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[MpeancnoBme
K nepsoMy N3A3HUIO

Penstimonnbie 6asbl aHHBIX, GECCIIOPHO, COCTABJISIIOT OCHOBY COBPEMEHHOTO MPE-
npusTHda. B To BpeMsl Kak cOBpeMeHHbIE SI3bIKU TIPOrPAMMUPOBAHUS, BKJIIOYAs Java,
o6ecreynBaOT WHTYUTHBHOE, 00BEKTHO-OPHEHTHPOBAHHOE TIPEACTABICHIE GU3HeC-
CYIIHOCTEH YPOBHS MIPUJIOKEHMS, JAHHBIE, JIeJKAIUe B OCHOBE 9TUX CYITHOCTEH, nMe-
10T BBIPAKEHHYIO PEJIAIMOHHYIO TPUPOLY. KpoMe TOTO, ryIaBHOE TIPENMYTIECTBO PeJisi-
IIMOHHOI Mogiesn Tiepes; 6osiee paHHel HABUTAIIMOHHOM MOJIEJIBIO, a TAK)Ke MO3THUME
MOJIEIISIMUA 0OBEKTHO-OPUEHTHPOBAHHBIX (a3 JAHHBIX — B TOM, YTO OHA M3HAYAIBHO
BHYTPEHHE HE3aBUCUMA OT TIPOTPAMMHBIX B3aUMOJEHCTBIIT U TIPE/ICTABJIEHIIS TAHHBIX
Ha YPOBHE MPUIOKEHSL. BbLIO PEATPHHSTO HEMATIO MOMBITOK JJIST OObEIMHEHUST Pe-
JIIIIMOHHOM ¥ 06BEKTHO-OPUEHTUPOBAHHOM TEXHOJOTUI WM 3aMEICHUS OJHON Ha
IPYTYIO, HO MPOTIACTh MEXKIY HUMHU OCTAETCsI CETOMHS OJIHUM U3 HETPEJOKHBIX (haK-
TOB. IMEHHO 2Ty 33/1a4y — 06ECTIeYTh CBSI3h MESK/LY PEISIIUNOHHBIMI TAHHBIMH ¥ Java-
o6bektamu — permaet Hibernate mpu momotiu cBoero mojixo/1a K peaausaiim 00 beKTHO-
pessuontoro orobpaskenus (Object/Relational Mapping, ORM). Hibernate pemaer
JaHHYIO 33/1a4y OYEHb IPArMATUYHBIM, SICHBIM U PEAJTHCTUYHBIM CITOCOOOM.

Kaxk nokassiBator Kpucruan Baysp (Christian Bauer) u Ipsun Kunr (Gavin King)
B 9TOIl KHUTE, 9P heKTUBHOE UCIoab30BaHKe TexHoorun ORM B 11060M GusHeC-0Kpy-
JKEHWU, KPOME TIPOCTeiiiero, Tpebyer moHnMaHust 0cOGEHHOCTEH paboThl MEXaHU3MA,
OCYIIECTBIISIONIETO TOCPEAHIYECTBO MEK/LY PEISTIMOHHBIMU JAHHBIMU U 0OBEKTAMHU.
To ectb pa3pabOTUNK OJKEH TOHUMATH TPEOOBAHKS K CBOEMY MTPUIOKEHIIO U K JIaH-
HBIM, BJAJEeTh SA3bIKOM SQL, 3HATH CTPYKTYPBI PEIAIIMOHHBIX XPAHUJIUII, a TAKKe
MMETh TIPE/ICTABICHIE O BOBMOXKHBIX CIIOCOOAX ONTUMU3AIINH, [TPEJOCTABIISIEMbIX Pe-
JIMOHHBIMU TexHosorusiMu. Hibernate we TONBKO MPefOCTABISET TOJHOCTHIO pa-
Gouee perieHne, HEMOCPEACTBEHHO YIOBIECTBOPSIONIEe dTUM TPeOOBAHMSIM, HO ¥ THO-
KyI0 U HacTpauBaeMyto apxuTektypy. Pazpaborunku Hibernate nsmauaibHo ciesmamm
(bpeiiMBOPK MOYJIBHBIM, PACHIUPSIEMBIM U JIETKO HACTPAMBAEMBIM ITOJ] HYK/IbI TIOJTh-
30BaTesisl. B pesysbraTe uepes HECKOJIBKO JIET MOCJIe BBIXO/IA MEePBOil Bepcuu (peiim-
Bopk Hibernate 6p1cTpO cTas — 1 3ac/ysKeHHO — OJHOI U3 Beaymux peajusanuii ORM-
TEXHOJIOTHI /75T pa3paboTINKOB KOPIOPATUBHBIX MTPUIOKCHHIA.

B a710i1 KHUTeE TIpeacTaBIeH moapodHbIil 0630p (peiimopka Hibernate. Onuchisa-
ercs, Kak UCTIOJb30BAThH IO BO3MOKHOCTH OTOOPAYKEHSI TUTIOB M CPEACTBA MOJICTHPO-
BaHUs ACCOIMAIIUI 1 HACJIEIOBAHNST; KakK 9((PEKTHBHO U3BJIEKATH OOBEKThI, HCIIOIb3YsT
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131k 3arpocoB Hibernate; kak #acrpanBath Hibernate st paboThl B yIIpaBJsieMoOM
U HEYTIPABJISIEMOM OKPY;KEHUSX; KaK MCII0JIb30BaTh €0 MHCTpyMeHTapuii. Kpome Toro,
Ha [POTSAKEHUN BCE KHUTU aBTOPbLI HPUOTKPbIBaiOT 11podsiembl ORM u 11poekTHbie
pertienus, jermue B ocHoBy Hibernate. 910 maet unrtarento rirybokoe moHnManue s¢h-
(exruBHOTO MCnob3oBanuss ORM kak KopropaTuBHOM TexHojoruu. /lanHas KHU-
ra gBJSIETCSl TOAPOOHBIM PyKoBOACTBOM 10 Hibernate m 00bEKTHO-PEIATTHOHHOMY
0TOOPAKEHUIO B KOPIOPATUBHBIX BHIYUCICHUSX.

Jlunoa lemuwens (Linda DeMichiel)
Beuymuii apxurexrop, Enterprise Javabeans
Sun Microsystems

Hos6pp 2012



BBeaAeHUNe

10 Harra TpeThs Kuura o Hibernate, mpoexTte ¢ OTKPBITBIM HCXOIHBIM KOIOM, KOTOPOMY
noutn 15 mer. Cormacto HemaBeMy omnpocy, Hibernate okasazicst B ynciie msamu caMbix
TOTYJISTPHBIX HHCTPYMEHTOB, KOTOPBIMH Java-pa3paboTdnKH MOTB3YIOTCS KAsKIABIH TEHD.
ITO TOBOPUT O TOM, 4TO Gasbl JaHHBIX SQL ABJIAIOTCS MPEATIOUTUTENBHOM TEXHOIOTHEH
JUIST HAJIEKHOTO XPAHEHUST W YIIPABJIEHUS TaHHBIMU, OCOOEHHO B 00JaCTH Pa3paboTKH
KOPIIOPATUBHBIX ITPIJIOXKEHUT Ha Java. Takike aTO SBJISETCS TOKA3aTeTbCTBOM KauecTBa
TOCTYTIHBIX CHEeINMUKANNN ¥ MHCTPYMEHTOB, YIIPOIIAIONINX 3aITyCK TIPOEKTOB, OIEHKY
U CHIKEHIIE PUCKOB TIPH CO3JIAHNU KPYITHBIX U CIOKHBIX TIPUITOKEHITH.

Ceiiuac gocrynubl nsatas Bepeust Hibernate 1 Bropas Bepcus crerudukanum Java
Persistence API (JPA), kotopyio peanusyer Hibernate. Sapo Hibernate wiu To, uto
ceifuac HasbIBaeTCs 00 BEKTHO-PeIsIiinoHHBIM oToOpaskerneM (Object/Relational Map-
ping, ORM), yske mosiroe BpeMs ABJIIETCSI Pa3BUTOHN TEXHOJIOTHEH, M HA TTPOTSKEHUN
MHOTHUX JIET OBLIO CAETAHO MHOKECTBO MEJKUX YIyUIIeHUH. [[pyTHe cBsI3aHHbIe TPOEK-
ThI, Takne kak Hibernate Search, Hibernate Bean Validation u nenasuee o6beKTHO-Ce-
tounoe orobpaxkenue (Object/Grid Mapping, OGM), npuBHOCSAT HOBbIE MHHOBAIIMOH-
HbIe PeleH st, KoTopbie mpespaniaior Hibernate B mosHOIEHHBIT HAOOP HHCTPYMEHTOB
IS PETIeHusT IMUPOKOTO CIIEKTPA 3a/1a4 YIPABJICHUS TAHHBIMU.

Korma mMbi pabotasu Ha/l IPEAbIIYIAM H3aanneM atoit kaurn, ¢ Hibernate mpomc-
XO/IUJTH BRKHBIE U3MEHEHUS: B CUJIY CBOETO OPTAaHIYHOTO PA3BUTHS, BIMSHUS CO CTO-
POHBI coobirecTBa pazpaboTankos cBoGoaHoro IO u moBceHeBHBIX TpeboBaHmil Java-
paspaborurkos Hibernate mpuriocs ctath 6osree hopMaTbHBIM U PEaT30BaTh TIEPBYIO
Bepcuio criernukaruu JPA (Java Persistence API). Iloatomy mipemsiyiniee nsnanve
TIOJTYYUITOCH TPOMOBJIKHM, TaK KaK MHOTHE TIPUMEPbI MbI OBLITH BLIHY/KIECHDI I€MOHCTPH-
POBaTh C MCIIOJIB30BAHNEM CTAPOTO U HOBOTO, CTAH/IaPTU3UPOBAHHOTO, TIOIXO/I0B.

B HacTogmuit MOMEHT 9TOT PAcXOsKIeHUE TPAKTHYECKH FICYE3I0, 1 MBI MOJKEM B TIE€P-
BYIO o4Yepenb OMUPAThCs HA CTAHAAPTU3NPOBAHHBIN TPUKJIATHON MPOTPAMMHBIIN TH-
tepdeiic (APT) u apxurextypy Java Persistence. Takike B 9TOM U3JaHUU MbI 0OCYIUM
MHOJKECTBO BhIaonmxcst ocobernocteit Hibernate. Xotst 06beM KHUTH YMEHBITHIICS,
M0 CPAaBHEHMIO C TPEIBIAYITUM U3/aHUeM, MbI UCTIOIb30BATN 3TO MECTO JIJIT MHOTO-
YUCTIEHHBIX HOBBIX MTPUMEPOB. MBI Takske paccMOTpuM, Kak JPA BrimchBaeTcs B 06IIyio
kaprtuny Java EE u kak Baire npuiosxkeHue MokeT nHTerpuposarbh Bean Validation,
EJB, CDIu JSE

[TycTp aTO HOBOE M3AHVE CTAHET ITYyTEBOAMTETEM JIJII BAIIero mepBoro mpoekTa Hi-
bernate. MbI HajieeMcst, 4TO OHO 3aMEHUT TIPEALIAYIIEE U3/IaHIE B KAUECTBE HACTOIBHO-
To cripaBoyHOTO MaTepuana o Hibernate.
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O6 aTon KHUre

ITa KHUTA SBJSIETCST U PYKOBOJCTBOM, U ciipaBouHukoM 1o Hibernate u Java Per-
sistence. Ecau Bbl HoBuuok B Hibernate, pexomenayem 4yuraTh, HaunHast ¢ IJIaBbl 1,
u onpobosaTh Bee mpuMepsl ¢ «Hello World» B riase 2. Ecain BBI HCTTONIB30BAN CTa-
pyio Bepcuio Hibernate, npounTaiite 6erJio Jise mepsbie IJaBbl, 4TOObI IOJIYYUTD 0011ee
TPeJICTaBIeHIe, U MEPEXONTe K cepeante raasnl 3. Tam, T/e HeoOXOIMMO, MBI CO00-
UM, €CJTM KOHKPETHBII Pa3iet WU TeMa SIBJISIIOTCS TOTOJTHUTENbHBIMU UJIH CIIPABOY-
HBIMU, KOTOPBIE MOKHO ITPOMYCTHUTb TIPU NT€PBOM UTEHH.

CTpyKTYpa KHUM

ITa KHUTA COCTOUT U3 MSATH OOJIBIINX YacTel.

Buacru I «<Haunnaem paborats ¢ ORM» MbI 06Cy UM OCHOBBL 00bEKTHO-PEJIAIOH-
HOTO oToOpaskens. [IpotizeMcst o MPaKTHYECKOMY PYKOBOJCTBY, YTOOBI TOMOUYD BaM
coszath repBbiil mpoekT ¢ Hibernate. PaccMoTpuM mpoeKTHPOBaHUe Java-TmpIIoKeH Uit
C TOUKH 3PEHUS CO3AHUST MOJIEJICH TIPEIMETHO 06JIACTH U TTO3HAKOMUMCSI C BAPHAHTa-
MU OITPE/IEIEHNSI METaIaHHBIX JIJIST 00bEKTHO-PEJISIIIUOHHOTO 0TOOPasKEHMSI.

B uacrtu II «Crpaterun oTobpakeHus» paccKasblBaeTcs 0 Klaccax Java U UX CBOii-
CTBax, a Takke 06 UX oToOpakeHuu B Tab/uibl U cTosI01bl SQL. MbI paccMOTPUM Bee
OCHOBHBbIE U [TPOJBUHYTHIE CII0coObI oToOpakenus B Hibernate u Java Persistence. TTo-
KaykeM, Kak paboTaTh ¢ HACTE0BAHUEM, KOJUIEKIIUSME U CIOKHBIMU aCCOTUATIUSAME
KJIaccoB. B 3akioueHne 00CyINM MHTETPAIIUIO ¢ CYIIECTBYIONMMU cXeMaMi (a3 JaH-
HBIX, 4 TAK;KEe OCOOEHHO 3aITyTaHHbIE CTPATErNH OTOOPAKEHUSI.

Yactp 11T «TpansakimoHHast 06paboTKa JaHHBIX» TIOCBSIIEHA 3arPy3Ke W COXpaHe-
HUIO IaHHBIX ¢ ToMolibio Hibernate u Java Persistence. Mbl 1ipeicTaBUM IPOrpaMMHbIe
unTepdeicol, crocoObl CO3aHIA TPAH3AKIMOHHBIX IIPUIOKEHUHI U TO, Kak 9 (eKTUB-
Hee 3arpy:kath JaHHble 13 6asbl JaHHbix B Hibernate.

B yactu IV «Cosnanue 3arrpocoB» Mbl IIO3HAKOMUMCS C MEXaHMKOM M3BJIeYEHUS
JAHHBIX U JIETATbHO PACCMOTPUM $SI3bIK 3AIIPOCOB U TIPUKJIATHON TTPOTPAMMHBIN UHTEP-
detic (API). He Bce riaBbl 1aHHOTO pasesa HAMUCAHBI KAK PYKOBOJICTBO; MBI PACCUH-
TBIBAEM, YTO BBI Oy/IeTe YacTO 3arsblBaTh B 9Ty YaCTh KHUTH BO BPeMs paspabOTKu
MIPUJIOKEHIIT JIJIsT TOUCKA PEIIEHUH TPOOJIEM ¢ KOHKPETHBIMU 3aIIPOCAMHU.

Buactu V «Pa3paboTka IpUIoKeHUT» Mbl 0OCYAUM IIPOEKTUPOBAHIE U PA3PadOTKy
MHOTOYPOBHEBBIX MTPUJIOKeHMI 6a3 faHHbx Ha Java. O6cyanm Hanboiee pacipocTpa-
HeHHbIe A0JIOHBI TPOEKTUPOBAHUS, UCTIOJb3yeMbie BMecte ¢ Hibernate, takue kax
«O06bexT pocryma k ganabiMy» (Data Access Object, DAQO). Bor yBujgnTe, Kak MOKHO
JIETKO TPOTECTUPOBATh MPUJIOKEHHUe, ucnosbyoniee Hibernate, u mosHakomMurtech
C JIPYyTUME PACIIPOCTPAHEHHBIMU [TPUEMAMHE, UCTIOJIb3YEMBIMU TIPU PabOTe ¢ UHCTPY-
MeHTaMU 00bEeKTHO-PEIAIUOHHOIO 0TOOPAKEHUSI B BEO-IPUIIOKEHUSAX WU KJIUEHT-
CepPBEPHBIX MIPUJIOKEHUSIX B I[ETIOM.
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Komy aapecoBaHa 3Ta KHWra?

Yurarean TaHHOW KHUTH JOJIKHBI OBITH 3HAKOMBI ¢ OCHOBAMH OOBEKTHO-OPHEHTHPO-
BAHHOTO TIPOrPAMMUPOBAHISI U UIMETH TPAKTUYECKIE HABBIKU €T0 TpUMeHeHust. YToObI
TOHSITH TTPUMEPbI TPUTOKEHIH, BBl IOJIKHBI OBITH 3HAKOMBI C SI3BIKOM TTPOTPAMMEPO-
BaHMs Java U yHuMuIupoBaHHbiM s3bikoM Mozeuposatust (Unified Modeling Lan-
guage, UML).

B niepByIo ouepeab KHUTa aipecoBaHa Java-porpaMMucTam, paboTanum ¢ 6azaMu
nanubix SQL. MbI okazkeM, Kak MOBBICUTH TPOAYKTUBHOCTE ipH pabote ¢ ORM. Ecain
BBl — Pa3paboTUnK 6a3 JAHHBIX, ITA KHUTa MOKET OTYACTH TIOCTYKUTh BAM BBEICHUEM
B 00BEKTHO-OPUEHTHPOBAHHYO Pa3pabOTKy MTPOTPAMMHOTO 0GECTICUEHNST.

Ecom Bo1 asmunmnctparop 6a3 ganubix (DBA), Bac HaBepHSAKa 3aMHTEPECYET BIUSHIE
ORM ma mpousBOAUTENBHOCTD, a Takke cmocodsr HacTpoitkn CYDB/T SQL u yposHs
XpaHeHUs JAHHBIX JJIS TOCTHKEHUS JKelaeMoil TPOU3BOUTEIbHOCTH. JloCTyT K JaH-
HBIM SIBJIIETCS Y3KIM MECTOM JII060TO Java-mpuiiosKeHus, MoaTOMY TPoGIeMam TTPow3-
BOJIUTETHHOCTH B JAHHOW KHUTE y/IEeI€TCS TIOBbIIIeHHOe BHManue. MHorne DBA, 1o
MOHSITHBIM TPUYMHAM, UCTTBITHIBAIOT TPEBOTY, HE BEPsI B BBICOKYIO TIPOU3BOANTETBHOCTD
ABTOMATUYECKHU CTeHEPUPOBAHHOTO Kozia SQL; MBI mocTapaeMcs pa3BesTh 9TH CTPaXH,
a TaKKe YyKa3aTb CJIydau, KOTIa B IIPUJIOKEHWSIX He CJeLyeT MCII0Jb30BaTh ABTOMATH-
YECKOro JIOCTYTa K TaHHbIM. Bbl IouyBcTBYETe cebst cBoOOAHEE, KOT/Ia TIOMETE, UTO MbI
He curtaeM ORM Jrydminm perieHneM JJist KaxkI0H TpoOIeMBL.

CornaweHuss o6 opopmaeH NpPOrpaMMHOro KOAQ

Jra KHMra W300MJIyeT IpPUMEPAMU, BKIIOUAIOIUMU BCEBO3MOKHbBIE apTedaKThl
Hibernate-npuosxenwuii: Java-kon, daiiibr kondurypanuu Hibernate u XM L-aiinbr
¢ MeTaJaHHbIMU 0TOOpaskeHn . VIcXOAHbINA KO/ B JIMCTHHIAX UJIK TEKCTE BblAeNeH MOHOWM -
PUHHbBIM WPHGTOM, KaK 3TOT, UTOOBI OTAETUTH €T0 OT OCTATBHOTO TekeTa. KpoMe Toro, nMeHa
Java-meroz10B, mapaMeTpbl KOMIIOHEHTOB, CBOWCTBA OOBEKTOB, a Takxke XM L-s1eMeHTbI
U UX aTpUOYThI B TEKCTE IIPEICTABJIEHBI C UCIIOIb30BAHUEM MOHOWAPUHHOTO WpUTA.
Jluctumrn Ha Java, XML u HTML mMoryT 65Th 00beMHbIMI. Bo MHOTHX CTyYasix wc-
XOIHBII Koz (LOCTYIIHBIA OHJIalH ) ObLI epedopMaTHPOBaH; Mbl J0OABUJIM Pa3AeInTe-
JI CTPOK U TIepe/ie/Iaid OTCTYIIbI, YTOOBI YMECTUTh UX 110 IMUPUHE KHUKHBIX CTPAHUIL
B peakux ciydasx, KOTa 9TOro 0Ka3ajoch HeJOCTaTOYHO, B IUCTUHIM ObLIN 100aBJie-
HbI CUMBOJIBI TIPO/IOJIKEHMST CTPOKY (= ). Takyke 13 MHOTHX JIUCTUHTOB, OITUCHIBAEMBIX
B TeKCTe, MbI yOpasiu KomMeHTapuu. HeKoTopble IMCTHHTH COMTPOBOKAAIOT AaHHOTAIHH,
BBIJIEJISTIONTNE BA)KHbBIE TOHATHS. B IPYTUX CIydasx NCIOTb3YIOTCS TPOHYMEPOBAHHbBIE
MapKepBbl, OTChITAIOTINE K TTOSICHEHNSIM B TEKCTE, CJEAYIONAM 32 TUCTUHTAM.

3arpy3Ka UCXOAHOMo KOAa

Hibernate — 3T0 POEKT ¢ OTKPHITHIM HUCXOAHBIM KOJOM, PACIIPOCTPAHSIEMbBIM HA YCJIO-
Busix jnneHsun Lesser GNU Public Lisence. MHcTpykuuu 1o sarpyske mopyJeit Hi-
bernate B Bujie MCXOAHBIX MM JBOMYHBIX KOAOB JOCTYIIHbI Ha caiiTe mpoekra: http://


http://hibernate.org/

aBTOpax % 23

hibernate.org/. MlcxomubIil Koz BceX MPUMEPOB B IAaHHOW KHUTe J0CTyleH Ha http://
jpwh.org. Koz npuMepoB MOXKHO TaKsKe 3aTrpy3uUTh € caiiTa usjaresbcrsa https://www.
manning.com/books/java-persistence-with-hibernate-second-edition.

ABTOp OHAAVH

ITpuobperas kuury «Java Persistence AP u Hibernate», BbI nostyuaere GecriiaTHbI
JOCTYII Ha 4acTHbI BeO-popyM usnaTenbctsa Manning Publications, re Bbl cMoskeTe
OCTaBJIATH OT3BIBBI O KHUTE, 33/IaBaTh TEXHIMUECKUE BOMPOCH W TIOJYYaTh MTOMOIIb OT
ABTOPOB U JIPYTUX TI0JAb30BaTesell. YToObI TTOMYUUTh JOCTYI K (hOPYMY U 3apErucTpu-
poBaThCsT Ha HEM, OTKPOWTE B 6paysepe crpanuly https://www.manning.com/books/
java-persistence-with-hibernate-second-edition. Ha a1oii crpanuie «Author Online»
(ABTOp B ceTH) OIIUCBIBAETCS, KaK [101acTh Ha JOpyM 10CJIe PErUCTpaliiy, KaKkrie BU/IbI
MTOMOIIH JIOCTYITHBI ¥ ITPaBUJIa MoBeieHus Ha (hopyme.

WsnarenbcTBo Manning 006s3yeTcst MpelocTaBUTh CBOUM YMTATENISIM MECTO BCTpe-
YU, TJIe MOKET COCTOSITBCST COEPIKATENbHBIN JMATOT MEKIY OTAETbHBIMUA YMTATEIIMU
U MEXKIY YuTaTessiMu U aBTOpoM. HO €O CTOPOHBI aBTOPa OTCYTCTBYIOT KaKue-Ir0O0
06s13aTeNbCTBA YIAETATh (HOPYMY KAKOE-TO OMPEIeTeHHOE BHUMAHUE — €r0 TPHUCYT-
crBue Ha GopyMe 0cTaeTcst JOOPOBOJIBHBIM (UM HEOILTAYnBaeMbIM ). MBI ipejiiaraeM 3a-
JlaBaTh aBTOPY CTUMYJIUPYIOIIHE BOMPOCHL, YUTOOBI €ro HHTepec He yraca!

DopyM 1 apxXUBBI MPEABIAYIINX IUCKYCCUI OYAYT OCTAaBATHCS AOCTYITHBIMHE, MOKa
KHUTA TIPOJIOJIKACT U3/IaBATHCS.

06 aBsTOpax

Kpucran Baysp (Christian Bauer) — uien kosuiexTrsa paspaborunkos Hibernate; o
paboTaeT MHCTPYKTOPOM 1 KOHCYJIETAHTOM.

Ioeun Kunr (Gavin King) — ocnosarens npoexta Hibernate u 4ien nepsoHagaibHo-
TO cOCTaBa AKCIEPTHON rpynibl o Java Persistence (JSR 220). On Takke yuyacTBOBA
B pabore no craggaprusanun CDI (JSR 299). B nacrosuiee spems IbBun paspabarsi-
BaeT HOBBIIT 361K TporpaMmupoBarus Ceylon.

Iapu Tperopu (Gary Gregory) stBiisteTcst TIaBHBIM HH;KeHEpoM B Rocket Software,
r7ie paboTaet Hajl cepBepaMu TIPUJIOKEHUHN 1 MHTETPAIUeil ¢ yCTapEBITNMU CHCTEMAMHU.
Ermte on coaBrop kuur m3gareabctBa Manning: «JUnit in Action» u «Spring Batch in
Action», a TakKe uJeH KOMUTETOB IO PyKoBoACTBY mpoektoM (Project Management
Commitee) B pasimunbix mpoekrax B Apache Software Foundation: Commons, Http-
Components, Logging Services u Xalan.
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06 nsobparkeHnu
Ha 0bAOYKKe

Mimoctpaius Ha obsoxke kHurn «Java Persistence API u Hibernate, Bropoe usma-
Hue» B3siTa U3 cOopHMKa KocTIoMOB OcMaHCKoil mMepun, usganuoro 1 susapst 1802 r.
Busbsamom Muiepom (William Miller) B Old Bond Street, Jlongon. TutyibHblii ucT
c60pHIKA YTEPsTH, TOITOMY MBI HE CMOTJIH TOYHO OTIPEIETUTD ATy €r0 BhIxoaa. B co-
MepKaHUM KHUTH M300PaKEHUsT OMUCAHBI HA aHTJIMICKOM 1 (hPaHI[y3CKOM S3bIKAX,
U TTO]] KKIOH MILTIOCTPATIell TIPUBOSATCS MMEHA IBYX XYA0KHUKOB, KOTOPbIE TPYIH-
Jvich Has Hell. He coMHeBaeMcst, 9To BCe OHHU, HECOMHEHHO, ObIITH OBl YINBIEHDI, Y3HAB,
YTO UX TBOPYECTBO YKPACUT OBJIOKKY KHUTH TI0 TPOTPAMMUPOBAHUIO... 200 JIeT cIrycTsi.

Pucynkn u3 c6opanka KocTiomoB OCMaHCKO# UMIIEPUH, TaK e KaK U APYTHe WJl-
JIOCTPATMH, TOSIBJAIONINECST HA HAIUX 00J0KKAX, BO3POKIAIOT HOTATCTBO U PasHO-
o6pasuie TpauIii B 01K ABYXCOTAETHEH qaBHOCTH. OHU HATOMUHAIOT O YYBCTBAX
YEAUHEHHOCTH U YAATEHHOCTH 3TOTO TIEPUOJIA — 1 JIIOOOTO APYTOTO HCTOPUYECKOTO TIe-
pHOzIa, KPOME HAIIleTO TMIIEPKUHETHIECKOTO HacTosmero. MaHepsl 01eBaThCsl CHIIBHO
MU3MEHWJIVCH C TEX 0P, a CBOeoOpaszre KakIoro PETHOHA, TAKOE SIPKOE B TO BPeMsI, IaB-
1o no6ekso. Ceituac GbIBaET TPYAHO PAs3INIUTh OOGUTATETEH PA3HBIX KOHTHHEHTOB.
BosMoskHO, €cii CMOTPETh Ha 9TO OMTUMUCTHYHO, MbI 0OOMEHSIIIN KYJBTYPHOE W BH-
3yasbHoe pazHoobpasue Ha 6osee pasHO0OPA3HYIO YACTHYIO JKU3HD WIIH Hojiee pasHo-
06pa3HyIo MHTEJIEKTYATBHYIO U TEXHIIECKYIO KU3Hb.

Mpbr B Manning BBICOKO TIEHUM M300pETaTeIbHOCTD, MHUIIMATHBY U, KOHEYHO, pa-
TOCTh OT KOMIBIOTEPHOTO GU3HECa ¢ KHUKHBIMU OOJIOKKAMHU, OCHOBAHHBIMU Ha Pa3-
HOOOPA3NK JKU3HYM B PA3HBIX PETHOHAX JIBAa BEKa Ha3ajl, KOTOPOE OKUBAET Oraroiapst
KapTUHKAM U3 3TOW KOJITTEKITHH.



Yactb

HAHYNHAEM
PABOTATb C ORM

B wactu I Mbl 00BSICHIM, TOYEMY J0JTOBPEMEHHOE XpaHeHNEe OOBEKTOB SBJISIETCS Ta-
KOW CJIO)KHON TEMOU, M PacCKa’KeM O HEKOTOPBIX MPAKTHYECKUX pelieHusx. B riase
1 ommchIBaeTCS HECOOTBETCTBUE OOBEKTHON ¥ PEJIAMOHHON MapagiurM U IPUBOAUTCS
HECKOJIBKO CTPATErHH JIJIST TIPEOJIOJIEHUST 9TOTO HECOOTBETCTBUS — B MEPBYIO OYEPE/h
o0bekTHO-pesIorHoe otobpakenne (ORM). B mraBe 2 Mbl 110 miaram pasbepem
¢ Bamu yueOHbrit ipumep ¢ Hibernate u Java Persistence — nporpammy «Hello World».
[Tocse Takoit HAYATBHOI MOATOTOBKH B IJIaBe 3 BBl y3HAETE, KaK TPOEKTUPOBATD W Pa3-
pabarbiBaTh CJIOKHBIE MIPEAMETHBIE MOJEIN Ha Java M KaKue BUbI METaJIaHHbIX OTO-
OpakeHUst TOCTYITHBL.

ITocite mpoUTEHUsT 9TON YaCTU KHUTH BBI TI0¥iMeTe, it yero tpebyercst ORM u kak
Hibernate u Java Persistence paGorator Ha TpakTHKe. Bbl cosmaanuTe cBOil TepBbIii
HeOOJIBIION TIPOEKT U TIOATOTOBUTECH K PEHIEHH0 GoJiee CJIOKHBIX 3ajiad. Bbl Takke
y3HaeTe, Kak MPeICTaB/IsATh PealbHble OM3HEC-CYITHOCTH B BUJIE TPEAMETHBIX MOJIETIEH
Ha Java, 1 BeiOepere Hanboiee IPeAnoYTUTENbHBIH (hopMaT A/ paboThI ¢ METaIaHHBI-
M ORM.



[NaBa

OcHosbl
obbeKTHO-peAsIUMOHHOIro
oTObparkeHus

B aTow rnase:

O wuncnonb3oBaHue 6a3 AaHHbIX SQL B Java-npunoxeHusx;
QO HecooTBeTCTBME OOBEKTHOW U PENALIMOHHOW Napaanrv;
O 3HakomcTBO ¢ ORM, JPA 1 Hibernate.

Ita kHUTa pacckassiBaeT 0 Hibernate, moatoMy Bce cBoe BHUMAHUE MBI COCPEIOTOUNM
Ha Hibernate — oHoit us peamusanuii crenndukaiuu Java Persistence API. MsI pac-
CMOTPHMM OCHOBHBIE U IIPOJABUHYTHIE OCOOEHHOCTH M OIMIIEM HECKOJBKO CIIOCOOOB
CO3/IaHMs Java-TIpUJIoKeHNi ¢ ncnosb3oBanueM Java Persistence. Yacto atn pekoMmeH-
marn GyIyT OTHOCUTHCS He ToTbKO K Hibernate. Mnoraa aTo OyayT HAIITY WIEH O HAau-
Jyumux cnocobax paboThl ¢ XpaHUMBIME JIJAHHBIMHU, TPOMJITFOCTPUPOBAHHbBIE B KOHTEK-
cre Hibernate.

Bo Bcex porpaMMHBIX IPOEKTAX, Hajl KOTOPBIMU MbI paboTaJIH, MOAXO0/ K yIIpaBJie-
HUIO XPAaHUMBIMU JIAHHBIMU SIBJISITICSI KJIIOUEBBIM TTPOEKTHBIM PellicHUEeM. YUUThIBAS,
YTO JIOJITOBPEMEHHOE XPaHEHNE TAHHBIX He SIBJISIETCST HEOOBIYHBIM TpeOOBaHEM K Java-
MPUJIOKEHUSIM, MOJKHO TIPETIONOKITh, YTO BEIOOD MEKIY CXOKMMHU U TIPOBEPEHHBIME
PeIIeHISIMI JTOBOJILHO MPOCcT. Bosbmute, K ipumepy, ppeiiMBOpKH BeO-TIPUITOKEHUI
(JavaServer Faces, Struts win GWT), 6ubanoTekr KOMIIOHEHTOB T10JIb30BATEIBCKOTO
unrepdeiica (Swing wnn SWT) nmn nporeccopsl mabaonos (JSP win Thymeleaf).
Kaskmoe u3 perenuit nMeeT CBOM IOCTONHCTBA U HEOCTATKU, HO ¥ HUX O/IHA 00IaCTh
puMeHenHust n o6t moaxoz. K coxkameHuo, ¢ TEXHOTOTHSIMHU T0ATOBPEMEHHOTO XPa-
HEHVsI TAHHBIX JleJla 00CTOSAT WHAYE, TIe CXOKUE TIPOOIEMBI YacTO PENTAIOTCS COBEP-
IIEHHO Pa3HBIMK CITOCOOAMIL.

JlonroBpeMeHHOE XpaHeH e BCeT/ia OBLITO TEMOH TOpsTYero 00CysKAeHUs B Java-coo6-
TecTBe. SIBIsIeTCS I XpaHeHe TAaHHBIX TPOOJIEMOT, yike pereHHot ¢ moMotsio SQL
U XPaHUMBIX TIPOTIEYP, TIH JKe OHA SBJISETCS OoJiee MUPOKOiT 3a/1adett, peraTh KOTo-
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pYIo HYKHO, UCTIOJIB3YS CTeUaJbHbIe KOMITOHEHTHBIE MOJIe/IA Java, Takne Kak EJB?
CreryeT v BpYYHYIO KOJUPOBATH faske cambie mpuMuTuBHbie CRUD-onepanmm (cos-
JlaHue, YTeHNe, U3MEHEeHUe, YaJleHIe) WX OHU JOJGKHBI ObITh aBTOMATH3MPOBAHBI?
Kak o6ecrieunTh MepeHoCUMOCTb, eciit B Kakaoii CY B/ ucnosb3yercs: cBOIl [raiexT
SQL? Craenyer st MOJHOCTHIO OTKa3aThesT OT SQL 11 MPUHATD WHbIE TEXHOTOTUN (a3
JIAHHBIX, TAKIE KaK CUCTEMBI YIIPaBJICHIS 00bEKTHBIMY GasaMul JaHHBIX Wi NoSQL?
ITOT CIIOP MOKET HUKOT/[a He YTUXHYTh, HO PEIICHIE MO/l HA3BaHUEM 006CKMHO-Peisi-
yuonnoe omobdpaxcenue (ORM) yike TTOMyIHIIO ITHPOKOE TIPU3HAHNE BO MHOTOM OJ1aro-
napst uaHoBanuam Hibernate — peaymmszaimn ORM ¢ OTKPBITBIM UCXOAHBIM KOJIOM.

Ipeskae yem HauaTh paGorars ¢ Hibernate, cienyer moHSATh KOPEHHYIO MPOOGIEMY
JIOJITOBpeMeHHOro xpanenus: oobextoB 1 ORM. B 106l rnaBe o0bscHseTCS, 3a4eM
HY’KHBI TaKiie HHCTPyMeHThI, kak Hibernate, u Takue crerudukarmm, Kak Java Persis-
tence API (JPA).

CriepBa MBI OIIPENIETMM, YTO MOIPA3yMeBAETCs TO/] YIIPABIEHUEM XPAaHUMBIMU JIaH-
HBIMHM B KOHTEKCTEe 00bEKTHO-OPHEHTUPOBAHHBIX TPUJIOKEHUHN, U 00CYIMM B3aUMO-
cBsa3b SQL, JDBC u Java — TeXHOTOTHI U CTAaHAAPTOB, Jexamux B ocaose Hibernate.
3aTeM 00CYAUM TaK HA3bIBAEMOE HECOOMBEMCMEUe 006eKMHOl U PEAAUUOHHOU NaAPa-
Ouzm 1 6a30BY0 MPOOIEMY, BOSHUKAIOIIYIO B 00BEKTHO-OPUEHTHPOBAHHON paspaboT-
Ke TIPOrPaMMHOTO 0GeCTIeUeHHUsT ¢ MCIOJIb30BaHneM 0a3 fanHbix SQL. I1u mpobireMbr
SICHO YKa3bIBAIOT, YTO HAM HYKHBI MHCTPYMEHTBI U MIa0JIOHBI, YMEHBIIAIINE BPEMSI
paspaboTKU KO/Ia, CBSI3AHHOTO C JI0OJITOBPEMEHHBIM XPpaHEHUEM JIAaHHBIX, B HAIITMX [TPU-
JIOSKEHUSIX.

Jlyummii cioco6 usydenust Hibernate He 06s13aTe IbHO I0JIKEH OBITB TOCTIEA0BATEb-
HBIM. MBI TOHUMaEM, YTO BaM, BO3MOKHO, 3axouetcs motpobosatsh Hibernate cpasy xe.
Eciv BbI HaMepeHbI TOCTYTIUTh UMEHHO TaK, TIePeXOIuTe K CIepyolleil riaBe u pas-
BepHuTe nipoekT npumepa «Hello World». Mer coBeTyeM Bam 1mocjie 3TOTO BEPHYTHCSI
K JIAHHOU TJIaBe, YTOOBI OBJIAZETh BCeMU OA30BBIMU TOHATHIMU, HEOOXOAUMBIMHU JIJIsI
OCBOEHUST OCTATIBHOTO MaTepuala.

1.1. YTo Takoe AoAroBpemeHHOe XpaHeHwue?

[Toutn Bce MPUIIOKEHUS UCIIOIB3YIOT JaHHbIE, XPAHANIMECS T0JTOBPeMeHHO (persis-
tent data). /losroBpeMeHHOE XpaHEHUE SABJISACTCS OJHUM U3 (PYHIAMEHTATbHBIX MOHS-
THii B paspaborke npusnoxennii. Ecam 6b1 nHGOpMAIMOHHAs CHCTEMa He COXPaHsIa
JAHHBIX BO BPEMst OTKJIIOUEHUS, OT Hee ObIIIo ObI MaJo TONKY. /[on208pemeniioe xpaneriue
o6sexmos (object persistence) o3HayaeT, 4To OT/EAbHBIE OGBEKTHI MOTYT CYIECTBOBATh
JI0JIbIIIE, YeM TIPOIIeCC MPUJIOKEHUS; OHU MOTYT MTOMEIIATbCd B XPAaHUJIUIIE TAHHBIX
M BOCCTAHABJIMBATBCA BIOCIEACTBUU. KoTzia Mbl TOBOPUM O JIOJITOBPEMEHHOM Xpate-
HUU B Java, Mbl OGBIYHO UMEEM B BU/LY OTOOPaKEHUE U COXPAHEHUE OTAETbHBIX 00bEeK-
ToB B 6aze nanubix SQL. Mbl HAUHEM ¢ KPaTKOTO 0630pa TEXHOJOTUY 1 €€ TPUMEHEHVST
B Java. BoopykeHHbIE STUMHU 3HAHUSIMU, MBI POIOJIKAM OOCYKIEHUE TEXHOJIOTHH
JIOJITOBPEMEHHOTO XPAHEHUSI U €€ Pean3allii B 00beKTHO-OPUEHTUPOBAHHBIX TIPHIIO-
SKEHUSX.
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1.1.1. PensiumoHHble 6a3bl AaHHbIX

Bo3MOsKHO, BbI, KakK 1 GOJIBITHHCTBO pazpaboTYNKOB IPOrPAMMHOI0 00eCIIeueH sl, pa-
6orasu ¢ SQL u pesIMOHHBIMU Ga3aMU JaHHbBIX; MHOTHE U3 HAC CTaJIKUBAIOTCS C 10~
JNOOHBIMK CHCTEMaMU eskefHeBHO. CHCTeMbl YIIPaBJIeHM PEJISIIMOHHBIMU GazaMu JJaH-
HBIX UMEIOT TIPUKJIAIHON TIporpaMMHbIil mHTepdelic, ocHoBaHHBIN Ha SQL, moaTomy
MbI HasbIBaeM COBPEMEHHbIE IPOLYKThI, OTHOCSIIIECS K PEISIIMOHHBIM OaszaM JaHHbBIX,
cucmemamu ynpasienus 6asamu oamnvix SQL (CYBT), uiu, roBopst 0 KOHKPETHOI CH-
creme, 6asamu dannvix SQL.

PessiiinonHble TEXHOJIOTMH XOPOIIO U3BECTHBI, U OJIUH ATOT (GaKT SIBJISETCS 10CTa-
TOYHBIM aPTYMEHTOM B X I10JIb3Y JJIsl MHOIMX opraHusaiuii. Ho yroMstHyTh uiib 06
HTOM O3HaAyYasio Obl BBIPA3UTh MeHbIIee MouTeHue, yeM cienyer. Cuia pejsiuOHHbIX
6a3 JaHHBIX — B HEBEPOSITHO MOKOM 1 YCTOMYHMBOM IOAXO0/IE K YIIPABICHHIO TaHHBIMU.
Birarogaps TiaTeibHO MCCIEJOBAHHBIM TEOPETUYECKIM 0O0CHOBAHUSIM PEJISAIIIOHHOM
MOJIEJIH, TIOMUMO JPYTUX KeJAeMbIX KauecTB, PeIsIUOHHbIE 0a3bl JaHHBIX CIIOCOOHDI
obecIieunBaTh 1 3allUILATh I€JIOCTHOCTh XPAaHUMBIX JaHHBIX. BaM, BO3MOKHO, H3BECT-
Ha pa6ora D. Koxna (E. F Codd), Beiiieaiiast ueTbipe AecsTHIETHS Ha3all, — BBEICHUE
B pessirontyto Mogenb «A Relational Model of Data for Large Shared Data Banks»
(Codd, 1970). Bousee nosaxeii paboToi, KOTOPYIO MOKHO MOPEKOMEHA0BATH IS [IPO-
urenus, mocsstueHHol SQL, siBaistercst pya K. deiita (C. J. Date) «SQL and Relational
Theory»! (Date, 2009).

Pessimonbie CY B/ MOTYT MCIIOJIB30BaThCS HE TOJIBKO ¢ Java, Tak e Kak 1 0asbl
nauablX SQL MOTYT MCIIOJIB30BATHCS HE TOJHKO KOHKPETHBIM TPUJIOKEHUEM. IJTOT
BayKHBIN IIPUHIIAI HOCUT HasBaHue nesasucumocmu dannvix (data independence). py-
TUME CJIOBAaMM, MbI ObI XOTEJU KaK MOXKHO sipue HOAYEPKHYTh 9TOT GaKT: daniwvie cy-
wecmeyiom 0oviue, uem 11060e npuiodxcene. PelsiinoHHbIe TEXHOJIOTMH IaI0T BO3MOJK-
HOCTb COBMECTHOTO MCIOJIb30BAHUS JIAHHBIX PA3HBIMU TIPUJIOKEHUSIMUA WJIA PA3HBIMU
YacTSAMM OJHOI 001Iell crcTeMbl (HApUMeD, IPUIOKEHNEM BBOJA JAHHBIX ¥ IIPHLIIO-
JKEeHHEM OTYeTOB). PeJIsIMOHHbIE TEXHOJIOMMH SIBJSIOTCS OOLIMM 3HAMEHATeJeM JIJIst
Pa3JINYHBIX CUCTEM U TEXHOJIOTHYECKUX Tiardopm. B pesysbrare pensiioHHas MO-
J1eJIb OOBIYHO CTAHOBUTCS OOIIMM OCHOBAHUEM JIJISI [TPEACTABIEHNUST OM3HEC-CyIHOCTEN
B Macirrabax MpeAnpusThs.

ITpeskiie yeM NepexoauTh K HOAPOOHOMY OGCY/KIEHUIO MPAKTHYECKUX CTOPOH 6a3
naHubiX SQL, ciresyer OTMETUTh BasKHbBII MOMEHT: CHCTeMa yIIpaBJeHnst OasaMu JaH-
HBIX, KOTOPAsl TIO3UITMOHUPYETCS] Ha PhIHKE KaK PEJISIIMOHHAST, HO KOTOpAas TPe/l0CTaB-
sgeT ToibKo nHTepdetic SQL, He ABIsIeTCS B AEMCTBUTEIbHOCTH PEJISIIIMOHHON W BO
MHOTOM JIaske OJIM3KO He COOTBETCTBYET M3HaualbHOI uiee. EcrecTBeHHO, 9TO puBe-
Jo K nyranuie. IIpodeccuonanbibie paspaboTunkn SQL KPUTUKYIOT PEISIHMOHHYIO
MOJIeJIb 32 OTpaHWuYeHusT B si3bike SQL, a 9KCIepThl B yIPaBJIEHUN PEJISITUOHHBIMU
JTaHHBIMKM KPUTHKYIOT cTaHaapT SQL kak ciaboe BOILIOIIEHKE PEISIIIMOHHON MOAEIN
U uaeanoB. PaspaboTyrKy IPUIOKEHUI HAXOAATCS Te-TO MOCEPEHe, pelias TPy I-

U Jleiim K. /loe. SQL u pensittmonnast reopusi. Kak rpamorho nrcats ko Ha SQL. ISBN: 978-5-

93286-173-8. CumBoa-ILmoc, 2010. — IIpum. peo.
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HYIO 3aj1auy TI0 BBIYCKY 4ero-To paborocnocobHoro. Jlanee B KHUTE MBI OyzeM IO/
YepKMBATh BaKHbIE M 3HAYMMbIE CTOPOHBI 3TON MPOOJIEMBI, HO B I1€JIOM MBI COCPELOTO-
YUMCST Ha PENIEHUH TIPAKTHYECKUX 3a71a4. Eciii Bam Xouercst y3Hath GoJIbIe, Mbl O4eHb
pexomengayem «Practical Issues in Database Management: A Reference for the Think-
ing Practicioner» (Pascal, 2000) Ma6uana [Tackass (Fabian Pascal) u «Introduction to
Database Systems» (Date, 2003) Kpucrodepa [eiita (Chris Date). B aTux kHurax Bbl
O3HAKOMMTECH € TEOPUEH, MOHATUAMU 1 ueasaMu (PEeJSIMOHHBIX) CUCTEM yTpaBJe-
Hus OasaMu aHHbBIX. TTOC/IeHSSA KHUTA SIBJISICTCS TPEKPACHBIM CITPABOYHUKOM (OUY€Hb
06BEMHBIM) IO BCEM BOIPOCAM, KacaIOMMUMCst a3 JAHHBIX U YIIPABICHUST JAHHBIMU.

1.1.2. Pasoupaemcsa ¢ SQL

s apdexrusHoro ucrosnbzoBanus Hibernate wHeoO6xoaumo rryboKoe MOHMMaHWE
pensimonHoN Moziesin 1 SQL. Bbl 10/KHBI TTOHUMATH PEJIIITMOHHYIO MOJIeJIb U TaKne
TEMBI, Kak HOPMAJIMU3ATHST JITIsT 06€CTIeYeH s TIETIOCTHOCTH TAHHBIX, a TAKIKe MCITOIb30-
BaTh 3HaHue SQL I ONTUMU3AIIK TPOU3BOAUTEIBHOCTH IpuIokerus ¢ Hibernate.
Hibernate aBromatusupyer peliieHHe MHOKECTBA MOBTOPSIONIUXCS 3ajlad, HO Balle
3HaHWE TEXHOJOTUH I0JITOBPEMEHHOTO XPAHEHUS JOJKHO PACIIPOCTPAHATHCS AAJIBIIIE
Hibernate, eciu X0THTE BOCIIOJIB30BATHCST BCEMU MTPEUMYIIECTBAMU COBPEMEHHBIX (a3
nanubix SQL. O3HAKOMBTECH CO CIIICKOM JIMTEPATyPhl B KOHIE KHUTH st OoJiee Iry-
GOKOTO TOTPYIKEHSI B TEMY.

Bosmoskno, BbI ncniosbzoBain SQL B TeueHre MHOTHUX JIET M 3HAKOMbBI C OCHOBHBIMU
onepaysMiu U UHCTPYKIusAMU. TeM He MeHee, ONMPasich Ha COOCTBEHHBIN OIBIT, MbI
MOJKEM YTBEPKIATh, 4TO Ko/ SQL MHOT/A TPYHO 3aIOMHUTH, a HEKOTOPbIE TEPMUHbI
UMEIOT Pa3Hoe 3HAUCHUE.

Pacecmorpum HekoTopsie Tepmubbl SQL, ncronbayembie B kaure. A3bik SQL mmmpo-
KO MCIIOJIb3YeTCs Kak s3vik onucanus dannvix (Data Definition Language, DDL) npu
cosdanuu (create), usmenenuu (alter) mmm yoarenuu (drop) Takux apredakToB, Kak
tabauipl u orpanndenus B karajore CYB/I. [Ipu namuunu rorosoii cxemvr SQL uc-
HOJIB3YETCST KaK 36l ynpasienus dannvimu (Data Manipulation Language, DML) nist
ecmaeku (insertion), usmenenus (update) u ydarenus (delete) stux panuwix. JIjst us-
BJIEYEHNSI IAHHBIX UCIIOJIB3YIOTCS 3aITPOCH € 02panuyenusimu (restrictions), npoexyusi-
mu (projections) u dexapmosvimu npouseedenusmu (Cartesian products). st jydiiero
npezicTaBIeHus ¢ moMonbio SQL nanmbie MOKHO coedunsmy (join), azpezuposams (ag-
gregate) u epynnuposams (group) 1o HeobxoaUMOCTH. MOKHO HakKe IIOMEIIaTh OHU
uHCTpYKImK SQL BHYTPb IPYTUX — 3Ta TEXHUKA HOCUT HA3BAHUE BAONMCEHHBIX 3ANPOCOB
(subselects). Korma Mensitorcst GusHec-TpeOOBaHUS, TIPUXOAUTCS MEHSTH cXeMy Gasbl
JAQHHBIX [IPU oMol HHCTPYKuii DDL yike moce Toro, Kak ObLIM COXPAHEHbI JaH-
HbI€e; 9TO Ha3bIBAETCS dgomoyueti cxemvt (schema evolution).

Tewm, k10 aBHO HcoIb3yeT SQL 1 skemaet y3HaTh 601bIIe 06 OMTHUMU3AIUK U O TOM,
KaK BBINOJHAIOTCH MHCTPYKIUU SQL, MOXHO MOPEKOMEH/I0BATH OTJIMYHYIO KHUTY
«SQL Tuning» (Tow, 2003) Taua Toy (Dan Tow). Kuura «SQL Antipatterns: Avoiding
the Pitfalls of Database Programming» (Karwin, 2010) siBjisteTcst XOPOIITUM Pecypcom
JUTSL M3ydeHUsT TPAKTUIecKoro nmpumenenus SQL Ha mpumepax HEKOPPEKTHOTO WC-
nosib3oBanusg SQL.
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Hecmotpst Ha To uTo Gasa maHubix SQL sBisiercst oaHol u3 wacteit ORM, apyras
€e 4acTh COCTOUT U3 JIAHHBIX Java-IpUJIoKeHs], KOTOPbIe HEOOXOIMMO XPAHUTh U 13-
BJICKATh 13 Ga3bl JAHHBIX.

1.1.3. Ucnonb3oBaHue SQL B Java

ITpu padore ¢ 6azoii nanHbix SQL B Java-npuioxkeHun uHcTpy K SQL nepegarorcst
B 6asy JaHHBIX Yepes MpUKIaaHOI nHTepdeiic Java Database Connectivity (JDBC).
Hesasucumo ot toro, kak Hanucan koj SQL — BpyuHYyI0, BKJIIOUEH B Java-Koj WJu
CO3JIaH Java-KOJIOM <«Ha JIETY», JIJIs IPUBSI3KM apryMEHTOB K TIapaMeTpaM 3arpoca,
BBITIOJTHEHUS 3a1IPOCaA, UTEPAIMH 110 pe3yJibTaTaM 3alpoca, U3BJICUeHNS 3HAYEHUIT U3
pesyJbTUpYyomiell BBIOOPKY U T. 1. OyzaeT ucnojbsosad JDBC API. Bee 910 — Husko-
YPOBHEBbIE 3a/Ia4l JOCTYIIA K JaHHBIM; KaK pa3pabOTYMKK MIPUIOKEHII Mbl GOJIbIIIE
3aMHTEPECOBaHbl B PEIIEHUN IPEAMETHOI 3a1auu, TpeOyoneil J0CTyna K JaHHbBIM.
YTo Obl MBI JIEHCTBUTEIBHO XOTEJN MUCATh — TAK 9TO KOJ, COXPaHAIOIINI 1 BO3Bpa-
AT HK3EMILIAPBI KJIACCOB, KOTOPbIi n36aBUI Obl HAC OT 9TOH HU3KOYPOBHEBOII
PYTHHBI.

W3-3a TOro, UTO 3a/1aUM JOCTYIA K JaHHBIM OObIYHO TaKue HyAHbIE, Mbl CIIPAIINBA-
eM — JeHCTBUTENILHO JIM PEJISIIIMOHHAS MOJeb JaHHbIX U (0cob6eHHo) SQL aBasioTCs
[PABUJIbHBIM PEIIEHUEeM ISl I0JTOBPEMEHHOIO XPAHEHUST JaHHBIX B 00bEeKTHO-OPHEH-
TUPOBAHHBIX MPUJIOKEHUSIX? MBI OTBeUaeM Ha 9TOT BONPOC ojfiHO3HAYHO — ma!l Ectb
MHOTO [IPUYKH, TTodeMy 6asbl JaHHbiX SQL goMuHupytoT B uHaycTpuu 10, — pensiu-
OHHBIE CUCTEMbI YIIPaBJIeHUs Oa3aMy JAHHbIX ABJSAIOTCS €IUHCTBEHHOU MCIBITAHHOIT
YHUBEPCAILHOI TEXHOJIOTHEl, U OHU [IOYTH BCeraa mpebyiomcs B Java-TIipoeKTax.

O6paruTe BHUMaHIIE, 4TO MbI HE YTBEPsKAaeM, OyITO PeJISIUOHHAsT TEXHOIOIHS 6Ce2-
Oa sisyistercst aydimmM pererneM. CylecTByer MHOKECTBO TPeOOBaHUIT K YIIPaBJIEHUIO
JTAHHBIMU, BBIHYKIATONTUX UCIIOJIb30BaTh MHBIE 1TO1X0/1bI. Harmpumep, pactpe/ieieHHbIe
cucTeMbl B MaciTabax MHTepHera (MOMCKOBbIE CUCTEMBbI, CETH PACIIPOCTPAHEHHUST KOH-
TEeHTa, IMPUHIOBBIE ceTH 0OMeHa nHbopMalieil, 00MeH MIHOBEHHBIMU COOOIIEH UMM )
CTAJIKUBAIOTCS ¢ UCKJIIOUYUTETbHO GOJIBIIMM KOJUYECTBOM TpaH3aKIuil. B GosbimH-
CTBe M3 HUX He TpeGyeTcs, 4yToOBI 10C/ie U3MEHEHMsI JaHHBIX BCE IPOLECCHl BUIE/IH
OJIHO U TO 7K€ OGHOBJIEHHOE COCTOsTHIE (CUJIbHAS TPAH3AKIIMOHHAS COIVIACOBAHHOCTB ).
[Tosb3oBaTeIAIM MOKET OBITh J0CTATOYHO CJabON COTIaCOBAHHOCTH, KOIJa TI0C/Ie 13-
MEHEHHMS] MOKeT BO3HUKHYTb OKHO HECOTJIACOBAHHOCTH, TIPEXKJE YEM BCE IMPOIECCHI
noJryyaT 0OHOBJIEHHbIE JaHHble. MHOTHE Hay4Hble IIPUIIOKEHUsT paboTaloT ¢ OTPOMHbI-
M, HO CIIeIMaIM3MPOBAHHBIMU HabopaMu JaHHBIX. [10100HbIE CHCTEMBI € UX YHUKAIb-
HBIME [TpobJIeMaMu TPEOYIOT TaKKX JKe YHUKAJbHBIX 1, KaK [IPABUJIO, HeCTaHAaPTHBIX
pelienuii IpobaeMbl XpaHeHUs JaHHBIX. YHUBEPCAIbHbIE HHCTPYMEHThI YIIPABJIECHMS
JMaHHBIMM, TaKKe Kak 0asbl gaHHbIx SQL (1moaaepKuBarolie TpaH3aKIi, KOTOPbIE CO-
orsercTByIOT TpeboBansam ACID'), JDBC u Hibernate, 3xech urpator BropocrereH-
HYIO POJTb.

U https://ru.wikipedia.org/wiki/ACID/. — IIpum. peo.
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PengunoHHble cucTeMbl B MacLuTabax UHTepHeTa

YT006bl MOHATb, MOYEMY PENSLMOHHbIE CUCTEMBI U CBSA3AHHbIE C HUMW rapaHTUN LLeNoCT-
HOCTW NJI0OX0 MacLUTabupyOTCsl, Mbl pEKOMEHAYEM Npexae No3HaKOMUTLCS C TEOPEMOI
CAP, cornacHo KOTopoUi pacnpenenieHHas cuctemMa He MOXeT ObITb COrlacoBaHHOM, 0~
CTYIHOV N YCTOMN4YMBOV K OTKa3aM pa3esi0B OAHOBPEMEHHO'.

Cuctema MOXET rapaHTMpoBaTb akTyaslbHOCTb AaHHbIX HA BCE y3/1ax 0QHOBPEMEHHO
1 HaZexHyio 06paboTky BCex 3anpocoB YTeHUs 1 3anmcu. Ho korga 4acTb CcucTeMbl
MOXET 0Ka3aTbCsl HefOCTYMHOM 13-3a NPobseM C y3/1I0M, CEeTbIo UM JaTa-LUeHTPOM,
cnenyet 0TkasaTbCsl OT CUSIbHOWM COrNacoBaHHOCTY (IHeapudyemocTu) nnm 100%-Hom
LOCTYNHOCTW. Ha npakTuke 9T0 03HA4aeT, 4To Heobxoauma cTpaTterus, kotopas 6bl OT-
cnexuBasna oTka3bl pa3faesioB 1 40 onpeaesieHHOro ypoBHS BOCCTaHaBnvBana mbo co-
rnacoBaHHOCTb, MO0 JOCTYNHOCTb (Hanpumep, caenasB 4acTb CUCTEMbl HEOOCTYMNHOM
L1 CUHXPOHU3aUMKM B GOHOBOM pexunme). O6blHHO HEOOXOAMMOCTb B CUSIbHON corna-
COBAHHOCTM 3aBUCUT OT JaHHbIX, MONb30BATENS UM OnepaLmn.

Mpumepamun nerko macwtTabupyemblx pensumoHHbix CYBZ, moryt cnyxutb VoltDB
(https://www.voltdb.com/) n NuoDB (https://www.nuodb.com/). Kpome TOro, B Becbma
MHTepecHol ctatbe «F1 — The-Fault-TolerantDistributedRDBMSSupportingGoogleAd’s
Business» (Shute, 2012) Bbl y3HaeTe, kak Google macLuTabupyeT CBOKO CaMyto IMaBHYO
6a3y AaHHbIX 4151 pekiamMHoro 6uaHeca 1 novYemy oHa siBnsieTcs pensumoHHon/SQL.

B a10it KHIre MBI OygeM paccMaTpuBaTh MPOOGJIEMbl XPaHEHUs JaHHBIX M MX CO-
BMECTHOTO HCITOJB30BaHUS B KOHTEKCTE 00bEKTHO-OPHEHTHPOBAHHBIX MPHJIOKEHHIA,
OCHOBAaHHBIX Ha Modeau npedmemnoi oonacmu (domain model). Bmecto paborsl He-
MTOCPEJICTBEHHO CO CTPOKAMU M KOJIOHKAMHU B 9K3eMILIsipax java.sql.ResultSet Ous-
HEC-JIOTWKA TIPUJIOKEHUST B3AUMOJIEUCTBYET ¢ 0O0hEKTHO-OPUEHTUPOBAHHON MOJIEbBIO
PeAMETHOI 00TacTi KOHKPETHOTO npuioskeHust. Ecin B cxeme 6asbl fanHbix SQL fjist
OHJTallH-ayKIMOHa uMetoTcs Tabyuibl ITEM (s1oT) u BID (npeasioskeHue 1eHbl), B Java-
NPUJIOKEHUH MOTYT OBITh OTIpe/iesieHbl Kacchl Item u Bid. BMecto Toro uTo6b YnTaTh
¥ 3aMMCBhIBATh 3HAYCHNST KOHKPETHBIX CTPOK M KOJIOHOK € ITOMONIBIO Kjacca ResultSet,
MIPUJIOJKEHME 3arPYysKaeT U COXPaHseT IK3eMIISIPBI KiaccoB Item u Bid.

To ecTh B TIpoIriecce BBITOJHEHUS TTPUJIOKEHIE B3aUMOIEHCTBYET € HK3EMILISIPaMU
JAHHBIX KjaccoB. Kakmpiii ak3emIuissp Bid ccpumaercss Ha sk3eMIiuisip Item aykimoHa,
a KaK/Iblil AK3eMILISIp Item MOJKeT MMeTh MHOKECTBO CCBIJIOK Ha 9K3eMIIISIpbl Bid. bus-
HeC-JIOTHKA BBITIOJIHIETCS He Ha CTOPOHE 0a3bl JaHHBIX (B BUJIE XPAHUMOU MTPOIIEAYPHI );
OHa peaJin30BaHa Ha Java W BBITTOJHSIETCS HA YPOBHE TPUJIOKEHUs. DTO MO3BOJISIET €i
HCTIOJTh30BaTh Takwe caokHble MexannaMbl OOTI, kKak HacjemoBaHUs U MTOJUMOP(HU3M.
K nprmMepy, MbI MOTJIH OBl HCITOJIB30BAThH TAKIE U3BECTHbIE TAOJIOHBI TPOECKTHPOBAHUS,
kak «Crpaterusi» (Strategy), «ITocpentuk» (Mediator) u «Kommonosiuk» (Compos-
ite), onmcaHue KOTOPHIX MOsKHO HaiiTil B «Design Patterns: Elementsof Reusable Object-
Oriented Softwares» [ Gamma, 1995 %, onuparoriuecs: Ha o TuMOPGHBIE BBI30OBBI METOIOB.

U https://ru.wikipedia.org/wiki/Teopema_CAP. — HpuM.pe&
2 Jamma 3. llpuembl 0GBEKTHO-OPUEHTHPOBAHHOTO IipoekTupoBanus. ISBN: 978-5-496-00389-6.
ITurep, 2013. — Ipum. peo.
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Ho ectb HIoaHC: He Bee Java-TIPUIOKEH ST CTPOEKTHPOBAHBI TOAOOHBIM 06pa3oMm, 1a
1 He BCET/Ia 9TO OTMpaBiaHo. [IpocThie MPUIOKEH ST TIPEKPACHO 000IAyTCsT 6e3 mpes-
MeTHOI Moziesin. Vicmonbayiite JDBC ResultSet, ecmt 510 Bee, 4TO BaM HYKHO. BBI3bI-
BaiiTe XpaHMMBbIE TIPOIEYPbI U YATAMTE BO3BPAIlaeMbie MU HAOOPbI JaHHBIX. MHOTHM
MPUJIOKEHUSIM TPeOYETCsT BBITIOJIHATD MTPOTIELYPBI, MOAU(DHUIUPYIOLIHe OobInne 00b-
eMbI JIaHHBIX. BBl MOKeTe peajn30BaTh OTYEThI, CIIOJIB3YsT 0OBIUHBIE 3aTpockl SQL,
U BBIJIaBaTh pe3yabrar mpsamo Ha akpad. SQL u JDBC API otimdnHo moaxoasT 1St pa-
GOTBI ¢ IaHHBIMU B TabIaHOM peicTaBieHnn, a JDBC RowSet cHibHO yIIpoIaer ore-
parun CRUD. PaGora ¢ TakiM IpeiCcTaBIeHUEM XPAHUMBIX TaHHBIX I0BOJIBHO MTPOCTa
U TIOHSTHA.

Ho B caryuae, Kor/ia MpUIoKeHe NMEET HETPUBHATBHYIO OM3HEC-TOTUKY, HCTTOTB30-
BaHME MOJICJIU TIPEIMETHON 00JIACTH MOMOJKET CUJIBHO YJIYUIIHUTh TIOBTOPHOE UCIIOJb-
30BaHUE KOJIa 1 TIPOCTOTY COTTPOBOSKICHUS.

Ha mpoTskeHnn TecsITUAeTHI paspaboTINKN TOBOPSIT O HECOOMBEMCMEUU NAPAOULM.
ITO HECOOTBETCTBIE OOBSICHSIET, TIOUEMY MHOTHE KOPIIOPATUBHBIE TIPOEKTHI TPATSIT TaK
MHOTO YCUJIMH Ha TTPOOIeMBI, KacaloTiecs Xpanenst wuhopMannu. Ilapaduzmot, 0 Ko-
TOPBIX UJIET PeUD, — 9TO OOBEKTHOE U PESIATIMOHHOE MOJIETMPOBAHIE, & Ha TIPAKTHKE —
OOII n SQL.

OcosHaB 910, BbI HAUHETE BUETD TPOOJIEMbI — HEKOTOPBIE XOPOIIIO U3yUYEeHHbIE, 2 He-
KOTOpBIE He 0Y€Hb, — KOTOPbIE MPUTOKEHIE TOIKHO PENTaTh, 00BEANHIT 002 MTOIXO0MIA:
00 BEKTHO-OPHEHTHPOBAHHOE MOJIETNPOBAHIE TIPEAMETHOM OOJACTH 1 PENATIMOHHOE
MOJIETUPOBAHNE XPaHUMBIX JIaHHBIX. J[aBaiiTe B3TJIsTHEM TTOOJIMIKE Ha 3TO TaK HasbIBac-
MO€ HECOOTBETCTBHE MAPAUTM.

1.2. HecooTBeTCTBME NapaAvrm

HecoorserctBre 06beKTHOT U PEISTIMOHHON TTAPAJINTM MOKHO PAa3/IeIUTh Ha HECKOJIb-
KO YacTeii, Kak[ylo U3 KOTOPBIX MbI pACCMOTPUM OT/ie/ibHO. HauneMm ¢ mpumepa, KOTo-
plii He umeet mpobembl. [To Mepe TOro kak Mbl Gy/IeM ero pasBUBaTh, BbI YBUANTE, KaK
HAUHET MPOSBJISATHCA HECOOTBETCTBHUE.

[Tpeamonoxum, BaM He0OXOAMMO pa3paboTaTh PUIOKEHNE JJIsT SJIEKTPOHHO KOM-
Mepiuu. [Ipuinokennio HyskeH KJacce, PeACTaBIASIONH NHHOPMAIIIO O M0JIb30BaTe-
Jie CUCTEMBI, U ellle OJIMH KJIacc, TPEACTaBALIONINN MH(HOPMAINIO O TIIATEKHBIX PEKBU-
3UTaxX MM0JIb30BaTe I, Kak ToKazaHo Ha puc. 1.1.

User . BillingDetails

Puc. 1.1 < [lpoctas UML-gnarpamma
cywHocTen User n Billing Details

Kax Bumno Ha auarpamme, y mosb3oBatesst (Kiaace User) MoskeT OBITH HECKOJIBKO
TJIATEKHBIX PeKBU3UTOB (KJyacc BillingDetails). Ber moskeTe ocytiecTBadTh HaBU-
TaInIo 1O CBA3U MEXIY KJIaccaMi B 060WMX HATIPABJICHUSIX; 9TO 03HAYAET, YTO MOXKHO
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BBITIOJIHATD UTEPATUU 110 KOJUICKIIUAM WJIN BBI3bIBATH METO/IbI [JISI TIOJTYYCHUA <Py~
roiy CTOPOHBI OTHOIIEHW . K]IaCCbI, BbIPaKarolne 3TO OTHOIIECHUE, MOTYT 6bITb O4Y€Hb
TIPOCTBIMU:

public class User {

String username;
String address;
Set billingDetails;

// MeTogmpl gocTyna (u4TeHus/3anucu), GU3HEC-MeTObl U T. A.

}
public class BillingDetails {

String account;
String bankname;
User user;

// MeTompl mocTyna (u4TeHus/3anucu), 6GU3HEC-MeTOdbl U T. A.

}

OTMeTnM, 9YTO HAC UHTEPECYIOT TOJBKO COCTOSTHUS CYIIHOCTEH, TOATOMY MBI OITyC-
THJIU PEATU3AIUI0 METO/IOB J0CTYTIA U OM3HEC-METO/I0B, TaKnX Kak getUsername() vuim
billAuction().

B nannoM corydae He cocTaBuT TpyAa npugaymarb cxemy SQL:

create table USERS (
USERNAME varchar(15) not null primary key,
ADDRESS varchar(255) not null

);

create table BILLINGDETAILS (
ACCOUNT varchar(15) not null primary key,
BANKNAME varchar(255) not null,
USERNAME varchar(15) not null,
foreign key (USERNAME) references USERS

)s

Cronber; USERNAME B Tabsuite BILLINGDETAILS, SBJISIONUIACS BHENIHUM KJIIOYOM,
MIPE/ICTABJISIET OTHOIIEHNE MEXKIY ABYMS CYIITHOCTSIMU. B Takoil mpocToii peiMeTHON
MOZIEJIU TPYHO PA3JIMYUTh HECOOTBETCTBIE OOBEKTHOM U PEISIIIMOHHOMN [IAParM; Mbl
Jilerko cmozkeM Harmcath JDBC-kox 17151 BCTaBKM, M3BMEHEHUS U yajneHns nadopma-
1M O TI0JTH30BATENSIX U TIJIATEKHBIX PEKBU3UTAX.

Tenepn paccMoTpuM Gosiee peanncTudHbIi pumep. HecooTBercTBrEe MapagnurM mpo-
SIBITCS [1OCJIE TOTO, KaK B IPUJIOKEH K Oy1eT GOJIbIIe CYIHOCTEH ¥ MX OTHOIIEHUI.

1.2.1. NMpobnema petanusauum

Haubouee odyeBHHasA HpO6JIeMa TeKyH.[efI peasm3aliii B TOM, 4TO a/IpeC IPEACTaBJICH
IIPOCTBIM 3HAYE€HUEM THUIIA Str‘ing. B GosbmimHcTBE cucTeM H€O6XOZII/IMO Ppa3/ieJIibHO
XPpaHUTDb yJaUIly, TOPO/, HITAaT, CTPaHy 1 IIOYTOBBIN UHJIEKC. KOHe‘{HO, BCE 9TU CBOMCTBA
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MOJKHO 100aBUTH IIPSIMO B KJtace User, HO, TIOCKOJIbKY BeJTNKa BEPOSITHOCTD, YTO U JIPY-
TUe KJTacChl CUCTEMBI OYIYT UCIOIb30BaTh HHPOPMAIINIO 06 agpecax, UMeeT CMBICJI CO3-
narb kiaace Address. Ha puc. 1.2 nokasana oOHOBJIEHHAS MOJIEJIb:

Address User - BillingDetails

Puc. 1.2 « Y nonb3osatens (User) ecTb agpec (Address)

Caenyer s cosmarh Tabsmiry ADDRESS? He o6sizaTesibro; 00bdHO HBOPMAIUs 00
azipece xpaHutcs B tabsuiie USERS, HO B oT/esibHBIX cToabiax. Takoe pemenue GoJee
IPOU3BOIUTEHHO, TaK KaK He TPEOYET BIOIHITh COeIMHEHMST TabJIuIl, YUTOObI MOJTY-
YUTH MOJIB30BATENSI U aipec OAHUM 3apocoM. CaMbIM 3JIETAHTHBIM PelieHreM ObLIO
ObI co3[[aHNe HOBOTO THIA JAaHHBIX SQL., MPeICTaBISIONIET0 ajipec, U J0OaBIeHUE O/
HOTO cTOJIOIA 9TOTO ThIA B TabiuIry USERS BMECTO HECKOIBKUX OTEJbHBIX KOJIOHOK.

Teneps mMeeTcst BBIOOP MEXKIY J00aBJIEHUEM HECKOJBKUX CTOJOIOB WM OJTHO-
ro (HoBoro tuma Aanubix SQL). D10, 04eBUIHO, SABISETCS TIPOOIEMOIT demanusavuu
(problem of granularity). B mmpokom cMbIc/ie feTaausanust OTHOCUTCS K pasMepam
THUIIOB, C KOTOPBIMH BbI paboTaeTe.

Bepuemcs k Harremy mpumepy. /lobGaBjieHre HOBOTO THIIA JAHHBIX B KATAJIOT Oa3bl
JAHHbBIX [IJIsI XPAHEHUST 9K3eMILISIPOB Java-kiaacca Address B 0[fHOM CTOJIOIE BBITJISIUT
JIYYIIINM pelIeHneM:

create table USERS (
USERNAME varchar(15) not null primary key,
ADDRESS address not null

)s

Hogerit Tum (ksace) Address B Java n ADDRESS, HOBBIH THT faHHBIX SQL, TOIKHB!
obectieunTh B3aumoelcTere. Ho BbI 0OGHAPYKUTE MHOKECTBO MPOOJIEM, €CIIM TIPO-
BEpUTE MOAAEPKKY TUIIOB, onpeaensieMbix mosb3oBaresiem (User-defined Data Types,
UDT), B COBpeMEHHBIX CHCTEMAaX yIpaBIeHIs OazaMu faHHbIX SQL.

IMopnepskka UDT — 2T0 0HO M3 TaK Ha3bIBAEMBIX 006EKMHO-DEAAUUOHHDIX DAC-
wupenuti TpaguinonHoro SQL. ITOT TepMUH COMBAET € TOJIKY, TAK KaK O3HAYACT, YTO
CYDB/I mveer (msm 10/KHA TOAEPKUBATD) CIOKHYIO CHCTEMY THUIIOB — TO, YTO BBI
MIPUHUMAETE 3a aHHOCTb, €CIU KTO-TO MPOJAAET BaM CHUCTEMY, CIIOCOOHYIO YIIPABJISAThH
JAHHBIMU B pesrsinnonHoM cTtuse. K coxanennto, moanepskka UDT sBastercs mamoro-
HATHOH ocobertocThio MEOrHX CY B/ SQL 1, onpesieieHHO, He SIBISIETCSI TIEPEHOCH-
MOH MEXKIY pasJuuHbIME TpoAyKTamu. Bosee Toro, cranaapt SQL ciabo mopiepKiBa-
€T THUTIBI, OTIPE/IeITEMbIE TI0JIb30BATEIEM.

ITO OrpaHUYEHNE HE SBJSETCS HEJJOCTATKOM PESTIIMOHHON Mo/iesn fanubix. [Ipo-
BaJI B CTaHAAPTU3AIMU TaKOW BaKHOW (DYHKIIMOHATBHOCTH BBI MOKETE PacCMaTpH-
BaTh KaK IMTOCJIEACTBYE BOWH MEKIY MPOU3BOAUTEISIMU 00BEKTHO-PEISIIHOHHBIX 6a3
nauubix B cepeanne 90-x. CerogHst GOMBITMHCTBO WHKEHEPOB UCKPEHHE CUUTAET, YTO
SQL-cucTeMbl 061a/IAT0T OTPAHUYEHHOM CHCTEMOT THTIOB. Jlaske TIPU HATHYUH CTOK-



7

HecooTtseTcTB/ie Napaarm < 35

Hoii cuctembl UDT B Barreit CY B/l Bam HaBepHsIKa IPHUETCS O0bSBIISATH HOBBIE THITHI
B Java, a 3areM my6anposath ux B SQL. [TOMBITKY TTOWCKA JIyUIel aTbTepHATHBBI B Cpe-
ne Java, kak, Harpumep, SQLJ, k coxkanennio, He yBeHuamuch ycrnexom. CYB/I penko
HO/JIEPKUBAIOT PAa3BEPThIBAHIE U BBITIOJHEHUE Java-KJIacCOB HEMIOCPEJACTBEHHO B Gase
JIAHHBIX, HO JIasKe eCJIH TaKasl MOJIEP/KKaA JIOCTYITHA, OHA 00BIUHO OTpaHYeHa Ha30BOI
(byHKITMOHATTBHOCTBIO U CJIOKHA JIJIST TOBCETHEBHOTO TPUMEHEHUS.

ITo 3T0it 1 MHOTHM APYTUM TipuunHaM ucnob3zoBanre UDT niu tumios Java B 6aszax
nanHbix SQL elrie He cTao OOIIENPUHSATON IPAKTUKOI B OTPACIIN; MAJIOBEPOSITHO, YTO
BbI CTOJIKHETECH CO CTapoil cxemoii, B KoTopoii mupoko npumensiiorcss UDT. Ciueno-
BaTEJIbHO, BBl HE CMOJKETE, U He OyjieTe, XPaHUTh 9K3eMILISIPhl HOBOTO Kjiacca Address
B OJTHOM CTOJIOIIE, UMEIOTIIEM TOT JK€ THII JAHHBIX, 4TO U B Java.

BoJiee mpakTHYHOE pelieHre 3TOH MPOoOIEMbL: CO3/IaTh HECKOJIBKO CTOJIOIOB MPEI0-
MpeJIeIEHHBIX TUTIOB (JIOTUYECKOTO, YUCIOBOTO, CTPOKOBOTO), BCTPOEHHBIX TTPOU3BO-
muresiem. Corstacto emy, Tabsuiy USERS MOKHO ONPEAETUTD CIEAYIONUM 00PasoM:

create table USERS (
USERNAME varchar(15) not null primary key,
ADDRESS_STREET varchar(255) not null,
ADDRESS_ZIPCODE varchar(5) not null,
ADDRESS_CITY varchar(255) not null

)s

Kraccesr mpeameTHO MO/iesn B Java MMeEIOT Pas3iMyHyIO CTENEHb JIeTATN3aIUN: OT
6oJiee KPYITHBIX KJIACCOB CYIIHOCTE, Kak User, 10 GoJiee JeTaju3MpOBAaHHbIX KJIACCOB,
kak Address, n mpocTtoro SwissZipCode, pacimpstroniero AbstractNumericZipCode (B 3a-
BUCHMOCTH OT TpeOyeMoro ypoBHs abeTpakiuu). B 6ase ganubix SQL, HanpoTus, 10-
CTYTTHBI JIUTIIb JIBA YPOBHS JI€TAIU3AINN: PEJISIIIMOHHBIE TUITHI, CO3/ITaHHBIE BAMHU, KaK,
HarpuMmep, USERS u BILLINGDETAILS, u BcTpoeHHbIe, Takue Kak VARCHAR, BIGINT nuiu TIME-
STAMP.

DBoabmuHacTBO MEXaHN3MOB XpaHEeHUs He 3aMeJaeT 3TOT0 HECOOTBETCTBUS U B UTOTE
HaBs3bIBaeT MeHee ruOkoe npejcrasierne SQL-cucreM 06bEKTHO-OPUEHTHPOBAHHBIM
cucTeMaM, fie1ast uxX 6oJiee MI0CKUMMA.

OkasbIBaeTcs, 4To MpobJieMy JeTalusaliii Jerko peruTb. Mbl Obl Jaske He cTaan
ee 06CyKIaTh, ecyiu Obl He TOT (haKT, YTO OHA IPOSIBJISETCS. BO MHOTHX CYILECTBYOIIIX
cucremMax. Mpl OluIIeM penieHue 3Toi npobeMsl B paszee 4.1.

Bosee cnoxknas u unTepecHast mpodiieMa BO3SHUKAET, KOT/la Mbl UMEEM JIEJI0 C MOJIE-
JISIMU TIPEJIMETHON 00J1aCTH, OCHOBAHHBIMU Ha HACAe006aHUYU — TIPUHIIUIIE 00BEKTHO-
OPUEHTUPOBAHHOTO MPOEKTUPOBAHUS, KOTOPbI Bbl MOIJIA Obl MCIIOJIb30BATh, YTOOBI
BBICTABJISITH CYETA TIOTH30BATEISIM BaIllero MPUJIOKEHUS 1JIST 3JIEKTPOHHON KOMMEPITUN
HOBBIMU Y UHTEPECHBIMU CIIOCOOAMU.

1.2.2. MNMpob6nema noaTUNOB

HacnenoBanue turosn B java peasin3yeTcs 1Mpu 1nmomMouin CyrneprjaacCcoB 1 IMOJIKJIaCCOB.
Yr1oOb1 IIPOAEMOHCTPUPOBATD, ITIOYEMY 3TO MOJKET IIPEACTABJIATD HpO6JIeMy HEeCOOTBET-
CTBU, JlaBaiiTe paCcliiprM BO3MOJKHOCTH TIPUJIOKEHNSI, yTOOBI MOMKHO OBLIO Ipoun3-
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BOJIUTD OIUIATy HE TOJBKO ¢ DAHKOBCKOTO cueTa, HO U MPU TOMOIIA KPEAUTHBIX N
neberoBbix kapt. Hanbosiee ecTrecTBEHHO 9TO U3MEHEHUE B MOJIEIU MOKHO OTPa3UTh
B BUJIC HECKOJIBKUX KOHKPETHBIX MOJIKJIACCOB, HACTELYONNX cynepkiaacc BillingDe-
tails: CreditCard, BankAccount u T. 1. Kaskibiit 13 3THX MOIKIACCOB COAEPKUT HEMHOTO
OTJINYAOITeCs JaHHbIE (U ONpe/ieNIieT COBEPIIEHHO Pa3Hyio (hyHKIIMOHATBHOCTD JIJIS
paboThI ¢ aTMMU faHHBIMEI ). J[Inarpamma kiaaccoB UML Ha puc. 1.3 1eMoHCTpUpyer aTy
MO/IEJTD.

User - BillingDetails

CreditCard BankAccount

Puc. 1.3 < lMpumeHeHne HacnegoBaHus
ONs1 pas3finyHbIX cnoco6oB onnathl

Kakue usmeHeHus: TpeOyercsl BHECTU JJIS TOAAEPKKH OOHOBJIEHHOI CTPYKTYPBI
Java-xmaccos? TpeGyercst Jiu cospaBaTh Tabuuiry CREDITCARD, pacuuupsiouyro BILLING-
DETAILS? Cucrembl 6a3 ganubix SQL, Kak MpaBuio, He MOAAEPKUBAIOT TAOJIUIHOIO
HacjeoBanus (M 1aske HACJIeJOBaHUs TUTIOB), a UCTIOJIb3YIOT HECTAHAAPTHBIN CHUH-
TAKCHC U MOTYT HOABEPraTh HAC IPOOJIEMaM HEJTOCTHOCTH AaHHbIX (OrpaHIYBast O/
JEPIKKY IEeJOCTHOCTH JIJIsI IIPEJCTABIEHHIA, OMYCKAIOIIMX OOHOBJIEHHUE).

HacsiegoBanue — He eJIMHCTBEHHAsE TPYAHOCTD. Jlo6aBUB HacIe10BaHIe, Mbl TAKKe
NOGABHIIN B MOJIEJIb NOJUMOPPUIM.

¥ knacca User ectb accormarius ¢ cynepkiaaccoM BillingDetails — aTo noaumopgp-
Has accoyuayus. Bo Bpems BbITIOJTHEHNS 9K3eMILIIp User MOJKeT CChLIaThCsT Ha 9K3eMII-
Jisp 106010 u3 nojkaaccos BillingDetails. Takske XoTenoch Obl UMETH BO3MOMKHOCTD
CO3JIAHUS NOJUMOPDHBIX 3aNPOCOS, CChLIAIOIUXCA Ha Kiaace BillingDetails, u uToObl
3aIPOC BO3BPAIIAT dK3EMILJISIPBI TTO/IKIACCOB.

B 6asax gannbix SQL Het criocoba (1o KpaiiHeil Mepe, CTaHAapPTHOIO) MpecTaBe-
Hus nosmMopdHoit accormarnuu. OrpaHndeHre BHENTHETO KJT0Ya CChLIAETCS TOJBKO
Ha OJHYy TalJIMILy; HET IIPOCTOrO CII0co0a ONMPEAEIUTh BHEIIHII KU, CChLIAIOIIUICS
Ha HeCKOJIbKO Tabuil. J{Jis obecriedeHnst TaKOro THIIA LEJTOCTHOCTH IPULETCSI CO3/aTh
MpoIie/lypHOE OTpaHUYeHNeE.

W3-3a HECOOTBETCTBUS TOATHUIIOB TTPOM3BOJIHBIE CTPYKTYPBI JOJKHBI COXPAHSATHCS
B 6ase gaHHbIX SQL, He IpeJoCcTaBIISIONIEN MEXaHI3MOB HacsieoBanus. B riase 6 Mbl 06-
cyaum, kak ORM-cucrempl, Takue kak Hibernate, pemator npo6iemMy XpaHeHUs repap-
XUU KJ1accoB B Tabsuiie (B Tab/miax) 6asbl gaHHbIX SQL 1 Kak MOKeT ObITh PEaIn30BaHO
nosmmopdHoe nosezenne. K cyactbio, JaHHast pobieMa XOPOIo u3ydeHa, U GOJIbIIIH-
CTBO PeIeHNH o//IeP;KIBAET TTPAKTUYECKU OJMHAKOBYTO (DYHKIIMOHATBHOCTb.

CJiely oK™ acrekToM 06beKTHO-PEISIIIMOHHOIO HECOOTBETCTBUST SIBJISIETCS IPO0-
JieMa udenmuunocmu 00exmos. Bbl, BO3MOKHO, 3aMEeTHJIN, YTO B HAILIEM IIPUMeEPE Mbl
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caenanu ctosnber USERNAME tabrutibt USERS TIEpBHUYHBIM KJTFOUOM. BBIIT 11 5TO XOpOIIHii
BbIOOP? Kak paboTath ¢ HAeHTHYHBIMI OOBEKTaMK B Java?

1.2.3. Mpo6Gnema MoEHTUYHOCTH

ITpo6eMa MAEHTUYHOCTH, HA HEPBbI B3MUIs], KaKETCS HEOUEBUIHO, HO BBl 4acTO
Oylere CTAJKUBATHCS C Heil B PACTYIIMX U Pa3BUBAIONIMXCS CHCTEMaX dJEKTPOHHOIL
KOMMEPIIMHU, HAIlPUMeEpP Korga Tpedyercs IPOBePUTh WAECHTUYHOCTD JABYX 9K3EMILJIs-
pos. CyIecTBYOT TP MOAX0Ja K PElIeHUI0 9TOi MpobeMbl: JIBa — Ha CTOPOHE Java
u ofuH — B 6ase ganHbix SQL. Kak u ciie10Bajio 0:KuaaTh, Hy5KHO IPUJIOKUTH YCHIIUS,
4yT06OBI OHU paboTain BMECTE.

Java onipesiesisieT 1Ba pa3sMYHBIX TTOHITUS TOK/IECTBEHHOCTH:

QO WMIEHTHMYHOCTh HK3EMILIAPOB (Ipybo TOBOPS, COBIALEHKE AAPECOB B IaMITH;

MIpoBepsIeTCs Kak a == b);
O paBeHCTBO 9K3EMILISIPOB, ONPEETEMOe METOIOM equals () (Takske Ha3bIBAETCS
PABEHCMBOM NO 3HAYEHUIO).

C 1pyroii CTOPOHBI, UAEHTUIHOCTD 3anuceil B 6ase JaHHBIX ONPEIEISIeTCS CPAaBHEH M-
eM 3HaueHMi mepBUYHOTO Kitoda. Kak Oyzer nokasaHo B paszaese 10.1.2, Hu equals(),
HU OIlepaTop == He BCerja dKBUBAJEHTHHI CPaBHEHWIO 3HAYEHUI MEPBUIHOTO KJII0Ya.
Hepenka curyarus, Korjga HECKOJIBKO HEUAECHTUYHBIX Java-00bEeKTOB MPEACTABJIAIOT
OJIHY U Ty ’Ke 3alliCh B Oase JaHHbIX, HAPUMEp B HapaJlIeJIbHO BbITOJHIONIUXCS 10~
TOKax Npuioskenust. Kpome Toro, koppekTHasi peajiusaius MeToa equals() ass xpa-
HUMOTO KJlacca TpebyeT yuyera HEKOTOPBIX TOHKHMX HIOAHCOB M IOHUMaHU, KOIJAa X
CTOUT YYUTBIBATD.

BocrosbayeMcs HalmM IPUMEPOM, YTOOBI TPOEMOHCTPUPOBATS ellle OAHY IpobJie-
MY, CBA3aHHYIO C NJIEHTUYHOCTHIO B 6aze manubix. Cton6er; USERNAME B Tabumiie USERS
UTpaeT poJib IEPBUYHOTO Kifoua. K cokaseHnio, Takast peaqusaius yCJI0XKHIeT CMEHY
MUMEHH T0JIb30BaTessI — Tpe6yeTCH 0OHOBUTH He TOJIBKO 3amuch B Tabunie USERS, HO
¥ BCe 3HAQUEHUS BHEIIHEro Kjroda BO MHOTUX CTPOKaxX Tabuisl BILLINGDETAILS. /la-
Jlee B 9TOM KHWTE I/ PelieHus JIAaHHOW 3a/1a4M MBI TIPEJJIOKUM HCIIOJIb30BaTh CYp-
pozammuvlil K104, KOT/Ia He yaeTcs HaluTH XOPOIIMH eCTeCTBEHHBIN Kifou. Takike Mbl
00CYIMM, UTO SIBJISIETCST XOPOIINUM MePBUYHBIM KJtodoM. CToberr CypporaTHoOro KJio-
Ya — 9T0 cTONOEI] IEPBUYHOIO KJII0Ya, He MMEIOIUI 3HAYCHUSI U1 [I0JIb30BATEJIs [IPH-
JIO’KEHUSI, [PYTUMU CJIOBAMU, 3TO KJTIOU, CKPBITHIH OT TT0JIb30BaTesl TpUIoKeHus. Ero
e/IMHCTBEHHA 11eJIb — NACHTUMUIINPOBATD JaHHbIE BHYTPU TTPUIOKEHNS.

K npumepy, MOKHO ObLIO ObI TOMEHSTH OIPeAeIeHHsT TaOJIUIL CJeAYIOUIMM 00pa3oM:

create table USERS (
ID bigint not null primary key,
USERNAME varchar(15) not null unique,

);

create table BILLINGDETAILS (
ID bigint not null primary key,
ACCOUNT varchar(15) not null,
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BANKNAME varchar(255) not null,
USER_ID bigint not null,
foreign key (USER_ID) references USERS

)s

Cron6upl ID cojepskar creHeprupoBaHHbIe CUCTEMOI 3HavyeHust. Pas 91u cTo/61b!
ObLIM CO3/IaHbI UCKJIIOUNTENbHO Pajd CaMOil MOJIEIU JAHHbIX, TO KakuM o6pasom (1
HYZKHO JIM BOOOIIE) TIPEJACTABJIATh UX B MOJEH Java? Mbl 00Cy UM 9TOT BOIIPOC B pas-
nene 4.2 v natizem pemrenve B8 ORM.

B koHTeKcTe MOJTOBPEMEHHOTO XPaHEHUST JaHHBIX MIEHTHYHOCTb TECHO CBsI3aHa
C TeM, KaK CUCTEMA OCYIIECTBJSIET KIMIUPOBAHUE U TO/JIEPKUBAET TpaH3akiuu. Pas-
JIMYHBIE PEIIEHUS UCIIOJIb3YIOT pa3Hble CTPATEruu, U 9TO MOKET COMBATD ¢ TOJIKY. Mbl
PacCMOTPUM 3TU MHTEPECHbIE TEMBI U TO, KAK OHM B3aUMOCBsI3aHbl, B pasjese 10.1.

Ha mannowm sTare mpoTOTUT MPUJIOKEHUS [IJIST 9JIEKTPOHHON KOMMEPIIUH YK€ BBI-
SBUJL TPOOJIEMY HECOOTBETCTBHUS IIApaAMIM Ha IHpUMepe AeTaJusallMu, MOATUIIOB
1 UJIEHTUYHOCTH. MBI TOUTH TOTOBBI IBUHYTHCS JAJIbIIE K APYTUM YACTSIM TIPUJIOKE-
HIS, HO CHaYaja 0OCYANM BaKHOE MOHSATHE ACCOUUAYULL KaK OTOOPasKaTh U MCIOJIb30-
BaTh OTHOIIEHUS MEXKIY CYHHOCTSIMU. SIBJISIETCS JIM OrpaHUuY€eHre BHEIIHEro KJioda
B 06a3¢ JaHHBIX eIMHCTBEHHBIM, UTO /IS 9TOTO HEOOXOINMO?

1.2.4. MNMpo6Gnembi, CBI3aHHble C accouMauuaMm

Acconpanuut B peiMeTHON MOJIEJTN TIPEICTABIISIOT OTHOIIEHUS MEK/Y CYIIHOCTSIMHU.
Bce kiaccer — User, Address u BillingDetails — cBstzambl MexK1y cOOOM, HO, B OTJIMYLE
ot Address, kiacc BillingDetails cTout 0coOHSAKOM. DK3eMILIApbI Kiacca BillingDe-
tails xpansTces B oTaebHON Tabuite. OToOpaskeHre accoUaIuii 1 yIpaBIeHIe acco-
IUATIASIMA MESK/TY CYTITHOCTSIME SIBJISTIOTCST KJTIOYEBBIMU TIOHSATHSMU JTI0O0TO PETIeHNUsT
JOJITOBPEMEHHOTO XPaHEHUsT OOBEKTOB.

B 00beKTHO-OPUEHTUPOBAHHBIX SI3BIKAX ACCOIMAIUE TIPECTABICHBI 006EKMHbLMU
CCOLIKAMU;, HO B PEJIIIIUOHHOM MUPe CMoabey, Heunez0 Kiua OYIeT IPeICTaBISITh ac-
COIMAIIIIO TTPU TTOMOIIHN JAyOJIUPOBaHUsS 3HAYEHUH 9Tor0 Kitoua. OTpaHUYEHUE — 3TO
[IPABUJIO, FAPAHTUPYIOIIEE HEJOCTHOCTD accoraiui, Mex Iy aTHME ABYMSI CIIOCOOaMK
CyIIeCTBEHHBIE D3Iy,

OG6bEKTHBIE CCBITIKY TI0 CBOEH MPUPOJIE 06JIaIaI0T HATPABICHHOCTBIO; ACCOIUAINS
UJIET OT OJIHOTO 9K3eMIisipa K pyromy. Ouu — ykazaresu. Ecim accormanus goKHa
ObITH JIBYHAIIPABJIEHHOM, CJELYeT OIPEAEIUTD ee 06axNcobL, 10 OAHOMY pasy B KaxIOM
13 aCCOIMMUPOBAHHBIX KJIACCOB. BbI 3T0 yiKe BUeN B KJlaccaxX MPeIMeTHON MOJIEJIH:

public class User {
Set billingDetails;

}

public class BillingDetails {
User user;

}

Haeueauuﬂ B KOHKPETHOM HaAIIPaBJIECHUN HE MMEET CMbICJIA IJIA pe]IHL[I/IOHHOfI Mojie-
JIN TaHHBIX, TIOTOMY 4YTO MOKHO CO3/1aBaTb IMPOM3BOJbHBIE aCCOIUAIINN TIPU ITOMOIIN
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omepanuii coedunenus n npoexyuu. OCHOBHAST CJIOKHOCTH B TOM, YTOOBI OTOOPA3UTH
COBEPIINEHHO OTKPBITYIO MOJIE/h JAHHBIX, KOTOPask HE 3aBUCUT OT MPHJIOKEHUsT, pabo-
TAIOIETO € JAHHBIMU, Ha 3aBUCUMYIO OT TIPUJIOKEHUST HABUTAIIMOHHYIO MOJIENTb — OTPa-
HUYEHHOE TIPE/ICTABJIEHUE ACCOIUAITNN JIJIT KOHKPETHOTO MTPUJIOKEHIS.

Acconmanuu B Java MOTYT UMETb BUJI MHOzUe KO MHOZUM. Kitacchl, HarpuMep, MOTJIN
OBITH OMPEIETIEHBI CIEAYIOIUM 0OPA3OM:

public class User {
Set billingDetails;

}

public class BillingDetails {
Set users;

}

Ho o6bsiBiienne BHelHero kio4da B tabdsmiie BILLINGDETAILS saBJisieTcs acconarein
MHOZUE K 00HOMY: KAKABIH OAHKOBCKHUI CYET NPUBA3aH K KOHKPETHOMY OJIb30BATEIO.
Kaskaplil oIb30BaTeIb MOKET IMETh HECKOIBKO OAHKOBCKUX CIETOB.

YT00BI BRIPA3UTH aCCOLUALNIO MHOzZUe KO MHozuM B Oase mamHbx SQL, mpumercs
CO3aTh JJONOJHUTEIbHYIO TaOIUILY, TaK:Ke HasbiBaeMylo mabauuetl cecotiok (link table).
B GonpmmHCTBE cydaes 9Ta TabIMIa OTCYTCTBYET B IPEAMETHON Mojenun. Ecam as
JaHHOTO IIpUMeEpa TPEACTAaBUTb OTHOHMIECHME MEKAY IT0JIb30BaTeJeM U IJIaTEKHBIMU
PEKBUBHUTAMU KaK MHOZUE KO MHOZUM, TAOJIMILY CCBHLIOK MOYKHO OIPEAEIUTh CIIELYIO-
UM 00Pa3OM:

create table USER_BILLINGDETAILS (
USER_ID bigint,
BILLINGDETAILS_ID bigint,
primary key (USER_ID, BILLINGDETAILS ID),
foreign key (USER_ID) references USERS,
foreign key (BILLINGDETAILS_ID) references BILLINGDETAILS

)s

Bawm Gourbiiie He HysKeH cToJiGel] BHEIHero Kitoda USER_ID 1 orpaHideHre B TabJIIIIE
BILLINGDETAILS; CBA3BIO MEXKAY ABYMS CYIIHOCTAMU TEEPb YIIPABJLAET 9Ta JAONOIHN-
TesibHast Tabsmia. Mbl 00CY UM accolualni U oToOpakeHre KOJUIEKIi OoJee 1mo-
ApoOHO B ryiase 7.

Wrax, npobJieMbl, pACCMOTPEHHbBIE HAMI, CUUTAIOTCS CIMPYKMYPHOIMU: TX MOKHO 3a-
METHTh, PACCMATPUBAs CTATHYECKYIO KapTHHY CHCTeMbl. Bo3aMOkHO, Hanbosiee Tpyi-
HOI 1Tpo0JIeMOii XpaHeH!st 00bEKTOB SIBJIsIETCS Junamuueckas podaeMa; opsmIoK 10-
CTyTIa K JJAaHHBIM BO BPEM BBITTOJTHECHUA.

1.2.5. Mpo6Gnembl HaBUrauum NO AaHHbLIM

CymectByer (hyHIaMEHTATbHOE Pa3indue MEKIY CrocobaMu TOCTyMa K JTaHHBIM
B Java U pesisiiinoHHON 6ase gaHHbIX. YToObI IOJYYUTh JOCTYII K IIAT€KHON nHbOpMa-
1M TI0JIb30BaTENs B Java, Bbl Bbi3biBaeTe someUser.getBillingDetails().iterator().
next() wiu 4To-TO MOZI0OGHOE. DTO HAMbOIEe CTECTBEHHBIN CIOCO6 0CTYA K 00HEKT-
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HO-OPUEHTHPOBAHHBIM JIAHHBIM, KOTOPbIiT 00BIYHO Ha3bIBACTCS 00X000M 2pagha obvex-
mos. Bl TiepeMeraeTech OT OJJHOTO 9K3EMILISIPA K IPYTOMY U ke mepebupaere KOJ-
JIEKIIUH, CJIe/lyst 32 TIO/ITOTOBJIEHHBIMY yKa3aTestMu MexIy Kiaaccamu. K coxanennio,
9TO He caMblil Jiydrnuii crrocob morydenust mHGopManuu us 6assl faHHbIX SQL.

Jluist yarydieHust IpOM3BOAUTELHOCTH JIOCTYTIA K IJAHHBIM BasKHO YMEHOULUMD KO-
uecmso 3anpocos xk 6ase dannviy. CaMblil OUEBUIHLIN CTTOCOO TOCTHYD ITOTO — YMEHD-
muTh KosmdecTBo SQL-3anpocos. (Be3ycyioBHO, 32 TUM MOTYT TIOCJE/I0BATD JAPYTHE,
GoJtee CI0KHBIE METOIBI, TAKME KaK TTOBCEMECTHOE KITMTHPOBAHHE. )

Takum 00pasoM, aphEKTUBHBI JOCTYI K PEJSAIHOHHBIM JaHHBIM ¢ TOMOTIbI0 SQL
06BIIHO TpeGyeT COeNMHEH s HHTePeCyIomuX Hac Tabanil. KoauvaecTBO CoemHsIeMbIX
TaOJIUI] TP M3BJICUCHUH JAHHBIX OIpeesisieT ryouny rpada 00bheKTOB, JOCTYITHBIX
B mamsiTu. Harpumep, 4ToObl M3BJIEUb [0JIb30BaTE s G€3 eTo MIaTeKHO nH(MOPMAITHH,
MOZKHO HAITMCATh IIPOCTOH 3a11POC:

select * from USERS u where u.ID = 123

C ipyToit CTOPOHBI, €I TPeOyeTCsT U3BJIEUYb MOTB30BATEIS, 2 3aTEM MOCJIEI0BATE T b-
HO IIOJIyYUTb JOCTYII K KaXK/IOMY CBA3aHHOMY 9k3eMILsApy BillingDetails (nanpumep,
4TOGB! MEPEYNCTUTD BCE CUETA MOTB30BATEST ), HY’KHO COCTABUTE JAPYTOIT 3a1poc:

select * from USERS u
left outer join BILLINGDETAILS bd
on bd.USER_ID = u.ID
where u.ID = 123

Kax Bugute, 17151 apheKTMBHOTO UCTIOB30BAHUS COC/IUHEHIS HYKHO 3apanee 3HATD,
KaKoe MOAMHOKeCTBO rpada 00beKTOB ToHa06uTCst ToceTuTh! TIpu aTOM BaskHO TIPO-
SIBJIATH OCTOPOJKHOCTD: €CJIU BbI U3BJIEUETE CIUIIKOM MHOTO JIAHHBIX (BO3MOKHO, 60JIb-
11e, YeM MOTJIO ObI TOHAZ0OUTHCS ), BBI TIOTPATHTE TIAMSITh Ha YPOBHE MTPUIIOKEHU. Bbl
MOJKeTe TakyKe Harpy3uTh 6asy Aanubx SQL GOJIBIINM JeKapTOBBIM TIPOU3BEACHUEM
pesyssTUpyomux Habopos. IlpencTaBbre, YTO B OJHOM 3alPOCE BbI M3BJIEKAETE HE
TOJIbKO TIOJIb30BaTeIeil M GaHKOBCKYE CUETa, HO M BCE 3aKa3bl, OMJIAYEHHBIE ¢ KAKIOTO
cueTa, TOBaphl B KAK/OM 3aKase U T. JI.

Kaskiast ocroiiHast MpUMEHEHUsI CUCTeMa JI0JITOBPEMEHHOTO XPaHEHUsI 0OBEKTOB
00ecIieunBaeT BO3MOKHOCTh U3BJICUEHUST JIAHHBIX ACCOIUUPOBAHHDBIX IK3EMILISIPOB,
TOJIBKO KOTJIA aCCOIMAIINS IeHCTBUTEIBHO 3a/IeHCTBYeTCA B Java-Kojie. ITO Ha3bIBACT-
CSL <OMIONCEHHOT 3A2PY3KOU»: TAHHBIE U3BJIEKAIOTCH, TOJBKO KOT/Ia OHU ICHCTBUTEIBHO
HeoOXouMbl. TAKOW MOC/Ie[0BATENbHBINA CTUJIb JOCTYIIA K JIAHHBIM Kpaiine Headdbek-
TUBEH B KOHTEKCTe 6a3 Manubix SQL, MocKoIbKy TpebyeT BBITIOJHEHNST OJIHOTO BbIpa-
JKEHST [T KasKJI0TO Y3J1a MJTH KOJLIEKI[K rpada 06beKTOB, 0 KOTOPOMY OCYIIECTBIIsA-
ercst 06x0/1. DTo Ta cTpantHas npobdaema n + 1 sanpoca.

Pasiume crocoboB 10CTyNa K IAHHBIM B Java U PEJISIIIMOHHBIX 6a3aX JTaHHbIX sIBJIsI-
ercs, MoyKayii, OCHOBHBIM MCTOYHUKOM GOJIBITMHCTBA TIPOOJIEM TIPOU3BOAUTENLHOCTH
B MH(MOPMAIIMOHHBIX CHUCTeMaX, HAMCAHHBIX Ha Java. HecMoTpst Ha orpomHoe KoJiu-
YeCcTBO KHUT M CTaTeid, COBETYIONIMX MCIIOIb30BaTh StringBuffer mis konkaTeHanmn
CTPOK, JIJIT MHOTHX Java-TiporpaMMICTOB €Ille OCTAeTCsI TAHOI, UTO cJielyeT u3berarh
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pobiieM dexapmosa npoussedenus v n + 1 sanpoca. (IlpusHaiiTech: BbI ceiiuac moy-
Maut, 4o StringBuilder 6wt ObI ropaso myuiie, uem StringBuffer.)

Hibernate obmamaer cIoKHON (GYHKIIMOHAIBHOCTBIO JIsT 9(P(HEKTUBHOTO ¥ PO-
3PavyHOTO M3BJICUCHMsI TPadOB 0OBEKTOB U3 GA3bI JAHHBIX JIJIS MTOCTIEAYIOIIETO TOCTYIIA
K HUM B TIPUJIOKEHUU. MbI 06CyANM 3Ty (DYHKIIMOHATILHOCTD B TJiaBe 12,

VY wac Habpascs IEeJblil CIUCOK MPObIeM 00bEKTHO-PENSIIMOHHOTO HECOOTBET-
cTBUS, U OBLITO OBl OYEHB 3aTPAaTHO (KaK 110 BPEMEHH, TaK U 110 YCUJIUSM ) UCKATh MX Pe-
IIEHMsI, KaK BbI, BOSMOKHO, 3HaeTe 110 onbiTy. [TorpeboBanach Obl 11e/1ast KHUTA, 4TOObI
MOAPOOHO OCBETUTH 3T BOIPOCHI U IIPOJIEMOHCTPUPOBATD MPAKTHYECKOE PEIICHNE Ha
ocHoBe ORM. [TaBaiite Haurem ¢ 0630pa ORM, crangapra Java Persistence u mpoekrta
Hibernate.

1.3. ORM n JPA

Bxpatite 06beKTHO-PEISITIMOHHOE 0TOOPAKeHE — 3TO aBTOMAaTHYecKoe (M Mpo3pad-
HOe) coxpaHeHue 00beKTa U3 Java-mpuiIoskeHnst B Tabiuiax 6asbl ganubix SQL ¢ wc-
MOJIb30BAaHUEM METa/[AHHBIX, OMIUCBHIBAIOIINX OTOOPAsKEHIE MESKTY KITACCAMU ITPUJIOJKE-
Hust u cxeMoit 6aser ganubix SQL. TTo cytu, ORM paboraer 3a cueT npeoOpa3oBaHst
(IByCTOPOHHET0) AAHHBIX M3 OJHOTO TIpeNcTaBienus B apyroe. [Ipexie vem mpomo-
JKHUTB, BBl JIOJKHBI IOHSTH, yero Hibernate ne cuoocem cpenars jus Bac.

Cunraercs, uto oganm u3 npenmytiects8 ORM siBisteTcst 3ammra paspaboTdnka ot
HenmpusATHOTO s3bika SQL. [Ipy TakoM B3TJIsI/IE TPEAIONATAeTCs], YTO He CIeyeT OKU-
JaTh OT Pa3padOTUYMKOB OOBEKTHO-OPUEHTUPOBAHHBIX CHCTEM XOPOIIEro MOHUMAHIS
SQL wiu penstiuonHbix 6a3 ganubix 1 4ro SQL Oyer b JeiicTBOBATD UM Ha Hep-
Bbl. MBI JKe, HATTPOTHB, CUNTAEM, UTO Java-pa3paboTurKy JOJLKHBI ObITh JIOCTATOYHO
XOPOIIIO 3HAKOMBI C PEJISTIIMOHHBIMU MOZIEISIMU TaHHBIX 1 SQL (a Takske MOHUMATh UX
3Hauenue), yToObl paboraTh ¢ Hibernate. ORM sBiisiercst poABUHYTOI TEXHOJIOTIHEI],
KOTOPYIO MCHOJIBb3YIOT PaspabOTUNKH, HATIPSIKEHHO TTOpabOoTaBIITIe Ha/l 9STUMHU ITPpodIIe-
mamu. [lsist adpextrBHOTO nctonbzoBanust Hibernate BbI 10JIKHBI yMETh UUTATH U TI0-
HUMAaTh BbIpaxkeHus Ha g3bike SQL, KoTopbie renepupyet GpeiiMBOPK, U UX BIUSHUE
Ha IPOU3BOIUTENLHOCTb.

[laBaiiTe paccMOTpM HeKoTOpbIe Ipenmyinectsa Hibernate.

O  IIpodyxmusnocmv — Hibernate 6epet GoJibiiyo yacTh (60JIbliie, 4eM Bbl O5KHIae-
T€) PYTUHHOI PabOThI Ha cebst, MO3BOJISAST CKOHIIEHTPUPOBATHCS Ha TIPobJIeMe
npeaMeTHOl obsactu. He BaskKHO, KaKyI0 CTPATETHIO Pa3pabOTKU TPUIOKEHUST
BbI TIPEIIOYUTAETE — CBEPXY BHU3, HAYMHAS OT IIPEAMETHON MOJENU, WU CHIU-
3y BBEPX, HAUMHAS C CYIIECTBYIONIEH cxeMbl 6asbl qanubix, — Hibernate Bmecre
C TIOJXO/IATIIUMU UHCTPYMEHTAME 3HAYUTEIILHO COKPAMUM 8PEMs Pa3pabomyi.

O  IIpocmoma conpogoxcdenuiss — aBTOMATH3ATNST 00HEKTHO-PEJSIIIMOHHOTO 0TOOpa-
skerust ¢ Hibernate croco6eTByeT yMEHBIIEHIEO KOJHUECTBA CTPOK KOJIA, Jeast
cucremy bojiee nowsamuoil u yooonou ois pepaxmopunza. Hibernate o6pasyer
MIPOCTIONKY MEK/Y TIPEAMETHOM MOIEJIBIO U cXeMoii SQL, mperoxpanss Kax1yio
MOJIEJIb OT BJIMSTHISI HE3HAUUTEIbHBIX UBMEHEHUI B IPYTOLL.
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Q Hp0u3608umeﬂbuocmb — HECMOTPA Ha TO YTO MEXaHWU3M XPaHEHU A, PEaTN30BaH-

HBII BPYYHY0, MOKET paboTaTh ObICTPEE, TaK Ke Kak acceMOJIePHBI Ko OyaeT
BBITIOJIHSATHCS ObICTpee Java-Ko/a, aBTOMaTH3MPOBAHHBIE PElleHus, MoA00HbIe
Hibernate, mo3BoisitoT HCIONB30BATh MHOKECTBO ONTUMHU3AIHIH, PaGOTAIOIINX
Beerga. OHUM M3 TPUMEPOB MOJKET CJIIYKUTH 2 (HEKTUBHOE U JIETKO HACTPau-
BaeMoe KaIINPOBAHKE Ha YPOBHE TIPUJIOKEHUsT. ITO O3HAYAET, YTO Pa3pabOTUNK
CMOJKET TOTPAaTUTh OOJIBIIIE YHEPTUU Ha TO, YTOOBI BPYYHYIO ONTHMHU3MPOBATDH
HECKOJIBKO OCTABINMXCS MPOOJEMHBIX MECT, BMECTO TOTO YTOOBI TIPEABAPUTENb-
HO ONTUMHU3MPOBATH BCE CPAsYy.

O Hesasucumocmv om nocmasuuxa — Hibernate MoKeT MOMOYb CHU3UTH HEKO-

TOPBIE PUCKH, CBSI3aHHBIE C 3aBUCUMOCTBIO OT TTOCTaBHIMKA. /[aske ecam BB He
IIaHupyeTe MeHATh ucnonbdyemyto CYDB/I, macrpymentor ORM, nommep:xu-
BaroIre HeCKoJbKo pa3inmuHbix CY B/l mpeoctaBiasior BaM Hexomopblil ypo-
senv nepenocumocmu. Kpome toro, nesasucumocts or CYB/] obecniednsaer Ta-
KOi1 crtoco6 pazpaboTKM, KOT/Ia MHAKEHEPBI UCTIONb3YIOT JAe2K0BECHYH JTOKAIbHYHO
basy dannvlx, a 1S TECTUPOBAHUS U 9KCILTyaTallui PasBOPAuYNBAIOT TIPUIIOKE-
HUe B IpyTOii cucTeMe.

IMoxxox Hibernate k xpaHeHUO TaHHBIX OBLT XOPOIIIO IPUHAT Java-paspaboTanKaMu,
1 Ha ero oCcHOBe ObLI paspaboran ctanaapt Java Persistence API.

OcHOBHBIE YIPOTIEHNs, BHeCEHHBIe B Tocyennne cnenudukamun EJB n Java EE,
kocuysmch JPA. Ho MBI mosmkHBI cpa3dy oroBopuThes, yTo HE Java Persistence, an Hi-
bernate He orpanuueHbl OKpykeHeM Java EE; oHM SBJSIOTCS HHCTPYMEHTaM# 001I1e-
IO HA3HAYEHUS JIJIsI PEIIeHUsT TPOOJIEM J0JTOBPEMEHHOTO XPaHEHNST TAHHBIX, KOTOPbIE
MOTYT HCIOJIb30BaThCs JIOOBIM TpUIoKeHneM Ha Java (Scala, Groovy).

Crenudukanus JPA onpesiesister caemyionee:

O cmocob onpe/iesieHUsT MeTaJIaHHbIX OTOOPAKEHIIT — KaK XPaHUMBIE KJIACCHI U 11X

CBOTICTBA COOTHOCATCS CO CXeMO 6a3nr manHbIX. JPA Tpoko ncmomb3yer Java-
AHHOTAIMN B KJIACCAaX MPEAMETHON MOIEIIH, HO BBl MOJKETE OIPEE/IsATh 0ToOpa-
sKeHus mpu momontu XML;

API pist ocroabix CRUD-onepartiuii, Ipon3BOAMMbBIX HAJl 9K3EMILISIpaMU Xpa-
HUMBIX KJIACCOB; HauboJiee M3BeCTeH KJacc javax.persistence.EntityManager,
MCTIOJIb3YEMBII JIJIST COXPAHEHUS U 3aTPY3KH JIAHHDIX;

a3k 1 API /17151 co3ianust 3aI1pOCOB, MCIIOIB3YIONUX KJIACChl U UX CBOMCTBA.
IToT A3BIK HazbIBaeTcs Java Persistence Query Language (JPQL) n odens mo-
xox Ha SQL. CranmaptusupoBannbiii APl mo3BosisgeT mporpaMMHO cO371aBaTh
sanpocwl ¢ kpumepusmu 6e3 paboThl CO CTPOKOBBIMU 3HAUCHUSIMU;

MOPSIIOK B3aUMOJICHCTBUST MEXaHU3Ma XPAHEHUS € TPAH3AKIIMOHHBIMU CYIITHO-
CTSIMU JIJIST cpaBHEHUsT cocTosiHmit 06bekToB (dirty checking), nssmeuenus acco-
IAAIMH 1 BBITIOJTHEHUST IPOUNX ONTUMU3aInii. Kpome Toro, B mocsieHedt cnerm-
ukaruu JPA paccMOTpeHbI OCHOBHBIE CTPATETHH KATIINPOBAHMUS.

Hibernate peanusyer JPA u mojiep:KuBaeT Bce CTaHAapTU3UPOBAHHBIE 0TOOpasKe-
HUSI, 3aIIPOCHI U TIPOrPpaMMHbIe UHTeP(ENCHI.
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1.4. Pe3iome

O DBuarogapst BOBMOKHOCTH JI0JITOBPEMEHHOTO XPAaHEHUsT OOBEKTOB OT/EbHBIE 00B-
€KThl MOTYT CYIIECTBOBATH JIOJIBIIE, YeM MPOIECC TPUIOKEHUS; OHU MOTYT ObITh
MTOMEITeHbl B XPaHUJIHIIE JIAaHHBIX, a M03:Ke BoccTaHoBJeHbl. Korma B poan xpa-
HWJINIIA JAHHBIX BBICTYIIAET PEIAIIMOHHAS CUCTEMA YIIpaBJaeHus 6azaMu JaHHbIX,
ocHoBanHas Ha SQL, POABIAIOTCS TPOGIEMBI HECOOTBETCTBUST OOBEKTHON 1 pe-
asguuonnoit mapaaurm. K npumepy, rpad 0O0beKTOB HeJb3st COXPaHUTh B TabJIu-
1y 6asbl JaHHBIX HEMOCPEACTBEHHO; IPEKIE ero HeoOX0AuMO pa3o0paTh, a 3aTeM
COXPaHUTH B CTOJIONLI epeHocuMbix SQL-Tunos. XopouM perneHrem JaHHON
npobaeMbl SIBJIsIeTCs 00BEKTHO-peistiinonHoe otobpaxkernne (ORM).

O  OO6BEKTHO-PEAIIMOHHOE OTOOPAKEHUE He SABJIAETCS WICANbHBIM PENIeHUEM IS
BCeX 3aad XPaHeHNUsT; ero 1eab — u30aBuTh pa3paboTYNKOB 0T 95% paboThl, CBSI-
3aHHON ¢ XpaHEHUEM, HATIPUMEP OT HATIMCAHUST CJIOKHBIX Bhipaskeruil SQL ¢ 60J1b-
UM KOJMYECTBOM COEIMHEHUT TabauIl 1 KOMUPOBAHUS TIOJYICHHBIX 3HAYCHUN
B 00beKTHI 11 Tpadbl 00HEKTOB.

O TlosHoleHHOE MPOMEKYTOUHOE TIporpammuoe obecreverrie (middleware) mis
ORM MoOJKeT TpefIocTaBUTh MePeHOCUMOCTh MEXKY GasaMu JaAHHbBIX, HEKOTOPBIE
METO/IBI OTITUMU3AINH, TaKUe KaK KAMUPOBAHME, U HEKOTOPBIE IPYTHE TPaKThye-
CKH€e acTeKThbl, KOTOPbIE TPYAHO pealn30BaTh BpyuHyto ¢ momoibio SQL u JDBC,
“Mes TIPU 9TOM OTPaHMYEHHBII 3a11ac BpeMEHH.

O OpHaxzbl, BO3MOXKHO, OsIBUTCA penienne ayyiie, yeM ORM. Mbr (kak u MHOTHE
JIpyTHeE ), BO3MOXKHO, TEPEOCMBICJIUM BCE, YTO HAM U3BECTHO O CUCTEMaX YIIPABJICHUS
6azaMU IAHHDBIX U UX SI3bIKaX, 0 crangaprax API jocTyma K XpaHUMbBIM JJAaHHBIM, 00
WHTEeTpaIy npuiokennii. Ho mpespariienne cOBpeMEHHBIX CUCTEM B TIOJJIMHHbIE
PEJIAIMOHHbIE CUCTEMBI ¢ OECIIOBHON IIOAAEPKKON 00BEKTHO-OPUEHTUPOBAHHOIL
MapajiIiTMbl OCTAETCsT YnCcTol (hanTasueir. Mbl He MOXKEM KIaTh, U HET HUKAKUX
OCHOBaHWI TMOJIaraTh, YTO Kakue-TO U3 1pobieM OyAyT CKOPO perieHbl (MHOTO-
MUJITHOHHAS WHAYCTPUs He oueHb rubkas). ORM B HacTosiee BpeMsi sBJISETCS
JIYUIIUM PENieHreM, KoTopoe cheperaer BpeMst pa3paboTuKOB, KasKIbIH IeHb CTaJI-
KHMBAIOLIIXCs € IPOOIEMOIT HECOOTBETCTBH OOBEKTHOMN 1 PEJIAMOHHON apagiTM.
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Co3aaemM npoeKT

B aTon rnaBe:

QO 0630p npoekToB ¢ Hibernate;

O npoekT «Hello World» ¢ Hibernate n Java Persistence;
O BapuaHTbl KOHOUIYpPaLMM N UHTErpauun.

B aroii rmase Bo HauneTe paboty ¢ Hibernate u Java Persistence, UCIIO/Ib3ys MOMIAaro-
BbIiT mipuMep. Mbl paccMoTpuM 06a TIPUKJIAHBIX HHTEpdelica 1 To, KaK U3BJIEYb BbI-
TOJIBI OT UCTIOJIb30BaHust ToJbKo Hibernate win cranmaprusuposansoro JPA. CHauana
MBI TIpe/iyiaraeM BaiieMy BHUMaHuio 0030p Hibernate Ha mpumepe cosmanust mpocTeii-
mrero npoekra «Hello Worlds. TIpeskie uem HauaTh TPOTpaMMUPOBATD, BbI IOJIKHBI Pe-
IUTh, Kakue Moaysu Hibernate OyayT MCHOTB30BATHCS B TIPOEKTE.

2.1. NpeacTtasnsiem Hibernate

Hibernate — aTo aMOUIIMO3HbIIT TIPOEKT, 1[eJIb KOTOPOTO — JIaTh TIOJHOIIEHHOE PEeleHIe
pobJIieMbl yIIpaBIeHUst XpaHUMBbIMU JaHHbIMU B Java. Ha ceromusimnuii genb Hiber-
nate — 370 He TOJIbKO cayxkba ORM, HO 1 HAOOP MHCTPYMEHTOB YITPABJIEHUST TaHHBIMU,
BBIXOJATIUX JlasieKo 3a mpezesibl ORM 1o cBoeit hyHKIIMOHAIBHOCTH.

Hibernate BkJiouaeT cjie/[yioniue mpoeKThr:

O Hibernate ORM — Hibernate ORM cocrout us sapa, 6a3oBoii c1yk0Obl Xpame-
Hus s 6a3 ganabix SQL u opurnnansioro API. Hibernate ORM aBngercst
OCHOBOH HECKOJIbKUX TIPOEKTOB U caMbIM cTapbiM mpoektoM Hibernate. Moo
UCIIOJIB30BaTh OAMH TOJIBKO (peiiMBopk Hibernate ORM 6e3 IpUBA3KH K KOH-
KpeTHOH 1miatdopMe uian cpee Bbinonnenus ¢ mobeiM JDK. On paboraer Ha
mobomM cepsepe npunoxennii Java EE/J2EE, B Swing-npuioxenusx, B mpoc-
TBIX KOHTelHepax cepsjaeToB u T. /. /Iyt ero HopMasbHON paboThl Tpebyercst
TOJIBKO HACTPOUTDH UCTOUHUK JAHHDIX;

O Hibernate EntityManager — peanusaiiusi crangapTHoro Java Persistence API, no-
HOJIHUTEIBHBII MOJIYJIb, ycTaHaBBaeMblil oBepx Hibernate ORM. Bei B Jiio-
GOl MOMEHT MOJKeTe BEPHYThCs K Hcronb3oBanuio Hibernate, ecim tpebyercst
00BIYHBIN TporpaMMHublii nHTepdeiic, mam gaxe k JDBC Connection. DyHk-
roHanbHocTh Hibernate siBsistercst HaamuozxecTBoM dyHKInonansHoctu JPA;



«HELLO WORLD» n JPA <% 45

O Hibernate Validator — sranonnas peanusanus crenuduranun Bean Validation
(JSR 303). HesaBucumo ot apyrux mpoekros Hibernate, oHa oGecrieunBaer
JIEKJIAPATUBHYIO MTPOBEPKY KJIACCOB MPEAMETHOM Mojaenn (MIu JIEOBIX JIPYTUX
KJIaCCOB);

O Hibernate Envers — niesisimu Envers siBIsIOTCS BeleHUE JKypHasia COOBITHIA U Xpa-
HEHUe HeCKOJIbKUX Bepcuil JaHHbiX B Oase manubix SQL. TTo3BoJsieT XpaHUTh
HCTOPHIO U3MEHEHUST TJAHHBIX U COOBITHI MOJOGHO TOMY, KaK 9TO JAETACTCS B CH-
cTeMax KOHTPOJISI BEPCHUi, C KOTOPBIMU BbI, BOBMOKHO, YK€ 3HAKOMBI, TAKUX KaK
Subversion u Git;

Q Hibernate Search — noanepKUBaeT aKTyaJbHbBII WHAEKC MPEAMETHBIX JaHHBIX
B Oase manHbIx Apache Lucene. TTosBoJisier cosmaBarh 3ampochl K aToil Oase
JTAHHBIX, UCTOJIBb3YsI MOIITHBIN W ecTecTBeHHO MHTerpupoBanubiii API. MHuorue
mpoekTor nenosb3yor Hibernate Search B momonmenne k Hibernate ORM st
MOJIIEP’KKU TIOJTHOTEKCTOBOTO TTOMCKa. Ecam y Bac mMeeTcst (hopma Jijist ouc-
Ka [IPOM3BOJIBHOTO TEKCTA U BBI XOTEJIU ObI MOPAJ0BATh CBOUX MOJIb30BATEIECH,
ucnosb3yiite Hibernate Search. JlaHHBIIT TPOEKT MBI HE PACCMaTPUBAEM B 9TOM
KHUTE; BbI MOsKeTe HailT GoJbiiie nugopmaryu B kaure «Hibernate Search in
Action» (Bernard, 2008) Immanyass Beprapaa (Emmanuel Bernard);

O Hibernate OGM — cambrii nocaeannii npoext Hibernate, peanusanus oObekT-
Ho-cetouHoro otobpaxkenust (Object/Grid Mapping). Ilpemocrasisier moj-
nepxky JPA mns NoSQL-perennit, ncmosn3yst siapo aBiskka Hibernate, #o
pU 3TOM OTOOpaskast CYyNIHOCTH B XPaHWJIUINA THUIIA <KJFOY/3HAUYCHIE», J0-
KyMeHTHbIe 1 rpadosbie Oasbl gaHHbIX. Hibernate OGM He paccmarpuBaercst
B 3TOH KHWUTE.

Jagaiite mpuctymiM K epsomy npoekty ¢ Hibernate u JPA.

2.2. «<HELLO WORLD» n JPA

B aToMm paspee Bbl cospaauTe cBoe nepsoe Hibernate-npunosxkenne, kotropoe coxpamsi-
et coobmenue «Hello World» B 6ase manmbix, a satem uspiaekaer ero. Haunewm ¢ ycra-
HOBKM 1 HacTpoliku Hibernate.

Bo Bcex mpuMepax Mbl OyeM HCIOJIb30BaTh UHCTPyMeHT cOopku Apache Maven.
O06basuM 3aBucumoctb o Hibernate:

<dependency>
<groupId>org.hibernate</groupId>
<artifactId>hibernate-entitymanager</artifactId>
<version>5.0.0.Final</version>

</dependency>

Mopnyab hibernate-entitymanager cosepXuUT TpaH3UTUBHbIE 3aBUCUMOCTH OT JIPY-
TUX MOJIyJIel, KOTOPble MOTYT MOHA00UTHCSI, TAKUX Kak hibernate-core u sarmymiku
unTepdeiico Java Persistence.

B JPA ormipaBHOI TOUKOI sIBJIsieTCS edunuya xpanenus (persistence unit). Exnau-
1a XpaHeHus 0ObeAnHsIeT OTOOpaKEeHUE KJIaCCOB IIPEAMETHOIN 06/1acTH U CoeJUHEHNEe
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¢ 6a30il TaHHBIX, a TAKXKe COMEPIKUT HEKOTOPBIE HACTPOUKHU. B KaKIOM MPUIOKEHITH
€CTh Kak MUHUMYM OJ[HA €JIMHUTIA XPAHEHUS; B HEKOTOPBIX MTPUIOKEHUSX UX HECKOJIb-
KO, €CJIM OHU B3aNMOIEHCTBYIOT C HECKOJBKUMHU ((PU3MIECKUMHU WM JIOTHIECKUMH )
Gasamu qanHbIX. Clre10BaTE/IbHO, TIEPBBII 1Tar — HACTPOUKA eTMHUIIBI XPAHEHUSI B KOH-
buryparuu mpuIoKeHuS.

2.2.1. HacTpoiika eauHULbI XpaHEeHUS

OO6bIaHO KOH(DUTYPAITMOHHBIE (hailsl eIMHUIIBI XPAHEHUST PACIIOJIATAETCS B ITYTH T10-
ucka knaccos (classpath), B daiine META-INE/persistence.xml. Coznaiite ciemyionuii
KOH(UTYpaIMOHHbII (aiin ais npuiokernus «Hello Worlds:

daiin: /model/src/main/resources/META-INF/persistence.xml

<persistence
version="2.1"
xmlns="http://xmlns.jcp.org/xml/ns/persistence"
xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
xsi:schemalocation="http://xmlns.jcp.org/xml/ns/persistence

http://xmlns.jcp.org/xml/ns/persistence_2_1.xsd">
<persistence-unit name="HelloWorldPU"> <— @ Hacrpoiika eauHMLbI XpaHEHMS

<jta-data-source>myDS</jta-data-source> <— @ CoeauHenue ¢ 6a30i AaHHbIX

<class>org.jpwh.model.helloworld.Message</class>
<exclude-unlisted-classes>true</exclude-unlisted-classes>

<properties> <— @ HaGop cBoiicTB
prop p @ 3anpeTuTb nomck © Knaccbl, xpaHumble

<property oTobpaxaembix knaccoB | B 6a3e JaHHbIX
name="javax.persistence.schema-generation.database.action"
value="drop-and-create"/> <— @ Ypanutb cxemy v co3natb 3aHOBO

<property name="hibernate.format_sql" value="true"/> <— @ dopmarmposam SQL
<property name="hibernate.use_sql_comments" value="true"/>

</properties>
</persistence-unit>
</persistence>

O Daiin persistence.xml copepKUT HACTPONUKU KaK MUHUMYM OJHOW €IMHUIIbI XPAHEHS; €CIIU
WX HECKOJIBKO, KayK/1asI IOJKHA UMETh YHUKAIBHOE MMSI.

® Kakas eJiuHIIIA XPAHEHUS JIOJKHA UMETh COefluHeH e ¢ 6a30il JaHHbIX. 3[1eCh UCIIOJIb3YETCsT
CYIIECTBYIONIT aK3eMILIsap java.sql.DataSource. Hibernate oTbimeT HCTOYHUK JAHHBIX IO
nMenn B kaTtasore JNDI Bo Bpems 3ammycka mpuioskeHns.

© Ejumnuita XpaneHus OmpeesisieT XpaHuMbie (0ToOpaskaeMble) KIacchl. Bl ykasbiBaeTe WX TYT.

O Hibernate Moxer uckaTh 0TOOpakaeMble KJIACChl B KATAJIOTe KJIACCOB U aBTOMATHYECKH J[0-
GaBJIATH UX B eAMHUILY XPaHEeHUsT. ITa QYHKIIUS 31eCh OTKII0UYEHA.

© CranjapTHbIe TapaMeTPhl UK TapaMeTPbl KOHKPETHOTO MOCTABIIKA MOXKHO OIPEIEISTh KaK
cBOHCTBA eAMHUIBI Xparenus. JIIoOble cTanzapTHBIE CBOICTBA MMEIOT TpeduKe javax. persis-
tence; ceoiicTBa Hibernate nmeror npedukc hibernate.
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@ /IBukok JPA 0/KeH aBTOMATHYECKH YIaIUTh U 3aHOBO co3aarh cxeMy SQL B 6ase IaHHBIX
[pH 3arpy3Ke. DTO UAEAIBHO JIJISI TECTUPOBAHUSI, KOT/IA BAKHO UMETh YKCTYI0 (6a3y JTaHHbIX
IIPU KaK/IOM 3aIyCKe TECTOB.

@ Ilpu BoiBozte SQL B sKypHAI 1103B0JIsIET (HOPMATUPOBATH KOJ[ 3aIIPOCOB U J00ABJISATH B HETO
KOMMeHTapHit, 4To0bI Bbl oHuMaun, nouemy Hibernate soimosssier Boipaskenust SQL. Boub-
HIMHCTBY TIPHJIOKEHUI TpeOyeTcs 1ryJl coeliuHeHuit ¢ 6a30ii TaHHBIX C OIPEIETEHHBIM Pa3-
MEpPOM ¥ OrpaHMYEHUSAMH, OIITUMU3UPOBAHHBIMU JIJI KOHKPETHOW cpesbl. Takxke ciemyer
ykaszarb xoct CYB/] u yueTHbie jaHHbIE s TIOIKIIOYEH s K 6a3e TaHHbIX.

)XypHanupoBaHue SQL

Kaxpoe SQL-BbipaxeHue, BbinonHgemoe ppeiMBopkoM Hibernate, MoxHO 3anuvcaTtb
B XXYpHan — HE3aMEHUMbI MHCTPYMEHT BO BpeMs onTumusaumun. Onsa xypHanmpoBa-
HMs SQL-3anpocoB yCcTaHOBUTE 3Ha4yeHUss CBOMCTB hibernate.format_sql u hibernate.
user_sql_comments B 3Ha4eHue true B panne persistence.xml. B aTtom cnyyae Hibernate
oynet popmaTmpoBaTb SQL-BbipaxeHus ¢ godbaBneHneM KOMMEHTapUEB, OMNUChIBatO-
LWMX MPUYMHBI BBIMOSIHEHNST 3TUX 3amnpOoCOoB. 3aTeM B HACTPOWMKax >XYpPHaIMpPOBaHUS
(KoTOpble 3aBUCAT OT BbIOPAHHOM peann3aumn) B kateropusx org.hibernate.SQL u org.
hibernate.type.descriptor.sql.BasicBinder ycTaHOBUTE CaMblii MOAPOOHbLIN YPOBEHb Bbl-
BOOa MHpOpMaLUMN — OTnagoyHon. bnarogaps aToMy Bbl CMOXETE YBUOETh B XypHasne
Bce SQL-BbIpaxeHus, BbinonHaeMble Hibernate, Bkitoyast 3Ha4eHUs napamMeTpoB B Na-
pPaMeTpU30BaHHbIX 3aMpocax.

Jlnst paborer pusoskenust «Hello World» yripasiienune coenunerusiMu ¢ 6asoil naH-
HBIX Tiepeziaetcs peasm3aruu Java Transaction API (JTA) — npoexty Bitronix ¢ OTKpbI-
TBIM MCXO/IHBIM KO/IOM. Bitronix moanep;kuBaeT 1myJ coelnHeHWH, UCTIOJIb3YsT yIIPaB-
agemblii java.sql.DataSource m craHmapTHBIN javax.transaction.UserTransaction
API B mobom oxpy:xkerun Java SE. Bitronix Brimodaet a1 06beKThI B KaTaaor JNDI,
u uatepdeiicst Hibernate 6yayT aBToMaTHIeCKH CTOMB30BaTh Bitronix mocpeacTBom
JNDI-noucka. IToapobHOe omicanue ycTaHOBKK Bitronix BRIXOANUT 32 PAMKH 3TOH KHI-
T'W; BbI MOKETE HAlTH KOH(MUTYPAITUIO [T HAIUX TPUMEPOB B org. jpwh.env.Transac-
tionManagerSetup.

B npunoskennu «Hello World» Ham Tpebyercst opraHnzoBaTh coxpaHeHue coooiie-
HUi B 6a3y JAHHBIX U U3BIedenne nx ortyaa. [last atoro B Hibernate-mpumoskennsix
OIIPE/IEISIOTCS XPaHUMbIe KJIACChl, KOTOPbIE 3aTeM OTOOpaXKkaloTcs B Tabauibl 6a3bl
JAQHHBIX. ITH KJIACCHI OMPEAEIISIOTCS Ha OCHOBE aHAI3a IIPEIMETHO 06JIACTH; TO €CTh
OHU MOJIEJIUPYIOT MPEAMETHYI0 00/1acThb, JIAHHBIN IPUMEP COAEPKUT OAUH KJIACC U €r0
orobpazkeHue.

JlaBaiiTe 1IOCMOTPUM, KaK BBbIIJISAUT OObIYHbBIA XpaHMMBbIA KJIacC, KaK CO3/1aeTcs
0TOOpasKEeHNE, U Y3HAEM, YTO MOKHO JIEJIaTh C 9K3EMILIsIpAaMU XPaHUMbIX KiaccoB B Hi-
bernate.

2.2.2. XpaHuMblii Knacc

]_[e]Ib JaHHOT'O IIpUMEPA — COXPAaHUTb COO6H.[€HI/Ie B Oase JIAHHDbIX, N3BJICYb €I'0 06paTHO
1 IToKa3aTh. B IMPpUJIOKEHNN UMEETCA OUH XpaHI/IMHﬁ KJlacc Message:
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daiin: /model/src/main/java/org/jpwh/model/helloworld/Message.java
package org.jpwh.model.helloworld;
import javax.persistence.Entity;

import javax.persistence.GeneratedValue;
import javax.persistence.Id;

@Entity <— © 06s3atenbHas aHHoTauus @Entity

public class Message {
@Id <— @ 06s3atenbHas aHHoTaums @ld
@GeneratedValue <— © 3Hauenue ID GyaeT reHepupoBaThCs aBTOMATUYECKM

private Long id;
private String text; <— @ OtoGpaxenue aTpubyTOB

public String getText() {
return text;

}

public void setText(String text) {
this.text = text;

}

O Kasxaprii Kiace XpaHUMON CYIHOCTH JOJKEH UMETDh XOTs ObI OJ[HY aHHoTarmio @Entity. Hi-
bernate aBromarideckn 0ToOpa3uT ATOT KJacc B TabJUILy ¢ HazBaHueM MESSAGE.

@ Kaxpiil Ki1ace XpaHUMOIl CYIHOCTU [OJKEH UMETh UAeHTHDUIUPYIOMuUil arpubyT, mome-
yeHHbIN anHOoTaiell @1d. Hibernate oro6pasut atot arpubyT B cTosber ¢ HazBanuem ID.

© 3HaueHus WAEHTU(DUKATOPA JTOJUKHBI KAaKMM-TO 00Pa3OM CO3/aBaThCsl; 9Ta aHHOTAIMS Ha-
CTPaMBAET ABTOMATHYECKOE CO3/IaHNe NIEHTH(DUKATOPOB.

® OO6b1yHO aTpUby THI XPAHUMOTO KJIACCa PEAU3y0TCs KaK IIPUBATHBIE UJIK 3aIUIIEHHbIE CBOM-
cTBa ¢ 00IIEIOCTYTHBIMY [TapaMit MeTOJIOB uTeHusi/3anucu. Hibernate orobpasur aror arpu-
6yt B cTosGerr ¢ HazBanuem TEXT.

W pentndunupyiomuii arpubyT HO3BOJIAET IPUIOKEHUIO 00paIaThCst K MAEHTUDM-
KaTOPy XpaHUMOM CYI[HOCTU B 6ase JaHHBIX — 3HAYEHUIO IePBUYHOrO0 Kioda. Eciu agsa
9K3eMILIIPa Message MMEIOT OIMHAKOBOE 3HAUEHIE UAEHTH(DUKATOPA, OHU TIPEICTABIIS-
10T OZIHY 3aIIACh B 0a3e JaHHBIX.

B aTOM IIprIMepe UCIoJIb3yeTCst MAeH TH(MUIMPYIOMKIA aTpulyT THIIa Long, HO 9TO He
aBysiercs obs3arenbHbiM TpeboBanueM. Kak Bol yBuanTe nossxe, Hibernate mossossier
UCIIOJIB30BaTh UAEHTU(MUKATOPBI IIPAKTUYECKH JIF0OOTO THUIIA.

Bbl HaBepHSIKa 3aMETHIIU, 4TO aTPUOYT text Kracca Message MMeEeT METO/IbI JOCTYTIa
K cBoiicTBaM B cTuse JavaBeans. Kirace takske nMeeT KOHCTPYKTOP (110 YMOJTYAHHIO)
6e3 mapaMeTpoB. XpaHUMBIE KITACCHI, KOTOPBIE MBI HCTIOIb3YEM B TPUMeEpax, Oy T Mo-
XOKHU Ha 9TOT.

IK3EMIISIPhI Kiacca Message MOTYT ympaBisiTbes (COXpPaHSThCS) (GPerMBOPKOM
Hibernate, 1o a1o e o0s3aresnbho. [Tockonbky 00bekT Message He peasnusyeT 0COObIX
nHTEPMENCOB NN KJIACCOB, CBSI3AHHBIX C XPaHEHUEM, BbI MOKETE MCIIOJIh30BATH €r0
Kak 0OBIUHBII Java-Kiacc:
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Message msg = new Message();
msg.setText("Hello!");
System.out.println(msg.getText());

MosKeT OKa3aThest, YTO MBI 3/I6Ch UTO-TO MY/IPUM; HA CAMOM JI€JI€ MBI XOTUM TIPO/Ie-
MOHCTPHPOBATh BaXkHYI0 ocobennocts Hibernate, oTmgaroniyio ero ot apyrux perire-
HUI XpaHeHUsI JaHHBIX. BBl MOJKeTE MCIOIb30BaTh XPAHUMBIN KJIacC B JTII0GOM KOHTEK-
CTe UCTOTHEHUST — HUKAKOH CTETMANbHbII KOHTeHep JIsT 9TOTO He TPeOyeTCs.

He obs3aTenbHo gake WCHONIB30BATh AHHOTAIUMK JUIST OTOOPAsKEHUST XPAHUMOTO
Kiacca. [lo3ske MBI TIOKasKeM BaM JIpyTHe CocoObl 0TOOPaKEHUs, Takue Kak orm.xml,
(aiin orobpaxkenust st JPA, opuruHasbHbie haiiibl oTobpaskenus hbm.xml, u paccka-
JKeM, B KaKUX CJyYasiXx OHU OKas3bIBAlOTCSI MPEANOYTUTEIbHEE, YeM aHHOTAIMK B HC-
XOJTHOM KOJIE.

Kiacc Message rotoB. B MoskeTe COXPaHSTH 9K3eMILISPHI B Gase TaHHBIX U MHCATh
3aIPOCHI JIJIS UX 3aTPY3KH 0OPATHO B TIAMSTH MPUITIOKEHUSI.

2.2.3. CoxpaHeHue n 3arpy3ka cooOLieHui

Bam HaBepHsika He TepruTcst yBuerh Hibernate B seficTBum, Tak uto paBaiite coxpa-
HUM 9K3eMILIsIp Message B Oase maHHbIX. [Ipeskiie BCero sl B3auMoAeicTBHIA ¢ 6a3oit
JaHHBIX BaM HoHanobuTcst EntityManagerFactory. dror API mpeacrabisier eauHuUILy
XpaHeHus; B GOJBIIMHCTBE MPUIOKEHMIT TMOANEPKUBACTCS TOJIBKO OMH HK3EMILISIP
EntityManagerFactory muis oHOI eAMHUIIBI XpaHEHUS:

daiin:/examples/src/est/java/org/jpwh/helloworld/HelloWorldJPA.java
EntityManagerFactory emf =
Persistence.createEntityManagerFactory("HelloWorldPU");

B MOMEHT 3armycka mpujIoKeHre JOJKHO co3aath EntityManagerFactory; dabpuka
SIBJISIETCSI ITOTOKOOE30IIaCHOM, U BECh Balll KOJI, B3aUMOAEHCTBYIONIMIT ¢ 6a30ii JaHHBIX,
JIOJIZKEH MCIT0JIb30BaTh ee.

Teneps Bbl cMOKeTe 3aITyCTUTDH TPAH3AKIIUIO U COXPAHUTD dK3eMILIIp Message:

daiin:/examples/src/est/java/org/jpwh/helloworld/HelloWorldJPA.java

UserTransaction tx = TM.getUserTransaction(); <— @ Monyyaem goctyn k UserTransaction
tx.begin();

EntityManager em = emf.createEntityManager(); <— @ Cospaem EntityManager

Message message = new Message(); <— © Cospaem coobuieHue
message.setText("Hello World!");

em.persist(message); <— @ CoxpaHsiem cO0bLLEHME

tx.commit(); <— © 3asepwaem (commit) TpaH3aKLMIO
// INSERT into MESSAGE (ID, TEXT) values (1, 'Hello World!')

em.close(); <— O 3akpbiBaem EntityManager

O Ilonyyaem pocryn k crangapriomy API yrpasienust tpansakiusivu — UserTransaction —
1 3aITyCKaeM TPAH3aKIUIO B JAHHOM TIOTOKE BBITIOTHEHMS.
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® HaunnaeM HOBbIN ceaHc pabOThI ¢ 6a30il JAHHbBIX ITyTeM co3lanus EntityManager. Otor 00b-
€KT ITOCJTYKUT KOHTEKCTOM JIJIS1 BCEX OIepaliiii ¢ XpaHUJIUIIIEM.

© CosjlaeM HOBbIIT HK3EMILISP 0TOOPAKAEMOr0 KJIacca Tpe/IMETHON Mojiesiu Message u 3ajiaeM
€ro cBOHCTBO text.

O Ilomemaem 00BEKT M3 MaMsITH NPUJIOKeHUs (transient instance) B XpaHusuiie, fesast ero
xpanuMbiM. Teneps Hibernate snaet, uto Bbl X0Tesn Obl COXPAHUTD ITU JAHHBIC, HO OH HE
00s13aTeNIbHO 0OpaTUTCS K 6ase JaHHBIX B TOT K€ MOMEHT.

© 3asepuraem tpansakiuio. Hibernate aBroMmaruuecku npoBepyuT KOHTEKCT XPAHEHUS U BBIIIOJI-
HUT HeoOxoauMy1o SQL-uHerpykuuio INSERT.

O Ecuu EntityManager cosan BaMH, BbI JIOJKHBI €70 3aKPbITh.

Yro6bl IOMOUb BaM pasobparbcs B TOM, Kak paboraer Hibernate, Mbl Oyzem 1oka-
3BIBATh ABTOMATUYECKU CO3/IAHHBIE U BBITTOTHEHHBIE SQL-BRIpAKEHNS B BU/IE KOMMEH-
TapueB B HCXoAHOM Koze. Hibernate Berassister 3amuchk B tabsmiry MESSAGE ¢ aBTOMa-
THYECKH CT€HEPUPOBAHHBIM 3HAYEHUEM CTOJIOIA TIEPBUYHOTO KJitoua ID U 3HaYeHHeM
aTpubyra TEXT.

Bol MOsKkeTe 3arpy3uTh 9TH JIAHHBIE TT035Ke, UCIOJIB3Ys 3aTPOC K 6ase JaHHBIX:

daiin:/examples/src/est/java/org/jpwh/helloworld/HelloWorldJPA.java

UserTransaction tx = TM.getUserTransaction(); <— @ [lpanuua TpaH3aKuum
tx.begin();

EntityManager em = emf.createEntityManager();

List<Message> messages = <— @ BoinonHeue 3anpoca
em.createQuery("select m from Message m").getResultList();
// SELECT * from MESSAGE

assertEquals(messages.size(), 1);
assertEquals(messages.get(0).getText(), "Hello World!");

messages.get(0).setText("Take me to your leader!");  <— © Mensem sHaueHue CBOICTBA

tx.commit(); <— @ Boinonnut UPDATE
// UPDATE MESSAGE set TEXT = 'Take me to your leader!' where ID =1

em.close();

0 Kaxoe B3aumoeiictsue ¢ 6a3oil JaHHBIX JOJIKHO OCYILIECTBIISITCSI BHYTPH SIBHO 33/IaHHBIX
IpaHul] TPAH3AKIUU, JaXKe €CJIU Bbl IIPOCTO YUTaeTe JaHHbIe.

@ BoirosiHsieM 3a1poc /st U3BJI€YEH s BCeX COOOIEeHn I 13 6asbl TaHHbIX.

© Bbl MoskeTe OMEHsITh 3HaueHre cBoiicTBa. Hibernate aBromariyeckn 0OHApYKHUT 9TO M3Me-
HEeHUeE, T. K. 3aTPY’KEHHDII 9K3eMILTAP Message 0CTaeTCs CBA3AHHBIM ¢ KOHTEKCTOM XPaHEeHUs,
Ky/la OH OBbLI 3aIPYsKCH.

® B momenT ¢ukcanuu Tpansakiuu Hibernate mpoBepuT KOHTEKCT XpaHEeHUs Ha TIPEJAMET 13-
MEHEHUST COCTOSIHUST U aBTOMaTHUecKy BbIoaHuT SQL-3ampoc UPDATE jijisi CUHXPOHU3AIIUY
cocTosTHYsI 6a3bl TAHHBIX ¢ OOBEKTOM B ITAMSITH.

S3bIK 3a1TPOCOB, KOTOPBI BB yBU/IENU B ipuMepe, — aTo He SQL, a Java Persistence
Query Language (JPQL). B atom mipocTeiiniem npruMepe HET CHHTAKCUYECKOW pa3HU-
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TIbI, TeM He MeHee Message B TEKCTe 3aMpoca 03HAYAET He UMsT TaOIUIIbI GA3bI TAHHBIX,
a MMsT XPAHUMOTO Ki1acca. Ecm Bbr 0To6pa3uTe KIace B IPYTYIO TabJIHILY, 3ampoc OyIeT
MTPOIOJIKATH PabOTATD.

Takxe crouth oT™MeTHTh, uTo Hibernate aBromMarnuecku ornpezessieT U3MeHEHUE
TEKCTa COOOTIEHMST U COXPAHsIeT UX B 6aze JAaHHBIX. ITO — ofiHA M3 ocobennocTeit JPA,
ABTOMATHUYECKOE CPABHEHHUE COCTOSTHUS 00HEKTOB B fieficTBUN. BoJTbiite HET HEOOXOIH-
MOCTH SIBHO TpeGOBaTh OT [HCIeTdepa XPAHIIIUIIA 0OHOBUTH (a3y MaHHDLIX, KOT/IA BB
MeHSIeTe COCTOSHIE 00BEKTA B TPAH3AKIIUIL.

BoT BbI 11 3aKOHYTITH cO3/at e CBOeTo mepBoro mpuaokenns ¢ Hibernate u JPA. By,
BO3MOXKHO, 3aMETHJIN, YTO MBI TIPEITOYNTAEM TTHCATh TPIMEPHI B BUJIE NCHOTHIEMBIX
TECTOB, UCIIOJIb3Ys YTBepsKAeHU (assertions) juisl IPOBEPKU IIPABUIBHOCTH Pe3yJIbTa-
Ta Kax10il onepanuu. Mbl B3s/11 Bce IIPUMepPLI [ 9TOI KHUTY U3 TECTOBOIO KOJa,
9TOGBT BBI (M MBT) MOTJTH OBITH YBEPEHBI, UTO Bee paboTaeT Kak Hamo. Ho ato, k coxae-
HIIO, 03HAYAET, YTO BaM MOTPeOYeTCsT T0GABUTH HECKOTHLKO CTPOK KO/, YTOOBI CO3ATh
EntityManagerFactory B TecToBOM OKpyskeHUU. MBI [1O0CTapauCh clies1aTh HAaCTPOUKY
TECTOB KaK MOKHO 0oJjiee TIPOCTO#. DTOT KOJ BbI Haiizere B org.jpwh.env.JPASetup u
org.jpwh.env.JPATest; ucrosnb3yiiTe €ro Kak OTIIPABHYIO TOUKY MPU HAIUCAHUH COO-
CTBEHHBIX TECTOB.

ITpeske yeM Havath paboTy Hag Gosee JKU3HEHHBIMU TPUMEPAMH, TaBaiiTe TOCMOT-
pUM, Kak ocyTiecTBsieTcst Hactpoiika Hibernate.

2.3. OpurnHaneHasn KoHpurypauns Hibernate

HecMmoTpst Ha T0 uTo 0cHOBHAast (M OOIIUPHAs) HACTPOIiKa cTaHapTU3npoBana B JPA,
BBl HE CMOJKETE TIOJIYYUTh J0CTYIa KO BceM HioancaM Kouduryparnuu Hibernate ue-
pes persistence.xml. OTMETUM TakyKe, YTO OOJBIIMHCTBO TPUIOKEHUH, ake BechbMa
CJIOKHBIX, He TpebyeT 0coObIX HACTPOEK U, TaKUM 06pazoMm, He ucnoabdyer APT s
HaYyaJIbHOW 3arpy3KH, TIOKa3aHHBI B 9TOM pasjese. Ecaum BbI He yBepeHbI, MOKETe
MPOIMYCTUTH ATOT Pasjiest, YToObI BEPHYTHCS K HEMY MO3sKe, KOT/ia ToTpebyercs pac-
mUpUTH afantepsbl Tuos (type adapters) Hibernate, no6asuts nectanpapribie SQL-
byukIIUM U T. 1.

OpurnnanbHbiM 9KBUBasieHTOM EntityManagerFactory us JPA aBistercst xiacc org.
hibernate.SessionFactory. Kak mpaBusio, oH ojuH BO BCEM IPUJIOKEHWH; TaKKe OH
o6bennHgeT 0TOOPAKEHUS KIACCOB ¢ KOH(MUTYpaIieil TOAKIOUeH!s K 6a3e JaHHbIX.

Opurunanpibiii API s navanphoii 3arpysku Hibernate coctout s HecKOJIbKUX
YPOBHEH, MPeAOCTaBAAIONINX MOCTYIl K OIPEJCJEeHHBIM acneKkTaM KOH(MUTYpalnui.
B naumbosiee kpatkoMm Buje MocTpoeHne SessionfFactory BITJIAANUT caeayomum 06-
pasom:

daiin:/examples/src/est/java/org/jpwh/helloworld/HelloWorldHibernate.java

SessionFactory sessionFactory = new MetadataSources(
new StandardServiceRegistryBuilder()
.configure("hibernate.cfg.xml").build()
).buildMetadata().buildSessionFactory();
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ITOT KOJI 3aTPY3UT BCe HACTPOIKH 13 KoHpurypannonHoro ¢aiiia Hibernate. Ecoin
y Bac €CTb CYIIECTBYIONINN MTPOEKT, BO3MOYKHO, ATOT (Dailsl yke HaXOAUTCA B ITyTH T0-
ncka Kiaccos. [ono6Ho persistence.xml, 5T0T KOHGUTYpAIIMOHHBIN aiis, copepKuT
METaV MOAKII0YeHNsT K 6ase AHHBIX, a TaKKe CIMCOK XPAHUMBIX KJIACCOB U JPYTHX
CBOHCTB KOH(UTYpaInN.

JlaBaiite mpoaHasusupyem atot hparMeHT Koja u pacemorpuMm API Gosiee retasbHo.
Cnauasia cosiaiuM aK3eMIIsIp ServiceRegistry:

daiin:/examples/src/est/java/org/jpwh/helloworld/HelloWorldHibernate.java

StandardServiceRegistryBuilder serviceRegistryBuilder = <— @ Kouctpyktop
new StandardServiceRegistryBuilder();

serviceRegistryBuilder <— @ Kondurypauus peectpa cnyx6
.applySetting("hibernate.connection.datasource", "myDS")
.applySetting("hibernate.format_sql", "true")
.applySetting("hibernate.use_sql_comments", "true")
.applySetting("hibernate.hbm2ddl.auto", "create-drop");

ServiceRegistry serviceRegistry = serviceRegistryBuilder.build();

© ITOT KOHCTPYKTOP MOMOJKET CO3[aTh HEM3MEHSIEMbIiA PeeCTp CJIy:KO OCPEICTBOM BbI30BA I1e-
MOYKH METO/IOB.
® HacrpausaeMm peectp CiysKO, IPUMEHsIS HACTPOIKHL.

Eciiit BbI XOTUTE BBIHECTH KOH(UTYPAITUIO peecTpa CIy:KO B OTAETbHBIN (ails1, Mo-
JKeTe 3arpysKaTh HACTPOUKU 13 (haiisia CBOWMCTB B Iy TH TTOMCKA KJIACCOB ITPU MOMOIIHN St
andardServiceRegistryBuilder#load-Properties(file).

[TocTpons HemaMeHsIeMbIit 9K3eMILTISAp ServiceRegistry, BbI MOXkeTe TTepeiTH K CIIe/yio-
meMy artamny: coobmuth Hibernate, kKakne n3 XpaHUMBIX KJIACCOB SIBJISIFOTCST YacThiO Me-
TaJIaHHBIX OTOOpaKeHNUs1. VICTOUHUKY METaJIaHHBIX HACTPAUBAIOTCSI CJIEILYIOIIUM 00Pa3OM:

daiin:/examples/src/est/java/org/jpwh/helloworld/HelloWorldHibernate.java
MetadataSources metadataSources = new MetadataSources(serviceRegistry);

metadataSources.addAnnotatedClass( <
org.jpwh.model.helloworld.Message.class @ [l06aBnsieM XpaHuMble Knacchl © Tpebyetcs
); B UCTOYHUKIN METalaHHbIX peectp cnyx6

// DobaBuTb ¢aiinbl oTobpaxeHusa hbm.xml
// metadataSources.addFile(...);

// Mpo4utatb Bce daitnbl oTobpaxeHua hbm.xml u3 cbopku JAR
// metadataSources.addJar(...)

MetadataBuilder metadataBuilder = metadataSources.getMetadataBuilder();

© DTOT KOHCTPYKTOP MOMOTAET CO3/[aTh HEM3MEHSIEMbIIT PeecTp CJIy:KO € MCIOJIb30BAHNEM Iie-
ITOYKHU BbBI3SOBOB METO/I0B.
® KouburypupopaHue peecTpa ciry:K0 MPUMEHEHUEM HACTPOEK.

B npuknagrom nporpammHoM mHTepdeiice MetadataSources nmeeTcss MHOKECTBO
METO/IOB MJIsT TOOABIEHUST MCTOYHUKOB OTOOPAKEHUT; 32 TOMOJHUTETbHON UHDOP-
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Mareit obpamaiirech k gokymernrtanuu JavaDoc. Ciemayouuii atam mporeaypb
HavyaJbHON 3arpy3KU — MOCTPOEHME BCEX META/AHHBIX, HYKHBIX (GpeiimBopky Hi-
bernate, ¢ momoripio ax3eMmisipa MetadataBuilder, moJyd4eHHOTO M3 MCTOUYHUKOB
MeTaJIJaHHbIX.

[Tocsie aTOrO MOKHO 3aITPOCUTH METAAHHBIE JITIST TIPOTPAMMHOTO B3aMMOJIEHCTBUS
¢ kKoupuryparmeii Hibernate niri ipoo/kuTh 1 mocTpouTh SessionFactory:

daiin:/examples/src/test/java/org/jpwh/helloworid/HelloWorldHibernate.java
Metadata metadata = metadataBuilder.build();
assertEquals(metadata.getEntityBindings().size(), 1);

SessionFactory sessionFactory = metadata.buildSessionFactory();

CospaHue EntityManagerFactory ¢ nomowbio SessionFactory

Ha mMomeHT HanucaHnmnsa kHurn Hibernate He nmen yno6Horo APl ons nporpaMmmHOro
co3paHna EntityManagerFactory. Ins 9TOM Lenn MOXHO MCNOJb30BaTb BHYTPEeHHUN API:
knacc org.hibernate.jpa.internal.EntityManagerFactoryImpl nmeeT KOHCTPYKTOP, Npwu-
HUMaoLLMIM ak3emMnnsp SessionFactory.

JlaBaiite ybemumcst, 4To JaHHast KOHGUTypaius pabotaer, COXPAaHUB U 3arPy3UB CO-
oblieHue ¢ TToMOIIIbI0 opuriHaibHoro Hibernate-skBuBasieHTa kiracca EntityManager—
org.hibernate.Session. Co3naTh aK3eMILIsIp Session MOKHO ripu oMol SessionFac-
tory, KpoMe TOTO, CeaHC MOKEH 3aKPhIBAThCA TaK ke, Kak EntityManager.

i MOKHO MCIOJIB30BaTh APYTY1o ocobernocTh Hibernate u npegocraButh hpeiim-
BOPKY caMOMY 1103a00TUTbCS O 3aKPBITHI S€Ssion ¢ momolibio SessionFactory#getCur
rentSession():

daiin:/examples/src/ test/java/org/jpwh/helloworld/HelloWorldHibernate.java

UserTransaction tx = TM.getUserTransaction(); <— @ Monyyaem goctyn k UserTransaction
tx.begin();

Session session =
sessionFactory.getCurrentSession();  <— @ Monyyaem org.hibernate.Session

Message message = new Message();
message.setText("Hello World!");

session.persist(message); <— @ [puknagHele nHtepdeiicel JPA n Hibernate cxoxm

tx.commit(); <€— @ dukcupyem TpaH3aKLMIO
// INSERT into MESSAGE (ID, TEXT) values (1, 'Hello World!')

O [losyyaem JOCTYN K CTaHAAPTHOMY TIPOrPaMMHOMY MHTepdeiicy yrnpaBieHus TPaH3aKIIKsI-
Mu — UserTransaction — u 3amyckaeM TPaH3aKIINIO B TEKYIIEM TIOTOKE BBITTOJTHEHNUS.

® Kornma 661 Bl HI BeI3bIBasN getCurrentSession() B ToM ke TIOTOKE, BBI BCera OyaeTe TOTy-
YaTh TOT ke 9K3eMILIIp org.hibernate.Session. OH aBTOMATHYECKH CBA3BIBAETCS C TEKYTIEH
TpaH3aKIMel 1 3aKPBIBAETCST aBTOMATUIECKH MPU (GUKCAITIMH UM OTKAaTe TPAH3aKINN.
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© Ilpuxiannoii nnrepdeiic Hibernate ouenb moxoxk Ha cranmapTHbiii Java Persistence API,
1 GOJIBLIMHCTBO METOJ[OB HA3BIBAETCS OJIUHAKOBO.

O Hibernate cunXpoHU3UPYeET ceaHc ¢ 630l JAHHBIX 1 ABTOMATUYECKU 3aKPBIBAET «TEKYIIIiT»
CeaHc B MOMEHT (PUKCAIUY CBS3AHHON TPAH3AKIIHIH.

Hcnomb3oBanne TEKYIIETO ceaHca IoMOoraeT COKpaTuTb KO/

daiin:/examples/src/test/java/org/jpwh/helloworid/HelloWorldHibernate.java

UserTransaction tx = TM.getUserTransaction();
tx.begin();

List<Message> messages = <— @ 3anpoc Ha 0CHOBE KpUTEPUEB
sessionFactory.getCurrentSession().createCriteria(
Message.class
).1list();
// SELECT * from MESSAGE

assertEquals(messages.size(), 1);
assertEquals(messages.get(0).getText(), "Hello World!");

tx.commit();

© 3anpoc Ha ocHoBe kpurepreB Hibernate — ato Tuno6e3omacHbiil ¢riocod mporpaMMHOTO CO-
CTaBJIEHUS 3aIIPOCOB, ABTOMATHYECKH IIpeoOpasyeMbix B SQL.

BoabpmmHaCcTBO TIPUMEPOB B 3TOW KHUTE HE HMCIOJIb3yeT KJaccoB SessionFactory
u Session. Bpemst or BpeMeHHU, KOrjia orpeesieHHast (GyHKIMOHAIBHOCTD OY/IeT J10-
crymna Tosbko B Hibernate, mbl Oyzem meMoHcTpupoBaTh, Kak gocraBath (unwrap())
OpUTHHAJIbHBIE MHTepdeiichl n3 ctangapTabix AP

2.4. Pesiome

O Bbwl 3aBepuiniu cBoii nepsbiii JPA-1ipoexr.

Q Bbl Hammcau nepBblil XpaHUMBIii KJIacC U ero 0ToOpakeHue ¢ IIOMOLIbI0 aHHOTA-
U

O Bbwl y3Ha/M, KaK HACTPOUTD M BBITIOJHUTH HAYAJIBHYIO 3arpy3Ky €JIMHUIIBI XpaHe-
HU, KaK cO3/IaTh TOUKY AocTyma EntityManagerFactory. 3aTem BBl MCIIOJIB30BATN
EntityManager aust B3aumopeiicTBus ¢ 6a30il HaHHBIX, COXPAHIS U 3arpysKas 9K-
3eMILJISIPbI XPAHUMBIX KJIACCOB MTPEJAMETHON MO/JIEJTH.

QO Mbi o6cyauan HeKoTopbie GoJiee IPOABUHYThIE BO3SMOKHOCTH HacTpoiiku Hiber-
nate, a Takxe skBuBaseHTHble OasoBble API, npenocrasiasiembie Hibernate: Ses-
sionFactory u Session.



[NaBa

00 0000000000000 00 00000000 000000000000000000 0000

Moaenun
npeamMmeTHon obAacTn
N MeTaAaHHbIe

B aTon rnase:

O yuyebHoe npunoxeHne CaveatEmptor;

Q peanusauus npeaMeTHOM Moaenu;

Q  TMNbl MeTaaaHHbIX 00 BbEKTHO-PENALMOHHOIO OTOOpaXeHus.

ITpumep «Hello World» us mpeabiayiieii riaasbl mosHakomua Bac ¢ Hibernate; oue-
BUIHO, OH He 0060 MOJIe3€eH /ISt TOHUMAHIS TPEOOBAHUI K PeaTbHbIM TTPUIOKEHUSIM
CO CTTOXKHBIMEU MOJIESISIMU TAaHHBIX. JI0 KOHIA KHUTH MBI Oy/IeM HMCTOMb30BaTh Oosree
caoskHoe yaebroe mpunoxenre — CaveatEmptor, crctemMy OHIalH-ayKITMOHA — [IJI5T /le-
MoHcTpaiuu BosmoskHocteil Hibernate u Java Persistence («caveat emptor» o3Hauaet
mo-nateian «IIycTh mokymaTems OymeT OauTesnens ).

aBHble HoBoBBeaeHuda B JPA 2

O Peanusaumn JPA Tenepb aBTOMaTUYECKN MHTErPUPYIOTCA C peannsauusmm Bean
Validation. B MOMEHT COXxpaHeHns aHHbIX peann3aLms aBToMaTU4eCckn NpoBepseT
OrpaHUYEeHNsT XPaHNMbIX KIIaCCOB.

O [Job6asneH knacc Metamodel. Bbl MOXeTe nonyyatb AOCTYN (HO, K COXAJIEHMIO, HE N3-
MEHSITb) K MMEHaM, CBOMCTBaAM 1 MeTaaHHbIM 0TOOPaXeHUst KNacCoB B eANHULE
XpaHeHus.

Haurem 0630p TIPUIOJKEHUST CO 3HAKOMCTBA C €r0 MHOTOYPOBHEBO apXUTEKTYPOTi.
[Tocsie 5TOTO BBI y3HAETE, KAK BBIABJISATH OU3HEC-CYITHOCTH TIpeaMeTHOiT obmacti. Cos-
MaINTe KOHIENTYATbHYI0 MOJIETb 9TUX CYIIHOCTEH 1 UX aTpubyTOB, Ha3bIBAEMYIO MO-
denvio npedmemnoil 0b6iacmu,  peansyeTe ee Ha Java B BUJIE XPAHUMBIX KJIacCOB. Mbl
MOTPATHM HEMHOTO BPEMEHHU, YTOOBI BBISICHUTD, KaK 3TU KJIACCHI IOJGKHbI BBITJISICTD
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¥ KaKoe MeCTO OHU 3aHNMAIOT B THITUYHOW apXUTEKType MHOTOYPOBHEBOTO TIPUJIOKE-
HUg. MBI TakKe pacCMOTPUM BO3MOKHOCTH TOJTOBPEMEHHOTO XPaHEHUS KJIaCCOB U TO,
Kak 9Ta 0COOEHHOCTH BJIMsIET Ha IIPOEKTHPOBAHME U peannsanuio. Ml 106aBuM Hoz-
nep:kky Bean Validation njist aBroMaTHYeCKON MTPOBEPKH IEJOCTHOCTU JAHHBIX MIPE/l-
METHOI 00J1aCTH, OTHOCSIIMXCS HE TOJIBKO K XPaHUMOIN MHMOPMAIUK, HO U KO BCeil
OU3HEC-JIOTHKE.

3aTeM MbI HCCIELYEM TUIBI METAAHHBIX OTOOPAKEHUH, MOMOTAOIINX COOOIIHUTh
dpeitmBopky Hibernate, kak XxpaHUMbIE KJIACChI M KX CBOICTBA COOTHOCATCS ¢ TabIUIa-
MU (a3bl JAHHBIX ¥ CTOJAOIAMU. ITO JEITAETCS TaK Ke IIPOCTO, KaK JoOaBIeHe anHoTa-
IUH TTPSIMO B UCXOAHBIN KO Java-kiaccoB uau cozganne XML-0KyMeHTOB, KOTOPbIE
BIIOCJIEACTBUN OYIyT PasBEPHYThI BMECTE ¢ OTKOMIIMIMPOBAHHBIME Java-KjaccaMu
u k kotopbiM Hibernate cMoskeT moyduTh 10OCTYI BO BpeMsl BbITIONHEHUsL. [IpounTas
3Ty TJIaBY, BbI y3HaeTe, KaK B MO-HACTOSIIEMY CIOKHBIX IIPOEKTAX OTPEETSITh Te YaCTh
HPEAMETHOI 06J1aCTH, KOTOPBIE CBSA3AHbI C XPaHEHUEM, U KaKOU TUII MeTaJaHHbIX [IPe/l-
MOYTHTEJIbHEe B TON MM MHOW cuTyaruu. [IpucTynum K co3aHuio MpuioKeHust.

3.1. YuyebHoe npuno)keHne CaveatEmptor

[Tpumep CaveatEmptor — 3T0 npujioKeHue OHJIANH-AYKIMOHA, EMOHCTPUPYIOIEe
mpuembt pa6otel ¢ ORM u Boamoxknoctu Hibernate. Bor MoskeTe 3arpy3uth HCXOAHBII
KOJ IPUJIOKEHMSI 110 agpecy: http://www.jpwh.org. B 910l KH1re MbI He OyeM yIeasaTh
GOJIBILIOr0 BHUMaHMsI II0JIb30BATEIbCKOMY MHTepdeiicy (910 MOKeT ObITh BeO- MK
«TOJICTBIIT» KJWEHT), & COCPEIOTOYMMCSI Ha peasn3alivi JI0CTyna K JaHHBIM. B Tom
cilydae, KOrJia POEKTHbBIE PEIICHNUs, Kacalolrecs: JOCTyTa K JaHHBIM, OYAyT UMETh
HOCJIEICTBUS JIJIsl [10JIb30BATEIbCKOr0 UHTEpdeiica, Mbl €CTECTBEHHO OyeM 0OpaliaTh
BHMMaHKe Ha 00a acIeKTa.

Y100BI HOHATH IIPOGIEMBI IPOEKTUPOBAHNS, cBa3aHibie ¢ ORM, IpuTBOpUMCS, 4TO
npusnokennsi CaveatEmptor eie He cyiecTByeT U BbI co3jiaete ero ¢ HyJsd. Haunem
C PACCMOTPEHUS APXUTEKTYPBHL.

3.1.1. MHoroypoBHeBasi apxuTektypa

B 1060M HETPUBUATBHOM TIPUIIOKEHUN OOBIYHO UMEET CMbICJI OPraHM30BaTh KJIaCCh
COTJTACHO 06JIACTSIM OTBETCTBEHHOCTH. JIOJITOBPEMEHHOE XPaHeHHe — OJIHA 00JIACTh OT-
BETCTBEHHOCTH; JIPYTHE BKIIOYAIOT MIPEICTABIEHIE, PaOOUHil Mpotiecc U OU3HeC-JIOTH-
Ky. Tunuunas 06bEKTHO-OPUEHTUPOBAHHAS APXUTEKTYPa COCTOUT U3 YPOBHEH, Mpeji-
CTaBJISTIONIMX 00JIACTH OTBETCTBEHHOCTH.

CKBO3HbIE 3aaa4u

Kpome Bcex mpouux, CyLLeCTBYIOT €LLe Tak Ha3blBaeMble CKBO3HbIE 3a4a4u, KOTOPbIe
MOryT UMeTb peanusaunio, obLLyio 4J1s BCeX NPUIoXeHUI, Hanpumep B koge dperm-
Bopka. K TUMNMYHBIM CKBO3HbIM 3aJa4amM OTHOCHATCS XypHannmpoBaHue, aBTopu3aums
1 padrpaHnyeHne TpaH3akLuun.
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MHoroypoBHeBasi apXUTEKTypa oIpeessieT UHTePhENChl, UCIoIb3yeMble peasu-
3alMUAMK Pa3JUYHBIX 00JacTeil OTBETCTBEHHOCTH, U MO3BOJISET BHOCUTH M3MEHEHUSI
B peaIM3alnio KakKJ0To YPOBHS 0e3 Cepbe3HOTro HapylieHus: paboThl Apyrux. 11om06-
HOE pas/ieIeHre OTIPEIEIISIeT TUTIBI 3aBUCUMOCTEN MEKTy YPOBHSIMU. MHOTOYpOBHEBast
apXUTEKTYPA IOJZKHA MTOAYUMHATHCS CIEAYIONTM MTPABUIIAM:

o

nepesada THGOPMAIINN OCYIIECTBISICTCS CBEPXY BHU3. Kaskblil ypoBeHDb 3aBH-
CHT TOJIbKO OT HHTepdetica TOTo YPOBHS, KOTOPBIH HAXOANTCS HETIOCPEICTBEHHO
0J] HUM;

KaK/IbIi YPOBEHb HIUETO He 3HAET O JPYTHX YPOBHIX, KPOME HIDKETIEKAIIeTo.

B pasnuuHbIX cucTeMax O6JACTH OTBETCTBEHHOCTH TPYIIUPYIOTCS MO-Pa3HOMY,
OTIpeIesisisl pa3ImyHble yPOBHU. TUITNYHAS TPOBEPEHHAST BpEMEHEM BBHICOKOYPOBHEBAST
apXUTEKTyPa MPUJIOKEHIS UCTIONb3yeT TPU YPOBHSL: MTPEACTABJICHNUST, OU3HEC-TIOTHKU
U XpaHeHwusl, KakK 1moka3aHo Ha puc. 3.1.

)

YpoBeHb NpeacTaBneHus }\‘

i O6paboTymku,

Mopenb YTUNUTBI
npegmMeTHon <—| YpoBeHb 61U3HEC-NTOrNKK |—> " BCMOMO-
ratesfibHble

i Knacchbl

YpoBeHb XpaHeHust }/'

Basa
[aHHbIX

obnactu

Puc. 3.1 < YpoBeHb XxpaHeHus
aBnsieTcss 6a30BbIM B MHOFOYPOBHEBOW apXUTEKTYPE

Yposenv npedcmasienus — oruka 1moib30BaTENbCKOro0 HHTEPdENca HaXOAUTCSI
Ha camoM Bepxy. Koz, oTBevaromnuii 3a mpe/icTaBjieHue, yipaBjieHue CTpaHuIein
1 HABUTAIMIO, HAXOAUTCS B yPOBHE TIpe/icTaBieHus. Ko 1mosb30BaTeIbCcKOro
unTepdeiica MokeT oOpalarbCs HAIPSMYIO K OM3HEC-CyNIHOCTAM 001Iel Mo-
Oenu npedmemnoil obiacmu 1 0ToOpakaTh UX Ha SKPaHE BMECTE C dJeMEHTaMU
yIIpaBJIeHUs [IJIsI BBITTOJTHEHUST PA3JIMYHbBIX AeHCTBUI. B HEKOTOPBIX apXUTEKTY-
Pax 9K3eMILISIPbl OU3HEC-CYIHOCTE MOrYT OBITh HEJOCTYIIHBI KOALY 110JIb30Ba-
TeJIbCKOTO MHTepdeiica HANPSMYIO: HallpUMep, KOT/Ia YPOBEHb MPe/ICTABIEHUS
paboTaeT Ha APYroM KoMIibloTepe. B Takux cjydasix YPOBHIO IIPeCTaBJIEHMUSI
MOKET TI0TPe6GOBaThC COOCTBEHHAsSI CIelUalbHast MOJE/b Iepefadul JaHHbIX,
[PEeACTaBJISIONIAst JUIIb MOAMHOKECTBO MOJEIU IPEAMETHOI 06JIacTH, MOAX0-
JISITIEN /11 TTepeiadn.

Ypoesenv 6usnec-nozuxu — KoHKpeTHbIE (POPMBI TOTO YPOBHSI CUJIBHO pasjinya-
I0TCS1 B 3aBUCUMOCTH OT TIPUJIOsKeHust. CUNTAeTCst, 4YTO YPOBEHb OM3HEC-JIOTHKH
OTBEYAEeT 3a PEANU3AINIO JTOObIX OM3HEC-TPABUJI MU CUCTEMHBIX TPeOOBAHUI,
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KOTOPbIe BOCTIPUHUMAIOTCS TTOJB30BATEISIMI KaK OTHOCSIITHECS K TTPeIMeTHOMN
o6sacTr. ATOT yPOBEHD OOBIYHO COMEPIKUT HEKUN YITPABIISIONIIT KOMITOHEHT,
KOTOPBIH 3HAET, KOT/IA M KaKoe GU3HeC-TPABIIIO MPUMEHITh. B 0IHIX crcTeMax
9TOT YPOBEHb NMeEET CBOe BHYTPEHHEE TIPE/ICTaBJICHIE CYIIHOCTEH TpeIMeTHOMH
obmacTu. B Ipyrux — OH 3aBUCHT OT pealn3alui TMPeMETHOH Mozenn, obmeit
7SI BCeX YPOBHEH TPUIOKEHUS.

O Yposenv xpanenuss — ypoBeHD TUTETHHOTO XPAHEHHST TAHHBIX COCTOUT M3 HabO-
pa KJIaccoB 1 KOMIIOHEHTOB, OTBETCTBEHHBIX 32 COXPAaHEHNE U U3BJICUCHNE JIaH-
HBIX M3 OTHOTO WM HECKONBKUX XPAHIIIHIL. ITOMY YPOBHIO TPeGYETCST MOIETD
CYIIHOCTEN TIPEAMETHOH 00IaCTH, COCTOSTHIS KOTOPBIX TIPEATIONATAETCST XPAHNTD.
YpoBeHb XpaHeHust — TO MecTo, T7ie 60rbIie Beero ncrob3ytotes JPA n Hibernate.

O Basa dannvix — Kak TPABUIIO, SIBISIETCST BHENTHEH U UCTOTB3YETCST HECKOTbKI-
M1 mputokenusmu. Ecin nemosbayerest 6a3a qanubix SQL, v Hee ecTh cxeMa
U, BO3MOKHO, XDAHUMbIE TIPOTIE/LYPDI IS BHITTOTHEHNsT GU3HEC-IOTHKU B HETTO-
CPECTBEHHOMN GJIM30CTH K TAHHDBIM.

O Bcnomoezamenviivie u caysrcebivle KAACCHL — B KAKIOM MPUTOKEHUT HMEETCsT Ha-
60p MHOPACTPYKTYPHBIX BCIOMOTATENHHBIX M CAYKEOHBIX KIACCOB, KOTOPBIE
HCTIOTH3YIOTCS BO BCEX YPOBHAX NMPHUJIOKEHU (Kak, HampuMmep, kKiaacc Exception
st 06paboTKy omrOOK). ATH 0bIIHe HHOPACTPYKTYPHBIE 2JIEMEHTBI He 00pa-
3YIOT OT/IETBHOTO YPOBHS, T. K. /I7IsT HUX HE BBITTOJHSIOTCS MTPAaBNJIa 3aBUCHMOCTH
MEsKIy YPOBHIMH B MHOTOYPOBHEBOI apXUTEKTYpe.

Temeps, ocsIe 3HAKOMCTBA C BBICOKOYPOBHEBOH apXUTEKTYPOIi, MOKHO COCPEI0TO-

YUTHCS HA PENTEHNN TPOOJIEM TTPEIMETHON 06TaCTH.

3.1.2. AHanu3 npeaMeTHOW obGnacTu

Ha caenyronieM ararie Bbl, COBMECTHO € 9KCIIEPTaMU B TIPEAMETHON 00JIaCTH, JOJKHBI
[POAHAIU3UPOBATH MTPOBJIEMbI, KOTOPbIE TPEACTOUT peliaTh BalleMy IPOrPAMMHOMY
00eCIIeueHnO, a TAKKE OIIPEAEIUTh OCHOBHBIE CYIHOCTH U CIIOCOOBI B3aUMOEICTBUIL
MEXy HUMU. [JTaBHBIN MOTHB ITPOBEJICHUS aHAIN3a W TIPOEKTUPOBAHUS TTPEIMETHOM
MOJIEJIN COCTOUT B BBIAABJIEHUH CYTH IIPEAMETHON 001acTH 1JIsI 1ieJiell paspaboTKu Ipu-
JIOJKEHUSI.

CylnIHOCTH, KaK MPaBUJIO, SBISIOTCS TOHSATUSMU, 3HAKOMBIMU TI0JTh30BATEJSIM CH-
CTEMBI: TIJIATeX, KJIMEHT, 3aKa3, TOBap, Mpe/JIOKeHre IeHbl Ha ayKiuone u T. 1. He-
KOTOPBIE CYIHOCTU MOTYT MPEACTABJISATH MEHEe KOHKPETHbIe aOCTPaKIK, TaKe KaKk
aJNrOpUT™M (HDOPMHUPOBAHUST 11€H; HO JIaKe TaKKWe CYINTHOCTHU TIOHSITHBI TTOJIb30BATESIM.
Bsl MoskeTe HaliTh BCe 9TH CYIIIHOCTH B KOHIENTYaJIbHOM IIPeJCTaBIeHIH O13Heca, KO-
TOPOE MHOT/IA Ha3bIBAIOT GU3HEC-MOOENDIO.

Ha ocHoBe 9T0ii GU3HEC-MOAEIN HHIKEHEPhI U apXUTEKTOPBI 0GBEKTHO-OPUEHTHPO-
BarHOro ITO co31a10T 0GBEKTHO-OPHEHTUPOBAHHY 0 MOJIE/Ib, HO ITOKA JIUIITh HA KOHIIEII-
TyajibHOM ypoBHe (6e3 Java-koza). Takas Mojiesib MOKET ObITh CTOJIb JKe IIPOCTOi, KaKk
MBICJIEHHBII 00pas, HaXOIIIUIICS JIUIIb B FOJI0BE Pa3pabOTUUKA, UK CTOJIb JKe TI0/-
pobHoii, kaxk UML-guarpamma kiaacca. Ha puc. 3.2 nokasana npocrast MO€e/Ib, IPEl-
crasJsieHHas ¢ momornrsbio UML.



7
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User sells > 0. ltem 0. Category

Puc. 3.2 < [dnarpamma ki1accoB Moaenm
TUMUYHOIO OHMAaNH-ayKLUMOHa

ITa MOJIESb CONEPIKUT CYIITHOCTH, KOTOPBIE BBl 00s3aTeIbHO Haliiete B 060 cH-
cTeMe 2JIEKTPOHHOH TOPTOBJIM: KaTeropwsl, TOBap U IMOJb30BaTEIb. JTa MPEIMETHAs
MO/JIEITh TIPEICTABJISIET BCE CYIIHOCTH U UX OTHOIIEHUS (1, BO3MOKHO, arpubyThi). Mbr
Ha3bIBaeM TaKOW BUJ 0OBEKTHO-0PUEHTHPOBAHHOM MOJIEITH, BKITIOUAIOTIEH TOIBKO HAH-
GoJree BaxKHBIE JIJIsT TOJTb30BATES CYNIHOCTH TIPEAMETHO 061aCTH, MOOeAbi0 npedmen -
notl o6aacmu (Mu npedmemoi mooenvio). OHa sBIsIETCsT AGCTPAKTHBIM TPEICTABIIE-
HUEM PeasbHOTO MUDA.

Bwmecto 06beKTHO-OPHEHTHPOBAHHON MOJICITN MHKEHEPD! U apXUTEKTOPBI MOTYT Ha-
YaTh MPOEKTUPOBAHIE TTPUIOKEHUST C MOJIETN TAHHBIX (BO3MOKHO, ITPEACTaBIEHHON
AUATPaMMaMHU «CYTITHOCTb—CBSI3b» ). MBI 0OBIYHO TOBOPWM, UTO TIO OTHOIIEHHUIO K MEXa-
HU3MY XPaHEHVsI MEK/LY IBYMSI MOJIETISIMU HET GOJIBITON Pa3HUIIBI; OHU TIPOCTO SIBJISI-
I0TCSI PA3HBIMU OTITPABHBIMU TOYKaMU. B KOHEUHOM MTOTE BHIOOP SI3BIKA MOJIETHPOBA-
HYST UTPAET BTOPOCTETIEHHYIO POJTb; GOJIBIIE BCETO MbI 3aHHTEPECOBAHBI B CTPYKTYPax
U OTHOTIEHUSIX Gu3Hec-cynHocTel. Hac 3a60TaT paBmiia, KOTopbie HEOOGXOANMO TPH-
MEHSTh [T TOA/IEPKAHNS TeJIOCTHOCTY JAHHBIX, U MPOIEAYPHI, MAaHUITYIHPYIOIINe
TUMHU IAHHBIMH.

B cremyioriem pasziesie Mbl 3aBEPIIUM aHATN3 TIPEIMETHOM 06JaCTH MPUTOKEHUS
CaveatEmptor. [Tosyuernas Mozesib IpeAMeTHOI 001acTH CTaHeT IIeHTPaIbHOI TeMOii
9TOI KHUTH.

3.1.3. NpeameTHas mogenb npunoxenus CaveatEmptor

Caiit CaveatEmptor nponaer ¢ ayKIioHa pa3JinuHbie BUbI TOBAPOB — OT 3JIEKTPOHHO-
ro 06opyIoBaHUs 10 OGUIETOB HA caMOJIET. AYKIIMOH MTPOXOUT COTJIACHO aHTINHCKOI
AYKITMOHHON CTPATeTnu: MOJb30BATEN MTPOAOJIKAIOT TIPE/JIaraTh IieHy 3a TOBap, MoKa
He 3aKOHYUTCS TOPT, TIOCJIE YeT0 TOOEeKIACT TPEATOKUBIIINA HAMOGOJBIITYIO TIEHY.

B mo6om Marasure TOBaphbl JEJAATCA Ha KATETOPUN U OOBEAUHAIOTCS € TIOXOKUMU
TOBapaMu B OT/leJiax 1 Ha mosikax. Karasor aykinona tpedyer HeKOTOPOil nepapxum
KaTeropuii ToBapoB, YTOOBI MOKYTIATETh MOT TPOCMATPUBATH ATH KATETOPUHU HJIH TIPO-
U3BOJIBHO UCKATh 110 KaTeropuu uin arprbyram toapa. CIIMCKU TOBAPOB MOSABJISIIOTCST
B Gpaysepe KaTeropuii M Ha CTpaHUIAX ¢ pe3yJIsTaTaMu oucka. Beibop ToBapa B crimc-
K€ OTKPBIBAET JIJISA TTOKYTIATEJISE €10 IETATBHOE TIPEACTABIEHNUE, TJIe Y TOBapa MOTYT ObITh
MPUKPEIIEHHbIe M300PaKeHUsI.

AYKIIMOH COCTOUT 13 MOCJAEOBATETBHOCTH MPEJIOKEHIN TIEHbI 1 OJIHOTO MOOEINB-
IIero mpeioxenus. /lanmbie o MOIb30BATEISIX BKIIOUAIOT UMS, a/IpeC U TIATEKHYIO
nH(pOpPMaIHIo.

Pesynbrar aToro ananmsa — BBICOKOYPOBHEBAsI CXeMa TIPEIMETHOI MOJIeNIN — MOKa-
3aH Ha puc. 3.3. J/laBaiite KOPOTKO 06GCYIMM HEKOTOPbIE HHTEPECHBIE 0COGEHHOCTH ATOI
MOJIEJIN.
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<« parent
0. Bid 0.*
Category 0.” amount : BigDecimal
name : String createdOn : Date bidder
B v
1.
L homep>
Item User P Address
name : String 0. username : String | billing > | street : String
0. initia]Price : BigDecimal seller p firstname : Str_ing M shipping b z!pcode : String
auctionEnd : Date lastname : String *> city : String
L
0.*
0.* BillingDetails
Image owner : String
title : String
filename : String
[ |
CreditCard BankAccount

number : String account : String

expMonth: String bankname : String

expYear : String swift : String

Puc. 3.3 < XpaHumsble knaccel npeameTtHon moaenu CaveatEmptor
M NX OTHOLLEHMS

Kaskipiii ToBap MOJKeT OBITh TIPOJIAH TOJIBKO OIMH Pas, TOITOMY HET CMBICJIA IeJIaTh
CYIHOCTB, IIPeJCTABISIONTYI0 ToBap (Item), OTINYHON’ OT MI000M APYroii CYIHOCTH Ha
aykione. Bmecto atoro y Bac 6y/1eT ojiHa CyIHOCT JIJIst ayKIIMOHHOTO ToBapa — Item.
CooTBeTcTBeHHO, ipe/ioKerne ieHbl (Bid) Oyger HMeTh MPSMYIO acCOIMAIIO ¢ TOBa-
pom. Mudopmartust 06 agpece MopeUpyeTcss Kak OT/Ae/bHbIN Kiaace Address; 110Jb30-
BaTesb MOKET UMETh Tpu ajipeca: omanrauil (home), uraresxubiii (billing) u jocraBkn
(shipping). Ilosb3oBaTesb MOKET UMETH HECKOJIBKO BAPUAHTOB TJIATEKHON MH(MOpMa-
muu (BillingDetails). TMoakiacchr aGCTPAKTHOTO KJIACCA MPEACTABISIOT PA3JIUIHDIE
[JTaTeKHbIe cTpaTeruu (JIomycKas Oyyiue paciiupeHus).

Kareropus (Category) MoskeT ObITh BJIOJKEHA BHYTPbH JIPYToil Kareropuu. Pekypcus-
Hasl acCONUAIUsI CYIIHOCTU ¢ caMoil coboit (parent) Boipaskaer 310 oTHoleHue. OT-
METHUM, YTO KaTerOPHs MOKET UMETh HECKOJIbKO JIOUePHUX KATETOPHH, HO JIUIIb OJ[HY
poauTesbeKylo. Kaskplii TOBap OTHOCHUTCS, 110 MEHBIIIEH Mepe, K OZIHOI KaTeropuu.

ITa cxeMa He gBJSAETCS NOJHOUEHHOU TIpeIMETHON Moziesblo. OHa COAEPIKUT JIUIITb
KJIACCHI, KOTOPBIE TPEOYIOT JIIUTEJNLHOTO XpaHeHust. HaM orpeesieHHO He0OX0IUMO
COXPaHSTh U 3arpy>KaTh 9K3eMILISAPbI Kjaaccos Category, Item, User u T. 1. Mbl HeMHOTO
VIIPOCTUJIA BHICOKOYPOBHEBYIO CXEMY, HO MOKEM JJ0OABUTDH JIOTIOJTHUTEIbHDIE KJIACCHI
T03Ke MJIV BHECTH HE3HAUNTEIbHbIE U3MEHEH W, KOT/Ia HaM TT0TpebyioTcst Goee CosK-
HbIE TIPUMEPBDI.

Cy1HocTr mpeiMeTHON Moziesin, Ge3yCIOBHO, TOJBKHBI HHKATICYJIUPOBATH COCTOSI-
Hue u noesieHue. K npumepy, cynHocTb User 1oJiKHA ONPEessiTh UM U aipec KJIneH-
Ta, @ Maxce JOTUKY BBIYUCICHUS CTOUMOCTH JIOCTABKU TOBAPOB (/711 HTOTO KOHKPET-
HOTO KJINEHTA).

B Mozenu mpeMeTHOI 00JIaCTH TAKKE MOTYT OBbITh KJIACCHI, 9K3EMILISIPBI KOTOPBIX
CYIIECTBYIOT JIUITh B TAMSTH TIPUJIOKEHHUS B MOMEHT BBITIOJIHEHUS. PaccMOTpUM Kirace
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WinningBidStrategy, MHKATICYIMPYIONIIII JJOTHKY 1TOOE/IBI Ha ayKIIMOHE MPEIOKUBIIIC-
ro HanGoJIbIIYIO TIeHy. OH MOJKET BBI3BIBATHCS YPOBHEM OU3HEC-JIOTHKY (KOHTPOJLIE-
POM) BO BpeMsl IIPOBEPKH COCTOSIHUST ayKI[MOHA. B KaKOH-TO MOMEHT, BO3MOKHO, BaM
IPUJIETCS BBIICHUTD, KaK BBIYMCJISETCS HAJIOT HA ITPOJIAHHBIN TOBAp WJIM Kak CUCTeMa
MOZKeT pa3pelinThb co3/laHne HOBOH yueTHOM 3amncu 1mosb3osaresst. Mbl He cunTaeM 1o-
nMOOHYI0 GU3HeC-JTOTUKY WIIH TOBEEHNE TIPEIMETHON MOJIETH HEBAKHBIMIT; CKOPEe, 9Ta
(byHKIIMOHANIBHOCTD SABJISETCS OPTOTOHATBHON 110 OTHOIIEHUIO K XPAHEHUIO JIaHHBIX.

Temepn, Korza y Bac eCTb TPOEKT MPUI0KEeHU (ITyCTh U TPUMUTUBHBIN ) C TTpEIMeT-
HO¥T MOJIEJTBIO, CJIEIYIOIIUM TITaroM Gy/IeT ero peayusaius Ha Java.

ORM 6e3 npegmMeTHOI Moaenu

XpaHeHne 0O6BLEKTOB C MOJIHOLLEHHBIM 0OBEKTHO-PENSALMOHHLIM 0TOBPaxXeHeM 60b-
e NoaxoamnT NPUIOXKEHNSIM C HacCbILLEHHOM NpeaMeTHOW Moaenbto. Ecnun Balue npuno-
XEHVE HE peanmayeT CII0XKHON BGU3HEC-NIOMMKW U CIOXHbIX B3aUMOLENCTBUIA MEXY
CYLWHOCTAMU (MU €CNN CYLLHOCTEN O4YE€Hb HEMHOIO), NMpeaMeTHass Moaeflb MOXET He
noHapobutbcs. [na 60nbLWIMHCTBA NPOCTLIX, @ MHOMAA U HE CNIMLLKOM MPOCTbIX, peLue-
HWI OTNIMYHO NOAXOAAT TabNMYHO-OpPUEHTUPOBaHHEIe (table-oriented) pellenns, koroa
NPUIOXEHNE NPOEKTUPYETCS BOKPYI CXeMbl 6a3bl JaHHbIX, 8 He BOKPYr 0ObEKTHO-0pU-
E€HTUPOBaHHOW NPEeAMETHO MOLENN, N NIOTMKA peann3oBaHa Ha CTOpoHe 6a3bl AaHHbIX
(B BUAE XpaHUMBbIX npouenyp). Apyror acnekT, TPeOyLWMii pacCMOTPEHUS, — 3TO KPU-
Basi obyyeHus: ocBomB dpelimBopk Hibernate, Bbl 6yoete ncnosib3oBaTb €ro B ftoObIX
NPUIOXEHUsIX, AaXe Taknx NPOoCTbIX, KOTOpble reHepupytoT SQL-3anpockl n oTobpaxa-
0T pe3ynbraTel. Ecnm Bbl ele Tonbko naydaete ORM, peann3aums NnpocTenwero npum-
Mepa MCMob30BaHMs MOXET HE ONpaBAaTh BalLMX 3aTpaT.

3.2. PeaAnnsaumns npeAMeTHON MOAeAn

HauneM ¢ mpo6J1eMBL, ¢ KOTOPOIi CTAIKUBAETC J100ast pea3alus: pasaeieHne OTBET-
ctBeHHOCTHU. Kak mpaBmio, peamusaiins MpeIMeTHON MOJIESTN — TO TeHTPATBHBIN Op-
FaHU3YIONIUH KOMIIOHEHT; OHA TOBTOPHO MCIIOJIb3YeTCs BCAKUI Pa3, KOT/a B IPUJIOKE-
Hue pobaBJsieTcs HoBast (PYHKIMOHAIBHOCTD. 1109TOMY Oy/IbTe TOTOBbI HOTPYANTHCS,
4TOOBI 3aa4H, He Kacaroliuecs MpeAMEeTHON 06/1acTH, He IPOCOYMINCH B PeaJn3alliio
TpeIMETHON MOJIEJTH.

3.2.1. MNpepoTBpaiwieHne yreyek PyHKUMOHANIbHOCTH

Korga takue 06JacTi OTBETCTBEHHOCTH, KaK XPaHEHUE JIAHHBIX, YIIPABJICHUE TPAH3-
aKIUAMK WM aBTOPU3AINS, IPOCAYMBAIOTCS B KJIACCHI TIPEIMETHON MOJENN, — 3TO
npumep yreuku dyukinnonansHoctu (leakage of concerns). Peanmsanust npeaMeTHOR
MOJIEJTH SIBJISIETCST HACTOJBKO BKHBIM YYACTKOM KOJIa, UTO OHA OJKHA OBITH OPTOTO-
HasbHa 00bM Java API. K npumepy, Koz IpeaMeTHON MOAEIN He JOJIKEH BBIIIOJHATH
JNDI-3anpocos wiu obpamiarbest Kk 6ase gantbix mocpeactsoMm JDBC API uu Hanpsi-
MYT0, HU C UCTIOJIb30BAHMEM MTPOMEKYTOUHBIX abCTPAKITHil. DTO MO3BOJSIET TIOBTOPHO
HCIOJIB30BATD KJIACCHI [TPEIMETHON MOJIE/IN IPAKTUYECKHU [TOBCEMECTHO:
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YPOBEHb TPEJCTABICHIS MOKET MOJIy4aTh JOCTYI K 9K3eMILISIPaM U aTpubyTam
CYTITHOCTEeH MTpeIMeTHON MOJIENTH JIJIsT BBIBO/IA TIPE/ICTABIECHUI;
KOHTPOJIJIEPBI YPOBHsI OM3HEC-JIOTHKK TaKKe MOTYT 0Opamarbest K COCTOSTHIIO
CYIIIHOCTeH MpeJIMETHON MOJIEJIM U BbI3BIBATH METO/IbI CYIHOCTE JIJIST BBITIOJI-
HeHUs OU3HEC-JTOTUKH;

O ypoBeHb XpaHEHHS MOKET COXPaHSATh 9K3EMILIAPDI B Oa3e JaHHbIX U U3BJIEKATD
X U3 Hee.

Bonee toro, npeporBparnienne yreuku GyHKITHOHATBHOCTH MTO3BOJISIET C JIETKOCTHIO
IIPOBOAUTH MOZYJbHOE TeCTUPOBAHHUE MIPEAMETHON Momenn 6e3 HeOOXOMMMOCTH KC-
M0JTh30BAaTh KOHKPETHYIO CPE/ly BBITIOJIHEHUST WJIM KOHTEWHEP WM UMUTUPOBATh Ka-
K1e-1ub0 3aBUCUMOCTU OT CIyk0. MOKHO co31aBaTh MOZLYJIbHbBIE TECTBI, IIPOBEPIIO-
e KOPPEKTHOCTD MOBEAEHUs KJIACCOB MOJENN, 0e3 UCIIONIb30BaHUs CIEeLUaIbHOTO
TecToBOTrO (hpeliMBOpKa (MBI HE TOBOPUM Celvac O TECTUPOBAHUN ACTIEKTOB 3arPy3Kn
13 Gasbl JJAHHBIX WM COXpaHEHWH B 0a3y HaHHBIX, HO O TaKUX acIlleKTaX, KaK pacuyer
CTOMMOCTH JIOCTaBKU 1 HAJIOTA).

Crangapr JavaEE pemaer npo6iemy yredku (hyHKIMOHATBHOCTH IIPH HOMOIIU Me-
TalaHHBIX B BUMe aHHOTAUH uian BHentHuX XM L-neckpunropos. Takoii moaxozn 1mo-
3BOJISIET KOHTEHHEPY CPe/ibl BBIIIOJHEHKS PeaJn30BbiBaTh B 00LIEM BUIE HEKOTOPYIO
3apaHee OINMPEIETICHHYI0 CKBO3ZHYIO (DYHKIIMOHATBHOCTD: GE30MACHOCTh, MHOTOIIOTOY-
HOCTb, XpaHeHWe JaHHBIX, TO/JIEPsKKY TPAH3AKINN U y/lajeHHble B3auMOAEHCTBUS —
IIyTeM IlepexBara BbI30BOB K KOMIIOHeHTaM npuioxeHus. Hibernate ne ssiserca Hu
cpenoii BeimoJiHenus JavaEE, Hu cepBepoM npusioskeHnit. ITOT MPOEKT SBJISIETCS Pea-
Jii3anueit Jiuib ojiHo#H crierugukaimuu us cocrtasa JavaEE — JPA — u penenuem siuiib
UL OJTHOI 00JIaCTH OTBETCTBEHHOCTH — XPAHEHU JAHHDIX.

JPA onipenensieT kaace cyuHocmy Kak IepBUYHBIN TPOTPAMMHBII apTedakT. ITa Mo-
JIeJTb TIPOTPAMMUPOBAHUS TIOIAEPKUBAET TIPO3PAYHBIN MOAXOA K XPaHEHUTO JTaHHBIX,
a noctaBiiuk JPA, takoil kak Hibernate, mpemocrapisier Takske BO3MOKHOCTb aBTOMA-
TU3AIIU.

3.2.2. Mpo3payHOCTb COXPaHEHUs U ero aBTomMaTusauus

MBI HCIIOJIB3YEM CJIOBO PO3PAUHOCID, YTOOBI TOAYEPKHYTh [TOJHOE Pas3ieJIeHUE OTBET-
CTBEHHOCTHU MEXK/Iy XPAaHUMBIMU KJIACCAMU IIPEJAMETHOM MOJIEJIN U YPOBHEM XPaHEHUS.
XpaHuMble KJIacChl HUYEro He 3HAIOT O MeXaHNU3Me XpaHeHUs JaHHbIX U He 3aBUCST OT
uero. Iloz ciioBoM asmomamusayus Mbl TIOAPA3yMeBaeM CIIOCOOHOCTD PENIeHMst Xpa-
HEHUA JIAHHBIX (BKJIIOYAIONIET0 aHHOTUPOBAHHBIC KJIACCHI, YPOBEHD XPAaHCHUS U Me-
XaHU3M XPaHeHUsT) n30aBJISATh BAC OT PEIICHUST HUSKOYPOBHEBBIX 3a/1a4 — HAITHCAHIIS
GousbimacTBa SQL-BBIpaskeHuii U B3anmozeiictsuii ¢ JDBC API.

Kuacc ITtem npenmernoit Mosesn CaveatEmptor, Hatipumep, He 10JIKeH UMEeTb HUKa-
KUX 3aBUCUMOCTEH BPEMEHU BBITTOJTHEHUS OT KAKOTO-JTHO0 TIPUKIAIHOTO TIPOTPAMMHO-
ro unrepdeiica Java Persistence uiu Hibernate. Bosee Toro:

O JPA ue tpebyert, 4T0OBI XPAaHUMBbII KJIACC HACJEIOBAI KAKOU-TO CIIEIUATbHBIN
CyTIepKJIacC WM peanusoBan natepdeiic. Takke He cyImecTBYeT CHEIUaTbHBIX
KJIACCOB JIJIsI Pean3aliii aTpuOyToB 1 accolmaliuii (6e3ycI0BHO, BO3MOKHOCTD
HCTIOTb30BaHsT 0G0UX BAPHAHTOB BCET/IA TPUCYTCTBYET);
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O XpaHUMbIE KJIACCHI MOKHO TIOBTOPHO UCTIOJIb30BATh BHE KOHTEKCTA XPaHEHMS, Ha-
[IpUMeEP B MOJIYJIbHBIX TECTAX WJIM HA YPOBHE TIPe/ICTaBieHus. Bbl MOkeTe co3/a-
BaTh 9K3EMILISAPBI B OO0 cpejie BBIOJHEHMUs], UCIIOJIb3ysl OOBIYHBIN OIepaTop
new, COXpaHsisg BO3MOKHOCTH JIJIst TECTUPOBAHUS 1 TIOBTOPHOTO MCIOJB30BAHUS;

O B cucreme ¢ IPO3PAUYHON MOAJEPHKKON XpaHEHUsT IKIEMILJISIPBI CYIIIHOCTEN T10-
HATHUS HE MMEIOT O XPAHUJIUIIE TAHHBIX; OHU HE JIOJIKHBI JIa’kKe TOHUMATD, U4TO
MOTYT COXPaHATbCI WJIN U3BJIeKaTbcs. JPA repejaer oTBETCTBEHHOCTH 3a Xpa-
HeHue yauBepcaibHoMy AP aucrieTdepa MeXaHU3MOB XpaHEHMUS;

O cnenosarenbHo, 6OJIbIIAS YACTh Ballero KoAa M, KOHEYHO, OM3HEC-JOTUKH He
JOJIKHA OECIIOKOUTBCS O TEKYIIEM COCTOSIHUU 9K3EeMILISIPOB CYIIHOCTEH Ipes-
METHOI MOJIEJTN HA B KAKOM ITOTOKE BBITIOJTHEHMS.

MbI paccMaTpuBaeM IIPO3PAauHOCTh Kak TpeOOoBaHUe, MOTOMY YTO OHa YIIPOIIAET
paspaboTKy ¥ COMPOBOKICHUE MPHIoKeHiT. [Tpo3pauHOCTh MOJKHA OBITH OCHOBHOM
1esibio 1io6oro ORM. OueBHIHO, YTO HY OJHO aBTOMATHYECKOE PELIeHUE HE SBJISIeTCs
MTOJTHOCTBIO TIPO3PAUHbIM: KasKAbI YPOBEHb aBToMaTusaiuu, Briodas JPA u Hiber-
nate, HaKJIAJIBIBACT HEKOTOPbIC OTPAHUYCHUS Ha XpaHUMbIe Kjaacchl. Hampumep, JPA
Tpebyer, 4ToObl aTPUOYTHI-KOJUIEKIIKI UMeJN TUIIbl HHTepdelcoB, TakuX Kak java.
util.Set mawm java.util.List, a He KOHKpPETHBIX peann3anuii, TAKUX Kak java.util.
HashSet (BooOuie-To, 910 XOpomas npakTuka). Takke kaace cymHoctd JPA momken
UMeTh 0cOOBIN aTpUbYT — udenmugpuxamop 6 6ase danivix (4TO SABJISETCS CKOpee ya00-
CTBOM, YeM OTPaHUYEHUEM ).

Teriepn BBI TOHUMAaETE, TOYEMY MEXaHU3M XpPaHEHUS J0JKEH UMETh OTPaHUYeHHOe
BJIMSIHUE HA PeajiM3alui0 MOJEH MPEAMETHON OOJACTH U MOYEMY OH JIOJLKEH ObITh
MPO3pavHbIM 1 aBTOMaTHUYeCKUM. [IpermouTuTesbHOM TPOrPAaMMHOI MOZIENTBIO JIJIS JI0-
cTrkeHus aroro spasercs POJO.

POJO

Ab6pesnatypa POJO paclumdposbiBaeTcs kak Plain Old Java Objects (cTapble nobpbie
00bekThl Java). TepmuH Obin BBefieH B ynotpebneHne MaptuHom daynepom (Martin
Fowler), Pebekkoii MapcoHc (Rebecca Parsons) n Oxowem MakkeH3u (Josh Macken-
zie) B 2000 1.

Okouto secsitut JieT Hasaj paspaborunku 3arosopusin o POJO — noxxoze, BeayiieMm
Ha33/l K OCHOBaM, KOTOPBIH, 110 CyTH, BocKpelaeT JavaBeans, KOMIIOHEHTHYIO MO/IE/Ib
paspabOTKHU MOJb30BATEIbCKUX HHTEPMENCOB, U TPUMEHSIET €€ K IPYTOMY YPOBHIO CH-
crembl. [Tocsie neckosbkux pesusuii crienuuranuii E]B u JPA nosBunuck gerkosec-
HbIe CYITHOCTH, KOTOPbIe TIPABUIBHO GBITTO OBl HA3BIBATD JavaBeans ¢ 603moicHOCMbIO
COXpaHenUsl. Java-uHKeHEPhl YaCTO UCIIOIb3YIOT 9TH TEPMUHBI KaK CHHOHUMBI J171s1 000~
3HAYECHUS OJIHOTO ¥ TOTO ke 6a30BOTO MOXO0/Ia K IPOCKTHPOBAHMUIO.

Bam He ciieryer CIUIKOM OEeCIIOKOUTBCSI O TEPMUHAX, UCIIOJIb3YEMbIX B KHUTE; KO-
HEYHOT TIeJIBIO ABJISIETCS KaK MOYKHO GoJiee TIpo3pavHoe 10O6aBIeHNe acTieKTa XPAHEHUST
B Java-knaccer. [IpakTruecky KaK/Iblii Java-Kaace MOKHO C/Ie/IaTh XPAHUMBIM, €CJTH CJie-
JIOBAaTb HEKOTOPBIM ITPOCTBIM coBeTaM. [laBaiiTe TOCMOTPHUM, KaK 3TO BBITJIA/INT B KOJIE.
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3.2.3. Co3paHue KnaccoB C BOSMOXHOCTbIO COXpPaHEHUs

InaBuoit sagaueii Hibernate asiszerca paGora €O CIOKHBIME, A€TAIM3UPOBAHHBIMU
peaAMeTHBIME MojieisiMu. 110 aToi ipuunte Mbl paboTaem ¢ POJO. B obiieM, uemoib-
30BaHUeE JETATM3UPOBAHHBIX 0OBEKTOB MOIPa3yMeBaeT H0JIbIlee KOJIUYECTBO KIACCOB,
qeM TabJIuIL,

CrapbIii 1o6pBIi Java-Kiace ¢ BOSMOKHOCTBIO COXPAHEHST OOBSIBIISIET aTPHOYTHI, KO-
TOPBIE MPEJICTABIISIOT COCTOSTHIE, U OM3HEC-METO/IbI, KOTOPBIE ITPE/ICTABJISIOT IIOBEIECHIE,
Hexotopbie aTprOy THI PEACTABIIAIOT ACCOIMATINH C IPYTHME XPAHIMBIMHU KITACCAMI.

POJO-peanusarus pis cynHocTu User nmpeMeTHON MOJIe/Iu TI0Ka3aHa B CJIeylo-
meMm JinctuHTe. J[aBaiite mpoiizeMcst o Koy.

Jinctunr 3.1 < POJO-peannsauus gns CyLwHoOcT User
®daiin:/model/src/main/java/org/jpwh/model/simple/User.java
public class User implements Serializable {

protected String username;

public User() {
}

public String getUsername() {
return username;

}

public void setUsername(String username) {
this.username = username;

}

public BigDecimal calcShippingCosts(Address fromLocation) {
// MycTas peanusauua 6usHec-meToAa
return null;

}
/] ...

JPA He TpebGyert, uToObI XpaHUMBIE KJIACChl peairsoBaju nHTepdeiic java.io.Se-
rializable. Ho xorna sk3eMIuIsipel coxpaHsioTcst B HttpSession uim nepenaiorces mo
3HAYEHUIO C TIOMOIIBI0 MeXaHM3Ma yAaJeHHOTo BbizoBa MeTonmoB (Remote Method
Invocation, RMI), cepuanuszaius Heobxoarma. B BarieM mpuiosKeHUK 9TOT MEXaHI3M
MOJKET He MCIOJIb30BAThCS, HO KJIacc OyeT cepuainsyeMbiM 6e3 Kakoi-ubo KoImo-
HUTEJIBHON PabOThI, 1 OT 3TOTO He GyeT mpobiaeM (Mbl He CTaHEM OObSABJIATH KIACCHI
cepuaInu3yeMbIMU B KaXKIOM IIpUMepe, TIopasyMeBas, YTO BbI MOHUMAETE, KOT/A 3TO
HEO0OXOINMO).

Kiace Mosker 6bITh aOCTPAKTHBIM U, €CJIM HEOOXOJAUMO, PACIIUPSATH HEXPAHUMBIT
KJIACC TJTH Peann3oBath nutepdetic. OH 10/KeH OBITH KIACCOM BEPXHETO YPOBHS, a He
BJIOJKEHHBIM BHYTPb IPyroro Kjiacca. Hu XpanuMbie KJIacchl, HI UX METOJbI HE MOTYT
6biTh huHaTbHBIME (TpeboBaHue crerupukarmi J PA).
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B orsune ot crierudukainun JavaBeans, Kotopast He TpeOyeT HATUUUST KaKOTO-JIH-
60 crenuanbHOTO KOHCTpyKTOpa, Hibernate (u JPA) tpeGyer, uTo6bI KaskAblil XpaHu-
MBIl Kj1acc MMesT KOHCTPYKTOp Ge3 aprymeHToB. C Apyroil CTOPOHBI, MOKHO BOOOIIE
oboiitrch 6e3 KoucTpykropa — Hibernate Oyzer ucrmosib30Barh Java-KOHCTPYKTOP 110
yMoJrdaruio. TaKOH KOHCTPYKTOP Ge3 apryMEeHTOB BBI3BIBAETCS JIJIS CO3/AHUST 9K3EMIT-
JITPOB MTPY MOMOIIM MeXaHu3Ma pedurekcui B Java. KoHcTpykTop MosKeT He ObITh 001I1e-
JIOCTYITHBIM, HO OH JIOJIKEH KaK MUHUMYM UMETh 00JIACTh BUAMMOCTH YPOBHS TIAKETa,
€CJIH JIJTST ONTUMU3AIn mpousBoauTesibHoct Hibernate goskeH Gy/ieT HCOMb30BaTh
MTPOKCH-KJIACChI, CTeHEPUPOBAHHbBIE BO BPEMsI BBITIOJIHEHUS. PaccMOTpUM Takke Tpe-
GoBaHus Apyrux crerubukaimii: cranaapt EJB Tpebyer, 4ToObI y CEaHCOBBIX KOM-
MOHEHTOB (session beans) KOHCTPYKTOPBI OBLIN OOIIEIOCTYITHBIME, a CHEIU(pUKAIIIS
JavaServer Faces (JSF) Tpebyer Toro ske JJist yrpaBJisieMbIXx KOMIOHEHTOB (managed
beans). CyIiecTByOT U APyTHE CUTYAIMH, KOTa MOKET TIOHaTOOUThCS OOIIEOCTYTI-
HBIH KOHCTPYKTOP JIJISI CO3/IAHUS «ITYCTOTO» COCTOSIHUSI — HAIIPUMED, MTOCTPOEHNUE 3a-
mpoca 1o 0opasity.

Cgoiictea POJO mpesacTaBisiior aTpubyThl OM3HEC-CYIIIHOCTEH — HAIIPUMEP, CBOii-
CTBO USername mpezcTasisieT uMst osib3osaresist (User). CBoiicTBa OOBIYHO peai30Ba-
HBI KaK TIPUBATHBIC WJIU 3alllUICHHBIE TIePEMEHHbBIC-UJICHBI KJlacca BMeCTe ¢ 00Ie/10-
CTYITHBIMW WJTW 3aITUIIEHHBIMUA METOJIAMU JIOCTYIA — JIJIST KaXKIOTO TIOJIST KJIACCA €CTh
METOJI TIOJTYYEHUST U METOJl YCTAaHOBKY 3HaueHus. OHU U3BECTHBI KAaK METOIbI UMEeHUs
(getter) u sanucu (setter) coorsercrBerro. O6bexT POJO B mucturre 3.1 nmeer MeTo-
JTbl UTEHWS ¥ 3aTTMCH JIJISI CBOMICTBA Uusername.

Crenudukanus JavaBean onpesesnser TpUHITMITHI IMEHOBAHUS METO/IOB JTOCTYTIA;
9TO TI03BOJISIET TAKUM MHCTPYMeHTaM o011iero HasHadeHust, kak Hibernate, ¢ ierkocTbio
HaXOJWUTh UX U YIPABASATh 3HAYCHUSIMHU CBONCTB. VIMsI MeTo/1a YTeHUS JOJKHO HAUU-
HAThCS CO CJIOBa get, 3a KOTOPBIM cJie/lyeT UMsi cBolicTBa (TiepBast OyKBa MPOITUCHAs );
UMsI METO/Ia 3aITUCH JIOJKHO HAUMHATBCS CO CI0BA Set M aHAIOTUYHO 3aKaHIMBATHCS
MMeHeM CBOTCTBA. B mMeHax MeTo/10B UTeHUS JIOTUUECKUX CBOMCTB (Tuma Boolean) mo-
MTyCKaeTCs BMECTO get mcmob3oBaTh npedukc is.

Hibernate He TpeGyeT co3Ianus METOIOB OCTYIA. Bbl BRIGHpPaeTe, Kak J0JKHO CO-
XPAHSTHCS COCTOSTHUE IK3EMILIsIpa XPaHUMOTO Kiacca, a Hibernate 6yzer 6o o6pa-
IATHCST K TTOJISIM KJTacca HalpsIMyto, JTMO0 CTaHET BBI3BIBATH METO/IBI OCTYIA., ITH CO-
obpaskeHUs He IOJIKHBI OKa3bIBATh CHJILHOTO BJIMSTHUS Ha JIM3aiiH KJIaccoB. Bbl MoskeTe
cllesIaTh KaKie-T0 METOIbI IOCTYTIa TPUBATHBIMU WJIH 3alIUIIEHHBIMU 100 BOBCE M3-
6GaBUTHCST OT HUX — TIPocTO HacTpoiite Hibernate Ha gocTym K moJisiM KJracca JIJist 9THX
CBOHCTB.

JAOJDKHbI JIN NOJIA Kflacca u MeToAbl AocTtyna ObITb npuBaTHbIMU,
3alumuieHHbiMu i B gMMbiMUN Ha YPOBHEe nakerta?

Kak npaBuno, xxenatesibHO 3anpeLaTb NPSMO A0CTYMN K BHYTPEHHEMY COCTOSIHUIO Kac-
COB, MO3TOMY M0JIs KNIACCOB He AenatoT 06LenocTynHbiMu. OO6bABASA NONSA Knacca uam
€ero MeTofbl NpPUBaTHLIMU, Bbl GaKTUYECKW 3asBrisieTe, YTO HUKTO U HAKOrA4A He AOJIXXEH
MMeTb K HMM AOCTYNa; TONbKO Bbl MOXeTe caenatb aTo (unm cnyxba, nogobHas Hiber-
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nate). 3To kaTeropmyHoe 3asBneHne. MiHorga y Koro-Hnbyapb MOryT BO3HUKHYTb BECKME
NPUYNHBI AN 4OCTYNa K BalleMy «MpMBaTHOMY» COAEPXKMMOMY — 0ObIYHO, YTOObI Ucnpa-
BUTb OHY M3 BaLLMX OLLIMOOK, — U Bbl TOSIbKO PA303/IMTE OCTaslbHbIX, EC/IN B SKCTPEHHOM
cryyae 1M npuaeTcs npuderaTb K MexaHn3my pediekcum. Bmecto aToro npegnoytun-
TenbHee npennonarath, 4TO VHXEHep, NpuLenwmnii nocne Bac, KOTopoMy noTpebyetcs
[OCTYN K Balemy Koy, 3HAET, YTO AenaeT.

3almieHHas BUaMMoCTb B TaKOM cliydae aBnsieTcs 6onee pasymMHbIM BbIOOPOM. Bbl
3anpeujaeTte NpAMoi Ny6anYHbIA A0CTYN, NokasbiBasi, YTO AeTann 3TOr0 KOHKPETHOro
noss Knacca sIBASOTCSH BHYTPEHHMMU, HO OTKPbIBAETE AOCTYN NoAKaccamM Ha Ciy4ai
HeobxooMMocCTU. Bbl JoBepsieTe UHXeHepy — co3patento nogknacca. OrpaHuyeHvie
BUOMMOCTU pamMKamMu nakeTa — He Jlydllee peLleHne: Bbl 3acTaBsieTe Koro-To cosaa-
BaTb KO, B TOM Xe NnakeTe AJis [OCTyNa K NepeMeHHbIM-4/IeHaM 1 MeToZam, T. €. AenaTb
JIMLWHIO paboTy 6e3 BECKOM Ha TO NpUYMHbLI. Bonee BaxHO, 4TO 3TV peKoMeHaauUn no
BbIOOPY 06/1aCTN BUOVMMOCTU akTyasibHbl U B cpeaax 6e3 nonmtmuk 6e30nacHoOCTU 1 Ha-
nnuns obbekTa SecurityManager B cpene BbinosiHeHus. Ecnv BamM HyXHO caenaTb CBOW
BHYTPEHHUI KO, NPUBATHLIM — AeNainTe ero NpuBaTHbIM.

TpuBHaNbHBIE METOABI OCTYIA ITUPOKO HCIOJIB3YIOTCS, HO MbI OOBIYHO TIPE/IIIO-
YUTaeM METOJIbI JIOCTyIa B cTuiie JavaBeans, motomy uto oHM 00€CTiedrBaiOT WHKATI-
CYJISIIIMIO — BBI MOJKETe TIOMEHSTh BHYTPEHHIOK Pealnsaliio arpubyTa, He M3MeHsIst
ybsmaHoro untepdeiica. Eciu Bor Hactpoute Hibernate Ha moctym k arpubyTtam uepes
METO/IBI, BbI abCTparupyere BHYTPEHHIO CTPYKTYPY AaHHBIX KJacca — TepeMeHHbIe
DK3EMILISIPA — OT CXeMbl 0a3bl JAHHbIX.

Hamnpumep, ecsi Ms T0JIb30BaTE st XPAHUTCS B Ha3e JaHHBIX B OJTHOM cTosIO11e NAME,
HO B KJjracce User ecTb 11oJist firstname 1 lastname, BbI MOJKETE OIIPEAEINTH B KJIACCE XPa-
HIMOE CBOICTBO hame.

Jinctunr 3.2 < Peanunsauyus knacca User B Buage POJO ¢ normkon B MetTogax ooctyna
public class User {

protected String firstname;
protected String lastname;

public String getName() {
return firstname + ' ' + lastname;

}

public void setName(String name) {
StringTokenizer t = new StringTokenizer(name);
firstname = t.nextToken();
lastname = t.nextToken();

}

ITosske BBI YBUANUTE, UTO JJIsT OOJBITUHCTBA TIOJOOHBIX CUTYAIIUN JIyUIlle TIOXOXUT
npeobpazoBaTesIb MOJb30BATENLCKUX TUTIOB B cayk6e xpaHeHnus. OH MO3BOJISAET MOJTy-
YUTh HECKOJIBKO BADHAHTOB Ha BBIOOD.

Elite oginn actiexT, Ha KOTOPBIH CTOUT 00paTUTh BHUMAHUE, — 9TO CPAGHEHUE COCTNOS -
nus o6sexmos (dirty checking). Hibernate asromaruuecku onpe/esisier usMeHeHUe CO-
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CTOSTHUSI JIJTSI CHHXPOHM3AINH ¢ 6a30ii qanHbix. Kak mpasuio, MosKHO 6e3 ipobJieM Bo3-
Bpallarh U3 MeTo/a YTeHUs He TOT 9K3eMILIsp, Kotopsiii Hibernate nepepan B Meros
sanucu. Hibernate cpaBHUT NX 3HAUEHNS, @ HE MAEHTUYHOCTD, YUTOOBI BBISICHUTD, HY/KHO
Ji OOHOBJISITH COXpaHeHHOe cocTosiHue atpubyTa. Cleyonmii MeTojt, K IIPUMepY, He
CTaHeT MPUYNHON HeHyKHbIX SQL-Bbipaxkenuii UPDATE:

public String getFirstname() { <— 370 HopmanbHO
return new String(firstname);

Ho ectb 0/1HO BaskHOE UCKIIOUEHNE — JIJIST KOJIJIEKITUNA TTPOBEPSIETCS NACHTUIHOCTB!
[l cBOiiCTBA, TIPENCTABIISIONIETO XPAHUMYIO KOJITIEKITHIIO, METO]] YTEHUST IOJI’KEH BO3-
BpaIaTh Ty ke KOJIEKINIO, KoTopyio ¢hpetimBopk Hibernate mepenasn B MeTo1 3ammcu.
B nporusnom ciayuae Hibernate Gymer 06HOBIATD Ga3y TaHHbBIX, JAXKe €CIN HUKAKOTO
0GHOBJIEHUST He TPeOyeTcs, sl CHHXPOHU3AI[IMH COCTOSTHIS B TIAMSITH U B 6a3€ IAaHHBIX.
OGBIYHO BBI IOJKHBI CTAPATHCS N30eTaTh OA0GHOTO KOA B METOAX TTOTOMKOB:

protected String[] names = new String[0];

public void setNames(List<String> names) {
this.names = names.toArray(new String[names.size()]);

}

public List<String> getNames() {
return Arrays.asList(names); <€— He aenaiite atoro, eciu Hibernate o6pawaetcs k meTofam gocrynal

Kowneuno, 510 He siByistercs 1pobiemoii, ecaim Hibernate o6paraercst K nepeMeHHOi-
WIEHY Names HeTOCPEeICTBEHHO, B 00X0/T METOIOB IOCTYTIA.

Kak Hibernate oGpabarbiBaer MCKJIIOYeHUs, BO30yKIaeMble METOJAMU JOCTYIIa?
Ecnm mMeTos mocTymna Bo BpeMsi COXpaHEHUsT/U3BICUEHUS SK3EMILISAPA BO3OYAUT UC-
kioueHne RuntimeException (HexonTposmpyemoe), Hibernate orkatur Tekyryio
TPaH3aKIMIO, ¥ Bbl cMOskeTe 06paboTaTh UCKIIOUEHWE B KOJle, BbI3BaBiieM Java Per-
sistence APT (umm Hibernate). Eciin MeTos1 BO30YANT KOHTPOTUPYEMOE UCKITIOUYEHITE,
Hibernate 3aBepHer ero B RuntimeException.

[Tpumep B siucTurTe 3.1 TaK:Ke ONpeesIeT MeTO/] PacyeTa CTOMMOCTH JOCTABKHU TO-
Bapa KOHKPETHOMY T10JIb30BATEJIO (MBI OITYCTHJIN €10 PeaTU3aIlnIo).

[lanee mMbI choxkycupyeMcs Ha OTHOIIEHUSIX MEXKIY CYIIHOCTSIMU U aCCOIIMAIUSX
MESKTY XPAHUMbBIMU KJIACCAMIL

3.2.4. Peanusauusa accouuauuvi B POJO

B aTOM pasjeie Bbl y3HaeTe, Kak CO31aBaTh Pas3JMUYHble BUAbI OTHOLUIEHII MeXKIY 00b-
EKTaMU: 00UH K 0OHOMY, MHOzUe K 00HOMY W JIBYHAIIPpaBJICHHbIE OTHOIIEHMs. MbI pac-
CMOTPHM Beromorarenbubiil Koy (scaffolding code), HeoOxoauMblii 7151 CO3MAHUS DTHX
acconumanuii, n Kak odecrednBaTh 1eJOCTHOCTh 9TUX OTHONIEHUI.

7151 BoIpaskeHu accoruanuii Mesk1y KaaccaMu CO3/Ial0TCS CBOMCTBA, U BBI (KaK 1pa-
BIJIO) BBI3BIBAETE METOMIBI OCTYIIA K HUM /Il HABUTALIUU OT SK3EMILIAPA K OK3€MILJLS-
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Py BO BpeMd BbliosiHenusd. [laBaiiTe pacCMOTPUM acCOLMAlUY, OIIPe/ie/IeHHbIe MEKIY
XpaHUMBIMK Kjraccamu Bid u Item, mokazaHHbIe Ha pucC. 3.4:

Item
name : String
description : String
createdOn : Date
verified : boolean
auctionType : AuctionType
initialPrice : BigDecimal
auctionStart : Date
auctionEnd : Date
[3

Bid
o0.* | amount: BigDecimal
createdOn : Date

Puc. 3.4 « Accounauumn
mexnay knaccamum Bid n ltem

Tax ke kax Ha Apyrux UML-ararpaMMax, Mbl He OMYCTHIN aTPUOYTOB, CBSI3AHHDBIX
¢ accormanusamir: Item#bids u Bid#item. DTu cBoiicTBa M METO/BI YIIPaBIEHNS UX 3HA-
YEHUSIMU HA3BIBAIOTCSI 6CHOMO2AMENbHbIM KOOOM. TaK BBITJISUT BCIIOMOTATEIBHBII KO/
A1 Kyacca Bid:

daiin:/model/src/main/java/org/jpwh/model/simple/Bid.java
public class Bid {

protected Item item;

public Item getItem() {
return item;

}

public void setItem(Item item) {
this.item = item;

}

CBoiicTBO item 103BOJIZET OCYIIECTBUTDH TIEPEX0]] OT TpeiokeHusd IeHbl (Bid)
K cBsizaHHOMY TOBapy (Item). To — accormarius Bujia MHozue K 00HOMY: TI0JIb30BaTEIN
MOTYT JIeJIATh HECKOJbKO TPEJIOKEHUI 1IeHbI JJIs OJTHOTO ToBapa. A BOT BCIIOMOTa-
TeJIbHBIN KO/, Kj1acca Item:

daiin:/model/src/main/java/org/jpwh/model/simple/ltem.java
public class Item {
protected Set<Bid> bids = new HashSet<Bid>();

public Set<Bid> getBids() {
return bids;

}
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public void setBids(Set<Bid> bids) {
this.bids = bids;

Accotmarysi MKy JAByMsI KJIACCAME TTO3BOJISIET OCYIIECTBISATh 08YHANPABICHHYIO
(bidirectional) HaBuraiuio: CBA3b MHOZUE K 00HOMY C DTOU TOUKU 3PEHUS — TO JKe, UTO
U CBsI3b 00UH K0 MHOZUM (HATIOMHUM, Y OTHOTO TOBapa MOKET ObITh HECKOJIBKO MPEJIO-
JKeHUH 11eHbl ). BcrioMoraresibHbIN KO/ 17151 cBOlicTBa bids mcmosb3yer Tun nHTEpdeiica
kosuiekmuu java.util.Set. JPA tpebyer npumMeneHus: HHTEPGhEHCOB IS TTOMEH-KOI-
JIEKIIMH, U BBI JOJIKHBI MCITOJIb30BaTh java.util.Set, java.util.List wau java.util.
Collection, a He, k ipuMepy, HashSet. Boobiile, ucosb3oBanre HHTEPHENHCOB BMECTO
KOHKDPETHBIX peasu3aluil SBageTcd Xopoliel MPaKTUKOM, TO3TOMY JaHHOe OrpaHuye-
HI€e He J0JIZKHO Bac OECIIOKOUT.

Boi6pas Set, BbI HHUIIHATU3UPYETE TTOJIE KJacca HOBBIM 00beKToM HashSet, mortomy
YTO IPUJIOJKEHUE He II03BOJILET JIes1aTh JABYX OJMHAKOBBIX IIPEAJIOKeH . ITO Xopolas
MPaKTHKA, TIOTOMY YTO TIpeoTBpaiiaeT Jgodoe nckimodenne tuma NullPointerExcep-
tion, koraa kTo-HUOYH OOpaIaeTcst K CBOMCTBY HOBOTO 9K3eMILIsipa Item, y KoToporo
OTCYTCTBYIOT NpeyioxkeHus 1ieHbl. Peasmsaiius JPA takike 00si3aHa IIPUCBOUTD HEITYC-
TOE 3HAUEHME JIOOMY 0TOOPAKAEMOMY TOJIO-KOJUIEKI[UI — HAPUMEP, KOTJa TOBAp
(Item) Ges mpeIokKeHUil 1ieHbl 3arpy»kaeTcst U3 Gasbl gaHHbIX. (HeobssaTebHO Hc-
10J1b30BaTh HashSet — BbIGOp THIa ocTaeTcs Ha yeMoTpenue peanusaiuu. B Hibernate
ecTh COOCTBEHHBIE PEATM3AIIH KOJIJIEKIHIT ¢ IOTIOMHUTETBHBIMUA BO3MOKHOCTSIMHU, Ta-
KMMHU KaK CpaBHEHHE COCTOSTHUST 0O0hEKTOB.)

He nyuywie nu xpaHuTb NpenJIoXeHus LeHbl 3a ToBap B cnucke?

OO6bIYHO NEPBOE PELLEHME — 3aMOMUHATL TOT NOPSIL0K 3JIEMEHTOB, B KOTOPOM UX BBOOSAT
Nnonb30BaTENN, MOTOMY HTO MNO3XeE Bbl, BO3MOXHO, 3aXOTUTE NOKa3blBaTb UX B TAKOM Xe
nopsiake. be3ycnoBHO, B MPUNOXEHUN AN ayKUMOHA AOMKEH CYLLLECTBOBATbL NOPSAAOK,
B KOTOPOM MoJib30BaTeso 6yayT nokasblBaTbCSA NMPEANIOXEHNS LEHbI 3a TOBap: Hanpu-
Mep, camas BbICOKas LeHa NnokasbiBaeTCs NepBON UaM caMmoe nocnegHee npeaioxe-
HWe — nocnegHnM. Bbl Mmornn 66l faxe ncnonb3oBarb java.util.List B Bawem nonb3oBa-
TeNbCKOM NUHTepdelice asi COPTUPOBKU M OTOOPAXKEHUS NPEASIOXEHU LIEHbI 32 TOBAP.
Ho aT0 He 03HayvaeT, 4To NopsaoK 0TOOPaXKEHMS OOKEH COXPAHATLCS: LLEeNOCTHOCTb
[AaHHbIX HE 3aBUCUT OT NopsaKa, B KOTOPOM NOKa3blBAKOTCS NPeasioeHns LeH. Bam He-
06X04MMO XPaHUTb 3HAYEHME LiEHbIl, YTOObI MOXHO ObII0 HAUTU HANBONbLLYIO, N METKY
BPEMEHW 191 KXA0ro NPesioXeHnsl, 4ToObl onpenennTs nocnegHee. Ecnny Bac ectb
COMHEHUs, caoenanTte Bally CUCTEMY MMOKOM N COPTUPYNTE AaHHbIE Npu 3arpy3ke 13
XpaHmnuuia gaHHbIX (B 3anpoce) vu/wunv npuv nokase nons3osartento (B Java-koae), a He
NPV COXpPaHeHnN.

Tak ke Kak OCHOBHbBIE CBOMCTBA, METOMbI OCTYIA K ACCOIUAIMIM CTOUT eJIaTh
06IIIEIOCTYTHBIME, TOJBKO €CJTM OHU SIBJISTIOTCST YaCThIO BHEITHETO HHTepdelica XpaHu-
MOTO KJIAcCa U UCTIOIB3YIOTCS JIOTUKON MPUJIOKEHUS I/ CO3/IAHUS CBS3W MEKIY JBY-
MsT 9K3eMILIsIpaMu. MBI ceityac mopoOHO PacCMOTPHUM 9TOT BOIIPOC, T. K. YIIPABJICHIE
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CBs3bI0 MesKLy ToBapoM (Item) u mpensoxxenneM 1ieHsl (Bid) B Java ropaszo cioxHee,
yeM B Gase gaHHBIX SQL ¢ feKIapaTHBHBIME OTPAaHUYEHUSIMUA BHEITHETO Kitoda. [1o
HAIIIEMY OTBITY, OOJIBITMHCTBO HH/KEHEPOB HE3HAKOMO C 9THM 3aTPy[HEHUEM, BO3HU-
KakolM B rpade 06bEeKTOB ¢ JIBYHAIIPaBJICHHBIMU cChlikaMu (yKaszaresnsimu). Jlaaiite
HOCJIEIOBATEIHHO PazbepeMest ¢ 9TUM BOITPOCOM.

OCHOBHOIT c1I0cO6 TIPUBSAZKH TIPeIoKeHus 1eHbl (Bid) k ToBapy (Item) BeITJISIAUT
CJIELYIOIIM 06Pa3oM:

anItem.getBids().add(aBid);
aBid.setItem(anItem);

Korga O6bl HU co3zaBajiach 9Ta ABYHAIPaBJIE€HHAsI CBA3b, HEOOXOIMMO BbINOJHUTh
JIBA ICCTBU:

O nobaBuTh sK3eMILIAP Bid B Kosekiuio bids o6bexTa Item;

O ycTraHOBUTB CBOICTBO item ak3emruisipa Bid.

JPA ne ynpamsier accormarnusamu. Ecam BbI XOTHTE yIPaBJIATh aCCOMMUAIIUSME, TO
JIOJIKHBI TTHMCAaTh TaKoi ke KoJ, Kakoi coszmaun Obl 6e3 Hibernate. Ecom acconmanms
JBYHAIIPaBJeHHasl, TO BbI JOJUKHBI IOMHUTH 00 00€HX CTOPOHAX OTHOIIeHus. Eciu
y Bac Korma-HuOyAb BOZHUKHYT IPOOJEMbI ¢ MIOHUMAHUEM ITOBEIEHMS acCOIlUalnit
B JPA, 3azaiite ceGe Bonpoc: «Uto 6br 51 cuenan B orcyrersue Hibernate?» Hibernate
He M3MeHsIeT OObIYHYI0 CeMaHTHKY Java.

MBbI coBeTYeM CO3/1aBaTh BCIIOMOTATeIbHbIE METO/bI, 00bEANHAIONIIE OTH OllePALIUH,
KOTOpPbIE 06eCIIeYnBAIOT IIOBTOPHOE MCIIOJIb30BaHKE KO/, TOMOTAT YOeAUThCs B KOP-
PEKTHOCTHU ¥ TAPAHTUPYIOT 11€JI0CTHOCTD JJAaHHBIX (y MpetoskeHust 1eHsl (Bid) nosmkaa
ObITh ccbuika Ha ToBap (Item)). Cremyromuil JUCTHHT MOKa3bIBaeT TAaKOW BCIIOMOTra-
TeJIbHBIN METOJL JIIs Kaacca Item.

Jlucturr 3.3 < BcnomoraTtenbHbli METOA YNPOLLAET yNpPaBieHNE OTHOLLEHUAMU
daiin:/model/src/main/java/org/jpwh/model/simple/Item.java
public void addBid(Bid bid) {
if (bid == null) <€— |cnonbayiite 3aUMTHOE NPOrpamMMnUpoBaHne
throw new NullPointerException(“"Can't add null Bid");
if (bid.getItem() != null)
throw new IllegalStateException("Bid is already assigned to an Item");
getBids().add(bid);
bid.setItem(this);

Meroy addBid() He TOJIBKO COKpalaeT KOJMYEeCTBO CTPOK KOza IpU paboTe ¢ K-
semiistpamMu Item u Bid, HO m obecrieunBaeT MHOKECTBEHHbINH XapakTep acCOIUAIIUH,
W3b6eraiite ommOOK, OTKA3bIBASICH OT BBITOJIHEHUS OJHOTO U3 HEOOXOAMMBIX JeHCTBUI.
ITo Bo3MOKHOCTU Beera o0beJuHsiTe olepaluy Hajl acCOLUALUAMU T0J00HBIM 06pa-
30M. EcJii CpaBHUTD 9Ty PEATMBAINIO C PEJISIIMOHHON MOJIEIIBIO BHEIITHUX KJIt0Ueil B Hase
maHHbIX SQL, JIerko MOKHO YBUJIETh, KaK MOJIEJIb, BKIIIOUAOIIast rpad 0ObeKTOB 1 yKa-
3aTeJM, MOXKET YCJIOKHUTD MPOCTYIO OIMEPAIUO: BMECTO JEKIAPATUBHOTO OTPAHUYEHUS
noTpebyeTCst HAMCAaTh TPOTIE/LYPHBIN KOJI, TADAHTUPYIOIIUI [IEJIOCTHOCTD TaHHBIX.
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IMTockoJbKy KemaTesabHo, uToOb addBid() ocTaBasicst eAMHCTBEHHBIM METOIOM, H3MeE-
HSIOIINM TTPE/IJIOKEHUS 1[eH Ha TOBAp, — BO3MOKHO, KaK JIONOJIHEHNE K METOLY remove-
Bid(), — MOkHO caenaTh MeToz Item#tsetBids () mpuBaTHBIM WIU U30ABUTHCS OT HETO,
Hactpous Hibernate Ha nmpsIMoii JOCTYII K HOJISAM KJIacca I OAAEPAKKY XpaHenus. I1o
TOM ke IpUYMHe /17151 MeTo/1a Bid#setItem() MOXKHO yCTaHOBUTDH BUJIMMOCTh HA YPOBHE
TTaKeTa.

Metox utenusi Itemi#getBids() mo-mpexxHEeMy BO3BpaIlaeT M3MEHSEMYIO KOJITIEK-
1IUI0, TAK YTO KJIMEHTBI MOTYT NCIIOJIb30BATh €e JIJIsi BHECEHUsT NI3MEeHEeHUH, KOTOpbIe He
OyIoyT OTpaskaThCs Ha IIPOTUBOIIOIOKHOI cTopone. IIpeamosKenus ek, IOMEIeHHbIE
HENOCPEACTBEHHO B KOJLIEKIIMIO, He OYAYT CChLIAThCS HA TOBApP: COIJIACHO OrpaHuYe-
HUAM 0as3bl JAHHBIX, 9TO SIBJISETCS MPOTUBOPEUYMBBIM COCTOsTHUEM. UTOOBI U30€eKaTh
ATOTO, MOKHO 00EPHYTh BHYTPEHHIOW KOJIIEKIIUIO MIepe]l BO3BPATOM € TIOMOIIbI0 Col-
lections.unmodifiableCollection(c)u Collections.unmodifiableSet(s). B aTom cayuae
KJIMEHT TMOJIYYUT UCKIUEHNE TPU MOMBITKE M3MEHUTh KOJUIEKIMIO; BBI, TAKUM 00-
pa3oM, BBIHYKIAETE /IeJIaTh KakJ0e U3MEHEHNE ¢ TTIOMOIIbI0O METOIOB, YIIPABJSIONINX
OTHOILEHUSIMHU, YTO OOECHeYrBaeT eJOCTHOCTh AaHHbIX. OOpaTuTe BHUMAHUE, 4YTO
B 9TOM cJIyyae HeoOxoaumo Hactpouth Hibernate Ha mpsiMoii JoCTYII K II0JISIM KJiacca,
MTOCKOJIBKY KOJIJIEKITHS, BO3BpaIllaeMasi METOJIOM UTEeHUsI, OyIeT OTJIMYaThCs OT Tiepe-
TAHHOW B METO/I 3AICH.

AJIBTepHATUBOI SABJISAETCS WCIOJb30BAHNE HEM3MEHSEMBIX 9K3eMIIApoB. Hampu-
Mep, LEJTOCTHOCTD JaHHBIX MOKHO OOECIIEYnTh, TpeOys epejadn apryMenTa Tima Item
B KOHCTPYKTOP KJacca Bid, kak nmokasano B sinctunre 3.4.

JNucturr 3.4 < ObGecneyeHre UenoCTHOCTY OTHOLLEHWIN C MOMOLLIbIO KOHCTPYKTOpPa
daiin:/model/src/main/java/org/jpwh/model/simple/Bid.java
public class Bid {

protected Item item;

public Bid(Item item) {
this.item = item;
item.getBids().add(this);  <— [gynanpaeneHHbii

}

public Item getItem() {
return item;

ITOT KOHCTPYKTOP TIPUCBAUBAET 3HAUCHNUE TIOJI0 item — ero 3HaueHue GOJIBINE HE
JIOJIKHO MeHAThCs. KoJmeKius ¢ «pyroii» ¢TOPOHBI TOKE OOHOBJISIETCS JIJIst IOJJIEP-
JKaHus JIBycTOpoHHero orHolenus. Merosn Bid#setItem() orcyTcTByeT, 1, BO3MOKHO,
He cJIelyeT TakKe JeJIaTh O6I.[IelIOCTyHHI)IM Metoz Item#tsetBids().

VY takoro nojxoja ectb HeCKOJAbKO 1pobem. Bo-nepsbix, Hibernate ne cmMosxer Bbi-
3BaTh 9TOT KOHCTPYKTOP. Hibernate MoxkeT 1Comb30BaTh TOJIBKO KOHCTPYKTOP (€3 ap-
TYMEHTOB, U OH JIOJIDKEH UMETh, TI0 MEHbIIIeN Mepe, BUIUMOCTh rakeTa. Kpome Toro, 1o-
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CKOJILKY OTCYTCTBYeT MeToz setItem(), Heo6xommmo nactpouts Hibernate Ha mpsimoit
JOCTYT K TToToitem. ITO 03HAYAET, YTO 3TO MOJIe HEe MOXKET IMeTh Moanudukarop final
U, CJIeI0BaTeJIbHO, HeJlb3s rapaHTUPOBaTh HEM3MEeHsIeMOCTh KJlacca.

B npuMepax u3 aT10ii KHUTH MbI HHOT/IA OY/IeM CO3/IaBaTh BCIIOMOTATEIbHBIE METO-
abl Harionobue Item#addBid(), mokazaHHOTrO BbIllle, WM JIONOJTHUTENbHbIE KOHCTPYK-
TOPBI 71T HY>KHBIX 3HaYeHUH. TOhKO BaM pemnaTh, CKOJTBKO BCIIOMOTATETbHBIX METO-
JIOB ¥ CJIOEB UCIOJB30BaTh J1Jist 00EPTHIBAHUS XPAHUMBIX CBOWCTB aCCOIUAIINN U /1IN
10Jiell, HO MbI OBl COBETOBAJU OBITH TOCJEOBATEIBHBIMU U TIPUIEPKUBATHCS OJHON
CTpaTeruy JIJist BCEX KJIACCOB MPEAMETHON Mozenu. JIJist KpaTKOCTH MbI He Beeraa Oy-
JIeM TTOKAa3bIBATh BCIIOMOTATEJIbHbIE METO/IbI, CIIeIMaIbHble KOHCTPYKTOPBI U IIPOYNi
JOTIOJTHUTEIbHBIE KO/ B GYIyIINX TIPUMEPaxX U PACCUUTHIBAEM, UTO BbI CAaMU JI0OABHTE
HX COMVIACHO CBOWMM ITPEANIOYTEHUSIM 1 TPEOOBAHUSIM.

Bol yixe paccMoTpesiy KJlacehl IIpeIMeTHON Mojiesiy, y3HaK, KaK IIPe/ICTaB/IATb UX
aTpuOyThI U OTHOIIEHUST MESKY HUMU. J[ajiee MbI TIOBBICUM YPOBEHDb abCTParupoBaHus,
MO0ABIISIST B PEATU3AIMI0 MOJIE/IN MEeTa[aHHbIE 1 OTIMCHIBAs TAKMe CBOMCTBA, KaK mpa-
BUJIA BAJIM/IAIIUN U XPAHCHMUS.

3.3. MeTaaaHHble NpeAMeTHON MOoAeAn

Merazamibie — 9TO JAHHbIE O JAHHBIX, [I09TOMY META[AHHbIe IPEIMETHOI MOJIeJIN SIB-
JISTIOTCSI IAHHBIMY O Hell. Hanpumep, Kor/a BbI HCIIo/ib3yeTe MexanuaM peduiekcuu Java
JUIS OTIPEJIETICHIST MIMEH KJTAaCCOB MPEIMETHON MOJIEIIN WITH X aTpUOYTOB, BBI 06paliac-
Tech K METAJaHHBIM 9TOH MOJIEJIIL.

Nucrpymentam ORM rtakske TpeOYIOTCS MeTaaHHbIe JIsT OTIMCAHUsT 0TOOPasKeHUT
MESKLy KiaccaMy U TabJIUIaMi, CBOMCTBAMU ¥ CTOJIOIAMHE, aCCOUAIIMSMU U BHEIII-
HUMHU KJTodamu, Thnamu Java u tunamu SQL u T. 1. ITu MetajlaHHbie 00beKTHO-pe-
JIIIIMOHHOTO  OTOOPAsKEHUS YIPABJAAIOT MPEOOPAZOBAHUAMYU  MEKLY PasJTUUHBIMU
CHCTEMaMU THUIIOB ¥ TIPEACTABICHUSMHU OTHOIICHUH B 0OBEKTHO-OPHEHTUPOBAHHBIX
n SQL-cucremax. JPA o6jagaeT puKIagHbIM IPOrpaMMHBIM HHTEpdeiicoM st paGo-
TBI ¢ METAJIAHHBIMH, KOTOPBIN MOKHO BBI3BATD JIJIST TOJTyYeHUS NH(POPMAITIHT O XPAaHU-
MBIX CBOMCTBAX IPeIMETHON MOJIENI, TAKUX KaK NMEeHA XPAaHUMBIX CYII[HOCTeH 1 aTpu-
Gyros. Baiia iepBoouepeiHast 3a/1aua Kak MHKeHepa — CO3/[aBaTh U COIPOBOK/IATH ITH
MeTaIaHHbIe.

Cranpmapr JPA onpenensier Ba BapraHTa 00bABICHIS METAJAHHBIX: TIPH TTOMOIIN
aHHOTaIWii B Java-Koje niu BHeInHuX daitios X ML-geckpunropos. B Hibernate nme-
H0TCST HEKOTOPBIEe COOCTBEHHBIE PACIIUPEHISI, TAKKe JOCTYITHBIE B BU/IC aHHOTAIIWN 1/
i XML-zeckpuntopoB. Kak mpaBuiio, B KauecTBE OCHOBHOTO UCTOYHUKA METAJIaH-
HBIX OTOOpaskeHuil Mbl BbiOMpaeM Jimbo anHoranuu, 6o XML. Tlocie mpoureHust
ATOTO pasziesia 'y Bac 6yer HeoOxXoauMas HHPOPMAIU IS TPUHATHS 0G0CHOBAHHOTO
peleHust B CoGCTBEHHOM TIPOEKTE.

Mbi Takske o6cyaum cretnduranuto Bean Valildation (JSR 303) u To, kak oHa obec-
MEYMBACT JICKIAPaTHBHYIO BaJMAAIMI0 KJIACCOB MPEAMETHOH Momeau (Win JIIoObIX
apyrux kinaccosn). [poexr Hibernate Validator sBisiercst 9TaJJOHHON peausalieil 9Toi
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CHEHI/I(bI/IKa]_[I/II/I. Hpine B xauecTBe OCHOBHOIO MeEXaHU3Ma O6'bHBJIeHI/I§[ METa/ITaHHbIX
6OJIbH_H/IHCTBO MHXEHEPOB MPEAIIOYNTACT NCITOJIb30BATh aHHOTAITUN.

3.3.1. OnpepeneHne MeTagaHHbIX C NOMOLLbIO aHHOTaLWNA

BoJsiblmM 10CTOMHCTBOM aHHOTALUI SIBJASETCS UX OJIM30CTh K ONMCHIBAEMBIM JAHHBIM.
[IpuBenem mpumep:

®daiin:/model/src/main/java/org/jpwh/model/simple/Item.java
import javax.persistence.Entity;

@Entity
public class Item {

}

Cranpaprable annoranun JPA MoskHO HaliTH B 11akeTe javax.persistence. B jannom
npuMepe aHHoTalus @javax. persistence. Entity oObsBisieT knace Item XpaHUMOIA CyIi-
HOCTBIO. [Ipr 5TOM Bce ero aTpuGyThl aBTOMATHYECKH CTAHOBSITCSI XPAHUMBIMU, C TIPH-
MEHEHVEM CTPATErrH M0 YMOTYAHUIO. JTO 3HAUUT, UTO BbI MOJKETE 3arPysKaTh M COXpa-
HATb 9K3eMIUIAPbI Item,  Bce ero cBoHCTBA OY/YT YaCThIO YIIPABJISIEMOTO COCTOSTHUS.

(Yurast IpeIbIYILYIO TIaBY, BBI, BOBMOKHO, 3aMETHJIH OTCYTCTBUE 00S3aTEabHON
anHoTarnuu @Id u cBolicTBa-uneHTUdUKaTOpa. Ecm BB 3aX0THTE MCIIOIB30BATh MTPH-
Mep Item, nobGaBbre cBoiicTBO-UAeHTIGUKATOP. Mbl 00Cy UM CBOWCTBAa-UAEHTU(DUKA-
TOPBI CHOBA B CJIe/IyIOIIIEN TJIaBe, B paszere 4.2.)

AnHoTaiuu Tuobe3onacHbl, 1 MeTaganHbie JPA BriouaroTcs B (haiiibl CKOMIIUIK-
POBaHHBIX KJIaCCOB. 3aTeM, BO BpeMs 3amycka npusoskenusi, Hibernate unraer kmaccor
U MeTaJIaHHbIe, UCTIONb3YsI MexaHuaM pedirekcun Java. IHTerpupoBanHas cpena pas-
paborku (IDE) MOXKET ¢ JIErKOCTBIO IIPOBEPSITH U MIOJCBEYNBATD AHHOTALUU — B KOHIIE
KOHI[OB, 3TO 00bIuHbIe TUIIbl Java. [Ipu npoBesernn pehakTopuHra HOCTOSIHHO TPHU-
XOJ/IUTCSI TEPENMEHOBBIBATD, YIAJATH UJIH TIePEMEIATh KJIACChl U CBOMCTBA. BosbimimH-
CTBO TEKCTOBBIX PEIAKTOPOB U HHCTPYMEHTOB JIJIsT pa3paboOTKK HE MOKET MPOBOAUTH
pedakropuHr 3HayeHUl arpubOyToB U dieMeHTOB XML, HO aHHOTAIMM SBJISIOTCS
YaCcThIO SI3BIKA Java U yYaCTBYIOT BO BCEX OIepaIusix pedakTopunra.

Mo knacc Tenepb 3aBucut ot JPA?

[la, HO 3TO NULb 3aBUCMMOCTb BPEMEHN KoMnunsaumn. Bam notpebyeTtcsa obecneunTtb
LOCTYNHOCTb 6nbnmoTek JPA BO BpeMs KOMNUASLIMK NCXOOHOIo KOAa KiacCoB Ballen
npeameTHon moaenun. Hannune Java Persistence APl He o6s3aTenbHO ons co3naHus
3K3EMMJISPOB Kjilacca — HanpuMmep, B KJIMEHTCKOM HACTOJSIbHOM MPUIOXEHUN, HE UC-
nonbaytouem JPA. MNMakeTbl NOTPEeOYIOTCS, TONBKO €C/n Bbl 0OpaLlaeTech K aHHOTaLMSAM
yepes3 MexaHu3M pedriekcum BO BpeMs BbINOsHEHUS (Tak paboTtaeTt Hibernate, koroa
yuTaeT Baln MeTagaHHbIe).

Korpa cranpaprusupoBantbix annoTaruii Java Persistence HeocratouHo, peajiusa-
nus JPA MOJKeT 1IPeoCTaBJIsATh JONOJHUTEbHbIE AHHOTALIMH.



74 < Moarea NpeAMeTHOM 0BASCTU 1 MeTaAaHHbIe

Hcnoavzosanue pacwupenuii peanuszauuu JPA

Jlaxke ecait GOJIBINYIO YaCTh MPUKIAIHON MOJETH MOKHO OTOOPA3UTh € MOMOIIBIO
JPA-coBMecTUMBIX aHHOTAIMIT U3 TTaKeTa javax.persistence, B Kakoif-To MOMEHT BaM
IPUETCST UCTIOB30BATh PACIIUpeHus peanu3danuu. Harmpumep, HeKOTOpble HACTPOITKN
POM3BOIUTENBHOCTH, KOTOPBIE MOKHO OXKHIATh OT BhICOKOKauecTBenHoro 110, mo-
CTYIIHBI TOJIBKO B KauecTBe anHoTaiuii Hibernate. Takum criocobom peanmsanuu JPA
COPEBHYIOTCS MESKLY cOOOif; TaK YTO BaM HE YAACTCs M36EKATh UCTTOMb30BAHUS aHHO-
Tanuil U3 IPYrux MakeToB — 3TO OJ[HA U3 MPUYKH, TOYEMY PEKOMEH/IYETCsT BHIOMPATH
Hibernate.

Crenyiotiiee onpesieieHre CynHocTH Item 1eMOHCTPUPYET BO3MOKHOCTE 0TOOpa-
JKEHWsI, IOCTYTHYyI0 Toabko B Hibernate:

import javax.persistence.Entity;

@Entity
@org.hibernate.annotations.Cache(
usage = org.hibernate.annotations.CacheConcurrencyStrategy.READ_WRITE

)
public class Item {

}

Mp1 ipesriounTaeM TPUCOEANHSTH TIOJIHOE MMs TTakeTa org.hibernate.annotations
k anHoTaiusaM Hibernate. Cunraiite 910 X0pOIIel NpakTUKOIA, T. K. BbI JIETKO CMOKETE
YBUIETD, KAKME METaIaHHbIe KTacca OTHOCATCS K cenudukarnmu J PA, a kakne — K KOH-
KPETHOU ee peanm3aiiui. Takske BBl MOKETE MMPOCTO BBITIOJTHUTH TTOUCK MO CTPOKE «OTg,
hibernate.annotations» B HCXOIHOM KOJi€ U OJYYUTh CIIICOK BCEX HECTAHIAPTHBIX aH-
HOTaHHﬁ, HCIIOJIb3YEMDbIX B ITPUJIOKEHU.

B crygae emennt peanmsarn JPA Bam Hy:KHO Oy/IeT JIUIIb 3aMEHUTH aHHOTAIINH,
OTHOCAINUECA K KOHerTHOIL/,I peanmniannu, aHaJIOTUIHBIMU CPEICTBaMU, TOCTYITHBIMU
BO BCeX POJIBUHYTHIX peasn3danusix JPA. Koneuno, Mbl HajieeMcs, 4TO BaM HUKOT/IA HE
MPUIETCS ATOTO JIEJIATh — W 9TO HEYACTO BCTPEUYaeTCs Ha TPAKTUKE, — TPOCTO 3HATITE,
YTO TAKOE BO3MOKHO.

AHHOTaHI/II/I KJIAaCCOB OMMUCBHIBAIOT METaJaHHbIE, TIPUMEHHUMbIE JIUIIIb K 3TOMY KOH-
KpeTHOMY KJaccy. Jacto TpebyoTes MeTaanHbie 60Jiee BBICOKOTO YPOBHSI — JIJISI BCETO
MaKeTa WK JIa’Ke BCETO MPUIOKEHMS.

Memadannvie u 2nobanvnvie annomayuu

AnHotaius @Entity orobpaxkaer kokpeTHbIil Kiaacc. Ho B JPA u Hibernate takske
UMEIOTCST aHHOTAIMK JIUIS TI00a/IbHBIX MeTagaHHbix. Hanpumep, anHoTaius @Named-
Query umeet TI00aIbHYIO 06JIaCTh BUANMOCTH; OHA MPUMEHSIETCS He K KOHKPETHOMY
kiaccy. Kyma ee momectuTs?

HecMoTpst Ha TO 4TO TaKy0 TII00AIBHYI0 aHHOTAIIIO MOKHO IOMECTHUTD B (haiiJ ¢ uc-
XOJHBIM KOJIOM KJ1acca (J1060ro0 Kaacca, B Hauasio ¢aiiia), Mbl IPEAIounTaeM XPaHUTh
ry00anbHble MeTaJlaiHbie B OTAEAbHOM (aiise. XOopolumM BbIOOPOM SIBJISIIOTCS aHHO-
TallMU YPOBHSI MTAKeTa; OHU XpaHsTCs B (ailie ¢ uMeHeM package-info java B kataiore
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KOHKDETHOTO TrakeTa. IIpumep o0bsiBICHIS TJI06aTbHBIX HMEHOBAHHBIX 3aIIPOCOB TI0-
Ka3aH B IUCTUHTE 3.5.

Juctunr 3.5 « MobanbHble MeTaaaHHble B daline package-info.java
daiin:/model/src/main/java/org/jpwh/model/querying/package-info.java
@org.hibernate.annotations.NamedQueries({
@org.hibernate.annotations.NamedQuery (
name = "findItemsOrderByName",
query = "select i from Item i order by i.name asc"

)

)
@org.hibernate.annotations.NamedQuery (
name = "findItemBuyNowPriceGreaterThan",
query = "select i from Item i where i.buyNowPrice > :price"”,
timeout = 60, <— CekyHpbl!
comment = "Custom SQL comment"

1
package org.jpwh.model.querying;

Eciin BBI He MCIOIb30BAIN AaHHOTAIIUY YPOBHS [TAKETA MIPEKJIE, BAC, BO3MOKHO, YIH-
BUT CHHTaKCUC C OOBSIBICHUSMU MAKETa 1 UMIIOPTA BHU3Y.

CylecTByeT NpUYMHA, OYEMY B TPEABIAYIIEM MpUMepe GbLIM TOJIBKO aHHOTAIIUN
Hibernate u Hukakux anHorauuii JPA. Mbl He cTanu UCIOJIb30BATh CTAHAAPTHYIO aH-
HoTaiuio JPA @org.javax.persistence.NamedQuery, a BbIOpa/IM aJbTePHATUBHYO aHHO-
rauuio Hibernate. Aunoraru JPA He moepKuBaroT BUAUMOCTb Ha YPOBHE [AKeTa 110
HensBecTHOU HaM nipuunHe. [1o cyTu, JPA He mmo3BosisgeT momenarb aHHOTaIuy B (haiii
package-info java. Opurunajibhbie anHorauuu Hibernate mpegocrasigior Ty ke ca-
MYT0, & HHOT/IA ¥ GOJIBIIYI0 (DY HKIIMOHATIBHOCTD, TAK 4TO 3TO HE IOJIKHO CTATh GOJIBIIOH
npobaemoit. Ecaim Bbr He XoTHTe Memoab3oBarh anHotanun Hibernate, Bam mpuzercst
00 BKIIOYUTD aHHOTAMU J PA B Hauas10 0HOIo U3 KJaaccoB (¢ APyroi CTOPOHbI, MOK-
HO CO3/IaTh IycToii Kjaacc MyNamedQueries u cieraTh €ro 4acThio IIPEIMETHON MOJIETH ),
6o uciosb3oBath (aila XML, kak Oyaer oKasaHo HUXKe B 9TOM paszelie.

Annoranuu OGyAyT HAIIUM TJIABHBIM MHCTPYMEHTOM OIPEIETCHNsT MeTaJaHHbIX
ORM na npoTsizkeHuu Beell KHUTH, U BbI MHOTOE y3HaeTe 0 HUX.

3.3.2. MNpumeHeHue npasun BanupauMnm KOMMNOHEHTOB

BosbimmHCcTBO TPUIIOKEHUI UCIIOIB3YET OTPOMHOE KOJIMUYECTBO MTPOBEPOK 11E€JI0CTHO-
CTU JaHHbIX. Bbl yiKe 3HaeTe, 4To ObIBAET, €CJIM HAPYIIUTD XOTSI ObI OLHO U3 IPOCTEN-
IIUX OTPAaHUYEHUH 1IeJIOCTHOCTH JaHHbBIX: BBl Tosryunte NullPointerException tam, rie
O’KMJIaeTe TIOJIyYUTh 3HaueHue. B Apyrux npuMepax UCIoab3ylOTCsS CBOMCTBA CTPOKO-
BOTO THUIIA, KOTOPbIE He J0JIKHbBI ObITh IIyCThIMU (IOMHUTE, YTO IyCTast CTPOKa He null),
CTPOKH, KOTOPbIE JOJIZKHBI COOTBETCTBOBATH OIPEAEJIEHHOMY MIa0JI0HY PErysipHOro
BBIPA)KEHUS, a TaKyKe YUCJIa U JaThl, KOTOPbIE JIOJKHBI HAXOJAUTHCS B OTIPEIEJIEHHOM
JIaTIa3oHe.
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Itu OU3HEC-TPaBUJIA BJIUSIOT Ha KasKiblil YPOBEHb MpUJIOKeHUs. T1o/b30BaTe b-
ckuil unrepdeiic HoKeH 0ToOpaKaTh II0APOOHbIE U JIOKAIM30BAHHbIE COOOIIEHMSI
006 ommbOKax. YpoBHU OM3HEC-JIOTUKNA W XPAHEHUS JIOJZKHBI TPOBEPSATH MIPUXOIAIINE
OT KJIMEHTOB 3HAYEHMUS, MIPEKIE YeM repeiaBaTh MX B XpaHusuine. basa ganupix SQL
MOJIKHA JIETTATh OKOHYATETHHYIO TPOBEPKY, YTOOBI TAPAHTUPOBATH EJTOCTHOCTH XPaHU-
MO nHpopMaIu.

Cytb ngen, nexameil B ocHose Bean Validation, — B TOM, 4TO OIpenesATh TaKKe
MpaBUJIa, Kak «IJTo ToJie He MOoKeT ObITh nully mim «9To 4ncio H0/IKHO HAaXOAUTh-
cs B 33JJaHHOM JIMAIla30He», TOPA3I0 TIPOIIE, YeM TTOCTOSHHO THCATDh TOBEPKEHHBIE
omubKaM TPOTIEAYPHI TTPOBEPOK € UCMOIH30BAHUEM YCIOBHBIX OmMepaTopoB. Boiee
TOTO, 3a/JaHNe TAKUX ITPABUJI JIJIs1 TIEHTPATBHOTO KOMIIOHEHTA MPUJIOKEHWS — Peann3a-
IIUU TIPEIMETHON MOJIEJIN — TT03BOJISIET OCYIIECTBIIATD IIPOBEPKY IIEJIOCTHOCTH Ha KasK-
JIOM YPOBHE CUCTEMBI. ITU MPABUJIA JOCTYITHBI YPOBHIM TIPEJCTABJICHUS W XPAHEHUS.
Ecau BbI IOCMOTpUTE, KaK OTPAaHUYEHUS 1IEJTOCTHOCTH JAHHBIX BJIUSIOT HE TOJIBKO Ha
KOJI IPUJIOJKEHMSI, HO 1 Ha cxeMy 0asbl JaHHBIX SQL, SBJISIONLYIOCS HaOOPOM TIPABILII
MOJI/IEPsKAHUSI IETOCTHOCTH, BBl CMOJKETE MPEACTaBUTH orpannderus: Bean Validation
Kak jlonoianTesbable MeTajanabie ORM.

[TocMmoTpuTe HA pacIMPEHHYIO BEPCUIO Kaacca Item mpeMeTHON MOIesTH.

Jlucturr 3.6 < lMpumeHeHMe NpaBua Bannpaumm K CBOCTBAM CyLLLHOCTU Item
daiin:/model/src/main/java/org/jpwh/model/simple/ltem.java
import javax.validation.constraints.Future;

import javax.validation.constraints.NotNull;
import javax.validation.constraints.Size;

@Entity
public class Item {

@NotNull
@Size(
min = 2,
max = 255,
message = "Name is required, maximum 255 characters."

)

protected String name;
@Future
protected Date auctionEnd;

3nech 1o6aBeHb! elre Ba aTpubyTa: HaMMEHOBaHKe ToBapa (name) ¥ jaTa OKOHYa-
Hust aykiroHa (auctionknd). O6a SBJISIOTCS TUMTUYHBIMU KaHIUAATAMI JJIST IOTIOJTHI -
TEJILHBIX OTPAHUYEHUN — BaJKHO TAaPAHTUPOBATH MPUCYTCTBUE OCMBICJIEHHOTO HaUMe-
HoBaHU (HalMEHOBAHUE 13 OJHON OYKBbI O€CCMBICIEHHO), HO HE CJIMIITKOM JJTMHHOTO:
6asa ganubix SQL paboraer Hanbosee 3(hHEeKTUBHO CO CTPOKAMU TIPOU3BOJIBHON -
HBI /10 255 CUMBOJIOB, U TI0JIb30BATENLCKUE NHTEPGENC TaKKe UMEET OrpaHuueHUsT Ha
POCTPAHCTBO, 3aHMMAEMOE BHUMMOU HAJMNCHhIO. BpeMsi OKOHYAHUS ayKIMOHA, Ove-
BU/IHO, JI0JKHO ObITh B OyayuieM. Ecau Bbl He moATOTOBUTE cO00MIEHNsT 06 OmMbKe,
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GyzmeT mokazaHo coobrmenne mo yMmordanio. CooOMEeHNsT MOTYT TIPEACTABIATH OO0
KJIIOYM K BHENTHUM (DailsaM CBOHCTB, UCIIOJIb3YEMbBIM [IJ1s1 MHTEPHAITMOHATU3AII AN,

MexaHu3M BaJiAaluu OyaeT oOpanaThCs HAIPSIMYIO K MOJISIM KJIacca, eCJIi UX 110-
METUTH aHHOTauaMu. Eciii BbI mpennoynTaete METO/bI I0CTYIA, TTOMEYATh aHHOTA-
el MpoBepKy OTpaHUYeHMi HY)KHO MeTOJ| YTeHusd, a He 3anucu. Orpanudenus gs-
JstioTest Takske yacthio APT kimacca n mometatorest B Javadoc, 4To fetaeT peaynsarmio
peaMeTHO Mojies Goiee moHATHOM. OOpaTiTe BHUMAHNE, YTO MEXAHI3M BaJIU/IAI I
HMeeT CBOM HACTPOIKH, He 3aBHcsIIre oT HacTpoek peasmsaiuu JPA, 1. e. Hibernate
Validator Mozer BbI3bIBaTH MeTO/bI JoCTyIa, Torga kak Hibernate ORM mosker 06-
palaTbhes HAIPAMYIO K II0JISIM KJlacca.

Bean Validation ve orpaHuunBaeTCst BCTPOEHHBIMU aHHOTAIIUSIMU; BBl MOJKETE CO3-
naBath cCOOCTBEHHBIE OTPAaHUYEHUS U aHHOTAIUH. [[01b30BATEILCKIE OTPAHWYEHUS MO~
3BOJISIOT JIayKe TPUMEHSI T aHHOTAI[MN Ha YPOBHE KJTacca ¥ TPOBEPATH HECKOJIBKO aTPH-
GyTOB 9K3eMILIAPA Kacca ofHOBpeMeHHO. CIeyoluii TECTOBBIN KO/ IEMOHCTPUPYET,
KaK BPYYHYIO ITPOBEPUTH 1EJTOCTHOCTH AK3eMIIIsipa Item:

Jlucturr 3.7 < TpoBepka ak3emnnsapa Item Ha NpeaMeT HaPYLLUEHUS OrpaHNYeHui
daiin:/examples/src/test/java/org/jpwh/test/simple/ModelOperations.java
ValidatorFactory factory = Validation.buildDefaultValidatorFactory();

Validator validator = factory.getValidator();

Item item = new Item();
item.setName("Some Item");
item.setAuctionEnd(new Date());

Set<ConstraintViolation<Item>> violations = validator.validate(item);

assertEquals(1, violations.size()); =

ConstraintViolation<Item> violation = violations.iterator().next();
String failedPropertyName = OpHa owmbka Banuzaumm:

violation.getPropertyPath().iterator().next().getName(); Aara aykuuoHa
He HaxoauTcs B Byaywem
assertEquals(failedPropertyName, "auctionEnd");

if (Locale.getDefault().getLanguage().equals("en"))
assertEquals(violation.getMessage(), "must be in the future");

Mo He OyieM TTOPOOHO OOBSICHITH 3TOT KOJI, a TIPEOCTABUM €TI0 UCCIEI0BAHUE UK~
tareso. Bam pejiko mpujeTest mucaTh MpOBEPKU TAKOTO Poia: GOJIBIIYIO 4acTh BpEMEHH
aTa paborta OGy/JeT BBIMOJHSATHCS BalllUM MOJIb30BATEIbCKUM HHTEpdeicoM u (peiiM-
BOPKOM XpaHeHust. [103ToMy BasKHO 00paTuTh BHUMaHUE Ha nHTerpanuio ¢ Bean Vali-
dation npu BeIOOpe (peiiMBOpKa IoJb3oBaTEIbCKOTO HHTEpdeiica. JSF Bepcun 2.0
U BBIIIle, K TPUMEDPY, aBTOMaTHYecKu nHTerpupyercs: ¢ Bean Validation.

Hibernate, kak aTo TpeGyercs oT mo6oii peanusanuu JPA, aBTOMaTHYeCKN HHTErPH-
pyercst ¢ Hibernate Validator, ecin 6ubmmoTekn TOCTYIIHBT B MyTH TIOUCKA KITACCOB,
U TIpeIaraeT Caeayione BO3MOKHOCTHU:

O ona TpebyeT BPYUHYIO OCYIIECTBISATH BAIUIAINIO 9K3EMILISIPOB TI€pe]] epeia-

yell UX Ha COXPaHEeHUE;
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O Hibernate pacrosHaeT orpaHUYEHUST XPAHUMBIX KJIACCOB TIPEAMETHON MOJEIN
U BBI3bIBACT BAJIM/IAIINIO [IEPE]] OTIEPAIUSMI BCTABKU 1 OOHOBJICHMSI Oa3bl JaH-
HbIX. B cyvae BoistBienus napymennit Hibernate BoisbiBaer mckiouenue Con-
straintViolationException ¢ uHdopmammein 06 ommbKe B Koje, KOTOPbIH Bbl-
3BaJI OTIEPAIUIO COXPAHEHUST;

O wunctpymenTtapuii Hibernate, aBromaruuecku renepupyromunii SQL-cxems,

MOHVMAET MHOTHE OTPAaHWYEHUS W CO3/[aeT aHAJOTHYHbIe orpanmdyeHust SQL
B DDL-onpenenenusax garapix. Hanmpumep, annoTarus @NotNull tpancampyer-
cst B SQL-orpannyenue NOT NULL, a mpaBuiio @Size(n) 3a1aeT KOJIMUECTBO CUMBO-
JIOB B cToJib1e Trma VARCHAR(n).

Bobl MoskeTe yrpasisiTh 9TuM noseaerrem Hibernate, ncmosibayst asement <valida-
tion-mode> B KoH(pUTYparmoHHOM (aiine persistence.xml. TIo yMOTIaHUIO UCIOJIB3YET-
cst pexknM AUTO, crreroBaresibio, Hibernate Oyzer ocytiecTBasTh BaIUIAIINIO, TOJTBKO
ecan Haiizer peasmsaiuio Bean Validation (wanmpumep, Hibernate Validator) B myTtu
MTOMCKA KJIACCOB 3aIyIIEHHOTO NpuoskeHnst. B pesxkume CALLBACK Basmmammst BBITIOJN-
HSIETCST BCET/Ia, M BbI MOJIydnTe ommoOKy pasBeprhiBanus (deployment error), eciu 3a-
GyJieTe CKOMITOHOBATh CBOE TIPIJIOKeHHe ¢ peaisanueit Bean Validation. Peskim NONE
OTKJIOYAaeT aBTOMATUYEeCKYI0 Bauanuio peanmusanneit JPA.

Bbi enite yBugmte annoTaruy Bean Validation gasee B 9T0ii KHUTE; BbI TAKKe HalifeTe
uX B KoMILiekre mpuMepos. Celiuac Mbl MOTJIH ObI HarucaTh ropaszio Gosbiie o Hiber-
nate Validator, Ho MbI JIiIITh TOBTOPUJIK OBl Ty WH(MOPMAIHIO, UYTO YIKE COMCPIKUTCSI
B OTJIMYHOM CIIPABOYHOM PYKOBOZCTBE MpoekTa. [IpouTtnte ee, 9TOObI y3HATH O TAKIX
0COOGEHHOCTSIX, KaK TPYMIIbl BAJTUAAIIMN WM MIPUKIAJAHON WHTEp(eiic 0OHapyKeHMsI
OTPAaHUYECHWH B METAJIAaHHbBIX.

Cranmaprsr Java Persistence u Bean Validation mmpoko ucmosib3yoT aHHOTAIINH,
IKCIEePTHBIE TPYIIIBI GBI XOPOIIO OCBEIOMIIECHBI O TpenmyInecTBax X ML-geckpur-
TOPOB Pa3BEPTHIBAHMUS B OMPEICTCHHBIX YCIOBUAX, 0COOCHHO [IJIsI ONPEIACTICHIS MeTa-
JAHHBIX, MEHSTIONITUXCST TP KasKZIOM Pa3BEPThIBAHWH.

3.3.3. MetapaHHble BO BHewHux XML-dainax

Bwr MokeTe 3aMeHUTD W IepeonpeaejanTb ]IIO6y10 aHHOTaHI/IIOJPA IIpU ITOMOIIN dJ1€~
MCHTa XML-HeCKpI/IHTOpa. [[pyrI/IMI/I CJIOBaMU, Bbl HE 00s13aHbI UCII0JIb30BATh AaHHOTA-
I, €CJIN HE XOTUTE 9TOTO MJIN KOI'/la pa3MelleHNE METa/laHHbIX OT/I€JIbHO OT UCXO/I-
HOT'O KOJa 110 KaKMM-TO ITpUYHHaM BbITO/IHO /IJIA BallIEro ITPOEKTa.

XML-memaoannvie u JPA

B mmcrunre 3.8 mokazan XM L-neckpuritop JPA 1511 KOHKPETHON €IMHUIIBI XPAaHEHMSI.

Jinctunr 3.8 < XML-peckpuntop JPA ¢ MeTagaHHbIMY OTOOPaXXeHUs eAVHNLLbI
XpaHeHusd
<entity-mappings
version="2.1"
xmlns="http://xmlns.jcp.org/xml/ns/persistence/orm"
xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
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WrHopuposatb
BCE aHHOTaLun
1 niobble MeTafaHHbIe

<persistence-unit-metadata> <— Cnauana rnoGanbHbie MeTafaHHble otoGpaxetms
B XML-daitnax

xsi:schemalocation="http://xmlns.jcp.org/xml/ns/persistence/orm
http://xmlns.jcp.org/xml/ns/persistence/orm_2_1.xsd">

<xml-mapping-metadata-complete/> <=

<persistence-unit-defaults> <&— HekoTopble HACTPOIKM NO YMONYAHMIO
<delimited-identifiers/> =
</persistence-unit-defaults>
</persistence-unit-metadata>

9AkpaHupoBath Bce SQL-nmeHa,
BKJII04Yas CTONOLbI 1 TABAMLbI:

<entity class="org.jpwh.model.simple.Item" access="FIELD"> Hanpumep, ecnu saum
<attributes> SQL-umeHa genaioTcs

Knto4eBbIMK cioBamn

<id name="id"> (Takumu kak «USER»)

<generated-value strategy="AUT0"/>

</id>

<basic name="name"/>

<basic name="auctionEnd">
<temporal>TIMESTAMP</temporal>

</basic>

</attributes>
</entity>

</entity-mappings>

Peanuzanust JPA HauHeT aBTOMATUYECKU MCITOJIB30BATH ATOT JIECKPUTITOP, €CJIN TI0-
MecTuTh ero B daitn META-INE/orm.xml, HaxoAsIuiics B Iy TH TIOMCKA KJIACCOB e/~
HUIBI XpaHeHus. Eciim BbI IpeIIounTaeTe UCIoab30BaTh APYroe UMsI UM HECKOJIbKO
(haiinos, puseTcs MOMEHATh KOHMUTYpAMIO eMHUIBI XpaHeHus: B (atinie META-
INF/persistence.xml:

®daiin:/model/src/main/resources/META-INF/persistence.xml
<persistence-unit name="SimpleXMLCompletePU">

<mapping-file>simple/Mappings.xml</mapping-file>
<mapping-file>simple/Queries.xml</mapping-file>

</persistence-unit>

ITpu HajmuuK s1eMeHTa <xml-mapping-metadata-complete> peamusanms JPA Gyner
WTHOPUPOBATH BCe aHHOTAIINN B KJIACCAX TIPEJAMETHON MOJIEJIA B ATOW €IMHUIIE XPaHe-
HUST ¥ TI0JIaTaThCs JIMIb Ha 0TOOpakeHus, onpeeaeHHbie B X ML-geckpunrope(ax).
Takske MOKHO (B IAHHOM CJIydae 9TO JIUITHEE ) AKTUBUPOBATD ATY HACTPOIKY HA YPOBHE
CYTITHOCTH, UCTIONb3Ys <metadata-complete="true"/>. [Ipu akTuBanmm peasmsanus J PA
MPE/ITIOJIAraeT, YTo Bl 0TOOpa3uin Bee aTpubyThI cymHoctr B XML, u et caenyer ur-
HOPUPOBATH BCE AaHHOTAITUHU B 3TOI KOHKPETHOMN CYIIHOCTH.

Eciii BMecTO aToro Tpebyercst He MTHOPUPOBATh, a TIEPEOIPEAETUTh METaJaHHbIE,
yKa3aHHbIEe B aHHOTaIn#, — He ToMevaiite XM L-geckpuntop Kak «3aBepiieHHBIH»
U YKa)KHUTe KJIacC U CBOICTBO /IS Ilepeolipe/ie/IeHUs:
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<entity class="org.jpwh.model.simple.Item">
<attributes>
<basic name="name"> <— Tepeonpenenutb ums ctonbua SQL
<column name="ITEM NAME"/>
</basic>
</attributes>
</entity>

3ech CBOMCTBO hame OTO6pa>KaeTCH B cTosbery ITEM_NAME; mo yMOJIYaHUIO CBOII-
cTBO oToOpaskanock Obl B cTosOer; NAME. Tereps Hibernate Gyner urHopupoBath Bce
AHHOTAIMW M3 TTAKeTOB javax.persistence.annotation u org.hibernate.annotations,
KOTOPBIME OTMeUeHO TioJie name Kiacca Item. Ho Hibernate He craner urHopuposath
annoranuu Bean Validation v npogo/skuT nenoab3oBarh UX /1 aBTOMaTHYECKON Ba-
JUJIAITN U co3/ianmst cxeMbr! Bee ocTasbible aHHOTAIINY /7151 KTacca Item Takoke GyayT
pacrniosHaBarbest. OOpaTiTe BHUMaHHE, 4TO B 9TOM O0TOOPaKEHUN He ONpeiesieHa CTpa-
TErust JIOCTYTa, TTO3TOMY, B 3aBUCUMOCTH OT PACTojiosKeHnsT aHHoTarn @Id B kiracce
Item, GymeT MCMOTB30BATHCS JTHOO MPsiMoe 0Opartenne K oo, IO METOBI IOCTYTIA
(MBI 06Cy MM 3Ty TIOAPOOGHOCTD B CITEAYIONIET TIaBe).

B aroii kauTe MBI HE cTaHeM MHOTO TOBOPHUTH 0 X M L-feckpunropax JPA. Cuntakcuc
3TUX JOKYMEHTOB SIBJISIETCS 3€PKAJbHBIM OTpaskeHreM cuHTakcuca JPA-annoTammmii,
TaK 4TO y Bac He JOJKHO BOSHUKHYTB ITPOOJIEM € MX cO3laHieM. Mbl 3a0CTPUM BHUMA-
HUE Ha BaKHOM BOITPOCE — cTpaTerusax orodpaskerust. CHHTAKCHC, UCIIOIb3YeMBbIil JIJIst
3aITUCH METAITAHHBIX, SIBJISIETCSI BTOPUYHBIM.

K cosxkanenuto, kak u GombimnHceTBo cxeM B JavaEE, JPA-cxema orm_ 2 0.xsd we
JIOTTyCKaeT PACIIMpPEeHusT pealn3anusiMi. Bbel He cMoOKeTe WCIIO0Jb30BaTh 3JEMEHTHI
1 aTpuOyTHI U3 JAPYrUX MPOCTpaHCTB MMeH B XMUL-mokyMmeHTax otobpaskeHuii JPA.
CJiezioBaTesbHO, UCIOJIb30BaHNE PACITUPEHUI U OPUTHHAIBHBIX ocoberHocTell Hiber-
nate TpeGyeT UCIOIb30BaHMs HHOTO cuHTakcnca X ML.

XML-paiinet omoopacxcenuit Hibernate

Opurunanbabiii popmat X ML-daiinos oTobpaxenuii Hibernate 6bu1 iepsorayaib-
HBIM BapUAHTOM METAJaHHBIX /10 TOTO, Kak B JDK 5 mosiBumnch annorarmu. Ilo co-
IJIAlIeHNIo K MMeHaM 9Tux (aiiios pobasisercs pacimpenue fbm.xml. Jluctunr 3.9
neMoHcTpupyer ocHoBHON XM L-gokyment orobpaxenuns Hibernate:

JluctuHr 3.9 < [lokyMeHT onpeneneHns MeTagaHHbIX C OPUTMHANTbHBIM
XML-cuHTakcucom Hibernate

®daiin:/model/src/main/resources/simple/Native.hbm.xml

<?xml version="1.0"?>

<hibernate-mapping
xmlns="http://www.hibernate.org/xsd/orm/hbm"
package="org.jpwh.model.simple"
default-access="field"> <— @ OGbsBNEHNE METALAHHBIX

<class name="Item"> <€— QrobpaxeHue Kacca CyLHOCTM
<id name="id">
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<generator class="native"/>
</id>
<property name="name"/>
<property name="auctionEnd" type="timestamp"/> 3anpochl, BIHECEHHbIE
</class> B OTAENbHBI (aiin

<query name="findItemsHibernate">select i from Item i</query>

A

<database-object>
<create>create index ITEM_NAME_IDX on ITEM(NAME)</create>
<drop>drop index if exists

ITEM_NAME_IDX</drop>

</database-object>

A

BcnomoratenbHble
onpenenexnus DDL

</hibernate-mapping>

© Meranannbie 0ObSIBJASIOTCS B KOPHEBOM asieMeHTe <hibernate-mapping>. Takue arpuGyThi,
KaK VM TTAKETa U JIOCTYTI 10 YMOJTYaHHUIO, IPUMEHSTIOTCSI KO BCEM OTOOPasKEHIsIM B 9TOM (aii-
Jie. Bor MoskeTe 106aBHUTH CTOJIBKO OTOGPasKEHHH KITACCOB CYIHOCTEH, CKOJILKO 3aX0OTUTE.

O6paTure BHUMaHKe, 4TO B 9TOoM (aiine 00bsaBsgeTcs npocTpancTBo umen XML o
YMOJIYAHUIO JIJISI BCEX DJIEMEHTOB; 9T0 HoBasl BoaMoskHocTh B Hibernate 5. Eciu y Bac
yoKe umerorest daiiner otobpaskenuii aist Hibernate 4 win crapiie, copepskaiiue ornpe-
JiesieHust Tuna [okyMmenTa X ML, MoskeTe po1oJIKaTh UX UCTIOJb30BATh.

HecMoTpst Ha BO3BMOMKHOCTH OObSIBJIECHMS OTOOPAKEHMIT /IS HECKOJBKUX KJIACCOB
B O7iHOM (baiiie, BKJIHOUUB HECKOJIBKO 3JIEMEHTOB <C1ass>, 60JIbII0OE KOJUYECTBO CTAPhIX
npoektoB Hibernate ucnosbsyer oaun dailn oToGpaskeHUs i KaxkKI0ro XpaHUMOIO
kiracca. 1o cormarrenuio haiis 10JKeH UMETh TO JKe UM M TIAKET, YTO W KJIacc: Halpu-
mep, my,/model/Item.hbm.xml — ps knacca my.model. Item.

Oro6paskenue knacca B XML-nokymente Hibernate siBiisiercst «<3aBepiieHHBIM», T. €.
Jiro0ble IpyTiie MeTaJaHHble 0TOOPAKEH s IJIs 9TOTO KJiacca B aHHoTanusax min X ML-
daitax JPA BbizoByT ommnbKy «duplicate mapping» (ay6/poBaHue 0TOOPasKeHuUs)
npu 3anycke. Eciim BbI onucbiBaete oroOpaskerue kiacca B XML-@aiine Hibernate, a10
olMCaHue J0JIKHO BKJIIOUATh Bee feTaan oTobpaxeHus. HeBO3MOKHO IIepeoIpeiesnTh
OT/IeJIbHBIE TI0JISI WJIM PACIIMPHTSD CyliecTByoliee otobpakernue. Kpome Toro, 8 XML-
daiie Hibernate HyskKHO IiepeuncInTh 1 0TOOPasUTh BCe XpaHUMbIe CBOMCTBA Kjacca
cymHoctu. Eciu cBoiicTBo He umeer otoGpaskenust, Hibernate cunuraer ero cocrosinue
BpeMeHHbIM. CpaBHUTE 9TO ¢ 0TOOpakeHusAMK B JPA, Tjie oiHa JInIb aHHOTAI[UsA @EN-
tity zesaeT Bee cBOICTBA Kilacca XPaHUMBIMHU.

Opurunanbipie XML-¢aitasr Hibernate Gosbliie He ABASIOTCS HMPEANOYTUTEb-
HBIM CIIOCOOOM OOBABJIEHUS OCHOBHBIX MeTazaHHbIX ORM. BoJIbIIMHCTBO HHKEHEPOB
npeanounTaer anHotanun. OpurnHanabable XM L-daiisbl MeTajlaHHBIX B OCHOBHOM
UCIIOJB3YIOTCS LIS ocTyTa K ocobeHHoctsim Hibernate, KoTopble HEZIOCTYITHBI B BUE
AHHOTAIMI WU KOTOPBIE Jierye compoBok1aTh B XM L-daiinax (Hampumep, ecin aTo
MeTajlaHHble KOH(MUTYPAIINH, 3aBUCSIINE OT YCI0BUN pa3BepThiBanus ). B XM L-daiire
orobpaskenuii Hibernate BooGIe MoryT omcymcmeosams obvle 2JieMeHThI <class> .
B Takom ciryuae Bce MeTajlaHHbIe U3 3TOTO (hailyia, Takre Kak CTPOKH 3arpocoB (UK
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Jlaske 3ampockl Ha unctoM SQL), BBIHECEHHBIE B OT/EIbHBIN (haiisi, oripe/ieIeHUs MOJIb-
30BaTEIbCKUX TUTIOB, BCIIOMOTaTesbHble Bhipaskenus DDL jais korkperabix CYB/I,
JIMHAMUYECKUE (QUIBTPHI KOHTEKCTA XPAHEHUS U T. I, MOTYT OBITh IJI0OATbHBIMU JIJIST
eIMHUITBI XPAaHEHMSI.

Koraa mos:ke Mbl OyeM oOCyKIaTh Takue MPOABIMHYTHIe BodMoskHocTH Hibernate,
MBI MTOKakeM, Kak OOBbsABJISATh Bee 310 B XML-(aiinax. Kak yke yIIoOMHHAIOCH, BB
JIOJKHBI COCPEIOTOUNTRCS Ha TOHUMAHWK CYIITHOCTU CTPATETHil 0TOOPaKEHS, U JIJIst
UX JEMOHCTpPAIMK GOJIBITUHCTBO HAIINX MPUMEPOB OYIET MCIOJIb30BaTh AaHHOTAIIUN
JPA u Hibernate.

Bce pacecmaTpuBasimecst 10 CUX TTOP TOXOB! TPEATIONATATH, YTO HA MOMEHT pas-
pabotku (pasBeprbiBaHKs) M3BeCTHbI Bee MeragaHHbie ORM. Ilpeamosnoxum, uto
KaKasi-TO yacTh NH(MOPMAIIMK OCTaeTCsT HEM3BECTHOM JI0 3aITycKa mpuiaoskerns. Mosxk-
HO JIM MPOTPAMMHO MaHUITYJIMPOBATh METaJaHHBIMH OTOOPaKEHUII BO BPEMS BbI-
nosTHeHns? Takske Mbl YIIOMUHAJIW TTPOTrPaMMHBIN nHTEpdeiic MeTagaHHbix JPA s
JOCTyTa K MOAPOOHBIM JIeTajlsiM eANHUIBI XpaHeHust. Kak 910 paboTaeT 1 Koraa aTo
TT0JIE3HO?

3.3.4. [locTyn K MeTagaHHbIM BO BPeMS BbIMOJIHEHUS

Cuermmucdukarus JPA onpenesnsier mporpaMMHbie WHTEPMENCH 7151 JOCTyTIAa K METaMO-
JeJI XpaHUMBbIX KJaaccoB. CyIecTBYIOT iBa THIIA TakuxX uHTepdeiico. [lepserii, GoJee
JIMHAMWYHBIN 10 TIPUPOJIE, TTIOXOK Ha TTPOCTyio pedrekrcuio B Java. Bropoii mpesicras-
JigieT coboil cTaTUYeCKyl0 MeTaMoie)Ib, KOTopas 0ObIYHO CO3IAeTCs IPOIECCOPOM aH-
HoTaiuii Java 6. B 060oux ciydasx JOCTYIl BO3MOKEH TOJIbKO HA YTEHHE; HEBO3ZMOMKHO
MEHSITh METaJIAHHbIE BO BPEMSI BBITTOJTHEHUS.

Hibernate takske npejaraer opurnHaibubiii API Mmetamoienu, nomiepKuBaoniunii
JIOCTYII KaK Ha YTEHHUe, TaK ¥ Ha 3all1Ch, a TAKKE JOCTYII K OOJIbIIeMY KOJMYECTBY JeTa-
seit ORM. MsI He Oyaem paceMmaTpusath aToT APT (pacnosioskenHsrii B org.hibernate.
cfg.Configuration), OCKOJIbBKY Ha MOMEHT CO3/IaHUsI KHUTH OH ysKe ObLI yCTapeBIInM,
u He 66110 AP, ero samensionero. 3a nociuenneil uadopmanmeil 06 5Toil BO3MOKHOCTI
obpamraiitech Kk gokymenTaiuu Hibernate.

Hunamuuecxuit unmepgpetic Metamodel API ¢ Java Persistence

WHorza — HanpuMep, Koraa TpebyeTcst HamucaTh COOCTBEHHbINA KO/ BATUAAIINT UITH
06006IIEHHBIN KOJT TTOJIb30BATEIBCKOT0 HHTEpdeiica, — JKelaTelbHO UMETh TIPOTPaMM-
HBIIT IOCTYIT K XPAHUMBIM aTpubyTaM CyIHocTr. Tak, mopoii jkesaresbHO 3HaTh, KAKHe
XPaHUMbIE KJIACChI ¥ aTpUOyThl UMEIOTCS B TIpeaMeTHOi Mojeu. Kox B smuctunre 3.10
MOKA3bIBACT, KAK YNTATh MeTaJJaHHbIE ¢ TIOMOIIbI0 nHTepdeiico Java Persistence.

Jinctuur 3.10 < lMonyyeHne nHpopmMaLmm o TUne CyLHOCTM ¢ nomMoLbio Metamodel API
daiin:/examples/src/test/java/org/jpwh/test/simple/AccessJPAMetamodel.java
Metamodel mm = entityManagerFactory.getMetamodel();

Set<ManagedType<?>> managedTypes = mm.getManagedTypes();
assertEquals(managedTypes.size(), 1);
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ManagedType itemType = managedTypes.iterator().next();
assertEquals(
itemType.getPersistenceType(),
Type.PersistenceType.ENTITY

)s

IkseMIuIsIp Metamodel MosKHO HoOJyuuTh GO M3 oObekTa EntityManagerFactory,
KOTOPBII 00BIYHO UMEETCsI B MPUJIOKEHUI B OJHOM 9K3EMILISAPE Ha KaXK bl HCTOUHMK
JaHHbIX, 1100, ecJiU Tak yaoOHee, BbisbiBas EntityManager#getMetamodel (). MHoxecT-
BO YIIPABJSEMbBIX THUIIOB COAEPKHUT HHGPOPMAINIO 060 BCEX XPAaHUMBIX CYIIHOCTSIX
7 BCTPOEHHBIX Ki1accax (KOTOpble MBI PACCMOTPHUM B cJenyloleil riaase). B atom mpu-
Mepe ecTh TOJIbKO OJHa CYIIHOCTH Item. BoT kKak MOKHO KONHYTH TIy0sKe ¥ y3HATh
GOJIBIIIE O KasKIO0M aTpUOyTe.

JIuctunr 3.11 < MNonyyeHne nHdpopmaumm o6 aTpnubyTax CyLLLHOCTU C NMOMOLLbIO
Metamodel API

daiin:/examples/src/test/java/org/jpwh/test/simple/AccessJPAMetamodel.java

SingularAttribute nameAttribute =
itemType.getSingularAttribute("name"); <— @ AtpuGyt cywHocTti

assertEquals(
nameAttribute.getJavaType(),
String.class

)s

assertEquals(
nameAttribute.getPersistentAttributeType(),
Attribute.PersistentAttributeType.BASIC

)s

assertFalse(
nameAttribute.isOptional() <— Not null

)s

SingularAttribute auctionEndAttribute =
itemType.getSingularAttribute("auctionEnd");  <— @ Atpubyt cywHocTM

assertEquals(
auctionEndAttribute.getJavaType(),
Date.class

)s

assertFalse(
auctionEndAttribute.isCollection()

)s

assertFalse(
auctionEndAttribute.isAssociation()

);

[Monyyenue arpuGyToB CyIHOCTH MPOUCXOUT C UCTIOAb30BaHNEM CTPOK name (©)
u auctionEnd(®). OueBu/IHO, 93TO HEOGE30IIACHO C TOYKY 3PEHUST TUITU3AIINH, 1, €CJIU 110-
MEHSIOTCS Ha3BaHUsT aTPUOYTOB, ATOT KO/ TiepecTaner paborarh. CTPOKU HE BKJIIOYA-
I0TCST aBTOMATUYECKU B ortepaiiuu pedaktropunra, Boimosnsgemoie IDE.
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JPA TaKJKe MpeaaracT CTaTu4eCKyIo TI/IHO6630H3CHyIO METaMO/1€JIb.

Cmamuuecxkas memamooeo

Java (110 kpaiiteii Mepe, j10 Bepcuu 8) He MMeeT MTOJTHOIEHHOM TO/IEPKKN CBOUCTB.
HeB03MOKHO [OJIYYTh AOCTYII K TIOJISIM KJIacca WK METOAM J0CTYIIa KOMIIOHEHTA TH-
1106€30IaCHBIM CII0COOOM — TOJIBKO 110 UX UMEHAM C KCII0JIb30BaHneM cTpok. OcobeHHo
9TO HeyJOOHO MPH MCIOJIb30BAHUH 3alIPOCOB Ha OCHOBe Kpurepues JPA, GesonacHoit
C TOYKM 3PEHUS TUIIN3AIUU AJIBTEPHATUBBI CTPOKOBBIM SI3bIKaM 3a1pocoB. Bot nmpumep:

CriteriaBuilder cb = entityManager.getCriteriaBuilder();

CriteriaQuery<Item> query =

cb.createQuery(Item.class);  <€— OksuBaneHt aT0ro sanpoca: «select i from ltem i»
Root<Item> fromItem = query.from(Item.class);
query.select(fromItem);

List<Item> items =
entityManager.createQuery(query)
.getResultList();
assertEquals(items.size(), 2);

JlaHHBIH 3a1TPOC BO3BPAIIACT BCE TOBAPLI M3 Oa3bl JaHHBIX; ceiiuac ux aBa. Ecim BbI
XOTUTE OTPAHUYUTD PE3YJBTAT U BEPHYTHb TOJIBKO TOBAPBI € OINpe/eIeHHBIMU Ha3Ba-
HUSIMHU, TIPUJIETCST UCII0JB30BaTh BhipaskeHue like, cpaBHuUBaoIee arpuOyT name Kasx-
JIOTO TOBapa ¢ MabIOHOM, 33/TAHHBIM Yepe3 TTapaMeTp.

Path<String> namePath = fromItem.get("name");  <€— «wherei.name like :pattern»
query.where(
cb.like(
namePath, <— [inga onepatopa like() HyxeH ak3emnnsp Path<String>!
cb.parameter(String.class, "pattern")

)s

items =
entityManager.createQuery(query)
.setParameter("pattern”, "%some item%") <€— Tpou3BonbHbie NOCNENOBATENLHOCTM CUMBONIOB!
.getResultList();
assertEquals(items.size(), 1);
assertEquals(items.iterator().next().getName(), "This is some item");

O6paTuTe BHUMaHMUe, 9TO JIJIsI TOMCKa namePath tpebyercs ctpoka name. B atowm ca-
MOM MeCTe HapyIaeTcst Ge30macHOCTb THTIOB B 3alIPOCE Ha OCHOBE KPUTEPHEB. Bbl MO-
JKeTe MepenMeHoBaTh KJIace cylHocTu Item B mpoiiecce pedakTopuira, v 3arnpoc 6yaer
o-mpesxkHeMy padorars. Ho cTOUT TOIBKO U3MeHUTh 1moJie Item#name, kak moTpedyercst
BHOCHUTDH UCTIPaBJieHust BpyuHyto. K cuactbio, ata mpobieMa Jierko 0OHapy;KUBAETCST
C TIOMOIIBIO TECTOB.

JlyuimM perrieHneM, 6e30macHbIM st peaKTOPUHTA U BbISIBJICHUSI HECOOTBETCTBHIA
BO BPeMsI KOMITHJISITIHH, & He BBITIOTHEHS, SIBJISICTCS THTTIOOE30MacHast CTaTHYecKast Me-
TaMO/EJIb:
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query.where(
cb.like(
fromItem.get(Item_.name), <— Cratuyeckas Metamogens Item!
cb.parameter(String.class, "pattern")

)s

Item_— 370 0cobbIil Kmace (obpaTuTe BHUMaHUE Ha mopguepkuBanme). OH sBISETCS
KJIACCOM METAAHHbBIX U TIEPEUNCIISIET BCe aTPHOYTHI KIacca cymHocTh Item:

@javax.persistence.metamodel.StaticMetamodel(Item.class)
public abstract class Item_ {

public static volatile SingularAttribute<Item, Long> id;
public static volatile SingularAttribute<Item, String> name;
public static volatile SingularAttribute<Item, Date> auctionEnd;

ITOT KJACC MOKHO HAMMCATh BPYYHYIO WJIH, KaK U 3a[yMbIBAJN TIPOEKTHPOBITUKH,
aBTOMATHUYECKH CTEHEPUPOBATD MIPU MOMOIIH ymuiumot 0opadomxu annomavui (anno-
tation processing tool — apt) kommuisitopa Java. Hibernate JPA2 Metamodel Generator
(ormenbHBIN poekT B cemeiicte Hibernate) ucmosbayer ato pacumpenue. Ero egns-
CTBEHHOM TIeJThIO SBJISIETCS CO3/IaHNe CTATUIECKNX KJIACCOB METaMO/IEIN M3 yIIpaBJsie-
MBIX XPAaHUMBIX KJIaccoB. Bpl MokeTe ckavath ero JAR-dailn u mHTErpupoBaTh B CBOIO
IDE (win B uHCTPYMEHT cO0pKH Maven, Kak cielaHo B mpuMepax K aToil kaure). Ox
OyIeT aBTOMATUYECKHU BBI3BIBATHCS MPH KaKI0H KOMITHJISATINN (MJIM M3MEHEHUH, B 3a-
Bucumoctn ot IDE) knacca cymnrroctn Item, reHepupyst COOTBETCTBYIONIUI KIacc Me-
TaJlaHHBIX Item.

Y10 Takoe yTunuta o6paboTku aHHOTauuii (apt)?

Java BknoyaeT yTuamMTy KOMaHOHOM CTPoku apt (annotation processing tool), kotopas
HaxoamT n obpabaTbiBaeT aHHOTALMM B UCXOAHOM KOJE C MOMOLLbIO COOTBETCTBYIOLLMX
npoueccopoB. [Onsa 06paboTkM aHHOTaUMiA B NporpamMmmMe npoLeccop aHHOTauuMi uc-
nonb3yeT mexaHuam pednekcun (JSR 175). NporpammHbii nHTepderic apt nossonsget
noJsly4nTb BpeMsi COOPKU, NMS CxogHoro daina n npeacrasneHne, AOCTYNHOE TONbKO
L5 YTeHWs, AN MOAENMPOBAHUSA CMCTEMbI TUMOB B Java. Npoueccopbl aHHOTaUMn MO-
ryT CHa4ana co3a4aTb HOBbIN UCXOAHbBIN KOA 1 darnbl, KOTOPbIE apt 3aTEM CKOMNUANPYET
BMECTE C OCTa/IbHbIM NCXOAHbIM KOAOM.

B MPpEeAbIAYIINX Ppa3/iejiaX Bbl IMO3HAKOMHWUJINCH C HEKOTOPbBIMHU KOHCTPYKIUSAMMN
OTO6pa>KeHI/II71, HO MBI €lll€ HE IIpe/ICTaBUJIn 6oJee MN30MIPEHHbBIX c11oco6oB 0To6pa>l<e-
HUs Kj1accoB U cBoiicTB. Ceityac BbI JOJIZKHBI OITPE/IEJINTD, KaKylO CTpaTETUIO Ollpeae-
JIEHUA MeTa/laHHbIX OTO6pa>KEHI/IH HCIT0JIb30BaThb B CBOEM ITPOEKTE, — Mbl PEKOMEH/IyEM
aHHOTaIlluH, a XML IIPUMEHATDH TOJIBKO B CJIydae H€O6XOLII/IMOCTI/I, — a3aTeM, B CJIEYIO-
I_[Iefl TJlaBe, y3HATb €IIle 60J1b11E 00 OTO6pa>K€HI/IHX KJIACCOB M CBOMCTB.
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3.4. Pe3iome

®)

Bbl peannzoBain XpaHUMBbIE KJIACCHI, CBOOOJIHBIE OT CKBO3HBIX 3a/[a4, TAKMX Kak
JKypHAJTUPOBaHUeE, aBTOPU3AINUS W pasrpaHUYeHUEe TPAH3AKIMI; BAllll XPaHUMBbIC
KJ1accel 3aBUCAT OT JPA ToJIbKO BO BpeMsi KoMy, /lake acrieKTbl, CBsI3aHHbIC
¢ XpaHeHueM, He I0JEKHBI TPOHUKATD B PEATTM3aINI0 PEIMETHON MOJIEIIH.
[Tpo3pauHOCTb pabOTHI MEXAHU3MA XPAHEHUST HEOOXOIMMA, ECJTH BBl XOTHTE HCIIOJ-
HSITh U TECTUPOBATH OU3HEC-0O0BEKTHI HE3aBUCHMO U JIETKO.

Bbl M03HAKOMUIIHCH ¢ OOIIETPU3HAHHBIMU TIPAKTUUECKUMU TIpUeMaMiu 1 Tpe6GoBa-
HusiMu iporpammuoil Moziesit POJO u cymtaocreit JPA, v yaHasu, uto y Hux o01iie-
o co cTapoi cnemdukarmeit JavaBean.

Bbl yike TOTOBBI K OTpeiesieHnio GoJiee CIOKHBIX 0TOOPaKEHUH, BO3ZMOKHO, HC-
0163y KomOunammio anHotanuil JDK u/mmm XML-daiinos otobpaxkenus JPA/
Hibernate.



YacTb I I

CTPATEIMn
OTOBPA>KEHUNSI

Ira yacTb LEeJUKOM ImocBsiieHa HacTosemy ORM — oT KjaccoB U 1oJieil 10 Tabauiy
u crosiomnos. [1aBa 4 HaYMHAETCS ¢ PACCMOTPEHMSI OOBIYHBIX OTOOPAKEHUU TOJIEHt
U KJIACCOB U OOBSCHSIET, KaKk 0TOOpakaTh XOPOIIO JIETATU3MPOBAHHbIE Java-MOIe i
npeaMeTHoil obsactu. Jlasee, B TiiaBe 5, BbI y3HAETE, KaK OTOOPAKAThH MTPOCTHIE TIOJISI
U BCTPaMBaeMbie KOMIIOHEHTBI, & TAK/KE KaK YIPABJSATH OTOOPaKEHHEM THIIOB MEKILY
Java u SQL. B riase 6 Bbl HayunTech OTOOpaKaTh B 6a3y JaHHBIX HEPAPXUK HACJIEL0-
BaHWsI CYIIHOCTEH, UCTIOIb3YsT YeThIPE OCHOBHBIE CTPATETHH OTOOPAKEHUST HACJIE/[0Ba-
HUST; BBl TAKIKE [TO3HAKOMUTECH ¢ 0TOOpakeHHueM HoIMMOP(HbBIX accoluanmii. Tnasa 7
I[EJTUKOM TTOCBSIIIEH OTOOPAKEHUIO KOJUIEKIIUI U aCCOIMAIIIIT MEXK/TY CYITHOCTSIME —
BbI y3HAETE, KAK OTOOPAKAIOTCS XPAaHUMbIE KOJUTEKITUH, KOJIJIEKITUN GA30BBIX U BCTPaU-
BAEMBIX TUIIOB, & TAK)KE MIPOCTHIE ACCOMUAIINN MHOZUE K 00HOMY 1 00UH KO MHOZUM MEK-
Iy CyIIHOCTsIMU. B ryiaBe 8 BBI yruyOUTECHh B M3yYeHUE MPOIBUHYTHIX OTOOPAKEHUI
accoIuanuil CyImHOCTeN — BBl y3HaeTe 00 0TOOPasKEHUN acCOIUAIIUI 00un K 00HOMY,
BapUaHTaX OTOOPAKEHUST 00UH KO MHOZUM, ACCOTIUATIISIX MHOZUE KO MHOZUM W T€PHAP-
HBIX OTHOIIEHUS MEKTy cylnHocTssMu. Hakorer, riaBa 9 Gyer HauboJiee MHTEPECHOI
JUISE TeX, KoMy HeoOxoanmo BHeapuTh Hibernate B cyiecTByIoliiee PUIOKEHUE, HIH
€CJIM BaM TIPUXOAUTCS padoTaTh ¢ YHACIEOBAHHON CXeMOI 0a3bl IAHHBIX 1 HAMHCAH-
HBIM Bpy4HYyo SQL.

ITpounTaB 9Ty YacTh KHUTH, BB Oy/I€TE TOTOBBI OBICTPO CO3/IABATH [AKE CAMBIE CJIOK-
HBIE OTOOPAKEHVIS, HCTIOJIB3YsI BEPHYO CTPATernio. Bbl y3HaeTe, Kak perraercst mpooie-
Ma ¢ 0TOOpakeHIEM HACJIeI0BAaHKS M KaK 0TOOPaKaTh KOJJIEKIIMN U aCCOTUAIN. BbI
TaKKe HayunTech HacTpauBath u Moauduimposars Hibernate mist uarerpanuu ¢ Jo-
60it CyIIeCTBYOIIEH CXeMO 6a3bl TAHHBIX UJIH IIPUIOKEHUEM.



[NaBa

00 0000000000000 00 00000000 000000000000000000 0000

OTobparkeHne
XP3aHNMBbIX KAQCCOB

B aTon rnase:

O  NoHATME CYLHOCTU 1 TUNa-3HadeHus (value type);

O oTob6paxeHMe KNacCcoB CYLLLHOCTEN C MAEHTUYHOCTLIO;
O HacTpoiika 0TOOpaXeHi Ha YpOBHE CYLLLHOCTM.

B aT0ii ryaBe mpecTaBieHbl HEKOTOPbIe (hyHIaMEHTAIbHBIE CBOHCTBA OTOOPAKEHII
1 00BSICHSETCSI, KaK 0TOOPaKaTh KJaacchl cymiHocTed B Tabmuibl SQL. Mbl mokakeMm
1 00CynM, Kak 00pamathCst ¢ WACHTHYHOCTBIO B 0a3e JaHHBIX U MEPBUYHBIME KJIHO-
YaM¥, KaK MCIOJb30BaTh MHOKECTBO JIPYTUX HACTPOEK 3arPy3KN M COXpPaHEHUs K-
3eMILISIPOB KJIAccoB TpeaMeTHoit Monem B Hibernate. Bee mpumepsr otobpaskeHuit
ucnonb3yioT JPA-annoTaimu. OHAKO, TPEK/IE YeM HauaTh, MbI OTIPEIETUM KOPEHHOE
pasinune MeKAY CYHNIHOCTSIME U THIAMU-3HAUYCHUSIMU U OOBSICHUM, KaK TOAXOAUTh
K 0OBEKTHO-PEJISIIIMOHHOMY O0TOOPAKEHHIO TPEAMETHON MOJIEIIH.

aBHble HoBoBBeaeHuda B JPA2

C nomoubio anemeHTa <delimited-identifiers> B kOHOUrypaunoHHom darvine persis-
tence.xml MOXHO BKNOUYAUTL rNoBanbHOE 3KPaHMPOBAHME BCEX MMEH B CrEHEPUPOBAH-
HbIX SQL-BbIpaXeHaX.

4.. NoHsTNe cylHoCcTen N TUNOB-3Ha4YeHUN

PaccmarpuBast MOJies b IpeIMETHOM 061aCTH, MOJKHO 3aMETUTh Pa3JInue MKy Kiac-
caMH: Te, YTO MPEJCTABIAIOT OM3HEC-00BEKTH (TEPMUH 00sexm yrnoTpebieH 3/ech
B CBOeM OOBIYHOM CMbICJE), KaxyTest Gojee BakHbIME. Hampumep, kiaaccor Item,
Category m User — 9TO CyIIHOCTH PeajibHOIO MUPA, KOTOPBIE BBI IILITACTECH ITPEJACTABUTH
(o6paturech K puc. 3.3, 4TOOBI YBUIETH TIPUMEPHYIO MOJIENb TIPEAMETHON 061acTh).
[pyrue Tumnbsl B IpeiMeTHON Mojend, Takue Kak Address, String u Integer, kaxyrca
MeHee BaKHBIMU. B 3TOM pasjiesie Mbl IOCMOTPUM, UYTO 3HAUNUT MCIIOJIb30BATh XOPOIIO
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ACTAJIN3NPOBAHHYIO MO/IETb HPEHMGTHOﬁ O6JIaCTI/I, aeJsiasd pa3yinduda MEX1Y CYITHOCTA-
MU 1 TUIIAaMU-3HAYCHUAMMU.

4.1.1. Xopowo getanu3npoBaHHbie MOAenun
npeaMeTHo obGnactu

Ocnosnoii nesibio Hibernate apisiercs mogaepkka XOpolino AeTajlu3upoBaHHbIX 1 Ha-
CBITIEHHBIX MTPEJIMETHBIX MOJIeJIeil. DTO O/HA U3 TIPUYMH, 1T0 KOTOPOH MbI UCIIOJIb3yeM
PQOJO. Ilpolie roBOpsi, X0pouwo 0emaiusuposaniviii 03HaYaeT OOJIbIIe KJIaCCOB, YeM
TabJIUIL.

Hanpumep, B IpeIMETHOI MOZIEJIN Y MOJb30BATEIsI MOKET ObITh IOMAIIHUIT ajpec.
B Gasze panubIx MoxKeT ObITh oHa Tabauna USER co cronbramu HOME_STREET, HOME_CITY
1 HOME_ZIPCODE. (ITomuute 11pobaemy SQL-THUIOB, KOTOPYIO Mbl 00CYsKAAIN B pasjie-
ae 1.2.17)

B npeaMeTHO MoJIe/In MOKHO ObLIO Obl IIPUMEHUTD TOT Ke MOJAXO U IPEACTABUTD
ajipec B BUJIE TPEX CTPOKOBBIX CBOMCTB kiracca User. Ho ropasio myuriie cMozieimpoBaTh
9TO B BUJE Kaacca Address, uTo0bl y moJib3oBaTelIst ObLIo cBoiicTBo homeAddress. Takas
MOZIeJIb IIPEAMETHOI 001acTi 06 1a1aeT JIyyllei CBI3HOCThIO U OOJIBIINMEI BO3MOKHO-
CTSIMU JIJIsI TIOBTOPHOTO MCIIOJTh30BaHUS KO/Ia, TIPH 9TOM OHa Topasfio MOHSITHee, YeM
SQL ¢ Heru6Koii cucTeMoil TUIIOB.

JPA mopuepkuBaeT 1m0J1e3HOCTD XOPOTIIO /IeTATN3NPOBAHHBIX KJIACCOB JIJIsT peaansa-
K TUIOGE30aCHOCTH U HoBeAeHus. Hanpumep, MHOIHME MOAETUPYIOT a[pec HJIeKT-
POHHOIT TIOYTHI KaK CTPOKOBOE CBOMCTBO B Kjacce User. Bojiee cIOKHBIM TTOIX0I0M
6bL10 ObI onpeseeHne kiacca EmailAddress, m06aBsOIIEro BBICOKOYPOBHEBYIO Ce-
MaHTHUKY U [OBEIEHKe, — OH MOT ObI IIPeoCTaBIsATh MeTo prepareMail() (y Hero He
JOJIKHO OBITh MeTo/a sendMail(), MoToMYy UTO KJIace MpeaMeTHON MOJAEIU He TOJIKeH
3aBUCETD OT MTOYTOBOM MTOJCUCTEMBI ).

Ira npobiiemMa AeTaausaluy IPUBOAUT HAC K Pas/IMyKio, UMEIOIIeMy Ype3Bbluaii-
Hyto BaxkHOCcTh B ORM. B Java Bce kyracchl paBHBI: y KaXKI0TO 9K3EMILJISIPA CBOU W/I€H-
TUYHOCTb ¥ KM3HEeHHbI 1uk/I. Korma Bel qobaBisiere MOAIEPKKY T0JTOBPEMEHHOTO
XPaHEHMs], MOJKET CJIYUYUThCS TaK, YTO HEKOTOPble 0OBEKTHI He UMEIT COOCTBEHHOMH
UAEHTUYHOCTH U )KU3HEHHOTO IIMKJIa — OHU 3aBUCIT OT APYTrux o0bekToB. [laBaiiTe pac-
CMOTPUM TIPUMED.

4.1.2. OnpepeneHne CyLWHOCTEN NPUNOXEHUS

B otHOM JI0Me JKUBYT 1Ba 4€I0BEKA, U 06a PErUCTPUPYIOT YUETHBIE 3aITMCH B TIPUJIOKE-
nuu CaveatEmptor. Hazosem ux [Ixxon (John) u I:xeiin (Jane).

Kaxxnas yyernad sanuch rnpejictaBieHa ak3eMIspom User., dx3eMIigpbl User 10J0K-
HBI 3aTPy»KaTbCs, COXPAHATbCA U YAAIATHCA HE3aBUCUMO, COOTBETCTBEHHO, User sBJIs-
€TCs KJIACCOM CYIITHOCTH, a He TUTIOM-3HayeHrneM. HaxoanTb Kiacehbl CyIHOCTE JIeTKO.

Y knacca User ectnb 11oJie homeAddress — accormaliig ¢ kiaccoMm Address. Cebliiatorcd
s 06a ak3eMILIsipa User Bo BpeMsi BBITTOJHEHUS HA OJIMH U TOT JKe 9K3eMILisip Address,
WM KaKABIA 9K3eMILIAp User cchLaaeTcs Ha CBOW coOCTBEHHBIN sKk3eMILIap Address?
Wwmeet nu 3navenue, uro /[xeiin u J[>KOH JKUBYT B OJTHOM Jl0OMe?
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Ha puc. 4.1 moxaszano, Kak /Ba 9K3eMILIsIpa User mensT onuH 9K3eMILTAp Address.
(910 UML-uarpamMmma o6beKTOB, a He KiaaccoB.) Eciu o6bekT Address MOJEKEH Moj-
JIEPAKUBATD PA3EISIEMYIO CCHIIIKY BO BPEMS BBITIOJIHEHUS, 3TO — THIT CYIITHOCTH. Y 9K-
3emmsipa Address cBOH JKM3HEHHBIN IIMKJI; €T0 HeJIb3sl yAAInTh, koraa /[xxon ynanser
cBoIO yuerHyto 3amuchk (User), — y JIKeitH MOKET 0CTaBaThCsI CCHLIKA HA 9TOT 00BEKT
Address.

jd: User
username="johndoe"
firstname="John" homeAddress

lastname="Doe" \ home: Address

street="Some Street"
zipCode=12345
jr: User / city="Some City"

username="janeroe" homeAddress
firstname="Jane"
lastname="Roe"

Puc. 4.1 < [lga skdemnngpa User
CCbU1al0TCA Ha OAMH 3K3emnaap Address

PaccMOTpUM TeTiephb albTePHATUBHYIO MOJIE/Ib, T/Ie KaK/Iblil 00beKT User cchliaeTcst
Ha cOOCTBEHHBIN aK3eMIUIsIp homeAddress, Kak mokasaHo Ha puc. 4.2. B aTom ciydae
MOJKHO cfieiaTh 00bekT Address 3aBucuMbIM OT 00beKkTa User: OH CTAaHOBUTCST THUITOM-
3HAUYEHUEM.

Koraa /I;koH yaisier ¢Boto yueTHY0 3amuch (User), MOKHO Ge301acHO YAAIUTh €T0
sk3eMIuisap Address. HukTo 6osibiie He OYIET CChLIATHCS Ha HETO.

jd: User homeAdd home1: Address
username="johndoe" omendaress _[street="Some Street"
firstname="John" zipCode=12345
lastname="Doe" city="Some City"

jr: User home2: Address

" homeAddress

username="janeroe" street="Some Street"
firstname="Jane" zipCode=12345
lasthame="Roe" city="Some City"

Puc. 4.2 < Y kaxnoro 13 apyx ak3emnnsapos User
CBOW, 3aBUCKMbIN 3k3emMnngap Address

B pesysisraTe MBI IPUXOANM K CIEAYIONEMY KOPEHHOMY Pasnunio:

O  9K3EMIISIP MUNAa cyuHocmy MOKHO U3BJI€Ub, UCTIONb3YST €T0 XPAaHIMYTO HIeHTII-
HOCTh — HamrpumMep, ak3eMIsiper User, Item nim Category. Ceblirka Ha 9K3eMILISIp
cymrHocTH (yKasaTtesb B JVM) coxpaHsieTcst Kak CChUIKa B Oase JaHHBIX (3Haue-
HIe, OTPAaHIMYEHHOE BHEITHIM KJIFOUOM ). Y 9K3eMILIsIpa CYI[HOCTH COOCTBEHHbII
SKU3HEHHBIH IIMKJI; OH MOXKET CYTEeCTBOBATh HE3ABUCUMO OT OCTAIBHBIX CYITHO-
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creil. BeiOpaHHbIE KJIACCHI TIPEIMETHOM MOZIETN OTOOPAKAIOTCS KAK TUIIBI CYIIl-
HOCTEI;

O y axseMILIsIpa MUNA-3HaAUeHUs OTCYTCTBYET XPAHUMAST UIEHTUIHOCTD; OH MPH-
HAJIJIESKUT 9K3EMILISIPY CYIIHOCTH. ETO BpeMst JKU3HU OIPEIeISTeTCs 9K3EeMILIS-
POM CYITHOCTU-BJIAAebIa. THIl-3HaYeHne He MOIEPKIBAET Pa3leJIeHUsI CChl-
Jok. HauboJsiee oueBUIHBIC THIIBI-3HAUYCHHSI — 3TO BCE KJIACCHI, OOBSBJICHHBIE
B JDK, Takue xax String, Integer, a Tak:ke Bce TPUMUTHUBHBIE TUITHI. BbI Tak:ke
MOsKETe 0TOOPasKaTh BAIN KJIACCH MOJEJU IPEIMETHO 061aCTH KaK THIThI-3HA-
yeHusT — Hampumep, Address 1 MonetaryAmount.

ITpounras crenuduranuo JPA, MOKHO 0OHAPY/KUTH TaM aHAJOTHUYHbBIC TOHSITHSL.
Tosbko TumbI-3HaYeHUs B JPA HaswiBatorcs 6aszosvimu munamu (basic property types)
nim ecmpausaemvimu kiaccamu (embeddable classes). Mbr BepHeMcst K 3TOMY B CJie-
IyIoTIelt TaBe; ceitdac choKycupyeMcst Ha CyIHOCTSIX.

OmnpejesieHre KIaccoB CYITHOCTEN U THITOB-3HAUCHUI B MOJIE/TH TIPEIMETHO 06J1a-
CTH He TIPOUCXOUT CIIOHTAHHO, HO CJIEYET OTIPEIeJIEHHOM TIPOTIEype.

4.1.3. PaspeneHne cywHoOCTEn U TUNOB-3HAYEHUN

JoGasienue crepeorunos (MexanusMa paciupenus UML) B UML-auarpammy Kiac-
COB MHOT/IA TOMOTAET CPasy OTJIUYHUTD CYITHOCTD OT TUTIA-3HAUYeHUs. TaKoi 1oaX0/ TaK-
JKe 3aCTaBUT BAC JAyMaTh 00 9TOM Pas/IMUYKK [JIs BCEX KJIACCOB, UTO SIBJISIETCS MEPBbIM
IIATOM K OTITUMAJIbHOMY OTOOPaKEH IO U XOPOIIEi IIPOU3BOAUTEIBHOCTH YPOBHS Xpa-
Henwus. [Iprmmep mokasan Ha puc. 4.3.

* << Entity >> *
0.. : 0..
—‘ Bid bidder
v
*

<<Entity>> 0.~ <<Entity>> home p
Item seller p User

Puc. 4.3 « CrtepeoTunbl CyLLHOCTEN U TUNOB-3HAYEHNIA

<< Value type >>
Address

OueBuiHO, Kyacchl User u Item — cynHOCTH. Y KaXKIOTO CBOS UAEHTUYHOCTD, HA WX
9K3EMILJISIPBI CCBLITAETCS MHOKECTBO JIPYTHX 9K3eMILIIPOB (pasieiseMble CChIITKN ), UX
OTPE3KU JKU3HU HE3ABUCHMBI.

OrMmeTuTb K1acc Address Kak TUIT-3HaYeHME TOKE JIETKO — OJIUH 9K3eMILIsp User cchl-
JIaeTCsT Ha KOHKPETHBIH 9K3eMILIsIp Address. JTo JIETKO MOHSTh, TIOCKOJIbKY aCCOIUATTHS
MpeJIcTaBIeHa KaK KOMITO3UITUS 1 9K3eMIITIP USer 1eJIMKOM OTBEYAET 32 JKU3HD AK3EMII-
ssipa Address, Ha KOTOPbII OH cebLaaercs. Takum 06pasom, 60JIbIe HUKTO HE MOKET CChI-
JIAThCS HA TAHHBIN 9K3eMIUIsp Address, 11 eMy He Hy:KHa COOCTBEHHAST MIEHTHIHOCTD.

ITpobsteMbl MOTYT BO3HUKHYTH ¢ KjaccoMm Bid. PoMOoOBHIHAS accomMaIiist MexIy
kiaaccamu Bid u Item B 0OBEKTHO-OPHMEHTHPOBAHHOM MOJIETMPOBAHIN Ha3bIBAETCSI
Komrosuiueit. Takum o6pazom, 00beKT Item sBiIsieTcst BJaIeIbIIEM BCEX 9K3EMILISIPOB
Bid n XxpaHUT KoJIeKIHIO cChToK. Ha mepBbIil B3TIISAM 9TO KaKETCs pa3yMHBIM, BEb
IPeIJIOKEHMSI TIeH 3a TOBAp Ha ayKI[MOHe OeCIOIe3HBI, KOT/Ia TOBapa yiKe HeT.
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Ho uto, ecin BO BpeMst OYAYIINETO PACHIMPEHUST MOJIETH TIPEAMETHOM 06J1acTH 110-
HazobuTest KoJeKIvst User#bids, B KOTOPOi comepkanuch Gbl Bee MPETOKEHS T[eH,
c/leJlaHHbIe KOHKPETHBIM ToJib3oBatesieM? Ha nannom artame accoruaiusg Mexay Bid
u User ofiHOHaTpaBieHHast — B Bid ecth ceblika bidder. Ho uro, ecii oHa OyzeT AByHa-
MIPaBJICHHON ?

B Takom ciyuae npuzieTcst NCTIOIb30BaTh PA3/IesIsieMyIo CChIIKY Ha AK3eMILISIPhI Bid,
o3TOMY KJacc Bid mossken GbITh CyIHOCTHIO. XOTS Y HErO 3aBUCHUMBIN JKU3HEHHBIN
IIUKJT, OH JIOJIKEH 06J1aaTh COOCTBEHHON MIEHTUIHOCTBIO ISt ojiepsKanust (B Oy1y-
11eM ) pasieiieMbIX CChLIOK.

Boi uacto Oy/ieTe CTaJIKUBATHCSI ¢ TAKUMHU BAPHAHTAMU CMEITAHHOTO TIOBEIEHIST; TIeP-
BOE, UTO BbI JIOJIKHBI I€JIaTh, — OOBSIBJIATH BCE KaK TUI-3HAYEHIE 1 [IEPEBOIUTD KJIACC
B paspsi CYIIHOCTEH JINIIb IpK Kpaiineil HeobxoaumocTu. [lonpobyiiTe ypocTuTh ac-
COIMAIIY — XPAaHUMBIE KOJUICKIMN, K TPUMEPY, YaCTO 0OABJISIIOT CJIOKHOCTH, HE IaBast
HUKaKUX IIpeuMylecTs. Bmecto oTobpakenus Koutekiuii Users#bids u Item#bids Mosx-
HO ObLIO ObI CO3/IATh 3ATPOCHI JIJIsI TOJIYUEHIS BCEX MIPETIOKEHUN TIEHBI 32 TOBAP M BCEX
Mpe/JIOKeHNH 11eHbl KOHKPETHOTO TroJib3oBatesisd. Accormaimsga Ha UM L-auarpamme
Oblia Obl HallpaBJjeHa oT kiacca Bid 6 cmopony xinaccos Item u User, u oxa Gbiia Obl
TOJIBKO OJHOHampaBieHHoil. Kiace Bid umesn 66 crepeornin <<Value type>>. Mer erie
BEepHEMCH K 3TOMY BOIIPOCY B Iyiase 7.

Jlajiee HA OCHOBE JMATPAMMBbI MOJIEJTH MTPeAMETHON obmactu cozpatorcst POJO st
BCEX CYIIHOCTEN U THMoB-3HavYeHnii. Heo6xommMo o6paTtiTh BHUMAaHUE HA TPU BEIIH:

O paszaensieMble CCbUIKH — U30eraiiTe pas3eisieMbIX CChLJIOK HA OK3EMILISIPBI TH-
NoB-3HaYeHu i mpu cospanun kaaccos POJO. Hanpumep, yoeanTech, 4TO TOJBKO
onuH 00bexT User MoKeT cehliaThed Ha 00bekT Address. MoOKHO cieaTh KIace
Address HemaMeHsieMbIM, YOpaB 00MIeA0CTYITHBII MeToz setUser(), u TapaHTH-
pOBaTh IETOCTHOCTH OTHOIMIEHUS TIPH TIOMOIIU OOIIEA0CTYITHOTO KOHCTPYKTOPA
¢ aprymenTom User. KoHeuHO, KOHCTPYKTOP G€3 apryMeHTOB, BOSMOKHO 3all[i-
IEHHBIH, TOJKe TPUAETCS 0OBABUTD, YTOOBI, Kak 0OCY/KAATOCH B TIPEABILYIIEHT
riase, Hibernate Mor cozgaBaTh 9K3eMILISIPbI;

QO 3aBHCHMOCTH 3KU3HEHHOTO HUKJIA — IIPHU yAaleHr oObekTa User BMecTe ¢ HUM
JOJIKEH YIATIATHCA 3aBUCUMBIN 00bekT Address. Meraianubie XpaHeHust Oy Iy T
BKJIIOUATh TPABUJIA KACKaAUPOBAHSI JIJIS BCEX MOAO0OHBIX 3aBUCMOCTEH, 4TOOBI
Hibernate (nnu 6asa ganubix) Moryia mMo3aGoOTUTHCSA 00 yAAJICHUN HEHYKHBIX
00bekToB Address. CooTBeTCTBEHHO, pa3pabaTbiBasi MPUKJIAJHbIE TPOIIELYPBI
U T0JIb30BATEIbCKUI MHTEPdENC, BBl JOJKHBI YUUTHIBATh TOA00HBIE 3aBUCH-
MOCTH;

O MAEHTHYHOCTh — B OOJIBIIMHCTBE CJIYYaeB KJaccaM CYIIHOCTEH HYKHO CBOW-
CTBO-UIEHTU(UKATOP. Y TUTIOB-3HAYeHUH (1, KOHeuHO, KyiaccoB n3 J DK, Taknux
Kak String u Integer) mosie uaeHTU(PUKATOPA OTCYTCTBYET, T. K. 9TH OObEKTbI
UJACHTUPUIUPYIOTCS Yepe3 CYIHOCTb-BIaleblIa.

Mpbl BepHEMCS K CCBIJIKAM, aCCOIMAIMAM W TIPABUJIaM KMU3HEHHOTO IUKJIA MO3KeE,

korza Oyzem oOcyskaaTh GoJiee TIPOABUHYTHIE OTOOPAKEHUSI B CJCAYIONUIMX IJIaBax.
A noka Hatei caeaytoneil TeMoii 6yyT WIEHTUYHOCTD 1 CBONCTBA-UACHTU(DUKATOPBI.
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4.2. OTobpa)keHne cyuwHocTen € MAeHTUYHOCTbLIO

Oto6pakeHne CyIIHOCTEH ¢ UAECHTUYHOCTHIO TPeOyeT MOHMMAHMS PasIMIrii MEKLY
PaBEHCTBOM M MJICHTUYHOCTBIO B Java. ToIbKO yCBOUB CYTb 3TUX TOHATHI, MOKHO TIe-
PEXOUTD K TIPUMEPY € KJITACCOM CYIITHOCTU U ero oToOpaskerueM. I[Tocse 9Toro Mbl cMo-
JKEM YIIIyOUThCS B JIETAJIN: BBIOPATh MEPBUYHBIN KIIOY, HACTPOUTH F€HEPATOPHI KJIIO-
Yyeil U B UTOre MPOUTHUCH TIO CTpaTeTusIM reHeparopa uaentngukaropos. Ho npexie
yeM HauaTh 0OCYsKICHUE TaKUX MMOHSITUH, KaK WICHTHYHOCTD B 6ase damnvix (database
identity) u kax JPA ympasJisger CylmHocTsIME, pasdepeMcs ¢ PasJIudusiMU MKy HIeH-
TUYHOCTBIO U PABEHCTBOM Java-06beKTOB.

4.2.1. WpeHTUYHOCTb U paBeHCTBO B Java

Java-paspaboTuku TOHUMAIOT PAsHUIYY MEXKIY HAECHTHYHOCTHIO W PAaBEHCTBOM Java-
00beKTOB. I10HATHE HAEHTUYHOCTH OOBEKTOB (==) ONpeleseTcs BUPTYaabHO Mallu-
1ot Java. /[Be CCHITKY MIEHTUYHBI, €CTM OHM YKA3BIBAIOT HA OAHY 00JIACTD TTAMSITH.

C apyroii CTOPOHBI, IIOHATIE PABEHCTBA 00BEKTOB OIIPEe/IsIeTCs MeToLoM equals()
KJacca. PaBeHCTBO TakiKe 4acTO HA3bIBAIOT IKGUBALEHMHOCMBIO. JKBUBAJIEHTHOCTD
O3HAYaeT, UTO /[BA PA3TUUHBIX (HEUJICHTUUYHBIX ) 9K3EMILJIIPA UMETOT OJTHO 3HAUEeHNe —
OJIMHAKOBOE cocTosinue. [[Ba pasyinyHbIX aK3eMmIlsipa String 9KBUBaJIEHTHBI, €CJN
MIPE/ICTABJIAIOT OJIMHAKOBYIO TIOCJIEI0BATEIBHOCTD CUMBOJIOB, /IaXKe eCyIM KasK/asl 3a-
HUMaeT CBOI0 06J1acTh IMaMATH B BUPTyaibHOU MamuHe. (Ecau BbI Java-rypy, TO MbI
TOTOBBI COTJIACUTRCS, 4TO String — 310 0cobbIil cayuaii. [IpencraBsre, YTO MBI B3SLIH
JIPYTOIi KJIacc B Ka4ecTBe ITprUMepa. )

JlonroBpeMeHHOe XpaHeHne yCAOKHET 9Ty KapTuHy. C TOYKU 3peHus 00beKTHO-
PEJISAIMOHHON MOJIeJTN, XPaHUMasi CYIITHOCTh — 3TO TIPEJICTaBIeHNE B TTAMSITU KOHKPET-
HOI 3amcy (3anuceit) us Tabauibl (Tabauir) 6asbl JaHHBIX. Hapsiay ¢ HaeHTUYHOCThIO
U PABEHCTBOM Java MBI JIOJUKHBI IATh OTIpe/ie/ieHue UACHTHIHOCTY B Oase JaHHbIX. Te-
Mepb y BaC €CTh TPU NIPABUJIA PA3TUUYEHUST CCBIJIOK:

O 00beKTbI MAECHTUYHDI, €CJIM OHU 3aHUMAIOT OfHYy 00sacTh naMaTi B JVM. 910
[IPOBEPSIETCS OMEPATOPOM @ == b, DTO MOHATHE U3BECTHO KaK 006eKmHas uoem-
muunocmo (object identity);

O 06BEKTHI PaBHBI, €CJIU UX COCTOSIHUE OJMHAKOBO, UTO OIPEAECISIETCS METOAOM
a.equals(Object b). Kiacchr, 4BHO He rTepeoripeiesisioniiue Toro MeTozia, HacJe-
JYIOT peajnsaluio B java.lang.0bject, kotopas cpaBHUBAaET UAEHTUYHOCTH OOb-
€KTOB C [TOMOIIIBIO ==, DTO MOHATHE U3BECTHO KaK pasencmeso obvexmos (object
equality);

O 06beKThI, cCOXpaHeHHbIe B 6a3y JAaHHBIX, WAECHTHYHbI, €CJM HAXOAATCSI B OJHON
TabJIMIe U Y HUX OAUHAKOBBIN epBUYHbIA Kaiod. Ha cropone Java aTo nmonsarue
U3BECTHO KaK udenmuunocms ¢ 6ase dannvix (database identity).

Teneppb Mbl J0JKHBI PACCMOTPETh, KaK UIEHTUYHOCTh B 6ase JaHHBIX COOTHOCHUTCS
¢ 00BEKTHON MIEHTUYHOCTHIO M KaK WICHTUYHOCTH B (a3e JIAHHBIX TIPECTABJISETCS
B METaJIaHHBIX 0TOOpakeHMs. B kauecTBe nmprMepa 0ToOpasuM CYIHOCTD MTPEAMETHON
MOJIEJIN.
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4.2.2. MepBbili KNacc CyWHOCTU U ero oTodpaxeHue

B nipenbiyiieii riraBe Mbl HEMHOKKO CIIYKaBUJIM — aHHOTanuu @Entity nemocrarouno
JUIsT 0TOOpaskeHMsI XpaHUMOTO Kjlacca. Bam takske norpebdyercst anHoTarus @1d, Kak mo-
KasaHo B JiucTuHre 4.1.

Jlucturr 4.1 < OTOBpaxaemsblii KNacc CyLHOCTM Item
CO CBOMCTBOM-NAEHTUDUKATOPOM

®daiin: /model/src/main/java/org/jpwh/model/simple/Item.java
@Entity
public class Item {

@Id

@GeneratedValue(generator = "ID_GENERATOR")

protected Long id;

public Long getId() { <— Heoba3arenbHblil, HO NOJE3HBIA
return id;

ITO caMblif TPOCTOI KJacc CYNMIHOCTH, OTMEYEHHbBIN aHHOTaIei @Entity xak «mpu-
FOJIHBII K COXPaHEHMIO», ¢ aHHOTaluell @1d, oroOpaskaroleil cBolicTBO-uAeHTU(hUKA-
TOP B [IEPBUYHBIN KJIIOU B Oaze aHHbIX. [0 yMO4aHuio Kiaace otobpaxkaeTcst B TabdJm-
1y ¢ umerem ITEM.

Kaxaplil K1ace CyIIHOCTH JOJIKEH UMeTh 1oJe @1d; Takum crocoboM JPA packpbi-
BaeT TPUJIOKEHUIO WICHTHYHOCTh CYIIHOCTEH B Gase JaHHBIX. MBI He MOKa3bIBaeM
CBOMCTBO-UAECHTU(DUKATOP Ha [UarpaMMax, Tak KaKk CYMTaeM, YTO OHO €CTb Y KasKJ0Tr0O
KJlacca CyliHOCTU. B Hammx nprmepax Mbl BCerja JlaeM TaKOMY CBOMCTBY ums id. 1o
XOpouIas IPaKTHUKa; NCIOJb3YHTEe OJJUHAKOBOE UM JIJIS CBOMCTBa-nIeHTU(hUKATOPA BO
BCeX KJaccax peaMeTHOl Mojesn. Ecsiu 60Jibliie HUYEro He yKasblBaTh, 9TO 110J1e Oy/1eT
0T00OpaxkeHo B cToa6el HepBUYHOTO KJtovya ID Tabanibr ITEM.

Bo Bpemst 3arpysku u coxpanenus: o0bektoB Hibernate Oyzer oOpamarsest K Moo
naeHTUPUKATOPA HATTPAMYIO, MUHYST METO/bI uTeHus1/3anuch. [Tockonbky @Id Haxo-
auTest Hagl osieM Kiacca, Hibernate mo ymosruanuio cieiaet XpaHUMbIM KasK/[0€ T0JIe
B KJacce. B jannoMm ciyuae zelictByet cienytotiee npasuiio JPA: ecim annorarus @1d
PacIoyiojKeHa Hajl TToJieM KJiacca, peanusaius JPA Gymer oOpaiarbes K MoJisiM Kiacca
HANPSAMYIO ¥ 110 YMOJIYAHWIO CYUTATh UX BCE YACTBIO COXPaHgeMOoro coctoguus. [1osxe
B 9TOM TJIaBe BBl Y3HAETe, Kak 9T mepeotnpesensiercs. [lo Hamemy ommbITy 0CTyT K TI0-
JISIM KJTacca 9acTo sBJISIETCS JIYIIINM BAPHAHTOM, T. K. IaeT GOJIbIIE CBOGOIBI B TPOEK-
TUPOBAHUM METO/IOB TOCTYTIA.

Hysken s (00611€10CTYIHBIN) METOJ] YTEHUSs IS CBOlicTBa-uneHTrduKaropa? Bo-
001ite, IPUITOKEHNE YaCTO UCTIOJIB3YeT UACHTU(HUKATOPDI B 0a3e JaHHBIX KaK YIOOHbIIT
yKasarejib Ha KOHKPETHBIN 9K3eMILISIP, laske BHe YPOBHs xpaHeHus. Hanpumep, Be6-
MPUJIOKEHNE OOBIYHO TTOKA3BIBAET TI0JIb30BATENI0 9KPAH PE3YJIbTaTOB MOUCKA B BUJIE
CIMCKa KpaTKuX onwcanuil. Korga mosb3oBaTesb BHIOMPAET KOHKPETHBIH 3JIEMEHT,
MPUJIOKEHIIO MOKET TIOHAJI00UTHCS U3BJI€Ub BEIOPAHHBIN 3JIEMEHT, 1 OOBITHBIM JIEJIOM
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SIBJISIETCST BBITIOJIHEHUE TIOUCKA 10 WIEHTUMUKATOPY [Tl ATON 11eTi. Bbl HaBepHSKa
YIKe MCIIOJIb30BAIN UICHTU(UKATOPBI MOX00HBIM 00Pa3oM Jlake B TPUIIOKEHUSX, HC-
nospaytonx JDBC.

Hy:xen sv MeTo 3ancu? 3Ha4eHWs IEPBUYHOTO KJII0Ya HUKOT/IA HEe M3MEHSTIOTCS,
MOITOMY HE CJIe[lyeT pa3periaTh MOJUMUKAIINI0 3HAYCHUST CBOHCTBA-UIEHTU(DIKATOPA.
Hibernate #e 6yaeT 0OHOBIISTH CTOIOEI] IEPBUYHOTO KJIIOUA, U BAM HE CTOUT CO3/1aBaTh
OOIIEOCTYITHBII METOJI 3aIMCH JIJIsT MACHTU(UKATOPA CYIHOCTH.

Java-tun noss unerTudukaTopa, java.lang.Long B mpeabiyIneM nmpuMepe, 3aBUCHT
OT THIIA CTOJIOIA THEPBUYHOTO KJIf0Ya Tabuubl ITEM 1 OT TOro, Kak CO3/1aI0TCS 3HAYCHUS
KJTI0Ya. JTO TIOAIBO/IUT HAC K aHHOTaImu @GeneratedValue v mepBUYHBIM KIIIOUAM B IIETIOM.

4.2.3. BbiOOp nepBMYHOro Kioya

Npentudukarop cymuocTr B 6ase TaHHBIX 0TOOPAsKAETCST B TEPBUYHBIN KITIOY TaOJIH-
IbI, TIO9TOMY CHAYaJTa MBI JOJUKHBI HEMHOTO Y3HATh O TIEPBUYHBIX KJIIOYAX, OTJIOXKUB
0TOGPAKEHUST B CTOPOHY.

ITomenyuanvnoui xwou (candidate key) — ato crosber win MHOKECTBO CTOJNOIOB,
KOTOPbIE MOYKHO MCTOJIb30BATH JIJIsT UACHTH(DUKAIIME KOHKPETHOW 3aIiCH B TabJIHIIE.
Yro6bl cTaTh MEPBUYHBIM KJIIOYOM, MOTEHIIHATBHBIN KIIOY JOJUKEH YAOBIETBOPSITH
CJEIYTONNM TPeGOBAHUSM:

O 3nauenue T060TO CTOAOIA TOTEHITHATBHOTO KITI0Ya He MoKeT ObITh hull. Hepos-
MOJKHO HAECHTU(DUITNPOBATH YTO-THO0 ¢ TOMOIIBIO HEM3BECTHBIX JAHHBIX, 1 B Pe-
JISIMOHHON Mojenn oTcyTcTByeT 3Hauenune null. Hekoropsie SQL-cuctemsr
TIO3BOJISIIOT OTPEESATh (COCTABHOM) MEPBUYHBIN KJIIOY, 3HAYECHUS CTOJIOIOB
KOTOPOTO MOTYT OBITH NUll, Tak 4TO Gy/IBTE OCTOPOIKHEE;
3HaYeHue cTonb1a (UIn CTOAGI0B) MOTEHITHATBHOTO KITI0Ya JOJKHO OBITH YHI-
KaJTbHBIM J1715T JTI000# 3amuicy;
3HaYeHue cTon61a (MIn CTOAGIOB) MTOTEHIIHATBLHOTO KIT0Ya HUKOT/[a He 0OHOB-
JISIETCST — OHO HEM3MEHSIEMO.

JLOoJKEeH JIu NepBUYHbIA K04 ObiTb HEN3MEHAEMbIM?

PensumoHHas Moaenb YyTBEPXAAET, YTO NMOTEHLUMANbHbIN KIHOY JOKEH ObiTb YHUKATb-
HbIM M HECOKPaTUMbIM (HMKaKoe MOAMHOXECTBO aTpubOYTOB Kito4a He MOXeT OblTb
YHUKanbHbIM). Kpome Toro, BbIGOP NMOTEHLMANBHOIO KJlo4a B KAYECTBE MEPBUYHOIO —
aT1o geno Bkyca. Ho Hibernate paccuntbiBaeT, 4TO NOTEHUMANbHbBIA KJTHOY, BbIOPaAHHbIN
B KayeCcTBe MepBUYHOro, HemameHsieM. Hibernate He no3sonseT 0OHOBUTL 3HAYEHME
NMepBUYHOro KJto4ya; nonpobdoBaB 060MTK 3TO TpeboBaHWe, Bbl HEM3OEXHO CTOJIKHE-
Tecb ¢ npobsiemMamu B MexaHM3mMax K3LMPOBaHUS U MPOBEPKN COCTOSIHUS 0OBbEKTOB
B Hibernate. Ecnu Balwa cxema 6a3bl JaHHbIX ONMPAETCsl HA 0OHOBNSIEMbIE MEPBUYHbBIE
KJTH04U (M, BOSMOXHO, MCMNOMNb3YET OrpaHnyeHme BHeLLHero kntoya ON UPDATE CASCADE), Bbl
[OJIKHBI MOMEHSATL CXeMY Npexae, YeM OHa cTaHeT paboTtaTsk ¢ Hibernate.

Ec/u B Tab1m1ie eCTh IUIIh OAUH UAeHTH(GUIUPYIOMNN aTpUOYT, OH 110 OIIPEAETCHIIO
SBJISIETCS IEPBUYHBIM KJII0UoM. HO HECKOJIbKO ¢TOJIOI0B MM KOMOMHALIMI CTOJIOI0B
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TaK/Ke MOJKET YIOBJIETBOPSITH 9TUM TPEOOBAHISIM B KOHKPETHO TaOJIUIIE; BbI TOJIKHBI
ClIesIaTh BHIOOP MEK/Y MOTEHI[MAIBHBIMU KJIIOUaMU, OTPEeJUB JTYUIIUN HepBUIHbBII
K04 st Tabuuiibl. [ToTeHImaabHble KUK, He BBIOPaHHbIE B KAUECTBE MEPBUYHOTO
KJII0YA, CJIe/lyeT OObSIBUTh YHUKATBHBIMHE, ECJIM UX 3HAYEHUST IEUCTBUTENHHO YHUKAIIb-
HbI (HO OHU MOTYT OBITh U3MEHSAEMBIMH).

MHorwue ctapbie Moziesn TaHHBIX SQL UCTIOB3YIOT ecTeCTBEHHBIE TEPBUYHBIE KJTIO-
un. Ecmecmeennwviii xmou (natural key) — 910 k1104, UMEIONINN CMBICJ B TIPEIMETHOI
obsactu: atpubyT (MM KOMOMHAIMSA aTPUOYTOB), YHUKAJIBHBIN B CHJIY CEMaHTHKH
npeaMeTHoit obmactu. TIprMepaMu eCcTECTBEHHBIX KJIIOYEH MOTYT CJYKUTH HOMEP CO-
nuranabHoro cTpaxoBanus B CIITA u aBcTpanuiickuit HaoroBsiit Homep. OTINYUTD Ha-
TYPAJIbHBINA KJIOY JIOBOJBHO TIPOCTO: €CJU TTOTEHIIMAIbHBIN KJII0U UMEET CMBICTT BHE
KOHTEKCTa 6a3bl JAHHBIX, 9TO HATYPATBHBIN KITOY, HE3ABUCHMO OT TOTO, GBI JIK OH CTe-
HepUpOoBaH aBTOMaTnueck. [Togymaiite 0 moJb30BaTEIAX IPUIIOKEHNSI — €CJIA OHU 00-
PaIAoTCs K KIOYeBOMY aTpuOy Ty, KOT/Ia FOBOPAT O TIPUJIOKEHUU MK PabOTAIOT C HUM,
HTO €CTECTBEHHBIN KJIIoU: « MOJKellb TIprcaaTh MHe H300paskeHne ToBapa #123-abe?»

OIbIT TOKA3bIBAET, YTO PAHO WJIU MO3/IHO €CTECTBEHHBIE IEPBUYHBIE KIIOUU CO3/IAI0T
npo6sremMbl. XOPOTTH TIEPBUYHBII KITI0Y JIOJKEH OBITh YHUKATHHBIM, HEU3MEHIEMBIM
U HUKOT/[a He MMeTh 3HadeHus1 null, HemHOTHE aTpubyTh CYITHOCTEH YIOBIECTBOPSIOT
ATUM TPEOOBAHUAM, a T€, YTO YAOBJIETBOPSIOT, He MOTYT 9(P(PEKTUBHO HHIEKCUPOBATHCSI
Gaszamut qaHHbIX SQL (X0OTsI 9TO IeTajIb PeaNn3allii, U OHA He JJOJIKHA ObITh PEIaoInM
(haKTOPOM 3a MJTM TIPOTHUB BEIGOPA KOHKPETHOTO KJoua). Kpome ToTo, Hy/KHO OBITH yBe-
PEHHBIM, UTO [TOTEHI[MAIbHBIN KJII0Y HUKOI/[a He U3BMEHUTCS 32 BPeMs CYIIeCTBOBAHMS
6asbl jaHHbIX. 3MeHeHre 3HaueHus (MU JaKe OIPE/Ie/IeH sI) TEPBUYHOTO KJIF0Ua,
a TaK’Ke BCEeX CChLIAIONTNXCS Ha HETO BHEITHUX KJIOUEeH SABJISETCS HEPUATHOMN 3a/1a4eil.
PaccunrthiBaiiTe Ha TO, UTO Ballla cxeMa (asbl JaHHBIX MPOCYIIECTBYET ACCSATUIICTHS,
JlasKe eCJI CaMo TIPUJIOSKEHNE — HET.

Kpome Toro, 4acTo ecTecTBEHHBIE KIIOUM MOJYUYAIOTCS TOJTBKO MyTeM COEAMHEHUS
HECKOJIBKUX CTOJIONOB B cocmasnoi (composite) ecrecTBeHHbIN K04, Takue cocTas-
HbI€e KJII0OYHU, HECMOTPSI Ha CBOIO I10JIe3HOCTD JIJIs1 HEKOTOPBIX apTeaKTOB cXeMbl (TaK1X
KaK TPOMEKYTOUHAs TabJIMIla B OTHOIIIEHUY MHO2UE KO MHOZUM ), TOTEHIIMATBHO MOTYT
YCJIOKHUTD COITPOBOK/ICHIE, BBITIOJHEHUE ITPOM3BOJILHBIX 3AITPOCOB M 9BOJIOINIO CXe-
MbI. MBI TIPOZIOJIKIIM 00CY KIIEHIE COCTaBHBIX KJIOUEH Mo3sKe, B pasaene 9.2.1.

[To aTMM TpUYMHAM MBI HACTOSITEJTHHO PEKOMEH[IyeM HCIIOJIb30BaTh MCKYCCTBEH-
Hble WICHTU(HUKATOPBI, HA3bIBAEMbBIE TAKXKe cyppozammuvimu kiovamu (surrogate key).
CypporatHble KJIH0UYM He UMEIOT CMbICTIA JIJIST TPEAMETHON 00JIaCTH — OHU XPAHST YHU-
KaJIbHbIe 3HaYeHUsI, c(hopMUpOBaHHbIe (Ga30i MaHHBIX WM TIPUIOKeHneM. B umease
MOJIb30BATEITH MTPUTOKEHIS HEe BUJSAT M HE CCBIIAIOTCS HA 3HAYEHUS 9TOTO KI0Ya: OHU
SIBJISTIOTCSI YACTBIO BHYTPEHHETO yeTpoiicTBa cucteMbl. [lobaBiete cTonbiia cypporar-
HOTO KJII0YA TAaK)Ke YMECTHO B PACIPOCTPAHEHHON CUTYaIUH, KOT/A MOTEHIHATTBHBIE
KJIIOYM OTCYTCTBYIOT. JIpyruMu ciioBamu, (MOYTH) Kaskast TabJUIla CXEMbI JIOJIKHA
HMETD BBIJIETIEHHBII CTOMGET CYPPOTATHOTO TIEPBUYHOTO KITF0YA TOJIBKO JIJIS ATOH TIEH.

Cy1iecTByeT HeCKOJIBKO XOPOIIO U3BECTHBIX TIOXOI0B K (DOPMUPOBAHUIO 3HAUCHUTT
cypporaTtHoro kiioda. Hactpoiika ocy1ecTBIisieTcs ¢ IOMOIIBIO BBIIEYTOMSIHYTOH aH-
HoTarnu @GeneratedValue.
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4.2.4. HacTtpoika reHepaTopoB Kito4yen

CBoiicTBO-HAeHTH(MUKATOP Kjacca CYHIHOCTH 00513aTeIbHO JOJKHO OTMEYaThCsl aH-
HoTaruelr @Id. Ecim 3a Hell He cienyeT anHoTanus @GeneratedValue, peasmszanus JPA
pemruT, 4To Bbl Oepere Ha cebs 3amady (HOPMUPOBAHUS U MPUCBAMBAHUS 3HAYEHUI
uzeHTudUKaTopa Iepes COXpaHeHHEM DK3eMIUIpa. Mbl HasblBaeM 9TO udenmui-
Kamopom, naswauennvim npunodicenuem. Haznauenne nieHTndUKATOPOB CYIIHOCTEN
BPYYHYI0 HEOGXOAUMO IIpu paboTe ¢ yHAc/eIOBaHHON 6a3oil JaHHBIX /WU ecTe-
CTBEHHBIMU IIEPBUYHBIME KJII0OYaMu. MbI HOrOBOPUM 00 5TOM HOAPOGHEE B CIIEIUab-
HOoM pazzene 9.2.1.

OO6bIYHO JKesaTeIbHO, YTOOBI cucTeMa caMa (OPMUPOBAJIA 3HAUYEHME IEPBUYHO-
TO KJIIOYa MPU COXPAHEHWHU 9K3EMIJISIpa CYITHOCTH, TTOATOMY BCJIE/l 32 aHHOTAIuen
@Id pobGasisiiorT aHHOTaIMIO @GeneratedValue. JPA craHIapTH3UPYeT HECKOJIBKO CTpa-
Ternii (opMHUpPOBaHUS 3HAYEHWH, WMCIHOJB3Yysl TepeyncieHue javax.persistence.
GenerationType, aJieMeHT KOTOPOTO BbI yKaszbiBaeTe B @GeneratedValue(strategy = ):

O GenerationType.AUTO — Hibernate BbI6I/Ipa6T MOAXOIAILYIO CTPATETHIO, NCXO/
us auanexta SQL, MCHOIP3yeMOro HACTPOEHHOI 0a30il JaHHBIX. DTO HKBUBA-
sentHo @GeneratedValue() 6e3 BCAKMX HACTPOEK;

O GenerationType.SEQUENCE — Hibernate uruer (1 cO31aeT, eCiu Bbl UCIIOJIb3YeTe
olpe/ie/IeHHbIe MHCTPYMEHTHI) ToceoBaTebHocTh HIBERNATE_SEQUENCE B Gase
JaHHBIX. DTa MOCIEA0BATENbHOCTh OYIET BBI3BIBATHCS OTAEIBHO TIE€PE KK IOl
oneparueit INSERT /17151 TOJTy9eHUST TIOCJIeIOBATEIbHBIX YUCIOBBIX 3HAUEHUH;

O GenerationType.IDENTITY — Hibernate umer (u cosgaer 8 DDL-onpeaenenuu
TabJIMIBl) CHENUaNbHBIH CTOAGEI IEPBUYHOIO KJIF0UYa ¢ aBTOMAaTHYECKUM IIPU-
palieHreM, KOTOPBIM caM TeHepPUPYeT YNCI0BOe 3HAYEHNE BO BPEMS BBITIOJIHE-
nust INSERT B 6ase JJaHHBIX;

O GenerationType.TABLE — Hibernate OyzeT HCII0/1b30BaTh JHOIOJTHUTEIbHYIO Tal-
JIMILY B cxeMe Gasbl JaHHBIX, XPAHSIIYIO CJEYIOee YHCIOBOE 3HAUEHUe ep-
BUYHOTO KJIIOYA: TIO O/IHON CTPOKe Ha KaxK/bIil Kyacc cymHocTu. CooTBETCTBEH-
HO, 9Ta TabJuIa 6yz[eT YUTATHCI U OOHOBJISATHCS niepej BoirmosiHenreM INSERT.
ITo ymosruanuio tabsmia HasbiBaeTcst HIBERNATE_SEQUENCES 1 cOfepsKHT CTOIGIBI
SEQUENCE_NAME 1 SEQUENCE_NEXT_HI_VALUE. (BHyTpeHHss peanusanust NCIoab3y-
et 6oJiee C0KHDBIN, HO 9P (EKTUBHBII AITOPUTM TeHepanuu uaeHTUhUKaTOPOB
hi/lo; noppo6uee 06 3TOM HO3KE.)

Hecmorps Ha TO uTo AUTO KakeTcst yA0OHBIM BapHaHTOM, 00BIYHO Tpebyercs 6oJib-
I KOHTPOJIb, TI03TOMY MMEET CMBICJI HE TTOJIaraThCsl Ha HETO, 2 HACTPOUTH CTPATETUIO
dhopMHpOBaHKs 3HAYEHUIT TEPBUYHOTIO KJfoda siBHO. KpoMe Toro, GOJIbIMHHCTBO IIPU-
JIOKEHMI paboTaeT ¢ MOoC/Ie0BaTeIbHOCTAME B 6ase JaHHBIX, HO BaM MOKET ITOHAJ0-
OUTHCSI TIOMEHATh UMsI WJIN APYTHe HACTPOMKY TocaeoBaTeIbHOCTH. [T0aTOMY BMECTO
BbIOOpa OHOM 13 cTpaTernii JPA Mbl cOBETYeM KCIOJIb30BaTh 0TOOpaKEeHHEe UAEHTHU-
(ukaropa ¢ nomonrpio @Generatedvalue(generator = "ID_GENERATOR"), Kak IOKa3aHO
B TIPeJIbIIYIIIEM TTPUMEpPE.

ITO UMEHOBANHNBLIL TEHEPATOP UAEHTU(HUKATOPOB; TEIlePh MOKHO HACTPAUBAaTh KOH-
¢uryparuio ID_GENERATOR HE3aBUCHMO OT KJIACCOB CYIITHOCTE.
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B JPA cymiecTByIOT /1Be BCTPOECHHBIE aHHOTAITWH JIJIsT HACTPOWKN NMEHOBAHHBIX Te-
HepaTopoB: @javax.persistence.SequenceGenerator n @javax.persistence.TableGene-
rator. C MX MOMOIIBIO MOKHO CO3/1aBaTh MMEHOBAHHbIE TEHEPATOPHI C TIPOU3BOIbHBIMH
NMeHaMU TIocTeioBareabuocTed u tabsuil. Kak 0661910, JPA-aHHOTAITINT MOSKHO PACTIo-
JIaraTh TOJIBKO mepe]] KaaccoM (BO3MOKHO, TIyCTBIM), HO He B (aiise package-info.java.

I EEEEEEEE——
OcoBEHHOCTbL HIBERNATE

ITo sToft mpHuMHe, a TaKKe M3-3a TOTO, YTO aHHOTAIMK JPA He 1atoT MoJHOTO 0CTyHa
KO BceM ocoGerrocTsiM Hibernate, Mbl peAoYnTaeM ajbrePHATUBY: OPUTHHAIBHYIO
anHoTtanuio @org.hibernate.annotations.GenericGenerator. Ona mnommep:kuBacT Bce
crpareruu reHepanuu uiaeHTudukatopos Hibernate u ux Hactpoiiky. B orimune ot
BeChMa OrpaHmdYeHHbIX anHoTaruit JPA, annorarmn Hibernate MoHO MCmonb3oBaTh
B (haiisie package-info java, Kak IpaBUJIO, B TOM K€ MAKETE, UTO U KJIACCHI MOJIEJHU TIPE/I-
MeTHOI obsactu. B uctutre 4.2 nokasaHa peKOMEHIOBAHHAST KOH(DUTYPAIlHs.

Jinctunr 4.2 < leHepartop naeHtndounkatopos Hibernate
B BUJE METaaHHbIX YPOBHS nakeTta
daiin: /model/src/main/java/org/jpwh/model/package-info.java

@org.hibernate.annotations.GenericGenerator(
name = "ID_GENERATOR",
strategy = "enhanced-sequence", <— @ Crparerus npuMeHeHUs PaCLIMPEHHON NOCNEA0BATENbHOCTH
parameters = {
@org.hibernate.annotations.Parameter(
name = "sequence_name", <— @ |Ims nocnesoBaTeNbHOCTI
value = "JPWH_SEQUENCE"

)5

@org.hibernate.annotations.Parameter(
name = "initial_value", <— © HavanbHoe 3HaueHue
value = "1000"

1

Koudurypanus reneparopa B Hibernate umeer cieyionye npeumMyecTsa:

QO crparerusi enhanced-sequence (@) TPOU3BOAUT IOCJIE/IOBATEBHbIE YUCJIOBbIE
saavenys. Eciam quanekt SQL nopnepskusaer nocienosareabroctyu, Hibernate
GyJIeT MCIOJIBb30BATh HACTOAILYIO TIOCIEA0BATENLHOCTh B Gase AaHHbIX. Ecau
CVYB/ ne moazepxusaer mocieposarenbroctu, Hibernate cosmact u Oyner
UCIIOJIb30BATh JIOTIOJMHUTEIBHYIO «TabJIMIly MOCJAE0BATEIbHOCTE», UMUTH-
PYIOIYIO TOBEIEHUE TOCIEN0BATEILHOCTH, JTO 00ECIeyrBaeT HACTOSILYIO
HEePEHOCUMOCTD: TeHepaTtop Bcerga Oy/eT BbI3BIBATHCS TIE€PEJl BBIITOJHEHUEM
SQL-uncrpykiuu INSERT, B oT/iume, HaIpuMep, oT cToJI0Ia uaeHTudUKaTOpa
C aBTOMATUYECKUM IIpUpallieHueM, 3HaueHue Jjisd KoToporo (hopMupyercs BO
BpeMd Bbinonnenud INSERT 1 3aTteM Bo3BpalaeTcs puioKeHuio;

O mpu nomouy napaMerpa sequence_name (@) MOKHO BHIOPATh UM [IOCIEN0BA-
tesibHocTu. Hibernate Gyzer mcrosb3oBarh 1100 CyLIIECTBYIOLIYIO OCIEI0BA-
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TEJILHOCTB, JINGO CO3/IACT ee TIPH aBTOMaTHIeCKOM (opmupoBanuu SQL-cxeMbr.
Ecau CYB/I He noaiep:KuBaeT 1mMocjaeoBaTe/IbHOCTH, 3TO UMsI CTaHET UMEHeM
CIIEIMATBHON «TabJIUIIBI TIOCJIEIOBATEIBHOCTEN»;

O mpu nomornu nmapamerpa initial_value (@) MOKHO yKa3aTh HaYaJbHOE 3HAUE-
HUE, YTO JIAeT BO3MOKHOCTD MCIIOTh30BAHUS TECTOBBIX IaHHBIX. Harpumep, pu
BBITIOJTHEHUY MHTErPalinoHHbIX TecToB Hibernate Oyzer nesats siro0yio BCTaBKy
JAHHBIX €O 3HaueHusaMu upeHTudukaropa 6osbiie 1000. JTroOble TecTOBbBIE JaH-
HbIE, KOTOPBIE HY;KHO 3arPy3UTh JI0 HaYasIa TeCTa, MOTYT UCIIOIh30BATh YUCJIA OT
1 10 999, 1 B TecTax MOKHO 0OPAIAThCS K M3BECTHBIM 3HAYCHUSAM UICHTU(DUKA-
TOPOB: «3arpy3uTh TOBAP ¢ UJCHTU(HUKATOPOM 123 U BBITIOJHUTD TECTUPOBAHUE
C €T0 yyacTueM». JTa HACTPOWKa IIPUMEHsIeTCsT B MOMeHT, Kora Hibernate cos-
naet cxemy SQL v oce10BaTebHOCTD.

OjiHa ¥ Ta 5Ke TTOCIeI0BATEILHOCTD B 6a3e TaHHBIX MOJKET HCIIOIb30BAThCS BCEMHE KJTac-
caMu TIpeIMeTHOM Mojiesn. Ecim ykazaTh @GeneratedValue(generator = "ID_GENERATOR")
BO BCEX KJIaccax CYI[HOCTEH, aTo He co3zacT mpodseM. J{o Tex mop, MoKa 3HaueHuUsT Tep-
BUYHOTO KJIf0Ya YHUKAJIbHBI B [IPE/IeIax OJHON TabJIMIIbI, HEe MMEET 3HAUCHUSI, CJCTYIOT
OHWU JIPYT 3a JIPYTOM TIOAPs Wiin HeT. Ecii Bac 6eCIIOKOUT KOHKYPEHTHBII TOCTYII, MO~
CKOJTBKY TTOCJIENI0BATETBHOCTD BBI3BIBAETCSI TIEPE/T KAKIBIM BhITTOTHEeHeM INSERT, MBI 00-
CYJIIM JIPYTOI BAapUAHT 3TOM KOH(MUTYPAIINU reHepaTopa 1mo3xe, B paszee 20.1.

Haxkower, THIIOM cBOICTBa-uAeHTH(UKATOPA KJIacca CYI[HOCTH BhIOpaH java.lang.
Long, KOTOPBII IPEKPACHO 0TOOPAKAETCS B UUCIOBOM TEHEPATOP MOCIEA0BATEIbHOCTH
B 6ase maHHBIX. MOKHO TaKyKe HCIOIb30BaTh IPUMHUTHBHBIN THIT long. [TaBHBIM OTJIH-
yreM SBJISIETCST BO3BpaliaeMoe 3HaueHue Meto/a someItemfgetId(), ere He coXpaHeH-
HOro B 0a3y maHHBIX o0bekTa: null mym 0. ITpoepka Ha null, YTOOBI BHISICHUTH, SIBJISI-
ercst 00bEKT HOBBIM WJIH HET, BO3MOJKHO, OyieT 60JIee TIOHSITHA YUTATEIO Balllero Koja.
He Hy:XHO MCIIOJIB30BaTh TaKWe MEJOYNCTEHHbBIE TUTIBI, Kak short u int, ais ugenTtu-
¢ukatopoB. HecMoTpst Ha TO 9TO X XBATUT HA KaKOE-TO BpeMsl (BO3MOKHO, TOJIBI ), TIO
Mepe pocta 6asbl JaHHBIX BBl MOKETE OKa3aThCsl OTPAHUYEHBI UX JUAIlas0HOM. Ecin
TeHEPUPOBATH HOBBIN MICHTU(MUKATOP KAKIAYI0 MUJITUCEKYH/TY, HE JleJiasi TPOITYyCKOB,
tura Integer XBaTUT Ha J[Ba MeCsIIa, TOTA Kak TuIil Long ripogepskutcst 300 MJiH Jer.

Xotst crparerusi enhanced-sequence, TIOKa3aHHasl B JIMCTUHTE 4.2, SIBJISIETCSI PEKO-
MEH/IOBAHHOU JJIs1 OOJIBIIMHCTBA TIPUJIOKEHUH, OHA HE eIMHCTBEHHAs!, BCTPOCHHAS
B Hibernate.

OCOBEHHOCTb HIBERNATE

4.2.5. Ctpaterun reHepauum naeHTMduKaTopos

ajee ciemyer CIMCOK Beex cTpareruii reHepauuu uaentudukaropos Hibernate, mx
[apaMeTpoB U HAIlIUX PEKOMEeH/AlNH 110 UX UCIoJb30BaHuIo. Ecim ceifyac Bam He XO-
YeTCs YUTaTh BECh CIMCOK, BbiOepuTe BapuaHT GenerationType.AUTO u IpoBepbre, 4TO
BeiOeper Hibernate ayis Bamero auasnexkra SQL mo ymosuanuio. BepositHee Beero, 910
Oyner sequence uiau identity — xopouimii, Ho, BOBMOXKHO, He caMblil 9 (HEKTUBHBII UK
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MEPEHOCUMBbIiT BapuaHT. Ecjin TpeOGyOTCs BBICOKAsl MEPEHOCUMOCTh ¥ JOCTYITHOCTh
3HAUEHWH WAEHTU(MUKATOPOB Tiepesil BbiosHeHneM INSERT, ciiegyeT WCIOJIb30BaTh
enhanced-sequence, Kak TIOKa3aHO B MPEAbIAYINEM pasjesie. ITO epeHocuMast, THOKast
1 COBpPEMEHHasl CTpaTerns, NMPeAOoCTaBJIAIONIas TaKKe Pa3IMdYHble ONTUMU3AIUN JIJIsT
GOJIBIINX HAOOPOB JTAHHBIX.

MpI Tak:Ke TTOKaXkeM CBSI3b KaXKI0W cTaHapTHOU cTparernu JPA ¢ ee skBUBasIeHTOM
B Hibernate. B xoze ecrectsennoro passutus Hibernate nmogsunncs asa tuia otrobpa-
JKEHUH MKy CTaHAapPTHBIME U cOOCTBEHHBIMU cTpaTterusiMu Hibernate; mbl HasbiBa-
eM ux B criucke Hmke Cmapuvie u Hogbie cOOTBETCTBEHHO. ITO 0TOOPasKEHHE MOKHO
MOMEHATHh C IOMOIIBIO HAcTpoiiku hibernate.id.new_generator_mappings B daiise
persistence.xml. 3HaueHne IO yMOJYaHIIO — true, uto cooTBercTBYeT Hogomy otobpa-
sxennio. [IporpaMmuoe obecriederne crapeeT He Kak BUHO.

dopmupoBaHue naeHTUGUKaTOPOB A0 unu nocne BoinosHeHnsa INSERT:
B 4eM pa3Huua?

Cnyx6a ORM cTtapaetcs ontumnanpoBaTb SQL-mHCTpykummn INSERT: Hanpumep, o6b-
€[VHSS HECKOJbKO 3anpocoB Ha yposHe JDBC. To ecTb BbinosHeHMe SQL-UHCTPYKLUMIA
NMPOUCXOAUT MO3Xe B TeYeHMe TpaH3akuuu, a He B MOMEHT Bbl3oBa entityManager.
persist(someItem). OTOT BbI30B NULLbL A00aBNASET ONEPALIMIO BCTABKN B 04epeb AJis no-
CnenyroLLero BbINOJIHEHVS U, ECNIV 3TO BO3MOXHO, MPUCBAMBAET 3HAYEHne naeHTndurka-
Topa. Ho ecnu peannsaums He CMOXeT CreHepupoBaTh MAEHTUOUKATOP A0 BbIMOJHEHMS
VIHCTPYKLMM INSERT, HEMeANeHHbI BbI3OB someltem.getId() BepHeT null. B obLiem cnyyae
Mbl peanoyYnTaem cTparerum reHepauum, NPOn3BoAsLLMeE 3Ha4YeHUA MAEHTUOUKATOPOB
HEe3aBUCUMO, Nnepen BbinosHeHneM INSERT. O6LenpuHATLIM ABNSIETCA UCMOJIb30BaHme
pasaensaemMomn 1 AOCTYNHOM B MHOMOMOTOYHOM Cpefie NoceaoBaTelbHOCTM B 6ase AaH-
HbiX. CTON6UbBlI C aBTOMATUYECKMM NPUpPaLLEHNEM, 3HAYEHUS CTONOLOB MO YMOYAHUIO,
a TaKkxe K4y, co3gaBaemMble TpurrepamMmu, 4OCTYMNHbI Wb nocne INSERT.

O native — aBTOMATHYECKU BBIOUPAET APYTYIO CTPATETUIO, TAKYIO KaK Sequence 1iu
identity, B 3aBucumoctu ot HacTpoenHoro auaiekra SQL. 3arssiaure B Javadoc
(nnm gaske B ucXogHUKN) auanekta SQL, HACTPOEHHOTO B persistence.xml. Ana-
Jior GenerationType.AUTO B JPA co cTapbiM 0TOGPaKeHIEM.

O sequence — UCIOJIB3YET IOCTENI0BATENLHOCTh ¢ nMeHneM HIBERNATE_SEQUENCE
B Gase ganHbIX. [TocTe10BaTeIbHOCTD BBI3IBACTCS MIEPE]] BBIIOJIHEHUEM KasK 10
uacTpykinu INSERT 111 BCTaBKU HOBOI 3ammuicu. Bbl MoskeTe TOMEHSATh UM T10-
CJIeIoBaTEIbHOCTH U yKasaTh JONOJHUTEabHbIe HacTpoiiku DDL; cm. Javadoc
Juis Knacca org.hibernate.id.SequenceGenerator.

QO sequence-identity — renepupyeT 3HaYeHUs KJfO4a, BBI3BIBAS MOCIEIOBATEID-
HOCTb B 0ase JaHHBIX BO BPeMs BCTaBKH, HarnpuMep: insert into ITEM(ID) values
(HIBERNATE_SEQUENCE.nextval). 3nauenue KJio4a U3BJIEKAETCS IOCJIE BCTABKH,
IT0 aHajoTuM co cTpaTterueii identity. Ilogmep:kmBaer Te :XKe mapaMeTphbl Ha-
CTPOMKH, 4TO U cTpaTerus sequence; cM. Javadoc s kiacca org.hibernate.
id.SequenceIdentityGenerator u ero poauTes.
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O enhanced-sequence — HCIOJB3YET MOCTEAOBATEIBHOCTh B (Gase MaHHBIX, €CJIU
HOIEPKUBAETCST; B TPOTUBHOM CJIydae UCIOJAb3YeT AOTIONHUTEIbHYIO Tab Iy
C eIMHCTBEHHBIM CTOJOLIOM M 3aIMChI0, UMUTUPYIOIIYIO ITOCJIEA0BATENbHOCTb.
ITo ymomyanuio Tabauiia nonyyaet uMg HIBERNATE_SEQUENCE. «IlocsienoBatesinb-
HOCTb» BCerjia BbI3bIBAeTCs /10 Bblrmosnenus INSERT, obecriednBag TeM CamMbIM
OJINHAKOBOE TI0Be/IeHIe He3aBUCUMO OT peajbHOU MOeP;KKU TT0CTIeI0BaTeb-
nocreii B CYB/I. [Topnep:kuBaeT nciob3oBanme ontuMusatopa org. hibernate.
id.enhanced.Optimizer, npegorspamniaiomniero obpamienus K 6ase JaHHBIX IIPU
Ka)k/IOM BCTAaBKe: 110 YMOJYAHUIO ONTUMU3AINS OTKJII0YEHa, 1 HOBOE 3HAYeHNe
U3BJEKaeTcs mepel KakAbiM BbintosiHenrueM INSERT. [lomoiHUTEIbHBIE TTPUMEPBI
npuBozsiTest B raiase 20. TTosHbIi TepedeHb mapaMeTpoB MOKHO Haiitu B Javadoc
JUist Kitacca org.hibernate.id.enhanced.SequenceStyleGenerator. Anasior Gene-
rationType.SEQUENCE u GenerationType.AUTO B JPA ¢ HOBBIM OTOOpakeHIEM —
BEPOSITHO, JIYUIITHiT BBIOOP CPEIN UMEIOIUXCS CTPATETHiA.

QO seghilo — ucronb3yeT OpUrKHAIBHYIO ocae0BaTebHOCTh Hibernate ¢ Haspamu-
eM HIBERNATE_SEQUENCE, onnTMM31 Py BbI3OBBI Ilepe/ BbirtosiHenreM INSERT myTem
o6beunenus crapiumx (hi) u maaamux (lo) snavennii. Ecim nosydentoe us mo-
CJIeIoBaTeIbHOCTY 3HAYeH e hi paBHO 1, TO caefyroriue 9 BCTaBOK OYIyT C/Ie/IaHbI
co 3HaueHusaMu Kiroueit 11, 12, 13, ..., 19. 3areMm miocJie10BaTeIbHOCTD BbI3bIBACTCS
CHOBA JIJIsT TIOJIYYEHUsI CJIEYOIIero 3HaueHus hi (2 wau GoJIbiie), ¥ MpoIece mo-
BropsieTca co s3Hadenusivmu 21, 22, 23 u 1. 1. Makcumainbhoe sHaderue lo (9 mo
YMOJIYaHUIO) MOKHO HACTPOUTH C MOMOIIbI0 mapamerpa max_lo. K coskasmenuio,
us-3a ocobennocreil peamsanun Hibernate sty crpaTeruio #eosmoicio HacTpo-
nTh B @GenericGenerator. EquHcTBEeHHAS BO3MOKHOCTD €€ UCIIOIb30BaHUS — C T10-
Molibto GenerationType.SEQUENCE B JPA 1 craporo otobpasketust. Hactpouts ee
MOKHO TIpu Tomomu cranaaptHoit JPA-annotanm @SequenceGenerator mepen
(BO3MOKHO, I1yCThIM) KJaccoM. BoJiee moapo6Hyio nH(OpMaIio 0 Kjiacce org.
hibernate.id.SequenceHiloGenerator u ero poautresx umure B Javadoc. IIpexme
YyeM IPUMEHSITh 9Ty CTPATEruio, oAyMaiiTe 0 BO3MOKHOCTH IIPUMeHeHs GoJiee
TIPEAMIOYTUTETHHON enhanced-sequence ¢ OITUMHU3aTOPOM.

O hilo — ncmoaB3yeT AOTOTHUTETBHYIO TabaUIy ¢ nMeHeM HIBERNATE_UNIQUE_KEY
U TaKOH e alroput™, Kak B crpateruu seghilo. B tabimne nmerorcss omun
cTosbel U OJHA 3alNCh, XPAHSILIas CJeAyIolee 3HaYeHIe IOC/IeI0BATENIbHOCTH.
ITo ymonuaHuio MakcuMaabHOe 3HadeHue lo paBuo 32 767, mM09TOMY, BIIOJIHE
BO3MO’KHO, BaM 3aX04eTCs HACTPOUTD €ro ¢ TOMOIIBIO mapamerpa max_lo. bo-
Jiee 11opobHy0 nHpopMaLuIo o Kiaacce org.hibernate.id.TableHilLoGenerator
ungute B Javadoc. Mbl He PEKOMEH/YEM 9Ty YCTAPEBINYH0 CTPATETHIO; UCIIOJIb-
3y#Te BMecTo Hee enhanced-sequence ¢ OITUMHU3aTOPOM.

QO enhanced-table — ucnosbayer gonoaHUTENbHYIO Tabmiry HIBERNATE_SEQUENCES,
MIPEJICTABJIAIONIYIO TOCTeI0OBATETbHOCTD, C OTHOM 3aITIChIO TT0 YMOJYAHUIO, B KO-
TOPOil XpaHUTCS cJeAylolee 3HaueHne, To 3HaUeHKEe BO3BPAIAeTCst 1 0OHOB-
JISIETCST, KOT/Ia HyKHO c(hOPMUPOBATh 3HAYeHKe HaeHTH(hUKaTopa. B aToil Tabsiu-
11e MO’KHO OPTaHN30BaTh XpaHEeHNe HECKOIBKUX 3aTTMCeH — TI0 OJTHOM Ha KasK/TbIH
reHepaTop; noApoOHOCTH UIKTe B onrcanuu org.hibernate.id.enhanced.Tabl-
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Generator B Javadoc. Anasor GenerationType.TABLE B JPA ¢ HOBBIM OTOOpaKe-
HUeM. 3aMeHsieT ycTapeBinuii kiacc org.hibernate.id.MultipleHiLoPerTableGe
nerator, KOTOPBIIL SABJIETCA CTapbIM OTOOpaskeHeM Jjis GenerationType. TABLE.
identity — momuepskusaer croabipl uaeHTHGuKaTopos (IDENTITY) u ¢ aBTOoMa-
tuueckuM mpupainiennem B DB2, MySQL, MS SQL Server u Sybase. 3uaue-
HUe MIeHTH(GUKATOPA AJIs CTOJIOIA MEPBUYHOTO KJIF0Ua OTPEIE/ISIeTCsT BO BPeMst
BCcTaBKM 3anucu. [Tapamerpsl HacTpoliku oTcyTcTBYIOT. K coskanenuio, n3-3a
ocobernocTell peanmsainu Hibernate sty cTpaTeruto #e603modicio HaCTPOUTDH
B @GenericGenerator. ExuncTBeHHAs BO3MOXKHOCTD €€ UCIIOJIb30BAHUS — C I10-
MoIibio GenerationType. IDENTITY B JPA craporo ujm HOBOrO OTOOPaKEHUS, UTO
JleTaeT ee cTpaTeruelt o YMOTYanuio 171t GenerationType. IDENTITY.

increment — mpu samycke Hibernate umraer MakcumasbHble (4KMCIOBbIE) 3HA-
YEHUS [TEPBUYHOTO KJIH0Ua U3 KaKIOH TaOJHUIIbI CYIIHOCTH U YBEJUYUBAET 3TO
3HaYCHUE Ha eIUHUILY KaX/IbIi Pa3, Kor/a MPOMCXOINT BCTaBKa HOBOH 3allMCH.
lanHas crpaterust ocobeHno adhdextusHa B npuioxenusx Hibernate, we sis-
JITIOTIUXCST YACTBI0 KJIACTepPa W MMEIONNX 9KCKIIIO3UBHBIH JOCTYT K Gase jJaH-
HBIX; HE UCTIOJB3YITE ATY CTPATETHIO B IPYTUX CUTYAITUSIX.

select — Hibernate e Oyer reHepupoBaTh 3HAUEHIE KJIHOYA WK T00ABISATH
cronbert NepBUYHOTO KJtoua B BeipaxkeHue INSERT. Oskuyaercs, uto CYB/I cama
MIPUCBOUT 3HaUeHMe (yKa3aHHOE B CXeMe WJIH MOJIyYeHHOe C TOMOTIbI0 TPUTTe-
pa) croznbity Bo Bpems BctaBku. [Tocie Berasku Hibernate ussieuer cromberr
MEPBUYHOTO KJIFOYA € TTOMOIIBIO 3ampoca SELECT. Mmeer o0si3aTeIbHbIN Mapa-
MeTp key, onpeessiiolnii uMst cBolicTBa-uaeHTH(GUKaTopa B 6ase JaHHBIX (Ha-
npumep, id) mis Beipaxkenus SELECT. /lannas crparerusi He ouenb 3(dexTuBHa
1 JIOJIZKHA UCTIOJIb30BATLCS TOJBKO €O cTapbiMu fipaitBepamu JDBC, koTopbie He
MOTYT BO3BpalllaTh CreHEPUPOBAHHBIX KJIIOUEH HEITOCPEICTBEHHO.

uuid32 — cosmaer yaukanbHbiil 128-6urHbiii upentudurarop UUID Ha ypoBHe
TpIIoyKeHnst. Takast cTpaTerust moJesHa, ecyu Tpedyercst 06ecednTh TIobab-
HYIO YHUKQJIBHOCTD UCHTU(DUKATOPOB B HECKOJIBKUX 6a3ax MaHHbIX (K TPUMEDY,
eCJIM KasK/Ayto HOUb BBl OOBEIMHSIETE JaHHbIE U3 HECKOIBKUX pabounx 6a3 jaH-
HBIX B apXUB, UCIOJB3Ys TAKeTHY0 00paboTKy). B kiiacce cymHocT ujaeHTH-
dukarop UUID MoskeT ObITh TIPe/ICTaBJIeH KaK CBOMCTBO TwMa java. lang.String,
byte[16] wim java.util.UUID. 3ameHnseT ycrapeBiine crpaTernu uuid u uuid. hex.
Hacrpausaercst ¢ momotipio org. hibernate.id.UUIDGenerationStrategy; moapo6-
HOCTH UIIUTE B OTMCAHUK KJ1acca org.hibernate.id.UUIDGenerator B Javadoc.
guid — ucnosb3yer riobanbHO YHUKAIBHBIN HaeHTIH(hUKAaTOP, CO31aHHbIi 6a30ii
mauHLIX mpu moMoru SQL-dyukmnum, moctymHoit B Oracle, Ingres, MS SQL
Server 1 MySQL. Hibernate Beisbiaer GyHKIMIO Oa3bl TaHHBIX [EPE]] BCTAB-
Koi1. 3HaueHIe 0TOOpaKaeTcst B moJie ujeHTndukaropa Tuia java.lang.String.
Ecim motpeGyetcst Gosiee TOMHBIN KOHTPOJb 3a CO3MAHUEM HACHTH(DUKATO-
pa, HACTPOWTe CTpaTeruio B aHHOTAIMHU @GenericGenerator, UCONB3YS TTOJHOE
KBaMMpUIIMPOBAHHOE UMS KJlacca, peanusyioiiero unrepdeiic org.hibernate.
id.IdentityGenerator.
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IToxBOAST UTOT, MBI MOKEM JIaTh CJEAYIONIIE PEKOMEHIAIIUN 10 BBIOOPY CTpaTEerun
hopmupoBanus neHTUGUKATOPOB:

O B oO6IIEM ciIyYae MbI IPEAIOYNTAEM CTPATErMH, IPOU3BOASIIINE 3HAYCHUS MICH-

TU(UKATOPOB HE3ABUCUMO, Tiepe/l BbirtoiHeHueM INSERT,

O wucnosbsyiiTe enhanced-sequence, KoTopas paboTaeT co BCTPOEHHOI 1ocien0Ba-
TEJNBHOCTBIO B Oa3e JAHHBIX, ECJIM Ta MOAAEPKUBAETCS, UK C JOIOTHUTENbHOI
TabJIMIEl ¢ eIMHCTBEHHBIM CTOJIOIIOM U €MHCTBEHHON 3aMUChio, MMUTHPYIO-
11eil mocye/10BaTeTbHOCTb.

Mb1 GyzeM cumMTaTh, 4TO BBl J0OABUIM CBOMCTBO-UAEHTA(MUKATOP BO BCE KIACCHI
CYTIIHOCTEH Ballell mpeIMeTHON MOJIeTH M YTO, TTI0CJIe TOTO KaK 3aBepIInTe CO3/[aHne
OCHOBHOT'O 0TOOpasKeHMsI KasKI0il CYIHOCTH U ee CBOMCTBa-MAeHTU(hUKATOPA, BbI IIPO-
JIOJKUTE 0TOOpaskaTh CBOMCTBA CYIIHOCTEH, MMeEIONe TUII-3HaueHre. Mbl 06Cyaum
OTOOPAKEHNST THITOB-3HAYEHUN B Cemyiornieil riase. YnTaiite fanbiie, 9T0OLI y3HATD
0 HEKOTOPBIX CIICIMATIbHBIX BO3MOKHOCTAX, KOTOPbIE MOTYT YIIPOCTUTDb U YJIYUYIIUTD
OTOOPAKEHNUST BAIIUX KJIACCOB.

4.3. Cnocobbl oTobpaXkeHn cyluHocTen

Bbl yrke 0TOOpasIn XpaHUMBbIH KJIACC € TIOMOIIbI0 aHHOTauu @Entity, ncmosnbsys sHa-
YeHU 10 YMOJIYAHUIO I BCEX OCTAIbHBIX HACTPOEK, TAKUX KaK nMs Tabuisl SQL,
B KOTOPYIO OTOOpaKaeTcst Kiracce. B clieyroieM pasiesie Mbl HCCIIEyeM HEKOTOPBIE Ha-
CTPOWKH, 3a/[aBaeMble Ha YPOBHE KJIACCa, U KaK MMU YIIPABJISATD:

O wuMeHa [0 YMOJIYAaHUIO U CTPATETUH HMEHOBAHMS;

O nunammuueckoe hopmupoBanue SQL-3a1pocos;

O  U3MEHSIEeMOCTb CYIHOCTEN.

[anee 06CyKIAI0TCS HACTPOMKI; BBl MOKETe IIPOIYCTUTh 9TOT Pa3esl i BEPHYThCSI
M037Ke, KOT/Ia TIPUJIETCS PEIaTh KOHKPETHYIO TPOOJIeMYy.

4.3.1. YnpaBneHne mmeHamu

[Torosopum cHauama 00 UMEHOBAHUK KJIACCOB CYIHOCTEH u Tabsmi, Ecau XpaHuMbiit
KJIaCC OTMETHUTh €JIMHCTBEHHO aHHOoTanuei @Entity, mo ymouanuo st TabJuiibt Oy-
IeT BHIOPAHO MM, COBIajiaioniee ¢ nMeHeM Kiacca. O6paTute BHUMaHKE, YTO UMEHA
apredartoB SQL mbr 3anucbBaem NPOMUCHbIMU GykBamMu, 4TOOBI UX GBLIO JieTde PasJiv-
qaTh, — SQL Ha caMOM JieJTe He YyBCTBUTENEH K PEruCTpy. TakuM 06pasom, Java-kmace
Item oroGpaxaercsa B Tabauiy ITEM. Bbl MoxeTe IepeonpeseauTh UMs TabauIIbl, Uc-
nosib3ys JPA-anHOTaMIO @Table, Kak MoKa3aHo gasee.

JluctuHr 4.3 < AHHOTauus @Table nepeonpeaensieT Mmsa Tabnunubl
®daiin: /model/src/main/java/org/jpwh/model/simple/User.java

@Entity

@Table(name = "USERS")

public class User implements Serializable {
/] ...
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ITo ymomganmio cymHocTh User 6bima 661 oTobpaskeHa B Tabamity USER, ofHako BO
muorux CYB/] SQL ato nms 3apesepBupoBaHo. [T0CKOJIBKY HEJb3st CO3aTh TabJm-
Iy ¢ TAKMM MMEHEM, MOKHO 0TOOPasuTh Kjacc B Tabsmiy USERS. AHHOTaIMs @javax.
persistence.Table mmeet Takske mapameTps! catalog u schema, ecoim koHbUTYpanms Ba-
mieit 6asbl JAaHHBIX TPEOYET WX HAJMUKS B KaueCcTBE TPeGUKCOB UMEHH.,

3akJII0UeHHE B KaBBIUKU TIO3BOJISIET IPU HEOOXOIMMOCTH UCIIOJIb30BATh 3ape3epPBH-
poBanHble nMeHa SQL 1 1ajke MCTTOTB30BATh UMEHA, UYBCTBUTEJbHbIE K PETHCTPY.

3axatouenue udenmuduxamopos SQL 6 rxasviuxu

Bpewmst oT BpeMeHH, 0COOEHHO B CTapbIX Oa3ax JaHHbBIX, MOKHO BCTPETUTH UMEHA CO
CTPAHHBIMY CUMBOJIAMU WJTH TIPOGEIaMH, UM BO3HUKAET TIOTPEGHOCTD YIUTHIBATH Pe-
TUCTP CUMBOJIOB. Vi, Kak B MPEABIAYINEM PUMEPE, aBTOMATHIECKOE 0TOOPaKEHIE
KJIAcCa WJIM I0JISI MOKET HPUBOAUTH K MCIIOJb30BAHUIO 32PE3ePBUPOBAHHOTO UMEHU
TabJIMIBI UK CTOJIOIIA.

Hibernate 5 ysuaet 3apesepBupoBanHbie cioBa Baiieit CYB/I 1o HacTpoeHHOMY ina-
JIeKTY 6a3bl JAHHBIX U MOKET AaBTOMATHYECKH CTABUTH KABBIYKU BOKPYT TAKUX CTPOK BO
Bpemst hopmupoBarus SQL, akTUBUPOBATh aBTOMATHUECKOE 3aKII0YCHNE B KABBIYKN
¢ nomoreio mapamerpa hibernate.auto_quote_keyword=true B konduryparum equnu-
16l XxpaHenust. Eciiu BBl ncnosbayere crapyio Bepento Hibernate win o6Hapyskuim, 4To
undopMaIry O AUaJIeKTe HeOCTATOYHO, MIPU BO3HUKHOBEHUU KOHMJIUKTOB C KJIIO-
YEBBIMU CTOBAMU BaM TIPUETCS BPYUHYIO MOOABUTH KaBBIYKKM BOKPYT UMEH B BAIHX
0To0OpaKeHUsIX.

Ecou 3akm04nTh MMst TaBIUIIBI WK CTOJIONA B OTOOPAKEHIN B 0OPATHBIE KaBBIUKH,
Hibernate Bcerma Gy/iet 3aKa04YaTh 9TOT HACHTH(HUKATOP B KABBIYKU BO BpeMst (DOPMIE-
poBanust SQL. DTOT HpKeM IIPOLOJIKAET AeHCTBOBATH B oceHux Bepcusx Hibernate,
Ho crienudukanus JPA 2.0 crangapTuzoBaia aTy YHKIIMOHAIBHOCTD KaK 0MMOeaseMblil
udenmugpuxamop (delimited identifier) ¢ gBOVHBIMEI KaBbIYKAMHU.

Bot BapuaHT mpebIAyIero npuMepa ¢ 00paTHLIMU KaBbIYKaMH, TOCTYTTHBIH TOJBKO
B Hibernate:

@Table(name = ""USER™")

Il coBmectumoct ¢ JPA HeoOXOMMMO Takyke SKPAHUPOBATH KaBBIUYKU BHYTPH
CTPOKIL:

@Table(name = "\"USER\"")

Jlioboii 13 atux BapuaHtos Oyzaer paborath ¢ Hibernate. MpeiiMBOpK 3HaeT, Kakue
KaBBIUKHU [TPUMEHSITD JIJIsI BAIIETO AUATEKTa, U OY/IET TeHEPUPOBATH COOTBETCTBYOIINI
SQL: [USER] muts MS SQL Server, 'USER" nimst MySQL, "USER" it H2 mi . 1.

Eciii moTpebyercst 3aKI0UUTD B KaBbIUKY Kaxcobiid SQL-uaeHTH(GUKATOP — CO3/aii-
Te (aitn orm.xml v gobasbre ssementT <delimited-identifiers/> B pasmen <persistence-
unit-defaults>, Kak nmokasano B jucTunre 3.8. B atom ciryuae Hibernate Gyner nosce-
MECTHO MCIIOJIb30BATh NAEHTU(DUKATOPDI, 3aKJII0UEHHbIE B KABBIUKH.

O06s3aTesIbHO TIOAYMalTe 0 BO3MOKHOCTH IEepPEeMMEHOBAaHUs TalJIUIl U CTOJIOIIOB,
MMeHa KOTOPBIX COBIIQJIAIOT C 3ape3ePBUPOBAHHBIMU CJIOBaMU. TpynHO THMCATh MPO-
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nsBosbHbIe SQL-3ampockr B kKoHcoan SQL, Korga MPUXOANTCS BPyYHYIO PACCTABJSATH
1 9KPaHUPOBATDH KABLIYKI.

[lanee 8ol yBuznre, kak Hibernate mozer momMousb B cirydae, Korja MIMEIOTCS CTPOrre
coryaileHus 06 UMeHOBaHUU TaOJIUIL U CTOJIOLOB.

____________________________________________________________________________________________________________________________|
OcoBEHHOCTb HIBERNATE

Pea.zzusazquﬂ cozrauenuii 00 umenoeanuu

Hibernate npeocraBisieT BO3MOKHOCTE aBTOMATHIECKOTO COOJIOICHUST CTAaHIAPTOB
nmenoBanus. [Tpeamonoxnm, 9to Bee Tabauisl puaoskenns CaveatEmptor mo/mkHbn
caenoBath mabaony CE_<table name>. JI7ist 9TOTO MOKHO BPYUYHYTIO M00aBUTH aHHOTA-
1o @Table mepet KaskibiM KJIaccoM cyTiHocTH. Takoii moaxox TpebyeT BpeMeHu, U Iipu
€T0 UCIIOJIBb30BAHNHN JIETKO YTO-HUOY /b TPOITYCTUTH. BMECTO 3TOTO MOJKHO PEATN30BaTh
Hibernate-unrepdeiic PhysicalNamingStrategy wiu nepeonpeneanThb CyuecTBYIOUIYIO
peanusaluio, Kak 110Ka3aHo B JIUCTUHTe 4.4,

Jlucturr 4.4 < Peanusauns PhysicalNamingStrategy, nepeonpenensiowas cornaeHmns
06 MMeHOBaHUN MO YMONYaHWUIO

®daiin: /shared/src/main/java/org/jpwh/shared/CENamingStrategy.java

public class CENamingStrategy extends
org.hibernate.boot.model.naming.PhysicalNamingStrategyStandardImpl {

@0verride

public Identifier toPhysicalTableName(Identifier name,
JdbcEnvironment context) {

+ name.getText(), name.isQuoted());

return new Identifier("CE_

[Tepeomnpenesnennslii MeTos toPhysicalTableName () qoGasisier npucraBky CE_ K Kaxk-
JIOMY CTeHEePHPOBAaHHOMY MMeHU TalJIMIIbI B Balliei cxeme. 3arsstaute B Javadoc ¢ omnu-
canmeM nunaTepdeiica PhysicalNamingStrategy — on ompesiesigeT TakKe METO/IBI [T ITPO-
U3BOJILHOTO IMEHOBAHUST CTOJIOIOB, TIOCIE0BATEILHOCTEI U TPOUYKX apTe(aKToB.

[Tocsie peanusanyu cTpaTeruy UMEHOBAHUS €€ CJIEyeT aKTUBUPOBATD B persistence.
xml:

<persistence-unit>name="CaveatEmptorPU">

<properties»
<property name="hibernate.physical naming_strategy"
value="org.jpwh.shared.CENamingStrategy"/>
</properties>
</persistence-unit>

Bropoii cioco6 dhopMupoBaHus HeCTaHAAPTHBIX MMEH 3aKII0YAETCS B UCTIOIb30BA-
Hum naTepdeiica ImplicitNamingStrategy. B otsmume ot hmsnyeckoii crpaTerum mme-
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HoBaHUs PhysicalNamingStrategy, Kotopast Bkitouaercst B paboTy Ha caMOM HIKHEM
YPOBHE, KOT/Ia (hOPMUPYIOTCS OKOHYATEIbHbIE UMeHa apTe(haKTOB, HesIBHAS CTPATErus
nMeHoBaHus ImplicitNamingStrategy BbisbiBacTcst panbine. Ecin oroOpaskaercs Kiace
CYIHOCTH, HE UMEIONIUI anHoTaiuu @Table ¢ ABHBIM MMEHEM TabJIUIbl, BLIOOP UMEHH
IIPOM3BOJAUTCS HedBHOM cTpaTterueil. Ha pe3ysbraT oka3blBaloT BiusHUE Takue (HaKkTo-
PbI, KaK UMsI CYIITHOCTH U uMsI KJtacca. Hibernate BKJrO9aeT HECKOIBKO FTOTOBBIX CTpaTe-
ruii 171 OpMUPOBAHUS yCTAPEBIINX UK cOBMeCTUMBIX ¢ JPA umen. [To ymomuanuio
ucnonabdyercs ctpaterus ImplicitNamingStrategyJpaCompliantImpl.

[laBaiiTe B3rJIsIHEM Ha APYTYIO CXOXKYIO IPoOIeMy — NUMEHOBAHME CYIIHOCTEN s
3aIIPOCOB.

Hmenosanue cywnocmeii s 3anpocos

[To ymosyanuio mMeHa BcexX CyIHOCTEHl aBTOMAaTUYECKU WMIIOPTHUPYIOTCS B IIPO-
CTPAHCTBO UMEH JIBUIKKA 3a1TpocoB. VIHBIMU cjioBaMH, B 3ampocax J PA MOKHO HCTIOJb-
30BaTh KOPOTKUE MMEHA KJIAcCcOB 6e3 npedukca ¢ MMeHeM MaKeTa, 4To OueHb yI00HO:

List result = em.createQuery("select i from Item i")
.getResultList();

OpHako 3ToT pueM paboTaeT, TOJbKO KOT/A B €IUHUIE XPAHEHUST NMEETCSI e/[UH-
ctBeHHbIH kmace Item. Ecam mo6aBuTh erte oann kiaacc Item B ApyToil mMakeT, OUH 13
HUX MPUAETCS TEPENMEHOBATH, YTOOBI TPOIOJIKATh MCIOIb30BATh KOPOTKHME MMeHa
B JPA-3ampocax:

package my.other.model;

@javax.persistence.Entity(name = "AuctionItem")
public class Item {
/] ...

Kopotkast ¢opma 3anpoca st kiacca Item uz makera my.other.model teneps 6yaer
BBILJISIZIETh Tak: select 1 from AuctionItem i. Takum croco6oM MbI Paspeniin KOH-
(KT nMeH ¢ KiaccoM Item us apyroro nmakera. KoHeuHo, Bceria MOSKHO HCTIOTb30BATh
MOJIHOE KBIU(PUIMPOBAHHOE UM C TPEPUKCOM M3 UMEHU T1aKeTa.

MpbI 3aBepinaeM Hatil 0630p BapraHTOB uMeHoBaHust B Hibernate. Tasee Mbl 00cy-
M, kak Hibernate popmupyer kox SQL, copepskariuii 5T nMeHa.

OcoBEHHOCTb HIBERNATE

4.3.2. AvHamuyeckoe ¢opmupoBaHue SQL

ITo ymomuanuio Hibernate dbopmupyer SQL-BbIpaKeHUs [JisI KaKI0TO XPAHUMOTO
KJIacca B MOMEHT CO3/IaHUST eIMHUIIBI XPAHEHI HA 3aITycKe. DTH BbIPAKEHUS TPE]I-
crassior npoctbie onepai (CRUD) cospanus (create), yrenus (read), usmenenust
(update), yaanenusa (delete): nys urenns ogHOI 3amKcH, yAATE€H 3alIUCKH U T. I. Bbi-
roJ[Hee ITOCTOSTHHO XPAHUTH 9TU 3aIPOCHI B IAMSITH, & HE TEHEPUPOBATD UX KAK/IBIN Pas,
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KOT/Ia BO BpeMst pabOThI IPUJIOKEHUST TOTPEOYETCsT BBITOJHUTD TOT MJIM WHOM 3a1poc.
Kpome Toro, kamupoBaHe IOAr0TOBJIeHHbIX orepatopoB Ha yposHe JDBC tem 6oJiee
a3 dexTrBHO, YeM MeHbIIIe IMeeTCs OMePaTOPOB.

Kak mozxer Hibernate cosnaBarn Beipaskenust UPDATE ripu 3armycke? B KOHIlE KOHIIOB,
CTOJIOTIBI /TSI U3BMEHEHUSI B TOT MOMEHT Hen3BeCTHBI. OTBET MIPOCT: CreHEePUPOBAHHOE
SQL-BbipakeHHe 0OHOBJISIET BCE CTOMOIIBI, U €CJTH 3HAUEHME KaKOTro-T100 CTOJI0IA He
M3MEHUJIOCH, BBIPAJKEHUE ITPUCBANBACT €MY CTapoe 3HAUCHUE.

B HEKOTOPBIX CIyYasx, HaprMep npu paboTe co cTapbiMU TaOJUIIAMHU C COTHSMU
cToJI6110B, KoT/ia SQL-BBIpaKeHNUst MOTYT GBITH GOJMBITUMIE JAKe JIJTS TIPOCTENTIIX OTIe-
paruii (Harmpumep, Koria TpeGyeTcss 0OHOBUTL BCETO OJMH CTOOEIL), BBI IOJKHbI OT-
Ka0unTh (hopmuposBanue SQL 1pu 3arycKke U ePeKJTI0YNTHCS Ha IUHaAMIUecKoe hop-
mupoBatre SQL-BeipaskeHUil Bo BpeMs paboThl IPUIOKeHNs. Upe3MepHo GOoJIbIIoe
KOJIMYECTBO CYNIHOCTEH TaKKe MOKET TOBJIUSATh HA BPeMs 3aIlyCcKa, TIOTOMY YTO CHa-
yasa Hibernate pomxen cremepuposarb Bce SQL-pbipaenust 1 onepaiuii CRUD.
[ToTpebeHre MaMsITH KIIIeM 3alTPOCOB TaKsKe OYeT BEJMKO, €CJIU Tya TOMECTUTH Je-
CSITKU BBIPAKEHUIT JIJIST THICSIY CYIHOCTEH. ITO MOKET CTATh MPOOJIEMON B BUPTYaJib-
HOM OKPY’KEHHUH € OTPAHUYEHUSMU aMATH WJIM Ha YCTPOUCTBAX MAJIOH MOIIHOCTH.

Yro6bI meakTuBUpOBaTh cosnanue SQL-poipaskernii INSERT u UPDATE mpu 3amycke,
noTpebyioTes opuruHaabHble anHoTarn Hibernate:

@Entity
@org.hibernate.annotations.DynamicInsert
@org.hibernate.annotations.DynamicUpdate
public class Item {

//

AKTUBUDYS TMHAMWYECKOE CO3JIaHNe WHCTPYKIIMI BCTABKU W M3MEHEHUS, BBI CO-
oburaere Hibernate, uro ctpoku SQL m0/KHbBL (POPMUPOBATHCS 110 TPeOOBAHUIO, a HE
3apatee. B aTom ciryuae nHCTpyKIHst UPDATE OyIeT COePKaTh TOJIBKO CTOJIOIBI ¢ HOBBI-
MU 3HaueHuAMH, @ INSERT — TOJIBKO CTOMOIbI, KOTOPbIE HE MOTYT IPUHUMATDH 3HAUECHME
null.

Mo ertie BepHemcs K TeMe hopmupoBanus u Moaudukanuu SQL B riase 17. MHorna
BbI MOsKeTe BooOIIe n3bexkarh HOpMUPOBaHMs BbipaskeHuil UPDATE, ec/iu Bl CyIIHO-
CTU HEU3MEHAEMBbL.

I EEEEEEEE——
OcoBEHHOCTb HIBERNATE

4.3.3. HensmeHsiembie CyLLHOCTHU

IK3EeMILISIPbl KOHKPETHOTO KJlacca MOTYT ObITh HemaMeHsieMbiMU. Hanpumep, B 1pu-
soxkenun CaveatEmptor npensioxenue 1eHs! 3a ToBap (Bid) ne usmensiercs. [loatomy
Hibernate nukorna ue HOTpe6y€TC${ BBIITOJIHATH orneparuio UPDATE maj tabautieit BID.
Hibernate Takse MOKeT BBIIOJIHUTb HECKOJbKO ONTUMU3AIMI — HAIIpUMeEp, He IIPO-
BEPATH COCTOSIHUSA 00BEKTA, KOI/ia 0TOOpaKaeTCsl HEeM3MEHsIeMbIii KJIacc, KaK II0Ka3aHo
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B CJIEIYIOIIEM TIPEMEpe. 371eCh Kaace Bid — Hen3MeHseMbIii, M ero 9K3eMILISAPbl HUKOT/IA
He OOHOBJISAIOTCS:

@Entity
@org.hibernate.annotations.Immutable
public class Bid {

/] ...
}

POJO cunraercs HeM3MEHSIEMbIM, €CJIM He UMeeT OOIIEA0CTYITHBIX METOIOB 3aIiCH
HU JIJISE KaKUX CBOICTB — BCe 3HAYEHUsT yCTaHaBJIMBAIOTCA B KoHCTpyKTOpe. Hibernate
JIOJIZKEH 00palaThes K IMOJISIM KJlacca HAIPSIMYO BO BPEMs 3arPY3KH 1 COXPaHEHUS K-
seMILIApoB. Kak yike 06cy K Ianoch BbIlle B 9TOI IIaBe: eCJiu IoJIe KJIacca OTMEYEHO aH-
Hotaiueii @1d, Hibernate 6yzer o6pamarbes K MOJISAM KJIacca HalPsIMYo, a Bbl MOKETe
MIPOEKTUPOBATH CBOM METOJIBI JIOCTYIIA, KaK cUMTaeTe Hy;KHbIM. Ho TOMHMTE, 4TO He Bce
dpeiimBopku MoryT paborars ¢ POJO B orcyTcTBre MeTonoB 3anucy; JSF, Hanpumep,
He oGpallaeTcs HaIPSIMYIO K TIOJIsSIM KJjiacca J1Jist (hOPMUPOBAHMUST COCTOSTHUST OOBEKTA.

Koraa HeT BO3MOKHOCTH CO3/IaTh IIPeICTaBIeHNe B cxeMe Gasbl JaHHBIX, HEM3MEHsIe-
MBI KJIaCcC CYIIHOCTH MOKHO 0ToOpasuTh B SQL-3anpoc SELECT.

R
OcOoBEHHOCTbL HIBERNATE

4.3.4. OTo6paxeHue CYyLWHOCTU B Noa3anpoc

BoiBaet, uto agMuHUCTPATOP GA3bI IAHHBIX HE TIO3BOJISIET MEHATH CXeMy 6a3bl IaHHBIX;
HEBO3MOXKHO 00aBUTH Iaske OJIHO TIpecTaBieHue. JlaBaiiTe peicTaBuM, YTO BbI XO-
TUTE CO3/1aTh Ipe/ICTaBIeHNe, I0Ka3biBaollee HACHTU(HUKATOP ayKIIMOHHOTO TOBapa
(Item) 1 KOJIMYECTBO BCEX MPEJIOKEHU TIEHBI 32 HETO.

Wcnonbayst annoranuu Hibernate, MOXHO co3/1aTh TIpeACTAaBICHUE YPOBHS TIPH-
JIOJKEHUsT — KJIacC CYIIHOCTH C JIOCTYIIOM TOJIbKO Ha 4yTeHue, oTobpaskaembrii B SQL-
3arnpoc SELECT:

®daiin: /model/src/main/java/org/jpwh/model/advanced/ltemBidSummary.java
@Entity
@org.hibernate.annotations.Immutable
@org.hibernate.annotations.Subselect(
value = "select i.ID as ITEMID, i.ITEM NAME as NAME, " +
"count(b.ID) as NUMBEROFBIDS " +
"from ITEM i left outer join BID b on i.ID = b.ITEM ID " +
"group by i.ID, i.ITEM NAME"
)

@org.hibernate.annotations.Synchronize({"Item", "Bid"}) <=

public class ItemBidSummary { TODO: umeHa Tabnu
YYBCTBUTESIbHbI K PETUCTPY
@xd (6ar Hibernate HHH-8430)

protected Long itemId;
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protected String name;
protected long numberOfBids;

public ItemBidSummary() {
}

// MeTogmpl YTeHus...

/] ...

ITpu 3arpyske ak3emiuisipa ItemBidSummary Hibernate soimosauT SQL-3ampoc SELECT
KaK TIO/I3aIpOocC:

daiin: /examples/src/test/java/org/jpwh/test/advanced/MappedSubselect.java

TtemBidSummary itemBidSummary = em.find(ItemBidSummary.class, ITEM_ID);
// select * from (

// select i.ID as ITEMID, i.ITEM_NAME as NAME, ...

// ) where ITEMID = ?

Bce mmena Tabami, ymomsHyThle B 3ampoce SELECT, MOJIKHBI OBITH Tepedncie-
HbI B aHHOoTanuu @rg.hibernate.annotations.Synchronize. (Ha momeHT Hanucanus
kuuru B Hibernate nmenacy ommb6ka ¢ somepom HHH-8430!, koTopas menana umena
CUHXPOHU3UPYEMBIX TaOIUIl 4yBCTBUTETbHBIMU K perucTpy.) Torma Hibernate 6ymer
3HATD, UTO TIEPe/l BHITTOTHEHNEM 3ampoca K ItemBidSummary HeOOXOANMO CHHXPOHU3NU-
poBaTh usMeHenus B Item u Bid ¢ 6a30i JaHHBIX.

daiin: /examples/src/test/java/org/jpwh/test/advanced/MappedSubselect.java

Item item = em .'Find(]:tem. ClaSS, ITEM_ID); Mpw 3arpy3ke no naeHTudukatopy
item.setName("New name"); CUHXPOHN3ALNS HE NPOMCXOANT

// ItemBidSummary itemBidSummary = em.find(ItemBidSummary.class, ITEM_ID); -———

Query query = em.createQuery( <
"select ibs from ItemBidSummary ibs where ibs.itemId = :id"

);
ITtemBidSummary itemBidSummary =
(ItemBidSummary)query.setParameter("id", ITEM_ID).getSingleResult();

ABTOMaTUYECKAs CUHXPOHWU3ALMS NPOUCXOLAUT NEePes BbINOIHEHNEM
3anpoca, ToNbKO KOrAa 3af,eiCTBOBaHbI CUHXPOHN3UPYEMble Tabnuupl

O6parute BHuManue, uto Hibernate He BbITOJMHSIET aBTOMAaTHYECKON CHHXPOHM3A-
11U Tiepest ortepaiueii find() — TosbKo Tiepe BeiTtoiHeHreM 3arpoca (Query), ecaiu aTo
neo6xoaumo. Hibernate onpenesut, uto MmoanduiinpoBantbii o6bekT Item mosiuser
Ha pe3yJIbTaT 3aIpoca, I0ToMy 4To Tabsmiia ITEM cuHXpoHusupoBaHa ¢ ItemBidSummary.
CoOTBETCTBEHHO, HEOOXOAUMO BBITIOJHUTH CUHXPOHU3AIUIO U3MEHEHUN U UHCTPYK-
10 UPDATE, 4TOOBI IIPEIOTBPATUTH BO3BPAIEHNE 3aIPOCOM YCTAPEBIIIX TaHHBIX.

! Cwm. https://hibernate.atlassian.net/browse/HHH-8430.
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4.4. Pesiome

®)

®)

CyIHOCTH — 9TO YKPYMHEHHBIE KIACChI CUCTEMBL. VIX 9K3eMILISIPBI 00IaIal0T He-
3aBUCUMbIM JKU3HEHHBIM I[UKJIOM U COOCTBEHHO HIEHTHIHOCTHIO, U HA HUX MOKET
CCBIJIATHCST MHOJKECTBO JIPYTUX OOBEKTOB.

Turbl-3HavYeHus, ¢ APYTOil CTOPOHBI, 3aBUCAT OT KOHKPETHOTO KJIAcCa CYITHOCTH.
IK3EeMILJISAP TUTIA-3HAYCHUS CBS3AH € DK3EMIIISIPOM CYIIIHOCTHU-BJIA/IEIbIA, T TOJb-
KO OJIMH OOBEKT MOKET Ha HETO CCBhLIAThCsA — y HEr0 OTCYTCTBYET COOCTBEHHAS
UJICHTUYHOCTD.

Mpbl paccMOTpesin TOHATUST UAEHTHYHOCTH U PABEHCTBA B Java, UAEHTHYHOCTH
B 6a3e JIAHHDIX, & TAK/KE Y3HAJIU, UTO TAKOE XOPOIIUH IePBUYHBIH K04, Bbl y3HaIH,
KaKue TeHepaTopbl 3HAYEHU MEPBUYHOrO KJII0Ya MOAIePKUBAIOTCS (DPEHMBOPKOM
Hibernate «u3 kopoOKU» U KaK UCIOJIBb30BATH U PACIIHUPUTD CUCTEMY HIEHTH(H-
KaIu.

Mol 06CyAMIN HEKOTOPBIE 110JIe3HbIe CIIOCOOBI 0TOOPasKEHNH KJIaCCOB, TaKhe Kak
CTpaTerny MMEHOBAHUA U TuHaMudeckoe (popmupoBanme SQL.



[NaBa

OTOob6pa>keHne
TNNOB-3Ha4YeHN

B aTon rmase:

QO oTob6paxeHue rnosneit OCHOBHLIX TUMOB;

QO oTob6paxeHMe BCTpanBaeMbiX KOMMNOHEHTOB;

Q ynpasneHue otTobpaxeHnem mexay Tunamm Java n SQL.

[TocBATUB IpaKTUYECKU BCIO MPEBIAYILYIO TJIaBY CYIIHOCTIM U COOTBETCTBYIONIMM Ha-
CTpoIiKaM 0TOOpaKEH M KIaCCOB U UAEHTH(DUKATOPOB, Ceiiyac Mbl COCPEAOTOYNMCS Ha
TUINAX-3HAUYCHUSAX PA3HBIX BUJOB. M bl 1TO/I€JIMM TUIIbI-3HAUEHUS Ha JIBE KaTeTOPUU: OC-
HOBHbIE KJacchl TUTIOB-3HaYeHuil u3 JDK, Takue kak String, Date, TpUMUTUBHDIE TUIIBI
U ux 00epTKI; U THUIIbI-3HAYEHNUs, OIpeeseMble pa3pabOTUMKOM, Takie Kak Address
n MonetaryAmount B mpusioxxenuu CaveatEmptor.

B sT00i ri1aBe Mbl cHadasa 0To6pasuM XpaHUMble T0JIs1 ¢ THaMu 13 JDK 1 rmosHa-
KOMHUMCSI C OCHOBHBIMU aHHOTAlMSAMU. Bbl y3HaeTe, Kak yIPaBJISATb Pa3IUYHbIMU
acIleKTaMM CBOWCTB: IepeonpeieisaTh 3HaueHud 110 YMOJTYaHUI0, HACTPauBaTh JOCTYII
1 paboTaTh CO CTeHEPUPOBAHHBIMY 3HaYeHUSIMU. TaKsKe Bbl yBUAUTE IpUMeHeHre SQL
JUISL IPOMBBOAHBIX CBOMCTB 1 IPe0OPasOBaHHbIX 3HAYEHMIT CTOAOIOB. 3HAKOMCTBO
C OCHOBHBIMHU THUIIAMU MbI 3aBEPIIUM 0030POM CBOWCTB I IIPEACTABICHMs BPEMe-
HU U OTOOpakeHHeM IepeyncaeHnil. 3aTeM Mbl 0OCYIMM II0JIb30BATENbCKIE KJIACCHI
TUIIOB-3HAYEHMIT 1 0TOOPa3HM X KaK BCTpauBaeMble KOMIIOHEHTHI. Bbl y3Haere, Kak
KJIACCBI COOTHOCSITCS CO CXeMOM 0asbl JaHHBIX, U CAeJaeTe Balll KJIACChl BCTpauBae-
MBIMH, [I03BOJISISA B TO JK€ BPeMSI IIEPEOIPEAENATh BCTPOCHHbIE aTPUOYThL. 3HAKOMCTBO
CO BCTPAUBAEMbIMKM KOMIIOHEHTAMMU MbI 3aBEPUINM OTOOPAKEHIEM BJIOKEHHBIX KOM-
noxenToB. Hakonerr, Mbl 00cy M GoJiee HUBKOYPOBHEBYIO HACTPOMKY 3arpysKu 1 CO-
XpaHeHMs 3HAYEeHUIT [10J1ell ¢ IpUMeHeHreM IMOKUX KOHBEPTEPOB JPA — cTaHIapTHOTO
MeXaHU3Ma paclIupeHus peanausanuii JPA.

MaBHble HoBOBBeaeHusa B JPA 2

°* BO3MOXHOCTb MEpPEKNI0YEHNS MexXay NPsMbIM AOCTYNOM K MOASAM 1 4epe3 MeTobl
YTEeHUs/3anMcmn CBOMCTB NPW NOMOLLM aHHOTaLLMKM @Access.
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e Co3aaHme HECKOJIbKUX BIIOXEHHbIX YPOBHEN BCTPaMBaeMbIX KOMMOHEHTOB 1 BO3MOX-
HOCTb NPUMEHEHNSA aHHOTauum @AttributeOverride KO BNIOXEHHbLIM BCTPOEHHbLIM MO-
NIM C MPUMEHEHNEM TOYEYHOM HOTaLLUN.

e Jlo6aBneHa nogaepxka KOHBEPTEPOB AJi1si aTPUOYTOB OCHOBHbLIX TUMOB, NMO3BOJISO-
Las ynpaeisiTb 3arpy3K0ii 1 COXPaHEHEM 3HAYEHMI, a TaKXKe UX Npeobpa3oBaHrEM.

5.1. OTOobpa)keHne noneit OCHOBHbLIX TUMNOB

ITpu orobpaskeHUN XPaHUMOTO KJacca, OyIb TO CYI[HOCTh WJIA BCTPAUBAEMBIN THIT
(nmoapobuee 06 aTOM Janee B paselie 5.2), Kax10e ero CBOMCTBO 110 YMOJYaHUIO CYMTa-
eTcs XpaHuMbIM. K cBoficTBaM XpaHUMOTO KJIacca 1Mo YMOJTYAHWIO TPUMEHSIOTCS CJie-
nytone ipasuia J PA:

O ecyi CBOWCTBO UMEET TIPOCTOM THUII, WK 9TO 0GEPTKA MPOCTOTO TUTIA, UJIA ITO
tun String, BigInteger, BigDecimal, java.util.Date, java.util.Calendar, java.
sql.Date, java.sql.Time, java.sql.Timestamp, byte[], Byte[], char[] wau Charac-
ter[], oHo aBTOMaTnyecku cranoBuTcs xpanumbiM. Hibernate sarpyskaer u co-
XpaHIeT 3HaYEHIe CBONCTBA B cTOJIOE coOoTBeTCTRYIOMETO Tnma SQL 1 ¢ nme-
HEM CBOWCTBA,;

O wuHaue, eciu KJacc OTMedeH aHHoTaiueii @Embeddable mian camo cBOICTBO OTO-
Opaxkaercss kKak @Embedded, Hibernate oroOpasutT cBOWCTBO KaK BCTPOEHHBIN
KOMITOHEHT KJIacca-Biazenbia. Mbl 00CyIMM BCTpanBaHMe KOMIIOHEHTOB -
Jiee B 3TOH TJIaBe Ha TMIPUMepe BCTpamBaeMbIxX KiraccoB Address u MonetaryAmount
B ipusioskenun CaveatEmptor;

O wuHaue, ecsiu CBOMCTBO nMeeT THUI java.io.Serializable, 3nauenue coxpanser-
¢Sl B cepuanmsoBaHHoil Gopme. HacTo 3TO He TO, YTO HYKHO, W JIyUIlle BCET/A
oToOpaskaTh Java-Kaacchl BMECTO XPaHEHUs Kyun 6aiiToB B Gase jaHHbIX. [Ipes-
CTaBbTe, KAKOBO OY/IET COTPOBOKAATH Ga3y MaHHBIX C ABOMUHON WHMOpMAIHEin
IO TIPOIIECTBUN HECKOJBKUX JIET;

O wuHaue B MoMeHT 3amycka Hibernate Bo30yauT uckioueHne, coobiast 0 Heus-
BECTHOM THTIE CBOMCTBA.

CoracHO TaKOMY TIOIXO/LY, UI3BECTHOMY Kak Konpueypayus uckmovenuem (configu-
ration by exception), He Tpebyercst OTMEUaTh CBOMCTBO aHHOTAIIMEH, YTOOBI CAETATH
€r0 XPaHMMBIM; HACTPAUBATh OTOOPAKEHIE TIPUIETCS JIUIIb B KpaiiHeM ciaydae. B JPA
MMEETCsT HECKOJIBKO aHHOTAIIMI JIJIsT YTIPABJICHUSI U HACTPOIKU 0TOOPaKEeHMIT CBOHCTB
OCHOBHDBIX TUIIOB.

5.1.1. NepeonpeneneHne HacTPoeK NO YyMOMYAHUIO
ANS CBOMCTB OCHOBHbIX TUMNOB

MHora He TpebyeTcs JeiaTh XpaHUMbBIMU BCe CBOMCTBA Kiacca cyiHoctu. Harpumep,
OTIPE/IETIEHHO MMEET CMBICJI ¢/leJIaTh XPAaHUMBIM cBOHCTBO Item#initialPrice, Ho cBoIi-
ctBo Item#totalPriceIncludingTax He MOKHO OBITD XpaHUMbIM, [IOTOMY 4YTO €ro 3Ha-
YEHUE BBIYUCIIACTCS U UCIIOJIb3YETCs TOJIbKO BO BPEMS BBIIIOJTHEHUS U, CJI€L0BATEIILHO,
HE JIOJIKHO COXPAHATLCA B 6a3e JJaHHbIX.



®,

OT10oBpaykeHrie NoAelt OCHOBHLIX TNos < 113

YT0o0Bl UCKJIOUYUTH CBOMCTBO, OTMETETE TIOJI€ WJIH €r0 METOJ| YTCHUS aHHOTAI[Hel
@java.persistence.Transient wiu ucmosb3yiite KaoueBoe caoBo transient. OObIUHO
KJTIOYEBOE CJIOBO transient MCKITOUaET MOJIS TOJTBKO P CEPUATTU3AINN B Java, HO OHO
TaKsKe pacro3Haercs peanusanusimu J PA.

Mpbl BepHEMCS K aHHOTMPOBAHUIO MOJIEN KJIACCOB WJITM METOJIOB UTEHUS Yepe3 MU-
HyTYy. A TOKa JaBaiiTe, Kak W paHee, TpearnonoxuM, uto Hibernate Gyzer obpamiars-
s K TIOJISIM KJlacca HaNpSMYIO W3-3a HATMUUs aHHOTAIY @1d Ha/ HEKOTOPBIM MOJIEM
ksacca. To ecThb Bce ocTasbHble aHHOTaIn otobpakenus: JPA u Hibernate takse pac-
TIOJIATAIOTCS HAJ TIOJISIMH KJ1acca.

EcJiit BbI He XOTUTE MTOJIATaThCst Ha 0TOOPaskeHNe CBOICTB 0 YMOTYAHUIO, IPUMEHH-
Te K KOHKPETHOMY CBOMCTBY aHHOTAINIO @Basic — Hampumep, K cBolicTBY InitialPrice
kJjacca Item:

@Basic(optional = false)
BigDecimal initialPrice;

CitejyeT NMpU3HATh, YTO OT TOW AHHOTAI[MU MAaJIO TIOJIb3bl. Y Hee TOJIbKO /iBa Ia-
paMeTpa: TOT, 4TO MoKasaH 3/iech, optional, oTMeuyaeT CBOMCTBO Kak HeoOsA3aTeIbHOE
Ha ypoBHe Java-oObekTa. ITo yMOIYaHUIO BCEe XpaHUMbBIE CBOICTBA He0OA3aTe/IbHbI
u MoryT uMmeth 3Hauenue null: y Toapa (Item) mMoskeT GbITh HEM3BECTHA HayasbHast
neHa (initialPrice). OTobpaenie cBoiicTBa initialPrice kak 00g3aTeIBHOTO UMEET
cmbict, ecau crosber; INITIALPRICE umeer orpanndenne NOT NULL B cxeme SQL. TIpu
cosnanuu SQL-cxembl Hibernate apromaTiyeckn go6asut orpanmdernue NOT NULL aist
KasKZ0r0o 0043aTeIbHOIO MOJIA.

Ecnu rterepn 1monpoboBath COXpaHUTh IK3eMILIsApP Item, 3a0bIB IPUCBOUTH 3HA-
yeHHe cBoiicTBy initialPrice, Hibernate Bo3OyauT HCK/IfOUYEHME €lne A0 TOro, Kak
nonbiTaercs BeimoaHuTh SQL-3anpoc B 6ase ganubix. Hibernate snaet, 4to mst BbI-
noJiHeHus oneparuii INSERT wiu UPDATE TpeGyercst sHaueHue. Eciii Bbl He OTMETHIIN
noJie Kak oOs3aTesibHOe U nonpobyere coxpanuth NULL, 6asa JaHHBIX OTKJIOHUT SQL-
uncTpykiuio u Hibernate BosOyauT cKIIOUeHe HapyIeH s orpaHnyenuii. Pasuuiia
B KOHEYHOM MTOIe HeCyllecTBeHHas, HO Jiydlie u3beraTh obpalieHus K 6ase JaHHbIX
¢ MHCTPYKIIMEH, KOoTopas 3aBeloMo He cpaboTtaet. [Ipyroii mapamerp aHHoTanuu @Ba-
sic — fetch — Mbl 06cy UM MO3:Ke, Korma OyaeM pasbupaTh CTPATErMK ONTUMU3AIIMK
B pazzaene 12.1.

Y1061 00BABUTH O BO3MOKHOCTH IIPUCBOUTD 3HadeHue null, 601bIMHCTBO HHAKEHe-
POB BMECTO aHHOTaI[MK @Basic ucrosbsyer 6oJiee YHUBEPCAIbHY0 aHHOTaIo @Column:

@Column(nullable = false)
BigDecimal initialPrice;

MbI moKasajau BaM TpU c11ocoba 0ObABIeHUS 00513aTeIbHOTO HANINYUS 3HAYEHS
B CBOICTBE: C UCIIOJIb30BAaHUEM aHHOTAIMU @Basic, anHoTaruu @Column 1 Ipu momoIu
apHoTary @NotNull us cnennduxanuu Bean Validation, npexcrasiennoil B pasie-
e 3.3.2. Bece onu Bausaior Ha peanusanuio J PA ogunakoso: Hibernate nenaer nposepky
Ha null npu coxpaxenun u reHepupyer orpanndenue NOT NULL B cxeme 6asbl JJaHHBIX.
MBI peKOMeH/LyeM HCII0JIb30BaTh anHOoTauio @NotNull us cnenudukaiun Bean Valida-
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tion, 4TOOBI MOKHO OBLIO BPYYHYIO MPOBEPSITH HK3EMILISAP Kiaacca Item u/mim aro0Obl
KoJl mHTepdelica Ha YPOBHE TIPE/ICTABIEHUS MOT aBTOMATHYECKHU OCYIIECTBIISTh BAaJIN-
JIAITNIO.

C nomo1pio anHorary @Column Takske MOKHO HEPEONPEAETUTD UMs cTo101a B 6ase
JTAHHDIX:

@Column(name = "START_PRICE", nullable = false)
BigDecimal initialPrice;

AnHoTarus @Column uMeeT ele HeCKOJIBKO MapaMeTpoB, OOJIBIIMHCTBO U3 KOTOPBIX
yIpaBJisieT TakuMu actiekramu ypoBug SQL, kak ums katanorau cxemsl. OHU pesiko uc-
TTOJIb3YIOTCS, 1 Mbl 6yI[€M JEMOHCTPUPOBATDh UX TOJIBKO IIPpN HeO6XOIII/IMOCTI/I.

AHHOTAITY CBOWCTB He BCerJa PacrosaraioTcsl Hafl TTOJISIME, U BaM, BO3MOKHO, He
xouetcs, yTo6bl Hibernate obpainaics K moJsiM HAIIPSMYIO.

5.1.2. HacTpoiika poctyna K CBOiCTBam

MexaHi3M XpaHeHHUsT 00palaeTcst K CBOCTBAM Kacca b0 HATIPSIMYIO, Yepes MOJIs,
760 KOCBEHHO, Yepe3 METO/IbI 10CTYyTIA. {1 aHHOTUPOBAHHOI CYIHOCTH UCTIOJIb3YET-
Cs1 JIOCTYII TI0 YMOJIYAHUIO, B 3aBUCUMOCTH OT MECTOTOJIOKEHUST 00s13aTeJIbHOI aHHO-
tanuu @Id. Hammpumep, ecim momectnth @Id Haz TTOJTEM, a He HAJl METO/IOM UTEHUs, BCe
OCTaJIbHbIE AHHOTAIIMK OTOOPAKEHUST B 9TON CYIIHOCTH JIOJKHBI IPUMEHSITHCS K TI0-
JaM. AHHOTAIlMM HUKOT/IA He Pa3MeNiaoTcs Ha/l MeTOaMU 3aITHCH.

Crparerus goctyna 1mo yMOJT4aHUIO MOKET ITPUMEHSTBCS He TOJIbKO K eIMHCTBEH-
HOMY KJiaccy cyitHoctu. JTIoOoi BCTPOEHHBIH KJIacc, OTMEYEHHBIN aHHOTaIel @Embed-
ded, nacnenyer mubo CTpATErwio AOCTYNA MO YMOTIAHWIO, OO OMpPENeTeHHYIO SIBHO
CTPATETUIO KOPHEBOTO KJacca-Biaziesbiia. Mbl paccMOTPUM BCTPOCHHBIE KOMITOHEHTBI
nasee B 910i1 riase. Kpome toro, Hibernate oGpaiaercs k j100bIM CBOMCTBAM € aHHO-
tanueii @MappedSuperclass, Ucmob3ys 60 CTPATEruio JOCTYIIA 10 YMOJTIAHUIO, OO0
OIIPEJIEIEHHY O SIBHO CTPATETHIO 0TOOPaskaeMoro Kiracca cyiiHoctu. Hacnenosanue Oy-
JIeT TEMOM IJ1aBbl 6.

Crenudukanus JPA onpezesnsger anHoTaIuio @Access /Jid epeorpe/ieieHns oBe-
JIEHUS 110 YMOJIYAHUIO IIPU IIOMOIIU TapameTpoB AccessType . FIELD u AccessType.PROP-
ERTY. Ecaiu moMectuTh anHoranuio @Access Ha ypoBHe Kjacca/cymuoctu, Hibernate
GyieT obpalarbcs KO BCEM CBOICTBAM Kjlacca B COOTBETCTBHUU ¢ BBIODAHHOMW cTpare-
rueil. [Tocsie 9TOr0 Bee aHHOTAIIMU OTOOPAXKEH ST, BKIIOYast @1d, I0JKHbBI TOMETIAaThCST
Ji00 HAJIO TIOJISIMU, JIHOO HAJl METOJIAMU UTEHUSI COOTBETCTBEHHO.

[l nepeonpeziesieHUs CTPATEruy JJOCTYIIA K OT/I€/IbHBIM CBOMCTBAM MOYKHO MCIIOJIb-
30BaTh aHHOTaIMIo @Access. /[aBaiiTe paccMOTPUM 3TO Ha ITpUMepe.

Jluctuur 5.1 < [lNepeonpeneneHuve cTpaTternu 4OCTyna ass CBOMCTBA name
daiin: /model/src/main/java/org/jpwh/model/advanced/Item.java
@Entity

public class Item {

@Id <— O AnHoTaumsa @Id HaXoAMTCS Haf nonem
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@GeneratedValue(generator = Constants.ID_GENERATOR)
protected Long id;

@Access(AccessType.PROPERTY) <— @ [epekioyaeT cnocob 40CTyNa K CBOMCTBY BO BPEMS BbINOJIHEHMS
@Column(name = "ITEM_NAME")  <€— AHHOTAUMW [OMXHbI HAXOAUTHCS 30ECh!
protected String name;

public String getName() { <— © Bbi3bIBAETCS NPU 3arpy3ke/COXPaHEHN
return name;
}
public void setName(String name) {
this.name =
Iname.startsWith("AUCTION: ") ? "AUCTION: " + name : name;
}

}

© /lsist cymHocTu Item 1o yMOJIMaHUIO UCIOJIB3YETCs IPSIMOI IOCTYT K 1oJistM. AHHOTanms @1d
pacmosiokeHa Haz osieM. (Upesartas onmeyatkamu ctpoka ID_GENERATOR cTasia KOHCTAHTOT. )

@ [lapamerp @Access(AccessType.PROPERTY) Haji 110JieM name BKJIIOYAET PEKUM JIOCTYIIA K 9TOMY
KOHKPETHOMY CBOWCTBY Uepe3 METO/Ibl YTEHUSI/3alHCH.

© Bo Bpems sarpysku u coxpanerus oobexToB Hibernate Gyzer Bbi3biBaTh MeTo/bl getName()
u setName().

Oobparute BHIMaHIE, YTO PACTIOTIOKEHNE APYTHX AHHOTAINIT OTOOPAsKEHHSI, TAKIX
Kak @Column, He M3MEHMJIOCh — UBMEHMJICS JIMIIb CHOCO0 AOCTYIA K DK3EMILISIPaM BO
BPEMs BbIIIOJHEHUS.

Mo:kHO TTOCMOTPEeTh Ha 3TO C JIPYTOM CTOPOHBI: €CJH JJIsi CYHNIHOCTH TI0 yMOJI4a-
HUto (MJIW SIBHO) 3a/IaH JIOCTYT K CBOMCTBAM 4Yepe3 METObl UTeHUsI/3aMCH, aHHOTa-
st @Access(AccessType.FIELD) najx Metonom utenus 3actasut Hibernate o6paiarn-
¢ K IOJII0 Hanpsimyto. Best octabHas uHMOpManust 06 0TOOpaKeHUH TT0-IIPEKHEMY
JIOJIPKHA pacliojiaraTbCsl Hajl METO/IOM YTEHUs, a He Ha/l I10JIEM.

1
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Hibernate BkitouaeT peiko UCIoab3yeMoe paciMpPeHue: THIT I0CTYIIA K CBOHCTBY MO/
Ha3BaHUEM noop («No operationss ). 3BYYUT CTPAHHO, HO 9TO MO3BOJISIET CCHLIATHCS HA
BUPTYyaJbHbIE CBOWCTBA B 3alpocax. ITO MOKET HPUTOAMTHCS, Korjaa B 6ase JaHHbBIX
ecThb cToJbell, KOTOPBIH X0Tesoch Gbl HCIOJIb30BaTh TOJIBKO B 3ampocax JPA. Hanpu-
Mep, TIPEANON0KIM, uTo B Tabuuiie ITEM ecth croberr VALIDATED u Bamre Hibernate-
MIPUJIOKEHIE He JOJUKHO 06paIiaThest K 9TOMY CTOJOILY TOCPEACTBOM IPEAMETHON
MOJIEJIH. DTO MOKET OBITh CTOJIOEI] U3 YHACIE0BAHHOI CXEMbI HJIN YIIPABJISIeMbIil Py -
UM MTPUJIOKEHIEM UJI TPUTTEpoM B Gase JaHHbIX. BaM Tpebyercs, uTo6bl oGpalieHme
K 9TOMY CTOJIOIY OBLIIO BO3MOKHO TOJIbKO B JPA-3anpocax, Takux kak select i from Item
i where i.validated = true uim select i.id, i.validated from Itemi. B Java-kmacce Item
M0I00HOE TOJIe OTCYTCTBYET, KaK CJACACTBUE JJISI aHHOTAIIMN HET MOAXOISIIEro MecTa.
EnuHcTBeHHAS BO3MOKHOCTD OTOOPaKEHIS TAKOTO BUPTYAJIBHOTO HOJIS — € HOMOIIBIO
opurMHaibHOro (aiina MeTajanubixX hbm.xml:
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<hibernate-mapping>
<class name="Item">
<id name="id"»

</id>
<property name="validated"
column="VALIDATED"
access="noop"/>
</class>
</hibernate-mapping>

Iro orobpaskenue coodiaer Hibernate, uto B 3ampocax Bbl XoTes1 OB TOJIyYaTh
JOCTYI K BUPTyaJbHOMY MoJi0 Item#tvalidated, oro6pasxkaemomy B ctosber VALIDAT -
ED, HO 4TOOBI BO BpeMsl BBITIOJTHEHUsI ONEPAINN ¢ 9K3EMILIAPOM Item He BBITOJIHS-
JIOCh HUKAKUX OIepalliil YTeHUH /3alic 9TOTo 3HaueHus. B kiacce aToT aTpubyT
otcyrtcTByeT. [loMmHUTE, UTO TAaKOI (halsI TOTKEH TIETUKOM M TIOJTHOCTBIO OTIPE/IEISITh
Bce TTapaMeTpbl 0ToOpakeHust — JtoOble aHHOTAIIMK B Kjacce Item OyayT UTHOPUPO-
BaThCs!

Ecov vy oiHa W3 BCTPOEHHBIX CTPATETHIA IOCTYTIA HE TTOJIXO/IUT, MOKHO OTIPEIETUTD
cOOCTBEHHY0, MOANGDUITUPOBAHHYIO CTPATErHIO J0CTYIIA K CBOMCTBAM, Pealnusys WH-
Tepdetic org.hibernate.property.PropertyAccessor. BrimounTe HacTpamBaeMblil /10-
CTYII ¢ TIOMOIIbIO KBaM(HUIIMPOBAaHHOrO MMeHN B aHHoTauy Hibernate: @org.hiber-
nate.annotations.AttributeAccessor("my.custom.Accessor"). OOGpaTure BHMMaHUE,
uyTo aHHOTaIMs AttributeAccessor mossuiach B Hibernate 4.3 kak samena ycrapes-
nreii org.hibernate.annotations.AccessType, KOTOPYIO ObLIO JIETKO TIeperyTath ¢ JPA-
TepevyncIeHneM javax.persistence.AccessType.

Hexkoropble cBoiicTBa He 0TOOPAKAIOTCS B CTOJIOIBI. B 4acTHOCTH, BBIYMCIISIEMbIM
CBOHCTBAM IIPUCBANBAIOTCS 3HAUEHNS, TIosTydaeMblie 3 SQ L-BeipakeHUT.

I EEEEEEEE———
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5.1.3. PaboTa ¢ BbluMCASE€MbIMU MOASMU

3HaueHne BHIYKCIIIEMOrO CBOICTBA — 3TO pe3yasrar SQL-BIpaxkeHus, 00bABIEHHOTO
IIpY TIOMOIIM aHHoTaiy @org.hibernate.annotations.Formula; cm. jmetunr 5.2.

JIuctuHr 5.2 < [1Ba Bbl4MCNAEMbIX MO, AOCTYMHbIX TOJILKO A1 YTEHMUSA

@org.hibernate.annotations.Formula(
"substr(DESCRIPTION, 1, 12) || “...°"

)

protected String shortDescription;

@org.hibernate.annotations.Formula(
"(select avg(b.AMOUNT) from BID b where b.ITEM_ID = ID)"
)

protected BigDecimal averageBidAmount;
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[Tpusenennbie SQL-hopMyJIbl BBIMUCASIOTCS KaKIbIH pas Py 3arpy3Ke CYNTHOCTH
Item 13 6asbl JAHHBIX M HU B KAKOE IPYTOE BPEMSI, TIOITOMY PE3YJIBTaT MOKET OKa3aThCsT
yCTapeBUIUM, €CJIM APYTHe T10JI UBMEHATC. ITU 110JI1 HUKOr/[a He y4acTBYIOT B SQL-
onepaiuax INSERT uium UPDATE, Tosibko B SELECT. BoruucieHue NpoucxXonuT B 6a3e maH-
ueix; Hibernate nobasnser SQL-hopmyay B nipeaoxenne SELECT mpu 3arpyske sK-
3eMILLApa.

DopMyJIBI MOTYT CCHLTATHCST Ha CTOJIOTBI TabIUIbl GA3bI TAHHBIX, BBI3BIBATH (DYHK-
m SQL n naxe cogepskath oazamnpockt SQL. B mpeapiiyiiem nmpuMepe BbI3bIBACTCS
dynkimsa SUBSTR(), a TakKe MCIOJIb3yeTcs onepaTop KoHkarenanuu | |. Boipaxkenue
SQL nepemaercst B 6a3y MaHHBIX KaK €CTh; HE TIPOSABUB J0JLKHOM OCTOPOXKHOCTH, MOJI0-
SKUBIITUCH HA OTIEPATOPBI WJIN KJIIOYEBBIE CI0OBA KOHKPETHON Peaynu3aiiuy, Bbl CBSIKETE
0TOOpasKEeHNE METalaHHbIX ¢ KOHKPETHO 6a301i janHbix. O6paTnTe BHUMaHUE, YTO He-
KBaJIM(UIIMPOBAHHBIEC HMEHA CCHIJTAIOTCST Ha TAOJUITY KJIacca, KOTOPOMY MPUHAIEKUAT
BBIUKCJISIEMOE TIOJIE.

Basa pannbix Bbrurciser SQL-soipaxkenus B ¢hopmyiiax, Toibko Korga Hibernate
U3BJIEKACT IK3EMILISAP CylIIHOCTH M3 6asbl anubix. Hibernate takske momuepskusaer
PasHOBUAHOCTH (GOPMYJI, HA3BIBAEMYIO npeodpasosamensmu cmorbuos (column trans-
formers), KOTOpbIE TO3BOJISIOT UCIIOJIb30BaTh POU3BOJIbHOE SQL-BhIpaskeHue st
YTEHUS U 3aTTUCH 3HAUEHUS CBOMCTBA.

_____________________________________________________________________________________________________________________________|
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5.1.4. MNpeob6pa3oBaHMe 3Ha4YeHUI CTONOLIOB

[IpenmonoxuMm, 9TO B 6aze JaHHBIX ecTh crosberr ¢ umeHeM IMPERIALWEIGHT, B koTo-
pom xpanuTcs Bec ToBapa (Item) B dyHTax. B mprioxkennn, ojjHako, MMeEETCsT CBOWCTBO
Ttem#metricWeight, orpaxaloiiee Bec B KMIOrpaMMax, II09TOMY IIPUXOAUTCS Ipeodpa-
30BBIBaTh 3HAYCHME CTOJIOMA Ga3bl JAHHBIX TPV YTEHUHU & TIPY 3ATUCH CTPOKHU B TabJu-
1ty ITEM. DTy omepariio MOKHO PeaiM30BaTh ¢ TOMOIIbIo paciupenust Hibernate — an-
HoTaiuu @org.hibernate.annotations.ColumnTransformer.

Jinctunr 5.3 < lNMpeobpasoBaHune 3Ha4YeHu cTondua ¢ NnomoLbio SQL-BbIpaxXeHnin

@Column(name = "IMPERIALWEIGHT")
@org.hibernate.annotations.ColumnTransformer(
read = "IMPERIALWEIGHT / 2.20462",
write = "? * 2.20462"

)
protected double metricWeight;

IIpu yrenuu sanucu u3 tabauner ITEM Hibernate ucnosbsyer Boipaskenne IMPERI-
ALWEIGHT / 2.20462, ciieoBaTe/IbHO, BBIYUCJIEHIIE 6y/:[eT BBIIIOJIHEHO B 0Oase JaHHBIX,
u B urore Hibernate BepHeT ypOBHIO TPUIIOKEHNST 3HAUCHNUE B METPHUYECKON CHCTe-
Me. Tlepen samichio B crosiber; Hibernate mojcraBut MeTprueckoe 3HaUeHHE Ha MECTO
eMHCTBEHHOIo 00s13aTeIbHOrO IapaMerpa (3Haka Bopoca), 1 Beipaxkenue SQL BbI-
YUCJIUT IeHCTBUTEbHOE 3HAYEHHE /IJ1 BCTABKU M1 U3MEHEHUSI.




ng <« OrobpaxkeHne TMNOB-3Ha4eHIA

Hibernate taxske mpuMeHsieT mpeobpa3oBaTeTn CTOIOIOB B OTPAHUYEHHSIX 3ATTPOCOB.
K mpumepy, creayrommuit 3armpoc n3BIeKaeT Bee 0OBEKTDI ¢ BECOM B /IBa KIJIOTPAMMA:

List<Item> result =
em.createQuery("select i from Item i where i.metrichWeight = :w")
.setParameter("w", 2.0)
.getResultList();

B neiicteurenbroct SQL, kotopsiit Hibernate nmpumenuT aiist atoro sampoca, 6yaer
COJIepsKaTh cienyolee orpannyenne B rpeanokenn WHERE:

/] ...
where
i.IMPERIALWEIGHT / 2.20462=?

O6paruTe BHUMaHUe, YTO JAJIsl 9TOrO OrpaHuYeHrs 6asa JaHHBIX, CKOPeEe BCEro, He
CMOJKET UCIIOJIb30BaTh UHAEKC, B Pe3yJbraTe IPOU30IiIeT II0JIHOe CKaHuPOBaHue Tab-
JIUIIBI, TIOTOMY 4TO JJIS IPOBEPKH OrpaHYEHUs BEC J0JIKeH OBbITh PACCUNTAH B KANCOOU
sanucu tabuibl ITEM.

Ectb apyroii, 0coObIil THIT T10JIsT, KOTOPBI TOJIATAETCsI Ha 3HAUEHMsI, C(DOPMUPOBAH-
Hble 6a30ii JaHHbBIX.

I EEEEEEEEE————
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5.1.5. 3HayeHns CBOMCTB, reHepuMpyemMblie No YMOJIHAHUIO

MHor/1a 3HaueHNsI CBOUCTB reHepupyeT 6asa JaHHbBIX — KaK IIPABUJIO, [TPU BCTABKE CTPO-
ku. [IpuMepamu Takux 3HayeHUH ABJAIOTCS OTMETKY BPEMEHM CO3/IaHus, 1leHa ToBapa
0 YMOJTYAHUIO, & TAKIKE TPUTTEP, CPABATBIBAIOIIUIT TIPU KAXK[OM M3MEHEHUU.

O06b1uto npusoxenus: Hiberante HoJKHBI OGHOBJISATD 9K3EMILISIPBI, COAEpIKAIIIe
JII0ObIE CBOICTBA, KOTOPBIM 0Oa3a IAHHBIX TPUCBANBAET 3HAUEHUS [TOCIE cOXpaHeHust. To
€CTh 4TOObI IPOYUTATH 3HAUEHHE TTOC/Ie BCTABKU WM M3MEHEHUS 3aIiCH, HEOOXOIUMO
MTOBTOPHO 06paTUThCS K Gase gaHHbIX. HO ecii OTMETHTD CBOMCTBA KaK TeHePUPYeMbIe
6a30ii JaHHBIX, IPUJIOKEHIE TIepeJoKUT aTy padory Ha Hibernate. TTo cyTu, Kaxmblii
pas, korga Hibernate sommonnser SQL-soipaskenne INSERT wiu UPDATE /it CYIHOCTH
C TeHEepUPYEMbIMU CBOMCTBAMU, OH TOTYAC JKe TI0cJjie 3TOro BhinoJHsgeT SELECT g 1o-
JIy9eHUS UX 3HAYCHUH.

Tenepupyembie cBo¥icTBa oTMedaroTcsl aHHOTarmell @org.hibernate.annotations.
Generated.

JIuctuHr 5.4 < leHeprpoBaHMe 3HAYEHUIN CBOCTB Ha YPOBHE 6a3bl AaHHbIX

@Temporal(TemporalType.TIMESTAMP)
@Column(insertable = false, updatable = false)
@org.hibernate.annotations.Generated(

org.hibernate.annotations.GenerationTime.ALWAYS
)

protected Date lastModified;
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@Column(insertable = false)

@org.hibernate.annotations.ColumnDefault("1.00")

@org.hibernate.annotations.Generated(
org.hibernate.annotations.GenerationTime.INSERT

)

protected BigDecimal initialPrice;

Amnoranus GenerationTime mMeeT Bcero aBa mapamerpa: ALWAYS i INSERT.

ITpu BeIGOPE TTapamerpa ALWAYS Hibernate Gyer 0GHOBJISATD 9K3EMILISIP CYIHOCTH
rocie Kaxaon SQL-omepanmm UPDATE mom INSERT. B mpumepe mpezrmosiaraercs, 4To
Tpurrep 6asbl JaHHBIX TOAAEPKUBAET CBOICTBO lastModified B akTyalbHOM COCTOSTHUL.
CBoOCTBO TakKe MOKHO OBITH OTMEYEHO KaK TOCTYTTHOE TOTBKO /TSI YTEHUS TIPH TI0-
Mol napamerpos updatable u insertable annoranuu @Column. Ecsin o6ommM miprcBoe-
Ho 3HaueHue false, cToGel, COOTBETCTBYIONIIE 9TOMY CBOWCTBY, HUKOT/IA He MOSIBUTCS
B BhIpakeHsX INSERT 1 UPDATE: reHepHpOBaTh 3HaueHue Oyaer 6asa JaHHBIX.

ITpu BIOOpe GenerationTime.INSERT usMeHeHMeE IPOUBBOANUTCS TOJIBKO Mocye SQL-
oneparinu INSERT, uToGbl H3BJIeYb U3 Gas3bl JaHHBIX 3HaUeHHUE 1Mo yMoJuannio. Hibernate
TakKe 0TOGPA3UT 3TO TOJIE KaK HEMOCTYITHOE Ui oTlepanuu BeTasku. Annoranns Hi-
bernate @ColumnDefault ycramaBamBaeT 3HadeHme CTOJIOMA O yMomdanuio, koraa Hi-
bernate sxcrioptupyet wiu popmupyer DDL cxembr SQL.

OTMETKH BpEMEHM, KaK MPaBUJIO, TEHEPUPYIOTCS aBTOMATHYECKH 0a30il JTaHHBIX
WM, Kak B TMPEIBIAYINEM TIPUMepe, puiioskennem. /laBaiite OOIMKE TTO3HAKOMIMCST
c aHHOTaIuel @Temporal, MpeCTaBIEHHON B TUCTHHTE 5.4.

5.1.6. CeoncrtBa pns npeacraBieHUs BPeMeHU

CnoiictBo lastModified B mocnennem npumepe nmeeT Tun java.util.Date, u ero 3naue-
HIIe TEHEPUPYETCs TPUTTEPOM B Oase JaHHBIX 1IpK BbinosHennr SQL-omeparmn INSERT.
Cuermnduranua JPA tpeGyer, uToObl CBOICTBA, NPEACTABJISAIONINE BPEMsI, OTMEYaJINCh
anHoTarnueit @Temporal st 6oJiee TOUHOTO onpezeeHrst SQL-TUTIOB JAHHBIX CTOJIOIIOB,
B KOTOPbIE TIPOUCXOUT OTOOpaskenue. B Java juist mpecTaBieHust BpEMEHN UCTIOIb3Y-
foTcs TUIbl java.util.Date, java.util.Calendar, java.sql.Date, java.sql.Time u java.
sql.Timestamp. Hibernate Takse nogaepskuBaeT KJIacchl U3 akeTa java. time, 1oCTyIIHO-
ro B JDK 8. (Ha camowm siesie anHoTannu He Hy>KHbI, €CJIU K CBOMCTBY TIPUMEHSIETCST UJIN
MOXKET ITPUMEHSATLCS KoHeepmep. Bbl BeTpeTuTech ¢ KOHBEPTEPaMU MO33Ke B 9TOH T1aBe.)

B sucrunre 5.5 nmokasaH coBMecTUMBIN ¢ JPA mpumep — TUIIMYHOE CBOMCTBO C OT-
METKOI BPEMEHU — «3TOT 0GBEKT ObLI CO3/IaH TOT/IA-TO», — KOTOPOE COXPAHSAETCS €1~
HOSK/IBI 1 GOJTBIIE He OGHOBJISIETCST HUKOT/IA.

JluctnHr 5.5 < CBOICTBO 4519 NpeacTaBneHnst BDEMEHU, KOTOPOE HY>XXHO OTMETUTb
aHHoTauuen @Temporal

@Temporal(TemporalType.TIMESTAMP) <
@Column(updatable = false)
@org.hibernate.annotations.CreationTimestamp
protected Date createdOn;

Cneundukauus JPA TpebyeT ncnonb3oBath
aHHoTaumio @Temporal. be3 Hee Hibernate 6ynet
1CN0/b30BaTh TUM No yMonyanuto TIMESTAMP
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// Java 8 API
// protected Instant reviewedOn;

HoctyrnubiMu Bapuantamu TemporalType sBistiorcst DATE, TIME u TIMESTAMP, yka3bl-
BATOIHNE, KAKYIO YaCTh 3HAYEHNUST BDEMEHH CJIEYeT COXPAHATH B Ha3e TaHHBIX.

I EEEEEEEE———
OcoBEHHOCTM HIBERNATE

ITo ymosuanuio Hibernate soibupaer TemporalType. TIMESTAMP, eciiii aHHOTaIs @Tem-
poral orcyrcrByer. Kpome toro, mbl ormeru cBoiictBo Hibernate-annorareii @Crea-
tionTimestamp. Ona HamomuHaeT aHHOTaMio0 @Generated M3 MpembIyIero pasena,
BoiHy ka1t Hibernate aBroMaTtnuecku reHepupoBarh 3HaYeHue moJjist. B aToM ciydae
Hibernate mpucBouT cBO¥ICTBY 3HAUEHNE TEKYIIETO BPEMEHH TIEPE/l BCTABKON 9K3eM-
UIsipa CyIHOCTHU B 6a3y aHHbIX. Ellle 0/[Ha TT0X0Kast BCTPOeHHas aHHOTaIus — @Update-
Timestamp. Kpome Toro, uMeeTcst BO3MOKHOCTD CO3/[aBaTh M HACTPAUBATh COOCTBEHHBIE
reHepaTopbl 3HAUCHWI, paboTarolire B IPUIOKEHNN Wi 6ase TaHHbIX. O3HAKOMBTECh
c anHotanusmu org.hibernate.annotations.GeneratorType u ValueGenerationType.

JIpyrum 0cOOBIM THITOM CBOFICTB SBJISIIOTCST TIEPEUMCTEHISL.

5.1.7. OToGpaxeHne nepevncneHni

Tun nepeuucaenus — 3To N3BECTHAS B I3bIKe Java MANOMa MTPeCTaBICHNS Kacca ¢ 110-
CTOSTHHBIM (HEeOOJIBIINM ) KOJIMIECTBOM HEM3MEHSIEMbBIX 9K3eMILISIPOB. B mpriokeHuw
CaveatEmptor, Harrpumep, MOKHO 6BLIT0 OBl HCIIOTB30BATH CIIEAYIONIEE TIEPEUNCTICHIE:

public enum AuctionType {
HIGHEST_BID,
LOWEST_BID,
FIXED_PRICE

Ternepn kaxxgomy ToBapy (Item) MOXHO TPUCBOUTD CBOM TUTI auctionType:

@NotNull
@Enumerated(EnumType.STRING) <€— Mo ymonyaxuio — ORDINAL
protected AuctionType auctionType = AuctionType.HIGHEST BID;

B orcyrcrBue annoranyu @Enumerated Hibernate Oyzer coxpaHsATH IIOPSIAKOBBINA
(ORDINAL) HOMep 3HaueHust. TakuM 06pasoM, OH coxpaHuT 1 jist HIGHEST BID, 2 st
LOWEST_BID u 3 myist FIXED_PRICE. OTO ZI0BOJILHO OIIACHOE TIOBE/IEHUE 110 YMOJTUYAHUIO —
€CJIM BBl BHeceTe U3MeHeHUs B Iiepedncyenne AuctionType, cyliecTByonue 3HaYeHNsT
Goutbilie He OyayT oToOpaskaThes Ha Te ke nosuiiui. CrieI0BaTebHO, JIydlie BhIOPaTh
BapuanT EnumType.STRING — Hibernate coxpauut cTpoKoBoe IpejcTaBieHe 3HaYeHust
TepevnCcIeH s

Ha atom MbI 3aBepinmM 0630p CBOHCTB OCHOBHBIX THIIOB U BAPUAHTOB X 0TOOpasKe-
Hus. K JTaHHOMY MOMEHTY MBI PACCMOTPEJTU TUITBI CBOUCTB, TIpegiocTassemble JDK, ta-
Kue Kak String, Date u BigDecimal. B Barieii Mojiesi mpeaMeTHON 001acT MOTYT OBITH
CBOM KJIACCHI THIIOB-3HaueHN, nzobpasxkaembie Ha UM L-marpamme Kak KOMIO3UIIHH.
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5.2. OTo6paxeHue BCTpaMBaeMbiX KOMMOHEHTOB

Jlo cux mop Bce otoOpaskaeMble KIAcChl IPEIMETHO Mojies ObLIN KJIaccaMy CyIIHO-
cTell — Kaxablil o6sazan coOCTBEHHOM UAEHTUYHOCTDIO U JKU3HEHHBIM LUKJIOM. TeMm
He MeHee Mexay Kjiaaccamu User u Address ycranoBjieH 0coObIi BUJL acCOLMALIMY, KAK
MOKa3aHo Ha puc. 5.1.

User home P Address
username : String street : String
firstname : String billing p zipcode : String
lastname : String  [® city : String

(3

Puc. 5.1 <% Komno3auumsa knaccoB User 1 Address

B TepMuHax 00BEKTHOIO MOAEJUPOBAHIM 9Ta ACCOLMALM ABJISETCS PA3HOBUIHO-
CTBIO azpezauuu — OTHOIIEHUEM Yacmb yesi0z0. Arperaius — 3To kecTkas (hopma acco-
nmaImm, obaaIoast J0MOJHNTENTBHON CeMaHTUKOM, Kacarolieicsl KI3HEHHOTO IINKJIa
00beKTOB. B manHOM ciydae uMeer MecTo enle 6oJee jkectkas popMa — KOMIO3UUUSL,
KOT/Ia JKM3HEHHBIN IMKJ YacTH IMOJHOCTHIO 3aBUCUT OT JKU3HEHHOTO IMKJA I[EJIOTO.
OO6bIuHO KJ1acce, npeAcTaBisionuii yactb komnosuiuu B UML, Takoii kax Address, cra-
HOBHUTCS OTEHIMAIbHBIM THIIOM-3HaY€HIEM B OOBEKTHO-PEJIALIOHHOM OTOOPAKEHIH.

5.2.1. Cxema 0a3bl AaHHbIX

ITpu TakOM KOMIIO3UITMOHHOM OTHOIIEHUHM MbI 0TOOpasuM kiaacc Address kak Tuii-
3HauYeHUe, C TOU JKe CeMaHTUKOI, UTO 1 y KiaccoB String wam BigDecimlal, a kmacc User
0TOOpasnM Kak cymHocTh. CHavama mocMOTPUM Ha TieieByio SQL-cxemy, n3obpaken-
HYIO Ha puc. 5.2.

<< Table >>
USERS

ID <<PK>>
USERNAME
FIRSTNAME
LASTNAME
STREET
ZIPCODE
CITY CTton6ubl
BILLING_STREET KOMIMOHEeHTa
BILLING_ZIPCODE
BILLING_CITY

Puc. 5.2 < Ctonbubl KOMMNOHEHTOB
BCTPOEHbI B TabMLYy CYLLHOCTMU

31ech MMeeTcsl JUINb ofHa Tabsuia, USERS, md 0T06pa>KeHI/I§I cyurHocTu User.
B sr0il Tabauie XpaHATcs Bee JaHHbIe KOMIIOHEHTOB, U Kak/1asl 3alliCh [IPe/ICTaBIs-
eT KOHKpeTHOro rosb3oBaress (User), a Takske ero pomanrauii aapec (homeAddress)
u aapec oriathl (billingAddress). Ecim gpyras cyuHocTb OyAeT CChLIaThCsl Ha aipec
(Address) — nampumep, Shipment#deliveryAddress, B Tabiuie ornpaBku (SHIPMENT)
TaKKe MOSABATCS CTOJMOIBI 1JIst XpaHeHus agpeca (Address).
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Takas cxema oTpakaeT ceMaHTUKY THTIA-3HAYEeHNsT: KOHKPETHBIN azipec (Address) He Mo-
JKET OBITH Pa3/IeJISIEMbIM, TOTOMY UTO Y HETO OTCYTCTBYET UACHTUYHOCTD. Ero mepBUYHbIM
KJTFOUOM SIBJISIETCSI OTOOPKEHHBIH B 6ase JaHHBIX WACHTU(MHUKATOP CYIITHOCTH-BJIAJICbIIA.
BerpoeHHbIi KOMIIOHEHT 00J1a1aeT 3aBUCUMbIM KU3HEHHBIM IIKJIOM: IIPU COXPAHEHNUH 9K-
3eMIIJISIpa CYNTHOCTH-BJIAIC/IBITA COXPAHSETCS IK3EMIISIP KOMIIOHEHTA. JK3EMILISP KOM-
MOHEHTA YIAJISIETCS TIPH YIAICHUH 9K3eMILISIPa CYIHOCTH-Baesbiia. Hibernate He Hyx-
HO JIasKe BBITIOTHATD crielnaibHbIi SQL-Ko/ — Bee TaHHbIe HAXOSTCS B OTHON 3aITHCH.

Hibernate moamep:kuBaer XOpoIlo [AeTaJu3UPOBAHHbIE MOJENU IPEAMETHHIX 00-
JlacTel, KOrjia KOJIMYECTBO KJIACCOB TIPEBBINIACT KOJMUECTBO CYIIECTBYIONIX TAOJIUIL,
JlaBaiiTe co3MaM KJIacChl U OTOOPAsKEHUST LIS TAKOTO BapUAHTA.

5.2.2. BctpamBaemblie Knacchbl

B Java oTcyTcTBYyeT MOHSATHE KOMITO3UITUH — KJIACC VJIM CBOHCTBO HE MOKET GBITh OTMe-
YeHO KaK KOMITOHEHT WJIM FIMETh COOTBETCTBYIOIMINI JKU3HEHHBIH MK EquHCTBEHHOE
OTJIYHNE OT CYIIHOCTH — 3TO WACHTH(MUKATOP B 6a3e TAHHBIX: ¥ KJIacca KOMITOHEHTA HET
cOOCTBEHHON UAEHTUYHOCTH, 1, CJIEIOBATETHLHO, EMY He TPeGYeTCst TToJie MAeHTH(hUKATOPA
uim ero orobpaxenue. 1o o6bikHOBeHHbI POJO, Kak MOKHO HOHSITh U3 JIMCTUHTA 5.6.

JiuctnHr 5.6 < Knacc Address — BCTpanBaeMbIi KOMMOHEHT
daiin: /model/src/main/java/org/jpwh/model/simple/Address.java

@Embeddable <— @ @Embeddable BmecTo aHHOTaLMM @Entity
public class Address {

@NotNull <— WrHopupyetcs npu reHepauum DDL
@Column(nullable = false) <— Wcnonb3yercs npu renepauymn DDL
protected String street;

@NotNull
@Column(nullable = false, length = 5) <€— Mepeonpenensier VARCHAR(255)
protected String zipcode;

@NotNull
@Column(nullable = false)
protected String city;

protected Address() { <€— @ KoncTpykTop Ges apryMeHToB

}

public Address(String street, String zipcode, String city) { <— © BcnomorarenbHbiii
this.street = street; KOHCTPYKTOP
this.zipcode = zipcode;
this.city = city;

}

public String getStreet() {
return street;

}
public void setStreet(String street) {
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this.street = street;

}

public String getZipcode() {
return zipcode;

}

public void setZipcode(String zipcode) {
this.zipcode = zipcode;

}

public String getCity() {
return city;

}

public void setCity(String city) {
this.city = city;
}
}

© Bwmecro @Entity sToT komnonent POJO ormeuen annotaiueii @Embeddable. Mnentndukarop
OTCYTCTBYET.

@® Hibernate BbI3bIBAaET 3TOT KOHCTPYKTOP G€3 apryMEHTOB [IJIst CO3JaHUsT 9K3EMILIspa U 3aTeM
HATPSMYIO YCTAHABJINBAECT 3HAUEHUS TIOJIEN.

© Jliis1 yobcTBa MOJKHO CO3/aTh IOTOJIHUTETbHbIE (OOIIEI0CTYTIHbIE) KOHCTPYKTOPBI.

Bce cBolicTBa BeTpanBaeMoro KJjacca 110 yMOJIYAHUIO COXPAHSIOTCS TOUHO TaK XKe,
Kak CBOICTBa XpaHuMoii cyrHoctu. OtobpaxkeHue CBOMCTB MOKHO HACTPAUBATH C 110~
MOIIBIO TeX ke aHHoTaruii: @Column uau @Basic. CpoiictBa Kiacca Address orobpaska-
10TCs1 B cToA0IBI STREET, ZIPCODE u CITY ¢ orpannyderyem NOT NULL.

Mpo6nema: Hibernate Validator He reHepupyeT orpaHnuyedus NOT NULL

Ha momeHT HanucaHus kHurn B Hibernate Validator umeeTcsa HepelueHHasa npobnema:
Hibernate He oTobpaxaeT aHHOTaumio orpaHuydeHns @NotNull, pacnonoOXeHHylo Hap,
CBOMCTBaMU BCTpamMBaeMblX KOMMOHEHTOB, B OorpaHuvdeHne NOT NULL, korga co3gaer
cxemy 6a3bl AaHHbIX. AHHOTaums @NotNull Hag cBOMCTBAMY KOMMOHEHTOB MCMONb3YET-
csl N1Wb ons Banavaauum ¢ nomollpto Bean Validation Bo Bpemsi BbinonHeHUs. YTo0bI
CreHepupoBaThb OrpaHMYEHNE B CXEME, HY>XKHO 0TOBPAa3nTb CBOMNCTBO, UCMOJb3Ys aHHO-
Taumto @Column(nullable = false). B 6a3e maHHbIx Hibernate aTy npobnemy MOXHO OT-
cnexmsaTb Mo HoMmepy HVAL-3.

Huske nmpuBoauTest MOJTHOE 0ToOpaskeHue. B orpesesieHny cymHocT User HeT HU-
4ero HeoObIUHOTO:

daiin: /model/src/main/java/org/jpwh/model/simple/User.java

@Entity
@Table(name = "USERS")
public class User implements Serializable {
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@Id
@GeneratedValue(generator = Constants.ID_GENERATOR)
protected Long id;

public Long getId() {
return id;

}

protected Address homeAddress; <

Anpec (Address) aBnsieTcs BCTpauBaeMbiM

public Address getHomeAddress() { (@Embeddable) — aHHoTaums He TpebyeTcs

return homeAddress;

}

public void setHomeAddress(Address homeAddress) {
this.homeAddress = homeAddress;

}
/] ...

O6napysxus anHoTtaiuio @Embeddable nepen knaccom Address, Hibernate oto6pasur
cTosto1el STREET, ZIPCODE u CITY B Ta6JII/IIIy CyIIHOCTH-BJateabita USERS. O6cy>1<11a51
BU/IBI JIOCTYTIA K CBOMCTBAM, MBI OTMETIJIN, YTO BCTPABaeMble KOMITOHEHThI HACJIEYIOT
CTPATETHIO IOCTYIIA OT CYIIHOCTU-BJIajiesbiia. ITo 3HaunT, uto Hibernate Gyner obpa-
MaThCS K TOJIIM Kiracca Address, CIIosb3yst Ty JKe CTPATeruio, YTo U JIJIs TI0JIel Kiacca
User. DTo HacsleloBaHIe TaKKe BJIUAET Ha MECTOIOJIOKEHNe aHHOTAIIUI 0TOOpasKeHMsI
B KJIacCax BCTPANBAEMBIX KOMIIOHEHTOB!

O eciu cymuoctb-Biagenen; (@Entity) BCTPOEHHOro KOMIIOHEHTa OTOOpaxKa-
eTCsl ¢ UCIIONb30BAHUEM CTPATErMU IIPSIMOIO AOCTYIA K MOJAM, JUO0 HESIBHO,
¢ HOMOIIbI0 aHHOoTaluu @Id nepes mojieM, JUGO SIBHO, ¢ TIOMOMLIBIO AHHOTAIMK
@Access(AccessType.FIELD) mepes KTaccoM, Bce aHHOTAIIMN OTOOPAKEHIST KJlac-
ca BO BCTPOEHHOM KOMIIOHEHTe JIOJIKHBI paciioiaraTbest Hajl MoJisiMi Kiacca. To
€CTb aHHOTAIMN B KJyacce Address JIOJIKHBI HAXOUThC HaJ rossmu, 1 Hiber-
nate Gyer oOpaIaThcs K HUM BO BPeMsI BBIIIOJIHEeHUsI Hanpsamyto. Hamuaue me-
TOJIOB JIOCTYIA B Kjacce Address He 00s13aTe/IbHO;

O ecim cymHocTb-Biazgeser (@Entity) BCTPOEHHOTO KOMIIOHEHTa OTOOPAsKAETCST
C UCIIOJIb30BAHUEM CTPATErMH AOCTYIIA K CBOMCTBAM, MO0 HESBHO, C OMOILbIO
aHHoTanuy @Id mepex MeTOAOM YTeHWMs, JUOO SBHO, ¢ IIOMOMIbIO AHHOTAIMK
@Access(AccessType.PROPERTY) 1epes; KJIaccoM, BCe aHHOTAIMKU OTOOPasKEeHMUsI
B KJIacCe BCTPOEHHOI'O KOMIIOHEHTA JIOJIKHBI PacloJiaraTbesl repeji MeTojamMu
yrenus. B arom ciayuae Hibernate Gyzger mcnosb3oBaTh METOABI JOCTYIIA BO
BCTPOEHHOM KOMITOHEHTE;

O ecam BCTPOEHHOE CBOKCTBO KJacca CyNHOCTU-BJajenbiia — User#homeAddress
B TIpe/IBIIYIIIEM TTpUMepe — OTMEeTUTh aHHoTanueir @Access(AccessType.FIELD),
Hibernate OyzeT osxuaaTh MOSIBJIEHNST aHHOTALI [Iepe]] TToJIsIMU KJiacca Address
1 00palaThcs K HUM BO BPeMsI BBITIOJIHEHUST HAIIPSIMY10;

O ecam BCTPOEHHOE CBOKCTBO KJacca CyNHOCTU-BJajenbiia — User#homeAddress
B TIPE/IBIYTIEM TTPUMepe — OTMETUTh aHHoTalnet @Access (AccessType.PROPER-
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TY), Hibernate 6yzer 0:kuaath MOSBIACHUST aHHOTAIMI TIEPEl METOIAMK YTCHUST
B Kjacce Address u oOpaiaThbCs K CBOMCTBAM BO BPEMs BBIOJHEHUS MOCPEL-
CTBOM METOJIOB JIOCTYTIA;

O ecim oTMeTUTH aHHOTaI[eN @ACCeSS caM BCTparBaeMblii kiiace, Hibernate 6yner
UCIIOJIb30BaTh BBIOPAHHYIO CTPATErHIO A/ YTEHHS aHHOTALWil 0TOOpasKeHust
BCTPAMBAEMOTO KJIacca U COOTBETCTBYIONIUN PEKUM OCTyTIa K CBOWCTBAM BO
BPEMSI BBITIOJTHEHUS.

1
OcoBEHHOCTN HIBERNATE

BakHo MOMHUTB, 4TO HE CYMIECTBYET crmocoba M3SIIHO MPEACTABUTH CCHIIKY Ha 9K-
semmistp Address co suauenuem null. TIpexcrassre, 4TO GBI TOMYYUTOCH, €T GBI 3HA-
yeHus croabros STREET, ZIPCOD u CITY MOIJIM OTCYTCTBOBaTh. UTO AOJKEH BEPHYTh
Mmetoz someUser.getHomeAddress(), korna Hibernate sarpyskaer nosb3osarens (User)
6es aapeca? B atom ciyuae Hibernate Beprer null. Kpome Toro, Hibernate coxpansiet
BCTPOEHHBIE T0JIs1 co 3HadeHueM null kax NULL B cTosiO1ax, B KOTOpble 0TOOpasKaeTcst
komnoHentT. CieloBaTesIbHO, eC/Ii COXPaHUTD 110s1b3oBartess (User) ¢ «IIyCTbIM» ajipe-
com (Address), korna sk3emIissp Address cyIecTByeT, HO BCce €ro MmoJisi paBHbI null,
npu 3arpyske nosb3osaress (User) axzemiuiap Address BosspaitieH He 6yaer. ITo MO-
JKET OKa3aThCsl HEOKUIAHHDBIM, HO, C [PYTON CTOPOHBI, BaM B JIDOOM CJIyYae He CIIENyeT
HCIIOJIB30BATh CTOJIOIBI, B KOTOPBIX MOTYT OTCYTCTBOBATh 3HAUEHUSI, & TAKIKE CIIELYET
n3beraTh TPOMYHOMN JIOTHKH.

Bawm cirenyer epeonpenesintb MeToibl equals () u hashCode () kiracca Address 1 cpas-
HUBATh 9K3EMILISIPHI [0 3HAYCHUIO. ITO HE 0COOGEHHO BaXKHO, MOKA HE HYKHO CPaBHU-
BaTh 9K3EMILIAPBI: HATPUMED, TPH obaBaeHnr ux B HashSet. Mbi Gyiem 06CyKaaTh 9T0
1103’Ke, KOT/Ia Peub TOU/IET O KOJUIEKIUX; CM. pasaen 7.2.1.

B GoJiee peasuCTUYHOM CIIEHAPUH Yy TI0JIb30BATEST, BO3SMOKHO, OYIET HECKOJIBKO
aJIpecoB [l pas3audHbIxX 1eseil. Ha puc. 5.1 mokazano AOTOHUTENLHOE OTHOIIEHIE
KOMITO3UIINN Mexky kiaaccamu User u Address: rmosre billingAddress.

5.2.3. MNepeonpeneneHne BCTPOEHHbIX aTpuOyTOB

B xuracce User mmeeTcs ele OfHO CBOMCTBO-KOMIOHEHT — billingAddress. To ecTb
B Tabsuiry USERS JOJIZKEH COXPaHSATBCS ellle OJWH dK3eMILIsIp Address. Dto cosgaer
KOH(MIMKT 0TOOPaKEHVST — Ha TAHHBIH MOMEHT B CXeMe TTPEYCMOTPEHbI CTOIOIIB 11T
XpaHeHUs JUIIb OJTHOTO 9K3eMILIsApa Address: STREET, ZIPCODE u CITY.

[l XpaHeHus ele oHOTO aK3eMilisipa Address B ka0l cTpoke Tabmibl USERS
MOHA00SITCST TOTOJHUTENbHBIE CTOMOIBL. [Ipu oToOpaskeruu billingAddress mpumer-
Cs1 TIEePEOTIPE/IeJIUTh UMEHA CTOJIOIIOB.

®daiin: /model/src/main/java/org/jpwh/model/simple/User.java

@Entity
@Table(name = "USERS")
public class User implements Serializable {

@Embedded <— Heobs3atenbHas aHHOTALMS
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@AttributeOverrides({
@AttributeOverride(name = "street",
column = @Column(name = "BILLING_STREET")), <— Moxer Obitb NULL!
@AttributeOverride(name = "zipcode",
column = @Column(name = "BILLING_ZIPCODE", length = 5)),
@AttributeOverride(name = "city",
column = @Column(name = "BILLING_CITY"))
b))
protected Address billingAddress;

public Address getBillingAddress() {
return billingAddress;
}

public void setBillingAddress(Address billingAddress) {
this.billingAddress = billingAddress;
}

/] ...

Ha camom siesie annoraiuio @Embedded MOKHO OIyCTUTD. DTO ajibTEPHATUBA AHHOTA-
nuu @Embeddable — gocTaTOMHO OTMETUTH YTO-TO OAHO: TUOO KJIACC KOMIIOHEHTA, 1100
CBOMCTBO KJIacca-Baiesbiia (MOKHO OTMETUTD ¥ TO, ¥ IPYTOE, HO 3TO HE IACT HUKAKIX
npenumytecTs). AHHOTanus @Embedded MosKeT IPUTOUTHCS JIJIsT OTOOPAKEHUST CTOPOH-
HETO KJIacca KOMIIOHEHTA, KOT/Ia MCXOHBIN KO/l HEZIOCTYIIEH U HET BO3MOXKHOCTHU 10-
GaBUTH AHHOTAIIUHU, HO HMCHOJIBb3YIOTCS TIPABUJIBHBIE METO/BI IOCTYTIA (KAaK B 0OBIYHOM
kacce JavaBeans).

Annoranus  @AttributeOverrides BbIOOpPOUHO —mEpeoIpeenasieT OToOpaKeHue
CBOMCTB BCTPOEHHOTO KJIACCa; B IAHHOM ITPUMEPE 71 BCEX TPEX CBOWCTB Mepeotipeie-
JIAI0TCS UMeHa CTOJI010B. Teneps B tabsuie USERS MOKHO XPaHUTh JIBa dK3eMILIsIpa Ad-
dress — Kax10My 9K3eMILISPY COOTBETCTBYET CBOIT HAOOP CTOIOIOB (B3r/ISHUTE CHOBA
Ha CXeMy Ha puc. 5.2).

Kaxknag annoranus @AttributeOverride niepes cBOCTBOM-KOMIIOHEHTOM SIBJISIETCS
«KOHEe4YHOII»: yiobbie annoTauu JPA win Hibernate waj mepeompenesnsieMbiM CBOM-
CTBOM OY/IyT UTHOPUPOBATHCSI. DTO 3HAUUT, 4TO aHHOTaruu @Column B Kiacce Address
OyLyT IPOUTHOPUPOBAHBL: BCe CTOJOIBI ¢ Tipedhurcom BILLING_* cMOryT XpaHuTh 3Ha-
ugenue NULL! (Oxnako Bean Validation mo-mipesknemy OyzieT paciio3HaBaTh aHHOTAIMIO
@NotNull mepen cBoiicrBoM-KoMmonenToM; Hibernate smiib nepeomnpeneaur anHora-
11U, CBI3aHHBIE C XPAHECHUEM. )

Bbr MoskeTe yydmuTh cTeneHb MOBTOPHOTO MCIIOIb30BAHUSA MPEIMETHON MO/EIN
u ceath ee eile OoJiee IeTATN3UPOBAHHON, BKJIAJIbIBast BCTPOEHHBIE KOMIOHEHTHI

JIPYT B Jpyra.

5.2.4. Oto6paxeHne BNOXEHHbIX BCTPaUBaeMbiX KOMNOHEHTOB

Pacemotpum knace Address 11 To, Kak OH WHKAIICYJINPYeT CBOM IaHHbBIE: BMECTO MTPOCTOM
CTPOKHU city MOKHO ObLITO OBI TEPEHECTH TaHHBIE BO BCTpanBaeMbiil kiacce City. TTo-
CMOTpHUTE HAa MOAUMDHUIIMPOBAHHYIO AUArPAMMY TIPEIMETHON Moziesn Ha puc. 5.3. Cxema
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SQL, koTopyto MbI GyIeM HCHOJIB30BATh JIJISI OTOOPaKEHUS, COAEPIKUT TOJBKO OIHY
Ta6]II/ILIy USERS, Kak MmoKasaHo Ha puc. 5.4.

User

City

username : String | _|
firstname : String
lastname : String

Address

|A

Puc. 5.3 « BnoxeHHas koMno3uums knaccos Address u City

<< Table >>
USERS

ID <<PK>>
USERNAME
FIRSTNAME
LASTNAME
STREET
ZIPCODE
CITY
COUNTRY

street : String |~

zipcode : String
name : String
country: String

Crton6ubl

KOMMOHEeHTa

Puc. 5.4 < BcTpoeHHble cToNbLbI
XPaHAT JaHHble 13 Knaccos Address v City

BerpauBaemblii kace MOKET UMeTh BCTpoeHHOe cBolicTBO. Kitacc Address Terepb

nMeeT CBOMCTBO City:

daiin: /model/src/main/java/org/jpwh/model/advanced/Address.java

@Embeddable
public class Address {

@NotNull
@Column(nullable = false)
protected String street;

@NotNull
@AttributeOverrides(
@AttributeOverride(
name = "name",

column = @Column(name = "CITY", nullable = false)

)

)
protected City city;

/] ...

BerpaunBaewmbiii ksace City mMeeT TOJIBKO CBOMCTBA OCHOBHBIX THUIIOB:

®daiin: /model/src/main/java/org/jpwh/model/advanced/City.java

@Embeddable
public class City {
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@NotNull
@Column(nullable = false, length = 5) <— [epeonpeaenser VARCHAR(255)
protected String zipcode;

@NotNull
@Column(nullable = false)
protected String name;

@NotNull
@Column(nullable = false)
protected String country;

/] ...

MoskHO W Jajbliie TPOAOJLKUTH CO3JAHUE BJIOKEHHBIX KOMIIOHEHTOB, BBIICJIUB,
HarpumMep, Kiaace Country. HesaBUCHMO OT TOTO, HACKOJBKO TIIYOOKO OHEM HAXOASTCS
B KOMIIO3UIIH, BCE BCTPOEHHBIE MOJIST OTOOPAKAIOTCS B CTOJIOIBI TAOJIHUIIBI CYIITHOCTH-
BJIAJICJIBITA, B TaHHOM cJiydae — Taburuibr USERS.

Bbl MokeTe pasmernarh aHHoTarmu @AttributeOverride na J060M ypoBHE, Kak
B cJydae cO CBOHCTBOM name B Kjracce City, Korga oHo oTobpaxkaercst B ctosbery CITY.
ITOro MOKHO 100UThCs, 1MO0 (Kak MoKaszaHo) po0aBuB aHHOTaIMIO @AttributeOver-
ride B kacc Address, 00 mepeopeIeUB 0TOOPaKEHIE B KOPHEBOM KJTacce CYITHO-
cru User. K BJIOJKEHHBIM MOJISIM MOKHO oOpatiarbes yepes Touky. Hampumep, aHHOTa-
nus @AttributeOveride(name = "city.name") iepen cBoiicTBOM User#address ccbliaeTcst
ma arpubyT Address#City#name.

Mpr errie BepHEMCST K BCTPOECHHBIM KOMIIOHEHTaM B pasziesie 7.2. Bel MojkeTe Takske
0TOOPaKATh KOJJIEKITMY KOMITOHEHTOB UJIH CCBLIAThCS U3 KOMITOHEHTOB Ha CYIIHOCT.

B maugase aT0fi r1aBBI MBI TOBOPUJIA O CBOMICTBAX OCHOBHBIX THUTIOB W O TOM, Kak Hi-
bernate orobpaxaer tunbl u3 JDK, Takue kak java.lang.String, B cooTBeTCTBYIOIIIE
tumer SQL. JaBaiite y3maem 60Jbiite 06 9TON CHCTEMe TUITOB 1 TPEOOPA30BAHNH 3HA-
yeHUi Ha O0Jiee HU3KOM YPOBHE.

5.3. OTobpakeHne TMNoB Java n SQL
C NpUMeHeHneMm KOHBepTepoB

Jlo 3TOr0 MOMEHTA TIPEINOJIarajoch, 4To, KOrjaa orobpaskaercss CBOHCTBO TUIa java.
lang.String, Hibernate cam Boi6eper mpasuibubii SQL-tun. Ho kakoe oToGpaxenue
Mesky Tutamu Java u SQL aBsieTcst KOPPEKTHBIM U KaK MOKHO YIIPABJISATh BBIGOPOM ?

5.3.1. BcTpoeHHble Tunbl

Kaxmast peamzanust JPA fo/pkHA TTO/IEPKUBATh MUHUMATLHBIN HaO0Op TPeobpaso-
BaHUli TUTIOB MexXAy Java u SQL; BB BUEIN 3TOT CIIUCOK B HAYaJe TEKYIeH TIaBbl,
B pasnesne 5.1. Hiberante momepsxiBaer Bce 9T OTOOpayKEHMs, a TAKKe HEKOTOPHIE
HeCcTaHJapTHBIE, HO MTOJIe3HbIC HA TIPAKTUKE afanTepbl. CHavYaIa paCCMOTPHUM MTPOCTHIE
TUTIBI Java 1 uX SQL-5KBUBAJIEHTHI.
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HpOC”l‘ble U 4uUCJjl06ble munvl

BerpoeHHble THIIBI, TepedrcieHHbie B Tabu1. 5.1, 0ToOpaskaroT IPUMUTHBHBIE THIIBI
Java 1 ux 06epTKH B COOTBETCTBYIONIIE CTaHAapTHBIE THITBI SQL. MbI TakKe BKJIFOUN-
JI HECKOJIbKO JIPYTUX YUCTOBBIX THUTIOB.

Tabnuya 5. 1. MpocTteie Tunbl Java, oTo6pakaemMbie B CTaHZapTHbIe Turbl SQL

Umsa Tun Java Tun ANSI SQL

integer int, java.lang.Integer INTEGER
long long, java.lang.long BIGINT

short short, java.lang.Short SMALLINT
float float, java.lang.Float FLOAT

double double, java.lang.Double DOUBLE

byte byte, java.lang.Byte TINYINT
boolean boolean, java.lang.Boolean BOOLEAN
big_decimal java.math.BigDecimal NUMERIC
big_integer java.math.BigInteger NUMERIC

AT UMeHa OTHOCATCST TObKO K Hibernate u motpebyroTest najee st yrpaBaeHus
0T0OpaKEeHUEM TUIIOB.

Bpo1 HaBepHrska 3amernsn, yto Bama CY B/l He mognep:kinBaeT HEKOTOPBIX U3 YTIOMSI-
nyTbix SQL-tunos. Itu umena tunoB SQL ABigI0TCA HMeHaMU CTaHaPTHLIX TUIIOB
ANSI. Bosbmuncerso npoussogureseir CY B/l urnopupyet aty yactb cranzapra SQL,
KaK IIPaBUJIO, IIOTOMY, YTO UX yCTapeBlllasl CUCTeMa TUIIOB BO3HUKJ/IA paHbllle CTalap-
ta. Ho JDBC wacTuuno abcTparupyer mpeaocTaBisieMble TPOU3BOANTEIEM THIIBI JaH-
HBIX, 03B0JIstst Hibernate paGorars co crangaprHbiMu TuiaMu ANST ipu BBIOJHEHU 1
takux DM L-onepanmii, kak INSERT 1 UPDATE. IIpu reHepariuu cxeMbl /ijis1 KOHKPETHON
cucrembl Hibernate tpancaupyer crangaprabie Tibl ANSI B COOTBETCTBYIOIIIE THITHI
6asbl JAHHBIX, UCIIOJIb3YsT HACTPOEHHBIN AraiekT SQL. ITo 03HAYAET, YTO OOBIYHO HET
mpuarH GECITOKOUTHCS O TUIaX AaHHbIX SQL, Korma cxeMa renepupyercs hpeimMBop-
koM Hibernate.

Ecnu y Bac yske eCThb TOTOBast CXeMa ¥/MJIM BaM HYXKHO y3HATh, Kakie cOOCTBEH-
HBble TUIBI AaHHBIX nMeioTcss B CYDB/I, 3arasaauTe B MCXOAHBIN KOA HACTPOEHHOTO
muanekta SQL. Hampumep, auanexkt H2Dialect, mocrasasiemsiii ¢ Hibernate, comep-
JKUT caepytonee otoopaskenne n3 ANSI-tuma NUMERIC B Tum Gasbl maHHbIX DECIMAL:
registerColumnType(Types.NUMERIC, "decimal($p,$s)").

SQL-tum NUMERIC mo/i/IepsKIMBAeT HACTPOIKY TOUHOCTH 1 Mactirtaba uncsa. TO9HOCTD
u MactiTab aJist ot Tuna BigDecimal, HampuMep, 1O YMOJTYAHUIO OYAYT OMpPeie/IeHbI
Kak NUMERIC(19, 2). UToOBI HBMEHUTH HTH [TapAMETPhI IPU TeHEPAIIH CXEeMbI, ITOMECTH-
Te epe]; cBoicTBoM annoTanuio @Column 1 3azaiiTe 3Hayenus napameTpoB precision
n scale.

Jlastee TIOKa3aHBI THITHI, OTOOpakaeMbie B 6a3y TaHHBIX KaK CTPOKH.
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B Tab:1. 5.2 nokazanbl THIIDI, 0T06pa>1<a10mI/Ie CHMBOJIbHBIE 1 CTPOKOBBIEC 3HAYCHMA.

Ta6nm.¢a 5.2. A,qanrepbl AJis1 CUMBOJIbHbIX U CTPOKOBbIX 3HaYeHun

Umsa Tun java Tun ANSI SQL
string java.lang.String VARCHAR
character char[], Character[], java.lang.String CHAR
yes_no boolean, java.lang.Boolean CHAR(1), ‘Y’ wmm ‘N’
true_false boolean, java.lang.Boolean CHAR(1), ‘T’ wmwm ‘F’
class java.lang.Class VARCHAR
locale java.util.Locale VARCHAR
timezone java.util.TimeZone VARCHAR
currency java.util.Currency VARCHAR

Cucrema tunoB Hibernate Boibupaer tun ganabix SQL B 3aBUCHMOCTH OT 00bsIB-
JIEHHOI1 JIJIMHbBI CTPOKOBOIO 3HAUEHM: €CJIM 11oJie Thia String cHabskeHO aHHOTAIMeN
@Column(length = ...) nmu @Length u3 Bean Validation, Hibernate BoiGepeT npaBuiib-
HbIA THn gaHHbix SQL st 3aanHoM JyMHbL cTpoKy. Ha BeIGOD TaKsKe BIIMSeT HaCTPO-
ennbiil guasexkt SQL. Hanpumep, aist MySQL pumna 10 65 535 cuMB0JIoB OyeT co-
OTBETCTBOBATDH CTOJOIY 0ObiuHOro THia VARCHAR(1length), Korga cxema remepupyercs
dpeiimeoprom Hibernate. [{iuna 10 16 777 215 coorBeTcTByeT COGCTBEHHOMY THILY
MySQL — MEDIUMTEXT, a GoJibinue JJIMHBI COOTBETCTBYIOT Tuily LONGTEXT. [ljist Bcex
cBolicTB Tuma java.lang.String Hibernate ycranaBauBaer mmny 255, nosromy Oe3
JOIIOMHUTEIBHON HACTPOIKY 1oJje Tuma String Gyner orobpaxaTbes B cToaber VAR-
CHAR(255). Bbl MOsKeTe TOMEHSITDH JIOTHKY BBHIOOPA THUIIOB IIyTE€M PACIIUPEHUS KJIacca
Bamero SQL-uanexTa; yuTaiTe TOKYyMEHTAIUIO C OITMCAHUEM JMAJIEKTA U €TO UCXO/I-
HBIIT KO/, 4T0ObI Gosibliie y3HaTh 0 Bameit CYB/I.

OO6biuHO 6a3a MaHHBIX MOJJIEP/KUBAET WHTEPHAIIMOHAIM3AIIUIO TEKCTA, TI0 YMOJIYa-
uuto BoiOupast pasymuyio (UTF-8) koxupoBKy /7is1 Beell 6a3bl JaHHbBIX WJIH, TI0 KpalHel
Mepe, /Uit Tebix Tabuui. Jta Hacrpoiika 3aBucut ot CYB/I. Eciu Bam notpebyer-
s IBHO YIIPABJISATh BLIOOPOM KOAMPOBKHU WJIM IOMEHATD TUIIbI CTOJIOI0B Ha NVARCHAR,
NCHAR myin NCLOB, oTMeTsTe oToOpaskaeMoe CBOMCTBO aHHOTanuell @org.hibernate.an-
notations.Nationalized.

Jlnst yerapesiux 6a3 ganubix uin CY B/ ¢ orpaHuueHHO CHCTEMO TUTIOB, TAKUX KaK
Oracle, umerorcst Bcrpoennnie kouseprepbl. CYB/I Oracle He nmeer paske Jormaeckoro
THUIA — €JIMHCTBEHHOTO TUIIA JIAHHBIX, KOTOPOTO TPeOYeT PessinoHHast MoJieNb. [1oaTo-
MY B OOJIBIITMHCTBE cylecTByomux cxeM Oracle 3HaU€HUST JIOTHYECKOTO TUITA TPECTAB-
JieHbl kak cMBOoJIb! Y/N wiu T/F. JIpyrum BapuaHTOM, KOTOPBII 110 YMOJUYAHUIO [TpUMe-
ngerca nuanexroMm Oracle B Hibernate, asisiores coszanme 1 UCIOIb30BaHue CTOIOA
tina NUMBER(1,0). U cHoBa, ecyii BaM 3aX04eTCst y3HATh, Kak oToOpakatoTcs ANSI-Turbr
B TUIIbI 6a3bl aHHbIX, OOpalaiirech K onucanuio guanexra SQL parreit CYB/I.

Jlasiee pacckas3biBaeTCst O TUIAX, KOTOPble B Oa3e JaHHBIX OTOOPAKAIOTCS B THUIIBI
JIaThl ¥ BDEMEHU.
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Tunvt damovt u epemenu

B Ta6JI. 5.3 TIepeuYrncCaeHbI TUIIBI JIaThl, BDEMEHN 1 OTMETKN BPEMEHH.

Tabnuya 5.3. Tunel gaTel n BpeMeHU

Umsa Tun java Tun ANSI SQL
date java.util.Date, java.sql.Date DATE
time java.util.Date, java.sql.Time TIME
timestamp java.util.Date, java.sql.Timestamp TIMESTAMP
calendar java.util.Calendar TIMESTAMP
calendar_date java.util.Calendar DATE
duration java.time.Duration BIGINT
instant java.time.Instant TIMESTAMP
localdatetime java.time.LocalDateTime TIMESTAMP
localdate java.time.LocalDate DATE
localtime java.time.LocalTime TIME
offsetdatetime java.time.OffsetDateTime TIMESTAMP
offsettime java.time.OffsetTime TIME
zoneddatetime java.time.ZonedDateTime TIMESTAMP

B cBoeil nnpeagMeTHON MOZIETN BBl MOKETe MPECTABIATD JaTy U BpeMs IIPU IIOMOIIN
java.util.Date, java.util.Calendar nmu noakiaccon java.util.Date u3s makera java.
sql. D10 memo BKyca, U MBI OCTaBJsIEM BBHIOOP 32 BaMi, HO Oy[bTe II0CIeI0BATENbHbL.
Bo3moxkHO, BbI He 3aXOTUTE MPUBSI3bIBATH KJIACCHI IPEJMETHON MOJIEJTN K TUTIAM U3 Tia-
kerta JDBC.

Bbl Tak:ke MOJKETe UCIIONb30BaTh KJIACChl 13 IIaKera java.time B Java 8. OGparure
BHUMaHMe, 4TO 9TO OTHOCUTCs ToJbKO K Hibernate u ne cranmaprusosato B JPA 2.1.

ITosenenue Hibernate, xacaiomeecs coiicrs tumna java.util.Date, mepsoe Bpemst
MOJKET 03aJlayiBaTh: €CJU COXPaHWUTh CBOICTBO THia java.util.Date, Hibernate me
BepHEeT BaM 3HayeHue Tuia java.util.Date nmocie sarpysku us 6a3bl garnabix. OH Bep-
HeT java.sql.Date, java.sql.Time uiu java.sql.Timestamp, B 3aBUCMMOCTH OT TOTO, Ka-
KO IIapaMeTp UCII0JIb30BAJICS B OIIMCaHUU OTOOpaskeHus cBoiicTBa: TemporalType . DATE,
TemporalType.TIME niu TemporalType.TIMESTAMP.

IIpu usBiaeyenun nathl 13 Gasbl ganHbix Hibernate mcmonssyer nopkmace JDBC,
[IOTOMY 4TO THUIIbI 0a3bl JaHHBIX 0oJiee TOuHble, yeM java.util.Date. Tum java.util.
Date obecneynBaeT TOYHOCTh A0 MUJLIMCEKYHIbI, TOrJa Kak TUI java.sql.Timestamp
BKJIIOYaeT HHGOPMALMIO 0 HAHOCEKYHAAX, KOTOPbIE MOTYT XPAaHUThC B 0a3e JAHHBIX.
Hibernate ne Gyzer orcekars 3Ty nHboOpManuo, 4TOOBI BMECTUTh 3HAYEeHUE B java.
util.Date. Takoe 1oBeeHE MOKET IIPUBECTH K IIPOOJIEMaM, €CJIU MONbITaThCS CPaB-
HUTh 3HaUeHus Tuma java.util.Date, ucrosb3ys metos equals() — oH He cUMMeETPUYEH
¢ MeTooM equals() moakacca java.sql.Timestamp.

Permaercsa sta npobJiemMa IIpocTo, npudeM HesapucumMo ot Hibernate, — e BbisbiBaii-
Te aDate.equals(bDate). Bceryna cpaBuuBaiite 3HaueHns BpeMeHU U JIaThl, UCIIOJIb3Ys
3Hauenust Bpemenn Unix B MUJLIMCEKYH/IaX (€C/IM TOYHOCTH JI0 HAHOCEKYH/I He HYK-
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Ha): BbIpaskeHue aDate.getTime() > bDate.getTime(), Hampumep, OyaeT MCTUHHBIM
(true) B ToMm ciydae, korja aDate HacTymaer moske bDate. Byabre GauTebHbBL TaKHE
KOJLJIEKI[UH, Kak HashSet, Toske BbI3biBaioT MeTo equals (). B 1o100HbIX KOJLIEKIUSX He
cJielyeT cMeNInBaTh 3HaYeH1s TUIIOB java.util.Date u java.sql.Date|Time|Timestamp.
C nosiem Tuna Calendar Taxoii mpo6JieMbl He BO3HUKHET. Ecii BbI cOXpaHU/IM 3HAYEeHIe
tuia Calendar, Hiberante Bcerma Oymer BosspaiaTh akseMiLisp Calendar, co3nanHbIit
nipu romortiu Metozia Calendar.getInstance() (HacTosSIMI THIT 3ABUCUT OT PETMOHAJb-
HBIX HACTPOEK U YaCOBOTO I1051Ca).

C apyroii cTOpoHbI, MOXKHO HAIlMCATh CBOU KoHGepmep, Kak OyeT MoKa3aHo jajiee
B 9TOH IJIaBe, M IPeobPa3oBhIBATh SK3EMILLAD JI060ro Tuia java.sql.Date|Time | Time-
stamp, Bosspamaembiii Hibernate, B 0Obrunblii 06bekT java.util.Date. Eciu nipu 3a-
rpyske ak3eMiisipa Calendar us Gasbl JaHHBIX MOTPEOYETCST YCTAHABIUBATD YaCOBOIL
0sIC, OTJIMYHBII OT YACOBOTO MOsICa TT0 YMOJIYAHWIO, CO3/IaHie COOCTBEHHOTO KOHBEP-
Tepa MOKET CTaTh XOPOIIEH OTIIPaBHON TOUKOM.

Jlasee npeicTaBiIeHbl TUIIBI, COXPaHAeMble B 6a3e JaHHbIX B IBOUYHOM BUJE.

,ZIGOu"iHble munovl U munvt 0ns npei)cmaeﬂeuuu Oonvuux 3navenuil

B Tabu. 5.4 nepeduciensl TUIIBL 471 PAGOThI ¢ ABOMYHBIMU JAHHBIMU 1 GOJIBIIMMU
sHavenramu. O6paTuTe BHUMAHKE, 9TO TOJIBKO THII binary MoKeT BHICTYIIATh B KA4eCT-
Be TUIIA CBOUCTB-UIEHTU(DUKATOPOB.

CHayajia Hy»KHO PELIUTD, KaK [IOTeHIMAJbHO OOJIbIIoe 3HaYeHne OyIeT IIpe/cTaBie-
no B Hibernate: B 1BOMYHOM BUie WJIN B BUZIE TCKCTA.

Ta6aunua 5.4. lBonyHbie TUMbl U TUMNbI 419 MPeACTaB/1eHUs 60bLUNX 3HAYEHWNI

Umsa Tun java Tun ANSI SQL
binary byte[], java.lang.Byte[] VARBINARY
text java.lang.String CLOB
clob java.sql.Clob CLOB
blob java.sql.Blob BLOB
serializable java.io.Serializable VARBINARY

Ecin cBoiictBo xpanumoro kjacca mmeer tun byte[], Hibernate oro6pasur ero
B crosiberl Tuna VARBINARY. Hacrosmuii tunn SQL Oyzer 3aBuceTh OT JuajeKkTa — Ha-
npumep, B PostgresSQL ato Gy et tuti BYTEA, a B Oracle — RAW. B HEKOTOPBIX inajieKTax
napamerp length anHoTarmu @Column Takyke MOKET MOBJIMSITH Ha BHIOOP THIA B Gase
nanHbix — Harnpumep, B Oracle st gmast 2000 u Gostee Oyet BoIGpaH TUT LONG RAW.

CaoiicTBo THMA java.lang.String orobpaskaercs B crosbert Tuma SQL VARCHAR, 1 91O
noBezieHne aHasoruaHo char[] u Character[]. M yke roBopuiin, 9T0 HEKOTOPbBIE /T~
JIEKTBI BBIOUPAIOT Pa3HBIE THIIbI, B 3aBUCUMOCTH OT 00bSIBIICHHOI JITUHBI.

B o6oux ciyuyasx Hibernate nHunnaansupyer sHadueHue CBOMCTBA CPasy e [PU 3a-
IpysKe 9K3eMILIgpa CYLUIHOCTH, B KOTOPOM €CTh 9TO MoJie. DTO MOKET ObITh HEym100-
HO, KOT/Ia TIPUXOIUTCSI UMETD JIEJI0 C MOTEHIINAIBHO OOJIBITUMI 3HAYEHUSIMU, TIOITOMY
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0OBIYHO XOUETCST IEPEOTIPEIETUTh OTOOpakeH e o yMoryanuto. B cierudukarmm JPA
JUIST 9TOM 11eJIN eCTh yoOHast aHHOTaIks @Lob:

@Entity

public class Item {

@Lob
protected byte[] image;

@Lob
protected String description;

/] ...

B nantom ciryuae Tim byte[ ] Oyzer orobpaskarbest 8 SQL-tum BLOB, a Tui String —
B CLOB. K coxkamenuio, raske Takast HACTPOIKa He 00eCTIeUNBAET OTIOKEHHYTO 3aTPY3KY.
Hibernate nipuzercst mepexBaThiBaTh AOCTYI K TIOJIO U, HATIPUMED, 3arPysKaTh OaiiThl
JUISE TIOJIsT image B MOMEHT Bbi3oBa Meroja someltem.getImage(). ITomoOHBINA MOAXO
TpebyeT BHEPEHUsT TOMOTHUTETLHOTO KOIa B GaliT-KOJI KJIACCOB MOCJE KOMITHIISIIH.
MbI 06Cy MM pea3alinio OTI0KEHHON 3arpy3KH TaKiM criocoboM B paszede 12.1.3.
C apyroi#l cTopoHbl, MOXKHO IIOMEHSATH TUII 110715 B Java-kiacce. JDBC nanpsmyio
noziepskuBaeT oobeKThl torndeckux ykasateieid (LOB). Ecau mist cBoiicTBa B Java
BbIOpaTh TUI java.sql.Clob uim java.sql.Blob, 910 oGeciednT OTIOKEHHYIO 3aTPy3Ky
6e3 BHepeHus B OaiiT-KOI.
@Entity
public class Item {

@Lob
protected java.sql.Blob imageBlob;

@Lob
protected java.sql.Clob description;

/] ...

Iru kiacesl JDBC noasepKuBaoT 3arpysKy 3HaUeHU 110 TpeboBaHmio. B MoMeHT
3arpy3KH CYITHOCTH BJIaJIeJIbI[a CBOMCTBO MOJIYYaeT 3HAUEHNE YKA3aTes, & HACTOSIIIe
JAaHHBIE He 3arpyskaioTcs cpasy ke. Ecin B paMKax TOIl ke TpPaH3aKIINU TPOUCXOIT
obpallieHne K CBOUCTBY, TaHHbIE 3aTPYIKAIOTCS WU JIasKe TTePeatoTcst HAPSAMYTo (K-
€HTY ), He 3aHIMast BDEMEHHYIO aMITh:

daiin: /examples/src/test/java/org/jpwh/test/advanced/LazyProperties.java
Item item = em.find(Item.class, ITEM ID); MoxHo nepeaasatb NoTok GaiToB HANPAMYIO. ..

InputStream imageDataStream = item.getImageBlob().getBinaryStream(); =

ByteArrayOutputStream outStream = new ByteArrayOutputStream(); -
StreamUtils.copy(imageDataStream, outStream);
byte[] imageBytes = outStream.toByteArray();

... WK 3arpyxatb UX B NamaTb. |
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HepnocraTok 3akiio4aeTcss B TOM, YTO B 9TOM CJlydae IIpeAMeTHas MOJe/Ib OKaKeTCs
csizanHoil ¢ JDBC; B MOLyJIBHBIX TecTax obOpalieHne K cBoiicteaM tua LOB Oymer
HEBO3MOIKHO 6e3 TIOMKTOUeHNs K a3e TaHHbIX.

______________________________________________________________________________________________________________|
OcosEeHHOCTY HIBERNATE

B Hibernate umeiotcst yoOHbIe METO/BI [UIST CO3MAHMS U YCTAHOBKH 3HAYEHWH THTIA
Blob msm Clob. B aTom mpumepe IpojieMOHCTPUPOBAHBI UTEHNUE U Tiepechblika byte-
Length GaiitoB HampsiMyto u3 oToka InputStream B 6asy gaHHBIX 6€3 COXPAHEHUST BO
BPEMEHHOU TTaMsITH:

Session session = em.unwrap(Session.class); <— HyxeH opuruHanbHbiii Hibernate API
Blob blob = session.getLobHelper() -
.createBlob(imageInputStream, bytelength); Heo6X0AnMO 3HaTb KONMYECTBO BaiiTOB,

someItem. SetImageBlob(blob),‘ KOTOPOE HYXHO Npo4YMTaTh U3 NOTOKA
em.persist(someItem);

Haxownen, Hibernate npegocrasiser 3anacHoil MeXaHU3M cepuajn3aiiu, paboraio-
muii ¢ mosiem Jio6oro TUNa, peanusyomiero java.io.Serializable. 9o orobpaxkenue
1peobpasyer 3HaueHMe M0JIs1 B IIOTOK 0aiiToB, COXpaHsaeMbIil B cToJi01ie Triia VARBINARY.
Cepuanmsaiiusg u jlecepuain3aius MPOUCXOIAT TIPU 3arpy3Ke U COXPAHEHUU CYITHO-
CTU-BJIaJIesblla. KOHEUHO, 3Ty CTPaTeruio CeryeT UCIO0Jb30BATh ¢ OCTOPOKHOCTBHIO,
[IOTOMY 4TO JJAHHBIE OY/IyT CYIECTBOBATD JI0JIBIIE, YeM TIPUIOKeHUE, B o/[iH pekpac-
HBIH JIEHD yIKe HUKTO HE CMOJKET MOHSITh 3HAYeHUs 5TUX 6aiiToB B Oase nanubix. Cepua-
JIn3alysAa MHOT A TI0JIE3HA /IJIA XPaHEHUA BPEMEHHDBIX /IAHHBIX, TAKUX KaK ITPEeAIIOYTEHUA
MOJIb30BATEJIS, TAHHBIC CCAHCA TI0Jb30BATENS U T. /I.

Hibernate BbiGeper mpaBUIbHBIN BUJ aJlaliTepa B 3aBUCUMOCTHU OT Java-THlia CBO¥i-
crBa. Ecou Bam He HpaBUTCS OTOOPAsKEHUE MO YMOJYAHUIO, YUTAITE JAJIbIIe, YTOObI
Y3HATD, KaK €0 MePeoTpeIeynTh.

I EEEEEEEE———
OcoBEHHOCTN HIBERNATE

Bovioop muna adanmepa

B npenpinymmx paszesiax BBl yiKe BUAEJW MHOTHE afantepbl M nxX HazBanus B Hi-
bernate. UToOBI epeonpeeuTh BEIOOD THITA [T YMOJYAHIIO, IBHO YKaKITE UM KOH-
KPETHOTO aJarrepa:
@Entity
public class Item {

@org.hibernate.annotations.Type(type = "yes no")
protected boolean verified = false;

Teneps BMecTo Tuma BIT 310 GysieBo 3HaUeHMEe OyAeT OTOOGPaKAThCS B CTOJIOEI] THTIA
CHAR co 3nauenuamMu Y u N.
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Takske MOKHO MEPEOTIPEETUTD aanTep rJao6aibHO B KOHGUTYpaluu 3arpysku Hi-
bernate 1 ykasaTh cOOCTBEHHBII THIT ala1ITePa, 0 CO3JAHUN KOTOPOTO BbI Y3HAETE Jajiee
B 9TOI IJIaBe:

metaBuilder.applyBasicType(new MyUserType(), new String[]{"date"});

ITa HACTPOIKA MePEOIpeIeJIUT BCTPOEHHBIN TUIT ajiaritepa ¢ uMeHeM date u mepe-
JIacT yrpaBJjieHre IpeobpasoBaHUsSIMU TTOJIel Tria java.util.Date Baieit coGcTBEHHOM
peanusanuu.

MpbI paccMaTpuBaeM Takyio PacIiupsieMyto CUCTEMY THUIIOB KaK OHY W3 TJIABHBIX
ocobennocreit Hibernate u kak riaBryio npuanmy ero ru6koctu. lanee Mot 6osee mo-
APOBHO MCCIEyeM CHCTEMY THIIOB U MOJIb30BaTEIbCKUE KOHBEpTEphI J PA.

5.3.2. Co3paHue coOCTBEHHbIX KOHBepTepoB JPA

HoBbiM TpeboBatmeM K CHCTEME OHIANH-ayKIINOHA SBISIETCS TTPUMEHeHe HECKOIb-
KUX BaTioT. Bototere moo6HOTO TpeOOBAHUSI MOJKET OKAa3aThCsT CIOKHON 3aj1aueii.
Heobxoxumo mMoauduimpoBarh cxeMy 6asbl JAHHBIX, MOJKET MOHATOOUTHCS TIEPEHOC
JIAHHBIX U3 CTapoOil CXeMbl B HOBYIO, & TaKsKe MPUAETCST OOHOBUTH BCE TIPHUJIOKEHUS,
UMeIoIUe 0CTYI K 6ase JaHHbIX. B 9TOM pasjiesie Mbl moKaxkeM, Kak | PA-KOHBepTepbI
u pactmmpsiemast cucrema Trnos Hibernate MoryT moMous B 3TOM Iporiecce, peocTas-
15T THOKYTO IOTIOTHUTETBHYIO TIPOCAONKY MEK/Y TTPUTOKEHIEM 1 6a301i TAaHHBIX.

Jliist paGoThl ¢ HECKOJIBKUME BaJIIOTaMK MbI 0OaBUM HOBBII KJIACC B MIPEAMETHYIO
Moziesib ipusiokerust CaveatEmptor — ato MonetaryAmount, mokasaHHBIN B JIMCTHUH-
re 5.7.

JInctuHr 5.7 « HeunsmeHsieMblil Knacc Tuna-3HadveHns MonetaryAmount
daiin: /model/src/main/java/org/jpwh/model/advanced/MonetaryAmount.java
public class MonetaryAmount implements Serializable { <

protected final BigDecimal value; <— @ CneumanbHblit KOHCTPYKTOP HE HyXeH
protected final Currency currency;

public MonetaryAmount(BigDecimal value, Currency currency) {

this.value = value;

this.currency = currency; © Knacc Tuna-3HauyeHus peanuayet
} unTepdeiic java.io.Serializable

public BigDecimal getValue() {
return value;

}

public Currency getCurrency() {
return currency;

}

public boolean equals(Object o) { <— © Peanusaums metonos equals() u hashcode()

if (this == o) return true;
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if (!(o instanceof MonetaryAmount)) return false;
final MonetaryAmount monetaryAmount = (MonetaryAmount) o;

if (!value.equals(monetaryAmount.value)) return false;
if (!currency.equals(monetaryAmount.currency)) return false;

return true;

}

public int hashCode() { <— © Peanwm3sauna metonos equals()  hashcode()
int result;
result = value.hashCode();
result = 29 * result + currency.hashCode();
return result;

}

public String toString() { <— @ Cospaer ak3emnnsap MonetaryAmount 3 o6bekra String
return getValue() + " " + getCurrency();
}

public static MonetaryAmount fromString(String s) {
String[] split = s.split(" ");
return new MonetaryAmount(
new BigDecimal(split[e@]),
Currency.getInstance(split[1])
);

}

O /lanublii Kj1acc TUIIA-3HAYEH NS IOJKEH peain3oBath untepdeiic java.io.Serializable: koria
Hibernate coxpaHsier faHHbIe 9K3eMILISIPA CYHIHOCTU B PAa3/e/IsieMOM K3llle BTOPOTO YPOBHSI
(eM. paspen 20.2), To OH pasbupaem coCTOsIHUE CYIHOCTH Ha cocTasJisitomiue. Eciu cyuHocTs
“MeeT cBoMCTBO THTa MonetaryAmount, cepuasim3oBaHHOE TIPe/ICTaBJIEHNE 3HAYEHUS TIOJIS CO-
XpaHsIeTCs B Kallle BTOPOro ypoBHs. [Ipu 3arpyske IaHHbIX CYIHOCTH U3 K3IlIa 3HAYEHUE T0JIs
Jlecepuaiu3yercs u coobupaercs: 00paTHo.

® Kiaccy He Tpebyercs creluaibHblil KOHCTPYKTOP. Ero MOKHO cjieiaTh Hen3MEHSIeMbIM JIasKe
[IPU HAJTMY MY T10J1ei ¢ MoZin(rKaTOpoM final, oToMy 4TO Balll KOJ| — €/AIHCTBEHHOE MECTO, T/1e
CO3/IAI0TCS €T0 IKIEMILJISIPBI.

© Bhbi 10/pKHBI peann3oBath MeTojibl equals() u hashCode() u cpaBHUBATH OGBEKTHI, IIPEICTAB-
JISTIONINE JICHEXKHYIO CYMMY, <110 3HAaUE€HUI0».

O Bawm 110Ha106UTCSI CTPOKOBOE IPEJCTABJIECHIE JIEHEKHOI CyMMBbI B BHJIE 9K3eMILIspa String.
Peanusyiite metoz toString(), a TakiKe cTaTHUYeCKUii METOJ CO3/IaHUsT IK3EMILISIPOB U3 00b-
€KTOB String.

Hanee cieayer oGHOBUTH OCTaJIbHBIE YACTH MOJENN, 3alelcTBOBaB Kjacc Mon-
etaryAmount 11T BceX CBOWCTB, CBSI3aHHBIX C JIeHbTaMM, TaKuX Kak Item#buyNowPrice
1 Bid#tamount.

Koueepmalguﬂ 3nauenuil c6olCme OCHOBHBLLX MUNOE

Kax 310 06614HO 6I)IB3.6T, CITCIIMaJIMCThI, OTBE€YAIOIIE 3a 633y JITaHHBIX, HE MOT'YT pea-
JIN30BaTb MMOAAECPKKY HECKOJIbKUX BAaJIOT ITPAMO ceilyac — UM HYKHO 6oJblIIEe BpEMEHN.
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Camoe ObICTPOE, UTO OHU MOTYT C/IeJIaTh, — 9TO U3MEHUTD TUII JIAHHBIX cToJI01a. OHM
[IPE/JIOKIIN XpaHuTh 3HadeHre BUYNOWPRICE B Tabauiie ITEM, B crosiOie Tuna VARCHAR,
1 100aBJISATh KOJ BaJOTHI B BHE Cy(hdUKca CTPOKOBOTO TPEACTABICHUS JCHEKHON
cyMMbL. K mpuMepy, XpaHnMoe 3HaueHre MoKeT uMeTh Bz 11.23 USD min 99 EUR.

ITpu coxpaHeHWH TaHHBIX HK3eMILISIP MonetaryAmount HeoOXOAUMO TIPEOGPa3OBATh
B 00beKT String ¢ momoOHbIM npecTaBacHueM. TIpu 3arpyske JaHHBIX 00bEKT String
HY’KHO IIpeoGpasoBath 00paTHO B 9K3eMILIsIp MonetaryAmount.

[Ipocretimiee perienme 3aKII0YaETCS B UCTIOJIB30BAHNN javax.persistence.Attrib-
uteConverter — cranapTHOTO MexaHn3Ma paciuperus B JPA, — kak mokasaHo B Jinc-
TuHTe 5.8.

Jluctuur 5.8 < lpeobpa3oBaHne CTPOK B 9k3eMnasipbl MonetaryValue
®daiin: /model/src/main/java/org/jpwh/converter/MonetaryAmountConverter.java

@Converter(autoApply = true) <— Asromatnyecku npuMmeHseTcs k nonsm Tuna MonetaryAmount
public class MonetaryAmountConverter
implements AttributeConverter<MonetaryAmount, String> {

@0verride
public String convertToDatabaseColumn(MonetaryAmount monetaryAmount) {
return monetaryAmount.toString();

}

@0verride
public MonetaryAmount convertToEntityAttribute(String s) {
return MonetaryAmount.fromString(s);

}

Kouseprep nosken peanmszoBaTh nHTepdetic AttributeConverter; iBa aprymenTa
OMPE/IETISIIOT TUTT CBOWCTBA Java 1 THTI cToJIONA B cXeMe 6asbl JAHHBIX COOTBETCTBEHHO.
Java-Tun B gaHHOM ciIyuae — 910 MonetaryAmount, a T 6asbl JaHHBIX — String, oToGpa-
JKaeMblii, kak 00b19HO, B SQL-Tui VARCHAR. Kitace moskeH ObITh OTMEUEH aHHOTAIeN
@Converter win o6bstBIEH KOHBepTEpoM B (haiine Metaganubix orm.xml. Ecau mapa-
MeTp autoApply BKJIOYeH, J000€e CBOICTBO THIa MonetaryAmount B IipeaMeTHOI Mojie-
s (B KJIacce-CyIHOCTH WM BO BCTpaMBaeMoM Kiacce) Gyer o6pabarbiBaThest KOH-
Beprepom aBromatudecku. (IlycTh Bac He BBOAUT B 3a6JysKAeHUE HazBaHUE METO/A
convertToEntityAttribute() unrepdeiica AttributeConverter; ums BbIGpaHO He caMoe
y/IauyHoe. )

ITpumepoMm cBoiicTBa ¢ Tunom MonetaryAmount B MoJe/IU IpeAMETHOI 06JacT MO-
JKeT MOoCTyKUTh Item#buyNowPrice:

daiin: /model/src/main/java/org/jpwh/model/advanced/converter/ltem.java
@Entity
public class Item {

@NotNull
@Convert( <— Heobs3aTenbHas aHHOTAUMS, T. K. aKTUBEH NapameTp autoApply
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converter = MonetaryAmountConverter.class,
disableConversion = false)
@Column(name = "PRICE", length = 63)
protected MonetaryAmount buyNowPrice;

/] ...

Annorarmio @Convert MOKHO OITyCTUTD: OHA TIPUMEHSETCS [T TIePeOTIpe/ie/ICHIS
WJIN OTKJIIOUEHUS KOHBEPTEpa JIJIT KOHKPETHOTO cBolicTBa. AHHOTaus @Column mepe-
UMeHOBBIBaeT cToJibert 6a3nl B PRICE; 10 yMOJYAHWIO OH 11Oy i1 Obl umst BUYNOWPRICE.
[l aBTOMATHUECKOTO CO3/IJaHMs CXeMBI ero THII oTpesiessieTcst Kak VARCHAR ¢ juinHON
B 63 cuMBOTA.

IMosske, KOT/Ia aIMUHUCTPATOPBI GA3bl TAHHBIX OGHOBAT CXEMY U MPEIOCTABAT BaM
CTOJIOIIBI JIJIST XPAHEHUST IEHEKHOM CYMMBbI U BAJTIOTBI, BAM IIPU/IETCSI BHECTU U3MEHEHUSI
B HECKOJIBKUX MecTaxX B IIporpaMme: yaalauTh Kjaacc MonetaryAmountConverter us mpo-
eKTa ¥ c/iesaTh Kirace MonetaryAmount BcTpanBaeMbIM € ITOMOIIBIO aHHOTAIMU @Embed-
dable — mocJie 9TOro OH aBTOMATUYECKK OYIeT 0TOOpaKaThCs B iBa CTOJIOA Oas3bl JaH-
HBIX. TAK/KEe MOKHO C JIETKOCTBIO BBIGOPOYHO MOAKIIOUATH U OTKIIOYATh KOHBEPTEPHI,
€CJI HEKOTOPBIE TAOJUIIBI B CXEMe €llle He OOHOBUJIHCH.

ToJIbKO YTO CO3/IAaHHBIA KOHBEpTEp paboTaeT ¢ Kaaccom MonetaryAmount — HOBBIM
KJIacCOM B TIpeAMeTHOH Mozesn. Ho mpuMeHeHre KOHBEPTEPOB HE OTPAHUYMBACTCS
MOJIb30BATEIbCKIUMU KJIACCAMU — MOKHO TaKKe TepeoTpe/esisiTh BCTPOeHHbIe ajlarTe-
poi tunioB Hibernate. Haripumep, MOKHO co31aTh COOCTBEHHDIN KOHBEPTEP JIJIsI HEKOTO-
PBIX WJIH JJake 717151 BceX CBOMCTB THna java.util.Date B npeamerHoit Moesnu.

KouBepTepsl MOKHO NPUMEHSTH K CBOHCTBAM KJIACCOB CYIIHOCTEH, TaKUX Kak
Item#tbuyNowPrice u3 mpenpiyniero npumepa. Ho nx takxe MOKHO TPUMEHSITH K CBOI-
CTBaM BCTPAMBAEMBIX KJIACCOB.

IIpeoopasoeanue 3navenuii nonei KOMNOHEHMOS

B 910ii riaBe MbI pazpabaThIBaJU IPUMEP XOPOIIO ACTATM3UPOBAHHON TIpEIMET-
Hoit Mosesn. Panee BbI n3ompoBaiy wHbopMarmio ob aapece mosab3osarenst (User)
1 0TOGpasu/Ii BeTpanBaeMbiil kiacce Address. /laaiiTe IPoOIOJIKIM 9TOT MPOTIECC U JI0-
GaBUM HacTeOBAME, MCTIOIB3YsT aOCTPAKTHLIN K1ace Zipcode, Kak MOKa3aHo Ha prc. 5.5.

Address n ,Wl

street : String

ity : String value : String

[ GermanZipcode | [ SwissZipcode |

Puc. 5.5 < AGCTpaKkTHbI knacc Zipcode
MMEET [Ba KOHKPETHbIX nogknacca

Kiacce Zipcode TpuBuaibHO IPOCT, HO He 3a0yABTE PEATM30BATh ONPEIEIEHIE PABEH-
CTBA 110 3HAYCHUIO:
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daiin: /model/src/main/java/org/jpwh/model/advanced/converter/Zipcode.java
abstract public class Zipcode {

protected String value;

public Zipcode(String value) {
this.value = value;

}

public String getValue() {
return value;

}

@0verride
public boolean equals(Object o) {
if (this == o) return true;
if (o == null || getClass() != o.getClass()) return false;
Zipcode zipcode = (Zipcode) o;
return value.equals(zipcode.value);

}

@0verride
public int hashCode() {
return value.hashCode();

}

Terrepb MOXHO MHKAICYJIMPOBATH PA3nyne MeK/Iy HEMEIKUMU 1 MMBEHIIapCKUMU
MOYTOBBIMU MHIEKCAME U UX 00pabOTKY B MOKJIACCAX IPEAMETHON MOIEJIH:

daiin: /model/src/main/java/org/jpwh/model/advanced/converter/
GermanZipcode.java

public class GermanZipcode extends Zipcode {

public GermanZipcode(String value) {
super(value);

}

B nojkJiacce moka He peajiM30BaHO HUKAKOI 0coOeHHOiT pyHKIMoHa pHOCTH. Hau-
HeM ¢ HanboJIee OUeBUIHOTO Pa3/Inyusl: HEMELKHE OUYTOBbIE HHAEKCHI MMEIOT Iy
B [ISTh CUMBOJIOB, HIBeiinapcekue — yerbipe. O6 9TOM 1103a00TUTCSA HAIll ClIeIUalbHbIN
KOHBEpTep:

daiin: /model/src/main/java/org/jpwh/converter/ZipcodeConverter.java

@Converter
public class ZipcodeConverter
implements AttributeConverter<Zipcode, String> {

@0verride
public String convertToDatabaseColumn(Zipcode attribute) {
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return attribute.getValue();
}

@0verride
public Zipcode convertToEntityAttribute(String s) {
if (s.length() == 5)
return new GermanZipcode(s);
else if (s.length() == 4)
return new SwissZipcode(s); <

. Ecnu Bbl 0ka3anuchb TyT,
throw new IllegalArgumentException( T0 NofiyMaiiTe 0 YNCTKe 6agbl AAHHBIX...

"Unsupported zipcode in database: " + s unu cospaite nogknacc InvalidZipCode
); 1 BO3BPALLAITE ET0 B 3TOM MECTE

ITpu coxpanenun sHaueHus cpoiictBa Hibernate BbisbiBaer meTosn convertToData-
baseColumn() koHBepTepa, KOTOPBIN BO3BpAlllaeT CTPOKOBOE IpE/CTaBICHUE B BUJIC
obbexTa String. Tumn crosbia B cxeme — VARCHAR. TIpu 3arpyske sHaueHUsT HYKHO TIPO-
BEPUTH €ro JUIMHY U CO3/IaTh 9K3eMILISIP Kaacca GermanZipcode wim SwissZipcode. 9To
Bala cOGCTBEHHAS MPOIIEyPa OMPe/IeJICHIS THTIA, U BAM PeIaTh, KaKOi THI Java Bbi-
GpaTh [IsT JAHHOTO 3HAYCHWSI.

Terepb MpUMeHUM KOHBEPTEP K KaKOMY-HUOY/Ib CBOWCTBY THTIa Zipcode — Hampu-
Mep, K cBOHCTBY homeAddress kiacca User:

daiin: /model/src/main/java/org/jpwh/model/advanced/converter/User.java
@Entity

@Table(name = "USERS")

public class User implements Serializable {

@Convert( <— MMoa oaHoli aHHoTaumeit @Convert MOXHO 06beaNHNTL NIPEe0GPA30BAHIE HECKOMbKMX aTpUGYTOB
converter = ZipcodeConverter.class,
attributeName = "zipcode" <— Wn «city.zipcode» Ans BAOXEHHbIX BCTPANBAEMbIX KOMMOHEHTOB

)

protected Address homeAddress;

/] ...

ITapamerp attributeName oObasiser atpubyT zipcode BeTpamBaeMoro kjacca Ad-
dress. MOXHO HMCIIOJIB30BaTh TOUEYHYIO HOTAIMIO IS YKA3aHUs MyTH K aTpuOyTy —
ecian zipcode sBiseTCSA He CBOMCTBOM KJyacca Address, a CBOHCTBOM BCTPanMBaeMOro
Kiacca City (kak GbLIO MOKA3aHO paHee B ATOH TJaBe), MyTh K HEMY MOJKHO yKa3aTh
Tak: city.zipcode.

Ecu k oiHOMY BCTPOEHHOMY CBOKCTBY TpeGyeTcst IPUMEHUTh HECKOJIbKO aHHOTA-
it @Convert — HanpuMep, 4TOOBI MPEOOPA30BaTh HECKOJIBKO aTpUOYTOB Kaacca Ad-
dress, — X MOXXHO OOBEMHUTH B OJIHY aHHOTamio @Converts. KouBeprepbl MOXKHO
TaK)Ke NMPUMEHSATh K 3HAYCHUSM KOJUICKIIMI M CJI0Bapei, eciiv uX 3HaYeHusd u/uin
KJIOUU UMEIOT OCHOBHOI Wi BeTpamBaemblil Tutt. K mpumMepy, MOKHO 106aBUTh aHHO-
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Taruio @Convert mepe XpaHUMBIM CBOICTBOM THTIa Set<Zipcode>. [los:xe, B raBe 7, MbI
MOKaskeM, Kak 0TOOpakaTh XpaHUMbIE KOJJICKITMN TIPU MTOMOIIN aHHOoTaruu @Element-
Collection.

s XxpaHUMBIX cotoBapeit mapameTp attributeName annoTtammu @Convert uMmeet crie-
IIUAIBHBIN CUHTAKCIUC:

O ecsim cBOIICTBO zipcode nmeet Tun Map<Address, String>, IpuMeHNUTb KOHBEPTED

K KasKZIOMY KJIFOUY B CJIOBape MOKHO MTpH TIoMotiu atpubyTa key . zipcode;

QO ecim cBoiicTBO zipcode mmeet Tum Map<String, Address>, IpUMEHUTH KOHBEPTED
K KaKJIOMY 3HAUECHUIO B CJIOBape MOKHO IIPU MOMOIIH aTTpubyTa value.zipcode;

O ecsim cBOIICTBO zipcode nmeet Tun Map<Zipcode, String>, mpuMeHNUTH KOHBEPTED
K KJTIOUy KayK/0H 3alliCH B CJIOBApe MOKHO TIPH TIOMOTIH aTprOyTa key;

QO ecim cBoiicTBO zipcode mmeet Tum Map<String, Zipcode>, MpUMeHUTH KOHBEPTED
K 3HAQUCHUIO KaXK[OH 3aITUCH B CI0Bape MOKHO TTPH TIOMOTIH aTprbyTa attribu-
teName.

Kak u mpeskjie, ecjii BCTpanBaeMble KJIaCChl BJIOKEHBI, B Ka4eCTBE MMEH aTpuly-
TOB MOTYT YKa3bIBaThCs ITyTH, 3alMCAHHbIC B TOUEYHOUM HOTAIMU; MOKHO HAITMCATh
key.city.zipcode, yToObI cocaThCs Ha CBOMCTBO zipcode kiacca City B KOMIIO3MIMI
¢ ksaccoMm Address.

Konuseptepst J PA mMmeroT cietytoniyue orpaHndeHUsT:

O WX Heb3d MPUMEHSITH K CBOWCTBY-UAECHTU(HUKATOPY WU CBONCTBY C BepcHeit

CYITHOCTH;

QO He ciefyeT TPUMEHSTh KOHBEPTEPHI K CBOWCTBAM, OTMEUEHHBIM aHHOTAI[USMU
@Enumerated i @Temporal, MOTOMY UTO 9TH aHHOTAIMH YiKe OTIPEIEISIOT Heob-
XOAUMbIe TpeoOpazoBanus. Ecim morpebyercst MpUMEHUTh COOCTBEHHBIN KOH-
BepTep K MEPEUNCACHUSM WU CBOMCTBAM C JIaTOM/BpeMeHeM, He OTMeJaliTe nxX
aHHoTaruel @Enumerated nim @Temporal;

O KoHBepTep MOKHO TPUMEHWUTh K CBOHCTBY, OTOOpaKeHHE KOTOPOTO OIIU-
chiBaercst B aiie hbm.xml, HO TOTIA K UMEHU CiepyeT A00aBUTh MPehUKC:
type="converter:qualified.ConverterName".

BepreMmcs k mojiepskKe HECKONBKUX BalOT B ipusioxkernn CaveatEmptor. Anmu-

HUCTPATOPBI Oa3bl JAHHBIX B OUEPEHON pa3 OOHOBUIIN CXEMY ¥ MOMPOCUIIN Bac 0OHO-
BUTH MPUJIOKEHHUE.

OcoBsEHHOCTU HIBERNATE

5.3.3. PacwwupeHue Hibernate
C NOMOLLbIO NONIb30BaTEIbCKUX TUMOB

Hakonen Mbl 106aBuin B cxemy 6asbl JaHHBIX HOBbIE CTOJOLBI I TOALEPHKKU He-
CKOJIbKUX BamoT. Tereps B Tabmuiie ITEM ectb cTonOer; BUYNOWPRIC E_AMOUNT u oTeJib-
HBII cTOMOeI] BUYNOWPRICE_CURRENCY, mpezicTaBJisiiolinii BajoTy. Takke MMe0TCs 1Ba
crosibia INITIALPRICE_AMOUNT u INITIALPRICE_CURRENCY. Itm CTOJIOIBI Tpe6yeTCH
otobpasuTh B cBolicTBa buyNowPrice u initialPrice tuma MonetaryAmount B Kjacce
Item.
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B uzease xotenoch 0b1 n36€KaTh HEOOXOAUMOCTH U3MEHSITH MTPEAMETHYIO MOJICIIb;
CBOICTBA y:Ke UCIOJIb3YIOT KJacc MonetaryAmount. K coskanenuio, craniapTusnpoBaH-
Hble KOHBepTepbl JPA He mozepKuBaroT mpeoOdpazoBaHuisl 3HaUCHUI B HECKOJIBKO WJIH
13 HECKOJIBKUX CTOIONOB. [[pyroe orpannyeHne KOHBePTepOB JPA — WHTETpaIuis ¢ Me-
XaHU3MOM 3a11pocoB. HeBo3moskno Hanmcarsb ciaeaylomuii 3anpoc: select i from Item
i where i.buyNowPrice.amount > 100. biarogapst KoHBepTEpY M3 MPEABIIYIIETO pasiesa
Hibernate snaer, kax npeo6pasosaTh Kjacc MonetaryAmount B ctpoky u o6parao. Ho
eMy HeM3BECTHO O CYIIeCTBOBAHUH aTpubyTa amount B kmacce MonetaryAmount, moatomy
OH HE CMOJKET pa3zobpath MOLO0OHOTO 3a1Tpoca.

Ity npobiieMy JIETKO PelinTh, 0ToOpasuB Kiacc MonetaryAmount Kak BCTpanBaeMblid
(@Embeddable), momxobHO Kiaccy Address, KOTOPBIN MBI 0OCY/IIJIN PaHEe B ATOH TJIaBe.
Kaxmoe mosie kimacca MonetaryAmount — amount m currency — 6y11eT OTO6pa>KaTbC§I B CO-
OTBETCTBYIOMINI cTOJIOEI] Oa3bl TAHHBIX.

OpHaKo aIMUHUCTPATOPBI Ga3bl JAHHBIX J0OABUIN K TPEOOBAHUAM TIOMPABKY: T10-
CKOJIBKY JIpyTOe, boJjiee cTapoe MPUJIOKEHIe Takke obpaiiaercs Kk Oase JaHHBIX, He-
06X0IUMO TIPE0OPA3OBBIBATE KAXK/YI0 CYMMY B I€JIEBYIO BATIOTY IEpPell COXPAHEHUEM
B 6asy ganubix. K npumepy, sHadenue Item#buyNowPrice M0/KHO XpaHUTbC B J0J1Ia-
pax CIIIA, a snauenue Item#initialPrice moskHO XparuThes B eBpo. (Ecau atoT mpu-
Mep II0Ka3aaca BaM IPUTAHYTHIM 3a YIIU, MOXKEM BaC YBEPUTDH, YTO B PeabHOM MUPE
BCTpPeYaroTCsl Ky/la XyAIlie TPUMepbl. JBOJIONNS MCTI0Jb3yeMOl COBMECTHO CXeMbl
Gasbl JAHHBIX MOKET OKa3aThC 3aTPATHOM, HO OHA TeM He MeHee HeoOX0MMa, TOTOMY
9TO JIaHHbBIE BCETMA CYIIECTBYIOT oJbIine mprioxkennii.) Hibernate mveer cobersen-
nbiit API 1711 KoHBEpTEpa — TOYKY pacilupeHus s J0CTyla Ha 60jiee HU3KOM YPOBHE.

Touxu pacwupenus

Wurepdeiicer s pacmmpenns cucrembl Trinos Hibernate onpegesennl B nakere

org.hibernate.usertype u Bkitouator:

O UserType — 103BOJIsIET TPEOGPA30BHIBATD 3HAYCHUS TIOCPEACTBOM B3aMMOICH-
cTtBuil ¢ 00bruHBIME Kiaccamu JDBC: PreparedStatement mipu coxpaHenuu u Re-
sultSet npu 3arpyske. PeasimzoBaB aToT nHTEpdENC, BbI CMOKETE KOHTPOJIU-
poBaTh MOPSIOK KIIMHUPOBAHUS 3HAYEHUI U TIPOBEPKU U3MEHEHUN COCTOSTHUN
obobekros B Hibernate. Aganrep aust kiaacca MonetaryAmount HOJKEH peainso-
BaTh ATOT UHTEPDEIIC;

O CompositeUserType — pacutupsiet UserType, nipegoctasiisist dpeiimBopky Hiber-
nate GoJiblie ToAPOOHOCTEl 06 azaNTUPyeMOM Kaacce. Bbl MOKeTe yKa3aTh, 4To
KOMITOHEHT Tuia MonetaryAmount mmMeer aBa moJssL: amount 1 currency, — 1 3aTeM
obpalaThCs K 9TUM IOJISM B 3alIPOCAX, MCII0JAb3Ysl TOUCUHYIO HOTAIIMIO, HAIIPH-
Mep: select avg(i.buyNowPrice.amount) from Item i;

O ParameterizedUserType — jobaBJiisieT HACTPOIKY OTOOPAKEHMIT B KJIACC ajariTe-
pa. Bbl I0/KHBI peannsoBaTh 9TOT uHTEpdEic A1 mpeobpasoBaHus 0ObEKTOB
MonetaryAmount, TOTOMY YTO B HEKOTOPBIX OTOOPaKEHUIX HYKHO KOHBEPTHPO-
Barb cymMmy B jrosutapel CIITA, a B ipyrux — B eBpo. Bam nipujiercst nanucats Bee-
0 OJIMH aJIaliTeP, a 3aTeM BbI CMOKETE HACTPAUBATh €T0 TI0BEIEeHHE JJIst 0ToOpa-
JKEeHUSI T10JIelt;
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O DynamicParameterizedType — GoJiee momtabIit AP yripaBieHIs HacTPOIKAMHU, OT-
KPBIBAIOTIUI IOCTYTI K AMHAMUYECKOI MH(MOPMAITUH /1Al Tepa, TAKOM Kak MMeHa
Tab/IUIL 1 CTOJIO0B, B KOTOPbBIE BBIIOJIHAETCs 0TOOpaskeHue. Bol MoxeTe 3ampoc-
TO BBIOpATD ero BMecTO ParameterizedUserType — 9To He MOBJIEUET IOTIOJTHUTEb-
HBIX 3aTPaT U HEe YBEJIUYUT CJOKHOCTH;

O EnhancedUserType — Heobsi3aTenpHblii uHTEpdEc s aganTepoB CBONCTB-
UACHTUPUKATOPOB U cesleKTOPoB. B otimmune ot konseptepoB JPA, kiacc User-
Type B Hibernate MoseT cry;KUTh a[anTepoM CBOCTBA CYIHOCTH JI0GOTO THTIA.
Ho mockonbky kimace MonetaryAmount He sIBJIsIeTCST TUTIOM CBOMCTBaA-UAeHTUDN-
KaTopa WJIHM CENEKTOPa, BaM 9TOT WHTepdeiic He MOHAI00UTCS;

UserVersionType — HeoGsi3aTeibHBII MHTEPGEIC 115 afaTepoB CBONCTB, XpaHsi-
IIMX HOMepa BePCUil 00bEKTOB;

UserCollectionType — aTOT peiko MCTOIB3yeMbIil HHTepdeIc TpUMeHsIeTCsT 11
peaym3anuu cOOCTBEHHBIX KOJUTeKIil. Ero Hy:KHO peannsoBarh mpu pabore
¢ KoJuTeKIuaMu, uMetonmmu Tuibl He n3 JDK, a Takke 11 coxpaneHus J10110J1-
HUTEJbHON CEMaHTHUKU.

B agantepe nna knacca MonetaryAmount MbI peasindyeM HEKOTOPBIE U3 3TUX MHTEP-

eiicos.

Peanuzauus unmepgeiica UserType

Kiacc MonetaryAmountUserType Z10BOJBHO OOMIMPHBIIA, II09TOMY MbI OyIeM U3yd4aTh
€ro B HeCKOJIbKO aTanoB. Huske nepeunciennsl nHTEpdEichl, KOTOPbIe OH peayn3yeT:

daiin: /model/src/main/java/org/jpwh/converter/MonetaryAmountUserType.java
public class MonetaryAmountUserType
implements CompositeUserType, DynamicParameterizedType {

/] ...

Crauana peanusyem unrepdeiic DynamicParameterizedType. Bribop LeseBoit Bamio-
THI JIJIsT KOHBEPTAIIMN [TPOU3BOIMTCS TIyTEM aHAI3A TTapaMeTpa 0TOOPaKECHISE:

daiin: /model/src/main/java/org/jpwh/converter/MonetaryAmountUserType.java
protected Currency convertTo;

public void setParameterValues(Properties parameters) {

ParameterType parameterType = <— © O6paleHne K iHAMUYECKUM NapameTpam
(ParameterType) parameters.get(PARAMETER_TYPE);

String[] columns = parameterType.getColumns();

String table = parameterType.getTable();

Annotation[] annotations = parameterType.getAnnotationsMethod();

String convertToParameter = parameters.getProperty("convertTo"); -
this.convertTo = Currency.getInstance( ® Onpepenexve
convertToParameter != null ? convertToParameter : "USD" LLeN1eBOM BanioThl

);
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© 37ech MOXKHO TTONYYHUTD AOCTYI K HEKOTOPBIM AMHAMUYECKUM TTapaMeTpaM, TAKUM Kak MMeHa
CTONIOIOB, B KOTOPbIE POU3BOAUTCS OTOOpaskeHne, Tabauibl (CYIHOCTH) WM JasKe aHHO-
TaIMM MOJI UM METO/Ia YTeHUsT 0TOOPaKaeMoro cBOWCTBA. XOTS B HTOM IIPUMEPE OHU U He
noTpebyTes.

@ /I onpe/iesieHns 1eJI€BON BaTIOThI IPU COXPaHEHUN 3HaYeHusT B 6a3y JaHHBbIX MOTpebyeT-
€4 TOJIBKO TIapametp convertTo. Eciin mapamerp He ycTaHOBJIEH, 110 yMOJYAHKUIO BHIOMPAIOTCS
nosutapbt CIITA.

[laee caemyeT BCmoMOTaTeIbHBIN KO, pearnaytontuii maTepdeiic UserType:

daiin: /model/src/main/java/org/jpwh/converter/MonetaryAmountUserType.java

public Class returnedClass() { <— © Apantupyemslii knacc
return MonetaryAmount.class;

}

public boolean isMutable() { <«— @ Mo3Bonser BKNOYUTL ONTUMM3ALMIO
return false;

}

public Object deepCopy(Object value) { <— @ Konmpyer sHayeHue
return value;

}

public Serializable disassemble(Object value, <— @ BosBpawaer cepuanu3oBaHHoe NPeACTaBNeHme
SessionImplementor session) {
return value.toString();

}

public Object assemble(Serializable cached, <— @ Cospaet ak3emnnsap MonetaryAmount
SessionImplementor session, Object owner) {
return MonetaryAmount.fromString((String) cached);

}

public Object replace(Object original, Object target, <— @ Bosspawaer konuio opurnHana
SessionImplementor session, Object owner) {
return original;

}

public boolean equals(Object x, Object y) { <€— @ Onpenenser, noMeHOCH 11 3HAYEHNE
return x ==y || !(x == null || y == null) && x.equals(y);
}

public int hashCode(Object x) {
return x.hashCode();

}

© Meroj returnedClass Bo3BpalliaeT alalTUPYEMbIil KJIacc — B IAaHHOM carydae MonetaryAmount.

® Ecsin usBectHO, uTO KIace MonetaryAmount wensmensiembrii, Hibernate Moser mpuMeHsTh He-
KOTOPBIE ONITUMA3AIUN.

© Ecan dpeiimBopky Hibernate norpebyercsi ckomupoBarh 3Ha4e€HNE, OH BBI30BET 9TOT METO/L
B ciryuae nemaMeHseMBIX KJIacCOB, TAKUX Kak MonetaryAmount, MOKHO BO3BpaIlaTh repeia-
HOE 3HaYeHMHe.
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O Hiberante Boi3biBaeT disassemble, Korjga coxpamHsieT 3HaYeHHe B I00AIBHOM Pas/esieMOM
Kallle BTOPOro ypoBHs. MeTo 0/oKeH BepHYTh cepuai30BaHHOE 3HAUeHNe B BUJIE 9K3eM-
misipa Serializable. B corydae ¢ xiaccom MonetaryAmount mpoiie Bcero BepHyTb IIpejicTaBJle-
Hue B Bujie 00bekTa String. Miu, mockosbky kiacc MonetaryAmount cam peasusyer untepdeiic
Serializable, MOHO BEPHYTb €r0 9K3eMILISIP HEITOCPEICTBEHHO.

© Hibernate BbI3bIBa€T 3TOT METO/I, KOTJIA YUTAET CEPUATUZ0BAHHOE [IPE/ICTABJIEHIE U3 I100aIb-
HOTO Pa3ie/IsieMoro Kalia BTOpPOro ypoBHs. Jk3emIisap MonetaryAmount cosnaercst U3 CTpoko-
BOI'O IIpe/cTaBeHus B Bujie oObekra String. Eci Obl B K3llle XPaHUIICS CePUATM30BAHHbII
sK3eMILstp MonetaryAmount, MOKHO ObLIO Obl BEPHYTH €r0 HETIOCPEICTBEHHO.

O DTOT MeTO/ BHI3bIBAETCS BO BPEMSI OllepaIuil CAUSHUs, BLITIOTHIEMbIX MeToloM EntityMa-
nager#merge(). OH 0JKeH BepHYTb KONUIO opuruHasa. im, ecin Tun-sHadeHue sBisieTcs
Hens3MeHdaeMbIM, Kak MonetaryAmount, MOKHO BEpHYTb OpUTHHAIL.

@ Yt06b! onpeaeanTh (hakT U3MEHEHUA W HeoOXOAMMOCTD 3anucu B Gasy aannbix, Hibernate
HCI0JIb3YeT IIPOBEPKY Ha PABEHCTBO M0 3HaUeHUI0. MOXKHO MTOJI0KUTHCS HA IIPOIle/Lypy Ollpe-
JleJIEHUS PaBEHCTBA, YKe HAIlMCAHHYT0 /IUId Kiacca MonetaryAmount

HaCTOHHIyIO pa60Ty AlaIITEP BBIMTOJHACT B MOMEHTDI 3arpy3K1 1 COXpaHCHUA 3Ha1Y€-
HI/II>,I, KaK MMOKa3aHO B peajin3anusiax CJAeAYIONNX METOI0B!

daiin: /model/src/main/java/org/jpwh/converter/MonetaryAmountUserType.java

public Object nullSafeGet(ResultSet resultSet, <— © Yuraer aksemnnsp ResultSet
String[] names,
SessionImplementor session,
Object owner) throws SQLException {

BigDecimal amount = resultSet.getBigDecimal(names[@]);
if (resultSet.wasNull())
return null;
Currency currency =
Currency.getInstance(resultSet.getString(names[1]));
return new MonetaryAmount(amount, currency);

}

public void nullSafeSet(PreparedStatement statement, <— @ Coxpansier aksemnnsp
Object value,
int index,
SessionImplementor session) throws SQLException {

if (value == null) {
statement.setNull(
index,
StandardBasicTypes.BIG_DECIMAL.sqlType());
statement.setNull(
index + 1,

StandardBasicTypes.CURRENCY.sqlType());
} else { KoHBepTMpOBaTh B LiENEBYIO BANOTY

MonetaryAmount amount = (MonetaryAmount) value; nip coxpareru MonetaryAmount

MonetaryAmount dbAmount = convert(amount, convertTo); <=
statement.setBigDecimal(index, dbAmount.getValue());
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statement.setString(index + 1, convertTo.getCurrencyCode());

}

protected MonetaryAmount convert(MonetaryAmount amount, <— @ Konseptupyer Banioty
Currency toCurrency) {
return new MonetaryAmount (
amount.getValue().multiply(new BigDecimal(2)),
toCurrency
)5
}

© Oror mero uuTaer 06bekT ResultSet, koraa ax3emiisip MonetaryAmount ussiiexaercst us 6asbi
JNaHHbIX. MeToj 1osydaeT 3HaueHus amount u currency us pesyJibraTa 3alpoca U CO3/IaeT K-
3eMILIAp KJjacca MonetaryAmount.

@ DTOT METOJI BBI3BIBAETCS, KOrla TPeOyeTcst COXpaHuTh 00bekT MonetaryAmount B a3y aHHBIX.
CyMMa nepecyrThIBAeTCS B 1IeJIEBYIO BAJIIOTY, U 3aTeM 3HAYEeHUs amount 1 currency coxpassi-
10TCd B 9K3eMILigpe PreparedStatement (ecsiu Tobko ak3emiigp MonetaryAmount ne null —
B 9TOM CJIydae JIJIs II0/ITOTOBKU BbIPasKeHMs BbI3biBaeTcst setNull()).

© 3jech MOXKHO peain30BaTh JoOble IpaBuIia mpeodpaszoBanust. JlJist 1esieil ipuMepa 3HaueHue
[IPOCTO YABAUBAETCs, YTOOBI MOKHO OBLIO JIETKO YOEAUTBCs, YTO MpeodpazoBaHie IPOIILIO
YCIIENIHO. DTOT KO/l HY’KHO IOMEHSTh Ha HACTOSIIIYIO KOHBEPTAIIMIO B PEaJbHOM IPHUJIOIKe-
Huu. JlaHHBII METO/L He sABJIsIeTC YacTblo nHTepdeiica UserType.

[lanee caenyior meronbl nnTepdeiica CompositeUserType, moMoraiomme mMOTYIATH
cejenus o kiaacce MonetaryAmount, uto6n1 Hibernate mor unrerpuposath 3T0T KIacce
B MEXaHU3M 3aIIPOCOB:

daiin: /model/src/main/java/org/jpwh/converter/MonetaryAmountUserType.java

public String[] getPropertyNames() {
return new String[]{"value", "currency"};

}

public Type[] getPropertyTypes() {
return new Type[]{
StandardBasicTypes.BIG_DECIMAL,
StandardBasicTypes.CURRENCY
};
}

public Object getPropertyValue(Object component,
int property) {
MonetaryAmount monetaryAmount = (MonetaryAmount) component;
if (property == 0)
return monetaryAmount.getValue();
else
return monetaryAmount.getCurrency();

}
public void setPropertyValue(Object component,
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int property,
Object value) {
throw new UnsupportedOperationException(
"MonetaryAmount is immutable"

);

Pabora naj knaccom MonetaryAmountUserType 3aBeplieHa, U TEIepb €ro MOMKHO UC-
nosb3oBaTh B @org.hibernate.annotations.Type, kak mokasano B pasgeie <«Bbibop
ajlanTepa TUTa» BBITTE. JTa aHHOTAINS TaKsKe TTO/IePKUBAET TTapaMeTphl U TIO3BOJISIET
YKa3aThb 1eJIeBYI0 BIIOTY C IIOMOIIIBIO ITapameTpa convertTo.

MbI coBeTyeM CO3[aBaTh 0npedeieiis Munos, CBI3biBas aanTepbl ¢ HEKOTOPBIMU
rmapaMeTpaMu.

Hcnonvsosanue onpeaeﬂeuuﬁ munoe

WTak, Ham HYsKeH OJIMH afianTep /s npeobpasosanst B fosiapsl CIIIA u ete ogun
st ipeoOpasoBanus B eBpo. Eciin oH pa3 0ObsIBUT 9TH MapaMeTphbl Kak onpedee-
Hue muna, Bam He TIPUAETCsT TIOBTOPSTh UX B OTOOPaKEHUSAX CBOUCTB. JIydIINM MECTOM
ISt OOBSIBICHUST ONIPE/IeIeHUIT TUTIOB sIBJIsieTcsl (DaiiJl MeTaJaHHbIX YPOBHS IMaKeTa
package-info java:

daiin: /model/src/main/java/org/jpwh/converter/package-info.java

@org.hibernate.annotations.TypeDefs({
@org.hibernate.annotations.TypeDef(
name = "monetary amount_usd",
typeClass = MonetaryAmountUserType.class,

parameters = {@Parameter(name = "convertTo", value = "USD")}
)5
@org.hibernate.annotations.TypeDef(

name = "monetary_amount_eur",

typeClass = MonetaryAmountUserType.class,

parameters = {@Parameter(name = "convertTo", value = "EUR")}

)
1

package org.jpwh.converter;
import org.hibernate.annotations.Parameter;

Terepb MOKHO KCIOJIb30BaTh aJalTepbl B OTOOPAKEHUAX, UCIIOJNb3Ysl HA3BaHUSI
monetary_amount_usd u monetary_amount_eur.
Jlasaiite oToGpasum cBoiicTBa buyNowPrice u initialPrice kiacca Item:

daiin: /model/src/main/java/org/jpwh/model/advanced/usertype/Iltem.java

@Entity
public class Item {

@NotNull
@org.hibernate.annotations.Type(
type = "monetary_amount_usd"
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@org.hibernate.annotations.Columns(columns = {

@Column(name = "BUYNOWPRICE_AMOUNT"),
@Column(name = "BUYNOWPRICE_CURRENCY", length = 3)
9
protected MonetaryAmount buyNowPrice;
@NotNull

@org.hibernate.annotations.Type(
type = "monetary_amount_eur"

)

@org.hibernate.annotations.Columns(columns = {
@Column(name = "INITIALPRICE_AMOUNT"),
@Column(name = "INITIALPRICE_CURRENCY", length = 3)

1

protected MonetaryAmount initialPrice;

/] ...

Kuacc UserType ipeo6pasyeT 3Ha4€HUsE TOJIBKO 75T O[HOTO CTOJIOIA, TIOITOMY aHHO-
tanus @Column e tpebyercs. OaHako kiaaccy MonetaryAmountUserType HysKeH ZOCTYID
K JIBYM CTOJIOTIAM, TIO9TOMY B OTOOPaKEHUH OISt HY/KHO SIBHO OOBSIBUTH J{Ba CTOJIONA.
Ho nockombry JPA He mopmep:kuBaeT HeCKOTbKUX aHHOTanil @Column miepes ogHUIM
CBOHCTBOM, WX CJIEZYET CTPYIIITUPOBATH, UCIIOJIb3YsT aHHOTAINIO @org.hibernate.anno-
tations.Columns. O6paTuTe BHUMAHUE, YTO MOPSIOK AHHOTAIIMH TeTeph UMeeT 3Have-
nue! IlocmoTpurte etne pa3 Ha ko kiracca MonetaryAmountUserType — MHOTHE OTlepaIium
3aBUCAT OT OOpalleHis K MAaCCUBY 110 UHIEKCY. DJIeMeHThI B PreparedStatement wiu
ResultSet cieayioT B TOM e MOPSIIKE, YTO ¥ CTOJOIBI B OTOOPAsKEHIN. 3aMEThTE TaK-
JKe, 4TO KOJMIECTBO CTOJIOIOB HE UTPAET POJIH P Bbibope Meskay UserType u Compo-
siteUserType — TOJIbKO JKeJlaHUE TIepe/iaBaTh MEXaHU3MY 3aIIPOCOB CBOMCTBA C TUIIAMU-
3HAYCHUAMMU.

Wcnonbayst knace MonetaryAmountUserType, Bbl pacIMpPUIIN ITPOCTOUKY MEK/TY TIPE/I-
METHOI MozebIo B Java u cxemoii 6aspl gannbix SQL. O6a npeacrasiienus temepb 60-
Jiee YCTONYMBBI K U3MEHEHUSIM, ¥ BbI MOXKETE CIIPABUTHCS C €lile 6osiee HeOOBIUHBIMU
TpebOBAHUSAMMU, HE BHOCS MIBMEHEHUH B KJIACCHI IPEIMETHOI MOJIEITH.

5.4. Pe3iome

O Mpbi ob6cyanim 0ToOpakeH e CBOUCTB KIACCOB CYITHOCTEN ¢ OCHOBHBIMU U BCTPAK-
Ba€MbIMU TUIIAMMH.

O  V¥3masmn, Kak mepeomnpeessiTh OCHOBHbIE OTOOPAKEHTS, KAK MEHSITh UMEHA CTOJO-
1I0B, B KOTOPBIE MPOUBBOIUTCS OTOOPAKEHUE, KaK MCIONB30BATh BBIYHCIISIEMbIE
CBOICTBa, a TaKKe CBOICTBa CO 3HAYEHMSAMU 110 YMOJIYaHUIO, XpaHdliue AaTy u/
TJIV BpeMsI U TIePEeUHCICHNUS.

O MHccnenoBain KIacchl BCTPAUBAEMbIX KOMIIOHEHTOB 1 IIPOIECC CO3IAHNST XOPOIIIO
JIeTAIM3UPOBAHHBIX MOJIE/Ie IIPeAMEeTHOI 001aCTH.
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Hayunimich oTo6paskaTh MOJIsI HECKOJBKUX Java-KJIacCoB, yYaCTBYIONIUX B KOMITO-
3UTIH, TaKnX Kak Address u City, B ofHy TabIUITy CYITHOCTH.

Vsnasu, kak Hibernate Boi6upaet KouBeprep Meskay Tunamu Java u SQL, a Takske
KaKe TUIIBI oiepkuBatoTes ppeiimBopkom Hibernate o ymosraanmuto.

Cosmanu coOCTBEHHBIN KOHBEpTEpP Jist Kjacca MonetaryAmount, MCHOJIBb3ysT CTaH-
napTHbie mHTepdeiicsl pacuupenus JPA, a 3aTeM 1 HU3KOYPOBHEBBIN ajanTep, Ha-
caemyonuii HU3KOypOBHEBBIN MHTepdeiic UserType.
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OTobparkeHne
HacAeAOBaHUS

B aTon rnaBe:
Q cTparterumn otobpaxeHns HacneaoBaHUS;
QO nonumopdHbIe accoumaLnn.

Jlo cuX 1IOP MBI HAMEPEHHO [TOYTH HUYEro He roBopuIn o HacaegoBannn. Otobpakenue
uepapxuy KJacCoB B TaOJUIbI MOKET OKa3aThCsl BEChbMa CJOXKHON 3ajadeil, U B 9TOI
rJlaBe MBI [IPEICTAaBUM Pa3JIMYHbIe CTPATETUH €€ PEIIeHMSI.

OcHOBHOII cTpaTerueil 0ToOpakeHus KIacCoB B TaOAUIbI Oa3bl JAHHBIX MOKET ObITH
«0JtHA TabJIUIIA U1 KAsKIOTO KJIacca XPaHUMOM CyHIHOCTI». TakoM IT0AX0/ BBITJISIIUT
IPOCTBIM U JIEHCTBUTENBLHO OTJIMYHO pabOTaeT, HO TOJIBKO IOKA He MPUXOAUTCSA UMETh
JleJIa C HacJIe[OBAHUEM.

Hacsiegosanue nipejcrasiisier coO0l TaKoe HarJIsIHOE CTPYKTYPHOE HECOOTBETCTBHE
MeK LY 00bEKTHO-OPUEHTUPOBAHHBIM ¥ PEJISAIMOHHBIM MIPAMU, IOTOMY YTO 00hEKTHO-
OPHMEHTUPOBAHHBIE CUCTEMbI MOAEIUPYIOT 06a BU/Ia OTHOIIEHUIL: sigisiemcs (is a, T ecTh
OJIMH KJIACC SIBJISIETCS Clielnausaleil apyroro) u umeem (has a, B Kjiacce onpejesieHa
CChLJIKA Ha 9K3eMILISAP JIpyToro kiaacca). Mojenn, ocHoBanHbie Ha SQL, mozep:xuBa-
10T TOJIbKO oTHOLIeHKEe umeem (has a); CYBJl SQL He HOAAEPKUBAIOT HACIEIOBAHMUSI
TUIIOB, U JIasKe KOrJa Takas IOeP/KKa UMEETCs, OHa ABJIeTCs 11b0 HeCTaHapTHOM,
MO0 HEIOTHOMA.

CyIIecTBYIOT YEThIPE CTPATETUU TIPEJICTABJIECHUS NEPAPXUU HACIEOBAHUS:

O  ojna TabaMIA I8 Kaxk /00 KOHKPETHOIO KJIacca 1 II0JIMMOP(HOE OBEeHUE 110

YMOJIYAHUIO BO BPEMsI BBITIOJIHEHUST;

O ojana Tabauia A Kaxk/[0r0 KOHKPETHOIO KJIacca, HO MOJHOe UCKIIOYEHHE 110-
JuMopdu3Ma 1 OTHOIIEeHU HacseoBaHus u3 cxembl SQL. [l mosmmopdHOTO
HOBEJEHUST BO BPEMsI BBIIIOJTHEH IS HEOOXOAMMO MCIIOJIb30BaTh 3apochl ¢ SQL-
nHcTpykineir UNION;

O  epunag Tabauia A1 10U MepapXuu KJAacCoB: HOIUMOPMU3M IIOLLEPKUBACT-
cs13a cueT JieHopMasiu3aiu cxembl SQL, a ompeiesieHue cynepKiacca,/ moJKIiac-
€a OCYIIECTBJISIETCS TIOCPEJCTBOM PA3JIMYeHUS CTPOK;
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O  omHa TabsmIA I KaKI0TO MOJKIAacca: OTHOIICHHUE is a (HACIeT0BAHNUS) TIPE/-
CTaBJIEHO B BUJIe OTHOIIEHUSs as a (CBsI3b 110 BHEITHEMY KJIIOYY ) C IIPUMEHEHUEM
SQL-oneparuu JOIN.

B aT0i1 ry1aBe mokaszaH HUCXOSAIIMI MOXO0/ K TPOEKTUPOBAHWIO, ITPE/IOJIATAIOIIHIA,
YTO BB HAUMHAETE C MOJIEIIH TIPEAMETHON 00IACTH ¥ TIOCTETIEHHO TIHITAETECH TTOJYYHUTh
HoBylo cxemy SQL. Onucantbie cTpaTeriuy 0ToOpakKeHUsE MOTYT IIPUMEHSTHCS ¥ B TOM
cilydae, Korja Bbl paboTaeTe CHU3Y BBEDX, HAUMHASA € CYIIECTBYIOIIUX Tab/ui B Gase
nauabiX. [To Xomy U3J/10sKeHust Mbl TPOJIEMOHCTPUPYEM APy MPUEMOB, TIO3BOJISTIONTUX
paboTaTh ¢ HECOBEPIIEHHBIMU CXeMaMU TabJIHII.

6.1. OaHa TabAnua AAS Ka)KAOrO KOHKPETHOro
KAQCCa N HesiBHbIA NOAMOPPU3M

TIpenosos KM, 4TO MbI BLIOPAJIH TIPOCTENTITIIA 13 TPE/IIOKEHHBIX BADUAHTOB: B TOUHOCTH
O7tHa TabJIHIIA JIJIST KAsK/IOTO KOHKPETHOTO Kiiacca. OToOpasuTh Bee CBOMCTBA KJIACCA, B TOM
YHCIIe YHACTEIOBAHHBIE, B CTOJIOIBI ATO TabIMIIBI MOJKHO, KaK MOKa3aHo Ha puc. 6.1.

[ BillingDetails |
[ owner : String << Table >> << Table >>
CREDITCARD BANKACCOUNT
|:> ID << PK>> D << PK>>
| | CC_OWNER OWNER
- CARDNUMBER ACCOUNT
i CreditCard . BankAccount EXPMONTH BANKNAME
id : Long id : Long EXPYEAR SWIFT

cardNumber : String
expMonth : String

account : String
bankname : String

expYear : String swift : String

Puc. 6.1 < OTto6paxeHune Kaxa0ro KOHKPETHOro knacca
B HE3aBUCUMYIO Tabnnuy

Ornupasich Ha TaKO¥ HESIBHBIN MOJIUMOP(MU3M, KAK/IbIII KOHKPETHBIN KJIacC MOKHO
0TOOpasuTh Kak OOBIYHO, IIPU TOMOIIM aHHoTauu @Entity. CpoiicTBa cymepkiacca
10 YMOJTYAHUIO UTHOPHUPYIOTCS U He coxpatstiiorcsi! YToObl BCTPOUTH CBOHCTBA CyTiep-
KJlacca B TaOJIUIIb KOHKPETHBIX ITOJIKJIACCOB, HeoOXOIUMO OTMETUTDh UX aHHOTAIuel
@MappedSuperclass; cMm. smcTunr 6.1.

JluctnHr 6.1 < OTobOpaxeHue knacca BillingDetails (aGcTpakTHOro cynepknacca)
C HEesIBHbIM MOANMOPGU3IMOM

daiin: /model/src/main/java/org/jpwh/model/inheritance/mappedsuperclass/
BillingDetails.java

@MappedSuperclass
public abstract class BillingDetails {

@NotNull
protected String owner;

/] ...
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TeHepb OTO6paSI/IM KOHKPETHBIE ITOKTACCHI.

JluctnHr 6.2 < OTob6paxeHue knacca CreditCard (KOHKPETHbIN NoAKIace)

daiin: /model/src/main/java/org/jpwh/model/inheritance/mappedsuperclass/
CreditCard.java

@Entity

@AttributeOverride(
name = "owner",
column = @Column(name = "CC_OWNER", nullable = false))

public class CreditCard extends BillingDetails {

@Id
@GeneratedValue(generator = Constants.ID_GENERATOR)
protected Long id;

@NotNull
protected String cardNumber;

@NotNull
protected String expMonth;

@NotNull
protected String expYear;

/] ...

OrobGpaxkenue Kiaacca BankAccount BBITJISIAUT aHAJIOTUYHO, TOATOMY MBI €T0 OITyC-
THUM.

B nozxiacce MOKHO IepeopesenTh 0ToOpakeHe OHOTO UK HECKOIbKIX CTOJI0-
1I0B CcylepKJacca, UCIonb3ys aHHoTanuu @AttributeOverride uimu @AttributeOver-
rides coorBercTBenHO. B mpenpiayiem npumepe crosbern OWNER B TabGme CREDITCARD
6oLt IepermenoBan B CC_OWNER.

Takske B cylepkjacce MOKHO 00bABATH CBOICTBO UAeHTH(MUKATOPA, UCIIOJIb3Ys 00-
HIye IS BCeX MOAKIACCOB MMsI CTOIONA U CTPATErHIO, YTOOBI He IIOBTOPSTH UX 0ObSIB-
Jienust. Mbl He ¢IeIaii 9TOTO B IIPUMEPE, IOKA3bIBAL, YTO 3TO HEOOI3aTEIbHO.

[maBHas mpobaeMa HEIBHOIO OTOOPAKEHUsI HACAEIOBAHUS 3aKII0YAETCS B OTCYT-
CTBUU JOCTATOYHON HOAAEPKKHU MOJUMOPMHBIX acconuanuil. OObYHO B 6ase JaHHBIX
acCcoIMaIlNy TPeJICTAaBICHBI B BU/IE CBA3€l 10 BHeITHeMY KJouy. Ecau Bece moikaaccel
0TOOPAKAIOTCS HA PasHble TAOJHUIBI, KAK TOKAa3aHO B cxeMe Ha puc. 6.1, moaumopdHbie
accolyanuu ¢ UX cynepkaaccoM (abcTpakTHbIM KaaccoM BillingDetails) me moryr
OBITh IIPECTABJIEHBI B BUZE IIPOCTOI CBSI3H 110 BHEIIHEMY KJIIOUY. Y Bac He MOKET ObITh
APYroii CyHIHOCTH, OTOOPaXKaeMOIl ¢ BHEIIHUM KJIIOUOM, «CCBLIAIONIMMCS Ha TaOJIuILy
BILLINGDETAILS», — Takoi TabImIbI MOTIPOCTY HET. A 3TO co3/1acT HpO6JIeMbI JUI TIpesi-
METHOU MOiesiN, TOCKOIbKY Kyace BillingDetails cBsa3an ¢ kiaccom User oTHOIIIEHUEM
accormaimn; obenm Tabauiam — CREDITCARD 1 BANKACCOUNT — roHagoOuTCsl BHENTHUN
KJII0Y, CCBhLIAIONIUIICS Ha Ta6J11/1uy USERS. Hu oxHa 13 aTux HpO6JI€M He MeeT IIPOCTOro
peleHns, 09TOMY IIPUIETCS PACCMOTPETh aJIBTEPHATUBHYIO CTPATETHIO0 OTOOPAsKEHMSL.
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ITpobiieMy TakKe MPEACTABJSIOT TTOJUMOPMHBIE 3aMTPOCHI, BO3BPAIIAMIINAE 9K3EM-
IUISIPBI BCEX KJIACCOB, Peaj3yIoNInX 3alpainBaeMblil nHTepdeiic. Hibernate mposken
BBITIOJTHSTH 3AITPOC JIJISI CyTIePKJIacca B Bujie HecKObKUX SQL-Boipaskennii SELECT — 1o
OTHOMY JLJIsI KasK10To Hojkaacca. JPA-sanpoc select bd fromBillingDetails bd tpeGyer
BBITIOJTHEHWS IBYX BhIpaskeHUH SQL:

select
ID, OWNER, ACCOUNT, BANKNAME, SWIFT
from
BANKACCOUNT
select
ID, CC_OWNER, CARDNUMBER, EXPMONTH, EXPYEAR
from
CREDITCARD

Hibernate ucnosnbsyer oraebhbiii SQL-3ampoc I KaskI0ro KOHKPETHOTO MOJI-
kiacca. C Apyroil CTOPOHbI, 3alIPOCHI /I KOHKPETHBIX KJIACCOB MPOCTHI U 00JIaJaI0T
XOpolieil Iponus3BoaAnTEIbHOCTHIO: Hibernate BBIIOIHUT TOTBKO OJIMH 3a1TpOC.

JIpyroii KoHIeNTyaJbHOi IPo6aeMoil JaHHOM cTpaTeruu OTOOPasKEHUs SIBJISETCSI
pasjesieHre ONMHAKOBOI CEeMaHTUKU HECKOJbKUMMU PasHBIMKM CTOJAOLAMU B PasHbIX
TabsmI@ax. TO CHIHLHO YCJIOKHSIET 9BOMIONNI0 cxeMbl. Hampumep, mepenMeHOBaHIe
WJIM U3MEHEHHE THIIA CBOMCTBA CYNEPKJIAcca BBI30BET U3MEHEHME CTOJMOIIOB BO MHOTHX
tabsmiax. BOJbIIMHCTBO CTAaHAAPTHBIX ollepaiuil peakTOPUHTa, IPEAOCTABISEMbIX
IDE, norpebyer pyuHoii 10paboTKH, IOCKOJbKY aBTOMATU3MPOBAHHBIE IIPOLELYPHI,
KaK TPaBIJIO, He YUUTHIBAIOT TAKUX 0COOEHHOCTEl, Kak @AttributeOverrides. 3To Tak-
JKe YCJIOKHUT Peajin3alliio OTPaHUUCHUN 1[eIOCTHOCTH Gasbl JAHHBIX, TPUMEHSEMbIX
KO BCEM TIOJIKJIACCaM.

MpbI coBeTyeM TPUMEHSITH ATOT TOJXO0/T (TOJBKO) JIJIsI BEPXYIIKU MePapXuy KIacCOoB,
rjie ToauMOop(dU3M Ha CaMOM Jiesie He HY)KeH U He TIPeIBUINTCS U3MEHEHWH B cyTiep-
Kiacce B Oyayiiem. Ho 310 He TIOIXOMNUT UIst TIPEMETHOM MoIeu puioskerust Cave-
atEmptor, ryie 3a11pochl 1 poYre CYITHOCTH CChLIAloTCs Ha Kiacc BillingDetails.

BoJbInHCTBO TIPOOJIEM ¢ TIOJMMOPMHBIMK 3aIIPOCAMK M aCCOIUAIIMSIME PEIaeTcst
rpu momornu SQL-Borpaxkenust UNION.

6.2. OAHa TabAnuUa AASI Ka)KAOMO KOHKPETHOro
KAQCCa C 0bbeAnHeHnsIMKN

Jlisg Hauaia paccMOTpPUM OTOOpakeHUe HOAKIacca ¢ 00ObeJAnHEHNEM, T€e B KayecT-
Be abcTpakTHOro Kjacca (wim wHTepdeiica) BoicTymaer Kjiacc BillingDetails, kax
U B IPEAbIAYIIEM pasjese. B aToM ciydae cHOBa UMEIOTCS IBe TabJIUIIBI C IIOBTOPSIIO-
HMMHUCS CTOJIOLAMH, COOTBETCTBYIOIIMMU CBOMCTBAM CyTIepKJacca B o6enx: CREDITCARD
1 BANKACCOUNT. HoBolii stBiIsteTcst cTparerust Hacyae[0BaHus 110/ Ha3BaHueM TABLE_PER_
CLASS, oObsIBJICHHAS B CyIepKJacce, Kak IIoKa3aHo Jajee.
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JIuctunr 6.3 « OTob6paxeHue knacca BillingDetails ¢ npumMeHeHWem cTpaterum
TABLE_PER_CLASS

daiin: /model/src/main/java/org/jpwh/model/inheritance/tableperclass/
BillingDetails.java

@Entity

@Inheritance(strategy = InheritanceType.TABLE_PER_CLASS)

public abstract class BillingDetails {

@Id
@GeneratedValue(generator = Constants.ID_GENERATOR)
protected Long id;

@NotNull
protected String owner;

/] ...

B cymepriracce MOMKHBI IMEThCS HACHTH(GUKATOP B 6a3e JAHHBIX 1 €T0 0TOOpasKe-
HYe, YTOOBI BCE TOKIACCH MOTJIM MCTIOJIb30BaTh €ro B CBOMX Tabuuiax. B orimune
OT TIpeNBIAYIIell cTpaTeruu, 3To yCJIOBUE obazartenbuo. O6e tabauibsl — CREDITCARD
1 BANKACCOUNT — uMetoT cTostbelr iepBudHOTo Kitoda ID. Bee 0ToOpaskeHust KOHKPETHBIX
KJIACCOB HACJIEAYIOT XpaHMMbIe CBOWCTBA cyrepkiacca (uim unrepdetica). Tpebyercst
TOJIBKO 06ABUTh aHHOTaII0 @ENtity mepes KaskIbiM MOAKIACCOM.

JIuctunr 6.4 « OTobpaxeHue knacca CreditCard

daiin: /model/src/main/java/org/jpwh/model/inheritance/tableperclass/Credit-
Card.java

@Entity

public class CreditCard extends BillingDetails {

@NotNull
protected String cardNumber;

@NotNull
protected String expMonth;

@NotNull
protected String expYear;

/] ...

[MTomuuTe, uto cxema SQL mo-TpexkHeMy HUYETro He 3HACT O HaCJeI0BaHIH — TabJIH-
1Bl BBITJISA/AT B TOUHOCTH, KaK MMOKa3aHo Ha puc. 6.1.

O6parute BHUMaHUE, 4To corsacHo craugapry JPA crparerust TABLE_PER_CLASS He
SIBJISTETCST 0OSI3aTETBHOMN, TOATOMY OHA MOJKET MO/IEPKUBATHCST HE BCEMU PEATT3AIN-
mu JPA. Peanuszanust Tak:ke 3aBUCHT OT KOHKpeTHOTO Borutomenust JPA — B Hibernate
OHa SIBJIIETCS HKBUBATIEHTOM OTOOPasKeHHs <union-subclass> B cTapoOM OPUTHHATLHOM
XML-@aiine meraganubix Hibernate (e 6ecriokoiitech 06 9TOM, €CJIM BaM HUKOTZIA He
HMPUXOANJIOCH UCTIOJIb30BaTh opurnHaibubie X ML-daiinsr Hibernate).



OnHa TabAVLE AAST KBXKAOTO KOHKPETHOMO KA3CCa C ODbeAHeHsIMA - % 185

Ecin 6b1 knacce BillingDetails Obl KOHKPETHBIM, HOHAA00MIACH ObI JOIOJTHUTE b=
Hast TabJIHIIa U1 XPaHEHUsT 9K3eMIUIIpoB. Elile pas mouepKHeM, 4To MKy TabJIuIa-
MU B 6a3e TaHHbBIX TO-TMPEKHEMY HET HUKaKUX OTHOIIECHUH, KpOME HaTUYUsT HEKOTOPBIX
(MHOTHX) OJJHHAKOBBIX CTOJIOTIOB.

ITpeumytecTBa JaHHO CTpaTeruit 0TOOPAKEHUST CTAHYT OUEBH/IHBI ITOCTIE 3HAKOM-
cTBa ¢ moauMopdHbIME 3anpocamu. K mpumMepy, 3arpoc select bd from BillingDetails
bd renepupyer cienyiotiee Borpakenue SQL:

select
ID, OWNER, EXPMONTH, EXPYEAR, CARDNUMBER,
ACCOUNT, BANKNAME, SWIFT, CLAZZ_
from
( select
ID, OWNER, EXPMONTH, EXPYEAR, CARDNUMBER,
null as ACCOUNT,
null as BANKNAME,
null as SWIFT,
1 as CLAZZ_
from
CREDITCARD
union all
select
id, OWNER,
null as EXPMONTH,
null as EXPYEAR,
null as CARDNUMBER,
ACCOUNT, BANKNAME, SWIFT,
2 as CLAZZ_
from
BANKACCOUNT
) as BILLINGDETAILS

IT1oT 3amnpoc SELECT ucrosib3yeT mo/3anpoc B mpe/sioskeHnnn FROM 17151 n3BiedeHnst
BCEX DK3EMILISAPOB Kiacca BillingDetails us Bcex TabuIl KOHKPETHBIX KJIaccoB. Tao-
JIMIIBI OOBEUHSIOTCS ¢ MOMOIIbI0 oreparopa UNION, a B IIPOMEKYTOUHBIN pe3yJIbTaT
BCTaBJIAIOTCS JIUTEPaJIbl (B JaHHOM cJiydae 9To 1 1 2); OHU Hy:KHbI ppeiimBopky Hiber-
nate JIJIs1 CO3/IaHUS 9K3EMILJISIPA MTPABUIIBHOTO KJIacca U3 JAaHHBIX B KOHKPETHOW 3aru-
cu. O6beaunenHne Tpedyet, 4ToObl yYacTBYOIINE B HEM 3alIPOCHI UMEJIH OJUHAKOBYIO
CTPYKTYPY CTOJIOLOB, II09TOMY BMECTO HECYIECTBYIONIMX CTOJAOIOB MPUILIOCH BCTa-
BuTh NULL. BbI cripocuTe: feiicTBUTEIBHO JIM 9TOT 3allPOC BHINOJHUTCS ObICTPEE, YeM
JIBA OT/IEJIbHBIX BBIPAKEHUA ? 31eCh MOYKHO [TPEI0CTABUTD OIITUMI3ATOPY Gasbl JaHHBIX
HAUTH JIYYIIii [J1aH BBIIOJIHEHUs st OObeMHEHUsI CTPOK U3 HECKOJbKUX TaOJIHIL
BMECTO CJIMSIHUSI Pe3YJIbTaTOB [ABYX 3aIllPOCOB B MAMITH, KaK 9TO cleiaj Obl MEXaHI3M
nosmmMopdHoii sarpysku 8 Hibernate.

Jlpyrum ropaszio 6oJiee BaKHBIM IIPEUMYIIECTBOM SBJISETCS BO3BMOKHOCTH TIPHMe-
HEHUSsT TTOJMMOPMHBIX aCCOLUAIINIT; HAIIPUMED, TENEPh CTaJ0 BOSMOKHbBIM 0TOOPA3UTh
accoluanuio oT kiacca User k Kiaaccy BillingDetails. Hibernate moskeT ucrosib3oBath
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3arpoc ¢ BeipakeHreM UNION /it UMUTAIK €INHON TabJIUIIBI B KAUeCTBe 1eJIn 0ToOpa-
JKEHUsT acconmanui. Mbl 06CyInM 9Ty TeMy fajiee B TAaHHOM TIaBe.

Bce paccMOTpeHHBIE 710 CUX TIOp CTPATETHH OTOOPaKEHMST He TPeOOBAIHN OTIOTH-
TETBHBIX cooOpaskenuit Mo mosoxy cxembl SQL. Creyiomas cTpATETHST MEHSIET ATY
CUTYAIIHIO.

6.3. EanHan Tabaunua ans uenon nepapxmn KAaccos

MepapXxuio KIaccoB MEeTMKOM MOXKHO 0TOOPAa3UTh B O/Hy Tabuuily. ITa tabiuia 6yper
coJlepsKaTh CTOMGIBI ST BCEX TOJIeH Kask/0To Kaacca B uepapxuu. KOHKpeTHbIH 1101
KJIacC, TPEACTaBIIAEMbIH OT/IEIBbHOM 3aITMCHIO, OIIPeIesIgeTCd 3HAUEHNUEM IOTIOTTHUTE I b-
HOTO CTOJIOIA ¢ CEJIEKTOPOM THITa W hopMyJioit. Takoii moaxo | nokasan Ha puc. 6.2.

BillingDetails << Table >>
id : Long BILLINGDETAILS
owner : String D<<PK>>
BD_TYPE << Discriminator >>
:> OWNER
CARDNUMBER
EXPMONTH
CreditCard BankAccount EXPYEAR
cardNumber : String account : String ACCOUNT
expMonth : String bankname : String BANKNAME
expYear : String swift : String SWIFT

Puc. 6.2 < OTo6paxeHue LLenon nepapxmm Knaccos B OAHY Tabnuuy

JlanHag crparerus oToOpaskeHus: — JIydilas ¢ TOYKH 3PEHUS TPOU3BOAUTEBHOCTH
U TIPOCTOTHL. ITO CaMblil IPOM3BOAUTENbHbBII CIIOCOG MPeACTABIEHI TOJIUMOP(U3-
Ma — Kak noJuMopgHbIe, TaK 1 HEOJIUMOPQHbIE 3aIIPOChl paboTatoT OBICTPO, — 1 MOK-
HO C JIETKOCTBIO TUCATh 3aITPOCHI BPYYHYT0. MOKHO TTOJTy4aTh OTYETHI HA OCHOBE ITPOU3-
BOJIBHBIX 3aIIPOCOB, HE IIPUMEHSISI CIOKHBIX COeANHEHU I NI 00beIMHEHIIA. DBOIIOIHSI
CXEMBbI IIPOUCXO/UT JOBOJIBHO IIPOCTO.

Ho ecth oziHa riaBHas 1mpobJeMa — HeJOCTHOCTh JaHHbIX. CToJOIBI [JIsT CBOIICTB,
0OBSIBJIEHHBIX B MOJKJIacCaX, MOIYT cojiepskarh null. Ecim kaxaplil moakiace o0bss-
JISeT HECKOJIbKO CBOMCTB, KOTOPBIM HeJTb3sl MPUCBanBaTh NUll, 0Tka3 OT orpaHUYeHusT
NOT NULL MOsKeT cTaTh Cepbe3HOI IPoOAEMON ¢ TOUKU 3PEHUST KOPPEKTHOCTH JJAHHDIX.
[TpeacraBbre, YTO NPUIOKEHUE TPeOYEeT HaJWYMsl JaThl UCTEUYEHMs CPOKa AEHCTBUSI
KPEAMTHON KapThl, HO cxeMa 0asbl JaHHBIX He criocoOHa 9TO TpeboBaHUe rapaHTHPO-
BaTh, IIOCKOJIbKY KaxIblil cTosbel B Tabimie MoxkeT uMerh sHaueHue NULL. TTpocrast
porpaMMHast olnOKa B IPUJIOKEHUH MOKET IIPUBECTU K HEKOPPEKTHBIM JaHHbIM.

JlpyruM BaskHBIM acIIeKTOM SIBJISIETCSI HOpManu3alust. Bel coszaete hyHKITMOHATD-
HYIO 3aBUCHMOCTD MEK/Y HEKJIIOUEBBIMK CTOJOIAMU, Hapylias TPEThIO HOPMaJbHYIO
opmy. Kax Bcerna, ieHopMaaIn3aIus ¢ 1esbio TOBBIIEHUS TIPOU3BOIUTETBHOCTH MO-
JKeT OKazaThCs 0OMaHUMBOM, MOCKOJBKY IPUXOANUTCS KEPTBOBATh J0JTOBPEMEHHOMN
cTabUJIbHOCTDIO, YI0OCTBOM COITPOBOKIEHUS ¥ rapaHTHEH [EJIOCTHOCTH JaHHBIX Pai
CHIOMUHYTHBIX MPHOOPETEH T, KOTOPbIE TaKiKe MOKHO JOCTUTHYTh HajJlexalieil or-
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TUMU3AIei TIaHOB BeIToTHeHUS SQL (MHAaYe TOBOPS, CIIPOCUTE CBOETO a/IMUHUCTPA-
Topa 6as3bl JaHHbBIX).

Jliist cosanust 0TOOPaKEHMS ¢ OMHON TabJIUIIEH IS TeJIOH MepapXuy KJIacCoB HC-
1oJsib3yeM crpareruto HacjaenoBanusg SINGLE_TABLE, kak IOKa3aHO B JIMCTUHTE 6.5.

JluctuHr 6.5 < OTob6paxeHue knacca BillingDetails ¢ Mcnonb3oBaHMeM cTpaTernu
SINGLE_TABLE

daiin: /model/src/main/java/org/jpwh/model/inheritance/singletable/
BillingDetails.java

@Entity

@Inheritance(strategy = InheritanceType.SINGLE_TABLE)

@iscriminatorColumn(name = "BD_TYPE")

public abstract class BillingDetails {

@Id
@GeneratedValue(generator = Constants.ID_GENERATOR)
protected Long id;

@NotNull <— Hibernate urHopupyer aTy aHHOTALMIO NPU TEHEPALMN CXEMbI!
@Column(nullable = false)
protected String owner;

/] ...

KopueBoii knacc nepapxuu Hacjaemosanus BillingDetails aBromaruuecku otoOpa-
skaercst B Tabsmiry BILLINGDETAILS. Hacaegyembie cBOiiCTBA CyliepKaacca MOTYT UMETh
B cxeme orpannyenue NOT NULL; sK3eMIIApP KakJO0ro IOJKJAacca JOJKEH COolepsKaTh
Kakoe-To 3Hauerue. Ocobennocts peanmsanuu Hibernate tpebyer omnpenennTsh Bo3-
MOKHOCTB ITpHUcBanBaHu hull, ncrnomb3ys anHorauio @Column, MOCKOJIBKY ITPU TeHe-
paruu cxembl Hibernate uraopupyer annorammio @NotNull us Bean Validation.

JUIst pasiimveHust TUMOB 3auceil HeoOXOANMO ONPEIEUTE cTOIOEI cesektopa. O
He siBJIseTCs TosieM cymntHocT — Hibernate vcmonbayer ero siist cOGCTBEHHBIX HY KL,
Cronbell HA3bIBAECTCS BD_TYPE, a ero sHayeHUAMU ABJIAIOTCSA CTPOKU — B JTAHHOM CJIY-
yae "CC" wim "BA". Hibernate aBroMaTnuecku ycTaHaBIMBAET U M3BJIEKAET 3HAYCHIS
CeJIeKTOPA.

Ecnu He onpesesnts crosber] ceekTopa B cymnepKiacce, o yMOJYaHUIo OH OyaeT
HasbiBaTbesd DTYPE, a ero sHaueHusAMH OyayT cTpoku. Kaskmblii KOHKPETHBIH KJacc
B MepapxXun HacJeoBaHusA MOXKET 3a/aBaTh CBOE 3HAYCHUE CEJIEKTOPa, KaK IT0Ka3aHo
B onpeziesiennu kiacca CreditCard.

JluctnHr 6.6 < OTobOpaxeHue knacca CreditCard

daiin: /model/src/main/java/org/jpwh/model/inheritance/singletable/
CreditCard.java

@Entity

@iscriminatorValue("CC")

public class CreditCard extends BillingDetails {
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@NotNull <— Hibernate MrHOpMpYeT 3Ty @HHOTALMIO MPY FEHePaLLIK CXeMbi!
protected String cardNumber;

@NotNull
protected String expMonth;

@NotNull
protected String expYear;

/] ...

I EEEEEEEE———
OCOBEHHOCTM HIBERNATE
Ecin He ykasarb 3HaUueHKs CeJIeKTOPa ABHO, 110 ymosdanuio Hibernate Gyer ucrosn-
30BaTh TOJHOE KBAJN(PUIIMPOBAHHOE UM KJlacca, ecau ucnosib3ytores XM L-daitst
Hibernate, niu mpocroe UMs CYIIHOCTH, €CJIA UCIIONb3YIOTCS aHHOTAIMK nian XML-
daiier JPA. O6parute BHuManue, uto JPA He ompesesisteT 3HAUEHUS 10 YMOJTYAHUIO
/U711 HECTPOKOBBIX CEJIEKTOPOB; KaK/[bII ITPOU3BOAANTENb MeXaHN3Ma XPaHEHUS MOKeT
3a/1aBaTh pa3Hble 3HaUeHUs 110 yMosdanuio. CieoBaTesibHO, Bbl BCET/ia IOJIKHBI YKa-
3bIBATh 3HAYEHUS CEJIEKTOPA JJIsT KOHKPETHBIX KJIacCOB

OrMerbre KasKablil HoakIace anHoTaeil @Entity, a sateM oToOpasuTe MmoJst MO/ -
KkJacca B CTOJOIB! Tabauibl BILLINGDETAILS. IToMHMTE, UTO cXeMa He JIOILYCKaeT orpa-
HudeHuit NOT NULL, mockosibKy B ak3eMIuisipe BankAccount MoskeT He OKasaTbCs CBOM-
cTBa expMonth — B Takoii 3amucn cronber; EXPMONTH soskeH cozxepskarhb 3HadeHue NULL.
Hibernate urHopupyer ansoTaro @NotNull mpu popMUPOBAHUE CXEMBI, HO TIPOBEPSI-
eT ee Tepe/l BCTABKOI 3aMicu BO BPeMsl BBINOJHEHUs. DTO MO3BOJSAET U30EKATh T1PO-
IPaMMHBIX OMUGOK; HUKOMY HE XOUETCS CIyYailHO COXPAHUTH JaHHBIC O KPEAUTHOIM
kapTe 6e3 aThl HCTEUEHUST CPOKa JeicTBYS (KOHEUHO, APYTHe IPUIOKEHUsT, He COOJI0-
JTAIOTITHE TTPABUJI, CMOTYT ITOMECTHTh HEKOPPEKTHBIE JTaHHbBIE B 6a3y).

Hibernate cchopmupyer caeyrommii kox SQL st 3apoca select bd from Billing-
Details bd:

select
ID, OWNER, EXPMONTH, EXPYEAR, CARDNUMBER,
ACCOUNT, BANKNAME, SWIFT, BD_TYPE

from
BILLINGDETAILS

Jlist BBITIOJTHEHMS 3amipoca K nmojkiaccy CreditCard Hibernate mob6aBut orpannye-
HIe Ha CTOIOET] CeNeKTopa:

select

ID, OWNER, EXPMONTH, EXPYEAR, CARDNUMBER
from

BILLINGDETAILS
where

BD_TYPE=’CC’
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I EEEEEEEE———
OcCOoBEHHOCTM HIBERNATE

WHorma, ocoberto mpu paboTe ¢ yHACTETIOBAHHBIMU CXEMaMH, TIPOCTO HET BO3MOKHO-
cTH 06ABUTH €Ille OJNH CTOIOEI] ceeKTopa B TabJuIlbl cyniHocTeil. B Takom caydae
MO’KHO IIPUMEHUTD BBIPAsKEHUE JIJ1g BLIUKCICHWS 3HAUCHUS CeJIEKTOPA B KAXK/I0H CTPO-
ke. DopMyJIbl BBIYMCIIEHNS CeIEKTOPa He siBstioTes yacTbio JPA, Ho B Hibernate njist
ITHX IIeJIell UMeeTCs AOOMHUTETbHAas aHHoTaus @DiscriminatorFormula.

Jinctunr 6.7 < OToGpaxeHune knacca BillingDetails ¢ aHHOTaumemn
@1iscriminatorFormula
®daiin: /model/src/main/java/org/jpwh/model/inheritance/singletableformula/
BillingDetails.java
@Entity
@Inheritance(strategy = InheritanceType.SINGLE_TABLE)
@org.hibernate.annotations.DiscriminatorFormula(
"case when CARDNUMBER is not null then ‘CC’ else ‘BA’ end"

)
public abstract class BillingDetails {

/] ...

B cxeme oTCyTCTBYET CTOJIOEI CENEKTOPA, TIOITOMY, YTOOBI OMPEAEUTD, UTO TIPE-
CTaBJISIET KOHKDPETHAsl 3alllCh — KPEAUTHYIO KapTy Wi GAaHKOBCKUI CYET, JaHHOE
orobpaskenne mosaraercst Ha SQL-Boipaskerue CASE/WHEN (GoJibiiHCTBO paspabort-
YMKOB HUKOT/[A He MCIOJIb30BAI0 TOM00HOTO Bhipaskenust SQL,; ecii Bbl HE3HAKOMBI
¢ HuM, obparurech K crannapry ANSI). PesysibraToM BblYKMCIeHNs BbIpasKeHUs Oy1er
surepan — CC win BA, — KOTOPBIA OJKEH ObITh OOBSBIEH B OTOOPAsKEHII COOTBETCT-
BYIOIIETO TTO/IKJIacca.

He,ZIOCTaTKI/I TaKoi CTpaTernu OTO6pa>K8HI/I§I, KOr'/la OJHa Ta6JII/IIIa HCITOJIb3YETCA
LI 1esoi nepapxvu, MOI'yT OKa3aTbCs CIUIITKOM CEPbE3HbIMU [IJISI TIPOEKTA — A€HOP-
MaJIM30BaHHbIC CXEMbI B lIOJIFOCpO‘-IHOﬁ TIEPCIICKTHUBE MOT'YT IIPEBPATUTBHCA B TAKKOE
6peM51. AZIMI/IHI/ICTpaTOpy 6a3bI JAaHHbIX 9TO MOJKET COBCEM HE ITOHPABUTHCA. CJIB,ZIYIO-
Iasd CTpaTerua OTO6pa>K8HI/I§I HacjeJ0BaHMA HEe CO3/1aCT HO,ZIO6H]'::IX HpO6JIeM.

6.4. OaHa Tabavua AN K@)KAOMO NOAKAACCA
C MCNOAb30BaHEeM COeAVHeHUN

UeTBepTblil BAPUAHT — IMpeJCTABIEHNEe UEPAPXUU HACEI0BAHUS B BUJE aCCOIUAIIUN
1o BHetHeMy kitouy B SQL. Kaskibiit Kiace /mokace, BKIoYast abCTPaKTHbIE KJIACChI
u faxke uHTEPHENCH, 0OBABIISAIONIII XPAaHUMBIE CBOWCTBA, PACIoaraeT cOOCTBEHHON
TabsuIeil.

B orsmume oT crpareruu, rjie KaskJ0oMy KOHKPETHOMY KJIACCY COOTBETCTBYET CBOS
TabJIMIIa, KOTOPYIO MbI PACCMaTPUBAJIN TIEPBOIi, 371€Ch TAOINIIA KOHKPETHON CYIHOCTH
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(@Entity) cOMEpsKUT TOJBKO CTOJIOIBI Ui HEHACJECAYEMbIX CBOUCTB, 0OBSIBJICHHBIX
B CAaMOM TIOJIKJIacCE HAPSMy C TIEPBUYHBIM KJOYOM, TAK)Ke SBJSIONUMCS BHEITHUM
KJIFOUOM TabJIUIIBI CYTIEpPKIacca. ITO MPOIILE, YeM KayKeTcs; B3TJsTHUTE Ha puc. 6.3.

BillingDetails << Table >>

id : Long . | BILLINGDETAILS | ,

owner : String |:> "TID<<PK>> !

ZF OWNER
[ << Table >> << Table >>
CreditCard BankAccount CREDITCARD BANKACCOUNT
cardNumber : String | | account : String ID << PK >> << FK >> ID << PK >> << FK >>
expMonth : String bankname : String CARDNUMBER ACCOUNT
expYear : String swift : String EXPMONTH BANKNAME
EXPYEAR SWIFT

Puc. 6.3 < OTob6paxeHune kaxaoro kiacca nepapxmm
B COOCTBEHHYIO TabnnLy

ITpu coxpaneHun ak3eMIiUisipa mojakaacca CreditCard Hibernate BcraBsister nBe
3arucu. 3HAYCHUST CBOUCTB, OOBSIBJICHHBIX B cymepkiacce BillingDetails, coxpaHsior-
¢4 B HOBOM 3anucy, B Tabsmie BILLINGDETAILS. 3HaueHUd CBOMCTB, OObABJICHHBIX JIUIIb
B TIO/IKJIACCE, COXPAHSIOTCS B HOBOH 3aTINCH, B Tabsuie CREDITCARD. Tosbko oO1mit nep-
BUYHBIN KJIFOU 00bEIUHSIET JBE 3TH 3AMNUCH. IKIEMILISIP MOAKIACCa MOKET OBITH TTO3/KE
u3BJIeUCH M3 6a3bl JAHHBIX C WCIIOJIb30BAHUEM COCAMHEHUsT TabJUIl TOAKIacca U Cy-
IepKJacca.

[maBHOE TpenMyIIeCTBO 9TOW CTPATErMM 3aKJIIOYAETCS B HOPMAJIN3AIUNA CXEMBI
SQL. 9Bostolust cXeMbI U OTpe/ie;IeHe OTPAaHUYEHUI TIEJIOCTHOCTH OCYIIECTBIISIOT-
Cs1 JIOBOJIBHO TIPOCTO. BHENTHUI KJIFOY, CCHIIAIOIINICS Ha TaOINIy KOHKPETHOTO TIO/I-
KJIacca, MOXKET TIPEACTABASITh MOJUMOPGHYIO aCCONMANNIO C HTUM KOHKPETHBIM TIO/I-
kiaccoM. Vcnospayiite crpateruto HacsiegoBanust JOINED, uToGBI CO3/1aTh OTOOPasKEHIE
nepapxuu ¢ OTAETbHON TabJMIIel IS KaxKI0TO TTOIKIacca.

Jlucturr 6.8 < OTobpaxeHue knacca BillingDetails ¢ npumeHeHneM cTpaTernu
oTobpaxeHuns JOINED
daiin: /model/src/main/java/org/jpwh/model/inheritance/joined/BillingDetails.
java
@Entity
@Inheritance(strategy = InheritanceType.JOINED)
public abstract class BillingDetails {

@Id
@GeneratedValue(generator = Constants.ID_GENERATOR)
protected Long id;

@NotNull
protected String owner;

/] ...
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Kopnesoii kiacc BillingDetails orobpaskaercs B Tabsuiry BILLINGDETAILS. OGpaTu-
Te BHUMAHME, YTO B 9TOI CTPAaTEruy CeJIeKTOp He TpedyeTcs.

B nozpkmaccax He HY:KHO YKasblBaTb CTOJIOEI] IJIS1 COAUHEHN, €CIU CTONOEL] Iep-
BUYHOTO KJIH0Ya TaOJIHUIIBI TOKIacca UMeeT (MU MPEINOJIATAETCs, YTO UMEET) TO JKe
HMSI, 4TO U CTOJIOEI] IEPBUYHOTO KJIf0Ua B TabJIIIEe CyepKIacca.

JIuctuHr 6.9 « OTobpaxeHure knacca BankAccount (KOHKPETHbIV Kacc)

®daiin: /model/src/main/java/org/jpwh/model/inheritance/joined/
BankAccount.java

@Entity

public class BankAccount extends BillingDetails {

@NotNull
protected String account;

@NotNull
protected String bankname;

@NotNull
protected String swift;

/] ...

B 3701 cynHOCTH OTCYTCTBYET CBONCTBO-UAEHTU(UKATOP — OHA aBTOMATHYECKN Ha-
ciemyer cBoiicTBo u crosber; ID ot cynepkiacca, u Hibernate snaer, kak coeMHUTD
TaOJIUIIBI, €CJIU TOTPeOYEeTCst U3BJICUb 9K3eMILISIPhI Kiacca BankAccount. KoneuHo, MOsK-
HO SIBHO 3a/laTh MMsI CTOJIOIA.

Jiuctuur 6.10 « OTtobpaxeHue knacca CreditCard

daiin: /model/src/main/java/org/jpwh/model/inheritance/joined/CreditCard.java
@Entity

@PrimaryKeyJoinColumn(name = "CREDITCARD_ID")

public class CreditCard extends BillingDetails {

@NotNull
protected String cardNumber;

@NotNull
protected String expMonth;

@NotNull
protected String expYear;

/] ...

Croa61pl nepBUYHBIX KaIoueii B Tabmuiax BANKACCOUNT 1 CREDITCARD Taxske oOmaga-
10T OTPAaHUYEHNEM TI0 BHEITHEMY KJIIOUY, CChIIAIONIEMYCs Ha TIEPBUYHbII K/TI0Y Tabm-
b1 BILLINGDETAILS.



162 <« OTODpaXeHye HAaCAeAOBaHMS

Hibernate ucrnonsayer BHermHee coemmuenne SQL mamst 3ampoca select bd from
BillingDetails bd:

select
BD.ID, BD.OWNER,
CC.EXPMONTH, CC.EXPYEAR, CC.CARDNUMBER,
BA.ACCOUNT, BA.BANKNAME, BA.SWIFT,
case
when CC.CREDITCARD_ID is not null then 1
when BA.ID is not null then 2
when BD.ID is not null then @
end
from
BILLINGDETAILS BD
left outer join CREDITCARD CC on BD.ID=CC.CREDITCARD_ID
left outer join BANKACCOUNT BA on BD.ID=BA.ID

ITpeposxenue CASE ... WHEN ompezesser Hamuuue (JIMGo OTCYTCTBHE) CTPOK B Tad-
Jnnax nojkaaccoB CREDITCARD 1 BANKACCOUNT, 6JIar011ap;1 qyemy Hibernate moxxet omnpe-
JIeJTUTh KOHKPETHBIH TTOIKJIACC /IJIST KasK/IO0M 3aIiCH B Tabsuie BILLINGDETAILS.

[l GoJiee IpoOCTOTO 3a1poca K TTO/IKJIACcCy, Takoro Kak select cc from CreditCard cc,
Hibernate ucnoJibayer BHyTpeHHee CoeinHEHHUE:

select

CREDITCARD_ID, OWNER, EXPMONTH, EXPYEAR, CARDNUMBER
from

CREDITCARD

inner join BILLINGDETAILS on CREDITCARD_ID=ID

Kax Bujure, mogio6HYI0 CTpaTerio 0TOOPasKeHUs yiKe TPyHEE Peayn30BaTh BPYY-
HYIO — JIa’Ke CO3/1aBaTh OTYETHI HA OCHOBE IIPOM3BOJILHBIX 3aIIPOCOB CTAHOBUTCS CJIOK-
Hee. BaxkHO IPUHSATD 3TOT HIOAHC BO BHUMAHUE, €CJIN BbI IJIAHUPYETE CMENIMBATh KO/
Hibernate u kox SQL, HanMcaHHbI BPYYHYIO.

Bosee Toro, xoTs ata cTparerus KaskeTcsl IIPOCTOH, HAIl ONBIT TOBOPUT, YTO JIJIS
CJIOKHBIX MepapXuil KJIACcCOB ITPOU3BOUTEIBHOCTb MOJKET OKA3aThCs HEITPUEMJIEMOI.
3anpock! TPeOYIOT COENHEH ST HECKOIBKUX TabJIMI] UIH MHOTUX MOCJEI0BATETbHBIX
olieparuii YTeHus.

HacnepoBaHue ¢ coeguHEHUsIMU U cenekTopamMm

Ona peanundaunn ctpateruu InheritanceType.JOINED Hibernate He TpebyeTtcs Hanu-
yne B Oase AaHHbIX creunanbHoro crtonbua cenekropa. Cneundukauma JPA Takxke
HE COOepPXUT HUKakKux TpeboBaHUn Ha 3TOT cyeT. MNMpennoxeHne CASE... WHEN B SQL-
BbIpaXeHun SELECT — BCero NnLlb TOBKUIA CNOCO0 ONpenenuTb TUM CYLLHOCTY 1S Kax-
L0 n3Bnekaemom 3anmcu. Tem He MeHee HekoTopble npumMmepsbl JPA, KOTOpble MOTyT
BaM BCTPETUTLCS, UCMONbL3YIOT 1 cTpaTeruio InheritanceType.JOINED, n oTob6paxeHue
@iscriminatorColumn. O4eBMAHO, apyrue peanndaumm JPA He NCNONb3YIOT Npennoxe-
Hu1a CASE ... WHEN v nonaratoTcd Ha 3Ha4YeHne cenektopa gaxe npu 1Ucrnosib30BaHUU



®,
0.0

CwvelleHve cTpaTtervii OToBpaykeHst HaCAeAOBaHIAS 163

cTpateruu InheritanceType.JOINED. Hibernate He TpebyeT Hannuns cenekTopa, Ho Mo-
XeT ncnonb3oBaTb 00bsiBNeHne @DiscriminatorColumn gaxe co ctpartervein otobpa-
XeHus JOINED. Ecnn Bbl npeanoymMtaeTe UrHOPUPoOBaTb OTOOpaxeHne cenekTopa ans
ctpatervn JOINED (OHO MFHOPMPOBANOCh B paHHUX Bepcusx Hibernate), MoxHO ak-
TUBMPOBATb NapameTp KoHdurypaummn hibernate.discriminator.ignore_explicit for_
joined.

ITpesxie ueM MOKa3aTh, KOT/A U KaKyl0 CTPATErHiO BBIOUPATH, IaBATE PACCMOTPUM
CMEIIIEHNe CTPATETUil 0TOOPasKEHUS HACTEOBAHUS B O/IHOM MEePAPXUH KITACCOB.

6.5. CmeweHne cTpaTternin oTobparkeHus
HaCAeAOB3HUS

[Tesy1o nepapxuio KJaccoB MOKHO 0TOOPa3KTh ¢ HOMOIIbIO cTpaTeruii TABLE_PER_CLASS,
SINGLE_TABLE usm JOINED. Ho ux Hesb3s CMelInBaTh — HAIIPUMeED, IePEeKII0uaThes o
cTpareruy 0TOGPasKeHUsT OHON TabIUIIBI ISt TIEJON HepapXuu KJIacCOB C CEJIEKTOPOM
Ha HOPMaJIM30BAHHYIO CTPATETHUIO ¢ OAHOM TabJUIEl U1 KasKI0ro ImojgKaacca. BoiOpas
CTpaTeruio HacJe/J0BaHusl, BbI JIOJIKHBI TBEP/IO ee IPUIepKUBaThCsI.

OnHako MHOT/IA, NCTIOTh3Y ST HEKOTOPBIE TIPUEMBI, BCE 5Ke MOXKHO MEePEeKITIOUNTh CTpaTe-
TUI0 OTOOPaKEHMsI KOHKPETHOTO MojIKIacca. Harmpumep, MOKHO 0TOOPa3uTh HEPAPXUTIO
KJIACCOB B €JIMHCTBEHHYIO TaOJIUILY, HO /11 KOHKPETHOTO TTOJIKJIACCA BBIOPATh CTPATErnio
C OT/JIeJIBHOI TabJIHIIE ¥ BHEITHUM KJIIOUOM — TaK ke, KaK B CTpaTeru ¢ TabJIuIieit st
KasK/I0TO To/IKJIacca. BarnsnuTe Ha cxemy Ha puc. 6.4.

BillingDetails
id : Long
owner : String

I
CreditCard BankAccount

cardNumber : String
expMonth : String
expYear : String

account : String
bankname : String
swift : String

U

<< Table >> << Table >>
BILLINGDETAILS t CREDITCARD
ID << PK >> CREDITCARD_ID << PK >> << FK >>
BD_TYPE << Discriminator >> CARDNUMBER
OWNER EXPMONTH
ACCOUNT EXPYEAR
BANKNAME
SWIFT
Puc. 6.4 < BblioeneHuve nogknacca

B COOCTBEHHYIO AOMNOJIHUTENbHYIO TabnnLy
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Otro6pasum cymnepkiace BillingDetails co crparerueii InheritanceType.SINGLE_TA-
BLE, Kax MbI JeJ1a1 9T0 panblie. Tereps 0To0pasuM B OTAEIbHYIO TabJIMIly HOAKIACC,
KOTOPBIN HYKHO BBIIETATD U3 00IIEH TaOIUIBL.

Jinctunr 6.11 < OTobpaxeHue knacca CreditCard
daiin: /model/src/main/java/org/jpwh/model/inheritance/mixed/CreditCard.java
@Entity
@iscriminatorvalue("CC")
@SecondaryTable(
name = "CREDITCARD",
pkJoinColumns = @PrimaryKeyJoinColumn(name = "CREDITCARD_ID")

)
public class CreditCard extends BillingDetails {

@NotNull -<— JPA urHopupyet 9Ty aHHoTauumto npu resepaumu DDL; ctpaterus — SINGLE_TABLE!
@Column(table = "CREDITCARD", nullable = false) <— MepeonpeneneHne OCHOBHOM TabaMLbI
protected String cardNumber;

@Column(table = "CREDITCARD", nullable = false)
protected String expMonth;

@Column(table = "CREDITCARD", nullable
protected String expYear;

/] ...

false)

Annoranuu @SecondaryTable u @Column oObeMHSIOT HEKOTOPBIE CBOWCTBA U CO00-
maior Hibernate, yro ux my:kHo Gparb M3 HONOJHUTEIbHON Tabsuibl. Bee cBoiicTBa,
KOTOPBIE BbI IIEPEMECTUJIN B JOIOJIHUTENBHYIO TAOIUILY, ZOIAKHbBI 0OTOOPAKATHCSI C MMe-
HeM 2Toi Tabauipl. g 91oro npuMensercs napaMeTp table annoranuu @Column, He
[IOKa3aHHbII paHee. Y TaKoro 0To0pakeHus eCTh MHOKECTBO IPUMEHEHN, U Bbl BCTPe-
TUTECh C HUM TI03Ke B 9TON KHUTe. B laHHOM TprMepe OHO BBIZESET TOJIS Kiacca
CreditCard us o6uieit Tabuunibl B Tabuiy CREDITCARD.

Crosber; CREDITCARD_ID B TO ke BpeMsl sIBJISIETCs IIEPBUYHBIM KJIIOUOM, a TAKIKE HMe-
€T OrpaHWYEHNe 110 BHEITHEMY KJIIOUY, CChLIAOIIEMYCsI Ha cTOIO€I] ID eInHON TabJIHIIbE
uepapxun. Eciu He yKkazaTh HazBaHue cToJI0IA IIEPBUYHOIO KJIH0Ya B JOIOTHUTENbHOIT
TabJIMIIE [JIST COEIMHEHVIS, TI0 YMOTYaHU0 Oy/IeT BBIOPAHO UMSI TIEPBUYHOTO KJIH0Ya /11~
HOW TaOJINIIbI HACKE0BAHUS — B JAHHOM ciay4dae 910 ID.

ITomuute, uto 1pu BuIOOpe crpareruu InheritanceType.SINGLE TABLE Bce cToOI(bI
OJIKJIACCOB MOTYT COftepsKath sHaueHue null. OHUM U3 TIPENMYIIECTB JaHHOTO CIIOCO-
6a 0TOOPAKEHH ABJISIETCA BOSMOKHOCTD FaPAHTHHU 1I€JIOCTHOCTH JAHHBIX € TOMOIIIBIO
oObsaBienns orparnrdenns NOT NULL st ¢Tosi61108 Tabuisr CREDITCARD.

Bo Bpems paborsl npuitoxenus Hibernate BblmoinuT BHenIHee coeUHEHNE IS 110~
JUMOphHOTO U3BJIeUeHNs 9K3eMTIIsIpoB BillingDetails u Bcex ero moaKIaccos:

select
ID, OWNER, ACCOUNT, BANKNAME, SWIFT,
EXPMONTH, EXPYEAR, CARDNUMBER,
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BD_TYPE
from

BILLINGDETAILS

left outer join CREDITCARD on ID=CREDITCARD_ID

Bbr Takske MoKeTe TPUMEHUTD ATOT MPUEM K OCTATBHBIM TIOJIKJIaccaM uepapxuu. Ho
€CJIM MepapXusl KJIACCOB CIIMIIKOM OOIIMPHA, BHEIITHEe COeMHEHNE MOJKET CTaTh MPpoo-
semoit. Hekoropsie CYB/I (wanpumep, Oracle) orpaHnymBaoT KOJHYECTBO TabJIUII,
YUYACTBYIOIIMX B Ollepaliii coefintenust. JIjist Takoil oOIIMPHOI HepapXuu, BOSMOKHO,
MIPEANOYTUTEIbHEE BBIOPATh MHYIO CTPATETHI0 U3BJIEUEHUS, KOTOPas HEMEIJIEHHO BbI-
TTOJTHUT BTOPOH 3ampoc SQL BMecTo BHEITHETro coeITHEHMSI.

I EEEEEEEE———
OcoBEHHOCTN HIBERNATE

Ha MoMeHT HammcauWsi KHUTH TEPEKTIoYeHre CTPATerny U3BJICUEHUS /IS JTaHHOTO
0TOOpasKEeHNUsT OBIJIO HEBO3MOKHO HU TIPH TIOMOTIM aHHOTanil JPA, HU Ipu TIOMOTITH
annortarit Hibernate, mostomy mpuercst oto6pasuth Kiaace B opurnHaibHOM X ML-
(aiire orobpaskerust Hibernate:

®daiin: /model/src/main/resources/inheritance/mixed/FetchSelect.hbm.xml

<subclass name="CreditCard"
discriminator-value="CC">
<join table="CREDITCARD" fetch="select">

</join>
</subclass>

[lo cux 1mop MBI TOBOPUJIM JIMITH O HACJAEJ0BaHUN cylHOcTel. HecmoTpst Ha TO 4TO
cnerukarys JPA HUYero He TOBOPUT O HACJEAIOBAHUU U TIOJUMOPGhU3ME BCTpau-
BaeMbix (@Embeddable) kiaccos, Hibernate mperaraer cBOt CTpaTeruto 0ToOpaskeHUst
KOMIIOHEHTOB.

OcoBsEHHOCTU HIBERNATE

6.6. HacneaoBaHMe n BCTpanBaemMble KA3CChI

BcerpamBaeMbiii Kjlace — 3TO KOMIIOHEHT CYIIIHOCTU-BJIAJIEIbIA; CJIEJ0BATENBbHO, K HUM
He MPUMEHUMBI OObIYHBIE TIPABUJIA OTOOPAKEHUsT HACJIECOBAHMS CYITHOCTEH, Mpe/-
craBJieHHBIE B 9TO#1 rase. Mcnosb3ys pacimpentbie BoamoskHoctu Hibrnate, MmoxHo
0TOOPA3UTH BCTPAMBAEMbII KJIACC, HACJAEAYIONIUN HEKOTOPbIE XPAHUMBIE TIOJISI OT CY-
nepkiacca (uau unrepdeiica). PaccMoTpuM aBa HOBBIX aTpubyTa ayKIIMOHHOIO TOBA-
pa — Bec u rabapuThL.

TaGapuThbl TOBapa — 9TO MIMPUHA, BBICOTA U TIyOWHA, BHIPAXKEHHbIE B HEKOTOPOI CH-
creMe Mep U 0603HAYAIONIEro ee CUMBOJIA — HAIpUMeD, AoiMoB (") MU CAHTUMETPOB
(cm). Bec ToBapa Takike BKIIOYAET eAMHULY udMepenust — Harpumep, Gyuter (1bs) mm
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kumorpammbl (kg). UToObI BeIAETUTD 001I1e aTprOyThl (Ha3BaHWE U CUMBOJI) €IMHU-
1Bl M3MEPEHNST, MOKHO OTIPEIENIUTD cymepkiaace Measurement, obmmit mist Dimension
un Weight.

Jluctnur 6.12 < OTob6paxeHne BCTpamBaeMoro abCcTpakTHOro cynepkacca
Measurement

daiin: /model/src/main/java/org/jpwh/model/inheritance/embeddable/
Measurement.java

@MappedSuperclass
public abstract class Measurement {

@NotNull
protected String name;

@NotNull
protected String symbol;

/] ...

[TpumenuTte anHoTanmio @MappedSuperclass k cynepkJaccy BCTPAMBaeMOro KJacca,
KOTOPBIN TpebyeTcst 0T0OPa3uTh, Kak K OOBIYHO CYIMIHOCTH, U TIOAKIACCH YHACTEYIOT
CBOIICTBA ATOTO KJIacca KaK XpaHUMble CBOIICTBA.

Krnaccer Dimensions m Weight ompenensiiorcs kak BcTpamBaembie (@Embeddable).
B kmacce Dimensions HY’KHO mepeornpesieyiuTh Bee aTpubyThl Cymepkaacca, 106aBuB
npedukc cTondua.

JIuctunr 6.13 + OTobpaxeHune knacca Dimensions

®daiin: /model/src/main/java/org/jpwh/model/inheritance/embeddable/
Dimensions.java

@Embeddable
@AttributeOverrides({

@AttributeOverride(name = "name",
column = @Column(name = "DIMENSIONS_NAME")),
@AttributeOverride(name = "symbol",
(

column = @Column(name = "DIMENSIONS_SYMBOL"))

)

public class Dimensions extends Measurement {

@NotNull
protected BigDecimal depth;

@NotNull
protected BigDecimal height;

@NotNull
protected BigDecimal width;

/] ...
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Bes aroro nepeonpezenenus kiace Item, conepsxamuii Dimension u Weight, otoGpa-
JKajicst Obl B TaOJIUIy ¢ KOHMDIUKTYIOUMMU HasBaHUSAMH CTOJIONOB. [lajee mokasaH
kyacc Weight; ero orob6paskeHue takxke 100aBisteT npeuKe K UMEHAM CTOJIOOB (171t
eIMHOOGPA3HsI MBI PEITHIIN U36€KaTh KOHMIINKTA C TPEBIAY UM [ePeoTIpeie/IeHuEM ).

Jlucturr 6.14 < OTtobpaxeHue knacca Weight
®daiin: /model/src/main/java/org/jpwh/model/inheritance/embeddable/Weight.

java
@Embeddable
@AttributeOverrides({
@AttributeOverride(name = "name",
column = @Column(name = "WEIGHT_NAME")),
@AttributeOverride(name = "symbol",
(

column = @Column(name = "WEIGHT_SYMBOL"))

1

public class Weight extends Measurement {

@NotNull
@Column(name = "WEIGHT")
protected BigDecimal value;

/] ...

Cyurnoctb-Braiesnel] Item orpejesiseT 1Ba XpaHUMbBIX BCTPOEHHBIX OIS,

Jinctuur 6.15 < OToOpaxeHune knacca Item
daiin: /model/src/main/java/org/jpwh/model/inheritance/embeddable/ltem.java
@Entity
public class Item {
protected Dimensions dimensions;
protected Weight weight;

/] ...

3IT1o orobpaskeHue MoKasaHO Ha puc. 6.5. J[pyroil crocob paspenieHus: KOHBIMKTa
HMMEH 3aKJII0YaeTCsl B TIepPeolpeie/IeHiK Ha3BaHUil cTo0I[0B B Measurement jijist BCTpoO-
€HHBIX CBOMCTB B Kyiacce Item, kak moxazano B paszese 5.2. Ho BMecTo 3TOr0 MbI TIpeji-
MOYKTAEM TIEPEOTTPEIEIINTD UX OJMH Pa3 BO BCTPoeHHbIX (@Embeddable) kiraccax, 4ToObI
MTOJIB30BATEJISIM ATHX KJIACCOB HE MPUILIOCH Pa3pentaTh 9TOT0 KOHMIUKTA.

[TonBOX, KOTOPOTO HY;KHO OCTEPETaThCs, 3aKII0YAETCS B UCTIOJTb30BAHUU BCTPOEH-
HOT'O CBOMCTBA, MMEIOIIEro THIT aOCTPAKTHOTO cyTiepkiacca (Takoro Kak Measurement),
B KJIacce CYIHOCTH (TakoM Kak Item). ITo HuKoraa He OyzaeT paboTaTh; peaimsanust J PA
He 3HaeT, KaK MOJMMOPGHO COXPAHSTH M 3aTPysKaTh 9K3eMILISIPI Measurement. Y Hero
HeT HeoOX0AUMO#T mHMOPMAIIUHU, YTOOBI PEIIUTD, IPUHAJIEKAT JIF 9K3EMILISPhI B 6ase
JTAaHHBIX K1accy Dimension nym Weight, mockosbKy ceekTop OTCYTCTBYET. DTO 3HAUMNT,
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YTO XOTSI BcTpanBaeMbiil (@Embeddable) kmacc moowcem HacaenoBaTh XpaHUMBIE TTOJIST OT
KJlacca ¢ aHHoTaluei @MappedSuperclass, CCbLIKaA Ha 9K3EMILIAP He MOXKET ObITh OJIM-
MOP(MHOIT — B KaueCTBe ee TUTIA JIOJIZKEH BBICTYaTh KOHKPETHBIIN KJIacc.

Item << Table >>
+| name : String (- ITEM
ID << PK>>
NAME
Measurement
name : String :> DIMENSIONS_NAME
symbol : String DIMENSIONS_SYMBOL
DEPTH
| | HEIGHT
Dimensions [ Weight | W:EIZ:T NAME
depth : BigDecimal value : BigDecimal WEIGHT SYMBOL
height : BigDecimal WEIGHT
width : BigDecimal

Puc. 6.5 < OTo6paxeHne KOHKPETHbLIX BCTPanBaeMbIX KJIaCCOB
C yHacnenoBaHHbIMY NOASMU

CpaBHHUTE TaKOW TOXO/] C AJIBTEPHATUBHON CTpaTerueil HacJaeIOBaHU /ISl BCTPau-
BaeMbIX KJIACCOB, NIOKa3aHHO B paszese «IIpeobpasoBanue sHaueHUI M0JIEi KOMIIO-
HEHTOB» B IJIaBe 5, KOTOPast MOJEPKUBAET MOJTUMOPGU3M, HO TPEOYET MHUCATh OTIOI-
HUTEJIbHBII KOZ pa3jimuyeHmsa TUITOB.

Jlajiee MbI JaiuM BaM COBETHI IO BBIOOPY MOAXOASAIIEH KOMOWHAIMU CTPATETHIl
OTOOPAKEHUS JIJIst HEPAPXUI KJIACCOB BAIIIETO MPUJIOKEHUSI.

6.7. Bblbop cTpaTerun

Bri60p 1mpaBuIbHOIL cTpaTerny 0TOOpasKeHNsl HacAeOBAHNS 3aBUCHUT OT MCIIOJIb30Ba-
HUS CYTIEPKJIACCOB MepPapXuy CYNIHOCTeNH. BbI 0JKHBI yyecTh, KaK 4acToO 3alparin-
BaIOTCS 9K3EMILJISIPBI CYTIEPKJIACCOB, a TAKyKe HAJIWYME acCOIMAIlNi, HATPaBIEHHBIX
K cynepkiaccaM. [Ipyroii BaKHBIN aciieKT — aTpuOyThl CYIIEPTUIIOB U IIOATUIIOB: OT-
JIMYAIOTCS JIM TIOAKJIACCHI OT CYIePTUIA HAJMYKeM AONOJHUTEIbHBIX aTPUOYTOB HIN
TOJIBKO TIOBe/IeHNEeM. BOT HECKOIBKO MPAKTUIECKUX PEKOMEHIATTIT.

O Ecsm nomuMopdHble acCOIMAIK U 3aIIPOChI He TPeGYIOTC s, BBIOUpaiTe OIHY
TabJIMILY A1 KasKAOTO KOHKPETHOTrO Kaacca. JpyriuMu cJIOBaMU: €CJIH BbI PEAKO
BBITIOJTHSIETE (MJIM HUKOT/IA He BhITIOJIHeTe) 3anpoc select bd from BillingDe-
tails bd u eciu y Bac HeT KJaccoB, ceblatonuxcsd Ha BillingDetails, otnaBatite
IpeAIouTeHne IBHOMY 0TOOpakeHuio Ha ocHoBe UNION co crparerueii Inheri-
tanceType.TABLE_PER_CLASS, ITOCKOJIBKY IIPU 9TOM COXPaHAETCA BO3MOKHOCTH
nocaeayiomero xo6asaeHuss (ONTUMU3UPOBAHHBIX) MOJMMOPQHBIX 3alIPOCOB
¥ aCcCOIHAIlN.

O Ecuu Tpebyiores noauMop@Hble 3apoChl MU acCoLuaiy (acComUaIus ¢ Cy-
MEePKJIACcCOM, a CJIeIoBaTeJIbHO, CO BCEMU KJIacCaMU MePapXuu U ¢ JUHaMHU4Ye-
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CKUM OTIpe/ieJieHieM KOHKPETHOTO KJlacca BO BPeMsI BBITIOJIHEHMS ), a TIO/IKJIac-
CBl OOBSBJISIIOT OTHOCUTEIBHO MaJjio HOBBIX MM0Jiei (0COOEHHO eCJTi OCHOBHAsT
PasHUIA MEKIY MOAKIACCAaMU TOJBKO B MOBEACHNN), BBIOUpAiTEe CTPATETHIO
InheritanceType.SINGLE_TABLE. Baiia 1iesib B TOM, 4TOOBI COKPATUTh KOJIHAUE-
CTBO CTOJIOIIOB, KOTOPbIe MOTYT cojiep:kath null, u ybeanuts cebst (1 aAMUHUCT-
paropa 6a3bl JaHHBIX), YTO JEHOPMAJTN30BaHHAs CXEMa HE BBI30BET BIOCJIE]-
CTBUU 1IPOOJIEM.

O Ecaum tpebyroTest TomuMopdHbIe acCOIUAIINT WU 3aIIPOCHI, & MOAKIACCH 00b-
SIBJISTIOT MHOTO (00s13aTe/TbHBIX K 3alI0JTHEHHIO ) TT0JIei (TIOAKIACCHI OTIITYAI0TCST
B OCHOBHOM JIaHHBIMH ), BBIOUpaiiTe cTpaTernio InheritanceType. JOINED. C apy-
roil CTOPOHBI, B 3aBUCUMOCTH OT ITMPUHBIL U TJIYOUHBI HEPAPXUN HACICIOBAHUST
U BO3MOKHOH CTOMMOCTH COCMHEHWH 10 CPABHEHWIO ¢ OOBEJIUHEHUSIMU BbI
MosKeTe BhIGpaTh cTpareruto InheritanceType. TABLE_PER_CLASS. Takoe perieHue
TpeGyeT OICHKH TIJIAHOB BBITIOJTHEHYS 3aTpocoB SQL Ha pealbHbIX JAHHBIX.

Crpaternto InheritanceType.SINGLE_TABLE cireryeT BBIOUPATH TOJBKO JJIST PEIICHIST
POCTHIX MPOOJIEM. B CTOKHBIX CUTYANUsIX UM KOTJA Te, KTO MOJCJUPYIOT JaHHbIE,
HacTamBaroT Ha BaykHOCTHU orpannyennii NOT NULL, 1 Hag BaMu JOBJIeEeT HOPMaTU3aITns,
BhIOUpaiite crpaternto InheritanceType.JOINED. B Takue MOMeHTBI cripocute cebst, He
JIydIIie JIU BOBCE M30AaBUTHCST OT HACJEOBaHUsI, 3aMEHUB eTo JeserupoBanreM. Crioxk-
HOTO HacJIe[OBaHMsl, KaK TIPABHJIO, CJIEyeT u30eraTh B CHJIY Pa3HbIX IPUYNH, HUKAK He
CBsI3aHHbIX ¢ XpaHeHueM ganHbix i ORM. Hibernate BbicTymaer B poJii ipoCIoiKu
MEXKIY TIPeIMETHON 1 PEJISIIMOHHON MOJIe/IIMU, HO 3TO He O3HAYaeT, YTO BbI MOKeTe
MTOJTHOCTBIO UITHOPUPOBATH BOMTPOCHI XPAHEHUST TP TIPOEKTUPOBAHNN KITACCOB.

EcJiit BbI OZyMbIBa€TEe O TOM, YTOOBI CMEIIATh HECKOJIBKO CTPATErnil 0TOOPaKEHS
HACJICZIOBAHUST, IOMHUTE, YTO peajinsaliust HessBHoro nosmMopguama 8 Hibernate cro-
coGHa CTIIPABUTHCS ¢ BEChMa 9K30THUECKUMHU CUTyalusiMi. Takyke IIPUMUTE BO BHIMA-
HUeE, YTO HEBO3BMOKHO MPUMEHSITh aHHOTAIUK HacJeIoBaHus K WHTepdeiicaM; 9To He
npeaycMoTpero B JPA.

[l mpuMepa paccMOTPUM JIOTIOJTHUTENBHBIN WHTepdeiic B TpuMepe MPUIOKEeHS:
ElectronicPaymentOption. 910 6usHec-unTepdeiic, B KOTOPOM aCIIEKT XPaHEHUS IIOJTHO-
CTBIO OTCYTCTBYET, 32 UCKJFOUEHIEM TOTO, YTO OH MOKET OBITh PEATH30BaH XPAHUMBIM
KJ1accoM, TakuM Kak CreditCard. HesaBucuMO OT TOTO, Kak BbI OTOGPA3UTE HEPAPXIIO
ksacca BillingDetails, Hibernate mpaBuibHo oOpaboTaet ciemytoniuii sampoc: select
o from ElectronicPaymentOption o. tot 3ampoc Gyaer pabGoTaTh it XPAaHUMbIX KJIac-
COB, PeATN3YIONX JaHHBIH WHTepdeiic, axke eCU HTH KJIACCH HE SBJISIOTCS 9aCThIO
uepapxuu BillingDetails. Hibernate Bcerya 3HaeT, Kakue TabJIHMIlbl 3alIPAIIUBATE, Ka-
KHe 9K3eMIIJISIPBI CO3/IaBaTh M KaK BO3BPAINaTh OJUMOPMHBIE PE3yTBTAThHI.

Bbl MOKeTe IPUMEHSITH BCE CTPpAaTerni 0TOOPasKeHUsT K aGCTpakTHBIM Kiaaccam. Hi-
bernate He cTaHeT MBITATHCST CO3/IABATH HK3EMILISIP aOCTPAKTHOTO KJIACCA, TATKE €CJIU BB
GyJieTe BBIOUPATH €T0 B 3aIIPOCE MU 3arPY/KaTh.

MBI ysKe HECKOJTBKO Pa3 YITOMSTHYJIH 00 OTHOIIEHUN MEKTY Kiraccamu User nBilling-
Details u ero BAUSIHUY Ha BHIOOP CTpaTernit 0ToOpaskeHUst HacaeoBaHust. B ciemyto-
IeM U [TOCJIEHEM Pas/iesie 9TOU TJIaBbl MbI TIO[POOHO PACCMOTPUM 3Ty (0JIee CITOKHYIO
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TeMy ToJIMMOpGhHBIX accormanuii. Ecoim B Barreir Moziesi Takyie OTHOIIEHUS Ha IAaHHBIN
MOMEHT OTCYTCTBYIOT, BBI MOJKETE IIPOUYNTATH 3TOT MaTepraJl o3ske, KOT/Ia CTOJTKHETeCh
€ 9TOI 0COOEHHOCTBIO B CBOEM TIPUJIOKEHUN.

6.8. NonnmopdHbie accounaunn

[TomuMophusM ABJISETCA ONpPEAENsIoneil 0COOEHHOCThIO 00bEKTHO-OPUEHTIPOBAH-
HBIX SI3BIKOB ITPOTPAMMUPOBaHUs, TaknX Kak Java. [lojepxka momumMopdHbIX acco-
AU 1 1o aMMOpGHBIX 3aIIPOCOB ABJSIETCS (QYHAAMEHTATIBHON 0COOEHHOCTHIO TAKIX
peamusanuii ORM, kak Hibernate. Yausurespno, Kak ganexo HaM yIaaoch 3a6paThes,
He yrayOussch B obcyxaenue noaumopdusma. K cuacTtpio, Ha 5Ty TeMy 0COOEHHO He-
4ero ckasarh — HOJIMMOP(HU3M TaK JIETKO UCIoab30BaTh B Hibernate, 4to 00bsicHUTH
ero OyeT HeTPyIHO.

B kauecTBe 0630pa MbI CHaYa/Ia pACCMOTPHM acCOLUAIMIO MHozue K 00rnomy (many-
to-one), HATIPaBJIEHHYIO K KJIACCY, KOTOPBIH MOKET UMETh MHOTO TO/[KJIACCOB, a 3aTeM
oTHoleHue 0dun ko miozum (one-to-many). B 060ux rnpumMepax KJaacchl MOIEIH MPE/l-
MeTHOH obmactu OyAyT OAMHAKOBBIMU; CM. puc. 6.6.

User 0.

username : String default B _ | BillingDetails |

firstname : String [lowner : String

lastname : String

[ |
CreditCard BankAccount

cardNumber : String account : String
expMonth: String bankname : String
expYear : String swift : String

Puc. 6.6 <+ B kavecTBe nnatexHbix PEKBU3NTOB MO YMOYAHUIO
y nonb3oBaTeris BbibpaHa kpeamTHas kapta unn 6aHKOBCKUIA cHET

6.8.1. NonumopdodHaa accoumaumnsa MHOrune K OgHoOMy
(many-to-one)
Cuayvasia paccMotpuM 1iogie defaultBilling kmacca User. OHo cebliiaeTcsd Ha €IMHCTBEH-
HBIN aK3eMIIIAp BillingDetails, koTopbIli BO BpeMs BBITIOJHEHUS MOXKET OKa3aThCA
JIFOOBIM KOHKPETHBIM 9K3EMILISIPOM 3TOTO KJIacca.

OT06pasuTh 3Ty OMHOHATIPABJIEHHYIO ACCOIUAIINIO € aGCTPAKTHBIM KjtaccoM Billing-
Details MOXKHO CJI€AYIONIMM 0OPA3OM:

daiin: /model/src/main/java/org/jpwh/model/inheritance/associations/
manytoone/ User.java

@Entity

@Table(name = "USERS")

public class User {

@ManyToOne(fetch = FetchType.LAZY)
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protected BillingDetails defaultBilling;
/] ...

Teneps B tabautie USERS TOSBUTCS CTOJIOEI] BHENTHETO KJ0oYa /g coeiuHenns DE-
FAULTBILLING_ID, mpecTaBsfoIIni JaHHOE OTHOIIIEH!E. B aTOM cTos61Ie MOKeT coep-
sarbes sgagenne null, mockonapky mopsosarens (User) MOT II0Ka He BRIGPATh CIIOCO0
oILIaThl 10 yMosdanuio. ITockosbky Kiaace BillingDetails — aGeTpakTHBIN, accolna-
IS OJDKHA BO BPEMST BBITIOJHEHUS CChLIATHCS HA 9K3EMILJISIP OJTHOTO U3 €T0 TMOIKIac-
coB — CreditCard uau BankAccount. YToObl HCIIOIB30BATH IIOJIUMOP(HbIE ACCOLUALIH
B Hibernate, He Hy’kHO fe1aTh HUYETO 0COOEHHOTO; €CIU TEJEBOI KTacC acCoIUaInm
orobpazkaeTcs ¢ IOMOIIbIo aHHOTanuii @Entity u @Inheritance, acconmariis aBToMaTH-
YeCKU CTAaHOBUTCS MOJTUMOPMOHOII.

Crenyiomuii KoJi IEMOHCTPUPYET CO3JIaHUE aCCOIMAIIUN C HK3EMILISIPOM TOIKJIACCa
CreditCard:

daiin: /examples/src/test/java/org/jpwh/test/inheritance/
PolymorphicManyToOne.java

CreditCard cc = new CreditCard(

"John Doe", "1234123412341234", "@6", "2015"
)5
User johndoe = new User("johndoe");
johndoe.setDefaultBilling(cc);

em.persist(cc);
em.persist(johndoe);

Teneps, Bo BpeMs HaBUTAIIH 10 aCCOLMAIIUNI BO BTOPOH equnuile paborsr, Hibernate
aBTOMaTHUYECKH OYIeT U3BJIeKaTh 9K3eMILIAPbI CreditCard:

daiin: /examples/src/test/java/org/jpwh/test/inheritance/
PolymorphicManyToOne.java

User user = em.find(User.class, USER_ID);
user.getDefaultBilling().pay(123); <— Buizoser metoz pay() koHkpeTHoro noaknacca BillingDetails

Ho nmeiite B Buy, mockobKy noje defaultBilling orobOpaskaercs ¢ mapaMeTpoM
FetchType.LAZY, Hibernate 3aBepHeT 1ieJib acCOLMAIMU B IIPOKCU-00BEKT. B aTOM Ciry-
Yyae BBl He CMOJKeTe BBITIOJIHUTD MMPUBEICHNE TUTAa K KOHKpeTHOMY Kiaccy CreditCard,
U [axe omepaTop instanceof Gymer Bectu cebsl CTpaHHO:

daiin: /examples/src/test/java/org/jpwh/test/inheritance/
PolymorphicManyToOne.java

User user = em.find(User.class, USER_ID);
BillingDetails bd = user.getDefaultBilling();
assertFalse(bd instanceof CreditCard);

// CreditCard creditCard = (CreditCard) bd; <€— Buizoser uckiouenme ClassCastException!
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Ccplka bd B TaHHOM cTydae He siBJsieTcst ak3eMIsipoM CreditCard — aTo ciennasin-
HBIN ozkacce BillingDetails, creHepupoBaHHBIN BO BPeMsl BBITIOJTHEHUS, — TIPOKCH-
xmacc Hibernate. Korna BoisbiBaercst meton mpokcen-o6bhekta, Hibernate memermpyer
€To BBITIOJTHEHMEe 9K3eMILApy CreditCard, 3arpyska kotoporo otioxkeHa. Iloka wHM-
IATM3AITIST HTOTO 9K3EMILIApa He Tpousoniia, Hibernate we 3Haet ero moaTuma — 910
motpeboBasio Gb oGpalieHnst K 6ase JaHHBIX, KOTOPOTO BbI B IIEPBYIO 0YEPEIb U MbITae-
Tech M30eKATH ¢ TTOMOTIHIO OTIOKEHHOM 3arpy3ku. [L7ist 6e30TacHOTO MTPeo0OpasoBaHIIST
TUTIOB UCTIONIB3YiiTe em. getReference():

daiin: /examples/src/test/java/org/jpwh/test/inheritance/
PolymorphicManyToOne.java

User user = em.find(User.class, USER_ID);
BillingDetails bd = user.getDefaultBilling();

CreditCard creditCard =
em.getReference(CreditCard.class, bd.getId()); <— Hukakoro SELECT

assertTrue(bd != creditCard); <— OcropoxHo!

TMocsie BoI3OBa getReference() ccouiku bd u creditCard GymayT ccblmaThest Ha jiBa
Pa3HBIX MPOKCU-O0BEKTA, KAKIbIH U3 KOTOPBIX JIEJETUPYeT paboTy OJHOMY U TOMY
JKe CKpPBITOMY 9K3eMIusipy CreditCard. HecMoTpst Ha 9T0, Y BTOPOTO TPOKCH-00BEKTA
Oyzer apyroil murepdeiic, U Bbl CMOKETe BbI3bIBATh TaKue MeTOAbl, Kak creditCard.
getExpMonth(), mpuMeHUMbIE TOJBKO K aTOMY uHTepdeiicy (oObpaTure BHUMAHIE, YTO
bd.getId() en306em SELECT, eciin 0TOOpa3uTh CBOICTBO id ¢ UCIIOJIb30BaHUEM CTpaTe-
TUH MIPSIMOTO IOCTYIA K TTOJISIM ).

ITHX TPOBIEM MOKHO M30ekKaTh, €CIU OTKAa3aThCsA OT OTJIOKEHHOM 3arpy3KH, Kak
M0Ka3aHOo B cJenylolleM IIpuMepe, /e IPUMEeHsIeTCsl 3alIpoC ¢ HeloCpeICTBEHHOH 3a-
TPY3KOIi:

daiin: /examples/src/test/java/org/jpwh/test/inheritance/
PolymorphicManyToOne.java

User user = (User) em.createQuery(
"select u from User u " +
"left join fetch u.defaultBilling " +
"where u.id = :id")
.setParameter("id", USER_ID)
.getSingleResult();

MpoKcK-06BEKT He UCTONb3YETCS:
3k3emnnsp BillingDetails
3BNIEKAETCA CPpasy xe

CreditCard creditCard = (CreditCard) user.getDefaultBilling(); =

Hacrosamuii 00beKTHO-0PUEHTUPOBAHHBIN KOJL HE J0JKEH UCII0JIb30BaTh OllepaTopa
instanceof nii MHOTOYKC/IEHHBIX TIPe0OpasoBaHuii THIIOB. Eciin 0GHAPYKUTCS, UTO BbI
BJISINIAJIACH B IPOOJIEMBI ¢ ITPOKCU-KJIACCAMU, KPUTUYECKU OIEHUTE CBOM IIPOEKT IIPH-
JloskeHus v nounure Gosee nosumopdubiii noaxos. Hibernate taksxe nojuep:xubaer
BO3MOKHOCTb BHEJPeHMsI B GaliT-KOJI /ISl OPTaHU3aI[MK OTJIOKEHHON 3arpysKu yepes
MTPOKCH; MBI BEPHEMCSI K CTPATETHSIM M3BJI€UEHNUS TI037Ke, B I1aBe 12.
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Takum ke crnoco6oM MOKHO paboTaTh ¢ acconuarsamMu 0dun k odnomy. Ho dro mo
MOBO/TY MHOKECTBEHHBIX ACCOIMAINI, TAKUX KaK KOJIJIEKIINH TIJIATEKHBIX PEKBU3UTOR
(billingDetails) must kaskmoro mosb3oBatesis (User)? /laBaiiTe MOCMOTPUM Ha HUX
zamuee.

6.8.2. MonumopodHbie Konnekuumn

Y moabzosaresst (User) MOTYT OBITH CCBIJIKM Ha MHOKECTBO TIJIATEKHBIX PEKBU3UTOB
(BillingDetails), a He TOJIBKO 3aJaHHBII 110 YMOJYAHUIO (OAMH M3 HECKOJIBKIX OyAeT
BBIGUPATLCS TT0 YMOJYAHUIO, HO TOKA MBI 9TO TpourHOpupyem). OTo6pasuTh Takyio
CBSI3b MOKHO C TIOMOIIBIO JIBYHATIPABICHHO aCCOIUAIIIN 00UH KO MHOZUM:

®daiin: /model/src/main/java/org/jpwh/model/inheritance/associations/
onetomany/User.java

@Entity

@Table(name = "USERS")

public class User {

@0neToMany (mappedBy = "user"
protected Set<BillingDetails> billingDetails = new HashSet<>();

/] ...

Jlasee nokasaH BJjajesien] OTHoIIeHNs (00bsIBIEHHBIN B IIPEIbLAYIIEM OTOOPAKEHUH
C TIOMOTIIBIO TTapameTpa mappedBy):

daiin: /model/src/main/java/org/jpwh/model/inheritance/associations/
onetomany/BillingDetails.java

@Entity

@Inheritance(strategy = InheritanceType.TABLE_PER_CLASS)

public abstract class BillingDetails {

@ManyToOne(fetch = FetchType.LAZY)
protected User user;

/] ...

Jlo cux 1op B 0TOGPaKEeHUHU 9TON acCONMUAINK HE BCTPETUIOCh HUYETO HEOOBIYHO-
ro. Mepapxus kmaccos BillingDetails mosker otoOpaskaTbes co crpaTerusMu TABLE_
PER_CLASS, SINGLE_TABLE mum JOINED. Hibernate aBromaTuuecku OyaeT MCIIOJIb30BATH
npaBusibHble 3arpocbl SQL ¢ onepatopom JOIN wmstu UNION /715t 3arpy3Ky KOJLJIEKITUN
9JIEMEHTOB.

IIpaBna, ectb onHO orpanndenue — kjaacc BillingDetails He MoXKeT UMeTh aHHOTA-
uio @MappedSuperclass, kak Gb110 ToKa3aHo B paszese 6.1. OH 1o/KeH 0ToOpaKaThCst
c anHoTanusMu @Entity u @Inheritance.
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Accounauum ¢ HesiBHbIM noniumMmopdunsamom

Ecnn Bam notpebyeTcs 0To6pa3nTb accoLmaumio, HarnpaBeHHY0 Ha Mepapxmio knac-
COB, He oTobOpaxkas ee IBHO C nomoubio @Inheritance, B kayecTBe KpaliHEro cpeacTea
Hibernate npepocTaBnsieT cnepyowmin cnocob. Takoe oTobpaxeHne MOXHO onpeae-
nntb B XML-daiine otobpaxeHuii Hibernate, ncnonbsys anemeHT <any/>. Mbl COBETYEM
HaMTM onucaHme 3TOM BOSMOXHOCTU B AOKyMeHTauun Hibernate nnn B npeaplgyliem
M30aHUW JaHHOW KHUM, HO cTapaiiTecb n3beratb ee, NOCKOJIbKY OHA MOXET NMPUBECTU
K NMOSIBNEHWNIO YPOLJIMBLIX CXEM.

9. Pe3iome

Ojia Tabuvia Ui Kask0ro KOHKPETHOTO KJIACCa ¢ HESTBHBIM MOJIMMOPMOUIMOM —
9TO MPOCTEHINAst CTpaTerust 0OTOOPAKEHUsT NepapXuil HACTE[OBaHUS CYITHOCTEH,
HO OHA He 0YeHb XOPOIIIO TTO/IIIEP;KUBAET MOJUMOPGHBIE accorualuu. Kpome Toro,
pasHbie CTOJIOIBI B PA3HBIX TaGJIHUIAX PA3ICISIIOT OJNHAKOBYIO CEMAHTHKY, 4TO 3a-
TPY/IHSIET 9BOTIOIINOHUPOBAHIE CXeMBI. MBI COBETYEM IPUMEHSITh 9TOT ITOXO/ [Tt
BEPXYIIKH UePapXUH KJIACCOB, TJie TIOTMMOPMU3M Ha CAMOM [leJie He HYKeH U He
MPEBUANTCS M3MEHEHUH B CyMepKIacce B OyIyIiem.

Vcnosmb3oBatue OIHON TabIIHIBI TS KAJKI0TO0 KOHKPETHOTO KJTacca ¢ OnepanusamMu
o0beuHEeHN He ABJisieTcs 00g3aTeIbHOl cTpaTerueii, u peanusanuu JPA moryT ee
HE MOJIEPKUBATE, 3aTO OHA MOKET paboTaTh ¢ TIOJUMOP(MHBIMHU aCCOTUATIUAM.
Crparerust ¢ KCIOIB30BAHUEM €IHON TaGIIMIIBI /7T BCEX KJIACCOB MEPAPX U SBJIS-
€TCsI JIydIIIell ¢ TOUKY 3PEHNUsT IPOU3BOAUTETBHOCTH U TPOCTOTHI; MOKHO CO3/IaBaTh
OTYeThI HA OCHOBE TIPOM3BOJIBHBIX 3aITPOCOB, HE UCIIOJIb3YsI CJIOKHBIX COEIITHEHUT
1 0ObeTMHEHUT, 2 HBOJTIOIUST CXEMBI IIPOUCXOJIUT IOBOJILHO TPOCTO. [naBHOM po6-
JIEMOI TIPH 9TOM SIBJISIETCSI 1IEJIOCTHOCTD JIAHHBIX, TTOCKOJIBKY TTPUXOMUTCST Paspe-
IIUTh HEKOTOPBIM cToaGIaM cogepskars null. JIpyroit mpobieMoit siBisierest HOP-
MaJIM3alMs: JaHHAs CTPATEerusl CO37aeT (PYHKIIMOHAIbHBIE 3aBHCUMOCTH MEKIY
MPOCTBIMK CTONOIAMH, HAPYIIAst TPETHIO HOPMATBHYIO (hOPMY.

[MaBHBIM TIPEUMYIIECTBOM CTPATETHU OAHOI TaGIMIBI ST KAKIOTO TOAKIACCA
C OTepanusIMy COeINHEH SIBJSIOTCS HopMau3alus cxeMbl SQL, ynporenue ee
IBOJIIOIIMH U BO3MOKHOCTb OIPEIeJIeHNsT OTPaHIYEHMIT 11eJIOCTHOCTH JaHHbIX. He-
JOCTATOK 3aKJII0YAETCS B CIOKHOCTH €€ PeaM3aliy BPYYHYI0 M HU3KOM TIPOU3BO-
IUTETBHOCTH JIJIsI CJIOKHBIX NE€PAPXUI KJIACCOB.
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OTobparkeHne
KOAAeKUNI N CBSI13en
Me>XKAY CYLLHOCTSIMI

B aTton rmase:

Q oTob6paxeHme XpaHUMbIX KOJTEKLMIA;

Q  KONNekumMn OCHOBHbLIX 1 BCTPaMBaeMbIX TUMOB;

QO npocTble accoumnaummn MHOrme K 0O4HOMY 1 OANH KO MHOIMVIM.

Kaxk cienyer us mamero ombita oOmenus ¢ coobuecTBoM mosb3osareneii Hibernate,
MHOTHE pazpaboTuuniy, prcTytas K pabore ¢ Hibernate, B epByio ouepeib mbITaloTCst
0TOOPA3UTH omHoOWeHUs. pooumein,/nomomox. OOBIYHO TOT/IA OHU BIIEPBBIE U CTAJTKHU-
BAIOTCS ¢ KOJJIEKITUAMU. Takke OHU BIIEPBbIe HAYMHAIOT 33JyMBIBATHCS O PA3IMUUIX
MEXKIY CYITHOCTAME ¥ TUIAMU-3HAYEHUAME UJIH TIPOCTO TEPSIOTCA B CIOKHOCTH ORM.

HenTpanbhoii yactbio ORM sABJISieTCS yIpaBIeHUEe CBA3SAMU MEK/Y KJIacCaMy U OT-
HOTIEHUAMU MKy TabauiaMi. BOIBITMHCTBO TPYAHOCTEH 0OBEKTHO-PENAIIMOHHOTO
OTOOPAKEHUST CBSI3aHO € KOJJIEKIIUSIMU U YIIPABICHUEM CBSI3SIMU MEKY CYITHOCTSIMU.
Bbl MOsKeTe BEPHYTHCA K 9TOH IIaBe M3 Ke, YTOObI JIyUliie pa3odpaThes B JAHHON TEME.
MpbI HaYHEM €O 3HAKOMCTBA ¢ OCHOBHBIMY MOHATUSMHU OTOOPasKEHUS KOJJIEKIINHI 1 pac-
CMOTPUM HECKOJIBKO TIPOCTBIX TIPUMepOB. Tlocse aToro Bbl Gy/ieTe TOTOBBI 0TOOPA3UThH
BaIly MEPBYIO CBSA3b MEK/Y CYIIHOCTAMU B BUJI€ KOJIJICKIINU, XOTS T03Ke, B CIEAYIO-
1eil raBe, Mbl BEPHEMCS K OTOOpasKeHUIO HoJiee CIOKHBIX CBsA3ei. [lJist TIOMHOTHI Kap-
THUHBI PEKOMEHJIYeM ITPOYECTD 3Ty TJIABY U CJAEAYIONLYTO.

MaBHble HoBOBBeaeHua B JPA 2

e [Moaaepxkka KONNEeKLni n cnoBaper OCHOBHbIX U BCTPanBaeMbIX TUMOB.

e [Moaaepxxka XpaHMMbIX CMUCKOB, KOrAa MHAEKC KaXaoro afeMeHTa XpaHuTcs B [0-
MONHUTENbHOM CTONOLE B 6ase AaHHbIX.

e [1ns accounaumm ogmMH KO MHOMM cTana AOoCTyNnHa BO3MOXHOCTb yaaneHnst «0CUpo-
TEeBLUMX» OObEKTOB.
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7.1. MHO)XecTBa, KOHTelHepbl, CNNCKN N CAOBapwu
C TUNaMWU-3H34YeHNSIMU

[l paboThl ¢ KOJLIEKIUAMU B Java mMeeTcst 6oraTbiii API, U3 KOTOPOrO MOKHO BbI-
Guparhb Te nHTEPhEiCH 1 peaarsalui, KOTopbie 60Jee BCEro MOAXOAAT MO MPe-
MeTHOIT obmactu. /laBaiite paccMOTPUM 0TOGPaKEHNsT OCHOBHBIX KOJUIEKITHIA, MO b-
3ysl OJIMH U TOT Ke IpUMep ¢ Kiaccamu Image u Item 1 BHOCS B HErO JIMIIb HEOOJIbIIIIE
u3MeHeHus1. Mbl HauHeM ¢ PACCMOTPEHUST CXeMbI 0a3bl JaHHBIX U OTOOPAKEHUST MOJIST
KOJIEKIIUU B I[eJIOM. 3aTeM HepeijieM K BBIOOPY KOHKPETHOTO HHTepdetica KOLIeKInn
1 0TOGPa3UM HECKOJIbKO peainsaliuii: MHO)KkecTBO, kouTelnep (bag) npentuduraro-
POB, CIIUCOK, CJI0Baph 1, HAKOHEIl, OTCOPTUPOBAHHBIE U YITOPSI/I0YEHHbIE KOJIJIEKITIH.

7.1.1. Cxema 06asbl AaHHbIX

Masaiite pacmupum npuioxenne CaveatEmptor, mpesnocTaBus BO3MOKHOCTD 100aB-
JIEHUST U300paKeHIiT ayKIIMOHHBIX TOBapPOB. 3a0y ieM moka 00 Java-Kojie u, c/leJiaB Iar
Ha3a/l, PACCMOTPUM JIUIITh CXeMY Oa3bl TaHHBIX.

B 6ase maHHBIX BaM MoHa00uTCst Tabsmita IMAGE jiuist XpaHeHUsT H300paskeHU TN,
OBITH MOJKET, TOJBKO UMeH (haiiioB. B Tabmmiie Tak:ke H0KeH ObITh CTOJIGET] BHEITHETO
KJII0ua, HarpuMep ITEM_ID, cewinatoniuiicst Ha Tabsuity ITEM. BarisiHuTe Ha cxemy, mo-
KaszaHHylo Ha puc. 7.1.

<< Table >> << Table >>
ITEM
S IMAGE
D= ITEM_ID << PK >> << FK>>
FILENAME << PK >>

Puc. 7.1 « Tabnuua IMAGE XxpaHUT uMeHa ¢aiinos,
Kaxablil N3 KOTOPbIX CCblnaeTcd Ha ITEM_ID

ITO BCE, UTO KACAETCST CXEMbI, — HUKAKUX KOJIJIEKIINI M1 JKU3HEHHOTO 1TUKJIA KOM-
nosutinu. (Bbl, KOHEUHO, MOsKeTe YKa3aTh orpannyerrie ON DELETE CASCADE it cTosibiia
BHenrHero kitoda ITEM_ID. TIpu yaaieHuu MpUIoKeHHeM 3aiucu u3 tabsmisl ITEM Gaza
JMTAaHHBIX aBTOMATUYECKN YAAJINUT 3aINCA U3 Tabsunisl IMAGE, cepliatoniuecs Ha yaamise-
Myto 3anuch B ITEM. /[aBaiiTe moka mpearnosoKnm, 94To 3TO He TaK.)

7.1.2. Co3paHme u otobOpaxeHue nons Konnekuuu

Kaxk 6561 BbI 0TOOpasuu Tabauiry IMAGE, HCIIOJIb3YsI TO, YTO BaM ysKe M3BeCTHO? Bos-
MOJKHO, BbI 0TOOpasuin Obl ee Kak Kjaacce cynHocTr (@Entity) ¢ umenem Image. ITossxke
B 3TOI1 IJ1aBe Bbl 0TOOpasuTe cTOAGEI] BHEIIHErO KJI0Ua, UCII0JIb3Ys [oJIe ¢ aHHOTalleil
@ManyToOne. BaM Tak:ke MOHaZOOUTCs OTOOPaKEeHKE COCTaBHOIO MEPBUYHOIO KJIH0Ya
JI7IST KJTacca CyITHOCTH, KaK 1TOKa3aHo B pasjene 9.2.2.

Her Hukakux oToGpaskaeMbIX KOJUIEKIMII — OHU IONPOCTY He Hy:KHbl. Korma 1mo-
TpebyeTcst U3BJIeub N300pakeHs TOBapa, Bbl HAIIKIIETE M BHIIIOJIHUTE HHCTPYKIMIO Ha
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s3bIKe 3armpocoB JPA: select img from Image img where img.item = :itemParameter. Het
HUKAKOW HEOOXOAMMOCTH XPaHUTh KOJUIEKIIMN Kak TakoBbie. Ho 3aueM Torma MOXKeT
MOHAI0OUTHCST OTOOPAKATH KOJIJIEKITUN ?
Kosnextms, KoTopyto BB MOXKeTe CO371aTh, — 3To Item#images, ceplnatommasicst Ha Bce
1300pakeHIsI KOHKPETHOTO TOBapa. ITO T0JIE CO3AETCS M 0TOOPATKAETCSI JIJIsI PEIIICHIST
CTIeTyIOIINX 3a/1a4:
QO aBrOMaTHUYeCKU BBITTOMHATH SQL-3ampoc SELECT * from IMAGE where ITEM_ID = ?
IIPY KaKIOM BbI30Be MeTojia someItem.getImages(). [lo Tex mop, moka sK3eMILis-
PBI Barel mpeMeTHON MOJIesI HaXOATCST B YNpasisieMom COCTOSTHIH, BBl MO-
JKeTe YMTaTh JaHHBIC U3 0a3bl 10 TPEOOBAHUIO BO BPEMS HABUTAIMH 110 CBSI3SIM
MeXAy Kiraccamu. [71s1 3arpy3Ky JaHHBIX HE HY)KHO BPYYHYIO ITHCATh W BBITIOJ -
HSITh 3aIIPOCHI, UCTIOJB3YsT 00beKT EntityManager. C apyroil cTOPOHBI, 3aIpoc,
BBITIOJTHSIEMBIN TIPH 00XO0Jie KOJUIEKIIH, Beera OyeT BRIOUPATh sk JaHHOTO
TOBapa Bce N300paskeHust, a He TOBKO T€, YTO YAOBIETBOPSIOT YCIOBHIO XYZ;

O wusbexaTb COXpaHEHUS IK3EMIUISIPOB Image ¢ ToMoIllbio entityManager.per-
sist(). Ecam BB oTOOpasuin KOJUIEKIHO, go0aBieHne B Hee oObekTa Image
¢ momolnpio someltem.getImages().add() aBroMaTU4ecKu clejaeT ero XpaHu-
MbIM. Takast KacKaJIHOCTh y00HA TeM, YTO MOKHO COXPAHSITh 9K3EMILISPhI, He
BBI3BIBas EntityManager;

O rapaHTHUPOBATh 3aBUCUMBIN KU3HEHHBIN UK 9K3eMIIsIpoB Image. Bo Bpems
ynanenust oobekTa Item Hibernate Taxkske yaaaut Bce MpUKpeIIeHHbIE 00bEK-
ThI Image, BBITIOTHSS JoToaHNTEIbHOEe SQL-BhIipaskerne DELETE. Bam He HYkHO
GECTTOKOUTHCS O KIUZHEHHOM IMKJIE U300PaKEH I 1 YIaJeHUN «OCHPOTEBIINX>
00BEKTOB (MBI TIPETIOJIATAEM, UTO JIJIST BHEIITHETO KJIt0Ua B 6ase JaHHBIX OTCYT-
crByer orpannueHue ON DELETE CASCADE). Peasmsaiiust JPA OGepeT yIpaBJieHHE
JKU3HEHHBIM IIMKJIOM KOMITO3UIMK Ha ceOsl.

BaxHo 0co3HaTh, UTO, XOTS BCE 3TU TPEUMYTIECTBA U BBITJISISAT TPUBJIEKATETbHO, BB
IJIATHTE 32 HUX JOMOJHUTEIBHOM CJI0KHOCTBIO OTOOpaskeHUsT. Mbl BUIEIH, KaK MHO-
rve HOBUYKHU B JPA MydaTcst ¢ 0TOOPaKEHMSIMU KOJUIEKITHI 1 4aCTO Ha BOIIPOC: «3aueM
TBI 9TO JIEJIACIIB? >, — OTBEUAOT: <51 IyMaJI, 4TO 00513aTEJIBHO JTOJIKHA UCIIOTb30BATHCS
KOJIJIEKTTUST>.

AHayms ciieHapus ¢ M300paKEHUSIMUA TOBAPOB MOKA3bIBAET, UTO BbI TOJBKO BbHIWT-
paere oT 0TOOpaKEHUS KOJIeKINU. M300pakeHUsT UMEIOT 3aBUCUMBIN KU3HEHHBIN
IUKJL [IPU yAAJEHUU TOBapa BCe TPUKPEIICHHBIE N300PaKEHUST TOXKE YAAJSIOTCS.
ITpu coxpaHeHUM TOBapa BCe MPUKPEIICHHbIE M300PaKEHUST TOKE COXPAHSIOTCS.
ITpu oToOpakeHNN TOBapa BbI OOBIYHO TIOKA3bIBACTE U BCE €T0 N300PaKEHUS, TIOITOMY
someItem.getImages() —3TO yIMOOHBIN METO/I TOJIB30BATEIBCKOTO HHTEPheiica. Bam He
HYZKHO TIOBTOPHO 00PaIaThCst K YPOBHIO XPAHEHUS JIIsI 3aTPY3KH M300PasKeHUN — OHU
yiKe 30€ech.

Jlasiee Mbl BBIGEpEM Takoi HHTEpdENC 1 pean3aliuio KOJJIEKIIMH, KOTOPbIE JIyUllie
BCEro MOAOWIYT [Tt HAlllel mpeAMeTHON Mojiesi. JlaBaiite paccMOTpUM 0TOOpasKeHMSI
OCHOBHBIX KOJIJTEKIINH, NCIIOTb3YsI OWH M TOT Ke MpuMep ¢ Kjiaccamn Image u Item
U BHOCSI B HETO JIUIITb HEOOJIBIITIE U3MEHEHUS.
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7.1.3. Bbibop uHTepdeiica Konnekuum

Waroma it paboThl ¢ KOJIEKIIUSIMU B MOJEJIU TIPEAMETHOI 00J1acTi Java BhITJIauT
TakK:

<<Interface>> images = new <<Implementation>>();

// MeTogpl BocTyna K CBOWCTBaM
/] ...

Jliist o6bSABIICHUS THIIA TTOJIST UCIIOJIb3YiiTe nHTEp(deEiic, a He peayszainuio. Beibepure
MOIXOISATILYIO PEATTM3AINI0 U CPasy Ke MHUITMATU3UPYHTE KOJJIEKIINIO; TIOCTYTIAsT TaK,
BbI u36eraeTe MOSIBJICHUST HEMHUITUAIU3UPOBAHHBIX KOJIJIEKIIUI. MBI He COBETYyeM MHU-
MUATU3UPOBATH KOJIJIEKITUH TT035Ke, B KOHCTPYKTOPAX UJIN METO/IaX 3aITUCH.

BoT TunmnuHbI puMep 00bsSIBICHNS TapaMeTPU30BaHHOTO MHOKecTBa (Set):

Set<String> images = new HashSet<String>();

OGbluHbIe Konnekuun 6e3 napameTpusaumm

Ecnn Bbl He yka3biBaeTe Tuna KonekumMm Uian Kioyen/3Ha4eHnii cnosapst ¢ MoMOLLLbIO
napamMmeTpuaaumm, Bbl A0/KHbI coobwmTb Hibernate 06 atom Tune (tunax). K npume-
py, BMecTo Set<String> MOXHO 0To6pa3nTb 0ObIYHOE MHOXECTBO Set, [06aBMB aHHOTa-
umio @ElementCollection(targetClass=String.class). Bblllecka3daHHoe Takxxe NPUMEHNUMO
K napameTpam TUMNoB crioBaps (Map). Tvn kitoya crnoBapst MOXHO 3a4aTb C MOMOLLbIO aH-
HoTauuu @MapKeyClass. Bce npumepbl B 3TOM KHUIe UCMOJb3YOT NapaMeTpu3oBaHHbIe
KONNEKLMN 1 CNoBapu, 1 Bbl AODKHbI MOCTYMNaTh Tak Xe.

ITo ymomuanuto Hibernate mommepsknBaer HanGosee BaskHble HHTEPMEHCh KO-
geknuiit JDK ¢ coxpaneHmeM TUNTMYHON CeMaHTUKHW XPAaHUMBIX CJIOBapell W Maccu-
BoB. [lota kaxporo nHTepdeiica JDK B Hibernate umeercst coorseTcTByfonas pe-
aJIM3alis, 1 BaskHO, YTOObI BbI BBIOWpaJW NMpaBuibHyto KoMmOuHanuto. Hibernate
00epThIBaeT KOJIEKIINN, KOTOPbIE BbI YiKe MHUIIHATU3UPOBAIN B OObSBICHUHN YIeHA
KJlacca, a WHOT/Ia 3aMEHsIeT X, eCJIu OHU ObLIM BHIOPAHBI HEBEPHO. DTO JEIaeTCs
B TOM YHUCJIE U JIJIST IOJIEPSKKU OTJIOKEHHON 3arpy3KH U MIPOBEPKU COCTOSTHUST dJIe-
MEHTOB KOJIJIEKITHI.

B Hibernate 6e3 pacuripeHnii Ha BBIOOP NMEIOTCS CJEAYIONIIE KOJIEKIHN:

O cBoiicTBO Tuma java.util.Set, nHUITMATN3UPOBAHHOE HK3EMILISPOM java.util.
HashSet. [TopsiZiok 27IeMEHTOB He COXPAHSIETCS, XPAHEHNE TIOBTOPSIIOTIIUXCS dJie-
MEHTOB 3alpenieHo. DTOT TUT JAaHHBIX TIOJ/IEP;KUBAIOT Bee peanusanun JPA;

O cBoiicTBO THIa java.util.SortedSet, MHMIIMATM3UPOBAHHOE 3JK3EMILISIPOM
java.util.TreeSet. /lamHass KOJJIEKIUS TMOAAEPKIBAET TTOCTOSTHHBIN TTOPSIOK
3JIEMEHTOB: COPTUPOBKA OCYIIECTBJISIETCS B MAaMSITH TIOCJIE 3arPy3KU JTAHHBIX.
VIIopsiIoueHHOCTh KOJIIEKIIUH TTojiepsknBaetcst Toibko B Hibernate — ocrasib-
Hble peanu3arni JPA MOTyT UTHOPUPOBATD €€;

O cBoiicTBo THMa java.util.List, nHUITMATN3UPOBAHHOE HK3EMILISIPOM java.util.
Arraylist. Hibernate COXpaHseT MOPALOK CIEOBAHIA IJIEMEHTOB, NCIIOIb3YsI
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JOTIOTHUTEJIBHBIN CTOJIOEI] ¢ MHIEKCAaMU. DTOT TUIT JaHHBIX MOIEPKUBAIOT BCE
peanusanuu JPA;

O cBoiictBo THmna java.util.Collection, uMHHIMAIN3UPOBAHHOE 3DK3EMILISIPOM
java.util.ArraylList. O6agaer ceMaHTUKON KOHmMelHepa: MOKET XPaHUTD 110-
BTOPSIONINECS AJIEMEHTBI, HO UX MOPSIOK HE COXPAHSETCS. JTOT TUT TAHHBIX
MMO/IZIEPKUBAIOT BCe peannsanni JPA;

O cBoiicTBO ThMma java.util.Map, MHUITMATU3UPOBAHHOE HK3EMILISIPOM java.util.
HashMap. TTapbr kifoueit 1 3HAYECHUIT CJIOBAPST MOTYT COXPAHSTHCS B Oa3e TaHHbIX.
ITOT TUT JJAHHBIX TIOJ/IEP;KUBAIOT BCe peanusanun JPA;

O cBoiicTBo THMa java.util.SortedMap, nHUITMATU3MPOBAHHOE HK3EMILISIPOM java.
util.TreeMap. [lommepkuBaeT MOPSIOK 3JEMEHTOB: COPTUPOBKA MPOUCXOAUT
B mamsTH, koraa Hibernate sarpyskaer qantbie. YopsiIoueHHOCTb MOIEP/KUBA-
ercst Tosbko B Hibernate — ocrasbHbie peasuzaryu JPA MOTYT HTHOPHPOBATH €€;

O Hibernate, B otiurie ot JPA, mopiepkuBaeT XpaHuMbie MaccuBbl. OHU PEIKO
HCITIOJIB3YIOTCS, U MBI He CTaHeM TPUBOANTH UX B kHure; Hibernate He Mosket 06e-
PTBIBATh CBONCTBA-MACCUBBI, M3-32 Y€TO MHOTHE TIPEUMYIIIECTBA KOJUIEKIIN, Ta-
KIe KaK OTJIOKEHHAs 3arpy3Ka, He OyayT paborars. VIcmonb3yiiTe XpaHUMbIe Mac-
CHIBBI, TOJIBKO €CJIV BBl YBEPEHBI, YTO OTJIOKEHHASI 3aTPy3Ka BaM He TOHA00UTCST
(ecTh BO3MOKHOCTH OPTAaHU30BATh OTJI0KEHHYIO 3aTPY3Ky MACCUBOB, HO JIJIST 9TO-
ro oTpebyeTcst epexBaThiBaTh BBI30BBI, KAK Oy/IeT MoKasaHo B pasaese 12.1.3).

________________________________________________________________________________________________________________________|
OCOBEHHOCTM HIBERNATE
YT06b61 0TOOPa3uTh UHTEPGEICh 1 pear3aliy KOJIEeKINI, He nojjaep;kusaeMbie Hi-
bernate, Heo6xoxnmo coobmuts Hibernate o cemanTuke Bammx co6CTBEHHBIX KOJIJICK-
i, Toukoii paciupenust B Hibernate siBisiercst muatepdeiic PersistentCollection us
nakeraorg.hibernate.collection.spi, B KoTopoM 0ObIYHO BEIOUPAIOT J1JIst PACIIMPEHMS
OJIMH U3 CYIIECTBYIOINX KaaccoB: PersistentSet, PersistentBag num Persistentlist.
CosmaTh COOCTBEHHYIO KOJUIEKITHIO HETIPOCTO, TOATOMY MbI HE COBETYEM 3TOTO JIEJIATh,
€CJIM TOJIBKO BbI He SIBJISIETECH OMBITHBIM MoJib3oBaTesieM Hibernate. CooTBercTByo-
IHe TPUMEPhI MOJKHO HATU B UCXOMHOM KoJie TectoB it Hibernate.

Jliist mpuMepa ¢ u306paKeHUSIME TOBAPOB MBI TIPE/IITOJIOKIIM, UTO CAMO H300pasKEHUE
HAXOJMTCS THe-TO B (hallioBoii cucteMe, a B 6ase JaHHbIX XPAHUTCA JIUIIb UM (aiiia.

TpaH3aKkunoHHble painoBble CUCTEMBbI

Ecnn B 6a3e gaHHbix SQL xpaHAaTcs nvwb MmveHa dainnos n3obpaxeHuin, Bbl OOMXKHbI
roe-To XpaHuTb OBOWYHbIE OAHHbIE KaXA0ro n3obpaxeHus. MOXHO XpaHUTb AaHHble
n3obpaxeHuin B 6ase SQL, B ctonbue Tnna BLOB (cM. pa3aen «ABONYHbIE TUMbI 1 TUMbI
Ons npeacTaeneHns 60nblIVX 3HaYeHNin» B rnase 5). ECnuv Bbl Bce Xe pelunte XpaHuTb
n306paxeHuns He B 6a3e AaHHbIX, a B 0ObI4HbIX (ainax, yuTuTe, 4To npuknagHbie npo-
rpamMmMHble nHTepdelicol Java ans paboTsl ¢ hainnoBon cuctemoi — java.io.File u java.
nio.file.Files - He nogaepxmBaloT TpaH3dakunii. Onepaumn darnnoBon CUCTEMbI HE SIB-
NFI0TCA YaCTblO CUCTEMbI TpaH3akuni (JTA): TpaH3aKums MOXET 3aBEPLUNTLCS YCMeLl-
Ho, 1 Hibernate sanuweT ums daina B 6a3y gaHHbIx SQL, HO coxpaHeHne unn yaaneHue
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daiina MoXeT He BbINONIHUTLCA. DTN onepaumm HeNb3s OTKATUTb Kak aTOMapHYHO eANHN -
Ly, a Takke He obecrneyrBaeTcs HEOOX0ANMMO N30NSLMN OnepaLmii.

K cyacTblo, ceryac 4OCTYMNHbI peann3aunm TPaH3aKLMOHHbIX QarioBbIX CUCTEM C OTKPbI-
TbIM MCXOOHbLIM KOAOM anda Java, Takue kak XADisk (cm. https://xadisk.java.net). Bbl mo-
XeTe 3anpocTo nHTerpmpoBatb XADisk C CUCTEMHbBIM AMCNETYEPOM TPAH3AKLNMA, TaKUM
Kak Bitronix, KOTOpbI NCcnonb3yeTcs B NpuMepax 1u3 aTtol kHurn. dalinosslie onepauun
Toroa OyayT BKIOYATLCS B TPAH3aKLUMI0, GUKCUPOBATLCS M OTKaTbiBaTbcA BMecTe ¢ SQL-
onepaumamMmn Hibernate B pamkax BbINOSIHEHUSI OAHOIO ak3emnnspa UserTransaction.

[laBaiite 0TOOpasyM KOJJIEKLIUIO ¢ MMeHaMu (DaiijioB n300pakeHnil A1 ToBapa
(Ttem).

7.1.4. OTo6paxeHne MHOXeCTBa

[Ipocreitmeit peanmmnsanneit siBisieTcss MHOXKecTBO (Set) crpok (String) ¢ mmenamm
(daitnos. JlobaBbre CBOMCTBO-KOJLIEKIUIO B KJIace Item, Kak nokasaHo B juctunre 7.1,

JiuctuHr 7.1 < V3o06paxeHns otobpaxatoTcs B BUOE MHOXECTBA CTPOK
daiin: /model/src/main/java/org/jpwh/model/collections/setofstrings/Item.java

@Entity
public class Item {

@ElementCollection
@CollectionTable(
name = "IMAGE", <— VIms no ymonuanuio ITEM_IMAGES
joinColumns = @JoinColumn(name = "ITEM ID")) <— 3HaueHue no yMonyaHuio
@Column(name = "FILENAME") <— Wwms no ymonyanuio IMAGES
protected Set<String> images = new
HashSet<String>(); <— Wnuumanusaums nons knacca

/] ...

KoJteK st 9K3eMILISPOB THIIOB-3HAYEHUH 0JIKHA OBITh OTMEUeHa | PA-aHHOTaIeN
@ElementCollection. Bes annoranumii @CollectionTable u @Column ¢peiimopk Hiber-
nate GyJeT UCIIOJIb30BAaTh HMEHa DJIEMEHTOB cXeMbl. IocMOTpUTE Ha cXeMy Ha puc. 7.2:
CTOJIOIBI TEPBUYHBIX KJIIOUEH OAYEPKHYTHL.

ITEM IMAGE
D NAME ITEM_ID | FILENAME
1 Foo 1 foo.jpg
2 B 1 bar.jpg
3 C 1 baz.jpg
2 b.jpg

Puc. 7.2 < CrtpykTypa Tabnuu 1 gaHHble
OJ15 npyiMepa co MHOXECTBOM CTPOK


https://xadisk.java.net/
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Tabsmmna IMAGE uMeeT cOCTaBHOM TTePBUYHBIN KJITOY, BKJIIOUAIONIUN Ba cronbua;
ITEM_ID u FILENAME. DTO 3HAUUT, UTO 3alIUCU HE MOTYT TOBTOPSITHCST: KAJKI0€ H300paske-
HUE MOKET OBITh MPUKPEIJICHO K KaKIOMY TOBapy TOJbKO ouH pa3. [Topsiok nsobpa-
JKEHU He COXPaHSIETCsT. TO COTIACYETCS ¢ MOJIEIbIO IPEIMETHOM 061acTH 1 ¢ KOJIIEK-
nuen Set.

Kaskercst ManoBeposSTHBIM, YTOOBI TIOJIb30BATEIIO TIOHAJ00MI0CH TIPUKPEIIUTD K OJ1-
HOMY TOBapy OJHO U TO K€ U300paskeHue HECKOJIBKO pas, HO TPEIIIOJ0KIM, YTO TO
HeicTBUTENBHO HeoOXoauMo. Kakoil THIT 0TOOPasKeHNUST TIOJOMET B 9TOM CJIydac?

OcoBsEHHOCTU HIBERNATE

7.1.5. OtoGpaxeHue KoHTellHepa uaeHTuGuKaTopos

Konmeiinep (bag) — neynopsijiodeniasi KOJUIEKIHSI, TO3BOJISIIONIAST XPAHUTH TOBTOPSIIO-
IMECsT DJIEMEHTBI, [I000HO KOJLIeKIMK ¢ uHTepdeiicom java.util.Collection. JIxo6o-
IbITHO, HO B Oubinoreke Java Collections peanusanys KoHTeliHepa OTCYTCTBYET. Bl
HHUIMATU3UPYeTe CBOHCTBO 00bekToM ArraylList, a Hibernate urHopupyer wHaeKChb!
9JIEMEHTOB IIPY COXPAHEHUU U 3arPy3Ke 2JIeMEHTOB.

JIuctuHr 7.2 < KoHTenHep CTPOK, MO3BONSIOLLNIA XPaHUTb AyOnvpyoLLme 31eMeHTbl
daiin: /model/src/main/java/org/jpwh/model/collections/bagofstrings/Item.java

@Entity
public class Item {

@ElementCollection
@CollectionTable(name = "IMAGE") CypporaTHbiii NepenHbIii KoY
@Column(name = "FILENAME") AOMycKaeT NOBTOPEHME ANEMEHTOB

@org.hibernate.annotations.CollectionId( <=
columns = @Column(name = "IMAGE_ID"), <— @ CronGew CypporatHoro nepemyHoro Kioua
type = @org.hibernate.annotations.Type(type = "long"), <
generator = Constants.ID_GENERATOR) < © Hactpoiika

protected Collection<String> images = new ArraylList<String>(); nepBu4HOro

Knoya
17 .. @ AnHoTaums,
} B JDK otcyTcTBYET | | AOCTYNHAs
peanusauus Bagimpl | | Tonbko B Hibernate

ITO 0TOOPAsKEHNUE BBITJISANT CJAOKHEE: BBl HE MOKETE UCTIOMB30BATh MPEKHION CXe-
my. st Tabumiibl Kostekuu IMAGE TpeGyeTcest OnpenesinTh APYroii epBUYHbIN KIIH0Y,
JIOTTyCKAfomuii oBTOpeHne 3Hauennii FILENAME st kaxzgoro ITEM_ID. C aToii 1esbio
BBOJMTCS CTOJNGEI] CypPOraTHOTO MEPBUYHOTO Kovya ¢ uMeHeM IMAGE_ID @ u mpume-
HSETCS aHHOTAIWs, TOCTYITHast To1bko B Hibernate @, kotopas ompesesnsiet cnocob re-
Heparyn mepBUYHOro Kroda ©. Ecii BB 3266111, Kak paboTaioT TeHepaToOphbl KITIOUeH,
npouTuTe pasnaen 4.2.4.

MopandurmpoBanHas cxema okazaHa Ha puc. 7.3.
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ITEM IMAGE
D NAME IMAGE_ID | ITEM_ID | FILENAME
1 Foo 1 1 foo.jpg
2 B 2 1 bar.jpg
3 C 3 1 baz.jpg
4 1 baz.jpg
5 2 b.jpg

Puc. 7.3 < Ctonbeu cypporaTHOro nepBrMYHOro kio4a
ON19 KOHTEenHepa co CTpokamMmun

BosHukaeT MHTePeCHbII BOIIPOC: CMOJKETE JIM BbI CKa3aTh, Kak 9T TaOJIUIbl 0TOOPa-
JKAIOTCS B Java, JIsiis TObKO Ha 9Ty cxeMy? Tabmuiibr ITEM 1 IMAGE BBITJISIIAT OJIMHAKO-
BO: KasK/[asi UMEET CTOJIGel] CypPPOraTHOrO MIEPBUYHOIO KJIH0Ya M IPOYKe HOPMaJIU30BaH-
Hble cTon0ubL. Kaskaas tabauia Moryia Gbl 0TOOpakaThCsl ¢ IOMOIIBIO KJIACCa CYIIHOCTH
(@Entity). MbI penruiu ucmoib30Bath (HyHKIIMOHAIBHOCTD, IOCTYIIHYIO B JPA, oToOpa-
3WB KOJUIEKIHIO B Tabsmiry IMAGE, HECMOTPST Ha JKU3HEHHBIH IIHKJI, XapaKTePHBII JJIst
KOMITIO3MIIUK. B CYIIHOCTH, 3TO pelIeHre 0 TOM, YTO BCe, YTO HYKHO JJIs 9TOU TabJiu-
1Ibl, — 9TO HEKOTOPbIE IPEAOIPEAETICHHbIE 3alIPOCHI U IIPABUJIa PaOOTHI C JaHHBIMU, 2 He
6osee 06061mennoe oToOpaxkenue @Entity. IlpuHrMas HOoH0OHOE PEIIEeHNE, BbI JOJKHDL
OBITh YBEPEHBI B €I0 IPUYNHAX U MOCJEICTBUSX.

Cuepyoniuii criocod 0TodpaskeHus COXpaHsaeT HOPIA0K N300pakeHUI B CIIUCKe.

7.1.6. OToOpaxeHue cnucka

Ecau npeskie Bam He TPUXOIUIOCH TTOJIB30BAThCS MeXanu3dmMaMu ORM, XpaHUMBIH CIu-
COK MOKeT II0Ka3aThCs MOIHOM 1/eeid; IPeICTaBbre, CKOJIbKO YCUINN II0TPeboBaIoCh
ObI IS COXpaHeHUs W 3arpys3ku oObekTa java.util.List<String>, ucnomnbsyst JDBC
n SQL. IIpu BcTaBke ajieMeHTa B CEPeMHY CIMCKA, B 3aBUCUMOCTU OT peasin3aliui,
CITMCOK C/IBUT'Aa€T BCE MMOCJTIEAYIOIINE 3JIEMEHTDI BIIPABO U ITE€PEYCTaHaBJIMBAE€T YKa3aTe-
sgu. Ecau yoanuTh aJieMeHT U3 CepeuHbl CITUCKA, TPOU30UIET UTO-TO ele U T. 7. Ecim
MexanusM ORM MoOKeT JieJlaTh BCe 9TO IS 3anucell B 6ase JaHHbIX aBTOMATUYECKHU,
9TO JIeJIAET XPAHUMBIN CITUCOK GoJiee TIPUBJIEKATEIBHBIM, YeM OH €CTh Ha CaMOM JIeJI€.

Kaxk ormeuanocs B pazjene 3.2.4, B IEPBbIil MOMEHT BO3HUKAET JKeJIAHUE COXPAHUTH
3JIEMEHTBI B TIOPsIJIKe X BBOJA IOJb3oBareseM. Hepelko 9Tu HaHHble TTPUXOAUTCS
MOKa3bIBaTh 1T03Ke B TAKOM sKe mopsake. Ho ecii Oyzer mpuMeHEHO APyroe YCJIOBUE
COPTUPOBKH, HAIIPUMEDP IO BPEMEHU CO3/IaHWSI 3aITMCH, BaM TIPHUIETCS COPTUPOBATH
JaHHbI€ B 3aIIpOCe, HE COXPaHAAa UX ITOPAJIKA. A 4TO, €CJIN IOPA/OK BbIBOJIa UBMEHUT-
cs1? [Topsiiok BbIBOJIA TIPAKTUYECKU HUKOT/IA HE SIBJISIETCSI CYIIECTBEHHON XapaKTepuc-
TUKOU saHHbIX. [T09TOMY ABasKABI MOLyMaliTe, Epe/] TeM Kak 0TOOpakaTh XpaHUMBII
crrcok List; Hibernate He HACTOIBKO yMeH, KaK MOKET II0Ka3aThCs, YTO HATJISIHO Jie-
MOHCTPUPYIOT CJIEAYIONIE IIPUMEPBL.

[l Hayasia MoipUITUPyeM CYITHOCTD Item u ee CBONCTBO-KOJIJIEKITHIO.
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JIucTuHr 7.3 < XpaHuMmbli CNUCOK, NOAAEPXMBAIOLLMI NOPSAOK CNe0BaHUS
39N1eMEHTOB B 6a3€e JaHHbIX

daiin: /model/src/main/java/org/jpwh/model/collections/listofstrings/Item.java

@Entity

public class Item {

@ElementCollection

@CollectionTable(name = "IMAGE")

@0rderColumn <— [lo3BONSIET COXPaAHSATL NOPSAOK; UMs No ymonyanmio: IMAGES_ORDER
@Column(name = "FILENAME")

protected List<String> images = new ArraylList<String>();

/] ...

B atom mpuMepe mosiBrIIach HOBas aHHoTanust: @0rderColumn. B manHom cronbiie
XPaHATCS WHAEKCHI 9JIEMEHTOB XPAHUMOTO CITHCKA, HauHas ¢ Hyist. O6paTuTe BHUMA-
rve, uto Hibernate coxpamsier nnaekc B 6a3e MTaHHBIX HEMPEPBIBHBIM U OKUIAET, YTO
OH GYJIET 0CTaBaThCSA TAKMM Ke. ECIU BOSHUKHYT MPOMYCKH, TPU 3aTPY3KE W CO3MaHIH
o6pekra List Hibernate 106aBUT cOOTBETCTBYIOIIHE 3IeMEHTHI cO 3HaYeHreM null. TTo-
CMOTPUTE Ha CXeMy Ha puc. 7.4.

ITEM IMAGE
D NAME ITEM_ID |IMAGES_ORDER| FILENAME
1 Foo 1 0 foo.jpg
2 B 1 1 bar.jpg
3 C 1 2 baz.jpg
1 3 baz.jpg
2 0 b1jpg
2 1 b2.jpg

Puc. 7.4 < Tabnuua konnekunm
XPaHUT NO3MLMIO KaXa0ro aneMeHTa B Cnucke

[TepBuunblii kao4 Tabauis IMAGE cocTout u3 ITEM_ID u IMAGES_ORDER. 9T0 103BOJISI-
€T XpaHUTb OJ[lMHaKOBbIe 3HaUeHus1 FILENAME, uTo coracyercst ¢ ceMaHTUKOI Tha List.

Panee mbI ckazasm, uto Hibernate re tak ymeH, kak MoxkeT rokasarbest. [locMoTpum,
KaK BBITIOJIHUTCS M3MeHeHUe CIicKa u3 Tpex ajeMenToB A, B u C, pacrosoxeHnbIx
UMEHHO B TakoM mopsizke. Urto npousoiizer mpu yaanenun A us criucka? Hibernate
BBITIOJIHUT OiHY SQL-uHCTpyKINIo DELETE zisig 3TOM CTpOKHU. 3aTeM /IBe MHCTPYKIINN
UPDATE stst B 1 C, ciBurast UX MO3UIMHN BJIEBO, YTOOBI 3aMTOJTHUTD MPOMYIIeHHbIN WH-
nekc. Jluis kaxoro asieMenTa cripasa ot yaaasiemoro Hibernate BbioiHUT Bbipaskere
UPDATE. Ecain Hamucath SQL-3a1poc BPYUHYI0, MOKHO 00ONTHCH OTHON MHCTPYKIIUEH
UPDATE. To ske BepHO M JiJIsi BCTaBKK B cepeauny cnucka. Hibernate casuner Bce ane-
MEHTBI CIIpaBa Ha ofHy mosuimio. Hibernate xorst 651 c006pasuT BBITOIHUTD OHO BbI-
pakenue DELETE mipu BbI30Be MeTo/1a crincka clear().
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Terepb HPEAIOIOKIM, YTO IIOMUMO MMeHU (aiiia nsobpaskeHue ToBapa UMeeT Ha-
3BaHNe, KOTOPOE BBOJUTCS MOJIb3oBaTesieM. CMOJIETUPOBATh 9TO B Java MOKHO, HATIPU-
Mep, TPUMEHUB CJI0Baph (map).

7.1.7. OToGpaxeHue cnosaps

U cHoBa BHeceM HeGOJIbIIOE U3MEHEHNE B Java-KJacc, yToObl UCIIOJIb30BaTh CBOMHCTBO
Tuma Map.

JIucTnHr 7.4 < XpaHuMmbIi CNOBApb C KJIIOYAMN 1 3HAYEHUSIMU
daiin: /model/src/main/java/org/jpwh/model/collections/mapofstrings/Iltem.java
@Entity
public class Item {
@ElementCollection
@CollectionTable(name = "IMAGE")
@MapKeyColumn(name = "FILENAME") <— @ OtoGpaxaer ko4
@Column(name = "IMAGENAME") <— @ Otobpaxaet 3HayeHme
protected Map<String, String> images = new HashMap<String, String>();

/] ...

Kaskiplii aieMeHT cyioBapst — 9T0 Tlapa KJIio4 /3HaueHne. 371ech KoY CIoBapst 0To0pa-
sKaeTcsl ¢ MOMOIIbIo aHHoTaiuu @MapKeyColumn B crosiber; FILENAME @, a sHadenue —
B crosiOer; IMAGENAME @. D10 3HAUNT, YTO MOJAL30BATEIb MOKET 100aBUTh (halil TOJIBKO
pas, moTomy uTo csoBaph (Map) He 7I0MTycKaeT TOBTOPEHUS KITIOUei.

Kak BUIHO U3 cXeMbl Ha pUc. 7.5, CTONOEI EPBIYHOTO KJtoua TabIUIbl KOJICKITNT
coctouT us ctoabos ITEM _ID u FILENAME. B kauecTBe THITA KJIF0Ya CJIOBaps B IIPUMeEPE
BbIOpaH String, Ho Hibernate moamep:kuBaer Bce OCHOBHBIE THIIBI, TaKue Kak BigDeci-
mal m Integer. Ecnu k0w sBsigercs Java-iepednicyieHueM (enum), Bl JI0JKHBI NCTOJTb-
30Bath @MapKeyEnumerated. C jiroObIM THIIOM JIJIST TPEACTABICHNS] BDEMEHU, TAKUM KaK
java.util.Date, ucrosb3yiite aHHoTaIwo @MapKeyTemporal. Mbr yske 00CYKAagU 9TH
BO3MOKHOCTH B paszieiax 5.1.6 1 5.1.7, XoTs 1 He B KOHTEKCTE 0TOOPAsKEHUST KOJIIEKIUIA.

CJioBaphb U3 MPEIbIAYIINEro mpuMepa GblI HeymopsamoueHHbIM, UT0 He0OX0AUMO clie-
JIaTh, YTOOBI COXPAHUTH CJAOBAPb, OTCOPTUPOBAHHBIN 110 MMeHHU (aiiaa?

ITEM IMAGE
D NAME ITEM_ID | FILENAME IMAGENAME
1 Foo 1 foo.jpg Foo
2 B 1 bar.jpg Bar
3 C 1 baz.jpg Baz
2 b1.jpg B1
2 b2.jpg B2

Puc. 7.5 < Tabnuua gns otobpaxeHus cnosaps,
B KOTOPOM KJIHO4M U 3HAYEHMSA ABNSIOTCA CTPOKaMu
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7.1.8. OTcopTUpOBaHHbIE U YNOPSIAOYEHHbIE KOMJIEeKLUU

B anrsmiickom si3bike cJioBa sorted (OTCOPTUPOBAHHLIN) 1 ordered (yIIOPSIOUEHHDII )
UMEIOT pasHoe 3HaYeHHe, KOTa Pedb 3aXO[UT O XpaHUMbBIX Kojuiekiustx Hibernate.
Komeximu copmupyromes B TaMATH, ¢ UCTIOJIb30BaHUEM Java-KOMIapatopoB ((hyHK-
Uil cpaBHEHNUs). Ynopsaoouusanue KOJIEKIUY IPOU3BOIUTCS IIPU 3arpy3Ke U3 0asbl
JIAHHDBIX, C UCII0JIb30BaHueM Ipeokenus ORDER BY B 3arpoce SQL.

JlaBaiiTe cuemaeM Ca0Baph ¢ M300PaKEHUAMU OTCOPTUPOBAHHBIM. JIJIs1 9TOTO HYKHO
U3MEHUTD Java-CBOMCTBO U €r0 0TOOpaKkeHHe.

Jinctunr 7.5 < CopTnpoBKa 3anmcein croBaps B NamMaTh C MOMOLLbIO KOMMnapaTopa

®daiin: /model/src/main/java/org/jpwh/model/collections/sortedmapofstrings/
Item.java

@Entity

public class Item {

@ElementCollection
@CollectionTable(name = "IMAGE")
@MapKeyColumn(name = "FILENAME")
@Column(name = "IMAGENAME")
@org.hibernate.annotations.SortComparator(ReverseStringComparator.class)
protected SortedMap<String, String> images =

new TreeMap<String, String>();

/] ...

OtcoprupoBaHHble KOJUIeKInu — 910 ocobennocts Hibernate, moatomy 3iaech uc-
1MoJib30BaHa aHHoTalus org. hibernate.annotations.SortComparator c onHolt u3 peanu-
3aruii java.util.Comparator. Mbr He Oy/ieM MTOKa3bIBaTh 3TOT MPOCTENIINI KJIacC — OH
MIPOCTO COPTUPYET CTPOKU B 0OPATHOM TIOPSIIIKE.

Kak u B ciretyonux mpuMepax, cxema 6as3bl JaHHBIX He MeHsieTcs1. EC/i BaM HYsKHO
BCIIOMHHWTD, KaK BBITVIAAUT CXeMa, IOCMOTPUTE NIITIOCTPallUK B IPEJbIAYIIEM pas3/aeJie.

Oro6pasum java.util.SortedSet, kak mokasano gasee.

JINCTUHI 7.6 < COpTI/IpOBKa 31EMEHTOB MHO>XXeCTBa B MaMATU C MOMOLLbIO
String#compareTo()
daiin: /model/src/main/java/org/jpwh/model/collections/sortedsetof-strings/
Item.java
@Entity
public class Item {

@ElementCollection
@CollectionTable(name = "IMAGE")
@Column(name = "FILENAME")
@org.hibernate.annotations.SortNatural
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protected SortedSet<String> images = new TreeSet<String>();
/] ...

3/1ech IPUMEHSIETCS €CTECTBEHHASI COPTUPOBKA, UCIIOJIb3YIoNas MeTo String#com-
pareTo().

K cosxkanenuio, BbI He CMOKeTe OTCOPTUPOBATH KOHTEHHEP — HE CYNECTBYET TAKOTO
Tuma, Kak TreeBag. [lopgi0ok a1eMeHTOB onpeesiIeTcsS UX HHICKCAMU.

C apyroif CTOPOHBI, BMECTO MPUMEHEHUs MHTepdeiicoB Sorted* u cOpTUPOBKH KOJI-
JIEKIIUU B TIAMSITH €€ 9JIEMEHTBI MOJKHO CPasy U3BJIEKATh U3 Oa3bl JAHHBIX B [IPABUJIb-
HOM nopsike. Bmecto tura java.util.SortedSet B caenyioniem npumepe BoiGpan java.
util.LinkedHashSet.

JIncTuHr 7.7 <+ LinkedHashSet coxpaHsieT nopsaok BCTaBku npu obxone
daiin: /model/src/main/java/org/jpwh/model/collections/setofstringsorderby/

Item.java
@Entity
public class Item {
@ElementCollection
@CollectionTable(name = "IMAGE") MoAAepXMUBACT EANHCTBEHHIN CNOCO6
@Column(name = "FILENAME") ynopsinoumsanms «FILENAME asc»

// @javax.persistence.OrderBy <
@org.hibernate.annotations.OrderBy(clause = "FILENAME desc")
protected Set<String> images = new LinkedHashSet<String>();

/] ...

Kinacc LinkedHashSet coxpamsier mocTOSHHBIN IIOPSA0K 00Xoxa sieMenToB, u Hi-
bernate 3amoJHUT €ro B MPaBUJILHOM HOPSIIKE [IPU 3arpy3Ke KoJutekiuu. Jjist 3Toro
Hibernate gobasur mpesioxenue ORDER BY B SQL-BbIpakeHMe, 3aTPysKaoIiee KOJJIeK-
muio. 910 SQL-nmpeanoKene 10/KHO OOBABIATHCS € IIOMOLIBIO aHHOTALUK @0rg. hi-
bernate.annotations.OrderBy. B neii Mo:xHO 1ake Bbi3biBaTh GyHKIIMU SQL, TaKMe Kak
@0rderBy("substring(FILENAME, @, 3) desc"), KoTOpast OTCOPTUPYET KOJLIEKIIUIO IO
1epBbIM TpeM OyKBaM B uMeHax (ailsioB. Ho Oyzbre BHUMATEIbHBI U yOEIUTECH, YTO
CYB/I nojziepskuBaeT BbI3biBaeMyio GyHkimio SQL. Kpome TOTo, MOKHO TPUMEHUTD
cunTakcuc SQL:2003, Harpumep ORDER BY ... NULLS FIRST|LAST, u Hibernate asromaru-
4ecKH peobpasyeT ero B ANAJIEKT, noauepkusaemblii CYB/I.

@OrderBy us Hibernate nnmn @OrderBy us JPA

AHHOTauuto @org.hibernate.annotations.OrderBy MOXHO NPUMEHUTDL K NTIOOOWN KONNEKLMN;
ee napameTp — 370 00bI4HbIN pparmeHT SQL-koaa, koTopbit Hibernate no6asut B SQL-
BblpaxeHuve, 3arpyxatoliee komnekumio. B Java Persistence ecTb noxoxas aHHOTaLms —
@javax.persistence.OrderBy. OHa NpMHUMAaET €AMHCTBEHHbI NapameTp — someProperty
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DESC|ASC. 9nemeHTbl Thna String unm Integer He MMeEIOT CBOWCTB. CneaoBaTesibHo, eciu
npumenuntb JPA-aHHOTauuio @0rderBy K KOJIIEKLMKW NPOCTOrO TUMNA, Kak B NpeablayLem
npuMepe c Set<String>, cornacHo cneundunkaumm ynopsigoyeHme 6yaeTt npon3sBoamnTbCs
Mo 3HaYeHMsIM OOBEKTOB MPOCTOr0 TMMa. ITO 3HAYMUT, YTO Bbl HE MOXETE NMOMEHSTb MO-
pSOoK: B NpeablayLemM npuMepe nopsifaoK BCerga cooTBeTcTeoBas Obl ycioBuio FILENAME
asc. Mol 6ynem ncnonb3oBatb aHHoTaumu JPA noaxe, B pazgene 7.2.2, koraa B kniacce
3HaYeHVs ANIEMEHTA NOSABATCS COXPaHsieMble Mo 1 ero Tun 6yaeT oTamyaTbes OT Npoc-
TOro/CKanspHoro.

B caemyromem npuMepe mokasaHo Takoe ke yIopsjodeHrue BO BpeMs 3arpy3Ku, HO
¢ oToOpakeHneM KOHTEIHepa.

JIucTnHr 7.8 < Tun ArraylList coxpaHsieT NOCTOSHHbIM NopsAoK Npu 06xoae
daiin: /model/src/main/java/org/jpwh/model/collections/bagofstringsorderby/

Item.java
@Entity
public class Item {
@ElementCollection
@CollectionTable(name = "IMAGE") CypporarHblii NepBuyHbIi Koy
@Column(name = "FILENAME") [LonyckaeT Ay611poBaHne aneMeHToB

@org.hibernate.annotations.CollectionId(
columns = @Column(name = "IMAGE_ID"),
type = @org.hibernate.annotations.Type(type = "long"),
generator = Constants.ID_GENERATOR)
@org.hibernate.annotations.OrderBy(clause = "FILENAME desc")
protected Collection<String> images = new ArraylList<String>();

/] ...

Hakonerr, ynnopgaouennblie mapbl KJoueil ¥ 3Ha4eHUH MOKHO 3arPY3UTh € IIOMOIIHIO
LinkedHashMap.

JIucTnHr 7.9 < LinkedHashMap XpaHWUT ynopsiaoYeHHbIe Napbl KIOYE U 3HaYeHU

®daiin: /model/src/main/java/org/jpwh/model/collections/mapofstringsorderby/
Item.java

@Entity

public class Item {

@ElementCollection

@CollectionTable(name = "IMAGE")

@MapKeyColumn(name = "FILENAME")

@Column(name = "IMAGENAME")

@org.hibernate.annotations.OrderBy(clause = "FILENAME desc")

protected Map<String, String> images = new LinkedHashMap<String, String>();

/] ...
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ITomMHwMTE, YTO BIEMEHTHI YIIOPSIAOUCHHBIX KOJIEKITUI PACIOIaraloTcsi B HEOOXOH-
MOM HOPSIZIKE TOJIBKO BO BpeMs 3arpysku. ITocie 1ob6aBieHys uin yaajieHus 9J1eMeHTOB
HOPAZOK 00X0/[a KOJIJIEKIIMH MOKET OTINYAThCS OT YIIOPSI0YMBAHMS 110 UMeHH (aiia;
DTH KOJUIEKIUH BeAYT ceOsl KaK OObIYHbIE CBS3AHHBIE MHOKECTBA, CJIOBAPH 1 CIIUCKHU.

B nmeiicTByIomeil cucreMe BaM, CKOPeEe BCETO, IOTPeOyeTcs 4To-TO GOJIbIIee, YeM
MPOCTO Ha3BaHue M300paskeHus u uMs (aiina. BodMokHO, TIPUIETCS CO3MaTh KIace
Image /ISt XpaHEHWS JIOTIOJTHUTEIbHON HH(MOPMAITUU. A 3TO MOJKET MOCTYKUTD TPEBOC-
XOJIHBIM TIPUMEPOM PABOTHI ¢ KOJIJIEKITHEH KOMIOHEHTOB.

7.2. Konnekun KOMNOHeHToB

B pasmerne 5.2 MbI yike 0TOOpakal BCTpaMBaeMble KOMIIOHEHTBI: CBOMCTBO address
ksacca User. Ho Ta cuTyaiust OTIIHYaeTcs OT TEKYIIEH, MOTOMY 4To 00beKT Item MokeT
MMeTh MHOTO CCBIJIOK Ha 9K3eMILJIAPBI Image, Kak 1mokasaHo Ha puc. 7.6. CBg3b Ha ua-
rpamme UML gBjisieTcst KOMIO3UIel (3aKkpaiieHHblii poMOUK); CJIe0BaTeIbHO, 00b-
exT Image cBs3aH C )KU3HEHHBIM LIUKJIOM 0ObeKTa Item.

Image
0.+ |title : String
filename : String
width : int
height : int

Puc. 7.6 < Konnekuus KOMNOHeHTOB Image knacca Item

B smuctunre 7.10 mokaszan HOBBIN BcTpamBaeMblil Kiacce Image, OMUCHIBAIONINI BCe
UHTEpeCyolIne HaC CBOMCTBA U306paXkeHU.

JIuctuHr 7.10 « WHkancynsums Bcex nonen n3obpaxeHus

daiin: /model/src/main/java/org/jpwh/model/collections/setofembeddables/
Image.java

@Embeddable
public class Image {

@Column(nullable = false)
protected String title;

@Column(nullable = false)
protected String filename;

protected int width;
protected int height;
/...

Bo-miepBbIX, o0paTuTe BHUMAHWE, YTO BCE CBOWCTBA SIBJISIFOTCS 00s13aTEJIBHBIMU
(c orpanmuermem NOT NULL). CBolicTBa /Jisl XpaHEHUST Pa3MepPOB He MOTYT UMETh 3Ha-



Konmekumm KoMmnoHeHToB <+ 189

YECHUA null, TIOCKOJIbKY XPaHAT 3HAYCHUA ITPOCTBIX TUITOB. BO-BTOprX, MbI JOJI’KHBI I10-
AyMaTb, KaK Oasa JTAaHHBIX HJaVa-HpH]IO)KeHI/Ie 6yIIyT CpaBHUBATDH /IBa I/I306pa>K6HI/IH.

7.2.1. PaBeHCTBO 3K3eMMNASPOB KOMIMNOHEHTOB

ITpeAnosoKUM, YTO Mbl COXPaHUJIN HECKOJBbKO 00beKTOB Image B kosuiekimu Hash-
Set. MI3BecTHO, UTO MHOKECTBA HE XPAHSIT TTOBTOPSTIONNXCST 9J1eMeHTOB. Kak ske oHO nx
onpegensier? Kosnekius HashSet BoisbiBaer meros equals() s kaxoro oonexra Im-
age, KOTOPBIi 100aBJisieTcst BO MHOKecTBO Set. (OueBHIHO, OHA TAK/Ke BHISIBAET METO/
hashCode(), uToGbI MOJIyUNTH X31-KO/.) CKOJIBKO N300paskeHUI OKaKeTCsl B CJAEYIO-
e KoJIJIeKITnu ?

someItem.getImages().add(new Image(
"Foo", "foo.jpg", 640, 480
)

someItem.getImages().add(new Image(
"Bar", "bar.jpg", 800, 600

)
someItem.getImages().add(new Image(
"Baz", "baz.jpg", 1024, 768

));
someItem.getImages().add(new Image(
"Baz", "baz.jpg", 1024, 768

))s

assertEquals(someItem.getImages().size(), 3);

Bl oxkupanu yerbipe uzobpaskeHust BMeCTO Tpex? Bbl mpaBbsl — o6blYHAst Mpo-
BepKa Ha PaBEHCTBO B Java WCHOJIb3yeT WACHTUYHOCTh 00bekToB. Meros java.lang.
Object#equals() cpaBHMBaeT /Ba aK3eMILJIsIpa Kak a==b. Mcrnonb3ys Takoe cpaBHeHUE,
B KOJJIEKIIMM Y BaC OKaXKyTCs YeTbIpe aK3eMILsipa Image. SIcHO, 4TO B JaHHOM IIpUMepe
<IIPaBUJIbHBIN» OTBET — TPU.

Kiacc Image He oJiKeH 1osiaraTbCs Ha AEHTUYHOCTD B Java, TI09TOMY MBI JIOJIKHbBI
nepeorpeiesinTh MeTo bl equals() u hashCode().

JNiuctnur 7.11 < CoO6CTBEHHOE OnpeneneHne paBeHCcTBa C NOMOLLbIO METOAOB equals()
1 hashCode()

daiin: /model/src/main/java/org/jpwh/model/collections/setofembeddables/
Image.java

@Embeddable
public class Image {

@0verride

public boolean equals(Object o) { <— @ Mposepka Ha paBeHCTBO
if (this == o) return true;
if (o == null || getClass() != o.getClass()) return false;

Image other = (Image) o;

if (!title.equals(other.title)) return false;
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if (!filename.equals(other.filename)) return false;
if (width != other.width) return false;
if (height != other.height) return false;

return true;

}

@0verride

public int hashCode() { <— @ [lonxeH ObiTb CUMMETPUYHBIM
int result = title.hashCode();
result = 31 * result + filename.hashCode();
result = 31 * result + width;
result = 31 * result + height;
return result;

}
/...

3nech Metoz equals() @ cpaBHUBAET BCe 3HAUCHUST OHOTO 0OBbeKTa Image co 3Haue-
HUSMU Ipyroro oObekTa Image. Eciiu coBnajiv 3HaUEHMSI BCEX CBOMCTB, 3HAUNT, M300pa-
sKeHus oguHakoBbie. Meroy hashCode() @ gosmkeH ObITh CUMMETPUYHBIM — €CJIU JIBa
AK3EMTIIJISIPA PaBHBI, OHU JIOJKHBI UMETH OJINHAKOBBIE XATI-KOIBI.

ITouemy MBI He Tiepeornpeaeisiii (DYHKINIO CPaBHEHUST TIPH OTOOPakeHUN ajpeca
(Address) mombsoBatens (User) B paszaene 5.2? Ilo mpasze roBopsi, HaM, CKOPee BCETO,
CTOWJIO 3TO cJeaTh. EAMHCTBEHHOE ONMpaBAaHUe — OTCYTCTBUE KAKUX-IHO0 MPpodieM
[IpY IPUMEHEHUN OOBIYHOTO CPaBHEHUS Java-UACHTUIHOCTH, TIOKA MbI He J00aBIsieM
BCTPaMBAEMBIX KOMITOHEHTOB BO MHOKECTBO (Set) m He MCIOb3yeM MX B KayecTBe
kiodeit caosaps (Map). Muave npuiiioch Obl epeonpeneasaTh MeToy equals() u cpas-
HUBaTh 3HAYECHUST 00BEKTOB, a HEe WX WACHTUYHOCTU. ITU METObI JKEJTaTeJbHO Tepe-
OTIPeNIeJISATh [IJIS BceX BeTpamBaeMbix (@Embeddable) KimaccoB; Bce aK3eMILISIPBI TUITOB-
3HAYEHUT JIOJIZKHBI CDABHUBATHCS «T10 3HAUECHUTIO.

PaccMoTpuM Terepb MepBUYHBIN Koy B Oase maHHbix: Hibernate cremepupyer
cxeMy, OOBEMHSIIONIYI0 B COCTABHON TIEPBUYHBIN KJII0Y Bee CTOJOIBI TabauIbl IMAGE,
KOTOpBIe He MOTyT cofepskaTh null. Ctosn6ier He MoTyT copepsxkarh null, mockonbKy He-
BO3MOKHO WHAEHTUPUITUPOBATDH TO, YTO HEU3BECTHO. JTO COTIIACYETCS C TMPOIIELY PO
oTIpe/ieJIeHNsT paBeHCTBA B Kiacce Java. CxeMmy BBl YBUIWTE B CJELYIONIEM pasJiere,
a Takyke Haiizere GOJIbIIE TTOAPOOHOCTEH O IEPBUYHBIX KITHOUaX.

NMPUMEYAHUE HeobxoonMmMo OTMETUTbL CleayloLlylo 0COOEHHOCTb reHepartopa
cxembl Hibernate: ecnnm oTMeTUTb CBOMCTBO BCTPAMBAEMOrO kjiacca aHHoTaumen
@NotNull BmecTo @Column(nullable=false), Hibernate He creHepupyeT orpaHnyeHus
NOT NULL gns cton6ua tabnumubl konnekuumn. Mposepka ak3emMnisipa MmexaHnamom Bean
Validation 6yneTt paboTaTb, kak nofiaraeTcsi; Tofibko B 6a3e AaHHbIX He ByOeT npaBui
orpaHuyeHuns benoctHocTu. icnonb3ynte aHHoTauuio @Column(nullable=false), Kor-
[a BCTpamBaeMblil Kacc oTobpaxkaeTcsi B KOJIIEKLUN, a CBOMCTBO A0JIKHO ObITb Ya-
CTbIO NEPBMYHOrO KJtouya.
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Wrak, KJ1acec KOMIIOHEHTA TOTOB, M €I0 MOKHO UCIIOJIb30BATh B OTOOPAKEHUAX KOJI-
JIEKITNIA.

7.2.2. MHOXeCTBO KOMMOHEHTOB
MHoskecTBO (Set) KOMIIOHEHTOB OTOGPaXkKeTC s, Kak OKa3aHO Jajiee.

JIuctnHr 7.12 < MHOXeCTBO (Set) BCTparBaeMbix KOMAIOHEHTOB C NepeonpeaeneHnem

®daiin: /model/src/main/java/org/jpwh/model/collections/setofembeddables/
Item.java

@Entity

public class Item {

@ElementCollection <— @ OGsa3artenbHas aHHOTALMS
@CollectionTable(name = "IMAGE") <— @ Mepeonpenensier ums TabanLbl KOMIEKLIAN
@AttributeOverride(
name = "filename",
column = @Column(name = "FNAME", nullable = false)
)

protected Set<Image> images = new HashSet<Image>();
/] ...

Kak u paHbiie, anHoTaius @ElementCollection @ obGssaresnbHa. 1o 0ObsIBICHIIO
napaMeTpusoBanHoii kosuteknun Hibernate aBroMaTuecku OnpesesnT, 4To 1eIeBbIM
TUTIOM KOJITTIEKITUN SIBJIIeTCsT BeTpanBaeMbrii (@Embeddable) Tum.

Annotarus @CollectionTable @ nepeonpenesseT UMs TAOJUIBI IO YMOJTUAHUIO, KO-
TOpast MHave HasbiBajtach Obl ITEM_IMAGES.

Otro6paskenue kaacca Image onpezaesieT cToNO1bl Tab bl KOJUTEKIII. Tak sKe Kak
B cJIydae ¢ eIMHCTBEHHBIM 3HaUE€HEM BCTPaUBAEMOr0 TUIIA, /sl HACTPOIKHU 0TOGpaske-
HUst 6e3 U3MEHEHUS 1[eJIEBOTO BCTPAMBAEMOTO KJIACCa MOKHO TIPUMEHUTh aHHOTAIIHIO
@AttributeOverride. Barigaure Ha cxeMy 6asbl JaHHBIX Ha puc. 7.7.

ITEM IMAGE
D NAME ITEM_ID | TITLE FNAME [WIDTH| HEIGHT
1 Foo 1 Foo foo.jpg 640 480
2 B 1 Bar bar.jpg 800 600
3 C 1 Baz baz.jpg 1024 768
2 B b.jpg 640 480

Puc. 7.7 < Tabnunua c gaHHbIMU
ONs NpuMepa ¢ Koekuyen KOMNOHEHTOB

ITockobKy 0TOOPaskaeTcst MHOKECTBO, IEPBUYHBIN KJII0Y TaOJUIBI KOJUIEKIH OY-
JIeT COCTABJIEH U3 CTOJIONA BHENTHETO KJI04a ITEM_ID m BceX «BCTPOEHHBIX» CTOJIOIOB,
KOTOpbIE He MOryT coiepskaTh null: TITLE, FNAME, WIDTH 1 HEIGHT.
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3uauenne ITEM_ID He UCTIOTB3YETCS B IIEPEOTIPEIe/IeHHBIX MeTo1aX equals () m hash-
Code() kiacca Image, Kak ObLIO IOKAa3aHO B mpenbiaylieM paszene. CienoBaTesbHo,
CMeIIaB M300pPaKEHUsT PA3IMYHBIX TOBAPOB B OIHOM MHOKECTBE, BBl CTOJIKHETECH
¢ mpobyieMoil orpesieieHrsT paBeHCTBa Ha Java-yposHe. QueBHaHO, B 6ase JaHHBIX
MOKHO OTJIMYKMTh M300PasKEHUsI PasHbIX TOBAPOB, IIOCKOJIbKY MAEHTU(hUKATOD TOBapa
y4acTBYeT B IIPOBEPKAX PABEHCTBA MEPBUYHBIX KJIIOYEN.

Yr00BI UCIOIH30BATh 00BEKT Item B mpolleype MPOBEPKH paBeHCTBa Kracca Image
IS COOTBETCTBUS IIPOBEPKE PABEHCTBA IIEPBIYHOIO KJlloua B 0ase JaHHbIX, HeOOXOI1-
MO 100aBUTH CBOMCTBO Image#item. DTo mpocToll yKaszaTesb Ha CYIIHOCTh-BIALEbIIA,
npepocTasisiembrit Hibernate Bo BpeMst 3arpysku ak3eMILsipoB Image:

daiin: /model/src/main/java/org/jpwh/model/collections/setofembeddables/
Image.java

@Embeddable

public class Image {

@org.hibernate.annotations.Parent
protected Item item;

/] ...

Teniepb BBl CMOKeTE UCTIOJB30BATh POMUTETHCKUI dK3eMILIIp Item B peammsanun
MeTo/10B equals() u hashCode() u BbITIOJHATH CpaBHeHMe, HANlpuMep Tak: this.get-
Ttem().getId().equals(other.getItem().getId()). Ho Gyabre oCcTOPOKHDBL eciin 00b-
exT Item ele He OBLT COXPAHEH, OH HE MMeeT WAECHTU(DUKATOPA; MBI IIIy0sKe U3YUHM 3Ty
npobaemy gasee B pasgene 10.3.2.

Yr00bl YIOPSIIOYUTD 3JIEMEHTBI BO BPEMSI 3aTPY3KU U COXPAHUTH MOCTOSTHHBII T10-
psok o6xoza B LinkedHashSet, ucrosbayiite JPA-anHOTaIMO @0rderBy:

daiin: /model/src/main/java/org/jpwh/model/collections/
setofembeddablesor-derby/Item.java

@Entity

public class Item {

@ElementCollection

@CollectionTable(name = "IMAGE")

@0rderBy("filename, width DESC")

protected Set<Image> images = new LinkedHashSet<Image>();

/] ...

AprymenTsl anHoTanuu @0rderBy — 3To CMCOK TOJei Kiacca Image, 3a KOTOPBIMU
cJemyer 60 cTpoka ASC /17151 yIOPSAZI0YNBAHU 110 BO3PACTAHUIO, smbo DESC g yIo-
pazounBanus 1o yobsanuio. [Io yMOIYaHMIO YIIOPS0YEHME IIPOUCXOANT 110 BO3pacTa-
HUIO, CJIeIOBATEIbHO, B JAHHOM TIPUMeEpe 3JIeMEHTBI YIIOPsZI0YeHb! (110 BO3PaCTaHMIO)
CHayvaJIa 110 uMeHu (ailjia, a 3ateM 10 mUpHHe nzobpaxeHus. O6paruTe BHUMaHNE Ha
oTJIMYuA OT aHHoTanuu @org.hibernate.annotations.OrderBy, mapamerp KOTOPOil SB-
JisieTcst 0ObIYHbIM SQL-IIpe/IoKeHrneM, Kak ObLIo NokasaHo B pasiese 7.1.8.
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Bo3MOsKHO, 4TO 00bsIBIICHIE BCEX CBOWCTB KJacca Image xkak @NotNull — aTo He TO,
9T BaM Haz0. Ecain kakoe-mn6o u3 mosteld siBisieTest HeoOs3aTeTbHBIM, BaM TOHAZO0WT-
Cs1 OTIPEIETTATH IPYTOT TTEPBUYHBIN KITIOY /I7TST TAGIHUIIB KOJITEKITH.

7.2.3. KoHTeliHep KOMMOHEHTOB

Ber1 ysxe mpumensm anHoTaimio @org.hibernate.annotations.CollectionId panee misg
nobaByIeHKs cTOIONA CyPPOraTHOTO KJtoua B Tabauiy Kojuiekin. Ho TiuimoM KoJuiek-
n ObL He Set, a Collection, T. e. KoHTelHep. ITO coryacyercs ¢ OGHOBJIEHHOIT cxe-
MOI: €CJIM ¥ Bac eCTh CTOJMGEI CyPPOraTHOTO MEPBUYHOIO KU, «3HAUEHUsI 2JIeMEH-
TOB» MOTYT HOBTOPsAThCA. JlaBaiite pasbepeM aT0 Ha IIPUMepe.

Bo-nepBbix, k1ace Image Teriepb MOKET UMETh CBOMCTBA co 3HadeHussMu null:

daiin: /model/src/main/java/org/jpwh/model/collections/bagofembeddables/
Image.java

@Embeddable
public class Image {

@Column(nullable = true) <€— Moxer coaepxatb null, €civ 3aaaH CypPOraTHbIil NEPBUYHbIA KIOY
protected String title;

@Column(nullable = false)
protected String filename;

protected int width;
protected int height;
/] ...

He 3a0yabre npuHATH BO BHUMaHKe HeoOs3aTeIbHOCTh 3HaueHus title oObexTa
Image B nepeonpezessieMbix MeTogax equals() u hashCode(), korma Gyere cpaBHUBATH
AK3EMILJISIPBI <TI0 3HAYEHUTIO».

Jlasiee nmokasano oTobpakeHre KOHTeliHepa B Kiacce Item:

daiin: /model/src/main/java/org/jpwh/model/collections/bagofembeddables/
Item.java

@Entity

public class Item {

@ElementCollection
@CollectionTable(name = "IMAGE")
@org.hibernate.annotations.CollectionId(
columns = @Column(name = "IMAGE_ID"),
type = @org.hibernate.annotations.Type(type = "long"),
generator = Constants.ID_GENERATOR)
protected Collection<Image> images = new ArraylList<Image>();

/] ...
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______________________________________________________________________________________________________________|
OcoBEHHOCTM HIBERNATE

Taxk ke Kak B paszgene 7.1.5, ¢ ToMompio anHOTauK @org.hibernate.annotations.Col-
lectionId oOBsIBIIEH JAOTIONHUTEIBHBIN CTOJIOEI] CYyPPOraTHOTO TIEPBUYHOTO KJtoua IM-
AGE_ID. Cxema Ga3bl JaHHBIX II0Ka3aHa Ha puC. 7.8.

ITEM IMAGE
ID | NAME IMAGE_ID |ITEM_ID | TITLE | FILENAME |WIDTH |HEIGHT
1 Foo 1 1 Foo foo.jpg 640 480
2 B 2 1 bar.jpg 800 600
3 c 3 1 Baz bazjpg | 1024 | 768
4 1 Baz baz.jpg 1024 768
5 2 B b.jpg 640 | 480

Puc. 7.8 <« Tabnuua Konnekumm KOMMOHEHTOB
CO CTONOLIOM CYpPpPOraTHOro NeEPBUYHOIO KJltoHa

[Tone title axzemmsipa Image ¢ ugeHTUPUKATOPOM 2 coepsKUT hull.

Jlajiee Mbl YBUANM APYTOM CTOco0 M3MEHEHUST IEPBUYHOTO KJIHoUa TabJIHIIbI KOJLIEK-
1MUY ¢ TTOMOTIIBIO coBapst (Map).

7.2.4. CnoBapb C KOMNOHEHTaMN B KayeCTBe 3Ha4YeHuW

Ecm xpaHWUTD 9K3eMIIApDLI Image B KOLTEKITK Map, Ha POJb KII0Ya MOKHO BBIOPATD
uMs daiina:

®daiin: /model/src/main/java/org/jpwh/model/collections/
mapofstringsembeddables/Item.java

@Entity

public class Item {

@ElementCollection

@CollectionTable(name = "IMAGE")

@MapKeyColumn(name = "FILENAME") <€— HeoGs3arenbHas aHHOTaUMs; uMs no ymonyanuio IMAGES_KEY
protected Map<String, Image> images = new HashMap<String, Image>();

/] ...

Terepb MepBUYHBIN KITI0Y TAGJUIBI KOJIIEKITN COCTOUT U3 CTOJMGIA BHENTHETO KITI0-
ya ITEM_ID u kmioua ciaoBaps FILENAME, kak TToka3aHo Ha puc. 7.9.

BerpanBaembiii kiace Image oToOpaskaeT 0CTaBITHECST CTOJMOIBI, KOTOPhIE MOTYT CO-
nepskarb null:

®daiin: /model/src/main/java/org/jpwh/model/collections/
mapofstringsembeddables/Image.java

@Embeddable
public class Image {
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@Column(nullable = true) <— Moxet cogepxarb null; He BXOAUT B COCTAB NEPBUYHOIO KIioya
protected String title;

protected int width;
protected int height;

/] ...
}
ITEM IMAGE
P NAME ITEM_ID | FILENAME | TITLE | WIDTH [HEIGHT
1 Foo 1 foo.jpg Foo 640 480
2 B 1 bar.jpg 800 600
3 C 1 baz.jpg Baz 1024 768
2 b.ipg B 640 480

Puc. 7.9 < Tabnuupl 6a3bl AaHHbIX 4719 CNIOBAPS KOMMNOHEHTOB

B IpeabIAyleM IIpuMepe 3HAYCHUAMMT 9JIEMEHTOB CJIOBapst ObLIN IK3EMIIAPBI KJ1ac-
Ca BCTPaMBa€eMOIo KOMIIOHEHTa, a KJII0YaMn — OOBIYHBIE CTPOKH. Ter[epb Honp06yeM
MCIIOIb30BaTh B KaUeCTBe KJII0Uell 1 3HaYeHUIT BCTpanBa€MbI€ TUIIbI.

7.2.5. KOMNoHEeHTblI B ponu Knio4yen cnoBaps

B nociierem npuMepe paceMoTpuM otobpazkenue ciaoBaps (Map), KIOYM U 3HAYEHUST
KOTOPOTO XPAHAT 3HAUYCHUS BCTPAUBAEMbIX TUIIOB JAHHBIX, KaK MToKazaHo Ha puc. 7.10.

Image
title : String
width : int

, height : int

<<Map Key>>
1

Filename
name : String
extension : String

Puc.7.10 < Knacc Item cooepXuT KOnnekuuio Map
C Knovyamum Tuna Filename

ZI]IH peaCcTaBJICHNA UMEHN (baﬁna BMECTO CTPOKMN MOKHO BbI6paTb II0JIb30BATE/Ib-
CKU THII, KaK IIOKa3aHO JaJiee.

JNluctuur 7.13 < lNpepctaBneHne nmeHu dana nonbL30BaTENLCKUM TUNOM

daiin: /model/src/main/java/org/jpwh/model/collections/mapofembeddables/
Filename.java

@Embeddable
public class Filename {
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@Column(nullable = false) <—
protected String name; LlonxHbl uMeTb orpannyeHne NOT NULL:
4acTh NEPBUYHOIO KINKOYA

@Column(nullable = false) <—
protected String extension;

@0verride
public boolean equals(Object o) {
if (this == o) return true;
if (o == null || getClass() != o.getClass()) return false;

Filename filename = (Filename) o;

if (!extension.equals(filename.extension)) return false;
if (!name.equals(filename.name)) return false;

return true;

}

@0verride

public int hashCode() {
int result = name.hashCode();
result = 31 * result + extension.hashCode();
return result;

}
/] ...

Yro0bl UCIIOAB30BATh ITOT KJIACC B KadecTBe KIIOUeil cjoBapsi, 0ToOpaskaeMble
cToa01BI B 6a3e JAaHHBIX He JOJIKHBI IIOAAEPAKIBATH XpaHeHua sHauenns null, mockob-
Ky SIBJISIIOTCSI 4aCTSIMU COCTaBHOTO TIEPBUYHOrO Kirfova. Takske Heo6X0AMMO TIepeoripe-
nenTh MeTo bl equals () mhashCode(), Tak Kak KJIIOUM CJIOBAPS SABJISIOTCS dJIEMEHTAMU
MHOKEeCTBa 1 Ka)KIblii 00beKT Filename nosmkeH ObITh YHUKAJIBHBIM B IIPELEIaX MHO-
JKeCcTBa KJIIOYeid.

CrenmajbHbIX aHHOTALUI 17151 0TOOpaskeHMsl KOJLJIEKIINU He TpeOyeTcs.

daiin: /model/src/main/java/org/jpwh/model/collections/mapofembeddables/
Item.java

@Entity

public class Item {

@ElementCollection
@CollectionTable(name = "IMAGE")
protected Map<Filename, Image> images = new HashMap<Filename, Image>();

/...
}

Annorarmu @MapKeyColumn u @AttributeOverrides 3jech He MOTYT MCITOJIB30BATH-
CsI; KOT/Ia poJTb KJIfo4Ya UTpaeT BeTpanmBaeMblil (@Embeddable) kiacc, aTi aHHOTAINU HE
OKaKyT HUKAKoro BinstHust. COCTaBHOI TEPBUYHBINA Kt0ou Tabsmiibl IMAGE BKJIFOUaeT
cTost011b1 IMAGE_ID, NAME 11 EXTENSION, Kak 1mokasaHo Ha puc. 7.11.
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ITEM IMAGE
D NAME ITEM_ID| NAME | EXTENSION | TITLE | WIDTH | HEIGHT
1 Foo 1 foo jpg Foo 640 480
2 B 1 bar jpg 800 600
3 C 1 baz jpg Baz 1024 768
2 b ipg B 640 480

Puc. 7.11 < Tabnuupl 6a3bl AAHHbIX 4719 KOEKLMN Map
C ak3emMnapamu Image 1 Kno4amu Tmna Filename

Takoli BcTpanBaeMblil ki1ace, kak Image, He OrpaHUYeH CBOMCTBAMM IIPOCTBIX THUIIOB.
Bol yoxe Bujiesin Ha npumepe kJacca City B kiacce Address, Kak MOJKHO J1eJ1aTh KOMIIO-
HEHTHI BJIOKeHHBIMU. MOYKHO M3BJIeUYb U MHKATICYJNPOBATh cBOMcTBa Width m height
kJjacca Image B HOBOM KJiacce Dimensions.

BerpanBaeMmblil Kiace Takske MOXKET COEPIKATh KOJIJIEKIIMH.

7.2.6. Konnekuun BO BCTpanBaeMbiX KOMIMOHEHTaxX

[Ipenmosnoskum, 4TO HYKHO XPaHUTD CITMCOK KOHTAKTOB /7151 Kask/[0T0 ajipeca (Address).
ITO MTPOCTOE MHOXKECTBO TUNA Set<String> Bo BcTpanBaeMoOM KJjacce:

®daiin: /model/src/main/java/org/jpwh/model/collections/
embeddablesetofstrings/Address.java

@Embeddable

public class Address {

@NotNull
@Column(nullable = false)
protected String street;

@NotNull
@Column(nullable = false, length = 5)
protected String zipcode;

@NotNull
@Column(nullable = false)
protected String city;

@ElementCollection
@CollectionTable(
name = "CONTACT", <— [lo ymonyanuio USER_CONTACTS
joinColumns = @JoinColumn(name = "USER_ID")) <— 3HaueHue N0 yMONYaHMIO
@Column(name = "NAME", nullable = false) <— o ymonyaxuio — CONTACTS
protected Set<String> contacts = new HashSet<String>();
/...

Enuncrsennas obsizaresbias annoraiust — @ElementCollection; rabuuna u cront-
Il MOTYT HA3BIBATHCS MO0 YMOJYAHUIO. B3rssmure Ha cxemy Ha puc. 7.12: cromnberr
USER_ID mMeeT OrpaHWYeHHE 10 BHEITHEMY KJIOUY, CCHLIAIIIEMYCST Ha TabJIUILy CYII-
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HocTu-BJazesbia USERS. TlepBUUHBII KTt0Y TAOIUIBI KOJJIEKITUH COCTOUT U3 CTOJIOIIOB
USER_ID u NAME, 4TO HE MO3BOJISIET LyOJUPOBATH 3IEMEHTHI B COOTBETCTBUY C CEMaHTH-
KOH KoJutekuuu Set.

<< Table >>
ID <<UPSIE|:>S << Table >>
CONTACT
STREET ﬁiaﬁ_ﬁz ;:( IZE >> << FK >>
ZIPCODE
CITY

Puc. 7.12 < OrpaHuyeHue ctonbua USER_ID no BHELLUHEMY KJTHO4Y,
cchinaloLlemMycs Ha Tabnuuy USERS

BmecTo KoJuTeKInu Set MOKHO BBIGPaTh OTOOpaskKeHHE CIIUCKA, KOHTeHHepa WJIn
cJIoBapsl, apaMeTPU30BaHHbIX MPocThiMU TulaMu. Takke Hibernate mommepskusaer
KOJIJIEKITMY BCTPANBAaeMbIX THUIIOB, TIO9TOMY BMECTO XpaHEeHUsI KOHTAaKTHOH nH(popMa-
[[IM B CTPOKaX MOKHO HAMKCATh BCTparBaeMblii kiace Contact u 106aBuTh B Kiracc Ad-
dress xosrekiuio ¢ Turom Contact.

Hecmotrpst Ha 1O uto Hibernate maer Gosbinytoo ruGKocTh B BBIGOpPE CrOCOOOB
oTobpaskeHrst KOMIIOHEHTOB U XOPOIIO JeTalU3UPOBAHHBIX MOJIeJIeld, TIOMHUTE, YTO
KO/l UMTAIOT TOpa3/o varie, yeM numryT. [logymaiite o ciemyromniemM IporpaMMuCTe, KO-
TOPBI Oy/IeT MOAIEPKUBATD BCE 9TO YePe3 HECKOIBKO JIET.

[Ipumno Bpems TepekJTIOUYNTh Hallle BHUMaHWE Ha CBSI3U MEXKAY CYIHOCTSIMU,
B YaCTHOCTH Ha TIPOCTHIE CBA3U MHOZUE K OOHOMY T 00UH KO MHOZUM.

7.3. OTObpaXkeHVe cBs13ein MeXXAy CYLHOCTSIMU

B HayaJie riaBbl Mbl HooOeIanIu 06CY IUTh OTHOLIEHU POAUTEND,/IOTOMOK. [0 CUX 0D
MbI 0TOOpakaIl TOJAbKO cymHocTh Item. Ilycts ona Gymer poautesnem. B meil comep-
JKUTCST KOJIIEKIUST TOTOMKOB — 9K3eMILISIpOB Image. TepmutH podumens,/nomomox noj-
pasymeBaeT HeKOTOPYIO 3aBUCUMOCTH KU3HEHHDIX IIUKJIOB, I03TOMY BIIOJHE TIOIONIET
KOJIJIEKITUI CTPOK WJIM BCTPaMBaeMbIX KOMIOHEHTOB. [IOTOMKHU 1eJMKOM 3aBUCAT OT
poauTesieil: OHU COXPAHSIOTCS, OOHOBJISIOTCS U YIAJISIOTCS BCET/IA TOJIBKO BMECTE C PO-
auTeseM, a He camu 1o cebe. BoT Mbl M 0TOGPa3UIM OTHOIIEHUE POAUTEID/ TTIOTOMOK!
B posin poauTesist BBICTYTIAIA CYIIHOCTD, & MHOXKECTBOM €€ JIeTell ObLIN 9K3eMILISIPbI
THIA-3HAYCHUS.

Ternepb 0T06pa3UM OTHOIIEHUE JAPYTOTO POJA: CBSA3b MEXK/Y JABYMS KJIACCAMU CYII-
Hocreil. VIX 9K3eMILIAPbI CYIIecTBYIOT He3aBuCUMO. OIMH 00BEKT MOKET COXPAHSATHCS,
OOHOBJISITHCSI U YIAJISITHCSL, HUKAK He BJIUsist HA IpyToil. EcTecTBeHHO, uH020a BO3HUKA-
10T 3aBUCUMOCTH 1 MEXK LY 9K3eMILIApaMu cyliHocTeil. Ham Hysken 6ojiee TOHKIL KOHT-
POJIb HAJI TeM, KaK OTHOIIIEHUE MEXK/LY [BYMS KJacCaMU BJIMSET HA COCTOSHUE 9K3EM-
IJIIPOB HE MOJHOCTHIO 3aBUCUMBIX (BCTPOEHHBIX) TUIIOB. HO He BBIXOIMM Ji MBI TIpH
DTOM 32 PAMKH OTHOIIEHHS POAUTENb/TIOTOMOK? TlosydaeTcst, 4To oHsATHE podumey,/
NOMOMOK OY€HDb PACIJIBIBYATOE, U KAK/BIN OIpenesisieT ero no-ceoemy. Mbl mmocrapa-
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eMcst 6oJIblIIe He MCIIOJIb30BATh 9TOTO TEPMUHA, MOJIArasich Ha HoJiee TOUHYIO HIIH, 110
KpaiiHeil Mepe, J0CTaTOYHO KOHKPETHYIO TePMUHOJIOTHUIO.

B crrenyromux paszesnax Mbl Oy/1eM pacCMaTPUBATh OJTHO U TO JKe€ OTHOIICHUE: MEKLY
KJlaccaMu cymrHocTeii Item u Bid, kak mokasano Ha puc. 7.13. Mexay kmraccamu Bid
u Item onpeiesieHa CBSI3b MHOZUE K OOHOMY.

Item Bid

Puc. 7.13 < OTtHOweHMe mexnay knaccamu Item n Bid

ITosske MBI cleslaeM 3Ty CBA3b ABYHAIIPaBJEHHOM, cBsg3as Item u Bid oTHOmIEHEM
00UN KO MHOZUM.

CBs3b muozue K 001oMY TIPOIILE, ITIOITOMY HaYHEM ¢ Hee. Jpyrue BUIbI CBA3EH — MHO-
2ue Ko MHo2uM 1 00uH K 00HOMY — CIIOKHEE, TOITOMY MbI PACCMOTPUM UX B CJIeAYIOLIEN
riaBe.

HauneMm co ¢Bs3u mrozue x 00nomy.

7.3.1. Camasa npoctas cBS3b

Mbi HasbiBaeM oTOOpakeHHe CBoiicTBa Bid#item odnonanpasiennoi cesizvio mmozue
K o0nomy. IIpexe yeM HayaTh 00CYKIEHUE ITOIO OTOOPAKEHKS, B3TJIAHUTE HA CXEMY
6asbl JaHHBIX Ha puc. 7.14.

<<Table >> << Table >>
ITEM BID
D<<PK >>
ll\ll:)Al<VI<EPK >> ITEM_ID << FK >>
AMOUNT

Puc. 7.14 < OTHOLweHWe MHOrme Kk oqHomMmy B cxeme SQL

JIuctuHr 7.14 + Y ob6bekTa Bid onpeneneHa equMHCTBEHHAs CCblfka HA 0ObeKT Item

daiin: /model/src/main/java/org/jpwh/model/associations/onetomany/
bidirectional/Bid.java

@Entity

public class Bid {

@ManyToOne(fetch = FetchType.LAZY) <— Mo ymonyatmio — EAGER
@JoinColumn(name = "ITEM_ID", nullable = false)
protected Item item;

/] ...

Annoranmst @ManyToOne oTMedaeT CBOMCTBO KakK CBSI3b C CYNTHOCTBIO U HE SIBJISIET-
cs1 obs3aresibHOl. K coxarenuto, mapamerp fetch mo yMoIgaHuIo Mojydaer sHaueHue
EAGER: 2TO 3HAYUT, YTO BMeCTe C 9K3eMIIJISIpOM Bid Bcer/ia 3arpyskaeTcst CBI3aHHBIN IK-
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semrisap Item. Kak mpaBuiio, B KauecTBe CTPATETUN TI0 YMOJTYAHWIO MBI TTPEIIIOYUTAEM
OTJIOKEHHYIO 3arPy3KY; HO 00 9TOM MBI TOrOBOpUM B paszese 12.1.1.

CBs13b MHOZUE K 00HOMY TIPEKPACHO OTOOPAKAETCST B CTOIOET] BHETITHETO KTiova: ITEM_
ID B rtabJmmtie BID. B JPA aTo HasbiBaercs cmoabduom coedunenus (join column). s ee
0OBSIBJICHUST IOCTATOYHO TOJIBKO aHHOTaIu @ManyToOne. TTo ymosruanuto crosberr co-
eMHEHM TosryyaeT uMst ITEM_ID: Hibernate aBToMaTnuecKu NCIOIb3yeT KOMOMHATIUIO
13 UMEHU TIeJIEBOI CYIIHOCTU U ee CBOMCTBA-UACHTU(MUKATOPA, Pa3/IeIEHHBIX TTOI4ep-
KIBaHUEM.

VMst cTOJIOIa BHENTHETO KJIH0Ya MOKHO IEPEOTIPEIETUTh, UCTIONb3YsT aHHOTAIMIO
@JoinColumn. Ho MBI MpUMEHMJIH €€ 3/1eCh M0 WHOU MpUYMHE — YTOOBI IPU CO3JAHUN
cxeMbl SQL dpeiiMBopk Hibernate 106aBu B ¢cToIOEI BHEITHETO KJIFOYA OTPAaHUUCHUE
NOT NULL. CtaBKa Bcer/ia IoJIzKHA IMETh CCBHIJIKY Ha TOBAp — OHA HE MOJKET CYIIECTBOBATD
cama 110 cebe (obparnTe BHUMAHUE, YTO 9TO YrKe YKa3hbIBACT Ha HEKOTOPBIN BUJI 3aBUCH-
MOCTHU KM3HEHHOTO TIMKJIA, KOTOPBIN HYKHO YIUTHIBATD). C IPYTOii CTOPOHBI, MBI MOT-
JI OTMETHTD 9TY aCCOIMAIIIO KaK 00sI3aTeIbHYIO — ¢ TIOMOTIbIo @ManyToOne (optional =
false) wium, Kak 0OBIYHO, ¢ TOMOLIBI0 aHHOTauu @NotNull u3 Bean Validation.

I70 GBLIO TOBOIBHO TIPOCTO. Upe3BhIYaliHO BasKHO TIOHUMATD, YTO BbI MOKETE CO3/[a-
BaTh MMOJTHOIICHHBIE U CTOKHbBIE TPUJIOKEHUS, HE UCTIOJNB3YSI HUIETO JIPYToTO.

Oto6pakarh APYTyl0 CTOPOHY JHAHHOTO OTHOIICHUS He 00s3aTesIbHO; BBl MOKETE
IPOUTHOPHUPOBATH CBsI3b MHOzUe K 00Homy oT Item k Bid. B cxeme 6asbl JaHHBIX €CTh
TOJIBKO CTOJIGEI] BHEITHETO KJIH0Ua, KOTOPbBI BBl yiKe 0TOGpasuan. Mbl TOBOPUM ce-
PHE3HO: KOT/Ia BaM BCTPETSITCS CTOJIOEI BHEITHETO KJII0Ua U J[BA KJIACCA, YUACTBYIOIIIX
B OTHOIIEHUU CYIIHOCTEH, BbI, CKOPee BCETo, JOJUKHBI OTOOPA3UTh MX € MOMOIIbI0 @
ManyToOne u Hiuero Gosee. Termepb MOKHO MOJTydnTh TOBap (Item) A/t Kaskaoil cTaBKu
(Bid), Boi3BaB someBid.getItem(). Peasmzamms JPA pasbiMeHyeT BHENTHUH KJIIOY 1 3a-
TPY3UT 9K3eMILIIp Item 3a Bac; OHa Tak/ke BO3bMET Ha cebs1 yIpaBJcHNE 3HAYCHUSME
BHENIHUX KJtoueit. Ho Kak Terneph mosyunTh Be CTaBKU 71t ToBapa? Jljist aToTo MOXK-
HO HAIKCaTh 3alIPOC U BBITIOJHUTD €r0 ¢ MOMOIIbI0 00bekTa EntityManager, ucrosbayst
JIE000iT SI3BIK 3aITPOCOB, Kakoil moaaepskusaet Hibernate. Hanpumep, Ha JPQL MOKHO
HammcaTh: select b from Bid bwhereb.item = :itemParameter. Omna us mpnunH, mouemy
BbI BBIOPAJIHU MIOJTHOTIEHHBII mHCTPpYMeHT ORM, Takoii kak Hibernate, cocrout B Hexe-
JIAHUU CO3/IaBaTh U BBITTOJHATH ATOT 3AIIPOC CAMUM.

7.3.2. OnpepeneHne aByHanpaBi€HHOW CBA3U

B HavaJie ri1aBbl MbI IPUBEJIN JOBOJIBI B II0JIb3Y OTOOPasKeHUsT KoJLleKIu Item#images.
Cnenaem 10 ke /i kostekiuy Item#bids. Jta Kosmexims craner peajnsaiyeii OTHO-
HEeHUsT 00uH KO MHO2UM MEXIY Kiaccamu cyniHocTell Item u Bid. Cosgas u oto6pasus
TI0JIe TOW KOJIJIEKITNH, BbI TIOJIyYNTE CJIeyiolee:

O Hibernate aBromatnuecku Gyner BbIIONHATH SQL-3ampoc SELECT * from BID
where ITEM_ID = ? npu BbI30Be MeTo/ia someItem.getBids () uau B Hauane 0OXxo/a
2JIEMEHTOB KOJUJICKIINH;

Q  BBI CMOKETE: KACKAOHO TIepelaBaTh M3MEHEHHS COCTOSHISI OT 9K3eMILIsipa Item ko
BCEM JIOUEPHUM 9K3eMILIAPaM Bid B KOJLJIEKIINU; caMU BIOMpATh, Kakue coObl-
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THUS JKU3HEHHOTO IMKJIA JIOJKHBI ObITh TPAH3UTUBHBIME, HAPUMEP OOBSIBUTS,
4TO BCE JI0UepHUE 0OBEKThI Bid JOJIKHBI COXPAHSITHCS BMECTE C POIUTETBCKHU-
MU 9K3eMIUisspamMu Item, uToGBI HE MPUXOAWJIOCH BBI3BIBATH MeToAa Entity-
Manager#fpersist() MOBTOPHO /JIST KAJKIOTO 2JIeMEHTa KOJIJIEKITUAM.

9ro X, 9TO He OYEHb JUIMHHBIA CIUCOK. [JIaBHBIM MPEUMYIIECTBOM OTOOPasKEHUST
00U KO MHOZUM SIBJISTETCST TIOJIIEPIKKA JTOCTYIIA K JAHHBIM BO BpeMst Hapuraiuu. Obec-
neyeHune JIOCTyMa K JaHHBIM TOJIBKO MOCPENCTBOM BBI30BA METOJIOB MTPEIMETHON MO-
Jled Ha Java sBJsieTcsl OHON M3 OCHOBHBIX 1eseil ORM. Kak mpemmnosiaraercs, 3a
«MHTEJUIEKTYaJTbHYIO» 3arPy3Ky JMaHHBIX MOJIKEH OTBeYaTh MexaHusM ORM, a Baiia
3agauya — paboTaTh ¢ COOCTBEHHOPYUYHO CIPOCKTUPOBAHHBIMU BBICOKOYPOBHEBBIMI HH-
tepdeiicamu: someItem.getBids().iterator().next().getAmount() u . .

Bo3MOKHOCTD KacKa[HOU mepe/jauil HEKOTOPHIX U3MEHEHUI JI0UEPHUM DK3EMTLIS -
POM SIBJISIETCST TPUSITHBIM IOTIOJIHEHHEM. TeM He MeHee 0OpaTtiuTe BHUMAHUE, 4TO HEKO-
TOPBIE 3aBUCUMOCTHU HA YPOBHE Java YKa3bIBAIOT HA TUITBI-3HAUYEHNS, & HE HA CYIITHOCTH.
Crpocure cebst: OyeT i XOTh 0JIHa TAOJIUIA B CXeMe UMETh CTOJIOEI] BHEITHETO KJTF0Ua
BID_ID? Ecsm Het, oToGpasute Kjiacc Bid xak BcTpamBaeMblil ¢ aHHOTarmell @Embed-
dable, a He @Entity, ucmob3yst Te ske TabJIMIBI, YTO U MIPEKJE, HO C APYTUMHU 0TOOpa-
JKEHUSIMHU, 33JIAI0NITUMHU KOHKPETHBIE TIPaBUJIa Tiepeladll M3MeHeHU cocTossaus. Ecan
B KaKOH-HUOYIb TAOJUIIE €CTh BHEITHUIA KJTI0OY, CChIJIAIOIIUIICS Ha 3alUCH B TabJIHIlE
BID, Bam moTpebyeTcs pasjesisieMasi CYIIHOCT Bid — B TaKOM cirydae oHa He MOJKET OTO-
OpakaThbCs Kak BCTpOeHHas B Item.

HysxHo 1 BooO1Ie 0TOGpakaTh KoJuieKiuio Itemibids? Bbl, KoHEUHO, mOMyUaeTe
JOCTYII K TAHHBIM TIPU HABUTAIINHN, HO 32 3TO TPUJIETCS 3aTIaTUTD JIOTOJTHUTETbHBIM
Java-koZoM 1 3HAUKTEJIBHBIM YBEJIMUEHUEM CI0KHOCTH. [ouTtn Beeraa ato Gyjer He-
pocToii Beibop. Kak wacto BbI Oyzere Bbi3biBaTh someltem.getBids() B cBoeM mpu-
JIOKEHWH, a 3aTeM 0OXOIUTh/0TOOpaKaTh 6ce CTaBKU B MIPEIOIIPEAETCHHOM TOPSIIKE?
Ecut Bam moTpebyeTcst TOKasaTh JIAITh MOMHOKECTBO CTABOK MJIU U3BJIEKATh UX KakK-
IIBII pa3 B Pa3HOM TIOPSIJIKE, BAM BCE PABHO MPUJIETCS MHUCATh W BBITIOJIHSATD 3aITPOCH
BpyuHy0. OTOOpaKeHe 00uUH KO MHOZUM ¥ COOTBETCTBYIOMIAsT KOJJIEKIIHS TOJBKO yC-
JIOSKHSAT COMPOBOXKAeHUE. [0 HallleMy OMBITY 3TO YaCcTO CTAHOBUTCS UCTOYHUKOM IIPO-
6s1eM 1 oOOK, 0COGEHHO CPein HOBUYKOB B ORM.

B cayuae npusoskennst CaveatEmptor orBeT OyIeT MOJOKUTETBHBIM: HAM YacTO
MPUIETCS BBI3BIBATH MeTO/ someltem.getBids() m mepemaBaTh CIMCOK CTAaBOK MOJIB30-
BaTeJIto, JKEJTAIIIEMy y4acTBOBaTh B aykinone. OOHOBIeHHast iuarpamva UML ¢ 1By-
HATPaBJIEHHON CBsI3bIO MMOKa3aHa Ha puc. 7.15.

OTro6GpaskeHne KOJUIEKIIUHI U APYTOil CTOPOHBI CBSI3U 00UH KO MHOZUM BBITJISIIAT TaK.

Jinctunur 7.15 < B knacce Item 0ObsABAEHA KOMNEKLMS CCbIIOK Ha Bid

daiin: /model/src/main/java/org/jpwh/model/associations/onetomany/
bidirectional/Item.java

@Entity
public class Item {

@0neToMany(mappedBy = "item", <— TpebyeTcs Ans [ByHaNPaBAEHHOI CBA3N
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fetch = FetchType.LAZY) <— 3naueue no ymonyaHuio
protected Set<Bid> bids = new HashSet<>();
/] ...

Item > 0.. Bid

Puc. 7.15 < [lByHanpaBneHHas CBA3b Mexay knaccamu Item n Bid

AnHoTarus @0neToMany siBJisteTcst 00s13aTeIbHOM. B TaHHOM CJTydae MbI TAKKe TOJIK-
HBI 33/1aTh 3HAUEHUE TapamMeTpa mappedBy. ApryMeHTOM SIBJISIETCST IMSI TIOJIST Ha «/IPYTON
CTOPOHE».

BsruistHuTe eliie pas Ha JAPYTyo CTOPOHY OTHOIICHUS MHOZUE K OOHOMY B JIUCTUH-
re 7.15. CaoiictBo B Kiacce Bid HaswiBaercs item. Ha cropone crasku (Bid) oHo ot-
BeyaeT 3a croabel] BHelHero kiaodya ITEM_ID, oroOpaskaemMoro anHoTanueil @ManyToOne.
ITapamerp mappedBy coobiaetr Hibernate, 4ro maHHY0 KOJJIEKIIUIO HY;KHO 3arpysKaTh,
HCTIONB3YSI CTOJIOEI] BHEITHETO KJTF0Ua, COOTBETCTBYIOIIUI 3TOMY TIOJIIO, B TAHHOM CJIY-
wae Bid#item. [Tapamerp mappedBy 0Os13aTeIBHO MOJKEH OMPEAETSTHCS JJIsT IBY HATTPAB-
JICHHBIX OTHOIICHUN 00uUn KO MHOZUM, €CJTH BBI YK€ OTOOPasUIK CTOJIOEI] BHEIITHETO
KJfoua. MBI BEpPHEMCST K 9TOMY 00CYsKACHUIO B CJICAYOIIEH TIaBe.

ITo ymosuanuio mapamerp fetch orobpaskeHUst KOJIEKIMU MOJTydaeT 3HAUCHHE
FetchType.LAZY. B OyayiieM aTOT TTapaMeTp BaM He moHago0uTes. EMy Takske MOKHO
TPUCBOUTH 3HaYeHne EAGER, HO OHO peIKO MPUMEHAETCA HA TPAKTUKE — HEYACTO Tpe-
GyeTcst, 4UTOOBI BMECTE € 9K3eMITISIPOM Item 3arpyskajach BCs KOJJIEKIIHSI CTaBOK bids.
OHU IOJIKHBI 3arPysKaThCs IPU 0OPAIeHNH, TO €CTh TT0 TPEOOBAHMIO.

Bropast npuunta oToOpaskeHus KOIeKIny Item#bids — BO3MOKHOCTh KacKaJHON
repeiadn MI3MEHEHUH COCTOSTHUS.

7.3.3. KackagHaa nepepaya COCTOSIHUS

Ecnu m3amenenne cocTosTHUS CYIIHOCTH MOXKHO KAaCKa/IHO TTepe/iaTh Yepe3 CBSI3b C JPY-
roii CYITHOCTBIO, /IS YIIPABJIEHUS OTHOLUIEHUAME BaM IOTPeOYeTCst MEHbIIE CTPOK KOZIa.
Jlasee mokasaHn Koz, CO3/1al0NINH 9K3eMIIIISIphI Item u Bid n cBaA3BIBatOMNiT X BMeECTe:

Item someItem = new Item("Some Item");

Bid someBid = new Bid(new BigDecimal("123.00"), someItem);
someItem.getBids().add(someBid); <— He 3aGuiBaiite!

IMommuTe 06 06€MX CTOPOHAX OTHOMIEHUS: KOHCTPYKTOP KJiacca Bid mpuHmmaer
CCBIIKY Ha TOBap, KOTOpas NpHCBaWBaeTCs CBOICTBY Bid#item. [l moamepsxamms
TIEJTOCTHOCTH 9K3EMILISIPOB B TIAMSITH BBI IOJUKHBI T0OABUTH CCHIIKY Ha CTaBKY B KOJI-
sexrio Itemitbids. Tereps, ¢ ToUkM 3peHns Java-Ko/ma, CBSI3b YCTAHOBIIEHA, BCE CCBIITKN
nprcBoeHbl. Ecoi BB He TOHMMaeTe, 3a4eM Hy»KeH 3TOT KO/, TpoynTaiTe paszien 3.2.4.

JlaBafiTe cCOXpaHMM TOBApP CO BCEMHU CTaBKaMU B 6a3y JaHHBIX — cHavYasa 63, a 3aTeM
¢ TPUMEHEHNEM MEXaHU3Ma TPAaH3UTUBHOTO COXPAaHEHUSI.
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Tpan3umuenoe coxpanenue

C rexymmmu orobpaskenussmu @ManyToOne u @0neToMany /it COXpaHEHMST 9K3EMILISI-
pa Item 1 HECKOJIBKUX 9K3eMILISAPOB Bid HaM moTpebyeTcst caeAyIoniii Ko/

Jiuctnur 7.16 <+ PaspenbHoe ynpasfiieHne He3aBUCUMbIMWN 3K3eMMJIipaMn CYLLLHOCTEN
daiin: /examples/src/test/java/org/jpwh/test/associations/
OneToManyBidirectional.java

Item someItem = new Item("Some Item");
em.persist(someltem);

Bid someBid = new Bid(new BigDecimal("123.00"), someItem);
someltem.getBids().add(someBid); <«— He saGuiBaiite!
em.persist(someBid);

Bid secondBid = new Bid(new BigDecimal("456.00"), someItem);
someItem.getBids().add(secondBid);
em.persist(secondBid);

tx.commit(); <— [lpoBepka u3mMeHeHwii; BbinonHeHue kopa SQL

ITpu co3aHni HECKOJIBKUX CTABOK BBI3BIBATH METOJ persist() st Kaskaoro oob-
eKTa KakeTcst n3ninecTBOM. HoBble 9K3eMIIISIPHI SIBJISIOTCS BpeMeHHbIMN (transient)
U JIOJCKHBI coXpaHsaThes. OtHotienre Mexay Bid u Item He Binger Ha UX KU3HEHHDIHT
mukat. Ecor 661 kimace Bid 61T THIOM-3HAYEHWEM, COCTOSTHYE 9K3eMILIsIpa Bid aBToma-
TUYECKU COOTBETCTBOBAJIO ObI COCTOSHUIO CyIIHOCTH-BJaebita Item. B namewm ciaygae
aK3eMIUIsIp Bid 06samaet coGCTBEHHBIM, TTOMHOCTHIO HE3ABUCUMBIM COCTOSTHUEM.

Mpb1 TOBOPHWJIN BBIIIE, YTO [IJI TIPEACTABJICHUA 3aBUCUMOCTEN MEXIY CBA3aHHBIMU
KJIacCaMU CYIIHOCTEH HHOTAA TPpeGyeTcst BO3MOKHOCTD YIIpaBJIeHus Ha Hojiee HU3KOM
YPOBHE; 9TO Kak pa3 Takoil ciaydail. MexanusmMoM Takoro yipasJeHus B JPA saBisercs
napametp cascade. Harpumep, 4ToObI COXPaHUTH BCE CTABKU BMECTE C TOBAPOM, 0TOOPa-
3UTe KOJUIEKIIMIO, KaK II0Ka3aHo Jlajee.

Jinctunr 7.17 < KackagHasa nepenaya COCTOSAHUS XpaHeHUs OT ak3emnnagapa Item
KaXxaoMy 3N1eMEHTY KONekumm bids
daiin: /model/src/main/java/org/jpwh/model/associations/onetomany/
cascadepersist/Item.java
@Entity
public class Item {

@0neToMany (mappedBy = "item", cascade = CascadeType.PERSIST)
protected Set<Bid> bids = new HashSet<>();

/] ...

Tun KackajiHO Mepeiaun BLIGUPAETCs ISt OTIEPAIUi, KOTOPHIE, [0 BAIIEMy MHEHUIO,
JIOJIKHBI ObITh TPAH3UTHBHBIMIE, TOTOMY 3/1€Ch JJIst oliepariuu EntityManager#persist()
ucnosabdyercst 3Hauenne CascadeType.PERSIST. Temnepb Ko/l, CBA3bIBAIONINI TOBAp CO
CTaBKaMU U COXPAHSIONINHI UX, MOKHO YIIPOCTUTb.
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JInctuHr 7.18 <+ Bce anemMeHTbl KONNekumn bids coxpaHaTca aBToMaTNYECKU

daiin: /examples/src/test/java/org/jpwh/test/associations/
OneToManyCascadePersist.java

Item someItem = new Item("Some Item");
em.persist(someltem); <€— ABTOMATUYECKM COXPAHMT CTaBKY (MO3XE, BO BPEMS BLITAIKMBAHMS KOHTEKCTA)

Bid someBid = new Bid(new BigDecimal("123.00"), someItem);
someItem.getBids().add(someBid);

Bid secondBid = new Bid(new BigDecimal("456.00"), someItem);
someItem.getBids().add(secondBid);

tx.commit(); <— [lpoBepka u3mMeHeHwiA; BbinonHeHue kopa SQL

B momenT moarBepskaeHus TpaHsakiuu Hiberante mposepsier Bce ympasiisie-
Mble/XpaHUMble K3eMILIISIPBI Item, a Takke KOJIJIEKIINIO bids. 3atem cam BbI3bIBaeT
MeToJ persist() mis Kaxaoro 3aBUCUMOro sk3eMILisipa Bid, coxpansisg ux. 3uade-
HUe 714 cToab1a BID#ITEM_ID m3BJeKaeTcs M3 cBolicTBa Bid#item kasxmoro obbeKTa
Bid. Croxber BHENIHETO KII0Ya <OTOOpaXkaeTcs» ¢ IOMOMIbI0 aHHoTaruu @ManyToOne
Ha HAM.

Annoranus @ManyToOne Takske nmeeT napamerp cascade. Ho on pesiko ucnosib3yercs
Ha pakTuke. Hampumep, MBI jke He MOKeM CKa3aTh: «KOT/Ia COXPAHSIeTCs CTaBKa, Hy K-
HO COXPaHWUTh W TOBAP». ToBap yskKe JIOJIKEH CyIeCTBOBATh, MHAUE CTABKA HE MPOM/IET
nposepky B 6ase gannbix. [Togymaiire emie 06 0HOM BO3MOKHOM OTHOIIEHUK @ManyT -
oOne: cBoticTBe Item#seller, ccpinatomemcs Ha npogasma. [lompsoBarens (User) mosi-
JKEH CYIIeCTBOBATD PAaHbBIIIe, YeM OH CMOJKET Ipoaath Toap (Item).

TpansutuBHOE coxpaHeHme (transitive persistence) — mpocToe MOHSATHE, KOTOPOe
YaCTO OKA3bIBAETCS IIOJIE3HBIM IIPH paboTe ¢ oToOpaskeHnsaMu @0neToMany miu @ManyTo-
Many. TpausutusHoe yaaienue (transitive deletion), ¢ Apyroii cTOpoHBI, HY;KHO TTpU-
MEHSTH KpaliHe OCTOPO3KHO.

Kacxaonoe yoanenue

Kaxkercst pazyMHBIM BMECTE C TOBAPOM Y/AJISTh BCE €r0 CTaBKH, TTOCKOJIBKY CaMH
o cebe OHU GecCMBICEHHBL. VIMEHHO 3TO ¥ O3HAYAET KOMIO3UIUS (3aKpalleHHBII
pomOuK) Ha UML-auarpamMme. C TEKyIIMMEI HACTPOHKAMK KacKaiHOU 00pabOTKU Mbl
JIOJKHBI HAITMCATD CJEYIONIMI KO/ /I YaJIeHUs TOBapa:

daiin: /examples/src/test/java/org/jpwh/test/associations/
OneToManyCascadePersist.java

Item item = em.find(Item.class, ITEM_ID);

for (Bid bid : item.getBids()) {

em.remove(bid); <— @ Ymanser crasku

}

em.remove(item); <— @ Ypanser Bnagensua
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Cravasa Hy>KHO yIaiuTh cTaBku @, a 3aTeM U BJiajiesbiia Item @. [lopsmok ynare-
Hust BaskeH. Eciii cHavasa yaannTh o0bekT Item, MoyduTcs HapylleHue OrpaHuIeH st
I10 BHEIIHEMY KJIIOUY, IIOCKOJIBKY onepanuu SQL 100aB/saioTCs B 04epeb B TOM e I10-
psziKe, 4TO U BBI30BHI remove (). [Toaromy cHadama HY;KHO YAaJUTh 3alIUCH U3 TaOJIUIIbI
BID 1 TOJIBKO 3aT€M 3aIiCh U3 TabauIsl ITEM.

Yr0o6b61 06s1erdyuTh Ty paboTy, JPA HpesocTaBiser HOALEPKKY KacKaIrupOBaHUsI
omepanuii. MexaHn3m XpaHeHUsT MOKET YAAJSITh CBI3aHHbIE 9K3EMILIISIPBI CYITHOCTEN
ABTOMATHUYECKH.

Jiuctuur 7.19 < KackagHoe yganeHune Bcex aneMeHTOB Konekumm bids oobekTa Item

®daiin: /model/src/main/java/org/jpwh/model/associations/onetomany/
cascaderemove/ltem.java

@Entity

public class Item {

@0neToMany (mappedBy = "item",
cascade = {CascadeType.PERSIST, CascadeType.REMOVE})
protected Set<Bid> bids = new HashSet<>();

/] ...

Tak >xe xak u panblie /g 3HauyeHuss PERSIST, Hibernate Ternepb KacKaJaHo 6y1[eT
BBITIOJTHSTH Ollepaluio remove() st 9Toro otHoinenus. Eciiu Bbi3BaTh MeTo Entity-
Manager#remove() oObekra Item, Hibernate sarpysur ajemeHTsl KoJuteknuu bids u aus
Ka)k/IOTO AK3eMILJISIPa BBI30BET METO/I remove ():

daiin: /examples/src/test/java/org/jpwh/test/associations/
OneToManyCascadeRemove.java

Item item = em.find(Item.class, ITEM ID);
em.remove(item); <€— Mocne 3arpysku CTaBOK yAanser ux no OAHoIA

Kosmeknust 1osmKHa ObITh 3arpysKeHa, IIOTOMY 4TO KaKIblii 00beKT Bid — 910 9K3eM-
IUISIP HE3aBUCUMOI CYIIHOCTH, KOTOPbIi J0JKEH IIPOUTH Yepe3 00bIYHBIN KI3HEHHbIIT
kst Ecoin B Kitacce Bid ecth MeTo/1 0OpaTHOTO BbI30Ba ¢ aHHOTatueil @PreRemove, Hi-
bernate gosken ero Bei3Bath. Bosblie 0 cocTosgHNN 00BEKTOB U 0OPATHBIX BHI30BAX BB
y3Haere B T71aBe 13.

Takoit tiporiece yaanenust Headdextusen: Hibernate mo/sken Beera cHavama 3a-
IPY3UTh KOJUIEKIUIO, @ 3aTeM YAAIUThH Kaxk/Iblil 00beKT Bid nnausumyanbao. OQHako
¢ TeM Ke 3¢ PeKTOM MOKHO BBITIOJTHUTH eIMHCTBeHHOEe SQL-BhIpaskenue: delete from
BID where ITEM_ID =?.

Ham 2T0 U3BeCTHO, IIOCKOIBKY B (ase JAHHBIX HET HU OJHOI TaOMUIIbI ¢ BHEITHUM
KJIIOUOM, CChLIaoIMMCst Ha Tabsuiry BID. Hibernate aToro He 3HaeT 1 He MOJKET MCKaTh
10 Beeit 6ase IaHHBIX 3aICh, B KOTOPOI MOKET ObITh cTosiber BID_ID.
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Eciu 6b1 iosie Ttem#tbids ObLIo KOJUIEKITHMEH BCTPAMBAEMbIX KOMIIOHEHTOB, BBI30B
someItem.getBids().clear() BoImONHWT ObI eAMHCTBEHHYHO SQL-omeparinio DELETE.
B cayuae xosutekiun tTunoB-sHaueHuit Hibernate mosraraer, uto, ckopee Bcero, HUKTO
HE MOKET CChIIAThCS Ha AK3EMIJISIPBI CTABOK, U TIPOCTOE yIATeHUE CCBIIKN M3 KOJIJIEK-
[[UH TIPEBPATUT UX B «OCHPOTEBIIHE> OOBEKTHL.

Yoanenue ocupomeswux odsexmos

JPA moniepskuBaeT (CIIOPHBIN) rar, onpeessionnii OIMHAKOBOE MOBEIeHNe JIJIsT
cBs13eli @OneToMany (1 TosrbKO @0neToMany).

Jinctunr 7.20 < YoaneHue ocnpoTeBLUNX 06BEKTOB U3 KOMIEKLMM @0neToMany

daiin: /model/src/main/java/org/jpwh/model/associations/onetomany/
orphanremoval/ltem.java

@Entity

public class Item {

@0neToMany(mappedBy = "item",

cascade = CascadeType.PERSIST,

orphanRemoval = true) <— Briouaer CascadeType.REMOVE
protected Set<Bid> bids = new HashSet<>();
/] ...

Apryment orphanRemoval=true coobmaer ¢peiimpopky Hibernate, uto ToT nossken
HaBcerja yAaasaTh oObeKTbl Bid npu yzasennn ux us Kojuiekuuu. Bor nmpumep yuaie-
HUS OJIHOTO 3K3eMILIgpa Bid:

daiin: /examples/src/test/java/org/jpwh/test/associations/
OneToManyOrphanRemoval.java

Ttem item = em.find(Item.class, ITEM_ID);
Bid firstBid = item.getBids().iterator().next();
item.getBids().remove(firstBid); <— Opna craska ypanesa

Hibernate mocTOSIHHO OTCIEKMBAET COCTOAHIE KOJUIEKITUH, TIOATOMY B MOMEHT TOJI-
TBEPIK/ICHUS TPAH3aKI[MKM OH OOHAPYJKUT, YTO OTTy/a OBLIT yJaJeH ajaeMeHT. Ternepsb
Hibernate 6yner cuurars, yTo 06BEKT Bid — 510 ocupoTeBuHil 06BEKT. BBI MOMKHBI
rapaHTHPOBATH, YTO HOJIBIIE HUKTO He OY/IET Ha HETO CChIATHCS; €IMHCTBEHHON CChIJI-
KO# GblJIa TOJIBKO UTO yaneHHast u3 Kojuekun. Hibernate aBroMaTndecku BHITOJIHUT
SQL-onepatuio DELETE u yaaut ak3eMiigap Bid us 6a3bl JaHHbBIX.

Ho metopn clear() mo-npexuemy He OyIeT BBIIOJHATHCS 3a OAHY orepaiuio DELETE,
KaK B cJydae ¢ KoJuiekiueil komnonentos. Hibernate He HapyiaeT craniapTHbIX Tiepe-
XOJIOB MEXKAY COCTOAHUAMHU CYIIHOCTH, U KaK/1asd CTaBKa 3arpysKaeTcd U yIaldeTcs
UHAUBULYAJIBHO.

Ho mouemy yzanenne ocUpoTEBITIX 00EKTOB CUMTACTCST COMHUTEIBHOM OTepariy-
eii? B ganHnom nmpuMmepe oHa Kak pas ymectHa. [Toka B 6ase JaHHBIX HET HU OAHON Tab-
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JIVITIBI, BHEITHWI KJIFOY KOTOPOU cchiTaicst Obl Ha Tabswmity BID, yiajieHUe 3alliUCh 13
TabMIbl BID He BBI3OBET MOC/IEACTBIIL; BCE CCHUIKM Ha CTABKH, XPAHSIIIIECS B ITaMATH,
Haxo/ATcs B KoJnekiuu Item#tbids. /lo Tex mop, moka BBIMOJHAIOTCS 9TH YCJI0BUS, ya-
JIEHHE OCUPOTEBIINX OOBEKTOB HE MPeCTaB/IseT IPoOJIeMbl. DTO YIA0OHO, HAIIpUMED,
KOT/Ia YPOBCHD ITPE/ICTABJICHUS MOXKET U3BATh 2JICMEHT U3 KOJUICKIUN IS yIQTCHUS
4yero-HuOyib; Bbl paboTaeTe TOJBKO C 9K3eMILIApaMK IPEIMETHON MOJENHU, 1 BaM He
HY’KHO BBI3bIBATH CJIYKOY IS 9TOI Olepanum.

[TocmoTpuM Terepb, YTO MPOU30HIET, ecau onpeaeauTsb moJe Users#bids — apyroe
otobpaskeHne Kosekiun @0neToMany, mokasaHHoe Ha puc. 7.16. Kceraru, ato xopouuii
HOBOJI ITPOBEPUTH BALIM 3HAHK: KaK OyAyT BBITJISAETh TaOJUIIBI U CXeMa [0CJIe 9TOr0
n3menenusg? (OTBeT: B tabautie BID mosiBUTCS CTONOEI] BHEIIHEro KJouya BIDDER_ID,
cepuarmuiicst Ha Tabsuiy USERS.)

Item - 0.. Bid 0. User

Puc.7.16 < [lByHanpaBneHHble CBA3U
mexnay knaccamu Item, Bid v User

Tect B caieytoniem JUCTUHTE TOTEPIIUT Heyiavy.

Jluctuur 7.21 < Hibernate He ouMwaeT ccbinky B NnaMaTy Nocse yaaneHns n3 6asbl
LAHHbIX
daiin: /examples/src/test/java/org/jpwh/test/associations/
OneToManyOrphanRemoval.java
User user = em.find(User.class, USER_ID);
assertEquals(user.getBids().size(), 2); <€— Monb3osarenb caenan ase CTaBKu

Item item = em.find(Item.class, ITEM_ID);
Bid firstBid = item.getBids().iterator().next();
item.getBids().remove(firstBid); <— (pHa CTaBKa ynanexa

// TECT HE NPOWAET!
// assertEquals(user.getBids().size(), 1);
assertEquals(user.getBids().size(), 2); < JIx no-npexHemy fpe!

Hibernate cumraer, yro yzajennbiii 00bekT Bid ocuporesn n ero MOKHO yIalnuTh;
OH OyzeT ynajeH 13 6asbl JAHHBIX aBTOMaTUYECKH, HO B KoJuteKiuu User#bids mmve-
eTcst Bropasi cchliika Ha Hero. [locsie moaTBepskietusi 9Toi TpaH3aKiuu 6asa JaHHbIX
OCTaHeTCs B KOPPEKTHOM COCTOSIHWM; 3allKCh, yaaneHHas 13 Tabimibl BID, cogepskaia
06a BrenrHux Kiarova: ITEM_ID u BIDDER_ID. Ho B olepaTHBHOII AMSITH BbI TTOJIYUHTE
MIPOTUBOPEUNBOE COCTOSTHUE, TOCKOJIBKY (hpasa « YIaar 9TOT IK3EMILISP TIPU YAAJICHUN
CCBUJIKU U3 KOJUIEKIIMU» €CTEeCTBEHHO BbI30BeT KOH(MIMKT IIPU UCIIOIb30BAHUU Pasjie-
JIAEMBIX CCBLIOK.
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BmecTo ymaseHust ocupoTeBIINX 00bEKTOB WM mMapamerpa CascadeType.REMOVE
Bceryia uiute 6oJiee mpocroe otobpaskerue. B manHoM mipumepe mosie Itemttbids Mmosk-
HO MPEJCTaBUTh B BUJIEC KOJIJIEKIIMU KOMIIOHEHTOB, 0TOGpakaeMoil aHHOTarueir @EL-
ementCollection. Kiace Bid Gbun ObI Torma BerpanBaeMbiM (@Embeddable) u mmesn Obr
cBoiicTBO bidder c anHOTaMElt @ManyToOne, cehlatonieecs Ha 9K3eMTLIIp User (BcTpa-
WBaeMble KOMITOHEHTBI MOTYT OTIPEIE/SATh OJHOHAIIPABJICHHBIE CBSA3M, HAIIPABJICHHBIC
K CYIIHOCTSIM).

IT0 a0 661 TPEOYEMBIH KUHEHHBIH IIIUKJT — TOJHYIO 3aBUCUMOCTD OT CYIHOCTH-
BJajiesiblla. Vzberaiite pasmesisieMbix ccbliok; Ha UML-auarpamme (puc. 7.16) ¢Bsisb
oT KJacca Bid k kmaccy User ciesiana ofHOHaTNpaBaeHHON. 136aBbTech OT KOJUIEKITUH
User#bids — 510 oTOGpaxkeHue @OneToMany He Hy»kHO. Ecjii BaM HYKHBI BCe CTaBKHU, Clie-
JIaHHBIE TI0JIb30BaTesIeM, co3ziaiiTe 3anmpoc: select b fromBid bwhere b.bidder = :userPa-
rameter (B cieyiomieil riiaBe MbI JOMOJHUM 9TO 0ToOpakeHne aHHoTalmeir @ManyToOne
BO BCTPANBAEMOM KOMIIOHEHTE).

I EEEEEEEE———
OcoBEHHOCTN HIBERNATE

Hcenoavzoeanue ON DELETE CASCADE oasa enewmnezo xarouva

Bce nposiemoncTpupoBatibie onepaiuu yjaanenus HeadeKTUBHbI — KayK/1as CTaB-
Ka JIOJKHA 3aTPY’KaThCs B TaMSTh, M HYKHO BBITTOJTHATD MHOTO SQL-omepartuii DELETE.
Basbl panHbix SQL okasbiBaioT Oosiee a(DPEKTUBHYIO TOAAEPKKY BHEITHETO KJH0UA:
mapameTp ON DELETE. [Isist taGsmiier BID Ha si3bike DDL 5TO BBITISAUT Tak: foreign key
(ITEM_ID) references ITEMon delete cascade.

ITOT HapaMeTp roBoput Hase JaHHbIX, YTO HYKHO IIOAAEPKUBATD IIPO3PAYHYIO CChI-
JIOUHYIO 1I€JIOCTHOCTD JJIs1 IPUJIOKEHNST, oOpalnalomerocs K 6ase qanubix. Korma Obl Bbl
HU YN 3AIIUCh U3 Tabsunisl ITEM, 6a3a 1aHHbIX aBTOMATUYECKU VIQJINUT U3 TabJINIIBL
BID Bce 3amucy ¢ TakUM ke 3HaueHneM Kioua ITEM_ID. /[ peKypCHBHOTO yAaieHns
BCEX 3aBUCUMBIX JITAHHBIX HOTpe6y6TCH TOJBKO oiHa oneparns DELETE, 1 Huuero He rmpu-
JIeTcs 3arpysKaTh B MaMsTh TpUiokeHust (cepsepa). [IpoBepsre, BKIIIOUEHO Ji 9TO OTpa-
HUYEHUeE JIJIsT BHEITHUX KJI04Yell B Ballleil cxeMme. Ecyii Bbl 3aXOTUTE UCIIOJIB30BATh €ro
B cxeMe, crerepupoBantoit Hibernate, ucnonssyiite Hibernate-anuorargno @0nDelete.

JIucTnHr 7.22 <+ leHepaumsi cxeMbl C OrpaHMyeHnemM BHeLLHero kitoya ON DELETE CASCADE

daiin: /model/src/main/java/org/jpwh/model/associations/onetomany/
ondeletecascade/Iltem.java

@Entity

public class Item {

@0neToMany (mappedBy = "item", cascade = CascadeType.PERSIST)
@org.hibernate.annotations.OnDelete( <
action = org.hibernate.annotations.OnDeleteAction.CASCADE

)

protected Set<Bid> bids = new HashSet<>(); OcobeHHocTb Hibernate: napameTpbl cxembl
00bI4HO 33[AI0TCA HA «APYroit» CTOPOHE CBA3N,
/] ... Ha KOTOPYIO ykasbiBaeT napameTp «mappedBy»
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Mpbr BuzmM 37iech onHy u3 ocobennocteir Hibernate: annoranumst @0nDelete Bimser
TOJIBKO Ha cxeMy, Kotopyto reHepupyet Hibernate. Hactpoiiku, Biusttoriye Ha (hopMu-
pOBaHUe CXeMbl, 00BIYHO HAXOASTCS Ha «IPYroi» cTOpoHe mappedBy — Tam, rje orpe-
JeJisieTcs: 0ToOpaskeHne BHEITHETO Kitoda/cTosbna coennHernst. COOTBETCTBYONIAS
aHHoTanus @0nDelete 0ObIUHO TTOMeNIAETCS PSALOM ¢ @ManyToOne B kiacce Bid. Ho ecin
cBs13b JBYHarnpasJerHast, Hibernate pacmosnaet ee ToJbKo Ha cTopoHe @0neToMany.

ITpuMeHeHre OrpaHuYeHIS KACKAIHOTO yIAJICHUST JIJIst BHEIITHETO KJIfoua B Gase JaH-
HBIX He BJiusieT Ha nosegeHne Hibernate Bo Bpemst BbITosiHEHUsT. Bbl MOsKeTE CTOJIK-
HYTBCSI ¢ TEMHU ke TpobsieMaMit, 4To U B uctudre 7.21. JlaHHbIe B TaMSITU MOTYT HE
oTpasKaTh cOCTOSAHUS Oasbl JaHHbIX. Ecau Bee 3anucu B Tabauie BID aBroMaTuyecKn
VIAQISIOTCS IPY yAAJIeHUN 3alicy U3 Tabuipl ITEM, Torma Ko/ IPHIOKEHUs T0JIKeH
OYMIIATH CCHIKKM U CUHXPOHU3MPOBATD JAaHHbIE B IAMITH C COAEPKUMbIM B Oase 1aH-
HbIX. ITo HEOCTOPOKHOCTH MOKHO 3aHOBO COXPAHUTD TO, YTO OBLIO YAAJEHO 0 STOTO.

IK3eMILISPHI Bid He ciieayloT cTaHapTHOMY JKU3HEHHOMY ITUKJTY, U TAaKUE METOIbI
oOpaTHBIX BBI30BOB, Kak @PreRemove, He OKakyT HUKakoro adgdekra. Kpome Toro, Hi-
bernate He oumnIiaeT HeoOA3aTENIBHBII TJIOGATBHBIN KAIII BTOPOTO YPOBHSI aBTOMaTHYe-
CKH, YTO MOKET IPUBECTHU K YCTapeBaHMIO AaHHbIX. [0 cyTu, Bce pobieMbl, ¢ KOTOPHI-
MU BBl MOKETE CTOJTKHYTbCS, UCIIOJIb3YsT KACKA/[HbIe U3MEHEHNS JIJIsT BHEITHETO KJIfo4ya
Ha ypoBHe 0a3bl JaHHBIX, TAKUeE JKe, KaK B CJlydae, KOTa Apyroe MpUaoKeHrne, KpoMme
BaIero, oOparaercst K Toii ke 6ase MaHHBIX JUOO KOTJIa U3MEHEHUST BHOCUT TPHUTTED
6asbl qanHbix. Hibernate MokeT ObITh OueHb 3((HEKTUBHBIM HHCTPYMEHTOM B 10100~
HOM cJTy4ae, HO He HY’KHO 3a0bIBaTh PO OCTAJIbHbIE IBUKYIIMEC YaCTH CUCTeMbl. Mbl
oZpOGHEe PACCMOTPUM MHOTOIIOTOYHOCTD M KOIIMPOBAHKE [I03KE B 9TOI KHUTE,

IIpu paspaGoTKe HOBOW CXEMbI IIPOILE He IMPUMEHATh KaCKa[HBIX M3MEHEHWIl Ha
ypoBHe 6asbl JAHHBIX U OTOOPA3UTh OTHOLIEHNE KOMIIO3UIMK B IPEAMETHON MOLEIN
KaK BCTPOEHHOE,/BCTParBAEMOE, a He KaK CBA3b € CYIIHOCTBIO. B aToM ciryuae Hibernate
CMOXKET BBITIOJHATD aderTuBHble SQL-omepariu DELETE jis yajeHust KOMIIO3UITA I
1eIuKoM. TTOBTOPHM PEKOMEHIAINI0 U3 TIPEABIAYIIEro pasjiesa; ecjau MOKHO n3de-
JKaTh UCIIOJIb30BaHUs OOIIUX CCBLIOK, 0TOOpakaliTe Kiacc Big kak @ElementCollection
B KJ1acce Item, a He Kak OT/IETbHYTO CYIITHOCTD O cBa3siMu @ManyToOne u @neToMany.
Koneuno, MoxkHO0 BooOLIe He 0TOOpaKaTh HUKAKUX KOJUIEKIMIA, MCIOJIb3Ys IIPOCTEli-
1ee 0ToOpaskeHue: cToJGET BHEITHETO Ktoua ¢ aHHOTaIell @ManyToOne 1 ofHOHAIIPAB-
JIEHHYIO CBSI3b MEK/y KaccaMu cymHocTel (@Entity).

7.4. Pesiome

O Bbl 103HAKOMUJINCH CO MHOKECTBOM UHTEP(ENCOB U Peasin3alinii, UCIIOJIb3YIONNX
IPOCTBIE OTOGPAKEHUST KOJUIEKITHI, Takue Kak Set<String>.

O  Bsr y3HamH, Kak paboTaioT OTCOPTHPOBAHHbBIE KOJJIEKITHH, 4 TAKJKE CPEICTBA, TIPH-
Mmensiembie B Hibernate muis mosydeHust a5eMeHTOB U3 6a3bl JAHHBIX B 33laHHOM
TopsiJIKe.

O Mbl 00CyANIA CIOKHDBIE KOJJIEKIIUU TOJIb30BATEIbCKUX BCTPAUBAEMBIX THUIIOB,
a TaK’Ke MHOKeCTBA, KOHTEHEPbI U CJI0BAaPU KOMIIOHEHTOB.
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Bor yBuziesn, Kak MCIOIb30BaTh KOMIIOHEHTHI B KauyecTBE KJIOUeH W 3HAYCHWI
B CJIOBApSIX U KaK OMPEIENSATh KOJJIEKIIUHA BO BCTPAMBAEMbBIX KOMITOHEHTAX.
OTtobpaskenue EPBOro cTOIOA BHENTHETO KJII0YA B CBA3b C CYNIHOCTBIO MHOZUE
K 00HOMY JIeJIaeT ee JIBYHAITPABJIEHHOM, TAK Ke KaK CBSI3b 00UH KO MHOZUM. BbI TaksKe
y3HaAJIU O BO3MOKHOCTU KaCKaHOU Tepeiadil U3MEHEHU.

MbI 06Cy AN OCHOBHBIE TOHATHST 00BEKTHO-PEJSAIHOHHOTO oTOGpakeHus. I1o-
cJie TOTO KaK BbI 0TOOpasuTe MepByto cBsi3b @ManyToOne U, BO3MOKHO, KOJIJIEKIIUIO
CTPOK, Xy/IIliee OKasKeTCs TI03a/IH.

O06s13aTeJIbHO BBIIIOJHUTE KO IPUMEPOB (M 3arJgHUTE B sKypHaa SQL)!



[NaBa

00 0000000000000 00 00000000 000000000000000000 0000

MpoABUHYTbLIE NpyeMbl
oTobpa>keHns ceBn3ein
Me>XKAY CYLWHOCTSIMI

B aTow rnase:

O oTob6paxeHWe cBA3e BUAa 04MH K O4HOMY;

Q BapuaHTbl 0OTOOPaXEeHU CBA3UN OAMNH KO MHOIMM;

O cBA3b MHOrMe KO MHOMIM N TPOWHbIE OTHOLLIEHUSI MeXAY CYLLHOCTAMMU.

B npeapiayieii riaBe Mbl pacCMOTPEJIH OJHOHATIPABJICHHYIO CBSI3b MHOZUE K OOHOMY,
CllesIalv ee JIBYHAIPaBJIEHHOM, a 3aTeM Peay30Baji TPAH3UTHBHYIO [Iepeady COCTOsI-
HUST TOCPEACTBOM KacKaaupoBanust. [IpndnHa, 1o KOTopoil Mbl 06cysKkaeM 6oiee mpo-
JIBUHYTHIE IPUEMbI OTOOPAKEHUS CYIHOCTEH B OTAEILHON IIaBe, 3aKII0YaeTCst B TOM,
4TO MHOTHE U3 HUX PEIKO HAXOMAT MPAKTUYECKOE IPUMEHEHUE U MOYTH BCEr/a eCTh
BO3MOKHOCTb He MCTI0JIb30BaTh uX. OOBIYHO MOKHO OGONUTUCH JIMIb OTOOPAsKEHUIME
KOMIIOHEHTOB U CBA3SME MEK/LY CYIHOCTSAME MHOZUe K 00HOMY (MHOTA 00U K 00HO-
My). MOKHO 1ajke HAIUCATh TOBOJIBHO CJAOKHOE TIPUIIOKEHUE, He 0TOOPA3UB HU OTHON
koJuiekipn! B npezbiyieil riaBe Mbl MEPEYrCININ ONpeeeHHbIE TIPEMMYIIECTBA
0TOOPaKEHUS KOJIIIEKITUIA; 9TH 5Ke CO0OPaKeHHUsI OTHOCSTCS KO BCeM IIPUMepaM JaHHO
ryaBbl. [Ipesk/ie ueM HayaTh Peanus3aliio CI0KHOTO OTOOPAKEHMsT KOJIEKIIH, BCeT/a
HYKHO yOEIUThCS B €€ HeOOXOMMOCTH.

HauneM ¢ oTobpaskeHus, B KOTOPOM KOJUIEKIIUY He 3a/leliCTBOBAHbBI, — CBSI3H CYII[-
HOCTell BUa 00U Kk 00HOMY.

MaBHble HoBOBBeaeHuda B JPA 2

e CBSI3U MHOrMe K 0AHOMY W OAWH K OHOMY Ternepb MOryT 0TO6paxaTbCsi C MOMOLLbIO
NMPOMEXYTOYHOM TabnuLbl COEANHEHMS.

e Knaccbl BCTpavMBaeMblX KOMMOHEHTOB MOMyT MMETb OAHOHArpaBfieHHblIE CBSA3U
C CYLLIHOCTSIMU, A@xe Koraa OHW coaepXaT KOIeKLMM KOMIMOHEHTOB.
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8.1. CBS131n 0AVH K OAHOMY

B pasgene 5.2 MbI ToOKa3bIBaIU, YTO OTHOIIEHHE MeXay Kiaaccamu User u Address —
KOT/la T0JIb30BaTesib MMeeT Tuiateskubiii ajpec (billingAddress), momarnauii amapec
(homeAddress) u ajgipec noctaBku (shippingAddress) — nyuriie npeacTaBuTh B BUjie OTO-
Gpakenus BcTpanBaeMoro (@Embeddable) kommonenta. Kak mpasusio, 510 pocTenmmii
crocob Mpe/ICcTaBIeH s OTHOMEHUH 00w K 001OMY, TOCKOJIBKY B MOJAOOHBIX CIydasx
peanusyercsl 3aBUCUMBIH KU3HEHHBIH 1K1 KoMnoHeHToB. Ha UML-anarpamme aTo
IIpeACTaBIeHo Aubo arperaueii, oo KOMIO3UIIEN.

Ho uto0, ecam cosgath oraenbuyio Tabauiy ADDRESS, oToGpaskas kiacchr User u Ad-
dress kak oT/iesibHbIe cyITHOCTH? OZHUM U3 TTPEUMYTIIECTB TAKOTO TOJXO0/A SBJIACTCS
BO3MOKHOCTH pasfieJieHus CCBIJIOK: IPYTasi CyIHOCTDb, HanpuMep Shipment (zocTtaBka),
CMOJKET CChIITaThCsl Ha KOHKPETHBIN aK3eMIap Kiacca Address. Ecin nosie shipping-
Address o6bekTa User GyeT CcChLIaThCs Ha 9TOT e aipec, 9Kk3eMILIsp Address mossken
06J1aaTh COGCTBEHHON UAECHTUYHOCTBIO JIJIS TIOJIEPIKKU OOTIHUX CCHLIOK.

B rakom ciryuae Meskay Kiaaccamu User 1 Address BOSHUKHET HACTOSIIAS CBS3b 00U
K 00HOMY. B3rJIsTHUTE HA UCTIPABJIECHHYIO IMarPaMMYy KJIacCOB Ha puc. 8.1.

User Address

username : String | otnpaskap [ street : String <« AocTaska createsdt(j)l‘r:r'nggte
firstname : String zipcode : String state : Shi .mentState
lastname : String city : String - =Nip

Puc. 8.1 < Knacc Address Kak CyLLIHOCTb C ABYMS CBA3SIMU,
JonyckaioLas pasgeneHne Cebliok

Cy1iecTByeT HeCKOJIBKO CTIOCOO0B 0TOOPaKEHSI CBSI3U 00un k o0nomy. IlepBast cTpa-
TErUst, KOTOPYIO Mbl PACCMOTPUM, 3aKJIIOYAETCSI B MCTIOJIb30BAHUK OOIIEr0 3HAYEHVISI
MEPBUYHOTO KITIOYA.

8.1.1. O6GWMI1 NepBUYHDbIA KJTIOY

3aricu B IBYX TaOJIUIAX, CBA3aHHBIE 110 TEPBUYHOMY KJIIOUY, UMEIOT OJIMHAKOBbIE 3HA-
YeHUsT IEPBUYHBIX KJIoUeid. Y mosb3oBaTess (User) Takoil ke MepBUYHBIN KITIOY, KakK
n'y ero aapeca (ocTaBkn), oobekra Address. Camoe CIOKHOE B TAHHOM TOAXO/IE — Ta-
PaHTUPOBATh NPUCBAMBAHNE CBSI3AHHBIM IK3EMILISIPAM OJMHAKOBOTO 3HAYEHUS TEp-
BUYHOTO KJT04a. [Ipesk/ie 9eM NceeioBaTh 3Ty MpoOJIeMY, CO3aINM OCHOBHOE 0TOOPa-
xenne. Kimace Address — Temepnh caMOCTOSITETbHAST CYTITHOCTD: OH GOJIBIIE He SBIISIETCST
KOMTIOHEHTOM.

Jinctunr 8.1 < Knacc Address kak CaMOCTOSITENbHAsA CYLLIHOCTb

daiin: /model/src/main/java/org/jpwh/model/associations/onetoone/
sharedprimarykey/Address.java

@Entity
public class Address {

@1d
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@GeneratedValue(generator = Constants.ID_GENERATOR)
protected Long id;

@NotNull
protected String street;

@NotNull
protected String zipcode;

@NotNull
protected String city;

/] ...

Knacc User Takike aBisieTcs CYIUIHOCTbBIO, CBA3b B KOTOpOﬁ IpeacTaB/a€eHa I10JEM

shippingAddress.

JiuctuHr 8.2 < CywHocTb User 1 accoumaumsa shippingAddress

daiin: /model/src/main/java/org/jpwh/model/associations/onetoone/
sharedprimarykey/User.java

@Entity

@Table(name = "USERS")

public class User {

@Id <— @ o ymonuanuio EAGER

© [lomeyaeT none € TUNOM CYLLHOCTU

protected Long id; KaK accoumaLmio oguH K 04HOMY

@0neToOne( <— @ 3HauyeHne MAEHTUPMKATOPA NPUCBANBAETCS NPUIOKEHUEM

fetch = FetchType.LAZY, <=

optional = false <
)
@PrimaryKeyJoinColumn <— @ Bbibop CcTpaTerum obuiero nepBuyHOro Kiya
protected Address shippingAddress;

0 00693aTeNbHO A5 NoAAEPXKM

protected User() { OT/IOXEHHOM 3arpy3ku
} C MOMOLLbIO NMPOKCU-00BLEKTOB

public User(Long id, String username) { <— O TpebyeTcs naeHTndukatop
this.id = id;
this.username = username;

}
/] ...

B kiacce User He HYKHO 00BSBJIATH aBTOMATUUECKOE CO3/IaHIe UIEHTU(DUKATOPOB
0. Kax 6b1710 ckazaHo B pasjiesie 4.2.4, 970 OfINH 13 HEMHOTUX CJIyYaeB, KOT/Ia 3HaYeHTe
nzenTudGUKaTOpa guidUpaemcs npunodceruem. B ctpore ® BUIHO, KaK KOHCTPYKTOP Tra-
paHTHpyeT 210 ycaosue: mybanunbiii API Tpebyer ykasarh 3HaueHne uaeHTiuduKaTopa

Ipn CO3JTaHNN IK3EMILIAPaA.

B aToMm npumepe nosBusMch jiBe HOBble aHHOTaIMu. AnHoTtaius @0neToOne @, Kak
BbI HaBEPHsIKa J0TaJlaliCh, OTMEYAeT CBOMCTBO C THIIOM CYI[HOCTH KaK CBSI3b 00U
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K 00nomy. Kak 0OBIYHO, JKEJATEHHO MPUMEHSTh CTPATETHI0 OTJIOKEHHOW 3arpysKi,
MO3TOMY 3HAUEHUE TI0 yMoTuyaHuio FetchType.EAGER 3amensieTcst Ha LAZY ©. Bropas
HoBag aHHoTauus — @PrimaryKeyJoinColumn @ — ompenesnsieT TpebyeMyIo CTpATErUIo
OTOOPaKEHNUST ¢ OOIIUM TIEPBUYHBIM KJIIOUOM. B pesyJibraTe moydaercst 0ToOpasKeHue
OJIHOHATIPABJICHHOI CBSA3H 00UH K 00HOMY ¢ OOIIM MEPBUUYHBIM KJIIOUOM, HAIIPaBJICH-
HOM OT KJacca User k kytaccy Address.

[Tapametp optional=false @ ykasbiBaerT, 4To 0OBEKT USer HO/IKeH UMETh HEIYCTYIO
ceowiky shippingAddress. MpeiimBopk Hibernate orpasut atot (hakT B creHepupOBaH-
HOU cxeme 0a3bl JaHHBIX C MOMOIIBI0 OTPaHUUYCHUST BHEIIHErO KJo4a. I[lepBUYHBII
K04 Tabyibl USERS Takske SIBJSETCST BHEITHUM KJIFOYOM, CChIIAIOMIMMCS Ha MepBUY-
HBIN K104 Tabmibl ADDRESS. CM. puc. 8.2.

<< Table >> << Table >>
USERS ADDRESS
ID << PK>> << FK >> ID << PK >>
USERNAME STREET
FIRSTNAME ZIPCODE
LASTNAME CITY

Puc. 8.2 < [epBunyHbIV ko4 Tabnmupl USERS
OTOHOBPEMEHHO SIBMIIETCS BHELUHVM KJTIOHOM

Crenndukaius JPA He NMPeAOCTABMSET CTAHAAPTHBIX METOAOB CO3IAHUS OOIIUX
MEPBUYHBIX KITf0UYE. A 3TO 3HAUNT, UTO TOJIHKO BBl OTBEYAETE 32 TPUCBANBAHNE HK3EMIT-
Jisipy User Takoro jke 3HaYeHusT HAeHTU(UKATOPA, KaK y CBsI3aHHOTO 00bekTa Address,
1epeJ CoOXpaHeHueM:

daiin: /examples/src/test/java/org/jpwh/test/associations/
OneToOneSharedPrimaryKey.java
Address someAddress =
new Address("Some Street 123", "12345", "Some City");

em.persist(someAddress); <— (dopmupyer 3HayeHne naeHTUGUKaTopa

User someUser =
new User(
someAddress.getId(), <— MpucsanBaer Takoe Xe 3HauYeHUe uaeHTMduKaTopa
"johndoe"

)s
em.persist(someUser);

someUser.setShippingAddress(someAddress); <— HeoGs3atenbHo

IMocye coxpanenust o6bekra Address HY;KHO B3SITh €r0 WIeHTH(UKATOP U TIPUCBO-
UTD eTo 9K3eMILIApy User iepes coxpanenueM. [lociennsds cTpoka B 3TOM IpuMepe He
SBJIAETCS 00SI3aTENBbHOI, HO TIOCKOJIBKY KOJI OKH/IAeT TTOJYYUTh 3HAUEHUE TIPY BHI30BE
someUser.getShippingAddress(), BbI JOJKHBI IPUCBOUTH CBOMCTBY 3HayeHue. Hiber-
nate He cOOOTTUT 06 OTMIOKE, ECITU BHI OTYCTHUTE ITOT TTOCTETHUI TIIar.
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JlaHHBIH c1I0cO0 0OTOOPAKEHUST ¥ €TI0 Pean3alis UMEIOT TPH MTPOOJIEMBL:

O BbI JIOJKHBI IOMHUTD, 4TO 00beKT Address HyKHO COXPaHSTD [IEPBbIM, a 3aTEM,
rocJie BbI30Ba persist(), n3pieub u3 Hero 3HayeHue ueHTuguKaTopa. ITo BO3-
MOJKHO JIMIIb B CJlydae, Korja B kaacce Address oObsiBJIeH TeHEPATODP MIEHTH-
ukaropos, hopmupytomnii 3HAUYECHUS BO BpeMs BbI3oBa persist(), HO mepesn
BoinosiHerreM INSERT, kak oOcyskaanoch B pasjeiie 4.2.5. Minaue Bbi30B someAd-
dress.getId() BepHeT null u BbI He CMOXKeTe BPYUYHYIO YCTAHOBUTH 3HAYEHUE
uzeHTndukatopa B oobekre User;

O omoKeHHast 3arpys3Ka ¢ TMOMOIIBIO0 TPOKCH-00BEKTOB OyaeT paboTaTh, TOJIBKO
ecau CBsI3b sIBJIsieTcs1 00s13aTesibHO. OOBIYHO 3TO CTAHOBUTCS HEOKUIAHHO-
CTBIO 151 pa3pabOTYNKOB, TOJIBKO HauMHAOIIUX paboTy ¢ JPA. {1 aHHOTALMK
@0neToOne 10 yMOJYAHUIO UCTIOJIB3YeTCS peskuM 3arpysku FetchType. EAGER: mpu
sarpyske axsemiuisipa User Hibernate cpasy ske sarpysut u shippingAddress.
KoHIenTyaibHO OTJIOKEHHAST 3arPy3Ka € MOMOIIBIO TIPOKCU-O0BEKTOB MMEET
cMbIcI, b Korga Hibernate snaer o cymiectBoBannm 00beKTa, CBA3aHHOTO CO
csoiictBoM shippingAddress. Eciu coiictBo Moxer cogepsars null, Hibernate
JIOJKEH [IPOBEPATD, He COAEPKUT Ji 1oJie B Oase pmaHHbIX 3HadeHus NULL, BbI-
HOJTHssT 3arpoc K tabJmiie ADDRESS. Ho ecsii MPpUXOAUTCS IPOBEPSITH COCTOSTHUE
6a3bl JaHHBIX, MOKHO CPa3y e 3arPy3UTh 3HAYEHHe, IOCKOIbKY HIKAKOIO BbI-
UTPBIIIA OT UCIIOJIb30BAHKS IPOKCU-00BEKTa He OyIeT;

O  ¢BsI3b 00uH K 00HOMY — OJTHOHATIPABJICHHAST; MHOT/Ia MOKET TIOTPEOOBATHCS pea-
JIN30BaTh BO3MOYKHOCTD JIBYHAIIPaBJI€HHON HaBUTAIUN.

ITepBast mpobJieMa He UMEET MHOTO PelieHus], U 9TO OJIHA U3 IPUYIH, T0YeMY CJeLy-
eT KCIOJIb30BaTh TeHepaToOp UAECHTU(MUKATOPOB, CIIOCOOHBIN (GOPMUPOBATH 3HAUECHMUSI
nepez BoiosiHenuem SQL-onepanun INSERT.

Accormanusi @0neToOne(optional=true) He MOAIEPKUBAET OTJIOKEHHYIO 3arPy3Ky
JAaHHBIX € IIOMOMIBIO MPOKCHU-00BEKTOB. DTO COOTBETCTBYeT crenudukanuu JPA. Ap-
rymMeHT anHoTanuu FetchType.LAZY mig peanmsanuu MeXaHu3Ma XpaHEHUs SBJSCTCS
JIMIITH TPOCHO0i, HO He TpeboBaHreM. MOKHO 00€CTIeUnTh OTJI0KEHHYO 3arPy3KY MOJIsT
@0neTo0ne, KOTOPOE MOKET coziepkath null, ucmop3yst npueM BHeJApPeHUst B GalT-KO/I,
Kak OyzeT nokasaHo B paszese 12.1.3.

Yro Kacaercs mocjeaneil mpobieMbl, ¢ieJiath CBsI3b IBYHAIPABJEHHON MOKHO, UC-
0JIb3YsT OPUTHHAJIBHBIN TeHepaTop uaeHTHhuKaTopoB Hibernate, momoratoruii mpu-
CBaMBaTb 3HAYEHUS TEPBUYHBIX KJIIOYeH.

8.1.2. leHepaToOp BHELUHEro NEpBUYHOrO KJlo4Ya

JIByHanpasieHHOe 0TOOpaskeHne Beeraa Tpebyer Hajindus otobpaxkaemoii (mappedBy)
CTOPOHBI. 3/1eCh MbI BBIOEpEeM CTOPOHY Kiacca User (9To eo BKyca ¥, BO3SMOYKHO,
KaKMX-TO HECYIECTBEHHBIX TPeOOBAHMIT):

daiin: /model/src/main/java/org/jpwh/model/associations/onetoone/
foreigngenerator/User.java

@Entity

@Table(name = "USERS")

public class User {
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@Id
@GeneratedValue(generator = Constants.ID_GENERATOR)
protected Long id;

@0neToOne (
mappedBy = "user",
cascade = CascadeType.PERSIST

protected Address shippingAddress;
/] ...

CpaBHuTE 9T0 0TOOpAKEHIE C TPEBILYIIIM: 37I€CH MBI T0OaBUIIM TTapameTp mappedBy,
coobus Hibernate, uTo HUBKOYPOBHEBBIE IETAIH TEMEPh OTOOPAIKAIOTCS C TIOMOIIBIO
CBOICTBA USer Ha «JIPyroii cropoHes. Jlist ynobcTBa ykaxkeM mapamerp CascadeType.
PERSIST; MEXaHU3M TPaH3MUTUBHOTO COXPAHEHS YIIPOCTHUT 3aAMNCh 9K3EMILISIPOB B 6asy
MaHHBIX B TIPaBUIbHOM mopsiake. [Ipu coxpanenun akzemiuisipa User Hibernate asro-
MaTUYECKU COXPAHUT OOBEKT, HA KOTOPBIN CChLIaeTCst CBOMCTBO shippingAddress, a tak-
JKe aBTOMaTHN4YeCKU C(l)OpMI/IpyeT 1 IIPUCBOUT I/IZIGHTI/I(I)I/IKaTOp TIEPpBUYHOTO KJIr04a.

Tenepb TOCMOTPUM Ha «/IPYTYIO CTOPOHY» — KJlacc Address.

Jinctunr 8.3 <+ B knacce Address onpeaeneH ocobbll reHepaTop 3HaYeHU
BHELLHErO KJo4a
daiin: /model/src/main/java/org/jpwh/model/associations/onetoone/
foreigngenerator/Address.java
@Entity
public class Address {

@Id
@GeneratedValue(generator = "addressKeyGenerator")

<

@org.hibernate.annotations.GenericGenerator( <

name = "addressKeyGenerator”, © Onpepnenset reHepaTop 3HaYeHni
strategy = "foreign", NEPBUYHOTO KIioya
parameters =

@org.hibernate.annotations.Parameter(
name = "property", value = "user"
)

)
protected Long id;

@0neToOne(optional = false) <— @ Co3pgaer OrpaHMyeHMe BHELIHETO KIoya
@PrimaryKeyJoinColumn <— © Appec [lONKeH CCbiNATbCs HA NONb30BaTeNs
protected User user;

protected Address() {

}
public Address(User user) { -
this.user = user; O 06LenocTynHble
} KOHCTPYKTOPbI
knacca Address
public Address(User user, String street, String zipcode, String city) { <«——
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this.user = user;
this.street = street;
this.zipcode = zipcode;
this.city = city;

}

/] ...

3/1ech TOBOJIBLHO MHOTO HOBOTO Kozia. CHavYama pacCMOTPUM CBOICTBO HIAEHTH(IKA-
TOPA, & 3aTEM CBSI3b 00U K 00HOMY.

I EEEEEEEE———
OcoBEHHOCTN HIBERNATE

AnnoTanms @GenericGenerator nepes cBoiicTBOM nieHTH(GUKaTOPa @ OMpeEeiseT cre-
UAJBHBIN TeHePaTOP 3HAYEHWH TTePBUYHOTO K04, NCMOJIB3YIONIHI cTpaTeruio for-
eign, noctymHyo Tobko B Hibernate. Ml He paccMaTpuBasy 3TOro TeHepaTopa B pas-
nesie 4.2.5; ero eIMHCTBEHHOE MPUMEHEHIE — CBSI3b 00U K 00HOMY ¢ OOIIIAM TTEPBUYHBIM
kirouoM. I[Ipu coxpanennn sx3emIuisipa Address sTOT CrieIuaIbHBIN TeHEPATOP U3BJIE-
KaeT 3HaueHne WIeHTU(PUKATOPA U3 HK3EMILISIPA CyITHOCTH User, Ha KOTOPBIH cchlia-
€TCsT CBOMCTBO User.

Ilanee pacemorpum oroOpazkenue @0neToOne @. C 1moMolbio aHHOTaluu @Prima-
ryKeyJoinColumn © cBOMCTBO USEr OTMEUEHO KaK CBSI3b MEKY CYIIHOCTSIMU ¢ OOIIAM
nepBuYHBIM KitouoM. [Tapamerp optional=false B anHoranuu tpebyet, 4TOOBI 00B-
exT Address umen ccbuiky Ha 00bekT User. Termepb B BBI3OBBI OOIIEAOCTYITHBIX KOH-
cTpykTopoB Address @ tpebyercst iepeaBarh ak3eMIuisip User. Birarogapst mapamerpy
optional=false crosGerr mepBUYHOTO KJtoua B Tabsuiie ADDRESS Tereph UMeeT OrpaHu-
YeHre BHEITHETO KI0Ya, Kak TIOKa3aHo B cxeMe Ha puc. 8.3.

<< Table >> << Table >>
USERS ADDRESS
ID << PK >> ID << PK >> << FK >>
USERNAME STREET
FIRSTNAME ZIPCODE
LASTNAME CITY

Puc. 8.3 < OrpaHunyeHune BHELIHEro Ko4a
ans ctonéua nepBMYHOro kitova Tabnuubl ADDRESS

Boubiiie He HY>KHO BbI3bIBaTh someAddress.getId() umm someUser.getId() mpu BbI-
ITOJITHEHWUW € AN HUIbI pa6OTbI. TeHepb COXPAHATD JaHHbIE CTAJIO IIPOIIE:

daiin: /examples/src/test/java/org/jpwh/test/associations/
OneToOneForeignGenerator.java

User someUser = new User("johndoe");

Address someAddress =
new Address(




218 <+ [1poABVHYTLIE NPYIEMbl OTOBPaXKEHMS CBSIZEN MEXKAY CYLLIHOCTSIMIA

someUser, =

"Some Street 123", "12345", "Some City"
); Ces3biBaHME

someUser.setShippingAddress(someAddress); <-———
em.persist(someUser); <— TpaH3MTMBHOE COXpaHeHue ans nong shippingAddress

He 3abpiBaiite, 4TO CBsA3aTh HY)KHO 06€ CTOPOHBI JBYHATIPABJICHHOTO OTHOIICHUS
cymrocTeit. O6paTnuTe BHUMAHHUE, 4TO TAKOE OTOOPasKEHHUE AT OTIOKEHHYIO 3arPY3KY
noJsg User#tshippingAddress (oHO HeoGsizaTenbHO/MOXKeT cogepkath null), Ho BBl cMoO-
JKeTe 3arpyskath moJie Address#user mo tpeboBaHuio (OHO 06SI3aTENBHO) € MOMOIIBIO
MPOKCH-0OGBEKTOB.

O6muii TIepBUYHBII KJII0Y B CBSA3U 00UH K 0OHOMY VCTIONB3YETCA OTHOCHUTETHHO
penko. BMecTo 5T0ro CBA3M «K OHOMY» 00BIYHO OTOGPAKAIOTCS € MOMOTITHIO CTOIOIA
BHEIIHETO KJII0Ya ¢ OrpaHuYeHNEM YHUKAJIbHOCTH.

8.1.3. CoeanHeHue c NOMOLLbIO CTONOLLA BHELUHero KJjio4a

[Be 3ammucu MOryT OBITh CBS3aHBI C TOMOIIBIO AOMOJHUTENILHOTO CTOIONA BHEIIHETO
KJII0Y4a BMECTO OOIIEro MepBUYHOrO Kifoya. B aToM ciayyae opHa u3 TabJIMIL J0JKHA
HMeTb CTOJIGEI] BHEITHErO KII0Ya, CChLIAIOIIEr0Cs Ha IIEPBUYHBIN KJII0Y aCCOLMUPOBAH-
Hoit Tabsmipl. (MICTOYHUKOM U 11€JIbI0 9TOTO BHEIIHETO KJII0Ya MOKET BBICTYIIATh O/[HA
TabJIMIA: Mbl HA3BIBAEM 9TO PEKYPCUCHBIM OTHOULCHUEM. )

[lasaiite usmernm orobpaskenue noJs User#shippingAddress. Bmecrto obiero nep-
BUYHOTO K/ai04a gobasuM B Tabauiry USERS crober; SHIPPINGADDRESS _ID. [lo6aBuM Tak-
ske orpannyenne UNIQUE, YTOOBI IBA TOJB30BATEISI HE MOTJIM UMETD OJUHAKOBOTO anpe-
ca JIOCTaBKU. B3ryisgHuTe Ha CXeMY, MOKa3aHHYIO Ha puc. 8.4.

“UseRs << Table >>
D <<PK>> 5o DDRESS
SHIPPINGADDRESS_ID << FK >> << UNIQUE >>
STREET
USERNAME Sl
FIRSTNAME ane
LASTNAME

Puc. 8.4 « Crtonbeu coegmnHeHns ons CBA3N OAWH K O4HOMY
Mexay Tabnmuamm USERS 1 ADDRESS

Address — 9T0 OOBIYHBII KJIACC CYLHOCTH, TAKOM K€, KaK II0Ka3aHHbI B Hayaie 9TOI
ruassl B ctunre 8.1. B kitacce cymraoctu User o6bsiBiieHo moJie shippingAddress, pea-
JIU3YIOIIlee OJIHOHAIIPABJIEHHYIO CBSI3b!

daiin: /model/src/main/java/org/jpwh/model/associations/onetoone/foreignkey/
User.java

@Entity

@Table(name = "USERS")
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public class User {

@Id
@GeneratedValue(generator = Constants.ID_GENERATOR)
protected Long id;

@0neToOne(
fetch = FetchType.LAZY,
optional = false, <— NOT NULL

cascade = CascadeType.PERSIST
)

@JoinColumn(unique = true) <— Mo ymonyaxuio SHIPPINGADDRESS ID
protected Address shippingAddress;

/] ...

Bawm He Hy»kHBI HU clIeliiaIbHble FeHepaTopbl HAeHTU(hUKATOPOB, HU [IPUCBAaUBAHNE
3HAYCHUS IEPBUYHOTO KJII0Ya; BMeCTO aHHoTaIuu @PrimaryKeyJoinColumn momib3yiiTech
@JoinColumn kak oObraHO. Eciiu Bb GoJibiiie 3HAKOMBI ¢ SQL, Hexesu ¢ JPA, BOCIIPUHE-
Maiite oto6paskerue @JoinColumn Kak cTOIOEI] BHEITHETO KITIOYA.

Jlist JaHHOM CBsI3M TPeOYeTCst UCTIOMB30BATh OTJIOKEHHYIO 3arpy3Ky. B oTinume ot
cTpaTeruu ¢ 06IUM TIEPBUYHBIM KIIIOUOM, 3/16Ch He BO3HUKHET MPOGJIEM € OTIOKEHHOI
3arpysKoii: mocJjie 3arpysku 3amnucu us tabauis USERS B Heil Oyzer copepsKaTbest 3Ha-
uyeHme cTosiba SHIPPINGADDRESS_ID. Birarogapst atomy Hibernate ysuaer o cyrmectBo-
BaHMU 3anucy B Tabsmie ADDRESS 1 Jist 3arpy3Ku aKk3eMILisapa Address 1o TpeGoBaHUIO
CMOJKET MCIOIb30BATH MTPOKCH-00BEKT.

Tem He MeHee B 0TOOpaskeHUY yKasaH mapaMerp optional=false, rpeGyionuii Hagm-
YU y MTOJIH30BATEIIS a/ipeca JOCTAaBKI. JTO He BAUSIET Ha aJITOPUTM 3arpy3KH, HO SBJIS-
€TCs JIMIIb JIOTHYECKUM CJIe/ICTBUEM ITapaMeTpa unique=true B annoramuu @JoinColumn.
ITOT mapamerp A06aBJISIET OTpaHUYEHNE YHUKAIBHOCTH B C(HOPMUPOBAHHYIO CXEMY
SQL. Tak kak 3Hauenus ctonta SHIPPINGADDRESS_ID 10JIKHBI ObITH YHUKATBHBI, JIUIITh
Y OJIHOTO TIOJIb30BATENST a/[pec AOCTaBKU MOXKET OKazaThCst MycThiM. CiieloBaTeIbHO,
HET CMBICJIA CO3/IaBATH CTOJIOIBI, KOTOPBIE MOTYT cofiepskaTh null 1 uMeTh orpannyeHme
YHUKQJILHOCTH.

Co3snaBaThb, CBA3BIBATD U COXPAHATH AK3EMILJISIPBI OUE€HD TIPOCTO:

daiin: /examples/src/test/java/org/jpwh/test/associations/
OneToOneForeignKey.java

User someUser =
new User("johndoe");

Address someAddress =
new Address("Some Street 123", "12345", "Some City");

someUser.setShippingAddress(someAddress); <€— CassbiBaHue

em.persist(someUser); <— TpauautusHoe coxpaxenue nons shippingAddress
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BBl TO3HAKOMUITHICH € IBYMST OCHOBHBIMHU CTIOCOOAM¥ OTOOPAKEHMST CBSI3N 00UH K 00-
HOMY: TIEPBBIN — ¢ OOIIUM TIEPBUYHBIM KJIHOUOM, BTOPOI — ¢ BHEIITHUM KJIIOYOM U OIpa-
HUYEHHEM YHUKaJIbHOCTU cTosibia. [locaenuuii cnoco6 oToOpakeHust, KOTOPbIA Mbl
XOTUM TIPOAEMOHCTPUPOBATH, 60JIee 9K30THUECKUI: 0TOOPasKEeHIE CBSI3U 00U K 00HOMY
€ TIOMOIIIBIO JIOTIOJTHUTETbHO TaOJIUIIBL.

8.1.4. Ucnonb3oBaHue TabnuLbl coeguHEeHUs

Bbl, HaBepHOe, 3aMeyaliu, 4To CTOJIOIbI, KOTOPbie MOTYT cojepskaTh null, mopoit cosaa-
10T 1pobJieMbl. VIHOrA JIydInnM pelierreM jijist paboThl ¢ HeoOs3aTeIbHbIMU 3HAYE-
HUSMHE SIBJISIETCSI TPOMEKYTOUHAsE TabInIa: ecyid B TabIrile HaIIach CTPOKA, 3HAUUT,
CCBLJIKA CYIIECTBYET, 1 HA000POT.

JlaBaiiTe paccMoTpuM cylHocTb Shipment B mpusoskennu CaveatEmptor u obcyaum
ee HazHavyeHue. [IponaBIlbl W MOKynaTegu B3auMOJIEHCTBYIOT B npusioxenun Cave-
atEmptor, 3amyckas ayKIMOHbI U jesas Ha HUX cTaBki. OTIpaBKa TOBapoB Kak OyATO
He BXOJUT B c(hepy OTBETCTBEHHOCTHU MPUJIOKEHMUS; TOCe€ OKOHYAHWS ayKI[MOHA MTPO-
JIaBell ¥ TIOKYaTe b CAMK JJOTOBAPUBAIOTCS O CIIoco0ax miareska u goctaBku. OHU Mo-
IyT cesath 9To 1 6e3 npuiaoxenus CaveatEmptor.

C zapyroit cropossl, B npuioskernn CaveatEmptor MOKHO GbLIO OBl IIPEIJIOKHUTh
YCJIYTY YCJIOBHOTO JenonupoBanus (escrow). ITpogasiiel OyayT UCIIONB30BaTh €€ sk
COB/IaHUS OTCJIEKUBAEMBIX TIOCTABOK 110 OKOHYAHKK ayKIMoHa. IIpoxaserr OyueT oruia-
YKMBaTh CTOMMOCTD ayKI[MOHHOIO TOBapa JAOBEpeHHOMY Jinily (BaM), a Bbl Oyjere WH-
bopmupoBaTh Mokynatesist 0 noctymsenun gaexer. [locse 1octaBku U MpueMKH ToBapa
HOKYyTIaTeJieM Bbl Oy/ieTe IePEBOANUTD JAE€HbIH TIPOJIABILY.

Ecaii BBI XOTh pa3 IpUHUMAJN y4acTHEe B OHJANH-AYKIIMOHE CO 3HAUUTETbHON CyM-
MOIi, TO HaBepHsKa MOJIb30BaINCh MoA00HON yeayroit. Ho or npusoxenus: Caveat-
Emptor xoresoch Obl OOJIBIIEr0: HE TOJBKO MPEAOCTABJATh TAKYIO YCIYTY JJIS 3a-
BEPIIUBIINXCS AYKIMOHOB, HO TaKKe JIaTh IOJb30BATEISIM BO3MOKHOCTD CO3/[ABATh
OTCJIeKUBAeMble U HaJleKHbIEe OTIPABKU IS JIIOOOH CHEIKH, 3aKII0UEHHON BHE ayK-
1MoHa, BHe Tipuiioskenust CaveatEmptor.

Takoil crieHapuii TpebyeT Haauuus CyIHOCTH Shipment ¢ HeoOs3aTEIBHON CBS3BIO
00un K odnomy ¢ KaaccoM Item. BarisiHuTe Ha guarpaMMy KJIacCoOB IJIsl 9TOM IIpeaMer-
HOIT Mojiesi Ha puc. 8.5.

Puc. 8.5 < Otnpaska (Shipment) MoxeT GbITb CBA3aHa
C ayKLIMOHHbIM TOBapoM (Item)

NMPUMEYAHUE B aTtoM paspene Mbl CHavana xoTenm oTonTn oT npumepa c Caveat-
Emptor, nockonbky He CMOMN HANTU eCTECTBEHHOrO CLIEHapUs, KOTOPbIA Obl Tpe-
6oBan Heobs3aTeNbHOM CBA3U 0AMH K 0AHOMY. ECnv 3TOT NpuUMeEp C YCNOBHbIM Ae-
NOHUPOBAHNEM KaXeTCs MPUTSHYTLIM 32 YLK, NonpobyinTe paccMOTPETbL NPobemy
pacnpeneneHns CoOTpyaHUKOB No paboynm MecTam. ITo Takoe ke Heobs3aTenbHoe
OTHOLLEHWE OAMH K OLHOMY .
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B cxeMy 6a3sbl JaHHBIX CJIEAYET 100aBUTH POMEKYTOUHYIO TAOIUILY CBS3H C MMe-
Hem ITEM_SHIPMENT. 3amnuch B 91Ol Tabaulle npecraBiasieT o0bekT Shipment, cozpanHbiil
B paMKax ayKi(noHa. TabuIlbl moKasaHel Ha puc. 8.6.

<< Table >> << Table >> << Table >>
ITEM — ITEM_SHIPMENT — SHIPMENT
ID << PK >> SHIPMENT_ID << PK >> << FK > ID << PK >>
ITEM_ID << FK >> << UNIQUE >>>

Puc. 8.6 < [lNpomexyTouHasa Tabnuua CBA3bIBAET TOBAP C OTNPAaBKOWA

O6paruTe BHUMaHNE, KaK CXeMa rapaHTUPYET YHUKAJIBHOCTh U 00eCIIeYMBaET OTHO-
nreHue 00un K 00HoMy: IepBUYHBIN K04 Tabsmibl ITEM_SHIPMENT XpaHuTcs B cToJIO1e
SHIPMENT_ID, a ITEM_ID co/epskHUT TOJbKO YHUKAJIbHbIE 3HaUeHU. TO ecTh 0OTHOMY TOBa-
PY COOTBETCTBYET JIUIITb OJIHA OTTIPaBKa. KoHEUHO, 3TO TakKe 03HAYACT, YTO OTIPABKA
MOXKET COJlepyKaTh JIUIIb OJJUH TOBAP.

Taxast Mozienb 0TOOpasKAeTCsT TP TIOMOTIH aHHoTarnu @0neToOne B Kracce CyIIHO-
ctu Shipment:

daiin: /model/src/main/java/org/jpwh/model/associations/onetoone/jointable/
Shipment.java

@Entity

public class Shipment {

@0neToOne(fetch = FetchType.LAZY)

@JoinTable(
name = "ITEM_SHIPMENT", <— lms o6s3aTenbHo!
joinColumns =
@JoinColumn(name = "SHIPMENT_ID"), <— [lo ymonyauuio ID
inverseJoinColumns =
@JoinColumn(name = "ITEM_ID", < 1o ymonyaHuto AUCTION_ID

nullable = false,
unique = true)

)

protected Item auction;

public Shipment() {
}

public Shipment(Item auction) {
this.auction = auction;

}
/] ...

OT105KeHHas 3arpysKa BKJIOUYAETCs 3a CUeT cledyromnieil ocobernnocTr: korga Hi-
bernate sarpy:kaer axsemiuigp Shipment, on BbioJIHSET 3a1pochl K Tabsmie SHIPMENT
1 TabanIe COeIMHEHUS ITEM_SHIPMENT. IIpexxie ueM ncrioab30BaTh HpOKCI/I-O6I)eKT, Hi-
bernate nossken yoeauThes, YTO CChIIKA Ha 9K3eMILTap Item cymectsyer. OH geaer aTo
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pu omonu SQL-3arpoca ¢ BHEITHUM COeIMHEHNEM, TT09TOMY IOTOJTHUTETbHBIX BbI-
paskeHuii SQL BbI He BeTperute. Ecan nickoMas 3ammch umeercst B tabsmiie ITEM_SHIP-
MENT, Hibernate BepHeT npokcu-o0beKT 1Jis 9K3eMILIsapa Item.

AnHotarus @JoinTable He BeTpeuasach HaM paHee; OHA Beeria TpeOyeT yKasbiBaTh
MM TPOMESKY TOYHOM TabJIHIbl. ITO OTOOpaKeHHe (PaKTUIECKU CKPhIBAaeT TabJIHILy CO-
eIMHEHS; He CYIECTBYET Java-Kjacca, KOTOPbIi Obl eif COOTBETCTBOBAJ. JTa aHHOTA-
IUs1 33/1aeT UMeHa cToJI010B Tabsuiibl ITEM_SHIPMENT, a Hibernate creHepupyet B cxeme
orpannyuenre UNIQUE zist crosibia ITEM_ID. Takske Hibernate cremepupyer noaxoasiine
OTPaHUYEHISI BHEIITHETO KJII0YA JIJIST CTOJIOIOB TaOJIMIbI COEIUNHEHUSI.

Cuenytomuii (hparMeHT coXpaHsieT oAHy oTrnpaBky (Shipment) Ges toapa (Item),
a IPyTYIO CBSI3BIBAET ¢ OHUM ToBapoMm (Item):

daiin: /examples/src/test/java/org/jpwh/test/associations/
OneToOnedJoinTable.java

Shipment someShipment = new Shipment();
em.persist(someShipment);

Item someItem = new Item("Some Item");
em.persist(someItem);

Shipment auctionShipment = new Shipment(someItem);
em.persist(auctionShipment);

Ha sToM MBI 3aBepIInM 0630p CIIoco60B OTOGPAKEHUS CBSA3H 00Ul K 00HOMY. B UTO-
re, KOIjla O/lHa U3 JIBYX CYIHOCTEH BCEria COXPAHSIETCsT PaHbllie APYToi 1 MOKET ObITh
MCTOYHMKOM 3HAYEHWH TTEPBUYHOTO KJI0Ya, Mbl COBETYEM MCIOJIb30BaTh CBSA3h C 00-
MM TIEPBUYHBIM KJTIOYOM. B OCTa/lbHBIX CUTyalusaX IMPUMEHSHTE CBS3b ¢ BHEITHAM
KJTIOYOM, & €CJIU CBSI3b 00UH K 00HOMY SBJISIETCS] HEOOSI3aTeIbHOI, HCTIONB3YITE CKPBI-
TYIO IPOMEKYTOYHYIO TaOJIUILY COCANHEHUSI.

Jlasiee MBI COCPEIOTOYMM BHHUMaHKHE Ha MHOKECTBEHHbBIX (many-valued) cBs3six
MESK/LY CYIIHOCTSIMU, HAYMHAsi ¢ HEKOTOPBIX MPOABUHYTHIX CHOCOOOB OTOOPasKEHUsT
CBS3U 00U KO MHOZUM.

8.2. CBS13b OAUH KO MHOMMm

Muoacecmsenias c6:13b MeAHCOY CYUHOCAMU — DTO TI0 OIPELETEHUIO KOJJIEKIUS CChI-
JIOK Ha CYIIHOCTH. BBl yske Bujie/n, KaKk 0TOOPasKAETCsI CBA3b 00UH KO MHOZUM B TIPEIbI-
Jylieil riase, B paszee 7.3.2. CB3u 00ui Ko MHO2UM TIPECTABJISAIOT HanboJiee BasKHbIN
TUN CB3el, UCTIOMBb3YIOMUI KoJUIeKIuu. Mbl 1aske pUCKHEM OTTOBOPUTH Bac OT HC-
0JIb30BaHUs 00JIee CJI0KHBIX TUIIOB CBS3€il, IIOCKOJIbKY IOLOUAET U IIPOCTasl ABYHA-
IpaBJeHHAsE ACCOLUAIINSA MHOZUE K OOHOMY /00UH KO MHOZUM.

IToMHMTE TaKKe, YTO HEOOAZATENPHO 0TOOPAKATh BCe KOJUIEKIUH CYIIHOCTEH, eciu
B 9TOM HeT HeOOXOAUMOCTH; BCETa MOKHO HAIIMCATh sBHbII 3aIlPOC BMECTO IIPSIMOTO
obpallleHus K JIaHHBIM BO BpeMst 06xo/1a. EcJiu BbI Bee e pelte 0ToOpasuTh KOJLIEK-
I[1IO CCBLJIOK Ha CYI[HOCTH, Y BaC Ha BBIOODP €CTh HECKOJIbKO BAPUAHTOB, M CefYac Mbl
PaccMOTPUM HEKOTOPbIe HanboJIee CI0KHbIE CUTYAIUN.
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8.2.1. NpumeHeHne KOHTENHEpOB B CBA3SIX O4MH KO MHOIUM

[lo cux mop MBI McTI0JIb30BaN CBsI3b @0neToMany TObKO cO MHOKECTBOM (Set); o/lHAaKO
BMECTO JIBYHAITPABICHHON CBA3U 00UH KO MHOZUM MOKHO HCIIOIb30BAaTh OTOOPasKEHUE
konTeiinepa. Ho 3auem ato nenats?

Cpe Beex KOTEKITHI, TPUTOAHBIX JIJIsT PEATU3aIiH IBYHATIPABJICHHO CBA3N 00un
KO MHOZUM, KOHTEHHEPhI OOJIAAI0T JTYUNTMMH TOKA3aTeIAMI TTPOU3BOIUTETHLHOCTH.
Mo ymomuanuio kosmeknuu B Hibernate sarpyskaiorcst Bo BpeMst TepBOTO 06palieHust
k HuM. [Tockosbky KoHTeliHED He Z0JKEH XPAaHUTh MHIEKCOB CBOMX 2JIEMEHTOB (Kak
CMUCOK) WJIM TIPOBEPSITH LYOIMPOBAHUS 3T€MEHTOB (KaK MHOJKECTBO), BB MOJKETE /10~
GaBIATH B KOHTEHHEP HOBBIE HJIEMEHTHI, He WHUIIUUPYST TIPU 9TOM 3arpy3Ky JAHHBIX.
ITO MOJKET GBITh BAYKHO MIPU OTOOPAKEHUH TTOTEHITHATBLHO OOBIINOH KOJLTEKITMN CChI-
JIOK Ha CYIIIHOCTH.

C z1pyroii cTOpoHbI, HEBO3MOXKHO OJTHOBPEMEHHO 3arpy3uTh JiBa KOHTeliHepa: Ha-
npumep, eciiu Obl moJist bids 1 images kiacca Item ObUIM KOHTEHEpAMU, CBS3aHHBIMIU
OTHOIIECHUEM 00UH KO MHOZUM. DTO He OOMBINAs TOTEPsI, MOCKOIBKY OJHOBPEMEHHOE
u3BJICYEHME [IBYX KOJUICKIIMH, Kak IIPAaBUJIO, CO3/IaeT JeKapPTOBO IIPOU3BE/ICHNE; TAKUX
oTepaIii HysKHO U36€raTh, He3aBUCHMO OT TOTO, UCTIOJIb3YETe BBl KOHTEIHEPBI, CITUCKH
nian MHoxectsa. Ho oTsioskum noka crparernu uspiedeHus 1o riasel 12. B miesom Mbl
CYMTAEM, YTO KOHTEHHED SBIISIETCS IyUIIel KOJTEKIUEH /71T 00paTHO# CTOPOHBI CBSI3H
00U K0 MHOZUM, KOT/Ia Ta 0ToOpaskaeTcs aHHoTaleil @neToMany (mappedBy = "...").

Jlst oToOpakeHust IBYHATTPABICHHON CBSI3U 00UH KO MHOZUM C TIOMOIIBIO KOHTEH-
Hepa cefyeT MoOMeHATh THII KoJIeKIny bids B kiacce Item na Collection, ykaszas Tumn
Arraylist B kauecTBe peanusaiu. OToOpakeHIe CBA3KM MesKAy Kaaccamu Item u Bid,
IO CyTH, HE TOMEHSIETCS:

daiin: /model/src/main/java/org/jpwh/model/associations/oneto-many/bag/
Item.java
@Entity
public class Item {
@0neToMany (mappedBy = "item")
public Collection<Bid> bids = new ArrayList<>();

/] ...

Knacc Bid ¢ annoraiueil @ManyToOne (oToGpaskaioiias CTOpPOHa, Biajle/iel] OTHOIIe-
HUS) U Jaske TabJIUIbl OCTaHYTCSA TaKMMU JKe, Kak B paszede 7.3.1.

B orsiuie 0T MHOXKECTBa, KOTOPOE MbI OTOOpaKaIl paHee, KOHTEHHED [OMyCKaeT
AyOIMpOBaHIEe 9JIEMEHTOB:

daiin: /examples/src/test/java/org/jpwh/test/associations/OneToManyBag.java
Item someItem = new Item("Some Item");
em.persist(someItem);

Bid someBid = new Bid(new BigDecimal("123.00"), someItem);
someItem.getBids().add(someBid);
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someItem.getBids().add(someBid); <— He Bbi3biBaeT HeMeAneHOro coxpaHeHus!
em.persist(someBid);

assertEquals(someItem.getBids().size(), 2);

Kax okasbpiBaercs, /U1t JaHHOTO IPUMEPA 3TO He AKTYAJIbHO, TOCKOJIbKY OyOauposarue
03HaYyaeT MOBTOPHOE 06ABJIEHUE ONIPeIe/IeHHON CChIIKK Ha 9K3eMIUIap Bid. Bor Obl He
CTaJIN TakK JIeJIaTh B HACTOSIIEM TIPIIOKeHIH. J[ake eciit 0OaBUTh B KOJUIEKITHIO OJTHY
CCBIJIKY HeCKOJIbKO pas, Hibernate nipournopupyer ee. CTopoHoii, Busiomneil Ha 0OHOB-
JieHne Oa3bl JAHHBIX, SIBJISIETCST CTOPOHA @ManyToOne, KOTopast yike 0TOOpaKaeT JaHHOEe
ortHotienue. [Ipu 3arpyske sx3eminisipa Item B Kosiekiinu y:xe He Oyer ayOnKara;

daiin: /examples/src/test/java/org/jpwh/test/associations/OneToManyBag.java

Item item = em.find(Item.class, ITEM_ID);
assertEquals(item.getBids().size(), 1);

Kax y:xe ynmomMuHanoch, IpeuMyIecTBO KOHTeHepa 3aKJII0YaeTCsI B TOM, 4TO JIJIsk
noGaBIeHMs dIeMEHTa He TPeOYeTC sl MHUIMAIIN3NPOBATh KOJLIEKIIUIO:

daiin: /examples/src/test/java/org/jpwh/test/associations/OneToManyBag.java
Item item = em.find(Item.class, ITEM_ID);

Bid bid = new Bid(new BigDecimal("456.00"), item);
item.getBids().add(bid); <— Huxakoro SELECT!
em.persist(bid);

ITOT KOJ BBI30OBET JUMIb O/HY SQL-omneparmio SELECT st 3arpy3Ky 9K3eMILIsipa
Item. Eciu BoisBaTh em.getReference() Bmecto em.find(), Hibernate Bce paBno unu-
[UATUBUPYET U BEPHET MPOKCH-00beKT Item, ncmobays onepaiinto SELECT, Kak TOJIBKO
BbI BbI3oBeTe item.getBids(). Ho mo Tex mop, moka He HauaT 06x0/ KoJurekiuu (Col-
lection), He Hy>KHBI HUKaKMe 3armpockl, a onepariust INSERT /711 HOBBIX 06beKToB Bid
OyJIeT BBIOJTHSThCS Ge3 3arpysku moJist bids. Ecomm kosiekimst umeet tun Set wim List,
Hibernate 3arpysut Bce ajieMeHTBI TpH 106aBJIEHUH HOBOTO 9JIEMEHTA.

[laBaiiTe momMeHsieM TUTI KOJIEKITUH, TIPEBPATUB ee B XPaHUMBIH crircok (List).

8.2.2. OgHOoHanpaBneHHoe U ABYHanpaBJ/ieHHOe OTOOpaXxeHus
cnucka

Ecau Bam HOTpe6yeTCH HaCTOHH_[I/IfI CITMCOK, I{TO6I)I COXPAaHUTD IO3UINUN IJIEMEHTOB
B KOJJIEKIINU, BaM HOHalIO6I/ITCH LIOHOJIHHTE]ILHBII?I CTO]I6€II JUIST XpaHEHUA MHEKCOB.

B cayuae cBsisu 00un kK0 MHozuM ITO TaKKe O3HAYAET, UTO HEOOXOIAUMO MOMEHSATH THIT
noJig Item#bids Ha List, uHuImManusupys ero o0bekToM ArrayList:

daiin: /model/src/main/java/org/jpwh/model/associations/onetomany/ list/
Item.java

@Entity

public class Item {

@0neToMany
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@®JoinColumn(
name = "ITEM ID",
nullable = false

)

@0rderColumn(
name = "BID POSITION", <— [loymonyanuio BIDS_ORDER
nullable = false

)

public List<Bid> bids = new ArrayList<>();

/] ...

ITO OJHOHATIPABJIEHHOE OTOOPaKEHUE — JPyrast, OTOOPAKAOIAsT CTOPOHA OTCYT-
cTByeT. B kiacce Bid orcytcrByer mosie ¢ anHoTaimeir @ManyToOne. /[y XpaHeHns WH-
JIEKCOB XPaHUMOTO CIMCKA UCTIOJIb3yeTcsT HoBasl anHoTaius @0rderColumn, B KOTOPOIA,
Kak 0OBIUHO, HYKHO 33/1aTh jJist cToJi01a orpannuenne NOT NULL. TTpezacraBienue Ta-
Guinipl BID B 6ase aHHBIX CO CTOJIONAMU COCANHEHNS U YIOPSIAOYNBAHIA TOKA3aHO Ha
puc. 8.7.

BID
ID ITEM_ID | BID_POSITION | AMOUNT
1 1 0 99.00
2 1 1 100.00
3 1 2 101.00
4 2 0 4.99

Puc. 8.7 < Tabnuua BID

[l Kask/101i KOJITIEKIIMN COXPaHseMbIM MH/IEKC HAUMHAETCS ¢ HYJISL U ABJISETCS He-
npepbIBHBIM (Pa3pbiBbl OTCYTCTBYIOT). [ToTennuansuo Hibernate MoeT BBITONHATS
MHOKeCTBO SQL-omeparuii npu 106aBJIeHIH, YAAJICHUN U CABUTE IEMEHTOB CIIHCKA
(List). M1 ysxe ropopuiu 00 9Toii mpobJieMe IIPOU3BOAUTENbHOCTY B paszaedie 7.1.6.

Jlaaiite ciiesaeM 3T0 OTOOpPasKEHME JIBYHAIIPABJIEHHBIM C TIOMOIIBIO T10JIs1 @ManyT -
oOne cyiHocTH Bid:

daiin: /model/src/main/java/org/jpwh/model/associations/onetomany/list/
Bid.java

@Entity

public class Bid {

@ManyToOne
®JoinColumn(
name = "ITEM_ID",
updatable = false, insertable = false <— 3anpetutb 3anuchb!
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@NotNull <— [ns ¢popmMMpoBaHNS CXEMbI
protected Item item;

/] ...

Bbl, HaBepHOe, OXUAAMN YBUACTb APYTrOil KoJ, Harmpumep @ManyToOne(mappedBy=
"bids") Ges momosHuTebHON anHoTanuu @JoinColumn. Ho B amnoTarmu @ManyToOne
OTCYTCTBYeT aTpuOyT mappedBy: OHA BCeria HAXOAUTCS HA CTOPOHE, BJIAJIEIONIENH OTHO-
nreHreM. Bbl JIOJKHBI cIesIaTh 0TOOpakaeMoil IPyTyio CTOPOHY ¢ aHHOTaruell @0ne-
ToMany. 3iech BBI CTOJKHETECH ¢ OMHON KOHIENTYATbHON MPOOIEMOil 1 HEKOTOPBIMHE
uioancamu Hibernate.

Kosnexiust Item#bids rtermeps gocTyiiHa He TOJbKO AJIst YTeHus, TocKoabKy Hiber-
nate Z0JUKEH COXPAHITD MHAEKC KAKAOTO syeMenTa. Ecm OBl OTHOIIEHEM Bamea
cropoHa Bid#item, Hibernate mpourHopupoBas Gbl KOJJIEKIIUIO TIPU COXPAHEHWH JTaH-
HBIX, HE 3aM1CaB UHIEKCOB asieMeHTOB. HyKHO Ba/bI 0ToOpasuTs @JoinColumn, a 3a-
TeM 3aIPeTUThb 3aMnCh Ha cTopoHe @ManyToOne ¢ ToMoIIbio mapaMeTpoB updatable=false
u insertable=false. ITociie sToro Hibernate Oymer yauthiBaTh CTOPOHY KOJIJIEKITUH TIPH
COXPaHEHUM JIAHHBIX, BKITIOYast MHEKC KakI0To smeMeHTa. CBs3b @ManyToOne gocTyi-
Ha, [0 CYTH, TOJBKO JIJIst UTEHUsT, KaK ecyii Obl OHa 0OJiajiaia aTpubyToM mappedBy.

JByHanpaBJieHHbIV CNUCOK ¢ aTpudyToM mappedBy

B Hibernate ecTb HECKOJIbKO HepeLUeHHbIX NPOBeM, CBA3aHHbIX C 3TUM 0OCTOSATE b-
cTBOM; ByayLume BepCcum, BO3MOXHO, MO3BOJIAT NMPUMEHSThb K KOJIIEKLMM, COBMECTUMbIE
¢ JPA aHHoTaummn @0neToMany(mappedBy) mn @0rderColumn. Ha MOMEHT HanNUCaHUS KHUMA
npeacTaBfieHHOe oToOpaxeHne Obio eAMHCTBEHHOW pabouelt peanvsauner oByHa-
npaBfEHHOW CBA3W OAMH KO MHOIMMM, NCNOJb3YOLWEN XPaHUMbIA CMNCOK (List).

Haxkower, rerepatop cxembl B8 Hibernate Bcerzia mosiaraercst Ha aHHortaimto @Join-
Column mHa cropome @ManyToOne. CireoBaTesbHO, YTOOBI TTOMYINUTH KOPPEKTHYIO CXe-
MY, HEOOXOMMO MOMECTHUTh aHHoTaiuio @NotNull Ha 3TOil CTOpOHE WU TPUMEHUTH
@JoinColumn(nullable=false). leHepaTop MPOUTHOPHUPYET CTOPOHY @0neToMany u ee
CTOJIOEI] COEMHEHTIS], €CITI OOHAPYKUT aHHOTAIHTo @ManyToOne.

B neficTByI01I€M MPUTOKEHUH BB OBI HE CTATN 0TOOPAKATH ACCOTUAIIUIO, NCTIOIh-
3ys Kosmeknmio List. Coxpanenue Topsijika 9J1eMeHTOB B Ga3e TaHHBIX KasKeTCsT pac-
MIPOCTPAaHEHHBIM BAPUAHTOM UCTIOJIb30BAHUS, HO, €CJTU TIOZIyMaTh, OH HE OYEHb [TOJIE3EH:
HUHOT/Ia TPeGYeTCsT TMOKA3hIBaTh TTOJIB30BATEIIO CITHCOK, Te CHAYAla UAYT MOCAEIHIE
CTaBKH, NJIN CTaBKH, C/leJTAaHHBIe KOHKPETHBIM MOJTh30BATEJIEM, NN CTABKH, C/IeTTAHHBIE
B 3aJ]aHHOM BpPEeMEHHOM WMHTepBase. Hu o/lHOI U3 9TUX omepaiuii MHAEKC JeMEeHTa
B CIIMCKe He HykeH. Kax yske ymoMuHanoch B pasnene 3.2.4, He cyefyeT XpaHUTD I10-
psok otobpakenust B 6asze MAHHBIX; UCTONB3YHTe TMOKUH TOAXO/ € MPUMEHEHHEM
3aIPOCOB, a He JKECTKO 3aKOANPOBaHHbIE 0TOOpaskeHwst. KpoMe Toro, COMpoBOKIEHE
WHJIEKCOB TP YAATEHUH, TOOABIEHIH WV CIBUTE JIEMEHTOB CITHCKA MOKET OBITD /10~
POTOCTOSIIIIUM U BbI3bIBATh BBIMOJHEHNE MHOKeCTBa BbipakeHuii SQL. Orobpasure
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crosiber] CoeIMHEHNS ¢ BHEIMTHUM KJIIOYOM, UCIOJIb3yst aHHOTaImio @ManyToOne, u m3-
0aBBTECH OT KOJLICKIIAMN.

[lanee Gyzer mpejcTaBjeH elle OJAMH CLEHAPUl ¢ OTHOLIEHUEM 00UH KO MHOZUM:
¢ 0TOOpaKEHNEM CBA3U B IPOMEKYTOYHYIO TaO/IUILy COEIUMHEHMUSI.

8.2.3. Heobqa3aTenbHasa CBA3b O4MH KO MHOIMM
Cc Tabnuuein coeguHeHUs

[Tome3upIM JOTIOTHEHNEM K Kaccy Item MOXKeT cTaTh CBOWCTBO buyer (IOKymaTesn).
Biarogaps eMy BbI cMoKeTe BbI3BaTb MeToj someltem.getBuyer(), 4ToObI IOJIYYUTH
nosb3oBaresist (User), ciesaBiero pemaioniyio craBky. Ecau cienaTts aTy cBsi3b IBY-
HATIPaBJICHHOMU, BBl CMOKETE OTOOPa3UTh OKHO CO CIIMCKOM BCEX ayKIIMOHOB, B KOTO-
PBIX OGEINIT KOHKPETHBII T0JIb30BATEb: BMECTO 3aI[POCA BBl CMOJKETE BBI3BATH METO][
someUser.getBoughtItems().

C Touku 3peHust Kiaacca User CBsI3b UMEET TUIT 00uH Ko MHozuM. Kiacchl 1 UX OTHO-
HIEeHUsT TTOKa3aHbl Ha puc. 8.8.

0..* o bought

Puc. 8.8 < OTHOWeHMe «Kynun» Mexay knaccamm User u Item

YeM gaHHas CBA3D OTJINYAETCS OT TOM, 4TO CBA3bIBaeT kiacchl Item u Bid? Muoskect-
BeHHOCTD 0..* B UML 03Ha4aeT, 4TO CBA3b MOKET OBITb HEOOSA3aTeIbHON. JTO HE 110-
BJIMSIET Ha IPEAMETHYIO MOJIEJIb, HO OYAET UMETh IOCAeICTBUS /I COOTBETCTBYIONIIX
Tabauil. MoKHO OKUIATH HAJIMYKS CTO0IA BHEIITHETo Katoda BUYE R_IDB Tabuie ITEM.
Crosbern Mosket cozepskarh null, TOCKOJIBKY MOJIb30BaTE b MOT €llle He KYIUTh KOH-
KPETHBII TOBAp, PeCTaBIeHHBIN 00beKTOM Item (MoKa ayKI[MOH ellle TPOBOAUTCS).

MOKHO IPUHATD TOT (DAaKT, YTO CTOJIOEI] BHEITHETO Kl04a MOXKET cojepskaTh NULL,
1 chOpMYJIUPOBATH JIOTIOJHUTENIbHBIE orpaHnndenns: «MoskeT cogepskath NULL, ToTbKO
€CJIM ayKI[HOH ellle He 3aKOHYIIICS UK He OBLIO C/IeJIaHO HU OJHOU CTaBKK». B cxemax
PeJSIMOHHbBIX (a3 JaHHBIX Mbl BCErja crapaeMcs usberatb cToJIOI0B, KOTOPbIE MOTYT
xpanuTh null. Heonpegenennas nundopMaiys CHUXKAeT Ka4eCTBO XPaHUMOIi nHbopMa-
1un. KopTesku mpe/icTaBJIsSIOT UICTHHHBIE BBICKA3bIBAHUS, U BbI HE MOXKETE YTBEPK/IATh
TOro, 4ero He 3Haere. Bojiee Toro, Ha IpakTHKe MHOTME pa3pabOTYUKKU U aJMUHUCTPA-
Topbl 6a3 gaHHbIX (DBA) He CO3/ai0T HY KHBIX OPpaHUYEHMIA, I10J1arast, 4TO 1eJOCTHOCTD
IaHHBIX OyzeT obeciiedeHa HeCOBEPIIEHHBIM KOJOM IIPUJIOKEHMSL.

Heobst3aTesbHY0 CBSA3b MEKLY CYLIHOCTAMHE, OYIb TO 00Ut K 00HOMY WA 00UH KO
MHOZUM, JIyHIIIe BCETO MPEICTABJIATH B 6ase JaHHbIX SQL Tabsuiieil coenutenns. Cxema
6a3bl JaHHBIX [IOKa3aHa Ha puc. 8.9.

<< Table >> << Table >> << Table >>
ITEM ITEM_BUYER USERS
ID << PK >> ITEM_ID << PK >> << FK >> ID << PK >>
BUYER_ID << FK >>

Puc. 8.9 < Toapbl 1 NoKynaTenm cBs3aHbl MPOMEXYTOYHOM Tabnunuen
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Patee B 3T0ii ryiaBe Mbl ysKe JHOOABJISIN TaOJUIY COCAMHEHUS ISl OPraHU3aInn
CBSA3U 00un K 00nomy. IToObl rapaHTUPOBATH MHOKECTBEHHOCTD 00Ul K 00HOMY, Mbl
00BN OTpAaHUYEHNE YHUKAIBHOCTH JIJIs CTOJIOIA BHENIHErO KJIova TabJuIbl co-
eIMHEHMsI. B TaHHOM CJiydae Mbl HMeEeM MHOKECTBEHHOCTh 00UH KO MHOZUM, TTIOITOMY
TOJIBKO IIepBUYHbI Koy ITEM_ID gosokeH ObITh yHUKaJbHbIM: ToBap (Item) mMoxker
OBbITh KYILJICH JIUIITb OJHAKIBI TOJBKO OAHUM TTosb3oBaresieM (User). 3HaueHus cToJi0-
1a BUYER_ID He JOJIKHBI OBITD YHUKaJIbHBIMHU, IIOCKOJIBKY OJIMH II0JIb30BaTE/lb (User)
MOKeT KYIIUTh HECKOJIbKO ToBapos (Item).

Orob6paxenue Kojuiekiuu User#boughtItems BBITISANUT ZOBOJBHO IPOCTO:

daiin: /model/src/main/java/org/jpwh/model/associations/onetomany/jointable/
User.java

@Entity

@Table(name = "USERS")

public class User {

@0neToMany (mappedBy = "buyer")
protected Set<Item> boughtItems = new HashSet<Item>();

/] ...

IT10 06BIYHAS CTOPOHA JIBYHATIPABJICHHON aCCOIMAIIHN, TOCTYITHASI TOJBKO sl UTe-
HUS, IeHCTBUTEIbHOE 0TOOPasKeHIEe KOTOPOI Ha CXeMy OIpeieIeHO Ha 0TOOpasKarolieit
CTOPOHE, TIepe/T cBoiicTBOM Item#buyer:

daiin: /model/src/main/java/org/jpwh/model/associations/onetomany/jointable/
Item.java
@Entity
public class Item {
@ManyToOne(fetch = FetchType.LAZY)
@JoinTable(
name = "ITEM_BUYER",
joinColumns =
@JoinColumn(name = "ITEM_ID"), <— [loymonyaHnuio ID
inverseJoinColumns =
@JoinColumn(nullable = false)  <€— [lo ymonyanuio BUYER_ID

)

protected User buyer;

/] ...

ITO SICHO BBIPAKEHHOE, HEODS3aTEIbHOE OTHOIIEHUE 00UH KO MHOZUM/MHOZUE K 00-
nomy. Ecoi tosap (Item) HuKTO He Ky, B Tabauiie coeaurenvst ITEM_BUYER we Gyzer
COOTBETCTBYIOIIEH 3amucu. B cxeme HeT MpoGJeMHBIX CTOJIOIOB, KOTOPbIE MOTJIU Obl
CcoJlepsKaThb null. Tem He mMenee st TAOIAUIBI ITEM_BUYER HysKHO cO31aTh IIPOLIEAYP-
HOe OTpaHWyYeHre W TPUTTEP, BBITIOTHSIEMbIN BO BpeMst orniepariun INSERT: «PaspemuThb



CB%I13b OAVH KO MHOMVIM % 229

BCTaBKY CTPOKH C MOKYTIaTeJIeM, €CJIF BPeMsT ayKI[HOHA JIJIsl JAHHOTO TOBapa 3aKOHYH-
JIOCh WJI TI0JIb30BaTE b CIe/Iall PEHIaloIee IPeII0KEeHue .

[anee ciepyer moCIeAHUII IPUMED CO CBSA3bIO 00ur Ko MHozum. Lo CUX 1Op HaM
BCTPEYAJICH TOJBKO CBSI3H 00U KO MHOZUM, HATIPABJIEHHbIE OT CYIIHOCTH K CYIIHOCTH.
Kiace BeTpanBaeMoro KOMIOHEHTA TAKKe MOKET ObITh CBSI3aH C CYITHOCTBIO CBSI3bIO
00UN KO MHOZUM.

8.2.4. CBsi3b 04NH KO MHOrMM BO BCTpPauBaeMbIX Kiaccax

JaBaiiTe cHOBa pacCMOTPUM OTOOPaKeHIE BCTPAUBAEMOIO KOMIIOHEHTA, C KOTOPBIM MbI
paboTajii Ha POTSKEHUN HECKOJIBKKX TJ1aB, — agpeca (Address) nobsosarens (User).
Mbl paciiupum 9TOT IPUMeED, 100aBUB CBA3b 00UH KO MHOZUM OT Kiacca Address K Kjac-
cy Shipment — kosutekiuio c Ha3BanueM deliveries (ocraBku ). UML-auarpamma KJjiac-
COB JIJIsT 9TOU MOJlesin TIokazaHa Ha puc. 8.10.

User Address 0.*
username : String | otnpaskap  [street : String Aoctasknp = | Shipment |
firstname : String |~ zipcode : String | createdOn : Date |
lastname : String city : String

Puc. 8.10 < OTHOLIEHWne oguH KO MHOMM
OT Knacca Address K knaccy Shipment

Kunacc Address — ato BcrpauBaembiii (@Embeddable) kiacce, a He cymnocTb. OH MOXKeT
BJIA/IETH OJTHOHAIIPABJIEHHON CBS3BIO K CYITHOCTH; B JAHHOM CJIy4ae CBA3bIO C MHOXKECT-
BEHHOCTDIO 00UM KO MHOZUM, HAIIPABJIEHHOI K Kaccy Shipment (B ciemylomiem pasieie
BbI YBU/IUTE BCTPAUBAEMBI KJIACC, CBSI3AHHBIH C CYIITHOCTHIO OTHOIIIEHUEM MHOZUE K 00-
HOMY).

B knacce Address 00bsIBIeHO ¢BOIICTBO Set<Shipment>, mpeacTaBsgioniee 3Ty acco-
HAINIO:

daiin: /model/src/main/java/org/jpwh/model/associations/onetomany/
embeddable/Address.java

@Embeddable
public class Address {

@NotNull
@Column(nullable = false)
protected String street;

@NotNull
@Column(nullable = false, length = 5)
protected String zipcode;

@NotNull
@Column(nullable = false)
protected String city;

@0neToMany
®JoinColumn(
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name = "DELIVERY_ADDRESS USER_ID", <— Tflo ymonyaHuio DELIVERIES ID
nullable = false

)

protected Set<Shipment> deliveries = new HashSet<Shipment>();
/] ...

IlepBasg crpaTerus oToOpaKeHMs STON CBI3U OCHOBaHa Ha anHoTaruu @JoinColumn,
onpezensionieii crosber ¢ umeHem DELIVERY_ADDRESS_USER_ID. Kak BuaHo Ha puc. 8.11,
3TOT CTOJIOEI C OTrpaHUYeHNEM BHEIIHErO KI04a PacIiioioKeH B Tabsuiie SHIPMENT.

<< Table >>
USERS << Table >>
ID << PK >> SHIPMENT
ID << PK>>
STREET CREATEDON
ZIPCODE DELIVERY_ADDRESS_USER_ID << FK >>
CITY

Puc. 8.11 < [MepBuyHbIi Knto4 Tabnuupbl USERS
cBa3biBaeT Tabnnubl USERS 1 SHIPMENT

BerpanBaeMblie KOMIIOHEHTBI He MMEIOT COOCTBEHHBIX HAEHTH()UKATOPOB, MOITOMY
3HaUeHHeM CToJIOIA BHELIHEro Kioda Oyaer uiaeHtudukarop oobekra User, B KOTOPBI
BCTpoeH 00beKT Address. 3ech Mbl TaksKe IpUMeHnIr napamerp nullable = false, uToObl
Kask/1011 oTipaBke (Shipment) cooTBeTcTBOBAT a/Ipec AOCTaBKU. | ByHarIpaBieHHAs HAaBU-
raiys B JAHHOM CJIydae HeBO3MOJKHA: AK3eMIIJIsIp Shipment He MOKeT cChlIaThCsT HA 9K-
seMILIAp Address, OTOMY YTO BCTPOEHHbIE KOMITOHEHTBI He MOI'YT UMETb OOIIUX CCHLIOK.

<< Table >>
D <<UF§|LE 5>s << Table >> << Table >>
DELIVERIES SHIPMENT
é:rREET USER_ID << PK >> << FK >> D << PK >>
ZIPCODE SHIPMENT _ID << PK >> << FK >> CREATEDON
CITY

Puc. 8.12 < lMpuMeHeHMe NPOMEXYTOHHOM Tabnnupl
ON§ NpeacTaBneHnsa Heoba3aTeNnbHOM CBA3U Mexay Tabnuuamm USERS 1 SHIPMENT

Ecou cBsi3b Heobsi3aTeIbHast M BB HE JKEJTAeTe MCIOIb30BaTh CTOJIOEI, KOTOPBIi MO-
xeT copepskarh null, oTobpasuTe cBA3L HA MPOMEKYTOUHYIO TaOIUILY CBSA3U/COEANHE-
HU, KaK [oKasaHo Ha puc. 8.12. OTobpaxkeHue KoUK B kaacce Address B aToM
ciyyae Oyzer onpenesaThes aHHoalel @oinTable BMecto @JoinColumn:

daiin: /model/src/main/java/org/jpwh/model/associations/onetomany/
embeddablejointable/Address.java

@Embeddable
public class Address {

@NotNull
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@Column(nullable = false)
protected String street;

@NotNull
@Column(nullable = false, length = 5)
protected String zipcode;

@NotNull
@Column(nullable = false)
protected String city;

@0neToMany
@JoinTable(
name = "DELIVERIES", <— Mo ymonyanmio USERS_SHIPMENT
joinColumns =
@JoinColumn(name = "USER_ID"), <— [lo ymonyaxuo USERS_ID
inverseJoinColumns =

@JoinColumn(name = "SHIPMENT ID") <€— [lo ymonyanuio SHIPMENTS_ID
)

protected Set<Shipment> deliveries = new HashSet<Shipment>();
/] ...

O6paTuTe BHUMaHKE: eCIM He MCII0Ab30BaTh aHnHoTaluio @JoinTable uau @JoinCo-
lumn, cBst3b @0neToMany BO BCTPAMBAEMOM KJTACCE TTO YMOTYAHUIO OY/IET MCTIOMB30BATh
CTPATETHUIO C TPUMEHEHEM TAOIUIIBI COETMHEHTIST.

M3 xmacca CYNHOCTH-BIAAENBIIA BLI MOXKETE TEPEOTPENENATh OTOOPaKEHNUST
CBOICTB BCTPOEHHOTO KJIacca, UCMOJb3ysl aHHOTaIo @AttributeOverride, kak OBLTO
MoKazano B pazzese 5.2.3. UTo6bI epeotnpenennTh 0TOOpakenne TabIUIIbI COeTNHEHTIST
WM CTOIOTA, MCIOML3YHTe anHoTaIio @AssociationOverride B kTacce CymHOCTH-BIA-
nennita. Ho BBI He cMOKeTe M3BMEHUTH CTPATETHUIO OTOOPAKEHIST; IPUMeEHeH e Tabim-
IIBI COETMHEHST UM CTOJIOIA OTIPEETISIETCST OTOOPAKEHIEM B KJIACCE BCTPAUBAEMOTO
KOMTIOHEHTA.

OTtobpaskerinie TaOIUTIBI COETMHEHNST TAKKE TOAXOMNT /TSI TIOMHOTIEHHBIX 0TOOpa-
SKEHWI BUIA MHOZUE KO MHOZUM.

8.3. TpoHble cBsSI3N N CBSISN MHOrMe KO MHOMM

Cssspb Mexxy knaccamu Category u Item umeer BUJ MHOZUE KO MHOZUM, KaK TIOKA3aHO
Ha puc. 8.13. B zeiicTByo1eil cucteMe y Bac MOJKET He ObITh CBSA3U MHOZUE KO MHOZUM.
Cyzis 110 HaneMy OTIBITY, BCET/IA €CTh IOTIOTHUTeIbHAA HH(OPMAIIH, COMTyTCTBYIONIAS
ka0 cepuike (link) Mesky cBsizaHHBIMEU 5K3eMILISTPaMu. B KadecTBe puMepa MOK-
HO IpUBECTH BpeMs, Korga Tosap (Item) 6b1 qobasien B Kateropuio (Category), uin
nosib3oBaresist (User), co3masiiiero aTy ¢B43b. /lasiee B aTOM pasjiesie Mbl paCIIipPUM HaIIl
puMep, YToObI IIPOAEMOHCTPUPOBATh TaKo! ciydail. Haunem ¢ oObI4HOI 1 IPOCTOIl
CBA3U MHOZUE KO MHOZUM.
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«| Categorizedltem 0..*

0.. .
Category |—addedBy:String —| Item

addedOn : Date

Puc. 8.13 < CBA3b MHOrve ko MHOrM Mexay knaccamm Category n Item

8.3.1. OgHoHanpaBneHHble U ABYHanNpaB/ieHHble CBA3U
MHOrne KO MHOIMMM

Tabiuiy coegunenus B 6ase JaHHBIX, IPEACTABJSIONLYI0 OOBIYHYIO CBSI3b MHOZUE KO
MHozuM, OOJIBITMHCTBO Pa3pabOTYMKOB HA3bIBACT CO3bl6AIOUel Mabiuyell, Win mao-
auuetl cesizu. Ha puc. 8.14 nokazaHo OTHOIIEHUE MHOZUE KO MHOZUM CO CBSI3bIBAIOIIEN
Tabuiei.

B cBsasbiBatomieii Tabauiie CATEGORY_ITEM ectb ziBa €TOJIONA, OZHOBPEMEHHO SBJILIO-
HIMXCS BHEITHUMM KJIIOYAMM, CChLIAIOMMUCS Ha Tabsuisl CATEGORY u ITEM cooTBert-
cTBeHHO. [TepBUUHBIN K/II0Y TabAUIbl BKIIOUaeT 06a crosbua. KoHkperHas KaTeropust
(Category) Mosker ObITb cBst3aHa ¢ ToBapoM (Item) TOJIbKO OAMH pas, HO KaKbli ToBap
MO’KHO CBSI3aTh C HECKOJIbBKUMU KaTETOPUSIMU.

Hcnonbsys JPA, MOKHO 0TOOPa3UTD CBA3H MHOZUE KO MHOZUM, OTMETUB KOJLJIEKIIIIO
aHHoTanuei @ManyToMany:

daiin: /model/src/main/java/org/jpwh/model/associations/manytomany/
bidirectional/Category.java
@Entity
public class Category {
@ManyToMany(cascade = CascadeType.PERSIST)
@®JoinTable(
name = "CATEGORY_ITEM",
joinColumns = @JoinColumn(name = "CATEGORY_ID"),
inverseJoinColumns = @JoinColumn(name = "ITEM_ID")

)

protected Set<Item> items = new HashSet<Item>();

/] ...
}
<< Table >> << Table >>
CATEGORY ITEM
ID << PK >> ID << PK >>
<< Table >>

CATEGORY_ITEM

CATEGORY_ID << PK >> << FK >>
ITEM_ID << PK >> << FK >>

Puc. 8.14 < OTHOLUEHne MHOrme Ko MHOrMm
CO CBA3bIBaOLLEN Tabnmuen
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Kak 06bI4HO, 4TOGBI YIIPOCTUTH COXPAaHEHHE JaHHBIX, UCIOJIb3yeTcs TapaMerp Cas-
cadeType.PERSIST. Korma npuioxkeHue 100aBUT B KOJJIEKIIUIO CCHLIKY HA HOBBIN 9K-
semiuisip Item, Hibernate coxpanut ero B 6ase maHHbIX. /laBaiiTe cesiaeM aTy CBsI3b
JIBYHAIPaBJIEHHON (3TOTO MOKHO HE /IeJIaTh, €CJTM 3TO He HYKHO):

daiin: /model/src/main/java/org/jpwh/model/associations/manytomany/
bidirectional/ltem.java

@Entity

public class Item {

@ManyToMany (mappedBy = "items")
protected Set<Category> categories = new HashSet<Category>();

/] ...

Kax B 11060M 0TOOpaskeH!H JIBYHAIIPABIECHHON CBSA3H, OJIHA CTOPOHA OTOOPaXKaeTCst
npyroit ctoponoii. Kosnexiusa Item#categories no daxrty pmoctynHa TOAbKO [ 4Te-
HUS; BO BpeMsi coxpaHenus nanubix Hibernate Gyer aHaam3upoBaTh JIUIIb COAEPIKU-
Moe Kosuiekiuu Category#items. [lanmee co3manum Be KaTeropuu 1 iBa TOBapa, a 3aTeM
CBSKEM X, UCTIOJIb3Y S OTHOIIECHUE MHOZUE KO MHOZUM:

daiin: /examples/src/test/java/org/jpwh/test/associations/
ManyToManyBidirectional.java

Category someCategory = new Category("Some Category");

Category otherCategory = new Category("Other Category");

Item someItem = new Item("Some Item");
Item otherItem = new Item("Other Item");

someCategory.getItems().add(someItem);
someltem.getCategories().add(someCategory);

someCategory.getItems().add(otherItem);
otherItem.getCategories().add(someCategory);

otherCategory.getItems().add(someItem);
someItem.getCategories().add(otherCategory);

em.persist(someCategory);
em.persist(otherCategory);

Braropapst uciosb30BaHuIo TPAH3UTUBHOTO COXPAHEHUS 3AINCh ABYX KaTeropuil
coxpaHuT Bech rpad ax3eMiisipoB. C Apyroii CTOPOHBDI, TTapaMeTpPhbl KaCKaIuPOBAHUS
ALL, REMOVE, a Takske yiajieHre ocupoTeBIIMX 00beKToB (CM. paszaen 7.3.3) B cirydae cBsi-
34 MHO2UE KO MHOZUM GECCMBICTEHHBL. BOT M HACTYTINI TIOAXOAAIINIT MOMEHT, YTOObI
IPOBEPUTD, pazdbupaeTech JU Bbl B CYNIHOCTAX M THIAX-3HadeHusX. [lonpobyiite ca-
MOCTOSITEJIBHO HAWTH PasyMHbIe OOBSICHEHUS, IOYEMY AT TUIIBI KACKaJUPOBAHUS HE
HUMEIOT CMBICJIA JIJIS CBSA3U MHOZUE KO MHOZUM.
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Moxuo 1 BMecTo MHOKecTBa (Set) mcmonb3oBarh cnmcok (List) mam gaxke KOH-
TeitHep? MHOKecTBO (Set) MPEeKPacHO COTIIACYETCs CO CXeMOU Oasbl JAHHBIX, TIOCKOJIb-
Ky TaM TOKe HET JAyOJIMPYIONINX CChIJIOK MEKIy Kiaaccamu Category u Item,

Konreitaep mo3BoJsieT Ly0IupoBaTh 9JIeMEHTbI, CJIeI0BATEJIbHO, B TaOJIUIIE COC/IH-
HEHUS TTOHAZ00UTCS OTPENEIUTD APYTON TEPBUUHBIN KUY, DTOTO MOKHO TOOUTHCSI
npu oMoty anHoTtanuy @CollectionId, mokasanuoit B pasmene 7.1.5. OqHa us ajib-
TEPHATUBHBIX CTPATErHii 0TOOPAKEHUS CBSIZU MHOZUE KO MHOZUM, KOTOPYIO MbI 06CY-
JIMIM Yepe3 MTHOBEHUE, SIBJISIETCS JIYUIIIUM PElIeHUEM JIJIsT TIOIEPKKY Iy OIUPYIONIIX
CCBLJIOK.

Oto6pakarh YIOPsIOYEHHbIE KOJUIEKIMH, Takue Kak List, MOJKHO ¢ TOMOIIbIO
00bIuHOI aHHOTaIK @ManyToMany, HO JIHIIb ¢ OJHOW CTOPOHBL ITOMHUTE, YTO B IByHa-
[PABJIEHHOM OTHOIIIECHUU OJ[Ha CTOPOHA OTOGpakaeTCst APYroii cTtopoHoii, T. e. Hiber-
nate Oy/ieT HITHOPUPOBATH €€ 3HAUEHUE TIPU CUHXPOHU3AINK ¢ 6a30ii gaHHbIX. Ecii o6e
CTOPOHBI TPE/ICTABJICHBI CITUCKAMU, CIeJIATh WHIEKCHI 9JIEMEHTOB XPAHUMBIMU MOKHO
TOJIBKO C OJTHOU CTOPOHBI OTHOTIICHHUSI.

OO6brunas anHoTarust @ManyToMany CKpBIBaeT CBSI3BIBAMOIIYIO TaOJIMILY; OHA HE MMEeT
COOTBETCTBYIOIIETO Java-Kiacca; eCTh TOJIBKO CBONCTBa-KoJuieKmu. [loaTomy korza
KTO-TO CKaKeT: « MHe HYKHO OoJibIiie cTOJIOOB ¢ MHpOpMAaIueil 0 CBSI3U B MOeii CBs-
3bIBAfOIEl TabJMIEe», — a Cy/Is [0 HaIlleMy OTIBITY, PAHO WJIH MO3/[HO BbI 00SI3aTEIbHO
YCJIBIITUTE TAKUE CJIOBA, — 0TOOpasuTe 3Ty HH(MOPMAIIHIO B KJ1acce Java.

8.3.2. CBA3b MHOrMe KO MHOrMM C NPOMEXYTOYHON CYLUHOCTbIO

CBsI3b MHOZUE KO MHOZUM BCETIIA MOKHO [IPEACTABUTH B BUJIE ABYX CBSA3EM MHOZUE K 00-
HOMY ¢ TIPOMEKYTOUHBIM KJIacCOM. B aToM ciiydae mpoMeskyTouHas TabJauia He CKPbI-
BaeTCs, a SIBHO OTIPEJIeISIETCST C TIOMOIIBIO Kaacca Java. Takyio Mofesb, Kak paBuio,
Jierde pacIiupsiTh, IO9TOMY MbI CTapaeMcsl He UCII0JIb30BaTh B IIPUIIOKEHUSIX OOBIYHY IO
CBA3b MHOzUe K0 Miozum. T103/IHee, KOrJa B CBA3BIBAIOILY0 TAOIUIY J06ABATCS 10O
HUTEJIbHBIE CTOJOIBI, OYAET TOPa3Io TPYAHee IPOBECTH Pe(aKTOPHHT; HOTOMY, IIPEIK-
Jie ueM IIPUMEHSTh oToGpaskeHne @ManyToMany, Kak IIOKasaHO B IIPEAbIAYIIEM paselie,
paccMOTpUTE ATBTEPHATHBHOE pellieHne, MoKasaHHoe Ha puc. 8.15.

*

Category 2" Ttem |

Puc. 8.15 < Knacc CategorizedItem,
coefVHSIoLWMI Knaccol Category 1 Item

[IpencraBbre, YTO BaM HY)KHO COXPaHSATh MH(MOPMAITUIO TIPU KaXKJOM CBSI3BIBAHIHT
toBapa (Item) c xareropueii (Category). Knacc CategorizedItem ommchiBaeT Bpemsi
U TI0JIb30BATEIs], CO3/IABIIETO CBsI3b. DTa MOJE/Nb TPeOYeT HAINYNs JOINOJTHUTEIbHBIX
cTOJIONOB B Tab/IMIle COeAUHEHN, KaK BUIHO Ha puc. 8.16.

Hogas cyntnocts CategorizedItem 6y11e'r OTO6pa>KaTI>C$I Ha CBA3BIBAIOILYIO Ta6JII/IHy,
KaK TTOKa3aHo Jajee.
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<< Table >> << Table >>
CATEGORY ITEM
ID << PK >> ID << PK >>
<< Table >>

CATEGORY_ITEM
CATEGORY_ID << PK >> << FK >>
ITEM_ID << PK >> << FK >>
ADDEDBY
ADDEDON

Puc. 8.16 < [ononHutenbHble CTONOLbI
B TabnnLe coeanHeHnNs ans OTHOLLEHUS MHOrMe KO MHOMM

JIuctunr 8.4 « OTobGpaxeHne OTHOLLIEHMSI MHOIME KO MHOMVM C MOMOLLbIO KJlacca
CategorizedItem

®daiin: /model/src/main/java/org/jpwh/model/associations/manytomany/
linkentity/ Categorizedltem.java

@Entity

@Table(name = "CATEGORY_ITEM")

@org.hibernate.annotations.Immutable <— @ OGwsBngeT KNacc HeM3MEHSEMbIM

public class CategorizedItem {

@Embeddable
public static class Id implements Serializable { <— @ WukancynupyeT cOCTaBHOIA KoY

@Column(name = "CATEGORY_ID")
protected Long categoryld;

@Column(name = "ITEM_ID")
protected Long itemId;

public Id() {
}

public Id(Long categoryIld, Long itemId) {
this.categoryId = categoryld;
this.itemId = itemId;

}

public boolean equals(Object o) {
if (o != null & o instanceof Id) {
Id that = (Id) o;
return this.categoryld.equals(that.categoryIld)
&& this.itemId.equals(that.itemId);
}

return false;

}

public int hashCode() {
return categoryId.hashCode() + itemId.hashCode();



236 < [1pOABVHYTHIE MpUEMbI OTODPaEXKEHSI CBSI3EM MEXXAY CYLLIHOCTSIMIA

}

@EmbeddedId <— @ OtoGpaxaeT CBOCTBO MAEHTUDMKATOPA U CTONGLLI COCTABHOO KItoYa
protected Id id = new Id();

@Column(updatable = false)
@NotNull
protected String addedBy; <— @ OtoGpaxaeT UM NoNb30BATENS

@Column(updatable = false)
@NotNull
protected Date addedOn = new Date(); <— @ OrtoGpaxaer Bpems

@ManyToOne
@®3oinColumn(
name = "CATEGORY_ID",
insertable = false, updatable = false)
protected Category category; <— @ OtobGpaxaer kateropuio

@ManyToOne
®JoinColumn(

name = "ITEM ID",

insertable = false, updatable = false)
protected Item item; <— @ OrtoGpaxaet ToBap

public CategorizedItem(
String addedByUsername, <— @ KoHctpyupyeT 06bekT Categorizeditem
Category category,
Item item) {

this.addedBy = addedByUsername; MpuceanBaHue

this.category = category; 3HaYeHui

this.item = item; nongm knacca lapaHTupyert
CCbINIOYHYIO LIENOCTHOCTb,

this.id.categoryIld = category.getId(); YCTaHOBKa 3HAYEHMS €C/N OTHOLIEHNE

this.id.itemId = item.getId(); nieHTudukatopa ABYHanpaseHHoe

category.getCategorizedItems().add(this); <=
item.getCategorizedItems().add(this);

}
/] ...

ITO OBOJIBHO GOJIBINON (hparMeHT KOJIa ¢ HOBBIMU aHHOTAIMSIMU. BO-11EPBBIX, 3TO
HEU3MEHSAEMBI KJIACC CYNIHOCTH, CIIEI0BATEBLHO, BBl HE CMOKETE OOHOBUTH 3HAUCHUST
CBOIICTB 0OBeKTa Moce co3aanus. Ecan o6bstBUTh Kiace HensmensiembiM, Hibernate
CMOXKET IIPUMEHUTh HEKOTOPbIe OINTUMM3AINU, HAIIPUMED He IIPOBEPATb COCTOAHUA
00BEKTOB BO BPEMST BHITATKUBAHNS KOHTEKCTa Xpanenns @.

Krace cymuoctu nossken nuMets cBoiictBo uaentudukaropa. [lepsuunbiii kioy
CBSI3bIBAtOIIEN TaOMUIbl BKJOYaeT cTosO1bl CATEGORY_ID w ITEM_ID. Tloartomy
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B KJlacce CYITHOCTH TakKe 00BSIBJEH COCTaBHOM KJIFOU, KOTOPBIU /Jist yA06CTBA UH-
KaICyJMPOBaH BO BJIOKEHHOM KJIacCe BCTpauBaeMoro KommoHeHTa @. [Ipu skesannn
ATOT KJIACC MOKHO TIOMECTUTD B OT/IeIbHbIH (aityn. HoBast annorarust @EmbeddedId ©
oToOpakaeT CBOMCTBO UACHTU(MUKATOPA ¥ CTOJOII COCTABHOTO KJtOUYa B TaOJIHILY
CYTIIHOCTH.

Tanee caeayioT aBa cBoiicTBa, oroOpaskamoliue uMs Iojb3oBaTess (addedBy) @
u BpeMst (addedOn) @ B cToJGIBI TAGIUIIBI COETUHEHUS. DTO U €CTh Ta caMasi «JI0M0JI-
HUTEIbHAS UHGOPMAITUS O CBSA3U».

[lBa noJist ¢ anHorarueit @anyToOne — category ® (kareropusi) u item @ (toBap) —
OTOOPAKAIOTCS B CTOJOIBI, YoKe TIEPEUNCTICHHbBIC B HACTPOMKAX 0TOOPasKEHUST UICHTH-
¢ukaropa. InTepecHo OTMETUTD, YTO 37IeCh ¢ TTOMOTIBIO TTapaMeTpoB updatable=false
u insertable=false aTu cBoiicTBa OOBSABIAIOTCS AOCTYIHBIMU TOJBKO JISI YTEHUSI.
Bararogapst atomy Hibernate Oyzer sanuchiBath 3HaUeHUsT CTOJIOIOB, UCTIOb3YsI 3HA-
yenue uaeHTudUKaTopa sk3emiisapa CategorizedItem. B To ske BpeMs BbI CMOKETE Y-
TaTh U MPOCMATPUBATh CBI3aHHBIE AK3EMILISIPBI, BbI3bIBas categorizedItem.getItem()
u getCategory() coorBeTCTBEHHO (eC/u 0TOOPA3UTh OJIMH CTOJMOEIL IBAKIbI, HE OTPAHU-
41B JOCTYIIA B OAHOM U3 OTOOpaskeHnH, Ipy 3arrycke npuaoxenns Hibernate mosxanry-
ercs Ha Ayb6aupoBaHue 0ToOpaskeHni cTonona).

Taxsxe Bo BpeMsi co3anust ak3eMinisipa CategorizedItem @ npoucxoaut npucBan-
BaHue 3HAYCHUH MACHTUPUKATOPA: TIPUJIOKEHUE BCETA TOJIKHO YCTAHABIUBATD 3HA-
yeHust cocraBHoro kiioda;, Hibernate ne 6yzmer nx renepuposars. O6patute ocoboe
BHUMaHIE Ha KOHCTPYKTOP — KaK OH YCTaHABJMBaeT 3HAUCHUS MMoJiel Kiacca u obec-
MEYNBAET CCHIJIOUHYIO I[EIOCTHOCTD, 0TOOPasKast KOJJIEKITUN TI0 00eUM CTOPOHAM acCo-
rari. Mbl 0T06pasuM 9TH KOJUIEKITNH lajiee, 4TOObI 06eCednTh IBYHAPaBIEHHYIO
HaBUTAINTO.

ITOr0 OJIHOHANIPABJIEHHOTO OTOOPAKEHUS JOCTATOYHO JIJIsI HOIEPKKI OTHOIIE-
HUS MHO2UE KO MHOZUM MeXXly Kiaccamu Category u Item. [l co3nanus cBA31 HY>KHO
CKOHCTPYUPOBATh U COXpaHUTh 00beKT CategorizedItem. UToObl paspyIinuTh CBS3b,
ynaaure ak3emiisap CategorizedItem. Konerpykropy kinacca CategorizedItem tpeby-
eTCsl IPeIOCTABUTD yiKe XpaHsecs 9K3eMILIApbl kiaccoB Category u Item coorBer-
CTBEHHO.

Ecnu tpebyercs peannsoBarh JABYHAPABICHHYIO HABUTAIIMIO, OTOOPA3UTE KOJIJIEK-
I[110, UCTIOJIb3Ys aHHOTaIMIO @0neToMany B kiacce Category u/wim Item:

daiin: /model/src/main/java/org/jpwh/model/associations/manytomany/
linkentity/ Category.java

@Entity

public class Category {

@0neToMany (mappedBy = "category")
protected Set<CategorizedItem> categorizedItems = new HashSet<>();

/] ...
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daiin: /model/src/main/java/org/jpwh/model/associations/manytomany/
linkentity/Item.java

@Entity

public class Item {

@0neToMany (mappedBy = "item")
protected Set<CategorizedItem> categorizedItems = new HashSet<>();

/] ...

Kasxmast 13 cTOpoH 0TOOpakaeTcsl aHHOTAIMsIMU B Kaacce CategorizedItem, mostomy
Hibernate yske 3Haer, 4To jejaTh K BBIIIOJIHEHUH UTEPALIUI 110 dJIeMEeHTaM KOJLIeK-
11K, BO3BpalllaeMoii 1100bIM 13 MeTo10B getCategorizedItems().

Bot kak co3gaiorcst u cCOXpaHAIOTCS CBA3U:

daiin: /examples/src/test/java/org/jpwh/test/associations/
ManyToManyLinkEntity.java

Category someCategory = new Category("Some Category");

Category otherCategory = new Category("Other Category");

em.persist(someCategory);

em.persist(otherCategory);

Item someItem = new Item("Some Item");
Item otherItem = new Item("Other Item");
em.persist(someItem);
em.persist(otherItem);

CategorizedItem linkOne = new CategorizedItem(
"johndoe", someCategory, someItem

);

CategorizedItem linkTwo = new CategorizedItem(
"johndoe", someCategory, otherItem

)s
CategorizedItem linkThree = new CategorizedItem(
"johndoe", otherCategory, someItem

)s

em.persist(linkOne);
em.persist(linkTwo);
em.persist(linkThree);

OCHOBHOE IPEUMYIIECTBO 3TOI CTPATErUU COCTOUT B BOBMOYKHOCTH J/IBYHAIIPABJIEH-
HOI HaBUTAITUUW: Bbl MOJKETE IOJYYUTDb BCE€ TOBAPbI, OTHOCANIINECI K ZlaHHOﬁ KaTeropunu,
BbI3BaB someCategory.getCategorizedItems(), a 3aTeM OCyIIECTBUTh HABUTALUIO B 00-
pPaTHOM HallpaBJIeHUU ¢ TIOMOIIbIO someItem.getCategorizedItems(). HepocTaTkom siB-
Jisiercs boJiee CJIOKHBIN KOJI yIIpaBJIeHUs 9K3eMILIgpaMu cyliHocrell CategorizedItem,
KOTOpbIE HYJKHO CO3/laBaTh W YAQJISTh He3aBUCUMO. Takske TpeGyeTcst ONpelesuTh
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B KJsacce CategorizedItem HekOTOPYIO MH(MPACTPYKTYPY, TAaKyIO KaK COCTABHOU WJICH-
tudukaTop. HeGombImmm yrydiieHneM MOTJIO OBl cTaTh IPUMEHEHNE mapameTpa Casca-
deType.PERSIST /11 HEKOTOPBIX aCCOLMAIMI, UTO CHU3UJIO Obl YUCJIO BBI3OBOB METO/A
persist().

B npeapiymiem mpuMepe Mbl COXPAHSJIN TTOJIB30BATES, CO3/IABIIETO CBI3b MEKIY
sKseMILisipamMu Category u Item, B Bue 0ObIUHON CTPOKU ¢ UMeHeM. Eciiu BMecTo 91010
co3/1aTh B TabJIMIlE COeMHEHUsT CTOJIOEI] BHENTHETO KJitoua USER_ID, moJyanuTcst Tpoi-
Hoe ortHoteHne. Kimace CategorizedItem Oyser HaxoAuThCsl B OTHOIIEHUH @ManyToOne
¢ kyaccamu Category, I'tem u User.

B caeyroteM pasjesie Bbl MO3HAKOMUTECH C €IIe OJHON cTpaTerneil 0ToOpaKkeHust
muozue k0 muozum. Urobbl cienath mpuMep 60Jiee HHTEPECHBIM, CO3AaJUM TPOIHYO
CBS3b.

8.3.3. TpoiHble cBA3U C KOMMOHEHTaMM

B MpeAbIAyIIEM pa3/ieji€e Mbl ITPEACTABJIANIN OTHOIIECHNE MHOZUE KO MHOZUM C TIOMOIIBIO
KJlacCa CyHnIHOCTH, 0T06pa>1<aeM0r0 Ha CBA3bIBAIOIYTO Ta6JII/IHy. BOBMO)KHO, yTO 6oJICE
HpOCTOfI aJIbTepHaTHBOﬁ OBLIIO OBI OTO6pa>K€HI/I€‘ KjiacCa BCTpanBaeMOIo KOMIIOHEHTA:

daiin: /model/src/main/java/org/jpwh/model/associations/manytomany/ternary/
Categorizedltem.java

@Embeddable
public class CategorizedItem {

@ManyToOne
@3oinColumn(

name = "ITEM_ID",

nullable = false, updatable = false
)

protected Item item;

@ManyToOne
@®JoinColumn(
name = "USER_ID",
updatable = false
)
@NotNull <
protected User addedBy;

He dopmupyet orpannyenus SQL
@Temporal(TemporalType.TIMESTAMP) W, CNIE0BATENBHO, HE BXOANT
@Column(updatable - 'False) B COCTaB NepBUYHOrO Knova
@NotNull <
protected Date addedOn = new Date();

protected CategorizedItem() {
}

public CategorizedItem(User addedBy,
Item item) {
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this.addedBy = addedBy;
this.item = item;

}
/] ...
}
<< Table >> << Table >> << Table >>
CATEGORY ITEM USERS
ID << PK >> ID << PK >> ID << PK >>

= —

<< Table >>
CATEGORY_ITEM
CATEGORY_ID << PK >> << FK >>
ITEM_ID << PK >> << FK >>
USER_ID << FK >>
ADDEDON

Puc. 8.17 < CsgasbiBalowasa Tadbnmua
C TpeMs CToNOLAMUN BHELLIHNX KIOYei

3/1ech MOSIBUIIOCH HOBOE OTOOpaskeHue cBsisu @ManyToOne BO BcrpauBaemMoM (@Em-
beddable) kiacce, a TakyKe JONOJHUTEIbHBII CTOIOEI] COEIUHEHNS ¢ BHEIIHUM KJIIO-
yom USER_ID, cosiaromiuii TpoitHoe oTHoLIeHre. BarisiHuTe Ha cxemy Gasbl JaHHbBIX Ha
puc. 8.17.

ButaniesibiieM KoJJIEKITUU BCTPaMBAEMbIX KOMIIOHEHTOB SIBJISIETCSI CYIIHOCTH Cate-

gory:

daiin: /model/src/main/java/org/jpwh/model/associations/manytomany/ternary/
Category.java

@Entity

public class Category {

@ElementCollection
@CollectionTable(
name = "CATEGORY_ITEM",
joinColumns = @JoinColumn(name = "CATEGORY_ID")

)

protected Set<CategorizedItem> categorizedItems = new HashSet<>();

/] ...

K coxasnenuto, 1aHHOe 0TOOPaKeHNE HECOBEPIIIEHHO: TP 0TOOPAKEHUN KOJLJIEKITUT
(@ElementCollection) BcTpamBaeMoro TuIa BCe CBOWCTBA I€JE€BOTO THUIIA, NMEIOIINE
mapameTp nullable=false, ctTanoBSTCS 9acThio (COCTAaBHOTO) TMEPBUYHOTO KJfoya. XO-
uetcst, YTOOBI Bee cToOMbI Tabiuisl CATEGORY_ITEM mmesu orpanuderue NOT NULL. Ho
B COCTAaB MEPBUYHOTO KJIH0YA JOJKHBI BXOAUTH TOJBKO cTOIOIBI CATEGORY_ID u ITEM_ID.
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[l71s1 aTOTO BCe CBOICTBA, HE BXOJSTINE B COCTAB TIEPBUYHOTO KJTIOUA, CJIEyeT OTMETUTD
anHoTareil @NotNull us Bean Validation. B takom ciydae (1TOCKOJBKY 9TO BCTpau-
BaeMbIil kiacc) Hibernate npournopupyer annoraruu Bean Validation mist peanmsa-
MY TIEPBUYHOTO KJI0Ya M BO BpeMsi TeHepaiuu SQL-cxembl. OHAKO B 9TOM cIydae
cro61el USER_ID 1 ADDEDON B chopMHUPOBAHHOI CXeMe HE MOJMYIaT COOTBETCTBYIOIIX
orparndernii NOT NULL, KOTOpbIe IPUAETCS 0OABJISATH BPYUHYIO.

[IpeumyimecTBOM 3TOH CTpATETUN SBJSETCS HESIBHBIN KU3HCHHBIN UK CBSI3aH-
HBIX KOMIIOHEHTOB. /lJis co3maHmst CBsI3U MeXay sk3eMiuispamu Category u Item
HYJKHO J00aBUTh B KOJIEKIIMIO HOBBII sK3eMILisip CategorizedItem. /It paspyiie-
HUSI CBSI3U IOCTATOYHO YAAIUTH 3JIEMEHT U3 KOJJIEKIINH. J[OTIOJIHUTENbHBIX HACTPOEK
KacKa[inpoBanus He TpebyeTcs, a Java-Koj cTami mpoire (XOTs U 3aHUMAaeT OOJIbITe
CTPOK):

daiin: /examples/src/test/java/org/jpwh/test/associations/
ManyToManyTernary.java

Category someCategory = new Category("Some Category");

Category otherCategory = new Category("Other Category");

em.persist(someCategory);

em.persist(otherCategory);

Item someItem = new Item("Some Item");
Item otherItem = new Item("Other Item");
em.persist(someItem);
em.persist(otherItem);

User someUser = new User("johndoe");
em.persist(someUser);

CategorizedItem linkOne = new CategorizedItem(
someUser, someltem

)5

someCategory.getCategorizedItems().add(1inkOne);

CategorizedItem linkTwo = new CategorizedItem(
someUser, otherItem

)s
someCategory.getCategorizedItems().add(1inkTwo);

CategorizedItem linkThree = new CategorizedItem(
someUser, someItem

)5
otherCategory.getCategorizedItems().add(linkThree);

JIByHarpaByieHHast HABUTAIMS B 3TOH CUTYyaIlNM HEBO3MOKHA: TAKOW BCTPAaNBAEMbIN
KOMIIOHEHT, KaK CategorizedItem, He moaaepKUBaeT OOIIMX CCHLIOK 110 OIPEAEIEHUIO.
Taxke HEBO3MOKHO OCYIIIECTBUTD Iepexojt oT oObekTa Item k o6bekTy CategorizedItem,
MO9TOMY B KJ1acce Item HeT oToOpaskeHUst 3TO# CBsA3H. BMECTO 9TOr0 MOJKHO HAITHUCATh
3aITpoOcC I M3BJACUCHUS BCEX KaTeropuil Janaoro ToBapa (Item):
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daiin: /examples/src/test/java/org/jpwh/test/associations/
ManyToManyTernary.java

Item item = em.find(Item.class, ITEM ID);

List<Category> categoriesOfItem =
em.createQuery(
"select c¢ from Category c " +
"join c.categorizedItems ci " +
"where ci.item = :itemParameter")
.setParameter("itemParameter”, item)
.getResultlist();

assertEquals(categoriesOfItem.size(), 2);

Bor MbI 1 3aBepiiIn Baiiie epBoe 0ToOpakeHre TPOUHON cBsi3u. B npeabiayinx
rJIaBaX BBl BUIETU TPUMEPBI paboThi ORM €O CJI0BapsIMU; KJIIOYM U 3HAYCHUST BCET/IA
MMeJIH [TPOCTON WJIM BCTpamBaeMblil TUIL B ciemytolieM pasjiesie Bbl ITO3HAKOMUTECH
¢ 6oJiee CIOKHBIMU THITAMU TP KJTI0Y,/3HaYeHIE U UX OTOOPaKEHUSIMI.

8.4. (85131 MeXXAY CYLLIHOCTSIMWN
C NCNOAL30BaHMEM CAOBapen

Kimouamu u 3HadeHMsIMU CT0Bapeil MOTYT OBITh IPYTHE CYNTHOCTH, YTO AET IPYTYIO
cTpaTeruio OTOOPaKEHUs CBS3U MHO2Ue KO MHOZUM U TPOIHOTO oTHOuIeHus. [l Ha-
Jasia MPe/IosIoKUM, YTO CCBLIKON Ha CYIIHOCTD OY/IET TOJIBKO 3HAUECHIE B KAXK/IOM dJIe-
MEHTE CJI0Bap.

8.4.1. CB93b OAMH KO MHOMMM CO CBOMCTBOM ANS KJjo4a

Ecjiit sHaueHneM KaskI0To 3JIeMEeHTa cJioBapst OyIEeT CChUIKA Ha IPYTYIO CYIHOCTB, T10-
JIYUUTCSI OTHOIIEHUE 00UH KO MHOZUM MEXKIY CyIHOCTsIMU. KJTtou ctoBapst MeeT 1poc-
TOW THUTI, HarpuMep Long.

[Tpumepom Takoif CTPYKTYPBI MOJKET CIYKUTD CYINTHOCTDH Item co cioBapeM aK3eM-
IIPOB Bid, rje Kasxaplil ajleMeHT sIBJsieTcs mapoil us uaenTudukatopa oobexra Bid
U CCBUIKK Ha Hero. Bo Bpemst 06xo/1a Kostekiuu someItem.getBids() daxkruuecku Oy-
JIYT BBITIOJIHSTHCST UTEPAIUU TI0 3JIEMEHTaM CJIOBaps, nMeromuM Buj (1, <ccbinka Ha
obbekT Bid c mepBuYHBIM KityoM 1>), (2, <cCbika HAa 06bekT Bid ¢ mepBUYHBIM KJOHOM 2>)
W T L

daiin: /examples/src/test/java/org/jpwh/test/associations/MapsMapKey.java

Item item = em.find(Item.class, ITEM_ID);
assertEquals(item.getBids().size(), 2);

for (Map.Entry<Long, Bid> entry : item.getBids().entrySet()) {
assertEquals(entry.getKey(),
entry.getValue().getId()); <€— B ponu kioua BeICTynaet naentudukarop obbexra Bid
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Tabuuipl, peasiusyolre JaHHOe 0TOOpakeHUE, He MPEACTABISIIOT HIYErO 0COOEH-
HOTO; y Hac ecTb Tabuibl ITEM 1 BID, co cTosib1ioM BHelHero kitoda ITEM_ID B tabiiu-
e BID. ITo Ta ke cxeMa, uTo ObLIa MoKaszaHa Ha puc. 7.14 a1 oToOpasKeHus CBI3H
00U KO MHOZUM,/MHOZUE K 00HOMY, ICIIOJIb3YIOMIast OOBIYHYIO KOJIEKIIMIO BMECTO CJIO-
Bapst (Map). Harireii 1ies1b1o siBJIsieTCSl HECKOJIBKO UHOE MPEJICTaBIeHIE JAaHHBIX B IIPU-
JIOJKEHU.

JlobGaBum B Kiace Item nose bids Tumna Map:

daiin: /model/src/main/java/org/jpwh/model/associations/maps/mapkey/
Item.java
@Entity
public class Item {
@MapKey(name = "id")

@0neToMany (mappedBy = "item")
protected Map<Long, Bid> bids = new HashMap<>();

/] ...

3zech nosiBUIIach HOBast anHoTanus @MapKey. Ona oTobpasaert moJie 1ejieBoi Cy-
HOCTH — B JIAaHHOM cirydae Bid — kax kimiou ciroBapsi. Ecimn ne ucnosp3oBats arpubyra
name, Mo yMOJYaHUIO OY/IET BHIOPAHO UMsI CBOWCTBA-MAEHTU(DUKATOPA TIETEBON CYTIT-
HOCTH, TTO3TOMY B JJAHHOM IIPUMepe ITapaMeTp name He Hy:KeH. [lockosbKy KiIfoun cJ1o-
Bapst 06Pa3yIoT MHOKECTBO, MOJKHO OKUIATH, YTO 3HAUEHUsST KOHKPETHOTO CITOBAPSI
Oy/lyT YHUKAJIbHBIMU. DTO CIIPABEIMBO IS IEPBUYHBIX KJIIOYeH 9K3eMILISIpoB Bid,
HO BPSIJL JIU JJIsT KaKNX-HUOY /b IPYTHUX 110J1€ei Kiiacca Bid. Tosbko BbI MOKeTE rapaHTi-
poBaTh YHUKAJIBHOCTD 3HAYeHUIT BbIOpanHoro coiictBa — Hibernate we Gyner mesats
TIPOBEPKY.

B 0CHOBHOM, ¥ TOBOTLHO PEKO, TAHHDIH cTOCO6 0TOGPAKEHNST TPUMEHSIETCST, KOTIA
TpebyeTcs peamn30BaTh 00XO/ ITEMEHTOB CJIOBAPST, NCTOIb3YS B KAUeCTBE KI0Ya Ka-
Koe-Jnb0 CBOIICTBO CYIHOCTH, KOTOPAsH SIBJISIETCST 3HAYEHMEM 3aITHCH, TOCKOJIbKY TaK,
BO3MOJKHO, y100Hee oToOpaxkarh Hannble. Yale cI0Bapy HPUMEHSIOTCS B CEPe/iie
TPOITHOIT acconmaImm.

8.4.2. TponHoe OTHOLWIEHWEe BuAa KJoY/3HavyeHne

BaM, 10J5KHO OBITh, y7Ke CKYYHO, HO MbI 0O€IIaeM, 4To 9To OyAeT MoCcIeAHUI pas, Koria
MBI ITOKAKEM €IIe OUH CII0c00 0TOOPasKEHNUST CBSI3U MEsKLy Kaccamu Category u Item.
Panee B pasnene 8.3.3 /s 1pefcTaBiaeHUsT CBSI3U Mbl UCIIOJIb30BAJIM BCTPABAEMbIi
komronenT CategorizedItem. 3/ech MbI TOKa)KeM, Kak MPEACTaBUThL OTHOIIEHUE C T10-
MOIIBIO CJIOBAPsT BMECTO JIOTIOJTHUTENBHOTO KJacca Java. KimoyoMm Kaskaoro sjemMeHTa
Gyner cayskuth ToBap (Item), a cBA3aHHBIM 3HaUYeHEeM — IoJb3oBarelb (User), qoba-
BuBIMi ToBap (Item) B kateropuio (Category), Kak mokasano Ha puc. 8.18.

Tabiuia coeguHeHns /CBA3K, KaK I0Ka3aHo Ha puc. 8.19, mMeer Tpu cromabua:
CATEGORY_ID, ITEM_ID u USER_ID. Kosurekiueii Map Biiajieer cyniHocth Category:
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0.*
Category

<<Map Key>>
1

Puc. 8.18 < Konnekums Map co cBa3smu
B BMAE nap Ktoy/3HavyeHne

<< Table >> << Table >> << Table >>
CATEGORY ITEM USERS
ID << PK >> ID << PK >> ID << PK >>
e
<< Table >>

CATEGORY_ITEM
CATEGORY_ID << PK >> << FK >>
ITEM_ID << PK >> << FK >>
USER_ID << FK >>

Puc. 8.19 < CsasbiBalowas Tadbnuua
npencTaBnsaeT napbl KN0Y/3Ha4YeHNe Konnekunm Map

daiin: /model/src/main/java/org/jpwh/model/associations/maps/ternary/
Category.java

@Entity

public class Category {

@ManyToMany(cascade = CascadeType.PERSIST)
@MapKeyJoinColumn(name = "ITEM_ID") <€— Mo ymonyanuio TEMADDEDBY _KEY
@JoinTable(
name = "CATEGORY_ITEM",
joinColumns = @JoinColumn(name = "CATEGORY_ID"),
inverseJoinColumns = @JoinColumn(name = "USER_ID")

)
protected Map<Item, User> itemAddedBy = new HashMap<>();

/] ...

Annotaiuro @MapKeyJoinColumn MOKHO OIyCTUTH; 110 yMoJuanuio Hibernate crene-
pupyet nma ITEMADDEDBY_KEY i croJibia COeIMHEHU S /BHEIITHETO KJII04a, CChLIafoIe-
rocst Ha Tabsruiry ITEM.

K MoMeHTy co3anmst cBsi3u MeK/y BCEMU TPEMSI CYNTHOCTSMU KasK/[ast U3 HUX J0JIK-
Ha XPaHUThCS B 6a3e TaHHbIX:

daiin: /examples/src/test/java/org/jpwh/test/associations/MapsTernary.java

someCategory.getItemAddedBy().put(someItem, someUser);
someCategory.getItemAddedBy().put(otherItem, someUser);
otherCategory.getItemAddedBy().put(someItem, someUser);
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JLJ1st pas3pyiieHnst CBS3N yAAIUTe 9JIEMEHT U3 cIoBapsi. ITo yaobuslil Java API s
YTIPABIEHUST CAOKHBIMU OTHOIIEHUSMHI, CKPBIBAIOTIII CBSI3BIBAIONIYIO TAGIHITY C Tpe-
M cTosbIIamMu B 6ase aHHbIX. Ho MTOMHNTE, YTO HA MPAKTUKE CBSI3LIBAIOIIHE TAOTUTIHI
9acTO 00PACTAIOT IOIOJHUTEIBHBIMU CTOJIOIAMH, ¥ TOCJIEAYOmuUil pehakTOpHHT Kozia
Java-npuioskeHnsa MoKeT 0Ka3aThCs 3aTPaTHBLIM, €CJIM BbI 3aBUCUTE OT API KoJLIeKIInN
Map. Panee y rac 6611 cTOTGe1t ADDEDON cO 3HAUEHMEM BPEMEHU CO3TAHMST CBSI3H, HO /IS
3TOT0 OTOOPAsKEHMST HAM HPHIILIIOCH €ro yOpaTh.

8.5. Pesiome

O  Bsl y3HaMH, KaK 0TOOPAKATH CIOKHBIE OTHOIIEHUS MEKILY CYIHOCTMU, UCTIOIb-
3ysl CBSI3M 00UH K OOHOMY, 00UH KO MHOZUM, MHOZUE KO MHOZUM, TPOUHbBIE CBSI3H
U CBSI3U CYIIIHOCTEH CO CTTOBAPSIMU.

O Vmporaiite OTHOIIEHUST MEKY KJIACCAMU, M BAM PEKO MOHAMOOUTCST UCTIONB30-
BaTh GOJIBINYIO YACTh MOKA3aHHBIX CIOCOOOB 0TOOpaskeHus. B yactHOCTH, Beerna
JIyUIIle TIPEJCTABUTD CBSA3b MHOZUE KO MHOZUM B BUJIE [IBYX CBSI3el MHOZUE K OOHOMY
U3 TPOMEKYTOUHOTO KJIacca CYIHOCTH MO0 KaK KOJIJIEKIUIO0 KOMIIOHEHTOB.

O TIpexme ueM GpaThes 3a CIOKHOE 0TOOpaKeHue, yOeuTech, 4TO KOJJIEKIUs Jeii-
cTBUTENBbHO HeoOxoMa. CripocuTe cebst, Kak 4acTo OTPeGyeTCst BBIOIHATH UTe-
paru 1o BCeM 3JIeMEeHTaM.

O CrpykTypbl Java, HOKa3aHHBIE B 3TOH IJ1aBe, TOPOM MOTYT YIIPOCTUTD AOCTYII K /IaH-
HBIM, HO, KaK IIPABUJIO, YCIOKHAIOT XpaHeHne, U3BMEHEeHNE U yajleHue.
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B aTow rnase:

O  yny4yweHue cxembl SQL ¢ NOMOLLBIO AOMONHUTENbHBLIX MHCTPYKUMIA DDL;
O B3aumopencTBMe C yHacnenoBaHHOM 6a30i AaHHbIX;

Q oTobpaxeHne COCTaBHbIX KIOYEN.

B T0ii T1aBe Mbl paCCMOTPHUM CaMYI0 BasKHYIO YacTh Ballleil cucTeMbl — cXeMy Gasbl
JAaHHbBIX, KOTOPas COAEPKUT HAOOP MPABUJI IEJIOCTHOCTH, — CO3IaHHYIO BAMU MOJEb
peanbHOTO MUpa. Eciin B peasibHbIX YCJIOBUSIX B BallleM TIPUJIOKEHUN MOKHO BbICTAB-
JIITh TOBAP Ha TOPI'M TOJBKO OJIMH Pas, cxeMa 0asbl JaHHbIX JOJIKHA TAPaHTUPOBATh 9TO
ycaosre. Ecii Ha ayKIMoHe Beerjia ecTh HauajibHas [ieHa, MOJeJIb Balleii 6asbl JaHHbIX
JIOJKHA COJIEPIKATh COOTBETCTBYIOIee orpaHnvenue. Ecju maHHble COOTBETCTBYIOT
BCEM TIPABUJIAM IIE€JIOCTHOCTH, OHU HA3BIBAIOTCS CO2NACOBAHHIMU — TEPMUH, KOTOPbII
BHI ellle BcTpeTuTe B paszesie 11.1.

MpbI Takske Ipe/InoJiaraeM, 4To COTJIACOBAHHbIE TAHHBIE KOPPEKMHbL: BCE YTBEPK/Ie-
Hug B 6ase JaHHbIX, ABHbIC WU HeABHbIE, ABJSIOTCS NCTUHHBIMU, BCE OCTAIBHOE JIOK-
Ho. Ecsin BaM xouercs y3HaTh O0JIbIIIE O TEOPHH, CTOSIIIEN 32 9TUM ITOAXOA0M, TPOUTHUTE
0 NPEONOLOACCHUL O 3AMKHYMOCIU MUPa'.

aBHble HoBOBBeaeHuda B JPA 2

e dopmMupoBaHME CXeMbl U BbIMOJIHEHVE NPOU3BOJIbHLIX cLieHapueB SQL BO Bpems 3a-
rpy3ku Tenepb CTaHAAPTU3MPOBAHO N MOXET OblTb HACTPOEHO B pamkax eauHULbI
XpaHeHUs.

e MoxHO oTo6paxaTb U HaCTpaMBaTb 3JIEMEHTbI CXEMbI, TAKME KaK MMEHa UHOEKCOB
1 BHELLIHVX KJTIO4€El, NCMNOJIb3ys CTaHAaPTHbIE aHHOTaLUN.

U http://wiki-org.ru/wiki/Mpeanonoxenune_o_samkHyTocTU_mupa. — Ilpum. peo.
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e BHeLUHWe KoYN 1 CBA3N MHOrMe K 04HOMY MOXHO 0TOBpaxaTtb C MOMOLLbIO COCTaB-
HOro NMePBUYHOrO KJto4a B BUAE «MPOU3BOOHON CYLLIHOCTU», UCMNOMb3YH aHHOTaLMIO
@MapsId.

Wuorga ectb BO3MOXKHOCTD HayaTh IIPOEKTUPOBaHUE cBepXy BHU3. HeT HU cxembl
6a3bl JIAHHBIX, HU, CKOPEe BCET0, CAMUX JIAHHBIX — Ballle MPUJIOKEHIE COBCEM HOBOE.
Muorue paspabOTYMKH ¢ YAOBOJIbLCTBHEM 103BOJIsI0T Hibernate aBromatuecku creme-
PUPOBATH CIIEHAPUU JIJIsI CO3/[aHUA cXeMbl 6a3bl JaHubIX. Takxe Bbl, CKOpee BCero, mo-
sBosute Hibernate passepHyTh cxeMy B TeCTOBOII 6ase JaHHBIX Ha BallleM KOMIIbIOTepe
ISt pa3pabOTKU WK B BAIlel CUCTEMEe HEIIPEPHIBHOTO PA3BEPTHIBAHUS [IJisI BHITIOJIHE-
HUSI WHTETPAIIMOHHBIX TecTOB. [103Ke agMuHuCTPaTOp 6a3bl JaHHBIX BO3bMET CreHe-
pPUPOBaHHBIE CIIEHAPUHU U CO3/IACT OKOHYATEJNbHYIO U YJIYUIIEHHYTIO CXeMY JIJIs Pa3Bep-
THIBAHM: IIPOrPaMMBbI B paboueii cpeze. B mepBoii yacTu 9T0ii IJ1aBbl Bbl YBUAUTE, KAK
YIIYUIINTD cXeMy, uciosib3yst JPA u Hibernate, uTo06sl ciiesiaTh Balero aMMHUCTPAaTOPa
6a3bl JIAHHBIX CYACTIIUBBIM.

Ha npyrom koniie crieKTpa HaX0[ATCA CUCTEMBI € YIKe CYIECTBYIONIMMU U, BEPOSITHO,
CJTIOKHBIMU CXeMaMU 1 IAHHBIMU, KOTOPbIE KOIUJINCH rojlaMmu. Barie HoBoe mipuiioske-
HUE CTAaHeT JIUIIb MaJeHbKUM BUHTUKOM B OTPOMHOM MeXaHW3Me, 1 Balll 3/ [MUHUCTPA-
TOp 6a3bl JAHHBIX He MO3BOJMUT BHECTU HUKAKUX (Jlaske caMbix Ge300UHBIX) U3MEHE-
Huii B 6asy ganubix. Bam monazoburcst rubkoe 00beKTHO-PENSIIUOHHOe 0TOOpaKeH e,
4TOOBI HE TIPHUIILIIOCH TOTOM BHOCHUTD CJIMIITKOM MHOTO M3MEHEHHUI B KJIACCHI Java, eciin
He Bce OyIeT HOJIy4aThCs cpasy. DTO CTaHeT TeMON BTOPOM MOJOBUHBI JAHHOI TJIaBbl
HapsiLy ¢ 06CYKIEHUEM COCTABHBIX TIEPBUYHBIX U BHEITHUX KJIIOUEH.

Mpbl HauHEM € COBEPIIIEHHO HOBOI peasin3alii 1 PaCCMOTPUM CXEMBbI, CTeHEePUPO-
Bannbie Hibernate.

9.1. YAyHwaem cxemy 6a3bl AaHHBLIX

Hibernate unraer Kjacchl mpeiMeTHON MOJIE/IU U MeTaJaHHble 0TOOpaKEeHUs U FeHepu-
pyer uHCTpYKIuu DDL, hopmupyiotiie cxemy 6asbl faHHBIX. VX MOKHO 9KCIIOPTHPO-
BaTh B TEKCTOBbII (hailJI MJIU BBITIOJIHATH HEMOCPEACTBEHHO B Gase JaHHbBIX KasKIblil pas,
KOT'/Ia TPOBOJIUTCST UHTETPAITMOHHOE TecTpoBaHue. [I0CKOIbKY SI3bIK OTTMCAHUS CXEMbI
B 3HAYUTEJIBHOU CTEIEHN 3aBUCUT OT MCIOJIb3yeMOil 6a3bl JAHHBIX, Kbl apaMeTp
B MeTa[aHHbIX 0TOOPasKEHUsI MOKET TIPUBSA3ATh BAC K OIPEIEJCHHON CHCTEME; TOMHUTE
00 5TOM IIPU OIPEAETEHUU CXEMBbI.

Hibernate aBroMaTHueCcKr CO37a€T OCHOBHYIO CXEMY [JIst TaOJIUI U OTPaHUYECHUI;
OH JIasKe OTIPe/Ie/IsIeT TIOCIeI0BATEIbHOCTH B 3aBUCUMOCTH OT BBIOPAHHOTO TeHepaTopa
uaertndukatopos. Ho HekoTopbie anemeHThl cxembl Hibernate He Mosker u He Oyer
€03/1aBaTh aBTOMaTH4YecKu. K HUM OTHOCSTCS HACTPOIKHU TPOU3BOIUTETBHOCTH, XapaK-
TEpHbIE ISt KOHKPETHOI Oa3bl IAHHBIX, 1 IIPOYHNE TapaMeTPbl, OTHOCSIINECS K (huside-
CKOMY XPaHEHWIO JaHHbIX (HAIpUMep, IpocTpancTBa Tabsmir). [ToMuMo GUsHIeCKIx
ACIIEKTOB, BAlll a[MUHUCTPATOP Gasbl JAHHBIX OOBIYHO MIPEAOCTABJISET JOMOJHUTEb-
HBIEC WHCTPYKI[MW JJIS YJIYUIIEHUsT CXeMbl. AJIMUHUCTPATOPbI (a3 JaHHBIX JOJIKHBI
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BKJTIOYATHCS B TTPOTIECC Pa3pabOTKY KaK MOSKHO PAHbIIIE /7SI TPOBEPKU CXEM, ABTOMATH-
uyecku creHepupoBanubix Hibernate. Hukorma He samyckaiite npuioxeHue B paboueit
cpefie, He TIPOBEPUB aBTOMATHIECKN CTEHEPUPOBAHHYIO CXEMY.

V3MeHeH s, clle/TaHHbIE aIMUHICTPATOPOM 0asbl IAHHBIX, MOTYT MepeaaBaThCst 00-
paTHO B cHCTeMY Java /iyt ToOaBIeHs B MeTaJlaHHbIe OTOOPAKEHISI, €CITH 3TO TIO3BO-
JISIeT Tpotiece paszpaboTki. Bo MHOTHX TTpoeKTax MeTafaHHbie MOTYT COIEP/KATD BCE He-
06X0IMMbIe U3MEHEHVISI, TIOJTyUYeHHBIE OT aJIMUHUCTPATOPa, 1 Ha 1X ocHoBe Hibernate
CMOKET CTeHEPUPOBATH OKOHIATETBHYIO Pa