O0Js1ikoBa KapTKa aucepTaii

I. 3arasibHi BimOMOCTI

Jep>kaBHUH 00J1iKOBHI HOMeEP: 0409U005036
Oco006J1uBi TO3HAYKH: BinKpura

JaTa peecrtpamnii: 16-11-2009

Craryc: 3axumeHa

PexBi3utu Hakasy MOH / Haka3y 3aKjazy:

I1. BizomocrTi nipo 3700yBaya

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. [lerpoB Onekcanap BanepiitoBuy

2. Petrov Olexandr Valeriyovich

KBasmigikamis:

InenTudikarop ORCID ID: He 3acrocosyerbcs
Bup, pucepranii: kanguzaar Hayk
AcnipaHTypa/JIOKTOpPaHTypa: Tak

IIIn¢dp HaykoBOi ceniaIbHOCTI: 05.13.06

Ha3Ba HayKoBOIi creniaJIbHOCTI: IndopmauiiiHi TexHoOTii

T'anyss / ramysi 3HaHB. He 3aCTOCOBYETHCS

OcBiTHBO-HayKOBa Mporpama 3i creniaJbHOCTI: He 3acTocoByeTbCs

JaTa 3axHcCTy: 16-10-2009

CreniaJbHICTh 32 OCBIiTOIO: 8.080401

Micne pOﬁOTPl 3,qo6yBaqa: Jep>kaBHUI BUIIUI HaBYaJIbHUM 3aKiaj "JJOHepbKU HAl[iOHAJIbHUY TEXHIUHUN

yHiBepcuTeT"

Kopg 3a €IPIIOY: 02070826

Micue3Haxoa KeHHS: . [llu6ankosa, 2, M. [ToKpOBCBK, JloHelbKa 061., 85300

dopma ByracHOCTI:

Cdepa ynpaBiriHHS: MiHicTepcTBO OCBiTH i HayKu YKpaiHu

InenTudgikarop ROR: He zacrocosyerscs



I11. BimomMocTi mpo opranizariiio, e Big0OyBcsl 3aXHCT

Iudp cnenianizoBaHOi BYEHOI pagH (pa30Boi CIeNiaJai30BaHOi BY€HOI pagH): K11.051.08
IloBHe HaliMeHYBaHHSI IOPHUAHUYHOI OCOOH:

Kop 3a €IPIIOY:

Micue3HaxoaKeHHS:

dopma ByracHoCTI:

Cdepa ynpasiriHHS:

InenTudikarop ROR: He zacrocosyerscs

IV. BimomocTi Ipo niznpueMcTBO, YCTaHOBY, OpraHi3alliio, B sIKi# 0yJ10

BHKOHAHO JHCEPTaIlilo

IIoBHe HaﬁMeHyBaHHﬂ lOpI/I,ZLH‘IHO'l' 0COO0MH: Jlep>kaBHMY BUIIUI HaBYaJIbHUM 3aKJaf, "[JOHEebKU

HalliOHAJIbHUY TEXHIYHUH yHiBepcuTeT"

Kopg, 3a €IPIIOY: 02070826

Micue3Haxoa>KeHHS: . [1In6aHKoBa, 2, M. [ToxpoBcek, JJoHelbka 061., 85300
dopma By1acHoCTI:

Cdepa praBJIiHHﬂ: MiHicTepcTBO OCBiTH 1 HayKU YKpaiHu

InenTudikarop ROR: He zacrocosyerscs

V. BimomocTi npo guceprauiio
Mosga guceprarii:
Koau TemaTHYHHUX PYOPHK: 50.41.21

Tema gucepranii:
1. Mogzeni, MeTony Ta iHCTPYMEHTAbHI 3aCO0M ONTHUMI3allii pO3IOAiIeHNX CXOBUIL, JAHUX

2. Models, methods and tools for distributed data warehouses optimization

Pedepar:

1. Inceprarnist Ha 3000YTTSI HAYKOBOTO CTYIE€HS KaHJMaTa TEXHIYHUX HayK 3a creuianpHicTio 05.13.06 -
Indpopmaninni Texnosorii, JloHebKUI Hal[iOHANIBLHUN TexXHIYHUI yHiBepcureT, 2009. Y nucepratii po3risgaerbes
BKJIMBA HAYKOBO-IIPAKTHUYHA 33/1a4a ONTUMI3allii CKIaly Marepiani3oBaHUX YSIBJIEHb, 8 TAKOXK PO3MIIIEHHS JaHUX
y posmnoginenomy cxosuili nanux (PCJI). IuceprauiiiHa po6oTa npucBsyeHa po3poolii HOBUX MOJesiell Ta MeTO/iB
[LJIS1 OTITMMi3alii po3nofiieHnx CXOBUIL NaHux. [IpoBeieHO aHasi3 po3noiIeHOro CXOBUILA JaHUX, BU3HAYEHI
OCHOBHi I0r0 KOMIIOHEHTHU. BUKOpUCTOBYI0UM 06'€KTHO-OPi€HTOBAHMI MiAXiA, 6ys10 po3po6eHO 06'€KTHI MOei
TUIIOBUX KOMITOHEHTiB PCJI. 3arasibHy MOJieJib PO3IIOAiIEHOrO CXOBHUINA JAHUX ITOOYIOBAHO SIK CUCTEMY 00'€eKTHUX
Moesiel TUNOBUX KOMIIOHEHTiB PCI, 1110 B3aeMOZiI0Th. 3alIpOIIOHOBAHO HOBUM MiAXif 4O PO3B'sI3aHHS 3a7avi
ONTUMI3allii pO3NOJiIEHNX CXOBULL JAHUX, SIKUW 6a3y€eTbCs HA CyMiCHOMY BUKOPUCTaHHI po3po6J1eHOi 00'eKTHO]
mogeri PCJI Ta MogudikoBaHOTO TeHETUYHOTO AJITOPUTMY, 110 JO3BOJISIE MiIBUIIUTY e(EeKTUBHICTb pO6OTH

pOBHO,lLi]IeHOFO CXOBHIA JaHUX 3a PaXyHOK 3SMEHIIEHHA CEPEIHDOIO 4aCy BUKOHAHHS KOPUCTYBAILIbKUX 3arunTiB.



Po3po6seHO HOBY MofudiKallilo FEHETUYHOTO aJITOPUTMY 1715 3aAadi ontumisauii PCII. [Is KO#LyBaHHS CXeM
PO3MillleHHS JaHUX Y PO3MOLiJI€EHOMY CXOBUIIi TaHUX BIIEPIIE BUKOPUCTaHI TOABOEHI MyJIbTUXPOMOCOMU. 17151
BMKOHAaHHS ollepallii 3 I0JIBOEHUMU MYJIbTUXPOMOCOMaMU PO3POOJIEHO HOBI BEPCii reHeTUYHUX OIlepaTopiB
pexkombiHaii, cxpemyBanHs, MyTalii Ta Bigoopy. Ha ocHOBI 00'ekTHOI Mogesti Ta MOAU(pIKOBAHOTO T€HETUYHOTO
aJIrOPUTMY CTBOPEHO iHCTPYMEHTAJIbHUI 3aCi6 JJ1s1 MOZIEIIOBAaHHS Ta ONTUMI3alii pO3NOIiIeHNX CXOBUL JAHUX, IO
CKJIaJlaeThCs 3 6JIOKiB MOZEJIIOBAaHHS, ONITUMI3allii Ta aHasi3y pe3ysbTaTiB MoJestoBaHHs. [IpoBesieHO cepito
MAalIMHHUX €KCIIEPUMEHTIB 3 MOZeJII0BaHH Ta ontuMizanii PCII. Ha 0CHOBI IpOBeeHNX €KCIIEPUMEHTIB BU3HAYEHI
panioHasnbHi NapameTpy MOIM(IKOBAHOTO FEHETUYHOTO aJITOPUTMY, @ TAKOX OyJI0 pO3p06JIeHO peKOMeHallii 11010
nigBuIeHHs e(PEeKTUBHOCTI PO3IOIiIEHOro CX0BUIIA NaHuX. Kilto4oBi cioBa: po3mojiieHe CXOBUIIE JaHUX,
TabsnLs QakTiB, TabaULg BUMipy, MaTepialidoBaHe ysIBJIEHHS], 060'€KTHO-OPi€HTOBaHE MOJIe/II0BaHHS, FeHETUYHUI
aJITOPUTM, CXPEIlyBaHHsI, MyTallisl, peKOMOiHalLisl.

2. Candidate of technical sciences' thesis on specialty 05.13.06 - Information technologies. Donetsk national
technical university, 2009. In this dissertation a new scientific and practical problem of optimization of a set of
materialized view, and also of optimization of data allocation in a distributed data warehouse is being observed.
The thesis is devoted to development of new models and methods of distributed data warehouses (DDW)
optimization. Structural analysis of distributed data warehouse has been conducted and on the basis of this
analysis the main components of its physical and logical architecture have been revealed. Then using object-
oriented approach object models of the distributed data warehouse's typical components were developed. For
these models' development UML language was used. A new approach to the problem of optimization of distributed
data warehouses has been proposed. This approach is based on a simultaneous use the object-oriented model of
distributed data warehouse that had been developed before and a modified genetic algorithm. The modified
genetic algorithm is used to obtain new schemas of data allocation in a distributed data warehouse (by
manipulations with schemas of data allocation that are represented by doubled multichromosomes with genetic
operators of recombination, crossover and mutation). In the same time object model of distributed data warehouse
receives schemas of data allocation in DDW and then it is being used to calculate values of criterion of efficiency of
distributed data warehouse. These values then are sent to the genetic algorithm which uses them as values of
fitness-function. The approach proposed allows increasing distributed data warehouse's efficiency by decreasing
of the average time of user select queries processing. A new modification of genetic algorithm for the problem of
distributed data warehose optimization was developed. For encoding schemas of data distribution in distributed
data warehouse for the first time doubled multichromosomes were used. New versions of genetic operators of
recombination, crossover and mutation were developed. This modification of genetic algorithm allows obtaining
suboptimal solutions of the problem of distributed data warehouse optimization. Also in this modification not only
data allocation between the nodes of distributed data warehouse is being optimized but the set of materialized
views is being optimized. Basing on the developed object model and the modified genetic algorithm a new tool for
distributed data warehouse modeling and optimization was developed. This tool consists of three subsystems:
subsystem of modeling, analysis and optimization of distributed data warehouse. The tool that has been developed
can be used at the stage of distributed data warehouse development as well as it can be used when a distributed
data warehouse is already implemented and functioning. As an object of experiments the distributed data
warehouse of Donetsk regional office of Prominvestbank was selected. Real data of functioning of this DDW were
obtained and used to test model adequacy. Then a series of computational experiments of modeling and
optimization of distributed data warehouse was made. At the beginning an influence of data allocation and
technical characteristics of DDW to its efficiency was researches. These experiments showed that doubling of
channels' capacity leads to a slight increasing of DDW efficiency. Also it has been researched that creation of some
new materialized views and allocation them on the nodes of most use leads to increasing of DDW efficiency as
well. But this increase isn't enough to solve the distributed data warehouse optimization problem since the
solutions obtained are far from optimal anyhow. Basing on the experiments' results rational parameters of the
modified genetic algorithm were determined (such as probabilities genetic operators, number of generation and
number of individuals in the population). Then these parameters were used for genetic algorithm that was used for



data warehouse optimization. The suboptimal solution obtained with use of genetic algorithm was compared with
optimal solution that was obtained used brute force method and the difference between these solutions was just
4,37%. This means that the genetic algorithm developed allows to receive suboptimal solutions that are very close
to the global optimum. Also some recommendations for distributed data warehouse efficiency increasing were
developed. Keywords: distributed data warehouse, fact table, dimension table, materialized view, fragmentation,
replication, object-oriented modeling, genetic algorithm, crossover, mutation, and recombination.
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