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3aaHue HA CAaMOCTOSATEJILHYI0 Pa0oTy

OcHOBHOE 3aJlaHME€ Ha CaMOCTOATENbHYIO pPabOTy CTydeHTa — H3yueHUe
OCHOBHBIX HalpaBJICHUN AaJIbHEHIIEro pa3BUTHs 0a3 JaHHBIX M CHUCTEM YIPABIICHUS
0azamu naHHBIX. HeoOXoauMo OCyIIeCTBUTh MOUCK M HW3YYEHHE MEepUOAMYECKON
JUTEpaTyphl, CTATEH, HOBBIX MOHOTpa(Uii, KaCaIOIUXCS 3TUX NPOOIIEM.

®opMa 0TYETHOCTH
[To naHHO¥ TeMe NMpPeayCMOTPEHBI BOIIPOCH B 3K3aMEHAIIMOHHBIX OMIIETaX.
Kparkas Teopernuyeckasi cnpaBka

CoBpemeHHble  0a3bl  JAaHHBIX  SIBJISIFOTCSL  OCHOBOW  MHOT'OYHMCIIEHHBIX
nH(}OpMaMOHHBIX cucTeM. MHpopmalis, HaKOIJIEHHAs! B HUX, SIBJISIETCA YPE3BbIYANHO
LIEHHBIM MaTEpHaJIOM, U B HACTOSAIIMNA MOMEHT IIMPOKO PACHpPOCTPAHSIOTCS METOJIbI
00paboTKM 0a3 AJaHHBIX C TOYKHU 3PEHUS U3BJICUEHUS U3 HUX JOTOJHUTEIbHBIX 3HAHUH,
METOJIOB, KOTOpBIE CBSI3aHbI C OOOOIIEHHWEM U pPa3IUYHBIMU JOMOJHUTEIbHBIMU
cnocobaMu 00pabOTKH AaHHBIX. ba3bl JaHHBIX B TaHHOW KOHIIEMIMHU BBICTYHAIOT KaK
XpaHWInIa nHGOpMaIMK, 3TO HAMpaBIEHUE HA3bIBAETCS «XpaHWIHINa fanHbIx» (Data
Warehouse).

st pa®oThl ¢ «XpaHUTUIIAMU JAHHBIX» Han0o0Jiee 3HAYUMBIM CTAaHOBUTCS TaK
Ha3bIBACMBbI WHTCIICKTyalbHbIH aHanmu3 AaHHbIX (MAJl), mau data mining, — sTo
IPOLECC BBIABICHUS 3HAYMMBIX KOppENALMiA, OOpa3loB M TEHAECHUUH B OOJBIIMX
oObeMax JaHHbIX. YUWUTHIBasg BBICOKME TEMIIbBI pPOCTa OOBEMOB HAKOIUICHHOW I
COBPEMEHHBIX XpaHWIMIIaX JaHHbIX MH(QOpPMAIMU, HEBO3MOKHO HEIOOLIEHUTH POJIb
A ITo maenuto crienmanuctoB Gartner Group, yxe B 1998 r. MAJ] Bomren B gecATKyY
BOKHEUINX MH(POPMAIIMOHHBIX TEXHOJOTUHA. B mocnegHue roapl Hayaaoch akKTUBHOE
BHeapeHne TexHonoruu MAJl. Ee akTHBHO HCTIOB3YIOT KaK KPYITHbIE KOPIIOPAILINH, TaK
u Oojee Menkue (PUPMBI, KOTOpbIE CEPbE3HO OTHOCITCS K BOIpOCaM aHalu3a U
MPOTHO3UPOBAHUS CBOEU JESATENbHOCTU. ECTECTBEHHO, Ha pPBIHKE MPOrPaMMHBIX
IIPOJIYKTOB CTaJIM MOSBIISITHCS COOTBETCTBYIOIINE HHCTPYMEHTAJIbHBIE CPECTBA.

Ocobenno mupoko wmetonbl MAJ] mpumeHsiloTcss B OM3HEC-NPUIIOKEHUSIX
AHAINTUKAMHA W PYKOBOAUTEISIMA KOMHNAHMHU. [[7 3TUX KaTeropuyd mnoJib30BaTENCH
pa3pabaThIBalOTCSI MHCTPYMEHTANBHBIE CPEACTBA BBICOKOTO YPOBHS, MO3BOJISIOLINE
pemiath  JOCTaTOYHO  CJIOKHbIE  NpPAaKTHYECKHe 3afaud  0e3  CHelHabHOU
MaTEeMaTUYeCKOW MOJrOTOBKU. AKTYyalIbHOCTh Ucnioyb3oBaHusa Al B Ou3zHece cBs3aHa
C )KECTKOM KOHKYPEHLIMEN, BOSHUKIIEH BCJIEACTBUE NEPEX0JA OT «PhIHKA MPOJABLA» K
«PBIHKY TIOKyHaTess». B 3THX yclioBUSIX 0COOEHHO BaKHO KaueCTBO U 0OOCHOBAHHOCTh
OPUHUMAEMbIX pEHIeHWH, 4YTO TpedyeT CTPOroro KOJIMYECTBEHHOTO aHalu3a
uMeromuxca JaHHeiX. [lpm  pabore ¢ OonpmiuMu  00bEMaMHM  HaKalIMBaeMOU
uH(pOpMaLUU HEOOXOAUMO MOCTOSHHO ONEPaTHUBHO OTCIIEKUBATh AMHAMHKY pPBIHKA, a
ATO MPAKTHUYECKU HEBO3MOXKHO 0€3 aBTOMATU3AIIMN aHAIUTUYECKOU JIeATeIbHOCTH.
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B OusHec-mpwiIoOKEHUSX HAWOOJBIINNA WHTEpPEC MPEACTABISET HWHTETPAIIHs
METO/JIOB MHTEJUIEKTYaJbHOTO aHajdu3a JaHHBIX C TEXHOJIOTMEH OomnepaTuBHOU
aHaJIMTHYeCKOW 00paboTku jmanHbIX (On-Line Analytical Processing, OLAP). OLAP
UCIIOJIb3yeT MHOTOMEPHOE MPECTaBICHUE arperupoBaHHBIX JaHHBIX JUIsi OBICTPOTO
JOCTYTIa K BAXKHOW MH(OPMAIIMH U TaThLHEHIIIETO €€ aHan3a.

Cuctembl OLAP o0ecreynBalOT aHaNUTUKaAM M PYKOBOJUTEISIM OBICTPHIN
MOCJICIOBATEILHBI WHTEPAKTUBHBIM JOCTYI K BHYTPEHHEH CTPYKTYpE IaHHBIX H
BO3MOKHOCTh TpPeoO0pa3oBaHMsl MCXOAHBIX JAHHBIX C TE€M, YTOObI OHU MO3BOJISUIH
OTPa3UTh CTPYKTYPY CHUCTEMbI HYXKHBIM Ji TOJb30BaTenst crocobom. Kpome Toro,
OLAP-cuc-TtemMbl m03BOJISIOT MPOCMATPUBATh JAHHBIE U BBISBISATH UMEIOUIUECS B HUX
3aKOHOMEPHOCTU JIMOO BHU3yaldbHO, JHOO TMPOCTEUIIMMU METOJaMHu (TaKUMHU Kak
JUHENHas perpeccusi), a BKIIOYEHHME B MX apceHal HEHWPOCETeBhIX METOJI0B
00ecIeunBaeT CyIeCTBEHHOE PACIIUPEHNE aHATTUTHICCKUX BO3ZMOKHOCTEH.

B ocHoBe KoHIENIMKM onepaTuBHON aHanuTudeckoi 0opaboTku (OLAP) nexur
MHOroMepHoe npenctasinenue nanabeix. Tepmua OLAP Been Konn (E. F. Codd) B 1993
roay. B cBoeil craTbe OH paccMOTpENl HEJOCTATKU PEIISIIIUOHHONM MOJENH, B MEPBYIO
ouepe/lb HEBO3MOXKHOCTh «OOBEIUHATh, MTPOCMATPUBATh U aHAJIU3UPOBATH JIAHHBIC C
TOYKH 3pPEHUS MHOXXECTBEHHOCTH HW3MEPEHUH, TO €CTh CaMbIM TIOHSTHBIM JIJIS
KOPIIOPAaTUBHBIX AHAJIUTUKOB CIIOCOOOM», W OmNpeaeaus oOmue TpeOOBaHUS K
cuctemaM OLAP, pacmmpsionmum ¢GyHKIHOHATBHOCTE pensuuoHHbix CYBJ[ u
BKJTIOYAIOIIIMM MHOTOMEPHBIN aHAJIU3 KaK OJIHY U3 CBOUX XapAKTEPUCTHUK.

Cnenyer 3ametuth, uto Komm oOGosnauaer tepmuHom OLAP mHOromepHbIii
Croco0 TMpEACTaBICHUS JIaHHBIX HCKJIIOYUTEIBHO Ha KOHIIENTYaJlbHOM YPOBHE.
Hcnonb3yemble UM TepMHHBI — «MHOTOMEPHOE KOHIIENTyaJbHOE IPEACTABICHHUEY
(«Multidimensional conceptual viewy), «MHOXECTBEHHbIC H3MEPCHHS JTaHHBIX»
(«Multiple data dimensionsy), «Cepep OLAP» («OLAP servery») - He ompenenisor
(GbU3MYeCKOro MeXaHu3Ma XpaHeHUsl TaHHBIX (TEPMUHBI «KMHOTOMEpHasi 0a3a JaHHBIX)
u. «mHoroMmepHas CYB/[» He BcTpeuaroTcs HU pazy).

Yacto B myOnukamusax adopeBuatypoit OLAP o0Oo3HauaeTcs HE TOJIBKO
MHOTOMEPHBIN B3IJISL] HA JaHHbIE, HO U XPAaHEHUE CaMUX JaHHbIX B MHOTOMEPHOU b/,
YTO B MIPUHLIUIIE HEBEPHO.

ITo Kommy, MHOrOMepHOE KOHIIENTyajdbHOE mpejacrasienue (multi-dimensional
conceptual view) sBisiercs Ham0OJe€ €CTECTBEHHBIM B3IUISJOM YIPABJISIOIICTO
nepcoHasia Ha O0OBeKT ympasieHus. OHO TpeacTaBisieT coO00M MHOXKECTBEHHYIO
MEPCIIEKTHUBY, COCTOSIIYI0 U3 HECKOJBKUX HE3aBUCHUMBIX U3MEPEHUH, BIOJb KOTOPHIX
MOTYT  OBITh  MPOAHATM3UPOBAHBI  OMPEACIICHHBIE  COBOKYIMHOCTH  JIAHHBIX.
OnHOBpEMEHHBIN aHAIM3 MO HECKOJBKUM H3MEPEHMSIM JaHHBIX OMpPEACISIETCS Kak
MHOTOMEpHBIN aHanmu3. Kaxmgoe u3mMepeHue BKIIOYAET HaIpaBlIeHUS KOHCOJIUAAINU
JIAHHBIX, COCTOSIIIIME U3 CEPUU TMOCIIEIOBATEIBLHBIX YPOBHEH 0000IICHUS, IIe KK IbIN
BBITIIECTOSIINN YPOBEHb COOTBETCTBYET OOJIBbIIIEH CTEMEHM arperamuyl JaHHBIX T10
COOTBETCTBYIOIIEMY U3MepeHuto. Tak, usmepenue MCnogHUTENb MOXKET ONPEAeTIIThCS
HaIpaBJICHUEM KOHCOJUIAIUMHU, COCTOAIIMM U3 YPOBHEH 000OIICHUS «IIpeaIpUsiTHe—
MOJIpa3ieIEHue—OTIEN-CyKauy. M3mMepenne Bpemss MoxkeT maxe BKIOYATh JIBa
HaIpaBJIEHUS KOHCONMHUAAINN — «T0JI—KBapTadl—MeCSII—ICHb» U «HEACII—/ICHbY,
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MOCKOJIBKY CUET BPEMEHHU MO0 MecsIaM W IO HEAENIIM HECOBMECTHM. B 3ToM ciyuae
CTAHOBUTCS BO3MO>KHBIM IPOU3BOJIbHBIA BBIOOp IKEIAEMOT0 YpPOBHS JeTalu3aluu
uHpOpMaIMK 10 Kaxkaomy wu3 wu3MmepeHuit. Omnepanums croycka (drilling down)
COOTBETCTBYET JIBHIKEHHIO OT BBICHIMX CTYIEHEH KOHCOMUIAIMU K HUBIIKUM; HAIIPOTHUB,
oreparus noabema (rolling up) o3Hadaer ABM)KCHHE OT HU3IIUX YPOBHEH K BBICIIIHIM.

CrnenyromuM HOBBIM HalpaBJCHUEM B Pa3BUTUU CUCTEM YIIpaBieHHUs Oazamu
JAHHBIX SBJIICTCS] HAMPABJICHHUE, CBSI3aHHOE C OTKA30M OT HOPMAaJIM3aIlid OTHOIICHUH.
Bo mHOroMm HOpManuzanus OTHOIICHHM HapyIIaeT €CTECTBEHHBIE HEpapXUUYeCKHe
CBSI3M MEXIYy OOBEKTaMH, KOTOPBIC JOCTATOYHO PACIPOCTPAHEHBI B HAIIEM MHDE.
B03MOXXHOCTh COXpaHATh MX HAa KOHIIENTYallbHOM (HO HE Ha (PU3WYECKOM) YpOBHE
MO3BOJISIET TIOJIK30BATESIM 00JIe€ €CTECTBEHHO OTpPaKaThb CEMAHTHUKY IPEAMETHOMN
oOnacTu. B HacTosIMil MOMEHT YK€ CYIIECTBYET TEOPETHUYECKOe 000CHOBaHUE PaOOTHI
C HEHOPMAJM30BAHHBIMH OTHONICHHSIMH M TIPAKTUYCCKUE pPean3allid T0JI00HBIX
CUCTEM.

JlanpHEHIIMM ~ paclIUpeHNEM B CTPYKTYPHBIX TIPEOOpPa30BaHMIX SBIISIOTCS
OOBEKTHO-OPUEHTUPOBaHHbBIE  0a3bl  JMaHHBIX. B 00BEKTHO-OPUEHTHUPOBAHHOMN
napagurMe InpeaMeTHas oO0JacTb  MOJEIUPYETCS KaK MHOXECTBO  KJIACCOB
B3aUMOJICUCTBYIOMINX 00BEKTOB. Kaxplii 00BEKT XapakTepu3yeTcsi HAOOPOM CBOMCTB,
KOTOPBIC SBIIIOTCS KaK OBl €ro MacCHBHBIMH XapaKTEPUCTHUKAMU W HAaOOPOM METOJIOB
paboThl ¢ 3TUM 00BEKTOM. PaboTaTh ¢ 00BEKTOM MOYKHO TOJIBKO C UCIIOJIb30BAHUEM €TI0
METOMOB. ATpUOYTHI 00BEKTa MOTYT MPUHUMATH ONPEACICHHOE MHOECTBO
JIOTTYCTUMBIX 3HaY€HUM, HA0OP KOHKPETHBIX 3HAYECHUN aTpUOYTOB 00bEKTA OMpeIeseT
ero coctostnue. Vcnosb3yst METO/Ibl pabOThl ¢ OOBEKTOM, MOXKHO U3MEHSITh 3HAUCHUE
ero arpuOyToB W TEM CaMbIM KakK OBl HU3MEHSTh COCTOSHUE CaMoro OOBEKTa.
MHOXeCcTBO 00BEKTOB C OJHUM U TEM ke HAaOOpoM aTpuOyTOB U METOAOB OOpaszyer
Kiacc 00bekTOoB. OOBEKT JOJDKEH MPUHANICKATh TOJBKO OJHOMY Kjaccy (eciiu He
YYUTHIBaTh BO3MOXXHOCTH HaciemoBaHus). JlomyckaeTcs Hamudue MTPUMUTHBHBIX
MPEAONPECICHHBIX KJIACCOB, OOBEKTHI-DK3EMIUISIPHI KOTOPHIX HE MMEIOT aTpuOyTOB:
uenbie, CTpoku u T.4. Kitace, 00beKThl KOTOPOTO MOTYT CIIYKUTh 3HAUYEHUSIMHU aTpuOyTa
00BEKTOB JIPYroTo Kiacca, Ha3bIBae€TCS IOMEHOM 3TOr0 arpudyTa.

OpHoii u3 HauboJiee TMEPCHEKTHUBHBIX 4YepPT OOBEKTHO-OPUEHTUPOBAHHOM
napajurMbl SIBISIETCS TPUHIMN HaclenoBaHus. JlomyckaeTcs MOpOKIEHHE HOBOTO
KJlacCa Ha OCHOBE YXE CYIIECTBYIOIIEro Kiacca, M O3TOT MPOILECC Ha3bIBACTCS
HacjleloBaHWEM. B 3ToM ciydyae HOBBIM KJIACC, Ha3bIBAEMbIM MOJKIACCOM
CYIIECTBYIOIIErO0 KJjlacca (cymepkiacca), HacjleayeT Bce aTpuOyThl U METOJbI
cymnepkiiacca. B moakiacce, KpoMe TOTO, MOTYT OBITH OMPEEICHBI JOMOJIHUTEIbHbBIE
aTpuOyTBl ® METONbl. PasmuyaroTcs Ccllydam MPOCTOTO W MHOXECTBEHHOTO
HacjenoBaHus. B mepBoM ciydyae moJKiIacCc MOXKET OMPEAENAThCS TOJIHKO Ha OCHOBE
OJIHOTO Cymepkiacca, BO BTOPOM CIy4yae CYNEepKIacCOB MOXKET ObITh HECKOJIbKO. Eciu
B SI3BIKE WJIM CHUCTEME TOJACPKUBACTCS €AMHUYHOE HACIEOBaHUE KJIACCOB, HAOOP
KJIaCCOB oOpasyeT IPEBOBUAHYIO Hepapxuio. [Ipu mojaaepkaHuM MHOKECTBEHHOIO
HACJICJIOBAHMS KJIACCHI CBSI3aHBI B OPHMEHTHUPOBAHHBINA rpad) C KOpHEM, HA3bIBAEMBII
pemieTkol  kiaccoB. OOBEKT TMOAKIACCA CUMUTAETCS MPUHAISKAIUM JHOOOMY
CyNEpPKIACCy 3TOro Kiacca.
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MoxHO cuuTath, 4TO Hamboiee BaxkHbIM KadecTBOM OOBJl (00BeKTHO-
OpUEHTUPOBAHHOM 0a3bl JAaHHBIX), KOTOPOE TO3BOJIAET pPEATU30BaTh OOBEKTHO-
OpPUEHTUPOBAHHBIHN MOJXO/, ABIISETCS yUET MOBEIEHYECKOTO acTeKTa OObEKTOB.

B npuknagHeix HMHPOPMAIMOHHBIX CHUCTEMaX, OCHOBbIBaBIIMXCS Ha bJ[ c
TPaAWIIMOHHOW OpraHW3anuei (BIUIOTH 1O TEX, KOTOphle O0a3MpoBaIMCh Ha
CEMaHTUYECKUX MOJIe-

JSIX JAHHBIX), CYIIECTBOBAJ MPUHUMIHUAILHBIA pa3pblB MEXIY CTPYKTYPHOU U
noBefieHYeckor yactsaMu. CTpyKTypHas YacTb CHCTEMBbI MOJJIEPKUBAIACH BCEM
anmmapatom bJ[, ee MOxHO OBUIO MOJETHPOBaTH, BEPUPUIMPOBATH W T.A., a
MOBEJICHYECKass YacTh CO3/1aBajlach M30JIMPOBAHHO. B 4acTHOCTH, OTCYTCTBOBAJIU
dbopManbHBI anmapaT W CHCTEMHas MOJJAECPKKAa COBMECTHOTO MOJICIHPOBAHUS U
rapaHTUi  COIJIACOBAHHOCTH  CTPYKTYpHOM  (CTaTHYECKOM) U  MOBEJACHYECKOU
(mmramuueckoit) dacteir. B cpeme OOBJ] mpoektupoBaHue, pa3paboTka
CONPOBOXJACHUE IPUKIAJHOM CHUCTEMBl CTAHOBATCS IPOLIECCOM, B KOTOPOM
UHTETPUPYIOTCA CTPYKTYPHBIN U MOBEACHYECKUI acniekThl. KoHeUHO, I 3TOr0 HY>KHbI
CHEIMaIbHBIE S3BIKH, TTO3BOJIIONINE ONMPEIEIATh 0OBEKThl U CO3/1aBaTh Ha UX OCHOBE
NPUKIATHYIO CUCTEMY.

Crneunduka NpUMEHEHHS  OOBEKTHO-OPUEHTUPOBAHHOTO  MOJAXO0JAa  JUIs
opraHuzanuu 1 ynpasieHusa bl norpeboBana yTOUHEHHOTO TOJIKOBAaHUS KIACCUYECKUX
KOHIIENIIUN U HEKOTOPOTO UX PACHIUPEHUS.

[Ipexxne Bcero, BOZHUKIIO HAalpaBJIEHHE, KOTOPOE MPEANOIaraeT BO3MOXKHOCTh
XpaHEeHHUs] 00BEKTOB BHYTpU pensanuoHHON bJl, Torna mOMOMHUTENBHO HEOOXOJMMO
PEAYCMOTPETh XPAHEHUE W HCIOJb30BaHUE CIEHU(UUECKMX METOJ0B pPabOThl C
TUMHU 00BEKTaMU, a 3TO B CBOIO O4Yepe/ib TpeOyeT pacuiupeHus cranaapTa sizbika SQL.
YacTuyHO 3TO YK€ caenmaHo B HoBoM cranHgapte SQL3, omHako TaM ganeko HE Bce
BOIIPOCHI OJIYYHJIA OJHO3HAYHOE pa3peIlEHNUE.

Onnako 4YacTh pa3pabOTUUKOB MPUACPKUBACTCS MHEHUS O HEOOXOIUMOCTH
MOJIHOTO OTKa3a OT peSIUOHHOW TMapaJurMbl M Tepexojla Ha OOBEKTHO-
OpPUEHTUPOBAHHYIO mMapaaurmy. s mepexojsa K OOBEKTHO-OPUEHTHUPOBAHHBIM bJ[
CTaHAapT OOBEKTHOrO MPOCKTUPOBAHUS ObUI JIOMOJHEH CTaHJapTHU30BaHHBIMU
CpeICTBaMU JIOCTyIa K 0a3aM AaHHBIX (cTangapt ODMG93).

[TocraBmiuku kommepdeckux CVYBJl HemMemneHHO oOTpearupoBajd Ha JTYy
noTpeOHocTh. [lpakTHueckum Kaxnaas yBaxaromas ce0s ¢upma oOparwiachk K
OOBEKTHBIM TEXHOJOTHUSM M TPOJYKTUBHO COTPYIHHUYAET C pa3pabOTYUKaAMU
o0bekTHO-opreHTHpoBaHHBIX CYBJI. IBM u Oracle popabotamun coun CYB]]
(coorBerctBerHo, DB2 u ORACLE), no6aBuB OOBEKTHYIO HAACTPOHKY Haj
PEIIALIMOHHBIM poM cuctembl. [Ipyroi myth BeiOpan Informix, kotopsiii mpuoOpen
cepre3nyo oobekTHO-persimonnyro CYBJL Illustra u Bctpoun ee B cBoro CYB/I. B
pe3ysbTaTe MOJYYUJICS MPOAYKT, UMEHYIOIIMICA YHUBEPCAIBHBIM cepBepoM. pyrou
munep poeiaka CYBJ] — Computer Associates, moctynui nHade. OH cenai CTaBKy Ha
YUCTO 00BEKTHYIO 0a3y Jasmine, akTWBHO MpoIaraHaupys ee JocTonHcTBa. KTo mpas
— MOKaXeT OymyIiee.

CrnenyoomuM HampaBIeHHEM pa3BUTHUS 0a3 JNaHHBIX SBJISETCS MOSBIECHUE Tak
HA3bIBAEMBIX TEMIOPANBHBIX 0a3 JaHHBIX, TO €CTh 0a3 JaHHBIX, YYBCTBUTEIBHBIX KO
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Bpemenu. daktudecku bJ] MogenupyeT cocTosiHME 0OBEKTOB MPEAMETHON 00JaCTH B
HEKOTOPBIA TEKyIMii MOMEHT BpeMeHd. OpHako B psle NPUKIAAHBIX oOnacteit
HE00XO0IMMO HCCIIEZI0BaTh MMEHHO U3MEHEHHE COCTOSIHUN 00BEKTOB BO BpeMeHu. Eciu
UCIIOJIb30BaTh YHUCTO PEJSIIMOHHYIO MOJeNb, TO TpeOyeTcs CTPOUTh U XPaHUTh
JOTIOJIHUTEIbHO  MHOXECTBO  OTHOLIEHUM, HMMEIOUUMX  OJWHAKOBBIE  CXEMBI,
OTJIMYAIONIMECS BPEMEHEM CYIIECTBOBAHUS WJIM CHATUS JaHHBIX. ['opas3no
NEPCHEKTUBHEE U yI0OHEE JIJISl 3TOTO MCHOJb30BaTh CIIEHUATBHBIE MEXaHU3MbI CHATHS
CPE30B 0 BPEeMEHU IS orpeieieHHbIX 00bekTOB b/]. OCHOBHOI T€31C TEMITOPATbHBIX
CUCTEM COCTOMT B TOM, 4YTO I JHOOOro OOBEKTa AAHHBIX, CO3AAHHOTO B MOMEHT
BpeMeHH t1 1 yHHUTOX)EHHOTO B MOMEHT BpeMeHu 12, B b/] coxpanstoTcst (M JOCTYITHbI
MOJIb30BATENsIM) BCE €ro COCTOSHHMS BO BpeMeHHOM wuHTepBaie [tl, t2). Ilpm
0003HaUEHUM HHTEpBaJla KBaJpaTHbIE CKOOKM O3HAYalOT, YTO TpaHHIlA HHTEpBasa
BKJIIOUEHA B HETO, a KpPYIJble CKOOKM O3HAa4yaloT, YTO TOYKa Ha BPEMEHHOH OcCH,
COOTBETCTBYIOIIIAsl TPAaHULIE MHTEPBAJa, HE BKIIIOYAETCs B HHTEpBaJ. M neliCTBUTENBHO,
eciii OOBEKT YHUUYTOKEH B MOMEHT BPEMEHU t2, TO B 3TOM TOYKE BPEMEHHON OCH OH
y’K€ HE CYIIECTBYET, IOATOMY MBI OCTaBJISIEM IIPABYIO IPaHUILy BPEMEHHOTO NHTEpBaJa
OTKPBITOM.

Emie ogHMM M3 MEpCIEKTUBHBIX HAMPABICHUM Pa3BUTHs 0a3 JAHHBIX SIBISETCS
HaIlpaBJICHUE, CBSA3aHHOE C OOBEIMHEHHEM TEXHOJOTMU HKCIEPTHBIX CUCTEM U 0a3
JTAHHBIX U Pa3BUTHE TaK HA3bIBAEMbIX JEAYKTHUBHBIX 0a3 TaHHBIX. DTH 0a3bl OCHOBAHBI
Ha BBISIBJICHUU HOBBIX 3HAHUUM U3 0a3 JAaHHBIX HE ITyTEM 3allPOCOB MM aHAJTUTUYECKON
00paOOTKH, a MyTeM MCHOJIb30BAaHUS MPAaBWJI BHIBOJAA U IOCTPOCHUS LIETOYEK
NPUMEHEHHUS 3TUX MPaBWI JJIs BbIBOJA OTBETOB Ha 3ampochl. st 3Tux 0a3 JaHHBIX
CYIIECTBYIOT SI3BIKM 3alpOCOB, OTJIMYHBIC OT Kiaccuyeckoro SQL. B skcmepTHBIX
CUCTEMAaxX TaKXe€ 3HaHUS OHKCIEPTOB XpaHATcs B (opmMe NpaBui, 4Yalle BCEro
UCITOJIB3YIOTCSI TaK Ha3bIBa€Mble IPOAYKIIMOHHBIE IPABHUJIA THUIIA «ECIH ORUCAHUE
cumyayuu, TO onucauue oeticmsusiy. XpaHEHHE MOAOOHBIX MPAaBHII U OpraHU3ALMS
BBIBOJIa HA OCHOBaHUH UMEIOIIUXCS (aKTOB 1o crury coBpeMeHHbIM CYB/I.

W HakoHell, MoCaeHUM, HO, MOKET OBbITh, CAMBIM 3HAUMTEIbHBIM HAMPABICHUEM
pa3BuTHUs 0a3 TaHHBIX SBJISETCS MEPCHEKTUBA B3auMoencTBus Web-TexHoiaoruu u 6as3
nanHbeix. IIpocrota u goctynHocTh Web-TeXHOJIOTHHM, BO3MOKHOCTH CBOOOJHOMN
nyonukanuu uHbopmanuu B MHTEepHeTe, Tak 4TOOBI OHA ObLIa JOCTyMHA JIFOOOMY
KOJIMYECTBY IOJIb30BATENEH, HECOMHEHHO, Cpa3y 3aBOEBAIM aBTOPUTET Yy OOJBIIOTO
yucina mnosb3oBarenedl. OpHAKO MpolecC HAKOIUIEHHs CIabO0CTPYKTypUpPOBAaHHON
uHpopmanuu OBICTPO MPOXOAUT U Jajee HACTymaeT MOMEHT OOecleueHus
7 (EKTUBHOTO YIIpaBIeHUs dTON pazHooOpa3Hoit nHbopmarueit. U 3To yxe cepbezHas
npobnema. HekoTopble wHccieqoBaTeNM AaKe€ BBIBEIM OIMPEACIICHHYIO TEHACHIIUIO,
KOTOpasi BBIpaKaeTCs B TOM, 4YTO HauOojee IMOMyJIsIpHbIE CAaMThl CO BpPEMEHEM
CTaHOBSITCS HEYNPABISIEMBIMH, B MOpe MH(OpMalMd HEBO3MOXHO OTBICKATh TO, YTO
tpebyercsi. C omnoit ctoponbl, Web mpeacraBmser coboii omHy rpoMamHyo 06asy
naHHbIX. OJIHAKO 0 CHUX MOpP, BMECTO TOTO YTOOBI MPEBPATUTHCS B HEOTHEMIIEMYIO
yacTh HHPpacTpykTypbl Web, 0a3bl maHHBIX OCTAalOTCS Ha BTOPBIX pOJIsiX. Bo-mepBhIX,
nu3aiHepbl KpynHeumux Web-cepBepoB € MHIJTMOHAMHU CTPAHUIL COJIEPHKUMOTO
MOCTETIEHHO TIEPEKIIABIBAIOT 3aa4M YIIPABIECHUS CTPAHHUIIAMU C (DailIOBBIX CUCTEM Ha



8

cUCTeMbI 0a3 MaHHBIX. BO-BTOpHIX, cUCTeMBbl 0a3 JAaHHBIX HCIIOJIB3YIOTCS B KaueCTBE
CEpPBEPOB 3JEKTPOHHOM KOMMEPIIMH, MOMOTasi OTCIEKUBATh MPO(UIN, TpaH3aAKIIHH,
cueTa U WHBEHTapHbBIC JHUCTHL. B-TpeThux, Beaymme Web-usnatenn npuMepuBaroTCs K
UCIIOJIb30BAHUIO CUCTEM 0a3 JaHHBIX AJisi XpaHEHUs MH(POPMAIMOHHOIO HANOJIHEHHUS,
UMEIOIIETO CI0XKHYI0 pupoay. OmHako B mojasistomed vactu Web-y3moB, 0coOeHHO
B TE€X, KOTOpBIE MPUHAMICKAT NPOBAWJECpaM M JEpHKATEIIM IOUCKOBBIX MAaIIWH,
TEeXHOJIOTHS 0a3 JaHHBIX HE NMpuUMeHseTcs. B HeOompmux Web-y3max, kak mpaBuio,
ucroap3yroTcs cratudeckue HTML-crpanuiel, xpaHsmecss B OOBIYHBIX (DaIOBBIX
CUCTEMaX.

B Oynymem cratuueckue HTML-cTpanunbl Bce dYaiie CTaHYT 3aMEHSITh
CUCTEMaMHU YIIPaBJICHUS ITUHAMHYECKH (DOPMUPYEMBIM COJCPKUMBIM. YiKe ceidac,
HaIlpuMep, TOPTOBIIBI MO KaTajoraM HE MPOCTO MpeoOpa3yroT OymMakHbIE KaTajlord B
Habops! ctatnueckux HTML-ctpanun. @akTuyecky OHU MPECTABISIOT AIEKTPOHHBIN
KaTaJor, MO3BOJIAIONIMK 3aKa3uyMKaM OINEPAaTUBHO Y3HATh TO, YTO UX HUHTEPECYET, HE
MPOJINCTHIBAS HEHYXKHYIO MH(GOPMAIIUIO: HApUMEpP, MPOAAET JIM MOCTABIIUK CEphIC
JKEMITEPBI OOJIBIIIOTO pasmepa. [TponaBubl peIaratoT KJINEHTaM
MEPCOHAIM3UPOBAHHBIC MAHEKEHBI, MO3BOJISIONINE YBUACTh, KaK OyIeT CUAECTh HA HUX
onexna. J{ns nepcoHanuzanuu TpeOyroTCs BeChbMa CI0KHBIE MOJIENH JaHHBIX.

HTML pacmupsiercs no XML, s3b1ka pacimpsieMol pa3MeTKH, KOTOPBIX JIy4Ile
ONKCHIBACT CTPYKTypupoBaHHbIe naHHble. K coxanenuto, XML, moxoxe, crocoOeH
MOPOJIUTh Xa0C B cUCTeMax 0a3 JaHHbIX. Pa3BuBaromuiics moabs3bik 3anpocoB XML
HAIIOMUHAET MPOIEAYPHBIC S3BIKU OOpPaOOTKH 3alpoCOoB, MpPEBAIMPOBABIIUE 25 JeT
tomy Hazan. Kpome toro, XML crumynupyer HCHIOJIb30BaHHE Kd31IEH (HAOOpOB)
JAHHBIX Ha CTOPOHE KJIHMEHTa C TOAJEPKKONW OOHOBJICHUH, YTO 3acTaBIISIET
pa3pabOTYMKOB MOTPYKAThCA B TPSCUHY MpoOJieM paclpeleleHHbIX TpaH3akiuid. K
HECYaCThIO, 3HAYUTENbHAS YacTh paboT mo XML mpoucxoaut 6e3 cepbe3HOro ydacTus
COOOIIIECTBA UCCIIEAOBATEIIEN CUCTEM 0a3 JaHHBIX.

ABtopel Web-nyOnukanuii HY»XJalOTCd B HWHCTPYMEHTax JUisi OBICTPOrO H
SKOHOMHMYHOTO TIOCTPOCHHUS XPAHWIMIN JaHHBIX, PACCUUTAHHBIX Ha CJIOXKHbBIC
NPWIOKEHUsA. DTO, B CBOIO odYepenb, (hopmupyer TpeOOBaHHS K TEXHOJOTHH 0a3
JAHHBIX [IJI1  CO3JaHUWs, YINpaBJICHUS, IMOUCKAa U olecrnedyeHuss Oe30MacHOCTH
conepxumoro Web-y3ioB.

C napyroil CTOpPOHBI, yHUBEpCAIbHOCTh Web-KIIMeHTa CTAHOBUTCS BeChbMa
MPUBJIEKATEILHON 711 pa3paOOTYMKOB HECIIOKHBIX MPUIIOKEHUH, KOTOPbIE CMOTYT
paborarb ¢ 0a3zamMM JaHHBIX. B 3TOM ciydae He TpeOyeTcsi yCTaHOBKA KaKIOTO
KJIMEHTA, JI0CTAaTOYHO BHICIATh KOJ JOCTYNA W KIMEHT aBTOMAaTHUYECKU MOXKET YikKe
paboTtaTh ¢ 0a30i1 JaHHBIX, IPU ATOM BaM BCE PaBHO, II€ HAXOAUTCS KIIMEHT, OH MOXKET
paboTaTh KaK B JIOKAJbHOM, TaK U B TTI00AILHON CETH, €CJIM TEXHOJIOTHS 3TO MO3BOJISET.
A 92TO BecbMa YI00HO, €CIM BBl MOXETe€ ¢ JIIoboro pabodero Mecra, uMes
COOTBETCTBYIOIINIA TMapOjb, TMOJYUYUTh JOCTYN K HEOOXOAUMBIM AaHHBIM. [lomoOHbIE
CHUCTEeMbl HA3BIBAIOTCS CUCTEMaMH, pa3pabOTaHHBIMU MO WHTPAHET-TEXHOJIOTHUHU, TO
€CThb TEXHOJIOTMH, WCIOJIB3YIOIIEH NPUHLMIIBI TexHonorud MHTepHera, HO
peanvu30BaHHbIE BO BHYTPEHHEH JIOKAJIbHOM CETH.
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s pazpabotku MHTEpHET-PUIOKEHUH, KOTOPBIE CBSI3aHBI ¢ 0a3aMM JTaHHBIX,

IIMPOKO HCIIOJIb3YIOTCS HOBBIE CPEJCTBA MporpamMmupoBaHus: 31O s3bIk PERL, s3bIk
PHP (Personal Home Page Tools), si3eix JavaScript u psa apyrux. 3To JeHCTBHTEIHHO
I'PaHINO3HO W, TJIABHOE, OYEHb HMHTEPECHO, HO 3TO YK€ TEMBI I JPYTUX KHUI.
[IpoOyiiTe u aep3aiite, 1 ymar0, HO3HAKOMUBLIUCH ¢ 0a3aMU JTAHHBIX, BbI €I1I€ HE pa3 C
HUMU CTOJIKHETECH B )KM3HU. Sl ’ejaro BaM yCIIEXOB U KOPPEKTHBIX 3alIpOCOB K Oazam
TaHHBIX. BBl Benp yke 3HaeTe: KakoB BOIPOC, TAaKOB M OTBeT. JItoOas 0a3a JaHHBIX
MOJKET CTaTh BAIIUM IOMOIIHUKOM WJIM MYUYUTEJEM, 3TO 3aBUCUT OT pa3pabOTUMKOB,
MHE XO4YeTCsl, YTOOBI 1JIs1 BAC OHU BCErAa UTPAIH TOJIBKO NEPBYIO POJIb.
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