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Abstract

Sparse data causes the data explosion problem in precomputation process of multidimensional cubes
and decreases the performance of OLAP methodology. The regular sparsity map is an innovative object
that saves information about specific empty domains of the OLAP hyper-cubes and enables business
analysts to define rules and place data constraints over the multidimensional cube. The preserved
information can be used for several purposes — data validation, storage consideration, user-interface
improvements. In this paper we present an approach for a regular sparsity map representation. It allows
implementation of set operations between a regular sparsity map and multidimensional domains and
requires reasonable storage and computational resources for map implementation.

Sparsity refers to a natural phenomenon evident in all multidimensional data to some degree: not all of
the cells in the logical cube will ever contain data. Cube sparsity has many impacts on the storage size,
calculations, loading and query performance. The current methods for overcoming of data explosion
work mainly on physical level and do not take into account the nature of sparsity.

In this paper we present a model of map representation that allows practical implementation of set
operations between a map object and rectangular domains over a multidimensional space. To perform
more efficiently set operations with rectangular domains, we propose an algorithm that works with
dimension subsets instead of dimension elements. In our solution the input rectangular domain is split
into a set of rectangular sub-domains, each of which is entirely inside or outside the map. To facilitate
the process of the input domain splitting, we represent the regular sparsity map as a union of
nonintersecting rectangular domains. The tests of the presented approach over real data cubes show
significant reduction of the cube storage size.
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MpeactaBaHe Ha MOAEN HA KapTa Ha peryasapHa pexaBocT
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Pesiome

Hanuuneto Ha pexaBn pAaHHW (sparse data) B MHOromepHute KyboBe OT JAaHHM NPUUYUHABA
EKCNI03UBHO paspacTBaHe Ha Kyba B mpoueca Ha npeaBapuUTesnHO KajkyaupaHe Ha obobuweHuTte my
HMBa W HamanasBa npepgumcrtBaTta Ha OLAP metoponorvata. KapTata Ha perynfpHa pexaBocT e
MHOBATUBEH 0HEKT KbM MOAeNa, KOMTO 3ana3Ba MHPOPMaLLMA 33 KOHKPETHU NpasHKU gomeliHn ot OLAP
XunepkyboseTe, AaBalKN Bb3MOXKHOCT Ha BM3HEC aHaNM3aTopUTE Aa HanaraT NpaBua U OrpPaHUYEHUn
BbPXY AAHHWUTE OT MHOromepHua Kyb. Tasu MHOpMauMa MoXKe fAa ce M3N0A3Ba 33 HAKOJKO Lenu -
Ba/IMAMPaHE HAa KOPEKTHOCTTA Ha AaHHUTE, ONTUMMU3NPAHE HA CbXpaHeHMeTo Ha KyboseTe, NogobpeHus
B notpebutenckma uHTepdelic 3a pabota ¢ OLAP 06ekTM. B Tasu cTaTva npeactaBame noaxos, 3a
peanus3aumns Ha HOBOMpPeA/ioXKeHMA OOeKT, HapeyeH KapTa Ha perynspHa pexasocT. Toli no3BonsBa
OCbLUECTBABAHETO Ha onepaLmm 3a paboTa C MHOXEeCTBaTa, ONMCAHM B KapTaTa Ha peryisapHa pexaBocT U
NPOWU3BONHW AOMEWHN OT MHOFOMEPHUA Kyb U M3UCKBa pa3yMHM Pecypcu 3a peannsaumaTta Ha KapTaTa.

PexaBOCTTa e ecTecTBeH peHOMEH, A0 U3BECTHa CTeneH BbB BCUUYKM MHOTOMEPHM AaHHU: HE BCUYKM
KNETKM B JIOrMYecKun Kyb CbabpiKaT AaHHW. Pa3peaeHocTTa Ha Kyba OKasBa roNsamo Bb3AeNCTBUE BbPXY
pasmepa Ha MNameTTa, CKOPOCTTa Ha 06paboTkaTta, 3ape)AaHeTo M M3MbJHEHMETO Ha 3asABKMUTE.
HacTosAwmTe MeToam 3a NPeoAoABaHe Ha eKCN/I03MATa Ha AaHHWU AeNCTBaT raBHO Ha GU3NYECKO HUBO
M He OTYMTaT ecTEeCTBOTO Ha PexaBoCTTa.

B Tasu cTaTMA npeacTaBAMe MOAE/N Ha KapTa Ha peryaspHa pexaBoCT, KOMTO NO3B0/IABA NPaAKTUYECKO
M3MbJHEHME Ha ONEepauMu C MHOXKeCTBa MexKAy obnacTM OT KapTaTa M MpPaBObIbAHU AOMENHU OT
MHOFOMEpPHOTO MPOCTPAHCTBO Ha Kyba, BbpXy KOMTO e AeduHMpaHa TA. 3a Aa M3NbAHABame Mo-
epMKaCHO MHOXKECTBEHW onepauun ¢ NPaBObIbAHM AOMENHN, Npeanarame anropuTbm, KoMTo paboTm ¢
NOAMHOKEeCTBa Ha U3MEPEHUATA, BMECTO C KOHKPETHM TOYKM B MPOCTPAHCTBOTO (e/1eMeHTH Ha Kyba). B
HalleTO pelleHWe BXOAHWAT MPaBObIbleH AOMENH e pa3fesieH Ha MHOMECTBO OT MPaBObIb/AHU
noaAOMENHM, BCEKM OT KOUTO € M3LANO BbTPE WMAM M3BBH KapTaTta. 3a Za YAeCcHUMM npoueca Ha
pasgensHe Ha BXOAHMWS OOMEWH, HMe NpeACcTaBaAMe KapTaTa Ha perysisipHa pexaBoCT KaTo obeanHeHue
Ha Henpecuyallm ce NPaBoObrbAHU AOMENHWU. TecToBeTe Ha ONUCAHWA NOAXO04 BbpXy peanHun Kybose c
[aHHW NOKa3BaT 3HaYUMTETHO HaMaIBaHe Ha pa3Mepa Ha 3aemaHaTa OT Kyba namer.
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