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HIHABHHAHHH

HiH T T HHHTHTHHTH HHHTHTHHTTTHTHTHTHTH T, T 1 -
FHFHTRREEA TR § AR TR SR (R O SRR R B e,
Hibernate -- #HHHHHHHRH HTHHHRHHHHRAHHHRHH RS i (object/relational mapping tool =
ORM to0l) ### Java HEHHHHHHE, HiEHHHE HEHHHHR R T (object/relational mapping =
ORM), HHHHHHHE # HHHHHHE HHHHHHHHHT - TR T TR T
T AT e i SQL.

Hibernate ## i HEHHHEHHE HiE HHHHHEHHR R Java HHHEHHHE # HHHEHHE R (1
HitHHHE Java # i #HiHH SQL), #H HiHHH HIFHHHAHHEH TR A # R R, # T
R BRI TR TR AR SRR, AR, 1 R AR,
Hit HHHHHE HHHEEAE A # SQOL # JIDBC.

HittHH Hibernate HHHHHH HHHHHHHHIHH HHFHHHER A T OD HHHHHHHHE THHHAH HHHHE, IR # #HH-
HitHH THEHHHHHHHHHEHHH HHEHHEHHE (persistence) #iH . #HHHH##, HiDernate #H #HHHHHIH A #H-
HIHHHHE THiH HHEHHHHRE, TR T R (data-centric applications), #HHHHH tHtHHHIH-
THE HHHHHHE THHHHHHHE T T HHHE HHHHE T TR TR, 1 R R -
HHHHHHE HiHE THHHHHHHHRHHHRE - TR TR TR T TR R #
HIHHHHEHHHE HE Java THEFHHEHHHEHHE #HEEE (middle-tier). # ## A, HiDernate #HHHiH iR #HE HH-
HIHHHHHH HiHE HIHHHRHHHHRH (), TR HE R SQL-HHHE # HHHHE HEHHE # -
Hit HHHHHHHHEHH HHHHER T R (reSUIt Set) # HHHHHHHHI HHIEHHHHRAHHH # -
HHHHHHE HiHHE.

HitHHE 1 HHHHE R # Hibernate # Object/Relational Mapping ### # # Java, HHHHHHHE, HtHHHHH-
HiHE, HIHHHHHHHAE HFHHHR

1. HiHrHHHHAHE 30-THEHHHHH HTHHHATE TR 1 R TOMCSL HHEHHE L, HHEHHHAE A # -
HHHHHHHHHAH Tomeat.

2. HHHHAE HHEHHHAE # HHEH SRR (eNVITONMENtS) #HfHHE #H A HiDernate, HHHHHHHH
AT 2, HHHR A

3. HIHHHEHEHHE T eql # Hibernate HiHHHHHHHH, it fHHHHHHH T -
. A S JDBC HHHAHHE O H# O |ibl HHHEHERHR O# O SR socl
hi bernat e. properties, HHHHHHHHE HHTHHEHHHHT HHFHHEHE HEE R i PR R
THEHHHTE H T ST T ant  eg (AR AN, #EE #HE Windows, #HH
build eg.

4.  HHHHHHHHHHE T TR HHRHHHRH T TR TR TR,
5. HHHHHAH it tHEHHE TR R (FAQ), HHHHHHH #H #HHH#H Hibernate.

©. HHHHHHHHHHHEHHI  HHHHHHHHHHHHEHH T P R TR
Hibernate.

7. R Hibernate s (Community Ared) ## #H Hibernate, #HHHHHE HtHHH HHHHHHHHHR
T AT (design patterns) # #HHHHHHHAHHH HHTHTHTHHTHHHHH #Ht (Tomceat,
JBoss, Spring, Struts, EJB, # #.4#.).

8.  HHHHHHHE HHHHAT HiHHAE Hibernate HHHHHHHHHHH tHitHHH # Hibernate # doc/ HHHHHHHEHHHE.

B HIHHH HHHHHHHHHHHHRE T, SRR THTHH T ST, HHHE HEHHH
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HHHHHHHE # HIHHHHHHE THE THEHHHHEE. T R TR HIDernate, H#HHHHHHHHHAHH Hit
FHHHHHE HEHHHHH HHE R

HIHHHHHHHIHH HHHAHHHR, TR SRR R, R Hibernate #HHHHRHHHRHHHHT
JBoss Inc. (c#. http://www.hibernate.org/SupportTraining/). Hibernate ##HH#HH### HitH##H#H IBoss Professional
Open Source product suite.
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HitHHH 1. HHBHEH HHEHE # #HBHR AR Tomcat

1.1. #H#HHH # Hibernate

HIHHIHE A TR TR TS i Hibernate 2.1 # #itHHH#HiHH#H Apache
Tomcat serviet #HHHHHHHHE #HH web-HHHHHHHEH. HiDernate #HHHHHHHHE HAHHHHIT # HHHHHRHHHH HiHHH-
#H (managed environment) # HHHHH tHEHHHEHHE J2EE HHTHHHHHHE SR, 3 7 3 R
#H Java #HHHHHAHE (Standalone Java applications). # #HHH HHHHHHHHH HIHHHHHHHTREE HHHE
PostgreSQL 7.3, HHHHHHHHHTE HHHTHHHE tH HHHHHHE T HHHH- T T T #H-
HIHHHHHHHIH R SQL # Hibernate.

# HHEHHHE $#HE HHHET HHHHTHHEHH fHH TR TR 3 R Tomcal. #i R
TR Web-HHEHHHH#E (Wwebapps/ qui ckstart) HHHH HHEHHHHE HHHHEHRHE TR, #HEEH T #H
HHHHE HHHHHHR S T SR S (global lasspath) TOVCAT/ conmmon/ | i b # ### #-
THHHT T #HHH#H web- R (context classpath) webapps/ qui ckstart/WEB- | NF/ 1i b (### JAR-
HHHHHHE), webapps/ qui ckstart/ WEB- | NF/ cl asses (B HHHHHHE HHHHHE THEHHHHRHH) . HHEHH TR #H
THEH FHHHE T TR SHEHHE, HHH R, $HEE # i (global classpath, context
Classpath), HHHHHHHEHHHHE HHEHHHHRHHR HHHHEHHE T R R 1 R -
## (global classloader, context classloader).

HIHHHHT HHHHHEHHHE HHHAHHHER # 1 i R (classpath):

1. e JDBC Srnarnt snrnnirt s st & global classpath, #5 st et
T AR R 'DBCP #i# #iHHHH## (DBCP connection pool), #HHHH #HHiH-
HHHHHHH HEHE# # Tomceat. Hibernate #HHHHH# IDBC s (JDBC connections) ## HHtHHH
SQL HHHHHHHE 1 HHHHE HHHHHHE, TR T TR R S i JDBC #iH-
i (JDBC connection pool), i #HH#H Hibernate # HHHHHHHHHEHHE HHHEHE #HiE R
THEHHHHHHRHHHH HHRHE R # Hibernate (C3PO, ProxXool). #H HtiHHHHE HHHEHHAL, HHHHHHEH
HHHHHAHAE pg73] dbe3. j ar (##H# PostgreSQL 7.3 # JDK 1.4) # global classpath. ##### ## #HHHiHHE #H-
SR SRR SRR SR TS, A SRR SeenHRRe SRR o JDBC
HHHHTHHE.

2. THEHHHHE tHE HHHHHRHH HHHEH A # global classpath # Tomcat, #iH #H HHHHHIH HHHERHE # H#HE-
THEHHHHHHEHH HIHHHHR HHEHHHHEH, R L0g4), cOmMONS-logging # #.#. i tHiHHHHH-
#H context classpath # HHHHHHHE WeD-HEHHHHHHHHE, #.41, HHHHHHHHH SRR # WEB- | NF/ | i b # #HHH#
THEHHHE, HHEHHHEHH # P Java- i (properties) # WEB- | NF/ ¢l asses. #H# HHEHHEHHHE HHiH i #H-
FHHHHHHH $HEHHHHEA # context classpath # HHHHHH# #HH# context classloader'#.

3. Hibernate s HiH JAR-HHHHHHE. HiHH hi ber nat e2. j ar HHHHIHE HHEHHE HHHHHHH # context
Classpath fHHHHE 1 TR R R, i s, Hibernate Sttt i -
HHHHHAHHTH TR, AT TR S 1 St Hibernate # #H#HHEHH 1 bl ;
HHHHHHE ST 1.1, « ST T T # Hibernate ». i HH-
HHHE TR TR # context classpath web-HHHEHHHHE.

HIHHHHHE 1.1, HHEAHHHHHEHHH TR R # Hiber nate

R R

domdj (HHHHHHHHH) Hibernate #H#HHHHHHHE dOMA] HiH HHHHHE HHHH#H XM - #
XM LR R,
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THHHHHHE HHHHH # TR Tomcat

HHHHHH
CGLIB (1)

Commons Collections, Commons
Logging (HHHHHHHHHE)

HHHHHHHH

Hibernate HHHHHHHHHHE HHHHHHE HHHHHTHHHTE TR fHHH -
T (R fH . AR (iR # Java
reflection).

HibDernate sHittiitiin SRR S L S i
H#HH#H#H Apache Jakarta Commons.

ODM G4 (HHHHHHHH)

EHCache (#tHHHH##H)

Logdj (HHHHHHHHAHHE)

Hibernate HAHHHHHTIHIHT HEHHRHTITT Tttt # ODMG
FHHHEHHH HHEHHHRA R (ODMG compliant persistence
manager interface). #HH HiHE Hit #H HHHHHH TR ODMG
AP, HHTHRE SR FHAHRG, THE 1 SRR SR i
HHHHHHE. # T TR R T R S
T, 1, T R SRR, IR i JAR-HHAE - A
BT,

Hibernate #fH HHHHHHHHHHT HHHHHHTH i st (cache
providers) #H it it #HiHHH (second-level cache). EHCache --
HHHE HHHHHHETE, TR $HE R, fHHE S R
HHHE TR HH T

Hibernate ##HH#HH#H# Commons Logging AP, #HHEHE, # HHHHE #HH-
HHHHE, T HETHHHHHHR | OQ4] HHHHHHHHE HHTHHHHTHE -
A, M Logd]  HEHHEE # context  classpath  (webapps/
qui ckstart/WEB- I NF/ 1i b), Common LogQing #HH HHHHHHHHHH
LOQa] # HHHHHHEHHHHHAHHH HHRE | 0g4) . proper ti es, HHHHEHHHHHHHE
# webapps/ qui ckst art/ VEB- | NF/ cl asses HHHHHHT HHHHE HHHEHTHE
L OQ4| #HtHtHt # HHHHHE T HiDernate. fHHH i, #HiH-
HHHHHHHE |0Q4) jar # R ##HH st el | og4j . properties #
context classpath, #HH#H i HEHHHHE HEHHHHE, HHE TR HHE R

HIHHHHATHT (2

HHHHHHHI H#HE HHHE | | b/ READVE. t xt ## #HHHHHHHAH# Hibernate. ##H##
T A (UP-tO-date) HHHHHT HHHEHHHAHHHHH A,
HHHHHHHIERAH # HIDernate. HHH HHHHEHHHHH HH HHHHHHH # -
HHHHHHHH HHHHHHHH.

HitHHHE HHHAAHH i A Hibernate # Tomcat ###H #HiHHAHHHHAE # #iHAE H#iHE#H (shared database
connection pool). #H## #HHHHH#HHE, #iH Tomcat #HiHHHHH#HHA #Hi# JIDBC #HHH#H#H# (pooled JDBC
CONNECtions) (HHHHHHHI HittHiHHHHH DBCP #i#H#), Hibernate #HHHHHHHHHH HitHIH HHHHHHHIH HHH #H-
HitHH INDI . Tomeat s (DiNdS) # HiH#HHHE # IND| |, #iH HHiHH HEHHHRH R -
HHHHH# (resource declaration) # HHHHHE HHHEHEHHHHHHHAE #HE# Tomcat, TOMCAT/ conf / server . xm .

<Cont ext pat h="/qui ckstart" docBase="quickstart">
<Resour ce nane="j dbc/ qui ckstart" scope="Shareabl e" type="j avax. sql . Dat aSource"/>
<Resour cePar ans nane="j dbc/ qui ckstart" >

<par anet er >

<nane>f act or y</ nane>
<val ue>or g. apache. commons. dbcp. Basi cDat aSour ceFact or y</ val ue>

</ par anet er >

<l -- DBCP database connection settings -->

<par anet er >
<nane>ur | </ nanme>

<val ue>j dbc: postgresql : / /1 ocal host/ qui ckstart </val ue>

</ par anet er >
<par anet er >

<nane>dri ver 0 assNane</ nanme><val ue>or g. post gresql . Dri ver </ val ue>

</ par anet er >
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<par anet er >
<nane>user nane</ nane>
<val ue>qui ckst art </ val ue>
</ par anet er >
<par anet er >
<name>passwor d</ name>
<val ue>secret </ val ue>
</ par anet er >

<l -- DBCP connection pooling options -->

<par anet er >
<nane>nmaxWai t </ nane>
<val ue>3000</ val ue>

</ par anet er >

<par anet er >
<nane>nax| dl e</ nane>
<val ue>100</ val ue>

</ par anet er >

<par anet er >
<nane>maxAct i ve</ name>
<val ue>10</ val ue>

</ par anet er >

</ Resour cePar ans>
</ Cont ext >

THEHHEHE, HHTHHTHHHTHHEHHHR T # FHHHH R, R qui ckst art , # HEHEHHH # R TOVCAT/
webapp/ qui ckst art . #HHH HHHHHHE # HEHHEHE $HE R (SErVIEtS), # HHEHHHEHE HFHHHE SRR
http:/ /1 ocal host: 8080/ qui ckstart (WHHHHHH HHHE HHHHHHHHE, HIFHHHHRHHHHTHHHRE # HEHHE web. xm ). #-
T H# THEHHHE HHEHHHRHE T TR TR 1 HHHE fHE R process() .

# HHHHH R Tomcat HaE DBCP i HHHHHHHH # HHHHHHHHHH#H #H JDBC
Connect i on ## #HHHE #HHE i INDI ##H# j ava: conp/ env/ j dbc/ qui ckst art . #HHHE HE HHHEHHHHEHET -
HHHEHE # HIHHHHHHRHE H HHHHHHHE T R, R R TOoMCat. #HHE #HE HHHHHHHH
HIHHHHHHHE # HHHHHE R R IDBC #HH# (JDBC driver exception messages), #iHHiH:-
HHHHE tHAHHE R i IDBC R 1 (R i % Hibernate, # i
"Tomcat & JDBC" ###HHHH # Web.

HETRTIRR fRER SRR HIDomale # sRaRiiatiinrts? st seRniRtny sharasses (hound) 9
INDI. #HHHHHHIEH HHHEHHHH HiDernate fH XM L-#HiHHE. HHHHHEH HEHHHEE TR, T Javer
R (DropertiCs), THAHFTRAHA, (7 I SRR R R (RHHARHAE tHAR e e
HIHHHHHHHIHH HHEAHHHE T XML, A TR S R, R XML -
HiHHE HHHHHE HHIHE HRAHE# # context classpath (VEB- | NF/ cl asses), ## #iH#H#HE hi ber nat e. cf g. xni :

<?xm version='"1.0" encodi ng="utf-8" ?>
<I DOCTYPE hi ber nat e-confi gurati on
PUBLI C "-// Hi ber nat e/ Hi ber nate Configurati on DTD// EN'
"http://hibernate. sourceforge. net/hi bernate-configuration-2.0.dtd">
<hi ber nat e- confi gurati on>
<sessi on-factory>
<property nane="connecti on. datasource">j ava: conp/ env/j dbc/ qui ckstart </ property>
<property nanme="show sql ">fal se</property>
<property nane="di al ect">net. sf. hi bernate. di al ect. Post greSQ.Di al ect </ property>

<l-- Mapping files -->
<mappi ng resource="Cat.hbm xm "/ >

</ sessi on-fact ory>

</ hi ber nat e- conf i gur ati on>
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L LR R SO SRR SR i b g SQU & st HHE Hibernate
HittHHHE R IDBC i (A INDI #i, # #HHHHHHHH TOMCat HIHHHHI Hit AT .
HittHHH (dial eCt) HHHHHHHI HHHHHHHHHIT HHTHHHHRHHHHHH HHHHHEHH, T T R T
HitHH R SQL "HHTFHHHHRH (HHTHHEHHHHEHH ). HiDernate tHH tHitH #H H #H-
FHHHHHE Hit HHHE H HHHHHHH T H T HHHE PR S TR T
H AT, TR .

Sessi onFact ory -- #iH HHHHIEHHHIT HHHHTHHE HFHHRH R (SIngle datastore). i HiHHHHH HFHHHHHHT
AT XM L - S SR, R i e, # Hm St -
HIHHHHIT HHHHEHHH (HHE T HHE TP HHHE ) Conf i gur at i on # Sessi onFact ory.

HHHHEE HHHHHHHREE HHHHHERE # hi ber nat e. cf g. xnl , HHHEHEEHAE Cat . hbm xml  #E #HE #HEHHE XM L -
HHEE T T (persistent Class) Cat . HHHHHHE HHHE HHETHHHHHE TR, HHHHTHHTHHTHH #H
Hibernate, #H HitHHHH HHHHHHHE HHHHHHE #H POJO #HHHE (POJO Class) # HHHHHHTE HHHHE HHHHHHE (HHHE # #H-
HHEHHHHTH T, fHHHHHE TR 1 T T, HHHHHH T st POJO i, # ittt
THEHHHHE HHHHHHHHR # R (mapping metadata) i s POJO .

HHHHHH
Hit THHHHHHHRAHE A " MapPINg” -- "HHHHHHHHHE HH HHHHE, HTTHHHER A T, R, $HHH-
HIHHHHHHHHHTE AL . 1 T T R S R R -
Hith HHHH HHHHH (POJO) # HtHHHHHHH (relational) #HHHHHE #, HHHHHHHE, HHHRHHHHEHHHHE -
HitH HHHHEHE 1 THEHHEHHE HH HHEHHE R, TR XM L-#E# (XML mapping file).
HHHHHHHE HEHHHHHE, TR HHEHHH HHHHRH TR Jova HEFHHHHEE # HHHH TR
HHHHIHHE.

1.2. #HiH##H# #HHHHHHHH##HE #HH## (persistent class)

HHHHHEHHHE 1 HIDEINGUE HHHHHHE HHHHHHE HHHHHHEHHIH HHHEH - ## Plain Old Java Objects (POJOS, #t#-
HHHE HHHHEE SRR Plain Ordinary Java Objects). POJO #itit it ## JavaBean #t HHHHHHHHH
(DTODEITIES), HHHHHHHHHH HHHHE QOUEr- # SOUEr-HHHHHE, HHITHHI HIHHHE T R T
HH S T

package net.sf. hi bernate. exanpl es. qui ckstart;
public class Cat {

private String id;
private String namne;
private char sex;
private float weight;

public Cat() {
}

public String getld() {
return id,

}

private void setld(String id) {
this.id =id;
}

public String getName() {
return nane;

}

public void setNanme(String nanme) {
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this. nane = nane;

}

public char getSex() ({
return sex;
}

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

public float getWight() {
return weight;
}

public void set\Wight(float weight) {
this.weight = weight;
}

Hibernate #Ht HHHHHHHE HIFHHHHHHTHTHTE HTHH-HH T i, i Java i # it
(HHHtHE H#HE String, char # Date) W (AR T fHEHRHHEE, SR e # Java
Collections Framework. ## #iHHH HHHHHHHHHAHR # R T e (values), HHHHHHHHT HHHH
(collections of values) ### HtHHHH#HHHE (aSSOCi aliONS) # HHHHHE HHHHAHHH (entities). HHHHHHHHHHE HHHHHHHH
(property) i d HHHHHEHHEH HHHHHHHHTHHE A (primary Key) T T, i -
HHHHTE T ST T T T T #HH#E Cat . Hibernate ###t ##
HHHHHHHHHIHHE ST ST T T ST, 15T, #H fH it i
THEHIHEHT 1 HHEHHRHETTT T S,

HHE Hit HHHHHH HEHHHHHHHHTT ST TR ST T TR T (persistent
Classes), T Hf HHHHH HTTHHHHTHH HHHHT T ST T T . #
HitHE #i, Hibernate # fHHHHHHTHITE HHHHTHE ST ST ST T fHHH- A HH-
HHHHHHT HHE THAHHE S, 1 TR T (e (reflection) # HHHHHHHH HHHHHHE #H
HHHHHE AR (runtime class enhancement), #EHHHHAHE #HHHHHE CGLIB. #iHHE HHHHEHE, HE HiH
HHHHHHH HHHHHHHHHHHH HE Hibernate # #H POJO #HitHHHE, H#H HHHHE TR T HHE T
HHHHHHHE HHHHE B

1.3. #H#HHHHIH HHHH

HHtHHE HHEHHHIIE Cat . nbm Xl | HIHHHHHHE HHHHHHITH TR 11 R T HHHHH
HHHHHHHHE T T S (Object/relational Mapping). HHHHHHHHE HEHIHHHE HHHHHH-
HHHHE HHEHEHHHHHE THEHHHE A (S HHHHHH HHE 1RO R A
HHHHE Y.

<?xm version="1.0"?>

<! DOCTYPE hi ber nat e- mappi ng
PUBLI C "-// Hi bernat e/ Hi ber nat e Mappi ng DTD/ / EN'
"http://hibernate. sourceforge. net/hi bernat e- mappi ng-2. 0. dtd">

<hi ber nat e- mappi ng>

<cl ass nane="net. sf. hi bernat e. exanpl es. qui ckstart. Cat" tabl e="CAT">

<I-- A 32 hex character is our surrogate key. It's automatically
generated by Hibernate with the UU D pattern. -->

<id name="id" type="string" unsaved-val ue="null" >
<col um nane="CAT_I D' sql -type="char(32)" not-null="true"/>
<generator class="uuid. hex"/>

</id>
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<l-- A cat has to have a name, but it shouldn' be too long. -->
<property nanme="nanme">
<col um nane="NAME" | ength="16" not-null="true"/>

</ property>

<property name="sex"/>

<property name="weight"/>
</ cl ass>

</ hi ber nat e- mappi ng>

TR PHHHHHHR (Persistent) M tHHHHHE tHEHHE SRR (T R (i, (R it
FHHHHHHHHHTH AT (entities); T HETHTHHE, THETHHHHTHHT T (components) #-
HHHHEHHE, HHHE HHHHE R HHHHE R cat A get 1 d() . equal s(cat B. get | d()) HHHHHHHTE HHHHEHTHE,
THEHHHE TR SRR SRR TR i i (database identity). Hibernate ##-
HHHHHHHTHIE H T SRR TR T ST T R
(HHHHHHHE tHEHAH (NatiVe) HHHHHHHHE, HHHHHHHHE fHH T database sequence, hiflo #HHHHHHH-
T T 1 TR T (T SRR (AR ). # -
HHHE HHHHHA, ] T UU| D-AEHHHT (PR T T AT T, -
THEE THAHEHTHTHH T, T T (R, (T (T ) .
HHHHHHTHE TR CAT | D HHHHHHHE CAT, #HHE HIHHHHHHEHHTH i HHTHHHHRHHTH T R

FHHT A SHEEHEE Cat HIHBEH R RSN (R R R nawe dHE (HEGHEEH 38 11
FHHHHHHHHHHHT HHHHHHE T HEHHT FHHE TR BT FHHHHHE. HHRHHH T R R
HLHE i (SQL DDLU St i) | S iy L I i S Hibernate # ihiih-
HIHHHHHHE A SChemaEXxport. #iH  HHHHHHHI THEHHHHRE TR R T
Hibernate ## HHHHHHHHE, Hith 1HE, #HH # HHHEHHH A TR CAT # HiHHE HHHHEHE HHHHEH HHE

HUHHH#HH | ittt | #eppHHHHHTT]
_________ dycobooooboooobooooboooodbooooooooo00
cat_id | character(32) | not null
nane | character varying(16) | not null
sex | character(1) |

wei ght | real |

I ndexes: cat_pkey primary key btree (cat_id)

HHHHETE T HHTHE ST T # i i, i i s 15, Toolset
Guide, FHifH SRR AR AHRR R (R # AR Henis SchemaExport.
HHHHEHE AT S T s SQL DDLU A, HHTHHHH HHHHTHHTH T, T
THHHHEHHHR 7 R (777) (custom column type CONStraints), HHHHHHMHIE HIHHHHHHHHHE HHHHHHHHHHHH
(unique constraints) # HHHHHHHHHE HHHEHHE.

1.4. #HHABHHA # HRHHAHR

HiHHHHE 1 HTHHH R HiDernate Sessi on. Sessi on -- #H HHHHHHIHH THHFHHHHRHE HHHEHHHE
HitHHIEAH (persistence manager), # HIHHHHHHHHHT HH HTHHHEHHRH # HHHE T R
HER HITHRRR BEREET Cat. B FHHRRT i RS ST SEOREEREE FHSPT Session
Sessi onFact ory, Sessi on # Hibernate #HHHHH HHHHHEHH-#HEH#H#H (unit-of -work):

Sessi onFactory sessionFactory =
new Configuration().configure().buil dSessionFactory();
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HHHHE HHHHHHAHE Sessi onFact or y HHHEHHEHHHHEHHE HHE HHEHE HHHEE HHEHHTE H T SRR THEHAH S
HHHHHHHHHHHHHAH XM L-### (hi ber nat e. of g. xml ). # #HHHE #HEE HHE HHHEHHE HHRAE#E Sessi onFact ory,
HHE T (R R R (# T PR R ) T i #
Confi guration. #.#. Sessi onFact ory HHHHHHHH HHHHHHHHHHH (ImmUtable), SRR R -
HHHE HHHEHHR # P SRR HHEE Confi gur ati on HHHHHE HHHHHAE i HHEHAHEHE HHHRH
Sessi onFact ory. H#HH Hi HHHHHHHEE HHHHHHHHRE Sessi onFact ory # HHHHHE HHHHEEHE HiE HHHHE HERHHHHE #
THEHHHE THE HHE HHHHE ST

HHHHHE TR Sessi onFact ory HHHHHHEHE T HHHHE HHHE, HHHHHHTH TR TR, # -
HHHHHHHAHHHE |0ad-on-startup A (Java ServIet). HiH HHHHH HFHHHHRE $HEE 1 HE R SRR
# TR T SR ST, T ST T TR S TR .
THEHE HHTHHE THE HHEHHE P ST T R Sessi onFact ory, HHHE HHEHEHHIHE HHHHHE {HHH
SINQ| 6LON. HEHHHHT HEHHHHHHRHHHHTRH TR, ST S R AT # (R (e
# Sessi onFact ory.

FHHHHHHH T R H bernat eUti |

i mport net.sf.hibernate.*;
i mport net.sf.hibernate.cfg.*;

public class Hi bernateUtil ({
private static final SessionFactory sessionFactory;

static {

try {
/Il Create the SessionFactory

sessi onFactory = new Configuration().configure().buil dSessionFactory();
} catch (Hi bernateException ex) ({

throw new Runti neException("Configuration problem " + ex.getMessage(), ex);
}

}

public static final ThreadLocal session = new ThreadLocal ();

public static Session currentSession() throws Hi bernateException {
Session s = (Session) session.get();
/1l Open a new Session, if this Thread has none yet
if (s == null) {
s = sessionFactory. openSessi on();
session. set(s);

}

return s;

}

public static void closeSession() throws Hi bernateException {
Session s = (Session) session.get();
session.set(null);
if (s !=null)
s.cl ose();

HHHHEHE HHHHHE T HHHHEH TR # Sessi onFact ory, HHHHHHHEHE HHTHEHHHEHE HTtH fHHHTH, #H T
HHHHH Thr eadLocal HHHHE, HHH tHHHHHHHE Sessi on HHHHHHHET HHHHHHHHHHE HHHHHE. HHETHHE HHHE HHHE T
HHHHHHHTHEHHE T T T, ST, T ST Javac ittt
thread-local #HHHHHHETHE.

Sessi onFact ory HHHHEHHHE HHHHEH-HHHAHEAHHE HHHHE (threadsafe Class), I HHHEHHE T
ALy Ll £ G AR ) L B i IR (BRI Sess on). AHEHEHEHE
HIHHHHE Sessi on, Hit HHHHHHHE HHHHF- TR (NON-threadsafe), # HHHHHHHHHHE HHHHHHHI HHHH-1H-
#itH# (Single unit-Of -Work) # #HHHHE HHHE. HHHEH T TR 7 Sessi onFact ory # ##-
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FHHHHHHH T HHE HHHH SRR

Session session = Hi bernateUtil.currentSession();
Transacti on tx= sessi on. begi nTransacti on();

Cat princess = new Cat();
princess. set Name("Princess");
princess.setSex('F');
princess. set Wi ght (7. 4f);

sessi on. save(princess);
tx.commt();

H bernateltil.cl oseSession();

O G SRR SRR SR TR, A SRR SRR R -
i (BT TS T HHE T 1 AT HHTHTHTHT HHHTHHHHHTTT i .
AR Hibernates Transact i on AP i THHRRFIHEHRAT 15 HH e R -
HHEHHE, H #HHHH T DB C HHHHHHHHE. T T T (HH 1 T ¢ -
HHHE HHHHHHHH R S (container-managed transactions, JTA) #iH HHHHHE-HHHHE HHHHHHHHHE. HH-
HHHHHHHE HHHHHEHHE THHHEHHE, HHE R R THE R R R

HHHHHE HHHHEHEHE SR, i #H R R H o bernateUti | . current Session(); HHHHHHH HiH
THEHHHT T, T T P ST T T T PR T (. 1
TR T ST SRR (A (R 1 (R R -t (unit-of-work), ##-
Hit # HHEHE A, HHHE # R (serviet filter), ## #H i i #H HTTP s (HTTP
YESPONSE). HEHHHHHHT HHHHHHHHE FHEHHHE 1 TR R T S R HT TP i, --
HHHE T s POJO HHHHHEHE #.4. tHH HHHHHHHHHT s (HTML), #HH
HHH i, Hibernate f HHHHHTHTHE ST ST 1 S 1 -
HHE TR H HiH,

HIDENOLE HHHH HIHHHHEE HHHHHE HHHE R T T HHHH S T I ——
R Hibernate Query Language (HQL). HQL -- #H HHHEH # HIHEHHNE # HHHHEE -
HHHHHHEHHHEHE 1, HHEHHA S SQL.

Transaction tx = session. begi nTransaction();

Query query = session.createQuery("select ¢ fromCat as ¢ where c.sex = :sex");
query. set Character("sex", '"F');
for (lterator it = query.iterate(); it.hasNext();) {
Cat cat = (Cat) it.next();
out.println("Female Cat: " + cat.getName() );
}

tx.commt();

Hibernate #HH HHHHHHHHHE - HHHHHTHHHTHR query Dy criteria AP (BT tHHHHE #H
THEHHHHE), #HEHHHE AP R TR SR T . # # st Hibernate
HHHHHHHHHE TR Prepar edSt at ement  # #HHHHHAHE A (parameter binding) ### ###H# SQL-
THEHHHHTE 1 HHHHE HHHHHHE, # T (HEHTRHHE, 1 T SRR s SQU i -
HHHHHHE HHE HHHHHHE HH Hibernate Sessi on, ##H#HHE IDBC Connect i on

1.5, HHHEHEHIRI

H# HHHHE HHHHHHIHE HHHEHHE TP, T HHHE R R HiDernate. #HHHHHHHHE, HiH-
A HEHRAH, T H TR SRR T R 7 TRAHRHRT Hi TR R R
HIHHHHE HHHHHEHE HHEHHHE T HHEHHHH R R S Hibernate # HHHHHHHHEHHHH HHHHHE.
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HiHHHHAE, #HHH HiDernate, #H HitH HitHHHHE # HHAH#H (data access |ayer), #iHHHH HHHIFHHHAHHT # i -
HitHHE.  HHHHHE AR TR SRR TR HHERAHRR #HHEREH (persistence
MeChani SM). HHHHHHHH HiH HHE THEHHIHH HHHEHT R
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HitHHH 2. HHAHHHIHTHH

2.1. HHHHH

AL gy (L G ey G e S it Hibernate:

Application

Persistent Objects

HIBERNATE

st i

Database

L A HE S, i HIDENIOLE HEHEHHHE T HHHHE (DataDAsE) # HHHHHHHHHHHHHHI
(hiberanate.properties, XML Mapping) #ittt HHHHHHHHHIHE HIEHHHHE, TR T T
(Pesistent Objects), #HHHH HHHHHHHE HHTHHHHHHHT R (Application).

Hith H HIHHAHHHE TR S SR TR AR R T (runtime
architecture). #.#. Hibernate #HHH HitHHH HHHHHHHHIH H# HIHHHHHHTHE T R R
IR HATHRAHT, H AR T SR R, R HAHRAR R
HIHHHHIHHH TR HiDernate #H tHtHHHHEH DB C-HHHHIHHHE 1 HitH THEHHHHHHEH HHH-
PR SR SR SRS (IR SRR Hibernate AP

Transient Objects Application

Persistent
Objects

SessionFactory Session JDBC JNDI | JTA

Database
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HLHHELHE G e i i (MTUll cream ™) e (I (i iy JDBCIITA AP #
HittHE HHHHHHEAH HiDernate tHHHHE HHHHHHHIH HHH HHHE R

Transient Objects App”CGtiOﬂ

Persistent
Objects

SessionFactory

Session | Transaction

TransactionFactory ConnectionProvider

JNDI JDBC JTA

Database

FHHE HHHHHHHH HERHHHHRHRT S R TR

SessionFactory (net . sf . hi ber nat e. Sessi onFact ory)
HHHHHHHHHRHR R, T (threadsafe, immutable) #HE SRR A T -
HHHE A MR AR S TR AT R Session (Hibernate  #HHHHE).
Sessi onFact ory HHHHHHHE #HHHHHHER H#HHE Connect i onProvi der. Sessi onFact ory T HHHHEHHHHHHT
THHHHHHHHHE HHHE HHH HHHHTH, T ST TR TR, #HH i -
Hit HHH HEHHHAE #HEAAH (Second-level cache) ## # #HH VM (VM -level cache). #HHHE Hitt HitHH
THHHHHHHE HHEHHE PR T THE P T i T T (process-level) i # it -
THEHHHHH SRR # T (cluster-level).

Session (net . sf. hi ber nat e. Sessi on)
THEHHHHHHEHTHE, TR ST, ST TR ST TR R
HHHHHHHHHIHH AT, s i JDBC-HttHiHHHH,. i i (T
Transact i on. HHHIHHHHE HHHRAHHHREHH R s (Tirst-level cache) # #HHHEHHHHEHTE HHHH-
HHHE, HHHHEHHHHHEE HHH TR R TR HHEE ST R R HH -
L.

Persistent Objects and Collections
HHEHEHHHHIH T A 1 SR, AT, AT ST TR -
HHHE HHHTHHHE H HHTHTHE AL, T T i et JavaBean/POJO L, HHHt tH HiHHHH-
HHHHIHHE HHTHTHEHHHHRA, T, #HH T T 1 T T (Sessi on). i i #H #HH-
THIE HTHHHHE, T T T st (detached) # HHHHEHRHE THEE ST
Hit HHHHH AR (layer) HHHEHHHIH, HHTHHHTHH HHHHTHTHTHTHHTHHTHTHTHH AT i
(datatransfer objects) ## HHHHHHE HHHHHHHHHHHHHE # # #HEHE.
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Transient Objects and Collections
HHHHHEHHE HHHHHEHE 1 THEHHEHHE, TR R (erSi Stent) HHEHHHEL, HHHEHHE # T -
HHHHE $H AT 1 T (Sessi on). W HHAHHE HHEHE T HHHTHHTHTHTHHTHTHHTTHH st
T THERRTS SRR (R 5 AR o AR (DersiStent) SRR AR S e R
THEHHHHHHHHHH R st (TODO # #H777).

Transaction (net . sf. hi ber nat e. Transact i on)
THEHHHHHHEE, HHHHEHHHRH R, SRR SR, R R
HHHHIHEH AT ST TR i (atomic unit of work). #HHEHHHAH ST
it JDBC, JTA it CORBA HHHHHTHHHL. 1 HTHHHHIT ST HH HHHHEH (Sessi on) #HHH
HHHHHHH HHHHHHE .

ConnectionProvider (net . sf . hi ber nat e. connect i on. Connect i onPr ovi der )
HHHHHHHHHE HHHHHHHE, HHHHHTHHT T i D B C- . HHHHHHHHHHHH -
Tt Hit HHHHHTHHHE TR Dat asour ce ##H# Dri ver Manager . i HHHHHHHHEH HHHH#HE Hibernate, ##
FHEHIHHHHE T R, T T R (R R SR,

TransactionFactory (net . sf . hi ber nat e. Tr ansact i onFact ory)
HHHHHHHT FHEHHEHHH, FHHHHEHHE T THEE TR #HHHH Tr ansact | on. # fHHHHEHH
HHHHH Hibernate, i HEHHEHEHH {HH HEHHTHTT, 1 fHHTH i i T -
HHE,

# HHHHTHHHHEHHE HHHH " ST T, T 1 T sttt APl Hibernate:
Transact i on/Transact i onFact ory, Connect i onProvi der APl # #HHHHHHHIHHHHEH # JTA #H IDBC #iHHH-
Hitt,

2.2. HitHH#HHAHA # IMX

IMX -~ #iHt J2EE-HHHHHHHHE Hit HHHAHHHHI Java AR, HiDernate #HiHHH HittH HHHHHEHHHH #H-
HHHHHHAH AR IMX M Bean, ## #.1#. HHHHHHHHHT HHHHHHHE HTFHHRHH HHE R
IMX, ## # Hibernate tHHHHHHHIHHHE HHHHHHHHH T T .

HIHHHHHHHHE, TR H WED-HHHHHTE Hit HEHHE THEHHHHHE HEHHHHE # A R Hibernate
HHHE HIHHHHE #HHE IV X - A IBOSS.

2.3. #iH#HH#H JCA

Hibernate #HHH HiHHH HHH HHHHTHAHHAHRA T R i JCA - (JCA connector). -
Hith, HHHHHHHHHHE # WED-HHTHHE THE THIHH HHHHHAHHHE SR,
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HHHH 3. HAE#HHH#IHH## SessionFactory

Hitt HHH# Hibernate HHHHHHHTHE HHE HTHHHHTHHTTHE P T, T T -
HHHTHHHEHA A HE B, # THEHE, ST T T T Y T, #
Hibernate HHHHHHHTHHHHEHEIE # HHTHHHTH HHHHTTHTHHHTHHH #HH#HH# hi ber nat e. properti es, AHHHHHHTHHEHHTH
HRHPHIRHRHE T, T, T SRR T SRR T T 1 R 31 # classpath.

3. 1. HHHHHHHHHHHHT TR

THHHHEHHH R net . sf. hi bernat e. cf g. Confi gurati on HHHHHHHHHHHH HHHE HHEHEE T -
THHHHHT HHEHHE Java HHHHHTHEHHE 1 HTHHTHTHE THTH ST, ST Conf i gur at i on #HEHHH-
THHHHHE HiH SRR SRS (Immutable) Sessi onFact ory. HHHHHHHHRHHHIHRHHHHE SR
it HHHHHHRE XM L - (XML mapping files).

FHHHHHHH HHEHHRE Conf i qur at | on HHHHHE HHHHHHHE THTHHE HHTHHHE TR, T TR
HIHHHHHHHE HHHHHRE 1 R R, R # T R XM L - (4

classpath):
Configuration cfg = new Configuration()

.addFile("Item hbm xm ")
.addFi | e("Bi d. hbm xm ") ;

HHHHHHHHHE T SRR (MapPINg Tile), HHHHHHII get Resour ceAsStrean() - HEHHHE (HHHHH it
HHHHHY) 1

Configuration cfg = new Configuration()
.addd ass(org. hi bernate. auction.|tem cl ass)
.addC ass(org. hi bernate. aucti on. Bi d. cl ass);

# i e Hibernate i # Classpath s (HEHHEHHHEH T, s
or g/ hi bernat e/ aut ci on/ | tem hbm xm # / or g/ hi ber nat e/ aut ci on/ Bi d. hbm xml . HHHHHE HHHHHEE HHEBHHHH
HHHHHT HHHHTHE TR fHHHH HHHHHHE.

FHHATH A Conf | gur at | on FHHHHT SRR HHRHHE PR AR, TR,

Properties props = new Properties();

Configuration cfg = new Configuration()
. addC ass(org. hi bernate. auction.|tem cl ass)
. addd ass(org. hi bernate. aucti on. Bi d. cl ass)
. set Properties(props);

HIHHHHHHHE HHEFHHAE Conf i gur at | on HHHHHHHE T HHHHHE THIFHHAH AR (configuration-time): #H#H#HE-
HIHH 11 HIRH TR H TR T TR TR SRR R Sessi onFact ory.

3.2. #H#H#HH# SessionFactory

HitHHH THFHHHHEHE I Conf i gur at | on HHEHHHHHHE (Darse) i HHEHHHHHIEHHHTHTHIEHHHHI, HHHHHHHH HHH-
HitHH A (Tactory) #HHE HIHHHHEHHHH HHEHHFE Sessi on. 1HHE HIHHHHEE HIHHHHE HHHE HHEHHEHHEH
(Shared) AHi fb il S S L

Sessi onFactory sessions = cfg. buil dSessi onFactory();
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HL S A Hibernate sl SR AL O L L ) i S iy
Sessi onFact ory, HH# HHHHHE HHHRHHE, 1A HHE R SRR S R TR TR

3.3. IDBC #####HHHHAH, HABHHHABHHHAR T HARHHHARHHAH

HHHHHE Sessi onFact ory HHHHE HEFHHHHHH HIFHHHH-H# HEEH Sessi on ## JIDBC HHHHHHHHH, HFHHHHHH-
HIHHE HHHHHHHHHAHE. T T THEHE HHHHRHIR TR R JDBC HHHHHHHHHE HiHHT
HHHHH

j ava. sql . Connecti on conn = dat asource. get Connection();
Sessi on session = sessi ons. openSessi on(conn);

/'l do sonme data access work

HHHHHE HiE HIFHHHH T HFHHHRHHA TR AR Sessi on #H# #HHHE JIDBC HHHHHHHHHE, HHHH-
HEHH T HAHRAH R

3.4. JDBC ####HH#H#H#HE, #i#HHHHAHHHHA###H HiDernate

H PR HRHHHRA (SR trpats JD B C-Hrt, st Sessi onFact ory. #H##
HHHHHHHHEHHH  HHHAHHH Sessi onFactory, #H#H HHHHHA HHHE R iR JDBC-#H-
FHHHHHHHE, HEHHHT HiE R ST

1. HHHHHHEH R fHHRAE | ava. uti | . Propert i es #HHE#HHE Confi gurati on. set Properties().
2. R HHHHHHHHH AR N ber nat e. proper ti es # A HHEHHHH classpath.

3. HHHHHHHEHHE i TR R TR | ava - Dpropert y=val ue.

4, HiHHHHHEHH XM L - <pr oper t y> # #H#HE hi ber nat e. of g. xml  (HHHHHHHHHE HEH).

FHHHHHR HHHHE TR, HERRART S (AR Sessi on HiHE Hi HRHH#H HH

Sessi on session = sessions.openSession(); // open a new Session
/1 do sone data access work, a JDBC connection will be used on demand

HHHE HHHHE # A HiDernate #HHHE # HiHHH#E net . st . hi ber nat e. cf g. Envi r onnent . ## ##-
THI HIHHHHTHE T ST T R JD B C tHHHHHHH.

Hibernate  #i#it  (# HHEEEAHE # 0 i) (HHEHEHEEH, HHHEHEEEE R
java. sql . Driver Nanager , #HHH H HHEHHHHHHRHHHE ST R

#HHHH 3.1, Hiber nate JDBC-citH (Properties)

HHHE AR HHHHHHRHT

hi ber nat e. connection. dri ver _cl ass it D BC-HHHHHHH

hi ber nat e. connecti on. ur| JDBC URL

hi ber nat e. connect i on. user nane THH HHHHHHHHETHT HHHHE

hi ber nat e. connect i on. passwor d HHHHEHTE HHHEHHHHHHRTE HHTHE T

hi ber nat e. connect i on. pool _si ze HHAHERHH AR, AT TR #
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TR T T TR (connection pooling algorithm) # Hibernate s
HIHHHHE, HHE HHEHHHRHHE HHHRHE TR HHHE R R R R Hibernate ## #-
TR TR # 1 H HHHTTHHTHHHH #HH HHH # i i, # i i -
FHFHTRRE TR SRR R R TR SR (R SR -
HHHHHHHHHHHTHT 1 R, #1. HHHHTHHE HHHHAE hi ber nat e. connect i on. pool _si ze HHHHHHEHIHH-
T SRR T SRR,

#3PO -- IDBC # HHHHHHHAT # HIHHHHEHHE HHHEHHAE HHFA#H (Open source connection pool), #HHHHHHHE-
HHHHHHE #HHHEH # Hibernate # #HHHEH || b, Hibernate i fHHHTHHHHTHHE T ST -
HHHHHE C3P0Connect | onPr ovi der HHH #HHHE, HHHHE HiF HHHHHHHEHRE tHHTHHRAAE i ber nat e. ¢3p0. * . HHHHHHE HiHHH-
P IR R et Apache DBCP # Proxool. #HE #Hifr  #HE SR
DBCPConnect i onProvi der , ## HiHHHHE HHEHHHEHHH T DBCP #HHH #HHHHHEHHH hi ber nat e. dbcp. *.
THHHHHHHHH T R ID B C- it (prepared statement caching) it (HHHEHHE HHERHHHRE-
) HiHHE TR SRR #HERHH#EE i ber nat e. dbep. ps. * (DBCP statement cache properties). ###
HIHHHHHHHHHE HIHHE HHRHHHE, TR SRR TR #H# Apache commons-pool . ### ##-
HHEHHHEHHHEE ProX0O| , #H HHHHHHE HHHHHHHHHH HHHHEHHHE hi ber nat e. pr oxool . *.

HiH HIHHHH HHAHHAA A C3PO:

hi ber nat e. connecti on. dri ver_cl ass = org. postgresql.Driver

hi ber nat e. connection.url = jdbc: postgresql://Iocal host/nydat abase
hi ber nat e. connecti on. user nane = nmyuser

hi ber nat e. connecti on. passwor d secret

hi ber nat e. ¢3p0. m nPool Si ze=5

hi ber nat e. ¢3p0. maxPool Si ze=20

hi ber nat e. ¢3p0. ti meout =1800

hi ber nat e. c3p0. max_st at enent =50

hi bernat e. di al ect = net. sf. hi bernate. di al ect. Post greSQLDi al ect

HHHE T T S SR, Hibernate st fHTHHHHTE HHHTHHTHHH HE -
A # INDI | avax. sql . Dat asour ce. FHHHHHHHHHHHTE HHHHHHHHE HHHHHHE

HHHHHHHE 3.2, HHEHHHHA R i Hiber nate (Hiber nate Datasour ce Properties)

HHHE HHHHHHH R

hi ber nat e. connect i on. dat asource IND | - HitHHHHEHE fHHHHH

hi bernate. j ndi . url URL, HHHHHH T it JIND | -#HHHHHHHHHT
()

hi bernate. j ndi.cl ass JIND | -#HH#H I nitial Cont ext Factory
(HHHHHHHHH)

hi ber nat e. connect i on. user nane FHHHHHHHHHTE T T ()

hi ber nat e. connect i on. passwor d TR ST T S ()

Hitt HHHHIHE HHHHRHHHHE R SR R INDI (INDI datasource) #HiHHHE
AR

hi ber nat e. connecti on. dat asource = java:/conp/env/jdbc/ MyDB
hi bernate. transacti on.factory_class =\
net. sf. hi bernate.transacti on. JTATransacti onFactory
hi ber nat e. transacti on. manager _| ookup_cl ass =\
net. sf. hi bernate.transacti on. JBossTransacti onManager Lookup
hi bernate. di al ect =\
net . sf. hi bernate. di al ect. Post greSQLDi al ect
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JD B C-HHHHHHHHHE HEFRHHAA B IND| -HAHAHTHE HHHAHE, T TR I § -
HHHHHHHE HHHHHHHRHE R (contai ner-managed transacti ONS) AHHHEH HHHHHHHHHE.

HHHHHHHHHHHHE HHHHHHHH JDBC-HtHHHHHHHH  HHHH HHHHE HHHHH HHHHHE HHHHHHHHHHE
"hi ber nat e. connnecti on" # T HHEHHHHHE. HHHHHE, # R R char Set | #HHHHHPHEE HHHHEHE-
HHHE HHHHHHHEE hi ber nat e. connnect i on. char Set .

FHE T TR T ST, ST et (plugin) s JD B C-HtHHHHHH,
HHHHHHHHE HEHHHHHE net . sf . hi ber nat e. connect i on. Connect i onProvi der . HHHHHHHHHHE HHHHHHHE #HHHiH-
HHHHHE net . sf. hi bernat e. connecti on. Connecti onPr ovi der HHHHE HHHHHE HtHHHHHHE

hi ber nat e. connecti on. provi der _cl ass.

3.5. HHHHAHHAHHBHAHH HHAHHBHHBHAHH T R

HHHHHEHHHE THEHHEH HHHEHHRHE TR SR, SR R R Hibernate ## #iHHH
HIHHHHHEHHE (TUNTIME). HHH THHHHIHHHHHHIE 1 HHHI HHHEHHH TR AR,

HHEHHHHH HHHHHHHRHT FHTHH THEHHE T TR HHEHHEH R ) ava - Dprooper t y=val ue ##H# #HHH-
HHHHHHE # hi ber nat e. properti es, #H #i # HHHHEHAHHHH HHHHH Prooper t | es A # Conf i gur at i on.

3.3, Hiber nate Configuration Properties

HHH HHHHHHHHE HHHHHHHHHH

hi ber nat e. di al ect HHE #HHHHHE Hibernate Di al ect -- HHHHHHHHHHE #HHHE-
HHHHHHHHE  THHHHHHHHEH R AP
HHHHHE.

HHHHHHHE f ul | . cl assnane. of . Di al ect

hi ber nat e. def aul t _schema # R SQL HHHHHEHHHHH HHH
T HHHHHHHAHE.

HHHHHHAHE SCHEMA_NAMVE

hi ber nat e. sessi on_fact ory_nane HHHHHHHHE #HHFHAE Sessi onFact ory, HHHHHE HHEHHE-
HHEHHHTT HHHHHHTT H T i # INDI T -
T, HHHE T T ST

HHHHHAHAE | ndi [ conposi t e/ name

hi ber nate. use_outer_join HHEHHH HHHHHHHEE TR SR 3 -
HHH HHHHHH A (outer join fetching). ##-
HHHE HHHHEHH R 3 R
(deprecated), #HHHHHHHHH# max_f et ch_dept h.

i true | fal se

hi ber nat e. max_f et ch_dept h THHHEHHHHHHE T T
HHHHHHHT HHHHHE # TR SR -
A M IHEEHHERETHEA SRR
(one-to-one, Many-to-ONe). 0 HHHHHHHH HHHHHH
HHEHIHE HHE AR TR T
AR (H R ). Set a
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HHHH

hi bernat e. j dbc. fetch_si ze

hi ber nat e. j dbc. bat ch_si ze

hi bernat e. j dbc. use_scrol | abl e_resul t set

hi bernat e. j dbc. use_streans_for_binary

hi ber nat e. j dbc. use_get _gener at ed_keys

HHHHHHH

maximum "depth" for the outer join fetch tree for
single-ended associations (one-to-one, many-to-one).
A o disables default outer join fetching.

FHHHHHHHT HHHHHHHHHHH HRHR RO # 3

THEHHHEHH T st JDBC fetch size
(#HHHE St at enent . set Fet chSi ze() ).

THE THEH T THERET A Hibernate #s-
it JDBC2 M TR
(JDBC2 batch updates).

THHHHHHHT HHHHHHHHHHE R S # 30

HiHHE HHHHHHHHAA# HiDernate #HHHHH## JDBC2
scrollable resultsets. #H HiHHHHHE HHHHHHHHE HHHE
# TR, BT T -
i ID B C-HHHHHHHHHHE, H#HHH#H Hibernate ##-
FHHHHHHHE  HIHHHHHAT A (connection
metadata).

HitHHHA# true | al se

HHHHHHHAARAE BHHARE R SRR R
B TR ey #H#E JDBC.
HHHE THHAFAHET BRHARARARH AR (system-level

property).
i true | fal se

HHHHHHHEHE HHHHHHHHHEHHE JDBC3 HHHHHE
Pr epar edSt at emrent . get Gener at edKeys() #HHHH #HHL,
HHTHETE HHHHETHHHE HHHHHE T T
(natively generated keys) #HHHHE HHHHHHHEHHHH
A (SQL insert). #HHH IDBC3+ i #
JREL.A+. fHEHHHHHHHHE HHHHHHE . # fdse,
HHHE HHHE T HTHHE TR T
HHTHHHHEHHHHEHHE TR Hibernate. ##
A Hibernate fHHHHHHE HEHHHHTHTE HHE-
HHEHHHHTT T T ST fHHHH-
HHHHHE.

HHHHHHHE true| fal se

hi bernate. cglib.use_reflection_optin zer

hi ber nat e. j ndi . <pr opert yName>

HiHHHHIEAH R CGLIB i HiH-
A runtime reflection (B HHHHEHEHHH
HittHiHt CGLIB). #tHHHHHHH reflection #HHHH #HHH
HIHHHHHE HiHE T HHHHH

i true | fal se

HEHHERHE R propertyNane # INDI
Initial ContextFactory.
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HHHH

hi ber nat e. connection. i sol ati on

hi ber nat e. connecti on. <propertyNanme>

HHHHHHH

THEHHHHTHHRE . s JDBC-
i (JDBC transaction isolation level). ##-
HHHHRHHE HHE TR H ] ava. sql . Connect i on
T HHHHHHHH TR ST,
THEHHHHT, HHHE I T T T
T HHHHHHE TR,

R L, 2, 4, 8

A JDBC-HHAHAH# propertyName #HiHHHH
Dri ver Manager . get Connecti on() .

hi ber nat e. connecti on. provi der _cl ass

hi ber nat e. cache. provi der _cl ass

hi ber nat e. cache. use_mi ni nal _puts

hi ber nat e. cache. use_query_cache

hi ber nat e. cache. regi on_prefi x

HHH HHHHEHE T T -
Ht, HHHHHHHHHH HHHHHHHHH
Connecti onProvi der.

HHEHHEHHHE ¢l assname. of . Connect i onPr ovi der
HHHE HEHHH HHHHHHHHHERRR - TR, #HHH-
HHHHHHHHHE HHHHHHHHE CachePr ovi der .

HHHHHHHE ¢l assnane. of . CacheProvi der

FHHAHHHHHHAH A . T
(second-level cache), HHHHHHHHHHH HHHHHHHHE HHH-
HHE, HHHHH HHHHE T T (T
TR AT ).

HHHHHRAHHE tr ue| T al se

HIHHHHHHHE HHHAHHHHAHHE HH R (Query
cache). Ht HHHHHHE Hit HIHHHHHH, HHHHHEHHR T
FHHHE FHTRHHE TR AR HAHAR .

HEHHHHHE true| f al se

FHHHHHHH T (i e i
R i (A prefix to use for second-level
cache region names).

HHHHEBHHE pref i x

hi bernat e. transacti on.factory_cl ass

jta. UserTransaction

hi ber nat e. t ransact i on. manager _| ookup_cl ass

HEE HEHHH R Transact i onFact ory,
HHH A # Hibernate Transacti on API
(HH HHHHHHHEAHE JDBCTr ansact | onFact ory).

HHHHHAHHE | assname. of . Transact i onFact ory

INDI-#H, HHHHHHHHHTH R T
JTATransacti onFactory  ###  #HEHHHHEH  JTA
User Transact i on ## HHHHHHH tHEHHHRHHH.

HHHHHHAAE | ndi [ conposi t e/ name

ittt HHHHHE R HHE
Transact i onManager Lookup, HHHHHHHHH HHHHE #
JTA-HHHHHHHEHE R i s VM
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HHHH

HHHHHHH

(JVM-level cache = second-level cache)

HHHHHHHH

cl assnane. of . Transact i onManager Lookup

hi ber nat e. query. substitutions

hi ber nat e. show_sql

hi ber nat e. hbnRddl . aut o

3.5.1. #H#H#AH SQL

HHHHHHHHHH TR 1 R Hibernate #4-
R 1 SOt (FHHHHHHHE, T
FEEF SRR, f S S
(function or literal names)). HHHHHHHTHHHEHHHHH
HHHHHE (tokens) ## #itHHHH Hibernate # #HHHHH
SQL (HHHHHHHE HIHHHHTH HHHE {HEHE HHHE T
FHHTE R TRATHHREE) .

HHHHH hqgl Literal =SQL_LI TERAL,
hgl Funct i on=SQLFUNC

HHFHHHHHHHE i SQL -HHHHHHHAT HiE TR,

HiHHHH#H true | fal se

HHEHHHHHHHHH #HHHHHHH R DD L -#HHH # -
T HHHHEHE, HHHEE HER SessionFactory. #
HHHHEHHHHHHRE R cr eat e- dr op, HHEHHE -
T HHHHEHE T #HEHHHH, #H#E#E Sessi onFact ory
HHHHHE T T (1 ).

A updat e | creat e | creat e-drop

T HHHHHHE HHHEHE HHHHEHHHH TR hi ber nat e. di al ect # HHHE HHHEHHE, HHEHAH HHRHHHEE #HH-
HHHHHHE net . st . hi bernat e. di al ect. Di al ect #HH HHHHHHHHE HHHE HHHHTE HHHHHHE. T #HH #H HHHHTHHE -
T FHTHHE A, G HE R T T T (R
native ##H# sequence, # i HHHHEHHHHHE HEHHEHHEHHHEH HHR#E#H (pessimistic |ocking), #HHHI Hi-
HHHEHHE HHHHHE Session. | ock() ##H Query. set LockNbde() . HHHHEHE, HHHHE HH HHHHHHHE HHHHHHRHTHE HiH-
HitHt, Hibernate HHHt HHHHITHHHHIHE HHHTHHHTH HHHHHHHHE T, T i,
HHET 1 THHHHEHHHET THHHTRHHE HE

HiHHHHHE 3.4. #HFHHHA# SQL | #HitHHHHAH#HH##H# Hiber nate (hi ber nat e. di al ect )

T HHHHHTHT

DB2 net. sf. hi ber nat e. di al ect. DB2Di al ect

MySQL net . sf. hi bernate. di al ect. MySQLDi al ect

SAPDB net. sf. hi ber nat e. di al ect . SAPDBDI al ect

Oracle (HHHHH HitHHH) net . sf. hi bernate. di al ect. Oracl eDi al ect

Oracle9 net . sf. hi ber nat e. di al ect. Oracl e9Di al ect

Sybase net . sf. hi ber nat e. di al ect . SybasebDi al ect
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FHHHHHHHHH HHHH HHHHHHHE

Sybase Anywhere net . sf. hi bernat e. di al ect . SybaseAnywher eDi al ect
Progress net . sf. hi ber nat e. di al ect . ProgressbDi al ect
Mckoi SQL net. sf. hi bernate. di al ect. Mckoi Di al ect
Interbase net . sf. hi bernat e. di al ect . | nt er baseDi al ect
Pointbase net. sf. hi bernat e. di al ect . Poi nt baseDi al ect
PostgreSQL net. sf. hi bernat e. di al ect. Post gr eSQLDi al ect
HypersonicSQL net . sf. hi ber nat e. di al ect. HSQLDi al ect
Microsoft SQL Server net . sf. hi ber nat e. di al ect. SQLSer ver Di al ect
Ingres net. sf. hi bernate. di al ect. I ngreshi al ect
Informix net . sf. hi bernate. di al ect. | nformi xDi al ect
FrontBase net. sf. hi bernat e. di al ect . Front baseDi al ect

3.5.2. HH#HHHHH HHHHHHT # HHAHH AT HHEH HHHH## (outer join)

FHHHE HHHHE THEHE TR SRR T A (outer joins) # #tHHE ANSI ### Oracle, #HHH-
HH THEHEH # HTHHH TR ST s (outer join fetching) #ii s fHHHHHHHHHTHHHH-
HHHHHE T R, T T T i i it e (R,
FHEHHHTHHE TR R, HH. T T ST ). ST T # -
HHHHEHHHEHHE T TR, T ST ST T AT TR, ST -
HHHHAHH many-to-one, one-to-many ##H one-t0-one HHHHHHHHH, HTHHHHH HHH #H# SQL SELECT ##-
HtHHE.

TR T HRARR AR AR T TRAHR, # AR TR AR
HIHHHHHE" # T T, HHHEHHHEH, SR R A - R (proxy)
P SRR 1 HHHR AR R,

Hitt HHHHHHHHHE HHHPHHHHHE, T A T HHHHE R R (# R
HIHHHHHHHE THEHAHHHEE) HHHHR R out er - | of n # XM L-#####H# (XML mapping).

HHEHHHTTE HHTHHHE ST ST ST, S T TR T, ST
HIHHEHHHE hi ber nat e. max_f et ch_dept h # 0. HHHHHHHHIT HHHEHHHE HHEHHHERE 1 HHHE HHHHE HHHHEHR T SR
HHHHHHHTE HHTHHHHE HFHHHHHE T S S A one-to-one # many-10-0Nne #HHHHHHHHH, # HHiH-
HHHE HHHHHHRAE out er - | oi n HHHHHHHHHHE # HHHHHEH tHE HTHHHH aut o. #HHE H#HE H#HEE, one-to-many -
HHHE 1 HHTHHEHHH, TP # TR ST ST, SR i T R
HBHHHIHE out er - oi n # true. HHHHHHE HHHHHHTHHE HETHHE HHHH HHHEHHHHE (T TR T
Hibernate.

HHHHHHHHHHE HHHHHHHRHHHRHHH T HEHHH R ST TR R TR -
#H wan #ent (EAGER FETCH>), # HQL, #HHHHHH#E LEFT JO N FECH #HHHHHHHHAE, # Criteria APl --
Criteria.setFetchMde().

3.5. 3. FHPEHHT TR S

OracCle HHHHHHHHHH HIEHHHE Dyt e-THEHHIHHE, HHHEHHE (T HHHE R S #H IDBC- HEHHH.
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HHHHE Hif HHETHEHE AT ST TR S bi nary #HE seri al | zabl e, #HH HHHHEE HEHHHETHH
HHHEHHHE hi ber nat e. j dbc. use_streanms_f or _bi nary. #H HHHEHHHEE HHHHHHE VM.

3.5.4. HHHHHABHHIHH BRI HHR-HEHAAH##E. CacheProvi der

T R - . VM, S i SRR (i R
(second-level cache) #iHHHE fHf  HHEHHHE  IHEHAHHEHA  PHAHHEHRHE i, R R
net . sf. hi bernate. cache. CacheProvi der. # HHHHH HHHHHHHRHHHT HHHHHHHT HEHHHHTHHHE, HHHTHTHTHHHH
HHHHAHHHE hi ber nat e. cache. provi der _cl ass.

3.5.5. Transaction strategy configuration

THHHE HHE HHHHHE R Hibernate Transacti on AP, # #HEHHHE HHHHEHE T i (factory
Class) #HH#t HHHHHHHHHE Transaction, HHHHHAHHE #HEFHAH#H hi bernate. transaction. factory_cl ass.
Hibernate Transact i on AP| HHHHHHHHHE HHHHTHHHHEHE HHHEHHHE T T Hibernate ##-
FHEHHHHHH THH # TR T (container managed), HH # 1 HHHHHHHHHHHT HHHHTHHTH,

Hitt A A (Tirst-level cache) -- ### Hibernate Sessi on.
FHEHHHHHHE 2 T (BT T,
net. sf. hi bernate.transacti on. JDBCTransacti onFact ory

Hitt HHHHHE HHHAHHEHA R JD B C-HHHHHHHHHE, HHHAHHHHHHAE TR #H T (H
HiHHH )

net . sf. hi bernate. transacti on. JTATr ansacti onFactory
PR SRR JTA (P 0 s SR, IR S SRR, Sessi o0 FRSEAARRA
THEHE HHHHHHE 1 R TR ST, T R T ).

HIHHHE Hit HHEHHHE TP T TR TR R (R T -
### CORBA).

HHHHE, # JTA HHHHHHHH, #f HHHHTHT T HHHHTHTHTHTHTHTHT AR VM 1 ST T
(mutable data), ## M TR TR (A i st JTA,
Transact i onManager , #HH #HHE #H 1 HHHHEHHHEHHHHERE i J2EE HHHHHTHHHHERE

HHHHHHE 3.5, HHEHHHHHH HHHHHAH JTA

HHHHHH A (Transaction Factory) FHHHHH TR
net . sf. hi bernate. transaction. JBossTransacti onManager Lookup JBoss
net.sf. hi bernate.transaction. Wbl ogi cTransact i onManager Lookup Weblogic

net . sf. hi bernate.transacti on. WebSpher eTr ansact i onManager Lookup WebSphere

net . sf. hi bernate.transacti on. OionTransacti onManager Lookup Orion

net . sf. hi bernate. transacti on. Resi nTransact i onManager Lookup Resin

net . sf. hi bernate. transacti on. JOTMIT ansact i onManager Lookup JOTM

net . sf. hi bernate. transaction. JONASTr ansact i onManager Lookup JOnAS

net . sf. hi bernat e. transacti on. JRun4Tr ansact i onManager Lookup JRun4
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3.5.6. #HHHHHH #HHHHH #HH#HH#H#HHH # INDI (INDI-bound Sessi onFact ory)

HHHHHHHHHE HHEHH# Sessi onFact or y, HHHHHHHHHEHH H IND| | HEHHHE HHHHHHHE SRR # R
Hith HHHHH (T A Sessi on).

THIHE HHE HEHBHHE AR TR A Sessi onFact ory # INDI-HHAHAHHAHEHEL THEHE, AT
(HHHHHHHH, j ava: conp/ env/ hi ber nat e/ Sessi onFact ory), HHHHHHHTTH HHHHHHHTT
hi ber nat e. sessi on_fact ory nane. #HHH #HH tHHHHHHHE ## HHHHE, Sessi onFact ory # #HHHE HEHHHHHR #
INDI. (1 HHEHHEHHE AT 1 T e IND| St R Tomeat.)

HHHHE HHHTHHHHETHHHE TR T Sessi onFact ory # INDI, Hibernate i HHHHHHHE HHHHHHH
hi bernate.jndi.url, hibernate.jndi.class ##H HHHEHHHHHHFHHHHHRT SRR SR
(initial CONteXt). HHHHH HHHHHHE TR HHE R, HiE TR AR | ni ti al Cont ext #H HHHHHHHHH.

HHtHHE HHH HHHHH R IND | 1 EJB HHH HHHH-1HIHHH} U I, 1
Sessi onFact ory #HHHHHHHE HHHH # INDI (JNDI lookup).

3.5.7. HHHHAHHIHAR # HHHHH HHHARHIH

HHHHHHHH HEHHHAAE hi ber nat e. query. subst i t uti ons, #H HEHHHHE HHEHHHHHHE HHHE HEHRAE (tokens) #
HHHHHHHHE Hibernate. #HHHtHH .

hi ber nat e. query. substitutions true=1, fal se=0

SRR R R RERBRBE Crue S al se, i SQU-MHEERHE, SR IRHERIEB] EBHBHTRHERTEE] B
## (integer literals).

hi ber nat e. query. substituti ons tolLowercase=LONER

HHHHHHHHTE HIHE HFHHR A SQL -HH-AEF#H LOAER.

3.6. #HHHHHAHHIHHA (HHHH#HAH H#H##, logging)

Hibernate HHHHHHHH HHHHEHHHHTE HHHHHHE, HFHHHHHE R A pache commons-logging.

HHHHHHHHE COMMONS-|0QQi NS HHHHHHHHHHEHHHE HHHHHHHHHHE HHHHHHE #HH # Apache Logd] (B #H HHH-
HHHHHE | 0g4j . | ar # #HE Classpath), #HH#H # R SRR DK 1.4 (HHH 1 it JDK 1.4
HHHE HHHHE) . H T SRR T L oQ4) # #HHHE ht tp: /] | akart a. apache. or . #H HEHEHHHHH-
HHHE LOQA] #H HHHHHHE HIHHAHHRTE fHHHE HIHAHAE | 0g4) . properti es # #H Classpath, #HAHHH HHHHHE HHEHAE #H-
HHHHHHHHHHE # Hibernate # #H#H# srcl .

Hit HHHHHHEHHH I HHHHHRHH R R R Hibernate. #H HHHHHEH
FHHHHE HHHHHE, TR FHH T R HER T HHHA TR, AT 3 -
HIHHE Hit R, TR SRR AR HAHRA TR SR HRHRAR . #HE 1H H
HIHHHHIHE AR R SQL-HEHHHAHE, HiE #H #HEHE #H#E#H (hi ber nat e. show_sql ), ###
HHHHHE HHH HHFHTH T TR SRR FHE T SR 1 AR

3.7. HHHHHAAHHH Nani ngSt r at eqy (HAHHHHAAHHE HAHHHHAHHIH)

HEHHHHH# net . sf. hibernate. cf g. Nami ngStrat eqy HHHHHAHE i HHEHHHE " HEHEHRHE R
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("naming standard") ##H HHHHHHE HHE THEHHHE # HHHEHHEE .

HiF HHHHHH TR (AR T TR TR TR (R AR Javar
THHHHHHHHHHHHH . HHHE T TR TR HHE ST T R -
HEHH BT AT TRATHHRHT AR R AR R TR HREHRAR 1 AR # R
THHHHE . HHE T R TR HHHHHHHR R HHHHHHH R SR, HHRR -
HHHIEHE S (repelitive NOISe), SHHHHELHE {1 Y SHEHHMEHEE H G EEE BRI VBL_ W THEHHET R -
HHHHHE HHEHHE T, SRR HE TR, R HIDernate, HHHHHEHHHH HHHHH .

HHE HHHHHHE HHHHHHHE TR SR R R Conf i gur at i on. set Nami ngStr at eqy() , HHHHHE H-
HHHHEHHHE T,

Sessi onFactory sf = new Configuration()
. set Nami ngSt r at egy( | npr ovedNam ngStr at egy. | NSTANCE)
.addFile("Item hbm xm ")
. addFi | e("Bi d. hbm xni ")
. bui | dSessi onFactory();

HHHHHHHHHE HPHHHHHE net . sf . hi bernat e. cf g. | nprovedNami ngSt r at eqy, FHHHHHEH HHHHHHRHHE #HHEHH-
THIHE 1 HIHHHHE HHHHT FHTHHTHHHTHT 1 TR ST T fHH ST T,

3.8. #itHH#HHHHH A XML -#H#

FHHHHHE HHTHTHHHRHHTH R T R Hibernate, #iHt fHTHHHHE it HHHHHTHHE #
HHHHHHHH# hibernate. cf g. xml . T HHEH AR HHH HHERAHEHAR S R
hi bernat e. properti es HHH FHHHE HHHHHHRHHA FH A, #HE 3 AT TR R i
hi ber nat e. properti es.

HHHHHHHTHE, HHHE HHHTHHHHRHHHHR R XM L - S # fHHHHHHT T R CLASSPATH. #iH# H#it-
HHHE HHHHHE hi ber nate. cf g. xm .

<?xm version='"1.0" encodi ng='utf-8" ?>
<! DOCTYPE hi ber nat e- confi gurati on PUBLIC
"-// Hi bernate/ H bernate Configuration DTD 2.0//EN'

"http://hibernate. sourceforge. net/hi bernate-configuration-2.0.dtd">
<hi ber nat e- confi gurati on>

<l-- a SessionFactory instance listed as /jndi/nanme -->
<session-factory
nane="j ava: conp/ env/ hi ber nat e/ Sessi onFact ory" >

<I-- properties -->
<property nane="connecti on. datasource">ny/first/datasource</property>
<property nane="di al ect">net. sf. hi bernate. di al ect. MySQLDi al ect </ property>
<property nane="show_sql ">f al se</ property>
<property name="use_outer_joi n">true</property>
<property nane="transaction.factory_class">
net . sf. hi bernat e. transacti on. JTATr ansact i onFact ory
</ property>
<property nanme="jta. UserTransacti on">j ava: conp/ User Tr ansact i on</ pr operty>

<!-- mapping files -->
<mappi ng resour ce="or g/ hi bernat e/ auction/ltem hbmxm "/>
<mappi ng resour ce="or g/ hi ber nat e/ aucti on/ Bi d. hbm xm "/ >

</ sessi on-factory>

</ hi ber nat e- confi gurati on>
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HHLHHEL S e g L T HIDernate s (hEH i H I i L

Sessi onFactory sf = new Configuration().configure().buildSessionFactory();

HHF T T ST SRR XM L -3 R

Sessi onFactory sf = new Confi guration()
.configure("catdb.cfg.xm")
. bui | dSessi onFactory();

Hibernate 2.1.3
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HIHHHHHHHHHHE I (Persistent #1asses) - # HitHHH HHHHHHHHHE, HHHEHHHHHE T -
(HHHHHHHHE, HHTHHHEHE, HHE R R ) . SRR R, T
HIHHHHIHE, HHHHE TR 1 SR T (R R - T
P, TR P R TR FHR (R, S, 1 A A,
HHHHHHHHHHHHHE - HHHEHHT HHEH TR, #8, TR R R VM).

FEHT R I S HSHE IR P S HE RSN A HIDernate, SHHEREHHHIRE -
#iHH POJO (Plain Old Java Object) #HHHH HHHHHHHHEHHHHHE 1 HHHEHHH HHHHHR R R

4.1. #HA POJO-Ht#HH#HH

H HHHHHHH HAHHHRAHHRA TR AR AR SR, AR R AR -
HHHHHE HIHHHE THEHHHHHHAHR HHE R

package eg;
i mport java.util. Set;
import java.util.Date;

public class Cat {
private Long id; [/ #i######H#AHY
private String name;
private Date birthdate,;
private Cat nate;
private Set Kkittens
private Col or color;
private char sex;
private float weight;

private void setld(Long id) {

this.id=id;

}

public Long getld() {
return id;

}

voi d set Nane(String name) {
thi s. nane = nane;

}
public String getName() {
return nanme;

}

voi d setMate(Cat mate) {
this.mate = mate;

}
public Cat getMate() {

return nate;
}

voi d setBirthdate(Date date) {
bi rt hdate = date;

}
public Date getBirthdate() {
return birthdate;

}
voi d set Wi ght (fl oat weight) {

this. wei ght = weight;

}
public float getWight() {
return wei ght;

}
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public Col or getColor() {
return col or;
}

voi d set Col or (Col or color) {
this.color = color;

}
voi d setKittens(Set kittens) {

this.kittens = kittens;
}

public Set getKittens() {
return kittens;

/1 addKitten not needed by Hi bernate
public void addKitten(Cat kitten) {
kittens. add(kitten);

voi d set Sex(char sex) {
t hi s. sex=sex;

}

public char getSex() {
return sex;

}

}

THHHHHH T HHHHHRE HHHH R

AL L. R B B R B BB R

HHHHHE Cat HHHHHHHTHEH HHHHTHE HHHEHHE T T ST A, e #H ORM (Object
Relational Model - #HHHHHHH- TR HHHHHH) TR ST R i -
T PR R, T T, T ST S T S T R -
THHHHIHE TR S, HiDernate fHHHHHE #H HHHHTHTHT HTHTHTHE # i JavaBeans # #HH-
HHEHHE HHHHE HHEHHHA # #HHHHPE get Foo, | sFoo # set Foo.

H HIHHHHHE 1HE tHHHHHHE JovaB €ans, HHHEHHT HHEHHHHE H THEHHHHH HHHHHHH SR SR HE -
AL frd e (public) - Hibernate Siaiii HHbiin (e S L S L, o
HHHHHHHHHR # HHETHHHHRHHRR " R protect ed ###f privat e,

4.1.2. HHHHHHHIH HEHHHHHHBHIHH # R

HiHHHE Cat THEHHH HIHHIHHE HHHHHHHRT HH HHHEHHH (HHHHRHHHHR HHH ) . T R -
HitHH Hibernate # HHHHHHHAHHHE HHRHHE HHHEH (R T R (T T e
publicy fheid HEEL s Hibernate A ey fidgl g QI G B

Construct or. new nstance() .

4.1.3. #HAAHHHHHHHHT HHAHT R -HHT A ()

HHHHHE Cat HAHHHE HEHHHHH fHHE SRR A", TR TR T ST ST
THHHHE 1 T HHHHE . T T T T AT T, 1A T -
HHHE i, HHE HHHHE - R #HHE, # A #HEE java. lang. String # java. util. Date.
FHHHE HIHHE T THTHTHTE TR T T, T T R ST T -
FHEHHE T THE SRR T R (1. (R HHHRH, (R TR )

FHHHHHHH-HHHHHHHHHRE TR TR T TR T TR, i TR 1
HIHHHHHHHE HHE # i HiDernate HHHHHHHHHHHHHHE HHHHEHHE HE TR IR, R T
R HAHARAH T SRR # R R H SRR HRHRT SRR

Hibernate 2.1.3 26



HiHHHHH A #HiHH (Persistent Classes)

FHHHHE THEHE, AR A A T T, (R 1R AR R TR
HHE HHHHHARHHHAR. # R

o SRR SRR (T RRSRR (PR )

®* Session.saveOr Updat e()

Hit HIHHHHEHHHETE AR DErS Stent-HHHHHHH THFHHEHHT- TR 1 R -
L IS A L ) G (R L A B L Ul )

4.1.4. HittHHHH #HARHHHHHHH #H-TInal HHHHHHE ()

HIHHHHHHHHHE A AR HiDernate H#HHHHHHE ProxXy-HHHHE, HHHHHEE HHHRHHE (-
FHHIH HAHHRHHHIRATE 1 R HRHRHR AR HAHHRR A HRHHHRA -
HHHHHHEHE HIHHHHHHHE, R perS Stent-HHHEHHE THiHHE R Set/Qet HHHHHE.

# A Hibernate ## HHiHHHE HHHHHHHIE # R # Tinal-HHHHEREHE, HE TR HTHHTHHEHHH,
HHHHHHE THE HiF HHHHHH SRR DrOXY-HHHHHHE, HH HHHHHHT HFHHH HHTHHHR HRH
Hit HHHHHHHHHE HHHHRHH R

4.2. HHHHHHIHAH HIHBHHHH

HHHHHHHHE HIHHE TR HHHHRHH R TR TR CHHHHRHHE- AR HHRHHR #
AR Cat .

package eg;

public class DonesticCat extends Cat {
private String nane;

public String getNane() {
return nane;
}

protected void set Nane(String name) {
t hi s. nane=nane;
}

4.3. HHHHHAHHHHH HHAH#H### equal s() # hashCode()

HiF TR HHARHHARAAR R equal s() # hashCode() HIHHE THEHHFHHRHRHH TR HHEER-
Hitt HHHHHHHHHHHIT HHHHHHE R R R T - TR (T, # R -
HitHHHE # HHHHE Set ).

Hitt THIHHHEHHHIT AR T SR, T R R 3 HiDer nate-#HHHHHHE,
#.4. Hibernate #HHHH#H#HHH INVM-HHEAHHHAAH#HH (2 == b |, HEHHHFAH#H1 - equal s() #HE HEEAHHHHE)
FHHHHHE # PR T SR

HHHHE " HEHHHHRHHEE N N -HHHHHHHHE S, T THHHE 1 Tt T THHH T -
L THHHE THHEHHH) HRHHHE 1 HHHH R R, D" | HHE 1 HEHHE ) S 1
HEHHHHHHHE HHEEHHHE T T 1 T T TS 1 HHHHE THHH I HHA R HHHHH T
L 1 HEHHE HHEHS S N HHEHHH 1 HHH 1 HHHH 1 HH HAHH
HHE (S, ).
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B e N R e e s
HHHHHHHHE HHHHHHHHEHT HHHHE 1 R PR, 1HE 1 T R, R
THHHHE 1 HHE HiE R HHE# TR S

FHHHEHI M THHHH TR equal s() ThashCode() , HHHHHIHE THHHEE HHHEHHIE 1 HERHE, i
HHHEHHHHE TR T HHHEH, TR T T 1 T T TR
FHHHEE HHE 1 1 1 THHEEHE 1 THE HHEEHN, H HHEH PHHEH, T HHEHHH (T, 1 1 1
FEHHEEHE HEHHE THHEEHHE 1 TEHHEEHHEE Sot | HHH HHIEEHHE THHHE THE HHHE 1 HHE THE HHHHEH ) . # H
FHHE, HHE 1 T T M HHEHE,. HiDEINOLE HHHHEHHHHIE HTHEHHE HHHH R
HHE HHHE HEHEEHHHE HHHH) - T THHHHE 1 I HHH HHEH R 1 1 T, HHEH 1 1
HHHE THHEEHEHE H THHEE HHHHE 1 T SR R equal s() # hashCode() HHEHHHE
HHHE HHEHHIEHIE HHHEHHE, HHHTHHI # 1R pers Stent-#HHHHE (4. Business key equality - #HHH-
HEHHEEHHE T HEHHE- T

HHHHHHHHHRHHHRTR H - TR HRHRARE, HH R equal s() THEFHHAARH TRETHHE 1 R, -
Hitt HHHHEHHHHHHHT T T T (HHHHHEHHT A R SR ).

public class Cat {

publ i c bool ean equal s(oj ect other) {
if (this == other) return true;
if (!'(other instanceof Cat)) return false;

final Cat cat = (Cat) other;

if (!getNanme().equal s(cat.getNane())) return fal se;
if ('getBirthday().equal s(cat.getBirthday())) return fal se;

return true;

}

public int hashCode() {
int result;
result = get Name().hashCode();
result = 29 * result + getBirthday().hashCode();
return result;

HIHHHHEE, T HHHE TR HHHE (R HHEHHE T 1 R ) TR T -
HIHHE Hit T HHRHHHHE T (HHHHHH, T T 1 - R TR - -
HIHHHHHHHIHE # T equalS()), #.4. T Hit THEHHE TR HHHEHTHER SRR, ST -
FHHHHHHHE # THHHHHHT T

4.4. Callback-#####H# HHHHHARHHHHHE HiHH#

THH THHHHHHHHHHRE, R HHHHH TR THTHHHH R LT ecycl e, HHHHHEHE HIHHHHHHH
HLHEIH, cal IDaCk- A, S B ) L gy R L By S L
HEHHE 11 HAHHRAHHRA HE HHHR HRA HAHRA T R H R R 1R -
HHHHE HiHHHHHE.

H HHHHAHARR H LT ecycl e HFHHHAFIH | nt er cept or HATHHFHTHHRHH HHRHHE SHAHRAHRRE HHE R
HHHHHHHHHHAHE.

public interface Lifecycle {
publ i ¢ bool ean onSave(Session s) throws Call backExcepti on; (1)
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publ i ¢ bool ean onUpdat e( Sessi on s) throws Cal |l backException; (2)
publ i c bool ean onDel et e( Session s) throws Call backException; (3)
public void onLoad(Session s, Serializable id); (4)

(1) onSave - HHHHHHHHH HHHHHHHHHHHHHH T SHHTHHHHHHHHE TR 1 T

(2) onUpdat e - HHHHHHHHEHH TR HHHHE ST T (T T St #
H#HH#HH# Sessi on. updat e() )

(3) onDel et e - HHHHHHHHHHE HHHTHHHHIHHHHEHE HHHTHE T ST

(4) onlLoad - HHHHHHHHEHE HHETHHE HTHEE SR HTHEHTE

HHHEHIE onSave() , onDel et () # onUpdat e() HHHHHE HHHEHIHHIHHEHE HitE HHEHHEHERHE SR # 1
HHHE HHHHHRHHE HEHH, T T S TR 1 MapDINg-HHEHHE. T
ONLOAU() FHHEHE HHHHHHIHHIHHIE 1 THHEEHEHHEHE (NS ONt-HHHHEEHE (HA. HIHHER T -
HHHHEEE H T HHEE TEHHEHHE THHHHE, HHHD. HHHE) HHE HHEHI HHHEHHE FHHEHHE T T Hi
FHHEE HHE HEHHEE THHHHEEHE A T T THEHHRH) TR, #3. HiDErnate HiHHIHHIE T
HHHEHIE HHHEHHE #9 onLoad () . #HEHEHE onLoad() , onSave() # onUpdat e() HHHHEE HIEHHE HHHEHHEHEE HHHEHHE 1
FHHEEHE HHEEHHE T HH I HH

HHEHHHE # O, . onUpdat e()  HHHHHEHHEHE HHHEHHE HHEHHHE,  HHHEHE HHEHE TP #
Sessi on. updat e() , # #H HHH HHHHHHEHT HHTHHEHE SR

HHHHE HHHHHH onSave() , onUpdat e() ### onDel et e() HHHHHHHHHRE t r ue, HHH HHHHHHHEHE HHHHHHHHTHH HHH HHHH-
HHE. HIHHHE T T T R TR TR Cal | backExcept i on, # HHHHEHHE
HHHHHHHHEHE, 1 T ST ST 3 AR,

HIHHE Hit HHTHHHHAHHRH HHHAH A #HEH (Native Key generation), ## #HH#HE onSave() HHHIHHEHAH
THHHH HHEHE, HIHE T TR .

4.5. #iH##HHH## callback-#H###H

HEHH TR S HRAHRATRT SR HAAHR R AR TR TR R -
Hit, HIHHHHHHHHIT HHHEE SR perS Stent-HHHHH HHHHHH## Val | dat abl e:

public interface Validatable {
public void validate() throws ValidationFail ure;
}

FETERET TR FRATR SREEERETE Val i cati onFal | u- o THESE SRR T SRR SRS mR e
HIHHHHE HHEHHAL, TR R Val | dat abl e #H HHEHHAE TR (HEH HHEHHEHE # SRR
HHHHHHHAE (val | dat e() ).

# HHHHHE 1 Cal | DaCk-#HHHHH HHHHEHHHI Li f ecycl e, HHHHHE HHIFHHHE HEHHAE val | dat e() #H HHHEHHEHHE.
HIHHHHE-THIHHH HHHAHH HE T R 2 validate().

4.6. ###HH#HA# XDOClet #H###HH#

B HHHHHHHHE HHHHHE THE HHHHEHE, TR TR HHHHHE TR # T B TR #
HEFERER MAPPING-HHFRE # SRR, SR (R s XML s, SR simeERneRe Hibernate
HIHHHHEHHHHE AR R R # R R R, #aa# XDoclet
@i bernat e. t ags. # HHHH HEHHHHHHHRE 1 H THAH HEHRARARE T AR, 5., TR TR, T R
XDoOcCl et HHHHHHHHHHHHE. Hit 1 HHHHE, T HE TR T R Cat # XDocl et #HHHHHHH.
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package eg;
import java.util. Set;
import java.util.Date;

/**
* @i ber nat e. cl ass
* tabl e="CATS"
*/
public class Cat ({
private Long id; // ###H#HHAHHHAHH
private Date birthdate,;
private Cat nate;
private Set Kkittens
private Col or col or;
private char sex;
private float weight;

/**
* @i bernate.id

* generator-class="native"
* col um="CAT_I D'

*/

public Long getld() {
return id;

}

private void setld(Long id) {
this.id=id;

}

/**

* @i ber nat e. many-t o- one

* col um="NMATE_I| D"

=]

public Cat getMate() {
return nmate;

}

voi d setivate(Cat mate) ({
this.mate = mate;

}

/**
* @i bernate. property
*  col um=" Bl RTH_DATE"
=
public Date getBirthdate() {
return birthdate;
}
voi d setBirthdate(Date date) ({
bi rt hdate = date;
}

/**

* (@i bernate. property

* col um="\WEl GHT"

@[]

public float getWight() {
return wei ght;

}

voi d set Wi ght (fl oat weight) {
this.weight = weight;

}

/**
* @i bernate. property
* col um="COLCR"
* npot-null="true"
*/
public Col or getColor() {
return col or;
}
voi d set Col or (Col or color) {
this.color = color;
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}
/**
* @i ber nat e. set
*  lazy="true"
* order-by="BlI RTH_DATE"
* @i bernate. coll ection-key
* col um="PARENT_I D"
* @i bernate. col |l ecti on-one-to-many
*/
public Set getKittens() {
return kittens;
}

voi d setKittens(Set kittens) ({
this.kittens = kittens;

}

/1 addKitten not needed by Hi bernate

public void addKitten(Cat kitten) {
kittens.add(kitten);

}

/**

* @i bernate. property
*  col um=" SEX"

* not-null="true"
* update="fal se"
=

public char getSex() {
return sex;

voi d set Sex(char sex) {
t hi s. sex=sex;
}
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HHHHH O. HHHHHH HHHHHIHIT-HHHHBHHH R R

O.1. HHHHHHHHHHE HHHHHIHAH

HHHHHHHH-HFHHHHHHHRE R TR # i XV HHHHHHE, HHHHRHHRE THTRHHRR . SR
HHHHHHHHHHHHHRH TR TR HRHRR H AR T HRRE SRR R SR -
HHHHHE HIFHHHHHHHAH HH JaVa, HHHTE T THHE TR SRR HHAH TR R
Hith | ava- HHHIHH, # HE HEHHEHHE HH.

HIHHHHHH 1 HiE, #HH HFHHHRHHH A HiDernate HHHHHHHHHH # HHHHHHHR #HHE#H # XML
T, TR TR SRR HAAHRARR T SR SRR AR -
HIHHHE, H# HHHHAHHH HHHHAHHE R R XDoclet, Middlegen # AndroM DA.

HEHHHHE # THATHHH R AR

<?xm version="1.0" encodi ng="w ndows- 1251" ?>

<! DOCTYPE hi ber nat e- mappi ng PUBLI C
"-// Hi bernat e/ H bernate Mappi ng DID 2. 0//EN'
"http://hibernate. sourceforge. net/hi bernat e- mappi ng- 2. 0. dt d" >

<hi ber nat e- mappi ng package="eg">

<cl ass nanme="Cat" tabl e="CATS" di scri m nator-val ue="C'>
<id name="id" col um="uid" type="long">
<generator class="hilo"/>
</id>
<di scri m nat or col um="subcl ass" type="character"/>
<property nane="birthdate" type="date"/>
<property nane="color" not-null="true"/>
<property nane="sex" not-null="true" update="fal se"/>
<property nane="wei ght"/>
<many-t o-one nane="mate" colum="mate_id"/>
<set nanme="kittens">
<key col um="not her _i d"/>
<one-to-nmany class="Cat"/>
</ set>
<subcl ass nanme="Donesti cCat" di scri m nator-val ue="D">
<property name="name" type="string"/>
</ subcl ass>
</ cl ass>

<cl ass nane="Dog" >
<U- - R AR R S R - - >
</ cl ass>

</ hi ber nat e- mappi ng>

THE HHE HHHHE TR ST T SR, HHE P HHHHHE HHE ST T
HHHHEHHTHE, HHTHHHH T Hibernate # fHHHHHHH HHHHH, fHHHTHHTHHITTHT HHH HHHTHHHHTH
FHHHHT HHHHTHE TR ST H AT ST TR T AT T i SR,
HHHHHHHHE #HHHHHH not - nul | .

5.1.1. ### #HHHH#HE (DOCtype)

HHHHE XML HEHHHHEHHE PR TR T THETHHHT ST $HHH e (doctype).
HHHH DTD it it it it URL, HHHHHHHHEHTH 5, # S hi ber nat e-
x.x.x/ src/net/sf/hibernate ##Ht # #HH#H hibernate.jar. Hibernate #iHHHH #HiHHHHH #HiH#H DTD #

classpath.
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5.1.2. hibernate-mapping

FHHHHH T HHH TR S . HERARERE s che el HAHRHRHI TS, # B TR, # -
HIHHHE HHHHHHHHE HHHHRHE PR TR SR, HHH R i, Hibernate s
THHHHHH HIFHHHHE # P T, § HHHHHHR TR, HHHHE TR TR HHE SRR -
At HAHHHE def aul t - cascade HHHHFHAFHH HIRHHHHE AR i HHRAR 1 AR, # R -
THH HIHHE T HHHHHHH HHPHBH cascade. HHEHHHHE aut o- | npor t HHHHHHHHHE HHHHHHIHIHEE ST S
FHHMEHEE (TR I ) HHIE R,

<hi ber nat e- mappi ng

schema="schemaNane" (1)
def aul t - cascade="none| save- updat e" (2)
aut o-i mport="true|fal se" (3)
package="package. nane" (4)

/>

(1) schemn (HRHHRHHHHRAH) . TR

(2) defaul t-cascade (HHHHHHHHHHIHHE - Hit HHHHHHHHHE none): HHEHHHHE HEHHHEHE HE R

(3) auto-inport (AL - T R (r ue). HHERHHHETRHT PR SRR -
HHETHHHT HHHE TR (TR 1 T ST # T ST

(4) package (HHHHHHHHHHHH) . TR R T ST T T .

TR THAHRHARAE aut -1 npor t =" T al se" |, HAHH HHTRHHFHRRTE HH R THHARE TREATHRARA -
Hit H# HIHHHHHHHHE THEHHEHHEHHE (T S ). i Hibernate #HHHHHIH i i #
P TR SRR (AR R, T R R R i
HHHHHHHHEHE.

5.1.3. class

R HRHHE AR # AR C) ass !

<cl ass
nanme="C assNane" (1)
tabl e="t abl eNane" (2)
di scri m nator -val ue="di scri m nat or _val ue" (3)
mut abl e="true| fal se" (4)
schema="owner" (5)
proxy="Proxyl nterface" (6)
dynam c- updat e="true| f al se" (7)
dynami c-insert="true|fal se" (8)
sel ect - bef or e- updat e="true| f al se" (9)
pol ymor phi sme"implicit]|explicit" (10)
where="arbitrary sql where condition" (12)
persi ster="Persisterd ass" (12)
bat ch-si ze="N" (13)
optimstic-lock="none|version|dirty|all" (14)
| azy="true| fal se" (15)

/>

(1) name: HHHHHHHE HEHHHHHHAHE JOVa HHHHHT HEHHHHHEHHHRT HEHHH R

(2) tabl e: HHHHHEHHHHI HHHHIH .

(3) discrinminator-val ue (HHHHHHHHHHHE - HiE HIHHHHHHEE (HEE HHEHRE) . HHHHHHE R -
HHHHHHHHHHHIHE T, T ST ST T s nul |
#not null

(4) nutabl e (FHAHHHRHEHHAHE, HH PR (1 ue): RHHHAHHHRT i SRR (Pt
#HHHHH# (mutable/not mutable)

(5)  schemn (HHAHHHHHHHHHE). HHHHRHHHHTHHR SR T HHHHHH T s #
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HHHHEHHHE HHHHHHEHE <hi ber nat e- mappi ng>.

(6) proxy (HHHHHHHHHIHH), HHHHHHTH HHHTHHTH T AT ST -
HH-HHHHHHE. # T TR ST T fHH 1 (ST #HHHH.

(7) dynani c- updat e (FHHAHHRHHRHEHEL, 1 HHHHHHHE § al se). HHH HEHHHHHE SR # true Hibernate
HHHHHE HHHHAHHHHHHT UPDATE HHHHHET # HHHHTHEHH HHHHHHHTHE, $HH T T ST T
HHHHHE HE HHE TS, T ST ST

(8) dynami c-insert (HHHHHHHHHHHHHE, #it HHEHHHRAH [al se). HHHE HIHHHHHHE TR # true
Hibernate At HHHTHHHHHHHTE | NSERT HHHHHHE 1 HHTHEHHE SHHHTHHHHTE, HH ST ST fHHHH -
HHHHHIHIHE THEHEHE HHE 1T TR, TR T null .

(9) sel ect - bef or e- updat e (HHHHHHHHHHHHHE, HH HHEHHAHAHE | ol se): #HEHHH#HH# Hibernate #H HHHHH-
i SQL UPDATE HHHHHHE HHHBHIHIHE TR T HHHHHE T, 1 R it
(# T, HHHHHE (T ST (R TR T i # #H-
HHHHHHHHHH updat e() ), HHHE HHHHEHEA HH# Hibernate #HHHHH SQL SELECT #HHHH HtHHEHHH #
HHHE, T UPDATE HHHHHHTHHHTT fHHHTHHHE.

(10) pol ymor phi sm (HHHHHHHHHHERHHE, #HE R npliocit): HHHHEHRHE (HEHRARHERH
(explicit) ## HHHEHHHE (IMpliCit) HEHHHHHHHHHTE.

(11) wher e (HHHHHHHHHHTHHT) TR T T WHeRE SQL S, HHEHHHEE -
HHEHHE HHHE T TR TR ST

(12) persi ster (HHHHHHHHHHHHHHE). HHHHHHHRHHHHE T TR R O assPer si ster.

(13) bat ch-si ze (HHHHHHHEHHHHHE, Hi HHRHHHHRE 1) HHRHRHHE " e (batch size)" #iH HHHH-
HHE THEHIHHTHH HHHTHHHHHHTHE T T ST

(14) optimi stic-|ock (HHHHHHHHHHHHHE, Hit HEHHEHHE ver sioon): HHHEHHHAHHHH TR R
T R (optimistic locking)

(15) | azy (HHHHHHHHHHHHT). (AT TR | azy="1r ue" HHHHHHHI {HHHHHHHHHHT T -
HHHTHIHE HHEHHHTE T (FHHRHR SRR proxy ).

HHHHHHHHE HHHHH HHHHHHHHE | OVQ HHHHHHHE # HHHHH) T T, S
HEHHHHHIHHHE HHEHHS HEHEHHHE HH HHEEEEHE HEHHHHHE <SUDC| ass>. FHEHE HHE HHHHHHIE HHEHHHHH) T
HHHHHHE T R (SaliC INNEr CIaSS), HitH HHHHE HHHHHE T HHHETHHH 1 -
HHHHHHHHHE 1 (HHHHHHH eg. Foo$Bar )

HIHHHHEHHH A . (Immutabl e Classes), # H#HHHHHEHHEHHH HHHEHHH#H nut abl e="f al se" ## HEHH HHHE #H-
HIHHHHE HiHE HHTHEHHE HHHAHHEHH, HHE R HIDernate HHHHHiH HHHHHHHHAHHR HHHHHEH T #
HEHIHH THAHHRA.

FHHHHHHHHHHHHE HHHHRE Dr oXy HEHHHHHHHE HHHHHTHE ST ST TR -
Hit. A Hibernate #HHHHHH# CGLIB #HHHHHHE, HHHHHHHHHH HHHHHFHHHE HHEHHHH, # HHHH -
THHR HHHHHHH R THHHHHE TR HHHHHHH T HHHHRRT HHHE TR T HHEHHH

R (IMPliCit) SHEFHHHHHHAT R i (R T S T i it e it
FHFHTHREEHA 00 SRR RS SRR R, R (expliot) SRR
THEHHHTHE, THEE HHHETHHRHE TR TR TR TR T SR 1 R R
TR . TODO: Implicit polymorphism means that instances of the class will be returned by
a query that names any superclass or implemented interface or the class and that instances of any subclass of
the class will be returned by a query that names the class itself. Explicit polymorphism means that class
instances will be returned only be queries that explicitly name that class and that queries that name the class
will return only instances of subclasses mapped inside this <cl ass> declaration as a <subcl ass> or
<j oi ned- subcl ass>. For most purposes the default, pol ynorphisne"inplicit", is appropriate. Explicit
polymorphism is useful when two different classes are mapped to the same table (this allows a "lightweight"
class that contains a subset of the table columns).

THEHHHH per si st er HTHHIHIHE HEHTHHHE THHTHHHTHHE T T, (T, 1 s -
HHHHHER HHHH HHHHEHEE net . s . hi bernat e. persi ster. EntityPersi st er HHHH Hif HEHHHHHHHEE HHHE HHHH-
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HHHHHE HHHEHAHH net . st . hi bernat e. persi ster. O assPersi st er HHHHHHHE HHHH HHHHEHHHHHRTT #HHH-
THHHHHE, HIHHE, T, R T TR, ST s s ## LDAP.
HHHHHHE i HHEHRAHE net. sf. hibernate. test. Cust onPersi ster (WHHEHHHHEE " HHEHHHHHHAHHEHAE  #
Hasht abl e).

HHEHHH HHEE A dynami c- updat e # dynami c- i nsert H# HHHHAHEHHH HEHAHRHAHRT ST -
HHHHEHE HHHEHHHHEE # PR <subcl ass> ##H <) oi ned- subcl ass>. #HHE HHHHEHHHHE HHTHEE HHHHHHEHH
THEHHHHHHHHTHHHHT 1 HTHHHHE T, (1 T # T R #
THHHE HHRHHTHE, TR 17 SRR

HHHHHHHHHHH sel ect - bef or e- updat e FHEHHHTE THEHHHHHHE HHHHHHHHHHHHR . R, T -
HLHHEY SHLEL B S (g pdate,

HHHHE Hit HHEHHHRAE dynani c- updat e, # HHHE HHHHHE HHHHE HHHEHHEE SRR SR (optimistic
locking):

o versi on R TR SR R

o al | HHAHHEHAH T T

o dirty THEREAT AR R

o none AR TR R

HHE S HEHH ) HHHEEHHE HHEE HEHHH HEHH) S T
H# HIDEINGLE. #itt HHHHHHI TN TR TR 1 A -
HHHHHE HHEHEHHHHHH I T O, HHHH S S
I (HHH HHEHHHHERHI Sessi on. updat e() ). HHHHHHHE, HHE HHEHHHINE IR I I R
HHHHHE 1 UL, # HHEEHHHE THHHH, ST tH R unsaved- val ue, HHHHHHHHM HHIHHE HH-
HHHHHE 1 SR (transient).

5.14.id

HHHHHHHHHHH TR PR TR SR AR T T T . -
HHHHR HIHHHHH TH HE TR JovaB ean HEHHHHHH HFHHHHT TR R SRR,
HIEHHRHT <i d> HIFHHHHART R SR HHHR R TR .

<id
nanme="pr opert yNane" (1)
type="t ypenane" (2)
col um="col umm_nane" (3)
unsaved- val ue="any| none| nul | | i d_val ue" (4)
access="fi el d| property| d assNane" > (5)
<generator class="generatorC ass"/>

</id>

(1) nare (HHHRHHHHHHHTTRE) . SRR R R,

(2) type (HHHAHHHHHHHHTE) . HHHE AT Hibernate-tHt tHHHHHH .

(3)  col umn (HHHHHHHHEHRHE - H TR T TR i R - R (T .

(4) unsaved- val ue (HHHHHHHHHHHHHHHTE - 17 HERHHHRERE nul | ). B S ST, T
HHEHHHHHHE, HHH {8 TR T ST | T R i
HHHHTHE T TR, ST T T HHHE T 1 AR ST

(5) access (HHHHHHHHHHHHHHE - 1 (HEHHERAT property): HHEHHHHEHE, THEHHHHE (A SRR
Hibernate it HHHHHT # HHHHHHHHE T
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FHHHT T nare #F HIFHFHE, TR, HEE HE T S TR S

HHHHHH unsaved- val ue HHHHHT HEHH HTHHHHHE SRR P TR $HE R # nul |, ##
HHHHHH THHFHHHHHHHHHHER HHHHRH TR TR R TR,

HIHHHHHHHIE HTHHHHAHHHHPR A7 <conposi t e- | d> HiH THHHHHHE # HHHAHHHHAAHHA (legacy) HEHHHT
C HIHHHHHHHHH THHHHHE. T AR TR TR THETRHHRR A TR R
HEHHHHT.

5.1.4.1. generator

THHHHHHHHHHE TR (AR <gener at or >'H HHEHHHEHIHE Java #IHHHE THEHHHHHIHIRE HHEE SRR
FHHHHHHRTR HH A T HRHRRRR AR, HEHE SRR
HIHHHHT <par ane HHF R HRHRHRH (AR #H SRR TR -
.

<id name="id" type="long" col um="uid" unsaved-val ue="0">
<generator class="net.sf. hibernate.id. Tabl eH LoGenerator">
<par am nane="t abl e" >ui d_t abl e</ par an>
<par am nane="col umm" >next _hi _val ue_col utm</ par an»
</ gener at or >
</id>

HHH HHHHHHHHHE S R net . st hibernate.id. | dentifierGenerat or. #HHf #HHHEHE HHHHHH
HHHHHHIHHE, HHHHH SR T R T TR SR T, -
Hit # HHH, Hibernate T 1 HHHHE HHHHHHHTT HHHHHHTHE TR, ST T ST -
HHHHE (HHHHHHE) HHHE R

i ncrenment
HHHHAHHHHH THEHHHHHETHHHH | ong, short #HE | nt, HHHETHHHHHE fHTHHHE HHEE THHTHHTHE
HHE HHHHHHHHHE HHHHHTHT # #H #H HHHHHTHT. TH HTHHHHHHHHHT i HHHH.

identity
HHHHAHAHAHAHE [ dentity #E#EH# # in DB2, MySQL, MS SQL Server, Sybase # HypersonicSQL . ### ##-
THHHHHTHHT TR | ong, short ##H#int .

sequence
HHHHHHHHEH sequence # DB2, PostgreSQL, Oracle, SAP DB, McKoi ## generator # Interbase. ### #HH-
HHHHHHHHHE TR | ong, short ##Hfint .

hilo
HHHHHHHHHEE N O A HHH AT SHHHTHHHHE TR ST T #HHE | ong,
short #H## i nt, HHHHHHHE HEHHHHHER R R (RS hi ber nat e_uni que_key #
next _hi HHAHHHHHHHI), Hi TR ST N T N O ST T -
HHHHET HHHHEHHTHE HHHHTHE fHHE TR T . T ST S ST HHTHE S
HHHE HHHHHE TTA HHHE ST ST

seqghilo
HHHHHE R HHHHRHHE N O HHE HHHHHHHHEHHE R SRR R ong, short ###int , #
FHEHHHHHHHAHIH TR (Sequence) HHH HHHHH.

uui d. hex
iR 128-#HEH UUID T HHHE R SHHHHHHH SRR, TR #
HHfHH (HHHHHHHH T | P, UUID - S AT 1 32 HEHHHHHT, HHHHHHHT -
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HHHE HHHHHHHHHHH .

uui d. string
TR #HE $HE UUND SR, tHEHHHE ST T TR T R
# 16 (HHHH-1) ANSI | HHHHEHHEE. #H TR # PostgreSQL.

native

REHHAH | dent i ty, sequence NI | o, # HIRAHIFHIHEHT 1 TR HATHRAHRA f .

assi gned
THHHHHHHH HHHHHHHHH T I T, SRR, i -
THHHHHHE TR SR R R save() .

foreign
HHEHHHHHHETHHE R AR, TR TR, (T SR # -
HHHE # <one- t 0- one> HHHHHHHHHHHIE Hit HHHHHHIHHIE HitHHHE.

5.1.4.2. ####H#### HilLo

HIHHHHEHHHE Ni | 0 # seqhi | o HHHHHIHHHEHHE Hit HHHHHHHHRHHE HEHHEHEE R DO, A
HIHE" HHHHHHEE H HEHEE S, T TR SRR "N SR, TR TR R
HLHH L g (Oracle-Styl @), H At HERLE M L B g

<id name="id" type="long" colum="cat_id">
<generator class="hilo">
<par am nanme="t abl e">hi _val ue</ par an»
<par am nane="col utm" >next _val ue</ par an>
<par am nanme="nmax_| 0" >100</ par an>
</ gener at or >
</id>

<id name="id" type="long" colum="cat_id">
<generator class="seqghil 0">
<par am nane="sequence" >hi _val ue</ par an»
<par am nanme="max_| 0" >100</ par an»
</ gener at or >
</id>

H HHHHHHHEHE T HE R SRR N 0 # HHEHHEE HHHEHHE TR S (Connect i on) #
Hibernate, sl s b, S (R, L I e dHEEEE HIDerante S HIH
# HitHH HHHEH HHAAH#H datasource #HHH JTA. Hiberante #HHHH tHiHHH HHHAHHHHHAHH THEAHHHE " #H-
HIHHHE # HIHHHE HEHHHHEHHE. SRR TR EIB, HHHHHHHHT tHEHHHAHHH#HH Session stateless bean
Hith HHHHAHHHEH HHHHER DO

5.1.4.3. #HH#### UUID

The UUIDs contain: |P address, startup time of the VM (accurate to a quarter second), system time and a
counter value (unique within the JVM). It's not possible to obtain a MAC address or memory address from Java
code, so thisisthe best we can do without using JNI.

Don't try to use uui d. st ri ng in PostgreSQL.

5.1.4.4. Identity columns and Sequences

For databases which support identity columns (DB2, MySQL, Sybase, MS SQL), you may useidentity key
generation. For databases that support sequences (DB2, Oracle, PostgreSQL, Interbase, McKoi, SAP DB) you
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may use sequence Style key generation. Both these strategies require two SQL queries to insert a new object.

<id name="id" type="long" colum="uid">
<generator class="sequence">
<par am nanme="sequence" >ui d_sequence</ par an>
</ gener at or >
</id>

<id name="id" type="long" columm="uid" unsaved-val ue="0">
<generator class="identity"/>
</id>

For cross-platform development, the native strategy will choose from the identity, sequence and hilo
strategies, dependant upon the capabilities of the underlying database.

5.1.4.5. Assigned Identifiers

If you want the application to assign identifiers (as opposed to having Hibernate generate them), you may use
the assi gned generator. This special generator will use the identifier value aready assigned to the object's
identifier property. Be very careful when using this feature to assign keys with business meaning (almost
always aterrible design decision).

Due to its inherent nature, entities that use this generator cannot be saved via the Session's saveOrUpdate()
method. Instead you have to explicitly specify to Hibernate if the object should be saved or updated by calling
either thesave() or updat e() method of the Session.

5.1.5. composite-id

<conposite-id
nane="pr opert yNane"
cl ass="0C assNane"
unsaved- val ue="any| none"
access="fiel d| property| Cl assNanme" >

<key- property nanme="propertyNane" type="typenane" col um="col um_nane"/>
<key- many-t o- one nane="propertyNane cl ass="C assNane" col utm="col utm_nane"/ >

</ conposi te-id>

For a table with a composite key, you may map multiple properties of the class as identifier properties. The
<conposi t e-i d> element accepts <key- property> property mappings and <key- many- t o- one> mappings as
child elements.

<conposi te-id>
<key- property nanme="medi car eNunber" />
<key- property nane="dependent"/>

</ conposite-id>

Your persistent class must override equal s() and hashCode() to implement composite identifier equality. It
must also implements Seri al i zabl e.

Unfortunately, this approach to composite identifiers means that a persistent object is its own identifier. There
is no convenient "handle" other than the object itself. You must instantiate an instance of the persistent class
itself and populate its identifier properties before you can | oad() the persistent state associated with a
composite key. We will describe a much more convenient approach where the composite identifier is
implemented as a seperate class in #HHHHE 7.4, «FHHRHHHHHHE HHHE HHTFHHHEHH R . The attributes
described below apply only to this alternative approach:
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* nane (optional): A property of component type that holds the composite identifier (see next section).

* class (optiona - defaults to the property type determined by reflection): The component class used as a
composite identifier (see next section).

e unsaved-val ue (optiona - defaults to none): Indicates that transient instances should be considered newly
instantiated, if set to any.

5.1.6. discriminator

The <di scrininator> element is required for polymorphic persistence using the table-per-class-hierarchy
mapping strategy and declares a discriminator column of the table. The discriminator column contains marker
values that tell the persistence layer what subclass to instantiate for a particular row. A restricted set of types
may beused: string, character,integer, byte, short, bool ean, yes_no, true_fal se.

<di scri m nat or
col um="di scri mi nat or _col um" (1)
type="di scri m nat or _t ype" (2)
force="true|fal se" (3)
/>

(1) col unm (optional - defaultsto cl ass) the name of the discriminator column.

(2) type (optiona - defaultsto st ri ng) a name that indicates the Hibernate type

(3) force (optional - defaultsto f al se) "force" Hibernate to specify allowed discriminator values even when
retrieving all instances of the root class.

Actual values of the discriminator column are specified by the di scri mi nat or - val ue attribute of the <cl ass>
and <subcl ass> elements.

The force attribute is (only) useful if the table contains rows with "extra" discriminator values that are not
mapped to a persistent class. Thiswill not usually be the case.

5.1.7. version (optional)

The <versi on> element is optional and indicates that the table contains versioned data. This is particularly
useful if you plan to use long transactions (see bel ow).

<versi on
col um="ver si on_col um" (1)
nanme="pr oper t yNane" (2)
type="t ypenane" (3)
access="fi el d| property| d assNane" (4)
unsaved- val ue="nul | | negat i ve| undef i ned" (5)
/>

(1) col um (optional - defaults to the property name): The name of the column holding the version number.

(2) nane: The name of aproperty of the persistent class.

(3) type (optional - defaultstoi nt eger ): The type of the version number.

(4) access (optional - defaults to property): The strategy Hibernate should use for accessing the property
value.

(5) unsaved-val ue (optional - defaultsto undefi ned): A version property value that indicates that an instance
is newly instantiated (unsaved), distinguishing it from transient instances that were saved or loaded in a
previous session. (undef i ned specifies that the identifier property value should be used.)

Version numbers may be of typel ong, i nt eger, short, ti mest anp Of cal endar .

Hibernate 2.1.3 39



HHHHHHE HHHHHHHE- T SRR

5.1.8. timestamp (optional)

The optional <t i mest anp> element indicates that the table contains timestamped data. This is intended as an
alternative to versioning. Timestamps are by nature a less safe implementation of optimistic locking. However,
sometimes the application might use the timestampsin other ways.

<ti nest anp

col um="ti mest anp_col um" (1)
nanme="pr opert yNane" (2)
access="fi el d| property| Cl assNane" (3)
unsaved- val ue="nul | | undefi ned" (4)

/>

(1) col um (optional - defaults to the property name): The name of a column holding the timestamp.

(2) nane: The name of a JavaBeans style property of Javatype Dat e or Ti mest anp oOf the persistent class.

(3) access (optional - defaults to property): The strategy Hibernate should use for accessing the property
value.

(4) unsaved-val ue (optional - defaults to nul 1 ): A version property value that indicates that an instance is
newly instantiated (unsaved), distinguishing it from transient instances that were saved or loaded in a
previous session. (undef i ned specifies that the identifier property value should be used.)

Note that <t i mest anp> isequivalent to <ver si on type="ti mest anp">.

5.1.9. property

The <pr oper t y> element declares a persistent, JavaBean style property of the class.

<property
nane="pr opert yNane" (1)
col um="col umm_nane" (2)
type="t ypenane" (3)
updat e="true| f al se" (4)
insert="true|fal se" (4)

formul a="arbitrary SQL expression" (5)
access="fi el d| property| Cl assNane" (6)
/>

(1) nane: the name of the property, with an initial lowercase letter.

(2) col um (optional - defaults to the property name): the name of the mapped database table column.

(3) type (optiona): aname that indicates the Hibernate type.

(4) update, insert (optiona - defaultsto true) : specifies that the mapped columns should be included in
SQL uUPDATE and/or | NSERT statements. Setting both to fal se allows a pure "derived" property whose
value is initialized from some other property that maps to the same colum(s) or by a trigger or other
application.

(5) formula (optional): an SQL expression that defines the value for a computed property. Computed
properties do not have a column mapping of their own.

(6) access (optional - defaults to property): The strategy Hibernate should use for accessing the property
value.

typename could be:

1. The name of a Hibernate basic type (eg. i nteger, string, character, date, tinestanp, float,
bi nary, serializable, object, bl ob).

2. The name of a Java class with a default basic type (eg. int, float, char, java.lang.String,
java.util.Date, java.lang.|nteger, java.sql.d ob).

3. Thename of asubclass of Per si st ent Enum(€g. eg. Col or).
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4. The name of aserializable Java class.
5. Theclass name of acustom type (eg. comillflow. t ype. MyCust onlype).

If you do not specify atype, Hibernate will use reflection upon the named property to take a guess at the correct
Hibernate type. Hibernate will try to interpret the name of the return class of the property getter using rules 2, 3,
4 in that order. However, this is not always enough. In certain cases you will still need the t ype attribute. (For
example, to distinguish between Hi ber nat e. DATE and Hi ber nat e. TI MESTAMP, Or t0 specify acustom type.)

The access attribute lets you control how Hibernate will access the property at runtime. By default, Hibernate
will call the property get/set pair. If you specify access="fi el d*, Hibernate will bypass the get/set pair and
access the field directly, using reflection. Y ou may specify your own strategy for property access by naming a
class that implementsthe interface net . sf. hi ber nat e. property. PropertyAccessor.

5.1.10. many-to-one

An ordinary association to another persistent class is declared using a many-t o- one element. The relational
model is a many-to-one association. (Itsreally just an object reference.)

<many-t o- one

nane="pr opert yNane" (1)
col um="col unmm_nane" (2)
cl ass="d assNane" (3)
cascade="al | | none| save- updat e| del et e" (4)
outer-join="true|fal se| aut o" (5)
updat e="true| f al se" (6)
insert="true|fal se" (6)
property-ref="propertyNaneFromAssoci at edCl ass" (7)
access="fi el d| property| C assNane" (8)

/>

(1) nane: The name of the property.

(2) col um (optional): The name of the column.

(3) class (optional - defaults to the property type determined by reflection): The name of the associated
class.

(4) cascade (optiona): Specifies which operations should be cascaded from the parent object to the
associated object.

(5) outer-join (optional - defaults to auto): enables outer-join fetching for this association when
hi bernate. use_outer_j oi n iSSet.

(6) update, insert (optiona - defaults to true) specifies that the mapped columns should be included in
SQL uPDATE and/or | NSERT statements. Setting both to f al se alows a pure "derived" association whose
value is initialized from some other property that maps to the same colum(s) or by a trigger or other
application.

(7) property-ref: (optional) The name of a property of the associated class that is joined to this foreign key.
If not specified, the primary key of the associated classis used.

(8) access (optional - defaults to property): The strategy Hibernate should use for accessing the property
value.

The cascade attribute permits the following values: al | , save- updat e, del et e, none. Setting a value other than
none Will propagate certain operations to the associated (child) object. See "Lifecycle Objects' below.

Theout er - j oi n attribute accepts three different values.

e auto (default) Fetch the association using an outerjoin if the associated class has no proxy
* true Alwaysfetch the association using an outerjoin
» fal se Never fetch the association using an outerjoin
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A typical many-t o- one declaration looks as simple as

<many-t o- one name="product" cl ass="Product" col um="PRODUCT_I D'/ >

Theproperty-ref attribute should only be used for mapping legacy data where aforeign key refersto a unique
key of the associated table other than the primary key. Thisis an ugly relational model. For example, suppose
the Product class had a unique serial number, that is not the primary key. (The uni que attribute controls
Hibernate's DDL generation with the SchemaExport tool.)

<property nanme="seri al Nunber" uni que="true" type="string" col um="SERI AL_NUMBER'/ >

Then the mapping for or der I t emmight use:

<many-t o- one name="product" property-ref="serial Nunber" col um="PRODUCT_SERI AL_NUMBER'/ >

Thisis certainly not encouraged, however.

5.1.11. one-to-one

A one-to-one associ ation to another persistent classis declared using aone- t o- one €lement.

<one-t 0-one

/>

(D
(2)

(4

(5)

(6)

(7

nanme="pr opert yNane" (1)
cl ass="dC assNane" (2)
cascade="al | | none| save- updat e| del et e" (3)
constrai ned="true| fal se" (4)
outer-join="true|fal se|] aut 0" (5)
property-ref="propertyNameFromAssoci at edd ass" (6)
access="fi el d| property| Cl assNane" (7)

name: The name of the property.

cl ass (optiona - defaults to the property type determined by reflection): The name of the associated
class.

cascade (optional) specifies which operations should be cascaded from the parent object to the associated
object.

constrai ned (optional) specifies that a foreign key constraint on the primary key of the mapped table
references the table of the associated class. This option affects the order in which save() and del et e()
are cascaded (and is also used by the schema export tool).

outer-join (optional - defaults to auto): Enable outer-join fetching for this association when
hi ber nate. use_out er_j oi n iS Set.

property-ref: (optional) The name of a property of the associated class that is joined to the primary key
of thisclass. If not specified, the primary key of the associated classis used.

access (optional - defaults to property): The strategy Hibernate should use for accessing the property
value.

There are two varieties of one-to-one association:

e primary key associations

* unique foreign key associations

Primary key associations don't need an extra table column; if two rows are related by the association then the
two table rows share the same primary key value. So if you want two objects to be related by a primary key
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association, you must make sure that they are assigned the same identifier value!
For aprimary key association, add the following mappings to Enpl oyee and Per son, respectively.

<one-t o- one name="person" class="Person"/>
<one-t o- one name="enpl oyee" cl ass="Enpl oyee" constrai ned="true"/>

Now we must ensure that the primary keys of related rows in the PERSON and EMPLOY EE tables are equal.
We use a special Hibernate identifier generation strategy called f or ei gn:

<cl ass name="person" tabl e=" PERSON" >
<id name="id" col um="PERSON_| D" >
<generator class="foreign">
<par am nane="property" >enpl oyee</ par an>
</ gener at or >
</id>

<one-t 0- one nane="enpl oyee"
cl ass="Enpl oyee"
constrai ned="true"/>
</ cl ass>

A newly saved instance of Per son is then assigned the same primar key value as the Enpl oyee instance refered
with the enpl oyee property of that Per son.

Alternatively, aforeign key with a unique constraint, from Enpl oyee t0 Per son, may be expressed as:

<many-t o- one nane="person" class="Person" col um="PERSON | D' uni que="true"/>

And this association may be made bidirectional by adding the following to the Per son mapping:

<one-to0-one nane"enpl oyee" class="Enpl oyee" property-ref="person"/>

5.1.12. component, dynamic-component

The <conponent> element maps properties of a child object to columns of the table of a parent class.
Components may, in turn, declare their own properties, components or collections. See "Components' below.

<conponent
nanme="pr opert yNane" (1)
cl ass="cl assNane" (2)
insert="true|fal se" (3)
upat e="true| f al se" (4)

access="fiel d| property| O assName"> (5)

<property ..... />
<many-to-one .... />

</ conponent >

(1) nane: The name of the property.

(2) class (optional - defaults to the property type determined by reflection): The name of the component
(child) class.

(3) insert: Do the mapped columns appear in SQL | NSERTS?

(4) updat e: Do the mapped columns appear in SQL UPDATES?

(5) access (optional - defaults to property): The strategy Hibernate should use for accessing the property
value.
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The child <pr oper t y> tags map properties of the child class to table columns.

The <conponent > element allows a <par ent > subelement that maps a property of the component class as a
reference back to the containing entity.

The <dynani c- conponent > element allows a Map to be mapped as a component, where the property names refer
to keys of the map.

5.1.13. subclass

Finally, polymorphic persistence requires the declaration of each subclass of the root persistent class. For the
(recommended) table-per-class-hierarchy mapping strategy, the <subcl ass> declaration is used.

<subcl ass
nanme="C assNane" (1)
di scrim nat or-val ue="di scri m nat or _val ue" (2)
proxy="Proxyl nterface" (3)
| azy="true|fal se" (4)

dynam c- updat e="true| f al se"
dynami c-insert="true|fal se">

<property .... />

</ subcl ass>

(1) nane: Thefully qualified class name of the subclass.

(2) discrimnator-value (optional - defaults to the class name): A value that distiguishes individual
subclasses.

(3) proxy (optional): Specifiesaclass or interface to use for lazy initializing proxies.

(4) lazy (optional): Setting | azy="true" is a shortcut equalivalent to specifying the name of the class itself
asthe pr oxy interface.

Each subclass should declare its own persistent properties and subclasses. <ver si on> and <i d> properties are
assumed to be inherited from the root class. Each subclass in a heirarchy must define a unique di scri ni nat or -
val ue. If noneis specified, the fully qualified Java class nameis used.

5.1.14. joined-subclass

Alternatively, a subclass that is persisted to its own table (table-per-subclass mapping strategy) is declared
using a<j oi ned- subcl ass> element.

<j oi ned- subcl ass

name="C assNane" (1)
proxy="Proxyl nterface" (2)
| azy="true| fal se" (3)

dynami c- updat e="true| f al se"
dynam c-insert="true|fal se">

<key .... >

<property .... />

</ j oi ned- subcl ass>

(1) nane: Thefully qualified class name of the subclass.
(2) proxy (optiona): Specifiesaclass or interface to use for lazy initializing proxies.
(3) lazy (optional): Setting | azy="true" is a shortcut equalivalent to specifying the name of the class itself
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asthe pr oxy interface.

No discriminator column is required for this mapping strategy. Each subclass must, however, declare a table
column holding the object identifier using the <key> element. The mapping at the start of the chapter would be
re-written as:

<?xm version="1.0"?>

<! DOCTYPE hi ber nat e- mappi ng PUBLI C
"-// Hi bernat e/ H bernate Mappi ng DTD// EN'
"http://hibernate. sourceforge. net/hi bernat e- mappi ng- 2. 0. dt d" >

<hi ber nat e- mappi ng package="eg">
<cl ass name="Cat" tabl e="CATS">

<id name="id" colum="uid" type="Ilong">
<generator class="hilo"/>

</id>

<property nane="birthdate" type="date"/>
<property nane="col or" not-null="true"/>
<property nane="sex" not-null="true"/>

<property nane="wei ght"/>
<many-t o- one nane="nate"/>
<set name="kittens">
<key col um="MOTHER'/ >
<one-to-nmany class="Cat"/>
</set>
<j oi ned- subcl ass nane="Donesti cCat" tabl e="DOVESTI C_CATS" >
<key col um="CAT"/>
<property nanme="nane" type="string"/>
</ j oi ned- subcl ass>
</ cl ass>

<cl ass nane="eg. Dog" >
<l-- mapping for Dog could go here -->
</ cl ass>

</ hi ber nat e- mappi ng>

5.1.15. map, set, list, bag

Collections are discussed | ater.

5.1.16. import

Suppose your application has two persistent classes with the same name, and you don't want to specify the fully
qualified (package) name in Hibernate queries. Classes may be "imported” explicitly, rather than relying upon
aut o-i nport="true". You may even import classes and interfaces that are not explicitly mapped.

<inport cl ass="java.l ang. Obj ect" rename="Universe"/>

<i nport
cl ass="d assNange" (1)
r ename=" Shor t Nanme" (2)
/>

(1) class: Thefully qualified class name of of any Javaclass.
(2) renanme (optional - defaults to the unqualified class name): A name that may be used in the query
language.
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5.2. Hibernate Types

5.2.1. Entities and values

To understand the behaviour of various Java language-level objects with respect to the persistence service, we
need to classify them into two groups:

An entity exists independently of any other objects holding references to the entity. Contrast this with the usual
Java model where an unreferenced object is garbage collected. Entities must be explicitly saved and deleted
(except that saves and deletions may be cascaded from a parent entity to its children). Thisis different from the
ODMG model of object persistence by reachablity - and corresponds more closely to how application objects
areusually used in large systems. Entities support circular and shared references. They may also be versioned.

An entity's persistent state consists of references to other entities and instances of value types. Values are
primitives, collections, components and certain immutable objects. Unlike entities, values (in particular
collections and components) are persisted and deleted by reachability. Since value objects (and primitives) are
persisted and deleted along with their containing entity they may not be independently versioned. Values have
no independent identity, so they cannot be shared by two entities or collections.

All Hibernate types except collections support null semantics.

Up until now, we've been using the term "persistent class' to refer to entities. We will continue to do that.
Strictly speaking, however, not all user-defined classes with persistent state are entities. A component is a user
defined class with value semantics.

5.2.2. Basic value types

The basic types may be roughly categorized into

i nteger, long, short, float, double, character, byte, bool ean, yes_no, true_false
Type mappings from Java primitives or wrapper classes to appropriate (vendor-specific) SQL column
types. boolean, yes_no and true_false are al aternative encodings for a Java bool ean or
j ava. | ang. Bool ean.

string
A type mapping fromj ava. | ang. St ri ng t0 VARCHAR (or Oracle VARCHAR?).

date, tine, tinmestanp
Type mappings from java. util.Date and its subclasses to SQL types DATE, TI ME and TI MESTAMP (OF
equivalent).

cal endar, cal endar_date
Type mappings fromj ava. uti| . Cal endar to SQL types TI MESTAMP and DATE (or equivalent).

bi g_deci nal
A type mapping from j ava. mat h. Bi gDeci mal t0 NUVERI C (Or Oracle NUVBER).

| ocal e, tinezone, currency
Type mappings from j ava. util . Local e, java. util. Ti meZone and j ava. util. Currency t0 VARCHAR (Or
Oracle VARCHAR?2). Instances of Local e and Cur r ency are mapped to their 1SO codes. Instances of Ti nezone
are mapped to their 1 D.
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cl ass
A type mapping from j ava. | ang. O ass t0 VARCHAR (or Oracle VARCHAR2). A d ass is mapped to its fully
qualified name.

bi nary

Maps byte arrays to an appropriate SQL binary type.

t ext
Maps long Java strings to a SQL CLOB or TEXT type.

serializable
Maps serializable Java types to an appropriate SQL binary type. Y ou may also indicate the Hibernate type
seri al i zabl e with the name of a serializable Java class or interface that does not default to a basic type or
implement Per si st ent Enum

cl ob, blob
Type mappings for the JDBC classes java.sgl.dob and java.sqgl.Blob. These types may be
inconvenient for some applications, since the blob or clob object may not be reused outside of a transaction.
(Furthermore, driver support is patchy and inconsistent.)

Unique identifiers of entities and collections may be of any basic type except binary, bl ob and cl ob.
(Composite identifiers are a so allowed, see below.)

The basic value types have corresponding Type constants defined on net. sf. hi ber nat e. Hi bernate. For
example, Hi ber nat e. STRI NG representsthe st ri ng type.

5.2.3. Persistent enum types

An enumerated type is a common Java idiom where a class has a constant (small) number of immutable
instances. Y ou may create a persistent enumerated type by implementing net . sf . hi ber nat e. Per si st ent Enum
defining the operationst ol nt () and from nt () :

package eg;
i mport net.sf. hi bernate. Persi stent Enum

public class Col or inplenents Persistent Enum {
private final int code;
private Color(int code) {

this. code = code;

}
public static final Color TABBY = new Col or (0);
public static final Color G NGER = new Col or(1);
public static final Color BLACK = new Col or (2);

public int tolnt() { return code; }

public static Color from nt(int code) {
switch (code) {
case 0: return TABBY;
case 1. return G NCER;
case 2: return BLACK;
default: throw new Runti meException("Unknown col or code");

The Hibernate type name is simply the name of the enumerated class, in this case eg. Col or .
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5.2.4. Custom value types

It is relatively easy for developers to create their own value types. For example, you might want to persist
properties of type j ava. | ang. Bi gl nt eger t0 VARCHAR columns. Hibernate does not provide a built-in type for
this. But custom types are not limited to mapping a property (or collection element) to a single table column.
So, for example, you might have a Java property get Name() /set Name() Of type j ava.lang. String that is
persisted to the columns FI RST_NAME, | NI TI AL, SURNAME.

To implement a custom  type implement either net . sf. hi ber nat e. User Type or
net . sf. hi ber nat e. Conposi t eUser Type and declare properties using the fully qualified classname of the type.
Check out net . sf . hi bernat e. t est. Doubl eSt ri ngType to see the kind of things that are possible.

<property nane="twoStrings" type="net.sf.hibernate.test.Doubl eStringType">
<col um name="first_string"/>
<col um nane="second_string"/>

</ property>

Notice the use of <col um> tags to map a property to multiple columns.

Even though Hibernate's rich range of built-in types and support for components means you will very rarely
need to use a custom type, it is nevertheless considered good form to use custom types for (non-entity) classes
that occur frequently in your application. For example, a Monet or yAmount class is a good candidate for a
Conposi t eUser Type, even though it could easily be mapped as a component. One motivation for this is
abstraction. With a custom type, your mapping documents would be future-proofed against possible changesin
your way of representing monetory values.

5.2.5. Any type mappings

There is one further type of property mapping. The <any> mapping element defines a polymorphic association
to classes from multiple tables. This type of mapping aways requires more than one column. The first column
holds the type of the associated entity. The remaining columns hold the identifier. It isimpossible to specify a
foreign key constraint for this kind of association, so this is most certainly not meant as the usua way of
mapping (polymorphic) associations. Y ou should use this only in very special cases (eg. audit logs, user session
data, etc).

<any name="anyEntity" id-type="Ilong" neta-type="eg.custom C ass2Tabl enaneType" >
<col um nane="t abl e_nane"/>
<col um nane="id"/>

</ any>

The et a-type attribute lets the application specify a custom type that maps database column values to
persistent classes which have identifier properties of the type specified by i d-type. If the meta-type returns
instances of j ava. | ang. d ass, nothing else is required. On the other hand, if it is a basic type like string or
char act er , you must specify the mapping from valuesto classes.

<any name="anyEntity" id-type="long" neta-type="string">
<net a- val ue val ue="TBL_AN MAL" cl ass="Ani nal "/ >
<net a- val ue val ue="TBL_HUMAN' cl ass="Human"/>
<net a-val ue val ue="TBL_ALI EN' cl ass="Alien"/>
<col um nane="t abl e_nane"/>
<col um nane="id"/>

</ any>

<any
nanme="pr opert yNane" (1)
i d-type="idtypenane" (2)
net a- t ype="net at ypenane" (3)
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cascade="none| al | | save- updat e" (4)

access="fi el d| property| O assNane" (5)
>

<meta-value ... />

<neta-value ... />

<colum .... />

<colum .... />

</ any>

(1) nane: the property name.

(2) id-type:theidentifier type.

(3) nmeta-type (optiona - defaultsto cl ass): atype that mapsj ava. | ang. d ass to a single database column
or, alternatively, atype that is alowed for a discriminator mapping.

(4) cascade (optional- defaultsto none): the cascade style.

(5) access (optional - defaults to property): The strategy Hibernate should use for accessing the property
value.

The old obj ect typethat filled asimilar role in Hibernate 1.2 is still supported, but is now semi-deprecated.

5.3. SQL quoted identifiers

Y ou may force Hibernate to quote an identifier in the generated SQL by enclosing the table or column name in
backticks in the mapping document. Hibernate will use the correct quotation style for the SQL bi al ect (usually
double quotes, but brackets for SQL Server and backticks for MySQL).

<cl ass nanme="Linelten table=""Line Item">

<id name="id" colum=""Item |d "/><generator class="assigned"/></id>
<property nane="itenNunber" colum=""Item# "/>
</ cl ass>

5.4. Modular mapping files

It is possible to define subcl ass and j oi ned- subcl ass Mappings in seperate mapping documents, directly
beneath hi ber nat e- mappi ng. This allows you to extend a class hierachy just by adding a new mapping file.
You must specify an ext ends attribute in the subclass mapping, naming a previously mapped superclass. Use
of this feature makes the ordering of the mapping documents important!

<hi ber nat e- mappi ng>
<subcl ass nane="eg. subcl ass. Donesti cCat" extends="eg.Cat" discrinm nator-val ue="D">
<property nanme="nane" type="string"/>
</ subcl ass>
</ hi ber nat e- mappi ng>
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6.1. Persistent Collections

This section does not contain much example Java code. We assume you aready know how to use Javas
collections framework. If so, there's not really anything more to know - with a single caveat, you may use Java
collections the same way you always have.

Hibernate can persist instances of java.util.Map, java.util.Set, java.util.SortedMap,
java.util.SortedSet, java.util.List, and any array of persistent entities or values. Properties of type
java.util.Col l ectionoOrjava.util.List may also be persisted with "bag" semantics.

Now the caveat: persistent collections do not retain any extra semantics added by the class implementing the
collection interface (eg. iteration order of a Li nkedHashSet ). The persistent collections actually behave like
HashMap, HashSet, TreeMap, TreeSet and ArrayLi st respectively. Furthermore, the Java type of a property
holding a collection must be the interface type (ie. Map, Set Or Li st ; never HashMap, TreeSet OF Arrayli st ).
This restriction exists because, when you're not looking, Hibernate sneakily replaces your instances of Map, Set
and Li st with instances of its own persistent implementations of Map, Set or Li st. (So also be careful when
using == on your collections.)

Cat cat = new DonesticCat();
Cat kitten = new DonesticCat();

Set kittens = new HashSet ();

kittens. add(kitten);

cat.setKittens(kittens);

sessi on. save(cat);

kittens = cat.getKittens(); //Ckay, kittens collection is a Set
(HashSet) cat.getKittens(); //Error!

Collections obey the usua rules for value types. no shared references, created and deleted along with
containing entity. Due to the underlying relational model, they do not support null value semantics; Hibernate
does not distinguish between a null collection reference and an empty collection.

Coallections are automatically persisted when referenced by a persistent object and automatically deleted when
unreferenced. If a collection is passed from one persistent object to another, its elements might be moved from
one table to another. You shouldn't have to worry much about any of this. Just use Hibernate's collections the
same way you use ordinary Java collections, but make sure you understand the semantics of bidirectional
associations (discussed later) before using them.

Collection instances are distinguished in the database by a foreign key to the owning entity. This foreign key is
referred to as the collection key . The collection key is mapped by the <key> element.

Coallections may contain almost any other Hibernate type, including all basic types, custom types, entity types
and components. This is an important definition: An object in a collection can either be handled with "pass by
value" semantics (it therefore fully depends on the collection owner) or it can be a reference to another entity
with an own lifecycle. Collections may not contain other collections. The contained type is referred to as the
collection element type. Collection elements are mapped by <elenent>, <conposite-elenment>,
<one-t o- many>, <many-to- many> Of <many-to-any>. The first two map elements with value semantics, the
other three are used to map entity associations.

All collection types except set and bag have an index column - a column that maps to an array or Li st index or
vap key. The index of a Map may be of any basic type, an entity type or even a composite type (it may not be a
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collection). The index of an array or list is always of type i nteger. Indexes are mapped using <i ndex>,
<i ndex- many-t o- many>, <conposi t e-i ndex> Of <i ndex- many-t o- any>.

There are quite a range of mappings that can be generated for collections, covering many common relational
models. We suggest you experiment with the schema generation tool to get a feeling for how various mapping
declarations transl ate to database tables.

6.2. Mapping a Collection

Collections are declared by the <set>, <list>, <map>, <bag>, <array> and <prinmitive-array> elements.
<map> IS representative:

<map
name="pr opert yNanme" (1)
t abl e="t abl e_nane" (2)
schema="schena_nane" (3)
| azy="true| fal se" (4)
i nverse="true|fal se" (5)
cascade="al | | none| save- updat e| del et e| al | - del et e- or phan" (6)
sort ="unsort ed| nat ural | conpar at or d ass" (7)
order - by="col utm_nane asc| desc" (8)
where="arbitrary sql where condition" (9)
outer-join="true|fal se| aut o" (10)
bat ch-si ze="N" (12)
access="fi el d| property|  assNane" (12)

>
<key .... [>
<index .... [>
<elenment .... />

</ map>

(1) nane the collection property name

(2) table (optiona - defaults to property name) the name of the collection table (not used for one-to-many
associations)

(3) schema (optional) the name of atable schemato override the schema declared on the root element

(4) lazy (optional - defaultsto f al se) enable lazy initialization (not used for arrays)

(5) inverse (optiona - defaults to fal se) mark this collection as the "inverse" end of a bidirectional
association

(6) cascade (optional - defaultsto none) enable operations to cascade to child entities

(7) sort (optional) specify asorted collection with nat ural sort order, or a given comparator class

(8) order-by (optional, JDK1.4 only) specify a table column (or columns) that define the iteration order of
the Map, Set or bag, together with an optional asc or desc

(9) where (optional) specify an arbitrary SQL WHERE condition to be used when retrieving or removing the
collection (useful if the collection should contain only a subset of the available data)

(10) outer-joi n (optional) specify that the collection should be fetched by outer join, whenever possible. Only
one collection may be fetched by outer join per SQL SELECT.

(11) bat ch-si ze (optional, defaults to 1) specify a"batch size" for lazily fetching instances of this collection.

(12) access (optional - defaults to property): The strategy Hibernate should use for accessing the property
value.

The mapping of a List or array requires a seperate table column holding the array or list index (the i in
foo[i]). If your relational model doesn't have an index column, e.g. if you're working with legacy data, use an
unordered set instead. This seems to put people off who assume that Li st should just be a more convenient
way of accessing an unordered collection. Hibernate collections strictly obey the actual semantics attached to
the set, Li st and map interfaces. Li st elements don't just spontaneously rearrange themselves!
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On the other hand, people who planned to use the Li st to emulate bag semantics have a legitimate grievance
here. A bag is an unordered, unindexed collection which may contain the same element multiple times. The
Java collections framework lacks a Bag interface, hence you have to emulate it with aLi st . Hibernate lets you
map properties of type Li st or Col | ecti on With the <bag> element. Note that bag semantics are not really part
of the col | ect i on contract and they actually conflict with the semantics of the Li st contract (however, you can
sort the bag arbitrarily, discussed later in this chapter).

Note: Large Hibernate bags mapped with i nver se="f al se" are inefficient and should be avoided; Hibernate
can't create, delete or update rows individualy, because there is no key that may be used to identify an
individual row.

6.3. Collections of Values and Many-To-Many Associations

A collection table is required for any collection of values and any collection of references to other entities
mapped as a many-to-many association (the natural semantics for a Java collection). The table requires
(foreign) key column(s), element column(s) and possibly index column(s).

The foreign key from the collection table to the table of the owning classis declared using a <key> element.

<key col um="col um_nane"/ >

(1) col um (required): The name of the foreign key column.

For indexed collections like maps and lists, we require an <i ndex> element. For lists, this column contains
sequential integers numbered from zero. Make sure that your index redly starts from zero if you have to deal
with legacy data. For maps, the column may contain any values of any Hibernate type.

<i ndex
col um="col um_nane" (1)
type="t ypenane" (2)
/>

(1) col um (required): The name of the column holding the collection index values.
(2) type (optional, defaultstoi nt eger ): The type of the collection index.

Alternatively, amap may be indexed by objects of entity type. We use the <i ndex- many- t o- many> element.

<i ndex- many-t o- many
col um="col um_nane" (1)
cl ass="d assNane" (2)
/>

(1) col umn (required): The name of the foreign key column for the collection index values.
(2) class (required): The entity class used as the collection index.

For acollection of values, we use the <el enent > tag.

<el enent
col um="col um_nane" (1)
type="t ypenane" (2)
/>

(1) col um (required): The name of the column holding the collection element values.
(2) type (required): The type of the collection element.
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A collection of entities with its own table corresponds to the relational notion of many-to-many association. A
many to many association is the most natural mapping of a Java collection but is not usually the best relational
model.

<many-t o- many

col um="col unm_nane" (1)
cl ass="dC assNane" (2)
outer-join="true|fal se|] aut 0" (3)

/>

(1) col um (required): The name of the element foreign key column.

(2) class (required): The name of the associated class.

(3) outer-join (optional - defaults to auto): enables outer-join fetching for this association when
hi ber nate. use_out er_j oi n iS Set.

Some examples, first, a set of strings:

<set name="nanes" tabl e=" NAMES" >

<key col um="GROUPI D"/ >

<el enent col um="NAME" type="string"/>
</ set>

A bag containing integers (with an iteration order determined by the or der - by attribute):

<bag nane="si zes" tabl e="SIZES" order-by="S| ZE ASC'>
<key col um="OMNER'/ >
<el enent col um="SI ZE' type="integer"/>

</ bag>

An array of entities - in this case, a many to many association (note that the entities are lifecycle objects,
cascade="al | "):

<array nane="foos" tabl e="BAR FOOS" cascade="al | ">
<key col um="BAR | D'/ >

<i ndex col um="1"/>
<many-to-many col um="FOO_| D' cl ass="org. hi ber nat e. Foo"/>
</array>

A map from string indices to dates:

<map name="hol i days" tabl e="holidays" schema="dbo" order-by="hol nane asc">
<key col um="id"/>
<i ndex col um="hol _name" type="string"/>
<el enment col um="hol _date" type="date"/>

</ map>

A list of components (discussed in the next chapter):

<l i st name="car Conponents" tabl e="car_conponents">
<key col umm="car _i d"/>
<i ndex col um="posn"/>
<conposi te-el ement cl ass="org. hi bernat e. car. Car Conponent " >
<property nanme="price" type="float"/>
<property nane="type" type="org. hi bernate. car.Conponent Type"/>
<property nane="seri al Nunber" col um="seri al _no" type="string"/>
</ conposi t e-el enent >
</list>

6.4. One-To-Many Associations
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A one to many association links the tables of two classes directly, with no intervening collection table. (This
implements a one-to-many relational model.) This relational model loses some of the semantics of Java
collections:

* No null values may be contained in amap, set or list
« Aninstance of the contained entity class may not belong to more than one instance of the collection
« Aninstance of the contained entity class may not appear at more than one value of the collection index

An association from Foo to Bar reguires the addition of akey column and possibly an index column to the table
of the contained entity class, Bar . These columns are mapped using the <key> and <i ndex> elements described
above.

The <one- t o- many> tag indicates a one to many association.

<one-to-many cl ass="Cl assNanme"/>

(1) class (required): The name of the associated class.
Example:

<set nanme="bars">

<key colum="foo_id"/>

<one-to-many cl ass="org. hi bernate. Bar"/>
</set>

Notice that the <one-t o- many> element does not need to declare any columns. Nor isit necessary to specify the
t abl e name anywhere.

Very Important Note: If the <key> column of a <one-t o- many> association is declared NOT NuULL, Hibernate
may cause constraint violations when it creates or updates the association. To prevent this problem, you must
use a hidirectional association with the many valued end (the set or bag) marked asi nverse="true". See the
discussion of bidirectional associations later in this chapter.

6.5. Lazy Initialization

Coallections (other than arrays) may be lazily initialized, meaning they load their state from the database only
when the application needs to access it. Initialization happens transparently to the user so the application would
not normally need to worry about this (in fact, transparent lazy initialization is the main reason why Hibernate
needs its own collection implementations). However, if the application tries something like this:

s = sessions. openSessi on();

User u = (User) s.find("from User u where u.name=?", userNanme, Hi bernate.STRI NG .get(0);
Map permi ssions = u. getPerm ssions();

s.connection().commt();

s.cl ose();

I nteger accesslLevel = (Integer) perm ssions.get("accounts"); // Error!

It could be in for a nasty surprise. Since the permissions collection was not initialized when the Sessi on was
committed, the collection will never be able to load its state. The fix is to move the line that reads from the
collection to just before the commit. (There are other more advanced ways to solve this problem, however.)

Alternatively, use a non-lazy collection. Since lazy initialization can lead to bugs like that above, non-laziness
is the default. However, it is intended that lazy initiaization be used for aimost all collections, especially for
collections of entities (for reasons of efficiency).
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Exceptions that occur while lazily initializing a collection are wrapped in aLazyl niti al i zat i onExcept i on.
Declare alazy collection using the optional | azy attribute:

<set nanme="nanes" tabl e="NAMES" |azy="true">
<key col um="group_id"/>
<el enent col um="NAME" type="string"/>
</ set>

In some application architectures, particularly where the code that accesses data using Hibernate, and the code
that uses it are in different application layers, it can be a problem to ensure that the Sessi on is open when a
collection isinitialized. They are two basic ways to deal with thisissue:

* In aweb-based application, a servlet filter can be used to close the Sessi on only at the very end of a user
request, once the rendering of the view is complete. Of course, this places heavy demands upon the
correctness of the exception handling of your application infrastructure. It is vitally important that the
Sessi on is closed and the transaction ended before returning to the user, even when an exception occurs
during rendering of the view. The servlet filter has to be able to access the Sessi on for this approach. We
recommend that a ThreadLocal variable be used to hold the current Sessi on (see chapter 1, ###H# 1.4,
<GHHHHHEHE # HiHHHHE», Tor an example implementation).

« Inan application with a seperate business tier, the business logic must "prepare” al collections that will be
needed by the web tier before returning. This means that the businesstier should load all the data and return
al the data already initialized to the presentation/web tier that is required for a particular use case. Usually,
the application calls Hi bernate. i ni tialize() for each collection that will be needed in the web tier (this
call must occur before the session is closed) or retrieves the collection eagerly using a Hibernate query with
aFETCH clause.

e You may aso attach a previously loaded object to a new Sessi on with update() or | ock() before
accessing unitialized collections (or other proxies). Hibernate can not do this automatically, as it would
introduce ad hoc transaction semantics!

You can use the filter() method of the Hibernate Session APl to get the size of a collection without
initializing it:

( (Integer) s.filter( collection, "select count(*)" ).get(0) ).intValue()

filter() or createFilter() are also used to efficiently retrieve subsets of a collection without needing to
initialize the whole collection.

6.6. Sorted Collections

Hibernate supports collections implementing j ava. util. SortedMap and java. util.SortedSet. You must
specify a comparator in the mapping file:

<set nane="al i ases" tabl e="person_aliases" sort="natural ">
<key col um="person"/>
<el ement col um="nane" type="string"/>

</ set>

<map nanme="hol i days" sort="ny.custom Hol i dayConparator" |azy="true">
<key columm="year id"/>
<i ndex col um="hol _nanme" type="string"/>
<el ement col um="hol _date" type="date"/>

</ map>
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Allowed values of the sort attribute are unsorted, natural and the name of a class implementing
java.util . Conparator.

Sorted collections actually behave likej ava. util. TreeSet Of j ava. util. TreeMap.

If you want the database itself to order the collection elements use the or der - by attribute of set, bag or map
mappings. This solution is only available under JDK 1.4 or higher (it is implemented using Li nkedHashSet Or
Li nkedHashMap). This performs the ordering in the SQL query, not in memory.

<set nanme="al i ases" tabl e="person_aliases" order-by="nane asc">
<key col um="person"/>
<el enent col um="nane" type="string"/>

</ set>

<map nane="hol i days" order-by="hol date, hol _nane" |azy="true">
<key col um="year _id"/>
<i ndex col um="hol _nanme" type="string"/>
<el ement col um="hol _date type="date"/>

</ map>

Note that the value of the or der - by attributeis an SQL ordering, not aHQL ordering!
Associations may even be sorted by some arbitrary criteriaat runtime using afilter().

sortedUsers = s.filter( group.getUsers(), "order by this.nanme" );

6.7. Using an <i dbag>

If you've fully embraced our view that composite keys are a bad thing and that entities should have synthetic
identifiers (surrogate keys), then you might find it a bit odd that the many to many associations and collections
of values that we've shown so far al map to tables with composite keys! Now, this point is quite arguable; a
pure association table doesn't seem to benefit much from a surrogate key (though a collection of composite
values might). Nevertheless, Hibernate provides a (dlightly experimental) feature that alows you to map many
to many associations and collections of values to atable with a surrogate key.

The <i dbag> element letsyou map aLi st (or Col | ect i on) with bag semantics.

<i dbag nane="1|overs" tabl e="LOVERS" |azy="true">
<col l ection-id colum="I1D" type="long">
<generator class="hilo"/>
</coll ection-id>
<key col unm="PERSONL"/ >
<many-t o- many col umm="PERSON2" cl ass="eg. Person" outer-join="true"/>
</i dbag>

As you can see, an <i dbag> has a synthetic id generator, just like an entity class! A different surrogate key is
assigned to each collection row. Hibernate does not provide any mechanism to discover the surrogate key value
of aparticular row, however.

Note that the update performance of an <i dbag> is much better than a regular <bag>! Hibernate can locate
individual rows efficiently and update or delete them individually, just like alist, map or set.

In the current implementation, the i dentity identifier generation strategy is not supported for <i dbag>
collection identifiers.
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6.8. Bidirectional Associations

A bidirectional association allows navigation from both "ends"' of the association. Two kinds of bidirectional
association are supported:

one-to-many
set or bag valued at one end, single-valued at the other

many-to-many
set or bag valued at both ends

Please note that Hibernate does not support bidirectional one-to-many associations with an indexed collection
(list, map or array) as the "many" end, you have to use a set or bag mapping.

Y ou may specify a bidirectional many-to-many association simply by mapping two many-to-many associations
to the same database table and declaring one end as inverse (which one is your choice). Here's an example of a
bidirectional many-to-many association from a class back to itself (each category can have many items and
each item can be in many categories):

<cl ass nane="org. hi bernat e. aucti on. Cat egory" >
<id name="id" colum="I1D"/>

<bag nanme="itens" tabl e="CATEGORY_| TEM' |azy="true">
<key col umm="CATEGORY_I D'/ >
<many-to- many cl ass="org. hi bernate. auction.|ten colum="1TEM |D"'/>
</ bag>
</ cl ass>

<cl ass nane="org. hi bernate. auction.ltent>
<id name="id" colum="1D"/>

<I-- inverse end -->
<bag nane="cat egori es" tabl e="CATEGORY_| TEM' inverse="true" |azy="true">
<key colum="1TEM | D'/ >
<many-t o- many cl ass="org. hi bernate. aucti on. Cat egory" col um="CATEGORY_I| D'/ >
</ bag>
</ cl ass>

Changes made only to the inverse end of the association are not persisted. This means that Hibernate has two
representations in memory for every bidirectional association, one link from A to B and another link from B to
A. Thisis easier to understand if you think about the Java object model and how we create a many-to-many
relationship in Java:

category.getltens().add(item; /'l The category now "knows" about the relationship
i tem get Cat egori es().add(category); /1 The item now "knows" about the relationship
sessi on. update(item; /1l No effect, nothing will be saved!

sessi on. updat e( cat egory); /1l The relationship will be saved

The non-inverse side is used to save the in-memory representation to the database. We would get an
unneccessary INSERT/UPDATE and probably even aforeign key violation if both would trigger changes! The
sameis of course aso true for bidirectional one-to-many associations.

Y ou may map a bidirectional one-to-many association by mapping a one-to-many association to the same table
column(s) as a many-to-one association and declaring the many-valued end i nver se="true".

<cl ass name="eg. Parent" >
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<id name="id" colum="id"/>

<set name="children" inverse="true" |azy="true">
<key col um="parent _id"/>
<one-to-many cl ass="eg. Child"/>
</set>
</ cl ass>

<cl ass nane="eg. Chi | d">
<id name="id" colum="id"/>

<many-t o-one nane="parent" class="eg.Parent" colum="parent id"/>
</ cl ass>

Mapping one end of an association with i nverse="true" doesn't affect the operation of cascades, both are
different concepts!

6.9. Ternary Associations

There are two possible approaches to mapping a ternary association. One approach is to use composite
elements (discussed below). Another isto use a Map with an association as its index:

<map nanme="contracts" |azy="true">
<key col um="enpl oyer _id"/>
<i ndex- many-t o- many col utmm="enpl oyee_i d" cl ass="Enpl oyee"/>
<one-to-many class="Contract"/>

</ map>

<map name="connections" |azy="true">
<key col um="nodel_id"/>
<i ndex- many-t o- many col utm="node2_i d" cl ass="Node"/>
<many-t o- many col um="connection_i d" cl ass="Connecti on"/>
</ map>

6.10. Heterogeneous Associations

The <many-t o-any> and <i ndex- many-t o- any> elements provide for true heterogeneous associations. These
mapping e ements work in the same way as the <any> element - and should also be used rarely, if ever.

6.11. Collection examples

The previous sections are pretty confusing. So lets ook at an example. This class:

package eg;
import java.util. Set;

public class Parent {
private long id;
private Set children

public long getld() { return id; }
private void setld(long id) { this.id=id; }

private Set getChildren() { return children; }
private void setChildren(Set children) { this.children=children; }
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has a collection of eg. chi | d instances. If each child has at most one parent, the most natural mapping is a one-
to-many association:;

<hi ber nat e- mappi ng>

<cl ass nane="eg. Parent">
<id name="id">
<gener ator cl ass="sequence"/>
</id>
<set name="children" |azy="true">
<key col um="parent_id"/>
<one-to-nmany cl ass="eg. Child"/>
</set>
</ cl ass>

<cl ass nane="eg. Chi | d">
<id name="id">
<generator class="sequence"/>
</id>
<property nane="nane"/>
</ cl ass>

</ hi ber nat e- mappi ng>

This maps to the following table definitions:

create table parent ( id bigint not null primary key )
create table child ( id bigint not null primary key, name varchar(255), parent_id bigint )
alter table child add constraint childfkO (parent_id) references parent

If the parent is required, use a bidirectional one-to-many association:

<hi ber nat e- mappi ng>

<cl ass nane="eg. Parent">
<id name="id">
<gener ator cl ass="sequence"/>
</id>
<set nanme="children" inverse="true" |azy="true">
<key col um="parent _id"/>
<one-to-many cl ass="eg. Child"/>
</set>
</ cl ass>

<cl ass nane="eg. Chi | d">
<id name="id">
<gener ator class="sequence"/>

</id>

<property name="nanme"/>

<many-t o-one nane="parent" class="eg.Parent" colum="parent _id" not-null="true"/>
</ cl ass>

</ hi ber nat e- mappi ng>

Notice the NOT NULL constraint:

create table parent ( id bigint not null primry key )
create table child ( id bigint not nul
primary key,
nane var char (255),
parent _id bigint not null )
alter table child add constraint childf kO (parent_id) references parent
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On the other hand, if a child might have multiple parents, a many-to-many association is appropriate:

<hi ber nat e- mappi ng>

<cl ass nane="eg. Parent">
<id name="id">
<gener at or cl ass="sequence"/>
</id>
<set name="children" lazy="true" table="childset">
<key col um="parent _id"/>
<many-t o- many cl ass="eg. Child" colum="child_id"/>
</set>
</ cl ass>

<cl ass nanme="eg. Chil d">
<id name="id">
<gener at or cl ass="sequence"/>
</id>
<property nane="nane"/>
</ cl ass>

</ hi ber nat e- mappi ng>

Table definitions;

create table parent ( id bigint not null primary key )
create table child ( id bigint not null primry key, name varchar(255) )
create table childset ( parent_id bigint not null

child_id bigint not null,

primary key ( parent_id, child_id) )
alter table childset add constraint childsetfkO (parent_id) references parent
alter table childset add constraint childsetfkl (child_id) references child
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public class Person {
private java.util.Date birthday;
private Name name;
private String key;
public String getKey() {
return key;
}

private void setKey(String key) {
t hi s. key=key;
}

public java.util.Date getBirthday() {
return birthday;

}

public void setBirthday(java.util.Date birthday) {
this.birthday = birthday;

}

public Name get Nanme() ({
return nane;

}

public void set Nane(Nanme nane) ({
thi s. nane = nane;

public class Name {
char initial;
String first;
String |ast;
public String getFirst() {
return first;
}

void setFirst(String first) {
this.first = first;

}

public String getlLast() {
return | ast;

}

voi d setlLast(String last) {
this.last = | ast;

public char getlnitial () {
return initial;

}

void setlnitial (char initial) {
this.initial = initial;

}

IR Naire, HAHHE #HHHE AR SRR AR Per son. HERHHHHTRE HHTRAART, H AR
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<cl ass nanme="eg. Person" tabl e="person">
<id name="Key" colum="pid" type="string">
<generator class="uuid. hex"/>
</id>
<property nane="birthday" type="date"/>
<conponent name="Name" class="eg. Name"> <! -- ####### "cl ass" #E#HHHHHBHHE - - >
<property nane="initial"/>
<property nane="first"/>
<property nane="last"/>
</ conponent >
</ cl ass>

FHHHHHH HHTHHHHHE TR T HRE HHEHAE# pi d, bi rthday, initial , first #1ast.

HIHE HHHE HEHARAHR HHAR SRR, T T TR TR HRARHAR AR
HHHHHE HIHHHHHE TR TR HRHH TR T TR T SRR T i T
AT HHARH HHH TRAHHH TR AR TR f (A # A T TR SRR -
HIHHHHE NUI| HEHHHHEHT THEHHEHHEHE T TR, HHH TR A i, Hibernate
TR, (R SR R SRR SRR sateEReeE (NI, B SRR e s
(NUIT). HHH HHEHHHEHHR HHHHEHHE, HHE T H .

HETHATI RS e R AR o pER Hibarnale (FRERRRERT, IREERT SR & e
(many-to-one), HHHH HHHHHHHHHE, # #.1.). HHHEH, HHEHHHHE R R R
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<cl ass nane="eg. Person" tabl e="person">
<i d name="Key" col um="pid" type="string">
<generator class="uuid. hex"/>
</id>
<property nanme="birthday" type="date"/>
<conponent nanme="Nanme" cl ass="eg. Nane">
<par ent nanme="nanedPerson"/> <! -- #######H #HEHHAH ## Person -->
<property name="initial"/>
<property nane="first"/>
<property nane="last"/>
</ conponent >
</cl ass>

(.2, HHHABHHAT #HHATHHAT HREHARHH

FHHHHHHHHHTHT T ST (B4, T Nane). ST ST T -
HHHE HiHHHE <el ement > ##f <conposi t e- el enent >,

<set nanme="sonmeNanes" tabl e="sonme_nanes" |azy="true">
<key colum="id"/>
<conposi te-el enent cl ass="eg. Nane"> <! -- ####### "cl ass" #H###HHHHHE - - >
<property nane="initial"/>
<property nanme="first"/>
<property nane="last"/>
</ conposi t e- el emrent >
</set>

THHHHHHHHE. THEHE I Set  THHHHHHH HTHHHHHE, HHHE TR A S
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HHHHEHE HHHTHET P SRS, HHHE TR T TR <many - t o- one> HHEHHHHHHE. HE-
FHHHHHE TR, T T T AT S (many-to-many) s #H
THEHHHHHE HTHHHHRHH (T, SRR S ST i i (many-to-many) o der #
| t em ##H pur chaseDat e, pri ce # quant i ty HHHHHHHHE HHEEHHHHHHE.

<cl ass nane="eg.Order" .... >

<set name="purchasedltens" tabl e="purchase_itens" |azy="true">
<key col um="order_id">
<conposi te-el emrent cl ass="eg. Purchase" >
<property nane="purchaseDate"/>
<property nane="price"/>
<property name="quantity"/>
<many-to-one nane="iten' class="egq.|tenl/> <!|-- ####### "Cl ass" H#HHH#HHHHHHHRS - - >
</ conposi t e- el emrent >
</set>
</ cl ass>

HHLH S (S L ) B

<cl ass nane="eg.Order" .... >

<set name="purchasedltens" tabl e="purchase_ itens" |azy="true">
<key col um="order_id">
<conposi te-el emrent cl ass="eg. Or derLi ne">
<many-t o- one nane="purchaseDetails cl ass="eg. Purchase"/>
<many-to-one nane="iten' class="eg.ltenl/>
</ conposi t e-el enent >
</set>
</cl ass>

HHHHHHHHHE TR T HHHHRHRRE H HEHHHRE, TR HHHHRH TR TR #
Hit TR

1.3, HHHHHAHHHH # HHHE HHHHAHHH Map

HEHHHAS <conposi t e- | ndex> HHFHHHHHE HEFHARAHHARH (AR HRATHRRS, 7 R Vap. TR,
THE HIHHHE THTHHHHHHHAHR HH## hashCode () # equal s() # HEHHH HHHHHHHHHH.

VA B B R B B
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FHE TR HHHHT FHHAHAA #EH TR (AR AR, TR HERRE B
HHHHHHHHRHHRT HRHHRR SRR

o HHf HHHEHHE HHEHHHHHRRE | ava. i 0. Seri al i zabl e.
o fHE HHHHHHE HHEHHHEHHHTHHE $HEHHEE equal s() # hashCode() , # HHHHHHHHEHHHE # HHHHHHHHEHHETE -
HHHE HHHHHE T HHHHHHE.

Hit HHE HEHHHHE HHHHHHHHAEH | dent | T er Gener at or #HHHE HHHHHHHHHTE HHHHHHHHE HEFHHHL, HETHHHE THEHH H
HEHHHHHT HHH R TR R

H 1. HIHHHHHHH TR HHRHH T TR T HH T R, 1HE TR HRHH
HHE unsaved- val ue FHHHHHHHHHHHHHE, HiHE TR HHRHT SRR # AR -
HiHE HIHHHHAL.

HHHHH HHHH # S R I nterceptoor. i sUnsaved(), #HHHE #iF HHEHHE HHEHAHEH
saveOr Updat e() HHH HIEHHHHHHE HHHHHAHHHHT | HHHH##E (Castade save | delete). Hitt HHHHHHHHHHI, Hit tHitH-
HH HHHHHHHHHRE TR HRH#R unsaved- val ue AL <ver si on> (HHE <t | nest anp>), i HHHEHHHE
THEHHHHE, H TR (rans ent) AEEHHHHHTTH, 1 (T T, HHHTTHHHTHHH i it -
HHHE (PR HHHHHHHHHTHE H 1 1 AT TR | nter cept or . i sUnsaved() #HHE-
THEHH L.

HHH TR HRAH THARHRR HRHHRAR A, AR <0 d> SRR ## <conposi te-i d>
(HHHHHHHEHE # HIHHHEHE HEHRAE H#, #HE # # <conponent >):

<cl ass nane="eg. Foo" tabl e"FOCS">
<conposi te-id name="conpl d* cl ass="eg. FooConpositel D'>
<key-property name="string"/>
<key-property name="short"/>
<key- property nane="date" colum="date_ " type="date"/>
</ conposi te-id>
<property name="nanme"/>

</ cl ass>

HHHHHH, HiHE HIFHHHH THEHH, HEEHHHHRHRE R FOOS, HHHHHE HHHHHHHHR. HH HHHEH HRHHAS HE #
HEHHHHTHE, HHHHH HAHHHR . HHRARRR T Foo THHAFH THHH TR

<many-t o- one nane="foo" cl ass="eg. Foo">
<l -- ####H#E " cl ass" #HEHHHRHHARHT - - >
<col um nanme="foo_string"/>
<col um nane="foo_short"/>
<col um nane="f oo_date"/ >
</ many-t o- one>

HitHHE HHHIHE T <col unm> HHHHHE HHEHHHTHHIHHHE T R - (multi-column) #HH-
HIHHHHHHHH T (CUSLOM tyPes). HHH HHHHE THIEHHHHHHHHHE HiH THEHHEHHEHHE S col urm. -
B BHHHRATR T Foo AR T

<set nanme="foos">
<key col um="owner _i d"/>
<many-t o- many cl ass="eg. Foo" >
<col um nanme="foo_string"/>
<col um nane="foo_short"/>
<col um nane="foo_date"/>
</ many-t o- many>
</set>

# HHHHHHE R, <one- t o- many >, T, HHE BT TR
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FHHHE FOO T HIFHFHFHE TS, T R SRR R S 1

<cl ass nanme="eg. Foo" >

<set nanme="dates" |azy="true">
<key> <\ - - BHHHHHHAY HEHHEHBHE HHHEHRHRY #HE B - - >
<col um nanme="foo_string"/>
<col um nane="foo_short"/>
<col um nane="f oo_date"/ >
</ key>
<el enent col um="foo_date" type="date"/>
</set>
</ cl ass>

(.5, HEHHH R R

R T SRR T Vap:

<dynam c- conponent nanme="userAttri butes">

<property nane="foo" col um="FQO'/>

<property nane="bar" col um="BAR'/>

<many-t o- one nane="baz" cl ass="eg. Baz" col um="BAzZ"/>
</ dynam c- conponent >

THHHHHHH HEHHHAHAHR <dynan c- conponent > HHHH-HHHE <conponent >. HIHHHHHHHHHHE HHHHHIE H---HH#
FHHHHHHHHH, 1 TR HHHHHHHHR ST S T 1 T TR, T
HIHHHHHHE T, (T HHHHEHHE ST T T SR T R, T

DOM #HH##)
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HitHHH 8. HHHHHHI HHHHHHITHTHHT

8.1. ##H HHHHHHHIHH

Hibernate S HEE (I (R, S S L

* table per class hierarchy
e table per subclass
o table per concrete class (# HHHHHHHT HHHHHHHHHHHH)

TRHPHIRHRH R T SR R i (R i 1 # 1 i
THEHHHHHHH, $HE HHE PR R HHHE TR R table-per-concrete class. Hibernate
HHE HHHHHHHHHHET TR SR <subcl ass> #HEHHHFHE # <) oi ned- subc| ass> HHFHHHHT #
HHHHHT HHHIHH <cl ass>

HHEHHEHHE # HHE HHEE HEHEE Payent # #HH#EHE Or edi t Car dPayent , CashPaynent , ChequePaynent , ##-
FHEHHE HH TR, T table-per-hierarchy #HHHE fHHHHHHT i

<cl ass nane="Paynent" tabl e=" PAYMENT" >
<id name="id" type="long" col um="PAYMENT | D'>
<generator class="native"/>
</id>
<di scri m nator col um="PAYMENT_TYPE" type="string"/>
<property nane="anount" col utm="AMOUNT"/ >

<subcl ass nane="Credi t Car dPaynent" di scri m nator-val ue="CREDI T" >

</ subcl ass>
<subcl ass nane="CashPaynent" di scri m nator-val ue=" CASH'>

</ subcl ass>
<subcl ass nane="ChequePaynent" di scri m nator-val ue=" CHEQUE" >

</ subcl ass>
</cl ass>

FHHHHHHRFRTRT. FHHATH T TR TR T T T ST (AR tHAHE #
HHHHHHHHHHRH, FHEHRH R SRR 3 HAHR R #HH NOT NULL.

HiHHHHHE tabl e-per-subcl ass #HHHHE HiHHHHHHHE HIFHHHHH HiHE.

<cl ass nane="Paynent" tabl e=" PAYMENT" >
<id name="id" type="long" col um="PAYMENT_| D">
<generator class="native"/>
</id>
<property nane="anmount" col um="AMOUNT"/ >

<j oi ned- subcl ass nane="Credi t Car dPaynent" tabl e=" CREDI T_PAYMENT" >
<key col um="PAYMENT_I D'/ >

</ j oi ned- subcl ass>
<j oi ned- subcl ass nane="CashPaynent" tabl e=" CASH_PAYNMENT" >
<key col um="PAYMENT_I D"/ >

</ j oi ned- subcl ass>
<j oi ned- subcl ass nane="ChequePaynent" tabl e=" CHEQUE_PAYMENT" >
<key col um="PAYMENT | D'/ >
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</ j oi ned- subcl ass>
</ cl ass>

B TS THHHHHE HHH THHHE, T T THHH T HHHE A R -
HHHHHHIHHE T HHHHEHHHE T (1 HHHE R THHHE 0 1 HHH T FHHHE R T # -
D).

HIHHHHEHE, HHH R table-per-subclass # Hibernate ## #HHHHH HHHHHHHE-THHHEHHHHHEHHE. HHHEHT
AL, g S L B B I S R SR table-
PEr-SUDCI aSS, #HHHHHHHHHE HHEHHHHRHHEH HHHEHHH - TR # HHEHHE TR, S
HitHHHE # HiDernate HHHHT HHHHE HHHHHE H THEHHHHHE, HH, AT, T R ST T
AT TRATHHARR TR

HHHE HHHHETE HHE HHHHE T ST ST, TR ST # Payment  HHHHHHETHE fHHHTHE-
H#HH# <many- t o- one>.

<many-t o- one name="paynent"
col um=" PAYMENT"
cl ass="Paynment"/>

HIHHHHHHHE HHHHH#H (abl e-per-concrete-Class #iHHH HitHHHE HHTHHIHHHT Hit HHHHEHHE.

<cl ass name="Credit CardPaynent" tabl e="CRED T_PAYMENT" >
<id name="id" type="long" columm="CRED T_PAYMENT | D"'>
<generator class="native"/>
</id>
<property nane="anount" col um="CREDI T_AMOUNT"/ >

</cl ass>
<cl ass nanme="CashPaynment" tabl e=" CASH_ PAYMENT" >
<id name="id" type="long" columm="CASH PAYMENT | D'>
<generator class="native"/>

</id>
<property name="anount" col utm="CASH AMOUNT"/ >

</ cl ass>
<cl ass nane="ChequePaynment " tabl e=" CHEQUE PAYMENT" >
<id name="id" type="long" col um="CHEQUE PAYMENT | D"'>
<generator class="native"/>

</id>
<property nanme="anount" col umm="CHEQUE AMOUNT"/ >

</ cl ass>

AT TR AR, TRATHRRE, HA SRR B 1 HRAARRAR HAH # SRR Paynent . #H-
Hitt HHHHHE HHFHHAHHEA HiDernate'tiH HHHHH #HHHH#H##H (implicit polymor phism). #i## # #iHHHE-
A, B PR SRR Pay went THHRIHHHRAHTE (HIE AR 1 AR .

B HHHHHHE TR HHHHHE HEHHHRRRRT HHHHHE 3 Pay ment HEHHHHH H# HHHHHHHH <any>.

<any nane="paynent"
nmet a-t ype="cl ass"
i d-type="Iong">
<col um nane="PAYMENT_CLASS"/ >
<col um nane="PAYMENT | D'/ >
</ any>

THEHHE HHHHEE, T H PR et a- 1 ype T HHHHEH HHHHHTHHTHRHHEHTTE $HH, T HHHTHHHHHTH
HHHHHHHHHEE Payment .
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<any nanme="paynent"
net a- t ype=" Paynent Met aType"
i d-type="1ong">
<col um nane="PAYMENT TYPE"/> <!-- CREDI T, CASH ### CHEQUE -->
<col um nane="PAYMENT_I D'/ >
</ any>

FHF TR R SRR S, SRR SR SR (R ST R S R s
THEHHHHHHE # R <c| ass> (B Paynent HHHHEHHEHE # HHH), fHEHHEE HHE IR HHEH i -
THHET TR T R table-per-class ## table-per-subclass! (H #iHH HHHHHHEHE -
FHEHHHTHH TR ST T # T payment )

<cl ass name="Credit CardPaynent" tabl e="CRED T_PAYMENT" >
<id name="id" type="long" columm="CRED T_PAYMENT | D"'>
<generator class="native"/>
</id>
<di scri m nator col um="CRED T_CARD' type="string"/>
<property nane="anmount" col um="CREDI T_AMOUNT"/ >

<subcl ass nane="Mast er Car dPaynent" di scri m nator-val ue="MDC'/ >
<subcl ass nane="Vi saPaynent" di scri m nator-val ue="VI SA"/ >
</ cl ass>

<cl ass nane="Nonel ectroni cTransacti on" tabl e="NONELECTRONI C_TXN'>
<id name="id" type="long" colum="TXN_|ID"'>
<generator class="native"/>
</id>

<j oi ned- subcl ass nane="CashPayment" tabl e=" CASH_PAYMENT" >
<key col umm="PAYMENT | D'/ >
<property name="anount" col utm="CASH AMOUNT"/ >

</ j oi ned- subcl ass>

<j oi ned- subcl ass nane="ChequePaynent" tabl e=" CHEQUE_PAYMENT" >
<key col um="PAYMENT | D'/ >
<property nane="anmount" col um="CHEQUE AMOUNT"/ >

</ j oi ned- subcl ass>
</ cl ass>

THEHHHHE, HHE HHE HHE T Pay et HHHHE. HHHE HHEHTHHHET (TR HE TR Pay ment | HHEHHE-
#HH# trom Payment , Hibernate HHHHHHHEHHHHETE HHHHHHHHRE AR Credi t Car dPaynent (¥ #HH#H HHHHEHHE
H, HHE S HE HHHHHHEHE R Paynent),  CashPaynment  #  ChequePaynent ##  ##
Nonel ect roni cTransact i on. Once again, we don't mention Paynent explicitly. If we execute a query against
the Paynent interface - for example, from Paynent - Hibernate automaticaly returns instances of
Cr edi t Car dPaynent (and its subclasses, since they also implement Payment ), CashPaynent and ChequePaynent
but not instances of Nonel ect roni cTransacti on.

8.2. HHHHHHHHHAH

Hiberante #HHHHHHHHHT, HHH HHHTHHHTHHHT HHHHTHHTHHHHH #H S i foreign key. #HH#-
TR TR 3 AT i #HE Toreign Key HHEHHHHHHHE (FHHHHHHHE T T
inverse="true" #H insert="fal se" update="fal se"), # ## HHHHHHHHHH HHHHHHHHHTRE HHHHRHHR H-
T R T # foreign Key's. #H S i

o HHHHHE HHHHHHHIHHE THEHHHHHEHHRH, HHHR R i #E foreign key.

o HEHHHRE HATHHRAR TR HAHR AR AR S 1 T R
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o A SR I 0 (cager|y) SRS S BRI B L fR i B

outer join.

HIHHHHHHHEHHHHI  THEHHHHRAH T (SRR R # TR R table-
per-concrete-class ## HHHHHHHHHHHHHE. (HHHHHHE H HIHHHE THEHHEHHE TR R TR
HIHHHH HHH HHHHHRHHHHRH JOIN'HH.)

H# HHHHHHHHHHHHI T R SR i 1able-per-concrete-class # #HHHHHE HitHE-
HitHH#H## # Hibernate.

THHHEHE 8. 1. (R BT HHRHTH AT R AT

i Polymorph  Polymorph | Polymorph  Polymorph | Polymorph  Polymorph | Polymorph
HEHHHAHH- | iC many- ic one- ic one- ic many- ic icqueries icjoins
HH to-one to-one to-many to-many | oad()/ get
0

table- <many-to-o <one-to-on | <one-to-ma <many-to-m s.get(Paym from from O der
per- ne> e> ny> any> ent.class, Payment p o join
class- i d) 0. payment
hierarchy p
table- <many-to-o <one-to0-on | <one-to-ma <many-to-m s.get(Paym from from O der
per- ne> e> ny> any> ent.class, Paynment p o join
subclass i d) 0. paynent

p
table- <any> Hit HHHHAEE- | HEHR#- <many-to-a useaquery  from i T
per- HHHAHH R ny> Payment p  HHHEHHHHH
concrete-
class
(HHH
-
HHHHY)
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##HH#HE 9. Manipulating Persistent Data

9.1. Creating a persistent object

An object (entity instance) is either transient or persistent with respect to a particular Sessi on. Newly
instantiated objects are, of course, transient. The session offers services for saving (ie. persisting) transient
instances:

DonesticCat fritz = new DomesticCat();
fritz.setCol or(Col or. d NGER) ;
fritz.setSex('M);

fritz.setName("Fritz");

Long generatedld = (Long) sess.save(fritz);

Donmesti cCat pk = new DomesticCat();
pk. set Col or ( Col or. TABBY) ;

pk.set Sex(' F');

pk. set Narme(" PK") ;

pk.setKittens( new HashSet () );
pk.addKitten(fritz);

sess. save( pk, new Long(1234) );

The single-argument save() generates and assigns a unique identifier to fritz. The two-argument form
attempts to persist pk using the given identifier. We generally discourage the use of the two-argument form
since it may be used to create primary keys with business meaning. It is most useful in certain special situations
like using Hibernate to persist a BMP entity bean.

Associated objects may be made persistent in any order you like unless you have a NOT NULL constraint upon a
foreign key column. There is never arisk of violating foreign key constraints. However, you might violate a
NOT NULL constraint if you save() the objectsin the wrong order.

9.2. Loading an object

The 1 oad() methods of Session give you a way to retrieve a persistent instance if you aready know its
identifier. One version takes a class object and will load the state into a newly instantiated object. The second
version allows you to supply an instance into which the state will be loaded. The form which takes an instance
is particularly useful if you plan to use Hibernate with BMP entity beans and is provided for exactly that
purpose. Y ou may discover other uses. (DIY instance pooling etc.)

Cat fritz = (Cat) sess.load(Cat.class, generatedld);

/1 you need to wap primtive identifiers
| ong pkld = 1234;
DonesticCat pk = (DonmesticCat) sess.load( Cat.class, new Long(pkld) );

Cat cat = new DonesticCat();

/1 load pk's state into cat

sess. | oad( cat, new Long(pkld) );
Set kittens = cat.getKittens();

Note that 1 oad() will throw an unrecoverable exception if there is no matching database row. If the class is
mapped with a proxy, | oad() returns an object that is an uninitialized proxy and does not actually hit the
database until you invoke a method of the object. This behaviour is very useful if you wish to create an
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association to an object without actually loading it from the database.

If you are not certain that a matching row exists, you should use the get () method, which hits the database
immediately and returns null if there is no matching row.

Cat cat = (Cat) sess.get(Cat.class, id);
if (cat==null) {

cat = new Cat ();

sess. save(cat, id);

}

return cat;

You may aso load an objects using an SQL SELECT ... FOR UPDATE. See the next section for a discussion of
Hibernate LockMbdes.

Cat cat = (Cat) sess.get(Cat.class, id, LockMde. UPGRADE);

Note that any associated instances or contained collections are not selected FOR UPDATE.

It is possible to re-load an object and all its collections at any time, using the ref resh() method. Thisis useful
when database triggers are used to initialize some of the properties of the object.

sess. save(cat);
sess. flush(); //force the SQ I NSERT
sess.refresh(cat); //re-read the state (after the trigger executes)

9.3. Querying

If you don't know the identifier(s) of the object(s) you are looking for, use the fi nd() methods of Sessi on.
Hibernate supports a simple but powerful object oriented query language.

Li st cats = sess. find(
"from Cat as cat where cat.birthdate = ?",
dat e,
Hi ber nat e. DATE

)

Li st mates = sess. find(
"select mate fromCat as cat join cat.nate as nate " +
"where cat.nane = ?",
name,
H ber nat e. STRI NG
)

List cats = sess.find( "fromCat as cat where cat.mate.bithdate is null" );

L

st noreCats = sess. find(
"fromCat as cat where " +
"cat.name = 'Fritz' or cat.id = ? or cat.id = ?",
new oject[] { idl, id2 },
new Type[] { Hi bernate. LONG Hi bernate. LONG }
DE

Li st mates = sess. find(
"fromCat as cat where cat.mate = ?",
izi,
H bernate.entity(Cat.cl ass)

I

Li st probl ens = sess. find(
"from Gol dFi sh as fish " +
"where fish.birthday > fish.deceased or fish.birthday is null"
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The second argument to fi nd() accepts an object or array of objects. The third argument accepts a Hibernate
type or array of Hibernate types. These given types are used to bind the given objects to the 2 query
placeholders (which map to IN parameters of a JDBC Pr epar edst at enent ). Just as in JDBC, you should use
this binding mechanism in preference to string manipulation.

The Hi ber nat e class defines a number of static methods and constants, providing access to most of the built-in
types, asinstances of net . sf. hi ber nat e. t ype. Type

If you expect your query to return a very large number of objects, but you don't expect to use them all, you
might get better performance from the i terat e() methods, which return aj ava. util.Iterator. The iterator
will load objects on demand, using the identifiers returned by aninitial SQL query (n+1 selectstotal).

/] fetch ids
Iterator iter = sess.iterate("fromeg. Qux g order by q.likeliness");
while ( iter.hasNext() ) {
Qux qux = (Qux) iter.next(); // fetch the object
/1 sonmething we coul dnt express in the query
i f ( qux.calcul ateConplicatedAl gorithm() ) {
/1 delete the current instance
iter.remove();
/1 dont need to process the rest
br eak;

Unfortunately j ava. uti | . 1terat or does not declare any exceptions, so any SQL or Hibernate exceptions that
occur arewrapped inalazyl nitial i zati onExcept i on (asubclass of Runt i meExcepti on).

The iterate() method also performs better if you expect that many of the objects are already loaded and
cached by the session, or if the query results contain the same objects many times. (When no data is cached or
repeated, fi nd() isamost aways faster.) Heres an example of a query that should be called usingi terate():

Iterator iter = sess.iterate(
"sel ect customer, product " +
"from Custoner customer, " +
"Product product " +
"join custoner. purchases purchase " +
"where product = purchase. product"

Calling the previous query using fi nd() would return a very large JDBC Resul t Set containing the same data
many times.

Hibernate queries sometimes return tuples of objects, in which case each tuple is returned as an array:

Iterator foosAndBars = sess.iterate(
"sel ect foo, bar from Foo foo, Bar bar " +
"where bar.date = foo.date"

)

while ( foosAndBars. hasNext () ) {
bject[] tuple = (bject[]) foosAndBars. next();
Foo foo = tuple[0]; Bar bar = tuple[l];

9.3.1. Scalar queries

Queries may specify a property of aclassin the sel ect clause. They may even call SQL aggregate functions.
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Properties or aggregates are considered "scalar” results.

Iterator results = sess.iterate(

"select cat.color, mn(cat.birthdate), count(cat) fromCat cat " +
"group by cat.color"
)
while ( results.hasNext() ) {
bject[] row = results. next();
Col or type = (Color) row0];
Date ol dest = (Date) row 1];
I nteger count = (Integer) row 2];

Iterator iter = sess.iterate(
"sel ect cat.type, cat.birthdate, cat.nane from DonesticCat cat"
I

List list = sess.find(
"sel ect cat, cat.mate.nane from DonesticCat cat"
DE

9.3.2. The Query interface

If you need to specify bounds upon your result set (the maximum number of rows you want to retrieve and / or
the first row you want to retrieve) you should obtain an instance of net . sf. hi ber nat e. Query:

Query g = sess.createQuery("from DonmesticCat cat");
g. set Fi rst Resul t (20) ;

g. set MaxResul t s(10) ;

List cats = qg.list();

You may even define a hamed query in the mapping document. (Remember to use a CDATA section if your
query contains characters that could be interpreted as markup.)

<query nane="eg. Donesti cCat. by. nane. and. m ni num wei ght " ><! [ CDATA[
from eg. DonesticCat as cat
where cat.nanme = ?
and cat.weight > ?
] 1></query>

Query g = sess. get NanmedQuery("eg. Donesti cCat . by. nane. and. mi ni nrum wei ght");
g.setString(0, nane);

g.setInt(1, mnWight);

List cats = qg.list();

The query interface supports the use of named parameters. Named parameters are identifiers of the form : nanme
in the query string. There are methods on Query for binding values to named parameters or JDBC-style 2
parameters. Contrary to JDBC, Hibernate numbers parameters from zero. The advantages of named parameters
are:

* named parameters are insensitive to the order they occur in the query string
e they may occur multiple times in the same query
e they are self-documenting

/I naned paraneter (preferred)
Query g = sess.createQuery("from DonmesticCat cat where cat.nanme = :nanme");
g.setString("nanme", "Fritz");
Iterator cats = qg.iterate();
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[/ positional paraneter

Query g = sess.createQuery("from DonesticCat cat where cat.nane = ?");
g.setString(0, "lzi");

Iterator cats = qg.iterate();

/I naned paranmeter |ist

Li st nanes = new ArraylList();

nanes. add("1zi");

nanes. add("Fritz");

Query g = sess.createQuery("from DonmesticCat cat where cat.nane in (:nanmesList)");
g. set Paranet er Li st (" nanesLi st", nanes);

List cats = q.list();

9.3.3. Scrollable iteration

If your JDBC driver supports scrollable ResultSets, the Query interfface may be used to obtain a
Scrol | abl eResul t s which allows more flexible navigation of the query results.

Query g = sess.createQuery("select cat.name, cat from DonesticCat cat " +
"order by cat.nane");

Scrol | abl eResults cats = q.scroll();

if (cats.first() ) {

/1 find the first name on each page of an al phabetical |ist of cats by nane
firstNanesOf Pages = new Arraylist();
do {

String nane = cats.getString(0);
first NanesCOf Pages. add( nane) ;

}
while ( cats.scroll (PAGE_SIZE) );

/1 Now get the first page of cats

pagetf Cats = new Arraylist();

cats. beforeFirst();

int i=0;

while( ( PAGE_SIZE > i++ ) && cats.next() ) pageO Cats.add( cats.get(1l) );

The behaviour of scroll () is Similar to iterate(), except that objects may be initialized selectively by
get (i nt), instead of an entire row being initialized at once.

9.3.4. Filtering collections

A collection filter is a special type of query that may be applied to a persistent collection or array. The query
string may refer to t hi s, meaning the current collection element.

Col I ection blackKittens = session.filter(
pk.getKittens(), "where this.color = ?", Col or.BLACK, Hi bernate.enun(Col or.cl ass)
)
The returned collection is considered a bag.

Observe that filters do not require af r omclause (though they may have one if required). Filters are not limited
to returning the collection elements themselves.

Col | ection bl ackKittenMates = session.filter(
pk.getKittens(), "select this.mte where this.color = eg. Col or. BLACK"
)
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9.3.5. Criteria queries

HQL is extremely powerful but some people prefer to build queries dynamically, using an object oriented API,
rather than embedding strings in their Java code. For these people, Hibernate provides an intuitive Criteri a
query API.

Criteria crit = session.createCriteria(Cat.class);
crit.add( Expression.eq("color", eg.Color.BLACK) );
crit.set MaxResul ts(10);
List cats = crit.list();

If you are uncomfortable with SQL-like syntax, this is perhaps the easiest way to get started with Hibernate.
This API is aso more extensible than HQL. Applications might provide their own implementations of the
Criterion interface.

9.3.6. Queries in native SQL

You may expressaquery in SQL, using creat eSQLQuer y() . You must enclose SQL aliasesin braces.

Li st cats = session. createSQLQuery(
"SELECT {cat.*} FROM CAT {cat} WHERE ROWNUM<10",
"cat”,
Cat.cl ass

). list();

Li st cats = session. creat eSQLQuery(
"SELECT {cat}.ID AS {cat.id}, {cat}.SEX AS {cat.sex}, " +
"{cat}. MATE AS {cat.mate}, {cat}.SUBCLASS AS {cat.class}, ... " +
"FROM CAT {cat} WHERE RO/NUM<10",
"cat",
Cat . cl ass

). list()

SQL queries may contain named and positional parameters, just like Hibernate queries.

9.4. Updating objects

9.4.1. Updating in the same Session

Transactional persistent instances (ie. objects loaded, saved, created or queried by the Session) may be
manipulated by the application and any changes to persistent state will be persisted when the Sessi on is flushed
(discussed later in this chapter). So the most straightforward way to update the state of an object isto | oad() it,
and then manipulate it directly, while the Sessi on is open:

DonmesticCat cat = (DonesticCat) sess.load( Cat.class, new Long(69) );
cat.set Name(" PK");
sess.flush(); // changes to cat are automatically detected and persisted

Sometimes this programming model is inefficient since it would require both an SQL SELECT (to load an

object) and an SQL UPDATE (to persist its updated state) in the same session. Therefore Hibernate offers an
aternate approach.

9.4.2. Updating detached objects
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Many applications need to retrieve an object in one transaction, send it to the Ul layer for manipulation, then
save the changes in a new transaction. (Applications that use this kind of approach in a high-concurrency
environment usually use versioned data to ensure transaction isolation.) This approach requires a slightly
different programming model to the one described in the last section. Hibernate supports this model by
providing the method Sessi on. updat e() .

[/ in the first session

Cat cat = (Cat) firstSession.load(Cat.class, catld);
Cat potential Mate = new Cat ();
firstSession.save(potential Mate);

/1 in a higher tier of the application
cat.set Mat e(pot enti al Mate);

// later, in a new session
secondSessi on. update(cat); // update cat
secondSessi on. update(mate); // update nate

If the cat with identifier cat I d had already been loaded by secondSessi on when the application tried to update
it, an exception would have been thrown.

The application should individually updat e() transient instances reachable from the given transient instance if
and only if it wants their state also updated. (Except for lifecycle objects, discussed later.)

Hibernate users have requested a general purpose method that either saves a transient instance by generating a
new identifier or update the persistent state associated with its current identifier. The saveOr Updat e() method
now implements this functionality.

Hibernate distinguishes "new" (unsaved) instances from "existing" (saved or loaded in a previous session)
instances by the value of their identifier (or version, or timestamp) property. The unsaved- val ue attribute of
the <i d> (or <ver si on>, Or <t i mest anp>) mapping specifies which values should be interpreted as representing
a'"new" instance.

<id name="id" type="long" col um="ui d" unsaved-val ue="nul | ">
<generator class="hilo"/>
</id>

The allowed values of unsaved- val ue are:

e any - dways save

* none - always update

* null -savewhenidentifier isnull (thisisthe default)

» valididentifier value - save when identifier is null or the given value

e undefi ned - the default for ver si on or ti mest anp, then identifier check is used

/1 in the first session
Cat cat = (Cat) firstSession.|load(Cat.class, catlD);

[/ in a higher tier of the application
Cat mate = new Cat();
cat.setMate(mate);

/1 later, in a new session
secondSessi on. saveOr Updat e(cat) ; /] update existing state (cat has a non-null id)
secondSessi on. saveOr Update(mate); // save the new instance (mate has a null id)

The usage and semantics of saveOr Updat e() Seems to be confusing for new users. Firstly, so long as you are
not trying to use instances from one session in another new session, you should not need to use updat e() or
saveOr Updat e() . Some whole applications will never use either of these methods.
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Usually updat e() or saveOr Updat e() are used in the following scenario:

» theapplication loads an object in the first session

» theobject is passed up to the Ul tier

« some modifications are made to the object

e theobject is passed back down to the business logic tier

« the application persists these modifications by calling updat e() in asecond session

saveOr Updat e() doesthe following:

» if the object isalready persistent in this session, do nothing

< if the object has no identifier property, save() it

e if the object's identifier matches the criteria specified by unsaved- val ue, save() it

» if the object isversioned (ver si on or ti nest anp), then the version will take precedence to identifier check,
unless the versions unsaved- val ue="undef i ned" (default value)

« if another object associated with the session has the same identifier, throw an exception

9.4.3. Reattaching detached objects

Thel ock() method alows the application to reassociate an unmodified object with a new session.

/ljust reassoci ate:

sess. lock(fritz, LockMbde. NONE);

//do a version check, then reassoci ate:

sess. |l ock(izi, LockMdde. READ);

//do a version check, using SELECT ... FOR UPDATE, then reassoci ate:
sess. | ock(pk, LockMbde. UPGRADE);

9.5. Deleting persistent objects

Sessi on. del et e() will remove an object's state from the database. Of course, your application might still hold
areferencetoit. So it's best to think of del et e() as making a persistent instance transient.

sess. del ete(cat);

Y ou may also delete many objects at once by passing a Hibernate query string to del et e() .

You may now delete objects in any order you like, without risk of foreign key constraint violations. Of course,
it is till possible to violate a NOT NULL constraint on a foreign key column by deleting objects in the wrong
order.

9.6. Flush

From time to time the Sessi on will execute the SQL statements needed to synchronize the JDBC connection's
state with the state of objects held in memory. This process, flush, occurs by default at the following points

+ from someinvocationsof find() Oriterate()
e fromnet.sf. hibernate. Transacti on. conmit ()
e from Sessi on. flush()

The SQL statements are issued in the following order
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all entity insertions, in the same order the corresponding objects were saved using Sessi on. save()

al entity updates

all collection deletions

al collection element deletions, updates and insertions

all collection insertions

all entity deletions, in the same order the corresponding objects were deleted using Sessi on. del et e()

ok wdhNE

(An exception isthat objects using nat i ve 1D generation are inserted when they are saved.)

Except when you explicity 1 ush(), there are absolutely no guarantees about when the Sessi on executes the
JDBC cadlls, only the order in which they are executed. However, Hibernate does guarantee that the
Sessi on. find(..) methodswill never return stale data; nor will they return the wrong data.

It is possible to change the default behavior so that flush occurs less frequently. The FI ushvode class defines
three different modes. This is most useful in the case of "readonly” transactions, where it might be used to
achieve a (very) slight performance increase.

sess = sf.openSession();

Transaction tx = sess. begi nTransaction();

sess. set Fl ushMbde( Fl ushMbde. COM T); //allow queries to return stale state
Cat izi = (Cat) sess.load(Cat.class, id);

i zi.setNanme(iznizi);

/| execute some queries....

sess.find("from Cat as cat |left outer join cat.kittens kitten");

//change to izi is not flushed!

tx.commt(); //flush occurs

9.7. Ending a Session

Ending a session involves four distinct phases:

e flush the session

* commit the transaction
* closethe session

¢ handle exceptions

9.7.1. Flushing the Session

If you happen to be using the Transacti on API, you don't need to worry about this step. It will be performed
implicitly when the transaction is committed. Otherwise you should call Sessi on. flush() to ensure that all
changes are synchronized with the database.

9.7.2. Committing the database transaction
If you are using the Hibernate Tr ansact i on API, thislookslike:

tx.commt(); // flush the Session and commit the transaction

If you are managing JDBC transactions yourself you should manually commi t () the JDBC connection.

sess. flush();
sess. connection().commt(); // not necessary for JTA datasource
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If you decide not to commit your changes.

tx.roll back(); // rollback the transaction

or:

/'l not necessary for JTA datasource, inportant otherw se
sess. connection().rollback();

If you rollback the transaction you should immediately close and discard the current session to ensure that
Hibernate's internal state is consistent.

9.7.3. Closing the Session

A call to Session. cl ose() marks the end of a session. The main implication of cl ose() is that the JDBC
connection will be relinquished by the session.

tx.commt();
sess. cl ose();

sess. flush();
sess. connection().commt(); // not necessary for JTA datasource
sess. cl ose();

If you provided your own connection, cl ose() returns areference to it, so you can manually close it or return it
to the pool. Otherwisecl ose() returnsit to the pool.

9.7.4. Exception handling

If the session throws an exception (including any SQLException), you should immediately rollback the
transaction, call Sessi on. cl ose() and discard the Sessi on instance. Certain methods of Sessi on will not leave
the session in a consistent state.

The following exception handling idiom is recommended:

Session sess = factory. openSession();
Transaction tx = null;
try {

tXx = sess. begi nTransaction();

/1 do sone work

tx. conmi t ();
}
catch (Exception e) {
if (tx!'=null) tx.rollback();

t hrow e;
}
finally {
sess. cl ose();
}

Or, when manually managing JDBC transactions:

Sessi on sess = factory. openSession();

try {
/1l do sone work

sess. fl ush():
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sess. connection().commt();

catch (Exception e) {
sess. connection().roll back();
throw e;

}
finally {

sess. cl ose();
}

Or, when using a datasource enlisted with JTA:

User Transaction ut = .... ;
Sessi on sess = factory. openSession();

try {
/1l do sone work

sess. fl ush():

catch (Exception e) {
ut . set Rol | backOnl y();
throw e;

}
finally {

sess. cl ose();
}

9.8. Lifecyles and object graphs

To save or update al objects in agraph of associated objects, you must either

e save(), saveO Updat e() Or updat e() each individual object OR
* map associated objectsusing cascade="al | " Or cascade="save- updat e".

Likewise, to delete all abjectsin agraph, either

e delete() eachindividua object OR
e map associated objectsusing cascade="al | ", cascade="al | - del et e- or phan" Of cascade="del et e".

Recommendation:

e If the child object's lifespan is bounded by the lifespan of the of the parent object make it a lifecycle object
by specifying cascade="al | .

e Otherwise, save() and del ete() it explicitly from application code. If you realy want to save yourself
some extratyping, use cascade="save- updat e" and explicit del et e() .

Mapping an association (many-to-one, or collection) with cascade="al I " marks the association as a parent/
child style relationship where save/update/deletion of the parent results in save/update/deletion of the
child(ren). Futhermore, a mere reference to a child from a persistent parent will result in save / update of the
child. The metaphor is incomplete, however. A child which becomes unreferenced by its parent is not
automatically deleted, except in the case of a <one-to-many> association mapped with
cascade="al | - del et e- or phan" . The precise semantics of cascading operations are as follows:

» |f aparentissaved, al children are passed to saveOr Updat e()

e If aparentispassedto updat e() Or saveOr Updat e(), al children are passed to saveOr Updat e()

» |f atransient child becomes referenced by a persistent parent, it is passed to saveOr Updat e()

e |If aparentisdeleted, al children are passed to del et e()

e If atransient child is dereferenced by a persistent parent, nothing special happens (the application should
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explicitly delete the child if necessary) unless cascade="all -del et e-orphan", in which case the
"orphaned” child is deleted.

Hibernate does not fully implement "persistence by reachability”, which would imply (inefficient) persistent
garbage collection. However, due to popular demand, Hibernate does support the notion of entities becoming
persistent when referenced by another persistent object. Associations marked cascade="save- updat e" behave
in this way. If you wish to use this approach throughout your application, its easier to specify the def aul t -
cascade attribute of the <hi ber nat e- mappi ng> element.

9.9. Interceptors

The I nter cept or interface provides callbacks from the session to the application allowing the application to
inspect and / or manipulate properties of a persistent object before it is saved, updated, deleted or loaded. One
possible use for this is to track auditing information. For example, the following I nt er cept or automatically
setsthe cr eat eTi nest anp when an Audi t abl e is created and updates the | ast Updat eTi nest anp property when
an Audi t abl e is updated.

package net. sf. hi bernate.test;

import java.io.Serializable;
import java.util.Date;
import java.util.lterator;

i mport net.sf.hibernate.|nterceptor;
i mport net.sf.hibernate.type. Type;

public class Auditlnterceptor inplements Interceptor, Serializable {

private int updates;
private int creates;

public void onDel ete(Object entity,
Serializable id,
oj ect[] state,
String[] propertyNanes,
Type[] types) {
/1 do not hi ng

}

publ i c bool ean onFl ushDirty(Object entity,
Serializable id,
oj ect[] currentState,
Cbj ect[] previousState,
String[] propertyNanes,

Type[] types) {

if (entity instanceof Auditable ) {
updat es++;
for (int i=0; i < propertyNanmes.length; i++ ) {
if ( "lastUpdateTi mestanp”. equal s( propertyNames[i] ) ) {
currentState[i] = new Date();
return true;

}
}

return false;

}

publ i c bool ean onLoad(Chject entity,
Serializable id,
Cbj ect[] state,
String[] propertyNanes,
Type[] types) {
return fal se;
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publ i c bool ean onSave(Obj ect entity,
Serializable id,
oj ect[] state,
String[] propertyNanes,
Type[] types) {

if ( entity instanceof Auditable ) {
creat es++;
for ( int i=0; i<propertyNanmes.length; i++ ) {
if ( "createTimestanp". equal s( propertyNanes[i] ) ) {
state[i] = new Date();
return true;

}
}
}
return false;
}
public void postFlush(lterator entities) {
Systemout.println("Creations: " + creates + ", Updates: " + updates);
}
public void preFlush(lterator entities) {
updat es=0;
creat es=0;

The interceptor would be specified when a session is created.

Session session = sf.openSession( new Auditlnterceptor() );

9.10. Metadata API

Hibernate requires a very rich meta-level model of all entity and value types. From time to time, this model is
very useful to the application itself. For example, the application might use Hibernate's metadata to implement
a "smart" deep-copy algorithm that understands which objects should be copied (eg. mutable value types) and
which should not (eg. immutable value types and, possibly, associated entities).

Hibernate exposes metadata via the C assMetadata and Col | ecti onMet adata interfaces and the Type
hierarchy. Instances of the metadata interfaces may be obtained from the Sessi onFact ory.

Cat fritz = ...... ;
Long id = (Long) catMeta.getldentifier(fritz);
Cl assMet adat a cat Meta = sessionfactory. get G assMet adat a( Cat . cl ass) ;
oj ect[] propertyVal ues = cat Meta. get PropertyVal ues(fritz);
String[] propertyNanes = cat Met a. get PropertyNanes();
Type[] propertyTypes = cat Meta. get PropertyTypes();
/1l get a Map of all properties which are not collections or associations
/1 TODO what about conponents?
Map nanedVal ues = new HashMap();
for ( int i=0; i<propertyNanmes.length; i++ ) {
if ( !'propertyTypes[i].isEntityType() && !propertyTypes[i].isCollectionType() ) {
nanedVal ues. put ( propertyNanes[i], propertyValues[i] );
}
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HitRH 10, BHAHHHHHHHHE H
(Transactions And Concurrency)

Hibernate ## HHHHHHHE HHHHE HHHEHE. T R SR - R R
(HHHHHHT) . HHHHEHHHHE A SR TR TR A, T SRR
HEHHHH HRAHHAA H TTA, (AR HHHAARAR Sessi on HERHRAHHRHRHHRE HERHAARS R JTA -
HitHHHE. # HHEHE HHE#HH HiDernate #iHH# THEHHEHHHHHE HHE T R # IDBC, HHHHHHHHAT HiH-
HEHIH HAHHHFHHRA TR

10.1. #AHH##HHHHHH#HIH, CHIFHHHE (Sessions) # ###H##HH# (Factories)

Sessi onFact ory #HH HHHHHHE # I, HHHHH HEHTHHHHTHHHHHHH it s (threadsafe).
THE HHHHHHTHHTHTTE HHHE FHHHTHE 1 T TR T T i . Sessi on
H#OHHHE R R MR # R A R # SR
(non-threadsaf €). #H HEHHHHHHHHT THHE T T TR HHTHHHHTHE - TR H T -
HHHHEHE, HHHHHHTTHE, HHHE HHHHHHHTHHHHE HiDernate # HHHHHHTHHE H fHHHTHEHHE T, HHHTHHHH
HHHHEHHHE Sessi onFact or y HHHHHHEHHE HHHEHHHHH HHHHHE.

Sessi onFactory sf = (Sessi onFactory)get Servl et Context().getAttribute("ny.session.factory");

THEHHHE HHEHH T Service HHH HHHHHE HHHH HHHHHTHE ST Sessi on, HHHHHHHHE #HHE (HHEHHHHH
R T ush()), AR ST (R (R conmi () ), HRARHEHE T (A
cl ose() ) # # HHHHHHHHH HHHHHHHHE HiH. (Sessi onFact ory # #H. HHHHHHH HHHHHE HHHHH # INDI #H# #
TR TR - Singleton'#.)

H#Hit stateless session bean HHHHE HHHHTHHHHTHEHHE HHHHEHE T #HHHEH. Sessi onFact ory HHHHHE HHHHEHEHE #
HiHHHHE set Sessi onCont ext () . HHHHHEE HHHEH-HHHH HHHHE R Sessi on, HHEHHHAHHH H#HE (L ush() ) #
THHHIAA (o) ose() ). (FHEHHEHH THIFHEHERE w1 (et JUA, THEHHRE SR (1 nnniiaminm #
HHHH#HH# container-managed transactions.)

Hit AR HHHHHRH (HIDernate Tr ansact i on) #HHE HH HHHHHEH HHHE, HHHHRAHHHER HHH commi t ()
Hibernate Tr ansact i on HHHHHHHHHE HHHHHEHHEE H HHEHHEHE TR R TR (P R
FHLEHI G i AL D TN S L

HHHHHHHHT # T, HHHE THE A HHRHRE HHAE © | ush() . FHEHHEHIRT TR S
HHHE HIHHHHHHHE # R TR R # HHERH TR TR, TR HE
Hibernate JDBC #HHHHHHHHHHTHHHHHHHIHHH, HHHHHHHHHAHHHHE A HHHHRH TR T
HitHH HHHAHAH# Hibernate!

H HIHHHHHRH TR T HHHRHAR SRR R R SRR SRR
HEHH HHHHH AP TR # TR

10.2. ###H##H # ##H##H# (Threads and connections)

PP LRGSR T SRR IR SHAHBE SRR i Hibernate:

o HHHHHHHE HHE HHHHHHHH # TR S T T TR SRR Sessi on #### Transact i on ##H# ##-
AT TR HATH S TR TR

Hibernate 2.1.3 83



HIHHHHHHIHHHAHH # A (Transactions And

o THHHHHE HIHHHHHHHE HIHHHHHHHE HHE SR T T TR Sessi on HEHE HIHHHHE THEHE H-1E -
HIH HHRAHHHRAE. HRA 1R R TRAH Sessi on FHAFHHHHE HRHARHRRE # HERHRAH SRR -
HHHE HHE HHHHHHHHHHE R, THHHH T HHHR HHHHE Sessi on HHEHHE HHEHHHHEHE SRR
FHHHAE.

o HHHHHH Session HHE HIHHHHEHHHEHE # HIHHHHEHHHHHEE HEHHEHHEHHE (R R (not
threadsafe)! #HHHHHHHE Hit HIHHHHHHAHHE HIHHHHE # HHEHHAE # HHHE T PR R Sessi on #HiHAH
HHHHHHHH HHHHEHHHE. HHHHHHE TR TR T R #HE (unit-of -work)!

10.3. #HHHHHHAHHHH HHAHHHHAHHHE HHHHH

T HHHHHE TR TR SR R R T R # HH -
HHHE TR, TR R H HHE R SRR T TR R
HIHHHE HHHHE T HHHHRH (P Sessi on). HHHHHHE HHHEHHHHIE T R SRR
HHHHHHHHHHAHE

HHHHHHHHHEHHE # T
foo.getld().equal s( bar.getld() )

HHHHHHHAH? # VM

f oo==bar

Hith HHHHHHHHE T HHHR (Sessi on) HHEE T HHHHHHHHHHHR SRR, T, HH
HHHHHHHE Hi T T T HEHHHAE # T TR T HHHHRH T TR T,
HHHHHHHHHHH # THHHHE HRHHHE R VM.

HIHHHE HHHHHE HHHHHEHHE HiDernae # tHH HHHHHE HHHHHHHHHET 1 THEHHE R R
FHHRHHRE T B AR AR TR FHHR -, T R (s R it # -
THHE HIHHHH, TR HHHH THE THE T 1 R T TR == HHHE
HHHHHHHHE,

10.4. HHHBHAHHIHHBHAT HHEHHHHE HHAHHB SRR
HIHHHr

THHHHHE HHTHHHH- TR TR TR T R HHHHHHH # T -
AL 0 ST s e i H SRR (enterprise) AR U ey 2
THHHHHHHE HHHHHHEHHE HEH T B T SRR HHHHHEHHHE .

HHHHHHHHH HEFHHHHR - TR TR HHRHHHR T HHHHHRHHHHR SRR,
HHHHHHHHHHHHRE 1 HHHHTHH HHHHE T T AR T, -
HHHHHHE HHEHHHHHHH T HHHRH THE TR AR R R, HHHE R R R
HitHHE (HHHHHHHHE) H A H HHHHE S R A, 1 R R R,

HAHRHRE HHH AR AR, SR SRR, SRR R
# TR, HIDernate HHHHHHHHHHIT HiHE HHHHRHHHE HHHE T R S R # -
FHHHHHHHHHHHT HHHHHHHE SRR R

10.4. 1. #HHETH FHHHE 1 TR R i

HHHR HIHH HHHHHHHH P TR SRR R Sessi on # HH HHHHHHHHHHHH
.
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HLHHEL (Ses st on) HEHHHHEAHE S L L L ) PG ) s AL )
HHHHHHHHHE HHHHHHHHHHE HHHHE HHHHERE S S R R R, P (Sessi on)
HHHHHHAHH # JIDBC HIHHHHHHH HIFHHE THTHHHRHH TR AR AR, HHRHH
AT HHHRATR H HAHARA T 1 S SR TR i TR TR -
Hitt HHHEHHHE HHE HEHHHR R R (Jetached) HHHHHHHHHEHE HRHHRAHHHHE.

[ #####HAHE T 00 #E#H HHHHEE HHHHHHEE # HHEHEY
sessi on. reconnect () ;

f 0o. set Property("bar");

session. flush();

sessi on. connection().comit();

sessi on. di sconnect () ;

HHHHHE 00 HHHE HHHE THEFHHHTHHHHE TR # T i TR, HHHHEE H# #HE#H Sessi on ###H# IDBC #4#-
FHHHHAHRE, HiE A SRR 1 R

FHHHH HHHHHTE HHTHHHHHHE TR TR THETHHHE FHHHHE TR T R # TR, TR -
AL S (0 L L S S LD D S H pBes s on AR O B
Hit HHHH, HHHHHHHHE HHE R, HHHE T (Sessi on) #iHE HiE (HHHHHHHHHIE) HHEHHHR SHHPHE -
THHHT HHHHHHE # HHHHHHE T R HHHPHH, 15 T TR SR TR T
HHHHHHHHHIHHH T HHHH S T S R T T

10.4.2. SHFHHEFRHT SRR 3 SRR s s i

HHHHHH HHHHHHHHHHHR T R T ST 3 SR SR, TR i, #H-
HHE # #HE HE T ST T T T T ST, -
HHHHHHT TR T (detached) HHEHHHHEHHT THHTHHTHE T T T i,
HHHHHT HHHHHHRTHT TR R Sessi on. updat e() ### Sessi on. saveOr Updat e() .

[] T 00- ###H###HE, HHHHHHHHHIT ST T
f 0o. set Property("bar");

session = factory. openSession();

sessi on. saveOr Updat e(f 00) ;

session. flush();

sessi on. connection().conmt();

session. cl ose();

HiHHH HiHE #HE HHEHFRE | ock() HHIFHI updat e() # HHHHHHFHIHA LockVbde. READ (HHHHIHHHHHHE HFHHHAH
HHHHHHE 1 HHHHHE T THEHHE) HHHEE HH R 1, R T TR .

10.4.3. #HHHHHHH HHHHHHE HiE

HIHHHHT HHHHHHHHHHCHHHE 1 T TR PR 1 R R (Sessi on), HHHHHEH HHHEHHHHER
THHE HHHHHHHHHHE TR HiE R T TR T HEHE H TR HHHHHHE. T SRR T -
FHHMEHEE (HELHSE BB IR JHEEREE GG (R RGBT BRI (RREHHI- 1,
Hibernate ## H HHHEHHHEE HHHH 1HE HHE). THEHHEE TR TR TR # R R #
HIHHE HHHHHE. HIHHHH THEHHE H HHE # Entity EJB.

[ f00 - #H#H#H##H#HH HHAHHHHHHHT # HHARHHEHE ##HE (Sessi on)

session = factory.openSession();

int ol dVersion = foo.getVersion();

session. | oad( foo, foo.getKey() );

if ( oldVersion!=foo.getVersion ) throw new Stal eQbj ect St at eException();
f 0o. set Property("bar");

session. flush();

sessi on. connection().conmmit();
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session. cl ose();

THHHHH, HHHE HiE R T # R R THEHHHHHHRHH ST 1 TR, # -
FHHHH TR (A, F AR SRR TR T 3 S A s -
.

10.5. #HAHHABHHHAT FHARRH

HEHHH 11 HHHHRAH SR TR SRR 1 AR I SR i R TR -
Hit, HHHHHHE HHE HiE TR # HHEE A TR R, (T R, R T
HEFRTIR SRR FERETR (Sessi on) B EEEEREEREREIERE 10 pSessi on.) I SRESERSRNRE SARRERE fReae
TR T

1. HiHHHAHEAAH (COMMIt) HHHAHH#HH (Tr ansact i on) ### IDBC #HiHHHHHHH # HiHHH
2. THHHHAHHHHH IR Sessi on ## JDBC.

HIHHHE HHH HHE HEHHHEHH TR A, HHHAE Sessi on. di sconnect () HHHHHHHHHHE HHHAH
#it IDBC #HHHHHHHHHE # HitHH HHHIEH # R IDBC it # ### (unless you provided the
connection).

Sessi on. reconnect () HHHHHHHHTE HHHHHE HHEHHHHHHETE 1 THHTHHHEHHHHHE T T HHE T -
HHEHEHHE, HHHE T ST ST fHE A, T T T, ST
Sessi on. | ock() HHHE HHHHHHHHE HIHHHEHE (HEHETE HHHE ST H T TR, (T
HHHHHE HHHHHHR (|OCK) A, T T ST

HHHHH

Sessi onFactory sessi ons;
Li st foolList;
Bar bar;

Sessi on s = sessions. openSessi on();

Transaction tx = null;

try {
tx = s.begi nTransaction();

fooList = s.find(
"select foo fromeg. Foo foo where foo.Date = current date"
/'l uses db2 date function

DE

bar = (Bar) s.create(Bar.class);
tx.commit();

catch (Exception e) {
if (tx!'=null) tx.rollback();

s.cl ose();
t hrow e;

}

s. di sconnect () ;

HHHHHHHE
s.reconnect ();

try {
tx = s.begi nTransaction();

bar . set FooTabl e( new HashMap() );
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Iterator iter = foolList.iterator();

while ( iter.hasNext() ) {
Foo foo = (Foo) iter.next();
s. |l ock(foo, LockMde. READ); [ #itd#a#H#H, ### {00 ## HH##HH#H.
bar . get FooTabl e() . put ( foo. get Nanme(), foo );

}

tx.commt();

}

catch (Exception e) {
if (tx!'=null) tx.rollback();
t hrow e;

}
finally {

s.cl ose();
}

HIHHHHE HHHHHE, T HHEAE T AR (Transaction) # #HHAAHHE Sessi on HHHHHHHE HHHHH-
H-HHHHHHE. THEHHHE HHFHHHRHHAE R TR HHHHE TR T R, SRR
HHHHHHHHHE THiH TR HH R HHE R R R (unit-of-work).

10.6. #HHHHHHHAHHIHHHFHHT HEHAHH

HHHHHE 1 HEFHHHHHHHRHH R HHHR SR HHRH R T TR R
HHHHHHHHT HEHHHEHHHE, A TR HETHHH SR e i IDBC AR # #HHH-
FHHHT HiHHE I HHHHRRT HHE B, HHE THE T, TR T R S
HEHH TR AR SRR AR, T R AR # AR
HHHHHHHHHHE.

Hibernate #HHHH HHHHHHIHHHE HHHHHHHH THEHHHHHEH HHHE S, T T TR T #
HHHHH

HiHHH LockNode HHHHHHHHIE HIHHIHHHHE HHHEHE TR, ST S R R Hibernate.,
HHHHHHHHHH HHHHHHHAR HHAHRHHA A

o LockMvde. WRI TE HHHHHEHHHEHHHE HHHHHHHHETE i HiDerante HHHHHHHE HHH HHHHHHEHE fHHHHETHE.

e LockMvde. UPGRADE HHHHHE HHHHTE HHHHHHHHHT #HH# HHHHHE HHTHHHHHE T #HHHH i SELECT ...
FOR UPDATE #HH HH HHHHHHE, HHHHHHH HHHHHHHHHHHHE T SRR

e LockMvde. UPGRADE NOWAI T H#HHHH HHHHH HHHHHHHHHH #HiH HHHHE HHHHHH AR #H# SELECT ...
FOR UPDATE NOWAI T # Oracle.

e LockNbde. READ HHHHHHHHHIHHE HIHHEHHHIHHHHE i Hibernate #HHHHHE tHHHHH it fHTHHHHHE HHHHHEHHT
Repeatable Read ### Serializable. #itHH HHHH HIHHHHHHHHHIHE HHHHHE T TR

e LockMvde. NONE HHHHHHHHHHHH THHHHHHHHE HHHHHHHHHH. HH TR HHTHHHHHHTHHHHHE T R -
W B AR, SRR HHRHH R # R R update()  #H
saveOr Updat e() HHH #H # HHHHHHE HHHHHHE HHEHTE HHHHRE .

" HHHHHHE HATHHR HAHRAHRHRR TR TR TR TR T HRHR TR

o HHHHHHAL Sessi on. | oad() # HHHHHHAH LockMode.
o HHEHHHHE Session. | ock().
o HHHHHHHE Query. set LockMode() .

HHHH# Sessi on. | oad() #HHH# HHHHHH # UPGRADE ##H UPGRADE_NOWAI T, # HHHIHHHHHHHHHHE HIHHHHT HiHE HH -
HIHE # THHHHHE TR TR R SELECT ... FOR UPDATE. ###H# | oad() #HHH# tHHHHTH
Hitt HHHHHHE THETHHIHE HHE R T S TR T i, Hibernate ##-
HEHHH | Ok () T HERHARH TRATHER.
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Session. | ock() FHFFASHHEAHR HREHAR (THRREE SRR SRR THERTHAETT SRR R 175 RCAD,
UPGRADE ### UPGRADE_NOMI T. (# #H#HHH#H# UPGRADE ### UPGRADE_NOWAI T, #HHHHHHHHHHH SELECT ... FOR
UPDATE.)

HitHHE HHHHE THEHHHE THE HHHHHERHHER SRR T R, HiDernate #HHHHAHHHHE HitHHH-
HEHE I T .
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Hibernate is equiped with an extremely powerful query language that (quite intentionally) looks very much like
SQL. But don't be fooled by the syntax; HQL is fully object-oriented, understanding notions like inheritence,
polymorphism and association.

11.1. Case Sensitivity

Queries are case-insensitive, except for names of Java classes and properties. So SeLeCT is the same as sELEct
is the same as SELECT but net . sf. hi ber nat e. eg. FOOiS NOt net . sf. hi ber nat e. eg. Foo and f oo. bar Set is not
f 00. BARSET.

This manual uses lowercase HQL keywords. Some users find queries with uppercase keywords more readable,
but we find this convention ugly when embedded in Java code.

11.2. The from clause

The simplest possible Hibernate query is of the form:
from eg. Cat

which simply returns al instances of the classeg. Cat .

Most of the time, you will need to assign an alias, since you will want to refer to the cat in other parts of the
query.

fromeg. Cat as cat

This query assigns the dlias cat to Cat instances, so we could use that alias later in the query. The as keyword
is optional; we could also write:

fromeg. Cat cat

Multiple classes may appear, resulting in a cartesian product or "cross' join.

from Formul a, Paraneter
fromFornmula as form Paranmeter as param

It is considered good practice to name query aliases using an initial lowercase, consistent with Java naming
standards for local variables (eg. donest i cCat ).

11.3. Associations and joins

We may also assign aliases to associated entities, or even to elements of a collection of values, using aj oi n.

fromeg. Cat as cat
inner join cat.mte as mate
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left outer join cat.kittens as kitten
fromeg.Cat as cat left join cat.mate.kittens as kittens

fromFornmula formfull join form paraneter param

The supported join types are borrowed from ANSI SQL

® inner join

e J|eft outer join

* right outer join

e full join (notusualy useful)

Theinner join,left outer joinandright outer join constructs may be abbreviated.

fromeg. Cat as cat
join cat.mate as nate
left join cat.kittens as kitten

In addition, a "fetch" join alows associations or collections of values to be initialized along with their parent
objects, using a single select. This is particularly useful in the case of a collection. It effectively overrides the
outer join and lazy declarations of the mapping file for associations and collections.

fromeg. Cat as cat
inner join fetch cat.mte
left join fetch cat.kittens

A fetch join does not usually need to assign an alias, because the associated objects should not be used in the
wher e clause (or any other clause). Also, the associated objects are not returned directly in the query results.
Instead, they may be accessed viathe parent object.

Note that, in the current implementation, only one collection role may be fetched in a query (everything else
would be non-performant). Note also that the f et ch construct may not be used in queries called using scrol | ()
oriterate().Finaly, notethatfull join fetchandright join fetch arenot meaningful.

11.4. The select clause

Thesel ect clause picks which objects and propertiesto return in the query result set. Consider:

sel ect mate
fromeg. Cat as cat
inner join cat.mate as mate

The query will select mat es of other cat s. Actually, you may express this query more compactly as:

select cat.mate fromeg. Cat cat

Y ou may even select collection elements, using the special el ement s function. The following query returns all
kittens of any cat.

sel ect elenments(cat.kittens) fromeg. Cat cat

Queries may return properties of any value type including properties of component type:

sel ect cat.name from eg. DonesticCat cat
where cat.name like '"fri%
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sel ect cust.nane.firstName from Custoner as cust

Queries may return multiple objects and/or properties as an array of type j ect [ ]

sel ect nother, offspr, mate.nane
from eg. Donesti cCat as not her
inner join nother.mate as mate
left outer join nother.kittens as of fspr

or as an actual typesafe Java object

sel ect new Fam | y(nother, mate, offspr)
from eg. Donesti cCat as not her

join nother.mate as mate

left join nother.kittens as offspr

assuming that the class Fani | y has an appropriate constructor.

11.5. Aggregate functions

HQL queries may even return the results of aggregate functions on properties:

sel ect avg(cat.weight), sun{cat.weight), max(cat.weight), count(cat)
fromeg. Cat cat

Collections may also appear inside aggregate functionsin the sel ect clause.

sel ect cat, count( elenents(cat.kittens) )
fromeg. Cat cat group by cat

The supported aggregate functions are
* avg(...), sun(...), mn(...), max(...)

e count(*)
e count(...), count(distinct ...), count(all...)

Thedi stinct andal | keywords may be used and have the same semanticsasin SQL.

sel ect distinct cat.name from eg. Cat cat

sel ect count (distinct cat.nane), count(cat) from eg.Cat cat

11.6. Polymorphic queries

A query like:

fromeg. Cat as cat

returns instances not only of cat, but also of subclasses like Donest i cCat . Hibernate queries may name any
Java class or interface in the f romclause. The query will return instances of all persistent classes that extend
that class or implement the interface. The following query would return all persistent objects:

fromjava.l ang. Obj ect o
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The interface Naned might be implemented by various persistent classes.

from eg. Naned n, eg. Naned m where n.nane = m nane

Note that these last two queries will require more than one SQL SELECT. This means that the order by clause
does not correctly order the whole result set. (It also means you can't call these queriesusing Query. scrol | ().)

11.7. The where clause

Thewher e clause allows you to narrow the list of instances returned.

fromeg. Cat as cat where cat.name='Fritz'

returns instances of cat named 'Fritz'.

sel ect foo
from eg. Foo foo, eg.Bar bar
where foo.startDate = bar.date

will return al instances of Foo for which there exists an instance of bar with a date property equal to the
startDate property of the Foo. Compound path expressions make the where clause extremely powerful.
Consider:

fromeg. Cat cat where cat.mate.name is not null

This query translates to an SQL query with atable (inner) join. If you were to write something like

from eg. Foo foo
wher e foo. bar.baz. custoner. address.city is not null

you would end up with aquery that would require four table joinsin SQL.
The = operator may be used to compare not only properties, but also instances:

fromeg. Cat cat, eg.Cat rival where cat.mate = rival.mte
sel ect cat, mate

fromeg.Cat cat, eg.Cat mate
where cat.mate = nmate

The special property (lowercase) i d may be used to reference the unique identifier of an object. (Y ou may also
use its property name.)

fromeg.Cat as cat where cat.id = 123
fromeg.Cat as cat where cat.mate.id = 69
The second query is efficient. No table join is required!

Properties of composite identifiers may also be used. Suppose Per son has a composite identifier consisting of
count ry and nedi car eNunber .

from bank. Person person
where person.id.country = "'AU
and person.id. nedi car eNunber = 123456
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f rom bank. Account account
where account.owner.id.country = "'AU
and account. owner.id. nedi careNunber = 123456

Once again, the second query requires no tablejain.

Likewise, the special property cl ass accesses the discriminator value of an instance in the case of polymorphic
persistence. A Java class name embedded in the where clause will be translated to its discriminator value.

fromeg. Cat cat where cat.class = eg. Donesti cCat

You may also specify properties of components or composite user types (and of components of components,
etc). Never try to use a path-expression that endsin a property of component type (as opposed to a property of a
component). For example, if st or e. owner isan entity with acomponent addr ess

store. owner. address.city /1 okay
st or e. owner . addr ess /1 error!

An "any" type has the specia properties i d and cl ass, alowing us to express a join in the following way
(where Audi t Log. i t emisa property mapped with <any>).

fromeg. AuditlLog | og, eg.Paynent paynent
where log.itemclass = 'eg. Paynent' and log.itemid = paynent.id

Notice that |1 og.item cl ass and payment . cl ass would refer to the values of completely different database
columns in the above query.

11.8. Expressions

Expressions alowed in the wher e clause include most of the kind of things you could writein SQL.:

e mathematical operators+, -, *, /

e binary comparison operators=, >=, <=, <> =, like
» logical operationsand, or, not

* string concatenation ||

e SQL scalar functions like upper () and | ower ()

e Parentheses( ) indicate grouping

®* in,between,is null

¢ JDBCIN parameters ?

e named parameters: nane, : start_date, : x1

e SQL literals' foo' , 69, ' 1970- 01- 01 10: 00: 01. 0’

e Javapublic static final constantseg. Col or. TABBY

i n and bet ween may be used as follows:

from eg. DonesticCat cat where cat.nane between 'A and 'B

from eg. DonesticCat cat where cat.nane in ( 'Foo', 'Bar', 'Baz' )
and the negated forms may be written

from eg. DonesticCat cat where cat.nane not between 'A and 'B'

from eg. DonesticCat cat where cat.nanme not in ( 'Foo', 'Bar', 'Baz' )
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Likewise,is null andis not null may be used to test for null values.
Booleans may be easily used in expressions by declaring HQL query substitutions in Hibernate configuration:

<property nane="hi bernate. query. substitutions">true 1, fal se 0</property>

Thiswill replace the keywordst r ue and f al se with the literals 1 and o in the trandlated SQL from this HQL :

fromeg. Cat cat where cat.alive = true

Y ou may test the size of a collection with the special property si ze, or the special si ze() function.

fromeg.Cat cat where cat.kittens.size > 0
fromeg. Cat cat where size(cat.kittens) > 0
For indexed collections, you may refer to the minimum and maximum indices using ni ni ndex and max! ndex.

Similarly, you may refer to the minimum and maximum elements of a collection of basic type using
m nEl enent and maxEl enent .

from Cal endar cal where cal. holidays. maxEl ement > current date

There are also functional forms (which, unlike the constructs above, are not case sensitive):

from Order order where maxi ndex(order.itens) > 100

from Order order where m nel ement (order.itenms) > 10000

The SQL functions any, sone, all, exists, in are supported when passed the element or index set of a
collection (el ement s and i ndi ces functions) or the result of a subquery (see below).

sel ect nother fromeg.Cat as nother, eg.Cat as kit
where kit in el enents(foo.kittens)

sel ect p fromeg. NaneList list, eg.Person p
where p.nanme = sone el ements(list. nanes)

fromeg.Cat cat where exists el enents(cat.kittens)
fromeg. Player p where 3 > all el enments(p.scores)

from eg. Show show where 'fizard' in indices(show acts)

Note that these constructs - si ze, el enent s, i ndi ces, ni nl ndex, maxl ndex, mi nEl ement, naxEl enent - have
certain usage restrictions:

e inawhere clause: only for databases with subselects
e inasel ect clause: only el ement s and i ndi ces make sense

Elements of indexed collections (arrays, lists, maps) may be referred to by index (in awhere clause only):

from Order order where order.itens[0].id = 1234

sel ect person from Person person, Cal endar cal endar
wher e cal endar. hol i days[' nati onal day'] = person. birthDay
and person. nationality.cal endar = cal endar

select itemfromlitemitem O der order
where order.itens[ order.deliveredltem ndices[0] ] = itemand order.id = 11
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select itemfromlitemitem O der order
where order.itens[ maxindex(order.itens) ] = itemand order.id = 11

The expressioninside[] may even be an arithmetic expression.

select itemfromltemitem O der order
where order.items[ size(order.items) - 1] =item

HQL also provides the built-in i ndex() function, for elements of a one-to-many association or collection of
values.

select item index(itenm) from O der order
join order.itens item
where index(iten) < 5

Scalar SQL functions supported by the underlying database may be used

from eg. Donesti cCat cat where upper(cat.nane) |like 'FR %

If you are not yet convinced by all this, think how much longer and |ess readable the following query would be
in SQL:

sel ect cust
from Product prod,
Store store
i nner join store.custoners cust
where prod. nanme = 'w dget'
and store.location.nanme in ( ' Ml bourne', 'Sydney' )
and prod = all elenments(cust.currentOrder.lineltens)

Hint: something like

SELECT cust.nane, cust.address, cust.phone, cust.id, cust.current_order

FROM cust oners cust,
stores store,
| ocations | oc,
store_custoners sc,
product prod

WHERE prod. nanme = 'wi dget'
AND store.loc_id = 1loc.id

AND | oc. nane I N ( ' Mel bourne', 'Sydney' )
AND sc.store_id = store.id
AND sc.cust _id = cust.id
AND prod.id = ALL(
SELECT item prod_id
FROM line_itenms item orders o
WHERE itemorder_id = o.id

AND cust.current_order = o.id

11.9. The order by clause

The list returned by aquery may be ordered by any property of areturned class or components:

from eg. Donesti cCat cat
order by cat.nane asc, cat.weight desc, cat.birthdate

The optional asc or desc indicate ascending or descending order respectively.
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11.10. The group by clause

A query that returns aggregate values may be grouped by any property of areturned class or components:

sel ect cat.color, sunm(cat.weight), count(cat)
fromeg. Cat cat
group by cat. col or

select foo.id, avg( el enents(foo.nanmes) ), max( indices(foo.nanmes) )
from eg. Foo foo
group by foo.id

Note: You may use the el enent s and i ndi ces constructs inside a select clause, even on databases with no
subselects.

A havi ng clauseis also allowed.

sel ect cat.color, sum(cat.weight), count(cat)

from eg. Cat cat

group by cat. col or

havi ng cat.color in (eg.Col or. TABBY, eg. Col or.BLACK)

SQL functions and aggregate functions are allowed in the havi ng and order by clauses, if supported by the
underlying database (ie. not in MySQL).

sel ect cat
fromeg. Cat cat
join cat.kittens kitten
group by cat
havi ng avg(kitten. weight) > 100
order by count(kitten) asc, sun(kitten.weight) desc

Note that neither the gr oup by clause nor the or der by clause may contain arithmetic expressions.

11.11. Subqueries

For databases that support subselects, Hibernate supports subqueries within queries. A subgquery must be
surrounded by parentheses (often by an SQL aggregate function call). Even correlated subqueries (subqueries
that refer to an alias in the outer query) are allowed.

fromeg. Cat as fatcat
where fatcat.weight > (

sel ect avg(cat.weight) from eg. DonesticCat cat
)

from eg. Donesti cCat as cat
where cat.name = sone (

sel ect nane. ni ckNane from eg. Nane as nane
)

fromeg. Cat as cat
where not exists (

fromeg.Cat as mate where nate. mate = cat
)

from eg. Donesti cCat as cat
where cat.nanme not in (
sel ect nane. ni ckNane from eg. Nane as nane

)
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11.12. HQL examples

Hibernate queries can be quite powerful and complex. In fact, the power of the query language is one of
Hibernate's main selling points. Here are some example queries very similar to queries that | used on a recent
project. Note that most queries you will write are much simpler than these!

The following query returns the order id, number of items and total value of the order for al unpaid ordersfor a
particular customer and given minimum total value, ordering the results by total value. In determining the
prices, it uses the current catalog. The resulting SQL query, against the ORDER, ORDER_LI NE, PRODUCT, CATALOG
and PRI CE tables has four inner joins and an (uncorrelated) subselect.

sel ect order.id, sum(price.anmount), count(item
from Order as order
join order.lineltens as item
join item product as product,
Cat al og as catal og
join catal og.prices as price
where order.paid = fal se
and order.custonmer = :custoner
and price. product = product
and catal og. effecti veDate < sysdate
and catal og. effectiveDate >= all (
sel ect cat.effectiveDate
from Catal og as cat
where cat.effectiveDate < sysdate
)
group by order
havi ng sum(price. amount) > :m nAmount
order by sum(price.amunt) desc

What a monster! Actually, in real life, I'm not very keen on subqueries, so my query was really more like this:

sel ect order.id, sun(price.amunt), count(item
from Order as order

join order.lineltens as item

join item product as product,

Cat al og as catal og

join catal og.prices as price
where order.paid = fal se

and order.custoner = :custoner
and price. product = product
and catal og = : current Cat al og

group by order
havi ng sum(price. amount) > :m nAmount
order by sun{price.anmount) desc

The next query counts the number of payments in each status, excluding al payments in the
AWAI TI NG_APPROVAL status where the most recent status change was made by the current user. It translates to an
SQL query with two inner joins and a correlated subselect against the PAYMENT, PAYMENT_STATUS and
PAYMENT _STATUS_CHANGE tables.

sel ect count (paynent), status.nane
from Paynent as paynent
join payment.currentStatus as status
join paynent. st at usChanges as st at usChange
where payment. status. name <> Paynent St at us. AWAI TI NG_APPROVAL
or (
statusChange.tineStamp = (
sel ect max(change. ti neSt anp)
f rom Paynent St at usChange change
wher e change. paynent = paynent

)

and st atusChange. user <> :currentUser
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)

group by status.nane, status.sortOrder
order by status.sortO der

If I would have mapped the st at usChanges collection as a list, instead of a set, the query would have been
much simpler to write.

sel ect count (paynent), status.nane
from Paynent as paynent
join paynment.currentStatus as status
wher e paynent. st at us. name <> Paynent St at us. AWAI TI NG_APPROVAL
or paynent. st atusChanges[ naxlndex(paynent. st at usChanges) ].user <> :currentUser
group by status.nane, status.sortOrder
order by status.sortOder

The next query usesthe MS SQL Server i sNul | () function to return al the accounts and unpaid payments for
the organization to which the current user belongs. It translates to an SQL query with three inner joins, an outer
join and a subselect against the ACCOUNT, PAYMENT, PAYMENT_STATUS, ACCOUNT_TYPE, ORGANI ZATI ON and
ORG_USER tables.

sel ect account, paynent
from Account as account
I eft outer join account.paynents as payment
where :currentUser in el enents(account. hol der. users)
and Paynent St at us. UNPAI D = i sNul | (payment . current St at us. name, Payment St at us. UNPAI D)
order by account.type.sort O der, account.account Nunber, paynent. dueDate

For some databases, we would need to do away with the (correlated) subselect.

sel ect account, paynent
from Account as account
join account. hol der. users as user
| eft outer join account.paynents as paynment
where :currentUser = user
and Payment St at us. UNPAI D = i sNul | (paynent. current St at us. nane, Paynent St at us. UNPAI D)
order by account.type.sortO der, account.accountNunber, paynent.dueDate

11.13. Tips & Tricks

Y ou can count the number of query results without actually returning them:

( (Integer) session.iterate("select count(*) from....").next() ).intValue()

To order aresult by the size of a collection, use the following query:

sel ect usr.id, usr.name
from User as usr
left join usr.nmessages as nsg
group by usr.id, usr.nane
order by count (nsg)

If your database supports subselects, you can place a condition upon selection size in the where clause of your
query:

from User usr where size(usr.nessages) >= 1

If your database doesn't support subselects, use the following query:
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sel ect usr.id, usr.nane
from User usr.nane

join usr.nmessages nsg
group by usr.id, usr.nanme
havi ng count(nsg) >= 1

As this solution can't return a User with zero messages because of the inner join, the following form is also
useful:

sel ect usr.id, usr.name
from User as usr
| eft join usr.nmessages as nsg
group by usr.id, usr.nanme
havi ng count(nsg) = 0

Properties of a JavaBean can be bound to named query parameters:

Query g = s.createQuery("fromfoo in class Foo where foo.name=: nane and foo. si ze=:si ze");
g. set Properties(fooBean); // fooBean has get Nane() and getSize()
List foos = qg.list();

Collections are pageable by using the Quer y interface with afilter:

Query q = s.createFilter( collection, "" ); // the trivial filter
g. set MaxResul t s( PAGE_SI ZE) ;

g. set Fi rst Resul t (PAGE_SI ZE * pageNunber) ;

Li st page = qg.list();

Collection elements may be ordered or grouped using a query filter:

Col I ection orderedCol l ection = s.filter( collection, "order by this.amunt" );
Col l ection counts = s.filter( collection, "select this.type, count(this) group by this.type" );

Y ou can find the size of a collection without initializing it:

( (Integer) session.iterate("select count(*) from....").next() ).intValue();
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# Hibernate HHHHHHHHHE HHHHHAHHHH # AR AP HHH HHHHHEHHE S, T T
AP HHAHHR # AR R R AR HQL AR, 1§ SRR, HRAHRHRAR A -
HIHHHE 1 THEHHEHHHEHHE HEHHEHHE (Proj ection) # HHHHHHEH.

12.1. #H#HHHAHAH HEHAHHAHH Criteria

HHHHHHAH net . st . hi bernat e. Ori teri a HHHHHHHHHHI HHHHHE 1 TR SRR S H-
THHHHHT HIHE TR HHHHRR Cr it er | a HHHHHAHH# Sessi on.

Criteria crit = sess.createCriteria(Cat.class);
crit.set MaxResul t s(50);
List cats = crit.list();

12.2. #HH#HHHAHH HHAHAHH

HHHHHHHTHHHHTHH T (criterion) T T HHHH T
net. sf. hi bernat e. expressi on. Criterion. #HH##H# net . sf. hi ber nat e. expr essi on. Expr essi on HHHHHHHH-
THHE HIHHHHTHHT THTHTH HHHE TR R TR #HHH Criterioon,

List cats = sess.createCriteria(Cat.class)
.add( Expression.like("name", "Fritz%) )
.add( Expression. between("weight", mnWight, maxWeight) )
dist();

HHHMHHELH (eXPressi ONS) FHAHHE S THELHHIEERE SHIHEEE R

List cats = sess.createCriteria(Cat.cl ass)
.add( Expression.like("name", "Fritz%) )
.add( Expression. or(
Expression. eq( "age", new Integer(0) ),
Expression.isNull ("age")

) )

dist();

List cats = sess.createCriteria(Cat.class)
.add( Expression.in( "name", new String[] { "Fritz", "lzi", "Pk" } ) )
.add( Expression.disjunction()
.add( Expression.isNull("age") )
.add( Expression.eq("age", new Integer(0) ) )
.add( Expression.eq("age", new Integer(1) ) )
.add( Expression.eq("age", new Integer(2) ) )

) )
dist();

HIHHHHHHHI HHHHHEHHHE TR PR (Criterion) (HHHHHHHH Expr essi on), #i # HHHEHHE HHHAH #T
HiHE HHHHAH HHHH SQL HHHHHHE.

List cats = sess.createCriteria(Cat.class)
.add( Expression.sqgl ("l ower({alias}.nane) like lower(?)", "Fritz%,6 Hi bernate.STRING )
dist();

HHHHHHE (al | as} HHHHHE HHHHHHHHHR HHHHRHE R R R
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12.3. HHHHHHAHHH HHHH TR

HHE HHHEHHHE HHHRHHHHHET R HHEE A net . s . hi ber nat e. expr essi on. O der

List cats = sess.createCriteria(Cat.cl ass)
.add( Expression.like("nanme", "F%)
.addOrder( Order.asc("nane") )
.addOrder( Order.desc("age") )

. set MaxResul t s(50)
ist();

12.4. HHH#HH#HAHHH

T R SRR TR . R R
createCriteria() HHH HHHHHHHE Hi tHHHHHHHHHH.

Li st cats = sess.createCriteria(Cat.cl ass)
.add( Expression.like("nane", "F%)
.createCriteria("kittens")

.add( Expression.like("nane", "F%)
dist();

HHHHHHE, THR HHHHHAE R creat eCriteri a() HHHHHHE THEHHE THEFHFARE O i ter i a, HEHHHHHE HHHHE HTHIHAH
A R AR KD Tt ens.

H HIHHHHHHHHEHE HIHHHI HHHRHH T ST T (. HHH).

List cats = sess.createCriteria(Cat.class)
.createAlias("kittens", "kt")
.createAlias("nmate", "nt")
.add( Expression.eqgProperty("kt.nane", "mt.nane") )
dist();

(creat eAl i as() #H HHHHHHHTE HHHHHH HHHHRHHHHRH Criteria.)

HiHHHHE, T HIHHHEHHE KITENS HEHHHHHAHE 1 A R Cat HHHHIHHHHHIT HHHHHHHHHE HHHH
HIHHHHHHHE 1 HHTHHHHRHHHE R T R R R T R Kittens #HHHHH]
THHHHHHHHHHT HHHHEHHE, T TR S et ur nMVaps () .

Li st cats = sess.createCriteria(Cat.cl ass)

.createCriteria("kittens", "kt")
.add( Expression.eq("name", "F%) )

.returnMaps()
dist();

Iterator iter = cats.iterator();

while ( iter.hasNext() ) {
Map map = (Map) iter.next();
Cat cat = (Cat) map.get(Criteria. ROOT_ALIAS);
Cat kitten = (Cat) map.get("kt");

12.5. BHAHHBRHHHAR BHARGHT S8 PR R

HHE HHHHHE TR ST ST HHHHHHE (ST HE P T -
## set Fet chvbde() .
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List cats = sess.createCriteria(Cat.class)
.add( Expression.like("name", "Fritz%) )
. set Fet chivbde(" mat e", Fet chMbde. EAGER)
. set Fet chMbde("ki ttens", FetchMbde. EAGER)
dist();

HIHH HHHHHE THFHHE THEHHF## mat e #Ki tt ens HHEAHEHAHE Outer join.

12.6. #HHHHHHH HH HHAHAHH

HiHHHE net . sf. hi ber nat e. expr essi on. Exanpl e HHHEHHHH HH HHHHEHHHHHEHHE HHHAHHH (Criterion) #-
TS 5 TR THRERGT SRR (R

Cat cat = new Cat();

cat.setSex('F');

cat . set Col or (Col or. BLACK) ;

List results = session.createCriteria(Cat.class)
.add( Exanpl e.create(cat) )
dist();

THHHHHHHE HHHHHE, HHHHHHHRRR # T R, TR, R
NUI| HHEHHHHHE HHHE THE TR HH R .

THE HIHHHHE HEFHHHHHRE HHHHE SRR Exanpl e.

Exanpl e exanpl e = Exanpl e. creat e(cat)

. excl udeZer oes() [ | ####HEHHH B # HHHHHEE
.excludeProperty("col or™) [/ ########E ######H " col or"

. i gnoreCase() | | ####HHE HHHHHHHE B R Y
. enabl eLi ke(); || Bt || ke ### SR HHiHTE

List results = session.createCriteria(Cat.class)
. add( exanpl e)
dist();

THE HIHHHHE HHE HiE R TR R T SRR

List results = session.createCriteria(Cat.cl ass)
.add( Exanpl e.create(cat) )
.createCriteria("mte")

.add( Exanple.create( cat.getMate() ) )
dist();
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HHE HHEHHHE HHHE 1 ST P 1 T HHHE HHEHHH S SR R SQL . HiH fHHHHTH fHHH
HHE HHHEHE HHHHHHHHHTHE TR R ST T HHHHHHH i CONNECT # Oracle. #i##
HHHE HE R T HHHT ST T T # it SQL/JIDBC
## Hibernate.

13.1. ######E SQL #ustauis

SQL HHHHHHT HHHHHHHHHH HHHTHH HHE HH Quer y HHEHHHHHE, HIHHHHHE HTHHHHHHHHH i HQL A,
THHHHHHHHHHH HHHEHEH HHEHERERER # i, i i SQL HHEHEHEHIHE
Sessi on. creat eSQLQuery() .

Query sql Query = sess.createSQ.Query("select {cat.*} fromcats {cat}", "cat", Cat.class);
sql Query. set MaxResul t s(50) ;
List cats = sql Query.list();

HHHE HHHHHHHHH TR A creat eSQLQUer y() ©

o HHHHH SQL HHHHHH#
o HIHHHHHHHE HEHHHHE HFHHH
o AR HHRHHH AR FHHR

FHHIHHTH: HHRAT PR # AR SQL HHEHHA T SRR HERAHRHRT SRR, T
Hit (# HEHHHHE HIHEHHEE THEE Cat ). 1 HIHHHHE HIHHHHEHE HHHEHHRETE T # R R TR -
HELH S (St T ) HE SR L, S g S ST () s s SRR AR i,

13.2. #HH#H# HHHHTHE # HHHBHAH

HHHHHHHE {cat . *) HHIHHHHHHHHIHEE # SRR T T T T HHHHHHHTE | 1
HHHE HH THEHEHE HHEHHHE T THEHE, HHE T A T Hibernate tHitHH tHHHHHE it fHHHHHH . #H-
HHHHHE HIHE HHEHEE TR ST TR TR # ST SR S B S -
HHEHE. 1 TR SR THE PR PR (Cat ) T BHEHHEHE (cat _| og) HHHHIHHHHT fH HHHHHHHTH T
H HIHHHHHIHEE TR, HHHHHEHE SRR B T, HHE P HEHHHEE B #
where.

String sql = "select cat.originalld as {cat.id}, "
+ " cat.mateid as {cat.nmate}, cat.sex as {cat.sex}, "
+ " cat.weight*10 as {cat.weight}, cat.name as {cat.nane}"
+ " fromcat_|og cat where {cat.mte} = :catld"

Li st | oggedCats = sess.createSQ.Query(sqgl, "cat", Cat.class)
.setLong("catld", catld)
dist();

AT, HHHH T TR SRR R, #H HRER HHR A SRR AR # AR
HiHH HHEHHHH

13.3. ###H#H#HAHH# SQL HAHHAHH
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HHHHHHHHAH SQL HHHHHHH THTHHE T TR R R R TR
THHT AR TR ATH AR AT i HQL THFHTT.

Li st peopl e = sess. get NanedQuery("mySgl Query")
. set MaxResul t s(50)
dist();

<sql - query name="nySql Query">
<return alias="person" class="eg.Person"/>
SELECT {person}. NAME AS {person. nane},
{person}. AGE AS {person. age},
{person}. SEX AS {person. sex}
FROM PERSON {person} WHERE {person}. NAME LI KE ' Hi ber %
</ sql - query>
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14.1. Understanding Collection performance

We've dready spent quite some time talking about collections. In this section we will highlight a couple more
issues about how collections behave at runtime.

14.1.1. Taxonomy

Hibernate defines three basic kinds of collections;

» collections of values
¢ Oneto many associations
e many to many associations

This classification distinguishes the various table and foreign key relationships but does not tell us quite
everything we need to know about the relational model. To fully understand the relational structure and
performance characteristics, we must also consider the structure of the primary key that is used by Hibernate to
update or delete collection rows. This suggests the following classification:

¢ indexed collections

e sets
e bags

All indexed collections (maps, lists, arrays) have a primary key consisting of the <key> and <i ndex> columns.
In this case collection updates are usually extremely efficient - the primary key may be efficiently indexed and
aparticular row may be efficiently located when Hibernate tries to update or delete it.

Sets have a primary key consisting of <key> and element columns. This may be less efficient for some types of
collection element, particularly composite elements or large text or binary fields; the database may not be able
to index a complex primary key as efficently. On the other hand, for one to many or many to many
associations, particularly in the case of synthetic identifiers, it islikely to be just as efficient. (Side-note: if you
want SchemaExpor t to actually create the primary key of a<set > for you, you must declare all columns as not -

nul I ="true".)

Bags are the worst case. Since a bag permits duplicate element values and has no index column, no primary key
may be defined. Hibernate has no way of distinguishing between duplicate rows. Hibernate resolves this
problem by completely removing (in a single DELETE) and recreating the collection whenever it changes. This
might be very inefficient.

Note that for a one-to-many association, the "primary key" may not be the physical primary key of the database
table - but even in this case, the above classification is still useful. (It still reflects how Hibernate "locates'
individual rows of the collection.)

14.1.2. Lists, maps and sets are the most efficient collections to update
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From the discussion above, it should be clear that indexed collections and (usually) sets alow the most efficient
operation in terms of adding, removing and updating elements.

There is, arguably, one more advantage that indexed collections have over sets for many to many associations
or collections of values. Because of the structure of a set, Hibernate doesn't ever UPDATE a row when an
element is "changed”. Changesto a Set always work via | NSERT and DELETE (of individua rows). Once again,
this consideration does not apply to one to many associations.

After observing that arrays cannot be lazy, we would conclude that lists, maps and sets are the most performant
collection types. (With the caveat that a set might be less efficient for some collections of values.)

Sets are expected to be the most common kind of collection in Hibernate applications.

There is an undocumented feature in this release of Hibernate. The <i dbag> mapping implements bag
semantics for a collection of values or a many to many association and is more efficient that any other style of
collection in this case!

14.1.3. Bags and lists are the most efficient inverse collections

Just before you ditch bags forever, there is a particular case in which bags (and also lists) are much more
performant than sets. For a collection with inverse="true" (the standard bidirectional one-to-many
relationship idiom, for example) we can add elements to a bag or list without needing to initialize (fetch) the
bag elements! This is because Col | ecti on. add() Or Col | ection. addAl | () must always return true for a bag
or Li st (unlike aset ). This can make the following common code much faster.

Parent p = (Parent) sess.|oad(Parent.class, id);
Child ¢ = new Child();
c.setParent (p);
p.get Children().add(c); //no need to fetch the collection!
sess. flush();

14.1.4. One shot delete

Occasionally, deleting collection elements one by one can be extremely inefficient. Hibernate isn't completly
stupid, so it knows not to do that in the case of an newly-empty collection (if you called 1i st. cl ear (), for
example). In this case, Hibernate will issue a single DELETE and we are done!

Suppose we add a single element to a collection of size twenty and then remove two el ements. Hibernate will
issue one | NSERT statement and two DELETE statements (unless the collection is a bag). This is certainly
desirable.

However, suppose that we remove eighteen elements, leaving two and then add thee new elements. There are
two possible ways to proceed

« delete eighteen rows one by one and then insert three rows
« remove the whole collection (in one SQL DELETE) and insert al five current elements (one by one)

Hibernate isn't smart enough to know that the second option is probably quicker in this case. (And it would
probably be undesirable for Hibernate to be that smart; such behaviour might confuse database triggers, etc.)

Fortunately, you can force this behaviour (ie. the second strategy) at any time by discarding (ie. dereferencing)
the original collection and returning a newly instantiated collection with all the current elements. This can be
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very useful and powerful from timeto time.

We have already shown how you can use lazy initiaization for persistent collections in the chapter about
collection mappings. A similar effect is achievable for ordinary object references, using CGLIB proxies. We
have also mentioned how Hibernate caches persistent objects at the level of a Session. More aggressive
caching strategies may be configured upon a class-by-class basis.

In the next section, we show you how to use these features, which may be used to achieve much higher
performance, where necessary.

14.2. Proxies for Lazy Initialization

Hibernate implements lazy initializing proxies for persistent objects using runtime bytecode enhancement (via
the excellent CGLIB library).

The mapping file declares a class or interface to use as the proxy interface for that class. The recommended
approach is to specify the class itself:

<cl ass nane="eg. Order" proxy="eg. O der">

The runtime type of the proxies will be a subclass of o der. Note that the proxied class must implement a
default constructor with at least package visibility.

There are some gotchas to be aware of when extending this approach to polymorphic classes, eg.

<cl ass nane="eg. Cat" proxy="eg.Cat">
<subcl ass nane="eg. Donmesti cCat" proxy="eg. DonmesticCat">

</ subcl ass>
</ cl ass>

Firstly, instances of cat will never be castable to Donest i cCat , even if the underlying instance is an instance of
Donesti cCat .

Cat cat = (Cat) session.load(Cat.class, id); // instantiate a proxy (does not hit the db)
if ( cat.isDonesticCat() ) { /1 hit the db to initialize the proxy
DonesticCat dc = (DonesticCat) cat; [l Error!

Secondly, it is possible to break proxy ==.

Cat cat = (Cat) session.load(Cat.class, id); /1 instantiate a Cat proxy
Donesti cCat dc =

(Donesti cCat) session.|oad(DonmesticCat.class, id); [// required new DonmesticCat proxy!
System out . printl n(cat==dc); /1 false

However, the situation is not quite as bad as it looks. Even though we now have two references to different
proxy objects, the underlying instance will still be the same object:

cat.setWeight(11.0); // hit the db to initialize the proxy
Systemout.println( dc.getWight() ); // 11.0

Third, you may not use a CGLIB proxy for afi nal classor aclasswith any fi nal methods.
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Finaly, if your persistent object acquires any resources upon instantiation (eg. in initializers or default
constructor), then those resources will also be acquired by the proxy. The proxy class is an actual subclass of
the persistent class.

These problems are al due to fundamental limitations in Java's single inheritence model. If you wish to avoid
these problems your persistent classes must each implement an interface that declares its business methods.
Y ou should specify these interfaces in the mapping file. eg.

<cl ass nane="eg. Cat" proxy="eg.|Cat">
<subcl ass nane="eg. Donesti cCat" proxy="eg. | DonmesticCat">

</ subcl ass>
</ cl ass>

where cat implements the interface | cat and Domesti cCat implements the interface | Donesti cCat. Then
proxies for instances of cat and Dormest i cCat may bereturned by | oad() oriterate().(Notethat fi nd() does
not return proxies.)

ICat cat = (I Cat) session.load(Cat.class, catid);
Iterator iter = session.iterate("fromcat in class eg.Cat where cat.name="fritz'");
ICat fritz = (1Cat) iter.next();

Relationships are also lazily initialized. This means you must declare any propertiesto be of type| cat , not cat .

Certain operations do not require proxy initialization

e equal s(), if the persistent class does not override equal s()
e hashCode(), if the persistent class does not override hashCode()
e Theidentifier getter method

Hibernate will detect persistent classes that override equal s() Of hashCode() .
Exceptions that occur while initializing a proxy are wrapped in aLazyl niti al i zat i onExcepti on.

Sometimes we need to ensure that a proxy or collection isinitialized before closing the Sessi on. Of course, we
can away force initialization by calling cat . get Sex() Or cat. getKittens().size(), for example. But that is
confusing to readers of the code and is not convenient for generic code. The static methods
Hi bernate.initialize() and Hibernate.islnitialized() provide the application with a convenient way of
working with lazyily initialized collections or proxies. Hi bernate. i nitial i ze(cat) will forcetheinitialization
of a proxy, cat, as long as its Sessi on is still open. Hi bernate.initialize( cat.getKittens() ) hasa
similar effect for the collection of kittens.

14.3. The Second Level Cache

A Hibernate Sessi on isatransaction-level cache of persistent data. It is possible to configure a cluster or VM-
level (Sessi onFact or y-level) cache on a class-by-class and collection-by-collection basis. Y ou may even plug
in a clustered cache. Be careful. Caches are never aware of changes made to the persistent store by another
application (though they may be configured to regularly expire cached data).

By default, Hibernate uses EHCache for JVM-level caching. (JCS support is now deprecated and will be
removed in a future version of Hibernate.) Y ou may choose a different implementation by specifying the name
of a «class that implements net.sf.hibernate.cache. CacheProvider using the property
hi ber nat e. cache. provi der _cl ass.
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HHHHHHE 14.1. Cache Providers

Cache Provider class Type Cluster Safe  Query Cache
Supported

Hashtable net . sf. hi ber nat e. cache. Hasht abl eCacheP memory yes

(not intended  rovi der

for

production

use)

EHCache net . sf. ehcache. hi ber nat e. Provi der memory, disk yes

OSCache net . sf. hi ber nat e. cache. 0SCachePr ovi der memory, disk yes

SwarmCache | net. sf. hi ber nat e. cache. Swar nCacheProvi | clustered (ip  yes(clustered

der multicast) invalidation)
JBoss net. sf. hi bernat e. cache. TreeCacheProvid clustered (ip | yes
TreeCache er multicast), (replication)
transactional

14.3.1. Cache mappings

The <cache> element of aclass or collection mapping has the following form:

<cache
usage="transactional |[read-wite| nonstrict-read-wite|read-only" (1)
/>

(1) usage specifiesthe caching strategy: t ransacti onal , read-wite, nonstrict-read-wite Of read-only

Alternatively (preferrably?), you may specify <class-cache> and <collection-cache> elements in
hi bernate. cfg. xm .

The usage attribute specifies a cache concurrency strategy.

14.3.2. Strategy: read only

If your application needs to read but never modify instances of a persistent class, aread- onl y cache may be
used. Thisisthe simplest and best performing strategy. Its even perfectly safe for usein acluster.

<cl ass nane="eg. | nmut abl e" nut abl e="f al se">
<cache usage="read-only"/>

</ cl ass>

14.3.3. Strategy: read/write

If the application needs to update data, aread-wite cache might be appropriate. This cache strategy should
never be used if serializable transaction isolation level is required. If the cache is used in a JTA environment,
you must specify the property hibernate.transaction. manager | ookup_cl ass, haming a strategy for
obtaining the JTA Transacti onManager. In other environments, you should ensure that the transaction is
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completed when Sessi on. cl ose() Or Sessi on. di sconnect () is caled. If you wish to use this strategy in a
cluster, you should ensure that the underlying cache implementation supports locking. The built-in cache
providers do not.

<cl ass nane="eg.Cat" .... >
<cache usage="read-write"/>

<set name="kittens" ... >
<cache usage="read-wite"/>

</ set >
</ cl ass>

14.3.4. Strategy: nonstrict read/write

If the application only occasionally needs to update data (ie. if it is extremely unlikely that two transactions
would try to update the same item simultaneously) and strict transaction isolation is not required, anonstri ct -
read-wite cache might be appropriate. If the cache is used in a JTA environment, you must specify
hi ber nat e. transacti on. manager _| ookup_cl ass. In other environments, you should ensure that the
transaction is completed when Sessi on. cl ose() Of Sessi on. di sconnect () iscalled.

14.3.5. Strategy: transactional

The transactional cache strategy provides support for fully transactional cache providers such as JBoss
TreeCache. Such a cache may only be used in a JTA environment and you must specify
hi ber nat e. transacti on. manager _| ookup_cl ass.

None of the cache providers support al of the cache concurrency strategies. The following table shows which
providers are compatible with which concurrency strategies.

HHHHHH# 14.2. Cache Concurrency Strategy Support

Cache read-only nonstrict- read-write transactional
read-write

Hashtable (not yes yes yes

intended for

production use)

EHCache yes yes yes

OSCache yes yes yes

SwarmCache yes yes

JBoss TreeCache yes yes

14.4. Managing the sessi on Cache

Whenever you pass an object to save(), update() Or saveOr Updat e() and whenever you retrieve an object
using l oad(),find(),iterate(),Orfilter(), that object isadded to theinterna cache of the sessi on. When
flush() is subsequently called, the state of that object will be synchronized with the database. If you do not
want this synchronization to occur or if you are processing a huge number of objects and need to manage
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memory efficiently, theevi ct () method may be used to remove the object and its collections from the cache.

Iterator cats = sess.iterate("fromeg.Cat as cat"); //a huge result set
while ( cats.hasNext() ) {

Cat cat = (Cat) iter.next();

doSonet hi ngW t hACat (cat) ;

sess.evict(cat);

Hibernate will evict associated entities automatically if the association is mapped with cascade="al | " or
cascade="al | - del et e- or phan".

The Sessi on aso providesacont ai ns() method to determine if an instance belongs to the session cache.
To completely evict al objects from the session cache, call Sessi on. cl ear ()

For the second-level cache, there are methods defined on Sessi onFact ory for evicting the cached state of an
instance, entire class, collection instance or entire collection role,

14.5. The Query Cache

Query result sets may also be cached. This is only useful for queries that are run frequently with the same
parameters. To use the query cache you must first enable it by setting the property
hi ber nat e. cache. use_query_cache=t r ue. This causes the creation of two cache regions - one holding cached
query result sets (net . sf. hi ber nat e. cache. Quer yCache), the other holding timestamps of most recent updates
to queried tables (net. sf. hi ber nat e. cache. Updat eTi nest anpsCache). Note that the query cache does not
cache the state of any entities in the result set; it caches only identifier values and results of value type. So the
query cacheis usually used in conjunction with the second-level cache.

Most queries do not benefit from caching, so by default queries are not cached. To enable caching, call
Query. set Cacheabl e(true). This call alows the query to look for existing cache results or add its results to
the cache when it is executed.

If you require fine-grained control over query cache expiration policies, you may specify a named cache region
for aparticular query by calling Query. set CacheRegi on() .

Li st bl ogs = sess.createQuery("from Bl og bl og where bl og. bl ogger = : bl ogger")
.setEntity("bl ogger", bl ogger)
. set MaxResul t s(15)
. set Cacheabl e(true)
. set CacheRegi on("front pages")
dist();
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Roundtrip engineering with Hibernate is possible using a set of commandline tools maintained as part of the
Hibernate project, along with Hibernate support built into XDoclet, Middlegen and AndroMDA.

The Hibernate main package comes bundled with the most important tool (it can even be used from "inside"
Hibernate on-the-fly):

» DDL schemageneration from a mapping file (aka SchemaExpor t , hbr2ddl )

Other tools directly provided by the Hibernate project are delivered with a separate package, Hibernate
Extensions. This package includes tools for the following tasks:

e Javasource generation from a mapping file (aka CodeGener at or , hbr2j ava)

* mapping file generation from compiled Java classes or from Java source with XDoclet markup (aka
MapGener at or , ¢l ass2hbm)

There's actually another utitily living in Hibernate Extensions: ddl 2hbm It is considered deprecated and will no
longer be maintained, Middlegen does a better job for the same task.

Third party tools with Hibernate support are:

» Middlegen (mapping file generation from an existing database schema)

e AndroMDA (MDA (Mode-Driven Architecture) approach generating code for persistent classes from
UML diagrams and their XML/XMI representation)

These 3rd party tools are not documented in this reference. Please refer to the Hibernate website for up-to-date
information (a snapshot of the site isincluded in the Hibernate main package).

15.1. Schema Generation

DDL may be generated from your mapping files by a command line utility. A batch file is located in the
hi ber nat e- x. x. x/ bi n directory of the core Hibernate package.

The generated schema include referential integrity constraints (primary and foreign keys) for entity and
collection tables. Tables and sequences are also created for mapped identifier generators.

Y ou must specify a SQL Di al ect viathehi ber nat e. di al ect property when using thistool.

15.1.1. Customizing the schema

Many Hibernate mapping elements define an optional attribute named | engt h. You may set the length of a
column with this attribute. (Or, for numeric/decimal data types, the precision.)

Some tags also accept a not-nul | attribute (for generating a NOT NULL constraint on table columns) and a
uni que attribute (for generating UNI QUE constraint on table columns).

Some tags accept an i ndex attribute for specifying the name of an index for that column. A uni que- key
attribute can be used to group columns in a single unit key constraint. Currently, the specified value of the
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uni que- key attribute is not used to name the constraint, only to group the columnsin the mapping file.

Examples:
<property nane="foo" type="string" |ength="64" not-null="true"/>
<many-t o-one nane="bar" foreign-key="fk _foo_bar" not-null="true"/>
<el ement col um="seri al _nunber" type="long" not-null="true" uni que="true"/>

Alternatively, these elements also accept a child <col urm> element. Thisis particularly useful for multi-column
types:
<property nane="foo" type="string">
<col um nane="foo" |ength="64" not-null="true" sql-type="text"/>

</ property>

<property nane="bar" type="ny.custontypes. Ml ti Col umType"/>

<col um nane="fee" not-null="true" index="bar idx"/>
<col um nanme="fi" not-null="true" index="bar _idx"/>
<col um nane="fo" not-null="true" index="bar idx"/>

</ property>

Thesql - t ype attribute allows the user to override the default mapping of Hibernate type to SQL datatype.
The check attribute allows you to specify a check constraint.

<property nane="foo" type="integer">
<col um nane="foo" check="foo > 10"/>
</ property>
<cl ass nanme="Foo" table="foos" check="bar < 100.0">

<property nane="bar" type="float"/>
</ cl ass>

#HHHH# 15.1. Summary

Attribute Values

| engt h number

not - nul | true| fal se

uni que true| fal se

i ndex i ndex_nane

uni que- key uni que_key_nane
foreign-key foreign_key_ nane
sqgl -type col um_type
check SQL expression

15.1.2. Running the tool

The schemaExpor t tool writesa DDL script to standard out and/or executes the DDL statements.
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java -cp hibernate classpathsnet . sf. hi bernat e. t ool . hbrn2ddl . SchemaExport options mapping_files

HHHHH# 15.2. schemaExport Command Line Options

Option

- - qui et

--drop

--text

- - out put =my_schema. ddl
--confi g=hi bernate. cfg. xnl

--properties=hi bernate. properties

Description

don't output the script to stdout

only drop the tables

don't export to the database

output the ddI script to afile

read Hibernate configuration from an XML file

read database properties from afile

--formt

format the generated SQL nicely in the script

--delimter=x

set an end of line delimiter for the script

Y ou may even embed SchemaExport inyour application:

Configuration cfg = ....;

new SchemaExport (cfg).create(false,

15.1.3. Properties

Database properties may be specified

e assystem properties with - b<property>

* inhibernate. properties

true);

* inanamed propertiesfilewith - - properti es

The needed properties are:

#HiH#H#H 15.3. SchemaExport Connection Properties

Property Name

hi ber nat e. connection. driver_cl ass

Description

jdbc driver class

hi ber nat e. connecti on. ur| jdbc url
hi ber nat e. connect i on. user nane database user
hi ber nat e. connect i on. password user password
hi ber nat e. di al ect dialect

15.1.4. Using Ant

You can call schemaExport from your Ant build script:
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<t arget nane="schenmaexport">
<t askdef nane="schenmaexport"
cl assnanme="net . sf. hi bernat e. t ool . hbn2ddl . SchemaExport Task"
cl asspat href ="cl ass. path"/ >

<schenmaexport
properties="hi bernate. properties"
qui et =" no"
text ="no"
dr op="no"
delimter=";"
out put =" schema- export.sqgl ">
<fileset dir="src">
<i ncl ude nane="**/*_hbm xm "/ >

</fileset>
</ schemaexport >
</target>

15.1.5. Incremental schema updates

The schemaUpdat e tool will update an existing schema with "incremental” changes. Note that SchemaUpdat e
depends heavily upon the JIDBC metadata API, so it will not work with all JDBC drivers.

java -cp hibernate classpathsnet . sf. hi bernat e. t ool . hbrn2dd| . SchermaUpdat e options mapping_files

#HHH 15.4. SchemaUpdat e Command Line Options

Option Description
--qui et don't output the script to stdout
--properties=hi bernate. properties read database properties from afile

Y ou may embed SchemaUpdat e in your application:

Configuration cfg = ....;
new SchermaUpdat e( cf g) . execut e(fal se);

15.1.6. Using Ant for incremental schema updates

You can call schemaUpdat e from the Ant script:

<t arget nane="schenmaupdate" >
<t askdef nane="schenmaupdate"
cl assnane="net . sf. hi bernat e. t ool . hbn2ddl . SchenaUpdat eTask"
cl asspat href ="cl ass. path"/>

<schenmaupdat e
properti es="hi bernate. properties"
qui et ="no" >
<fileset dir="src">

<i ncl ude nane="**/*_hbm xm "/ >

</fileset>

</ schemaupdat e>

</target>

15.2. Code Generation
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The Hibernate code generator may be used to generate skeletal Java implementation classes from a Hibernate
mapping file. Thistooal isincluded in the Hibernate Extensions package (a seperate download).

hbn2j ava parses the mapping files and generates fully working Java source files from these. Thus with
hbnej ava one could "just" provide the . hbmfiles, and then don't worry about hand-writing/coding the Java files.

java -cp hibernate classpathsnet . sf. hi ber nat e. t ool . hbn2j ava. CodeGener at or options mapping_files

A 15.5. Code Generator Command Line Options

Option Description
- - out put =output_dir root directory for generated code
--confi g=config_file optional file for configuring hbm2java

15.2.1. The config file (optional)

The config file provides for a way to specify multiple "renderers* for the source code and to declare <net a>
attributes that is "global" in scope. See more about thisin the <met a> attribute section.

<codegen>
<meta attribute="inpl erent s">codegen. test.| Audit abl e</ net a>
<generate renderer="net.sf.hi bernate.tool.hbn2j ava. Basi cRenderer"/ >
<generate
package="aut of i nders. onl y"
suf fi x="Fi nder"
render er ="net . sf. hi ber nat e. t ool . hbnRj ava. Fi nder Renderer"/ >
</ codegen>

This config file declares a global meta attribute "implements’ and specify two renderers, the default one
(BasicRenderer) and arenderer that generates Finder's (See morein "Basic Finder generation” below).

The second renderer is provided with a package and suffix attribute.

The package attribute specifies that the generated source files from this renderer should be placed here instead
of the package scope specified in the . hbmfiles.

The suffix attribute specifies the suffix for generated files. E.g. here a file named Foo.java would be
FooFi nder . j ava instead.

It is dso possible to send down arbitrary parameters to the renders by adding <params attributes to the
<gener at e> €lements.

hbm2java currently has support for one such parameter, namely gener at e- concr et e- enpt y- cl asses which
informs the BasicRenderer to only generate empty concrete classes that extends a base class for al your classes.
The following config.xml example illustrate this feature

<codegen>
<generate prefix="Base" renderer="net.sf.hibernate.tool.hbn?java. Basi cRenderer"/>
<generate renderer="net.sf.hi bernate.tool.hbn2j ava. Basi cRenderer">
<par am nane="gener at e- enpt y- concr et e- cl asses" >t r ue</ par an»
<par am nane="basecl ass- pr ef i x" >Base</ par an>
</ gener at e>
</ codegen>
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Notice that this config.xml configure 2 (two) renderers. One that generates the Base classes, and a second one
that just generates empty concrete classes.

15.2.2. The net a attribute

The <net a> tag is a ssimple way of annotating the hbm xm with information, so tools have a natural place to
store/read information that is not directly related to the Hibernate core.

You can use the <meta> tag to tell hbnejava to only generate "protected" setters, have classes always
implement a certain set of interfaces or even have them extend a certain base class and even more.

The following example:

<cl ass nanme="Person" >
<meta attribute="cl ass-description">
Javadoc for the Person class
@ut hor Frodo
</ met a>
<meta attribute="inpl erents" >l Audi t abl e</ met a>
<id name="id" type="long">
<meta attribute="scope-set">protected</neta>
<generator class="increnent"/>
</id>
<property nane="nanme" type="string">
<meta attribute="fiel d-description">The nane of the person</neta>
</ property>
</ cl ass>

will produce something like the following (code shortened for better understanding). Notice the Javadoc
comment and the protected set methods:

/1 default package

import java.io.Serializable;

i mport org.apache. commons. | ang. bui | der. Equal sBui | der

i mport org. apache. conmons. | ang. bui | der . HashCodeBui | der
i mport org.apache. conmons. | ang. bui | der. ToSt ri ngBui | der

/**

k Javadoc for the Person class
& @ut hor Frodo

*

=

public class Person inplenments Serializable, |Auditable {

/** identifier field */
public Long id;

/** nullable persistent field */
public String name;

/** full constructor */
public Person(java.lang.String nane) {
this. nane = nane;

}

/** default constructor */
public Person() {

}

public java.lang.Long getld() {
return this.id;
}

protected void setld(java.lang.Long id) {
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this.id = id;
}
/**
* The nanme of the person
=
public java.lang. String get Name() ({
return this. nane;

}

public void setNane(java.lang. String name) {
this. nane = nane;

}

HHHHHH 15.6. Supported metatags

Attribute

Description

cl ass-description

inserted into the javadoc for classes

field-description
interface

i mpl emrent s

ext ends
gener at ed- cl ass
scope-cl ass
scope- set

scope- get
scope-field
use-in-tostring

i mpl emrent - equal s

inserted into the javadoc for fields/properties

If true an interface is generated instead of an class.
interface the class should implement

class the class should extend (ignored for subclasses)
overrule the name of the actual class generated
scope for class

scope for setter method

scope for getter method

scope for actual field

include this property inthet oSt ri ng()

include aequal s() and hashCode() method in this class.

use-in-equal s

bound
constrai ned
gen- property

property-type

include this property in the equals() and hashCode()
method.

add propertyChangeL istener support for a property
bound + vetoChangeL istener support for a property
property will not be generated if false (use with care)

Overrides the default type of property. Use this with any tag's
to specify the concrete type instead of just Object.

cl ass-code

Extra code that will inserted at the end of the class

extra-inmport

Extraimport that will inserted at the end of all other imports

fi nder - net hod

sessi on- net hod

see "Basic finder generator" below

see "Basic finder generator” below
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Attributes declared viathe <net a> tag are per default "inherited” inside an hbm xni file.

What does that mean? It means that if you e.g want to have all your classes implement | Audi t abl e then you
just add an <neta attribute="i npl ements" >l Audi t abl e</ net a> in the top of the hbm xm file, just after
<hi ber nat e- mappi ng>. Now all classes defined in that hbm xni file will implement | Audi t abl e! (Except if a
class also has an "implements' meta attribute, because local specified meta tags always overrules/replaces any
inherited meta tags).

Note: This applies to all <met a>-tags. Thus it can also e.g. be used to specify that all fields should be declare
protected, instead of the default privatee This is done by adding <neta
attribute="scope-fiel d">protected</nmeta> a eg. just under the <cl ass> tag and all fields of that class
will be protected.

To avoid having a <nmet a>-tag inherited then you can simply specify i nherit="fal se" for the attribute, e.g.
<meta attribute="scope-class" inherit="false">public abstract</meta> will restrict the "class-scope"
to the current class, not the subclasses.

15.2.3. Basic finder generator

It is now possible to have hbnej ava generate basic finders for Hibernate properties. This requires two thingsin
the hbm xm files.

Thefirst is an indication of which fields you want to generate finders for. Y ou indicate that with a meta block
inside a property tag such as:

<property nane="nane" col um="nane" type="string">
<neta attribute="finder-nethod">findByNane</ neta>
</ property>

The finder method name will be the text enclosed in the meta tags.
The second isto create a config file for hbm2java of the format:

<codegen>

<generate renderer="net.sf.hi bernate.tool.hbn2java. Basi cRenderer"/ >

<generate suffix="Finder" renderer="net.sf.hibernate.tool.hbnjava. Fi nder Renderer"/>
</ codegen>

And then use the param to hbn2j ava - - confi g=xxx. xmi where xxx. xni isthe config file you just created.
An optional parameter is metatag at the class level of the format:

<meta attribute="sessi on-net hod">
com what ever . Sessi onTabl e. get Sessi onTabl e() . get Sessi on() ;
</ met a>

Which would be the way in which you get sessions if you use the Thread Local Session pattern (documented in
the Design Peatterns area of the Hibernate website).

15.2.4. Velocity based renderer/generator

It is now possible to use velocity as an alternative rendering mechanism. The follwing config.xml shows how to
configure hbm2javato use its velocity renderer.
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<codegen>

<gener at e renderer="net.sf. hi bernate. tool . hbn2j ava. Vel oci t yRender er " >
<par am nane="t enpl at " >poj 0. vnx/ par an>

</ gener at e>

</ codegen>

The parameter named t enpl at e is a resource path to the velocity macro file you want to use. This file must be
available via the classpath for hbm2java. Thus remember to add the directory where pojo.vm is located to your
ant task or shell script. (The default location is. / t ool s/ src/ vel ocity)

Be aware that the current poj o. vm generates only the most basic parts of the java beans. It is not as complete
and feature rich as the default renderer - primarily alot of the net a tags are not supported.

15.3. Mapping File Generation

A skeletal mapping file may be generated from compiled persistent classes using a command line utility called
MapGener at or . This utility is part of the Hibernate Extensions package.

The Hibernate mapping generator provides a mechanism to produce mappings from compiled classes. It uses
Java reflection to find properties and uses heuristics to guess an appropriate mapping from the property type.
The generated mapping is intended to be a starting point only. There is no way to produce a full Hibernate
mapping without extra input from the user. However, the tool does take away some of the repetitive "grunt”
work involved in producing a mapping.

Classes are added to the mapping one at atime. The tool will reject classes that it judges are are not Hibernate
persistable.

To be Hibernate persistable a class

¢ must not be aprimitive type

e must not be an array

e must not be an interface

* must not be anested class

* must have a default (zero argument) constructor.

Note that interfaces and nested classes actually are persistable by Hibernate, but this would not usually be
intended by the user.

MapGener at or Will climb the superclass chain of all added classes attempting to add as many Hibernate
persistable superclasses as possible to the same database table. The search stops as soon as a property is found
that has a name appearing on alist of candidate UID names.

The default list of candidate UID property namesis: ui d, Ul D, i d, | D, key, KEY, pk, PK.

Properties are discovered when there are two methods in the class, a setter and a getter, where the type of the
setter's single argument is the same as the return type of the zero argument getter, and the setter returns voi d.
Furthermore, the setter's name must start with the string set and either the getter's name starts with get or the
getter's name starts with i s and the type of the property is boolean. In either case, the remainder of their names
must match. This matching portion is the name of the property, except that the initial character of the property
name is made lower case if the second letter islower case.

Therulesfor determining the database type of each property are as follows:

1. If theJavatypeisHi bernat e. basi c() , then the property is asimple column of that type.

Hibernate 2.1.3 120



Toolset Guide

2. For hibernate. t ype. Type custom types and Per si st ent Enuma simple column is used as well.

3. If the property typeis an array, then a Hibernate array is used, and MapGener at or attempts to reflect on the
array element type.

4. If the property has type java.util.List, java.util.Mp, OF java.util.Set, then the corresponding
Hibernate types are used, but MapGener at or cannot further process the insides of these types.

5. If the property's type is any other class, MapGener at or defers the decision on the database representation
until all classes have been processed. At this point, if the class was discovered through the superclass
search described above, then the property is an nany- t o- one association. If the class has any properties,
thenitisaconponent . Otherwiseit is serializable, or not persistable.

15.3.1. Running the tool

The tool writes XML mappings to standard out and/or to afile.
When invoking the tool you must place your compiled classes on the classpath.

java -cp hibernate_and your_class classpaths net . sf. hi bernate. t ool . cl ass2hbm MapGener at or Options
and classnames

There are two modes of operation: command line or interactive.

The interactive mode is selected by providing the single command line argument --interact. This mode
provides a prompt response console. Using it you can set the UID property name for each class using the
ui d=xxx command where xxx is the UID property name. Other command alternatives are simply a fully
qualified class name, or the command done which emits the XML and terminates.

In command line mode the arguments are the options below interspersed with fully qualified class names of the
classes to be processed. Most of the options are meant to be used multiple times; each use affects subsequently
added classes.

i 15.7. MapGenerator Command Line Options

Option Description

--qui et don't output the O-R Mapping to stdout

--set Ul D=ui d set the list of candidate UIDsto the singleton uid

--addUl D=ui d add uid to the front of thelist of candidate UIDs

- - sel ect =mode mode use select mode mode(e.g., distinct or all) for subsequently added
classes

--dept h=<snal | -i nt > limit the depth of component data recursion for subsequently added
classes

- - out put =ny_mappi ng. xm output the O-R Mapping to afile

full.class.Name add the class to the mapping

- - abst r act =full.class.Name see below

The abstract switch directs the map generator tool to ignore specific super classes so that classes with common
inheritance are not mapped to one large table. For instance, consider these class hierarchies:

Ani mal - - >Mamal - - >Hunman
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Ani nal - - >Manmmal - - >Mar supi al - - >Kangar oo

If the - - abst r act switch is not used, al classes will be mapped as subclasses of Ani mal , resulting in one large
table containing all the properties of all the classes plus a discriminator column to indicate which subclass is
actually stored. If manmal is marked as abstract, Human and Marsupi al will be mapped to separate <cl ass>
declarations and stored in separate tables. Kangar oo will still be a subclass of Mar supi al unless Mar supi al is
also marked asabst r act .

Hibernate 2.1.3 122



HHHH 16, #HHH#HE. R 7 HHAHHE (Parent/Child)

One of the very first things that new users try to do with Hibernate isto model a parent / child type relationship.
There are two different approaches to this. For various reasons the most convenient approach, especially for
new users, isto model both Par ent and chi | d as entity classes with a <one- t o- many> association from Par ent
to ¢hi | d. (The alternative approach is to declare the chi | d as a <conposi t e- el enent >.) Now, it turns out that
default semantics of a one to many association (in Hibernate) are much less close to the usual semantics of a
parent / child relationship than those of a composite element mapping. We will explain how to use a
bidirectional one to many association with cascades to model a parent / child relationship efficiently and
elegantly. It'snot at al difficult!

16.1. A note about collections

Hibernate collections are considered to be alogical part of their owning entity; never of the contained entities.
Thisisacrucia distinction! It has the following consequences.

When we remove / add an object from / to a collection, the version number of the collection owner is
incremented.

« If an object that was removed from a collection is an instance of a value type (eg, a composite el ement), that
object will cease to be persistent and its state will be completely removed from the database. Likewise,
adding a value type instance to the collection will cause its state to be immediately persistent.

e On the other hand, if an entity is removed from a collection (a one-to-many or many-to-many association),
it will not be deleted, by default. This behaviour is completely consistent - a change to the internal state of
another entity should not cause the associated entity to vanish! Likewise, adding an entity to a collection
does not cause that entity to become persistent, by default.

Instead, the default behaviour is that adding an entity to a collection merely creates a link between the two
entities, while removing it removes the link. This is very appropriate for al sorts of cases. Where it is not
appropriate at al is the case of a parent / child relationship, where the life of the child is bound to the lifecycle
of the parent.

16.2. Bidirectional one-to-many

Suppose we start with asimple <one- t o- many> association from Par ent to Chi | d.

<set nanme="children">
<key col um="parent _id"/>
<one-to-many class="Child"/>
</set>

If we were to execute the following code

Parent p = ..... ;
Child ¢ = new Child();
p. get Chi l dren().add(c);
sessi on. save(c);
session. flush();

Hibernate would issue two SQL statements:
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e an | NSERT to create the record for ¢
* an UPDATE to create thelink fromp toc
Thisisnot only inefficient, but also violates any NOT NULL constraint on the par ent _i d column.

The underlying cause is that the link (the foreign key par ent _i d) from p to c is not considered part of the state
of the chi | d object and is therefore not created in the | NSERT. So the solution is to make the link part of the
Chi | d mapping.

<many-t o-one nane="parent" col um="parent _id" not-null="true"/>

(We aso need to add the par ent property to the chi | d class.)

Now that the cni | d entity is managing the state of the link, we tell the collection not to update the link. We use
thei nver se attribute.

<set nane="children" inverse="true">
<key col um="parent _id"/>
<one-to-many class="Child"/>

</ set>

The following code would be used to add anew chi I d

Parent p = (Parent) session.|oad(Parent.class, pid);
Child ¢ = new Child();

c.setParent (p);

p. get Chi l dren().add(c);

sessi on. save(c);

session. flush();

And now, only one SQL 1 NSERT would be issued!
To tighten things up a bit, we could create an addchi | d() method of Par ent .

public void addChild(Child c) {
c.setParent (this);
chil dren. add(c);

Now, the code to add achi | d looks like

Parent p = (Parent) session.|oad(Parent.class, pid);
Child ¢ = new Child();

p. addChi I d(c);

sessi on. save(c);

session. flush();

16.3. Cascading lifecycle

The explicit call to save() isstill annoying. We will address this by using cascades.

<set nane="children" inverse="true" cascade="all">
<key col um="parent _id"/>
<one-to-many class="Child"/>

</ set >
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This simplifies the code above to

Parent p = (Parent) session.|oad(Parent.class, pid);
Child ¢ = new Child();

p. addChi I d(c);

session. flush();

Similarly, we don't need to iterate over the children when saving or deleting a Par ent . The following removes p
and all its children from the database.

Parent p = (Parent) session.|oad(Parent.class, pid);
sessi on. del ete(p);
session. flush();

However, this code

Parent p = (Parent) session.|oad(Parent.class, pid);
Child ¢ = (Child) p.getChildren().iterator().next();
p. get Chi l dren().renove(c);

c.setParent(null);

session. flush();

will not remove ¢ from the database; it will ony remove the link to p (and cause a NOT NULL constraint
violation, in this case). Y ou need to explicitly del et e() thechil d.

Parent p = (Parent) session.|oad(Parent.class, pid);
Child ¢ = (Child) p.getChildren().iterator().next();
p. get Chil dren().renove(c);

session. del ete(c);

session. flush();

Now, in our case, achi |l d can't really exist without its parent. So if we remove a chi | d from the collection, we
really do want it to be deleted. For this, we must use cascade="al | - del et e- or phan" .

<set name="children" inverse="true" cascade="all -del et e-orphan">
<key col um="parent _id"/>
<one-to-nmany class="Child"/>

</set>

Note: even though the collection mapping specifiesi nverse="t rue", cascades are still processed by iterating
the collection elements. So if you require that an object be saved, deleted or updated by cascade, you must add
it to the collection. It is not enough to simply call set Parent ().

16.4. Using cascading updat e()

Suppose we loaded up a Par ent in one Sessi on, Made some changes in a Ul action and wish to persist these
changes in a new Session (by calling updat e() ). The Parent will contain a collection of childen and, since
cascading update is enabled, Hibernate needs to know which children are newly instantiated and which
represent existing rows in the database. Lets assume that both Parent and chi | d have (synthetic) identifier
properties of typej ava. | ang. Long. Hibernate will use the identifier property value to determine which of the
children are new. (You may also use the version or timestamp property, see ###H## 9.4.2, «Updating detached
objects».)

The unsaved- val ue attribute is used to specify the identifier value of a newly instantiated instance. unsaved-
val ue defaults to "null*, which is perfect for a Long identifier type. If we would have used a primitive
identitifier property, we would need to specify
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<id name="id" type="long" unsaved-val ue="0">

for the child mapping. (There is also an unsaved-val ue attribute for version and timestamp property
mappings.)

The following code will update par ent and chi | d and insert newchi | d.

[/ parent and child were both | oaded in a previous session
parent. addChi I d(chil d);

Child newChild = new Child();

par ent . addChi | d( newChi | d) ;

sessi on. updat e(parent) ;

session. flush();

Well, thats all very well for the case of a generated identifier, but what about assigned identifiers and composite
identifiers? This is more difficult, since unsaved- val ue can't distinguish between a newly instantiated object
(with an identifier assigned by the user) and an object loaded in a previous session. In these cases, you will
probably need to give Hibernate a hint; either

e define unsaved-val ue="nul | * Or unsaved-val ue="negative" ON a <versi on> Of <ti mest anp> property
mapping for the class.

e set unsaved-val ue="none" and explicitly save() newly instantiated children before calling
updat e( parent)

e set unsaved-value="any" and explicitly update() previously persistent children before calling
updat e( parent)

none isthe default unsaved- val ue for assigned and composite identifiers.

There is one further possibility. There is a new I ntercept or method named i sunsaved() which lets the
application implement its own strategy for distinguishing newly instantiated objects. For example, you could
define abase class for your persistent classes.

public class Persistent {
private bool ean _saved = fal se;
public void onSave() ({
_saved=true;
}

public void onLoad() {
_saved=true;

publ i c bool ean isSaved() {
return _saved;
}

(The saved property is non-persistent.) Now implement i sunsaved(), along with onLoad() and onSave() as
follows.

publ i c Bool ean i sUnsaved(Object entity) {
if (entity instanceof Persistent) {
return new Bool ean( !( (Persistent) entity ).isSaved() );

}
el se {

return null;
}
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publ i c bool ean onLoad(Chject entity,
Serializable id,
bj ect[] state,
String[] propertyNanes,
Type[] types) {

if (entity instanceof Persistent) ( (Persistent) entity ).onLoad();
return false;

}

publ i ¢ bool ean onSave(Chject entity,
Serializable id,
Cbj ect[] state,
String[] propertyNanes,
Type[] types) {

if (entity instanceof Persistent) ( (Persistent) entity ).onSave();
return fal se;

16.5. Conclusion

There is quite a bit to digest here and it might look confusing first time around. However, in practice, it all
works out quite nicely. Most Hibernate applications use the parent / child pattern in many places.

We mentioned an dternative in the first paragraph. None of the above issues exist in the case of
<conposi t e- el ement > Mappings, which have exactly the semantics of a parent / child relationship.
Unfortunately, there are two big limitations to composite element classes. composite elements may not own
collections, and they should not be the child of any entity other than the unique parent. (However, they may
have a surrogate primary key, using an <i doag> mapping.)
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17.1. ###H A HH#E (Persistent Classes)

HHHHHHHHHHHHH A SN HHHE WEDI0Q # HHHHHI, 1HIHHHHE M T 1 1 -
HHHHHE HHHHE HHHHHIT HHHHT T RO 1 T R O
(Parent/Childl), ## # HHHH} HHEHHHHHHHHN HHEHHHHHH Dag (Ordered bag)) HttHH HHHHHHHI (Set).

package eg;

i mport java.util.List;

public class Blog {
private Long _id;
private String _narne;

private List _itens;

public Long getld() {
return _id;
}

public List getltens() {
return _itemns;

}
public String getNane() {
return _nane;

}

public void setld(Long |ongl) {
_id = longl;

}

public void setltens(List list) {
_items = list;

}

public void setName(String string) {
_nanme = string;

}

package eg;

i mport java.text.DateFormat;
i mport java.util.Cal endar;

public class Blogltem {
private Long _id;
private Cal endar _datetine;
private String _text;
private String _title;
private Bl og _bl og;

public Blog getBlog() {
return _bl og;

}
public Cal endar getDatetinme() {
return _datetineg;

}
public Long getld() {

return _id;

public String getText() {
return _text;

}

public String getTitle() {
return _title;

}

public void setBl og(Bl og bl og) {
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_blog = bl og;

}

public void setDatetinme(Cal endar cal endar) {
_datetinme = cal endar;

}

public void setld(Long | ongl) {
_id = 1longl;

}

public void setText(String string) {
_text = string;

}

public void setTitle(String string) {
_title = string;

}

17.2. Hibernate-#HHH#

KM L -FHHRHE, 3 HHEHTHRT HATHRE, T T R T,

<?xm version="1.0"?>

<! DOCTYPE hi ber nat e- mappi ng PUBLI C
"-// Hi bernat e/ H bernate Mappi ng DTD 2. 0//EN'
"http://hibernate. sourceforge. net/hi bernat e- mappi ng-2. 0. dtd">

<hi ber nat e- mappi ng package="eg">

<cl ass
nane="Bl og"
t abl e="BLOGS"
lazy="true">

<id
nanme="id"
col um="BLOG_| D' >

<generator class="native"/>
</id>

<property
nanme="nanme"
col um=" NAME"
not - nul | ="true"
uni que="true"/>

<bag
nanme="itens"
i nverse="true"
| azy="true"
or der - by="DATE_TI ME"
cascade="al | ">

<key colum="BLOG | D'/ >
<one-to-many class="Bl oglteni/>

</ bag>
</cl ass>

</ hi ber nat e- mappi ng>

<?xm version="1.0"?>

<! DOCTYPE hi ber nat e- mappi ng PUBLI C
"-// Hi bernat e/ H bernate Mappi ng DID 2. 0//EN'
"http://hibernate. sourceforge. net/hi bernat e- mappi ng-2. 0. dt d" >
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<hi ber nat e- mappi ng package="eg">

<cl ass
name="Bl ogl t ent
tabl e="BLOG | TEMS"
dynami c- updat e="t rue" >

<id
nane="id"
col um="BLOG | TEM | D" >
<generator class="native"/>
</id>
<property

name="titl e"
col um="TI TLE"

not-null ="true"/>
<property

nanme="t ext"

col um="TEXT"

not-null ="true"/>
<property

nanme="dat eti me"
col um="DATE_TI ME"
not-null ="true"/>

<many-t o- one
nanme="bl og"
col um="BLOG_| D'
not - nul | ="true"/>

</ cl ass>

</ hi ber nat e- mappi ng>

17.3. Hibernate-###

HHHHHEHH HHHHHE HEHHHHHHHE TR T, HHEHHEE T HHHHE THEHHEE # HHHHE R, HHHHEE
### Hibernate.

package eg;

import java.util.Arraylist;
i mport java.util.Cal endar;
import java.util.lterator;
import java.util.List;

i mport net.sf.hi bernate. H bernat eExcepti on

i mport net.sf.hibernate. Query;

i mport net.sf.hi bernate. Sessi on;

i mport net.sf. hi bernate. Sessi onFactory;

i mport net.sf.hibernate. Transaction

i mport net.sf.hibernate.cfg. Configuration;

i mport net.sf.hibernate.tool.hbn2ddl . SchemaExport;

public class BlogMain {
private SessionFactory _sessions;
public void configure() throws H bernateException {

_sessions = new Configuration()
. addd ass( Bl og. cl ass)
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.addCl ass(Bl ogltem cl ass)
. bui | dSessi onFactory();

}

public void exportTabl es() throws Hi bernateException {
Configuration cfg = new Configuration()
. addd ass(Bl og. cl ass)
.addd ass(Bl ogltem cl ass);
new SchemaExport(cfg).create(true, true);

}

public Blog createBl og(String nane) throws Hi bernateException {

Bl og bl og = new Bl og();
bl og. set Name( nane) ;
bl og. setltens( new ArrayList() );

Sessi on session = _sessi ons. openSessi on();
Transaction tx = null;
try {

tx = session. begi nTransacti on();
sessi on. save(bl og);
tx.commt();

catch (H bernat eExcepti on he) {
if (tx!'=null) tx.rollback();

t hr ow he;
}
finally {

sessi on. cl ose();
}

return bl og;

}

public Blogltem createBloglten(Blog blog, String title, String text)
t hrows Hi ber nat eException {

Blogltemitem = new Bl oglten();
itemsetTitle(title);

item set Text (text);

i tem set Bl og(bl og);

item setDat eti me( Cal endar. getlnstance() );
bl og. getltens().add(iten);

Sessi on session = _sessi ons. openSessi on();
Transaction tx = null;
try {

tXx = session. begi nTransacti on();
sessi on. updat e( bl og) ;
tx.commt();

catch (Hi bernateExcepti on he) {
if (tx!'=null) tx.rollback();

t hr ow he;
}
finally {

sessi on. cl ose();
}

return item

}

public Blogltem createBl oglten(Long blogid, String title, String text)
throws Hi ber nat eException {

Blogltemitem = new Bloglten();
itemsetTitle(title);

item set Text (text);

item setDateti me( Cal endar. getlnstance() );

Sessi on session = _sessions. openSessi on();
Transaction tx = null;
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try {
tX = session. begi nTransacti on();
Bl og bl og = (Bl og) session.|oad(Bl og.class, blogid);
i tem set Bl og( bl 0g);
bl og. getltens().add(iten);
tx.commt();

catch (Hi bernateException he) {
if (tx!'=null) tx.rollback();

t hr ow he;
}
finally {
sessi on. cl ose();
}

return item

public void updateBl ogltem Blogltemitem String text)
t hrows Hi bernat eException {

i tem set Text (text);

Sessi on session = _sessi ons. openSessi on();
Transaction tx = null;
try {

tx = session. begi nTransaction();
session. update(iten;
tx.commt();

catch (Hi bernateException he) {
if (tx!'=null) tx.rollback();

t hr ow he;
}
finally {

sessi on. cl ose();
}

public void updateBl ogltemLong item d, String text)
throws Hi ber nat eException {

Sessi on session = _sessions. openSessi on();
Transaction tx = null;
try {

tx = session. begi nTransaction();

Blogltemitem = (Bloglten) session.|load(Blogltemclass, itemd);
item set Text (text);

tx.commt();

catch (Hi bernateException he) {
if (tx!'=null) tx.rollback();

t hr ow he;
}
finally {

sessi on. cl ose();
}

public List |istAllBlIogNamesAndltenCounts(int max)
t hrows Hi ber nat eException {

Sessi on session = _sessi ons. openSessi on();
Transaction tx = null;
List result = null;
try {
tXx = session. begi nTransacti on();
Query g = session. createQuery(
"sel ect blog.id, blog.nane, count(blogltem) " +
"fromBlog as blog " +
"l eft outer join blog.items as blogltem" +
"group by blog.nane, blog.id " +
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"order by max(bl ogltem datetine)"
IE
g. set MaxResul t s( max) ;
result = qg.list();
tx.commit();

catch (Hi bernateException he) {
if (tx!'=null) tx.rollback();

t hr ow he;
}
finally {

session. cl ose();
}

return result;

}

public Bl og get Bl ogAndAl I | t ems( Long bl ogi d)
t hrows Hi ber nat eException {

Sessi on session = _sessi ons. openSessi on();
Transaction tx = null;
Bl og blog = null;
try {
tx = session. begi nTransaction();
Query g = session.createQuery(
"fromBlog as blog " +
"left outer join fetch blog.itens " +
"where blog.id = :blogid"
I
g. set Paranet er (" bl ogi d", bl ogi d);
blog = (Blog) g.list().get(0);
tx.commt();

catch (Hi bernateException he) {
if (tx!'=null) tx.rollback();

t hr ow he;
}
finally {

session. cl ose();
}

return bl og;

}

public List |istBlogsAndRecentltens() throws Hi bernateException {

Sessi on session = _sessions. openSessi on();
Transaction tx = null;
List result = null;
try {
tx = session. begi nTransaction();
Query g = session. createQuery(
"fromBlog as blog " +
"inner join blog.itenms as blogltem" +
"where bl ogltemdatetime > :nminDate"

)

Cal endar cal = Cal endar. getl nstance();
cal .rol | (Cal endar. MONTH, fal se);
g. set Cal endar ("m nDate", cal);

result = q.list();
tx.commt();

catch (H bernat eExcepti on he) {
if (tx!'=null) tx.rollback();

t hr ow he;
}
finally {

sessi on. cl ose();
}

return result;
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FHHHHHE HHHHHHE TR T R HHE TR T R

18.1. #HH#H####HHHHH [ H#AAHAH#HH (Employer/Employee)

THEHHHHHHE HHHEHT TR T TR, HHHEE Enpl oyer # HHEHAHEHHH# Enpl oyee #i-
HHHHIHEH HHHHHHHT - (entity class) Enpl oynent , #H HIHHEHHHHHIHH HHHTHEHHHE. #HH fHH-
HHEHE THE HHHHHE HHEHE, FH T R T ST ST T T
HHE HHTHHHHHHE T P # T T R, HHHE R TR TR # i -
HHHE, HHHHHHHHEEH SR (components), Monet or yAmmount s # Nane #HHHHHHHHHHHHE.

+getCurrencyl ; Currency
+setCurrencyl_currency Currencyd

THHE HHHHHHHH HEFHHHRE HHE TR HHHH

<hi ber nat e- mappi ng>

<cl ass nane="Enpl oyer" tabl e="enpl oyers">
<id name="id">
<gener at or cl ass="sequence">
<par am nane="sequence" >enpl oyer _i d_seq</ par an>
</ gener at or >
</id>
<property nane="nane"/>
</ cl ass>

<cl ass nanme="Enpl oynent" tabl e="enpl oynent _peri ods" >

<id name="id">
<generator class="sequence">
<par am nane="sequence" >enpl oynent _i d_seq</ par anr
</ gener at or >
</id>
<property nane="startDate" colum="start_date"/>
<property nanme="endDate" col utm="end_date"/>

<conponent name="hourl yRate" cl ass="MonetoryAmount" >
<property nane="anount">
<col um nane="hourly_rate" sql-type="NUMERI C(12, 2)"/>
</ property>
<property name="currency" |ength="12"/>
</ conponent >

Employer Employment Employee Name
Py +employer  0.% ki 0.+ Py
-id : lang -startDate : Date = -id : long ~firstMame : String
-hame : 5tring -endDate : Date +emplovee| yaxfileMumber ; String +NAME| _jnitial : char
+aetldd : long -id : lang +gethamen : Name ~lastName : String
+setld_id:long +getstartDated : Date +:etNameihame:Namel +getFirstNamen : String
+getlamed : String +setitartDatel_startDate:Date) +getldd : long +setFirstNamel_firstNameString
+setName_name:String) +getEndDated : Date +setldi_id:longs +ygetlnitiald : char
+setEndDatei_endDate:Datel +getTaxfileMumberd : String +setlnitial_initial:chan
+getHourlyRated : MonetoryAmount +setTaxfileNumber_taxfileMumberString +ygetlastMamel : String
+setHourlyRatelrate:Monetorydmount) +setlasthame_lastName:String
+getldd : long
+set|:(_n|:|:|ongnl Emol +hourlyRated Monetorydmount
+getEmployerd : Emplover
g po ploy —amount ; Bighecimal
+setEmployveriemp:Employen
~currency © CUrrency
+getEmployvesd : Employes - -
+getimountd : BigDecimal
+setEmploveelemp Emploves) K X
+setAmount_amount:BigDecimal

<many-t o- one nane="enpl oyer" col um="enpl oyer _i d" not-null="true"/>
<many-t o- one nanme="enpl oyee" col um="enpl oyee_i d" not-null ="true"/>
</cl ass>
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<cl ass nane="Enpl oyee" tabl e="enpl oyees" >
<id name="id">
<gener at or cl ass="sequence">
<par am nane="sequence" >enpl oyee_i d_seq</ par an>
</ gener at or >
</id>
<property nane="taxfil eNunber"/>
<component name="nane" cl ass="Nanme">
<property nane="firstNane"/>
<property nane="initial"/>
<property name="| ast Narme"/>
</ conponent >
</ cl ass>

</ hi ber nat e- mappi ng>

# HHHE HEHHRE HEHAR, THRHTRATRRA $HE T SRR, HH R AR SchemaExpor t |

create table enployers (
id BIG@ NT not null,
nane VARCHAR( 255),
primary key (id)

)

create tabl e enpl oynent _periods (
id BIG@ NT not null,
hourly_rate NUMERI C(12, 2),
currency VARCHAR(12),
enpl oyee_id BIG NT not null,
enpl oyer _id BIG NT not null,
end_dat e Tl MESTAWP,
start _date TI MESTAMP,
primary key (id)

)

create tabl e enpl oyees (
id BIGA NT not null,
firstName VARCHAR(255),
initial CHAR(1),
| ast Nane VARCHAR( 255),
taxfil eNunber VARCHAR(255),
primary key (id)

)

alter table enpl oynent_peri ods

add constraint enpl oyment _peri odsFKO forei gn key (enployer_id) references enpl oyers
alter table enpl oynent _peri ods

add constraint enpl oyment _peri odsFK1 forei gn key (enployee_id) references enpl oyees
create sequence enpl oyee_id_seq
create sequence enpl oynent _i d_seq
create sequence enpl oyer_id_seq

18.2. #HH#H####HHHH##R (Author/Work)

HHHHHEHHHE T TR SRR R, HHEHE \Or K HHHHEHHRHE, i Aut hor #
HHHHHTHIHH, Per son. i HHHHHHHHH AT {HHTHH T Zor k # Aut hor | B AR -
HitH- -t (Many-to-many). HHH THEHHEHHHEHE HHHHHHHRHHHE T R Aut hor # Per son, ##
THEHHHHHTH TR - G- (ONe-t0-0Ne). HHHHHHE HHHHHHE, it tHHTHHHHHEHRHT i
TR HHHHHHAE, HERE At hor HHEAHHHHE (extend) Per son.
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Whark: Author Persan

-id : long -id : long -id : long
~title : String 0..* 0% | _alias : String -hame : String
+qgetldd : long oo rhes +authord+oetidd : lang +persoh |HOetldd :long
+ietldi_id:long +zetldi_id:long +zetldiid:long
+gethuthorsi : Set +getWarksn : Set +getamen : 5tring
+setfAuthorsiemployees:Set) +setWarkslemployers:Set) +setName_namesString
+getTitled : 5tring +getPersond ; Person
+setTitle_title:String) +setPersaniperson:Person

+gethliaso : 5tring

+setfliasi_alias:String

song Book
~tempao : float ~text :int
-genre : 5tring

+getTextd:int

+gethenred - String +setText_textiint
+ietGenre_genre:String)

+getTempob ; float
+ietTempai_tempo:floar

FHHHHHHHH T, T R S R HHHHHH SRR

<hi ber nat e- mappi ng>
<cl ass nanme="Work" tabl e="works" discrim nator-val ue="W >

<id name="id" col um="id">
<generator class="native"/>
</id>
<di scri m nator colum="type" type="character"/>

<property nane="title"/>
<set nane="aut hors" tabl e="author_work" |azy="true">

<key>
<col um nane="work_id" not-null="true"/>
</ key>
<many-t o- many cl ass="Aut hor">
<col umm nane="aut hor _id" not-null="true"/>
</ many-t o- nany>
</set>

<subcl ass nane="Book" di scri m nator-val ue="B">
<property nane="text"/>
</ subcl ass>

<subcl ass nane="Song" di scri m nator-val ue="S">
<property nane="tenpo"/>
<property nane="genre"/>
</ subcl ass>
</cl ass>

<cl ass nanme="Aut hor" tabl e="aut hors">

<id name="id" colum="id">

<l -- The Author nust have the sane identifier as the Person -->
<generator class="assigned"/>
</id>

<property nane="alias"/>
<one-t o- one name="person" constrained="true"/>

<set name="wor ks" tabl e="aut hor_work" inverse="true" |azy="true">
<key col um="aut hor _i d"/>
<many-t o- many cl ass="Wrk" col um="work_id"/>
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</ set >
</ cl ass>

<cl ass nane="Person" tabl e="persons">
<id name="id" col um="id">
<generator class="native"/>
</id>
<property nane="nane"/>
</ cl ass>

</ hi ber nat e- mappi ng>

H HHHHHET THOHHHHET ST HHTHHET . T wor ks, aut hor s # per sons #HHHHHHE HHHEHTHE-
HHEE 1 HHEHTHHE, TR TR TR, S aut hor _wor k, HHEHEHEHE HHEHEHEH- -
HfHH (association table), HHHHHIHHHHT HEHHHHTHHTHE 1 HTHHTHH, i fHHH T, S
HHHE HHHHEH SchemaExport &

create table works (
id BIA NT not null generated by default as identity,
tenpo FLOAT,
genre VARCHAR(255),
text | NTEGER
title VARCHAR(255),
type CHAR(1) not null,
primary key (id)
)

create table author_work (
author _id BIA NT not null,
work id BIG NT not null,
primary key (work_id, author_id)
)

create table authors (
id BIA NT not null generated by default as identity,
al i as VARCHAR( 255),
primary key (id)

)

create tabl e persons (
id BIA NT not null generated by default as identity,
nane VARCHAR(255),
primary key (id)

)

alter table authors

add constraint authorsFKO foreign key (id) references persons
alter table author_work

add constraint author_workFKO foreign key (author_id) references authors
alter tabl e author_work

add constraint author_workFK1 foreign key (work_id) references works

18.3. #####H [ #HH#H#H [ #H## (Customer/Order/Product)

HHEHHHE HHHBHAHTHE THEHHE SR T R, (R Cust oner | #HEHEHIE Or der | # HHEHHA-
HHE HHHHHE HHHHHE L nel t em # B Pr oduct . HHEHHHHHHHHE HHHHHE T Cust oer # Or der #HHHHHHT HitHHE-
THHHHEE - - (One-to-many); ## i i HHEHHHE TR S Ocder [ Lineltem /
Product ? # HHHHHHHE HHHHHHE HHEHHHHE 1 R LD nel t em #HHE HEHHHH-HHHRH## (association
Class), i HHHHHHHHEHIH R SRR (many-to-many) i HEREEHHR# O der #
Product . # Hibernate #iHHH HHHHHHE THTHHHHHHE THEHHHHHEE 1 TR T ST
(composite element), # HHHHHHE HHHEHE Li nel t em-- HHHEHE TR S,
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Customer Order Lineltem Product

- 0. = 1.2 — [ -
-id : long -id : long —quantity :int -id : long
-hame : 5tring +customer +orders |-date : Date +Iine|ter1€ +getCuantityl : int +|Jr0dlﬁt/ -setialNumber : String
+getldd : long +aetldd : lang +setluantityl_quantity:int) +getldo: long
+setldizid:lang +setldi_id:long +getProductd ; Product +setldi_id:long
+getNamed : String +getlineltemso : List +setProductiproduct:Product) +getserialMumberd : String
+setNamei_name:>5tring +setlineltemsilineltems:List) +setSerialNumber_serialNumber:String
+getOrdersd : Set +getCustamerd : Customer
+setOrdersiordersSet) +ietCustomericustomer:Customen

+getDated : Date
+setDatei_date:Date)

HHHHHHH,

<hi ber nat e- mappi ng>

<cl ass nane="Custoner" tabl e="custoners">
<id name="id">
<generator class="native"/>
</id>
<property name="name"/>
<set nanme="orders" inverse="true" |azy="true">
<key col um="custoner_id"/>
<one-to-many class="Order"/>
</set>
</ cl ass>

<cl ass nane="Order" tabl e="orders">
<id name="id">
<generator class="native"/>
</id>
<property nane="date"/>
<many-t o- one nane="custoner" colum="custoner _id"/>

<list nane="lineltens" table="line_itens" |azy="true">
<key col umm="order_id"/>
<i ndex col um="1i ne_nunber"/>

<conposi te-el emrent class="Linelteni>
<property nanme="quantity"/>
<many-t o- one nane="product" col um="product _id"/>
</ conposi te-el enent >
</list>
</cl ass>

<cl ass name="Product" tabl e="products">
<id name="id">
<generator class="native"/>
</id>
<property nane="seri al Nunber"/>
</cl ass>

</ hi ber nat e- mappi ng>

HHHHHH cust oner s, orders, | i ne_i tens # product s, HHEHHHHHE HHHHHHHIHE H HTHHEE, HHHBHE, H-PHHH
HHHHHH # HHHHHE HHHHRHHRR, R | ne_i t ens, HHHHHT HIFHHHHHH TR SRR SR
HHHE HHEHHE H# HHAHEHE

create table custoners (
id BIA NT not null generated by default as identity
nane VARCHAR(255),
primary key (id)

create table orders (
id BIANT not null generated by default as identity
custoner _id Bl G NT,
date TI MESTAMP
primary key (id)
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HHHHHHE. HHHHHHHHH TR

create table line_itenms (
| i ne_nunber | NTEGER not nul |,
order _id BIG NT not null,
product _id Bl G NT,
quantity | NTEGER,
primary key (order_id, |ine_nunber)

)

create table products (
id BIANT not null generated by default as identity
seri al Nunber VARCHAR(255),
primary key (id)

)

alter table orders

add constraint ordersFKO foreign key (custoner_id) references custoners
alter table line_itens

add constraint line_itensFKO foreign key (product _id) references products
alter table line itens

add constraint line_itensFKL foreign key (order_id) references orders
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HitHHHE 1. HAHHHE HHEHTHTR B

FHEHHHHHHT " HHHHHHHR R (Tine-grained) A # HHHHHHHTHTE HHE H TR T -
HHHHE <conponent >,
HHHHHHHHHHHE HHHHHE ##nil HHH T R Rttt , #Httaitt, #Htt, #-
HuHn H, T ST R 1 T TR T S .

HHH AR (persistent) fHHHEHE, HHHHHHHET - .
# Hibernate HHHHHH - HHHHHHHHHHHTT T TR, T e i, -
(synthetic), #.4. #it HHEHHHHI HIHHHHE THEHHTHTHE PR T HHHTTHE, T T,
THHHHHHHHEHHH R PR . HHE AR (R, R
java. | ang. Long ####] ava. | ang. Stri ng.

FHHHHHHH T HRHHHE HHHEHE R .
H HHHRATHRAE TR AR R - TR, (AR HREHR com eg. Foo #
HHHH coml eg/ Foo. hbm ximi . HHH#H HHEHHE HHHHHE THEHHE HHE TR R

PR HHHIRA HH SRR,
THHHHHHHHHT HHHHHHHE TR H TR, HEHE HHHEH TR T

HHHHHAHHRH FHHRT TR R HR AR
T HEFHHHHE HHTHHHHE, T T SR R SQL-HHHHHH AR ANS| #HH-
HHHHHE, T TR HHHHRHE -, HHHHR HHHHRHH T TR SRR,

HIHHHHHHHHH HHHHH R R (bind variables).
Hitt # # IDBC, HHHHHH HIHHHHHHHT TR HHHHHHRE T 7' R R -
THHHHH HEE HHHHH, T HHTH T T R HEHE TR HEHHE, T
HIHHHHHT HHHAHHIHHHR HEHHA R (named parameters) # #iHHHHH.

HHE HHHHHHHEHHE H HHE R SR SR D B C- 1,
Hibernate #HHHHHHHH HTHHTHHHHTE HHHHHHHE JD B C-HHHHTHHHHHHE, HHE HHHHTHE T T fHHHHH-
THEHHHHT T 1 T ST TP S 1 ST TR SR -
Hit HitHHAHHHEH#E (CONNECTiONS Providers), #HHHHHHHHE HHHHIHHE # HIFHHHHHHHHHIT T R -
HHHHHHHHE net . sf . hi ber nat e. connect i on. Connect i onPr ovi der .

FHEHIHHHHE SRR SRR #HE (custom types).
HHEHHHHHHHT # HiHH R Javac i, HHHRHE HHE - HEHHHR T, HHTHTHHHE i
THEHHHHE T, 17 T TR T i (acCessors) HHHHHHHHHHH
T T PR T #HE SRR (COMPONENt). T HEHHHHE ST HEHHHHHTE 3 S
## net . st . hi bernat e. User Type. T THHHHHT HHHHHHHHHHHE HHHT HTHHTHTHHHE 1 i -
HHHHHHHTHHHE Jav et # Hibernate-#Ht # tHtHHHHEE.

HHHHHHHHHH TR R DB C-H # " HHHHHE HHHHHE THHHHE HHHHT.

B HHHHHHHHHEE HiE HHHHHHHHHHHHHH R SR . T, T R P S
HHHHHHHHE (HHHHHEHHH HHHHHE TR, T TR T T SR -
HHHHHHHHHHHHAT 1HE AR D B C-HHHHHH HIHHHHHHE. HiE HHHHRHHA R
HF HHHHHE TR R HAHA TR TR, SR AR TR AR AR -
H#itt DB C-HHHHHH HHHHHHHHHAHT THHHAHHE. THEH i R R JD B C-HiHHH tHHH-
HHLHE e SRR EELIL S S SR iy HiDernate- s £ IR R A
JD B C-HHHHHHTHHE. HIHHHHT HIHHHHHTE Hi T TR R SRR R -
HHHHH HHHHHHHH HRHRHRHHR.
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HHHHHHT HHHHHHHHE HHHH R

HHHHHHHHHHHE # HHHHEHHHH# Session. Tl ush() .
HHHHHE HE PR TR T ST T T (P
T SRR 1 (D) # R SR T T R R i i,
HHitE HHTHHHE TR, (T HiE T SRR R
Sessi on. Tl ush() HHHHE HHHHHEHAHE TR HHHTHHT ST S T SR -
THHHHT HHHHHRHHT HHHTHRE ST R TR SRR S

H HHHHEHHHHHE 3 TR TR, T SR R saveOr Updat e() .
HHHE AR serviet | session bean HHHHHHHHHE, 1 fHHHHH TR TR s,
HHHHHHHHHHHE # session bean'#, # serviet | ISP #HtH. #HHHHHHH HitHH Hibernate-tHtHH tHtt fHHH-
HHE HHHHHHT HHHHHHH, fHEHHHHHHE HHHHE Sessi on. updat e() #### Sessi on. saveOr Updat e() #HH# #HHHE-
THIHHTHE HHHHHHTHT ST SR,

i HTHRGIRERG SRR AR AORAL, SO SRR HRae e (session

disconnection).
Hitt HHHHHHHHHHE HHHHHHE T TR, SR R e (Database
Transactions) #HHHHH HHH Hit THHHHHHEHHHE THEHHHHE HHHHHRHHE. HHE T, T R -
HIHHHHIHHE R R R s (long  running  Application
Transactions), #HEFtie o IRt SRR aiRty S e pR SRR (angle unit-
Of -WOrK). HHHHHH HHHEHHIEHH #HHHE A (Application Transaction) #HHHH#H Hit tHHHHEHHH #
TR TR R TR SRR (R SRR srRedst (Detached Objects), #-
HHf, # T TR, T R (Sessi on. di sconnect () ) Hibernate-#HH #H
HitHHHHHHHHHE JD B C-HHHHHHHHH 1 HHHHAHHHHHHAHHR I (Sessi on. reconnect () ) #iHE #HiHHH AT
HHHHHHHHHIHHH HHHEHH, T R R HiDernate-tHHHE tHit HHHE tHit T #HHH-
HitHHHE HHHHH fHHHEHE (Application Transaction USecase); #HiH Hit #HtHHHE HHHEHHHHHE # HHHHHHT-
HETHRT T s e (Sal e date), .87 Hibornato-#aean FRafrsy (oiRt franaes sty

THE HHHHE T SRR R (exceptions) # i (recoverable).

THEE HHHHHHT HHHHHHHHRHE, $HEE TR T SR, T SR R
HIHHHHIHE, R R R (Transact i on. rol | back()) # #HE##HAE Hibernate-#HH#HH
(Sessi on. cl ose() ). HHHH# tH HHHHE HHE #HEHHHEH Hibernate H fHHHE HHEHHHHHHHHHHRE HHE T -
HHHH HHHHHEHHE # R () HHHEHE SRR SR SR 1§ R
HH HIHHHHE HHHHHHH, R Sessi on. | oad() HHHE HHEHHHHHEH T HH# #HHH
HHEHHHE # T PR, S, TR fond() #H# get () . TR HE-
THHHHHHRE, HHEHHHRE SRR (recoverable), R, St al eObj ect St at eException #
(bj ect Not FoundExcepti on.

HEHH} HEHHHHE T THEHH " HHHEHE HHHEHH #HH (1azy fetching).
HHHHEEHHEE TR TR TR TR (COger, OULEr-jOIN) HHHHHE HIHHHHHRHHE T
(DTOXY) HHHEHHE HITHHE "HHHEE HHHEHHE R T THHEHHA 1 HHEHHE, T 1
HRHHERHE 1 SR VM (VM-level Cache). #itt HHEHHHHHEHE # TR T, THH S
HHHHHE THHHEH THHHERHH TR TR # i (COChe Nit), HHHHE HHEHHHIHHM T
R TR (cager TEtCing), HHHHEHHIE Out er- | of n="1 al se" . # HHHHHHE HHHHE HHHHEHE # -
HHHHHHHE OULET-] OI N HHEHHHHE, HHIHEHHIHHE HQL HHHHHE # HHHHHH B eft join fetch.

HIHHHHHHHIHT HHHHHHT HHEHHHHHH - R Hibernate.
HIHHHHHHE R i (Hibernate) #HiH, # HiHHHHE HHHHERHHH HETHHHIT # HEHT
(data-access code). HHHHHHHHHHHE HHHHHHHHHH HitHHHHHE HHH#H# DAO # Thread Local Session. ## #iH#HHt
A AR JDB C-H#H tHH TR, TR R BHHHRA, A, A
# Hibernate #HHHHHIEHH User Type. (HHHHHET HIHEHE THEHHHHHHRHHE HHE " R R -
Hitt, HH Hit HIHHHHEH HHE AR H R )

Hit HHHHHHAH equal s() # hashCode() , HHHEHHEHHHHHE HHEHHHHHH HHHE#-HHE (Unigue business key).
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HHHHHHT HHHHHHHHE HHHH R

HHHHE HHHE HHHHE THHHH T T T R 1 T HHH Y S
equal s() # hashCode() HHH HHHHHE HIEHHHEE (SDI: # HHHE HEHHHHEE HHEE T TS HHHE T 1
HHHHE HHHHHEEEHHE H HHHHHE T HHHE THHHEHH T (OONtity, #4 # HHHHEHHH R T
B =), T T, T (10NIty) Jovo-HHHHHHEH HIHHHIHEHHH, I
HHHHHHIHEHE T THHHH, 1 HHHEHH) T R T T (R
HEHHHHEHEHHHEE 1 HHEHHH, HHHHEHE T 1), THHHHHE T, R T 1
HEHHHHHHE 1 H, HHF HEAEHEHE HEHHEEHE THHE THHHHHH R 111, HiDOrNate HEHHHHE 1, T Hit
HHHE HHHE THHHEE H HHE. 1 S T T # VA UL SEUH # HEHHEHE HEHEHHHIY, 1
- (NaSh COUE) HHHHEHHHE, HHHHEHH HHHHHHHRH (CONtract) ### hashCode() . HH HHHHHHEHHH
equal () # hashCode() , HHHHHEHHHIE HIHHHHI HHHHI- IR 11 T T -
HHHHHE HHEEHHHE HHEHHHD. HHEHHHI, HHH) HRHHE T THHHE THHHE HHHH  HHH R S
HEHE A S B HHS HRHHHE  JONLULI| SEUH, HH HH HEHHHHI HH HHIHHH HHH T
HHE (HH. HHHH- T 1 HEHH) T EHHHEHH) 1 R, THH 1) HHHH 1
HEHHHHHHHE 1 FHHHHE equal s () | HHH-THE HEHEHHHIEE HHEHEHHHIRH (1azy |0ading)) # HEHHE HHHHHE-
HH H R T T T TR T TR 1 0 R

(proxy).

THE HHHHHHHHHHE TR T H .

BHHIRHT PR PR HHHRAR (AR Many-tO-Many, A FHERE. #HE AR,
HitH HHHHHHHHEHHE T SRR R R e (link table). # #HH
HHHEHH, HHHHEHHE R R R ONe-tO-Many ## HHHHHHHHHHHRH R
HiHHE (IiNK Class). # HHHHE HiHHE, H#it HIHHHHE HiHE TR HHHHE SRR, SRR -
HHHH one-to-many # Many-tO-ONe. ## HiHHHHHE HiHHH THHHHHHHHHH HHE HTHHHHHHHH S TR -
R, HHTHR i SRR SRR HHRHR, T SRR R,
THE HiHE HHHH THEHHHAHHE.
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