoF X7I191E 7159 dFe B 9 YRS BAET. 71252
A7 XMLEIY A (Z2 FRE Jb) mego)d muYe Yol AW vde MEom 2E
ClassE N|ZQITY, ClassPathXmlApplicationContext= NaHe SH22RY FJ=2 JYLE ojuly.

AR O1HS Yol TSOjFETH. TEE oot A2 X},

com/

foo/

services.xml

daos.xml
MessengerService. class

‘services.xml” & “daos.xml’” 7891% bean% —_r“éébl% ClassPathXmlApplicationContext ?Ji%‘ﬁ% C}%H%‘
O] AEJAT}E F) 0| T}
(8 [ =2 A .

ApplicationContext ctx = new ClassPathXmlApplicationContext(
new String[] {"services.xml", "daos.xml"}, MessengerService.class);

Please do consult the Javadocs for the ClassPathXmlApplicationContext class for details of the
various constructors.

4.7.2. OHZTF|0|AH HEIAE AMX} XIY H2Y Qe Ite

oNEeAHolE Y AE YA A FPG=2gte WY Argoll Tieh At WEo] H 4T FJ=ojAYy
tgioteg EYYL 'classpath«:" FYFAI/ Ex= WE Ant2EIUY HFEHAI(Spring  PathMatcher

RYLYEIS AIOlo] YX|OIE)S EYYAOIT. FARE AN Y=ol
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A

o JYS AIBOIE AS PYETUE 2AEAY fZIYIo|NS FYTO|Y, RE FEUEL T LYY
YrP2o] HYAE PO xS WA (publish) AH YR OIXY ofEedold  AAEV
casspath & SO1 HFAIR 20T LS ZFTE Aol YYIW, RE YEUS TS AgHow

CERPEL

JAUSIIEE ole AL SYo| ofEFold HYY2E YYA AYJ2E AREOIL(EE PathMatcher
S9elg 2eas AY PENOR AROLS Go|ch) AYA SHHHCE Resource EIY ANIE AFZORS
7"2 o} ’é,h"—fol O"C} ’éx'“ Resource S oLt X}%]Oﬂ CH?J X}%’SRE @’SUPI oH classpathx:
I—lC/\]-E /\]-_9._6]-‘« 710 U7]-‘~——U]-C]-

4.7.2.1. Ant-2Ejd 9] i

P2 X7t Ant2ErUO) TiE S =ZYow, ojEHY

/WEB-INF/*-context.xml
com/mycompany/=+/applicationContext.xml
file:C:/some/path/*-context.xml
classpath:com/mycompany/=*/applicationContext.xml

L OIMANS BY SFOIXY USIte S ojMoin At MAk(procedure) 8 YOIRITH. 4AS T} oy
228 PF==2 XYt URLE YU9A] Resources JEC} O] URL©®] "jar:" URLOJY ZE|olY £E79
bﬂ"l\—(O]%Eﬂlﬂ %g)&!oﬂk]% 'Z|p:", %‘iﬂ-lo'loﬂklt WSJar 68)7} O}Lla}\_,, Java.lo.Flle] %*017(]3-’
OIJAIARIES AofA  AETIIEE A7) o AIREY.  jar URLY F%, WAX=
java.net.JarURLConnection% AAHY =522 jar URLE Ijyotr JAEIIEE T[A S} —rlUH ]al‘”-lol—l
Wee ZARICE

4.7.2.1.1. °JA149 8= (Implication)

YAl F=2IF  file  URL(?7]12  Resourceloader?}  TIUAIZ®0]7] WRo]  YAIXO| AL}
Hohme2)olety, dlsstes guobl ojAlsY YHE mYols g R,

YAIE F=271 S22 FJ22Y, A X= (Classloader.getResource() =2 E0f UfA|2 Q= Jt= T}
ofd F= =7} URLE UOJofYt dit. ojHE F= ==(89 ZYYol ord)ol?] Wl YEE URLO
OIgtE)= WS AANIEZ FY(Classloader javadocOA)OEX] QT A, ©o]ZL ALY T EIE
EUOLE java.io FeOITH. OHO| 0)7]0j= o] Kol Tol oj4)xo] DejEcY,

I R e T e L S PEET
java.net.JarURLConnectionS Y25 AAY jardl WS L5 UEF jar RLS #8522 o2
SQIEIISE ojyTS Yolofet DIt oS TR UFIN MSURINT AMULE SIct.
PeL SN BN jar2 PE A9 YASIIEES oAU QK| HAEOIY Yo Aok,

AR

4.7.2.2. classpath+: JFA}
XML]9t OB 2014 HEJAES YHUT, AKX SAIAL SW casspathe: HFALE AILHOITY.

ApplicationContext ctx =
new ClassPathXmlApplicationContext("classpath+:conf/appContext.xml") ;

o] EYI JYFARE FOX ojlges e RE classpathAiYS  FAI(HRYe=, oL
ClassLoader.getResources(...) 25 S0 2AXNo=Z YAYsIT) ol UpX|9t ofjZ2|F|o)M —"l E N9=

Ygor7l |0 YFIT.
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Classpath+: ©]Al4

AeIte I FXOf= ZWEE2YY getResources() U|RE0] QJEJITE, TR L9
HEZFAHOIE AMBs RHAFQ A=Y FAI S NIVUT Pe jarmiYdS HEUW 59
CEAOITE.  classpath+ 7 A}ESOI=X]E EHI2E O17] 01 2ITDb gHAEE= Zi2IjAY
jarod=2 2Y nid S 2E517) Sl S22 HE
A8 (getClass() . getClassLoader () . getResources("<someFilelnside TheJar>")) Ol= 0|t L 0O|=2E
XA I Aol Yt mAR o)A HAEUiwE MO 9L P Ams
UIRHEIT SUAT WOl YYL TAE AYS Aol ofBAOIA AY 2AE Mot

"classpaths:" 7,3%/\}% G“% %O'l ”classpath*:I\/\ETA—INF/*-beans.xml"Q} 75}01 %X]%‘EQI LT X] 9| A
PathMatcher  Tig2e=2  =Yd5 Yo o] 37, ojMNEe K39 ol
ClassLoader.getResources()Z%°] 22 2Y FXO|A XYL LXAF|= ZEANE YY) 9o UpX|Y
FUEFIET} ofd P20 A] AL E .

4.7.2.3. &A= It=0) HH TIE L E

Ant2Efd 2 YA ST AKX Ty mpo] LpAAA”O] EX|ORX] QITSIE "classpaths:"7F ZHEO]
A]&EU] ﬁ 75‘;‘015 ofL19] I’OOtcla—ﬂE‘j—lE QAEIU}H] H%%}%\'O]C}. OB{]% "classpath*:*.xml"-v—]' 75}%
DjEO] jarzfd 9 J1E A9OIA Y otd ZHE YHESY i AHOA ZdE TINE AS U)o
JDK ClassLoader.getResources() UIAEY AFIPLe X MYHE 2o XIA(HAE 99 FAAQ J1%
AT EADIE)S 9T TUAAY YK Yo,

"classpath:"AFES 71 Ant2ENLO) DIYEE FMI AT VP A9 BN AYINY ZefAms
XN AR IFSOICE  AX|Ot= XIS AV o BHX] JFeTh oA XpYo] ©gy A7)
20|

com/mycompany/packagel/service-context.xml

ofLEe) 9Jx)7F Y30IT). OIXY F= 7t Tre 3 ey

classpath:com/mycompany/+*/service-context.xml

= 0]7E PAMTIEZ AILDITEH OJAXI= getResource("com/mycompany”)©ll 2J0l VIS = (HYA) URLE
glAZ0ITE, o] 712 WK Lot ojasle AT SIxo) EAICIY, AR OIX|T} ALY ol
SO HA GSACIT. 2=, VI A9 mi7IXo 2" 2E 22 i FJRE AT o
3¢ L Ant2EY 1Y S 7FX)2L "classpath+:"S A2 O},

4.7.3. FileSystemResource d2(caveats)

FileSystemApplicationContext©l| N K| U= FileSystemResource™= Ny F=<t NUHF=EE
S %’3‘101 l:}(FiIeSys‘(emAppIica’[ionCon‘(ex‘(% %]X'HE Resourceloader?} ©Y Cr) . ’é,’tﬂ %‘E% HXR E%*%?J
CJ=E 2jo) ojof AThx{ojct. Yro) FehPR e HAAAY rootol Thoh AR olC.

OIEU'VS:'—}Q] Q%}}ggl OI%E, OV}{E% 0]31% FiIeSystemAppIicationContext0] ResourceLoader%}uﬂ %@‘?JC}
FileSystemApplicationContext= %‘j-l']—’v\-l(/)E A]QU}}]L} %aﬂ‘ﬁ(/)% A}%U}X] %7‘“’} }B}CHE?J 2= X

=S NoP) Aol 2 JFIG FileSystemResources O] AJYUT}. A= OJHE TS24 S L.

ApplicationContext ctx =
new FileSystemClassPathXmlApplicationContext("conf/context.xml");
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ApplicationContext ctx =
new FileSystemClassPathXmlApplicationContext("/conf/context.xml");

C T2} DRITIRIOITH(IIM T2 ofte ATHZROIR Ofihe WohPRere 2olct.).

FileSystemXmlApplicationContext ctx = ...;
ctx. getResource ("some/resource/path/myTemplate. txt") ;

FileSystemXmlApplicationContext ctx = ...;
ctx.getResource("/some/resource/path/myTemplate. txt");

HIZ 0]30] o]} Tt ojofoleietE ol AThHAROIT Ok FThR QI AU,
Az, hA Q) A AY 2=} HEC RS o)%e

=

FiIeSystemResource/FiIeSystemeIAppIicationContexti 7% oj 73 2 /\}% U}% 33% 94 ojy| g = 2ol H > T},
221 file: URLY —Lv_’—/\}% ArE0}0] UrIResourceA}%% PARSAS) =

// actual context type doesn’t matter, the Resource will always be UrlResource
ctx.getResource("file: /some/resource/path/myTemplate. txt");

// force this FileSystemXmlApplicationContext to load it’s definition via a UrlResource
ApplicationContext ctx =
new FileSystemXmlApplicationContext("file:/conf/context.xml");
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Chapter 5. 224X 3 (Validation), Yl°]€]-y}Qly],
BeanWrapper, QF PropertyEditors

5.1. 274

BIXIUA 2E0N FRYNIE YES: AL YOl A2 Spring2 2ASF OIY= BiNIOHX gle
|FRYA2(2Z2 HojgsuRIYg)S A% YXARIE AIZUTH 59 FAYMIE AL FE0
glojopotr, o™ FAof BiX)OIY|(localize) FHOFOITH 221 o [FRYS MO0l A9l
Z3Q & 5 QI OHoRgtt. fJoA YIRS 2HOIY, Spring2 AZEAIANE 2E AIFHOI
712X0)0 AT 5 Q=) A1O]9) validator AEH|OJAE F|QISIL Q)TH(has come up with) .

Data binding2 ©SZ2F°ld =0 2W (= GAIol ARBAL U8 PSS 99 AIEote NS
ROIOoJEX)) Y THoJYYTIA FARES digd AFEAIZE YYOI7Io FL2I1T}. Spring2 Data bindingS
@%}U}HI SP719Jol &9 DataBinder% H]"(_)—'?JC}. Validator<} DataBinder= validation EH9I7<I% —T“SUFE,
ol AREEATG A Aol =0T 2L MVC framework ol MIQEEOIJX = L.

BeanWrapper— Spring EE]]%L?_JEOHI\-] 7]%5}‘?} 7}1%'0]—'_—’, t\ﬂ%'}_x"q]k] A}%EIO'IEC} ZE"']L},
BeanWrapperS 2%y AF8Y WRE ©ofvf F3 Qlg A°IY. oA T 2AMo)7] Wol, e HAEY
9‘&9‘2 lé’%’% “é’—,’ﬁﬂ %C} oll?j Q(Chapter)oﬂkl% BeanWrapper% *é%’?lct ?JO—.F O:I‘_:"',—E—O] OB‘\‘% 25
AL QICIH, OFUF BeanWrapper?t O B&0] Q= AA|Q bind datag U5 8 = ASAOIT.

QE%% E% Qi-‘?-loﬂ PropertyEditor% /\f%?ﬁ:}. PropertyEditorQl 7“‘64% JavaBeans
YAl (specification) 2] YLPLO|T}. BeanWrapper2l DataBinder?f YOI ABH O)F =2, BeanWrapperdW],
E3t o]Y X} (chapter)YOl PropertyEditors AF S A MYviT),

5.2. Spring® Validator A H| O] A F ARG 00} 724 N3 0}7]

Spring® 715  validator AEHO| 2= GAIO] WH|S) {FEYS MI3OP] fo) AREYs AT
Validator JEIFIOI A QBAO|D ErorsiAE} B RS ALGOlO] KTOICH BiTol, §24S A2t
S99, validator= ErrorsZiA|0f] W0t S R/GAN3 AujE B 70|T},

xte dlojet HHS Do AL,

public class Person {

private String name;
private int age;

// the usual getters and setters. ..

}

org.springframework.validation. ValidatorS A]’%UI'OJ 9= Person%eﬂi% Skl %E’}Jxﬂi ‘{ﬁ-‘?—l%

NZgAoItt.

XI supports(Class) = ©] Validator?} 39Xl ClassY QAAEYAE X3 Ot=7}.?
Xl validate(Object, org.springframework.validation.Errors) - FOXI Ao Tigt F2y NIE FYPoin
24 AHLYA FOAT ErorsHE 71T SEAE Y-

Spring Framework (2.0) 81



FR2YN2 (Validation), HIoJE-8I21Y, BeanWrapper,

£79] Spring®] MJ0t= VvalidationUtilsES Y22 YEW validatorsS 7= AL YO U=

J dBHoI.

(lo

public class PersonValidator implements Validator {

o

+ This Validator validates just Person instances

*/

public boolean supports(Class clazz) {
return Person.class.equals(clazz);

public void validate(Object obj, Errors e) {
ValidationUtils.rejectlfEmpty(e, "name", "name.empty");
Person p = (Person) obj;
if (p.getAge() < 0) {
e.rejectValue("age", "negativevalue");
} else if (p.getAge() > 110) {
e.rejectValue("age", "too.darn.old");

gialol B4 QJQE=AXNY, validationUtils2 29 Y= (static) rejectifEmpty (. )HIAEE nulCl Y ZYHAG
‘name’ ZSIHE|E  ANAHTII] o] AR EHT. ©] N7} ANZOt= o9 7]s0] RAUAAX I o}
ValidationUtilsS —?-I?J JavaDocE 2a},

While it is certainly possible to implement a single Validator class to validate each of the nested
objects in a rich object, it may be better to encapsulate the validation logic for each nested
class of object in its own Validator implementation. A simple example of a ‘rich’ object would
be a Customer that is composed of two String properties (a first and second name) and a
complex Address object. Address objects may be used independant of Customer objects, and so
a distinct Addressvalidator has been implemented. If you want your CustomerValidator to reuse the
logic contained within the Addressvalidator class without recourse to copy-n-paste you can
dependency-inject or instantiate an AddressValidator within your CustomerValidator, and use it like
So:

public class CustomerValidator implements Validator {
private final Validator addressValidator;

public UserValidator(Validator addressValidator) {

if (addressValidator == null) {

throw new lllegalArgumentException("The supplied [Validator] is required and must not be null.");
}
if (!addressValidator.supports(Address.class)) {

throw new lllegalArgumentException(

"The supplied [Validator] must support the validation of [Address] instances.");

}

this.addressValidator = addressValidator;

/**
* This Validator validates Customer instances, and any subclasses of Customer too
*/
public boolean supports(Class clazz) {
return Customer.class.isAssignableFrom(clazz) ;

public void validate(Object target, Errors errors) {
ValidationUtils.rejectfEmptyOrWhitespace(errors, "firstName", "field.required");
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ValidationUtils.rejectifEmptyOrWhitespace(errors, "surname", "field.required");
Customer customer = (Customer) target;
try {
errors.pushNestedPath("address") ;
ValidationUtils.invokeValidator (this.addressValidator, customer.getAddress(), errors);
} finally {
errors.popNestedPath() ;
}

FEHNZ 9= validatordl HYHE ErorsZHES BIVITE. Spring Web MVCY ZL YAl
errorBAIXIE FU07] A0 spring:bindEl 2E AIYS QT OIX|9F 22 YAIL errorsZX| XNIE

YYYS ATh MBoks HAEE e YBHOITE. BT Ye HLE JavaDocolA K25 Yct.

5.3. errorYAIX|E {9t BEE 2AT}7)

2= YolgulolY(databinding) ¥ SRYX|3(validation)Ol ol YT [FRYANZ 9o
H30t= UAIRIE £80ts A2 2271 AZY LRI} Q= UIAIY AIGoITt. {IoIA 2ojE RN,
f2= name 2T 1 ageTEE ANAHDITE TP MessageSourceS AR VT, 2= errorWAIXE
gAY, W=Z A F¥ ‘name’H ‘age )W FOIX errorEEE AR YAOIT. GAI9)
rejectValuett ErrorsQIEJH|O|AZRE TIE rejectHREF OIS ZE(FYHOIAY HZYHOIX LAY
ValidationUtisZ e~ CIME A&oI) 2w, 22X FAUZL GOl I =R ozt Y 59
FINQ errorZEE SEYAOIY. EE2T errorZE = AF2Pt MessageCodesResolver®l] &0 ZTHE T
UZEZE DefaultMessageCodesResolver | A2 E0], GAIO] & IEE I3 YAXE SEY ¥ opye}
rejectU|2L0] MYSt= LEYE 2Y0t= HAIXQ AXNIE 0N DefaultMessageCodesResolver 7T AFE E T},
too.darn.old2E O]9 rejectValue(age", "too.darn.old)S A0 W= AN 7HOl= 39, Spring2
too.darn.old.age 3} too.darn.old.age.int% %%%%OIC}(QQKH% %E%‘% E%}U}—T'— _?'?j}[ﬂ% rélgg]
EIYS ZYYAIT.).

/\/\essageCodesResoIver—Q} C]%E chjgroﬂ CH(?J %G] %}% %‘E” 7—.}7—.} I\/\essageCodesResoIverQ}
DefaultMessageCodesResolverE {9t JavaDocOllAl &S5 QIT}.

5.4. Bean =XHmanipulation) 2 BeanWrapper

org.springframework .beans If7]X)= Sun®lAM ANZol= JavaBeans EFE -T'-—’u‘—‘ﬁ':}(adhere). JavaBean2
A7 Qe UEBE FYXI=E ATV Z=20]22, bingoMadness®lT 159 £/d(property) 2 setter
setBingoMadness(..) & getter getBingoMadness)= 71X 4YlolY #AS WECT. JavaBeans YAJAIo]
g% 9 ge B oA, Sun? YAIOIE (java.sun.com/products/javabeans) S Y29}7] BI2ct,

beans i7|X]9 OfF FLOF JIIIX=  BeanWrapper QUEH|O]20]1 QIEH|o]20|  THZOl=
‘_rL@(BeanWrapperlmpl)olcr. JavaDocQI 215}5;':'—} 7L=,}o| BeanWrapper= 7]%5}'?,] sety} get —ﬁ—'}é%ﬁ%(ﬂi%’ﬁ.?}
oSfuory == W) S MZot2, 54 AM&AS(descriptors)E U2, AAY EFJE=XE BYOI:
SHES ATt (query). EVF, BeanWrappers WHWZH SHEE AT XYL NI, N9E 20|19
o19-5 U9 48 MY JKSOD OIECH 3 T8, BeanWrapper target ZeAU0) XY BEo|
2R QO] PropertyChangelisteners®} VetoableChangelisteners #Z& JavaBeansg U0l= s%& X QI
UIXZIL 2,  BeanWrappere Y2 £G5S AIOPIAY KPS ASUTt.  BeanWrapper2 2&

J;IJS&'IQE 0}1%8]31]0]/8 ZE9 /\}%E]XI E’J%Cr. U}XI?J DataBinder2} BeanFactoryoﬂ% A}%%C}.

BeanWrapper% &%* o}

(r

Yy pexyos ojgo|oo RASoNT: AYSYSH YA 45T Lol
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9} PropertyEditors

it wraps a bean2 beanQoA ZE0] YL, (it wraps a bean to perform actions on that
bean, like setting and retrieving properties.)

5.4.1. Setting ¥ getting 7|23 WEZH AYES

Setting} getting £9E & setPropertyValue(s) & getPropertyValue(s) BIZEE AF2JIT}, (Setting and
getting properties is done using the setPropertyValue(s) and getPropertyValue(s) methods that both
come with a couple of overloaded variants.) Spring JavaDocQl Y XNgF REZH9]
AYojQITt. FLOP Lofofd A A7} NAIOts 40 U= AZY(a couple of) 7fOITt.
AZd ds:

Table 5.1. Examples of properties

Expression Explanation

name named THE0l= £ getName() F=E=  isName() 222 setName()S
LIEJHTE,

account.name account &89 UWEYH pamed YWEHE AL £HE JELY

iz
getAccount() .setName() == getAccount() .getName() UIAESE LERATT.

account[2] account?) ?J‘:ili(lndexed) &4, MIIXI_AE YERATY, QU £4L
array® G, list T= Q= IUEY £AYH collectiond YEHZ LIERH S
OIC]'
UL

account[COMPANYNAME] account Map £49 COMPANYNAME 7l= AQI%F map entry9 IS
LIERH T},

getd} set SH4ES BeanWrapperE X% WA NS ofefjo)] Q)T}.

F9 . O|RE2E XAZYXNOZ BeanWrappers YUY AHYo] gleW FLOIX] YUY, U DataBinder?
BeanFactory 22|32 Ol B}A0]Q9(out-of-the-box) T AILTITIW  PpropertyFditors section2 =2
gojrret.

oig ¥ 225 FAON

public class Company {
private String name;
private Employee managingDirector;

public String getName() f
return this.name;

}

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

}

public Employee getManagingDirector() {
return this.managingDirector;

}

public void setManagingDirector (Employee managingDirector) {
this.managingDirector = managingDirector;

}

public class Employee {
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private float salary;

public float getSalary() {
return salary;

}

public void setSalary(float salary) {
this.salary = salary;

}

TS IS X2IEL Aol uieinp £XMES Al

a
L

3Yol= —7'(—7510” kel oﬂ%o] )T} Companies

2 Employees

BeanWrapper company = BeanWrapperlmpl(new Company());

// setting the company name..

company .setPropertyValue("name", "Some Company Inc.");

// ... can also be done like this:

PropertyValue value = new PropertyValue("name", "Some Company Inc.");
company.setPropertyValue(value) ;

// ok, let’s create the director and tie it to the company:

BeanWrapper jim = BeanWrapperlmpl(new Employee());
jim.setPropertyValue("name", "Jim Stravinsky");

company .setPropertyValue("managingDirector", jim.getWrappedinstance());

// retrieving the salary of the managingDirector through the company
Float salary = (Float) company.getPropertyValue("managingDirector.salary");

5.4.2. W% PropertyEditors 7=

SpringL PropertyEditors® 2192 UO|(heavily) AF29IC, W2 ZHX] XjAIRT T2 gigdog £MES
Ao YERS QSR = 28T AIESC, e Aol 25 Ae YY2E YEIUWORIT. AIYI}
el oMo HxY IRE ARZOIO] Aol 92 5 Ye YEHIE WY, (= 9 YU2A: Date
objects® H, oUW YME Algol QA8F & YEHIR Yo ©HIPIIH) o] PHYX=
java.beans.PropertyEditor YJENS) S=29F AKX} 9YE S (registering custom editors)9Qo] 22X
O|25 QY. BeanWrappertf E= 330N AZTUA o] EJYIF Application Context QU0 =Tt
AFEAN A EE £4=° Yol FHIZ ¥t Yol FOIWUT. SunAtolM ANZOl= java.beans
) 71X19 JavaDocZA°IQs Y'Y PropertyEditors YL E 2)0i=).

Spring®lIAl AI2015= HESY 9

X beans4i9 Aé”g %’8%% PropertyEditors% A]-%%C}_ XML ET%‘OJOﬂ AT LY bean %’ggb_’—} 75}01
java.lang.String2 AW, Springl (A20%l= setter?l Class-parameterE 71X|22 QYW ) Class
A Q) Q-8 B0 ClassEditorS AT

X Spring MVC frameworkW® HTTP request parameters 229%l= CommandControllerd 2E
OS2 2 T2 BRIE & £ Q)= PropertyEditorss 57 7F AFR E T

Spring2 AYF7|(life)S g2 US71 AP YW (built-in) PropertyEditorsE  7FXITE,  212k2 ofgfjoj

%%Q}Elcﬂﬂﬂ, org.springframework.beans. propertyeditors I 7) K] ?Joﬂ 25 X0 %EC}. CH-LT"-?U:, (o}eﬁoﬂ

UEIY Qe 75}0]) RE 2HAL OFY Ll BeanWrapperlimpl HIZ2EZ2 XS AT}, £4 OYEI} QY

Q2 TAUS AT, TBE WS QUITIISOlo] RO YO SSO AYS U 5 Ut

Table 5.2. W%} PropertyEditors
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Class

ByteArrayPropertyEditor

ClassEditor

CustomBooleanEditor

CustomCollectionEditor

CustomDateEditor

CustomNumberEditor

FileEditor

InputStreamEditor

LocaleEditor

PropertiesEditor

StringArrayPropertyEditor

String TrimmerEditor

byte BI¥E 9%t Editor. Strings2 Yo byte BN
43019 HAE  AOIY.  BeanWrapperimpl®] 2J0 UTZE=R
s=ger,

Stringse=2 #AY IW2sS A S HE FH

Yyos  myoRh 32 Nes  glew,
IIIegaIArgumentException% g 78 T}, BeanWrapperImploﬂ 9jo}

SgES SS9,

Boolean&dSS  #ON HAEUtO| =gk AL 24
o) t) €] (editor) . BeanWrapperlmpl©l O)oj ze=z
sEEY.28Y, ARBAPIS @yvIel 9o S5E custom
Jagirolg evjzo|=a & 9Ict,

Collection YEHS S8} FOIREW 22 Collection2E N Ot=,
Collections2 93t AX editor.

A2 X9  DateFormatg XYY, java.util.DateS o
HAEUIO| =Y & Q= MH editor. CIZEOO SEY
QITt. AMXI7} MASH ZYS £ Q02K S 20RO} STt

\

Integer, Long, Float, Double 2} 75}8 Number HE%EHi% 9‘]?}
HALEUupo|=g = Q= MY Y. BeanWrapperImploﬂ 9|5
QEER S 08y, AIgAMYS BIYIZ S2Y ABAYY

AAEAEZ Qujelo|=Y £ 9T},

Strings®IA  java.io.File-XNIESE Z7 7ls. BeanWrapperimpl©l
oo e S,

dyy A ous:s "aE pRdg Ol & Aw,
InputStream% ’2915‘% = %]\C}. (ResourceEditor—Q-} Resource2)
-’ETJXT% %UHA'I). T2 A InputStream EEI“_’-"E]%% StrinngE
A AYEsE YT, YZE AL InputStream= €A
A=Y= AE FYOIEH!. BeanWrapperimpl©®ll 2o TEZE=Z
c=gct

o 71 v .

StringsOllA  Locale-ZMISE A 71592 BIHE Localed
toString() UlaE=  Z2 I8 MIFUTKSting EHL
[languagel [country] [variant]l®]™}) .  BeanWrapperimpl©ll
oo CgEZ SEEC.

Strings(Javadoc Q9] java.lang.Properties classClAl HoH
ZYS0] AIH YEH)E Properties-ZNIESE2 WYY Ihs01Y,
BeanWrapperlmpl®ll &0l Y ZEZ ESE U},

StringS String-tHig=E Z0I-Y9= SE9010) AFY 5+ Q7,
I 2% Jh501ct.

Property 9 8= Stringsg & FE0UC. NN 2 Y(null)
P22 Hoe YHYE  BoUEsE 2= AFYIUY.
HEZE Qo] SESHOXX] YesYH. ABAE LYo
S SOl oFIT.
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w Oy

Class Y

URLEditor URLY String WS AN wi-ZAN=2 ZAPY = JgTh
BeanWrapperImploﬂ ol HEER SEHEU.

Spring2 A SIS Aok = 2es AE SaldA! 3= i JOl=

java.beans.PropertyEditor/\/\anager% /\}%QC}. %‘i §<}7|E EF_?J Font, Color, Y2& %]AI %EH%Q
PropertyEditors% E%}U}—T'— %1% sun.bean.editorS L}E}L\,HC}. t‘ljgf e %7'157} DE}% T 7] X) ?JOH %1:'—/
O

“
=
227 2 018E TR YN, CEditor 7P FIIHOIQTY, EQH E#E  JavaBeans 71EFZE

(S=29f= HAXI Qlo]) AISHL=Z propertyEditors YAVITH= RS FIvie}. 2 E9 roo EIYY
Z2HE|E T PropertyEditor® AUAIE D AFRE 7] QT Fookditor 2HEE Y0l S 29 T 29 S22}
mjI)X] 2XE 71AS QT

com
chank
pop
Foo
FooEditor // the PropertyEditor for the Foo class

YA 07| EZENQ Beaninfo JavaBean?|Y (1714 X ofo wipio® AZE)S AR ot
Y ZeNAY ZYES I O T 2 04 properbiditor AREAS YAHOE S0 9ot

Beaninfo?|'g <] AFE CINIE OfeoIA R},

com
chank
pop
Foo
FooBeanlnfo // the Beaninfo for the Foo class

231 OJAL HXZXH FooBeaninfo SHAE Tt JavaR2IEO|T, OJAL Foo SWAY age ZTHEIE
7}78 CustomNumberEditor®ll ?’3711%’310]5}

public class FooBeanInfo extends SimpleBeanlnfo {

public PropertyDescriptor[] getPropertyDescriptors() {
try {
final PropertyEditor numberPE = new CustomNumberEditor (Integer.class, true);
PropertyDescriptor ageDescriptor = new PropertyDescriptor("age", Foo.class) {
public PropertyEditor createPropertyEditor(Object bean) {
return numberPE;
bs
1
return new PropertyDescriptor(] { ageDescriptor };
}
catch (IntrospectionException ex) {
throw new Error(ex.toString());

}

5.4.2.1. 2'57}&!9,] A}%XVSIQJ PropertyEditors %%UWI

stringf2 2 beanZeHEIE AYUW] Spring loCHEO|YE ©0]8i9t Stringe ZclHE|Q EXIO)
ElQlo2 Yoy o BZF JavaBeans PropertyEditorsS AF2PICE. Spring2 (%12 £9], string2=

BYS = classname2 AA| ClassX2 ©&0I7] YO)) AL XYY PropertyEditorsS] +Z U2 S291c},
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9} PropertyEditors

FINCZ, Java® EZS JavaBeans PropertyEditors MAOH]| YYD XX
R Zots ZePALL L fI)XL YKt 2HAE YOt propertyEditorsS FL0H= V)

¢ |o

CI2 ALBAPYY PropertykditorsS SSE WRIF YUCTHY, ARG IHs Y THywt Jlgo) et ol @ejorru
J]o

FAE X ?5}% PRI 2= NIYL BeanfFactory NEE 7HX]= AE 7}@‘”% ConfigurableBeanFactory
QJEju|o] A 9] registerCustomEditor () U'“AC‘S 299 Arg9itt, 59 HIgr 7Y CustomEditorConfigurerE}—l_—’
2= EYY bean factory F-XNTAE AREYITt. BIE bean factory F-Xe|XI=  BeanFactory
T2 yhasoz AIRY4 Yt oje UEd Zefue AYe M JA T2 beandl
FAIRRE FEIZ UiXE D KFe2 YX|EHD HNEHE  ApplicationContext?) AMEE 0] LI
x99,

2 E bean factory®2 °iEZgFH| o] HYAEE= zZnjE] HAZ TUFJ] YO BeanWrapperSil £
QIIRY AIRS B0 Be £9 WHY ZetHe WYIIS AFFOE ARV BeanWrapper’t SEO
#F ZoEE HYYY|= U YA IS, FIIHLe=Z, ApplicationContexts< ojZe|F|o]d HEYE

ElS YAIOP] o) HEY Yy A SYL TR FHY 59 BYIE 2uietol=opY
F 71T

(lc

& JavaBeans PropertyEditor A2HAE stringE BYUS = ZetmjE JHg ZelmE|Q BX9F ElQJe=s
25171 ol AF®YEY. bean factory F-X 2| X}IQl CustomEditorConfigurerv=ApplicationContext=S ot
7}5}]9} PropertyEditor ﬂﬁ@i% k! @E]U}}]] 2'57}% Xl%% Skl /\}%%C}

& W

AFEAF ZH2Q ExoticTypeS BAF. ©IE 22 DependsOnExoticType= ZEJHE|Z AR E = ExoticType |
Z0}c.
package example;
public class ExoticType {
private String name;
public ExoticType(String name) {

this.name = name;

}

public class DependsOnExoticType {
private ExoticType type;

public void setType(ExoticType type) {
this.type = type;
}

When things are properly set up, we want to be able to assign the type property as a
string, which a PropertyEditor will behind the scenes convert into a real ExoticType object:

<bean id="sample" class="
<property name="type" value
</bean>

example.DependsOnExoticType">

—n

aNameForExoticType"/>

The PropertyEditor implementation could look similar to this:

// converts string representation to ExoticType object
package example;

public class ExoticTypeEditor extends PropertyEditorSupport {
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private String format;

public void setFormat(String format) {
this.format = format;

public void setAsText(String text) {
if (format != null & & format.equals("upperCase")) {
text = text.toUpperCase();
}
ExoticType type = new ExoticType(text);
setValue(type);

Utxlt’ﬁ}gg, -?—‘j—]% ApplicationContext= AHE% PropertyEditor%
ALgOlD WR T ALYS g 2oICt,

<bean id="customEditorConfigurer"

class="org.springframework.beans.factory .config. CustomEditorConfigurer">
<property name="customEditors">
<map>
<entry key="example.ExoticType">

—

<bean class="example.ExoticTypeEditor">

—n

<property name="format" value="upperCase"/>
</bean>
</entry>
</map>
</property>
</bean>

Sgop)

Aol CustomEditorConfigurers
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Chapter 6. Spring2 ©]&2% Aspect XY ==Y

6.1. 27

Aspect-X|% Z=2IY(AOP)E Z=2I X0 Ujol Ti2 YAlo] A2te R|ZYo 2 KXY}
Z20Y(00P)E 2T, ZeHASO FIHS=2, AOP= aspectsE MIVUCH. aspectse ©E
Bl Kol PP F= WM PMY YA REJAES JEsOPI SOl FYAE B
crosscutting BYAIRRs 8012 AI2ETH.)

Spring® oHAlo] El= HAEYEZ OfLt= AOP Z QY 30|Th. Spring loCZEO|Y 7} AOPO) 9JZ=0}X]

Ot SO, Yol YO YT AOPES AW BRI gIthe A 9UjSiTh. AOPE DSl
£249 758 M| 9o} Spring loCE B3It

Spring 2.0 AOP

Spring 2.0 27]0]-7]8k0] FI2YOIY @Aspect] O1=EO|d AEfUG ARBOIN ALAYC] aspectE
Yok Totn PO YYPS [Ih9ICE AR oHEIFojde Y, e Java 52 ANE
ofZeFoldS o @Aspect] 2EUS A0 A2 FUOIL GE JF¢ 207K AEAUS
FHYUTE. o) AEU 2FE X E(weaving) S A% Spring AOPE Al8%L= QU WY EYY
advice?} Aspect) pointcutd o9 A& X|ZVITH.

Spring 2.0 271012} @Aspect] 71919 AOPXIYE ©] HojJA AZHY. Spring 2.0 Spring 1.229)
ojF ujHol ol YW cISolN AZH Spring 1.2 APPI ool AZHE FH e o)
AOPA| S FX|QIC}.

AOP+= SpringWollA] A2 ET},

X AAH JIYR AUIAZ MZoP| Yol EB HAX ABAS S0t GNBAY AlRES Aot

AN Wy |

MUI2AY IhY SR AL Spring®) EWHA FALIN YESE HANQ

) EX
(SR S B S

ﬁH
X AFRAL MO aspectS TWORs HS AIRXIIAl 1201I] 9ol AOPES AIROIO] 00PY AlRS
5o BeRi,

AISH7E A2 EBYOl HAANY EWMYE RS NSO AS Spring®l OI8OI=E Ole Y&
bSO ol=AMY Spring AOPE 8% QAT T ARBAL X aspects 7UOI] 9% Spring
AOPEZY )39 ZHTr Y2 AF82

°] 9 AWM AOP Mg 2Ihe GAOl A& {9 HEOl= aspectdUY 2EfYO] RUOIE
Q712 Aol o] IO YUiX= Spring 2.0 AOPXIYl 53 EAHOIY. Spring 1.2 2FAU9
AOPS] R E 9o Y342 2o

e} GAIo) AYHHQN MAX AB|aL 2P 22 G E UlE mPIPE JUX UISHol MYAT 3Yye
IS G2 Spring AOPE ARgote] A e= g dart gio. 222 o] B9 Wee 29

golgs et

6.1.1. AOP 7ig
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SpringS ©]23%t Aspect XY Z=272)Y

>
2
0
>

OP7Hg e YAIZL =2 AZIEXL, 0] IHYEL Springl £X9Q1 Jigo] oYt &

oaT

A AOPHZ ol S0) HBNo|X) Qrt. OfME Spring®) 1 A9 HE oIS AISATIY FH

T O

X Aspect: ©= A9 YYL FE concernd ZEI. EJ|MAM Pyel:=  2EEONZEFH0)AH9)
crosscutting concern® £2 9YANIOIT}. Spring AOPOIA], aspects 7 ZWAY  @Aspect
O E|Oo) M (@Aspect 2EfA) 2 FAXTH H7 ZWAE Aj2019] 2HHT}.

X Joinpoint: U&= SYPoj g TR Ay L Z2IYY FPIU A9 point. Spring
AOPOIA], joinpoints AAIY HIAE HE YERAY. Join point’dE=  org.aspectj.lang. JoinPoint
EIQ Q) ufefulgE MATIO adviceflAl ArE 7S OlT.

X Advice: £7% joinpointollA aspectol] 9ol YSHE= BM. adviced ©E EIJL "around,"
"before" I "after" adviceE ZEYVICL advice EIYL YOIA AZHTE Springe ZYSF Yo
AOPZY Y3 = CQEIEZE adviceE =2Y0I2  joinpoint "FY(around)"=E  QAUEIEQ
22 (chain)E |1,

X Pointcut: join pointol YX|ot= £4. advicex pointcutB¥ Y FIAD pointcutol] LYAIBH= join
pointoll Al +YHTHIE S9], oW O|E8 7IX YHAEL 29l). pointcutEHO 2ol LX|Ot= join
pointd ZHgd& AOPO| ZEHT}. Springl TIZE=ZE Aspect) pointcutd oS A JIT},

X Introduction: (£Z(inter)-EIY AAe= LX) EYOIN FIIXNQ UlIAEY LEO NI,
Spring2 ZE2AI9tE AXE o M2 QAYIo|A (4 AYH FUB)E ATt 92 §9, AUTTH
FHAIZ 0N, IsModified QIEITHOJAE FYOI= bean2 UE7] YT 271 (introduction) & AR PITH.

X 9y A A= OFYo)4Y aspecto] 9o FZHTE, 9t advised ZANE FEIIT. Spring
AOP?} HEIY ZEAIE AFR010] FUS Y] TR, o] ZN= AXNL ZEAIZE WA 7F L AT,

X AOP ZEA): aspect 7 (advisellAE4B JELSS)S 20| Hof0] AOPZ|Y 20| ofoj
AYE = A Spring9IA. AOPZEAIE= DK % ZEAY CGLIB ZSA)7F DA 0|Tt,
YE . E2A YL 2701719k} Spring 2.0°1A A7HE  aspectA9  @Aspect)2EfY)
AL X7 Geyofct,

X Weaving: TIE ojZe|H|o]Ad EIYOIY advisedZME AA017) ot HWANE JIIX)= aspect AA.
ojRL LY AIFY (OIS S°1, Aspect] FuIUYS AIEOIY), 2IAY T JEHY YL+
Tt T2 Java AOPZYYA3 XY Spring2 HEIYA] A= (weaving) S Y1t

advice E¢J

Xl Before advice: joinpointXOl] 5= advice. BIXIY joinpointE Tt Y TE= X2 (execution

“ O
T w

©
flow proceeding) S 27193 S(T12} QIS YXX] Y=td)S JIX|X| J=Ct.

X After returning advice: joinpoint®] UYINC= O Fo] U2E=TL HE YR E=AHGOl
SretE Tty A4 9 $o Y= advice.

X After throwing advice: HAE7} 9 E GXA WEAHLAT 3= advice

X After (finally) advice: join pointE WIRYZ[=(FGAEO0|HY oQxol yieh) Yo Algglo]
$9Y5 = advice.

X Around advice: HAE &3 22 joinpoint3 9 (surround) 9 advice. 1R 71 A0 79
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advice©]tt. Around advicexs UYAE TH FFY AIEA H9 YWAE YU QYT 2AREL
joinpointE X E|OFAL A7) ApA9] vretgl3 QHAYe =24 B oAy Ag GXe RAAA0
ool MY TG

Around advices 7Pd  YUINQl  ERFO  advice®ltt. Nanning Aspects® 22 THREY]

=
A H-719t9) AOPEE|YA3 = 2% around adviceZ AZIT.

Aspect)Xd Spring©] adviceElYY 2E YHYE X207 RO 2= 7= PIE PP A=
HAT9 AT adviceEIYS ARROIA AT dIE S0 YA TIAE9 IS UIASI= FHAITE
T DIt YYAH around advice?t Z2AS =YL AYLOIEEIE around advice2 Y adviceE
OIRol o) PYOI=T| © T UHEE EXN adviceEIYL AITI=E AN CR HNE JYdE K=
20l Z200Yy 2Yg HZoiYt. AE §° YA around adviceE O AEEHE  JoinPointd
proceed)U2EE @ET ARV} G YOIt DRI TEI:=AS A= QT

Spring 2.0°1A, 2E adviceZIe|0)E s P2 EfJOpETt. J2hA K VIR = MAT EY(CIE
Y, HAE Y9 vt EiQ)) 9 adviceLf2IUEHE 71X AYQITE
pointcut®ll 9ol YX|Tt= join pointd HEL 2% AEIMTUS ANZot= A 71 7= AOPY
HAOITE. pointcutE O07F=9 Ux2=2 GYAHES OEt. g S0, JUHU EHMH FeE
M Z0l= around advices ©IE A0 AAYE YA HEHS QJQTHAY]X FoJojuj RE HJY XA

s 2L).

6.1.2. Spring AOPY 753} T4}

Spring AOPE ¢4AIBIZ TUSQUTE SWoh WY MAP WROLX 9Tt Spring AOPE 2 Az
TEE AojY LRIt g2 PEEY AEloldLt ohZeAold A ALRE20] My},

Spring2 AX HIAE 2 join point?E XYJTH(Spring bean? HAE P FI0tE). L=
OIHMIM L PBITX] QXU WAl Spring AOP APIO ¥Yglol FIIEds QAL E LE= QEHAIME

RYTUT. adviceE FI2 join point7g0l UROIHY, Aspect)?f 22 ©E ACIE 20fe},

Spring AOPFZ2YL URE9 T2 AOPZIYYIY Hi=2t. 2HL 248l AOPRIZE NZ0t=
210] OPYTH(BIS Spring AOPE 4Y0] 7HsYols). HAH ofZFolMoN 359 NS FERe

57 Ao AOPTHE2 Spring loCtoll E9(close) SY& NIt

ACt7t, 9IS S°1, Spring® AOP?)15L Spring loCHE|OIYF AYYS 0] AIRHTE. Aspect= UYHEQ
beand9 BYS Aol APYHAH(YYY "autoproxing" 152 980I7Ic OfY.). oA HE
AOPTUZY ZAYXe=z CEHoItt. e & PHEY ZANE F(advise)ols RAAY Spring AOP=
gAY rAFe=2 A5 gle Aol AY. Aspectje ©1 3¢ 71 EET HYoIH. ARE, Spring
AOP7} AOPE TIF7] #1& J2EEOiZEIFCldoIN &8 ZHE 9o 8T didYS NIt
FYAU.

c

Spring AOP= ZZXQl AOPEFME AIZ017] |0 Aspect)?t FAYOIX] YSAOITt. 2= Spring
L ZEA-TIRIY ZEYHILL Aspect)t TS ST ZIYHITE VKR FARCE
AT B AV U=, Spring 2.0 Y&AQ) Spring 7191 ofjZe|F|o]d oYX oA AOPS ZE
AL 0] 71502 Aspect)]2 Spring AOP2t 1oCE YU EYQITE. o] SFE Spring AOP APIY
AOPHIF APIO]l JYS FX| =t} Spring AOPE ©JX BIXAO Y {XUTL. Spring AOP
APIO) TioiN = ©S FES EeF.
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6.1.3. Spring Y AOP ZEA|

Spring2 AOPZZAIZ 9ol J2SE SX Z=2A](dynamic proxies)S Al201=710] GZEo|T}, o3 L
ZEAZF E7] /T ™ AHo|A L Q0|29 R3S TSI Q.

Spring2 EY CGLBZZAIE AIG7HSoITh. oj3e QUEmo|ARTI: Z2PAg Z=A|D 0P| o)
ZRolch, CGLBE BIXYZA A7 UEHO|AS TUOIK] LTl TBER AgET. Zeamcis
JEjmo|AS ot Z2IWeS 9o FL ZFYo)Y) WO YRUA HAE UvHoE oy ojape)
VIRU2 QIEl#o)AE TR0l

°JAE PN= CGOLIBY AREOI=E &5 QT 2= °JAS YWAM AZZAoIT, 2= Aol 2
O1Z7 dh=AS YoreAl HdBYAUCIY.

Spring 2.0°1A491A, Spring2 °l0tE FMANC 2 ANEE ZYHAE ZYOHA AOPZEAR|9 FIIXNQI
B2 NIYAoIH. ojAg 223Y RHol= Y2 VXX Y2 AolH.

0.2. @Aspect) XIg

"@Aspect)" = Java 5 OlkH|oJHdLeE FAXNIYH Hy Java3cHLE aspectE MAUTIE=E 2FEUS
AGTITt.  @Aspect)2EIYE Aspect] 5 =9 URKXNY Aspect] ZZHEO] 9Jof AN AT,
Spring 2.0& pointcut T AXIZ ol Aspect)oll Qo] NZEH= 2foj2g 2|2 Ar91% Aspect]
S5MY L2 AAEHIOIHE ATt AOPTEIY S Y] &7 Spring AOPOJ:l Aspect] FLfY= Y
E]Z= XHweaver)©ll THoF Q&=/J0] QITt.

Aspect] Zutd et X=X (weaver)S A0l AL Aspect)UCIE WO AR IISOI=ES SiEH.
021 OJAL Section 6.8, “Using Aspect] with Spring applications” OIAl AG Y.

6.2.1. @Aspect] X1 75017 o}7]

Spring AN @Aspect] aspectE A&7l {0, YA @Aspect] aspect? aspectol <JoH
S E=X0f TR FRO 219 autoproxying bean®) 7)E3I=S Spring AOPE AYY LI} QYT
autoproxying2 Al2019) 28)= bean©] oY ©J49 aspectol]l <ol Z1(advised) ==X Spring©]
YOI E It} OJRE YI2E EZ JI2AAL advice?t LYW Y EXE &A% beand FIT
EEAE AIs2=2 GGG AOIT.

@Aspect) XYL Spring YU R0l T2 QAES ZYOI=C=2 J15017| Tt

<aop:aspectj-autoproxy/>
OJAZ GAI°l Appendix A, XML 27|01-7)8F H7Yo)A AZEAXNTY 2710 XFS ARBYUTE A=
FRRITt. aopYFY U BiI2E importOt= YWHS A% Section A.2.6, “aop 27017 £ B},

DIDS AMGYICHY, ojZ2i7old YA T1g9 YO 710l @AspectXUS IHsob ¥4
olct.

<bean class="org.springframework.aop.aspectj.annotation. AnnotationAwareAspectJAutoProxyCreator" />

gA19 ofjZze)F|ojde ZPAIH A0 FINQ  Aspect)eto]E 2] (aspectjweaver.jar 2} aspectjrt.jar) S =
e Jl QeZo|ty. o]yt eojByel= Aspect)(1.5.10]LF 3 O]FBjFNo] mQ)9 |p UYIEeL}
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SpringS ©]23%t Aspect XY Z=272)Y

Spring-with-dependencies Bl Z 29 jib/aspectj CIFE A 5 T},

6.2.2. aspect A1QT}7]

@Aspect) XI¥€ 710 9199, @Aspect) aspect(@Aspect Q1EHOJNE 71X =)Q ZHAZE GAI9
ojzeFold HYAEY HNOYH pbeanl Spring®l Yol XIsXo=2 UX|E D Spring AOPE AN}
ol AFEEACIY. ©Z2 YK {FEI[K] U2 aspectE Y LFHE HATY FYg BAFE

O Kj| o] F.
oHEZeAolY HYLEU F+ beanJ Y= @Aspect C1xE|CIHE THX = beanZeHEE 71EI7UT

<bean id="myAspect" class="org.xyz.NotVeryUsefulAspect">
<!-- configure properties of aspect here as normal -->
</bean>

Al vl NotVeryUsefulAspect —z‘eﬂ b 755' 9 = org.aspectj.lang.annotation. Aspect O] §)o] ﬁgg 2155.] S % C}.

package org.xyz;
import org.aspectj.lang.annotation.Aspect;

@Aspect
public class NotVeryUsefulAspect {

}

aspect(@Aspect2 FAXNE ZeH2)= G SHANY U= WEE JRY
pointcut, advice, 22|32 introduction(W1 2 EIY)HAE IIXITE,

|
>
g
(lo
ta
<

6.2.3. pointcut AQo}7]

pointcut®] join pointE WOl advice?l YL FNOJE 7150 diF= A A AVIONRXL.
Spring AOP= Spring beang {3 UBI2AE 29 join point?te XIYTPIT., I=HA YAIL pointcutE
Spring bean? HAE WS AXA|F|= A2 Yo QT pointcutdAL FIHY 28 71X},
A|IZYX e olg(name) oW uIRIUIHE =Yotn BKHOl pointcutETL HlAE PSS AXE
THARIC, @Aspect] ©JxH[OJM AEFAQl AOPOIA], pointcutAl2ZY A= i UIAE Yol 9o
M35 pointcutEWL  @Pointcut ©1:E|OJNE AFR019) BAIH T (pointcutAl2ZYA XY A Z0h=
B2EE= void BHIEIYS 71X OFt ?JC})

A= pointcutAl2ZY X pointcut&TRS P2 7HXNNEE SAEA0IY. HE YAI= transfer T
Ol§9 U|2=9 =Y} AX)Y ‘anyOldTransfer’ Tf= O]9 pointcutE FYTITt.

@Pointcut("execution(+ transfer(..))")// the pointcut expression
private void anyOldTransfer() {}// the pointcut signature

@Pointcut I E|O] Y FEIQ pointcutEHE F+7 Aspect] 5 pointcutEHOITE.  Aspect)d
pointcutA o9 AT AZJE AMA, Aspect] Z2I2HY Jjoj=8 B2H(2222 Java 5 7I¥I] FHE
A, Aspect] 5 Developers NotebookES 232f) T Colyer?t £ "Eclipse Aspect)'Yt Ramnivas
Laddad?l & "Aspect) in Action"% OILE 2},

6.2.3.1. XY= Pointcut XIAIXH(Designators)
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SpringS ©]23%t Aspect XY Z=272)Y

Spring AOP= pointcut®3¥3 AFE8917] 9% 39 Aspect) pointcutAIAIXIE A YT,

T2 pointcut EFY

BT Aspect] pointcutd©l= Spring®llA XJASA] e FIMHQYU  pointcutXAIAIS X AQE.
o] 31‘%% : call, initialization, preinitialization, staticinitialization, get, set, handler, adviceexecution, withincode,
cflow, cflowbelow, if, @this, < @withincode®T}. Spring AOPO)|  9Jol A= pointcutE@Lﬂ

pointcutXIA| XIS AF20f= AL lllegalArgumentException?t BN X|= HdE UIE A 0|},

Spring AOP®Il 9Jo] X|¥E = pointcutXIAIXs &Y B2 Aspect] pointcutXIAIALL} "bean" L2
SpringS#9 XAIXE FMAHLe= X AF07] 9ol A1¢ o= R Ao,

X execution - HIAE Y join pointS YXIAIZ]7] {Yol, ©JAL Spring AOPLF Al gl TfAlo]
A% 7|2 K9] pointcut XIAIX}O|T},

X within - oI EJUW join pointd] YXOI=RE AOHUIAEQ WL Spring AOPS AT
AX)E = ERJUIOIAN AMAHTE,)

- v v

® this - bean¥Z(Spring AOPESANIE FOIF EIUe) U229 join pointo] YAOF=RS
Mok (Spring AOPE At ol Bj2=9) 30f)

X target - i ZAX(ZSAE oHZeFold AA)7F FojR B AXYAQI join point(Spring
AOPE AU U|2=9] SW)of AXOF=AES AT

X args - QAXAI7} FOIX ERRJY QAEAQl join point(Spring AOPE A2 U|2E9] £:0)0j
UX|OF=AS ATL.

X @target - FAFY AH Z2PAT} FojM EIYQ oEo]HS IIXE join point(Spring AOPE
AHE QT B2 =0 )] YXOR=RE FIL.

X @args - ALY AH AKX YelY EfYo] FojF EfYY) of:Eo|MS JIRE join point(Spring
AOPE AR QT Bj2S9) £08)0) UIOL=2S AT,

X @within - 391X OJxEO]HE JIXl= EYYW join pointS LXOI=HE HPHSpring AOPE
AFE T FO)T) O HOJME 71X EIYo g MY WA= 23Y)

X @annotation - join point(Spring AOPOIA Y= YAE)9 UaAl(subject)©l ZF97
o go]ME 7K join pointol] YX|Ot=2E AT

Spring AOP= 2% H&AE 2 join pointo] YX|ot= AE FIPOL7] W2, 9 pointcutX]AIX}<

A2 GAIOI Aspect] Z=2IY II0|E0A RE=ART H o] FE HYE TH. FIHL=,

Aspect] AIAHl= EIQJO] 7I90t= P28 X2 YAl ‘this” & ‘target’” ¥ join pointes 22

WA (HAEE $YoI= ZHH)E F=VUITH Spring AOPE= ZZ2AJ0) 7|80l A|Aa®]o]1 Z2A] ZHK)

A (“this” 2 BIRES =) ZEA) B2 9] Ty AN ("target’ E B2 ESE)E FEUT.

6.2.3.2. pointcut ¥ X30}7|
pointcut &, 17 3R 1 2 AR =PES QUTh 9o)RE 9Jg(hame) 22

H
pointcutEYPE T =0j= Z10] 715010, T 9Nl= 3719 pointcutBE¥ = anyPublicOperation (|2
% join point?} publicBl2E9 $3WS BUIICIYH UX|V}=); inTrading (trading 2EOIAN HlAET}

2o

o
de
o

=
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—’-‘—%%Cﬁ’ﬂ ?—-,IX]U}%), g tradingOperation (U] Ea= 1"—"30] trading E%Lﬂ public UﬂiE% E@QC}Q

UXO}) g WOIFETE,

@Pointcut("execution(public * *(..))")
private void anyPublicOperation() {}

@Pointcut("within(com.xyz.someapp.trading. .*")
private void inTrading() {}

@Pointcut("anyPublicOperation() & & inTrading()")
private void tradingOperation() {}

2

OIAZ NN RAIANY Y X2 YIJF J2UEV} fle &9 5T pointcut#ds L=0
Aot 71 L2 9F|o|Tt. ]2 (hame) 22 pointcutE F=oW, W™HY Java 7IAIY (visibility) #AE
MO (Gl L2 &Y private pointcut, 7XEUYOIA protected pointcut, public pointcutS&
B4 ). A4 (Visibility) € pointcut € Xl (matching)©ll YL 71XX] Y=t .

6.2.3.3. 2% pointcut 9 ZK 7]

UG ohZeAolMoR AU, YUL ofZYAOINY RED TISY aspectd) SH HY HES

Jxord Yot 22 oY IHS Ao 3FHY pointcutEAZ S0 "SystemArchitecture”

aspectE HYot= AL F=HYICH, YWY aspects THe I ZL 70|,
package com.xyz.someapp;

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

@ Aspect
public class SystemArchitecture {

/**

* A join point is in the web layer if the method is defined

* in a type in the com.xyz.someapp.web package or any sub-package
* under that.

*/

@Pointcut("within(com.xyz.someapp.web..*)")

public void inWebLayer() {}

/**

* A join point is in the service layer if the method is defined

+ in a type in the com.xyz.someapp.service package or any sub-package
* under that.

*/

@Pointcut("within(com.xyz.someapp.service. .*)")

public void inServicelLayer() {}

/**

* A join point is in the data access layer if the method is defined

+ in a type in the com.xyz.someapp.dao package or any sub-package
* under that.

*/

@Pointcut("within(com.xyz.someapp.dao. .*)")

public void inDataAccessLayer() {}

/**

* A business service is the execution of any method defined on a service

* interface. This definition assumes that interfaces are placed in the

= "service" package, and that implementation types are in sub-packages.

*

« If you group service interfaces by functional area (for example,

* in packages com.xyz.someapp.abc.service and com.xyz.def.service) then
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* the pointcut expression "execution(x com.xyz.someapp..service.x.x(..))"
* could be used instead.

*/

@Pointcut("execution(* com.xyz.someapp.service.=.*(..))")

public void businessService() {}

/**

+ A data access operation is the execution of any method defined on a
* dao interface. This definition assumes that interfaces are placed in the
* "dao" package, and that implementation types are in sub-packages.
*/

@Pointcut("execution(* com.xyz.someapp.dao.=.=(..))")

public void dataAccessOperation() {}

aspecto] FYYH pointcut YAIO] pointcut®EY0] ZQJF oY= FxE

Hu|2 2lojojg EWMY YA IIRES DY) HOIN, FAL THSNY APy
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a
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<aop:config>
<aop:advisor
pointcut="com.xyz.someapp .SystemArchitecture . businessService ()"
advice-ref="tx-advice"/>
</aop:config>

<tx:advice id="tx-advice">
<tx:attributes>
<tx:method name="+" propagation="REQUIRED"/>
</tx:attributes>
</tx:advice>

<aop:config> & <aop:advisor> El2= Section 6.3, “Schema-based AOP support” 9IA AGHET.
EAHYE B2 Chapter 9, EHHE F=|oN AT

6.2.3.4. 9N

Spring AOP A2 A= 49 (execution) pointcut XJAJXIS ALR0LD MTOIT, 0 599 Y= .

execution(modifiers-pattern? ret-type-pattern declaring-type-pattern? name-pattern(param-pattern)
throws-pattern?)

RE BRO uigol= ERY) i€ (returning type pattern - 9 224 ret-EIY mi€), ©IE ¥ (name
pattern), 22|11 m2j0]§ i€ (parameters pattern) AMEMo=Z X|Q9ict vigtol= ERQ) mfEl
UIASO vie EIQol UAITE join pointS A SOl wEforgt RiTh Jby wlvel YAl o
UHAEIY 2 YX|Ol= VHAol: EfY Yo . ARBYACIY. TAH F=2E TR EHYYL U=}
FOIZ EYgS vrAgWol AXPIIO|T. OlF YL YREYPY YXVIY. P °lg mYEY
REROIY URZ .« AUSTIEE ALY QITH ufRUIY Y S Y BIOIY. (& TEIVEE
IRl Qe BIREQF YX|VITE. WIHA (L)e SISHY i[OI YXQICE Y (= ofH EY9Y
ofLte] mefOlEE RIS WATY AXOITE (- suing)s $IH TIEE IR wAc et Axjo,
HURS ol EIYOIS P4 T, FYME Stringo] SJojoRt ich. EY Bre YRE o) Aspect
Z22Y 710]=9 Language Semantics 28 £}

25 pointcut B9 YIIX] K= of2fo) QUT}.

X public BA=9 50
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execution(public * =(..))

X "set'® AJZORs 0SS L A= 5.

execution(x setx(..))

XI AccountService QAEH|OJATT HO|T H|AE=0] 00

execution(x com.xyz.service.AccountService.x(..))

® A8~ TR FO)Y HlAse) 5.

execution(* com.xyz.service.*.*(..))

X AlB)& @RI ofg) TFIAY o Ao 4o

execution(* com.xyz.service..*.*(..))

X AB]2 Bi7| XY join point(Spring AOPY Bl&E $98):

within(com.xyz.service. )

X AY)2 D)X oY) i I X9 join point(Spring AOPY TIAE 3.

within(com.xyz.service. .*)

X Z2A]7} AccountService QAEH|O]AZ 2BTL= join point(Spring AOPY UIAE $3):

this(com.xyz.service.AccountService)

‘this” £ vlely BolN E9 ZSH ol
(O — ]
o T

2 AIYT. advice BAIOIA AIIMSOF m2A AN
YeE WYL Aol adviced o v
X g AT AccountService AEIHOJAE FUOH= join point(Spring AOPU Bl&E %)

target(com.xyz.service.AccountService)

‘target” 2 WYY JIN Y FIH

o2 A8YY. adviceZAIOIA AIR7150 WY AANE
gt = Yo Qo) adviced TS ¥RS ¥

o u o

X Ofu9 mEIolgYE 7HX)= join point, HEIYAl AYE= QXI= Serializable©l T
args(java.io.Serializable)

‘args’ = S99 IMN FH $8He

vlEs YYe o) adviced) TIS $EL

A2 ETt.  adviceZA|O|A AR ISP HIAE QIXIE

o] 9AIX|o)] FO% pointcutl execution(s *(java.io.Serializable)) 2 TI2CT: args™Y (version) & TEIYA|
Hus QIXI7} Serializable2t¥ UX|BIT}.  executionY (version) L UAE A|ZYX I} Serializable
E}QJQ) O 9] mItU|EE MATITIH UX|DICE,

=2 C C
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X 4 ZAI7F @Transactional @180 E 7IX)= join point(Spring AOPY U= %)

@target(org.springframework. transaction . annotation. Transactional)

<
I
lc

‘@target’ & ©lOIY ZoA AIYZ 9ITh advice2A|O|M AL 7150t oj:Ho|d N2
HHS 9ol adviced TS RS el

X A A9 HAY EIYO] @Transactional C1xE|O)ME 7J1X]= join point(Spring AOPY TI&=
>9%):
@within(org. springframework . transaction . annotation. Transactional)

"@within® 2 BIAIY A AIEES AT advicegNIOIA AL 71T Qo) ANE dd0te

“

YYL 9ol adviced TrS 2L wet,
X %Y (executing) UI2E7} @Transactional ©1:xE|O]NE 71X]E= join point(Spring AOPY U&=
%) :
@annotation(org.springframework . transaction.annotation. Transactional)

‘@annotation’” 2 BIIY EBOIA AIRES AT, adviceSHIOIN AR IESTE OkEHOJM HAE
Aol BIHS Qo) adviced TS BEE 2t

X ofv19 mEpojgE JHXn NY" QX9 AEY EIYO] @Classified ©I:HOIHE XK= join
point(Spring AOPY H&2E £:9Y).

@args(com.xyz.security . Classified)

‘@args’ = BIAY ZOJA A" QIT}. adviceSHIOIA AR 7150 O EHOIM ANE APHYOt=
UHS #ol adviced TS B2 £,

6.2.4. advice AQ5}7]

advicex pointcutEdY TAE2 pointcut®] YXIOtE= before, after £= around HAE WS
ASAITE. pointcut AL YFE pointcutol] ot AHHd Y=L HAE pointcutEH O] A0,

6.2.4.1. Before advice

Before advicex @Before 91X H|O|M S AIR0}10] aspecti AAHT.

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

@ Aspect
public class BeforeExample {

@Before("com.xyz.myapp.SystemArchitecture.dataAccessOperation()")
public void doAccessCheck() {

/...
}

_‘
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X
o
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I pointcut#AS AREATY, feje 9 ANE A AgYs A
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import org.aspectj.lang.annotation.Aspect;
import org.aspectj.lang.annotation.Before;

@ Aspect
public class BeforeExample {

@Before("execution(* com.xyz.myapp.dao.x.=(..))")
public void doAccessCheck() {

/...
}

6.2.4.2. After gt&0h=(returning) advice

After YI&0=(returning) advices YX|S= A= 00] TJf vraAshy; @cr, ojHL
@ AfterReturning O'liEﬂOVS% AI’%U}O:I /‘\j?j%C}

import org.aspectj.lang.annotation.Aspect;
import org.aspectj.lang.annotation. AfterReturning;

@ Aspect
public class AfterReturningExample {

@ AfterReturning("com.xyz.myapp .SystemArchitecture . dataAccessOperation()")
public void doAccessCheck() f{

/] ...
}

LE: 0312 B2 22 aspecthROl @MY adviced AT TIE YBIS IR o] Jhsolct 2els
=9 0|0l HEOII) 942t oIROIA Ot adviceA AL L ojFTH,

AWML GAIL vigds= ANZE Ao advicesHlol F2YE Zart Ut YA BIAZIS viQIYoh=
@ AfterReturning %EH% A %lcl'.

A
oa T

import org.aspectj.lang.annotation.Aspect;
import org.aspectj.lang.annotation. AfterReturning;

@Aspect
public class AfterReturningExample {

@ AfterReturning (
pointcut="com.xyz.myapp.SystemArchitecture..dataAccessOperation()",
returning="retVal")

public void doAccessCheck(Object retVal) {

/] ...

}

returningSJONA AL E ©182 advicelll2E=Y IS0 9 ojF 3 UX|QITH. U= 5To)] wrghy,
RIS YXOh= QAXIPLZ adviceWl2E=9 MYEAOITE. retuming™ O] YAIE EFd(Object®] 3%,
O YEIZlE YXAAOITE)Y P YO UAE SUOIT YA S AT,

6.2.4.3. After throwing advice
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After throwing advices LXIHE= WA= o] g YXNA WHLZT Pt ojRS
@AfterThrowing O =H|0] 3 AFE019) HAHT.

import org.aspectj.lang.annotation.Aspect;
import org.aspectj.lang.annotation.AfterThrowing;

@Aspect
public class AfterThrowingExample {

@ AfterThrowing ("com.xyz.myapp .SystemArchitecture . dataAccessOperation()")
public void doRecoveryActions() {

/...
1

A FAU EYY 997 AT +HY adviceE YOI adviceSHIONA GRZT 9 Ljo
Y2 LRI QY. UANX JdYE adviceZBOIE0) LXAT|= AS MRIOIL BIJIE0II] H0) throwing
£98 Argoret. (Yo, HE ANAEIYLZ ThrowableS AHEOIE}.)

import org.aspectj.lang.annotation.Aspect;
import org.aspectj.lang.annotation.AfterThrowing;

@ Aspect
public class AfterThrowingExample {

@ AfterThrowing(
pointcut="com.xyz.myapp.SystemArchitecture . dataAccessOperation()"
throwing="ex"

public void doRecoveryActions(DataAccessException ex) {

/...
}

’

throwing 57JOIA AF&HE ©lSE adviceV|2EW IIEjU]E9) OjF3 UX|ojofYr DIt Y= o)
g GNAM wEHUZT, o= UXOke AXIZPLRE adviceW|A=0] FLEACIT.  throwing™2
YAIE EY(O] B DataAccessException)d CIE GXs= HAE FYS YOHAT LX|vt= AS
NIQFeT.

6.2.4.4. After (finally) advice

After (finally) advicee YX|S= HAE 0] o2 WINYUIIGE YIITE OJHL  @After
OJ-H|OJ S AI2010] AMOAHTE. After advice= YUYWHNO|1 O YIYot= AJEIE TIEI] oA
ZU|=|0jofur DIT}. OJARLE AIFE EQIF7] o) AEEYH.

import org.aspectj.lang.annotation.Aspect;
import org.aspectj.lang.annotation.After;

@ Aspect
public class AfterFinallyExample {

@ After("com.xyz.myapp . SystemArchitecture . dataAccessOperation()")
public void doReleaselock() {

/...
}
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6.2.4.5. Around advice

advice® UIX|%} ZFF=  around advice®l™. Around advicexs QA= U= Y
"E X9 (around)" FYVITt OJRL TIAEE VL= OJFY 0|0 EYot= 7]|YE JHXITE. Around
advice= 2 =0) QHT YYH(ANE SO EIOJHE ARSI FEILE=)2Z HAEE £Yo1I] Hit 29
AJEHE 7Y oIt QYUY S5 A HTY. AXY ALY FAIYO| OIS0 AT advice FENS
Arg0te (0| EE|W, 2Tt before advice?t 2@ S around adviceS AR OIX] Wey),

Around advicex= @Around OJXE|OJME AIEOI0] MAETE  adviceU|2E9] RV uf2jUjE =
Proceeding]oinPoint E}OU'OIO',OF?J QJC} adviced %X'”LH—?—OH/\'I, ProceedingJoinPointgl proceed()% SZ%U}E
QAL 7IxHQ) YAEI} SYHEE ULECL. proceed HADEE ObjectIE WEEE= AE ZTEYAOIT. 9]
SO Zte A=Y v £3Yo)| AXIZ AR EAOIY.

The behavior of proceed when called with an Objectll is a little different than the behavior of
proceed for around advice compiled by the Aspect] compiler. For around advice written using
the traditional Aspect] language, the number of arguments passed to proceed must match the
number of arguments passed to the around advice (not the number of arguments taken by
the underlying join point), and the value passed to proceed in a given argument position
supplants the original value at the join point for the entity the value was bound to. (Don’t
worry if this doesn’t make sense right now!). The approach taken by Spring is simpler and a
better match to its proxy-based, execution only semantics. You only need to be aware of
this difference if you compiling @Aspect]) aspects written for Spring and using proceed with
arguments with the Aspect] compiler and weaver. There is a way to write such aspects that
is 100% compatible across both Spring AOP and Aspect], and this is discussed in the following
section on advice parameters.

import org.aspectj.lang.annotation.Aspect;
import org.aspectj.lang.annotation.Around;
import org.aspectj.lang.ProceedingjoinPoint;

@ Aspect
public class AroundExample {

@ Around("com.xyz.myapp . SystemArchitecture . businessService () ")
public Object doBasicProfiling (ProceedingjoinPoint pjp) throws Throwable {
// start stopwatch
Object retVal = pjp.proceed();
// stop stopwatch
return retVal;

}

The value returned by the around advice will be the return value seen by the caller of the
method. A simple caching aspect for example could return a value from a cache if it has one,
and invoke proceed() if it does not. Note that proceed may be invoked once, many times,
or not at all within the body of the around advice, all of these are quite legal.

6.2.4.6. Advice parameters

Spring 2.0 offers fully typed advice - meaning that you declare the parameters you need in
the advice signature (as we saw for the returning and throwing examples above) rather than
work with Objectl arrays all the time. We’ll see how to make argument and other contextual
values available to the advice body in a moment. First let’s take a look at how to write
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generic advice that can find out about the method the advice is currently advising.
6.2.4.6.1. Access to the current JoinPoint

Any advice method may declare as its first parameter, a parameter of type
org.aspect].lang.JoinPoint (please note that around advice is required to declare a first parameter
of type ProceedingjoinPoint, which is a subclass of JoinPoint. The JoinPoint interface provides a
number of useful methods such as getArgs() (returns the method arguments), getThis() (returns
the proxy object), getTarget() (returns the target object), getSignature() (returns a description of
the method that is being advised) and toString() (prints a useful description of the method
being advised). Please do consult the Javadocs for full details.

6.2.4.6.2. Passing parameters to advice

We've already seen how to bind the returned value or exception value (using after returning
and after throwing advice). To make argument values available to the advice body, you can
use the binding form of args. If a parameter name is used in place of a type name in an args
expression, then the value of the corresponding argument will be passed as the parameter
value when the advice is invoked. An example should make this clearer. Suppose you want to
advise the execution of dao operations that take an Account object as the first parameter,
and you need access to the account in the advice body. You could write the following:

@Before("com.xyz.myapp.SystemArchitecture.dataAccessOperation() & &" +
"args(account, ..)")
public void validateAccount(Account account) {
/...
}

The args(account,..) part of the pointcut expression serves two purposes: firstly it restricts
matching to only those method executions where the method takes at least one parameter,
and the argument passed to that parameter is an instance of Account; secondly, it makes the
actual Account object available to the advice via the account parameter.

Another way of writing this is to declare a pointcut that "provides" the Account object value
when it matches a join point, and then just refer to the named pointcut from the advice.
This would look as follows:

@Pointcut("com.xyz.myapp.SystemArchitecture. dataAccessOperation() & &" +
"args(account, ..)")
private void accountDataAccessOperation(Account account) {}

@Before("accountDataAccessOperation(account)")

public void validateAccount(Account account) {
/...

1

The interested reader is once more refered to the Aspect] programming guide for more
details.

The proxy object (this), target object (target), and annotations (@within, @target, @annotation,
@args) can all be bound in a similar fashion. The following example shows how you could
match the execution of methods annotated with an @Auditable annotation, and extract the
audit code.
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First the definition of the @Auditable annotation:

@Retention(RetentionPolicy . RUNTIME)

@Target(ElementType. METHOD)

public @interface Auditable {
AuditCode value();

}

And then the advice that matches the execution of @Auditable methods:

@Before("com.xyz.lib.Pointcuts.anyPublicMethod() & & " +
"@annotation (auditable)")
public void audit(Auditable auditable) f{
AuditCode code = auditable.value();
/...
}

6.2.4.6.3. Determining argument names

The parameter binding in advice invocations relies on matching names used in pointcut
expressions to declared parameter names in (advice and pointcut) method signatures.
Parameter names are not available through Java reflection, so Spring AOP uses the following
strategies to determine parameter names:

1. If the parameter names have been specified by the user explicitly, then the specified
parameter names are used: both the advice and the pointcut annotations have an
optional "argNames" attribute which can be used to specify the argument names of the
annotated method - these argument names are available at runtime. For example:

@Before(
value="com.xyz.lib.Pointcuts.anyPublicMethod() & & " +
" @annotation(auditable)",
argNames="auditable")
public void audit(Auditable auditable) f{
AuditCode code = auditable.value();
/] ...
}

If an @Aspect) aspect has been compiled by the Aspect] compiler (ajc) then there is no
need to add the argNames attribute as the compiler will do this automatically.

2. Using the ’‘argNames’ attribute is a little clumsy, so if the ‘argNames’ attribute has not been
specified, then Spring AOP will look at the debug information for the class and try to
determine the parameter names from the local variable table. This information will be
present as long as the classes have been compiled with debug information ('-g:vars’ at a
minimum) . The consequences of compiling with this flag on are: (1) your code will be
slightly easier to understand (reverse engineer), (2) the class file sizes will be very
slightly bigger (typically inconsequential), (3) the optimization to remove unused local
variables will not be applied by your compiler. In other words, uou should encounter no
difficulties building with this flag on.

3. If the code has been compiled without the necessary debug information, then Spring AOP
will attempt to deduce the pairing of binding variables to parameters (for example, if only
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4.

one variable is bound in the pointcut expression, and the advice method only takes one
parameter, the pairing is obvious!). If the binding of variables is ambiguous given the

available information, then an AmbiguousBindingException will be thrown.

If all of the above strategies fail then an lllegalArgumentException will be thrown.

6.2.4.6.4. Proceeding with arguments

We remarked earlier that we would describe how to write a proceed call with arguments that
works consistently across Spring AOP and Aspect]. The solution is simply to ensure that the

advice signature binds each of the method parameters in order. For example:

In many cases you will be doing this binding anyway (as in the example above).

6

@ Around("execution(List<Account> find=(..)) & &" +

"com.xyz.myapp.SystemArchitecture.inDataAccessLayer() & & " +

"args(accountHolderNamePattern)")

public Object preProcessQueryPattern(ProceedingjoinPoint pjp, String accountHolderNamePattern)

throws Throwable {

String newPattern = preProcess(accountHolderNamePattern) ;

return pjp.proceed(new Object] {newPattern});

}

.2.4.7. Advice ordering

What happens when multiple pieces of advice all want to run at the same join point? Spring
AOP follows the same precedence rules as Aspect] to determine the order of advice
execution. The highest precedence advice runs first "on the way in" (so given two pieces of
before advice, the one with highest precedence runs first). "On the way out" from a join
point, the highest precedence advice runs last (so given two pieces of after advice, the one
with the highest precedence will run second). For advice defined within the same aspect,
precedence is established by declaration order. Given the aspect:

@Aspect
public class AspectWithMultipleAdviceDeclarations {

@Pointcut("execution(* foo(..))")

public void fooExecution() {}

@Before("fooExecution()")

public void doBeforeOne() {
/...

}

@Before("fooExecution()")

public void doBeforeTwo() f{
/] ...

}

@ AfterReturning ("fooExecution()")
public void doAfterOne() {

/] ...
}

@ AfterReturning ("fooExecution()")
public void doAfterTwo() {

/...
}
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then for any execution of a method named foo, the doBeforeOne, doBeforeTwo, doAfterOne, and
doAfterTwo advice methods all need to run. The precedence rules are such that the advice will
execute in declaration order. In this case the execution trace would be:

doBeforeOne
doBeforeTwo
foo
doAfterOne
doAfterTwo

In other words doBeforeOne has precedence over doBeforeTwo, because it was defined
before doBeforeTwo, and doAfterTwo has precedence over doAfterOne because it was
defined after doAfterOne. It’s easiest just to remember that advice runs in declaration order
;) - see the Aspect) Programming Guide for full details.

When two pieces of advice defined in different aspects both need to run at the same join
point, then unless you specify otherwise the order of execution is undefined. You can control
the order of execution by specifying precedence. This is done in the normal Spring way by
implementing the org.springframework.core.Ordered interface in the aspect class. Given two
aspects, the aspect returning the lower value from Ordered.getValue() has the higher
precedence.

6.2.5. Introductions

Introductions (known as inter-type declarations in Aspect])) enable an aspect to declare that
advised objects implement a given interface, and to provide an implementation of that
interface on behalf of those objects.

An introduction is made using the @DeclareParents annotation. This annotation is used to declare
that matching types have a new parent (hence the name). For example, given an interface
UsageTracked, and an implementation of that interface DefaultUsageTracked, the following aspect
declares that all implementors of service interfaces also implement the UsageTracked interface.
(In order to expose statistics via JMX for example).

@ Aspect
public class UsageTracking {

@DeclareParents(value="com.xzy.myapp.service.*+",
defaultimpl=DefaultUsageTracked.class)
public static UsageTracked mixin;

@Before("com.xyz.myapp.SystemArchitecture.businessService() & &" +
"this(usageTracked)")
public void recordUsage(UsageTracked usageTracked) {
usageTracked.incrementUseCount() ;

}

The interface to be implemented is determined by the type of the annotated field. The value
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attribute of the @bDeclareParents annotation is an Aspect] type pattern :- any bean of a
matching type will implement the UsageTlracked interface. Note that in the before advice of
the above example, service beans can be directly used as implementations of the UsageTracked
interface. If accessing a bean programmatically you would write the following:

UsageTracked usageTracked = (UsageTracked) context.getBean("myService");

6.2.6. Aspect instantiation models

This is an advanced topic. ..

By default there will be a single instance of each aspect within the application context.
Aspect] calls this the singleton instantiation model. It is possible to define aspects with
alternate lifecycles :- Spring supports Aspect)'s perthis and pertarget instantiation models
(percflow, percflowbelow, and pertypewithin are not currently supported).

A "perthis" aspect is declared by specifying a perthis clause in the @Aspect annotation. Let’s
look at an example, and then we’ll explain how it works.

@ Aspect("perthis(com.xyz.myapp . SystemArchitecture .businessService ())")
public class MyAspect {

private int someState;

@Before(com.xyz.myapp.SystemArchitecture . businessService())
public void recordServiceUsage() {

/...
}

The effect of the perthis clause is that one aspect instance will be created for each unique
service object executing a business service (each unique object bound to "this’ at join points
matched by the pointcut expression). The aspect instance is created the first time that a
method is invoked on the service object. The aspect goes out of scope when the service
object goes out of scope. Before the aspect instance is created, none of the advice within it
executes. As soon as the aspect instance has been created, the advice declared within it will
execute at matched join points, but only when the service object is the one this aspect is
associated with. See the Aspect] programming guide for more information on per-clauses.

The ’pertarget’ instantiation model works in exactly the same way as perthis, but creates one
aspect instance for each unique target object at matched join points.

6.2.7. Example

Now that you’'ve seen how all the constituent parts work, let’s put them together to do
something useful!

The execution of business services can sometimes fail due to concurrency issues (for example,
deadlock loser). If the operation is retried, it is quite likely it will succeed next time round.
For business services where it is appropriate to retry in such conditions (idempotent
operations that don’t need to go back to the user for conflict resolution), we’d like to
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transparently retry the operation to avoid the client seeing a PessimisticLockingFailureException. This
is a requirement that clearly cuts across multiple services in the service layer, and hence is
ideal for implementing via an aspect.

Because we want to retry the operation, we’ll need to use around advice so that we can call
proceed multiple times. Here’s how the basic aspect implementation looks:

@ Aspect
public class ConcurrentOperationExecutor implements Ordered {

private static final int DEFAULT_MAX_RETRIES = 2;

private int maxRetries = DEFAULT_MAX_RETRIES;
private int order = 1;

public void setMaxRetries(int maxRetries) {
this.maxRetries = maxRetries;

public int getOrder() {
return this.order;

public void setOrder(int order) {
this.order = order;

@ Around("com.xyz.myapp . SystemArchitecture.businessService()")
public Object doConcurrentOperation(ProceedingjoinPoint pjp) throws Throwable {
int numAttempts = 0;
PessimisticLockingFailureException lockFailureException;
do {
numAttemptstt;
try {
return pjp.proceed();
}
catch(PessimisticLockingFailureException ex) {
lockFailureException = ex;

1
while (hnumAttempts <= this.maxRetries) ;
throw lockFailureException;

Note that the aspect implements the Ordered interface so we can set the precedence of the
aspect higher than the transaction advice (we want a fresh transaction each time we retry).
The maxRetries and order properties will both be configured by Spring. The main action happens
in the doConcurrentOperation around advice. Notice that for the moment we’re applying the retry
logic to all businessService()s. We try to proceed, and if we faill with an
PessimisticLockingFailureException we simply try again unless we have exhausted all of our retry
attempts.

The corresponding Spring configuration is:
<aop:aspectj-autoproxy/>

<bean id="concurrentOperationExecutor"
class="com.xyz.myapp.service.impl.ConcurrentOperationExecutor">
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<property name="maxRetries" value="3"/>

<property name="order" value="100"/>
</bean>

To refine the aspect so that it only retries idempotent operations, we might define an
Idempotent annotation:

@Retention(RetentionPolicy . RUNTIME)
public @interface Idempotent {
// marker annotation

}

and use the annotation to annotate the implementation of service operations. The change to
the aspect to only retry idempotent operations simply involves refining the pointcut expression
so that only @ldempotent operations match:

@ Around("com.xyz.myapp . SystemArchitecture . businessService() && " +
" @annotation(com.xyz.myapp.service.ldempotent)")
public Object doConcurrentOperation(ProceedingjoinPoint pjp) throws Throwable {

}

6.3. Schema-based AOP support

If you are unable to use Java 5, or simply prefer an XML-based format, then Spring 2.0 also
offers support for defining aspects using the new "aop" namespace tags. The exact same
pointcut expressions and advice kinds are supported as when using the @ Aspect] style, hence
in this section we will focus on the new syntax and refer the reader to the discussion in the
previous section (Section 6.2, “@Aspect] XI¥” ) for a understanding of writing pointcut
expressions and the binding of advice parameters.

To use the aop namespace tags described in this section, you need to import the spring-aop
schema as described in Appendix A, XML 27)0}-7|8F M7% . See Section A.2.6, “aop 27|0}”
for how to import the tags in the aop namespace.

Within your Spring configurations, all aspect and advisor elements must be placed within an
<aop:config> element (you can have more than one <aop:config> element in an application context
configuration). An <aop:config> element can contain pointcut, advisor, and aspect elements
(and these must be declared in that order).

. Warning

The <aop:config> style of configuration makes heavy use of Spring’s auto-proxying
mechanism. This can cause issues (such as advice not being woven) if you are
already using explicit auto-proxying via the use of BeanNameAutoProxyCreator oOr
suchlike. The recommended usage pattern is to use either just the <aop:config> style,
or just the AutoProxyCreator style.

6.3.1. Declaring an aspect
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Using the schema support, an aspect is simply a regular Java object defined as a bean in your
spring application context. The state and behavior is captured in the fields and methods of
the object, and the pointcut and advice information is captured in the XML.

An aspect is declared using the <aop:aspect> element, and the backing bean is referenced
using the ref attribute:

<aop:config>
<aop:aspect id="myAspect" ref="aBean">

</aop:aspect>

</aop:config>

—n

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

</bean>

The bean backing the aspect ("aBean" in this case) can of course be configured and
dependency injected just like any other Spring bean.

6.3.2. Declaring a pointcut

A pointcut can be declared inside an aspect, in which case it is visible only within that
aspect. A pointcut can also be declared directly inside an <aop:config> element, enabling the
pointcut definition to be shared across several aspects and advisors.

A pointcut representing the execution of any business service in the service layer could be
defined as follows:

<aop:config>

<aop:pointcut id="businessService"

]

expression="execution(* com.xyz.myapp.service.*.*(..))"/>

</aop:config>

Note that the pointcut expression itself is using the same Aspect] pointcut expression
language as described in Section 6.2, “@Aspect] XIY¥” . If you are using the schema based
declaration style with Java 5, you can refer to named pointcuts defined in types (@Aspects)
within the pointcut expression, but this feature is not available on JDK 1.4 and below (it relies
on the Java 5 specific Aspect] reflection APIs). On JDK 1.5 therefore, another way of defining
the above pointcut would be:

<aop:config>

<aop:pointcut id="businessService"

—1

expression="com.xyz.myapp .SystemArchitecture . businessService()"/>

</aop:config>

Assuming you have a SystemArchitecture aspect as described in Section 6.2.3.3, “&% pointcut
J9 37051717
o oTT .

Spring Framework (2.0) 110



SpringS ©]23%t Aspect XY Z=272)Y

Declaring a pointcut inside an aspect is very similar to declaring a top-level pointcut:
<aop:config>
<aop:aspect id="myAspect" ref="aBean">

<aop:pointcut id="businessService"

]

expression="execution(* com.xyz.myapp.service.*.*(..))"/>

</aop:aspect>

</aop: config>

When combining pointcut sub-expressions, ‘& &’ is awkward within an XML document, and
so the keywords ‘and’, ‘or’ and ’'not’ can be used in place of '&&’, ’||” and !’
respectively.

Note that pointcuts defined in this way are referred to by their XML id, and cannot define
pointcut parameters. The named pointcut support in the schema based definition style is thus
more limited than that offered by the @Aspect] style.

6.3.3. Declaring advice

The same five advice kinds are supported as for the @Aspect] style, and they have exactly
the same semantics.

6.3.3.1. Before advice

Before advice runs before a matched method execution. It is declared inside an <aop:aspect>
using the <aop:before> element.

<aop:aspect id="beforeExample" ref="aBean">
<aop:before

pointcut-ref="dataAccessOperation"
method="doAccessCheck"/>

</aop:aspect>

Here dataAccessOperation is the id of a pointcut defined at the top (<aop:config>) level. To define
the pointcut inline instead, replace the pointcut-ref attribute with a pointcut attribute:

<aop:aspect id="beforeExample" ref="aBean">
<aop:before

pointcut="execution(* com.xyz.myapp.dao.*.*(..))"
method="doAccessCheck"/>

</aop:aspect>
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As we noted in the discussion of the @Aspect] style, using named pointcuts can significantly
improve the readability of your code.

The method attribute identifies a method (doAccessCheck) that provides the body of the advice.
This method must be defined for the bean referenced by the aspect element containing the
advice. Before a data access operation is executed (a method execution join point matched
by the pointcut expression), the "doAccessCheck" method on the aspect bean will be
invoked.

6.3.3.2. After returning advice

After returning advice runs when a matched method execution completes normally. It is
declared inside an <aop:aspect> in the same way as before advice. For example:

<aop:aspect id="afterReturningExample" ref="aBean">
<aop:after-returning

pointcut-ref="dataAccessOperation"
method="doAccessCheck"/>

</aop:aspect>

Just as in the @Aspect] style, it is possible to get hold of the return value within the advice
body. Use the returning attribute to specify the name of the parameter to which the return
value should be passed:

<aop:aspect id="afterReturningExample" ref="aBean">
<aop:after-returning
pointcut-ref="dataAccessOperation"

returning="retVal"
method="doAccessCheck"/>

</aop:aspect>

The doAccessCheck method must declare a parameter named retval. The type of this
parameter constrains matching in the same way as described for @AfterReturning. For
example, the method signature may be declared as:

public void doAccessCheck(Object retVal) {...

6.3.3.3. After throwing advice

After throwing advice executes when a matched method execution exits by throwing an
exception. It is declared inside an <aop:aspect> using the after-throwing element:

<aop:aspect id="afterThrowingExample" ref="aBean">

<aop:after-throwing
pointcut-ref="dataAccessOperation"
method="doRecoveryActions"/>
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</aop:aspect>

Just as in the @Aspect]) style, it is possible to get hold of the thrown exception within the
advice body. Use the throwing attribute to specify the name of the parameter to which the
exception should be passed:

<aop:aspect id="afterThrowingExample" ref="aBean">

<aop:after-throwing
pointcut-ref="dataAccessOperation"
thowing="dataAccessEx"
method="doRecoveryActions"/>

</aop:aspect>

The doRecoveryActions method must declare a parameter named dataAccessEx. The type of this
parameter constrains matching in the same way as described for @AfterThrowing. For
example, the method signature may be declared as:

public void doRecoveryActions(DataAccessException dataAccessEx) {...

6.3.3.4. After (finally) advice

After (finally) advice runs however a matched method execution exits. It is declared using the
after element:

<aop:aspect id="afterFinallyExample" ref="aBean">

<aop:after
pointcut-ref="dataAccessOperation"
method="doReleasel.ock"/>

</aop:aspect>

6.3.3.5. Around advice

The final kind of advice is around advice. Around advice runs "around" a matched method
execution. It has the opportunity to do work both before and after the method executes,
and to determine when, how, and even if, the method actually gets to execute at all.
Around advice is often used if you need to share state before and after a method execution
in a thread-safe manner (starting and stopping a timer for example). Always use the least
powerful form of advice that meets your requirements (i.e. don’t use around advice if simple
before advice would do).

Around advice is declared using the aop:around element. The first parameter of the advice
method must be of type ProceedingjoinPoint. Within the body of the advice, calling proceed() on
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the ProceedingjoinPoint causes the underlying method to execute. The proceed method may also
be calling passing in an Objectl] - the values in the array will be used as the arguments to the
method execution when it proceeds. See Section 6.2.4.5, “Around advice” for notes on
calling proceed with an Object(].

<aop:aspect id="aroundExample" ref="aBean">
<aop:around

pointcut-ref="businessService"
method="doBasicProfiling"/>

</aop:aspect>

The implementation of the doBasicProfiing advice would be exactly the same as in the @ Aspect]
example (minus the annotation of course):

public Object doBasicProfiling (ProceedingjoinPoint pjp) throws Throwable {
// start stopwatch
Object retVal = pjp.proceed();
// stop stopwatch
return retVal;

6.3.3.6. Advice parameters

The schema based declaration style supports fully typed advice in the same way as described
for the @Aspect) support - by matching pointcut parameters by name against advice method
parameters. See Section 6.2.4.6, “Advice parameters” for details.

If you wish to explicity specify argument names for the advice methods (not relying on either
of the detection strategies previously described) then this is done using the arg-names attribute
of the advice element. For example:

<aop:before
pointcut="com.xyz.lib .Pointcuts.anyPublicMethod() and @annotation(auditable)"
method="audit"
arg-names="auditable"/>

The arg-names attribute accepts a comma-delimited list of parameter names.

Find below a slightly more involved example of the XSD-based approach that illustrates some
around advice used in conjunction with a number of strongly typed parameters.

First off, the service interface and implementation of said interface that will be being advised:

package x.y.service;
public interface FooService {

Foo getFoo(String fooName, int age);

}
// the attendant implementation (defined in another file of course)

public class DefaultFooService implements FooService {
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public Foo getFoo(String name, int age) {
return new Foo(name, age);

Next up is the (admittedly simple) aspect. Notice the fact that the profile(..) method accepts
a number of strongly-typed parameters, the first of which happens to be the join point used
to proceed with the method call: the presence of this parameter is an indication that the

profile(..) is to be used as around advice:

package x.y;

import org.aspectj.lang.ProceedingjoinPoint;
import org.springframework.util. StopWatch;

public class SimpleProfiler {

public Object profile(ProceedingjoinPoint call, String name, int age) throws Throwable {
StopWatch clock = new StopWatch(
"Profiling for " + name + " and " + age + "'");
try {
clock.start(call. toShortString () ;
return call.proceed();
} finally {
clock.stop();
System. out. printin(clock. prettyPrint()) ;

Finally, here is the XML configuration that is required to effect the execution of the above
advice for a particular joinpoint:

<beans xmins="http://www.springframework.org/schema/beans"
xmins:xsi="http://www.w3.0org/2001/XMLSchema-instance"
xmins:aop="http://www.springframework.org/schema/aop

_n

n

xsi:schemal.ocation
http://www . springframework .org/schema/beans http://www.springframework.org/schema/beans/spring-beans-2.0.xsd
http://www . springframework . org/schema/aop http://www.springframework.org/schema/aop/spring-aop-2.0.xsd">

<!-- this is the object that will be proxied by Spring’s AOP infrastructure -->
<bean id="fooService" class="x.y.service.DefaultFooService"/>

<I-- this is the actual advice itself -—>
<bean id="profiler" class="x.y.SimpleProfiler"/>

<aop:config>
<aop:aspect ref="profiler">

<aop:pointcut id="theExecutionOfSomeFooServiceMethod"
expression="execution(* x.y.service.FooService.getFoo(String,int))

and args(name, age)"/>

<aop:around pointcut-ref="theExecutionOfSomeFooServiceMethod"
method="profile"/>

</aop:aspect>
</aop:config>

</beans>
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If we had the following driver script, we would get output something like this on standard
output:

import org.springframework.beans.factory.BeanFactory;

import org.springframework.context.support.ClassPathXmlApplicationContext;
import x.y.service.FooService;

public final class Boot {
public static void main(final String[] args) throws Exception f{
BeanFactory ctx = new ClassPathXmlApplicationContext("x/y/plain.xml");

FooService foo = (FooService) ctx.getBean("fooService");
foo.getFoo("Pengo", 12);

StopWatch ‘Profiling for ‘Pengo’ and ‘12°": running time (millis) = 0

ms % Task name

00000 ? execution(getFoo)

6.3.3.7. Advice ordering

When multiple advice needs to execute at the same join point (executing method) the
ordering rules are as described in Section 6.2.4.7, “Advice ordering” . The precedence
between aspects is determined by implementing the Ordered interface on the bean backing the
aspect.

6.3.4. Introductions

Introductions (known as inter-type declarations in Aspect])) enable an aspect to declare that
advised objects implement a given interface, and to provide an implementation of that
interface on behalf of those objects.

An introduction is made using the aop:declare-parents element inside an aop:aspect This element is
used to declare that matching types have a new parent (hence the name). For example,
given an interface UsageTracked, and an implementation of that interface DefaultUsageTracked, the
following aspect declares that all implementors of service interfaces also implement the
UsageTracked interface. (In order to expose statistics via JMX for example.)

<aop:aspect id="usageTrackerAspect" ref="usageTracking">

<aop:declare-parents
types-matching="com.xzy.myapp.service.*t",
implement-interface="UsageTracked"

default-impl="com.xyz.myapp.service.tracking . DefaultUsageTracked"/>

<aop:before
pointcut="com.xyz.myapp .SystemArchitecture . businessService ()
and this(usageTracked)"
method="recordUsage"/>

</aop:aspect>
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The class backing the usageTracking bean would contain the method:

public void recordUsage(UsageTracked usageTracked) {
usageTracked.incrementUseCount() ;

}

The interface to be implemented is determined by implement-interface attribute. The value of the
types-matching attribute is an Aspect] type pattern :- any bean of a matching type will
implement the UsageTracked interface. Note that in the before advice of the above example,
service beans can be directly used as implementations of the UsageTracked interface. If
accessing a bean programmatically you would write the following:

UsageTracked usageTracked = (UsageTracked) context.getBean("myService");

6.3.5. Aspect instantiation models

The only supported instantiation model for schema-defined aspects is the singleton model.
Other instantiation models may be supported in future releases.

6.3.6. Advisors

The concept of "advisors" is brought forward from the AOP support defined in Spring 1.2 and
does not have a direct equivalent in Aspect]. An advisor is like a small self-contained aspect
that has a single piece of advice. The advice itself is represented by a bean, and must
implement one of the advice interfaces described in Section 7.3.2, “Spring' Advice Y .
Advisors can take advantage of Aspect] pointcut expressions though.

Spring 2.0 supports the advisor concept with the <aop:advisor> element. You will most
commonly see it used in conjunction with transactional advice, which also has its own
namespace support in Spring 2.0. Here’s how it looks:

<aop:config>

<aop:pointcut id="businessService"
expression="execution(* com.xyz.myapp.service.*.*(..))"/>

<aop:advisor
pointcut-ref="businessService"
advice-ref="tx-advice"/>

</aop:config>

<tx:advice id="tx-advice">
<tx:attributes>
<tx:method name="+" propagation="REQUIRED"/>
</tx:attributes>
</tx:advice>

As well as the pointcut-ref attribute used in the above example, you can also use the pointcut
attribute to define a pointcut expression inline.

To define the precedence of an advisor so that the advice can participate in ordering, use
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the order attribute to define the Ordered value of the advisor.

6.3.7. Example

Let’s see how the concurrent locking failure retry example from Section 6.2.7, “Example”
looks when rewritten using the schema support.

The execution of business services can sometimes fail due to concurrency issues (for example,
deadlock loser). If the operation is retried, it is quite likely it will succeed next time round.
For business services where it is appropriate to retry in such conditions (idempotent
operations that don’t need to go back to the user for conflict resolution), we’'d like to
transparently retry the operation to avoid the client seeing a PessimisticLockingFailureException. This
is a requirement that clearly cuts across multiple services in the service layer, and hence is
ideal for implementing via an aspect.

Because we want to retry the operation, we’ll need to use around advice so that we can call
proceed multiple times. Here’s how the basic aspect implementation looks (it’s just a regular
Java class using the schema support):

public class ConcurrentOperationExecutor implements Ordered {
private static final int DEFAULT_MAX_RETRIES = 2;

private int maxRetries = DEFAULT_MAX_RETRIES;
private int order = 1;

public void setMaxRetries(int maxRetries) {
this.maxRetries = maxRetries;

public int getOrder() {
return this.order;

public void setOrder(int order) {
this.order = order;

public Object doConcurrentOperation(ProceedingjoinPoint pjp) throws Throwable {
int numAttempts = 0;
Pessimisticl ockingFailureException lockFailureException;
do {
numAttemptst++;
try {
return pjp.proceed();
}
catch(PessimisticLockingFailureException ex) {
lockFailureException = ex;

1
while (numAttempts <= this.maxRetries) ;
throw lockFailureException;

Note that the aspect implements the Ordered interface so we can set the precedence of the
aspect higher than the transaction advice (we want a fresh transaction each time we retry).

Spring Framework (2.0) 118



SpringS ©]23%t Aspect XY Z=272)Y

The maxRetries and order properties will both be configured by Spring. The main action happens
in the doConcurrentOperation around advice method. We try to proceed, and if we fail with a
PessimisticLockingFailureException we simply try again unless we have exhausted all of our retry
attempts.
This class is identical to the one used in the @Aspect] example, but with the annotations
removed.

The corresponding Spring configuration is:
<aop:config>
<aop:aspect id="concurrentOperationRetry" ref="concurrentOperationExecutor">

<aop:pointcut id="idempotentOperation"

—

expression="execution(* com.xyz.myapp.service.*.*(..))"/>

<aop:around
pointcut-ref="idempotentOperation"
method="doConcurrentOperation"/>

</aop:aspect>
</aop:config>

<bean id="concurrentOperationExecutor"
class="com.xyz.myapp.service.impl. ConcurrentOperationExecutor">
<property name="maxRetries" value="3"/>
<property name="order" value="100"/>
</bean>

Notice that for the time being we assume that all business services are idempotent. If this is
not the case we can refine the aspect so that it only retries genuinely idempotent operations,
by introducing an Idempotent annotation:

@Retention(RetentionPolicy . RUNTIME)
public @interface Idempotent {
// marker annotation

}

and using the annotation to annotate the implementation of service operations. The change
to the aspect to only retry idempotent operations simply involves refining the pointcut
expression so that only @ldempotent operations match:

<aop:pointcut id="idempotentOperation"
expression="execution(* com.xyz.myapp.service.*.*(..)) and
@annotation(com.xyz.myapp.service.ldempotent)"/>

6.4. Choosing which AOP declaration style to use

Once you have decided that an aspect is the best approach for implementing a given
requirement, how do you decide between using Spring AOP or Aspect], and between the
Aspect language (code) style, @Aspect] declaration style, and XML? These decisions are
influenced by a number of factors including application requirements, development tools, and
team familiarity with AOP.
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6.4.1. Spring AOP or full Aspect]?

Use the simplest thing that can work. Spring AOP is simpler than using full Aspect] as there is
no requirement to introduce the Aspect] compiler / weaver into your development and build
processes. If you only need to advise the execution of operations on Spring beans, then
Spring AOP is the right choice. If you need to advise domain objects, or any other object not
managed by the Spring container, then you will need to use Aspect]. You will also need to
use Aspect] if you wish to advise join points other than simple method executions (for
example, call join points, field get or set join points, and so on).

When using Aspect], you have the choice of the Aspect) language syntax (also known as the
"code style") or the @Aspect] annotation style. If aspects play a large role in your design,
and you are able to use the Aspect] Development Tools (AJDT) in Eclipse, then the Aspect]
language syntax is the preferred option :- it’s cleaner and simpler because the language was
purposefully designed for writing aspects. If you are not using Eclipse, or have only a few
aspects that do not play a major role in your application, then you may want to consider
using the @Aspect] style and sticking with a regular Java compilation in your IDE, and adding
an aspect weaving (linking) phase to your build scripts.

6.4.2. @Aspect] or XML for Spring AOP?

If you have chosen to use Spring AOP, then you have a choice of @Aspect] or XML style. On
balance we recommend use of the @Aspect] style if you are using Java 5. Clearly if you are
not running on Java 5, then the XML style is the best choice. Details of the trade-offs
between the XML and @ Aspect] styles are discussed below.

The XML style will be most familiar to existing Spring users. It can be used with any JDK level
(referring to named pointcuts from within pointcut expressions does still require Java 5
though) and is backed by genuine POJOs. When using AOP as a tool to configure enterprise
services (a good test is whether you consider the pointcut expression to be a part of your
configuration you might want to change independently) then XML can be a good choice.
With the XML style it is arguably clearer from your configuration what aspects are present in
the system.

The XML style has two disadvantages. Firstly it does not fully encapsulate the implementation
of the requirement it addresses in a single place. The DRY principle says that there should be
a single, unambiguous, authoritative representation of any piece of knowledge within a
system. When using the XML style, the knowledge of how a requirement is implemented is
split across the declaration of the backing bean class, and the XML in the configuration file.
When using the @Aspect] style there is a single module - the aspect - in which this
information is encapsulated. Secondly, the XML style is more limited in what in can express
than the @Aspect]) style: only the "singleton" aspect instantiation model is supported, and it
is not possible to combine named pointcuts declared in XML. For example, in the @Aspect]
style we can write something like:

@Pointcut(execution(x getx()))
public void propertyAccess() {}

@Pointcut(execution(org.xyz.Account+ =(..))
public void operationReturningAnAccount() {}
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@Pointcut(propertyAccess() & & operationReturningAnAccount())
public void accountPropertyAccess() {}

In the XML style | can declare the first two pointcuts:

<aop:pointcut id="propertyAccess"
expression="execution(* get=())"/>

<aop:pointcut id="operationReturningAnAccount"
expression="execution(org.xyz.Account+ *(..))"/>

but | cannot define the accountPropertyAccess pointcut by combining these definitions.

The @Aspect] style supports additional instantiation models, and richer pointcut composition.
It has the advantage of keeping the aspect as a modular unit. It also has the advantage the
@ Aspect] aspects can be understood both by Spring AOP and by Aspect] - so if you later
decide you need the capabilities of Aspect] to implement additional requirements then it is
very easy to migrate to an Aspect] based approach. On balance we prefer the @ Aspect]
style whenever you have aspects that do more than simple "configuration" of enterprise
services.

6.5. Mixing aspect types

It is perfectly possible to mix @Aspect] style aspects using the autoproxying support,
schema-defined <aop:aspect> aspects, <aop:advisor> declared advisors and even proxies and
interceptors defined using the Spring 1.2 style in the same configuration. All of these are
implemented using the same underlying support mechanism and will co-exist without any
difficulty.

6.6. Proxying mechanisms

Spring AOP uses either JDK dynamic proxies or CGLIB to create the proxy for a given target
object. (JDK dynamic proxies are preferred whenever you have a choice).

If the target object to be proxied implements at least one interface then a JDK dynamic proxy
will be used. All of the interfaces implemented by the target type will be proxied. If the
target object does not implement any interfaces then a CGLIB proxy will be created.

If you want to force the use of CGLIB proxying (for example, to proxy every method defined
for the target object, not just those implemented by its interfaces) you can do so. However,
there are some issues to consider:

X Final methods cannot be advised, as they cannot be overriden

X You wil need the CGLIB 2 binaries on your classpath, whereas dynamic proxies are
available with the JDK

To force the use of CGLIB proxies set the value of the proxy-target-class attribute of the
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<aop:config> element to true:

<aop:config proxy-target-class="true">

</aop:config>

To force CGLIB proxying when using the @ Aspect] autoproxy support, set the proxy-target-class
attribute of the <aop:aspectj-autoproxy> element as follows:

<aop:aspectj-autoproxy proxy-target-class="true"/>

6.7. Programmatic creation of @Aspect) Proxies

In addition to declaring aspects in your configuration using either <aop:config> or
<aop:aspectj-autoproxy> it is also possible programmatically to create proxies that advise target
objects. For the full details of Spring’s AOP API, see the next chapter. Here we want to
focus on the ability to automatically create proxies using @ Aspect]) aspects.

The class org.springframework.aop.aspectj.annotation. Aspect)ProxyFactory can be used to create a proxy
for a target object that is advised by one or more @Aspect] aspects. Basic usage for this
class is very simple, as illustrated below. See the Javadocs for full information.

// create a factory that can generate a proxy for the given target object
AspectJProxyFactory factory = new AspectJProxyFactory(targetObject);

// add an aspect, the class must be an @Aspect] aspect
// you can call this as many times as you need with different aspects
factory.addAspect(SecurityManager . class) ;

// you can also add existing aspect instances, the type of the object supplied must be an @Aspect) aspect
factory.addAspect(usageTracker) ;

// now get the proxy object...
MylnterfaceType proxy = factory.getProxy();

6.8. Using Aspect) with Spring applications

Everything we’ve covered so far in this chapter is pure Spring AOP. In this section, we’re
going to look at how you can use the Aspect] compiler/weaver instead of or in addition to
Spring AOP if your needs go beyond the facilities offered by Spring AOP alone.

Spring ships with a small Aspect] aspect library (it’s available standalone in your distribution as
spring-aspects.jar, you’'ll need to add this to your classpath to use the aspects in it).
Section 6.8.1, “Using Aspect] to dependency inject domain objects with Spring” and
Section 6.8.2, “Other Spring aspects for Aspect)” discuss the content of this library and how
you can use it. Section 6.8.3, “Configuring Aspect] aspects using Spring loC” discusses how
to dependency inject Aspect] aspects that are woven using the Aspect] compiler. Finally,
Section 6.8.4, “Using Aspect] Load-time weaving (LTW) with Spring applications” provides
an introduction to load-time weaving for Spring applications using Aspect].
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6.8.1. Using Aspect] to dependency inject domain objects with Spring

The Spring container instantiates and configures beans defined in your application context. It
is also possible to ask a bean factory to configure a pre-existing object given the name of a
bean definition containing the configuration to be applied. The spring-aspects.jar contains an
annotation-driven aspect that exploits this capability to allow dependency-injection of any
object. The support is intended to be used for objects created outside of the control of any
container. Domain objects often fall into this category: they may be created programmatically
using the new operator, or by an ORM tool as a result of a database query.

The DependencylnjectioninterceptorFactoryBean in the org.springframework.orm.hibernate.support package can
be used to have Spring create and configure prototype domain objects for Hibernate (using
either autowiring or named prototype bean definitions). The interceptor does not of course
support configuration of objects that you create yourself programmatically rather than retrieve
from the database. Similar techniqgues may be possible with other frameworks. As ever, be
pragramatic and choose the simplest thing that meets your requirements. Please note that the
aforementioned class does not ship with the Spring distribution. If you want to make use of
it, you will have to download it from the Spring CVS repository and compile it yourself; the
file itself can be found in the ‘sandbox’ directory of the Spring CVS repository tree.

The @Configurable annotation marks a class as eligible for Spring-driven configuration. In the
simplest case it can be used just as a marker annotation:

package com.xyz.myapp.domain;
import org.springframework.beans.factory.annotation.Configurable;

@ Configurable
public class Account {

}

When used simply as a marker interface in this way, Spring will configure new instances of
the annotated type (Account in this case) using a prototypical bean definition with the same
name as the fully-qualified type name (com.xyz.myapp.domain.Account). Since the default name for
a bean is the fully-qualified name of its type, a convenient way to declare the prototype
definition is simply to omit the id attribute:

—n

prototype'">
<property name="fundsTransferService" ref="fundsTransferService"/>

<bean class="com.xyz.myapp.domain.Account" scope

</bean>

If you want to explicitly specify the name of the prototype bean definition to use, you can do
so directly in the annotation:

package com.xyz.myapp.domain;
import org.springframework.beans.factory.annotation.Configurable;

@ Configurable("account")
public class Account {

}
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"

Spring will now look for a bean definition named "account" and use that as a prototypical

definition to configure new Account instances.

You can also use autowiring to avoid having to specify a prototypical bean definition at all.
To have Spring apply autowiring use the autowire property of the @cConfigurable annotation:
specify either @ Configurable(autowire=Autowire.BY_TYPE) OF @ Configurable(autowire=Autowire.BY_NAME for
autowiring by type or by name respectively.

Finally you can enable Spring dependency checking for the object references in the newly
created and configured object by using the dependencyCheck attribute (for example:
@ Configurable (autowire=Autowire .BY_NAME, dependencyCheck=true) ). If this attribute is set to true, then
Spring will validate after configuration that all properties (that are not primitives or collections)
have been set.

Merely using the annotation on its own does nothing of course. It's the
AnnotationBeanConfigurerAspect in spring-aspects.jar that acts on the presence of the annotation.
In essence the aspect says "after returning from the initialization of a new object of a type
with the @Configurable annotation, configure the newly created object using Spring in
accordance with the properties of the annotation". For this to work the annotated types must
be woven with the Aspect] weaver - you can either use a build-time ant or maven task to do
this (see for example the Aspect] Development Environment Guide) or load-time weaving (see

Section 6.8.4, “Using Aspect] Load-time weaving (LTW) with Spring applications” ).

The AnnotationBeanConfigurerAspect itself needs configuring by Spring (in order to obtain a
reference to the bean factory that is to be used to configure new objects). The Spring AOP
namespace defines a convenient tag for doing this. Simply include the following in your
application context configuration:

<aop:spring-configured/>

If you are using the DTD instead of schema, the equivalent definition is:

<bean
class="org.springframework .beans.factory.aspectj. AnnotationBeanConfigurerAspect"
factory-method="aspectOf"/>

Instances of @Configurable objects created before the aspect has been configured will result
in a warning being issued to the log and no configuration of the object taking place. An
example might be a bean in the Spring configuration that creates domain objects when it is
initialized by Spring. In this case you can use the "depends-on" bean attribute to manually
specify that the bean depends on the configuration aspect.

<bean id="myService"

—n

class="com.xzy.myapp.service. MyService"

depends-on="org.springframework.beans.factory.aspectj. AnnotationBeanConfigurerAspect">

</bean>

6.8.1.1. Unit testing @Configurable objects

One of the goals of the @cConfigurable support is to enable independent unit testing of domain

Spring Framework (2.0) 124


http://www.eclipse.org/aspectj/doc/released/devguide/antTasks.html

SpringS ©]23%t Aspect XY Z=272)Y

objects without the difficulties associated with hard-coded lookups. If @Configurable types have
not been woven by Aspect] then the annotation has no affect during unit testing, and you
can simply set mock or stub property references in the object under test and proceed as
normal. If @Configurable types have been woven by Aspect] then you can still unit test outside
of the container as normal, but you will see a warning message each time that you construct
an @Configurable object indicating that it has not been configured by Spring.

6.8.1.2. Working with multiple application contexts

The AnnotationBeanConfigurerAspect used to implement the @Configurable support is an Aspect]
singleton aspect. The scope of a singleton aspect is the same as the scope of static
members, i.e. there is one aspect instance per classloader that defines the type. This means
that if you define multiple application contexts within the same classloader hierarchy you need
to consider where to define the <aop:spring-configured/> bean and where to place
spring-aspects.jar on the classpath.

Consider a typical Spring web-app configuration with a shared parent application context
defining common business services and everything needed to support them, and one child
application context per servlet containing definitions particular to that serviet. All of these
contexts will co-exist within the same classloader hierarchy, and so the
AnnotationBeanConfigurerAspect can only hold a reference to one of them. In this case we
recommend defining the <aop:spring-configured/> bean in the shared (parent) application context:
this defines the services that you are likely to want to inject into domain objects. A
consequence is that you cannot configure domain objects with references to beans defined in
the child (servlet-specific) contexts using the @ Configurable mechanism (probably not
something you want to do anyway!).

When deploying multiple web-apps within the same container, ensure that each
web-application loads the types in spring-aspects.jar using its own classloader (for example,
by placing spring-aspects.jar in WEB-INF/lib). If spring-aspects.jar is only added to the
container wide classpath (and hence loaded by the shared parent classloader), all web
applications will share the same aspect instance which is probably not what you want.

6.8.2. Other Spring aspects for Aspect]

In addition to the @cConfigurable support, spring-aspects.jar contains an Aspect] aspect that can
be used to drive Spring’s transaction management for types and methods annotated with the
@ Transactional annotation. This is primarily intended for users who want to use Spring’s
transaction support outside of the Spring container.

The aspect that interprets @ Transactional annotations is the AnnotationTransactionAspect. When
using this aspect, you must annotate the implementation class (and/or methods within that
class), not the interface (if any) that the class implements. Aspect] follows Java’'s rule that
annotations on interfaces are not inherited.

A @Transactional annotation on a class specifies the default transaction semantics for the
execution of any public operation in the class.

A @Transactional annotation on a method within the class overrides the default transaction
semantics given by the class annotation (if present). Methods with public, protected, and
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default visibility may all be annotated. Annotating protected and default visibility methods
directly is the only way to get transaction demarcation for the execution of such operations.

For Aspect] programmers that want to use the Spring configuration and transaction
management support but don’t want to (or can’t) use annotations, spring-aspects.jar also
contains abstract aspects you can extend to provide your own pointcut definitions. See the
Javadocs for AbstractBeanConfigurerAspect and AbstractTransactionAspect for more information. As an
example, the following excerpt shows how you could write an aspect to configure all
instances of objects defined in the domain model using prototypical bean definitions that
match the fully-qualified class names:

public aspect DomainObjectConfiguration extends AbstractBeanConfigurerAspect {

public DomainObjectConfiguration() {
setBeanWiringInfoResolver (new ClassNameBeanWiringlnfoResolver());

}

// the creation of a new bean (any object in the domain model)
protected pointcut beanCreation(Object beanlnstance) :
initialization(new(..)) & &
SystemArchitecture.inDomainModel() & &
this(beanlinstance) ;

6.8.3. Configuring Aspect) aspects using Spring loC

When using Aspect] aspects with Spring applications, it’s natural to want to configure such
aspects using Spring. The Aspect] runtime itself is responsible for aspect creation, and the
means of configuring the Aspect] created aspects via Spring depends on the Aspect]
instantiation model (per-clause) used by the aspect.

The majority of Aspect] aspects are singleton aspects. Configuration of these aspects is very
easy, simply create a bean definition referencing the aspect type as normal, and include the
bean attribute ‘factory-method="aspectOf"’. This ensures that Spring obtains the aspect instance
by asking Aspect] for it rather than trying to create an instance itself. For example:

<bean id="profiler" class="com.xyz.profiler.Profiler"
factory-method="aspectOf">
<property name="profilingStrategy" ref="jamonProfilingStrategy"/>
</bean>

For non-singleton aspects the easiest way to configure them is to create prototypical bean
definitions and annotate use the @ Configurable support from spring-aspects.jar to configure
the aspect instances once they have bean created by the Aspect) runtime.

If you have some @Aspect) aspects that you want to weave with Aspect] (for example, using
load-time weaving for domain model types) and other @Aspect) aspects that you want to use
with Spring AOP, and these aspects are all configured using Spring then you’ll need to tell
the Spring AOP @Aspect]) autoproxying support which subset of the @Aspect]) aspects defined
in the configuration should be used for autoproxying. You can do this by using one or more
<include/> elements inside the <aop:aspectj-autoproxy/> declaration. Each include element specifies a
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name pattern, and only beans with names matched by at least one of the patterns will be
used for Spring AOP autoproxy configuration:

<aop:aspectj-autoproxy>
<include name="thisBean"/>
<include name="thatBean"/>

</aop:aspectj-autoproxy>

6.8.4. Using Aspect) Load-time weaving (LTW) with Spring applications
Load-time weaving (or LTW) refers to the process of weaving Aspect] aspects with an

application’s class files as they are loaded into the VM. For full details on configuring
load-time weaving with Aspect], see the LTW section of the Aspect] Development

Environment Guide . We will focus here on the essentials of configuring load-time weaving for

Spring applications running on Java 5.

Load-time weaving is controlled by defining a file "aop.xml” in the META-INF directory. Aspect]
automatically looks for all "META-INF/aop.xml” files visible on the classpath and configures
itself based on the aggregation of their content.

A basic META-INF/aop.xml for your application should look like this:

<IDOCTYPE aspectj PUBLIC
"-//Aspect)//DTD//EN"  "http://www.eclipse.org/aspectj/dtd/aspect;j.dtd">

<aspectj>
<weaver>
<include within="com.xyz.myapp..*"/>
</weaver>
</aspectj>

The <include/>” element tells Aspect] what set of types should be included in the weaving
“... and any
type defined in a subpackage of this’) as a good default. Using the include element is
important as otherwise Aspect] will look at every type loaded in support of your application
(including all the Spring library classes and many more besides). Normally you don’t want to
weave these types and don’t want to pay the overhead of Aspect] attempting to match

against them.

process. Use the package prefix for your application followed by "..*" (meaning

To get informational messages in your log file regarding the activity of the load-time weaver,
add the following options to the weaver element:

<IDOCTYPE aspectj PUBLIC
"-//Aspect)//DTD//EN" "http://www . eclipse.org/aspectj/dtd/aspect;j. dtd">

<aspectj>
<weaver
options="-showWeavelnfo
-XmessageHandlerClass:org. springframework . aop . aspectj. Aspect)WeaverMessageHandler">
<include within="com.xyz.myapp..*"/>
</weaver>
</aspectj>

Finally, to control exactly which aspects are used, you can use the aspects element. By default
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all defined aspects are used for weaving (spring-aspects.jar contains a META-INF/aop.xml file
that defines the configuration and transaction aspects). If you were using spring-aspects.jar,
but only want the configuration support and not the transaction support you could specify this
as follows:

<IDOCTYPE aspectj PUBLIC
"-//Aspect)//DTD//EN" "http://www.eclipse.org/aspectj/dtd/aspect;j.dtd">

<aspectj>
<aspects>
<include within="org.springframework.beans.factory.aspect;j. AnnotationBeanConfigurerAspect"/>
</aspects>
<weaver
options="-showWeavelnfo -XmessageHandlerClass:org.springframework.aop.aspectj.Aspect)WeaverMessageHandler">
<include within="com.xyz.myapp..*"/>
</weaver>
</aspectj>

On the Java 5 platform, load-time weaving is enabled by specifying the following VM
argument when launching the Java virtual machine:

-javaagent:<path-to-ajlibs>/aspectjweaver. jar

6.9. Further Resources

More information on Aspect]) can be found at the Aspect] home page.

The book Eclipse Aspect] by Adrian Colyer et. al. (Addison-Wesley, 2005) provides a
comprehensive introduction and reference for the Aspect) language.

The excellent Aspect] in Action by Ramnivas Laddad (Manning, 2003) comes highly
recommended as an introduction to AOP; the focus of the book is on Aspect], but a lot of
general AOP themes are explored in some depth.
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MethodMatcher getMethodMatcher();

—

N 22e2 YHZ pointeut AEHOl= 2} WX B2 ZAe UWAEY ARG R
Y 715E(@IE E° T2 HWAE matcherS °©12919 "union(YY)" +P & B 3c.

4 40

Fol1 e 2WASY MO pointcut (@A) AL 0N Classriter YEITOIAE AT,
matches) HAE7F B4 trueS QI I, RE EBI SYASL UK AY ROk

public interface ClassFilter {

boolean matches(Class clazz);

UYF N O 2 MethodMatcher QQEJHO|2E= T T FZLIUTE. OFRfOA AYH AEH|O|AE BX}:
public interface MethodMatcher {

boolean matches(Method m, Class targetClass);

boolean isRuntime();

Spring Framework (2.0) 129



Spring AOP APIs

boolean matches(Method m, Class targetClass, Object[] args);
}

] pointcut(2APY)C] EFL ZP2YOIA FoIT HINEE UhX|OI0] Z=YBE QA HAFOLI] ol
matches(Method, Class)S AF2QIT. Z2E UYANE ZBFO| Tjojo] A QFE moi7] fojA AOP
ZEXNE YT o] PriS SYOICt, 9k QX} 27HE 71Xl matches UIAE7} 0% UM =0 Tjjoy
trueg B oIy, 2] MethodMatcher®l ©019] isRuntime BIA =7} trueE BIEOI 99, 2
HAE BZ0f Tofol QAT 37HE 71T matches HINES TE P AOIT. OJH2=2 pointcut(2LAY)
Pl advice(522) 7t @017] 0F A1 BIZ o A X0 MY QAXSES ZAOI=A 75017
orc.

Y22 MethodMatchers& JXCIY], JAZS9 isRuntime() UREE fasleE RHAYS AUIAT. 9
Fg<oll, AXF 37HE 717 matches HANEE 2 2EOIX] Y AOIH.
. Tip
a
7HsOICd, AOPZEAI7L AYEAEW AOP=IYAZT} pointcutF?1e) ZHE FHAIOL=
A BI2IIE = pointcutE YHL=2 vtsojet,

7.2.2. pointcutollA9 7=
Spring€ pointcutollA9) 7158 X|YoIct. E9] =¥ (union) & 2 AH(intersection) .

Z % (Union) 2 pointcut®] YA|0t= HAEE 9U|gtCTt,
2 X(Intersection) = F719 pointcut®) A2 YX|t= HAEE 9U|JtCt,

=g (Union)2 70 Y9 7-&0IC.

X K X X

pointcut org.springframework.aop.support.Pointcuts ZeH2Y A vasy 222 DfI XUy
ComposablePointcut 2H2E A2019) OJF0|AS T, OB E, Aspect) pointcutEHE AI20t=

20) o 9 Pt gagolct.

7.2.3. Aspect] ¥ pointcuts
2.0 o|%, Spring®] o)} A& =e pointcut®] 21 29t EIY
org.springframework.aop.aspectj.AspectJExpressionPointcutO]C}. o|AL Aspect] pointcut 7Y XY

}YoE2] 9% Aspect) Als 20|82 AIE9t= pointcut©] .

RN 2== Aspect) pointcutol] THot =912 Qo) AX}e Be},

7.2.4. E2|3t pointcut A2

Spring2 TiYof2 HEVF pointcut FUBE AIZVUT. FIK)= EYY) AI2E4 Y. ©f
ojZe|Ho|N9 ENE JIX)E= pointcutl 2 OIS AEE ZYo] QY.

(|
pa
|a
(o

7.2.4.1. A9l pointcuts

A pointcute U= T Fef200 71201 A=) AXE 2P G FHQA pointcut2

Spring Framework (2.0) 130



Spring AOP APls

Eohuael i A ETARS &

pointcut® 2% 3ty

X
A
PoIY BRE gc

[e

9] AI2E Y ANUZFT YAEI XNEe=2 TEHIW Spring®l FAHQ
gotoks Aol Jhsote. 283l YA, 4219 BlRE RE2 pointcutE T

£

—_

Spring®ll ZYd R7iX] FXQ pointcut?ASS L OFA].

7.2.4.1.1. J+ BEHA pointcut

N
o] 7IsdS UEY. org‘springframework.aop.support.PerI5RegeXpl\/\ethodPointcut% Perl5 P& -
ArE0ls UBINQl i #EUA] pointcutC]Tt. PerlsRegexpMethodPointcut 2= F7ETAIS DAA
9I9t Jakarta OROOI =Vt Spring®9t DK 1.4014914 XgHe F77 BYAS A0
JdkRegexpMethodPointcut S TH2E AZ TIct,

Perl5RegexpMethodPointcut SH2E AFE01Y, QR Y X149 Z2EE Alag¥s AY. o83 RS9
UX|VITHH, pointcut©] trueE F7F2 A0ITH A 2= 01T pointcutd FEQ =PI}, )

ol A AFERS WoIFTL,

<bean id="settersAndAbsquatulatePointcut"
class="org.springframework.aop.support.Perl5RegexpMethodPointcut">
<property name="patterns">
<list>
<value>. *set.*</value>
<value>. *absquatulate</value>
</list>
</property>
</bean>
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<bean id="settersAndAbsquatulateAdvisor"
class="org.springframework.aop .support.RegexpMethodPointcutAdvisor">
<property name="advice">
<ref local="beanNameOfAopAlliancelnterceptor"/>
</property>

—n

<property name="patterns">
<list>
<value>. *set. *</value>
<value>. *absquatulate</value>
</list>
</property>
</bean>
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class TestStaticPointcut extends StaticMethodMatcherPointcut {

public boolean matches(Method m, Class targetClass) {
// return true if custom criteria match
}
}
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7.3.2.1. Interception around advice

Springt 717} 712X9Q) adviceElYL interception around advice®|t}.

Spring2 YA QYHME AIRYI9 around adviceE 9% AOPANIE QIEHo|Aet TRHCT)
Methodinterceptors %@ around advices TS99 QIEE|O|AE JYO[OfYt TIT},

public interface Methodlnterceptor extends Interceptor {

Object invoke(MethodInvocation invocation) throws Throwable;

invoke() UBIAEE 9TF Methodinvocation A= TESHE= U=, YA join point, AOPESA] 12|10
HAEE T AXIE YUERHT]. invoke() BIAEE X9 AN (join pointd) PIEtgHE YHEojofot et

2UTor MethodInterceptor ??‘j%% CT%H%' EOEIZ\IO]C]-'

public class Debuglnterceptor implements Methodlnterceptor {

public Object invoke(Methodlnvocation invocation) throws Throwable {
System.out.printin("Before: invocation=[" + invocation + "1");
Object rval = invocation.proceed();
System.out.println("Invocation returned");
return rval;
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—

Methodinvocation® proceed() HI2EE ZEOI= A2 EETIE}. OJALE join pointES YT AUEAIE
AM7F LAYOITH R AEAEHE O] HAEE BEO[L PIHAgE AR AOIT. W E, around
advice® Z& Methodinterceptor= proceedU|2EE TZOI= LT G2 212 YX|HY Qe
GAT AT oE, AL F2 olRglole CIAS ord YooKl FEeT.

T O T

. Note

“a
Methodinterceptores ©& AOP AMF-2Y AOPTIASHY H2 &2 NJTUTL. o F9
Y RIOIA AZEHE ©HE adviceBIYL SpringSd2 7HAle YYo= 38HA AOPHES
TAYTE. U2 = adviceBEIYS AMBO= FFOl Ue v, GOl EHE
AOPEZE|YA3Y aspectE FYOI2AF JYH  Methodinterceptor around advice©ll
AL pointcutl ZYYAINY] HRAZOIA] il AOPAIFE pointcutdHHO|& S
JOoA] YeHe AS =EOIE

7.3.2.2. Before advice

Y PP adviceBIYL before advice©ltt. OJAE TYIAZ0 E0717] FHOIT BEHTI] T
MethodinvocationZi Xl 7} Z Q OfX] QJt},

before advice®d LY HTL proceed() HIAEE ZFET LRV} GtiE= Aot IZe=2 QEJE
A2 AT)otE= A Aldts AT Tis4ol QT

O[Ol Al MethodBeforeAdvice QUEIHOJAE BOJFTt  (B]2 TZHY K= ZE QEHMo| XNLotn
Springg ©°]ALg FAUUZ LX) AYYet= Spring APl TIAIRIE ZE pefore adviceE 012YUZ0|T.)

public interface MethodBeforeAdvice extends BeforeAdvice {

void before(Method m, Objectl] args, Object target) throws Throwable;

OIZLEIQIO] yoidBl= HE LEDI}2t. before advices join point?l £ S7] Mol AFXHQ WXIS
FIStS It} OiX|UF YIRZES WiHYUsE= QITL before advice?l IS GRITY, o]AL QAHAIE
A9 YIS F2YACIT. s AEIE AME AYTAHOITH NI3IHXR) JAHY 2E=H 2=
Al2YX e, SeRIdER XY JEIACIT. YA YUY, AOPEZEAIY] oo NI3IHX] e

ool ZFEACIY.
RE YAaE TEHE MlE Springdl before advice® 9X|OJTt,
public class CountingBeforeAdvice implements MethodBeforeAdvice {
private int count;
public void before(Method m, Object] args, Object target) throws Throwable {
+count;

}
public int getCount() {

return count;

}
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. Tip

e

Before advicex= 9% pointcutd= AI&E4 QIT}

7.3.2.3. Throws advice

Throws advice= join point?t 9 E YA, join pointd YIALo] TEHTY. Spring2 EYJotd
throws adviceE AN| 29Tt o]JAL org.springframework.aop . ThrowsAdvice QY H|o]27} oEHIt YArEE
ZOOIR] QHeTRe 22 9JUjRiTh R FojF AT} Ofut o]4t9 ISt throws adviceWlAEE
ool B2 QlEjmolA PRo|T ojRe Theo Yehrt Yo,

afterThrowing ([Method], [args], [target], subclassOfThrowable)

9% UPXZ} QIXIYH WHOITE, WAS ATYAE adviceWlAET} WASY QX BAS IR

ool 9ESHE oYY AXIM 4709 QIXIE THAE YEIR ©YOitt. g2 throws adviced
O K| O] .

o}2j 9 advice% RemoteException ( o1¢ %Eﬁ i% ) %}UH A ) o] ?j A 75,] C]"‘a E%% =
public class RemoteThrowsAdvice implements ThrowsAdvice {

public void afterThrowing (RemoteException ex) throws Throwable {
// Do something with remote exception

}

Y989 advicex ServletbException?t YMITH ZEHT. 9 advice@e e, CIAL 4719 AXE
DAL, J=hM 2EE U2E, UIRE AR Wy Ao Y2 AT

| = R G4
public class ServletThrowsAdviceWithArguments implements ThrowsAdvice {
public void afterThrowing(Method m, Object(] args, Object target, ServletException ex) {

// Do something will all arguments

}

U}X]Q'} 01])(1]% o]‘_'-",?,} FH9 GjAET} RemoteException Uy ServletException% C}-?—% ?J7H9| %F—liioﬂﬁ
AR HE Y RoETH Y29 throws advicell2EE oo Zejxojy xog4 Yot

public static class CombinedThrowsAdvice implements ThrowsAdvice {

public void afterThrowing (RemoteException ex) throws Throwable {
// Do something with remote exception

}

public void afterThrowing(Method m, Object(] args, Object target, ServletException ex) {
// Do something will all arguments

}

Tip

Throws advicex= %1% pointcut® AI&<E$ QT
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7.3.2.4. After Returning advice

SpringY after returning advice= Ofefjoll A BoFE=
org.springframework.aop . AfterReturningAdvice QUEJH|O]AE F oY} T},

N
2
ot

public interface AfterReturningAdvice extends Advice {

void afterReturning(Object returnValue, Method m, Object(] args, Object target)
throws Throwable;

after returning advices 93T Qle), TEH U2

=
P>
I
S
Pl
i)
4
ox
)
(124}
qr
<
a

Y29 after returning advicex 9IS GAIA e Ze H3XU HAE 2ES AT,
public class CountingAfterReturningAdvice implements AfterReturningAdvice {
private int count;

public void afterReturning(Object returnValue, Method m, Object(] args, Object target)
throws Throwable {
+count;

}

public int getCount() {
return count;

}

o advicer FWHRE VPO Yot oS YATHW, o YrEYThNY UEYE A
gmolch,

. Tip

e

After returning advicex= ©1H3} pointcutt= AFE =S QT

7.3.2.5. Introduction advice

Spring2 EY% £79 QMM adviceX T introduction adviceE A 2|PIT}.

it
ko
1
<
a

Introductiong T2 QIEH|O]AE FLHUTI= IntroductionAdvisor £ Introductioninterceptor

public interface Introductioninterceptor extends Methodinterceptor {

boolean implementsinterface(Class intf);

AOPHIE Methodinterceptor QAEIH|C|AZRE] ALY jnyoke() HIAEE= introductionE F Y0 OFTH DT},
2709 (introduced) QAEH|O|20 A HAEI} IEHTY, A (introduction) QAEJE 7} BlAE XS

HFe HYS TH. OIHLE proceed)E ZEYT Y.

A7l (Introduction) advicexs UAE YRBTH= ZPA AT HLEH=HAXNY Aq4EHI pointcutZ=
AtgdEs QI GAIE TI29 HAEE JHK|= IntroductionAdvisorS 712 &7f (introduction) advice¥tS
Argets QT

public interface IntroductionAdvisor extends Advisor, Introductioninfo {
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ClassFilter getClassFilter();

void validatelnterfaces() throws lllegalArgumentException;

1
public interface Introductioninfo {

Class[] getinterfaces();

0j719]= ATf(introduction) advice?t ZIH MethodMatcher?t YTt YOI pPointcut® QT 2%
22 WEYYo] =g Fo|T.

getinterfaces() WI2E%X O] advisor®] 2o 2749 (introduced) QIEJH|O|AE WIRIBIT],
validatelnterfaces ) U2 =X 291% (introduced) QAET|O)A T} MXNE Introductioninterceptor®] 2J0f FH=E 5
r Q=Xg 27| 9) YKo AlgHt

Spring HIAE 2202V E J1UY ONE ¥X}, oLt oJA9 AKIE Yo TS QEHo|AE
27l (introduce) 012 3Tt I7PYO[ R X},

public interface Lockable {
void lock();
void unlock();
boolean locked();

OJAL mixin BOIFET. 2= EIYO] RAOIE, lock unlockPIAEE THOIE Y (advised)
7—,“”]% Lockable= %%%}%}4\— QIEE %]?JC}. |OCk() U'IIQE% E%QC}Q, LockedException% '{’jxpl
ot R E setterB|2=E VY. ATt 8= NS ¥z Us7] AT 582 ANI0l= aspectS
FI1ZS AT OJRE AOP9 FE dA|oIH.

&Kﬂi, —?—E]% Introductionlnterceptor7]' Télg%}g-\lolcl-' 0] %’9—,
& 2] Blorg. springframework .. aop . support. Delegatinglntroductionlnterceptor g2 E LlpN o) ju f9=
Introductioninterceptorg Z1 FAES ATt OFX|Q Delegatinglntroductioninterceptors Al 0F= 0]
ol 29E o) AP SO

Delegatinglntroductioninterceptor= 712 7] (interception) & ArEE 57122 2719 (introduced)
Qlgjm|o]2 0] AN FHEBE AT LM (introduction)E AYTH7] Ao YXRIEATE. YL YYXHY
AXE AT ol ZFo= AYEs QY. TUEE AY(AXIL Qe AYATIT ABEW)
O] JoJT}t, AT} ofgf<9 01]7(1]01]}&-], °%!8 Delegatinglntroductionlnterceptorgl LockMixin 6}—?4%3“50]5}.
9_]0010] 2,50-]33%[[]1, DelegatingIntroductioninterceptor ?,li%é% _?_]%!oﬂ S —71@% 2= ?JEjEﬂO]ﬁ%
GABIR QAW 0|20 ThYE 27 (introduction) & XIYZROIT. LockMixin B2 SIRIZH271 BAIS X
o= OQIEWO|AE AY%RZ2T] Tt suppressinterface(Class intf) HIAEE THOf= O] J[50t. oRE,
Introductioninterceptor7F K| F017] o] FBIE & QAYE|o)2T AU} GreX= 2ZAR17F "X gt
IntroductionAdvisore= QEJE|O|2T}F ANE YEhtes S AojZ Aot £71d (introduced) QEH 0|2 E
ol <ol 22 QAE 0|29 FAHAI S SLACIT.

A2t LockMixin€  Delegatingintroductioninterceptor®] OIS HAE sl Lockable AINIE FETITY.
#1022 2= Lockable©l £7H(introduction)E ol Mlgds e AS AN ot IA
PelE PAY WROF QI Pelt o) YOS YL ALHOIAE Af(introduce) 5 T,
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ocked YATA WAS AI§L wEORL oL T AN 1HOP) 9o FIH Neig waNos
719y,

public class LockMixin extends DelegatingIntroductioninterceptor
implements Lockable {

private boolean locked;

public void lock() {
this.locked = true;

}

public void unlock() {
this.locked = false;

}

public boolean locked() {
return this.locked;

}

public Object invoke(Methodlnvocation invocation) throws Throwable {
if (locked() & & invocation.getMethod() .getName() .indexOf("set") == 0)
throw new LockedException();
return super.invoke (invocation) ;

X OJAL invoke() UIREE ugioledt ZQTJt QITt.  DelegatingIntroductioninterceptor T
U 2E 7t 27 (introduced) 99 YYUIAEE S EOPX|OF IPX] YUYY join pointE X 2|ET. O]
MU ZEOIT OA AROIM, fels MA2E A7lY BRI AY. YPReW vaEs

setterfl==+= Qlt.

_‘

30 >N mad
clc clo clo

279 DM(introduction) advisors Y&OiH. dford R Qe REAL FEFE  LockMixin
QAYAE JIX) 1 AW H (introduced) QAEH|OJA(O] HL Lockable) S FAITITE Y BT 9N|=
27l (introduction) QAEJIE(Z2EEQYCE HOJd)o) Tigl YES 71X}, ©] FP, LockMixin®l HSH

Mge gt JA PUL newS AIROIA OIS 2TO) YTt

public class LockMixinAdvisor extends DefaultintroductionAdvisor {

public LockMixinAdvisor() {
super(new LockMixin(), Lockable.class);

}

2= O] advisorE UH® U0l HE&HS AY. o)A HPYE 2FOK JeCU(OIWE oA
ZIQYITt,  IntroductionAdvisor3l®l Introductioninterceptors AMROt= R BIISOIY).  advisors
FEFRJAANY QALY HOOOfPE DIt LB LockMixinAdvisor?] ©fE QJUAHAE Q= of1
LIofot 2+219) advicsedZIMIE 0 LockMixing ZRE BT, advisor= advisedd X9 AEjo) UYLR =
O|FoJ A QIct.

L2 TIE advisorX g Advised.addAdvisor() FIAEY XMLAIN (Aol & AFL3}0] O] advisors
z20Yog N QY. RE ZEA YO MY ATf(introduction) 2 HEIFA] Y221 (mixin) &
oo TR s "Ais Z=2A] AKX (auto proxy creator)"S ZYOIA ooy AZHT.
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7.4. Spring! Advisor API

Spring®lAl, Advisore pointcut®O) 2 E OL19] adviceINIE ZY0F= aspect©|Tt.

2 (introduction)? E¥Y Fe9 JHE=E, oW advisors ©OU advice&= ARBESH QT
org.springframework . aop . support.DefaultPointcutAdvisor= 7}753} %%&Qi /\}%% advisor%aﬂiolq. 01]%
%O'], 01318 Methodinterceptor, BeforeAdvice Y ThrowsAdvice 2} A}%%—/l\— %15}.

0] Springtl advisor? advice®lYS L2 AOPZE2A|Z ZYOh= 70| J7p50iTt, 92 E9], YA
oho] Z2A] MHY interception around advice, throws advice 2} before adviceES A%
AT, Spring ALY WY AEIAE JME Rs2= YYLAOIT.

7.5. AOPZEAIE A9017] Y3t ProxyFactoryBeanAl-E9}7|

2ef BIAY2 ARE A0 Spring loCUENCIY (ApplicationContextYt BeanFactory) € A2
D)0 ArofopRt Tt AL Spring®  AOP  FactoryBean® OIUE  Algotd d&Zio|ct.
(factory®l2 ©E FEgY HHNE QBYole AE 71O ke indirection®]  E°|AE
27} (introduce) ¥he RS 71Y0}et.)

. Note
"
Spring 2.0 AOP X|¥%x factory bean2 ARE9lt},
Spring U AOPESAIE ’gore 7125 g
org.springframework.aop.framework.ProxyFactoryBean2  Al%l= 29|t} 9oJAL HNL&Y

pointcut® advice® Tl FolsHES Lolglth offls YAlo] ojel Mojsye WeR oX
QLTI MuEs Yb AR ASO| ATt

7.5.1. 712

U2 Spring U2 ZL proxyFactoryBean2 indirection® =l AJW0ICt. OFQF YAIO] 00015 S
71X ProxyFactoryBeansS L VITIH fooE XXOI= WA= ProxyFactoryBeanQA2EY A XJAIO] OfuT} OfX| U}
WA= getObject() BIRE9] ProxyFactoryBean'sTH2° 20 Y. ©] HAaEE WY ANE ZYOI=
AOPESAIS A YZOICY.

AOPZEAIE AYHOI7] A0 ProxyFactoryBeantt TIE loCYEHZ TAHE= ZWAE A= 71 £
OJ£% oY= 9JA°] loCol 93 advice® pointcut?t F2js QTi= Aot oA ©E
AOPERIYYIZE YYOP| YE oWel FYIYS IRsoPl ok ZHY Jlsold. o SW

Kl
] c

oHZ A0 AAI(AY AOPZY I A IS5 e TS AN}
o)=4 At(Dependency Injection)? 9Jof FN|2ZE= 2E ZIQ I}

g3 ok,

Fxg4 Q= advices

2 28 oog

olr
g
ol
e

o

7.5.2. JavaBean Zc}ujE]

Spring®Al MZH = R EY FactoryBean T HEB XY ProxyFactoryBeanS  AIA|7} X89O}, ZSjmEj=
22 9o A
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X Z=EA H7IE2 Y0t= HWAES YA

X CGLIBE AIZX9 gt A|(OFRIE B3 Section 7.5.3, “JDK 2 CGLIB 7]¥19) ZE2A]” R8¢
22)
gy S A X 0] ZetHE|= BE AOPZE A factoryS Skl S EE Eall

org.springframework.aop . framework.ProxyConfig® £ & A<&HC. JAEL Cl'%% z %}@C} .

X

proxyTargetClass: ?JO_'F 2271 AEWIo|ART= Uy 2R E E%*lﬁt O™ true©| . ?JO_'F o]
ZHEIS tueE AYVITIY, CCLIB ZEA)7} YL A S (Section 7.5.3, “JDK £ CGLIB 7]¥9t9)
Z2A” g W)

optimize: 2J2X0] NXV}I} CCLIBE 0 AYAHE Z=2A)0) HLEXES Ao, U} grjo] o4
AOPZSAPE HHOS CTIRE YYS OIoIR] RUTY o AYS Ao ek oL I
CGLIBEZAIZ 9OjATL AIRHCTE o]HL IDKEXN Z2A)o)| tho YU J)X|X| Q=t} (YZE)

frozen: advice¥FOl ZFA] factory?l APYHJIW OI&HX YSXol ©iP 3. HEE
false®|CHOISEIY, ZEAI7F AYIF ZSA] Aol thPt ¥Fol AE&HA J=Ht.).

(lc

exposeProxy: @M ZZEAIZF Yol 9o HYI2EF QU= Threadlocal 22 YEIY S QA =Xo] Tior It
(013\*% ThreadLocaI% ot %!8’8 3101 N\ethodlnvoca‘(ion% %Uﬂ A]‘%?}%U}C},) ?JQ.F Cﬂ)gol E%AIQ}

exposeProxye U ZIR I} QTY true®lT. WAL AopContext.currentProxy VUIAEESE ALY QIT}

aopProxyFactory: AT%UVI et AopProxyFactoryQI THZ. %73 E%AI, CGLIBEE ©E E%AI fj':':.r%
AFE QRO Tj9 AXEDIOYY) WY XZUTH. TBEE TWUBLS £H ZSAY CGLBE MU T
o) mehmElg AIRY WRE Yok oW Spring 1.1 M2E ZSA) B FIIE o8Ok
Agol ek,

ProxyFactorysS ol GAIOI= ©E ZefujElEs U3 S ZYQIT}.

X

X

proxylnterfaces: SpringQIEJH|O]= 0|59 B, Ui} O]RE AN|ZOIX| J=CtH Y ZH2E AT
COGLIBEZZA]= AL AOIY(BIX|TF Section 7.5.3, “JDK & CGLIB 7|RI9] Z2A]” £ B2}),

interceptorNames: Advisord) —E—x}%‘ HH%, &'%U}E 9,'51@5]"'} C}% advice%’. 78%8 %U—'.*U}C}. X‘l%
Sole e XS BT OIAS YAEY NUH ASYE T} M2 052 AYEHYAOIN:

As TYH.

o

OJgS2 =4 factory2 ¥¥ bean °lg8 ZYI WA factory bean ©lSSOIT. R
advice? A2E AYE FAIO= ProxyFactoryBean2 2 ZAUE W7 T29 9J7]9] beanFTXE

AFTS Yt

QAL WaE(x) 2 ASUE o150 QA UTH OIRS MY YE() Yol PR AXoRe

T =2 AE ST
°]§2% ZE advisor ¥I=9 ofZeFoldes ZaAg YU, °of §FJ2 A8Cle dlAle
Section 7.5.6, “’global’ advisor AF29}7]” O|A AtZ4 Q)T},

AIZE : factory?l StU4o ZAIZ €Il HL OIX] QAU BF getObjectOHAEIL TEHE L
ZA|71 otyTt, YTt FactoryBean U= L 20 YIAEE N ZVIH. YEZE 2 trueolH. YW
G0l JEIF X (stateful) adviceE AMEOId YUHY ClE SO HHRX mixin. fase? Y2 E
g2 72 Z2EEY adviceE AREO}E].
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7.5.3. DK 2 CGLIB 7|919) ZEA|

0] 22 proxyFactoryBean®l €7 W4} AANE 9 DK 2F CGLIB 7|99 ZEA|S SIUYE AYY0t= AE
Mejors gylol ool etk 2HE XBY,

\ Note

“a
JDK2} CGLIB?I1¥IS) Z=E=EAIE AYH0I= AL BHOI9  proxyFactoryBeand PH+= Spring
1.2.x2} 2.0At019] ¥ A ATE. ProxyFactoryBeans= ®XH TransactionProxyFactoryBean =tci29)
7N Y As-LAl AEWo|2QF AATE FAIDE AFE RAI DI,

ZEANIL He WA A9 ZefATt oI QEmo]AE FYOIX] Q=Tiy  CGLIBYIYIY ZEAS
AL Fio|tt, IDKEZA)E= OlgmHo]A 7J|dto]n OQIEm|o|AT} QTH= S |DKEZA|7 BII0}7)
[[H—E—Oﬂ OIZi% 7}78 ')H—?v: AIL‘}E]—QOICI'. U]'L’f% ?JL:’,}U] ':H’é,* bean2 = Q%IE]-T'— interceptorNames
ZoHElE BY QAEHYEHY 2= YAIVITE.  ProxyFactoryBean® proxyTargetClass Z ST E|T} false =
AYBER CGLIBYIYE ZS A7} AAE 01T (PUOPIE 0|1 Efyoix] m oje Fopr) wgo
beanJ 2 RE N Hol= Aol 7Pg FH.)

A} ST} U}LI'(SC—% 2 01’8)91 QIEjm|o]AE FURITY, MHH Z=EAIY EIQAUL ProxyFactoryBean
Aol ezt

ProxyFactoryBean<) proxyTargetClass ZOE 7} gueE2 AYETY, CGLIB7IRIY ZEA= Y EA0|T)
O|AL FEIYsIy HAJIO Y9 ’8%*01'3}% Mg XYt ProxyFactoryBeand proxylnterfaces
ZSfHE| 7} OfLp olde) WA F=E ZYOte AHHo)lacPe= MYFTY, AN proxyTargetClass
LZIHE|E trueE AYHT.

ProxyFactoryBeangl proxylnterfaces Z2}mE|7} oY} 01’891 fjxﬂ 70:‘%% E%}?J ge1ﬁ1]o|¢%|2§
AYETT, IDK?IRIY Z=EA]7F YYD A0IC YHE ZZEAI= proxyinterfacesZ SHHE|O| YA|H 2 E
QE 0|28 FUZAOITY. WY ZH2TT proxyinterfaces ZEITEJO]] FAIFARHY § Qe QAEHo|~E
TAYUCHY, OJHS WHT FXAY oY FIPNQ ALHo|AL Y T2 oof TAHX
Qg el

ProxyFactoryBean®] proxylnterfaces ZZ/HE|I} A S X] QX9 TN ZHATI} OhH(EE 3 94
QIYH|o]2~E FUTITIH, PproxyFactoryBeane  tH4 2W27F Hojx O1Y9l QIEE|oj]AE PRI
JDK?I81e)  Z=E=A]7} YHHTE AMLES AE-ZRZAOIT. AXNZ ZEAZF E QEHIo)jAEs Y
201 FASE ZE AHGo|ATF HAOIT A, OJRAE W 2=W2TT proxyinterfaces ZTEE]S
9ol TSI 247 Jelm RE QEEolA9 B2 ATYCL OIS, RS ol e AL
g0l Eojys FoIc

7.5.4. ZSA] AHZo)&

BHU ProxyFactoryBean2] T AFE A} o] gl T3S ZYIT.

5]

ZA € Y4 bean. OlAL Y9 YHY "personTarget" bean J2J0|T}.
X advisor®l adviceE A|20}7]) ol AIRE = QIEAE

X AOPZEZEA] bean™ Y= NEY advicefl Wet T4t ZWX|(personTarget bean)2t Z=2AIZ 3t
OIEH|0|AE YA|TIT},
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<bean id="personTarget" class="com.mycompany.Personlmpl">
<property name="name"><value>Tony</value></property>
<property name="age"><value>51</value></property>
</bean>

<bean id="myAdvisor" class="com.mycompany.MyAdvisor">

<property name="someProperty"><value>Custom string property value</value></property>
</bean>
<bean id="debuglnterceptor" class="
</bean>

org.springframework.aop .interceptor.Debuglnterceptor">

<bean id="person"
class="org.springframework.aop .framework .ProxyFactoryBean">

<property name="proxylnterfaces"><value>com.mycompany .Person</value></property>

<property name="target"><ref local="personTarget"/></property>

<property name="interceptorNames'">
<list>
<value>myAdvisor</value>
<value>debuglInterceptor</value>
</list>
</property>
</bean>

interceptorNames ZSHE]= 2X1E EIQ9 EIAE(&]XH factoryt AEJEY advisorY bean®lgs)E
J}RITE,  advisor, QIEIME, before, after return 22]2 throw adviceZiXl= A2E4 QY.
advisor® MY FLoIT,

Note

-

"8
YA 9 PYAEI} beanIEES  KAOIK QX oMYA olgt
ProxyFactoryBean? A2 ZHE 7} false2 AYITHH OjAS Y|Y=EXNQ =
OIAEIAE  BIYOl= o] JISOfofut  Ojths  Zjo|ti. UFOF  oj-  advisor XA 7}
Z2EEJQo|2tYy B|QEXNQ|] OJAYAL YISt ZQ T} Q12 70|t}, 2N O]HL factoryE2
DE| ZZEEQ)O OJAEIAZ 0oL 30| J[=01H Hi= o] WROITH AXE QX|ot= AL

= Tu

Ju g
> 19

ZQO}X] g},
29 "person" beanY Y= TS XY PersontU2S UANIOIO] AIES QT

Person person = (Person) factory.getBean("person");

2O [oCHYXEY TI2 beanl REO| AUIHKS AL Ol

>§
>t
a®
o
a4
g
1o
B
ox
o
<
>
<
4>
30
a

<bean id="personUser" class="com.mycompany.PersonUser">
<property name="person"><ref local="person" /></property>
</bean>

O] OJXIY PersonUser=2eH2= Person®lY9 =Z2HEIE E=gWlit}, o]0 FoHUZ AOPZEEA|=
AR personTUES AN SHODI AIRE4 Tk O o] AL SN mSA A} g
OITE. O HE O AL Advised VEIHOIA (LA QAFEL) 2 YRBIOLe 0] IS Ho|Tt,

oMY 9O WP bean@ AIGORS THYT EZEAIAOlY Aole A7 A kot ©X|
ProxyFactoryBean’ Q) 0I0] ©f2T}  advices AHEE HONA T ZY LT},
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<bean id="myAdvisor" class="com.mycompany.MyAdvisor">
<property name="someProperty"><value>Custom string property value</value></property>
</bean>

<bean id="debuglnterceptor" class="org.springframework.aop.interceptor.Debuglnterceptor"/>

<bean id="person" class="org.springframework.aop.framework.ProxyFactoryBean">
<property name="proxylnterfaces"><value>com.mycompany .Person</value></property>
<!-- Use inner bean, not local reference to target -->
<property name="target">
<bean class="com.mycompany.Personlmpl">

—n

<property name="name"><value>Tony</value></property>
<property name="age"><value>51</value></property>
</bean>
</property>
<property name="interceptorNames">
<list>
<value>myAdvisor</value>
<value>debuglnterceptor</value>
</list>
</property>
</bean>

OJAE A Person®Y ZN|YUC]l Y= FFS 7IY. 271 WEeFo)d UY2EL AIAP}
un-advisedZiAjo)] ©iot Y=g Le=AS YXIord YOIAY Spring loC autowiring2=2 AU 223
gt "It Yot [FEOIITE ProxyFactoryBean§ YW FFYL 222 ZY(self-contained) It
AOIT. OHE factory® F8 un-adviseddE G0 715U AAHe= Yol 5 AT

UFoF GAIO] BfLt OJAL9] QIEJH|O|A YT} ZAS ZEA] O ZRI} YT PYUQIVE.?
Aol Qe 9219 AHS YL} person?EFHOIALE YTE. 0TIt BIKY2 IIEHO|AE POIK]
%= Persone ZEOI= WL E advise LT QL) 0] ¢ YA S8 ZEA B4 CGLIBESAIE
AIES17] 90l Springg AYYS: ATt 9 ProxyFactoryBean9 proxyTargetClass ZEIHEIE T
true2 AYSIef. SN2 T= AEHOIZ AAS FYO= Aol HYOIXIP QAYE|o)~E FAHSIA] U=
22122 advisels IS8 JIE T2 MUY RUS AITHUUHOE Spring® FYUXOIX] oc.
o0l F2 AWS MoK R0l Yoiw ol Y 2Pl YFoEAL YTt )

Qi) Galo) ARITil Aol QIEmOIAS JIXID Aol HPIAIE CGLIBE AIBOlE 2ol UEYS
orct

QIT}.

COLBESAIE %A By 229 oty Zeag YYYe=H HSACH Spring® x7| ciol
HAS XS AYOP] AY MNP ofgZWAS MPUTH o o922 advicel RoIZ

DecoratorthglE @ QIT}.

COLIBZZ Al ARXOIZAIS L7|4I9IoRITt. OB of7jo A2lol & Giotx| ARgrso] 9t

X Final B&EE 28]20|=7} D5 QRN advised 5 T

X YAl Zej2ujAY CGLIB2 vto)ye) 7t @ stzjo|ct,

of

X ZZAE DK g2 A& 715 Orct.

COLBEZZAI9} S5 Z2AAOJo= K2 ASAQ) X10)7} T, Spring 1.0014 S5 Z2AIE Ao}
ZY w2t oS ojRe AlFo) WYl 5L o Fol Yo AT gt
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7.5.6. 'global’ advisor AI29}7]

o] B2y YgHE beanlSS HXe RE

AEFE 0|0l du(x) £ HEYe=H Yz
° o] BEZH9Ql ’‘global’ advisord 228 FII%

A
advisor=advisor@A9l FI7[= A0}, o]A
LRIt QT H=Heoi.

<bean id="proxy" class="org.springframework.aop .framework.ProxyFactoryBean">
<property name="target" ref="service"/>
<property name="interceptorNames">
<list>
<value>global*</value>
</list>
</property>
</bean>

<bean id="global_debug" class="org.springframework.aop.interceptor.Debuglnterceptor"/>
<bean id="global_performance" class="org.springframework.aop.interceptor.PerformanceMonitorInterceptor"/>

7.6. 18U =SA A

1o

Syo) PN YUG IR =
W bean¥Yol wep LRy X}

Ang s Yo,

2 MY YL YS SAIY ZEA YR TUNE wed)

=2 A
= w
4] bean§9o| AIRL ZU ZToIn Y LAY ==2A Fois

AAM 22, YEH, bean Y ZSAIS S0 Y4

<bean id="txProxyTemplate" abstract="true"
class="org.springframework . transaction.interceptor. TransactionProxyFactoryBean">
<property name="transactionManager" ref="transactionManager"/>
<property name="transactionAttributes">
<props>
<prop key="x">PROPAGATION_REQUIRED</prop>
</props>
</property>
</bean>

OJAE ALz QAHAL) A3 Fa QY. 2N HRE2 Yo gSXE 2EY. AYYE
e} Ye 24219 ZEAS YWY beanHANY ZSAIY UAIS EROLS A4 beanHoolct. Thate
X}7] X})‘KJQ] 3-\10] 73 A}.QE]X] 80}% 10]C},
<bean id="myService" parent="txProxyTemplate">
<property name="target">
<bean class="org.springframework.samples.MyServicelmpl!">
</bean>
</property>
</bean>

WY 1Y (propagation) AYH 2L FONY L2 YEUO2RE mZeHES QujRlols ol
g Jhsoltt.

Ma |m

<bean id="mySpecialService" parent="txProxyTemplate">
<property name="target">
<bean class="org.springframework.samples.MySpecialServicelmpl">
</bean>
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</property>
<property name="transactionAttributes">
<props>
<prop key="get*">PROPAGATION_REQUIRED, readOnly</prop>
<prop key="find=">PROPAGATION_REQUIRED, readOnly</prop>
<prop key="load*">PROPAGATION_REQUIRED, readOnly</prop>
<prop key="store*">PROPAGATION_REQUIRED</prop>
</props>
</property>
</bean>

A AFIN Pele 2 beanFAE YA MSIAXNEY abstract £H2 AFEOIA  abstractXN g
FAHezs ARG, A o2 AdENe=E A2HAY d Aol GIgACIt. ciEEFold
Y AE (AT bean factory= Ofd)e HEER2 2E 42 EC| V8] A2HALGHI0IG. Jo=
OJALE GAIo] FEIAXNY ALY FYol Y (B2) beanFYE 71X 0] JYYIF SH2E GAIYITHA
GAIL abstract£/dS true2 AYOHOFYE Of2 BIYHO) ofZejFo)d YY2EE AAXNC= OJAZ YA
QANAYADNY F0JT,

7.7. ProxyFactory=2 =23 o2 AOPEZEAIS AT}V,

SpringS AI2OIA Z2do2 AOPZEAIE AYo0tes AL Y. oA YA Spring loCOlIA
9]=491°] Spring AOPE AI20I=ARE 715017 Jicy.

Tig 9 YAEL OjLf) QIEIME} o119 advisor2 THA} AAIS 0t ZEAIQ) AIMS RojETh TiA
ol oJof PAY QUEIBo|AL AFSHOR T2 ARPY O,

ProxyFactory factory = new ProxyFactory(myBusinessinterfacelmpl);
factory.addInterceptor(myMethodinterceptor) ;

factory.addAdvisor (myAdvisor) ;

MyBusinessinterface tb = (MyBusinessinterface) factory.getProxy();

R A= org.springframework.aop.framework.ProxyFactory E]'Otlgl 7—}.17(1]% @’g‘ﬂ% Zojty, %Vd% 9
AMAY Y AL o o)A AHYS AU tiddo]l Sl WYNE ZEAY USHoIAE

AU et

A AEAEY advisor2 F7185 Q32 ProxyFactory? Y2 o) 2ASS
gAI0]  IntroductioninterceptionAroundAdvisorE F7I9ICIH  YAIS  FI1EQI  QIEH|0]
ZZ2AE op7|85 T},

T ProxyFactory©ll= G297 before advice® throw advice®t 22 TI2 adviceEIYS FII0I=S
5]820= HW20F YAE (AdvisedSupport2RE H&5H)7F ATt AdvisedSupports=  ProxyFactory <}
ProxyFactoryBean®2 %9 503222 0]|C},

Tip

.

“
oCZHYYTES ALBOIN AOPZZAl YHS SYOL= HS TR ofZ2z|o|dolA
HAe) AEolct. e Yol AYNY WXY AOPS AIROIA AHIREER RE MYS
TRt e FHICE
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7.8. advised X =X},

YAalol AOPZEAIE MY Oi= YA  org.springframework.aop. framework. Advised A EH| O] 2 &
AFZOIN DUSS ZIXUS ITh of AOPEEZAI} T2 OJECH CIEHO|AE TUVIID O o]
Agmojaz FYdEs Tt o] AHH oA THIY U2EE ZYIUT.

Advisor[] getAdvisors();

void addAdvice (Advice advice) throws AopConfigException;

void addAdvice(int pos, Advice advice)
throws AopConfigException;

void addAdvisor(Advisor advisor) throws AopConfigException;

void addAdvisor(int pos, Advisor advisor) throws AopConfigException;

int indexOf(Advisor advisor);

boolean removeAdvisor (Advisor advisor) throws AopConfigException;

void removeAdvisor(int index) throws AopConfigException;

boolean replaceAdvisor(Advisor a, Advisor b) throws AopConfigException;

boolean isFrozen();

getAdvisors() BI&EE 2E advisor, AEPYE EE factoryll F7IEs UAs ©E advice®IYS oM
advisorg QIAAOITH TIoF TGRI0) advisorg F7IRIS ©] AIYO) WIS = advisores GAlo] 3710t
4K 7t DZoJTt, oref alo] QISHE Y T2 adviceEIY S FII0ITH Spring2 OJAE AAIY trueE
UIRI0l= pointcutE 71X advisor® ZZRJT0ITE, A7 YGAIO] Methodinterceptors 7101 9]
A]@% k! 'ﬁ%}% advisor= %}/ng /\/\ethodlnterceptor:'—} 2= %Eﬂiﬂl U A= EH%E]E pointcut%
%}%U}% DefaultPointcutAdvisor 7} %’%O]C}.

addAdvisor)BI2E= 9 advisorg F71017] ol A8 =4 Q. AXIY pointcut? adviceE 7 X0t=
advisor=  ©®™  adviceYt  pointcut(introduction  °ofd)2t  AIR"ES: Q= YUYIN9]

DefaultPointcutAdvisor©] % Zo|t},

CJZE0] Q) i Z2A|I} ANEASW advisorHt QAEMEIE FIIOIHL NAHBI=HL 715010,
X AIPrE factory®2 TE TXNOl= ZEA]7L QUHHo)A YWAHS BHOFX] ¢8A0Z= AXNT
introduction advisor2 F7I0[HY N H0I=0] BIIs0itt. (YAIL o] 2XNE Iot7] Yl factory=

28 Aj2e Z2AZ A4 Yt)

AOPEZEAIE Advised AEH|O|A2 PHYOL 0] A 9] adviceE AP0t =AOH=9 TR K| o]Tt,

Advised advised = (Advised) myObject;

Advisor[J advisors = advised.getAdvisors() ;

int oldAdvisorCount = advisors.length;
System.out.println(oldAdvisorCount + " advisors");

// Add an advice like an interceptor without a pointcut

// Will match all proxied methods

// Can use for interceptors, before, after returning or throws advice
advised.addAdvice (new Debuglnterceptor());

// Add selective advice using a pointcut
advised.addAdvisor(new DefaultPointcutAdvisor (mySpecialPointcut, myAdvice));
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assertEquals("Added two advisors",
oldAdvisorCount + 2, advised.getAdvisors().length);

o712 vj2 Mot ARYo| YYAYA Quiie AEY YRIYS HHY adviceS HHOHs
20 WYUK (advisable) OFUA YMAZE FOITh OPRE oje LN U
S8Y5 ATt o2 SU, HAEON Ut BRSO Yol S TEUON Qojxe
ASYEILY T2 adviced YEIU EIAEICSE FIpoR=o| JHsop) S0l Uje
REOITHE A2 YR YASLZ AL (I SO, advices 2 UAE(IES SW, UL
o SMMS EAIOLI] Hol ClojEjdjo|ATl HeEop) SFEYEA AZop) ol

SQLaYol=A) BEe EJHE WRANA LS UAH.

gilo] ZSAIE AYoi= Yol ol EOIE. YA Advised isFrozenUEETL trueE  BIAOLL
FIY ANIE 89 adviceE WP%= oY AI=7} AopConfigkxceptions B2 BYj= F2ON frozen
Zehog AYYS AT advised AN HEHS RO AY S Y FLo) REoITt g U
2ot AEYEE Al ©E BSE AOOP] ol 0)e ollE £% advice WOl 27X
Qetiyl 2259 AxolE o1201] Yol Spring 1.1HAl AFRETE.

7.9. "autoproxy" 7l Ar295}7]

XISPIX] 28 ProxyFactoryBean®ltt AR} factory beang AM2OIA AOPZZA)Q YAINO A4S
AIU.

Spring2 £ ASH22 Y beanYAE ZFAILS U "autoproxy' beanFAE A0l A
O OIT}. 0|24 Springdll HEO|Y LEXTY of® beanF ) WHS IHSOP) Ok 'bean T AR}
TEE WHEHJAT.

°f 2N GULE A5 ZEA HRTEE AY°ke XML bean’d<utdHl RY S bean’dIE
AYUTE. oA YAOP) ASZEAE ol MYl TS Mololes  ojgolct  gale
ProxyFactoryBeane AT I} QY

NG 1) A T Yo QIct.

X WX HYZEY beand YAIOI?] {0 F=EOt= autoproxy YA A& 0}7].
X HEXo=z HEHI] 9 J1X7F Y= autoproxy A ERTL AL, autoproxy AL 22w

UIIE[T| O} &7doll <Joff ©]F o XT.

7.9.1. autoproxy bean¥9
org.springframework.aop.framework.autoproxyﬁﬁ9]“% C}%QI E.’é;&-‘l% autoproxy @’gﬂ% X']]%QC}
7.9.1.1. BeanNameAutoProxyCreator

BeanNameAutoProxyCreator= ©C|E23 ZANIEE= AUA=II=T}
AOPZEAIE AY/YOITY,

aa
2
ng
clc

beang o1 Xt=XNe=
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<bean class="org.springframework.aop.framework.autoproxy.BeanNameAutoProxyCreator">
<property name="beanNames"><value>jdk=*, only)dk</value></property>
<property name="interceptorNames">
<list>
<value>mylnterceptor</value>
</list>
</property>
</bean>

ProwFactoryBean®  AIROISZME ZEEEl advisore SO0 MUY AelS olfols  EiEl)
S2EBY interceptorNames ZTEHE|J} QTt HYH "QEYHE"E= advisortt ©IE adviceEtYo] =4

QutMo g Az ZEEAIE AI20l= AXY BeanNameAutoProxyCreatorS AI20l= ZLJF M& TS Ao
UBHoR TS HYS HEOR AU MFYS JCL oL TF M) HANQ EIYYS

91 AN "jdkMyBean" 2 "onlyJdk"X Y ©]§°] WS beanyA= WY F2E IR GYI
9 beand9oJT. AOPZEA|= BeanNameAutoProxyCreator®ll &0l XtzXe= YN0, L
advicee 2€ UWEH+= bean HEEAOITL. U advisor?t AFEETYU (Y CINIQIY QAEHIE R
pointcut2 TIE bean® ©Y=7 MEE0|T,

7.9.1.2. DefaultAdvisorAutoProxyCreator

=Y  AvUr™o|jn XS] YHE0r A ZEA] AYXI=  DefaultAdvisorAutoProxyCreator®]Tt. O] R E
autoproxy advisor9 beanJAUH E74 bean®lg§2 ZYY L Glo] WA Y 2EO0] XAHIL advisors
AsHez NEYIo|tt, oA TN AN YN BeanNameAutoProxyCreator XY FE9 Dn)E
N3 et

o 71Yg Ao RE TS EYICL

O o

o

Xl DefaultAdvisorAutoProxyCreator bean’Ele% %‘A] o}7].

X 24 ZEE HYAEY YULe 9 advisorGAIoi?]. QAEYAMEIL T2 advice?t °Fd advisor©)
TJojogl BITt OJRE HIIOII| IV, TH peanFJE Yo 21219 adviced NAHYYL X320}V
1% pointcut? E0JoFQt o}7] W2 &L Ojc},

DefaultAdvisorAutoProxyCreator= 21219 SIPN]S B ZHA) (AR A "businessObject1" 5
"businessObject2” <& Z&) & M&UIOIOFs advice?t PRAX 27) 9Jof 21219 advisor] Zd
pointcutE AIsX o2 FHIIAAHO|T),

OJHE W F9 advisor?l 2}2}9 BIX|Y2x HHO) ApsHe= N QUTh. U} ojEy3t advisor'f
pointcut®] BIXJY XY ool HIAELAE HZHA] Pt HAle ZEARF HX) QS AOIT.
bean’d <7} A2 BIXUA HHE Ao FIHETH 2RSS AU AsH2=2 ZSAIPE AT,

UYINQl XS ZEA|= un-advisedZJHE A7) OF BEXL 9EXQ Hg BIsOM U=EEs HYE
717}, o] ApplicationContext? getBean("businessObject1")& T&0h= AL THAF BIX|L A ZHA| 7}

AOPZEAIE WIZatZiolg, ("2 bean" EWUYPAL FTY W BoX|2 EJF o] o5&
NIZ3rct.)

<bean class="org.springframework.aop.framework.autoproxy .DefaultAdvisorAutoProxyCreator"/>

Spring Framework (2.0) 148



Spring AOP APls

<bean class="org.springframework.transaction.interceptor. TransactionAttributeSourceAdvisor">
<property name="transactioninterceptor" ref="transactionlnterceptor"/>
</bean>

<bean id="customAdvisor" class="com.mycompany.MyAdvisor"/>

<bean id="businessObject1" class="com.mycompany .BusinessObject1">
<!-- Properties omitted -->
</bean>

<bean id="businessObject2" class="com.mycompany.BusinessObject2"/>

DefaultAdvisorAutoProxyCreator= T2} GAI0] l\jn}% CIPNASEs 7_1,1X1]0]] %‘%EEE L adviceE E%U}
oty Uje sgolc URRE Foot PG YAS SH ZSA AFe mYol=R glo] A2
IRUA RS TP FKUS YTh QA o2 Sof AMFY AU wZoE FHY Ny
PYEY aspectMY F71HQ aspectE U G Y2AIZFUT

Mo aN

DefaultAdvisorAutoProxyCreator= ZE Y JHE A XIS AMIAC. (FYY A S AEol= AL
22 factoryY AdvisorAutoProxyCreatorsE 2% £7% advisor?l F710[12, GX Al 3]20}1,
S22 AYETt.) advisor= Ol A°] ygol=td gt [ES B Het
org.springframework.core.Ordered QIEjm|o|AE ‘_rlca%}-)l\- QTt, 4 AAINA A d
TransactionAttributeSourceAdvisor= A 7153 JEUS 7IRXT HYEEE= JHSKX] G=T.

7.9.1.3. AbstractAdvisorAutoProxyCreator
o| A DefaultAdvisorAutoProxyCreator) S L Eatel e advisor§ <) 7} ZYHY=2

DefaultAdvisorAutoProxyCreator< %%% 2o -l?-—f—?,]' A}%XPS‘QI% Xﬂ-To’—U]-% 7}%1\5‘0] glt—';}?,]' 75‘-?-0“ %’{‘J%
o] ZH2E oIfISeH2Yoto] YA X9 autoproxydIAIE AYES AT

7.9.2. YIEYIOIEI-X|Y XI5 ZEA] AIR0}7],
autoproxy? £Y0] =23t EIQ2 TU|EIY|OJE) 9ol TIROJXITt, 0] .NET ServicedComponents®l

SAIDH Z2IY RS YAVITE EBHY XMLUIA MEAIE ARGORs ThAl) SHmMY ele o2
IYg MYIAE I0 ML 223 S4UY |AYCE

c

o] A% YAl UIHYoJEt &£4&8 OJYdt=  advisor2d =EYLE  DefaultAdvisorAutoProxyCreator=
A1t o] HIEYY|olEl= autoproxyd ZeHE AHIEY = X advisorY pointcutR224 FXIE22
YA| BT,

O]Z1L  DefaultAdvisorAutoProxyCreatord EY%F ZLO|Tt.  OFX|gt 37 X9 BHE YUl
(YIEITolEr-Q1A) BEE= AOPZYIYYZ XN 7t ofd advisorl ZZE pointcuttioll QTt.)
JPetStore’YZ WEZZHOIM 9 /attributesHIHES = SH-XNY XISZEAY AIRE BOET, o] P2
TransactionProxyFactoryBeanS A2 Y L= QITI. WEUY|OJEL-QIA] pointcut® AFE0]7] W2 UYTHA
BAUA NS EaMMNe 442 BYOle Qe FEOCL  bean§os

/WEB-INF/declarativeServices.xmY] T+29] IEE ZITIQITEH OJ]RL UYINO|L] JPetStoreBIolA A= s
OIC]'
Q)T},

<bean class="org.springframework.aop.framework.autoproxy .DefaultAdvisorAutoProxyCreator"/>

<bean class="org.springframework.transaction.interceptor. TransactionAttributeSourceAdvisor">
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<property name="transactionInterceptor" ref="transactionlnterceptor"/>
</bean>

<bean id="transactionlnterceptor"
class="org.springframework . transaction.interceptor. Transactionlnterceptor">
<property name="transactionManager" ref="transactionManager"/>
<property name="transactionAttributeSource">
<bean class="org.springframework.transaction.interceptor.AttributesTransactionAttributeSource">
<property name="attributes" ref="attributes"/>
</bean>
</property>
</bean>

<bean id="attributes" class="org.springframework.metadata.commons.CommonsAttributes"/>

DefaultAdvisorAutoProxyCreator bean’é!gl(Ol%% YUSEX] QITt. Yot o]RE AYeiEs ;’lct)é ol
ojZzeAo)d HYAEY =ZE NAEY pointcute ZIHEAHOIY. ©°] FL "autoProxyCreator"2}:2
B2= DefaultAdvisorAutoProxyCreator bean™@ = ©OJE20] ZQUIX] QUX|UH(Oo|HE Aeskd$x QIT}))
AR ojBepjold  HYASY  RE  HFG  pointcut®  HESROITL o 3
TransactionAttributeSourceAdvisor&fY 9 "transactionAdvisor" beangd9= IS4 ERME Y2
QU= YAEo|  XNLUHo|Tt  TransactionAttributeSourceAdvisors AR JENS )
TransactionInterceptor®©l S ES A= autowiring2 S0 o|AES o ZorCt,
AttributesTransactionAttributeSourceE org.springframework.metadata.Attributes(ﬂaﬁﬂo]igl —7‘*@%01] Q]_JSI?JC}
O] ZXIOfO) A "attributes" beanl £YYLE A7) {0 Jakarta Commons Attributes APl AF80t=
2E UERTITE (h=2FHo]d 2= Commons Attributes HAIEA S ALR0I0] HuQE|ojofut ict.)

JPetStorer = ojZ2|F|o]H Y /annotation“|H E 2] = JDK 1.5+ annotation©] g =
Iz ZZ2 Al (auto-proxying) S 9% FAIRH ANIE ZYDICH © 2 MYLE bean®l annotationS
29017] P Z2AE XA OlZOUYE Spring Transactional annotation® Az UXIE 7hs0H
OFCY.

<bean class="org.springframework.aop .framework.autoproxy .DefaultAdvisorAutoProxyCreator"/>

<bean class="org.springframework.transaction.interceptor. TransactionAttributeSourceAdvisor">
<property name="transactionInterceptor" ref="transactionlnterceptor"/>
</bean>

<bean id="transactionInterceptor"
class="org.springframework . transaction.interceptor. Transactionlnterceptor">
<property name="transactionManager" ref="transactionManager"/>
<property name="transactionAttributeSource">
<bean class="org.springframework.transaction.annotation. AnnotationTransactionAttributeSource"/>
</property>
</bean>

0]719) H9)E Transactioninterceptore 1AL OfZ2|H|0)H 9 EPMMH QLPAIRNFAYRN =2 AHNA XY
JTA, =& Hibernate, JDO, JDBC)OI YAIE ZAoI7] TRl ©] YA oW =ZFEA] Y=
PIatformTransactionl\/\anager75—',‘ 9joj) 9 & ?JC]' .

<bean id="transactionManager"
class="org.springframework . transaction. jta. JtaTransactionManager"/>

. Tip

e
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TRIUG RTUTHY OO UK XMLYOIE Aol
=g AEHeE ESYoh:
g =e= oK YA

SpringtilA EHMH 2E =2
YLt gAe AOPE XFXNoZ XY
Y 29 .NET ServicedComponents® 2

o YL WYILSOITE. AIGRPYS £40) JJote] RAISEEHS oL JhsolTh. YAlo] g
Age o @t Yo

R YAIO ALRAF A £4 YA,

X S22 YA AIRXIYY £/49 =AY 9ol XY= pointcutE ZY0t= LY adviceE
71X advisorZAIot7]. G AIEAL A1 £4ES 7ML FA pointcuts 79 FA= EXNOIE
adviceE AI20I=A0] 758X = ZEY.

2}2}19] advisedZ2T20) FYUTI7] P 23Tt advisor(IS EY mixin) L 71501, IUEL AZE,
beanJALR T Z2EEYXNY Ao JAE LRIt AT g S F°IN AT Spring HIAE
FEZREY ockMixin 27l (introduction) QAEAE = OJ7]A BOoX|= HAXNY 2E mixindl £4-XY
pointcut®] ZYEO] AI8HE= O] TFSOICh. f2= AU ZSHEIE ARSI HYE EZTXQ

DefaultPointcutAdvisors AH2TICF.

<bean id="lockMixin" class="org.springframework.aop.LockMixin"
scope="prototype"/>

<bean id="lockableAdvisor" class="org.springframework.aop.support.DefaultPointcutAdvisor"
scope="prototype">
<property name="pointcut" ref="myAttributeAwarePointcut"/>
<property name="advice" ref="lockMixin"/>
</bean>

—n

<bean id="anyBean" class="anyclass" ...

oroF &4 Q4] pointcut®] anyBean®lYt TIE2 beany Y ojWdt HAEL} HESHTHH mixing
HEHAOIY.  lockMixin®  lockableAdvisore  Z2EE[QYOITI=A0  FYDEf.  myAttributeAwarePointcut
pointcut2 7HEXQ) advisedZNE ATt AEHE FXITIX] QY= AXNY A2 FYIJt 5 Qo).

7.10. TargetSources AI20}7]

SpringE  org.springframework.aop. TargetSource A EJH| O] AUJOJ|A] B = TargetSourced HEE
MNZQUCE. °] AYHOJ2E joinpointE FATL= "THY A (target object)"E ¥IA0H= MYS 71
TargetSource‘??‘j% AOPZEAI7} A BEE TUF = AIYUIY ey A2H2AE QYT

Spring AOPE Al20t= 7ieXl= W7l TargetSourcesE X|FYXCe=2 XJot W It QITt. OIX|Ut o]RHL
29, A &g 28I HUE FJuY UYgsS AYtle JEH YYes ANIoUAY. dE U E9
TargetSources= QA2Y2E Heo7] {9 23 A0 ZJ219) 2&3 9% G Uiy QA2T2AE

wrees 9lck.

9ro] YAIo| TargetSource PAIOHK] QETie CIBE PWBL =Y ANES EYOR=Ho| AFBIY.
Ze Tiare (o) IO RAR) 242te B giof yraEc).

Spring®ll Ao MIHe BEZHQA Uy 22

U
K
A
|
a
kl
10}
>
ie)
|
>
e
Mo
2
o
>
>
ofo
e
>

]
clr
XA
K1
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YX}
Tip

AGR NP Y A2E AISRW YUY ThYS HIE beanPOART ZREEYol I
@esl gexold. oS 27HY Springol AI2E WY UAUAS YRS

o T

7.10.1. G 20 YA} A

org.springframework.aop . target.HotSwappableTargetSource = O]Z1o) TRt FEE [XIOI7] Y BEXE
010k S9F RAIH 7] Yot AOPESAIY TiAIS o1R0})] Yol EAQIc,

- O o

EH’EJ AA9) Eﬂjg% LﬂgU}% 31% é*] %%F D])SC}. HotSwappableTargetSource™ AT =0
QIX oI} (threadsafe) .

([lo]

galL G2 XY HotSwappableTargetSource? swapOUIAEE S0l TS €T3 QT

HotSwappableTargetSource swapper =
(HotSwappableTargetSource) beanFactory.getBean("swapper");
Object oldTarget = swapper.swap(newTarget);

I XMLYYE TISHY 25 U,

1

<bean id="initialTarget" class="mycompany.OldTarget"/>

<bean id="swapper" class="org.springframework.aop.target.HotSwappableTargetSource">
<constructor-arg ref="initialTarget"/>

</bean>

<bean id="swappable" class="org.springframework.aop .framework.ProxyFactoryBean">
<property name="targetSource" ref="swapper"/>

</bean>

A swap() 2E 2 2715 bean? WS YFUT. 2 bean®l T JEE FAI0I= SECIUES
WP AAOIR RYAROIN Y M2 Tl FA =geziolot.

U]% O] 01]7(1]% 01111@ advice% _35_7]-0})(] CSJ—T'— TargetSource% /\}%UUI ‘?‘l(?,} advice% 2157}%} %!37}

AP, B AU TargetSource= YY) adviceE2 ZY0I0] A5 QY.

7.10.2. 29 g 22

EY o 225 AROIERS YOl QAYAY Fo| Uit vEE BY NI AKEA He

]

gAez2 FRE s BI/JEI R R (stateless) MM EJBLF FARE 2221y 293 R3Ot

SpringZY% SLSBEY At°]9) ARFAFQA XOo|FPL Spring2FS AW POJOCI= HEEHF AChe
ZA0IT}. THIH SpringS AIE0h= A2 o] AUY|ATL B-FSXHQ YyYYleg NEHS QT

Spring2 Y% YA 23 FUEBE AN|IZ0t= Jakarta Commons Pool 1.38 99t EYOF XYL
Ngorcr, gale o] I8 /\T%UVI ol oiZglFo)ld  ZW2EHAY  commons-pool. jarzf o)
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Z) Q vl 0|t} ojRe =]

3 APIS X 4017 10
org.springframework. aop . target. AbstractPoolingTargetSource2] O Z2P2E F U= O] 7150l

(S

ME M oRfolN RojzIct

<bean id="businessObjectTarget" class="com.mycompany.MyBusinessObject"
scope="prototype">
. properties omitted

</bean>

<bean id="poolTargetSource" class="org.springframework.aop.target. CommonsPoolTargetSource">
<property name="targetBeanName" value="businessObjectTarget"/>
<property name="maxSize" value="25"/>

</bean>

<bean id="businessObject" class="org.springframework.aop.framework.ProxyFactoryBean">
<property name="targetSource" ref="poolTargetSource"/>
<property name="
</bean>

interceptorNames" value="mylnterceptor"/>

MY ThHA ZWAIQ) "businessObjectTarget"0] Z2EE}QIO] H0jofut JITh= Fof FOJoje}, ojHL
PoolingTargetSource 7 Z°] QUM Z9 FIIE T YHY A2 QA2YH2AE AYOI=AE 23l
O]9 ZZmE|o)| TiQF HEE O AIR0}7] YTt AbstractPoolingTargetSource 2t AT ORI H2AE Tt
JavaDocE E2}. maxSize= 717 7|2A0|12 BAUEY] 9o Y 259

°] < "mylnterceptor"s ¥ loCUY2EY AL LI} = AHIHY 0JFoIT}. ojAE
ALL617] 9ol OIEIMEIS YAJSt TR It QT UIOF YAlo] Q@& ZYULS Qotn T2 advicet YOIA]

A=Y interceptorNames Z2fHEIZE NHE AYOIX] Yet,

g2

27l (introduction) & SOl 29 A7 Y 3719 ook JL = =YY=
org.springframework.aop.target. PoolingConﬁg?,]Eiﬁﬂoli% ‘?‘l@ O',‘le %%% 7HX1]E %U:‘QU = % 7}'“’6}71]
OL=RAY Spring2 AHOF=AS T5OITh. YL o1AMY advisorS BAIY LRI} 930,

T AT o E

<bean id="poolConfigAdvisor" class="org.springframework.beans.factory.config.MethodlnvokingFactoryBean">
<property name="targetObject" ref="poolTargetSource"/>
<property name="targetMethod" value="getPoolingConfigMixin"/>

</bean>
o] advisor= AbstractPoolingTargetSource= 29 Ha|ot Y A== keX=-o] 1) L}of7}
MethodInvokingFactoryBean<) A2 5}0] AdS 5 UTH. o] advisor9) O]E(997]

"poolConfigAdvisor") 2 ZYH NE =YY= ProxyFactoryBeant QEAE 0|29 2|AEO] HH
o)t
oJc}t,

PoolingConfig conf = (PoolingConfig) beanFactory.getBean("businessObject");
System.out.printin("Max pool size is " + conf.getMaxSize());

Note

23 Y|YENS X (stateless) AIYI2 ZH= XU MRS ofyct fejx 0]30] YRR
UIAJEl R Al (stateless)  Z4H|7} 2EXo=z A co) obmoln  QAEA ZYL 1Yol
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WAPTIY ZAHT}E SeRHY TBE HYo) YROIT UK

A | =

(e

A
FY A0 EY LS ASZEESHYS A0 AL IS0, o autoproxygXto Qo AI8ES: Ae
TargetSources YL 750},

7.10.3. Z2E EQ] THA} AA

'ZREEQ" Oy AA5 AYOe AL EY TargetSource® RAPITL 0 Z9 Y =g
Argar RE ASTIOIN YHYBROIT BIE 2L NS YYoks vIgol RS VMUPINE
sXYETE M2e AH(oCAZYS WSOE)E R vIgLS FH ool Johh gae
BSFL olRglol o HIYS Ao Qe oIct.

oIS o7 Yo YL THSAY NN RO pooiTargetsource YA WHTS ATH (L Fop
o17) gioh ol2g WPHCL.)

<bean id="prototypeTargetSource" class="org.springframework.aop.target.PrototypeTargetSource">
<property name="targetBeanName" ref="businessObjectTarget"/>
</bean>

o719 RZ) ojyo] =ZeimE|(Th4t Y19 o]2)7F Y. ASL UPHQ YYLS Ao o17] YTt
TargetSource7USW AI2EHATY. ZY W 222 AIB0I= AXNY WA beanl Z=EEFEY
bean’J<4 7} =ojo}vl QlTy,

7.10.4. ThreadLocal T4} &2

Threadlocal Ty £2E WOF GAlo] Solet 27to| ay(R=oieNg ¢of YY=7] A A
4ot {FEOIY. Threadlocal® g 2= I At@dS FYOMI N0 919t IDKE A<
7]%% Kﬂ";—'?}c}. ThreadLocaITargetSource% 11'%*6}% 31‘% C}% tﬂ}g AAE k! %“%E]% A3 AHY
DI-CI-
1= .

<bean id="threadlocalTargetSource" class="org.springframework.aop.target.ThreadLocalTargetSource">
<property name="targetBeanName" value="businessObjectTarget"/>
</bean>

Note

ThreadlLocals® YE|-2AY =9 HE|-ZHAZ2Y FFU IRES YYOHP AIROIX] YAUL8T
Cgor 2A(AMAC R YR s 22 ZI)E YYARIT. oiyes RY HE S22
threadlocal2 ZXol= AL ANY HEYOIY Of2 ThreadlLocalXiNI(2E ejuZHAaes
Meoin)E AR AFPYXHORE AROIX] YUt T s AYs=s 90 2H XY
ool Qgotn AYOIK] = HE(FXI= ThreadlLocal.set(null)©l TPt @=L 1T
ZOOITE ) QAAAL} 7]QJofiofut iTt, AYTIX] Q=L A7 He PYYUE oot AYE
op7] Wj2o) ©] ¢ I YT Spring® ThreadlLocalXIPL GAIE ol °JAE o2
GE 499 A=Y FEGIC] ThreadlLocalsE AFE 1] PEE OOt OIT.

7.11. M2 Advice EIYE 9 5}7]

1
lo
il
>
oo
i)
clr
okt
)

Spring AOP= 77150171 9o YARJIEJTE. A8YE FA2 Dol W¥
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S0 XNYH= YYY adviceEiYol FIMHe=2 QAEYA/ME around advice, before, throw
advice28]11 after returning adviceES X|¥0t= 0] I} 0T},

org.springframework.aop.framework.adapterﬁﬂ9]7(]% o) =YY 3 HPGLol F71=7] YT AFRXF XY
adviceEIYJS 9% XIS Y 8%f=  SPIEHZIXIOITE.  ARBAT A1 AdviceBIYS  AISI2

org.aopalliance.aop.AdviceF-H2 QIEH|o|AE FHONOFTF TIth= ZOJT,

G c\.lb}% JLE HHA org.springframework.aop.frameworkadapterr’-ﬂ7]7(]9] JavaDocE FZ=0}2},

7.12. FI18Q XY

Spring AOPY FY TYdl JXIE AN SpringZ oHZFH o] S F=EOIE).

x
c

X JPetStore9 T ZE MY HMAXNQA EHH 2l T TransactionProxyFactoryBean® Al2S

23T

X JPetStore9 /attributes TS = £4-AF HAXNQ EHMNE A9 A S MYIIT].
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Chapter 8. Testing

8.1. &7

Springg 2 TAY SZE0] JfUA A[O] DR 0] He HAE

i

A} 2}otTY

4

o] e gAso| pAY LRo|Th MAY AZEQIO PoolN HAE ANs Eolee o H
WOIZ YoMt AUople loCHYS) AfiEo] Tl BIAES S0 JtRes Ye gt Tkl FyFohm
YYHO L SpringTHYHZIL S EIAE PoIA HZoLs Pt ojSo) YFort,

8.2. T HZ2Y

AEY JY(Dependency Injection)® FE ©lYs & olHe YU FEIF WEHY J2EE HLFYol
ujol 2iEjojuol @ QExojeks oot YAl ojZejFo|dg POt POJOE Spring S ofwRl
SE EOIY GOl newdUR AYS ARO0] IO XVIkd AMESS 71X, JUnit EIREGNA
BAE JRSOfofgt Gith YAS YA REEZ SYNoE HAEO] Yol IM(mock) ZHS T
e G HAE H2Y 7YES A8 = A W GOl Springg S FERHA FFYLS

WECH, YA FSIIYY Fulol djojojoiy PmUEopt HAYS FY g olFECle AME

AAg oIk dE SO, YA T HAE F0| HAAYE TojE0] F2Y RGO, DAO
AETO)AES stub 2L mock YOZH AB|A AZ ANSS HAEY £ g ook

DY T HASE @A) wel AW Holch, Yoy, ojZeFold Ay, TojElvlolA, ORM
S Mool Y AYAl OPERET ofpUT gl wiRolch wety MY U9 HASE Yo
MAINS =013 oIk oA A= YAl SpringZIule) ofZejAo|Mol ARl Tl HAES
ROl woFL BAY HIA| 0] 2R WROIX) giche Holch,

o

8.3. 8¢ H2Y

T, YA ojBFAIolM AfBio) THYE BIXIT} QY FAPY S AlAgo) Thor ARl 9ol glo]
PY SY HAYS AYY 4 Y- AL U ROl ojUe ©gH TS HAEEZ 5o
@30)ct,

X
S
@
g)
ot
(jo
o
)
<
W

S AIgY Hlojg F2. ojAe HUY SQLEOIY Hibernate XMLYZ =Y
MY 2 ASS mYUAOIT,

Spring2 &Y EBHIZ2EE o RN 2 XIS NI, AR SH2 XYL Springblf 2 20|
E%}E]O'l o= spring-mock. jar U %8 9 %Eﬂii Q%?}C} o] ZfojBa gy %eﬂi%% Cactus%}
Lo =PE ALGY AL oI HAY T ThNTY WS Yct.

. Note
“a
o 9 LTIX|AN AZH testI2W 29 RERL JUnitSALS XU,

org.springframework . test oy 7)1 XK= OH%E]WOV& A4y O g BiX|E %}%’% SIPNLeI | 913}% &2 NS
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Spring ZEIOIYE ALGOK: S¢ HIAYS 9of IKYE +HIYAE HFYUTH. 1Y HAESS T
S0 b= glo] Junit-d X9 IDE WOl =--O|A HAYE 5= QT 2AS2 UH H2ERT:E =7
AYHARY, Cacus HIEE T OZHo)d AY bBizZao) EXQ I H2AERTGE AW WIE
AoJT.

o] WA T F4f SeAL THSO IS S AIBUT:

X Spring loCZEHIP|Y= HIZE o] =Y 2i0) 74 TITt.

X H2AE A XA &Y Y.

R 5% H2agol Mo =AYy e,

R H2YS 9ol 8 45H A2Y2 W,

200449 Yojg UL F9 |nterface21? TIE Z=2HELSL o)yt FI2YA9 Loty f8YUS
Rojgict. 71500 YOINO| YK SRV PLSS MOV ATHUES Ofxf.

8.3.1. Y 2E =)< Y

org.springframework . test EH;'IX]h Spring 915'")\ 9 2 E%!J—r E%\, ?_,'IE—ﬂAE—l 7“%‘% X’”%?J'C}.
SRS VIS F20MY, Loy viof galo] 2z &' olN Yot YT, AFH AIZES 0|57t

2017 WRoITh -0 Spring 2 AH|S U STIL0] OfL|2} Spring EIOIUo) o) A 7|ots)e
MRG0 3 A2 E|2fo) AlZto] 2e)r) whgolct. Ag Sof, 50100719 Hibernate U1F TUSS
bR EREEs A9 WHMASS 2oolsdl 10-20% Y 288D, RE W U9 gas
YU RE PN U9l HIAE AojAv M EAERCH o £ St e B AN YAE
xefopl g 2olct.

o] 0]1}'?% %}%}6}7] —?-IUH, AbstractDependencylnjectionSpringContextTestsT= ?,']E—.“—E%QI ‘?‘]X]% )(1]_-(_)_'6}7]
{0l o1 —;.}ﬂ-]ﬁ%ol ?JEA] ‘?‘@UHO} UT% abstract protected U'“—}-\-E% 7P§JC}.

protected abstract String[] getConfiglocations();
Q2o ojZeFo|Ne AFOLI| ol AIREE XMLAE CIEjTojere] Xjg) $jA]-Til

?_
SPYATAQI-Z IIXE UIALS AZOIOFY TITE OJAL webmOltt TFE BIA] AFY FAHE MF
g UHY O Lo},

OZes, 9y 2cou, ABASE o) gAE AOAZ Sof MAIRE ZHolch JeA, AY vge
SR QWD WS 0|2 HlAE AYe BT wiE ol

HIAETL Y ARE NANZOIos YUY = ¢, —CIE S°, ¥ J9Y =2 =201 d AA Y
HEIE £ S22 QUo-- S=YZ QPO & wj, JAl AbstractDependencylnjectionSpringContextTests
o Ut seirty) VIAEE LB & YTh. OJRL TS HAE Aojrg AYop| Fo| MY
gzeoln ojZeFlo|d HHAEE XY gt

-

8.3.2. HIAE 7|59 9=4 A9

AbstractDependencylnjectionSpringContextTests(9} U}%%Eﬂi%)ﬂ %}A]g] O']%E];'”OV‘:‘ ?jE—.“QE% EE%}
o, 2RSS JYNe=z G H2E Zas9 A2HASE MY FY2 8% 4-ZY &

guol OfoF ¥ Ye A2HA  WiSEW 0] UKol HEHSS Fole %om.
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Testing

AbstractDependencylnjectionSpringContextTestss=  getConfiglLocations() YHAEoA  Vied AN odsY
HIEOIA YRS HASS AFSO2 YIAAIY ol

MU Y 7159 ATV oINS WAL Tite=UIQ XIS WoLI) IOt GO Y2 2L Yol
HibernateTiteDao ZEHEE 7MX= AIYUBIRE YUOIRX. s O3 JYRFE H2ES= &Y
HAES ApyoLY Yotct

X Spring A7 : OJEHIY, HibernateTitleDao®ll TTH LEAO] JYot EAOIE=7}. .7

X Hibernate®d =Y A7Y : OJEHY =ZEA°l JYoP PYPHR ol uig =2 ZYYoM
RETIET1.?

X HibernateTitleDao< i&' : Ol%Eﬂ?ﬂ 0] geﬂiﬂ' 01]’80}%317(1%‘ #@3%7}7

test2e2 AHS RAL (2L 4N HFS BAOIT)

public class HibernateTitleDaoTests extends AbstractDependencylnjectionSpringContextTests {

// this instance will be (automatically) dependency injected
private HibernateTitleDao titleDao;

// a setter method to enable DI of the "titleDao’ instance variable
public void setTitleDao(HibernateTitleDao titleDao) {

this.titleDao = titleDao;
}

public void testlLoadTitle() throws Exception {
Title title = this.titleDao.loadTitle(new Long(10));
assertNotNull (title) ;

// specifies the Spring configuration to load for this fixture
protected String[] getConfiglLocations() {
return new String[] { "classpath:com/foo/daos.xml" };

}

getConfiglocations)UIAE0] 9ol FXHE= BXN0 njd ( 'Classpath:com/foo/daos.xml')8 texid
20|},

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

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

<beans>

<!-- this bean will be injected into the HibernateTitleDaoTests class -->

<bean id="titleDao" class="com/foo/dao/hibernate/HibernateTitleDao">
<property name="sessionFactory" ref="sessionFactory"/>

</bean>

<bean id="sessionFactory" class="org.springframework.orm.hibernate3.LocalSessionFactoryBean">
<!-- dependencies elided for clarity -—>

</bean>

</beans>
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AbstractDependencylnjectionSpringContextTestss=  EFYOl 99t  autowireE A2 (autowiring®ll T3t
L= Section 3.3.6, “Autowiring YX}” oA B2}). A Ut YAIo] ZAUJH EIQJO ¥
HOIS S ofapl JlNTY, YAS SHU WSS Aol of Y2YAS AIBY ¢ HolTh oY Z2,
GAIS &Y applicationContext AT HPE ALY = Q1O U] getBean() S AR 010] YUlsHH STt

5 9 Aol

glop Yalol Yalo EAE Fojasol XHRY EY UYL YOI YeTHY, AT setterSS
MITIX] Uet, org.springframework . test j 71X 9 %E}]i Tx9 I A9, AbstractSpringContextTestsS
oot QITh o] ZI AL TR Spring UYAESS ZEOLI) Jofj WY YIR2ETS JXD Qo

w 1 =2

HIAE 7)59) ofE Y YT FYOIR et

8.3.3. EAY &=l

AR GlolEjdjojA0) FIol EASO) Qo) 9 JIK] YLK PHIFE TojEujo)A Ao EjAE T}
qore PATHe FoITh. MKl Yol L UOEHojAS AIRY Wolw, Afefjuivts oo
HAESO) gYS MK Bech = HolE YY, £¥ 5 WS SHSS SN 9RojA
o)ZoIXIHUY Y5Y 4 YUS HoI°h.

o2 T ukaE

org.springframework . test. AbstractTransactionalDataSourceSpringContextTests 2% Z2(& 2 oy 228 s
ojger WRE FHAZIZ] foN EATT. VI2He=, o] ZUASZ WY H2E Fo0)2E ol
SAMYS YYoIn SUIT YUS UTOP) SWMMO) ERE YAY & Ut REE 27|Y ofY
9ot olof galo] EMHNoR ZNE NS YUY EHAE Yoy THUTH, 2 AXSL
D59 MM Y| ulet e8f=H A Aol

AbstractTransactionalSpringContextTests 01%3]91]0]13 ?LIE;"&E ioll gojd PlatformTransactionManager v]oj|
o)zoict, EfJol 9of AF o2 RojF7) Yo ojg e FLY 20| opct.

%E’Jﬁgi girle o1 %Eﬂi?,l AbstractTransactionalDataSourceSpringContextTestsS }8—)—‘,\—%} Ao|tt, o]RL
S DataSource ¥l 7JLJ--O|A HA| o} 0|0l JAYT. -7t AP Uio TSAOHOFTH 2T, oj AL
WYY WYS Yo} REY JbcTemplate YATAZ HHOID, MY HOJ2S9 WSS Ao
Wl WAESS AFUC. (SWMM¥S JRHes gUHs IS Jloolel uoly 230

QAHOP7] WZolt.)

UIO}F TAJO] E=HXIMO] HUIEV)E YOITHY --T2X|UF o2 S0 U THAJO] U|O|EjH]|0) A0
g 2

o
Lo}
s}

golEE YA SWY H2EES Yoy o RO gL
AbstractTransactionaISpringContextTestsE-LT"-E1 Lo setComplete() tats 25 5= Q. ojAL =Y

cjAlo) EaWMHO] AU EE o Holct,

L HIAE FojAT BYT] Mo ERMEAE FEAIIE AEI0 715°] JETY, endTransaction() HEEE
TEOIH JY. oA VIBHLeR EJMES SYATIY, 22X OJHIY setComplete() 7F ZTEHUZS
ToE AUARIG. o 715 U Yol OlEHY, ¥ FE& EWMH T JIHFOAN AEH
Hibernate U1EE XS Zo], AZO] ol Yoy NS SAS HAESILX & o F801H,
35, lazy 29 9= Ul H2YS SHAY LASEY; WY GAUO] endTransaction() & ZEJITHY,
AL Junit HIAE SEE S0 UIY SUIE A2 43Y & AS AoIH.

O|H3t HIAE XY SHASE oYY giojgyo)2ae} &7 SEOt:s AL= HAEHQACT.

8.3.4. AR Y=

gAlo] AbstractTransactionalDataSourceSpringContextTests 22 E 11—.”8%’“41, giae ug9 protected

Spring Framework (2.0) 159



Testing

A2Y2 Yo FYRYHO|,

Xl applicationContext (ConfigurabIeAppIicationContext): AbstractDependencylnjectionSpringContextTests =%F
ASUYT AR ¥ Qe FUOPIY FTHoe AYAE AHE HAsP @ ojNg
AL OFet.

Xl jdbcTemplate: AbstractTransactionalDataSourceSpringContextTests 28 A&sgoitt Mg I—Z.}QJUDI Sl
Mg ¢ u RGOl olg S0, YAO) AN YYOIN, %S ORM 2 A0l Mol
ojZeFljo|d Beo Tjot gAY o)m/oj$o), I TlojEjr} dlojEiblo| o YEfEXE FZo}]
Yol WO & AL HOITE. (Spring2 2 FUT} Y EWMY YN AYPE AL vEY
Zolct) gAle ojzio] gul=d AEH7] 9o, ORM $°) 1219 WSS flusholes 2xY
4ot Q& Aot 92 S99, Hibernate Session AEIHO)29] fiysh() HIREE AFBOHA] YOI,

55 QU Y HAEE o) WS HAESON AIHE WU K8 YSS

ojZFo|N-2 Y A9 22 AIY ROl

o

NS of

clr

8.3.5. 9|

Spring BiZ&o] ZYH PetClinic YE OEZHOIME °JYT H2E MY IH2SY AR
MYONFTL (Spring 1.1.5 014 BIA). IR LY HAE 7)5AbstractClinicTests®ll ZYHAD, LN
HWHEL offolN Bol= H2olY.

public abstract class AbstractClinicTests
extends AbstractTransactionalDataSourceSpringContextTests {

protected Clinic clinic;

public void setClinic(Clinic clinic) {
this. clinic = clinic;

}

public void testGetVets() {

Collection vets = this.clinic.getVets();

assertEquals(’JDBC query must show the same number of vets’,
jdbcTemplate. queryForlnt("SELECT COUNT(0) FROM VETS’),
vets.size());

Vet vl = (Vet) EntityUtils.getByld(vets, Vet.class, 2);

assertEquals(‘Leary’, v1.getlLastName());

assertEquals(1, v1.getNrOfSpecialties());

assertEquals(‘radiology’, ((Specialty) v1.getSpecialties().get(0)).getName());

Vet v2 = (Vet) EntityUtils.getByld(vets, Vet.class, 3);

assertEquals(’Douglas’, v2.getlLastName());

assertEquals(2, v2.getNrOfSpecialties());

assertEquals(’dentistry”, ((Specialty) v2.getSpecialties().get(0)).getName());

assertEquals(‘surgery’, ((Specialty) v2.getSpecialties().get(1)).getName());

X ©] gAE Aojaxs o)7L o|=X Aro) 3 ER A KO

A=V N}
“ o
org.springframework . AbstractTransactionalDataSourceSpringContextTests S &Y}

=~

oM

o

X clinic ?Jé‘f«ji \,—}v\—“Eﬂig%l O']%EHHOV& 7—',”‘1]“% setClinic(..) U'“—}-\—E% %Uﬂ g]_islg lg‘o:loﬂ 95y
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MY

X testGetVets() HIAEE= HI2EH OJZTF|o] =9 ZBIE A2 US07] ¥ jdbcTemplate YTE
AIZOE YYS WOIETH o3 G ZYY HAESS JKSOpP) ofn MUY HAE Glojeo

it SJEYS FOTH. g =9, YA HRESZS FUOKA Fx Hojgy|oj2o 2I1KQ
rowss FIg 5 A

X YojEHo]~E Al2Ok= W2 &Y HAEESAY, AvstractClinicTests OIA9 HXEES TIRRL
BIAE Foj2E0] APST] A Glojgy|ojA Uioj o]o] EX|Ols HAYO] T|oJEB)o)2 o)) OJEJIC,
Y, G =9 GUY HAE FHojAE YoM --2&, oYY EJFM  UWolA--
dlojgyoj20) Jeols A HHY S= A,

N|Z9tct.--JDBC, Hibernate, Toplink, 222

gae  9NSS Vg0l 9ok ojze

PetClinic 9Z=A°1dE 471X Hlolg F2 ZI&es
Ofm}X] OJB. JHAN AbstractClinicTests =
AbstractDependencyInjectionSpringContextTestsg' o= ‘]9, protected abstract HAEE FUSI= OIY
Zejas0) et ci=c

llo

('l“._

9E £9, PetClinic EI2E9 Hibernate 7L tIE9 HAEE ZYTITH,
public class HibernateClinicTests extends AbstractClinicTests {

protected String[] getConfiglocations() {
return new String[] {
' /org/springframework/samples/petclinic/hibernate/applicationContext-hibernate . xml’
};
}
1

PetClinicZ Oi-¢ IRt ojZ270)/d0)7] W20, T ofY9 Spring A7 udTto] EXRIY. 28, BY
ST olSPodse YUH2=E Spring 23S A% 9 mids= 2E Ao,

Hotg) Zef2olN PO Ty, HY YKNSS RE ojZeFojN-So SY HAEES A YVEC)
Woja  ZehxolN  FF VYT oA T REY --AA2YH A=Y 4Y o)

7‘1]%’—51%--Hibernate% At%U}% O'I E]ﬂ]O]N]_| %’—?—Ql HibernateTempIate—Q—l' 7}%9,] SE= lﬂ"v\—%%
o1 ZoIct,

RSOt O, QAL BlEY UMY SAG Spring AN TASS SY HASOINE JpHolRt vt
FYoP GEFoIEY Tlojgyo)la HUd 2 EWMY OIRFxL FAE RES BoY. U
Aol 24E(? full-blown) ©1Z2]|o]d ABjo) Bz Zoj2ty, YA ojut= 3739 (JNDIE SOl
tsTh AYM EN OJTA FEE ARY oY wWEiN  AE WolAN, YAl DataSource?t
JtaTransactionManagerS Ol JndiObjectFactoryBeane A2 Y ZO|Tt. NDI®F JTA= ZEHo)Y 8 ¢
HAEME 71s0MR 42 RolH. weErN, YA ¥=A] Commons DBCP  BasicDataSource 2}
DataSourceTransactionManager zo HibernateTransactionN\anager—Q-} 22 =YS Ar8olof & Zojtt. Al
oZeFold MUl 22 4 Aol HEiE THXE olETt HYt SASS, EHI2ES NE g3ds
Afolo] |17t Qe 2 HE AYSE2FE 28019, o149 XML o)) o1 & AT

8.3.6. Y HIZE Yo}

-

S fres xUFoz BYY Y HASSO) up) 2o wAxe 9EHe JNGIY Y
H2ge S9 HAY tiFiZo) o et Hlage $IiHel Yejolo.
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Testing

b oITh. o]ze ool =9, DBUNtZE ol 9ol AYSAL dlojEdo|A £ A2 ALROo]
YzeF, HAE YoJEtg mYVICH

9 YEYLS HPMO=Z oZ2H )Mo of ARSI YHY AU EWohs Y HlojEfyoj 2
o]

o] Rge Uvioz gagl Bt o e AL AY YIS EYC
R JUnit SEOIX.

X DbUnit SHOJA].

X Grinder EHO|X] (ZEHAY ZYe3).
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http://www.junit.org/index.htm
http://dbunit.sourceforge.net/
http://grinder.sourceforge.net/

Part Il. Middle Tier Data Access

This part of the reference documentation is concerned with the middle tier, and specifically
the data access responsibilities of said tier.

Spring’s comprehensive transaction management support is covered in some detail, followed
by thorough coverage of the various middle tier data access frameworks and technologies
that the Spring Framework integrates with.

Chapter 9, EHAM T

f4a

Ghapter 10, DAO support
Ghapter 11, JDBCE AREQH HIoJE M2

Ghapter 12, 2% 27 YF(ORM) ©lole F2
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Chapter 9. ENNA e

9.1. &7

Spring ZIYRAI S A7) % 1 TAIXQY OolfF OYs
A

1=
=e|g9aL oo ojSg wolols SAMM TelS AY YVHQ FUIS MF U,

X JTA, JDBC, Hibernate, JPA, 22|31 DO ZE M= ©GE EHME APIRIY JIXNQ ==Y
2de AZYICL.

JTAR 22 %2 JhY ENNM APIRT FY UUoi, Ao 49 $2 Z2IYoe=z Xoks
ENMM B2 AT APIS N ZTIT.

X Spring Z|YY3 9 YTt Giojy Y2 FH9et YUY
o 2 WS B2e= udy. A2 Spring ZEY/3Y EPRE XYY F71E8 PoIY Zes
SIS AJTT. o] F2 EHMM FHo TP JPY F2 Ao WP RIKE 22T(9E E

Mojxo|n m2Ieoz xejole £

WA PeI2te) ).

©

R R P, 712 EB CMTY Hbermate® 22 MY APIE S0 SN s %Y

“ o
tY)== Spring Ze|YA329) EHMY FHAE A& Yote °lFE TSV
X SN 222, Key FHYE GY 2228 H pataSource A2YH2E AP0 = YYUZ Spring

ZY Y92 EHNG XPH Yy 229 RS LI,

X MPH P8, MARY SAMA Felt YANQ EIMY VAL AYW Spring ZIYH2) XY

R UK 22, Z2ogos Aok SAMM el Z2IYoe A(YAHoR BYOs)oks

— 85—

A B Y Spring ZHYY29 XYL T2},

9.2. &7

(& |

ofZejzold ALt EAMY TS o) WRYIL.?

Spring Z Y39 ENMAM el XYL J2EENZe|Ho]Mdo] ofZFojld AMYIE LYK
s 4z Yo7 viEH.

a®

So), YA EBS SO HAUHQ EWMHG ofF) o) BN et TWROMK gt AR,
Y TAZISS 71 oiB2PA0IM ABIE JHXIR QISHR, Spring Z|YY20) MAN SN

5o Y=ol EB CMTRS 59 4ANel Z2sy 2ug 2Yezold,

OF MY AQLS AYoln Ye ofEZYAoldol ©F Aol WAIE ofd EWMME ciEy
ofZeizold ABle) TAZIS o] MR Jojch. ol250), Ye =2 £F9 ojZeAo|He oo)n

r WO IZ O

3 Y7153 dlolEYo]=(Oracle 9i RACSH Z2)E ATt
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=AMy B2

ck

(22 YU MSY JCA Ze T2 ofZ 2ol Aulel J)50] BRYKZ 2e)

MY ERY RS YA chBeFoING g 2 Y chBeFol AviE T Yalo] Meds
YESpring Ze|YYIS AFROK= Zo|ch. EJB CMTY JTAS ARk 200 ojgl ciglo] JDBC
connection® A9 Zo] 2 EWMNG AIgOl DEES ZpYoIT YEIO|Y-Te] EWHHA HYOIA
SUY BEJF WROIHY MEYS ool A)7)s AGTh Spring ZHYYIS AIgOl, YA

IS £WY LRG0 YYUS WAL BRI} Y.

NEXCZ, J2FE WYUXSL EHMM &0 Yo F IHA] MYAH(HY T= 2 EHWYM)S
IS WY ERMPL JavaEWHE API(JTA)E AT ofZEH| ol ABio] 2o Hedct. =24
EJYMEE, AIE S° JPBC AYHY ddd EWMHANY, XY SH2 WET. ©] HHE eyt
ou)g JIFY. 9g 59, NY EMMML CUF ENMM XA(THH BAIY GIoIEY|o]2 L} UA|X]
TS K2 SEY £ Q0 GHECH 2 EWHHE ABIATY, SHEHOIM AYEs EHHM
2o FoIoHA]  ¢key, ©F XYl AX  FJYYES BIWFA  YeTHOIHLE TURRY
O Z2JH|0) M ES0] OI-19 ESNAM XIS AREO}7] W0 ITHX] 71X] 7} QITY).

Y EQiMN. AY EPMHIE JTAS AIEO7] o LRIt F=oA Fuio) g9 WS 71XY.
Al vl JTAS /\}%6}7]01] ‘?jﬂi-\% -?--E-E'QE 011943% EH-E-OH) APIO| T}, 7'“C}7}, JTA UserTransaction
YYo= NDIE SO Hojofgt ottt ojAE L7 JTASE Ao {oiA= JNDIZ JTA 25
AFEONOFR QITi= A2 YUY, FUIOP) JY EFHMHAZS AMEOle AL JTAVI YRRz 2=2X]
OHEZEAIold MY FZOIAT THsTE AXNY, cHEZEAIo BEY MABYS MUY Aol o),
N ENMME AIE017] ol MBH UYL EJB CMT(Container Managed Transaction)E E9}=
AOIAT}. CMTE MAZRQ EMY FR(Z23gee X2|ots EHAY AL ¥ =) FERoT.
EB CMT= 228 NDIY A2 S Q7H0F= EBAINIY Ao 8702 EiMME-AE INDTSYS AT
49E NI ojAL EMMHPE MO AT JavaREE AYY WQE URE(MWIES WAEs
ofuT}) NAQICt. Yuo] E2)9F WL CMT? JTAY ojZ2A0l 8 A8 &Fol A= HoITh. EBY
Hol: EB ESHMMHYAE XNYx EBLYT(facade) HOIA BIXY2 2ES FPUTIE=RS AEOITY
LA ARE 7SOt T EBOl ddd FEAQ WL 59 HAXQ EFME F=E AU WiAdoleEe

=00l vEQl AYo] opyct,

B S

27 SWMN. Y SIMYL AGOPIIL o go. oY Yol w¥e ST RS oF

EJME G442 AYe AFol WOl AHsEs S IS S°1, JDBC connectiong  AREOHH
A

SYMHe Yo BEL HY JTASIHAY HEUS Tk O PN We 2 EIHAO)

Spring ZUIL olYt PAYSS oPNET Spring ZelYAIE ojZeAold JpUxis=
ofog ofmol AZOINE ATHY Z2IHY 2YS AIGY F P OHETL Ao RES o Y

Aoy RS T2 BPOINY T2 EIMH e FYINE (T HSYSRH) 09 MY Z

20}, Spring ZYHIL MAR/Z2IYX SN T2 D AFAT HAN S;HHH P2l
el ARSI sl trrol A9 FHHE Wyoldt,

1=
I Sy B W

Spring UMM Ty Yottt Mest HUIN 2W JjUxse FYNos SWMM e
BUY 2YLS U HIU ZL o) OfX) QT I Spring (2 ofF TI2) SWMY AP

WHY YEIS Oe HYASL oWyl JY EWMY ORLIZIYE SXY & 9
1=

9.3. W (key) =42
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g

Spring MM Zoto] A ;MM We(transaction strategy)ol TS JHgolct. =M
78 F%F% ME NG =18 = org.springframework. transaction.PlatformTransactionManager ?,] Ejm) o] 29| 9oy

yolgct.
public interface PlatformTransactionManager {

TransactionStatus getTransaction(TransactionDefinition definition)
throws TransactionException;

void commit(TransactionStatus status) throws TransactionException;

void rollback(TransactionStatus status) throws TransactionException;

BZ ojzo] mzoYes Aesol ARY4 9UTHD ol JJ2XC= SPi(Service Provider
Interface) QIEIH|O]A0|T}. Spring? AYICZ {X|B0], PplatformTransactionManagers QIE|H|0] A 0] 11
Lot WOty A mockE AL stubEs: AT HZH Y oJAE INDINE =Y JE9 oKX=

%%C} ¢ PlatformTransactionManager ?‘?ﬂ%% Spring |OC9JE1]OIUIOHA1 C}% 7ﬁH7{1](EF_% bean)xi%*
Hojgct, oy oS8 YXo] TAR AJUMEAIE FAOY BYO| YEE OfETH oIt

My BEL AY JTAS AIROH: AT YN o g7 HlAEY & Yot

(=2 Springgl ’5‘2}011*17‘1%‘, PIatformTransactionManager9,'E1Eﬂ°|igl Y=o Qo) ll:jﬁ]ﬂ)\
TransactionException% | =R=PN| &’J‘},\*C}(unchecked)(ol%Eﬂ@, O]Zﬂ% java.lang.RuntimeException
oxjoict). EWMY opRREY Amje YRE S AYNo|Th ojEeAold BEI}
NEHEUE'I E‘_rl%l = 9 oz E—E— 23?011%, O %El?'llolﬁ 7]1%}7(}% O:IJE‘JUI TransactionExceptlone

AKX
WBSYote HS HHY 5 YTt FEJW FL HYAI 2 OfE= YROIA) op=The Holct,

m a
(':.::.:

aa 2 > 32
ke au o

4 clc

getTransaction(...) WIZAEE TransactionDefinition ZFEfOJEO)| W2} TransactionStatus XIS QI&A0ICH YUHZH
TransactionStatuss= Of0tE AW AJHS AL (VFf HAHY call2E4o) SUQF ESWXMO] QITjY) EX|ot
Qe SUHES YAl

|

2 TE AHY E}RAMHI AXOICHY, (J2EE EHMAH HEIAEXNT)  TransactionStatuse=  AY 9
e oot

TransactionDefinition QEH|0]A = %‘Al orct .

R Ze)y: o EWMHS Zejole HeE Tl SWMMSY Yoz JpAT o Sof, o
E3WmMo| T2 EAYHS2LE AU g 2IINY WES B & YLIP

X FT}(propagation): Agrge= S GO Ul AU 2F Rer 2 SUm Yo
A Zojc). DY, vie} SUMA AYASI) ojo] EAOLs AYollA SMHRQ UAST}
NPECE 2 sNe AFOls WK gAsel At dE Sol, (dwwe F9) BEol
SN YoIA TaO) AW TS WE SAMMS FAOID A2 SAMM Aol Sol
JHOIT}. Spring ZEYYZE EJB CMTELE 940t EhaM FY 84S Aot

X EfYor: o] ExMHAMO] ErJoIR (RISHe= )
A2

<

WM OfPTE) ool BUsE) 7| 7HR| 9

X o71HE A rIH SWMPL ojwy Hojgs OIA gech 9UFE SUMMe
(HibernateS Al W} Zo)) W% FLoIN S8 HHo Yalo] g 4 et
OOl MIYSL TNl PG YYITt Dlof WROITHY, SMY DYYY T2 WYX S
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NSl TRt oRRSS FZOIY SRIT. 2™ WY HYSS oIk R Spring B ©F
SAMA Y2 SFHG ALGYOl YoM BEH Hol

TransactionStatus ?JE1E'“OIQ% EE\,HE}'@ Aemg:'-} A2 Eeﬂxﬁ/‘:‘ /é,}EHE A|o5}7] ‘?‘lb} E\ﬂ&*{\j A
o) 9ot AT YYe MBolET. RE SWMM API) ZEHA Ko gl Jlexel iy

Ol AP LMA Folct.

flo

public interface TransactionStatus {
boolean isNewTransaction();
void setRollbackOnly();

boolean isRollbackOnly() ;

Springoﬂﬁ MAXO|AHAY Z=2oz ERMME X OIEX], PlatformTransactionManager FUEE
FOore 21 WAOITh FE Spring PEOIAL, F2Y P JEHUUS AIGOto) TS0,

PlatformTransactionManager ‘_r“a%% T 7H Qubﬁol JDBCOIXI JTAOIX] Hibernateolxl Eoﬂ EHU}
X]ﬂ% %!-Q-i ?JC} Spring jPeJ[SJ[OI‘e *UH% O] E]?i]O]N]_l dataAccessContext-local. xml®l| A xkb} C}O—l

M= =ZH PlatformTransactionManager 7Ol FoE = YYE EBOEH. (o1Ae JDBC Z&Fo)A
S ore RO,

fo= JDBC DataSourceS X OJofjofgt QFt}, 2] UA DataSource®l THRF F=E =g AT LEN Springgl

DataSourceTransactionManagerS A2 Y ZO|T},

<bean id="dataSource" class="org.apache.commons.dbcp.BasicDataSource" destroy-method="close">
<property name="driverClassName" value="$ {jdbc.driverClassName}" />
<property name="url" value="$ {jdbc.url}" />
<property name="username" value="$ {jdbc.username}" />
<property name="password" value="$ {jdbc.password}" />

</bean>

PlatformTransactionManager bean Jo= ©3 LZ Aol .

<bean id="txManager" class="org.springframework.jdbc.datasource.DataSourceTransactionManager">
<property name="dataSource" ref="dataSource"/>
</bean>

=TT MZEZ ZTFOJMO Q=  ’dataAccessContext-jta.xml’”” IfLIAXNY, Ik 227} JTAS
o

H
=2 o
AIGOITE  NDIE  ZROI WOIR 9L AEOIY  pataource®  AIEY  WRIP  leu,

=
JtaTransactionl\/\anager% ?@UHOF U}C} JtaTransactionManager— ?jEﬂO]l:]Q] 7391 E'?.;}jx {\j 1‘3] x=E
A& A0)7) W 20)|, DataSource &2 Y TIE ArASOl WO o) THol & 2R IF QY.

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

<jee:jndi-lookup id="dataSource" jndi-name="jdbc/jpetstore"/>

<bean id="txManager" class="org.springframework.transaction.jta.taTransactionManager" />
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<!-- other <bean/> definitions here -->

</beans>

Note

‘dataSource’ bean? 9 YL jeer YYIUCZ BH ndi-lookup> EHIE AL DITH.
AF|01-718F MFOIM Y UL HLE 9o, Appendix A, XML 27|0}-7)9t MFE Lat,
223 ee/> B2 THON Y WU FEE 0N, Section A.2.3, “jee 27|07 & B,

£2l= Spring PetClinic MZ OojZTFoJHL=2RE TE9 INE B=AXNY Hibernate =3
EPMNE G A2YS QT o] F2, 28 = NEZYFH°)M ZET} Hibernate Session A2HAE A7)

Aol A2 T Hibernate LocalSessionFactoryBeane g ZQ I} QIT},

DataSource beand2= 9 YANIZ OIUYQ} FAIZFIOITE (0] A O] AEIC)Y DataSourceTld, ZHIOJURTH=
Spring X BI-EAMH 4AES RLACIT.)

o] 4% "txManager’ bean& HibernateTransactionManager = Ea] e e vigiog

DataSourceTransactionManager= DataSource®l] CHPF XZXE ZQR=Z2  JITt,  HibernateTransactionManagers=
SessionFactory®ll THT} jé’i% ré.]gg OrCt,

<bean id="sessionFactory" class="org.springframework.orm.hibernate.lLocalSessionFactoryBean"
<property name="dataSource" ref="dataSource" />
<property name="mappingResources">
<list>
<value>org/springframework/samples/petclinic/hibernate/petclinic. hbm.xml</value>
</list>
</property>
<property name="hibernateProperties">
<value>
hibernate. dialect=$ {hibernate. dialect}
</value>
</property>
</bean>

<bean id="txManager" class="org.springframework.orm.hibernate.HibernateTransactionManager">
<property name="sessionFactory" ref="sessionFactory" />
</bean>

[dn)

Hibernate® JTA EX Atgotoj, Q2= |pDBC =EL& 9 gg ArY  dIEsSANY

Ao
E
JtaTransaction/\/\anager% 1"6} /\t% l E]C}

<bean id="txManager" class="org.springframework.transaction.jta.taTransactionManager"/>

o|Z4 of MM Ao FYojoke MY SAMYNY, ofH AYS U TA FYF SYoIch: Y2

“—
gyore}
oY RE P2OIN, fBEACNY TEL oRAT WYY BRI QS ROITh. f: 2N BY
SYMMOT Be I Ui P2 oA TR AFES BIRE AUSE SWMMO) FRTE YYS WP
& 9ot

9.4. EHMMOZ resource =7]30}7]
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=gy

(@
ck

g

e EMY TR PYSE WY SWMH) $719" BRI At VY resourced] ALY

I Sy B W
gigio]  Fuhojofgt ?JC}(OI EHIY, JDBC  DataSource®l  DataSourceTransactionManager, Hibernate
SessionFactory®©ll HibernateTransactionManager s5). o3 2]9 A /RN /\}%/Cleanup:'—} =44

PIatformTransactionl\/\anager% %tﬁ EF{HB?@ %7]Q}Q| 7“'6:'("“*" OIE"',C\’J resource?} %IQ|§ %1017(]4_—' CI’-‘_T"-E
HNe AL 7] Tt ofZeFo)H0l P& (persistence) API(JDBC, Hibernate, DO SE)E
NYHOIY PUNOR ALgOR: Wyol Thot Aol YorTh

9.4.1. =& H¥9 FJ2Y

M2ole JIYL Springd 7P =& YWY JS5H(persistence) Y APIE Al80%= ZAHOIH.
IR (native) APIE CHAIZE ©fYzl, resource YH/MAME, cleanup, resource® MEHAQ E-iF
712 2= 9 YPS WEHeR HgH. A ARBAF GOy JYIIEE oI Argol oot
g2 JY oM gt oY FE5Y 20 FHeE JYIYUs AT W Z2 P2 J2Y2S

T2 (JdbcTemplate, HibernateTemplate, JdoTemplate®] 22 ZiA)9 2E P24 APIO|TL. o8t &9t
ZeAL of vjsel Ttg HolA AN

9.4.2. ¥ = JI2Y

";’J% E'“%()ﬂ = DataSourceUtils (JDBC% 9 ?J) , SessionFactoryUtils (Hibernate% 4 Qj) ,
PersistenceManagerFactoryUtils (JDO% ‘?‘I?J)Q} a2 ZH2TF EAQUC. DF %‘%@(persistence) API<9)
resource¥lY S X2 XZYFO=2 TRI] 99 ofjZeF|o)ld BEE H2AW, oI WA= Spring
THYI-P2] AAYAI} UKD, SWMMO| SIIYHD, Y5Y APIO) YIHE Z2HR0)A
YOI oS BAQITlTt

LU S

o9 E E°, IDBCE A%, DataSource®lAl getConnection)UIAEE TEOl= MEXNQ IDBCYI2Y thilol,
AL Y3 XY Spring org.springframework . jdbe . datasource . DataSourceUtilsS THA1 AFE 0T},

Connection conn = DataSourceUtils. getConnection(dataSource) ;

ref EHMEO] EMOIL F719F connectiong 7IIHY, QAAYAE YHAEZOIY. Yo, Ya=
2EL EXNole ERMY (HHHL2)F7)9en L EHMIW MAFEOI?) Aol A IHsT M2
connection®  AHS  ANIZAoIY. AIJHANY, OJAL  SQlException®]  HIHA ¢
DataAccessExceptions® SpringT™ X% OIY4Q] CannotGetjdbcConnectionException® Z8 5= FI19 HAFPE
P1ZICE, OJRE YA SQLException2 = B£E Y2 Y Y oJgYo]AZI(TIE P&y 7]&a3tY)
gL HYNYS Yt B YL FRE BRI,

RS SpringSUMA T GolT A ANFUC. JN YUS SAMM BeIE 9} Spring2
/\]‘%U]‘%X] UE}%X] O]?']% A]'_g.tﬂ‘_f_ Q’IC]'

28, YA Spring® JDBCXIYOIY HibernateXIgS AFUSW, &Y APl XFYXo=z EYo}7)
BoE SpringFYYE B0 Y F AGES A7) W20, YA U DataSourceUtistt T2 A
SW2E AIBOIR] YRS AZYAOIY. g S°, Yol DBCAIEES T&2ot?] 919 Spring
JdbcTemplate®IYt  jdbc.objectZiZ|X|E AFRTICHH, N AVE connection EF(retrieval) 71 24§01
G oY EY IEE YT LRI gl A°IH.

9.4.3. TransactionAwareDataSourceProxy

U@ e YO TransactionAwareDataSourceProxy=ei27F EXIQITE, O] L Springd el EHAMY Q)

[e]
Ral
U
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—71:—7}6}% 2 H DataSourceS —?-I?J = Alojtt, o] X—loﬂ}k-] JZEE/\1U17T 7(1]-7’—6}% %5, JNDI DataSource 2}
SAICE,

Z50Jof9t Ot= IEI} EAOIY BEZF DBC DataSourceQEIHO|A FHEO] NYHUE XN Jsfn 9]
Zejag AIgOIS o] PR WROPIY BIYHOKE ol o 29, MAIGE4 Yt BEES JMXE
22 IPSOICt OIXTH Spring@e EAMHY EYUECH Yol AFE o o e Fyus
A OTO YA RIS M2 BEE AOR o] HOET

9.5. MAKQI EWHY B2

2L SpringALRALE HAXQ EWMM P2 eIt o3 ojZeyAo|d RS9 I HAY

LSS B “

%]%F% 7]-I]'~—— o A-]EH/\]-IEJ-O]_J L}o}2} Y]- PRSI S| g%r ?—J ]O]l_:]_] E_ﬂ._e 71X OIJ_]'X'IO]C]-

AT U L= B |

Spring® HAXQ EHMY ¥l Spring AOPE 7150}, B8, EWMM HAS JHR= aspect?t
Spring®lIA Y43 ZPI SIEPENZ AFRETIL OfHeiE, AOPPHEE ©] RE9 23XQl AFES N

Ci70 oo R =Tt

EB CMTE Y01 AIXOIR Spring MAXQ S;WMAN B2I9 QAR Al0)YS HYoke 20|
=g0] gt 712N YIYL FAITH SWMM WS Y AT W YAols He Thsoiet,
LELR

- Uuv Yy -
Loy EHYY JY2EY setRollbackOnly() S A0] ThsofCt. AojZe -

X JTAYl £°l= EB CMTe= 92, Spring HAAXQ ERMYE H=le oEt SFAINE XS,
olRe A8de ¥3dUs °1AA JDBC, DO, Hibernate =& ©E EHHAAN R A

X Spring ZAYYIL EBY o) SF ZAoTo] ofd MAWQ S;MM P2} o= 2o
MRS =0 5ol

® Spring EAYYIE MM BY XS IO ERI YE S5 LT} offolA
AgROITt. BUE Z2IYe ) ofd MUK Aojgs o,

X Spring ZYA3 = AOPE AIEOI0], EHMY A4S AYe PYHE AIBAGYde 7198 &Y.
g S°, EWNE YWY F& ABAFYY FPAES FUOME Yoy, AU g5 A G2
EWMME HHE XYx advicedl T2t Y9 adviceS FIIEs AT EB CMT=E, YL
setRollbackOnly ) 2 E|01H ) EHE &elo) P2 & Y2 7HRA Gt

® Spring ZYYIE £S FF ofZAONN AU ok RANY ¥ wHO) ool =W
AeAEo] Qo9 XUOIK] gttt o] Jlso| WROHY, 92t EBE AROIEE ML
OPHE, oY IS ABOPIMI FOYWA PEORL o, fAL ¥ THS YOI A

saHMe goix) Qo

TransactionProxyFactoryBeanv oY ?J 7}?

(lo

Spring 2.0°F 2 AOIA HAXQA EJHMHE AP Springd 1Y T G=T. 29 Ajo|y
TransactionProxyFactoryBean bean 'lol}é) *éug%} %37} gi':}% 20| T,

oﬂfj, Spl’ing 2.09 *é”g QE}%]% X}H]E}QE TransactionProxyFactoryBean bean% ?,l, 754—]"}" 7"7‘1‘3
M2 <tx:tags>d Y21 TIFE= 100% F2 9 H7YO|T.

SolA A7t Als e oPIoke As BAICke
ofu] AMXOJAM XMAXO=Z YAIDITH YA L7}

S Wy |

g9 Ao JjYe FRoft Ise
hsop otth fe)s

—-- _lo
g
= o
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EYMME m=2o2 ZUOLI] YO TransactionStatusZHAIOIA] I X D] setRollbackOnly() = ZEUS
AT}, £T= MyApplicationException®] 222 AXNY EW0I= F2A3 GAIZSE QT OJHL BIAY A
ANE SN ofgipxol SEY WL gl WU FWE JIHCL o3 50, IASE Spring
APIZ import® ZR7} 9T,

EB UZE PA=s AI2Y AJ(AMY EIY AYQA)oIAN ERMME AFsHo= EYWOLI] 9ot
EJB?jEﬂO]L'I% %U}E %9}, EB CMT= OH%EHHOVS G“—Q—I(OI%EH\,, Java.rmi.RemoteExceptionEC}E
H2E o)A XISHOR EWMMS SUOIR] Tt HAKQ SWMY WS Y Spring TIBE
Y7t EBRYKIHX Qe ojojNYl Aisxom BYo] Fohg W= 5, oS E3
AIRXPg9jote 210] §&ofct,

9.5.1. Spring® AYUNQ EWMH 2AUZS oJojop]

o RO SHo W NAANQ SUMHY AIZY BT

= Jd9 U a1~ U|g e ZojY= AOIY. @Transactional

Al
olElo|dS  JIXIM  galo  ZAZ  FAMO) 99 FEZPAoIT Y Ao
("<tx:annotation-driven/>") 2 3710} 0]Z]0] X5 0l= YHE 0Jofotd BfAUTE This section will explain
the inner workings of Spring’s declarative transaction infrastructure to help you navigate your
way back upstream to calmer waters in the event of transaction-related issues.

. Tip
“a
Spring A2FEE B AL Spring® EWMM K| ool MK ojojolr] gt Fe
WOoITh QAL JavadocHRE  UOP) R4 YTt P MLIAT o)
O|F0JX|=A] &Y ANUE 7] ¥ Spring-75T HEZ2F|0JHoIAN E2HYYE 'DEBUG =
FI1E N)otvicy,
Spring9 HAXNQ EHAME X Yol BHOIY 7PF TR JHYL ©o] X|Yo] AOP ZEAIE SOHAIT

Itsoll, ESIAMM A % JIX)=  advices= UIEIYIOJEH(XML- ©OJLY} ©OJ:H|o]M-7|919])o]  <Juj
M HAS 7K = YEYOIEIE TIX ZEAIY XYL YAE TZO) ThY)
EMMEE HFE= AHADE PIatformTransaction/\/\anager FH2Y Y TransactioninterceptorsS A2 0f=
AOPEEAIE PSojT

S

. Note
“a
Y1 AOPY X412 Springd MAXQ ENMM XS ALE0L7] Yol A== oYY, oJAE
T84 A8 oI, Spring AOP= Chapter 6, Spring€ ©°]89% Aspect XY
z2aeYolA Yo chRojat,
NgHez, ENNY HAHE 7HK= ZSAI9N HIAEE ZEOI= AL 93 LE0|T.
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Control flows back through
interceptor chain to return

/ result to caller

Frooy

Custom
Advisor(s]

Transaction
Sivizsor

retum

Caller invokes proxy,
not target

9.5.2. QM

cig ol QlE@o)aet YA 7L
MY AR FFoIn =09l

package x.y.service;

public interface FooService {
Foo getFoo(String fooName);
Foo getFoo(String fooName, String
void insertFoo(Foo foo);

void updateFoo(Foo foo);

package x.y.service;

public Foo getFoo(String fooName)
}
public Foo getFoo(String fooName,
}

public void insertFoo(Foo foo) {

Target
Methiod

Transaction created on way
in, committed or rolled
back on way out

Custom interceptors may run
before or after transaction advisor

Business logic invoked

g web 9= NYS FYUT foo U BarS AIROIE S YAIO|
2

ol ool 2P WRI gicke AL oIt

<!-- the service interface that we want to make transactional -->

barName) ;

<!-- an implementation of the above interface -->

public class DefaultFooService implements FooService {

{

throw new UnsupportedOperationException();

String barName) {

throw new UnsupportedOperationException() ;
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throw new UnsupportedOperationException();

public void updateFoo(Foo foo) f
throw new UnsupportedOperationException();

(o] )X <) %’51 % 2o , AVé’ ‘_r”a% —Z‘Eﬂﬁ (DefaultFooService) =
UnsupportedOperationException% gxict, ojldg 44« EIRE

UnsupportedOperationException Q2Y 20 Tjor SHo 2 SUioic}

219 oY YAEO ZH|ojA
B2 9|80l1 UYXX=

tlo 1N

FooService QIEH|O]A9] MHH| FINO T|RAE(getFoo(String) A getFoo(String, String)) 7 A7)1HEL=2
EHMMUOIA SYETHD IPYORX;,. D80 T2 WA E (insertFoo(Foo) @ updateFoo(Foo)) = Q)32
A7} 5T ESRIMU £OEITID I QIC)H

XML-7]9te] DlEfolElS Algolol MMl Ej= o Nge MFoP) woh, Yue oge MFe
Y oIt

<!-- from the file ’context.xml’ -—>
<?xml version="1.0" encoding="UTF-8"?>
<beans xmlns="http://www.springframework.org/schema/beans"
xmins:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
xmins:aop="http://www.springframework.org/schema/aop"
xmins: tx="http://www.springframework.org/schema/tx"
xsi:schemal ocation="
http://www . springframework . org/schema/beans http://www.springframework.org/schema/beans/spring-beans-2.0.xsd
http://www.springframework.org/schema/tx http://www.springframework.org/schema/tx/spring-tx-2.0.xsd
http://www . springframework . org/schema/aop http://www.springframework.org/schema/aop/spring-aop-2.0.xsd">

<!-- this is the service object that we want to make transactional -->
<bean id="fooService" class="x.y.service.DefaultFooService"/>

<!-- the transactional advice (i.e. what "happens’; see the <aop:advisor/> bean below) -->
<tx:advice id="txAdvice" transaction-manager="txManager">
<!-- the transactional semantics... -->
<tx:attributes>
<!-- all methods starting with ‘get’ are read-only -—>
<tx:method name="get+" read-only="true"/>
<!-- other methods use the default transaction settings (see below) -->
<tx:method name="+"/>
</tx:attributes>
</tx:advice>

<I-- ensure that the above transactional advice runs for any execution
of an operation defined by the FooService interface -->
<aop:config>
<aop:pointcut id="fooServiceOperation" expression="execution(* x.y.service.FooService.*(..))"/>
<aop:advisor advice-ref="txAdvice" pointcut-ref="fooServiceOperation"/>
</aop:config>

<!-- don’t forget the DataSource -—>

<bean id="dataSource" class="org.apache.commons.dbcp.BasicDataSource" destroy-method="close">
<property name="driverClassName" value="oracle.jdbc.driver.QOracleDriver"/>
<property name="url" value="jdbc:oracle:thin: @rj-t42:1521:elvis"/>

—n

<property name="username" value="scott"/>
<property name="password" value="tiger"/>

</bean>

<!-- similarly, don’t forget the (particular) PlatformTransactionManager ——>

<bean id="txManager" class="org.springframework.jdbc.datasource.DataSourceTransactionManager">
<property name="dataSource" ref="dataSource"/>

</bean>
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<!-- other <bean/> definitions here -->

</beans>

? AYES AFOM BX. 9= ENMN HZFE 7IXZ Yoi= AU 7ﬁ‘”‘ﬂ('fooService’ bean)%
21X, 227 HEord Yol= EMMM YUl <xadvice/SFYO) YEAEHT.  <tx:advice/SF Y=
Q

“get’ 22 ARVl ZE UYEE VINHE EMMMHON FPS[ TE RZE UEE UHEE
EPNMOE AT ” Sf A=T <x:advice> 29 ‘transaction-manager’ £ EPWMME AN=2
C}—?—%(Ol %’—?— “txManager’ bean) PlatformTransactionManager bean< O'%QE &%%Cf

Tip

"9
PlatformTransactionManager® bean®]S9°] ‘transactionManager’ °]=& 7INA $o]Z oy
%}ﬂ% %lxﬂg EFLHH.“S ’87—1% IR = advice(<tx:advice/>) L “transaction-manager’ —/—‘,K—}é;'%
@Eﬁl:%-—/l\— %ll:]-. PlatformTransactionManager bean?©] C]'% O]%% IR A %Olje' %]@CI"‘E,
%:'A]&.‘QE IR 9 01]X1]X-]%¥, "transaction-manager’ —/‘—\.—/5'% A}%@C}.
M9 DXL <aopiconfie/> FAOITE. O1HE txadvice’ beandll ol HO|Sl WY HHS A=
advice?l OSfZFAoldY AHAJ X[oA FHHT= AE FAIQUY. YR R2Y= FooService
olgjmjjojA0] oY of XH9] £BYoj AX|Vl= pointcut(Rel= ©] pointcut fooServiceOperation’ <
UOITE)E FYI. DZIYAM 2= advisorS AMEIIY txAdvice'S 71 pointcutE EYIT.
A= fooServiceOperation” YOI BAIVITE, “txAdvice’ I 90l FH advices= A HO|T},

<aop:pointcut/>2QAMW FOH BHUE Aspect) pointcutEHO|TE. Spring 2.0 pointcut®3o)| Gigt &9
AT B E QUM = Chapter 6, SpringS ©l23t Aspect XY Z2IYE Lef,

589 |FAIYEZ Tl A8 Sojojg EIFNE JF2S THRIEE Y= RAoIH. oA ob7] Aol
Mg FL YHLe AMY)A Fojojuy ofE ZHf(operation)© YX|Vt= pointcutEH S 0] YIPot=
A°Ict. dlg Y9 :

<aop:config>
<aop:pointcut id="fooServiceMethods" expression="execution( x.y.service.*.x(..))"/>
<aop:advisor advice-ref="txAdvice" pointcut-ref="fooServiceMethods"/>
</aop:config>

(0] 9K = YA ZE AMUY]A OIEH|OJAT} ‘. y.service’ ZHZIRIV] HOHTI J1YTITE TIA] o), 59
AMMIBE JE 2 OA = Chapter 6, Spring2 ©|27%t Aspect XY Z2IHYE Be})

A2 9os MYe BEO) AHED Tt YAL AAR0 RojgXT mECh “Fof. oY of
MY 2SI} ARE RS O

9 M| BF=RL ‘fooservice’ bean FAZLE AYH AN ojo) EAMH YAS IKE =
YOOI, E2AE EWYM Y2 JINE advice2 AR TN HHO o
ZEAON TP, SAMHL vj2=0) FAY SAWHM| 9Folo] OfULE AHHD, YAFYK|OID,
Qr|HgoR AP

9 AYE H2EDP] Y9 GZY =8fojy 227
public final class Boot {

public static void main(final String[] args) throws Exception {
ApplicationContext ctx = new ClassPathXmlApplicationContext("context.xml", Boot.class);
FooService fooService = (FooService) ctx.getBean("fooService");
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fooService.insertFoo (new Foo());

9 m2OYe AYol] P FYL OSH LSAUOITL (LogdEW Defautfoosenice S22
insertFoo(..) BI2=9] Qo GANZI UnsupportedOperationException2gs’—el 44 iE—].*ZF-&.] YA A= %IU_}'iU}}]]
Z2Tt,)

<!-- the Spring container is starting up... -—>
[Aspect]invocationContextExposingAdvisorAutoProxyCreator] - Creating implicit proxy
for bean "fooService” with 0 common interceptors and 1 specific interceptors
<!-- the DefaultFooService is actually proxied -->
[JdkDynamicAopProxy] - Creating JDK dynamic proxy for [x.y.service.DefaultFooServicel

<I-- ... the insertFoo(..) method is now being invoked on the proxy -—>

[Transactioninterceptor] - Getting transaction for x.y.service.FooService.insertFoo
<!-- the transactional advice kicks in here... -—>
[DataSourceTransactionManager] - Creating new transaction with name [x.y.service.FooService.insertFool
[DataSourceTransactionManager] - Acquired Connection
[org.apache.commons. dbcp.PoolableConnection@a53de4] for JDBC transaction

<!-- the insertFoo(..) method from DefaultFooService throws an exception... -—>
[RuleBasedTransactionAttribute] - Applying rules to determine whether transaction should
rollback on java.lang.UnsupportedOperationException
[Transactioninterceptor] - Invoking rollback for transaction on x.y.service.FooService.insertFoo
due to throwable [java.lang.UnsupportedOperationException]

<!-- and the transaction is rolled back (by default, RuntimeException instances cause rollback) -->
[DataSourceTransactionManager] - Rolling back JDBC transaction on Connection
[org.apache.commons.dbcp . PoolableConnection @ a53de4]
[DataSourceTransactionManager] - Releasing JDBC Connection after transaction
[DataSourceUtils] - Returning JDBC Connection to DataSource

Exception in thread "main" java.lang.UnsupportedOperationException
at x.y.service.DefaultFooService.insertFoo(DefaultFooService. java:14)
<!-- AOP infrastructure stack trace elements removed for clarity -—>
at $Proxy0.insertFoo(Unknown Source)
at Boot.main(Boot.java:11)

9.5.3. Y

The previous section outlined the basics of how to specify the transactional settings for the
classes, typically service layer classes, in your application in a declarative fashion. This section
describes how you can control the rollback of transactions in a simple declarative fashion.

The easiest (and indeed recommended) way to indicate to the Spring Framework's
transaction infrastructure that a transaction’s work is to be rolled back is to throw an Exception
from code that is currently executing in the context of a transaction. The Spring Framework’s
transaction infrastructure code will catch any unhandled Exception as it bubbles up the call
stack, and will mark the transaction for rollback.

However, please note that the Spring Framework’s transaction infrastructure code will, by
default, only mark a transaction for rollback in the case of runtime, unchecked exceptions;
that is, when the thrown exception an instance or subclass of RuntimeException. (Errors will also -
by default - result in a rollback.) Checked exceptions that are thrown from a transactional
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method will not result in the transaction being rolled back.

So much for the default settings; these settings, namely exactly which Exception types mark a
transaction for rollback, can of course be changed. Find below a snippet of XML
configuration that demonstrates how one would configure rollback for a checked,
application-specific Exception type.

<tx:advice id="txAdvice" transaction-manager="txManager">
<tx:attributes>
<tx:method name="get+" read-only="false" rollback-for="NoProductinStockException"/>
<tx:method name="+"/>
</tx:attributes>
</tx:advice>

The second way to indicate to the Spring Framework’s transaction infrastructure that a
transaction’s work is to be rolled back is to do so programmatically Although very simple, this
way is quite invasive, and tightly couples your code to the Spring Framework’s transaction
infrastructure. Find below a snippet of code that does programmatic rollback of a Spring
Framework-managed transaction:

public void resolvePosition() {
try {
// some business logic. ..
} catch (NoProductinStockException ex) {
// trigger rollback programmatically
TransactionAspectSupport. currentTransactionStatus() . setRollbackOnly () ;

You are strongly encouraged to use the declarative approach to rollback if at all possible. The
programmtic means of rolling back is, as you can see, available to you should you need it,
but it’s usage flies in the face of achieving a clean POJO-based model in your application.

9.5.4. T} beanll TIZ SUMY AL Jxe ojg HFoLY)

oo AUIA 2ojo] AHES JHXT ol WX 22e o) FNMos o2 =
Naotd Yotle HES YZHRAL YA ‘pointcut” @ ‘advice-ref” £YYUS I YL 9 ©E
<aop:advisor/>2AE F9J019] Spring®ll G 7|A4 QLY.

NI YYo=z, e AU|A o] JHATF I A ‘x.y.service EFIAIY YT TP OFAL.
229 AXHAQ) RE beang WS A% AgE WKW Footl HYEZE EIMHY 9ujg

= (G -
7}X]% ‘Service' = Jé“’}% O]%% 7};8 bean% "1}%7] {oh %}’88 C}%Ql Ae”g% zv“g%}‘)l\' %1‘:}.

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

<aop:config>

<aop:pointcut id="serviceOperation"
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expression="execution(* x.y.service. .*Service.*(..))"/>
<aop:advisor pointcut-ref="serviceOperation" advice-ref="txAdvice"/>
</aop:config>

<!-- these two beans will be transactional... -->
<bean id="fooService" class="x.y.service.DefaultFooService"/>
<bean id="barService" class="x.y.service.extras.SimpleBarService"/>

<I-- ... and these two beans won’t -->
<bean id="anotherService" class="org.xyz.SomeService"/> <!-- (not in the right package) -->
<bean id="barManager" class="x.y.service.SimpleBarManager"/> <!-- (doesn’t end in ‘Service’) -->

<tx:advice id="txAdvice">
<tx:attributes>
<tx:method name

=

get+" read-only="true"/>
<tx:method name="+"/>
</tx:attributes>
</tx:advice>

<!-- other transaction infrastructure beans such as a PlatformTransactionManager omitted... -—>

</beans>

ol WHNe2 Tfg EWYM NYS N2 A PYSE bean2 AHOK= oFo|Tt.

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

<aop:config>

<aop:pointcut id="defaultServiceOperation"
—

expression="execution(* x.y.service.*Service.x(..))"/>
<aop:advisor pointcut-ref="defaultServiceOperation" advice-ref="defaultTxAdvice"/>

<aop:pointcut id="noTxServiceOperation"

expression="execution(x x.y.service.ddl.DefaultDdIManager.*(..))"/>
<aop:advisor pointcut-ref="noTxServiceOperation" advice-ref="noTxAdvice"/>

</aop:config>

<!-- this bean will be transactional (c.f. the ’defaultServiceOperation’ pointcut) -->
<bean id="fooService" class="x.y.service.DefaultFooService"/>

<!-- this bean will also be transactional, but with totally different transactional settings -—>
<bean id="anotherFooService" class="x.y.service.ddl.DefaultDdIManager"/>

<tx:advice id="defaultTxAdvice">
<tx:attributes>
<tx:method name="get+" read-only="true"/>
<tx:method name="+"/>
</tx:attributes>
</tx:advice>

—

<tx:advice id="noTxAdvice">
<tx:attributes>
<tx:method name="+" propagation="NEVER"/>
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</tx:attributes>
</tx:advice>

<!-- other transaction infrastructure beans such as a PlatformTransactionManager omitted... -—>

</beans>

9.5.5. <tx:advice/> settings

This section summarises the various transactional settings that can be specified using the
<tx:advice/> tag. The default <tx:advice/> settings are:

X The propagation setting is REQUIRED
Xl The isolation level is DEFAULT
XI The transaction is read/write

X The transaction timeout defaults to the default timeout of the underlying transaction
system, or or none if timeouts are not supported

X Any RuntimeException will trigger rollback, and any checked Exception will not

These default settings can, of course, be changed; the various attributes of the <tx:method/>
tags that are nested within <tx:advice/> and <tx:attributes/> tags are summarized below:

Table 9.1. <tx:method/> settings

Attribute Required? Default Description

name Yes
The method name(s)

with which the
transaction attributes
are to be associated.
The  wildcard (%)
character can be
used to associate the
same transaction
attribute settings with

a number of
methods; for
example, ‘gets’,
"handlex", "on*Event’,
etc.

propagation No REQUIRED The transaction

propagation behavior

isolation No DEFAULT The transaction
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Attribute Required? Default Description

isolation level

timeout No -1 The transaction
timeout  value  (in
seconds)

read-only No false Is this transaction
read-only?

rollback-for No
The Exception(s) that
will  trigger rollback;
comma-delimited. For
example,
“com.foo.MyBusinessException, ServletExc

no-rollback-for No
The Exception(s) that
will not trigger
rollback;

comma-delimited. For
example,

“com.foo.MyBusinessException, ServletExc

9.5.6. @Transactional A-&0}7]

Note

s

"8

>

@TransactionalqiEﬂoVSq] 9joj Xﬂ%El% 7]%;’—} 1%% X]% %Eﬂ
58 AL ZWT AHE 71501

= QAo XHox Java

S MOl ol XMLYIYHY MoINel FIYl FpHem, gue sWmMM AHo) oo
oEjo)d-7|ute) MKl H2YS AU UTh

Javat 2BEY NYHoT SAMY PR MACKE R HUS YYE MNE 2EO| B9 2FOP
Solch. 2WRY AZYY Yol o YA i SHMY UL INUA YASE BEL ARIY

0]t viHOo =2 BiX)HT),

@Transactional O EO1M9) AIg 2 AFODY) 4122 ORI Th & EASIQYCT. T QEfH oA
Yolg et

<!-- the service class that we want to make transactional -->
@Transactional
public class DefaultFooService implements FooService {

Foo getFoo(String fooName);

Foo getFoo(String fooName, String barName);

void insertFoo(Foo foo);

void updateFoo(Foo foo);
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<!-- from the file 'context.xml’ -=>
<?xml version="1.0" encoding="UTF-8"?>
<beans xmins="http://www.springframework.org/schema/beans"
xmins: xsi="http://www.w3.0rg/2001/XMLSchema-instance"
xmins:aop="http://www.springframework.org/schema/aop"
xmins: tx="http://www.springframework.org/schema/tx"
xsi:schemal.ocation="
http://www . springframework . org/schema/beans http://www.springframework.org/schema/beans/spring-beans-2.0.xsd
http://www . springframework . org/schema/tx http://www .springframework.org/schema/tx/spring-tx-2.0.xsd
http://www.springframework . org/schema/aop http://www.springframework.org/schema/aop/spring-aop-2.0.xsd">

<I-- this is the service object that we want to make transactional -—>
<bean id="fooService" class="x.y.service.DefaultFooService"/>

<!-- enable the configuration of transactional behavior based on annotations -->
<tx:annotation-driven transaction-manager="txManager"/>

<!-- a PlatformTransactionManager is still required -->

<bean id="txManager" class="org.springframework.jdbc.datasource.DataSourceTransactionManager">
<!-- (this dependency is defined somewhere else) -->
<property name="dataSource" ref="dataSource"/>

</bean>

<!-- other <bean/> definitions here -->

</beans>

Tip

gAlo] 2I]2 QYBt=  PlatformTransactionManager® bean®]2©°]  transactionManager’ ©| =&
IIRISH  <tx:annotation-driven/> Bl ZY “transaction-manager’ £33 AjSfgts QT YAlo] 22
%]U]'E PlatformTransactionManager bean©] E]'% o]%% 7]'78 C]'?‘i, %/‘l 75—.] O|AY 9
RN X G transaction-manager’ &3 A9} 0fQF BIT,

Method visibility and @Transactional

The @Transactional annotation should only be applied to methods with public visibility. If you do
annotate protected, private or package-visible methods with the @Transactional annotation, no
error will be raised, but the annotated method will not exhibit the configured transactional
settings.

@Transactional ©1:xE|°1dE QAEWo|A F9, QHHo|A9 Y s J9, = 229 public
Bla= Qo] SACIY. ©X] @Transactional OIxBICIHY EM2E ENWRN HAS 7HNe PYHE
%“SQIUPIOH% %%U}X] ‘30”5}. @ Transactional 01516"01’88 @Transactional% CL/;]U} 01‘531011 95y
2v)gs 9D EAMA RS IXE YAS HEOP) A SWWH Y2AL JNE vEmEoES
A S Qe AT vErOElOlT 9 N9 Z2, o)A EWME HHS MK YAS BATHs

<tx:annotation-driven/> 229 Z=X}O|T},

The Spring team’s recommendation is that you place the @Transactional annotation on the
concrete class (or method of a concrete class), as opposed to on any interface(s) that the
class may implement. You certainly can place the @Transactional annotation on an interface, but
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this will only work as you would expect it to if you are using interface-based proxies. Because
annotations are not inherited it means that if you are using class-based proxying then the
transaction settings will not be recognised by the class-based proxying infrastructure and the
object will not be wrapped in a transaction proxy (which would be decidedly bad). So please
do take the Spring teams’s advice and use the @Transactional annotation on concrete classes.

Note
e

When using the @Transactional style of declarative transaction demarcation you can
control whether or not interface- or class-based proxies are created via the
presence and value of the ‘'proxy-target-class" attribute on the attendant
<tx:annotation-driven/> element. If the value of the boolean-style value of the
"proxy-target-class" attribute is set to "true", then class-based proxying will be in
effect (and this currently requires the presence of the CGLIB library (cglib.jar) on
the classpath). If the value of the "proxy-target-class" attribute is set to "false" or if
the attribute is omitted, then standard JDK interface-based proxying will be in
effect.

The most derived location takes precedence when evaluating the transactional settings for a
method. In the case of the following example, the DefaultFooService class is annotated with the
settings for a read-only transaction, but the @Transactional annotation on the updateFoo(Foo)
method in the same class takes precedence over the transactional settings defined in the
class level annotation.

oy et Bl .77

Spring ZY YT ZAIXNOl FO(tenets)E [AITH, AI&E0] FADIY Spring?  @Transactional
OfwEo]49 A2t OJOfPT. @Transactional OI<EIOINS JRIT ZeA adoly olEjHolAS
FANEUCIY, QEiEolAs RE TUBLS ALHolAd HETL SAMY AYL AEY eI,
oje AR ALTX Yt CIEH oG Bl2s o) ofiEjojHo] Mot tphol 2o Thol KFel
E’JCH7H‘5“°IC}. Springgﬁ, L_é}/x\,]% X}Xﬂ&l(ﬂ @Transactional 3}% %AIUTO:‘ —}v\-mgeﬂil’} ?JEiﬂﬂolii—?—Ei
A4Y CES SYMY YL eHols@s 9ot JgmoR, hY gAY AN wace
S2hmM ool BRI PHAS IHITH TH2Q ORI FP, FooService UEIHOIAL TIBE SM
ANYE IR FAXNILYX|YE,  DefaultFooService 2N ypdateFoo(Foo)Oll  RJy+=  @Transactional
O H|OJHE FooService AEHO|22RE] HEH ENME JAZ 71K AYO o] 43S 71X

@Transactional(readOnly = true)
public class DefaultFooService implements FooService {

public Foo getFoo(String fooName) {
// do something
}

// these settings have precedence for this method
@Transactional(readOnly = false, propagation = Propagation.REQUIRES_NEW)
public void updateFoo(Foo foo) {

// do something
}

9.5.6.1. @Transactional ’9\]%'

@Transactional  O1EJO]4S EMMM HHLS IMxe UYEHO|A, ZPA U TIRSE  YAOR
UEfdlojElolTt o2 S0], “o] WA} BEE D EX|ols EWMMML A AU A2 27)HE
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EHME &=
EFTHX—]VS% AH”% 3\-‘% A]H@C}.” . C]%E @Transactional 15\]%%
X AU AYE PROPAGATION_REQUIREDC| T},
X 22 WL ISOLATION_DEFAULTO|T}.
X EJHREE Q)71/27]0|Ct,
X EFHNE EYojR FX0i= ENMY AI2HI9 TEE EQYOIRo| YZESIHY EfQYO[RO]

RYHA Tt gict.

XI U RuntimeException ©] SO OJE X3 H Exception2 2FA] YT,

o|gIgt YEZE AYL 22 YPEST YTY. @Transactional CJxEH[CJMY TIYOF ZIojEl= TS

E|o] 29N iR BFHT.

SARH AYS POl ofwElolue HejKQl Tl

Table 9.2. @Transactional Z I E]

Z 2} g € MY

< (propagation) enum: Propagation MENXN O] 91U Y

A2 (isolation) enum: Isolation AEIRQ 91 e

9178 & (readOnly) boolean A21/27] B V1M E EHAM

E}QJ Ot (timeout) int (X99) ENWMN EIYoR

rollbackFor Throwable22E  FWEHE=  Class %B—ﬂ% O} 7|0} o}St= 912
289 i SEECIE LN

rollbackForClassname 222G B, ThrowableZ2FEH SIS Of7|0fofol= o9 e
gelsle 2o SEERIEENEE

noRollbackFor Throwable 2% € e Class SY9Y& O} 7| O} X] A= 99
299 v Sefao) Hex Q) v,

noRollbackForClassname Throwable22E [FeE= String EWE O} 7| O} X] U= 99
22~ Hol vy Zeja0) Mejxel vjy.

Y= 9 ZSnE Y Id EA}% Y HAMIOHH AZ 0= @Transactional

e,

9.5.7.
=L ENCIRNIENSES-
7125

Feh?

22]7} updateFoo(Foo) U=

it

AL X

IR Agolein A)ZoR A}

adviceE Y012 Y AO|T}E. <tx:annotation-driven/>S A2 0t= WA JE©H| FYS

TEUTY 24 Yo}

clc

A

clr
(o

Aol 11917 (advise)

Jem gale

O g|o]HME Tt JavadocS B2

sAmY YL XD YK
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AYY =201dY aspect?} AJEIS L,

EY™MM HHE JI1X]= advice?l YH T,

N B ® B K
o

i

Fy

e

JPE

visedZiA| Q) U|AET} $YYEH D

Note

°f F2 dYY AOPY A FeTHEIH Lol
AOPAH9 AV E AT Tr27] 90 Chapter 6, Spring

g =8,

210l =201 aspectES 9P BE=O|Y.  (adviced

The

A1t advicez Aol THRF AW ALY S A9, Section 6.2.4.7,

packa

ge X.y;

import org.aspectj.lang.ProceedingjoinPoint;
import org.springframework. util. StopWatch;

import org.springframework.core.Ordered;

public

class SimpleProfiler implements Ordered {

private int order;

//

allows us to control the ordering of advice

public int getOrder() {

}

return this.order;

public void setOrder(int order) {

}

!/

this.order = order;

this method is the around advice

public Object profile(Proceeding)oinPoint call) throws Throwable {

O] Wal

o
AT

<?xml

Object returnValue;
StopWatch clock = new StopWatch(getClass() .getName());
try {
clock . start(call. toShortString () ;
returnValue = call.proceed();
} finally {
clock.stop();
System.out.printin(clock.prettyPrint()) ;
}

return returnValue;

7t Yok e & Y Ao,

version="1.0" encoding="UTF-8"7?>

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

xmins:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
xmins:aop="http://www.springframework.org/schema/aop"
xmins: tx="http://www.springframework.org/schema/tx"
xsi:schemal ocation="

S1AY aspect?t M| YRS w0 220K AZto] FBo| OB HeX| =Yyt

cHe AMYolm). g9

HE5=
g 9|8%t Aspect XY

Ordered ?J Ejmj|o

“Advice ordering’

=Z2e)y

128 ol
&

g wet)
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http://www . springframework . org/schema/beans http://www.springframework.org/schema/beans/spring-beans-2.0.xsd
http://www.springframework.org/schema/tx http://www.springframework.org/schema/tx/spring-tx-2.0.xsd
http://www.springframework . org/schema/aop http://www.springframework.org/schema/aop/spring-aop-2.0.xsd">

<bean id="fooService" class="x.y.service.DefaultFooService"/>

<!-- this is the aspect -->

<bean id="profiler" class="x.y.SimpleProfiler">
<!-- execute before the transactional advice (hence the lower order number) -->
<property name="order" value="1"/>

</bean>

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

<aop:config>
<!-- this advice will execute around the transactional advice -->
<aop:aspect id="profilingAspect" ref="profiler">
<aop:pointcut id="serviceMethodWithReturnValue"
expression="execution(!void x.y..*Service.*(..))"/>
<aop:around method="profile" pointcut-ref="serviceMethodWithReturnValue"/>
</aop:aspect>
</aop:config>

<bean id="dataSource" class="org.apache.commons.dbcp.BasicDataSource" destroy-method="close">
<property name="driverClassName" value="oracle.jdbc.driver.OracleDriver"/>
<property name="url" value="jdbc:oracle:thin: @rj-t42:1521:elvis"/>
<property name="username" value="scott"/>

—n

<property name="password" value="tiger"/>

</bean>

<bean id="txManager" class="org.springframework.jdbc.datasource.DataSourceTransactionManager">
<property name="dataSource" ref="dataSource"/>
</bean>

</beans>

9 A9 e Z=fUYE fooService’ bean®t SATHE oo HEH EWME HHE MK
aspect@dZAOIT. FI1HQ aspectd YL FAIRRH FEi=2 JYS 71U

UpRgtes, XML A Z2YS AROIAIY /e 22 AYel g2 71R17] A X 282 °rhA
2ef.

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

<bean id="fooService" class="x.y.service.DefaultFooService"/>

<!-- the profiling advice -->

<bean id="profiler" class="x.y.SimpleProfiler">
<!-- execute before the transactional advice (hence the lower order number) -->
<property name="order" value="1"/>

</bean>

<aop:config>

<aop:pointcut id="entryPointMethod" expression="execution(x x.y..*Service.=(..))"/>
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<!-- will execute after the profiling advice (c.f. the order attribute) -—>
<aop:advisor

advice-ref="txAdvice"

pointcut-ref="entryPointMethod"

order="2"/> <!-- order value is higher than the profiling aspect -->

<aop:aspect id="profilingAspect" ref="profiler">
<aop:pointcut id="serviceMethodWithReturnValue"

expression="execution(!void x.y..*Service.*(..))"/>
<aop:around method="profile" pointcut-ref="serviceMethodWithReturnValue"/>
</aop:aspect>

</aop:config>

<tx:advice id="txAdvice" transaction-manager="txManager">
<tx:attributes>
<tx:method name="get+" read-only="true"/>
<tx:method name="+"/>
</tx:attributes>
</tx:advice>

<!-- other <bean/> definitions such as a DataSource and a PlatformTransactionManager here -->

</beans>

9 AYO A= Z=2uAYH fooService’ bean SAUE oJ7o] HEH EHMM YA K=
aspectdA0IT. FIIHQ aspectd AHPYL [FARQH YEi2 HFZ 7|AT. YFOIA EHNH HAHE
71X)= advice HOIALL EF0JA ESHMM HAE 7IX]= advice ©1F0 Y Z==2ujdY adviceS
Aottty EPRMAN HHE JIXE adviced orderPBT © 2 A o] Z=2ujAUY aspect bean<
‘order’ ZEITEIE ITO] WA 0|,

o

(o

9 F715Q aspect® Y2 FARRN FEI=E JLS 71T

9.5.8. Aspect]? @Transactional S AI29}7]

Aspect) aspect9 Yo o Spring EICIYY LRAN Spring® @Transactional X|YS A& 0=
AL I1s0rH. o] XS AREO1?] ol Y1 UXN B @Transactional O E|OJHE 71X UlA=EE
—DIS’S;]X'I 2|0t spring-aspects.jarl_’-}%l'ﬂ 7891% org.springframework . transaction.aspectj. AnnotationTransactionAspect
S VR dZEode AdoNORY ATk aspects SWMM @R dFSoord A U
aspects AEY YYOI7l #ol Springs AIEYS AAY Pel= SpringAHOlY PN 755
ofZ2YAo|ME o7IN FEBAOITH. el QAP ZIWoz Aot Yye woIS Aol
Note
"
A&T7] Ho)l, GAIL Section 9.5.6, “@Transactional Ar917]” 2 Chapter 6,
SpringS ©1 &% Aspect AIY Z=2IWYS 272F 24 JFAOIH.

// construct an appropriate transaction manager
DataSourceTransactionManager txManager = new DataSourceTransactionManager(getDataSource());

// configure the AnnotationTransactionAspect to use it; this must be done before executing any transactional methods
AnnotationTransactionAspect.aspectOf() .setTransactionManager (txManager);

O] aspectg AF&ZW, YA SeHAIF PSR A O|AT) ofd, U IFH2(2e)/EE 2]

H2E)E FAA 2 (annotate) O OFTE TITE. Aspectfs AEH| 0|29 FAMO) YEHX] Q= Javad #A1E
WHET.
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229 @Transactional®?]=H|C]1 ML Zeh2H oIt public Y9 +PS AT HUBE EIHMH FE3
GAIRIT.

Ay UIAE=9 @Transactional ©:E|O]ME ZehA O HO)Mo) Qo FOojX TIZE EYPIAM

28 2BIOJEDITt.  public, protected, 22|22  default 7MY (visibility) & 71X HIAEE=
O] :H|OJ M X 2= 0JoF TAOITE, protected?} default 7IAHGE 717 HAEE X OJLHO)M X2|ot=
S olefvl Kglo +AL Y SAMY TS ¥| U KUY Yeldt.

O] aspectE AI2¥W @Transactional °J=E|O]HE

SHHN YHS JNES S AEHOAE
MK 9o ARYS QT 181 SXNo=

SET A 230 9ol Y oH publicAYY FYL
SWHN A9 oujg FHAROITE MY pwic DIASES 99 SWMM HAL KL oo B
Has Fojol FAXES go=w Pogs ot AEH o)A Yo FAX I}t YTiR(QEHo)AS
Tl B0 Yithss), AEHO)A XIHE @Transactional N FAIR 70|},

AnnotationTransactionAspect® O Z2HOJME R (weave)Lt E2EA] BEAE AIROII] 9ol GrlL
Aspect)(Aspect] 1Y 710jEE B2 ofZH|o]MS YUSOofYF JTE. Aspect)E AMEI BEA
2719 THOHA  Section 6.8.4, “Using Aspect] Load-time weaving (LTW) with Spring
applications” £ ¥},

9.6. Z2IYPOo=2 X0t EWMM e

|

Spring Z22eYX Q) EINTM Felof 10 F A FYS AMAICHH.

X TransactionTemplates A}-&9}7]
X AW PlatformTransactionManager 7822 AL 0}7|

guol EZ2oges Aol SWMM WS AIRUTH, It Qumes  MAL)
F2YY(OIEEIY, TransactionTemplateS AFEO[0) S FHUCE. F &K JY2YL (VIS AN €
A ITAIXICE) JTA UserTransaction APIQ) ArL 3} Y]£0jCt

9.6.1. TransactionTemplate Al 0}7]

TransactionTempIate% JdbcTempIate—Q-} HibernateTempIate—Q} je}% C}% Spring templatesgl %%'?J
WAS H8Okm 9ok 0|22 BY(calback) HIYYS AtGOR=T, AY YSIH ojxzige
ojze)Fo)d BEE YA HZCT. (YO)4 try/catch/finallyE & Z LI} QT . Springdl T ©)

%EHQX-]E—J’ TransactionTemplate™ A= QFH O,

Ur HC X
YU @ cld

ENAN HYAE oA A 0o} Ot= o Z o) BEE Y3 LE AOIY. TransactionCallback®]
P CIATI| Yo A EE= 229l F591.

Object result = tt.execute(new TransactionCallback() {
public Object dolnTransaction(TransactionStatus status) {

updateOperation1() ;
return resultOfUpdateOperation2();
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oo} Yretg ol QITHY, ThS o) oy S2g

ol

Ol TransactionCallbackWithoutResultS A2 0}E},
tt.execute(new TransactionCallbackWithoutResult() {

protected void dolnTransactionWithoutResult(TransactionStatus status) {

updateOperation1();
updateOperation2() ;
}
1);
29 WO IE=E NFHE TransactionStatus A9 setRollbackOnly() BIEEE IEYC2H EPMMZS
ZUi0F & OIC]'
=12 T XX )-

TransactionTemplate% A}%Ut@l% OH%EHIOVS —z‘eﬁi%% YI=A| PIatformTransactionl\Aanageroﬂ QEUHOFCJ
SICHQEAN AL E9] Ze20 N2E). °JHE mock L stub PlatformTransactionManager? 22
ZeY2AE U9 HAE opjs goh oplols NDI S¢ 3L mxe URYol EAOMX Qet : oL

Ue AefmolAolct T, YL RY HIASES TP YSI) Aol Spring2 ABY £ 9k

9.6.2. PlatformTransactionManager A}% O} 7|

YR EIMNAES AT HL07] Ao org.springframework . transaction . PlatformTransactionManager = A
A2 & QY. beanTZE B bean2 AF2919]  PlatformTransactionManagerd TAEE U]

@%U}Et.lﬂlﬂbfﬂi, TransactionDefinition2}  TransactionStatus 7—,“*1]% A}%%}QEN, %}ﬁ% EF'LI—};*@%
x7)gfotn, B9, AYL 4 k.

DefaultTransactionDefinition def = new DefaultTransactionDefinition();
def.setPropagationBehavior (TransactionDefinition. PROPAGATION_REQUIRED) ;

TransactionStatus status = txManager.getTransaction(def);
try {
// execute your business logic here
}
catch (MyException ex) {
txManager .rollback(status) ;
throw ex;
}

txManager .commit(status) ;

9.7. Z2IIdo=2 XNgol= I MNAXNol ENNAM
o))

Z2agyos Aejols EANH AL YAo) e 5o SWHM YAL IR HYL JRCH
AHY FL Aot olg S0, YUolS NYS AU SWMMS 270k Y ofFoldg

PRSI, AL Springoltt TIE 71&g AIgOlo] EWMMH Y2AS INE ZSAE AYOHY ASKIE

(o2 Sy “
\OJ%Z'\IOICL o] %,—Cl)—, TransactionTempIate% /\}%U}% Z10] o}u} Z‘é‘% 733%*%3101‘:}.

Qrol, ojZeAoINOl e SWMH HHS IR FYS IR, MUK SWHN @ed} K I}
ot olze HAUA 29ROl SWMY BWRAS RAOLD SpringdIAE AHOIIII @Al get.
EJB CMTRTF Springg AISORs 20l MAXQ) SWMM @20 47 vgo) 27| Y2git,
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9.8. £ ofjZ2Ao)M Abio] Thot S

Springgl ENNE FAE= W7 ofZS Aol ABo thol X o|Tt, FIMNLC 2 JTA UserTransaction
| TransactionManager X1 S 1) INDIEY S MEiX o= Sasle) fol g A= Spring¥
JtaTransactionl\/\anager%eﬁi% ofZeFo)1d AYiof wefp Tyl FX9 A9 XS s LA KON
ANYEF ATt TransactionManager2G20) ToF HI2 S 7HK= AL g EHME YAS o1&

—;UEGI /é;}k“tﬁ @E% -?-IUH/\'IE JtaTransactionManager Javadocs% Ba},

9.8.1. BEA ¥=7%]

=2 7.0, 8.1 = O o9 ZHOA, YAIL  jtaTransactionManager=2ci2  THAIO)
WebLogicjtaTransactionManagerS Arg 0= RAE bz gdAo|Y. £% Y=z SIS
JtaTransactionManager® O 2E YAIVIT}, OJAL BF JTA HA(EHNMME g, EWRMOICLY g
G, 2T ZPU SWMHS RIS EYY J15)S YolN YN el SANA oA 2w
Spring®l SN Hj9| x| @etc].

9.8.2. IBM ¥£1]9

Y219 5.1, 5.0 & 4 FF9A, YA Spring2 WebSphereTransactionManagerFactoryBean= e 2E
AIgOIRAE WO, oS YAmolo Y H2 WAEE SO $Yoks Y2ATOl AYAA JTA
TransactionManagerS 7182 = factory bean®|t. O] HAEE Y2n)oj9 21219 BiH™UITt T2t} JTA
TransactionManager ?Ji%‘i” o] factory bean% %UH Q'%E]Qi%t[ﬂ/ JTA UserTransaction7—,Hxﬂgl AI’%%
go] g EHMM HAE 9% Spring jtaTransactionManager= ©J A0 Tt FEE 71X 2 AFYLH.

9.9. ZSHQ LA THot oY

9.9.1. &4 DataSourceES AT ARH EIMNME IS X} AL O}

7“%”“%% Z%Ql _Q_—TLI\}Q%O]] t;’!% 75',]75?,} PlatformTransactionManager ?@% A}%U}qu =
712010} BTt Spring SHA FUTL TA WO SWHMI SHOR YAS ool AL F
Yojct, MHOPA AIRHEYS W, 7| ofRd AL QIT}. Spring ZAYYIEL TR 200l

o)A 7h5 et EAJotOrS A ZYIC).

o lo

< o

Olof Aol Wl EWMHS AT, Yue 2E

o SWMYNY NSO ool Spring
org.springframework . transaction. jta. JtaTransactionManager 22 (EE EX  ofZAoId  ABo)  Tjot
OIIZTYA)E YIEA] ALOOfYt tct, UieF O”X] QoY Spring Z Y3 = AHIOIY DataSource
QrEAst 2o RSN 2 SWWHG 2YOLIA Y Aol 17 2USWAYSE Yol IS0,

F2 ojZzo|M Auiety 2Se o UFY Rolct.

o

9.10. ©f WL XY
Spring Zo|YH 329 EHM/E Kol ©igh © Be XIS A0 ol Y3 E Lo

X InfoQoIAl WY JavaSAMA CIRIQ) Hejolete Mo FC. Java® SWWAMo) oo & Aoyct,
O|ZEY Spring ZAAYTLYL EB3ZFOIA SUMMS MFOIR ALRORs Wyel WYt xS
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Chapter 10. DAO support

10.1. 271

Spring®IAl dlojg N2 ZA|(DAO) XYL JDBC, Hibernate=: JDOE EFUH YYo =29 [oJg
H2 7188 7KK RGot=HE g2 OiXk=Yl 71 2 2X0] QIth. 0]Z2 0Ju] QFTt HAAEHA
718219 NS g2 OIS ot 21219 V)&= YAIQE Ao X2)ot= Hof ThoF HJYglol TYoIE=
ol gjorct.

10.2. 4&d 99 =

Spring% M A AdLxg DataAccessException:'—} YA RZIXHAIREY 9P =E Hoh SQLExceptionx‘l%1
O YE AM&Otes ZIe=RYH HIPr HEAS NI ARIAXNY U JRE &A% Ayl 22

w e a

UEZ oY olQr Yeh) oS EFICL.

JDBC fleoll FIIHo= Spring2 FYAY HEY 9 MEE 90 Hibernate S/ S
EZFOID Ji7RQIY) e R FE IASES WYL, g NI YS ATH(CIRE POLoME LT,
AL Y=L VIEXH catches/throwsT 23 LA §lo] HATH HoJoA T =25 Gle WP
TAIAYEA QS YRS ATH(IUE AT Ao LY ALRNE A9s Y22 HEF AH).
oA AZI AXY IPBCOIY(DB FY dialects) s L FEE WAAUTH WYY Z=I}Y
2UoIA JDBCS G2 R AYe YL Ute As AUAT.

oA ORMEZ Z2YYT9 Yot Template-7]8H BIHS 9IohA Hojct. ol5jie-7jvte) SehAg
A2 0TI, ojZEA|olHE SessionFactoryUtils<) convertHibernateAccessException OJLt
convertJdoAccessException HAE=E 7—.}7—,} A= HibernateException o) JDOExceptionS CIF0jofQt ot} o]
H2EE ANYE  org.springframework.dao N T ZHO] HEe A= YHAIIT.  DOException©]
N2ER ged N, 2AS2 UY0 GNEs AY. A9 JHGolA PN DAOFHYUS

SN

Spring®] AI&%te Al FXEE ©Z LEUOIA FZo] 2T,

|D atafccessResourceF ailureExceptio n| |l'..hcategon'zen‘Da%aAccessExcepﬁonl

|CIeanupFaiIureDataAccessExceptionl |DataIntegrit;rVioIationExceptionl

|I nualidDataAccessApiUsageExceptionl |Dead|od(LoserD ataAccessExceptionl

|InvalidDataAccessResourceUsageExceptionl |DataRetrie\talFaiIureExceptic-nl |DptimisticLod<ingFaiIureExceptionl

I

lhcorrecft,gbn‘afe SemanﬁcsDataAccess.Exce,aHorrI |Dbjec‘tR etrie\raIFaiIureExceptionl |ElbjectD ptimisticLockingF ailureExce ptionI

|T3rpeMismatchDataAccessExceptionl

(91 CIDIAIY AAIOP) MHEY A PEI} ULUS RojFED ke o Fojvtet)
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DAO support

10.3. DAOXIUS 9I0t YBE F422h2

JDBC, D022 HibernateXd ARl wlgioz ciojot glojg X2 7|42 =Y A XYL
Fgot7] o), Spring2 SiAlo] BFxpOls Ol FAIDIE DAOZ2H 29 MEE N|Z0ITH oy ALY
Zease doE axeh OA) AIRFY V1&g YAk TiE MY MYe AFole viacs
MR

O

DAOX|Y Zeh=

X JdbcDaoSupport - JDBCHICIE W ZNE I 7o W2 (super class), DataSourceE LLE T
o] Zel2E ofgl 22E Ao NZH DataSource2RE E7)BHH jdbcTemplate Y2Y2E A)Z et

X HibernateDaoSupport - Hibernatetlol® HZ2 ZANIE 3t F0 S 2 (super class), SessionFactory =
g2 QItt, o] FYax= Y SY2E Y9 NIH= SessionFactoryEFE X7)20H HibernateTemplate
QIAHAE K| ZVITt, SessionFactory, flush mode, 1<) E’j‘f‘.?ﬂf o] Uzol AdFPE AYS T
*I%UPI %UH, HibernateTempIate% %Uﬂ 5}’8 —7'(—7132}%_}!\_ %lcl'.

X JdoDaoSupport - JDOYIOIY FY2 HANE {TF Ald:’EH"(super class), PersistenceManagerfactory =
%Ri ?_!Cl' O] %EHiE U]'Tl %Eﬂi% TIUH K'“'g“% Persstence/\/\anagerFaCtoryi_?_E‘] 357]32]-%
JdoTemplate QQ2EIAE X ZDIT},

X JpaDaoSupport = JPA TIOIE FHZ HKNE U0t 1222 (super class). EntityManagerFactoryS L2

PIipS
=/ =
JICt, o] ZejAL Ol ZWAEZ YO MZE  EntityManagerFactory28E  X7)2E  jpaTemplate
OJAEAZ R ZJIct
w “ =2 o | .
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Chapter 11. JDBCE A% Hloly J2

11.1. 274

Spring®  JDBCEFY ZIYRA3o 9o ANgH= -F7lc U3y Z=9 9of g A
BoXT(7)1YEB 2 H9 Q= £ Spring? IDBCFAY ZYRAIE ALY ofjZe)7j|o]d ZHeX}o]
oo IYE WVt ATh=Y LEO}}.).

1. connection ZI2f0)E §O|5}7]

2. connection 47|

3. F2(statement) YAIT}7]

4. 72

o

Zu)on S0}

5. ZAES 30 W= (iterate) S Y5017

o
N
K
1o

Qr=o]| ool AFo}7)
7. 99 ANejo}7)

8. EINE ©F7)

9. connection 7]

Spring@ AMO1Y) ogn WS viEohs 2O APISH 22 DBCS WSE OI9IEWe) yMTh AlY

REg oo

1M.1.1. 7R #=

JDBC-’:S/(\)} EE’"%’-?JEE Springoﬂ 9| o) H]%El% 470 ( core, datasource, object, ag)a support)gl
7| X=2 FYET.

org.springframework.jdbc.corel_’-ﬂ9]7(]% JdbcTemplate S 29510 0] 719 Tyt callbackQIEIH| 0], 717|T7}
Sgor gd ZHAE =YD

org.springframework. jdbc. datasourceZH 7)1 K| = & DataSource F2S AT FEIYE Il2E =YD
J2EEAEO)YElo| ©Z0] X 92 |DBCRESE HAEOSID AlGHo})] 9o AIRHS 9= ojgI}x
LY DataSource 7HS ZYVITY. [FEYEZHAE LROIYY JNDIZ 28  Connectiong ¥
Connectiong & JA UIA2=E NZVUT. OJAL DataSourceTransactionManagers AlE0ls AAY
2= o) AU XYY,

2 C}% org.springframework.jdbc.objectﬂﬂ7]”% A =0 SRS A Y xﬂ/\t%ﬂ%@ 7—'.”"]]7(‘]‘_"3 RDBMS -?_]E],
update 28|12 XN Z2AINE #UOI= SHAE ZYUT. o) JYIYLS DO o Y4t AU
FA2o) oo vrAd A= Glojgylo|l22 28 “disconnected” ¥¢. JDBCFYLY =2 A2
org.springframework . jdbc. coreZH 7] X|LHO)| A O} 9] SjjRllof) 9 =TfT},

OIX|9 2 2 org.springframework. jdbc.supportZl 71 X]=  SQLException®1 ] 7= W9 R EHIE ISYH2E
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JDBCAEZO] TYANZE 9= org.springframework.dacZl 71 X[HOIA HOH J=2 YYo] HTh. o]JHL
Spring JDBCF4} @|0Io)E ALgORs REJ} DBCEE RDBMSSH o3 A2 7UY LRI} gk
A oujpith RE Yold oYt mEX HuIEI) AW Cf2 dYS ojole S Yol
SPYU5 Qs oS W= UL AZorn NISX gt

11.2. 712%9Q JDBCANEL o8 AN2g 9% JDBC CoreZehx

11.2.1. jdbcTemplate

JdbcTemplate JDBC Coreml 7| X|OJA] oHA] Zf20|tt, oL X1PS Y02 ST 2=4 JDBCY
RS TGN olRe UFS TERS YOMUSINY BEHOE WYY As el
BOlES SOFEC. ORL statementdd 4%, SQLS AA0ID AL wIAOlD ofBeHoly
REg Yol WyNel PBCYAIS £0Th of ZAAL SQLAR), update® & XY ZEAI
DE, ReitselS WO £US DO WHH QXS RoiFE MY FAUC. one =9l

DBCAISIE Fm UYHOl es 2SS wookn B9 ciydl YUE ABOES o

“

o Ze2g Algole BEL TR YYop) PP FAS HFOLs calbackUEHOIAY TUY W}
QJC}. PreparedStatementCreator caIIback?JEiﬂﬂoli% SQL:’—} %!_9._?} ?JX}% H]"Z,—'U}% %Eﬂioﬂ 95y
N2 = Connection2 =2 prepared statementES AJYJITH. TZF 159 statementES YYo= AL
CallableStatementCreateor ?JEiﬁﬂoliOlCt. RowCallbackHandler ?,1511_’-'“0]5% ResultSet2 2 FE 7_|}7_|}g|
rowOl| A g3 FOrdTt.

0] ZYAL DataSource FEEE OfZYA|0|Y AYAEUYOIN ZY|HD Yl (bean) YENTY Av|20}7)]

oof AFYMel xJJotg Fof ABATUUOIN ARES UTh FY: DataSouces OHEZEIFHONH
AYAsuoly MY WINY  AFsojop ot o] AL callbackQIElH 0|29}

SQLExceptionTranslator?J511_””Olioﬂ iy OJXTQ} =7 [[]1_3,_01] o]g-\l% Ul%%‘“—ﬂégf %' %87} gic]-

UpXjgje 2 o] Ze20f 9Joff ojfolE = 2E SQLE ©EH U2Y2Y [N J=E =YD SeH2YO
A9 FHE 229N peBUGT SIHOIA 2IJFHTHTHIH  jdbcTemplate®l X2, jdbcTemplate 2TH29)
AFRAIY 9] o2 A0t ALRETHH THE710]Y.).

11.2.2. NamedParameter)dbcTemplate

NamedParameterjdbcTemplate =cH2E= EYY E}E}UIE”P—E! NRES N %X]—T'—JS‘X}('?') QXIS AR
DBCT2S Z2IYoLe AT HhYSL)S ALGOI] DBCTRS Z2IYOP) 949 XYL FIRICE
NamedParameter)dbcTemplate %l“-ﬂi% %’%1?] JdbcTempIate% EQU}—T—' 5578% JdbcTemplate = 9‘]%‘?}5}. o]
22e NamedParameter)dbcTemplate %Eﬂé” JdbcTemplate AR <F C}% %"3?}% 01:;_—}%}330]5}.

-

// some JDBC-backed DAO class. ..
public int countOfActorsByFirstName(String firstName) {

String sql = "select count(0) from T_ACTOR where first_name = :first_name";

NamedParameterJdbcTemplate template = new NamedParameterjdbcTemplate (this.getDataSource());
SqlParameterSource namedParameters = new MapSqlParameterSource("first_name", firstName);
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return template.queryForInt(sgl, namedParameters);

valueti 9Y9g 20l 8I|9 AL sqr YF agEy Y P namedParameters’

e (N\aquIParameterSource EQQl )= 29329 ",

Galo] otciel, Yoy ulejujel(2en BAE PS)ES (OIVIE FH HEMMap-7I8 AEAS AIRO}o]
NamedParameter)dbcTemplate ?Ji%ig fj%}%}# Qll:}. (LI'U"X] U']]_).\_E% NamedParameterJdchperationsoﬂ
ool =Lt NamedParameter)dbcTemplate %F—Hioﬂ OJof ?@%C})

// some JDBC-backed DAO class. ..
public int countOfActorsByFirstName(String firstName) {

String sql = "select count(0) from T_ACTOR where first_name = :first_name";

NamedParameter)dbcTemplate template = new NamedParameter)dbcTemplate (this.getDataSource());
Map namedParameters = new HashMap();
namedParameters. put("first_name", firstName);

return template.queryForInt(sgl, namedParameters);

NamedParameter)dbcTemplate®l] #TAE T2 FL 7|58 SqlParameterSource(ZL2  TWI|XY EX|o}=)
QJEjm|o]Ao|t}, ©]U) Jz—'E—DF—7—.}(Maqu|ParameterSource %Eﬂﬁ)% XEot= AF OtYy= o] Q¥ m|o]2 9]
THEZ 0]]7(1]% ESZIC}. SqlParameterSource fjx‘“% NamedParameterJdbcTemplate% —cv'-l(ﬁ %‘%‘ 2ol g 3}91
E%gi Xﬂ—-(_)—'U}% 10|ty MapSqlParameterSource %Eﬂi% 7}753} ?JEH?J ?@%OI—E java.util./\/\apoﬂ EH?J
O PEi0o)l XNK L= PUOIH| AL QICY,

e, Y ZUIEE, SqlParameterSource AEJH|O]2 9 FHE L BeanPropertySqlParameterSource = h20] T},
o ZeYAL UY JavaBeand T AAET EFOID PY FelolE o 2UNY =Y A
ZeluE)g AFROIC Xl oj2e ET BoP shEZo|c,

// some JavaBean-like class. ..
public class Actor {

private Long id;
private String firstName;
private String lastName;

public String getFirstName() {
return this.firstName;

}

public String getLastName() {
return this.lastName;

}

public Long getld() {
return this.id;

}

// setters omitted. ..

// some JDBC-backed DAO class. ..
public int countOfActors(Actor exampleActor) {

// notice how the named parameters match the properties of the above ’Actor’ class
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String sql = "select count(0) from T_ACTOR where first_name = :firstName and last_name = :lastName";

NamedParameterJdbcTemplate template = new NamedParameter)dbcTemplate (this.getDataSource());
SqlParameterSource namedParameters = new BeanPropertySqglParameterSource (exampleActor);

return template.queryForint(sql, namedParameters);

NamedParameter)dbcTemplate 227 MEHQ JdbcTemplate Y9Z332 Z2J0It= AL 71Yoret. Z2-¥Y
JdbcTemplate QA A0 XI2T LU} S&C}'ﬂ(]dbcTemplate S22 EXoI= @IHX] 7]59
H201=), JdbcOperations QAEJHO|AE £ ZXH jdbcTemplate®l H20F= getjdbcOperations() HIAEE
Arg @S 9.

=2
=
::.‘
d

NamedParameterJdbcTemplate = A= A= QNI V|HH = AR mEE AUt M=
NamedParameter)dbcTemplate QAEAE QJAYHADIDE ¥ ofL 2} DataSource(Sprlng—l loC71&8 AIE3ICy
Spring |OC?;'E‘”O]U]% %UH) Ut oL NamedParameter)dbcTemplate 9,'5%5% o) Ao 4t
DAQO Tioll 22 QA"AS Qo

11.2.3. SimpleJdocTemplate

Note

s

"8

o] S0l Yof NZ=HEe 715°] Java 5E ABYIT ALBISOIHE WS ¥e

Simple)JdbcTemplate %EﬂiE Java 5?,10']9| 7]‘6&!?} QQ% 7}7(15 \jo J Sprlng JdbcTempIateoﬂ CHU}
2fjmj o)y, Simple)JdbcTemplate %Eﬂi” Java 59 ‘_rl—u:}g %@’5’3} 75}% 7l6€ ‘l‘ll?,} ﬁ%olct. U}XI?J Java
59|A JH0I= AFEO] IDKOIN B MOA] JiYdl= AL 2 FOoRIT. oj8dt 24 fAYY L2 7159
IR},

P24 999 YA99IA SimpleJdocTemplate 2eH2Q) gH-FJh= ’before and after’ 9IN= 71y %
YoxY, t9 Ic =22 HNEXNQ Spring JdbcTemplate 2 A0 QWIIX] ylojgl FIZ2 ZEE

=
EO:]_TLSC]-'

// classic JdbcTemplate-style. ..
public Actor findActor(long id) {
String sql = "select id, first_name, last_name from T_ACTOR where id = ?";

RowMapper mapper = new RowMapper() {

public Object mapRow(ResultSet rs, int rowNum) throws SQLException {
Actor actor = new Actor();
actor.setld(rs.getlLong(Long.valueOf(rs.getlLong("id")))) ;
actor.setFirstName (rs.getString ("first_name")) ;
actor.setLastName (rs.getString ("last_name"));
return actor;

¥

// normally this would be dependency injected of course. ..
JdbcTemplate jdbcTemplate = new JdbcTemplate(this.getDataSource());

// notice the cast, and the wrapping up of the ’id’ argument
// in an array, and the boxing of the ‘id" argument as a reference type
return (Actor) jdbcTemplate.queryForObject(sql, mapper, new Object(] {Long.valueOf(id)});
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O|H& SimpleJdbcTemplate S A}%%}EH?J g2 YI2E=0|Th, 'EY YD I=E oY Ote=A] et

// SimpleJdbcTemplate-style. . .
public Actor findActor(long id) {
String sql = "select id, first_name, last_name from T_ACTOR where id = ?";

ParameterizedRowMapper<Actor> mapper = new ParameterizedRowMapper<Actor>() {

// notice the return type with respect to Java 5 covariant return types
public Actor mapRow (ResultSet rs, int rowNum) throws SQLException {
Actor actor = new Actor();
actor.setld(rs.getlLong("id"));
actor.setFirstName(rs. getString ("first_name")) ;
actor.setlLastName(rs.getString ("last_name"));
return actor;

1

// again, normally this would be dependency injected of course...
Simple)JdbcTemplate simpleJdbcTemplate = new SimpleJdbcTemplate(this.getDataSource());

return simpleJdbcTemplate.queryForObject(sql, mapper, id);

11.2.4. DataSource

Glojgu|o| 22 R YolgXY S YOI /oA 2= Hlolgyjojl22 2F  Connectiong Y23
LIt YT Spring DataSources SOHA C)1AS FYVITE. DataSource= JDBC2H]) Q) AR 0|1 AHHH
connection3’dXg EF YTt OJRL FEHoYUEE ZIYY3A =2 J59Y  Connection
pooling® OhZeYFolH BET RE EWMY P PP U YEES UTh IHUKY YFOIA
YAl dlojEbloj 0] AAGKS AMUS & TWRIL QT ojRS Holgyo|As AYots TeIx
Moot YAl YAl BES JhYcln HAECK: SO $IIK MYS 2T LYofjop YXE R2X|Y
O TojE|aAT}t HYo] HKlo) ThofA mRE ot

Spring®] |DBCEIC|OIE AW YA JNDIZ 2F GoJH22E AL SpringBiZUWoIA R Z = o
e TULL AU HHS e Aot FAY A2 Y AHOJUNIN UHAYS SO As
A YT el uzol  TRolm oY FJbHel  PYEBol YN o]  AMolA
DriverManagerDataSource = AF2 Y O|Tt. DriverManagerDataSource = Y4I°] JDBC Connectiong YA 3T
RQIOlI| QOIA AFREOIK AW TS WA KEUIL YL DriverManager?t Sefo|BjIAS
2EYs Q=S DBCECOIYY mAXE EYY FAOISS PAPHOL oIt 2 oy gae
JDBCEejojBiAfolo] ®iZo] Sl udS HMZoHorgt Sich. of7)N T S YN YAl =ejojsio)
SAE Fojojop Yith UiNgloE AL dHojEujo]x Y AIRHE AIRAIYW uYMes
N)-2OHoFPE BITt. O] DriverManagerDataSource: S AY017] T YHE BojF = YA|o|T},

DriverManagerDataSource dataSource = new DriverManagerDataSource();
dataSource.setDriverClassName("org.hsqldb . jdbcDriver") ;
dataSource.setUrl("jdbc:hsgldb:hsql://localhost:") ;
dataSource.setUsername("sa"

dataSource.setPassword("");

11.2.5. SQLExceptionTranslator

SQLExceptionTranslator< SQLException} Spring< glolg g2 =) AAof o)A
org.springframework . dao.DataAccessExceptionAFO] 9] 5 %}—)r\— Q= = Bty 9j5j FHEF

32 &2
(e

(o)}
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Q€| o] 20T,

FUL Y YAYS oA LPN (S S, DBCE o SOLStateZEE AM0h=) 0| AU 21 (%S
SY, Oracle|¥RZ=E ARBOR=)E5 AT

SQLErrorCodeSQLExceptionTranslator 357]%‘”8‘01] 9 olj A /\}%Ol El% SQLExceptionTranslatorgl ‘?@O]C}.
o] PUL YNDEZ YAOI=T) AIRVITL soistate FUWT BT FYOIKY AKo)] S&Ho|ct,
OYRE YN SQLErrorCodes®lTll  EF|=  AB[Rl  EQJY IEo) J)XE FY. o] ZR2s
“sql—error-codes.xml"E}E O|E9] Mmoo goj 2 EXE T SOLErrorCodesES AAQTH7] {9 3L
O]9 SQLErrorCodesFactory®l OHA] G2 LYRAETE. o] DU PHZE=o] ol FYets
DatabaseMetaData2 $&8 YUY Xl DatabaseProductName©l 7|2 FU.

SQLErrorCodeSQLExceptionTranslatore ©F22] AX] ¢ &l (matching rules) S X -83IC},

X A= ofy ZeH20) YoM A ABAPF IO A (custom translation). ©] ZeH2E ° #AE
HEOIA] Qe ROl JRWR2 242 AFBHE Ao Foofe).

X AHIELXE NEotet. AHREE VAP0 oA SQLErrorCodesFactory2 =2 28 U0 XIT},
OJAL ZHAWMARTE OHREE R YIoJHY||o]2 BIEYIOJEY 2 R YoJHy|o]X ojgo=2 2F
1€ YA

X fallbackPWAAIE A&0}E}. SQLStateSQLExceptionTranslator— 71499 fallbackdlAd X}o]T},

SQLErrorCodeSQLExceptionTranslator= C}%J—'—} 75}% UJUJQE %}Q%I-_/,\_ %I\C‘

public class MySQLErrorCodesTranslator extends SQLErrorCodeSQLExceptionTranslator {
protected DataAccessException customTranslate(String task, String sql, SQLException sqlex) {
if (sqlex.getErrorCode() == -12345) {
return new DeadlockLoserDataAccessException(task, sqglex);

}

return null;

o] NI ofgiRE '-12345" = SHAEAAY 7)Y YK QoA SHAET] AOHA AT
T2 ogj3 =0t} o] AIRAIH9 AKX (custom translator)S AI80}7] QO)A] setbExceptionTranslator
UAEE ARt o] OiAXZF "QOF Yojf HIZ2Z ANZYE A  jdbcTemplateE A2 O17] {3t

JbcTemplate ©2 3t YAWRIL YTk 01719 ALGAPYS) OfAXI7} OB AFGSIXI Thet ofF|7}
et

// create a JdbcTemplate and set data source

JdbcTemplate jt = new JdocTemplate();

jt.setDataSource(dataSource) ;

// create a custom translator and set the DataSource for the default translation lookup
MySQLErrorCodesTransalator tr = new MySQLErrorCodesTransalator();
tr.setDataSource(dataSource) ;

jt.setExceptionTranslator (tr) ;

// use the JdbcTemplate for this SqlUpdate

SqlUpdate su = new SqlUpdate();

su.setJdbcTemplate(jt);

su.setSql("update orders set shipping_charge = shipping_charge * 1.05");
su.compile();

su.update();

o] AIRAIYY ORMALS sqerror-codes xS NFATEES AI|YJo) TIZE OjMAIZ Yoby] TRo)
dlojelaag HYYch,
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11.2.6. Statements AlI%§}7]

SQLZS Ao #o) delt H2 =0 o go) dalt 2R
ojct, Galol IRE IREW YAL JdocTemplate & Y ANIHe U
AL A7)0 HAY A2 Holge ddote 2& VISHY =2

EO:]%S_C]"

DataSource <} JdbcTemplate
Belol ojasE AL

Yol Weot L oNE

(o (lo

U

import javax.sql.DataSource;
import org.springframework.jdbc.core.)JdbcTemplate;

public class ExecuteAStatement {

private JdbcTemplate jt;
private DataSource dataSource;

public void doExecute() {
it = new JdbcTemplate (dataSource);
jt.execute("create table mytable (id integer, name varchar(100))");

public void setDataSource(DataSource dataSource) {
this.dataSource = dataSource;

}

11.2.7. FA=2 AYo17]

WASE SOl o) FIINOE ool Y 49 Fe YRS Y. I UASY PPS LY
Ye vIkols FRE o) AFSSEE Yol 9tk ofte gae ofte dmcE e JeEy
EJUS 7ML JZXxE 2EY. U O FALSH YA queryForint(..), queryForlong EX
queryForObject( )& AIS S YITh PAIS RISE IDBCEIYS QANY WU Al A2 W
oI}, UreF ERIHZO] QR OIK] QITIH  |nvalidDataAccessApiUsageExceptionsS YR AOITE. 4719 intS
TR stringg A FHY | YA=EE ZYOs AA| 7L QT

import javax.sql.DataSource;
import org.springframework.jdbc.core.)dbcTemplate;

public class RunAQuery {

private JdbcTemplate jt;
private DataSource dataSource;

public int getCount() {
it = new JdbcTemplate (dataSource);
int count = jt.queryForlnt("select count(x) from mytable");
return count;

public String getName() f
it = new JdbcTemplate (dataSource);
String name = (String) jt.queryForObject("select name from mytable", String.class);
return name;

public void setDataSource(DataSource dataSource) {
this.dataSource = dataSource;

}
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ofLte) AWBL AY F2 BlATo) FIpYo R 2ot YYots 242te] AT IR Lists Yok
Clojet OISt STt b QuHel o 2209 BEE A DHUS LA Map FENSl LS
OI2A0=  queryForlist®]Tf. Hf f2J7F & YIRE9 T2EE J[NLE UALEE FIROIGYH 93y
g2t

public List getlist() {
jt = new JdbcTemplate(dataSource);
List rows = jt.queryForList("select * from mytable");
return rows;

YISl BlAEL o)XY wYUHolT

A

[{name=Bob, id=1}, {name=Mary, id=2}]

11.2.8. HIo|gyo)|& 5740}7)

YAIO] AIRUS Yt UL updateBIRET} YUTh Ui oYt 7)2II2 ot YL £HOIe oINS

ool X 22t of SIFIoIA row TIOIEIE AP AXITYAH(place holders)E 71 SQLES AFgQITh.
2o F2AY updatedlSEE O J152 JHMITE. TRIO|E e A9 vige) FYEch

import javax.sql.DataSource;
import org.springframework.jdbc.core.)JdbcTemplate;
public class ExecuteAnUpdate {

private JdbcTemplate jt;
private DataSource dataSource;

public void setName(int id, String name) {
it = new JdbcTemplate (dataSource);
jt.update("update mytable set name = ? where id = ?", new Object(J {name, new Integer(id)});

}

public void setDataSource(DataSource dataSource) {
this.dataSource = dataSource;

}

11.3. Hl°olgsjo)xs AFS AIOO17]

11.3.1. DataSourceUtils

DataSourceUtils =2TA= ZQSIHH  INDIZ ¥Y  connection® YUY connectiong ©7] 9%t
static 2SS MJ0k= d2Iotl Fot Ay Feh20|H. o)RE AHE Y connectiong AT XY

Oﬂ% g\, DataSourceTransactionN\anager% A}%?JC}.

F9 . getDataSourceFromJndiU'“—}-\—E% bean factory‘# OH%EI?HOW 9*'5*'&5% /\}RUW 913}
ojZemo|Ng BEE YTt oA factory] YA YIZU jdbcTemplateJAHAS WX AFOH=
=

MZOIT}. ndiObjectFactoryBean= JNDIZ 2 & DataSourceE W12 TIE QI=0j|H DataSource bean®}
FeU ABEST QY. Y€ DataSource29 WA= AYY ZAOITE. G2

Ul o ﬂJIO cr

>
o
S
Ne—
Z
=
1o
=)
QL
—-
QO
w
o
c
=
(o]
0]
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1% FactoryBeanS JYE AN QIT},

11.3.2. SmartDataSource

SmartDataSource QAEL|O|2E= FAAY GOJEY|O]2E Tt connectiong ANI3EF Y= SeH20] o)
FAEE= AOIY. DataSource UEH|O|2E YFYOI=RAL FOAZL KT YOJOfUSI= connectionQ X
OIJX| HEOI7) 9Jol AIGOIEE OIQVITE o|HL WEE 227} connectionS MAIEOIY YURICHs
2e ATr BEYS o R8YS Ut

11.3.3. AbstractDataSource

Spring?) DataSource TAHAZBZ YT abstract 712 22 = "AJAZ(uninteresting) "2 A2 3ITt. o]RE
GA10] XHA19) DataSource FHZ S 24 H 2ot I 0|T,

11.3.4. SingleConnectionDataSource

SingleConnectionDataSource2 2= AT YO|Al Q= connectiong ZXV  SmartDataSource &
TFTAZOIY. 2Y9] oJAL HYF AT E Hs5 OfYT.

9o} HAAH2A £2 AIRUYNY, Ho|IETSI EYY connection®) 28U closeS
suppressClose = true2 AQ0Ie}. oA 24 connection™{19)] close-YA| ZSA|E
YA °lAE 279 Oracle connection®|L TIE OJEYF XY FHATS UT=ARS

LEUHY,
I9totzio|

=2 A

<

()

2},

ojRL V2HoR HAE FAo|T. AE Y O|AL ATV NDIRHY YA AL ohZ2A o
Ay QROJA ZEE Y H2Y TIsOI=S QY. Driverl\/\anagerDataSource—Q}% EXCE oJHLe
AAIY 2=18 connection'd’d =HE Z|Of2 L2 connectiond AHAFE QITY.

11.3.5. DriverManagerDataSource

DriverManagerDataSource 2= v ZeHEE o QUi oW JIDBCE=SOIYE Aot AAN|L M=2L
connectiong Br&%t= SmartDataSource QEJL|O]A9] LT ZO|T},

O]%l]% 7—|}7—|}2l ApplicationContextLH DataSource beanol‘—l ?JE}?J ]ND|%}%§P—}Q| ?——-3@7(']%1 EﬂiEL}
J2EEZHIOIY QB9 =gXQl ¥UFE Yo TFMAYNe= F801Y. £ HAY Connection.close()ZEE
LI connectiong @2 AOIT. 2=HA oWt pataSource-Q4] WAILAEAIEE AFAAOIT,
OPYE, commons-dbcp? ZZ KUYl AERUS connection poolg A&O= AL HAE
GFNMNZRT YTt OJRE DriverManagerDataSource @ B0l connection poolg AIE0t= AL AL
NEAS L N

11.3.6. TransactionAwareDataSourceProxy

TransactionAwareDataSourceProxy+= Spring—%}el EE\JHB?@Q] QJX]% FI1017] H%r CH’}J DataSourceS
EZXO= Y DataSourceS AT ZFAICITE. O] FOA, OJRE J2EEAYY} ANZ0l= WESHQ JNDI
DataSource 2} FAOITY,

. Note
“a

DEOIQF Of= FEVF EAOIY #F JDBC DataSourceQUEIH|O|2 PAHEZ WY I= AE
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AQotn o] ZTAZ AgOIe We A WROIAY HIYEOIA gt o] 29, o] eI}
O:PSU] A}%”%U}X]E} Spring%fel EF'(BX_‘HISOH :’\:}HIQCT JdbcTemplate OJL} DataSourceUtils 2}
T resourceWRAS YV T 2 W FYUUS AIGOl] YU XATY ARe DES
POt o) ol deEch,

(%—E’ }5”1](3 %‘E% A9l TransactionAwareDataSourceProxy Javadoc% E‘j—}.)

11.3.7. DataSourceTransactionManager

|
flr

DataSourceTransactionManager %EH ojL19] JDBCE“ oJgj fatas= a2 (?J
PIatformTransactionl\/\anager??'lj%0]C}. 01318 %‘/\l% gojg A9 JDBC connection% _,X_lgoﬂ —’-‘—‘Zﬂ%
AY =0 BRIEDIY, AA L2 Yojy LAY L9 AY = connectionS 9291

ojZ |0l L= J2EES) EZFXO) DataSource.getConnection CHAI9)
DataSourceUtils. getConnection(DataSource) = <90 JDBC connection2 71XL0fQt QT OJRL o=
${‘j%ct mAs iy} OI%% Xﬂi% SQLException CH{\JO)] N3 X] 9,18 org.springframework.dao 01]9_]% ?jﬂc}
WbcTempiate @ 22 2E ZeYY2 AL MCIHOR of WY AU Uop o SUMA
FURIZ AIBOIX QY S Bele BEY 22 2ol YD) Hsoe),

DataSourceTransactionManager = ei2x= AI2APFSl AT o, XNAHDF DBC 72 AT EYorAdg
M85 = EYorRS AYTUTt. FXE A0 {0l ofEZ 2ol TEE JdbcTemplate Y 21219 AH9H

A { ot DataSourceUtils. applyTransactionTimeout || = 32%% A]’%UHOF?J o=

o] FUZLE Oy XYY FJ¢ JTAS AFOP] o AHHOIYE LFOHA  Y=sAANY
JtaTransactionManager tﬂﬂoﬂ *I%%’—’-‘— 521‘1}. F 71X A}%} Aol <] E%% %—l)gl)ggl ZHIOJTF. g}g} %}{\Jo]
27 connectionSY WYL YUY JTAE AR XY e UG NYOA et ROl
Fojotef. |

11.4. X18F ANXY DBCAYS 22 O}7].

org.springframework . jdbc.objectZl 71 X]l= &Y X ANYANQ Yoz GoJgyoj2o] HI0I= AS
sigjole ZeAs EYUIh YAS FAS SUWolm AN Y dolHE BRY2 AN
zejmez Yyole HIAUS ANE EYole eAexy ZAVS A4 Yok YUL =Y AE

Z2A)X 2} update, delete28)2 insert +2& Aot QJT},

Note

e
UE]O“/\'] ?ja%(StoredProcedure %EHQQ] 01]2]% 7}73) Cf%”{fj RDB/\/\S’E,}%" %Eﬂéﬂ 335
JdbcTemplate &0 TN Aes DR Spring/NYXIS 2] view?t Y. £F ojAL A
JdbcTemplated] BIAEE IT0) T ZE0l= DAOUIAEE AIROI= A FAOIC

ol2el view Clefe AEdAIF Y0|Ch RDBMS X ZejAE AIRoo] ZFIISY %S

ALt XARETIY, AFY 2AHAE AIBOI=AE XREM =20,

11.4.1. SqlQuery

SalQueryv= SQLAZIE W&Yol= 2T =0 QAHTF HHE AR IISOITE. OFY ZW2E ResultSetS
vIEol= FOF AYE NS Qe AMHNE MIOH2] A% newResultReader(HAEE FHONOFTL OFT},
SqlQueryx= MappingSalQuery OFIZei27F JavaZeH20) Wi WY rows AP Y9 Y2 Hor FAS S
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MFopzl ol =24 AZ[e= ARBET. SdQueryg YO ©E FUIS
MappingSqlQueryWithParameters o UpdatabIeSqIQueryO]C}.
11.4.2. MappingSqlQuery

MappingSqlQuery+= Yoot oy ZH2IF JDBC  ResultSetd 7—.”—;}21 YREE N2 HFOI] Aot
FAYAZE0Q] mapRow(ResultSet, in) S THYLEN XA 7159 F 20|t}

ObX

RE YYD sqiQuery FAHZQ, MappingSalQuery= IHE & AFEED OJAE ArESY] J1E 41 AF

OfLfo| T},
customer8|°|29 HIOIEE Customer®] QALYAZ WPOI= AFEAPYS] F29 ANIE OffoA Bef,

private class CustomerMappingQuery extends MappingSqlQuery {

public CustomerMappingQuery(DataSource ds) {
super(ds, "SELECT id, name FROM customer WHERE id = ?");
super.declareParameter(new SqlParameter("id", Types.INTEGER));
compile();

}

public Object mapRow(ResultSet rs, int rowNumber) throws SQLException {
Customer cust = new Customer();
cust.setld((Integer) rs.getObject("id"));
cust.setName(rs.getString("name")) ;
return cust;

Q2= RX TIEIUJEE pataSourceS 7= AIRAIYQ HZZ OF AYAIS RNZoTt. o] YYXNA
®2l= DataSource 2 O] FSE {0 HBEE TIHL7] 0 FPHOIoF Of= SQLS 71T oS
WYRIE YT o SQLe AWk Y FYY oWy mUEE MY ANRES =Y
PreparedStatementS Y0171 o0  AREE  AoOIT. 2] IEIUIEE  SqlParameterHiOll  WEE
declareParameterBl| 2= AFZONA] HQS|OJoF TIT}. SqlParameter + ol java.sqI.TypesLﬂoﬂ o=
JDBCEIYS 71X, 2E TR0 I} compile() HIAEE TZEIAN HOH FO) statement= FTH|H
Uzoll sy

o] ALA} HO Her} £|gHn S BSE WAL

public Customer getCustomer (Integer id) {
CustomerMappingQuery custQry = new CustomerMappingQuery(dataSource);
Object(] parms = new Object[1];
parms[0] = id;
List customers = custQry.execute(parms);
if (customers.size() > 0) {
return (Customer) customers.get(0);
1
else {
return null;

}

A Uﬂ—}!\—E% 9-75] Toje|E| 24 ﬁ%"ﬂ% id<} %lﬂ}ﬂ customers ISR CustomerMappingQuery
Seiao JdAYAZ MY To| P FUY 2E TS EYY A HiAS YTt o
420 2 PO TYUIET} YD OAL ntegerZ MYHCH X2 el TJUEY BIALS AFROYA
S +AY FUt YD LYY FAYS Bof YAHE 229 YIS Y Customer AHE
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YOI 1S AATCL. 0 FLo MY AP ot Y=ol Yolct,

11.4.3. SqlUpdate

Sglupdate 2eHA= SQL updateE W&, KXY, updateZiX= RjAIR IS0, 2E
RdbmsOpera’tion—g‘‘j-Hi g, updatec ofefo)lg g 7FX)12 SQLY FLHTt.

o] 2eiaE Al HAY execute OUHIREL} FARL WU update OHEREE NIZTUTE.

o] Zelar Yuolch S o)3o] Blf) IAX(CIS SU AIRAL Y updatedl2SE F7Iole) %)
g5 XY ojRL SQLS AYotn aeivjEs MAge=H Yl aretolE et g4 Yot
import java.sql.Types;

import javax.sql.DataSource;

import org.springframework.jdbc.core.SqglParameter;
import org.springframework.jdbc.object.SqlUpdate;

public class UpdateCreditRating extends SqlUpdate {

public UpdateCreditRating(DataSource ds) {
setDataSource(ds);
setSql("update customer set credit_rating = ? where id = ?");
declareParameter(new SqglParameter(Types.NUMERIC));
declareParameter (new SqlParameter(Types.NUMERIC));
compile();

}

/**
* @param id for the Customer to be updated
* @param rating the new value for credit rating
* @return number of rows updated
*/
public int run(int id, int rating) {
Objectl] params =
new Objectl] {
new Integer(rating),
new Integer(id)};
return update(params);

11.4.4. StoredProcedure

StoredProcedure—;ﬁeﬁi% RDBMS 7‘1’3 ZZAX9 7—;H7(ﬂ —’F—’gﬁl% ‘?‘]?J —11\-17-1_2‘3“50]5}. o]
FAO)ID  execute(.)UIREESL  protectedJEHOITE. FY TUOP| Eolgdd o9 2>
TE2Rct 9 AL KRRl

A% sqZ2TEIS RDBMSY MYZ2AHQ ojgo] YZoIch. JDBC 3.02 YY Tejulelg 27gict,
u|= o] ZeYAo) oJoff MBS TFE SHOIXIY %FO| JDBC 3.0004 BROIT.

OJAE OracleHCIHYIO|2OA]l AFEEH = sysdate VYT E ZE0f= Z=23Y YF|o|T. NI Z=2A)X
Is8 A7) Yol GAIE StoredProcedureE ZYTH SUHAE AYQolofgt T, o97)Q Y n}jefu)E v}
XY SqloutParameter Z2EHEE AT dateXg HAE =8 TIEIUIHE AT, execute() BIREE
key=A4 TRID]EI0|S S AIGT 212te) MolEl 59 HeUEE A YBL XS mapQ YOI

“

import java.sql.Types;
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import java.util. HashMap;
import java.util.lterator;
import java.util. Map;

import javax.sql.DataSource;

import org.springframework.jdbc.core.SqglOutParameter;
import org.springframework.jdbc.datasource. *;
import org.springframework.jdbc.object.StoredProcedure;

public class TestStoredProcedure {

public static void main(String[] args)
TestStoredProcedure t = new TestStoredProcedure();
t.test();
System.out.printin("Done!");

void test() {
DriverManagerDataSource ds = new DriverManagerDataSource() ;
ds.setDriverClassName ("oracle. jdbc.OracleDriver") ;
ds.setUrl("jdbc:oracle:thin: @localhost: 1521 :mydb") ;
ds.setUsername ("scott");
ds.setPassword("tiger") ;

MyStoredProcedure sproc = new MyStoredProcedure(ds);
Map results = sproc.execute();
printMap (results) ;

private class MyStoredProcedure extends StoredProcedure {
private static final String SQL = "sysdate";

public MyStoredProcedure(DataSource ds) {
setDataSource(ds);
setFunction(true);
setSql(SQL);
declareParameter (new SglOutParameter("date", Types.DATE));
compile();

public Map execute() f{
// the “sysdate’ sproc has no input parameters, so an empty Map is supplied...
return execute(new HashMap());

private static void printMap(Map results) {
for (lterator it = results.entrySet() .iterator(); it.hasNext(); ) {
System.out. println(it.next()) ;

FHY %‘:’3 ofetol g (Oracle 1A 9 %“?‘)% 7}X]% StoredProcedure®) 01]7(-]]% O}l A e},

import oracle.jdbc.driver.OracleTypes;
import org.springframework.jdbc.core.SqlOutParameter;
import org.springframework.jdbc.object.StoredProcedure;

import javax.sql.DataSource;
import java.util. HashMap;
import java.util. Map;
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public class TitlesAndGenresStoredProcedure extends StoredProcedure {
private static final String SPROC_NAME = "AllTitlesAndGenres";

public TitlesAndGenresStoredProcedure(DataSource dataSource) {
super(dataSource, SPROC_NAME);
declareParameter(new SglOutParameter("titles", OracleTypes.CURSOR, new TitleMapper()));
declareParameter (new SglOutParameter("genres", OracleTypes.CURSOR, new GenreMapper()));
compile();

public Map execute() {
// again, this sproc has no input parameters, so an empty Map is supplied...
return super.execute(new HashMap());

TitlesAndGenresStoredProcedure @’87{}01]/\1 /\}%% declareParameter(..) U|2E9) QU'IEE% %Eﬂﬂ
RowMapper —_ru:ﬂ% E’Jﬁ%ioﬂ JS%}E]% %}g% L Eo}e}, OB‘\'% %XHUI'% 7]%% XHA}%UVI M
Tejol 2ot WHOITH(E Y RowMapper PH 2L 90t BEL Of2fol A R ZHT).

75;“;{]3]‘]%/ ResuItSet% HI%EI% ResultSetY] 7—.}7—.}91 rows —?-]?J TitIeEU'"?J 7—'.”'“§ 1}96] @%U}%
Title/\/\apper%eﬂiolct.

import com.foo.sprocs.domain.Title;
import org.springframework. jdbc.core.RowMapper;

import java.sql.ResultSet;
import java.sql.SQLException;

public final class TitleMapper implements RowMapper {
public Object mapRow(ResultSet rs, int rowNum) throws SQLException {
Title title = new Title();
title.setld(rs.getLong("id"));

title.setName (rs. getString ("name")) ;
return title;

—?—?‘ljiﬂi, ResuItSet% H]%E]E ResultSetH 7—.}7—.}2] rows -?-II?J GenreEUﬂ(\),I 7—',']7‘ﬂ§ ?J'\:JUI E&]%U}%

GenreMapper= ¢l 20| T},

import org.springframework.jdbc.core.RowMapper;

import java.sql.ResultSet;
import java.sql.SQLException;

import com.foo.domain.Genre;
public final class GenreMapper implements RowMapper {

public Object mapRow(ResultSet rs, int rowNum) throws SQLException {
return new Genre(rs.getString("name"));

Ry Z2AX(0)2HY, X3 Z2ANE RDBMS FoU 9P £ 1 049 9e mletujEg JIR|:
AN gAEoh)ol mejojEs MY Wert YoiY, STIAA(SYSER UL)9 execute(Map
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parameters) (protected F2& Ol=)0l ALY LI EIUTAH execute(..) HAREE ITYAAO|T},

import oracle.jdbc.driver.OracleTypes;
import org.springframework.jdbc.core.SqglOutParameter;
import org.springframework.jdbc.object.StoredProcedure;

import javax.sql.DataSource;
import java.util. HashMap;
import java.util. Map;

public class TitlesAfterDateStoredProcedure extends StoredProcedure {

private static final String SPROC_NAME = "TitlesAfterDate";
private static final String CUTOFF_DATE_PARAM = "cutoffDate";

public TitlesAfterDateStoredProcedure(DataSource dataSource) {
super(dataSource, SPROC_NAME);
declaraParameter(new SqlParameter(CUTOFF_DATE_PARAM, Types.DATE);
declareParameter(new SglOutParameter("titles", OracleTypes.CURSOR, new TitleMapper()));
compile();

public Map execute(Date cutoffDate) {
Map inputs = new HashMap();
inputs. put(CUTOFF_DATE_PARAM, cutoffDate);
return super.execute(inputs);

11.4.5. SqlFunction

SqglFunction RDB/\/\S’S,}%'I %Eﬂi% @I’_}Q] OfLt9) EﬂiE% lﬂ%}é}% ‘?—]EI% -?-ltﬁ SQL "%}—1\—" EUHE',%
Y&t YZE PYAe intS YO ROIXT FIHNQ U EY IROHE I YEEg
AIO[A Yglo]le T QT O]JRL  dbcTemplateY queryForXxx BIREZE  AL2T=710] FAIOIT),
SalFunction®] 71 YL JdbcTemplateZ HHY RIF Y= AOIH. °JAE EH(scenes) HNA
Yo I

o] Zeat"select user()" Y "select sysdate from dual" @ L FTES AILOAN 4y ALE
BIAots SQLYs=2 TEOe A ARBOe FYol AY. oA FY YA NG EZ2ANE
DEOIHY N Z2AXMY N YFE TEOH] YT CalableStatementS  AM20l= YL oo,
o)t EIU Y XNZE A StoredProcedure L SqICaII% Arg9o}2},

SqlFunction& o19] 220 UvINo2 4 Q ofX] 9&% Yoot Zefj2olof, o] IiF|X|E AE0I= D=
o) Efol NS AYOIT SQLIY ERIUEE HUOlR YsE Yol Kol wigNes Muol
runt|2EE & 5 QT O] HOIE2 Y fRE9 JIREE N2 E YANO|Tt.

L
[
A
[

public int countRows() {
SqlFunction sf = new SqlFunction(dataSource, "select count(x) from mytable");
sf.compile() ;
return sf.run();
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12.1. 271

Spring2 XA A2Z WA Hibernate, JDO, Oracle Toplink, Apache OJB, iBATIS SQL Map 22|11
JPA : DAOTY XJ, EPME M5 Y2 AMIUC. HibernateE A= S03W, WU
HibernateE % ©l+S ¥Yol= HIT loC EHE 71X 7P £2%F 22 XYo] Tt O/RUINEHE
AT o)=Yt ZE XY BI|XE Spring®] YRHA EHF/EY DAOAY =9 270 ZUT. 97|
TR &Y 28A(Spring® DAO “template’ ©J\“} YUYt Hibernate/JDO/Toplink/SS APIO| Thot
DAOE IYoj=)o] QTt. 9ol8gt & A9, DAO:= YJ&EHAYEL =9 MYEHID Springd ALY
ENAE Feof Foige AT

Spring2 GICIEIYZ oHEZEAoIES Yo7l o GOl HET O/R mapping®llolAE ALY
2% XY FIIRrc). 330 HeM e GAUS O/RYES F9A Spring®lIA MIoT=RS AREOHA]
AIZ[ofof QITh=AE Porofgt vt P REAS oo T dLE YU, AR Bl
GAL GAIRI) YoM EZCHER/JD Spring 20 FFES 7Y, FARRE OIRZEZ U= L
AYS XIS ol 27-ES UXNONOoF DY, HIRE9Y O/RYIAIYE =fojeeje] AEFAUoA AME S =
Jlglts Qo] REARAE MAIEZISTE XBIRING TARI HAT. Spring loC ZEOJY YRl A <
AFEE2 AP BIXI9 HZClele YOlA FIMAQ o152 AMZUT °] AP NS Spring
ApplicationcontextHPIA A7J0] & B OIFTY.

S-S O/RYF DAOZ AOI] ol Springe AIBYS =M YO R AYSOlct.

X EI2EQ £209|%(ease) Springd loCHY2L Hibernate SessionFactoryQQ2YH29] WP MY 9JXK],
JDBC DataSource, ERHMAE E|Xt 222 Uiy AN FHESZ G2 AP QA UET. oA
AeSEUoIM 2i7io) Q44 e RES Yl Heloln HAE ¥ Qi v,

X 2EXQ Hojlg J2o] FJE 99 Springe XNIXQ) d(FrNez= NIH)E ZEXNQ JEHY
DataAccessException7? =2 Yd0I=E GAI°ol HEYI O/RYIES=FH dYe =73
O|RL YAoA HAYE YoJojoA RFU= YUIEAQl catches/throws® 9|9 M
Q= HERY I&5Y dYE HUFRES oiEH. A2 LT o= XPoN g =
Qch. DBCOlel: UpHel m2Iehy SWURlN DBCE RN HYS £UUS Athe 2
OJUJBIYAN L2 FEZ HEUSE AE 7]90}e.

X AYIAQl A1 FE] SpringPlEZH 0] HEIAEE= Hibernate SessionFactory Q2€2  JDBC
Datasource, iBATIS SQLN\apS}é‘%‘ 7—},’7('“, ZE]_T_' C}% J_'\:]'% I]’%Ql —?-IXIQT %‘”g‘% C]'%-/v\- %lcl'. 01318
I g2 g deote ¥b3gs QA UET. Spring2 28X0]j1) g1 AW FE5Y RS
e Je 71sE NIUC. 9 S, HibernateE AI8%l= JFIIEE= BEAHO|L XYY
EAN H2E Y9 Hibernate SessionZX|S A28 WQIF QT Spring2 Java@ = o)A
"template’ @ ZTWAE YAINCE ARV} Hibernate SessionFactory (G99t Hibernate3 APIO]
71910 DAOS APHE S0 FXH SessionS LIERHA] WA AY=9| SessionS FYOM Y01
AAoL=(bind) HE YA 9HZTY. AITHI} Spring2 oW EWMM FZH(local TE JTA)S ol
FYXQ HibernateAl& 2 2R €| ¥IEX o2 YMlIol: GI2 OlnE oHZTH.

X Y EWRY B2 Spring2 A, AOP2EIY9 Y= QHHE, T= AUIRE THOIA Yot
‘template’ @iz ZHAE X2 O/RYY BEE USF UTH old FR0 ERMHAYU JAS
oA TfFOIX|2 exception©] W2 s = PO YUIOIH ESHMMO] TIROXIT WO =9
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2XY YL Hibernate/DOTE 2E0) FYol glo) TIJt EWMY PRIRS ALGOPIL AU
W Fe FYEY A Eoh ol S0, localS;HAT JTAACIOA, LS ABIX(HAF
SWHPTL)E FAHY AURILOIN BF AIgISOITL 22jn Flge PFS PBCTY 2EV)

O/RYEYS AI80s 2= YY) EWRPFe=z Fgol &= Y. olRE dE sY
Hibernatetl iBATISHIOIAN FUSX] ¢ I8 HYE FR9 F80IY. O/RYY ZEge= ZEXQI
EYPMHAE Z290= o] N0 Tt BiX|XN 2Lt BLOBY 2EQYXY O/RYHS ol X YTIX]
%L Hlol"y IO {FE01Y.

X Ao ££X9Q =(lock-in)YAlS s Q3 mix-and-matchHYAIS 912VITt. Hibernates
2ol 2xjo] 20|0jn) LEAAO|D freedlTh. O]HE ©JHT] XIAIYIY APIE ARE3IC}. g ZTiy
F7< BATIS7F &Y 71¥Ye Aol WolAN =32 "Ads= QT 4% O/RYY WS 2F0IX
%= NEZDACIHEUNANY AL UHR BYAOITt, FOIX] MY o]AL Vs HJs 282 e
OjHYl O|R=E T2 PYOE WABiof & FRO| ANY BZEO|L FAEQ APISS ARUjA
FQ% ojZ Ao s FUSIEE viZo|tt. 92 EW Spring® Hibernate Transaction}
Exception® F4%}= THOIEFYI 7S FURL A= YH/DAOAALIOIA G e Q==
ol 10CYZ 22  Hibernated ©ojHRt 45X SAHGCl QAY  cNEAodHdIN  BE
Hibernate@d 2E=E Y2 LoI=2 9ith. DAOY I A== =2 U9 Muja B==
FAHO THOHA ojEAE LRIt YPY. °o] HI2E mix-and-matchPYI2 L2 golvt X Qg

(o |4

YAYolN oENoz dYolHF¥2g Y TUCLEE YESCHe ZIIHA 0ojg JNT Fof,
YHHOR NEISE ASNOR AIZODI OFeAT 24219 7|49 YYYS IUWE KRN 2

°|9jg H|ZoP|E et

SpringtiZ T 7]AILf PetClinicdZ£22 DAOE UWAIote= U2 JDBC, Hibernate, Oracle TopLink,
22 JPAE HTF oHEZTFo)M HEY2E MHAYS ANFTUT). PetClinics= Springd ©ofiZ2)7)|o]-d4
Hibernate, TopLink 22|22 JPAE AMEOol= YZ oHE=oONY NIZIH. °lAL HE EHYM
A2 710 HAAXNQA EHME #2090 Jg2S 710

JPetStore AZ L2 Spring@F4Y BATIS SQL MapsY AL BOIZET, 0]ZHL T3t FIIX ¢ g9
Y9 EFZ 71T OlYE Spring MVCOI2 ©E Ofthes Strutsoll 7128 EH.

Spring®ll ZYH MZE YojA], 71 EFYAIZE MI30t= ©YRF Spring?I¥ O/RYEC] AT}, S
£9], DOFEZ29 JPOX(http://www.jpox.org/) and Kodo (http://www.bea.com/kodo).

12.2. Hibernate

el Spring©] O/RUIHE YOl g 20j37] oM Spring&3olIA 9]
Hibernate (http://www.hibernate.org)oll Toll 2] AIRfZZIo|ct. o] MM Yle OlmE Ao
GF2 GYet DAOTAEY EHHE F29Y XolgeS BAEAOY. HRIY Y HE XIH<e
O/RYEE= AY JgE= AT ° ZA ©3 Y42 G2 O/RUMHE TF22, 9714 ARE 29T

g9 QAZL Hibernate 391 ZEIT. ©]HE Hibernated FL2 XNZY|{FO|Tt. Hibernate 2.x=
XYE °]F SpringoIN AEHo=2 XYED YTt ©t29 YX|l= Hibernate 322 MYS =2F
ATt OJRAE 5= FAIYE Hibernate 2.xX1Y T Z)X)Q) org.springframework.orm.hibernateS A2 0}0]
Hibernate 2.x91A HA8&¥E4 AU, Hibernate 3& org.springframework.orm.hibernate3S AR QIT},
org.hibernateﬁﬂalxloﬂ CH?J %}3:—% Hibernate 3949 7}78 16}'?'] ufj 7] X) 9J %%’Oﬂ w2} net.sf.hibernateS
CHARIg et ot Y] i XY (NN AR H) S W=},

12.2.1. Xrg &<
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HQl BIAYA ofZeAode FTE UISAQY A e ITEIF 2AE FHFYF USEY. YL

HMEZ ojldYUS A ALY &N US?IE AL, Tuz Z=22eiyol HoYS AT
oL AlnfO) R|ojS DJAYTI7|= 9Tt Spring2 templateE 9 loC S callbackQIE T 0|22 27
O 2oL, & AOPUEIYE HES2= YU Ary =g AT U oidgs ANITUH.
OIRRx= YUl X1 WEYE ot NIHX Y2 BIRPX exception?E=E X APl exception9)
RO HAQNT. Spring2 olH Hlojy J2 HEol= XEIHsT DAO exception?=E 270V,
JDBCE AI2917] A= JdocTemplate2 2271 connectiontEYE Aol °O)JF AMoJA AZHJYD
SQLException®] GIOJEJH|loj20))  F£KO SQLAIZREES  9UIRlE  exceptionSH2AE  IfMOI=AS
ZYOIE=  DataAccessException P R2E  HZHT, OJAL 29 SpringEHMM XS EOHA JTAL
JDBCERHT A S A JTUTE.

< luog
X
M c

Spring  JdbcTemplate2} FAQ} HibernateTemplate/JdoTemplate, Hibernatelnterceptor/)dolnterceptor 22|11
Hibernate/IDOS MY #2Ixt2 PAHE Hibernate® JDOXIALS AMBVITh. 0219 AHcigh BEE ojmo
doje] Yo SWMAM 7122 JINT BB ohZYAAolM ABI ohZeAolM HH ool
AZYY AN JHSOIES ofszolct. HolE Y22 SHMA Mol oy BIRYA Ayj29)
JEY JAMZF Q2 © oY o1=3dyY ArFYAMol glel, Y Oy hard-to-replace’d2E 2
Hoj2 S2RP} gezolch. ofZaAol AXE B UTOR BN FIL IS o EoY

qEHOS RE RARIISOID freedPl SAAAZC. RE YN dHolg YT Jse IS

RPN AR TESOIAIY Spring@ ¢ WRIE glE XMLYIRIY MR uzle) ¥xse AR
ALHAE  AIBOR:  Spring®  OIBIFOIM  YAE JfY YA N SYITY. FYN
SpringPhEIAOININ e SR AA(THOE F2 YE, YBNS AGoks HolE B2 A,

SAMY PRIR, GolE TN SWMN BIAKES AOle HAYUA AY2, Yo oy

o)X (resolvers), BIAIYX ABIAE AI8Ole @ AEEY 55)e AURICIG.

12.2.2. Spring OH%F—]?’“OVS ali_'ﬂigl_ﬁoﬂk] SessionFactory Y

SIEIYY A YAES /% ofEZgFIold AHS 1o #OHA Spring2 CHEZE]A|°)E AE2EW 9
YI=Xg JDBC DataSource“t Hibernate SessionFactoryXI® XY HQE oA TICt. ofjZelF|o] A=
BIZ=E S0 Ulg] HAE A2Y2o] F=g &2 Ao [I2o7] o L9t AHolY. ©39

| S W

XMLOHZ2|F|o]d HEYIAE Moo= ¥E Y= |DBC DataSource?t Hibernate SessionFactoryS A7Y0t=
YYS B 9FET.

<beans>

<bean id="myDataSource" class="org.apache.commons.dbcp.BasicDataSource" destroy-method="close">
<property name="driverClassName" value="org.hsgldb.jdbcDriver"/>
<property name="url" value="jdbc:hsqgldb:hsql://localhost:9001"/>

—n

<property name="username" value="sa"/>
<property name="password" value=""/>
</bean>

" class="org.springframework.orm.hibernate3.LocalSessionFactoryBean">

<bean id="mySessionFactory
<property name="dataSource" ref="myDataSource"/>
<property name="mappingResources">
<list>
<value>product. hbm.xml</value>
</list>
</property>
<property name="hibernateProperties">
<value>
hibernate . dialect=org . hibernate . dialect. MySQLDialect
</value>
</property>
</bean>
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</beans>

P
(o
2
ox
>
1

local Jakarta Commons DBCP BasicDataSourceS JNDIS Al23t= DataSource2 N0 =
ZA=te A2 7190te).

<beans>

<bean id="myDataSource" class="org.springframework.jndi.)ndiObjectFactoryBean">
<property name="jndiName" value="java:comp/env/jdbc/myds"/>
</bean>

</beans>

gAale ol}g 7N YERYI] YTt Spring? ndiObjectFactoryBeanE AF2919) JNDIE A20f=
SessionFactoryS Ol F2Y+X= QT WM E, EBHYXELRON= T2 Lt Z0o] ofYTy,

12.2.3. HibernateTemplate

J12X0] Z20jYy Yo oy U ojgX2 AL} BIX|UA AMU|A9 EHo] i

UL!‘ LU I | = R |

WAcE gof CheXy B4 YUTh WAY 2E AXC RUOIA AR gich. 0% Hibernated)
SessionFactory% Xﬂ%%’ %9'-7} ﬂc}. Olaﬂ% O'ICV\'I% Lt%‘)ﬂ 9;']%—/!\— %{X]E} ?JE}?J setSessionFactory ?J
£4 setters B9 SpringohZeiFoly  AYAER RE QXY YIZYROIT ©Igo Fe
Z 2 (snippets)2  SpringPiZ2)A01d  AHY2EUOJAN  DAONAS BOFEYH. oA MAH
SessionFactoryS X0 Q)11 DAOYIAE FHE AT 9IA|O|Tt.

<beans>

<bean id="myProductDao" class="product.ProductDaolmpl|">
<property name="sessionFactory" ref="mySessionFactory"/>
</bean>

</beans>

public class ProductDaolmpl implements ProductDao {
private SessionFactory sessionFactory;

public void setSessionFactory(SessionFactory sessionFactory) {
this.sessionFactory = sessionFactory;

}

public Collection loadProductsByCategory (final String category) throws DataAccessException {
HibernateTemplate ht = new HibernateTemplate (this.sessionFactory);
return (Collection) ht.execute(new HibernateCallback() {
public Object dolnHibernate(Session session) throws HibernateException f{
Query query = session.createQuery (
"from test.Product product where product.category=?");
query.setString(0, category);
return query.list();
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callback—_r'“?'l;% 011—'5 HibernateY]|°| €] EE% Skl AT%QEE“ %:‘%F% ’JI’S—’F glc}. HibernateTempIate%
Sessions O] YUYo Qu Y ERWMMUYOIN XsHe= YAOI=AE FAUADITH. o] YEIH
QIa”AE= AT QPHOIY (thread-safe) AAIRI7Fs0ICH 252 F9 229 QA2EHA YHEXYP
SR YTt ofte PA 2= saveOrUpdateE=e AN TEXNY U rTA9 XL
HibernateTempIateol CH?JE;IQE Téal?j QE}?J Ca||bale‘_rL@X'l'Eé'l C]']Xﬂ%l_’,\_ 9)\% Uﬂ—’-\—E% Xﬂ%?ﬁ:}. AITE2}
Spring2  SessionFactoryS 271Vt setSessionFactoryFIAEE M| Z0t=  HIJE  HibernateDaoSupport
base2@2E S| EEae] = mAS) re ) ot Zefj 20 9J 5} A5 7] St getSessionFactory 2}
getHibernateTemplateS Al QUT}. OJRA L WYXl LFAIYZS o] Uj¢ AT DAOTHS S EQITt.

public class ProductDaolmpl extends HibernateDaoSupport implements ProductDao {
public Collection loadProductsByCategory(String category) throws DataAccessException {

return getHibernateTemplate() . find(
"from test.Product product where product.category=?", category);

12.2.4. 29Ol Spring?1¥9) DAOE F+30}7]

DAOE FY017] A% Spring9 HibernateTemplates A2 0F= A0 Wi TN Y, Springd LRINQ
DataAccessException 7+XE U2 s gojg Jd2 2EE YWY HibernateT2 TEE ZJYOIA 35}\,
ZY WX Yoz IpgES YTt Spring?  HibernateDaoSupport baseZeH 2= WA EsiAN
YAZ M€ Session®ll HI20I2 ALpE| 4] 2 HAOPY] 9P HIAEES NZATEH FARE H2EE
SessionFactoryUtils %Eﬂigl 78173; %1—47‘1%' /\f%ﬂ%UFC}. OIEI"H IEE E‘j(]jx—vﬂﬁl'ﬂoﬂkl %}HIE —’,\—‘@5}7]
AN (YFF217F EHH L0 oJof) FelsHe ANY, VEE Sessong D2 LRYE MHOE) getSession
"allowCreate" Ze12E AAIY "false"2 JLITAOIT.

Ic ¢

public class ProductDaolmpl extends HibernateDaoSupport implements ProductDao {

public Collection loadProductsByCategory(String category)
throws DataAccessException, MyException {

Session session = getSession(getSessionFactory(), false);
try {
List result = session.find(
"from test.Product product where product.category=?",
category, Hibernate.STRING);
if (result == null) {
throw new MyException("invalid search result");
}
return result;
1
catch (HibernateException ex) {
throw convertHibernateAccessException(ex) ;

}

o|3dt XY A9l Hibernate F23EY I 2 N™L HibernateTemplate?t SYUWOIA NI A ¢
oojg FMtoks ot HojE FT BEYPIN YXNAE X3P ojZ2olH oS ojgoks RoIch
HbernateTemplate® Z}SOL= 01 @Y M3 3P ojzedold ojg WA= AL 55 Ul
o 7H HibernateTempIategl @E]Qj U'“iE% E’% ?JE}U}—T'— %’% /\]L}EIQ% #1oH %EI Tﬂa]b]—t}.

-

12.2.5. Yuidt Hibernate 3 APIO| 7|23 DAOET}7)
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Hibernate 3.0.1& HibernateXXI7t 3149  Sessions EWZAMUITE PE|0t=  "HYAEAL9)
Session(contextual Sessions)"°|2}22 B2)= 7|52 AT °JAL ESHMMUIT) o119 Hibernate
Session®l THYF Spring? = 7|9t 20| AX|PICE, AP DAOTFYUZ L YYDt Hibernate APIO| 7]XE

$2 OSNY g5 Yot
public class ProductDaolmpl implements ProductDao {

private SessionFactory sessionFactory;

public void setSessionFactory(SessionFactory sessionFactory) {
this.sessionFactory = sessionFactory;

}

public Collection loadProductsByCategory(String category) {
return this.sessionFactory.getCurrentSession()
.createQuery("from test.Product product where product.category=?")
.setParameter(0, category)
ist();

O] Hibernate 2 2HYL QJ2"H2A YHPY  SessionFactoryS  FAI0I= AS Aot GAlo]
Hibernate2A 2} 9AoIA RS A UL  FAPOIC,  22)= Hibernate® CaveatEmptor MZ
O Z2)FH| 0NN B5HQ HN(static) HibermateUtil SeHE RROIA A2AHA-T|EE NAL2 RS Ao
FHYUCE. (HH, REUNC= LROIX] Q=0 Hx(static) HFHW OEHP XY= {X|OHA] Let.)

 DAO= &G4 Y8 WETY. 9JAHO] Spring9 HibernateTemplate®l T ZYIDAXY ©JAL
WOl Spring OIE2ACNY HAES I FYVTHGL). YY), ©1US SetterdYS AU,
UTHA, o1AL TP YR AU ALGYUS 9Tk BE Y DAOE B Java(GlE SO, U
HAEW)E AP YT UG YUYl dsgAspln  23H:  factoryRZE M
setSessionFactoryS 2 & QIT}. Spring beand 9= ©3H L3 ACIC.

<beans>

—n

<bean id="myProductDao" class="product.ProductDaolmpl">

—n

<property name="sessionFactory" ref="mySessionFactory"/>

</bean>

</beans>

°] DAOZEIYY 7Pg 2 ™YL Hibernate APIOIT YEIIT(importE L7%k= Spring2ei2&
gct)e Ao olRe B8 FYYOR  Ye(non-invasiveness) FFES L2702
Hibernate?HgXIo A= &Y RIAXYAH =AHA OIS,

O E, DAOE YIS Hibernate AN 9|9 F=0)| QJEOIVIE YOI YYete TEAPIL XPHQI
AXY g A=YS AThe A YUIBte YYD HibernateException(K2E Al QU3 T=hA]
AASHY catchs0fofRt 9t.) & AZY. HAOrE 2 Aufjef 2 AY YPS FYeAe 7+ dgol
TEXE 2L NS AZOX] YDA JpSOIA] 9T, o] n¥L APt Hibernate-?1¥t J8j/Ex=

Swot o9 Nelot WRoIK e ojZeFo|Ho) YWolsel™s e olct

&9 A%, Spring9 LocalSessionFactoryBean2 HibernateTransactionManagers 71Xl ®XHQ] Spring-718}
ENAM P ESES Sessione Ui2ot= Spring ESH A e S0 Hibernate2
SessionFactory.getCurrentSession()U'“iE% Agotcr,. € °] UAEY wBFE PHYIF oo, Tref
Zﬁcl?lj(Springgl JtaTransactionManager, EJB CMT E=&= %Uﬁﬁq JTAoﬂ O] o C}_?_O-]X]%X]% ’g%}%"}\ol)
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JYEQA JTAER A AHE A Sessions YHATITE.
L9F01Y, Springde] EHHI FA¥s A= Y DAOE Y99t Hibernate 3 APIO) )12 S22
TAES AY. O1AE ©IY] Hibernate®l X9 ARgolZl oigo] 2014, AME, ©l=Y DAO=
YYDBF HibernateExceptionS YR ACIT}. Spring9] DataAccessException=22] YL YA o2 YY) OfT}
.

12.2.6. Z23H9] EciMNY 22 (Demarcation)

ofe) Wl HolE 2 AMIAY JPY AN SWWPS ofZAoIMY o e HBUolA
FEEF UY. AN =T UIAYE ABjA9 PN oD K|Vt Gt OJHES YAl Spring<
PlatformTransactionManager?2  ZRE It} U=9] OYNEEHEX 23 (THEUS?)  UYX|T UK
productDAO®] setProductDaclll2EE A /JO] =X0] setTransactionManagerBl| =8 0 Bl J=XNTY
5% T G939 =Z(snippets) 2 EHHH F=IAIL} Spring CHEZEIFAI0)E HYXEWOA BRI

L R

APIA FOE EOojET. 2eal YIXYA BIAEL FAHZ AT ANE BAET.

<beans>

<bean id="myTxManager" class="org.springframework.orm.hibernate3.HibernateTransactionManager">
<property name="sessionFactory" ref="mySessionFactory"/>
</bean>

<bean id="myProductService" class="product.ProductServicelmpl">
<property name="transactionManager" ref="myTxManager"/>
<property name="productDao" ref="myProductDao"/>

</bean>

</beans>

public class ProductServicelmpl implements ProductService {

private PlatformTransactionManager transactionManager;
private ProductDao productDao;

public void setTransactionManager (PlatformTransactionManager transactionManager) {
this.transactionManager = transactionManager;

}

public void setProductDao(ProductDao productDao) {
this.productDao = productDao;
}

public void increasePriceOfAllProductsinCategory (final String category) {
TransactionTemplate transactionTemplate = new TransactionTemplate (this.transactionManager) ;
transactionTemplate . execute (
new TransactionCallbackWithoutResult()
public void dolnTransactionWithoutResult(TransactionStatus status) {
List productsToChange = productDAO.loadProductsByCategory(category);
// do the price increase...

12.2.7. AUNQ EpmM 7

Hc
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il Spring el XMLEIAY MHYE AOPEWMY ASYEE JXE JavaREoN BAIK
SR MY APIZZS ThHote S JKSOPI Of Spring®) AN SUMM XYL ALY
QATh. oA YA YIgRQl EWMM MY B0 BRYX ABIAE SR UG olgotn
YRS 2Xg FIPORs o) YFOIES oG ATHE WUBY AUge sHYH P2e

MHYTAYOA FFLSE QYT T2 BRIYA ABjA ool ojEot Yo 7|K|K] Qhech.

<beans>

<bean id="myTxManager" class="org.springframework.orm.hibernate3.HibernateTransactionManager">
<property name="sessionFactory" ref="mySessionFactory"/>
</bean>

<bean id="myProductService" class="org.springframework.aop.framework.ProxyFactoryBean">
<property name="proxylnterfaces" value="product.ProductService"/>
<property name="target">
<bean class="product.DefaultProductService">
<property name="productDao" ref="myProductDao"/>
</bean>
</property>
<property name="interceptorNames">
<list>
<value>myTxInterceptor</value> <!-- the transaction interceptor (configured elsewhere) -->
</list>
</property>
</bean>

</beans>

public class ProductServicelmpl implements ProductService {
private ProductDao productDao;

public void setProductDao(ProductDao productDao) {
this.productDao = productDao;
}

// notice the absence of transaction demarcation code in this method
// Spring’s declarative transaction infrastructure will be demarcating transactions on your behalf
public void increasePriceOfAllProductsinCategory (final String category) {

List productsToChange = this.productDAO.loadProductsByCategory(category) ;

Spring®  Transactioninterceptor= TransactionTemplate®] callback OllAl N3 EA] UL  exceptionol
NRHERQd QA calback2EYON  GWXNZX AMI3IE  OHEEHIOIE exceptiong  CIERUT.
TransactionTemplatexs AM3=X G2 SHEZFAO]H exceptiond FLO|AHL oHEF| o)) 9o
roIIback—onIy%‘ Z;]_C')_oﬂ %U—]}'Ha% ?JC} TransactionTempla’te% A3 X] c&-}% OH%EIWOVS oﬂg]oel Z%—?—
EYE FUSIAHLY EH N0 OH%EIﬂ]olﬁ(TransactionStatus% %Uﬂ)oﬂ OBl EWOIES FYOI=EFE Ho
A Transactioninterceptor= HEEC] <o) L YAo=2 XFOIX| Y UlatEg= HYILsT S
g oletorct

HAIHQl EAWMPS Y TISY © &S WY FIYS ProxFactoryBeanS  ALROIR] 9
EYMYYENS RS PSY vlete B AR AHS R AFgO) o 4@ ook,

-

kl
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Note

gAalo] o]H9 S X|&VIK] Y=CfH Section 9.5, “A
A=S 4] YU,

2
Al
°
|m
a

2
(x

o
a
4c
da
tlo

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

<!-- SessionFactory, DataSource, etc. omitted -->

<bean id="myTxManager" class="org.springframework.orm.hibernate3.HibernateTransactionManager">
<property name="sessionFactory" ref="mySessionFactory"/>
</bean>

<aop:config>
<aop:pointcut id="productServiceMethods" expression="execution(» product.ProductService.*(..))"/>
<aop:advisor advice-ref="txAdvice" pointcut-ref="productServiceMethods"/>

</aop:config>

<tx:advice id="txAdvice" transaction-manager="myTxManager">
<tx:attributes>
<tx:method name="increasePrice*" propagation="REQUIRED"/>
<tx:method name="someOtherBusinessMethod" propagation="REQUIRES_NEW"/>
<tx:method name="+" propagation="SUPPORTS" read-only="true"/>
</tx:attributes>
</tx:advice>

<bean id="myProductService" class="product.SimpleProductService">
<property name="productDao" ref="myProductDao"/>

</bean>

</beans>

5
12.2.8. SN 2| HY

TransactionTemplate 2} Transactionlnterceptor= Hibernate®iZ&]AH|0|HE ot
HibernateTransactionManager (ThreadLocaI Session% /\l% Ol= OIY9 Hibernate SessionFactory S 9 ?D L
JtaTransactionl\/\anager( ?'JE'IIOI Y9 JTAU}—?-I A]ﬁEc-l,lgg 9 %’U}%) 7F %-jv\- 2}1%
PlatformTransactionManagerQI 2E 22 AIANQ] EgiMAN JWSHS AYTUT. YGALE AKX N9

PIatformTransactionl\/\anager??'lj% 1\}%%}-}!\-5 %IC}. JA 8%&,‘% HibernateEej’ﬂ.*ﬁ:’J‘“—IE 2y
JTAZS HYEIS SY YUY ohZAol8e ojugt WAIRYS 9 LAY SWMY RTARYO
HUSw)e Aol AL Heh Spring® JTAS;HA FASZ Hibernate SHA TeIXIS

Ao AR, ERHMNE P2 "oy Y2 REEs WFglel s AT 28 2se
URIAQ EHMY &) APISS ARG,

C}% Hibernate session factoriesS E9F 249 EPMM G Q0 TFF LocalSessionFactoryBean’d 2 2F 7|
ESNMAN MZFANY  jtaTransactionManagerS  2FCHOIA]  ZQPOICE 2}219] DAQS L 1719 iAol W)
ZeioE|l2 JYH oYY EF SessionfFactorydEZE GAIEY. 2E Z2AXQU DBCHIOIY 22E
E‘j(ﬂx—l.*ﬁ&.]?l Eo)yojtt, BIXYA ABja= qug JtaTransactionN\anager% A}%UI'E of EJ% DAO%}
£ 28gle YU session factoryE 90 EHMHY FAHE NP5 AT
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<beans>

<bean id="myDataSourcel" class="org.springframework.jndi.)ndiObjectFactoryBean">
<property name="jndiName value="java:comp/env/jdbc/myds1"/>
</bean>

—n

<bean id="myDataSource2" class="org.springframework.jndi.)JndiObjectFactoryBean">
<property name="jndiName" value="java:comp/env/jdbc/myds2"/>

</bean>

<bean id="mySessionFactory1" class="org.springframework.orm.hibernate3.LocalSessionFactoryBean">
<property name="dataSource" ref="myDataSourcel"/>
<property name="mappingResources">
<list>
<value>product. hbm.xml</value>
</list>
</property>
<property name="hibernateProperties">
<value>
hibernate . dialect=org. hibernate . dialect. MySQLDialect
hibernate.show_sqgl=true
</value>
</property>
</bean>
<bean id="mySessionFactory2" class="org.springframework.orm.hibernate3.lLocalSessionFactoryBean">
<property name="dataSource" ref="myDataSource2"/>
<property name="mappingResources">
<list>
<value>inventory . hbm.xml</value>
</list>
</property>
<property name="hibernateProperties">
<value>
hibernate . dialect=org. hibernate . dialect.OracleDialect
</value>
</property>
</bean>

<bean id="myTxManager" class="org.springframework.transaction.jta.JtaTransactionManager"/>

—n

<bean id="myProductDao" class="product.ProductDaolmpl">
<property name="sessionFactory" ref="mySessionFactory1"/>

</bean>

<bean id="mylnventoryDao" class="product.InventoryDaolmpl">
<property name="
</bean>

sessionFactory" ref="mySessionFactory2"/>

<!-- this shows the Spring 1.x style of declarative transaction configuration -->
<!-- it is totally supported, 100% legal in Spring 2.x, but see also above for the sleeker, Spring 2.0 style -—>
<bean id="myProductService"
class="org.springframework . transaction.interceptor. TransactionProxyFactoryBean">
<property name="transactionManager" ref="myTxManager"/>
<property name="target">
<bean class="product.ProductServicelmpl">
<property name="productDao" ref="myProductDao"/>
<property name="
</bean>
</property>
<property name="transactionAttributes">

inventoryDao" ref="mylnventoryDao"/>

<props>
<prop key="increasePrice*">PROPAGATION_REQUIRED</prop>
<prop key="someOtherBusinessMethod">PROPAGATION_REQUIRES_NEW</prop>
<prop key="+">PROPAGATION_SUPPORTS, readOnly</prop>

</props>
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</property>
</bean>

</beans>

HibernateTransactionManager 2} JtaTransactionManager= EHMME HSX} SYO|Y |CASI AXH (SN S
E7)19p017] 9o E)BE AMBOIA e ME FOoke AUEICIY ¢l HibernateS AF&OIY A Goth
VMR Q] FHA] ShETL B)efvict,

HibernateTransactionManager+ %%*?J %755] DataSourceS -?-I?J JDBC@E IEE A9 Hibernate& o)
AFR S JDBC Comnection@ FEYS YT 0] OfLf9) Tlojejboj2o) 2ot o JTAgLO] Yeiot
Hibernate/IDBCZ2Y JI2e=2 £ YWY EHMN I 90y, WYY  SessionFactory?f
DataSource(LocalSessionFactoryBeangl "dataSource"S %Uﬁ)i NGy HibernateTransactionManager+<
JDBCEYHMMAXY HibernateEHMME XtzHL=E YEPHZO|TE, THAI,  HibernateTransactionManager<)
"dataSource" ZEIHEIE S0 EWMEZ NZON= DataSources GAF 22 HALSF AY.

12.2.9. Aol At ©f 22 A

Spring® At Eel= ofZeAold D=9 TE9 HFE ¢O] JNDI SessionFactory? JNDI DataSource2}
L2 2 A SessionFactoryAlC]9) 2ICIOF MAE ORIt} HEHIOJYW A1Y JAE {FAIOFAHY ofZ <) FH| o]
Y =2 JE=E {RoHeEt: AIgSHE EWRAME I FLI ZACIGE. Springde 2ZH
SessionFactoryoﬂ Y] 1 0}0] F5o= %%% JNDI  SessionFactory<= 01&](?,} Ol%E 7‘1]%’-"“] %}%C}'
Hibernate® JCA connectorE E9)| SessionFactoryS YiAIOl= 1 J2EEAYIQ) e|2xY F:71d e
RIBoITt. OIXIR ARl gt F 101K ghect.

Spring® EWMH XY FRY oS Eo|Uo) Mo YIRS x| ot oItk JTAY ohd T2
Mol POl A UEOR HSOPIU HAE YUPIME B REWO|T ool glojejyjojA

SahmMo) HYNO ZLE o) SWol ojRS YD JTAC) ALY tholojct EWHME Tt ] 9ol
22 EB BIYE /A AIARES ARBYW YIS BIS o419 GlojgyojARtE A8t CMTE S9N

MM EWWHS o) SLSBES ALgOIEetE EBAEICIYS JTAC) 2% oFvlct =Z2oYymyes
JTA% AT%U}%%\‘QI CH?JE JZEE%}%‘% R;L?JC}- JTA% JTAQT JND| DataSource< 7“%-'0“*1 ?jE-]]O]l:]
QELS ZYOA Y. Spring2 AIEOHA]l ¢= JTAC =3t HibernateEHMHES {0 GRS
HNYoF VML FHAIE 9ol Hibernate JCAFZXIE ALROIAHY JTATransaction® ANE =I5 0)
HibernateESiX/H T EE AR} 0} T},

Spring A1 EHM 0] Qtef OfLLY) HlojEjyjo]20) Y2 ATHH 2A JDBC DataSourceXIF 2AOM YAP
Hibernate SessionFactory® & A8 QITH B2 YA BAN EPHY QLPAIYO AANCo=
HUASTY Spring® JTASHHA Mo 2o} YT CAALALS AHOY SR HRWAE
WS ofn YYopl RYA YA CAXIYS TR ATt o) 2 XY Fo\% Spring®) £
SWMHT WA 2T Y ohZeYAolMe vixoteRT o BTt Jein YA EF Aoy
71Y8 HH(AIE SU Y27 oAmIA YHS JCAS MBOA Yech)e WRE Yot 2 AYY
ofupol GlojejdojAS Yol EMME 1R SpringoHZeHolMS Tomcat, Resin, T Jettyol
Ze oWyl PEE Y AEOIY(TA, JCA, E& EB SODUPINE HSoCh F71Hos vjsEoge
GASY ofjZeAAojMolLt BlAE #ES YA MAIRYS et

P
flo ¢

I

REAS AHOIA GOl EBE  AIEBOA  YUsHH  =2Z  SessionFactory AY  Spring9)
HibernateTransactionManager ) JtaTransactionN\anageroﬂ SAIorer, gAale ojiydt Aoy BiX|9 AES
glol NYY EWMMM VMW YT LA SIMYS EYW PE 0SS YOI,

JCA%%’X}% %Z?J Hibernate SessionFactorygl JND|%§% EBE A}%G}?] M E}X] ZI‘?J 2157}9,}1_4
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12.2.10. EHFMEOIY DataSource®] TP SHZ2AH|0)d ABIQ IR} (spurious)
Fi= Yol4 BHIHX] e,

U2 A2t XADataSource U2 7HXl= YR JTARF (TR Y=2X) PY2m|ojo) YUY b X ojjA Tt

l'6})0’]/\1 JTA PIatformTransactlonl\/\anager—l ?JX]?} giol ’é@% HibernateS /\t%%’fiﬂ, OH%EI}HO]@
MY 202 BojZI) 99t JpF Zmy 0|97} k5ol ojejt Fnet oo S;MMo| Tola
gyt x| 7] WRO Y& connectionoltt DBCYZO| Tlojit SEOIX == AL Fi
SOl ol LOIZEHOITE. AFIOIA, 0o12e YREOAIY ARNQ o 9ol

java.sql.SQLException: The transaction is no longer active - status: "Committed’.
No further JDBC access is allowed within this transaction.

0] %’—l_—'% %7IQT(Spring?J %}7)1])0}7] A9 Hibernate?} JTA PlatformTransactionManager %ﬁlfjﬁ%

AXOIEE ofo] Ao} YT}, ORE FIK YYo= FYYROIT)

X Qe YAl9 ojZejF| ol HYAEOAN YOl Spring9 jtaTransactionManager GIIAIE 9o JTA
PlatformTransactionManagerS SFSESECA] rairl ojAE SglItd, 217 7 e
LocalSessionFactoryBean<) jtaTransactionManager= 2} E| 9] 3,{22 O] Zlof gt Q—DE% o) U:o‘ A QICt.
Spring2 HibernateE 9o A2 713 XIS TS AO|IT.

X %ﬂol JTA PIatformTransactionl\/\anagerolAJA% 0]u0] J}X]X] OFiC}(Springgl JtaTransaction/\/\anager%
APz ojRS ASS QA7) W), 22N YA ojAE XFYXHeR AY] Yo HibernateES
Aol AS WY EQIp Ao 01318 HibernateUlw QoA AZERXY, HibernatedJW
ojZ ol A EHI TransactionManagerLookup= SH2E ARYoto] YT}

ojZe ool AgYS Yol FT o

QIX|ol= HibernateE 71X HY 71X

ofY 2} JTA PlatformTransactionManagerS

ro w
A EJt ASHAT.

as Yo o

Hibernate?} JTA PlatformTransactionManagerS YUAl ARPEX YAEW, JTAEHMO] =YW= AF9
olEL cigat e

X JTA EHAE0) AU,

X Spring9 JtaTransactionManagers=JTAESHRMO] Z7|ETE, DA OJAL JTAEHME F2 X9
9o} afterCompletion 28 HAEE E0f ST},

X &%219], ©°]ZHE Hibernate? afterTransactionCompletion 29 (HibernateZlAIZ X127] ol
AI2EE=)8 B9, Hibernate Session®lAl YAIM2=2 Hibernate?t JDBC Connection2

close()OIEE AlE0l= ANRE UE=x= cose() HAREE TEI0] HibernateE {0 Spring©l <ok
SYE KoY A

X 2R FFOIM, ©] Connection.close()ZES EHH ’Sl °jo]  FHYUEF oHE=old MBIt
ConnectionAl&2 T °14Y 22=OIA] gie A Zo] Pl 9l=jg X et

Hibernate?} JTA PlatformTransactionManagerS Y32 AYET, JTAEHMO] YYo= AUHY OHIEE=
crgat Pt
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X Spring9 JjtaTransactionManager=JTAERNAMEO] F7|2pETt, 22hA OJAL JTAEHNMME T X9

9J3} beforeCompletion 28 HIAEE SO YT},

HI

X Spring2 HibernateXIX|7} JTAESIMCE Z7|9E O)JF AJLT|e= TIEH| AFE0hs=
LOIATAT.  Hibernate Session®] X9 &Y ZRIF G2 JPYYW, Spring2 ©lAS

g2 Aol

R
ald ajo

X JTA ERFHO) AL

X Hibernate= JTAEHMMEO F2|12t9T. J2HA OJA L JTAEHMME AL X0 93t afterCompletion

x
Zujace Sof 2uoln NS Kes Uct

12.3. DO

Spring2 HibernateXI@A @ 2 AEjde w2t dHojg F¥2 Moz EF DO 1.0/2.0 APIS

R YorTt, IH £ 2@W2= org.springframework.orm.jdo Z§ 7] X0 =X IT},

12.3.1. PersistenceManagerFactory AY

Spring2 Spring HZ2FAHI0)d HY2EY local JDO PersistenceManagerFactoryS 0= A8 31&0(=
LocalPersistenceManagerFactoryBean Sti2E A2 TIC}.

<beans>

<bean id="myPmf" class="org.springframework.orm.jdo.LocalPersistenceManagerFactoryBean">
<property name="configlLocation" value="classpath:kodo.properties"/>
</bean>

</beans>

tﬁﬂ, PersistenceManagerFactoryx=PersistenceManagerFactory ‘_rltf"j% %E]']i% 75}73 QJAY A Q0= 7;1’%

=0 YL QY. DO PersistenceManagerFactory 72 2H2= Spring bean’d ol XfP2H| 9rof
YOojX]= JDBC DataSource 7= ZH2XY ARl miEgZ W=7] Yo NIEY. °] AY 2EHAL
"connectionFactory" Z2IHE|Z2 MYS = Spring-J9 JDBC DataSourceS UMY X|JQIT). dIE &

2z A2 IDOFYEQ JPOX(http://www. jpox.org):

<beans>

<bean id="dataSource" class="org.apache.commons.dbcp.BasicDataSource" destroy-method="close">
<property name="driverClassName" value="$ {jdbc.driverClassName}"/>
<property name="url" value="$ {jdbc.url}"/>
<property name="username" value="$ {jdbc.username}"/>
<property name="password" value="$ {jdbc.password}"/>
</bean>

<bean id="myPmf" class="org.jpox.PersistenceManagerFactorylmpl" destroy-method="close">
<property name="connectionFactory" ref="dataSource"/>
<property name="nontransactionalRead" value="true"/>

</bean>

</beans>
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JDO  PersistenceManagerFactory= 7 €73  JDO7T2°] A|ZO= JCA connectorE S
J2EECHZ=]A|I0)d AMB9  INDIZFe=z AgEs  AY. Spring®  EZF  ndiObjectFactoryBeans
PersistenceManagerFactory®} T2 HE 717232 YEY Y] ol At8=E4 QAT oWE, EBZHEHIAE
QR0 =, JNDIY PersistenceManagerfFactoryS  FXI0I= OlS8 FF A=K ¢=H. TEE 9

HibernateX) AW "2E°]Y resource ™l local resource"E 22}. QAXSL DO & XNLET},

12.3.2. JdoTemplate ) JdoDaoSupport

21219 IDO?I¥F DAOE =4 AJ(C)2HIY, beanZeIHE| settertt AKX QIXIE EIA)E £
PersistenceManagerFactoryS N2 A 0JTt. DAO= F9 %l PersistenceManagerFactory?} ZFE0h= Yotk DO
APIO) Tioll BYE S Q. OIXC Spring? JdoTemplatet AFRE HO|T},

<beans>

<bean id="myProductDao" class="product.ProductDaolmpl">
<property name="persistenceManagerFactory" ref="myPmf"/>
</bean>

</beans>

public class ProductDaolmpl implements ProductDao {
private PersistenceManagerFactory persistenceManagerFactory;

public void setPersistenceManagerfFactory(PersistenceManagerFactory pmf) {
this. persistenceManagerFactory = pmf;

}

public Collection loadProductsByCategory (final String category) throws DataAccessException {
JdoTemplate jdoTemplate = new JdoTemplate (this.persistenceManagerFactory) ;
return (Collection) jdoTemplate.execute(new JdoCallback() {
public Object dolnjdo(PersistenceManager pm) throws JDOException {
Query query = pm.newQuery(Product.class, "category = pCategory");
query.declareParameters("String pCategory");
List result = query.execute(category);
// do some further stuff with the result list
return result;

9 FHEL POUICYH FY2E A RNO=E AIRES QT JdoTemplate  PersistenceManager 7

=27
YR YYENE MYNT SWHMMY Ases EPYAOT YER A2FAL 2 =o)
QFO} R (thread-safe) AAIGIFSOITE. 7Tt 22h2 B9 AAHA WSNY RXNES YT find,

load, makePersistent, £+ delete E%% OfL}2} 75}% ?JE}U] ?,}7]19] 97:“% 7}73 %‘@% ‘?‘lcﬂ,
JdoTemplate2 =9 2 FAIXNY WIS Ae WA B HIAE=ES MZIATE. ATHIL, Spring2
PersistenceManagerFactory S 71827 3t setPersistenceManagerFactoryU'"ﬁE—Q-} o] 229 Qo)
A}%C}?] 9‘]?} getPersistenceManagerFactory ) getJdoTempIate% 7}78 r\’ﬂeltﬁ JdoDaoSupport base%eﬂi%
Aot BYRo2, ojRe Tl RARS 9T 2T DAOPWUSS O8It

public class ProductDaolmpl extends JdoDaoSupport implements ProductDao {
public Collection loadProductsByCategory(String category) throws DataAccessException {

return getJdoTemplate().find(
Product.class, "category = pCategory", "String category", new Object(] {category});
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Spring9] JdoTemplate?t Af&0t= THAO, QAS YAIHCZ  persistenceManagers ¥ Y= DO
APIEIOIA  Spring 7|99 DAOE ZFY+ AT A Hibernate oA HMI0) AYIANE, ©I
¥2Ye Mg 3% FFYL YUY HolF FYILRSrr N3 o9s 9L Yo ROl
JdoDaoSupport= YIS WA= RAUS EWPRY HAEZ 710 PersistenceManagers 7123 OjX|0}7)
QJTt 0]Vt AL} ol TIJTL XY HAEE N2 IIC}

12.3.3. G2 DO AP 71919 DAO & 0}7]

>

PersistenceManagerFactoryS 2] AF200] Guior DO APIO| THoH
o2y g o)t}

DAOE Spring®E4 glol ¢
apyg+ Ak B DAO 7Y

(lo o

public class ProductDaolmpl implements ProductDao {
private PersistenceManagerFactory persistenceManagerFactory;

public void setPersistenceManagerfFactory(PersistenceManagerFactory pmf) {
this. persistenceManagerFactory = pmf;

}

public Collection loadProductsByCategory(String category) {
PersistenceManager pm = this.persistenceManagerFactory . getPersistenceManager () ;
try {
Query query = pm.newQuery(Product.class, "category = pCategory");
query.declareParameters("String pCategory");
return query.execute(category);
1
finally {
pm.close();

}

P
(lo

=4 Y mEES W=Ex= ¥ DAONY, 9] Spring®  JdoTemplate®l T©oH ZYHTH Spring

ofZezoly Ae2eo) & et

<beans>

<bean id="myProductDao" class="product.ProductDaolmpl">
<property name="persistenceManagerfFactory" ref="myPmf"/>
</bean>

</beans>

O]% DAOC EH(?J %R?J O'%‘% DAO%OI factory= £ (.?jxﬂl'} *Hi—fﬁ- Persistencel\/\anager% 7}73':}%
3-\]0]5}. Spring-:’\;}el EE‘,HX—]VS @Q% 7}78 Persistencel\/\anageroﬂ ﬁEUUI %UH, %Vl‘,lg’ %E
Persistencel\/\anagerFactory?—L}O"A'] %}{\ng DAO= EE/\I% E%}U}E

TransactionAwarePersistenceManagerFactoryProxy (Spring®ll ZYHAXNE)E Hoot= HS 1oL e},

<beans>

<bean id="myPmfProxy"
class="org.springframework.orm.jdo. TransactionAwarePersistenceManagerFactoryProxy">
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<property name="targetPersistenceManagerFactory" ref="myPmf"/>
</bean>

<bean id="myProductDao" class="product.ProductDaolmpl">

<property name="persistenceManagerfFactory" ref="myPmfProxy"/>

</bean>

</beans>

%VLIQI glolE @' 2 ZEE Persis‘cencel\/\anagerFac‘tory.ge‘[Persis‘cence/\/\anager()U'”iEE FE ExT 73.* c->l 73 2
I}R|= PersistenceManagers A2 0|t A9 UAE = factory2RE A2
EMM A S 7tX]&=  PersistenceManagerS YA HIg Z=EAE S EZ%U}CT.
Persistencel\/\anageroﬂ A9 close() 32%% E'jtﬂxﬁﬂ N Persistencel\/\anagergl %)‘ F FA %]

lop QAo Toje YT ARSIt Yol EWMHUYCIA FALA0IRY, YA DAOTHEO

o

w

21401 = FXA017] Yo MZY  PersistenceManager.close ) 2E2 FA  finaly2HE AYSot= A9
NEEIS

public class ProductDaolmpl implements ProductDao {
private PersistenceManagerFactory persistenceManagerFactory;

public void setPersistenceManagerFactory (PersistenceManagerFactory pmf) {
this. persistenceManagerFactory = pmf;

public Collection loadProductsByCategory(String category) {
PersistenceManager pm = this.persistenceManagerfFactory . getPersistenceManager() ;
Query query = pm.newQuery(Product.class, "category = pCategory");
query.declareParameters("String pCategory");
return query.execute(category);

%} Ao-] o} % Exh x_l'i Al % 9] = UTE DAO%} %}771] , TransactionAwarePersistenceN\anagerFactoryProxygl
"allowCreate" Z3IE MA LYVE EWMNE 4L0I= O] FNHT},

<beans>

<bean id="myPmfProxy"
class="org.springframework.orm.jdo. TransactionAwarePersistenceManagerFactoryProxy">
<property name="targetPersistenceManagerFactory" ref="myPmf"/>
<property name="allowCreate" value="false"/>
</bean>

<bean id="myProductDao" class="product.ProductDaolmpl">

<property name
</bean>

persistenceManagerFactory" ref="myPmfProxy"/>

</beans>

o]2J9t DAOXEIAS] J1 2 FHe 27 JDO APl =9l Hojch. 27Hs SpringZel2 imports
QIct. ©]2e 22 HYHOIX) YL (non-invasiveness) THES L7OID DONLAINA ) AA=F)
AR oI,
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OFME, DAOE ©ZAP} B|= DOAMIY o)9l PEO| 9E0LY Yolx] geiete AYH AXY oIS
A Qs QUohe AL YUIoKe YUY pobxception(MZEIA) e, J2hA MASIX QAU catchsA
Qr)e YIS AN 2 Ame Pe AL ook A WAL T MYl 9EAE $A
YRAE BIRSOIT. o RY(tradeof S FHOPA JDOZIRIOIN/OA o= Swet ofe e}
LRo}R) Qfe ohZAo|Ho WS YL Y ROITt,

LO9A, DAO= Springdel EHMYNA AL Qs BIYo YUWdE DO APIO] 7|28 F22
FUES QY. o] JDOC ©Ju] XTE AFHOA E9] UIE Ao, oME, ©]TF DAO= Gl
JDOExceptionS  YZAIZI0ICt.  Sprnig? DataAccessException=22 YL YAIHC=Z gHYBtzjoIc(8 =2
A3ICY) .

—_

12.3.4. EIHE A<

A

SAYAYOIN AUIA S Y0P o), YUL Spring® FENY HAN SWYY II52
A @S Qe olg S0,

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

<beans
xmins="http://www.springframework.org/schema/beans"
xmins:xsi="http://www.w3.0org/2001/XMLSchema-instance"
xmins:aop="http://www.springframework.org/schema/aop"
xmins: tx="http://www.springframework.org/schema/tx"
xsi:schemal ocation="

http://www . springframework . org/schema/beans http://www.springframework.org/schema/beans/spring-beans-2.0.xsd

http://www . springframework . org/schema/tx http://www.springframework.org/schema/tx/spring-tx-2.0.xsd

http://www.springframework . org/schema/aop http://www.springframework.org/schema/aop/spring-aop-2.0.xsd">

<bean id="myTxManager" class="org.springframework.orm.jdo.JdoTransactionManager">

—n

<property name="persistenceManagerFactory" ref="myPmf"/>

</bean>

<bean id="myProductService" class="product.ProductServicelmpl">
<property name="productDao" ref="myProductDao"/>
</bean>

<tx:advice id="txAdvice" transaction-manager="txManager">
<tx:attributes>
<tx:method name="increasePrice*" propagation="REQUIRED"/>
<tx:method name="someOtherBusinessMethod" propagation="REQUIRES_NEW"/>
<tx:method name="+" propagation="SUPPORTS" read-only="true"/>
</tx:attributes>
</tx:advice>

<aop:config>
<aop:pointcut id="productServiceMethods" expression="execution(x product.ProductService.*(..))"/>
<aop:advisor advice-ref="txAdvice" pointcut-ref="productServiceMethods"/>

</aop:config>

</beans>

DO J&HY AMES PJLW LYo EJIHHES RF VT Hibernate®ls YITHE, JDOCI=
B]-EHHE 599 (non-transactional) flushef 22 g2 QItt. 2t ojg=, Med DOFAUIE
S AL Yo AYY BRI YTh SO, VALY [TASHIH KHIE ROl [TASIISIE Aol
'9\]%-‘%] %37} %15}. °l318 SpringQI JdoTransactionl\/\anager” —)F%*Uf% 3'\]:'—} 7;5}0] Iocaliejﬂ,*ﬁ% o
ZQOX] Tt OIXIPE (Spring¥ jtaTransactionManager™t EJB CMT / GEIE JTAC) 2J8fj TjfojX)E)
TASSITol 29 BRIt Sl

Spring Framework (2.0) 223



2% 27 W (ORM) ©log F2

JdoTransactionManager= &< JDBC DataSource®l J2L0F= JDBCHY L Z=9| Hiol DOENMH S YEE S
Qlct. %%% JdoDialect= 7‘5}3(—6}% JDBC Connection¥ Q.%% X]%QCI'. O]Zﬂ% CI%EO“ 9jo} JDBC‘”"{'J
JDO 2.077¥22 AT FROIY. DO 1.07¥U22 A%, AFEXAF HY jdoDialectes AFEE LRIF QUTt.
JdoDialect 7]%*011 tﬂtﬁ ’é}*ﬂ?} @E% AoHA C}% ﬁ!ﬁ% =S

12.3.5. JdoDialect

g 7]%2§, JdoTemplate o JdoTransactionManager+= "jdoDiaIect" beanZZojE|2 @%Q% /\}%XVE?QI
JdoDialectS X %] QC} . o] @ AJL2] 20| A , DAO= JdoTemplate ?J i% 2 Cj ﬁ'oﬂ
PersistenceManagerFactory RS YEX]  UE HAO|TL jdoDialect 7Y=L QAL AN E£XQ Yyo=s

Spring® MZos RIIX RZ25S K0P A5 Ut
Sy SWMM AR MBI (ARAPYS) HY o)y S;WMY EforR Ze)

EPMA YA 717 IDBC Connection ?IX27]1(JDBC?I¥ DAQO YIER|Z] 2J0))

) Eflore A gopr)(Spring e SAMA ElJolR o2 RE ATOR HAlE)

LS | o

X K X X

Persistence/\/\anager% oé’élcl qushU}7l(—‘£—°1| go]% EFTI,BVS /gxe'% JDBCH?J gjolg @E TE9)
81 35}17])

X Spring DataAccessExceptions% —?-I?J JDOExceptionsgl g lﬂg,

ojZjol J52 EZE AP 9o) TIROIXIX 9= DO 1.07WSS ol So] IS DO 2.0904,
Y229 J)s2 #FHQ Yge=z XPIY. Yo7t Spring? Default)doDialect & HZE=Z &IH DO 2.0
API DJAEE AL RICH(Spring 1.2004). S@e SAMY AR YA o9 $AS Ao, oIS A
-7‘;-4,-&]?,] JdoDialect U}%—Z‘Eﬂi% :'é—'“O1LH7] S0 7]')(]%1'3}'

7152 9] 7)15°] Springd IDOAIYUIONIAN Ar8H = YYo Gigl 59 MY JEBE HOA] jdoDialect
JavaDocg 2@},

12.4. Oracle ToplLink

Spring 1.2 ©]%, Spring2 HibernateX|gdy L2 2EAZ W=E= Yoy FHIZ HANY Oracle
TopLink (http://www.oracle.com/technology/products/ias/toplink) £ X]¥?ICt. ToplLink 9.0.4
(Spring 1.290A4 FAINIZ (production) Y1) 2 10.1.3(Spring 1.291A4 ©JX 0] Y|EIQ) 25 X JHCT}.
2 Y 2N org.springframework . orm. toplinkZH 7] X]Of] | X QFct,

Spring9 ToplLink Al¥L Oracle TopLinkg2 Y7 HLSEQT. TopLinkgolZl U ZAIRITH. £9)
RE QAo AN =4ZF Jim ClarkolZ £9] LA}

12.4.1. SessionFactory F=2J2}

TOpLink XH‘“% SessionFactory—;F—ng% 71X A %}EC}. EH/\\,], Ct% A= QE% OjLL9] A= *f%%
ol sA= ClientSessionS Qo p0 = %Qﬁ?} ServerSession ZH'g°ll ?]x=9Ic. FAT AY —8—@%
#10, Spring2 ©IE Session A M) FHES 715012 Ot= TopLinkE T} SessionFactory S
gojoret.
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OIZUON Z2E70] FUIE IHAINY, Spring bean2ElY AXL IJIX Toplink SessionFactoryS
JOYol= AE Y8Yl= LocalSessionFactoryBean2H2EE AN VUTt. OJAE TopLinkAld AN 19
AXE 71X AP LI Q3 A2SF= Spring-dEl JDBC DataSourceE UAIY 71X A0},

<beans>

<bean id="dataSource" class="org.apache.commons.dbcp.BasicDataSource" destroy-method="close">
<property name="driverClassName" value="$ {jdbc.driverClassName}"/>
<property name="url" value="$ {jdbc.url}"/>
<property name="username" value="$ {jdbc.username}"/>

—n

<property name
</bean>

password" value="$ {jdbc.password}"/>

<bean id="mySessionFactory" class="org.springframework.orm.toplink.LocalSessionFactoryBean">
<property name="configlLocation" value="toplink-sessions.xml"/>
<property name="dataSource" ref="dataSource"/>

</bean>

</beans>

<toplink-configuration>

<session>
<name>Session</name>
<project-xml>toplink-mappings . xml</project-xml>
<session-type>

<server-session/>

</session-type>
<enable-logging>true</enable-logging>
<logging-options/>

</session>

</toplink-configuration>

LocalSessionFactoryBean< C}% A= TOpLink ServerSession °l2Ho]] & X]ot11 E.’S?J %a}o]c‘)jg Session%
@’SE’JC}(%’U—'K’J Session, -?—JE]EI% ClientSession, £+ E?ﬂﬁ/ﬂ% C\)JXIU}E Session(-?—x}% Springgl
TopLinkX| @l 9ol F2 WMoz ALRETH)). ©|%e ohte) =) ToplinkE |XIgITt,

12.4.2. ToplLinkTemplate o TopLinkDaoSupport

2}2}9] TopLink-?718F DAO= AZEHAY(CIEHIY, beanZ €] setterY YA QAXIE E9)
S  SessionFactoryS N2 AOIY. DAO= F9X  SessionFactory25E  Sessiong 1N2= Y
TopLink APIO Tioll 2Y<=E5 A XY SpringS TopLinkTemplate2 XY A= F0]Tt,

<
2 o

<beans>

<bean id="myProductDao" class="product.ProductDaolmpl">
<property name="sessionFactory" ref="mySessionFactory"/>
</bean>

</beans>

public class ProductDaolmpl implements ProductDao {

private SessionFactory sessionFactory;
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public void setSessionFactory(SessionFactory sessionFactory) {
this.sessionFactory = sessionFactory;

}

public Collection loadProductsByCategory(final String category) throws DataAccessException {
TopLinkTemplate tlTemplate = new TopLinkTemplate (this.sessionFactory);
return (Collection) tiITemplate.execute(new TopLinkCallback() {
public Object dolnTopLink(Session session) throws TopLinkException {
ReadAllQuery findOwnersQuery = new ReadAllQuery(Product.class);
findOwnersQuery .addArgument("Category") ;
ExpressionBuilder builder = this.findOwnersQuery . getExpressionBuilder () ;
findOwnersQuery . setSelectionCriteria (
builder.get("category") .like (builder. getParameter ("Category")));

Vector args = new Vector();

args.add(category);

List result = session.executeQuery(findOwnersQuery, args);
// do some further stuff with the result list

return result;

-‘,;—'U—,H THEL TopLinkql°|E1 J22 Aok QP—}B;QE Argdgs QY. TopLinkTemplate Session®] Y=
YR YYEX|, T30 W) AFo2 TYSLAS LYYAOIT. YER A2YrE 22 =0

readAll, readByld, == merge %Ql OfLt9) 32%?5}% 215st ?J"EJHIQI 75.}%% -?-IUH, JdoTempIate% tf,}%gl
Y YW TS AL UNTS Ys WY TN LRSS MIUCH AL, Springe WY
SessionFactory S It 27] —?-I?J setSessionFactoryU'“—)-\—E, U}%’J—E‘Eﬂioﬂ iy | /\l'%owl —?-l(?,} getSessionFactory
) getTopLinkTemplate S HN&80l= TopLinkDaoSupport baseZ2TW2E N ZQIT. EYXHL=E, OJAUL TIHY
QARG 90 AT DAOTAES OIR I,

public class ProductDaolmpl extends ToplinkDaoSupport implements ProductDao {

public Collection loadProductsByCategory (String category) throws DataAccessException {
ReadAllQuery findOwnersQuery = new ReadAllQuery(Product.class);
findOwnersQuery .addArgument("Category") ;
ExpressionBuilder builder = this.findOwnersQuery . getExpressionBuilder () ;
findOwnersQuery .setSelectionCriteria (
builder.get("category") .like (builder. getParameter ("Category"))) ;

return getTopLinkTemplate() .executeQuery (findOwnersQuery, new Object(] {category});
}

}</programlisting>

APIE L:E: TopLink query A= 2 =0 QFESI DAOYONA FHAIE S QAT OIEEIY, AIAA
AgE 2 AAYHA HAOA FX)ET

Spring®] TopLinkTemplate} A}E017] 9I9F WiQte=, JAUL FGAH L2 Sessong F:X Y& Toplink
APl J|2E £ TopLinkdlolel H2& IYWs AT HibernateMMAIN AAI0] MYLUNT, ©f
Y2y g 2 Fg¥e QU9 Hols »¥2 =Sl A=E d9s gEs ok Roldh
TopLinkDaoSupporte 9JE HYOI= AUS EWHMM HAS 71T Sessions 71N L3 OA|OI= AILUEIE

AL TIPS AP HAES MZoret.

12.4.3. QY3 TopLink APIO 7]8101%) DAOT A O}7]
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DAOE Spring®l THYt 9ZAQI0] MUY sessionS Z)H ALY Toplink APIO) THolA] ZA=4 Qict,
LocaISessionFactoryBeanoﬂ 9joj 755‘ 9 % SessionFactoryoﬂ PES %} z X}% Sprin ggl
TransactionAwareSessionAdapter% %UH SessionE}gg’ bean’é}_’-‘_% L’}E}l{ﬂct.

TopLinkY SessionQAEIH O] 20A HOH getActiveSession() HIEREx= OJYTF AU oA AHR{ O ESPIM
HHE IR sesson@ WRIRIZOITE RO} o]lo] Aol SAMAC) girty, 2% 97N BIY

AIEOI=E 71Y0t= 27 Toplink ServerSessionS QIA&ZI0|Tt, of7])9)l= WA ESHZ MO £9F Toplink
UnitOfWorkS RF&0t= FAIDE getActiveUnitOfWork() 2SS QITF,

¥ DAOTISE TI3H ZY.
public class ProductDaolmpl implements ProductDao {

private Session session;

public void setSession(Session session) {
this.session = session;

}

public Collection loadProductsByCategory(String category) {
ReadAllQuery findOwnersQuery = new ReadAllQuery(Product.class);
findOwnersQuery .addArgument("Category") ;
ExpressionBuilder builder = this.findOwnersQuery . getExpressionBuilder () ;
findOwnersQuery .setSelectionCriteria
builder.get("category") .like(builder.getParameter("Category")));

Vector args = new Vector();
args.add(category);
return session.getActiveSession() .executeQuery (findOwnersQuery, args);

=N Y mgE w=E= 9 DAOXNY, oJAL SpringQI TopLinkTempIateoﬂ ool LYHAL FAISH
O)H0] SpringolZ el o) HYXEO) & QTh. session EIYO) THOt beanBES e ) Yol AR

Spring9 TransactionAwareSessionAdapter= DAO Y.

<beans>

<bean id="mySessionAdapter"
class="org.springframework.orm.toplink.support. TransactionAwareSessionAdapter">

—n

<property name="sessionFactory" ref="mySessionFactory"/>
</bean>

<bean id="myProductDao" class="product.ProductDaolmpl">
<property name="session" ref="mySessionAdapter"/>
</bean>

</beans>

O] DAO2EIYY 71 2 AP ToplLink APIOITH 9&E0i= 0|t} importdlloFd Spring 22 =
glitt. 82 ©E APIO) ol 9EHE XA Y=Th=(non-invasiveness) YHOIA UigX 0|1,
TopLink?Hg XA Y XfAXYAH “AXEE T},

oPE, DAO= TZEXIZ} BIE TopLinkAtA|Y 9|9 7zx0) 9FEo1d YotX] YYo= XYAHQ NI
9 g A UThs AE YUIOt= YWD ToplinkException(RIZHX] 42, I2iA HALX] FAHY
catch€X] ¢I=)g 9ZIT. XN gf Auj 22 Ag op)ots A Y=AL 7Y N9 2EXE
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FA RIANE B7FsOIC. ©] R¥(tradeoff) 2 A Toplink?1¥E0]22/0)| A4 o= EYHO 99
He)7t WRotx| gre ojZeiAolMo) Yors s S Aolc.
DAOZEIYS TFE ToplLinkd EFE getActiveSession() 71 5°] JTAEIRG oA AT AOT}.
0]72 E9] |ocal TopLinkESHM M3} SIAOLX] Qf= T2 E=iMA ANkt ALSOLX] QRec},

-8-0] %7“5, Springgl TransactionAwareSessionAdapter— TopLinkTransactionl\/\anager9—} %wﬂ @X]-] Springol
Bejols EWMY  YALS IINE sesion@  YIHOLS  SpringSWMA M2 Y9 Toplinkd
Session.getActiveSession() & Session.getActiveUnitOfWork() Xl¥E 7FXl= Toplink ServerSessionE %
ZEAE  YERiTh  BE, ©°f UAS9 EE  WA: Yot U IYTH(Springd)
JtaTransactionManager, EJB CMT, = Yol JTA9 9ol TROX)=X= AFGol) JPY=Ql
JTASSR N Y A Session QHRIVICE,

209A, DAOE Springdel EHYMNAN A5 e vHAHA YW Toplink APIOI 7|E2E F
2HYS 9Tt °|HL Toplinkoll 010] A%0 ARl So] TiNo|T. oS, o2t DAOE FY
TopLinkExceptionS YA 20| T}, Sprniggl DataAccessException=9] UL YAIXO=Z Ue})gbe}gdo]c}(%%
Yorcd).

< K

12.4.4. EiN/E &<

-

SAYAYOIN AUIA HYS SAoP) gl YUS Spring® BTN MM EWYY I)5g

- “

el
Y% et olg sol,

A
A18
<?xml version="1.0" encoding="UTF-8"?>
<beans

xmlns="http://www.springframework.org/schema/beans"
xmins: xsi="http://www.w3.0rg/2001/XMLSchema-instance"
xmlns:aop="http://www.springframework.org/schema/aop"
xmins: tx="http://www.springframework.org/schema/tx"
xsi:schemal.ocation="
http://www.springframework . org/schema/beans http://www.springframework.org/schema/beans/spring-beans-2.0.xsd
http://www . springframework .org/schema/tx http://www.springframework.org/schema/tx/spring-tx-2.0.xsd
http://www . springframework . org/schema/aop http://www.springframework.org/schema/aop/spring-aop-2.0.xsd">

<bean id="myTxManager" class="org.springframework.orm.toplink. TopLinkTransactionManager">
<property name="sessionFactory" ref="mySessionFactory"/>
</bean>

<bean id="myProductService" class="product.ProductServicelmpl">

—n

<property name="productDao" ref="myProductDao"/>

</bean>

<aop:config>
<aop:pointcut id="productServiceMethods" expression="execution(* product.ProductService.*(..))"/>
<aop:advisor advice-ref="txAdvice" pointcut-ref="productServiceMethods"/>

</aop:config>

<tx:advice id="txAdvice" transaction-manager="myTxManager">
<tx:attributes>
<tx:method name="increasePrice*" propagation="REQUIRED"/>
<tx:method name="someOtherBusinessMethod" propagation="REQUIRES_NEW"/>
<tx:method name="+" propagation="SUPPORTS" read-only="true"/>
</tx:attributes>
</tx:advice>

</beans>
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JDOE G AAES HAYY FHIH UnitofWorkS LFVUTH(YAIL YUIDE Toplink Session®ll Il
VIS = ARE WPOIK] Yorof Jict. o]t A= A Ot (second-level) FHAIONA AN
IIRR= AdrINg ZRo)ct) . Hibernate 2= vt =, Toplinkoll= B|-EHA A
£/49(non-transactional) flush® Z2 7192 QITt. °I% olg=, MEE ToplLink7?d22 7
otAS ol MUY TRl QT E0|, WAVE JTAEMAM XNIZ LX) otD BAotE B Session 2
UnitofWorkE YEIUE JTAS?IZIE 9o AAYE LIt QY. OJAL Spring? ToplinkTransactionManager 7|
$US= AL 20] JocalEHMNE ol QLX) QT BX|Q (Spring9 JtaTransactionManager-t EJB
CMT / Gt JTAC 9Joff TioiX)=) JTAEIRMO| =3 DIt o},

IS

A TopLink?I¥F DAOZ=9IA, WY unitofwork®ll  F2017] AT Session. getActiveUnitOfWork ()
UA=E ARBOIL o) S 2Vl(write)HYS PO o)A FHAE EIMH(Spring el
EJMEI GHOL JTASHAME  2F)UOIMT AFSPACIT. SO ZXRG o, YU A
EdMPole ZYHR W MEHQA unitofwork AXTYXE TS QT ©oJRAZ 7Y LI FeI)
ac}
BA .

TopLinkTransactionManagere= &< JDBC DataSource®l F20l= JDBCY2 =9 Ul TopLinkEHMAN S
L}E}%-)F Qlct. mAs) v Top% “—.“OlﬂE(backend)oﬂ*‘l JDBC—Q} H%U}—E 76}356}% JDBC Connection%
LEfdS ol EHMME  YERYPT] TF DataSource= YGAIKC=E MAE LRIl QY. oJAL

Ars RIS A G2 ACIT.

12.5. iBATIS SQL Maps

org.springframework.orm.ibatisﬁﬂ717(]% %Uﬂ Spl‘ing% iBATIS Sql/\/\aps(http://Www.ibatis.com) 1.x &
2.x2 XYYCE. BATISKIYL JDBC Ei HibernateXly YEF 2EtY Z2I2jYe AYote BolA
JDBC / HibernateX|Ya 9o ZEXNES 17T, BATISKIYLE Spring? cIYF=2 7 A0l
GAZ Spring®] 7= 2& 1oCSEYES S7IAL

EPMAM AL Springd BEFI)SE EOf TIROAIS Th JDBC Connection?t T2 ZoIE]s EWO}
MM 4RO AYo] ¢17) RO BATISTS 9Ot SO EWMM HYS QIch. Yobk, Spring)
#ZF JDBC DataSourceTransactionManager Lt JtaTransactionManager 22X %}"21,6}71] %%U}q’

12.5.1. 1.x and 2.x Aj°]9] 7L<} Xo|H
Spring2 BATIS SqglMaps 1.3 2 2.0 25& XYVt N & Apo]Q Xo|FE A}

Xy T kSO S4YN £Z WPHUTH EO YAo| YA BRI Yt SpringBeRAt
2P UAE YHY oo

Table 12.1. 1.3 2 2.0 I BATIS SalMaps Xg Seh2

EXN 1.x 2.x
Sq”\/\ap(%‘j—}ol?jg)gl @’éﬂ SqglMapFactoryBean SglMapClientFactoryBean
Y3 AFA9 Yy I SqlMapTemplate SqlMapClientTemplate
I\/\appedStatement% ArE0}7] Eéu—'? SqglMapCallback SglMapClientCallback
DAOE 9% 1 22 SqlMapDaoSupport SglMapClientDaoSupport
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12.5.2. iBATIS 1.x

12.5.2.1. SqlMap23 A Y7

BATIS SQL MapsES AI80%t= AL statement? result mapsE =Y0t= SQLMapsdPuid e
@ﬁ“i%%i% E%F?JC} Spring% Sql/\/\apFactoryBean% A}%U}O:] 0]31‘%% EEU}%%\]% XjE]Z?JC}'

public class Account {

private String name;
private String email;

public String getName() f
return this.name;

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

public String getEmail() {
return this.email;

public void setEmail (String email) {
this.email = email;

927} o] ZYAE WPOIY YYTHD IPYOIRL. L IS samapsS AT BAS ALBOf]
—?—El% 2%91 OIUﬂ% FE %Uﬂ L}§Oﬂ /\}%XF% 7|’7(1%—’.\— %15}. Account.xml:

<sgl-map name="Account">

<result-map name="result" class="examples.Account">
<property name="name" column="NAME" columnindex="1"/>

—n

<property name="email" column="EMAIL" columnindex="2"/>

</result-map>

<mapped-statement name="getAccountByEmail" result-map="result">
select ACCOUNT.NAME, ACCOUNT.EMAIL
from ACCOUNT
where ACCOUNT.EMAIL = #value#

</mapped-statement>

<mapped-statement name="insertAccount">
insert into ACCOUNT (NAME, EMAIL) values (#name#, #email#)

</mapped-statement>

</sqgl-map>

Sql MapE Yoot tf2, 2= BATISS |3 AU LS YT, (sqimap-config.xml) :

<sgl-map-config>

—n

<sgl-map resource="example/Account.xml"/>

</sql-map-config>
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iBAT|SE %Eﬂiﬁﬂﬁﬁ 25 X}%% EE@C} JHA %Eﬂiﬁﬂﬁ 015]7}0ﬂ Account.meE}oel% =

Spring% /\l'%%mﬂ -?-E]E Sql/\/\apFactoryBean% AT%UH/\‘I SQL/\/\aps% U} % @'71] )9\]%*%}# %lcl'.

<beans>

<bean id="dataSource" class="org.apache.commons.dbcp.BasicDataSource" destroy-method="close">
<property name="driverClassName" value="$ {jdbc.driverClassName}"/>
<property name="url" value="$ {jdbc.url}"/>
<property name="username" value="$ {jdbc.username}"/>

<property name="password" value="$ {jdbc.password}"/>
</bean>

<bean id="sqlMap" class="org.springframework.orm.ibatis.SglMapFactoryBean">

<property name="configlLocation" value="WEB-INF/sqlmap-config.xml"/>
</bean>

</beans>

12.5.2.2. SqlMapTemplate 2 SqlMapDaoSupport A& 0}7]

SglMapDaoSupport %eﬂi% HibernateDaoSupport o JdoDaoSupport ) %Al'?,} X]% %eﬂi% Xﬂ%?lch
DAOE TN L X},

public class SglMapAccountDao extends SglMapDaoSupport implements AccountDao {

public Account getAccount(String email) throws DataAccessException {

return (Account) getSqglMapTemplate() .executeQueryForObject("getAccountByEmail", email);
}

public void insertAccount(Account account) throws DataAccessException {
getSglMapTemplate() . executeUpdate ("insertAccount", account);

}

gAalol B AXNY, 2= AYE =Yor7] Yo 0]g) AN H SqlMapTemplateE A0t QIT}, Spring2

Sqll\/\apFactoryBean% A2 019§ Sqll\/\ap% XZ7|1901c, 29 9 EXNg SqlMapAccountDaoS A, gAlL
PEANS MYV, kE : BATIS SQL Maps 1.xE2 A8, JDBC DataSource= XL DAQO
YA

<beans>

<bean id="accountDao" class="example.SqlMapAccountDao">
<property name="dataSource" ref="dataSource"/>
<property name="sqglMap" ref="sqglMap"/>

</bean>

</beans>

E SqlMapTemplate A2YH2= YA QAXIZ DataSource®t SqlMapS YA XF AHYS QG

SglMapDaoSupport base%eﬂi% SqlMapTempIateﬂi%i% ?JE}UP"“ o)z 357]Q?JC}

12.5.3. iBATIS SQL Maps 2.x
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12.5.3.1. SglMapClient A Y}7]

2= BATIS 2.x8 AEOA 249 AccountE YEPHSH|E JoH¥ 8= 9SY SQLMaps
Account.xml% @'8%‘ %‘87} Qlct.

<sglMap namespace="Account">

<resultMap id="result" class="examples.Account">
<result property="name" column="NAME" columnlndex="1"/>

<result property="email" column="EMAIL" columnindex="2"/>
</resultMap>

<select id="getAccountByEmail" resultMap="result">
select ACCOUNT.NAME, ACCOUNT.EMAIL
from ACCOUNT

where ACCOUNT.EMAIL = #value#
</select>
<insert id="insertAccount">
insert into ACCOUNT (NAME, EMAIL) values (#name#, #email#)

</insert>

</sqlMap>

iBATIS 25 9%t MYt (sqimap-config.xml) & =29] X
<sglMapConfig>

<sglMap resource="example/Account.xml"/>

</sqlMapConfig>

iBATISE  classpath288 X8 =2EJIYH=AHE 71Y9sfet. N
Account.xmlZfYE FI[0I=AE ZQIo}},

- AS 1C

classpath 19719

9= SpringOH%Elﬂlol{‘j ?jE_ﬂﬁELHoﬂk] Sql/\/\apCIientFactoryBean% A8 Tt iBATIS SQL Maps
2.x9A, JDBC DataSource™ %%(Iazy) i%}% 7150 of= Sqll\/\apCIientFactoryBeanoﬂ AN HAIE T},

<beans>

<bean id="dataSource" class="org.apache.commons.dbcp.BasicDataSource" destroy-method="close">

<property name="driverClassName" value="$ {jdbc.driverClassName}"/>
<property name="url" value="$ {jdbc.url}"/>
<property name="username" value="$ {jdbc.username}"/>

<property name="password" value="$ {jdbc.password}"/>
</bean>

<bean id="sqglMapClient" class="org.springframework.orm.ibatis.SqlMapClientFactoryBean">
<property name="configlLocation" value="WEB-INF/sglmap-config.xml"/>
<property name="dataSource" ref="dataSource"/>

</bean>

</beans>

12.5.3.2. SqlMapClientTemplate™} SqlMapClientDaoSupport A& 0}7]

Squ\/\apCIientDaoSupport%Eﬂi% Sqll\/\apDaoSupport—Q} %/\V?J X'%] %Eﬂi% Xﬂ%’—féjc}. -?-EI% DAOS
AP o) 0)2e I,
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public class SqlMapAccountDao extends SqlMapClientDaoSupport implements AccountDao {

public Account getAccount(String email) throws DataAccessException {

return (Account) getSqlMapClientTemplate() .queryForObject("getAccountByEmail", email);
1

public void insertAccount(Account account) throws DataAccessException {
getSglMapClientTemplate () .update("insertAccount", account);
}

DAOOIA, f8= ofZg|F|o)d HYXE A SglMapAccountDacS AYst oJAE Sql/\/\apCIient(ﬂiE‘]iq]
2 o HYYE FYo2] | vl HMPYE Sql/\/\apCIientTempIate% AF QT

<beans>

<bean id="accountDao" class="example.SqlMapAccountDao">
<property name="sqglMapClient" ref="sglMapClient"/>
</bean>

</beans>

LE : sqMapTemplate QA2 2E= AMYXIY QX2 sqiMapClientS  FEOIY AY AT Qo
SglMapClientDaoSupport base%eﬂﬁ% Sqll\/\apCIientTempIate?Ji%i% o) ?JE}UI —;E7|Q}?JCT

SglMapClientTemplate 2 AXIZ AFEAIF Y SqlMapClientCallback FAZZ 7KR= YPHQA execute HIZEE
AIBYITH o)7L oS Sof, VXIS 9o AR "4 Uch.

public class SglMapAccountDao extends SqglMapClientDaoSupport implements AccountDao {

public void insertAccount(Account account) throws DataAccessException {
getSqlMapClientTemplate() .execute(new SglMapClientCallback() f{
public Object dolnSqlMapClient(SglMapExecutor executor) throws SQLException f{
executor.startBatch();
executor.update("insertAccount", account);
executor.update("insertAddress", account.getAddress());
executor.executeBatch();

EH7H, %EHQI SglMapExecutor APIo]  9Jo) 7(1]—70’—5]% o]a—’(‘i} 75}%49] —7'(—%}% E'e—t'—ﬂoﬂ” Ar%%-’f— S‘zlcl'.
SQLException2 A2 2 Springy ZZA Q| DataAccessException 2= Y &€ 0| T,

12.5.3.3. Y3t iBATIS APIO| 71910t DAOTYS}7]

DAO= Springoﬂ ot 9]-’5—@310] Qg% Sql/\/\apCIient% 75!78 A}%UI'O:I %“‘—'.1@ iBATIS APIof| Tjo}
AYES YUCh BY DAOTYRL THSAY YOIt

public class SglMapAccountDao implements AccountDao {
private SqlMapClient sqlMapClient;

public void setSglMapClient(SglMapClient sglMapClient) {
this.sqlMapClient = sglMapClient;
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}

public Account getAccount(String email) {
try {
return (Account) this.sqlMapClient.queryForObject("getAccountByEmail", email);
}
catch (SQLException ex) {
throw new MyDaoException(ex);
}
}

public void insertAccount(Account account) throws DataAccessException {
try {
this.sqlMapClient.update ("insertAccount", account);

}
catch (SQLException ex) {
throw new MyDaoException(ex);

}

O]E':l?l /\lLfEISEOHH, iBATIS APIo <o} \CjXZlX]% SQLException% AT%XPSIQI %EH(CI'PH, O]Zﬂ% X}{\JE’JQ]
ojZei7old S JIKE DAOYYE EFOIE)2 ThRoj™ WYL Yt ojEeAo)d AHAE=
B AS YU BATISIY DAO7H o1Fol 9E4Ae TES WEThe AR oj[m
zeols.

<beans>
<bean id="accountDao" class="example.SqlMapAccountDao">
<property name="sqglMapClient" ref="sqlMapClient"/>

</bean>

</beans>

12.6. JPA

Spring JPA(org.springframework.orm.jpa zj | K)o A AI’%”%Q})% Zriﬂ'ﬁ.?,' 7]%% I-]]-b_—'UIJI -?-l‘.’l
Z2HQY FASE A4Ok= QU Hibernatel DOAY EY2 FAIY YYL = Java Persistence APIE
I AT KPS NF Tt

12.6.1. Spring2ZCIA JPA ALY}
Spring JPA=JPA EntityManagerFactoryS A Y0t= F71A] YIS NZ QT

12.6.1.71. LocalEntityManagerFactoryBean

LocalEntityManagerFactoryBean += UICIE FHI2E 0l JPAE Ai20t= FFE Ao HYUTl EntityManagersS
AM/ATICE. factory beanl JPA PersistenceProvider AFS Al 7Y E A0t TR 29 FL mA|AHA
CIQ] o)j2ut2 QoIT}
“ o ucva “ .

<beans>

<bean id="entityManagerFactory" class="org.springframework.orm.jpa.LocalEntityManagerFactoryBean">
<property name="persistenceUnitName" value="myPersistenceUnit"/>
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</bean>

</beans>

JNDI EntityManagerFactory(qI% =9 JTA%"%‘OHA‘DQE PAOF= A XML@@% ©1g9 ZAe)t.
<beans>
<jndi:lookup id="entityManagerFactory" jndi-name="jpa/myPersistenceUnit"/>

</beans>

12.6.1.2. LocalContainerEntityManagerFactoryBean

LocalContainerEntityManagerFactoryBeans=  JPA  EntityManagerFactory 9 CHQJ %{,Qj X'”O']% 7‘1]%‘5}1
AFEAIY Q7 QP H = &H0 MDY, LocalContainerEntityManagerFactoryBeanS  ’persistence.xml” 20|
71209 persistencelUnitinfo = AN FOITt.  dataSourcelookup =Y loadTimeWeaverS N2 QIT}.
INDIIR9) ALEXIPQ YloJfy L2} X500 weavingX] 2]0f] TioF X7} 715 Ofc}.

<beans>

—n

<bean id="entityManagerFactory" class="org.springframework.orm.jpa.LocalContainerEntityManagerFactoryBean">
<property name="dataSource" ref="someDataSource"/>
<property name="loadTimeWeaver">
<bean class="org.springframework.instrument.classloading.InstrumentationLoadTimeWeaver"/>
</property>
</bean>
</beans>

2 EEY weaving®] AA| LLV1V}.?

RE JPANIZAI?E IDK OICINES WRYS BUTI= AL ofYT), YA N|ZX[7} 9o|HNEE QT 0}A
Y G2 YiIoH(dIE S99 AIAINY ATAYY antXA L S9F U=EQJA] PAlE NS XQoIth )8
IIRIR] =T, 2EEIQ] XXX weaver) S A LRI} 9T},

LoadTimeWeaver QJEIH[O)|2= 2HH (Y AEHIOJY/OHZ2F0]H AB])ol] Q&E0t= EY YYo= ZIaH:
JPA ClassTransformer & ©189%= Spring-7I1819 220}, DK 5.0 agentS E9H ClassTransformersS
Mee AL Ul BYXNOJX] T}, 9OJHEE entire virtual machine®) Thof A0t 2EHE 2E
SeAg ARICH YU AE ABEINE HHOIX gt

Spring2 ©Y?t AFZ A WL Y LoadTimeWeaver THZZS AU, VMERZI} ofd 2%
Ze22Y ¥ HEEH = ClassTransformer S 012 91T,

12.6.1.2.1. Tomcat AY

Jakarta Tomcat9 HEZE ZIHA2Ye ABHe AIBAIEY SA2YHE OO 2o vIge
NEIESR Y=T. Spring2 Tomcat 2 A2 Y (WebappClassLoader) S HxOt=
TomcatlnstrumentabIeCIassLoader(org.springframework‘instrument.classloading.tomcat EHE'IX]LH)% N30 JPA
ClassTransformer QU2YHAE 2ENE 2& SH2E "YYOIEE’ Y014, 7, JPA BPX= 27 ¥
OH% 27 9] /\‘j (TomcatlnstrumentabIeCIassLoader% /\}% U}%) LI 20| A ?J E;%% 20|t
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AR APRS] ZeAZTZ ALO}Y] Yol

1. spring-tomcat-weaver.jars  $ CATALINA_HOME/server/lib($ CATALINA_ HOMEE=  Tomcat AlX]
ClRlERlE BAIGIHZ BARIC

2. ¥ ojZYold AHAE WAL WO Tomcatdl ARAHY IA2TES AIROIEES
X|AJ9FC,

<Context path="/myWebApp" docBase="/my/webApp/location" ...>
<Loader loaderClass="org.springframework.instrument. classloading.tomcat. TomcatinstrumentableClassLoader"/>

</Context>

Tomcat 5.0.x ¥ 55.x Ag=Es o9 HEY2E  JX(AMY  HAPTUQ
($ CATALINA_HOME/conf/server.xml), BiX|® =2E ¢ ofjZeFojNo IJge K=
AKX ($ CATALINA_HOME/conf/context.xml) 2} Aol  HiX|d & ojZzeFo)dd ANHY
($ CATALINA_HOME/conf/[enginenamel/ [hostnamel/my-webapp-context.xml) T= g
ojZeH oMol W=2E  Z(your-webapp.war/META-INF/context.xml))E X9, BEAYE
oo, W OojZFH oM WRO AN AEAL  JPAT} AIRAIH9  ZYPAZRYE ALY
OfZEAo)ALWY FHEY. AIIIST YERE X0 Wigt FY HAMIRE JLE ANAE=
Tomcat 5.x SAE &2}

o] A (Tomcat 5.5.17)90A, server.xml Y2 Loader B2 AIRA] XMLAZ Ttyo) 927}
Q.

Tomcat 4.x91A, ZE context.xmlZYS AT Q1 $CATALINA_HOME/webapps 2ol
SFAY YZE 9o AKX J9 ZH2=2YE AE0t= $ CATALINA_HOME/conf/server.xml&
HFYTS AT, Y YL YYE A Tomcat 4.x documentationS L2},

3. LocalContainerEntityManagerFactoryBean = AT XNAEDJ LoadTimeWeaverS A2 0}E},

<bean id="entityManagerFactory" class="org.springframework.orm.jpa.LocalContainerEntityManagerFactoryBean">
<property name="loadTimeWeaver">
<bean class="org.springframework.instrument. classloading .ReflectiveLoadTimeWeaver"/>

</property>

</bean>

o] 7142 Algolo] oo|HEVL WROIX Qe Tomcatold AETS YTk 0L  PAVARIL
HEYOIF T2 PATURO 9FOks ojEeFolNg vAYYW So FRo o sz
SdolN 2jzte ZejEct.

12.6.1.2.2. 0C4) Y (10.1.3.14)

Oracle® 0C4) ZeH22H:= YA] HOIEIES YUY XYL 71X AXNY, DKOIOIHEA
LoadTimeWeaver29] H&E o Z2]H|0]d SpringdYS S =PI+ AT,

<bean id="entityManagerFactory" class="org.springframework.orm.jpa.lLocalContainerEntityManagerFactoryBean">
<property name="loadTimeWeaver">

<bean class="org.springframework.instrument. classloading .oc4j.0C4JLoadTimeWeaver"/>
</property>
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</bean>

12.6.1.2.3. YWIAQl LoadTimeWeaver

22T WROIX|U LoadTimeWeaver»H20] 2ol XX Q= HFFE Hol, JDKOIOJRNE
Uﬁjé‘%']ol E]A O'C} OIE"'IU} %’OE TIUH, Sprlng% Spnng%%gl V/\/\OﬂolEg(spring—agent.jar)

Of= InstrumentationLoadTimeWeaver= A3 orct,

aa |
)

<bean id="entityManagerFactory" class="org.springframework.orm.jpa.lLocalContainerEntityManagerFactoryBean">
<property name="loadTimeWeaver">
<bean class="org.springframework.instrument. classloading . InstrumentationLoadTimeWeaver" />
</property>
</bean>

MU T2 IVMEAE AIE 01T Spring®olAER AKX oY ol RS =E0t=t.

-javaagent:/path/to/spring-agent. jar

12.6.1.3. ©5 HAI2EH2 FYUES TR7).

OF THALAEA 8Y XS S classpatht] T jarEid2 XFE)o] 9Fols ojZelzo|Ne
#ol, Spring2 TAXNA XNY2AXNY ASOI2 [AIAEHZA /Y 83 NIE  Topr] YTt
PersistenceUnitManagerS NZoIth, YEE JFUSL TYEH HAIAHA {FY olgE B9 YFO

IRRE YAE Ux YAN(YZEO 99f, classpathes META-INF/persistence.xml ZIYE 2ol
JAEC}. ) E 989l

<bean id="persistenceUnitManager" class="org.springframework.orm.jpa.persistenceunit.DefaultPersistenceUnitManager">
<property name="persistenceXmlLocation">
<list>
<value>org/springframework/orm/jpa/domain/persistence-multi. xml</value>
<value>classpath:/my/package/x**/custom-persistence . xml</value>
<value>classpath*: META-INF/persistence . xml</value>
</list>
</property>
<property>
<map>
<entry key="localDataSource" value-ref="local-db"/>
<entry key="remoteDataSource" value-ref="remote-db"/>
</map>
</property>
<!--if no datasource is specified, use this one -->
<property name="defaultDataSource" ref="remoteDataSource"/>

</bean>

<bean id="entityManagerFactory" class="org.springframework.orm.jpa.LocalContainerEntityManagerFactoryBean">
<property name="persistenceUnitManager" ref="persistenceUnitManager"/>

</bean>

= % E 3 @ %% ZolmEL Z2 1%‘ o2 Xg|oto @ ?j 75';' o2y PersistenceUnitPostProcessor% off
PARIZAIIA  MBop)  Hol  mA2AYA YW FRY  AZAHYES 98T
persistenceUnitManager?t GAISX] LA, |ocalContainerEntityManagerFactoryBean®ll &Jof] YR XN o=
Yy Arg ROl

ol
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12.6.2. JpaTemplate o JpaDaoSupport

21219) JPAYIREY) DAO= 9IEY JYS S9N EntityManagerFactoryE €S ACITE. ©J=TF DAOE= Yot
JPAC] Tl Y FOT) EntityManagerFactory®lY Spring< JpaTemplate A}& OHct,

<beans>

<bean id="myProductDao" class="product.ProductDaolmpl|">
<property name="entityManagerFactory" ref="entityManagerFactory"/>
</bean>

</beans>

public class JpaProductDao implements ProductDao f
private EntityManagerFactory entityManagerFactory;

public void setEntityManagerFactory (EntityManagerFactory emf) {
this. entityManagerFactoryeManagerFactory = emf;

public Collection loadProductsByCategory (final String category) throws DataAccessException {
JpaTemplate jpaTemplate = new JpaTemplate (this.entityManagerFactory);

return (Collection) jpaTemplate.execute(new JpaCallback() {
public Object dolnjpa(EntityManager em) throws PersistenceException {

Query query = em.createQuery("from Product as p where p.category = :category");
query.setParameter("category", category);

List result = query.getResultList();

// do some further processing with the result list

return result;

JpaCalback TFHEL OJEJ JPA Y|oJE] H2E T2V, jpaTemplate EntityManager®] Q2|2 o]0
Asos sARMO Al AS YAVAOIT. APl paTempate® AU Feloln HHal
EFMHEE EYWOIEE USE AYE CGUEY. HYEA A2TLE 220 QAT AJARE 715 O1Y
S W29 QAAEHA YHEXNY JFAESF YT jpaTemplate FUEQ Y FHEBS YA QY=
Qo] He @eot HAEE XA A, 2=, 9GY S L2 UK YAIR OJFAZT actiond

——=
NS T

AITI7t, Spring  get/setEntityManagerFactory®} TFHZEH20)] 9Ol AFR Y= getjpaTemplate() S NJ 0=
@29t JpaDaoSupport 712 SHAE MU,
public class ProductDaolmpl extends JpaDaoSupport implements ProductDao {
public Collection loadProductsByCategory(String category) throws DataAccessException {
Map<String, String> params = new HashMap<String, String>();

params.put("category", category);
return getJpaTemplate().findByNamedParams("from Product as p where p.category = :category", params);

SpringQI JoaTemplate?} A}&0l= ALo%, XNIHC=2 YA|XQl EntityManager MSHOIO] JPAC) THoH
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Spring-719t9 DAOS IYUs At FIE Hibernate P ROIA 1AFRAXY, © Y2LY9 58
APL A9 bojlg ™2 BEIF N3Y 9JeE YA QY= AolY., JpaDaoSupport= ENA

EntityManager & 71A 23 Z01F7] 9Jojj, ©] A|lLE|E 99 HYOt XY HIAEE ANIJ VY.

12.6.3. @YUl JPAY] 7]=%F DAOE FYO°}7]

Note

.

e
EntityManagerFactory I 2Y 271 AL =0]| QLN TIY| YI0l, EntityManager QA2EIA= IYX] QT
Q%}% JPA Entityl\/\anager% JPAﬁ@!Oﬂ 9OJof 7991%317‘1%‘, OH%EH'“O]’S A5 9] JND|%}?§2§
2E %*011(,“ Entityl\/\anagerﬂ%‘ &%?JC]' 0]31% ?‘ixﬂ E{H"_},‘{j ‘)'—\T}g% 7}7(]% Entity/\/\anagerql
et 2 2E2 AYYACITE. OlAZ AYUiH MG YHE EntityManagerS HE<2
2 =0 QAT THET.

AAE  EntityManagerFactory Yt EntityManagers AF200], O]H Spring A&EHE AI20i=7glo] Hulst
JPAS THol] BEE EYOl= A9l 7F=OIY. Spring  PersistenceAnnotationBeanPostProcessor | 7= Ot
rélgg]- 15| A= EﬂUQO]]k] @PersistenceUnit 2} @PersistenceContext 011":5“0'/3% O]UH?—:-!-_)I\' Qlcf. a4d
DAOFES S TH3 2Bt

public class ProductDaolmpl implements ProductDao {

@PersistenceUnit
private EntityManagerFactory entityManagerFactory;

public Collection loadProductsByCategory(String category) {
EntityManager em = this.entityManagerFactory.getEntityManager() ;
try {
Query query = em.createQuery("from Product as p where p.category = ?1");
query.setParameter(1, category);
return query.getResultList();

}
finally {
if (em != null) {
em.close();

}

Spring?  JpaTemplate®] T Z2YHGHH 9 DAOE Spring®l Wt =N IIXIX] YD Spring
ojZe| ol HYAEO A 9=C} AYYt, DAO= YEZE EntityManagerFactoryd 41US Q0=
O:E|o]d9 J-S 71T

<beans>

<!-- JPA annotations bean post processor -->
<bean class="org.springframework.orm.jpa.support.PersistenceAnnotationBeanPostProcessor" />

<bean id="myProductDao" class="product.ProductDaolmpl"/>

</beans>

o]33F DAOE 71Xl £279t Olfr= ©]AH9] AXNIY factory=2R2E MEE EntityManagerE Ye=Cth= AT
O|RAE factory™ioll YUS =EntityManagers 01 g2 3825 YT

public class ProductDaolmpl implements ProductDao {
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private EntityManager em;

@PersistenceContext
public void setEntityManager (EntityManager em) {
this.em = em;

}

public Collection loadProductsByCategory(String category) {
Query query = em.createQuery("from Product as p where p.category = :category");
query.setParameter("category", category);
return query.getResultList();

1

LESEEE ERRSS

=N AYS BAIBI:= o)kH oM (@PersistenceUnit 2t @PersistenceContext 22)2 222 Y9
bacy Weo) HEE4 Y. 1o 'Ujas/ES WY Y ojein EWRIC, vjic-eol
AYE EHES X2 ok vl We-dol oj:Hojd 4AdIR AIROIIVL H dT. £ P2, Yy
7N (public, protected, private)2 2AI=X] Q4=Ch.

Sel2 Yo ofwEjo|de ofEIt.?

JEE 5 SR, Al YYS AMAMTL ofd TG HAS A0 AF&ET.

YYE EntiyManagers Spring eI (VYF SHHHG AROR)ETH YIS A2 PUZO) vjas
Eﬂ‘ﬂégl ﬂ%}(Entity/\/\anagerFactorycﬂ{\Joﬂ Entityl\/\anager)% '}jEU}quE, OﬂtEﬂoVﬂ A}%QE ?JGH
ofZeFold AYSE XML KPS E B3] gk A2 =E0ks 0] FRofCh

O] DAOZEIYY ZRJF HFL Java HAIZHZA API9] Q&ESE= Z0|Y. Spring=22H29 import?}
LFHE A QT AT7LE, JPACILE|0)do] O =RXNTY, YL SpringZElo|Yol| 2ol Xisxo=
HNEHT. oJAE S E BI-AFAQ BAFOIA TAEHD PAINLXO] Y AFALGAH =HAAO|T}

12.6.4. 912 ¥1Y

7'"5}7}, DAO= %U—',”?J PersistenceException 9 2] gﬂﬂé(H]ﬂE]X] \OJ%I—_'L, JHAN {\j?jEU‘]L} catch9X]
L) WXIXT T} JPA AKIFQl oo Pxo| OEOls %S Yoks RS Meoln Tl KPRl
Ui XT|&L QA= HE QU|0t= llegalArgumentException 2} llegalStateException® Y 2RITH. X9} &
dujol e =4 AIRE Ttlcatch)2e 2HXS FUBYl Bruglol BIlsoit o mwe
JPA-7)910 /= E-DL 0|9 X2 TWQR OfX] Q= ojZeFojMo EEs Y. oPME, Spring2
@Repository O1=E|O14S S0 £YOP NBHL oY YolS o)8ot: £THS ABYUCE

@Repository
public class ProductDaolmpl implements ProductDao {

}

<beans>

<!-- Exception translation bean post processor -->
<bean class="org.springframework.dao.annotation.PersistenceExceptionTranslationPostProcessor"/>
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<bean id="myProductDao" class="product.ProductDaolmpl"/>

</beans>

—?—X'IEIX}E 2= 912 '{L'I0—1X}(PersistenceExceptionTransIator O]E-]uﬂO]/\_] ‘_rL ')—Ql' 2= bean?©]
@Repository O-]}.:EﬂO]leg U}EE adviceS X}%Qi Q%C} A Ue}?j% L:Jjg‘:lx}% 7@%? 2;1—'_—’

YXT oA HY WS NG Yt

R : DAOE Spring® ALEAPYOl oo PXE 9% Spring-Te) EAMA, AFY 4Y 2En £YY
o9 YTOZWE o|So0] HEot YT Java HMAIATA API9} ofiElo|Hol| J|E0l0) ReES ot

12.7. EH™AE AT

SHTHY ABI2 KPS YD) Yo, YAL Spring® BF MAHY SWHH TS5 AZYS

oot olg S

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

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

<bean id="myProductService" class="product.ProductServicelmpl">
<property name="productDao" ref="myProductDao"/>
</bean>

<aop:config>
<aop:pointcut id="productServiceMethods" expression="execution(x product.ProductService.*(..))"/>
<aop:advisor advice-ref="txAdvice" pointcut-ref="productServiceMethods"/>

</aop:config>

<tx:advice id="txAdvice" transaction-manager="myTxManager">
<tx:attributes>
<tx:method name="increasePrice*" propagation="REQUIRED"/>
<tx:method name="someOtherBusinessMethod" propagation="REQUIRES_NEW"/>
<tx:method name="+" propagation="SUPPORTS" read-only="true"/>
</tx:attributes>
</tx:advice>

</beans>

Spring JPA= JPAEINEE L2 JDBC DataSource®l FI20= JDBC JF2 2E=0) YEU?] o HYH
JpaTransactionManagerS U’l%tﬁ T}, o—,% JpaDiaIect” 3%751?,' JDBC Connectiond) Q%% X'%]?JC}. %UI,
Spring2 Toplink? Hibernate JPAFEZ2E 9%t dialectS NZVUTt. JpaDialect 71O THRF AAITH
HYS AoINE Tfg weg et

SR UE=)

12.8. JpaDialect
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JpaTempIategl g 7] %X‘l %’ , JpaTransactionl\Aanager:'—r AbstractEntityl\/\anagerFactoryBeangl o9 %EH Ea S
"jpaDialect" beanZZIHE|C) FYEH= AMBAIYY jpaDialects AIPPIT. ©OIT AlLIE|0)A, DAO=
%}E?J JoaTemplate ?Ji%‘ﬁ CH{:'(@H% %O'], JpaDaoSupportgl "jpaTempIate" i 2} E| o)) BL—‘—:-_}E]%)
EC}E EntityManagerFactory 7‘5}}—% RZSE2N| 33}%31'0]5}. JpaDialect ?@%% ?j)(j]l,} %*Xﬂoll %("}‘—\7751?,'
YYo= Springdll 9ol MBEE QI BZ7)50) IRsOlt.

X

dm

H SN 22 HB(ABAYY 22 Yol S ErjorR)

|m

X ESHAH H4AHAE 71X)= IDBC Connection N2 7](JDBC-71¥12) DAOE ANIAIS17] JoH)

X Spring DataAccessExceptions % -?-]?J PersistenceExceptionsgl g ?;loﬁ:‘

olAe SYY EWHY uig o9 ng WAS % LRHeR IR Y. AgE UEBE
?@%(Default]paDialect)ol o Y YsS MICHA ¢ # Y0l LFIHUYU HHY dialect?t

YA OO T,

o] Z1J9] =Y AN MY Spring? PAXIYU] AR S = YUHE ONA = JpaDialect JavadocS B2},
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Part lll. The Web

This part of the reference documentation covers the Spring Framework’s support for the

presentation tier (and specifically web-based presentation tiers).

The Spring Framework’s own web framework, Spring Web MVC, is covered in the first couple
of chapters. A number of the remaining chapters in this part of the reference documentation

are concerned with the Spring Framework’s integration with other web technologies, such as

Struts and JSF (to name but two).

This section concludes with coverage of Spring’s MVC portlet framework.

Ghapter 13, ¥ MVC framework

A\

Chapter 14, &

«©

U

% 718

[kl

&hapter 15, © C|

Cl

925 Y

Y

al

Ghapter 16, ZES (Portlet) £
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Chapter 13. € MVC framework

13.1. 271

Spring9d ¥ MVC frameworks AP7FsT WSS YIS, viewdld, =2 od == 9%
ANPZ2 g ophda 27 sl FS UY0= DispatcherServiets 719122 TYXRIEQATH TEE
WS2BI=  ModelAndView handleRequest(request,response)BI2EE  NF0f= U 2HGBF  Controller
QIEjm|o]Ao|Tt,  O]ZL 0o]U] OH%EIWOI)S ?;‘ES = ol AIRES QAT AbstractController,
AbstractCommandController 22|22 SimpleFormController 22  HEE ZYV 3P FZE EYIAE H
MugoITt, ofBaFo|y ASEHSS WYNO= o|US9 ok ATt Yot YGalo] Muote y)
ZeAs MEYOIEE ofel. Ulop] YAO| form2 VKA YTl YAS E AEsert Laglo
o] %0] Struts® 71 2 Afo|Folc.

“2xS ol H7](0Open for extension)...”

Spring MVC(Z22]22 W2l Spring) Yol XUXAH 223t Y XQ #AS Ohvts “&AYS 9ol g,
Y32 Yol D=Ct(Open for extension, closed for modification)” T#Xl0|t},

of FXo| oJlA UZEL ©IRE Spring MVCHl WY S22 B UASTL fna2 E7|S)7|
2o|Tt. oL 22 MYAD XA BAS ABOP| Aoh VLSS eujlo|s WRI} QT A
oJujgict. oj3e TIxfIe) 9ot 2olm AIIAEE Yoj2 SR Qhech,

Seth Ladd®} ©2 AFFE0) Qo 9SO Xl "Expert Spring MVC and Web Flow’
Design’ 220l 1175|9)X|9|A O]AS 15=0}17] o o] FAN F7|1& HYIIT}.

22

2 'A Look At

9 Mg B4t g, ©g oA o] BIASE 9 eujelo|s W gETt?” e R By
K% Qe 3olch,

4
o

1. Bob Martin, The Open-Closed Principle (PDF)

Spring Web MVCe 349171 commandlt formZX|= ofH HXE ALEOole RS 91 &YUTE. 714
ZY92 SRY A"Ho|laY Y SUWEE FIY 2= Y. Springd HIoE BIIFLE Ui
FAOICE. g SY olAZ ALY AIFTt ofd ofEE Aol ol oA FIIEs Ae 7Y dAHY
42 BY 2B2YAE XS AT 01%0) YUots RERL GOl BIAIY S RO ZefHE|S 2HTY)
FE0IY formZAY EIJYHR) e ZAIEE FREOK ¢ MEUS HESFT UESE = SAES
HS ARt glthe AOITH A, BIXUA Aol Ay BIYSls RS TF U= Struts29

35
1% 2 XO)IFE Action & ActionForm &2 E 712 ZHAE WHOIX] 3:;} Cl= A0t

(e al

WebWork®} BJ2OiA]l Spring2 FTY AIEAQA A QS JiZTE. OJAE Controller, NMEXO=2
command“t form Z4A|, 2232 viewol] WYHE= =29 JHYE Aot YL commandY
formZAE VN oz ZYOIA|QF ToF Yoo F=x= Yoy ZYDIT}. T WebWork Action
I3 2= Yote op9l AR =YUDICH WebWorks GARIONA YA Z ARXNZY =Xjot=
YIAYA ARE AIBOI=ES oA 2ASS UF22H JHHHQ ActionZeH29 ¥ ZefmE| 7} FT,
UKl 2 QP8 TUFEe UL ActionA2YH2E viewQlQ FIIQ} Z HHYIIE oA AIRHET). ATt
YZ YO8 Actiond Bl ZSjOE|XNY RUol & QI Q). OfH9l AXE ol oM Y? Y
ogto] QITy.
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Springgl viewdHq 2 U FAHSITE. Controller TS (I\/\odelAndView% Aol nullS UJ%}UM)%EMI
ANPHOZE views AHTF Q. UHY A2 ModelAndViewJ2YH2A = viewflgX ¥l olgxf &Y
BR)(F= YOS ZYOL= commandEs Z L2)E EYot= 29 Map22 FAHYCTE View©|E
ojAME Wl olg, ZetHE iU, A XY viewResoverTHZS SO Y AYIIST ArFolTt. AR
2AMVCAAN M) view?|&9 A9Vt FHLUE OJ80Fc Map AEH|OJ2O 7)QIOICE,  oJw L
EWAHrenderer)= JSP, Velocity ®= T2 ojyol B9 7)&0)1=X XY¥Noz E9tEs 9tt, 29
Map2 IO JSPRY £HE= VelocitydE2R 22 L2 U2ols FEi= JYI.

13.1.1. & MVCFUZY E22Q I}

olr

3

P ZRHEI}L GE MVCTIBES ABOREUS ARoRedle IR ©187t AT
YR sYHF =2 259 EXole FX29A JYS TAEE IJUAH.
StrutsZ YIS A KR XA FY @ wrel T AT GOl Strutsd PEHC
S PN T oA Y Foolg AW IQlE Mol P& AT L RS WebWorke e ¢
MVCZ2QJ9)30) Kot

Qo) YAIo| Spring® ¥ MVCE A8 @oIXl XY Spring®l MBohs ©of2 &9 JYS
NXe Fgolerd G Galol MEIRH ) MVCESIYAZ L Springg g2l YL AT 1A
ContextLoaderListener% %Uﬂ Spring FE OH%EHHOIG %'E—u“éE% 1}96}711 I\IQU}—T—’ StrutsPEE
WebWork U2 28 OJH9 ServietContextSH’dS S0 Y2, oJHI "plugins"= ZHHX] FAD
Hg Yol WeoX tke o) Fojolet. g ¥ojojo) BWHIN YA eoju N AHopi)
Y= (entry point) HY FE B o) AYAE AATA W) SpringS AFSY oIt

g9 559 2 ¥I=Y Springd 2E MUY= Spring? ¥ MVCO] glg@i= g2l €5 Ao
Spring2 I3 AYS|2Z Strutstt WebWork? Z7YOIR] et olRE ¥ Aoz RF GoE
F2Y EWWH FONA 250 Y MVCZYAITF ofA] Qs WS WS YT A Uy
gAlo] (9€ S°] IDBCY Hibernate2 EMA FAI0}) A0 AT SpringD)SEI0] 28jn/E=
glolg J2 EIIE AMBOHA YA HEHOIPES TR & AT

13.1.2. Spring MVCY &7

Spring® ¥ 2EL TIZe EYols UM Y XYY JKE ABo

X Yot 2=l - JAEES, F2Y Xﬂ?—], command 7—'1*1], 7—‘.”‘1], Ec"e' 7—'1*1], DispatcherServlet,

Iz
o
I, viewdl AR, S5, 21219 Ao AHES S4oE AN o) ZEIYS Qo

UPQ]
3

=2
p=3
=

& 19
€ da

X Z 3L} AURIZZE ofZE)F°)d 29 F=oin XA 47, ¥ AEEHAA vIXY=~
x| RuA MY L YYAES 59

X NS, YYHOIX e, REAS Yol ol HEEIYRE BE FTEHE= Ao FoX AlUeE
9ol DL (plain, command, &, ORPAL, ©F HH, T ABAXYY ) UEEY o
227 RACIEA A& Ofet.

X MAIEIIST BIAIYS e - 58 o) RO Zo) Q. G2 S =ZYY3 712 2W2E
o] o DRSS YIHks Al command ZAAAY EACLs BIAUS AHE AIRYS
olC}

AT

X AFRAF XA 7153t vpolgat 9B A A3 - 5 O YXUA A2 YBols QX 2XIIULS
Aol & AAM el HRE 3 RNY™E R 29 XA BRIY, §§ 2 #AI%e

o
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ojZa)Ho|N Yo SLuA JYXNY EIQ LNT}

R AR AIYIHST WS YL viewold - WS WY viewold Fefe ATiob URLIIULY
AYOIN YR, 2ol YEDY oj4 WYIK Yool £ oNS S Y62 AYor PR ¢

i B |

MVCEZR9= Wt FT gooic),

X RUY 2Y oF - YL WY view ST YH He SUL AU 01S/z MapS SO
o mgict,

X AIRAL I JHs0t SAUD GO} o)A, Spring Tl 2ojU S ALROIAL AIROIR] oS JSPE
gk X9, JSTLE 19 A9, F7HHQl JPAIS 94 WRALO! VelocityS 919 A9

X Spring E12 2o @je|xgy YR AUTOIXIY LYt JSP EYD 2foj=eje)e HlojEl BrIY )t Eote}
Ze 7152 MBUTE. AgXH HO B2E iRy 2EQ HYIIA HTholY) KAYL olgTt. B2

w

gfo|g e 7|&Xfof tiot YL E A%, Appendix D, spring.tidE 22}

X Spring 2.090A4 270d JSP & EZ2 0|88 JSPH|C)X] AYS FY gl UsOIET. ®H2
gjo|B g 7]& X0 Ut YRE 99, Appendix E, spring-form.tldE 22}.

X HYF7] bean WA HTTP 2HOJLt HTTP Session®l YHLETE. Spring MVCAIANS 31X XQ]
71s°] ofd® orYet Spring MVCZH A2 0= WebApplicationContext ZHEICIYL] J|s5% OFYT},
O]t beanY Y= Section 3.5.3, “The other scopes” 9IA HAI0] AFHAT.

13.2. DispatcherServlet

Spring® ¥ MVCEIYY3as we =2 g MVCEYYY3L ULt N 7)¥i9 ¢
MVCZE Y=ol n HESo| 2N YYole AZSIo) o) CIRILT Y HE2olMN VxS
8OJ517] Of= ©E IS ANZTUTE. SpringY DispatcherServiet2 OFE AL ¢ g2 U8
SOOI, O|7S Spring loCHEIOIUS Lo SUET YN Spring®] K ok J)s2
AFZOIE S of2rRict

Spring %‘ MV C DispatcherServIetgl R’g S ?‘Jﬂ%E—?—% C}%Q] 2%101]/\-] 85 ‘2,1':r. EH%!% OIUHU}E
= X}= DispatcherServiet®]  “Front Controller” ©X[Ql THE(O]HL Spring ¥ MVC?ZI ©E %We ¢
ZYYY3 L ZR0= YOI )Y BYo|St= HE QAIGZIo|T),
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Delegate Handle
Incoming request request

request -
Front
controller 4‘@_

Return Delegate Create
response rendering model
‘model | of response
Return '
control Render
response

Servlet engine
(e.g. Tomcat)

Spring ¥ MVCY 23 X2 §3Zz=2

DispatcherServIet% }é'xﬂ Servlet(ola% HttpServiet 7]% —Z‘Eﬂiﬁ-?-a ’8—1‘.—%5}) o]11 %! OH%EIﬂIOI’SQI
web . xmI {\j?j%t} Cf% DispatcherServIet% %]U}% -9-75'% 75}% web .xml E}?:-,]LH URLUL_L*E% /\}%U}O:]

WYL AOITE, OJAE BEZFE J2EEAMER AFOITt. DispatcherServiet AL WO x| = ooy 25
o1k,

<web-app>

<servlet>
<servlet-name>example</servlet-name>
<servlet-class>org.springframework.web .servlet. DispatcherServlet</servlet-class>
<load-on-startup>1</load-on-startup>

</servlet>

<servlet-mapping>
<servlet-name>example</servlet-name>
<url-pattern>«.form</url-pattern>
</servlet-mapping>

</web-app>

A AFOIA  form2 2 BUYE 2E 2FE ‘example’ DispatcherServietol] 2J0] THEOJFZIo|T}, 0] L
Spring € MVCZ AYst= AR YAIOIY. Spring € MVC ZUYY39) 9Jof AIEE= TiYgt
bean(2g|2 DispatcherServlet X}Xﬂ)% A¥a €427t UG

Section 3.9, “ApplicationContext” O|lA HYH= RAKXNLY, Spring Ul ApplicationContext AT =
FaRs kel g5 Q)Tt, Y MVC ZY Y IO A 7—;”—,}9] DispatcherServlet2 71} 4919
WebApplicationContext®] ©]0] FYHE ZE beand 4E50= AAIAQ  WebApplicationContextS 7RI,
Hoj" A4 bean2 AZI-E99 WOOIN euvjglol=gs ok 12D AR WY S48 JRs

bean2 FojZ A2l Qg0 x|YHo 2 Fojgs ct.
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DispatcherServiet

{awaiting incoming HttpServietRequests)

WebApplicationContext

(containing controllers, view resolvers,
locale resolvers and
other web-related beans)

HandlerMapping ]

lo==gs| | WebApplication
ViewResolver Conte KT(S )

(containing middle-tier
senvices, datasources,
5 etcetera)

Controllers

Spring MVCY ZEYAE X

DispatcherServiet?] 7|01, ZEYYY3E= QA9 ¥ ofEZgAIoIMY  weB-INF T EZO] Q=
[servlet-namel-serviet. xmlZf22 YYPH mAS R0 AHI9 FYH beanS "g’gtﬁq({‘j@. HIAONA L2
°lgg 72 FYE bean?d YAE 2Y0|=3IT.).

C}%QI DispatcherServlet k]%i’ @g('web.xml' E}%‘"ﬂ)% Bet,

<web-app>
<servlet>
<servlet-name>golfing</servlet-name>
<servlet-class>org.springframework.web .servlet.DispatcherServlet</servlet-class>
<load-on-startup>1</load-on-startup>
</servlet>
<servlet-mapping>
<servlet-name>golfing</servlet-name>
<url-pattern>x.do</url-pattern>
</servlet-mapping>
</web-app>

9 N3 AY oAl YAS ohZeAolHUl < ANEB-INF/golfing-serviet xml” IR Zels TS b
LRI} YeROITh. °f HAL Spring W MVC S89 PEUS 2§ EYAAO|T. o] MYTYS
A AXE A2 £719 TRIOEE So) wPEs Ao,

(l

WebApplicationContexte= ¢ OfZSF|o] S o LI YWR FIHQA EJEZ K= YsI
ApplicationContextgl QQO]C}. SPARS g0} (Section 13.7, “8)0}(themes) ARSI 2 EE})%
Aot I]5UONA SIS ApplicationContext?t TI23 AAH AETO] 2K (ServietContext=2)
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%3% 7}Q2§W) QIT}, WebAppIicationContext% ServletContext °ll B}%E =yl L_é}’l‘,]o] ?jxﬂ"’}

“
WebAppIicationContext% EQYUs A= RequestContextUtils% A0 =710] o] F{0f LTy,

Spring DispatcherServlete 2732 XS0 MTZIj= viewsS BEIYS QAEE o1 Yo ojAS
AL8ote FHY SEQ BI=E X Springgalod%lﬂoﬂ Z IS 1 WebApplicationContext 10l A€
Qe TP WXL B MYY T2 WIS ok Y 24249 YRS WN Fo AAIoP)
AGET. Ag f9= :7;\]%% AYgtolty. 2AS0] EX0IL DispatcherServIetoﬂ CHolA 71]]—’_-,‘—7512§
NINYS YEZ O}, WP bean2 AN, AEHQ TIBEE IUSS MYY AFYS OF Y==

o=

Table 13.1. WebApplicationContexttl EQE% BI=&

bean®lQ] Ay
JEE Controllers= MVCOIA "¢’ 23 UEUWE FEZYEO|T.
RUES 4

3 9 HSY YPe RSO WY JF(CIS SY V=S W YAY URLOI
Ax|QT)o) UAIYW FASOF & N-HX, L-AYXY HETY B=2o)

view O A X} View 1A XI= viewClS€ view= SjA0I= 588 IR HZEYEO|T},

2A1Y oA X} locale OHARI= ZA|SH viewES NIZYUF A=E2 T1I] ol Zeo|HET}
Arg0l= 2HYE A= 592 717 JEUEIY.

)0} ofj A K} g0} oA Xf= OIS S0 ZHARE ojotk g AMZot= AXY, Y oHEZFHoJMo]
A8t Q= HIUIE A0l = 58S 71T

YEjniE oYl WE|DIE Tl OjAX= HTMLZS=2 RY 1Y Y=t XNIE 9o 7158

Ofj A X} N2 3Ict.

NEY o SYAX e o2 WAX= viewoll CIAE YWHOIAHL TG BRI o WEY IEE

TAOE sS MIUH.

DispatcherServlet®] ~ AF&O17] 9o MUY= £7  DispatcherServiets #0270l FHY ASE
DispatcherServiet®] 2732 Xe|otd AJAQICY, YWOA Med SJ2EE DispatcherServietd] o WS
U YS SHOM A =)ot

1. WebApplicationContexts= AF20}7] YJ7F Z2AN|A0A HEEZL} TS QA E i sAUY=E £4XY
PSS Fn UYIEE JIY. OJALE  DispatcherServiet. WEB_APPLICATION_CONTEXT_ATTRIBUTEZ] O}
CZE0)| 9o)f vI2=dY.

2. 2Y GAXE= NS AU (viewES EYOIL, UYOJEES FU|ol= ST) AR 9ot
2AYS Z=2AH|2T) oMot E QYO BIREHTE. TUeF YRIo] M AIE AP OIX] U=TH oA
oEot Y= VAKX et A Gl 22AIY ojAfo)] ROA] YT UG AFEOIX] got=
g4

3. HIUF SHAXI= view?l AFEOLY] {9 EUPYT R9UAA] AFYOl= FO BIREHT. HUf 94 A=
AR OIR] et oWt JY= VXA Fet. A Aol HIoLE AFEY ERIF Y A2
RS RFAES: UG

4. U QUEIZIE MR} YAIHJAHH LFYL YEHDIEE OiIAN 2= 3Z0] YAIGYY
ZAFE AOJTY. OJAE  ZE=R2ANI2YOAM  ©Eg 229 9o FY  AIEHY] o)
I\/\ultiparthtpServletRequestLﬂOﬂ EQ%C}. (%*EIETE U\,H%%'ql TiojAl 9 E.J% E‘E% oA
Section 13.8.2, “MultipartResolver A[27317]” € Be}.).
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5. AM®ole WESe JAHT) AUACIG WU MSSIF HOIRQYUY WS (HIXSX, FXX},
HEEH)?I £ = F30l RYE FU|017] Aol =YL AOIT.

6. 2o PIHEYY, views EWUHET U oygl RYUE YIAEX] QI=CiY(M T XX}
QYL VRS Qe dIE Y BAUNQ 0]gE) oJu] XY 2Yo|F BIUHE views YTt
A Nel=x YNAEAS Q= 2= webApplicationContextH] AQH ojWYt SHEY o9 BfAIXo]| 2Jo)
XNeldth. ol=gr o9 JAXIE ARBYL2=H G oIt ATt ANX= F¢ ARBAN FY PAE

Hous et

Spring DispatcherServietE GAl AZ3 APIO| 9ol E/42Fd last-modification-dateE QI&o7] 9|9
Ngg JhC. S5 2y floh by oixoll waE YRE Yohls meAAc vie o,
DispatcherServlet< XA MBOIE= U\,H%E, @E% %%4%}310]—'_—’ ?ﬂ%e'l” LastModified QJE1E1]O|£%
?@Qﬁ% Q%XI [S|EaA=Reipalel i E’J’O—,F AAEDYH LastModified Q) €] 1] 0] 2 9] long
getLastModified(request) |22 E 7} 2 2}0|QE0]| YIAH T},

G2 web.xmZfYOIH  NZST 219 upejojgo]  HEYAE  njejujlHE  FIIY2=24  Spring9

=
DispatcherServietS A2 A} Qo ot QITH JH=0F AMYE WO BOjFT},

Table 13.2. DispatcherServiet Z=7]%} L}2}0]E]

I}efo) € 43

contextClass A = SOl Qo) A]'%E] = ?",E—ﬂ 2EE 2R713}517] {0} A]’%% WebAppIicationContext%
FUOI= Z<ha. UFeF o] mpejulE v YAIE A F=YH XmlWebAppIicationContext7}
ArEE A°IH.

‘l‘l-

contextConfiglocation YHEF Q= HYXEQ QXZ BAIOIY] ot HYAE QXAEH X (contextClassOll
OBl YOHE)2 MYSHE= 2XY. o] 2XYLE HAXL 2 Gz (tis HYXEQ
42 FHE YAIE v F FAIF A AMLE J1FT)) HHY2EE XYY
9ol TIF (Z012 LRI AIGOI) PAIYR UsojzIct

@/

(lo

namespace WebApplicationContext< YY-2 2 (namespace) . YzE e

[server-namel-servlet®] <.

—_
08

3. ZEEY

\_,

|m

tlo 1o & dlo E

29) Hge MVCHAIQl TiEe] URolTi(ET YAOHIE MVCY ‘C o). AESE Aua
oj2of 9ol Fojd ofZ=AIold PN FYIUT. AEEH= AR YZYS WAL ALEA}
viewol| QJo AREXIA BAE AEXQ ZEU2 HUPHT. Spring2 JYE B0 €S YAY
7Y JESHE 710 ot FEUE YYo= UEEHY Y2 FUYUC. Spring2 &
HEETY, command-?I¥F AEET, UIYPAL 289 2Xg 0l FEEY 281 § GYdl
Z oot}

g

o Jm a2 2 ¥
¢ ox oo @
a |

Springgl ?,'IE%E"" Fx9 7]%% o}2foj| %1% org.springframework.web.ser\/letmvc.ControIIer?JE1ﬁ1|O]iO]C}.

public interface Controller {

/**

* Process the request and return a ModelAndView object which the DispatcherServilet
= will render.

*/

ModelAndView handleRequest(
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HttpServletRequest request,
HttpServletResponse response) throws Exception;

YAO) B YEANY ControlerEHOIAE 232 HEjoln MTOte DWY views WIAOR: OfLte)
HAEE HOoIYy. ojy3t 3709 YL Spring MVCTHZ2(-ModelAndView 2 Controller) S 3t
7]20JY, ControllerAEIH O]} FAKROQ] =QF Springl LR UL I8 E=YT UL Controller
TUZL ANEYUT. ConolerdEHOIAE 2E ASEe evds by 2SN Jls(-282

Hejoln 2UYl views YIoRs)S Fooic,

13.3.1. AbstractController 2} WebContentGenerator

J|12K0Q] YREXE A2 YOA SpringY 2E Controllers FHAIXI Y 912 EYU mimetypelYE

NE0l= W22 AbstractController2 28 A& QT

Table 13.3. AbstractController®] &0l NZEH= EX

3 ek

supportedMethods o] ?jE%!ﬂ?} l:ic}ol-%ol% %}@'O] ‘?‘(ﬁﬂxl HA]. ?jxﬂl'} O]Z{’% GET
POSTE AYSIRIT YA X0t Yoks YAS UFOP| Kol WS
ot gop 2o Asg oof AAYX Pr YAC= sojgciy
%a}o]cdg% O]Zﬂ% 7gEQ}(ServletException)% GX A 73&;'5]%) gt7ojcy,

requiresSession HEEYIl APE o7]9% HTTP AMME 4Le=2 =X 1K Y=XE
BAl. 0] 758 =E A= o) APt YU eI 232
9o  AMO]  EX|OIX]  YUETIW  ARAE=E GXNX|E  ServietExceptionS

AF&OHA HLLfQNT.

synchronizeSession %}}80] A}%X}QI HTTP Aﬂ{‘joﬂl\‘] %719151% ?jE%ElOH 9jo} U\,H%%'UPEI
YUY O|AS AEO}E].

cacheSeconds %’ﬂol HTTP%%}QIA‘I 9“"]% 7%‘%”%*82 @}g% ?,-’E% = YT o719
Y2He YAIOlE}, TZBEo| oo o] metmelo e 12 g Iy

WYY YOl ofE HYE YR YRl

useExpiresHeader HTTP 1.02Y "Expires"9IYE YAIOI?] 90l A9 HEEGE FEAC=
Ngorer. YZEo 9ol o] ZetHE|9 JE true©] Tt

useCacheHeader HTTP 1.132%} "Cache—ControI"UllGI% %A]UD] o %})\\JQ] ?jE%E']%
pENo= JjYole}. C)EEO| o) o] ZIATEIY FPS tueolTt.

gale) AESE (YA Aol ZAS ov) $YOL YO o2 AESYRO) FHHYXE Ys)E A
712 22 AbstractControllerS AME YW GAZ A G 22X S 7L ModelAndView§ R S
o2t = handleRequestinternal (HttpServletRequest, HttpServIetResponse)U'“—)-\—E?J L2ujejojt oo} T}, OJHL
2 ofZeAoly AYAEY) SeA9 Mg PACs Fe ool

- - T
package samples;

public class SampleController extends AbstractController {
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public ModelAndView handleRequestinternal (
HttpServietRequest request,
HttpServletResponse response) throws Exception {

ModelAndView mav = new ModelAndView("hello");
mav.addObject("message", "Hello World!");
return mav;

<bean id="sampleController" class="samples.SampleController">
<property name="cacheSeconds" value="120"/>
</bean>

A

9 22} & oiZHold AY2EY AHAL U 2] A=HQ HEETY
MWSe W (Section 13.4, “Handler mappings” 2 22)H2 AL @I}
ASEeE oA MZoP] WOl 2259 JWACI=AZ  Zefojolsol Ul
AT, o] AEEYE AT Y (S.. €2 FX Y2) 2EY views ¥t

71 #1100 g4lo)
o|%. 9

(e o
(I

> | ne
K
|

g
u
N
S 4
a

o
=
=}

13.3.2. JCIF 2 HEEY

Y| YAIO]  AbstractControllers 2% QT OIYSYE  Spring2 TR MVCOiZ2|F|o)dW
SEHo=2 AI8H V)58 AM3%t=s YD YL FUZE ANZTUT. ParameterizableViewControllers
ofZeiAold AYAEY BIFE viewolg§S BAIZSF A (JavaZeH2Y viewnameS OI=ZYY LR E
Aot ) = AMAE A QJotd 9] o< T|2Xe= LT,

UrIFiIenameViewControIIer% URL% Z Ao R%‘gg 2 E]'OEIO]%% 1IR3 viewnamel 2 23{'%
AT QI 9IS E9, http://www.springframework.org/index.html2F 2 T[UHE irdex©|T}.

13.3.3. MultiActionController

SpringS 25 Jlsmez  DgosE:  objo ESYE OF QNS YXE=E  of:
T4 M (multi-action) FAEEYE ANIUG. S EEH: dE=9  IiI7IXA
org.springframework.web . servlet. mvc.multiaction= = ©] %l':}. 20 YaEolges Q¥ 3 YYSI:E 583
JIX)D 2BIE YAT 0|28 TEIIT CTIEHAN HEESIHE AIROI= AL ojL9 FHEEYE YL
38 7152 1AW SYo| Heoitt. ofX|Yt AEEL0) o HF AED EQJAEEZ JXU YA

oS SU WA LS A7) fJof

Table 13.4. MultiActionController®] 2JO} 7‘1]%'-5!% %78
£% uYy

delegate MultiActionControllersS 9T F71A  AF&  AlYg7F QI YAlo]
MultiActionControllerS A 220132 19 22§20 A MethodNameResolver®l 2]l

O E YAEE HYSIHY MethodNameResolver®l <0l OiAE U= T}

£9c Y(delegate) BNE  YJAIOIH. QP GAO] O] AYT|eg

MEjOICtY Qe W RKcollaborator) MY ©f A TIEOIEE ALROHA

AYe FoIL Holt,

methodNameResolver OI2E MultiActionControllers S92 QN9 7|PI0t BT YLAEE A Y
1)
=

=2
47t Q&Ao|lt. o] XNek MethodNameResolver ~ QUE|H|O]20]  OJo)j
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=% ek

NOJETt MultiActionController= SIAXIE N2 Q= Z2tLE]E YERHT],

TSN AESHES o) YA HASE TR AU Ttg BRI} Yot

// anyMeaningfulName can be replaced by any methodname
public [(ModelAndView | Map | void]l anyMeaningfulName (HttpServletRequest, HttpServletResponse [, Exception | AnyObject]);

TAE 2BIRYL  MultiActionControllerS ZFAI7)7] W20 oj=|x] ok=tt. ATt YL YAI9
B0 9ol ANA 99 WS 582 7IX= exception handlersE FAL+ AU
({\jE—}P&]) Exception QJX}% java.lang.Exception oJL}t java.Iang.RuntimeExceptiongl Ul%—;_ieﬂia}'ﬂ 01[5 o) 7}

5 QT (MEH) Anyobject YRS Ol ZeYATL B4 Yot 2% TRoEE BY 228 Yo of
ARz vres o)t

OO A T2 T MultiActionController Bl|2E A|2UY X9 YWY AR E L},
EZF A2YXKX (Controller AEIT|O]A HIAEE BIYGTITH,)

public ModelAndView doRequest(HttpServletRequest, HttpServletResponse)

O] Al2YXE LFOAA U DEuE2 LYo (BIRE)E Logn AATE YOS AUT.

public ModelAndView dologin(HttpServletRequest, HttpServietResponse, Login)

Exception W= Y HAEE Y3 A|I2YXK

public ModelAndView processException(HttpServlietRequest, HttpServietResponse, lllegalArgumentException)

O] AIZY A= void BHEEIJES JHTH(OF9) Section 13.11, “Ao)) Tt 74" & 2},

public void goHome (HttpServletRequest, HttpServletResponse)

O] A|IZYXE Map YIFEIYES 71T (OF9 Section 13.11, “Ao ©igh #&” € B&).

public Map doRequest(HttpServletRequest, HttpServletResponse)

MethodNameResolvers 5012 2% 7|8ioto] BIAE 0|22 ojAots M2 ATt offolA Spring®]
EY0] NZ0t= 3709 MethodNameResolver =0 T MMIE 22},

XI ParameterMethodNameResolver - ng‘ o}2jolg = ofj 5.‘ ot
Y| AEO0] = (http://Www.sf.net/index.view?testParam=testIt% Ek E] testlt(HttpServietRequest,
HttpServletResponse) | Ea == ??i 3'—}% % 7)10] = ) X Eé] 3\% A}Q U}"' = 'j=4, . paramName 2% 2} E| =
TANE 87 IIEtU"HE YAIDHT.

Xl InternalPathMethodNameResolver - 274 F=2E2 ¥YE DIUOIEE 7IHRYN UjAE OJEXY IARE
A2 01T, (http ://www.sf.net/testing . view+ v=E testing (HttpServletRequest,
HttpServietResponse) B2 =Y AE WU O|T}))

Xl PropertiesMethodNameResolver - 23 URLE YAt 0o]29 YWY = AKX N9 z=2imE AANE
A2 QIC}.  ZSIEHE|TF  Jindex/welcome.html=doltS  Z 0 Jindex/welcome.html2 273°] E9]8W)
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dolt(HttpServletRequest, HttpServIetResponse)U'“—)'\—E% E%%C} o] YAaE 0]% UH&'X}% PathMatcher2
O ZrEQIC}. Z2ME]TT /«x/welcom?. htmlS ZYUQITHH O] HED
91719 SFIH9] AN}t ﬂc}. 75'\"{"],}1“ AA= ParameterMethodNameResolverS Bojxzn EU}% oejolg
U2EE 7HX= URLE Q2 ¢33 ZSHEE YYATt. 2232 retrievelndex®l] A YT .

<bean id="paramResolver" class="org....mvc.multiaction.ParameterMethodNameResolver">
<property name="paramName" value="method"/>
</bean>

<bean id="paramMultiController" class="org....mvc.multiaction.MultiActionController">
<property name="methodNameResolver" ref="paramResolver"/>
<property name="delegate" ref="sampleDelegate"/>

</bean>

<bean id="sampleDelegate" class="samples.SampleDelegate"/>
## together with
public class SampleDelegate {
public ModelAndView retrievelndex(HttpServletRequest req, HttpServietResponse resp) {

return new ModelAndView("index", "date", new Long(System.currentTimeMillis()));

AN B AYeS  ARBZM, fI= FYE UE=C URLe RN 0l

PropertiesMethodNameResolverS A2 25 Q)T

<bean id="propsResolver" class="org....mvc.multiaction.PropertiesMethodNameResolver">
<property name="mappings">
<value>
/index/welcome . html=retrievelndex
/#*/notwelcome . html=retrievelndex
/*/user? . html=retrievelndex
</value>
</property>
</bean>

<bean id="paramMultiController" class="org. ...mvc.multiaction. MultiActionController">
<property name="methodNameResolver" ref="propsResolver"/>
<property name="delegate" ref="sampleDelegate"/>

</bean>

13.3.4. Command Controllers

Spring® command ZUEEZ = Spring ¥ MVCE?IXS L3XQ B20|%. command HEEH<=
glolgy M| N2 AE017] YT YYES NZOtAL HttpServietRequestOlI Al YAIE HjojY K= LISjo|g§E
SHOoZ BIOISUITL. IUSS Struts® Actionform? FAIY AW SWOIKT Springthol A FAI)
dols WML =AY SHNY sEHolAE FAY WRE YTt Yo IASE RS @4
QLX) JHeHo R AmwI) 9ol AFR IS command BES T} of@R0] YLK TAIRRA},

XI AbstractCommandController - %}{\J X}{‘ng ?jE%EI% @%‘Up] Sl %}ﬂol /\}%%}—}v\— 2l = command

ASEL YAo) YAols Hlojg ANE 2F miejojgg vlelcols 582 JhAG. o] Zeas
Z 7)5e MZOIR Qeth AL OofME SuYNI Vs Mol 2F dejuEe Mes

command X7} 2QAX] HEEYW YA|O}A},
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Xl AbstractFormController - &4} AEE8 = & NEU X3S AIZTUTt. o] AEEYHE AIE0IH G
£2 OS2 Yalo| ASBUCIN 1M command KIS AlOlel IRSS YRl A% et
A X7 282 M2 Y H AbstractFormControllers ZEZ YIQIE3[ commandZXE §24

Mg ooy Mols YML JINI] Yol AESo) g NS B NP J)s : EYA

Qe Z AUTl, {EAKNI, IV UYWHQ E YIB2e. YUL view?t B EIUOY HIE
ol AFREISR Uop7) Yo BlASES Tl Tof Yalo] Zo] mWedjy o AEEIs
AFgolet, OIX|QF OjZ 20N AHAEY ALRAIE ROjFT) Yol YAO| ALBTH: viewE FAIOIY

YO Y=

Xl SimpleFormController - %/\}Q command 7%”‘1]% 7}75,' %% @/Sl%mﬂ %*L“?J = ?,"E%‘:—"]% %El ?5}%
X]%’% Xﬂ%’—?JC}. SimpleFormController= %}’lﬂo] command 7—.“”], %% —?—l?} view©] , & AEYlo]

=2

i)
NBYLT YAO| AR BOIFIIS YOK HOIKIE AT viewolSS YAIOIES it
Xl AbstractWizardFormController - %‘Eﬂﬁ O]%OI Hl’\lﬁ%%ﬂﬁ%‘ O]Zﬂ% %}/‘\Jg’ wizard ?jE%EPI' °I3d%
2XJoljofut Of= FAF ZeA0|TE O]HE YAIO] validatePage(), processFinish() —28]2) processCancel() S

TOORY YTt G JDjRITY,

YGAIL oo} FNOJ=  setPages() 2 setCommandName()E T EOI=  AH2fK}(contractor)E 22
Ao}, o] YEfX(former)= QAXZ 2AIY EIY BHHYENZ JIXIT). O] BIP L GAIQ UIHALS
O|RE view? ZEo|t. YFo| AXE GAUY viewERE command HHE F=017] o)
A8E BRIYANY I,

AbstractFormController®] ©]W T} Qjﬁ%ikjg %'}L\J% g-ﬂg] 2o 2 1:-“0]51% %Hgg}% eI
command ZNIE AI23}7] ol L3P HTE. YAIL command NS SHAE TR YHXIZRE
setCommandClass()2 ZZ&0IHY formBackingObject(HIAEE FUTI= FI1X] YPSF0)| Sz oJAE
[o] Fa OIC]'
27T &I

AbstractWizardFormController= —QU']E}OIE%} E’J% 9 U'“iE% 7P§JC}. 28 %}{‘JO] 7?’8 %%U}C}—E
24 e e YO mapd EBU YA viewE =Y TlojElE AU o) ARWS s

referenceData(..); T} YA UIHAP} SAMUE HOJXE YHPSIHY SHNO=2H0)XE At
QI QYA getTargetPage(); U GAIO) WHHE BRIYY fKaygd A3 3 Z2LE

LY 2to|=017|E YV onBindAndValidate() O] TF.

UIX|gte 2 ojZ1e G H|ojX|o] FR/Y N3 7} AuiDIctH UPHAIHOIA H2Y ez 2X0oj=
e AKX BIEIOI= getTargetPage() 2 HE TFTUSL 9= setAllowDirtyBack() %
setAllowDirtyForward ) S 71212 71X 7} QIT},

HAE9 RE 228 O AbstractWizardFormControllerS ¥t JavaDocE E2}t. SpringbhZ i
=3 jPetStoret OPH AL ol R) 7}
79 (org .springframework.samples. jpetstore.web.spring. OrderFormController) &/ ©] T},

13.4. Handler mappings
PsSH YIS Algol Gy Yool WS sole W 2N WIYR ATk ol Yao)

Y0 ARBZSs Qe PY WS WHOl AT ANE  SY  SimpleUrHandlerMapping Y
BeanNameUrIHandIer/\/\appingolC]'. SFA12F AKX Handler/\/\appinggl oe”ﬂ'E,?, 7“‘5‘% QoY X},

fo

IIsHLE 712 HandlerMapping2 S°12 2739 UjX|ot= HEHE ZYOIL gol HEgH= Wesd
QAEAMEL =228 =ZEYPTULT Q= HandlerExecutionChain® XYL A 2TITt. QAO] So0E
DispatcherServiets  2FZ ZTAPOIEE Ol WS YIS Yo OJAES CHEA0|2 HBII=

HandlerExecutionChaing A& 70|t 33 T2  DispatcherServiet2 MEZRF AIQIY <QIENEHE
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S|,

bl

Qo2 QIEME (NANQ WS FYS?) oI Fo| FASL)E YU s MYIISY BE
UU“%QI 7“"'5:'8 %U] %@.Utct. E‘J% X]%] 7]%% A}%X} ’891 Handlerl\/\appingoﬂ LH’EJ%’—’:‘— %lkl:}. U\H%'}l%
MEfRt ALGRE o) WS WP Y2te Sojes 23 URLO 7|9 ofyet 233 Y Lok
HIM9) S5 Aeiel= J)vte o,

d
p

o MMe Spring® P BENOT A®H: WS YFY FINE MeYh 2 gL

AbstractHandIerl\/\apping% %”8‘5}1 c}

djo
Lo

X interceptors: AF207] YT AEYHE Y 2= Handlerinterceptore= Section 13.4.3, “L7N 7JI2A}7] -
HandlerInterceptors QEH|O]A” O|N =90 T},

X defaultrandier: WS WHO| Holol WSS UhAAIFIE AT WA RYT ALgol| 9o CEE
SUES

X order: orderXZe} €] (org.springframework.core.OrderedEIH|O|AE  B2})Q) ZHoj 7|9I0IT} . Spring2
AYAEUOIY ALGTFSO RE ST WIS LROID WA XHE ASeAS Kol

X alwaysUseFullPath: ©] ZZ}HE]T} {rue2 ﬁl%%cﬂﬂ Spl’ing% &‘%}Q U\,H%‘_'—"]% 271 o) ‘?JXH k]%‘_}l\'
AYASU RO F2(ful path)E ALSUAOICH ©ep of ZetHE} fse(ol glol CIES
YOITE)Z AYECH WA AZ3 YHY F2It ABIAOI. NS SW AEO| ftesting/+S
AT%UHA'I @%301 2,!4—1 aIwaysUseFuIIPathEE}mE‘7} true= }SU%JE]O'] i’lq% /testing/viewPage.htmIol
A= oIt ek =2 E| V) falsestW /viewPage.html?} AFEE A O|T},

X urlPathHelper: ©] ZS}HEIE AE01Y YAIL URLE ZAIZW AF25 = UrlPathHelperE B2%X2=
+YU% YT YUHOE YU TEE P2 WO oo} oI,

X urlDecode: ©] ZE}HE|Z QT TZE 7ZI2 fi5e0|Ct. HttpServietRequest= ¥ (decode) IR QY&
8’8 URL % UR|% ‘ﬂ'%}?}c} C\'Jgf Handlerl\/\appingol E!%H?J U\,H%a% &7] SoH :3-\]%% /\T%UPI
Mo 2350l WYHY YUY 01N e AP} YT (1AL K14 LPYUCI=Zo)
FoJofat.). Y9 YAl QXNoj 9 YA|H QITYOo|L} TIEZEQ |SO-8859-1 QAIRY AT|UIE
ATE QT

X lazylnitHandlers:  singletonI S (Z2EEIY WEH= AXNY =& ¥ E FYPVICL )Y
=2 (lazy) 7|91 OO, HEE g2 false®|T.

(F9: OUIX)919] 479 ZIHE| = org.springframework.web.servlet.handler.AbstractUrIHandIerN\appinggl
OF 220 AP AR 7H5 01 ).

13.4.1. BeanNameUrlHandlerMapping

OjS ITIORIY Fo) YYU WS YPL SOl HTTPRAS Y hEZaloly FY2sy YAg

d S
'?JEQI OI%QE ‘?;*@Ul% BeanNameUrIHandIerN\apping0]C}. _?_a]% A}%X}?} 7:“78% —’5—7}5}%3101 7}%6}?2'
goln 9 WA NYY E HEES(command® E ASTHY FY MM HLES ohA
Section 13.3.4, “Command Controllers” 2 22})3 &8 &JVI= JSP view(EE Velocityd ZH) 7t
NZET2 o 7)1 A}. BeanNameUrlHandlerMappingE AFE W] f2= GYEXNY HYTH form ControllerS
2% URL http://samples.com/editaccount.form= HTTPR YO W4 T},

<beans>

—n

<bean id="handlerMapping" class="org.springframework.web.servlet.handler.BeanNameUrlHandlerMapping"/>

<bean name="/editaccount.form" class="org.springframework.web.servlet.mvc.SimpleFormController">
<property name="formView" value="account"/>

—n

<property name="successView" value="account-created"/>

<property name="commandName" value="account"/>

—n

<property name="commandClass" value="samples.Account"/>
</bean>

<beans>
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URL /editaccount.form It 012 2& Y2 ¥ 22 Z=9) FormController®] 9Jo}) T} oA R o|Tt.

2T e form22 ZBYs =2E ¥ 971 A% web.xmlol servlet-mappingS FZOI

YAIOHOF QIT}.
<web-app>
<servlet>
<servlet-name>sample</servlet-name>
<servlet-class>org.springframework.web .servlet.DispatcherServlet</servlet-class>

<load-on-startup>1</load-on-startup>
</servlet>

<!-- maps the sample dispatcher to «.form -—>
<servlet-mapping>
<servlet-name>sample</servlet-name>
<url-pattern>.form</url-pattern>
</servlet-mapping>

</web-app>

Note

: QFeF YAIO] BeanNameUrlHandlerMappingeS A2 012 0y YAl2 U ofZej7o)M
AEUY O3S YIEA PAY BRIL QUTHHNN BAPHNT). CIEEO] oJof ofmgl
o

e Ygx AE2EYOIN  ZAFHA  YEHY  DispatcherServiet2 AU A

& ¥ M
aln 12 lo

BeanNameUrIHandIerl\/\apping% @ /5‘ ?JC}

13.4.2. SimpleUrIHandlerMapping

WPe ofjze|sol

Ukl

‘3% LIO}7tA] 38| —;S—E‘ %JF':.;”.?J QH%E-] tﬂ‘_g% SimpIeUrIHandIer/V\appingO]C}. o] O
deAEUelA  ARJlsOlm AntAElAY F= ojR s8g o
(org.springframework.util.Pathl\/\atcher% -?—l?,} JavaDocE Ea]') 03719 AN 7} %EC]-.

<web-app>
<servlet>
<servlet-name>sample</servlet-name>
<servlet-class>org.springframework.web .servlet.DispatcherServlet</servlet-class>

<load-on-startup>1</load-on-startup>
</servlet>

<!-- maps the sample dispatcher to *.form -->
<servlet-mapping>
<servlet-name>sample</servlet-name>
<url-pattern>«.form</url-pattern>
</servlet-mapping>

<!-- maps the sample dispatcher to *.html -->
<servlet-mapping>
<servlet-name>sample</servlet-name>
<url-pattern>* . html</url-pattern>
</servlet-mapping>

</web-app>

A web.xmAdP9 ARE= L2 Y2mA(dispatcher) MERON o Tt X|7] Ao .htmlH form2 2

o
nUs BE QXS TtYDiTt
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<beans>

<!-- no ’id’ required, HandlerMapping beans are automatically detected by the DispatcherServiet ——>
<bean class="org.springframework.web.servlet.handler.SimpleUrl[HandlerMapping">
—n

<property name=
<value>

mappings">

/#/account.form=editAccountFormController
/*/editaccount.form=editAccountFormController
/ex/view+.html=helpController
/#x/help .html=helpController
</value>
</property>
</bean>

<bean id="helpController"
class="org.springframework.web .servlet.mvc.UrlFilenameViewController"/>

<bean id="editAccountFormController"
class="org.springframework.web .servlet.mvc.SimpleFormController">

—n

<property name="formView" value="account"/>

successView" value="account-created"/>

<property name
="commandName" value="Account"/>

<property name=

—n

<property name="commandClass" value="samples.Account"/>

</bean>
<beans>

O] MWEY YHYL o YAETY ‘help.html’E UrlFilenameViewController (Section 13.3, “HEEZ3” A
Q%—T— ﬂ% ?",Eiaoﬂ CHOH A 2127]'75".?,])9] "helpController’ £ RZ‘;% ELJCT ’ex’CIEﬁHEEILHOHA‘l view' =
ARSI himl' 2 2Y= AIYE Y2 LT E helpController 2 FE27F XNIYE A0, & o149 @Who
“editAccountFormController’ & 0 GAIE T,

13.4.3. 2% 712X 7] - Handlerinterceptors U E O]

Spring® WS YF 7Y AE S0 FUAE MIofe ouHIt 2FYS AT
LW Uie #E&YFUs W= AHAEH Jiges 71U

Jjm

g 7

olr
o

o
e
w

dsel YW AXOE ABAPEE  org.springframework.web.servietZ 7| X| 2 28 HandlerinterceptorS

TAOJOIY BTt o] UEHojAL 37O HAEES MAVITE Ot AMHQ WS} Y] Mo
OEYROIT ORts WS SYY Fol LZYAOIT. YR Offs ¥FY 2Fo] FZRIYF
szdY. o 371K UlASE MNP A RE ERES NP 99 2 SdANS
NS L ZOIT.

preHandle(..) UI&EE  boleanglsS  BHTIY. gae  HAeg  FU FZE9(HY(break)
FYFS(chain) XN2E AEZOI7] Aol O] HILEE AFEES QUTE. O] HAET} rueE VIZIW WS
FTYF S AIELA0ITL. falseE VIHYW = DispatcherServiet®] S A28 QAEIE (22 dg Y
YO} viewS EQOIS)Z =XNOID 20RO TI2 oEME et AIXIXO| SIS ALKOR 2OYv}X|

e

ol oFls BE 2FS JEAn 9 AP % 6AI7} o2y AIRAIE X HojxE P=T
WA= EYEE HZIC

<beans>
<bean id="handlerMapping"
class="org.springframework.web .servlet.handler . SimpleUrIHandlerMapping">

—n

<property name="interceptors">
<list>

<ref bean="officeHoursInterceptor"/>
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</list>
</property>
<property name="
<value>
/* . form=editAccountFormController
/*.view=editAccountFormController
</value>
</property>
</bean>

mappings'>

<bean id="officeHoursInterceptor"
class="samples. TimeBasedAccessInterceptor">

<property name="openingTime" value="9"/>

<property name="closingTime" value="18"/>
</bean>
<beans>

package samples;
public class TimeBasedAccessInterceptor extends HandlerlnterceptorAdapter {

private int openingTime;
private int closingTime;

public void setOpeningTime(int openingTime) {
this.openingTime = openingTime;

public void setClosingTime(int closingTime) {
this.closingTime = closingTime;

public boolean preHandle(
HttpServietRequest request,
HttpServletResponse response,
Object handler) throws Exception {

Calendar cal = Calendar.getlnstance();

int hour = cal.get(HOUR_OF_DAY);

if (openingTime <= hour < closingTime) {
return true;

} else {
response.sendRedirect("http://host.com/outsideOfficeHours. html") ;
return false;

£0j]2= oIt QXL TimeBasedAccessinterceptor® Ol XjTtgatzio)n WX} AJ2to] AR A|ZH office
hours) 91012 Al2A= HAN htmlZfU=2 JULZIO|TE. GA] Woty A2 S0 J= ARA|ZH office

hours) YHolIA TF YAIO|E0) H2Tt QITt,

gAalo] B4 9= ZINY Spring YAIO] HandlerinterceptorS &7017] =28 == oY ¥ (adapter)
Ex (HandlerlnterceptorAdapter‘j—l'%) g 71XT,

13.5. view®} viewZd7J0}7]

Y ojZeoNe AY TE MVCEAYAIL viewS ZFOK: WYL ABYCh Springe SH
view?l&g #ol YAo) 7SR RYOl ZEAfAYN 2WS EWUS UES USOF:
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viewZdYXj(resolvers) S A2, =YY Spring2 JSP, Velocity ®Z38, XSLT viewZ
A& 7IsotEs Ottt A€ Y Chapter 14, 8 7 Zlesc ©YT view?|&4 Yol ©igt
JHAGES 71T

Spring®] viewES UYS= YYS YT FLI FHY QAHLO]AE=  ViewResolver 2 View©|Tf.

ViewResolver= viewol%?—i }f—__!xﬂ viewA}0] 9 l{—'j“ 2 xﬂ_T'_U}C} v.ewolEiuﬂoli% %U]% 9-—*6'% %}%}U}—T’—
232 view?|2E SIUolAl Nejotes YAv YT

13.5.1. viewES Z70}7] - ViewResolver QEI|O]2

Section 13.3, “EZY" oA =99 ANY Spring & MVCZIYYY3IY =E AEEIY:
ModelAndViewQJ2EIAE  YIRIOICEH  SpringW views= viewC|E0] 9ol YD viewZYXo] <o)
2739, Spring2 9 viewdFPAE IIY. R 2ASY UREY 52 2A°Y FHY
ONIE NIZ oIt

Table 13.5. View ZXXH(Resolvers)

ViewResolver NY

AbstractCachingViewResolver MY viewE Y F= FA viewBYAL B views AIYH7] Ho)
FUIRgo] @Qojtt. o] viewZPXAE FHOts AL viewd
WS NZ TNt

XmlViewResolver Spring® beanZEd XY Z& DIDES 71& XMLYW 2%
AYPEIL S 71892 ViewResolver? FAZ. HEZE AHAY nde
/WEB-INF/views.xml®] & .

ResourceBundleViewResolver YlS  basename®l 9O  YAIEF ResourceBundleH] beanJJE

A 0t= ViewResolverd FUZ2. YISL U7 SH2m2Y YK

ZatmE|ofAdL) YA, YEZE UYL views.properties®l .

UrIBasedViewResolver FIIRQl Wy Ao Qo] URLE AAAQ view©lE9 ZIFAQI
42 YIEYOl=  ViewResolverd TR FAHZ. oA FAY
AR olgol 9oo Wye Wedel g MMM wyoe
Y419 viewXI219) 0)S S Th oIt Hgolct.

InternalResourceViewResolver In‘cemaIResourceView(C’:“g %@ A‘l S5 JSP) <} JstlView, TilesView 2}
22 o9 2Y2E A YOF=  UrBasedViewResolverd] HZ|JF Of9)
e, 9 ?:35;7(}01] o] YHH e ZE views AT viewSeH2E
setViewClass& SOl Jod+ o]y, AN ASLS |5}

UrlBasedViewResolver 's9 JavaDocE 2¢}.
VelocityViewResolver YARSESESK| VelocityView (%1 S =t ] Velocity&) Z3l) T
v

FreeMarkerViewResolver FreeMarkerView?t Z2HEQ AI2X XY oy ZH2AE XY}
UrlBasedViewResolverS] 2|0t 019 %‘j—“i

ARXNY view?|S=2 JSPE AT YAIL UrBasedViewResolverS A28 Q)T O] viewdYAt=
view©°|S2 URLE Y1011 viewE EYOIY] Yo 272 RequestDispatcher= 2T},

<bean id="viewResolver"
class="org.springframework.web .servlet.view.UrIBasedViewResolver">
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<property name="prefix" value="/WEB-INF/jsp/"/>
<property name="suffix" value=".jsp"/>
</bean>

VIiewO|Z2L 2 testE RIIAYUT] O] viewdYA= /WEB-INF/jsp/test.jsp= 2L BY RequestDispatcher=
QXS Y7ot}
= =2 X .

Y HEZYFH O NE TIE view’ ]S Z YA AW YAIL ResourceBundleViewResolvers A4
OIC]'
)T},

<bean id="viewResolver"
class="org.springframework.web .servlet.view.ResourceBundleViewResolver">
<property name="basename" value="views"/>
<property name="defaultParentView" value="parentView"/>
</bean>

ResourceBundleViewResolver=basename®] &9 FHS = ResourceBundles F0I2 21219 viewE 0N
O]%\l% ?—3,786}7] —?-I?J X-]]QJ%C]-. 0131% view %EHQX'I%* EE}T’JE] [viewname].classgl %IP-T view urlﬂ%*
ZeJHE [viewnamel.urld S AREYUT. GA°] 5 UYe AXNY JHYSAU= =ZeimE oy 2&

viewEEYE YA BQ(parent) viewES FEHUS YT Ols YW O] YYe=R YL TEE
view=2H2E gAY A
W22 L E(note) - A9 Q= AbstractCachingViewResolver NAl viewQJA2AYHA0] O ZhA,

OJAL oF view’]&eS AW HsZ YYAIIY. cacheZTHHEIE faseE2 AY Y2 2N FHAIS
B3= A ATt RO FPA A viewE YA Ae FAIRL(NIE U VelocitydZH I
HEE T) S 1R YAIL removeFromCache(String viewName, Locale loc)HI2EE ALY Q)T

13.5.2. ViewResolvers 2 7](Chaining)

Spring2 OIU9) viewZGAIRT Y 59 ZMYAE NYVTh oL YA APYRE BERL
PRSOPI GiTh olg SW oE AYIIM SH viewS LU=V viewZPAIE RS QY

ofjZelFo)d HEIAEO] O} OJAN9] ANKIE FIOI=AANY AYO] UFPXo|Tt, UHoF ZQIItiYy
orderE H9o17] 0N orderZSHEIE Alg0Ief. § 2 orderZelHEl= U9 viewZYAIF LY
HXIAIZA Aol

29 AN viewZFAL 22 FIH9 HMAIQ  InternalResourceViewResolver (K] QILIOIA]  OFX) T}
AN XHresolver) MY Xso=2 X171 FHoX|=)Yd A view(InternalResourceViewResolver®l] 2Jof
XY K] =)2 HYo7] YVt XmiViewResolver2 O] F O XIT},

<bean id="jspViewResolver" class="org.springframework.web.servlet.view.InternalResourceViewResolver'">
<property name="viewClass" value="org.springframework.web.servlet.view.JstlView"/>
<property name="prefix" value="/WEB-INF/jsp/"/>
<property name="
</bean>

suffix" value=".jsp"/>

<bean id="excelViewResolver" class="org.springframework.web.servlet.view.XmlViewResolver">
<property name="order" value="1"/>
<property name="location" value="/WEB-INF/views.xml"/>

</bean>

<!-=in views.xml —=>
<beans>

<bean name="report" class="org.springframework.example.ReportExcelView"/>
</beans>
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vo} % viewZHAD} viewZHE WA YST Springe T2 viewZHAL AT 2] 9io)
g ZARAOIS. wof UMY viewZFAL YW olRS 2SS EAD] ol

) ~E
S2A0IT. U DG YHY Exceptions FHAOIH.

AL FF F2 A=AS FANORIY. viewdPAY #AE viewdPAPE 25 Qe views
EAIOD] o] nulg YIRS SITHs HE WAITH OJME RE viewZFAD| 0)AE oK oect
OJAE ZYAIZ} view?} EXOF=X] EXOIX] Qe A QST 22 RY FRo) op7IdT. dIg
E Y InternalResourceViewResolvere= RN 22 RequestDispatchers A0 TALX](dispatching) = JSP?t
ENYY] MYOI= FUTE YOIt OojAL VIO BI5F0] Y ES QTE. VelocityViewResolver2f RHY
SleNSe Ol 2RO RIS Wl YAol EXOIX Ot viewS EIO UL viewZHAIE
MO viewZHXIE 9O JavaDocE Mol o AN UKo ofy Th2 oj=gAL

%%?Joﬂ InternalResourceViewResoIver% %%318 InternalResourceViewResolver©] 9;])(1]1—]- views E}%}U}?]

wgol YHOPI FAIEA Qe FgolSte AWE WSolEROIH,

13.5.3. view=Z redirect®}7?]

°|0] ASHANY, HEEdE U viewZZA?L EF view?ls2 AF%te =®IHY viewde
SreIct. Servlet/JSP TS SO AEHL= NIHE JSPY T2 view?ls2 #0, ©lAE TN
Servlet API9Q RequestDispatcher.forward() Y} RequestDispatcher.include()S €% WS forward4t includeE
O)|HY0I=RE BY InternalResourceViewResolver/InternalResourceViews =91 THFO X}, Velocity, XSLT,
S5 22 T2 view?|1&E A%, viewAHls Y 2EY) AYXE YYITh.

W2 view?l EWEI] o Zeo|AER HTTP redirectPA] Zo7h= AL oj#of= 29
BigAore. oA oYY AEESIL posTE  HIOIHE 7K 92 3ol He
HEEY(EMNEUCZRY H4Io FRO)=2 AYIAASTWY ANIE o) vigFoiet. o] 3¢, il
W forwardes 12 HEEY7L posTE L2 UIOIHE 2A0Ift= AE Uit BTt AREAL &
Glol8l9 ol MEUlS sYole AY TisdES NAY A2 EAO] O redirect®?] A% HE
°|FE Ut A2 ESYs UHYU JAHe=2 ZAY 2APE QY. BeXNe X7 posTE
SUZoIS. WX HojXl= ceTEHYE posTY ZAHE YIPOHX] Y=t WA refreshE SO L2
GOl E ©Al posTS Ae YYE YlY. refreshe ZAHOIXY GeTS ZNI=Z FPLE ofYef =7)
POSTHIOIEIE ©A] BUYiXI= Qb=

T wC

13.5.3.1. RedirectView

Aege SY ATAY redrectS FAMT AWOD] 9 oGS WYe Yo 9ot A=
Spring RedirectView?d QAAYAE YIATL= JJO|T}, O] AL DispatcherServiet TH7HY viewZdd 719 &
AL OLR] 912 2101X]8t o]0] Z0iR) viewAd RSP 9o Aot

RedirectViews= HTTP redirect2 ZTO|UE B XNZE EOFZ HitpServietResponse.sendRedirect() 2=
O|Fool=AE U0 JUT. 2E =Y £4 HTTPHR TIugAY o] Uehdth o3
2do] 2% RXAE YE| HTTPHS LietojgE HFLSs Qs AAT(THN  String®lY String2
WATLS NS EYojopor=S ojojoict,

o o

Ku clo dlo

U Redirectviews AFEOIL view?t JEES AN SoiA YYITH, H2 redirect URLC)
JEE2 YYIeAS J=FAOIY. M o)A E JEESZ EHiE(baked into)¥ O} viewd2t
Pl A=Y APt

13.5.3.2. redirect: E‘-‘vz-*}
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RedirectViewAl&°l A ZAS0%= ¢, HEEYXNZF  RedirectViewsS  AYJTNCd, HEES:
redirection®] oIS JAYUT oA AANE AHHO|L YR EOIESH HESIUT.
ASSL SYO| TIROAIL Wyol ol TEXE USAOITh oUe W AYHE viewHo
WOl RE Ay zporet.

EFOl redirect: YFA= OJA0] YUHHEZE YOI, U viewYgol HFAl redirectE X2
%}%}%C}@, UrlBasedViewResoIver(P—} =R U}%%Eﬂi)% redirect?} %36}":}%&% %%UI EAIU}%ﬁH@
O|AS AAZAOIG. viewd2 UOX|= redirect URLXNY A= A0,

net B4 = HEES I} RedirectViewsS BIE0t= A LY. SHXY HEEY XAls =218 viewEF<
NAONA  TIROJXITE.  redirect:/my/response/controller.html2t -  =2|XQ] viewdE TN ANEFH
HHII2AEO AYHNC=Z redirect AOITE. BIHO| redirect:http://myhost.com/some/arbitrary/path. html<} 22
oj2Le HMYZH=Z9 URLEZ redirect@Zo|T}. 23 HL redirect viewd©°] T2 =21XQ viewdA g
A ez 4YHSHOIT. ASS L redirectiono] WSS S ZAXOIA| Qett.

13.5.3.3. forward: ﬁ-?—*t

UrlBasedViewResolver2} OFJ22H20] Qo) SiME viewFS AT FFAIRI EYTL forward: E AIE0I= AL
Jbsoitt. o) REARL  URLE 2= viewdY  UYX|9  internalResourceView (33X 2=
RequestDispatcher.forward() U]’%)% @’g?ﬁ:} ZEIEE, InternalResourceViewResoIver/lnternalResourceView%
AT o FYFAIS PR AIROIA QT ORI YAlo] T2 view?l4S AIRYT FRjHo=
AIROITE. WY F2 Serviet/JSPATO] 9ol TIEOiRS Aol Thol WAISES forwardE 229,
2o} Yulo) e A @ WRIL YTHY, YUL TIF viewZHAE F24 U°t.

redirect: YFAIS ARG, YFAIE 71T viewdol JEERE YYIHY, AU S A TR0
de YEESYE SYS HUFe HEoIN LY.

13.6. 27U A&0}7].

Spring7™x9 tWEEL Spring ¥ MVCZIY LYY} ot=AXY ZANAE X YTUT}. DispatcherServietS
%}{\Joﬂﬂl %ETOIQJE iﬂ]?—:!% AF%U}@I Uﬂ/\lxI% XF%E.QE ?—3736}53 ?JC} O]%%LocaleResolverlﬁXﬂ%
AFROIA oolct,

270l S92 DispatcherServiets 2HY APYXE F2 2AHIY YAt Fopdyiy 2L Y|
Ao 2 AFKXE AR TIC}. RequestContext.getlocale(UIREE AILTI0] YAl 2 AKX Qo)
Ax" 2AAL AN I1HeS Yt

AsHQ 2AIY Mo YA WEY YWyl AEYEH RIS Yy A8TEHY 59 Yot YL
ol Section 13.4.3, “SX 7J12H7] - Handlerinterceptors QEEHO|A” E BEH)E NLTI OIT},
573 ggoiol 2AYS WP30%e RS 2FY metujgo) 7)9Iotct,

2 YK} AE Y = org.springframework.web.serviet.il8nZi 7| XU 2 F GA|ED AUINQ] gio=
GAaI9 ojZzejFo)d AHYAEY MYHT. 0719 Spring®ll ZYY 27|Y AYXQ MEid UL It QT

13.6.1. AcceptHeaderLocaleResolver

o] 2AY FYAI: ZooldE) UL of BUojF 2HU accept-languagedITIE  EARRICE
AR} o] YE WEL ZepojE0] OSAAYS] 2AUS EYVICE,
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13.6.2. CookieLocaleResolver

o) 21U AFYX= 2| Yol HYHYTIH B7) ol S SoJAEUW EXOI= CookieS EAIQITH Tt
FoF ERGIE O SH AU AT 2AY A ZefmEs Algoll gale
Z‘Jtﬂ’ﬁ%’(maximum age)?}% F719 o]%% %/\lce}—/l\— %1':}. OOl A CookieLocaleResolverS TJQIUIE
OINIE 2.

<bean id="localeResolver">

—n

<property name="cookieName" value="clientlanguage"/>

<!-- in seconds. If set to -1, the cookie is not persisted (deleted when browser shuts down) -->
<property name="cookieMaxAge" value="100000">

</bean>

Table 13.6. CookieLocaleResolver Z S} E|

I 2l E| CZE 7t ANY
cookieName classname + F7]9 ol
LOCALE
cookieMaxAge Integer MAX_INT 717} 2eI0|AE0) dANC=2 YIEE HUYAIRN. Uef -19]
I Fle ANPYEA EeY. olAE ©X
SEICIAET BN Y3W 7K A8 7Hs O
cookiePath / O] ISjUIEE ArEoI YA GA ARIES EZPYFLES

Ao F319 A (visibility)oll  MIPE S5 YT
cookiePath?t JYHY8W FI)= 2% 23 ZFH2 3
ol F= AT B4 2ol

13.6.3. SessionlLocaleResolver

SessionLocaleResolver="GRIO| 7] AL XIS Q0] &3t ML= B 2HYS 7[NLEE 9gTliT],

13.6.4. LocaleChangelnterceptor

YAl LocaleChangelnterceptors  AF2OIA] Z2A|UE WHFEYS QAT °o] QEAHEE= L9 JWET
Wy (Section 13.4, “Handler mappings” € 22}.)0] 712 &R} QY. ojAL QAY uejujgE
Ao 2 Eﬂl%‘(ol%% ?je—u“iELH -f‘f-xﬂct% LocaleResolver2) setLocale()% g%@C})% ‘ﬂ%‘cﬂct

<bean id="localeChangelnterceptor"
class="org.springframework.web.servlet.i18n.LocaleChangelnterceptor">
—n -

<property name="paramName" value="siteLanguage"/>
</bean>

<bean id="localeResolver"
class="org.springframework.web .servlet.i18n.CookieLocaleResolver" />

<bean id="urlMapping"

class="org.springframework.web.servlet.handler.SimpleUrIHandlerMapping">

<property name="interceptors">
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<list>
<ref bean="localeChangelnterceptor"/>

</list>

</property>

<property name="mappings">
<value>/*+/*.view=someController</value>

</property>

</bean>

siteLanguagee}% o]%g] ETF—TUIFJ% E%}U}% 2= *.view%‘EHQI X}% 32%% Xl% 291]031% tﬂ%‘%}%\'olq'
J2HA ©S URLQ) http://www.sf.net/home.view?siteLanguage=nlS Y LF L AOIE
Y G YAOIT.

13.7. EI0}(themes) AI93}7]

13.7.1. 270

Spring ¥ MVCEZ|YY37t AMZE e HUHtheme) XYL HIUPZL HEE oiEZF|ojM9) SddS FY
P oHECE. Hule 7I2FeR ojZoldy AR AEUY JdYs F= N XTI
SEfUAE L} OJUJX]) Y HYOIT.

13.7.2. HIO} g<Jo}7]

%}{\Jol %‘ OH%EPHOVSLH E'”U}% AF%U}—?—X} ?JC}E, %“}J% org.springframework.ui.context.ThemeSource%
AAYOFAAOITE.  WebApplicationContextYEH O] 2= ThemeSourceE  ZYOIAIT HNE FPAZ0| TPt
3g2 HAYYH. UBEE YL classpath® P Y ZSHEIUYSRE  2E0E
org.springframework . ui. context. support.ResourceBundle ThemeSource 7 | gIlojt, A2 A9
ThemeSource THZE A0 YOI HY ResourceBundleThemeSource® basenameJFAIE ANYY LRV}
AT, djofd ol "themeSource"S 7HX|R OfEFH0]d HHYXAEY peang SEYSF YT ¥
ofZe)Ao|d HYAEL beanS AISOZ YX|OIT AJAOICE

ResourceBundleThemeSourceS AFE W, H|Uf= 21C0F Z2jn€] ol YJOJHT, =g nid2 HUIE
geL XS 2ol ofge meEEl oY) o o|ct,

styleSheet=/themes/cool/style.css
background=/themes/cool/img/coolBg. jpg

mejuE) TUYY keySS viewRERRE HUIY 24 FIoP| Yol AIRHS 0SSOt jSPE

oA = YW  spring:messageEl 22t U2 FAIQL spring:theme AFRXPIL] EjOIE AL2310] oY LT,
TS99 JSP AR 2L SAWLEZ HZEUIO|YOLY] Yol AN §oE HIUIE ARE QT

<% @ taglib prefix="spring" uri="http://www.springframework.org/tags" %>
<html>
<head>
<link rel="stylesheet" href="<spring:theme code="styleSheet"/>" type="text/css"/>
</head>
<body background="<spring:theme code="background"/>">
</body>
</html>
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C]%EOH QIUH, ResourceBundle ThemeSource ‘?J(empty) basename’S—‘?—*}% A}%QC}. ?—_3-?—}*1%‘,
ZHE] AL classpath? 71 AQojA =2T=Fo|th, TJiN 28E classpath? 71 A9
CIQIEEI(OI%EHQ, /WEB-INF/classes) ©ll cool.properties g|o} ’SQI% %31015}. ResourceBundleThemeSource™
Blore] AT FNAS 0j80tle BT Javaild BS 29 7IYS ABTUY. AE 501, ?Ee SEU
B ZOJUIX| (O] EEIY, Udgt=0]9 HAEE IJIT)E FZOhs /WEB-INF/classes/cool_nl.propertiesS 74
Uk,

13.7.3. HIB} AXXH(resolver)

N2 eels HYT Hoiz OIS ool REOl Wene AIRY HuiE Zmols Rolnh
DispatcherServiet A2  ThemeResolver?U =2 2A7] A% "themeResolver'sl= ©]|E9 beang
%1’%“%‘310]% g) o} 73:”55‘7(}% LocalResolver 2} 75}% %-%—lgg &%?JE]' 0]31% %755‘ Rxé'% Sl Af%ﬂ%
gIUIE X0l 39 H|utg HAPATS QAT 29 gt AXYX= Spring®l 2ol XNla LTt

Table 13.7. ThemeResolver ¥ =2

e E JHEY
FixedThemeResolver "defaultThemeName" E‘j—}l_’-ﬂ:-]% 1\}%6}0:] }j\'%% 178% E'“U}% {‘jE—vH?JC}
SessionThemeResolver g|0l= AFR XA} HTTPAIMOIA SR oJRE ©X 2219 MIMHME |l

ool AlYE Wevt Yew ofujel MMl XI&Hx) ghect

CookieThemeResolver {‘jE—},‘% EﬂUI'E user-agent D-]{KJQI F719 7‘1’8%5}

Spring2  E9F ITOL 27F  HERIUHE YOl 2ZE {YA HUE WPOIEE  dFs

ThemeChangelnterceptor™= A2 P},

13.8. Spring¥ multipart (ZfAA==) XY

13.8.1. 270

Spring2 ¥ SHZFo|HY IUY=REE TRI] 7t YEIE (multipart) XIFS WHDICH YEDIE
N ot CIXQ1 & org.springframework . web .multipartZl] 7] ] YAIH Z£929] sl
/\/\ul’tipar‘(Resovler7—},1)‘ﬂi %’4\— 9;15]'. %Uejcl Spring% Commons
FileUpload(http://jakarta.apache.org/commons/fileupload) <} COosS FileUpload

(http://www.servlets.com/cos) & AI2917] 0] MultipartResolverS  X|23IT. mAS YJ2 o=

NS e o Yo o BRI

GE=0| oof WEmE WsYe PP HYASO) 1T A2x2 YEmEES TRY Yoke AN

Spring®ll ©Jol WX 4SOl YIS Y ojZeiAolY YAEo) HElTE AYRIE FTIgo=H
YA 222 o)A JRsOP) Y UTh YAOl I 9 Fo) 22 eye I30| Yemes
ZYOREA] B7] o) EARIHOICE U} WEjmEs ORI grecid 3L JltiEe AAY
ﬁlé%‘%ﬂolq Jﬂ% %*EIEEN 37(31,]-]0]] %}7&'%‘:}‘?‘& %}{\ng ?jE—”iELH %‘A]% l\/\ultipartResoIver”
AFgE2ioITt. 120 YA Y YETIE 442 Tf2 £4XY N2lgolTh

13.8.2. MultipartResolver AI-20}7]
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C}%QI 01]7(1]% Commonsl\AuItipartResoIver% /\}%U}% %}%‘% go:]_ff_c}

<bean id="multipartResolver"
class="org.springframework . web . multipart. commons. CommonsMultipartResolver">

<!-- one of the properties available; the maximum file size in bytes -->
<property name="maxUploadSize" value="100000"/>
</bean>

O] AL CosMultipartResolverS A2 0= oA 0| T},
<bean id="multipartResolver" class="org.springframework.web.multipart.cos.CosMultipartResolver">

<!-- one of the properties available; the maximum file size in bytes -->
<property name="maxUploadSize" value="100000"/>
</bean>

22 YA FYS YOl UEITE FRNE Aol SASMAY HYY jarmlAG SAN Y BRI
T}, CommonsMultipartResolver® 39 YAIL  commons-fileupload.jars  AFRY  ZIQJT Q)T
CosMultipartResolver®] H$ cos.jarg A2 QIT},

NG A2 YEZE 2FS HF7] 9% Springs HAYote YYs E/UAY. CIAS AX=Z AEoP)
o] oG A ojof Op=X|of] TOl OHTIOHR X}, Spring DispatcherServiet?t YEILIE QFYS YXWST
N YUY AYASY HUE ZENES THUAD 2FE AT, JlEHes o e

%‘E]E}EE —?-I?J X]%% 7}75,] MultipartHttpServietRequest= -*-]EQI HttpServIetRequest% EQUH ‘%%31015}.
N\uItiparthtpServIetRequest% Aot GAlE o] 0 9ol =H YEIIEO TioF JRE AS5F AL

YA AESY 222 YelES 225 U,

13.8.3. B9IA TIIY=2EE CF 7).

MultipariResolver 7t 2 RIQJS OINIE 232 TI2AY AP ROIT. 0|2 ArgoP| o) Yae my
YRE WEZ MW ES YOI Spring®) EO WEO| UIIE OfEE OiXL AIGAL AMZ UL

X
A==0p) g0, 22e (HTML)BS AAolorer viet,

0=

<html>
<head>
<title>Upload a file please</title>
</head>
<body>
<h1>Please upload a file</h1>
<form method="post" action="upload.form" enctype="multipart/form-data">
<input type="file" name="file"/>
<input type="submit"/>
</form>
</body>
</html>

Q=g AANOITH ATt

guol 25 JAEAXNE, beand ZZHEI} pytenS M= © ©l°o] FFE 2 3¢
?2e multipart@ =g NEAKS Yy Lepe x| LdAF= A34

&4 (enctype=”multipart/form—data”) g F 7}9&"_’}(01 AS AR LY. ).

C}% EF—IEiEW%‘ 23‘\]% X}%&IQE %H.}JO] ServletRequestDatabinder= A}%X} 78‘9] r&j’é}ﬂ(editor)%
SSop) ol 2AY lolYe) TojElE £7) 9t 2XIUOILY YAERISR PUSHR) QheTt. THUS
TR Qo] AWS Y] Aol AR Y B YUTh. StingMultipartEditors  THU L
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ZAER FPUB(ABAT FO ZAMS ABOIN)%tes 82 71T, 281 ByteArrayMultipartEditors

=
o}l YlojE vHig=2 YYHADIY,, IHEL CustomDateEditor’t SF=RAXNE Zt=

J2)n YARIEY B AFgOlY UL YREOP) o) BYAS Mo}, AEES

Y eSS AAS Aol

<beans>
<!-- lets use the Commons-based implementation of the MultipartResolver interface -->
<bean id="multipartResolver"
class="org.springframework . web .multipart.commons. CommonsMultipartResolver" />

<bean id="urlMapping" class="org.springframework.web.servlet.handler.SimpleUrl[HandlerMapping">

<property name="mappings">
<value>
/upload.form=fileUploadController
</value>
</property>
</bean>

1

examples.FileUploadController">

commandClass" value="examples.FileUploadBean"/>

<bean id="fileUploadController" class
<property name="
<property name="formView" value="fileuploadform"/>

confirmation"/>

—n

<property name=
</bean>

—n

successView" value=

</beans>

2% AEEYY ojd ZE g (K= ARANQI 8IS AY/gotet.
public class FileUploadController extends SimpleFormController {

protected ModelAndView onSubmit(
HttpServietRequest request,
HttpServletResponse response,
Object command,
BindException errors) throws ServletException, I0Exception f{

// cast the bean
FileUploadBean bean = (FileUploadBean) command;

let’s see if there’s content there
byte[] file = bean.getFile();
if (file == null) {
// hmm, that’s strange, the user did not upload anything

// well, let’s do nothing with the bean for now and return
return super.onSubmit(request, response, command, errors);

protected void initBinder (HttpServletRequest request, ServletRequestDataBinder binder)
throws ServletException {
// to actually be able to convert Multipart instance to bytel(]
// we have to register a custom editor
binder .registerCustomEditor (byte[] .class, new ByteArrayMultipartFileEditor());
// now Spring knows how to handle multipart object and convert them

public class FileUploadBean {

private bytel] file;

.
QI

(o)

“

U
4o

C

=
g
OEI.
(o
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public void setFile(byte( file) {
this.file = file;

public byte) getFile() {
return file;

YAIo] B4 Y= ANY FileUpladBean® Y GIOJEIZ  JIRIE bytenEIYY ZefmElS  JhEICh
AE S Spring®l WO ool YAP ZEWEIS 9JOF ASH Y- YEITE HK| AFAD} GYoRe
WAIS UATE AIRAF XY WYIIS SEUTE o] RN Y byten ZATEIR OP=RLS OFRA=
QIT. OIXIYH ANZ YAIS YO £ YOLSK|(YoIEBoj A0 XFS O 2T UYL

SugetE) @4 Yot
mlo) (2 X|Y) 2N ZAIYEIY mejuElo] Y@ o2 vleEgE oF: TSI 2eRolH.
public class FileUploadController extends SimpleFormController {

protected ModelAndView onSubmit(
HttpServletRequest request,
HttpServletResponse response,
Object command,
BindException errors) throws ServletException, IOException {

// cast the bean
FileUploadBean bean = (FileUploadBean) command;

let’s see if there’s content there
String file = bean.getFile();
if (file == null) {
// hmm, that’s strange, the user did not upload anything

// well, let’s do nothing with the bean for now and return
return super.onSubmit(request, response, command, errors);

protected void initBinder (HttpServletRequest request, ServletRequestDataBinder binder)
throws ServletException {
// to actually be able to convert Multipart instance to a String
// we have to register a custom editor
binder .registerCustomEditor (String . class, new StringMultipartFileEditor());
// now Spring knows how to handle multipart object and convert them

public class FileUploadBean {
private String file;
public void setFile(String file) {

this.file = file;

public String getFile() {

return file;
1
1
28, oS YN HAE UG YREoks KPS AYOKs OIXIY olFlojcH(oIRe ©jujx) HHUS
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HR(D2]D UKD gMe (B RAKY 220 MAY Mutipartrie ZSHE XFYHo=
U}QJ%IU}% Zojt}. o] %‘—?—, —-A—"é%' %'ﬂ%ol 817] [[]‘]—8—01] /\}%X} 78‘9] PropertyEditor% %%%} %!37}
O-IC}
BA .

public class FileUploadController extends SimpleFormController {

protected ModelAndView onSubmit(
HttpServletRequest request,
HttpServletResponse response,
Object command,
BindException errors) throws ServletException, I0Exception f{

// cast the bean
FileUploadBean bean = (FileUploadBean) command;

let’s see if there’s content there
MultipartFile file = bean.getFile();
if (file == null) {
// hmm, that’s strange, the user did not upload anything
}

// well, let’s do nothing with the bean for now and return
return super.onSubmit(request, response, command, errors);

}
public class FileUploadBean {
private MultipartFile file;

public void setFile(MultipartFile file) {
this.file = file;
}

public MultipartFile getFile()
return file;

}

13.9. Spring® & B2 ejojeee] ArZo17].

2.089H0A, Spring2 JSP2t Spring ¥ MVCE AI28W £ Q45 GF7] Yo Z2XAQ Y|ojy vy
Ei2E ANIoTt. 21219 o= AjR017]9] X5otn A FHo|==E UHEY] 9o A HTMLEI2Y
£A8 X Yvict, efa2 AYAE HTMLL HTML 4.01/XHTML 1.0 2t =T},

T2 Z/input EI2 o) 2= €2, Springd Z B2 gpo|Eye= YA HEEYI UF
commandZiX| e} Z= Flojgoj H2010] Spring MVCL EYUHET. 29 XA B=AHKXNE,
Bi2= JSPIHY, 21719 |ARBSFE Y YAl UEY.

akl cle

Z gos Sof 229 Ei2I Al8Y OME ®AL s ojMo] WRYE EjIo] Tyt Agy™
HTMLE2S ZYotct
13.9.1. AN
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Z g2 20)1B YT = spring.jartl ZYE O] QT gfo]B88] A&XR= spring-form.tid ©].
o oz aje)2RE Bl2E AIZOlI] ol JSPEIOIXIS) JhY Aol TtSo) XAXIE FIRtct
<% @ taglib prefix="form" uri="http://www.springframework.org/tags/form" %>

form ©] BlIWY HEAUW, YL o] 2oL LE o] IS AUt

13.9.2. form B2

o] Bl HTML ‘form’ EJ2Z2 =EA|oin BloIgL 9o violy ZAZE2 Y¥ Ej22 LEpNTE
PageContextt commandZiA|o] SO9JA, commandZiXls= WS Ej30] 9o FI2TE QT o]
glojB gy T2 2E EjIE form Ef2O WESCTE,

User 2t 2= ZYIQ1 A7t QY 71FTEXL, OJHE firstName 2 lastName} 2L ZEHEIE JIK]&=
JavaBean©]tt. ?Zl= form.jspE YIATI= Z HEEYHY EX YNNG OJAS AT AO|T). off=
form.jspgl ofjA|o)TF.

<form:form>
<table>
<tr>
<td>First Name:</td>
<td><form:input path="firstName" /></td>
</tr>
<tr>
<td>Last Name:</td>
<td><form:input path="lastName" /></td>
</tr>
<tr>
<td colspan="3">
<input type="submit" value="Save Changes" />
</td>
</tr>
</table>
</form:form>

firstName 2 lastName 3,{%% | O] X] ?jE%E'loﬂ o) 5} PageContextoﬂ X o= commandl*WlE?a
PHETE. W B30t formEl 29t G ALSEE YYOl BT SHV AFE 27) Aol A% wet,

WYY HTMLS BEH YehNg 2o,

<form method="POST">
<table>
<tr>
<td>First Name:</td>
<td><input name="firstName" type="text" value="Harry"/></td>
<td></td>
</tr>
<tr>
<td>Last Name:</td>
<td><input name="lastName" type="text" value="Potter"/></td>
<td></td>
</tr>
<tr>
<td colspan="3">
<input type="submit" value="Save Changes" />
</td>
</tr>
</table>
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</form>

MY JSPE Z XY MO WSHO| command' BT IPYYUTE T2 0]2o2 EZ NYANE =Y

YEohY, gYe Yol 22 vlgas o,

<form:form commandName="user">
<table>
<tr>
<td>First Name:</td>
<td><form:input path="firstName" /></td>
</tr>
<tr>
<td>Last Name:</td>
<td><form:input path="lastName" /></td>
</tr>
<tr>
<td colspan="3">
<input type="submit" value="Save Changes" />
</td>
</tr>
</table>
</form:form>

13.9.3. input g2

O] Ej2= YI2E=(bound) S AF019 “text’ EIYL=E HTML ‘input’ EBi32E EAJQIT}, O] 19
NS {o}. Section 13.9.2, “form E|2” E B},

13.9.4. checkbox B2

O] 8|2= ‘checkbox’ EIYQ HTML ‘input” B2

]
el
>
8
a

User?t AR CojRE XIS U2 e HE

SIRo) .

lo

IR TPYORE X}, OFeH= Preferences =el29

public class Preferences {
private boolean receiveNewsletter;
private String[] interests;
private String favouriteWord;
public boolean isReceiveNewsletter() {

return receiveNewsletter;

public void setReceiveNewsletter(boolean receiveNewsletter) {
this.receiveNewsletter = receiveNewsletter;

public String[] getinterests() {
return interests;

public void setinterests(String[] interests) {
this.interests = interests;
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public String getFavouriteWord() {
return favouriteWord;

public void setFavouriteWord(String favouriteWord) f{
this.favouriteWord = favouriteWord;

form.jsp = C}%:’—t ?E}%gio]c}.

<form:form>
<table>

<tr>
<td>Subscribe to newsletter?:</td>
<%-- Approach 1: Property is of type java.lang.Boolean --%>
<td><form:checkbox path="preferences.receiveNewsletter"/></td>
<td></td>

</tr>

<tr>
<td>Interests:</td>
<td>
<%-- Approach 2: Property is of an array or of type java.util.Collection ——%>
Quidditch: <form:checkbox path="preferences.interests" value="Quidditch"/>
Herbology: <form:checkbox path="preferences.interests" value="Herbology"/>
Defence Against the Dark Arts: <form:checkbox path="preferences.interests"
value="Defence Against the Dark Arts"/>
</td>
<td></td>
</tr>
<tr>
<td>Favourite Word:</td>
<td>
<%-- Approach 3: Property is of type java.lang.Object --%>
Magic: <form:checkbox path="preferences.favouriteWord" value="Magic"/>
</td>
<td></td>
</tr>
</table>
</form:form>

checkbox EN2OJ| Tjjol 371X H2Y] Q.
X F2Y 1 - java.lang.Boolean EIYY Lol @YW, input(checkbox)= ZFE Ol true®t™ “checked’
XNE BAIIY. value £ setValue(Object) gt ZEIHE|Q ZHS AXJTIT},

X ™H2Y 2 - array ©lY  java.util.Collecton EIYQY UL LYYW, input(checkbox)L ANH
setValue(Object) 3191 YE Collection®l ERVUTH “checked” XY BAIHT}.

X F29Y 3 - 2 E§UY S Y7 A%, input(checkbox) 2 AJE setvalue(Object) ©] EYHE U
AX)PIHH, ‘checked’ & EAIHT}.

olggl FIPYolE 2RO, LS HIMLTEIL MNP ORH: WK checkboxE 7HXIe
HTMLOJT}.
<tr>

<td>Interests:</td>
<td>
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Quidditch: <input name="preferences.interests" type="checkbox" value="Quidditch"/>
<input type="hidden" value="1" name="_preferences.interests"/>
Herbology: <input name="preferences.interests" type="checkbox" value="Herbology"/>
<input type="hidden" value="1" name="_preferences.interests"/>
Defence Against the Dark Arts: <input name="preferences.interests" type="checkbox"
value="Defence Against the Dark Arts"/>

<input type="hidden" value="1" name="_preferences.interests"/>

</td>

<td></td>

</tr>

galol BIIE JIYotX] Y= AL U219 checkbox® F71X9Ql hiddenZ =©|TF.  HTMLBIO) XU
checkbox?t XNZEX] QtEW], £0] ANEHJEW HTTPLRY IZISUIg9 UL 2 AYo)] BLjX|X|=
ASACIT. 2N L= Spring & Yol BiRIYo] XASIESE O17] Yo HTMLY °18Tt S8 |ATt
CH?JOI %9-6}5}. checkbox EHZE Z‘}Z'}QI CheCkbOX% '?'I?J Ue’%("_") o <o} {—1‘—?—/\} X'IE]%
hiddenZ[2f0]E|E ZSt= SpringtAE WEC, OoJgA] Y=, YAL  “checkbox?t Z9IA
YojX|12 Z YO8 7} checkbox? AEIE VIPOIEE BI2EY HHE YVUTL” Springol] 2No=2
UL,

13.9.5. radiobutton Ej2

O] 1= ‘radio’ EIYE 71X HTML “input” Bi28 EWHDIC},

HYNol AlRY mEL e CEx9 e mmed] oiof vlesss o EjI JAYAS
= arzio|ct,

<tr>
<td>Sex:</td>
<td>Male: <form:radiobutton path="sex" value="M"/> <br/>
Female: <form:radiobutton path="sex" value="F"/> </td>
<td></td>
</tr>

13.9.6. password B2

O] Ej2& BIRE IS At2Y1= 'password’ EfYE 7HZ HTML ‘input’ EI2S BJICE.

<tr>
<td>Password:</td>
<td>
<form:password path="password" />
</td>
</tr>

13.9.7. select Ei2

O] Ej2= HTML ‘select’” {4E =Y. o)A
S43°0 et Hiojg violIdS AU,

LHE% option Uy options Ej19 /\}%X‘,Eg '\\,E—ﬂ%

(o

User?f Y& skill € 71X 7O B A},

<tr>
<td>Skills: </td>
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<td><form:select path="skills" items="$ {skills}"/></td>
<td></td>
</tr>

User9 skill°] Herbologyel¥, “Skills” & HTMLAZ

clr
a
alo
X

N
(llo

N
)
a

<tr>
<td>Skills: </td>
<td><select name="skills" multiple="true">
<option value="Potions">Potions</option>
<option value="Herbology" selected="true">Herbology</option>
<option value="Quidditch">Quidditch</option></select></td>
<td></td>
</tr>

13.9.8. option B2

O] 8j2= HTML ‘option’ S &#JTIT}. oA

(o

BT s 210 7)%X010] ‘selected’ & A YIICY.

<tr>
<td>House:</td>
<td>
<form:select path="house">
<form:option value="Gryffindor"/>
<form:option value="Hufflepuff"/>
<form:option value="Ravenclaw"/>
<form:option value="Slytherin"/>
</form:select>
</td>
</tr>

User® house?} Gryffindoret®, 'House’ 9 HTMLAAYE T3} 22 7jo|cy,

<tr>
<td>House:</td>
<td>
<select name="house">
<option value="Gryffindor" selected="true">Gryffindor</option>
<option value="Hufflepuff">Hufflepuff</option>
<option value="Ravenclaw">Ravenclaw</option>
<option value="Slytherin">Slytherin</option>
</select>
</td>
</tr>

13.9.9. options EN2

o] Bl2& HTML ‘option’ El129) 222 EWOIC) 0]He YIRS ol 7]=0}0] 'selected’ £4S
gt

<tr>
<td>Country:</td>
<td>
<form:select path="country">
<form:option value="-" label="--Please Select"/>
<form:options items="$ {countryList}" itemValue="code" itemLabel="name"/>
</form:select>
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</td>
<td></td>
</tr>

User 7} UKOIIA] AFQITHY, “Country’ 9 HTMLAAYE Tf23} 2 310]c},

<tr>
<td>Country :</td>
<tr>
<td>Country :</td>
<td>
<select name="country">
<option value="-">--Please Select</option>
<option value="AT">Austria</option>
<option value="UK" selected="true">United Kingdom</option>
<option value="US">United States</option>
</select>
</td>
<td></td>
</tr>
<td></td>
</tr>

A7} BoFE AXNY, optionsEH2L} optionEl 29 =T AYL e #F HTMLE Yol
OIX)QF OJN) "-- Please Select" 9 TYZE ZXAANY BojF7] Y3t JSPY 4SS YAIOI=AHE 81291},

13.9.10. textarea B2

O] 2= HTML 'textarea’E BEWITL.

<tr>
<td>Notes:</td>
<td><form:textarea path="notes" rows="3" cols="20" /></td>
<td><form:errors path="notes" /></td>

</tr>

13.9.11. hidden B2

O] Bj2& BIZE g2 AEOI9 “hidden’” ©Y2S 71X HTML ‘input” & EJQUTL. BIRESA g2
hiddengt2 AE9017] 99, "hidden” EfY2 71T HTML input B12E AFEOfe}.

<form:hidden path="house" />

227t hiddeng{2 2 "house’ S NEYSIEE MEHQICIH  HTMLE ©23 ZE710|T}.

<input name="house" type="hidden" value="Gryffindor"/>

13.9.12. errors Ei2

[¢]

) B3E HTML ‘span’ Ei24l ZE ojaig Aot o)e ASSY YyP oot J=Se
AR R EAYAI (validators)ol o) Yoljziol FH2 et
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£2) 7t %% A‘]E%%}uﬂ firstName & lastName %E% ‘?‘I?J 2E 9 Uﬂ’\]x]% EOEIZIS?—J %?JC}—T’—
7}§U}X}. _?_E]% UserValidator 2! %EIE User %EHQQ QAHAE %I?J %R’gﬂlﬂ(validator)%
21T

public class UserValidator implements Validator {

public boolean supports(Class candidate) {
return User.class.isAssignableFrom(candidate);

public void validate(Object obj, Errors errors) {
ValidationUtils.rejectifEmptyOrWhitespace (errors, "firstName", "required", "Field is required.");
ValidationUtils.rejectfEmptyOrWhitespace(errors, "lastName", "required", "Field is required.");

form.jsp & Cra LS HOIT.

<form:form>
<table>

<tr>
<td>First Name:</td>
<td><form:input path="firstName" /></td>
<%-- Show errors for firstName field --%>
<td><form:errors path="firstName" /></td>

</tr>

<tr>
<td>Last Name:</td>
<td><form:input path="lastName" /></td>
<%-- Show errors for lastName field --%>
<td><form:errors path="lastName" /></td>
</tr>
<tr>
<td colspan="3">
<input type="submit" value="Save Changes" />
</td>
</tr>
</table>
</form:form>

227} firstHame 2 lastName ZEY Bl 2} 7%

al
o
D)

YYIOICHY, HTMLE T} 3 28 7i0|T},

<form method="POST">
<table>

<tr>
<td>First Name:</td>
<td><input name="firstName" type="text" value=""/></td>
<%-- Associated errors to firstName field displayed --%>
<td><span name="firstName.errors">Field is required.</span></td>

</tr>

<tr>

<td>Last Name:</td>

<td><input name="lastName" type="text" value=""/></td>

<%-- Associated errors to lastName field displayed --%>

<td><span name="lastName.errors">Field is required.</span></td>
</tr>
<tr>

<td colspan="3">

<input type="submit" value="Save Changes" />
</td>
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</tr>
</table>
</form>

zojz HoIXZ YT oo FA| B2 LojxZ YOL=I}.? ofhY ARl erors E12IE RIIA]

J)2Nel YojSIte 752 MBI RS BoIFT

X path="+" - E OYE B oFTY},

Xl path="lastName=" - lastName o= 9f o

I
!
@
K
el

U

olfel ol WESo) Teo| we oy

2= A0,

il

<form:form>
<form:errors path="" cssClass="errorBox" />
<table>
<tr>
<td>First Name:</td>
<td><form:input path="firstName" /></td>
<td><form:errors path="firstName" /></td>
</tr>
<tr>
<td>Last Name:</td>
<td><form:input path="lastName" /></td>
<td><form:errors path="lastName" /></td>
</tr>
<tr>
<td colspan="3">

<input type="submit" value="Save Changes" />
</td>

</tr>
</table>
</form:form>

HTMLE T}23 Zo] wa3jolct,

<form method="POST">

<span name="x.errors" class="errorBox">Field is required.<br/>Field is required.</span>

<table>
<tr>
<td>First Name:</td>
<td><input name="firstName" type="text" value=""/></td>

<td><span name="firstName.errors">Field is required.</span></td>
</tr>

<tr>
<td>Last Name:</td>
<td><input name="lastName" type="text" value=""/></td>
<td><span name="lastName.errors">Field is required.</span></td>
</tr>
<tr>
<td colspan="3">

—n

<input type="submit" value="Save Changes" />
</td>

</tr>
</form>

2oEH.

=
CEE PR ERE

W ASIOIN o] 2=e
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13.10. 919 S+ 7]

Spring2 YA 20] MYt A=) o) heolRL S WASts YT o Y9 nES
‘@7'” O17] o) HandIerExceptionResolversxﬂ%?JC}. HandlerExceptionResolvers= QEJJ OH%E]ﬂIO]{‘j A—]%X}QJ
webxmil GAIO) YAIYS Qe oY WP A vjRolTt OPYE ISe dYE 9| AP EY
AT Yy MBUCH ISL oIt YNUY oWt WS} SASLX ot YLE AL,
Aot djag s mzIYsel wye YAl 280 o2 RLE =HYWr] Ho| mmop
SYO| AY YHUS o) WS SHS FMJUTH (HEHO| Y YTLS YAOK=AS AZUYHY 2L

A3tg Wt )

Y L29] HandlerExceptionResolvers THOf= AL 22A] resolveException(Exception, Handle)BI2EE FHOILL
ModelAndViewS UJ%?UI% _S,_X-IIO]C]-. %’{J% ojux= SimpIe/\/\appingExceptionResolver% /\}%%}X]E RErT}, 9]
AR AP BRRID viewolSol I YIS ojmY ool FUABES HNeES Yo/,
RS NI APIZ T O9E YHos YIS JsHe= SAKL oY ojne U te
ASASLE T YA o9 YPS PAOK=RO| IR0l

13.11. Aol "t w3

pe ZeNEg 9ol NS USD JksY TBEE NS NS RO AHo) et 7Yl Hote
WA Spring ¥ MVCOIA GAIFL =2 X|JHET}. o]0l QU|dt= AL Yol YYFAY e NS
otsw, JWEY WY, view A Ai(resolver), ModelandView QAXEIAZ AIYoL7] o LWLt M9
IS F29 2YF YY. ojAL wWIE Z2EEO|YZ 9o 2 0|50 YAYY FYEE YAE.

Tip

-

“
SpringtiZEE o RRoIN AZY MF) U FHNYL RoAFE Y ohFeAAoING

201, O ZH| O] ML “samples/showcases/mvc-convention” SR E 2O A] AES 4~ Q)T

Aol Y FAL MVCY) 3711 oy Yo(2Y, ¥, F=S2)

fllo

gl

13.11.1. FEEY - ControllerClassNameHandlerMapping
ControllerClassNameHandlerMapping %Eﬁi% QLXJ URL% 0]‘_'-"]?,} 8’8% 7] -?-I?J Controller ‘ﬂi%i{mﬂ
UUH%% E}E}U}% 1‘.,175!% /\}%U}E HandlerMapping QQ%OIC}.
A - C}% Controller ‘7‘@%% L=AS %‘“-Higl name< %%?} ?,XI% 7}78':}.
public class ViewShoppingCartController implements Controller {
public ModelAndView handleRequest(HttpServietRequest request, HttpServietResponse response) {

// the implementation is not hugely important for this example...

}

0]} A Spring Y MVCAY Y9 g ojct,
<bean class="org.springframework.web.servlet.mvc.support.ControllerClassNameHandlerMapping"/>
<bean id="viewShoppingCart" class="x.y.z.ViewShoppingCartController">

<!-- inject dependencies as required... -->
</bean>
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ControllerClassNameHandlerMapping2 PHZe|F|0] ZHEIAEY HNOoJH Trofot SHEY(EE Controller) bean
esg ¥2

QIR O e NS ek JW YN A2fo) A FaohERolct.

WelcomeControllers="/welcome*’ £ URLE YZIIT},
HomeControllers= ’"/homex” 2 URLE W3t}
IndexControllers=""/indexx’ 8% URLE YT}

RegisterController="/register" 27 URLE WHDIT},

X K X X K

DisplayShoppingCartController = ’/displayshoppingcart" 274 URLE Y I},
(SHA2 X TPt 39 - camel-case’JA S 7IX]= Controller 2EHAYS] FR. F A2X}

MultiActionController W= W29 F&, AHE WIS IYHY SBLOIC. OfX|0F T o OJvfr) =
0”‘_’} E}o—l 2= Controller ]Et MultiActionController ‘_rll,g ] El%%dﬂi 7?’8%5}.)

XI AdminController="/admin/+* 2% URLE WZJIT},
XI CatalogControllers="'/catalog/+* 27 URLE WI3IT},

xxxController X—]F‘J Controller 7+ o %‘%‘—l uxxao] ‘F!LX]O E}EC} ControllerCIassNameHandIerN\apping%
X'I%QE JSI—IU}% A9 xl‘r%}% %O]—E QX]-]&'lgﬁ SlmpIeUrIHandIer/\/\apping% J?-JE]?JC}

ControllerClassNameHandlerMapping  2CH2=  AbstractHandlerMapping 712  2H2E  FJNA  GAL
Handlerinterceptor A2XEIAE 9ot Q)T},

13.11.2. 29 - ModelMap (ModelAndView)

ModeMap 2EAL 712HOR BESHQ WY RAY FUY viewdl BAGE HHES FHAS Y
ARRT F7 2ols MaplTh. 2 AYZtS AAOP MYORe ALTHS YTOITE. L QAo R
xIg RoIZ oI,

29 Controller FHES BXL. ZA|7F YAIE O] 810) ModelAndView®ll 715 0] F9|o}e},
public class DisplayShoppingCartController implements Controller {

public ModelAndView handleRequest(HttpServletRequest request, HttpServletResponse response) {

List cartltems = // get a List of Cartitem Objects
User user = // get the User doing the shopping

ModelAndView mav = new ModelAndView ("displayShoppingCart"); <-- the logical view name

mav.addObject(cartitems); <-- look ma, no name, just the object
mav.addObject(user); <-- and again ma!

return mav;
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ModelAndView =ei2% ZHN7F FI1EW] ZHRIE Tt keyES AISHO=Z AYNOI= AIRXIHY Map
TFAHAZQYU ModelMap SHEE AR FIME ANE AT ol§3 TUOI] A% WS userd TS
‘3711& WHO AL, WH SYAY FS ZHAYS AROR= HoITh TN HHES o) WAE
0|29 YIIX] YIA|7} ModelMap AXEAE F= S OFRf AL},

M X X KX

A9 ‘hashMap’ °1EE 7l X1 710IT}. (YA OUIE ‘hashMap’©l

7149 java.util.HashMap QA2EH2=
o €o1| E]-]UH U#/\]X-IOIJE l' ‘IO]C} )

oA g HPNO|I| Geo| o] FL o

_o;

X nulE F710t= AL  llegalArgumentException®] GXAl= AAE TUEY. FANHL=E AANI| nu=
FIFETHR, 0)Z0) THof YAIXO|Y AVROITE).

At B4Z(pluralisation) = GITt..?

Spring ¥ MVCY AHoj thot 724 XYhL AI5EQl B3 (pluralisation) S X ¥0HX] =t GAIL
Person ZHAIQ) List2 ModelAndView®ll 37185 Q11 ‘people’ 7 H= AAHH 0|28 71AY.

o] XL 29 “HA2%9 =229 YA (Principle of Least Surprise)” & 71X WIX] ==
ojojct
T AKX 0

Set, List £= UG ZRNE FIIRRF £ °I§S Y017 Y WL collectionH] RAX A HL
2H2YE X2 collectionS 7&*—,“‘?}‘:}. ZEI-T'- name®| F71d ‘List & 7HA2 AREQUH. RIHA]
%Ml collectiong EC YYOIH 017] o 0|5 HHS LAHOITt.

F719 OfLf O]9 «.y.UserR fal= 71X x.y.User(] YHIEE Y YE userlist’ O]%% 71& 7o)},
271 Oty O]9 x.y.UserAZ 71X x.y.Fooll 1AL ANE “foolist” O1SE 7IR A0},
xﬂg OfL} OV&,}—I x.y.User A % Pﬂ java.util.ArrayListE ‘JJ’S'E] "userList’ o]e S 7P§310]C}.

FI719 OfYr OJA19 x.y.Foo AE 71X java.util. HashSet-2 MAE “foolist” C1EE A AO|TY,

&&&&&

Y] java.util. Arraylist= D9 FIIEX] QY AHOITH (C)2H|W, adObject(..) ZEL 7I2X¥o=2 P HAL

ggol Aol ).

13.11.3. B (view) - RequestToViewNameTranslator

RequestToViewNameTranslator Aggoj2E= =2HQ viewdol YAINC=R KXNFZHA JFUSW =|XQI
view Qg2 @Ucle HYS  OIIY. OJAL oYYy FAUZQA T o YYE
DefaultRequestToViewNameTranslator SHPAE N YT,

DefaultRequestToViewNameTranslatore= ©|&? FEIZ 8 URLE =T AQ viewFe= YLt} Tf29
Controller 7AZ ¥AE Spring & MVC XML 482 2=},

public class RegistrationController implements Controller {
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public ModelAndView handleRequest(HttpServietRequest request, HttpServletResponse response) {
// process the request...
ModelAndView mav = new ModelAndView();
// add data as necessary to the model. ..
return mav;
// notice that no view or logical view name has been set

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

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

<beans>

<!-- this bean with the well known name generates view names for us -->
<bean id="viewNameTranslator" class="org.springframework.web.servlet.view.DefaultRequestToViewNameTranslator"/>

<bean class="x.y.RegistrationControllerController">
<!--inject dependencies as necessary -—>
</bean>

<!-- maps request URLs to Controller names -->
<bean class="org.springframework.web.servlet.mvc.support.ControllerClassNameHandlerMapping'"/>

<bean id="viewResolver" class="org.springframework.web.servlet.view.InternalResourceViewResolver">
<property name="prefix" value="/WEB-INF/jsp/"/>
<property name="suffix" value=".jsp"/>

</bean>

</beans>

OI2HE ModelAndView®ll AYHE = View Y =T AQ viewolg2 Gt °lAE 27 URLERY =T Xl
viewgdE "31‘; %’ DefaultRequestToViewNameTranslator®]Tt. ControllerClassNameHandlerMapping <2} %}7)1] A2 =
9 RegistrationControllerController<) 3%, "http://localhost/registration.html’ LA URLE
DefaultRequestToViewNameTransIatoroﬂ ool A H ‘registration’ 9 =2AQ] viewdY AV} HT. =9 X9l
viewd - InternalResourceViewResolver bean®l 20l ' /WEB-INF/jsp/registration.jsp’ view= OfAE 20| T},

Tip

-

"9
YAl  DefaultRequestToViewNameTranslator beang YAINL =2 oJat LI} GITt. YAlo]
DefauItRequestToViewNameTransIatorgl C]%E ’9\]%% %':.R?JCIQ, UO‘AVE]'QE SESRAERY %ﬂ%mﬂ
Spring @ MVC DispatcherServiet®] ZcH29 QIAEYHAE QIAYAIBIAO|S = AJAI0)
o)zgs Q.
=T, %}/\:]o] C]%E }j\]%% %%’%} %!-9'-7} ‘i’l':fﬁ, %}{ﬂ% X}Xﬂ&]?l DefaultRequestToViewNameTranslator

beang WAHOZ MYY WeIL Yot AWES Yt CIYY mATEY AN LS ohA

DefaultRequestToViewNameTranslator %Eﬂi% {oF He| ot Javadoc% =S

13.12. %2 A

<

Spring @ MVCO Higt § %WE AHdS A% J2 L AXE ofliolA et

X Spring BZT2 WA JFIYS Aot AW Spring ¥ MVC-7]819] ojZe|Fo]d3 Y=019
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=XE 710]=0%t= Spring ¥ MVC FEZYES =ZYVITt. o] FETLL Spring BIZZIA  docs’

SREejo) Q. 22tQ) BFE Spring ZHYD YAOISOIN KSH Tt

X Seth Ladd®} ©E ArFsSo 9o Us9X  “Expert Spring Web MVC and WebFlow” X&
Spring ¥ MVC 9 &89t of=7}m) 20|t
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Chapter 14. EY 8 7]1&E

14.1. 271

Spring® &Y% YQZ9| ojL= MVC frameworkd UYUIX] B8Oz BE 8 J|&
Wi

J
Ao|tt, 92 E9, JSP7} EA0t= ROIM Velocity == XSLT A ZA0I= AL 2EXNo=
TP (configuration)® Z2A°ITt. ©] HoA= Spring®] XYUst= FRTF B J)|E&EL TR, A2
J1EEE FIIOKE UYU0 YYS gopRt, o] e MVC frameworkdt ATE AWIHQl RO J|EXQ|

gHE o]0 TE Section 13.5, “view< viewZd0}7]” @ QA(g Fjojc},

14.2. JSP & JSTL

Spring@  JSPS JSTLRE S0l Swol ABE oi@Me mNIU P =& STL AR
WebApplicationContextOll Al JoJH  UYIN Q) %Uﬂéxf(viewresolver)% AIE9ICE. 98], JSPsE &
oot You URE ROJA EYUY HolThrender). © RS P LS I T = Wi MBS
YWY FI1HQl IS SoIN MY

14.2.1. ¥ 9AX(View resolvers)

Springdl EYE T2 ® JlaNy ® o4FAL We=Sole PSS Yol olHRSY 2 (views)S
UH%‘%’ Aot e BE JSPCO InternalResourceViewResolver 2} ResourceBundleViewResolverS 7“%’%’ o
8 O AXE AT, 0] £ WebApplicationContextOll 41915 0)Q)T}:

<!-- the ResourceBundleViewResolver —=>
<bean id="viewResolver" class="org.springframework.web.servlet.view.ResourceBundleViewResolver">
—

<property name="basename" value="views"/>
</bean>

# And a sample properties file is uses (views.properties in WEB-INF/classes) :
welcome. class=org. springframework.web .servlet.view. JstlView
welcome . url=/WEB-INF/jsp/welcome. jsp

productList.class=org.springframework.web .servlet. view. JstlView
productList.url=/WEB-INF/jsp/productlist. jsp

BEUlQ O], ResourceBundleViewResolver 1)2ei22F 2)URLE THEAIZ) 7|0k
H;S‘E}olo] rélﬂafct. ResourceBundleViewResolver 2} %H)ﬂ 2& U“?é‘xwl' AT%U}%

Sg Books

=
o
g9 te s

<bean id="viewResolver" class="org.springframework.web.servlet.view.InternalResourceViewResolver">

—n —n

<property name="viewClass" value="org.springframework.web.servlet.view. JstlView"/>

<property name="prefix" value="/WEB-INF/jsp/"/>

—n

<property name="suffix" value=".jsp"/>

</bean>

InternalResourceBundleViewResolver= Ho9IA @%‘33@1%‘ JSPE /\r%Ul?l 2o ‘_rug%} T %lcl'. 7]'75,} 2{;—%
AL, ‘wes-INF HEE2) ofefio) CEL|QMo) JSP TASS AXAITIRS BYoP AT, DA

Zejoj= S0 oo HYHeT YU g ot.
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U

14.2.2. 'Plain-old’ JSPs TH(versus) JSTL

Aot EE €3 elo|uejelz AIRYT)
xlQJo}7) Ho| Qigie] Eo| YRojct,

, SEU 7 W2, stiviewS AHEOHOROIR, JSTLE i18N7)15SS

A 0]
T AKX

14.2.3. F718Q B2 & 7

U

N

i

2EYZ o1 YHSOIAM HFUANY HHSS FIOI7I9I request EEfOIES9 HoJE BIIYS
NIZ2ICt. dlolg vilY JIssY =YolA JSP HIoJXIS LS A & = A O17] %A, Spring2
g g2 Usox RY B2SE NIPUY. ZE Spring BI2ZEL htmlolA Yo\ = (escaping) ?IsSS
A 5 QY ZAIEESY WolUEe TIssS TIRAl 42 = = UYL
Bl 2toj22] ME&XHTLD)= A7) AHAJ9) BiX](distribution) ANl spring.jar2t Z0] ZP0ICt THEE Q)
Ef 20 29F 92 Y= Appendix D, spring.tidolA &S 5 Tt

14.3. Tiles

Spring2 Al&%he ¥ oiE=FCId AUoN -TE 7 TleSd ZOl- Tiese Y 7tsOIth. H©H32
dHZ EUS AIOlE WYL MYl

14.3.1. YZ=2E (Dependencies)

Tilesg AF&Y == A7 o171 /oA =29 Z2HE Qo 2Ygd AP FIHA IE2s2 7K.

©hge oj2gSo) WeBol: 9EZSY "=olTt,

Xl Struts version 1.1 == 3 oJA}
XI Commons BeanUtils

XI Commons Digester

XI Commons Lang

XI Commons Logging

gl

(P

2E2 Spring F¥(distribution) Qo] 2% 0]2% 5= Q)T},

14.3.2. Tiles2 SUOL= Yy

TilesE A2 & 3 Q7| o17] oA, NOESo] =YY ntAg AFROjA FHONOFOICH YL Sof THot
J12X0] Bt TE Tiles WYE, http://jakarta.apache.org/struts®IA 8 = QIT). Spring 2oIA
TilesConfigurer | A5 OJXITH, G20 B= AL ApplicationContext 74 919 AL L0|T:

<bean id="tilesConfigurer" class="org.springframework.web.servlet.view.tiles.TilesConfigurer">
<property name="factoryClass" value="org.apache.struts.tiles.xmlDefinition.|18nFactorySet"/>
<property name="definitions">
<list>
<value>/WEB-INF/defs/general . xml</value>
<value>/WEB-INF/defs/widgets.xml</value>
<value>/WEB-INF/defs/administrator . xml</value>
<value>/WEB-INF/defs/customer.xml</value>
<value>/WEB-INF/defs/templates. xml</value>
</list>
</property>
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C

1
~
s
g

</bean>

ol gol 85 At Ui LO), ‘WEB-INF/defs” HE20] XP, FASS =YY 5709 mfUSO] Y.
WebAppIicationContextgl R7)L19|A TLF%‘%% §E(Ioaded)% Zojxn factoryCIass-Ae"@Oﬂ 9J5j SRS
definitionsfactory2 X7|2€T}. o] UIXN Z, O mUEo ZYH tiles Spring € °HZ2F|olA
Yol B2 AIRHOR £ Tt BES AIRIESOPI o17) YolAl SpringT YA AIRSloIRIE i
71€XY  ViewResolverg 71X, OF2H9Q  |nternalResourceViewResolver®} ResourceBundleViewResolverd S
IsHe WAL 5 AL,

14.3.2.1. InternalResourceViewResolver

InternalResourceViewResolver= 7—!’ 87} 7]'XI—T'—9J\% 31% —8,—&' O} 7] ol (resolve) viewClass®ll Al 301 % 3{'%
SYoI.  InternalResourceViewResolver= 9lA017] 9t 21219 viewE A% FAX  viewClassE
ESpd kel o) 1o

<bean id="viewResolver" class="org.springframework.web.servlet.view.InternalResourceViewResolver">
<property name="requestContextAttribute" value="requestContext"/>
<property name="viewClass" value="org.springframework.web.servlet.view.tiles. TilesView"/>
</bean>

14.3.2.2. ResourceBundleViewResolver

S% w3as

o
el
ag
S
ax
ox

djw

ResourceBundleViewResolvert= Uﬂ?éxl(resolver)ﬂ A}%%} = 2}!% 7Ol
oAds3 NIt -

<bean id="viewResolver" class="org.springframework.web.servlet.view.ResourceBundleViewResolver">
<property name="basename" value="views"/>
</bean>

welcomeView . class=org.springframework.web .servlet. view . tiles. TilesView
welcomeView.url=welcome (&It;b& gt;this is the name of a definition&It;/b&gt;)

vetsView.class=org.springframework.web.servlet.view. tiles. TilesView
vetsView.url=vetsView (again, this is the name of a definition)

findOwnersForm.class=org . springframework .web . servlet. view. JstlView
findOwnersForm.url=/WEB-INF/jsp/findOwners. jsp

ojgjgol 85 e Yl 20|, ResourceBundleViewResolverg AIERU=, ©E &7 ZIesS A&
e 2YAZ = UG

14.4. Velocity & FreeMarker

Velocity ¥ FreeMarker= 5 templating ¢1°1°]%t. °] & Spring MVC OiZgFHo]ld W9 ®
s Lol AIEEHOAS QT AOSE OfF FAIOIL [FARE "o =3g°] "T. A oY
Ao A Yo 2. F AoS AoJo] YUIEHLe=R FRENY Xo|FL  FreeMarker
YAIO|EO A Botet,
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14.4.1. 9ZE8E (Dependencies)

018129 ¥ oHZ=CIdL Velocity =& FreeMarker 2}2} ZAS O17] AOHA velocity-1.x.x.jar E&
freemarker-2.x.jarS ZYA|FHAOF & ZOIT. 21 commons-collections.jar EPF VelocityE ©]&9f=Y)
4o Jojo. JIHe= 2EE AB 9ol AT BFE XY wEB-INFib EH0 EZYS
OHEZEAIoIY  Sels TR0 FIIFOIPTE E=JF WEB-INF/lib ZE A9l spring.jar?F ©]0] QT2
PRt HAI9 QY E velocity, freemarker 22]22 commons collections jars= Spring ZIYHY3
Qo] MZEoIUn FHH /ib/ OIY-CHESSZRY SAIZ 5= AT, U Spring?] Velocity 7 9
dateToolAttribute®== numberToolAttributeE AF2010] TETY®, E3F velocity-tools-generic-1.x. jars
EZYAIFHOF & Fo|T.

2. AYAE AMN(Context configuration)

—

4.

>

Ugre YL offo] Bt} ol FAY TYRI} senvletmiS HYS FII0}0] 27|10k Folt,

=2 X

<I--
This bean sets up the Velocity environment for us based on a root path for templates.
Optionally, a properties file can be specified for more control over the Velocity
environment, but the defaults are pretty sane for file based template loading.

-

<bean id="velocityConfig" class="org.springframework.web.servlet.view.velocity.VelocityConfigurer">
<property name="resourcel.oaderPath" value="/WEB-INF/velocity/"/>

</bean>

<!--

View resolvers can also be configured with ResourceBundles or XML files. If you need
different view resolving based on Locale, you have to use the resource bundle resolver.

-—>
<bean id="viewResolver" class="org.springframework.web.servlet.view.velocity.VelocityViewResolver">

—n

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

—n

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

<property name="suffix" value=".vm'"/>

<!--if you want to use the Spring Velocity macros, set this property to true -->
<property name="exposeSpringMacroHelpers" value="true"/>

</bean>

<!-- freemarker config -->

<bean id="freemarkerConfig" class="org.springframework.web.servlet.view.freemarker.FreeMarkerConfigurer">
<property name="templatel oaderPath" value="/WEB-INF/freemarker/"/>

</bean>

==

View resolvers can also be configured with ResourceBundles or XML files. If you need
different view resolving based on Locale, you have to use the resource bundle resolver.

-—>
<bean id="viewResolver" class="org.springframework.web.servlet.view.freemarker.FreeMarkerViewResolver">
<property name="cache" value="true"/>
<property name="prefix" value=""/>
<property name="suffix" value=".ftl"/>

<!--if you want to use the Spring FreeMarker macros, set this property to true -->
<property name="exposeSpringMacroHelpers" value="true"/>

</bean>
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Note

-

e

NB: ojZ2JF| ol HYAE g9 n}Qloj) VelocityConfigurationFactoryBean T
FreeMarkerConfigurationFactoryBeanS web-apps©ll 3= 7A| 71X @otef,

(lc

14.4.3. A4 YEZ3E(Creating templates)

of Y YEIY MPARGS EYAIIR ot - TAY YARIEONN HRE B 4+ Yok Yo
%3—?—%9| 5 Uﬂéxf%(resolvers)% A}%QC}Q’ {'EEIB. 7 O]%% JSPOﬂCHUH InternalResourceViewResolver
2ot FElY YIS DY oS BAAAN MYYUTL IR U MOJAI} "welcome"olets
Bol28 =YVt ModelAndView ZAIE HSUYH OWHA=  /WEB-INF/freemarker/welcome.ftl E=

/WEB-INF/velocity/welcome.vm® R POIRIZSIS XS FJ0|T},

14.4.4. L3 2 (Advanced configuration)

99 F8Y VR TYSLS URE oiZUAOY LTAR) MNP ROl IY FIINY
THNEYSE MTIEIU WY 2PARIS KAL) 08T 4 .

14.4.4.1. velocity.properties

o] I JJ[o] JE™ojt. I8Yy YMADIGH, velocity AHl #4942 °171 /91 Velocity
UEIYS AN P EYOT TR WY PYS RPOIE, U o] Tl @eopy
VelocityConfigurer AXONA A9 Yot o] PA|Bote}.

<bean id="velocityConfig" class="org.springframework.web.servlet.view.velocity.VelocityConfigurer">
<property name="configlLocation value="/WEB-INF/velocity.properties"/>
</bean>

YA, ©E inline properties "configlocation" AXE Ao |Tte} Velocity 74 beang 9
bean 99 RHYANO=Z velocity propertiesS GA|2tet 5 QT

<bean id="velocityConfig" class="org.springframework.web.servlet.view.velocity.VelocityConfigurer">
<property name="velocityProperties">
<props>
<prop key="resource.loader">file</prop>
<prop key="file.resource.loader.class">

org.apache.velocity.runtime.resource.loader . FileResourcel oader
</prop>
<prop key="file.resource.loader.path">$ {webapp.root}/WEB-INF/velocity</prop>
<prop key="file.resource.loader.cache">false</prop>
</props>
</property>
</bean>

Velocity® Spring AHE 9% APl 2A4
3T Velocity 2AME F=x0tet,

% Q—JF-UV']L}, velocity . properties 1_’-}%' NSRS 01]%:!_} EQI%%

14.4.4.2. FreeMarker

FreeMarker 'Settings’” & ’SharedVariables’ = FreeMarkerConfigurer bean® X Y3t beanZejHE|E
AEo)  Spring®l 9o #2|S)=  FreeMarker Configuraton A2 XFNo=2 XNYds: QT
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Y ¥ 18

U

freemarkerSettings LI E|= java.util. Proper’tiesj—'.1 NE 25911 freemarkerVariables Lo E=

java.util. I\/\ap% R—??JC},

<bean id="freemarkerConfig" class="org.springframework.web.servlet.view.freemarker.FreeMarkerConfigurer">
<property name="templatelLoaderPath" value="/WEB-INF/freemarker/"/>
<property name="freemarkerVariables">
<map>
<entry key="xml_escape" value-ref="fmXmlEscape"/>
</map>
</property>
</bean>

<bean id="fmXmlEscape" class="freemarker.template.utility.XmlEscape"/>
Configurationﬂ,ixﬂoﬂ Bu%%} ANY L HF9 MMATYE HOHA FreeMarker2AlE E2}.

14.4.5. BIRI=E(Bind) XYY Z(form) WM&

Spring2  JSPOA] AFL0F7] OHA] <spring:bind/>S ZYVF EfIEI0|B IS A|ZQUT}. o] B2 F

ZXYg N2 B8 gE #AOIHY YEOIL BIXY2EOY validator®2 $E AlZjgl |FR4gR39
AAE BoFV) YoM Z& 15O Y. 118NN 2E, Spring2 XAANQ Z input R4S
Agot7] 9J9r FI1FQl WA PF IR E JiX|2 Velocity 9 FreeMarker 25°f o 22 7]
XYt

or F
tlo al

14.4.5.1. BIRI=(bind) W32

229 8F MEE F7HX Ao (Velocity @ FreeMarker)S A3} spring.jar ZHUW SR T 22A]

So Mo MYY ohZAolMS Yol AR AFRIESOITE ofFE IASL YA view?)
VelocityView / FreeMarkerViewbean®lAl beanZZ 2} E|Q] exposeSpringMacroHelpersE  "true’ & A Y =2t
ArgE s QY. Y0 of7)otH A9 view?l P2 HEY 2= F2R9  VelocityViewResolver Y}
FreeMarkerViewResolver©l|A] O] EE}EjE]% }%—-jjg%}‘}l\‘ ﬂC}. 0] EE}EjE]% Spring U329 7((_)}7'(3-]% 7})(]7]%
Yol RS FMYOITHTML & HSIY ofmt YL o) LTTX| Pecf. offe 0t viewd)
oot MY S BT E view.propertiesZiU Q) ojx)o|Ty,

personFormV .class=org. springframework . web .servlet. view . velocity . Velocity View
personFormV .url=personForm.vm
personFormV . exposeSpringMacroHelpers=true

personFormF . class=org.springframework.web .servlet.view . freemarker.FreeMarkerView
personFormF . url=personForm. ftl
personFormF . exposeSpringMacroHelpers=true

2E (Velocity) view©ll VelocityBl22& YEfHiE= XY Spring ¥ MVCAPLIAQ] GRS of2fof| A
et

<?xml version="1.0" encoding="UTF-8"?>
<IDOCTYPE beans PUBLIC "-//SPRING//DTD BEAN 2.0//EN" "http://www.springframework.org/dtd/spring-beans-2.0.dtd">

<beans>

<bean name="helloController" class="info.wilhelms.springwebapp.SampleController">
<property name="commandName" value="command"/>
<property name="commandClass" value="info.wilhelms.springwebapp.Message"/>
<property name="formView" value="foo"/>

<property name="successView" value="banjo"/>
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<property name="bindOnNewForm" value="true"/>
<property name="sessionForm" value="true"/>
</bean>

<bean id="velocityConfig"
class="org.springframework.web .servlet.view.velocity.VelocityConfigurer">
<property name="resourcelLoaderPath" value="/WEB-INF/velocity/"/>
</bean>

<bean id="viewResolver" class="org.springframework.web .servlet.view.velocity.VelocityViewResolver">
<property name="cache" value="false"/>
<property name="prefix" value=""/>
<property name="suffix" value=".vm'"/>
—n

<property name="exposeSpringMacroHelpers" value="true"/>
</bean>

<bean class="org.springframework.web.servlet.handler.SimpleUrlHandlerMapping">
<property name="mappings">
<value>
#x/hello.htm=helloController
</value>
</property>
</bean>

</beans>

Spring 2olBY FojE W vjE2E YRMOIAN)o2 AESXY a2 You EAjors
YoL RS Uj32E vz IS AIRA YBERS A B4 YRS Ysb AL Yot og wre

G071 HERNA AZPRe= 2EE R e WIA=Y JYFIAT. U JAIo] 2= IEE
XX Ko 22 gJoiTiy Qe spring.vm / spring. ftl 2f3 =

org.springframework.web .servlet.view.velocity L} org.springframework.web.serviet.view.freemarker I 7] X]Yj
SRR

14.4.5.2. 4T3 8jAY

Spring & UEEE AW formView ANF ZS0ke htmlE(vm / ftl GEDHOIM, UL
LEGe2 URIESIE Ay RAIRRE ZEZ AIEOIL JSPEF FARN FEIZ 249 inputd=E FY
ANHYAIXNE EAIZS JTE commandZiX|9) ©]§2 HEZEC o "command" °IX|% & HEE
‘commandName’ beanZ2HE|S Y0 GUY MVCAYAN 2Bjeo|=ds It A L=t A
FEE UAN MAE personformV 2 personFormF viewsS 0 YolA B XIT},

<!-- velocity macros are automatically available -—>
<html>

<form action="" method="POST">
Name:
#springBind( "command.name" )
<input type="text"
name="$ {status.expression}"
value="$ !status.value" /><br>
#foreach($ error in $ status.errorMessages) <b>$ error</b> <br> #end
<br>

<input type="submit" value="submit"/>
</form>

</html>

<!-- freemarker macros have to be imported into a namespace. We strongly
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recommend sticking to “spring” -—>
<#import "spring.ftl" as spring />
<html>

<form action="" method="POST">
Name:
<@spring.bind "command.name" />
<input type="text"
name="$ {spring.status.expression}"
value="$ {spring.status.value?default("")}" /><br>
<#list spring.status.errorMessages as error> <b>$ {error}</b> <br> </#list>
<br>

—n

<input type="submit" value="submit"/>
</form>

</html>

#springBind / <@spring.bind> = 27 (period) GAI0] BIQIESIIX} Bl= commandZiX] LEC] 0]E9)
ol GAl9  commandZiXl(FormController Z2fHEIZ ¥ ZAOIX] Q=CTIH OJHL ’'command’ 7}
=70|Tt.) 9 o]E8 F4YOl= ‘path’ QAXE QP UWEH ZErE= "command.address.street"
ANg Ar8Es AY. bind WIZ2E web.xmlHl ServletContext ZI2}OJEIQ]  defaultHtmiEscape® IO
YAIE YZE HTML ¥1](escaping) YS 7Yt

#springBindEscaped / <@spring.bindEscaped> S 2g|= U229 MEWXQ] 2709] QIXtE 7HX)12
HTMLYJZ) 7} el olg] GIAIXIY oA AFREX)o] Tjoff YAIDITH, QP EE= e truelY false®ltf.
20159l E QST Ul2=s HTMLOEIY AlRo) JH59 Uj2=29) AIRS ¢

pRolA MY,

o
akl
(lo

14.4.5.3. Z input 44 2=

IR QOIS AP FIPKQ) Welyt hIBE vlIYD E AN (REA A3 o)y BEAZ ZYojo))g
EOITh. B inputd=E YOI AY IR ALGOLs S 2B WROIA) gt 2RSS AT

i
HTMLZ 2Q= Y thg g4 oY BA ZEE Spring BIQIE Uj=20) HYKo=2 S3Ict

AIE 7SOt U229 TS Eloj2e VT FTLYOlS} Tfejoje 222 wojzct

Table 14.1. U122 X9 go|g

ELE] VTL FTL N
message (iE }2}o] g9 #springMessage ( $ code) <@spring.message code/>
7)gret R SR RE 2

£9)

messageText (B = z}etu)go) #springMessageText( $ code $text) <@spring.messageText code, text/>
71910t A1 MISERY XY

%98 U ZE njeujgo o2

HEor )

url (OH%EIﬂIOV.ﬂ Y92 E #springUrl( $ relativeUrl) <@spring.url relativeUrl/>

rootE 71T HHAQ URLS

FFAR 20l¢)

formlnput (/\}%K} %}g'% #springFormlnput( $ path $ attributes)  <@spring.forminput path, attributes,
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U

VEE]

207] 9t EFHQ inputZE)

“

formHiddenlnput = (Y]-AI2X}
UHE NEHSI?| 99t hidden

inputZ =)

formPasswordlnput
(UYYiTg 2o7) Yot
#ZFHQ input Z=. o] EYY
e gyoE P YHeRe

 AS
&et.)

formTextarea (longglS 227]
AT 2 H2E HE,

freeformYENS )2 E input)

formSingleSelect (ANE1S)7] 93t

OjLL9) Wagke 9 89f:=
MEHAIRLO) drop down ©l2)

formMultiSelect (oY} ©]A1<)
U MEITI] YT AR XIS
3|20t MEIAISLO] BlAE

v}x)

formRadioButtons (A& 7153t
MEIAIO 2 BE UIES Q=

OI9) selectiong 91 &9%t=
radio¥| €9 AME)

formCheckboxes (AEi%]7]
{9t o1} O]9 e B8 0I=
checkbox2 ME)

showErrors (AZ249 ZE=E 991

[EA K3 oY ATV HA))

—_

VTL 39

#springFormHiddenlnput( $ path
$ attributes)

#springFormPasswordlnput( $ path
$ attributes)

#springFormTextarea( $ path
$ attributes)

#springFormSingleSelect( $ path

$ options $ attributes)

#springFormMultiSelect( $ path
$ options $ attributes)

#springFormRadioButtons( $ path
$options $ separator $ attributes)

#springFormCheckboxes( $ path
$options $ separator $ attributes)

#springShowErrors( $ separator

$ classOrStyle)

FTL 9|
fieldType/>
<@spring . formHiddenlnput path,
attributes/>
<@spring.formPasswordInput path,
attributes/>
<@spring.formTextarea path,
attributes/>
<@spring.formSingleSelect path,
options, attributes/>
<@spring.formMultiSelect path,
options, attributes/>
<@spring.formRadioButtons path,
options separator, attributes/>
<@spring.formCheckboxes path,
options, separator, attributes/>
<@spring.showErrors separator,

classOrStyle/>

+ FTL (FreeMarker) ©9IA, 519 tj2=2E YAICl ‘hidden” ©IY fieldType ZISUIEIE
‘password” 2 GAIOt= AVIAQI forminput B2 E ALY

Q) U3 2Z oL Tt LIty X0

-

X path: BIQI= 017] 991 W=9] 0|5 (°]EHH "command.name")

X options: Z2E AI27I50F 9 mapl inputZd=4 MEjES QT
keys= form22 28 HAIZAC|22 commandZ{X| =2
AL RIE 9% Eol BAISE= 2ROl formOl o) AHIAISE =

oJor FXUYIolEXNY NIZHT.

AE gl

AT A

+9g 71

Tt

-

map7¥U2S 2

Aot N

QXY Ao BRI} ope,

g2 BAIO {IPF map9

AZEEY. keyol W39 NYH= mapHi=

FAYSHE o=k mape ARIY
L4 oEgol Alggs ok,

%"7—:!6}71] Jg%% map% 2ol 73,]%}@ UI-‘_-"—X}% 7}78 Treel\/\api_’—} 75}8 SortedN\ap% /\}%%—}l\— 2;1—'_—’
olgI¢o=2 IS UIYOorul ot= A9 9 mapl Y9 commons-collections LinkedHashMap ©JYt
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LinkedMapS A} O}X},

X separator: TS 8M90] AI=0H(discreet) 22 (radioBlE°IY checkbox)Xg Ar271s0H .
SRIHQ) A= BE0A 2}2} 22]%7] fJoh Ar2-HTt. (OJSEHIY "<br>").

- 17

X attributes: HTML B2 KMo == YoJo] B HIAES FINQ ZAY. ° ZAEL
Uf3 =0 9Joff ZAI2H= Y. AE S9, textareaZ=OA YA ‘rows="5" cols="60"" XY
&4 8 NZOIAHY ‘style="border:1px solid silver"” X AEIY HYLE HYBI4 QIC}

X classOrStyle: showErrors UI22E {0, EBi2E FHYOI= CSSSW2Y ojlg2 AT 217219
o =ZYOITt ofRY FJRE QPTU(EE ol 3YoI2tY) Y= <b></b> EI2W ZFLAOIT},

U229 ofFls QY FTLI VILE ORHAIAN 2ITopl M™ETt SIIR QlojAto]9) AFRAIY xjojFe
o] =EON AYHTY,

14.4.5.3.1. input &

<!-- the Name field example from above using form macros in VTL -->

Name:
#springFormlnput("command.name" "")<br>
#springShowErrors("<br>" "")<br>

formlnput UI22%  pathZE}9)8 (command.name) 2 9 9IFIOIA ¥l FI1XQ)  attribute£4 S
1M 2T, T2 Z AN 22 YA W22 pathZt20)Eo)| YXHO =2 Spring YIIES I},
uRIg e AI2L UBIRI=J} YWAOHA] showErrors UI227F TiAl=  pathZielOlEE AYS L7}
ASTWIIK] FROT.

showkrrors U|22% separator(22X - RAEL FOjX Z=o] GOx oYyE 2017 o)
AI2EZ0|Ct,) LISUIEE VX2 SYA| Lj2U§E woisQitt, ojYe IIAYI} stylesJO|Ct.
FreeMarker= Velocity®l= €2 attribute£43 9% YZEGIE JAIOI=ACl 71501, 283 9
FH9 32 TEL Y29 FTLNY BAIES QT

<@spring.formlnput "command.name"/>
<@spring.showErrors "<br>"/>

£82 nameZ=E YYols formFE LA BAET. 281 formO] LEY oUglE JIX)X] 2
NegE o RuAMI o¥ES BAUTL STAHNTE Springd  ValidationZ YRS Sof
QY.

YD HTMLE SI3AY B aZ0let,

Name:
<input type="text" name="name" value=""
>
<br>
<b>required</b>
<br>
<br>

formTextarea®i22& forminputliZ2 29 22 YYo= AFotn AL njigjujly 352 YWorsdH.
SSNoR FUA) LRIUE(SY)s 2EUYRE FUYOIHU textareaS AP rows? colsE WY}
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Ao A& E A OIT.

14.4.5.3.2. selection =

4719 selection ZE UIZ22E= HTML formW 2 Ul selection inputES AY4017] ol A8
AT

X formSingleSelect

X formMultiSelect

Xl formRadioButtons

X formCheckboxes

A1) OHS2 24212 formTEES 9 I 3 o)

2 e 2es AT,

¥e 2

(o

20t 3449 map

fllo

U]’O]-

%), o|c},

“

ck
g

FTLY radio®€9) oFle 2ol AT formXY Z¥= ©f =S AW ‘London'd HEE e
YAOTRL FRYNZTL LROX) Y. form®) EALY HEHOR= cityd) WA =50] “cityMap’ ©leks
°|goty =YY Fx HolEANY XY

Town:
<@spring.formRadioButtons "command.address.town", cityMap, "" /><br><br>

)12 PR "ME AR dtyMap] 22O ZE OIUQl radiolES EUVITH EIIHQ s4e
MBEA  QeciEi=EE 99t oixg  mefojgs 9oh).  cityMape  mapd  2h2to)

l(key)-gl(value) S AT L2 2AES AIBAY. mapd 7l formO] AAHFNe= HEE 28F
HRIO)ENY ASUOIE RO map® S AIGAI} W 2ol 9 oM formXY A
Fo1Z 3709 & AT city©] =L YZE glo|4.

Town:
<input type="radio" name="address.town" value="London"

>
London

<input type="radio" name="
checked="checked"

>

address.town" value="Paris"

Paris
<input type="radio" name="address.town" value="New York"

>
New York

Ol YAl ofZeA|ojMo] Uy FEo| o) cityS TSRS JITHRICHY olg Sof, RE9Y mape
ofelo] CIMNTY KPR keyS JIXIT AL ZROITH

protected Map referenceData(HttpServletRequest request) throws Exception {
Map cityMap = new LinkedHashMap();
cityMap.put("LDN", "London");
cityMap.put("PRS", "Paris");
cityMap.put("NYC", "New York");

Map m = new HashMap();
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m.put("cityMap", cityMap);
return m;

}

radiogl®] XA IJEXV ABAPL FY ARBAONA A= cityelg2 2
0| T,

>
30
dls
U
14
o

ox
ox
a2 cc
)N

<input type="radio" name="address.town" value="LDN"

>
London
<input type="radio" name="address.town" value="PRS"

checked="checked"
>

Paris
<input type="radio" name="address.town" value="NYC"

New York

14.4.5.4. HTMLYTZ 2Yjeto|=oin XHTMLS S Ej1S vt=c},

9 formII229 TIEE AF8S HTML 4.019% HTMLEIZS 222 WAZO|T Spring® BAIE
X Yol A=K Y web.xmlY FYH HTMLIZIZE 9ot HZE IS AP XHTMLZ S B82S
OIS CZE HTMLRT] S 2BEtoj=017] o YAl HE (= a9 YZ38 85 Y=
Q)0 FHY HSHE GAIZSE ATt HEIYW IHES YAOE FYYL formd TE LEE Qo)
OE S AIo] /A% YEH N2 2AS0 YUFoll HE gle= wgds At AOIH.
YA EfaE {9t XHTMLZZC =2 "¥A017] 0l xhtmlCompliantst= °lg9 RUW/AY2E W
"true’ 9 g3 GAIoIE}.

>
U

## for Velocity. .
#set( $ springXhtmlCompliant = true)

<#-- for FreeMarker -->

<#assign xhtmlCompliant = true in spring>
SpringUi2 20| Ao Y= Bi2= HYHe=E XN2d F XHTMLZ o] 20|t
AR YYo= HTMLRIE)E BEDIT AP ot

<#-- until this point, default HTML escaping is used -->

<#assign htmlEscape = true in spring>

<#-- next field will use HTML escaping -—>
<@spring.formlnput "command.name" />

<#assign htmlEscape = false in spring>
<#-- all future fields will be bound with HTML escaping off -->

14.5. XSLT

XSLTES XMLE 99t wigjolofo)n @ ohZ#ojMu view?|SHY 7| YA ofZ2A|o]| o]
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=) AT
=Y 7 7les

YAl XMLE TIRIL galg =do) XMLE g7l wgEs AT XSLTE view?|$2 2 Aol
g5 Aot ThS PRe 2 HoENY XMLZAE Y40t WHS RoFD Spring Y olZ iAoM)
XSLTE HYQITy,

14.5.1. Y19 REM o

o] A = Controller*f '\:JO'I %%% A.:g }g ol prl 2 31‘%% E% mapgi 7 }C}% AfA ?J
Spring®lZ2)H0)M0ITt. mapl XSLT viewd viewol2% YA CIAHT. Spring ControllerS<)
SMAIGS 910 Section 13.3, “HEEY” & 2. XSLT viewe Yo ZE0A ¥PL FY|7t ©
A0 XMLEZA 2 B o).

14.5.1.1. Bean J9Y

MY ATVt SpringolEZ2Fo]de AT BFOITH. dispatcher AER AYutde URLYFPH oIt
HEEY beang 7Kl ViewResolverE AT FXE ZYOITH,

<bean id="homeController"class="xslt.HomeController"/>
a8 9219 ©of 44 ‘logic’'S FHAIT.

e

14.5.1.2. BEX9 MVC 2E

(U
i

HEEY =2X]2 HoH WS HARE=LL Y| AbstractControllerd] OIS HA2 W& LT,

protected ModelAndView handleRequestinternal(
HttpServletRequest request,
HttpServletResponse response) throws Exception {

Map map = new HashMap();
List wordList = new ArrayList();

wordList.add("hello") ;
wordList.add("world");

map.put("wordList", wordList);

return new ModelAndView("home", map);

XZ7HK] Q8= XSLT7} YAIDI=HS oRZ% x| Qoich Rdl Glojgl: YAlo] T2 Spring
MVCOZ&Ao]dE dteAXNY 28 FYe=2 YYET. RF oNE=AoldY 4ol YEoto] ©oj9
222 JSP/ISTLOl 9o 2F HH2 FII1019 #BAIES: AAHY VelocityContextOll  ZHAE  3=710}9]
Velocity®ll <ol ©Foj-s QT XSLT?F J2ASS #UOZ] 9ol, IASE XMLZAZ 9EdH.
AsHe2 ‘domify” N 2zt 2 A IS0 2ZEQ O] mj7|X)7} QT YA MHEOF yyoe
Yol DOME AAOHs ot RANS JHHIT. 0]He domificationX2|S Yol S AL
AYSH 29 Gojg 9 PN YR I BE22 AF0ls XMLY ¥YPS YA|TIT.

14.5.1.3. 249 YI9|§E XML=Z g&o}7)

9o mol =gol o wY  dolHEYH  DOMPAS AN Hol s
org.springframework.web .servlet.view . xslt. AbstractXsitView2] O ZH2E UEY. R8s F4 U2EQ
createDomNode() 2 FRONOFTF TIT}, O] GAE=0] MUY= RYUM ZHeu)gs 2Y mapC|th. 229
gol oiE=ANoldY HomePage3H29 IR ZZ0IT. oJRAZ2 W3C NodeE L70e A2=
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Qo] Holl XMLZAE YEDII] 9% DOMES ARERITH. OfX|2F o]AE2 W3C APIET HF7] 42
JDOM(Z8]32 Domd)) APIE 7] T o) FThorey.

package xslt;
// imports omitted for brevity
public class HomePage extends AbstractXsltView {

protected Source createXsltSource(Map model, String rootName, HttpServletRequest
request, HttpServletResponse response) throws Exception {

Document document = DocumentBuilderFactory.newlnstance() .newDocumentBuilder () .newDocument() ;
Element root = document.createElement(rootName);

List words = (List) model.get("wordList");

for (lterator it = words.iterator(); it.hasNext();) {
String nextWord = (String) it.next();
Element wordNode = document.createElement("word");
Text textNode = document.createTextNode (nextWord);
wordNode .appendChild(textNode) ;
root.appendChild(wordNode) ;

}

return new DOMSource(root);

Ueio) TRIO)E o2 /3t WO NYHOR WYMHZ X719 ol oof HD4 9Tt HletulE
o|22 IITUIHE YAIO}1Y] 9 <xsl:param  name="myParam">defaultValue</xsl:param>% A AS =
XSLTHERCE HOYHE AEY UiXIHOJofgt 1Y},  AbstractXsltViewd getParameters() TIAEE
Qujeio|=oln olZ/3t MOl MapS VINITH DIo} EIjUjE Il WX RPe=vE PRE JINE Wajl
Q)THH YAIL getParameters(HttpServietRequest request) HIAEE THAl @Biefo]|= (1. 1H XL E) &5 QIT},

STL 3 Velocity s gel, XSLTE 220l Jjuet omgeior Uat =Age 919t xgo) guixes
?JQ;FU}C}. 3 AME AHFOA Spring% 22290 4igl XYS A0 createDomNode() UIAEE TE
A8 Qe Ay W2 E  NZTUTE.  org.springframework.web . servlet.view. xslt.FormatHelperE IOl

JavaDocE E¢e}.

14.5.1.4. viewZelLjE] JLJo}7]

views.properties ZIA(EE= 9 VelocitydlMoIA XNg XML?IYIE viewdl A Xt (resolver) S A2 W)
S5 xmIFY) 2 "My First Words'Q 1Ht9] viewE 71Z SHEZFAIO)HEE T AXNY BAG.

home. class=xslt.HomePage
home. stylesheetlocation=/WEB-INF/xsl/home . xslt
home.root=words

01714, GAIL view?l RUH ZHEQ - .class 2 domificationg ©F= Aol 9Jof 2047
HomePage=t2L} £0)= IHE B QAT ‘stylesheetLocation’ ZEIEHE|= HTMLIIYZ9] YiYo] K=
XMLE ©F= XSLTTIYE 718722 UFX|9} ZEHE|Ql * root'= XMLEA Y rootXg A= ©]§OJ¢.
Ol AL createXsitSource(..) HIAEE ATF FVIM LICIUIE 2 9] HomePage 220N FYHT.

14.5.1.5. A 9¥1Y
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UIX|ge g 3= ¢ 2AE YY) Yol AIRE= XSLTEEE 7HXITE.  views.properties’ ZFIOJ A
AZHAXNG OlAE home.xsitE 8822 WEB-INF/xsIPHH Y warZfdL QIT,

<?xml version="1.0" encoding="utf-8"?>
<xsl:stylesheet version="1.0" xmins:xsl="http://www.w3.org/1999/XSL/Transform">

—n

<xsl:output method="html" omit-xml-declaration="yes"/>
<xsl:template match="/">
<html>
<head><title>Hello!</title></head>
<body>
<h1>My First Words</h1>
<xsl:apply-templates/>
</body>
</html>
</xsl:template>

<xsl:template match="word">
<xsl:value-of select="."/><br/>
</xsl:template>

</xsl:stylesheet>

14.5.2. 29}
dgd EA Lo WAREIUY IRSY YA oo Teole WARTEOIA BojFc,

ProjectRoot
|
+- WebContent
|
+- WEB-INF
|
+- classes
|
+- xslt
[
| 4+ HomePageController.class
|  + HomePage.class

+- views.properties

- lib

|

+- spring.jar
+- xsl

|+ home.xslt

+- frontcontroller-servlet.xml

YAIS XML S XSLTAZO] SATAA AR IFSOIRIS ol WaJt YTt K 1.4 TIZEER
JUSS MBYCL 32D iR REEUEOIYL TIBEO oof IAUSS AgILSOP YSsAoIT

OIRITE O1He AASIE ofl#el TH59 YAoIT,

14.6. @A views (PDF/Excel)
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14.6.1. 270

HTMLHIOIRIE RIIOIE A2 ARBAPIZ 29 E£82 Bo1F7] 901 JAY 718 F2 YY2 oY,
D23 Spring2 2Y TIOJHERE FXHOZ PDFRZAY Excel 2ZIYSAES YYo= P
UETE. ZAE view©|ll MUIZRE ZYAl Z2fO|UE PCIt 2ZSAEY PDFRO ofEeF0|HE
A A=ES ol SIS TI=EYS 7KL Y20,

Excel & AIOI7] 9ol