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Beegenue [loct

BeptukansHoe dpparmentuposatue (1)

id | dbamunmusa | komHaTa | 3apnnaTa
1 WeaHoe 350 100
2 MeTpoe 351 80
3 | Cugopos 400 200

B nepeom npubaumxenun: “paspesanune Tabauubl nosnonb

aTpubyTos”:
id | dpamunmus | kKomHaTa
1 WNeawnoe 350
2 NeTpos 351
3 | Cngopos 400
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id | 3apnnaTa
1 100
2 80
3 200




Beepgexue [

BeptukansHoe dpparmentuposatue (2): mecto B

bnsnyeckom gusaliHe

Mnatockl: BepTUKanbHOE hparMeHTUPOBAHNE MO3BOASET YMEHLLWINTL
KOJIMYECTBO “HEHYXKHbIX AaHHBIX NPU CHUTLIBAHUN.

MpuHumnn: “emecTe 3anpawmeaem — BMeCTe XpaHum’.

CnoxHocrn:

He Bcerpa BAUSIHWE MONOXKUTENBHO: HEKOTOPbLIM 3aMpocam
NPUAETCS CYMTBIBATb MHPOPMALNIO N3 HECKONBKNX YacTei (un
[enaTb COefMHEHNE);

Mpu 3anpoce Ha 0BHOBNEHNE NPON3BOAMTENBHOCTL NAafaeT;
Ecnu 3anpocoB HeCKONbKO BbIFOAY OLEHUTH eLle CIOXKHEE;

Hopmanuzauus: MoXXHO noTepsiTe MHGOPMaLMIO, MOXHO
noay4nTb PaHTOMBI;

Feopruii YepHbiwes

BepTukansHoe cdpparmeHTuposaHune



Beegenue [lc

470 MOXXHO MONYHUTH B C/IyHae YCMELHOro NpuMeHeHns ?

m BHyTpusanpocHelli napannenusm. YcnewHoe pelueHne co3pact
Heobxoanmble ycnosust ans bonee WNPOKOro NpUMEHeH s
BHYTPU3aNpOCHOro napanneimsma, 4To noO3BOJUT YMEHbLUNTb
BPEMSA BbIMONMHEHUA OTAENBHOIO 3anpoca.

m MexsanpocHblii napannennsm. YCKOpUT BbinonHenne Habopa
3aMpoCoB C NOMOLLBIO MEX3anpoCHOro napasnfennsma.

m VBenuunTb MowHOCTh cuctembl. OpraHnsosaTs apdekTuBHOE
00baBeHNE HOBBIX Y3/10B U YCTPONCTE XpaHEHUS B
pacnpeseseHHy0 CUCTEMY.

m [1oHU3UTE COBOKYMHYIO CTOMMOCTL BAAAEHUS! CUCTEMBI.
VnpoLwyeHne CUCTEMbI B LLEJOM, YNPOLLEHME UK AaXKe
yCTpaHeHUe 3aja4 agMUHUCTPUPOBAHUS, KOHUTYPUPOBAHUS
N HACTPOWKN NPUBELET K CHUXKEHWIO 3aTpaT Ha NepcoHal.

Feopruii YepHbiwes
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Beepgexue [

BeptukansHoe dpparmenTtuposatue (3): kak npoBognTb

B otnuune ot ropusonTansHoro dparmMeHTMpoBaHus, He
noaAepXKUBaeTcs B siBHOM Bugae B sisbike [Jindal et al., 2012]:

create table BOOKSHELF_RANGE_PART

(Title VARCHAR2 (100) primary key,

Publisher VARCHAR2 (20),

CategoryName VARCHAR2 (20),

Rating VARCHAR2 (2),

constraint CATFK2 foreign key (CategoryName)

references CATEGORY (CategoryName)

)

partition by range (CategoryName)

(partition PART1 values less than (’B’) tablespace PART1_TS,

partition PART2 values less than (MAXVALUE)
tablespace PART2_TS);

DTO BO-MHOrOM A0 CUX MOP UCKYCCTBO U OTHAETCS HA OTKYN
agmunnctpatopy b/.

Feopruii YepHbiwes
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lMNocTaHoBka 3apa4n

PopmanbHast noctaHoska 3agayqu HacTpoiiku CYB[ (1)

Mosepenne CYB/[, onuwem kak cyHKLmMiO
[Chaudhuri and Weikum, 2009]:

f:CxW— P,
rae C 00o3Ha4aeT KOHPUrypaLmio CUCTEMBbI:

annapaTHas KOHpuUrypaums;

nporpammHas KoHUrypaumss — HaCTpamBaemble napameTphbl
CVYB/[, sctynatowyme B cuiy nocne 3arpysku;

koHdurypauuo dbusndeckoro yposuss CYB[ (ncnons3zosatue
bparMeHTNpPOBaHNs, NHAEKCOB, MAaTEPNAN30BAHHbIX
npeacTaBneHui n gp.);

W — narpy3ka, npegnonaraemolii HAbOp 3aNPOCOB N X XapaKTEPUCTUKNA:
3aTparnBaemMble aTpubyThl, TUMbI 3aNPOCOB, WHTEHCMBHOCTb MOCTYMJIEHNS
B 3agaHHble nepuogbl (paboune nam nNukoBbie Yachl), pacnpegeneHmne
NapaMeTpoB 3TUX 3aMPOCOB N MHOrOe ApPYroe.

Feopruii YepHbiwes
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lMNocTaHoBka 3apa4n

PopmanbHas noctaHoska 3agayqu HacTpoiikun CYB[ (2)

Mosepenne CYB/[, onuwem kak cyHKLmMIO
[Chaudhuri and Weikum, 2009]:

f:CxW-—=P,
MpownseoguTtensHocTb P:

MPOMYCKHasi CMOCOBHOCTb CUCTEMbI, N3MEpSIEMast B KOJINYECTBE
obpaboTaHHbIX 3anpocos B eguHuLy Bpemenn (throughput);

BpeMsi OTBeTa Ha 3anpoc (response time);

pasnuyHble METPUKIN N3MEPEHNST (PYHKLIMOHANBHOW HAZEXHOCTY
(dependability): goctyntocte (availability), HagexHocTs (reliability)
1 MPON3BOANTENBHOCTb B YCJIOBMSIX OCNabIeHHbIX KOHbUrypauuii
(performability).

Feopruii YepHbiwes
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lMNocTaHoBka 3apa4n

PopmanbHas noctaHoska 3agayqu HacTpoiikun CYB[ (2)

Mosepenne CYB/[, onuwem kak cyHKLmMiO
[Chaudhuri and Weikum, 2009]:

f.Cx W= P,

3apaua: HaliTn KoHdurypaumo dusmyeckoro yposHst (Habop
BEPTMKasbHbIX (DparmMeHToB), 061afaAIOLLYIO 334aHHON
npouseoguTensHocTbio. OgHako yaule Bcero Tpebyemblii ypoBEHb
NPON3BOANTENBHOCTI 3aPaHEE HE N3BECTEH, N HEODXOQMMO HaNTK
MaKCMMaJIbHO AOCTUXKUMBbIIA,

I/ITOF: SKCTPEMaJibHAA 3a4a4a, rge B Ka4eCTtBe MaKCI/IMI/I3I/IpyeMOI7I
yHKLMM BbICTYNAeT npoussognTensHocTs P B 3aBucumoctu ot C n W,
OrpaHNYEeHNs ONMCHIBAIOTCA HabOPOM ypaBHEHW 1 HEPABEHCTB, a
nckomas KoHdurypauusi — Habopom napameTpos.

Feopruii YepHbiwes

BepTukansHoe cdpparmeHTuposaHune



lMNocTaHoBka 3apa4n

VTO4YHEHMe paccMaTpuBaemMoli 3a4aqn

KoHcburypauus onpegensietcs kak KoHdurypauus
puznyeckoro ypoeHss CYB/[] — Habop BepTnkanbHbix
parmenToB. Bce ocTanbHble KOMMOHEHTBI KOHbUTypaL M
(annapaTHas nan NporpamMMHas 4acTb) PMKCUPOBaHbI 1
BbICTYNatoT B poau ycnoBuii. MHorga yacTb koHdurypaymu
W3BECTHA 3apaHee;

NHdbopmayunsa o Harpyske aonosiHeHa AOCTaTOYHO noapobHoiA
nHcpopMaumell 0 AaHHbIX, K KOTOPbIM 0DpaLLalOTCs 3anpochl
(konn4ecTBO 1 xapakTepncTukn atpubyToe Tabauy n T.4.);
Monb30BaTENbCKNE OrPaHUYEHNs, HE CBA3AHHbIE HANPSIMYHO C
cncTemoii (MOryT cumTaThest 4acTbio Harpysku). Hanpuwmep,
nepefaya AaHHbIX MEXAY y31aMn B pacnpeseneHHol
KOMMBIOTEPHON CETU OCYLLECTBASIETCS 3a NAaTy, N 4As
peLleHnsl 3aa4n BbIgENEH OnpeaenerHblli brogxer.

Feopruii YepHbiwes
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lMNocTaHoBka 3apa4n

O pewwernn

[ns naxoxneHns peweHns Heobxogmmebl:

cnocob oueHMBaTb KOHPUrypaLuy — CTOMMOCTHAsi MOAESb,
YUUTBIBAKOLLYIO XapaKTEPUCTUKN annapaTHON KoHdurypauum,
XapaKTepUCTMKI Harpy3Kn 1, BO3SMOXHO, Apyrue
NOMIb30BaTELCKUE OrPaHNYEHNSI.

cnocob nepebupaTtb KoHduUrypayuu
| HeO6XOAI/IMO NPOBEPUTb IKCNOHEHUNANbHOE KOMNYECTBO
pelleHnii, Hanprumep KOJIMYECTBO BapMaHTOB BEPTMKAJIbHOIO

n
dparmenTuposatus pasHo ducny benna B, = (%) By
k=0

H 3TO MHOro:
B, =1,.. Bs=15,.., By = 21147, ..., B;s = 190899322

By = 5832742205057, ..., Bys = 4638590332229999353

Feopruii YepHbiwes
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MeTtopbl pewerust 3

"Knaccndpukaums mMeTofoB pelueHus

MaTpunuHas knactepusauyns

/a OBble METO
— padoBbie MeTOAbI

JBpucTuYeckune
\ . .
\Data mining
Lpyrue
MeTtopbl peweHnss —— — CmewwaHHble

\ MaTtemaTunyeckue METOAbI

CtonmocTHble — lNpubnuxerHbie 0bLwero HasHayveHus

MpubnvxeHHble CNeUNan3npoBaHHbI

leopruii YepHeies cnery

BepTukansHoe cdpparmeHTuposaHune



MeTtopbl pewerust 3

Knaccndukayns metogos pewenns (1)

m JBpUCTMYECKUE — BbIBUpaeTCa HeKOTOpasi Npoueaypa
CO34aHmMs peleHnsi, 0BOCHOBBIBETCS NOYEMY OHA AOJKHA
JlaBaTb XOPOLLEE PELUEHNE;

m CTOUMOCTHbIE — CO343ETCst MOLENb CUCTEMbI, (DOPMYINPYETCS
HEKOTOpAasi CTOMMOCTHASI (DYHKLNSI, MUHUMU3NPYETCS;

m CmewaHHble MEeTOoAbl — KOM6I/IHaLI|I/I$| BbILLUEYNOMAHYThIX.

Feopruii YepHbiwes
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dBpucTuyeckne Metonbl

Knaccudprkauns metogos pewenns (2): appuctnyeckne

m Bauzoctb atpubyTos:

m Mertogbl MaTpuyHO KnacTepusayny — BblgeNeHNE
dparMeHToB No MaTpuLe MCNONb30BaHUSA aTpubyToE,
NCTOPUYECKN NEPBbIA CNOcob pelleHmns 3ala4n BEPTUKAILHOrO
dprameHTpoBaHNS;

m [padoebie meToabl — nNouck WabnoHOE 1 paspesaHue rpada;

m Data mining — nouck coBMecTHO nosiBASIIOLLUXCS aTpUbyTOB B
3anpocax.

Feopruii YepHbiwes

BepTukansHoe cdpparmeHTuposaHune



dBpucTuyeckne Metonbl

MeToabl MaTpuyHolt knactepnsauun (1)

Obwas naes: cocTaBnTb HA OCHOBAHUN HArpy3Ku MaTpuULy
banzocTn aTpubyTOB M KIACTEPU30BATL €6 — MPUBECTY K
Bno4HO-ANaroHanbHOMY BUAY NMYTEM NEPECTAHOBKU CTONOLOB 1
ctpok (Bond Energy Algorithm, BEA). MonyuerHbie 6aoku n byayT
dparmenTamu.

Camas paHHss paboTa gantoro tuna: [Hoffer and Severance, 1975]

A
§ | Partition F1:  (19,18,17,35,15,13,1,21) (8,7) (14) (6,9,20) (12, 11,10) {5, 3) (4} (2) (22)
: Partition #2:  (19,8,7,18,17,16,15,14,13,1,21,21(6,9,20) (12,11,10){5,3,5) (22)
b
u
b L 8 7 18 7 16 15 W6 13 ¥ 1 0 ‘
19 - 0. 5% 2 25 0, -
810,76 0.42 0,42 o0.42 [0
71f0.76 ‘ 0.43 0.48 0.48 (0.
1062 0.77 0.50 [0.45 | 6,27 o0.27 o0.27 0.
17{j0.65 0.73 040 |o0.45 | 0.26 0.2k 0,26 O.
16l0.65 0.72 0.40 JO.46 | 0.2k D,24 0,26 0.



dBpucTuyeckne Metonbl

MeToabl MaTpuyHolt knactepnsauun (2)

Cam anroputm BEA 6bin npegnoxen 8 [McCormick et al., 1972].

Bmecto BEA MOXHO ncnonb3oBaTh v gpyrue aaropuTMmei:
[Slagle et al., 1972] [Bhat and Haupt, 1976] n gpyrue.

Bbln ncnons3oBaH B Ka4ecTBe NEpBOro Lara B 3HameHuToOl paboTe
[Navathe et al, 1984].

Feopruii YepHbiwes
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dBpucTuyeckne Metonbl

MeTogbl MaTpuyHol knactepusauun (3): gansHeiwme

paboTsbl

m Cepus pabor Chun-Hung Cheng: [Cheng, 1994] [Cheng, 1995]
[Cheng and Motwani, 2009] [Cheng et al., 2011].

m B pabote [Gorla and Boe, 1990] npeanoxunu ceoro MeTpuky
BansocTu aTpubyToB 1 CBOI anropuTM KAacTepuauuu.
VYpanoch Npee3oiiTh Ha OTAENbHbIX Habopax AaHHbIX
cronmocTHoit metog [Hammer and Niamir, 1979]. Kpome
Toro: [Gorla, 2007].

m COBpeMEHHOCTb: MOMbITKA UCMONBL30BATL/NCCNE[OBATD
Hapabotku npownoro [Jindal et al., 2013] [Jindal et al., 2012].

Feopruii YepHbiwes
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dBpucTuyeckne Metonbl

pacposbie meToabl (1)

Obuwas nges:

m [IpeobpaszoBaHne MaTpuLbl UCNOb3yeMbIX aTpubyTOB
(Attribute Usage Matrix) B matpuuy 6ansoctu (Attribute
Affinity Matrix, AAM);

m [Mouck cneunansHbix CTPYKTYp B NONYYEHHOM rpade;
m (OnumnonansHo) Beibop Hauny4wmx, “paspesanune” rpada.

Victopuuecku nepsebiii metog rpacosoro Tuna (CTONMOCTHON) bbin
npegnoxer B [Eisner and Severance, 1976], Ho rpadposoe
Hanpasnexmne nopogun [Navathe and Ra, 1989] (aspuctunyecknii).

Feopruii YepHbiwes
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dBpucTuyeckne Metonbl

Mpumep rpadosoro anroputma [Navathe and Ra, 1989]

2 3 4 5 6 7 8 9 10

000101000 R

1 1 0 0 0 0 1 10 R

00 1 01 0 0 0 1 R

100001100 R

1 1 0 1 0 1 1 1 0O U

000100000 U

01 0 0 0 0 0 1 O U

0 1 1 0 1 0 0 1 1 u

Fig  Asibute usage matrix

Awbwes 1 2 3 4 S 6 1 8 9 10
1 75 25 25 o 75 0 50 25 [
2 25 110 75 1] 25 0 60 110 75 0
3 25 75 115 15 25 15 25 75 115 15
4 0 15 40 0 40 0 0 15 40
3 75 25 25 [ 75 0 50 25 25 0
6 0 0 15 40 0 40 0 0 15 40
7 50 60 25 ¢ 50 0 85 60 25 0
8 25 110 75 0 25 0 & 10 75 0
9 25 75 115 15 25 15 25 75 115 15
10 0 0 15 40 ] 40 0 0 15 40

Fig.2  Atribute affinity (AA) matrix

leopruii YepHbiwes
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dBpucTuyeckne Metonbl

[pacposbie mMeToabl (2): ganbHeiiune paboTs

[MospHee nosBnaANCs:

m [Jokasanu NP-tpygHocTs dopmynupoeku Navathe, ynyuienue
ncxogroro anroputma [Lin and Zhang, 1993],
[Lin et al., 1993];

m CeogsaT 3aga4vy kK TSP, pewwatoT ¢ noMOLLBIO FreHETUYECKOrO
anroputma, paspesatot nosy4ennbiii nyts [Cheng et al., 2002].

m Hogasi meTpuka 6an3ocTn v HOBbIT anropntm
parmenTupoBanus 6o npegnoxensl B [Du et al., 2003];

m B pabote [Son and Kim, 2001] aBTopbl npegioxunn
NCNOABL30BaTh annapaT HEYETKOMN JOTUKU AN NOCTPOEHUS
HeyeTKoro rpada;

m Vnpouwetue anroputma [Navathe and Ra, 1989] 6bino
npegnoxero B [Marir et al., 2007];

Feopruii YepHbiwes
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dBpucTuyeckne Metonbl

[pachosble meTogbl (3): BAnsiHME

Naen bbinu BoCnpuHATEI COOBLLECTEOM, YHEHBIE C YCMEXOM
NpUMEHAAN ux Ans Boibopa apyrnx busmyecknx CTpyKTyp.
Wcnonbsoeanuck B:

B 33ja4€ ropu3oHTaNbLHOrO PparMeHTUpoBaHms (KnacTepusyoT
npeankatsl) [Navathe et al., 1995], [Cheng et al., 2002];

B 33ja4e pasMelleHna Habopa OTHOLLEHNIA B pacnpeaeneHHOI
CYB/ [Bellatreche and Benkrid, 2009];

m 3agadve pparmenTuposarme B 0b6bekTHeIx CVB /]
[Fung03 et al., 2003], [Bellatreche et al., 2000],
[Bellatreche et al., 1997].

N mHorux gpyrux.

Feopruii YepHbiwes
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dBpucTuyeckne Metonbl

Data mining v BepTukansHoe dparmenTuposatne (1)

Obwas naes: NpUMEHNTL NOUCK aCCOLMATUBHLIX NPaBUA OAs
aTpubyTos oTHoweHnsA. [osiBNEHNS nCKaTh B CMUCKE TPaH3aKUNiA.

AccoumnaTtusHoe npasuno: X — Y; X n Y mHoxecTsa aTpnbyTos.
V npaBuna ecTb ABe Mepbi:
m confidence — BeposTHoCTb nosieneHnst Y ecim ectb X (cuna
BbIBOAA);
B support — gons Tpan3akumii B kotopbix ectb t X n Y
OZHOBPeMEHHO (4acToTa BCTpeyn WwabnoHoB B npasune).

Feopruii YepHbiwes
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dBpucTuyeckne Metonbl

Data mining v BepTukansHoe dparmenTrposatne (2)

Moaxoap!:

m PaboTsl [Gorla and Yan, 2008] [Gorla and Yan, 2009]
ncnonb3yroT Apriori anropuTm Ans HaxoxgeHus large itemsets.

m Tak xe Apriori anroputm B [Ramesh et al., 2014], ver
dunbTpaunn no confidence, HET CTOMMOCTHOrO wWwara.

m B [Rodriguez and Li, 2011] pewwaetcs npobnema Bbibopa
noporogoro 3Haqenuns confidence u support. lNpegnoxen
HOBBIN cnocob dhparMeHTUpoBaHUA C NCNOJIL30BAHMEM
anroputma u3 [Du et al., 2003].

m CpagHeHue anroputmos FP-Max n Apriori
[Bouakkaz et al., 2012]. Mpogomxunnn paboTei
[Gorla and Yan, 2008] [Gorla and Yan, 2009].

Feopruii YepHbiwes
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dBpucTuyeckne Metonbl

Data mining v BepTukansHoe dparmenTuposatne (3)

Naes: nuwem ne frequent item sets, a closed item sets.

Closed itemset X:

Bce anemeHTbl MHOXecTBa X BCTpeyaloTCs B OQHOM Habope TpaH3aKuuii.
HeT Takoro mHoro mHoxectsa X’ uro:

m X' ctporoe HagmHOXecTBO X 1
m Jliobas TpaH3akumsa copepxawas X cogepxut X'

Pa6oTbi: [Guinepain and Gruenwald, 2006] [Guinepain and Gruenwald, 2008]
[Rahmani et al., 2011]

Feopruii YepHbiwes

BepTukansHoe cdpparmeHTuposaHune



dBpucTuyeckne Metonbl

Data mining v BepTukansHoe dparmenTrposatne (4)

Nuaycrpnanshoe npumenenne 8 MS SQL Server (BepTukanshoe,
ropu3oHTasbHOe, nHaekcol): [Agrawal et al., 2004]
[Agrawal et al., 2005]

[ns Bbibopa MaTepnannsoBaHHbIX NpeACTaBAeHWIA:
[Agrawal et al., 2000]

Feopruii YepHbiwes
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CroumocTHble MeToAbI

CTOMMOCTHbIE METOAbLI PELIEHUS 3aha4n BEPTUKANBLHOMO
bparmeHTUpoBaHnA

EcTb sBHO 33aHHast CTOMMOCTHASI (DYHKLUS U OHA B LEHTPE.
Kak pewaTb 3agauy:

m MaTemaTuyeckue MeTogsl — hOpMyMpOBKa B BUAE 3a4adu
LE€N0YMCAEHHOrO NPOrpaMMNpPOBaHIs, NPUMEHEHNE
HEKOTOPOro MaTEMATUYECKOrO METOAA OJISl PELLEHUS;

m Obwme npubanxeHHble — METOL BOCXOXAEHUS K BEPLUUHE,
FEHETUYECKUE aNrOPUTMbI, METOL VUMUTALMN OTXKNTa, METOAbI
MypaBbUHOIA ONTUMuU3aLuuy, ... ;

m CneunannsmposaHHble NpnbANKEHHbIE — METOABI CMELMabHO
paspaboTaHHble A5 3a4a4YM BEPTUKANBHOIO
dbparmenTuposanus. ObbiuHO cneuunanbHelil 06xog ¢
OTCEYEHUEM.

Feopruii YepHbiwes
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CroumocTHble MeToAbI

Matematuyeckmne metogst (1)

MaTemaTuyeckne METOAbI — PELUEHME SKCTPEMAbHOI 3a4a4n C
NOMOLLbIO METOLOB LENOYNCAEHHOrO nporpamMmmuposarus (integer
programming).

WcTtopuueckn nepebiii cnocob pelueHnst 3agaqm aBTOMaTUHECKON
Hactpoiiku CYB/[, gomununposanu B 60-90 rr, ocobeHHo B 3agaqax
pa3meLlleHus.

MeTog pelenus (nnHeapusauns ypaBHEHUN) COCTABST 3HAYNTENBbHYIO
YacTb npegmMeTa uccnegosaHmii. Heine — pepok, ncnonb3sytorcst
matnakeTsl [Papadomanolakis and Ailamaki, 2007],

[Cornell and Yu, 1990].

Headbdektuen. Mpumep [March and Rho, 1995]: 3apaya pa3mewerus
O/151 TPeX OTHOLLUEHN? MMetoLWmMx no Tpu dparmenTa, 4 ysna, 6 sanpocos
pasana 1200 nepemeHHbIX 1 orpaHuyeHnii. ABTOpbI yTBEPXKAAKOT 4TO B
TO BpeMsi TaKoli pasMep MOr pellaTbCsl TONbKO Ha CynepKOMMboTepax.

Cnoxtoctb nuneapusaunn [Hammer and Niamir, 1979].

Feopruii YepHbiwes
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CroumocTHble MeToAbI

[Mprmep nocTaHOBKYM B BUAE SKCTPEMAbHON 3a4auu

[March and Rho, 1995]

Min Cost = ??(kJ)E(COM(k,j;n) + IOGkjm)

+ CPURjm) + 2'1910(')

XX, > 1 for all file fragments, i = 1, 2, ...,

4 number of fragments (all file
fragments must be stored at onc or
more nodes)

X = 1if file fragment i is stored at node t

0 otherwi Z, s X, for all queries, k = 1, 2, ..., number of

queries for all file fragments, i = 1, 2,
... , number of fragments for all nodes,
t = 1, 2, ..., number of nodes (a file
fragment cannot be accessed from a
node unless it is stored at that node)

Zy;; = 1if query k uses file fragment i at node t
0 otherwise

Yyme = 1if step m of query k is done at node t

0 otherwisc S¥ =1 forall querics,k = 1,2, .., number of
t

queries for all stepsm, m = 1, 2, ...,
number of steps for query k (all query
steps must be processed at some
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Matematuyeckmne metogsl (2)

PopmMynnpoeka 3a4aun BEPTUKANLHOO PparMEHTMPOBAHUSA B BUAE
9KCTpEMasibHOM 3ajaqn foBonbHO pegka: [Hoffer, 1976]
[March and Rho, 1995] [Amossen, 2010].

Ewe bonee peako ee pelueHune ¢ NOMOLLBIO METOAOB
uenoyncneHHoro nporpammuposanus: [De et al., 1988]
[Cornell and Yu, 1990] [Cornell and Yu, 1987].
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Obuwne npubnmxertbie (1)

m Metog Bocxoxaerus k eepwunte [Hammer and Niamir, 1979];

m [enetnyeckne anroputmel [March and Rho, 1995],
[Rho and March, 1994]; [Gorla and Quinn, 1991],
[Song and Gorla, 2000], [Ng et al., 2003]; [Du et al., 2006];

m MypasbuHasi ontumusauus [Cheng et al., 2011];

m Particle Swarm Optimization
[Benmessahel and Touahria, 2009];

m MeTog umuTauum omxkura

[Papadomanolakis and Ailamaki, 2003];

m [pacposbie metogbi: A* [Huang and Van, 1995] un
Ford-Fulkerson [Eisner and Severance, 1976];
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CneupanusnposaHHble npnbavxertbie (1): aTpnbytHoe n
TpaH3aKLMOHHOE (hparMeHTUPOBaHNE

CneumannsnpoBaHHble CTOMMOCTHbIE METOLbl — METOAbI
pa3paboTaHHble UMEHHO AN PELUEHUA 33a4N BEPTUKAABHOIO
dparMeHTMpoBaHNs B CTOMMOCTHOR NOCTaHOBKE. Y4nThIBAIOT
cneundsKy MOCTAHOBKW 1 33 CYET 3TOrO ODLIYHO BLIMMPBLIBAKOT Y
obLymnx.

m aTpubytHoe: [Apers, 1988] (nepsasi paboTa Takoro Tuna?) u
NPaKTMYECKN BCE COBPEMEHHbIE MOAXOAbI;

m Tpan3sakuunonHoe: [Chu and leong, 1993] u [Pai-Cheng, 1992]
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CneunannsupoBaHHble npubamkertsie (2): Partition

Evaluator

METOA ANA CPAaBHEHNA 3BPNCTUYECKNX aNrOPpUTMOB OCHOBAHHbBIX HA
bamsoctu: [Muthuraj et al., 1993], [Chakravarthy et al., 1994].
Mpobnema: pasnuytble KpuTepun

“xopowecTu” peweHns B AaHHbIX
paboTax. PesynbTaThl pasHbie gaxke

ey N e nns ogHoli AAM.
Acoccss Coat. Acceas Cost
m )
Pewenne: dyHkuyus Partition
, Evaluator, npunumaet Ha sxog AUM n
! Nobwtruios e APYryto MHPOPMALIMIO O TPaH3aKLUSIX.
KomnoHeHTb!:

B CTOMMOCTb JOCTYyNa K HEHY>XHbIM aTpnbyTam (f0KanbHO)

B CTOMMOCTb JOCTYNa K HY>XHbIM aTpubyTtam (yaaneHHo)
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CneumanunsnposaHHsle npnbnmxersie (3): buHapHoe,

n-apHoe n k-way nocraHoBKa

Ewe ogHa knaccndpmkauus dpparMeHTnposaHns:

m Bunaproe: pesynbtaT — gBa dparmenta [Navathe et al, 1984];

m N-apHoe: pesynbTaT — CKONBKO-TO PparMeHTOB, HO
MaKCUMU3NpyeT PyHKLUIO.

Nuorga HyxHo poeHO k dparmenTos — k-way noctaHoeka:
[Son and Kim, 2004] [Rodriguez and Li, 2011]
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CwmewwaHHble meTogabl pewwenus (1)

MeTogpl KOMOMHMPYIOLLNE SBPUCTUYECKME U CTOMMOCTHbIE. Bbiin
odeHb nonynsipHbl B 80-90-e, Korga BbIYMCANTENbHBIE PeCypChl
BbLIN OrpaHnyYeHbl.
Mpumep [Navathe et al, 1984], B Hem:
B NpPVMEHEHWE NPOLELYpbI, YNPOLLEHNE 3334w,
B BbI6Op (PUHANBHOrO pPeLeHns C UCMONb30BAHNEM
CTOUMOCTHOW byHKLMN.

Attribute 5 1 7 2 8 3 9 10 4 6
5 75 % 50 25 25 25 25 0 0 0
1 75 % 50 26 25 25 25 0 0 0
7 50 50 85 60 60 25 25 0 0 0
2 25 25 60 110 110 75 7% 0 0 0
8 25 25 60 110 110 75 % 0 0 0
3 25 25 25 75 5 115 115 15 15 15
9 25 25 25 Kt 5 115 115 15 15 15
10 0 0 0 0 0 15 15 40 40 40
4 0 0 0 0 0 15 15 40 40 40
6 0 0 o 0 15 15 40 40 40
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CwmewwaHHble MeToab! pewenust (2)

MPUMEHSIOTCS 1 HbIHE, NPUMEpbI:
m PunbTpauns rpynn konoHok (column group restriction)
[Agrawal et al., 2004];

m Boiuncnsercs “nopsgok” Ha aTtpubytax, notom “paspesaercsa’
[Jindal et al., 2012];

m Knacrepusaunsi MaTpuLbl, 3aT€M CTOMMOCTHasi OLEHKa
[Gorla, 2007];

m B pabotax [Gorla and Yan, 2008] [Gorla and Yan, 2009]
[Li and Gruenwald, 2012] [Guinepain and Gruenwald, 2008] na
MOCNEAHEM LUAre NPUMEHSIETCA CTONMOCTHASH OLLEHKA
KaHAMAATOB;
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[Mpobnembl cTapbix paboT

m Het eguHoro beHumapka, bbinu U3BeCTHbIE NpUMeEpBI Ha
koTOpbIx nposepsinin: matpuua us [Navathe et al, 1984],
npumepsl u3 [Cornell and Yu, 1990] HO OHM HENOMHOLEHHbI 1
MHoOrne paboTbl MHorue paboTbl nx mogudununposany;

m Het nosnHoro nopsgka B paboTax: He BCe CcpaBHMBaNNCL CO
BCEMM, He BCE AaXke NPOCTO Peasin30BbIBAINCE, UHOTAA
pa3Hble METPUKMN OLEHNBAHUS;

m PasgenenHocts coobuiectBa — npo HekoTopblie paboTsl NpoCTo
HE y3HAaTb, pa3Hasi TEPMUHOIOTNS;
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CospemeHrHoe cocTositme (1)

m OTka3 oT pa3paboTku CBOMX MOZenei C Hyasl, UCMOJIb30BaHNE
“what-if” mexanunsmos;

m llcuesHoBeHNEe IBPUCTUYECKNX METOAO0B, MAaKCUMYM —
BTOPOCTENEHHasi poJib;

m Ban paboT oT kopnopauumii no Buibopy cTpyKTyp chusnyeckoro
yposHsa ansi nugyctpuansibix CYB[: Autoadmin Project ( 10
pabot) [Chaudhuri and Narasayya, 2007], DB 2 (5 paborT)
[Rao et al., 2002], MS SQL Server n PWD ( 5 pabor)

[Nehme and Bruno, 2011], [Agrawal et al., 2004], Oracle ( 5
paboT, He coBcem BbIbOp), PostgreSQL (bonee 10 pabot) n T.4.

m B Hux BepTukansHoe dparmenTnposatmne cnabo
NpeacTaBieHo.
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CopemeHHOe cocTosiHme (2): obuiast cxema n npumep

Mpumep coBpemeHHOl paboTbl C BEPTUKANBHBIM
dparmenTuposaruem [Agrawal et al., 2004]:

Databases. Workload Input in
Storage, Time, XML
Exploratory

Analysis Manageability constraints

¥

DTA

M

¢

oo COLUMN GROUP M‘“‘;‘“"?‘ SQL
RESTRICTION Server
DBA
Tools, CANDIDATE <:'> QUERY
SELECTION OPTIMIZER

Applications [P

MERGING
Trerative
Tuning
ENUMERATION

Physical Design
_ Recommendation

Ouiput in
XML
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CoBpemeHHble HanpaBaeHus

lne cospemeHHble paboThbl N0 BEPTUKANLHOMY PparMEHTUPOBAHNIO !

m [lnHammsaums 3ajaqm BEPTMKaNbHOrO bparMeHTUpPOBaHuM
[Li and Gruenwald, 2013] [Jindal et al., 2012]
[Malik et al., 2009] [Rodriguez et al., 2012];

m CoBpeMeHHbIe apXUTEKTYpbl: bparMeHTUpPOBaHME B NaMSTH,
kosioHo4Hble CYB/I.
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NuHamuzauns

Hoeasi nocTaHoBka 3agauyn, BCE 4TO BbINO paHblue — CTaTUYecKas
NOCTaHOBKaA.

3afava: yMeTb afanTMpoBaTh HA JIETY KOHPUTYpaLmio
bu3snyeckoro ypoBHs (BepTrkanbHoe pparMeHTUPOBaHNE) Tak,
4TODObI NPV W3MEHEHNN XapaKTepa 3anpoCcoB, NPOU3BOAUTENBHOCTb
He nagana.

OgHo n3 ceolicTs camoynpasnsiembix CYB/[] (self-managed
database) [Chaudhuri and Weikum, 2009].
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Hoeble apxutektypsl CYB/]

Kononounbie CYB/[ (column-stores).

Cucrembl ¢ pparMeHTUpPOBaHUEM B OMEPATUBHOR NamMsTH.

Feopruii YepHbiwes
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Kononounble CYB/J (1)

CYB/[] xpansiwas kaxgblli aTpubyT OTLENbHO OT ApYruUX, B NaMATH
nau Ha gucke. OCHOBHbIE apXUTEKTYPHbIE OTIMYNS OT
knaccuueckux CYB/[] ¢ xpaneHnem no ctpokam (row-stores):

m BmecTe ¢ HOBbIM CNOCOBOM XpaHEHNS HY>XKEH HOBbI cnocob
0b6paboTKK 3aNpocoB: BOCCTAHOBAEHWE 3aMncK
(paHHsia/no3gHAs MaTepnannsauns), HOBbIE NJaHbI 3aNPOCOB
(ma>ke B NpOCTbIX NNaHax MOSIBASIOTCS LUKJIbI), HOBas
anrebpa.

m HoBas peanusauus onepaTopoB, HOBble KOJIOHOYHbIE
onepaTopsl.

m CxaTue gaHHbIX: cTano Bbirognee — ¢ 2-3 pas go 10.
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Kononounbie CYB/ (2)

WccneposaTtensckne npototuns [Abadi et al., 2013]:

m C-Store [Lamb et al., 2013], opueHTupoBanHasi Ha paboTy ¢
ANCKOM: OKaTWe, PaHHAS /No3aHsAS MaTepuanusauus,
cneuunanbHele ONepaTops.l.

m MonetDB, opneHTuposaHHas Ha paboTy B onepaTuBHOI
naMsTn: ynop Ha 3pheKTUBHOE NCMONb30BaHNSA (YMEHbLUEHNE
KOJIN4YeCTBa npomaxoB B kew-namsatn, SSE nHctpykumm un
T.A.), aBanTUBHOE NHAEKCNPOBAHME.

m VectorWise, opueHTupoBaHHas Ha paboTy B ONepaTUBHOIA
namsTun: baoyHas obpaboTka, kKoonepaTMBHbLIE CKaHbI.

Macca kommepyeckux paspaboTok:

m Crapransl 2005-2010;
m [losxe “cTapble” kKOMNaHMKM BbINYCTUAN CBON MPOAYKTbI UK
WHTErpupoBann yHKLMoHaN.
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(+) Xopowo paboTatoT Ha read-only Harpyskax;
) Xopowo paboTatoT korga Boibupaetca manas gonst atpubyTos;
-) ObHoBneHus paboTatoT Xy>xe B KOJOHOYHON CUCTEME;

ApxnTekTypa CTaHOBUTCS HEBLIFOAHA KOrAa Bbibupaercs
MHOro aTpubyTos;

(-) Yuncna c nnaBatoweil TOHKON NAOXO OKUMAOTCS;

Xotenock bbl coemecTuTb Bo3MoxxHOCTb Aenate OLAP n OLTP wa
O[HOW cucteme.

Pewenne: Hago caenats rubpug, BO3MOXKHO paboTaroLunii B
onepaTMBHOI namaTwu.
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[MbpuaHbIe CUCTEMBI 1 CUCTEMBI C (DparMeHTUPOBaHNEM B
onepatusHoii namsatu (1): panHue pabotsi

[JdenatoT Toxe camoe HO ANs CTPaHWUL, B ONEpaTUBHOA namsiTu!

NSM PAGE CACHE
—==n

g [l
m PAX ek e
[Ailamaki2001 et al., 2001] N
MUHUCTPaHULLbI; VA
]
m rpyI'II'I.VIpOBKa Ha CTpaHWLUax R o 415
[Hankins and Patel, 2003]; [ermn Tl (o

m [unHamunyeckas
peopraHusauus
[Shao et al., 2004].

Feopruii YepHbiwes

BepTukansHoe cpparmeHTuposaHune



CoBpemeHHOe coc

[MbpuaHble CUCTEMBI 1 CUCTEMBI C (DparMeHTUPOBAaHUEM B

onepaTusHoii namsaTu (2): HacTosiLee Bpems

m HYRISE [Grund et al., 2010] — cparmenTuposarue B namsTn
N NCMOJIHEHME 3aNPOCOB;

m SAP HANA [Rosch et al., 2012] — dparmenTuposarue B
namMsTh, CTONMOCTHas Mofenb, rubpugHoe xpaHenue (ecTb
row-storage u ectb column-storage);

m H20 [Grund et al., 2014] — dparmenTuposaHue un
KOMMUASILMA KOAA 3anpoca Mnoj, CXEMY.

Feopruii YepHbiwes

BepTukansHoe cdpparmeHTuposaHune



CoBpemeHHOe coc

Cebinkn |

@ Navathe S. B., Ra M. Vertical partitioning for database design: a graphical
algorithm // Proceedings of the 1989 ACM SIGMOD international
conference on Management of data. SIGMOD'89. New York, NY, USA :
ACM, 1989. P. 440-450. URL: http://doi.acm.org/10.1145/67544.66966.

@ An enhanced grouping algorithm for vertical partitioning problem in DDBs
/ F. Marir, Y. Najjar, M.Y. AlFaress, H.l. Abdalla // Computer and
information sciences, 2007. iscis 2007. 22nd international symposium on.
2007. nov. P. 1-6.

@ Son J. H., Kim M.-H. a-partitioning algorithm: Vertical partitioning based
on the fuzzy graph // Proceedings of the 12th International Conference
on Database and Expert Systems Applications. DEXA '01. London, UK,
UK : Springer-Verlag, 2001. P. 537-546. URL:
http://dl.acm.org/citation.cfm?id=648314.755837.

Feopruii YepHbiwes

BepTukansHoe cdpparmeHTuposaHune



CoBpemeHHOe coc

Cebinkn |l

@ Du J., Barker K., Alhajj R. Attraction — a global affinity measure for
database vertical partitioning // ICWI. IADIS, 2003. P. 538-548.

@ Lin X., Zhang Y. A new graphical method of vertical partitioning in
database design. // Australian Database Conference. 1993. P. 131-144.
URL: http://dblp.uni-trier.de/db/conf/adc/adc93.html#LinZ93.

@ Lin X., Orlowska M., Zhang Y. A graph based cluster approach for vertical
partitioning in database design // Data & Knowledge Engineering. 1993.
Vol. 11, no. 2. P. 151-169. URL: http://www.sciencedirect.com/science/
article/pii/0169023X93900038.

@ Navathe S. B., Karlapalem K., Ra M. A mixed fragmentation
methodology for initial distributed database design // Journal of
Computer and Software Engineering. 1995. Vol. 3.

Feopruii YepHbiwes

BepTukansHoe cdpparmeHTuposaHune



CoBpemeHHOe coc

Ccbinkn |1

@ Bellatreche L., Karlapalem K., Simonet A. Algorithms and support for
horizontal class partitioning in object-oriented databases // Distributed
and Parallel Databases. 2000. Vol. 8. P. 155-179.
10.1023/A:1008745624048. URL:
http://dx.doi.org/10.1023/A:1008745624048.

@ Bellatreche L., Karlapalem K., Simonet A. Horizontal class partitioning in
object-oriented databases // Database and Expert Systems Applications /
Ed. by Abdelkader Hameurlain, AMin Tjoa. Springer Berlin Heidelberg,
1997. Vol. 1308 of Lecture Notes in Computer Science. P. 58-67. URL:
http://dx.doi.org/10.1007/BFb0022018.

@ Fung C.-W., Karlapalem K., Li Q. Cost-driven vertical class partitioning
for methods in object oriented databases // The VLDB Journal. 2003.
oct. Vol. 12, no. 3. P. 187-210. URL:
http://dx.doi.org/10.1007 /s00778-002-0084-7.

Feopruii YepHbiwes

BepTukansHoe cdpparmeHTuposaHune



CoBpemeHHOe coc

Cebinkn IV

@ Bellatreche L., Benkrid S. A joint design approach of partitioning and
allocation in parallel data warehouses // Data Warehousing and
Knowledge Discovery / Ed. by Torben Pedersen, Mukesh Mohania, A
Tjoa. Springer Berlin / Heidelberg, 2009. Vol. 5691 of Lecture Notes in
Computer Science. P. 99-110. 10.1007/978-3-642-03730-6 9. URL:
http://dx.doi.org/10.1007/978-3-642-03730-6 9.

@ Mark J. Eisner and Dennis G. Severance. 1976. Mathematical Techniques
for Efficient Record Segmentation in Large Shared Databases. J. ACM 23,
4 (October 1976), 619-635. DOI=10.1145/321978.321982
http://doi.acm.org/10.1145/321978.321982

@ Cheng C.-H., Lee W.-K., Wong K.-F. A genetic algorithm-based clustering
approach for database partitioning // Systems, Man, and Cybernetics,
Part C: Applications and Reviews, |[EEE Transactions on. 2002. Vol. 32,
no. 3. P. 215-230.

Feopruii YepHbiwes

BepTukansHoe cdpparmeHTuposaHune



CoBpemeHHOe coc

Cebinkn V

@ Hoffer J. A., Severance D. G. The use of cluster analysis in physical data
base design // Proceedings of the 1st International Conference on Very
Large Data Bases. VLDB '75. New York, NY, USA : ACM, 1975. P.
69-86. URL: http://doi.acm.org/10.1145/1282480.1282486.

@ McCormick, W.T., Schweitzer, P.J., and White, W.W. Problem
decomposition and data reorganization by a clustering technique. Oper.
Res. 20, 5 (Sept. 1972), 993-1009

@ J. R. Slagle, C. L. Chang, and S. R. Heller, A clustering and
data-reorganization algorithm. IEEE Trans. Syst., Man, Cybern., vol.
SMC-5, pp. 125-128, 1975.

@ Bhat, M. V., and Haupt, A., 1976, An efficient clustering algorithm. IEEE
Transactions on Systems, Man, and Cybernetics, SMC-6, 61-64.

Feopruii YepHbiwes

BepTukansHoe cdpparmeHTuposaHune



CoBpemeHHOe coc

Cebinkun VI

@ Vertical partitioning algorithms for database design / Shamkant Navathe,
Stefano Ceri, Gio Wiederhold, Jinglie Dou // ACM Trans. Database Syst.
1984. Vol. 9. P. 680-710. URL: http://doi.acm.org/10.1145/1994.2209.

@ Cheng C. Algorithms for vertical partitioning in database physical design
// Omega. 1994. Vol. 22, no. 3. P. 291-303. URL: http:
/ /www sciencedirect.com/science/article/pii/0305048394900426.

B Cheng C.-H. A branch and bound clustering algorithm // Systems, Man
and Cybernetics, IEEE Transactions on. 1995. Vol. 25, no. 5. P. 895-898.

@ Cheng C.-H., Motwani J. An examination of cluster identification-based
algorithms for vertical partitions // Int. J. Bus. Inf. Syst. 2009. Vol. 4, no.
6. P. 622-638. URL: http://dx.doi.org/10.1504/1JBIS.2009.026695.

Feopruii YepHbiwes

BepTukansHoe cdpparmeHTuposaHune



CoBpemeHHOe coc

Cebinku VII

@ Cheng C.-H., Wong K.-F., Woo K.-H. An improved branch-and-bound
clustering approach for data partitioning // International Transactions in
Operational Research. 2011. Vol. 18, no. 2. P. 231-255. URL:
http://dx.doi.org/10.1111/j.1475-3995.2010.00781.x.

@ Gorla N., Boe W. J. Database operating efficiency in fragmented
databases in mainframe, mini, and micro system environments // Data &
Knowledge Engineering. 1990. Vol. 5, no. 1. P. 1-19. URL: http:
//www.sciencedirect.com/science/article/pii/0169023X9090030H.

@ Gorla N. A methodology for vertically partitioning in a multi-relation
database environment // Journal of Computer Science & Technology.
2007. jun. Vol. 7, no. 3. P. 217-227.

Feopruii YepHbiwes

BepTukansHoe cdpparmeHTuposaHune



CoBpemeHHOe coc

Cebinkun VIII

@ A comparison of knives for bread slicing / Alekh Jindal, Endre Palatinus,
Vladimir Pavlov, Jens Dittrich // Proc. VLDB Endow. 2013. apr. Vol. 6,
no. 6. P. 361-372. URL:
http://dl.acm.org/citation.cfm?id=2536336.2536338.

@ Jindal, A., Dittrich, J.: Relax and let the database do the partitioning
online. In: Castellanos, M., Dayal, U., Lehner, W. (eds.) Enabling
Real-Time Business Intelligence, Lecture Notes in Business Information
Processing, vol. 126, pp. 65—-80. Springer Berlin Heidelberg (2012)

@ Guinepain S., Gruenwald L. Automatic database clustering using data
mining // Proceedings of the 17th International Conference on Database
and Expert Systems Applications. DEXA'06. Washington, DC, USA :
IEEE Computer Society, 2006. P. 124-128. URL:
http://dx.doi.org/10.1109/DEXA.2006.32.

Feopruii YepHbiwes

BepTukansHoe cdpparmeHTuposaHune



CoBpemeHHOe coc

Cebinkm IX

@ Guinepain S., Gruenwald L. Using cluster computing to support automatic
and dynamic database clustering // Cluster Computing, 2008 IEEE
International Conference on. 2008. P. 394-401.

@ Gorla N., Yan B. P. W. Vertical fragmentation in databases using
datamining technique // IJDWM. 2008. Vol. 4, no. 3. P. 35-53.

@ Gorla N., Yan B. P. W. Vertical fragmentation in databases using
datamining technique // Database Technologies: Concepts,
Methodologies, Tools, and Applications / Ed. by John Erickson. IGI
Global, 2009. P. 2543-2563.

@ Employing frequent pattern mining for finding correlations between tables
in relational databases / A Rahmani, M. Nagi, Mohammad Rifaie et al. //
Information Technology: New Generations (ITNG), 2011 Eighth
International Conference on. 2011. April. P. 547-552.

Feopruii YepHbiwes

BepTukansHoe cdpparmeHTuposaHune



CoBpemeHHOe coc

Cebinkn X

@ An apriori-based vertical fragmentation technique for heterogeneous
distributed database transactions / Ramesh Dharavath, Vikas Kumar,
Chiranjeev Kumar, Amit Kumar // Intelligent Computing, Networking,
and Informatics / Ed. by Durga Prasad Mohapatra, Srikanta Patnaik.
Springer India, 2014. Vol. 243 of Advances in Intelligent Systems and
Computing. P. 687-695. URL:
http://dx.doi.org/10.1007/978-81-322-1665-0 _69.

@ Rodriguez L., Li X. A support-based vertical partitioning method for
database design // Electrical Engineering Computing Science and
Automatic Control (CCE), 2011 8th International Conference on. 2011.
oct. P. 1-6.

@ Bouakkaz M., Ouinten Y., Ziani B. Vertical fragmentation of data
warehouses using the FP-Max algorithm // Innovations in Information
Technology (11T), 2012 International Conference on. 2012. march. P.
273-276.

Feopruii YepHbiwes

BepTukansHoe cdpparmeHTuposaHune



CoBpemeHHOe coc

Cebinkun Xl

@ Agrawal S., Narasayya V., Yang B. Integrating vertical and horizontal
partitioning into automated physical database design // Proceedings of
the 2004 ACM SIGMOD international conference on Management of
data. SIGMOD '04. New York, NY, USA : ACM, 2004. P. 359-370. URL:
http://doi.acm.org/10.1145/1007568.1007609.

@ Database tuning advisor for microsoft sql server 2005: Demo / Sanjay
Agrawal, Surajit Chaudhuri, Lubor Kollar et al. // Proceedings of the
2005 ACM SIGMOD International Conference on Management of Data.
SIGMOD '05. New York, NY, USA : ACM, 2005. P. 930-932. URL:
http://doi.acm.org/10.1145/1066157.1066292.

@ Agrawal S., Chaudhuri S., Narasayya V. R. Automated selection of
materialized views and indexes in sql databases // Proceedings of the
26th International Conference on Very Large Data Bases. VLDB '00. San
Francisco, CA, USA : Morgan Kaufmann Publishers Inc., 2000. P.
496-505. URL: http://dl.acm.org/citation.cfm?id=645926.671701.

Feopruii YepHbiwes

BepTukansHoe cdpparmeHTuposaHune



CoBpemeHHOe coc

Cebinkun Xl

@ Hammer M., Niamir B. A heuristic approach to attribute partitioning //
Proceedings of the 1979 ACM SIGMOD international conference on
Management of data. SIGMOD '79. New York, NY, USA : ACM, 1979. P.
93-101. URL: http://doi.acm.org/10.1145/582095.582110.

@ March S. T., Rho S. Allocating data and operations to nodes in distributed
database design // IEEE Trans. on Knowl. and Data Eng. 1995. Vol. 7,
no. 2. P. 305-317. URL: http://dx.doi.org/10.1109/69.382299.

@ Papadomanolakis S., Ailamaki A. An integer linear programming approach
to database design // Proceedings of the 2007 IEEE 23rd International
Conference on Data Engineering Workshop. ICDEW '07. Washington, DC,
USA : IEEE Computer Society, 2007. P. 442-449. URL:
http://dx.doi.org/10.1109/ICDEW.2007.4401027

@ Hoffer, J.A. An integer programming formulation of computer database
design problems. Inf. Sci. 11 (July 1976), 29-48.

Feopruii YepHbiwes

BepTukansHoe cdpparmeHTuposaHune



CoBpemeHHOe coc

Cebinkun X1

@ Amossen R, Vertical Partitioning of Relational OLTP Databases using
Integer Programming, Data Engineering Workshops (ICDEW) of IEEE 5th
International Conference on Self Managing Database Systems (SMDB),
2010

@ Cornell D., Yu P. An effective approach to vertical partitioning for physical
design of relational databases // Software Engineering, IEEE Transactions
on. 1990. Vol. 16, no. 2. P. 248-258.

@ Cornell D. W., Yu P. S. A vertical partitioning algorithm for relational
databases // Proceedings of the Third International Conference on Data
Engineering. Washington, DC, USA : IEEE Computer Society, 1987. P.
30-35. URL: http://dl.acm.org/citation.cfm?id=645472.653385.

Feopruii YepHbiwes

BepTukansHoe cdpparmeHTuposaHune



CoBpemeHHOe coc

Cebinkn XIV

@ De P., Park J. S., Pirkul H. An integrated model of record segmentation
and access path selection for databases // Information Systems. 1988.
Vol. 13, no. 1. P. 13-30. URL:
http://www.sciencedirect.com/science/article/pii/0306437988900245.

@ Chun-Hung Cheng, Angappa Gunasekaran, Kwan-Ho Woo. A bi-tour ant
colony optimisation framework for vertical partitions. Int. J. of Industrial
and Systems Engineering, 2011 Vol.7, No.3, pp.341-356

@ Efstratios Papadomanolakis and Anastassia Ailamaki. AutoPart:
Automating Schema Design for Large Scientific Databases Using Data
Partitioning. Technical report CMU-CS-03-159 (20 pages / 24 references
version). July 2003. School of Computer Science Carnegine Mellon
University Pittsburgh, PA 15213.

@ Bilal Benmessahel, Mohamed Touahria. Appling A Discrete Particle
Swarm Optimization Algorithm to Database Vertical Partition. CIIA, 2009

leopruii YepHeies cnery

BepTukansHoe cdpparmeHTuposaHune



CoBpemeHHOe coc

Cebinkn XV

@ Rho S., March S. A nested genetic algorithm for distributed database
design // System Sciences, 1994. Proceedings of the Twenty-Seventh
Hawaii International Conference on. Vol. 3. 1994. Jan. P. 33-42.

@ Gorla N., Quinn W. Combined optimal tuple ordering and attribute
partitioning in storage schema design // Inf. Softw. Technol. 1991. jun.
Vol. 33, no. 5. P. 335-339. URL:
http://dx.doi.org/10.1016/0950-5849(91)90101-G.

@ Song S.-K., Gorla N. A genetic algorithm for vertical fragmentation and
access path selection // The Computer Journal. 2000. Vol. 43, no. 1. P.
81-93. http://comjnl.oxfordjournals.org/content/43/1/81 full.pdf+html.

Feopruii YepHbiwes

BepTukansHoe cdpparmeHTuposaHune



CoBpemeHHOe coc

Cebinkun XVI

@ Applying genetic algorithms in database partitioning / Vincent Ng, Dik
Man Law, Narasimhaiah Gorla, Chi Kong Chan // Proceedings of the
2003 ACM symposium on Applied computing. SAC '03. New York, NY,
USA : ACM, 2003. P. 544-549. URL:
http://doi.acm.org/10.1145/952532.952639.

@ Du J., Alhajj R., Barker K. Genetic algorithms based approach to
database vertical partition // J. Intell. Inf. Syst. 2006. Vol. 26. P.
167-183. URL: http://dl.acm.org/citation.cfm?id=1139987.1139989.

@ Huang Y.-F., Van C.-H. Vertical partitioning in database design //
Information Sciences. 1995. Vol. 86, no. 1-3. P. 19-35. URL:
http://www.sciencedirect.com/science/article/pii/002002559500018K.

B Apers P. M. G. Data allocation in distributed database systems // ACM
Trans. Database Syst. 1988. Vol. 13. P. 263-304. URL: http:
//doi.acm.org/10.1145/44498.45063.

Feopruii YepHbiwes

BepTukansHoe cdpparmeHTuposaHune



CoBpemeHHOe coc

Cebinkun XVII

@ Chu W., leong I. A transaction-based approach to vertical partitioning for
relational database systems // Software Engineering, IEEE Transactions
on. 1993. Vol. 19, no. 8. P. 804-812.

@ Pai-Cheng C. A transaction-oriented approach to attribute partitioning //
Information Systems. 1992. Vol. 17, no. 4. P. 329-342. URL: http:
/ /www sciencedirect.com/science/article/pii/030643799290022F.

@ A formal approach to the vertical partitioning problem in distributed
database design / J. Muthuraj, S. Chakravarthy, R. Varadarajan, S. B.
Navathe // Proceedings of the second international conference on Parallel
and distributed information systems. PDIS '93. Los Alamitos, CA, USA :
IEEE Computer Society Press, 1993. P. 26-35. URL:
http://dl.acm.org/citation.cfm?id=382019.382410.

Feopruii YepHbiwes

BepTukansHoe cdpparmeHTuposaHune



CoBpemeHHOe coc

Cebinkun XVIII

@ An objective function for vertically partitioning relations in distributed
databases and its analysis / Sharma Chakravarthy, Jaykumar Muthuraj,
Ravi Varadarajan, Shamkant B. Navathe // Distributed and Parallel
Databases. 1994. Vol. 2. P. 183-207. 10.1007/BF01267326. URL:
http://dx.doi.org/10.1007 /BF01267326.

@ Son J. H., Kim M.-H. An adaptable vertical partitioning method in
distributed systems // Journal of Systems and Software. 2004. Vol. 73,
no. 3. P. 551-561.

@ Rodriguez L., Li X. A vertical partitioning algorithm for distributed
multimedia databases // Proceedings of the 22nd international conference
on Database and expert systems applications - Volume Part II. DEXA'11.
Berlin, Heidelberg : Springer-Verlag, 2011. P. 544-558. URL:
http://dl.acm.org/citation.cfm?id=2033546.2033607.

Feopruii YepHbiwes

BepTukansHoe cdpparmeHTuposaHune



CoBpemeHHOe coc

Cebinkun XIX

@ Chaudhuri S., Narasayya V. Self-tuning database systems: a decade of
progress // Proceedings of the 33rd international conference on Very large
data bases. VLDB '07. VLDB Endowment, 2007. P. 3-14. URL:
http://dl.acm.org/citation.cfm?id=1325851.1325856.

@ Automating physical database design in a parallel database / Jun Rao,
Chun Zhang, Nimrod Megiddo, Guy Lohman // Proceedings of the 2002
ACM SIGMOD international conference on Management of data.
SIGMOD '02. New York, NY, USA : ACM, 2002. P. 558-569. URL:
http://doi.acm.org/10.1145/564691.564757.

@ Nehme R., Bruno N. Automated partitioning design in parallel database
systems // Proceedings of the 2011 international conference on
Management of data. SIGMOD '11. New York, NY, USA : ACM, 2011. P.
1137-1148. URL: http://doi.acm.org/10.1145/1989323.1989444.

Feopruii YepHbiwes

BepTukansHoe cdpparmeHTuposaHune



CoBpemeHHOe coc

Cebinkn XX

@ Li L., Gruenwald L. Autonomous database partitioning using data mining
on single computers and cluster computers // Proceedings of the 16th
International Database Engineering; Applications Sysmposium. IDEAS "12.
New York, NY, USA : ACM, 2012. P. 32-41. URL:
http://doi.acm.org/10.1145/2351476.2351481.

@ Li, L., Gruenwald, L.: Self-managing online partitioner for databases
(SMOPD): A vertical database partitioning system with a fully automatic
online approach. In: Proceedings of the 17th International Database
Engineering Applications Symposium. pp. 168-173. IDEAS '13 (2013).

@ Malik, T., Wang, X., Dash, D., Chaudhary, A., Ailamaki, A., Burns, R.:
Adaptive physical design for curated archives. In: Proceedings of the 21st
International Conference on Scientific and Statistical Database
Management. pp. 148-166. SSDBM 2009 (2009)

Feopruii YepHbiwes

BepTukansHoe cdpparmeHTuposaHune



CoBpemeHHOe coc

Cebinkun XXI

@ Dymond: An active system for dynamic vertical partitioning of multimedia
databases. Lisbeth Rodriguez, Xiaoou Li, Jair Cervantes, Farid
Garcia-Lamont. Proceedings of the 16th International Database
Engineering; Applications Sysmposium. IDEAS "12. New York, NY, USA :
ACM, 2012. P. 71-80. URL:
http://doi.acm.org/10.1145/2351476.2351485.

[§ Chaudhuri S., Weikum G. Self-management technology in databases //
Encyclopedia of Database Systems / Ed. by Ling Liu, M. Tamer Ozsu.
Springer US, 2009. P. 2550-2555. URL:
http://dx.doi.org/10.1007/978-0-387-39940-9 334

@ Abadi, D., Boncz, P., Harizopoulos, S.: The Design and Implementation of
Modern Column-Oriented Database Systems (2013)

Feopruii YepHbiwes

BepTukansHoe cdpparmeHTuposaHune



CoBpemeHHOe coc

Cebinkun XXII

@ Lamb, A., Fuller, M., Varadarajan, R., Tran, N., Vandiver, B., Doshi, L.,
Bear, C.: The vertica analytic database: C-store 7 years later. Proc. VLDB
Endow. 5(12), 17901801 (Aug 2012)

@ AAilamaki, D.DeWitt, M.Hill, M.Skounakis. Weaving Relations for Cache
Performance. Proceedings of VLDB 2001.

@ Richard A. Hankins and Jignesh M. Patel. 2003. Data morphing: an
adaptive, cache-conscious storage technique. In Proceedings of the 29th
international conference on Very large data bases - Volume 29 (VLDB
'03), Johann Christoph Freytag, Peter C. Lockemann, Serge Abiteboul,
Michael J. Carey, Patricia G. Selinger, and Andreas Heuer (Eds.), Vol. 29.
VLDB Endowment 417-428.

Feopruii YepHbiwes

BepTukansHoe cdpparmeHTuposaHune



CoBpemeHHOe coc

Cebinkun XXIII

@ Minglong Shao, Jiri Schindler, Steven W. Schlosser, Anastassia Ailamaki,
and Gregory R. Ganger. 2004. Clotho: decoupling memory page layout
from storage organization. In Proceedings of the Thirtieth international
conference on Very large data bases - Volume 30 (VLDB '04), Mario A.
Nascimento, M. Tamer Ozsu, Donald Kossmann, Renée J. Miller, José A.
Blakeley, and K. Bernhard Schiefer (Eds.), Vol. 30. VLDB Endowment
696-707.

@ Lightstone S. Physical database design for relational databases //
Encyclopedia of Database Systems / Ed. by Ling Liu, M.Tamer ‘OZSU.
Springer US, 2009. P. 2108-2114. URL:
http://dx.doi.org/10.1007/978-0-387-39940-9 644

@ Alagiannis, I., Idreos, S., Ailamaki, A.: H20: A hands-free adaptive store.
In: Proceedings of the 2014 ACM SIGMOD International Conference on
Management of Data. pp. 1103-1114. SIGMOD '14 (2014)

Feopruii YepHbiwes

BepTukansHoe cdpparmeHTuposaHune



CoBpemeHHOe coc

Cebinkn XXIV

@ Martin Grund, Jens Kriiger, Hasso Plattner, Alexander Zeier, Philippe
Cudre-Mauroux, and Samuel Madden. 2010. HYRISE: a main memory
hybrid storage engine. Proc. VLDB Endow. 4, 2 (November 2010),
105-116. DOI=10.14778/1921071.1921077
http://dx.doi.org/10.14778/1921071.1921077

@ Rosch, P., Dannecker, L., Farber, F., Hackenbroich, G.: A storage advisor
for hybrid-store databases. Proc. VLDB Endow. 5(12), 1748-1758 (Aug
2012)

Feopruii YepHbiwes

BepTukansHoe cdpparmeHTuposaHune



	
	 
	 
	 
	 
	 

