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AnHoramus. B 2005 . s Hanmcan cTaThio, B KOTOPOH HMPUBOANI HanOoJIee CyIIECTBEHHEIE
4yepThl crangaproB ODMG 3.0 (o6bextHas monens ODMG) u SQL:2003 (Mozmens [HaHHBIX
SQL) u yOemurensHO (Kak MHE TOrJa Ka3ajJoCch) JOKa3bIBaJ, YTO CXOJCTBO MEXIY
00BEKTHON MOJIENBIO N 0OBEKTHBIMHU pacmupeHusMu SQL sBIsIeTCS YMCTO BHEIITHNM, YTO 32
ONM3KMMM Ha BMJ CHHTaKCHYECKMMM KOHCTPYKIMSAMM CKpPBIBAIOTCS TTyOMHHBIE Pa3IMUUs
MOZENBHOTrO0 ypoBHs. IlpuMmepamu Takux pasinuuii sBISIOTCS  (QOHHEHMAaHOBCKOE
pa3bIMEHOBaHHE OOBEKTHBIX HAeHTH(HUKaTopoB B Momenn ODMG mo cpaBHEHHIO C
acCOIMAaTHBHBIM Pa3bIMEHOBAHHEM CCBUIOYHBIX 3HaueHMil B Monenn SQL, pasnenbHoe u
HE3aBUCHMOE XpaHeHHe OOBEKTOB OIHOro oO0BekTHoro Tuma B Mogemn ODMG mo
CPaBHEHHUIO C XpaHEHHMEM BCEX CTPOK THIM3MPOBAHHOW TAaOJMIBI B OJHOH 3TOH Tabimne B
monemn SQL, xpaHeHHe OOBEKTHBIX HIEHTU(HKATOPOB B dKcTeHTe B Mojean ODMG u
XpaHEHHE B aHAJOre HKCTeHTa camux o0bekToB B Mozenu SQL u t.n1. C Tex mop mpouuio
MHOTO JIET, 32 KOTOPBIE s MOHSJI MHOTHE BEIIU, HEMPABUIBHO MM HEJOCTATOUYHO MPaBUILHO
MOHMMABIINECS MHOM TOT/a, ¥ MOCTENIEHHO MPHIIEN K BEIBOJAM, UTO:

1. pasnuumsi, KOTOpPbIE MHE Ka3aJlWCh INIyOWHHBIMH, TaKOBBIMHU HE SIBISIIOTCS, Ja H
BOOOIIIE HE ABISIIOTCS Pa3IMIUIMH YPOBHS MOJICIIH;

2. obOwekTHble pacmupeHus SQL oOecrednBaioT He MeHbIINE (a cKopee OOJbLINE)
BO3MOYKHOCTH, 4eM 00beKkTHast Moaeiasr ODMG;

3. mpu pasymMHOM (C mo3umuid cooOmectBa 6a3 maHHbBIX) ucnonb3oBaHud CYBJI,
ocHoBaHHOH Ha Mozenu ODMG, OynyT coszmaBaThesi 0a3bl TaHHBIX M CPEACTBa
MaHUITYJIUPOBAHUS UMH, OJM3KUE K TeM, KOTOPBIE IPEINCHIBACT MOJEINb JaHHBIX
SQL.

KiroueBble ci10Ba: MOJIENH JaHHBIX, 00bekTHas Monesb, ODMG 3.0, SQL, pa3ssiMmeHOBaHUE
00BEKTHBIX CCBUIOK, Pa3MEIICHHE 00BEKTOB.
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1. BeedeHue

B 2005 r. s Hamucan crateio [1], B KoTopol nmpuBOAMI HauOojee CYyIIeCTBEHHbIE
yepthl cranaapTroB ODMG 3.0 [2] (o0bektHast Mmomens ODMG) u SQL:2003 [3-4]
(Mozens manabix SQL) u yOeauTenbHO (Kak MHE TOT/A Ka3ajocCh) JOKA3bIBAJI, YTO
CXOJICTBO MEXAy OOBEKTHOH MOJENbI0 W OOBEKTHBIMHM paciimpeHusMu SQL
SBIISICTCS. YHCTO BHEIIHMM, YTO 33 OJM3KMMU Ha BHJ] CHHTAKCUYCCKUMH
KOHCTPYKIMSMH CKpPBIBAIOTCS TIIYOWHHBIE DPa3MU4YMs MOJEIBFHOTO YpOBHI. BoTt
murata w3 [l], KoTOpas AOCTATOYHO TOYHO XapaKTEPU3yeT MOHW TOTIAITHUE
B3rAbl: «EquHCTBeHHOE, uTO 0OBeamHseT monmenu maHHBIX SQL m ODMG, —
pa3BuTasg CHUCTEMa THIIOB C BO3MOXKHOCTBIO OIPEACICHUS HOBBIX THIIOB C
TIPOM3BOJILHO CIIOKHON CTPYKTypo#l 3HaueHWU. “OOBEKTHBIE” K€ PaCIIMPEHHS
SQL, no cyTu, mpeacTaBiIsioT co00i JaIbHEHITYI0 CHHTAKCHIECKYI0 MacKHUPOBKY
orepanuii eCTeCTBEHHOTO COCTMHEHHUS. »
C Ttex mop npomwio 10 JieT, 3a 3TH TOIBI 5 TOHSAI MHOTHE BEIIH, HETPABUILHO WIIH
HEJOCTaTOYHO MPABWIFHO MOHMUMABIIHECS MHOW TOTIA, M MOCTETICHHO HPHIIET K
BBIBOJIAM, YTO:
1. pasmmums, KOTOpble MHE Ka3aJIMCh TITyONHHBIMHU, TAKOBBIMH HE SIBIISTIOTCS,
Jla ¥ BOOOIIE HE SBIIAIOTCS Pa3IHIUSIMH YPOBHS MOJICIIH;
2. obwekTHbIe pacmmpeHus SQL obecreuynBaioT He MEHbBIINE (2 CKOpee
OombIIe) BO3MOXKHOCTH, YeM 00bekTHas Moaens ODMG;
3. mpu pazyMHOM (C MMO3UIMIA cooOIIecTBa 0a3 JaHHBIX) UCTIOIB30BAHIH
CVYB/I, ocuoBannoit Ha Mogenu ODMG, OynyT co3naBaThest 0a3bl JaHHBIX
U UCIIOJIb30BAThCS CPEJICTBA MAHUITYTUPOBAHHS UMH, OJTU3KUE K TEM,
KOTOpbIE MPEANUCHIBAET MOJENb JaHHbIX SQL.
JanHas cTaThsi MMeEeT CIEOYIOUIyI0 CTPYKTypy. Bo BTOpom pasmene kpaTko (1
KPUTHYECKH) O0OCYXAatoTcst OocHOBHbIE 4epThl Mojenu ODMG u «o0ObekTHOI
yacti» moaeiu SQL, TpeOyemble s IOHMMAaHUsS CYyTH CTaThU. B TpeTheM pasnerne
paccmatpuBaroTes 1Ba paznuuus mozened ODMG u SQL, xoropblie mojaraauch
¢dbyHmameHTanbHBIMA B [1], W C HOBBIX MO3WUIUH OOOCHOBBIBACTCS peabHAS
HE3HAYHTEIFHOCTh 3THX pa3indyuil. B ueTBepTOM pasnene NeMOHCTPHPYETCS, YTO
«00BEeKTHas dYacTh» Mojenu naHHbIX SQL comepkUT He MeHbIIEe (a pealbHO
OombIe) «OOBEKTHBIX» BO3MOXHOCTEH, deM Mozaenb ODMG, a mpu paszymMmHOM
ucnonb3oBannn CYBJ], ocHoBanubix Ha Momemun ODMG, OymyT MpUMEHSTHCS
METOJBI B CPENICTBA, ONM3KHUE K TeM, KOTOpPBIE TPEIMUCHIBAIOTCS Moaensio SQL. B
MOCTICTHEM pa3felic CTAThbU MPUBOJIATCS 3aKIIOYUTEIBHEIC 3aMCUaHUS.

2. OcHoeHble 4epmbl o06bekmHoU modenu ODMG 3.0 u
«06BekmHol Yyacmu» modenu SQL

MHoro pa3 ¥ 10 pa3HbIM IOBOJIaM MHE MPUXOIWIOCH IMMHCATh O MOJCIAX JaHHBIX
ODMG u SQL. Hauboiee kpaTko 00 3TOM roBOpHIOCH B [1], Hanbolee MOTHO — B
[4], ymepenHo moapobHO — B [5]. B mnpuHIMIE, 376Ch MOXHO OBUIO OBI
OTPAaHUYUTECS CCBUIKAMH Ha ATH NPOIUIBIC ITyOJUKAIMH, HO MHE KaXKeTcs, 4To 0e3
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KpPaTKOTr0 KPUTHUYECKOTO MOBTOPEHHS OCHOBHBIX YEPT 3THX OOBEKTHBIX MOAENEH
Obul0 OBl TPYOHO YIIOBUTH OCHOBHOW CMBICH CTaThbM. EcCTecTBEHHO, naiee
MIPEAIoIaraeTcsi, 4To YHMTAaTelId HMEIOT oOllee MNpEeACTaBICHHE O CTaHIapTax
ODMG 3.0 u SQL:2003.

OOmeit xapakrepuctukoit Mmonenei nanasix ODMG u SQL sBisieTcst To, uTO 00€
OHH SIBJISIFOTCSI IOJIHOTUIIOBBIMH. ['0BOpst He(hopMaIbHO, ITO O3HAYAET, YTO B 00EUX
MOJENAX IMOAACPKHUBAIOTCS MNPAKTUUECKU  HEOTPAHMUYEHHBIE  BO3MOXKHOCTH
OIpe/IeJIeHUsI HOBBIX THIIOB JIAHHBIX, W TIPH OIPENENICHUU JII0OOr0 HOBOTO THUIIA
JaHHBIX MOXKHO MCIIOJIb30BaTh JII000H paHee ONpeelICHHBIH THIL

2.1 ODMG 3.0

B o0OwexrHolt Mogenn ODMG wnmerorcst iBe KaTerOpHW THIIOB: JIUTEPAIbHBIC U
OOBCKTHBIC TUNOBL. [lOHSATHE JHMTEPaIbHOTO THIA JAaHHBIX COBMIANAcT C
TPaIUIIMOHHBIM MOHSATHEM THIIA: TPOHKA {MHOXKECTBO 3HAUCHUIA, HAOOP Omepanuii,
MHOKECTBO JIMTEpalioB}. B cocTaB NWTEpasbHBIX THIIOB BXOIAT aTOMAapHBIE H
KOHCTPyHpYeMBbIe  THIBL. ~ ATOMapHBIE  JINTEpalbHBIE  THIBI  BKIIOYAIOT
TPaIUIIMOHHBI HAOOP THIIOB IENBIX YHCENT M YMCEIl C IUIABAIOUICH TOYKOM, THITBI
CHUMBOJIBHBIX CTPOK ¥ OyiieBckuit Tum. bynesckuii Tum B Mogenn ODMG 0ObIUHBIH,
JIBY3HAYHBIH, IIOCKOJIBKY B TOW MOJIENH B SIBHOM BHJE HEONpPECICHHBIC 3HAUCHHS
OTCYTCTBYIOT (HESBHO B pa3HBIX MecTax CTaHAapTa OHH YIOMHHAIOTCA, U 3TO
MOJKHO OTHECTH K YHCITy HEOPEKHOCTEH, KOTOPBIX B CTAHAAPTE MPEJOCTATOUHO).

K KoHCTpyHpyeMBIM TUTEpaTbHBIM OTHOCATCS CTPYKTYPHBIE JTUTEPaIbHBIC THIB 1
TUIBI KOJUICKIWiA. CTPYKTypHBIC JTUTEPATbHBIC THITBI — 3TO MPSIMBIC aHAJIOTH THUIIOB
3amucu B s3eikax  C/C++  (MMEHOBaHHOE  MHOXKECTBO  MMCHOBAHHBIX
TUIM3UPOBAHHBIX aTpuOyToB). Ilpum oOmpelencHUH CTPYKTYPHBIX IJUTEPATbHBIX
TUIIOB HEBO3MOXXHO HCIIOJIb30BaTh HACJICJOBAHUE M ONPEIEIATH ONEpaIyy.
Heckonbko cOMBaeT ¢ TOJIKY TO, YTO THUIIOM aTpuOyTa CTPYKTYPHOTO JIUTEPAIILHOTO
TUIIA MOXKET SIBIIITBCS HE TOJBKO JIFOOOH paHee ONMpeeliCHHBIN TUTepaabHBIH THII,
HO ¥ 000 paHee onpeaelieHHbIH 00BEeKTHBIN TUI. B mocinenneM ciydae (umes B
BUY, 9YTO JIEMEHTaMHU 00BEKTHOTO THIIA SBISIOTCS OOBEKTHI) MOXHO IPEICTABUTD,
YTO <«3HAYCHHUSAMH)» TaKOTO aTpuOyTa SBIAIOTCS OOBEKTHI, YTO HEBO3MOXKHO,
MTOCKOJIbKY OOBEKTHI SBILIIOTCS HE 3HAYCHUSAMH, a KOHTCHHEpaMH, COIEpKaIluMHu
3HayeHns . KoHE4YHO, Takoe MpEeICTaBICHHWE NPOTUBOPEUHUT 3APABOMY CMBICTY H
HenomycTuMo. Ho ¢ 3To#t (¢ Moel TOYKH 3peHws) HEOPeKHOCThIO CTaHAapTa MBI
pa3bepeMcst HEMHOTO TTO33Ke.

Hakonen, KoHCTpyHWpyemble IHUTEpalbHBIE THIBI KOJUICKIIMH BKIIOYAIOT THIIBI
MHOX€CTB, MYJIbTUMHOKECTB, CITUCKOB U cjoBapeit (dictionary — MHOXkecTBa Iap
<KII0Y, 3HAYCHHUE™>, IPUYEM BCE KIFOUH B ATHX MapaxX MOKHBI OBITh PA3ITUIHBIMU).
TuroM »syieMeHTa KOJUISKIIMM MOXeET OBITh 000 paHee OIpeaeIeHHbIH
JUTEPAIbHBIA MM OOBEKTHBINA THI. Ilocie MHOTrOJeTHEro OOIIEHHS C MOJEIbIO
SQL Tunbl MYIBTHMHOXECTB KaXKYTCS MHE TOIO3PUTCIBHBIMH M HE CIHIIKOM
HY>KHBIMH, YIOPSJIOYCHHBIX THUIOB JaHHBIX 5 OMACAIOCh HA OCHOBE MHOTOJICTHETO
obmenus ¢ XQuery [7] B xoHTekcTe XML-opuentupoBanubix CYBJl; HakoHerl,
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MHE HEH3BECTHO, KAKUM 00pa30M MOXKHO 3PABO HCIOJIh30BATH THUI CIIPABOYHHKOB
B Cpe/e TMOJHOIEGHHOW 0a3bl NaHHBIX. [103TOMYy pasyMHBIM (M JCHCTBUTEIBHO
HY)XHBIM) JINTE€pPAJIbHBIM THUIOM KoJulekiuii B Moaenu ODMG cuurtaro THI
MHOJKECTBA.

OOBeKTHBIC THIIBI JAHHBIX JIEIATCA HAa aTOMAapHbBIC THUIBI (OMpEACIsIeMbIC
M0JIb30BaTEIMU 00BbeKTHBIE THIBI, user-defined types, UDT) u THITBI KOJUICKIMH.
Haubornee cymecTBeHHBIME B KOHTEKCTE OOBEKTHO-OPHEHTHPOBAHHBIX 0a3 TaHHBIX
spisiiorest UDT, XoTsI, MO0 MOEMy MHEHHIO, WX HEBO3MOXHO 37paBbIM 00pa3zom
HCTIOJB30BaTh, HE MCTIONB3YS TAKXKEe U OOBEKTHBIC THITHI KOJUIEKITHI.

OOBEKTHBIA THIT CIyXaT JUIsl CO3JaHMsI OOBEKTOB C BHYTPEHHEW CTPYKTYpOH |
HabOpOM orepanwuid, CrernuUIMPOBAHHBIMU B ONPEACICHUN TAHHOTO 0OBEKTHOTO
THHa. B oTimdme oT TpaAWIIMOHHBIX THIIOB JAHHBIX y JTIOO0TO OOBEKTHOTO THIA
MMeEeTCs OTIepanusl CO3MaHNs ¥ MHUIHAIN3ANN 00BEKTa, BEIICIAIONAs TaMsATh IS
HOBOTO OOBEKTa, MPHUCBAaWMBAIOMIas €ro aTpuOyTaM HadajdbHBIC 3HAYCHUS U
BO3Bpallamoas yHUKaJIbHBIH uaeHTH(uKarop odbekra (Object Identifier, OID),
KOTOPBI B JadbHEUIIEM MOXHO pa3bIMCHOBBIBATH MJIsI JIOCTyNa K aTrpudyram
00BEKTa W BBI30Ba €ro omepanuil. OYEeBHIHO, YTO B COOTBETCTBHH CO CBOMMH
cpoiictBamu OID sBasiercst ccolikou Ha ob6vexkm (Wid aOCTPaKTHBIM adpecom
00beKTa).

MHe KaKeTCsl CTOJIb JKE OYEBUIHBIM, UTO MOHITHE 06bekma B Monenun ODMG (na u
B OOJBIIMHCTBE OOBCKTHO-OPUCHTHPOBAHHBIX  SI3BIKOB  MPOTPAMMHPOBAHUS)
MPAaKTHYCCKH (C TOYHOCTHIO 10 PA3IUYUsl B TEPMHHOJIOTHH) HE OTIUYACTCS OT
MOHATUSL NepeMeHHOU B 0oJiee TPAJUIMOHHBIX MOJCIAX JaHHBIX U S3BIKAX
MporpaMMHpOBaHus. [IeHCTBUTENBFHO, TEpEeMEHHAs SBIACTCS THIIN3UPOBAHHBIM
KOHTEHHEPOM, KOTOPBIH MOXET COAEp)KaTh 3HAUCHUS COOTBETCTBYIOIIETO THIIA
JaHHBIX. J[MHAMWYECKHWe TMepeMEeHHBIE CO3Jal0TCsA oIlepanueil new, KoTopas
BBIJICJIICT TTAMATH JJI1 HOBOH IepeMEHHON M BO3BpAIIAeT THITN3UPOBAHHYIO CCHUIKY
Ha COOTBETCTBYIOLIUN KOHTEHHEp. TUIIOM 3TOW CCHUIKH ABIISIETCS CCObLIOYHBIU MUN,
TIAPHBINA THUITYy 3HAYCHUA, KOTOPBIC MOXKET COZACPIKaTh MepeMeHHas. Tak, HanpuMep,
B s3bikax C/C++ mapHBIM CCBUIOYHBIM THUIOM JJIs THIIA integer SBJISETCS THII
*integer.

Bumumo, OCHOBHBEIM HCTOYHHKOM HEIOPa3YMEHHUH, CBSI3aHHBIX C HCIOJIB30BaHUEM
TEPMUHOB 06bekm, ampubym 00beKkmHoeo muna W T.J. SBISICTCA OTCYTCTBHC B
mozaenn ODMG moHSATHS CCBUIOYHOTO THIIA. B ompeneneHnn 00beKTHOTO THTIA IO
OTHUM HMMCHEM CKIICCHBI OINPEHCIICHUS THIA 3HAYCHUH OOBEKTOB M CCHUIOYHOTO
TUTA JUIT COOTBETCTBYIOIIMX OOBEKTOB (MOXKHO cKa3zarh, Tuma OID’0B 00BekTOB
JAHHOTO OOBEKTHOTO THIA). Be3me, rae OOBCKTHBIA THI HCHOJB3YETCS IS
TUIH3AIUN aTPUOYTOB, 3JIEMEHTOB KOJUISKITHH U T.1I., B IEHCTBUTEIIEHOCTH HMEETCS
B BUJTy CCHUTOYHBIN THII, 3HAYCHUSIMHU KOTOpOTO sBisitoTcst OID.

OCHOBHBIMH ~ KOMIOHeHTaMu ompenencaus UDT  sBisiroTcs  ompenencHUs
aTpuOyTOB, CBsS3ell W omepanuii. B 3Toil cTaThe HECYIECTBEHHBI OCOOCHHOCTH
CPEICTB OIpEeNICHHsI OTepannii B 00CYKIAEMBIX MOJEINAX JaHHBIX, TIOATOMY 3TOT
acmeKT 00CyKIaThCs He OyIeT.
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Paznmen ompenencHus atpuOyTOB HE OTIMYAETCS OT COOTBETCTBYIOIIETO paszeiia
OIpeZIeJIeHUsT CTPYKTYPHOTO JINTEPAJIBHOTO THUMA: aTPUOYThl HMMEHYIOTCS H
TUIN3UPYIOTCS,, TPUYEM THUIIOM aTpuOyTa MOXKET SBISThCA JI000i paHee
OTPENCIICHHBINA JUTePAbHBIA MM OOBCKTHBIN THUI. Pa3bIMEHOBBIBAS 3HAYCHHC
atpubyTta o0wektHOro tuma (OID), MOXHO «mepeiiTH» K COOTBETCTBYIOIIEMY
00BEKTY, T.C. MOJyYUTh JOCTYI K ero arpudyraM u omnepauusM. Eciau onpenenuts
aTpuOyT JIMTEPAIBLHOIO THUIAa MHOXKECTBA C DJIEMEHTaMH HEKOTOPOro 0OBEKTHOTO
tuna (thma MHOXecTBa OID’0B 3amaHHOTO OOBEKTHOTO THIIA), TO, TMepedupas
3JIEMEHTHI 3TOTO0 MHOXECTBA, MOXKHO ITOCJIEIOBATEIBHO «IOJIYYHTH JOCTYI» KO
BCEM COOTBETCTBYIOIIMM OOBeKTaM. OJHAKO TaKHe «acCOLMAINI» SBIAIOTCS
OTHOHATIPABJICHHBIMU: B OOBEKTE, Ha KOTOPHIH YKa3BIBAIOT MOJOOHBIC CCHUIKH,
OTCYTCTBYET Kakas-muoo uHpopMaIus o0 uX HATHIUH.

Juis opraHu3anMy JABYHANPABICHHBIX «AaCCOIMAIUID WCIIONB3YETCSd MEXaHU3M
cBszeil. bunapubie cBs3u (a npyrux B Mmozend ODMG u HeT) onpenenstoTcs cpa3y
UL TBYX OOBEKTHBIX THIIOB: B KaXKIOM H3 HHUX 3aJaeTCS MM CBSI3M, OOBEKTHBIN
THII, K KOTOPOMY OHa BEJIeT, U MMl NTapHOH CBSI3U B 3TOM 00BEKTHOM THre. Takoit
Croco0 ompeJeseHns ABYHAIIpaBIeHHbIX OMHApHBIX acconuanuii B Mojen ODMG
MIPUXOIUTCSL IPUMEHATH 1Mo TOM npuunHe, yto OID mpencrasiser coboit aHamor
abcTpakTHOrOo  «(OHHEHMAHOBCKOTO»  ajapeca, npu paseiMeHoBanun  OID
MIPOMCXOIUT MPOCTOM «IEPEeXoA MO ajpecy». B 3ToM cocTrouT oTinuumMe OT
PEIALIMOHHOW MOJICNIM JaHHBIX W Mojenu naHHeIX SQL, rme ans opraHu3anuu
cBs3eil BUIOB 1:1 w 1:n HCMONB3yeTcs MeXaHW3M BHEIIHUX KIIOYEeH, It
Pa3bIMEHOBAaHUS «CCBUIKH» HCIOJB3YeTCS] KOMMYTATUBHAS OMEPaLis COCIMHEHUS,
W «CBSI3M» aBTOMATHYECKH TTOTYJaIOTCs IBYHAIIPABICHHBIMH. DTO Pa3iIHIUe MEXIY
mozenssmu ODMG u SQL B [1] ommb0o9HO Ka3ayioch MHE (pyHIaMEHTaIbHBIM, U B
TPEThEM pa3fielie CTAThH S IIOCTAPAIOCh PAa3BETh ATO 320y KICHHUE.

YtoOBI 3aBepmIUTh OOCYXIEHHE OCOOCHHOCTEH aTOMapHOTO OOBEKTHOTO THIIA,
TpeOyeTcsl cHayasla HEeMHOT'O TTOTOBOPUTH 00 OOBEKTHBIX THUTaX KoyuleKnui. Takue
TUNBI, KaK W JIATEPaJbHBIC THUIBI KOJUICKIHH, OMPEACISIOTCS C HCIOJIb30BaHUEM
KOHCTPYKTOpa THIA, KOTOPOMY COOOIaeTcs BHJ KOJJICKINH (MHOXECTBO,
MYJIBTUMHOKECTBO, CIIMCOK MJIM CIIPABOYHUK) U THII DJIEMEHTOB KOJUICKIMH (11000
paHee ONpENENICHHBIH JIMTEPAJbHBIA MM OOBEKTHBIH THI). OOBEKTHI THIA
KOJUICKIIUH, KaK W OOBEKTHl aTOMAapHBIX OOBEKTHHIX THIOB, UMeOT OID wm
MIPEACTAaBISIOT COOOH KOHTEHHEpHI, XpaHSIINE COOTBETCTBYIONIME JIMTEPAIbHBIC
koyuteknuu. HaOop omepanuii 0OBEKTHBIX THIIOB KOJUICKIMH HpeaornpeneieH U
CONICPXHT, B HYACTHOCTH, OIECPAINIO, IIO3BOJIIONIYI0 IepeOrpaTh 3JIEMEHTHI
COOTBETCTBYIOIICH KOJJICKIIHH.

ITo MoeMy MHEHUIO, KaK M JUIS JTUTCPAJIHHBIX TUIIOB KOJUICKIMHA, TMPAKTHYCCKYIO
LIEHHOCTh B KOHTEKCTe OOBEKTHBIX 0a3 JaHHBIX MMEIOT TOJBKO OOBEKTHBIC THIIBI
MHOXECTB. bonee TOro, kKak s TIOKa3bIBAal0 B YETBEPTOM pa3lelie CTaThH,
HauOOJIBIIeN 3HAYUMOCTBIO 00JIaIaeT OJTHO «CaMOIPUMEHEHHE» OOBEKTHBIX THUIIOB
MHOXecTBa BHYyTpU Moaenmn ODMG. Peds uaeT o MOHITHH dKCmeHma aTOMapHOTO
00BEKTHOTO THIIA.
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Ilpu ompeneneHur aTOMapHOr0 OOBEKTHOTO THIIA, MMOMHMO JPYTUX CBOWCTB,
HECYIIECTBEHHBIX Ui IIeJIel STOH CTaThW, MOXHO yKa3aTh, YTO Ui 3TOTO
00BEKTHOTO THIA TPEOYETCsI ABTOMATUYCCKHU TOJIEPKUBATE IKCTCHT — OOBEKT THIIA
KOJUIEKIMH (110 YMOJYaHHIO, MHOKECTBA), THIIOM 3JICMEHTOB KOTOPOTO SBIIIETCS
ompenensIeMbld aTOMapHBIA OOBEKTHBIM TuH. CaM 3TOT THI  KOJJICKIHH
OTIpeNIeNsIeTCs HeIBHBIM 00pazoM.

Kaxk roBopurcs B ctanmapre ODMG 3.0, 35KCTEHT aTOMapHOTO OOBEKTHOTO THIIA B
000 MOMEHT BPEMEHH COJIEPIKUT BCE CYIIECTBYIONINE OOBEKTHI ATOTO TUMA (KaK
TOBOPWIOCH BhImIe, uMetorcs B Buay OID-sI o0bekToB). Hammuume Takoro
PETYISpHOTO XPaHWJHINA OJHOTHIHBIX OOBEKTOB MO3BOJSAECT HCIIONB30BATh
HEHABHTAIIMOHHBIE CpeicTBa s3bIka 3ampocoB OQL, ompeneneHHOTO B MOAETH
nanaeix ODMG.

[Ipu ompeneneHny aTOMapHBIX OOBEKTHBIX THIIOB MOKHO HCITOB30BATh MEXaHU3M
HacleZloBaHWsA. B 3Toil cTaThe Ui HAC HECYIIECTBEHHBI OCOOCHHOCTH 3TOTO
MEXaHW3Ma, TIJIaBHOE, 4YTO OH NOJJICPKUBACT TPATUIMOHHYIO CEMAHMUKY
eKIO4enUsl: 00BEKThI, OTHOCAIIMECS K JIFOOOMY MOATUITY HEKOTOPOTO CYICPTHIIA,
SIBIISIIOTCSL M 00BEKTaMU 3TOr0 cymneprurna. CeMaHTHKAa BKJIFOYCHHUS CCTECTBCHHBIM
00pa3oM HOJICPKUBACTCSA M ISl SKCTCHTOB: 3HAYCHHUE SKCTEHTA JIFOOOTO IMOJTHIIA
HEKOTOPOTO CYIEPTHIA SBJISCTCA MOJMHOKECTBOM 3HAYCHUS JKCTCHTA 3TOrO
CyIepTHUIa.

DKCTEHT aTOMapHOTO OOBEKTHOIO THIIA MOJIYYaeT MMs, COBIAIAIONICe C MMCHEM
9TOr0 THUMA. DKCTCHTHI SBISIOTCS CIWHCTBCHHBIM BHIOM OOBEKTOB, KOTOPHIC
MOJy4yaroT WMCHAa  aBTOMATHYCCKH, 0€3 TOTPEeOHOCTH  JAOIOJHHUTEIBHBIX
B3aUMOJIENCTBUH C CHCTEMOM.

Koneuno, namuune B Mozenu ODMG BO3MOXXKHOCTH SIBHOTO KOHCTPYHPOBAHHS
OOBECKTHBIX THUIIOB KOJUICKIIMU MO3BOJSIET OOPa30BBIBATH MPOU3BOJILHOE YHCIIO
peryispHbIX XpaHwiuil 00bekToB (OID-0B) aiis OAHOTO W TOTO K€ aTOMapHOTO
o0BekTHOTO THmAa. HO y »dKCTeHTa WMeeTcs psa TNPEHMYIIECTB: IPOCTOTa
OTIpeNeNeHus, HalW4We HESIBHO MPHUCBOCHHOTO WMEHH, aBTOMAaTHYECKOE
oTcIekuBaHue coaepxkumoro (modasnenue OID mpu co3gaHUM HOBBIX OOBEKTOB H
ynanenue OID npu yHHUTOXEHUN OOBEKTOB).

MOKHO 3aMETHTh, YTO 3KCTEHT aTOMapHOro o0bekTHOro Thma B momenmn ODMG
HarmomuHaeT Tabmuiy B moaenu SQL. B [1] yTBepkmasoch, 9TO MpH BHEUTHEM
CXOJICTBE y ATHX JBYX HNOHATHHA MMeETCS NMPHHIUIHAILHOE Pa3ddre: B SKCTCHTE
pasMeratorcs He camu 00BekTHI, @ uX OID-bI, a Tabnua ABISIETCA B HEKOTOPOM
CMBICIIC KOHTCHHEPOM, XpaHAIIEM WMEHHO CaMU CTPOKH TaOmuiel. B TpeThem
paszene st MOKaxy, 4TO U 3TO pa3IMdIue MPUHIUITHATBHBIM HE SIBIICTCS.

2.2 Ob6bekTHas YacTtb moaenu SQL

B [1] npu ob6cyxnennn moaenn aanubix SQL s ceputancst Ha cranmaptsl SQL:1999
u SQL:2003, xoTs cinemoBano cociaThesi eme M Ha cranmapt SQL:1992 [8], B
KOTOpPOM OBUIM 3aJI0KEHBI OCHOBBI TpaauIMOHHOW uwacth Mogjenn SQL. 3a
TMIpoIIe IINe To/bI OB BHITYIIEHBI J1Ba HOBBIX ctanmapra: SQL:2008 u SQL:2011
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[9]. B aTux craHmapTax WMeEeTCs s HOBIIECTB, BIMSIONIMX HAa TMPEACTaBICHUE
Mozenu JaHHeix SQL B menoM (B 4aCTHOCTH, TeMIOpalibHble Bo3MOxHOCTH [10]).
Ho Ha 00bexTHYI0 yacTh Mojaenn SQL 3T HOBIIECTBA HE BIHUSIOT, U S MPOIOJIKAIO
ONMUpPaThCS U B JAaHHOU craThe Ha craHaapT SQL:1999 u ero pacmupeHus B
cranaapte SQL:2003.
Kak u B Mmogenmu ODMG, ¢ynnamenToM o0bekTHOW vactu mopenu SQL siBisiercs
cuctema tunoB. B mogenu SQL wucnonb3yercs TOJABKO TPAAULMOHHOE IMOHSTHE
TUIIA JaHHBIX, HUKAKUX aHAJOroB OOBEKTHBIX THUIOB Mojenun ODMG B mopenu
SQL =et. meroTcs clieyomne OCHOBHbIE KATETOPUU THIIOB:
TOYHBIC YUCIIOBBIC THUIIBL;
MPHUOJIMKCHHBIC YHCIIOBBIC THITHI,
THUIIBI CHMBOJIbHBIX CTPOK;
TUTBI OUTOBBIX CTPOK;
THUIBI 1aTHl M BPEMEHH;
THIIB BpEMEHHBIX HHTEPBAJIOB;
OyNEeBCKHIA THI;
THITBI KOJIJICKITHIA;
AQHOHUMHEBIEC CTPOYHBIC THITHL;

10. tumsr, onpenensemsie monb3oBateneM (User Defined Type, UDT);

11. cchUIOYHBIE TUIIBL.
OCOOeHHOCTH TEPBBIX IIECTH KAaTETOPHHA THIIOB U 3TOM CTAThH HECYIIECTBCHHEI.
ByneBckuit Tunm B SQL Tpex3HauHbI, BKIIOYAIOUIMHA 3HAueHWs frue, false
unknown, npu4eM B KOHTEKCTE OYJICBCKOTO TUIIA 3HAYCHUE unknown CUATACTCS TEM
JKE caMmbIM, 4TO W HeompenaeneHHoe «3HaueHue» NULL (310 omHO U3 caMbix
HeyAauyHbIX MecT ctanAapta SQL, HO ¥ OHO IJIsl JaHHOM CTaThU HECYIIECTBEHHO).
Komnekuun B Momenu SQL  Moryr ObITh MacCHBaMH, MHOXECTBAMHU H
MYJBTUMHOKECTBAMH, TPUYEM THIIOM JJIEMEHTa KOJUICKIIMA MOXET OBITh JH000it
paHee OmpeAeTCHHBIA THIl JAaHHBIX. AHOHHMHBIE CTPOYHBIC THUIBI (OE3BIMSHHEIC
TUTIBI 3aIMCH), TJIABHBIM O00pa3oM, HYXHBI I OOECIeYeHUs BO3MOXKHOCTH
OTIPEJICNIATh BJIOKEHHBIC TAOMUIBI (TAOMHUIIBI, Y KOTOPBIX XOTS ObI OAMH CTOJIOEI]
COJICPXKUT 3HAUYCHUSA-TAONMUIIBI). JIeHCTBUTEIPHO CYIIECTBEHHBIMU AJISI OOBEKTHOU
gacti Monenu maHHbiX SQL sBistorcss UDT — TWUOBI NaHHBIX, OMpENeNsseMble
MOJTL30BATEISIMH (12 ¥ TO HE BCE) M CCHIIIOYHBIC THUITHI.
B kareropun UDT pgns oObekTHOHM dactu Mozenun SQL He CyliecTBEHHBI
uHIUBUAYyadbHbBIE (distinct) THITBI, KOTOPBIE MO3BOJISTIOT KOHTPOJIUPYEMBIM 00pa3oM
YYUTHIBaTh B 0a3ax nmaHHBIX SQL CeMaHTHKYy JIaHHBIX, HWHBIM 00pa3oM
MPECTABISIEMBIX C HMCIIOJIB30BAaHUEM 0OAa30BBIX THUIOB JAaHHBIX. 3aTO CTPYKTYPHEIC
UDT wurpatoT B 00bEKTHON YaCTH MOJICITU PEIIAIOIYIO POJIb.
Buemne omnpenenenue crpykrypHoro UDT B wmogenn SQL  HamomuHaeT
onpezieJieHHe aromMapHoro oObekTHoro tmnma B Mozean ODMG: Habop
THUIN3UPOBAHHBIX aTpUOYTOB (THIIOM aTpuOyTa MOXXET OBITH JI000H paHee
OTIpENICIICHHBIN TUI JaHHBIX) U HAOOp omeparuii. [Ipu onpeneneHnn CTpYKTypHOTO
UDT MOXHO WUCHONb30BaTh JOCTATOYHO MPOCTOM MEXaHU3M OJWHOYHOTO
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HacyiefoBanus. Ho, B oTiM4me OT aTOMapHOTO0 OOBEKTHOTO THIIA, CTPYKTYPHBIH
UDT B SQL siBnsieTcsi TUTIOM JaHHBIX B TPAAUILMOHHOM CMBICIE (T.€. MHOKECTBOM
CTPYKTYPHBIX 3HAYCHUIT) U TIOATOMY HUYETO TIOX0KEr0 Ha CIICIU(PUKAINIO CBS3CH B
onpenenennu ctpykrypaoro UDT He comepxurcs.

Iocne onpenenenus crpykryproro UDT ero MoxHO HCIONB30BaTh (Kak M JHO00#
OMpPENCIICHHBIA TUMN MAHHBIX) JUIsI OMPEICNICHHUS HOBBIX THUIIOB JAHHBIX (THIIOB
KOJUICKIIMH, aHOHUMHBIX CTPOYHBIX THMOB win UDT) wim TUnmu3anuu cTOJOIOB
tabymi. B mocneanem kadectse cTpykrypHble UDT 00bekTHYIO 9acTh Mogenu SQL
HE 3aTparuBaroT. BaXHEHITIMHI KOMIIOHEHTAMH, BMECTE C KOTOPBIMU CTPYKTYPHBIC
UDT 00pa3ytoT OOBEKTHYIO MOJIENb, SBISIOTCS THUIHU3WPOBAHHBIC TAOMUIBI |
CCBUIOYHBIC THITBL.

I[Ipo ccoutouHble THIBI yHOOHEE TOBOPHUTH TIOCIE BBEIACHHUS  IOHATHS
TUTIM3UPOBAHHON TaOmuIEl. DOpMaIbHO TUMTU3HPOBAHHAS TaOJIMIIA — OTO TAOJHUIIA,
co3maBaemass ¢ wucnonp3oBaHueM KoHCTpykumn CREATE table name OF
type_name, rae type name — uMs paHee ompezesneHHoro crpykrypHoro UDT.
ITocne BBIMONHEHHS TaKOH orepanyy B 0a3e JaHHBIX cO3AaeTcs 0a30Bas TaOIUIA C
nMmeHeM table name, KoTopas NpH TPaIULIUOHHOW (HE OOBEKTHOH) TPAaKTOBKE
coniepxut n+1 cronben, IMeHa ¥ THITbI JaHHBIX MOCICIHUX N KOTOPHIX COBIAJIA0T
C HMeHaMH M THIamMu artpubyroB crpykryporo UDT type name. Ecim
TUNM3UPOBAHHAS TaOJMIIA WCIOJIB3YEeTCA HCKIIOYHUTEIILHO B  TPaIUIIMOHHOMN
TPaKTOBKE, COACPKUMOE TIEPBOTO CTOJIOIA HE CYIIECTBEHHO.

IIpu 00BEKTHOW TPAKTOBKE THUITU3UPOBAHHON TAONHUIBI OHA MPEACTABISACTCS KaK
KOHTEiHEp O00BEKTOB (OTHEIFHOMY OOBEKTY COOTBETCTBYET CTPOKA TAaOJIHILIB).
IlepBoIit cTONOEI] THUNMU3UPOBAHHON TAOMUIBI B 3TOM CIIydae COACPKHUT Tak
Ha3bIBAEMBIC CCBUIOYHBIC 3HAYCHHS, YHUKAJIbHBIC THUIM3HPOBAHHBIC 3HAYCHUS,
TUTIOM KOTOPBIX SIBJISIETCSI CCBUIOYHBIM THM, mapHbId cTpykTtypHomy UDT, Ha
KOTOPOM OTIpe/iesieHa THITH3HPOBAHHAS TaOIHUIIA.

B momemn SQL cchutoUHBIN THI MOXET OBITH OmpeneieH (BepHee, OOBSBIEH,
MTOCKOJIbKY MPAaKTHYECKHA HUKAKHe CIICIalIbHBIC ONpeAeTeHus He TpeOyroTes) It
moboro crtpykrypaoro UDT. Tlpu oOBSBICHHH CCBIJIOYHOTO THUMA TpeOyeTcs
yKa3aTh OIWH W3 TPEX BO3MOXKHBIX CIIOCOOOB T'€HEPALMH CCHUIOYHBIX 3HAYCHHIA:
TCHEPUPYETCS CHUCTEMOM, 3aacTCs MOJb30BATEIEM WM SBISCTCS KOMOMHAIUCH
3HaueHUH Apyrux arpuOyToB cTpykrypHoro UDT. IlockoibKy OT CCBUIOYHOTO
3HAaYCHUS TPEOYETCs YHUKAIBHOCTH (BOOOINE TOBOPS, IOJHAS YHHKAIBHOCTH; T.C.
1000€ CCHUIOYHOE 3HAYEHHWE OJHOTO CCHUIOYHOTO THUIA JIOJDKHO OTINYAThCS OT
JFO00OTO JPYroro CCHUIOYHOTO 3HAYCHUS), peallbHO padOTaeT TOJNBKO MEpPBEIi
BapHaHT — CCHUTOYHBIC 3HAYCHHS, TCHEPUPYEMBIC CUCTEMOIA.

3aMeTHM, YTO C MO3UIMN PENSIHOHHON MOJEIN JaHHBIX CCBUIOYHBIC 3HAYCHHS,
TCHEPUPYEMBIC CHCTEMOMW, OOJNBIIE BCEro0 IMOXOXH HA CYPpPOTaTHBIC BO3MOXKHEIC
KITIOYH, KOTOPEIC, IT0 BCeW BUAMMOCTH, BIICPBBIC OBUTH MPEUTOKEHBI B [12], a Ooyee
BHATHO ObuTM ommcanbl B [11]. VIHTEpecHBIE pacCyXIeHUS OTHOCHTEIHHO
JIOTHYECKUX OTIMYNHA CyppOTaTHBIX KIIFOYEH B PEISAIIMOHHON MOJETH OT 0OBEKTHBIX
HICHTU(PUKATOPOB B OOBEKTHBIX MOAENAX mpuBoAiaTcs B [13]. Y TeopeTukoB
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PEIAIMOHHON MOJETH OTHOIIEHHE K CypPpOTaTHBIM KIII0OYaM BapbHPYETCS OT
YMEPEHHO MOJIOXKHUTEIBHOTO JO0 PE3KO OTpUIaTenbHOro (0oyiee MpPaBUIBHBIM
CUMTACTCS HCIOJIb30BAHUEC BO3MOXKHBIX KIFOUYCH, OTPAXKAIONIMX CEMAaHTHKY
npeaMeTHOW obnactu). Ho ecim cypporatHble kimoun B TaOnuuax 0as3bl TaHHBIX
HCIIONIB3YIOTCS, TO OCHOBHOE WX HAa3HAauYCHHE COCTOUT B OOECHECYEHHH CBSI30K
«BO3MOJXKHBIW _KJIFOY-BHEIIHUU KITFOY» UIS BBIMOJHCHUS ONEpAIMid €CTECTBEHHOIO
COEJIHEHMUS.

CchuioyHOE 3HaUYCHUE B 00bekTHOW yactu Moaenu SQL sBisercst ananorom OID B
mozenu ODMG. B npeapiayniem noapaszzaene yke 0TMeuanoch, YTO OTCYTCTBHUE
TOHATHS CCBUIOYHOTO THIA SBIAETCS SBHBIM HemoctaTkoM Moxaemn ODMG,
MPUBOASIINM K IyTaHWIE TPH OMHCAHUM MOIENH M 3aTPyAHEHUSIM IIpH ee
noanManun. B monmenmn SQL Bce ropazno monstaee. CchUIOUHOE 3HAYEHHE (CChUTKA
Ha O0OBEKT, WJIM YHUKAIBHBIA HACHTH(PHUKATOP 00BhEKTa) oOpasyeTcs Mpu CO3TaHUH
HOBOTO OOBEKTa (BCTaBKE HOBOW CTPOKM B THUIH3UPOBAHHYIO TaOIUIy),
COXpaHsieTcsi B HYJIEBOM CTOJOIE COOTBETCTBYIOImIEH cTpoku (B cranmapte SQL
9TOT CTOJIOCI Ha3bIBaeTCsl «camocchuiarommumes»y — self-referencing) m moxer
COXpaHATBCS, B YaCTHOCTH, B JIIOOOM CTOJOIE 00O TaOmuipl (B Y4acTHOCTH,
TUIH3UPOBAHHOW), €CIIH 3TOT CTOJOCI] OMPEICIICH HA TOM K€ CCHUIOYHOM THIIE.
BriocnieacTBuY mpu BBHIIOIHEHUH, HATIPUMED, 3ampoca K 0a3e JaHHBIX MOXKET OBITh
BBIMOJTHEHA OTEPAI¥sl pa3bIMCHOBAHUS CCBIJIOYHOTO 3HAYCHUS U 00CCIICUYCH JIOCTYII
K aTpuOyTaM u omnepanusM o0bekTa. Kak roBopuiiochk B mpensiaynieM mnoapasziede,
B [1] MEeHS CHJIBHO CMYIIaJIa MPUPOJIA STON ONEPAIMU «PAa3bIMCHOBAHHS», KOTOpPas
¥U3-32  PEIMIMOHHOTO  MHpoucxXoxaeHuss  monmenu  SQL  sBmsercs  He
(hOHHEIIMAHOBCKOM, a acCOIMATHBHOMN, OCHOBAHHOW HA WCIIOJB30BAHUU OICPAIHH
€CTECTBEHHOTO COCAMHEHHs. B TpeTpeM paszene s TOSCHIO, MMOYEMY CUHTAIO
3a0Iy’XICHHEM CBOIO TOTJAIIHIOI TOUKY 3PEHUS, YTO CIICIM(HKa Pa3bIMEHOBAHUS
B Mojenu SQL TpOTHBOPEYHT MPUHIUINAM OOBEKTHO-OPHEHTHPOBAHHON MOIETH
JAHHBIX.

Hakoner, moroBopuM ere HEMHOTO O THITM3UPOBaHHBIX Tabimuax. B mogemm SQL
MOXXHO TPEACTaBIATh, UTO J00as THUOM3HPOBAHHAS TaOnWIa  SIBISETCS
KOHTEHHEPOM OOBEKTOB, IOCKOJIBKY C TOYKH 3PECHHUS TOJIB30BATEINsI HOBBIH OOBEKT
co3maeTca (M WHUIMATIM3UPYETCS) ITyTeM BCTaBKH B THUMU3HUPOBAHHYIO TaOIIHILY
HOBOI cTpoku. Ha ocHoBe onHOro crpykrypHoro UDT MoxHO ompenenuTs
HECKOJIbKO THUIHU3UPOBAHHBIX TaONWI, W BCC OHU OyIyT KOHTEHHEpamH,
COXPaHSIOIIUMU OJTHOTHUITHBIC OOBEKTHL.

Ecnmn tunmsupoBannas Tabmunma A onpexeneHa Ha crpykrypuom UDT T, u
ctpyktypHblii UDT T, sBnsercst HemocpeICTBEHHBIM NMOATUIIOM Tumna T, To Ha Tume
T1 MOXHO ONPEJCTUTh THIM3UPOBAHHYIO TAONHUIy A, SIBISIONIYIOCS ITOATAOTHIICH
Tabmunel A, JIns cymeprabnuii W monTaOiMIl MONICPKUBACTCS CEMaHTHKA
BKITIOUCHUS: JIFO00H OOBEKT, CO3JaHHBIA B TaOMHUIE A, CYUTACTCS BXOIAIINM U B
TabmuIy A.

3aMeTHM, YTO TMOHATHE THIM3UPOBAHHON TaOMUIEI B OOBCKTHON YacTH MOJIEIU
SQL namomuHaeT mnoHsATHe dKcTeHTa B Moaenu ODMG. Ilpu mnoBepXHOCTHOM
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PACCMOTpPEHUH W THIIM3UPOBAHHAS TaONHIIA, M DKCTCHT SBISIOTCS KOHTCHHEpaMu
OJTHOTUITHBIX OOBEKTOB, K KOTOPBIM MOXKHO aJpECOBaTh JCKIAPATUBHBIC 3aIIPOCHI
Ha BBIOOPKY o00BekTOoB. OmHAKO Tpu 0OoJiee BHUMATEIBHOM B3IIIAAC MEXKIY
TUTIM3UPOBAHHBIMU TaOMUIIAMH U DKCTEHTAMM 3aMETHO pasiudue, Kotopoe B [1]
MHE TaKXe Ka3ajJoch (yHIaMEeHTaIbHBIM.

OCHOBHBIM pa3IHyYueM Ka3ajioch TO, yTo B moaean ODMG 3KCTEHT 0OBEKTHOIrO
THTIA COXpaHsIeT He caMu 00beKThI, a uX OID’b1. Onepanus co3nanus oobekTa (T.¢.
B OCHOBHOM BBIJICIIEHUST TIAMSTH O 00BEKT) — 3TO omnepanus 0OEKTHOTO THIIA, a
He JKcTeHTa. IIpwpoma SKCTEHTa SBISIETCA TaKOH e, Kak y o000 apyrou
«KOJIJICKITUU OOBEKTOB», BPYUHYIO TOJICPKHBACMON TOJIH30BaTEIeM OOBEKTHOM
0a3bl JaHHBIX: Bce Takue KoJekiuu coaepxar OID’ bl 00bEKTOB, a caMH OOBEKTHI
PAcCIIOIararoTCs He3aBUCHMO OJIMH OT PYTOTrO TJIe-TO B «Kyue» 0a3bl JaHHBIX.

B wMomemm SQL omepamus  co3gaHus  O0BEKTa  SABISETCS — Omeparueit
THUTTU3UPOBAHHON TaOJUIIEI (paBUIIbHEE CKa3aTh, HAJI THITM3UPOBAHHOM TaOIHIIeH).
OOBEKT CO3IacTCs IMyTEM BBIMOJNHCHHS OICPAIlMd BCTaBKUA B TaOJMIy HOBOW
CTPOKH, W €CTCCTBEHHO MPEICTABIATh ce0C, YTO 3Ta CTPOKA SBISICTCS YaCThIO
tabmuipl. Kcraty, 37ech mojie3eH HEKOTOPBIA Jyaliu3M B MOHHMAHHU TOTO, YTO
Takoe Tabnuna B Mojaenu aaHHbBIX SQL. B TeopeTHuecku npaBuiIbHOM MOHHUMAaHUH
(cnenys, B yacTHOCTH, npencTasienusiM Jeiira u lapsena B Tperbem manucgecre,
cM., Hampumep, [6]) Tabmmma, 3TO HepeMeHHas 0a3bl JAHHBIX, THI KOTOPOW
OTIPEJICIISICTCST 3aTOJIOBKOM TaOJHIIBI, 8 3HAYCHHUSIMH SIBJISIOTCS MYJIbTHMHOMXECTBA
CTPOK, COOTBETCTBYIOIIUX 3TOMY 3arojioBky. [Ipm TakoM NMOHMMAaHWU, KOHEYHO,
HEKOPPEKTHO CYWTaTh, YTO y OTHCIHHON CTPOKM TaOJMIBI MMEETCS KaKOe-TO
CcOOCTBEHHOE MTPOCTPAHCTBO XPaHEHHUS.

OnHako BO3MOXKHO W JyalbHOE TOHMMaHWE TaONMUIBl KaK THUIM3WPOBAHHOTO
KOHTelHepa (BooOIIe TOBOPS, U3MEHIEMOTO pa3Mepa), B KOTOPOM PacTIpeAeIseTCs
MaMATh IS XpaHEHWs OJHOTUIHBIX CTPOK. MOKHO yTBEpXKIaTh, YTO JTH JIBa
TMIOHUMAaHWS HE MPOTUBOPEYAT OJHO APYTrOMY, W TP BTOPOM IMOHUMAHHUH y KaXIOH
CTPOKH, BXOJISIIEH B TAOIUILy UMEETCsl CBO€ COOCTBEHHOE MPOCTPAHCTBO XPAHCHHUS,
MpsIMOM aipec KOTOPOTO IMOJIb30BATEISIM HE cooOmaercs (B CICAYIOIIEM pa3ieie
MBI YBUJIUM, YTO M 3TO HE BCET/Ia TaK).

Kak u B momenmu ODMG, B momenmu SQL MOXHO cOXpaHATh B 0a3e JaHHBIX
JIOTIOJTHUTEIBHBIC KOJUICKIIUH CCHUIOYHBIX 3HAYCHHUH CYMICCTBYIOIIUX OJHOTUITHBIX
00BEKTOB, OJJHAKO TaKWE KOJUICKIIMU MPHHIUIHAIBHO (KaKk MHE Ka3aioch B [1])
OTIMYAIOTCS OT KOJUICKIIMKA OOBEKTOB, COXPAHSICMON B THUITM3MPOBAHHOW TaOIHIIC:
TUNIM3UPOBAHHAS TaOJIHIIa XPAHUT CaMH OOBEKTHI IUTFOC X CCBUIOYHBIC 3HAYCHUS, &
VIOMSHYTBIC JOMOJHHUTEIBHBIC KOJUICKIUU OOBEKTOB — TOJNBKO CCBUIOYHEIC
3HAYCHUSI.

Hepei/'meM TCHCPb K KPUTUKE B3TJIAA0B aBTOpa Z[eCS[THHeTHeﬁ JaBHOCTH.
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3. [elicmeumenbHOo nu cywecmeeHHbl pasnudusi modeneu
ODMG u SQL?

IMocne myOnukanuu ctathu [1] MPOIUIO MHOTO JIET. 32 3TH TOABI S MHOTO pa3
pacckaspiBan crygeHtaM o0 ocobenHocTsax Mozpeined ODMG m SQL, mHoro
pasMbIIUILIT 00 3TOM M HOCTENEHHO HM3MEHSI CBO€ MHEHHE O CYIIECTBEHHOCTH
pa3Iuuuil MeXay STUMU MOJEIAMHU.

3.1 Pa3Hble cnocobbl agpecaunm 06 bLEKTOB

B wmomemm ODMG o0wexThl anpecytorcs cBoumu OID’amu. OID — ato
aOCTpaKkTHBI aHAJOT OJHOHAIPaBIEHHOTO (QoHHeHMaHOBcKoro azapeca. OID
XpaHHUTCA TOJIBKO HA CTOPOHE CChUIAlOIIEics cyumHOcTH. [Ipu  BBINONHEHUH
orepanyu co3fanust HoBoro oowvekTa ero OID onpenenseTcs cUcTeMOM, sBiseTCS
00paTHBIM TapaMeTpPOM OIEpaIli CO3JaHUs W, BOOOIIE TOBOPS, HE COXpaHACTCA
BHYTPH CO3/1aBaeMOro o0beKTa. M3-3a 0IHOHAIPaBICHHOCTH OOBEKTHON CCHUIKH B
moaenmn ODMG Tpebyercss IOMONHUTEIBHOE TOHSTHE CBS3HU, TNPEACTABIIEMOI
KOHTPOJIMPYEMOM apoil OJHOHAPABICHHBIX CCHUIOK.

B o6bexTHOM yacTu Monenmn SQL 0ObeKTHI aApecyrOTCs CChIIIOYHBIMU 3HAYEHUSMH,
KOTOpBIE C TMO3WIUN PEeNTANNOHHOW MOIENH NaHHBIX SBISIIOTCS CYpPpOTaTHBIMH
xmoyamMy. CChUIOYHOE 3Ha4deHHEe OO0BEKTa, BOOOINE TOBOPS, XPAaHUTCS BHYTPH
o0beKTa W Ha CTOpOHE IO0OW CChUTAIOMIEHCsT Ha HEro CymHoCcTH. Onepamus
Pa3bIMEHOBAHMS CCHUIOYHOIO 3HA4YEHUs (OCTyHa IO CChUIKE) HMPOU3BOIUTCS Ha
OCHOBE KOMMYTaTHBHOW pEJISILIMOHHOM OINEpanyuyu eCTECTBEHHOTO COCAMHEHUS,
KOTOpasi 0 CBOEH CyTH SIBJISETCS acCOLMAaTHBHOW. B "acTHOCTH, 11O 3TOH IpUYKHE
B Mozenn SQL He TpeOyercst NONONHUTENBHOE IOHATHE CBS3M (BCE CCBUIKH
SIBIISTIOTCSI IBYHATPABICHHBIMH).

JIeiCTBUTENPHO JIM 3TH pa3iudusi SBISIOTCS (HYHIAMCHTAIBHBIMU Pa3IHYUSIMU
mozneneit ODMG u SQL? IlepBoe 1 OCHOBHOE cOOOpa)KeHHE, KOTOPOE 3aCTaBUIIO
MEHS B 9TOM YCOMHHUTbBCSI, OCHOBAHO Ha CJIE/IyIOLIEeM HaOII0ICHHH.

[Ipunsito cuuraTh, YTO MOJABIAONICE OOJBUIMHCTBO HPOTrPAMMHPYEMBIX
KOMITBIOTEPOB, HayMHas OT BPEMEHM WX TOsiBlieHHs1 B cepeaune 1940-x rr., u 1o
HallMX JHEH, OCHOBaHO Ha apxurektype ¢on Helimana. B cooTBercTBUM C
npuHiunamu ¢poH HeliMana, mporpamMa u oOpabaThIBacMble €l TaHHBIC XPaHATCS
B OJHOPOJAHOW  mpsMoaapecyemMod mamMath. [IporpamMmbl  BBIIOJHSIOTCS
MOCTIeIOBATEIbHO KOMaH/Ia 32 KOMaH/IOW, TIOKa He BCTPETHUTCS KOMaH/a Mepexo/a,
T... HAaCWJIBCTBEHHOTO W3MEHEHHUS cuUeTdymka KomaHi. Komawael MoryT
BbIpa0aTHIBaTh MPSMBIC agpeca MaMsTH, U3 KOTOPHIX BBHIOMPAIOTCA W B KOTOPHIC
3aMMCHIBAIOTCS TaHHBIE.

OnHako TpW 3TOM HUKOTO HE CMYIINAET, YTO B ITHX KOoMIbloTepax ¢ 1970-x rr.
MEXy anmapaTypoil yNpaBlIeHHs BUPTyallbHOM TaMSThIO W  almapaTypou
YIpaBJIEHUS OCHOBHOW MaMSTHIO NMPUCYTCTBYET MOJJEPKUBAEMBbIl armapaTypou
JIOTIOTHATEIFHBIA YPOBEHb CBEPXOBICTPOMCHCTBYIONICH aCCOIMATUBHON MaMSTH —
xoml. Ecim He cTpeMUuThesl K MOJHOM CTPOTOCTH, MOXHO CUHMTAaTh, YTO KAII — 3TO

183

S.D. Kuznetsov. ODMG and SQL object models ten years later: there are no contradictions. Trudy ISP RAN/Proc.
ISP RAS, vol. 27, issue 1, 2015, pp.173-192

Oy(epHas maMsATh, COCTOSAMIAs U3 OJOKOB OJJHOTO M TOTO K€ HEOOJBIIOr0 pa3Mepa
(dacTo 64 Oaiita). [Ipu kakIOH BRIOOPKE KOMAaH/I WIIM JAHHBIX M3 OCHOBHOW MaMSTH
COOTBETCTBYIOLINH OJIOK IaMsaTu OydepusyeTcs B OHOM M3 OJIOKOB K31, IPUYEM
B OTOM >k€ OJIOKE 3allOMHUHAETCS BUPTYaJbHBIH aapec, oOpameHHe Mo KOTOpOMY
TIPUBEIIO K ATON BHIOOPKE.

IIpu BIpaOOTKE HEKOTOPOW KOMAaHIOM BHUPTYAIBHOTO aapeca JUisi YTCHUS KOMAaH]
WU JTaHHBIX amnmaparypa yhpaBleHUS BUPTYATbHON MaMATBHIO 0 MpeoOpa3oBaHUs
BUPTYaJIbHOTO ajpeca B (pu3UUecKuii oOpamaercss K K311y, B KOTOPOM MPOUCXOTUT
TMapaJJIeIbHBI  aCCOIMATUBHBIA IMOUCK OSTOTO BUPTYIBHOTO ajpeca BO BCeX
omokax. Ilpu ymadyHOM 3aBepIICHMHM TIOWCKAa HYXXHbIE KOMaHIbl WM JIaHHBIC
TepenaoTcs B IPOIeccop, a MpU HEYJauHOM 3aBEepIISHHH IPoJoiKaeTcs padoTa
anmaparyphl yIpaBJICHUS BUPTYAITBHON MaMSITBHIO.

3anmch MO BUPTYaIbHOMY ajpecy padoTaeT aHaTOTHYHO, HO IOCNIE pa3MEIICHHS
0JIoka IaHHBIX B KOIIe HY)KHbIC IaHHBIE OOS3aTENHHO MPOTAJIKWBAIOTCI W B
OCHOBHYIO TaMsaTh. ECTECTBEHHO, ammaparypa YIpPaBICHUS KAII-IAMSTHIO
MPOU3BOJIUT B CIy4ae HaTOOHOCTH 3aMEIICHHE OJOKOB KAIIIA.

Tak BOT, omeparysi «pa3bIMEHOBAHHS» BHPTYaJbHOTO aJipeca C HCIOIb30BAaHHUEM
K3a OOJbIlIEe BCEr0 HAMOMHUHACT OINEPANHUI0 ECTECTBEHHOTO COCAWHCHHS U3
PCIALIMOHHOW MOJENH JaHHBIX: KOMMYTATHBHYIO OICPAIMIO, BBITIONHACMYIO B
MapajuicIbHOW W acCOIMAaTUBHOW MaHepe. Hukoro He cMymaer, uYTo
(OHHEIIMAHOBCKUI BHPTYaJBbHBIA aJpec CHavyala «pPa3bIMCHOBHIBACTCS» B
KOMIIBIOTEpPaX COBEPIICHHO HE (poHHEHMaHOBCKUM oOpa3zom. [lo Bcell BummmocTH,
pasiuyue K TEXHHWKE DPa3bIMCHOBAHHS CCHUIOK Ha OOBEKTHI HE JOJDKHO OBITh
CephE3HBIM MOJICILHBIM pa3InuneM U Mpu cpaBHeHnn Moneneit ODMG u SQL.
CToHT caenath eile 0JHO 3aMeYaHue, MOKa3bIBalolee, HACKOIbKO He 00s3aTebHO
0COOCHHOCTH MOJICNICH NaHHBIX MPSAMO BIUSIOT Ha peanu3anuu. JlecsaTb IeT Tomy
HazaJl, KOTJa mucajiach CTaThs [1], MHE Ka3aJloch OYEBHIHBIM, YTO €IUHCTBEHHBIM
pa3syMHBIM  CITOCOOOM  BBITIOJIHEHHUS OTEpaIlii  Pa3bIMEHOBAHMS CCBHUIOYHBIX
3HauYeHWH B 00BEKTHOW yacTH Mojenu SQL sBiseTcs mpuMeHEeHHE eCTeCTBEHHOTO
coenuHeHUs. JIGMCTBUTENHHO, B TIEPBOM CTOJIONE THUIU3WPOBAHHON TaOJHUIIBI
XpaHATCSA CyppOTaTHBIE 3HAYCHHS BO3MOXKHOTO KJIOYa, a B CTOJIONAX TaOJIHII,
CCBUTAONINXCS Ha TY THITH3UPOBAHHYIO TaOJIHILY, COXPAHSIIOTCS COOTBETCTBYIOIIHE
3HAYCHHS BHEUTHETO Kiroua. YToOBI MepelTH OT CTPOKU CCHUIAIOIICHCS TaOIHUIIBI K
O0BEKTY THUIH3UPOBAHHOW TAONUIBI HYXHO BBINOJIHUTH, CTPOTO TOBOPS,
€CTECTBECHHOE MMOJIYCOCTUNHCHHE ITUX TaOJIHII.

Bcem wm3BecTHO, uWTO mMIO0as oOmepamys COCAWHCHHS SIBISICTCS CPaBHHUTEIBHO
noporoctosiiieid. [ToaToMy st ObLT yIUBIICH, KOTa BCKOpE Mmociie HamucaHus [1] B
OTHOW W3 CTaTeH, MOCBSIICHHONH HEKOTOPHIM JETalliM peau3alud OOBEKTHBIX
pacmmupenuit B Oracle, mpounTtan, 4To B 3TOH CHCTEME 3alpoChl, HANFICAHHBIC Ha
«00bekTHOM nuanekte» SQL ¢ mpUMEHEHHWEM CHHTAKCHYCCKHX KOHCTPYKIIHMA
HaBHTAIlMM 10 OOBEKTHBIM CCBIJIKAaM, BBITIONHSIOTCA J(PQPEKTUBHEE, HYeM
SKBUBAJICHTHBIC 3aIpPOCHl C COSAMHECHUSAMH. S TorAa MEHCTBUTENLHO CUWUTAI, YTO
ITOT «OOBEKTHBIA amanmekT» SQL sBIsSeTCS TeM, YTO MNPUHATO HA3bIBaTh
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«CHHTaKCHUYECKHM caxapom»: mnozaciammBanneM SQL B yromy JoOUTEIsIM
00BEKTHO-OPUCHTHPOBAHHBIX KOHCTPYKIIUH.

AH 0b11 HeTipas, uto oTMeTHa yxke B 2007 1. B [14]. Bcem u3BecTHO, 4TO, HAUWHAS C
System R [15], mpaktuuecku Bo Bcex SQL-opuentupoBanusix CYBJ] ¢
MMOCTPOYHBIM XPAaHCHUEM TaOJUI] JJIs Ka)XIOW CTPOKM TAOIHUIBI Ha (PU3UUCCKOM
(OOBIYHO CKPBITOM OT IMOJB30BATENSA) YPOBHE NOJJCPKUBACTCA YHUKAIBHBINA
uneatupukatop (B System R on HaswBancs tid — tuple identifier), koTopbrit
00eCIIeUNBACT IIOYTH MPSIMOI» TOCTYI K CTPOKE BO BHemmHew mamstu. B Oracle
aHAJIOT TaKOTO MICHTU(UKATOPA Ha3bIBaeTCsl rowid M, XOPOIIO JIK 3TO WIH IUIOXO,
OH OTKPBIT JJISl TIOJh30BaTeNield 0a3 NaHHBIX. MOXHO OOBSABUTH JIIOOYIO 0a30BYIO
(peanbHO XpaHUMYIO B 0a3e MaHHBIX) TAOJHIy KaK COIEpKallyro crosoer rowid
(peanpHO ATOT cTONOEN B 0a3e JAHHBIX HE XPAHUTCS, IMOCKOJIbKY CHCTEMa M Tak
3HaeT 3Ha4eHHue rowid s 000 CTPOKH 000N TaONHIIBl). DTH 3HAYEHUS MOYKHO
YUTaTh, COXPAHATH (SBHO) B CTOJNONAX APYTHX TAOIHII U MCIIOIB30BATh B 3aIIpocax
JUTSI TIPSIMOTO (COBCEM HE PENSIIMOHHOTO) AOCTYTIA K CTPOKAM.

Tot e ¢okyc ucnonp3zoBana Oracle mpu opraHuM3anmum JOCTyNa K OOBEKTaM,
COXpaHsIeMbIM B «OOBEKTHBIX TaONHIax» (aHajIor THUIMM3UPOBAHHOW TAaOIUIBI B
mozenmn SQL). B Oracle ccbutounble 3HaY€HUs, TEHEPHUPYEMbIE CHUCTEMOM, B
JCACTBUTENLHOCTH sBIsIOTC rowid. [ToaToMy caMOCChUTAIONIUIACS CTONOCI SIBHBIM
00pa3oM B 00OBEKTHOMW TaOJIHIIEC HE XPAHUTCS, HO €r0 3HAYCHHS U3BECTHBI CHCTEME H
JIOCTYITHBI TIOJIB30BATEIISIM B KAYECTBE CCHUIOYHBIX 3HAYCHUH OOBEKTOB.

C ognoit croponsl, Oracle He HapymaeT MpeANUCaHUN OOBEKTHON YacTH MOJCIU
SQL. Ecnu He mpucMaTpuBaThCS K AETAISIM MPEICTABICHUS CCHUIOYHBIX 3HAUCHUI,
TO MOXHO TIPEACTAaBNIATh, YTO OIEpalus WX pa3bIMCHOBAaHHMS OCHOBaHAa Ha
€CTECTBEHHOM coeiuHeHnH. Ho B JEHCTBUTENBPHOCTH CCHUTKA TPAKTYeTCS Kak
MPSIMOI OTHOHAIIPABIICHHBIN apec.

C Moelt TOYKH 3peHus, PUBCICHHBIC 3aMCUYaHUs U HAOIIOJICHHUS YOCIKIAIOT B TOM,
YTO pa3iUyus B CIOCOOE pPa3bIMCHOBAHHS CCHUIOK HAa OOBEKTHI HE SIBISIOTCS
MPUHIUIHATBHBIMY pa3inuuusamu moaeneit ODMG u SQL.

3.2 Pa3Hble noaxoabl K pa3MeLLeHNI0 06beKToB B NaMATU 6asbl
AaHHbIX

B momerm ODMG omepanmsi co3laHdsi W HWHUIUATH3AINA OOBEKTA SBISICTCS
omiepanueil  COOTBETCTBYIONIETO aTOMapHOrO0 OOBEKTHOTO THma. Ecimm mpu
OTIpeJICICHN OOBEKTHOTO THIA HE CHeNUuUIMPOBaHO TpeOOBaHUE HATUIHS
9KCTEHTa JTOTO THUMA, TO JIOOOH 3aHOBO CO3MAHHBIA OOBEKT CYIIECTBYET
HM30JIMPOBAHHO OT JPYTHX OOBEKTOB JAaHHOTO THUIA, €CIM He OyAeT BBINOJHEHA
siBHas onepanus nmomenieans OID co3maHHOro 00BbEKTa B KAKOW-THOO KOHTCHHEP
(0OBEKT THHa KOJUICKIIMH, CKOpee BCEro, MHOXeCTBa). Eciam 3KCTEHT B
OTIPENICIICHUN aTOMApHOTO OOBEKTHOTO THIIA CHEIM(DHUINPOBAH, TO MPH CO3MAHHH
m000ro HOBOro o0Onekra maHHoro tuma ero OID aBTOMAaTHYECKM IOMEIAETCs B
JTOT 3KCTEHT (0OBEKT THITAa KOJUICKIIHH, CKOPEE BCETO, MHOXKECTBA).
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C Moeii Touku 3peHus, 6a3a JaHHBIX, B KOTOPOU MOJICPIKUBAIOTCS U30JIUPOBAHHBIC
OOBEKTHI, HE CIMIIIKOM OCMBICICHHA, TOCKOJIBKY, B YACTHOCTH, K HEH HEBO3MOXKHO
aJipecoBaTh JICKJIApaTHBHBIC 3ampochl, HOjyepkka kowwiekimid OID BpyuHyro
oOpeMeHUTeNbHA W HE O4YeHb [I0JIe3Ha, W MOITOMY Haubojee eCTeCTBEHHBIM
obpazom oObekTHast 6aza qaHHBIX B Mogenn ODMG npencrasisercs B Bujie Habopa
JKCTEHTOB, MMEHOBAHHBIX OOBEKTOB THIA MHOYKECTBA, JJIEMEHTAMH KOTOPOIO
sBisiorest OID sl aTomMapHOTO 00BEKTHOTO THMA (0o0Jiee MOAPOOHO M KOHKPETHO
OCTaHOBHMCSI HA TOM BOIPOCE B UETBEPTOM pasfiesie CTaTbH).

B ob6wekTHO# wactu mMomenu SQL omepamust co3maHus W MHUIMATU3AWNA HOBOTO
0o0BeKTa SIBISIETCS OIepaneil TUMU3WPOBAHHON TaOJNWIBI (HAA THUITH3HUPOBAHHOM
Tabymiel) — BcTaBKa HOBOW CTPOKH. [TOCKOJIBKY IS THIM3UPOBAHHBIX TaOJIHIl B
mozxenun SQL jmomyckaroTcst Kak OOBEKTHOE NPEACTABICHUE (THIHM3UPOBAHHAS
TaOIUI[A KaK KOHTEWHEp OOBEKTOB), TAK M TPAIWIMOHHOC (YHACIICAOBAaHHOE OT
PEIALMOHHOW MOJEIH JAHHBIX) NpEACTaBICHUEC (TUMU3UPOBAHHAS TaONUIA Kak
MEPEMEHHAsT CO 3HAYCHUSMH-MHOXECTBAMHU CTPOK), HA YPOBHE MOJCIH JaHHBIX
MPUXOJUTCS CYHUTaTh, YTO OOBEKTHI, CO3JaHHBIC B JAHHOW THUIU3UPOBAHHOM
TaOJuIle, B HEU M PaCIOaraloTcs.

W3onupoBanHbIXx 00beKTOB B Mojaenu SQL He ObIBaeT, JF000W CYIIECTBYHOIIUE
00BEKT BXOJUT K KaKylO-TO THIU3MpOBaHHYI0 Tabiuiy. Kak u B Mmogenmu ODMG,
HUKTO HE MEIIACT CO3/IaBaTh JIOTIOJIHUTEIBHBIC OOBEKTHI, COXPAHSFONIUE KOJIICKIIUN
CCBUIOYHBIX 3HAYCHUI 3aJaHHOTO THIA, BPYYHYIO KOHTPOJIUPOBATh UX COACPKAMOE
W NPOM3BOAMTH B HUX MOMCK (kak M B ciaydae ODMG, s He yBepeH, 4To 3Ta
MMOTEHIAJIbHAas BO3MOXKHOCTH IoJie3Ha). Tem cambiM, B moxemn SQL oOwnexTHas
0a3a mHamboyee ecTeCTBEHHBIM 00pa3oM TMpeACTaBsieTcss B BHAE Habopa
TUIH3UPOBAHHBIX TAOJHUI], UMCHOBAaHHBIX OOBEKTOB THIIA MHOXKECTBA, 3JIEMEHTaAMH
KOTOPOTO SIBIISIIOTCSI OOBEKTHI, CTPYKTypa M TOBEACHHE KOTOPHIX COOTBETCTBYET
ctpykrypaomy UDT THnm3npoBaHHO# TaOIHUIIEL.

Tak 9ro B 3ToM otHomeHnn Moaenn ODMG u SQL paznuyarorcss TOJIBKO TEM, 9TO
B 3KkcTeHTax xpaHiarcs OID’bl 00BEKTOB, a B TUIMU3UPOBAHHBIX TaOIUIIAX — CaMH
00bekThl. B [1] s cumran u 310 paznuuue pyHIaMeHTAILHBIM. Teneph MHE Tak HE
KaXeTcsl.

Bo-niepBrix, B crangapre ODMG HenapoMm HOYTH BCETJa TOBOPUTCS «OOBEKT» B
TeX cliydasx, korma umeetrcss B Buay OID: oOBeKTHl Kak 3HAYECHHsS] aTPpUOYTOB
OOBEKTHBIX TUIOB, OOBEKTHI KaK 3JICMEHTHI KOJUICKIUH U T.7. C OJHOW CTOPOHEI,
KaK OTMEYalloCh BBINIC, 3TO BHOCHUT ITyTaHUILY, IMOCKOJBKY MOHSATHO, YTO OJUH
O0BEKT HE MOXET OBITh 3HAYCHHUEM, HANpPUMEp, HECKOIBKHX aTpuOyToB. HoO C
JIPYTOi CTOPOHBI, 3TO JENACTCA YMBIIUICHHO Uil MPOCTOTHI M ymoOcTBa
MOJTb30BaTeNICH OOBEKTHBIX 0a3 JaHHBIX, KOTOPBIM COBEPIICHHO HU K YeMYy TyMaTh
0 BCIIOMOTATEIBHBIX OTEPANHIX Pa3bIMCHOBAHUS.

Bo-Bropeix, xots B Momenun SQL neHCTBUTENBbHO pasHBI CTaTyC HMMEIOT
TUNIM3UPOBAHHAS TAaONMUIA (pealbHBIA KOHTCHHEP OOBCKTOB) WM IIFO0Ast KOJUICKIIHS
CCBUIOYHBIX 3HAuYCHHWH (KOHTCHHEpP CCBUIOK Ha OOBEKT), HA MpaKTHKE Oojee

186



C.J1. Ky3unenos. O6nektHbie Mogenn ODMG u SQL necats ner cniycrs: Her npotuopeunit. Tpyast UICIT PAH, Tom 27,
Beim. 1, 20151, ¢. 173-192

€CTECTBEHHO HCIIOJIF30BaTh UMEHHO THITM3MPOBAaHHBIC TAONHWIBI, U B 3TOM CIydae
OTCYTCTBUE OIEpalMU Pa3bIMEHOBaHMSA AJIS IOJIb30BaTeNCi MOXKET MPOUTH TaK ke
HE3aMETHO, KaK HaJIu4Ke 3TOW oIepalyy MpH HCIOJIb30BaHUU SKCTCHTOB B MOAEIH
ODMG.

Hakownen, tabmuiia B mogenu SQL — 3To moHsATHE 00JE€ BBICOKOTO JIOTUYECKOTO
ypoBHS, yeM 3KkcTeHT B Mogenn ODMG. Ha ¢usuueckom ypoBHE CTpOKH TaOmumiy
XpaHsATcs B OJI0OKax BHELIHEH IMaMsATH HE3aBUCUMO OJHA OT Apyroi. B tabmuiyy onn
CBSI3BIBAIOTCSl OJarofapsi HAJIMYMIO WACHTH(UKAaTopa TaOMMIBI BO BCEX e¢
XpaHUMBIX CTpOKaxX MM 3@ CUET UCMONb30BaHUS MHAEKCOB. Tak dYro B
JIEHCTBUTETFHOCTH HAa YPOBHE XpaHEHWS NAaHHBIX THITU3MPOBAaHHAA TaOJHIIa BOBCE
HE SIBIIICTCS] KOHTCHHEPOM O0OBEKTOB.

B umenom, Mmarepuan 5TOro paszelia JEMOHCTPHPYET, 4YTO (YHIAaMEHTAJIbHBIX
pasnuanii Mexy Mmoaenbio ODMG u 06bekTHOM gacThio Monenn SQL HerT.

4. «O6BekmHast Mowib» SQL u «pensyuoHHasi Hamypa» ODMG

CpaBHHBaTh MOJICNIM [AHHBIX, ONKCAHHBIC COBCPIICHHO B Pa3HBIX CTHIAX U C
KCIOJIb30BAaHUEM Pa3HOW (M HE OYCHB CTPOrOi) TEPMHHOJIOTHH, JEJIO0 TPYTHOE H
HeOmaromapaoe. OmHAaKO, KaK MHE Ka)KeTCs, B IEJIOM MHE YIaJoCh COMOCTaBUTH
o6wvekTHYI0 Moenb ODMG u 00bekTHYI0 9acTh Mogenu SQL. DTo comocTaBicHue
MTO3BOJIIJIO MHE MPHUHATH K TPEM OCHOBHBIM BBIBOJAM, NEPBBIH M3 KOTOPBIX
COJICPKUTCS B KOHIIE MTPEIBIAYIIETO pa3iena.

BTopoii BEIBOA COCTOHT B TOM, YTO «00BbEKTHbIE» BO3MO:KHOCTH Moeau SQL He
MeHbllle TeX, KOTopble MmpeaocTaBisiioTess Moaeabiw ODMG. [leficTBuTensHO,
cuctembl tunoB mogaeneir ODMG u SQL comoctaBumbl. B SQL cucrema THIOB
Ooradue u cTpoke (OoJiee aeKBaTHBIM OYJIEBCKUH THII, UMEIOTCS SIBHBIE CCHIIOYHBIC
TUIBI, OTCYTCTBYIOT CMYIIAIOUIHNE YM OOBEKTHBIC THIBI M T.JA.), HO 1O CYTH
obecreynBaroTcs Te ke Bo3MoxkHOCTH, uTo B ODMG. HacnemoBanue u ceMaHTHKA
BKITIOUCHUS MOICPKUBAIOTCS MMOYTH HA PaBHBIX B 00enX MoJesiX. HKanCysus
00BEKTOB B 00eMX MOJCIIX (DaKTHUYECKH OTCYTCTBYET (ISl COKPBITHS OTCYTCTBHS
WHKATICYJISIIIAA COCTOSHUST OOBEKTOB HCIIONB3YIOTCS CTapble (POKYCHI C HESBHOM
MTOIICPIKKON aBTOMATHYCCKH OMPECIIICMBIX METOJIOB observer U mutator U BCeX
atpuOyToB 00BekTOB [12]). S3bIk 3ampocoB OQL wm3 momenm manabix ODMG
HEMHOTHM OTJIHYaeTcs (He TOJIBKO CHHTAKCHYECKH, HO U MO CBOCH CEMAaHTHKE) OT
«00OBEKTHOTO JUANIEKTay S3bIKa 3arpocoB SQL.

IIpobaema SQL (1 B TOM Yncie 0ObEKTHOH YacTH 3TOH MOJENH JAHHBIX) COCTOUT
HE B TOM, 4YTO B HEHW dYero-to He XBaTaeT, a B TPOMATHOM IIepEH30OBITKE
BO3MOXHOCTEeH. B dwactHOCTH, 00BekTHBIE cpencTBa SQL BO MHOrOM TpymaHO
OIICHUTHh [0 TOW NPUYMHE, YTO HX MOXHO HCIIOJNB30BaTh MPAKTUYECKH B
TIPON3BOJIEHON KOMOWMHAIIH c OecUYnCICHHBIMA «TPaIUIIMOHHBIMI
BO3MOXKHOCTSIMH. Hampumep, ¢ HCIIONIB30BAaHNEM OJHOTO W TOTO K€ CTPYKTYpHOTO
UDT ¢ n arpubyraMu MOXHO OIPEHCIUTh «OOBEKTHYIO» THITH3HPOBAHHYIO
Tabmuiyy ¢ n+/ arpuOyToM, HO JOMYCKAeTCS U OIPEICIICHUE «TPaJUIIHOHHONY
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TaOJUIBI C OJHUM CTOJIOIIOM, THIIOM KOTOPOTO SIBJIACTCS JAaHHBIA CTPYKTYPHBIH
UDT.

Hakownern, TpeTnii, 3aKITFOUUTEIBHBIN BHIBOJ (DOPMYITHPYETCS CICAYIOIIUM 00pa3oM:
npu pasyMHOM wucnoab3oBanuu a1060i CYB/l, ocHoBaHHOII Ha Moaeau
ODMG, 0yayT HCIOJb30BAThCA 0a3bl JAHHBIX H CPEACTBA MAHUIYJIHPOBAHHSA
HMHU, 0JIU3KHE K TeM, KOTOpPble MPeANUCHIBAIOTCA MOebI0 JaHHBIX SQL.

Ha camom nene, s3pik OQL, onucanHbIi B [2] comep Ut HAOOP CPEICTB, KOTOPEIC
00eCIIeYMBAOT BO3MOXKHOCTHU SIBHOM HaBHUTralwu o rpadaM oOBEKTOB, CBSI3aHHBIX
OOBEKTHBIMH CCBUIKAMH, a TaKXe BO3MOXHOCTH, Onu3kue Kk SQL, s
(dhopmupoBaHUsI EKIapaTUBHBIX 3ampocoB Haj koJutekiusmu OID. C TouHOCTBIO
JI0 TEPMHUHOJOTHM M CHHTAaKCHYECKHUX O0003HAYeHWH MOXHO cyutath, uto OQL
BXOIUT B coBpeMeHHbIH SQL (Hauunas ¢ SQL:2003 [4]).

YToOBI HMMETh BO3MOXHOCTH pPazyMHO W 3(G(GEKTHBHO II0JI30BATHCA OTUMHU
BO3MOXKHOCTSIMH, HamboJiee €CTECTBEHHO IPEIACTABIATh 0a3y MOaHHBIX B BHUJC
Habopa SKCTEHTOB OOBEKTHBIX THUITOB, ONIPEACICHHBIX B CXeMe 0a3bl JaHHBIX. Takoe
MpeacTaBIeHne 0a3bl JaHHBIX SBISIETCS E€CTECTBEHHBIM, ITOCKOJBKY CpEICTBa
aBTOMATHUYECKON TOJIEPKKH DKCTEHTOB MpenonpeneneHsl B momgemun ODMG, u
OKCTCHTHI SIBJISFIOTCS CIUHCTBEHHBIMU CYIIHOCTSIMH OOBEKTHOW Oa3bl HaHHBIX,
KOTOpbIC aBTOMATHYCCKH TMONy4yarOT UWMEHa (COBHANAIOIIME C HMCHAMH
COOTBETCTBYIOIINX aTOMAapHBIX OOBEKTHBIX THUIOB). [logmepikka MOMOIHUTEIBHBIX
kosutekuuit OID’0B kaxercst MHE OOpEeMEHHUTENILHOM, HEHAeKHOM U N30BITOYHOM
(TOMUMO HEOOXOJAUMOCTH SIBHO OTCJICKHBATH COCTAB TAKUX KOJUICKIIMN, UM HYKHO
€Ille ¥ HeTPUBUAITLHBIM 00pa30M MMPUCBauBaTh UMECHA).

Jlerko BUAETH, YTO B ATOM CiIydae cxeMa OOBEKTHOW 0Oa3bl NAHHBIX CTAHOBUTCS
O4YeHb NoXoxeil Ha cxeMy SQL-opHeHTHpOBaHHOHM 0a3bl JaHHBIX, OCTPOCHHOH B
00BEKTHOM CTHJIC. ATOMapHBIC OOBEKTHBIC TUIIBI (€CITU HE 00paIaTh BHUMAHHS Ha
HUX CTPaHHOCTH) HamoMUHAIOT cTpykTypHbie UDT SQL, a 3KCTEeHT — 3TO MOYTH TO
JKe, 9TO M THUIU3UPOBAaHHAs TaOimuIa (B KOHIIE KOHIIOB, YTO TMPEICTABISIET COOOM
BHYTpPEHHss CTpyKTypa 00bekTa B Mogenn ODMG kak He cTpoky B cMbiciie SQL).
DTH cOOOpaKeHHsI B IIEJIOM 00OCHOBBIBAIOT MMPUBEACHHBIN BBIIIE TPETHI BHIBOJL.

Ho moxHo ckazate Gombire. B SQL-opueHTHpOBaHHBIX 0a3ax JaHHBIX HUKTO HE
3amnpeniaer o0pamarhCs ¢ TUIM3UPOBAHHBIMU TaOJMIAaMHA Kak ¢ TaOaumamu
TPaIUIIMOHHBIMH: BBITIOJHATE IPOCHUPOBAHNE, COCIUHEHHUS TAKUX TaONHIl U T.H.
Koneuno, pe3ynpTupyromue TabIuIs THTH3NPOBAHHBIME YK€ He OyayT, HO B MHpe
SQL 3T0 He MODKHO HUKOTO CMYINATh, MOCKOJBKY B ONHOW 0a3e JaHHBIX MOTYT
COJIEPXKATHCS M THIHU3UPOBAHHBIC, U TPATUIIMOHHEIC TaOIHIEl. [I0CKONBEKY SKCTEHT
6a3pl manHbIx ODMG sBIiIsseTCsl aHAJIOTOM THMU3UPOBaHHOW Tabmuiel SQL, To B
MPUHIUIE OBUIO OBl JAOCTATOYHO JIOTUYHBIM JOMYCTUTH HAJ HUMH OICPAIlUH,
JIOCTYIIHBIC ISl TPaTUIIMOHHEBIX Tabmui SQL.

W 3mecy MBI MHTEpECHBIM 00pa30oM OTOpachiBaeMCs Ha JABAMIATH JET B MPOILIOE,
KOTZa s IBITAJICA MIPUAYMAaTh aHANOT peUOHHON anre6psl [16]. He Oyxy 3mech
BOCIIPOU3BOJIUTh CYTh JTOW CTapOd CTAaThH, KOTOpas HEOXKHIAHHO CHOBA CTaja
aktyasnibHOH. Ho xouy 3ameTuth cnenytouiee. Monenb nanHeix SQL skiiekTH4YHA U
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n3-3a 3TOro TpyaHO IMOCTHKHMaA, HO 3aTO OHA HC OrpaHUYMNBACT TOJIb30BaTENEH 110
YUCTO MUACOJOTHYCCKUM MNpHUYIMHAM, g KOTOPBIX OTCYTCTBYKOT TEXHUYCCKHUC
NOATBCPIKACHUSA. Kto 3HACT, HC CTOUT JIK (I/IJ'H/I HC CTOHIIO J'II/I?) BpEMCHaMU1
JKEPTBOBATH UACOJIOTMYCCKUMHA HpI/IHIII/IHaMI/I?

5. 3aknroyeHue

OcHOBHasi I1eJIb 3TOW CTAaThU COCTOMT B TOM, YTOOBI HCHPAaBUTh OIIUOKH,
CeTIaHHBIC aBTOpOM B myOnmkanuu 10-netHeit naBHOcTH. J[ymaro, 9TO 31€Ch peyb
HICT HE TOJILKO 00 YCTAaHOBJICHUHU 0OJIee CIPaBEIIMBOTO OTHOLICHHS K MOJACISIM
ODMG wu SQL. Oo0sexrHo-opuentupoBannsle CYBJ[ cHoBa HauuMHaroT
MOJIb30BAThCS CIIPOCOM, CAMHCTBCHHOW OOMICTIPHHATOW OOBEKTHOW MOJICIBIO
spissercss ODMG 3.0, 1 3Ta cTaThsl TOKa3bIBaeT, 4TO (a) 3Ta MOJAENb HE TaK YK
IJI0Xa, KaKk MOET MMO0Ka3aThbCsl MPU YTCHUU cTaHmapTa [2], u (0) oObeKTHAs 4acTh
mozaenmn SQL ¢aktndeckn HudeM He otriamdaercss oT ODMG. Bo3MokHO, 3TH
3aKIIIOYCHUS IPUHECYT MOJB3Y pa3paboTIHKaM H IOJIE30BATEIsIM 0a3 TaHHBIX.
JlecsaTh JEeT TOMYy Haszal S BBICTYNIJI Ha ceMuHape MockoBckoit cekmun ACM
SIGMOD c¢ pgoxmamom [17], mo MOTHBaM KOTOpOTO ObLa HamucaHa cTaThs [1].
Joxman ObIT ¢ TOHUMaHUEM BCTPEUEH ayIUTOPHEH, KOTOpas B I[EJIOM COTJIaCHIIAch
C MOWMH TOTHAIIHUMHU IoBoaaMu. B konme 2014 T. s BBICTYIWI Ha TOM K€
ceMuHape ¢ JokiaaoM [18], mo MoTHBaM KOTOPOTO HAmMCaHa 3Ta CTaThsi. U 3TOT
JIOKIIAJ TOXE OBUI BCTPCYCH AayJAMTOPUCH BIOJHE JOSJIBHO, U C MOUMH
TENEePCIHUME JTOBOJaMU HHUKTO BCEphe3 He cropwil. [103ToMy B KOHIIE AOKJIana s
moo0emnan coopaBIIUMCS, YTO €CJIM B MHUPE MOJCICH JaHHBIX HE MPOU3OMICT UTO-
n00 HENpPEABUIICHHOE, TO CICAYIONIMIA pPa3 s BBICTYIUIIO C JOKJIAIOM Ha OJH3KYHO
TeMy He paHblne, yem depe3 10 set. Jlymaro, 4To TO ke CleIyeT cKa3aTh M HACUeT
CTaTel 1o 3TOM TeMaTuKe.
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ODMG and SQL object models ten years
later: there are no contradictions
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Institute for System Programming of the Russian Academy of Sciences,
25, Alexander Solzhenitsyn st., Moscow, Russia, 109004.

Abstract. In 2005, I wrote an article in which I discussed the most important features of the
standards ODMG 3.0 (ODMG object model) and the SQL:2003 (SQL data model) and
convincingly (as it seemed to me) argued that the similarity between the object model and
object extensions to SQL is purely external, that close in mind syntactic constructions hide
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deep differences at the model level. Examples of such differences include von Neumann-style
dereference of ObjectIDs in the ODMG model vs join-style dereference of reference values in
the SQL model, separate and independent store of objects of one and the same object type in
the ODMG model vs store of all raws of a typed table (SQL analogy of object) within this
table, store of ObjectISs within extents in the ODMG model vs store within analogy of extent
of objects their self in the SQL model, etc. Since then, it took many years for which I
understood many things that were wrongly or insufficient correctly understood by me then,
and gradually came to the conclusions that:
1. differences that seemed to me deep, are not such, and indeed are not differences at
the model level;
2. the object extensions of SQL provide no less (and rather large) capabilities than the
ODMG object model;
3. reasonably (from the standpoint of the database community) used DBMSes based
on the ODMG data model, one will create databases and tools to manipulate them
similar to those prescribed by the SQL data model.
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