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BesepeHue

ME5I )KHBEM B 310Xy, KOTOPYIO 4acTO HA3bIBAIOT BEKOM MH(OP-
Manud. B Hamr Bek, MOCKOJIBKY MBI BEPHM, YTO MH(pOpMAILUs BEAET
K 3G EeKTUBHOCTH U yCIIeXy, a Takke Onaromapsi crieni(uke HOBEH-
ITUX TEXHOJOTUH (Takux Kak HTepHeT Bemiel, BeO-TEXHOJIOTHH, J0-
[IOJIHEHHAsl PeabHOCTh U T. [1.), Mbl COOMpPaeM OIPOMHOE KOJIMUYECTBO
UHpOpMAILHU.

[lepBoHAYanEHO, C MOSBICHUEM KOMITBIOTEPOB, MBI HAYaJld CO-
OWpaTh M XpaHWUTh JAHHBIC, PACCUMTHIBASI HA TO, YTO KOMIIBIOTEPHI
MOMOT'YT pa300parbcsi B Xaoce BCEBO3MOKHOM wuHGpopmanuu. Ho
OYeHb CKOPO MAacCCHBHBIC KOJUIEKIIMU JAHHBIX, XPaHALIUXCS B pa3po3-
HEHHBIX CTPYKTypax, CTajH OUICTOMIISIOIUMHU 10 CBOUM OOBEMaM.
3TOT NepBOHAYAIbHBIM HH(OPMAIIMOHHBIA Xa0C MPUBEIN K CO3JJaHHIO
CTPYKTYPHPOBaHHBIX 0a3 JaHHBIX W CHUCTEM YIpaBleHHs OazamMu
nmanabix (CYBJ). DddexrtuBapie CYB][ sSBISIOTCS BaXKHBIM CpEICT-
BOM JUIsl YIpaBJICHUS OONBIIMMH MAacCHBaMH JIAHHBIX U OCOOCHHO
1151 5PEKTUBHOTO U ICHCTBEHHOTO M3BJICUCHUSI KOHKPETHON MH(Op-
Maluu u3 00oNbIION MX KoJIeKIMU. B cBOlo ouepens, pacnpocTpane-
HHUE CHUCTEM YIpaBleHUs 0a3aMy JAaHHBIX CITOCOOCTBOBAJIO MacCOBO-
My cO0Opy BCEBO3MOXKHON HH(POPMAIIUH.

Eme B 1950-x ObIIO CKa3aHO «y4deHBIE CKOPO YTOHYT B HH-
(OpMaLMOHHOM TOTOIIE», OJHAKO €CIM CETOIHS CPAaBHUTH OOBEMBI
WHPOPMAINH TOTIA U ceivac, TOT «IOTOID CTAHOBUTCS OONbLIE TIO-
X0X Ha JyXy. PasBurre nH(pOPMAaMOHHBIX TEXHOJOTHHA M BHEIpe-
HHUE aBTOMAaTU3UPOBAHHBIX CUCTEM YIIPABICHUS B OpraHU3aLlUsIX Mpu-
BOJIST K POCTY OOBEMOB XPaHWUMBIX M HCHOJIB3YEMbIX JAaHHBIX. [Ipu
CO3JaHMU COBPEMEHHBIX CHUCTEM MPUHSITUS PELICHUI U B YCIOBHAX
MOCTOSIHHOTO MOBBIIICHHUS KadecTBa MPUHUMAEMBIX PEIICHUI opra-
HU3AIMU CTPOAT Bce Ooliee COBEpIICHHBbIE MaTeMaTHYCCKUE M WH-
(hopMalMOHHBIE MOJIEIH, BOBJIEKAIOIUE Bce OOJbILE UCXOMHBIX J1aH-
HbIX. Takke WHTEIUIEKTyaJlbHBIE CHCTEMbI NOAJEPKKH NPHHATHS
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| Beeaenne

pemieHnii 6a3upyroTCs Ha aHATU3€ PEIICHUH, MPUHATHIX B TPOIILIIOM,
1 3(p(HEeKTUBHOCTH STHX pEIleHHUH, TAKUM 00pa3oM, 00beMBbl XpaHH-
Mol uH(oOpManuu emie Oojee BO3PACTAIOT, MOCKOIbKY BO3HHUKAET
HEOOXOIMMOCTb XPaHEeHUSI CTAaTUCTUYECKUX JaHHBIX 33 OONbIINE Tie-
PHOIIBI BpEMEHH.

Ceromgust MbI IMeeM Oosbliie HHQOpMALIUU, YeM MOXKeM 00pa-
00TaTh TPATUIIMOHHBIMUA METOJAMH: OT JICIOBBIX OIMEpaluii U Hay4-
HBIX JIAHHBIX JI0 CITyTHUKOBBIX CHHMKOB, TEKCTOBBIX OTYETOB M JIaH-
HBIX BOEHHOH pa3Beaku. IIpocToro nHGOPMAMOHHOTO MOHMCKA yXKe
HEIOCTATOYHO JUTS PUHATHUS penieHni. CTONKHYBIINCH C OTPOMHBI-
MU MacCHBaMH JaHHBIX, Mbl CO3/Iajli HOBbIE IIOTPEOHOCTH, KOTOPHIE
MOMOTYT HaMm CJeNaTh JIy4YllWi ymnpaBiIeHYeCKUd BbIOOp. DTH TO-
TPEOHOCTH 3aKIIOYAIOTCSI B aBTOMAaTHYECKOM OOOOIIECHUM AaHHBIX,
W3BJICYECHUH «CYITHOCTI) XpaHsIIeHcss HHPOPMAIK U OOHAPYKEHUH
3aKOHOMEPHOCTEH B HEOOPaOOTaHHBIX TaHHBIX.

Takum 00pa3oM, OCTPO aKTyaldbHOH SIBISETCS 3a/1ada TMOCTO-
SITHHOTO TOBBIIICHHS 3()(HEKTUBHOCTH UCIIOIb30BaHUS HH(POPMAIIUOH-
HBIX CHUCTEM, 00pabaThIBarOIMX 0osbiiue 00beMbl AaHHBIX. [Ipesa-
raeMoe y4ueOHOe TocoOre TOCBAIICHO NaHHOW mpoOiemaruke. OHO
BKITIOUaeT OOIIETEOPETUUECKUE ACTICKTHI (OpMaTU3alid U UCIIOIb-
30BaHUSl PA3NUYHBIX MOJENed AaHHBIX (OT TPAJUIMOHHBIX 10 HO-
BEHIINX HEPENSIUOHHBIX CHUCTEM), OCHOBHBIX METONOB 00pabOTKH
Oonpmux HAOOPOB MaHHBIX W (YHKIIMOHAIBHBIX BO3MOXKHOCTEH
CYB/l Adabas ayis ananu3a 6onbinnx HaOOPOB MaHHBIX. Llens yueo-
HOTO TOCO0OUs — (OPMHUPOBAHHUE CHCTEMBI TEOPETHYECKUX W IIPaK-
TUYECKUX 3HAHUA O COBPEMEHHBIX MH(QOPMAIMOHHBIX TEXHOIOTHSIX
XpaHeHus 1 00paboTKu Oobiux naHHbIX (big data).

[Ipobnema GonplIMX JaHHBIX B TMOCJIEIHEE AECATUIICTHE aK-
TUBHO 00Ocyxkmaercs. PerynsipHo myOnmMKyrOTCS CTaThbu, W3JAaHO He-
CKOJIBKO [IECATKOB KHHUT. OCOOCHHOCTBIO ATOTO y4eOHOTO MOCOOMS
SBJISIETCS CHCTEMHOE MPECTaBICHNEe MOJIeIel TaHHBIX B pa3pese ux
9BOMIONUHU (0T pa3bopa MOHATHHA «JaHHBIE» U «UHGOPMAIHSD) —
K mpoOieMaTnke OOJBINNX JAHHBIX, OT MEPBBIX TPATUIMOHHBIX MO-
JeNiell JaHHBIX — K aHaJM3y HOBEUIINX HEPENSUOHHBIX CHCTEM).
[TpoBonMTCA CpaBHUTENBHBIA aHANM3 MOAENEH IaHHBIX Haubolee
nomyssipHeIX HepesimrnoHHbIX CYBJl u BIABICHHE MPEaIOYTHTEINh-
HBIX cdep ux mpumeHeHus. CylmIeCTBEHHYIO 4YacThb 3aHUMAIOT BO-
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IIPOCHI IIPAKTHUECKOH peanu3allii METOAO0B XPAaHEHUsI U 00paboTKH
OosbIIMX JaHHBIX Ha npuMepe npombinuieHHoi CYBJ] Adabas.

CtpykTypa y4eOHOTO 1MocoOusi BKIIOYaeT OCHOBHOM TEOpETH-
YecKHUil MaTepuai U 0000IIEHHbIE BBIBOJBI II0 HEMY B KOHIIE KaX 10l
m1aBbl. C 1enbio MOBBIIIECHUS 3PQEKTUBHOCTH OCBOCHUSI MaTepHala
M0 KaXKA0H TiaBe CPOPMYITHPOBAHBI BOIPOCH! JUII CAMOKOHTPOIIS.
B koH1e mocnienHeld maBbl IPUBEICHB HEOONBIINE MPAKTHYECKUE
3aJ]aHusl, KOTOPhIe PEKOMEH TyeTCsI BHITIONIHUTh Ha OCHOBE ITPHMEPOB,
pa3o0paHHBIX B OCHOBHOM MaTepuaie.

[Mocobue cooTBeTCTBYET Y4eOHOH mNporpamme JWUCIUIUINHBL
«Dopmanu3zaius uHpopMaluu U big datay, n3yyaeMol CTyIeHTaMu
nanpasienus: 02.03.03 «Maremarnueckoe oOecrieueHHE W aAMU-
HUCTPHUPOBaHKWE HH()OPMALMOHHBIX CHCcTeM» (OakajaBpHaT) OYHOI
1 3a049HOH popM oOyueHus. [TocoOue Takke MOKET MCIIOIb30BAThHCS
cryaenTamu Hampasienuin 09.03.03 «[IpuknagHas uHpOpMaTHKa»
(6akanaBpwuar), 09.03.01 «MudpopMaTuka U BEIYUCIUTEIbHAS TEXHH-
ka» (OakanaBpuar), 38.04.05 «busHec-undopmaruka» (Marucrpa-
Typa), 09.04.03 «[Ipuknagnas uadopmarrka» (Marucrparypa) npu
W3y4YCHUH TaKUX AUCLMIUIMH, Kak «ba3bl maHHbIX», «TexHomoruu
00paboTKH OOJBIINX JaHHBIXY», «Pa3paboTka MpOrpaMMHBIX MPUIIO-
KEHUN».



Juaba 7

dopmanu3auua 60NbLUUX AAHHBIX —
OCHOBHbIE MOHATUS U UHCTPYMEHTDI

1.1. 1aHHble U uHpopmauus

M3ydenne mo00H MUCHUATDIMHBI HAaYMHAETCS ¢ (POPMYIHPOB-
KN OIpenesieHnii ee (yHIAaMEHTAIBHBIX TEPMHHOB M KaTeropuit
[1,c. 14].

CooO0m1eHns1 TEPEHOCATCS. OT UCTOYHHUKA K MOTPEOUTENIO IMy-
TeM 0OMEHa BEIIECTBOM WM SHepruer [2, c. 17]. B GompmuHcTBE
CllyyaeB NEPEHOCYMKOM COOOIICHHUS SIBIISICTCS SHEPTUsl (NeKTpoMar-
HUTHOE KoJieOaHue, SIEeKTPOMarH|THas BOJIHA), KOTOpasi pacrpocTpa-
HSIETCS TI0 KaHAITy CBSI3U. B KadecTBe MepeHOCUYNKOB HCIIONIB3YIOTCS:

— TapMOHWYECKHE (CHHYCOUTaNbHBIC) KojeOanus;

— KosiebaHusl B BHUJE IOCIEAOBATEIbHOCTH MPSIMOYTOJIbHBIX
HUMITYJIbCOB.

CaM 10 cebe MepeHOCUYHK HE COMEPKUT HMHpOopMaIuio (coo0-
menue). Jlobas umHpopManus, Ui TOro 4TOOBI OBITH MEpeAaHHON
nunu 00paboTaHHOM, OMKHA OBITH COOTBETCTBYIOLIMM 00pa3oM Ipes-
CTaBlieHa (3aKOIMpPOBaHA) B MapaMeTpe MepeHocuuKka (3IeKTpomar-
HUTHOTO KoneOanwus) [2, c. 17].

Kaxk ToNbKO B IEPEHOCUMK 3aKJIaIbIBAIOT HHPOPMALUIO, dIIEK-
TPOMarHUTHOE KoJeOaHue MPEeBPAIACTCS B CUT'HATL.

Curnan — (u3M4ecKuil MpoIecc IHEPreTUIecKO MPUPOJIEHI,
otobpaxkaromuii (Hecymuii) coobmenne. [lapamerp curnana, u3me-
HEHHE BEJIMYMHBI KOTOPOTO OTOOpa)kaeT mepenaBaeMoe COOOIICHHE,
Ha3bIBaCTCsl HHPOPMAIIMOHHBIM MapaMeTpoM. [IpruMepoM MOXeT ciy-
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KHUTh aMIUTUTYyZa SIEKTpUYecKoro Toka. CymecTBYIOT IBe (OpMBI
MIPEACTABICHUS CUTHAMOB [2, ¢. 18]:

— aHasoroBast opma, IpH KOTOPOW CHUTHAN OMKCHIBACTCS He-
MPEPHIBHON (YHKIIMEH, 3aBUCSIIEH OT BpEMEHHU;

— mudposas hopma, Ipu KOTOPOH CUTHAN MPEICTABISIETCS CO-
BOKYIHOCTBIO CUMBOJIOB O 1 1 (0003HaYEHUSI SIBISIOTCS yCIOBHBIMH).

[Tapamerps! curaana, 3aperucTpUpPOBaHHBIE HA MAaTEPHAITLHOM
HOCHTEIe, HA3bIBAIOTCS JaHHBIMU. C 3TOW TOYKW 3peHHs TOJ JIaH-
HBIMU TIOHUMAIOTCSI CBEICHUS, MPEJCTaBICHHBIE B (HOpMalu30BaH-
HOM BHJI€, TO3BOJIAIONIEM OCYIIECTBHUTh WX XpaHEHHE, Iepenady
1 00pabOTKy TEXHUYECKUMH CPEICTBAMHU, HAIIPUMEP CPEIICTBAMH BbI-
YUCIUTENbHON TeXHUKH. Cpean 0cOOCHHOCTEH NaHHBIX MOXHO YKa-
3arb caepyromue [2, c. 18—19]:

— JIaHHbBIE SBISIOTCS 3HAKOBOM (pOpMOI TIpelCcTaBleHUs] HH-
dbopmarum;

— JaHHBIE MOTYT paccMaTpHUBaTbCs Kak pe3yibTaT (UKCaluu
WHPOPMAIH Ha HEKOTOPOM HOCHUTEJIE;

— 00pa0oTKa NaHHBIX C TMOMOIIBIO KOMIIBIOTEPHBIX CPEACTB
oCyILIeCTBIsIeTCs 0e3 yueTa UX CMBICJIOBOTO COAEPKaHHUS;

— aHHbIe HEe TPeOyIOT WHTEPIIPETallud U OCO3HAHUS; OCMBIC-
JICHHBIE Y€JIOBEKOM JaHHBIC MTPEJICTABIISAIOT CO00M HH(POPMALIHIO;

—¢dopMa IOaHHBIX MOXET OBITh pa3iMdHa B 3aBUCHUMOCTH
OT BBIOpaHHOI 3HAKOBOW CHCTEMBI M croco0a KOOUpoBaHUs HHGOP-
MallWu;

— JIaHHbIE XapaKTEPU3YIOTCS ONPENEICHHON CTPYKTYPOH, ompe-
JeNsIeMO BBIOPaHHOW 3HAKOBOM CHCTEMOH W CIOCOOOM KOTUPO-
BaHUSL.

Hannble, He sABIsisich MHGQOpMalMell KaKk TaKOBOM, HECYT HMH-
¢dopmanuio 0 coObITHAX. TONBKO YENOBEK MMEET BO3MOXKHOCTD II0-
JTyYUTh HH()OPMAITUIO HAa OCHOBE JaHHBIX [2, c. 19].

TepMuH «wHPOpPMALHS» MPOUCXOAWT OT JIATWHCKOTO CIIOBa
informatio, U3Ha4aJIbHO O3HAUYAIOIIETO Pa3bsICHEHUE, OCBEIOMIICHUE,
n3noxeane. OcCOOEHHOCTRIO TEPMUHA «HH(POPMALIHST» SBISETCS TO,
YTO, C OMHOH CTOPOHBI, OH SIBJISIETCS WHTYHUTHUBHO MOHSATHBIM Tpak-
THYECKH IJISl BCEX, & C JPYrod — OOIICNPU3HAHHON €ro TPaKTOBKH
B Hay4yHOW juTepaType He cyuiectByer. llosromy npuBenem He-
CKOJIBKO ONpEACTICHUH 3TOr0 MOHSTHS, MPEATOKEHHBIX OCHOBOIIO-
JIOXKHUKaMH KnOepHeTuky u nHdopmaruku [1, c. 14—15].
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Hop6ept Bunep: «Mubopmanmss — 310 0003HaUCHUE COIEP-
JKaHHA, YeprnaeMoro HaMd W3 BHELIHETO MUpa B MpOLECCE HAIIETro
MPUCTIOCOOJICHNUS K HEMY U MIPUBEIEHHS B COOTBETCTBHE C HUM Hallle-
TO MBIIUICHUSD.

Wudopmamust — 3T0 cooOlieHre, HEpa3pbIBHO CBSI3aHHOE
C yIpaBJIeHHEM, CUTHAJBI B €IUHCTBE CHHTAKCUYECKUX, CEMaHTHYC-
CKUX U MParMaTHYeCKUX XapaKTePUCTHUK.

HNudopmaruss — 310 mepenada, OTPaKEHHE pa3HOOOpasus
B JTFOOBIX 00BEKTaxX U mporeccax (HeXKUBOM U KUBOW TPUPOJIBI).

OtnesbHBIC JaHHBIE W COOOIICHHS 00paldaThIBAIOT, Mpeodpa-
30BBIBAIOT, CUCTEMATU3UPYIOT, COPTUPYIOT M TOIYYAIOT HOBYIO WH-
(opmaruro, Iy HOBBIC 3HAHUS.

Crnenyer 0cob0 OTMETHTh, YTO KaK HAay4Has KaTeropus «UH-
(dopmanus» cocTaBiseT MPEAMET HAyYeHHs JUIS CaMBIX Pa3IHYHBIX
oOmacted 3HaHus: Quinocodur, HHPOPMATUKH, TEOPHUH CUCTEM, KH-
OEpHETHKH U T. II.

Cama mo cebe wHOpMaIMs MOXeT OBITh OTHeCeHa K ab-
CTPaKTHBIM TIOHSTHSIM TUNA MaTeMarnieckux. OIHAKO psij ee 0co-
OeHHOcTel nmpubimkaeT HHPOPMALIUIO K MaTepuaibHOMy MUpy. Tak,
WHPOPMAIMIO MOXKHO TOJYYUTh, 3alucarb, nepeaaTh, creperb. VH-
(dopmarus He MOXKET BO3HHKHYTh W3 Hu4ero. Ho ecth M ocoOeHHO-
CTH, OTINYaroNIe HHPOPMAITHIO OT peanbHoro mupa. [Ipu nepenave
WHOPOPMAIMH U3 OTHON CHCTEMBI B JAPYTYIO KOJIMYECTBO €¢ B mepe-
JArOIIEH cUcTeMe He YMEHBIASTCS, XOTA B MPHUHUMAIOIIECH cUcTeMe
OHO, KaK MpaBuIlo, yBenuunBaercs. Kpome Toro, Habnromaercs He3a-
BUCHUMOCTh WH(OpMAIMUA OT €€ HOCUTENs, TaK KaK BO3MOXHBI ee¢
npeoOpa3oBaHue W Tepenada MO Pa3IMYHbIM (PU3HYECKUM cpefam
C MOMOIIBIO Pa3HOOOPA3HBIX (PU3UUCCKUX CUTHAIOB O€30THOCHUTEIb-
HO K €€ CEMaHTHKe, T. €. COJepPKaTeIbHOCTH, cMbIcTy. MHpopmarus
0 J000M MarepuasbHOM OOBEKTE MOXET OBITh TONyYeHa ITyTeM
HaOI0IeHNs, HATYPHOTO WM BBIYHCIUTEIHHOTO IKCIIEPUMEHTa, WITH
MyTEM JIOTHYECKOTO BBIBOAA. B CBs3M ¢ 3TUM HHGOPMAIUIO JIENAT
Ha JIOOMBITHYIO, WJIH alPHOPHYIO, U TIOCIICOIBITHYIO, UJIH aroCTepH-
OpHYIO, TIOYYEHHYIO B pe3yJibTaTe MPOBEICHHOTO dKCIIeprMeHTa [ 1,
c. 15-16].

ToHATHS «JTaHHBIC» W «3HAHUS» CTOST B OJHOM TSPMHHOJIO-
THYECKOM PsIly ¢ HH(OpMAITUEH.
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Iloxg naHHBIMH OOBIYHO MOHUMAIOT MH(OPMALUIO, NPENCTaB-
JICHHYI0O B KOHKPETHBIX ()OpMax, KOTOpbIE aJeKBATHBI BO3MOXHBIM
(okumaeMbIM) TpolieccaM ee 00paboTKH. 3HaHUS — 3TO UHPOpMa-
LUsl, HA OCHOBAaHUM KOTOPOH IIyTeM JIOTHUECKUX pacCyKAE€HUil Mo-
r'yT OBITh TOyYEHBI ONpe/ieNieHHbIe BEIBOIHI [1, ¢. 16].

Taxoke 1oz 3HAHUSMH MHOTJA TOHMMAIOT JaHHBIE, HMEIOIINE
CIIOKHYIO OpTraHH3aIlnIo, 00Jafaromme Kak Gakrorpaduueckon, Tak
M CeMaHTU4YecKoi coctapistromumu. [lon pakrorpaduueckoit cocras-
JSIOIIEH MOHMMAaeTcss WHpOpMalus, CBSI3aHHasl C PErucTpanuei co-
OBITHIA U ABJICHUH, a MOJ] CEMaHTHUSCKON — MH(OpMAIHs, Kacaromia-
sICSL COZIEPKATETHHOTO (CMBICIIOBOTO) TOJKOBAHMS 3apETUCTPUPOBAH-
HBIX (pakTOB.

[lony4atens uHPOpPMALMK OLIEHUBAET €€ B 3aBUCHMOCTH OT
TOTO, JUTS Kako 3a1aun nHpopManus OyIeT ncnonb3oBana. [loatomy
nHOPMAIHSI UMEET CBOWCTBO OTHOCHTEIBHOCTH. OfHA M Ta K€ WH-
(dopmanus 1J1s1 OTHOTO MOJIydaTessi UMeeT ITyOOKuil cMbICi 1 00Ma-
JlaeT 4Ype3BbIYAiHON IIEHHOCTHIO, a ISl APYroro — siBIsieTcs 00
JIABHO YK€ M3BECTHOH, Moo Oecnione3noi. Hanpumep, nHpopmarus
0 TIOCJIEAHUX JOCTIDKEHUSX B (PM3MKE YaCTHIl BBICOKHMX SHEPruit
OYCHb Ba)KHA JUTsl (PU3HKa-SIepIIMKa U COBEPIICHHO Oecrone3Ha s
arponoma [1, c. 17].

[Ipu ouenke uHpOpPMAIMK Pa3IUYAIOT TAKHE €€ ACIEKThI, KaK
CHHTAaKCUYECKUH, CEeMAaHTHYECKUH U nparMaruyeckuii [1, c. 17-18].

CHHTaKCHUYECKH acTIeKT CBA3aH CO CIIOCOOOM IMpeCTaBIeHUS
nHGOPMAIIMKM BHE 3aBHCUMOCTH OT €€ CMBICIOBBIX M IOTPEOUTEINb-
CKUX KauecTB. Ha cuHTakcMueckoM ypoBHE paccMmarpuBaroTcs (op-
MBI TIpEACTaBICHUS MH(pOpMaNMK IJisi ee MepeJadd U XpaHCHUS.
OO6b1uHO UH(pOpManys, peTHa3HAYEHHAS IS TIepe/ladn, Ha3bIBaeTCs
coobmeHneM. CooOIIeHe MOXKET OBITh TIPEACTABICHO B BUJIE 3HAKOB
U CHMBOJIOB, IPe0OPa30BaHO B AMEKTPUUECKYIO (HOPMY, 3aKOIUPOBa-
HO, T. €. MIPEJCTABIEHO B BHJIE ONpPEJEIEHHON MOCIIEA0BaTEIbHOCTH
JNMEKTPUUECKUX CHUIHAJIOB, OJHO3HAYHO OTOOpakaroIuX IepenaBae-
MO€ COOOIIEeHHe, ¥ TNPOMOLYINPOBAHO I TOTO, YTOObI MMEJach
BO3MOXKHOCTh €r0 Iepeadd Mo BHIOpaHHOMY KaHaly CBSI3H. Xapak-
TEPUCTHKU TPOLECCOB MPeoOpa3oBaHus COOOLICHUS IS €ro Iepe-
Jaqy ONPENeJIAIOT CUHTAaKCUYECKHH acleKT MH(opMaluu npu ee 1e-
penade. Ilpu XpaHEeHUN CHHTAKCHUYECKHU ACTEKT ONpenenseTcs Apy-
rUMU QOpMaMy TpeNCcTaBiIeHUs] MHPOPMAIMH, KOTOPBIE MO3BOJISIOT
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HAWITy4IIIM 00pa3oM OCYIIECTBHUTH MOHUCK, 3aIHCh, OOHOBICHHE, H3-
MeHeHue uH(popmauuu B uH(popmaumoHHOU O6aze. HMudopmanuro,
PAcCMOTPEHHYIO TOJIBKO OTHOCHTENIFHO CHHTaKCHYECKOTO acIeKTa,
9aCTO Ha3bIBAIOT JTAHHBIMH.

CemaHTHYECKHH acClEKT MNepelacT CMBICIOBOE COACpIKaHUE
WHPOPMAIIM U COOTHOCHUT €€ C paHee MMEBILeiics nHpopMauen.
CMBICIIOBBIC CBSI3M MEXK]y CIIOBAMH WM JPYTUMH JIEMEHTaMU SI3bI-
Ka OTpaXkaeT Te3aypyc — CJIOBapb. Te3aypyc COCTOMT M3 IBYX
YacTeil: CHHCKa CJIOB M yCTOWYMBBIX CIOBOCOUYETAHUH, CTPYNIIUPO-
BaHHBIX IO CMBICITY, U HEKOTOPOTO KJIF04a, Harpumep aidaBUTHOTO,
MO3BOJIAIOIIETO PACIIONOKUTH CJIOBA B OIpesiesieHHoM mnopsazake. [Ipu
MOJTy4YeHHH HMH(POPMAIMK TE3aypyC MOXKET W3MEHATHCSA, U CTEICHb
3TOTO M3MEHEHHUSI XapaKTEePHU3yeT BOCIPHHATOE KOJIMYECTBO MH(Op-
MaIIuu.

[IparMaTHyecKuii acreKT ONmpeaessieT BO3MOKHOCTD TOCTHKE-
HUSl TOCTABJICHHON LIENH C YYETOM MONyYeHHOW MH(OpMaunuu. ITOT
aCIIeKT OTpakaeT MOoTpeduTeNnbckre cBoHcTBa MHGMopManuu. Ecim
uH(OpMaIMs OKa3agach LEHHOH, MOBEJCHUE ee MOTPeOUuTeNs] MeHs-
eTcsl B HY)KHOM HampaBieHUH. [IposBisieTcs mparMaTH4ecKui acriekT
WHPOPMAIMH TOJNBKO NP HAIWYHU €AWHCTBAa WHPOpManuu (00beK-
Ta), MOTPEOUTEINS U MOCTABICHHON 1IeTIH.

1.2. MoHsATHE BONbLUMX AAHHbIX

Jnst «OonmpIIMX AaHHBIX» HET CTPOToro ompexaeneHus. M3Ha-
YalbHO HJEsl COCTOsUIa B TOM, YTO 00beM HH(pOpPMAIH HACTOIHKO
BBIPOC, YTO paccMarprBaeMoe KOJIMYECTBO YK€ (PaKTUYEeCKH He TO-
MEIIAJIoCh B MaMSTH KOMIBIOTEpa, MCIONB3YyeMOH s 00paboTKH,
MO3TOMY WHXKEHepaM MoTpe0oBaIoch MOIEPHU3UPOBATH HHCTPYMEH-
THI JIISl aHAJIM3a BCEX JAHHBIX. Tak MOSBHINCH HOBBIC TEXHOJOTHH
00paboTku, Hanpumep, Monenb MapReduce kommanun Google u ee
aQHAJIOT C OTKPBITBIM HCXOAHBIM KomoM — Hadoop or xommnanum
Yahoo. OHu f1anu BO3MOKHOCTB YIPABIATH HAMHOTO OOJIBIIAM KO-
JIMYECTBOM JIaHHBIX, YeM Ipexe. [Ipu 3ToM UX He HYKHO OBbLIO BBI-
CTpauBaTh B aKKypaTHBIC PsIbl WM KIACCHYECKHE TaOMUIbl 0a3
JaHHBIX. Ha roprusoHTe Taxke MosSBUIINCH APYTHE TEXHOIOTUU 00pa-
OOTKHU JaHHBIX, KOTOPBIC OOXOAUIUCH 0€3 MPEKHEN KECTKOW uepap-
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XUU U ONHOPOAHOCTH. B TO k€ BpeMsI MHTEPHET-KOMIIAHUH, UMEIO-
e BO3MOXXKHOCTh COOMPATh OTPOMHBIC MACCUBBI IAHHBIX U OCTPHIH
(PMHAHCOBBIN CTHMYJ JIJIS UX aHAIW3a, CTAlld BEAYIIMMHU IOJH30Ba-
TEJSIMH HOBEHIINX TEXHOJIOTUH OOpaOOTKH, BBITECHAS KOMITAaHUH,
KOTOpBIC MOPOH UMEINTH Ha JACCATKY JIET OONbIIEe OMbITa, HO padoTamu
aBTOHOMHO [3, c. 11].

ITo cytu, OGompIliie MaHHBIE TPEICTABISIOT COOOW TpH Immara
K HOBOMY CITOCOOY aHaju3a MH(OpMAIMH, KOTOPbIe TpaHCHOPMHUPY-
10T Hallle MPEeJCTaBlIeHre 00 OOIIECTBE U ero opranu3amuu [3, c. 16].

[lepBrrit mar. B Mupe GoibIINX TaHHBIX MBI MOXKEM IpOaHa-
JU3UPOBATH OTPOMHOE KOJIMYECTBO JAHHBIX, @ B HEKOTOPHIX CIIyda-
sIX — 00paboTaTh BCcE JaHHBIE, KACAIOIIUECS TOTO WM MHOTO SBIIC-
HUS, a He TI0JIaraThCs Ha ciiydaiiable BBIOOpKH. Haunnas ¢ XIX Beka,
CTAJIKUBAsCh C OOJIBIIMMHU YHMCIaMH, OOIIECTBO IMOJarajoch Ha Me-
Ton BeIOOpKH. Celyac OH BOCIIPHHMMAESTCS KaK MEPEKUTOK BpEeMEH
neduimTa “HPOPMANIUY, TIPOIYKT €CTECTBEHHBIX OTPAHMUYSHUM IS
B3aMMOJICHCTBUS ¢ WH(pOpMAIMEel B «aHAJOTOBYIO 3MOXy». [IOHATH
MCKYCCTBEHHOCTh ATHX OIPaHWYCHHUMN, KOTOPBIC MO OOJbIIeH YacTH
NPUHUMAINUCH KaK JOJDKHOE, YIaJlOCh TOJIBKO IOCJE TOro, KaK BBICO-
KOIIPOU3BOAMUTEIbHBIE NU(POBBIC TEXHOJOTHUH IMOJYYUIH IIUPOKOES
pacnpocTpaHeHue. Vcrons3ys Bce JaHHBIC, MBI IOJdy4aeM Ooliee
TOYHBII PE3ylbTaT U MOXKEM YBUICTh HIOAHCHI, HEAOCTYIHBIE NPU
OTpaHWYCHUW HEOONMBIINM 00hEMOM JaHHBIX. boNbIie qaHHbIe TAl0T
OCOOCHHO 4YETKOE MPEJCTABJICHUE O JCTANAX IOAKATCTOPH M Cer-
MEHTOB, KOTOPbIE HEBO3MOXKHO OIICHHUTH C TIOMOIIHIO BRIOOPKH.

Bropoii miar. [IpuHAMas BO BHUMaHUE TOpa3no OONIbIIUi 00b-
€M JaHHBIX, MBI MOXKEM CHU3UTH CBOU MPETEH3UU K TouHOCTU. Korma
BO3MOXKHOCTh M3MEPEHUS OTpaHHuYEHA, TOJACUYUTHIBAIOTCS TOIBKO Ca-
MBbIE Ba)KHbI€ MOKA3aT€lId, U CTPEMJICHUE IOJIYYUTh TOUYHOE YHUCIIO
BITOJTHE 11eJIeco00paszHo. Bpsia i BBl cyMeeTe mpoaars CKOT TOKYTIa-
TEJII0, €CIIM OH HE YBEPEH, CKOJIBKO TOJIOB B cTajie — 100 wiu ToIbKO
80. Jlo HemaBHETO BpeMEHH BCe HaIIN U(PPOBbIE HHCTPYMEHTHI ObI-
JI1 OCHOBAHBI Ha TOYHOCTH: MBI CUUTAIN, YTO CHCTEMBI 0a3 TaHHBIX
JIOJDKHBI W3BIIEKATh 3aIUCH, WICAIBHO COOTBETCTBYIOIIUE HAIIUM
3arpocaM, PaBHO KaK YHCJia BHOCSTCS B CTOJIOIIBI AJIEKTPOHHBIX Ta0-
JUI. DTOT CIOCOO MBINUICHUSI CBOMCTBEH Cpele «MallbIX JaHHBIX).
N3mepsnock Tak Majio mokasaresiei, 4To Clel0oBajIo KaKk MOXKHO TOY-
Hee MOJACYUTHIBATH BCE 3allMCAHHOC. B HEKOTOPOM CMBICIE MBI YXKE
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OIIYTHJIA PAa3HUITYy: HEOONBIION Mara3MH B COCTOSHHH «ITOIOWUTH
KacCy» K KOHITY JHS BIUIOTh JIO KOTICWKH, HO MbI HE CTaJId OBl JeaTh
TO XE€ CaMOE€ C BAJIOBBHIM BHYTPEHHUM MPOAYKTOM CTpaHbl. Yem
Oosplle MacITad, TeEM MEHBINE MBI TOHHMCS 34 TOYHOCTHIO. Tou-
HOCTh TpeOyeT THIaTeNbHOW MpoBepkyd. OHa MOAXOAMT JUIsl HEOOIb-
X 00bEMOB JIAHHBIX M B HEKOTOPBIX CITy4asx, 0€3ycI0BHO, HEO0XO-
JuMa (Hanpumep, YT00bl IPOBEPHTH, JOCTATOYHO JIM CPEZICTB Ha OaH-
KOBCKOM CHYE€Ty, W BBIMHCaTh 4eK). Ho B Mupe OONBIMX TaHHBIX
cTporas TOYHOCTb HEBO3MOXHA, a IOpoi U HexkenarenbHa. Eciau Mbl
OTNEpHUPYEM JAHHBIMHU, OOJBITUHCTBO KOTOPBIX MOCTOSIHHO MEHSIETCH,
a0COJTIOTHASI TOYHOCTHh YXOIWUT Ha BTOpO# muiaH. bonpiime maHHBIC
HEYTIOPSI0UEHBI, TaJeKO HEe BCE OJMHAKOBOTO KayecTBa W pazdpoca-
HBI TI0 OECUUCIIEHHBIM CepBepaM 1o BceMy mupy. Mimest neso ¢ 60mb-
ITUMU JTaHHBIMH, KaK MPaBHIIO, MPUXOIUTCS JOBOJBCTBOBATHCS 00-
LIUM NPEICTaBICHUEM, a HE OHUMAHUEM SIBJICHUS BIUIOTh A0 AIOM-
Ma, KOIEHKH WM MOJNEKYNIbl. MBIl HE OTKa3bIBAEMCSI OT TOUHOCTHU KaK
TAKOBOH, a JIMIIb CHUXKAEM CBOIO NPHUBEPKEHHOCTh K Heil. To, 4To
MBI TE€pSEM M3-3a HETOYHOCTHM HA MUKPOYPOBHE, MO3BOJISIET HAM Jie-
JIaTh OTKPBITHUS HA MAKPOYPOBHE.

Tpetuii mar. OTX0A OT BEKOBBIX TPAJAUIINA TTOUCKA TIPUIUHHO-
ctu. JIroIu NpUBBIKIM BO BCEM UCKaTh MPUYMHBI, JJAXKE €CIIM YCTaHO-
BHUTb UX HE TaK IPOCTO WK Majonone3Ho. C Apyroil CTOpOHbI, B MU-
pe OONBIINX JaHHBIX MBI OOIBIIEe HEe 00S3aHbI IETUIATHCS 38 TPUIHH-
HOCTb. BMecTo 3TOro Mbl MOXKEM HAXOAUTh KOPPEIALMH MEXIY
JIAHHBIMH, KOTOpBIE OTKpPBIBAIOT MEpPE] HAMHU HOBBIC HEOLECHUMbIC
3Hanus. Koppensiuum HEe MOryT CKa3aTh HaM TOYHO, [TOYEMY HPOUC-
XOJIUT TO WJIM MHOE COOBITHE, 3aTO MPEAYIPEHKIAAIOT O TOM, KaKOTO
OHO poyna. M B OOJIBIIMHCTBE CIyYaeB 3TOTO BIIOJIHE TOCTATOYHO.

bonpmme gaHHBIe — BaKHBIM IIAr 4eOBEUECTBA B ITOCTOSH-
HOM CTPEMJICHHHM KOJIMYECTBEHHO HU3MEPUTh U IOCTHYb OKpYKaro-
it Mup. To, 4TO Tpexie HEBO3MOXKHO ObLIO MU3MEPSATh, XPAHUTh,
AHAJIU3UPOBATh U PACIPOCTPAHSITh, HAXOJUT CBOE BBIPAXKECHUE B BUAC
NaHHBbIX. VCMONb30BaHNE OrPOMHBIX MAacCHUBOB JAHHBIX BMECTO HX
MaJjod JO0JH W BHIOOP KOJMYECTBA B YHIEPO TOYHOCTH OTKPBIBAIOT
MyTh K HOBBIM CIOCO0aM MOHUMAaHHS MHpa. DTO TMOATAIKUBAET 00-
LIECTBO K OTKa3y OT OCBSIIEHHOTO BEKAMH IMOMCKAa HPUYUHHOCTH
1 B OOJIBIIMHCTBE CIY4YacB K HMCIIOJIL30BAaHUIO MPEUMYIIIECTB KOppe-
nsauui [3, c. 19].
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BykBanbHO 1OJ TEPMHHOM «OOJIBIINE JaHHBIE» IIOHUMAIOT
OTPOMHBIH 00BEM XpaHsiueiics Ha KaKoM-INO0 HocuTene nHpopmMa-
uun. [Ipryyem maHHBIA 00BEM HACTOJIBKO BEIUK, YTO 00padaThIBaTH
€ro C IOMOIIBIO IPUBBIYHBIX IPOrPaMMHBIX WM allapaTHbIX
CPEICTB HelenecooOpasHo, a B HEKOTOPBIX CIy4asx U HEBO3MOXKHO.

Bonbive nanHple — 3TO HE TOJBKO CaMH JaHHBIE, HO M TeX-
HOJIOTHH UX 00pa0OTKH M WCIIOJIL30BAHUS, METO/bI ITOUCKA HEOOXO-
Mol mH(popManuu B OoNbIIMX MaccuBax. [IpoGnema OONbIIMX
JAHHBIX TO-TIPEKHEMY OCTaeTCsl OTKPBHITOM M )KU3HEHHO BayKHOM JJIst
JOOBIX CUCTEM, JECATHICTUSIMHI HAKAIUIMBAIOIINX CaMylo pa3Hoo0-
pasHyr HHOOPMAITHIO.

Tem He MeHee «OonbLIME IaHHBIC» MPEANOJIATalOT HEYTO
OouiplIee, YeM MPOCTO aHAIN3 3HAYUTEIBHBIX 00BEMOB HH(POPMALIUH.
[IpoGiema He B TOM, YTO OPraHU3aIlMU CO3AIOT OTPOMHBIC OOBEMBI
JaHHBIX, @ B TOM, 4TO OOJIbIIAsl MX YacTh NMpelcTaBieHa B (opmare,
IUIOXO COOTBETCTBYIOIIEM TPAAULHUOHHOMY CTPYKTYPHPOBAaHHOMY
¢dopmary BJI, — 3T0 BeO-KypHaIIbI, BUICO3AITICH, TEKCTOBBIE JIOKY-
MEHTBI, MAITUHHBINA KO/ WM, HAIPUMEp, TeONPOCTPAHCTBEHHbIE JIaH-
Hble. Bce 3T0 XpaHHUTCS BO MHOXKECTBE Pa3HOOOPa3HbIX XpPaHWJIMLI,
WHOT/A JaXKe 3a Ipe/iellaMi OpraHn3aliiui. B pesynbrare Kopnopamnuu
MOTYT UMEThb JOCTYIl K OIpOMHOMY OOBbEMY CBOMX JaHHBIX M HE
UMETb HEOOXOIUMBIX HHCTPYMEHTOB, YTOObI YCTaHOBUTh B3aMMOCBSI-
3M MEXAY 3TUMU AAHHBIMHU M CHENaTh HA X OCHOBE 3HAYUMBIE BbI-
BoJbl. J[00aBETE Croma TO 0OCTOSATENBCTBO, YTO JIAHHBIC ceildac 00-
HOBJISIFOTCS BCE Yallle M Yallle, U Bbl MOMYyYUTE CUTYaLHUIO, B KOTOPOI
TpPaIULMOHHbIE METOIABl aHaJu3a MH(OPMALUN HE MOTYT yTHAThCS
32 OTPOMHBIMH OOBEMaMH TOCTOSHHO OOHOBISIEMBIX NaHHBIX, YTO
B UTOTE M OTKPBIBACT JIOPOTY TEXHOJIOTUSAM OONBIINX JAaHHBIX [4].

Taxum 00pazom, «OoTbIIIME JaHHBIE)» BKIIOUAIOT:

— CaMH JaHHbIE;

— TEXHOJIOTHH 00paOOTKH JaHHBIX;

— METOZBI MOHCKA.

1.3. OCHOBHbIE UCTOYHUKU OONbLUMX AAHHbIX

B HacTosimiee BPEMsI HAKOIIJICHO OI'POMHOC KOJIMYCCTBO OdaH-
HBIX, OT IPOCTBIX YHCIIOBBIX H3MCpCHPII>1 N TEKCTOBBIX ITOKYMCHTOB
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oo Oosee CAMKHON HHGpOpPMAIMK, TaKOW KaK MPOCTPAaHCTBEHHBIC
JaHHBIC, MYJIBTUMEINIHbBIC KaHAIbl U TUIEPTEKCTOBBIC JOKYMEHTHI.
Bot dactuuHbI crivcok pasHooOpa3HOW mHGpopMarmu, coOpaHHOM
B 11i(poBOM BH/E B 0a3ax maHHBIX H (dainax [5]:

— nenoBele onepaunu. Kaxmas caenka B OM3HEC-MHIYCTPUHU
(uacto) ¢ukcupyercs Ha Joiroe BpeMs. Takue omepanud OObIYHO
CBSI3aHBI CO BPEMEHEM M MOTYT OBITh MEKOM3HECOBBIMH CHEIKaMH,
TaKUMH KaK MMOKYTIKH, 0OMEHBI, 0aHKOBCKHE OTIEpaIliH, aKIIUU U T. 1.,
WM BHYTPU(QHUPMEHHBIMH OIEpalMsMHU, TaKHUMH KaK yIPaBJICHHUE
COOCTBEHHBIMU TOBapaMH W akTHBaMH. KpymHble yHHWBEpMaru, Ha-
mpuMep, Ormaromapsi MIKUPOKOMY HCIIOJIB30BaHMIO HITPUX-KOAOB €Xe-
JHEBHO MPOM3BOAAT MIJUIMOHBI TPaH3aKLIMH, MPEACTABIAIOUINX 3a-
4acTylo TepabaiTel JTaHHBIX. [IpocTpaHCTBO I XpaHEHUs! JaHHBIX
HE DIaBHOE, HO 3((QEeKTHBHOE UCIOIb30BAHHUE JAHHBIX B pa3yMHBIC
CPOKH UTS IPUHATHS KOHKYPEHTHBIX PEIICHH, O€3yCIIOBHO, SIBISCT-
csi camoil BakHOH mpoOieMol Ayt OM3Heca, KOTOphIH Oopercs 3a
BBDKMBAHKE B BHICOKOKOHKYPEHTHOM MHUPE;

— Hay4HbIe JaHHbIe. B mBeiimapckoii 1abopaTtopun sIEepHBIX
YCKOpHTENEH MPH MOACYETE YaCTHL, B KAHAJCKOM JIECY IIPH U3yUCHUH
MOKa3aHWi paJMONPUEMHUKA MeJBellsl TPU3NIM, Ha aicOepre BoO3le
OxxHoro nosroca npu cOoOpe JaHHBIX 00 OKEAHWYECKOW aKTUBHOCTH
WIA B aMEPUKAaHCKOM YHHMBEPCUTETE, H3YYalOLIeM YEJIOBEUECKYIO
MICUXOJIOTHIO, HAllle OOIIECTBO HAKAaIUIMBAET KOJOCCAJIbHBIE OOBEMBI
Hay4HBIX JIaHHBIX, KOTOpbIE HEOOXOAMMO aHaiIM3upoBaTh. K coxane-
HUIO, MBI TIOJTy4aeM (M BBIHYXIEHBI XPaHUTh) HOBbIC JaHHBIC OBICT-
pee, 4eM MOXKeM IIPOaHaJIM3UPOBATh CTaphle, YK€ HAKOIUICHHBIE;

— MEIUIIMHCKUE W JIUYHbIE AaHHble. OT mepenucu HaceleHus
70 JHMYHBIX JIeNl TIepcoHajla M KIMEHTOB IOCTOSIHHO COOWpPAaIoTCs
O4eHb OonpIme 00heMbl HH(GOPMAIUK 00 OTAENBHBIX JTUIAX U TPYII-
nax. [IpaBuTenscTBa, KOMIIAHUM M OPraHU3aLUH, TaKHE Kak OOJbHU-
bl, HAKAIJIMBAIOT IICHHBIE 00BbEMBI MEPCOHATBHBIX AaHHBIX, YTOOBI
[IOMOYb UM YIPAaBJIATh YEJIOBEUECKHMHU Pecypcamu, Jydlle IOHU-
MaTh PHIHOK WJIM YAOBJIETBOPSTH HYXIbl KIMeHTOB. He3aBucumo ot
npo0ieM KOH(PUICHINATEHOCTH, KOTOPhIE YacTO BBISIBIISICT 3TOT THUI
JaHHBIX, 3Ta MH(popManus codupaeTcs, UCTIONb3yeTCs U JaxKe mepe-
naercsi. [Ipu xoppenanuu ¢ IpyruMy JaHHBIMH 3Ta HHPOpManus Mo-
KET MPOJINTH CBET Ha MIOBE/ICHHUE KIIMEHTOB U T. I1.;
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— BuzicoHa0mronenne u gortorpaduu. CylmiecTBYeT TCHIACHIIMS
XPpaHUTH 3aMKCH IS AaJbHEHIIEro NCTIOIb30BAHUS U aHAJIN3a,

— CIIyTHHKOBOE 30HA1poBanue. CylecTByeT OeCUnCcIeHHOE KO-
JIMYECTBO CILyTHUKOB HaJ BCEM 3€MHBIM ILIapOM: OAHU U3 HUX I'€0-
CTaLlMOHAPHBI HaJ 00NAcThIO, a APYTHE BPAILAIOTCS BOKPYT 3EMIIH,
HO BCE OHM IOCBUIAIOT HEMPEPBIBHBIA MOTOK JAHHBIX Ha MOBEPX-
HocTh. K pumepy, oprannzanms NASA, KoTopast KOHTPOIHPYET O0ITb-
o€ KOJMYECTBO CITYTHHUKOB, MOJNYYaeT €KeCEKyHIHO OoJblle JaH-
HBIX, YeM MOTYT 00paboTaTh BCe €€ HCCIEeNOBaTeN U HHXKEHEPHI.
MHorue CIyTHUKOBBIE CHUMKHM M JaHHBIC MYOJHKYIOTCS Cpasy Ke
MOCJIe X TOyYeHUs B HAACXKE, YTO APYTHe HCCIeTOBATENN CMOTYT
UX MPOaHaJIH3UPOBATh;

—wurpel. Hame o0mectBo coOupaeT OrpoMHOE KOJIMYECTBO
JAHHBIX M CTAaTUCTHKU 00 UTpax, UTpokax W crnoprcMeHax. OT XOk-
KEHHBIX OYKOB, 0ACKETOONBHBIX MACOB M MPOBAJIOB B aBTOTOHKAaX M0
BpPEMEHHU IIJIaBaHUs, TOTYKOB OOKcepa M MIaXMaTHBIX TO3ULMNA — BCe
JaHHbIEe XpaHATCs. KoMMeHTaTOpH! M JKypHAJIUCTHI HUCTIONB3YIOT 3Ty
UHQOPMAIHIO JIsl PENOPTaXKEH, HO TPEHEPHI M CIIOPTCMEHBI XOTEIH
OBl UCTOJIB30BATh 3TH JIAHHBIEC JAJISl NOBBIIEHUS TPOU3BOAUTEIIBHO-
CTH M JIyYILIEro MOHUMAaHHS ONIIOHEHTOB;

— udpoBbie Menua. MHOTHE paliuoCTaHIINH, TEIEBU3NOHHBIE
KaHaJIbl U KHHOCTYAMH OLU(POBBIBAIOT CBOM ayJHO3aIHMCH U BUIEO-
(¢uIbMBI, YTOOB! YIYUIINTh YIPABICHUE MYJIbTUMEANHHBIMH aKTHBA-
mu. Takme acconmaruu, kak HXJI u HBA, yxe umeror orpoMHbIe
KOJUTIEKIINU UTP B IIUPpoBOM (popmare;

— CAIIP u nporpamMHOe obecrieueHne WHXEHEPHBIX TaHHBIX.
CymiecTByeT MHOXKECTBO CHCTEM KOMIIBIOTEPHOTO MPOEKTHUPOBAHUS
(CAIIP) nnst apXUTEKTOPOB, MPOEKTUPYIOIUX 3AaHUs, WIN HHXKEHe-
POB, pa3padaTHIBAIOIIMX CHCTEMHBIE KOMIIOHEHTHI WJIM CXEMBbl. JTH
CHCTEMBbI T€HEpUPYIOT OTPOMHOE KOJIMYECTBO JaHHBIX. Kpome Toro,
IporpaMMHasl WH)KEHEpUS SBISETCS HMCTOYHUKOM 3HAUYUTEIbHBIX
CXOIHBIX JTaHHBIX C KOJIOM, (DyHKIIMOHAIEHBIMU OMOIHOTEKaMu, 00b-
€KTaMH M T. 1., KOTOpbIe HY)KJAIOTCS B MOILIHBIX MHCTPYMEHTaX UL
yIpaBieHHS U 00CTy)KUBAHHUS;

— BUPTyaJIbHble MHpBI, TOTOJIHEHHAs pealbHOCTh. EcTh MHO-
JKECTBO NPUJIOKCHHUH, HCIONB3YIOUIMX TPEXMEPHbIE BHUPTYaJbHbIE
OpOCTpPaHCTBA. DTH MPOCTPAHCTBA U OOBEKTHI, KOTOPBIE OHH COAEP-
JKaT, OMHUCHIBAIOTCS CIIEIUATbHBIMH S3bIKAMH, TakKMMH Kak VRML.

15



| Fnasa 1

B wupeane 5T BUpTyalbHBIE NPOCTPAHCTBA OIHCBHIBAIOTCA TAKUM
00pa3oM, 4TOOBl OHM MOINIM COBMECTHO HCIOJb30BaTh OOBEKTHI
n Mecta. COOTBETCTBEHHO CYIIECTBYET 3HAYUTEIBHOE KOJIUYECTBO
JOCTYIHBIX XPaHWIHUI OOBEKTOB BUPTYaJIbHOH PeabHOCTH U IIPO-
CTPaHCTBA. YNpaBiIeHHE ITUMHU XPAHWIHIIAMH, a TaKXKe MOUCK U H3-
BJIEYEHHE KOHTEHTA M3 HUX MO-NPEKHEMY SABISIOTCA HCCIEN0BATENb-
CKMMH BOIIPOCAaMH, B TO BpeMs KaK pa3Mep KOJIIEKIHH MPOAOIKaeT
pacru;

— TEKCTOBBIE OTYETHI, 3allMCH, COOOLICHUS SIEKTPOHHOW IO-
YTHl. BOJIBIIMHCTBO COOOIIEHNI BHYTPY U MEXAY KOMIAHHUSIMH WIIH
WCCIIEIOBATENIbCKUMHU OPTaHU3AIMSIMH WIH JaKe€ YaCTHBIMHU JIUIIAMH
OCHOBAHBI Ha OTYETaxX U 3alMCKaxX B TEKCTOBBIX (hOpMax, KOTOPHIMH
4acT0 OOMEHHMBAIOTCS IO SJICKTPOHHOW MOYTe. DTH COOOIIECHUS pe-
TYJISIPHO XPaHATCS B MUPPOBOM BUJE JUIS JAIBHEHINIET0 HCIONB30-
BaHUs, HallpUMeEp, B KayeCTBE CIPABOYHBIX MAaTepHalIOB, cO3JaBas
orpoMHbIe TU(YPOBEIE ONOIHOTEKH;

— xpanunuia Bcemupnoit maytuabl. C MOMEHTa CO3JIaHUS
BceemupHoit aytiabl B 1993 1. TOKYMEHTHI BCeX BHIOB (OPMATOB,
COZIEPKaHMS U ONMCAHUS OBbIIIM COOpPaHbl M B3aMMOCBSI3aHbI C THUIIEP-
CCBUIKAMH, 4YTO JENaeT €€ KPYIHEHIINM XpaHWIHUIIEM JaHHBIX,
KOTIa-JIn00 MoCcTpoeHHbIM. HecMOTpsi Ha CBOM JUHAMHYHBIA M He-
CTPYKTYPHPOBAHHBII XapakTep, CBOI0 HEOAHOPOIHOCTb U OYEHb Ya-
CTO M30BITOYHOCTh W HEIOCIEN0BaTEIbHOCTh, BCceMupHas nayTuHa
SBJsieTCs. HanOojee BaKHBIM MCTOYHHKOM JAaHHBIX, PETYISPHO HC-
MOJIb3YEMbIM Ul CIIPAaBOYHBIX LieNeH, Onarogapsi HPOKOMY Pa3HO-
00pa3ui0 OXBaThIBa€MbIX T€M M OECKOHEYHOMY BKJIaLy PECYpCOB
U uznarened. MHorue cuuTaroT, 4yTo BcemupHas nayTuHa crana
KOMITHJISLIMEH Y€JI0BEUCCKUX 3HAHMIA,

— 3HaueHWsl JaHHBIX pagrodacToTHol naentrndukanum (RFID);

— 3HAUEHUs JTaHHBIX, TCHEPUPYEMBIX UHTEIUIEKTyaIIbHBIMHU Ce-
TSAMHU KOMMYHaJIbHBIX MTPEAIPUATHIH;

— 3HAUEHUs JAHHBIX, [TOJNYYEHHBIX OT AATYMKOB IMPOMBIILICH-
HBIX JBUTaTesaei 1 000pya0BaHus;

— JIaHHBIE, MTOJTYYEHHBIE U3 COL[HAJIbHBIX CETEH;

— MHOTHE JIpyTHE.
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¢opmanusauuﬂ 6onbLmnx AaHHbIX — OCHOBHbI€ MOHATUA U UHCTPYMEHTbI
1.4. Npo6nembl 60M1bLINX AAHHBIX

PaccMotper crienuuky U HMCTOYHUKU «OOJNBIIUX JAHHBIX),
MOXXHO BBISIBUTH U OCHOBHBIE MPOOJIEMBI, CBSI3aHHBIE ¢ UX 00paboT-
KOH 1 aHaJIN30M.

1. llonyyenne wunHpopMarmm 00 o0ObeMe M JIOCTOBEPHOCTH
MMEIONIUXCS JJAHHBIX. B MH(POPMAIMOHHBIX XPaHWIMIIAX TPEAIoia-
raercs, 4To WHGOPMaIMs U3BJIEKACTCSA U3 ONEPATUBHBIX 0a3 JaHHBIX,
npeobpasyercs K HEOOXOIUMOMY BHTY, TPOBEPSCTCS M TOIBKO 3aTEM
3arpyxaercsi B cucreMy. llepedncieHHble onepanuy BBITOIHAIOTCS
C HEKOTOpOW TMEPHOJMYHOCTBIO, M 3/IeCh Cpa3y K€ BO3HHKAET BO-
MpoC: BCErJa JIM BO3MOXKHA Takas «IEPUOJAMYHOCTH» TMPH padoTe
C «OOJBIIMMH TAHHBIMHY», KOTOpBIE MOTOKOM MOCTYMAIOT Ha BXOJ
Y JIOJDKHBI OBITh JOCTYITHBI JIJISl aHAJIM3a KaK MOXKHO paHblie? Mo-
JKET OKa3aThCs, YTO IMPOMEKYTOK BPEMCHU MCKIAY IOSABJICHUCM HH-
(dopMau u ee JOCTYIHOCTBIO JJI aHAIW3a MEHBIIE, 4eM BpeMs
HEOOXOOMMOE AJISl BHIMOJHEHUS ONEpaluil 0 MOCTpOeHHI0 MHOp-
MaIMoHHOro xpaHwiuimia [6]. Takum 0Opa3oM, MbI HE MOYKEM OBITh
a0COJIIOTHO YBEPEHHBIMU B 00BEME M JIOCTOBEPHOCTH TEX JAHHBIX,
KOTOpBIE MBI aHAIU3UPYeM, ITOITOMY HEOOXOIWMBI CPEICTBA WHTEII-
JIEKTYaJIbHOTO aHAlIN3a C BELICOKUM YPOBHEM OBICTPOJICHCTBUSL.

2. Pa3po3HeHHOCTh JMaHHBIX. J[aHHBIE XpaHITCS KAaK OTAEIb-
Hble, HE CBS3aHHBIE APYr C ApyroM (aiiinsl, mo3toMy Tpedyercs
MEXaHW3M JUISI MHTETPAIli W CHCTEMATHU3allii OONBIINX OOBEMOB
JaHHBIX.

B nHpOpMaMOHHBIX XpaHWJIMIAX HESIBHO MOApa3yMeBacTcs,
YTO TpU TPEIBAPUTENBHON 00pabOTKe MaHHBIX (HANPUMEp, IMPH
MOUCKE HECOOTBETCTBHI) MOXET HCIOJIb30BaThCsl paHee HaKOIUICH-
HO€ COJCPKMMOE XPaHWIUILA, YTO TPYAHOBBIIIOJIHUMO TpH pabore
Cc «OonpmuMu TaHHBEIMIY. [Ipobrmema 3akirodaercsi Mpexae BCero
B TOM, YTO OHH BCET/Ia pacrlpeAeNieHbl, TpUYeM He Tak, Kak ObLTo ObI
yIoOHO 7Sl aHaK3a, a TaK, Kak ObuIo ynoOHO ux cobupats. Hampu-
Mep, CJH PeYb UAET O TeIEKOMMYHHUKAIIMOHHBIX CHCTEMaX, TO JIaH-
HBIE «CKJIJBIBAIOTCS HA PETHOHAIBHBIX cepBepax. C TOUKHU 3peHUS
aHanu3a ynoOHee paclpelelsaTh JaHHbIe HE MO TEPPUTOPHAIBLHOMY,
a 1Mo BpeMEHHOMY NpH3HAKY (KX cepBep OTBEYAET 3a KOHKPET-
HBI POMEXKYTOK BpeMEeHN) | T. 1. OgHaKo MHPOpPMALUs CTaHeT J10-
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CTYITHOH JIJIsl aHAJIM3a TOJBKO IOCHE TOTO, Kak Oy/ieT repeHecena Ha
HE0OXOAMMEIE CepBEpHI [6].

Ocobo crnenyer OTMETUTb MHOXKECTBEHHOCTh (popMaroB aaH-
HBIX, KOTOpasi cama 1o cebe co3maeT mpoOIeMbl TaKe IIpHU HE OYCHBb
OonpiioM uX 00beMe. DTO MOTHUBUPYET pa3palOTKy CIIeHaTbHBIX
MH(GOPMAITMOHHBIX KOHCTPYKIIUI U MoJienei NH(POPMAIMOHHBIX B3a-
WMOJICHCTBHI, KOTOpPBIE YacTO OTOOpaXkaroT CBOMCTBa MH(MOpMAI-
OHHOTO MPOCTPAHCTBA MJIA CBOWCTBA MO [7].

3. Heto4uHOCTh NAaHHBIX (B OTHOIIEHWM IEPCOHANBHBIX JaH-
HBIX). B Hacrosiiiee BpeMsi HanOoee 4acTo MepCOHANBHBIE JaHHbBIE
BBOJISITCS TTOJTB30BATEISIMEA CaMOCTOsITeNbHO. Kak ciieicTBre, 1aHHbIe
MOTYT OBITh MCKaXEHBI (BBUJY OINMMOOK JTMOO HaMEpeHHO). Takum
00pa3oM, MOIHKHBI TPUCYTCTBOBAaTh MEXAHU3MBI JIOTIONHUTEILHOM
MTPOBEPKH MEPCOHAIBHBIX JaHHBIX.

4. [Ipobnema kOH(MUACHINATHLHOCTH JUYHBIX IaHHBIX. JlaH-
HBIE, cCOOMpaeMble TPUNIMOHAMH CEHCOPHBIX JATYMKOB IO BCEH IIa-
HETe, HAXOJATCS BHE HAIIEr0 KOHTPOJIS.

C omHO¥ CTOPOHBI, KOMIIAHUH HUIIYT OOJiee HaJeKHBIE CIIOCO-
OBl 3aIUTHl KOH(MUICHINATHHONH MH()OPMAIMK U BCE Yallle MPOCST
JONeH MCTIONIb30BaTh OMOMETPHUYECKHE JJAHHBIE B KAUECTBE YHHUKAIb-
HOTO CPEJCTBA JOCTYIA K OTACIBHBIM YCIIyraM WX AJsl 00ecriedeH sl
6e3omacHocti. C Apyroil CTOpOHBI, OONBINAs YacTh COIHMAIHHBIX
JTAHHBIX CO3[aeTCS B COTPYAHHYECTBE MEXIY JIOIBMH B XOIE COB-
MECTHBIX 3aHSATHUH 10 HHTEPECaM MM B3aUMOOTHOIICHUH. KOHTpOb
3a cOopoM HH(MOPMAIMH B METAX 3alIUTH YACTHOM KU3HU YeIIOBEKa
moTpeboBan Obl YCTAaHOBIIEHHS PEKUMa CBOETO PO/a MOIUIEHCKOTO
rOCy/l1apCcTBa, B KOTOPOM ObLIU OBl OrpaHUYEHBI MHOTHE JPYTHE Ipa-
Ba Ha caMOBBbIpaxkeHHe. K TOMy e TPy OCHOBHBIX BapHaHTa 3alllUThI
OT HEXEeJNaTeJIhHOTO MCIONB30BAHUSI CEHCOPHBIX JAaHHBIX JaJeKd OT
coBepIreHcTBa [§, c. 159].

Kpunrorpaduueckue cpeacta, pazpeniaroiie J10CTyM K JaH-
HBIM TOJBKO OONIafaTeNsiM OIEKTPOHHBIX KIFOUEeH, HE TOHSITCS
B OOJNBIIMHCTBE CIy4aeB paclpoCTpaHeHUs WH(GOpMAIUHY, HApuUMep,
npu pasmenienun Goto B Instagram. ConpaiabHble HOPMBI, OIpee-
JISIOIIME YMECTHOCTh PAaCIpOCTPaHEHUsI U UCTIONB30BaHus HH(pOpMa-
[INH, He 3alIUIIAI0T OT 3IMOYMBIIIICHHUKOB. OCTaeTcs 3aluTa, Ipeay-
CMOTpEHHAs 3aKOHOMIATEILHBIMU HOpMamH [ 8, ¢. 159].
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CoOTBETCTBEHHO, HY)KHBI HHCTPYMEHTBI, TTIO3BOJISIOIINE YCTa-
HOBHTB, YTO IUCKPUMHUHALUS Oblyia 0OYCIIOBIIEHA HCIIOJIB30BAHUEM
COLUMaNbHBIX AaHHBIX. Kaknpelidi 3ampoc kK 0a3e NaHHBIX SBISETCA
equHUIEH wWH(OpManMu, HCIOIb3yeMoil HHpomepepaboTINKaMu
B LEJISIX COBEPIICHCTBOBAHHS CBOMX NPOAYKTOB M CEPBHUCOB, U 3TH
JaHHBIE TOXXE MOTYT OBITH 3a/leficTBOBaHBI 1Isi 0OECIIeUeHHsI HaleH
0e3onacHocTH. BaxkHOCTB 3TOM 3ajma4um OyJeT pacTH 1Mo Mepe Toro,
KakK aJlTOPUTMbl HAYHYT MPUMEHSTHCS HE TOJBKO JUIS OTpEIeIeHUs
Halero (U3N4ecKoro MeCTONpeObIBaHUS, HO U JUIS BBIBOJOB O TOM,
B KaKOM COCTOSTHUH JyXa Mbl HaxomuMmces [ 8, ¢. 160].

5. [IpoGnema notepu uHpopManuu. IIpyu co3maHuu NpUIOKe-
HUH, paboTaromux ¢ OONBIINMH JaHHBIMU, IPUXOANUTCS CTAJIKUBATH-
Csl CO CIICAYIOIINMH XapaKTEPUCTUKAaMU: OOJNbIINE OOBEMBI JaHHBIX,
WHTEHCU(UIIMPOBAHHBIC TOTOKU JAHHBIX, BBICOKAs CTPYKTypHast
CIIOXHOCTb, HETMHEWHOCTh MOJeNed, TpeOOBaHHE CyIIECTBEHHOTO
COKpAlllCHUsS BpPEMEHM aHanM3a Wi OOpadOTKM AaHHBIX M T. M.
U ecnu B npexkHee BpeMsi TOSBICHHE HOBBIX (DaKTOB JIETKO (PHKCH-
pPOBaJIOCh M CTAHOBHJIOCH NPEIMETOM HCCIIEOBAaHUS, TO B HACTOS-
mee BpeMs MpoOJIeMO CTAaHOBHTBHCS HAaXOXKICHHE TaKMX HOBBIX
¢daxToB 1 ux hopmanuzanys B OOJIBIINX MaCCUBAX JIAHHBIX [7, c. §8].

6. 3arparel Ha 00pabOTKY «OOJIBIIMX JaHHBIX». TEXHOJIOTHUU
TpeOyIOT CYIIECTBEHHBIX KalUTAJOBIOKEHUH. Y TIOJOBHHBI KOMIIa-
HUA W3 YHCJIa WCIOJNB3YIONIMX TEXHOJOTHH 00pabOTKH OONBIINX
HaOOpOB JaHHBIX 3aTPaThl HA HUX cOCTaBIAIOT OoT 20 10 30 %.

1.5. Cnocobbl xpaHeHus U NpeACTaBAEHUA [aHHbIX

Kax npaBuno, HHTEIEKTyaIbHBINA aHANW3 JAHHBIX HE SBISET-
csl CTIeUQUYHBIM JIJIsI OTHOTO THIIA HOCUTEJICH WK AaHHBIX. VHTEN-
JIEKTyaIbHBIN aHAIN3 JaHHBIX MOXET OBITh NPHUMEHHUM K IJII000MY
BUy UH(POPMAIIMOHHOTO XpaHwinia. OIHAKO aIrOPUTMBI U TIOIXO0-
Jbl MOTYT Pa3IU4aThbCs MPU UX MPUMEHEHUU K Pa3HBIM TUIIAM JaH-
HbIX. JleficTBUTENBHO, TIPOOIEMBI, CBSI3aHHBIE C TEMH WM HHBIMH
TUMAMHU JaHHBIX, CYIIECTBEHHO pa3nuyaroTcsa. MHTemneKkTyanbHbIi
aHaJIN3 JaHHBIX WCIIONB3YETCS M U3y4aeTCs JUIS PEISIIHOHHBIX, 00b-
CKTHO-PEJSIIIMOHHBIX M OOBEKTHO-OPUECHTHPOBAHHBIX 0a3 JIaHHBIX,
XPAHWIUI TAHHBIX, TPAH3AKIIMOHHBIX 0a3 JTaHHBIX, HECTPYKTYpPHUPO-

19



| Fnasa 1

BaHHBIX U MOJIYCTPYKTYPUPOBAHHBIX XPaHMIMIL, TAKUX Kak Bcemup-
Has TayTHHA, AJIS IPOTPECCUBHBIX 0a3 AaHHBIX — IMPOCTPAaHCTBEH-
HBIX, MYJIBTUMEIUIHBIX, 0a3 JaHHBIX BPEMEHHBIX PSIOB U TEKCTO-
BbIX 0a3 NaHHBIX U Jaxe U1 OMHOPOIHBIX (paiiinoB. PaccMorpuM He-
CKOJIBKO IPUMEPOB [5].

1. Onnoponusie ¢aiinbl. SBnstoTcs HanbojIee pacpoCTpaHEH-
HBIM UCTOYHUKOM JIAHHBIX JJISl AITOPUTMOB MHTEIUIEKTYaJIbHOTO aHa-
Ju3a JaHHBIX, 0COOEHHO Ha ypoBHE wHccienoBaHuid. OTHOPOIHBIE
¢aiinel — 3T0 mpocThie Qaiiinbl JAHHBIX B TEKCTOBOM WJIM JBOMYHOM
dhopmare co CTPYKTYpOH, M3BECTHOW MPUMEHIEMOMY aJITOPUTMY HH-
TeJUIeKTyaJbHOTO aHanu3a. /laHHble B 3TUX (Qaiimax MOryT OBITh
TPaH3aKUMsIMH, JAHHBIMH BPEMEHHBIX PSIIOB, HAYYHBIMH U3MEPEHU-
SIMH U T. O. [5].

2. Penammonnsie 0a3pl JaHHBIX. PeismuoHHas 0a3a JaHHBIX
cocTouT M3 Habopa Tabnui, conepXalux 100 3HaUeHHUs aTpuOyTOB
CYLIHOCTEH, MO0 3HaYeHHs1 aTpUOYTOB M3 OTHOLICHHUN CYIIHOCTEH.
TaOmuipl UMEIOT CTONOLBI U CTPOKH, TJE CTOJOIBI MPEACTABISIOT
arpuOyTBI, a CTPOKH — KOpTeXH. KopTexk B pessiiMoHHON Tabmuie
COOTBETCTBYET JINO0 OOBEKTY, JINOO CBA3M MEXKTY OOBEKTaMU U UJICH-
TUPUIUpPYeTCs HAOOPOM 3HAYEHUH aTpuOyTOB, NPEICTABISIONINX
YHUKJIBHBIN KIIHOY.

Haubonee 4acTo MCmoab3yeMbIM S3BIKOM 3allPOCOB IJISI peJisi-
nuoHHBIX 0a3 maHHBIX sBisgercs SQL (Structured Query Language,
SI3BIK CTPYKTYPUPOBAHHBIX 3alPOCOB), KOTOPBIH TIO3BOJISIET U3BICKATH
W MaHUIYJIMPOBATh JAHHBIMHU, XPAHILIMMUCS B TaOnumax, a Takke
BBIUHMCIISITH arperarHble QyHKIUH, TAKUE KaK average, sum, min, max
u count. Hanpumep, SQL-3ampoc aist BeIOOpa BUIEO, CTPYMIIUPO-
BaHHBIX 110 KATETOPHSIM, OYJIET CIEAYIOMINM:

SELECT count(*) FROM Items
WHERE type=video GROUP BY category.

Anr OpPUTMbI MHTCJUJICKTYAJIbHOTO aHaJIn3a NAaHHBIX, HMCIIOJIb3Yy-
OIIHE PEISINOHHBIEe 0a3bl JaHHBIX, MOTYT OBITH OOJiee yHHBEpCAaIb-
HBIMH, Y€M aJITOPUTMBI, CTICLIMAJIbHO HAIMCAHHBIE AJISI OMHOPOIHBIX
¢aiinoB, NOCKOJIBKY OHM MOTYT UCTIOJB30BaTh PEUMYILECTBA CTPYK-
Typbl, TpUCYIIEH 3TUM 0a3aM JaHHBIX. XOTS HWHTEJJIEKTyalbHBINA
aHaIIM3 JaHHBIX MOXKET U3BJIe4b Beiromy n3 SQL mis orGopa, mpeod-
pa3oBaHMs M KOHCONUAALUH JaHHBIX, OH BBIXOAUT 338 PAMKHU TOTO, YTO
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MOXKeT TipemoctaButTh SQL, Hampumep, MPOTHO3WPOBAHHE, CpaBHE-
HUE, OOHAPYKCHUE OTKJIOHEHUH U T. 1. [5].

3. XpaHWiuia NaHHBIX. XPAHWIHIIE JAaHHBIX MPEICTABIISICT
€000l perno3uTapuii TaHHBIX, COOPAHHBIX U3 HECKOJILKUX HCTOYHH-
KOB (4aCTO TE€TEPOTreHHBIX) U MPEIHA3HAYCHHBIX JJIs UCIIOE30BaHU
B LIEJIOM IO OJJHOM W TOH XK€ equHOM cxeme. XpaHWUJIUIIE AaeT BO3-
MOXKHOCTh aHAJIM3UPOBATh JaHHBIC W3 PA3HBIX MUCTOYHHUKOB TIPH TIO-
MOIIM OJTHUX U TE€X K€ MHCTPYMEHTOB. [IpeanomokuM, 94To HaIl WH-
TepHEeT-MarasuH ctaneT ¢panmmu3oil B CeBepHoit AMepuke. MHorHe
BHJICOMara3uHbl, MPUHAIJIC)KAIIAE HAIIeH KOMIIaHUH, MOTYT UMETh
pasHbie 0a3bl JaHHBIX M pasHble CTPYKTYphbl. Eciin pyKoBOAMTEIH
KOMITAaHUHM XOYeT MOJYYHUTh JOCTYN K JaHHBIM W3 BCEX Mara3uHOB
JUTSl TIPUHATHS CTPATETMUYECKUX PEIICHUH, OIpeeNieHus OymyInux
HarpaBlieHHH, MApKETHHTA U T. 1., ObUIO OBI OoJiee 1enecoo0pa3Ho
XPaHUTh BCE JITAHHBIC HA OHOM CaiiTe ¢ OMHOPONHON CTPYKTYpOH,
MTO3BOJISIONICH TPOBOANTH WHTEPAKTUBHBIN aHamu3. pyrumu cio-
BaMH, JJAHHBIC W3 Pa3HBIX XPAHUIHII OyIyT 3arpy>KaThCs, OUUIIATE-
Csl, IPeOOPa30BBIBATLCS U MHTEIPUPOBAThCs BMecTe. UToOBI oOer-
YUTHh MPHUHATHE PEIICHWH W MHOTOMEpPHBIE IMPECTaBICHUS, XpaHH-
JIUIIA JIAHHBIX OOBIYHO MOJCIMPYIOTCS MHOIOMEPHOW CTPYKTYPOH
naHHbix [5]. Ha puc. 1 mokaszan mpuMep TpEeXMEPHOTO IMOIMHOMKE-
CTBa CTPYKTYpHI KyOa JaHHBIX.

Bpems

Apryct CeHTsbpb OKTS6pb

ropon:  Mocksa
Bpemsa: OKTHO6PL
Tosap: Abnoku

MNMpubsins: 63 000 p.

Fopon
BGaHaHbl

pywn ToBapsl

Puc. 1. [Ipumep TpeXMepHOTo HOAMHOKECTBA CTPYKTYPhI Ky0a TaHHBIX

! KAIDevelopment. URL:https://kaidev ru/Pages/Article aspx?p=Olap-About.
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Ky06 maHHBIX aeT cBOmHBIE NaHHBIC 110 TPEM M3MEPEHHIM: Ka-
Teropus, BpeMs U ropoa. KyO comepkut siueiiku, B KOTOPBIX XPaHAT-
Csl 3HAUCHUS HEKOTOPHIX arperrpoBaHHBIX TOKa3zarenel (B JaHHOM
cllydae TpUOBUTH OT peaM3aliii KOHKPETHOW KaTeropuH TOBapoOB
B OIPEICICHHOM TOPOJIC 3a OIMPECICHHBIN MECSIN), U CIICIIUAIbHEIC
STYEHKHU, B KOTOPBIX XPAHATCS CyMMHUPOBaHUS 10 W3MepeHusM. Kaxk-
J0€ M3MEpPEHHE Ky0a MaHHBIX COACPKHT HUEPAPXHI0 3HAYCHHU IS
OITHOTO aTpubyTa.

Brnaromapst cBoeil cTpykType, 3apaHee BBIYHCICHHBIM 0000-
IICHHBIM JAaHHBIM, KOTOPBIE OHH COJCPXKAT, U UePApPXUUYECCKUM 3Ha-
YCHHSIM aTPUOYTOB UX M3MEPCHMM, KYObl TAHHBIX XOPOIIO MOIXOIST
JUTSE OBICTPOTO MHTEPAKTUBHOTO 3alpoca W aHalin3a JaHHBIX Ha pas-
JIUYHBIX KOHIICTITYaJIbHBIX YPOBHSX, W3BECTHBIX KaK OIEpaTUBHAsS
aHaMTHYeCKas oo0padboTka (online analytical processing, OLAP). Orne-
pauuu OLAP mo3BOJSIIOT OCYHIECTBIATh HABUTALUIO MO JAHHBIM Ha
Pa3IMYHBIX YPOBHIX aOCTPaKIMU, TAKUX KaK cpe3 (puc. 2), BpalleHue
(puc. 3), neranm3arus (puc. 4), KoHCOMUaamus (puc. 5) u T. 1. [5].

-

Puc. 2. Oneparuu OLAP: cpes

/ W3smepenue 2/(
W3mepenne 1

pd 7
// N3mepenne 2 ,/
- -
N3mepenne 1
¥ Usmepenne 3 Usmepenne 3 Y

Puc. 3. Onepanuu OLAP: Bpamenue
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4,///5
pai L1
I /
A
AL
Puc. 4. Oneparmu OLAP: neranmu3zarus
y
1

d /

Puc. 5. Onepaunu OLAP: xoHconuaanus

4. TpaH3aknnOHHBIE 0a3bl JaHHBIX. DTO HAOOp 3amucel, npea-
CTaBIIAIONINX TPAH3AKINH, KaXas U3 KOTOPBIX UMEET OTMETKY Bpe-
MEHH, HICHTU(PHUKATOp U HAOOp AeMeHTOB. CBs3aHHbIC ¢ (aiiaMu
TpaH3aKIUU TAKKE MOTYT OBITh OMUCATCIBHBIMU JTAHHBIMU IS DJIe-
MeHTOB. [10CKOJIBKY pensiuoHHbIe 0a3bl JAHHBIX HE JIOMYCKAIOT BIIO-
JKEHHBIX TAaONHII, T. €. HAabopa JaHHBIX B Ka4eCTBE 3HAYCHUS aTpUOy-
Ta, TPAaH3aKIUU OOBIYHO XPAHSATCS B OHOPOIHBIX (Daliiax WiTH B IBYX
HOPMAJIM30BaHHBIX TaONMIAX TpaH3aKIWH, ONHA JUIs TPaH3aKIHHA
¥ OHA JUIS DIIEMEHTOB TpaH3akiuil. OMHUM W3 TUITUYIHBIX METOIOB
WMHTEIUIEKTYaJ IhbHOTO aHATN3a JAHHBIX SBJISICTCS TaK HA3bIBAEMBIH aHa-
JIU3 PHIHOYHOW KOP3WHBI WM aCCOLMATHBHBIC IMPaBHJA, B KOTOPBIX
M3YYAIOTCS aCCOLMAITAN MEXTY DIIEMEHTaMH, BCTPECUAIOIIIIMHUCS BME-
CTE WJIH MTOCJIEeIOBATEIHLHO [5].

5. MynerumMenuiiaeie 0a3bl MaHHBIX. MyIBTHMEIUITHbIE 0a3bl
JaHHBIX BKIIOYAIOT BUEO, H300pakeHHUs, ayIu0 U TEKCTOBBIC HOCH-
tenu. OHU MOTYT XPaHUTHCA B PACIIUPEHHBIX 00BHEKTHO-PEIISIIIHOH-
HBIX WIH OOBEKTHO-OPHUEHTUPOBAHHBIX 0a3ax JAaHHBIX WIIH MPOCTO
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B (haiytoBoii cucteMe. MybTUMEIHA XapaKTePU3YeTCs BLICOKOM pas-
MEPHOCTBIO, YTO JENacT WHTCIUICKTYalbHBIN aHaIW3 JaHHBIX eIIe
Oosiee croxHBIM. VHTEIUIEKTyabHBIN aHANNU3 JAHHBIX U3 MYJIBTUME-
JOUIHBIX XPaHWIAI] MOXET IOTpeOOBaTh KOMITBIOTEPHOTO 3pPEHUS,
KOMITEIOTEPHOH Tpa(uKu, MHTEPIPETAIIMA N300paKEHUI ¥ METOIOB
00pabOTKM eCTeCTBEHHOTO sI3bIKa [S].

6. [IpocTpaHcTBeHHbIe 0a3bl JaHHBIX. [IOMUMO OOBIYHBIX JaH-
HBIX, XPaHAT reorpaduueckyr0 HH()OPMAIUIO, TaKyl0 KaK KapThl
1 mIo0albHOE WIIM pPErHoHaNbHOE mosuionupoBanue [S]. [Ipocr-
paHCTBEHHBIE 0a3bl AAHHBIX CO3/IAIOT HOBBIE MPOOJEMBI, IS pelie-
HUS KOTOPBIX OBLIM pa3pabOTaHbl TAKHE aJTOPUTMbI, KaK MHTCIIICK-
TyaJbHBIH aHaTU3 MPOCTPAHCTBEHHBIX Ma0moHOB [9, c. 680], oOHa-
pYyKEHUE NPOCTPAHCTBEHHO-BPEMEHHBIX aHOMalui [9, c. 681], ananu3
MIPOCTPAHCTBEHHON aBTOKOppesaiuu [9, c. 681].

7. ba3bl TaHHBIX BpeMEHHBIX psnoB. ComepikaT CBS3aHHEIE CO
BpEeMEHEM JaHHbIe, TaKue KaK JaHHbIe (POHIOBOTO PHIHKA WIIU 3ape-
THUCTPUPOBAHHBIE JeWcTBUS (prc. 6). DT 0a3bl OOBIYHO MMEIOT He-
MPEPHIBHBIN MMOTOK HOBBIX JAaHHBIX, YTO MHOTIA BBI3BIBACT HEOOXO-
JTUMOCTB CJIOKHOTO aHalln3a B peajbHOM BpeMeHH. MHTeekTyans-
HBI aHaU3 JaHHBIX B OTOM Cily4ae OOBIYHO BKIIIOYAET HM3yUeHHE
TEHJCHIIUHA W KOPPEIANHUA MEXIY SBONIONUSIMU Pa3IUYHBIX TIEepe-
MEHHBIX, a TaKXe MPOTHO3WPOBaHWE TEHICHIIMA W ABIKEHUH Tie-
PEMEHHBIX BO BpEMEHHU.

-20 -
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Puc. 6. [IpuMep naHHBIX BpEMEHHBIX PAIOB
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8. Bcemupnas mayrnaa (WWW). DTo caMblii pa3HOPOIHBIN
Y AVHAMUYHBIN U3 JTOCTYIHBIX perno3uTapueB. MHOXECTBO aBTOPOB
U W3JaTeNeil TOCTOSIHHO BHOCST CBOW BKJIAJ B €ro pOCT U HM3MEHe-
HUE, 1 OTPOMHOE KOJIMYECTBO IIOJIB30BATENICH €XEIHEBHO MOIYyYacT
JIOCTYIl K ero pecypcaM. [lanueie Bo BceMupHoii naytuHe opraHu-
30BaHbl BO B3aMMOCBS3aHHBIX JOKYMEHTaxX. JTH JOKYMEHTBl MOTYT
OBITh TEKCTOBBIMH, aylIUO, BHJIEO, HEOOPaOOTAHHBIMH JJAHHBIMH U JIa-
xe nprnoxeHnsMu. Konnentyansno BecemupHas mayTrHa COCTOUT U3
TPEX OCHOBHBIX KOMIIOHEHTOB:

— cogepxxanue MHTEepHETa, KOTOpOE BKIIIOYAET B ceOs TOCTYI-
HbIE TOKYMEHTHI;

— CTPYKTypa CETH, KOTOpasi OXBaTbIBAET TMIIEPCCHUIKA U OTHO-
HIEHHUA MEXy JOKYMEHTAMH;

— UCTIONIb30BaHKE CETH, OIMHUCHIBAIOIIEE, KaK U KOIa OCYILECT-
BIISIETCSI JOCTYT K pecypcam.

MoxHO 100aBUTH YETBEPTOE M3MEPEHHE, CBI3aHHOE C JHHA-
MHYECKOW NMPUPONON WIH 3BOJIIOLMENH JOKYMEHTOB. MIHTEIEKTyalb-
HBIH aHaJIM3 TaHHBIX BO BcemupHOI nayTrHe, nim BeO-MaliHUHT, TIbI-
TAETCsl PELINTh BCE 3TU NPOOIEMBI U YacTO JIEJINTCS Ha MHTEIUIEKTY-
AJIbHBIN aHAN3 BeO-KOHTEHTA, MHTEJUIEKTYaIbHBIN aHalTN3 BeO-CTPyK-
TYpBbI M UHTEJUICKTYAJILHBIN aHAJIN3 BeO-UCIIOIb30BaHMS.

1.6. UHcTpYMEHTbI (hopmann3aunmu faHHbIX

B obmiem Buje oy GopManm3anmeli TaHHBIX MMOIpPa3yMeBacT-
Csl X NIPUBEICHUE K CTaHAapTH3upoBaHHOU (popme. B obnactu 601b-
IIMX JAHHBIX BCTPEYAETCSs MHOTO Pa3HBIX THUIIOB JTAHHBIX, JJIST KXKI0-
IO W3 KOTOPBIX TPEOYIOTCS CBOM MHCTPYMEHTHI U METObl. Bbimens-
FOTCS CIISAYIOIINE OCHOBHBIE KaTeropuu nanubix [10, c. 21].

1. CTpykTyprpOBaHHbIE TaHHBIC. 3aBUCAT OT MOJETH JaHHBIX
U XpaHATCS B (DUKCHPOBAHHOM IT0JIe BHYTpH 3amucu. COOTBETCTBEH-
HO, CTPYKTypUPOBaHHbBIE JaHHBIE YacTO OBIBae€T YNOOHO XpaHUThH
B TaOnwmiax, 6a3ax manueixX win (aitnax Excel (puc. 7).

SQL siBnsieTcsi OCHOBHBIM CPEACTBOM YIIPaBIEHUs B oOpaiiie-
HUS C 3apocaMU K JaHHBIM, XpaHAIIMMCS B 0a3ax NaHHBIX. Takxke
HMHOITIa BCTPEYAIOTCS CTPYKTYPUPOBAaHHBIE TaHHbIEC, KOTOPBIE NOCTa-
TOYHO TPYAHO COXPAaHUTh B TPAIUIIMOHHOM PEIIAIIMOHHON 0Oa3e JaH-
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T/IABHAA | Hopan oxnaaka  BCTABKA  PASMETKA CTPAHULG  GOPMY/Ibl  JAHHBIE PELEH3VPOBAHUE BIAL Pabovan rpynna
T‘ 29 [Avial Unicode 1-[10 | A° A = ©- FEenq Texct Obuwit E 2 = =0 iBmM” Sz g
- - 2 - T
Boasus KK Y- - DA SE nowecnmy o uewpe - O+ % o 4 3 Yoromsoe  Gopusmiposam Crum o L1 ' Copnn
- GopuaTAPOBaHUE *  KaK TabLy  Aeek - o
wpuor n [s—— uero n Crum e pes
fe | Larix sukaczewii
A 8 < D 3 F G H ) K |
coordsE/
1| D Reference reference Country DEGNS  (NIS) (EW) altitudine (m.sl)  Botanical type Genus
2| 1 Usoltsev pag. 147;1D:1 Scotland 5710 N 210w - conifers Larix
3| 2 Usoltsev pag. 147;1D:2 Scotland 5710 N 210w conifers Larix
4| 3 Usoltsev pag.147;1D3 Scotland 57100 N 210w conifers Larix
5| 4 Usoltsev pag.147;1D:4 United Kingdom 510 N 0°10' E conifers Larix
6| 5  Usoltsev pag. 147;1D:5 United Kingdom 5110 N 010 E conifers Larix
7| 6  Usoltsev pag.147;1D6 United Kingdom 5230 N 053 E conifers Larix
8| 7  Usoltsev pag. 147107 United Kingdom 52730 N 053 E - conifers Larix
9| 8  Usoltsev pag. 148 D8 Switzerland a7 N o E 570-1820 conifers Larix
10 9 Usolisev pag. 148;ID:9 Switzerland a7 N o E 570-1820 conifers Larix
11 10 Usolisev pag.148;ID:10 Switzerland ar N o E 570-1820 conifers Larix
12 11 Usolisev pag. 148;ID:11 Cazech Republic 419 N 16%0  E 470 conifers Larix
13| 12 Usolisev pag. 148;ID:12 Cazech Republic 419 N 16%0  E 470 conifers Larix
14| 13 Usoltsev pag. 148;ID:13 Russian Federation 6030 N 30° E 50 conifers Larix
15| 14 Usolisev pag.148;ID:14 Russian Federation 5806 N 3842 3 105 conifers Larix
16| 15 Usoltsev pag.148;ID:15 Russian Federation sg06 N 3842 E 105 conifers Larix
17| 16 Usolisev pag.148;ID:16 Russian Federation 56200 N 3620 E - conifers Larix
18| 17 Usoltsev pag. 148;ID:17 Russian Federation 56200 N 3620 E conifers Larix
19 18 Usolisev pag. 148;ID:18 Russian Federation 56200 N 3620 E conifers Larix
20 19 Usoltsev pag.148;ID:19 Russian Federation 56200 N 3620 E conifers Larix
S0 [ntio [Plotinfo [ Bomassdata | ® oo - ‘ - )

Puc. 7. Tabmuma Excel xak mpumep CTpYKTYPHPOBAaHHBIX JaHHBIX

HBIX (OAMH U3 IIPUMEPOB — HepapXUuecKue AaHHbIe, HallpuMep re-
Heasorndeckoe aepeBo). OmHaKo MUP HE COCTOUT U3 CTPYKTYPHPO-
BaHHBIX JAaHHBIX; IPOCTO 3TO MpPEACTaBICHHE yNOOHO ISl YeloBeKa
u MammH. Yamie peanbHble NaHHBIE XPaHITCSA B HECTPYKTYPHPOBaH-
HoMm BHze [10, c. 21].

2. HectpykTypupoBaHHbIE JaHHBIE TPYIHO MOJOTHATH MO KOH-
KPETHYIO MOJIEJIb, IIOTOMY YTO MX COAEPKMMOE 3aBHUCHUT OT KOHTEK-
CTa WJIM UMEET MepeMeHHbIN Xapakrep. OJMH U3 PUMEPOB HECTPYK-
TypUPOBAHHBIX JIAHHBIX — OOBIYHBIE COOOIIEHUS AIEKTPOHHOM
noutsl (puc. 8). XoTs coOOIIEHHE CONEPXKHUT CTPYKTYpHUpPOBaHHbIE
ANIEMEHTHI (OTIPaBUTENb, 3aT0JIOBOK, TEJIO), OJHH U T€ e 3a7a4d MO-
T'YT pelaThcsi MHOYKECTBOM Pa3HBIX CIIOCOOOB, HAIIPUMED, CYLIECTBY-
eT OecyrcIeHHOe KOMMYECTBO BAPHAHTOB YIOMHMHAHHS KOHKPETHOTO
yenoBeka B cooOmenusx. [Ipobnema NONMONMHUTENBHO YCIOKHSACTCS
CYIIECTBOBAaHUEM THICSY SI3BIKOB M JuasieKToB. CooOIIeHHEe 3JIeKT-
POHHOM MOYTHI, HATMCAHHOE YEIOBEKOM, TAKXKE SIBISCTCS UACATbHBIM
MIPUMEPOM JTaHHBIX Ha €CTeCTBEHHOM s3bIke [ 10, c. 22].

3. JlaHHBIE Ha €CTECTBEHHOM SI3BIKE COCTaBIISIOT O0COOYIO pas-
HOBHJIHOCTh HECTPYKTYPHUPOBAHHBIX JaHHBIX; UX 00paboTKa JocTa-
TOYHO CJIOKHA, IOTOMY 4YTO TpeOyeT 3HaHMS KaK JIMHIBUCTUKH, TaK
U crienuaibHeIx MeTonoB data science. CooOliecTBo 00pabOTKH TaH-
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Puc. 8. Coolmuienune 11eKTpOHHO# MOYTHI
Kak IpUMep HeCTPYKTYPHUPOBAHHBIX JTAHHBIX
Y JTAaHHBIX Ha €CTECTBEHHOM S3bIKE

HBIX Ha €CTECTBEHHOM S3bIKE JOOMIIOCH ycrexa B 00NacTH pacio3Ha-
BaHUS CYIIHOCTEH, paclo3HaBaHHUsS TEMaTHUYECKUX oOmacteit, 0000-
LIEHUs, 3aBEPILCHUS TEKCTa U aHaIM3a 3MOLUOHAIBHOM OKpacku, HO
MOZIEJIH, aJarnTHPOBAaHHbBIC AJSI OJHOHM MPEAMETHOH 00JacTH, TUIOXO
obo0marorest i Apyrux obnacrteil. Jlaxke camble cOBpeMEHHBIE Me-
TOZBI HE MOMOTYT PACIIN(POBATH CMBICI ITPOU3BOIBLHOTO (parMeHTa
TekcTa. M 3T0oT (akT BpsA M KOro-TO YIUBHT: Y JIFOACH TaKKe BO3HH-
KaloT Mpo0JIeMBbl C BOCTIPHATHEM €CTECTBEHHOTO s3bika. OH HEOIHO-
3Ha4eH 1o cBoeil nmpupoze. Cama KOHIENINS CMBICA BBIIIIUT CIIOP-
Ho. JIBa 4enoBeKa CIYIIAIOT OIMH Pa3roBOP; BEIHECYT JIM OHH OJ[MHA-
KOBBIH CMBICT U3 Hero? J{ake CMBICH OTAENBHBIX CIOB MOXET H3Me-
HATHCS B 3aBUCUMOCTHU OT HACTpoeHus roBopsmiero [10, ¢. 22—23].

4. MammHHble JMaHHble. K MalIMHHBIM JaHHBIM OTHOCHTCS
nHpOpMAaIKs, aBTOMATHYECKH TeHEpUpyeMasi KOMITBIOTEpPOM, IpoLec-
COM, MIPUJIOKEHUEM HIIM YCTPOMCTBOM 0€3 BMEIIATEIbCTBA YEIOBEKA.
MammHHbIE JaHHBIE CTAHOBSTCS OIHWM M3 OCHOBHBIX HCTOYHHMKOB
nH(pOpMaINK, U CUTyarus Bpsy i n3Menutcs. [lo manaeiv Wikibon
PBIHOYHASI CTOMMOCTH NMPOMBIIITIEHHOro MHTEepHeTa (TepMuH, npen-
nokeHHbIH kommnanueldt Frost&Sullivan mist 0003Ha4eHUs] COBOKYTI-
HOCTH CJIO)KHOTO (PU3MYECKOTO 00OPYIOBaHUS C CETEBBIMH JaTUHKA-
MU H TIpoTpaMMHBIM obecrieuenrneM) k 2020 r. momkHa Obuia cocra-
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BUTh MpUOIU3UTEIbHO 540 MIpA A0I. A KOJIMYECTBO Y3JIOB, IO
ouenkam IDC (International Data Corporation), K 3TOMy BpeMEHHU
JOJDKHO ObUTO B 26 pa3 MPEBBICUTh YUCICHHOCTh HAaceleHHA. JTa
CeTh YacTo Ha3zbiBaeTca IHTEpHETOM Belllei.

AHanu3 MallMHHBIX JAHHBIX H3-32 UX TPOMaTHBIX OOBEMOB
U CKOPOCTEH CHJIBHO 3aBUCHUT OT MHCTPYMEHTOB C BBICOKOM MacIITa-
oupyemocTbio. K mprMepam MalIMHHBIX JTaHHBIX OTHOCSTCS JKypHa-
JBI BeO-CEpPBEPOB, 3alCH JIETATU3AIHMN 3BOHKOB, )KYPHAIIbI CETEBBIX
coObITHii 1 TenemeTpuu (puc. 9). DTH MalIMHHbBIE JaHHBIE XOPOIIO
YKJIaJBIBAIOTCS B CTPYKTYpPY KIACCHYECKOH 0a3bl JaHHBIX. DTO HE
Myqmuii Gopmar A TaHHBIX C BBICOKOW CTENEHBIO CBS3HOCTH HITU
«CETEBBIX» NaHHBIX, B KOTOPBIX AOCTATOYHO 3HAYUMYIO POJIb UTPAIOT
OTHOILIEHUS MeXAy cymHocTsamH [ 10, c. 23—-24].

2705205113826, G ion opticn "show tion:' changed from 0 to 1. Run the RECONFIGURE statement 1o install  spadS5 SOL Server
2052015113826, G oplion "show sd d oplionss’ changed from 1 to 0. Run the RECONFIGURE ststement to install  spadS6. SOL Servet
270525113829, G opticn "show adh d ophons’ changed fiom 0 ta 1. Fun the RECONFIGURE statement o install  spadS9 SOL Server
20525113829, G option "show piions' changed fiom 1 to 0. Aun the RECONFIGURE statement to install  spadS39 SOL Server
2TO5.21511:3823..  SOL Trace 1D 18 was stated by login “SoftpoirtPerfomanceE xpertLicencelzer™. spad59 SOL Server
27052015 11:3831 SOL Trace stopped Trace ID = 18" Logn Hame = SoftpontPerfomanceExpertlicencellser” spad53 SOL Server
27052N511:3834.. SOL Trace 1D 18 was stated by bgn sa spud56 SOL Server
27.052M511:3934.. SOL Trace 1D 19 was staed by bogn 54 sped76 SOL Server
2T05.201511:3834..  SOL Trace stopped. Trace 1D = 18 Login Name = 'z°, spadS6 SOL Server

Puc. 9. [Ipumep MarmmMHHBIX JaHHBIX

5. I'padhoBrie mmm ceTeBble maHHble. TepMmuH «rpadoBbie gaH-
HBIE» MOXET COUTH C TOJIKY, TOTOMY 4YTO JIFOOBIC JaHHBIE MOTYT OBITH
MIPEJICTaBIICHBI B BUE Tpada. B qaHHOM cirydae umeercst B BUIY TI0-
HATHE Tpada U3 MaTeMaTHIECKOW Teopuu rpadoB — MareMarude-
CKasi CTPYKTypa JUIsl MOJICITMPOBAHHUS TOTIAPHBIX OTHOIICHUA MEXITY
oObextamu. Bkparne, B rpadoBbIX, HIM CETEBBIX, AaHHBIX 0C000€
BHUMAaHHE Y/ICNSETCS CBA3IM MM CMEKHOCTH 00BhekTOB. ['padoBbie
CTPYKTYPBI JJAHHBIX UCTIONB3YIOT Y3JIbl, pedpa U CBOWCTBA JUIS TIpe/I-
CTaBJICHUS W XpaHeHus rpaduueckux AaHHbIX. [padoBble naHHBIC
€CTCCTBCHHBIM 06pa30M oAXOIAT AJid MPEACTaBICHUA COLUAJIbHBIX
CeTe, a UX CTPYKTypa MO3BOJISIET BHIYMCIIATH TaKUE CHCHU(UICCKUE
METpPUKH, KaK BIUSHIE YIaCTHUKOB U KpaTYalIliuili MyTh MEXIY JBY-
ML JTFOTbMHU.

[Mpumeps rpadoBBIX AaHHBIX BCTPEYAIOTCS HA MHOTHX BeO-
calitax comuansHbix cereit (puc. 10). Hanpumep, B LinkedIn MoxxHO
YBUJIETh, KOTO BBl 3HAaeTe B TOW WJIM MHOW KOMITaHWH. Bamr crimcok
yutareneid B TBUTTEpPE TaKkKe SBISCTCS MPUMEPOM IpadoBbIX JlaH-
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HbIX. CHlla ¥ MOIIb CBS3aHHBIX JAHHBIX HPOSBISETCS IPH aHAIN3E
HECKOJIBKHX TEPEKPBIBAIOIIUXCS TpadoB, MOCTPOSHHBIX HAa OJHHUX
u Tex ke y3nax. Hampumep, mpencraBsre, 4to peOpa 0003HAYAIOT
«apy3ei» Ha Facebook. A Teneps Bo3bMeM Apyroi rpad ¢ TeMu e
JIOOBMH, HO CBSI3bIBatOLIMK Koiwier mo OumsHecy uepe3 Linkedln,
u TpeTtui rpad, OCHOBaHHBIA Ha MHTepece K (unpMam Ha Netflix.
Hanoxenne 3Tux Tpex rpadoB MO3BOJUT MONYyYUTh OTBETHI HA MHO-
riue BoIpochkl. s XpaneHus! TrpadoBBIX NaHHBIX HCIIONB3YIOTCS
rpadoBbie 06a3bl JaHHBIX, a AJIS MOCTPOEHUS 3alPOCOB K HUM — Ta-
KHE CTeIHAIN3UPOBAaHHBIC S3BIKH 3alTpocoB, kak SPARQL.

Puc. 10. TIpumep cTpyKTyphI rpad)OBBIX JAHHEIX

Pabora ¢ rpad)oBBIMU JaHHBIMH CO31aCT CIICIU(PUICCKUE TPO-
OJeMBbl, TPUYEM JUIs KOMIBIOTEpA 3Ta 3a/1aua CTAHOBUTCS €IE CIIOXK-
Hee [10, c. 24-25].

6. Aynuo, Bujieo u rpaduka — TUIIBI JaHHBIX, CTaBSIIHE He-
NpOCTBIE 3afaud Imepe] creuuanuctamu data science (ydeHble IO
JaHHBIM). 3a/laqy, TPUBUAIBHBIC C TOYKU 3PEHHsI YelloBeKa (Hampu-
Mep, pacro3HaBaHue 00beKTa Ha KAPTHHKE), OKA3hIBAIOTCS CIIOXKHBI-
MU Ui komnbiotepa. B 2014 r. xomnanus MLBAM (Major League
Baseball Advanced Media) o0bsiBuna, 4TO O0BEM 3aIUCHIBAEMBIX
BHJICOMATEPHUAJIOB JIJISI OHOTO OeiicO0IpHOrO MaT4da OyAeT YBeITUdeH
npuONMM3UTEIbHO 10 7 TOAHT ¢ IENbIO MPOBEICHUS OIEPATUBHOTO
aHanu3a. BBICOKOCKOPOCTHBIE KaMepbl Ha CTaJUOHAX 3allUCHIBAIOT
JBIDKEHHS MST9a U CIIOPTCMEHOB JUISl TOTO, HAPUMED, YTOOBI BHIYHC-

! Koughepenyus Graph+Al World 2020 — rpadoBble airopuTMbl M MAlIHH-
Hoe oOyuenue / Xabp. URL: https://m.habr.com/ru/company/fgts/blog/520708/.
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JSITh B PeabHOM BPEMEHU TPACKTOPHIO JIBIKEHHS 3aliuTHHUKA. He-
naBHo kommaHuu DeepMind ymanoch co3maTe anropuTM, KOTOPBIi
crocobeH 00y4yaThCsi UrpaTh B BUACOUTPBL. AJITOPUTM IMONy4aeT Ha
BXOJIE COJIEP)KUMOE DKpaHa U YUUTCSl HHTEPIPETHPOBATH 3TH JaHHbBIC
B CJIOKHOM Ipouecce rayookoro oOydenus. Kommanus Google mpu-
obpena DeepMind mns pa3paOOTKM HCKYCCTBEHHOTO HWHTEIUICKTA.
AnropuTM 00yYeHHs TOTy4aeT JaHHbIe, TeHEPUPYEMbIE KOMITBIOTEP-
HOH UTPOW, T. €. MOTOKOBEIEe nanukle [10, c. 25—26].

7. IloToKOBBIE JaHHBIE MOTYT NPUHMMATh MOYTH JIIOOYIO U3
MEPEYUCIICHHBIX (OPM, OJJHAKO Y HUX MMEETCS OJHO JOTOIHUTEIb-
HOE CBOMCTBO. JlaHHBIE NMOCTYNAKOT B CUCTEMY IPU BO3ZHHUKHOBEHUH
HEKOTOPBIX COOBITHH, a He 3arpyaloTcsi B XpaHWIHLIEC OOJBIINMHU
MaccuBamu. Y XoTs1 popmanbHO OHU HE ABJISIFOTCS OTACIBHOM Pa3Ho-
BUJIHOCTBIO JJAHHBIX, MBI BBIJICIISIEM UX B 0COOYIO KAaTETOPHIO.

[lpumepaMy TOTOKOBBIX JaHHBIX MOTYT CIYKUTH pasiel
«to npoucxoaut?» B TBUTTEpE, MPSIMbIC TPAHCIAINHA CIIOPTHBHBIX
W My3bIKaJbHBIX MEPOTPHUSITHH W JIaHHBIE OUPIKEBBIX KOTHPOBOK
[10, c. 26].

Iporiecc cOopa MaHHBIX TMOMBEPKEH ONIMOKaM; B 3TOH (ase
WCCIIeIOBATENh MOBBIIIAET KA4eCTBO JAHHBIX M TOTOBHUT HUX K IOCIIE-
IYIOIIEMY HCIIOJb30BaHMI0. OJTa (ha3za COCTOMT u3 Tpex moxadas
[10, c. 27]:

— OYHCTKA JIaHHBIX yNasieT HEKOPPEKTHBIC 3HAYCHUS U3 HC-
TOYHHKA JIaHHBIX U YCTPAHSET PACXOXKACHUS MEXy UICTOYHUKAMM,

— UHTETpaIus JaHHBIX PACIIUPACT BO3MOXKHOCTH MOCPEICTBOM
00beIMHEHISI HHPOPMAIMH U3 HECKOJIBKIX HCTOYHUKOB;

— npeo0pa3zoBaHUe NAaHHBIX TapaHTUPYET, YTO JAaHHBIC HAXo-
JSTCA B TONXOASIEM QopMmare Uil WCTOJIb30BAHUSI B BalllUX MO-
JeTsX.

B HacTosiiee BpeMsi CyIIeCTBYeT MHOTO Pa3HbIX WHCTPYMEH-
TapueB U HHPPACTPYKTYp AJs OONBIINX JAaHHBIX. B HUX Jerko 3amy-
TaThCsl, IOTOMY YTO HOBBIE TEXHOJIOTHUU TOSBISIOTCS OYCHb OBICTPO.
OxocucTteMa OOJNBIINX JaHHBIX MOXKET OBITh pa30WTa Ha TPYHIBI IO
TEXHOJIOTHSM C TOXOXKUMH LETSIMH B QYHKIHOHATBFHOCTBIO. Crienu-
anucTel data science IPUMEHSIOT MHOTO TEXHOJIOTHH, HO HE BCE cpa-
3y. Ha puc. 11 moka3aHbl KOMIIOHEHTBI 3KOCHCTEMBI OOJIBIINX JIaH-
HBIX ¥ MECTO Pa3HBIX TEXHOJOTUMN B 3TOH cTpykType [10, c. 28]. Pac-
CMOTPHUM HEKOTOpPbIE KOMIIOHEHTHI OoJiee moApoOHO.
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Puc. 11. Texnomoruu OONBIINX JaHHBIX IO OCHOBHBIM KaTECrOpUsIM
[10, c. 29]

Pacnpenenennsie QaiinoBeie cucteMbl. Pacmipenenennas Qaii-
JIOBasi CUCTEMa IMOXO)Ka Ha OOBIYHYIO (haiiIoByIO CHCTEMY, HO B OT-
JIUYHe OT MocieqHel oHa (QYHKIIMOHUPYET Ha HECKOJIBKHX CepBepax
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cpazy. Mcrmonb3ys 3T CHCTEMBI, MOJKHO BBITIOJHSATH TIOUTH BCE TE XKe
JeWCTBU, YTO U B OOBIYHBIX (paiiIoBBIX cucTeMax. B ocHoBe mo6oit
(aiinoBoil cucTeMsl JeKaT Takue NEHCTBUS, KaK 3allUCh, XpaHEHHE,
YTeHHE W YyHOaJeHHWEe JaHHBIX, a TaKKe peaiu3alus CpeiacTB Oe-
3omacHocTH (paiinoB. PacnpeneneHnble ¢ailyioBble CHCTEMBI UMEIOT
TaKyIo e ()yHKIHOHAIBHOCTh M 001aat0T IIPH STOM PSIOM BasKHBIX
npeumymects [10, c. 30]:

— OHU CIIOCOOHBI XPaHUTh (alIIbI, pa3Mep KOTOPBIX MPEBHIIIA-
€T pa3Mep JUCKa OTJIEIBHOTO KOMIIBIOTEPA;

— (aiinpl aBTOMaTHYECKH PEIUTUIMPYTCS Ha HECKOJBbKHX Cep-
BEpax A CO3daHHuA I/136I)ITOT-IHOCTI/I WJIW BBIMIOJIHCHUA ITapalljiCiib-
HBIX OIEPALUii, IPH 3TOM BCE CIOKHOCTU TEXHHUYECKOH peann3anuu
9THUX JCHCTBUI HE3aMETHBI JJIs1 ITOJIb30BATEIS;

— pacnpeneneHHas ¢aiyioBasi cucTeMa JIeTKO MaclITabupyeT-
Csl — TOJIb30BaTeNb HE OrpaHUYeH 00BEMOM MaMSTH MU AUCKOBOTO
MIPOCTPaAHCTBA OJJHOTO CepBepa.

Bo3MoxHOCTE MacIITaOMpOBaHuUS SIBISETCS BaXKHOM XapakTe-
pucTuKO# (aiinoBoii cuctembl. Panee macmtabupoBaHHe OCYIECT-
BIISUIOCH TIEPEBOJIOM BCEX CHCTEM Ha cepBep C OONBIINM 00BEMOM
MaMsITH U JUCKOBOTO MPOCTPAHCTBA U Oojiee OBICTPBHIM MPOIIECCOPOM
(BepTHKaNbHOE MaclITabupoBaHue). B Hacrosiiee BpeMs B pacrpe-
JIEIEHHBIX CHUCTeMaX IOABISAETCS BO3MOXKHOCTH JOTIONTHUTEIHHOTO
WCTIOTB30BaHMS COCETHETO M0 YPOBHIO cepBepa ¢ YHU(PHUIIMPOBAHHEI-
MU XapakTepucTUKaMu (TOpH30HTaIbHOE MaciuTabupoBanue). biaro-
Japsi TaKoi BO3MOXKHOCTH TOTEHIIMAT MacIITaOMPOBAaHUS CTAHOBUTCS
MpakTHIecKu Oe3rpaHnvHbIM. Hamboee momymsipHO# pacmpezeneH-
HOU ¢aioBoii cucremoii spisercss Hadoop File System (HDEFES).
Ona npencraBiseT coboit peanusaiuio Google File System ¢ oTKpbI-
TBIM KOJIOM. JTa CHCTEMa Yalle BCEro MPUMEHSETCS Ha TpPaKTHKE.
CyIecTByIOT TaKXke U APyTHe pacripeaereHHble (ailoBhIe CHCTEMBI:
Red Hat Cluster File System, Ceph File System, Tachyon File
System u mp. [10, c. 30].

TexHonoruu pacnpeneneHHoro nporpammupoBanus. [locue
TOTO KaK JaHHBIE COXPAaHEHBI B paclpeesieHHON (aiioBoi cucTeme,
CJIEAyeT TPOLIECC WX MCIOIb30BaHUS. BakHEHIIMN acmeKkT paOoThI
C pacmupeelleHHON (haiIoBOi CHCTEMOM 3aKITIO9aeTCsS B TOM, 9TO 00-
Jiee paloOHaJIbHBIM SIBJISIETCS HE MEpeMElIeHHEe JaHHBIX K MporpaM-
Me, a Ha00O0POT, TIepeMeIIeHIe MTPOrpaMMebl K TaHHbM [ 10, ¢. 30].
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Hudpactpykrypa uHTErpaliui qaHHbIX. [Tocie co3nanus pac-
npefeneHHol (ailioBoil cUCTeMBl BO3HHUKAET HEOOXOAMMOCTH JO-
0aBJICHUS JAHHBIX WU HEPEMEIICHHUS JaHHBIX U3 OHOTO HCTOYHHKA
B JIpyroii. B momoOHbBIX ciiydasx MCHONB3YIOTCS Takue UH(pacTpyk-
TypBsl MHTETpaluy NaHHBIX, Kak Apache Sqoop m Apache Flume
[10,c. 31].

Bbaser ganabix NoSQL. [l XpaHEHHS OrPOMHBIX 00BEMOB
JIAHHBIX TpeOyeTcsl MporpaMMHOE oOecIieueHNe, CHeluaIn3upyo-
nieecs Ha yHpaBJICHUH 3TUMH JaHHBIMH U (POPMHUPOBAHHU 3alIPOCOB
K HAM. TpaguIliOHHO B ATOW OOJACTH HCIIOJIB30BAINCH PEIISIIHOH-
HbIe 0a3bl naHHBIX, Takue kak Oracle SQL, MySQL. Sybase 1Q u np.
[NosiBunmucy u HoBbie THIBI CYDBJl, 0oO0henuHEHHBIE B KaTETOPHIO
NoSQL. CymiecTByromiie pasHOBUIHOCTH 0a3 NaHHBIX MOXHO pas-
JIeTUTh Ha ciexytomue Tutsl [ 10, c. 32—33]:

— cTOJIOOBBIE 0a3bl maHHBIX (column database) — maHHBIC
OpPTraHM3YIOTCSl B CTOJNOIBI, YTO TIO3BOJIAET AITOPUTMAM CYIIECTBEH-
HO TOBBIIIATh CKOPOCTh 0OPa0OTKH 3arpocoB; TaOIMYHBIE CTPYKTY-
PBI IPOJIOIKAIOT UTPATh BXKHYIO POJIb B 00pab0TKe IaHHBIX;

— XpaHWIMIIa JOKyMeHToB (document store) — XpaHWIUIIA
JOKYMEHTOB, HE HCIOJb3YIOIINE TaONUIBI, HO XpaHSIIIUE TOIHYIO
WHPOPMAIMIO O JOKYMEHTE; X OCOOCHHOCTBIO SIBISIETCS YpPE3BbI-
YaifHO THOKas cxema JaHHBIX;

— XpaHWIMIIa «KIod-ganaeie» (key-value store) — maHHBIE
HE XPaHATCS B TAOIUIAX; K&KAOMY OTAEIEHOMY 3HAaUCHHIO CTABUTCS
B COOTBETCTBHE KITIOY, & HE «KOOPAMHATBD» 3TOTO 3HAYESHWSI B TAOIH-
IIe; TaKoe pelIeHHe 00ecreynBaeT Xopollee MacIiiTabupoBaHUeE, HO
3aTpyaHseT pa3paboTKy 0a3bl JaHHBIX;

—SQL B Hadoop — maxketnsie 3ampocsl B Hadoop mumryTtest
Ha SQL-momoOHOM s3BIKE, BO BHYTPEHHEH peajn3aiiii KOTOPOTO
WCTIONB3yeTCst HHPPaCTPyKTypa oToOpaxeHus-ceepTku (Map-reduce);

— obonosnenHbi SQL (New SQL) — 3ToT THI coueTaeT Mac-
mrabupyemocth 6a3 manabix NoSQL ¢ mpenmymiecTBamMu pemnsiu-
OHHBIX 0a3 MaHHBIX; UcHONb3yeTcs nHTepdeiic SQL u pensiuonHas
MOJZICTb TAaHHBIX.

I'padoBrie 6a3pl gannbix (graph database). TaOnuunslid op-
MaT TIPEICTaBICHUS AAHHBIX SBISIETCS ONTHMAJIBHBIM HE IS BCEX
3aga4d. Hekotopele 3amaun MOryT OBITH 0OOjiee €CTECTBEHHO Mpe[-
CTaBJICHbI C MOMOIIBIO TPadoOBBIX Mofenel, a UCIONb3yeMble UMHU
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JIAaHHBIC pa3MelieHbl B TrpadoBbIX 0Oa3ax JaHHBIX. Kimaccuueckuit
MIPUMEP TaKOTO Pojia — COLUATbHAS CETh.

WNucTpyMeHTH 1aHUpOBaHUs. VHCTPYMEHTHI IJIAHUPOBAHUS
VIPOIIAIOT aBTOMATU3AIMI0 TIOBTOPSIOIIMXCS OINEpalii M 3aIycK
3aJ]aHuii 10 COOBITHSIM (HAmpuMep, NPU TOSBICHUU HOBOTO (aiina
B Manke). JTH UHCTPYMEHTAIbHBIC CPEIICTBA MMEIOT aHAJIOTH B Tpa-
JTUIMOHHBIX IPOrpaMMax, HO pa3padarhIBalOTCs CIELUATIBHO IS
OoJIbIIMX JaHHBIX. HampumMep, Takue HHCTPYMEHTHI MOTYT 3aIyCcKaTh
3amauy Map-reduce Tpu TOSBIEHWH HOBOIO HaOoOpa JaHHBIX
B Karasore [10, c. 33].

BoiBoabl no rnase 1

[lonsaTHst «maHHBIe» U «HHPOpPMAIMA» TeCHO cBA3aHbl. [lof
JaHHBIMH OOBIYHO TOHMMAIOT HWH(OPMAIHIO, TPEACTABICHHYIO
B KOHKPETHBIX (popMax, KOTOpBIC aJeKBATHBI BO3MOXHBIM (OXKHIae-
MBIM) IIpOLiECCaM €€ 00PaOOTKH.

B 3aBucuMocTH OT menel HMCHOJb30BAaHHMS NPU OLCHKE HH-
dopmaly  yUUTHIBAIOTCA €€ CHHTAKCHYECKHH, CEMaHTHYEeCKHil
W TIparMaTHYeCKUil aCTeKThI.

Yerkoro ompeneneHus «OONBLUIMX JaHHBIX» HE CYIIECTBYET.
B pamkax maHHOro y4eOHOTro MocOoOMsl MOM «OOJIBIIMMH JTaHHBIMIY
MOHUMAETCSl COBOKYITHOCTh JIaHHBIX, TEXHOJIOTHH WX 00pabOTKH
1 METOABI TONCKA.

HcTtounnkaMu OONBIIMX JAHHBIX SIBISIOTCS AEJOBBIE OIEpa-
WY, HAy4YHbIC JIAHHBIC, METUIIMHCKUE W JIMYHBIC JJAHHbIC, BUICOHA-
Omrofenue u pororpaguu ¥ MHOTHE APYTHE.

OcHoBHbIe 1TpobIeMsl B cepe 06padoTKy OOIBIINX JaHHBIX:

— nojiydyenue uHdopMalu 00 00beMe M JOCTOBEPHOCTH HMe-
IOLIMXCS TAHHBIX;

— pa3pO3HEHHOCTH JIAaHHBIX;

— HETOYHOCTb JIAaHHBIX;

— KOHQUICHIIMATBHOCTD JINYHBIX JIAHHBIX;

— moTepst HHpOpMaLnH;

— 3aTparsl HAa 00PabOTKY.

OCHOBHBIE CITOCOOBI XpaHEHHUs OOJBIINX JaHHBIX — OJHO-
ponHble (ailybl, peNSIMOHHBIE W HEPEIALMOHHBIE 0a3bl JaHHBIX,
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XpaHWINIIA JaHHBIX, TPaH3aKIHMOHHbIE 0a3bl JAHHBIX, MYJIBTUMEIUN-
HbIe 0a3bl JAHHBIX, IPOCTPAHCTBEHHBIC 0a3bl JAHHBIX, 0a3bl TaHHBIX
BpPEMEHHBIX psioB, Bcemupnas maytuna. llpenBaputenbnas oOpa-
00TKa 1 opMaIM3aLus NaHHBIX BKIIIOUAET ITAIlbl UX OYUCTKU, UHTE-
rpalyy ¥ npeodpa3oBaHUsL.

Bonpocbl ons camMoKoHTponA

1. Y70 TaKkoe gaHHble? YTO Takoe mHbopMauma? YTo Takoe 3HaHMA? YeM
faHHble OT/IMYalOTCA OT MHPOPMaLUM?

2. Packpovite noHATUe «boAblUMe AaHHble». TpW LWara K HOBOMY cnocoby
aHasnv3sa nHdopmMaLum.

3. Ha3oBWTe OCHOBHble UCTOYHMKM HO/bLIMX AaHHbIX. Ha3zoBWTe NpUYMHBI
nosB/eHNsA 6ONbLWNX AAHHBIX.

4. Kakne npob/seMbl BO3HWKAIOT B CBA3WN C HEOOBXOAMMOCTbIO XpaHeHUs,
06paboTKM 1 aHanM3a 60/bLUMX AaHHbIX?

5. HasoBuTe n onuwmnTe OCHOBHblIE CMOCOOLI XpaHEHUSA W MpesCTaBAeHUs
60/bWMX AaHHbIX. YTO Takoe xpaHwaule AaHHbIX? Kakue onepauun
C KybaMu aHHbIX CYLLeCTBYHOT?

6. KakoBbl OCHOBHble KaTeropmm AaHHbix? Ha3oBuTe 1 onuwMTe OCHOBHbIE
MHCTPYMEHTbI 1 3Tanbl popManunsauum.
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Juaba 2

TpaauuUuoHHbIe Moaenu
W TUNbI AAHHBIX

2.1. Nepapxuyeckas moaenb

[TepBoie mepapxuueckue u cereBblie CYBJ| Obutn co3maHbI
B Hadane 1960-x rr. [IpuumHON MOCTyXMiTa HEOOXOAMMOCTh YIIpaB-
JICHUSI MUWJLTMOHAMU 3anucedl (CBA3aHHBIX JIPYT C JAPYTOM UEpapXu-
4ecKkuM 00pa3oM), Hampumep, Npu HWHGOPMAIMOHHOW MOICPIKKE
JyHHOTO TIpoekTa AnojutoH [11, c. 47].

Hepapxudeckas CTpyKTypa JIOJKHA YIOBICTBOPATH YCIOBHSIM:

— CYIIECTBYET TOJBKO OJMH KOPHEBOMU y3€lT;

— y3€Jl CONEP)KUT OJUH WIIM HECKOJIBKO aTpuOyTOB, OIKMCHIBA-
IOIHUX OOBEKT B TAHHOM Y3II€;

— JIOCTYTI K TTOPOXJACHHBIM Y3JIaM BO3MOXEH TOJILKO Yepe3 UC-
XOIHBIA y3eJ (CYIIECTBYeT TOJBKO OWH ITyTh JOCTYINAa K KaKIOMY
y3iy).

B B/l MoxeT OBITh HECKONBKO JePEBbEB, MOPOXKICHHBIX pa3-
JIUYHBIMY KOPHEBBIMH 3aITUCSIMH.

Kopuesast 3amuch qoimkHa comepkarh kKimrod. Kimoun HekopHe-
BBIX 3aliCed JOIDKHBI OBITh YHUKAIBHBI TOJIBKO B MpEAENiaX CBOETO
YPOBHSI HEPApXHUH TOTO JIEpPeBa, KOTOPOMY OHHU NMpHHAIekar. Kaxk-
Jada 3aIllMCh I/II[CHTI/I(l)I/IHI/IpyeTCH TIOJIHBIM CHCIIJICHHBIM KJIKOYOM, ITIOJ
KOTOPBIM MMOHMMAETCSI COBOKYITHOCTD KJIFOUEH BCEX 3alMCei OT Kop-
HEBOW IO MepapXuuecKoMy ITyTH, BexymeMy K qaHHoH 3amucu. Oc-
HOBHas equHUIA 00paboTKu — 3amuck [12, c. 43].
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Hepapxuueckas MoJelib JaHHBIX (DAKTUYECKU SBISETCS 4acT-
HBIM CJIy4aeM CETEBOW MOJICITH.

KoMmroHeHTHI 0a3bl JaHHBIX, OCHOBAaHHOW Ha HEPapXHUYCCKOU
MO/ICJIA, MOTYT OBITh MIPEICTABICHBI B BUE CXeMBbI (puc. 12).

| ﬂaHHLIe HpeIlMeTHOﬁ 06nac‘m, XpaHsAIUECs B HECKOJIIBKUX 0azax JaHHBIX |

ba3a nanubIx basa nannbix baza nannbix
(nepapxmyeckasi (uepapxudeckas (uepapxudeckas
JPeBOBU/IHASI MO/IeJIb) JIPEBOBHUJIHAST MOJIEITB) JIPEBOBHJIHASI MOJIEIIb)
| I |
«/lepeBbsa» «JlepeBbs» «JlepeBbsa»
(3ammcn) (3anmcu) (3ammcn)

I I I
«BeTrBu» «BerBu» «BeTrBu»
(y31b1) (y31l) (y31b1)
| | |
«JIuctbs» «JIucTbs» «JIuctps»
(mosist) (mosist) (mouist)

Puc. 12. KomnoneHTs! 6a3 TaHHBIX,
OCHOBAHHBIX Ha HEPAPXUUIECKON MOICITH

Ecan Hukakoil Tum 3amucu OpSAMO WM OMOCPEAOBAHHO HE
MOKET OBITh BIAJCIBIIEM CAMOTO Ce0sl, TO COOTBETCTBYIOIIYIO CXEMY
BJI MOXXKHO TIpeACTaBUTh B BHJIE AlUKINYECKOroO rpada — COBOKYII-
HOCTH JI€PEBHEB.

bonee KOHCTPpYKTUBHOE ONpEICICHHUE JAEepEeBa MOXHO [aTh
CIIEMYIONTUM 00pa3oM.

JlepeBo — 3TO KOHEUHOE MHOXKECTBO y31I0B 7, Takux, 4To [12,
c. 44—45]:

1) umeeTcss ONWH CHENMAaIbHO BBIJEICHHBIH Yy3€l, Ha3bIBae-
MBIl KOPHEM JIEPEBA;

2) oCTaJIbHBIE y3IIbI (MCKIII0Uasi KOPEHb) colepikaThes B m > 0
MONAapHO HE NepeceKaroIuxcs MHOXeCTBaxX 1, T, ..., T, Kaxxaoe u3
KOTOpBIX B CBOIO ouepenp sBisieTcs aepeBom. Jlepesbs 11, 1y, ..., Ty,
HA3BIBAIOTCS MOJEPEBbIMU JAHHOTO KOPHSI.

COBOKYITHOCTb JI€PEBbEB HA3BIBAIOT JIECOM.

Uepapxuueckasi 1peBOBUAHAS CTPYKTYpa CTPOUTCS U3 Y3JIOB
u BeTBeil. KoMImoHeHTRI 6a3bI TaHHBIX, OCHOBAHHON Ha Hepapxude-
CKOM MOJENU XpaHEeHUs NAaHHBIX, TOKa3aHbl Ha puc. 13 B BUAE npe-
BOBUJIHOH CTPYKTYPBHI.
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| VYposeHs 1 (KopHEBOii y3eir) |

Yposens 2 VYposens 2 Yposens 2

[ I | [ I | I—|—I

<«YpoBeHb 3

Puc. 13. JIpeBoBuiHas CTPYKTYpa KOMIIOHEHTOB 0a3 JIaHHBIX,
OCHOBAaHHBIX Ha UEPAPXUUECKON MOAEIH XPaHEHHUS JaHHBIX

Opranmzamus gaaHslx B CYBJl mepapxuueckoro tuma ompe-
JESeTCs B TePMUHAX: DJIEMEHT (arpuOyT), 3amuch (TPyIa), TPpyI-
IIOBOE OTHOIIICHHE, 0a3a JaHHBIX [12, c. 47].

ATpuOyT (37IEeMEHT JaHHBIX) — HaMMEHbBINIAs €AUHULA CTPYK-
Typbl HaHHBIX. OOBIYHO KAXKIAOMY IEMEHTY TPHU ONMHMCAHUHN 0a3bl
JAHHBIX MPHCBAWBAETCS YHUKaNbHOE M. [1o 3TOMy MMeHH K HeMy
oOparatorcsi mpu 00paboTKe. DIEMEHT AaHHBIX TaKKe 4acTo Hasbl-
BAIOT IOJIEM.

3anuch — WMEHOBaHHAsi COBOKYIHOCTh arpuOyToB. Mcmonb-
30BaHUE 3allicel MO3BOJSIET 32 OJHO oOpalleHHe K 0a3e MOIyduThb
HEKOTOPYIO JIOTMYECKH CBSI3aHHYIO COBOKYIHOCTH JaHHBIX. VIMEHHO
3aIlluCH U3MCHAKTCA, I[OGaBJ'IfIIOTCfI " yOaJIAroTCs. Twum 3anucu o11pe-
JIEJISIETCSI COCTABOM €€ aTpUOYTOB. DK3EMIUISIP 3allCH — KOHKPET-
Has 3aIlUCh C KOHKPETHBIM 3HAaUCHHEM JIEMEHTOB

['pynmoBoe oTHOLIEHHE — HEepapXUIecKOe OTHOLICHUE MEXTY
3alUCSIMU JIBYX THIIOB. Pomutenbekas 3amich (Biajenerl rpymnioBoro
OTHOIIICHHS) HAa3bIBACTCS MCXOMHOM 3allMChIO, a JOYEpPHHE 3aIUCH
(47eHBl TPYIIIOBOTO OTHOIICHUS) — TOAYMHEHHBIMU. Mepapxuye-
ckast Oaza OAaHHBIX MOXKET XpPAaHUTHb TOJBKO TaKUC APCBOBUIHLBIC
CTPYKTYPBHIL.

KopHeBas 3amuch KaX[oro nepeBa 00sS3aTeNbHO NOIDKHA CO-
JACPKATh KIIOY C YHHKAJIbHbBIM 3HA4YCHUCM. Kiroun HCKOPHEBBIX
3anucen OOJDKHBI MUMETh YHUKAJIBHOC 3HAYCHUC TOJIBKO B paMKax
TPYTIIIOBOTO OTHOIIEHWS.

Kaxnas 3anuce waeHTHQHUIAPYETCS TOTHBIM CIETUICHHBIM
KJIFOYOM, IO KOTOPBIM INOHUMACTCA COBOKYITHOCTH KJIIoueil Bcex
3aMKuceil OT KOPHEBOM M0 UEPAPXUUECKOMY ITyTH.
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KA®DEJIPA

HanmenoBanue kadeaper
KonnuectBo cotpynnnkos

COTPYJHUK COTPYJHUK
D.N.0. O.N.0.
JlomxHOCTB JlomxHOCTB
JInyHble 1aHHBIE JIuyHble 1aHHBIE

Puc. 14. I'pynmoBoe oTHomeHHE Kadenpa — COTPYIHUK

CTYAEHT-KOHTPAKTHHK

®.1.0.
JInuHble 1aHHBIE

JOI'OBOP JI0I'OBOP
Howmep Howmep
Jlara Jara
Cymma Cymma
I |
TUTATEJIBILIMK IUTATEJIBIIMK
D.1.0. D.N.0.

JInyHbIe JaHHbBIC
Mecto paboTbl

JInuHble TaHHBIC
Mecro paboTsl

Puc. 15. I'pynmnoBoe OTHOLIEHHE CTYAEHT — JAOTOBOP — IUIATENIbLIUK

IJIATEJIBIIMK

D1.0.
JInuHble faHHBIC
Mecto paboThl

JIOIrOBOP

JI0I'OBOP

Homep
Jlata
Cymma

Homep

Jlata
Cymma

Puc. 16. JlonoaauTeI-HOE TPYIIIOBOE OTHOIIIEHUE

CTYACHT — AOIr0BOP — MJIATCJIbIIUK
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PaccmoTpuM crnenyronryto Mojielb JaHHBIX y4eOHOro 3aBefie-
Hus (puc. 14—16): B 3aBeneHNH HaXoAATCS Kadeapbl, HA KOTOPBIX
paborator corpymHuku. Ha xaxnoit xadenpe moxeT paboraTh He-
CKOJIBKO COTPYAHUKOB, HO COTPYJHHMK HE MOXeET paborarh Oojee yeMm
Ha oflHOH Kadenpe.

Hns uHPOPMAIIMOHHOM CHUCTEMBI YIpaBJICHHS MEPCOHAIOM
3aBeJIeHNs] HeOOXOAMMO CO37aTh TPYIIIOBOE OTHOIIEHHE, COCTOAIIEe
m3 pomutenbckort 3ammcn KADEJIPA (HAUMEHOBAHUE KA-
OE/IPbI, KOJIMYECTBO PABOTHHUKOB) wu mouepHeit 3amucu
COTPY/IHUK (®.1.0., JOJDKHOCTD, JIMYHBIE JAHHBIE). 310
OTHOIIICHHE IOKa3aHO Ha puc. 14 (I MpPOCTOTHI IMOJIATaeTcsi, YTO
HUMEIOTCS TOJIBKO JIBE I0UCPHHE 3AIIHCH).

Jnist aBTOMaTH3alry yyeTa KOHTPAKTOB CO CTyAE€HTaMH (Oria-
Ta 3a 00y4eHHe) HeoOXOMUMO CO3aHuE ellle OJHON hepapXUuecKoi
CTPYKTYpPBI: CTYIEHT — JOTOBOPHI C HUM — IUIATEBIIUKN IO JO-
roBopy. 210 zaepeBo Oyxer Bkitouath 3anucu (puc. 15) CTYIEHT-
KOHTPAKTHUK (®.1.0., JIMYHBIE JAHHBIE), AOI'OBOP
(HOMEP, TATA, CYMMA), TUIATEJIBILIUK (®.N.O., JIMYHBIE
HAHHBIE, MECTO PABOTBI).

N3 sToro npumepa BUJHBI HENOCTaTKU nepapxudeckux b/l

Uepapxuueckas Monenb peaqu3yeT OTHOIIEHHE MEXJy HC-
XOIHOM U JIOYepHEH 3amuchio mo cxeme 1:N, T. e. OMHOW poAHTENb-
CKOHl 3alMcH MOXKET COOTBETCTBOBATh JI000€ yHcio godepHux. Jo-
MYCTHM TeTepb, YTO MJIATENBIINK MOKET IPUHAMATh y4acTue Oolee
9YeM B OJTHOM JIOroBOpe (BO3HHKAET CBsi3b THNA M:N). B aToMm ciiyuae
B 0a3y AaHHBIX HEOOXOOMMO BBECTH €IIE ONHO IPYIIIOBOE OTHO-
menue, B kotopom IIJIATEJIBIUK Oyner sBRSATbCS HMCXOAHOM
3anuceto, a JIOTOBOP — nouepneii (puc. 16). Takum 06pazom, Mbl
BBIHYKJICHBI yOIUpOBaTh HHPOPMAIIHIO.

2.2. CeTeBast mogenb

Ha pa3paboTtky 3TOro cranmapra OOJBINOE BIUSHHE OKa3aj
amepukaHckuil ydeHbld Y. baxman. OCHOBHBIE NPUHIMIIBI CETEBOU
MOZIETN aHHBIX ObLIH pa3zpaboTaHbl B cepeaune 1960-x rr., aTanoH-
HBEII BapuaHT CETEBOM MONIETH JaHHBIX OMHCAH B OT4YeTaxX paboueit
rpynmel 1o s3pikaM 0a3 ganabix CODASYL (COnference on DAta
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SYstem Languages, 1971 1.). OToif xe opranuzamueit B 1975 . Obu1
OTIPENCIICH CTaHIApT CETEBOM MOJEIH, a TaKKe 0a30BBIC MOHSATHUS
MozenH U GopMaNbHBIN A3bIK onucanud [11, ¢. 517.

CerteBas monens CYB/] Bo MHOrOM moi00Ha HepapXUIeCKOM:
€CIIM B MEPAPXUICCKON MOAENU I KAXKIOr0 CETMEHTa 3aIVCH JI0-
IMyCKaeTcs TOJMbKO OJMH BXOMHON CEerMeHT mpu N BBIXOJHBIX, TO
B CETEBOI MOMENH IJISi CETMEHTOB JIOMYCKAETCSI HECKOJIBKO BXOITHBIX
CErMEHTOB HapsIy ¢ BOBMOKHOCTHIO HAIMYIHUSI CETMEHTOB 0€3 BXOI0B
C TOYKH 3pEHUS HePAPXUUECKOU CTPYKTYPHI.

I'padprueckoe n300pakeHNe CTPYKTYPHI CBA3EH CETMEHTOB Ta-
KOTO THITa MOJHEJeH mpeacTaBisieT coboi ceTh. CerMeHThl JaHHBIX
B ceTeBbIX bJ[ MOTYyT MMeTh MHOXXECTBEHHBIE CBSI3W C CETMEHTaMH
cTapuiero ypoBHs. [Ipy 3ToM HampaBiieHHE U XapaKTep CBsI3U B CETe-
BbIX BJ] He SBISAIOTCS CTOJb OYCBUAHBIMHM, KaK B Cllydae Hepapxuye-
ckux BJI. TTosToMy uMeHa U HampaBiI€HUE CBSI3€H JOJLKHBI UICHTH-
¢urupoBarbces ipu ormrcanuu b/l

Taxum obpazom, mox cereBoit CYBJ] moHumaercst cucrema,
MO ACP KUBAIOIIAs CETEBYIO OPraHM3alINIO: J1I00as 3ammch, Ha3bIBae-
Masi 3amlKChI0 CTapIero YPOBHS, MOXKET COAEp)KaTh JTaHHBIE, KOTO-
pbI€ OTHOCSITCS K HaOOpy JAPYrHMX 3alMCeH, Ha3bIBAEMbIX 3aITUCAMHU
MIOMYMHEHHOTO YpOBHS. B03MOXXHO oOpalieHne KO BCEM 3almcsM
B Habope Ha4yMHAs C 3allMCcH cTapiiero yposss. Obpamenue k Habo-
Py 3amuceil peanu3yeTcs 1Mo yKazaTelsiM.

CeteBast MOJIETb JAHHBIX COCTOUT M3 MHOXKECTBA 3aIIUCEH, KO-
TOpBIE MOTYT OBIThH BJaJIeNbIIaM{ WM YWICHAMHU TPYIIIOBBIX OTHOIIIE-
Huil. CBsI3p MEXKIY 3aIMCHIO-BIAICTBIIEM U 3aIHCHIO-WICHOM TaKXkKe
umeet Bup 1:N.

OCHOBHOE pa3INuMe CETEBOM U MEepapXHUecKoi Mojeneil co-
CTOWT B TOM, YTO B CETE€BOW MOJENH 3allUCh MOXKET OBITH UIECHOM
Oosee 4eM OFHOTO T'PyMITOBOTO oTHOmIEHHs. CoTtacHO 3TO Momenn
KaXXJ10€ TPYIIIOBOE OTHOIICHUE UMEHYETCS U TPOBOAMTCS Pa3 TNy
MEXIy €ro THIIOM H JK3eMIULIPOM. THIT TPYIIOBOTO OTHOIIEHHS
3a/laeTcsl €ro MMEHEM M OIpenesseT CBOWCTBA OOIIme JIs BCeX
SK3EMIUISPOB JAHHOTO THIA., DK3EMIUIAP TPYIMIIOBOTO OTHOIICHUS
MPEICTABISACTCS 3alUCHhIO-BIIAJICIBIIEM M MHOXECTBOM (BO3MOXKHO
MMyCTHIM) TIOAYMHEHHBIX 3amuceil. Ilpu 3ToM mMmeercs criemyromiee
OTPaHUYCHHE: DK3EMIUIP 3alMCH HE MOXET OBITh WICHOM JIBYX
AK3EMILISPOB TPYIIIOBBIX OTHOIIICHUI OHOTO THUIIA.
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Kaxp1if 5K3eMIUIsIp IpyIIoBOr0 OTHOLIEHUS XapaKTepU3yeT-
¢4 CIeAyoIMMH pu3Hakamu [12, c. 55-57]:

1) cioco6 ymopsioueHus MOAYMHEHHBIX 3aITUCEH:

— MPOU3BOJIbHBIN;

— XPOHOJIOTUYECKUH (OUepeh);

— oOpaTHBIN XPOHOJIOTHUYECKHH (CTEK);

— COPTUPOBAHHBI.

Ecnu 3anmch 00bsBICHA MOMYMHEHHON B HECKOJIBKUX TPYIIIO-
BBIX OTHOILLIECHHUSX, TO B KAXIOM M3 HUX MOXET OBITh Ha3HA4YEeH CBOM
croco0 yrmopsaoInBaHUS;

2) pe’xuM BKJIIOUEHUS TTOMYMHEHHBIX 3aIHCei:

— aBTOMATUYECKUM — HEBO3MOKHO 3aHecTH B b/l 3ammch 0e3
TOTO, YTOOBI OHa OblIIA cpa3y e 3aKperyicHa 3a HeKUM BIIAACTIbLEM;

— PYYHOM — MO3BOJSAET 3allOMHUTH B B/l mopunHEHHyIO 3a-
MUCh ¥ HE BKJIIOYATh €€ HEMEIJICHHO B 3K3EMIUIAP TPYMNIIOBOTO OT-
HOILIEHHUS. DTa ONepaysl M03Ke HHULHUUPYETCS MOJIb30BaTeIIeM;

3) peKUM HCKITFOUCHUSI.

[IpuHsATO BBHIIENATH TPU KIACCA UWICHCTBA TTOJYMHEHHBIX
3alucell B IPyNIIOBBIX OTHOIICHUSX:

1) pukcupoBannoe. [lomunHeHHAasT 3amUCh JKECTKO CBsi3aHA
C 3aIlMCBIO BIAJENbIA, U €€ MOXKHO HCKJIIOYUTH M3 IPYNIIOBOTO OT-
HOIIECHHUS TOJIbKO yxajeHueM. llpu ynaneHnn 3anucu-Biagenbiia Bce
MOAYMHEHHBIE 3aIIMCH aBTOMAaTHYECKHU TOXKE YIAJSIOTCS;

2) obs3arenbHOE. JlomyckaeTcsl MEepeKIoueHUE MOqIUMHEHHON
3allMCH Ha APYTOro BiaJeliblia, HO HEBO3MO)KHO €€ CYIIECTBOBAaHHUE
0e3 Brnazenbua. s ynaneHus 3anucu-Biagenbla HyKHO, YTOObI OHa
HE MMeJa OAYMHEHHBIX 3aucel ¢ 00s13aTebHBIM YWICHCTBOM;

3) HeoOs3aTenbHOE. MOXKHO MCKITIOUUTD 3alMCh M3 TPYIIOBO-
r'0 OTHOLUECHHMS, HO COXPAHUTH €€ B 0a3e HaHHBIX 0€3 MPUKPEIUICHUs
ee K Apyromy Brnazaenbuy. Ilpu ynaneHun 3anucu-iaaaenbla ee mnoj-
YHHEHHBIE 3allCH — HeoOs3aTeNbHbIe YWICHBI COXpaHsIoTCs B Oase,
HE y4acTBys OoJiee B IpyNIIOBOM OTHOLIEHUWH TAKOTO THUIIA.

Oprasu3zanyst JaHHBIX ONPENEsIeTCs] B TePMHUHAX:

— DJIEMEHT JaHHbIX;

— arperar JJaHHbIX;

— 3aII1Ch;

— KITI0Y;

— Ha0Op TaHHBIX.
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DeMeHT JaHHBIX — TO K€, YTO U B MEPAPXUUECKON MOJIEIH,
T. €. MUHMMaJbHas WH()pOPMAIMOHHAS SAWHUIA, TOCTYITHAS MOJIb30-
Barento ¢ ucrnosb3zoBanuem CYB/I.

Arperar JaHHBIX — CIICIYIOIINH YpPOBEHL OOOOICHUS B MO-
nend. B Monenu ompeseneHsl arperarbl BYX THIIOB: BEKTOP U IIO-
BTOPSIONIASICS TPYIIIA.

Arperar JaHHBIX UMEET MMS, U B CHCTEME JOIMYyCTUMO 00Opa-
IMEHUE K arperary 1mnmo MMCHH. ArperaT TUIIA BEKTOP COOTBETCTBYECT
JIMHEHHOMY HaOOpy 3JIeMEHTOB NaHHBIX. Hampumep, arperatr «An-
pec» MOXET OBITh IPEICTABICH CIEAYIOMUM 00pazom (puc. 17).

Anpec

Crpana | T'opon | VYiauna | Jom | Ksaprupa

Puc. 17. Ilpumep arperara Tuma BeKTOp

Arperar Tuma MOBTOpSIOLIAsics TPYIIa COOTBETCTBYET COBO-
KyITHOCTH BEKTOPOB JaHHBIX. Hanpumep, arperar «3apruiata» MOXeT
COOTBETCTBOBATH THITY ITOBTOPSIOIIASCS TPYMIA C YUCIOM IOBTOpE-
Huit 12 (puc. 18).

3apmara

Mecsn Cymma

Puc. 18. Ilpumep arperara Tumna noBTOPSAIOIIAACS TpyHna

3anuch — 3TO COBOKYIIHOCTh arperaToB WIM JIEMEHTOB JaH-
HBIX, MOZICTIMPYIOIIAsl HEKOTOPBIN Kj1acCc 0OBbEKTOB PEAIbHOIO MUDA.
[lonsiTHe 3amuCcH COOTBETCTBYET MOHITHIO «CETMEHT» B MEpapXude-
ckoi mozenu. J{ns 3amMcH, Tak e Kak M JUIsl CerMEHTa, BBOISATCS
MOHATHS TUIIA 3aIIMCU M SK3EMILIIpa 3aIlHCH.

Kitou — HekoTopasi COBOKYHIHOCTb 3JIEMEHTOB, HACHTU(DHUILIN-
PYIOIIUX 3aMHKCh.

HaGopom Ha3bIBaeTCsl OBYXypOBHEBBIN Trpad, CBA3BIBAIOIINN
OTHOIIIEHUEM «OJMH-KO-MHOTHIM JIBa THIIA 3aITHCH.

B kauectBe npumepa paccMotpum Tabdia. 1 u puc. 19, Ha ocHo-
BE KOTOpOW opraHusyeMm ABa HaOopa M ONpPEAENHM CBSI3b MEXIY
HUMHU.
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Tabnuma 1
Jlannble 00 yueOHOM npouecce
IIpenonasarens I'pynna Jlens Hememu | Ne mapelr| AyauTopus Jucuuniuna

HBanos 4306 |ITonenenbHUK 1 22-13 KU

HBanos 4307 |[TonenenbHUK 2 22-13 KU/
Kaprosa 4307 |BropHuk 2 22-14 B3 u2C
Kapnosa 4309 |BropHuxk 4 22-14 B3 u2C
Kaprosa 4305 |BropHuk 1 22-14 B

CMUpHOB 4306 |BropHuk 3 23-07 I'BIT
CMUpHOB 4309 |BropHuxk 4 23-07 I'BI1

’—{ IpenogaBarens }4—‘

C Bener zansitust B ) C 3anumaercs y )

\—b{ I'pynmna }—1

Puc. 19. Mopnens yueOHOTO mporecca

Ox3eMIusspoB Habopa «Benet 3anstust B» Oynetr 3 (mo duciy
npernoaaBaTesieil), SK3eMIUIIpoB Habopa «3aHumaercs y» Oynet 4 (1o
gucity rpynmn). Ha puc. 20 npemcraBieHbl B3aUMOCBS3H K3EMILTIPOB
JaHHBIX HAOOPOB.

=
0 2

Puc. 20. ITpumep B3aUMOCBS3H K3EMILIIPOB IBYX HAOOPOB

Bce omepammn MaHWITyTHpOBaHHSA JaHHBIMH B CETEBOW MO-
JICJTA ACTISATCS Ha HABUTAIMOHHKIC U OTIePAIli MOTU(DUKAIIIH.
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HaBurammonssie omneparyy OCyIeCTBISIIOT IepeMeleHre 0
Bl nmyreM MNpOXOXIEHUA MO CBS3SIM, KOTOPBIE MONJIEPKUBAIOTCS
B cxeme bJl. B atoMm ciydae pe3ynsTaToM sIBISE€TCSI HOBBIMA €IMHHMY-
HBIH OOBEKT, KOTOPBIH MOITy4aeT CTaTyc TEKyIIEro 00beKTa.

Omnepanun MoIU(pHUKALIUK OCYLIECTBISIIOT J00OaBIEHHE KaK HO-
BBIX 9K3EMIUISIPOB OT/IENBHBIX THIIOB 3allUCEH, TaK W SK3EMIUISIPOB
HOBBIX Ha0OpOB, ynaleHHe 3K3eMIUIAPOB 3amuceil 1 HabopoB, MOIU-
(PUKAIMIO OTMENBHBIX COCTABISIONINX BHYTPH KOHKPETHBIX 3K3€M-
IIJISIPOB 3aIUCEH.

Cpencrea Mogu(UKaMy JaHHBIX CBEICHBI B Ta0II. 2.

Tabnuma 2

OnepaTopLI MAaHUIIYJIUPOBAHUA TAaHHBIMU B ceTeBoOil MoaeIH

Onepanys Haznauenue

READY Ob6ecriedeHne KOCTyIa JaHHOTO MIPOLECcca HIN ITOIb30BaTes
k bJI (cxomHa 1o cMBICITy ¢ oneparyieii OTKphITHs (aiina)

FINISH OxoHuanue pabotel ¢ BJ]

FIND I'pynna onepanuii, yCTaHaBIUBAOIUX YKa3aTe/lb HAIEHHOIO
00BEeKTa Ha TEKYIHI 0OBEKT

GET INepenaua HalineHHOTO 00BEKTA B pabouyio obmacts. JomycTumo
TOJIBbKO nocie oneparopa FIND

STORE IMomemenne B B]1 3anmcu, copmupoBanHoii B paboueii obmactu

CONNECT Bxutiouenune Tekyniel 3anucH B TeKyIIUi SK3eMILIIp Habopa

DISCONNECT |UckitoueHne TeKymeH 3anucu U3 TEeKyIIero SK3eMisipa Habopa

MODIFY OOHOBNEHUE TEKYIIEH 3aKCH JaHHBIMH U3 paboueil obnactu
TIOJIb30BaTeNs

ERASE VYnaneHue 5K3eMIUIIpa TEKyLeH 3anucu

OrpannyueHus LEI0CTHOCTH — KakK M B HEPApXUUECKON MOJIe-
71, 00€CTIeYnBaETCS TONBKO MONEPKAHHUE HEITOCTHOCTH IO CChIJIKAM
(Bazerner; OTHOIICHHUS — YJICH OTHOIICHUS ).

2.3. PensiuMoHHas mogenb

Pensumonnas monens mossuiaack B 1970 . (E. @. Komn). Bo-
Jiee paHHUMHU U OCHOBHBIMU ucnofib3yeMbiMu B CYBJl nnst yHusep-
canpHBIX OBM SBISIFOTCSL ceTeBas M HEpapXudecKas MOICTH IaH-
HBIX. OmpeneneHus dTUX Monelel 0a3upyroTcs Ha TEPMHHOJIOTHH,
MPEUIOKEHHON MPO(EeCCUOHANLHOW OpraHu3alfeid B pse OTYETOB,
omyonukoBaHHEIX B 1970 1. [12, c. 63].
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B TeueHne noaroro BpeMEHHU PENSILIMOHHBIN IOIXOJ paccMar-
puBaics Kak yaoOHbIH GopMasbHBIN ammapaT aHanu3a 0a3 JaHHBIX,
HE UMEIOIIUHA MPaKTHYECKUX MEPCHEKTHB, TaK KaK €ro peann3alus
TpeboBaja CIUIIKOM OOJBIIMX MAaIIMHHBIX pecypcoB. Tonbko ¢ Imo-
SIBJICHHEM NepcoHanbHbIX OBM pensimnonnbie u Onu3Kue K HUIM CH-
CTEMBI CTaIM PaCHpPOCTPAHATHCSH, U B HACTOSAIIEE BPEMs PENSALNOH-
Has MOJENb SIBIIsIeTCS (PaKTUYECKUM CTaHIApTOM, Ha KOTOPBIHA OpH-
SHTUPYIOTCS OOJILIIMHCTBO COBpEMEHHBIX kKoMMepueckux CYB/I.

PensimyionHas Mozienb COCTOUT U3 TPEX YacTel:

— CTPYKTYPHOM;

— IIEJIOCTHOIA;

— MaHUMYJSLIMOHHOM.

CTpyKTypHasi 4yacTh OINHUCHIBACT, KAKHE OOBEKTHI paccMaTpu-
BAIOTCS PEISILUOHHON Mozenbro. [locTynupyercs, 4To e IMHCTBEHHOM
CTPYKTYPOH NaHHBIX, HCIONb3YEMOH B PEIALMOHHON MOJENH, SBIIS-
FOTCS] HOPMaJIU30BAaHHBIE 7-APHBIE OTHOIICHHUSI.

HCHOCTHaﬂ YacCTb ONMCBIBACT OT'paHUYCHUA CIICHUAJIBHOTO BU-
Ja, KOTOPBIC AOJUKHBI BBINIOJIHATHCA JIA J'IIO6BIX OTHOILIEHUH B JIIO-
ObIX PEJSIUMOHHBIX 0a3ax AaHHBIX. DTO LEJIOCTHOCTh CYLIHOCTEH
1 IEJIOCTHOCTh BHCUIHUX KITFOUEit.

MaHI/IHYHﬂHI/IOHHaﬂ YaCTb OIIMCHIBACT [JBa J3KBHUBAJICHTHBIX
croco0a MaHUITYTHPOBAHUS PESILIMOHHBIMHA JaHHBIMH — PEJISALUOH-
HYIO anre0py U pesIIUOHHOE HCUHCIICHHE.

Pensiuponnas Moiens OpHEHTHpPOBaHA Ha OPraHU3AlMIO JaH-
HBIX B BHUIE AByMepHbIX Tabmuu. Kaxnmas pensiumoHHas Tabnuua
MIPEJICTaBISIET COOON ABYMEPHBIA MacCHB U 00JIafaeT CBOWCTBAMM:

— KQXIBIA DJIEMEHT TaONMIBI — OJMH JJEMEHT JAHHEIX, I10-
BTOPSAIOIIMECS I'PYIIIIBI OTCYTCTBYIOT;

— BCE€ CTOJIOIBI B TaOJUIIE OMHOPOIHBIE, T. €. BCE DJIEMEHTHI
B CTOJIOIIE MMEIOT OJMHAKOBBIN THIT (YUCIIOBOH, CHMBOJIBHBIN U T. II.)
U JUINHY;

— K&XIbIH cTON0en UMEET YHUKAJIbHOE UMS;

— OINHAKOBBIE CTPOKHU B TaOJHILIE OTCYTCTBYIOT;

— TIOPAJOK CIIENOBaHUS CTPOK U CTOJIOIIOB MOXKET OBITH MPO-
W3BOJIBHBIM.

Tabnuma Takoro poma HaspIBaeTCS OTHOIIEHWEM. baza mnan-
HBIX, IOCTPOEHHAs C IOMOIIBI0 OTHOUIEHUH, HAa3bIBAETCS PEISAIMOH-
HoM 062301 JTaHHBIX.
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OTHoLeHNs NpeaCcTaBIeHbl B BUAE TA0JIML, CTPOKH KOTOPBIX
COOTBETCTBYIOT KOPTEXaM MU 3allUCSIM, a CTOJOLBI — arpulyTam
OTHOIICHUH, JOMEHAaM, TIOJISIM.

Ilone, xaxxnoe 3HaY€HHE KOTOPOrO OAHO3HAYHO OINpeNeIisieT
COOTBETCTBYIOIIYIO 3aIlUCh, HA3bIBACTCS MPOCTHIM KIIOYOM (KITHOue-
BbIM TojieM). Eciiu 3amucu 0qHO3HAYHO ONpEAessIIoTCS 3HAYCHUSIMH
HECKOJIBKHX TOJIeH, TO Takas Tabiuna 0a3sl JaHHBIX UMEET COCTaB-
HOH KJIIOY.

UroObl cBA3aTh ABE PEIALMOHHBIE TAOIMIBI, HEOOXOIUMO
KIIOU TepBOM TaOJMIILI BBECTH B COCTAB KIFOYa BTOPOW TaOIHIIbI
(BO3MOXXHO COBMAJICHUE KIFOUCH); B IPOTUBHOM CIIydae HYXKHO BBE-
CTH B CTPYKTYpPY HEpBON TaOMUIIBI BHEIIHUI KIIIOY — KIJII0Y BTOPOM
TaOIAIIBL.

CymiecTByeT JBa MOAXONA K MPOSKTHPOBAHUIO PEISIIHOHHON
0a3bl qaHHbIX [12, ¢. 67—69]:

— IEPBBIN MOIXOA 3aKII0YACTCA B TOM, UYTO Ha 3Tare KOHIEI-
TyaJbHOTO MPOEKTHPOBAHUS CO3/IAETCsl He KOHIENTyalbHas MOJIeNb
JIAHHBIX, 8 HETMOCPEACTBEHHO PeNlUOHHAsi cxemMa 0a3bl JaHHBIX,
COCTOSIIIAsl U3 ONpPEeeJICHNH PENSIUOHHbBIX TAaOIML, TOIBEPrarOIIfX-
sl HOpMaJTU3aIHH;

— BTOPOI MOAXOJI OCHOBAaH Ha MEXaHMYECKOM ITpeoOpa3oBaHuU
(YHKIMOHAJIBHOW MOJENH, CO3JaHHOW paHee, B HOPMaJIM30BaHHYIO
PENSLHOHHYIO MOJEINb. DTOT MOAXO/ Yallle BCEr0 HUCIOIb3YeTCs IpU
MPOEKTUPOBAHUH OOJBINNX, CIOKHBIX CXeM 0a3 JaHHBIX JIsi KOPIO-
PaTUBHBIX HHPOPMAIIIOHHBIX CHCTEM.

I'maBHOU CTPYyKTYypHOU eAMHHLIEH B PEISLUOHHON MOIEIU
JAHHBIX SIBIISIIOTCS HE OTIENbHBIC 3alUCH-KOPTEXKH, a MHOXKECTBA
KOPTEXEN — OTHOILLICHHUS.

OTHomeHns 001a1al0T CIENYIOIIIMA CBOWCTBAMHU:

— HE COIEpIKaT KOpTexKeh-1y0IrKaToB;

— KOPTEXHU OTHOILIEHUH HE YIOPsA0UEHbI;

— arpuOyThI OTHOILIEHUN HE yIIOPSAO0UCHBI;

— 3Ha4YeHUs BCeX aTprOyTOB aTOMapHbI (B HUX HE NMPHUCYTCTBY-
IOT COCTaBHBbIC aTpUOYTHI), TaKHe OTHOIIEHHS HAa3bIBAIOT MPEICTaB-
JICHHBIMH B TIEPBO HOPMaJbHOH (hopMe (B BHIIE MIIOCKUX TaOIHIY).

OTtHomerns yaoOHO MpencTaBiATh B Buae Tadbmui. Ha puc. 21
npecTaBieHa Tabnuna (OTHOLIGHHE CTETNEeHW 5), comepikamias He-
KOTOpBIE CBEICHHS O PaOOTHHKAX THUMOTETUYECKOrO MPEANPHSTHSI.
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CTpoku TaOJIHIEI COOTBETCTBYIOT KOpTerkaM. Kakmast ctpoka ¢akTu-
YECKU TPECTABISACT COOOW OINMMCaHWE OAHOTO OOBEKTa peajbHOTO
Mupa (B TaHHOM Ciiydae paOOTHHKA), XapaKTEPUCTUKH KOTOPOTO CO-
JepkaTcst B cTonbnax. MoXHO MPOBECTH aHAJIOTHIO MEXTy dJIeMEH-
TaMU PENSIUOHHON MOJENN JAHHBIX U SIIEMEHTAMH MOJCIH «CYIIl-
HOCTh-CBSI3b». PelsIIIMOHHBIE OTHOIICHUS COOTBETCTBYIOT Habopam
CYILIHOCTEH, a KOPTEKU — CYIIHOCTIM. [To3aToMy, Tak e Kak U B MO-
JIENT «CYITHOCTH-CBSI3b», CTONIOILI B TAaOJHIIE, MIPEICTABIISIONIEH pe-
JISIUOHHOE OTHOIICHUE, Ha3bIBAIOT aTprOyTaMHu.

Lenoe Crpoka Lenoe <= Tunbl gaHHBIX
Howmep Nwms JlomKHOCTD Jlenbru — JlomeHsl
% Tangz;bm Nwms JomxHocTh Oxman|[pemust| <3 AtpuGyTs!
Q
E = 2934 HBanos Wuxenep 12000| 3400
= 2935 Ilerpor |Benymwmii unxxenep| 15000 4400 — Koprexu
o 2936 |Cunopos Byxranrep 15000| 6200
Ko

Puc. 21. OCHOBHBIC KOMITOHEHTHI PEIISITUOHHOTO OTHOIIICHHS

Kaxnmerii arpubyt ompemeieH Ha IOMEHE, IOATOMY JIOMEH
MOYKHO PacCMaTpuBaTh KaKk MHOXKECTBO JOMYCTUMBIX 3HAYCHUH JIaH-
HOTO arpuodyra.

Heckonpko arpuOyTOB OJHOTO OTHONICHHS W JIaXKe aTPHUOYTHI
Pa3HBIX OTHOIICHWH MOTYT OBITH ONpEAENCHBl Ha OJHOM U TOM K€
nomene. B mpumepe, mokaszanHom Ha puc. 21, atpulOyTtsl «OKIam»
u «I[Ipemus» onpenenensl Ha goMmeHe «Jlensru». [loaTtomy nonsitue
JOMC€Ha MMECT CEMAHTHUYCCKYIO HArpys3Ky: JaHHBIC MOXXHO CYMUTAaTb
CPaBHUMBIMH TOJIBKO TOTIIA, KOTZIa OHU OTHOCSITCSI K OTHOMY JTOMEHY.
Taxkum 00pa3om, B paccMaTpuBaeMOM HaMH IpUMepe CpaBHEHHE aT-
pubyToB «TabenpHBIN HOMEp» M «OKIam) SBISCTCS CEMAaHTHICCKU
HEKOPPEKTHBIM, XOTSI OHU M COAEPIKaT AaHHBIE OHOTO TUIIA.

ATpuOyT, 3HaYeHHE KOTOPOTO OJHO3HAYHO HIACHTHU(PHLIUPYET
KOpPTEXH, Ha3bIBa€TCSA KIIIOYEBBIM (WM MPOCTO KitouoM). B Hamem
cirydae KIFouoM siBisieTcst aTpuOyT «TabenbHbI HOMEP», MTOCKOIBKY
€ro 3HaYCHHWE YHHKAIBHO JUISI KaKIOTO paOOTHUKA MPEATIPUSITHSL.
Ecnmu xoprexun uneHTUQUIUPYIOTCS TOJNBKO CIEIUICHHEM 3HAYeHHH
HECKOJIbKUX anI/I6YTOB, TO TOBOPAT, UYTO OTHOIICHUC MMECT COCTaB-
HOU KJIIOY.
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OTHOIICHHEe MOXET COAEpkKaTh HECKONBKO Kirodeh. Bceerma
OJIMH W3 KIIFOYEH OOBSABISICTCS MEPBUYHBIM, €T0 3HAYCHUS HE MOTYT
OOHOBIIATHCS. Bce ocTanbHBIE KITFOUYM OTHOIICHHS HA3BIBAIOTCS BO3-
MO>XXHBIMHU KJTFOYaMHU.

B otnuume ot mepapxuueckodl U CeTeBOM Moaenedl JaHHBIX
B PENISILIMOHHOM OTCYTCTBYET MOHSTHE IPYIIOBOTO OTHOIIEHUS. [
OTPaXKEHUS accoLMalUil MKy KOPTEKAMHU Pa3HbIX OTHOLIEHUN HUC-
moJe3yeTcs nyonmupoBanue mux kirouei. [Ipumep 6a3wl maHHBIX, CO-
JieprKalleld CBEeICHHUS O TOIpa3eiCHUX MPENNPUITAS U padboTaro-
IUX B HUX COTPYIHHUKAX, MIPUMEHUTEIBHO K PEISIIIHOHHON MOIETH
Oyzmet uMeTh ciaenyromuii Bua (puc. 22).

OT/EJ

Howmep otnena
HaunmenoBanue otaena

COTPYJTHUK

TabenpHbIi HOMEP
»Howmep otnena

Vvs HMCIOJHUTEIHN
3AKA3YHUK »TabenbHbIi HoMep
»>Homep KoHTpakTa
Nmst 3akazumka KOHTPAKT P P

Anpec

Howmep koHTpaxTa
»IIms 3aka3unka

Jlara

Cymma

Puc. 22. ba3a naHHBIX 0 OAPA3ICICHNUAX U COTPYAHUKAX MPEIIPUATHS

B cocraB TeopeTUKO-MHOXKECTBEHHBIX OINEpaluii BXOAAT OIe-
pauuu:

— 00beTUHCHHS OTHOIIICHUH,

— MepeceyeHus: OTHOIICHU;

— B3SITUS PA3HOCTH OTHOLLICHUI;

— JekapToBa (MPSMOT0) MPOU3BEICHUS OTHOIIICHUH.

CreunanbHble pefslUOHHbIE ONIEPALIUU BKIIOUAIOT:

— OTpaHWYECHHE OTHOIIEHUS (CEIEKIHs, BEIOOPKA);

— MPOEKUHUIO0 OTHOLICHMUS;

— COEAMHEHUE OTHOLIECHUMN

— JIeTIEHUE OTHOIICHUH.

Kpome Toro, B cocTaB pensIMOHHON anreOpbl BKIFOYAETCS
orieparyisi PUCBANBAHUS, TTO3BOJISIONIASI COXPAHUTH B 0a3e JaHHBIX
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pE3yNBTaThl BRIYUCIECHUS anreOpandeckux BBIPAXKEHUH, U Omeparus
MEPEeUMCHOBAHHUS aTpUOYTOB, MJArOIas BO3MOXXHOCTH KOPPEKTHO
c(hopMUpPOBaTh 3ar0JIOBOK (CXEMY) PE3yJIbTUPYIOLIETO OTHOIICHUSI.

OnepangaMu B OTIepanusx PESAIIMOHHON alreOphl U pe3yilb-
TaTaMH ONeEpaluil SIBISIOTCS OTHOIICHHs. B omepamusax oObeauHe-
HUSl, TICPECEUCHHUS, B3SATHS PA3HOCTH, MPSMOTO MPOU3BEACHUS, CO-
CIMHEHUSI U JICJICHUs YYacTBYIOT JIBa OIEpPaHaa, B OCTAbHBIX —
OJTVH.

Pesynsratom oOnenuHeHus (nepecedeHrst) OTHOIICHUHN SIBIISI-
€TCSI OTHOIIICHHUE, BKITIOYAIOINIECe KOPTEXKH, KOTOpHIE BXOIAT B 00a
(XOTs OBI B OJTHO) U3 OTHOIICHUI-OIIEPAH/IOB.

OObennHenne oTHouIeHHH R u S, o0o3Hauaemoe kak RU S,
MPEJCTaBIIeT CO00M MHOKECTBO KOPTEXKEH, KOTOPhIC MPUHAIICKAT
R wmm S mu6Go mum oGoum. Omepatop OOBEIUHEHUS MPUMEHSETCS
TOJIBKO K OTHOLLIEHUSIM OZHOU U TOM ke apHocTU. [loaTomy Bce Kop-
TEXKH B PE3yJIbTaTe UMEIOT OJMHAKOBOE YMCIIO KOMIIOHECHTOB, KOPTEXK
d,a,f TPpUHAICKUAT 00OUM OTHOILICHHUSIM OIHOBPpEMEHHO (Tad. 3).

Tab6nuna 3

PesyabTar onepanumn o0beqMHeHHe OTHOLIEHUIT

ar br Cr
d a f
CR br dr
bs 8s as

PesynsraToM pa3HOCTH OTHOUICHMIA OyJeT OTHOIICHUE, BKIIIO-
qaromiee KOpTeXH, KOTOPBIE BXOAAT B OTHOIICHHE — MEPBBIN OIe-
paHa ¥ He BXOAAT B OTHOIIIEHHE — BTOPOH OIEpaH/.

Pasnocthio otHomeHus R u S, 0003HauaemMoi kak R—S, Ha3bI-
BAETCSl MHOXKECTBO KOPTEXKEW, MPUHAISKAIINX R, HO HE TpUHAIe-
amux S. 3neck cHoBa TpedyeTrcs, 4ToObI R U S UMENH OfIHY U TY Ke
apHocTh. B Tabi. 4 nmokasaH pe3ynsraT 3TOH onepamuu.

Tab6nuna 4

PesyanaT onmepanuu pasHoCTH OTHOIIeHU

ar br CR
CR br dp
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Pesynprar mpsiMoro mpou3BeJEHUS] OTHONIEHWA — OTHOIIE-
HUE, KOPTEKU KOTOPOTO SIBISIOTCS KOHKATEHAIMEH (CLCTUICHUEM )
KOpTEXEH MepBOro U BTOPOTo ONEPaHI0B.

ITycts R u S — otHOmIeHHs apHOCTH k1 1 k2 COOTBETCTBEHHO.
Torga nexkapTOBBIM MPOU3BEACHUEM OTHOLIEHUH R U S Ha3bpIBaeTCs
MHOXECTBO KOpTeXed AnuHbl k1 + k2, mepBbie k1 KOMIIOHEHTOB KO-
TOpPBIX 00pa3yloT KOPTEXKH, MpUHALIeKamue R, a mocnegane k2 —
KOpTeXH, MpuHaiexkamnue S. B Tabn. 5 nmpuBemeH yka3aHHBIN pe-
3yJbTar.

Tabnuma 5

Pe3y.m>TaT onepanuu NpAMoro mMpou3BeACHUsA OTHOIIeH Uit

A B C D E F
ag br CRr bs 8s ds
ag br CRr ds as Js
dr ar Jr bs 8s as
dr ag Jr ds as Js
CR br dr bs 8s as
Cr br Jr ds as Js

Pesynsratom orpaHudeHust (CENEKIUU) OTHOIIEHUS 10 HEKO-
TOPOMY YCJIOBHUIO SIBJISIETCSI OTHOILICHHE, BKJIIOYAIOIEEe KOPTEKH OT-
HOLICHHUA-ONIEpaH/Ia, YAOBIECTBOPSIONINE TOMY YCIOBHIO.

Ilycte F — ¢opmyna, oOpa3oBaHHAs CIACIYIOIIUMH CpE-
CTBaMH:

a) OTepaHAaMH, SBJSIFOIIUMUCS KOHCTAHTaMH WM HOMEpaMH
KOMIIOHEHTOB;

0) apumMeTHIeCcKUMH OTiepaTOpaMy CpaBHEHUS;

B) noruueckumu oneparopamu (1), (MJIN), (HE).

B stoM ciydyae of{(R) eCTh MHOXECTBO KOPTEXKEU ¢, pUHA/-
JeKAMUX R, TAKKUX, YTO TIPH MOJCTAHOBKE I-I'0 KOMITOHEHTA ¢ BMECTO
M000T0 BXOXKICHUST HOMepa [ B (opMmyay F JAJsl BceX [ OHA CTaHET
vnctuHHON. Hammpumep, 62 > 3(R) 0003Ha9aeT MHOXECTBO KOPTEKEH,
MpUHAATICKAIUX R, BTOPOH KOMIIOHEHT KOTOPBIX OOJBIIE TPETHETO
KoMmrioHeHTa. M cenekmus 62 > 3(R) onpenensieT MHOXECTBO KOp-
TeXel, NpUHaANeKAKX R, BTOPOH KOMIIOHEHT (B) KOTOPBIX €CTh
bR. OtHOmenue 6B > bR(R) npuseneHo B TaoOm. 6.
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Pe3y.m>TaT onepanmuu OrpaHuYCHUusA (cenemmn) OTHOIIICHHUSA

A B C
A B c
C B d

Tabnuma 6

PesynsraToM mpoekIMK OTHOIICHUsS HAa 3aJaHHBIA HaOOp €ro
aTpuOyTOB OyIeT OTHOIIEHHE, KOPTEKHU KOTOPOro MONydYaloTCs Iy-
TEM B3STHA COOTBETCTBYIOIIMX 3HAaUYE€HWUH M3 3aJaHHBIX CTOJOLIOB
KOpTEKEeH OTHONICHHUSA-OIepanaa. Eciu mpu 3ToM BO3HUKAIOT KOpPTeE-
KU-TTyOIINKAThl, OHU YHHUYTOXKAFOTCSI.

CyTh 3TOH omepalyy 3aKII0YaeTcs B TOM, 4TO OepeTcsl OTHO-
IeHne R, yAalstoTCs HEKOTOPBIC U3 €r0 KOMIIOHEHTOB U (WJIN) Tiepe-
YIOPSIIOYUBAIOTCS. OCTABIIUECS KOMIOHEHTHI. [lycts R — oTHome-
Hue apHoctH k. O6o3HaUMM uepes iy, iy, ..., iy(R), TAC ij SBIAIOTCS
pPa3IMYHBIMA [ETBIMU YUCIAMHU B uamna3oHe oT 1 1o k, MPOeKIio
Ha KOMITOHEHTHI iy, Iy, ..., iy, T. €. MHOXKECTBO KOMIIOHEHTOB {di, d,

.., Ay}, TAKHX, YTO CYIIECTBYET HEKOTOPHIM NpHHAIICKANANA R
koprex (b, by, ..., by) ANMHBI k, yIOBIETBOPSIOMMIA YCIOBHIO a; = b;;
g j=1, 2, ..., m. Hanpumep, Ui MOCTPOEHUS HYXKHO M3 Ka)JIOro
KOpTexKa ¢, MpUHAIeKAmero R, copMupoBaTh KOPTEXK JUTHHEI 2 U3
TPETHETO U MEPBOTO €ro KOMIIOHEHTOB B YKa3aHHOM mopsinke. [lpu-
Mep MPOEKIINH MPUBEICH B Ta0M. 7.

TaG6nunma 7

Pesym,TaT onepanmuu NMPOCeKIUHA OTHOIICHUS

C A
Cp ag
Jr dr
dR Cp

2.4. llocTpensauuoHHAsA Moaenb

[TocTpenaunroHHas MOJENb MAaHHBIX MPEICTaBISET COOOM pac-
HIMPEHHYIO PEISIMOHHYIO MOJEIb, B KOTOPOH OTMEHEHO TpeOoBaHue
aroMapHOCTH aTpuOyToB. [103TOMY HOCTpPENAMOHHYIO MOJENb Ha3bI-
BalOT «HE MepBOi HOpMasbHOH (popmoi» (NF2) mim «MHOroMepHOi
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6a3oii JaHHBIX». OHA UCIIONB3YET TPEXMEPHBIE CTPYKTYPHI, TO3BOIISS
XpaHUTh B MOJAX TAaOMHUIBI Apyrue Tabmuubl. TeM cambiM pacimpsi-
IOTCS BO3MOYKHOCTH TIO ONHCAHHIO CIIOKHBIX OOBEKTOB PEanbHOTO
Mupa. B xadecTBe s3bIKa 3aIPOCOB UCMIONb3YETCS HECKOIBKO PACILIU-
penHblii SQL, mo3Bossromuil U3BIEKaTh CIOKHBIE OOBEKTHI M3 Ol-
HOW TabmuIIsl 6e3 oneparuii coenuueHus [13].

CyliecTByeT HECKOJIBKO KOMMEPYECKHX IOCTPEISILIMOHHBIX
CYB/1, 6osee noapoOHbIe CBEACHUS 0 HUX MOXKHO IOJIYYUTh Ha BeO-
cepBepax (upm-nipousBoautenei. [Toxanyi, caMbIMA HW3BECTHBIMH
13 HUX sBJstioTCs cucteMbl Adabas, Pick u Universe [13].

BakHBIM acriekToM TPaauIMOHHOW PENSIIIMOHHON MOJIeNN
JIAHHBIX SIBISETCS TOT (PAKT, YTO 3MEMEHTHI JaHHBIX, KOTOPHIE Xpa-
HSATCS Ha MEPECEUCHHUH CTPOK M CTOJIOIIOB TAONMIIBI, JOKHBEI OBITH
HEJETUMbI U SIMHCTBEHHBI. DTO 3HAYUT, YTO JIAHHBIC HE MOTYT OBITH
pa3BepHYTHI B TpoIiecce maibHelmme oOpaboTku. Takoe mpaBmiio
OBLIIO 3aJI0KEHO B OCHOBY PEJISILIMOHHON ajareOpsl MpH ee pa3paboTke
KaK MaTeMaTU4eCKOW MOIENH JaHHBIX. /[ampHeWIne ucciaenoBaHus
MOKa3aJIH, YTO CYIIECTBYET Psijl CIlydaeB, KOIJa OTpaHUYEHHUsS KIlac-
CHYECKOHN PENSIMOHHON MOJIENH CYIIECTBEHHO MEmaroT 3PQeKTHB-
HOW peann3anuu npuiaoxenuit [12, c. 73].

OneIT pa3paboTKH MPUKIATHBIX HH()OPMAIMOHHBIX CHCTEM
MOKa3aJl, 9TO OTKa3 OT 3TOW YCTAaHOBKH BEJET K KaYECTBEHHO ITOJIC3-
HOMY pacCIIMPEHUIO MOJCTH JaHHBIX. ECIU JOMyCTHTD, YTO 3HAUYCHUE
JAHHBIX MOXKET CaMO COCTOSTh M3 TOA3HAUCHHWH, TO B pe3yibrare
BO3HUKAET MOHSITHE MHOro3HayHoro nojs. IIpoie Bcero paccmarpu-
BaTh HA0OP MHOTO3HAUHBIX ITOJIEH B TAONHIIE KaK CaMOCTOSITEIbHYIO
BCTPOCHHYIO TaOIHITy.

[Ipu ycnoBum, 4TO0 BCTpOCHHAs TaOIHMIA YAOBIETBOPSIET 00-
UM KPUTEPHUSIM (HAIIPUMEpP, UMEET YHUKAIbHBIA KIIF0Y), €CTECTBEH-
HbIM 00pa3oM MPOMCXOIUT PACIIUPEHHUE ONEPATOPOB PEIIAIUOHHOM
anreOpsl.

Hekoropeie mocTpensuoHHbIE MOMAETH JaHHBIX MOTYT IIOJ-
JEPXKUBATh TaKK€ aCCOIMUPOBAHHBIE MHOTO3HAYHBIE ITOJIS, KOTOPhIE
4acTO Ha3bIBalOT MHOXKECTBEHHBIMHU TPYTIIIaMu. MIHBIMU CITIOBaMH, BBI
MOJKETE CBS3aTh HECKOJBKO CTOJIOIIOB C MHOXXECTBEHHBIMH 3HAUEHU-
SIMH B €JUHOE TIeJIOe, Ha3bIBaeMoe acconmanueil. [Ipu 3ToM B cTpoke
MEPBOC 3HAYCHUE OJHOIO CTONOIA acCOIMAIlMA COOTBETCTBYET IEp-
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BbIM 3HAYEHUSM BCEX JAPYTHUX CTOJOLOB accoLUaluy, B TaKOH xe
CBSI3M HAXOSATCS BCE BTOPBIC 3HAUEHHUS CTOIOMOB U T. 1. [12, ¢. 72].

O Tabnuuax, cogepKaliux MHOIO3HAYHbIE OIS, TOBOPST, YTO
OHM HaxoIATCs B HE MepBoil HopMmansHOH dopme, um NF2. Kak ObI-
JI0 3aMEYEHO paHee, MPH yCIOBUH, YTO MCIIOIb3yEeMBbIE MOJIS MOAYH-
HSIIOTCSI  OTpPENEeNICHHBIM IPaBUiIaM, TO3BOJISIIOIUM 00paarses
C HUMH, KaK ¢ Tabnuiamu, BCTPOCHHBIMH B Apyrue Tabiuiel, Gopma
NF2 He Hapymraet MpHHIMIB PEISIIMOHHON anreOpbl. bonee Toro,
Takas MHpOpMalMs MOJHOCTbIO JOCTYIHA, TaK KaK PacIIMpEHHbIE
OTIepaTophl, KOTOphIe paboTaroT ¢ Tabmumamu NF2, mMO3BONSIIOT W3-
BJIEKAaTh BCTPOCHHBIE TAaONWIBI U paccMaTpuBaTh AaHHBIE KaK WH-
¢dopmanuro, noctynusiyo u3 Tabmun INF [12, c. 74].

[logBoas MTOr BBIIECKA3aHHOMY, MOXKHO JaTh OINpENEICHHE
BTOPOil HOpManbHOH (QopMmbl: oTHOLIeHWe HaxoautTcs B NF2, ecim
oHo Haxomutcs B INF u kaxkIplii HekIroueBod aTpulyT (QyHKIHO-
HaJBHHO TIOJTHO 3aBUCHUT OT KITIOYA.

Jlanee paccMOTprMM OCHOBHBIE HANpPaBICHHUS HCCIIETOBAHUN
U pa3paboTOK B 00J1aCTH MOCTPENIAUOHHBIX cucTeM [12, c. 75—79].

1. Ba3el CIOXHO-CTPYKTYPHUPOBAaHHBIX OOBEKTOB (pENSALIOH-
Hasi MOJEJb C OTKA30M OT IEPBOI HOPMaIbHOM HOpPMBI).

2. AktuBHBIe 0a3bl naHHBIX. [lo onpenenennro b/] Ha3piBaeTcs
aktuBHOH, eciin CYBJ] 110 OTHOIIEHUIO K HEHl BBITIOIHSAET HE TOJIHKO
Te JeficTBHA, KOTOpPBIE BHO YKa3bIBaeT MOJI30BATENb, HO U JOMOJI-
HUTENIbHBIE JICHCTBHUS B COOTBETCTBUU C MPABUIIAMHU, 3aJI0KEHHBIMH
B caMmy bJl. OcHoBa atoii naeu coxepxainach B si3pike SQL. Ha ca-
MOM JIeJie TPUITep — 3TO BBEAEHHOE B b/ MpaBuio, B COOTBETCTBUH
¢ kotopsiM CVYDB]l nomkHa NpOU3BOAMTH JONOJHUTENBHBIE IEi-
crBua. OnHAKO TpUrrepbl HE OBUIM MOJHOCTBIO PEaTM30BaHBI HU
B OJTHOW U3 U3BECTHBIX CHCTEM.

3. HenyxtuBHble 0a3bl nanHbIX. [lo ompeneneHuto, AeAyKTUB-
Has B/[ cocTtout u3 AByX yacTeil: 3KCTEHCHOHAJIBHOM, Colep Kalllen
(baxTbl, ¥ MHTEHCHOHAJILHOM, coepKalleil npaBuiaa sl JOrHYEeCKO-
ro BBIBOJa HOBBIX (DAaKTOB HAa OCHOBE 3KCTEHCHOHAJBHON YacTH
u 3ampoca mnojib3oBarensd. [Ipu takom oOmem ompenenennn SQL-
OpPUEHTHPOBAaHHYIO pelsiuoHHyI0 CYBJl MOXXKHO OTHECTH K AETyK-
TUBHBIM cUCTeMaM. [[eiCTBUTEIbHO, ONPEJEIEHHBIE B CXEME PEIIs-
uroHHoM B/l mpencraBnenus — wHTEHCHOHAIbHas dacTh BJ[. Oc-
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HOBHBIM OTJIMYHEM pealbHoi nenykTuBHOW CYB/ oT pensmuonHoi
SIBJISIETCSI TO, YTO W MpaBUJia UHTEHCUOHAIBHOM yacTu b/l, 1 3ampochl
[10JIb30BaTEJIEH MOTYT COAEP)KaTh PEKYPCHIO.

4. Temnopanbable 0a3bl NaHHBIX. PensnuoHHas Momenb He
HOAJIEPKHUBAET BPEMsI KaKk 0COOyI0 IIEpEMEHHYI0, XOTs U pacliojiara-
er B SQL HexoTophiMU (QyHKIMAMH 0OpaOOTKM NaHHBIX Tuna date
u time. OObunbIe BJ] XpaHAT MIHOBEHHBI CHUMOK MOJCTH TPE-
MeTHOH obmactu. JIroboe n3MeHeHne B MOMEHT BPEMEHH ¢ HEKOTOPO-
ro o0beKTa MPUBOIUT K HEMAOCTYITHOCTH COCTOSHHS 3TOTO OOBEKTa
B IIpEABIAYIIHI MOMEHT BpeMeHu. B OonbmmHcTBe pa3zButhix CYB]]
MIPEBITYIIEe COCTOSIHIE O0BEKTa COXPAaHAETCSA B )KypHalle M3MEHe-
HUH, HO BO3MOYXXHOCTH JJOCTYTIa CO CTOPOHBI MOJIb30Bareis Het. [lan-
Has mpoOjieMa YacTo peIIaeTcsl MyTeM SIBHOTO BBOAA B XPaHUMBIE
OTHOLICHUS SIBHOTO BPEMEHHOI'O aTpuOyTa U MOJACPKHUEM €ro 3Ha-
YeHHUsI Ha ypoBHe mpuioxeHud. Tak B ctannmapre SQL mosBUIHCH
CrieMaNbHbIC THUIIBI JaHHBIX date u time.

5. MaTerpupoBanHble, ik ¢eaepaTuBHbIC, CUCTEMBl U MYIlb-
THOAa3bl NaHHBIX. HanpaBneHue WHTETPUPOBAHHBIX, WK (enepaTHB-
HBIX, CUCTEM HEOAHOPOAHBIX b/l M MynbTu-bJ[ MosiBUIOCH B CBSI3U
C HEOOXOAMMOCTBIO KOMIUIEKCUpOBaHus cucteM b/, ocHOBaHHBIX Ha
Pa3HBIX MOAENAX MaHHBIX U ympasisembix pasHbiMu CYBJ[. OcHOB-
HOMW 3aia4yedl MHTEerpauu HeogHopoAHbix BJl sBnsercs npenocras-
JICHWE TIONb30BaTENIIM HHTETPUPOBAHHOM CHUCTEMBI II00aIbHOM
cxembl BJl, npeacTaBieHHON B HEKOTOPOW MOJAENIU JaHHBIX, U aBTO-
MaTu4eckoe MpeoOpa3oBaHWE ONepaTtopoB MaHHITynupoBaHus bBJl
100aJTbHOTO YPOBHSL B ONEPATOPHI, MOHSATHBIE COOTBETCTBYIOIINM
nokanbHEIM CYBJI. B Teoperndeckom 1miane mpobiaemMsl mpeodpas3o-
BaHUS pELICHHI.

6. «CYB]] crnenyromiero mokojaeHus». TepMUH «CUCTEMBI Clie-
IyIOIIero (WM TPEThEro) MOKOJIEHUS» BOIIEN B JKU3HB IMOCIE OITy0-
JIUKOBaHUS TPYIIIOW M3BECTHBIX CHENHAIMCTOB B obmactu b/l «Ma-
HUdecTa cucTeM 0a3 JaHHBIX TPETHEro MOKOJIeHHs». CTOPOHHHUKH
9TOTO HANpaBJICHUs IPUACP)KUBAIOTCA MPUHIMIIA 3BOJIIOLHOHHOIO
pasButusi Bo3moxHocTeit CYBJ] 0e3 KopeHHOTO M3MEHEHUS TPeIbl-
OYUIUX TOJXOJOB U C COXPAaHEHHEM COBMECTHMOCTH C CHCTEMaMH
npensiaynero nokosnenus. B nerom CYB]] cnepyromiero moxose-
HUSI — 3TO MPSMBbIE HACTIETHUKH PEIISIIUOHHBIX CUCTEM.
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YacTtuuHO TpeOoBaHUS K CHCTEMaM CIIEAYIOIIEro MOKOJIEHUS
03HAYaIOT MPOCTO HEOOXOAUMOCTh pean3alliy WIH YCUJICHUS IaBHO
W3BECTHBIX CBOWCTB, OTCYTCTBYIOIIMX B OOJBUIMHCTBE TEKYLIHX pe-
ssaoHHbBIX CYB/] (orpaHrYeHus eJI0CTHOCTH, TPUITEPhI, MOAU(U-
kanus b/l gepe3s VIEW u T. 1.). B uncno HOBBIX TpeOOBaHUl BXOMSAT:

— MOJIHOTAa CUCTEMBI TUIIOB, noaep:xkuBaembix B CYB/I;

— TIOAIEPKKA NEPAPXUHU M HACJIEIOBAHUS THIIOB;

— BO3MOKHOCTH YITPaBIEHHUS CIOKHBIMH OOBEKTaMH H T. [I.

7. MHOrOoMepHble MozieTi. MHOroMepHBIE MOJIENIN pacCMaTpH-
BAalOT JIaHHBIE JHOO0 Kak (akThl C COOTBETCTBYIOIIMMH YUCICHHBIMU
napaMeTpaMu, JIM0O KaK TEeKCTOBBIE U3MEPEHHs, KOTOphIe XapaKTepH-
3yIOT 3TH (akTbl. MICTOUHMKOM Ui MHOTOMEPHBIX 0a3 JaHHBIX IIO-
CITy’KUJIM HE COBPEMEHHBIC TEXHOJIOTHH 0a3 JaHHBIX, a ajaredpa MHO-
TOMEPHBIX MaTpHIl, KOTOpas MUCHOIb30BaJach A PYYHOTO aHAIHM3a
maHHBIX ¢ koHIa XIX croneTns.

OneKkTpoHHbIE TAOIMIBI HE MOAXOMAT IS yNPABICHUS U Xpa-
HEHUS MHOTOMEDPHBIX MaHHBIX, MOCKOJIBKY OHH CIHIIKOM >KECTKO
CBSI3BIBAIOT JIAHHBIE C MX BHEIIHUM BUIOM, HE OTIENAA CTPYKTYPHYIO
HHGOPMALMIO OT XKEJaeMoro npeacTaBieHus nHpopmamu. Craxem,
n00aBJIeHNE TPETHETO M3MEPEHUs], TAKOrO KaK BpeMsi, WIN TPYIIH-
POBKa JITaHHBIX MO OOOOLIEHHBIM THIIaM MPOLYKTOB TpeOyeT 3Ha4u-
TENbHO OoJiee CIIOXKHON HacTpoiiku. MHoOromepHsle 0a3bl JaHHBIX
paccMaTpUBalOT AaHHBIE KaK KyObl, KOTOpBIE SIBIISIOTCS] 00001IeHnEM
ANEKTPOHHBIX TaONuUI Ha JI000e yncino u3Mepenuii. Kpome toro, Ky-
OBl MTONAECPKUBAIOT HEPAPXHUI0 M3MepeHuit u dhopmyn 6e3 mydmmpo-
BaHMs MX onpeneneHuii. Habop coorBeTcTByIOMMX KyOOB COCTaBIIs-
€T MHOTOMEPHYIO 0a3y JaHHBIX (XpaHWIUIIIE JaHHBIX).

Kybamu nerxo ympaBisiTh, 100OaBisisi HOBbIe 3HAYCHUSI M3MeE-
peHmii. B 00bIYHOM 00WXOIE STUM TEPMHUHOM O0O03HAYAIOT (UTYPY
C TpeMsI U3MEPEHUSIMH, OJHAKO TEOPETHUECKU KYyO MOXKET UMETH JIF0-
0oe uyucimo m3MmepeHuit. Ha mpaktuke wyaiie Bcero KyObl JaHHBIX
nMeroT oT 4 no 12 wmsmepennii. COBpPEMEHHBI HHCTPYMEHTapHiA
94acTO CTAJKUBACTCS C HEXBATKOW IPOM3BOIUTEIBHOCTH, KOTHA TaK
Ha3bIBaeMbIi TUIIEPKYO nmeeT cBbite 10—15 uzmepenuii.

OTO MOPOXKAAET HECKOJIBKO BaXKHBIX TE€HAEHLMH. J/laHHbIE, KO-
TOpBIE HEOOXOAMMO aHAIM3HUPOBAaTh, CTAHOBATCS Bce Oojiee pacrpe-
neneHHbIMUA. K mpuMepy, 5TO 4acTo HEOOXOOUMO ISl BBIOJTHEHUS
aHanu3a, MpU KOTOPOM HCIIOJNB3YIOTCS JaHHble B gopmare XML,
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TIOJTy9aeMbIe C OTpeIeNICHHBIX BeO-caiiToB. PacTymas pacnpeneneH-
HOCTh JaHHEIX, B CBOK) O04epe/ib, TpeOyeT MPUMEHEHUS METOJIOB, KO-
TOpBIC TTO3BOJISIOT JIETKO J00ABIISATH HOBBIC JIAHHBIC B MHOTOMEPHBIC
0a3pl JaHHBIX, TEM CaMBIM YTPOIIas 3aJaq4y CO3JaHHS WHTETPHPO-
BaHHOI'O XpaHWINIIA AaHHbIX. Cpeau MpUMEpOB — aBTOMAaTU4YecKas
TeHepalus W3MEpPeHHd W KyOOB W3 HOBBIX HCTOYHUKOB JaHHBIX
1 METObI HpOCTOI\/’I u llI/IHﬁMI/I‘I@CKOﬁ OYMCTKHN JAaHHBIX.

2.5. 06bEKTHO-OpMEHTUPOBAHHAA MOENb

HanpaBnenne 00bEKTHO-OPUEHTHPOBAaHHBIX 0a3  JaHHBIX
(OOB/l) BO3HUKIIO CpaBHUTEIHHO AaBHO. IIyOnmKaIuu MOsBISUIACH
yxe B cepenuae 1980-x rr. OgHako Hanbojiee aKTHBHO 3TO HalpaB-
JIEHHE pa3BUBAeTCs B mociegHue roasl. C KakIsIM TOJOM YBEIHYU-
BaeTCs YHCIIO MyONUKAMK U PEeaTn30BaHHBIX KOMMEPUYECKUX U JKC-
MIePUMEHTAJIBHBIX CUCTEM.

Bosnuknosenue nHampasnenuss OOBJl onpenensercs HeoOxo-
JUMOCTBI0 pa3pabOTKH CIOXKHBIX HH(POPMAIMOHHBIX MPUKIIATHBIX
CUCTEM, ISl KOTOPBIX TEXHOJOTHS MPEANIECTBYIONINX cHCTeM bJ[
He ObUIa BIIOJTHE YAOBJIETBOPUTEIHHOM.

OcnoBnas mpaktuueckas ¢pyHkuust OOB/] cBsizaHa ¢ motpe6-
HOCTBIO B HEKOTOPOH HMHTEIPHUPOBAHHOW CpeAe NMOCTPOEHUS CIIOXK-
HBbIX WHGOPMAIIMOHHBIX CHCTEM. B 3TOH cpeie MOJIKHBI OTCYTCTBO-
BaTh IPOTUBOPEYMS MEXKTY CTPYKTYPHOM M MOBEAECHUYECKON YacTIMHU
MPOeKTa M JOJDKHO TOIJEPKUBAThCS APPEKTUBHOE YIIPABICHUE
CIIO)KHBIMH CTPYKTYpaMH JTaHHBIX BO BHeIIHeW mamatu. C 3Toi ToY-
ku 3peHus s3bikoBas cpena OOB — 00bEKTHO-OpHEHTUPOBAHHAS
CUCTEMa TPOTPaAaMMUPOBAHUS, €CTECTBEHHO BKJIFOYAIONIAS CPEICTBA
paboTsl ¢ nonroBpeMeHHbIME 00bekTamu [ 12, c. 88].

OOBEKTHO-OPHEHTHPOBAaHHAS MOJICTb JIAHHBIX BKIIIOYAET TPH
acreKTa:

— CTPYKTYPHBII;

— IICJIOCTHBIN;

— MaHUITYSITHOHHBIA.

Crpykrypa OOBEKTHOH MOJENH OIUCHIBAETCS C TIOMOIIBIO
TpeX KJIIOUeBHIX MoHATHH [12, ¢. 89-91].
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1. MHKancymsaus — KaXIblii OOBEKT 00JaacT HEKOTOPBIM
BHYTPEHHUM COCTOSHHEM (XpaHUT BHYTPU ceOs 3alucCh JaHHBIX),
a Takke HabOpOM METOIOB — TPOIEIyp, C MOMOIIBI0 KOTOPBIX
(M TOJNBKO TaKUM OOpa30M) MOKHO TOIYYUTH IOCTYI K JaHHBIM,
OTIPENICISAIONIMM BHYTPEHHEE COCTOSHUE O0BEKTa, WIN U3MECHUTh UX.
Takum 00pa3oM, OOBEKTHI MOXKHO paccMaTpuBaTh KaK CaMOCTOS-
TEJIBHBIC CYIITHOCTU, OTACJICHHBIC OT BHCITHETO MHpPaA. HpI/IMepI

Class Point { // BBOIMM HOBBIN THIT JaHHBIX - 00BEKT "TOUKa"
X,Y : int; // naHHBIE 00BEKTA - KOOPAUHATHI TOUKH
Point(X : int, Y : int); // KOHCTpyKTOp 0OBEKTA - IPOLIEAYPA, BEI3bIBAEMAs
// ipu ompeneneHny nepeMeHHoi Ha 6a3e 00beKTa u
// mprcBanBaroIIasl 3HAYESHUSI €ro JaHHBIM
Draw(); // metop "HapuCOBaTh TOUKY"
Erase(); // meton "crepeTb TOUKy"
Move(newX,newY);  // meron "mepeMecTHTh TOUYKY" (M3MEHSET IaHHbIE
// oOBeKTa)
int GetX(); // MeTox "moydnTh 3HAYCHHE O X"
int GetY(); // MeTox "moydnTh 3HAYCHHE IO Y "
// BCe METO/IBI TOJDKHBI OBITH OTTMCAHBI, HATTPHUMED
// peanmuzanus Mmetoaa Move:

Move(newX : int, newY : int) {

X=newX; // 3aIIMCh HOBBIX JAHHBIX B OOBEKT
Y=newY; //

H

} // KOHeIl oTMcaHus 00bEKTa

Begin // OCHOBHAS TIPOLIEAYpa MPOTPAMMBI

Point A(0,0);  // co3naTh HOBBI OOBEKT U IIPHCBOUTH EMY JIaHHBIC

for i=1 to 100 // co3naTh LUK
A.Draw(); // HApHUCOBATDH TOUKY
A.Hide(); // cTepeTh TOUKY

A.Move(i,i*10); // mpuCBOUTB IK3EMIUIAPY OOBEKTA HOBBIE JAHHBIE
endfor; /!

print(A.GetX(),A.GetY()); // mony4uTh M Hame4aTaTh JaHHBIE OOBEKTa
End.
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W3 atorOo mpuMepa BHAHO, UYTO MBI HE MOXKEM HaIpPsSIMyI0 00-
pPaTUTHCA K JaHHBIM O0BEKTa, a JOJDKHEI BBI3BIBATH METOA Move it
m3MeHeHns ero manHeix U GetX, GetY s cuMTHIBaHUS 3HAYCHUI
oTuX AaHHBIX. OOBEKT CKPHIBACT CBOIO BHYTPEHHIOID CTPYKTYDY,
MMEHHO 3TO CBOMCTBO U HA3bIBACTCS «MHKAICYIALIUECH.

2. HacregoBanre — BO3MOXKHOCTB CO37aBaTh U3 KJIACCOB 00b-
€KTOB HOBBIC KJIACCHI OOBEKTOB, KOTOPBIE HACIEIYIOT CTPYKTYpPY
M METOJIbI CBOMX MPEAKOB, J00ABIISAS K HUM YEPThI, OTPAXKAIOIINE UX
CcOOCTBEHHYIO MHIIMBUAYaIbHOCTh. HacmenoBanue MoxxeT OBITH Mpo-
CTBIM (OOWH TPENOK) M MHOXECTBEHHBIM (HECKOIBKO IPEIKOB).
IIpumep:

Class Circle extend Point { // co3maemM HOBBI 0OBEKT "OKPYKHOCTB",
// Hacnemyromuii cBoiicTBa 0OBEKTa "ToukKa"
Radius : int; // mo6aBnsem HOBOe moJie "pagmyc", mons X u Y HaciIeIyroTcs
// OT pOTUTENBCKOTO 00BEKTA

Circle(X:int,Y:int,Radius:int); // KOHCTpyKTOp HOBOTO OOBEKTA

Draw(); // mepeonpeaensieM HEKOTOPhIE METOIBI
Hide(); // pomuTeNnbCKOro 00beKTa, MeTo Move HaciemyeTcst

GetRadius(); // BBOTUM HOBBIN MeTOJ "TIONydUTh 3HAUCHHE paanyca"
// meronpl GetX u GetY HacmeayroTCs OT POJIUTEIHCKOTO 0OBEKTA

}

3. [Tomumopdusm — pas3audHbie 0OBEKTBI MOTYT IO-PA3HOMY
pearupoBaTh Ha OIUHAKOBBIC BHEIIHWUE COOBITHS B 3aBUCUMOCTH OT
TOT0, KaK peasin30BaHbl MX MeTonsl. [Ipumep:

Begin

Point A(100,100);

Circle B(200,200,50);

A.Draw(); // prcyeT TouKy
B.Draw(); // prCyeT OKPYKHOCTh
End.

OCHOBHBIE TPYIHOCTH OOBEKTHO-OPUEHTHPOBAHHOTO MOJEINH-
pOBaHHSA JAHHBIX TMPOUCTEKAIOT M3 TOTO, YTO TAaKOTO Pa3BUTOTO
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MaTEMaTHYECKOTO arapara, Ha KOTOPBIM MOTIIa OBl OMHPAThCS 00-
mas 00BEKTHO-OPUCHTUPOBAHHAS MOJCTh JTAHHBIX, HE CYIIECTBYET.
[losTomMy nmo cux mop HeT 0a30BO OOBEKTHO-OPUEHTHPOBAHHOM
MOJICJIH.

Knaccudeckum mpenacTaBuTeneM OOBEKTHO-OPHEHTUPOBAHHO-
ro nonxona seisercs CYBJ O2. B O2 nmonaepkuBarOTcst 00bEKTHI
M 3HAYCHMUSL.

OO6bekT — 310 mapa (MISHTU(HUKATOP, 3HAYEHHE), MpHYEM
OOBEKTHl WHKAICYJUPOBaHbI, T. €. MX 3HAYCHUs JTOCTYIHBI TOJBHKO
4yepe3 METObl — MPOLEAYPbI, IPUBA3aHHBIC K 00BEKTaM.

3HaYeHUs MOTYT OBITh ATOMAPHBIMH HJIH CTPYKTYPHBIMHU.

CTpyKTypHBIE 3HaYE€HUS CTPOSATCS U3 3HAYCHUH WIH OOBEKTOB,
MIPEJICTABICHHBIX CBOMMH HJEHTH(HUKATOPAMH, C TIOMOIIbIO KOH-
CTPYKTOPOB MHOXECTB, KOPTEIKEH M CITUCKOB.

DJEeMeHThl CTPYKTYPHBIX 3HAYEHHUH TOCTYIHBI C TIOMOIIBIO
MPeIOTIPEICTICHHBIX ornepanuii (MIpUMUTHBOB). BO3MOXKHEI /1Ba BUa
OpraHM3alliy JaHHBIX:

— KJIACChl, 9K3EMIUIIPAMHU KOTOPBIX SIBJSIOTCS OOBEKTHI, WH-
KaIlCYJIMPYIONINE TaHHBIE U TTOBEICHUE,

— THIIbI, 9K3EMIUIIPaMH KOTOPBIX SBJISIOTCS 3HAUCHUSI.

KaxioMy KJlacCy CONOCTaBIISETCS THII, OIMUCHIBAIOLIHIA CTPYK-
TYpY 3K3EMILISPOB Kiacca. THITBI ONpeaesiFoTcsS PeKypCUBHO Ha OC-
HOBE aTOMAapHBIX THIIOB W paHEEe OIpPEEeICHHBIX THIIOB M KJIACCOB
C IpUMEHEHHEM KOHCTpYKTOpoB. [loBemeHdUeckass CTOpoHa Kiacca
orpenesseTcss HAOOPOM METOJIOB.

OOBeKTH ¥ 3HAYCHUS MOTYT ObITh UMeHOBaHHBIMU. C UMEHO-
BaHHEM O00BEKTA WJIM 3HAUCHUS CBsA3aHa JOJITOBPEMEHHOCTh €ro Xpa-
HEHMUSL:

— ro0ble UMEHOBaHHBIE OOBEKTHI WM 3HAUYEHUS JOJITOBpE-
MEHHBI;

— r00bIe OOBEKT MJIM 3HAUEHHUE, BXOSIIUE KaK 4acTh B JIPY-
roil IMEHOBaHHBIN OOBEKT WM 3HAYEHHE, JOITOBPEMEHHEI.

C moMoIIpi0 CHeNraIbHOTO YKa3aHus, 337]aBaeMOT0 TIPH OTIpe-
JICIICHUM KJIacca, MOXKHO JOOUTHCS JIOJITOBPEMEHHOCTH XPaHEHUS
JMo0oro 00bEeKTa 3TOro Kiacca. B 3ToM cityuae cucreMa aBToMaTuye-
CKH TIOPOXKIACT 3HAYCHHE-MHOKECTBO, MMsI KOTOPOTO COBIAIacT
C UMEHEM Kjacca. B 3ToM MHOKECTBE rapaHTHPOBAHHO COAEPKATCS
BCe 00BEKTHI JAHHOIO Kilacca.
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Merton — 3T0 OporpaMMHBIN KOJ, IPUBS3aHHBINA K KOHKPET-
HOMY KJlacCy M NMPUMEHHMBIH K 00BEKTaM 3Toro kimacca. Onpenerne-
Hue Meroga B O2 nmpousBonuTcs B ABa 3Tana. CHavanga oOBsABIACTCS
CUrHaTypa MEeToa, T. €. €ro UM, KJIacC, TUIIbl WIK KJIacChl apryMeH-
TOB U THII WIH KJIacc pe3yasTara. MeTonbl MOTYT OBITh MTyOJTMYHBIMU
(moctynHBIMU U3 00BEKTOB APYTHX KJIACCOB) WJIM MPHUBATHBIMU (J0-
CTYIHBIMHU TOJILKO BHYTpPH JIaHHOTO KJlacca).

[TorpebHOCTS, TOAMEPKAHUS B OOBEKTHO-OPUEHTHUPOBAHHOM
CVYB/] He TONBKO 53bIKAa (CEMeMCTBa S3BIKOB) MPOrPaMMHPOBAHHS
OOB/l, HO ¥ pa3BHUTOrO S3bIKa 3aMPOCOB B HACTOSIIEE BPEMS IPH-
3HAETCSI MPAKTUIECKN BCEMHU Pa3pabOTUNKaAMH.

B pamkax maHHOH MOTPEOHOCTH CYyLIECTBYET TPH MOAXOIa
K (hOpMHPOBAHHIO SI3bIKA:

— TIEPBBIH TOXOA — S3BIKH, SIBISIOIIAECS OOBEKTHO-OPUCH-
TUPOBAHHBIMU PACIIMPEHUSIMH SI3BIKOB 3alPOCOB PEIALUOHHBIX CH-
creM. HanbGonee pacmpocTpaHeHbl S3bIKM ¢ CHHTAKCHCOM OJHM3KUM
K U3BeCTHOMY s13bIKy SQL. DTO CBsI3aHO € €ro OOLIUM MPU3HAHUEM
1 Ype3BBIYAHO MIMPOKUM PACIIPOCTPAHCHUEM;

— BTOPOM TOZXO0J] OCHOBBIBAETCSA HAa MOCTPOEHHUM IOJIHOTO JIO-
THYECKOTO OOBEKTHO-OPHEHTHPOBaHHOTO HcumcieHus. [lo moBomy
MOCTPOEHUSI TAKOTO MCYHCICHUSI UMEIOTCS TEOPETHYECKHE PadOTHI,
HO 3aKOHYEHHBI W TNPAaKTUYECKHU PEaNN30BAHHBIA S3BIK 3aIIPOCOB
HEU3BECTEH;

— TpeTHii IOAXO0J, OCHOBBIBAETCS Ha MPUMEHEHUH JICTyKTUBHO-
ro moaxona. B 0oCHOBHOM 3TO oTpakaeT cTpeMyieHHe Pa3paboTUMKOB
K CONM)KEHHUIO HAIpaBJICHUH NETYKTUBHBIX U OOBEKTHO-OPHUEHTHPO-
BaHHBIX B/I.

Crangapr ODMG. ODMG (Object Data Management
Group) — xoHcopruyM noctaBmmkoB OOBJl u apyrux 3anHTEpeco-
BaHHBIX OpraHu3auui, co3naHHeli B 1991 r. Ero 3apmaueil sBisiercs
pa3paboTka cTaHAapTa Ha XpaHeHUE 00BEKTOB B 0a3ax JIaHHBIX.

ODMG pnoGaBisieT BO3MOKHOCTH B3aMMOJEHCTBUS ¢ OazaMu
JAHHBIX B OOBEKTHO-OPHEHTHUPOBAHHBIE SI3bIKH MIPOrPaMMHUPOBAHUSL:
OTIPENENSIOTCS CPENCTBAa JIOTOBPEMEHHOTO XpaHEHHUs OOBEKTOB
U pacIIupseTcs] CEMaHTHKA SI3bIKa, BHOCSTCSI OTIEPAaTOPHI YIPaBICHUSI
naHHbIMU. CTaHAAPT COCTOUT U3 HECKOJIBKUX YacTEH.

1. OObekTHast Mozmenb — YHH(UIIMPOBAaHHAsT OCHOBA BCETO
cranaapra. OHa pacumpseT 00beKTHYI0 Moziellb KoHcopimyma ODMG
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3a CUeT BBEICHUS TAKUX CBOMCTB, KaK CBS3U M TPaH3aKLUM Jyii oOec-
neyeHus: QyHKUMOHATBHOCTH, TpeOyeMOol Py B3aUMOJCHCTBHHU ¢ Oa-
3aMH gaHHbBIX. KiroueBble KoHIENuU 00beKkTHOI Mogenu ODMG:

— HajleneHue OObEKTOB TaKMMU CBOMCTBaMH, Kak aTpHOyTbhI
U CBSI3U;

— METOJIbI 00BEKTOB (IIOBEIICHHUE);

— MHOYKECTBEHHOE HACJIEIOBAHHUE;

— UACHTU(UKATOPHI 00BEKTOB (KITHOUN);

— OIpeZieTIeHe TaKUX COBOKYMHOCTEH 0OBEKTOB, KaK CIHCKH,
HaOOPBI, MACCUBBI H T. [I.;

— OMOKMpPOBKa 0OBEKTOB M M3OJISIHS JJOCTYIIA;

— omnepanuu Haj 0a30i JaHHBIX.

2. SI3pik omucanusi o0vekToB (ODL — Object Defifnition
Language) — cpencTBo ompeesieH st cXeMbl 0a3bl JJaHHBIX (IO aHa-
norun ¢ DDL B pensimonnsix CYB/I). ODL coznaer cioit aberpakt-
HBIX ONHUCAHUH TakK, YTO cxema 0a3bl JaHHBIX CTAHOBUTCS HE3aBHCHU-
Ma Kak OT S3bIKa MporpaMMupoBanus, Tak u o CYB/I.

3. f3pik  oObekTHBIX 3ampocoB (OQL — Object Query
Language) — SQL-monoOHbIM AeKIapaTUBHBIA S3bIK, KOTOPBIN
MPeaoCTaBisieT 3PPEKTUBHBIC CPEIACTBA JJIs U3BJICUCHUS 00BEKTOB M3
0a3bl TaHHBIX, BKJIIOYAsi BBICOKOYPOBHEBbIEC IIPUMHUTHUBHI 1711 HAOOPOB
00BEKTOB M OOBEKTHBIX CTPYKTYP.

W3 uyucna apXuTeKkTyp C TPaAWLHOHHOM OpraHm3alyedl Hau-
Oonbiee BiMsHHE Ha OOBeKTHO-opueHTHpoBaHHble CYDBJ] oka3za-
JU PESILMOHHBIE CHCTEMbl. MHOrME OOBEKTHO-OPUEHTHPOBAHHBIC
CUCTEMBI CTPOSITCSI HaJ HEKOTOPOM CYHIECTBYIOLIEH PENSILIMOHHOM
CYB/J. Kpome Takoro NpUMEHEHHUS pPEIALUOHHBIX CHCTEM, IS
yIpouieHus: pa3paboTKu 00bekTHO-opueHTHpoBanHol CYB/] pas3su-
Thie B persannoHHbIX CYBJl MeTomp! IpUMEHSIOTCS U B 3aHOBO pas-
palarbIBaeMbIX 00BEKTHO-OPUEHTUPOBAHHBIX CHCTEMAX.

HenocpeacTBeHHBIM NpenIeCTBEHHUKOM 00bEKTHO-OPUEHTH-
poBaHHBIX CYB/] sIBISIIOTCS CHCTEMBI, TONNEPKUBAIOIINE OpPTraHu3a-
IO CIIOKHBIX OOBEKTOB (TIOCTPEISIIUOHHBIE CUCTEMBI). DTH CHCTe-
MBI OOJNBIICH YacThIO MOSBUJIMCH MO MPUYMHE HECOOTBETCTBHS BO3-
MoxHOCTel pemsuuoHHbIX CYBJl moTpeOHOCTAM HeTpaJHIMOHHBIX
NPUIOKEHUH (aBTOMAaTH3alMsI IPOSKTUPOBAHNUS, MHXKECHEPUS U T. 1.).
B Takux cucreMax 4acTUYHO MOAJEPKUBAETCS CTPYKTYpHasl 4acTb
OOB/] (6e3 BO3MOXKHOCTEH HACIICTOBAHN).
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Hpyroii ocHOBOM 00BeKTHO-OpreHTHpOBaHHBIX CYbBJI sBis-
I0TCS pacuiupsieMble cucteMbl. OCHOBHAS UJIeS TAKUX CUCTEM COCTO-
WT B TIOAJIEp’)KaHUM HAbOpa MOAYJel ¢ YeTKO OTOBOPEHHBIMH MHTEP-
(eticamu, Ha 6a3e KOTOpPOro MoxHo ObicTpo moctpouth CYB/I, onu-
parolyiocs Ha KOHKPETHYIO MOJIENb JaHHBIX WU MPEIHAa3HAYCHHYIO
JUTSI KOHKPETHOM 00JIacTH IPUMECHECHHM.

2.6. XML-paHHbIe

Pacmmpsiemsrii si36ik pa3merku (Extensible Markup Language,
XML) ommceiBaeT kimacc o0bekToB XML-document, a Taxke dHa-
CTHUYHO OIHKCHIBACT PabOTy KOMIIBIOTEPHBIX HpOrpamMm, oOpadaThl-
BafOIINX O0BEKTHI C JaHHBIMH, PEATU3YIONTIMH dTOT Kiacc. XML —
3TO TPHKIAJAHOW ypoBeHb WM ycedeHHas ¢popma SGML — cran-
JIapTHOTO 000OIIEHHOTO sA3bIKa pa3MeTKu. [lo cBoeMy mocTpoeHHro
XML-gokyMeHT siBsieTcst mofHOIeHHBIM SGML mokymeHTOM.

SA3pik XML Obin pazpaboran rpynmoit XML Working Group
(mepBonavansHO HazeiBaeModi SGML Editorial Review Board),
chopmupoBanHoii B 1996 r. mox marponarom World Wide Web
Consortium (W3C).

XML-ngoxyment. OObekT maHHBIX cTaHOBUTCS XML moky-
MEHTOM, €CII B COOTBETCTBUU C OIpPEACICHUIMH O00CYyXKIaeMoi
cnenu(uKauy OH sBJseTcs KoppeKkTHbIM. Koppektabiii XML-noky-
MEHT TaKX€ MOXKET CTaTh JNeHCTBUTENBHBIM, €CJIM OTBEYaeT HEKOTO-
PBIM IOTIOTHUTENBHBIM OTPAaHIUYCHUSIM.

Kaxxaprit XML riMeeT JOTHYecKyto U QU3UIECKYI0 CTPYKTYPY.
duznyecKn JOKyMEHT COCTOUT U3 3JIE€MEHTOB, HA3bIBAEMBIX CYIIHO-
ctsamu. JIrobas CyIIHOCTh MOXKET CCHUIAThCS Ha JPyTHE CYIIHOCTH,
obecrnieunBasi MX BKJIIIOYCHUE B JAHHBIM TOKYMEHT. JIOKyMeHT Hauu-
HAeTCs C «KOPHS» WM CYIIHOCTU JOKyMeHTa. C JIOTHYECKON TOUKH
3peHus, JOKyMEHT CTPOUTCS M3 JCKIapamnid, dIeMEHTOB, KOMMEHTa-
pHUEB, CCHUIOK HAa CUMBOJ M MHCTpYKLKH 00paboTku. Bee onu pasme-
YaroTCs B IOKYMEHTE SIBHBIM 00pa3oM.

Koppexrasrit XML-mokymeHT. TeKCTOBBIN OOBEKT CTAHOBUTCS
koppekTHbIM (Well-formed) XML-mokymeHTOM, €ciu:

1) kak eMHOE 1IeTI0e OH COOTBETCTBYET clieHapuio document;

2) OTBEHaeT BCEM OTPAHMYEHHSIM KOPPEKTHOCTH, MPEACTaB-
JICHHBIM B 3TOW CHICIU(DUKAIINH;
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3) Bce pa3oOpaHHBIC CYIIHOCTH, Ha KOTOPHIC B JAHHOM JIO-
KyMEHTE TpPSIMO WM KOCBEHHO IENAaeTCsl CCHUIKA, SIBIIIOTCA KOp-
PEKTHBIMHU.

[IpeobpazoBanue B s3bike XSLT mpencraeT B BHAE KOPPEKT-
Horo XML-1oKyMeHTa, COOTBETCTBYIOIIETO TPeOOBaHUSAM AJISl TPO-
crpaHcTB uMeH u3 Pexomenpanmu XML. OHO MOXET coaepKaTh Kak
2JIEMEHTHI, ompeneiasieMble B XSLT, Tak W 3JeMEHTBI, KOTOpHIC
B XSLT He ompenenensl. DneMeHTHI, onpeneisiemple B XSLT, oTmu-
YaroTCsl MPUHAIJISKHOCTRIO K KOHKPETHOMY MPOCTPAHCTBY HMEH
XML, xotopoe B AaHHOU crielM(UKAMH Ha3bIBACTCS MPOCTPAHCT-
BoMm umeH XSLT.

[IpeobpazoBanue, BeipakeHHOE yepe3 XSLT, onuceiBaeT mpa-
BHJIa TPEoOpPa30BaHUs MCXOMHOTO JepeBa JOKyMEHTa B KOHEYHOE
nepeBo. [IpeoOpasoBaHue CTPOUTCS MTyTEM COIOCTABICHUS 00pa3IoB
1 mabmoHoB. O0pa3en cpaBHUBAETCS C AIEMEHTaMH HCXOIHOTO Jie-
peBa, a maOlIOH HCHOJB3YeTCS JUIS CO3JaHHUs YacTeil KOHEYHOro
nepesa. KoHeunoe niepeBo oTaeneHo oT McXoaHoro nepesa. CTpyk-
Typa KOHEUHOTO JepeBa MOXKET MOJHOCTBIO OTINYATHCS OT CTPYKTY-
PBI HCXOMHOTO JiepeBa. B xome mocTpoeHuss KOHEYHOTO JiepeBa dlie-
MEHTBI HCXOJTHOTO JIepeBa MOTYT TIOABEPraThCsl (PUIBTpaIiy U mepe-
YHOPSIOYEHUIO, TAKKE MOXKET OBITh 100aBJIeHA HOBAsI CTPYKTYpa.

[IpeoOpa3zoBanue, BeIpaxkeHHoe yepe3 XSLT, Ha3pIBaeTCs CTU-
geMm (stylesheet). Dto caenano mias Toro, 4yTtoOBI B Cllydae, Koraa
XSLT npuoautcs k cnosapto dopmarupoBanust XSL, qanHoe mpe-
00pa30BaHUE BBIMOIHSUIIO (DYHKLIUHN CTHIIS.

He xonkperusupyercs, kakum obpazom ctuiie XSLT mpuss-
3pIBaeTcsl K ToKyMeHTy XML. Pexomenayercs, 4ToObl MpOLECCOPEI
XSL momnepKuBaild MEXaHW3M, ONMHUCAaHHBIM B JokymeHTe. Korma
3TOT WJIM KaKOH-TMOO JIPyroil MEeXaHW3M JaeT IMOCIE0BaTeIbHOCTh
13 HeCKONbKuX cTuieil XSLT, koTopble MOHKHBI OBITH MPUMEHEHBI
K XML-110KyMeHTy OJTHOBPEMEHHO, 3TO PaBHOCHJILHO CUTYaIlH, KaK
ecyn OBl UCTIONB30BAJICS ONUH CTUIIb, TOOYEPETHO UMIIOPTUPYIOLIHIA
BCE€ WIEHBI ATOH MOCIE0BATENEHOCTH CTHIIEH.

Crtus copepxuT Habop mpaBwi 1madnoHa. [IpaBmimo mabmona
COCTOMT W3 JIByX 4acTei: o0pasia, KOTOPBIH COMOCTABISETCS C Y3-
JIaMHA B MCXOIHOM JIepeBe, M MIa0IoHa, KOTOPEIH MOXKET OBITh 00pa-
06otan ansa ¢opmupoBaHHA (parMeHTa B KOHEYHOM JepeBe. Takas
cXema TMO3BOJISIET MCIONB30BaTh OJUH CTHJIb U OOJNBIIOTO Kiacca
JIOKYMEHTOB, UMEIOLIIUX OJJMHAKOBYIO CTPYKTYpPY UCXOIHOTO JepeBa.
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ITo cornamenuto, Ha3BaHUS aTpuOYTOB M (GYHKIMI IS BCex
aneMeHToB XSLT mumrytcs mponucHbeIME OyKBamu, IUIsL pasnelie-
HUSL CJIOB MCHONB3YIOT Ae(UC, @ COKpAIIEHHs UCTIONB3YIOTCS TOIBKO
B TOM CJIy4ae, €CJI OHU YK€ €CTh B CHHTAKCHCE COOTBETCTBYIOILETO
si3pIKa, Takoro kak XML winu HTML.

Bripaxenus B XSLT ucnons3yrores Ui TaKHX LETEH, Kak:

— BbIOOD Y3JI0B 1J1s1 00pabOTKH;

— (¢opMyIHpOBaHKE YCIOBUI JUIS Pa3HBIX BapUaHTOB 00Opa-
OOTKH y3I1a;

— TeHepalus TeKCTa JUI NOJICTAHOBKY B KOHEYHOE JICPEBO.

BripaxkeHne JOMKHO COOTBETCTBOBAaTh ClLieHapuio Expr u3
XPath.

BripakeHHs! HCTIONB3YIOTCS B 3HAaYEHUH OIIPEIENICHHBIX aTpH-
OyTOB y BNeMeHTOB, omucaHHbIX B XSLT, a Takke — B GUTypHBIX
CKOOKax — B mabnoHe A5 3HaYeHHs! aTpulyTa.

Bruemnee Beipaxkenrne B XSLT (Belpaskenue, He SIBASIOIIEECS
YacThIO0 KaKOro-THOO0 JPYroro BBIPKEHUS) MOy4aeT CBOM KOHTEKCT
CIIEYIOLIUM 00pa3oM:

— y3€JI KOHTEKCTa MOJIy4aeTcsl U3 TEKYLLIETo y37a;

— TIOJIOKEHNE B KOHTEKCTE OMpPEeINseTCs MOJIOKEHUEM TEKY-
HIETO y371a B TEKyIeM Habope y3JOB, MepBasi MO3HILUS MMEET WH-
nekc 1;

— pa3Mep KOHTEKCTa ONpenensieTcs pa3MepoM TEKYyIEero Habo-
pa y3I10B;

— IPUBS3Ka IEPEMEHHBIX KOHTEKCTa — 3TO NPUBS3Ka B Ipeze-
Jax BUIAMMOCTH TOTO 3JIEMEHTa, KOTOPOMY NPHHAIICKUT aTprOyT
C paccMaTprBaeMbIM BBIPAKCHUEM;

— Habop JeKJIapaliii MpOCTPaHCTBAa UMEH — 3TO Te JeKIapa-
UM, B 001aCTH BUAMMOCTH KOTOPBIX HaXOIUTCS AJIEMEHT, COAEpKa-
mui aTpulbyT ¢ paccMarpuBaeMbIM BblpakeHHeM. Croa OTHOCHTCS
TakKe HesiBHas JAekiapanus npedpukca xml, o0s3arenbHas COriacHO
W3C Namespaces Recommendation. IIpocTpaHcTBO IMEH MO yMOII-
YaHUIO K 3TOMY HaOOpy AeKIapanuii He OTHOCUTCS,

— ucnonb3yemas Oubnmoreka (yHKIMA (GopMHUpyeTcs U3 OC-
HOBHOM OMOMMOTEKN QYHKIMHA, JONOTHATENBHBIX (QYHKINH, a TakKe
¢bynkimit pacumpenus. Eciu B BbIpaKEHHM MOSBUTCS BBI30B Ka-
KoW-mubo apyro GpyHKumu, 3auKCHUpyeTCst OmuoKa.
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Peammzamms XMLT moxeT 00pabarbiBaTh WCXOMHBIA JOKY-
MEHT JIFOOBIM CIIOCOOOM, KOTOPBINA €T TOT XKE PE3yNIbTaT, KaK eClu
OBl BBITIONHIACH 00pabOTKa B COOTBETCTBUHM C IPEICTABICHHOW
MOJIETIBIO.

SA3pik XPath siBnsieTcs pe3ynbTaToM MOMBITOK CO3/1aTh €IHHBIC
CUHTAKCHC W CEMAaHTHKY Ui (DyHKI[MOHATAa, COBMECTHO HCIIOJb3Yye-
moro XSL Transformations u XPointer.

ImaBHas 3amada s3pika XPath — anpecanus ygacteir B XML-
JOKyMeHTe. s MOCTHMKEHHS STOM WENH S3bIK JOMOJHUTEIBbHO
HaJieJIeH OCHOBHBIMH (DYHKIMSIMH TSI MAaHUITYTHPOBAHUSI CTPOKAMH,
yrciaamMd u OyneBbiMu 3HaueHusiMu. B XPath ucmonesyercst kom-
MAKTHBIA CHUHTAKCUC, OTIMYHBIA OT mpuHATOro B XML, obneryaro-
muii  ucmonb3oBanue s3pika XPath mpu 3ammenm ampecoB URI
u 3HadeHui arpuOyrop XML. XPath paGoTaeT He ¢ BHEIIHUM CHH-
TakcucoM XML-nokymeHTa, a ¢ ero abcTpakTHOM JIOTHYECKOH CTPYK-
Typoii. XPath monmy4nn Takoe Ha3BaHHE ITOTOMY, YTO HCIOIH30BAJICS
B URL nns 3amucu myTeit, 00eCcreunBaroinX HaBUTAIMIO TI0 Uepap-
xu4eckor cTpykrype XML noxkymenra.

Azpik XPath cmpoekTupoBaH Tak, YTO TOMHUMO MOIEPIKKH
ajJipecaliu OH 00J1a/laeT €CTECTBEHHBIM HaOOpOM 3JIEMEHTOB, KOTO-
pble MOTYT HMCIOJB30BaThCS ISl CpaBHEHHS (TIPOBEPKU, COOTBET-
CTBYET JIM y3eJ] HeKoMmy Iabmony). Takoil mopsiioK MCTOIh30BaHUS
si3pika X Path omuceiBaeTcs B cnierudukarwm X SLT.

XPath npexacrapnser XML-10KyMEeHT B BUJE JepeBa Y3JIOB.
Y37e1 OBIBAIOT PA3IMYHBIX THIIOB, HAIIPUMED, Y3JIBI SIEMEHTOB, y3JIbI
aTpuOyTOB | y3ibl TekcTa. [t kaxmoro tumna y3noB B XPath ompe-
JICJISIETCS CIOCO0 BBIYMCICHHUS CTPOKOBOTO 3HaveHus. HekoTopbie
TUIBI Y3JIOB MMEIOT Takxke uMs. XPath MonMHOCTBIO MOmJEpKUBAET
mpoctpadcTBo uMeH XML. B pesymbrare ums mo00ro y3ia B 3TOM
sI3BIKE 00pasyeTcs W3 ABYyX dacTei: yokanpHOM M URI Hexoro mpo-
CTPaHCTBA UMEH (BO3MOXKHO, HYJICBOIO), TaKas KOMOMHAIUS Ha3bIBA-
€TCsl PaCIIUPEHHBIM UMEHEM.

['maBHO# cuHTaKCHYECKOW KOHCTpPYKIMEW s3pika XPath sBis-
eTcsi BbIpaxeHue. JIr000e BBIpOKEHHE COOTBETCTBYET CIEHAPHUIO
Expr. B pesynasrate 00paObOTKH BBIpaXKEHUS MOIY4aeTCsl OOBEKT, OT-
HOCAILIUICS K ONHOMY U3 YEThIPEX OCHOBHBIX TUIIOB:

— Habop y310B (node-set) — HEYMOPSIOYCHHBIH HA0OP Y3JI0B
0e3 1y0nHuKaToB;
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— Oynepo 3HaucHue (boolean) — true wnu false;

— yrcno (number) — YUCIIO ¢ TUTABAOIIEH TOUKOM;

— cTpoka (string) — nocnenoBaresnbHOcTE UCS CHMBOIIOB.

O6paboTKy BBIpOKECHUU OCYITIECTBIISAIOT, OTTATKUBASICH OT He-
koro koHTekcta. B cnenudukanuax XSLT u XPointer ykassiBaercs,
KakuM o0pa3oM B HHX OINpPEAEISECTCS KOHTEKCT Ul BBIPAKECHUH
XPath. Korrekct o0pasyercs u3:

— y3ina (y3eJ KOHTEeKCTa, context node);

— Iapbl HEHYJIEBBIX IMOJIOKUTENBHBIX LENbIX Yucen (ToJIoxke-
HUE B KOHTEKCTE U Pa3Mep KOHTEKCTA);

— NPUBS3KHU MIEPEMEHHBIX KOHTEKCTa (variable bindings);

— OubnmoTexku QyHKLUIA;

— Habopa AeKJIapanuii IpOCTPaHCTBA UMEH B 00JacTH BUAU-
MOCTH JIaHHOTO BBIPKCHHSI.

Bripaxxenust XPath wacto ucnonesyrores B arpubyrax XML.
CTpoKOBBIE 3HAYEHUSI, HCIIOIb3YEMbIE B BBIPAKECHUSX, 3aKII0UAIOTCS
B OJJMHAPHBIC WM JBONHBIE KaBBIYKH, KOTOPHIE MCIOJIB3YIOTCS TaK-
ke 11t 3anucu atpudytoB XML. [TosTomMy, 9TOOBI CHMBOJ KaBBIYKH
B 3TOM BBIp@)XXEHUH He MHTeprperupoBaics XML mpoueccopom Kak
KOHeI| 3Ha4eHus aTpulyTa, ero HeoOX0IUMO 3aIlTUCHIBATH KaK CCBUIKY
Ha cuMBoI (&quot; win &apos;). Bopodem, ecnu atpudyt XML 6511
3aKJIIOUEH B JBOWHBIC KABBIUKH, B BHIPRXKEHUH MOKHO CBOOOIHO HC-
MOJIH30BaTh CUMBOJIBI OAMHAPHBIX KaBbIUEK, U HA0OOPOT.

JpyruM BasKHBIM THIIOM BBIPaKCHUH SIBISETCS MyTh ajapeca-
uu (location path). IlyTe agpecannu BHIOMpaeT HEKOE MHOXKECTBO
Y3JI0B, OTTAJKUBAsACh OT HEKOTOPOro y3ia KoHTekcTa. Huxe mpuso-
JSTCS TIPUMEPHI MyTeH aJapecaluy, WCIOJB3YIOINX Pa3BEPHYTHIN
CHUHTAKCHC:

child::para HaxogWT »MEMEHT para, SIBISIOUIUICS HEMOCPE-
CTBEHHBIM IIOTOMKOM Y3J1a KOHTEKCTa;

child::* coOupaeT BCe 3JI€MEHTBI, SBJISIOIIMECS HENOCPE/-
CTBEHHBIMH ITIOTOMKaMH y3J1a KOHTEKCTa;

child::text() coOmpaeT Bce TEKCTOBBIC Y3IIbI, SIBISIOIIACCS
HETIOCPEJCTBEHHBIMH TOTOMKAaMH Y3718 KOHTEKCTa;

child::node() coOupaeT Bce HEMOCPEACTBEHHBIC MOTOMKH Te-
KYILETO y3J1a KOHTEKCTa HE3aBUCHUMO OT THIIA 3THX Y3JI0B;

attribute::name B TeKyILeM y3Jie KOHTEKCTa HaXOIUT aTpHOyT
name;
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attribute::* coOupaer Bce arpuOyThl B TEKYIIEM Y3Jie KOH-
TEKCTa,

descendant::para cpeau MOTOMKOB y37la KOHTEKCTa HAaXOIHT
ANIEMEHTHI para;

ancestor::div coOupaet Bce mpenku div TeKylIero ysma KOH-
TEKCTa,

ancestor-or-self::div cobupaer npeaku div Tekyiero ysia
KOHTEKCTa U TAaKKe, eCIM CaM y3ell KOHTEKCTa TOXE SIBISICTCS diie-
MeHToM div, BKJIFOYaeT B HabOp U €ro;

descendant-or-self::para cpeau MOTOMKOB y3j1a KOHTEKCTa BbI-
OupaeT dIEMEHTHI para, a TaKKe, eCJIM caM y3eJl KOHTEKCTa SIBJISIeTCSI
9JIEMEHTOM para, TO BKIIIOYaeT B HaOOp U ero.

ITytu agpecanuu OBIBAIOT ABYX THUIIOB: OTHOCHUTEIBHBIC M a0-
COJIIOTHBIE.

OTHOCHUTENBHBIH TYTh aapecaldd COCTOUT U3 MOCIeI0Ba-
TENBHOCTU OHOTO WJIM HECKOJBKHX IIAroB aJpecaliii, OTACICHHBIX
JpYr OoT apyra cumBojiom /. Illaru B OTHOCHTENTHHOM MyTH ajpeca-
I[MH CYMTAIOTCS ClIeBa HampaBo. Ha KaXIOM miare oCyIIeCTBIISCTCS
0TOOp Y3JI0B, OTTAJIKUBASICh OT HEKOTOPOTO y3i1a KoHTekcTa. OCHOB-
Hasl TOCJIEJ0BATeIbHOCTh IAroB 00pa3yeTcs MOCIeI0BaTeIbHBIM
NEPCUNCIICHUCM HIaroB B NOPAJAKE MX BBIIIOJIHCHUA. CHepBa, oTTall-
KHBasCh OT y3J1a KOHTEKCTA, MOCIEIOBATEILHOCTh IAr0OB HAaOUpaeT
HEKUit Ha0Op y370B. 3aTeM KaX/bIH Y3l B 3TOM Habope MOOUepeHO
UCTIONBb3YeTCsl KaK y3eld KOHTEKCTa Ul cledyromero miara. Bee
HAO0OPHI y3IIOB, TIOJTYYCHHBIX MOCIIE BBITIOJIHEHHS TAKOTO I11ara, OISATh
coOuparTcs BMecTe. B uTore B MOIy4eHHOM OOBeAWHEHUH Oyner
coOpaH Ha0oOp y37I0B, UACHTU(DHUIIUPYEMBIX JaHHOH MOCIIEI0BATEIb-
HOCTbBIO 1aroB. Hampumep, dpopmyna child::div/child::para cooupaet
BCE DJIEMEHTHI para, SBJISIFONIHECs HEMOCPEICTBEHHBIMU TOTOMKAMHU
anemMeHTa div, KOTOPBII caM SIBISICTCS HEOCPEACTBEHHBIM MTOTOMKOM
y3jia KOHTCKCTA, WU, UHBIMU CJIOBAMH, HAXOOUT BCE BJICMCHTBI —
MOTOMKH BO BTOPOM ITOKOJICHUU para, POIUTEISIMUA KOTOPBIX SIBJISIOT-
cs div.

AOCOIIOTHBIN TYTh aJIpecalliid COCTOUT W3 CHMBOJA /, 32 KO-
TOPBIM MOXET CJICAOBAaTh OTHOCHUTENBHBIA MyTh aapecarmu. Cam
CHMBOJI / HAXOJUT KOPHEBOW y3ell JOKYMEHTa, B KOTOPOM pacroiia-
rajcs TeKyLUIMd y3ell KOHTeKcTa. Eciii 3a 3TUM CHMBOJIOM TOCIIENO-
BaJI OTHOCHUTENBHBIN MyTh apeCaIliy, TO TMOTYUYHUBIIHHCS MyTh aape-
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canuu Oynetr cobmpaTh HaOOp y3JI0B Tak, KaK €clii Obl B KaueCTBE
y3J1a KOHTEKCTa ObUT BHIOpaH KOPHEBOW Yy3€J1 TOro JOKYMEHTa, KOTO-
pOMY IpUHAIEKAI ICHCTBUTEILHBIN TEKYIIUH y3€1 KOHTEKCTa.

XQuery — 3TO MOUTHBIN ¥ yAOOHBIN S3BIK, MpeAHA3HAYCHHBII
s oopabotkun XML. Tlon XML mnoHumaroTcst He TOJNBKO (hailiibl
B XML-dopmarte, HO U Apyrue qaHHble, moxokue Ha XML, Bkitouas
0a3bl TaHHBIX, CTPYKTYPa KOTOPBIX TMPENCTABISET COOOH BIOKEHHBIE,
MOVMEHOBAHHBIE JIEPEBbS C aTPUOyTaAMH.

B XQuery mo6ast KOHCTPYKLHSI — 3TO BBIPAKEHHUE, Pe3yJIbTa-
TOM BBIYHCIICHHS KOTOPOTO SBISIETCS HEKOTOpoe 3HadeHue. [Ipo-
rpamma XQuery WM CKPUNT — 3TO TPOCTO BBIPAKEHHE BMECTE
C HEKOTOPbIMH HEOOS3aTeNbHBIMU (PYHKIMSMH U IPYTUMH OIIpEre-
JICHUSIMH.

[IpumuTtnBHBIE TUIBL JaHHBIX XQuery Takue ke, kak B XML
Schema:

— YuCIIa, BKIJIIOYAs LeJIble U YMCIIa C IUIABAIOIIEH 3aIToill;

— OyneBsl uncina — true (uctuHa) U false (JI0XKb);

— cTpoku cumBoiioB, HarnpuMmep, "Hello world!". Crpoku siB-
JISFOTCS HEM3MEHHBIMH (immutable), T. €. CHMBOJ B CTPOKE HE MOXKET
OBITH U3MEHEH;

— pa3NUYHBIE THIBI JUIS MPEACTABICHUS JIaT, BpEMEHH H IPO-
JOJDKUTETIBHOCTH;

— HECKOJIBKO ~ THHOB, cBs3aHHbIX ¢ XML. Hanpuwmep,
QName — 3T0 4yacTh JokampHOro mMeHum (kak template) m URL
(YHUGUIIMPOBAHHEBIN yKa3aTelb pecypca), KOTOPBIH HCIOIb3yeTCs
JUI TIPEICTaBICHUS UMEHHM Tera IOCJe TOro, Kak IJIsi Hero ObLIO
YCTaHOBJICHO MPOCTPAaHCTBO UMeH (kak xsl:template).

[Tpou3BoAHBIEC TUIBI SBISIOTCS BApUALUSIMH WU OTpaHUYCHU-
SIMU JIPyTUX TUNOB. [IpUMUTHBHBIE THUIIBI M THIIbI, TOJNyYEHHBIE U3
HHUX, U3BECTHBI KaK aTOMapHbIE THIIbI, IOCKOJIbKY aTOMapHbIE BEIH-
YHHBI HE COJEPIKAT APYTUX BETUUNH.

B XQuery Takxe ecTh THUIIbI JaHHBIX HEOOXOAUMBIE AJIS TIpel-
crapneHus BeauunH XML. J{1s 3TOro ucnosib3yroTcsl BEIUYHHBI y3-
JIOB CJICAYIOIIUX CEMH THIIOB:

— 3JICMEHT;

— aTpudyT;

— IIPOCTPAHCTBO MMEH;

— TEKCT;
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— KOMMEHTapHii;

— MHCTPYKLHA 00paboTKH;

— JIOKYMEHT (KOpPEHB).

B HekoTophIX peanm3arusax XQuery HUCIONB3YIOTCS OOBEKTHI
DOM nns 3amaHus BEIMYHH Y3JI0B, XOTA B peaJIM3alisIX MOTYT IpH-
MEHSTBCS U APYTHe MPEeACTaBICHHS.

Jnst co3maHus W BO3Bpara y3JIOB HCIONB3YIOTCS Pa3lUYHBIE
crangaptabie ¢yHkpu XQuery. Tak, ¢ynkims document ynraer
XML-daiin, ykazanusiii aprymentom URL, u Bo3BpaiiaeT KOpHEBOI
y3€]I JOKYMEHTA.

PacmipocTpaHeHHbIE MPOLIECCOPBI MAOIOHOB, Takue Kak JSP,
ASP u PHP, no3BosAI0T BCTaBIATh BBIPAKEHHS HA S3BIKE MTPOrpam-
mupoBanus B copepxkumoe HTML. TTomumo 3toro XQuery paspe-
maer nomeniath Gopmbl XML/HTML BHYTph BBIpaKeHWH U HC-
MOJIH30BaTh UX B KaY€CTBE 3HAYCHHUI NEPEMEHHBIX U IAPaMeTPOB.

Bennunnsl y3moB XQuery sBIAIOTCS HEU3MEHHBIMU (TIOCIE
CO3JIaHUs y3J1a €T0 HEJIb3s1 U3MEHUTH).

PaccMoTpeHHbIe aTOMapHbIe BETHYHHBI (YMCIa, CTPOKH H T. T1.)
1 BEJTUYMHBI Y3JI0B (3JIEMEHTHI, aTpUOYTHI U T. A.) U3BECTHBI KaK MpPO-
CTBle BENMYUHBI. Pe3ynbraroM BeIYHCICHUSI BhIpakeHus: XQuery Ha
caMOM JieJie SIBJISIETCSl TIOCIJIEIOBATENILHOCTh TPOCTBIX BEIHYMWH.
Hanpumep, «3, 4, 5» — 3T0 NOCIEO0BATEIBLHOCTh, COCTOALIAS W3
Tpex wLenblXx. Eciu mocienoBaTenbHOCTh COOEPKHUT TOJBKO OJHO
3HauUCHME, TO OHAa COBIAJIAET C camMou BenuuuHoM. He pomyckaercs
HCTIOJIB30BATh BIOKEHUS IS TIOCIIEA0BATEIbHOCTEH.

B XQuery ucnons3ytorcs BeipakeHus XPath. XQuery MmoxxHO
paccMmarpuBath Kak 0000meHne XPath. 3a uckiroueHrEeM HEKOTOPBIX
MaJIOM3BECTHBIX ()OPM (B OCHOBHOM HEOOBIYHBIX «OCEBBIX CrielU(u-
KaTopoB») Bce BelpakeHHst XPath sBIsIOTCS TakkKe M BBIPAKECHUSMU
XQuery.

HeoOxonumo oTMmeTuTh cieaytomee pasinnuve mexay XPath
n XQuery: BoipaxeHuss XPath mMoryt BepHYTh MHOXECTBO Y3JIOB
(node set), a Takoe xe BeIpakeHHe XQuery BO3BpaIaeT MoCiIea0Ba-
TENBHOCTD Y3710B. JlJs1 oOecreueHnss COBMECTUMOCTH 3TH TOCTE0-
BaTEJbHOCTH HAXOMAATCS B IOKYMEHTAIBHOM TOPSIKE, B HUX yaale-
HBI AyOnuKaThl — Oarozapsi 3TOMy OHHU SKBHBAJIEHTHI MHOKECTBAM.

XSLT ouens ygoOeH aAns BBIPRKEHHUS JOBOJBHO MPOCTBIX
npeoOpa3oBanuii, HO OoJee CIOKHBIE TaOmUIBl cTHIeH (0COOEHHO
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YTO-TUO0 ¢ HETPUBUAIIBHOW JIOTUKOW WIJIM TPOTPaMMHUPOBAHUEM) Ha-
CTO MOYKHO 3amucarhb 0oJiee akKypaTHO ¢ iomolubio XQuery.

XQuery — CTpOro THITM3WPOBAHHBIA SI3BIK MPOTPAMMHPOBa-
Hus. Kak Java u C#, XQuery — 3T0 cMech cTaTrueckoro (IpoBepka
COBMECTUMOCTH THIIOB BO BpEeMS KOMIWIALMH) U JTUHAMHUYECKOTO
KOHTPOJISI TUTIOB (TECTUPOBAHKE THUIIOB BO BpeMsl BhITIoNHEHUs). Of-
Hako TUMbI B XQuery OTINYaloTCsl OT KIAcCOB, MPHUCYIINX OOBEKT-
HO-OpHUEHTPOBAaHHOMY TIporpamMMmupoBaHuio. B3amen XQuery BKITFO-
YaeT THUIbI, KOTOPhIE COOTBETCTBYIOT MOAIEIH JaHHBIX XQuery, 1 Mo3-
BOJISIET UMITOPTHPOBaTh THIHEI U3 XML Schema.

2.7. lpnunHbl noaBneHus HepenaumoHHbix CYb]]

OCHOBHBIM MPUHIMIIOM LU(PPOBOH TpaHCPOPMALMU SBISETCS
HEepexo OT LIEHTPAIN30BAHHON K paclpeneleHHOM o0paboTke naH-
HBIX, YTO BBIPa)KaeTcs B MOSBJICHUU PsiZia HOBBIX TEXHOJOIHH.

DTOT NPUHLIMT peann3yeTcsl B HACTOSIIEE BPEMsI IPAKTUIECKH
TMoBCeMecTHO. B pamkax nmudpoBoit SKOHOMUKH OTHON M3 HamOojee
YCIICIIHBIX peaju3aluii NpUHIMIA JeHCHTPANTU3aUH XPaHEHUS
1 00pabOTKM NaHHBIX ABJISETCSA TexHonorus blockchain, B Tom uuncie
ee HauOojee ynauHOE NPUMEHEHHE AJIS CO3JAHHMs KPHUITOBAJIOT
(puc. 23).

[IpumennTensHO K 00paboTKe JaHHBIX MPOMBIIUICHHBIX MIPEa-
OpUATHA peanu3aiys MPUHIMIA [eIeHTPAIN3alud 00yCIOBIEeHa
MOSIBJICHUEM HACTOJIBKO OOJBIIOrO KOJIMYECTBAa JAHHBIX, YTO Tpaau-
IMOHHBIE (IIEHTPAIN30BaHHBIE) METOABI MX OOpabOTKH OKa3ajuCh
Hed(D(HEKTUBHBIMH, a 3a4acTyI0 M MPOCTO HenpuMeHUMbIMH. CTaHo-
BHUTCS HEBO3MOXXHBIM XpaHEHHE W 00paboTka Bced wuHMOpMAIUN
MMPOMBIIIJIICHHOTO MPEAINPUATUA CUJIaMU TOJIBKO OAHOIO y3Jja, U pa-
3YMHBIM PCHICHUEM B JJTAHHOM CJIydac SABJISCTCSA 3a[LCI>'ICTBOBaHI/IC BbI-
YHUCIIUTENbHBIX PECYPCOB HECKOJIBKUX Y3JIOB C pa3MEIEHUEM Ha HUX
OJAaHHBIX Ha OCHOBC IIpHHIMIIA «Pa3dCJICHUA» (pa3MeHleHI/I$1 qyacTu
JAHHBIX NPEANpPUATHS) WIH «PEIUIMKAIuuy» (IyOnupoBaHUS JAHHBIX
Ha Bcex y3max). C 9TuM cBsi3aH ¥ mepexona oT perssnnoHHbIX CYBJ]
K HepensauoHHbIM (NoSQL), nMeromm pacrpeeleHHyo IpUpoIy
U, KaK CIeICTBHE, OoJiee MPOCTYI0 U THOKYIO MOAETb JaHHBIX. B HUX
OTCYTCTBYIOT JKECTKHE CTPYKTYphI TaHHBIX, OHM OCHOBAHBI JIMOO Ha
WCTIOJIb30BAHUU €IMHCTBEHHOTO YHMKAJbHOTO KIIIO4a K CTpOKaMm
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ITucdpoBast skoHOMHUKA

Puc. 23. Pons Texnonorun Blockchain B indpoBoii 3kxoHOMHKE

TAHHBIX (CUCTEMBI «KJTIOU-3HAYCHHEY), JINOO HA XPAHCHHH OTHECITh-
HBIX JIOKYMEHTOB MPOW3BOJIBHON CTPYKTYPHI M JITMHBI («OKYMEHT-
HBIC» CUCTEMBI), JIMOO Ha MPUHIIUIIC UHBEPTUPOBAHUS (CUCTEMBI TH-
na «Google BigTabley).

[TockonbKy HHMKAKOW CKOJIb YTOJTHO MOIIHBIHA CEpBEp IpH pe-
IICHHH COBPEMEHHBIX 33Jlad B MPHUHIIMIIC HE CIIOCOOCH B OIUHOYKY
00eCTeYnTh HYXXHYIO TPOU3BOJUTEIBHOCTh, OCHOBHBIMH TPHHIIU-
namu NoSQL cranu oTka3 OT peNsIIMOHHON MOJAENH Ui y4eTa crie-
nudukyr 00padaTEIBAEMBIX JaHHBIX, a TAKXKE XOPOIIas TOPU30HTATIh-
Hasl MacTaOUPyeMOCTh JI0 COTEH U THICSY CEPBEPOB LI obecrieue-
HUS CKOpOCTH paboThl. OAHAKO 5TO BBHISIBUJIO €lIE€ OXHY MPOOJeMy,
cthopmynmmpoBannyo B Bume teopembl CAP (Consistence, Availa-
bility, Partition tolerance — «COINIACOBAHHOCTH, JOCTYITHOCTD,
YCTOWYMBOCTDh K Pa3ICICHUION): B PACHPEICICHHONW BBIYUCIUTENb-
HOW CHCTEME HEBO3MOXHO OJHOBPEMEHHO BBITIOIHUTH TPEOOBaHMS
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MO COTIACOBAaHHOCTH JAaHHBIX, JTOCTYITHOCTH CUCTEMbI U YCTOWYIHBO-
cTi K pasaeneHuto. [log mocnepHuM TpeOOBaHHEM IMOHUMAETCS TO,
YTO CHCTEMa HE paclia/iacTcs Ha HECKOJIBKO M30JIMPOBAHHBIX CEKIINH,
BHYTPU KOTOPBIX BBITIONHSIOTCS TPEOOBaHUS IO COIIACOBAHHOCTH
U gocTynHocTH [14].

Hectporoe nokazaremsctBo Teopembl CAP ocHOBaHO Ha mpo-
CTBIX paccyxneHusx. [lycTs pacnpeneneHHas cucTemMa COCTOUT u3 N
CEpBEPOB, KAXKIBIA M3 KOTOPHIX 00padaThiBacT 3apOChl HEKOTOPOTO
YHClia KIMEHTCKUX mpuiioxenuid (puc. 24). [Ipu o6paboTke 3ampoca
cepBep JODKEH rapaHTUPOBATh aKTyaJbHOCTh MH(OPMAIUH, COAEP-
JKalecs B OTChIAeMOM OTBETE Ha 3alpoc, JUIS YeT0 MPEeIBAPUTEITh-
HO HY>KHO BBITIOTHATH CHHXPOHHU3AIMIO CONEP)KUMOTO €ro cOOCTBEH-
HOW 0a3wl ¢ APYrUMH cepBepamu. Takum oOpa3oM, cepBepy HE0OXo-
JIUMO KJIaTh TOJIHOW CUHXPOHU3AIMH JHOO TeHEPUPOBAaTh OTBET
Ha OCHOBE€ HCECHUHXPOHU3UPOBAHHBIX JAHHBIX. Bo3moxken un TpeTI/Iﬁ
BapUaHT, KOTJa M0 KaKUM-JTHOO MPUYWHAM CHHXPOHHW3AIMS MPOU3-
BOJHTCSI TOJBKO C YacThlO CEPBEPOB CHCTEMBI. B mepBoM ciydae
OKa3bIBACTCS HEBBITIOJHEHHBIM TPEeOOBaHHE MO JOCTYMHOCTH, BO
BTOPOM — MO COTJIACOBAHHOCTH, B TPEThEM — MO YCTOWYMBOCTH
K pazaenenuro [14].

COop 1aHHBIX ObpaboTka Ananuz IIpencraBnenue
Arperanys Busyanunzanus
Pull-meTox Hopmanusauus S foo M a
» Kaccupukanus
<—>> OunpTpanus I'enepanys
Koppensnus OTYETOB
Push Koppersst ”| Ananus coObiTHiA,
R E Iy Arperarus | wmHoumentoB Tenepanus
_— »| 1 MX IOCIIeCTBUH NpeaynpesxaeHUH
Kraccuduxanms TpropuTH3aLs (sms, e-mail)
7Y
Ilonneprxka
TIPHHSTHS
pemeHuit
A y \ /

luna nanubIx XpaHeHue
Pexum,
) OIIM3KHIA
Pexxum online k online
Penosuropuit

Puc. 24. BeimonHeHue 3anpoca K pacnpeeIeHHo cucteMe
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BbiBoabl no rnase 2

MBI paccMOTpeInu cieaylonre MOACTH JaHHBIX

— Hepapxudeckas MOJEIb;

— ceTeBasi MOJIEIIb;

— peNSILIMOHHAs] MOJEIb;

— IOCTPEJISILIUOHHAs MOJIEIb;

— 00BEKTHO-OpPUEHTUPOBAHHAS MOJIEIIb;

— XML-nanssbIe.

K orpannyenusim nepapxuyecKoil MOAENIH JTaHHBIX MOXHO OT-
HECTU CIEAYIOLIHE:

— OTCYTCTBYET SIBHOE Pa3/eIeHHEe JOTUUECKUX M (PU3NUSCKUX
XapaKTEepUCTUK MOJIEIIN;

— JIISL TIPEJICTABIICHUST HEeUepapXUUeCKUX OTHOIICHUH JNaHHBIX
TpeOyIOTCS ONONMHUTEIbHbIC MAaHUITYIISLIUH;

— HeTIpeJBUICHHBIE 3allpochl MOTYT TpeOOBaTh peopraHu3a-
UM 0a3bl JaHHBIX.

JocTonHCcTBa HEpapXUUeCKON MOJIEIH:

— IpoCcTOTa TOHMMAaHWS W HCNOJIb30BaHus. [lomb3oBarenu
CHUCTeM OOpa0OTKM JAaHHBIX XOPOIIO 3HAKOMBI C HEpPapXHUeCKIMH
CTPYKTYpaMH;

— obecrieueHNe  OMPEAETICHHOTO YPOBHS  HE3aBUCHMOCTH
JaHHBIX;

— IPOCTOTA OLIEHKH OTIEPALllMOHHBIX XapaKTepUCTUK Onarogaps
3apaHee 3alaHHbIM B3aHMOCBS3SIM.

Henocrarku nepapxudeckoi MoJeIu:

— OTHOIIIEHHE «MHOTHE-KO-MHOTHM» HEMOCPEACTBEHHO HE TOJI-
JIePI)KUBACTCS; 3TO OCHOBHOM HEJOCTATOK HEPAPXHUUECKUX MOJIEIICH;

— U3-3a CTPOTOM HEPapXUUECKOH YHOPSIOYEHHOCTH OOBEKTOB
MOZIETI 3HAYUTENIBHO YCIIOXKHSIOTCS ONEpaluy BKIIOUYCHUS M yha-
JICHUS;

— yJaJeHue UCXOOHBIX OOBEKTOB BJICUET yAAJICHHUE MOPOXKICH-
HbIX. [TosToMy BhIMonHeHue onepaunu YAAJIUTD tpebyer ocoboii
OCTOPOKHOCTH;

— OCOOEHHOCTH HMEpapXU4eCKUX CTPYKTYp OOyCIOBIHBAIOT
CJIOKHOCTh ONlepaliii MaHUITYIMPOBAHHSI JaHHBIMU;
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— KOPHEBOW THI y371a SBIseTcs maBHBIM. [locTym K mobomy
MTOPOKACHHOMY Y37y BO3MOKEH TOJBKO YepPe3 UCXOMHBIH.

JlocTomHCTBA CETEBOM MOACIN JaHHBIX:

— B pamkax ceteBbix CYDB/] nerko peanusyrorcs U uepapxudie-
CKHE JaTajoruuecKue MOJEIy;

—cereBole  CYBJl monaepXMBarOT CIOXKHBIE COOTHOLIEHHMS
MEXJy TUIIAMH JAaHHBIX, YTO JIETACT UX MPUTOAHBIMU B PA3IUYHBIX
npuwiokeHussx. Omuako mons3oBarenu Takux CYBJl orpanndeHs! cBs-
35IMU, OIIPEICIICHHBIME IS HUX pa3paboTdukamu b/ mpumokeHuii;

— ceteole CYB/I npeanonarart pa3padorky b/l npunokeHwuit
OMBITHBIMHU IPOTPAMMUCTAMU U CUCTEMHBIMU AHATUTUKAMH.

Henocrarok cereBoit mogenu — mpoOiieMa oOecriedeHus co-
XpaHHOCTH MH(OpPMALIMH, PEIICHUIO KOTOPOW YAEJSEeTCsl MOBBIIICH-
HO€ BHHMaHUE NP MPOEKTHPOBAaHUU ceTeBbIX B/I.

JlocTronHcTBa pENAIMOHHON MOAEIIH:

— IPOCTOTA MPEICTABICHNS JAHHBIX;

— 3alpoChl HE CTPOSATCS HA OCHOBE 3apaHee OIpeNeleHHOM
CTPYKTYpPBl — MOTYT OBITH COPMYIHPOBAHBI Ha HEMPOLECIYPHOM
SI3BIKE;

— HE3aBHCUMOCTb JJaHHBIX;

— pEeNALUMOHHAsA MOJENb XPaHEHMs JaHHBIX OCHOBaHAa Ha XO-
po1o IpopaboTaHHOM TeOpHH OTHOIICHHUH;

— TIpU TIPOEKTHUPOBaHUM 0a3bl TaHHBIX MPUMEHSIOTCS CTPOTHE
METOIBI, TIOCTPOCHHBIC Ha UCTIONB30BaHUH PEISIIMOHHON anreOpsbr;

— IIPOCTOTA BHECEHUS] N3MEHEHUH B 0a3y 1aHHBIX.

HenocraTtku pensunoHHON MOAEnH:

— HEBO3MO)KHOCTb MPEACTaBICHUS OOBEKTOB C OTHOIICHHEM
«MHOTHE-KO-MHOTHIM» B OJTHOU TaOIuIIE;

— HU3KOE OBICTPOICHCTBUE;

— TpedyeTcst 6ONBIIONH 00bEM BHEIITHEH MaMSITH.

B oTBeT Ha HEAOCTATKM HMEPApPXUYECKOW, CETEBOM M peisiLu-
OHHOH Mozenel ObTu paspaboTansl noctpensguonasie CYB/]. Ho-
BBIE MOJIEJIM Yallle BCETO HAYWHAIOT NMPUMEHSTHCS K HOBBIM THIIAM
JAaHHBIX, KOTOPBIE CTapble TEXHOJOTHH He OBUIM B COCTOSIHHH aJIeK-
BaTHO aHANIM3UPOBaTh. K mpumepy, KilacCHUeCKHe METOANKH, TaKhe
KaK IMpeaarperupoBaHye, He MOTYT rapaHTUPOBaTh HEOOJIBIIOE Bpe-
Ms OTBETa Ha 3aIpOCHl, €CJIH JaHHBIE TOCTOSHHO MEHSIOTCS, KaK 3TO
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MIPOUCXOANT, HAIIPUMEp, KOTa WH(pOpMAIUS MOCTYHAeT ¢ NaTYNKOB
WU OT JBIDKYIIHXCS OOBEKTOB (aBTOMOOWIIH, OCHAIICHHBIC CPEIl-
CTBaMU T7100aIFHOTO MTO3UIINOHNUPOBAHNS).

Taxoke HemocTaTkaMy TPEANISCTBYIONUX Mojieneli Ob1o 00y-
CJIOBJICHO TOSIBIICHHE O0BEKTHO-OPUEHTHPOBAHHOTO TOAX0Ma, 00ma-
JIAIONIETO CISMYIOIIUMHU MPEUMYIIECTBAMUA B OOECIICUCHUH IEJIOCT-
HOCTHU:

— aBTOMaTHYECKOe TOAEPKaHIE OTHOIICHUH HACTIeIOBaHNUS;

— BO3MOXHOCTh OOBSIBUTH HEKOTOPBIE MOJIST JAHHBIX H METOJIBI
00BEKTa «CKPBITHIMI», HEBUIUMBIMU ISl IPYTHX OOBEKTOB; TaKHe
TOJISL ¥ METOJIbI UCTIONIB3YIOTCS TOJIBKO JUIS CAMOTO 00BEKTa;

— CO3lIaHUE TPOLEAYP KOHTPOIS IEIOCTHOCTH BHYTPH OOB-
eKTa.

Eme onHo#t ycnenHol peanu3anuei! mocTpesiuoHHOro Moj-
X07a MOXKHO cuuTaTh KoHuenuuw XML-gaHHbX. XML-10KyMEHTHI
COCTOAT W3 €IWHUIl pa3MEIICHHUS, Ha3bIBAEMBIX CYITHOCTSIMH, KOTO-
phle coiepaT pa3oOpaHHbIE WM Hepa3oOpaHHbIe AaHHBIC. Pazo-
OpaHHBIC TaHHBIC COCTOSAT M3 HA0OpPa CHUMBOJOB, OJHA YacCTh KOTO-
PBIX 00pa3yeT CUMBOIIEHBIC JaHHBIC, a Ipyras — pa3MeTky. PazmeTka
o0pa3yeT OmnuCcaHWEe CXEMBl Pa3MEIICHUS W JIOTUYECKOH CTPYKTYPHI
nokyMeHTa. S3pik XML maet MexaHu3M CO3[aHUS OTPAHUYEHUH IS
YKa3aHHOM CXEMBbI Pa3MEILECHUS U JIOTUYECKON CTPYKTYPBI.

3a mocieaHue 1Ba JACCATUICTUS POCT 00bEeMOB oOpabaThiBac-
MBIX JTAHHBIX, @ TAKKE HEOOXOIUMOCTD JICIICHTpAIU3AMHA UX XpaHe-
HUS ¥ 00pabOTKM MOATONKHYIU K CO3IaHUI0 HOBBIX MOJIENeH NaH-
HBIX, MTOJNYYUBIINX Ha3BaHWE «HEpelAoHHBIX» (NoSQL). OcHoB-
Hble THIEl Mozaenerd NoSQL moapobHo paccMOTpeHs! B I1ase 3.

Bonpocbl ons camMoKoHTponA

1. OnuwmnTe OCHOBHbIE KOMMOHEHTbI U CTPYKTYPY MepapXnyecKol Moge/n
JlaHHbIX.

2. lpvBeanTe OCHOBHble MOHATUA CETEBOW MOAENN AAHHBIX — 3/EeMeHT
[aHHbIX, arperaT AaHHbIX, 3aM1Cb, KN4, Habop AaHHbIX. B YeM cxogcTBO
M OTINYME CeTEeBOM MOAEIN OT nepapxmyecKomn?

3. MogpobHO onuMTe peNALMOHHYI0 MOAE/b AaHHbIX. Kakne cywecTByoT
MOZAXOZbl K MPOEKTUPOBAHWIO PENALMOHHON 6a3bl AaHHbIX?
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TpaanUMOHHbIE MOAENY U TUMbI AAHHbIX

YTo Takoe «He nepsas HopMasbHas dopma» (NF2)? HasosuTe ocHOB-
Hble Pa3HOBUAHOCTM NOCTPEALMOHHBIX CUCTEM.

HasoBuTe OCHOBHble MPUHLMMLI 06BEKTHO-OPUEHTUPOBAHHOMO MOAXO-
Aa. OnuwnTe CTPYKTYpy 06beKTHOM Mogenn. B 4yeM TpyaHocTv 06beKT-
HO-OPUEHTMPOBAHHOIO MOA€/IMPOBAHMNA AaHHbIX?

Yem obycnoBneHo noseneHuve XML-asbika u XML-ganHbIx? Onuwnte
CTPYKTYpy XML-pokymeHTa. KakoBbl ocobeHHocTM sa3bikoB XPath
XQuery?

HasoBuTe npuunHbl noseneHus HepensaumorHbix CYB/ (NoSQL).
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Jraba 3

HepensuuonHbie CYB[]

3.1. OcHOBHbIE MOJIENIN [ AHHbIX

B pacnpeneneHHBIX cucTeMax yIpaBlIeHHs JaHHBIMHU HCIIOJNb-
3yIOTCsl JIBa OCHOBHBIX IIpueMa (IIPaKTU4ECKU BCErJa IPUMEHSEMBbIX
coBMecTHO) [15, c. 35]:

— paszenenue AaHHBIX (mwapauHr, sharding) — moaxon, mpu
KOTOPOM KaXKIbIil y3€1 CHUCTEMbl COACPXKHUT CBOIO 4acThb IAHHBIX
Y BBITIOJIHSIET ONEpaLny HaJ HUIMU. DTOT METOJ SIBJISIETCS] OCHOBHBIM
CPEACTBOM O0OecnedeHus] TOPU30HTAIBHOW MaclTabupyeMoCTH, Ofl-
HaKO TeTephb ONEPaIH HaJl HECKOJIILKUMH O00BbEKTaMH MOTYT BOBJICUb
B pabOTy HECKOJBKO Y3JIOB, YTO TPeOyeT aKTHBHOHN Iepeaadu JlaH-
HBIX 10 ceTd. Kpome Toro, mpu yBeNMYEHHM YMCNA Y3JI0B, XpaHsi-
X JlaHHBIE, YBEJIWYMBAETCS BEPOATHOCTH cOOEB, YTO TpelyeT
HaNMW4Msl W30BITOYHOCTH — MpHUMeHeHUs perumkanmy. [apauar
TaKXke MOPOXKIACT TAKUE 33a4H, KaK pachpeieeHle TaHHbBIX M0 y3-
naM, OanaHCHPOBKA HArpy3KH, ONTUMH3ALUS CETEBBIX B3aHUMOICH-
CTBUU U T. 1I.;

— peruakanust (replication) — moAXon, MPH KOTOPOM OJIHU
U T€ K€ IaHHbIE XPAHATCS Ha HECKOJNBKHX Y3JaX B CETH. DTOT METOX
MOMOTaeT MOBBICHTh HAJIS)KHOCTh CHUCTEMBI M CIIPABIATHCS Kak CO
c00sIMH OTAETIHHBIX Y3JI0B, TaK M C TIOTEepei 1enoro kiactepa. Kpome
TOTO, PeIUIMKauusl IO03BOJSIET MAaclITaOMpOBaTh ONEPALUN YTECHUS
(Heckonpko pexxe — 3anuc). Cepbe3HON 3ajadeld ABJISETCS IMOA-
JIep’KKa COIIACOBAaHHOTO COCTOSIHMA KOMMWA JaHHBIX (PETINK): MpHU
CHHXPOHHOM OOHOBJICHHH PEIIMK YBEIMYMBACTCS BPEMs OTBETa CH-
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CTEMbI, a MPH ACHHXPOHHOM — BO3HHUKAET MPOMEKYTOK BPEMEHH,
KOTJIa PETUTMKHU HAXOJSATCS B HECOTIIACOBAHHOM COCTOSTHHM.

CyIIecTBYIOT JBE€ OCHOBHBIE CXEMBbI PEILTUKAIUH (ITOICPIKH-
BafOIMEe KaK CHHXPOHHBIC, TaK W ACHHXPOHHBIC BapuaHTHI) [15,
c. 35-36]:

— BeqylIMK-BeJOMBIN (master-slave) — mpu Takoil cxeme pe-
IUITMKALMKA OTlepali MoAM(HKAIMK JaHHBIX 00padaThIBaeT TOJIBKO
BeIyImud y3ea (master), a caelaHHble M3MEHEHUS CHHXPOHHO WITH
ACMHXPOHHO TepenaroTcs Ha Beaomoro (slave). Urenus moryt ocy-
HIECTBISITHCS KaK C BEAYILIETO y3Jia (TapaHTHPOBAHHO COJEPIKHT I10-
CJIEJTHIOIO BEPCHIO JaHHBIX), TAK U C BEIOMOTO (JIaHHBIE MOTYT OBITh
HECKOJIbKO yCTapeBIIMMU MPU aCHHXPOHHOHN PEIUIMKAINU U «OTCTa-
BaTh» OT BEIYILETO);

— BeAylIMK-Beaymuid (master-master, multi-master) — mpu
ATON CXeMe BCE Y3JIbl MOTYT 00padaThiBaTh ONEpalvy 3alucH | Tie-
penaBaTh OOHOBJCHHS OCTAJIBHBIM. B STOM cilyuae peann3oBaTh
CHUHXPOHHYIO PEIUIMKAIUIO JIOCTATOYHO CIIOKHO, K TOMY K€ PE3KO
BO3pacCTaroT 3aJICPIKKU, CBA3AaHHBIC C CCTCBBIMU B3aHMO}leI>'ICTBI/I$IMH.
Ilpu acMHXpOHHOM OOHOBJICHHM BO3HHKAET Apyras mpoonemMa —
MOTYT MOSIBUTHCSI KOH(IIMKTYIONINE BEPCHU JIAaHHBIX, KOTOPHIE Tpe-
6yIOT HaJI4Yusag MEXaHU3Ma IJid OIPECACJICHUA W PAa3pCHICHUA KOH-
(JIMKTOB (aBTOMATHUYECKHU WITH HA YPOBHE MPUIIOKCHUS).

O6br9H0 NOSQL-CHCTEMBI ACNAT, UCXOIT U3 MOACIH JaHHBIX,
Ha CJIenyIolue OCHOBHBIE Kiacchl [15, c. 38]:

1) cucrems! «kirou-3HaueHune» (Key-Value Stores);

2) noxymentaeie CYB]l (Document Stores);

3) cucremsnl tuna Google BigTable (Extensible Record Stores /
Wide Column Stores / Column Families).

PaccmoTpum 3TH Kitacchl Oosiee moapooHo.

3.1.1. Cuctembl «Kno4-3Ha4eHUe»

NoSQL-cucteMsl THITA «KJIF0Y-3HAYCHUEY XPAHAT JaHHbIC (He-
CTPYKTYPHUPOBAHHBIC WA CTPYKTYPHPOBAHHBIC) M TIO3BOJISIOT UMETh
JIOCTYIl K HUM IpPHU TOMOIIM E€IWHCTBEHHOIO YHHKAJBLHOTO KJIIOUa.
Pabora ¢ gaHHBIMH OOBIYHO OCYIIECTBISIETCS C TIOMOIIBIO MPOCTHIX
omnepanuii BCTaBKH, YIAICHHAS U ITOUCKA IO KIItody. BTopudaHbie KiTto-
9 W WHIEKCH B TaKUX CHCTEMax He momiepkuBaroTcs. [Ipu stom
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MOKET TIOJIEPIKHUBATHCSI HEKOTOPAst CTPYKTypa NaHHBIX, TTO3BOJISIO-
11asgs MEHSTH OTHENbHBIC TOJIsI 00bEKTa, HO HE JAaloIias CTPOHUTH IO
HUM 3aIpOChl (B 3TOM 3aK/II0YaeTCs] OCHOBHOE OTJIMYUE CHCTEM THIA
«KJTFOY-3HaYeHHUE» oT JokyMeHTHBIX CYB/I) [15, c. 38].

OTO MPOCTON METOA XpaHEHUsS JaHHBIX, U OH, KaK M3BECTHO,
xopomo Macmtabupyercs. [lapa kmrou-3Ha4eHHE — ATO YCTOSBILAS-
Csl KOHIETIMS BO MHOTHX SI3bIKaX MPOTPaMMHUPOBAHUS. SI3bIKK TpO-
IpaMMHUPOBAHUST OOBIYHO HA3bIBAIOT KIFOY-3HAYCHUE aCCOIMATUBHBIM
MacCHBOM WM CTPYKTypoW JaHHbIX. Kitou-3HadeHue Takxke Hasbl-
BaIOT CIIOBapeM Wi xeriem [16].

Hwuxe B Tabn. 8 u 9 mpuBeneHs! mMpuMepbl XPaHUIHIL KITIOYe-
BBbIX 3HAUCHUH.

TaGnuma 8

TIpumep xpanuauina 3HaYeHu# (TeeGOHHBIN CIPABOYHUK)

Kirou 3HaueHue
Cepreii 904 5235678
Mapus 902 5678901
Bnagumup 909 6789012
Hukura 926 7890123
Tabnuma 9

IMpumep xpanujuiia 3Ha4eHuii (Tadauna I[P-agpecanmnm)

Korou 3HaucHue
202.45.12.34 01:23:36:0f:a2:33
202.45.123.4 00:25:33:da:4c:01
245.12.33.45 02:03:33:10:e2:bl
101.234.55.1 b8:67:a3:11:23:bl

Kitou B mape kitou-3HauCHHWE JODKEH OBITh YHHKAIBHBIM
uaeHTudukatopoM. OH TMO3BOJIAET MOMYYUTHh JOCTYI K 3HAYCHHIO,
CBSI3aHHOMY C 3THUM KITFOYOM. TEOPETHYECKH KIFOUOM MOXKET OBITh
yto yrogHo. Ho »to moxet 3aBucets ot CYB. Oqna CYB/] moxer
HaKJIa/IbIBaTh OTpaHWuYcHUs, a apyras — HeT. Hampumep, B Redis
MaKCHMaJIbHO JOMyCTHMBINA pa3Mmep Kioda coctaBimsier 512 Mb.
B kauecTBe Kiro4a MOXKHO HCIOJIB30BaTh JIFOOYIO JIBOUYHYIO MOCIIE-
JIOBATENBHOCTh — OT KOPOTKOH CTPOKH TEKCTa J0 COACPKHMOTO
(aiina m3obpakenns. Jlaxe mycTasi CTpoOKa SIBISETCS JOITYCTHMBIM
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kio9oM. OTHAKO MO COOOpakeHUSIM MPOU3BOIUTEIBHOCTH CIIEAYET
n30erath CIUIIKOM JUIMHHOTO Kiroya. Ho depecuyp KOpOTKHI TEKCT
TaKKe MOXKET BbI3BaTh NpoOsieMbl ¢ 4uTabesNbHOCTBIO. B mobGom
CITydae K09 JOJDKEH CIIENOBaTh COITIACOBAHHOW KOHBEHITHH [16].

3HaueHNe B XPaHWIUIIE KII0Y-3HAYEHNE MOXKET OBITh JTIOOBIM,
TaKUM Kak TEKCT (IUIMHHBIA WJIN KOPOTKHil), YHMCIO, KO pa3MeTKH,
takoii kak HTML, nporpamMmubIii kon, Takoii kak PHP, nzobpaxenune
U T. 1. 3HaYEHHUE TaK)XKe MOXKET OBITh CIIMCKOM HJIM JaKe JIPyroil ma-
poli  KJIIOY-3HAUCHHME, HMHKAICYJIMPOBaHHOH B 00bekT. Hexoropnie
CYB/] xpanmnmina KIOYEH IO3BOJIAIOT yKa3aTh TUM MAHHBIX IS
3HadyeHus. Hampumep, MOXXHO yKa3aTh, YTO 3HAYCHHE JOJDKHO OBITH
uensiM yucnoM. Jpyrue CYB/] He npemocTaBnsior 3T1oi QyHKUIUH,
Y TIO9TOMY 3HAa4Y€HHE MOXeT ObITh Joboro tuna. Hanpumep, CYBJ]
Redis mo3BossieT yka3aTh CCIyrOIINE THITHI JaHHBIX [16]:

— OnHapHO-0e30MacHbIe CTPOKU;

— CIIUCKM — KOJUIEKLIMA CTPOKOBBIX DJJIEMEHTOB, OTCOPTHUPO-
BaHHBIX B COOTBETCTBUM C MOPSIIKOM BCTABKH;
— HaOOphl — KOJUIEKIIMM YHUKAJbHBIX HECOPTHUPOBAHHBIX

CTPOKOBBIX HJIEMEHTOB,;

— COPTHPOBAHHBIC HAOOPHI, TOXMKKUE Ha HAOOPBI, HO TJIE KaX-
JIbIA CTPOKOBBIH 2JIEMEHT CBsI3aH C TUIABAIOIINM YHCIOBBIM 3HAYCHU-
€M, Ha3bIBaeMbIM OlleHKOH. [lo3Bonsier, Hanpumep, BeIOpaTh TOM-10
vy HkHEue 10 m T 1.

— X€IIN — KapThl, COCTOSIINE U3 MOJIEeH, CBA3aHHBIX CO 3Haye-
HusIMH. U 1osie, ¥ 3Hau€HHE SIBIISIOTCS] CTPOKaMU;

— OWTOBBIE MacCHBHI (HJIH IMPOCTO PACTPOBBIE H300PAKESHHUS);

— crpykrypsl HyperLoglogs — BEpOSTHOCTHBIE CTpPYKTY-
PBl IaHHBIX, KOTOPBIE HMCIONB3YIOTCS AJISI OLCHKH MOIIHOCTH MHO-
KECTBa.

ba3pl maHHBIX KIIHOY-3HAYEHHE MOTYT OBITh NPHUMEHEHBI KO
MHOTHM clieHapusiM. Hanpumep, XpaHunuiia Kiro4-3Ha4eHUe MOTYT
OBITh MCTIONIE30BaHbBI 151 XpaHeHus [16]:

1) B obOmactu BeO-caliToB — MpodWIH TOTB30BaTENCH; HH-
¢dopmarus 0 ceaHCce; KOMMEHTAPHH K CTaThe/ONIOTY; SIIEKTPOHHBIC
MUCHMAa; COOOIIEHHS O COCTOSTHUM;

2) B 001aCTH DIIEKTPOHHOW KOMMEPIIHH — COIEPKUMOE KOp-
3MHBI MOKYIOK; KaTeTOPHH MPOAYKTOB; NETald MPOAYKTA; OT3BIBEI
0 MIPOAYKTE;
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3) B chepe ceTeBoro oOCIYKWBAHUS JAHHBIX — TEJICKOMMY-
HUKAI[MOHHBIC CIPaBOYHUKHW; Tabmuiubl [P-anpecarmm; nemyruka-
WS TaHHBIX.

Ba3bpl maHHBIX KIIOY-3HAYCHHE MOTYT JAXKE XPAHUTH IICIIbIC
BeO-cTpaHuIlsl, ucrmonb3ys URL-anpec B kadecTBe KiIroua U BeO-cTpa-
HUIy B KadecTBe 3HaueHHs. OJHAKO B 3aBUCHMOCTH OT TOTO, YTO
HYXKHO CJIeJIaTh C TAaHHBIMU, npyrue monenu bJ[ moryt ObiTh Oosee
TTOJIXOISIIUMU JIJISl XpaHEeHUsI BEO-CTPAHMUIT U CTATEH.

3.1.2. lokymenTtHble CYB[

Hokxymentnas CYB]] (Taxke u3BecTHasi KAK OpUEHTUPOBAHHAS
Ha JIOKyMEHT 0a3a JaHHbIX, arperupoBaHHas 0a3a JaHHBIX WU IpO-
CTO XpaHWIMILE JOKYMEHTOB WX 0a3a JaHHBIX JOKyMEHTOB) — 3TO
0a3a maHHBIX, KOTOpasl UCIOJB3yeT OPUEHTUPOBAHHYIO HAa JOKYMEHT
MoJeNnb s XpaHeHus AaHHBIX. JlokymeHTHele CYDB/] XpaHAT Kax-
JIyI0 3allMCh U CBSI3aHHBIE C HE JaHHBIE B ONHOM JOKyMeHTe. Kax-
Il TOKYMEHT COIEP)KUT IOJIYCTPYKTYpHUpPOBaHHBIE NaHHBIE, KOTO-
pble MOT'YT OBITh 3aIIPOILEHBI C IOMOIIBIO PA3IUYHBIX HHCTPYMEHTOB
3anpocoB u ananutuku CYBJI [17].

Bor nBa mpumepa JOKYMEHTOB, KOTOPBIE MOTYT XPaHHMTBCS
B nokyMeHTHOU CYDB/]. B 000ux mpuMepax MCIONIB3YIOTCS OHHU H Te
)K€ TaHHBIE — TIPOCTO OHHU HANKCaHBI HA PA3HBIX sA3bIKax [17]:

[TepBrrit npuMep Hanmcad B popmate XML.

<artist>
<artistname>Iron Maiden</<artistname>
<albums>
<album>
<albumname>The Book of Souls</albumname>
<datereleased>2015</datereleased>
<genre>Hard Rock</genre>
</album>
<album>
<albumname>Killers</albumname>
<datereleased>1981</datereleased>
<genre>Hard Rock</genre>
</album>
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<album>
<albumname>Powerslave</albumname>
<datereleased>1984</datereleased>
<genre>Hard Rock</genre>

</album>

<album>
<albumname>Somewhere in Time</albumname>
<datereleased>1986</datereleased>
<genre>Hard Rock</genre>

</album>

</albums>
</artist>

Bropoii mpumep Hanmcan Ha s3p1ke JSON.

{
"id' i 1,
artistName' : { 'Iron Maiden' },
'albums' : [
{ 'albumname' : 'The Book of Souls',

'datereleased' : 2015,
'genre' : 'Hard Rock'},

{ ‘albumname' : 'Killers',
'datereleased' : 1981,
'genre' : 'Hard Rock'},

{ 'albumname' : 'Powerslave',
'datereleased' : 1984,
'genre' : 'Hard Rock'},

{ ‘albumname' : 'Somewhere in Time',
'datereleased' : 1986,
'genre’ : 'Hard Rock'}

Ecnm Gl MBI BBENTH BBIIICYKAa3aHHbBIEC TAHHBIC B PEIALHOHHYIO
0a3y maHHBIX, HHPOPMAHMA OOBIYHO XpaHWIACh Obl B TPEX pa3HbIX
TabJIMLIax — C OTHOIICHUEM, CBSI3BIBAIOIINM MX BMECTE Yepe3 MO
MIEPBUYHOTO KJIIOYa U BHEIIHETo Kitoua (Tadm. 10, 11, 12).
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Taonuma 10
Taoauua «AcnoJTHUTEIb)
I/IHGHTH(bI/IKaTOp HCIIOJTHUTCIIA Nms HCIIOJIHUTCIIA
1 Iron Maiden
2 Devin Townsend
3 The Wiggles
4

Ta6numa 11

Tadanma «AnnooM»

Wnentuduxarop Haspanue ansGoma Jara Wnentuduxarop| Unentudukarop
a.]'IB6OMa BBIITYCKa HUCIIOJTHUTCIIA JKaHpa
1 The Book of Souls 2015 1 3
2 Killers 1981 1 3
3 Powerslave 1984 1 3
4 Somewhere in Time 1986 1 3
5 Ziltoid the Omniscient 2007 2 3
6
Tabonuma 12
Taoauna «Kanp»
U pentndurarop sxkanpa HasBanue sxaHpa
1 Country
2 Blues
3 Hard Rock
4

Brimieykazanabsie Tpy TaOMUITBI OBUTH OB CBS3aHBI KITFOUaAMHU
Unenrudukarop ucnomuautens u Maentudukarop sxaHpa.

Takum 00pa3oM, MOKHO 0003HAYMTH HEKOTOPHIC CYIIECTBEH-
HBIE pa3nuyus MeXAy Oa3aMH [aHHBIX XpaHWIWIIA JOKYMEHTOB
Y PETSIMOHHBIMU 0a3amMu JaHHBIX [17].

PensmpionHble 0a3bl AaHHBIX XPaHAT JaHHBIE B HECKOJIBKUX
TabnuIax, Kaxmaas TaOauIa COICPXKUT CTOJOIBI, a KaKaas CTpOKa
npencrapisieT 3amuch. MHpopMmamms o mo0oil JaHHOW CYIIHOCTH
MOXeT OBITh pacmpesielieHa 1Mo MHOXeCTBY TaOmull. JlaHHbIe U3 pas-
HBIX TAOJIUI[ MOTYT OBITh CBSI3aHBI TOJBKO ITyTEM YCTAaHOBJICHHS CBSI-
3M MEX]1y TaOJIUIIaMH.
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B cBoro ouepens, 0a3pl JaHHBIX JOKYMEHTOB HE HCIOJIb3YIOT
TabNULbl Kak TakoBble. OHU XpaHST Bce AaHHBIE 00 00BEKTE B OTHOM
JTOKYMEHTE.

B cnyuae pensiuoHHbBIX 0a3 JaHHBIX NIEPe 3arpy3K0i JaHHBIX
HeoOxoouMo co3aath cxeMy. C 0azaMu JaHHBIX XPaHWIUILA JOKY-
MEHTOB (M OONBLIIMHCTBOM Apyrux 0a3 maHHbIX NoSQL) HeT Takoro
TpeboBaHus. Bel MOXKeTe MPOCTO TOUTH Janblie W 3arpy3uTh JaH-
HbIE 6€3 KaKoW-Ti00 TIPeIonpEeaeIICHHON CXEMBI.

Taxum 00pa3om, B XpaHWIHIIE TOKYMEHTOB JIFOObIE /1Ba JOKY-
MEHTa MOTYT COJEpPKaTh Pa3UYHYI0 CTPYKTYpy W THIT JAHHBIX.
Hanpumep, ecnii ofiH MOJIB30BaTENb PEIIUT HE YKa3bIBaTh CBOIO JIa-
Ty pOXIEHHs, 5TO Jaxke He Oyaet moseM B fokymente. Eciu npyroit
MOJIH30BaTEIb YKaXKET CBOIO JaTy POXKICHHUS, 3TO OyAET Moje B 3TOM
nokymeHTe. Eciau Obl 3TO ObLia pensiiMoHHas 0a3a JaHHBIX, JaTa
POXIEHHS Bce paBHO Obla ObI MoJeM JUIsl 00OMX MOJIb30BaTeNeii —
OHA MPOCTO He cofeprkaia Obl 3HaueHus [17].

ba3bl maHHBIX JTOKYMEHTOB MOTYT OY€Hb XOPOIIO MAacIITaOH-
pOBaThCs MO TOPU3OHTANU. J[aHHBIE MOTYT XPaHUTBCS HA MHOTHX
TBICSYAX KOMITBIOTEPOB, M cHCTeMa OyaeT paboTarh Xopoo. JTo ya-
CTO Ha3bIBAIOT MIAPAWHTOM. PensiMoHHbIE 0a3bl JaHHBIX HE OUYCHb
XOPOIIO TMOIXOAAT AJISl MacIITaOUPOBaHUsI TAKUM crtocoOoM. Pemsiiu-
onnble b/ GoJplIe mOaXoasaT A/l BEPTHUKAIBHOTO MACIITa0MpPOBAHUS
(moGaBneHust NOMOMHUTENBHON MaMsATH, XpaHwmima u T. 1.). [lo-
CKOJIBKY CYIIECTBYET Tpefesl TOMY, CKOJIBKO PEeCypcOB BbI MOXKETE
BMECTUTh B OIHY MAalllUHY, MOKET HACTYIIUTh MOMEHT, KOIZa ropu-
30HTaJIbHOE MACIITAOMPOBAHUE CTAHET €IMHCTBEHHBIM BAPUAHTOM.

VY XpaHWIMIL JOKYMEHTOB HET BHEIIHUX KIIFOUEH, KaK y peis-
UUOHHBIX 0a3 JaHHBIX. BHeNIHHE KITIOYM MCIONB3YIOTCS PEeNSLUOH-
HBIMU 0a3aMu JaHHBIX JUIA 00€CHEeYeHHs CBSI3U MEXKAY TaOIUIaMu.
Ecnu HeoOXonuMO yCTaHOBHUTH CBSI3b C 0a30l JaHHBIX JOKYMEHTOB,
3TO JOJKHO OBITH CHENaHO Ha ypoBHE mpuiokeHus. OJHAKO BCs
nuzaes MOIENU AOKYMEHTa 3aKJII04aeTcs B TOM, YTO JIIOObIE AaHHbIE,
CBSI3aHHBIC C 3aIlUCBIO, XPaHATCA B OJHOM JoKyMmeHTe. [lo3atomy
HEOOXOOMMOCTh YCTAHOBJICHHSI CBSI3U NPH HCIOJIB30BAHMH MOJICIH
JOKyMEHTa He JOJDKHA ObITh CTOJIb PACIPOCTPAHEHHOH, Kak B pesi-
IIHOHHOM 0ase maHHBIX [17].

BonbmmHCTBO pensiuMOHHBIX 0a3 AaHHBIX HMCHONB3YIOT SQL
B KauecTBE CTaHJAPTHOTO $SI3bIKa 3alpocoB. bas3bl TaHHBIX XpaHWIIU-
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a JOKYMEHTOB, KaK MPaBUIIO, UCIIONIB3YIOT APYTHE S3BIKU 3aIPOCOB
(XOTs1 HEKOTOpBIC U3 HHUX CO3MaHbI Juia moaaepxkku SQL). Muorue
0a3pl JAaHHBIX JOKYMEHTOB MOTYT OBITh 3alpOIIEHBI C ITOMOIIBIO
Takux s3bkoB, Kak XQuery, XSLT, SPARQL, Java, JavaScript,
Pythonu . &.

ba3pl JaHHBIX JOKYMEHTOB TOXOXH Ha 0a3bl JaHHBIX KITHOY-
3HA4YE€HHE TEM, YTO €CTh KJIIOU W 3HaueHHue. JJaHHbIe XpaHATCS B BUC
3Ha4yeHus. CBA3aHHBIA C HUM KIIFOY SIBJISIETCS YHUKAJIbHBIM HJICHTH-
(hMKaTOPOM 3TOTO 3HAYCHUSI.

Pa3znuna 3akmodaercst B TOM, 9TO B 0a3e JaHHBIX JOKYMEHTOB
3HAYECHHUE CONCPIKUT CTPYKTYPUPOBAHHBIC WM MOJYCTPYKTYPHPOBAH-
HbIE JaHHbIE. OTO CTPYKTypHUPOBAHHOE/TIOIYCTPYKTYPHUPOBAHHOE
3Ha4YEHUE Ha3bIBACTCS JOKyMEeHTOM. CTPYKTYpHPOBaHHBIE/TIOTYCTPYK-
TypUPOBAHHBIC JaHHBIC, COCTABIISAIONINE HOKYMEHT, MOTYT OBITH 3a-
KOIWPOBAaHBI C WCIOJB30BAHUEM JIFOOOTO KOJIWYECTBA METOJOB,
Bkmrodast XML, JSON, YAML, BSON u 1. 1. OH TakXe MOXKET ObITh
3aKOJIMPOBAH C MOMOIIBIO JIBOMYHBIX (aiinoB, Takux kak PDF-¢aii-
el fokymeHTel MS Office u T. 1. [17].

OnHO n3 mpeuMyIecTB 0a3 JaHHBIX XPAaHUIUIIA JOKYMEHTOB
M0 CpPaBHEHUIO ¢ 0a3aMy JaHHBIX KJIFOY-3HAYCHHUE 3aKITFOYACTCSI
B TOM, YTO BBl MOXKETE 3alpallnBaTh caMH JaHHbIC. Bl MoxeTe 3a-
MPOCUTH CTPYKTYpPY JOKYMEHTa, a TaKXKe DIEMEHTHl BHYTPH JTOH
cTpyKTypsl. [loaTOMY BBI MOXKETe BEpHYTH TOJBKO T€ YaCTH IOKY-
MEHTa, KOTOPbIC BaM HEOOXOUMBI.

C 0azo0il maHHBIX KITIOY-3HAUEHUE BHI TONyYaeTe BCE 3HaYe-
HHE — HE3aBHUCHUMO OT TOTO, HACKOJILKO OONBITUM (M, Ka3ajaoch OFI,
CTPYKTYpHUPOBaHHBIM) OHO MOXKET ObITh. BBl HE MOXkeTe clenaTh 3a-
MPOC B Ipe/eiiax 3HaYCHUS.

JlokyMeHTOOpHEeHTHPOBaHHBIE 0a3bl MAHHBIX XOPOIIO TOAXO-
IISAT 7151 IIAPOKOTO CTIEKTPa BApUAHTOB UCTIONB30BaHUS, HAITPUMED:

1) B obmacti BeO-NPUIIOKEHUH — CHCTEMBI yIpaBlieHHsT KOH-
TEHTOM; OJOT-TIaT(OPMBI; PUIOKEHUS IS DJIEKTPOHHONH KOMMeEp-
[IMH; BeO-aHAINTHKA; TaHHBIE O MPEIMOYTCHUSAX TTOIb30BaTEIs;

2) B 001acTH TMONB30BATEIILCKOIO KOHTEHTAa — 4YaT-3aHsATHS;
TBUTHI; COOOIICHHUS B OJI0TE; PSHTUHTHM; KOMMEHTAPHH;

3) B o0acTi KarajoroB JaHHBIX — YYETHBIE 3aIHCH TI0JIh30-
BaTeliel; KaTajJoru MPOAYKIUHU; peecTpbl YCTpoicTB s MHTepHeTa
Beleit; BoM-cucTeMEl;
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4) B UTPOBOM MHIYCTPUU — BHYTPUHUIPOBASI CTATUCTHKA; WH-
Terpamusi B COUMANBHBIC CETH; TaOIHIIBI IUACPOB C BHICOKMMH Oali-
JIaMH; COOOINEHUSI BHYTPUUTPOBOTO YaTa; WICHCTBO B THUIBIWH WI-
POKOB; BBITTOTHEHHBIE 33/1a49H;

5) B cdepe cereBoro o0CIy)XKMBaHUS JaHHBIX — JAaHHBIC JaT-
YUKOB C MOOWIIBHBIX YCTPOWCTB; (ailiibl KypHAJIOB; aHATUTHKA
B peaJIbHOM BPEMEHU; UHbIE JaHHbIe IHTepHEeTa Belei.

3.1.3. «<bonbliag Tabnuuya»

Bonbiias Tabauiia — 3T0 THI 6a3bl JaHHBIX, KOTOPAsk XPaHUT
JAaHHBIC ¢ UCTIONB30BAHUEM MOJIEIN, OPUCHTHPOBAHHON Ha CTOJOIBI.
OHa Taxke MOKET HasbiBaThcs [18]: 0a3a maHHBIX CTOJOIOB; Oa3a
JAHHBIX CeMeiicTBa CTOJOIOB; 0a3a JMaHHBIX, OPHECHTUPOBAHHAS HA

CTOJNOIIBI; ITUPOKOE XPAHUIIMIIIE CTONOIIOB; cToI0UaTast 0a3a JaHHBIX;
CTOJ0YATOC XPaHIITHUIIIE.

KEYSPACE

CoLuMnN FamiILy

Corumy Faminy

CoLuMN FAMIL

=

Il
%
:

Puc. 25. IlpoctpaHcTBO KITIOUEH, coaepiKamiee ceMecTBa CToI0I0B
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ba3bl jaHHBIX CTONOIOB HCIONB3YIOT KOHIIEMIINIO, Ha3bIBae-
MYFO TIPOCTPAHCTBOM Kirodeid. [IpocTpaHCTBO KiTrouei — 3TO 4TO-TO
BpOJIE CXEMbI B PEIISIIMOHHON Mopmenu. [IpocTpaHCTBO Kitoued co-
TEPKUT BCE CEMeWcTBa CTONIOIOB (Hamofo0ue TaOInIl B PEISIINOH-
HOW MOJeNH), KOTOpbIe COAEpKaT CTPOKH, B CBOIO OYepelb Conep-

JKalue CTOJOIB (puc. 25).

[Mpumep cemelicTBa CTONOIIOB MMOKa3aH Ha pHC. 20.

emailAddress gender
Bob hob@example.com male
1465676582 1465676582
emailAddress gender
Britney brit@example.com female
1465676432 1465676432
emallAddress country
Tori tori@example.com Sweden
1435636158 1435636158

age

35

1465676582

hairColor

Blue

1465633654

Puc. 26. IIpumep cemeiicTBa CTONOIIOB, COAEPIKAIIETO TPH CTPOKH,

KaKaasi u3 KOTOPBIX COAEPIKUT HAOOP CTOJIOIOB

Kax mokazano Ha puc. 26 [18]:

— CEMEHCTBO CTOJIOIIOB COCTOUT U3 HECKOIBKUX CTPOK;

— Ka)XXJ1asl CTPOKa MOXKET COJIEPIKATh Pa3HOE KOJIMYECTBO CTOJNO-
IIOB TI0O CPaBHEHUIO C NPYTUMHU CTpOKaMH. M CTONOIBI HE MOJDKHBI
COBIIAJIaTh CO CTOJIOIIAMH B JIPYT'MIX CTPOKaX (OHM MOTYT MMETh pa3-
HBIC UMCHA, THIIBI JaHHBIX U T. 11.);

— KaX/Iplil cTo0er] comep uTcst B cBoel crpoke. OH HE OXBa-
TBHIBACT BCE CTPOKH, KaK B PEJSAIMOHHON Oa3ze MaHHBIX. Kaxmplid
CTOJIOCI] CONEPIKUT Mapy UMs/3HaUEHHUE, a TAK)KE METKY BPEMEHU.
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CTpyKTypa CTpOKH ITOKa3aHa Ha puc. 27.

Name Name Name
ROW * Row Key Value Value Value
Timestamp Timestamp Timestamp

Puc. 27. Ctpyxrypa cTpoku

CormacHo puc. 27 B CTPOKE COACPIKATCS JIEMEHTBI:

— K104 cTpoku. Kaxkmas cTpoka UMeeT KIIto4, KOTOPBIM sIBJIsi-
eTcs ee YHUKaJIbHBIM WACHTH()UKATOPOM;

— xosoHka. Kaxxplii cronber conepKUT uMsl, 3HaUCHUE U MET-
Ky BpEMEHU;

— UMA. DTO UMs Iapbl UMs1/3HAYCHHE;

— IIEHHOCTh. DTO 3HaU€HHE Mapbl UMs/3HaUCHHE;

— OTMETKa BPEMEHHU. YKa3bIBaeT JaTy M BpeMsl BCTaBKH JaH-
HBIX. DTO MO>XHO HCIIOH30BATh JJISI OIPEISICHIS CaMOM TTOCIeTHEH
BEPCUU JJAaHHBIX.

Hexoropsie CYB/] paciupsioT KOHLIETLUI0 CEMENCTBa CTON0-
IIOB, YTOOBI OOCCIEUYUThH JOMOIHUTEIBHYI0 (DYHKIIMOHAIBHOCTh/BO3-
MOXHOCTb XpaHeHus. Hampumep, y Cassandra ecTb KOHLENIHS CO-
CTaBHBIX CTOJIOIIOB, KOTOpPBIC MO3BOJISAIOT BaM BKJIAAbIBATh OOBEKTHI
BHYTpH cTONOIA. BOT HEKoTOpBIe KiIFOYEBBIE MPEUMYIIECTBA CTOJO-
4gaThIX 0a3 naHHbX [18]:

— KoMIIpeccusl. XpaHWIUIIA CTOIOHNOB OuYeHb A(PQPEKTUBHBI
MIPU COKATUW W/MIIM CEKIIMOHUPOBAHNH JaHHBIX;

— 3aMpocChl arperanuu. biarojgapsi cBoel cTpyKType cToyidya-
ThIe 0a3bl JaHHBIX 0COOCHHO XOPOIIO PadOTaIOT C 3alpocaMu arpe-
raruu (tTakumu kak SUM, COUNT, AVG u 1. 11.);

— Macmrabupyemoctsb. Cronbuarsie 06a3bl JaHHBIX OYEHb Mac-
mrabupyembl. OHM XOPOIIO MOAXOMAT ISl MACCOBOH MapajuiebHON
obOpabotrku (MPP), kotopas BKirouaeT B cedsl pacrnpocTpaHEHHE
JAHHBIX 10 OOJBIIOMY KJIACTEpy MAIIHH, YAaCTO THICSUH;

— ObIcTpas 3arpyska u 3amnpoc. Ctonouarbie 0a3bl JaHHBIX MO-
ryT OBITh 3arpy>KeHbl Ype3BbIUaifHO ObICTpo. Tabmuia B MUILTHAp
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CTPOK MOXET OBITh 3arpy’keHa B TEUCHHE HECKOJBKHX CEKyHJ. BbI
MOJKETE HauaTh aHATH3UPOBATH MPAKTUICCKHU CPa3y.

OTO NHIIL HEKOTOPBIC W3 MPEHMYINECTB, KOTOPHIC ICNAOT
cTonb9aTeie 0a3bl JAHHBIX TOMYISPHBIM BRIOOPOM IS OpTaHH3AITHH,
paboTaronux ¢ OOIBIIUMU JAHHBIMH.

3.2. Hanbonee nonynspHbie HepensuuoHHblie CYB

Redis

Redis — 3T0 XpaHuiuie CTPyKTYp JaHHBIX C OTKPBITBIM MC-
X0oIHBIM KomoM (nunensuss BSD), ncnonb3yemoe B kauecTBe Oasbl
JMAaHHBIX, Kela U Opokepa cooOmieHnii. Redis mogaepxuBaeT Takue
CTPYKTYpPBI JIaHHBIX, KAK CTPOKHM, X€IllH, CIIUCKH, HaOOphl, COPTUPO-
BaHHbBIE HAOOPHI C 3aIpocaMy JHana3zoHa, PacTPOBBIE N300paKEeHUS,
THIIEPIIOTH, T€ONPOCTPAHCTBEHHBIE HHAEKCH U MOTOKHU. Redis nmeet
BCTPOEHHYIO peIuKanuto, cueHapuu Lua, Beicenenue LRU, Tpans-
aKIUM ¥ pa3jIMiHble YPOBHH NEPCHCTEHTHOCTH HA JUCKE, a TaKXkKe
obecrieunBaeT BRICOKYIO NTOCTYHMHOCTH yepe3 Redis Sentinel u aBTo-
MaTHYECKOE CeKIMOHMpoBanue ¢ nmomonibio Redis Cluster [19].

MOXHO BBITIONTHSATE aTOMapHBIE OTepalyy HaJl STUMH TUIIAMH,
Takye Kak 100aBlicHHE K CTPOKE; YBEJIUUCHHE 3HAYCHUS B XEllIe; TIe-
peMelIeHUE dIIEMEHTa B CITUCOK; BBIYHMCIICHUE MEpeceueHHs MHOXKeE-
cTBa, OObEAMHEHHS U Pa3HOCTH; IOJyYCHHE WEHa C CaMBbIM BBICO-
KUM PaHI'OM B OTCOPTHPOBaHHOM HaOope. [l JOCTHXEHUSI MaKCH-
MaJbHON Tpou3BoauTensHOCTH Redis paboraeT ¢ HabopoM NaHHBIX
B MamsTH. B 3aBrcHMOCTH OT BapHaHTa HMCIOJIB30BaHUS MOXKHO CO-
XpaHATh CBOU JaHHbIE, TUO0 MEepHOANYECKH cOpachiBas HAOOp NaH-
HBIX Ha JIUCK, TM00 100aBss KKy KOMAaHIy B JUCKOBBIN JKypHAJI.
Redis Takke mommepKuBacT aCMHXPOHHYIO PEIUIMKAIMIO C OUYCHb
OBICTPOl HEOJOKHpPYIOIEH TMEPBOH CHHXPOHM3AIMEH, aBTOMaThye-
CKUM MEPENOAKIIOUCHUEM C YaCTUYHOW PEeCHHXPOHM3ALMed Ha ce-
TEeBOM pazaeiicHuu [19].

Redis namucan Ha ANSI C wu paboraer B OOJBIIMHCTBE
POSIX-cucteM, takux kak Linux, *BSD u OS X, 0e3 BHENIHHX
3apucuMocTei. Linux u OS X — 3To JBe omeparMoHHbIe CUCTEMEI,
B KoTopbiX Redis paspabarbiBaeTcsi ¥ TeCTHpyeTcs OONbBIIE BCETO,
peKoMeHayeTCsl UCnonb30oBaTh Linux mis pa3septeiBanus. Redis mo-
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JKET paboTaTh B CHCTEMax, MPOM3BOAHBIX OT Solaris, Takux Kak
SmartOS, HO «mogaepkka — 3T0 Nyuinee ycunue». OduuuansHon
noanepxku coopok Windows HeT.

Voldemort

Voldemort — 3T0 pacmpeselieHHass cHCTeMa XPaHCHUS KITFO-
4ell ¥ IeHHOCTeH, o0Ianaromias ciueIyrIuMy cBoricteamu [20]:

— JAaHHBIC aBTOMATHYCCKHU PEIUTHIMPYIOTCS Ha HECKOJIBKO Cep-
BEpOB;

— JJaHHBIE aBTOMATUYECKH CEKIIMOHHPYIOTCS, MO3TOMY KaxK-
IIBIA cepBep COAEPIKUT TOIHKO MTOIMHOKECTBO OOITUX JaHHBIX;

— obecmneunBaeTCA HaCTpamBaeMasi COTIACOBAaHHOCTE (CTPOTHIA
KBOPYM HJTH BO3MOXKHAsI COTJIACOBAHHOCTB);

— cOoli cepBepa MTHOBEHHO ITPOCIICKUBAETCS;

— MOAKIII0YaeMble MEXaHU3Mbl XpaHeHus JaHHbix — BDB-JE,
MySQL, Read-Only;

— moAkirouaeMasi cepuanmsanus — Protocol Buffers, Thrift,
Avro and Java Serialization;

— DJIEMEHTBI JTaHHBIX BEPCUPYIOTCS I 00SCICUSHUS MaKCH-
MaJbHOW IEJIOCTHOCTH JIaHHBIX B CIIEHApHsIX cOoeB Oe3 ymepda s
JIOCTYITHOCTH CUCTEMBI,

— KOKIBIA y3€]1 HE3aBHUCHUM OT APYTHX Y3JI0B, OTCYTCTBYET
LIEHTpaJbHAS TOYKA OTKA3a WA KOOPIUHAIINN;

— Xopouiasi MPOU3BOAUTENBHOCTh OAHOrO y3na: A0 10—20 Teic.
omepanuii B CEKyHIy B 3aBUCUMOCTH OT MAIIIMH, CETH, TUCKOBOU CH-
CTeMbI U KOO PUIMEHTA PETUTMKAIINA JaHHBIX;

— TIOJIEP’KUBAIOTCS  TTOJKITFOYAEMbIE CTPATETHH pa3MEIIeHUs
JAHHBIX Ul pacHpee/iCHUs] MEKIY LIEHTpaMu 00paOOTKHU JaHHBIX,
reorpauueCcKu yIaJICHHbIMU JAPYT OT JApYTa.

[Ipeumymecta Voldemort [20]:

— 00BbeIMHSAET KEIMIMPOBAHUE B TIAMSTH C CUCTEMOUN XpaHEHHUS,
TaK YTO OTACJbHBIA YPOBEHb KEIIMPOBAHUS HE TPeOyeTCs;

— B omuune oT permmukarmu MySQL, xak dTeHwe, Tak H 3a-
MUCH MacIITaOUPYIOTCS TOPU3OHTAIHHO;

— MOPIIMOHUPOBAHUE JAHHBIX SBISIETCS MPO3PAYyHBIM U MPEHO-
CTaBJIIET BO3MOXHOCTH JIJIsl PACIIUPEHUs KilacTepa 0e3 mepebdasnaH-
CHUPOBKH BCEX JTaHHBIX;
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— peIuIMKalys U pa3MEILCHUE IaHHBIX PEIIAIOTCSI MPOCTHIM
API, 4TOOBI MMETH BO3MOXHOCTH aJalTHPOBATH LIMPOKUN CHEKTP
cneunpUIHBIX I TPUIOKEHUS CTPaTeTHil;

— YpOBEHb XpaHEHHUS THOKHIA, TIO3TOMY pa3padoTKa W MOMYJIb-
HO€ TECTHPOBAHHE MOTYT OBITH BBINIOJIHEHBI B YEPHOBUKE MAMSTH
cUCTEMBbl XpaHeHUsI 0e3 HEOOXOAMMOCTH MCIIOJIB30BAHUS PEaIbHOTO
KJlacTepa (Wi Jake pealbHOW CUCTEMBI XpaHEHH);

— VICXOJHBIH KOJI TOCTYTIeH 1o JuiieH3uei Apache 2.0.

Aerospike

Aerospike — 3TO pacrpeneneHHas Maciitabupyemas 0asa
TaHHBIX. APXUTEKTypa UMEeT TPH KitoueBble menu [21]:

— co3aanue ruOKoH, MacimTabupyeMoi miatdopMbl s BeO-
MIPWIOKEHHH;

— obecrnieuenne HaaexHOCTH M Oe3oTkasHocTH (Kak B ACID)
Ha YpOBHE, HE YCTYNAIOIIEM TPaIUIIMOHHBIM 0a3aM JaHHBIX;

— obecrieueHre onepaTuBHON 3PPEKTUBHOCTH MPH MUHUMAJIb-
HOM PYYHOM y4YacTHH.

Kak 0Obuto ckazano B Tpymax VLDB (Very Large Databases),
apxurektypa Aerospike coctout u3 Tpex cioes [21]:

1) KIHEeHTCKUI ypOBEeHb. DTOT KJIaCTEPHO-OPHEHTUPOBAHHBIIN
YPOBEHb BKJIIOYACT KIMEHTCKUE OUOIMOTEKN C OTKPHITBIM UCXOIHBIM
KoJIoM, KoTOphie peanmu3ytoT APl Aerospike, OTCIIeKHBAIOT Y3IIBI
W 3HAIOT, TZI¢ HaXOIATCS JaHHbBIE B KJIACTEPE;

2) ypoBeHb KJIacTEpHU3alMM W paclpeleleHns JaHHbIX. JTOT
YPOBEHb YIPABIISET CBS3bI0 MEXIY KJIACTepaMH U aBTOMATH3UPYET
OTKa30yCTOHYMBOCTb, PEIUIMKALNIO, PEIUIMKALNIO MEXIY LEHTpaMu
o0pabotku naHHbIX (XDR), a Takke MHTEUICKTYadbHYIO OallaHCH-
POBKY M MUTPALIUIO TAaHHBIX;

3) ypoBeHb XpaHEHHS AAHHBIX. JTOT YPOBEHb OOECHEUMBACT
HaJle)KHOE XpaHeHrne NaHHbIX B DRAM wu ¢uemnr-namsata amis ObICT-
po¥ 3arpy3Ku.

Kmmentckuit yposens [21]:

— peamuzyetr API Aerospike, mpoTokon kimeHT-cepBep W B3a-
MMOJIENCTBYET HEMOCPEICTBEHHO C KIIaCTEPOM;

— OTCJISKHUBACT Y3/bl M 3HAET, IJe XPaHATCS JIaHHbBIE, MTHO-
BEHHO y3HaBas 00 M3MEHEHUSAX KOHPHUrypauuu Kjiacrepa, O JOCTyII-
HOCTH M HETOCTYITHOCTH Y3JIOB;
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— peanusyeT cBOi coOcTBeHHBIN myi coeaunenuit TCP/IP ms
noBbILeHus 3P pexTuBHOCTU. Takxke oOHapyKuBaeT cOOM TpaH3akK-
LU, KOTOpBIE HE JOCTUIIIN YPOBHA cOOEB y3IJI0B B KJacTepe, U nepe-
HAaIpaBJIseT ITH TPAH3aKIUK Ha y3JIbl C KOIMSIMU JIaHHbIX;

— OTHpAaBIISIET 3alPOCHl HETIOCPEACTBEHHO Ha y3€J C JaHHBIMHU
W TOBTOPHO IEPEHANpPABISICT 3alpOChl MO Mepe HEOOXOOUMOCTH
(Hanpumep, BO BpeMsl EPEeKOHPUTypaIiu KJIacTepa).

ApXHUTEKTYpa KIHEHTCKOTO YPOBHS YMEHBIIAET 3aJIePKKy
TPaH3aKLUH, pasrpyxaeT padoTy U3 KJIaCTepa U YCTPaHSAET CIOKHO-
cti Ui pazpaborumka. OHa rapaHTUPYeT, YTO NPUIOKEHHUS He
JIOJDKHBI OYyT Mepe3arycKkaTbes B Cllydae HeJJOCTYITHOCTH Y3JIOB.

VYpoBeHb pacrpenefieHnss JaHHBIX NpenHa3HadeH Ui ycTpa-
HEHMS PYYHBIX OIepalMii ¢ CHCTeMaTHYECKON aBToMaTu3aueil Bcex
¢byHKkmMii ynpasnenus kinactepoM. OH BKIIIOYaeT B ceOsi TpU MOIY-
s [21]:

1) monynb ynpaBneHus kiactepoM. OTCIeXHUBaeT y37bl B Kila-
cTepe;

2) MOynb MUTpanuu JaHHbIX. [Ipu noGaBieHun wnm ypane-
HUH Y3JI0B YCTaHABIUBAETCS IPUHAIJIEKHOCTD K KilacTepy 0a3bl AaH-
HbIx Aerospike. Kakplii y3en HCIONB3yeT paclpee/ieHHbIN Xelll-
QITOPUTM JUIsl Pa3felieHHs TIEPBUYHOIO MHICKCHOTO MPOCTPAHCTBA
Ha cpe3bl JaHHBIX M Ha3HAYCeHUs BilajenbleB. Momyab MHUTPaLUU
naHHeIX Aerospike pasymHO OamaHCHpyeT pacnpenefeHHe NaHHBIX
Mo BCEM Yy3JaM KiacTepa, TapaHTHPYs, YTO KaXAbli OWUT AaHHBIX
peIIMIHpPYeTCsl BO BCEX y3/ax KiacTepa U LeHTpax oOpabOTKU JaH-
HBIX. JTa omepauus 3amaerci B KOH(Urypauuu (akTopa peruidka-
LUK CUCTEMBI;

3) Moaynb 00paOoTKK TpaH3akiuil. CYUTHIBACT M 3aITUCHIBACT
JaHHBIE TI0 3aIpOCy, a TaKXKe 00eCleUYMBAET rapaHTUH COIVIACOBAH-
HOCTHU U U30JIIMHU. DTOT MOLYJIb OTBEYAeT 3a:

— CHHXPOHHYIO/aCHHXPOHHYIO PEIUIKALUI0 — Ui 3alHuch
C HEMEAJICHHOW COIIaCOBAHHOCTBIO OHA PACHPOCTPaHsAET U3MEHEHHUS
Ha BCE DEIUIMKU mepen (hukcanuell AaHHBIX M BO3BPALICHUEM pe-
3yNbTara KINeHTY;

— IIPOKCU-CEPBEP — B PEAKUX CIy4asx MpHU IEepPeHACTPOUKE
KJIacTepa, Koraa KIMEHTCKUH ypOBEHb MOXKET HEHaJO0JIro yCTapeTh,
MOAyNb 00pabOTKM TpaH3aKUMI MPO3pavyHo MepeaeT 3ampoc Ipyro-

My y3iy,
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— pa3pernieHne QyOIuKaToB JaHHBIX — JUISI KJIACTEPOB, BOC-
CTaHOBJICHHBIX TOCJIE CEKIIMOHUPOBaHUs (B TOM YHUCIIC TIPH Tepe3a-
ITyCKE Y3JIOB), 3TOT MOAY/Ib pa3pelnacT JIOOble KOHPIUKTH MEXKIY
Pa3TMYHBIMHA KOIIMSIMH JTaHHBIX. Pa3zpenienue MoxeT ObITh OCHOBAHO
00 HA KOJMUYECTBE ITOKOJICHWH (Bepcuu), TMOO HA BPEMEHH II0-
cieHero OOHOBJICHUSI.

YpoBeHb XpaHEHUs OaHHBIX. [IOTOKHM JaHHBIX MOCTYMAlOT
B KOHTEHHEPBI, MPOCTPAHCTBA UMEH, KOTOPhIE CEMaHTUYECKH OI00-
Hbl Oazam maHHbBIX B pemsiuoHHbXx CYBJl. B mpocrpanctBe mmeH
JaHHbIC TMoApa3essaoTcs Ha HaOopsl (Tabmuiel CYBJ]) u 3amucu
(ctpoxku CYB/I). Kaxmas 3amvch MMeeT WHIACKCHUPOBAHHBIA KITHOY,
YHUKAJIBHEIN B HA0OpE, U OTHY WIIM HECKOJIILKO UMCHOBAaHHBIX SYEEK
(crom6moB CYB/I), koTopble comepkaT 3HAYEHHUs, CBsI3aHHBIE C 3a-
mUchi0. [Ipu 3TOM HET HEOOXOAMMOCTH ONPEACIsATh HAOOPHI U SUCH-
KU — JUII MAKCUMaJIbHONH THOKOCTH OHH MOTYT OBITh JJOOABJICHHI BO
BpeMs BBINIOJNIHEHUS. 3HAUCHHS B SYEHKaX CTPOTO TUITHU3UPOBAHBI
¥ MOTYT BKJIOYATh JHOOOH MOMIEPKUBACMbIA THI JTaHHBIX. Sd4erku
HE TUITU3UPOBAHbI, TO3TOMY Pa3HbIE 3alMCH MOTYT UMETh OHY U TY
e STYeMKY CO 3HAUCHUSAMHU Pa3HbIX TUIOB [21].

Wupaekcel, BKIOUAs TMEPBUYHBIA WHACKC U HE0Os3aTeNbHBIC
BTOPUYHBIC MHACKCHI, 10 YMOIYaHUIO xpaHsaTcs B DRAM st ceepx-
OpICcTporO JocTyma. llepBUYHBIN HHIEKC TaKKe MOXKET OBITh CKOH(H-
TYPUPOBAaH [UIsl XpPaHEHWS B TOCTOSHHON NaMsITH WM Ha (iem-
ycTpoiicTBe. 3HaueHHWss MOTYT ObITh coxpaHeHbl B DRAM wunm
C MEHBIITUMHU 3aTpaTaMy Ha TBEPIBIX HAKOTIUTEISX.

Taxum o6pazom, B Aerospike [21]:

— 100 mmnmuonoB kimtoued 3aHmmaroT Bcero 6,4 I'b. Xors
KIJIFOYM HE UMCIOT OTPaHUUCHHI MO pa3Mepy, KaKIblid Kirod 3ddek-
THBHO XPAaHUTCS BCEeTO B 64 Oaifrax;

— 9T00BI MUHUMH3UPOBATH 33JIEPXKKY, 3aIACh Ha TUCK BBIMIOI-
HSIETCS OOJBIIUMU OJIOKAMU. DTOT MEXaHU3M OOXOJHUT CTaHJIAPTHYIO
(haiIoBy10 CHUCTEMY, TPAAUIIMOHHO HACTPOSHHYIO Ha Bpallarolinecs
KECTKUE TUCKU;

— UHTEJUICKTYaJIbHBINH Jie(pparMeHTaTop M BBICEIUTEIh pado-
TalOT BMECTE, YTOOBI TrapaHTHpoBaTh, uTo B DRAM ecth MecTo,
a TaHHBIE HUKOTIIA HE TEPSIOTCS W BCerna 0e30TacHO 3alMChIBAIOTCS
Ha JIUCK. VHTemmekTyanbHbIl nedparMeHTaTop OTCICKHUBACT KOJU-
YECTBO aKTHUBHBIX 3aIlTUCEH B KAXKJIOM OJIOKE M BOCCTaHABIMBAET OJI0-
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KM, KOTOPBIE HAaXOIATCS HUKE MHUHHUMAJIbLHOIO YPOBHS HCIIOJIb30Ba-
HUsl. BeIcenmuTens yaanser mpoCpPOYCHHBIC 3alCH U BOCCTaHABIIMBA-
€T MaMsATh, €CIU CHCTEMa BBIXOJWT 33 YCTAHOBICHHYIO (BBICOKYIO)
OTMETKY. Bpemst ucTeueHHs cpoka ICHCTBHS HACTpauBacTCs IS
KKJ0ro MPOCTpPaHCTBA HMMeH. Bo3pacT 3ammcu pacCUUTHIBACTCS
C MoMeHTa mnoclenHed Mopudukarmu. [IpumoxkeHne MOXET Tie-
PEOTPENEIUTh BPEMS JKU3HU 10 YMOIYAHHIO M YKa3aTh, YTO 3aIIUCh
HUKOT/IA HE JOJDKHA OBITH yIajaeHa.

MongoDB

3anuce B MongoDB — 53T0 MOKyMEHT, MpeaCTaBIISIFOIITII
co00¥ CTPYKTYpYy HaHHBIX, COCTOSIIIYIO M3 TIap TOJICH W 3HAaYCHUH.
HoxymenTsl MongoDB noxoxu Ha 00bexTs! JSON. 3Hauenus moneit
MOTYT BKJIIOYATh B ceOsl Apyrue JOKYMEHTHI, MAaCCUBBI M MAacCCHBBI
TOKyMeHTOB (puc. 28) [22].

{
name: "sue", <+—— field: value
age: 26, <«—— field: value
status: "A", <«+— field: value
groups: [ "news”, "sports” 1 <«—— field:value
}

Puc. 28. MongoDB — 3naueHus nonei

[IpenmymiecTBa WMCHONB30BaHUS JTOKYMEHTOB 3aKIIFOYAIOTCS
B cueayromeM [22]:

— TOKYMEHTHI (0OBEKTHI) COOTBETCTBYIOT COOCTBEHHBIM THIIAM
JTAHHBIX BO MHOTHX SI3bIKAaX IMPOTPAMMHPOBAHUS;

— BCTPOEHHBIC JIOKYMEHTBHl U MAaCCHUBBI yYMEHBIIIAIOT TOTPeO-
HOCTbH B JOPOTOCTOSIIUX COCTUHEHUSAX;

— IMHAMUYECKash CXeMa MOIICPKUBACT CBOOOIHBIN MTOJIUMOP-
¢busm;

— KOJUICKIIMK / TIpeACTaBICHUs / MaTepUaii30BaHHBIC IMPEI-
CTaBJICHHSI — 110 TPeOOBaHUIO;

— MongoDB xpaHuT AOoKyMeHTHl B Koiekuusx. Komnexuuu
AHAJIOTWYHBI TA0NMHIIaM B PEISIIIMOHHBIX 0a3aX JaHHBIX.
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OCHOBHBIC XapaKTEPUCTHUKH [22]:

1) BeIcOKass mpou3BoguTeNbHOCTE. MongoDB oOecneunBaet
BBICOKYIO IPOM3BOJUTEIBHOCTD COXPAHEHUS TaHHBIX, B YACTHOCTH:

— MOJJIEP)KKAa BCTPOCHHBIX MOAEIEH NaHHBIX CHUXKAET aKTHB-
HOCThH BBOZIa-BBIBOJA B CCTEMe 0a3 NaHHBIX;

— UHJEKCHI MOJIEPXKUBAIOT Oojiee ObICTPBIE 3alPOCHl K MOTYT
BKJTIOYATH KJITFOYM U3 BCTPOCHHBIX JOKYMEHTOB I MACCHBOB;

2) pacIIMpeHHBIA S3BIK 3aPOCOB, HCIMONB3YyEMbIM ISl TOA-
nepkku onepanumii ureHus u 3anucu (CRUD), Birrogas:

— arperupoBaHue NaHHBIX;

— TEKCTOBBIN MOKUCK U T€ONPOCTPAHCTBEHHBIE 3aIPOCHI;

3) BoICOKasi cTeneHb NOCTYMHOCTH. CpeacTBO peruIMKaluu
MongoDB, Ha3piBaeMoe HaOOpoM peruTuk (rpynmna cepsepoB Mongo-
DB, koTopbie MOAICPKUBAIOT OIUH U TOT YKe HA0OpP JaHHBIX, 0OecIie-
4uBas U30BITOYHOCTD U MOBBIILIAS JOCTYIHOCTh AaHHBIX), o0ecredn-
BaeT aBTOMAaTHYECKOE PE3CPBUPOBAHUE TAHHBIX IIPH OTKA3E;

4) ropuzoHTanbHas Macmrabupyemocts. MongoDB obecne-
YHBAET TOPU3OHTAIBHYI0 MacIITa0UPyeMOCTh KaK 4acTh CBOEU Oc-
HOBHOM ()YHKLIMOHAIBHOCTH:

— CEerMEeHTAIUs paclpeaesseT JaHHbIE 110 KIacTepy MalliH;

— CO3/1aHUE 30H JIaHHBIX MOJIEP>KUBAETCS HA OCHOBE OCTAaTOY-
HOTO KJIFo4a. B cOamancuposanHoM kimactepe MongoDB HampasnsieT
YTEHHE U 3alMCh, OXBATHIBAEMbIE 30HOH, TOJBKO Ha YaCTH BHYTPH
30HBI;

5) monaep:kka HECKOJIbKUX MEXaHU3MOB XPaHEHUs JaHHBIX:

—MexaHusM xpaHeHust WiredTiger (Bxurodas TOAIEPKKY
m(POBaHUS B COCTOSIHUM TTOKOS);

— MEXaHU3M XpaHEeHUs JaHHBIX B aMSTH;

— MongoDB mnpenocrasmnsier nonkitodaeMelii API-unTepdeiic,
KOTOPBIN MO3BOJISIET TPETHUM CTOPOHAaM pa3paldaThiBaTh MEXaHH3MbI
XpaHeHHUs JaHHbIX 111 MongoDB.

OrientDB

OrientDB — at0 niepBast mHOrOoOMoznensHast CYB/] ¢ OTKpBITEIM
UCXOIHBIM KOJIOM, KOTOpas co4yeTaeT B cebe MoIllb TpapuKoB
¥ THOKOCTh IOKYMEHTOB B OTHOW MAacCIITaOHUPyeMOH, BHICOKOTIPOM3-
BOJIUTEIILHOW OIEpaliMoOHHON 0a3e JaHHbIX. MHOTrOMOJCIIbHbIC 0a3bl
JAHHBIX TPU3HAIOT HEOOXOIUMOCTh MCIIOJIb30BAaHUS HECKOJIBKUX MO-
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JeNield TaHHBIX, O0BEIUHSAS UX ISl CHW)KCHHS OTIEPAIlMOHHON CIIOXK-
HOCTH U MOAAEPKaHUS COTTIACOBAHHOCTH JAHHBIX [23].

Anpo OrientDB monnepxuBaer rpaduyueckue, TOKyMEHTHEIE,
00bEKTHBIE MOJETH, a TAaKKEe MOMAENb «KII0Y-3HAUCHHE», MOITOMY
OrientDB M0)XHO MCHONB30BaTh B KAUECTBE 3aMEHBI MTPOIYKTa B JIIO-
60# m3 »THX Kareropuii. OMHAKO OCHOBHOE TPEUMYIIECTBO 3aKITIO-
YaeTcsi B MHOTOMOJENbHBIX BO3MOKHOCTAX CYB/I, koTtopbie 00benu-
HSIOT BCE (DYHKIIMU YETBIPEX MOAEIEH B AIp0. DTO TaKKe SBISETCA
OCHOBHBIM OTIIMYUEM OT APYrux MHoromonenbHbix CYB/], mockomns-
Ky OHHU Peau3yloT JOMOJHUTEIBHBIA ypoBeHb ¢ API, KoTOpHIil uMu-
THPYET NONOJIHUTEIBHBIE MOJENH, OJHAKO SIAPO COCTABISET TOJIBKO
onHa Monensb [24]. Pasdepem mozenu Orient DB nmoxpo6GHee.

1. JoxymeHntHass Monenb. J[aHHBIE B 3TOM MOJAEIU XPAHSITCS
BHYTPH JIOKYMEHTOB. /IOKyMEHT — 3T0 Ha0Op map KIro4Y-3HaueHHe
(TakKe Ha3bIBAEMBIX MOJISIMH WJIM CBOWCTBAMH), TAE KIIOY ITO3BOJISIET
MONyYUTh JOCTYNl K €ro 3Ha4eHWI0. 3Ha4eHHs MOTYT COIepKaTb
MIPUMHUTUBHBIE THUIIBI JaHHBIX, BCTPOEHHBIE JOKYMEHTHI WK MacCH-
BBl npyrux 3HadeHWid. OrientDB ucmonb3yeT MOHATHS «KIacChD»
M «KIJIACTEPBhD» B Ka9eCTBE CBOEH (DOPMBI «KOJIEKIIUID IJIST TPYIIIH-
pOBKH JTIoKyMeHTOB. Mozens nokymeHToB OrientDB takke moGasisi-
€T MOHITHE «CBA3b» KaK OTHOLIEHWE MexAy AokyMeHTamu. C mo-
momipto OrientDB BBl MOkeTe pemnTh, BCTaBIATH JIM AOKYMEHTHI
WJIM CChUIAThCA Ha HUX HanpsMyro. Korga Bbl M3BIEKaeTe TOKYMEHT,
BCE CCBUIKM aBTOMATUYECKH pa3peliatoTcs. JTO CYLIECTBEHHOE OT-
JUYUE OT APYrux 0a3 JaHHBIX JOKYMEHTOB, B KOTOPBHIX Pa3paboTyhK
JTIOJDKEH CaMOCTOSTENbHO 00pabaThiBaTh JIFOOBIE OTHOIICHUS MEXKILY
nokyMmeHTamu. B Tabn. 13 mpoBeaeHo cpaBHEHHE MEXIY PETSIHOH-
HOM MOJENBI0, TOKYMEHTHOH MOJAENBI0 M JOKYMEHTHOM MOIEINBIO
OrientDB [24].

TaGnuma 13

CpaBHHTeIbHASI XaPAKTEePHCTHKA PEJIAIIHOHHON Moesu,
JOKYMEHTHOI1 MofieJi M NoOKyMeHTHoM Mogeau OrientDB

Pensiionnas Moznenp faHHblX | JloKyMeHTHast MOZIENb JloxymenTHast Mmozens OrientDB
Tabnuna Komnexuus Knacc nnm knacrep

Crpoka JloxymeHnt JlokymeHT

Cronben Ilapa xitou-3HaueHUE Ilone noxymenra
OTHolIeHHE — Cs3b
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2. I'padoBas momenn. ['pad mpemcraBiseT coboit ceremomoo-
HYIO CTPYKTYPY, COCTOAIIYIO U3 BepIIUH (y3JI0B), COETMHEHHBIX MEXK-
ny coboit pedbpamu (myramn). I'padoBas momens OrientDB npencras-
JIeHa KOHIIeTIHeH rpada cBOWCTB, KOTOpas OMPEIEIISIeT CIICAYIONINe
TIOHSTHSL.

Bepmmna — cymHocTb, KOTOpast MOXKET OBITh CBs3aHa C ApY-
TMMHU BEpIIMHAMH H 00JIaJaeT CIeMyIonUMH 00s3aTeIbHBIMU CBOM-
CTBaMHU:

a) YHUKaJIbHBIA UIEHTU(UKATOD;

0) HaOop BXOIALINX pedep;

B) HabOp UCXOMSAIIHNX pedep.

Pebpo — cymHoCTb, CBsI3bIBAIOIIAS ABE BEPLIMHBI U 00siaaa-
ol1ast CICAYIOIMME 00513aTeNbHBIMU CBOHCTBAMHU:

a) YHUKAJIBHBIA UIEHTU(UKATOP;

0) cchlIKa Ha BXOAALIYIO BEpIINMHY (TOMOBY);

B) CCBhUIKa Ha HCXOSIIYIO BEPUIMHY (XBOCT);

') METKa, OTPENEISIONIas TUIl CBS3W/OTHOLICHUS MEXIYy TO-
JIOBHOU M XBOCTOBOI BEPILIMHAMM.

B nomonHenune k 00s3aTeIbHBIM CBOMCTBAM Kajk/asi BEPLIMHA
Wi pedpo TaKKe MOXKET COAepKarb HaOOp MOJb30BATEIbCKHX
cBoicTB. B Tabxn. 14 mpeacrasneHo cpaBHeHHe Mexay TpadoBoii Mo-
JeTbI0, PEJSIIHOHHOW MOZENBI0 TaHHBIX M TpadOBOH MOMEIBIO
OrientDB [24].

Taonuma 14

CpaBHHTe/IbHAsI XapaKTepHUCTHKA rpadoBoii Moaenu,
peJISIIUOHHOI Mo/Ie/ U JaHHBIX U rpadoBoii mogeau OrientDB

Pensunonnas .
MOZ[CJ'IL; JAHHBIX I'padpoBas mozens I'padpoas mozens OrientDB
Tabnuna Knaccel BepinHa u pedpo Knacc «V» (s Bepinsbl) U «Ex»
(nns pebpa)
Crpoka Bepmuna Bepmnna
Cronben CBolicTBO BepmHHBI ¥ pebpa |CBOWCTBO BEPIIUHEI U pedpa
OTHOIIEHNE Pebpo Pebpo

3. Mogenb «kio4-3HaYeHue». JocTynn K JaHHBIM OCYILECTB-
JsieTcs 4epe3 KIIIoY, a 3HAYEHUSI MOT'YT ObITh IPOCTBIMU U CJIOKHBI-
mu tunamu. OrientDB nonaep:kuBaeT JOKYMEHTHI U 3JI€MEHTHI Ipa-
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¢uKa B KauecTBE 3HAUCHHI, YTO TO3BOJISIET CO3JaTh 00JIee CIOKHBIC
CTPYKTYPBI, YeM KIJIAaCCHYECKAs MOJIENb «KIJIF0Y-3HaueHuey». B 1adm. 15
MPOBOJIUTCS CPABHCHUE MEXAY DPEISIMOHHON MOJIENBI0, MOJCIBIO
KJTFOU-3HAYCHHE» U MOJEIBIO «KIfod-3HadeHne» OrientDB [24].

TaGnuma 15

CpaBHHTeIbHASI XaPAKTEePHCTHKA PeJIAIIIHOHHON Moesu,
MOJIEJTH «KJII0Y-3HAYEHHE» H MOJEIH «KIUY-3HaueHne» OrientDB

ME;Z?IL;H;;;T; Mogenb «KIII04-3HaYCHUE) Mogens «kmou-3aaucHue» OrientDB
Ta6numa Konreiinep Kuacc unu xnacrep
Crtpoka Ilapa kitou-3HaueHue JlokymeHTt
Cronben - ITone noxymeHTa UM CBOHCTBO
BEpUIMHEI U pedpa
OtHomIeHNE - CBs3b

4. O0bekTHas MOIeNb [24]. DTa MO MOICPKUBACT HACTIC-
JIOBaHUE MEX]y TUTIAMH, MOJTUMOPGU3M IpU oOpaiieHn K 0a30BO-
My Kjaccy U mpsiMoe oOpaiieHue oT/Kk 00bekTaMm. CpaBHEHHE MEKITY
PEISILIMOHHON MOJIEIIbIO, OOBEKTHON MOEIbI0 U OOBEKTHOH Moje-
nei0 OrientDB mokaszano B Ta6m. 16.

Taonuma 16

CpaBHHTEIbHASI XaPAKTEPUCTHKA PEJIAIMOHHOI MOIeIH,
00bEeKTHOI MojeIu ¥ 00beKTHOI Moaeau OrientDB

MEZJ::?;H;;;?X OObeKTHas Mozieb O6bekTHas Mojens OrientDB

Tabnuna Knacc Knacc nnm xnactep

Crpoka OOBEKT JloxymeHnt

Cronben CgoiictBo 00bekTa |Ilone moOKyMeHTa MM CBOHCTBO BEPIIMHBI
u pebpa

OtHomeHne | Yka3zarenb CBsi3b

Apache Cassandra

Apache Cassandra — 3To pacmpeneracHHas HEpeIAITHOHHASL
0a3a IaHHBIX C OTKPBITBIM HUCXOAHBIM KofoM. IIpencrapmisier coboii
CEKIMOHMPOBAHHYIO MOZAEIb XPaHEHHS LITMPOKHUX CTOJOLOB € MmocCe-
JOBaTeJIbHOM ceMaHTHKoW. M3HavanbHO OblLTa pa3spaborana B Face-
book ¢ wucnonbp30BaHMEM MO3TAHOM COOBITUHHONW apXUTEKTYPHI
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(SEDA) mist peanm3anuy KOMOWHAIIMA METOIOB PAaCIpeIeIeHHOTO
XpaHeHUs U perumkanuu Amazon Dynamo B coueTaHuM ¢ MOJICITBIO
«bonbiras Tabnuma» ot Google. Dynamo u Bigtable 6butn pazpabo-
TaHBI JJIs1 YIOBIETBOPEHHS HOBBIX TPEOOBaHHH K MACIITAOUPyEeMBbIM,
HaJCKHBIM U BBICOKOJOCTYITHBIM CHUCTEMaM XPAHCHHS JTaHHBIX, HO
Yy KaXIOro U3 HUX OBUTM OONACTH, KOTOPBHIE MOXHO OBUIO YITyd-
muTh [25].

Cassandra Obuta pa3paboTaHa Kak KOMOMHAIIMS 00CHX CHCTEM
JUTSL YIOBJIETBOPEHUSI BO3HHUKAKOIIUX KPYIMHOMACIITA0OHBIX TpeOoBa-
HUW K XpaHEHWIO0 JaHHBIX U 00BbeMy 3ampocoB. [lockonmbky mpuio-
JKCHMsI CTajli TPeOOBaTh MOJHOW TO0ANBLHON PEIUTUKAIIMK U BCETaa
JOCTYITHBIX OIEPaNnii YTCHUS W 3allUCH C HU3KOW 3a/IePIKKOH, CTao
HEOOXOAMMBIM pa3paboTaTh HOBBIM THUN MOAENH 0a3bl JTaHHBIX.
Cassandra mpeciieiyeT ClIeAyIoue eau MPOeKTUpoBanus [25]:

— TONHAsl peruMKanus 0a3 JaHHBIX, YIPaBISIEMBIX W3 He-
CKOJIbKUX HCTOYHHKOB;

— mno0albHast TOCTYITHOCTh C HU3KOH 3a1ePiKKOM;

— MaclTa0upoBaHKe Ha ayTCEPCHOM 00OPYIOBaHHM;

— yIy4IlleHUEe JTUHEHHOM MPONMYCKHON CIIOCOOHOCTH € KA [bIM
JOIIOJIHUTEJIBHBIM IIPOLIECCOPOM;

— OHJIaltH-0aTaHCUPOBKA HArpy3KH U POCT KJIaCTEPOB;

— CEKI[MOHUPOBAHHBIC 3aMPOCHI, OPUCHTUPOBAHHBIC HA KITHOY;

— TuOKas cxema.

CaotictBa Cassandra [25]:

1) Cassandra mpemocrtaBmsser Cassandra Query Language
(CQL), SQL-1tomo0HBIN S3BIK, IS CO3MaHUS W OOHOBIICHHUS CXEMBI
0a3bl JaHHBIX U JgocTyna K qaHHbeiM. CQL mo3BosiseT nosip30BaTesiM
OpPraHM30BbIBATh JJaHHBIC B Kiactepe y3ioB Cassandra ¢ IOMOIIbIO
CJICAYIOIIUX UHCTPYMEHTOB:

— TIPOCTPAHCTBO KIIOUCH — OMpEeJeNseT, KaKk PEerLTHINPYeTCs
Ha0Op NaHHBIX, HaNpUMeEp, B KaKUX LEHTpax oOpabOTKH JaHHBIX
Y CKOJIBKO Komwid. IIpocTpaHCcTBO KiTtouer cofepkar TaOIHIIbI,

— TabMuna — omnpenenseT THMU3UPOBAHHYIO CXeMY JIJISl KOJ-
nexiuu paszaenoB. Taomuiper Cassandra uMeroT ruOkoe JT00aBlIeHUE
HOBBIX CTOJIOIIOB B TAOJUIIBI C HYJIEBEIM BpeMeHeM mpocTos. Tadmu-
Bl COJZICPIKAT CETMEHTBI, KOTOPBIC COAEPIKAT pa3lieibl, KOTOPhIE CO-
JIepKaT CTOJOIIBI,
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—pasgen — oIpenensier 00s3aTeNbHYI YacTh IEPBUYHOIO
KJTI04a, KOTOPBIA JOIKHBI UMETh Bce cTpoku B Cassandra. Bee wc-
MOJHSEMBIE 3aIPOCHI COAEPIKaT B ceOe KoY paszena;

— CTPOKa — COIEPKHUT HAOOP CTOJIOIOB, HACHTHU(DHUITUPYEMBIX
YHUKAJIbHBIM MEPBUYHBIM KJIIOYOM, COCTOSIIMM H3 KIIOYa pasjesia
1, BO3MOXKHO, JOTIOJIHUTEJIBHBIX KIIIOUEH KJIaCcTepH3aluHy;

— cronben, — eJVHUIA JAHHBIX C THUIIOM, TPUHAICKAIINM
CTpOKE;

2) CQL monnepKuBaeT MHOXKECTBO PacCIIMPEHHBIX (PyHKUUH
JUIst paOOTHI HAJl CEKIIMOHMPOBAHHBIM HA0OPOM JIaHHBIX, TAKHX KaK:

— o0JierYeHHbIE TPaH3aKIMK C OIHUM Pa3lelIoOM U aToMapHOH
CEMaHTHKOH CpaBHEHHS U HAOODa;

— TI0JIb30BATEJILCKUE TUIIBI, DYHKLUH U arperarsl;

— THITBI KOJUICKIIMIA, BKJTIOUAast HAOOPBI, KAPTHI U CITUCKH;

— JIOKaJIbHbIC BTOPUYHbIE WHICKCHI;

— (9KCTIepUMEHTATbHBIE ) MATEPHUATU30BAHHbIE TIPEICTABICHUS.

Cassandra npennovnTaet npsiMo He TPUMEHSITh OTIePaIluH, TPe-
Oyrolrie KOOPAMHAIIMKA MEXIY pa3lellaMH, MOCKOJIbKY OHH OOBIYHO
MEJICHHBI U IUIOXO 00eCHeYrBalOT BBICOKOAOCTYIHYIO IIOOAIBHYIO
cemanTHKy. Hanpumep, Cassandra He mojiepx1Baer:

— TIepeKpecTHbIE TPAH3AKIINY;

— pacnpeneneHHble COeTUHEHUS;

— BHEILIHHUE KJIIOYH WJIN CChIJIOYHYIO LEJIOCTHOCTb.

[MapameTprr konpurypanun Apache Cassandra HacTpauBaroT-
cs B ¢aite cassandra.yaml, KOTOPBIH MOXXHO PETaKTHPOBATh BPYd-
HYIO WJIHM C MOMOIIBI0 MHCTPYMEHTOB YNpaBieHHUs KOH(QUTypalHuen.
HexoTopeiMu HaCTpOMKAMU MOYKHO YIPABIIATH B PEKUME PEAIBHOTO
BPEMEHHU C TOMOINBIO OHJIAWH-UHTEpdeiica, Apyrue TpeOyroT mepe-
3amycka 0a3bl JaHHBIX, YTOOBI OHM BCTymWwiIM B cmiry. Kpome Toro,
Cassandra moxaepXKuBaeT TOTOBYIO (PYHKITMIO aTOMapHOTO MOMEH-
TaJbHOTO CHHMMKA, KOTOpas MPEICTaBIsSIeT COOOW MOMEHTAIBHBIN
cHUMOK naHHbIXx Cassandra B oIpeneneHHbIi MOMEHT BPEMEHH
IUIS JIETKOM MHTErpaldy CO MHOTMMHM HMHCTPYMEHTaMH PE3€pPBHOIO
kormpoBaHus. Cassandra Taxke MOAAEPKUBAET WHKPEMEHTHBIE pe-
3epBHBIE KOIMHWH, [J€ JaHHBIE MOTYT OBITh COXpaHEHBI MO Mepe HX
3anmcw [25].

101



| Fnasa 3

Apache Druid

Apache Druid — 310 ananuTHyeckas 6a3a JaHHBIX pPEAILHOTO
BpPEMEHH, MpeJHa3HaueHHasl Ui OBICTPON aHAIMTHKH CPE30B U Ky-
00B («KOLAP» 3anpocsl) Ha 0ojbIInX HaOopax AaHHbIX. Druid garime
BCETO HCIIONB3YeTCs B CIyYasix, Koria HeoOXoquMbl 00paboTka B pe-
aIbHOM BpPEMEHH, OBICTpasi MPOU3BOJUTEIBHOCTD 3alPOCOB M BBICO-
Kasl CTeleHb HauexHOCTU. Takum oOpa3zoM, Druid 0OBIYHO HCIIONB-
3yeTcs U MOIAEPKKH rpaduuecknx uHTepdeiicoB aHATUTHISCKUX
NPWIOKEHUH WM B KauecTBE OSKAHIA U BBICOKOKOHKYPEHTHBIX
API, Tpebyromux ObicTpoii arperanuu. Druid nydie Bcero padoraer
C COOBITHITHO-OPHEHTHPOBAHHBIMHU TaHHBIMH [26].

O6nactu npumenenus Druid [26]:

— BeO- 1 MOOMJIbHAS AaHATTUTHUKA;

— ceTeBasl TelleMETpHUYECKasi aHAJIUTHUKA (MOHHTOPHHT TPOU3-
BOJHUTEIBHOCTHU CETN);

— XpaHEHHE METPHUK CEPBEPa;

— aHAJMTHKA [ETOYKH MOCTaBOK (IIPOM3BOJICTBEHHBIC ITOKA-
3aTenn);

— TOKAa3aTe Iy POU3BOAUTEILHOCTH MPUIIOKCHN;

— 1 poBOIf MapKeTHHT/peKIIaMHast aHATUTHKA;

— OusHec-ananutuka / OLAP.

Druid uMeeT MHOTONIpPOLIECCOPHYIO paclpelelieHHYI0 apXu-
TEKTypy, KOTOpas MpeAHa3HayeHa i padoThl B oONlake M MpOcTa
B aKcIuTyaraiuu. Kaxasiid Tun npouecca Druid Mmoxer ObITh HAaCTPO-
€H M MaclTa0MpOBaH HE3aBHCHUMO, YTO AeT MaKCHMAaJbHYIO T'HO-
KOCTb B paboTe ¢ KJIacTepoM. DTa KOHCTPYKLHS Takxke 00eCednBaeT
MOBBIIICHHYIO OTKa30yCTOHYMBOCTD: BBIXOJ U3 CTPOSI OTHOTO KOMIIO-
HEeHTa He Oy/eT MpsIMO BIUSTh Ha APYyrre KOMIIOHEHTHI [27].

Druid nmeeT HECKOIBKO THITOB Mpo1eccoB [27]:

— IPOLIECCHI-KOOPAUHATOPHI YNPABISIOT AOCTYHHOCTBIO JaH-
HBIX B KJIacTepe;

— IIpOLECChl — KOHTPOJJIEPB IEPErpy30K KOHTPOJIUPYIOT
pacripeiefieHle Harpy3KH oTpeOeHUs JaHHbBIX;

— Tpouecch-Opokepbl 00padaThIBAlOT 3aMpoChl OT BHEIIHUX
KJIMEHTOB;

— IPOLECCHI-MaPIIPYTU3aTOPhl — HEOOs3aTeIbHbIC IIPOLIECCHI,
KOTOpbIE MOTYT HaIlpaBJsITh 3alpOChl MpoleccaMm-Opokepam, IMpo-
1eccaM-KOOpAMHATOPaM M MpolieccaM — KOHTPOJUIEpaM Meperpys3ox;
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— HCTOPUYECKHE TPOIECCHI XPAHST 3alpaliiBacMble JaHHBIC,

— npoueccsl MiddleManager oTBeyaroT 3a IpueM JaHHBIX.

[Iponecchr Druid moryT ObITH pa3BepHYTHI JIOOBIM YIOOHBIM
CII0COOOM, HO PEKOMEHIYeTCsl OPTaHW30BaTh MX B TPEX THIIAX Cep-
BEPOB:

— MacTep — 3allyCKaeT MPOLEeCChl-KOOPANHATOPE M Mpolec-
CBhl — KOHTPOJIJIEPHI NEPErpy30K, YIPABISET JOCTYIMHOCTHIO U TIPH-
€MOM JIaHHBIX;

—3alpoc — 3allyCKaeT NPOLECCH-OPOKEphl M TPOLECCHI-
MapIIpyTH3aTOPHI, 00pabaTeIBACT 3aIPOCHl OT BHENTHUX KINEHTOB,

— JJaHHBIE — 3aITyCKaeT UCTOPUUECKUE TPOLIECCHI U TPOIECCHI
MiddleManager, BbimonHsieT paboure Harpy3ku mpueMa M XpaHuT
BCE 3alpariiBaeMble JaHHbIC.

B nononHeHne K BCTPOSHHBIM THIIAM mpolieccoB Druid Taxke
HMeeT TPU THUIA BHEIIHUX 3aBUCHUMOCTEH (3TO AaeT BO3MOXHOCTD
HCIOJIb30BATh CYLIECTBYIOLIYI0 HHPPACTPYKTYpY) [27].

1. I'myGokoe xpaneHue. OOiiee xpaHunuiie ¢Gaiios, 0CTyII-
HOe Kaxaomy cepeepy Druid. B knactepHOM pa3BepThIBAHMU 3TO
OOBIYHO pacHpeesIeHHOe XPaHWIHNIE 00bEKTOB, Takoe Kak S3 miu
HDFS, unu ceteBas QaiinoBas cucrema. B pa3BepTbIBaHHU C OHUM
CEPBEPOM, KaK MPABUJIO, 3TO OYy/IEeT JOKaIbHBINA qucK. Druid ncnosb-
3yeT NIy0OKOe XPaHWININE JUIS XpaHEHHS JIIOOBIX JaHHBIX, KOTOPhIE
OBUTH MOTIIONIEHBI CHCTEMOIA.

Druid ucnonb3yeT r1y0oKoe XpaHSHUE TOJBKO KaK Pe3CPBHYIO
KOIHMIO JTAHHBIX M KaK CHOCO0 Mepenady JaHHBIX B (POHOBOM PEXMME
Mexay nporeccamu Druid. YToObI OTBETUTH HaA 3apOCHI, UCTOpHYE-
CKHE MPOIECChl O0paIalTCs K IIyOOKOMY XPaHWJIHIILY, & YUTAIOT
MPeBAPUTEIBHO BBIOPAHHBIE CETMEHTHI CO CBOMX JIOKAIBHBIX IMC-
KOB /IO TOrOo, Kak OyayT oOpaboTaHbl KaKue-THOO 3ampochl. JTO
o3Havaet, 4yTo Druid He HyXaaeTcs B JOCTyIE K TIyOOKOMY XpaHH-
JUILY BO BpeMs 3ampoca. DTO TakKe O3HAuYaeT, YyTo y Bac JOJDKHO
OBITH TOCTAaTOYHO JUCKOBOTO IPOCTPAHCTBA KAaK B ITyOOKOM XpaHH-
JIMIIe, TaK ¥ BO BCEX HCTOPHIECKUX IPOIeccax.

ImyOokoe xpaHeHHWEe — BakKHasl 4acTh TMOKOW, OTKa30yCTOM-
yuBOW KOHCTpyKIwu Druid. Druid Moxet 3arpy3utbcs U3 mIyOOKOTO
XpaHWININA, JaXe eCII KaXIbI OTJAEIbHBIH CepBep MaHHBIX OyneT
MOTEPSIH ¥ TOBTOPHO BKITIOUEH.
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2. XpaHeHHe METalaHHbIX. XPaHWINIIEC METAIaHHBIX COIEp-
XKHUT pa3iuvHble OOILIHe CUCTEMHBIE METalaHHbIe, TaKue Kak MHpop-
Manusg 00 HCIONB30BaHUM CErMEHTOB M WHQOpMAaIMsa O 3ajadax.
B xilacTepHOM pa3BepTHIBAHUU 3TO, KK MPaBUJIO, OyAeT TpaaULMOH-
Hasg CYB/l, Takas xak PostgreSQL nmum MySQL. Ilpu passepTsiBa-
HUM Ha OJHOM CE€pBEpe 3TO OOBIYHO JIOKANbHO XpaHuMas 0aza aaH-
HBIX Apache Derby.

3. «Cmotpurensy. Mcmons3yercs njsi 0OHapy)KeHHST BHYTPEH-
HEH ciry:x0bl, KOOpAWHALIMY U N30paHus JIUepa.

Ha puc. 29 nokaszana cxema B3anMOJEMCTBHUS 3alIPOCOB U JIaH-
HBIX C MCIOJIb30BAHUECM BBIIICONMMCAHHONW OPraHU3allMi CEPBEPOB —
Mactep / 3anpoc / nanHble (Master/Query/Data) [27].

Client Queries

Master Servers Query Servers Data S:w\
\

Coordinators ~ Overlords Rogters <> Brokers s Historicals
(optional) Managers

.3 Y RN > « Y [N 7 «

' AA S Aﬁfz:"'.m ¥

Metadata Storage Zookeeper Deep Storage
External Dependencies
|:| Druid servers Druid processes External Dependencies
—> Queries oo » Metadata ------- » Data/Segments

Puc. 29. Apxurekrypa Apache Druid

3.3. Xapaktepuctuka u npumepbl NPUMEHEHUS
COBpeMEeHHbIX HepensauuoHHbix CYB[
CBOIl OCHOBHBIX XapaKTEPUCTHK COBPEMEHHBIX HEPEISIIUOH-
veix CYB/] (Bkmtowas MoOAEHb NAaHHBIX, MOAJNCPKUBACMBIN SI3BIK,

crioco0 pacmpocTpaHeHus, chepy MPUMEHEHHUS W TPUMEPhI peaju-
3allMi) MoKa3aH B Tabm. 17.
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Tabonuma 17

OcCHOBHbBIE XapaKTePUCTHKHN COBPeMeHHbIX HepeassuuoHHbIXx CYB/]

Hazpanue Hcnonssyercs Mogens OcobennocTu P on— Cibepa npmenerms
B CUCTEMax JaHHBIX CHUCTCMbI
Project LinkedIn Kirou- CVYB/] ¢ oTKpbITEIM Hcxo0A- |Java TeppuropuanbHo pacrpeneraeHHbIe
Voldemort 3HAYCHUE HBIM KOZIOM MIPEANPUATHS (UMEIOIINE HECKOJIb-
KO (unanoB) ¢ GONBIINM KOJIHYE-
cTBOM cepBepoB (10 u H6oiee)
DynamoDB |Nike, Samsung, GE |Kirou- O6mnaunblii cepBuc ¢ omna- |Java, NET, Kak otnensHble noapasaeneHust
Aviation, Netflix, 3HAYCHHE To# 3a TpeOyemyro npous- |PHP, Python |niu nmpon3BOACTBEHHBIE AIEMEHTHI,
CapitalOne, Lyft BOJMTENIFHOCTD (II0YacoBast |1 Ip. TaK ¥ LeJble IPeNpUsITHS, B TOM
U ap. oIuIaTa 3a IPOITyCKHYIO YHCIIe TEPPUTOPHAIBHO pacipese-
CIIOCOOHOCTB) JICHHBIE
Redis Verizon, Vodafone, |Kuou- CVYB/ ¢ otkpsiThiM ucxon- |C, C#, C++,  |KpymHble npeanpusTusi, B ToM
Atlassian, Trip Advi- |3HaueHne HBIM KOJIOM Java, PHP YHCIIE TEPPUTOPHAIIBLHO PacIpe-
sor, Jet.com, Nokia, Prolog, Visual |nenennsie. OnHako, BBUY OTpaHU-
Instagram, HTC Basic u np. YEHHOCTH 00beMa XPaHUMBIX
u 1p. JTaHHBIX 00BEMOM OTepaTHBHOI
MaMsITH cepBepa, XpaHeHHe JieH-
CTBUTENBHO OOJIBLINX JaHHBIX
CHJIBHO yBEJIMYMBAET CTOMMOCTb
ucrnonb3oBanus CYB]]
Riak KV,  |Bump, Rovio (angry |Kirou- CVYB/[] ¢ otkpeiteiM ucxon- |Erlang, C, C#, |Kpymusle npennpusitus ¢ 6oiee
Riak TS birds), Qeep, Best-  |3HaueHue HBIM KOJIOM C++, Java, WITH MEHEE CIIOKHUBILICHCS CTPYKTY-
Buy.com u gp. [10] PHP u np. Ppoii ¥ UMeroIe HECKOIBKO JeCST-

KOB Y3JI0B




IIpogonxenune tabm. 17

Hcnons3yercs Monens OcobeHHOCTH
HasBanue S3bIKH Coepa npumMeHeHHs
B CUCTEMax JaHHBIX CHUCTCMbI
Aerospike |Nielsen, Williams-  |Kitrou- CVB/ ¢ otkpeiteim ucxon- |.NET, C, C#, |KpymHble u cpeqHue npeanpusTus,
Sonoma, Inmobi, 3HAYCHUE HBIM KOZIOM C++, Erlang, |B TOM 4HCIIe TeppUTOPHATIBHO pac-
AppNexus u 1p. Go, Java u 1p. |npeneneHHbIe
MongoDB |Fordes, The New HokymentHas |CYB/] ¢ otkpeiThiM Hcxon- |C, C#, C++,  |Kak kpymHbIe NpeanpusTus, Tak
York Times, Adobe, |cucrema HBIM KOJIOM Erlang, PHP, |u HeOoJblune npoeKTh
Amadeus, AstraZe- Delphi, Perl
neca, Barclays u np. Java u np.
CouchDB HoxymentHas |CYB/] ¢ orkpsiTbiM ucxon- |Erlang, Java, |Kpynusie npeanpusitusi, B ToM
cucrema HBIM KOZIOM .NET, Python, |ducie TepputopuanbHO pacipese-
PHP, Ruby JICHHBIC
u J1p.
Couchbase Kirou- CVYB/] ¢ otkpeiteiM ucxon- | .NET, C, TeppuropuanbHo pacrpeneaeHHbIe
3HAYCHHE, HBIM KOJIOM Clojure, MPeIIPHUSATHS
JOKyMEHTHast ColdFusion,
CHCTEMA Erlang, Go,
Java, PHP
U JIIp.
HBase Facebook Massanger, | BigTable Cucrema ¢ otkpbITeiM ue- |C, C#, C++,  |TeppuTopuaspHO pacnpeeneHHbIe
Twitter XOJHBIM KOZIOM Groovy, Java, |mpexnpusaTHs, COMUATIbHBIE CETH
PHP, Python,
Scala
Cassandra |Facebook BigTable Cucrema ¢ OTKpbITEIM He-  |CH, C++, KpynHble HepOMBIIILICHHbBIE
XOJIHBIM KOZIOM Clojure, Erlang,|mpoekTs!
Go, Haskell,

Java u np.




Okonyanue Tabdbm. 17

Hcnonssyercs

Monens

Ocobennoctu

HasBanue S3bIKH Coepa npumMeHeHHs
B CUCTEMax JIAHHBIX CUCTEMBI
Adabas PXI, Aspodior, NF2 Kommepueckas CYB/] Natural Kak otnensHble noapasaeneHust
AMHUHHUCTpALNSA WU IPOU3BOACTBEHHBIE JIEMEHTHI,
Ilep3unenrta PO TaK Y LEJIbIE PENPUATHS, B TOM
YHCIIE TEPPUTOPHANIBLHO pacpese-
JICHHBIC
RavenDB |Toyota, Medicaid, |[dokymentHas |Cucrtema c otkpbiTeiM uc- |.NET, C#, KpymHble npeanpustus, B ToM
Nomura, RMS Au-  |cucrema XOIHBIM KOZIOM Go, Java, Yicie TePPUTOPUANIBHO pacpese-
tomotive JavaScript, JICHHBIC

Python, Ruby




| Fnasa 3

BbiBoabl no rnase 3

CylIecTBYIOT CIEAYIOIINE OCHOBHBIC KIACChl HEPEISIIUOHHBIX
CUCTEM: CUCTEMBI «KITIOU-3HaueHue»; nokymentHeie CYBJI; cuctemsl
tuna Google BigTable.

NoSQL-cucteMsl THIIa «KJIFOY-3HAYECHUC» XPAHSAT JaHHBIC (He-
CTPYKTYpUPOBaHHBIC WU CTPYKTYPHUPOBAHHBIC) U TIO3BOJISIOT UMETh
JIOCTYIT K HAM TIPH TIOMOIIH €MHCTBEHHOTO YHUKAIBLHOTO KITFOUA.

Joxymentapie CYB]] ucnons3yioT OpHUeHTHPOBAHHYIO HA JI0-
KYMEHT MOJIEJNb JUIsl XpaHEeHUs JaHHBIX. OHHU XPaHAT KaXKIYIO 3aIiCh
Y CBS3aHHBIC C HEH JaHHBIC B OJJHOM JJOKYMEHTE.

Bonburast Tabnmuna — 310 THN 0a3bl JAHHBIX, KOTOPAs XPaHUT
JaHHBIE C UCTIOIH30BaHUEM MOJIENI, OPUECHTHPOBAHHOW HA CTOJOIIBI.
CeMelcTBO CTONOIOB COCTOUT U3 HECKONBKUX CTPOK. Kaxxmas cTpo-
Ka MOXET COJEpKaTh Pa3HOE KOJMYESCTBO CTOJIOIOB. DTH CTOJIOLIBI
MOTYT UMETh pa3HbIe NMEHa, TUIBI JaHHBIX U T. 1. Kaxxaprii ctonbery
CONIEPIKUTCS B CBOEH CTPOKE W HE OXBaThIBAET BCE CTPOKH, KaK B pe-
JIILMOHHON 0a3e TaHHbIX.

B nacrosmiee BpeMs CyIIecTByeT HECKOIBKO JCCATKOB HEpe-
naunoHHBIX CYB/l, Kak KOMMEpPUECKUX, TaK U C OTKPBITHIM HCXOJ-
HbIM KojioM. Mojenu Hekoropsix u3 Hux (Redis, Voldemort, Aero-
spike, MongoDB, OrientDB, Apache Cassandra, Apache Druid) Obutn
MOJPOOHO PacCCMOTPEHHI B JIAHHOM TJIaBe.

Hepensuuonnsie CYB/] MOTYT HCIONB30BaThCS ISl AOCTHUKE-
HUS Pa3IMYHBIX LIeJe B NMPOEKTax pa3HbIX TUIOB U pa3mepoB. O6-
IME XapaKTEPUCTUKU C YKa3aHUEM MPEANOYTUTEILHON Chephl Mpu-
MEHEHU TaKkke ObLIM TpeCTaBIeHBI B TaHHOMW TJIaBe.

Bonpocbl gns camoKoOHTpoNS

1. OxapaKkTepusyiTe MOHATUA «pa3feseHne AaHHbIX» U «penaukaumsa».
OnuwmnTe OCHOBHbIE CXeMbl perMKaumMn. Ha3oBnTe OCHOBHble Kaacchbl
HepeNALMOHHbIX CUCTEM.

2. OnuwmnTe MoAenb AaHHbIX «K/OY-3HaveHMe». KakoBbl obs3aTe/bHble
TpeboBaHMA K K/KOYY M 3HAaYeHUIO B Nape K4-3HaveHne? KakoBbl Oc-
HOBHble Cepbl MPUMEHEHNA CUCTEM TUMA KKAIOY-3HaYeHNe»?

108



HepensiunonHble CYB |

3. OnuwuTe AOKYMEHTHYI Moe/b AaHHbIX. KakoBbl OCHOBHblE OTANYMA
[ OKYMEHTHOW MOZAe/In OT pensuMoHHon? YTo npeacrasaseT cobol xpa-
HUAULLE JOKYMeHTOB? B 4yeM CXOACTBO M pasnnyve AOKYMEHTHOW Moge-
2N U MOAENN «KAOY-3HaYeHWe»? Ha3oBnTe OCHOBHble Cdepbl NpUMeHe-
HVA AOKYMEHTHbIX MOAeIel faHHbIX.

4. [Jante noHatTve «bonbWwoW Tabauupl», NpuBeAUTE asibTepHaTUBHbIE
Ha3BaHWA 3TOM Mogenn fAaHHbiX. OxapakTepusyinTe MOHATUE «MNpo-
CTPaHCTBO K/toYel». KakoBbl OCHOBHblE 3/1eMEHTbI CTPOKM 60/bLION
Tabamubl? Y10 OHM cogeprKaT?

5. BbiNOAHUTE CPaBHUTE/IbHBIA aHa/N3 HepesfLMOHHbIX Mogenei Redis,
Voldemort, Aerospike, MongoDB, OrientDB, Apache Cassandra, Apache
Druid. B kakux ciyyasx kaxasi sug CYB/J npeanoytutensHee ncnosb-
30BaThb?
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Juaba Y

MeTtoabl 06paboTku
60NbLUMX HAGOPOB A AHHBIX

4.1. Kpayacopcunr (Crowdsourcing)

OnanM 13 3 (HeKTUBHBIX METOIOB HAKOIUICHHS M CHCTEMAaTH-
3aIiy TAHHBIX SBISETCS KpayacopcuHr (crowdsourcing, oT crowd —
TOJITIa ¥ SOUIcing — MCIIOJIb30BAaHUE PECYPCOB).

Kpayncopcudr npupaBHHBAIOT K HOBBIM OpPTraHU3alMOHHBIM
dbopmaM wuccregoBaTeNbeko aestenbHOCTH [28, ¢. 175]. Ilotpe6-
HOCTh B JJAHHOM WHCTPYMEHTE CBsi3aHa C HEOOXOAMMOCTBHIO MOJY-
YUTh OTKJIMK Ha T€ WM WHBIE MPOLECCH], TEHICHINH, MHEHUS B Te-
YeHHE OIPAaHNYEHHOTO BPEMEHHOTO HHTEPBAJIA.

Tepmun «kpayacopcunry 011 npemiokeH B 2006 1. xxypHaIH-
croMm [[xedpom Xoy Kak MOJeNb COTPYAHHMYECTBA, MPH KOTOPOH pe-
IIEHUE JIOOBIX, JAKE CAMBIX CIOKHBIX, TIPOOIIEeM TOBEpsETCs J0OPO-
BoJstbITaM [29].

CornacHo Xoy, KpayICOPCHHT MPEACTABIACT cO00M mopydeHne
oTpenereHHON (YHKUUM, KOTOpas paHbLIE BBIIOIHSIIACH KOHKpPET-
HBIMU PaOOTHHKAMH, HEOIPEACICHHOMY KpPYTy JIUIl B JOpME OTKPHI-
toro koHkypca [30, c.31]. Jx. Xoy BbLIEAWI psif TUOUYHBIX 7S
KpayICOpPCUHra 3a/lau: HAaXOXICHHE PELICHUs METOIOM MO3IOBOTO
HITypMa, CO3/[aHNe KOJJIEKTUBHOM 0a3bl 3HAHMI, KOJUIEKTUBHOE TOJIO-
coBaHue, KpayadaHI1HT, KOJUIEKTUBHOE TpousBoacTio [30, c. 31-32].

Hauwnas ¢ 2010-x IT. KpayACOpPCHHT CTaj yIOOHBIM WHCTPY-
MEHTOM TOMCKa OTKIIMKa OT MHO)KECTBA JIHI, 3aHHTEPECOBAHHBIX
B PCIICHUM TOW WJIM WHOW MPOOJEMBI, MOJyYUB IIMPOKOE PacIpo-
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CTpaHCHHE KaK B HaydHOH cpene, Tak M B Om3Hec-coobmmecTBe. Oc-
HOBHAsl MPEANOCHUIKA HCCIENOBAaHUS C HCIONB30BaHUEM JaHHOTO
MeTona Oaszupyercss Ha MHOTOOOpasuH OOIIECTBEHHBIX HHTEPECOB
U TMOTpeOHOCTEH, UX CXOACTBE W PA3IMYMU. JTO OCYIIECTBISETCS
MyTEM 3a4acTyl0 YJAJIEHHOTO B3aMMOJEHCTBUS, IPU BBICKAa3bIBAHUU
MHEHHUH KaK MOXKHO OOJIBILETO YMCIIa PECTIOHACHTOB, I KOTOPBIX
pellieHre TOCTaBICHHON 3a/laull HEPEAKO SIBISeTCs O0NAcThIO CIie-
IUAITU3AIH.

[lupokoe mprMEHEHHE KPayJCOPCHHIa KaK METofa Hccieno-
BaHMsI CTaJO BO3MOXHBIM Ollarofapsi, ¢ OJHOM CTOPOHBI, yriryOIe-
HUIO CTICIUAI3aINH OTIENBHBIX HCCIIeOBATENeH B CBOUX 00IACTAX,
C JpYyrodl CTOPOHBI, Pa3BUTHIO TEICKOMMYHHKAIMOHHBIX KaHAJOB
CBSI3H, YTO TMO3BOJIWJIO OOBEAMHUTH TEPPUTOPHUANBHO pacHpeneicH-
HBIX UCCJIEJIOBATENICH B PEIICHIH KaKOH-THO0 3a71adi Ha BBIJICIICHHOM
CETeBOM pecypce (KpayCOPCHHTOBOMH ILIOMIAIKe).

B Hacrosiiiee BpeMsi JTaHHBI WHCTPYMEHT CTal CPEICTBOM
KOJUICKTUBHOTO pEIICHHS MPOOJIEM B Pa3IMYHbIX 001acTAX 3HAHUIA,
YTO IMO3BOJIWJIO YTOYHUTH U CUCTEMATHU3UPOBATL KPYT 3aj/1a4, HaI/I60-
Jiee TIOAXOIAIINX /ISl PEIIeHUs C TPUMEHEHHEM JaHHOTO METOJIA.

Jiist feMOHCTpaluK BOBMOXKHBIX chep TPUMEHEHHS KpayIcop-
CHHTa 11e7iecoo0pasHo npuBecTH kiaccudukatop I. Cakcrona, ocHO-
BaHHBIA Ha YETHIPEX KPHUTEPHSIX: BUJ YCIYTH WIH MPOIYKTa, KOTO-
pBIi OTHAaeTCs Ha ayTCOPCHHT; (PYHKIMU KpayJCcOpPCEpOB; CTEIEHBb
COTPYAHHYECTBA KPAyJACOPCEPOB U opraHu3anus npoekra [31, c. 2].

[IpuBenennas xraccudukarus CakxcroHa (tabn. 18) rpymnmm-
pYeT 3a7a4n, pemaeMble B paMKax THIIOBBIX Peai3yeMbIX IPOCKTOB.
Kax Mbl BUAMM, BO BCeX CiIydasx peau3alluil KpayICOPCHUHTOBBIX
MPOEKTOB MUMEET MECTO 3alpoC 3aJa4d OT OPraHHU3aTOPOB IPOEKTa,
a Taxke OTKPBITHIA COOp MHEHHWH OT JIMII, BOBJICYCHHBIX B PEIICHHE
[OCTABJICHHOH 3a7a4H.

C Pa3sBUTUCM B3aHMOZ{CI>iCTBHﬂ MECXKAY MNOJIb30BaTCIIAMU I10-
CPEICTBOM KOMMYHHKAIIM B pamKax TiobampHOW cetn MHTepHeT
B KpayICOPCHHTOBBIE TMPOEKTHI BOBIIEKAETCS BCe OOIBIIE TOIB30Ba-
Telel MPHUKIAAHOTO TPOTpaMMHOTO oOecrieueHus. JlaHHas BOBIe-
YEHHOCTh pean3yeTcsl Kak B HUTPOBOH (opMe — B BHIE LENEBBIX
urp (mopransl tuna Fold.it m EteRNA), Tak u B ¢opme IpOEKTOB,
WHTErPUPYIOMINX KOOPAMHATHI Kpay[cOpCcepoB U BHEUIHUE 0a3bl JaH-
HbIx, Hanpumep SArnexc.lIpoOku [30, ¢. 32]. [IpeumyiecTBo Kpay-
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TaGnuma 18

Kaaccnpukanus npoeKToB KpayIcopcuHra corinacHo CakcToHy

Monens Ornucanue

MOZ[CJ'H) NoCpeAHUKa OpraHH3aT0pr MPOCKTA BBICTYNIAIOT B POJIM MOCPETHUKA
MEKY 3aKa3YUKOM U UCTIOJIHUTCIIAMU-KpayIcopCepaMu

ITpousBozacTBo Meaua |Co3aHue KOJUIEKTHBHOTO MEANAIPOLYKTa
rpaxJIaHamMu

CoBMecTHas pa3pa- |AmanTanusi MOJEIH «CalTa-MOCPEIHNUKAY IS CO3MaHUS

6otka [10 KOMIIBIOTEPHBIX IPOTrPaMM
IMponaxa uudpoBbIX |DIEKTPOHHAS TOProBas IUIOLIA/IKA, [A€ KPAyACOpCephl pas-
TOBapoOB MeUIaoT (P POBOH KOHTEHT — TEKCT, poTorpaduu, BUICO,

rpaduKy u T. 4.

Pazpaborka nu3aitna | Toprosas ruromanka, Iie Kpayacopcepbl BRICTABIISIOT CBOU
MPOIYKTOB BapHaHThI AU3aliHa; CO3aTeNN MPOEKTa HaTaXXUBAIOT MPOU3-
BOJICTBO M IOCTaBKY BeIEH ¢ BHIOPAHHBIM JH3aiHOM

JenentpanuzoBanHoe|IInomanxa a1t opraHu3anyuy B3aUMOACHCTBUS 3a€MIIUKOB
(dHHaHCHPOBaHHE Y NHBECTOPOB

IoTpeburenbckuii YacTHblii ci1yyail MOAENN «IIPOU3BOACTBA MEHA IpaKaaHa-

oT4eT MH»: KpayJIcOPCEphl OCTABIIOT TOIBKO OT3BIBEI O TOBapax
1M pabOTHHUKAX
baza 3nannit OTBeTHI Ha BOIPOCHI ITOJIb30BATENEH, aHATUTHYECKHE CTAaThH,

HWHCTPYKIUH, OM3HEC-UJICH U T. 1.

Hay‘{HO-TeXHI/I‘ICCKI/Iﬁ KpayncopcepaM npenaracres penuThb roJIOBOJIOMKY, OO0~
IIPOCKT 6paTI) OANKUCH K I/I306pa)KCHI/I$IM

COPCHHTA TP 3TOM 3aKIFOYAETCsI B TOM, YTO OTOOP PECIIOH/ICHTOB HE
SIBIISIETCS] CIy9allHBIM: KaK MpPaBUiIO, B cOOpe MHEHWH IO TOMY HITH
WHOMY BOTPOCY YYacTBYIOT HOATOTOBIEHHBIE W 3aWHTEPECOBAHHBIC
JIUIa, @ X OTKJIHMK B paMKax OOCYXJICHHUsS THOO B OTBET Ha COOBITHE
SIBJISIETCSI JIOTMUECKHU apTYMEHTUPOBAHHON peaklueH.

OTedecTBEHHBIC MCCIIEIOBATENN MIPEJIAraroT KIACCH(QUKAIIIO
TIPOCKTOB KpPayACOPCUHTA WCXOMS W3 YPOBHS yUACTHSA Pa3TUIHBIX
PECYpCoB (YEIOBEYECKOTo KarmTaia JIM00 UCIIOIB30BAHUS 3JIEKTPOH-
HBIX PECypCOB TIPH MNPUHATHH pelIeHui). B gacTHOCTH, BO3MOXKHA
cremyroniast Kiaccu(uKaius KpayJICOPCUHTOBBIX MMPOEKTOB.

[IepBas rpynma mpeamnoiaraeT UCIOIb30BaTh HA BXOAE TOJBKO
«koHTeHT uenoBekay [30, c. 34]. K nanHo# rpymnmne OTHECEHBI MPOEK-
THI, TJE KpayJCOpCephl MOCTABISMIOT MPOTYKT CBOETO TPYHa: TEKCT,
¢dororpaduro, puCyHOK, TpapuKy, BUACO U T. 1., IPA 3TOM BHEIIHHE
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pecypchl HE UMIOPTUPYIOTCS. Takue MpPOEKThl OXBAaThIBAIOT LIMPO-
KHH KpyT 33jad, CBSI3aHHBIX C Pa3pabOTKOM HOBBIX MPOAYKTOB, aHa-
JIN30M Pa3pO3HEHHOU U HE CTPYKTYPHMPOBaHHON MH(OpMALUK U TIPH-
JJAaHUEM €U CHUCTeMaTUYHOCTH U MCKOMBIX CBOMCTB. K Kpyry maHHBIX
MPOEKTOB MOYKHO OTHECTH KOHTEHT-IIPOEKTHI, HAlpaBJICHHBIE Ha cOOp
W TpeAcTaBlIeHHEe MH(POPMAIMK ITyTEeM aKKyMYJIHPOBaHHS PECYPCOB
TaK Ha3bIBAEMOTO «KOJIJIEKTHBHOTO pa3yMa) yYaCTHHKOB Pa3IMYHBIX
TIOMIAI0K (TIOPTAIBI 71l TEHEPALNU UAeH U pa3paboTKH MpOrpamMM-
Horo obOecrieueHust, 0a3pl 3HaHWU THna Buxuneauu, 0aszel pestome
u BakaHcuit: wikipedia.org, OtBeTi@mail.ru (otvet.mail.ru) u psa
npyrux [30, c. 35].

Bropas rpynna oObeauHSieT Ha BXOAE «KOHTCHT YEJIOBEKa»
u BHeuIHue pecypesl [30, c. 35]. DTH MpOoeKTHI 3aTparuBaroT MpUBIIC-
YeHHE YEJIOBEYECKOTr0 pecypca Ui pelleHus MOCTaBICHHON 3aaauu
C YYETOM YK€ HCIOJIb3YeMbIX NaHHBIX — OINpPEAETICHHBIX MOTPeOH-
TEJIbCKUX IPEANOYTEHUH, CHOPMUPOBAHHBIX MoAEjeH, IIAbIOHOB
u GopM. Poib y4acTHUKOB MPOEKTa CBOAWTCS K MPUAAHUIO KOHEY-
HOMY TPOAYKTY cCHelH(UUECKUX YepT M OTIUYUTEIBHBIX OCOOCH-
HOCTEH.

Bremrnnmu pecypcamu MOTYT OBITh HE TOJIBKO MaTepUaibl, HO
u 0a3pl naHHBIX. DaKTHYECKH YYaCTHUKH KPayICOPCHHOTOBOIO MPO-
eKTa 3aHUMAIOTCs JOPAOOTKOM YK€ TOTOBOTO MPOXYKTa U alalTali-
il ero U1 KOHEYHOTO NMOTPEOUTENSI HA KOHKPETHBIX CIEHU(PHIECKUX
priaKax [30, c. 35-36].

B TpeThio rpynmy nmonagaroT MpOEKTHl, B KOTOPBIX MOOMIIBHBIE
YCTPOHCTBA KpPayACOPCEPOB MOCTABIAIOT AaBTOMATHYECKU I'€HEpUPY-
MBI «TEXHUYECKHH KOHTEHT» — KOOpAMHATHl WIM IOKa3aHUs
JaTYNKOB, KOTOPBI MOMKET MOMOJIHATh TPAAULIMOHHBIN «KOHTEHT
gyenoBekay [30, c. 36]. IIpoexTsl TO3BOISAIOT MPUHUMATH PEIICHUS
C Y4€TOM HM3MEHMBIICHCS 0OCTaHOBKH IIPU YCJIIOBHH HCIIOIb30BAHUS
TEXHOJIOTUIT MaccoBoi 00pabOTKM JaHHBIX. B kayecTBe mpumepa
MOXXHO IIPUBECTH CepBUC «/lennmoOuib», HCHONB3YyIOMMN onpezne-
JICHHE MECTOIOJIOXKEHHsI Kpayrncopcepa. Bonutenu, sxenaromue moa-
paboTarh, MOCHUIAIOT B LEHTP 0O0pabOTKM JaHHBIX MpeNronaraeMblit
MapuIpyT, a MacCaKUpbl — CBOE MECTOIOJIOKEHHE M MECTO Ha3Ha-
YEHUSI.

Yersepras rpymnna npeacTaBiser coboil Ha BXOIE «TEXHUYe-
CKUU KOHTEHT» U BHEIIHUE PECYPCHl U (MHOT/AA) KKOHTEHT YEJIOBEKa)
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[30, c. 37]. B a1y rpyminy BKIIFOYEHBI MPOCKTHI ¢ HMITOPTOM BHEITHUX
pPECYpcoB, B KOTOPBIX KpayAcOpCEpPBl MOCTABISIOT «TEXHUYECKUI
KOHTEHT», a UHOTIA U «UU(PPOBOH KOHTEHT». THIMUYHBIN MpUMep —
poccuiickuii npoekT Snrmexc.Ilpobku, kotoperii naTerpupyer GPS-
KOOpAMHATHL KPayACOPCEpOB-aBTOMOOMIUCTOB, AaHHBIE TPAHCIOPT-
HBIX OpraHW3allMii U Ha3eMHBIX BHICOKaMep, a TaKkKe KapTbl, MOTY-
YEeHHBIE TyTeM CIYTHUKOBOIO MOHHTOpHHTa. CepBHC TO3BOJSET OT-
CJIeKHBATh 3aTrPYy’KEHHOCThH aBTOIOPOT, TPOKJIa/(bIBaTh ONTHUMAILHBIIH
MapHIpyT C YYETOM AOPOXKHBIX MPOOOK U OCYIIECTBISITH KPaTKOCPOU-
HBIH TPOTHO3 JOpokHOro Tpaduka [30, c. 37].

Ornenka pe3ynbTaToB, MONYYEHHBIX METOIOM KpayTCOPCHH-
ra, HaXOAWUTCS B POACTBE C KOHTEHT-aHAIM30M, T. €. IpEIoNiaraer,
BO-TIEPBBIX, BBIZIETICHUE KITIOUEBBIX IPU3HAKOB (MJIH KIIOYEBBIX CJIOB),
XapaKTepU3YIOIINX JaHHbBIH 00BEKT, BO-BTOPBIX, ONPEeIICHHE Ipajia-
LU (COCTOSHMI), B KOTOPBIX MOXKET NPeObIBaTh OOBEKT, B-TPETHHX,
CO3JJaHKe KaKOT0-TH0O0 KOHEYHOTO MPOAYKTa WJIH MOJYyYCHHUE HHOTO
pe3ynbTara, XapaKTepU3yIOIIEero JaHHBIH OOBEKT B IICJIOM.

Bo3MOXHBIM pe3ynsraT NPUMEHEHHs KpayJCOPCHHIa MHOIO-
o0pa3eH, KaKk 1 KOJTHYECTBO 001acTel ero mpruMeHeHHs.

B 06memM, MOXHO oxapakTepu30BaTh MOTydaeMble pe3yabTaThl
B XOJIe pealn3alil KpPay[ACOPCHUHIOBBIX MPOEKTOB KaK BBISIBICHHUE
Y3KHX MECT B TE€X WM WHBIX MPEIOKEHHBIX IS MyOTUIHOTO 00-
CYXJICHHUS MaTepHanax.

[lpu peammzanuu NPOEKTOB, HANpPaBIECHHBIX HA IOJTy4YCHHUE
OTKIIMKa OT TOTpeOuTeneil 00 yAoOCTBE HCIIONB30BaHUS TOTO WIIH
WHOTO CEpBUCA, MMPOU3BOAUTENH CEPBUCA MOITYYaeT CUCTEMATH3IUPO-
BaHHBIA HAOOP MOTPEOUTEIBCKUX MPEANOUTESHUH. JJOMONTHUTEIBHBIM
MPEUMYIIECTBOM SIBIISIETCS BO3MOXHOCTH AH(dHEepeHIIMpOBaHHOTO
aHaM3a TOTPEOUTENLCKUX TMPENNMOoYTeHNH, COOpPaHHBIX B paMKax
Kpay[COPCHHTOBOTO TPOEKTa, B WX CTPAaTH(PHUKAINN IO COIHAIb-
HO-BO3pAcTHOW TpymIne y4yacTHHKOB. OpraHu3aTrop MpoekTa ¢ Mpu-
MEHEHHEeM HHCTPYMEHTApHUs KpayJACOPCHHTa IOIy4aeT OTKIWUK 00
yaoOCTBe pa3padaThlBa€MOTO0 TPOTOTHIIA OT 3aWHTEPECOBAHHOM
ayIUTOPHU.

[Ipenmy1iecTBa KpayJCOpCHHIa 3aKIIOYAIOTCS B BOZMOXXHOCTH
CO3MIaHUSl C €ro IMOMOIIBI0 COOMpaTeNTFHOTO0 00pasa HCCIIEIyeMOTo
00BbeKTa, TPUMEHSIS 3HAHUSI U OTBIT MHOYKECTBA JIFOICH, BOBJICUEHHBIX
B JaHHBIN Tnpouecc. Hepenko kpay/COPCUHIOBBIE IIOLIAJAKH CTaHO-
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BATCSI LEHTPOM IIPUTSDKEHHS KCIIEPTHOTO COOOIIEeCTBa, CIIOCOOHOIO
TeHEPHUPOBaTh MHOKECTBO BAPHAHTOB PEILCHMS TOW WM MHOW Ipo-
0JIeMBI ¢ TO3ULIMH CTICHU(UKH JesITeTbHOCTH. B KadecTBe 3KcmepToB
MOTYT OBITh IPUBJICYEHBI JMJEPhl MHEHHH B PErHOHE, B 001acTu
CreLnaIn3aliy, a TAaKKe U3-3a pyoexa.

Henocrarku: BiusiHEE OIyMOB, CO3[aBaeMbIX (PEHKOBBIMU aK-
KayHTaMH 1 «HE Tpodny.

MeTton KpayICOpCHHTa MO3BOJISIET OObEANHNUTH CHEIHATUCTOB
W HaKOIUIEHHBIE MMHU 3HAHUSI BOKPYT PEILICHHUs] KOHKPETHOH IpoOiie-
MBI M B KOPOTKHI CPOK MOOWMIIM30BaTh WHTEIUIEKTYaJIbHBINH PECypc
coobmiectBa. COBpEMEHHBI WHTEPHET-WHCTPYMEHTAPHI CIIOCOOCT-
ByeT MOOWJIM3AlMM MHTEIUIEKTYaJIbHOTO pecypca, CHIIBHO pacipere-
JICHHOTO TEPPUTOPUATBHO.

4.2. A/B-TecTupoBanue

WHpIM O cyTH MeTomoM paboThl ¢ MH(pOpPMAaLUel SBISIETCS
A/B-tectupoBanue, npeacTasisiomniee coooi Habop u3 AByX ajbTep-
HaTUB U UX JEMOHCTPALUIO OOJIBIIOMY KOJIMYECTBY I10JIb30BATEINEH.

Lens A/B-TecTHpoBaHHs 3aK/IIOYaeTCs B IIOMCKE HambOoee
MPEANOYTHTEIHHOTO BApUAHTa U3 JBYX aJbTEPHATUBHBIX (B3aHMONC-
KJTFOUAIOIITNX ).

A/B-TecTupoBaHHE TpENCTaBIsieT COOOW METOJM, TMO3BOJISIO-
muid Hailtu Oonee 3¢ EKTUBHOE PEelIeHHue 3a cueT cOopa 0OpaTHOM
CBSI3U OTHOBPEMEHHO OT OOJIBILIOrO YKCJa PECTIOHIEHTOB (TI0JIb30Ba-
TeJleH TECTUPYEMOU CHCTEMEI).

B kauectBe Marepuana ans npuMmeHeHus A/B-tecTUpoBaHUs
MOXXHO HCIIONIB30BaTh pazInyHble cylecTByromue [T-HHCTpyMEeHTHI,
paccMOTpeHHbIe B Ta0. 19.

HcxonueiM MaTepuanoM Juisi npoBeaeHust A/B-tectupoBanust
SBJSIETCSl HEKasl aJbTepHATHBA, NPEIyCMaTPHUBAIOIIAs HAWTyYIIWi
OTKJIMK CO CTOPOHBI oJib30BaTeseld. B xone nposenenus A/B-tectu-
poBaHHs pa3pabOTUYMK peraeT psij 3aja4, COCTOSIINX B IONyYSHUH
OTBETOB Ha HEKOTOPBIE BOIPOCHI:

1. Kakoe BusyanpHOe oopmileHHE KOHTEHTa Hambojee Mpu-
BJIEKaTEeNLHO JUIsI MOJIb30BaTenen?
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Taonuma 19

OcodenHocTn npuMeHeHusi A/B-TtecTupoBanus
NPH UCNOJIb30BAHUM pa3an4HbIX IT-nuHcTpyMeHnTOB

HHcTpymeHT OueHnBaeMBbIil HapaMeTp
JlenauHTH M OTHETBHEIC TIOCaI0uHbIe |DopMarT MmocanoYHO CTpaHuIb (YI00CTBO
CTpaHHUIIbI, B€O-CaNUThI HCIIOJIb30BaHUs OJHOIO U3 JIBYX BapHaHTOB
JICHIUHTOB)
IMucema B email-paccbuikax, moCTh Or1ieHKa OTKITHKA Ha OJTUH U3 IBYX (HhopMaToB
B COIIMAJIBHBIX CETAX MH(OPMALIMOHHOTO COOOILCHUSI

2. Kakum HamryymnMm o0pa3oM MOXKHO Pa3MECTHTh KOHTEHT
Ha JICHWHTE ISl HAaNOOJIBIETO OTKIJIMKA TOJIb30BaTeNei?

3. Kakoil TekcT mocra Mmoiay4aeT HauOOJBIIUA OTKIHUK OT
M0JIb30BaTeIeH?

UYroOsl omyuuTh 0T A/B-TecTrpoBaHHs MONOKUTEIBHBINA (-
(exT, He0OXOMMO BBITIOIHUTD PsiJl TPEOOBAHUIA:

1) TecTupoBaHue aIBTEPHATUB TOJIBKO B PAMKAX OIHOTO M3Me-
Henus. [logaya KoHTEHTa ABYM pa3iuYHBIM T€CTOBBIM Tpymnnam (0f-
HOH rpynne — TEKyILIMd BapHaHT, APYyroil — IUIaHUPYEMBbI Bapu-
aHT) MO3BOJIUT MOJYYHUTH OTKIUK 00 YI0OCTBE MpeliaraeMbIX U3Me-
HEHHH, a TaKKe YCKOPUTH afanTalHio K JaHHBIM H3MEHEHUSIM;

2) OMTHOBPEMEHHOCTh IPOBE/ICHHS TECTUPOBAHUS B PA3INIHBIX
ayIUTOPUsAX. DTO MO3BOJIUT IONY4YaTh OTKIUK OT JBYX TECTOBBIX
TPYNIT OJHOBPEMEHHO, 0€3 TIONpaBKM Ha BPEMEHHOW HHTEpBAJ,
a TakKe OICHUTH PEAKIMI0 Ha TOYEYHOE M3MEHEHHE OTHOTO TECTH-
pPyEMOTo CBOMCTBA.

K mpenmymecTBaM JaHHOTO METOAa MOXKHO OTHECTH IOCTa-
TOYHO BBICOKYIO CTENeHb OOBEKTMBHOCTH OIICHOK IOJIh30BaTelIeH,
MOCTPOCHHYIO Ha BH3YaJbHBIX NPEIIIOYTCHHSX HanOOJIbIICH TOIN
ayautopuu. B aroii cBssm A/B-TecT mpencrammsier co0oil aHaior
orpoca IMoJb30BaTeiel MocpencTBOM HH()OPMALIMOHHOTO KOHTEHTA,
TOJIEKO BMECTO TIPSIMBIX BOIIPOCOB, MPEAIONATralOMINX aJIbTePHATHB-
HBIC BapUAHTHI OTBETA, MOJIH30BATENIO MPEJJIaracTcsi OTKIUK Ha TOT
WM WHOHM (hopMaT KOHTEHTA.

Henocratkom Meroma sBISETCS IHTENBHOCTH Pa3pabOTKH
WHCTPYMEHTOB OIIEHKH — BHEJPEHUE TEX WM WHBIX TOYCUHBIX U3-
MEHEHHH NpeIoyiaraeT Tpyro3arparbl KOMaHIbl pa3padOTYMKOB Ha
BHEJIPCHUE WHCTPYMEHTOB U 3allyCK MX B JIeMCTBYyIOIIEH WHpOpMa-
IIMOHHOH cucTEeME.
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Taxke Kk HemocTarkaM A/B-TeCTHpOBaHUS MOXXHO OTHECTH
HEOOXOAMMOCTh TOCIIEIOBATEIHPHOTO, & HE MapaJUICIEHOTO TECTUPO-
BaHUs OPAOOTOK, B MIPOTHBHOM CIIydae Yy HCCIICOBATENS OTCYTCT-
ByeT BO3MO)KHOCTb OLICHHTh, Kakas M3 JOpa0OTOK OKasajga TO WU
HMHOE BIIMSIHUE.

B menom xe A/B-tect mpencraBnser coOol 3¢ ¢EKTUBHBINA
WHCTPYMEHT HHTCPHET-MAapKETHHra JJIs IOBBIIMICHUS JIOSIIBHOCTH
ayJMTOPHUH.

4.3. [[porHo3Has aHanuTHKa

[IpenckazarenpHast (MPOTHO3HAS) aHANWUTHKA (MIPEIUKTHBHASL
aHAJINTUKA) TIPENCTaBiIsieT co00il MeTo] aHamu3a JaHHBIX, TTO3BOJIS-
IOIIUNA 3KCTPANoOIUPOBaTh PETPOCIEKTUBY Pa3BUTHUS TON WM HUHOM
CUCTEMEI Ha OyTyIIHe ICPUOIBI.

[Ton nporuo3upoBaHueM ciieyeT NOHUMAaTh HAYYHOE BBISBIIC-
HUE BEPOSITHBIX MyTEeH U PE3ybTaTOB MPEACTOSIIETO PA3BUTHS sIBIIC-
HUU U TIPOLIECCOB, OLICHKY IMOKa3aTelel, XapaKTepu3yIoLuX 3TH SB-
JIEHWsT W TIPOLIECChl JUIsl Ooiiee MM MEHee OTIaJICHHOTO YPOBHSI.
[IporHo3upoBaHme — 3TO HaydHAs JAEATEIHHOCTH, HAIPaBICHHAS Ha
BEISIBJICHUE W U3y4YCHHE BO3MOXKHBIX AJBTEPHATHB OYyIyIIEro pa3BH-
THS M CTPYKTYpPBl €0 BEPOSTHBIX Tpaekropuil. Kakmas amprepHa-
THBHAS TPACKTOPHUS Pa3BUTHUS CBI3BIBACTCS C HAIHMYMEM KOMIUICKCA
BHEIIHUX OTHOCHUTEIBHO HCCIEAYeMOU CUCTEMBbI WIM SIBICHUS YyC-
JIOBUH.

[IpuMeHeHHe METONOB HMPOTHO3MPOBAHUS CIIOCOOCTBYET OIpe-
JEJICHUI0 W3MEHUYMBOCTH aHAJU3UPYyEeMOro OOBEKTAa BO BpPEMEHH,
a TakKe BBIPAOOTKe Mep ISl OTBETHON peakiui Ha JaHHBIE N3MEHe-
HUS CO CTOPOHBI CyOBEKTa MPOTHO3UPOBAHHMS — HCCIEIOBATEII,
TI0JIB30BATENIS TAHHBIX.

Hcnonb3oBaHue NporHo3HONW aHAIIMTUKU HEPA3PBIBHO CBSI3aHO
C oTpesieTIeHreM BPEMEHHOTO WHTepBaja, Ha KOTOPHIH Iierecoodpas-
HO PacrpOCTPaHUTh BBISABICHHbIE TEHACHUMU. J|aHHBIN BpEeMEHHOU
WHTEpBaJ B TEOPUHU MPOTHO3UPOBAHUS HA3bIBAETCS NMEPHOAOM YIIpe-
XKIEHUS — OT MOMEHTA, JUIsl KOTOPOTO UMEIOTCA MOCIEAHUE CTATU-
CTUYECKHE JaHHBIC 00 M3y4aeMOM OOBEKTE, 0 MOMEHTa, K KOTOPO-
MY OTHOCHUTCS TIPOT'HO3.
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[IpenckazaTenpHasl aHATUTHKA ITUPOKO HCITOJIB3YET CTaTUCTH-
YECKUM MHCTPYMEHTApUi, a TakKe MHCTPYMEHTHI TCOPUH UTP, aHa-
JU3UPYIONINE TEKYIIUE W PETPOCIEKTUBHEIC (DakThI st popMupo-
BaHMS MPEACKA3aHUN O MPEACTOSIINX COOBITHSX.

CraTucTu4eckoe OMUCaHUE W3MEHEHMM HEKOTOPBIX BEIMYUH
BO BPEMEHHU OCYIIECTBIIASTCS MPHU TOMOIIN JMHAMUYCCKHUX (BpeMEH-
HBIX) PSIIOB, YPOBHH KOTOPBIX (DOPMHPYIOTCSI IO BIUSHHUEM COBO-
KynHocted ¢aktopoB. [Ipu 3ToM H3MEHEHHE BIUSAIOUUX (AaKTOPOB
MIPUBOAUT K 0OJIee WM MEHEe MHTEHCHUBHOW CMEHE 3HaYCHHS H3Me-
psSeMoOTo TapaMmerpa JUHAMHUYECKoro psima. CTaTUCTHKA BBIACISET
YeThIpe KJacca KOMIIOHEHT, ()OPMHPYIOUIUMX 3HAYCHUE IEPEMECHHOM
BPEMEHHOTO psAJa: HATUYUE TPEHIa BO BPEMEHHBIX JaHHBIX, [TUKINY-
HOCTU JITaHHBIX, CE30HHOCTH M CIy4YallHOM cocTapisiomed. 3agaya
HCCIEAOBATENIS CBOAUTCS K BBIJACICHUIO KAXKJIOM M3 JTaHHBIX KOMIIO-
HEHT U U3MEPEHUIO CUJIbl UX BO3JECUCTBHUA.

[Ipu aHanmu3e U BbIAEICHUU TPEHAOBOM COCTABISIOLICH 3aya-
CTYIO0 HCTONB3yeTCS MOCTPOCHUE PErPECCHOHHOMN 3aBUCHUMOCTH pac-
CMaTPUBACMOr0 BapHAIIMOHHOTO pszfa OT ¢akTopa BpemeHH. M3me-
peHHE OTKIOHEHWH OT MPECKa3aHHOTO 3HAYEHUs BPEMEHHOTO psiaa
B YpaBHEHHH PErPECCHU HHTEPIPETHPYETCS KaK OICHKA BIIHMSTHUS
CE€30HHOCTH, HUKJIMYHOCTH, & TAKKE CIy4YalHOU COCTaBIISIOLIEH.

JJ1s OTleHKM BpEeMEHHOTO TPEH[Ia, KaK MPaBIIIO, IPUMEHSIOTCS
CKOJB3SIINE CPEeTHHUE, a TAKXKEe CPEIHUE TEMITBl POCTa, MPEACTABIIS-
fomue coboi cpemHee reoMEeTpUIECKOe 3HAUCHHUE POCTa aHATU3UPY-
€MOTO0 TIOKa3aTels 32 paccMaTpUBaeMbIii BpDEMEHHOI HHTEPBAI.

[IporHo3Has aHaTUTHKA TIO3BOJICT BBELACTUTH TCHICHIINH Pa3-
BUTHUSl HMHTEPECYIOIIMX CHCTEM WU OOBEKTOB CO CTAaTUCTHYCCKH
ONIPEJICICHHBIM YPOBHEM JIOCTOBEpHOCTH. [Iporiecc BBISIBICHUS TEH-
JeHnri 0azupyeTcs Ha METOaX OMMCAHHOTO BHIIIE PErPECCHOHHOTO

aHa/M3a, a TMPOTHO3WPOBAHUE C €r0 MOMOIINBI0 — Ha AKCTPAIois-
UMM JAHHBIX O BBISIBICHHBIX 3aKOHOMEPHOCTSX Ha MPEICTOSIINE
MIEPHOIBL.

OKCTpamnoysus TPeHAa MpeACTaBIsieT co00i Tpollecc Mpo-
JUICHHS BBISIBIICHHBIX TEHACHINH, HAOIIOAABIIMXCS B MPOILIOM. JKC-
TPANOSLIUS TEHACHIUI B CHIIy CBOEH MPOCTOTHI SIBISIETCS! HIMPOKO
pacpoCTpaHEHHBIM CIIOCOOOM HPOTHO3MPOBAHMS Ha HEMPOIOIIKH-
TeJIbHBIE BPEMEHHBIE HHTEPBAIbI, B TEUEHHE KOTOPHIX MCCIEAOBATEND
HE OKUJIAET CYILIECTBEHHOTO N3MEHEHHS BIUSIOIIUX (aKTOPOB.
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Psin nomymieHuit gemaioT SKCTPANONIAINI0 TPEHIOB CIIOCOO0M
MPOTHO3UPOBAHMSI, OrPAaHUYMBAIOIINM €ro ()YHKIHMOHAJIbHBIE BO3-
MO>KHOCTH:

1) pa3BuTHE SBICHUS MOXET OBITh C JOCTATOYHBIM OCHOBAHH-
€M OXapaKTepH30BaHO IUIABHOM (SBOJIOTOPHOM) TpaeKTOpHeHd —
TPEHIOM;

2) o0mme YCIOBHSI, OIPENEIAIONNe TEHIACHITUIO Pa3BHTHS
B MIPOIIJIOM, HE MPETEPIIST CYIIECTBEHHBIX N3MEHEHHUH B OyAyIIIeM.

JlaHHBIE TIPEANOCHUIKH O3HAYAIOT, YTO BKCTPANOJIALUS OIpe-
nenger oOriee OMMCaHWe HaNpaBieHHs OyIyIIero pa3BHTHS COOBI-
TUH, TEM HE MEHEE B Psijie CUTyalllii CTOCOOHOE JOCTOBEPHO CIIPO-
THO3UPOBaTh Oynyiiee TedeHue mnpouecca. [IpuumHBl OTKIOHEHUI
(aKTHYECKOro Pa3BUTHSI TPEHAA OT MPOTHOZUPYEMOTO IO METOLY
SKCTPAIONSAINH SBIAIOTCA, KaK TPABUIIO, CIIEACTBHEM HECOOTBET-
CTBHsI (PAKTHYECKUX YCIIOBHH Pa3BUTHS TEM IPEIIOJIIOKECHHUSIM, KO-
TOpBIE OBLIM MEPBOHAYANBHO 3aJI0KEHBI B IIPOTHO3.

IIpun onpeneneHUM NPOrHO3HBIX 3HAYEHUM aHAJIU3UPYEMOTO
rapaMeTpa 1eaecoo0pa3Ho JOMYyCKaTh BOZMOKHOCTD UX OTKIOHEHHI
OT MPOTHO3a B Ipeesiax BEeJIMYMHBI JOBEPUTEIHLHOTO HHTEpBala,
TaK Ha3bIBAEMOUN «BHJIKH)Y BCPXHCTO WU HUIKHETO AOITYCTHUMOI'O 3Ha-
4yeHus nporHo3a. [locTpoeHne 1oBepuTENEHOTO HHTEPBaja MPOTHO3a
OCHOBBIBACTCS HA CTATUCTUYECKHUX METOAAX HCCICAOBaHMS CIIydaii-
HBIX BEJIMYHH.

IIporHo3Has aHAIMTHKA HAILIA [HIUPOKOE IPUMEHEHUE B AKTY-
apHBIX pacyeTax, CTPaxOBAHUH, PO3HHUYHON TOPTOBIE, 3IpaBOOXpa-
HEHUN M MHOXECTBE Ipyrux obOmacteid. ONHMM W3 HaIpaBICHHUH
ABIISICTCA erIlI/ITHI)II\/'I CKOpHUHI, T. €. MOIACIMPOBAHHUC CKIOHHOCTHU
NMOTCHUHAJIBHBIX 3a€MINHUKOB K TOMY WJIM MHOMY CTWJIIO IIOBCICHUA
C TOYKH 3PEHHsI IPOTHO3a CBOEBPEMEHHOCTH BBIIIJIAT I10 KPEANUTaM.

K npenmyiiecTBamM Nporao3HON aHATUTHUKUA OTHOCATCS:

1) moCTynmHOCTB U PacIpPOCTPaHEHHOCTh MHCTPYMEHTAPHS IIPO-
BeJEHUsl HccaenoBaHuil. Mcronb3yeMblii CTATUCTUYECKUH HHCTPY-
MEHTapHH (CKOJIB3SIINE CPETHNE, B3BEILICHHBIE CKOJIb3SIIUE CPEAHNE,
TEMIIBl MIPUPOCTa — CPEAHErOOBbIEC, CPEIHEMECSYHBIC) MO3BOJISET
MIPOBECTU IKCIPECC-MPOTHO3POBAHUE B CIydae BBIJECIECHUS OTHOCH-
TEJIbHO CTaOMIIBHOW TEHACHIINH;

2) BOBMOXKHOCTb OCYILECTBJICHUSI IPOTHO3UPOBaHUS 0e3 mpu-
MEHEHHS CTIEUATILHOTO MPOrPaMMHOT0 00ecreyeHusI.
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Henocrarky nporHo3HON aHATUTHKY:

1) B pspe ciiyuaeB HEBO3MOXHOCTh Y4€CTh MHOXKECTBCHHBIC
MapaMeTpsl U MPEANOCHUTKY IS HeTUHEHHOTO TPSHIA;

2) cnmaOBIid y4eT KaueCTBCHHBIX CIBUTOB, BOZHUKAIOIIHNX ITOCTIE
JOCTIKCHHS CHCTEMOW TOYCK OM(ypKaIiH, TaK KaK OHH MOCTPOCHBI
Ha KOJIMYECTBEHHBIX, BEPOSTHOCTHBIX METOJIAX;

3) ucxoms M3 IByX MPEIBIAYIINX 0COOEHHOCTEH 11erecoodpas-
HO HCIIOJIB30BAaTh METOAbI HpOI'HO3HOI71 AHAJIMTHUKU TOJIBKO Ha KOPOT-
KHX BPEMEHHBIX HHTEPBaJIaX.

4.4. Camoo6yyaroLuecs CHCTEMbI
(McKycCTBEHHDBIN MHTENNEKT)

B nocnennue roxsl HabupaeT BIMSHNAEC HOBBII TPEHI — BHEI-
peHre B MPOM3BOACTBEHHbIE M HWH(POPMAIMOHHBIE CHCTEMBI HCKYC-
ctenHoro uHTe/iekra (M), JlanHsii TpeHn 3amaH B CBs3M ¢ Oyp-
HBIM Pa3BUTHEM BU3YaJIbHOTO KOHTEHTA M CPEICTB 00pabOTKH MaccH-
BOB JJAHHBIX. AKTyaJbHOCTh METO/A 3aKJIIOYAETCS B HEOOXOOUMOCTH
SKOHOMHH PECYpPCOB TNPH OpPraHu3alUH ACATEIbHOCTH KPYIHBIX
MPOMBIIIUIEHHBIX CHCTEM 32 CUET anpoOaluy pe3ylbTaToB Ha Mare-
MaTU4eCKOW MOJEINH, C YYETOM BEPOSTHBIX HAIPABICHHHA Pa3BUTHA
CHCTEMBI 1 €€ peaKklMy Ha Pa3IMuHble BHELIHUE BO3ACHCTBHAL.

JIxoH MakkapTi, aBTOp TEPMHMHA «HCKYCCTBEHHBIA HHTEN-
JIEKT», ONPEIENTUII HHTEIUICKTYATbHYI0 (DYHKITUIO KaK BBIYHCIHTENb-
HYIO COCTaBJISIIOIIYIO CIIOCOOHOCTH IoCTUTaTh 1enei. Camo onpene-
JICHWE MCKYCCTBEHHOTO MHTEIIEKTa MaKKapTh OOBSICHWI Kak HayKy
W TEXHOJIOTHIO CO3/aHUSl MHTEIUICKTYaIbHBIX KOMITBIOTEPHBIX MPO-
rpamm [32, c. 54].

JInst mOCTPOEHUs alanTHBHBIX CHCTEM HCKYCCTBEHHOTO HH-
TeJJIeKTa HeoOXoJrMa pa3paboTka W BHEIPEHUE TaKHX aJIrOpUTMOB
00paboTku MH(OpPMAIMK, KOTOPbIC MO3BOJIIOT HE TOJIBKO HaKarlIH-
BaTh, XpPaHUTh M M3BJIEKaTh JAaHHBIE W3 MHOTOOOpasHs IOCTYITHON
WHQOpMAIMK, HO W, QJANTHUPYSICh K €€ KauecTBY, CAMOCTOSITEIBHO
pemars BOMPOCHI COBEPIICHCTBOBAHUSI TEXHOJIOTHH ee 00paboTKu.
Takue anropuTMbl Ha3bIBAIOTCS CIIOKHBIMU KOTHUTHBHBIMH CTPYKTY-
paMu WM HEWpOCETEeBBIMH CTPYKTypamu. [Ipm HOIDKHOM ypoBHE
pa3BUTUSI U HACTPOWKHA OHM CIIOCOOHBI CaMOCTOSITETIHHO CO3/1aBaTh
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MHCTPYMEHTHI TSI HAKOIUICHUSI, CHCTeMaTH3anuy, (GuIsTpauy 1 ar-
peranyu pasHOPOAHBIX JAaHHBIX, XapaKTePU3YIOIINXCS HEICHON U He-
YETKOM CTPYKTYypoH. 3ajada HMCCIeNOBaTeNs MPHU 3TOM 3aKIHOYaeTCs
B CO3JIaHUM TaKOIO MaTeMaTH4eCKOIo ammapara, KOTopblil oOecredu-
BaeT BO3MOXXHOCTb BOCIIPHHHUMATh M PacliO3HAaBaTh pPa3pO3HEHHBIE
JaHHBIC, B YaCTHOCTH, HeueTkux mMoxenel (fuzzy models), «MArkux»
BhIUUCIeHHH (soft computing), a Taxke IBOIIOIMOHHOTO MOJIEIHNPO-
BaHUS W T€HETUYECKUX aJTOPUTMOB, MOJAEIHPOBAHUS PACCYKIEHUI
U HEKJIaCCHYECKOW JIOTMKH, MOACTHPOBAHUSI OOPa3HOTO MBIILICHUS
Y KOTHUTHUBHOM rpadKy, HEHPOHHBIX CETEW, TEHEPAIlUH M pacTo3Ha-
BaHMS TeKcTa, 06paboTku peun [33, c. 2].

I'maBHast xapakTepHCTHKa HCKYyCCTBEHHOTO HMHTEIUIEKTa —
BBISIBJICHHE O0OOILAIOMNX YEePT MHOXKECTBA OOBEKTOB, XPaHHMBIX
1 00pabaThIBAEMbIX Ha OCHOBE TIPUMEHEHHBIX K HUM aJITOPUTMOB.

HckyccTBeHHBIH MHTEIUIEKT 3apEKOMEHI0Ba ce0sl Kak Oonee
JNEeWCTBEHHBIM M 3(QQeKTHUBHBIA crocod B BONMpPOCAax TOYHOH W JO-
CTOBEpPHOI OILIEHKH W JMAarHOCTUKW (OLICHKa (DMHAHCOBBIX PHCKOB,
MPUPOTHO-KIIMMATHYECKUX ~ SIBJICHHUM, JTMarHOCTHKA 3a00JIeBaHHN)
[34,c.7].

OpHoli U3 33/1a4 UCKyCCTBEHHOTO MHTEJUIEKTA SIBIIsIeTCs o0pa-
00TKa 00pa3oB. JlaHHas JEsTENBHOCTD MpeAIoaracT YCTaHOBICHHE
BU3YaJIbHO-JIOTMYECKOM CBSI3H MEKAY MMEIOIUMCS B HAJIMYMU JJIEK-
TPOHHBIM 00pa3oM HEKOero OObEeKTa M OLEHKOM CBOWMCTB AaHHOTO
oObekTa. Ilpm STOM WIMPOKO HCHONB3YEeTCs CIIOCOOHOCTH HCKYC-
CTBEHHOI'O MHTE/UIEKTa K OOY4eHHIO, K HaKOIUICHHUIO, XPaHEHHIO
W U3BJICUYECHUIO OONBIINX MAacCHBOB MH(OpMaluu, MOMCKY 3aKOHO-
MepHOCTeH B HUX. Eciau Mexay BXOJHBIMH M BBIXOJHBIMH JaHHBIMU
CYIIECTBYET Kakas-TO CBsI3b, JAake HE OOHapyKHBaemasi TpaJuIHOH-
HBIMH KOPPEJSILIMOHHBIMU METOIAaMH, TO UCKYCCTBEHHBIN WHTEIUIEKT
CIIOCOOEH aBTOMAaTHYECKH HACTPOUTHCS Ha HEE C 3aJaHHOW CTEIICHbIO
ToyHOCTH. Kpome Toro, oH Mo3BOJISET OLIEHUBATH CPaBHUTEIBHYIO
BaXHOCTH Pa3IMYHBIX BUIOB BXOAHOH mH(opMarwu [32, c. 55].

[Ipu peanuzanny NpOEKTOB UCKYCCTBEHHOI'O MHTEIIIEKTA KIIFO-
4YeBoe 3HaYE€HHE UMEET CO3/IaHKe MOJCIH, 00JaJaromel MHOKECTBOM
CTereHel cBOOOABI ¢ BO3MOXKHOCTBIO CaMOCTOSITENIEHO SBOJIIOIHO-
HUPOBATh B 3aBUCUMOCTH OT LIEJIH €€ MCIIOIb30BaHMU.

OcnoBnoit npununn UM — mammnaHOE 00y4yeHue, T. €. co3za-
HHUE TaKoTO aJITOPUTMa, KOTOPBI CIIOCOOEH MPOaHaIn3upoBaTh OOJIb-
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110i1 00beM JTaHHBIX, HAMTH B3aMMOCBSA3b IIOJIyYEHHBIX PE3YJIbTaTOB,
MIOCTPOUTH MPEIUKTUBHBIE U pErPECCHOHHBIE Mozienu [35, c. 91].

KoneuHO# 1enpl0 MpUMEHEHHUs] HCKYCCTBEHHOTO HWHTEJUIEKTa
SIBIIETCSI SKOHOMMSL PECYpCOB, HAIpPaBISIEMbIX Ha IIPOM3BOICTBO
CIIOHBIX BBIYHMCIECHHH M TOCTPOCHHE MAaTeMaTHYECKHX MOJIeNeH
pasButus. Te 3agauM, KOTOpble paHee peIlaUCh C NPUBJICUCHHEM
CYIIECTBEHHBIX MHTCJUICKTYAJIbHBIX, TPYAOBBIX PECYPCOB B TCUCHUEC
JUTMTENTFHOTO TIepHo/ia BPEMEHH, 32 CUET HWCIONB30BaHUS BBIYUCIH-
TEJBHBIX MOLIHOCTEH O]l YIpaBleHUEM HCKYCCTBEHHOTO MHTEILIEK-
Ta CHOCOOHBI CYNIECTBEHHO YCKOPHTH MPOIECC BHIBOJIA HAa PBIHOK
HOBBIX IIPOAYKTOB, yjIaBJIMBAaTb U3MCHCHUA B TPCHAAX, a TAKKE IIPO-
W3BOJUTH MHOXKECTBO PYTHHHBIX OINEPALMi C 3aJaHHOW TOYHOCTHIO.

Kpyr 3amad, pemaeMsix npu MOMOIIM UCKYCCTBEHHOTO MHTEI-
nekTa, obmmpen. OH 3arparuBaeT 3a/adyd aHaj3a CBOWCTB U TIO-
CTPOCHUS POTHO30B PA3BUTHS CIIOXKHBIX CUCTEM B TEX CIy4asix, KO-
I7a B3aMMOCBSA3HM MEXAY 3JIEMEHTaMU CHCTEMbl HEOUEBUIHbI U Clia-
00 HICHTUQHIUPYIOTCS METOIAMH KOPPEJSIMOHHO-PErPeCCHOHHOTO
aHaJIn3a JII/I6O HWHBIMU METOAAMM BBIABIICHUSA B3aMMOCBSI3eH U mpo-
THO3UPOBAHUSI.

Cpeny OCHOBHBIX HaIlpaBI€HUH MPUMEHEHHS ICKYCCTBEHHOTO
HWHTCJIJICKTA B MAPKETUHI'C BBIACIIAIOT BeG-ILHSafIH, KOHTCKCTHYIO pE-
KJIaMy, OLEHKY 3((EeKTUBHOCTH NPOBEACHHBIX PEKIaMHBIX KamIla-
HUH, TOUCK 1o ¢ororpadusM, MOIyUeHUE CBEACHHH pekjIaMonare-
JSIMH JJTs1 TIPEIOCTaBIICHUS] HOBOCTEH WM pekiIaMHON MH(opManuu
[32, c. 55].

CymecTBeHHOE 3HaueHUe MaHHBIA MeTon mpruoOpen B (pUHAH-
coBoii cepe. B mcciaenoBaHun peHTHHIOBOTO areHTCTBa «JKCIIEPT
PA» «VckyccTBEHHBII MHTEIIEKT B OAHKOBCKOM CEKTOPE» TOBOPHUT-
Csl O caMbIX MEPCIEKTUBHBIX HampaBieHusx BHeapeHus MU, Tpoiiky
JUZIEPOB COCTABJISIIOT: KPEAUTHBIN CKOPHHI, PAacllO3HABAHUE MOIICH-
HAYECKUX TpaH3aKIMi U B3bICKaHUE 33J0JDKEHHOCTH [36, c. 28].

Jist obecriedeHus peaan3aluy IPOEKTOB HCKYCCTBEHHOTO MH-
TeliekTa B OaHKOBCKOHM cepe mcmomp3yercs psin mumardopm. Ha-
npumep, «Ginimachine» — mnaTdopma I OLEHKH KPEAUTOCTIOCO0-
HOCTH 3acMIIWKa, MOCTPOCHHas Ha 0a3e TEXHOJOTWH MAaIIWHHOTO
oOyueHust. [IpuMeHeHne HCKYCCTBEHHOI'O MHTEIIEKTa NPH OLCHKE
3aeMIIMKa OaHKOM TMO3BOJISET MOBBICUTH TOXOJHOCTH KPEAUTHOTO
noptdenst 6aHKa ¢ OMHOBPEMEHHBIM CHIKEHHEM YPOBHS pHCKa He-
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IUIaTexel 1Mo KpeaAuTaM — IIPOM3BOIUTH 3a0J1aroBpeMEHHbIN OTCEB
Hanbonee HeOIaroHa eKHON KaTeropyuy 3aeMIIMKOB Ha OCHOBE COLIU-
IBHBIX CTPaT M BEPOSITHOCTHBIX MOJENICH TMOBEICHUS 3aEMILIHUKOB,
OTHOCSILUXCS K JaHHBIM COLIMAJIbHBIM cTparaM. B HacTosiiee Bpems
ITOPUTMUYECKas] MOJETb HE TOJBKO aHAIW3UPYET MapaMeTphbl s
NPUHATHS PEHICHUH O BbIAAYE KPEAUTOB, HO M CIIOCOOHA aganTHPO-
BaThCA, T. €. CAMOCTOSITENIFHO OIEHHUTD [1E€JeCO00Pa3HOCTh UCIOIB30-
BaHUSI TEX WIIM WHBIX MAPAMETPOB JIJISl IPHHSATHS PEIICHUSI.

CymiecTBeHHas1 poJib OTBeJIeHa OAHKOBCKUM MOJIEIISIM, aHaJIU-
3UPYIOIIMM CKIIOHHOCTh K MOIIEHHHYECKOMY ITOBEJICHHIO 3aeMIIH-
KOB, B CBS3U C YEM B POCCHUUCKOW U MEXIYHAPOIHON MPAKTUKE TaK-
e MPOTECTUPOBAaHBI U BHEAPEHBI MOJCIN MOHUTOPHUHIA TOBEACHHS
0aHKOBCKUX KJIMEHTOB, PACIO3HABaHUS U OJIOKUPOBAHUS COMHUTEIb-
HBIX OMepaluu.

[IpuMeHeHne NCKYCCTBEHHOTO MHTEIUIEKTa TaKKe HAIUIO CBOE
OTpaXEHHE MpPU PeaTu3alid TEXHOJOTHH (PyHKIMOHHPOBAHHS dHaT-
00TOB, T. €. IpOrpamMM, pa3pabOTaHHBIX Ha OCHOBE TEXHOJIOTMH Ma-
IIUHHOTO OOYy4YeHHWS W HEHpoceTed Il JOCTIDKEHUS YEIOBEKOM
orpeneNeHHbIX neneid. OyHKIMoHaAN 4aT-00Ta MO3BOJISAET OPraHu30-
BaTh B3aMMOJICICTBHE B CHCTEME «UeJIOBEeK — MH(OpMAaIMOHHAS CHU-
CTeMa» 3a CUeT paclo3HaBaHMA I'OJIOCOBBIX KOMaHJ, a TaKKe HeueT-
KUX KoMaHA. [JlesTenpHOCTh MO pa3paboTke 4yaT-00Ta M HAAEIECHHIO
€ro 4YepramMH JIMYHOCTU TpeOyeT BCECTOPOHHEH OLICHKH KaHaJoB
KOMMYHHKAIWH JJIs1 MAKCUMaJIbHOTO MPUONKEHUS Ka4ecTBa AUajo-
roB C 4ar-00TOM K Juajoram Mexay JironsMu. CrenuanucTbl, 3aHs-
Thle pa3paboTKOW AM3aliHa JTUYHOCTH 4Yar-00Ta, OMUPAIOTCS Ha 3Ha-
HUS U3 Pa3IHYHBIX COIMAbHBIX HAYK, TAKUX KaK MCUXOJOTHS, (GUI0-
norus, Apamaryprus. Llensio qaHHOW CHHEPruM SIBISETCSI CO3JaHue
CIO0CO00B TIOCTPOEHUST MaKCUMAITBHO (P (EKTUBHBIX AUAJIOTOB Yelo-
BeKa M MamuHbl. CTaHAapTHAs MOATOTOBKA K CO3IAHUIO THAIOTOBOTO
uHTepdelica BkIroyaeT GpopMupoBaHHE JTMYHOCTH 4YaT-00Ta (CpaBHU-
Te: 00pa3 oparopa B aHTUYHOM PUTOPUYECKOM KaHOHE), OIIpeAeIeHe
LeJIN AUAJIora U 0COOEHHOCTEH auasnora (CpaBHUTE: 3TAall MHBEHLIUU
B PUTOpHKE), MOCTPOCHHE OOLIeH JIOTHKH Tpolecca o0IeHus (Cpas-
HUTE: BBIOOP PUTOPUYECKON CTpaTerHy M PEUYEBBIX TAKTHK), HATIHCA-
HHUE JETANbHOIrO cleHapus auanora. [Ipu co3manum «omymieBIeHHO-
ro» 0oTa o0IIMe PEKOMEHIAINN MPAKTUKOB, CIICHUATU3UPYIOMINXCS
Ha MPOJABUTAIONICH KOMMYHHUKAIIUU, CBOAATCS K HEOOXOIUMOCTH 00-
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pamarbcs K aapecary OT MMEHH OpeHzaa (Hampumep, TelleKaHasa),
TpeOOBaHMIO MPUBATHOTO OOIIEHUS, JAKOHUYHOCTH TUaiora, Tpebo-
BaHMIO BBIIaBaTh COBETHI a/Ipecary 4acTsIMH, COOM0NaTh paMKu IpH-
JUYUs B IIYTKaX, a Takke K TPeOOBAaHUIO HE MPOIYCKATh PEAKLUI0
nepcoHaxa (yar-00Ta) Ha cJoBa U AeHcTBHs YenoBeka [37, c. 49].

B xome pa3paboTKM MHCTPYMEHTOB HCKYCCTBEHHOTO HMHTEI-
JIEKTa CO3AeTCs MPOIAYKT, CIIOCOOHBIN XPaHUTh M HAKaIINBaTh JaH-
HbIe, JOMOJHATh WX, CHUCTEMaTH3UPOBaTh, a TaKKe MPOU3BOAMTH
BBIYHCIIEHUS U BBINOJHSTH ONEPALNU C Pa3IMYHON CTENEHBIO CIIOXK-
HOCTH, 3aBHUCSIIEH OT IEJeH MCIOIB30BaHUS TOTO WM MHOI'O alro-
pUTMa, a TaKXKe OT YPOBHS €ro 0OyuYeHHOCTH, T. €. IHUPOTHI HCIIONb-
3yEeMBIX JaHHBIX.

[TocTeneHHO HCKYCCTBEHHBIM MHTEIIEKT U CHCTEMBI, TIOCTPO-
CHHBIC TP €TO yYacTHH, MOYy4aroT Bce OOJbIIee pacpocTpaHeHHE.
[IpenmMy1iecTBa MeTOa 3aKIIIOYAIOTCA B CYILIECTBEHHOM YCKOPEHHH
MPOLIECCOB, MJsl KOTOPBIX JAaHHBIE ANTOPUTMBI pa3padaTbIBatOTCS.
CamooOy4atomiasicsi clcTemMa, CriocoOHas IPOU3BOUTD BBIYMCIICHHUS
Y TPEACTaBIATh UX PE3YNbTaT, MOXKET BHICBOOOAMTH UEIOBEYECKHIl
pecypc 3a CueT NPUHATHSA Ha ce0sl PyTUHHBIX LMKINYECKUX 3a/ad.
[TomuMmo 3TOTO, TaKast cUCTEMa CKJIOHHA K TOPa30 MEHbIIEMY KOJH-
4ecTBY OIIMOOK, BBI3BAHHBIX HEBEPHBIM HCIIOJIb30BAHUEM JAHHBIX,
HEBEPHBIMH BbMUHCICHHAMHU. K MpenMyIecTBaM Takke MOXHO OT-
HECTH CKOPOCThb MPOU3BOAUMBIX BBIUHCIICHUH.

HenocrarkoM npruMeHeHUs] HCKYCCTBEHHOTO MHTEIJIEKTa SBIIS-
eTcs HeOOXOIUMOCTD CYIIECTBEHHBIX TPYA03aTpaT Ha CTAAUHU MIPOCK-
TUPOBAaHUS U TECTUPOBAHUS aJITOPUTMOB. ABTOpaM ajJrOPUTMOB 3a
CUeT APOOJCHUST aHAIM3UPYEMBIX OOBEKTOB Ha MHOXECTBO COCTaB-
HBIX YacTeil M ONMHCaHHUsS KaK CBOMCTB ATHX YacTeM, TaK U CBOMCTB
LEJIOCTHBIX OOBEKTOB HEOOXOIMMO HAYy4YUTh MCKYCCTBEHHBIN MHTEN-
neKT He ommbaThes. [laHHas 3amava mpeacTaBiseT coOOi HTepanu-
OHHBII IIPOLIECC, COCTOSIIUNA U3 MHOXKECTBA TECTUPOBAaHUN U pyd-
HBIX IIPOBEPOK HA CTAIUH BHEAPEHUS U MUIOTHPOBAHHS CUCTEMBI.

OnHolt U3 3a1a4 pa3BUTHSI CUCTEM MCKYCCTBEHHOIO MHTEJICK-
Ta SIBIISETCS HaJENEeHUE MX MEXaHW3MOM IOMCKA CaMOCTOSTEIbHBIX
pelIeHni B HECTAHIAPTHBIX CUTyalUsX, T. €. B CUTyaIUsX, OTKJIO-
HSIOINUXCSL OT ONUCAHHBIX B MCXOAHOM KOIE€ anropurMa. JlaHHas
npobieMa CBsi3aHa C HaJEJICHWEM AITOPUTMOB AINTOPUTMHYECKOI
CIOCOOHOCTBIO PAaCHO3HABATH HECTAHAAPTHBIC CUTYallUU U a/IEKBaTHO
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pearnpoBath Ha HUX. CIOXHOCTB 3aKJIIOYAETCS B COKPAIICHUH OTHO-
CHUTEJIEHON YacTOTHI MPOSIBICHUSI HECTAHAAPTHBIX CUTyalWil B 3aBU-
CHUMOCTHU OT 00beMa HANOJHEHHUS ANTOPUTMa HUCKYCCTBEHHOTO WHTE-
JIeKTa TAaHHBIMH U 3HAHHUSAMH.

B HacTOsmuMii MOMEHT BHEOPEHHE CHUCTEM HCKYCCTBEHHOIO
WHTEJUIEKTa HAXOOUTCS Ha CTaIUU 3apOXKICHHUs, HO yCIeX MOAOOHBIX
MporpaMM, HECMOTPS Ha WUMEIOIIUECS B TEXHOJOTMH HEIIOCTATKH
(ompeneneHre ONTUMAIBLHON aApXUTEKTYPhl MOJCIHPYEMBIX HCKYC-
CTBEHHBIX HEHPOHHBIX CETed, MOTPEOHOCTh B JOPOrOil KOMIIBIOTEP-
HOW TEXHHKE, CIOCOOHON CHPAaBHTHCS C TPYAOEMKUMH BBIYMCIIU-
TEJNBHBIMU aJTOPUTMAMHU, OTCYTCTBHE HEOOXOMUMBIX HH()OpMAIOH-
HBIX OnMOnHnoTek M 0a3 AaHHBIX), OeccropeH. DIIEKTPOHHO-BBIYHCIIHU-
TEeJIbHBIE CUCTEMBI, IONTyynBIINe noanepxky MU, mokaseiBarot 6onee
TOYHEIE, TOCTOBEpHBIE U 3P PEeKTUBHBIE PE3YIBTATHI.

4.5. CeTeBOW aHanu3

Eme omuum MeTomoM, NMpUMEHSEMBIM MPU 00paboTKe OOJIb-
IIMX MACCHBOB JAHHBIX, SBJISICTCS CETEBOM aHaln3. AHAIHU3 CeTeH
MO3BOJIAET HCIOJIB30BaTh Pa3JIMYHbIE MOJXOAbl K HCCIIEI0BAHUIO
JTAaHHBIX M BBISBICHUIO B3aMMO3aBHCHMOCTEH: CTaTHCTHUYCCKHE, KHU-
OepHETHYECKUE, CHCTEMHbBIC, MMUTAIHOHHBIE,

IIpuMmeHeHre ceTeBOro aHaju3a MO3BOJISIET CTPYKTYPHUPOBAaTh
CBSI3U, YCTAHOBIICHHBIC B3aUMOACUCTBUS MEXKIY Pa3IUYHBIMU COIIU-
aNbHBIMUA €IMHULIAMU: JIIOABMU M OpraHu3zauusMu. s omucaHwus
B3aUMOJICMCTBUMA MEX]y AJIEMEHTaMU CHCTEMbI MOCPEJCTBOM yCTa-
HOBJICHHSI COITMATBHBIX CBSI3€H MEXITy HUMHU HCIOIB3yeTCS TOHSITHE
«COIMAIILHOTO Tpaday, T. €. crocoda BU3yaIN3allid MHOTO00pa3Hs
HCCITIEMYEMBIX B3aMMO3aBUCUMOCTEH MEXIY MHOKECTBOM DJIEMEHTOB
B IMPOCTPAHCTBE, B TOM YUCJIE B BUPTYAIBHOU Cpelie.

[Ipu B3auMonmeWcTBUM B paMKax MOCTPOCHHOM CETU BCE €€
AIIEMEHTHl OOMEHHMBAIOTCS pecypcaMu W MHQOpManueil B mpeaenax
BBICTPOCHHBIX B3aHMOCBSI3€l. YCTaHOBJIEHUE MTOPAJIKA B3aUMOCBA3EN
MPOU3BOAUTCS HA ocHOBaHUU APL.

ComnmanbeHerid Tpad TpearonaraeTcs XpaHUTh B BUJE CITUCKA
CMEKHOCTH, IJIe¢ B KaueCTBE KJIHOUa HCIOIB3YETCS HICHTH(PUKATOP
MOJIb30BATENIsl, & CIMCOK COACPKHUT UACHTU(UKATOPHI TE€X, Ha KOTO
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MOJAIKCAaH TEKyIIui mojb3oBareib [38, ¢. 71]. Bepmuusr B rpade
NPEACTaBIAIOT OOBEKTH (MM CyOBEKTHI, «aKTOpbI»), a pedpa —
CBsI3U MeXIy HUMH. [Ipu 3TOM Hanuume CBA3M MOXKET XapaKTepu3o-
BaTh OJU30CTH (TIOXOXKECTH) MEXKIY OOBEKTaMH, pa3Indue (PaccTos-
HUE) MESKIY HUMU WK (PakT (MHTCHCUBHOCTH) MX B3aUMOJICHCTBHS
[39, c. 57-58].

[MpumeHenne rpadoB HANUIO CBOE OTPAKEHHE B OIUCAHUU
MojieJiell pacrpeieieHust ¥ JIBKEHHS TeX MM MHBIX PECYPCOB MEXK-
Ny aKTOpaMH JJIsl MX HOCIEAYIOIEel ONTHMHU3alNH, T. €. YCKOPEHUs
000paYMBAEMOCTH PECYPCOB, YCKOPECHUS TIPOXOXKJICHUSI TTOTOKOB WH-
¢dopmanun. JlaHHas AEATENLHOCTh TONyYHJa Ha3BaHHE CETEBOTO
TJTAaHUPOBAHUSL.

Bo B3BemeHHbIX rpadax KaxaoMy pedpy NpUIHCAHO HEKOTO-
poe uuciio (Bec), XapaKTepH3yrolee Mepy OJIM30CTH MU PACCTOSHUS
(cTeneHb MOXOKECTH WK Pa3NInyrsi) MEXIY OObCKTaAMH UM WHTCH-
CUBHOCTB BO3/ICUCTBUS (BIUSHUS) OMHOTO 00BhEKTa Ha APYToH, 00beM
(BemMUMHY) MaTepHaNbHOTO, MH()OPMAIMOHHOTO WM (HMHAHCOBOTO
MOTOKa MEXTy HUMH U T. 1I. 39, c. 62].

B xome mocTpoeHHs CeTEBBIX B3aUMOCBA3CH KIIFOUEBYIO POJb
UTpaeT ompeJelicHHe Mep HEHTPAILHOCTH T€X WM MHBIX (aKTOpOB
B3auMoJeNcTBUI. LleHTpallbHOE PACIOIOKEHUE SIBJIAETCS OTpake-
HUEM MEphl TOTO, HACKOJIBKO JaHHbIC (PAKTOPBI, T. €. Y3JIbl CHCTEMBI,
CMOCOOHBI KOHIICHTPUPOBATH PECYPChI U MOTOKH, Tiepepacnpeense-
MbIC W HampasjseMmble cucTeMoid. HaumOosiee M3BECTHBI M pacmpo-
CTpaHeHbl cienyroumue nokasarenu [40; 41]:

— IEHTPaJIBHOCTH O CTereHu cBs3HocTH (degree centrality);

— HeHTpaJIbHOCTh 10 Or30cTH (closeness centrality);

— IEHTPAIBHOCTBH 10 MocpeanniecTBy (betweenness centrality);

— EHTPaJHHOCTH IO BIUATEIBHOCTH (eigenvector centrality).

PaccmarpuBas kaxzaplii M3 [OaHHBIX I[IOKa3areieil, MOXKHO
OTIPEJENTUTh KIIIOYEBbIe MapaMeTphl, OLICHUBAaeMbIE U KaKAOH ce-
TeBo# Mozmenu (Taodi. 20).

KoHnenmust mEeHTPaNbHOCTH MHPOKO HUCIONB3YETCS B COIH-
aNbHBIX W TIOBEICHUYECKUX HAayKax, a TAKKe B 00NAaCTH MOJTUTHIECKUX
HayK, yIpaBJeHUs, COLMAIBHBIX ceTell B HTepHETe, SKOHOMUKH,
OHOJIOTHH U T. II.
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Taonuma 20

Onucanue Mep HEHTPAJBbHOCTH

Tloka3zaTens

CyI]_lHOCTL HEHTPAJIbHOCTH

OHCHKBaeMLIe mapaMeTphl

HenTpansHOCTD

IO CTETICHH CBSI3HOCTH
(degree centrality —
DO)

O06naganue HanOOIb-
UM KOJIMYECTBOM CBSi-
3el (OTHOIIEeHUH) ¢ Ipy-
ruMu (pakTopamu

DC naxonutcs B npenenax ot 0
10 1 u Tem BeImIe, 4eM Oorblee
YHCIIO CBS3€H yCTaHOBIIECHO Y
KOHKPETHOTO (hakTopa B3auMo-
JefcTBUs ¢ APYrUMH paKTopamMu
B rpage. DakTop ¢ BHICOKUM
3HaueHneM DC B3aumoneiicTByet
¢ OOJIBIIIMIM YHICIIOM JIPYTHX Yy3-
JIOB B CETH U TEM CaMBIM MOXKET
TOJTYYHUTH JOCTYI K OOJBIIOMY
00BeMy IPYTHX Y3JI0B H pecyp-
COB, OKa3bIBATh BIUSHUE HA HUX

LentpanpHOCTh
o 6mm3oct (closeness
centrality — CC)

bausocts pacnonoxe-
HUS OIPENIEJICHHOTO
(axTopa OT MHOXKECTBa
JPYTUX B paMKax CeTH

XapakTepusyeT LeHTPaIbHOCTh
HAXOXX/ICHHUsI BEPLINHBI HA OCHO-
BE PACCTOSHUSA OT LEHTPAJIBHOTO
y9aCTHHKA 10 APYTHX BEPILINH
rpada, T. e. ompeeNnserT, Ha-
CKOJIBKO JQHHBIH y3e1 GIH30K KO
BCEM OCTAJIBHBIM y37aM B CETH

LenTpanbHOCTD

10 IOCPEJHUYECTBY
(betweenness
centrality — BC)

IlenHOCTH TAaHHOTO
(axTopa Kak nmocpen-
HHKa

[Tonxox 3akimrodaeTcst B HAXOXK-
JICHUH IO CaMbIX KOPOTKUX
(kpaTyaiimx) myTel, coequHs-
FOIIMX BCE APl BEPIIUH, KOTO-
pBIE IPOXOJIAT Yepe3 JaHHYIO
BEPIIUHY

LenTpanpHOCTD
0 BIUSTEIbHOCTH
(eigenvector
centrality — EC)

EC sBnsercs Bapuanu-
eit DC, B koTopoii Be-
JTyIast poJib OTAaHa
KOJINYECTBY Y3JIOB,
MIPUJIETAIOIINX K JAHHO-
Mmy. 1o cymectsy, 310
Mepa OLEHKH MOMyIIsIp-
HOCTH TOTO MJIM UHOTO
y3na

PaccmarpuBaeTcst KauecTBO BIIH-
SIHUS CBS3aHHBIX y3JIOB ITyTeM
H3MepeHHsI OL[CHOK BIIMSHHS y3/1a
Ha OJTHOM KOHIIE CBSI3U U HA JIpy-
roM KoH1le. CTeTeHb BIUSATENb-
HOCTH OJIHOTO Y4acTHHKA B3aH-
MOJICHCTBUS OTIPEAENAETCS YPOB-
HEM BIHMATEIBHOCTH €TI0
napTHEpOB, uTo AenaeT EC nmoka-
3aTeneM OLEHKH BIACTH TOTO
W HHOTO YY9aCTHHKA B3aUMOOT-
HOIICHUH

HpI/I HCIIOJIB30BaHHMHU CCTCBOI'0 aHa/iM3a B HMCCIICAOBAHHMH B3a-
WMOCBSI3EH Ha PBIHKE MEXOaHKOBCKOTO KpE€aAUTOBaHUA U INIATCKHBIX
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CHCTEM MPOU3BOAUTCS KOJINUECTBECHHAS OLIEHKA 3HAYUMOCTH T€X WIN
WHBIX (aKTOPOB NP HCCIECIOBAHUU SJIEMEHTOB (PMHAHCOBBIX B3au-
MOJICHCTBUM M HAKOIUIEHHOTO pucKka. OLEHKU BIUSHUS U MEPHI LICH-
TPaJIbHOCTH HCIIOJb3YIOTCSl IPU OINPENEICHUH KIIOUEBBIX UIPOKOB
Ha PBIHKE TOBApOB, YCIYT, KaHUTajla, a TakXKe MpPU HCCICAOBAHUHU
MOJAUTHYECKUX cucTteM. KonmndyecTBo oOnacTeld mpUMEHEHHS BEITUKO.
OnauM 13 Hanbolee IPKUX MPUMEPOB SIBISIETCST UCTIONB30BAHUE JIaH-
HBIX COITUABHBIX CETEH, KOTOPHIE MO3BOJIIOT CHOPMHUPOBATH U B OII-
pelleNieHHOH cTerneHd (OopMaIn30BaTh aHAJIM3UPYEMble B3aHMMO3aBH-
CUMOCTHU MCXKIY pa3IMYHbBIMU q)aKTOpaMI/I.

PGSYHLTaTOM MIPUMCHCHHA CECTEBOI'O MOACINPOBAHUA SABJISACTCS
MOZICTIb paclpeieNICHHUs] pPeCypcoB HEKOH CHCTEMBI: 00IIEecTBa, Tocy-
JapcTBa, KOMIIAaHUHM. MOJENb MO3BOJIAET ONEPUPOBATh MHO)KECTBOM
B3aHUMOCBSI3CH MCXKIY OTACIbHBIMU 00BEKTaMHU U JUHAMHWYCCKHU OILIC-
HUBATh 3HAYMMOCTH KaXIOro U3 (PAKTOPOB CETEBOTO B3aHMMOICH-
CTBHL.

Cpenu npeuMyIecTB AaHHOTO METofa ciledyeT yKas3aTb CIIO-
COOHOCTh K BU3yaJIM3allii B3aUMOCBSI3EH MEXIy 0ObEKTaMH B pam-
Kax ogHOHM cucTeMbl. DaKkTOpbl, BXOISIINE B CUCTEMY, 00nanas pas-
JUYHBIMU TTapaMeTPaMHU, XapaKTEepU3yIIUMH UX IEHTPpabHOE JIN00
OTJAJICHHOE MOJIOXKEHHE, 00eCIeunBaOT BIUSHIE Ha CMEXHBIE 3JIe-
MeHThI. J[aHHOe BIHMsIHHE HEOOXOOMMO OLICHWBATh TUHAMHUYECKH, I10
Mepe U3MEHEHHSI PACCTAHOBKH CHJI B pAMKaX CHCTEMBI.

K HexocTaTkoM MeTofa OTHOCUTCS TPYIAOEMKOCTh YCTaHOBJIE-
HUS B3aUMOCBSI3€H MEXY JIEMEHTaMU CIOXKHOU cuctemsl. Ilpu po-
CTE KOJINYECTBA 3JIEMEHTOB CUCTEMbl BO3HHKAET HEOOXOOUMOCTb J0-
IIOJIHECHHUA JaHHBbIX 00 U3MEHEHUIX nopsaaka U CHUJbl B3aMMOCBS3U.
3apaHee HEM3BECTHO, KaKk Ha 0Ollee COCTOSHUE CHUCTEMbI MOBIHIET
BKJIIOUEHHE B HEE JOMOJIHUTEIBHBIX (DAKTOPOB U HACKOJIBKO ITOJBEP-
KEHO W3MEHEHHIO TEKyIlee COCTOSIHUE (DaKTOPOB, yXKe BKIFOUEHHBIX
B MOJZIETIb.

PaccMoTpeHHbIe B TaHHOUW T1aBE METOABI PabOThI C Pa3HOPO.-
HBIMU JAaHHBIMH MOXHO OXapaKTE€PHU30BaTh KaK CHUCTEMY OLECHKH
B3alMOCBA3€H M B3aMMOBIHMSHHSA MEXy MHOKECTBOM ypOBHEH pas-
BUTHUS DPA3NNYHBIX CHUCTEM, & KOJIMYECTBEHHBIE UYHCIIOBBIE OIICHKHU
JAHHBIX B3aUMOCBS3€H — KaK Mepy 3HaYUMOCTH Te€X WU HUHBIX dJie-
MEHTOB.
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BoiBogbl no rnase 4

B nmanHO# T1aBe OBUTH pacCMOTPEHBI OCHOBHEIE CPEICTBA 00-
pabOTKM M aHaju3a OOJBLIMX JaHHBIX (Kpaymcopcudr, A/B-tectu-
pOBaHHWE, MPOTHO3HAS AHAIMTHKA, CaMOOOYyJaroIUecs CHCTEMBI, Ce-
TEBOU aHaJIHU3).

Kpayncopcunr spnsieTcsst yqo0HBIM HHCTPYMEHTOM TIOHMICKA OT-
KITUKa OT MHOXKECTBA JIHII, 3aMHTEPECOBAHHBIX B PEIICHUN TOW WU
WHOH MpOoOJIeMBI.

A/B-TecTupoBaHHE TIPEICTABISAET cOO0 HAOOp M3 JBYX ab-
TEPHATUB U UX JEMOHCTPAILMIO OOJBIIOMY KOJHYECTBY IMOJIB30BaTE-
nei ¢ nenpio coopa oOpaTHOW CBSI3U OT IOJIB30BATENEH, OTAAIOIINX
MPENOYTCHUE TOW WIIK UHOW allbTEpHATHUBE.

HpOI‘HOSHaH aHaJIMTHKAa — MCTOJ aHaJIn3a HJaHHBIX, IIO3BOJIA-
IOIUI 9KCTPAIOIMPOBaTh PETPOCIIEKTHBY Pa3BUTHS HA OymyIue
TIEPUOLBL.

CaM000y4aronuecs CUCTEMbI CIOCOOHBI BbIpaOaThIBaTh pe-
IIeHUS. UCXOMASl U3 Pe3yabTaToB aHanmm3a 3(h(QEKTHBHOCTH pelIeHU,
MPUHATHIX B MPOIILIIOM.

CereBoll aHanmM3 C UENBIO BBISIBICHHUS B3aUMO3aBHCUMOCTEH
B HCCJIETyeMbIX JaHHBIX KOMOMHUPYET CUCTEMHEBIE, CTATHCTUYECKHE,
KHOepHETUIECKNE, UMUTAIIMOHHBIE ¥ IPOYHE METOJIBI.

Bonpocbl ons camMoKoHTponA

1. OnuwwKTe OCHOBHbIE NPUHLMMBI U Cdepbl TPUMEHEHNA KPayACOPCHHTa.

2. OnuwunTe OCHOBHble MPUHLUMMLI K cdepbl MNpuMeHeHus A/B-TecTu-
POBaHUS.

3. OnuwwmMTe OCHOBHbIE NPUHLMMBI U Cdepbl MPUMEHEHWA NPOrHO3HOM aHa-
NTUIKN.

4. OnuwuTe OCHOBHbIE MPUHLMMbI U CPEpPbl MPUMEHEHUA CaMOObYYatOLLMX-
CA cuCTeM.

5. OnuwmnTe OCHOBHblE MPUHLMMLI U CPepbl MPUMEHEHWUA CETEBOro aHa-
nm3a.
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Jaaba 5

CYb[ Adabas:
(hYHKLMOHANbHbIE BO3MOXHOCTH
ANA aHanu3a
60NbLUMX HABOPOB A AHHBIX

OpnHol W3 TIEPBBIX peaM3aIyii, 00JaTafoIIX HHCTPYMEHTA-
pHeM Ul peanu3alii OCHOBHBIX MOJICJIEH NaHHBIX HEPEJSILIMOHHBIX
CVYB/l, moxxHO cuntats npoMeinuieHHyto CYB]l Adabas, cozgannyto
B 1971 . Oro noctpensuuonnas CYB/I, nognepxuparonias pasinnd-
HBIE MOJICIN JJAHHBIX, BKITFOYAIOIIAs BIOKEHHbIC OTHOIICHUS U uepap-
xuyeckue noins. C nomomipio Adabas MOXKHO CTPOUTH Kak MepapXu-
YecKHe, ceTeBble M pessiuuoHHble SQL 0a3bl JaHHBIX, TaK U CJIOXK-
HBIC TEKCTOBBbIC HH()OPMAIMOHHO-TIONCKOBBIE M HHTETPHUPOBAHHEIC
CHCTEMBI, a TAKXKE Pean30BaTh COBPEMEHHBIEC MOJICTH HEPEISIHOH-
HBIX 0a3 TaHHBIX.

5.1. basoBas mofienb U CTPYKTypa AaHHbIX
CYBb]] Adabas

CTpykTypa 1aHHBIX 0a30B0il Moaean
ba3za nanneix Adabas ompenensieTcsl Kak COBOKYITHOCTh B3au-
MOCBSI3aHHBIX (hailJIOB M acCoLMAIMii 3anucelt haiios.
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®aiin mpencTapiIseT coO00 MMEHOBAHHYIO COBOKYITHOCTH 3a-
MUCel, UMEIOINX OAMHAKOBYIO CTPYKTYpY, KOMIIOHEHTaMH KOTOpPOM
SABJISIFOTCSA aTpuOyT, MHOKECTBEHHBIH aTpHOyT, MpocTasi, COCTaBHas
U moBTOpstoLIasics rpymna. Kaxknoi 3anucu ¢aiina HazHaYaeTcs CH-
CTEeMHBIN KITIOY, MPEICTABIAIOMUN co00# uncino B auama3oHe oT 1
110 16:10°, KoTOpOE OTHO3HAYHO MACHTU(DUIMPYET SK3EMILIAP 3aIH-
cu u onpeaensiercs B Adabas kak BHyTpUCHCTEMHBIH HOMEP.

Cesi3u Mexay daitamu (tuna 1:1, 1:M unu M:N) sBistoTcs
HEMOMMEHOBAHHBIMY MAPHBIMU CBA3SAMHU U MpeIHA3HAUEHBI ISl MO-
JEIMPOBAHUS CETEBBIX U MEPAPXUUECKUX OTHOIICHHIA MEXAY 0OBEK-
TaMH MPEJMETHON 00JIaCTH, a TaKXKe IPYIIIOBBIX OTHOIIECHHUHA B 00b-
€KTaxX UEPAPXUUECKON CTPYKTYPHI.

Acconuanus 3anuceil ¢aitnos (manee accouuanysi) NpencTaB-
JIIeT cO0OH COBOKYMHOCTh 3amucedl ¢aiiia, o0Jagaromux 0o0IUM
CBOMCTBOM. B kauecTBe Takoro cBONCTBA MOXET BBICTYINaTh, B 4acCT-
HOCTH, 3Ha4€HHE HEKOTOPOrO aTrpulyTa, KOTOPOE COBMECTHO C €ro
MMEHEM OIpe/eNsieT OJHO3HAYHO ACCOLMAIUI0 U MOXKET HCIOIB30-
BaThCsl KaK KJIIOY JJIS TIOCTYIIA K accolMaIuy 3anucei Qaiina.

Acconanun B Adabas opranusytorcs B b/l B Buae cruckoB
BHyTpHCHUCTeMHBIX HoMepoB (BCH) 3amuceit ¢aitnos. Ecnu acconu-
arys 00pa3yeTcsl Ha OCHOBE PaBEHCTBA 3HAUCHHI HEKOTOPOTO aTpu-
Oyta, cnricok BCH 3ammceii, BXoAAIMX B aCCOIUAIINIO, HA3hIBACTCS
WHBEPTUPOBAHHBIM CITUCKOM, a CaM aTpuOyT — IOMCKOBBIM. B ToM
cirydae, KOrjJa accolmaiusi o0pasyercsi Ha OCHOBE paBeHCTBA 3Haue-
HUM aTpuOyTa 3amnuceil omHoro (paiiya 3HAUYEHUIO aTpuOyTa HEKOTO-
poii 3arucu apyroro ¢aitna, coorBeTcTByronuii crimcok BCH Hazbl-
BaeTCs CIIMCKOM CBSI3U, a YKa3aHHbIC aTpuOyThl (aiioB — aTpuoy-
TaMU CBSI3H.

Hcnonp3oBanne accoruanuii peamusyer, 1Mo CyIeCcTBY, pa3on-
eHme 3amuceil (aiioB Ha Kiaccel, mogaepxxusaeMoe B Adabas mu-
Hamu4ecku B mporecce momudukaiuu B, [Tpu 3Ttom accouumaruu
B BHUJIE WHBEPTHPOBAHHBIX CIHCKOB 00ECIEYNBAIOT BO3MOXKHOCTH
YCKOPEHHOH CeNeKInu 3amucei (paiioB 1Mo uX COAEP)KUMOMY, a ac-
COIIMALIMM B BHJIE CIMCKOB CBA3b — BO3MOKHOCTB MOJIEPKAHUS
CBsi3el Mex 1y (aiiiaMu U BO3MOXKHOCTh CEJISKIIUU 3alluceil ¢ Mmpu-
MEHEHHEM 3TUX CBSI3EH.

OnucaHne CTPyKTypbl 0a3bl JaHHBIX Ha SI3bIKE OMHUCAHMS J1aH-
Heix (SAOM) ompenensiercs kak cxema BJ[. Cxema 0a3bl JaHHBIX
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BKJIFOYAET CXEMbI COCTABIIIONINX €€ (aiiiloB M CXEMBI CBS3eH MEKIY
Humu [42, c. 152].

Kak yxe oTMeuanoch, K 4UCIIy KOMIIOHEHTOB CTPYKTYPHI (aii-
Jla OTHOCATCS aTpuOyT W Tpynma. ATpuOyT SIBISETCS HAMMCHBIIEH
MMEHOBAaHHON E€IAVHULEH MJAHHBIX, KaXIBIH OJK3EMIUIIp KOTOPOH
B 3anmucH Qaiina npeacTaBiseTcss ONHUM MM HECKOJIBKHMHU 3HAYCHU-
amu. [pynma taxke paccmarpuBaeTcs B BUAE aTpuOyTa, KOTOPBIHA
Ha3bIBAETCSI MHOXXECTBEHHBIM.

Hns atpubyTa B cxeme (aiiyia 3a1al0TCsl €ro KOpOTKOe JIBYX-
cuMBOJIbHOE nMs (onpenersiemoe Ha 0O/] kak xox uMeHu aTprudyTa),
TUT ¥ MaKCUMaJjbHas JUIMHA 3HAUYEHUS; JJI MHOXXECTBEHHOTO aTpH-
OyTa JIOTIOJTHUTENBHO MOXKET OBITh OMPENENICHO MAaKCUMalbHOE KO-
JIMYECTBO 3K3EMILUISIPOB €r0 3HAYECHHUS B 3aIIUCH.

Tun 3HadeHus: aTpulyTa ompeneNseT CTaHIAPTHBIA (TIPHHS-
THI IO YMOJTYaHUIO B KOMaHAAX A3bIKa MAaHUITYIHPOBAaHUS TaHHBI-
mu — SAMJI) Bua mpeacTaBieHHs 3HaUEHHS 3TOTO aTpulOyTa B MpH-
KJagHoN mporpamMe. K 4nciy HOMyCTUMBIX THUIIOB 3HAYEHUH OTHO-
CUTCSl CUMBOJIbHBIM, YIIAKOBAHHBI M PACIAKOBAHHBIN J€CATHYHBIM,
OUTOBBINA M JIBOUYHBII.

AtpuOyT B cxeme (aiina MokeT ObITh ONKMCAaH KaK YHUKAIIb-
HBIH, TIPU 3TOM €r0 3HaYeHHs OJHO3HAYHO ONPEAEIISIOT IK3EMIUISPHI
3armcedt B ¢aitne b/] 1 MoryT OBITH HCIIOMB30BAHBI B KAUYECTBE KITIO-
yel 3anucen.

I'pymna mpencraensieT coboil MMEHOBaHHYIO COBOKYITHOCTb
arpuOyTOB M, BO3MOXHO, Apyrux rpymnn. Ilpocras rpymma coctout
TOJIBKO M3 aTpuOyTOB, COCTaBHAs IPyIa MOXET COAEpKaTh Kak ar-
pHUOYTHI, TaK U MPOCTHIE ¥ COCTABHBIE TPYIIIIHL.

[Iepuonuyeckoil Ha3bIBac€TCs IpyIIa, KOTOpas MOXET UMETh
B 3alIACH HECKOJIBKO 3K3eMIUIAPOB. [lepronndeckue rpymnmsl B CTPyK-
Type (Qaiijga He NOIKHBI ObITh BIOKEHHBIMH, T. €. HE JOJDKHBI BXO-
JUTH B COCTaB Apyrux rpymnim. IlpocTeie u cocTaBHBIE TPyHIBI MOTYT
OBITh MEPapXUYECKU MOJUYMHEHbI OfHA IPYrod M BXOAMTH B COCTaB
MOBTOPSIOLINXCS TPYI, 00pa3ys APEBOBUIHYIO CTPYKTYPY.

[Ipu onucanuu rpynns! Ha SIO/] 3agatoTcs ee UMs U IByXCHUM-
BOJILHBIN KOJl UMEHH, JUIsI TIOBTOPSIIOIINXCS TPYIIT MOXKET OBITh 3a/1a-
HO MaKCHMaJIbHOE KOJIMYECTBO 3K3EMIUIIPOB 3TOW TPYIIIEI B IIpeje-
J1aX 9K3EMIUIsIpa 3aluCH.
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Hcnonp3oBaHue rpynisl ynpouiaeT J0CTyN K BXOISIIUM B €€
cocraB arpubyraM M rpynmnaMm. B komaHze BBIOOPKM 1OCTAaTOYHO
yKa3aTh KOJ WMEHH TPYMIIbL, YTOOBI MONTYYNUTh 3HAYCHUS BCEX BXO-
ISIIIMX B Hee aTpuOyToB. B cirydae meproamyeckoi rpymisl Heo0xo-
VMO TaKXe yKa3aTh HoMep (MHAEKC) TpeOyeMOoro SK3eMILIpa.

[lepuonuueckas rpynmna sBIsSETCS CPEACTBOM pPEATU3ALNM CBSI-
3u Tumna 1:M B npenenax 3amucu. Ilpumep ucmons30BaHus eprUoIH-
YecKOW rpymnibl B coctaBe cTpyktypsl daiina COTPYIHUKU npen-
craBieH Ha puc. 30, 31.

| CoTpyHUKH |
|
2 v 12
Damunus | | TabenbHbIil HOMEp | | Ciryxe0OHbIe JaHHbIE |
[
v v 2
| JlomkHOCTB | | Oxutan | | Jlata Ha3HAYCHUS |

Puc. 30. Crpykrypa daitna COTPYIHUKHN
¢ nosropsromeiicsa rpynnoit CJIVKEBHBIE TAHHBIE

| Wmxenep | 140 | 17.08.2005 |
| Hmcomaes | 983 | JlaGopanr [ 90 | 20.03.2003 |
| Crmoxenep | 160 | 23.02.2001 |
| Wmxenep | 140 | 19.06.2000 |
| Mepos [ 2013 | Texmx | 80 | 06041997 |

Puc. 31. 3anucu daitna COTPYJHUKN
¢ nosropsrorneiics rpymmoit CJIYKEBHBIE JTAHHBIE

Kak ormeuanoch paHee, acconmanuy 3amnuceil ¢aima B 6aze
naHHbIX Adabas OpraHu3ylOTCS B BHJC MHBEPTUPOBAHHBIX CITHCKOB
M0 3HAYEHHSM ITOUCKOBBIX aTpUOyTOB M B BHJIE CIIHCKOB CBSI3U — 10
3HAYECHUSM aTpUOYTOB CBSI3H.

[ToucKoBBIN HPU3HAK TSI COOTBETCTBYIOIIEIO aTpuOyTa ykKa-
3BIBACTCS TPU €T0 OMUCAHWH U CTPYKType (aiiyia, a KoIbl HMEH aT-
puOYTOB CBSI3W — TIPU OTPENEICHUN CBSI3H NBYX ¢aiiiioB Ha SO/,
[MpenycmatpuBaeTcs Takke BO3MOXKHOCTh OPTaHU3AIMN aCCOIHAITUI
0 3HAYCHUSM TIPOU3BOIHBIX aTPHOYTOB.
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3HaueHHe MPOU3BOAHOTO arprulyTa MOXKET OBITH OIPEHESICHO
B cxeMme (aiija Kak 4acTb 3Hau€HHs OOBIYHOTO (HEHMpPOHM3BOIHOIO)
aTpulOyTa (yceueHHBIH MPOM3BOMHBIA aTpHOyT) WM KaKk KOHKaTeHa-
WSl 3HAYCHUH W/UIM YacTel 3HaYeHUI OOBIYHBIX aTpUOyTOB (COCTaB-
HoOW aTpuOyT). 3HAYEHUS MPOU3BOAHBIX ATPUOYTOB HCIOJB3YIOTCS
TOJIBKO JIJISi OpPTaHM3AIldN accoIManuii u B 3amucax ¢aitmos bl He
xpaHstcs [42, c. 154].

[IponsBonHbIe aTpUOYTHI TIO CBOEW CYITHOCTH SIBISIOTCS TIO-
HCKOBBIMH M MOTYT HCIIOJIb30BAaThCSI TaKKe B KaueCTBE aTpUOyTOB
CBSI3U. ACCOIMALMK, OPraHU30BaHHEBIE 110 3HAYCHUSIM MPOU3BOIHBIX
aTpuOyTOB, PACIINPSIOT BO3MOXHOCTH JMHAMUYECKON KIlacCH(UKa-
1uu 3anuced (aiina, mo3BOJISAS MOACIUPOBATh KIIACCU(PUKAIIUIO 00b-
€KTOB TIPEIMETHOI 00JacTH HE TONBKO MO MX CBOWCTBAM, HO H TIO
KOMOMHAIIMU CBOMCTB.

Acconmanun 3anuceit daiios b/, peanu3zoBaHHbIe TOCPEACT-
BOM WHBEPTHPOBAaHHBIX CIHCKOB H CITUCKOB CBSI3HM, aBTOMAaTHYECKH
CO3JIAI0TCS U KOPPEKTUPYIOTCS MPH BBOJIE, KOPPEKTHPOBKE U yAajie-
HUU 3amuceil (paiiyioB, cofepiKamuX 3Ha4eHUs MOWCKOBBIX aTpuoy-
TOB, aTpPUOYTOB CBS3M W 3HAYEHUS aTpUOYyTOB, BXOISIINX B COCTaB
3HAUCHHUI TPOU3BOTHBIX aTPHUOYTOB.

[Ipumep opraHu3anuu ¥ BeACHUS WHBEPTHPOBAHHBIX CITUCKOB
paccMatpuBaeTcs Ha puc. 32—34. Kaxknas 3anuch mpencrapieHa ¢ ee
BHYTPUCUCTEMHBIM HOMEPOM, KOTOPBIA HE BXOAWT B COCTAaB CTPYK-
Typsl 3ammcy. [lonckoBeiMu B cxeme (aitma KAJIPBI siBrsitores at-
pubytsl [O-POXJIEHMA u I1OJ] ¢ konamu UMeH COOTBETCTBEHHO
GR u PL. ®aiin KA/IPBI nepBoHa4aibHO COAEPKUT BOCEMB 3allH-
ceil. [lo 3Hayenusim momckoBoro arpudyra ['OJ-POXIAEHUA s
MPEACTAaBICHHBIX 3alHMCell OPraHU30BaHO TPH HHBEPTUPOBAHHBIX
CIHCKa, 110 3HaYeHHUsIM IouckoBoro atpudyra [10JI — aga.

| KAJIPBI |
v l v
davuansa FM | | dammwmsa GR | | ITos PL

Puc. 32. Cxema oaiina

WNHnexkcHbIe TaOMUIBI, OOCCIICYMBAIONINE OBICTPBIA JTOCTYII
K UHBEPTHUPOBAHHBIM CITMCKAM IO KOy UMCHH ¥ 3HAUYCHHUIO TTOUCKOBO-
ro aTpulyTa, n300pakeHsI Ha puc. 33, 34 yIPOIICHHO.
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3amucH daiira HunercHEE HHEEpTHpOEAH
TabIHIE HEIE CIHCEH
BCH | ™ [ g | m |
P
i 35 Hukoaaes | 1941 ‘ MYy ‘ G
:::“— R 1941
i 36 ‘ erpora | 1053 ‘ meH ‘
| I—
137 T'paEEKD 1048 | :kem
[ 1048
B
|40 ‘ Prrxor | 1941 ‘ My®E ‘
1
ro PL
i 41 ‘ Typoe | 1953 ‘ My ‘
| I—
EE .
i 42 ‘ Beaos | 1948 ‘ MYy®E ‘ AEH
::__::__
i 43 J Kpaguenko | 1953 ‘ My® ‘
|45 ‘ Tapacoe | 1053 ‘ My® ‘
e
Puc. 33. 3anucu daiina 1 H”HBEpTUPOBAHHBIE CITUCKH
1o Monudukanuu haina
BCH M GR PL
i a5 Huxkoaaes 1941 MYE
[ GR
E“._3_IS“| IleTrpora ‘ 1053 | KeH | 1041
i 37 | I'pEABKO ‘ 1948 | KeH |
i 41 | Typos ‘ 1953 | MY | 1044
i 42 | Beaoe ‘ 1948 | MYE |
Fz=zaz 1948
| 43 E Kpapgenko ‘ 1953 | MY & |
P PL
|45 | Tapacoe ‘ 1053 | MyE |
[ ! JKEH
i 46 ‘ Bopodber ‘ 1944 ‘ MY ‘
i 47 E TuTKOR ‘ 1948 ‘ MYE ‘
a8 Pazuma ‘ 1041 ‘

Puc. 34. 3anuicu ¢aiina n MHBEPTHPOBAHHBIE CIIUCKU
nocie MoauQuKanuy Qaia
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Moaudukanus ¢aiina, KoTopas 3akiiouajach B YIaJICHHU
3anucu 40, nobGasnennu 3anuceit 46, 47 u 48 U KOPPEKTUPOBKE 3aIu-
cu 42 (3amena ommbOouHoro 3HaueHust 1948 na 3Hadenue 1944),
[IpUBeJa K CO3aHUI0 HOBOTO MHBEPTUPOBAHHOIO CIMCKA C COOTBET-
CTByIOLIEH Monudukanueil HHAEKCHOW TaONIHIBI U KOPPEKTHPOBKE
BCEX MHBEPTUPOBAHHBIX CITUCKOB, KpOME OTHOTO (puc. 34).

PaccMoTpuMm nmanee opraHH3aIMIo CBS3€H MEXIy 3alHMCAMU
¢aitnoB bBJI. Mexnay mro0eimu 1Bymsa (aiinmamu b/l Bo3amoxkHa opra-
HU3alMsg OJHOTO THUMA CBA3M, NPUYEM KaKIbIil (ailil MOXKET OBITH
CBSI3aH C HECKOJIbKUMH APYTUMH (paiimamu.

[Tpu onucanmnu ces3u Ha IO/l yka3piBaloTCs HOMEpa CBSI3bIBa-
eMbIX (aiiloB 1 UMeHa aTpuOyTOB CBS3M (IO OXHOMY B KaXIOM
¢aiine). 3anuch a1000r0 M3 ATUX (PalinoB OOBSBISIETCS CBA3aHHOU
C OJTHOI WITM HECKOJILKUMHU 3aIHCsIMH BTOporo (aiina, ecnu aTpuldyT
CBSI3U B KOKJON M3 3TUX 3allMCEeH NMEeT 3HaueHHEe, COBIAAIOIIEE CO
3HAUCHHEM aTpuOyTa CBSI3M B 3alllcH IepBoro Qaiina.

g 3anucu ofHoro (¢aiina, CBsI3aHHOH C MHOXKECTBOM 3allv-
ceil apyroro aiina, B B/l cTpouTCs CIUCOK CBSI3M, BKITFOYAIOIIUN
coBokynHocTh BCH atmx 3ammceil. [locTynm K CHHCKY CBA3H OCY-
mectisiercs o BCH 3ammcu nepBoro ¢aiina, ¢ KOTOpOil CBsI3aHBI
3alnCcH, TpPEJCTaBIeHHbIE B CHMCKe CBs3u. IlepBuuHOE co3maHue
U yOAJICHHE CIHCKOB CBS3M INPOM3BOIUTCS B aBTOHOMHOM PEXHME
C TIOMOILBIO YTHJIUT.

CyliecTBeHHO, 4TO aTpHOYTHI CBSI3U B KaXKJAOM M3 CBSI3bIBac-
MBbIX (paiJIOB TOIKHBI OBITH TIOMCKOBBIMH (OOBSIBICHHBIMH JI€CKPHII-
TOpaMH), MMOCKOJBKY (POPMHUPOBAHHUE CIIMCKOB CBSI3U OCYIIECTBIISET-
Cs C TOMOIIBIO HHBEPTHUPOBAHHBIX CIIMCKOB, KOTOPHIE JI0 CBSI3bIBAHHS
JIOJDKHBI OBITH OPraHW30BaHBI IO KAKAOMY M3 3THX aTrpuOyToB. s
OpraHu3aly CBSI3U TUIIA OOUH-K-OTHOMY B KaueCTBE aTpUOYTOB CBsI-
3 B KOXJIOM 13 (paiijIoB JOIDKHBI OBITh OOBSIBIIEHB! YHUKAJIBHBIE aT-
puOyTbl. CBS3b THIA OAWH-KO-MHOTUM M THUIA MHOTHE-K-OZHOMY
OyleT opraHM30BaHa, €CJH TOIBKO ONWH W3 aTprOyTOB CBSI3U OymeT
YHHKAaJIbHBIM, @ BTOPOH — IPOCTHIM aTpHOyTOM.

CBs3p THNA MHOTHE-KO-MHOTHM MOXKET OBITh OpTaHH30BaHa
npyu OOBSIBICHUH aTpuOyTOM CBsI3M B OXHOM (paiiine yHHKambHOTO
arpu0yTa, a BO BTOPOM — MHOK€CTBEHHOTO aTprudyTa. Ha atpulyTst
CBSI3U HAKJIQABIBACTCS PsiJl OTPAaHUYEHHH, B YUCIO KOTOPBIX BXOZST
CIIEYIOIIHE:
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— TUN ¥ JUIMHA 3HAUYCHUS aTpHOyTOB CBSI3M B 000MX (haiiimax
HE JI0JDKHBI Pa3IndaThCs;

— MHO>KECTBEHHBIM MOXKET OBITH aTpHOyT CBSI3M TOJBKO B OII-
HOM 13 (aiiios;

—arpulyT CBS3M HE JAODKEH BXOAWUTH B IOBTOPSIOLIYIOCS
Tpyy;

— IPOM3BOIHBIN aTpUOYT, HCIIONIB3YEMBII B KaueCcTBE aTpruOyTa
CBSI3U, HE MOXET OBbITh CHOPMHPOBAH K3 aTpPHOYTOB, BXOJSIIUX
B MTOBTOPSAIOIIUECS TPYIIIBL.

[Ipumep opraHm3anuy CHUCKOB CBSI3W U CBA3WM THma 1:M
npencrasieH Ha puc. 35—37. @aitn CTYIEHT comepxxut arpulyTsI
OAMUIINSA (xom umenu FM) u I'PYIIIIA (xoxg umenn GR), a ¢aiin
KAPTOUYKA — arpubyret KHUT'A (xon umenn KN) u YUUTATEJIb
(xon nmenu CH). CBsizpIBaHME NMPOW3BOAUTCS MO 3HAYCHUAM YHH-
kajgpHOro atpubyra ®AMUIINA B nepBom ¢aiine u arpudyra YU-
TATEJIb — Bo BropoM. Cnick# cBs3U (DOPMHUPYIOTCS IIyTEM MOCIe-
JIOBaTeIbHOTO MPOCMOTpPa MHBEPTHPOBAaHHBIX CHHCKOB obOomx (aii-
noB. Ilpu atom nms kaxaoro BCH ouepegHoro WHBEpTHPOBAHHOTO
cnMcka (¢aiia mo 3Ha4eHUI0 TOMCKOBOTO arpulyTa 3TOTo CIIMCKa (OH
Ke SIBIISETCS aTpUOyTOM CBSI3M) MPOUCXOIUT OOpalieHne K COOTBET-
CTBYIOILIEMY WHBEPTHPOBAHHOMY CIIUCKY BTOPOTO (paiina, KOTOPBIA
3aHocuTcs B bl Kak CIMCOK CBS3M C KIIIOYOM, B Ka4€CTBE KOTOPOT'O
ncnons3yercs ucxogupiii BCH 3ammcu nepsoro (aiina. B pesynsrare
MOCIIEIOBATEILHOTO BBHITIONHEHHUS YKa3aHHBIX omepauuii ¢popmupy-
FOTCSl CIIUCKHM CBSI3M VISl KaXAOTO M3 CBA3bIBaeMbIX (hailoB, mpu
9TOM «IpsIMBIE» CIHMCKH IJIsl IepBoro Qaiina OyayT «0OpaTHBIMK»
JUTsL BTOPOTO.

Crincku cBS3M XpaHATCS TaK e, KaK MHBEPTUPOBAHHBIE CITHC-
KM, IIPU 3TOM UISL YCKOPEHHsI IOCTYyNa K CIIMCKaM CBSI3H CO3aeTCsl
WHJEKC, OTCOPTUPOBaHHBIA MO 3HadeHWssM BCH, wncmombzyeMbiM
B Ka4eCTBE KJIIOUEH CIIMCKOB CBSI3H.

CBsi3n Mexay 3anucsiMu (ailyioB, COOTBETCTBYIOLIME CIHCKY
CBSI3U C KJII0UOM 4, Ha pUC. 35 TOMEYEHBI ITyHKTHPOM.

Bornee cnoxkHblii puMep CBsI3bIBaHHA (DaiIOB MPEICTaBICH Ha
puc. 38—40. Cxema daitna CTYAEHT sximtouaet arpudytst HOMEP-
3AYETHOU-KHNXKU, ®AMUIINA u TPYIIIIA ¢ konamMu MMeH
cootBeTcTBeHHO NZ, FM 1 GR, a cxema ¢aiina CEMUHAP — atpu-
oyret PYKOBOIAUTEJIb, KA®EJIPA u YUACTHUK c¢ xomamm
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umeH RK, KF u UK. ArpuGyramu cBsizu (ailioB sIBISFOTCS aTpuOy-
161 HOMEP-3AUETHOU-KHMXKKU u YHACTHUK.

Paiin CTYJIEHT Patin KAPTOUKA

BCH M GR BCH KN CH

1. TIETPOBA 241 .-~ 17. PASTPOM  TPAJIOB

2. 30TOBA 332 i 19. TOHA KBHTEO

3. ®POIIOBA 211 - --"—__ _________ 20. PEBH30P TPAJIOB

4 TPAJIOB 343 _ez2=--77" . 21. OBPLIB 30TOBA

5. KBHMTKO 423 e 25. OBOIO IIETPOBA
""t--...26. BEPET TPATIOB

27. CIIAPTAEK  IIETPOBA

Puc. 35. 3anucu (aiinos (0MUH-KO-MHOTHM)

FM TPAOE -+ 4 CH TPAJOB » 17 20 26
JOTOBA -+ 2 30TOB 21
KBUTKO » 5 KBHUTKO » 19
IIETPOBA + 1 I[IETPOBA » 25 27
®POIIOBA » 3

Puc. 36. lnBepTHpOBaHHBIC CTUCKN C HHIEKCHBIMH TaOJUIIAMHU
(OTMH-KO-MHOTHM)

17 *4 KImoq 25 * 27 CIHCOK CBHZH
K0T 19 =5 CITHCOK CBAZH 2 » 21

\I?U*4 i 4 |» [172026
“‘ 5 »19

25 »1
26 >4
27 »1

Puc. 37. Criucku cBA3M ¢ KITr09aMH (OMH-KO-MHOTHM )

BCH [~z [ ™ | cRr | BCH | Re | kF | Uk |

18 171 TIETPOB 241 1 YPRNAHHC PIIC 171 302 138 544
19 302 TATOB 242 2 TJHEBOBA HRBC 302 217

20 281 HIBHHA 241 3 POIVH PITY

21 138 CTOMAP 243 4 TIETGPOB MBC 138 544 217
2 544 @OPOIIOB 242

25 217 TIOPHHA 241

Puc. 38. 3anucu ¢aiinoB (MHOTHE-KO-MHOTHM)
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NZ 138 » 21 UK 138 »1 4
171 » 18 171 »1
217 » 25 217 »2 3 4
281 » 20 281 »3
302 » 19 302 »1 2
544 + 22 544 +»1 4

Puc. 39. luBepTHPOBaHHBIC CITUCKH C UHICKCHBIMH TAOIHIIAMU
(MHOTHE-KO-MHOTHM)

EIFOTH 1 +18 19 21 22 21+ 14
CIHCKOB 219 25 18 » 1
CRAH 320 25 25 » 234
421 2225 20+ 3
S 19+ 12
CITHCOK CEA3H 22+ 14

Puc. 40. Crivcku CBSI3H ¢ KIIIOYaMU
(MHOTHE-KO-MHOTHM)

B nanHOM cityuae peanusyeTcs CBSI3b THIIA MHOTHE-KO-MHO-
THM, ¥ aJITOPUTM (QOPMUPOBAHUS «IPSAMBIX» CIIUCKOB BTOPOTO (aiina
HECKOJIBKO CIIOJKHEE, TaK KaK KaKIbIH CIUCOK CBSI3M (OPMHUPYETCS
B pe3yjibTare OOBEIMHEHUS OTICJIbHBIX OJHOMIEMEHTHBIX «4acT-
HBIX» CITUCKOB.

[Ipu opranmzanuu cBs3u Mex1y nByMms ¢aitnamu Bl 3anmcu
CUUTAIOTCSl PABHOINPABHBIMHU, U CBSA3b MOXET HCIOIB30BaTHCS B 000-
WX HalpaBlCHUSX.

Ilo cmocoby peanuzauuu cBsi3b Mexay Qainamu Adabas mo-
XKeT ObITh OTHECEHa K THITy CBsi3eH, He Hecylux MH(popMaIuu, 1mo-
CKOJIKY BCE, YTO CEMaHTHUYECKU CBS3BIBACT 3allUCH JIBYX (aiiioB
MEXIy coO0i, COIEPIKUTCS B 3HAYCHUAX COOTBETCTBYIOLINX aTprOy-
TOB 3aIlTUCEH HE3aBIUCHUMO OT TOTO, CO3/IaHbI MITH HET CITUCKH CBSI3H.

Hcxonst U3 BBHINIEU3IOKEHHBIX TPUHIIAIIOB OPTaHU3aIlH CBSl-
3eil Mexay 3anucamu ¢aitnoB B[ cucremer Adabas pabora c so-
THYECKH CBI3aHHBIMU 3aIUCSIMU PA3TMYHBIX (ailyIoB BO3MOXHA TOJIb-
KO C ITOMOIIBbI0 WHBEPTUPOBAHHBIX CIUCKOB, 0€3 OpraHU3alliH CIIHC-
KoB cBsi3M. OfHAKO Takoi cnocoO cBsi3biBaHMA (aiiioB B mpolecce
obpamenust Kk bJ[ TpeOyeT DOMOTHUTENBHBIX BPEMEHHBIX 3aTpar,
MO3TOMY HCIOJNB30BaHHE CIUCKOB CBSI3U IIpH paboTe ¢ CEeTeBBIMU
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U UEPapXUUECKUMM CTPYKTypaMH IOBBIIIAET IPOU3BOIUTEIHHOCTD
CUCTEMBI.

HezaBucumasi ot 3anmcell (aiijioB opraHu3alusl accolHannit
B BHUJIC€ MHBEPTUPOBAHHBIX CIIMCKOB M CIIMCKOB CBsi3u B Adabas obec-
MIEYNBAET BO3MOKHOCTh CO3/aHUS HOBBIX acCOIMALUN M YHHUYTOXKE-
HUS cTapbix Oe3 nepesarpysku daitnos b1

Onepaunu 06a30B0i MoIeJIU JaHHBIX

OObekTaMu omepanuii MOJENM JAaHHBIX KOHLENTYaJbHOTO
ypoBust Adabas siBnsitorcest B/ 1 cocTaBisronze ee KOMIIOHEHTHI.

Omnepanus cozganus bJl 3axmouaercs B GOpMHUPOBAHUHN BHYT-
PUMAIINHHOTO MPENCTABIECHUS CXEMBI, T. €. 3arpy304HON cxemsl B/l
OcranpHbIC ONIEpaIlyy, BRITOIHIEMbIC Haa cxemoi b/l u 3HaueHusIMu
cocraBistomux b/l KOMITOHEHTOB, OTHOCSTCS K OTepanusM MoauQu-
Kalliu U JOCTYIA K TaHHBIM.

Onepanuu Momudukanuu cxembl b/l nmpeaycmarpuBaiot:

— nobaBJieHUE CXeMbI HOBOTO (haiina;

— yIaJIeHHE CYIIEeCTBYIOLIEeH cxeMsl (aiina;

— BKJIFOYCHHUE B CTPYKTYPY CYLIECTBYIOLIETO (aiijia HOBBIX aT-
puOyYTOB, TPYIIT ¥ IPOU3BOAHBIX aTPUOYTOB;

— YCTaHOBJICHHE HOBBIX CBsI3el Mexay (aiinamu;

— yIaJIeHHEe CYIIECTBYIOUINX CBs3eH Mexny (hailnamuy;

— OIpeJieTICHHEe HEMOUCKOBOTO aTpuOyTa MOUCKOBBIM (00BSB-
JIEHUE TI0JIS1 AECKPUIITOPOM);

— OTMEHY TpU3HaKa TTOUCKOBOCTH y aTpuOyTa (oTMeHa 00BsB-
JICHUS TI0JI JECKPUIITOPOM).

Onepaiuu MogudUKaIMK AaHHBIX, XpaHsanmxcs B bJ], obec-
[IEYNBAIOT BBOJ, KOPPEKTHPOBKY M YAAJIECHUE OTIENBHBIX 3amuceil
¢aiinoB bJl. Jlns BeimonHeHns ykazaHHBIX omeparuii B AMJl xoH-
HenTyaibHoro ypoBHs Adabas mpemycMOTpPEeHBI COOTBETCTBYIOIIUE
KOMaH/1bl. MaccoBbIii BBOJ M OOHOBJICHHUE 3anucedl (aiios, a Takxke
yaanenue ¢aittoB BJ] ocymecTBisSIOTCS yTHINTAMH aBTOHOMHOTO
BeieHUs JaHHbIX. Onepanuy MOTU(pUKAINUN TaHHBIX BKIIOYAIOT:

— BBOJ 3anuceil B b/I;

— KOPPEKTHUPOBKY 3amwcei (aiina;

— ynmaneHwue 3arvcei Qaiina;

— JIOCTYT K JJaHHBIM:

a) YTeHHWe 3amrcen (aiina;
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0) nowck 3anuceii Qaiina;

— CEJIEKLHIO IO CBS35IM 3amuceit (aiina;

— PaHIOMU3HPOBAHHBIN JOCTYII K 3aIIUCSM.

Bron 3ammceit B b/I. 3amuchk, BBoguMas B b/] mporpammoit
MOJIB30BATENsl, JJOIKHA COAep KaTh HE MeHee OAHOro aTpubyTa. Kax-
IbI aTpUOYT B COCTaBe 3alMCH IMPEICTABISIETCS MPU BBOJE KOAOM
VMEHH ¥ 3HaYE€HUEM, UTMHOHN 1 THUIIOM 3Ha4eHHS aTpuoyTa.

BBoaumoii 3anmcu aBromarmuecku mpucBanBaetcsi BCH, xo-
TOPBIN MOCIIE OKOHYaHHA ONEpaly BBOAA MEPENAETCs NPUKIIaTHON
nporpamme. [Ipemycmorpena Takxe BOZMOKHOCTh HazHaueHuss BCH
MIPOTPaMMOM MOJTB30BATENS 110 U3BECTHOMY €My aJrOpUTMY, OJHAKO
Ha3zHadaeMbld 1MonoOHBIM oOpasom BCH He nomkeH npeBbIIIaTh
MaKCHMaJIbHO AOIMYCTHMOTO YHMCIIa 3amucei B Qaiine, koTopoe 3ajaa-
eTCs apaMeTPUUECKU TPH CO3JaHnu (aiina.

Ecnu Bo BBOAMMOH 3alMCH HUMEIOTCS 3HAUYCHUS aTPHOYTOB CBA-
31 U TIOMCKOBBIX aTpUOYTOB, a TAK)Ke 3HAUCHHS aTPHUOYTOB, BXOAALINX
B COCTaB MPOM3BOJHBIX aTPUOYTOB, TO MOAU(DUKAIIMS CITUCKOB CBSI3H
Y UHBEPTHUPOBAHHBIX CITMCKOB, T. €. CO3JaHHe HOBBIX U KOPPEKTHUPOB-
Ka CYLLECTBYIOLINX CIIMCKOB, BBIIOIHIECTCS] aBTOMAaTHYECKH.

Bce arpuOyThl, KOTOpBIE HE BBOJSATCS B COCTABE HOBOM 3aIlMCU
U B cxeme (hailyia mpeAnIecTBYIOT OCIeHEMY BBOTUMOMY aTprOyTy,
MoCJIe 3arpy3KH MOJy4aroT HyJIeBOE 3HAYCHUE I YUCIIOBOTO U 3Ha-
YEHUE «IPOOe» — AJIsl CHMBOJIBHOTO THIIA 3HAYEHUs. DTO O3HAYACT,
YTO B KaueCTBE NMPU3HAKOB «HEOIPEIEICHHBIX» 3HAUCHUH B 3aIUCIX
¢aiinoB b/ cucrembr Adabas ncnonp3yroTcs Hyllb WIH IPOOE B 3a-
BUCHUMOCTH OT THIIA 3HAYEHUS aTpulyTa.

Ecnu atpulyT ¢ «HeonpeaeaeHHbIMY 3HAYCHUEM SIBIISIETCS TO-
WCKOBBIM (WJTH aTpuOyTOM CBSI3H), TO Tpu onucanuu ero Ha 101 6e3
mpu3Haka C [IOJABJIEHVEM ero 3HaueHue (Hynb wiu poben) nc-
MOJIB3yeTCs Al MOIM(UKALUN UHBEPTUPOBAHHBIX CIIMCKOB U CIIHC-
KOB CBSI3U. B poTHBHOM ciy4ae, T. €. €CJii TIOUCKOBBIN aTprOyT, 3Ha-
yeHnst kotoporo He BBoasTcs, ompeaeneH C IIOJABJIEHUEM,
MoAu(UKaIsl MHBEPTUPOBAHHBIX CIIMCKOB M CIIUCKOB CBSI3H IIPH
BBITIOJIHEHUH OTEpalyii BBOJA HE IMPOU3BOAUTCH. DTO OTHOCUTCS
TaKkkKe K HEBBOJAMMBIM ITOMCKOBBIM aTrpuOyTaM, KOTOpBIE B CXEMe
(haitra HaxomaTcs 3a aTpuOyTOM, 3HAYEHHE KOTOPOTO B COCTaBE BBO-
JUMOM 3aIIUCH ABJISETCS MOCIETHUM.
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Ecnu B cocTaBe 3ammcu HaXOMUTCS 3HAY€HNE YHUKAJIHHOTO aT-
pulyTa, TO MpH BBHINOJIHEHUH OMNEPALM BBOAA MPOU3BOIUTCS IPO-
BEpKa Ha OTCYTCTBHME 3TOIO 3HAYCHMs B paHEe BBEACHHBIX 3alUCAX
(haiina.

Koppexruposka 3anuceii Qaiina. EquanyHas 3anuck kak 00b-
eKT KOPPEKTHPOBKU HACHTU(UIHMPYETCS €€ BHYTPHUCUCTEMHBIM HO-
mepoMm. BCH 3ammcu momydaercsi B MPUKIAAHONW MporpaMMe ¢ To-
MOIIBIO OHOM W3 Omepanuii CeNeKINN JaHHbIX.

Jloruka omepanuu KOPpPEeKTHPOBKH 3amuceld Qaiijza 0oCHOBaHA
Ha CONOCTaBJICHWM 3HAYeHWH aTpuOyTOB, 3aJaHHBIX IMPOTPAMMOMN
MOJb30BaTENs, W 3HAYEHUH OJTHUX aTpUOYyTOB B KOPPEKTHPYEMOM
3anucu ¢aiina b1,

KoppekrupoBka 3anmceil Qaiina 3akiaroyaercss B OOHOBICHUU
3HauUeHWH arpuOyToB 3THMX 3amucedl. [Ipu 3TOM oOOecreunBaroTCs
BCTaBKa, 3aMEHa W MCKJIIOYCHUE 3HAYCHUH aTpHOyTOB paHee BBEACH-
HBIX 3aucei.

Ecnu 3HaueHue OOHOBISIEMOro aTpuOyTa 3aJ]aHO B MPUKJIAI-
HOM mporpamme, a B KOPPEKTHPYEMOM 3aIiCH 3HAU€HHE 3TOTO aTpu-
OyTa OTCYTCTBYET, IIPOU3BOAUTCS BCTABKA HOBOTO 3HAYSHHS aTpUOyTa
B COCTaB CYIICCTBYIOIIEH 3amnucy Qaiiia.

[Ipu 3aganuu 3HayeHust arpubyTa B MPUKIATHONW MpOrpaMMe
¥ OTIUYHOM OT HEro 3Ha4€HWHU HTOTO aTpruOyTa B KOPPEKTHPYEMOWM
3aliCH CYIIECTBYyIOIIee 3HaueHHe arpulyTa 3ammcu (paiina 3aMeHs-
€TCsl Ha HOBOE 3HaYEHHeE.

3HadeHnus aTpuOyTa 3alncCH YIAISIOTCS ITyTeM 3aMEHBI CyIIle-
CTBYIOIIETO 3HAYCHUsS aTpulyTa Ha «HEOIPEIeIICHHOe» (HYJIeBOE —
JUISL YMCIIOBBIX WU MPOOENTbl — JUIsi CAMBOJIBHBIX aTPHOYTOB), KOTO-
poe 3amaeTcs JUId yIaiuseMoro arpuoyTa IpUKIaHON IPOrPaMMOI.

Ecmu B uncno oOHOBIsseMBbIX aTpuOyTOB MPH KOPPEKTUPOBKE
3ammceit (paiiya BXOOAT MOWCKOBBIE aTpUOYTHI, TPOU3BOIATCS HEOO-
XOJIMMBIE U3MEHEHUS! B MHBEPTUPOBAHHBIX CIMCKAaX M CIMCKAX CBS-
3u. Moaundukanus CIUCKOB CBS3W M WHBEPTHPOBAHHBIX CITFICKOB,
MTOCTPOCHHBIX 10 3HAYEHHUAM MPOU3BOIHBIX aTpPHOYTOB, OCYIIIECTBIIS-
eTcs MpY OOHOBIICHUM 3HAYCHUH aTpHOYTOB, U3 KOTOPBIX CHOPMHUPO-
BaHBI 3HAYECHUS MPOU3BOAHBIX aTPUOYTOB.

Vnaneane 3ammceit ¢aima. Vpnentndukanus ymanseMbix U3
(batina 3ammceit ocymecteisiercs 1o BCH atux 3anwmceii, npudem
OJ[Ha OIepalysl paccuuTaHa Ha ylaJeHHe OJHON 3aIuCH.
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3aHsTas ygauseMoi 3amuchio Gu3ndeckas namsTh ¢aitia 00b-
SIBIISICTCS] CBOOOAHOM I MasibHEeHIIero ucnonp3osanus, a BCH yna-
JICHHOM 3aliCH OTMEYAeTCsl KaK HE3aHATHIM U B JaJbHEHIIEM MOXKET
OBbITh HA3HAYECH BHOBb BBOAUMBIM 3aIIUCSIM.

VYnaneHue 3amuMcu COMPOBOXKAAETCS MoAM(UKAaNWEd CcooT-
BETCTBYIOLIUX CIHCKOB CBSI3U W WHBEPTUPOBAHHBIX CIIUCKOB (CM.
puc. 32—34).

Hoctym k marabpM. Omeparu J0CTyna K JaHHBIM IIPeCTaB-
JICHBI B MOJIEJIM AaHHBIX KOHLENTYaJbHOTO ypoBHA Adabas oneparu-
SIMH 9YTEHUS U TIOWCKa 3amuceit daiinos b/I.

Onepartust yTeHUS 00ECTIEYMBAET CENIEKIIMIO 3aIKCH TI0 €€ TI0-
3ULUH B (paiiie WM ero 4acTu U BBIOOPKY TpeOyeMBIX 3HAYCHUH aT-
puOyTOB, T. €. Onepalys YTCHUS SKBUBAJICHTHA ITOCIIEA0BATEIIEHOCTH
oTieparyii CeNeKINH U BEIOOPKU JaHHBIX.

Omnepauysi TOMCKa 00ECIIEUNBAET CEJIEKLUI0 HEKOTOPOH COBO-
Ky[HOCTH 3anucedl (aiina mo 3HaueHHsM aTpuOyTOB 3THX 3amucei
WIN C YYETOM CBsI3ei MEeXIy Qainamu u, Tpu HEOOXOTUMOCTH, BbI-
OOpKy 3HaueHHWil aTpuOyTOB M3 MEPBOM OTOOpaHHOW 3amucu. Yact-
HBIM CIIy4aeM CEJIeKLMHU 0 3HaueHusM aTpuOyToB B Adabas siBnser-
Csl paHJIOMU3UPOBAHHBIN JIOCTYII K 3aIUCSM (aiiioB.

Yrenue 3anuceil. B 3aBUCUMOCTH OT BHJA YNOPSAIOYEHHOCTH
MHOXKECTBA 3aIHcel orepanys YTeHust o0ecneurBaeT JOCTYI K 3alu-
csM (aiina:

— o cnucky BCH 3anmceii;

— B opsiake Bo3pacranus BCH 3anmceii daiina;

— B JIOTUYECKON MOCIIE0BATEIbHOCTH MO 3HAUYCHUAM 3aJaHHO-
T'O TIOUCKOBOTO aTpuOyTa;

— B (QM3HYECKOI MOCIIEe0BATETLHOCTH PACTIONOKEHHS 3aIHCeH
B BJI.

[Ipu mocryme k 3amucsm ¢aiina mo cimcky BCH B kadectse
YIOPSIIOUEHHOI0 MHOXKECTBA BBICTYIAET 4acTh 3amuceit ¢aina B/,
npencraBieHHas crnuckom BCH, mpudyem BO3MOXKHO oOpaiieHue
K TIepBOM 33/JaHHOM W K CIEIYIOIIEeH 3amucu 3Toro MEOXecTBa. Cam
CIHCOK JOIDKeH OBITh OTCOPTHPOBAH 1O BO3PACTAHWIO 3HAYCHHA
BCH, oH MOxeT OBITh IIOTYYEH C UCIOIB30BAaHUEM CEICKLIMH 110 3Ha-
YEHHSIM aTpUOYTOB WM CEJIEKIINU IO CBA3SIM (HailiioB.

Hoctyn k 3amucu ¢aiina mo BCH ocymectsisieTcst yepe3 cu-
CTeMHYIO TaOJuIly, Ha3bIBaeMylo peoOpa3oBaTesnieM aapeca. [Ipeoo-
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pasoBarenb ajpeca opraHusyercs I Kaxaoro ¢aiira b/l u otobpa-
xaeT kaxabiii BCH B oTHOocuTenbHBIN HOMEp OJl0Ka Habopa JaHHBIX,
B KOTOPOM pa3MelaeTcs 3anuch ¢aiina ¢ 3tum BCH.

[Ipu noctyme k 3ammcsM ¢aiina B MOPSIKEe BO3PACTAHUS WX
BCH Bo3moxHO oOpamienue K 3anucu ¢ MuauMansHeiM BCH, k 3a-
mucu ¢ BCH, OmmkalimmM «0onbIIuMy yKa3aHHOTO, M OOpalieHue
K 3aIllUCH CO CleayromM (Tounee, ommkanimm — Oonbiium) BCH
HE3aBUCHMO OT (PU3UYECKOTO Pa3MEIICHUs 3aITUCEeH.

Crenyer OTMETHTbH, YTO HapsAy CO 3HAYEHHUSMH TpPeOyeMbIX
aTpuOyTOB OuepeIHON 3anucu (aiiia MoIb30BaTe/ILCKON MPOrpaMmMe
cta”HoBuTcs AoctynHsiM BCH atoi 3anmcu.

[Ipu moctymne k 3amucsM B JIOTHYECKOM MOCJIEAOBAaTEIbHOCTH
3HAUCHUH MOMCKOBOrO arpulyTa B KAauyecTBE YHOPSIAOYCHHOTO MHO-
KECTBa, B KOTOPOM MPOU3BOJIUTCS CETIEKITUS 3aMCel, BBICTYIIAeT BCS
COBOKYTIHOCTh aCCOLMALMi, MOCTPOEHHBIX MO 3HAYEHHUAM 3aJaHHOTO
novckoBoro arpubyra (aiina. [lopsmok B JTaHHOM MHOXECTBE OIpe-
JIEJSIETCSI COPTUPOBKOM TIOJIEH MHAEKCHBIX TaOIHI] TI0 3HAYCHHUSIM TI0-
WCKOBBIX aTpUOYTOB U COPTUPOBKOM KaXKIOTO W3 MHBEPTHPOBAHHBIX
cnuckoB 1o 3HayeHusiM BCH.

B nanHOM citydae obecrieuynBaeTCsl BOBMOXKHOCTD OOpaIleHust
K TepBOH 3amucH (B CMBICITE TMOPSJIKA, YKa3aHHOTO BBIIIE), K KOH-
KPETHOM 3alHCH U K CIIEAYIOIIEH 3aIIUCH MHOXKECTBA.

st oOpartieHys K IepBOi 3alUCcH JOCTAaTOYHO yKa3aTh B YCIIO-
BUU CEJIEKIIMU KOJ IMEHH MOUCKOBOro aTpulyta. IlepBoii B naHHOM
cllyyae CYMTAEeTCs MepBas 3allUCh IEPBOM acCOMAIIMM U3 BCEX Opra-
HU30BAaHHBIX B JaHHOM (aiiyie acconmanuii no 3Ha4eHusIM aTpulyTa,
YKa3aHHOTO B YCJIOBUU ceneKuuu. CleayeT OTMETHTh, YTO B YCIIOBUU
CEJIeKIIMM B JaHHOM ClIydae, KaK U MpHU OOpalleHHH K KOHKPETHOU
3aIliCH, JOINYCKAETCS MCIONb30BaTh aTpuOyThl, HE BXOISIIUE B IIe-
PHOIMYECKYIO TPYIILY, a TAaKXKe NMPOU3BOAHbIE aTpUOYyThl, HE COIEP-
xKarue aTpuOyTOB M3 MOBTOPSIOIINXCS TPYIIIL.

OOparenue K KOHKPETHON 3alMCH BBIOIHACTCS [0 KOAY MMe-
HHU U 3Ha4YE€HUIO ITOUCKOBOro arpulyTa. B ciydae oTcyrcTBus 3amaH-
HOTO 3Ha4yeHWs B 3amucsx ¢aiia BbIACTCSA 3alKCh C ONMmKalIIIM
OosbIIMM (B CMBICIIE COPTUPOBKM 3HAUCHHIH MOMCKOBOTO aTpulyTa)
3Ha4YeHueM arpudyTa. MIMeeTcs: BO3MOXHOCTh yKa3aHUS KOHKPETHOM
3anucu nyTteM 3azanusg BCH, Ho mpu aToM mocTyn obecneunBaeTcs
K 3amucH ¢ OmmkaiimumM 0oabimmM 3aganaoro BCH.
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Bo3MOXHOCTE OOpaiieHns K CICAYIOIMIEeH 3aluc JIOTHYSCKH
YIIOPSIIOUYEHHOTO 0 3HAYCHHSM IOUCKOBOTO aTpuOyTa MHOMXECTBA
3anucel Qaiina mo3BoNIIeT MPOCMOTPETh BCE acCOIMAIMU JTaHHOTO
aTpuOyTa ¢ Hadajga Wik ¢ YKa3aHHOW 3amucu. [Ipu 3ToM 11 KasKmoit
ouepennoit mpountanHoi u3 bJl 3anucu Beigaercs ee BCH. Cnenyer
HUMETh B BUJY, YTO €CJIU B YCJIOBHUU CEJICKIUU UCIONb3YETCI MHOXKE-
CTBEHHBIN aTpulyT, TO B MPOIECCEe MPOCMOTPA OTHA M Ta YK€ 3aIHCh
MOXKET BCTPETUTHCS HECKOJIBKO pa3.

[Ipumep mocryma k 3amucsaM ¢aiina, JJOTUIECKU YIOPAI0YCH-
HOTO I10 3HAYEHUSM TIOMCKOBOTO aTpuOyTa, MpeACTaBIeH Ha puc. 41.
CenekIus 3amuceil OCyIecTBISETCS ¢ UCIOIb30BaHUEM MHBEPTUPO-
BaHHBIX CIIUCKOB M MO3BOJISIET MPOCMOTPETH BCE 3aIIUCH aCCOLUAINil
3anucel, OpraHu30BaHHBIX O mouckoBoMy aTpudyTy OK, HaumHas
C 3a/IaHHOM 3aIKCH.

(YCHOBHE CeTeKIHI 3armceﬁ>
Hunexcuan HHuBepTHpOBaHHEIE CIHCKH

TabnHna /
A

OK 90 | 17 19
00| 8 9 23
130 | 16 34 38
150 | 3 7
180 | 12 55

BCH OKJIAT 3amncH daitnos COTPYTHHUKH
[ 3 [ xarmos1so | 7 | CTPOEBA 150 |5 | cEroBioo | |
[17 ] sveBaso |19 ] PAKOB 90 23| tveoB200 | |
| 8 | mBaHOB100 |12 | FOFKO 180 | 38 | HUKOIIAEBA 130 | \
|16 | mETPOB130 [34|  TASNOB 130 |55 ] Turois0 | \
[ —
Brok sammceit 3anucs daiina
BAMILTIL OKJIAT Betaso 1o ycIosHo
“UyTaTh 3aNHCH
TIETPOB 130 OK = 130"
TA3JIOB 130
HHUKOJAEBA 130 Kasxmas cTpoka
KAPTIOB 150 BEIIAHA IO YCTOBHIO
CTPOEBA 150
BOHKO 180 qmazziZ?om
TUTOB 180

Puc. 41. JlocTyn k 3anmucsm ¢aiina B JOTHIECKOH MOCIeT0BaATEILHOCTH
o 3Ha4ueHusIM mouckoBoro arpudyra OKJIAJL (kox umern OK)
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Hoctyn k 3anucsaM (aiiaa B mopsake GU3NYSCKOro pa3Merrie-
Hus 3anuceil B /] ocHOBaH Ha mocienoBaTeIbHOM CUMTBIBAHUU OJ10-
KOB (hu3MUecKoil mamsTH ¢aiiia B MOPsIKe UX PacIONOKeHUs B Ha0O-
pe naHHbIX. [Ipy 3TOM BO3MOXXHO UTE€HHE MEPBOM 3alMCU MEPBOrO
¢usnueckoro 610Ka (aiina, YTCHUE 3aIUCH B yKa3aHHOH YacTh mamsi-
TH (aiina u YTeHue 3anucH, GU3MIECKH CIIEIYIONICH 3a YKa3aHHOM.

[Mownck 3ammceit ¢aiina. [Touck 3amuceit B Adabas, ocHOBaH-
HBIA Ha WCIOJIb30BAHWHU ACCOIMAIUIA, MPECTaBICHHBIX B BUJE HH-
BEPTHUPOBAHHBIX CIIMCKOB M CIMCKOB CBSI3H, ONPEAEISIETCS] KaK acco-
IIUaTUBHBIN ITOUCK.

AcCCOLMAaTUBHBIN MOUCK O0ECIeYyMBAeT BO3MOXHOCTH CEJIEK-
uuu 3anucei ¢aitna B/l mo 3HaueHnsIM aTpUOYTOB, @ TAKKE CEJICKIUIO
3amucelt Qaiina c yueToM uX cBA3eil ¢ 3anucsMu apyroro (aiina.

VYenoBue ceneknum onpenensiercs B Adabas Kak yclioBue mo-
HCKa, KOTOPOE BKIIOYAET OAHO WJIH HECKOJNBKO MPOCTBIX YCIOBHUI
noucka. [IpocTeie yciaoBus moucka B mpeAeiax ycJIOBUS MOUCKA CO-
SIMHSIOTCS JIOTHYECKUMU onepanusMu 1.

[IpocToe ycnoBue 3amaet il MOUCKOBOTO arpuOyra (B TOM
Yrciie IPOU3BOAHOTO) OHO MM HECKOJIBKO 3HAYCHUH C MCIIOIb30Ba-
HueM jorudeckux onepamuit U, NI, OT 1O, KPOME. Jlornueckas
onepaist OT 1O 3amaer quana3oH 3HAYCHWH TOMCKOBOTO aTpuOyTa,
WCKIJIIOYEHHE 3HAYCHUSI U3 KOTOPOTO OINPEAEIISIETCs IOTHYECKOU orie-
pauueii KPOME.

Cenexius 1o 3HadeHUsAM aTpuOyToB B Adabas He TpeOyeT 00-
pameHust K 3anucsaM (ailyioB, MOCKOJBKY KaXI0€ MPOCTOE YCIOBUE
oTIpeieNsaeT KIFOUYM COOTBETCTBYIOIIMX acCOIMANWi 3amucei Qaiina,
CO3JIaHHBIX B Mpoliecce 3arpy3ku ¢aina. [Ipu 3ToM cenekuus 1o
3HauUeHHUAM aTpuOyTOB cBOAWTCA K QopmupoBanuio cnucka BCH
3alUcel MO KaXIOMYy M3 NMPOCTHIX YCJIOBHUH M NEPECEYCHUIO ITUX
CIHMCKOB B COOTBETCTBHMHU C JIOTHKOM, 3aJaHHOM B yCJIOBUH IOUCKA.
Hrorom ykasaHHBIX OIlEepaluil SBISETCS MPEACTABICHHOE PE3YJIBTU-
pytomum criuckom BCH mMHOXecTBO 3amuceil daiina, ymoBieTBops-
IOLIMX YCIIOBHIO ITOHCKA.

®opmuposanne cnucka BCH no mpoctoMy yclnoBHIO 3aKJIiO-
YaeTcsi B YTCHUH DsAJa MHBEPTUPOBAHHBIX CIIHCKOB IO KOIY MMEHH
1 3HAYCHUSM MOMCKOBOIO arpulyTa, 3aaHHBIM IEPEUUCIEHIEM KOH-
KpPETHBIX 3HAUYEHHWH WM TPaHUIAMHU IUana3oHa 3HaYCHWH, U B Jallb-
Heifmeir 00padoTKe STHX CIIUCKOB IyTEM BBIMOJHEHUS] HEOOXOAUMBIX
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JIOTMYECKUX OIepalui nepecedeHusi, OObeIMHEHUS U NEePECEUECHUs
C OTPULIAHUEM.

Ha puc.42 npeacraBneHa cxemMa acCOLMAaTHBHOTO IIOHCKa
C HCHONB30BaHUEM MHBEPTUPOBAHHBIX CIIUCKOB. YCIIOBHE IOMCKA CO-
CTOUT M3 JIBYX MPOCTBIX YCIOBUH, ONHO M3 HUX 33JaHO AMANa30HOM
3HaUeHUH aTpuOyTOB, a APyroe — IMepedHeM 3HaueHui. Pesynerupy-
IONIHI CITUCOK, MTOTYYEeHHBIH KaK epecedeHue ByX CIIUCKOB, CHOPMH-
POBaHHBIX IO TPOCTHIM yCIOBHAM, conepxut ueTsipe BCH 3amucei,
YAOBJIETBOPSIOLIUX YCIOBUIO IIOKUCKA.

Venoewe ceneKuHE

Oxnag (OK) oT 270 oo 350
u Creness (ST) KTH mne JTH

OK ST

_.. 240 270 300 350 400 ... KTH ... OTH _.

Croacox oo 2-my
TIPOCTOMY YCTOBHED

Croacok no 1-my
TIPOCTOMY YCTOBHEY

15 17 18 19 21 27 31 35 47 H 15 18 24 25 26 27 31

PezynrTapyrommm
CIHCOK

15 18 27 31

Puc. 42. AcconaTuBHBIN MMOUCK 3amucelt ¢aitra
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Ecnmn momarath, 9TO YTeHHWE KaXXIOTO WHBEPTHPOBAHHOTO
CIHCKa C Y4E€TOM MHOTOYPOBHEBOCTH HMHAEKCHBIX Tabnui TpeOyer
B CpeIJHEM YeThIPEX Olepalnrii BBOAA-BbIBOJA, TO MPAKTUIECKH He3a-
BHCHMO OT KoJMuecTBa 3amuced ¢aitna BJ] acconuaTuBHBIA MOUCK
B JJaHHOM cilyyae notpeOyet 20 omepanuii BBOJa-BbIBOA, YTO JaET
OLIYTHMBIH BBIUTPHIII BO BPEMEHH IO CPaBHEHHIO C METOAAMH HC-
MOJIb30BaHMsI LIETIOYEK M MPsMOro npocmotpa (daiina BJI.

HpI/I HCIIOJIb30BAHUN HWHBCPTUPOBAHHBIX CIITMCKOB HEKOTOpAaA
3aBHCHUMOCTb BPEMEHHM MOUCKA OT KOJIMYecTBa 3amuceil daiina mpo-
sisiercst B Gonpmux B, comeprkammx 10°—10° 3amuceii, MOCKOIbKY
BO3HHKAET HEOOXOAMMOCTh 00pabdoTku Gompmux crnuckoB BCH 1o
YacTsIM.

Cenekuus mo cBs3sM 3anucedd daiina. Kak yxe ormeuanocs,
CBSI3b MEXy 3aITUCSIMHU IBYX (PaiijioB yCTaHABIMBAECTCS 10 PABEHCTBY
3HAUCHUH aTpuOYTOB CBSI3M B 3TUX 3aMUCSIX M (UKCHPYETCS MyTeM
MOCTPOCHHUS MPSAMBIX M 0OPATHBIX CHHUCKOB CBSI3H, TIPH STOM MOHATHUS
CHCXOIHBIN» U «CBS3aHHBIN (hailiibl ABISIFOTCS OTHOCHTEIBHBIMH.

B Mozenu naHHBIX KOHIENTyajabHOro ypoBHS Adabas peanu-
3yIOTCS IB€ PA3HOBUIHOCTH CEJIEKIHH IO CBA3IM MEXKAY 3alUCsIMU
(aiinos:

— [0 HAJMYHUIO CBsA3CH 3amuceil (Qaitia ¢ 3amuchi0 JIPyroro
(atina;

— 10 3HaYEHUSIM aTpuOyTOB B 3alUCAX CBA3aHHBIX (ailyoB.

HepBaﬂ Pa3HOBUAHOCTL CCJIICKIIMHN, Ha3bIBacMas IMOMCKOM CBsI-
3aHHBIX 3aIACeH, UCTIONB3YeT CIIUCKH CBSI3U IS OTOOpaskeHUs 3aITu-
cu omHOTO (haiinma B oqHy WiM Oolee 3amuceil Broporo Qaiina. B ka-
YeCcTBE KITI0Ya CIUCKa mpu 3ToM ucnonsdyercss BCH orobpakaemoit
3anucH. JlaHHas pa3HOBUIHOCTH CEJICKIIUM SIBJISETCS Crielu(ukaim-
OHHOM ormeparueit 1 MoXeT ObITh UCIIONBF30BaHa, HAIIPHIMED, B HEepap-
XMYECKON CTPYKTYpe AJIS Tepexoyia OT UCXOMHOTO y3Jia K MOPOXK/ICH-
HOMY 0e3 00paIlleHHs K 3K3eMILIIpaM MOPOXKICHHOTO y3JIa.

Bropas pa3HOBUIHOCTP CENEKITNH, Ha3bIBaeMasi TIOUCKOM B CBsI-
3aHHBIX (haiinax, OCHOBaHA Ha WCIONB30BaHHUH TMPEIBITYIIeH pa3HO-
BUJTHOCTHU CEJICKIIUU M CEJICKIIMU 110 3HAUEHHUSIM aTpuOyToB. B kaue-
CTBE YCIIOBHUSI CEJICKIIUH IPU 3TOM BBICTYIAE€T COCTAaBHOE YCIIOBHE
MOVICKA, BKJIFOYAIOIIEE IO IMATH YCIOBHH TOWCKA, OMHO M3 KOTOPBIX
OTHOCHUTCS K HUCXOAHOMY (haillly, a OCTaJIbHble — K CBS3aHHBIM
(atinam.
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Pesynbratom momcka B CBA3aHHBIX (ailyiax sIBISIETCS CIIHCOK
BCH 3anuceii ucxogHoro ¢aiina, KOTopble YIOBIECTBOPSIOT 3aJaHHO-
My YCJIOBHIO IIOMCKAa U CBsI3aHbI C 3alUCSIMU HECKOJBKHUX, HO He 0o-
Jiee YeThIpeXx (ailyioB ¢ 3aJaHHBIMU CBOHMCTBAMH.

Cenekuus 3anuceil ¢aiina Mo 3HaYEHUSIM aTpUOYTOB CBSI3aH-
HOTO (paiia BHIIOJHIETCS B HECKOIBKO ATAIOB:

— CEJIKIMS 10 3HAYCHHUAM aTpuOyTOB B HCXOTHOM (haiine;

— CEJIEKIIMSI 10 3HAYeHHUAM aTpuOyTOB B CBSI3aHHOM (aiine;

— oTOOpakeHHe pe3y/bTara MoOUCKa B CBA3aHHOM (aiie Ha uc-
XOITHBIN (haii;

— mony4yeHue pesynsTupyromero crnucka BCH mytem mepece-
yeHust cnuckoB BCH ucxonnoro Qaiina, moixyd4eHHBIX B pe3ysibrare
OTIEpaLUil CEeNEeKUNH U OTOOPAKEHHS.

Ha puc. 43 mpenctaBieHa cxema acCOIMATHMBHOTO ITOWICKA
B CBs3aHHBIX (Qaitnax. B maHHOM mpumepe UCTONB3YIOTCS (ailibl
CTYHEHT (daiin 1) u CEMUHAP (daiin 2), opranuzanusi CBS3u
MeXIy KOTOpBIMH OblTa omucaHa paHee (cm. puc. 38—40).

CocraBHOE ycJOBHE NMOHMCKa B MpHUMepe Ha pHc. 43 COOTBET-
CTBYeT TpeOOBaHUIO HaliTH B (aiine 1 Bce 3amucu o CTyneHTax y4eo-
HbIX Tpynn 241 u 242, y4acTBYIOIIMX B CEMUHApax MpernoaaBarenei
kaeapsr nHDOpMaTHOHHO-BEIMHCIHTENBHBIX cucTteM (MBC). Paitn 1
OOBSABJICH KaK MCXOJHBIH, MOITOMY Pe3yJbTaT TOMCKA B BUJE CITUCKA
u3 Tpex BCH 3amuceii otHocuTcs k dairy CTYAEHT.

BosmoxkHOCTH accoruaruBHOro moncka B B/ cucremer Adabas
MOTYT OBITh pacUIMpeHbl Onarofapsi UCIOIb30BAHUIO OIEpaLuil Haj
accolManusaMy 3amuceld GpainoB. ITH onepanuy 00ecreyrBalOT BO3-
MOXXHOCTB JIOTH4ECKOH 00paboTku u coprupoBku crnmuckoB BCH 3a-
nucei (haiina, KOTOpble MOT'YT OBITh IIOJIyY€HBI B PE3Y/IbTaTe acCOLHU-
ATUBHOTO MOWCKA WK c(pOPMHUPOBAHBI TPOrPaMMOH MOIB30BATEIS.

Omnepaunn JIOTHYECKOH 00pabOTKK HCTIONB3YIOT B KaueCTBE
omnepanmoB nBa cuucka BCH 3amuceif, mpuHamIekanmx OTHOMY
(atiny. JlomyckaeTcs TpY BUIA JIOTHYSCKUX OINEpaluii — mepecede-
HUE CITUCKOB, UX 00bEANHEHNE H IEPECCUCHHUE C OTPHLIAHHEM.

Copruposka criicka BCH MoxeT ObITh BBIIIOJIHEHA B MOPSIKE
Bo3pacTtanus 3HadeHnii BCH B crucke, a Takke B MOPSAKE BO3pac-
TaHUS WK YOBIBaHWS 3HAYEHWH OT OAHOTO /IO TPEX MOMCKOBBIX aT-
pubyTtoB 3ammced Qaiina, KoTopele npexncrtarieHsl cBoumMu BCH
B COPTHUPYEMOM CITHCKE.
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Puc. 43. AccoraTuBHBII MONCK 3aIicell B CBSI3aHHBIX (aitnax

PangomusupoBanHeIi focTyn K 3anucsaM. CyTe MeTOAa paHio-
MU3alMU 3aK/II0YAeTCsA B AJITOPUTMUYECKOM NPeoOpa3oBaHUM KIHOUa
3aIllCU B HEKOTOPOE YHCII0, KOTOPOE SIBIIsIETCS (PU3NIECKUM aIpecoM
9TOi 3anmcu. B kadectBe kiroya B Adabas ynorpebinsieTcs 3HaUeHHE
OIHOTO M3 aTpuOyTOB 3aIHCH, KOTOPOE JODKHO OBITh YHHKAJIbHBIM
B mpezenax ¢aiina, a GU3HIECKUM aapecoM 3aruCH SBISIETCSI OTHO-
CUTENbHBIA HOMEp ONOKa, B KOTOPOM HaxOOUTCA 3Ta 3amuch. Kiio-
YOM 3aITUCH MOXKET ObITh Takxke ee BCH.

AdropuT™ mpeobpazoBaHMA KII0Ya B aApeC BKIIOYAET HOpMa-
JU3alMI0 NIECTHAAIATEPUYHOTO NpEeACTaBICHHUS 3HAUYCHUsT aTpulyTa
ITyTEM €r0 YCEYEHUs 0 MapaMeTPUUECKH 3aJaHHON JUIMHEI U Aeie-
HUE pe3ylbTaTa HOpMalW3allil Ha MPOCTOe 4YHuCio, Ommxaiiiiee
MeHbIIIee Yrcia OJIOKOB DKCTEHTa Habopa JaHHBIX, BBIACICHHOTO JUJIs
pa3MelIeHus 3anucei naHHoro gaiina. B kauecTBe ¢usnueckoro au-
peca 3amucH Ipu ee 3aHECeHWH B (hailll MCIONb3yeTcss OCTATOK OT
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neneHus. [Ipu paHIOMU3MPOBAHHOM JOCTyIE (U3UUYECKHH ampec
3aIUCH BBIYUCISICTCS AITOPUTMHUYECKU 0 3HAYCHUIO KJIFOYEBOTO aT-
pubyta (mmn BCH) TouHO Tak ke, Kak 3TO AeilacTcs MPY BBOJAEC 3allH-
CH. DTO O3HAYAET, YTO HE3aBUCHMO OT KOJIMUECTBA 3alCcel B aiiie
PaHJIOMHU3UPOBAHHBIN JOCTYN K 3amucH TpeOyeT OAHOHM omeparuu
BBOJIa-BBIBOJIA.

[lpr wucnonb30BaHMM METOJA PaHAOMHU3AIMH pa3MelleHre
BBOJIMMBIX 3allMCeil B mpeneiax (aiia HOCUT ClAydalHbIH Xapakrep
Y Pa3IUYHBIM KITFOYaM 3aIuceld MOXKET COOTBETCTBOBATh OJUH U TOT
e BBIYHMCIICHHBIH (hU3MYecKUd ajpec. DTO 03HAYAET, YTO B OJHOM
Osoke HAOOpa JaHHBIX HEOOXOIUMO pa3MeIIaTh HECKOJIBKO 3alHuCei
(aiima. [Ipu 3TOM MOXKET BO3HUKHYTH Takas CHUTyalus, Korma OJoK,
B KOTOPOM JIOJDKHA OBITh pa3MellieHa OouepeaHas 3alich, HE UMEET
JIOCTaTOYHO CBOOOIHOIO MPOCTPAaHCTBA. B momoOHOM ciiydae oue-
penHasi 3amuch 3aHOCHUTCA B ONvpkadImid CBOOOAHBIN OIOK Habopa
JAHHBIX U IS HE€ CTPOUTCS OOBIYHBIN WHBEPTUPOBAHHBIN CITHICOK ITO
3HAYCHHUIO0 YHUKAJILHOTO aTpulyTa.

Hannumne nomoOHBIX 3anmceit B ¢aiie yxyamaer 3QQeKTus-
HOCTh PaHJIOMH3UPOBAHHOIO JIOCTyNa K (hailily, OfHAKO MpH Tpa-
BWJIbHO BBIOPAHHBIX MapaMeTpax MepernoiHeHre OJIOKOB MPOUCXOUT
penko U 3h(GEKTUBHOCTh 3TOTO BUJA CEJICKLUHU yXYIAIIaeTcss HEe3Ha-
YUTENBHO.

OrpaHuyeHus LEJTOCTHOCTH

OFpaHI/I‘IeHI/ISI HEJIOCTHOCTHU MOACIN JAaHHBIX KOHIECIITYaJIbHO-
ro ypoBHs Adabas Mmoryr ObITh pa3zieneHbl Ha CHHTaKCHYECKHUE
U CEMAaHTHYECKHE.

CraThueckne CHHTaKCHUECKHE OrpaHHYEHUS, OIpeeiomne
BO3MOKHOCTH Adabas 1mo oToOpaskeHHIO CTPYKTYPHBIX CBOHCTB 00b-
€KTOB IMPEeIMETHON 00IacTH M OTHOUICHUI MeX 1y HuMH B cxeme b1,
BbIpQ)KEHHBIE Yepe3 MAKCUMAJIbHO JOIYCTHMBIC 3HAYCHUS IapaMerT-
poB AO/l, mpuBeaeHBI HIKE:

Yucno ¢aiinos B B]I ....
Uucno 3amuceit ¢aiina

UHCII0 KOMIIOHEHTOB CXEMBI (DAMIIA ......eveteneenieiieieeteieteit ettt 500
UHCIIO YPOBHEH B CXEME (DAMITA ......eveuireiinieiieiieiieieste ettt ettt s 7
HUucno 3K3eMILIAPOB MOBTOPSIFOIEHCS TPYIIIIBL ..c..euveereniienrenreeereneeneeiesieenesneennenes 99

YHUCIo 3K3EMITIIPOB MHOKECTBEHHOTO ATPHOYTA. ....eeuvenrieereieenienieniienienieeneeninenienne 191
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UHCIIO MOUCKOBBIX ATPHOYTOB PAMITA .....veevveneiniereeiienieeiieiesieentesieetesteeeeensesneenenee 200
UHCIIO JIEMEHTOB COCTABHOTO ATPHOYTA. ... e.vvenvireenrereeenrenseesesseensenseessesessaensesseensenee 5
JlnnHa 3HaYeHus aTpulyTa:
CHMBOJIBHOTO, OAKIT .....vvviieivieeeieeeeeieeeeeteeeeeeeeeeeteeeeetaeeeeeaeeeeeaneeeenaeeeenaneeeenneeas 253
JIECATHYHOTO LIEIIOTO, PABPSIIBL. . .euviueeneereeneateaseeenseneeneeseasessenseseneeseesessessenseneans 27
YHAKOBAHHOTO, OAMT ...c..eveiuiiiieiiinieeitiieeiieniesetete et sttt 14
[§376403:10) N S T: 17 s U 126
B10:70) 70 05 (o) w0 1 (hr (o) w o T 01 s AU 4
CHMBOJILHOTO MJIA OMTOBOTO HOMCKOBOTO, OAMT ......ccovveeeenreeeeneeeeeneeeeeneeeennnens 126
TIPOU3BBOTHOTO, OAMT.....ccveveeerenreenienreaeeeeeseeeneennns ...256
Uncno ¢aityioB, CBSI3aHHBIX C JAHHBIM QAHITOM ......c.coeriinremieiiniinienienieieiceeneesreneennes 18

JIMHaMHYECKUM CUHTAKCHYECKUM OTPaHUUCHHUEM LIEJIOCTHOCTH
SBIIACTCS 3alpeT Ha WCIIOJIb30BaHHE B OIlepaniyl MOAM(HKAIMU 00-
Jiee 4yeM onHOH 3amucu ¢aitna b/[. 9To orpaHnYeHre MUHUMHU3UPYET
00beM [aHHBIX, IepelaBacMbIX MEXIy NPHKIAJAHOW MPOTrpaMMoOin
u Adabas B mpoiiecce BBOIa, KOPPEKTHUPOBKHU WM yAAJICHHUS 3amuceit
¢aitnos b/l, uro moBbIIaeT AMHAMUYHOCTL PaboThl Adabas B pexu-
Me 00CTy>)KMBaHHUS MHOTHX MOJIb30BaTelIeH.

Crarnueckue ceMaHTUYECKUE OTPAHUYCHUS 1IeJIOCTHOCTH YCH-
JUBAIOT JCUCTBHE CTPYKTYPHBIX OIpAaHMYCHWH, YCTaHABIUBAS J0-
MOJHUTEIbHBIE paMKH Ha 3HaY€HHsI aTpuOyTOB B COOTBETCTBUH C Ce-
MaHTUKOH MOJIIENUPYEMBIX OOBEKTOB IPEAMETHON OO0NacCTH W TeM
CaMbIM OTPaHWYMBAs YHCIO BO3MOXKHBIX JK3EMIUISIPOB OOBEKTOB,
npencrasneHHbix B b/l K nanHHOMy By orpaHW4eHUil MOXXHO OTHE-
ctu 3aaanue Ha SO/] yucna sK3eMIUIIpOB MHOKECTBEHHOTO aTprlyTa
W TIEPUOIUYECKUX TPYIIL, a TaKXKe 3aJaHue JUIMH 3HaYeHUH aTpuoy-
TOB B IpeAesax AOIMYCTHMBIX MaKCUMAJIbHBIX 3HAYCHUI, onpeaese-
MBIX CTPYKTYPHBIMH OTPaHUYCHHUSIMH. BO3MOXXHOCTH ompeneneHus
YHHKaJIbHBIX aTpuOyTOB B cxeme (paiina TakKe OTHOCHTCS K YUCITY
CTaTHYECKMX CEeMAaHTHYeCKuX orpaHuucHuil. Kpome toro, crarmye-
CKHE CeMaHTHuYeckue orpaHuyeHusi B Adabas mpexncTaBiIeHBl BO3-
MOXHOCTBIO KOHTPOJISI IO CJIOBAapO0 3HAYEHUH CUMBOJIBHBIX aTpHOy-
TOB W KOHTPOIIS TI0 TUAINIa30HY 3HAYCHUH [UIS YUCIIOBBIX aTprOyTOB.
TpeOoBaHue Ha yKa3aHHBIE BUABI KOHTPOJIS ONIPEAEISIETCS B CIIOBape
JAHHBIX ITyTEM OIHMCAHUS aTpuOyTOB, MOIEKAIUX KOHTPOJIIO.

JlMHaMHYeCcKHe CeMaHTHYESCKHE OTPaHIUYSHHUS], ONPEIEIISIONINE
nonycTuMble niepexonsl B/l 3 0HOTO IIETOCTHOTO COCTOSIHUSI B APY-
roe B 3aBUCHMOCTH OT CBOMCTB OOBEKTOB MpeIMETHON 00IacTh, MO-
TyT OBITH 3aJaHbl IyTEM HCIIOIb30BAaHHS CIIEHHAIbHBIX KOMaH]]
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SM/I. K TakuMm KOMaHJilaM OTHOCATCSI KOMaHJIbl yIpaBJICHUsS TpaH-
3aKUUAMH, C TIOMOIIBIO KOTOPBIX OMpPENEseTCs AOMyCTUMAs Toclie-
JIOBAaTEIILHOCTh OTepanuii MomuGUKaIUN TaHHBIX, TiepeBosiias bJl
B HOBOE I[EJIOCTHOE COCTOSIHUE.

5.2. CTpyKTYpa XpaHeHua 60NbLUMX AAHHbIX
B CYb]l Adabas

Opranunsanus cpeabl XpaHeHUs JAHHBIX

Cpena XpaHeHWs NaHHBIX JIOJDKHA oOecrieunBath d(h(eKTHB-
HO€ UCITOJIb30BaHUE BBIUNCIUTENBHBIX CPEACTB MPH CYLIECTBYIOIIEM
YPOBHE DPAa3BUTHA 3allOMHHAIOUINX YCTPOWCTB. DHU3MUecKoe Npen-
CTaBJIEHNE JaHHBIX U PACTIOJIOKEHHE MX Ha 3aTIOMHHAIONTNX YCTPOii-
CTBax OMpENeNsIoT (pU3MUecKyio opraHu3anuio JaHHbX. OHa 3aBU-
CUT OT MHCIOJIb3yEMBIX METOJOB IOMCKa 3amlKceld, BBOJA HOBBIX
Y ylaJeHHs CTapbIX 3aIUCei.

Bbaza nannbix Adabas pa3smeriiaeTcsi Ha YCTPOHCTBax MPsSMOro
nocrtyna. 3anucu BJl 3amomMuHaroTcsi B O10Kax YCTPOMCTB HPSIMOTO
nocryna. Pazmep O6moka BeIOMpaeTcst ¢ ydeToM ycioBus 3 heKTHBHO-
TO pa3MelIeHHs IENOoro 4rcia OJTOKOB Ha IOPOXKKE HCIIONIb3YEeMbIX
TUIIOB YCTPOMCTB MPSIMOTO TOCTYyIA.

Pasmemenne 3anmceld B Onoke obecrieunBaeT Oonee dhdek-
TUBHOE HCIMOJb30BaHUE BHEIIHEN MamMsTH. JJisi 9KOHOMHUU BHEUIHEU
MamsITH, 3aHUMaeMOH JTaHHBIMH, CYIIECTBYIOT pa3HOOOpa3HbIE METO-
ITBI CKATHS:

— HCKJIFOYEHUE U3 3aIMCEl NOJEH ¢ OTCYTCTBYIOIIMMM 3Haue-
HUSAMU aTpHOyTOB;

— XpaHEeHHe YKCel B yIaKoBaHHOM (opmare;

— TIOIABIIEHUE TTOBTOPSIOIINXCS CHMBOJIOB;

— KOJIMPOBAHUE YaCTO UCTIONIb3YyEeMbIX 3HAUCHHI aTpHOyTOB;

— MOCHMBOJIBHOE KOJIMPOBAaHHUE U T. [I.

[IpuMeHeHne TOTO WM MHOTO CIIOCO0a TPENCTaBICHUS JaH-
HbIX B KOHKpeTHOM CYB/] B 60mbIIIoi CTENEHH 3aBUCUT OT TpeboBa-
HUM, OpEeIbABISIEMbIX K JAHHOW CHUCTEME, U MPUHATHIX B HEH METO-
JIOB OpTaHW3alliU TMOWCKA JaHHBIX. JJI1 ameKBaTHOTO OTOOpaXKEHUs
CTPYKTYpP KOHIIENTYaJIBHOTO YPOBHS Ha BHYTPEHHHH B CHCTEMaX HC-
TIOJIB3YIOTCS pa3iNyHbIe BCIIOMOTraTeNbHbIe JaHHbIe (yKa3aTeiau, WH-
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JEKCHI U T. 11.), KOTOPBIE XPaHATCSI BMECTE C JAHHBIMH WM OTICIBHO
ot Hux. B Adabas npunsATO pazaensHOE XpaHEHHE BCIOMOTaTebHBIX
JaHHBIX U CAMUX JaHHBIX.

CTpyKTypHBIMHU 3JIeMeHTaMH 0a3bl JaHHbIX Adabas Ha BHYT-
PEHHEM YpOBHE ABJSIOTCA (puc. 44): HaKOMUTENb, aCCOLMATOP, pa-
Oounii Habop U BcrioMorarelbHbIe HA0OPHI JaHHBIX.

baza maHHBIX

Acconuatop Haxommrens Paboumii Hadop

=

HaOop naunBIX HaGop naHHBIX HaGop naHHBIX

A A A

Brnox Bnok Brnok

Puc. 44. Ctpykrypa 6a3sl TaHHBIX

Haxonwurens, accoumarop u paboumii Habop pa3MeIIaloTcs
B Ha0Opax AHHBIX, KOTOPBIE HMEIOT IPSMYIO OPTaHU3aLUI0 1 MOTYT
OBITh MHOTOTOMHBIMH. Hakonurens 1 accornpatop 3aHuMaror 1—5 Ha-
00poB aaHHBIX. Pabounii Habop pazmeniaeTcs TOIBKO B OJHOM Ha0o-
pe naHabx. Habop maHHBIX COCTOUT U3 OJIOKOB (PUKCHUPOBAHHON JJIH-
HBl. B cucreme HCHONB3yIOTCS TakkKe BCIIOMOTATelbHBIE HAOOPHI
JAHHBIX: J)KypHaJ KOMaHJ, XypHal U3MEHEHHH, BpeMEHHbII Halop,
Habop AJ1s1 COPTUPOBKHU.

CTpyKTypa HaKOnMTeJ s

Haxonurens, KOTOphIi 3aHMMaeT He OoJee MATH HaOOpOB JaH-
HBIX, TpefHa3HaueH Ais xpaHeHus 3anuced aitna BI. Kaxmomy
(hbaitry BeIIENSI€TCA 10 TISITH SKCTEHTOB, pa3MeIleHHue KOTOPBIX OTMe-
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gaeTcs B Tabnwmie pasmerienns daitna (TP®D), Haxomsmetics B acco-
uarope.

Paszmep Onoka 3aBUCHT OT THIA YCTPOWCTBA BHELUIHEH MaMsITH.
bnok Habopa naHHBIX HAKOIMTEN COCTOMUT U3 IOJIA JJIMHBI, COIEp-
alero ooUIyIo JUIMHY 3aHATON YacTu OJoKka, U 3anucu (aina. Pas-
Mep 3alKCcH He JOJDKEH MPEeBHILATh pazMepa Oioka. B Onoke MoxeT
HAaXOIMUTHCSI HECKOJIBKO 3aIUCEH.

Hewucnions3oBanHast maMsTh B OJIOKaX YYUTHIBACTCS B TaOIHIIE
cBobomHo mamsatu (TCII), Haxopsmieiicss B accoiatope, U UCTIONb-
3yeTcs MPH BBOJIE U KOPPEKTHUPOBKE 3ATTHICEH.

3amucek conepxxut none amuHbl 1 nione BCH (ISN), 3a koro-
PBIMH CIIEIYIOT 3HAaU€HHs aTpUOyTOB B COOTBETCTBUH C OMUCAHUEM
Ha SIO/l. BCH sBnseTcss yHHKaJIbHBIM KIIIOUOM 3anucH. Ou3ndecKkuil
aapec 0OJ0Ka, B KOTOPOM HaxomuTcs 3anuch ¢ AanHbiMu BCH, ompe-
JensieTcs MOCPEeACTBOM IpeoOpasoBarens aapeca, Pa3MeIIeHHOIO
TaKXe B aCCOLIMATOpeE.

ATpuOyThl TpeACTaBIEHBl B 3alMCH C yKa3aTeNsMH JJTHHBI
3HAYCHUs 3a HCKIIOYEeHHEM arpulyToB, omnpeseineHHbIXx Ha O]
C TIOCTOSIHHOM anmuHOW. ATpuOyThl Oe3 mpu3Haka «llomaBnenuey,
3HaYeHHUsI KOTOPBIX OTCYTCTBYIOT B 3alMCH, MPEACTABISAIOTCS ABYMS
OaliTamMu, TEPBBI U3 KOTOPBIX COIEPKHUT 3HAYEHUE UIMHBI, & BTO-
PO — MpHU3HAK «ITyCTOro» 3Ha4eHHUs (MpoOen It CHUMBOJIBHBIX
3HAUCHHUH U HYJIb — JUIS YHCJIOBBIX).

AtpubyTthl ¢ npusHakoM «llomaBneHue», 3HaU€HUS KOTOPBIX
OTCYTCTBYIOT B 3aIlUCH, NPEICTABICHBl CYETYMKOM OTCYTCTBYIOLIMX
3HaueHnd. Ecnu B 3amucu conepXuTcs noapsi HECKOJIbKO TaKuX ar-
puOyTOB, TO CUETYMK OyNEeT MOKa3blBaTh WX KonndecTBO. HeBBeneH-
Hble 3HA4YEHHs aTpUOYTOB, SBIAIONIMECS MOCIEAHHMH B 3aIUCH,
B NaMSITH HUKaK HE NPEACTABIAIOTCS. 3HAYE€HHsI MHOXXECTBEHHOIO
arpulyTa XpaHsITCs Kak I10CIIel0BaTeIbHOCTh 3HAUCHUN C yKasare-
JIeM JUTMHBI U TPEeAIECTBYIONIMM OJHOOAHTOBBIM CUETUYMKOM YHCIIa
9K3eMIULIpoB. [lepuoanueckas rpynna Ha4yuHaeTcs ¢ 0OAHOOANTOBOIO
CUCTUYHMKA, YKa3bIBAIOILETO CaMblii OOJBIIOW HOMEpP M3 XPAHUMBIX
B IpyTIIE 3K3EMIUISIPOB.

W3menenue 3Ha4YeHHsT MHOXKECTBEHHOTO arprlyTa Ha «0» uiu
«_» YMCHbIIAeT 3Ha4YeHUE CYETYMKAa Ha 1, a W3MEHEHHE 3HAUYCHUH
9K3EMIUIsIpa TPYIIEI Ha «0» WK « » — HE YMEHbILIAeT.
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B mpomiecce paboter ¢ Bl mpon3BoasATCS BKITIOUCHHE, ymalie-
HUE W Momu(pUKauUs 3aluceil. YhalieHWe 3aliCH BBI3BIBACT OCBO-
OOX/ICHHE MTaMSTH, KOTOpasi CTAHOBUTCS IOCTYITHOM JIJIs AalTbHEHIIIe-
TO WCTIOJIb30BaHMSI M OTMEYAETCS] B COOTBETCTBYIOIIEM IOJIE TaOIHIIBI
CBOOOIHON mamsATH. MonuduKaiys 3alucH MOXET BbI3BaTh YMCHb-
IICHUE WM YBEIMYCHHE €€ pa3Mepa. YMEHBIIICHUE JTUHBI 3alUCH
TakKe BEJeT K OCBOOOKICHUIO MAMSITH M KOPPEKTUPOBKE TTOJS JIJIsS
COOTBETCTBYIOIIETO 0J10Ka B TAOJIHIIE CBOOOTHON ITAMSITH.

VYBenuueHue JUIMHBI 3aIIMCH POU3BOIUTCS 3a CYET CBOOOJHOM
namsTd B Onoke. B ciydae ee OTCyTCTBHSI 3amuich IMEPEHOCUTCS
B OJIOK, UMEIOIIMIA JOCTATOUYHO CBOOOMHOU mamstu. [lepemerieHue
3anucedl CHUXKAeT MPOU3BOAUTEIHLHOCTh CHCTEMBI, TaK KakK TpeOyeT
JIOTIOJTHUTENLHBIX Ollepanuii BBOAa-BbiBoZa. C IENIBI0 COKpAIEeHUS
KOJIMYECTBA MTEPEMEIICHUI 3amucei MpH UX MOIU(PHUKAIIMA BBOAUTCS
k03 puneHT 3amomHeHusI OJOKOB MPH TEPBOHAYAIBHON 3arpy3Ke
¢aitna bJ[. Bennunna pezepa cB0OOOAHOI maMsATH B ONOKax BHIOH-
paeTcs UCXOAS W3 YCJIOBUH MCIIONb30BaHMs JAaHHOTO (haiina. Takoi
croco0 pa3MelIeHus] 3amucedl CHIKAeT YacTOTy pPeopraHu3aliu
(aiina.

BBonumast HOBast 3aIuch OMeEIAeTcs B OJIOK € JI0CTaTOUHBIM
00beMOM CBOOOIHOM MamsITH. B ciyuae ucronb30BaHUS paHIOMHU3H-
POBaHHOTO METONa JOCTYIa 3alrCh IMOMeIaeTcs B OJOK ¢ Tpedye-
MBIM aJIpeCcOM, U €CJIH B 3TOM OJIOKE 3aITUCh Pa3MECTUTHCS HE MOXKET,
TO OHa MOMEMIAETCs TaK e, Kak B cly4ae HepaHIOMU3UPOBAHHOTO
noctyma. JlocTyn k Tako# 3ammcu OyIeT OCyIIeCTBIAThCS OCPEICT-
BOM WHBEPTHUPOBAHHBIX CIUCKOB. CXxeMa pa3MeIeHus 3aricH B OJIOKe
MoKaszaHa Ha puc. 45.

JlmuHa 610Ka | Bammwcs 1 | 3amucsk 2
brox 3anmch 3 | 3anmcs 4
Habopa JaHHBIX ! \
HaKOIUTEIIA ! !
3anucsk n | CB00o0/IHas MTaMSTh

Jlnvna 3anucu | BHyTpucucTeMHBII HOMep 3anucu | 3HaueHus aTpuOyTOB

2 Gaiira 4 Gaiita

Puc. 45. Pasmernenne 3amnuceii B 0J10Ke
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IIpu co3nanuu (daiia B/ B HakomuTene BBIACISICTCS SKCTCHT
namsITi TpeOyeMBIX Pa3MepoB Ui Pa3MeEIeHHs 3aricei.

B mponecce akcIutyatauy cuCTEMa MOXKET BBLACTHTH (aiiiy,
10 Mepe HEeOOXOMMMOCTH, JOIOJIHUTEIHHO 4 pa3a MO OTHOMY JKC-
TEHTY HaMATH. YBEITUYEHUE KOJIMYECTBA SKCTEHTOB CHUXKAET MPOU3-
BOJIUTENBHOCTh CHCTEMBI. [IpM CHW)KEHHH MPOM3BOIUTENBHOCTH
0 HETPUEMIIEMBIX 3HAYE€HWH CJelyeT NMPOBECTH PEOPTaHU3AINIO
0a3el JaHHBIX.

Ha puc. 46 npencraenena crpykrypa 3amucu aitna CTY-
HEHT ny1s cnenyrolieil KapTouKu CTYJEHTA:

HOMEP KAPTOUKN 115573

OAMUIINA VxoB

NMA-OTYECTBO Ilerp UBanoBH4

YYEBHAS I'PYIIIIA 241

CECCHA 1

OK3AMEHbI MareMaTuka, GU3UKa, HEKTPOTEXHUKA

OLIEHKM 5,4,4

CECCHUA 2

OK3AMEHbBI MareMaruka, GU3uKa, HEKTPOTEXHUKA

OTMETKU 4,4,5

| 135 | 128 | 6 | 11554 | 5 | YXOB | 14 | TETP HBAHOBHY | P8 | 2 | 6 | CTEHT | 7 | MOZENE | 2 | 2 |
|1 |3 |11|MATEMATHKA|7|<1>PEPII(A|16|3JIEKTPGTEXI—]I/]](A|2 |5|2|4 |2|5 |2|

|2 |3 |11|MATEMATH](A|7|<I>PBI/H(A|16|3HEKTPOTEXH]/IKA|2 |4|2|4|2|5 |

Puc. 46. Ctpyxrypa 3anucu daiinma CTYIEHT

[Tosst 3amucu (st ymo6cTBa OHU IPOHYMEPOBAHBI) COIEPIKAT:

1 — oburyto AMUHY 3amucH;

2 —BCH;

3,5,7,11, 13, 16, 19, 21, 23, 25, 27, 29, 31, 34, 36, 38, 40, 42,
44 — nnuHy 3HaYEeHUH aTpUOyTOB;

4,6,8,9, 12, 14, 17, 20, 22, 24, 26, 28, 30, 32, 35, 37, 39, 41,
43, 45 — 3HaueHUs aTpUOYTOB;
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10, 18, 33 — cYeTYnMKH 3K3EMIUIIPOB MHOKECTBEHHOTO aT-
puOyTa;
15 — cueTyuK 3K3eMIUISIPOB TTOBTOPSIOIIEHCS TPYIIIIHI.

CrpykTrypa acconuaropa

AcconmaTtop COAEPKUT CBENEHHUS O CTPYKTYPE AAaHHBIX KOH-
LENTyaJbHOTO ¥ BHYTpeHHero ypoBHel B/l B Buae Tabnmil, COMCKOB
U T. 1., IOMEIIEHHBIX B OJOKHU, U CIIY>KUT AJIs1 B3AUMHOTO OTOOpaske-
HUS 9THX CTPYKTYP U BBITIOJIHEHHS ONIEPallUil Hal HUMH.

TaOmuupl U CIIMCKU accouyaTopa (OpPMHUPYIOTCS CPEeACTBaMHU
ABJl npu co3manuu u BemeHnu bJl ¢ mMOMOIIBIO ClOBaps TAaHHBIX
U MOOU(HLIUPYIOTCS CHCTEMOW BO BpeMs ee (hYHKUHMOHUPOBAHUSI.
OcHoBHas uH(pOpMarus o pasmemeHun bJ[ cocpemorouena B Tabmu-
e pacnpenenenus namatu (TPIT).

TPII 3anuMaeT ouH OJIOK acCOLMATOPa M UMEET IMOCTOSHHBIN
aapec. OHa COIEPKUT:

— nMs 1 Homep BJI;

— MaKkcUMaJlbHOE 4ucio (hailyioB, KOTOPbIE MOT'YT OBITh 3arpy-
ykeHsl B B/

— YUCIIO 3arPyXCHHBIX (HaIIoB;

— HOMEpa CUCTEMHBIX (ailyios;

— ajipeca HKCTEHTOB, BBIIECTICHHBIX Ul acCOLMaTOpa, HAKOIH-
Tens, pabouero Habopa;

— THIIBl YCTPOWCTB, Ha KOTOPBIX OHU Pa3MeEILEHbI, HEHCIOIb-
30BaHHBIC 00JIACTH MaMSITH U T. JI.

Crpykrypa TPII puxcupoBanHas, T. €. Kaxa0il XapaKTepUCTH-
K€ OTBEZICHO MOCTOSHHOE ITOJIE.

Hannbpie o pa3memenun ¢aiina B B[ comepxkut Tabnuma pas-
menierns Qaitna (TP®D). Kaxnomy daiiny coorBeTcTByet cBosi TPO,
KOTOpasi 3aHMMaeT OJuH ONoK accomuaropa. Ee mecromonoxeHue
B accomnmarope ompenensercs HomepoM Qaiina. TPD cocraBmsercs
cpencreamu ABJ] Bo BpeMms coznanus daiina B/1. B Heli cogepkarcs:

— umMs (Qaiina;

— HoMep (aiina;

— uMs aTpulyTa paHIOMU3NPOBAHHOTO JOCTYTIA;

— 3arpy304Has cxema CBsi3eil (aiiyios;

— ko3 duIeHT 3anoHeHus 0JI0KOB (aiiyia B HAKOIIHUTEIIE;

— K03 PHIIUEHT 3arOTHEHUS OJIOKOB HHBEPTUPOBAHHBIX CITHC-
KOB B aCCOIIMATOPE;
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— CBEJICHMS O pa3MelleHnn (aiiia B HaKONUTENEe, HHBEPTUPO-
BaHHBIX CIIMCKOB M MX HMHAEKCOB B acCOLMATope, MpeoOpa3oBaTels
BCH 3amnuceii B aapec 6noka Qaiina, TabauLBl yueTa CBOOOIHOMN ma-
MSATH B 0JI0KaX HAKOIUTEJS U T. [I.

Omnucanue Joruueckor cTpykrypsl ¢aitna Ha SO/l TpaHcnu-
pyerca B Tabmuiy ompenenenus AaHHbX (tabmuna FDT), xotopas
MIPEICTABIISIET COOOM 3arpy30uHyto hopMy CXeMHI daiina.

Tabmuma FDT mns kaxmoro daitna mmeeT QUKCHpOBaHHBIN
azpec 1 3aHUMaeT 4 O10Ka accouuaropa, mojst 3Tol TabnuIBl comep-
JKaT MPU3HAKKA CBOMCTB KaXKaoro atpuoOyta ¢aina. Tabnuiia KCIosb-
3yerca mporpamMmoit YBJI i B3aMMHOTO OTOOpakeHUsSI CTPYKTYP
KOHLICTITYaJIbHOI'O W BHYTpPEHHEro ypoBHed. llpuxiagHeiM mporpam-
MaMm obecneunBaetcst goctyn k tabmuue FDT ¢ momompio cnenu-
anbHOW komMaHabl SIM/I.

bnoku HakonuTens, OTBEACHHbIE MO JaHHBIC, UMEIOT Pa3Iny-
HYIO CTENeHb 3amnojHeHus. BBox, KOppeKTUpOBKa U ynajeHue 3amu-
ceil TpeOyroT ydeTa cBOOOTHOMN MaMsTH B OJI0KaX. Y4eT MPOU3BOIUT-
cs ¢ ucnonb3zoanueM TCII. Orta Tabnuia cocToUT K3 MONEN JITUHON
B 1 Oaiit. Homep mons or Hayana TabnMIBI COOTBETCTBYET HOMEDY
0JI0Ka B HAKOMHUTEE.

Uucno B COOTBETCTBYIONIEM I10JIe, YMHOKEHHOE Ha 16, ompe-
JeIsIeT pa3Mep CBOOOMHOM maMATH (B 0aiiTax) B TaHHOM OJIOKE HaKo-
mutens. TCII ¢opmupyercst npu cozmarmu bl cpenctBamm ABJ]
1 MonuUIpyeTcs BO BpeMs paboThl cucteMsl. Pasmep TCII B Oaii-
TaX YMCIICHHO PaBEH KOJIMYECTBY OJIOKOB HAKOIUTEJIS.

CBoOozanbIe 001aCTH MaMATH aCCOLMATOPa U HAKOIHUTENS YUu-
ThIBAIOTCS B Tabmuile cBoOomubix obnacteir (TCO). Ona 3aHuMaeT
ofMH OJIOK accoluaTopa W MMeeT (PUKCUpOBaHHBIA anmpec. B aroii
TabJMLe NMPOU3BOAUTCS OTMETKA O CBOOOIHBIX KCTEHTAX HaMATH
HaKOTIUTENS U accomnmaropa. Tabmuma dhopMupyercs Ipu CO3JaHUH
Bl cpencrBamu ABJl n Moaudunupyercs Bo Bpemst pyHKIMOHUPO-
BaHUSI CUCTEMBI.

Psn onepaumii, uHMMupyembix komannamu M, BBIIOJHS-
eTcs C MOMOILBI0 WHBEPTHPOBAHHBIX CIHMCKOB, coctosmmx u3 BCH
3amuceit gaiina.

WHBepTHpOBaHHbIE CIIMCKU XPaHATCS B 0JI0Ke HA0Opa JaHHBIX
accouuaropa COBMECTHO C 3ar0JIOBOYHOM YaCThIO, COCTOSINEH U3 3HA-
YeHusl aTpuOyTa, KOTOPOMY COOTBETCTBYET CIHCOK, AJHHBI 3TOTO
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3HAUCHUs ¥ JJIMHBI UHBEPTUPOBAHHOTO CIHCKa. B omHOM Onoke pas-
MEIIAeTCsl HECKOJIBKO CIHMCKOB, HO BCE OHM JOJDKHBI COOTBETCTBO-
BaTh 3HAUCHHUSIM OJHOro aTpuOyTa. CIIMCOK OTCOPTHPOBAH B MOPSIKE
Bo3pactanus 3HaueHnid BCH, moatomy mepseiii BCH oka3swiBaeTcs
MJIaJIIITUM JIEMEHTOM CITHCKA.

C uenpl0 yMeHbIICHHS IEPEMEIICHUs CIUCKOB NPH BBOJE,
KOPPEKTHPOBKE W yJalleHWH 3amucedl OJOKW mpu 3arpyske (haiios
3aIOJTHSAIOTCS He TIOIHOCTHIO. BennunHa pe3epsa 3aj1aeTcst mapamer-
pUYECKH TIpH CO3MaHuK (ailla © MOXKET OBITh M3MEHEHA YTHIUTON
peopraHuzaiuu accomnuaropa B mpoiiecce skciutyaraiuu bJI. Ilpu
MEPENOTHEHNH OJIOKa B pe3yNibTaTe PacIIUpEHUs] CIMCKA aBTOMATH-
YECKH BBIIEJISCTCS HOBBIH OJIOK, ¥ YacTh CIHCKA IIEPEHOCUTCS B HETO
TaK, 4YTOObI B CTapoM OJIOKE OCTaJICsl pe3epB MaMSTH, YCTaHOBJICH-
He1it AB/I.

Hoctyn x TpeOyeMoMy MHBEPTHPOBAaHHOMY CITMCKY OCYILECTB-
JIETCSI C TIOMOIIBE0 MHOTOYPOBHEBOTO HHJIEKCA, COIACPXKAIIETO HH-
JIEKC 3HAYCHUH U CTapIve HHASKCHI (puc. 47).

Crapiue HHIEKCHI HWnnexc 3HaueHuit Brnokn MHBEPTHPOBAHHBIX CITHCKOB

AD | scHEBO | 18 M | AJEKCEi]| 5 | 1 antoum [ 1 [89 | [antoumn] 3 ]1.4.156] APkaHOB]
FM | AnTOumMH| 1 | 51 UBAHOB | 0 [90 7] 293044464791,117
IM | AJIEKCEH | 30 FM |XABMHLEB| 11 | 54
KOCTHH | 33 |95 uBAHOB [ 4] 19214142
Vo 18 31 .
.
.
.
vo| 18 0 |8 XABULEB | 11]100 VBAHOB | 5 [ 59.65,70.71,74
vo[ 70| 134 [ s4 XJIBICTOB | 3 [ 111
SKOBJIEB | 79 [ 118 vBJIEB | 14] 14,16,18.56,58
. .
L] L4 L4
XIbICTOB [ 5[ 3,11,1322,51

Puc. 47. luBepTUpOBaHHbIE CTPYKTYPHI

WNuaekc 3Ha4eHUsT COCTOMT W3 3alMCeH, KakKjas W3 KOTOPBIX
BKJIIOYAeT JUIMHY aTpulyTta, ero 3HadeHue, nepBelii BCH cmmcka
U aapec OJOKa WHBEPTHPOBAHHBIX CIHCKOB. 3Ha4YeHUE arpHOyTa TO
e, 4TO U B MEPBOM WHBEPTUPOBAHHOM CITMCKE aJ[PECOBAHHOTO OJIO-
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ka, a BCH saBnsercst mmagmuM B 5TOM CIIHMCKE W YKa3bIBaeT Ha TO,
YTO CIIUCOK HE UMEET MPOAOoKeHuUs. Takux 3amnucel B MHJEKCE 3Ha-
YeHUH OyIeT CTOIBKO, CKONBKO OJIOKOB 3aHUMAIOT HHBEPTHPOBAHHEIC
CHHMCKHU JaHHOTO arpuOyTa. 3amuch WHJEKCAa 3HAYCHHS, yKa3bIBalo-
mas Ha OJIOK ¢ MHBEPTUPOBAHHBIM CIIMCKOM, HAa4aJI0 KOTOPOTO HaXo-
IUTCs B IpeapiaymemM Onoke, BMecto muaamero BCH crnmcka storo
Omoka comepxxut 0. 3anucu MHAEKCA 3HAYCHHMSI, OTHOCSIIIUECS K Ompe-
JICJICHHOMY aTpuOyTy, OOBSAMHSIOTCS B O10KH. B O510Ke MOXET Haxo-
JUTHCSL TOJIBKO Liesioe yuciio 3amucei. Croco® BbIAEIEHUS] HOBBIX
OJIOKOB TOT e, YTO ¥ JJIsS1 HHBEPTUPOBAHHBIX CITUCKOB.

Hyxup1ii 6510k MHAEKCA 3HAYEHUS, OTHOCSILETOCsS K JaHHOMY
aTpuOyTY, OTBICKMBAETCS IOCPEACTBOM CTapIero nHaekca. biok crap-
IIET0 MHAEKCa COCTOMT M3 3ammcedl. Kaxnas 3amuch agpecyeT oquH
OJIOK WHJEKca 3HaueHHWH. 3amuch BKIIOYACT KOJ UMEHHU arpulyTa,
oJie MpU3HAKOB aTpulyTa, ANUHY 3HaueHui atpudyra, BCH u anpec
Onoka mHAEKca 3HadeHus. Ha Bce MOMCKOBBIE aTpuOyThI 3aBEICHBI
3allUCH B CTaplieM HHiekce. [lorckoBble aTpuOyThl, HE WMEIOIIUE
3HauUeHHH B 3anucsx (aina, mpeacTaBieHBl B 3aMUCIX CTAPILIETro WH-
JieKca HyJIeBBIMH 3HadeHwsiMH riosield jumHbel, BCH u agpeca Gmoka
MHJICKCA 3HaueHuil. B mone npu3HakoB aTpuOyTa yKa3bIBalOTCS Xa-
paKTepUCTUKH arpulyTa: GopMar XpaHeHHs, IPUHAUICKHOCTD K TO-
BTOPSIOMIEHCS TPyYTIe, TPU3HAK MHOKECTBEHHOTO aTpruoyTa.

Kaxxgast 3amuch comepuT ykaszarenb Ha OMUH OJOK MHIEKca
3HaueHuid. KonndecTBo OJIOKOB CTapIero MHAEKCa 3aBUCUT OT KOJIU-
YyecTBa OJIOKOB MHICKCA 3HAYCHUN U B KOHEYHOM CUETe — OT 00beMa
BJl. B cnyuae ecnu xonndecTBO OJIOKOB CTapIero MHAEKCA OOIbIIe
OIHOTO, TO JJISl IOMCKa TpeOyeMoro 0JIoKa CTapIliero HHAeKca co3aa-
eTcst OJI0K cTaplIero WHAEKCA CIEAYIOIIEro YPOBHS HEPApPXUH TaKOH
e CTPYKTYPHI U T. 7. AZpec caMoro BEpXHETO YPOBHS MHIEKCA IS
TAaHHOTO (paiiyia yKa3pIBaeTcs B TaONMUIle pa3MenieHus Qaiina.

Cesi3p BCH 3amnucu ¢ HomepoM 0Jioka B HAaKOIHTENE, B KOTO-
POM HaXOIUTCS 3Ta 3aIIHCh, OCYIIECTBIIIETCS TOCPEACTBOM IIpeodpa-
30Bares ajgpeca, KOTOPhIH MpeacTaBiseT co00# TabIHITy, COCTOSIITYTO
U3 TPEeXOaWTOBBIX 3JIEMEHTOB. DJIEMEHT, OTHOCUTEIBHBIH HOMEP KO-
Toporo paseH 3HaueHHI0 BCH, comepxut HOMep OGiioKa HaKOMHUTES,
B KOTOPOM HaxomuTcs 3aruch ¢ 3tuM BCH. Pa3zmep Tabmuib! onpene-
nsieTcsi MakcuMannbHeIM 3HaueHneM BCH B mannHoM aiine, KoTopblit
3ajaeTcs Kak mapaMeTp IpH CO3JaHuH 3TOro Qaiina.
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[Ipu ucnonp30BaHNHU BCEX BBIIEICHHBIX OJIOKOB 1OA mpeobpa-
30BaTelb apeca JaHHOTO (haiina cucTeMa aBTOMaTHYECKH BBIAEITSCT
JOTIOTHUTEIBHBINA AKCTEHT NaMATH, ucnonb3ysd TCO. JlonomrHuTensHo
CUCTEMa MOXET BBIICIUTH He Ooliee YeThIpeX 3KCTEHTOB, MOCTIE YEero
TpeOyeTcs peopraHusanusi accouuaTopa. Aapeca BBIICICHHBIX JKC-
TeHTOB conepxarcsi B TPD coorBercTBytomiero gaiina. Cxemaruue-
cku cBsi3b BCH ¢ GrokamMu HakoOIMUTENsl TIOCPEACTBOM IpeoOpa3oBa-
TeJIs ajipeca Moka3zaHa Ha puc. 48.

TIpeoGpasoBareins agpeca
MHBEPTHPOB&HHHe CIIUCKH Hakomurens
Homep Homep
st 610Ka biox 1
1 1 1 | AnTouwmn AnEkcEii .. [ 2] axanoB

|
|
4| ) [_puxror.. [ 4] AnToumHmETe ..
|
|
|

AHTOLIWH | 4 14,156,159
APKAHOB 29,30,44,46,47

%3

CHUI0POB
HMBAHOB

w

22,154,160
19,21,41,42,63 11 [OTOJIEB AHJIPEM ...... .........

N\ Biok 6

[T ORI
w

v

VBAHOB [4] 65707174 19 6 19| mBAHOB HUKOJAIT... |20 [ mETPOB
20 14 BUKTOP.. |21 ] UBAHOB IETP . . .
21 6 [22] CHJIOPOB CEPTEI . ..

vBIEB [ 8] 1416185658
66,68,70

23 13

I
I
2 u ||
I
|

Puc. 48. TTpumep npeodpazoanmst BCH B aapec

Crpykrypa palodyero #u BCIOMOrareJbHbIX Ha0OpoB
HAHHBIX

Pabounii HaOop HOaHHBIX 3aHMMAaeT OOUH SKCTEHT MNaMATH
M COCTOUT 13 OJI0KOB (PMKCUPOBAHHOW AMHMHBI. OH IpeAHa3HAuCH IS
BPEMEHHOTO pa3MelLIeHHs NPOMEXYTOYHOH HH(popManuu Heobxo-
nuMoit B mpouecce pabotsl ¢ BII. B cocraBe pabouero Habopa BbI-
JensieTcss 00NacTh ONEepPaTUBHOTO KypHAJIa M3MEHEHUH, UCIIOINb3ye-
MOTO JUISI TIOAAEP KaHWS JIOTMYeCKoW menocTtHoctu bJl, obmacTtm
npoMexyTouHslix ciuckoB BCH, a Takxke o0macTu pe3ylbTHpyOIuX
cnuckoB BCH.

OO6nacTh OMEpaTUBHOTO KypHAJIA UCTIONB3YETCS IUKIHYECKH.
Omna nomKHa OBITH JOCTATOYHO OOJNBIION, YTOOBI IOMECTUTH JaHHbIE
32 MHTEpBaJl BPEMEHU MEXAy KOHTPOJbHBIMH TOYKaMu. BenuumHa
3TOM O0JIACTH 3aJIaeTCs MPH 3alyCKe CHCTEMBbI Kak mapameTp. B 00-
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JIacTh ONEPAaTHBHOIO XYpPHajia IIOMEINAIOTCS 3alucCH, MOAJIeKaIlne
KOPPEKTHPOBKE, U OTKOPPEKTHUPOBAHHBIE MTOJIb30BATEIBCKIE JAHHBIE,
a TakKe TabnMLa 3HAYEHNH OUCKOBBIX aTpUOYyTOB.

O6macte MpoMexyTouHbIX cruckoB BCH npennasnaueHa s
pa3Mmemienus cnuckoB BCH, nomy4eHHBIX KOMaHIaMU MOUCKA M HC-
MOJIb3YEMbIX B JIOTHUECKHX ONepaluix 00beAMHEHHS, IepecedeHus],
OTPHIIAHHSA. DTU CIUCKH YIPABISIOTCS € TOMOIIBIO JIBYX TaOJHII:
TabNMUIbl pe3ynsTHpyommx cnvckoB BCH wu tabnuibr agpecoB
O70Ka.

Oo6nactp pesynprupytonux crnuckoB BCH comepxur crucku
BCH ¢ uaentndukaTtopom, COCTOSIINM U3 UACHTU(UKATOPA KOMaH-
6l M MOCHTU(HUKATOpPAa MPOrpaMMbl (TIONB30BATeNs). DTH CIMCKU
MOTYT ObITh MHOTOKPATHO MPOYUTAHBI IIPH BbIade KOMAHIIbI C UICH-
TH(PHUKATOPOM TOW KOMaH/IbI, IO KOTOPOI OHU OBbLITH HAWJICHBI.

Jist paboTsl psga YTHINT NpeAHA3HAYCHbI HA0Op U1 COPTH-
POBKHM M BPEMEHHBIH HA0Op NaHHBIX. DTH HAOOPHI UMEIOT MPIMYIO
opraHuzaiuoo ¢ GUKCUpPOBaHHOW JuIMHOW Onoka. HabGop mns coptu-
POBKH HCIIONB3YeTCsl MPU CO3AaHWU U MOIU(PHUKAIWUU HHBEPTHPO-
BaHHBIX crckoB cpenctBamu ABJ[. BpemenHblii HaOOp maHHBIX
MpUMeHseTcsl B kKadecTBe OydepHOl mamstu npu 3arpyske b/ mms
CO3/IaHUSI MHBEPTUPOBAHHBIX CIHUCKOB. [Ipy (pYHKIIMOHHPOBAHUM CH-
CTEMBI 3TU HAOOPHI HE UCIIOIB3YIOTCS.

XKypHnan nzmeHeHuil, B KOTOpoM (HUKCHPYIOTCS BCE H3MEHeE-
HUS, pou3BoanMbIe B BJl, pasmerniaeTcs B mocienoBaTeIbHOM HaboO-
pe manHbIX. Kasknomy ceaHcy paOOTBI CHCTEMBI COOTBETCTBYET CBOM
Ha0Op AHHBIX, HACHTU(UITUPYEMBIIl HOMEPOM CeaHca.

Bo Bpemst paOoThl CHCTEMBI BBINMOJIHACMbIC KOMaHAb SIM/J]
MIPOTOKOJIMPYIOTCS B JKypHajie KoMmaH[. [ KypHana KOMaHJ B CH-
CTeMe OTBEJEHbI [Ba MPSIMBIX HA0Opa AAHHBIX JIMOO OIUH TMOCIENO-
BaTeJIbHBIM Ha0Op AaHHBIX. [IpsiMble HAOOPB! NAHHBIX PUMEHSIOTCS
B IIUKJIE, T. €. MOCIIE 3all0JIHEHHsI BTOPOro Habopa BHOBb HMCIOJIb3Y-
€TCs IEPBBIi.

XKypHas KOMaHI MOXET MOMEIIAThCS M B OJUH IIOCIIEHOBA-
TeNbHBI Habop AaHHBIX. CHOoco0 pa3MeleHus KypHala U pasMmep
OpsAMBIX HAOOpOB AaHHBIX BeIOMpaeT ABJl mpu 3amycke CHCTEMEI
HCXOZs U3 LIeJIeH MCII0Ib30BaHMUsI MHPOPMALIMH KypHAaJIa.
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Onepanuu Ha BHYTPeHHEM YPOBHe

Komanas! SIM/I BeimonHstoTcs nporpammoit YB/I ¢ ncnomns3o-
BanueM tabmun TPII, TP®, TO®D, TCII, TCO, uHBEpTUPOBAHHBIX
CITUCKOB W TIpeoOpazoBarens afapeca. Komanmasr SIM /] BBI3BIBAIOT MC-
MIOJTHEHHUE ONPEACTICHHON MOCIe0BaTENbHOCTH JIEMEHTAPHBIX Olle-
panuii. Onepanuu Haj CTPYKTypaMH BHYTPEHHETO YPOBHS BBIAEIECHBI
B niporpamme YB/I B criermanbHbiit nHTEp(EHCHBIN MOy, DTOT MO-
ITy7Th 00€CTICYMBACT TakKe oOpaIIeHne YTHIUT K HabopaM CUCTEMEL.

Brinenenue QyHKIMHA, CBSI3aHHBIX C ONMEPALUSIMH Hal CTPYK-
TypaMu BHYTPEHHETO YPOBHS, B OTJENbHBIN MOAYIH MOBBIIIAET HE-
3aBUCUMOCTb OCTaJIbHBIX Moayjed mporpammbsl YBJI um yTwiur ot
OTIEPAIIMOHHOW CHUCTEMBI M (PU3NYECKUX YCTPOICTB, coaep)KallIuX Ha-
0opsl nanHbIX. OOpateHrne K nHTeppeHCHOMY MOIYIIIO OCYILECTBIIS-
eTCsl TIOCPEACTBOM yrpaBisttoleil Tabnumpl. Ee monsa cogepkar cie-
JYIOIUE MTapaMeTphbIL:

— KOl 2JIEMEHTapHOM onepanuy;

— aZipeca BXOTHBIX U BBIXOAHBIX JaHHBIX;

— KOJI 3aBEpIIICHUS OTIEPaIHH.

WnTtepdeiicHbil MOAYIb OCYLIECTBISIET OTKPBITHE U 3aKPHITHE
BJ1, xypHalla KOMaH]I, )KypHaia W3MEHEHHI, BPEMEHHBIX HaOOpOB,
MPOM3BOJIUT YTCHUE W 3aIHCh JNAHHBIX, BbIIauyy COOOIIEHH Ha KOH-
cosb onepartopa. [y BEIOIHEHUs 3TUX Oomepauuii uHTepdeiicHoMy
MOIYJIO YKa3bIBa€TCsl KOJ OIepaluy, aApec BXOOHBIX JAHHBIX MU
aapec Oydepa mis BBIXOAHBIX HaHHBIX. WHTepdeHCHBIH MOIYIb
o0ecrieurBaeT oOpalleHre K ONEPallMOHHON CUCTEME Ul TOTO, YTO-
OBl BBITIOJIHUTD CJICAYIOIINE NEHCTBUS:

— BBIJIaTh TEKYIIYIO AaTy U BpeMs;

— OCYILIECTBUTD 3aIIPOC Ha pPecypc;

— OCBOOOIHTH pPecypc;

— IPOU3BECTH 3aIIPOC HA ONEPATHBHYIO NAMSTH;

— 0CBOOOJHTH ONIEPATHBHYIO MaMSITh;

— BbIIaTh HH(OPMAITHIO 0 ToMaX HabOpOB AaHHBIX b/[;

— BBIIaTh HH(OPMAIIHIO O BHEITHUX yCTPOHUCTBaxX HaOOpoB b/I;

— J1aTh CIEUUaIbHYI0 HWHPOPMAIMIO AJS MPOTrpaMM aBTOHOM-
HOTO BEJICHUSI JaHHBIX.

Brimonrenne mo6oii koMauabl SIMJ] compoBoxkmaercst 3amu-
CBIO B JKypHaJ KOMaH/ KoJla KOMaH/bl, BpEMEHHU BBITIOJIHEHHUS, UICH-
TUPHUKAaTOpa KOMaHAbl U T. 1. KomaHapl uTeHHs MOTYT TpeOoBaTh
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oOpareHuii K accoruaropy, HaKOIMMUTEo U pabodemy Habopy. Ilo-
CIeIHUN HYXEH B KOMaHJE YTCHMs TOJBKO MPHU YKA3aHUU «UUTATh
CIeNYIOUINI A1 MOMy4YeHUs coxpaHeHHoro B Hem cmucka BCH.
Acconmarop UCIIONB3YyeTCs IS TIOMYyYeHUST CHCTEMHBIX TaOJHII, Tpe-
oOpa3zoBarens ajpeca ¥ MHBEPTUPOBAHHBIX CIUCKOB, OJTHAKO YTCHHE
OJIOKOB, B KOTOPBIX OHHM XPAHSTCS, IIPOU3BOIUTCS TOJIBKO B CIIy4ae UX
OTCYTCTBHUS B OTIEpATHBHON MaMSATH. BIIOK TTOMeNaeTcsl B CIICIIHAIh-
HO BBIICJICHHYIO 00J1aCTh ONEPaTHBHOMN MAaMSTH, W B CIy4ae MOJIHOTO
€€ TPHUMEHEHUs MPOU3BOIUTCS 3aMelleHHe OJI0Ka, KOTOPHIA JaB-
HO HE MCIOJb30BaICs. TakuM 00pa30M, COKpAIaeTCsi KOJUYECTBO
oOpallleHHi K BHEITHUM ycTpoiicTBam mamMsiTH. KoMaHbl Ioucka mc-
MONB3YI0T paboumii HabOop IS Pa3MEIICHUS TPOMEKYTOUHBIX CITHC-
xoB BCH.

KoManapl MofauduKaliy U BBOAA 3allMCHU B OTJIHYHE OT KO-
MaHJI YTCHUS W TIOWCKAa JIOTIOJIHUTEIBHO OOpamaloTcs K KypHAITY
M3MEHEHUI U ONEepaTUBHOMY XXypHAITy: TPEXAe 9eM MOTUDUITUPO-
BaHHBIE OJOKHM MOMECTSTCS B HAKOIUTENh W acCOIMATOP, MPOMCXO-
JIUT 3aITUCh 3TUX OJIOKOB J0 M3MEHEHUS U T0C]Ie U3MEHEHUS B Kyp-
HaJl U3MEHEHUI U ONEpaTUBHBINA >KypHaJ. 3aluCh B XKYpHaJbl IPO-
M3BOJUTCS HEMENJICHHO TPH YKa3aHWU CIEIUATBHOTO IPU3HAKA
B KOMaHJaX BBOJAa ¥ MoauduKaiuu wiv npu Beigaue komann ET, CL
U CO3JaHUU KOHTPOJIbHOM TOUKH.

5.3. Onpepenenue
Nornyeckux U hM3n4YecKnx CTPyKTyp
6onbux aaHHbiX B CYB]] Adahas

Omnpenesnienne 6a3bl JAHHBIX

B pamkax co3manms wHGOPMAIMOHHOW CHUCTEMBI CPEACTBAMH
Adabas u Natural mepBsIM HEOOXOAMMBIM IATOM SIBISIETCS OTIPEIIe-
JICHUE CTPYKTYphI 0a3bl JaHHBIX (XpaHWIWINA JaHHEIX). [Iporemypa
orpesesieHus: 0a3bl JaHHBIX BKJIFOYACT TPHU OMEpAIUH: (PHU3UIECKOS
pasMeIlieHHe, CO3MaHMe W pelaKTUpOBaHHE (ailyIoB-KOHTEHHEPOB
0a3pl ganHbIX (ainel ¢ HazBanusimu ASSO, DATA, WORK). [lnsa
CO3MaHMsI HOBOM 0a3bl TaHHBIX CIIEAYET B [TIABHOM KOHTEKCTHOM OKHE
(DBA Workbench) BeiOpats meHto Database — New (puc. 49).
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SF'DBA Workbench ¥5.1.1.01

Datahase Administrate Report  Profile  Window System  Help
Ctrl-N L.01 - Database List

Upgrade

Delete Status Vers

Start (Ehr]-5 =
Stop CErl-T) :1
List Files: trl-F

Backip..,
Restore...
Regenerate, .
Reorder..,

Yerify.,.
Qperate »

Exit

r. ]

Puc. 49. Co3nanue HoBoM BJ{

B nocnenyromem okue (Create Database) mis nusmeHeHus Oy-
JIET MPEAJIOKEH Psijl TApaMeTpoB, ONMPEACIIONUX pa3Mep U CBOM-
ctBa (aiinos-konteitHepoB u BJ1 (puc. 50). Bee 3HaueHus mapamer-
poB u B/] MOTyT OBITH COXpaHEHBI 10 YMOJIYAHHUIO.

=10l

Window Font Help
— — — .
| Cancel

Container Blocksize Size Location
ASSO01 4 10 MB C:\Program Files\Softwar-ﬂ Help
ASS02 32 10 MB C:\Program Files\Softwar:
DATAL 4 10 MB C:\Program Files\Softwar:
WORK1 4 1 MB C:\Program Files\Softwar:
| i H

I: ‘ Modify... | Set Default
’]— Load Demofiles System Files... |

Puc. 50. [Tapamerpsr B/1
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Bce mapamerpsl, mpeaioKeHHbIE U W3MEHEHUS B ITOSBUB-
IeMcsi OKHe, 00bEeJMHEHBI B TPU TPYIIIIBL:

— uadopmanust o 6aze gannbix (Database Information);

— napameTpsl (ainoB cTpyktypsl (ASSO, DATA, WORK);

— npoune napameTpsl (miscellaneous).

Hwxe nmoapoOHO paccMOTpeHBI HapameTpbl KaKIOHW M3 yKa-
3aHHBIX TPYIIIL.

HNudopmanmus o 6a3e nannbix (Database Information)

Unentnduranuonnsiii Homep b/l (DBID). Ilpu oTkpsITHH OK-
Ha (puc. 50) Kypcop MBIIIH aBTOMAaTHYECKH YCTaHABIMBACTCS Ha TIOJIE
co crmckoM ‘DBID’ (npgentudukanmonnsiii Homep bJl). Cremyet
OCTaBUTh HEU3MEHHBIM HOMED, NPEIJIOKEHHbBIH CHCTEMOH, WK BBE-
CTH MHOW HOMED IIPH ITOMOIIH KJIaBUATyphl. Takke MOXKHO BOCIIOJb-
30BaThCS CIMCKOM JIAHHOTO ITOJISl U BBIOpaTh HOMep u3 crucka. Cre-
IyeT Y4WTHIBaTh, YTO CHCTEMOH B KauecTBE HACHTHU(PHUKALUOHHOTO
Homepa b/ (‘DBID’) npunumMaetcs 060t Homep ot 1 mo 255, ko-
TOPBIH e11ie He ObUT UCTIONB30BaH I co3aaHus apyroi BJI.

Hazpanue BJ[ (Name). Ilpu onpenenennu Bl B mone ‘Name’
HeoOxonuMo BBecTu Ha3Banue b/l. HazBanue He NOIKHO NpeBHIIATH
16 cumBooB. Taxke MOYKHO COXPaHUTh Ha3BaHHE, MpeIaraeMoe Mo
YMOITYaHUIO.

ITapametpsl ¢aiinos cTpykTyphl (ASSO, DATA, WORK)

W3menenue napamerpoB (ailyioB CTPYKTYpBI, IPEIIOKEHHBIX
CUCTEMOH, CleAyeT MPOHM3BOIUTH MOCPEJCTBOM BBIOOpA COOTBETCT-
Bytouiero ¢aiina (ASSO1, ASSO2, DATA1, WORKI u np.) npu no-
MOIIY JIEBOM KHOIKM MBIIIHK U MOCIeRyromero Beidopa onuuu «Pe-
naktapoBarb» («Modify...»). Ilpu 3ToM cuctemoii OyneT mpeanoxe-
HO peIaKTUPOBaHUE CIICIYIOIIUX MapaMeTpoB (aiiios (puc. 51).

Pasmep Onoka caiina (Blocksize). B mannom mone («Block-
size») BBOOUTCS pa3Mmep Onoka [is Qaiina-KoHTeiHepa acconuaTopa
B/l (eamHuna m3mepeHus: — KuioOaiT). Ecnu 3HavyeHHe AaHHOTO
OJIs1 HE OTPENENIEHO, TO CUCTEMO OyeT NCIOIb30BaThCs 3HAYCHUE,
MPESIOKEHHOE 10 yMondaHuio. [Ipu onpenenenun 3HaYEHUS TaHHO-
ro mapametpa s ¢aiina acconnaropa («ASSO Blocksize») Heobxo-
JUMO Y4YUTBIBAaTh, 4TO pa3Mep Onoka (aiina accormaropa (ASSO)
JOJDKEeH OBITh MEHbIe pa3Mmepa Omoka padouero daitma (WORK).
B mpoTtuBHOM ciiydae 3HayeHHWE AAHHOTO TONA HE OyneT MPHUHATO
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CHUCTEMOH, 0 YeM MpoeKTupoBIIMK B/l OymeT nHdopMupoBaH ciery-
IoIUM coolIieHneM (puc. 52).

Modify Container ¥5 x|

Blocksizesf KB Sizei0 B C Blocks

Path :|C:\ngram Files\Software AG\Adabas\\db001WASS01  Select ...

0K | Cancel Help

Puc. 51. l3mMeHenue napaMeTpoB (aiaoB CTpyKTyphbl

=

' WORK block size has to be greater
. than ASSO block size

Puc. 52. Nadopmarnmonnoe cooduieHue,
HoJyyaeMoe IpH IIPEBBIIIEHIH pa3Mepa (aiiia accounaropa
Haj pazMepoM pabodero daiina

Pasmep ¢aiina (Size). ITocpencTBoM BBOJAa 3HAYEHHUS B IOJIC
«Size» ompenensercs pasMep IUCKOBOTO MPOCTPAHCTBA, HCIIONIb3Yye-
MOTO Isl u3MeHseMoro (Qaiina. Pasmep IHCKOBOro MpoCTpaHCTBa
MOXKHO OTIpeIeTUTh B Merabaiitax (omus «MB») u B 610kax (onmms
«Blocks»). 3HaueHne JaHHOTO MapameTpa, NpeaiaraeMoe 1Mo yMoJ-
yanuto — 1 M6. [y yBenuueHust JUCKOBOTO MPOCTPAaHCTBa AJs (aii-
JIa accolMaropa HeoOXOAMMO BBECTH COOTBETCTBYIOILEE 3HAYCHHE.

Pacnonoxenue ¢aiina (Path). B TekcroBom none «Path» oto0-
pakaeTcs TONHAs crienuduKaIus Jokaiu3anuu (aiina acconmaropa
(puc. 53). MoxHO OCTaBHUTh cCrielM(PHUKAIINI0 HEU3MEHHOH (Kak Tpe-
JIO)KEHO CUCTEMOM 10 YMOJTYAHHUIO) MO0 YCTAaHOBUTH UHYIO 00JacTh
JoKajau3anuu Qaina mpu MOMOIIM BBI30Ba 0030PHOTO OKHA (KHOITKA
«Selecty», kak okazaHo Ha puc. 51).
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Select output file @L{ llil
DNanka: I@Adabas ﬂ - cF B8~

@etc
\tmp
Ivs11

[Z] apas11Inst Jag

M paiina: I d CogpaHiTe I
Tun aiina IAII Files [*.7] j OrreHa |

7

Puc. 53. Onpenenenue nokanuzanuu ¢aiina

Jis ycTaHOBKHM mapaMeTpoB (aijioB CTPYKTyphl Ha ypOBHE
3HAUCHMH, Npe/UlaraeMblX CHCTEMOH 110 YMOJYaHHIO, CJIENyeT BOC-
MOJIB30BAThCS OMIMel «YCTaHOBUTH 1O yMomdanuio» («Set Default»)
(cm. puc. 50).

IIpouue mapametrpsnl (Miscellaneous)

Howmepa cucremusix ¢aiinos (System Files). B pamkax maHHo-
ro MoApasnesia JOKHBI OBITh ONpEAeNieHbl HIECHTU(HUKALUOHHbIE
HoMepa cucteMHbIX (aitnoB BJ[ (daiiner Checkpoint File, Security
File, User Data File), koTopple aBTOMaTH4eCKH CO3JAIOTCS U 3arpy-
skarotess npu cozganuu BJl. [lpum HaxaTtiu Ha KOMaHAHYIO KHOINKY
«Miscellaneous System Files...» mnosBusercs crenymoomee OKHO
(puc. 54).

[To ymom4anuio cucTeMOl IpeasararoTcs ClIeaylomue HoMepa
cucTeMHbIX (aiinos: checkpoint — 1, security — 2, user data — 3.
[Tpy HEOOXOTUMOCTH MOKHO M3MEHHUTh HOMEpa CUCTEMHBIX (paiiiioB.
Jnst coxpanenust msmeHenuid Haxxmute OK. Homepa cucreMHBIX
(aiinoB He MOHKHBI MPEBBIIATh MakcUMalbHOE 4ymcio (aiinoB B/l
(«Miscellaneous Maximum No. of Files»). B mpotuBHOM cnydae
MPOU3BE/ICHHbIC M3MEHEHUsI He OYIyT COXpaHEHbI CUCTEMOM, O UeM
npoexTupoBUMK b/ Oyner mpoumH(OpMHPOBaH CIIEAYIOIIUM COO00-
menuneM (puc. 55).
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o
~Sustem Files
Checkpoint File Number: 1
Security File Number: Z Cancel
User Data File Number: 3 Help

Puc. 54. TIpoune mapameTpsl

ﬂ

'E Specify number between 1 and 20!
-

Puc. 55. UndpopmanmonHoe cooOImieHne,
MOJTy4aeMoe MPH MPEBhIIICHIH MAKCHMAIBHOTO Yrcia (ainor B/

3arpy3ka pnemodaiinoB (Load Demofiles). s 3arpys3ku
JIEMOHCTPALUOHHBIX (pailyioB, MpeiaraeMbIX CUCTEMOH, CIIeIyeT Mo-
cTaBUTh (PIakoK Ha omuuu «3arpyska aemodaiiioB» («Load Demo-
files»). Ilpu »ToM mocne 3aBepiieHHs mOpouexypsl cozmaHus B/l
B cTpyKTypy b/l OyayT 3arpyskeHbl cCOOTBETCTBYIOIINE (PariiIbl.

Ilocne BBOMA W pPENAKTUPOBAHUS YKa3aHHBIX I1apaMeTPOB
(uadopmarus o 0aze manubix (Database Information), mapamerpsi
¢aitnos ctpyktypsl (ASOO, DATA, WORK), npoune mapamerpsl
(Miscellaneous)) aust onpenenenust HoBoi BJl cienyer B okHe «Create
Database» BoiOpats ‘OK’.

Ecnu BBIICONIMCaHHBIE TApaMETPhI OBUTN 3aJaHbl KOPPEKTHBIM
00pa3oM, IPOEKTUPOBLIMK OyeT MPOMH()OPMHUPOBAH O CO3AAHUH HO-
Boit b/l cnemyrommm coobmenneM (puc. 56).

Bun masnoro ynpasmstromero okna («DBA Workbenchy») no-
MEHSETCS cleayrommmM oopazom (puc. 57).
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x
Li Script

'C:\Program Files\Software
AG\AdabasWdb001\assign.bat'
has been created

Puc. 56. Nudopmarrionnoe coobieHne 00 ycrenrnoM coznanuu b1

EFiDBA Workbench ¥5.1.1.01
Database Administrate Report  Profile  Window Systkem Help

1" DBA Workbench ¥5.1.1.01 - Database List

DBID Hame Status Vers

1 DEFAULT-DATABASE inactive 5.1 iI

Database 'DEFAULT-DATABASE" (1) successfully created

Puc. 57. Bua maBHOTO ynpaBisOLIero OKHa IOcie co3aHusa HoBoi b/l

5.4. Onpepgenexue hainnos
ANA XpaHeHusa 6onblumnx gavHbix B CYbJ] Adabas

[Tocne onpenenenust B[ ans obecrneuennss BO3MOXXHOCTH OCY-
MIECTBICHHUS TPaH3aKIHi (Oneparii BHECCHUS, YAaJICHUs, peaKkTH-
POBaHUS JAHHBIX ) HEOOXOAMMO OTIpEIeIICHIE CTPYKTYPHI (haiisa B pam-
Kax co3ganHou b/I.

B cucreme Adabas onpenenenue Qaiina moapasymeBaeT co-
3nanue Tabmuiel onpenencaus naHHbIX (Field Definition Table —
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FDT) c¢ ompeneneHueM CBOHCTB (paiinma (JIoKamu3amus JHCKOBOTO
npocTpadcTBa ¢aitna u np.). [locne cozganus FDT u onpenenenus
napameTpoB Qaiin cozgaercs B pamkax BbiOpanHoi Bl u otoOpaka-
eTcs B criicke ¢aitios B/I.

Tabmuma FDT co3maercs mpu momomm pemakropa FDT,
a TaKkKe MOXET OBITh NMPOYMTaHA W3 YK€ CYIIECTBYIOLIEro Qaiiiaa
FDT wmm c¢aiina momynst onpexnenenust panHbix (Data Definition
Module — DDM) xoHctpykTopa Natural. J[ns co3manusi HOBOTO
¢aiina B pamkax cymectBymomeid bJ] Heo6xoquMo B IFIaBHOM yIpaB-
qsorieM okHe (DBA Workbench) BeiOpars (1ienuxkoM Mbiiiu) B/,
B CIIUCOK (haiiJIoB KOTOPOH HEOOXOAMMO BKJIIOUUTH OIPEISIISIeMbIi
¢aiin (puc. 58).

SF'DBA Workbench ¥3.3.2.02

Database Administrate Report  Profile  Window  System  Help

' DBA Workbench ¥3.3.2.02 - Database List

DEID HName Status Vers |

GEMERLL-DATALELSE 3.3 ﬂ

1z SAG-DEMO-DB inactive 3.3

=l

Database GENERAL-DATABASE(1) selected

Puc. 58. Beibop B/l mis co3manus ¢aiina B/

Jlanee HEOOXOIMMO OTKPBITH OKHO CHHCKA CYIIECTBYIOIIHX
¢aiinoB nmannoit BJI. OkHO crmcka OTKpBIBaeTCS JIMOO JBOHHBIM
LIETTYKOM MBIIIM 1O 3anucu BeiOpaHHoi BJl, mubo mocpeacTtBom me-
Hto Database — List Files (puc. 59).
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FiDBA Workbe 0 18] ]
Dotabase Administrate Report Profils Window System  Help

New... Cti-h .2.02 - Database List =10 x|

Delete

Sttt CtrkS
Stop) Cirl-T

inactive
Restore.

Regenerate.
Reorder.

erify...
Operate »

Exit

Database GENERAL-DATABASE(1) selected

Puc. 59. IIpocMoTp crimcka yke CyIecTByomux (aiios B b/]

B nosiBuBIIEMCSI OKHE crHcKa (aiioB, 1axke ecld HU OTHOTO
¢aiina He ObLUIO CO37aHO, OYIYyT OTOOpaXKaThCsl 3 CHCTEMHBIX (aiiia
(puc. 60). [lannble daiiibl co31aI0TCSI aBTOMAaTHUECKH NPU OTpere-
nenuu BJI.

EE'DBA workbench ¥3.3.2.02

File Administrate Descriptor Report ‘window

; DBA Workbench ¥3.3.2.02 - Database List i ] 3
7

_I File-MNo. Name
1 CHECKPOINT-FILE ﬂ
Z SECURITY-FILE

3 TUSER-DATA-FILE

Puc. 60. Criiicok yxe cymiecTByromux ¢aiinos b/l

Kak nokazano Ha puc. 60, cucteMHble (haiiibl UMEIOT TepBBIE
TPHU HOMepa. DTH HOMEpa PUCBAUBAIOTCS 110 YMOIYAHUIO IIPU OIIpe-
nenennn BJl ¥ MoryT OBITh WM3MEHEHBI HA JPYTHE IMOCPEICTBOM
«Miscellaneous System Files...».

[Hanee cienyer BeIOpaTh B KOHTEKCTHOM MeHIO File — New
(puc. 61).
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& DBA Workbench ¥3.3.2.02
File Administrate Descriptor Report Window

13.3.2.02 - Database List =100 x|
ERAL-DATABASE'(1)

Backiup Neme
Restore. .
Regenerate, CHECKEOINT-F ILE

SECURITY-FILE
USER-DATA-FILE

Delete
Refresh

Load

Unload, .
Compress...
Decompress...
Export, .
Import,

Yy,

Puc. 61. Coznanue HoBoro aiina b1

[locne mpoBeneHWs] JaHHOW HPOLEAYPHl OTKPBIBAETCS OKHO
penakropa FDT (puc. 62). Ilpn momomu maHHOTO pegaKTopa OcCy-
IIECTBISIETCS. ONpE/eNIiCHNe COCTaBISIOMUX (aifna (3amucu u sie-
MEHTOB) MOCPEICTBOM BBOJA CIEAYIOIIEH HHPOpMALIMK B TEKCTOBBIE
HOJISL ¥ TIOJIS CO CHIMCKOM: THII 3JIEMEHTa, YPOBEHb 3JIEMEHTa, COKpa-
HIEHHOE MMJ dIIeMEHTa, JAJIMHA 3JeMeHTa (B OaiiTax), hopMaT JaHHBIX
3JIEMEHTA M OIIMY OrPaHUYCHUS dNIeMeHTa 3anucu. Kpome Toro, io-
00if M3 2IIEMEHTOB, OINPEAENIAEMbIX B paMKax (Qaiiina, MOXeT OBITH
00BsIBIICH AECKPUITOPOM (IIPOCTBIM JIECKPHUIITOPOM, (POHETHYECKUM
JIECKPHUIITOPOM, CYOIECKPHIITOPOM, CYIIEPISCKPUIITOPOM HIIH THUIIEp-
JECKPHIITOPOM).

SF'DBA Workbench ¥3.3.2.02 [ E53]
EDT Edit ‘window
® FDT Editor : DB 'GENERAL-DATABASE'(1) : UNTITLED
s Type: ~| Format - Modityil | oK |
T Level: 1 ~| Length: Add | Cancel |
2
3 Short Name: I:l Suppression: - Delete | Help |
DDM DC: |
Descriptor I NotNULL [/ HE
’7 - I~ Unique Define... [~ No VYalue Conversion
|: Lwl Name Type Fot Len Suppr NV NN HF Desc Unig
D ]
h d

Puc. 62. Oxno penaxropa bJ]
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[Tocne ompeneneHUsT COCTABIAIOMMX (aima IS COXpaHCHHS
BCEX BBEJICHHBIX 3HAYCHUU SIIEMEHTOB B CTPYKType (aiina HeoOXo-
numo Haxkath ‘OK’. [Ipu 3TOM OTKpBIBaeTCSl OKHO BBOJA MApaMETPOB
HeoOXoauMBbIX i co3nanus daitna (Create File) (puc. 63).

=
File Number: 1 File Name: I
Maximum ISN:

[~ Erase Deleted Data ™ Cipher Data on Disk

= o— Options ... Help |

Puc. 63. CoxpaHnenune 3Ha4eHUI HIEMEHTOB B CTPYKType (aition

st yenemHoro omnpeaesneHus ¢aiina HeoOXoauMo BBECTH PAL
CIIEAYIOIIUX TapaMETPOB B TaHHOM OKHE:

— HoMmep ¢aiina (File Number). B nanHoM mojie oroopakaeTcst
CIIEAYIOIIUI CBOOONHBIN MOPSAKOBBI HOMep (haiia. MoxkHO ocTa-
BUTH TIpeJyIaraeMoe 3HadeHue JTub0 BBeCTH MHOW Homep. IIpu sTom
ClleflyeT YyUUThIBaTh, YTO HOMEP HE JOKEH MPEBBIIIATh MaKCUMAJIb-
HOE 4nciio ¢aiioB, onpeeIeHHBIX I JaHHo b/, a Takxke mommkeH
OBITh OTIIMYHBIM OT HOMEPOB YK€ CYIIECTBYIOIIMX (pailioB 1 HOMe-
POB cUCTEMHBIX (DaiiIoB, 0TOOpaKaeMbIX B criucke ¢aitnor b/1;

— na3Banue Qaiina (File Name). Ha3Banue daiina, BBeneHHOE
B JaHHOE 10JIe, OyzeT oToOpakarscs B ciicke ¢aitnos b/ u otuerax;

— makcumanbHbid ISN (Maximum ISN). [Ins manpHeiimero
onpeneiacHus (aiyia HEoOXOMUMO YKas3aTh IMpEaIojaracMblii Hau-
Oonpmmii BHyTprcucteMHblii Homep (Internal Sequence Number —
ISN) B TexcroBom mose ‘Maximum ISN’. Cnenyer y4uTsIBaTh, 4TO
OT 3HAUCHHS JAHHOTO MapameTpa HaIllpsSMYyI0 3aBUCHT pa3Mep JTUCKO-
BOTO MPOCTPAHCTBA, KOTOpOe OyJeT OTBEJCHO /IS aJIpecHOTO Mpeod-
paszosarens (Address Converter) npu co3ganuu Qaiina;

— ommust «Crepeth ynaneHusle nanueie» (Erase Deleted Data).
JaHHas ONIMS UCIIONB3yeTCs Ul 3aMEIeHHs WHJIEKCOB M OJIOKOB
XpaHEHUS! JaHHBIX HYJIEBBIMU 3HAYCHUSIMH IIPH UX BO3BPAIICHUH
K CBOOOTHOMY TaOIMYHOMY TIPOCTPAHCTBY (YIaJICHNN);
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—omus «llIudpposare nanaeie Ha aucke» (Cipher Data on
Disk). Onnus ucnonb3yercs Uit BKIFOUEHUS (YHKIIUA ITUPPOBAHUS
JAHHBIX.

Hnst coznanus (aiina mociie BBoJa MEPEUNCICHHBIX ITapaMeT-
poB cnenyetr BeiOpaTth ‘Create’. Ilpum 3TomM mapaMeTpbl 3JI€MEHTOB
¢aiina 1 XapaKTepUCTUKU CTPYKTYpPbl JaHHBIX CO3[aBaeMoro Qaiina
OyIyT coxpaHeHbl YCTaHOBIEHHBIMH MO ymoidaHuio. Ecnu Bce ma-
pameTpbl ObUIM BBEJIEHBI KOPPEKTHO, B crmicke (aiioB B/l OymyT
0TOOpa’keHBI HOMEP U UM CO3JIaHHOTO (aiina (puc. 64).

EFDBA Warkbench ¥5.1.1.01

Eile Administrate Descriptor  Report  Window

| : DBA Workbench ¥5.1,1.01 - Database List
M % Files : DB 'DEFAULT-DATABASE'(1)

_I File-Ho. Wame

1 CHECKPOINT-FILE
2 SECURITY-FILE
3 USER-DATA-FILE

[

Create File ... Done!

Puc. 64. Crincok ¢aitnos b/] mocne co3nanust HoBoro ¢aiina bJ]

Onpenesnenne 3aMCH B CTPYKTYPax 00JIbIINX JAHHBIX

ITox 3ammchi0O B JAaHHOM CiIydae IOHHUMAETCS COBOKYITHOCTB
BCEX MOJIeH, OmpeAeieHHbIX B paMkax (aiima. Ilon ompenenenuem
3alMCH TOHMMAETCS! MOCIJIEOBATEIbHOE ONpEIeIeHHe KaXI0ro U3
noJieii (aTpulyToB) mocpencteoM peaakropa FDT mpu onpeneneHun
¢aitna. Kaxxgoe u3 moneit (arpubyt) ompenensercst pagoM o0si3a-
TENIBHBIX TAPaMETPOB, B TO BPeMsl KaK 4acTh IMapaMeTpOB Ha3HAYaeT-
cs1 o BeIOOpY. [lpu onpenenenuun (aina B paMKax CyIIECTBYIOIICH
B/l npoexrupoBmuk B/l Be3biBaer penaktop FDT (puc. 65).
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EEDBA Workbench ¥5.1.1.01 —1al x|
EDT Edit Window
I, DBA Workbench ¥5.1.1.01 - Database List B ] 3

B | . Files : DB 'DEFAULT-DATABASE'(1) I [ |

Ml & FDT Editor : DB ‘DEFAULT-DATABASE'(1) : UNTITLED

=10 x|

= Type: Format:

= -| wMudity | oK |

Level: m Length: Add | Cancel |
] |
j.

Short Name: Suppression: Delete | Help |

Long Alpha

DDM DC: |
Descriptor CI NN E HE

] M :: ::'que Defifie . Il FTNE

|: Lrl Hame Type Fmt Length Suppr LA HV HH HF HB Desc Unig TR

—ﬂ

Puc. 65. Co3nanune 3anmvcu npu oMoty pegakropa FDT

Janee mis xaxmoro moiist (aTpulyTa) MpH IMOMOIITH TEKCTOBBIX
MoJIeH W TMOJIEH CO CIMCKOM BBOASTCSA 3HAYEHMsI CIEAYIOUINX IMapa-
METPOB.

Tun (Type). Jomyckaercst myctoe 3HaueHne. CleayeT U3 CIrc-
ka mons ‘Type’ BBIOpaTh HEOOXOMUMBIM THIT OIIPEAEIseMOro arpuoy-
ta. [lo ymomyanuio cucremoii mpeaaraetcs mycroe 3Hadenue. O00-
3HAYEHUSM JAaHHOTO MapaMeTpa COOTBETCTBYIOT CIEAYIOILINE 3Hade-
Hus (puc. 66):

— IYCTO€ 3Hau€HHEe — MPOCTOE (AIEMEHTAPHOE) TOJIE;

— GR — rpynma;

— MU — MHOXXECTBEHHOE I10JI¢;

— PE — nepuonnyeckas rpynmna.

Onmust MU yka3bIBaeT, 4TO MOJE€ MOXKET COAEpIkKaTh OObIIe
OIHOI'O 3HAYEHHUS B OTAEILHOU 3amuchu. DakTUYeCKOoe KOJIUYECTBO
3HAYEHUH, IPUCYTCTBYIOIINX B KaXKJI0M 3alIUCH, MOXKET MEHATBHCS OT
0 mo 191, Ho Mo KpaiiHel Mepe OHO 3HaYCHHUE (Ja’Ke IyCTOE) AOIIK-
HO IPUCYTCTBOBATH B Ka)KJI0M BXOJHOU 3aIIUCH.

3HaueHUs] XpaHATCA COIVIACHO APYIMM OILUSM, YKa3aHHBIM
st nons. IlepBoe 3HaueHHe — 3TO MPEALIECTBYIOUMNA MO0 CYET-
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EFipBa workbench ¥5.1.1.01
EDT Edit wWindow

Bl Ty Files : DB 'DEFAULT-DATAB

Ml & FDT Editor : DB 'DEFAULT-DATABASE'(1) :

- Type:
Level:

Short Name:

’rDescriplor

————— I Unique

Puc. 66. Tum onpenensieMoro arpudyra

YHK, KOTOPBIM YKa3bIBa€T KOJIMYECTBO 3HAYCHUH, B HACTOSIILEE BPEMSI
MIPUCYTCTBYIOIIKX B nosie. Konn4ecTBO XpaHUMBIX 3HAYEHUH, paBHOE
KOJIMYECTBY 3HAYEHWH, MPEICTABICHHBIX BO BXOMHOM 3alMCH, IUIIOC
nro0ble 3HaYEHUsI, 100aBICHHbBIE BO BpeMsi OOHOBIICHUS IOJIS, MEHb-
11e JI0OBIX MMOJABICHHBIX 3HAYEHUH (3TO MPUMEHSETCS, TONBKO €CITN
noje onpeneneHo ¢ onuueit NU).

Ecnu xonmvecTBO 3HAUCHM, colepKalluXca B KaXKJI0M BXOM-
HOW 3aluCH, TOCTOSIHHO, KOJMYECTBO MOXKET OBITH OIpEAeIeHO
B onucanuu oneparopa MU B popmare MU(n), rae n paBHsETCS KO-
JINYECTBY 3HAUEHUH, MPEACTABIECHHBIX B KaXJOW BXOAHOM 3amucH.
Harpumep:

FNDEF='01,AA,5,A,MU(3)'

MOKA3bIBAET, YTO TPHU 3HAYEHUS MHOKECTBEHHOTIO Mo AA mpHCYT-
CTBYIOT B KaXJIOW BXOJHOW 3amucu. 3HaueHue Hoib (0) ykas3wIBaer,
YTO BO BXOJHOW 3alMCH HUKAaKHE 3HAYEHHS AJII MHOXECTBEHHOTO
I0JIs1 HE IPUCYTCTBYIOT.

Ecnu xonnyecTBO 3HaYeHMI HE TIOCTOSHHO JJIS BCEX BXOIHBIX
3anucel, To OMHOOANTOBBIN TBOMYHBIA CYCTUUK TONS JAODKEH MPEI-
[IECTBOBATh NEPBOMY 3HAUEHUIO KAXKAOW BXOIHOW 3alMCH, yKa3blBas
KOJIMYECTBO CYILECTBYIOINX B HEM 3HAYECHHI.

Bce 3nauenmus, 3aaBaeMble BO BpeMs BXOfa WM OOHOBJIECHHUS,
OyIyT cxaThl (eciu TONhKO He Obuia ykazana ommus FI). HeoOxomm-
MO TPOSBUTH OCTOPOXHOCTH IPU COBMECTHOM HCIIOJIB30BaHUM OII-
muit FI u MU: ecnu npucyTcTByeT OOJBIIOE KOJUYECTBO CXKUMae-
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MBIX 3HaYEHHH, TO MOYKHO IIOTPATUTh BILYCTYIO OOJIBIIOE KOIUIECTBO
MaMATH Ha JHCKeE.

Ecmu onmmus NU omnpenenena ¢ onuueit MU, To HyneBble 3Ha-
4yeHus OynyT NoJaBleHbl U JIOTWYecKH, U ¢usudecku. Ilozumuon-
HOCTB BCEX 3HAUCHHH (BKJIIOYAs IMMyCThIC 3HAUCHHS) MOAIEPKUBACTCS
B MU peanuzanuu, eciau He onpeaenena onuust NU. Eciau 6onpiioe
KOJINYECTBO HYJEBBIX 3HAYEHHWH NPUCYTCTBYET B rpynne nosis MU,
ornmus NU MokeT yMeHbIaTh TPeOOBaHHS IHMCKOBOM MaMSITH IS
T0JI51, HO HE JIOJDKHA MCIIONB30BATHCS, €CIH JTOJIKHBI MOAIEPKUBATh-
Cs1 OTHOCHUTEJIbHBIE TIO3ULINH 3HAYCHHH.

Onmust NC (umm NC/NN) He MoXeT ObITh OmnpeneneHa s
nosis ¢ onueit MU.

Onuust PE yka3eiBaeT, 4To N0/bKHA OBITH OIpeeieHa IepHo-
nudeckas rpynmna. [lepuonudeckas rpymnmna MOXXeT COCTOATh U3 OHO-
ro uiau Oosee moinei, M B mpeAenax NAaHHOM 3allMcH MOTYT BCTpe-
garecst oT 0 10 99 peanuszauuii (vm 191, ecnu onpenenex napamerp
ytumtel ADACMP MAXPE191), Ho 110 kpaifHei Mepe oHa peatn-
3anud (maxe eciau OHa COAEPKUT BCE HYNEBBIE 3HAYCHMA) JOJDKHA
MPUCYTCTBOBATh B KaXKA0I BXOJHOH 3aMUCH.

[lepuonuyeckas rpymnma qomKHA OBITH onrcaHa Ha yposHe 01.
Bce nons, KoTopble JOMKHBI COAEPKAThCS B IEPUOIUIECKOM rpyIe,
JOJDKHBI CIIEIOBAaTh TOTYAC MOCIE M JOJKHBI OBITH ONMCAHBI Ha
ypoBHe 02 vty BhIIIe (C pUpaieHneM | 10 MaKCHMabHOTO 7 YPOB-
Hs). Cnenytoree onucanue ypoBHsa 01 ykas3piBaeT Ha KOHEIl TEKYIIEH
NEPUOANYECKON IPYIIIHI.

Onmust PE MoxxeT OBITH OmucaHa TONBKO C MMEHEM TPYIIIIHL.
[MapameTps! anuHbl 1 GopMaTa HE MOTYT OBITH ONpENEICHBI C HMe-
HeM rpynnsl. [lepuognueckas rpymmna MOXKET COAEPIKaTh AECKPHUII-
TOPB! /MM MHOKECTBEHHBIE OJISL U JIPyTUe TPYIIBI, HO HE MOXET
CoZieprKaTh APYIyIO NEpUOAMYECKYI0 Ipymmy. Jlajee cienyroT npu-
MepBI:

FNDEF='01,GA,PE' nepuonudeckas rpynma GA

FNDEF='02,A1,6,A,NU'

FNDEF='02,A2,2,B,NU'

FNDEF='02,A3,4,PNU'

FNDEF='01,GB,PE(3)' nepuonnveckas rpymnma GB

FNOEF='02,B1,4,A,DE,NU'

FNDEF='02,B2,5,A,MU(2),NU'
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FNDEF='02,B3'
FNDEF='03,B4,20,A,NU'
FNDEF='03,B5,7,UNU'

Homep ypoBHs (Level)

He nomyckaerca mycroe 3HaueHue. 3HaueHHE, yCTaHABIMBAc-
Moe 1o ymomdaHuio — 1. O0nacTe JOMYCTUMBIX 3Ha4eHuil — 1-7.
Brectn HEoOXomuMoe 3HAYCHHE YPOBHS MOXKHO JIMOO C TIOMOIIIBIO
KJIaBUATypbl, JINOO BBIOpPaB COOTBETCTBYIOIIMN YPOBEHb W3 CIIUCKA.
Homepa ypoBHel Henb3sl mpoIyckarh, KOrja Ha3HA4ar0TCd HOMEpa
YPOBHEH 7151 BIOKEHHBIX TPYIIIL.

Howmep ypoBHSI — 3TO 9mcTo, cocTodIee U3 OJHOW WU JBYX
uudp B auanazone 01—07 (uaupyromue Hyau HeoOs3aTeabHbI), UC-
MOJIb3yEMOE JUI TIOCTPOEHUs rpynmnsl noned. [lons, umeromue Ho-
Mep ypoBHs 02 wiam OOJbINe, BXOMAT B COCTaB MPEANICCTBYIOMIEH
IpYIIIBL, KOTOPOH Ha3HAuUeH Oosee HU3KHU HOMEp YPOBHSL.

OmnucaHue rpynisl MO3BOJSIET CCBUIKY Ha PsiI MoJed (MOXET
OBITH TOJILKO | TOJIE), MCMONB3YsI UMl TPYIBL. DTO 00eCIeurnBaeT
ya0OHBIN U 3 (HEKTUBHBIN METO CChUIKH Ha PsJ| IOTHUECKHUX TIOJICH.

Jnst onpeneneHusl TPyNIbl MOTYT HCIONB30BaThbCcd HOMEpa
ypoBaeit 01-06. I'pynma MOXXeT cocTosITh U3 Apyrux rpymm. Homepa
YPOBHEH HeNb3s MPOITyCcKaTh, KOTNla Ha3HA4Yal0TCSd HOMepa YpOBHEH
JUIS1 BIIOKCHHBIX TPYIIIL.

FNDEF='01,GA"' rpymnmna

FNDEF='02,A1,..." »nemMeHTapHOE WU MHOXECTBEHHOE TOJIe
FNDEF='02,A2,..." »1eMeHTapHOE WU MHOXECTBEHHOE MOJIe
FNDEF='01,GB' rpynna

FNDEF='02,B1,...! smeMeHTapHOE WX MHOXXECTBEHHOE TI0JIC
FNDEF='02,GC' rpymnmna (BnoxeHHas)

FNDEF='03,Cl1,..." sneMeHTapHO€ WM MHOXECTBEHHOE T10JIe

FNDEF='03,C2,...! sneMeHTapHO€ WU MHOKECTBEHHOE T10JIe
[ons Al u A2 naxoxstcs B rpynme GA. Ilone Bl u rpynma
GC (cocrosmas u3 moneit C1 u C2) Haxonsarcs B rpynne GB.

Coxpamennoe ums (Short Name)

He nomyckaercst mycroe 3HaueHue. 110 ymomyaHuio 3HaYeHHE
He ycraHaBnuBaeTcs. MMs JOKHO OBITh YHHUKAJIBHBIM B IpPEAEIax
(haiima, a TaxKe JAOIDKHO OBITh ABYXCHMBOJBHBIM. [lepBBIii cHMBOI
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o0s13areNbHO an(aBUTHBIN, BTOPOH CHMBOJI MOXET OBITh KaK CHM-
BOJILHBIM, TaK M YHCIOBHIM. CrieliaibHble CUMBOJIBI HE JIOITYCKAalOT-
cs1. Taroke Henb3sI NCTIoIk30BaTh 3HaueHns E0—E9, Tak kak oHu 3ape-
3epBHPOBaHBI CUCTEMOH B KAUECTBE PEAAKTUPYIOIINX MACOK.

[IpaBunsHbie uMeHa: AA, B4, S3, WM

HesepHbie umeHa:

A (onuH cUMBOIN)

E3 (macka pemakTrpoBaHus)

F* (mpucyTcTByeT crieriuanibHbI CHMBOII)

6M (mepBbIii cuMBoOI IHBpa)

®opmar (Format)

He nomyckaercst myctoe 3HaueHue. 11o ymomyaHuio 3HaYeHHE
He ycTaHaBnuBaeTcs. B mone co crnmckom (puc. 67) mpemiaraiorcs
crenymoluue 3HadeHus napamerpa «dopmaty:

A — andaButHO-1IM(GPOBOH (BEIPOBHEHHBIH BIIEBO);

B — nBonuHbI (BBIPOBHEHHBIH BIIPaBo, 0€3 3HaKa/MOJIOXKHU-
TEIbHBIN),

F —c ¢ukcupoBanHO! TOUKOW (BBHIPOBHEHHBIN BIIPaBO, CO
3HAKOM, C UCIIOJIb30BAHUEM JBOMHOIO JOIMOJHEHUS AJI1 OTPULIATEIIb-
HBIX 9UCeN);

G — ¢ mnaBarolied TOYKOM (HOpManu3oBaHHas ¢opma, co
3HAKOM);

P — ymakoBaHHBINA JeCATHYHBIA (BBIPOBHEHHBIH BIPaBO, CO
3HAKOM);

U — pacniakoBaHHBIM IECSTUYHBIN (BBIPOBHEHHBII BIPaBO, CO
3HAKOM).

Format:
Length:

Suppression:

Puc. 67. ®opmar onpenesnsieMoro dJeMeHTa

CrangaptHeiii opmat (10 yMOI4aHHIO) UcTionb3yeTcs: Adabas
BO BpeMs 00paboTku koMaHIsl. OH BBOAMTCS B TAOIHUITYy OIHCAHMS
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HOJIeH ¥ MCHOJIB3YeTCs MPU YTCHUH/OOHOBIEHHH TONS 10 TEX II0p,
MIOKa MOJIb30BATENb HE ONPEESINT 3HAYCHHE, IEPEKPHIBAIOIIEE CTaH-
JapTHBINA (popMart.

CranpmaprHbiii Gpopmat onpenensercss A noinst. OH HE MOXKET
OBITH OompeneneH A uMeHH rpynmnsl. Korna rpynmna yuraercs (3amu-
CBIBaeTCA), MOJSI B Mpenenax IPyInsl Bcerga BO3BPaIaoTes (JOIK-
HO OBITh 00ECIIEUEHO) COIIaCHO CTaHAapTHOMY (opMaTy Kaxaoro
WHAWBHUIyaJFHOTO TIONS. YKa3aHHBIA (hopMar ompenesnseT THIl CKa-
THS1, KOTOpPOE OyJET BHIMOIHEHO VISl AAHHOTO IMOJISL.

[Mone ¢ puKcHpOBaHHOM TOYKOW MMEET JITMHY JIBA HITH YEeThIpe
Oaiita. [TomoxurenbHOE 3HAYEHUE HAXOMUTCS B HOpMabHOU (opme,
a OTpHUIaTeNbHOE 3HaYeHUE B ()OpME ABOIHOTO AOMONTHEHHS.

dopmMar mosis ¢ MIaBaloIIei TOYKOH MOXKET OBITh JJIMHOHN ue-
ThIpe Oaifra (omHOpa3psIHOE) WM BOCeMb OalT (IBYXpaspsamaHoe).
[ognepxuBaercst mpeoOpa3oBaHUe 3HAUCHHS ITIOJIS, OMPENEICHHOIO
C IJIABAOLIEH TOUKOH, B Apyroit hopmar.

Ecmu nBowdHoe mone JOMKHO OBITH JIECKPHIITOPOM M TIOJIE
MOXET CoOJepXkaTh TOJOKUTENbHbIE W OTPULIATENIbHBIE YHWCHA, TO
BMecTto (opmara B nmomxen ucnonws3oBatbes Qopmar F, moromy
410 (popMmar B mpuHuUMaeT 3TH 3HAUCHHUs 0e3 3HaKa (KaK IOJIOKH-
TENbHBIC).

Jamnna (Length)

JlomyckaeTcs mycToe 3Ha4eHHe JUI1 uMeHH rpymmsl. [Ipu ompe-
JIEJICHUN TIPOCTOTO TIOJIsl yKa3aHUe JJIMHBI 00s13aTenbHo. [To ymonya-
HUIO 3Ha4YEHHE HE YCTaHABIMBACTCS.

3HaYeHUE JUIMHBI HCHOJIB3YETCs U TOTO, YTOOBI ONPEAEINUTh
CTaHJAPTHYIO JUIHHY (M0 YMOIYaHHIO), KOTOpYIO Hcnonb3yeT Adabas
BO BpeMs 00pabOTKU KOMaHbl. YKa3aHHAs CTaHIapTHasl JJIMHA BBO-
nutcs B Tabnmuiy ormmcanus nonei (FDT) u ucrons3yercst mpu dre-
HUM/OOHOBICHUH TIOJIS IO TEX IOp, ITOKA MOJIB30BATENb HE OIpere-
JIUT 3HAYEHUE, IEPEKPHIBAIOIICE €e.

MakcuManbHble JIHHBI TI0JIeH, KOTOpbIe MOTYT OBITH OIpejie-
JIEHBI, 3aBUCAT OT popmaTa (Tabm. 21).

i »MeHM TPyIIBl HE MOXKET OBITh ONpe/eieHa CTaHAapTHAS
muHa. CraHaapTHas JUIMHA HE OTpaHUYMBAET pa3Mep Jo0oro AaH-
HOTO 3HAYEHMs IOJs, €CIM TOJNBKO He ucmoib3yercst ommms FIL.
Komanapl ureHus mnu mo0aBieHUs] MOTYT HEpEKpbIBaTh CTAaHIAPT-
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Tabnuma 21

MaxkcuMaJibHasl JJIMHA 0JIeli B 3aBUCHMOCTH OT hopMaTa

Dopmar MaxkcumanbHast JUIIHA
AncgasutHO-1IPPOBOI (A) 253 Oaiita
JBonunsii (B) 126 GaiiToB
C ¢uxcupoBannoii Toukoi (F) 4 Gaiira (Bcerna 2 wim 4 Oaiita)
C maBaronieit Touxoit (G) 8 GaiiroB (Bcerna 4 wam 8 GalTOB)
YnakoBaHHbIH aecaTu4HbIi (P) 15 GaiitoB
PacnakoBanubiii necaruyanbiii (U) 29 GaiitoB

HYO JJTUHY TOJIS 10 MAaKCUMAJTBHOH JITMHBI, pa3peIIeHHON I 3TOTO
¢opmara. Eciu cTanmapTHas AJUHA IO HYJIEBAas, TO TOJE MPUHU-
MaeTcsl KakK IoJje nepeMeHHol miuHbl. [losd nepeMeHHO JJIMHBI He
MMEIOT CTaHJIaPTHOM (IT0 YMOJIYaHUIO) JIIUHBL. B 3TOM citydae anmvuHa
moJist Oy/IeT MPUHUMATh 3HAYCHUS: JUTS TTOJISH C PUKCHPOBAHHOM TOY-
koit (F) — Tonmbko nBa WM YeThIpe Oaifta; IIsl TOJIeH C IDIaBaromei
To4KO# (G) — TONBKO YEThIPE WIIA BOCEMb OANTOB.

Ecnu Bo Bpems BwimonmHeHns koMaHabl Adabas nmpousBonuTcs
oOpallleHle K TIOJII0 MEPEeMEHHOW JUIMHBI 0e3 yKa3aHWs JUIUHBI, TO
OyZleT BO3BpAIIEHO 3HAYEHHE 3TOTO IOJIs, KOTOPOMY IPEIISCTBYET
OIHOOaTOBas ABOWYHAS JUIMHA IO (BKIIOYass OalT JIMHBI HETO-
CPEICTBEHHO). DTO 3HAYECHHUE JUITHHBI JOJDKHO OBITh OIPEENeHO PH
O6HOBJICHI/II/I II0JISI 1 TAKXKE BO BXOJHBIX 3aIllMCAX. Ecan nmone orpe-
JICJICHO C omuuel mmHHOe ajdautHO-1MbppoBoe (long alpha —
LA), 3HaueHnIO TpenmiecTByeT NBYXOailTHAs TBOWYHAS JJIMHA TIONS
(BryIrOUAs Ba OaiTa JJIMHBI).

IMonaBnenue (Suppression)

JlommyckaeTcsd M yCTaHaBIMBAETCA IO YMOTYAHHUIO IIyCTOE 3Ha-
yeHue. [lapaMeTprl JaHHOTO MOJISI ONPEACISIIOT CUCTEMHBIE (DYHKIIUH
MIOJABJICHUSI HYJIEBBIX M MPOYMX 3HAYEHUN MPU BBOJE 3alUCH B CO-
3nanHyto bJl. B mone co crimckoM (puc. 68) mpemiararoTcs Cieayro-
LIMe 3HAYCHUS MapaMeTpa:

— MyCTO€ 3HaYeHHE — IOJIaBICHHE TI0 YMOIYaHHUIO;

— FI — ¢ukcupoBaHHas JyIMHA TPOCTPAHCTBA MTAMSITH;

— NU — nonaBneHne HylIeBOro 3Ha4EHUS;

— NC — SQL omnmus HyJeBOTO 3HAUYCHUSI.
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Format:
Length:

Suppression:

Puc. 68. ®yHkuys nogaBieHus

FI — ¢uxcupoBannas mmyHa mpocTpaHcTBa mamsiTH. Onust
YKa3bIBaCT, YTO IOJIC JOJKHO MMETh (UKCHPOBAHHYIO JJIHHY IPO-
CTpPaHCTBA MaMSATH. 3HAYCHHS B TOJE XpaHATCA Oe3 BHYTPEHHETO
OaiiTa JUIMHBI, HE C)KAThl U HE MOTYT OBITh JUIMHHEE, YeM 3aj[aHHas
JITAHA TIOJIS.

Ommust FI pexomenayercs s oJei JIMHONW B ONHWH WA JIBA
0aiiTa, KOTOphIE UMEIOT HU3KYIO BEPOSTHOCTH CONEPIKAHUS MyCTOTO
3HaYeHUS (KOJIMYECTBO TMEpPCOHAaa, MOd W T. J.), U JJIs ToJieH, co-
JIEpPIKaIMX 3HAUEHUs, KOTOPbIe HE MOTYT OBITh CKarhl. OIIUs HE
PEKOMEHIyeTCs ISl MHOXXECTBEHHBIX MOJEeH WM AJs MoJied B mpe-
Jleax IepruoaudecKoi rpymmbl. JIIoOblie mycThie 3HAYeHUS I TAKUX
TIOJICH HE MOAABISIOTCS (WJIH CKUMAIOTCS), YTO MOXKET BBI3BATh 3HA-
YUTEIbHBIC 3aTPaThl AUCKOBOM MaMATH M yBETUYECHUE BPEMEHH 00-
paboTku.

Omius FI He MokeT OBITH onpesienieHa Jjis:

— noneit U-hopmara;

— noneit ¢ ormuit NC, NN uimu NU;

— IIOJIEV NIEPEMEHHOU JUIMHBI, ONPEICIICHHBIX C HYIEBOW JUIH-
Hoit (0);

— JIECKpUNTOPOB BHYyTpH niepuonuieckoit (PE) rpynmesr.

[one, onpenenenHoe ¢ ommueit FI, He MoxkeT OBITH OOHOBIICHO
3HaYCHUEM, KOTOpOE MPEBBINIAET CTAHAAPTHYIO JUIMHY Tofs. I[lpu-
Mep ucrnonb3oBanus ommuu FI mokazan B Tadm. 22.
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Tabonuma 22
IIpumep ucnoabzoBanus onuuu FI
Bapuant Omucanue JlanHbIe Buytpennee
HCITIOJIb30BaHUsA I10JIB30BaTECIIA NPEACTABICHUEC
be3 omuu FI FNDEF='01,AA,3,P' [33104C 0433104F (4 6aiira)
00003C 023F (2 Gaiita)
C onumeii FI FNDEF='01,AA,3,P,FI’ |33104C 33104F (3 Gaiita)
00003C 00003F (3 Gaiita)
NU — mnopaBneHue HyneBoro 3HadeHus. Onuus MOAaBiseT

HYJEBBIE 3HAUEHU, BCTpEYaroIyecs B MoJe.

Hopmanbraoe cxarme (ommmuu NU wimm FI He ompenenensi)
MIPUBOAUT K TIPEJCTABICHUIO HYJIEBOTO 3HAYEHUS AByMs Oaiitamm
(omuH GaliT U1 3HAYECHUS JUIMHBI, BTOPOH — HEMOCPEICTBEHHO LIS
3HA4YEHHUs, B 3TOM CiIydae HyjieBoro). [IpumeneHune omnuu monasie-
HUS HYJIEBOH BEMYMHBI MPUBOJUT K BHYTPEHHEMY IPEICTABICHUIO
HYJIEBOH BEJIMYMHBI WHIMKATOPOM OJHOOANTHOTO «HYJIEBOTO TIOJISD».
CaMo HyneBO€ 3HaUEHUE HE XPAHUTCSL.

Psx mocnenoBaTenbHBIX TONEH, COAEPIKAIINX HYJIEBbIE 3HaYe-
HUS ¥ ompeneieHHbIX ¢ ommuedr NU, mpeacraBisioTcst ogqHOOaiTO-
BBIM «ITyCTHIM TIOJIEM» HHIUKATOPOM (IBOMYHOE TMpPEICTaBICHHUE
l1nnnnnn), rage nnnnnn — KOJMYECTBO COCEAHHUX OalTOB BHYTpH
OJIs, COAEpPKAIIUX HYJEBbIE 3Ha4eHHus, o0umumM uuciaoMm 1o 63. Ilo
ATOW NPUYHHE MO, orpe/esieHHbIe ¢ omueit NU, TOmKHBI OBITh 11O
BO3MOXXHOCTHU CTPYIIITUPOBAHBI BMECTE.

Ecnu onuua NU onpeneneHa Jjisi A€CKpUNTOpa, TO BCE Hyle-
BbIE 3HAYEHUS JI 3TOTO JECKPHUIITOpPA HE XPAHITCS B WHBEPTHUPO-
BaHHOM crucke. [loaromy pesynmsrarom komauael FIND (pemaxrtop
Natural), B KOTOpO HCIIONB3YETCSI 3TOT NECKPHUIITOP U JJIsl KOTOPOH
HyJIeBO€ 3HAYCHHE HCIIONIB3YeTCs ISl TMOUCKa, BCeraa OyneT OTCyT-
CTBHE BHIOpaHHBIX 3ammced. Jlake B TOM ciiydae, €Clid B HaMsTH
JAHHBIX UMEIOTCS 3aIlHCH, KOTOpBIE CoJiepKaT HYJIeBOE 3HAUYCHHE IS
neckpunropa. Ecnu neckpuntop, onpeneneHnsiid ¢ onued NU, uc-
TONIBE3YETCS MMl YIPABICHUS JIOTHYECKOH ITOCIIEeA0BATENFHOCTHIO
B KOMaHJAE YTCHHS B JIOTHUECKOH mocienoBarensHocTH (L3/L6),
3alMCcH, KOTOpbIe CoAepaT HyJeBOe 3Ha4deHHe Ji JECKPUIITOpa,
He OymyT YUTaThCA.
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Jeckpunrop, KOTOpbId HY)>KHO HMCIOJb30BaTh B KauyeCTBE OC-
HOBBI JIJIS CBS3M (haiiyia u i1l KOTOPOTO CYIIECTBYET OOJBIIOE KOJH-
YECTBO IyCTHIX 3HAYCHUH, JOMKEH ObITh ompezeneH ¢ omueit NU,
YTOOBI YMEHBIITUTH OO pa3Mep CIUCKOB CBSI3H.

Onmust NU He MokeT OBITh onpesesieHa IUisl TOJe, onpee-
JIEHHBIX ¢ 00benuHeHHbIMU onuusaMu NC/NN miu ¢ onnueit FI.

[Ipumep ncmonp3oBanus omun NU (tabn. 23) — C1 ykassi-
BaeT Ha | mycToe morre.

Tabnunma 23
Ipumep ucnonb3oBanns onuun NU
Bapuanr Omncane JlaHHble Buyrpennee
HCIIOJIb30BAHUA IIOJIB30BaTCIIA MIPEACTABICHUEC
Hopmansroe cxxarue |FNDEF='01,AA,2,B' 0000 0200 (2 GatiTa)
C ommueii FI FNDEF='01,AA,2,B,FF 0000 0000 (2 6aiiTa)
C ommueit NU FNDEF='01,AA,2,B,NU' 0000 C1 (1 Gaiit)

NC — SQL onmus wyneBoro 3HaueHus. B mone, kotopoe He
ompeneneHo ¢ oniueld NC (He MOACYUTHIBACTCA), HYJICBOE 3HAYCHHUE
SBIIACTCS WIM HyJIEeM, WIH TPoOenoM, B 3aBHCUMOCTH OT ¢opmara
OJISL.

B none, xotopoe onpeneneHo ¢ onuueit NC, Hynu nim npobe-
JIBL, OTIpeieNIeHHbIe B Oydepe 3ammucu, HHTEPIPETHPYIOTCS TO-pa3Ho-
My B 3aBUCHMOCTH OT 3HAU€HUS «HYJIEBOTO MHIMUKATOPa»: WIH Kak
WCTHHHBIE HYJIU WM NPpoOesbl (KaK «3Havyalue» HyJH), WK KakK He-
ompezencHHbIe 3HaYeHHs (Kak UCTHHHBIN SQL mim «He3Havamuey
HYJH).

Eciu mone, onpenenennoe ¢ omueit NC, He IMEET HUKAKOTO
3HAUCHMS, YKa3aHHOTO B Oydepe 3amucy, 3Ha4YeHUe OISl Bceraa 00-
pabatsiBaercs kKak SQL HynneBoe 3Ha4YeHHE.

Kornma untepnperupyercsa kak uctuHHb SQL Hynb, HyneBoe
3HaueHue yposieTBopseT SQL uHTepnpeTanuio mnojs, He UMEIOIIEro
HUKAaKOTO 3HaU€HHs. JTO 03HAYAET, YTO 3HAUCHHUE OIS He OBbIJIO BBe-
JIEHO; T. €. 3HAUeHHE T0JIs1 He OIpeeIeHO.

3HaueHHe HYJIEBOTO MHIMKATOpa OTBETCTBEHHO 332 BHYTPEHHEE
Adabas npexncrasnenue Hyns. JTO 3HAYEHHWE BCETHA MMEET AJIMHY
nBa Oalita U ¢opmar ¢ (HUKCUPOBAHHOH TOUKOM, HE3aBUCHUMO OT
¢dopmata nanHbix. OH ompenensieTcs B Oydepe 3amucu, Korja 3Hade-
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HUE TIOJIT 0OAaBIIsIeTCS WM OOHOBIISIETCS, M BO3BpamaeTcs B Oydep
3aIiCH, KOTZa 3HAYCHHUE MO YUTACTCA.

Hns xomann Update (oonoBnenus) (Ax) wim Add (mobasie-
Hus) (NX) 3HaYeHHE HYJICBOTO MHAMKATOPA JOJDKHO OBITH YCTaHOB-
neHo B Oydepe 3amucu B MOJOKEHHE, KOTOPOE COOTBETCTBYET 000-
3HaUeHHIO mosneil B ¢popmaTHoM Oydepe. YcTaHOBKa (LIecTHaALATE-
pUYIHOE 3HAYEHUE) TOJDKHA OBITH OHOWM U3 CICAYIOIINX:

FFFF — 3HaueHue mnoisisi YCTAaHOBJIEHO B «HE OIPENEICHOY,
HE3HAYalUi HyNb; Pa3iuyusi MEXIY «HET 3HaueHHs», JBOWYHBIC
HYJIM WM TPOOeIIbl Ui 1ojisi B Oy(depe 3arucu UrHOPUPYIOTCS; BCE
WHTEPIPETUPYIOTCS OJMHAKOBO KaK «HET 3HAUCHHSY,

0000 — HeT 3Ha4YeHus], IBOMYHbIC HYJIH WIH POOEBI IS 1M0-
151 B Oydepe 3amucu MHTEPIPETUPYIOTCS KaK HE3Hadallye HyJeBbIE
3HAUCHHSI.

Hns xomang Read (urenus) (Lx) wmm Find ¢ Read (mowmcka
¢ ureHueM) (Sx ¢ ¢opmatHbIM Oydepom) Baiia mporpamma J0KHA
MPOBEPSATh 3HAUYCHHE HYJICBOTO MHIMKATOpa, BO3BPAIEHHOTO B IIO-
3unuo Oydepa 3ammcy, COOTBETCTBYIOIIYIO MO3UIUH MO B (op-
MatHOM Oycdepe. HyneBolt mHAMKATOp MOXKET MPUHAMATH CIEIyFO-
[IMe 3HAYCHUS:

FFFF — Honb wim ipo0ert B 1oJie He BayKHBI;

0000 — HONB MK TIPOOET B TIOJIE — 3HAJAIIee 3HaYCeHHE, T. €.
VICTUHHBIN HOJb WM MTPOOeT;

XXXX — TI0JIE YCEUeHO, 3HAYCHHE HYJIEBOTO MHIUKATOpa CO-
JEPXKUT UTHHY (XXXX) MOJTHOTO 3HAYCHHS, KOTOPOE XPAHUTCS B 3aITH-
cH 6a3bl JaHHBIX.

«lnunnsbie 3HaueHus» (Long Alpha)

[peanararoTcst crnemyronye ONIMU JJIsi JAHHOTO Iapamerpa
(puc. 69):

L4 — nnuaHOE andasutHO-II(poBOE TONTE (4 Oaiira);

LA — nnunHOoe andaputHo-1upoBoe moie (2 Oaiira).

Onmym L4 n LA MoryT HCIons30BaTbes A Toen andaBut-
HO-ttn(poBoro Qopmara. [Ipu >TOM Takoe TOIE MOXKET CONEPIKAThH
3HaYeHUe AIUHOM 10 16,381 OaiiT.
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'(1) : UNTITLED

Format:
Length:

Suppression:

Long Alpha

Define... | [Ny

Puc. 69. ®ynxuus Long Alpha

Jeckpunrop (Descriptor)

JlonyckaeTcs ¥ yCTaHaBIMBAETCs 110 YMOJIYAHUIO IyCTOE 3Ha-
yenue. Jlto6oe mosne npu onpenenerann FDT moxet ObITh ompenee-
HO JIeCKpUNTOpoM. [lJis 1osIsl, OIpeAEIeHHOr0 AECKPUIITOPOM, OyaeT
CAeNaH BXOI B HHBEPTUPOBAHHOM CIIMCKE acCOLMATOpa, KOTOPBII
MO3BOJIUT ATOMY IIOJIFO: HCIONB30BaThCsi B BBIPAKEHUM IMOWUCKA U B
Ka4ecTBe KJroya copTupoBku B komaHzae FIND, ynpasiate nocieno-
BaTeNIbHBIM JIOTUYECKUM YTEHHEM WM HCIOJIb30BaThCS M CBA3M
¢aiina.

Ecnu neckpuntopHoe moje He MHULMAIU3UPOBAHO U JIOTHU-
YeCKH MaJaeT MUMO KOHIA (U3MUYECKOH 3allUCH, BXOI WHBEPTUPO-
BAaHHOT'O CIIMCKa AJISl TOH 3amucH He (popMHUpyeTCs IO MPUIHMHE MPO-
n3BonuTeNbHOCTH. OIIUS JECKpPUNTOpa JOKHA HCIOIb30BaThC
OCTOPOXKHO, OCOOCHHO ecni (aifiyi OONBIION M ToNe, KOTOpoe pac-
CMaTpHUBAETCS KaK AECKPUITOP, YACTO OOHOBIIAETCS.

B npouecce onpeneneHus 3anucy MpeIaraloTcs CIeAyoIue
onmwmu A1 mapametpa «/leckpumnrop» (puc. 70):

DE — neckpuntop;

SB — cy0OneckpunrTop;

SP — cymepaeckpunrop;

HY — runepaeckpunrop;

PH — ¢onetnveckuii neckpunrop.

[Tpu onpeneneHWU BceX THIOB JIECKpHIITOpa (KpoMe QoHeTH-
YEeCKOT0) MOXET OBITh UCIONB30BaHa OMIHUS YHUKAIBHOTO JECKPHUII-
topa (Unique), a ans onpenesneHust CyoJecKpunopa, cyrnepuecKpHiI-
TOpa, TUIIEPACCKPUNTOPa M (POHETHUECKOTO JECKPHUIITOPA UCIIONb3Y-
etcs anprepHaruBa Define. ..
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\; Descriptor

3
DE

sSP
|: ’jHY Fre Frt Len Suppr NV NN HF Des
I PH -

Puc. 70. Onpenenenne neckpuntopa

SB — onucanue cyopeckpunrTopa

CyOneckpurnrop — 3TO IECKPHUINTOP, CO3MAHHBIM W3 YacTH
3IIEMEHTAPHOTO MOJIsL. DIEMEHTapHOE TI0JIE MOXKET OBITh WK HE OBITH
JIECKPUNTOPOM HerocpencTBeHHO. CyOIecKpUnTop MOKET TaKKe HC-
TIOJIB30BaThCS Kak CyOIlolie, T. €. OH MOXET OBITh ompeneicH B Gop-
MatHOM Oydepe Ui onpeeneHus GopMaTa BEIXOTHBIX 3alHCEH.

CyOaecKkpunTop AOMKEH OBITh OMNpENeNeH CO CIEAYIOIIUMHU
napamMeTpamH:

UMl — TIpaBWiIa MPUCBOCHHSI UMEHH CYOJEeCKPUITOPY HICH-
TUYHBI TEM, KOTOpPBIE UCTIONB3YIOTCS U1 UMeHH noiist Adabas;

UQ (onums Unique) — yKa3bIBaeT, 4TO CYOJECKPUITOP AOJ-
CEH OBITh OIpeJIeNIeH KaK YHUKAIbLHBIN;

HCXOHOE II0JIE — MMS HCXOAHOTO TOJISl, U3 KOTOPOro Oyner
MOJTy4eH cyOAeCKpHIITOD;

Ha4yallo — OTHOCUTENbHAs Mo3ulus OaiiTa B mpezenax UCXo/-
HOTO TIOJISI, T/Ie HAUMHAETCSI OTMCaHKe CYOJeCKPUITOPa;

KOHEIl — OTHOCHTEINIbHAs Mo3UIMs OaiTa B Tpeaenax MCXO/-
HOTO TIOJISI, T/Ie KOHYAETCs ONMCaHue CyO/IeCKPUIITOpA.

[oacyer mapaMeTpoB «HAYAlO» U «KOHEID JIENAeTCsl ClieBa
HampaBo HauuHas ¢ 1 ans andaBUTHO-IM(POBBIX TONEH U crpaBa
HaJeBO HauWHas ¢ 1 A7 MUPPOBBIX U JBOWYHBIX Toned. Ecmu wc-
XOJIHOE TIOJe ompelneneHo ¢ (opmaTtoM P, 3HaK pe3ylbTHPYIOLIETO
3HauUCHHS CyOaecKpunTopa OyneT B3AT U3 4 OUTOB MIAJIIETO pa3psi-
na Oafita mmaamero paspsina (1 6aiT).

HcxomaHoe nose MOXKeT OBITh:

— IECKPHUIITOPOM;

— 3JIeMEHTAPHBIM IOJIEM;

— MHOXKECTBEHHBIM TMOJieM (HO HE KOHKpETHas peaiu3aius
MHOXXECTBEHHOI'O TTOJIf);
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— BXOJIUTh B COCTaB MEPUOANYECKON TPYIIbI (HO HE KOHKPET-
Hasl pean3anysi NepUOANIECKON TPYIIIBI).

HcxonHoe mosne He MOXeT ObITh:

— cy0/cyneprionieM, CyOICCKPHUIITOPOM, CYIEPISCKPUITOPOM
UK GOHETHYECKUM JECKPUIITOPOM;

— G ¢dopwmara (c mIaBarOIICH TOIKON).

Ecau none onpeneneno ¢ onmueit NU, Hukakue BXOIbl HE Te-
HEPUPYIOTCS B MHBEPTHPOBAHHOM CITHCKE CYOJCCKpHUIITOpa JIS TeX
3amiceid, KOTOpbIe ColepXaT HyJIeBoe 3HaueHHe (B Mpenenax omnpe-
JIEJIEHHBIX OalT mo3uimid) i mois. dopMar TOT Ke caMbld, YTO
W JUJTSl ICXOTHOTO TTOJIS.

Ecnu ucxomHoe moje He MHULMATM3UPOBAHO U JJOTMYECKH Ta-
JaeT MUMO KOHIA (DU3MUYECKOHM 3alucH, BXOJI WHBEPTHPOBAHHOTO
CTHCKa JJIsl 9TOH 3amucy He POpMHUpYETCsl M0 MPUYHHE MPOU3BOJIH-
TeNBHOCTU. B 3TOM cityuae i co3aHusi BXOa HHBEPTUPOBAHHOTO
cnmcka HeoOxomumo aim pasrpy3uts ¢ ommmerr SHORT, pasy-
IJIOTHUTL W 3arpy3uTb IMOBTOPHO WJIM MCIIOJIB30BaThb IPUKIAJHYIO
MporpaMMy Tl HHAHATTU3AINH TTOJIs KaKI0H 3amucu (aiina.

CuHTakcuc cyOmecKpunTopa JOIDKEH OBITh OMHCAaH TOCpel-
CTBOM HCIIOJIb30BaHus anbTepHatuBhl ‘Define’ (puc. 71).

¥'DBA Workbench ¥5.1.1.01 -0l x|
Edit  Window

I, DBA Workbench ¥5.1.1.01 - Database List P[]
M |7\ Files : DB 'DEFAULT-DATABASE'(1) i ] 3

B u FDT Editor ; DB 'DEFAULT-DATABASE'(1) : UNTITLED

_| L | iEDefine Descriptor : DB 'DEFAULT-DATABASE'(1) : Descr. A2
Name Begin End
—]
Al 1 10 ﬂ
|
[
L
Muodify. 0K
Cancel
Delete | Help |

Puc. 71. Onpenernenne cuHTaKcuca CyoecKpunTopa
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B okne «Define Descriptor» HE00X0IUMO ONPEAETUTH UCXO-
HOE TI0JIe, Ha4aJI0 M KOHell CyOJeCKpuITopa:

— uma ucxonHoro monst (Name). [locpencTBom monst co crmc-
koM ‘Name’ (oToOpakaroTCsl yKe OIpEeIeICHHBIC MOJsI) He00X0IUMO
BBIOpATh UCXOAHOE MOJIE AJIS CyONeCKPUIITOPA;

—navano (Begin). B momne «Begin» yka3piBaeTcsl mapamerp
«HAYAIIO CYOJIECKPUIITOPAY.

— kouer; (End). B nmone «End» yka3piBaeTcst mapameTp «KOHEI]
CYOIECKPUIITOPaY;

— anprepHartuBa «100aBuTh» (Add). ITocne onpeaeneHus mna-
paMeTpoB MMEHH HMCXOIHOTO IOJIsl, Havyajla ¥ KOHIA JUIsS Ompeese-
HUSl CyOJecKpUnTopa HEeoOXOAMMO BBIOpaTh anbrepHaTuBy «Addy.
[Ipu sTOM 3amMch OMpeneNeHHOro CyOAECKpUITOpa OTOOpakaeTcs
B COOTBETCTBYIOIIEM TIOJIE;

— anprepHaTuBa «u3MeHUTH» (Modify). [Inga msmeneHus yka-
3aHHBIX NTAPAMETPOB CYyOIECKPHUIITOPA CIEAYET UCTIONB30BATh OILHIO
«Modify»;

— anprepHartuBa «ynanuthy» (Delete). Jlns ymaneHus paHee
YKa3aHHbIX IapaMeTpOB CYONECKPUNTOpa CIedyeT HCIOJIb30BaTh
omuto «Delete.

Juis coxpaHeHHs TapaMmeTpoB CyOJIECKPHIITOpPa HYKHO BOC-
MOJB30BaThesl cucTeMHO kHonkoi «OKy. Ilpu onpenenenun cyone-
CKPHIITOPA CJIEAYET YUUTHIBaTh, YTO B Ka4E€CTBE MapaMeTpa «HCXOH-
HOE TI0JIe», KaK CIIeAyeT U3 CBOWCTB CyOAEeCKpUNTOpa, MOXKET OBITH
BBIOPaHO TOJMBKO OIHO IOJIE U3 YK€ ONpelesieHHbIX. B mpoTuBHOM
CiIydae 3Ha4e€HHE JaHHOTO MapaMeTpa He OyAeT MPHHATO CHCTEMOH,
0 ueM npoekTupoBiuk BJl Oyaer yBemomiieH cooOrienreM (puc. 72).

i

' Too many fields referenced by
) definition of descriptor 'A3" !

Puc. 72. UadopmarnmonHoe cooduieHue,
HOJTy4aeMoe TP BEIOOpE HECKOIBKUX UCXOHBIX MoJIeH
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Ompeneneane mapamerpoB «ums» u UQ (Unique) cyOme-
CKPUNITOPA OCYIIECTRIISICTCS MIPU MTOMOIIM OCHOBHOTO OKHA PEIaKTO-
pa FDT.

SP — onncaHue cynepaecKpunTopa

CynepaecKpunTop — 3TO JECKPUNTOP, CO3AaHHBIA W3 He-
CKOJIBKMX IOJIEH, yacTeil moneii nin ux xomouHauu. Kaxmgoe mone-
MIePBOUCTOYHHK (MJIM YaCTh IOJIS) MUCIOIB3YEeMOE IS OIPEICICHUS
CyNepIAECKPUIITOPa, HA3bIBACTCS HCXOXHBIM. CylepAaecKpUITOp MO-
JKeT OBITh ONpEACNICH C MCIONb30BaHUEeM OT 2 10 20 MCXOMHBIX TO-
ned wiam dacted moisa. CynepIecKpHUITop MOXKET OBITh OINpenesieH
KaK YHUKaJIbHbIH aeckpunrop. CynepaecKpunTop MOXKET TaKKe UC-
MOJIL30BAThCA KaK CYIEpIoyie, T. €. OH MOXET OBITh OmpeaeicH
B (hopmaTHOM Oydepe ans onpenenenus Gpopmara BHIXOAHOH 3aIUCH.

CynepcKpHITop I0JKEH OBITh ONpPEACCH CO CICAYIOIUMHU
napaMeTpamu:

— UM — TpaBWJa NPUCBOCHUS WMEHU CYIEPIASCKPUIITO-
Py HACHTUYHBI TEM, KOTOPHIC HCIOJB3YIOTCS Ui HUMCHH IOJIS
Adabas;

—UQ (ommus Unique) — yKas3bIBaeT, 4TO CYNEPAECCKPUIITOP
JIOJDKEH OBITh ONpeesicH KaK YHUKAIbHBIH;

— UCXOMTHOE TI0JIE — MM UCXOMHOTO OIS, U3 KOTOPOro OyaeT
MONTy4YeH IIEMEHT CYNEepACCKPHUIITOPA; MOXKET OBITH ONMpEIeNIeHO 10
20 HCXOTHBIX MOJICH;

— HAyaJl0 — OTHOCHTEJIbHAs TO3MIIMs OaliTa B IpeIesiax Huc-
XOJTHOTO TIOJIS, TJIe HAYMHAETCS OMMCaHKE CYTIePIeCKPUTITOPA;

— KOHEIl — OTHOCHUTeNbHas Mo3unus OaiiTa B Npeneiax WC-
XOIHOTO TIOJIS, T/I€ 3aKaHYMBACTCS OMMMCAHUE CYTIEPAECKPUIITOPA.

[ToncueT mapaMeTpoOB «HA4YadO» U «KOHEID» JEIaeTCs CIeBa
HampaBo Ha4WHASA ¢ | Ansa andaBUTHO-IU(POBHIX TOJIEH W CIIpaBa
HaJeBO HaunHAs ¢ | st UPOBBIX U TBOMYHBIX MoJei. Jis imrobo-
IO UCXOJHOTO TOJIsI, KPOME TEX, KOTOPhIC orpeseiieHsl kak FI, 3Have-
HUS Hadaja ¥ KOHIIA UMEIOT CHITY B TIpeJlelax pa3penieHHoTo auara-
30Ha JJIs THIA JAHHBIX KCXOIHOTO ITOJIS.

Hcxoanoe mose MOXET OBITh:

— BJIEMEHTAPHBIM WJIM MaKCUMyMOM OJIHUM MHOKECTBEHHBIM
roJieM (HO He OTIPENETICHHOTO 3HAYeHNST MHOKECTBEHHOTO TTOJIs);
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— B Ipefesax MepUOAUYECKON IpyNIbl (HO HE OIpeleieHHas
peanuzanus);

— IE€CKPHUIITOPOM.

HcxonHoe nosne He MOXeT ObITh:

— cynep-, cy0- nian (POHETHYECKUM JECKPUIITOPOM;

— G ¢dopmara (¢ mnaBaromIei TOUKON);

—nosne omuu NC, ecim Ipyroe MCXOIHOE T10jie — II0JIe OTI-
muu NU;

— IIUHHBIM andaBUTHO-IUGPoBbIM (LA) nonem.

Ecnu ucxognoe mone omnpeneneHo ¢ onuuert NU, Hukakue
BXOJIbl HE TCHEPHUPYIOTCS B HMHBEPTHPOBAHHOM CIHICKE CyIeple-
CKpUITOpa ISl 3allUCel, COACP KAIUX HYJIEBbIC 3HAYCHUS AJIS MOJISL.
OTO AEHCTBUTENFHO HE3aBHCUMO OT NMPHCYTCTBHS WM OTCYTCTBHUS
3HAUCHHH JIJISl IPYTUX 3JIEMEHTOB CYNEPeCKPUTITOPA.

Ecnu ucxonHoe moje He MHULMATU3UPOBAHO U JOIMYECKH Ma-
JaeT MUMO KOHIA (U3MYECKOH 3ammcH, BXOI HWHBEPTHPOBAHHOIO
CIHCKa JIJISl 9TOM 3armucy He (pOpMHUpYETCsl IO MPUYHHE POU3BOJIH-
TeNBHOCTU. B 3TOM cityuae Juist cO37aHusi BXO/Ia HHBEPTUPOBAHHOTO
cnucka HeoOxomumo (aiin pasrpysuts ¢ onumeii SHORT, pazy-
IUIOTHUTHh M 3arpy3uTh MOBTOPHO MJIM HCIIOJB30BaTh MPHKIAIHYIO
MporpaMMy JJisi HHAIATU3AIKH TI0JIsl KaKA0H 3anucu (aiina.

[lonnas nnuHa M1000r0 3HAYEHUS CYNEPACCKPUITOPA HE MO-
KeT TpeBbImarh 253 Oaiira (andaButHO-IMPpoBHIE) MK 126 (1BO-
WYHBIX) OaiitoB. CymnepAaecKpunTop MMeeT aidaBUTHO-IH(POBOI
¢dbopmat, ecau KakoW-HUOYIb 3JIEMEHT CYNEepAECCKPUITOpa IMONy4YeH
n3 andaBUTHO-UIU(POBOrO MCXOJHOTO IOJIS; MHAYE CYNEpACCKPHUII-
TOp MMEET JBOUYHBIN (opMar.

Bce cynepneckpunTopbl 1BOMYHOTO (hopMara 00padaThiBarOT-
cs Kak yucia 0e3 3Haka. CHHTAKCHC CYNEpAECKPHUIITOpa IOJDKECH
OBITH OIIMCAH MOCPEICTBOM HCIIONB30BaHuUs anbTepHaTHBhl «Define»
AHaJIOTMYHO OINMCAHUWIO CHHTaKcuca cybomeckpumntopa. [Ipu omnpene-
JICHUU CYNEPAECKPUNTOPA, B OLIMYME OT CyOINECKpUITOpa, B Kade-
CTBE MCXOJHBIX MOT'YT UCHOJB30BaThca OT 2 10 20 yXe OIpenesieH-
HeIX B TaOmuue FDT monei.

Omnpenenenne mapametpoB «umss» 1 UQ (Unique) cymepae-
CKPHIITOPA OCYIIECTBIISETCS IIPH ITOMOIIY OCHOBHOIO OKHA PEeNaKToO-
pa FDT.
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HY — onucanue runepaecKpunTopa

Oniysi TUNIEPASCKPUIITOPA TIO3BOJISIET CTCHEPUPOBATh 3HAUE-
HUS JISCKPUNTOPA HA OCHOBAaHUU AITOPUTMA, 00ECICUESHHOTO IOJb-
30BaresieM.

3HaYeHHUsS OCHOBaHBI HAa aJrOPUTMAX, 3aKOJUPOBAHHBIX B CIIC-
IUATBHBIX TOJB30BATENbCKUX BBIXOAAX THUIEpAecKpuntopa (0T
HEXO01 mo HEX31). KaxmoMy rumepaecKpunTopy IOJDKeH OBITh
Ha3Hau€H TI0JH30BATENIbCKUN BBIXOMA, M OTHEIBHBIN IOJIb30BaTEIb-
CKUH BBIXOJ] MOXET 00pabaThiBaTh MHOXKECTBO THIIEPIESCKPUIITOPOB
(puc. 73).

T'unepmeckpurnrop HI, File=20

T'nmepmeckpuntop H1, File=30 ITonn3oBaTensCKHI BEIXOT 4 ITd
runepaeckpuntopa (HEX4)

Tunepaeckpunrop Y7, File=30

TI'unepoeckpunrop FA, File=9 } Ilonp30BaTenbCKHI BEIXOI 9 ITa

runepaeckpunTopa (HEX9)

Puc. 73. Tunepaeckpuritop u nojib30BaTENbCKUE BHIXOIbI

BxonHbie mapamMeTpbl HEOOXOMUMBIC IS TIOJIH30BATEIIECKOTO
BBIXOJIA:

— UM TUTIEPJIECKPHUIITOPA;

— "HoMep (aiina;

— aJpeca TMOJeH, B3SITBHIX W3 3alHMCHU MaMSATU JaHHBIX, BMECTE
¢ numeHeM monst u PE wamekcom (ecnu mpumensercs). OTu aapeca
YKa3bIBAIOT HA C)KaThIC 3HAYCHIUS TIOJICH.

[Tonb3oBaTenbCKUil BBIXOJ JTOJKEH BO3BPATUTH 3HAUYCHHUE Je-
ckpunitopa (DVT) B cxxatom dopmare. MokeT ObITh HE BO3BpAIICHO
HUKAKOTO 3HAYCHMS WJIM OIHO WJIM OOJIbIIEE KOJIMYSCTBO 3HAUYCHHIMA
B 3aBucumoctu ot omuuii (PE, MU), onpeneneHHbIx myis rumnep/e-
CKpHIITOpA.

Hcxonueiii ISN, Ha3HaueHHBINH IS BXOJHOTO 3HAYCHHS, MO-
XKET OBITh U3MECHEH.
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IIpu ucnonb30BaHUM TMIIEPAECKPUNTOPOB HY)KHO YUHUTHIBATH
CJIEYIOIIE TPUMEYaHNS:

— IIPOEKTUPOBILMUK ompeaenser (opMmar, [UIMHY U ONIHUU TH-
nepaeckpunropa. OHM HE MOTYT OBITH B3SIThl OT HMCXOJHOIO IO,
onpeneneHHoro B napamerpe HY;

— IIONCK, HCHOJB3YIOIUN 3HAYeHHE THIEPAECCKPUIITOPa,
BBIITOJIHACTCA TEM KE CHOCO6OM, 4UTO YU I CTaHAAPTHBIX ACCKPHII-
TOPOB;

— IPOEKTUPOBLIMK OTBETCTBEH 32 CO3/1aHUE KOPPEKTHBIX 3Ha-
YeHUH runepaeckpunropa. Her HUKakoro cTaHAapTHOrO IyTH IIPO-
BEPKHU 3HAUEHUH THIEPACCKpUIITOPa HAa HEJIOCTHOCTE B IMaMATH OaH-
HbIX. [lomp30BaTens AOMKEH YCTAHOBUTD NMPABUIIA ONUCAHUS KaXI0-
r'O 3HAUEHUS U IPOBEPKU KOPPEKTHOCTH 3HAUCHMS,

— ecn popMaT THIEPJECKPUNITOpA YIAKOBAHHBIA WK pacra-
KoBaHHBIN, Adabas mpoBepsieT BO3BpallleHHBbIC 3HAYCHUS Ha Ipa-
BUWJIBHOCTb. 3HAK MoM0aiTa /Ui YIaKOBAHHOTO 3HAYEHHUSI MOXET CO-
nepxkarb A, C, E, F (monoxwurensueiif) unn B, D (oTpunatenbHbiii).
Adabas npeoOpa3yer 3Hak B F wiu D;

—ecnu Gailyn comepKUT OONblIe OTHOrO TMIEPAECKPHUIITOPA,
Ha3sHA4YCHHBIC BBIXO/JbI BBI3BIBAIOTCA B aJ'I(baBI/ITHOM MOpAAKE UMCH
TUIEPAECKPUIITOPOB.

l'unepreckpuntop JOMKEH OBITH ONPEAEICH CO CIECAYIOIINMHU
napamMeTpamH:

— HOoMep — sapo Adabas MCHoB3yeT 3TOT HOMEp IS OIpe-
JeTICHHs T10JIb30BATENILCKOTO BBIXO/A THIEPAECKPUIITOPA, KOTOPBIH
OyZieT BbI3BaH;

— UM — IIpaBUjla IPUCBOCHHA HMMCHU THUIICPACCKPUIITOPY
WACHTHYHBI TEM, KOTOpbIE HCIONB3YIOTCA AJ1sl HMeHH 1ojst Adabas;

— IJIMHA — [0 YMOJTYaHHIO.

— ¢opmar — (opMaThl HISHTUYHBI TE€M, KOTOPbIE HCIIOJb3Y-
FOTCS JiyIst uMeHHM mojst Adabas;

— OILMSI — BMECTE C T'MIIEPIECKPUINTOPOM MOIYT HCIIOJb30-
Batbeca caenyromue onuuu: MU — MHOXecTBeHHOe mone; NU —
[IOZIaBJICHUE HYJIEBOrO 3HaueHus; PE — mosie nepuoanueckoit rpy-
nel; UQ — yHHKaNbHBIA AeckpunTop; SV — co31aHue Moucka 3Ha-
YCHUM;

— UCXOHOE TI0JI€ — TUMEPAECKPUNTOP MOXKET UMETH OT 1 110
20 ucxomueix nonei. imena momneit u agpeca nepeaaroTcs mojib30Ba-
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TeJIbCKOMY BBIXOy. Eciin ucxomHoe nosie onpezaeneHo ¢ oniueid NU,
HUKAaKUE€ BXOJbl HE TCHEPUPYIOTCS B MHBEPTHUPOBAHHOM CIIUCKE TH-
MIEPJECKPUNTOPA AJIS 3alHMCEN, CONEPIKaINX HYJIEBblE 3HAUEHUS T10-
7. DTO HE 3aBHCUT OT MPHUCYTCTBHUS WM OTCYTCTBHSA 3HAUCHUH IS
JIPYTUX JIEMEHTOB 'MIIEPAECCKPUIITOPA.

Ecnu ncxogHoe nosie He HHUIMAIU3UPOBAHO U JJOTHYECKH OHO
ImonagactT MUMO KOHIIA (I)HSH‘ICCKOP’I 3aIiucu, TO BXOJ MHBECPTUPOBAH-
HOTO CITUCKA JIJISl 3TOM 3amucu He GopMHpYeTCs 10 MPUIHHE MTPOU3-
BOJIUTENBHOCTH. B 3TOM cityuae assl co3maHus BX0/la HHBEPTUPOBAH-
HOrO crucka Heobxomumo Qaiin pasrpysuth ¢ omnmuerd SHORT,
pasyIIOTHUTH U 3arpy3UTh IOBTOPHO WJIM HCIIOJIB30BaTh IPHUKIIAJ-
HYIO MPOTPaMMY ISl HHUITHATM3AINA OIS KaKI0U 3anmucH (paiina.

CuHTaKCUC TUIIEPAECCKPUNITOPA JA0JDKEH OBITh OMHMCaH Mocpel-
CTBOM HCIIOJIb30BaHus abTepHaTuBbl «Define» (puc. 74).

& DBA Workbench ¥5.1.1.01 I =]
Edit Window

| ; DBA Workbench ¥5.1.1.01 - Database List =|0] x|
M | Files : DB 'DEFAULT-DATABASE'(1) o ] 5

Ml & FDT Editor : DB 'DEFAULT-DATABASE'(1) : UNTITLED

I i E‘Deﬁne Descriptor : DB 'DEFAULT-DATABASE'(1) : Descr. AZ
Options

Begin End

Hyperexit No.: I:l
1 [

[~ Search value generation

I | | I Muliplc valuc desriplor

" Periodic group index usage

=

»
1 a

£
4

ity
Add Cancel

Delete | Help |

Puc. 74. Onpenenenue CHHTaKcuca TUNEPAECKPUITOPA

B okne «Define Descriptor» omnpenenstorcsi cieqyiomue mna-
paMmeTpbl TUIIEePIECKPUIITOPA:

— ums ucxogHoro mons (Name). [TocpeacTBoM 1oist ¢o CImc-
koM ‘Name’ (oTOOpaxaroTcsi y>Ke OnpeesIeHHbIE MM0JIs1) HEOOXOAUMO
BBIOPATH UCXOMHOE TI0JIE (MCXOMHBIC TTOJIS) ISl TUTIEPACCKPHUITOPA;
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—navano (Begin) u xoner (End). B momsx «Begin» u «End»
ABTOMATHYECKH YCTaHABIMBACTCA IIONHAs JJMHA HMCXOAHBIX MOJEH
runepaeckpunTopa. s NpoeKTHPOBIIMKA TH OIS SBISIOTCS He-
aKTUBHBIMH M HE NOJUIEKAT U3MEHEHUIO,

— HOMep Tmoib30Bareibckoro Beixoga (Hyperexit No.). Ilo-
CPeACTBOM JAHHOTO TOJII HEOOXOIMMO YCTaHOBHTH MapaMeTp «HO-
MEp THIEPAECKPUIITOPAY;

—ommuu (Options). 3aeck ONpenemsiFoTcs] TaKue COCTaBIISIO-
mue napamerpa «onuus» kak MU — anprepratuBa «Multiple value
descriptor», PE — anerepnatuBa «Periodic group index usage»
u SV — ansrepHaruBa «Search value generation»;

— anprepHaTuBa «100aBUTH» (Add). Ilocne ompenenenus ma-
paMeTpoB THUIEPAECKPHUIITOPA, HEOOXOAUMO BHIOPATh aNbTEPHATHBY
«Addy. TIpu 3ToM 3anuch OMPEEICHHOTO THIIEPACCKPHUIITOPA OTO0-
paskaeTcs B COOTBETCTBYIOIIEM II0JIE;

— anprepHaTuBa «u3MeHUTH» (Modify). [Inga m3smenenus yka-
3aHHBIX MMapaMETPOB TUMEPAECKPHIITOPA CIEAYET HUCIONIL30BAThH OIl-
o «Modifyy;

— anprepHaTHBa «ygamutey (Delete). [lns ynmanenus panee
YKa3aHHBIX MapamMeTpoB TUIEPACCKPHUIITOPa CIEAYyeT HCIOJIb30BaTh
oo «Deletey.

JInst coxpaHeHus ITapaMeTpoB TUIEPASCKPUIITOPA HY)KHO BOC-
MOJIB30BATHCS CUCTEMHOM KHOMKOU «OK».

OmnpeneneHne MmapaMeTpoB «UMS», «IJIUHA», «popMar» TH-
HEePIECKPUNTOPA, a TaKXKe TaKHX COCTABIAIONIMX IapaMeTpa «oll-
uus», kak UQ u NU, ocyiecTsisieTcs Npy NOMOIIM OCHOBHOTO OKHA
penakropa FDT, ananorn4yno onpenenaeHuo napameTpoB «ums», UQ
(Unique) cy06- u cymepliecKpumnTopa.

Jnst Jrydiero moHUMAaHMS MPOLETyPHI OIIPe/IeNICHHs THIIep/ie-
CKpUNITOpa HIKE TIPUBEICH MTPUMEP €ro omucaHus (Tadm. 24).

Ornrcanue runepaeCKpUITopa:

HYPDE="2,NH,60,A,MU,NU=LN,FN,FR’

l'unepaeckpunTopy Ha3HA4Y€H IOJb30BAaTENbCKUN BBIXOH 2
u ums runepaeckpunropa — HN.

Jnuna runepaeckpuntopa — 60, popmar — andaButHO-1HD-
poBoit u MHOKecTBeHHOE (MU) mose ¢ monaBinenneM Hyineit (NU).

3HaueHus I TUIIEPACCKPUIITOPA TOKHBI OBITH OTyYeHBI U3
noneit LN, FN u FR.
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Tabonuma 24

IIpumep onucaHus runepaecKpUnTopa

Ornucanue ONpeaCIIEMBIX monen

3HaueHUsI MMOJICH

FNDEF='01,LN,20,A,DE,NU' Damutus
FNDEF='01,FN,20,A,MU,NU' Nwms
FNDEF='01,ID,4,B,NU' Wnentudukarop
FNDEF='01,AG,3,U’ Bo3spact
FNDEF='01,AD,PE' Anpec
FNDEF='02,CI,20,A,NU" T'opon
FNDEF='02,ST,20,A,NU' VYnuna
FNDEF='01,FA,PE' Poncreennnku

FNDEF='02,NR,20,A,NU

damuins poACTBEHHUKA

FNDEF='02,FR,20,A, MU NU'

WMs poncTBeHHMKA

PH — ¢oneTnuyeckmii necKpunTop

B pesynbrare BemonHenusi komaunel FIND  (pemaktop
Natural) ¢ ucronb3oBanreM (HOHETHISCKOTO JAECKPUITOPA BCE BO3-
BpallieHHBIC 3aluch OymyT comepikaTh MOAOOHBIE (OHETHYCCKUE
3HaueHus (MMETh aHaJOTH4YHOe MpousHolieHne). donernyeckoe 3Ha-
YEeHHUE IECKPUIITOpa OCHOBAHO Ha MepBbiX 20 OalTax 3HAYCHUS TOJIS.
PaccmarpuBatorcsi ToNbKO anaBUTHBIE 3HAYEHUS; YHCIOBBIE 3HAYe-
HUS, CHelHalbHble CUMBOJIBI U TpoOensl MrHopupyroTcs. Hwknuit
W BEPXHHUH perucTpsl andaBUTHO-IU(POBBIX CHUMBOJOB BHYTPEHHE
NJICHTHUYHBI.

DOHETHYECKHIA TECKPUTITOP JOIDKEH OBITH OMpEeNieH CO Clle-
OYIOLUIMMU TapaMeTpamMu:

— UM — TpaBWia NPUCBOCHHUS MMEHH (OHETHUYECKOMY Jie-
CKpUIITOPY MACHTHYHBI TEM, KOTOPBIC MCIOJB3YIOTCA IJ1d UMCHU I10-
151 Adabas;

— ToJIe — UMl oA, KOTopoe OyneT TpaHCKpuOupoBaHO ¢o-
HETHYECKH.

[lone nomxHO OBIT:

— DIIEMEHTAPHBIM WJIH MHOXXECTBEHHBIM;

— ompeneiacHo B aaBUTHO-IIUGPOBOM (hopMmare.

[Tone MoXeT OBITH IECKPHIITOPOM.

[Tone He Moxer:

— OBITB Cy0-, CyIIep- MM THIEPIECKPUTITOPOM;

— BXOAUTH B COCTAB [EPUOIUYECKOM IPYIIIIbI;
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— HCIIONIB30BAThCS KaK UCXOAHOE ToJie i Oosee 4eM OHOTO
(hOHETHUYECKOTO AECKPUNITOPA.

Ecnu nmone ompeneneno ¢ onuueit NU, HUKakue BXOABI HE Te-
HEPUPYIOTCS B MHBEPTUPOBAHHOM CIHUCKE (DOHETUUECKOTO JIECKPHII-
TOpa Ul TeX 3alucel, KOTOphIe COAEpXaT HyJIeBOEe 3HaYCHHUE (B Ipe-
JieNiaX ONpenesieHHbIX OalToB Mo3uIMi) A nond. dopmar ToT xe
CaMBbIi, 9YTO M JJIS TTOJISI.

Ecnu nmone He MHUNIMATN3UPOBAHO U JIOTUYECKHU MMaJaeT MAUMO
KOHIa (pU3MYECKOH 3amucH, BXOI HHBEPTUPOBAHHOTO CIMCKA JJIs
9TOH 3amucu He (GOPMUPYETCS MO MPUYHHE MPOU3BOJAMTEIBHOCTH.
B stom ciydae s co3maHus BXOAa HHBEPTHPOBAHHOTO CITHICKA
HeoOxomumo (¢haiin pasrpy3uth ¢ ommuedt SHORT, pa3ymioTHUTH
Y 3arpy3uTh MOBTOPHO WJIM HCIIONB30BATh MPHUKIATHYIO MIPOrPaMMy
JUTSL MHUITMAJIM3AIAH 110 KaXKI0H 3anucH (aiina.

CunTtakcuc (OHETHYECKOrO NECKPUINTOPA JOIKEH OBITh OIH-
CaH MOCPEICTBOM MCIIOJIb30BaHus ansrepHaTtuBbl «Definey (puc. 75).

&FiDBA Workbench ¥5.1.1.01 =1olx]
Edit  Window
. DBA Workbench ¥5.1.1.01 - Database List =10 x|

B | . Files : DB 'DEFAULT-DATABASE'(1) I ]
B & FDT Editor : DB 'DEFAULT-DATABASE'(1) : UNTITLED

I | EiDeﬁne Descriptor : DB 'DEFAULT-DATABASE'(1) : Descr. AZ

Name Begin End

Al

"

m— |

[o]

Modify: OK
- Cancel

Delete | Help |

Puc. 75. OnpeneneHune cUHTaKcUca
(hOHETHYECKOTO IECKPUTITOpA
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B okne «Define Descriptor» onpemensroTcs: CIeAyIomue ma-
pameTphl POHETHUECKOTO ISCKPUTITOPA:

— umMa ucxonHoro monst (Name). [locpencTBom mosnst co crmc-
koM «Name» (0ToOpa)aroTcs y>Ke OIpeaesIeHHbIE T0JIs1) HeoOX0mu-
MO BBIOpATh 10JIe POHETUIECKOTO JACCKPHUIITOPA;

—navajno (Begin) u xonen (End). B momsax «Begin» u «End»
ABTOMATUYCCKU YCTaHABJIMBACTCA IOJIHAA JJIMHA I10JIA q)OHeTI/I‘IeCKO-
ro ACCKpHUIITOpAa. 21}15[ IMPOCKTUPOBIINKA 3TU IIOJIA SABJIAKOTCA HEaK-
TUBHBIMH U HE TOJIJICKAT U3MEHEHUIO;

— anerepHaThBa «100aButhy» (Add). Ilocne omnpenenenus mna-
paMeTpoB (POHETHYIECKOTO JAECKPUIITOPA HEOOXOAMMO BBHIOpATh ajlh-
tepHatuBy «Addy». [Ipu 3TOM 3ammch onpeneneHHOTO (POHETHUECKO-
T'0 IECKPUIITOPa OTOOpa)KaeTcs B COOTBETCTBYIOLIEM TIOJIE;

— anprepHaTHBa «U3MeHUTHY (Modify). [Ing u3meHeHus yka-
3aHHBIX MapaMeTPOB (POHETHUECKOTO JECKPUIITOPA CIEAYET UCIIONb-
30Bath om0 «Modify»;

— anerepHatuBa «ynanutby (Delete). [lns ymanenus paHee
yKa3aHHBIX MMapaMeTpoB (POHETHUECKOTO ICCKPHIITOpA CIEAYET HC-
moJep30Bath ommuio «Deletey.

Juis coxpaHeHus: mapamMeTpoB (OHETHYECKOTO JECKPUNTOpPA
HY>KHO BOCIIOJTE30BaThCSI CUCTEMHOUM KHOTKON «OK».

OmpenencHue mapaMeTpa «uMs» (HOHETHIESCKOTO TECKPHIITO-
pa OCYIIECTBISETCS TPU MOMOINKM OCHOBHOTO OKHa pemaktopa FDT
AQHAJIOTUYHO OMPEICIICHUIO mapaMeTpoB «uMsi», UQ (Unique) cyo6-
U CyNepIeCKPUIITOPA.

Hwxe npuBeneH nmpuMep onucanus (OHETUIESCKOTO JICCKPHUII-
TOpa!

OnucaHue IoJs: FNDEF='01,AA,20,A,DE,NU'

®donernueckoe omucanne: PHONDE=PA(AA)'

NN — SQL onmusi He HYJIEBOT0 3HAYEHUS

IIpu nomomnu penaxkropa FDT nus xaxaoro aneMeHTapHOTO
noJst MoxeT ObITh 3anaHa gyHkuus NN (Not NULL).

Omust NN («HE HOIIb) WIIH «HYJIEBOE 3HAUCHHE HE pasperre-
HO») MOXKET OBITH OIpe/eiieHa, ToIbKo Koraa omus NC Takke ompe-
neneHa g mons. Ommust NN ykaszsiBaeT, uro NC mosne JOKHO Bee-
IJa UMETh ONpeAeieHHOE 3HaueHWe (BKJIIOYas HOJMb WM TpoOden);
OHO HE MOXKET COICPKaTh «HET 3HAYCHHUSD.
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Omuss NN rapaHTHPYET, 4TO IOojie HEe OyJIeT OCTaBIICHO He-
OIIpE/IeICHHBIM, KOT/Ia 3aIlich J0OaBIeHa Wi OOHOBJICHA; TT0JIe BCe-
I71a IOJDKHO YCTAaHABIIMBAThHCS B 3HAUAIee 3HAYCHHE.

Crenyroumii mpruMep NOKa3bIBACT, KAK HE3HAYAIIUi HOMb Oy-
et oOpabotan B AByxOaWTHOM amndaBuTHO-IM(POBOM mone AA,
KorJa OHO omnpeaeneHo ¢ u 6e3 omuuu NN (Tadm. 25).

TabGnuma 25

IIpumep npencrabiieHus HyJiei ¢ onuueii NN

Buytpennee
3HaucHue
OHI_[I/Iﬂ OHI/ICaHI/Ie T10JIA TIPpEACTaBJIICHUE
HyJIEBOTO HHIUKATOPA Adabas
C ommmeit NN 01,AA,2,ANCNN |FFFF (ne3nagamue nynn) |Hert, ormmbxa
bes pynkmum NN (01,AA,2,ANC FFFF (ne3nauamue vymm) |C1

Huxe cnenmyer mpumep KOPPEKTHOrO omucaHusi mons AA
¢ HazHaueHueM omuid NC u NN:

FNDEF='01,AA,4,A,NN,NC,DE'

Janee ciemyer TpEUMep HEMPABIIIBHOTO HCIIOH30BAHI
onuuii NC/NN. DTu onucaHus IpUBEAYT K TOMY, YTO B Pe3yJbTare
OyzieT moay4yeHa omuoKa:

FNDEF='01,AA,4,ANC,NU' (ormuut NU u NC HECOBMECTUMBI)
FNDEF='01,AB,4,ANC,FI' (ommuu NC u FI He coBMeCTHUMBI)
FNDEF='01,PG,PE' (1e pa3pemaercs UCTIONb30BaTh onuuio NC
FNDEF='02,P1,4,A,NC' Buytpu PE rpymisr)

AnsrepHatuBa «100aButh» (Add). ITocie onpeneneHus Kax-
JIOTO TIOJIA CIIeyeT BHIOpaTh ansTepHaTHBY «Add» B OCHOBHOM OKHE
penakropa FDT. Tlpu 3ToM cHCTEMOHM OCYyIIECTBISETCA IMPOBEpKa
CHHTaKcHuca Kaxaoro mois. Eciu cucremoii OymyT BBISIBIICHBI KaKue-
00 OMMOKY, TPOEKTHPOBIIMK OYyIET OCBEIOMIICH IOCPEICTBOM
cooOmenuit. st mponomkeHus: paboThl ¢ PeoakTopoM HE0OXOIUMO
HCTPaBUTD BCE OIINOKH, BHISIBICHHBIC CHCTEMO.

AnbrepHatuBa «u3MeHHThY» (Modify). Jlns BHeceHus u3MeHe-
HUI B Y€ BBEJCHHBIC MapamMeTpbl HEOOXOAMMO BBIIEIHTH (C IIO-
MOIIBI0 KypcOpa MBILIHM) HY)KHOE I10JIE U BOCIIOJIB30BAThCS AJbTep-
HatuBol «Modify».
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AnsrepHatuBa «ymanuth» (Delete). B ciydae xorma HeoOxo-
JIUMO yIaJUTh Kakoe-TH00 M3 OMpPEIeNIEHHBIX MOJIeH, ClIeyeT Bhlie-
JUTH (C TIOMOIIBIO Kypcopa MBIIIH) HYXKHOE T0JIe U BOCIIOIh30BATHCS
anpTepHaThBoi «Deletey.

[locne ompeneneHus mapamMeTpoB arpuOYTOB CIEIyeT BOC-
MOJIB30BAThCS CUCTEMHOM KHOMKOM «OK)» OCHOBHOTO OKHa pelakTo-
pa FDT u nepeiitu k nponenype coxpaneHus aina.

5.5. Onpeaenenne napameTpoB accouuaropa
U 06paboTKM 60NbLUMX AAHHDIX

[on onpenencHueM 3nmeMeHTOB (haiiina B paMkax cozfnanus bJ|
MOJpa3yMeBacTCad ONpEAEICHHE SKCTEHTOB TaKUX MapaMeTpoB, Kak
xpanwnume naHebix (Data Storage, DATA), aapecHslli KOHBEPTOP
(Address Converter, AC), crangaptaeiii naaekc (Normal Index, NI),
Bepxauii mHIekc (Upper Index, UI). IlepeuncieHHsle mapameTphl
WCTIONB3YIOTCA 7Sl yKa3aHHWs THIIA M pa3Mepa dKCTEHTa, KOTOPBIHA
OyzeT ompejeneH. DKCTEHTHI 3TUX NapaMeTpPOB BBOISTCS U KOPPEK-
TUPYIOTCS TIPU TIOMOILY ONLWHI MpH coxpaHeHuu daiina b/1.

s onpeneneHrs: SKCTEHTOB AaHHBIX MapaMeTpoB HEOOXOAU-
MO co3aaTh ¢aiin B paMmkax cymectByromeil b/l u onpenenuts Bce
MOJIsl 1Sl BHECEHUsI MONBb30BAaTENbCKUX AaHHBIX. [Ipu coxpaHeHuu
onpexaencHuoro (daiina (npu momoniu okHa «Create File») HeoOxo-
JIMMO BOCITOJIb30BaThCsl CUCTEMHOM KHOMKOM «Oniumy» («Options...»)
(puc. 76).

5
File Number: 4 File Name: I

[~ Enable PGM_REFRESH [~ Cipher Data on Disk
Create I Cancel | Options ... | Help |

Puc. 76. Onpenenenue 5KCTEHTOB IapaMETPOB
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Jlanee TPOEKTUPOBINUKY OyAET MPEIOKEHO OKHO JIJIsl Ompe-
JeJICHUS TTapaMeTpoB (puc. 77).

=
-~ Contig - Size ~Block Size - Start RABN-—
Data Storage * MB I I
" Blocks KB
Address Converter I I
KB
Normal Index I * MB I I
" Blocks KB
Upper Index I + MB I I
" Blocks KB
~Padding ~ADABAS Direct Access Method
DATA: 5 [ Use ADAM
Key: I
ASS0: 5
= No. of Overflow Blocks: I
B it Sfiren No. of Values per Block: I
I ISN
Cancel | Help

Puc. 77. Onpenenenue napameTpoB

B nosiBUBIIEMCST OKHE TIPEAIATAIOTCS CIEYIOIINE TPYIIIBI IS
BBOJIa TAPaMETPOB:

— menpepeiBHBIE (Contiguous). [l BHECEHUST 3HAYCHHMA JTTO-
00ro M3 MmapaMeTpoB — XPaHWIHIIE JAHHBIX, aJPECHBIN KOHBEPTOP,
CTaHJAPTHBIA MHJICKC, BEPXHHUH WHACKC — HEOOXOAMMO ITOCTaBHUTH
(hmaxoK HAIMPOTHB COOTBETCTBYIOIIETO MapaMeTpa;

—pa3mep (Size). B naHHOHW Tpymne 3HAUCHHI YKa3bIBACTCS
pasmep (B O6mokax — ommus «Blocks» mim merabaiitax — omus
«MBY) KaXI0T0 U3 MapaMeTPOB — XPAHWIUIIE JAHHBIX, CTAaHIAPT-
HBIM WHJEKC, BepXHUW MHIEKC. Pasmep agpecHOro koHBEpTOpa (QUK-
CUPOBaH;

— pa3mep Omoka (Block Size). [lns onpenenenus pazmepa 0:1o-
KOB K2)KJIOTO M3 TTapaMeTpoB HE0OX0mMUMO BBecTH 3HaueHue (B Kobaii-
Tax) B COOTBETCTBYIOIIIEE TTApaMeTPy MOJIe JaHHOU TPYIIIIBL;
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— maganbHEIE RABN (Start RABN). Eciin HeoO6xonumo pasme-
CTUTBH 00JIaCTh KaKOro-iubo M3 MmapaMeTpoB Ha ONPEAEICHHOM JIUC-
KOBOM CErMEHTE WJIM B CIENMAJIbHOM JKCTEHTE, CIEAyeT BBECTH 3Ha-
yeHue HadaabHOrTO RABN B cOOTBETCTBYIOIEE TapameTpy IOJE.
B cimyuae xorma HaganeHeli RABN He ompeneneH, cucrema pasme-
1IaeT HIKHHUE PsAAbl MOCIeAoBaTelnbHBIX CcBoOOmHBIX RABN Tak,
9TOOBI 00ECIMEUNTh JOCTATOYHO CBOOOJHOTO IHMCKOBOTO TPOCTpaH-
CTBa JJI KaXJOro M3 3JEeMEHTOB. Eciu pa3Mmepbl UM HadallbHBIN
RABN He onpezaeneHbl NPOSKTUPOBIIMKOM, OHU OyLyT aBTOMaTH4e-
CKM Ha3HAYEHBI JJIs KQKI0TO M3 BBIMIENIEPEUHCIICHHBIX TApaMETPOB;

— nonojiHUTENbHOE TpocTpancTBo (Padding). Ilpu onpenerne-
HUM 3HAYCHHUH IOMOJHHUTEIBHOTO MPOCTPAaHCTBA AJsl (hailia accouu-
aropa (ASSO) u ¢aiina manaeix (DATA) cuctemolt pesepBUpyeTcs
00JIacTh JOTOJHUTEIHHOTO JAMCKOBOTO MPOCTPAHCTBA YISl 3alHCeH,
KOTOpBbIE MOTYT IOTPE0OBATh AOMOIHUTEIBHOE MECTO IIPHU OOHOBIIE-
HUH. DTO MO3BOJISET M30eXKaTh MEepeMeIleHHs 3aniucel B uHbIe 0110-
ku. Ecnu oxxumaercs He3HauuTelbHOE (MM OTCYTCTBHE) OOHOBIIC-
Hue neckpuntopoB (daitn ASSO) u He3HauuTeabHOE (WM OTCYT-
cTBUe) pacmmpenue 3ammceil (¢daiin DATA), cinemyer ycTaHOBHTH
3Ha4YeHHEe JaHHOro mapamerpa B auanazoHe oT 0 mo 10. Ecnm xe
OXHJIACTCSl IIMPOKOE OOHOBIICHHE IECCKPUITOPOB M OOIBIIOE pac-
LIMpEHUE 3allicel, 3HaueHHe NapaMeTpa HEeoOXOIMMO OIPEAeIUTh
B quanasone ot 10 o 50;

— moBTOpHOE wucmonb3oBanue (Reusage). [annas ommus wuc-
MOJIb3YETCs Ul [TOBTOPHOIO HMCIONb30BaHUs OJIOKOB JaHHBIX M HO-
mepoB ISN. Ilpu ucnonp3oBaHnM oMK «XpaHeHne AaHHBIX» (Data
Storage) npu 100aBICHUN HOBOM 3aIlTUCH MJIU MIEPEMEIICHUH 3aIHCeH
B pe3yJbTaTe OCYIIECTBICHHS OOHOBICHUH CHCTEMOW MCIIONIB3YeTCs
TIEpBBIA HalIEHHBIH OJOK, B KOTOPOM HMEETCS JOCTAaTOYHO IpO-
CTpaHCTBa Ul pa3MelieHust 3amnucu. llpum ucronbp30BaHUM OIIMH
«uomep ISN» (ISN) nomepa ISN Tex 3amuceil, koTopbie ObLIH yaa-
JICHBI, TIepeMeIaoTCs (IPUCBANBAIOTCS WHBIM 3alMCSAM), B IIPOTHUB-
HOM ciy4dae (KOTJa JaHHas OMIHSA He HCIIONB3yeTcs) MpH JoOaBie-
HUM HOBOH 3alKMCH €H MpHUCBaWBAeTCs CIEeIYyIOUNi (HanOOIbIIni)
HoMep ISN. OcoOeHHOCTh HCIONIB30BAHMSI OMIMA MOXKHO PaccMOT-
peThb Ha puMepe (Tad. 26).
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TabOnuma 26

IMpumep ucnosib3oBaHusi onuuu «Homep ISN»

TlocnemoBartensHOCTh ISN

JI0 yoaleHus 3amuceit IIPU UCHOJIB30BAHKUH OIIUH 6€3 HCTIOIB30BaHNUS OIIIUH
1 BHECEHUsI HOBOM 3aIicu Reusage nomep ISN Reusage nomep ISN
149 149 149
150 150 152
151 151 153
152

B nepBoHayaabHOM COCTOSTHUM MMEJTOCh HECKOJIBKO 3aIlucei,
u ux HoMepa ISN ObUTH pacmoioKeHbI 0 OPSAKY (TIepBas KOJIOHKA
Tabn. 26). Jlomyctum, 9To OBLIO YIAJICHO JIBE 3alKCH (COOTBETCTBY-
romux HoMepaMm ISN 150 m 151) m omua 3amuchk ObuTa moOaBiicHA.
Pesynwrar mpucBoenust HomepoB ISN B maHHOM ciydae mpu U 0e3
ucnonb3oBanus omuuun «Reusage Homep ISN» mokazan BO BTOpoi
U TpEeTheH KONMOHKax Tal. 26.

Meton HanpaBienHoro 3ampoca Adabas (Adabas Direct
Access Method, ADAM)

Meron HampasienHoro 3anpoca Adabas (ADAM) no3BosnsieT
TIOWCK 3alicell MPsSAMO U3 XpaHWINIIA TaHHBIX 06e3 o0palieHus K WH-
BEpPTUPOBAaHHBIM criickaMm. Homep Oyoka XpaHuIMIa JaHHBIX, B KO-
TOPOM PACIIONAraeTcs 3alKch, BEICUMTHIBAETCS HA OCHOBE PAHIOMHU-
3UpoBaHHOro anroputMa — ADAM-kmroua 3amucu. ADAM-kirou
KKIO0W 3aluCH JOJDKeH ObITh yHHKainbHbIM. Homep ISN 3anucu
TaKXe MOXET UCHONb30BaThcs B kauecTBe ADAM-kmroua. [ns uc-
noib3oBaHus onimu ADAM nomKHBI OBITH ONpENeNieHbl CIEAYHO-
e apaMeTphl:

—ucnons3oBate ADAM (Use ADAM). Ilpu BBenenus mapa-
METpPOB ISl HCTIONE30BaHMs B paMkax Metona ADAM HeoOxomnmo
BBIOpaTh AHHYIO OMIMIO. DTO JAENaeT MoJd sl BBOAA IapaMeTpOB
AKTUBHBIMU JJI51 IPOEKTHUPOBILMKA;

— ADAM-kmou (Key). B naHHOM mone ykas3pIBaeTCsl COKpa-
menroe uMs (Short Name) ompezneneHHoro B daiine meckpurropa
m6o Homep ISN. B kauectBe ADAM-kitoua He MOXKET HCIIONB30-
BaTbCsA Cy0-, cynep-, GOHETHUECKUI MM TUIIEPACCKPUIITOP, a TAKXKe
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MHOKECTBEHHOE I10JI€ WJIH 10JI€ B PaMKaX 3aJaHHOM MepUOANYECKOH
rpynnsl U monsi, ompeaenennsie ¢ onmmeir NU/NC. B kauectse
ADAM-ki104a HEOOXOMMO yKa3bIBaTh KAKOM-INOO U3 YHUKAIBHBIX
JIECKPHUIITOPOB, OIIPE/ICIICHHBIX B paMKax co3faBaeMoro (aiiia, 1160
Homep ISN. B cnyuae xorna o0bsiBinenHsli ADAM-KITIOU He SIBISCT-
Csl YHUKQJIBHBIM JECKPUIITOPOM, MPOEKTHUPOBLIMK OyaeT mpouHdop-
MHUpPOBaH coodiieHueM (puc. 78);

1 il Create File : DB 'GENERAL-DATABASE'(1) : tekminated = 3]
% LD AFDU-I-STARTED, 17-40G-2005 18:56:40, Version 3.3.2.02 (Windows)

L ADAFDU-I-DBOFF, database 1 accessed offline

4 ADAFDU-E-ADAMUQ, Unigue descriptor option for ADAM key recuired
5ADAFDU-I-IOCHT, 1 I0s on dataset WORK

5ADAFDU-I-IOCHT, 7 105 on dataset L350

5ADAFDU-I-IOCHNT, 1 I0s on dataset FDUFDT

5ADAFDU-I-ABORTED, 17-AUG-2005 15:56:40, elapsed time: 00:00:00

L EED

S >

Puc. 78. NudopmarnmonHoe coobuieHue,
nostydaeMoe eciii ADAM-KiI104 He SIBIIIE€TCS JECKPUITOPOM

— KOJIM4eCcTBO aomonHuTeNbHbIX 0okoB (No. Of Overflow
Blocks). IIpu ucnons3opanuu omiuun ADAM HeoOxomumo orpene-
JIUTh KOJUYECTBO OJIOKOB, OTBOAMMBIX JOTOJIHHUTEIBHO ISl OCY-
IIECTBIICHUS onepaiuii. TpeOyeTrcs kak MUHUMYM ofuH Onok. Kou-
4ecTBO OJIOKOB MOXKET OBITh YBEIMYEHO B AalbHelrneM. JlononHu-
TeJIbHBIE OJIOKM HCIIONB3YIOTCS, KOTJa HEIOCTAaTOYHO JHCKOBOTO
MPOCTPAHCTBA I MOCYUTAaHHOTO MerogoM ADAM Giioka HOBOWA
3anucy. IIpeumMyInecTBo npy BBINOJIHEHUHU ONEpALMil ¢ UCIIOIb30Ba-
HueM Metona ADAM mnoBeiaeTcs ¢ poOCTOM KOJIUYECTBA JOIMOJIHU-
TEJIHHBIX OJIOKOB;

— xoiuuecTBO 3HavyeHui B Onoke (No. of Values per Block).
JlaHHBIN MapamMeTp UCIIONIB3YETCS I PACIPEACIICHMS 3aliceil 1aH-
HbiX. Eciu ADAM-xmiou ompeneneH kak ISN, unm aeckpumnrop
¢ (UKCHPOBAaHHOW TOYKOW, NAHHBIA IMapaMeTp ONpenenseT KoIuye-
CTBO IMOCJICIOBATEIIBHBIX 3HAYCHUH, KOTOPBIC OYIyT XPaHUTHCS B OJI-
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HoM Omoke. Eciiu ADAM-kiiiod sBISICTCS AECKPUITOpoM (hopmaTa
angaBUTHO-IIU(YPOBOTO, JBOUYHOTO WIIH C IIIABAOIIEH TOYKOH, TaH-
HBII TTapaMeTp OMPENSsIeT CMEIEHUE C KOHIAa 3HAYCHUS 3alKiCH Ha
4 Gaiita (3HaYCHHE, UCITOIE3YEMOE KaK KITFOT).

Crnenyrommii mpuMep HarISAHO IMOKa3hIBAeT JACUCTBUC JAHHO-
ro mapametpa (puc. 79).

KoJiuuecTBo 3HaueHuii B 6j10ke = 3
Jliuna 3amucu = 10

1 2 3 4 5 6 7 8 9 10

N J\_ J
Y Y

3HauEeHHe, HCTIONIb3YEMOE Konuuectso

KaK KIIo4

Puc. 79. [leiictBue napamerpa ADAM
(dbopmara andaBuTHO-ITM(GPOBOTO, TBOUIHOTO I C IJIABAIOIICH TOUKOMN)

Ecnu anuHa 3Ha4eHHs AJS ONpEeNIeHUs] CMEIEHHs OKa3bIBa-
€TCs MEHBINE YeM 4 0aiiTa, TO 3TO 3HAYCHHE OYIAET pacIIMpEeHO 0
HY>KHOW JUIMHBI TBOMYHBIMU HYJISIMU.

Ecmn dopmar ADAM-kiTr09a 3armakoBaHHBIN MW HE 3arlako-
BaHHBINA, KOJMYECTBO 3HAYEHHH B OJOKE OMpEAeNseT CMeIeHHEe
(B OaliTax) ¢ KOHI]Aa 3HAYEHUS 3alMCU JIO TOW MO3WIIUU, B KOTOPOM
3HAUCHHE MOXKET OBITh PacCMOTPEHO B KadecTBe 3HaueHus ADAM.
Oto 3ragerne ADAM Oymet mpeoOpa3oBaHo B 4-0aTOBOE IETTIOYHC-
JIEHHO€ 3HadeHue. J[anpHeHmmid nmpuMep WIIOCTPUPYET IEHCTBUE
JAHHOTO TIapaMeTpa JIsl 3aIlaKOBaHHOTO M pacliakoBaHHOTO (hopMara
ADAM-xmoua (puc. 80).

KoJsinyecTBo 3HAYeHUIi B 0J10Ke = 2
Jauna 3anucn = 8

1 2 3 4 5 6 7 8

N A )
Y
3HaueHwue, npeodpasyemoe Konnuectso

K [CJIOYMCIICHHOMY
JUIA UCTIOJIb30BaHKs B KQYE€CTBE KJIKO4Ya

Puc. 80. [leiictBue napamerpa ADAM
(dbopmara 3amakoBaHHBIN HIIM HE 3aTIAKOBAHHBIH)
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[maBHOE TIPEeNMyYIIECTBO MCIOIB30BAHUS JECKPHUITOPOB B Ka-
yectBe ADAM-KiI104a — MOHMXKEHUE KOIMYECTBA 3alpOCOB K CITUC-
Ky HoMepoB ISN. I'maBHOe npenmMyIecTBo ucnonas3oBanus ISN B ka-
gectBe ADAM-KITt04a — yMEHBIIICHHE KOJUYECTBA 3alPOCOB K al-
pECHOMY KOHBEPTOPY.

[Tocne ompeneneHuss Bcex MapaMETPOB CIEAYET BOCHOJB30-
BaThCs cUCTeMHOM KHOTKOH «OK» 1 mepeitn k coxpaneHuto (aiina.

BbiBoAbl N0 rnase 5

OnHolf W3 MepBBIX peanu3auui, o0NaJaloIuX WHCTPYMEHTA-
pueM III OCHOBHBIX Momeled maHHBIX HepelanuoHHBIX CYB/,
MOXKHO cunTath poMeinnieHHy0 CYB/l Adabas.

baza nannbix Adabas ompenensiercsi Kak COBOKYIHOCTH B3aH-
MOCBSI3aHHBIX (DaiJIOB M accolualuii 3amuceil ¢aitnos. daiin mpen-
CTaBiIgeT co0OM MMEHOBAHHYIO COBOKYITHOCTH 3aITUCEH, MMEIOIINX
OZIMHAKOBYIO CTPYKTYpY. Accorranus 3anucei (HaiyioB mpeacTaBisieT
co00i1 COBOKYNMHOCTh 3amuceil Qaiina, obnagarommx OOIUM CBOM-
CTBOM.

baza nanubpix Adabas pa3zmermaercss Ha yCTpOMCTBax MPsIMOTO
nocryna. 3anucu b/l 3amoMuHarorcs B OJIOKax yCcTpOMCTB MPSIMOTO
nocrymna. Pasmep Gioka BeIOMpaeTrcsi ¢ ydeToM ycioBus 3ddekTus-
HOTO pa3MelICHUs 1IeJI0T0 Yrciia OJIOKOB Ha JIOPOKKE UCTIONBE3YyEMBIX
TUIIOB YCTPOMCTB MPSIMOTO JOCTYTIA.

CtpyKTypHBIMH 3JeMeHTaMu Oa3bl naHHbIX Adabas Ha BHYT-
PCHHEM YPOBHE SIBJISIOTCS: HAKOIUTENIb, aCCOLIMATOP, pabouuii Habop
Y BCIIOMOTaTeIbHBIC HAOOPHI JAHHBIX. ACCOIMATOP UCIIONB3YETCS M1
TONy4YeHHUsT CUCTEMHBIX TaOJHIl, TpeoOpas3oBarens ajpeca U WHBEp-
TUPOBAaHHBIX CHHUCKOB. Paboumii HaOOp AaHHBIX MpeAHA3HAYEH st
BPEMEHHOTO pa3MelIeHHs MTPOMEKYTOUHON HH(MOpMau HE0OX0Iu-
MOii B miporiecce pabots ¢ b/I.

[Iponenypa ompenenenus 6a3pl TaHHBIX BKIFOYAET TPH OIepa-
nun: (Qu3nYeckoe pa3MelieHue, CO3aHue M PeAakTUpoBaHue (aii-
JIOB-KOHTEHHEPOB 0a3bl TaHHBIX.
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Bonpocbl ans camoKoHTpoNS

PackpoiTe noHATUA «daiin» n «accoumaumna». PackponTe NOHATUA «aT-
pUBYT», «rpynna», «Nepuognyeckasn rpyrnna.

OnuwunTe cTpyKTYpY AaHHbix CYB/, Adabas u opranusauuio cesasein
Mexay 3anucamm painos b/l Kaknum obpasoM xpaHaTca 3anucu ¢paiina
M KaK CTPOATCA MHBEPTUPOBAHHbIE CMUCKN?

Kak B pamkax CYb/, Adabas peanusyetcs cBf3b TuMa «MHOrMe-Ko-
MHOMUM»?

Hasosute onepauun moanduxaumm cxembl bJl n onepaumm mMoandu-
Kauum.

OxapaKTepusyinte onepauum YTeHWs, MOUCKa, cenekunn. B yem unx pas-
Nnyme? HasosuTe 1 ONnWKTe PasHOBUAHOCTM CeNEKLUM.
Bocnpoussegute cxeMy 1 aaropuTM acCoLMaTUBHOIO MOMCKA C MCMO/b-
30BaHMEM WMHBEPTMPOBAHHbIX CMWCKOB W aArOpuUTM acCoLMaTUBHOMO
MOWCKa 3anuncer B CBA3aHHbIX dpaniax.

HasoBute ¥ onuwwmTe CTPYKTYpHble 3/1eMeHTbl 6a3bl AaHHbix CYB/]
Adabas.

KakoBa cTpykTypa HakonuTena? Kak 3agaeTcA obbeM HakonuTens
M MOXHO NI ero yBe/IM4UTL B MpoLiecce 3KcnyaTaummn?

OnuwwnTe CTPYKTYpy accoumatopa CYB/] Adabas. Yto Takoe Tabauua
FDT 1 B KaKOM CTPYKTYPHOM 3/1EMEHTE OHa XPaHUTCA?

B kakoM Buge XxpaHATCA MHBEPTUMPOBaHHbIE CNCKK B accoumnaTtope CYB/,
Adabas? Kak ocyujectBasietca goctyn K TpebyeMoMy MHBEPTUPOBAHHO-
MY CMINCKY?

Kak nponcxoamnt npeobpasosanune BCH B agpec?

. OnuwunTe CTPYKTYpY pabouero 1 BcrioMoraTesibHbix HA6OPOB AaHHbIX.

NpakTnyeckue 3aganHua

Co3pavite b/l B cpese CYB/, Adabas c napameTpamu no ymonyaHuio ans
accoumaTopa, HakonuTena 1 paboyero Habopa.

MN3meHnTe pasmepbl accoumatopa v paboyero Habopa Ha mpesnoyTu-
Te/IbHble 3HaYeHUA. VI3MeHnTe NopAAKoBble HOMepa CUCTEMHBIX $alnoB.
3arpysuTe gemodainbl B b/,

B pamkax cosgaHHol b/l cozgante HoBbIn dalin. Mpu nomowm TabaumLbl
FDT onuwimTte CTPYKTYPY XPaHeHWs AaHHbIX O CTyAeHTax (Bk/oyas no-
pAAKOBbIV HOMep cTygeHTa, ®./.0. cTyaeHTa, Ha3BaHWe MHCTUTYTa, HO-
Mep Tpynnbl, COLMaMbHBIN CTaTyC, CeMeiHOe MOJIOXEeHNe, pe3ynbTaThl
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ceccun no 8 AUCLMNAMHAM, pasMep CTWUMeHAWW). MOPAAKOBbIA HOMep
CTy/leHTa 06 BbABKTE LeCKPUMNTOPOM.

4. CospanTe HOBbIN dalis, B KOTOpOM npu nomouwm Tabauupl FDT, ncnons-
3yA MepuoAuyeckme rpynmbl, CO3jaiTe CTPYKTYPY XpaHEHMA AaHHbIX
A8 5 rpynn cTyAeHToB (gaHHble 0 cTygeHTax cM. B m. 3). Mcnonb3syiite
dyHKUMIO «PUKCMPOBaHHOE 3HaYeHne» /A HoMepa rpynnbl. CoxpaHuTe
CO3JaHHbI $ain ¢ onuMAMK WNPPOBAHNA JaHHBIX Ha AWNCKE, pa3sMepoM
Hakonutens 200 M6, pasmepoMm 610ka 2 K6 v BKueHVMEM MeToza
HamnpaB/IeHHOr O 3anpoca.
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3aknoyeHue

MBbI paccMOTpeNH 3BOJIOLUIO MOAXOJ0B K XpaHEHUI0 U o0pa-
0OTKE IaHHBIX, OCHOBHBIE MOHATHA U MPOOJIEMbl B OTHOIIEHHH
Oonmpiinx gaHHbIX. [logpoOHO pa3obpanu MomenH AaHHBIX HauWHAS
0T CaMbIX IEPBBIX TPAAMUIMOHHBIX CETCBOM M HMEpapXUYecKOd Moze-
7Y, 3aKaHYMBAas COBPEMEHHBIMU HEPEJLMOHHBIMU CHUCTEMaMH TUIIA
«KITIOY-3HAYCHUE» U «O0JbIIasi TAOIHLIA.

B 3akiroueHue HEOOXOOMMO OTMETUTh, YTO BCE PACCMOTPEH-
HBIE MOJIENIH MMEIOT MPAaBO HA CYIECTBOBAHUE U MOTYT JIOCTATOYHO
3 QEeKTUBHO HCHOJIB30BAaThCs B KOHKPETHBIX ciydasx. [Ipu BoiOope
TOW WJIM MHOHM MOJIENIN IaHHBIX CJIEAYET PYKOBOJICTBOBATHCS MACILITA-
0aMU TIPOCKTUPYEMOUN CHCTEMBI, TEPPUTOPHATIBHBIM OXBATOM, KOJH-
YeCTBOM TOJIb30BaTelNiel, (QyHKIMOHANBHBIM TIpPEJHA3HAYCHHEM CH-
CTeMBl M CHEeUU(PUUESCKUMH OCOOCHHOCTSMH BBIMOMHIEMBIX 3a1ad.
CrekTp TexHOJIOTHH 00pabOTKU OONBIIMX AAHHBIX BEJHK, U BBIOOD
TOW WJIM WHOW TEXHOJIOTHH TaKKe 00yCJIOBIEH crienn(UKoi 3a1adH,
KOTOPYIO TpeOyeTcs pellinTb B KOHKPETHBIX YCIIOBHUSX, B KOHKPETHOE
BpeMs 1 001a/1asi ONpeIeSICHHBIMU OTPAaHUYEHHBIMU PECYPCaAMH.

Otpacib OOJNBIIMX JaHHBIX, HECOMHEHHO, W Jajblie OyneT
pa3BUBaThCS ObICTPHIMU TeMnaMu. OIHUM U3 HauboJee aKTyalbHBIX
HalpasJICHUI SBJIETCA NPUMEHEHHE O0JIAaYHbIX TEXHOIOTUH IpHu 00-
paboTke OONBIINX JAHHBIX MPOMBIIUICHHBIX HPEANPHUITAN C LETbIO
MoCTpoeHHsT ITUPOBBIX JBOMHUKOB. Takke aKTyallbHBIM M TIEpPCIICK-
TUBHBIM SIBJISIETCSI Pa3BUTHE MAIIMHHOTO OOYYEHHS M HWHTEIJUICKTY-
AJIbHOTO aHAIN3a OOJIBIINX AAHHBIX.

Jnst nanbHeWIero OCBOGHUS TUCHUIUTUHBI aBTOPhI PEKOMEH-
IOYIOT U3Y4YUTh OCHOBBI TEXHOJIOTUI MALIMHHOIO OOy4YeHHMS U UX pea-
nmu3anuu Ha si3bike Python.
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