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Obwvexmno-pensyuontoe omobpaxenue (object-relational mapping,
ORM) — 3T0 cOBpeMeHHas TeXHOJNOTYs, TO3BOJIAIONIAA MPUIOKEHUAM ecTe-
CTBEHHBIM 00pa3oM B3aMMOJEVICTBOBATD C PE/IALVIOHHBIMY 6a3aMyl JaHHBIX,
VICHIO/IB3YS JUIA 3TOIO BBICOKOYPOBHEBbIe 00bEKTHO-OPMEHTNPOBaHHBIE a0-
CTpaKIMM BMECTO TPagMLMOHHBIX IIPefCTaBIeHNIT O pendnuonHoil bl kak
0 COBOKYIIHOCTH CBSI3aHHBIX TaO/INII.

Vurepdeiic mporpammucra (application programming interface, API)
CPeACTB 0OBEKTHO-PETIALOHHOTO OTOOpaXKeHNsI [TO3BOJIAET COXPAHATD CO-
cTosiHMe 00BEeKTOB IpUIoKeHuA B BJl, a Taxoke MaHUIYIMPOBATb XPaHUMBI-
M JAHHBIMY B TEPMIHAX VI3MEHEHVIsI COCTOSHUIT OOBEKTOB, TOI/a KaK Heoh-
xopumble SQL-3ampock!, OCYIeCTBIAILINE IIEPEHOC JAHHBIX MEX/Y 00beK-
TaMy IPWIOKEHNUS U Ho/siMu Tabmuy B]I, reHepUpyIOTCst aBTOMAaTUYeCKL.

Ilenp maHHOTO M3IaHMA — JaTb 6a30Bble MPEACTABIEHNS 00 OCHOBHBIX
mexaHnaMax ORM 1 IpofeMOHCTPUpPOBaTh OCHOBHBIE BO3MOXXHOCTI STOTO
YEOOHOTO 1 MOILIHOIO MHCTPYMeHTa. VI3/I0)KeHNe B OCHOBHOM CTPOMUTCS Ha
npuMepax paboTbl ¢ KOHKPETHON 6a3oil HaHHBIX, COCTOSIIEN M3 YeTBIPEX
TabINL ¥ COffeprKalliell OGHY CBsI3h THUIIA «ORMH KO MHOTMM» M ORHY CBS3b
THUIIA «<MHOTYe KO MHOTVIM».

B nepBoit 4acTy paccMaTpUBAIOTCA NpaBUIa ONPee/eHNs K/IaCCOB-CYII-
Hocreit (entities), 06beKThI KOTOPBIX mozIeXaT xpaneunio B BJI. Cobmropenne
9TUX IpPaBWI HEOOGXOFMMO [/ TOTO, YTOOBI CPENCTBO OOBEKTHO-PesILN-
OHHOTO OTOOPaKeHMsI MOIJIO KOPPEKTHO 3arpy>kaTh M COXPAHATb OOBEKTHI
K/IaCCOB-CYLIHOCTeN. VI3/10)KeHHBI B 3TOM YacTy MaTepual COOTBETCTBYeT
cienmouxanuy JSR 220: Enterprise JavaBeans, Version 3.0. Java Persistence
API [1] n moToMy ocTaéTcs NPUMEHMMBIM HE3aBYICMMO OT TOTO, KaKoe KOH-
KPETHOE CPEACTBO 00BEKTHO-PE/LILVOHHOIO 0TOOPaXKeH ST MCIIO/Ib3YeTCsL.

Bo BTOpOIT 1 TpeTbelt yacTsax omuceiBaeTcs 6ubnmmoreka Hibernate, koto-
pas mpepcTaBiseT cob6oit 3apenoe ORM-cpefcTBO ¢ OTKPBITHIM KOJOM, IIPEfo-
CTaBJIsmollee OONbIIOe KOTMIECTBO BO3MOXKHOCTEN M IPUTOJZHOE IS IPO-
dbeccuoHambHOM paspabOTKM HMPUIOKEHMIT Ha sA3bIKe Java (B TOM 4mciie Ha
mwiatdopme J2EE), a taxoke Ha C#.NET.

Bo BTOpOIT YacTu paccMaTpUBAIOTCA OCHOBHBIC KOHIIEIIINY, IIPENOCTaB-
nsemble Hibernate s ynpasnenus: o6bextamy, a takxe API mns Bbimon-
HeHNs KOHKPeTHBIX oIlepalmil. B TpeTbeil 4acTM pacCMOTpeHBI CpeficTBa
nocrpoeHus 3anpocos Ha asbike HQL (Hibernate Query Language), sanm-
CTBYIOLIeM MHOTMeE YepThI A3bIKa 3alIpocoB SQL, OfHAKO OpMEHTNPOBAaHHOM
Ha OINCAHME CBOVICTB 0O'BEKTOB, a He mojei Tabmr B/I.



K coxanennio, mo TtemaTuke 0OBEKTHO-PEIALMOHHOTO OTOOPaKeHNUs
HPaKTUYeCKM OTCYTCTBYeT PYcCKOA3bIYHAs MuTepaTypa. O630pHOe Mamoxe-
HJIe COOTBETCTBYIOIIVX BOIIPOCOB MOXKHO Haiitu B KHure [2[], Ho sTa kHMra
y>Ke HeCKO/IbKO ycTapena (HecMOTps Ha TO 4TO OHa OblIa M3gaHa B 2008 ro-
zy!). B wacTHOCTH, B Hell paccMaTpUBaeTCA MEXaHV3M OIpele/ieHNs CBA3eil
MEX[Y CYLIHOCTAMU HOCpencTBoM ¢aitnos XML, a He aHHOTALNIT B OT/INYNME
OT HAaCTOALIErO U3/laHM.

UYTo KacaeTcA aHIJIOASBIYHBIX MCTOYHMKOB OCHOBHBIMMU IO JJaHHOJ Te-
MaTuKe MOXHO cuuTaTh crermukanmio JSR 220 [I], a Taxke pykoBOACTBO
nonb3osarens Hibernate [3]].

OTCyTCTBUEM PYCCKOSISBBIYHOI JUTEPATYPbI OTYACTU OOYCIOBIEHA elré
ofiHa mpo6ieMa, CBsI3aHHasI C TeM, YTO IIpMMeHseMas B JAHHOIT 06/1acTu pyc-
CKOSI3bIYHAs TEPMMHONOIUA ABJAETCA HeycTosABIIelics. Takme TepMMHBI, KaK
entity, persistence u MHOTMe gpyrue, MPOCTO HE MMEIOT HA JAHHbBIA MOMEHT
OOLIEIPUHATOrO IIePEBOJia, a Te IIePeBOJIbl, KOTOPbIe BCTPEYAIOTCA B IUTEpa-
Type, efiBa 11 MO>KHO NPU3HATD YAAYHBIMU. B CBA3Y C 9TUM B JAHHBIX METO-
IMYECKUX YKA3aHMAX J/I TaKUX CIIOPHBIX TEPMMHOB OCTAB/IE€HO aHITIMIICKOE
HaIlJCaHNe.

B npuno>xenuy npuBenEH Koj, 3aKOHYEHHO TPOrpaMMBbl, IeMOHCTPUPY-
1olell ocHOBHbIe Bo3MoxxHocTy Hibernate. BonmpummacTBO IpuMepoB, IpuBe-
IEHHBIX B 4acTsX 1-3, MpencTaBisoT coboit pparMeHThl KOJa TOV Iporpam-
Mbl. [ToHBI KOJ IPOrpaMMBbl ITO3BOJISIET YBU/ETD, KaK BCe 9TU (parMeHThI
BIIVICBIBAIOTCS B OOIINIT KOHTEKCT.



CxeMa aHHBIX, UCIIO/Ib3yeMas B IIpUMepax

Vcrionbsyemast B mpuMepax CXeMa [JaHHBIX COLIEP>KNUT TPM CYI[HOCTH
Student (ctygent), Teacher (npemonaBaTens) u Subject (mpepmer), a Tak-
e fBe cBsi3u. CBsAsh MexAy cyuiHoctsimu Teacher u Student o6osHawaeT
Hay4YyHOEe PYKOBOJCTBO U MMEET TUII «OMH KO MHOTVM». CBS3b MEXJY CYILI-
HocTaAMu Student 1 Subject uMeeT THII «<MHOTIME KO MHOIMM» 1 0003HadaeT
U3y4eHMe CTYJIeHTOM COOTBETCTBYMwllero mpeamera. KonnenryanbHasa ER-
MOJIe/Ib, OIpefe/IAIoIas CYIMIHOCTM U CBA3M MEXZY HUMM, IIpUBefieHa Ha
puc. 1.

[Tpy peanmsanmy KOHLEITYaJbHO! MOZEIN KaXKHOl CYLIHOCTM OymeT
coorBeTcTBOBaTh Tabmuua bll. ITockonbky pensunonnsie CYB]] Henocpen-
CTBEHHO He MOJEP)KMBAIOT CBSI3M TUIIA «MHOTME KO MHOTMM», TO BBIIOJI-
HSIeTCsI IEKOMITO3MIVsI COOTBETCTBYIOLIEN CBA3M, B Pe3y/IbTaTe KOTOPOIL 06-
pasyetcsi JononHuTenbHas Tabnuia BJl u mBe HOBbIE CBSI3Y THUIIA «OLUH KO
MHOr¥M». [TonHas aTpubyTUBHAsE MOZEIb CXeMBbI JAaHHBIX, BK/IIOYAIOIas BCe
tabnuusl u csi3u B]I, mprBenena Ha puc.

ITpu paspaboTke IpUIOKeHMUA KaX[OJ CYIIHOCTM COOTBETCTBYET CBOJ
COOCTBEeHHBII KIacC. B mepBoit 4acTu TaKue KIacChl Ha3BAHBI KIACCAMU-CYU4-
Hocmﬂmtﬂ CocrosiHIEe 00'BEKTOB 3TUX K/IACCOB MpyM ucronb3oBanuyu ORM
xpaHuTcs B Tabmuuax BJI, mpruéM KaXmoMmy OOBEKTY COOTBETCTBYET OfHA
CTpPOKa TaONMUIIBbL.

KpoMe maHHBIX K/IacChI-CYILIHOCTM MOTYT (M Ha caMOM [ielie JIOJDKHBI)
cofiep>kaTh METOABI 00PabOTKM ITUX [JAaHHBIX, YTO 0003HAYaeT IpUMEHEHEe
M3BECTHOTO B 00'bEKTHO-OPMEHTIPOBAHHOM IIPOrPAMMUPOBAHNY IIPUHIINIIA
nHKancynsuym. K coxxanenuto, B IpMBeEHHBIX IIPOCTEMIINX IpUMepax pea-
nM3anyio 6M3HeC-TOIMKM II0Ka3aTh TPYAHO 6e3 CYLeCTBEHHOTO YBeINYeHMs
pasMepoB mpumepa. bornee moppo6Hyo MHGOPMAINIO IO JAHHOMY BOIIPOCY
MO>XHO IONTy4YuTh B KHMTe [5].

'Bonee moppobHyio uHOpMALMIO O MPOeKTMPOBaHUM 6a3 AaHHBIX M ER-MOmensax MoxHO
HAJlTH, HAIIpUMep, B KIacCuIecKoM yueOHuke [4].

2TepMuH Heo6LeIPUHATSI. B aHITIOASBIYHOI TUTepaType BOOGIe He Pasie/sAoTCs KOHLel-
Tya/lbHble CYIIHOCTY M K/IaCChI, IM COOTBETCTBYIOIINE, — /IS TeX ¥ VI APYTUX UCIIONb3YeTCA
OJIMH U TOT >X€ TePMMH entity.
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Student

Subject

Puc. 1. KoHLlenTyanbHas MOfIE/Ib CXEMBI JaHHBIX

Teacher

idTeacher : INTEGER

name : VARCHAR(255)
degree : VARCHAR(255)
post : VARCHAR(255)

advises

Subject

Student

idStudent : INTEGER

name : VARCHAR(255)
birthDate : DATETIME
address : VARCHAR(255)
phone : VARCHAR(255)
idTeacher : INTEGER [FK]

idSubject : INTEGER

Student_Subject

name : VARCHAR(255)

idStudent : INTEGER [FK]
isSubject : INTEGER [FK]

Puc. 2. Ionnast aTpubyTHBHAS MOJE/Nb CXEMBI JAHHBIX




1. KmaccpI-cymHocTn

1.1. Onpeperenne KnaccoB-cymHocreit. CyiiectByer nBa crocoba
YCTAQHOBJIEHNSI COOTBETCTBIS MEX/Y K/IaccaMi IIPUIOKEHUsI U CTOIOLaMu
PeALMOHHOI 6ashl AaHHBIX. [IepBblit M3 HUX OCHOBAH HA VCIIONb30BAHUY
XML-daitnoB. DTOT cocob ABseTCA TPASUILMOHHBIM U TOXPOOHO paccMaT-
puBaeTcs B muTeparype (cM., Hanpumep, [2}[3]). OpHako OH ABIAETCA KOCTA-
TOYHO 'POMO3JIKMM M He OYeHb yHOOHBIM B HOJfiep>KKe puioxKeHus. bonee
YEOOGHBIM 1 COBPEMEHHBIM CIIOCO60M YCTAHOB/IEHNS COOTBETCTBYSA SIBJISIETCS
JICIIO/Ib30BaHMEe aHHOTAINIA.

AnHOmayuy — 3TO MeTaflaHHbIe, KOTOPbIe BCTABIAIOTCA B KOJ| IIpOrpaM-
MBI ¥ HEIIOCPENCTBEHHO He OKAa3bIBAlOT BIMAHMA Ha XOf €€ BBIIOTHEHMS.
ITO 03HayaeT, YTO AHHOTMPOBAHHbIE K/IACCHI, IOJIA U METOABI CaMI 110 cebe
GYHKIMOHMPYIOT TaK JKe, KaK M HeaHHOTVMpoBaHHbIe. OHAKO aHHOTALNU
XPAHATCS] BHYTPU CKOMIIV/IMPOBAHHOTO GAIT-KOfA ¥ MOTYT OBITh HOCTYIIHBI
B XOJle BBIMIOJIHEHNs NIPOTPaMMbl IOCPECTBOM CIIEIMabHOrO MHTepdeiica
nporpammucra (API).

IMpumenntensHo k ORM, aHHOTaUMU IPEACTAB/IAIT COOOI MeXaHU3M,
KOTOPBIN IIO3BOJIAET Hibernate pacnosHaTh KIacChl, MOMJIeXKalyie XpaHeHnIo
B BJl, Ha 9Tane MHNIMAMN3AVIM M YCTAHOBUTD COOTBETCTBUE MEXAY IIOJLIMMA
Kymacca u cronbuamu tabmun B]I.

[TpuBeném ¢parMeHT Kofja aHHOTMPOBAHHOTO K/Iacca-CyI[HOCTH:

package entities;

import java.io.Serializable;

import java.util. Date;

import javax.persistence.;

@Entity

public class Student implements Serializable {
private static final long serialVersionUID = 1L;
// Ions, noonexauwsue xpareruio 8 BJ]
@Id
@GeneratedValue(strategy=GenerationType IDENTITY)
private Integer idStudent;
private String name;
private String address;
@Temporal(Temporal Type. TIMESTAMP)
private Date birthDate;
private String phone;




// Koncmpyxkmop no ymonuanuro
public Student() { }
// Koncmpyxmop
public Student(String name, Date birthDate, String address, String phone) {
this.name = name;
this.birthDate = birthDate;
this.address = address;
this.phone = phone;
}
// Getter'vt u setter'vt
public Integer getldStudent() { return idStudent; }
public String getName() { return name; }
public void setName(String name) { this.name = name; }
public String getAddress() { return address; }
public void setAddress(String address) { this.address = address; }
/...
}

JaguM ToscHeHMsA K NpUBEIEHHOMY KOmy. Bce KIacchl-CyIIHOCTM II0-
MeyvaroTcA aHHoTanuell @Entity, onpenenéHHoll B akeTe javax.persistence.
ITo ymMmom4aHMI0 06BEKTHI K/IACCOB-CYIIHOCTEl 6y[yT XpaHUTHCA B Tab6IMINAX,
VIMEeHa KOTOPBIX COBNAJAIOT C MMEHAMI COOTBETCTBYIOIIMX K/IaccoB (B Tab-
muue Student B mpyuBenéHHOM Bbllle npuMepe). IIpu HeobXomuMocTy MMA
TabMUIIBI MOXKHO YKa3aTb IPMHYAUTENBHO € ToMollbio aHHoTanuy @Table:

@Entity
@Table(name = "students")
class Student implements Serializable {

7

Kaxmplll Kacc-CyIIHOCTb JO/DKEH MMeTb KOHCTPYKTOpP IO YMOTYaHMIO
¢ ypoBHeM poctymna public wm protected.

ITo ymomyaHMIO CUMTAETCA, YTO BCe MOJIA KIacca MOJ/IeXaT XpaHEHNIO B
BJI. O6BI9HO 17151 KQXKZOTO M3 TaKMX ITO7ell ONPEReISIIOTCS METONbI OTyde-
HIIS1 Y M3MEHeHMs 3HAUeHNs, YTO JUKTYeTCs 6M3HeC-TOTMKON IPUIOXKEHNS.
I TOro 4TOOBI MOMYYNTh BOCTYI K JAHHBIM, CPECTBY OObEKTHO-OpMeH-
TUPOBAHHOTO OTOOPa>KeHNUA 3TU METONBI He TPeOyIoTC

3310 yTBEp)K/ICHNE OTHOCUTCS K TIPUMEHAEMOMY B STMX METOMYECKUX YKA3aHUAX COCOGY
HocTyma K ak3eMiapam depes nons (field-based access). CymecTByer Taxoke crmocob focryma
4epes cBoliCTBa (property-based access), KOTOPBIIT IBHO UCIIONb3YeT setter’sl 1 getter’sl, OIpe-
nenénHble B Kmacce. bomee mogpo6HO 06 3TOM crocobe MOXKHO IPOYNTATD B CHELMPUKALINN

[al.



Omnucanus nojeit tuna java.util. Date u java.util.Calendar cnenyer npep-
BapATb aHHoTauyel @Temporal.

Kracc MoxeT comep)xaTh IO/, 3Ha4eHN KOTOPBIX He JO/DKHBI XPaHUTh-
ca B b]l (epemennvie nons). Takye 1o HeOOXOAMMO ITOMeYaTh AHHOTALMEN
@Transient. Ilonb3oBaTbcA BpeMEeHHBIMU IIOJLAMM CIEyeT C OCTOPOXKHO-
CTBIO U TONMBKO B CITy4ae KpailHell HeOOXOAMMOCTH, OCKONbKY OHU MMEIOT
TEeH/ICHLIMIO HapyIIaTh KOHILIEITYaIbHYIO LeIOCTHOCTD KaCCa-CyIIHOCTIL.

Kaxkpiplil Kmacc-CyIHOCTD JO/DKEH COfep>KaTb IOJIe, sBJLAIOIieecs Iep-
BUYHBIM KJII0YOM. DTO IojIe IoMevaeTcs aHHoTanyelr @Id. ITo ymonuanuio
IIpeIIoJIaraeTcs, YTo 3HaYeHe IIePBUYHOTO K/II0Ya YCTaHABIMBACTCA BPYyd-
HYIO TIepeq coxpaHeHneM obbekta B B/I. Ilopmep)xnBaeTcs Takxe aBTOMATH -
Jeckasl reHepalus sHaueHus Kmoda. Hampumep:

@Id
@GeneratedValue(strategy=GenerationType. IDENTITY)
private Integer idStudent;

3pech aBTOMATMYECKas TeHepalusl 3HAYEHNS TO/IAaraeTcsl Ha BO3MOXKHOCTD
ABTOMHKPEMEHTHBIX IojIell ucnonbsyemoit BJl. CymecTByoT Takxe apyrue
CTpaTerun.

B kauecTBe TUIIA JAHHBIX IPOCTOrO MEPBUYHOTO KIH0YA MOTYT UCIIO/NB30-
BaThCs KaK IPUMUTUBHBIE TUIIBI (OOBIYHO LI€JIOYMCIEHHBIE), TAK U X 00EpT-
K. B curyaumu, xorga mepBUYHBII K04 00beKTa He HasHadeH, COOTBET-
CTBYIOLIlee TI07Ie JODKHO copiepkarb 0 B mepBoM cinydae u null Bo Bropom.
Kak npaBuio, Ha3HAYAIOT TOMBKO ITOIOXKIUTEIbHbIE 3HAYEHNISL /IS TIEPBUIHBIX
KIII0Yeli, TI09TOMY MOXXHO VICIIO/Ib30BaTh IIPUMUTUBHBIE THUIIBL.

Jist mo60ro 13 moseit MOXXHO YTOYHUTD CHELMpUKALNIo CTOIb1Ia Tabmu-
upbl BII, Ha KOTOpBIT OyIeT IIPOeKTUPOBATHCS COOTBETCTBYIOIee Iojte. st
3TOro McIonb3yercs: anHotauus @Column. Hanpumep:

@Column(name = "student_name", nullable = false, length = 64)
private String name;

3mech ompepmensiercs, 4YTO II07le Name IPOEKTUPYeTCsl Ha CTOnbel
student_name tabmuup BII (a He Ha cronber name, KaK 3TO OBIIO 6BI IO
YMOTYaHNIO), @ TAKXKe YCTaHaB/IMBaeTCA MaKCUMalIbHasA JIMHA N0/A (64 cuM-
BOHa) n OI‘paHI/I‘IeHI/Ie O6H3aTe}'IbHOCTI/I Ha 3HA4YE€HIE I10J/14.

1.2. OpHoHanpaBneHHbIe accomyamyy. CBA3aM Mexny tabmuuamu b1
COOTBETCTBYIOT Accoyuayuy MexXRy KnaccaMu. [y mo60ro 13 TUIIOB CBA3EN
(«OmVH KO MHOTVIM» U «MHOTYI€ KO MHOTMM») TIO/IeP>KIMBAIOTCS OJfHOHAIIPAB-
JIeHHble U IBYHAIIpaBJIeHHble aCCOLMALINL.
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PaccMoTpuM npuMep OfHOHAIIpaB/IEeHHO acCOLMALVM «HAyYHOE PYKO-
BOZACTBO» (TUI «OFMH KO MHOIMM») MeXAy cymHocTsamu «CryneHT» u «IIpe-
nonaBaTenb»[ﬂ

@Entity
public class Teacher implements Serializable {
/...

@Entity
public class Student implements Serializable {
/.
@ManyToOne
@JoinColumn(name = "idTeacher", referencedColumnName = "idTeacher")
private Teacher adviser;
public Teacher getAdviser() { return adviser; }
pubilc void setAdviser(Teacher adviser) { this.adviser = adviser; }

/.

}

B kmacce Student onpenensiercst mosne tuna Teacher, koTopoe momevaercst
aHHOTanuelr @ManyToOne ¢ AByMs apryMeHTaMu: apryMeHT name 3afaéT
UMsl CTOTIONLA, SAB/IAIOLIETOCS 8HewHUM Kmouom B Tabnuie Student, a apry-
meHT referencedColumnName — ums cTon611a nepsuuHoeo Ko4a TabIuIbl
Teacher. Kpome TOro, Ajst CBsI3M MOXHO YKa3aTb 00s3aT€/IBHOCTD C IIOMO-
mpio arpubyra nullable (ananornuno anxnotanyy @Column, cm. Bbiire).

[ BIOKeHMe 110 OFHOHAIIPAB/IEHHOI CBSI3M BO3MOXKHO TOJIBKO B OJTHOM Ha-
npasieHuy (B JaHHOM IIpMMepe OT CTYHeHTa K Ipenogasatento). Hampuwmep,
ecnu knacc Teacher cofep)XUT cBOIICTBO name, TO BbIBECTI (paMIINIO PYKO-
BOJMTE/ISI HEKOTOPOTO CTY/IEHTA § MOKHO CIIEAYIOIMM 00pasoM:

‘ System.out.println(s.getAdviser().getName());

1.3. [Isynanpasnennbie accouuanuu. OIHOHAIPAB/IEHHYIO acCOLMa-
LMI0 JIETKO IIPEBPATUTh B [IBYHAIIPAB/IEHHYIO, JOOABMB COOTBETCTBYIOIEE
nozne B k1acc Teacher:

@Entity
public class Teacher implements Serializable {
/...

4IIpuMep OHOHATIPABTIEHHO ACCONMAIMM JIA CBA3YM TUIIA «MHOTME KO MHOTMM» MPUBEIEH

Bn.['IZI}
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@OneToMany(mappedBy = "adviser")
private Set<Student> students;
/...

}

ITockonbky paccMaTpyBaeMasi CBA3b MMeET TUI «OAMH KO MHOTMM», TO
Ha CTOpOHe IIpenofiaBaTe/ia COOTBETCTBYIOIIee IT0jIe 0OBABIACTCA KaK KOJ-
NeKuyA (B JaHHOM CTydae MHomeCTB(ﬂ) CTymeHTOB. [/ 00BABNIEHNUA acco-
LAy ucnonp3yercs anHotansas @OneToMany c aprymentoMm mappedBy,
OIIPENENSIOLINM UMS NOTIS HA NPOMUBONOTIONHOM KOHUE ACCOUUAUUU.

ITomnmo MHOXecTB (Set) mOpfep>XMBAIOTCA OOBIYHBIE KOMIEKIUK
(Collection), nnnexcupyemble xomnekuuu (List) u accoumatusHbIe Maccu-
Bl (Map). Ilopsanok crenoBaHuA 37eMeHTOB IIpu BhIOOpKe ux U3 BJ] Mo>xHO
ykaszaTbh ¢ rmomoinpio aHHoTanuyu @OrderBy. Crenyromuii ¢parMenT Koma
OIIpefiensieT, YTO BBHIOOPKA CTYAEHTOB MI0O0T0 PYKOBORUTENSA HO/DKHA OCY-
I[eCTBIIATHCA B a/IpaBUTHOM HOPSIKe:

@OneToMany(mappedBy = "adviser")
@OrderBy("name"
private Set<Student> students;

ITpu Mcronb30BaHNY ABYHAIIPABIEHHBIX ACCOLMALINIT CTIeAyeT YYUThIBATD
BaKHYIO MIX OCOOEHHOCTb:

Hpu BHECeHUU U3MeHeHUll HA 00HOIL CMOpoHe accoyuauuu om-
8eMCMBEHHOCMb 3A CO2/1ACOBAHHOE U3MEHEHUE 6pyeoﬁ CMOPOHDL
TIEHUM HA npozpammucine.

Jlyis1 moAzep>KaHMs COITACOBAHHOCTH 06eMX CTOPOH aCCOLMALNY MOXHO
HPYMEHATDb pasIuYHble MeTonb! [7]. B paccMoTpeHHOM IpuMepe ¢ Kmaccamu
Student u Teacher MoxxHO cnenatp setter mjs mons adviser HeOCTYIIHBIM
M3BHE [IAKETA, @ BCe MI3MEHEHNA aCCOUMAIVI BBIIIOTHATD TOIBKO CO CTOPOHBI
KOJUIEKIIVM, IPEAYCMOTPEB [/Is 9TOTO METOABI, KOTOPbIe IIOMIMO M3MEHEHN
KO/UTeKIuu OyIyT yCTaHAaBNIMBATh 3HaueHue nojst adviser. IIpumepHas pea-
M3any

SHPI/I VCIIO/ZIb30BAaHUN KOTIHeKLU/HU/I TUIIA «KMHOXXECTBO» CHeHyeT IIOMHUTD, UYTO TaKMe KOJJICKIINN
Tpebytor onpepenenns Merogos hashCode() u equals() B xmaccax-cymHoctsx [6]. Ompe-
menuTb Metofi equals() MoxxHO pasimmuHbIMM criocob6amm. CaMblii MPOCTON — CPaBHMBATh
3HAYeHNs HEePBUYHBIX KIodeil 06bekToB. CylecTByOT (M 4acTo 60jIee IpeArnoYTUTeIbHbI)
U JApyTHe IOfXOMbI, paccMaTpyBaeMble B jokymenTanyy Hibernate [3].

STIpenmonaraetcs, 4To 06a Kacca Student u Teacher pyHAIEXAT OHOMY ¥ TOMY e TIAKETY.
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@Entity
public class Student implements Serializable {
/.
@ManyToOne
@JoinColumn(name = "idTeacher", referencedColumnName = "idTeacher")
private Teacher adviser;
public Teacher getAdviser() { return adviser; }
// Setter ¢ docmynom 6 npedenax naxema, cHapyxu HeOOCMyneH
void setAdviser(Teacher adviser) { this.adviser = adviser; }
/...
}

@Entity
public class Teacher implements Serializable {
/..
@OneToMany(mappedBy = "adviser")
private Set<Student> students;
// Getter 0ns konnekyuu 6e3 B03MONHOCMU e USMEHEHUS
public Set<Student> getStudents() {
return Collections.unmodifiableSet(students);
}
// MemoOvi usmereHUs KOANEKUULU BLINOIHAIOM MaK#e C02nAc08aHHOe
// usmenerue obvexma xnacca Student
public void addStudent(Student s) {
if(s.getAdviser() != null) {
s.getAdviser().students.remove(s);
1
students.add(s);
s.setAdviser(this);
}
public void removeStudent(Student s) {
if(students.contains(s)) {
students.remove(s);
s.setAdviser(null);

}
/ ..

}

IToxoxuM 06pasoM MOXKHO pean30BaTh BOSMOXXHOCTb M3MEHEHIsI aCCO-
LValUM C IPOTUBOIIOIOKHON CTOPOHBI WM JaXKe C /II000I U3 CTOPOH:
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@Entity
public class Student implements Serializable {
/.
@ManyToOne
@JoinColumn(name = "idTeacher", referencedColumnName = "idTeacher")
private Teacher adviser;
public Teacher getAdviser() { return adviser; }
// Setter usmensiem nosne adviser u 8vinonHseM MakK#He CO2NACOBAHHOE
// usmerenue KonneKUUU
public void setAdviser(Teacher adviser) {
if(this.adviser != null) {
this.adviser.getStudentsInternal().remove(this);
}
if(adviser != null) {
adviser.getStudentsInternal().add(this);

}

this.adviser = adviser;

/...

@Entity
public class Teacher implements Serializable {
/...
@OneToMany(mappedBy = "adviser")
private Set<Student> students;
// Getter 0ns konnekyuu 6e3 B03MONHOCMU e USMEHEHUS
public Set<Student> getStudents() {
return Collections.unmodifiableSet(students);
}
// BrympeHnuii getter KOneKyul ¢ 603MONHOCMbIO €€ USMEHEHUS
// U3 Memoodos mozo e camozo nakema
Set<Student> getStudentsInternal() { return students; }
// Memodvt usmereHus KOneKUuu nepedarom 6vi306 6 06vexm xnacca Student
public void addStudent(Student s) { s.setAdviser(this); }
public void removeStudent(Student s) { s.setAdviser(null); }
/...

}

B HeKOTOpBIX 3afjauax COMIACOBAHME 00EeNX CTOPOH ACCOLIMALINU MOXKET
OBITh HEKPUTUYHBIM. B 4acTHOCTH, B Web-IIPMTOXKEHNSX YaCTO MOXKHO 6e3-
60/1e3HEHHO U3MEHSITh TO/IBKO OJHY CTOPOHY aCCOLMALINIY, T. K. BPEMsI XKU3HI
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00BeKTOB, M3BIeKaeMbix 13 BJI, 06bIYHO OrpaHNYeHO 06PabGOTKON OFHOrO
sampoca monb3oBatens | VIConb3oBaHe HeCOIACOBAHHBIX 06'EKTOB B TIO-
HOOHBIX CIIyYasiX MOXKET COKOHOMUTH HEKOTOPOe KomdecTBo ycunuit. I[Ipu
9TOM C/IefiyeT YIUTBIBATh C/IERYIOMMIT (aKT:

IIpu coxpanenuu usmenenuii 8 B 6cez0a yuumoviéaemcst monvko
00Ha cmopoHa accoyuayuu. OHa Has3biBaeTcs éedyueii (owner-
side). VIsmenenus Ha o6pamHoii cmopore acconyanyu (inverse-
side) He yunTHIBaIOTCS.

O6parHasi CTOPOHA aCCOLMALMY — 9TO Ta CTOPOHA, Ha KOTOPOI OIIpefe-
nén arpubyr mappedBy. [Ina cBaA3ell TuIa «OfUH KO MHOIMM» Ha 00OpaT-
HOIT CTOPOHE aCCOLMALUY BCETa HAXOMUTCS KOJUIEKINS, A [/IS CBsI3ell TUIIA
«MHOTV€ KO MHOIMM» OOpaTHas CTOPOHA aCCOLMALMY MOYKET BbIOMPAThCs
HPOrpaMMICTOM IIPOU3BOJIBHO.

CoO0TBETCTBEHHO, IIpK paboTe C HECOITTACOBAHHBIMI 00'beKTaMI CIIefyeT
M3MeHATb OObEKT Ha BeAyllell CTOPOHe aCcCOLMALNY, MHAYe N3MEHEHNs He
OyAyT cCOXpaHeHBI.

B 3akiroueHme BOIpOCa O COIVIACOBAHMM OTMETUM, YTO B IIPMIOXKEHMU-
X C LONTOXMUBYIMMY 00bEKTaMM, a TAK)Ke B HEKOTOPBIX CIy4asX Py MC-
HO/Ib30BAHNM KOIIVPOBAHNUS HAIM4Yie HEeCOITIACOBAHHBIX OOBEKTOB MOXKET
OBITH HEJOIYCTMMBIM. II09TOMY CTpaTernio COIIacoBaHMs M3MEHEHUIT Cile-
AyeT TIIATeJIbHO IPOAYMbIBATh B KXK/OII KOHKPETHOI 3afade.

1.4. CBsA3u THIIa «MHOTHME KO MHOTUM». [Ipu ompeeneHnn accoLmarui
IUIA CBsI3€ll TUIA «MHOTYE KO MHOTMM» HEOOXOIUMO YKa3aTb UM [IPOMEXKY-
TOYHOM Ta6}'[I/II_[I)I, qepes KOTOpyIO HpOI/ICXOHI/IT COC€IMHEHNE, a TAK)KE MMEHA
HO}ICI?I, ABNAIOIINXCA BHEITHVMMU K/IIOYaMU B 3TOM Ta6m/1ue. Har[pI/[Mep, CBA3b
Mmexpy cymuoctamu Student 1 Subject (mpenMeTsl, U3y4aeMble CTYAEHTaMI)
MO>KeT ObITh OIpefe/ieHa O CTOPOHBI Kiacca Student cienyromum o6pasom:

@ManyToMany
@]JoinTable(name = "Student_Subject",
joinColumns = {@JoinColumn(name = "idStudent")},
inverseJoinColumns = {@JoinColumn(name = "idSubject")})
private Set<Subject> subjects;

JIByHanpaB/ieHHasA acCOIMAIA ONpelesAeTcsl aHAIOTMYHO CTyYalo CBA-
3M TUIIA «OfMH KO MHOrMM». IIpu e€ mcronb3oBanum oba kimacca 6ymyT co-
Tep>KaTh KONIEKIMM 0OBeKTOB JAPYToro Kimacca. Beibop Bemymiest cTOpOHbI
(CM. II. IIpM1 3TOM MOJXHO OCYIIECTBIATH IIPOM3BOTIbHO.

7BOH€C HOHpO6HO O BpEMEHU KU3HN 00'BEKTOB CM. B II.
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2. YnpaBieHue 00beKTaMu

2.1. ®abpuka ceancos Hibernate. Vuuunanusanus Hibernate sako-
JaeTcs B CO3JaHnu Pabpuxu cearcos. Pabpuka ceaHcOB — 9TO 0OBEKT Kracca
SessionFactory, cymjectByoumit B mporpaMme (Kak IIpaBujoO) B €ANHCTBEH-
HOM 3K3eMIULAPe U 06ecrednBaoINii BOSMOXXHOCTD MONMydeHus ceatcos. Ce-
aHCBI IPEeICTABIAIT c060l1 S7IeMEeHTapHbIe eIVHMUIBI B3aVMOJEICTBUA MPH-
7I0XKeHMs1 ¢ 6a3011 JAHHBIX ¥ MOT'YT BKJIIOYATh B CeOST MPaH3aKyuu.

Crepyromuit pparMeHT Kofia co3faér ¢pabpuky ceancos Hibernate:

SessionFactory sessionFactory = new AnnotationConfiguration()
.configure().buildSessionFactory();

3pecy mpu cosgauuy GabpuKy CeaHCOB HMPOUCXOFUT YTeHMe KOHpurypa-
nyy u3 ¢aitna hibernate.hbm.xml (o ymonuanumo), a Takxe u3 aHHOTa-
IVt OTIMCAaHHBIX B HEM KyTaccoB (6arofaps MCIOMb30BaHNUIO Kacca-(abpu-
ku AnnotationConfiguration). Hibernate nogpep>xusaer u gpyrue cnoco6st
KOH(UTYpUPOBaHNsI, KOTOPble MOXXHO HAITH B JOKyMeHTanuu. IIpn cospma-
Hyu (HabpIKM CeaHCOB IIPOMUCXOANT YCTAHOBJIEHNE COeAVHEHNsI ¢ 6a30il AaH-
HbIX. [Tpu m06b1x ommbKax MHUIMAIN3ALUY 6T BEIOPOIIEHO MCKTIOYeH e
tuna HibernateException.

ITo oxoHYaHUM MCHONMb30BaHNA (PabpUKM CeaHCOB eé HeoOXOAMMO 3a-
KPBITh ¢ oMolipio Metopa close():

‘ sessionFactory.close();

2.2. Kondurypaunonnsiit ¢aitn  Hibernate. Kouduryparmonusiit
¢aiin Hibernate xpaHuT mapameTpsl focTyma K 6ase HaHHBIX, MHGOPMALIO
0 KJTaccax-CyIHOCTAX ¥ OTOOpaXKeHNMN UX II07Ieil Ha CTOIOLBI Bﬂﬂ a TaKKe
HEKOTOpbIe IpyTIVe MapaMeTphl.

PaccmoTrpuM mpumMep KoHGUIypaLnnoHHOro ¢aitna:

<?xml version='1.0' encoding="utf-8'?>
<!IDOCTYPE hibernate-configuration PUBLIC
"—//Hibernate/Hibernate Configuration DTD 3.0//EN"
"http://hibernate.sourceforge.net/hibernate-configuration-3.0.dtd">
<hibernate-configuration>
<session—factory>

8TTocneaHee TOMbKO B TOM ciy4dae, KOrjja 00beKTHO-PeIAIIOHHOE 0TOOpaXKeHNe OIpefienaeTcsa
nocpepctBoM XML, a He aHHOTaMIA.
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<property name="connection.driver_class">
com.mysql.jdbc.Driver

</property>

<property name="connection.url">jdbc:mysql://localhost/test</property>

<property name="connection.username">user</property>

<property name="connection.password">password</property>

<property name="dialect">
org hibernate.dialect. MySQLInnoDBDialect

</property>

<property name="cache.provider_class">
org.hibernate.cache.NoCacheProvider

</property>

<property name="current_session_context_class">thread</property>

<property name="show_sql">false</property>

<property name="format_sql">false</property>

<property name="hbm2ddl.auto">create</property>

<mapping class="entities.Student"/>

<mapping class="entities. Teacher"/>

<mapping class="entities.Subject"/>

</session-factory>
</hibernate-configuration>

[TapameTpbl connection.driver_class, connection.url,
connection.username, connection.password u dialect oTBeTcTBeHHBI
3a coenuHeHnue ¢ bJl. OHu omnpenensoOT COOTBETCTBEHHO MM Knacca JDBC-
mpaiiBepa (OH [O/DKeH HaXOAUTBCA B OHOM M3 KaTaJOroB, IIe€pedlCiIeH-
HbIX B nepemenHolt okpyxeHnuss CLASSPATH), URL 6asbl maHHBIX, MMs
nosnb3oBaTens, naponb u SQL-guanexT ncnonbsyemort bI. IlpusenénHblie B
IpuMepe NapaMeTphl MCHONb3yIoTcA A mopkmiodenus Kk CYDBI MySQL,
ycnonb3ayomeit tun tabaun InnoDB.

[Tapametp cache.provider_class ompenenser ums Kiacca, IpefoCTaBis-
IOII[eT0 BO3MOXKHOCTD K3IINPOBAHNS 0O BEKTOB 11/ WM PE3y/IbTATOB 3aI[POCOB
K bJl. KammpoBaHne UCIoONb3yeTcs A/ NOBBIIIEHN ITPOU3BOAUTENbHOCTHI
paboTel mpunoxxenus. B mocraske Hibernate comepnTcst HeCKOIbKO Kac-
COB, KOTOpbIe TIO[IEPXKMBAIOT pasNN4YHble CTpaTeruyu KalmmposaHusA. Bonee
noxpobHyo nHpopManuio 06 UX UCIONb30BAHNY MOXKHO HATV B PYKOBOJ-
ctBe Hibernate.

[Tapamerp current_session_context_class ompefnenser monnTuxy ymnpas-
neuns ceancamy Hibernate B mpunoxxenun. boee mogpo6HO faHHBI BOIIPOC
PpaccMOTpeH B 1. [2.3
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[Tapamerpsl show_sql u format_sql onpenensior, cregyer 1 BEIBOIUTD
Ha KOHcoJIb reHepupyemsiii Hibernate SQL-xog. Takas BO3MOXHOCTD 1O7I€3-
Ha JI/I OT/IafKu.

[Tapamerp hbm2ddl.auto no3BO/MsET WCHONB30BaTh BO3MOXKHOCTD
Hibernate BBIMOMHATL 3KCIIOPT KoOfla K/MaccoB-CymfHocTell cxemy BJI. [lan-
Hasg BO3MOXXHOCTb MOXKeT ObITh II0JIe3Ha, eCIM CHadana paspabaTbiBaeTcst
CTPYKTYpa K/IacCOB IPUJIOXKEHNs, a 3aTeM Ha e€ OCHOBe TeHepupyeTcs cxeMa
BI. Ecmu cxema BJl yxe cospana (Hampumep, ¢ nomombio CASE-cpencTBa
WIN ITyTEM HeIIOCPeCTBEHHOrO BhImonHeHu:A SQL-Kkopa), To UCIONb30BaTh
TAHHYIO BO3MOXKHOCTD He crefiyeT. BosMo)KHbIe 3Ha4eHMA TapaMeTpa:

e create — yJJalUTb CTapyI0 CXeMy MAaHHBIX U II€PeCO3TaTb €€ 3aHOBO

Ha OCHOBAHMM KOJa KIacCOB, cTapoe comepxmumoe tabmun Bl 6ymer
TIOTEPSIHO;

o create-drop — aHa/JIOTMYHO IIpefbIAyleMy BapUaHTy, HO JOIOJHIU-
TE/IbHO YAAINTD CXeMY II0 OKOHYaHMMU PabOThbI IIPOTrpaMMBl;

e update — 06GHOBNTD CXeMY HaHHBIX B COOTBETCTBUM C KOJIOM K/IaCCOB-
cyumHocreit. Vimeromuecs: B B]l manHble 6YAYT IO BO3MOXXHOCTH CO-
xpaHeHbl. ClieflyeT MMeTb B BUJ[Y, YTO JaHHAasA BO3MOXKHOCTDb He BCerfa
paboTaeT KOPpPEKTHO, IIOCKOIbKY IOAfepxKuBaercsi He Bcemu JDBC-
IpailBepaMi, a TaKk>kKe NOCKOJIbKY BBIIOTHUTD MHKPEeMEHTHOe OOHOB-
JIeHVIe CXeMbl B HEKOTOPBIX CTydYasX He IPeNCTaB/ACTCA BO3MOXHBIM.

[Tocnenusist 4acTh KOHUTYPALMOHHOTO (ariia IepedncsieT Bce KIacchl-
CYIIHOCTY, UCTIONb3yeMble TIPIIOKEeHNEM.

2.3. Ynpasnenne ceancamn u Tpansakmyamu. Kornma dpabpuka ceaHcos
CO3aHa, IS IOJY4YeHMsI CEAHCOB MOXKHO VICITO/Ib30BATh Pas/INyYHble CIIOCO-
6])1, OJHAKO CaMbIM paCHpOCTpaHéHHI)IM ABNIAETCA MCIIOJIb30OBAaHME METOLA
getCurrentSession():

‘ Session session = sessionFactory.getCurrentSession();

Srot MeTop Bo3BpajaeT ceanc Hibernate, CBSI3aHHBII ¢ TEKYLIVM IOTOKOM
BbmonHeHmﬂ Ecnu Takoit ceaHc K MOMEHTY BbI30Ba He CYIECTBYeT, OH Oy-
met cosmaH. Takoit ctoco6 paboTsl ¢ ceaHcamm IO3BOJsIeT 6e300/Ie3HEHHO
pewars mpobeMy OTCYyTCTBUSL IOTOYHOI Ge30IacHOCTH ceaHCcoB. [lomyyeH-

9Taxoli cr1oco6 yIpaB/eHus ceaHcaMy 06yC/IOB/IeH UCTIONb3yeMOll B JAHHOM U3AaHUM KOHMU-
rypauueit Hibernate (B yacTHocTy, mapamMeTpoM current_session_context_class). O sABns-
eTcsA Hanbosee IMPOCTHIM U PACIPOCTPAHEHHBIM, XOTA MOJEPKUBAITCA 1 PYIUe BO3MOXK-
HOCTL.
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HBIl BBI3OBOM AaHHOTO METOJa C€aHC HE CIIENYET MCIIONIb30BaTh Ha APYIUX
IIOTOKAX BBIITO/THEHVISL.

Vcnonp3oBaHme ceaHca 0OBIYHO CBOAMUTCS K BHIITOJTHEHMIO Ha HEM OJHOI
VN HECKOJIBbKUX TpaHSaKI_U/H/UI. TpaH3aKHMH Ha4YMHAEeTCA C BBI3OBAa METOA
beginTransaction(), Hanpumep:

‘ session.beginTransaction();

PasymeeTcs, B KaXK/iblil MOMEHT BpeMEHM Ha Ka)XK/IOM CeaHCe MOXKET BBITOI-
HATLCA He 6oree OffHOI TPaH3aKIMINL.

ITo oxoHYaHUM BBHINONHEeHUA TpebyeMbIx omepaumii ¢ Bl Tpansaxkuma
60 IPUHUMAETCS:

‘ session.getTransaction().commit();
MO0 OTKIOHSAETCS:
‘ session.getTransaction().rollback();

HpI/I 3AKPBITUY TPAH3AKIVV ABTOMATNYE€CKM 3aKPBIBA€TCA U CEAHC, B paM-
Kax KOTOpPOro OHa BBIIIO/TIHAIACH.

2.4. CocrosHusa 00bekToB. [l ynpapneHNs JaHHBIMM, XPaHALIVMICA
B B]I, Hibernate mperaraeT KOHIEIIN0O cOCTOsIHMIT 06beKTOB. COCTOsIHME
06beKTa — 3TO aOCTPaKINs, ONMUCHIBAIOLIAA OTHOLIEHME OOBEKTa K COOTBET-
cTBymomiert emy samucu B BJI. IIpy ucronb3oBaHUM CpeficTB 06BEKTHO-PeIs-
IIVIOHHOTO OTOOpa)keHMsI IIPOTPaMMIUCT OIepupyeT He KOHKpeTHbIMM SQL-
ollepaTopaMl, a COCTOSHUAMU 00BEKTOB. VI3MeHeHUe COCTOSHNA IPUBOIUT
K aBTOMATU4eCKolt reHepanun tpebyemoro SQL-3ampoca k B]I.

Hibernate ompepenser Tpu COCTOSIHMSA, B KOTOPBIX MOTYT HaXOAMTbCS

00BEKTBI K/IaCCOB-CYLIHOCTEII:

o Transient (BpemeHHOe). COCTOsIHME OO'BEKTOB, He MMEIIIX COOTBET-
cTBylomell uM 3anucy B BJI. BpeMeHHBIMM ABIAIOTCA 0OBbEKTHI, CO37a-
BaeMble C IIOMOIIBIO ONEPALNN NeW.

e Persistent (mocrosinHoe). CocTOsIHME 06DEKTOB, MEIOIIVX IOCTOSHHOE
npencrabiaeHye B Buae 3amucu B BII. Takue 06beKThI cyujecmsyom
monvko 6 npedenax omkpoimozo ceanca Hibernate. Cogep>xumoe mosneit
9TUX 0OBEKTOB OTC/IEXKMBACTCS, U IO 3aBEPIICHUN CeaHCa BHECEHHBIE
U3MeHeHNs 3anuChIBaloTCA B B]I.

o Detached (orcoeguuénnoe). CocTosiHye 06beKTOB, KOTOpbIe paHee Ha-
XO[MINCh B COCTOAHUU persistent, mocie 3aKpbITHs COOTBETCTBYIOLIE-
ro uM ceaHca. Cofep)knMoe 06'beKTOB OCTaéTCsA JOCTYIIHBIM M JlaXKe
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nsMeHsieMbIM. IIpy HeOOXORMMOCTH Takyue 0ObeKTbl MOTYT OBITH ITe-
peBenieHbl 0OPATHO B COCTOsIHME persistent IyTéM ITPUCOENMHEHNS X
K HOBOMY ceaHcy (cm. 1. [2.7).
Bce omeparyy, ympasiAmolLiye COCTOSHUEM OOBEKTOB, OCYIIECTBILAIOT-
csl IyTEM BBI30BA COOTBETCTBYIOLIMX METOROB 00beKTa-ceanca (cu. 1. [2.3).
Paccmorpum mx.

2.5. CoxpaHeHue, IOTydeHNe U yraneHne o6bexkToB u3 BJI. Merop ce-
anca save() coxpanser o6bekT B BJI'’} mepesons ero s cocrosmus transient
B cocTosiHuMe persistent. Hanpumep:

Student s = new Student("VIBanos A. A.",
new GregorianCalendar(1988, 3-1, 12).getTime(), // 12.03.1988
"r. Spocnass, ...", "00-22-42");

session.save(s);

Jns BeIonHeHUs 0OpaTHON omepauuy — 3arpy3ku obwvekta 13 Bl —
MO)KeT ObITh Mcmonb3oBaH MeTon get() mnm load() o6bexra-ceanca. B xa-
YecTBe apryMeHTa COOTBETCTBYIOIEMY MeTORy IepefaéTcs 0ObeKT Kiacca
Class, KOTOpBIII MCIONb3yeTCs WIA MACHTM(UKALMY THUIIA 3aTpy>KaeMoro
06bexTa, U 3HaUeHNe HMepBUYHOro Kiaoda. Hampumep, mis 3arpyskn o6bek-
Ta Kinacca Student co 3HaueHyeM nepByuyHOro kmoda idStudent, paBHpiM 1,
MO>XHO MCIIONIb30BATh OIIepaTop:

‘ Student s = (Student) session.get(Student.class, 1);

OTnnure MeXAY 9TUMU METOLAMU COCTOUT B TOM, 4TO MeTof get() ocy-
I[eCTBIIsIET HeMefleHHOoe oOpaiieHye K B]l B MOMEHT BbI30Ba 11 BO3BpalljaeT
null, ecnmu coorBercTByIOIIETO 06BeKTa B B]] Hert, Torna xak merop load()
BCer/ja BO3BpALAeT HEMHMIVAIM3NPOBAHHBIN 00BeKM-N0CPEOHUK (proxyﬂ
PeanbHoe monydeHre maHHBIX 13 BJ B 9toM ciydae OymeT IpOMCXOAUTDH
8 MOMeHM Nnepeozo 00paujeHusi K MeToaM o0beKkTa-nocpenuuka. Ecnm tpe-
OyeMblil 06BeKT He cyijecTByeT B BJl, TO B MOMeHT obpauieHusi 6ymeT BbI-
OpOLLIEHO UCKITIOUEHNE.

1931ech u anee MbI IpUMeHseM a6CTPAKINIO 06HEKTHO-PETATMOHHOTO OTHOIIEHNIS, TOBOPS O
COXpaHEeHUM 00%eKM08, XOTs Ha CAMOM Jie/le TIPOVMCXONUT COXPAHEHNe 3HAUeH Ul nosleti IMux
06%exmos B cooTBeTCTBYOMNX 3amncsax BJl. CoOCTBEHHO, C TOYKM 3peHNMs MPOrpaMMICTa,
JaHHas1 ONlepaLlUs Bbi2/ii0UM IMEHHO KaK COXpaHeHIe 00'beKTa, I03BOJIss abCTParnpoBaThes
ot peanbHOoro SQL-3ampoca, OCpescTBOM KOTOPOTO OHA BBIIONHAETCA. AHAIOTMYHOE CIIpa-
BE[UIVIBO M JUIA IPYTUX OIepaLuiL.

"Ecnmu cosnanme mocpeHnKa HEeBO3MOXKHO (HATIPUMep, 3alpelieH0 COOTBETCTBYIOMIel aHHO-
Talyelt Ipy ONpefe/IeHNI KIacca-CyI{HOCTI), TO BbIOPAChIBAETCs UCKTIOYEHIE.
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OO6BeKTBI-IIOCPEIHMKIM MOTYT OBITH IIOJIE3HBI B TE€X C/yYasix, KOTa Tpe-
OyeTCsl BBITOMHUTD KAaKYIO-TO OIEpaluio ¢ 0ObeKTOM, He 3arpykas ero B
naMATh. B KauecTBe mpyMepa pacCMOTPUM YHaleHMe 0O0beKTa ¢ M3BECTHBIM
3Ha4YeHNeM IEePBUYHOTO KIH0Ya C MOMOIIbI0 NpeTHa3HAaueHHOTO sl 3TOM
e Metona delete():

Student s = (Student) session.load(Student.class, 1);
session.delete(s);

[Tpumenenye B ykasaHHOU cutyanuy get() BMecto load() npuseno 6ol K BbI-
MIO/THEHUIO HeHY>kHoro SQL-3ampoca Ha Io/rydeHe mojell yaaasieMoro 06b-
exta. Cam 6b1 06beKT s mmocie BoimonHenns delete() B aToM cydae mepernén
13 COCTOSIHMA persistent B cocTosgHue transient.

CymlecTByeT Takke BO3SMOXXHOCTb IIPUHYAMUTEIBHOTO TlepeBofa 00beKTa
U3 COCTOsAHMA persistent B cocTosHMe transient 6e3 ero ypmanenus us Bl
C IIOMOILBIO MeToxa evict().

2.6. VismeHeHMe 06'beKTOB M CHHXPOHU3AINA I3MeHeH!it. BHyTpn ce-
aHCa MOXeT CyLIeCTBOBAaTh He 6o/ee OFHOTO 00BbEKTa C OTHUM M TeM JKe
3Ha4YeHMEM IIePBMYHOTO Kmoda. Ecnmu o6bekT ObIT 3arpyxeH MOCPeCTBOM
BbI3oBa Merofa get() wiu load(), To mocienyrolue MOIBITKM IONY4eHUA
06beKTa ¢ TeM >Ke CaMbIM 3Ha4eHNeM IEPBIUYHOTO KI04a OyAyT BO3BpALIaTh
TOT K€ CaAMBIIl 0OBEKT, YTO M TIEPBBI/l BHI3OB.

Bce maMeHeHNMs TakMx 06BEKTOB aBTOMATUIECKN OTCIEXMUBAIOTCA U CO-
xpausorcs B Bll. Onepanus obpamenns x B]l B atom crydae (a Taxke
BO BCEX OCTATBHBIX C/ydYasx BHeceHVs usMeHeHwit B BJI) mpomcxomur He
B MOMEHT M3MEHEHN: JAaHHBIX, a JMIIb IpM HACTYIUICHM) OIpefeIeHHBIX
COOBITHIL, @ MMEHHO:

o 1py QUKcAIMM aKTUBHOI TPaH3aKIMM C IOMOIIbI0 MeTofa commit()

(em. Takxke . 2.3));
e TIpU BBI3OBE MeTOfja IPUHYAUTENbHOM CUHXPOHM3AIY M3MeHEeHMIL:

‘ session.flush();

® I[PV BBHIIOIHEHMN 3aIPOCa Ha BBIOOPKY AAHHBIX (CM. 9acTh 3).

Y4éT MOMEHTa PealbHOTO COXpAaHEHMsI M3MEHEHUIT MOXeT OBITH Cylie-
CTBEHHBIM, HampyuMep, Al o6paborku ommnbok. I[Ipeamnonoxmm, 4To B pe-
3y/nbTaTe M3MeHEHMII 00beKTa ObIIIO HapYIIEHO OrpaHMYeHMe Ha 3HaueHMe
ofiHOro 13 Toyiell. VIckodeHue, curHanmusupymoliee 06 aToii ommbke, 6yaer
BBIOPOIIEHO JIMIIb B MOMEHT QUKcanmy TpaHsakumu. Ecmu sxe aTo Hexerna-
Te/IbHO, HEOOXOAMMO BBIIOTHUTD IPUHYAUTENIbHYI0 CHHXPOHU3ALNIO U3Me-
HeHUIT ¢ moMoIbio BhizoBa Metona flush() Ha o6bekTe-ceance.
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B HekoTOpBIX CryYasx BO3HMKAeT HEOOXOZMMOCTb OOPATHOI CHMHXPO-
Hysaumy (mepesarpyske u3 BJl) oObeKTOB, HAaXOFSLIMXCS B COCTOSHUU
persistent. [l 3TOro Moxet ucronb3oBarbcst MeTof refresh():

‘ session.refresh(s);

HpM ero BBIIIOTHEHUM BCe BHECEHHbIE U He3a(bI/IKCI/IpOBaHHbIe M3MEHCHUA
0o0beKTa TEPAIOTCA, I BCE€ 3HAYECHUA nosnemn TIOBTOPHO 3arpy>karTcsa n3 BH

2.7. UcnonbsoBanne orcoequHéunbix (detached) o6wexkToB. Bo MHO-
TUX CIy4asx ObIBaeT HEOOXOMMMO BBIIONHATh U3MEHEHUA 00bEKTOB HE BO
BpeMsA TpaH3aKLuM, a MexAy Humy. Hampumep, B web-npmioxeHusax tu-
IMYHON SIB/ISIETCSL CUTYALMs, KOrAa o0beKT 3arpykaercss us B]] u mauHble
ero IepefaTcsa Ha pefaKTHpoBaHye nomb3oBatento B Buge HTML-¢dopmsr
[Tocne pepakTrpoBanusa popMa MOChIIAETCA HA CepBep Y M3MeHEHHDbIE [T0/Ib-
30BaTesIeM JJaHHbIe coxpaHAwTcA B bII. OueBMUHO, YTO [lep>KaTh TPaH3aKILINIO
OTKPBITON B TeYeHMEe BCEro BpeMeHM peakTUpOBaHusl GOpPMbI OIb30BaTe-
nem HeuenecoobpasHo. bonee Toro, crenuduka web-npunoxeHuit Takosa,
YTO ITO/Ib30BATENb MOXKET BOOOIIe He OTIPABUTDH 3aI0NHEHHYI0 GOpMy Ha
cepBep (Hampumep, IPOCTO 3aKpbIB Opaysep). B aTtom crydae TpaH3akipys
MOXeT He OBITh 3aKpbITa BOOOIIIE.

I pelieHus faHHO MPOOIEMBI ¥ UCIIONB3YIOTCSA OTCOEAVHEHHBIE 00D-
exThl. [locne Toro Kak maHHble nonydeHsl n3 bJl, TpaH3aKIMA 3aKpbHIBAETCA
u nonyueHHbI U3 B/l 06pexT mepexonut B coctosire detached. 3arem BbI-
MOJTHATCA HEOOXOIMMble M3MEHEHMs 00'bEKTA, MIOC/IE YEr0 0OBEKT MOKHO
CHOBA IepEeBECTU B COCTOsIHME persistent ¢ momonipio Metoza update() min
merge(). Hapumep:

session.beginTransaction();

Student s = (Student) session.get(Student.class, 1);
session.getTransaction().commit();

/..

s.setName("TletpoB A. A."); // usmenenue o6vexma
session.beginTransaction();

session.update(s);
session.getTransaction().commit();

Ormmure merono update() 1 merge() IposB/AeTCA B TOM CIy4ae, KOTja
HOBBIIL CEAHC e co0epicum 00veKm, HAX0OTUULICS 8 COCOsTHUY persistent,
C MAaKuM JHe 3HAUeHUeM NePBUYHO20 KH0ua, KAK U mMom, KOmopuiil nepedar
8 Kawecmee apzymenma memodd. B arom cinydyae meron update() mpocro
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BBIOpACBIBAeT MCKIIIOUEHIE, TOTa Kak MeTox merge() cuHxpoHusupyem co-
crmosHue 00veKma, yie HAX00ULe20CS 6 COCHOTHUU persistent, ¢ COCMOTHUEM
ob6vexkma, nepedannozo emy 6 xavecmee apeymerma. ClefyeT UMeTb B BU-
Iy, 4TO IlepefilaBaeMblil B MeTOZ merge() 0ObeKT He IIepeXOUT B COCTOSAHNUE
persistent, a octaérca B cocroanuu detached, a yxxe HaxonAmMIIcs B COCTO-
STHUU persistent 06beKT BO3BPAIAeTCSI METOLOM.

2.8. Otnoxxennoe mnomydenme (lazy fetch). Kak yxe ormewamocy B
I CBA3K MeXAy Tabmuiamu mpu ucronbsoBanuu ORM orobpa-
XKAIOTCA B acCOIMALMM MEXIY KiIaccaMu-cymHocTamu. Ha yposre mpuo-
XKEHVISI 9TO MO3BOJIACT C JIETKOCTBIO paboTaTh C JaHHBIMU PasHBIX TaOIMIL
6e3 BbImONHEeHNsI siBHBIX SQL-3ampocoB Ha ux coemyHeHne. Tak, B mpumepe
1. [[.3] MO>XHO BBIBECTH Ha MeYaTh CHUCOK BCEX CTYAEHTOB, /I KOTOPBIX Ha-
YIHBIM PYKOBOJMITEIEM fABMIACTCS TpemnofaBaTtens t (06bekT Knacca Teacher),
cIenyomuM 06pasoMm:

for(Student s : t.getStudents()) {
System.out.println(s.getName());

}

ITpumep ABIDKEHU 11O TOI Xe aCCOLMALNY B IIPOTUBOMIOIOKHOM HAIPaB-
nenuy npusenés B 1. [1.2]

B HeKoTOpBIX cTyvasx (0COOEHHO TPV ONTUMMU3ALNY IPUIOXKEHS) Tpe-
OyeTcs 3HaTh, KaKMM 06pasoM U B KaKoil MOMEHT IIPOMCXOAUT 3aIpocC JaH-
HBIX CBS3aHHBIX 00'BEKTOB, A TAK)KE YIPAB/IATh STUM IIPOLIECCOM.

Hibernate mpegycMarprBaeT [jBa peXxxyMa IIOTyYeHNs CBSI3aHHBIX 00b-
eKTOB, OIpefienseMbIx mapameTpoM fetch aHHOTaLNMIL, OIIpene/AIOLNX CBA3D
(*toOne u *toMany).

o 3nauenne mapamerpa fetch = FetchType.EAGER o3Hauaet, 4TO I0O-
JTydeHNe COLEP>KMMOrO CBSI3aHHBIX 06 BEKTOB OyfieT IPOM3BOLUTHCA B
MOMEHT ITO/Ty9€eHNs 3aMPOLIEHHOT0 00beKTa.

e 3HaueHne mapamerpa fetch = FetchType.LAZY o3HauaeT mcnonb3o-
BaHIle TaK Ha3bIBaeMOTO omsoxeHHozo nonyuenusi (lazy fetch), mpm
KOTOPOM BMECTO CBSI3aHHBIX 0OBEKTOB BO3BPALIAIOTCSA OODBEKTHI-NO-
cpenuuku. Ilonvimka o6pawseHust K 1060my memody maxozo o6vekma-
nocpedHUKa NpusooOUm K BbiNONHEHUI0 3aNpPoca HA NOy4eHUe OAHHbLX
amoeo 0b6veKkma, nocne uezo 06veKM-noCPeOHUK CHAHOBUMCA HEOMIU-
YUMbIM O peanvHozo 00vexma. Ecu >xe HOCTYI K JaHHBIM 0ObeKTa-
MOCPeHIKA Ha IIPOTHKEHNN BCETO BPEMEHM JKM3HMU 9TOr0 06'beKTa He
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OCYILeCTB/IAETCS BOOOIIE, TO COOTBETCTBYIOLINIL 3anpoc K B]I Beimon-
HATbCS He Oyfer.

ITo yMONMYaHMIO MCIONb3YeTCA CAEAyIOllas MOMUTHUKA IIOyYeHUs CBA-
3aHHBIX OOBEKTOB: /I €NUHWYHBIX CBA3aHHBIX OODBEKTOB MCIIONb3yeT-
ca pexuMm FetchType.EAGER, a pyna CBA3aHHBIX KOJUIEKILUIT — PeXMM
FetchType.LAZY. B 6onpIiunHCTBe CIydaeB 3Ta IIOTIUTHKA SBISETCS JOCTa-
TOYHO PasyMHOI1, OfHAKO MHOTZIa MOXKET OBbITh >Ke/aTelbHbIM e€ M3MeHeHIe
C TIOMOIIIBI0 COOTBETCTBYIOIIMX AaHHOTALIMIA.

2.9. IIpumepsl MCHONB30BAHNA PA3INIHBIX PEKMMOB IOTYYEHNSA
06bexToB. ITycTb u3 Bl mony4yaeTcss 0ObeKT-CTYAEHT C M3BECTHBIM 3Haue-
HIIeM IIepBIYHOTO K/II0Ya Y BBIBOAUTCSA HaMUINA 9TOTO CTYAEHTa U haMuInsa
€r0 PYKOBOJMTEJIA:

Student student = (Student) session.get(Student.class, 1);
System.out.print("Cryzment " + student.getName());
System.out.println(" (PykoBoputens: " + student.getAdviser().getName() + ")");

B xoHurypanuyu no yMon4aHuo BBIITONHEHNE TAaKOTO Kofa OymeT mpu-
BOJIUTD K BBIITOTHEHMIO CTIEHYIOIIETO SQL-KOJI

select
student0_.idStudent as idStudent0_1_,
student0_.address as address0_1_,
student0_.idTeacher as idTeacher0_1_,
student0_.birthDate as birthDate0_1_,
student0_.name as name0_1_,
studentO_.phone as phone0_1_,
teacherl_.idTeacher as idTeacher1_0_,
teacherl_.degree as degreel_0_,
teacherl_.name as namel 0 _,
teacherl_.post as postl_0_

from Student student0_

left outer join Teacher teacherl_

on student0_.idTeacher=teacherl_.idTeacher
where student(0_.idStudent=?

HerpynHo BumeTh, YTO I IOTYdYEHMs JAHHBIX CBSI3AHHOTO OOBEKTa MC-
HOJIb3YeTCsI OAVH 3aMpOC C ABHBIM coenuHenneM tabmu (left outer join).
Ecnu xe B omipeqienieHnu CBA3M sIBHO ONPEREINTD MCIO/MIb30BaHNe PEXIMa

FetchType.LAZY:

12Bkmiounts BBIBON BhIMOMHAEMOro SQL-KOfa B KOHCOMb MOXHO C TIOMOIbIO TTApaMeTpoB
show_sql u format_sql xondurypaumonnoro ¢aitna Hibernate (cm. 1. [2.2).
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@ManyToOne(fetch=FetchType.LAZY)
@JoinColumn(name = "idTeacher", referencedColumnName = "idTeacher")
private Teacher adviser;

TO [I TIOJIYYeHWUS CBSI3aHHOTO OObeKTa-IpernofaBaTeisi OYLeT BbINOTHEH
oTmenbHbI SQL-3ampoc:

select
student0_.idStudent as idStudent0_,
student0_.address as addressO_,
student0_.idTeacher as idTeacher0_,
student0_.birthDate as birthDate0_,
student0_.name as name0_,
student0_.phone as phone0_

from Student student0_

where student0_.name=?

select
teacherO_.idTeacher as idTeacherl _0_,
teacher(0_.degree as degreel_0_,
teacher0_.name as namel_0_,
teacherOf.post as postl_0_

from Teacher teacher(_

where teacher(_.idTeacher=?

STOT BTOPOIT 3aIIPOC BBIIIOMHsETCS B MOMEHT BbI30Ba MeTofa getName() Ha
o6beKTe-IpernofiaBaTee.
Tenepb paccMOTpUM cTy4dari MOMy4YeHNA CBA3aHHOM KOJIEKIIUNL:

Teacher teacher = (Teacher) session.get(Teacher.class, 1);

for(Student s : teacher.getStudents()) {
System.out.println(s.getName());

}

B aTom cnyuae no ymonyanmio ucnonbsayercs pexxum FetchType.LAZY:

select
teacher0_.idTeacher as idTeacherl 0_,
teacher(_.degree as degreel_0_,
teacher0_.name as namel_0_,
teacher(_.post as postl_0_

from Teacher teacher0_

where teacher(_.idTeacher=?

select
students0_.idTeacher as idTeacherl_,
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students0_.idStudent as idStudentl_,
students0_.idStudent as idStudent0_0_,
students0_.address as address0_0_,
students0_.idTeacher as idTeacher0 0 _,
students0_.birthDate as birthDate0_0_,
studentsO_.name as name0_0_,
studentsO_.phone as phone0_0_

from Student students0_

where students0_.idTeacher=?

ITpn saBHoM 3amanuu pexxuma FetchType.EAGER copepxumoe kosiex-
IV TIOTyYaeTCss B TOM )Ke 3alpoce, YTO U OCHOBHOI 0ObeKT:

select
teacher0_.idTeacher as idTeacherl 1_,
teacher(0_.degree as degreel_1_,
teacher0_.name as namel_1_,
teacher0_.post as postl_1_,
studentsl_.idTeacher as idTeacher3_,
students1_.idStudent as idStudent3_,
students1_.idStudent as idStudent0_0_,
students1_.address as address0_0_,
students1_.idTeacher as idTeacher0_0_,
students]_.birthDate as birthDate0 _0_,
studentsl_.name as name0_0_,
students]_.phone as phone0_0_

from Teacher teacher0_

left outer join Student studentsl_

on teacher(_.idTeacher=students1_.idTeacher

where teacher0_.idTeacher=?

HerpyaHo 3aMeTUTD, YTO pe3y/IbTaT IOCTIEHHETO 3aIpoca COEP>KUT MHOTO
M30BITOYHOI MHGOPMALINY, TaK KaK B KaX/JOI1 €r0 CTPOKe JyO/IupyeTcst co-
Iep)XuMoe Bcex Horelt o6beKTa-npenogasaresns. 110 aToit npudMHe UCIONb-
3oBaHue pexxMa FetchType.EAGER 11 komtekimit He peKOMeHIyeTcs.

YcTaHOBKA peXXuMa MMOTydYeHNsI ¢ IIOMOLIbI0 aHHOTALMM PACIPOCTPAHSI-
eTCs1 Ha BCe CIy4au 3arpy3Ku 00'beKTOB COOTBETCTBYIOLIETO KIacca METOOM
get(). Ecnu >xe He0OXOAMMO IONYYUTD 0OBEKT ML NIPY KAKOM-TO OJHOM
BBI30BE, TO MOXXHO BBI3BATh IIPOM3BOIBHBINI METOJ 9TOTO 00BEKTA WM KOJI-
JIEKIIVIA.

Otmetnm Taxxke, yto Hibernate mopmep)xnBaet emé 6omee rubkmit Me-
XaHM3M HOMy4eHNs: 06BEKTOB, YeM 3[eCh ONMMCAHO. B 4acTHOCTY, BO3MOXKHO
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OT/IOKEHHOE IIOTydeHe OT/eNbHbIX Moeil 06beKTa (I0/Ie3HO, HalpuMep, B
cy4ae, KOTIa COOTBETCTBYIoIee Tosie uMeeT Tl BLOB u xpanut 6onbioit
OMHApHBII 00BEKT), CYLIECTBYIOT TaKXKe HEKOTOPbIE IPYTie BOSMOXKHOCTH.

2.10. OTnoXKeHHOe MOTy4YeHUe M OTCOeAMHEHHbIe 00heKThl. CrenyeT
uMeTh B Bupy, 4yro Hibernate ne noddepicusaem ommnoxentoe nonyuenue
nozneil (8 m. 4. KOANEKUUil) 0MCOLOUHEHHBIX 00BeKMOo8. ITO O3HAYAET, UTO,
HaIipuMep, TPy BHIIOJIHEHNN CIELYIoLiero pparMmeHTa Ko,ue{lzl

session.beginTransaction();

Teacher teacher = (Teacher) session.get(Teacher.class, 1);

session.getTransaction().commit();

for(Student s : teacher.getStudents()) { // 30eco 6ydem evibpouiero ucknouerue
System.out.println(s.getName());

}

B MOMEHT BbI30Ba MeTofia getStudents() 6ymeT BBIOpOIIEHO MCKTIOUEHNE TH-
na LazylInitializationException, mocko/nbKy B MOMEHT (pMKCalMy TPaH3aK-
uu MetofoM commit() o6bexT teacher mepexonnt B cocrosinue detached,
a ero xKomnekuus students ocTaéTcs HEMHUINMAIN3MPOBAHHON.

JaHHast 0cO6EHHOCTD HAaK/Ia/{bIBaeT CYLIeCTBEHHOE OTpaHMYeHe Ha BO3-
MOXXHOCTM MCIIO/Ib30BaHMA OTCOENMHEHHBIX OOBEKTOB, M B KaXKIOM KOH-
KPETHOM CITydae C/leflyeT BBIOMPATh afieKBaTHBIN C11oco6 ero o6xopa.

Hamnpumep, MO>XXHO OTKa3aTbCs OT OT/IOKEHHOTO IOMTy4YeHNs, YCTAaHOBUB
pexxum FetchType.EAGER, ecn 910 He mpuBeRéT K KaKMM-1ub60 APyrum
HEIPUATHBIM HMOCTEACTBUAM (CM. I . Ipyroit ciocob peienus npobe-
MBI COCTOUT B IPMHYANUTENbHON MHALVAMU3ALMY KO/UIEKLIMY I TEM BCTaBKU
moboro oneparopa, TpeOYIOIEro HaIMYMA B KOJIEKIVM 37IEMEHTOB, Iepef
dukcanueit Tpansakuyn. Hanpumep, MOXKHO MCIIO/Ib30BAaTh ONEPaTOP

‘ teacher.getStudents().size();

B arom cryvae mpoucxoput 3ampoc K BJl, KO/UIeKIysl 3aIlONHAeTCS U eé
COHep)KI/IMOC OCTaéTCH HOCTYHHI)IM Ja’xe 1mocie SaKprTI/IH TpaHSaKHI/H/I n 1ie-
pexona o6bekra teacher B coctosinue detached.

2.11. O6pa6orka ommn6ok. IIpn BosHukHOBeHmu ommuboxk Hibernate
BeIOpachiBaeT uckiaovenne tuna HibernateException. Dtor Tnm mckio-
YeHMsT OTHOCUTCS K uepapxmy uckmodeHnit RuntimeException u, ce-
IoBaTeNnbHO, He oOs3aresieH masl meknapauuum u obpaborkm (unchecked

13B TIPEATIONIOKEHNN, UTO MCIIONIb3YETCA PEXUM IIOTYyIEHNS KOTIJ'IEKLU/[I;I II0 YMO/TYaHUIO

(eM. I .
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exception)¥] Tem He MeHee 06pa6oTKa TAKNX UCKMIOUEHNIT OGBIYHO HEO6XO-
[MMa, IO3TOMY B)KHO 3HaTb, KAKMM 06pa3oM e€ MpaBIUIbHO OCYIeCTBIIATS.

Camast cyuecTBeHHas1 0COOEHHOCTb NOIUTYKI YIIPAB/IEHVSI MCK/TIOYEHN -
amu B Hibernate cocrout B TOM, 9TO CHTyanuu, KOrja UCK/IOYEHNE BEIOPO-
ILIEHO, CTIEAYeT TPAKTOBATb KAK HEB0CCHAHOBUMDbLE NPUMEHUMENVHO K MeKY-
wiemy ceancy. ITO O3HAYAET, YTO MOCTIE TOTO, KAK MCK/IIYeHIe BBIOPOIIEHO,
TEKYILIMII CeaHC He MOXKET VICIIO/Mb30BATbCS /I BBIOHEHNs KaKUX-INO0
omnepaumii. Bcé, 4To MOXHO Cie/Iath B TaKO CUTYALUM, — 9TO 3aKPBITh Ce-
QHC, IPeBAPNUTEIHHO BHIIIO/IHVB OTKAT TPAH3AKIINI, €C/I OHA B 3TOT MOMEHT
Obl/Ia aKTVBHA:

Session session = sessionFactory.getCurrentSession();
try {
// evinontnenue onepayuti ¢ I
} catch(Exception e) {
if(session.getTransaction().isActive()) {
session.getTransaction().rollback();
}

throw e; // nepebpacwisanue ucknouenus Ha 6onee 6vICOKUL yPOBeHD
} finally {

session.close(); // eapanmuposantoe 3axkpuimue ceamca

}

Jlerko BUfETD, YTO MPUBENEHHDIN KOJ, Ha CAMOM Jie/ie He 06pabaThiBaeT BbI-
OpolIeHHOe UCKIIOUeHNe, a IPOCTO IepeOpachiBaeT ero Ha 6ormee BBHICOKMIT
YPOBeHb, IPeBAPUTETLHO 3aKPBIB CEaHC, TAK YTO Aa/IbHelllee B3anMOZeli-
ctBue ¢ B/l mocpencTBOM OTKPBITHA HOBOTO ceaHca OyfeT abCcomoOTHO Oe3-
OIACHBIM.

143rym Hibernate cymecTBeHHO ornuyaercsa oT JDBC, rae uckiodeHne, BO3HUKAlOIee IpU
pabote JDBC, o6s3atTenbHO AnsA 06pabOTKM ¥ IeKIapupoBaHus. ITO CBA3AHO C TeM, YTO pas-
paborunku Hibernate cunraior, 4To MCK/IIOYEHNs TAKOTO POJiA HO/DKHBI IIePeXBAThIBATHCA I
06pabaThIBaTbCA Ha 60/Iee BHICOKOM YPOBHE, HEXe/U YPOBEHb JOCTYIA K JaHHBIM. DTa TOUKa
3pEHN MMeeT IOJ CO60iT OIperie/IEHHbIe OCHOBAHN, 0COOHHO MPYMEHUTENLHO K IIPHIOXKe-
HyAM nnardopmel J2EE. Boree moapo6Hyo nHGOpMAIN0 MOXHO MOTYYNUTD B JOKYMEHTAIINN
Hibernate [3].
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3. ITocTpoeHne 3anmpocoB Ha BbIOOPKY JaHHBIX

Hibernate mopmep>xnBaeT HeCKOIBKO CIIOCOOOB IIOCTPOEHNS 3aIIPOCOB Ha
nonydeHue faHHbIX 13 BJl. OCHOBHBIM U3 HUX ABJIAETCA UCIIOIb30BaHNE A3bI-
ka HQL (Hibernate Query Language), HaIlOMIHAIOI[Er0 10 CMHTAKCYCY A3BIK
SQL, HO MCIONB3YIOILIEr0 MPEUMYILIeCTBEHHO OOBEKTHYI0 CeMaHTUKY. Bos-
MOXXHO Taroke mcronb3osanue Criteria API — nHTepdetica mporpammucra,
H03BOJISIOIEro GOPMMPOBATD 3aMIPOCHI IYTEM HATOXKEHMsI TpebyeMbIX orpa-
HIYEeHNIT Ha 107151 00'beKTOB, noptexaniux ussnedennio us bJI. ITonnepxusa-
IOTCSI TaKOKe MEXaHM3M «3aIlIPOCOB IO 00pasiiy», a TAK)XKe HeIIOCPeICTBEHHOe
BBINO/IHeHNe 3ampocoB Ha sA3bike SQL. ITocnenHee 0OBIYHO MCIIONb3yeTCA
JINIIB B CIy4asx KpailHel HeOOXOMMOCTH AJIst 3aIIPOCOB, K IIPOM3BOSUTEIb-
HOCTM KOTOPBIX MPEbSABIAIOTCS IOBbILIEHHbIE TPe6OBaHISL.

Hinke paccMoTpeH mepBblit crtoco6a oCTpoeH st 3apOCoB Kak Hanbonee
pacnipocTpaHéHHbIll. OnncaHue OCTaNbHBIX MOXXHO HaliTM B PYKOBOJCTBE
Hibernate [3].

3.1. Bemmonnenne HQL-3anpocos. VuTepdeiic Query onpenenseT Me-
TOfIbI, TIpeHa3HAUYeHHbIe /I BBIIOTHEHNUS 3aIPOCOB K Oase maHHBbIX. OH
HaromrHaeT nHrtepderic Statement 8 JDBC (cm., Hatipumep, [6]), MeTOzBI KO-
TOPOTO IIpeIHA3HAYEHbI IS BHIIOMHEHVs 06bI9HbIX SQL-3anmpocos. [taBHoe
OT/INYNMe paccMaTpruBaeMoro uHTepdeitca ot nHTepdeiica Statement B TOM,
YTO METOfbI BBIIOMHEHNS 3alpoca B OONBIINHCTBE CIYYaeB 8038pPau4arm
00vexmul UnU KONNEKYUU 00DeKM08 KAACco8-CyusHOCMeti, TOIAA KaK aHaJo-
TMYHBle MeTOABI MHTepdelica Statement BO3BpaIalOT pe3y/IbTHUPYIOLINIT Ha-
60p manubix (mHTepdeiic ResultSet) B Bupe mmockoit Tabmuiisl.

I1A co3maHMA 3ampoca UCIONb3yeTcs MeTof, createQuery, BHI3bIBaeMBbII
Ha ob6bekTe-ceance. Hampumep:

‘ Query q = session.createQuery("from Student");

JlaHHast CTpOKa CO3[A€T 3ampoc Ha BBIOOPKY BCeX 3ammcell 13 TabuIpbl
Student.

[yt BBINIO/IHEHMsL 3allpoca MOTYT ObITh McHonb3oBanbl: MeTox list(),
BO3BPAIAIOLINII Pe3y/IbTAT 3allpoca B BUJe KOUIEKIUM OOBEKTOB, METO
uniqueResult(), Bo3Bpalamnit eMHNIHBIN 00BEKT (TO/DKEH IPUMEHSTh-
Cs IMIIb B T€X Cy4asixX, KOIZA 3apaHee U3BECTHO, YTO B Pe3y/IbTaTe 3alpoca
MOXeT 6bITh BO3BpAILleHO He 60Jiee OXHOI Pe3yIbTUPYIOLEll CTPOKN), @ TaK-
e Metopsl scroll() u iterate(), mormyckarorue 67109HO€e M3BIeYeHMe JAHHBIX
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HOCPEeACTBOM pa3bieHysi OGHOrO 3apoca Ha HECKOMBKO (OOBIYHO MCITONb-
3YIOTCS IIpU 3arpy3Ke GOMBLINX Pe3YIbTUPYIOLINX HaOOPOB).

PesynbraT pacCMOTPEHHOIO BBILIE 3AI[POCa MOXKHO IONYYUTDb CIIEYIO-
MM 00pa3oMm:

‘ List<Student> result = q.list();

3aMeTnM, 4TO IIpy KOMIMIALONN YKa3aHHOI'O KOJa 6YJI€T BbIIAHO TIpEAYIIpe-
JKNIEeHne KOMIMIATopa

[ums java-patina] uses unchecked or unsafe operations.

ITO ImpefynpeXxieHne CBA3aHO C TeM, 4TO IpUBEeHMe pe3ynbTaTa 3alpoca
K ITapaMeTpu3oBaHHoOMYy Tumy List<Student> B Java B mpuHIIIe HEBO3MOX-
HO BBINIOJIHUTD Oe3omacHo. IlofaBUTh yKa3aHHOe IIpeRyNIpex/eHe MOXHO,
HOMECTVB IIepel 3aT0MIOBKOM (DYHKILIMY, COflepiKallieil YKa3aHHOEe IpuUBefie-
HUE TUIIOB, aHHOTALIMIO

‘ @SuppressWarnings("unchecked")

3armpocel MOTYT COfiep)KaTh mapameTpsl. Ilocie co3maHmsA TakMx 3ampo-
COB HEOOXOAMMO YCTaHOBUTb 3HAYEeHUsI NApaMeTPOB I JIMIIb IOCIE 3TOTO
BBIIIOTIHATD 3ampoc. [TapaMeTpbl MOTYT ObITh MMEHOBAHHBIMY (HAa4MHAIOT-
cs ¢ gBoeTouys) 1160 HyMepoBaHHBIMY (0003HAYAIOTCA 3HAKaMM BOIIPOCa;
6 omauuue om JDBC nymepayus napamempos eedémcs ¢ Hynsa!). Hampu-
Mep, BBIOOPKaA BCeX CTYAEHTOB C 33/JaHHON (paMmvelt ¥ MTHULIMATAMU MOXKET
OCYILeCTB/IATBCS CIIERYIOLMM 06pasoM:

String studentName = "ViBanoB A. A.";

Query q = session.createQuery("from Student where name = :studentName");
q.setParameter("studentName", studentName);

List<Student> result = q.list();

MOXXHO TakXe BOCIIO/Ib30BaThbCsl TeM, 4TO MeTofi setParameter() BosBpa-
raeT O6'beKT, Ha KOTOpOM OH BBbI3bIBAJ/ICA, I COCAVMHNUTDb BBI3OBbI METOOOB
YCTQHOBKM IIapaMeTpa ¥ BIIIONHEHMs 3aIIPOCa B OIMH OIIEPaTOp:

‘ List<Student> result = q.setParameter("studentName", studentName).list();
VU JaXke TakK:

List<Student> result = session.createQuery(
"from Student where name =:studentName"
).setParameter("studentName", studentName).list();
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3.2. IIpocreitmue 3ampocsl Ha BBIOOPKY AaHHBIX. B mpepbigyiiem
ITYHKTe NpUBeJieHbl IBa MpocTelmnux 3anpoca Ha A3bike HQL. B Hux oyeBup-
HBIM 00pa3soM HPOCIEeXMBAITCA 3aMMCTBOBaHMS CUMHTaKcuca si3bika SQL.
ITa cuTyanua ABIAETCA TUIMYHON, MHOTYE KOHCTPYKIuK A3bIKa SQL pabo-
tatoT Takke 1 B HQL. IIpuBeném emé HeCKoMbKO IPUMEPOB, MIITIOCTPUPYIO-
I[MX BO3MOXXHOCTH 3TOTO 513bIKa, 0060 0TMeUas €ero OO'bEKTHYI0 CEMaHTHKY.

B ormmune ot SQL, mpu BbI6OpKe 0OBEKTOB M3 OFHOI TAOIMI[BI MOX-
HO OIIYCTUTDb IlepedMciieHNe MOoMy4aeMbIX 00beKTOB (YacTb 3aImpoca Ieper
K/II04eBbIM c7I0BoM from). B monuoit ¢popme mocnenuuit 13 npuBefEHHBIX B
MIpefbIAyIIeM IYHKTe 3aIIPOCOB BBIITLALUT TaK:

select s
from Student as s
where s.name = :studentName

O6patnte BHMMAaHMe, YTO 4acTh 3aIlpoca [ocje KiawdeBoro mons select co-
IepXXNUT He CIMCOK moreil (kak 3To 6bu10 651 B SQL) a cnucok o6wvexmos,
nony4aembix 13 B]I.

[Tapamerpsl omepatopoB HQL taxke MoryT 6vith o6bekTamu. Hampnu-
Mep, eC/Ii PV BBIIIOJTHEHNI HEKOTOPBIX feitcTBIil 13 Bl 6511 monydeH 06b-
exT t Tuna Teacher, To crmcok Bcex CTYHEHTOB COOTBETCTBYIOLIETO IIPEIIO-
TaBaTend MOXKHO MOTY4MTD, BBITTOTHUB C/IeYIOIMIT KOJ:

Query q = getCurrentSession().createQuery(
"from Student where adviser = :adviser");
List<Student> result = q.setParameter("adviser", t).list();

ITpu BBITOTHEHNM JAHHOTO KOZia TeHepupyeTca cnepyomuii SQL-3anpoc:

select
student0_.idStudent as idStudent0_,
student0_.address as address0_,
student0_.idTeacher as idTeacher0_,
student0_.birthDate as birthDate0_,
student0_.name as name0_,
student0_.phone as phone0_

from
Student student0_

where
student0_.idTeacher=?
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npuuéM BMecTo «?» Hibernate aBToMaTi4ecKky BCTaB/IseT 3HaYeHNe TIePBUY-
HOTO KJTI04a 00BbeKTa

Ionck Bcex CTyHEHTOB, KOTOPBIMU PYKOBOJUT OTIpefieNIEHHBIN Ipenofa-
BaTeJIb, MO>KHO OCYIIECTBUTD IO GaMIINY NIpeHnofiaBaTeIs:

‘ from Student where adviser.name = :adviserName
Tenepupyemblit mpyu BeInonHeHUM 3ampoca SQL-kox

select
student0_.idStudent as idStudent0_,
student0_.address as addressO_,
student0_.idTeacher as idTeacher0_,
student0_.birthDate as birthDate0_,
student0_.name as name0_,
student0_.phone as phone0_
from
Student student0_,
Teacher teacherl_
where
student0_.idTeacher=teacherl_.idTeacher
and teacherl_.name=?

COTEPXKUT HesIBHOE COefMHeH e TabIuLy, Torga Kak B ucxogHom HQL-3ampo-
ce TPUCYTCTBYeT JIMIIb JIBVDKEHNE BJIOIb accouyanym ot knacca Student x
knaccy Teacher nocpencTBom mons adviser. B urore sanpoc Ha sa3bike HQL
BBIIJLAANT HpOINe M HOIYCKAaeT eCTeCTBEHHYI0 MHTEepIPeTalMio B paMKax
00'beKTHO-OPIEHTHPOBAHHOTO IIOAXOAA.

3.3. Arperarnble ¢pyHkuum u coegunenus. B HQL moxHo ucnonb3o-
BaTb arperaTHble QYHKIMM CIOCOOOM, aHATOTMYHBIM UX MCIIONb30BAHMIO B
SQL. Hanpumep omneparop

‘ select count(*) from Student

BBIBeZeT O0IIee KOMMYEeCTBO CTYAeHTOB B B]I.

ITpepmono>xum Tenepb, YTO MBI XOTUM IIONTYYUTb KOMMYECTBO CTY[EH-
TOB, KOTOPbIMM PYKOBOZIMT Ka)K/Iblil U3 IIpenogasareneil. JJaHHYIo onepanyio
MO>XHO BBITIOIHUTH HECKOIBKUMM CIIOCOOaMI.

ITepBbIit M3 HMX CBA3aH C MCIONb30BaHNeM JleBoro coenuHeny (left join)
U pean30BaH «II0 MOTMBaM» A3biKa SQL:

153ameTuM, YTO B TOYHOCTM TAKOi1 K€ 3alPOC BLITIOMHAETCA B TOM CITydae, KOT/a IPOUCXO-
IUT TiepBoe ofpalleHne K sneMeHTaM Kojekuuu B pexxume mocryma FetchType.LAZY —

CM. IL @}
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select teacher, count(student)

from Teacher as teacher

left join teacher.students as student
group by teacher

3necb popMupyIOTCS Mapbl 06beKTOB (IIpenofaBaTenb, CTYAEHT) I KaKI0-
TO CTyfieHTa U (IIpeIofaBaTeb, nullﬁ] IUIA KQXKJIOTO TIperofiaBaresid, KOTo-
PbIT He ABJIAETCA PYKOBOAUTENIEM HM OHOTO CTYZIeHTa. 3aTeM IPOMCXONUT
pasbueHe MOy4eHHOTO HabOpa Ha TPYIIIbL CTYAEHTOB, KOTOPBIMU PYKOBO-
INMT OAVH U TOT >Ke IIpellofiaBaresib, IOC/e Yero BBIYMCIIACTCA KOMUYECTBO
TaKVX Iap B KaKHOJl IPYIIe, A1 KOTOPHIX BTOPOII KOMIIOHEHT He PaBeH
null. SQL-xop, reHepupyemslit o npusenéHHoMy Bbiie HQL-3ampocy:

select
teacher0_.idTeacher as col_0_0_,
count(studentsl_.idStudent) as col_1_0_,
teacherQ_.idTeacher as idTeacherl _,
teacher0_.degree as degreel_,
teacher0_.name as namel _,
teacherO_.post as postl_

from Teacher teacher0_

left outer join Student studentsl_
on teacher0_.idTeacher=studentsl_.idTeacher

group by teacher0_.idTeacher

CpasnnBasa HQL-3ammpoc ¢ cooTBeTcTByIoLeM eMy SQL-aHanorom, oTMeTnM,
uyro B HQL-3ampoce OTCyTCTBYeT yCIoBue coefuHeHust Tabnur (Cexiys on
B omepatope coenuHeHus left join). BMecTo Hero ykasaH IpyusHaK BXOX-
meHus o6bekToB Kmacca Student B kommexkuuio students 00beKTOB Kiacca
Teacher:

left join teacher.students as student

[MocnenHee ovepenHOIL pa3 MOFUYEPKUBAET OOBEKTHYIO OPUEHTVPOBAaHHOCTD
aspika HQL, cuHTaKCIC KOTOPOTO ONMUCHIBAET BBIOOPKY OO'BEKTOB, a He IIPO-
cTo moneit u3 Tabmui BII.

CymectByeT 6071ee IPOCTOII CIIOCOO pelIeHNs 3aa4n MOMydeHsT KO-
4eCTBa CTY[EHTOB, KOTOPbIMI PYKOBOAMT KaXKAbIN U3 Ipenofasarteneil. O
OCHOBAH Ha JCIIOJIb30BaHMN KIII0YEBOTO CI0Ba Size, 0003HAYAIOLEr0 pasMep
KOJITEKLIMMN:

1TTosBnenme Takux map 00YyCIIOB/IEHO MCIIONb30BAHIEM IEBOTO COefiMHeHN:A. B anHOM cmydae
OHO HEOOXOMIMO AJISL TOrO, YTOOBI BCe MPENofaBaTe N IIOHA/IN B Pe3y/IbTHPYIOLINIT CIIVICOK.
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select teacher, teacher.students.size
from Teacher as teacher

Kop, renepupyemsiit Hibernate, B 3ToM cydae MCIIONb3yeT He COeAMHEHVe
Tab/Mu1, a BIIOXKEHHBII [TOA3ANpPOC:

select
teacher(0_.idTeacher as col_0_0_, (
select count(studentsl_.idTeacher)
from Student studentsl_
where teacher0_.idTeacher=studentsl_.idTeacher
)Yascol _1_0_,
teacherQ_.idTeacher as idTeacherl ,
teacher0_.degree as degreel_,
teacher0_.name as namel_,
teacherO_.post as postl_
from Teacher teacher(_

3aMeTMM, YTO NpM BBHINOMHeHMM nocnegHux AByx HQL-sampocos mo-
Jy4aeTcs He KO/UIKIMA 00BEKTOB, a KOJUIEKIUA Iap 00BbeKTOB. DTU Iapbl
IpefiCTaBIeHbl MacCHBaMM THUIIA Object[]E], IIepBbIil 37IEeMEHT KOTOPBIX CO-
mepxut obbexT Tuma Teacher, a BTopoit — 06bekT Tnma Long. BoiBecTn
CIIMCOK (aMWINil TperofaBaTeneil BMECTe ¢ KOMMYECTBOM PYKOBOAVIMbIX
VIMJ CTYHEHTOB MOYKHO CIIERYIOLIVM 00pasoM:

List<Object[]> result2 = q.list();
for(Object[] a : result2) {

System.out.println(((Teacher) a[0]).getName() + " ——- " + a[1]);
}

Omnepanns inner join Taxxe MOXKXET MCIIONb30BATHCA I IPUHYAUTENb-
HOTO TIOJTy4eHMs S/IEMEHTOB KOIUIEKINN (O PeKMMax momydeHus cM. 1. [2.9).
B atoMm crmydae mcnonb3yercsa kmodeBoe cnoso fetch. Cremyrommit sampoc
BBIONMpaeT BCeX NperofaBaTenell, GaMminy KOTOPLIX HAUMHAIOTCA Ha OYK-
BY «¥» ¥ He MMeIOT y4éHol cTereHn. Kpome Toro, y Bcex 06bekTOB OyAyT
3aTIO/THeHBI KoyeKym students.

from Teacher as teacher
inner join fetch teacher.students
where teacher.name like '71%' and teacher.degree is null

l7}<IDOMC 06br9HbIX MaccuBoB Hibernate IO IEP>KMBAET BO3MOKHOCTD MCIIO/Ib30BaHMA MaCcC-
BOB aCCOUVIATUBHDBIX U JaXKe 00bEKTOB K/IacCoB, B KOTOPbIE PE€3Yy/IbTAT 3aIIpOCa YIIaKOBbIBAETCA
TIOCPE€ACTBOM BbI30Ba COOTBETCTBYIOIIETO KOHCTPYKTOpPA.
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CootBeTtcTBytomunit SQL-3anpoc:

select
teacherO_.idTeacher as idTeacherl 0_,
students1_.idStudent as idStudent0_1_,
teacher0_.degree as degreel 0_,
teacher0_.name as namel _0_,
teacherO_.post as postl_0_,
students1_.address as address0_1_,
studentsl_.idTeacher as idTeacher0_1_,
students1_.birthDate as birthDate0 1 _,
studentsl_.name as name0_1_,
studentsl_.phone as phone0_1_,
students1_.idTeacher as idTeacher0__,
students1_.idStudent as idStudent0__

from Teacher teacher0_

inner join Student studentsl_
on teacher(_.idTeacher=students1_.idTeacher

where (teacher0_.name like 'V1%') and (teacher0_.degree is null)

B 3ak/moueHne OTMETUM, 9TO BO3MOXKHOCTU s3bika HQL HamHOrO 60raue,
4eM pacCMOTpeHHble B [JAHHBIX METOAMYECKUX YKa3aHUsX. [leTanbpHoe MX
U3JIOXKEHIE, COMPOBOXAAEMOe GONBIIMM KOMUYECTBOM MPUMEPOB, MOXKHO
HailTu B JoKyMeHTarum [3].
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IIpunoxxenmne. I1omHbBIN MCXOAHBIN TEKCT IpUMepa

Hwpoxe mpuBeén monHblil KOJ, MpUMepa, IEMOHCTPUPYIOLIETO BO3MOXKHO-
ctu Hibernate. Kongurypanuonssiit ¢aiin hibernate.hbm.xml npusenén B

. 221

/>(>
* Student.java
X/
package entities;
import java.io.Serializable;
import java.util.*;
import javax.persistence.;
@Entity
public class Student implements Serializable {
private static final long serialVersionUID = 1L;
@Id
@GeneratedValue(strategy=GenerationType IDENTITY)
private Integer idStudent;
private String name;
private String address;
@Temporal(Temporal Type. TIMESTAMP)
private Date birthDate;
private String phone;
@ManyToOne
@JoinColumn(name = "idTeacher", referencedColumnName = "idTeacher")
private Teacher adviser;
@ManyToMany
@]JoinTable(name = "Student_Subject”,
joinColumns = {@JoinColumn(name = "idStudent")},
inverseJoinColumns = {@JoinColumn(name = "idSubject")})
private Set<Subject> subjects;
public Student() {
subjects = new HashSet<Subject>();
}
public Student(String name, Date birthDate, String address,
String phone, Teacher adviser) {
this.name = name;
this.birthDate = birthDate;
this.address = address;
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this.phone = phone;
this.adviser = adviser;
subjects = new HashSet<Subject>();
1
public Integer getldStudent() { return idStudent; }
public String getName() { return name; }
public void setName(String name) { this.name = name; }
public String getAddress() { return address; }
public void setAddress(String address) { this.address = address; }
public String getPhone() { return phone; }
public void setPhone(String phone) { this.phone = phone; }
public Date getBirthDate() { return birthDate; }
public void setBirthDate(Date birthDate) { this.birthDate = birthDate; }
public Teacher getAdviser() { return adviser; }
public void setAdviser(Teacher adviser) { this.adviser = adviser; }
public Set<Subject> getSubjects() { return subjects; }
public void setSubjects(Set<Subject> subjects) { this.subjects = subjects; }
public int hashCode() {
int hash = 0;
hash += (idStudent != null ? idStudent.hashCode() : 0);
return hash;
}
public boolean equals(Object object) {
if(!(object instanceof Student)) {
return false;
}
Student other = (Student) object;
if((this.idStudent == null && other.idStudent != null)
|| (this.idStudent != null && !this.idStudent
.equals(other.idStudent))) {
return false;
}
return true;
}
public String toString() {
return "entities.Student[idStudent=" + idStudent + "]";

}

* Teacher.java
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*/
package entities;
import java.util.*;
import javax.persistence.*;
import java.io.Serializable;
@Entity
public class Teacher implements Serializable {
private static final long serialVersionUID = 1L;
@ld
@GeneratedValue(strategy = GenerationType.IDENTITY)
@Column(name = "idTeacher", nullable = false)
private Integer idTeacher;
private String degree;
private String name;
private String post;
@OneToMany(mappedBy = "adviser")
private Set<Student> students;
public Teacher() {
students = new HashSet<Student>();
}
public Teacher(String name, String degree, String post) {
this.name = name;
this.degree = degree;
this.post = post;
}
public Integer getldTeacher() { return idTeacher; }
public String getDegree() { return degree; }
public void setDegree(String degree) { this.degree = degree; }
public String getName() { return name; }
public void setName(String name) { this.name = name; }
public String getPost() { return post; }
public void setPost(String post) { this.post = post; }
public Set<Student> getStudents() {
return Collections.unmodifiableSet(students);
}
Set<Student> getStudentsInternal() { return students; }
public void addStudent(Student s) { s.setAdviser(this); }
public void removeStudent(Student s) { s.setAdviser(null); }
protected void setStudents(Set<Student> students) {
this.students = students;

}
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public int hashCode() {
int hash = 0;
hash += (idTeacher != null ? idTeacher.hashCode() : 0);
return hash;
}
public boolean equals(Object object) {
if(!(object instanceof Teacher)) {
return false;
}
Teacher other = (Teacher) object;
if((this.idTeacher == null && other.idTeacher != null)
|| (this.idTeacher != null
&& !this.idTeacher.equals(other.idTeacher))) {
return false;

}

return true;
}
public String toString() {
return name;
}
}

/*
* Subject.java
X/
package entities;
import java.io.Serializable;
import javax.persistence.*;
@Entity
public class Subject implements Serializable {
private static final long serialVersionUID = 3L;
@ld
@Generated Value(strategy = GenerationType.IDENTITY)
int idSubject;
String name;
public Subject() { }
public Subject(String name) { this.name = name; }
public int getIdSubject() { return idSubject; }
public String getName() { return name; }
public void setName(String name) { this.name = name; }
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* Main.java

Y/

package util;

import entities.*;

import java.util.*;

import org.hibernate.;

import org.hibernate.cfg.*;

import org.apache.commons.logging.*;
public class Main {

/** ®abpuka cearcos Hibernate */

private SessionFactory sessionFactory = null;

/** Ilonyuenue mexyuje2o cearca ™/

private Session getCurrentSession() {
return sessionFactory.getCurrentSession();

1

/** Koncmpyxmop */

public Main() {
sessionFactory = new AnnotationConfiguration().configure()

.buildSessionFactory();

}

/** 3axpoimue dabpuxu cearcos */

private void closeSessionFactory() {
sessionFactory.close();

}

/** 3anonnenue 6asvL X/

private void fillDB() {
getCurrentSession().beginTransaction(); // Hauano mpansaxyuu
Subject subjl = new Subject("mMaremaruyecknit aHanus");
Subject subj2 = new Subject("anre6pa");
getCurrentSession().save(subjl);
getCurrentSession().save(subj2);
Teacher t = new Teacher("VBaros V. I.", "k. ¢.-M. H.", "ouent");
getCurrentSession().save(t); // coxpanenue o6vexma 6 BJ
t = new Teacher("Tlerpos II. I1.", null, "ct. npemopaBarens");
getCurrentSession().save(t);
Student s = new Student("Cuznopos A. I1.",

new GregorianCalendar(1988, 3 - 1, 12).getTime(),
"anpec 1", "99-22-42", t);

s.getSubjects().add(subjl);
s.getSubjects().add(subj2);
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}

getCurrentSession().save(s);
s = new Student("Cmupnos 3. 3.",
new GregorianCalendar(1990, 10 - 1, 16).getTime(),
null, null, t);
s.getSubjects().add(subj2);
getCurrentSession().save(s);
getCurrentSession().getTransaction().commit();

/% Oemoncmpauust moougduxavyuu 06svexmos */
private void modifyObjects() {

}

getCurrentSession().beginTransaction(); // Hauano mpansaxyuu

Student s = (Student) getCurrentSession().get(Student.class, 1);

System.out.print("Cryzment " + s.getName());

if(s.getAdviser() != null) {

System.out.print(" (PykoBopgurens: " +

s.getAdviser().getName() + ")");

}

s.setAdviser(null);

getCurrentSession().getTransaction().commit();

/** Ipumepot 3anpocos k 6ase */
@SuppressWarnings("unchecked")
private void queriesDemo() {

getCurrentSession().beginTransaction();
// Ipumep 1
System.out.print("1. ITonck crynenra mo ®. V. O.: ");
String studentName = "Cupopos A. I1."
q = getCurrentSession().createQuery(

"FROM Student WHERE name = :studentName");
result = q.setParameter("studentName", studentName).list();
for(Student s : result) {

System.out.println(s.getName() + " " + s.getBirthDate() + " " +
s.getAddress() + " " + s.getPhone());

}
// Hpumep 2
System.out.print("2. Ob1iee KOMNIECTBO CTYHEHTOB: ");
q = getCurrentSession().createQuery(

"SELECT COUNT(*) FROM Student");
// T. k. 8 pe3ynvmame mosiem Ovimv TUULb 00HA CHPOKA, UCHOIb3YEM
// uniqueResult() emecmo list()
System.out.println(q.uniqueResult());
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}

// Ipumep 3
System.out.println("3. KomnyecTBo cTyneHTOB y IpernopaBaresneit”);
q = getCurrentSession().createQuery(
"SELECT teacher, teacher.students.size " +
"FROM Teacher AS teacher");
List<Object[]> result2 = q.list();
for(Object([] a : result2) {
System.out.println(((Teacher) a[0]).getName() + " ——- " + a[1]);
}
// Ipumep 4
System.out.println("4. TTouck cTyneHTOB 3aJaHHOTO IperofaBaren');
result = getCurrentSession().createQuery(
"FROM Student WHERE adviser.name = :adviserName")
.setString("adviserName", "ITerpos II. I1.") list();
for(Student s : result) {
System.out.println(s.getName());
}
// Ipumep 5
System.out.println("5. ITouck cTyaeHTOB BCeX MpenopaBarerneit 6es "
+ " creneHy, ¢ paMmwIMAMM, HAUMHAOMMUMUCS Ha 6ykBy 11");
q = getCurrentSession().createQuery("from Teacher as teacher " +
"inner join fetch teacher.students " +
"where teacher.name like 'V1%' and teacher.degree is null");
result = q.list();
getCurrentSession().getTransaction().commit();

/** Touka éxoda 6 npozpammy */
public static void main(String|[] args) {

Main main = new Main();
main.fillDB();
main.queriesDemo();
main.printStudentsAndTeachers();
main.modifyObjects();
main.closeSessionFactory();
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