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INPUHIMUIIBI IOCTPOEHUSA BA3 TIAHHBIX B
UH®OPMAIIMOHHO-AHAJIMTUYECKOM CUCTEME
«CUPEHA

B cratbe pacCMOTpEHHBI HNPHHIUIEI M METOABI OpraHM3anyuy 6a3 NaHHBIX B HH(OPMAIMOHHO-
aHamMTHYecKOM cucreMe «CupeHa» NpeaHa3HAYeHHOM ISl JAMAarHOCTUKU BBICOKOBOJIBTHOI'O
MaclIOHAIIOJIHEHHOro o0opynoBanus. [Ipe/ioxkeHHas CTPYKTypa ABMDKEHHS HH(OPMaIHMOHHBIX
MOTOKOB I IIOCTPOCHUS €IMHCTBEHHOH HH(pOPMAIMOHHOM KOPIOPaTHBHON CHCTEMBI Ha 0a3e
HHOOPMAIIMOHHO-aHATUTHIECKON cHCTeMbl «CHpeHa».

V craTTi pO3TIAHYTI NPUHIMITK Ta METOJM OpraHizamii 6a3 maHux B iHGOpMaNiiHO-aHATITHYHIN
cucreMi «CHpeHa» WpH3HAYEeHO! NI JMIarHOCTUKM BHCOKOBOJITHOTO MAacCJIOHAIIOBHEHOTO
obnanHaHHs. 3alpoIOHOBaHA CTPYKTypa pyXy iH(OpMAariiHMX MOTOKIB IJIs MOOYIOBH €JHHOI
iH(opMariifHOT KOpPIOpaTHBHOI cHcTeMH Ha 6a3i iHndopmaniiiHo-aHaniTHIHOI cucTeMu «CHpeHay.

In the article the principles and methods of the databases in the information-analytical system
"Sirena" intended for the diagnosis of high-voltage oil-filled equipment. The structure of the
movement of information flows to build a unified information system based on corporate
information-analytical system "Sirena".

Beeagenue. MupoBoil ONBIT BEAYIIUX 3JIEKTPOIHEPTeTUIECKUX KOMITAHUH
CBUJECTENIBCTBYET O IIUPOKOM HCIONB30BAHUM CUCTEM HCKYCCTBEHHOI'O
nHremiekra (MM) [1] Ttakmx Kak OKcHoepTHele W MH(OPMAIHMOHHO-
AQHAJIUTHYECKHE CUCTEMBI, KOTOPHIE OTJIMYAIOTCS NPUHIMIIAMU HOCTPOEHUS,
MeToJaMH  O0OpaOOTKM  JaHHBIX W Pa3IUYHBIMH  (YHKIMOHAIEHBIMU
BO3MOYKHOCTSIMHU.

B mHacrosimee Bpems KoiuleKTMBOM aBTopoB Kadeapsl «I[103» HTY
«XIIN»  paspabatbiBaeTcss  MH()OPMAIMOHHO-aHAJIUTUYECKAass  CHUCTEMa
«Cupena». OHa mnpenHa3HaueHHass Ui aBTOMAaTU3HPOBAHHOIO BEJIEHUS
MACMOPTHBIX ~ JAHHBIX UM JAHHBIX  NEPUOAMYECKHX  HUCIBITAaHUI
BBICOKOBOJIFTHOT'O MACJIOHAIIOJHEHHOTO 000pY/I0BaHHs, a TAK YK€ MPOBEICHUS
JIUAaTHOCTHUYECKUX IKCHEPTHU3 MO pe3yiabTaTaM NEPHOAMYECKUX HCIBITAaHUM ¢
BO3MOXKHOCTbIO ~ TIOJIy4E€HHUSI  OLEHKH  COCTOSHHSI ~ KOHTPOJIUPYEMOIO
000pyIOBaHUS W PEKOMEHIAIMHA 1O €ro JaJbHEHINCeH SKCIUTyaTallid Ha
YpOBHE 3KcIepTa-uelioBeka B 00jacTé JuarHocTukd. Cucrema paboraer ¢
0a30if TaHHBIX B JIOKAIBGHON CETH MPEAIPUSTHSI B PeXXHME KIHMEHT-cepBep. B
KauecTBe cepBepa JaHHbIX Hcmoib3yeTcs: npombinuieHHas CYBJI InterBase, a
B KayecTBe IIONb30oBarelieil  (KIMEHTOB) MOTYT  BBICTYHaTh  JIIOObIE
npomsbliiuieHHsle OBM, mopkiroueHHble K JIOKAJIBHOW CETH MPEAnpHUsITHS U
MMEIOIINE COOTBETCTBYIOIIHE IIOTHOMOYHS JJIs JOCTYTIA K MH(pOpMAIHH.
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Heas cratbm — Ilpemnaraercs cmoco®d IMOCTpOEHHS — €AWHOMN
KOpPHOpaTUBHOW HH(MOPMALMOHHOW CHCTEMBI Ha OCHOBE HWH()OPMAIHMOHHO-
aHAJMTHYECKOH cucreMbl «CHUpeHay, UCIIONb3YyeMOH Ui  JTHarHOCTHKH
COCTOSTHMS BBICOKOBOJIFTHOT'O MAacJIOHATIOTHEHHOTO 00opyoBaHUsL.
[TpuBeneHsl NMPUHIMNHANBHBIE MOJIOKEHHS OpraHM3alliy PENSIMOHHBIX 0a3
JIAaHHBIX, TOTOKOB JIaHHBIX M CHCTEM yIpaBJIeHHs] 0a3aMU JaHHbIX.

Anann3 mnyOaumkammii. OOmas CTPyKTypa CHCTEM OCHOBAaHHBIX Ha
ucnons3oBanuu UM [2] cocTouT U3 claeayronux OCHOBHBIX KOMIIOHEHTOB!

— pewarens (MHTEpIpETaTOpa);

— 0a3bl manubIX (B);

— 0a3b1 3HaHui (B3);

— KOMIIOHEHTOB NPHOOpETEHUs 3HAHWH;
— OOBSICHUTEIEHOTO KOMITOHEHTA;

— IMaJIOrOBOr0 KOMITOHEHTA.

OmHUM W3  OCHOBHBIX KOMIIOHEHTOB JII00OH  WH(OpMaIHOHHO-
anamutuaeckoii MAC sBnserca 6asa manabix (BJ]) m MexaHums3Mbl cucrem
yopaBieHus 0Oaszamu  manHbiXx  (CYBJI). bBasamu JmaHHBIX — Ha3BIBaKOT
JJIEKTPOHHBIE XPaHWININA HH(POPMAIMH, TOCTYI K KOTOPBIM OCYIIECTBIISIETCS
C MOMOIIBIO OJHOTO WIIM HECKOJIBKUX KOMITbIOTepoB. OObruHO B/ co3maercs
JUI. XpaHEHWs W JOCTyNa K JaHHBIM, COJEpKallliM CBEICHHS O HEKOTOPOH
npeAMEeTHOH  o0yiiacTh, TO eCThb HEKOTOpPOH O0JacTH  YenoBEeYecKOM
JIeITeIbHOCTH WM 00JacTH peajbHOro Mupa. [IpuHSATO cyMTarh, 4YTO
UCIIONIb30BAaHKUE KOHIICTIINY 0a3 JaHHBIX IT03BOJISIET:

®  TOBBICUTH HAJIKHOCTh, LIEIOCTHOCTh M COXPAHHOCTB JIaHHBIX;

®  COXPaHUTH 3aTPaThl HHTEIIEKTYIILHOTO TPY/Ia;

e  0o0ecneuuTh NPOCTOTY M JIETKOCTh MCIIONB30BAHNUS JIAHHBIX;

e 00ecCreunTh HE3aBUCUMOCTb NPHUKIAIAHBIX MPOrpaMM OT JaHHBIX
(M3MEHEeHM MX OMHMCaHMi U cr1ocoOOB XpaHEHHs);

e  0o0ecneuuTs I0CTOBEPHOCTH JaHHBIX;
obecreuuTs TpedyeMyI0 CKOPOCTh JJOCTYIA K TaHHBIM;
CTaH/JapTU30BaTh JaHHBIE B MPE/IENIaX OJHOW MPeIMETHOH 001acTH;
aBTOMaTU3UPOBATH PEOPTaHU3AINIO ITAHHBIX;
00€cneunTh 3aIIUTY OT UCKAXEHHUS U YHUUITOXKEHHUS ITaHHBIX;
COKpaTuTh ayOnmpoBaHue WH(OpPMAIMU 3a CUET CTPYKTYpPHPOBAHMUS
JIaHHBIX;

e obecneunts 00pabOTKY HE3aIUIAHMPOBAHHBIX 3aIPOCOB K XPaHHUMOW

nHpopmanuy;

®  CO3JaTh NPENINOCBUIKMA ISl CO3JaHUsl pacrpeleseHHOH 00paboTKu

JIAaHHBIX.

Crpykrypa uHpopmammonnbix morokoB HAC  «Cupenay.
PazpabareiBaemass MAC nipeamnonaraer noiaepKUBaHue IPUHATHE PELIEHUH U
obecrieueHre BBINOJHEHMSI 3aJad Ppa3IMYHBIX KaTEeropuil MOJIb30BATENEH,
paboraronux ¢ MHGOpPMAIMEl O COCTOSIHUM 00OPYAOBaHUS HA BCEX YPOBHSIX.
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Cucrema MOXeT paboTaTh Kak Ha OJHOM paboyeM MecTe, Tak U B clIydae
pacripeneneHHOi 0a3bl  JaHHBIX. bBiokn WMH(MOpManMOHHO-aHATUTHYECKON
CHCTEMBI YCTAaHOBJIEHBI B paiioHax oHeprocereli (POC), Ha cereBbIX
npeanpusatusax  (I19C), B  xummaboparopuu (XJI) w B ympaBieHuH
SHeprokoMmannu. [loTokn ABWXeHHs WHPOpPMAIMU U ee 00pabOTKYy MOXXHO
TIPE/ICTABUTH B BUJIE TPEXYPOBHEBOH CXeMBI (cM. pHc. 1).

Cepeep B4
| cUCTEMBI

Puc.1 — Cxema nBmkenust norokoB nadopmarm B MAC «Cuperay

Ha nmxHeM ypoBHe IepcoHaj, NMPOBOAAIIMN UCIBITAHUS U U3MEPEHUS
000py/IoBaHus, 3aHOCHT IIONy4eHHbIE pe3yiabTaTel B 0a3y maHHbix (BJ), B
KOTOpOH Tarke oTpakaercs HHGOpPMAalMs O BHEIIHHX BO3JICHCTBHAX Ha
obopynoBaHue (IepeHaNpsHKEHHSIX, Meperpy3kax u T.1.) U 9KCIUTyaTalliOHHBIX
MEpOIpUATHAX (JONMBKM Maciia, 3aMeHa Y3J0B oOopyaoBaHus U T.1.). B
XMMHYECKOH J1a0opaTopuu TPOBOIATCS  XpoMaTtorpaduyeckuii  aHamms,
pacTBopeHHbIX B MacJe ra3oB (XAPI') u nmoiaHbi GU3UKO-XUMHIECKHH aHATTU3
Macina (DXAM). Pe3ynbTaThl 3THX U3MEPESHUH HHXCHEP-XUMHUK 3aHOCHUT B B]]
nH(pOpMaMOHHO-aHAIMTHYECKOH cHUCTeMBbl. Ha OCHOBaHMM STHX JaHHBIX
cHCTeMa OCYIIECTBISIET BEpU(UKAIMIO M WHTEPHPETALNIO, BBIIAET BH[
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nedekra, crenmeHb ero pa3BUTHA. VIH)KEHEp-XMMHK, OIEHHWB BBIBOJIBI,
C/ETaHHBIC CUCTEMOH, pukcupyeT cBoe 3akimodcHue B BJ]. Pesynprater XAPT
u ®XAM BMecTe C 3aKIIOYEHHEM HWHXKEHEpa-XMMHUKa TPAHCIUPYIOTCS Ha
cepsep b1 sHeprocucremsr u B cyx0bI U3OIAIHH.

Ha cpemnem ypoBHE ¢ cucteMoil pabOTaIOT MHXKCHEP MO TUATHOCTHKE W
HavYaIbHUK CITYKObI m3oisiiuu. [IpoBonures HeoOxonumast 00paboTKa JaHHBIX
W3MEpEeHnil: CpaBHEHHE C pe3yJIbTaTaMH WCIBITAHWN Ha 3aBOJE WIH TIPH
MOHTa)k€ 00OPYIOBaHUsI C JAHHBIMU TIPEIBIAYIMX MU3MEPEHHUH IapaMeTpoB U
COOTHOUIEHMHA MEXKIy HHMH; OTCIEXKHBAETCs JWHAMHKA H3MEHEHWH
MapaMeTpOB M COOTHOIIEHUH MEXIy HUMHU. VH)KeHep 1Mo AMarHOCTHKE MOXKET
MIPOCMOTPETh PE3yJbTAaThl pacuyera NapamMeTpoB M OOBSICHEHHWE ITOCTAHOBKH
nuarHosa. AHainu3 HWHQOpPMAlMM BeNeTcsl KaKk B TEKCTOBOM, Tak H B
rpaguyeckoM Buje (YCTPOHCTBO BBIBOJIA HA TIEYATH).

Ha BepxHem ypoBHe mNpoBOmUTCS OOIIMI IO PHEPrOCHCTEME aHaIU3
Opaka M OTKa30B 0OOPYHOBaHHUS, OCYIIECTBISIETCS CPaBHUTENBHBIN aHan3
ciyk0 M30SIIMU peqnpusTHil. Tak Kak ¢ CHCTEMOH paboTaroT HECKOJIBKO
KaTeropui Iojp3oBaTedeld, TO TPHCYTCTBYET HYETKO OpraHM30BaHHAs
TexHonorust pabotel ¢ uHpopMaueld. HempoTuBopeunBOCTh M IENOCTHOCTh
JITAaHHBIX O00ECTIeUMBAETCSl SUHOW KOIUPOBKOH CHPAaBOYHHUKOB IO CTPYKTYpe
9HEProcUcTeMBbl, (POPMUPYIOIIMX aJapec 000pyJOBaHMsS, a TAK)KE CEPBHCHBIX
CHPaBOYHHUKOB, BBIPAKAIONIMX MOJUTHKY OKCIUTyaTallid W JUArHOCTHKH.
CripaBouHass mH(OpManust peako OOHOBIsieTcsi, (GopMmHupyeMcsi Ha YpOBHE
YIIpaBIIeHUS] SHEPTOCUCTEMBI, MyONHpyeTcsi Ha BTOPOM M TPETHH YpOBHH, B
OCHOBHOM, 0e3 npaBa penakTupoBanus. s TpaHcAnuyu HHPOPMAIUU MEXTY
YPOBHSIMH MOXKHO JIeJIaTh BEIOOPKH IO BHJY W3MEpPEHHs, THITy 000pyAOBaHus,
MECTy YCTAaHOBKM M BpPEMEHH IIpOBeleHHs u3MepeHus. Ilpu ciausHum
nocrynuBmied  uHpopmammum ¢ cepsepom B/l cucrembr  (mocie
TPaHCIIOPTUPOBAHUS MEXIY YPOBHAMH B O0OOMX HANpaBJIEHHSX) ITPOUCXOIUT
npoBepka HH(pOPMalMKM Ha HENPOTHBOPEYMBOCTH C YYETOM NPHOPUTETA
JIOCTOBEPHOCTH, ~ OLIEHMBAeTCs  IOJHOTa BHECEHHOW HH(pOpPManmuu B
KOHKYPHUPYIOUIHMX 3aIUCSX, HCKIIOYAETCS] TABTOJIIOTHS 3aITUCEH.

Opranmzanuss CYBJ u BJI B UAC «Cupena». B nacrosiiee Bpems
CYyIIECTBYET JOCTaTOYHO OOJBIIOE KOJIMYECTBO NPOTPAMMHBIX CHCTEM,
TIO3BOJISIIOIMX CO3/1aBaTh W HCIIONB30BaTh 0a3bl AaHHBIX. B 3aBucHMOCTH OT
pacIONOXXeHNsT MPOrpaMMBbl, HCHOJB3YIOUIeH JaHHble, U CaMUX JaHHBIX, a
TaKXke Ccrocoba pasjeNneHusl AaHHBIX MEKAY HECKOJIbKUMH MOJIb30BATEISIMHU
pasnmnuator sokanbHele (ABASE, FoxPro, Access, Paradox) u ynaneHHble
(Interbase, Oracle, Sysbase, Infomix, Microsoft SQL Server) 6a3b1 ganubIX [3].
IIpu >TOM pa3nmuuUaloT TPU OCHOBHBIX BHIAa IPOrPAMMHBIX CpPEICTB,
NpeiHa3HaYeHHbBIX ISl CO3/IaHusl, HANIOJIHEHMs, OOHOBIICHNSI U yAajeHus 0a3
JIAaHHBIX: TIPOMBIIUIEHHbIE YHHBEPCAJBHOTO HA3HAYEHHsS, MPOMBIIUICHHBIE
CHeUaIbHOr0 Ha3HAYeHHs M paspabaThiBaeMble JUIsi KOHKPETHOI'O 3aKa34yHKa.
CrienmanusupoBanabie CYBJ] co3matorest juis ynpaBiieHust 0azamMH JaHHBIX

18



KOHKPETHOT'O Ha3HAYCHUS — OyXTaJTepCKUE, CKIAJCKUEe, OAHKOBCKUC H T.II.
Vuusepcanenble CYB/] HEe MMEIOT 4eTKO OYEpUYEHHBIX PaMOK NPUMEHEHUS,
OHM pACCUMTaHbl «HAa BCE CIy4au >KU3HU» M, KaK CJEJICTBUE, JOCTATOYHO
CIOXKHBI W TpeOyIOT OT TMONB30BATENs CIHCIMATbHBIX 3HaHWA. Kak
ClieNUaNN3UPOBAaHHbIE, TaK W yHUBepcaibHble mnpombiluieHHble CYBJ
OTHOCHTEIIEHO JICIICBBI, JIOCTATOYHO HAJCKHBI (OTJIAXKECHBI) M TOTOBHI K
HeMemIeHHOH pabore, B TO Bpems Kkak 3akasHele CVYBJ] T1peOyroT
CYIIICCTBEHHBIX 3aTPaT, a WX IOArOTOBKa K paboTe W OTIajJKa 3aHUMAIOT
3HAYUTENIBHBIA TEeproa (OT HECKOJBKUX MECSIEB IO HECKOIBKHX JieT). B
3aBUCUMOCTH OT paclojiokeHus otTaenbHeix vactedt CYBJl pasnuyaror
JIOKallbHBIE U ceTreBble  (daiin-cepBepHBbIE,  KIUCHT-CEPBEPHBIC U
pacnpeneneunbie) CYB/I.

[Ipunumass BO BHUMaHHE CTPYKTYPHYIO OpraHM3alMI0 U HEPAPXUI0
VIOpaBJICHUS, TPHUHIUIBI BeNeHUS 0a3 JaHHBIX Ha OTCYCCTBCHHBIX
SHEPreTUUECKUX KOMIIAHUSX, OCHOBHBIE TEHACHIIMH U TIOJXO/bI IPU CO3AaHUU
0a3 MaHHBIX W CHUCTEM YIpaBJICHUS 0a3aMu JaHHBIX npu pa3paborke MAC
«Cupena» ObUla TPUHATA TPOMBINUICHHAS YHUBEPCAIBHOI'O HA3HAYCHUS
kimueHt-cepBepHas (puc. 2) CYBP Borland Database Engine (BDE) u

ynanenHas B/l InterBase npou3BoncTBa OIHOMMEHHON KOPIIOpALUU.
)
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Puc. 2 — Apxurexrypa CYB /] Kitment-Cepsep

KineHT-cepBepHBIC CUCTEMBI 3HAYUTENIFHO CHU)KAIOT HATPY3Ky Ha CETh,
TaK Kak JaHHbIC yhaleHHON BJ Haxomarcs Ha YHaJCHHOM KOMITBIOTEpE
(cepBep cuctembl). Kaknmelii yYpOBEHb YIpaBieHHsS OO0JIaJaeT CBOMMHU
(YHKIIMOHATBHEIMA Y WH()OPMAIMOHHBIMU BO3MOKHOCTSMHU. [Iporpamma
paboTHI ¢ ynajieHHOW 0a30l JaHHBIX COCTOHMT U3 JBYX YACTCU: KIUCHTCKOW U
cepBepHoOil. KimeHTCKas 9acTh MporpamMmbl, paboTarolias Ha KOMITBIOTEpPE
TIOJTB30BaTelsl, 00ecIeurBaeT B3aWMOJEHCTBHE C CEPBEPHOH IPOrpaMMON:
MMOCPEIICTBOM ~ 3aIPOCOB, TMEpENaBaeMbIX HAa  YIAJICHHBIH  KOMIIBIOTED,
MPEJOCTAaBIIACT JOCTYN K JaHHbIM. CepBepHass dYacTh IPOrPaMMBIL,
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paboraromasi Ha yJaJIEHHOM KOMITBIOTEpE, NPUHUMAET 3arpoChl, BBITIOIHSET
UX M TepechUIaeT JaHHbIE KIMEHTCKOH Mporpamme. 3ampochl MPEACTaBISIOT
co0oii KoMmaHAbI, TpencraBieHHble Ha si3bike Structured Query Language
(SQL) — s13bIKe CTPYKTYpUPOBAHHEBIX 3ampocoB. [Iporpamma, paboTaromas Ha
YIQJIEHHOM CepBepe, CIHPOEKTHpOBaHA TaKUM 00pa3oM, YTOObI O0ECHednTh
OJHOBPEMEHHBIN JOCTyN K MH(pOpPMAlMH HECKOJIBKAM MoJb30oBaTensM. [Ipu
9TOM AJIsl oOecredeHus! JIOCTyNa K JJaHHBIM BMECTO MeXaHW3Ma OJIOKUPOBKH
(aliyioB MCHONB3YIOT MEXaHU3M TPaH3aKIUHA. TpaH3aKkmuss — 3TO HEKOTOpas
TIOCIIE/IOBATENIFHOCTh  IEMCTBHM, KOTOpasi [JODKHAa OBITh  00s3aTENbHO
BBINOJIHEHA HaJl JAHHBIMHU TIEpei TeM, Kak OHM OyIyT nepenaHsl. B ciydae
OOHapy)XeHHsl OIIMOKM BO BpEMs BBITIONHEHHUS JIIO0O0T0 M3 JICHCTBUHA BCS
TIOCIIE/IOBATENIFHOCTh JIGHCTBUI, COCTaBJISIONIAs TPAH3aKIUIO, IMTOBTOPSETCS
cHoBa. Takum 00pa3oM, MEXaHU3M TPaH3aKLIUK OOEcrieYnBaeT 3aluTy OT
anmapatHbIX cOOEB M COXpaHHOCTh NaHHBIX B BJI.

Ilocme  ananmza  ocoOeHHOCTEH ~ aBTOMaTH3MpyeMoW  00jacTu
JIESITEIbHOCTH CIIEAYET MPUCTYIIUTh, BO3MOXKHO, K CAMOMY Ba)KHOMY 3TaIly —
npoekTupoBanuio b/, KoTopoe 3akirouaeTcs B ONpeAeIeHHH COCTaBa MoJieH ee
Tabaui M cBszedl Mexny Ttabmumamu. OT TOro, HACcKOJNBKO TIIATEIBHO
MPOBEJIEH aHaJIu3 M HACKOJIbKO TpaMOTHO crhpoektupoBaHa bJl, B
cymecTBeHHeHIell Mepe 3aBUcHT d¢dexruBHOCTh Oyaymeir CYBJl u ee
TIOJIE3HOCTH ISl TIOJIb30BaTENsl. DJIEKTPOHHbIE TaONUIbl U (aifiabl, KOTOpbIE,
UCTIONB3YIOTCS B paboTe, MMEIOT Cepbe3Hble OorpaHuueHus. [Ipexne Bcero,
cTapasich IOJJIepKUBaTh OTAENbHbIe ONOKM MH(pOpMaluy, pa3OpocaHHBIE 1O
BCEMY IPENPHUATHIO, U YIPABISATh UMH, MOXXHO CTOJIKHYTBCS C IpOoOJIeMaMu
JIOCTYITHOCTH M TOYHOCTH JAHHBIX. A KOIJa JaHHBIE XPaHATCS B Pa3HBIX
(dopMaTax Ha pa3HBIX KOMIIBIOTEpAx, TPYAHO OOecredynTh Oe30MacHOCTh U
KOH(QUW/IEHIIMAILHOCTh, HE TOBOpS YK€ O pe3epBHOM KOIMPOBAHUH,
BOCCTAHOBJICHHUH U HETIPEPHIBHOM JTOCTYIMTHOCTH JaHHbIX. [loaTomMy B mpomecce
pa3pabotku 6a3bl gaHHBIX U1 MAC «CupeHa» Obuia NpUHATA PENSIHMOHHASL
MOJIEIb JIAaHHBIX. PernsinnoHHast 0a3a JAHHBIX TpeJCTaBiIseT coOOW ropasno
Oonee MOIIHBIM MHCTPYMEHT BO BCEX OTHOIIEHMSX, OCOOEHHO B 00JIacTH
aHATUTHKY. PensimonHas 0a3a JaHHBIX — MO CymiecTBy 3To bJI, B KOTOpOit
JIAaHHBIC TIPENICTaBJICHBI B Buie Tabmuil (puc. 3). Pensnmonnas tabnwma [4]
COCTOHT U3 MEPECEKAIOIIUXCS CTPOK (Ipyrue Ha3BaHMs — 3aIHCh, CYITHOCTh)
cTonbuoB (Apyrue Ha3zBaHus - 1oie, arpuOyr). Tepmun «relation»
(oTHOIIEHWE) — 3TO (OpPMANbHOE HAa3BaHUE ONPENEICHHOTO BHA TAOJHUIIBL.
PenstonHple  6a3pl  A@HHBIX — IO3BOJSIIOT ~ MHOTMMH  crioco0amu
MaHMITYIMPOBAaTh JAaHHBIMH, TaK 4YTO MOXHO BHIOMpaThb BCE 3aIHCH,
OTBEYAIOIUE OIPE/EIICHHOMY KPHUTEPHIO, CCBUIATHCS M3 OJHHUX TaOJHIl Ha
JIpyrHe W peNakTHpoBaTh Bce 3amucu uenukoMm. Jlis  obecneueHus
LEJOCTHOCTH W MHHUMAaJHM3allMk  3aHMMAaeMoro o0beMa IaMsiTH K
PEISIMOHHBIM TaOJIHMIaM MPEABSBIISIOT CIIETYIOIINE TPEOOBAHMS:

®  JaHHBIE B SUEHKaxX TAOJIMIBI JOJDKHBI OBITH CTPYKTYPHO HENIEIUMBI;
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JTAHHBIC B OJTHOM CTOJIOIIE JOJDKHBI OBITH OJTHOT'O THIIA;
KaXIBIH CTONOEI] TIOJDKHBI OBITh YHUKAJIBEHBIM;
CTOJIOIBI Pa3MENIAtOTCs B IPOU3BOIBHOM MOPSJIKE;
CTPOKH Pa3MEIAIOTCs TAKXKE B MPOU3BOILHOM TOPSIIIKE;
CTOJIOIBI UMCIOT YHUKAJIHHBIC HANMCHOBAHUS.

['MmaBHBIMH «CTPOUTENBHBIMH ONOKaMu» pensuuonHor BJ  siBistroTcst
cymHocta  (entity). TepMWUH CYIIHOCTH OOBIYHO UCIONB3YeTCS  JUIS
o0o3HaueHHs1 JIOOOro pa3iIuduMoro oObeKTa, KOTOPBIH MOXET OBITh
npencraBieH B BJ (00BEKT, MECTOMONOXKEHHE WM TMPEIMET, CBEACHUS, O
KOTOpPBIX MomIexar cOopy u xpaHeHHI0). CYIIHOCTH TPYIIUPYIOTCS MO UX
obmuM cBoiictBam. HabGop cymHocTeli (entity set) 3To WMeHOBaHHas
COBOKYITHOCTh CYITHOCTEH, OOBEIMHEHHBIX OONIMMH CBOWCTBAMHU. TakuMm
o0pa3oM, TaONWIIa COAEPKUT TPYIITy CBSA3aHHBIX CYIIHOCTEH, MO 3TOH
NIPUYMHE TEPMUHBI TabiIHIa U HabOp CYIIHOCTEH Yalle BCero 03HayaroT OHO

" TOXKEC.
P3C
1 M
fonpac TpaHcchopmaTopbl M Koa_Tpanchopmarop
M Koa_®u3MKO-XHMHIECKHT aHanM3
HaseaHue POC — @Koa MoacTaHuua
PaiioH roposa Koa_TpaHcdopmatop [HaTta nposeneHus otbopa
Aapec PBC M MpuunHa ucnbiTaHns
"~ Tun TpaHcdopmaTopa
KoHTaKTHbIA TenedioH 1 T.4,. parcop P LiseT

3asog cKoli Homep
HoMWHarbHas MOLHOCTb
Knacc HanpskeHns

MexaHnyeckue npumecn
B3BelleHHbIA yrnepoga,
Bnara

MopcTaHumm ’ o YCTaHOBKM U T.J,. YenbHbI Bec
Koa I TemnepaTypa BCTbILLKA
M KucnotHoe uncro
HassaHue MNC BaskocTb )
M| AmpecnCuTta. Koa_Tpanchopmatop Peakuus BOAHOM BbITSKKMA
Hoal ARl Homep npoTtokona

Lo Koa_P3C
[ata ot6opa [Nata aHanusa u T.4.

MpuynHa otbopa
OaTa aHanusa
CocTas rasos
Homep npoTokona
3aknoyeHne n T.4.

Puc. 3 — Pemsmmonnas crpykrypa B/ MAC «Cupenay»

Kaxnmas cymHocTh WMEET  HEKOTOpble  CBOMCTBA, Ha3bIBaeMbIe
atpubyramu. Hanpumep, Ha puc. 3 Habop cymiHoOCcTe C HMEHEM
«llomcTaHm)  COMEPKUT MHOXKECTBO  CYINTHOCTCH  «IOACTAHIMS»  C
atpudyramu Kon POC, Haspanue [1C, KonraktHerii Tenedon u ap. Kiroun —
LEHTpaJbHasl COCTaBJISIONIAs PENSIMOHHBIX Tabmum. Kitounm ompenensroT
(YHKIIMOHATBHEIC 3aBUCHMOCTH, TO €CTh JIPYTHE aTPUOYTHI 3aBUCAT OT KITIOYa
U MOTYT, CJIEIOBATENILHO, OBITh HAWICHHI MO €ro 3HaueHuio. Kaxmas ctpoka
TaOJUIBI JTOJDKHA WMETh TIEPBUYHBINA KIIFOY, KOTOPBIA MpPEICTaBISACT COOOU
aTtpuOyr WM KOMOWHAITHIO aTpuOyTOB, KOTOpBIE YHHUKAITLHO
UACHTU(PUIUPYIOT BCE OCTaJbHBIC aTpUOYTHI B 000N cTpoke. ITocKombKy
MEPBUYHBIA KIIOY JOJDKCH OBITh YHHKAJCH, B HEM JUIS OOeCHeucHUS
LIEJIOCTHOCTH HE JIOMYCKAIOTCS MycThle 3HaueHus. HecMoTps Ha TO, 4TO BCe
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TaOJIMIBI HE3aBUCHMBI, HMX MOXHO CBS3aTh IPH IIOMOIIM COBMECTHO
ucronbp3yemMbix aTpuOytoB. Cesizu B BJ] MokHO KiaccudpuumpoBaTth 10O THITY
«onuH-Ko-oqHOMY» (1:1), «ommH-KO-MHOTUM» (1:M) N «MHOTHE-KO-MHOTHM
(M:M). CBs3p «OAMH-KO-OJJHOMY» O3HA4yaeT, 4TO JaHHAs CYIIHOCTH MOXET
ObITh CBSI3aHAa TOJHKO C OAHOW JAPYrod cymHocThio U T. n. CBmb 1:M
MPaKTHYECKW WHAeanbHa Ui DPEIAUUOHHOW MOJENNW W SBISETCS B HeH
OCHOBHBIM KHPITUYHUKOM.
BoiBoabI.

1. PaspabatpiBaemass MMAC «CupeHa» CTPOMTBCSI B COOTBETCTBHH C
CTPYKTYpOH W Hepapxueil ynpaBieHHs SHEPrOKOMIAaHWEH W HMEeT YeTKO
BbIJIEJICHHbIE YPOBHH. Kaxprit YPOBEHb obiagaer CBOUMH
(YHKIMOHANBHBIMH W MH(OPMAIMOHHBIMUA  BO3MOXHOCTSIMH,  YPOBHEM
00001IeHNs, aHanM3a W 3allMIIEHHOCTH WH(OpMaluk B COOTBETCTBUH C
CYILECTBYIONIEH repapxuei opraHu3aluu SKCIUTyaTaluu
AIEKTPOOOOPYIOBAHUS;

2. Kak u 6omsrmmacTBO IC [5,6,7,8], padoraronwx ¢ 6azamu nanHbX (b/1)
HNAC «Cupena» wuCIons3yeT TPOMBIIUIEHHYIO YHHUBEPCAIBHOIO Ha3HAYEHUS
CVYB/] InterBase B nokayibHOIM CETH NPEANPUATHS B PEKUME KIHEHT-CEPBEP C
MIPUMEHEHUEM DEJISIMOHHOW MOJIENIM AaHHBIX, YTO ITO3BOJISIET 3HAYMTEIHHO
CHHM3HUTH CTOMMOCTH pa3paborky MAC u mpu 3ToM 00ecneyuTh COXPaHHOCTh
JIAaHHBIX, Pa3TPy3UTh WH(QOPMAIMOHHBIE KAaHAIBI CBSI3U TPEONPHATHS T10
Cpe/ICTBaM yIaJeHHOT'O CepBepa CUCTEMBI.

3. TlpumeHeHHMe pEISIIMOHHON MOJAENM XpaHEHHWs J@HHBIX JaeT
BO3MOXKHOCTB CBOOOJIHOTO JOCTyNa K AaHHBIM 1o cpeactBam SQL 3ampocos,
YTO HEMAJIOBAXXHO NPH pPaboTe C OONBIIUM KOJMYECTBOM Pa3zHOOOpa3HOM
nHpopmanum.
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