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OcHnoeHi Komnonenmu iHhopmayinitnoz2o cxosuuia

T'eopeii Acees,

OOKMOP MEXHIYHUX HAYVK,
npogecop, 3asioysau xageopu
iHopmayitinux

mexnonoeit XJJAK

Posenanymi ocHo6Hi KOMNOHeHmu IHGOpMAyitiHUX CcX0-
8UWY. NpOpamMHe 3a0e3neyeHHsi NPOMIJICHO20 Wapy, mpaH3ax-
yitini BJ] i 306Hiwni Odcepena ingopmayii, pieenv docmyny 0o
O0aHux, 3a8AHMADICEHHs Ul NONEPeOHE ONPAYIOBaAHHs, pPIiGeHb
iHhopmayitinoco docmyny i ONPayrO8aHHs 3aNUMIE i NOOAHHS
oanux, pieenv ynpasainns (AOMiHiCMpyeanns), iHme2posanicm,
icmopuunicms i cmabinbHicmy, CKIAOHi OA2amoMipHi OaHi, wo
VMOJICTUBTIOIOM PO3YMIHHA YYacmi TI0OUHU 8 YbOoMy Npoyeci.

V po6orax [1—5] mopyireni pi3Hi MUTaHHS METOMOIOTII
PO3pOOIICHHS apXiBiB 1 CXOBHI AaHHX EJIEKTPOHHHUX JOKyMEH-
TiB. Y TpONOHOBaHIA cTaTTi OyAyTh PO3TIIAHYTI Taki KOMIIO-
HEHTH IUX iHOPMAIiTHAX CXOBHIIL:

Ipoepamne 3a6esneuenns (I13) npomisxcrozo wapy. 3abes-
Tevye MEPeXHHUI JOCTYII 1 JocTyn A0 0a3 maHux. Jlo HpOTrO Ha-
JIe’KaTh MEpeXHI H KOMyHIKamiiHI IPOTOKONH, IpaiBepH, cuc-
TeMH 0OMiHy MOBiTOMJIEHHSIMH TOIIO [6].

Tpanzaxyiini BJ] i 30eniwni docepena ingpopmayii. bazn
nanux OLTP-cucteM icTOpu4HO Tpu3Hadanucs Ui eheKTUB-
HOT'O ONIPamOBAHHS CTPYKTYP JAAQHMX Y BiJHOCHO HEBEIHKIH Kijlb-
KOCTI 4iTKO BH3HAUYEHHX TpaH3akIii. Uepe3 oOMekeHy LiTbOBY
CIPSIMOBaHICTh "OOJIIKOBHX' CHCTEM 3aCTOCOBYBaHI B HHUX
CTPYKTYPH NAHHX IIOTaHO MiJXOIATh UL CHUCTEM MiATPHMKHU
NpUHHATTS pimeHb. KpiM Toro, Bik 0araTboX YCTaHOBIICHHX
OLTP-cucreM (CHCTEeMH OIEPATHBHOTO ONpALIOBAHHS TPaH-
3akiii) csrae 10—15 pokis. Huni mkepenaMu JaHUX CXOBHINA
€ ONepaTWBHI TpaH3aKLiifHI CHCTeMH, SIKi OOCIYrOBYIOThH IIO-
BCSAKICHHY OOJIIKOBY MisUIbHICTh KOMITaHiH. HeoOXiqHiCTh BKITIO-
geHHS Tiei abo IHIIOI TpaH3aKmiHHOI CHCTEMH SK JpKepena
BU3HAYAETHCS Oi3HEC-BUMOTaMHM JI0 CHCTEMH HiITPHUMKHU IIPHUii-
a3 pitersb (CIIIP). Buxomsiu i3 X caMux BAMOT, SIK [DKe-
pena JaHUX MOXYTh OYTH PO3IJIAHYTI 30BHIIIHI CHCTEMH, Yy
ToMy umchi ¥ IHTepHer. JletambHi maHi i3 jkepes abo mpsMo
HaJIXOIATh Y CXOBHIIE, a00 IOMepeHbO arperyoThes 10 Heod-
X1HOTO PiBHS y3araTbHEHHS.

Pigenv 0docmyny oo oanux. 113 mporo piBHS 3abe3medye
CHIJKYBAaHHS KiHIIEBUX KOPUCTYBadiB 3 iH()OpPMAIiHHIM CXOBH-
IIeM 1 3aBaHTaKCHHS HEOOXITHWX JAHMX 13 TPaH3aKIiHHHUX CHC-
TeM. YHIBepCaIbHOIO MOBOIO CIIJIKYBaHHS HHIHI € MOBA CTPYKTY-
poBanux 3amutiB (SQL).

3asanmadicenns i nonepeouc onpayiosanus. et piBeHb
MicTuTh Y c00i Habip 3aco0iB s 3aBaHTaXeHHs naHux 3 OLTP-
CHCTEM 1 30BHIIIHIX /pKepen. BUKOHYeThCS, SIK IPaBMIIO, y MTOE-
HaHHI 3 JIOJATKOBHM OIPAIIOBAHHIM: MEPEBIPKOIO JaHUX Ha
YHCTOTY, KOHCOMiaIi€eio, popMaTyBaHHIM, (QUIBTPAIIi€l0 TOMIO.
Il xommnonenta € 13, mo BiANOBIAHO 1O TIEBHOTO PEIIAMEHTY
BUTSATAE JIaHl i3 DKEpeN 1 MPUBOAMTE iX IO €QuHOTrO (hopmary,
BH3HAYEHOTO JJIsl CXOBUINA, I BiAMOBiga€e 3a (hopMaii3oBaHy Jio-

© Acees I., 2010

TiYHY Y3TOIDKEHICTh, SKICTh Ta IHTErpamilo JaHWX, sIKi 3aBaH-
TaXYIOTBCS 13 JDKepel B ONEepaTHUBHUM ckiaanx naHux. Koxkme
JDKEpeNI0 JaHWX BUMAarae po3pOOJISTHHS BIIACHOIO 3aBAaHTAXY-
BanbHOro Moxyist. KoxkeH Momynnb Mae BHpINIyBaTH [Ba KJIACH
3aBJaHb!

® [I0YaTKOBOTO 3aBAaHTAKCHHS PETPOCTICKTHBHUX JAaHMUX;,

® DpETIaMEHTHOTO TOIOBHEHHS CXOBHINA IAaHUMHU 13

TOKEpeIL.

1ls KOMIOHEHTa TAaKOX BUTATAE NETANbHI JIaHi 3a perya-
MEHTOM 3 OIIEPATHBHOIO CKna/:[yl, 3[IHCHIOE IXHE arperyBaHHS,
KOHCOJIiAatiro, TpanchopMamniro ¥ MOMIIIae JaHi B CXOBHUIIE Ta
BiTpuHU nanux. Came B LiHf miICKCTeMi TOTPiOHO BU3HAYHTH BCi
Oi3Hec-MozeNi KOHCOMiJalii JaHuWX 3a l€papXiyHUX BUMIpIB i
3MIHCHUTH OOpaxyHOK 3aJIS)KHHX Oi3HEC-NOKa3HUKIB 3a He3a-
JISKHAMH BHXITHAMH JaHAML.

Ingopmayiiine cxosuwye. € mpeaMETHO-OPIEHTOBAHOIO Oa-
3010 200 cykymHicTio B/I, sIki BUTSTaI0THCS 13 [DKEpeI1, OpTraHi3o-
BaHMX II0 CETMEHTax, IO BiAOWBAIOTH KOHKPETHY HPEIMETHY
rary3b Oi3HeCy. BUPOOHHIITBO, IPaBMiA, AETAIbHI CIa0Ko arpe-
roBaHi JaHi.

Memaodani. Meraznauni (nenosurapiii, "naui npo naui"). Bi-
JITparoTh POJb AOBIHUKA, IIO MICTUTH BIZIOMOCTI PO JDKEpera
HNEePBUHHMX JAHMX, AITOPHUTMH ONPALIOBAHHS, SKUM BHXiTHI
nani Oymu miggaHi Tomo. Metagani — 1e Oyab-AKi JaHi mpo Ja-
Hi. Bonu Bigirpators BaxmuBy poib y nodymgosi CIIIIP. Oxno-
YacHO IIe OJWH 3 HAaHCKIAJHIMMX i HEAOCTaTHHO MPAKTUIHO
npopoOsieHnX 00°€kTiB. MOXHA BUIUINTH, NpPHHAHMHI, TpU
ACTICKTH METAJ[aHHX, II0 MAIOTh OyTH NPHCYTHI y CUCTEMI.

1. 3 mormsmy KOpHUCTYBaUiB: MEeTaaHi I Oi3HEC-aHANITH-
KiB; JUIA aIMiHICTPATOPIB; IJIsl pO3POOIIOBAYIB.

2. 3 moriagy NpeIMeTHHX OONacTel: CTPYKTYPH IaHHX
CXOBHIIA; MOJIeJIi Oi3HEC-TIPOLECiB; OIHUCY KOPUCTYBAdiB; TEXHO-
JIOT14Hi Ta iH.

'V nitepatypi icHYIOTh pi3Hi BU3HAYEHHS HOTO KIACY JaHHX. 30KpeMa,
OMEPATUBHUM CKIIAJIOM JaHHX MOKHA BBA)KATH TEXHOJOTIYHHUIA ene-
MeHT 30epiranus panux y CIIIIP, mo coyxuts 6ydepom Mix TpaH3ak-
UITHUMH JDKepesiaMu JIaHHUX 1 cXoBHIIEM. Sk OyJ0 Bi3Ha4YeHO paHillle,
JlaHi, Hepul HiXK BOHH MOTPAILIATh Y CXOBHIIE, MOTPIOHO NMEPETBOPUTH B
enuHi ¢Gopmatu, ouuiieHi, o0'eqHaHi W cuHXpoHi3oBaHi. Hampukinan,
JlaHi, HEOOXiJHI IS MiATPUMKH yXBAJCHHS PIIICHHS, MOXYTh iCHYBaTH
B TpaH3aKiiiHiil cucteMi KopoTimit yac (TOAMHH, IHI), HIX TEpioj mo-
MOBHEHHSI IAHUX CXOBHINA (IHI, THKHI). AGO CeMaHTHYHO OJHOPIIHI na-
HI HaAXOIATh i3 TPAH3aKLIMHUX CUCTEM Y pi3HHI Yac. Y LbOMY BHIIAJKY
OIEPATUBHUIA CKIIAJ JAHUX CIIYXKUTh aKyMYJBITOPOM JIAHUX, IO HAJIXO-
IATh BiJ JDKEpel, Hepel iXHIM 3aBaHTaKeHHsIM y cxoBuuie. Ha BiaMiHy
BiJl CXOBHIIA JaHUX, IH(OpMALis y CKIali JaHUX MOXE 3MIHIOBATUCS 3r0-
JIOM BiJITIOBIJTHO 10 EPETBOPEHb, IIO BiOYBAIOTHCS B JUKEpEIax AaHHX.
OrnepaTUBHUN CKJIaJ JaHUX CTBOPIOETHCS SK NMPOMDKHHUI Oydep Mik
OIEpPATUBHAMH CHCTEMAaMH i CXOBHUINEM JaHuX. L[si KOHCTPYKITist aHao-
riyHa KOHCTPYKINT CXOBHINA TaHHUX. [IEHTHUHICTH OIEPATHBHOTO CKIIAIy
1 CXOBHII[A TAaHUX TMOJIATAE B IXHIM MpeAMETHIH OpieHTOBaHOCTI it 30epi-
raHgi JeTaJbHUX NAaHUX. BiAMIHHICTH BiJ CXOBHILA IAaHUX IOJIATAE B
TOMY, IO ONMEPATHBHUI CKJIAJ JAHAX Ma€ 3MIHIOBaHHUI 3MICT, MiCTUTh
TUIBKY JeTajbHi JaHi Ta iXHI IOTOYHI 3HAYEHHS.

JleranbHi aHi — 1€ JaHi 3 ONMEpaTHBHUX i 30BHILIHIX CHUCTEM, HE y3a-
rajbHeHi i He mizcyMoBaHi, TOOTO JaHi, 10 He 3MIHIIIM CBOET CEMaHTHKH.
3 OmepaTHMBHUX CHCTEM i 30BHILIHIX JDKEpeN NaHi HAJAXOISATh B OIle-
paTHBHUI CKIIaJ1, TPOXOSIIU MPOLIECH TPAaHC(HOPMAIIii.

JlaHi ONEpaTHBHOTO CKJIALy PEryIspHO OHOBIIOIOTHCS. [l{opa3sy, komm
JlaHi 3MIHIOIOTHCS B ONIEPATUBHUX CHCTEMaXx i 30BHILIHIX JOKepesax, Bif-
MOBI/IHI M JIaHi 3 ONEpaTHBHOrO CKJIAAy TaKOXK IOBHHHI OyTH 3MiHEHI.
YacTtoTa BiJHOBJICHHS OMEPATHBHOTO CKIAIy 3aJeKHTh K Bill 4aCTOTH
BiJIHOBIICHHST DKEpelN, TaK i BiJl PEraMEHTY 3aBaHTAXKEHHS NaHHUX Y
ckaan (http://www.usm.md).



3. 3 mormsiay QyHKUIOHANBHOCTI CHCTEMH: METaJlaHi 1po
mporecu TpaHcdopMariii; 3 agMiHICTpyBaHHS CHCTEMH, IIPO
JIOAATKH; TIPO MOJAHHS JaHUX KOPHCTYBadaM.

[pucyTHicTh TPHOX MEpepaxoBaHUX ACHEKTiB METaJaHMX
Mae€ Ha yBa3i, IO, HANPHKIAA, Y IPHUKIAJHAX KOPHCTYBadiB U
po3poOioBadiB cucteMu Oyae pi3HE OadeHHS TEXHOJOTIYHMX
acTeKTiB TpaHc(hopMalii JaHUX 13 JLKEper: MPUKIaaHI KOpHC-
TyBaui — CEMaHTHKY, CKJIaJl 1 TMEpioAWYHICTh MOIMOBHECHHS
CXOBHWIIIA JAHUMH i3 pKepena, po3pobmoBadi — ER-nmiarpamuy,
mpaBmia TpaHcdopmamii it iHTepdeiic moctymy no maHmx
JoKepena.

Pigenv ingpopmayitinoco oocmyny. 3abesnedye Oesmoce-
peIHe CIUIKYBaHHS KOPHUCTYBada 3 TAKUM CXOBHILNEM JaHUX 3a
JIOTIOMOTOI0 CTAaHAAPTHHUX CHUCTEM MAHIIyJIIOBAHHS, aHANi3y i
nomanus ganux tamy MS Excel, MS Access, Lotus Torio.

Pigenv onpayiosanns zanumie i nooanus oanux. Omepa-
THUBHHUI CKJIaJl, CXOBHIIE W BITPHHH JaHUX € 1HPPACTPYKTYPOIO,
110 3a6e3Tedye 36epiraHHs i aaMiHiCTPYBAHHS TaHHX. IXHEOMY
0OYBaHHIO, aHANITHYHOMY ONPAIFOBAHHIO W TOAAHHIO KiHIIE-
BUM KOpHCTyBadaM ciyrye cremiansae 113. Sk npasuio, MoxxHa
BUILIATH TpH THIH Takux [13.

[Iporpamue 3abe3nedeHHs PErITaMeHTOBAHOI 3BITHOCTI, IO
XapaKTePHU3YEThCs 3a3[aleTib BH3HAUYCHUMH 3aIlIUTaMH JJAHUX
Ta IXHIM HomaHHAM Oi3Hec-kopucTyBadaMm. Bix mporo I3 me
BUMAraeThesl MBUAKOT peakmii. 3 MipKyBaHb €KOHOMIT BUTpAT Ha
migBunieHHs edekTuBHOCTI [13 HalOiIbIIE TAXOAUTH TEXHOIO-
riss ROLAP (pensmiiina OLAP).

Ilpocpamne 3abe3neuenns HepeenameHmMOBAHUX 3ANUMIE
Kopucmyeauié — OCHOBHHH CIOCIO CIUIKyBaHHS Oi3HEcC-aHalli-
THKIB 31 CXOBHUIIEM, IIPH SIKOMY KO)K€H HACTYIHHI 3aIHT IO Ja-
HUX 1 BUJ IXHBOTO TTOJAHHSA BH3HAYAETHCS, SIK IPABHIIO, PE3Yib-
TaTaMH INIONEPEeTHBOr0 3amuTy. s TOAaTKiB I[bOr0 THILY IIOT-
pibHa BHCOKa MIBHAKICTH OMpAIFOBAHHS 3amuTiB (OMMHHMIN Ce-
KyHm). AnamizoBare [13 peamisyerscs texuomoricio MOLAP
(6araromipaa OLAP) i criemiansHiME iHCTpYMEHTaMH TT00YI0-
BU CKJIQJJHUX HEPErJIaMEHTOBAaHMX 3alUTIB 3 IHTYITUBHO 3pO3y-
Minum ayst 6i3Hec-aHATITUKIB rpadiyanM iHTepdercoM.

Iporpamue 3a0e3medeHHst JOOYBaHHS 3HAHB, IO peatizye
CKJIQIHI CTAaTUCTUYHI AITOPUTMH Ii aNrOPUTMH IITYIHOTO iHTE-
JIEKTy, TIpU3HAYEHE ISl MOIIYKYy CXOBAHMX Y IAHUX 3aKOHO-
MipHOCTEH, MMOJaHHS WX 3aKOHOMIPHOCTEH Y BUTIISII MOJIENCH i
PI3HOMAaHITHOTO NPOTHO3YBAHHS IO HUX PO3BUTKY CHTYamid 3a
cxemoro "lllo, sxmro...".

3BUUAiiHO, TakWii PO3MOMAIT Ma€ BEIbMH YMOBHHHA Xa-
pakTep, a MeXi MiX BIiAMOBITHUMH JOAATKAMH MOXYTh OyTH
po3muri [7].

Pisenv ynpasninna (aominicmpysanns). BingcminkoBye Bu-
KOHAHHS TPOIEyp, HEOOXiTHUX IS BiAHOBIICHHS iH(OpMariii-
HOTO CXOBHIIA abo MmiATpUMAaHHA Horo cramy. Tyr mporpa-
MYIOTBCSI TIPOIEYPH TMiAKaYyBaHHSA JaHUX, MEpeOyHIOBU iHACK-
CiB, BHKOHAHHS MiJCYMKOBHX (IIiJICYMOBYIOUHX) DPO3DPaxyHKIB,
pemutikamii 1aHuX, moOymoBH 3BiTiB, (OpMyBaHHS MOBiJIOMIICHB
KOpHCTyBadaM, KOHTPOIIO IIilicHOcTi Tomo. Lls mimcucrema
BUKOHYE€ BC1 3aBIAaHHA 3 IiITPIMYBaHHS CUCTEMH i 3a0e3neducH-
Hi i1 ycTaneHoi po6oTu Ta po3mMpeHHs. MoXHa BUIIIATH, IPH-
HalMHI, Taki KJIacH 3aBJlaHb, BUPILICHHS SIKUX 3a0€3IeayBaTUME
I ITiACKCTEMA:

1) AnminicTpyBaHHS JaHHX, IO BKITIOYAE PETYJAPHE I10-
MOBHEHHS JaHUX i3 JUKEpel, K0 HeoOX1THO, pydHe YBEACHHS,
3BIpSHHS I KOpPETyBaHHS JAHUX B ONEPAaTHBHOMY CKJIali. Ammi-
HICTpyBaHHS JAHUX BENETHCS, SIK MPaBUIIO, Oi3HEC-KOPHCTYBa-
YaMH, a BiJIMOBiJaTbHICTh PO3IOIUIAETHCS 38 TIPEAMETHO-Opi€H-
TOBAaHMMH CETMEHTaMH.

2) AQMiHICTpYBaHHSI CXOBHINA JaHWX. Y 3aBIaHHS aJIMi-
HICTpYBaHHSI CXOBHINA BXOJATH yCi NMUTAHHS, IOB’s3aHi 3 MiJ-
TPUMaHHSIM apXiTeKTYpH CXOBHIIQ, 3a0e3MeUeHHsIM HOoro edex-
TUBHOI Ta Oe3mepebiitHol poOOTH, 3aXWCTOM 1 BiJHOBJICHHSIM
JIaHMX ICis 3001B.

3) AnminicTpyBaHHs IOCTYITy IO IaHHX 3a0e3ledye CyIi-
PpOBix mpodiiB KOPUCTYBadiB, PO3MEKYBaHHS AOCTYIY 10 KOH-
(imeHIIHHNX TAHUX, 3aXUCT iHPOpMAIIii BiJl HECAHKIIIOHOBAHOTO
JIOCTYITy.

Aominicmpyeanns memadanux cucmemu. CXOBHIIE JaHUX
BiJlirpae, y Iepmry 4epry, poib IHTErpaTropa i akyMmymasTopa
icTopruHnX maHuX. CTpyKTypa oprami3amii CXOBHINA OpPi€HTO-
BaHa Ha MpeaMeTHi obmacTi. IIpeqMeTHO-OpieHTOBaHE CXOBHUIIE
MICTHTh [aHi, W0 HAAXOIATh 13 pi3HUX omepatuBHUX bJl i
30BHIIIHIX pKepen. CXOBHINEM € CYKYIHICTh JaHHUX, IO Mae
TakKi XapaKTEPUCTHUKH. OPI€EHTOBAHICTh HA IPEIMETHY 00JIacTh
a0b0 HH3KY NpeJAMETHHX 00JacTeil; He3aleKHICTh, 1HTErpoBa-
HIiCTB; ICTOPUYHICTE i CTaGUIBHICTD; 3aIeKHICTh BiJ yacy (mia-
TPUMAaHHSI XPOHOJIOT1); CTAIICTb.

Opiecumosanicms na npeomemuy obnacme. Ilepma 0cob-
JMUBICTh CXOBHWINIA JAHWUX MOJNATAE B HOrO OpPIEHTOBAHOCTI HA
npeaMeTHHI acmekT. [IpenmeTHa cripsMOBaHICTE KOHTPACTYE i3
KJTACHYHOIO OPi€HTOBAHICTIO MPHUKIAIHUX JOAATKIB Ha (DYHKIIIO-
HAJIBHICTD 1 MponecH. J{ooaTKy 3aBXIU ONepyoTh (PyHKIiSIMY,
TAaKNUMHM, HANpWKIAJ, SK YyKIaJaHHS Yoy, KpeIUTYBaHHS,
BUIHMCYBAaHHS HAKJIAJHOI, 3apaxyBaHHS Ha PaxyHOK TOIIO.
CxoBHIE TaHUX OpraHi3oBaHEe HABKOJO (haKTiB i MpPEIAMETIB,
TakKuxX, SIK yroja, CyMa KpemuTy, MOKyIelb, IOCTa4alIbHUK,
HPOIYKT TOIIO.

Hesanescnicmo. Buninene indopmariiiiHe cXOBHIIE iCTOT-
HO 3MeHIIye HaBaHTaxeHHs Ha OLTP-cucremu 3 GOky aHaumi-
TAYHUX JONATKiB, THM CaMHM TPOAYKTHBHICTh iCHYIOUHMX CHC-
TEM HE 3HIKYETHCS, a Ha NMPAKTHUII BigOyBA€THCS CKOPOUCHHS
4acy BIATYKY i MOMIMIIIEHHS JOCTYITHOCTI CHCTEM.

Iumezposanicmes. HalBaXIIMBIIIUM acCTEKTOM CXOBHIIA
JTAHUX € 1HTETPOBaHICTh HOTO JaHWX, IO MPOSBIAEThCA B Oara-
THOX aCHEKTaX: Yy MOTO/PKEHOCTI iMeH, OAWHHIb BUMIPY 3MiH-
HUX, CTPYKTYp JaHUX, (Qi3UIHUX aTpuOyTiB JAHUX TOIIO.

IcHye KOHTpacT MiX 1HTETPALIEI0 TAaHUX Y CXOBHUIII JTaHUX
1 B NPUKIAQAHOMY OTO4YEHHi. [lepmroro MpUYMHOIO MOXIIHMBOL
HEY3TO/KCHOCTI JIOAATKIB € HAasBHICTh 3HAYHOI KITBKOCTI 3aCO0-
6iB po3pobiienHs. KoxkeH 3 HUX IUKTye MEBHI MIPaBIUIa, YaCTHHA
3 SKUX BJIACTHBA BHHATKOBO IEeBHOMY 3aco0y. He cekper, mio
KOJKEH pO3po0IIIOBAY BiJIae TiepeBary OfHUM 3acobam po3pod-
JICHHS. HaJ iHIMMH. SIKIo po3poOIioBaYaMH 3aCTOCOBYIOTHCS
pi3Hi 3ac00M PO3POOICHHS, TO, K MPABUIO, BUKOPUCTOBYIOTHCS
IHAMBITyalbHI OCOOMMBOCTI 3ac00iB, a 3HAYUTH, BUHUKAE HMO-
BIpPHICTH HEY3TO/UKEHOCTI Mi’K CTBOPIOBAHUMH CHCTEMaMHU.

Jlpyra mpudrHa MOXIIHMBOI HEY3TOIPKEHOCT] TOAATKIB IO-
Jsira€ B ICHYBaHHI 3HAYHOI KIJTBKOCTI CIIOCO0IB IXHB0I OOymoBH.
Croci®6 moOymoBH KOHKPETHOTO JOAATKa 3aJICKUTH BiJl CTHITIO
po3po0iToBaya, B Yacy, KONMH Iei 1omaTok OyB po3poOIeHHH,
a TaKOXX BiA HU3KU (AKTOPIB, IO XapaKTEPU3YIOTh KOHKPETHI
YMOBH PO3pOOJICHHS JonaTka. Bce 1ie BiOMBa€eThcs Ha BUKO-
PHCTOBYBAaHHX CIIOCOOAaX BUKOHAHHS 3aBIAHHS KIFOYOBHX
CTPYKTYp, CIOco0ax KOMyBaHHS, MO3HAYCHHS MaHWX, (Hi3MIHUX
XapaKTepUCTHKAX JAHUX TOMO. TakuM YHHOM, SKIO MABa
PO3pO0IIOBadi CTBOPIOIOTH Pi3HI CHOCOOM MOOYIOBH OJATKIB,
BEJIHMKa WMOBIPHICTH TOTO, IO IOBHOI Y3TOPKEHOCTI MIXK CHC-
TeMaMmH He Oyre.

IaTerpanis TaHUX 3a OOWHHIIMU BUMIpY aTpHOYTIB IOMIS-
ra€ B TOMy, IO PO3po0IIIoBadi JOAATKIB IO MUTAHHS IIPO CHOCIO
BHUKOHAHHS 3aBIAHHS TapaMeTPiB MPOTYKI{ MOXKYTh MiIXOJUTH
pisanMu mursixamu. [lapameTpn MOXyThb 3afaBaTHCS B CaHTH-
MeTpax, AoiMax Tomo. SkuM Ou He Oyno JKepeno JaHuX,
SAKII0 1H(OpMalis Haxiiae B CXOBHUIIE, 11 MOTPiOHO HABOJIUTH B
€IVHAX ONUHMIIX BHUMIPY, NPHUHHATHX K CTaHAAPT Y
CXOBHIIIL.

Iemopuunicmy i cmabinoricms: OLTP-cucremu onepyroTsb
aKTyalbHIMH JIaHUMH, CTPOK 3acTOCYBaHHs Ta 30epiranHs
SIKMX, 3BUYAiHO, HE NEPEBHUIyE€ BEIMYMHU MOTOYHOro Oi3Hec-
nepiomy (miBpoKy—piK), y TO¥ 4ac, sk iHhopMariiiHe CXOBHIIE
JaHUX CIPSIMOBAaHE HA IOBIOCTPOKOBE 30epiranHs iH(popmamii



npotsaroM 10—15 pokiB. CrabinpHicTh 03Ha4ae, mo (HakTUYHA
iHhQopMallis B CXOBWIIl JaHUX HE OHOBIIOETHCS W HE Bill-
JATSEThCS, a TUIBKH CHEHiaIbHAM CII0COOOM amanTyeThesl 10
3MiH 6i3Hec-aTpuOyTiB. TakuM YMHOM, 3 SBISETHCS MOXKINBICTH
3A1CHIOBATH iCTOPHYHIHN aHa3 iHpopMaIIii.

3anesicnicmov 6i0 uacy. Bcei qaHI B CXOBUIII B TIEBHUI MO-
MEHT 9acy cymicHi (Hecymepewrnsi). J{yis omepaTUBHIX CHCTEM
1151 6a30Ba XapaKTEPUCTUKA JaHUX BIATMOBIA€ CyMiCHOCTI JaHUX
y MOMeHT gocTymy. Komm B onepaTuBHOMY cepeloBHII 3iic-
HIOETBCS IOCTYII IO AAHKX, OUiKYEThCS, IO AaHI MAlOTh CyMiCHI
3HAYCHHS TUIBKH B MOMEHT JIOCTYILY /IO HUX.

3aexXHICTh Bif 9acy CXOBHINA IAHUX BHSBIAETHCS OCh B
goMy. /laHi B CXOBHINI MPECTABICHI 32 YaCOBUI IPOMIXKOK BiJ|
POKy 110 mecsté. B omepaTmBHOMY cepelOBHINI MOAAHHS JaHUX
3IIHCHIOETHCS B MPOMIXKKY Bifl MOTOYHOTO 3HAUCHHS O JCKINb-
KOX IECSTKiB AHIB. JI0aTKU 3 BHCOKOIO MPOIYKTHBHICTIO IJIS
3a0e3neueHHs e()eKTHBHOIO IpOIEeCcy TPaH3aKIii MaioTh Ipa-
[IOBAaTH 3 MIHIMAIBHOIO KUTBKICTIO maHuX. OTXKe, OmMepaTHBHI
JIOMATKH OPi€HTOBAHI Ha KOPOTKUH YaCOBHI ITPOMIXKOK.

Jlpyre BUSIBIICHHS 3aJI€)KHOCTI CXOBHINA JAaHUX BiJ dacy
noysrae B Horo cTpykrypi. KoxkHa cTpykTypa cxoBuIa BKIOIae
— ABHO 200 HESBHO — EJIEMEHT Yacy.

Tpere BHSBICHHS 3aJ€KHOCTI CXOBWINA NAaHHUX BiJ] Yacy
MOJISITAa€ B HEYXWIBHOMY BUKOHAHHI IIpaBWiIa — JaHi, OAWH pa3
KOPEKTHO 3aIicaHi B CXOBUIIi, HE MOXYTh OyTu oHOBIIeHI. CX0-
BUINE JAHMX, 3 MOTJSAY NPAKTUYHOTO BUKOPHUCTAHHS, € Be-
JIIKOIO Cepiel0 MOMEHTAIBHUX 3HIMKIB. IIpmpoxamo, sKmo mo-
MCHTAJIBHUH 3HIMOK JaHuX OyB 3po0ieHniI HEKOPEKTHO, BiH MO-
ke OyTu 3MiHEHHH. Ale sSIKIo OyB OTpHMaHU KOPEKTHHH MO-
MCHTAJIBHUH 3HIMOK, TO, OJWH pa3 3po0ieHui, BiH Hajam 3MiHi
He mirarae. OnepaTuBHi JaHi, KOPEKTHI B MOMEHT JOCTYITY IO
HUX, MOXKYTh OHOBJIIOBAaTHCS B Mipy HEOOXiJHOCTI.

Cmanicme. YeTBepTa BU3HaYaIbHA XapAKTEPUCTHKA CXO-
BUI]A JAHUX — II€ CTallicTh. B omepaTMBHOMY cepemoBHIIi
oreparii BiTHOBJICHHS, AOAAaBaHHS, BHIAICHHS W 3MIHU 3Mil-
CHIOIOTBECS HAJI 3alIMCaMy peryisipHo. ba3osi MaHimysmii 3 ma-
HUMH CXOBHIIA OOMEXEH] MOYaTKOBHUM 3aBaHTaKCHHAM JaHMX
1 IOCTYIOM /10 HUX. Y CXOBHIIII JaHUX BiTHOBJICHHS JaHHUX HE
BinOyBaeTbes. Buxinni (icropuuni) mawi, micist Toro, sk BOHH
Oynu y3romxkeHi, Bepru(iKOBaHI i BHECCHI B CXOBHINE NAHUX,
3aIMIAIOTECA HE3MIHHUMH U BHUKOPHCTOBYIOTHCS TiTBKH B
PEKHMi YHTaHHS.

MartoTp Miclie Ba)KJIMBI HACHTIIKU PO3XOKCHHS OIPAIIo-
BaHHS JaHUX B OMNEPATHBHOMY CCpENOBUIINI I ONMpPAIfOBAaHHI B
cxoBuli gaHuX. Ha piBHI NMpOEKTYBaHHS CXOBHIIA JAHUX HE00-
XIIHICTh Y MIATPUMII MEXaHi3MiB, IO 3a0e3NEeUyIOTh KOPEKT-
HICTh BIJHOBJICHB, BIJIIaJa€ — BIJHOBICHHS B CXOBHIII IaHHUX
He BigOyBaeThes. Lle o3Hauae, mo Ha Gi3MIHOMY PiBHI IPOCKTY-
BaHHSA NpH BHpINIEHHI HpoOieMu HopMmamizamii # ¢izuaHOl
JIEHOpMaTi3amii JOCTYNl IO JAaHMX MOXKE ONTHMi3yBaTucs 0e3
Oymb-KMX OOMEXeHb. IHIIMHA HacHiZoK CIpomeHHs poOoTH 3
JTAaHUMH CXOBHII[A CTOCYETHCSI TEXHOJIOTiT pOOOTH 3 HIMH, SIKa B
OIEpaTHBHOMY CEpENOBHINI BiAPI3HAEThCSA OLIBIIOID CKIAMA-
HicTio. Bona mixTpuMye ¢yYHKIIT OmepaTMBHOIO pe3epBHOIO KO-
MiIOBaHHS i1 BiAHOBIICHHS, 3a0e3Medye MiTiCHICTh JaHUX, BKIIIO-
Ja€ MEXaHI3MH BHPIINICHHS KOH(MIIKTIB 1 TYIMMKOBUX CHTYaIiil.
Jlns omparmroBaHHS iHGOpMAIii B CXOBHINI JaHUX 3a3HA4YeHI
(hyHKIii He HACTIIBKY KPUTUYHI.

XapaKTEepHUCTUKY CXOBUIA JAHUX — OPIEHTOBAHICTH Ha
IpeAMETHY 00JIacTh MPH MPOEKTYBAaHHI, IHTETPOBAHICTh JAHHX,
3aJIeXKHICTh Bif Yacy W NMPOCTOTA YNPABIiHHS AAHAMH — BH3-
HAYalOTh CEPEIOBHIIE, IO iICTOTHO BiJPI3HAETHCS BiJl KiIacHy-
HOT'O TPaH3aKIIHHOTO CepeIOBHIIA.

JbxepenoM Maibke BCIX JAaHHX CEpeOBUINA CXOBHIIA
JIAaHUX € ONepaTHBHE cepenoBuine. Moxke BUHUKHYTH BiAIyTTH,
IO iCHy€e BEJHMYE3HA HAAMIPHICTh JaHUX B 000X CEpeIOBHUINAX.
OpfHak Ha TPAKTHII HAIAMIPHICTH NAHUX Y CEPEAOBHIIAX Mi-
HiMaJIbHA, OCKIJIbKH.
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1. Ilpn mepenadi JaHMX 3 OMNEPATHUBHOTO CEPEAOBHUINA B
CXOBHIIIE JaHUX BOHU (QimbTpyroThes. barato maHmx B3arami Hi-
KOJIM HE BHBAHTAXKYETHCS 3 ONEPATHBHOTO CEPENOBHUINA. Y CXO-
BUIIE JaHUX NEPeIacThesl TUIBKH 1H(OpMAIIis, BHKOPHCTOBYBaHA
JUTSL OTIPAIIIOBAHHS B CUCTEMI HMiATPUMKH HPHHAHSTTS PillICHb.

2. YacoBuii TOPU30HT y CEPENOBHIIAX iICTOTHO Pi3HHUTHCS.
JlaHi B onepaTUBHOMY CEpEIOBHII 3aBXIH € MOTOUYHMMH. JlaHi
B CXOBHIIi MAOTh XPOHOJIOTiI0. 3 OISy YacOBOI'O TOPHU30HTY
MEePeTHHAHHS MiX OIEPAaTHBHUM CEPEHOBHUILEM 1 CEpPEIOBHIIEM
CXOBMIIA JJaHUX MIHIMAJIbHE.

3. CxoBulIlle JaHUX MiCTHTB arperosaHi (mmicyMKoBi) raHi,
sIKi HIKOJI HE BKJIFOYAIOTHCS B ONIEPATHBHE CePeIOBHIIIE.

4. Tlepenada JaHUX 3 ONEPATHBHOTO CEPEJOBHINA B CXO-
BUIIE JAHHUX CYHNPOBOPKYETHCS (YHIAMEHTAIBHUMH IIEPETBO-
peHHAMU. bBinblmicTe AaHWX TpH HAIXOMKECHHI B CXOBHIIC
BH/I03MIHIOETHCAL.

Cknaoni 6azamomipni oani. TpaguiiiiHi OararomipHi Mo-
JeTi JaHWX 1 MEeToAM IXHBOI peajri3amii MPHUITyCKaloTh, IO: BCi
(hakTH mpsAMO BiXOOPaXKAIOTHCS HAa 3HAUYCHHS BHMIpPIB HIDKYOTO
piBHS, IPUYOMY PiBHO Ha OIHE 3HAYEHHS B KOXHOMY BHMIpI;
iepapxii BUMIpIB € 30aJIaHCOBAHNMU JIEPEBAMH.

SIKImo Wi MPUITYHIEHHS HE BHKOHYIOTBhCS, TO CTaHAAPTHI
MOJECIII W CHCTEMH BHSBISIOTHCS HeamekBaTHUMHU. OcCoOIMBO
cepio3Hi Mpo0IeMH BUKIINKAIOTH KOMITICKCHI OaraToOMipHi JaHi,
OCKIiJIbKH BOHH HE € TiJCyMOBYBaHHMH (SUummarizable) — arpe-
TOBaHI Pe3yNbTaTH BHIIOTO PiBHS HE MOXKHA OAEPXKATHU 3 arpe-
TOBaHMX PE3YNIBTATIB HIDKIOTO PiBHA. 3alHTH 3a pe3ylbTaTaMy
HIDKYOTO piBHA OyXyThb NPUHOCHTH HENpPaBWIBHI [aHi, abo
nonepenHi OO0YMCIICHHS, 30epekeHHS N HACTyIHE BUKOPHC-
TAaHHS IXHIX pE3yNbTaTiB y IIbOMY BHIAIKy HEMOXIIUBI.
3aMiCTh I[HOr'0 arperoBaHi pe3yabTaTH MOTPIOHO OOUHMCITIOBATH
Oe3nocepenHb0 3 0a30BUX JAHUX, IO 3HAYHO 30UIBIIyE BUTpa-
TH HA OOYHCICHHS.

IlincymoByBaHHS BHMAarae 3acTOCYBAaHHS PO3IOIUICHHX
arperoBaHux (yHKOiH i 3HaYeHb iepapxii Bumipis. Hedopmains-
HO iepapXxist BUMIpIB € "CyBOpOI0"”, SKIIO XKOIHE 31 3HAYCHb BUMi-
piB He Mae OiIbIIE OJHOTO NMPAMOrO OaThKa, 'CIOPEKTHBHOIO"
(onto), sikmro iepapxist 30anancoBana, i "moxpuBaroua” (covering),
SIKIIIO JKOZIEH JIOKAIBHMI IIIAX HE "TIepeckakye' depe3 piBEHb.
IaTyiTHBHO 1€ O3Hadae, IO iepapxii BUMIpiB MaroTh OyTH 30a-
JIAaHCOBAHNMU JICPEBAMIL

Heperymsipai iepapxii BUHHKAaIOTh y Pi3HHX JOJAaTKax, y
TOMY 9mcii B iepapxii agminictpatuBaux crpyktyp [10], iepap-
xii MEIMYHUX [iaTHO3IB Ta i€papXii KOHLEMIid s BeO-1mop-
taiiB, noaioHux Yahoo. Oxxe 3 pinieHs — HOpPMaJi3yBaTH He-
perymspHi iepapxii, mpomec, mo mependavae IOMOBHCHHS
HECIOPEKTHBHHX 1 HENOKPUBAIOUHX i€papxii (hIKTMBHUMH 3HA-
YeHHSMHU BUMIpIB, 1 mepeOynyBaTn Habopu OaThHKiB, JJISI TOTO,
mo0 BupimmTH npobiemu "HecyBopux' iepapxiif. Lle meperBo-
PEHHSI MOX€ BHUKOHYBATHCS IPO30OPHM JUII KOPHCTyBada CIO-
coOoM.

3a 30 pokiB 3 yacy cBOro BUHUKHEHHS TEXHOJIOTisl OaraTo-
MipHHEX 0a3 maHuX MpoHmuia cepiosHy eBoomio. BimHemaBna
BOHA CTaja pPEali30BYBaTHCS B DIIIEHHSAX, MPU3HAYEHHUX JUIS
MacoBOTO PHHKY, a TPOBiJHI BHPOOHMKH TETEp BHITYyCKAIOTh
GaraToMipHi sapa pa3oM 3i CBOIMH persIiiiHiMu 0a3aMu TaHNX,
npudoMy 4dacto Oe3 momaTkoBoi omraTH. baratomipHa TexHO-
JIOT'is cTaja 3HAYHO MACIITA0HIION 1 3PUTIIIOLO.

Ile mopomxkye kinbka BakamBHX TeHAeHHiNA. [lami, sKi
HEOOXiTHO aHaNli3yBaTH, CTAalOTh ycCE OUIBII PO3HOILUICHUMH.
IIpumipom, 1e yacto HEOOXiMHO A BUKOHAHHS aHAJI3y, TpU
SIKOMY BUKOPHCTOBYIOTECS faHi y ¢opmari XML, omepxysaHni 3
TIeBHUX BeO-calfTiB. 3pocTaroua pO3HOAUICHICTh JAHUX, y CBOIO
4epry, BUMarae 3acTOCYBaHHS METOJIB, SKi JAIOTh 3MOTY JIETKO
JIOaBaTH HOBi JaHi B OaraTtoMipHi 0a3u HaHUX, TUM CaMHM,
CIPOILIYIOUN 3aBIAHHA CTBOPEHHS I1HTEIPOBAHOTO CXOBHIIA
nmanux. Cepen MpUKITaIiB — aBTOMATHYHA TCHEpAIlisl BUMIPIB 1
KyOiB 3 HOBHX J/DKEpeNl JAHUX 1 METOAM MPOCTOrO Ta JHHA-
MIYHOTO OYHIICHHS JAHAX.



Texnomnoriss Oaratomipanx 0a3 JaHMX TaKOX 3aCTOCO-
BYETBCS 10 HOBHX THITIB TaHWX, SIKI CyJacHi TEXHOJOTi1 HalJac-
TiIme He B 3MO31 aJIEKBaTHO aHaii3yBaTH. [Ipumipom, KimacwuHi
METOIVKH, Taki, K mepeparperyBaums (preaggregation) me mo-
JKyTh TapaHTYBaTH OIEPAaTHBHICTh HAJaHHS BIANOBIAlI Ha 3a-
MUTH, SKIIO JIaHI MOCTIHHO 3MIiHIOIOThCA, SIK 1€ BiIOyBaeThCH,
HANpUKIAJ, KO iHpOpMAaIlisl HAAXOAWTH 13 JATYUKIB abo Big
00’ €KTIB, IO PyXalOThCs, TAKUX, K aBTOMOOLTi, OCHAIIEHI 3ac0-
6amMu T7100aTFHOTO TIO3HITI FOBAHHS.

HaitBaxxnusitmi MeTonu 301bIIEHAS IPOYKTUBHOCTI B 0a-
raToMipHUX Ga3ax JaHux — Iie Tiepeao0HrcIeHnst (precomputation).
Ixmi#t cremiamizoBanmit aHAOr — MepeNarperyBaHHs, MO Iac
3MOTy CKOPOTHTH Yac BiJIOBi[i HA 3alUTH, SIKi OXOILTIOIOTH
MOTCHIIHHO BEeIWYE3Hi OOCSTH JAaHWX, Y CTYIEHi, JOCTaTHBOMY
JUTS TIPOBEJICHHS IHTEPAKTHBHOTO aHANi3y TaHHX.

OOGuucnenHs i 30epexenHs abo "marepiamizanis’, 3Bee-
HUX 00CSTiB MPOAaXiB 1O KpaiHax 1 MICAIIIX, — MpPUKIAJ mepe-
marperyBaHHsa. Takuil TiAXiA YMOXIIHMBIIOE IIBHAKE OIEp-
JKyBaHHS BIJIIOBiAl Ha 3aIIUTH, IO CTOCYIOTHCS 3aTaJIbHOTO 00Cs-
Ty IpOJaXKiB, IPUMIpPOM, B OJJHOMY MicCsIli, B OJHIi KpaiHi abo
y KBaprali ¥ KOHKpeTHIH kpaiHi omHouacuo. Lli Bimmosimi
MOXHA OJIEpXKAaTH 3 MONEPEAHBO OOYNCICHNX NaHHX, 1 HEMAE
HEOoOXiMHOCTI 3BepTaTHCcs 10 iH(opMmamii, po3mimeHoi B cxo-
BHUII JTaHUX.

CyJacHi KOMepLiiHI pesiniiiai 6a3u JaHuX, a TaKOXK CIie-
IiaTi30BaHi GaratoMipHi CHCTEMH, MICTSTh 3aC00M ONTHMi3amii 3a-
TIUTIB HA TPYHTI MOTIEPENHBO OOUHCIeHNX arperaris (aggregate) i
ABTOMAaTHYHOTO IIEPEOOUNCICHHSI 30€pEeKCHUX arperariB IMpu
BIIHOBJICHHI 0a30BHX JaHHX.

IloBHE mepenarperyBaHHS — MaTepiai3amis BCiX CIIONY-
YeHb arperaTiB — HEMOXJIHBE, OCKIJIBKH BUMAra€ HaJToO BEJH-
KOrO [FICKOBOTO IIPOCTOPY W 3HAYHOTO Yacy Ha IIONEepeaHi
obuncineHHs. 3amicth HpOro B cydacHux cucremax OLAP pos-
POOHHKH JOTPUMYIOTHCS ORI MPAKTHYHOTO MiIXOAY 10 Ie-
pelarperyBaHHs, MaTepiai3yloun TUTBKH BHOpaHi KoMOiHamil

arperaris, a MOTIM BHKOPHCTOBYIOUH iX IS €()EeKTHBHIIIOTO
obuncieHHs iHmmux arperatiB. [IoBTopHEe BUKOpPHCTaHHS arpe-
raTiB BUMarae MATPUMKH KOPEKTHOI 6araToMipHOi CTPYKTypH
JTAHUX.

Hapemrri, TexHomoris 6araroMipHnx 0a3 JaHUX Bce dac-
Timre Oyae 3aCTOCOBYBATUCS TaM, /i€ PE3yIbTaTH aHaANi3y MpsSMO
MepearoThCs B 1HIII CHCTEMH, TUM CaMUM, GUKIIOUAIOUU YYaCb
q00uHU 6 yvomy npoyeci. lleli KOHTEKCT y CYKYIHOCTI 3
HEOOXIZHICTIO TIOCTIMHOTO BiAHOBJICHHS BHCYBA€ >KOPCTKIIIi
BUMOTH [0 TIPOXYKTUBHOCTI, SIKAUM HE BIATIOBia€ CydacHa TeX-
Hosorist. L1l muTaHHS pO3MITHEMO B HACTYIHIN MyOsikamii.
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