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AJITOPUTM PEIIPESEHTATUBHOI'O COMIIJIMHT A
AJId CUCTEM BA3 JTAHHBIX HA OCHOBE
OPATMEHTHOTI'O ITAPAJIJIEJIN3MA

. 0. Anuen, M.JI. Ivimbaep

COMIUIMHT SBJISETCS MOIYJIPHBIM [IOJXOJI0M K 00paboTKe CBEPXOOJIbIINX 06a3 JIAHHBIX B IIH-
POKOM CIIEKTDE IIPHUJIOXKEHUHl, CBI3aHHBIX C MHTEJUICKTYAJILHBIM aHAJIM30M JAHHBIX, IIOCTPOCHUEM
TUCTOrPaMM, IIPUOJIM3UTEIIHLHOE UCIIOJIHEHNE 3apocoB u Ap. Vcnosp3oBanue caMILa BMECTO OPUTH-
HaJIbHOH 0a3bl JAHHBIX MOXKET YMEHBIIUTH TOYHOCTL PE3YJILTATOB, HO KOMIICHCUPYETCS COKpaIle-
HUEM BPEMEHH BBIIOJIHeHUs: 00paboTku. PerrpeseHTaTuBHbIM COMIIMHT TI03BOJISIET COXPAHUTD B CIM-
IJIe OIIPEJIEJICHHBIE XapaKTePUCTUKU 6a3bl JaHHbIX. OIHAKO CYIIECTBYIONINE aJrOPUTMbI DEIIPE3eH-
TATUBHOI'O CIMILIMHIA HE MOUYT OBITH NPUMEHEHbI JJIs IapaJulejbHBbIX CHCTeM 0a3 JaHHBIX, IO-
CKOJIbKY HE YUHUTBIBAIOT XapPaKTEPUCTUKU JAHHBIX, PACIPEIE/ISAEMbIX 110 BBIYUCIUTE/ILHBIM y3JIaM
KJIACTEPHOI cucTeMbl. B JaHHO#l cTaThe IpemaraeTcs ajrOPUTM PENpEe3eHTATUBHOIO COMILIMHIA
JUIsl TapaJslIeSIbHBIX PEJISIIMOHHBIX CHCTEM 0a3 JAHHBIX Ha OCHOBE (DPArMEHTHOrO IapaJliesin3Ma.
IIpuBesieHbl pe3yIbTATHI BHIUUCAUTEILHBIX SKCIEPUMEHTOB HaJ IIPEJIJIOYKEHHBIM aJrOPUTMOM, IIO-
Ka3aBIIue a/IeKBATHOE COXPAHEHUE PEIPE3eHTATUBHOCTH CBOMCTB 0a3bl JAHHDIX, PACIPE/ICIEHHOI IO
y3J1aM KJIACTEPHOHN CHCTEMBI.

Knroueevie ca08a: pesayuonmnvle 6a3bi 0GHHBIT, NAPAALEALHBIE cucmemb: 6a3 JaHHbIT, penpe-
3ENMAMUEHOIT, COMNAUNE.

BBenenue

B HacTogmee BpeMs comnaume IPAMEHSEeTCS B IIIPOKOM CIEKTPE IPUJIOXKEHUI, CBA3AHHBIX
¢ 0bpaboTKOi CBepxOOIBbIINX 0a3 JAHHBIX: MHTEUIEKTYAJbHBI aHaIu3 JIaHHbIX |23, 25],
nocrpoenne rucrorpaMMm [18], remeparus 6a3 JAHHBIX JJIs TECTUPOBAHUS TPOrPAMMHOIO
obecnieuenust 26|, npubnausurenbHoe ucnosHeHne 3anpocos [5] m ap. CsMmiur upencraBiseT
cob0ii YacTh OPUTMHAJBHON 0a3bl JTAHHBIX, MMEIOILYI0 MEHBIIWHA pasMep, 49TO MO3BOJISIET
COKPATUTh BpeMs 00pabOTKU 6a3bl JAHHBIX 33 CYET BO3MOXKHOI MOTEPH TOYHOCTU PE3YIbTATOB
obpaborku. Cayuatlinoili comnaume TPearnogaraeT orbop Koprexeil 6a3bl JAHHBIX 0€3 ydera
3HAYEeHUI MX aTpubyTOB, YTO CHUXKAET TOYHOCTH W IMOBTOPSEMOCTH PE3YJIbTATOB 00PabOTKH.
IIpu penpesenmamusHom comnaunze OTOOP KOPTEXKEH OCYIIECTBIAETCA C COXPaHEHHEM
Ba’KHBIX OCOOEHHOCTEHl OPHUIMHAJIBHON 0a3bl JAHHBIX: OTHOCHTEILHOE KOJIMYECTBO KOPTEXKEil,
CBSI3aHHBIX MIOCPEJICTBOM BHEITHUX KJIIOYEHl, OTHOCUTEIbHOE KOJUIECTBO 3HAYCHUHA aTpubyTa u
ap. [10].

Ha cerojust HaydHOE COOBIIECTBO NPU3HAET NAPAAACADHBIE CUCTEMD, 603 dannur 3] Kak
IPAKTUYECKH EIMHCTBEHHOe 3(PQPEKTUBHOE CPEICTBO JJId  OpraHu3anuu  00paboTKu
cBepxOoJbIMX 0a3 JAaHHBIX. Da3HCHONI KOHIENIUeHl IapalIeJIbHBIX CHCTeM 0a3 JaHHBIX
ABJIAECTCA  PPazMeHmuvill Napassesusm, TTPEIITOJaralonuil paszbueHne OTHOIIEHWH Oa3bl
JIAHHBIX Ha TOPU30HTAJbHBIE (PPArMEHTDbI, KOTOPble MOIYT 00pabaThbiBaTbCsl HE3aBUCHMO HA
PasHBIX y3/1aX KJACTEPHON BBIYUCIUTENBHON cucrembl. OHAKO CyIIECTBYIONUE METOJIbI
PEIpPe3eHTaTUBHOIO CAMILIMHTA HE NPHUCHOCOOJIEHBI JJIs CUCTeM 0a3 JAaHHLIX Ha OCHOBE
dparMeHTHOrO NapaJIeu3Ma, IIOCKOJIbKY HE YUUTBIBAIOT OCODEHHOCTH —PACHpPeIeIeHns]

d)paI‘MeHTOB OTHOINEHM 6a3bl JAaHHbIX 11O BbBIYUC/JIUTEJIbHBIM y3JI1aM KJIaCTepHOIL/'I CHUCTEMBI.
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B nmammoit pabore mpeiiiaraercs aJropuTM PEIPE3eHTATHBHOIO CIMILIMHITA PEJIIMOHHON
6a3bl JaHHBIX JJIS HapaJLIeIbHBIX cucTeM 0a3 gaHHblX. CTaTbd OpraHn30BaHa CJIELYIONINM 00-
pazom. B pazmese 1 npegcrapien 0030p CYIIECTBYIOIINX METOI0B COMILIMHTA, PEJISIIMOHHBIX 0a3
JaHHbIX. Pazmen 2 comepKuT omucanue mpejiaraeMoro ajropurMa. B pa3aesne 3 paccMOTpeHbI
pe3yIbTaThl BBIYUC/IUTE/IBHBIX 9KCIIEPUMEHTOB, B KOTOPBIX UCCJIEIYOTCHA CBOICTBAa IIpEeaJIOZKCH-
HOT'O aJiropuTrMma. B 3aKJIIOYEHUU CYMMUPYIOTCH MMOJIyYE€HHbIE PE3YJIbTaThl U paCCMaTPUBaIOTCA

HaIpaBJIeHUsT JaJbHEHRIINX UCCIEIOBAHUI B JTaHHONW OOJIACTH.

1. O630p paboT B 0o0GJIaCTU COIMILJIMHTA JAaHHBIX

B nacTositiee BpeMs CyImiecTByeT GOJIbINIOe KOTUIECTBO MOIX0I0B K COMILINHTY 6a3 JTaHHBIX,
KOTOpbIE, B OCHOBHOM, OPHEHTHPOBAHBI Ha KOHKDPETHBIE MPUJIOXKEHUs: TECTHPOBAHUE
MPOrPAMMHOTO  ODECIeYeHus,  WHTEJUIEKTYaJbHbI  aHaau3  JaHHBIX,  HAXOXKJICHUE
HIPUOJIMBUTEIHHOIO PE3yJIbTATA UCIIOIHEHUs 3a1pocoB u ap. [10].

CrydaifHplii COMIUIMHT  SABJISIETCS OJHUM W3 TMEPBBIX TMPEITOKEHHBIX ¥ XOPOIIO
pa3pabOTaHHbBIX IIO/IX0/I0B K PENICHUIO IPobJIeMbl 00pabOTKK CBEPXOOIbIINX 6a3 manHbx [21].
B pabore [7| mpexcraBieH ajropurM CIIydaifHOTO COMILIMHTA, MO3BOJIAIONIMN COXPAHUTH B
COMILJIE OTPAHWYEHUsI [EJIOCTHOCTA OPUTHUHAJBHON 0a3bl JAHHBIX: CCHLIOYHAS IEJIOCTHOCTD IO
BHEIITHUM KJTIO9aM, (pyHKIIHOHATbHBIE 3aBUCUMOCTH, OTPAHUYEHUST [IEIOCTHOCTH JOMEHOB.

B macrosimee Bpemsi comiutumHr mogepxkuBaercs B psine CYBJl koprmopaTuBHOTO KJjacca.
B CYB Oracle momnep:xkuBaercs BBIOOPKA JAHHBIX U3 CJAYYAWHOTO CIMILIA YKA3AHHOIM
tabsuipl myteM qobasienus B 3anpoc SELECT cnenmanbroro kirouesoro ciosa SAMPLE [22].
CYB/I IBM DB2 mpemocrasisier jaBa omeparopa, obecrnednBaromux caMimar, — RAND nu
TABLESAMPLE [15|. ®yukuus RAND(), ykazannas B wactu WHERE zanpoca, mossossier
3aJ12€T JIOJII0 KOPTeXKeil OpUTHHAJIBHON TabJ/IUIbI, CIydYaiiHO Tomaaaronux B camiui. OQueparop
TABLESAMPLE mno3BosisieT oT6upaTth B KOPTEXKU B COMILI OJIHUM U3 JIBYX CITOCOOOB: HA OCHOBE
AJrOpUTMa, IPEJJIOKEHHOro B pabore [13|, mmm cirydaitupiM 0T60poM (DU3HUIECKUX CTPAHMUIL
JINCKa, HA KOTOPBIX PA3MEINEHBI KOPTEXKHU.

B obstacTu MHTEIEKTYAJBHOTO aHAJIN3A JAHHBIX COMIUIMHT SBJISIETCA OJHUM U3 HauboJiee
YaCTO WCIOJIb3YEMBIX METOJIOB I JOCTUXKEHUWs OajlaHca MEXKIY BBIYUCITUTETHLHOM
CJIOXKHOCTBIO ~ AHAJUTUYECKON 06pabOTKU  OOJBIIOTO MAaCCHBa JAHHBIX W TOYHOCTBHIO
MOJIYYAEMBIX pe3yibTaToB. OJHAKO COOTBETCTBYIOIIME AJTOPUTMBI COMILIUHTA, KaK MPaBUIIO,
OPUEHTUPOBAHBI HA KOHKPETHBIE AJTOPUTMBI WHTE/JIEKTYAJHLHOIO AHAJU3a, KOTOpble OyIyT
UCTIOJIb30BATh COMILI B KAYECTBE BXOJHBIX JAHHBIX, W MOTYT TPUMEHATHCA TOJBKO JIJIst
PEJISIIMOHHBIX 0a3 JIAHHBIX, COCTOSINNX U3 eJIuHCTBeHHOro orHomrenus [14, 19]. B pabore [19]
MPEJIOYKEH CTATUYECKUI METOJ CIMILUIMHTA, KOTOPBIA HCIOJb3yeT paclpeeseHue JTaHHbIX
COMILIA KaK KPUTEPUNl NMPUHATHSA PEIeHUs, OTPaykaeT JIM COMILI OPUTMHAJIHLHOE MHOYKECTBO
JaHHBIX. JIaHHBIA MOAXOJ, OJHAKO, OIPAHUYEH NPUMEHEHHWEM JJIs CJIydas Oas3bl JIaHHBIX,
cocTosIneil u3 OJHOrO OTHomeHusi. B pabore (27| mpejcraBiieH aaropuT™ CIMIUIMHTA I
PEJISIIMOHHBIX 6a3 JAHHBIX, HAIPABJIEHHBIA Ha yJIyUIIeHHEe MAaCHITaOUPyeMOCTH W TOYHOCTHU
METOJIOB KJIACCU(PUKAIUIHN JIJIA MYJIbTU-PEISIITHOHHBIX JTAHHBIX.

Bosbioe kogudyecTBO paboT TOCBSIIEHO WCIOIB30BAHUIO CIYyYalHONO COMILIMHTA JIJTS
ObICTPOrO  HAXOXKJIEHMSI NPUOJIM3UTEIHLHOrO pesysbraTa 3ampoca |6, 17| um  pasmepa
pesysbTupyomero otHomenus |[12]. B pabore [17] upemmoxken wmeron Linked Bernoulli
Synopses, ocHoBaHHbBIi Ha asropurMme Join Synopses (JS) [5] mus  BerMmcienus

HpI/I6JII/13 UTEJIbHOI'O pe3yJibTaTa  BbIIOJHEHUd  3allpOoCa, IIPpEeAIIoJIararllnero CoeJuHEeHune
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6oJibIIOro Kostm4yecTBa oTHoIeHwt. Oba moaxo/1a TpedyIoT 00PabOTKI KaK 100 KOPTEXKa 6a3bl
maHHbIX. B ciyuae JS kaxkapiit KoprexKk 06a3bl JAHHBIX IOMAJIAET B CIMILI C BEPOATHOCTHIO,
paBHOIl KO3 durmenTy cIMIUMHTa (OTHOINEHWIO KOJMYECTBa KOPTEXkKeil B CIMIUIE K
KOJIMYIECTBY KOPTeXKeil B OpuruHaJibHON 6aze jmaHubix). [locie BecraBku Koprexkeil B comint JS
rapaHTUPyeT COXPAaHEHWE CCBIJIOYHON IEJIOCTHOCTA B COMILIE, JIOMOJHUTEILHO BBIIOJIHSS
[IOCJ/IeIOBATE/IbHBIN epebOp BCEX OTHOIIEHWI CIMILIA, HAYMHAS C HEKOTOPOIO CTapTOBOIO
OTHOIIEHWS, U ODABJIAST B KayKJI0€ OTHOIIEHHE TPOITYIIEHHBIE CChIJIAEMbIe KOPTEXKU. AJropurm
LBS mpeamnosaraer oiHOKpaTHBII 3aIlyCK HaJ BCeil 6a30it maHHbIX. i KaxK0ro Koprexa B
KayKJIOM OTHOIIIEHUN OPUTUHAJIBHON 0a3bl JIAHHBIX BBIYUC/IAETCS BEPOATHOCTD BCTABKU JIAHHOTO
KOpTeXKa B CIMIUI, KOTOpas 3aBUCAT OT BEPOATHOCTEH BCTABKU B CAIMILI KOPTEXKeEid,
CCBLJIAIOIINXCST HA STOT KOPTEXK.

Asropurm VEDS (Very Fast Database Sampling) [9] sBisiercst ompuM u3 nHaubosiee
OBICTPBIX AJTOPUTMOB CJIydaiiHOTO caMmIuinara 6a3 maHHbix. VEDS Tpebyer ojmHOro mpoxoma
HAJ[ BCE!l OpUTMHAJIBHON 0a30ii JAHHBIX W HE BBINOJIHAET 00PabOTKY KayKJIOro ee KOPTeXKa B
ornesibHOCTH. Ha mepBoM mrare ciydailHbIM 00pa30M OTOUPAIOTCS KOPTEXKU CTapTOBOIO
OTHOIIIEHUSI W BCTABJIAIOTCS B COOTBETCTBYIOIEE OTHOIIEHUE caMmiuia. [locsie aroro ajgropurm
obecrieunBaeT I€JIOCTHOCTb JaHHBIX B COMILIE IOCPEICTBOM COMILIMHTA CChUIAIONIAXCS WU
CChLJIAEMbBIX KOpTEXKeil craproBoro orHoleHus. lIporecc peKypCHBHO TIPOJIOJIZKAETCS s
CCBLJTAIONINXCS U CChIJIAEMbBIX KOPTEXKEIl, TOMABIINX B CAIMILI Ha TpeablayIneM mare. CoMIInar
3aBEPIIAETCs, KAK TOJbKO 00pabOTaHBI BCE OTHOIIEHUsI OPUTUHAJILHOW 0a3bl JTAHHBIX.

PenpesenratuBHOCTD SBJIIETCS BaXXHBIM CBOWCTBOM COMILIMHIA, KOTOPOE O0OECIIeUnBaeT
MEHBIIINE BPEMS U BBIYUCIUTEBHYIO CJIOXKHOCTH OOpabOTKM COMILIA 10 CPABHEHUIO C
00pabOTKOIl OpPUTMHAJIBLHON 0a3bl JAHHBIX, OJTHOBPEMEHHO COXPAaHsisl MOX0XKECTh PEe3yJIbTaToOB
obpaborku. PerpeseHTaTUBHBIN COMIUT PEIAIMOHHON 0a3bl JaHHBIX ompeseisercsa [10| kak
COMILI, OTOOP B KOTOPBIN OCYIIECTBJISIETCST TAKUM 00pa30M, ITOOBI COXPAHUTH TO 2Ke, UYTO U B
OPUTMHAJILHOM 0a3e JIaHHBIX, paclpeesieHne 3HAUEHUN OnpeejeHHbIX aTpuOyToB. Takumu
aTpubyTamMu, TIPeXKIe BCEr0o, SBJIAIOTCS BHEITHHE KJIIOYU, IIOCKOJBKY OHU Peajiu3yioT
JIOTUYIECKUE CBS3U MEXKJY KOPTEXKAMU PA3JIUIHBIX OTHOIIEHUIA.

Anropurm CoDS (Chains of Dependencies-based sampling) [10]| siBiistercst Ha ceroust, mo-
BUMMOMY, CAMBIM OBICTPBIM AJITOPUTMOM PEIPE3eHTATUBHOIO CIMILINHTA. KJII0UeBoil wieei
aJrOPUTMa  SBJISIETCsI OIpEJIe/IEHNe KOPTEeXKel, KOTOPbIe [OJI)KHbl ObITb OTOOpAHBI U3
CTapTOBOrO OTHOIIEHUsi. llocie TOro, Kak 3TW KOPTeXKHW OyJyT BCTABJIEHBI B CIMILI 0a3bl
JIAHHBIX, BBINOJIHAETCS BCTABKa B COMIUI CCBIJAIOIIMXCS W CChLIIAEMBIX KOPTEXKel u3
OCTABINIUXCS OTHOIIIEHUI OPUTrMHAJIBHON 0a3bl gaHHBbIX. [logo6H0 anmropurmy VEDS, mporecc
SABJISIETCST PEKYPCUBHBIM U 3aBEPINAETCs, KOIJaA IPOCMOTPEHbI Bce OTHOIIeHus. Oryimdaune
BaKJIIOYAETCS B TOM, YTO KOPTEXKHU CTAPTOBOIO OTHOIINEHWS OTOUPAIOTCSI B CAIMILI TaKUM
00pa3oM, YTOObI B UTOre 0DECIIETUTH HEOOXOIUMYIO PEIIPE3EHTATUBHOCTb.

Pazpaborannpiii HAMM aJITOPUTM  PEIMPE3EHTATUBHOIO CAIMILIMHTA JJIsi HMAPAJIJIEIbHBIX
cucreM 0a3 JAHHBIX, TPEICTABJIEHHBIA B pa3iese 2, sBJIsieTCs MOJIEPHU3UPOBAHHON Bepcueit
agropurma CoDS. B cuty 3roro jajee Mbl IPUBOAUM KPATKOE OMUCAHUE JTAHHOIO AJTOPUTMA.
CoDS cocrout u3 4yeThIpex CJEAYIONNX ITAIOB: BHIOOP CTapTOBOIO OTHOIIEHWS, HAXOXKICHUE
[EMOYEK 3aBUCUMOCTEHl W IMOCTPOEHHWE COOTBETCTBYIOIIUX JUATDAMM PACCEUBAHUS, AHAJINA3

JUarpaMM paccemBaHUsi U (pUHAJBHBIN 0TOOP KOPTEXKEeil B COMILI.
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Ha »srame swibopa cmapmosoeo ommowenus B KadecTBe CTapTOBOro Oepercs Jroboe
oTHOIIeHNEe 6a3bl JAHHBIX, HE UMEIOIlee BHEITHUX KJiodeil. Ecau Takux OTHOLIEHN HECKOJIBKO,
B Ka4eCTBe CTAPTOBOIO BBHIOMPAETCS TO M3 HUX, KOTOPOE UMEET MaKCUMAJbHYIO MOITHOCTD.

Llenouxa 3asucumocmet (chain of dependencies) [IPEICTaBIISIET coboit
MOCJIEIOBATEILHOCTE, B KOTOPOH TIEPEYNCTICHBI Ba WU 60JIee OTHOIIEHUH OPUTHHAJBHON Ha3bl
JIAHHBIX. B 9T MOCIe0BATEIHHOCTH B IBYX JIIOOBIX COCETHUX WIEHAX OJTHO M3 HUX CCHLIAETCS
Ha JIPYTOe TOCPEJICTBOM BHEITHEro KJjoda. Ha BTOpOM 3Tame OCYIIECTBJISIETCS MOUCK BCEX
METOYEK 3aBUCUMOCTEH, HAYHMHAIONINXCS CO CTAPTOBOTO OTHOIIEHWs. 3aTeM JJIst KayK oM
HAWJIEHHOM TIETIOYKU OCYIIECTBIISETCA TOCTPOEHUE JTUArPDAMMBbI paccemBanus. Jluazpamma
pacceusanus (scatter plot) upencrasisier coboit THCTOrpaMMy, IO OCH abCIUCC KOTOPOM
OTKJIQJIBIBAETCSI KOJIMYECTBO KOPTEXKEH CTapTOBOTO OTHOIIEHWS, & TO OCU OpJUHAT —
KOJTMYECTBO KOPTEXKeH W3 KOHEYHOTO OTHOINEHUsI U3 IEMOYKM 3aBUCUMOCTEH, JIJIg KOTOPOH
crpouTcs nuarpamMa. Todka Ha 9TON rmcTOrpaMMe O3HAYAET, YTO L KOPTEXKEH U3 CTapTOBOTO
OTHOIIEHNUST CBA3AHBI C § KOPTEXKEH U3 KOHETHOrO OTHOIIEHUS MEMOYKr. KopTexKu cTapToBOro
OTHOIIIEHNS, CBI3AHHBIE C JAHHOW TOYKON Ha JuarpaMMe PacCEeMBAHUsI, HA3BIBAIOTCA MOWKOL
dannwix (data point).

Ha srame anaausa duaepamm pacceusanus OCyMECTBISETCS 0TOOD KOPTEXKeil CTapTOBOTO
OTHOIIIEHNs, KOTOpble OyIyT BKJIIOYeHbI B coMII. (OCHOBHON 3ajadeil 3/1eCh ABJISIETCA
YMEHBIIIEHNE Pa3MepOB KaxKIOH TOYKU JIAHHBIX B COOTBETCTBUU C 3aJaHHBIM KO3 PUITHEHTOM
commutuara. st 9T0r0 aBropamMu ajaropuTMa IIpeIoKeHa GyHKkuua sauanua (impact factor,
IF'), xoTopasi Jjis 3aJIAHHOIO KOPTE€XKa BBIYUCJISIET CTEIeHb HAPYIIEHUs PElPEe3eHTaTUBHOCTH
COMILIA B CJIydae TOMaJIaHus JAHHOTO KOPTEXa B CIMIUI. UeM MeHbIlle 3HadYeHue (DYHKIMU
BJIUSHUS, TeM OOJIbIlle BEPOITHOCTD BKJIIOUEHHUS B CIMILI JAHHOIO KOPTEXKa.

Ha srtame ¢gunaavrozo 3anoarenus camnaa B OTHOIIEHUsi 0a3bl JAHHBIX JTOOABJIAIOTCS
KOPTEXKM, KOTOPBLIE CBS3aHLI C KOpPTEeXKaMH, OTOOPAHHLIMKA B CTAapTOBOE OTHOIICHHE
HOCPEACTBOM BHEITHUX KJIIOYEHl.

B ciienmyrorem paszese Mbl IOKayKeM, KaKUM 06pa3oM MOYKHO MOJIEPHU3UPOBATH aJITOPUTM
CoDS i mapajuleIbHBIX PEJIAIUOHHBIX CHCTeM 0a3 HaHHBLIX Ha OCHOBE (DparMeHTHOIO
apaJLIeTu3MA.

2. Aaroputm pCoDS penpe3eHTATMBHOIO COIMILJIMHTA

napaJjijieJibHbIX CHCTEM 0a3 JaHHBIX

PaccmoTpennbie B npembiayineM pasjiesie MeTO/bl COMILIMHTA, HE MOTYT OBbITH [PUMEHEHBI
JUIS TTapaJIIeIbHBIX CUCTeM 0a3 JAHHBIX HA OCHOBE (PPATMEHTHOIO MapasljIeIn3Ma, MOCKOJIbKY
HE YUUTBHIBAIOT OCOOEHHOCTH PACIIpE/iesieHnsT (PPArMEHTOB OTHOIIEHWH 0a3bl JIAHHBIX 110 BhIUUC-
JINTEJILHBIM y3JIaM KJIACTePHOI cucTeMbl. Jlasee Mbl pacCMOTPUM pa3pabOTAHHYIO HAME MOJIED-
HU3UpOBaHHYI0 Bepcuio ajropurma CoDS, nassaunyto namu pCoDS [4]. B pCoDS npu nocrpo-
€HUU CIMILIA JIEJIAETCs TONBITKA COXPAHUTH B HEM CJIEYIOINe BasKHbIe 0OCOOEHHOCTU OPUIH-
HAJIbHOI 0a3bl JIAHHBIX: COOTHOIIEHWE pa3MEpPOB (pArMEHTOB OTHOIIEHUN U COOTHOIIECHUE
«CBOUX» U «UyKHUX» KOpPTEXkKeil B oTHOIIeHnsAX. K CBOMMUY» HA3BIBAIOT TAKUE KOPTEXKU, KOTOPBIE
[IPU BBITIOJTHEHUH 3aI1POCA JIOJIKHBI OBITH 00Pab0TAHBI HA TEKYIIEM BbIUUCIUTETHHOM y3Ji€ KJla-
cTepa, «IyKUMU» — T€, 9TO JOJIKHBI OBbITH MEepelaHbl Jijisd 00pabOTKM Ha JPYTOil BBITUCIIU-
TEJbHBIA y3ell.

CoxpaHeHre OTHOCUTEIBHBIX Pa3MepoB (pParMeHTOB OTHOIIEHUI HAIIPABIEHO HA oDecrede-

HHUE DPCIIPE3CHTATUBHOCTHU Nepexoca no aaHH’bLJ\/L, KOorja 3Ha4YCHHE HEKOTOPbIC 3HAaYCHUA JIJId
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OTIPEJIESIEHHOTO aTPUOYTa BCTPEUAOTCS 3HAYUTEIHHO Yalle, deM ocTajbHble. [lepekoc mo maH-
HBIM MOYKET TPUBECTH K JUCOATAHCY 3arpy3Kd y3JI0B KJacTepa W KaTacTpopUIeCKH OrPaHU-
quTh yekopenue napasiensaoit CYB/ [20]. TlockosbKy dbparMenTals 9acTo OCyIeCcTBIAeTCs
HA OCHOBE 3HAYECHUH TMEPBUYHOrO KJIIOYA OTHOIIEHUsI, COXPAHEHNE OTHOCUTEIHHBIX Pa3MEPOB
dbparMeHTOB OTHOIEHWI 06ECIIeYNBAET PEMPE3eHTATUBHOCTL BO3MOXKHOTO ucOajiaHca 3a-
IPY3KU BBIYUCIUTEBHBIX y3JI0B KJIAaCcTepa MPH BBITIOIHEHWE 3ampoca. CoxpaHeHne COOTHOIIe-
HUsI KCBOUX» W «UYXKUX» KOPTEXKeil 00eCednBaeT pelpe3eHTATHBHOCTL HATPY3KU, CBA3BAHHOMN
C TIEPECHLTKON JTAHHBIX MEXKTY BHIYUCIUTETHHBIME Y3JIAMHU KJIACTEPa MPU BHITIOJTHEHUH 3aIIPOCA.

B aaropurme pCoDS Hamu MogudUIIPyOTCa CIEIYIONIAE AT UCXOHOTO aJrOPUTMA:
BBIOOD CTApTOBOIO OTHOINEHWsI, CO3JaHUE JUArpaMM PaCCeMBAHUS W AHAJU3 JTUATCDAMM
PACCEUBAHMS.

Ha stame swbopa cmapmosozo omnowenus B ansropurme CoDS BbIOMpaeTcst OTHOIIEHHE,
HE cojiepIKalliee BHEIMHUX KJjiodei. lIpemyiokenHass HaMu MOJAUMDUKAIMA —AJTOPUTMA,
MOJIPa3yMEBAaET, YTO B KAYECTBE CTAPTOBOTO BLIOMPAETCS OTHOIIIEHNE, KOTOpOoe Hauboee 9acTo
durypupyer B 3ampocax K 6a3e manabix. Jlannas moaudukaiys HalpaBjieHa Ha obecliedenne
PEIPe3eHTATUBHOCTH  COOTHOINIEHWST  «CBOWX» W UYXKHUX» KOPTEXKeil JJIs  3alpocoB,
COJTEPIKAINNX B COEIMHEHUSTX CTAPTOBOE OTHOIIIECHUE.

Ha sramne cozdanus duaepamm pacceu8aHus Mbl BHOCUM U3MEHEHUS B IIPUHITUIT TOCTPOECHUS
guarpaMMm paccemBanus. g kakmoit memoukm 3aucumocreit B pCoDS  crpourca dse
AUa2PaMMBL PACCEUBAHUA: JITIST KCBOMX» KopTexkKeil (00paboTKa KOTOPBIX OCYIIECTBJISIETCS HA
TEKYIIEM y3JIie) U JIJIsl KIyKUX» KopTexkeil (06paboTKa KOTOPBIX TPeOyeT MePeChLIKU Ha JPYToii
y3€eJI KjlacTepa) CTapTOBOrO OTHOIIEHWsi. B CHjy TOro, 4ro pasmMep BCEX TOYEK JIAHHBIX W3
KaXXJOl  JauarpaMMbl  PacCeMBaHUsl  YMEHBINAETCA  IMPOMOPIIUOHAIBHO  KOI(PDUITHEHTY
COMILTUHTA, JIAHHAST MOIU(PUKAIUS MO3BOJIAET COXPAHUTH COOTHOIIEHUE (CBOUXY» M «UyIKUX»

KOPTEeXKeil JIJis OTHOIIEHUS, BLIOPAHHOTO CTAPTOBBIM B AJITOPUTME.

g,
8 *
7 .
6 [}
#* 5 [}
=
=4 L .
3 r .
2 r [ ]
1 F [ ]
0 L 1 L 1 L L i
0 1 2 3 4 5 6 7

T1#

Puc. 1. dnarpamma pacceuBanusi B8 CoDS

ITpumep auarpammsbr paccenBanust i nenodku (T, To, T3, ..., Tn) B asropurme CoDS
npusejier Ha puc. 1. JInarpammer paccemBanust st nenodku (1, Ts, T, ..., Tn) B anropurme
pCoDS tpuBesienbr Ha puc. 2, 3/1eCh @ 03HAYAET PYHKIUIO (pparMeHTaIMy OTHOIIEHWS.
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@(TN.y) # ¢(T1.x)

TN#
O AN WA OO N ®
TN#
O - N W RGO N®O
— T

@(TNy) = ¢(T1.x)

o
o

T1#

Puc. 2. Iuarpammbr pacceuBanus B ajropurme pCoDS

3alpochl, UCIIOJIB3yEeMbIe JJIsi CO3/IAHUs TruarpaMM paccenBanus B ajropurme pCoDS, mpu-

BeJEeHbI HA PUC. 3.

SELECT T;.ID, COUNT (DISTINCT Ty.ID) AS Y
FROM T; JOIN T, JOIN T; JOIN .. JOIN Ty
WHERE @(T:.ID) == @ (Ty.ID)

GROUP BY T1.ID

SELECT T;.ID, COUNT (DISTINCT Ty.ID) AS Y
FROM T; JOIN .. JOIN Ty

WHERE @(T:.ID) <> @ (Ty.ID)

GROUP BY T;.ID

Puc. 3. 3amnpocsr ma cozganus auarpamm paccenBanus B pCoDS

Ha srame anaausa duaepamm pacceusarus Mbl u3MensieM (DYHKIUIO BIUSHUS, 100aBIsISI B

Hee JIOTIOJIHUTETbHOE CJIAraeMOe C IeJIbI0 00eCIIeYnTh PEIIPEe3eHTATUBHOCTh OTHOCUTEIBHBIX Pa3-

MepoB parmMeHToB 6a3bl JIAHHBIX, U DyHKIUS BausgHus npuaumaer suj (1). B cuty Toro, uro

dYHKIUS BIUSHUS PACCUUTBIBAETCS JIjIs KaXKJI0T0 KOPTeXKa Ha OCHOBE KOPTEXKeil, y»Ke 0TO-
OpaHHBIX B CAOMILI, IIPEII0XKEHHAsT MOAUMPUKAIUS TTO3BOJIAET COXPAHUTh JTAHHYIO XapaKTepu-

cruky. C momormbio Kodddunmenta k peryjupyercs CTEeleHb BaXXHOCTU COXPAHEHWS JTaHHOIM

XapaKTEePUCTUKU.

||T5«Z(r)||/ *
IF(T".£) = IFeops(T™.t) + k * ITs"]

rie
TS — CTapTOBOE OTHOIIEHNE B C3MILIE 0a3bl JAHHBIX,
T — CTapTOBOE OTHOIIEHNE B MCXOJIHON 0a3e JTaHHbIX,
@ — dyHKIUA DparMeHTanyuu CTapTOBOrO OTHOIICHHUH,
t — obpabaTbiBaeMblii KOPTEXK,

||T<;(r)||/
(1Tl

k € |0, 1] — xosaddunmenT, onpeessoOnmit CTEneHb Ba)KHOCTH COXPAHEHUST OTHOCH-

TEJIbHBIX pa3MepoB (pParMeHToB,

*
IFcops(T .t) — dyaknus BiustHus ucxoauoro agropurma CoDS, Berauciasemast no dhop-

mye (2).

* lldp’ 0 TS
IFeops(T™. 1) =

dp' €ERDP(dp)

a x ||dp'||

"Il
(2)
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rie
dp — TOYKa JAHHBIX HA JUarpaMMe PacCerBaHUsI,
RDP(dp) — MHOKECTBO TOYEK JAHHBIX, COJIEPIKAIINX OJUHAKOBBIE KOPTEXKHU (CBsA3AH-
HbIE TOYKH JIaHHBIX, related data points),
a — K03 PUIIMEHT COMILINHTA.

3. BruruumciaurejbHbBbIE IKCIIEpNMEHTDBI

[Ipenioxkennprit Hamu ajaroputM ObLT peasin3oBaH s napasieabroit CYB/I PargreSQL
[2, 24]. Hns wucciemoBaHusi CBOMCTB DPEAJM30BAHHOIO AJTOPUTMA HAMU I[POBEJECHA CEPHUst
BBIYKMCJIUTETHHBIX IKCIIEPUMEHTOB, B KOTOPBIX MCIOJIb30BaJIach (buHaHcoBasi 6a3a naHHbIX [16],
npesarapiasicsa ygactankam Koukypca PKDD'99 Challenge Discovery, u ucnosb3oBaHHast B
sKcIepuMenTax pazpaborunkamu ajropurma CoDS. B paMkax 9KCIIepUMEHTOB UCCJIEI0BAJINACD
CJIEIIYIONNE XAPAKTEPUCTUKY IPEJJIONKEHHOTO AJITOPUTMA: PEIPE3eHTATUBHOCTh CIMILIA,
OTKJIOHEHUE pa3Mepa PpPe3yJbTUPYIOMIErO0 CIMILUIA, PEIPE3eHTATUBHOCTh 3arpy3Kd  Y3JIOB
KJIACTEPA ¥ PENPe3eHTATUBHOCTh HAUPY3KU TI0 IEPEChLIKE KOPTEXKeil MEXKJIy y3J/aMu [Iph
00paboTKe 3aIIpOCOB.

Penpesenmamusrocmsd 6a3or dannoix. Ha puc. 4 mpuBeieHbl pe3yJ/ibTaThl IKCIIEPUMEHTOB
[0 U3MEPEHUI0 PENPE3EeHTATUBHOCTU CIMILIA. MOXKHO BUIIeTh, YTO NpU yBeJUIeHUN K03DPu-
[IMEHTA BAXKHOCTH COXPAHEHMS OTHOCUTEILHBIX Pa3MepPOB (PPArMEHTOB, PEIPE3eHTATUBHOCTH
COMILIA, YXYAIMIAETCS.

—0O—k=0 —A—k=05 -—D— k=1

50%
ac%
30%

20% -

i %

C.1 0.2 0.3 c.4 0.5 0.6 Q.7 c.8 c.9

KOSPPUUMEHT COMIMNMHIA ()

HAPYLLEHWE PEMPE3EHTATUBHOCTW (%)

Puc. 4. PenpeseHTaTUBHOCTH COMILIA

st m3MepeHmit HAMU WCIOJIb30BaJIach Mepa (3), HpeJIoKeHHasT aBTOPAMU AJTOPUTMA
CoDS. Pesynbrupytoliiee 3Hauenne, paBHOe HYJII0, Oy/IeT 03HAYATH UJIEAJbHYIO PEIIPE3EHTATUB-

HOCTH COMILJIA.

1 1 1 _f1C—=1E]l 1€ —[E
6(5(”)_”5(7)”; ||RT(t)||t,Z vt ) m'"( E] 18] ) (3)

ERT (O I e

rje
t’, t — orHoIIeHus1 6a3bl JAHHBIX,

" Sptf'" — KOJIMYECTBO TOYEK JIAHHBIX HA JUarpaMMe PpacCerBaHWs MexXy t’ u i,
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) )

dp/’ — TOUKA JAHHBIX U3 JUArPAMMBI PACCEUBAHUS S ,

S(T) — comiun 6a3bl JAHHBIX,

= dpi' N S(T) | — xomuuecrso Koprexkeit B Touke namHbIX B cOaMILIe,
E=ax| dptt’" — OXKMJIAEMOE KOJIMYECTBO KOPTEXKE B TOUKE JIAHHBIX B CIMILIE,

RT(t) — ornomienus, cBsi3aHHbBIE C t.

Omxaonerue pasmepa caomnaa om 3adarnozo. Ha puc. 5 npuBesieHbl pe3yJ/ibTaThl IKCIIEPU-
MEHTOB II0 U3MEPCHUIO OTKJIOHCHUA pa3Mepa CIMILJIa OT 3aJaHHOI'O. MO}KHO BUIETH, 9YTO yBe-
JINYEeHUE KO3(1)(1)I/ILLI/I€HT& COXpaHEHUA OTHOCHUTEJIbHBIX Pa3MEpPOB (bpaI‘MeHT HE BJINACET Ha IIO-
JIydaeMblil pa3mep coMiuia. [Ipu 3ToM COMILT MoJTydaeTcs MEHbINe, YeM 33aBAEMOe 3HAUCHUE
B cpenaeM Ha 18 %, uro cBasano ¢ ocobernocTamu ajgropurma CoDS u gaBisgerca oxKumaeMbIM

Pe3yJIbTaTOM.
KOSPOUUMEHT COMIMITMHIA ()
—~ 0% . . . . . . . .
= 0.1 0.2 03 0.4 05 0.5 0.7 0.8 0.9
<
o
]
S 0% |
<
o
w
=
I
W -20% -
I
O
2
6 —0—k=0 ——k=05 —1Tk=1

-3U%
Puc. 5. Orkionenune pasmepa pe3yTbTUPYIOIIETO CIMILIA OT 3aIAHHOTO

Jljisi u3MepeHusi COOTBETCTBUs pa3Mepa CIMIUIA 33J@HHOMY HUCIIOJIb30Bajiach Mepa (4),
npejyioykennas apropamu ajgroputma CoDS. Pesynbrupytoliiee 3uaderue, paBHOe HYJI0, Oy1er
03HAYATH UJIEATBHOE COOTBETCTBHE Pa3Mepa CIMILIA 3aJaHHOMY .

IS = a = 0]
o+ 10(T)]] @

O (S(T)) =

Penpesenmamusrocms  3a2pysxu  y3aoe kaacmepa. Jyiag  W3MepeHMA COXpaHEHU:
OTHOCHTEJILHBIX DPa3MepoB (parMeHTOB Hamu Inpemiaraercs mepa (5). Pesysnbrupyromee
3HAYEHNE, PABHOE HYJIO, OyJeT O3HAYATH HEATbHYIO DPENpPE3eHTATHUBHOCTH 3arPy3KU Y3JI0B

0a3bl JaHHBIX.

CANC ISl Ol
S‘P(S(T))‘nkzll SOl ~ o) (5)

rje
N — KOJIMIECTBO (PPArMeHTOB,
S(T) — commn 6a3bl TAHHBIX,
O(T) — ucxonnas 6a3a JJAHHbIX.
Ha puc. 6 npuBesieHbl Pe3yJIbTATHI SKCIEPUMEHTOB [0 M3MEPEHUIO PENpPe3eHTATUBHOCTH
3arpys3Kd y3/i0B Kjacrepa. LIpu yBesmdenunn KodbduimeHTa BaXKHOCTU COXPAHEHUs] OTHOCHU-

TEeJIbHBIX Ppa3MEpOB d)paI‘MeHTOB, CTCIICHb COXPaHCHUA OTHOCHUTEJIbHBIX Pa3MEpPOB d)paI‘MeHTOB
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(5) yayuamaercs. I[Tpu cpasrenun pesybraros npu k=0 u k=1 cpejnee 3HaYeHnE MEDPbI YMEHb-

maercs noutu Bisoe ¢ 0,236 110 0,124. 910 O3BOJISIET 3aKIIOYUNTH, YTO MOAuMUKaIsd QyHKIUNA

BiusiHus 710 Buja (1) JelicTBUTEIBbHO yJIydIllaeT pPelnpe3eHTATUBHOCTD JUCOAJIAHCA 3arpy3Ku

y3JI0B KJiacTepa.

40%

35%

30%

25%

20%

15%

10%

5%

HAPYLWEHWE PEMNPE3EHTATUBHOCTW (%)

0%

—O0—k=0 ——k=0.5 —O—k=1

0.1

02 03 0.4 05

0.6

0.7

KO3OOMLIMEHT COMMNMNHIA (a)

08

09

Puc. 6. PenpezenTatuBHOCTD 3arpy3Ku y3J/I0B KJIacTepa

PenpeseHmamueHocmb HA2PY3KU MO NEPECHINAKE dannvLr MGO*C(?y Y34aMU. ,HJIH U3MepeHUA

COXDAHEHUsI COOTHOINEHMsI «CBOUX» M <«Uy:KUX» KOpTexKeil Hamu mupejjaraercs mepa (6).

M3mepenne mpoBOAMIOCH HA IBYX TUMAX 3AIPOCOB: COIMEPKAIINX U HE COIMEPKAIIUX CTAPTOBOE

OTHOIIIEHE B COCIMHCHUNN.

rjae

0%

40%

30%

20%

10%

HAPYLIEHWE PEMPE3EHTATUBHOCTW (%)

nativegiry nativegr

7 | alieng(r,

aliengr)

0.1 c.2

03

Cc.4 05 0.6
KOSPPUUMEHT CIMMITMHTA (@)

07

0.8

co

(6)

nativex — KOJIMIECTBO «CBOUX» KOPTEXKEl MpHU 3aIpoce K 0a3e maHHbIX X,
alienx — KOJIMYECTBO «UyKUX» KOpTeKeil mpu 3ampoce K 6ase JaHHBIX X.

——CoDS: cTapToBOE
OTHOLUEHWE E 3anpoce

—{1 CoDS: sanpoc bes
CTapTOBOIO OTHOLUEHUA

——pCoDS: cTapToBOE
OTHOLUEHWE E 3anpoce

—O—pCaoDS: 3anpoc Ges
CTApPTOBOro OTHOLUEHWUA

Puc. 7. PenpeseHTaTUBHOCTH HATPY3KHU II0 TEPECHLIKE JAHHBIX MEXKY Y3JIaMU KJIacTepa

PGSYJIbTaTbI IKCIICPUMECHTOB 110 USMEPECHUIO PEIIPE3CHTATUBHOCTU BO3MOXKHOM HaIrpy3KHU I10

HEPECBLUIKE JaHHbIX ME2KAY y3/JIaMU IIPUBCIACHBI HA PUC. 7. Moxkmo BUICTH, 9TO MO,HI/I(i)I/IKaLLI/IH
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rara aJropuTMa, CBA3aHHOIO C IIOCTPOEHUEM TUATPAMM PACCEUBAHMUSI, ITO3BOJIAET CHIBHO YIIyd-
IIATh PEIIPE3EeHTATUBHOCTD JTAHHON XAPAKTEPUCTUKU JJIS 3aIllPOCOB, COIEPXKAIIMUX B COEIMHE-
HHAAX CTapTOBOE oTHOIIeHKe. [Ipu 3TOM 11 3aIIpoCoB, HE COMIEPKAIUX CTapTOBOE OTHOIIEHHE,
CTEIEHb PEIPE3eHTATUBHOCTU TAKKE yJIydIlaeTcs. Pe3yabTaThl MOKa3bIBAIOT, 9TO JIJIs 3aIPO-
COB, COJIEPKAIIUX CTaAPTOBOE OTHOIIEHUE B COEIMHEHUSX, CPEJHEE 3HAUEHUE MEPbI YMEHbIIa-
erca ¢ 0,43 no 0,15, 9TO ABJIAETCSA OTJIUIHBIM pPe3yJIbTaTOM. lIpm 3TOM Jj1d 3ampocoB, HE CO-
JEepKaIIIX CTaApTOBOTO OTHOITIEHU, cpefiHee 3HadeHne ymenbimaercd ¢ 0,44 mo 0,36, yTo Takxke
SABJISIETCS XOPOIIUM PE3YJIHTATOM.

Takum 0b6pa3zoM, pe3yabTAThI TPOBEIEHHBIX YKCIEPUMEHTOB CBUJIETEIBCTBYIOT O TOM, 9TO
[IPEII0XKEHHBIN ajroputM coMmininara pCoDS amekBaTHO cOXpaHseT BaKHbIE XapaKTEePUCTUKHI
apaJuleIbHON cucTeMbl 0a3bl JIAHHBIX U O0ECIEYMBAET MPUEMJIEMYIO PEIpPEe3eHTaATUBHOCTD

JaHHBIX.

3akJiroueHue

B crarbe paccmorpena pazpaboTka aJropuTMa PErIpe3eHTATUBHOIO COMILIMHTA JJIs TTapaJ-
JISJIbHBIX cUCTeM 0a3 JaHHBIX HA OCHOBe (bparmMeHTHOro napaJiienu3ma. [Ipemsnoxena momudu-
Karus cytecrBytoriero ajgroputma CoDS jyis mociemoBaTe/ibHbIX cucTeM 0a3 JaHHBIX, KOTO-
pblil SIBJSETCS OJTHUM U3 HamboJiee OBICTPBIX AJITOPUTMOB CIMILJIMHTA U TOKA3BIBAET MPU ITOM
IPUEMJIEMYIO PEIIPE3EHTATUBHOCTD. Mo anduIinpoBaHHbIN aJTOPUTM MTO3BOJISET COXPAHITh [IPH
COMILIMHTE CJIEIYIONIe BaKHbIe i napasuiesibubix CYDB /I xapakTepucTuku pacipe/iesieHnst
0a3bl JAHHBIX 110 BBIYUCIUTEIBHBIM y3J1aM KJACTEPHONW CHUCTEMbI: OTHOCUTE/IbHBIE Pa3Mepbl
dbparMeHTOB OTHOIIEHUI U OTHOCUTEIbHOE KOJIMIECTBO KCBOUX» U «IyXKUX» KOPTEXKeil B KarXK-
noMm ¢dparmenTe oTHoreHus. CoxpaHeHHe OTHOCUTEIbHBIX pa3MepoB (hparMeHTOB 00ecIevn-
BaeT PEIPEe3eHTATUBHOCTb BO3MOYKHOTO JTUCOAJIAHCA 3arpy3KU BBIUYUC/IUTEBHBIX Y3JI0B KJia-
crepa pu obpaborke 3arpoca. CoxpaHeHre OTHOCUTEIBHOIO KOJUIECTBA KCBOUXY» U «IYKUX»
Koprexkeil (T.e. Koprexeii, 00pabaTbIBAEMbIX COOTBETCTBEHHO Ha TEKYIIEM y3JI€ WU MEePeCh-
JIAEMBIX Ha JPYroii y3ejq Kjacrepa) B pparMeHTax O0eCIeYUBAET PENpEe3eHTaTUBHOCTh
HATPY3KU, CBA3aHHOM C MEPECHLIKON JIAHHBIX MEXK/Iy y3JIaMH KJIACTEPA MPU BBHINOJHEHUHU 3a-
npocoB. Pazpaboranubiii ajropurm peanuzopan i napasieabaoit CYBJI PargreSQL. TIpes-
CTaBJIEHbI PE3YJIbTATHI BBIUUCIUTEIbHBIX SKCIIEPUMEHTOB HA PEAJbHBIX JAHHBIX, TOATBEPIK,1a-
OIIME TTPUEMJIEMYIO PEIPE3eHTATUBHOCTD MPEJIJI0XKEHHOIO AJITOPUTMA.

B kauecTBe BO3MOXKHBIX HAIIPABJIEHWI JTaJIbHEHINNX UCC/IEIOBAHUI WHTEPECHBIMU IIPE]I-
CTaBJISIIOTCS CJIELYIOITUe 3aJIaYNn:

1) BcTpamBaHWe IPEJJIOKEHHOIO AJTOPUTMa CIMIUIMHIA B s7ipo mapasuiesibaoil CYBJI
PargreSQL mysa pacmupenus cuaTakcuca 3amnpocos SELECT

2) pa3paboTKa MepbI PElPe3eHTATUBHOCTH 6a3bl JaHHBIX, (PPArMEHTHPOBAHHON IO y3JIaM
KJIACTEPHOHN CUCTEMBI, U €€ CIMILIA, KOTOpas YIUTHIBaJIa Obl KAK CTATUCTUYIECKUE XapaKTepU-
CTUKHU 0a3bl JIAHHBIX, TAK U PACCMOTPEHHBIE B JIAHHOW CTAThe XapaKTEPUCTUKU, BAXKHBIE JIJIs
[apaJjlIeJIbHONM CUCTEMBI 6a3 JaHHBIX;

3) aganranus IpeJIoXKEeHHOIO aJIFOPUTMAa COMILIMHTA JJIsl TAPAJUIETIBHBIX CUCTEM 0a3 JTaH-

HBIX, [TO/[JIEPXKUBAIOIIIX YACTHYIHYIO PEIUIMKAIMIO JTAHHbIX [1].

Hccaedosarue svinoaneno npu dunarcosots noddeporcke Poccutickozo gonda dyndamen-
MANOHBL UCCAD08aHUT 8 PAMKAT HayuHo2o npoekma Ne 12-07-00443-a.
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Sampling is a popular approach to very large databases processing in a wide range of applica-
tions, e.g. data mining, histograms construction, query execution cost estimation, etc. Use of either
the sample instead of the original database can reduce the accuracy of the results, but offset by a
reduction of time executing processing. Representative sampling allows you to save the sample of
certain characteristics of the database. However, existing algorithms for representative sampling
can not be used for pas-parallel database systems because it does not take into account the charac-
teristics of the data distribution fissionable by the compute nodes of the cluster system. In this
paper we propose al-representative sampling algorithm for parallel relational database systems
based on the slice of parallelism. The results of computational experiments on the proposed algo-
rithm, showing adequate maintenance of representativity database properties distributed across the
nodes of a cluster system.

Keywords: relational databases, parallel database systems, representative sampling.
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