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OcHoBHbIe cBegeHusi 0 CYB/ Greenplum

CYBJI Greenplum — open-source mpoOmyKT, MaCCHBHO-IIapaUIcIbHAs
pemsiuuonHas CYDBJ[ ais XpaHWIMIL JaHHBIX C THOKOM TOPH30HTAJIbHOM
MACIITAOMPYEMOCTBIO M CTOJOIIOBBIM XPAaHCHHEM JAaHHBIX HAa OCHOBE
PostgreSQL. bnaromapsi cBoMM apXUTEKTYpHbBIM OCOOCHHOCTSIM M MOIITHOMY
ontuMmu3atopy  3ampocoB, CVYBJ[  Greenplum oriamuaercs  ocoboid
HaJC)KHOCThIO M BBICOKOM CKOpOCTBhIO 00pabotku SQL-3ampocoB Haf
OosbIiMu  OObeMaMu  J1aHHbIX, mno3ToMy »3Ta MPP-CYB]] mmpoxo
IpUMEHSETCS Ul aHanuTUKU Big Data B mpoOMBIIIUICHHBIX MacIITa0ax.

Okcrutyaranus cucteMbl Hadanach B 2005 . pupmoit CIITA «Greenplumy.
B 2018 roamy komnanuss P® «Arenadatay pa3paboTyvk MEpPBOIO
oTeuecTBeHHOro auctpuOyrmBa Apache Hadoop (mporpaMMHBIM TPOSKT C
OTKPBITBIM ~ MCXOJHBIM  KOJOM, NPEAHA3HAYCHHBIM JUIsI 3 PEKTUBHOU
00pabOTKH OONBIINX MAKETOB JAaHHBIX ), BhITycTHIa coocTBeHHYI0 MPP-CYB/]
Arenadata DB na ocnoBe Greenplum, agantmpoBaB ee 111 KOPIOPATUBHOTO
MCTIOJIb30BaAHMUSI. :



https://www.bigdataschool.ru/wiki/big-data

J10 HEJaBHETO BPEMEHU PACIIPOCTPAHEHHOU CTPYKTYPOU CUCTEMAMM IS
AHAJIMTAYECKOW O0pabOTKHA OONBIINX OOBEMOB JAHHBIX apisiroTest SPM
(symmetric multiprocessing) 001 CHUCTEMBI CUMMETPUYHBIC

MYJIBTAIIPOIIECCOPHOU aAPXUTEKTYPhI

CUMMETPUYHAA MYINIbTUTNIPOLECCOPHAA APXUTEKTYPA
SYMMETRIC MULTIPROCESSING (SMP)

BbICOKOCKOPOCTHAA NEPEOAYA OAHHbIX

Oo6mas
buznueckas
NaMATh

IMoacucrema
BBO/Ja/BbIBO/1A .




[ maBHass OCOOEHHOCTBIO CHUCTEM C TaKOW APXUTEKTYPOMW SIBIISIETCS
HaJIMYUE OOIUX (PU3MYECKUX PECYPCOB, KOTOPBIE PABICISIIOTCS MEXKITY
HECKOJILKHMHU MPOIECCOpaMU CPAaBHUMOM ITPOU3BOIUTEIILHOCTH.

[TaMSTh CHOy»KHUT, B YaCTHOCTH, IS IEpeaadyd COOOIICHUM MEXIY
IpolleccopaMyd M MpPU 3TOM BCE€ BBIUMCIUTEIbHBIE YCTPOMCTBA IIpU
oOpalllecHUM K MaMsATH HMEIT paBHBIE IIpaBa IO3TOMY CTPYKTypa
Ha3bIBAETCS CUMMETPUYHOM.

bonpmmacTBO momymapubix CYBJl takmx kak Oracle, Sybase u
PostgreSQL , peain30BaHbl HIMEHHO B TaKOH apXUTEKTYPE.

PostgreSQL npunsTo 0003Ha4YaTh

SMP - cucrembl 001a1aI0T PSAAOM IIPEUMYIIECTB, TAKUX KaK BbICOKAs
CKOPOCTh OOMEHA JaHHBIMH MEXKAY IPOLECCOpaMH 3a CYET HaJIW4YHs
OOIel maMsATH, MOPOCTOTa K YHHUBEPCAIBHOCTh OOCIY)KMBAHUS U
OTHOCHUTEILHO HEBBICOKAS IICHA.

CyIlECTBEHHBIM HEJIOCTAaTKOM TaKHWX CHCTEM SBJISCTCS II0Xas
CIITA0MPYEMOCT.



Kaxapiii pa3, Korga HEOOXOAUMO YBEJIMYUTh CKOPOCTh OOpaOOTKU JTaHHBIX, Ham
HEOOXOAMMO YBEJINYHUBATH MOITHOCTh CEPBEPA 32 CUET YBEIMUYECHHS YHCIIA TTPOLIECCOPOB.
Kak npaBuio, qaHHas ornepanus sBIIETCA JOPOTOCTOSIIEH, & B HEKOTOPBIX CIyYasx
M BOBCE HEBO3MOXHO M3-3a (DM3MYECKUX OTPAHUYCHUN B KOH(DUTYpalluu CEpBEpA.
Jlns pelnieHnss mpoOIeMbl MacIITAOUPYEMOCTH B CHCTEMax aHATUTHYECKONM 00padOTKU
JAHHBIX CTaJdd HpUMEHATh apxutektypy MPP, umm apxutexkrypy MacCHBHO-
napajuieIbHOM 00padOTKU JaHHBIX

APXUTEKTYPA MACCUBHO-NAPAJINENIbHOU OBEPABOTKU
AAHHbIX

MASSIVE PARALLEL PROCESSING (MPP)

BbICOKOCKOPOCTHAA CPEOA NEPEAAYY OAHHbBIX

CPU

OnepatuBHas OnepatuBHas OnepatuBHas OnepatuBHas
namsTb namsTb namsTb namsTb
[ [Ouckn ] [ Oucku ] [ Ouckm ] Dvckn 5

“shared nothing”




B Takoil apXHUTEKType CHCTeMa COCTOMT M3 HECKOJIbKHX HE3aBHCHUMBIX
y3JI0B, COCIMHEHHBIX I10 CeTH. IIpr 3TOM B KaKJIOM BBIYMCIMTEILHOM Y3JI€
IIpoLeccop 001aa€T CBOMMM COOCTBEHHBIMH (DM3UYECKMMHM PECypCaMHu,
TaKUMH KaK IaMsiTh U JUCKH, KOTOPbIE HE pa3ACIsIOTCA C IPYTUMHU Y3JIaMH.
MIMEHHO MOATOMY Takasi apXUTEKTypa Takxke HazbiBaeTcsa Shared nothing

(Huuero o61iero).

B MPP -cucremax BbIYMCIMTENIbHAS MOIIHOCTh M OOBEM XpaHECHHUS

HJAHHBIX YBC/IMYHUBAKOTCA 34 CUHCT 21063BJ'I€HI/I$I B CUCTCMY AOIIOJTHHUTCJIbHBIX

BBIYMCIIUTEIbHBIX Y3JIOB.

JIaHHBIM ~ TIOAXOJ  MO3BOJIAET  JOCTUTHYTb  JIMHEUHBIK  POCT
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IMPONU3BOAUTCIBHOCTH U B 3dBUCUMOCTH OT KOJIMYCCTBA Y3JI0B B CUCTCMC.



CYBJ1 Greenplum mepena3HaueHa 10 XpaHCHHS M 0OpaOOTKH OOJIBIINX
00BEMOB JIAHHBIX METOJAOM PACIPEACICHUS JaHHBIX U 00paOOTKMU 3alpOCOB

Ha HECKOJIBKHUX CEpBEpax.

Hannasa CYB/I mydire Bcero noaxoauT JJIsl HOCTPOEHUS KOPIIOPATUBHBIX
XPAHWJINIL JIAHHBIX, PEIICHUE AHAJIWTHYECKHUX 3aJa4 M 3aJa4 MAaIlMHHOTO

O6Y‘ICHI/I$I N UCKYCCTBCHHOI'O HHTCJIJICKTA.

B ocnose CYBJI Greenplum nexur CYBJ], PostgreSQL. ITo cytu CYB/1
Greenplum mpencraBiasger u3 ceOS MHOXKECTBO MOAU(PHUIIMPOBAHHBIX
IK3EMILISIPOB JUCKOBBIX 0a3 maHHBIX PostgreSQL, padoraromuXx COBMECTHO

KaK OJ[HA CBA3aHHAS CHCTEMa yIpaBICHUA 0Oa3aMH JaHHBIX.



B OonpmmHCTBE ciydaeB moxok Ha PostgreSQL, Hampumep, B 4acTu
cuHTakcuca  SQL, (GyHKIMKA  IMapaMEeTpoB,  KOH(pUIYypalluu |
(PYHKIIMOHAILHOCTH [IJII KOHEYHOro IoJib3oBareis. lloab3oBarenn 0Oa3bl

naHHBIX B3ammonercTByror ¢ CYBJl Greenplum takike kak ¢ OOBIUHOM

CVYB/I PostgreSQL.

Buytpennee ycrpoiictBo CYBJ[ PostgreSQL Ob1io u3MeHEeHO WiIu
JOOIIOJHEHO JIJIS MOAJCPKKHU IapajiieIbHOM CTPYKTYypbl 0a3 maHHbIX CYB/]

Greenplum.

HaHpHMep, KOMITIOHCHTDBI CUCTCMHOI'O KaraJjiora, OIITUMMH3ATOPAa,
HCIIOJIHUTCIIA 3alIpOCOB M JHUCIICTUCPA TPAaH3aKIINHU ObUIM W3MEHEHBI U
YIAYUIICHEI, YyTOOLI OHM MOIJIM BBIOJIHSITH 3alIpOCbl OAHOBPCMCHHO s B

paJlJIesIb BO BCEX AK3EMILIsIpax 0a3bl JaHHBIX.



CYBJl Greenplum sBaseTcs HCKIIOYUTEIIFHO IPOTPAMMHEBIM PEIICHUCM.
OH nocTaBIsgeTCs B BUJIE JUCTPUOYTHBA, KOTOPBIM MOKET ObITh YCTAHOBJICH Ha
pa3In4YHbIe CepBEpHbIC MIaTMOpPMBL. [Ipor3BOIUTEILHOCTh HAIPSMYO 3aBUCHUT
OT 000pYyI0BaHHUS, HA KOTOPOM OH YCTaHOBJICH.
CVYB/I Greenplum npeaocTaBiseT HUPOKUNA BEIOOP HHCTPYMEHTOB J1JIs1
pEIICHUS aHATUTHYECKUX 3a]1a4
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CVYBJ1 Greenplum o6magaeT 60MbIITUM KOJIHYECTBOM PA3INYHBIX KOHHEKTOPOB,
KOTOpBIC MPEAOCTABIISIIOT JOCTYN K APYTMM MCTOYHHMKAM JAHHBIX, TAKUM KakK
npyrue CYb/I-xommoneHTsl 3kocucTeMbl Hadoop m cTprMHUHTOBBIE HCTOYHUKH
IaHHBIX, Hanpumep, Kagka

MCTOYHUKU OAHHbIX
Informatica (\\
o HIVE
: i ) AP ACH
e R s HBRSE
* Qe d .
& . [ ]
iy e : & )
KoHHekTOp GreenPlum :
Informatica ‘‘‘‘‘
00'. E ,.0 ‘0.
Connector * : g
,,, . (% ® o
........ PXF
,,,,,,,,, . ‘
Q‘ .............. PiVOtaI
N e ° ) ¢
‘® [ Extension Framework ®
GPSS e ®
o kafka ORACLE
GreenPlum
Streaming @creoees ® hRabbitMQ
e,
Server ., Monb3oBaTenbckue
® 0TOKOBbIE UCTOUHUKM 10




Hadoop — mnpoekr ¢onma Apache Software Foundation, cB000aHO
pacmpoCcTpaHsAeMbld HA0OP YTHINT, OUOIMOTEK U (PPEUMBOPK I Pa3padOTKU U
BBITIOJIHEHUS pacipeIeIEHHBIX ITporpaMM, paboTaromux Ha KilacTepax, U3 COTEH

N TBICAY Y3JIOB.

Taxxe B CYB/[ Greenplum M0KHO pa3palaThiBaTh XpaHUMBIC MPOLIEAYPhI
HE TOJIbKO HAa BCTPOCHHOM MNPOLEAYpHOM sA3bike SQL, HO U HA MHOTHX JIPYyTUX
MOIYJISIPHBIX SI3bIKaX MPOrpaMMHUPOBAHMS, KOTOPhIE OYAyT KOMIIHMJIIMPOBATHCS U

BBIIIOJIHATHCA BHYTPHU 0a3nl JAHHBIX.

Taxxe ecTh BO3MOXKHOCTH pa3padaThiBaTh MPOLECAYPHI, KOTOpbIE OYymyT
paboTaTh B KOHTECHHEpaXx.

Takoli moaxod TMO3BOJISIET CaellaTh  pa3pabOTKy  0Oe€30MmacHOM  IyTem
30JIMPOBAaHUs MCHOJHAEMOr0 KOJa OT ONEPALMOHHOM CHUCTEMbI, HA KOTOPOU

HoByieHa CYB/I.



A3biku mporpammupoBanus, nogaep;xkuaeMmbie CYBJI Greenplum

docker

NMPOrPAMMHBIE A3bIKU

‘ Programming
{

PERL
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Apxurektypa CYDB/] Greenplum

CYBJ  Greenplum  mnpeacraBasger W3  ce0I  MHOXKECTBO
MOIU(PHUIMPOBaHHBIX 0a3 maHHBIX PostgreSQL, koTopble pacnooXEHbl Ha
HECKOJIBKMX CE€pBEpax M B3aMMOJECHCTBYIOT JpPyr C JpyroMm, oOpasys
CAUHYIO, IICJIbHYIO 0a3y JaHHBIX

@ Greenplum

I:I Nonb3oBatenb —— LAN

MacTtep Xoct

Macrtep

WHTEepKOHHEKT

CermeHT xocT CermeHT xocT CermeHT xocCT CermeHT xocT
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Jlormueckasi apxurexkrypa CYBJ/l Greenplum BeIIIsSiauT cjaeayomuM o0pa3om:

1. Macrep — »rto BxomHas touka miags CYBJl Greenplum — »to0
sk3eMILIsip 0aszel jgaHHbIX CYDBJ[ PostgreSQL, kx KoTOopoMy KIHWEHTBI
MOAKIIOUAIOTCS U OTHpaBIIsitOT cBoM SQL-3ampockl. Mactep KOOpAUHUPYET
paboTy C JpYyrMMH DJK3eMIUIApaMu 0a3bl JAaHHBIX CHCTEMBI, KOTOPbIC
Ha3bIBAIOTCSl «CerMeHTamMuy». Ilojap30BaTelM B3aMMOJIEHCTBYIOT C MacTEpoOM
Tak)Ke, Kak eciau Obl 3TOo Obl1a oObluHas 0a3za maHHbix CYBJl PostgreSQL.
[TogkmroueHne MOXKET BBIIOJHATHCS HPH MOMOIIM KIMEHTCKHUX MpPOTrpaMM,
TaKHUX Kak:

PSQL (SQL CVYB/I PostgreSQL);

JDBC (Java DataBase Connectivity — coenunenue ¢ 0a3aMu JaHHBIX Ha
Java);

ODBC (Open Database Connectivity - nporpamvasiii maTepdeic (API)

OCTyma K 0azaMm JaHHBIX, pa3pa0doTaHHbIi komnanue Microsoft).



Ha pacriojiaraetcsl IJ100ajabHbIM CHCTEMHBIM KaTajlol —
3TO HA0OpP CHUCTEMHBIX TaOJUI], KOTOPHIE COJEPKAT METaJaHHBIC O

Bcex o0bekTax 0a3pl manubix CYBJI Greenplum.

BaxkHo oOTMeTuTh, 4YTO MacTe€p HE XpaHUT KakKue-Iru0o
[I0JIb30BaTEIbCKHE JAHHBIC, BCE MOJIb30BATCIbCKUE JAaHHBIC XPAHATCS
Ha cermeHTax. DYHKIMA MacTepa 3aKJIIYaloTCs B CICIYIOLIEM:
MacTe€p  BBINOJHSAET  aBTOPU3AIMI0  KIWEHTCKUX  COCAWHEHUH,
oOpaoOarbiBaeT Bxogsdmue SQL-KoMaHAbl, pacOpeaeisieT HarpysKy
MEXJYy CErMEHTaMH, KOOPAUHHUPYET pe3yibTaThbl, BO3BpAIacMOE
KaKJIbIM CETMEHTOM, BBINOIHIET (DMHAIBHBIC ONEpallii Haj JaHHBIMU
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€0CTABIAET KOHEUYHBIU PE3YJIbTAT KIUECHTY.



2. CermMeHTBI — 3TO OTHENbHBIC dK3eMIUIApbl 0a3bl JaHHbIX CYB/I[ PostgreSQL,
KOTOPBIC XPAHAT OINPEACIICHHYIO MOPIHIO MOJIb30BATCILCKUX JAHHBIX W BBIOJIHSIOT
OOJIBIIYIO YacTh 00paOOTKH 3aIIPOCOB.

Koraa monp3oBaTesib MOAKIOYACTCS K 0a3e MaHHBIX 4Yepe3 MacTep M 3aIlyCKaeT
3alpoC, HAa KaXKJIOM CETMEHTE CO3Jal0TCs MPOIECChl sl 00pabOTKH 3TOT0 3ampoca.
3aTeM KaXIbld CErMEHT MNapajUleiIbHO 00padaThiBa€T CBOK MOPLUIO JAHHBIX U
BO3BpalllaeT (PUHAILHBIN pe3yJbTaT CBOEH padOThl HA MAacCTEepP-CErMEHThI pabOTAIOT Ha
CcepBepax, KOTOPbIE HA3BIBAIOTCS CETMEHT-XOCTHI HJIM HOBI.

Ha kaxjaoM Hoae OOBIYHO pacrojaraercs OT JBYX J0 BOCbBMH CEIrMEHTOB
Greenplum. KoanuecTBO CEerMEHTOB KOH(MUIYpUpPYeTCS IIpUM MNEPBOHAYAIBHOM
YCTAaHOBKE CHCTEMBI U HAIIPSIMYIO 3aBUCHUT OT NPOQHUIIsl pad0YrX HArpy30K CUCTEMBI U
TEXHUYECKUX XAPAKTEPUCTUK CEpBEPa, TAKUX KAK KOJUYECTBO M MPOM3BOAUTEIBHOCTH
aaep Ipoleccopa, o0ObeMa OINEepaTUBHONM M IIOCTOSHHOM IIaMSITH M CETEBBIX

HTEep(EHCOB.



HpegmonaraeTc;I, 4yTO BCC HOﬂBI(Ho@a (y3en) cemu — 5mo 0ObIYHbBLU
KoMnblomep, HaA KOMOPOM 3anyujeHa u NOCMOAHHO pabomaem OnpeoeleHHas npoepajwwa)
CHUCTCMBbI 6YHYT HACTPOCHbI MACHTHUYHO KJ/IFOYOM K AdOCTHKCHHIO
MaKcUMaidbHON mpoumsBogurensHocT oT CVYBJ[  Greenplum,
ABIIACTCA PABHOMCPHOC pacnpCacii€CHUC JaHHbIX H pa60qﬂx
Harpy30K 1o OOJBIIOMY KOJIHWYECTBY CETMEHTOB C OJMHAKOBOM

IIPOU3BOAUTECIBHOCTRIO. ITO HEOOXOAMMO I TOTO, YTOOBI BCE

CeTMEHThl OJHOBPEMEHHO HA4YMHAJIM padoTaThb HajA 3aJadyeid u

OJITHOBPEMEHHO 3aBepIliajid CBOK padoTy. B 3TOM ciy4yae HU OJIMH
17

M3 Y3JI0B HE CTAHET Y3KUM T'OPJIBIIIIKOM BCEW CUCTEMBI.



3T0 cereBor cioit apxurekTypel CYBJ[ Greenplum.
HTEpKOHHEKT 00ECIIEYNBAET B3aUMOCBA3b MEXKY MaCTEpPOM-CETMEHTAMU U
CETEBOM MH(PACTPYKTYPOM, B KOTOPOU Pa3BEPHYT KJIaCTEP.

JInga  oOecriedeHHUsT  BBICOKOM  IPOU3BOAUTEIBHOCTH  CHCTEMBI
pEKOMEHAyeMasi MPOIyCKHas CIIOCOOHOCTh CETH JIOJKHA OBITh HE MEHEE
10.0 ruradwur.

[To ymMomyannio oOMeH JaHHBIMU NpoucxoauT 1o nporokory UDP (User
Datagram Protocol — mpoTokon monb30BarenbCcKuX OJIOKOB HH()OPMAIIUH,
OJIMH M3 KIIOYEBBIX JJIEMEHTOB HAaOOpa CETEBBIX IIPOTOKOJIOB s
HuaTepHeTa).

Taxxxe mporpammuoe  oOecmeueane CYBJ[  Greenplum  BEIIOJTHSET

JIOIIOJHUTENIbHY0 HpoBepky mnakeToB mnoBepx UDP. Takum o0Opazom,
HaJEKHOCTh OocTaercs Takoi ke, kak y TCP (Transmission Control Protocol -
OJIMH W3 OCHOBHBIX NPOTOKOJOB mepenadn naHHbIX KMHTepHera). Ilpu srom

N3BOJUTCIIBHOCTD U BO3MOKHOCTHU MACIIT a6I/IpOBaHI/I}I HAMHOI'O BBILIC.



JucTpudbrOnUs

JlucTpuOBIOIUS WM paclpele/IeHUd JaHHBIX — OTO OJWH U3
BaKHEHIHX (pakTopoB ObicTpoaeiicTBusa cuctembl. B CYBJI Greenplum obmee
BpEMsl BBINOJHEHHUSI 3alpoca HU3MEPSETCS BPEMEHEM BBIMOJHEHUS Ha BCEX
cerMeHTax. Tak kak oOpabOTKa HAa CErMEHTax BBIMOJHAECTCS B IMapajieib TO
MaKCHMMajibHasi CKOPOCTh CHCTE€Mbl OTpaHHYMBAETCS pabOTOi  camMoro
MEJJICHHOTO cerMeHTa. Ecnm [maHHble pachpeneleHbl HepaBHOMEPHO,

CETMEHTHl C OOJILIIMM KOJHWYECTBOM JAaHHBIX OyAyT BBIIOJHATH PadOTy

OOJBIIE, YTO CHMXKAET OOIYyH HPOU3BOAUTEIBHOCTh. TakuM oOpa3zom, mJis
MOBBILICHUSI TPOU3BOAUTEIBHOCTH HEOOXOAUMO CTPEMUTHCS K PABHOMEPHOMY

ACIIPpCACIICHUIO JaHHBIX 110 BCCM CCIMCHTAM CHUCTCMbI 9



@G reenplum
G [Nonb3oBatenb ___ LAN

Mactep Xoct

Macrep

MHTEepKOHHEKT

CermeHT xocT CermeHT xocT CermeHT xocT CermeHT xoCT

W

@G reenplum
D [Nonb3oBartenb __LAN

Mactep Xoct

Macrep

MHTEpKOHHEKT

CermeHr xoct CermMeHT xocT CermMeHT XocT CermeHT XocT

e W W

PaBHOMEpHOE pacnpeaenieHne — 0anHakoBbI 06bem
[aHHbIX Ha KaXOOM CErMeHTe

HepaBHOMEpHOE M paBHOMEPHOE pacIpeACICHUE TaHHBIX IO CETMEHTaM
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[TornmaHue u MpaBUIIBLHOE HCIIONB30BaHUE Takoh KioueBoir ocobennoctu CYBJl Greenplum,
KaK pachpe/iesicHue JTaHHBIX MO BCEM CETMEHTaM C YY€TOM OCOOCHHOCTEH HaHHBIX, IMTOMOXKET JOOUTHCS
HawIydmien npousBoguTeabHoctr. Jlake omna tadmuna B CYBJ] Greenplum xpaHuTcs HE Ha OHOM, a Ha
HECKOJIbKMX cerMeHTax. Kaxplil CerMEHT XpaHUT YHUKAJIbHYIO MOPIMIO JAHHBIX. (714 KaKI0M TaOIMIIbI
3a1a€TCs CBOS MOJUTHKA TUCTPUOBIOLINH.

TABJTUUA C PACIMNPEAENEHUAEM

id group name
101 Al Studenti
102 Al Student2
103 A1 Student3
104 A1 Student4
105 B2 Student5
106 C3 Student6

PABHOMEPHOE PACNPEAENEHUE + YYET OCOBEHHOCTEN AAHHBIX = [IPOU3BOAWUTENBHOCTH
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Cnoco0, cormacHo KOTOPOMY CTPOKM PaCIIPEACIISIFOTCS [0 CErMEHTaM 3aJaeTCs
npu co3ganuu Tadumiel B komanae Create Table, a Taxske MoxkeT OBITH H3MEHEH
BriocieacTeun komandaoi Alter Table.

Knrou gucTpuObIoMyY — 3TO MOJIE WM HA0Op MOJICH, 10 3HAYECHUSIM KOTOPBIX
ONpEIEIsICTCs, Ha KaKOM CErMEHTE OyJeT XpaHMThCS CYIIECTBYHOIIAs CTPOKa
TaOJIUIIEI.

IIpu BpIOOpE KiIIOYA IUCTPUOBIOLMHA HEOOXOAMMO YUYHMTHIBaTh 2 OCHOBHBIX
MOMEHTA.!

Kii104 10/12k€H 00eCcneYynBaTh PABHOMEPHOCTDL pacnpenejaeHus JaHHBIX;

JI0OUTHCA JIOKAJTBLHOCTH OTIEePALIMIA.

[Iom JOKalbHBIMM  OIIEpaliMSIMM  IIOApPAa3yMEBAeTCSI CUTyallMd, Korja
COCAUHSACMBIC TAOMHUILI UMEIOT DPABHLIN KIIHOY JUCTPHOBIOIUM, YTO MO3BOJISCT
BBIIOJHATh COCAMHEHHE JIOKAaJbHO Ha CErMeHTax 0e3 HeoOXOOUMOCTHU
epepacIpeieisaTh JaHHbIE, 4YTO, B CBOIO OYEpE/ib, IACT CYIIECTBEHHOE YCKOpEHHE
naeHns 3anpoca CYB/ Greenplum.



CymiecTByeT 3 BUAA JUCTPUOBIOINM:
1 - distributed by;

2 - distributed randomly;

3 - distributed replicated.

1 - Distributed by — »st0 auctpuObtonus mo hash ykazannbeix nojiei. Maes
COCJIMHECHUS C MOMOIIBIO XCIIMPOBAHUS COCTOUT B IMOMCKE MOJAXOISIIHUX CTPOK C

MIOMOIIIBIO 3apaHee NOATOTOBICHHOS XEII-TA0IUIIBI.

Xem-TabMiia IO3BOJIIET COXPaHATh  IIapbl, COCTABJICHHBIE M3  KJIKO4Ya
XCIIMPOBAHWS W 3HAYEHMS, a 3aT€M MCKaTh 3HAYCHHUS IO KUYy 3a (PUKCHPOBAHHOE

BpEMsI, HE 3aBUCSIIEE OT pa3Mepa XeIl-TaOJIHIIbI.

B Hamem IIPpUMCEPC N3 3HAUYCHHUA KOJIOHKHM HIIM HCCKOJIBKHX KOJIOHOK
BbIYUCJACTCA XOII-3HAYCHUA, II0 KOTOPOMY B I[&J'II)HGﬁHI@M OILIPpCaACIIACTCA, HA KaKou
23

CCI'MCHT IIOIIadacT 34alltCh. B nHamem IIPpUMEPC BBIUUCIICHUA XCIII-3HAUCHUA

CCTBJIICTCA 110 3HAYCHUAM OI[HOﬁ NJIN I1BYX KOJIOHOK.



2 - Distributed randomly - »10 MeTOm, IpH KOTOPOM
IIJJAaHUPOBIIMK CaM pPaBHOMEPHO pa3MellacT MaHHBIC II0 BCEM
cerMeHTaM. JlaHHBIN METOJ JydYIlle BCETO HMOAXOAUT JJIS TAOJIMII, B
KOTOPBIX OTCYTCTBYET HIIM CJIOXKHO OMNPEACINTh KIIHOY, KOTOPBIi
o0ecIeunuT paBHOMEPHOE pacupe/e/iCcHUe TaHHBIX. BakHO y4ecTb,
YTO OPU TaKOM aJITOPUTME COCAUHCHHS C APYTUMH TabOauIjamu

OyI€T BCErla BBI3BIBATH MEPEPACHPEACICHUEC JAaHHBIX, TAaK Kak

CTPOKH pacOpeiCICHbI CIy4aHbBIM 00pa3oM.

24



3 - Distributed replicated — aTo MeTomI, IPU KOTOPOM Ha KaXKJIOM CETMEHTE
XPAHUTCS MOJIHAS KOIIHS TaOIHUIIbI.

Takoi MeTOI MTOAXOAUT JJIsI HEOOIBIIUX TA0IMII, HAIpUMEpP, CIIPABOYHHUKOB,
KOTOPBIE PErYIIPHO YYACTBYIOT B COCIMHEHUAX C IPYTUMM TaOJIUIIaAMHU.

XpaHEHHWE TMOJHOM KOMUHU TaOMHUIBI HAa KaXXJIOM CErMEHTE MO3BOJISET
COKOHOMHUTBH BpEMs, KOTOPOE B IPOTHUBHOM Cjiydae OBLIO Obl MOTPAYe€HO Ha
nepepacnpeiesIeHUEe BO BpeMs BBIIOJIHEHHUS 3aIpoca.

IIpy BbIOOpEe KiIIOYAa JUCTPUOBIOIIMM HEOOXOAUMO PYKOBOJACTBOBATHCS
CIEIYIOIMMM IIpaBUIAMM:

- B KaU€CTBE KJI04Ya JUCTPUOBIOIMH HEOOXOAUMO BBIOMpATh I0JE C OOJIbIION

CCJIICKTUBHOCTBIO, TO CCTbH IIOJIA C OOJILIIIUM KOJINYECTBOM YHHUKAJIbHBIX

3HaYeHnM. Kak 1mpaBuino, 104 3TOT KPUTEPUM MOAXOAUT TIOJISA  C

25
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Ecin naHHBIE pacmpeiesieHbl MO KIYY C HHU3KOM CEJIEKTUBHOCTBIO, TO
BEJIMKAa BEPOSTHOCTh HEPABHOMEPHOIO pacHpelesICHUsl JaHHBIX, TaK Kak
OJIMHAKOBBIEC 3HAYEHUS OyyT pacmonararbCs Ha OJJHOM CETMEHTE;

- B Kiroue He HokHO ObITh NUll mimm 3mauenuii mo ymomuanuto. MHade Bce
Null unmun npyrue 3HadeHms Mo ymoiadyaHHio OyayT IOIanaTh Ha OJWH CETMCHT,
YTO IIPUBEJET K IIEPEKOCY JAHHBIX.

BepHeMcst K pacCMOTPEHHUIO MpUMEDA.

Bribepem B KadecTBe Kiroda auctpuObronuu none |ID. B pesynbrare

pacilpCcacICHUs Ha K&)I(I[I)Iﬁ CCIMCHT I1IaAacT POBHO II0 ABC CTPOKH.

Pacnipenenenue mnonayyaercss paBHOMEPHOE, a 3HAYWT, KIOY JAUCTPUOBIOIUH
XOPOIIUH.

BriOepeM B kauecTBE KJIt0o4a JUCTPUOBIOIIMHA T0JIE group. 26



id group name

101 Al Student1
102 A1l Student2
103 Al Student3
104 A1l Student4
105 B2 Student5
106 C3 Studentd

ALTER TABLE client DISTRIBUTER BY group
/ \

I
® ® ©®
gi B2 C3
N

Al

N




Ilocne pacnpeneneHuss Mbl BUAUM, YTO Ha OJHOM M3 CETMEHTOB JAaHHBIX B 4 pasa
Ooinble, yeM Ha Apyrux. Kak cieactBue, U paboTaTh 3TOT CerMeHT OyaeT B 4 pasa
noybine. JlemaeM BBIBOJ O TOM, YTO KIIKOY BBIOpaH HE oNTUMalibHO. IIpoBepuTh
PaBHOMEPHOCTh PACHPEACICHUS CTPOK MEXKAY CETMEHTAaMH MOXKHO, HCIIOIb3YS
ciysxebnnii cronbern GP cerment |D, koTOpBIN MPUCYTCTBYET B KaXK0W TaOJIHIIE

SELECT gp_segment_id, count (1)
FROM sales
GROUP BY gp.segmentjd

B nmanHOM cTOJIOIE COACPKUTCS HACHTU(UKATOP CETMEHTa, Ha KOTOPOM JIEKHUT
CTpOKa IpuMep 3ampoca ¢ rpynnupoBkoi 1o nojw GP cerment ID gnsa onpenenenus
PAaBHOMEPHOCTH PAacCIpeCiCHUs] CTPOK II0 CErMeHTaM, IpUBEJACH Ha 3KkpaHe. Ilo
PE3YIIBTATy 3ampoca BHUIHO, YTO paclpeseieHne TaHHbIX TaOauibl Sails mpakTudyeexkn

HOMEPHOE.



KAK NPOBEPUT L PABHOMEPHOCTL PACNPEQENEHUA? KAK NPOBEPUT L PABHOMEPHOCTL PACNPEQENEHUA?

gp_segment_id count

gp_segment_id ' count 1:
6251759 |
6249646 ;
6246734 !

6249231
6251719
6253436
6247555
6249320

A - WS OWO

_-_---_--_-__--).

ST Sessssss




Kirou pacnpeneineHuss MOXKHO M3MEHUTH 0€3 mepeco3aHus TaOJMIbl C

MIOMOILBIO TIPEIJIOKEHUS
ALTER TABLE tabi SET DISTRIBUTED BY (coll)

ALTER TABLE tab! SET DISTRIBUTED RANDOMLY

Taxxe e€CTh BO3MOXKHOCTH IMEPEPACIPEACIICHUS] JaHHBIX IO MIPEKHEMY

KJIIOUY JUCTPHUOBIOLMHU IIPHU IIOMOIIH OIIAH

ALTER TABLE tabi SET WITH (REORGANIZE=true)

OTta omnmus OyaeT Mmoje3Ha B JIByX CiIydYasx. IpH J00aBICHHUHM HOBOIO

CETMEHTAa U JJIs1 N30€KaHus pa3ayTHs TaOJHIIl, PE3yJIbTaT CJICAYOIIHM:



[IEPEPACTIPERENEHME [AHHBIX BE2 MIMEHEHMA KMMOYA

id
101
102
103
104
105
106

CREATE TABLE client DISTRIBUTED BY id

/
=
101

group
Al

Al
Al
Al
B2
C3

e
102

104
106

o e =

name
Student1
Student2
Student3
Studentd4
Student5
Student6

\
=

[EPEPACTIPERENEHME [DAHHDIX BE2 MAMEHEHMA KIBOUYA

id

group name
101 A1 Student1
102 A1 Student2
103 A1 Student3
104 A1 Student4
105 B2 Student5
106 C3 Student
ALTER TABLE client SET WITH
(REORGANIZE=true)
/ l N
s P >
i) (&) &
104
o S
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IIpu no0GaBaeHMH HOBOIO CEITMEHT XOCTa B KJIACTEP BO3HHMKAET HEOOXOAUMOCTh 3aHOBO
nepepacnpeneianTh JaHHBIe, YTOObI M30eXKaTh IepeKoca B paclpencieHuu JaHHbIX. Korma
HOBBII CErMEHT (PaKTHUYECKH HE 3aJeHCTBOBAH i XpaHCHHUS JAaHHBIX, a BCE JaHHBIC IIO-
IPEKHEMY pacOpeesIeHbI 110 CTapbIM CETMEHTaM.

HekxoTopbie Ba)KHbIC PEKOMEHIAIIMH, KOTOPhIC IMOMOIYT BaM IIPaBUJIbHO PACHPEACIAThH
JTaHHBIE:

- SIBHO 3aJaBaTh CIOCOO M KJIIOY pacnpeieieHus IpU CO3JaHUU TaOIUIIbl, B TOM YMCJIE JJIs
BPEMEHHBIX TAOJIMII;

- wucnonb3oBath RANDOMLY-pacnpenenenune a1 HEOOIBIINX TaOIHII, TJI€ HET XOPOIIUX
KaHJWU1aTOB Ha KJIIOY paclpeieICHUs U3 OJHOro aTpulyTa;

- n30erarh MCIIOJb30BAaHUS B KaYECTBE KJIKOYA pacIpelcieHus arpuOyToB, KOTOphIE OyneTe
yacTo yka3biBath B npemioxenun WHERE u arpu0OyToB ¢ Tummom ganHbeix date, timestamp;

- CTPEMHTBLCS HCIIOJIH30BaTh B KaueCTBE KIIIOYAa pacHpelelICHHs THI JaHHBIX INteger

(mpearmouTuTebHee, YyeM String) m crondern, KOTOPBIA OymeTe HMCIIONIB30BATHCS KaK KHIOY

nHeHus (JOIN ON).



bnaropapto 3a BHUMaHue!

WWW.USUC.TU| Ten (343) 290237
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