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BeeneHue (1)

o KNilepMOHTCKUN OTYET:

— ... C60p, nHTErPaLUNS U aHaIn3 AaHHbIX
b6o/iblLlIE HE CYNTAIOTCS pacxodgamMu Ha
BesieHne bulHeca, AaHHblIe — 3TO KJ/1I0Y K

AoctmxeHuiASIPEAP@RocTy u
an6b/ﬂbHOCT1xglgH§? a. B pe3ynbrare

6bICTPO pa3Bu HAYCTPUS,
ABnnepxuBaroGEEBRMAIN3 AaHHBIX

anpens OaHHbIX
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BeepneHue (2)

e K KOHLY MpOLI0Oro Beka aHaJImTu4eckue
cpeacrtBa 6a3 AaHHbIX MOXHO 6b110
nepecynTaTb NO NMasabLAaM OAHOWU PYKU

IBM DB2, Teradata, Sybase IQ, Oracle,
4ACTUYHO MicM@ﬁﬁ@pgm‘ver

— ToJIbko B DB2 1 [ ta_poaaep>xxunsanach
apXuTeKkTypa sh'éiﬁ%iéing
= Z{BbKo B Sybase %mﬂb3OBaHOCb

NMOKOJIOHOYHOE XpaHEHUE Tabnny

anpens OAaHHbIX
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BeeneHue (3)

e C Hayana 2000-x akTMBM3NpPOBAIOCh
HanpaBneHne Data Warehouse Appliance
nnu Analytic Appliance

— abbpeBnatypa DWAA
e OCHOBHa4 uenb - co3aaHue annapaTtHo-

nporpaMmMHbIXKPRAFBD AT

— cyulectBeHHoO 6onee gelleBbIX, YEM Y

npeajlaraemblX aMU YHUBEpPCAJIbHbIX
CYb/M, Ho npwu 3%@”3@

- g%agggzaign%n%%cmmmwpyeMOCTb npu
anﬁﬁﬁ;ﬁ co CBepré’ﬁH@w(XpaHmMmaMM
2010 . 2010 4



BeeneHune (4)

AHanutudyeckue napannenbHbie CYB[L (1)

e HanpaBneHne DWAA noaBuaoChH elle B
1980-e rr.

e CoOoTBETCTBYHOLLME NMNOHEPCKMNE MPOAYKThI
6binI co30aHbl B KOMMNaHUM Britton Lee

Inc., koTopas KOZAIOP@Pa cHavana
- nepemMeHoBaHa hareBase Corporation,
ganepTM HOBaH I/Blgl_ﬂ:’:ele rporation, a

—anou_teHa KOMnﬁagg’lB'Fradata, KoTopas K

3TOMY BpPpEMEHU TOXE MNMpUnaeEp>XmMBajiaCb

arpP@rmAa DWAATQHHbIX
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BeeneHune (5)

AHanuTtudyeckue napannenbHbie CYB[L (2)

e AnnapaTHO-NporpaMMHoOe peLieHune,
OCHOBaHHOE Ha accoLMaTUBHOU
aapecaunmn aneMeHToB XpaHeHus
ANaHHbIX, UMesnioCcb Y KoMnaHun ICL

- Content Add{SIIPHTAT Store

e OOQHAKO Ha PbiK§ CYSTEM MOALEPXKKM
XpaHUNNLW, AaHHBIX Ha OCHOBE

neikona DWAADESBM nop ocTtanack

affyely eradHa yHLIx
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BeeneHune (6)

AHanuntn4yeckune napannenoHblie CYB[ (3)

e BozpoxaeHne HanpasneHna DWAA B
Hayane 2000-x cBA3aHO C pOCTOM
3anHTEepecoBaHHOCTN KOMMNAHUN B
HeaopPOornx U adPMeKTUBHbIX

peLeHnsax ﬂK’G)DW@GB’FKV'
XPaHUNULL AAaHHbIX N UX aHa/1n3a

e CTanu BO3HMK¥IEFHBI$TBepr|e
cidpTtansl, Nep@ABKB KOTOPbIX CTasa

affPERE"" Nefezer pix
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BeeneHue (7)

AHanuntn4yeckune napannenoHbie CYB[ (4)

o DdhdpekTneHoe DWAA-pelueHne Ha OCHOBE

- NporpamMMmnpyembix BeHTUAbHbIX MaTpul, (Field
Programmable Gate Array, FPGA) u

— npoueccopoB PowerPC
e Icnonb3oBaHne FPGA B KOHTpoOJIJ1epax

MarHUTHbIX A eT
OCYLLEeCTB/IATh %ﬂe@@%@psmwym
bunbTpaumio dapHypble

° ﬂ%l eHeHne PowerPC BMmecTo Intel (no
VTEAPXAEHUIO Koéaﬁlbh) NO3BONISAET
CHU3NTb 3HepronoTpebsieHne n pacxoasbl

A& idkneHneddHHbBIX
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BeeneHune (8)

AHanuntn4yeckune napannenoHblie CYB[ (5)

e C Tex Nop NOABUJIOCH €lle OKOJZIO AECATU
HOBbIX KOMMNAaHWN, OPUEHTUPYIOLLUMNXCS Ha

pa3zpabotky DWAA Cc NnpuMEHEHNEM MOYUTHU
BCeraa

- pasHoBuaHoCT& EyTTapaniesnbHoi
QRrop

apxnTekTtypsbl (M

- "sharing-nothind1BHbIE€

° VeZ@a Systems Da3bl
- MPP,

anp@%Hquoe Hﬁlﬂhuél?ngl
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BeeneHune (9)

AHanuntn4yeckune napannenbHbie CYB[ (6)

e DATAIllegro Inc.

— HegaBHO nornoweHa Microsoft

— npoekT Madison, cTaBwnn ocHoBon SQL
Server 2008 R2 Parallel Data Warehouse

- MPP Kopnopat
— OCHOBaHa Ha %Bﬂg?ésamm cybAd

Ingres

—Zé?m caMbiM, Ta@@ABk|xpaHaTCs Mo
oKaM
arlp J14 NAHHbIX
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BeegeHue (10)

AHanutudeckue napannenbHbie CYB[L (7)

e Greenplum
- MPP

— CncrteMa ocHoBaHa Ha ucnosibloBaHumn CYb/
PostgreSQL

— T€éM CaMblIM, Tabnuubl XPaHATCA MO CTPOKaM

—~ Ta6_m_/|ub| xpaHaTB1d st ram
g 1-— 6asbl
anﬁé)jl-l[lﬁbl xpaHﬂﬁéPﬂ_ﬁm%aM
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BeegeHue (11)

AHanuntn4yeckune napannenbHbie CYB[ (8)

e EXASOL AG
- MPP
— MOKOJIOHOYHOE XpaHeHune Tabnuy

e Calpont Corporation

- MPPR, HOKOHOHK@@H&@@T& Tabnuu
— CucrteMa (InﬁniDﬁ)BEﬁ%'iée cxoxa ¢ MySQL

e Dataupia Corporatjon
_ 2 ba3bl

anﬁéﬂlﬁbl xpaHs:ﬂ:éPﬂ_FE[i%aM
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BeegeHue (12)

AHanuntn4yeckune napannenoHblie CYB[ (9)

e Infobright

— MOKO/IOHOYHOE XpaHeHue Tabnuu,
— CucTeMa ocHoBaHa Ha MySQL

— OpUeHTMpOBaHa Ha UCMOJSIb30BaHNE MHOrOAAEPHbIX
NpoLeccopoB

MaCCUBHbIN Napypien3mM He UCMOb3YETCS

. K_ickfire
: Ezﬁgx:ﬁ::cc;ecﬁﬁﬁﬁﬁﬁ I-zl:lpaTypa, yCcKOpsitoLas
S 230 Cornova v Db
aﬁﬁeeoﬁﬁaHa Ha M.aﬁICéBIEIoHng:)I%neanom apXUTEKTYype
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BeegeHue (13)

AHanuntn4yeckune napannensHbie CYB[ (10)

[Togxoa DWAA npoHUKaEeT U B NPOAYKTHI
OCHOBHbIX NocTaBWMKoB SQL-0pUeHTUPOBAHHbIX

CybA

PazaboTtka koMmnaHnn DATAllegro ctana ocHOBOW
MaCCMBHO-MNapannenbHoro BapmaHta Microsoft

SQL Server
— SQL Server ZOOE!QQQQQBa@aTWarehouse

Oracle obecneuvBagiESERY B 31MPOBaHHOE
MaCCUBHO-Napas/IeENIbHOE XPaHUNULLE TabNNYHbIX

na@-@lx Oracle Exac‘@a§i§|’age Server

— Mo3BOJIAOLWEe 3HAUYNTENIbBHO YCKOpUTb paboTy OCHOBHOM

anpens OaHHbIX
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BeegeHue (14)

AHanuTtundeckue napannenbHbie CYB[M (11)

e Y pa3HblX peweHun kateropnn DWAA nMeoTcs CBOU UHTEPECHbIE
TexXHn4yeckme ocobeHHOCTU, 3acnyxmeatolime bonee rnybokoro
obcyXxaeHnd, aHanmsa U cpaBHEHUS

e UX MOXHO KNlaccmMdpuumpoBaTb U CpaBHUBATb MO pa3HbIM
KpUTEpUaM

e (OOHAKO 3TO He dBNSeTCcd uenbio AoKaaa

e HekoTopylo NOMNbITKY TAaKOro aHasami3a npeacrasnser cobom 063o0p
— Richard Hackathorn, ygelin White. Data Warehouse Appliances:

Evolution or Revo/ut/ﬁ p n O p @;r
- http://www.beyeresearch.dom/stad¥/4
e 3HAYUTENBHbIA POCT UHT a BneHnio DWAA, K
cneunanm3npoBaHHbIM Cﬁﬁﬁl% k CYB/[ Vertica B
4YaCTHOCTW Bbi3Basla CTaTbA

— 71 CToyH6peikep, Yr emMesn. OaguH pa3Mep rnpurogeH Aas
® naesi, BpeMs KOTop yLLJ10

— http://citforum.ru/database/articles/one size fits all/

anpens OaHHbIX
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BeegeHue (15)

[Mpn yem 3pecb MapReduce? (1)

e CocpeaoToymmcsa Ha YaCTHOM, HO OYeHb Ba>XHOM B
HacTosiLLee BpeMda BONpoce B3aMMOOTHOLLUEHUI
TEeXHOMOrMN MaCCUBHO-MapasnenbHbIX
aHanntnyecknx CYbl n MapReduce

e KoHTekcT DWAA aBndeTcsa eCTeCTBeHHbIM,
nockosbky 6onbwinHcTeo CYB/l, co3aaHHbIX Ha
OCHOBE noaxoua@gm@nﬂcg MaCCUBHO-
napanaenbHbIMU aHna obLmx
pecypcoB

o Cucrembl comasank@lél PA@IETE Ha

C b30BaHWeE B K)'@ HOW annapaTHOW
eKType, U OHU e/lbHO JIerko MOryT

biITb_NepeHeceHbl B "obniayuHyto"” cpeay

AlpP@idckn konfliaybHityEXibix kKnactepos
2010 r. 2010 16
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BeegeHue (16)

Mpn yem 3pecb MapReduce? (2)

e [logasneHune "pogHon" anga "obnayHon" cpeabl
TexHonorum MapReduce n B ocobeHHOCTHU

— DHTY3Ma3M Mo 4YacTu ee UCNOoJ1b30BaHus, NpPosiBAEHHbIN
MHOMMMUM MOTEHUMaNbHbIMX NOJIb30BaTENAMU
napannenbHbix CYB/,

e O4YeHb 03aboTnnn npeacraBUTENEN HaNpaBAEHUS

DWAA
e CHavana aBTopmlé%QQpQ@;raBmenm

coobuwectBa 6a3 A ';i 1, @{IHOBPEMEHHO
aKTUBHbIE CTOPOHH (ka na DWAA Mawukn

CT%6pel‘/’|Kep " ﬂ,aalégeBMTT cTapainucb
yOoZADTHL obLecTBeH IBlTomM, yTO MapReduce
— 3TO TEXHOJI0ITN4A, YCTynarwwaa TEXHOJ1I0I MU

an p@;ﬂfﬂan bIX 6aﬂ@'F‘|’H F§] XceM CTaTbaM
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BeegeHwue (17)

[Mpn yem 3pecb MapReduce? (3)

e [loToM 6blna npoBeaeHa Ccepud 3KCNEPUMEHTOB,
NpOoAEMOHCTpMpPOBaBLUAsA, YTO NpU peleHnn TUNUYHbIX
NPOCTbIX aHanNnTU4Yeckmx 3agady MapReduce

— YCTYnaeT B NpOM3BOANTENbHOCTM HE TOJIbKO MOKOJIOHOYHOW
CYb/A Vertica, HO 1 TpaagULUMOHHOWU MacCUBHO-MNapasiesnbHou
CYB/[ ¢ xpaHeHnem Tabnuy No CTpokaMm

— Maikn CroyHbpenkep v ap. CpaBHEHME MOAX0A0B K
KpyrnHomacLuTabH aHasin3y AaHHbIX
- httD://citforum.ru&%&ﬂj)ﬁ@ﬂir vs dbms/
e JloBOAbl 1 pe3yibTaTbl SKCNEPUMEHTOB bbl/1In BECbMAa
CONUAHbLIMU U y6e.£|,MTeljZ|j|%| !
- BpSA4 NN KTO-HUBYAb E!JF? gKOMbIX c obenmu
O10rNsIMMN, COMHEBZETCS B TOM, YTO
= gkeduce He BblTGCH%@@bélﬂbele CYB/, u uTo
— 3TW TexHonornm éyayTt 61aronosy4yHo COCyLIECTBOBaThL B

aFI ﬁ%ﬁaﬁ n B cpeueﬂ'éCﬁﬁjglymeKTyp BoOb6LLEe
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BeegeHue (18)

Mpu yem 3pgecb MapReduce? (4)

e OAHAKO BO3HWKAET APYron BOMPOC:

— HeT nn B TexHonormm MapReduce kKakmnx-nmbo
NONOXUTENbHbIX YEPT, KOTOPbIX HE XBaTaeT
napannenbHbiMm CYBA?

e MO>XHO NN Kaknm-nnbo obpasom Aob6aBUTb 3TU
yepThbl B napannenbHble CYB/l, cOXpaHuUB UX

OCHOBHbIE KaqecEQ:
— JAeK/lapaTUBHbIN 1 QmanQ@eTSQL,
— ONTUMU3aunto 3arip %H
e [IOHATHO, UTO Y na&l I@IX CYb/[ nMmeeTtcs
Mgg MONTOXKUTENbH epT, KOTOpbIMU He
0 aeT MapRedu ,éc%bbxome, UTo

no6asneHne nx kK MapReduce

aﬂ@eﬁjﬁlﬁo 6bl CYyTb aHebl»%I; W, NpeBpaTMB ee B

XHOJTOTMNKO MapajiJieJ/ibHbIX
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BeegeHue (19)

Mpn yem 3pecb MapReduce? (5)

e Ha 3T ABa BOMpoca yAanocCb NoAyYUTb MOSOXUTENbHbIN
OTBET

e B HecKoNbKUX NMpoeKTax, CBA3aHHbIX C HanpaB/l1eHUEM
DWAA, yaanocb BOCNO/1b30BaTbCA TaKUMUN NMpPpenUMyLLEecTBamMu
MapReduce, Kak
- MaCLlJTa6VIpyeMOCTb 00 NEeCATKOB TbICAY Y3J10B,

— OTKa30yCTOWYUBOCTb

- neweone sy K ODTIORAT
~ BO3MOXHOCTb MUCMOJ] " o-RdnuncaHHoro Koaa,
KOTOPbIM XOpOLWO pacrnapajenmBaeTcs

e Hu B ogHom npoekTe HYNBdAdod @ cnonbzosaTtbes cpasy
BCEMM 3TUMM NPEUMYLLECTBAMW, HO MMEILLMNECS

no%eva nossormrm@ |
— BUTb B Napannenb &35!93 Ba)XHble Ka4yecTBa, KOTOPbIMU
OHW A0 CUX NO He obnaganu

anpens OAaHHbIX
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BeegeHue (20)

[Mpn yem 3pecb MapReduce? (6)

e PacCMOTpUM TpU NoAxXo4a K MHTerpaunu
TexHonornm MapReduce v napanfefibHbIX

CYB/[, npeanoXeHHbIX U pean30BaHHbIX
cneymanmcrtamu

- KoMnaHun Gr jg um n Aster Data
e R GRIIGRAT
— KoMnaHunm Vertic BHbIE

o KOéible MO>XHO |J10 Obl HA3BAThb.
Reduce BHyTgRdsdahnensHoli CYBA

yTpU duce v
anﬁ@ﬂauce c6aﬁé3?lhg3 nenbHon CYBb/
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BeegeHue (21)

[Mpn yem 3pecb MapReduce? (7)

e [lepBbI NOAXOA OPUEHTUPOBAH Ha NOAAEPXKKY HaNMCaHus u
BbIMOJIHEHNA XPaHMMbIX Ha CTOPOHE cepBepa 6a3 AaHHbIX
NO/1b30BATE/IbCKNX PYHKLNN, KOTOPbIE XOPOLUO
pacrnapannennBaloTCs B KNacTepHOM cpeae

— Mcnosib3yeTcs npeumyuwiectso MapReduce no NpMMeHeHUo SBHO
HanMcaHHOro KoJda M ero pacnapasjiesimBaHuio

e BTOpoKi Noaxoa HanpaB/ieH Ha Mcnonb3oBaHne MapReduce B
KayecTBe MHPpPacTpyKTypbl NnapannensHon CYB/, B kKayecTse

6a30BbIX KOMHOHGHTOK@ 6 A,II-OTCFI TpaAUUMOHHbIE He
napasmenbHble CYB/

— npuMeHeHne MapReduce NO3BOISET 40OUTbCA HEOrPaHMYEHHOW
MaCUJTa6M|DYEMOCTM MnoJi NGTeMbl N €€ OTKA30YCTONYMNBOCTU Ha
YPOBHE BbINMOJIHEHUA 3almm-l1 E(iél

e [Ipn npuMmeHeHnn TpeTbero noaxoaa MapReduce ucnonb3yercs aAns

Bbl )&HMH npoueanypsbl Eﬁmgoa%mm AAHHbIMU OO0 UX

3arl B CUCTEMY Maparn a3 AaHHbIX

— Ucnonb3yeTca npenmyulectso MapReduce B OTHOLWIEHNN AELLEBOW

anpertsa e "qaEiHbIX
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MapReduce: mogenb n peanusauum (1)

e [IporpaMMHas Mmoaenb MapReduce 6bina
npuayMaHa HECKOJ1bKO NeT TOMY Ha3a/j B
KoMnaHun Google, n Tam xe 6blna
BbINOJIHEHA

— nepBas peanusaunst 3Tou MoAenu Ha OCHoBe
pacnpeaeneHEqm E) ncrembol GFS
(Google File ﬁ 0[5

e OTa peanmsauus g@ MCNOJIb3yEeTCs B

NPpOrpaMMHbIX I camomn Google,

H%J‘IHETCH

- Cyrybo nponpmeTapHom m HeaOoCTYyMNHa AN

ANPEFTEEOS TR IR
2010 r. 2010 23



MapReduce: mogenb n peanusauuu (2)

e CBo60aHO AocTynHasa peannsaunsa Hadoop MapReduce
6bls1a BbINO/IHEHA B NpoekTe Hadoop coobuiecTBa
Apache

e OHa OCHOBAaHa Ha MUCMoJIb30BaHWUN pacnpeaeseHHOn
dannosoun cucrtembl HDFS (Hadoop Distributed File
System)

e PeanbHylo nonyn ce npuHecna
MMEHHO peanusal y CBOeU
DOCTYMHOCTU U OTKPbITOCTU

e Llupokoe ncnonbsosfliAdtHsti€pp MapReduce B
Pa3/IMYHbIX UCCNEeAoBaTENbCKNUX U NCCNEA0BATENbCKUX

(rzlmpg&rgf( NPUHOCUT Hﬁ%ﬁrym NoJsib3y 3TOWU
aﬁ T H»::HT BpoaBBapﬁﬁélﬁ(ﬁéﬁ% NOCTOAHHOMY
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MapReduce: moaenb un peanusauuu (3)

e OaHako peanun3auuna Hadoop MapReduce
NOJIHOCTbIO OCHOBAaHa Ha cneundukaymnax Google,
N MO3TOMY KQHOHUYECKNUM OMUCAHUEM TEXHOJIOM NN
6bl/la U OCTaeTCcsa CTaTbs

— Jeffrey Dean and Sanjay Ghemawat. MapReduce:
Simplified Data Processing on Large Clusters

- httD://Iabs.qooqmﬁpreduce.html

e 3aMEeTUM, YTO B Hadoop
MapReduce ncrnosn CKOJIbKO OT/IMYHas
TepMUHONOrng bﬁyéﬁgré

C Bcz 1 YacTu .ﬂOKﬂaﬁél YBaXXeHUS K MepBEHCTBY
€ NCTMOJIb3YIOT HaJ/ibHblE TEPMUHBI,
- B C/iefyolmnx pasaenax, Tam rae 6yneT UMeTbCa B BUAY
aﬂp@iﬂiﬂ«o peanmz@ilwalHHi apReduce, 6yaeT
Ncnosb3oBaTbcs TEPMUHONOrMS Hadoop
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MapReduce: moaenb un peanusauuu (3)

O6wan mogenb nporpammupoBaHus MapReduce (1)

e BbluncneHna NnpomsBoAATCA
— HaJ MHOX>XeCTBaMu BXOAHbIX Map "KJilo4-3Ha4YeHune", u

* B pe3y/ibTaTe KaXAoro BbIYUCNEHUS TaKXKe
NpoOn3BOANTCS

— HEeKOTOpOe MHOXECTBO pe3y/ibTUPYIOLWMX nap "K/Y-
3HayeHune"

e [ns Hpe,ﬂ,CTaBﬂemmaﬂﬁﬁ B cpeae
0

CI\lgapReduce MCnosb3yoTCcAaA'1Be OCHOBHbIE
YHKLWN:
g o MBHbIE
N Lce
e O YHKUNN SABHO Qﬁl’?’pl?!omﬂ pa3paboumnkamm

atfBIfsi”” ® PHa MBI <
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MapReduce: moaenb n peanusauuu (4)

O6wan mogenb nporpammupoBaHus MapReduce (2)

o OYyHKUUSA Map B unkne obpabaTbiBaeT KaXXaylto
napy u3 MHOX>XeCTBa BXOAHbIX Nap U Npou3BOAUT
MHOXECTBO MPOMEXYTOUYHbIX Map "KKY-
3HayeHue"

e Cpena MapReduce rpynupyet Bce
NPOMEXYTOYHbIE 3HAYEHUA C OAHUM U TEM XE

Kto4YoM I U rlepel,q@ep dxpUn Reduce.
o OyHKUMA Reduce nofiyyaet 3HaueHue knitoda I v

MHOXECTBO 3Haqum‘/’BFFB:fe-|Hblx C 3TUM KJ1H0OYOM
e B TUNMYHbIX CUTYaUUAX KaXaasa rpynna

6 6 :
o o nrors Y o oGoadyeres
alﬁﬁ@ﬁﬁomoro ﬁﬁ/ﬁﬂligplwmero 3HaYeHud
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MapReduce: moaenb u peanusauuu (95)

Peanusauusa B pacnpegeneHHou cpeae (1)

Peanusaunn MapReduce ot Google n Hadoop opneHTUpoBaHbl Ha
MCNOSIb30BaHME B KJSTACTEPHOW pacrnpeaeneHHon cpeie co
cneayrowmMm OCHOBHbIMU XapaKTEPUCTUKAMW:

— Y3bl CpeAbl BbiMNONHEHUA MR-NpuUIoXeHNn NpeacTaBnsaloT cobon
KOMMNblOTEpPbl 06WEro Ha3Ha4YeHNsa C onepaLmMoHHON cncTteMon Linux;

— WCMNOJb3yeTcsa CTaHAapTHoe ceTeBoe obopyaoBaHMeE C aganTepamu,
pacCYMTaAHHbIMM Ha CKOPOCTM nepefayn B 100 merabut B cekyHAYy Unun
1 rurabuTt B cekyHAay,
e HO CcpeaHda npony S1 CNOCOHBHOCTb CYLLECTBEHHO HUXE;

— KJ/JacTep COCTOUT 13 @pﬂh@a TH, TaK YTO BMOJIHE
IX Y3

BEPOSATHbI OTKa3bl OTAENLH 0B
— ANS XPAHEHMSA AAHHBIX U b3YKTCA Heaoporne ANCKOBbIe
YCTPOWCTBA, NMOAKIOYEH K OTAE/IbHbIM MallWHaM;
- AN9 YNpaB/eHNs [aHHbIMU, XPaHALMMUCA Ha 3TUX AUCKaX,
b3YEeTCSA pacrnpeaenegsas daioBas cMCTeEMa;
- gogysoBaTenun npeacrasn 'a bhava B CUCTEMY MNIaHUPOBaHUS;
KaXX[loe 3afiaHne coCcTouT M3 HEKOTOPOro Habopa 3aaady, KoTopble
oTObpa)xatoTcsa NJIaHNPOBLMKOM Ha HEKOTOPbLI HAabop y310B KaacTtepa

anpens OAaHHbIX
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MapReduce: moaenb n peanusauuu (6)

Peanusauusa B pacnpegeneHHou cpeae (2)
BbinonHeHne MR-npunoxeHnus (1)

e Bbi3oBbl Map pacnpenensaTcsa No HECKOJIbKUM
y3naMm Kjiactepa nyTeM pasaesieHUs BXOAHbIX
NaHHbIX Ha M Henepecekatwwmuxcsa rpynn (split)

e BxoaHble rpynnbl MOryT NapannenbHo
obpabaTbiBaTbCA HA pa3HbIX MallMHaXx

e Bbi3oBbl Reduce cnpen,enmoTcg nyTem

pasaeneHnsa npo @@)‘NemyTqublx
Knto4en Ha R YacTen' c VICI'I Nb30BaHNEM

HEKOTOPOU C|'.)YHKLI,I/M BRI fEsHna

- HanpuMmep, MYHKLUMN X3LIMPOBAHUS

e e A" Pasaeners
anpens OAaHHbIX

2010 . 2010 29



MapReduce: mogenb 1 peanusauum (7)

Peanusauusa B pacnpegeneHHou cpege (3)
BbinonHeHne MR-npunoxeHus (2)

BeinonHeHne MR-nporpamMmbl NpoOUCXoAuT Cleayowmnm
obpa3om

CHadana cpena MapReduce pacuiennsieT BXoaHOM dana Ha
M 4acTeu,

— Pa3MepP KOTOPbIX MOXET 3aaBaTbCy MNOJZIb30BATEJIEM
3aTeM cpa3y B HECKOJIbKUX Y3/1axX KJlacTepa 3anycKaeTcs

OCHOBHas nporpamma_MapReduce

OanH.n3 3K3€Mﬂﬂﬂ@)paﬁ'l-bl nrpaet
crieynanbHyto posib U HaBbIBAETES PpacriopsanTesIeEM
(master)

OcTanbHble 3K3eMnns pm BI’I-JI bII@ UCTIOJIHUTETISAMU

(warker),
- é)épbm paCFIOpFI,D,VITEJ'@Ia%BEIeT paboTty

PaCFIOpFI,D,VITerIb AO0JIKEH HA3HA4YNTb UCTIOJTHUTENAM AOJ14

.alﬁlﬁ)é'.ﬁlﬁq M 3apad ﬁgﬁ ﬁg&l Reduce
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MapReduce: moaenb n peanusauuu (8)

Peanusauua B pacnpeaeneHHou cpene (4)
BoinonHeHne MR-npunoxeHus (3)

e licnonHuTtenb 3agayun Map
— YUTaeT CoAEeEpPXXMMOE COOTBETCTBYHOLLEN FPYMMbI,
— pa3bupaeT napbl "KAOY-3HaUYEHUE" BXOAHbIX AAaHHbIX U

— nepenaeT Kaxayk napy B onpedesieHHYo NoJsib30BaTes1eM
dyHKuUnto Map

e [IpoMeXyTOUHbIE Napbl "KNOY-3HAYEHNE", NPON3BOAUMbIE
dyHKUunen Map, 6ydepunsyrotTcad B OCHOBHOMN NaMSATU

e [lepnoaunyeckn 6yd Iﬁﬂ | ﬁa;sl, pasaensdemMble Ha R
obslacteir Ha OCHOB eHuns, 3annucbiBalOTCH
B /TOKa/AbHYO ANCKOBYIO NaMsTb MCMNOJHUTENS

o KoopauHaTbl 3TUX coxdél—Bthd@ ancke 6ydepnsoBaHHbIX
nap OTCbIIAOTCH pacnopﬂamemo, KOTOpbIN,

= %@ﬂaeT 5TW KOOPAMH gggl-wﬁenﬂM 3afaun Reduce
e

e j-bil Reduce-ncnonHnTesib CHab>XaeTcsa KoopauHaTaMn BCEX

aﬁ@ %@Miﬁcgﬁfﬁgmﬁlgr%’ nponsBeaeHHbIX
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MapReduce: moaenb n peanusauuu (9)

Peanusauusa B pacnpegeneHHou cpene (5)
BbinonHeHne MR-npunoxeHus (4)

e [locne nosiydeHns 3Tux KoopamHaT UCMONHUTEND
3aga4nm Reduce ¢ ncnosib3oBaHMEeM MexaHu3Mma
RPC

— NepEenncboliBa€T AlaHHbIE C J10KaJ/IbHbIX ANCKOB
NCNOJIHUTEJIEN 3a4aU Map B CBOIO NMNaMATb UJ1IN HA
J1OKaJ1bHbI ANCK

e [locne nepenmc;l{ @mtTOLIHbIX NAHHbIX
BbIMOJIHAETCS U 3HAaYEHUAM
NPOMEXYTOYHOro KJitoua

— AN o6pa3oBaHuUA rMBHhﬂ)@aKOBblM 3HaYeHneM
K/Ko4a

. %6BEM npOMex@@%lk OAHHbIX C/INLLIKOM
BeJ'IMK ONs BbINONHEHUHA COPTUPOBKU B OCHOBHOW

an%on b3yeTcH BHe\EIFIQFII-CICI)TDITI:VDII!)%% Kd
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MapReduce: mogenb n peanusauum (10)

Peanusauusa B pacnpegeneHHou cpene (5)
BbinonHeHne MR-npunoxeHus (4)

e [lanee Reduce-ncnosiHUTeNb opraHn3yeT UMK no
OTCOPTUPOBAHHbIM MPOMEXYTOYHbIM AAHHbLIM U
ONS KaXXAoro YHMKasbHOro 3Ha4eHus Kaya

— BbI3bIBAET MOJIb30BATE/bCKYO PYHKUMIO Reduce ¢
nepenayen em B KayecTBe apryMeHTa 3Ha4YeHUs Kida U
COOTBETCTBYIOLLErQ MHOXXeCTBa 3HA4YEeHUN

o PesynbTupyowvB\HIIQBAln Reduce

006aBNATCA B OKOHYaTEbHbIN Pe3y/ibTUPYIOLLNNA
dann ganHoro RedtBibik@Hntens

" pandpnmment acniddbaber nporsSR
alil_i)bbéﬁﬁ'eﬂﬂ, Bbﬁbgﬁrﬁéwap%duce
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MapReduce: mogenb n peanusauum (11)

Peanusauusa B pacnpeaneneHHou cpege (6)
BoinonHeHne MR-npunoxeHus (5)

e [locne ycnewHoro 3aBeplueHns BblNOJIHEHUS
3anaHnsa MapReduce pe3synbTaTbl pa3MeLlaTCsd B
R dannax pacnpeaesieHHON PansioBON CUCTEMBI

— WMEHAa 3TUX pe3ynbTUpyrLmX danioB 3a4atoTcs
NoJib30BaTENEM

Ob6bIYHO HE Tpe%c'ﬁiﬁ(a H}ITb MX B OQUH

dann,.noTomy Y eHHble paunnsbl

MCNOJIb3YIOTCS B Kmﬁ OAHbIX

— A9 3anycka cneany AaHNA nnu

- KOM-nMbo Apyro éléﬁgieﬂeHHOM NPUTOXEHUM,
poE MOXET Moy Hble AadHHbIE U3

HEeCKOJIbKUX (PansioB

anpens OaHHbIX
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MapReduce: mogenb n peanusauum (12)

Peanusauusa B pacnpegeneHHou cpeae (7)
OTtka3oycTton4mBocTb (1) Otkas ucnonuutens (1)

e Pacnopaautenb nepnoanyecky NocbislaeT KaXXaoMmy
NCMNOJTHUTEJTIO KOHTPOJ1bHbIE coobLueHuns

e EcCnn HEKOTOPbIN UCNOSIHUTENb HE OTBEYAET Ha Takoe
cooblleHne B TeYeHNne HEKOTOPOro YCTaHOB/IEHHOIO
BPEMEHM,

— pacnopsaanTtesib CHUTAET €ro BbilleawnM mn3 CTposd
e B 3TOM cny4ae Bce 337a4n Map, y>Xe BbINOJIHEHHbIE U ELLE

BbINOJIHSABLUMNECS 3T

— NepeBOAATCS B CBOE M@MMG, "

— MOXHO0),3aHOBO nnaHmﬁBéle_lvgf NOJIHEHWE APYIMU
NCAONHUTENSAMU é

e AHaAJIOrMYHO pacnopaauTesib NOCTYMNAET CO BCEMU 3aJl@a4yaMu

Re%ﬁ, BbII'IOﬂHFIBUJVIMl/@a'IgE%FBLUMM NCMNOJIHUTENEM K
MO y OTKa3a

anpens OAaHHbIX
2010 . 2010 35



MapReduce: mogenb n peanusauum (13)

Peanusauusa B pacnpeneneHHou cpene (8)
OTKa3zoycTon4mBOCTb (2) OTtkas ucnonuutens (2)

e 3aBepliumBLUMeca 3agadunm Map

BbINOJIHAOTCA NOBTOPHO MO TOWU NMPUYUHE,
4yTO

— NX pe3ySibTUPYIOLME NMapbl COXPaHAIUCL Ha
NTOKA/NIbHOM [ANCKE OTKa3aBLUEro UCMOJHUTENS

~ 1 nostomy HeSOHHAL P ablrux yanax
° 3aBepmmsmmec;¥£%e|§||%Reduce NOBTOPHO
CH,

BbIMOJIHATb HE T MOCKOJ1bKY

= 2>8pe3ynbmpyrou@aﬁﬁ>bl COXPaHSOTCH B

rnobasnbHOM pacnpeaeneHHon danioBou

anpenrs:  OaHHbIX
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MapReduce: mogenb n peanusauum (14)

Peanusauusa B pacnpegeneHHou cpege (9)
OTkKkasoycTon4mBocCTb (3) OTtkas ucnonuutens (3)

e Ecnn HekoTopad 3agayvya Map BbiNoHANACE
ncnoaHmTenemM A, a NOoToM BbIMNOJIHAETCSH
ncnoaHumuTenem B, To

— 06 2TOM (paKkTe OnoBeLLaTCa BCe

NCMNONMHUTENU K@lﬁ w 3a4a4n Reduce

e Jltob6ada 3amava Reduce, koTopasa He ycnena
npoYnTaTh uaHHMBth@weaeHHble

MczgmmeneM A'6a3|:|

— nocse 310ro 6y,c|,eT YATATb AAdHHbIE OT

dllp&diAvrens B0AHHDBIX
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MapReduce: mogenb n peanusauum (15)

Peanusauuna B pacnpegeneHHou cpeae (10)
OTKa3zoycTon4ymBocCTb (4) Otkas pacnopsautens (1)

B peanusaumax MapReduce ot Google n Hadoop
Kakas-nmbo penamkauus pacnopsantens He
NpoOn3BOANTCS

e [MOCKONbKY pacrnopsaanTeNnb BbINOJIHAETCH TOIbKO
B OZIHOM y3/1€e KJlacTepa, ero oTkas
MasnlOBEPOSTEH, U ecnm OH CNny4vaeTcs, TO

— aBapuMNHO 3aBep e@ EIHIITHEHVIE MapReduce
e OaHaKo OTMe‘-IaeTCFI L|To HEeCJIOXXHO OpraHmn3oBaTb

e HoecKt COpPBRpAEIPeacneHiYIo

paz'gpﬂ,qmenﬂ qTO@ééEﬂyqae OTKa3a MOXHO
AN B oS ERIR e
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MapReduce: mogenb n peanusauum (16)

Peanusauusa B pacnpegeneHHou cpege (11)
OTKa3zoycTon4mBOCTb (5) Cemantuka npu Hanuumm otkasos (1)

e Ecnn obecneunBaeMbie Nosib3oBaTensaMmu @yHKLUN
Map n Reduce aBndawTca AeTepMUHUPOBaHHbIMU

— T.€. BCeraa BblaAalOT OAHN N TE XXE PE3YJibTaTbl MNPU
OANHAKOBbIX BXOAHbIX AAdHHbIX,

e TO NPU UX BbINOTHEHUWN B Cpeae pacrnpeaeneHHoun

peannsaynu Mag{a:b é?@:lx YCJIOBUSAX

obecneymBaeT T T, KaK

— Mpwn nociaengoBaTes eHl/Il/I BCEU MnporpamMmmbl
MNP OTCYTCTBUU Kam%

° 3 Y, 6

r@wdpHocTH qgmiﬁgﬁﬁ?fbﬁﬁifgf -
aﬁ’ffé‘ﬁ?l NaHHbIX
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MapReduce: mogenb n peanusauum (17)

Peanunsauusa B pacnpegeneHHou cpeae (12)
OTKa3zoycTon4mBoCTb (6) CemanTuka npu Hannumm otkasos (2)

e Ka)xaasd BbiNoJsIHAEeMas 3a4dada 3anncbiBaeT CBOU
pe3y/ibTaTbl B YaCTHble BpeMeHHbIe (daWsibl

e 3apadya Reduce nponsBoAUT OANH TakoWu ann, a
3ana4a Map - R @annos, No 0AHOW Ha KaXAayto
3a4a4y Reduce

e [lo 3aBepLlueHnmn I?@aqm Map ncnonHuTennb

NOCbIIAET pacno 1{% ep@'qm_leHme B KOTOPOM
YKa3bIBalOTCA MMEHAa MEHHbIX (PanoB

e [lpn nonyyeHun TaM)BH:meu,eHMﬂ

pacrnopsanTesnb 3anoMMHAET 3T UMEHA (Daln1IoB B

CB% CTPYKTYpax ‘a%@bl

e [1OBTOpHbIE COOBLIEHNS O 3aBEPLUEHNN OAHOU U

aTIpEsTFRRas M3 AHRURKOTC
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MapReduce: mogenb n peanusauum (18)

Peanusauusa B pacnpegeneHHou cpeae (13)
OTKa30ycToONM4YMBOCTb (7) CemaHTuka npu Hanuumm oTkasos (3)

e [1pun 3aBeplieHNN 3aaa4mn Reduce ee NCNOJSIHUTENb
aToMapHbIM 06pa3oM NepenMeHOBbIBAET
BpEMEHHbIN hann pe3ysibTaToOB B OKOHYaTE/IbHbIN
OEN

e Ecnun ogHa v Ta Xe 3aaava Reduce BbINOIHAETCSH
HECKO/TbKUMU NCMOSIHUTENSAMU, TO

— Ans HOTOUT r Un eT
ST kS Oy REAT one el Sy

e Ecin B Mcnonb3yeg|%" EH,EHGHHOVI
dannoBon cuctem lﬁ&:ﬂ nepeMMeHoBaHUS

ABAFYTCS aTOMapHOlﬁé)&

- Z§3yanaTe B pan I'ereMe COXpaHATCH
PeE3YyJibTaTbl TOJIbKO Kakoro-nmbo OAHOIo BbINMOJIHEHUA

anperrgedice  NaHHbIX
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MapReduce: mogenb n peanusauum (19)

Peanusauusa B pacnpegeneHHou cpeae (14)
Pe3epBHble 3agaum (1)

e Yalle BCero K yBeamyeHuto obuiero
BpEMEHU BbIMNO/IHEHNS 3aA4aHUS
MapReduce npunBoaAnUT Hann4yune
"oTcTarowmnx" ("straggler™)

— Y3/10B KJlacTepa, B KOTOPbIX BbIMNOJIHEHUE

OJHON U3 nocwﬁaﬁap nnn Reduce
3aHUMAET Heo BpeMs
— Ha ep, n3-3 O HencnpaBHOC
nnckoBore yorpdAB Rl €0 e EIPaEHEETE
o MATYEHUS M bl "OCTaroWwWmx" B
M&pReduce npmmmsyﬂ cneayouwunm
aPRIEA Y@ MG HHBIX
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MapReduce: mogenb n peanusauum (20)

Peanusauusa B pacnpegeneHHou cpeae (15)
Pe3epBHble 3agaum (2)

e Korga 3agaHue 61mM3nTCAa K 3aBeEpPLUEHUIO, ANS
BCEX elle He 3aBepLInBLUNXCA 3a4a4 Ha3Ha4vYatoTCs

— AonoJiHnTes1ibHblEe, pe3€PBHbIE UCIMOJIHUTETIN

e 33/1a4a CYUTAETCS BbINOJIHEHHOMN,

— Korja 3aBeplUaeTcs ee NepBUYHOE WU PE3EPBHOE
BbIMNO/IHEHUE

e D5TOT ME&XaHU3M rlégpﬂ@f)aﬂ‘raKMM obpasom,
)

4yTOObI MOTpebrieHne 'BbIUNENNTENbHbIX PeCcypCcoB

BO3pacTasio He 6on9ﬂ31q HEeCKOJ/1bKO
NPOLEHTOB ble

" Coond BuimonHatin G MR-sana
anpens OaHHbIX
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MapReduce: mogenb n peanusauum (21)

PaclwumnpeHHble Bo3amMoxXHocTu (1)
PyHKUMA-komobuHatop (1)

e B HEKOTOpbIX cnydasx B pe3ynbraTax 3agavun Map
COLLEPXNTCH

— 3Ha4uUTEeNIbHOE YMNC/I0 MOBTOPALLUMXCA 3HAYEHUN
NMPOMEXYTOUHOIro KJtoua,

® 4d orpeaesieHHa4d noJjib3oBartesieEM 3ala4a Reduce
- ABN4eTcs KOMMyK@?QﬂQ}?Q aTUBHOM
e B Takux cnydad b MOXET
onpeaennTb aononmaqg—léo dyHKLUUIO-
IHET),

koMmbuHaTtop (Com
S OJIHAKLWYHK YacT rreraunio TakKmx AaHHbIX A0
%Elepeﬂaqm no CETVIﬁa@EP

-aﬁm?I , fommb;%%%mmﬂ Ha TOW Xe
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MapReduce: mogenb n peanusauum (22)

PaclumpeHHble BO3MOXHOCTHU (2)
PyHKUMA-KOMOUHaTOP (2)

e O6bIYHO ANg peanusaunn yHkuumn Combiner
MCMOJSIb3YEeTCs TOT XXe CaMbIi KoA, YTO U ANS
peannsaunn @yHKumnmn Reduce

e EANMHCTBEHHOE pa3ninyme mexay @yHKUUSMU
Combiner n Reduce coctounT B cnocobe paboThl C

NX pe3yanMpyroH6/pE|§<
e Pe3synbtaTtbl GYHKLUNHM RedlCE 3annCbiBalOTCA B

OKOHYaTe IbHbIW cbq}inF@[@pTaTos

. Pe@/anaTbl Xe dyHKUnn Combiner noMellaroTcs

B @wemyTquble déa'@bFOTOpble

BNOC/eACTBUM MepechbiialoTca B 3aaa4um Reduce

anpens OAaHHbIX
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MapReduce: mogenb n peanusauum (23)

PaclumpeHHble BO3MOXHOCTHU (3)
PopmaTbl BXOAHbIX U pe3ynbTUPYHOLWUX AaHHbIX (1)

e B 6ubnunoteke MapReduce noaaep>xXmBaeTcsd BO3MOXXHOCTb
YTEHUS BXOAHbIX AAaHHbIX B HECKOJIbKUX pa3HbiX (popMaTax

e Hanpumep, B pexunme "text" kaxaasd CTpoKa TPaKTyeTCHa Kak
napa "KJitou-3HayeHune", rae KKy — 3TO CMeLleHne Ao
JAaHHON CTPOKW OT Havana danna, a 3Ha4YeHmne —
coaep>XuMmoe CTpPOKU

e B apyrom pacnpocTtpaHeHHOM (popMaTe BXOAHbIE AaHHbIE

npeacTaBnaoTCS Blj(){ﬁ ¢ ayeHue",

OTCOPTUPOBAHHbIX aaqa

e B kaxaou peanusaumu dopMarTa. BXOAHbIX AaHHbIX
M3BECTHO, KaknUM 06pa & pacwenndaTb AaHHbIe Ha

OCMbIC/IEHHbIE YacTu, KoTopble o6pabaTbiBatoTCSH

oT, HbIMW 3a4a4YaMU
. nMmep, AaHHble @O " pacwennsaTcs TOJIbKO no

rpaHuLaMMN CTPOK

anpens OaHHbIX
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MapReduce: mogenb 1 peanusauum (24)

PaclumpeHHble BO3MOXHOCTHU (4)
PopmaTbl BXOAHbIX U pPe3ynbTUPYHOLWUX AaHHbIX (2)

e [lonb3oBaTenun MoryT nobaBuTb K peanusaummn
cobcTBeHHble POopMaTbl BXOAHbIX AAHHbIX,
obecrneynB HOBYIO peasin3aumnio nHTeppenca
reader

- B peanusauunun Hadoop - RecordReader

o Reader He ob64a3aTeNibHO A0J/1XXEH YUTaTb AAHHbIE

13 daina,  Kopriopart
- %40>|<Ho nerko onpeaefnTb redder, YinTaoWn aHHbIE U3
a3bl AAHHbIX UK 0 CTPYKTYpPbl B
BUPTYa/lbHOWU HaMﬂzﬁllﬁﬁEf@
o A r’MYHbIM 06pa3zeM, NoAAepPXXUBAKOTCS

BOZMOXXHOCTU reHep EdHHbIX B pasHbIx
dopmaTax, u

aH@@dﬂZﬂﬂpOCTaﬂ k¢34 Xnpenenerns HoBbix
op

MaTOB pe3ynbTupyoLmnX AaHHbIX
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MapReduce BHyTpu napannensHou CYB/[ (1)

e QOuyeBuAHbI NpenMyLlEecTBa KJIMEHT-CEPBEPHbIX OpraHmn3aunin
CYB/[]: B TakOn apxutekType cepsep 6a3 AaHHbIX
noanepXuBaeT KpynHy 6a3sy AaHHbIX, KOTOpas
— COXpPaHAETCA B OAHOM 3K3EMIJIAPE U

— [0CTynHa 60NbLOMY YNCNY MPUOXKEHUNM, BbINOSIHAEMbIX NPAMO
Ha CTOpPOHE K/INEHTOB UN B MPOMEXYTOYHbIX CEpBEpPax
NPUNOXEHNN

e OpHaKoO aaxe npu Vm fjﬂ é SALLMOHHOW
— Wn, IpaBubHee, 0]%
e oOpraHmsaumnm 6a3 AaHHbIX, KOrga OT K/IMEHTOB Ha CepBep

6a3 naHHbIx otnpasnaA¢s Bhlel €@ypoBHeBbIe
AeKnapaTuBHbIe 3anpoCbl, B OOpaTHY CTOPOHY, OT cepBepa

K TY,
- Cbl1alOTCS pe3yib blp,aHHue, BoobLuLEe roBopH,
Npon3BOJSIbHO 60bLLIOro o6bema

anpens OAaHHbIX
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MapReduce BHyTpu napannenbHou CYB/[ (2)

e EcTecTBEeHHO, BO3HMKAET BOMPOC: HE OKAaXeTcsa 1 AelleBne,

— 4YeM nepecbllaTh AaHHbIE C CEPBEPA HA KIIMEHT ANA UX
AanbHenwen obpaboTtkn,

- nepeMecTuTb Tpebyemyto 06paboTKy AaHHbLIX Ha cepBep, bauxe
K CAMUM AaHHbIM

e B ABHOM BUAE nUaes nepemMeLleHmnst BbIYNCNEHNIA Ha CTOPOHY
cepBepa bblfia Bbicka3aHa B cTtaTbe JloypeHca PoyBa u

Mankna CtoyHbpen
— Lawrence A. Rowemmp/ab-raken The POSTGRES

Data Model
- http://www.vldb.orag/ 3.PDF

e Hameku Ha 3Ty naerw MOXHO HauUT U B bonee PaHHWNX

CTm M. CToyHbpeunk yﬁl
= HEe NMMeBLUUX Henﬁ Horo otHoweHusa Kk Cyb
Postgres

anpens OAaHHbIX
2010 . 2010 49




MapReduce BHyTpu napannensHou CYB/[ (3)

e [logaepxkKa onpeaensieMbiX Nosb30BaTENSAMU XPaHUMbIX
npoueayp, PyHKUMN N METOA0B, TUMOB AaHHbIX U TPUITTEPOB
nosABUSIaCb BO BCex pa3BuUTbIX SQL-opneHTUpoBaHHbIX CYB/

e CoOOTBETCTBYHOLME A3bIKOBbIE CpeacTBa cCneundunumMpoBaHsbl
B CTaHAapTe a3blka SQL

e bonee TOro, BO3HUK/Ia HoBas npobsema Bbibopa — OAHY U TY
xe CbYHKLI,VIOHaJ'IbHOCTb NPUIOXEHMNA MOXHO peann3oBaTh

Ha CTOPOHE CepBE OXXEHUN N Ha
KJ'IVIeH'IPe P p Iﬁﬁmplablﬂ

e OJHO3HAUYHbIX METOAOOMUN Y PEKOMEHAALNN,
cnoco6ceteytowmx npoc B HESEY, He cywecreyer

e Hanpumep, o4eBMAHO, YTQ €C/M yClyraMn OAHOro cepeepa
o eTCA HECKOJIbKO % U, TO

- rpy3Ka cepBepa Xp npoueaypamm nu dyHKLUAMMU,
pPeann3yWmMMm pyHKLMOHANbHOCTb OAHOI0 NPUNOXEHUS,

dll W*ﬁ*ecm yuleq PR ST APyruX npunoxeHnii
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MapReduce BHyTpu napannensHou CYB/ (4)

e TeM He MeHee, BO BCeEX TPAAULMOHHbIX CEPBEPHbIX .
opraHnsaumnax CYb/Zl Bo3MOXHOCTb NepeHoca BblYUCAEHUN

Ha CTOPOHY cepBepa CYLLECTBYET U HE OYEHb C/I0XKHO
peanun3yeTcs

e OpHako B napannenbHbix CYB/ aena o6CcToaT ropasao Xyxe
— B ocobeHHocTn, B CYB/[ kateropuun sharing-nothing

e BbinonHeHne SQL-3anpocos pacnapannenMBaeTCH
aBTOMaTU4yeCcKu ontT (p ?aa'JFCOB

e HO onTMMKM3ATOpP 3aNpoCeB He MOXET pacnapaiennTb
onpeaenéHHyr nonb3 Wgﬁgpéouenypy NN GyHKUUIO,

— €CJ/IM OHa HaliMCaHa H
Q@ OAHOM U3 TPpaaANUNQHHbIX A3bIKOB NMporpaMMmmnpoBaHUA

asbl
anpens OaHHbIX
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MapReduce BHyTpu napannenbHou CYB/[ (5)

e TexHM4yeckn MOXHo 6b1s10 6bl Takue npoueaypbl u
dyHKUMN BOODOLLE He pacrnapannenmBaTtb, a
BbIMNO/IHATb B KaKOM-SIMOO 0AHOM Yy3/1e Knacrepa

e HO TOrAa
— B 9TOM Yy3/ie npuwnock 6bl cobpaTtbh BCe AaHHbIE,

TpebyeMmbie Ang AYPbl NN PYHKLUUMN,
nJ1s Yero nome&&ﬁﬁﬁlﬁﬁﬂe
¢ MACCOBad nepecblyika AadHHbIX MO CETU, U
— 3TO cBesio 6bl Ha HeVEBEl'ﬂlbﬂ@ymeCTBa napannenbHbIX

CYB/,
03pOMBBOAMT6ﬂbHOCT§@w OCHOBbIBAeTCS UMEHHO Ha
NnapannenbHOM BbINOJIHEHNN
anpens OAaHHbIX
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MapReduce BHyTpu napannenbHou CYB]] (6)

e C Apyrou CTOpoHbl, HEBO3MOXHO 0643aThb
pacrnapanjenmBaTtb CBOU NMPoOrpaMMbl CaMmuX
Nnosb30BaTeNen, onpeaensaowmx XpaHnMMble

npouenypbl Uan @yHKUNUN
— HanpwuMmep, Ha ocHoBe 6ubnnotekn MPI

e Bo-nepBbIX, 3TO ;ﬁmmoe 3aHATUE ANS
pa3paboTUnNKOB ﬁb 3 IAHHbIX,
KOTOpbIE YacTo BOWHHDTCH
npodeccuoHasibHbl MMUCTaMU

e BOBROpbIX, NpU TaKéq?O% M napansesibHOM
nporpamMMMPOBaAHNN TP nocb 6bl ABHbLIM Xe

a@ﬁﬁ%npasnﬂhaﬁpﬂgﬁnemw AAHHbIX MO
Y

X
a cTepa
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MapReduce BHyTpu napannenbHou CYB/[ (7)

e HecMOTpSA Ha 3TN TPYAHOCTU, KaKada-TO
nogaep>xxKka MexaHunsMa pacnapasnnenmBaeMbiX
onpeaensaemblX NoNb30oBaTeNnsaMun npoueayp u
dYHKUMN B MapannenbHblX aHanutuyeckmnx CYbB/J
BCe-Takun TpebyeTcs
— 6e3 3TOro aHaJMTUKu BblIHY>XAEHbI BbINMOJIHATb dHAJIU3

NAHHbIX HA KU p&&lﬁﬁfm aHLUMNAX,

¢ [MTOCTOAHHO TI1€E €HTpPaJ/IbHOIo
XpaHW/INLWa AadHHbIX AaHHblE BECbMA bonbworo ob6bema

— apyroro cnocoba pEM:BaH/BrenpOCTo HeT

e KaK MokKa3bIBaeT OMnbIT ,qux NPON3BOACTBEHHbIX
pa 6oToK, Ana o6 NS BO3MOXXHOCTEW
pHOro nporpa HUS B MAQCCUBHO-

e, o ce s &ﬂﬁlﬁhﬁaioﬂiﬂfﬂé%duce
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MapReduce BHyTpu napannensHou CYB]] (8)

e Peyb naeT o napannenbHblX aHanutnyecknx CyYb/
— Greenplum Database komnaHun Greenplum u
— nCluster komnaHunn Aster Data Systems

e O6WMM B Nnoaxonax obemx KoMnaHUM ABNSETCH
TO, 4UTO

- MoAenb MapRed ra-THyTpm cybA, v
— BO3MOXHOCTSAMMU 3me eanm LMW MOryT NoJ/ib30BaTbCH

pa3paboTunKn aHa PUNOXEHNI
Pa3nunuue COCTOMTFﬁ%ﬁ& MOXHO
n020§OBaTbc;| BO3M By MapReduce:
— B Greenplum Database = Hapsay c SQL,

anpersgte -2 JJaHHbIX
2010 r. 2010 S



MapReduce BHyTpu napannensHou CYB/[ (9)
Greemplum — MapReduce HapaBHe ¢ SQL (1)

e (CHa4vana HeMHoro norosopum o6 obuien punocopumn
KoMmnaHumm Greemplum, npuBeallen ee, B HaCTHOCTU, K naee
noaaepxXkKm texHosiormm MapReduce Hapsay € TEXHONOrUEN
SQL

e [lo MHeHUIO naeonoros Greemplum mn OCHOBHbIX
apxutektopoB Greenplum Database

- [xo3e XennepcreuH v gp. MOlNyune criocobHoCTn: HOBbIE
rnpuembl aHaimn3a K
— http:Y/citforum.ru Qﬁﬂﬁb@%d skills/
e BO3pacTaloWnM YpoBEHb BOCTPEOOBAHHOCTU XPaHUANLL,

AaHHbiX 1 onepatusHold Bif{EaHHbIX, BO3MOXHOCTb 1
Lienecoobpa3HOCTb MCMOJIB30BaHWUA TPpebyeMbIX anmnapaTHbIX

cpﬁg B MaculTabax 066 bHbIX rMoApa3aeieHni
KO NA NPUBOAAT K N TWU nepecMoTpa
"opToAoKCanbHOro" noaxoAa K opraHm3aumm XpaHuiuniy

afipens OaHHbIX
2010 . 2010 56




MapReduce BHyTpu napannensHou CYB/M (10)

Greemplum — MapReduce HapaBHe ¢ SQL (2)
MAD Skills (1)

e [lpeanaraercs u peasnsyeTcs HOBbIW NOAX0A K aHanusy
AaHHbIX, KOTOpPbIX naeonorun (M Mapkertonoru!) komnaHuu
CBA3bIBAlOT C abbpeBnatypon MAD

e VIHTepecHas urpa csioB, KOTOPYO TPYAHO Bblpa3uTb Ha
DYCCKOM SA3bIKE

e Mad NpMMEHUTENbHO K TEXHOJIOFMN O3HAYaEeT, UYTO 3Ta
TEXHOMI0rna cnerka 6e€3yMHa 1 y>k BoO BCAKOM cnyqae He

° ?nggesgvcl acjllcb):?mbl 59 @”SQQQ;I-ET bsecrsime

CrocobHOCTU, @ 3HAYUT, I nara€Masn TEXHOJI0Irns, no

MHEHUIO ee TBopLoB, opf M@ble MOME3HENLINMMY
KayecTBaMu
C HOZ eenplum MAD - abbpeBnaTypa OT
Feen OasBI
ile u
angens OaHHbIX
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MapReduce BHyTpu napannensHoun CYBM (11)

Greemplum — MapReduce HapaBHe ¢ SQL (3)
MAD Skills (2)

e Magnetic (MarHeTUM4YHOCTb) NPUMEHUTENIBHO K XPaHUIULLY
AaHHbIX O3HA4YaeT, YTO OHO AOJIKHO ObITh "nMpuUTAraTesibHbIM"
NO OTHOLWIEHNIO K HOBbIM UCTOYHNKAM AaHHbIX,
NOSIBNAIOLWMMCS B OpraHu3aynm

e JlaHHbIE N3 HOBbIX NCTOYHUKOB AOJ/1XKHbI NNEFKO U MPOCTO
BK/1IOYHATbCA B XpaHWUWTINLWLE AAHHbBIX C MNMOJ/Ib30OU AJiA
dHAJINMTUKOB

e Mpu Mcnonb3OBaHMm rpa—ﬁ'opToAOKcaanoro")
noaxoaa K opraHus m aHHbIX, Angd
NOAKYEHNS HOBOIrO MCTOYHUKA AaHHbIX TpebyeTcs
pa3paboTka u anMeHmengeCTByromeﬁ npoueaypsbl
ETL, a BO3BMOXHO, U U3 €Mbl XpaHuUIuua AaHHbIX,

= 3yJibTate 4ero no HUoHNE HOBOIMrO MCTOYHUKA AAHHbIX
3aTANrMBaAETCA Ha MHOIM4Aa M BOBCE KOH4YAETCHA

HUN4YEM

anpens OAaHHbIX
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MapReduce BHyTpu napannensHoun CYB/M (12)

Greemplum — MapReduce HapaBHe c SQL (4)
MAD Skills (3)

o Agile (rmbkocTb) — 2TO NnpeaocTaBngemMas

aHaNNTUKAM BO3MOXXHOCTb NPOCTbIM 06pa3oM U1 B
ObICTPOM TEMMNE

— BOCMPUHUMATb,

— KnaccmpuumpoBaTb,
— Mpou3BOAUTL U

- nepepa6aTb|BaTb|€®5P€|)ﬂOpaT

e [lns sToro TpedyeTcd 6asa‘AaHHbIX, Ornyeckas u
dunsnyeckas CTpYK'I')é ep>XaHne KoTopou
MOIYT MOCTOAHHO U 3MEHATbCH

o Bazgmme oT 3Toro,§%ﬁjM0HHblM XpaHuUnuam
il IX CBOUCTBEHH OCTb, CBA3aHHadA C

iﬁ TbiO A0 E_ﬂ;iHOIé% TWaTeAbHOro
d BaHUS hi HUS



MapReduce BHyTpu napannensHoun CYB/M (13)

Greemplum — MapReduce HapaBHe ¢ SQL (5)
MAD Skills (4)

e Deep (ocHOBaATe/IbHOCTb) O3HAYAET, UTO
aHaNUTUKaAM AO0/IHKHbl MpeaoCTaBASATbCS
cpeAcTBa BbIMOJIHEHUSA NPOU3BOJIBHO
CJTOXHbIX CTAaTUCTUYECKUX a/IrOPUTMOB HaA
BCEMU AAHHbIMU, HAXOASALLMUMUCS B

XpaHunuwe A
— bes n0Tpe6Hoﬁ§§)ﬁ9;pva1;6pa3uos UnNu

BbIOOPOK
o XpaHunuuie ,anKIb%!_IR!J%KHo CNYXUTb
- BB ocHosaTenbHGRBPIUTOPUEM AAHHBIX,

— TaK U cpeaon, NoanepPXXUBAKOLLEN BbIMOHEHUE

arPeRAx anropAdpH bIX
2010 . 2010 60



MapReduce BHyTpu napannensHoun CYB/M (14)

Greemplum — MapReduce HapaBHe ¢ SQL (6)
MAD Skills (5)

e bonee nogpobHo paccMoTpuM oanH acnektT MAD-
aHaINTUKKU, KOTOPbIX NPUBEN K peanusaunu
CUCTEMBI C nouaemeom MHTepdencos n SQL, u
MapReduce

o Kak cuutatoT pa3zpabotunkn Greenplum Database
X03sieBaMu byayuiero Mmpa aHanmsa NaHHbIX
NO/MKHbI CTaTb a

e DaKTMYyeCcKHn, Ha 3TO Hal'lp eHbI BCE aAClEKThbI

MAD- aHanMTMKM NMBHblE

e HO, B YaCTHOCTU, 3TO O3HAYAET BCAYECKYIO

r| DXKKY Hanuca algggnomﬁosaHMﬂ B cpeae
nmuwa AaHHbIX 6pa3HbIX

aﬁfi@f‘fﬁe“”x “HaMABIX
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MapReduce BHyTpu napannensHoun CYB/M (15)

Greemplum — MapReduce HapaBHe ¢ SQL (7)
MAD Skills (6)

e [lapannenbHasa CYBA Greenplum Database aenanacb Ha ocHoBe
CYb/[ PostgreSQL, aBnswowenca 3aKoOHHOM HacneaHuuen Postgres

e [lOMMMO CBOMX MPOYMNX AOCTOUHCTB, Postgres 6bisia nepBou
paciwmpsemon CYb/J

e [lonb3oBaTtenu Postgres Mmornun onpenenstb CO6CTBEHHbIE

— npoueaypbl U PyHKLNN,

— TWNbl JAHHbIX U gaxe
— MeToAbl A0CTYNa K qUPYKT 4 NaMsaTun

e OTUN BO3MOXHOCTU pac%ﬁ%ﬁéﬂmm NnepeHaTbl U
pa3BuTbl B PostgreSQL

e Hapsaay c TpaAUUMOHHBIM tgre bikoM C, on4
nporpaMMmUpoBaHung cepB%Bi'gEl eHnn B PostgreSQL MOXHO

NCrnoJib30BaTb, B HaCTHOCTU, NMONYyJIApHblE CKPUTTOBbIE A3bIKHU

- 2% 0a3bl

- on

anpens OAaHHbIX
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MapReduce BHyTpu napannensHoun CYB/M (16)

Greemplum — MapReduce HapaBHe ¢ SQL (8)
MAD Skills (7)

e B Greenplum Database Ha ocHOBe 3TUX BO3MO>XXHOCTEWN
paclunpeHnmn cnctembl obecrnevyeHa pacllMpeHHasa cpeaa,
Nno3BondLWaa Ha ypoBHe d3blka SQL onepupoBaTtb TakKuMu
MaTeMaTnyeCcKUMMMU 06 beKTaMmn, Kak BEKTOPbI, DYHKLUUN U
dyHKUMOHaNbI

e [lonb3oBaTenn MoOryT onpeaensatb CO6CTBEHHbIE
CTaTUCTUYECKNE aNirOPUTMbl U B MOJTYaBTOMATUYECKOM

pexume pacnapani Q |§.T.HeHme No AaHHbIM B
MaCCUBHO-MNapane
— YTO 4aAaCTO ABJ1A€TCH OYHEHDb HETpMBMaﬂbHOVI 3a.£|,aL|el‘/'|

e OpnHako B 1t060OM cnyanB:HBr?'lmeaHmm Takoro
noaxoaa K aHanu3y AaHHbIX NoJib30BaTeNAM-aHaIUTUKaAM

npggmcg MMETb AeNlo eK/lapaTuBHbLIM A3bIKOM SQL, a
Ka TalT naeonoru ,
—  AN9 MHOMMX aHaJIMTUKOB U CTaTUCTUKoB SQL-

anﬁéﬁlﬁMDOBaHme ﬂ)éﬁl‘l;fil_l)WHMTEHbelM M HeyAO6HbIM
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MapReduce BHyTpu napannensHoun CYBM (17)

Greemplum — MapReduce HapaBHe ¢ SQL (9)
MAD Skills (8)

B kauecTBe anbTepHaTuUBbl aHanutTuyeckomy SQL-
nporpammunpoBaHunto B Greenplum Database
obecneymBaeTcs NoJIHOMPaBHasa peann3auns
MapReduce, B KOTOpOW

— NPEAOCTaBIAETCA AOCTYN KO BCEM NAHHbIM,
COXpaHAEeMbIM B XpaHW/inwe AaHHbIX

[Mpwn MCﬂOﬂb3OBamlqﬁ|€ﬁ §€ aHaJIMTUKN
NMyT-COOCTBEH ansg HUX
npoueaypHbin KoA

— MOX>HO Mcnonb3osamalﬁlh]ﬁ n Python

" MatoT, KakK 6& INONTHATLCSA UX
a TM B MAacCuB hnenbHoi cpene,
— MOCKOJIbKY 3TO BbII'IOJ'IHEHVIeI:O)I'IlggaETCFI Ha NPOCTYIO

p@distiapreductl dHH



MapReduce BHyTpu napannensHou CYB/M (18)
Greemplum — MapReduce HapaBHe ¢ SQL (10)

Peanusauua MapReduce B Greenplum Database (9)

e SOpOM CUCTEMBI ABMSIETCS
npoLeccop NoToKoB
AaHHbIX (Dataflow Engine)

e 3aMeHa COOTBEeTCTBYlOLLEro
KOMMoHeHTa aapa PostgreSQL
ansa obecneveHus

— MaCCUBHO-TMapa’iyiejibHOIro
BbIMNMOJIHEHUNA 3arllp )I-I '

— 6a308BbIX PYHKLMO
BO3MOXHOCTEN, TpebyeMbIX

anga nogaep>XxXkKm Mmoge -
MapReducé3 MBHb
e B ﬁggﬂaTe SQL-opu C@MDOBaHHaH CYB[ n MapReduce

pa T Cc 06WmmM aap PXXMBAKLWMM MaCCUBHO-
napasinenbHy obpaboT

aANPEITspatensogtda HHBIX
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MapReduce BHyTpu napannensHou CYB/M (18)
Greemplum - MapReduce HapaBHe ¢ SQL (10)

Peanusauua MapReduce B Greenplum Database (9)

o OyHKUMN Map n Reduce B cpeae Greenplum
Database MoXHO nporpaMMmmpoBaTb Ha
NoNyJsIipHbIX CKPUNTOBbLIX A3bikaxX Python n Perl

e MOXHO MCMOJIb30BaTb pPa3BUTbIE NMPOrpaMMHbIE

CpeAcTBa C OTKPbITbIMM KOAAMU, coAepXXallmecs B
DEMNO3UTOPUAX

- Python Package K@Pﬂ T
— Comprehensive Perl Arc |\/Eew@e§vork (CPAN)
e B cocraBe aTux DEIMBIFHBrEB HaXO04OATCHA

~ CcpeacTBa aHanu3a HEeCTPYKTYPUPOBAHHOIO TEKCTA,

= NCTUYECKNE UNHC bHble CpeacTBa,

- %@hmampbl cbowa@ﬁﬁj‘m XML un
anmgéLma%SEmwﬁlgf%ACTsa, noTeHUmManbHO
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MapReduce BHyTpu napannensHoun CYB/M (19)

Greemplum - MapReduce HapaBHe ¢ SQL (11)

Peanusauua MapReduce B Greenplum Database (10)

B cpene Greenplum Database npunoxeHunsam MapReduce
obecneuymBaeTcsa AOCTYN K AAHHbIM,

— XpaHawumca B pannax,
— npepoctasnsseMbiMm Web-cantamu u
— [aXe reHepupyemblM KOMaHAaMu ornepaumoHHOW CUCTEMBI

HOCTyn K TaKMM AaHHbIM He BleYeT HaknagHblX pacxoaos,
accounmpyembix ¢ ncnonbzosaHnem CYB/:

— 6NTOKMPOBOK, KopnOpaT

— XypHanausauuu,
- (uKCalumun TpaH3aKkum

C Apyron CTOPOHHI, 3¢%‘GH:RJIQAOCTYH K AAHHbIM,

Xp bIM B 6a3e AaHHbLX, NoAAEepPXXMUBAETCH 3a CYeT
Bbl eHna MR-nporp JEE Greenplum Database

STO NO3BONAET NU3bexaTb pacXodoB Ha MepPEChbINKY. AaHHbIX

anpens OaHHbIX
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MapReduce BHyTpu napannensHou CYB/M (20)
Greemplum - MapReduce HapaBHe ¢ SQL (12)

Peanusauunsa MapReduce B Greenplum Database (11)

e Apxutektypa Greenplum Database C

paBHonpaBHoOW noaaepxkonm SQL n MapReduce
NO3BONSET CMeWnBaTb CTUIN NPOrpaMMUPOBaHUS,

— aenatb MR-nporpamMmmbl BuaAnMbiMu ang SQL-3anpocoB u
HaobopoT

e Hanpumep, MOXHO BbIMNOJIHATL MR-NporpamMmbi

Haa Tabanuamu F% g

— [nga 3Toro Bcero Ji qpﬂpﬁegp -CKaBaTb I\gapReduce
YTO BXOAHbIe AaHHb aMMbl AO/MKHbI BpaTbCs U3
Tabnuubl ﬁ %DI-[E:%

e [logkQnbKy Tabnuublba3 AaHHbIX Greenplum
D ase XpaHATCS HHbIMWU MeXAay
HEeCKO/IbKUMU Yy3/laMU KJlacTepa,

A QBT v e on 3202 VB
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MapReduce BHyTpu napannensHoun CYB/M (21)
Greemplum — MapReduce HapaBHe ¢ SQL (13)

Peanu3auunsa MapReduce B Greenplum Database (12)

e Kak n B aBTOHOMHbIX peann3aumnax MapReduce,
pe3ysbTaTbl BbiNoHEHNA MR-nporpaMMm MoOryTt
COXPaHATLCA B panoBOUN CUCTEME

e HO HACTONbKO »Xe NpPOCTO CO 6panTb
pe3ynbTUpyroLwme aaHHble B 6a3e AaHHbIX C
obecneyeHnem T aHBaKLI,l/IOHHOl/I NOJITOBEYHOCTMU
XPaHEHUS 3TUX ‘R aT

e B panbHenweMm 31U HHbI MoryT
aHaNM3npoBaThCA, AT PRYY C NpUMEeHeHneMm
SQL-3anpocos RE

" o napan R opasom  He
aﬁbﬁfﬁ J'IVILIJHVIﬁ-gﬁﬁﬂDB% pacxoaoB
2010 . 2010 69



MapReduce BHyTpu napannenbHoun CYB[M (22)
Aster Data — MapReduce kak ocHoBa UDF (1)

e Y komnaHuu Aster Data nmeetca cBowu cnoraH Big Data, Fast
Insight, KOTOpbIN, MO CYyTX, O3HAYAET TO XE caMoe

— npeBpalleHne MacCMBHO-NapanieNbHOro XpaHuanuia AaHHbIX B
aHanUTM4JecKyto niatgopmy

e U anga aToro ToXxe ucnonb3lyetcsa TexHonornsa MapReduce,
BCTpoeHHasa B CYb/]

- 3Spuk OpugmaH v Ap. SQL/MapReduce: npaktn4eckui rnoagxos K
noAAepXXKe CaMOOIUCbIBAEMbIX, MOJIMMOPGHBbIX W Napasiesin3yemMbix
dyHKUNM, ornpesgesis

-  http: /Hcitforum.ru/ddt mﬁ@ﬂ-ata sgl _mr/

e OpaHako, B oTninume ot Greenplum, 3Ta TEXHONOIMA NPUMEHHAETCS

He ans.0becneyeHnsa anb H BHewWwHero cnocoba
06paboTKN AaHHbIX, a W:BEFTEP

- eaimdaunm HoOBoro M HMN3Ma
Qg)pomo pacrnapannenunea 3 Bienm MapReduce),
aMOOMNUCbIBAEMbIX U

* MOAUMOPMHBbIX TabNNUYHBIX DYHKLNNA,

a rl ﬂ'emggtlx nonwonraslﬂn_vl BlrxaeMbIX U3 OrnepaTopos
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MapReduce BHyTpu napannensHon CYB/M (23)

Aster Data — MapReduce kak ocHoBa UDF (2)
NMpeanocbinkm n npenmyuwiectea SQL/MapReduce (1)

e [lo MHeHUIO OCHOBHbIX pa3dpaboTunkos CYB/[ nCluster,
AeknapaTtuBHbIA A3blIk SQL BO MHOFOM OorpaHuyuBaeT
ncrnonb3loBaHne aHanutTnyeckux Cyb/l

e C O0HOM CTOPOHbI, HECMOTPS Ha NMOCTOAHHOE HapalluBaHUE
aHaJIMTUYECKNX BO3MOXHOCTEN 3TOr0 A3blKa, A9 MHOTUX
aHa/IMTUKOB NX OKa3blBaeTCd HeAO0CTaTOYHO

e C ApYyrom CTOpOHbl, 3TV BO3MOXHOCTW MNOCTENEHHO

CTAaHOBATCH TaKUMU MQMHHTHHMM, yTO

— 3a4acTyto CTaHOBM NpoLeaypHbI Koz,
pellakoWmmn YacTHYO0 aHaIMTUYECKYIO 3adavy

e Hakoneu, ontumusatod4 BirtHed& SQL-oprenTrposaHHbix

CYB/[] NOCTOAHHO OTCTAlT OT pa3BUTUA A3blKa, U MNJIaHbI

CT1 IX dHAJIMTUHECKU I@g‘)B MOTI'yT 6bITb BECbMA
Ad OT ONTNMAJ1bHbI

— YTO npumBoAUT K UX HEAQOMNMYCTUMO AOJIrOMY BbINOJIHEHUIKO, A

anpen s o nSEBIX
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MapReduce BHyTpu napannensHoun CYB/M (24)

Aster Data — MapReduce kak ocHoBa UDF (3)
NMpeanocbinku n npenmywectea SQL/MapReduce (2)

e OTU NpobnemMbl HaCTUYHO PELLATCH 3a CYET NoAAEPXKNU
B SQL-opneHTnpoBaHHbiX CYB MexaHuama UDF

e Takue dyHKLMM MO3BOMIAOT NOSIb30BATENAM pPELLATh
BHYTpM cepBepa 6a3 AaHHbIX CBOU MPUKNaAHble 3a4a4uu

— MYTEM HanMMCaHUs COOTBETCTBYIOLLErO NMpoLeaypHOro Koaa

e OaHako TpaAMUMOHHble MexaHu3Mbl UDF
pa3pabaTbiBannChb acyere Ha "o%mysnosble" CyYbA, wn

— NO>YMOJIYaHUIO N H O nocsneaoBaTesibHOE
BbinofHeHne UDF

e ABTOMATNYECKOE pacmﬁﬂ@me )
nocnenoBaTeNbHOro BHO-NMapanjienbHou
cpﬁgf pasgeneHuem I%HHbIX s1B/ISIEeTCS

HOMN HepeLeHHOo "

anpens OAaHHbIX
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R
MapReduce BHyTpu napannenoHou CYB/[ (25)

Aster Data — MapReduce kak ocHoBa UDF (4)
NMpeanocbinku n npenmywectea SQL/MapReduce (3)

e B Aster Data aons
obecneyeHud
MeXaHun3Ma
eCTeCTBEHHO
pacnapanie-

pa3paboTaHa

MHPPACTPYKTYP , : .
SQL/MapReduceEi;/II3 -

b Zﬁgﬁgﬁ pMoB:aeHMHaoﬂlﬁ@gmﬁg-Lr-la pannenbHoM
anpenda-"s*" naHHbIX
2010 r. 2010 i




MapReduce BHyTpu napannensHon CYB/ (26)

Aster Data — MapReduce kak ocHoBa UDF (5)
Mpeanocbinku n npenmyuwecrtea SQL/MapReduce (4)

e OpraHusauusa cpeabl SQL/MapReduce obecrneunBaer
cneayroLwime BO3MOXXHOCTU:

— MOXHO 3(PPEKTUBHO BbIMNO/IHATL B "pefIAUMOHHOM" CTUMNE
ornepauun Haa Tabnuuamu ¢ ncnonb3oBaHmem SQL, a
"HependauMnoHHbIe" 3a4a4M N ONTUMMU3ALUUU — BO3Jlaratb Ha
SIBHO MporpaMmMmmpyemMsblie npoueaypHbie @yHKUWUN;

— MOCKOJIbKY DYHKLUWN BbIMOMHAOTCA HaA COrjlacoBaHHbIMU

AaHHbIMU N3 Tabn | becneumnBaeTcs
COF/1aCOBAHHOCTb é'f'

— oueHo4YHbIN (cost-based) onTMMU3aTop MOXET NPUHUMATb
pelleHns o cnocobe gpl ESQL—3anpocos,
coaepXxaLmx Bbl308m‘p%] duce-dyHKLNN, Ha OCHOBE
Z)CTOBepHov’l CTAaTUCTUKW AAHHbIX;

3oBaTtenun nClust opMmynunpoBaTtb SQL-
OCbl C MCMNOJIb30B OKOYpPOBHEBbIX CPeaAcTB
aHanM3a AaHHbIX, BoroweHHbIX B SQL/MapReduce-

arnpes: OaHHbIX
2010 . 2010 74



MapReduce BHyTpu napannensHoun CYB[L (27)

Aster Data — MapReduce kak ocHoBa UDF (6)
NMpeanocbinku n npenmywectea SQL/MapReduce (5)

e SQL/MapReduce-®yHKLUMN MOXXHO NpoOrpaMMmUpoBaTh Kak Ha
TPaAMLUMOHHBIX 13blKaX nporpamMmupoBaHus (Java, C#,
C++), Tak n ckpuntoBbIX A3blkaX (Python, Ruby)

e HezaBMCMMO OT UCMOIL3YEMOIO A3blKa NPOrpaMMmMpPOBaHUA,
3TN TabnnyuHble PYHKLUNN ABNAOTCSA CAMOOMUCbIBAEMbIMU W
rMoJINMOPPHbLIMU

e OpaHa M Ta Xe DdYHKLUUSA MOXET NPpUHMMATb Ha BXoA Tabnuubl

C pa3HbIMU cxeMaMI/!{eQnIDIQ a
— YHKLMSA HacTpauBa i—pp I/ro CXeMYy BXOAHOW
Tabnmubl Ha 3Tane popMMpoBaHUSA NjaHa 3anpoca,

cogepXawero ee Bb|3(v1 BH bl e

e 1 BblAaBaTb Tabnunubl TakXXe C pa3HbIMU CXeMaMu
= 2 LMs cama coo6maﬁﬁ PPBLUMKY 3arnpoca CXemy
ro pesynbTaTa Ha ﬁEp MPOBaHNA MNaaHa 3anpoca
e D710 cBoncTtBo SQL/MapReduce-dyHKUUM ynpoLlaeT

amﬁgﬁﬁ'aﬂ%&”:;%ﬁme n cnocobcTByeT
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MapReduce BHyTpu napannensHon CYB/ (28)

Aster Data — MapReduce kak ocHoBa UDF (7)
NMpeanocbinku n npenmywectea SQL/MapReduce (6)

e CuHTakcnyeckme ocobeHHocTn onpeaeneHnsa SQL/MapReduce-
dYHKLUNA N X CEMAHTUKA AeNnarT 3TU NporpaMmMHble 06bLEeKThI
ecTecTBeHHbIM 06pa3oM napannennsyemMmbiMm No AaHHbIM:

— BO BpeMms BbINOJIHEHUSA ANSA KaXaAon MyHKUMKM obpa3yroTcs ee
3K3eMNn4apbl, NapanasenbHO BbIMOJIHAEMbIE B Y3/laX, KOTOPblE coAepXXaT
TpebyeMble faHHble

e Bbi30Bbl PyHKLMI NoAobHbI Noa3anpocamM SQL, 4yTto obecnevynBaer
BO3MOX>XHOCTb KOMMNO3MLUNN DYHKLNN, NPU KOTOPOW NMPU Bbl30BE
(dYHKLUMM BMECTO Cne 4. Tabnunubl MOXHO
3a/laBaThb BbI30B ApPYr 65

e HakoHel, BHeWHASA 3KBMBAJIEHTHOCTb Bbl3oBa SQL/MapReduce-

dyHKUUM noa3anpocy noizﬁglﬂ'1 Q
— NPUMEHATb Npun dopMunp lial. QL-3anpoca C BbI30BaMU TakKmnx
i\‘/HKLI,VIVI 06bIYHYIO OLI,EHOLIH:/}O OoNTMMU3ALUIO HAQ OCHOBE CTAaTUCTUKMU, a

e
alabll)nHeHMH dYHKUMNA N BbIYNCNEHNS

MMUYECKN U3MEHATb N
HacToAwmx SQL-noa3anpocos

anpens OaHHbIX
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MapReduce BHyTpu napannensHoun CYB/M (29)
Aster Data — MapReduce kak ocHoBa UDF (8)

Peanusauyua SQL/MapReduce (1) Cuntakcuc Buizosa (1)

e Bbi3oB SQL/MapReduce- 1
dYHKUNN MOXET FROM functionname(
MNMPUCYTCTBOBATb TOJIbKO ON table-or-query
B KayeCTBe 3/1eMeHTa L ARTLTTOR B @XpKispes
CMUCKa CCbIJIOK Ha Tabnuubl
pasaena FROM SQL-3anpoca

e B pazgene ON, KOTOpbIN ABASETCSH
eIMHCTBEHHbIM 064 m M BbI30Ba,
yKa3biBaeTcs nm6oﬁw IW%ﬂ?MapReduce-3anpoc
— SQL-3anpoc, Bbi3oB SQL/MapReduce-pyHKUNN NNn NPOCTo NMS

Tabanubl
e Bo Bpemsa ¢ opMMposamHah%lgnpoca coaepxallero

Bbl QL/MapReduce-g#¥/HKUNN, CXEMOWU BXOAHOM
Ta bl 3TOr0 Bbl30Ba cXeMma pe3ysibTaTa
3anpoca, ykasaHHoro B pasaene ON

anpens OaHHbIX
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MapReduce BHyTpu napannensHoun CYB/M (30)
Aster Data — MapReduce kak ocHoBa UDF (9)

Peanusauua SQL/MapReduce (2) Cuntakcuc Boizosa (2)

e Pasgen PARTITION BY S
YKa3b|BaeTCﬂ TOJIbKO B ON table-or-query
[(PARTITION BY expr, ...]
BbI3OBax [ORDER BY expr, p]

SQL/MapREdUCG CbYHKL',MV' [clausename(arg PR P
Haj pa3aenamu

— aHanore yH XO4HOW MoAenu
MapReduccIDy %Wmﬁé'f

e B 3TOM cny4ae PARTITION BY
yKa3blBaeTCH cn%@gﬁﬁamemﬁ Ha

OCR@Be 3Ha4YeHNFYBY)bIX NPON3BOANTCS
pa3jeneHune Tabnnusl,

aﬂpeﬂy{luMPOBﬂalﬂmBQ@mene ON
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MapReduce BHyTpu napannensHoun CYB/M (31)
Aster Data — MapReduce kak ocHoBa UDF (10)

Peanusauua SQL/MapReduce (3) Cuntakcuc Buizosa (3)

e [Ipn Hannymnm pasgena

FROM functicnname(

PARTITION BY B Bbi30Be 0¥ Lahile-orcauary

MOXET COoAEeP>KaTbCA U Egﬁgg;g" BY exPr’] o]
expr, ...

pa3,£l,e1'| ORDER BYI [clausename (arg, ...) ...]

yKa3blBaloLWMM Ha NOTPeEOHOCTH .
B COPTUPOBKE B HbIX

NAHHbIX A0 pean @E@B@-ﬁayH KLU

e HakoHelu, Bcne 3 M)@El ORDER BY MOXHO
YKa3aTb NMPOU3BOJI U ONONOJIHUTENBbHbIX

pasym/10B CO cneumaﬁﬁgagm aprymMmeHTamu
Ha 3TUX pa3aeno . HUS apryMeHTOB
SQL Reduce-@yHKLUUIO NpU ee
anﬁé‘iﬁ%ﬁﬂ‘;’;uBmQﬁépHeH i P
2010 r. 2010 79



MapReduce BHyTpu napannensHon CYB/M (32)
Aster Data — MapReduce kak ocHoBa UDF (11)

Peanusauua SQL/MapReduce (4) Mogent BuinonHenuns (1)

e B cpene SQL/MapReduce ncnosnb3yercss Moaesnb
BbINOJIHEHUSA PYHKUMN, aBnsaowascsa obobuieHneMm Mmoaenu
MapReduce

o OyHkuma SQL/MapReduce MOXeT ObITb

- nnbo ¢yHkuymnen Hag ctpokamu (row function),

- nunbo pyHkumnen Haa pasgenamu (partition function)

e ODyHKUMKM NEpBOro Typa ABNAeTCA aHanoramMmm @yHkuun Map
K/laCcCn4eckom Moz, HWYHKLMM BTOPOro
TUNa — aHasoramu

e [loCKOJIbKY, KaK omeqmgm, B pasaene ON BbI30Ba
SQL/MapReduce-dpyHK olep>XaTbCs Bbl30B

Apyrom SQL/MapReduce-dyHKLUNH,

- B/CRene SQL/MapRedu eTcsa nboe uncno n nbon
AOK BbI3OBOB (PYH Reduce,

— @ He TOJNIbKO XecTKas nocneagoBaTenbHOCTb Map-Reduce,

A PeFiFas caco g HisTIe
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MapReduce BHyTpu napannenbHon CYB/M (33)
Aster Data — MapReduce kak ocHoBa UDF (12)

Peanusauua SQL/MapReduce (5) Mogent BuinonHenuns (2)

e [Ipn BbINOMHEHNN DYHKLUMN HAA CTPOKaAMU Kakaas
CTpoOKa BxXoaHou Tabnunubl o6pabaTbiBaeTca poBHO
OAHWM 3K3eMNA4poM 3TON PYHKLNN

e C TOYKM 3pEHNSA CEMAHTUKUN Kaxxaas CTPOKa
obpabaTbiBaeTCcqd He3aBMCUMO, MOSTOMY BXOAHASA

Tabnuua MO)KeTI!§ SK3eMMnasgpam

dyHKLUUM Nnpouns WOM,

e ViESHHISTE SRS

o A XXA0WN CTPOKMU HQW Tabnnubl @YHKUUS
ngg’?pOKaMm Momeﬁﬁ%lmsoumb HU OoAHOM

aﬁﬁ)éfh §5| MOXeT ﬂ%ﬁﬁ_elgb(lecmnbm CTPOK
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MapReduce BHyTpu napannensHon CYB/M (34)
Aster Data — MapReduce kak ocHoBa UDF (13)

Peanusauua SQL/MapReduce (6) Mogent BuinonHenus (3)

e [lpn BbINOMTHEHMN DYHKLUUW HaA pa3AaesiaMu Kaxaasa rpynna
CTpOK, o6pa3oBaHHad Ha OCHOBEe crneundpukauumu pasgena
PARTITION BY Bbl30oBa pyHKUUN, 0bpabaTbiBaeTCsaA pOBHO
OAHWUM 2K3eMMMSAPOM 3TOU PYHKLUNN, N STOT IK3EMMJIAP
nosyvyaeT BCe rpynny LEesMKoMm

e Ecnu B BbI30Be hyHKUUM coaepxutca pasgen ORDER BY, 1o
3K3eMMnaapbl PYHKLUM MONYyYaloT pasgesibl B yXe

yrnopsio4YeHHOM BU
e C TOYKWU.3peHUda ce g&alamen
obpabaTbiBaeTcss He3aBUCUMO,

- uto’obecneunsaet soAPRdryl @@pannennsma Ha yposHe
pa3nenos

® Anm,qoro BXOAHOIO ﬁﬁngﬂJYHKLMH Had CTPOKaMu
MO e Npon3BoaunTb CTPOKWU, a MOXET
NMPON3BECTU HECKOJIbKO CTPOK

anpens OaHHbIX
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MapReduce BHyTpu napannensHon CYB/M (35)
Aster Data — MapReduce kak ocHoBa UDF (14)

Peanusauua SQL/MapReduce (7) Oco6enHoctu peanusauumn (1)

o [1na peanusaumun SQL/MapReduce-dyHKLNN
MO>XHO MCMNO/1b30BaTb pa3Hble A3blK1, HO BCE OHU
ABNAOTCA 0ObEKTHO-OPUEHTUPOBAHHBIMU

o Kaxpada SQL/MapReduce-dpyHKUUA peaninlyeTcsd B
BUAE OTAE/IbHOro Kflacca, u npu BbipaboTke

NnJiaHa BbINOJIHE iﬁj a, coaeprkatllero
BbI30Bbl TAKUX m w XXZ0ro BbI30Ba
obpa3yeTrcsa obbekKT, %@ﬁd eTSIBYIOLLEro Kaacca C
obpalleHneM K ero | HCTPYKTOPY

g?gg ?:J;ll/:j :l)s[;yechyH@cg%Iﬁ Ly dYyHKUNUN U
amﬁﬂ%&%’ﬁimﬁﬁw -
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MapReduce BHyTpu napannenbHon CYB/M (36)
Aster Data — MapReduce kak ocHoBa UDF (15)

Peanusauua SQL/MapReduce (8) Oco6enHoctu peanusauun (2)

e B3ammMoaencreme onTMMmM3aTopa 3anpocoB C
MHULMNANTN3ATOPOM PYHKLUUU NPON3BOAUTCH Yepes
cneunanbHbln 06bEKT, Ha3blBae€MbIV KOHTPAKTOM

BpeMmeHu BbinosiHeHus (Runtime Contract)
e AHanNuU3npys BbI3OB PYHKLUUN, ONTUMNU3ATOP

BblABJ14ET
- MMEHa U TUnbl ampﬂ%@@-&oamm Tabnuubl, a
TaKXe
— WMEHa U 3Ha4YeHus Mﬁ!ﬁlhlgnonmmnwux
METpPOB
ZgBeTCTBymmMMQa%bJM 3anosiHdeT )
e Nnojsd EKTA-KOHTPAKTA, KOTOPbIA
aﬁéé%enaemmﬁﬁﬂﬁﬁgampy dyHKUNMU
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MapReduce BHyTpu napannenbHoun CYBM (37)
Aster Data — MapReduce kak ocHoBa UDF (16)

Peanusauua SQL/MapReduce (9) Oco6enHoctu peanusauumn (3)

e MIHMUManmn3aTop 3aBepLUAET MNOAroTOBKY
KOHTpaKTa NyTeM 3arnoJIHEHUS ero
NOMNONIHUTENbHbIX MOJIEN, COAEPXKALLUUX, B
4YaCTHOCTH,

— MHMOPpMaLUUIO 0O CXeMe pe3y/bTupytoLen Tabnuubl,

e 1 obpaulaeTcd K te obbekTa-
KOHTPaKTa Nﬁﬁﬁ&ﬁ@%

* Ha ocHoBe roToBOrp KOHIBRESTa NPOAO/KAETCS
BbipaboTKa naiaHa BbINOJIHEHNS 3anpoca, U

- aﬁ KOHTPaKT cob pv nocneaytowem
onHeHnn SQL/Ma ~pyHKUMM BCEMU ee

anperida™™ naHHbIX
2010 r. 2010 35



MapReduce BHyTpu napannensHon CYB/M (38)
Aster Data — MapReduce kak ocHoBa UDF (17)

Peanunsaumna SQL/MapReduce (10) Oco6enHocTn peanusauun (4)

e Hamnbonee BaXxHbIMM MeTOAaAMU UHTEPXDENCOB
K/1aCcCcoB AN PYHKUMMN HA4 CTPOKaMu u
pasaesnaMun ABnsaTCA MeToabl
OperateOnSomeRows 1 OperateOnPartition

e [1pn obpalleHnn K aTuM MeTo,u,aM
~ peasibHOM BbII'IO yromem DYHKLMK

B KQUecTBe apryMe OB r| ,Cl,arOTCFI

— uTepartop Haz CTPOM\BHESIIepaﬁoTKM KOTOPbIX
BbI3bIBAETCA MYHKLUMNA, U

R0 salialol 6o 1 -] G
anpens OaHHbIX
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MapReduce BHyTpu napannensHoun CYB/M (39)
Aster Data — MapReduce kak ocHoBa UDF (18)

Peanusauua SQL/MapReduce (11) Oco6eHHocTn peannzaumn (5)

e YT106bI MOXXHO 6bIJZI0O HAYATb MCNOJIb30BATh
HekoTopyto SQL/MapReduce-dpyHKLNIO, €€ HYXHO
MHCTAaNINpPOBaTb

e [1ns 3TOro ncnonb3syercs 06N MeXaHU3Mm
MHCTannaumn dpannos, peann3oBaHHbIN B nCluster

e DTOT MEXAaHU3M pernumpyeT ana BO BCEX

paboyux ysnax @@lﬂOpaT

o [lanee npoBepsieTCs, YTO 3TOT PanJ1 COAEPXKUT
SQL/MapReduce-pyHBIHISI@ TakXe BbIACHAOTCH
ee cTaTnyeckmne CBOUCTBA:

- %&GTCH 1N OHa cby@.ag’llﬂf CTPOKaMU UMK Xe Haa

nienamm,

aﬁpOée T /1IN OHa ﬁﬁﬁlﬁ(ﬁfwampa nT.A.
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MapReduce BHyTpu napannensHoun CYB/M (40)

TakuM obpa3oM B 3TUX ABYX CUCTEMaX
obecrneunBaeTcs BO3MOXHOCTb pa3BUTOrro

aHanmn3a AaHHbIX NO6/IN30CTU OT CaMux
AAdHHDbIX

PaspaboTumkn cepBepHbIX aHANUTUYECKUX

NPUIOXXEHUN H Oan8 ré)aquMBarOTc;l
moaesnbio MapR

- B 60/bLen CTeneHlmegﬁg ém Database,
B MeHbllen — B nCl 1

H ue noanOBa% N npoueanypHbIn KoAa
O pacnaparn TCS MO AAHHbLIM B

a%‘"é”ﬁ?ﬁ’ "aP AR R A
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MapannenbHasa CYB[l Ha ocHoBe MapReduce (1)

e B ctatbe CToyHb6penkepa n ap., NoCBALLEHHON CPaBHEHUIO
3P PeKTUBHOCTM TexHonormn MapReduce n MacCMBHO-
napanneneHbix CYb npu pelwieHnn aHaanTuyecknx sagad,
YyTBEpPXAaJl0Cb,

— 4TO pa3BUTOCTb U 3PEJZIOCTb TEXHOJI0rMM rnapassiesbHbix CYB/]
kareropuun sharing-nothing no3Bosisietr UM 06X0A4UTbCS

CTOy3J10BbIMW KJiacTepaMn AJIA NMNOAAEPXKXKKNU CaMbIX KPYTTHBIX
CerojHAlWHNnX aHa myecknx 6as faHHbIX netabanTHoOro

macLtaba OEQ |'| O pM aT

e BwmecTe ¢ TeM, ocobble KduecTBal MacCLITabupyeMoCcTn 1
OTKa3oyCToOM4YMBOCTU T MﬁapReduce NpOoABNAIOTCA
Nnpy UCNONb30BaHUN K Ica4amMu y3J710B

e W3 ATQr0 Aenancs BbiBOA.YTO B 0603pnMoM 6yayLleEM 3TU
KayZcRsa He SaBNSKTCS bHO Heo6XxoAUMbIMK AN
na enbHbIX CYB/]

anpens OAaHHbIX
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MapannenbHasa CYB[l Ha ocHoBe MapReduce (2)

OaHako Cnycrta BCEro HECKOJIbKO MECSLEB
nosABU/1AdCb CTaTbsd, B KOTOPOWU 3BYYAT Yy>XE€ COBCEM
apyrme MOTmBbI

— ABu 3unbbepluay v 4p. HadoopDB: apXUTeKTyYpPHbIN
rmbpusg texHosiormm MapReduce n CYB/] Ans
aHaIMTNYeCKux paboymx Harpy30oK

- httD://citforum.g%&ﬁiﬁ%‘lf/hadooodb/

B Hel roBoputcH, POCTOM 06BbeMa
ANAHHbIX, KOTOpble TpebyeTcqg aHanM3npoBaTh,
Bo3zpacTtaeT un yncnlibirlimbHni,

- %HOD,AGFDKKM KOTO%IX HY>XHbl K/1aCTepbl C YAUCIIOM

B, 6bo/ibLUE CTa a3b|

B TO Xe BpEMA, Cl/:IMeI-OLI.I,MeC}:I B Ha6CTOFILLI,ee BpEMA
amm%%%zwﬁmmf%ﬁogw
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NMapannenbHasa CYB[ Ha ocHoBe MapReduce (3)

e 3T0 06bACHAETCA creayrWwmMMn NPpUYNHAMN:

— [lpn BO3pacTaHuUM 4ymncna y3soB KJlacTepa Bo3pacTaeT
BEPOATHOCTb OTKA30B OTAEJ/IbHbIX Y3/10B, @ MACCUBHO-
napannensHole CYB/[] npoekTupoBanncb B pacyeTe Ha peakue

OTKa3bl
— CoBpeMeHHble napannenbHble CYB/ paccynuTaHbl Ha
OAHOPOAHYIO annapaTHY cpeay
® BCE Y3Jibl KﬂaCTeKO@'Ia,D,aPOT O,EI,HOVI N TON Xe

npounsBoAUTENbH RJT'!Q %‘!"
N MOJIHOWN OAHOPOAHOCTMU

— a Npw3HayuTenbH
cpenbl \AobuUTbCa NoYTU HeBOBMO)KHO

- Jlo fiocheaHero BpeMeV[lP €DueHb Hebonbloe Yncno
CMCTEM aHaNUTUYECKMX ba3 AaHHbIX, ANS AOCTUKEHNS

yeMOMN NponU3BOAUT QCTU KOTOprX TpeboBanuch
ngy¥Tepbl C boniee 4yem MM AECATKaMM y3/10B
e [loaTOMY cyu.leCTByrou.uAe napannenbHble CYB/[ npocTto He
Tecm%osanm&) B 6os1ee MacwTabHOW cpeae, U Npu nx AasbHENLWeM

a ' p@ 6MPOBaHMM I ekEs 16 Henpeasuaentbie

eckune npo6
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MNapannensHaa CYB[] Ha ocHoBe MapReduce (4)

TpebyeMble xapakKTepUCTUKM MacluTabnpyemMmocTu
M O0TKA30yCTOMYMBOCTU MOXKET obecnevynTb
TexHosiorna MapReduce, NOCKOJIbKY

— OHa C caMoro Hadana paspabaTbiBasiaCb C pac4eToM Ha
MacwTabupoBaHme A0 ThICAY Y3108,

- 1 ee peanusaumnyg pT Google adhdEKTMBHO UCMOAb3YeTCS
019 NoAAepPXKKU @;I@ B SBLMI 3TOM KOMNaHUM

HecMoTps Ha TO, YTO M3Ha4YasibHO TEXHOIOFUS
MapReduce opueniAidEHpEE: Ha 06paboTky
HELTRYKTYDPUPOBaAHHRIX TEKCTOBbIX AaHHbIX,

— CTHbI MoOKa3aTen a3lb'IMepbl ee MCNob30BaHUS
anst 06paboTkn OrpoMHbIX 06 bEMOB CTPYKTYPUPOBAHHbIX

anpess NaHHbIX
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NMapannenbHasa CYB[ Ha ocHoBe MapReduce (5)

OaHako 06bekTMBHO Npu obpaboTke
CTPYKTYpUpPOBaAHHbIX AaHHbIX MapReduce He
MOXEeT KOHKYpupoBaTb C napannenbHbiMmn CYBA
Mo NPOU3BOAUTENIbHOCTHU,

— YTO 06BSACHSAETCH OTCYTCTBMEM CXEMBbI Y
O6pa6aTbIBaeMbII<<1aHHbIX, MHOEKCOB, ONTUMM3aL K

3arpocoB u T.4. OpnOpaT

B pe3ynbTaTe Npw BbINOJHEHUN MHOMMX TURAMYHBIX
aHannTuueckmx sadBddblpReduce
NoKa3blBaeT NPON3BAANTENBHOCTb,

= € UeM Ha rnopsa a:ab:-lfomyfo
rnpomn3BoAnNTEe/IbHOCTH napasiiesibHbix CYB/

anpens OaHHbIX
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NMNapannenbHasa CYB[ Ha ocHoBe MapReduce (6)

e B npoekte HadoopDB cneunanuctbl n3 yHnBepcuteToB Yale u
Brown npeanpuHMMatoT NOMbITKY co3A4aTb rMOpUAHYIO CUCTEMY
yrnpaBneHns AaHHbIMU,

— coYeTawlwyto npenmyulectsa TexHosnornn u MapReduce, u
napannenbHbiXx CYB/]

e MapReduce obecneymnBaeT KOMMYHUKALMOHHYIO
NMHPPaCTPYKTYpYy, 06beanHSIOLWY0 MPON3BOJSIbHOE YNCO0 Y3108,

— B KOTOPbIX BbIMNOJIHFHFTCA SK3eMNNsapbl TpaanumoHHon CYB/
e 3anpocbl opMynup @parlq@léa L, TPAQHCANPYIOTCS B

cpeny MapReduce, u
— 3HauyuTenbHasg 4yacTtb pﬁ W NEperaeTCa B ak3emnngpsl CYB/
e Hannume MapReduce 06 lﬁf&ﬁé
- TabnpyeMoCTb 1 OTK@30YCTOUYNBOCTD,
a Mzglwosame B y3naX D 3¢pd CYBA nossonsiet 4o6uUThCS

—  BbICOKOM npon3BoaANTENTIbHOCTH

anpens OaHHbIX
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MapannenbHasa CYB[l Ha ocHoBe MapReduce (7)
O6wasn opraHnsauma HadoopDB (1)

e OCHOBOM CUCTEMBI
ansetcsa Hadoop

MapReduce [
e K Hen pobaBneHbl

KOMMOHEHTHI

KOMMNUAaUnmn

NOCTYyMawwWmMX B[S S—

cucTtemy SQL—3ar|poI:<iD _________ warama | N
3arpysKu u O] (Rt s R st
KaTa/lormn3mpoBaHus | | . '

[ e e - —————————— e

NaHHbIX, cBA3n ¢ CYb/
camMux Cyb/l MBH

o [p ann3aunm BCeEX KPMMNOHEHTOB CUCTEMbI MAKCUMalbHO
nc 30BaJINCb NPUro bToro nporpaMMHbie
CpeAcTBa C OTKPbITbIMU UCXOAHbIMU TEKCTAMMU

anpens OAaHHbIX
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MapannenbHasa CYB][l Ha ocHoBe MapReduce (8)

O6wasn opraHnsauma HadoopDB (2)
Hadoop MapReduce (1)

e Hadoop MapReduce onnpaetcsa Ha
pacrpeaeneHHyro gannoByto cucremy HDFS
(Hadoop Distributed File System)

o Qannbl HDFS nmetloT 6104HYIO CTPYKTYPY, U
6/10KM oAHOro awnsia pacnpenendrTcs no y3nam

OaHHbIX (DataNq@

e dannosBasd cucrtema Jggcl)%QTan-lc;u
LEHTPAaSIN30BaHHbI MeM BblAENIEHHOro
y3/la UMeH (NamelM?él;,IIE@OTopOM

no@@pmmsammﬂ Mﬁﬁ@lﬁ'ble 0 phannax

— B TOM 4yucne, o6 nx pasmepax, o paaMmelleHnn 6/10K0B U

anperis ™+ naHHbIX
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MapannenbHana CYB][l Ha ocHoBe MapReduce (9)

O6wasn opraHnsauma HadoopDB (3)
Hadoop MapReduce (2)

e B camon cpene Hadoop MapReduce
noaaep>XMBarTCA OAUH Yy3en-pacrnopsaanuTens
- B Hadoop oH Ha3biBaeTca JobTracker

® |1 MHOIO Y3/10B-UCMOJIHUTENEN
— 3Aaecb TaskTracker

e B y3ne JobTrac naaHnpyeTcd BbinosiHeHNUe MR-

3a/laHUM, a TakK @I?ﬂ adrca paHHble 0
rack

3arpy3ke y3noB Ia r U AOCTYMHbIX

PEEY PEaR NWBHbIE

° I<a>|< e 3aaHune pa3buBaeTcs Ha 3aga4un Map u
%e KOTopble H PPATCA y3/10M JobTracker
TaskTracker

arl m‘gﬁ;i?ﬁfg E'(FI‘IEI—I%TM AAHHbIX U
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MapannensHana CYB[l Ha ocHoBe MapReduce (10)

O6wasn opraHnsauma HadoopDB (4)
Hadoop MapReduce (3)

e TpeboBaHMe NOKANbHOCTU YAOBJIETBOPSETCH 33
cyeT TOro, yto JobTracker nbiTaeTcsa Ha3Ha4dyaTb
Kaxayto 3aaadvy Map tomy y3ny TaskTracker,

— [AN19 KOTOPOro AaHHble, o6pabaTbiBaeMble 3TON 3a4aYen,
SABMSAOTCS NOKaNIbHbIMU

e banaHcmpoBKa Hm CIULaeTCa nyTem
Ha3HaYyeHunsd 3a4 mé&%%m y3/1aM

TaskTracker

e Y3nbl TaskTracker r'/elﬁilau?ll-@cm NoCbINalT B

bTrack §
iubraLne o cocaBloran
anpens OaHHbIX
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MapannenbHaa CYB[l Ha ocHoBe MapReduce (11)

O6wasn opraHnsauma HadoopDB (5)
Cob6cTBeHHbIe KoMnoHeHTbl HadoopDB (1) KonHekTop BA (1)

KoHHekTop 6a3 AaHHbIX obecneuymBaeT MHTEPMENC
mexay TaskTracker n HezaBucumbiMu CYBA,
pacnosiaraemMbiMn B y3/1ax Kiaacrtepa

DTOT KOMMOHEHT pacwunpdaeTt knacc InputFormat u
SIBJISETCS YaCTbO COOTBETCTBYOLLEN BUBNnoTeKkn

OT KaxAaoro MR"F@@ZUFTU‘ SfHeKTop MocTynakoT
SQL-3anpoc, a TakKX& riapaMeTpbl NOAKTIOYEHNSA K

cucreme 6a3 AaHHB I BH B

—~ ykKa3saHue gpamueepa JDBC,

= zagqep CTPYKTYpbI B@@MHHHX nT.a.

anpens OaHHbIX
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[MapannenbHaa CYB[ Ha ocHoBe MapReduce (12)

O6wasn opraHnsauma HadoopDB (6)
Cob6cTBeHHbIe KoMnoHeHTbl HadoopDB (2) KonHekTop B (2)

TeopeTnyeckn KOHHEKTOp obecnevynBaer
noaknodeHne K nrwbon JIDBC-coBMmectumon CYB/

OaHako B Apyrmux KomnoHeHTax HadoopDB
NPpUXOANTCHA YUYUTbIBATb CNeUun@unKy KOHKPETHbIX

CYB/, nockonbKy Angd HUX TpebyeTcsa no-pa3HoMy
ONTUMNU3NPOBATL 3anpocChl

B ncxogHbix 3KC%@pﬂ-@paQﬁOﬂbBOBaﬂaCb

peann3auna KoHHekTopa angd PostgreSQL, a B

MNO3XE YXKe Yyrnomu oTOpas
RRHBTE

NOKOJIOHOYHAs CU
BQ%OM cnyyae, ﬂ%ﬂ’ | HadoopDB 371a
D 3aumsa obecne CTEeCTBEHHOE U

ALSRBIIS o AR nakrbix
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MapannensHana CYB[l Ha ocHoBe MapReduce (13)

O6wasn opraHnsauma HadoopDB (7)
CobcTBeHHble KomnoHeHTbl HadoopDB (3) Kartanor (1)

e B kaTanore noaaep>xnmBatroTcs MeETaAaHHbIE ABYX
COpPTOB:

— rapamMeTpbl noakstovYeHns K 6a3e AaHHbIX (ee
MecTopacnosioxeHue, knacc JDBC-apanBepa, y4eTHbIe
JaHHbIE) U

— OonucaHue HabopPB AaHHbIX, COAEPXALLUXCA B KacTepe,

pacnoJioXXeHue mpaT

KaTtanor coxpaHsercd B @opmate XML B HDFS
e K Hemy o6pawatoTdd BddtpdCker n TaskTracker

an I60pKN AaHHbpe, TPEOYEMbIX ANS
M poBaHus 3aaa@a@ dph60oTKM AaHHBIX
anpens OaHHbIX
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MapannenbHaa CYB[ Ha ocHoBe MapReduce (14)

O6wasn opraHnsauma HadoopDB (8)
CobcTtBeHHble KoMmnoHeHTbl HadoopDB (4) 3arpysuuk gaHHbIX (1)

e O643aHHOCTAMMN 3arpy3ymka AaHHbIX
ABNAOTCA:

— rnobanbHoOe pasaeneHne AaHHbIX MNo
3a4aHHOMY KN4y npu nx 3arpyske ns HDFS;

— pa3bueHune p,qg@ ﬁeapmlx B OIHOM Y3/€e,

Ha HECKOJIbKO O00Jree MeJIKUX pa3aesioB

(vankos);  YIBHbIE
" oro yana L voDikksanieh SR
anpensd OaHHbIX
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MapannensHana CYB[l Ha ocHoBe MapReduce (15)

O6wasn opraHnsauma HadoopDB (9)
CobcTtBeHHble KoMmnoHeHTbl HadoopDB (5) 3arpysuuk gaHHbIX (2)

o 3arBy3qvn< JAHHbIX COCTOUT U3 KOMMNOHEHTOB
GlobalHasher n LocalHasher

e GlobalHasher 3anyckaetr B Hadoop MapReduce
cneynasibHoe 3agaHmne, B KOTOpPOM
— yuTatoTcsa pannbl AaHHbIX HDFS u

— Npom3BoaunTCA nx pa3faesieHME Ha CTOJ1bKO l-IaCTel\/’I,
CKOJIbKO NMEETC pl TKﬂaCTepe
HE I

e CopTnpoBKa AaHHbIX On3BOAUTCA

e 3aTteM LocalHasher|4 R#H3P@ Y31€ KONUPYET
cooTBeTCcTBYHOLWMUMN pa3gen n3 HDFS B cBoto

o o i a2 3Bl sercram
arl C ﬁIEHHbIM Bﬁlg?_l\ilf_lMl:a;l(%MaﬂbelM pa3MeEpPOM
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[MapannensHana CYB[l Ha ocHoBe MapReduce (16)

O6wasn opraHnsauma HadoopDB (10)
CobcTtBeHHble KoMmnoHeHTbl HadoopDB (6) 3arpysuunk gaHHbIX (3)

e B GlobalHasher n LocalHasher
MCMOJIb3YIOTCH pa3Hble X3LW-MYHKLWN,
- obecneymBawLime NpMMEPHO OANHAKOBLIE
Pa3Mepbl BCEX UadHKOB

* DTN xam-cbthiQ@lpp]r@ 1OTCA OT X3LU-
dyHKLUMN, ncrnonbdyemon B Hadoop
MapReduce ans &GN naHHbIX Mo

YMPBHaHio B3 pl
e DTO cnocobcTByeT Fﬁ%qmeHmm

aggﬂ%ﬁposm HasiHBIX
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[MapannenbHana CYB[ Ha ocHoBe MapReduce (17)

O6wasn opraHnsauna HadoopDB (11)
Cob6cTBeHHble KOMNOoHeHTbl HadoopDB (7) NMnanuposanue SQL (1)

e BHewHun nutepdpenc HadoopDB no3sonser
BbIMONHATL SQL-3anpockl

e KoMNMNAUMIO N MOArOTOBKY M/IaHOB BbIMOJIHEHUS
SQL-3anpocoB Npon3BoAUT NAAHUPOBLUUK SMS
(SMS Planner),

— ABNASAKOLWMNCS pa Prﬂg aurposu_mKa Hive
e [lnaHupoBLWMKK Hive EBYET 3anpochl,

NpeAcTaB/IEHHbIE Hpy @g |veQL GCENERD
SQL) B 3aaaHna MapReduce,

%@pble BblFIOﬂHFlI-OTéa%H6ﬂVILI,aMVI XPaHNMbIMU B

dannos HDFS

anpens OAaHHbIX
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MapannensHana CYB[l Ha ocHoBe MapReduce (18)

O6wan opraHnsauma HadoopDB (12)
Cob6cTBeHHble KoMNoHeHTbl HadoopDB (8) NMnannposanue SQL (2)

e OTU 3ajaHNA NpeacTaBNATCA B BUAE
OPUEHTUPOBAHHbIX aLMKIMYECKUX rpadoB
(DAG) pendunoHHbIX onepaLuunin

- unbTpaunn (orpaHnyeHuns),
- Bbl6OpKK (NpoeKkumnmn),

- coeauHeHus, KopnOpaT

— arpérauum,
e Kaxaasa 3 kotTopHBHHbl@HAeTCA B

KQHReunepe:
—Oﬁéne o6pa6on<m6@c&bﬂo ouyepenHoro

KOpTeXxa pe3ysibTaT KaXaou onepauuu

arll PHHENsieTca Had bl Blgf@ytowen onepaumny
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MapannensHana CYB[l Ha ocHoBe MapReduce (19)

O6wasn opraHnsauma HadoopDB (13)
CobcTtBeHHble KoMmnoHeHTbl HadoopDB (9) NMnanuposanue SQL (3)

e Onepaunn coegnHeHud, Kak npaBuso,
BbIMOJIHAOTCA B 3aaa4e Reduce MR-3apaaHus,
cooTBeTcTBYlOWero SQL-3anpocy

e IJTO CBSI3@aHO C TeM, YTO Kaxaas obpabaTtbiBaemMas
Tabnnua coxpaHdaeTcsa B otaesnbHoM dpaunnie HDFS,

7
— HEBO3MOXHO HDJQQTQIJ;I'OCQ%ITHOFO pa3MeLlEHNA

coegunHsIeMbIX pa3uﬂ<§ EEEII B OZIHOM Yy3Jie KjacTepa
o [1na HadoopDB 310 lﬁa TaK, NOCKOJIbKY

CO%HHEMHG Ta6nV§
YT Pa3aendaTbCs I %ery coeanHeHud, un Toraa

aﬂﬁé?ﬁﬁm coeuMHﬁg q(izﬁ;) S{»ITOJ‘IKHYTb Ha YPOBEHb
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MapannensHana CYB[ Ha ocHoBe MapReduce (20)

O6wan opraHnsauma HadoopDB (14)
CobcTBeHHble koMmnoHeHTbl HadoopDB (10) MnanupoBaHue SQL (4)

e [Ipnmep

e [lyCTb 3a4aH 3anpoc:
SELECT YEAR (saleDate), SUM(revenue)
FROM sales

GROUP BY YEAR (saleDate) ;

e B Hive aT0T 3anpoc o6pa6aTb|BaeTC9| cneayrowmnm
obpa3om: |p Kp
— [MponssBoanTcsa CMHTaRCMYeCKn pa3bop 3anpoca, u

obpasyercs ero abgr ,E( %HTE]KCVMECKOG AepeBo.
- [Hanee paboTaeT ce M HEEL aHain3aTop, KOTOPbIN
blOopaeT U3 BHYTP anora Hive MetaStore
23HcpopMaumo 0 cxeﬁﬁéml sales, a Takxe
* MHULUMANU3NPYET CTPYKTYPbl AaHHbIX, Tpebyemblie Ans

arl peﬁ-ﬂaosava 3IEE3F'I]HEJIIIXH6OFJKM HY>XXHbIX Moen
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[MapannenbHana CYB[ Ha ocHoBe MapReduce (21)

O6wan opraHnsauma HadoopDB (15)
CobcTtBeHHble KoMmnoHeHTbl HadoopDB (11) NMnanuposaxnune SQL (5)

— 3aTeM reHepaTop JIorMyeckux naaHoB 3anpocoB

npon3BoauT njaH 3anpoca — DAG pensaunoHHbIX
orepauun

- Bcnea 3a 3TMM onTUMKM3aTOp NepecTpauBaeT 3TOT MnJiaH
3arnpoca, NnpoTankmeas, HanpuMmep, onepaunu
dunneTpaunm 6nmxe K onepaymsaMm CKaHuMpoBaHuda Tabnuu

e OCHOBHOW (PYH /] ﬁ;ﬁ aé,cia aBnsieTcs pasbueHune
nAaHa Ha a3
e B yacTHOCTK, nepen onepaunsamMm coeamHeHns u

rPYyNNUPOBKU ao6gm1|?|:c|s|:9r@aum nepepasaeneHus

naHHbiX (Reduce

23TM orepauuu omeﬁ 3y Map ot da3bl Reduce
LeHo4dHas (cost-b n3ayumst He NCNoJsb3yeTCcs, U
NO3TOMY MoJlydyaeMble naaHbl He Bceraa adpPEKTUBHDbI

anpens NAaHHbIX
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MapannenbHana CYB[ Ha ocHoBe MapReduce (22)

O6wasn opraHnsauma HadoopDB (16)
Cob6cTBeHHbIe KoMnoHeHTbl HadoopDB (12) MnanupoBaHnne SQL (6)

— [[eHepaTOp PM3nNYECKnX naaHoB
BbINOJIHEHNS 3aMpoOCOB
npeobpa3syeT normyeckmnn niaaH =
B (OU3NYECKNN, AOoMyCKatoLmnm e e
BblNOJIHEHME B BUAE OAHOro
NJIN HECKONb

MR-3a1aHU I %Opl‘lopaT
e [lepBas (M Kaxaag aHa/jornyHas)
slbie

onepaunsa Redu
noMeyaeT nepexon ot dasbl Map

Cba3e Reduce H gﬁa :gnﬁfiviiiz)(sale])ate)'
aﬂaHMﬂ MapRedu e, () JiIbHbIlé FROM sales

an péﬂiﬁﬁ”& g;;l Eﬁéﬂ}jg‘ RE |\5|0an Gom —
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MapannensHana CYB[l Ha ocHoBe MapReduce (23)

O6wan opraHnsauma HadoopDB (17)
Cob6cTBeHHbIe KoMnoHeHTbl HadoopDB (13) MnanupoBanne SQL (7)

— [MonyyeHHbI DAG cepunannsyeTcs B
dopmaTte XML

e 3a1aHNA MHNLUMNPYIOTCA ApanBepomM Hive,
KOTOpPbIN

Bilowc. 1o o i
nocopretio VHEHRIG oume Aawtbe
23 Oa3bl
anpens NaHHbIX
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MapannenbHana CYB[ Ha ocHoBe MapReduce (24)

O6wan opraHnsauma HadoopDB (18)
Cob6cTBeHHbIe KoMnoHeHTbl HadoopDB (14) MnanupoBaHne SQL (8)

e B nnaHunposBwmnke SMS ®dYHKLUMOHANIbBHOCTb
nJaHnpoBLMKa Hive pacwimpsaeTcs
crnenywwmnm ob6pasom

e Bo-nepBblX, 40 06paboTKN Ka)xaoro
3anpoca Mmogundpununpyertca MetaStore,

Kyaa rnomMeula EMpLms o
Tabnnuax 6a3€t|§ gEHIHI ngP

— [na atoro ncno/JABeIEsj@atanor HadoopDB
° ﬂ,}ﬂﬁg nocne reﬁg UMM PU3NYECKOro

3anpoca n@aabhonHeHnsa MR-
ﬁ HUI BbINOJIHAKOTCSA ABa NpoxoAa Mno

Sikdkomy nidayHDbI
2010 - 2010 112



MapannensHana CYB[l Ha ocHoBe MapReduce (25)

O6wan opraHnsauma HadoopDB (19)
CobcTtBeHHble KoMmnoHeHTbl HadoopDB (15) MnannpoeaHue SQL (9)

e Ha nepBoOM npoxoAae

— YCTaHaB/MBAETCH, Kakne cTonbubl Tabnuu
nencrtenTenibHO 0bpabaTbiBaOTCA 3arnpocomM,

— W ONpeaenaTca KNK4YN pa3aeneHns, UCMosib3yeMble B
onepauunsax Reduce Sink

e Ha BTOpomM npoxoae DAG 3anpoca 06XoauTCs CHU3Y-
BBEpPX OT onepa. HUP Mg Tabnuu Ao
dbopMUpoBaHns p r&eﬁlﬁ/ﬁ 1EpBOIi onepauunm
Reduce 'Sink

e Bce onepaunn atoun HPsjE&npeobpasytoTcs B
O4AVH NI HECKOJ1bKO -3anpocoB, KOTopble

H?IZ%KMBaFOTCFI Ha Yy ﬁm yYb/l
o BTOPHOIO €034 a SQL ncnonb3syeTtcs
epl_l,éa}'lebll/l OCHOBaHHbIVI Ha %asmnax reHepaTop

HakH
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MapannensHana CYB[l Ha ocHoBe MapReduce (26)

O6wasn opraHnsauma HadoopDB (20)
CobcTtBeHHble KoMmnoHeHTbl HadoopDB (16) MnannposaHne SQL (10)

e Takou nnaH e
Npon3BOAUTCA B TOM ’ mc.,,.,..,,*
cnydvae, ecnu tabnuua 5 o
sales aBnsgercd
pa3aesieHHOU
YEAR(saIeDateROOpI'IOpaT .

e B 3TOM cny4ae BRAALYKA BbINONHEHNA
3anpoca BbiTanknBaeTcd B CYB/1

e 3addua Map scer®@dbb 3anucoiBaeT

a?Fﬁ@HE?Tb' 3a|H§?_a”_|fch)?mn HDFS
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[MapannenbHana CYB[ Ha ocHoBe MapReduce (27)

O6wan opraHnsauma HadoopDB (21)
Cob6cTBeHHbIe KoMnoHeHTbl HadoopDB (17) NMnanupoBanne SQL (11)

e B NnpOoTMBHOM Cniy4yae
reHepupyeTcs Takou
nnaH

e [Ipn BbINOJIHEHUW 3aMnpoca
Mo 3TOMY MJ1aHy Ha YPOBHE

6a3bl AaQHHbIX N mwmﬂ T e A
HAC TN @ i~/

M B H bl e SELECT YEAR (saleDate),

SUM (revenue)

File Sink Operator
file=annual_sales_revenue

Select Operator
axpr:[Col[0). Col[a)}

Group By Operator
aggr:[Sem(i]] hev:[ ol[O] mode:

~ a AJ19 OKOHYaTeNbHOW arperauuu FROM sales
yeTCﬂ BbanﬂHeH@ Y GROUP BY YEAR (saleDate) ;
uce, Npon3BoasiLL, Me

aCTUYHbIX pe3ynbIaToB PYNMNMpPOBKH,
aFI i nonyqu Hﬁb e Ha a3e 3aga4n Map
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MapannenbHaa CYB[l Ha ocHoBe MapReduce (28)
Xapaktepuctukn HadoopDB (1)

e OnNuncaH paa 3KCNepuMeHTOB,
NOoKa3bIBAOWMX, YTO rmMbpuaHoe
Mcrnonb3oBaHue TexHonormm MapReduce u
6a3 aaHHbIX B peann3auum HadoopDB
MNO3BOJIAET AOOUTLCHA OT 3TOUN CUCTEMBI
— NMpou3BoAnUTE W,Q&a\]-epMMOVI C

Npon3BOAUTENNIbHOCTLIO NapannenbHblX CYB/, n
— YCTOUYMNBOCTMU K@ﬂméonanewno

z VSBdO.U.MTeﬂbH%gg]OB, CBOMCTBEHHOM
eauce

ameﬂ;q)memma}qpﬁl;(e pe3yibTaThbl
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[MapannensHana CYB[l Ha ocHoBe MapReduce (29)

Xapaktepuctukn HadoopDB (2)
NMponsBoauTenbHOCTL U MacliTabmupyemocTb (1)

e B 60/bLUNMHCTBE 3KCMNEPUMEHTOB

— napannenbHble CYB/[ cyuwecTBeHHO NpeBOCXOAAT
HadoopDB no npon3BoaAnUTENbLHOCTH,

— a HadoopDB oka3sbiBaeTca 3Ha4nTeNbHO (MHOrAA Ha
nopsiAoK) nponssoauTenbHee cBsA3km Hive n Hadoop

MapReduce

B skcnepuMeHTa é Cb NMOKOJIOHOYHAa4d
napanjgenbHagd W&B eKoTopas
KoMMepuyeckada napannenbHasa CYB[-X C
xpaHeHmeM TabnuAiB Efpd @M

NbLWYO NPON3ROANUTENBHOCTb, ECTECTBEHHO,
.qe CTpupoBana H3bl

— HO B psaae cnydaes HadoopDB ycTtynana en 3HaudnTenbHO

AMREFISA e #2 AT
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[MapannensHana CYB[ Ha ocHoBe MapReduce (30)

Xapaktepuctukn HadoopDB (3)
NMponsBoanTenbHOCTL U MacwTabnpyemocTb (2)

e 3HauuTenbHoOe oTcTaBaHue HadoopDB ot
napannenbHbix CYB[ 06bsaCcHAETCA TEM, YTO B
HadoopDB ncnonb3oBanack PostgreSQL, B

KOTOPOW OTCYTCTBYET BO3MOXHOCTb XpaHeHUs
Tabnumy no crondbuam

— KakK yXe oTMeua I|;|Ia6 gq_yme NCMOJIb3yeTCcs
NOKOJIOHOYHas

e Kpome TOro, B 3KC3&%%—IT X ¢ HadoopDB He
MCNO/Ib30BAJIOChb C 2 GHbIx

e H eu, B Hadoopl@e\g&gmanw 3Ha4YUTENbHbIE
AHble pacxoab nmopencrteme Hadoop

oI oo bR
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[MapannensHana CYB[l Ha ocHoBe MapReduce (31)

Xapaktepuctukn HadoopDB (4)
NMpousBoAnTENbLHOCTbL U MacwTabupyemocTb (3)

e TAaK YTO B LE/IOM Npon3BOAUTENIbHOCTb
HadoopDB He ao/ikKHa KpUTUYECKHU
OTCTaBaTb OT NMPOUN3BOANTENbHOCTU
napannenbHblX CYB/

e Bpems 3arpy3 adoopDB B
necatb pa3 6 mwﬁ%ﬂﬂcmymmero
BpeMeHun ans Haﬂgwbl\ilépReduce

o KO 3TO OKYMNaeTCs AeCATUKPATHbIM
bILLEM B MNP blvTenbHOCTM NpH

alﬂagléﬂ-ﬁHMM H?ﬁgﬁmﬁianpocos
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MapannensHana CYB[l Ha ocHoBe MapReduce (32)

Xapaktepuctukn HadoopDB (5)
MpousBoanTenbLHOCTbL U MacluTabupyemocTh (4)

e [1pn BO3pacTaHUM YnUcCna y3J710B B KJlaCTepe
npu OAHOBPEMEHHOM YyBeIn4yeHnn obbrema
naHHbliX HadoopDB (kak u Hadoop)
MacwTabunpyeTcsa noyTn JIMHENHO

e HO B 3TOM AMana3oHe He XYyXe

MacwTabupyelea N@’Ig'gc\T

- ¢ CYb-X pena obCcTodaT 'HECKOJIbKO XYXe,

e a akcnepmMeHTbiHBHIBHETEpaXx 6onbLuero
pi epa He NponzBOAUIUCH
o T To 06bexkTMEMBRBlaHHbIX B 3TOM

ariperts”” "' afHbIX
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MapannensHana CYB[l Ha ocHoBe MapReduce (33)
Xapaktepuctukn HadoopDB (6)

YcTONM4YMBOCTb K OTKa3amM U HeogHopoaHocTu cpeabl (1)

e B 3KkcnepmMeHTax C 0TKa30yCTONYUBOCTbIO U
nageHnem rnpon3BoaAnTENIbHOCTU HEKOTOPOTro Yy3/1a
cpaBHnBanncb HadoopDB, Hadoop MapReduce c
Hive n Vertica

e B nepsom cny4yae paboTta 04HOr0 U3 Y3108
perpaanacs OO EiAbR s 509%

+ o avanon cnyuae BREPIS oro yana
SaRaPnn < Goneumi BELIM a8oAa. abIBOAS ¢
anpfgm;;}gmemmlfexpamnmw dannsbl

2010 . 2010 121



MapannensHana CYB[l Ha ocHoBe MapReduce (34)
Xapaktepuctukn HadoopDB (7)

YCTONMYUBOCTb K OTKa3amM U HeOQHOPOAHOCTU cpeabl (2)

e [lpn npoponxeHnn paboTbl Nnocne otkasa y3na CYB/[ Vertica
NPUX0ANIOCh BbINO/IHATL 3anNpoC 3aHOBO C UCMOJ/Ib30OBaHUEM
pennnK AaHHbIX, U

— BpPEMA BbINOJIHEHUA 3alpOCa BO3PacCTasJio NoYyTn BABOE

e B HadoopDB un Hadoop MapReduce c Hive Bpems
BbINOJIHEHNA yBennumnBanocb npuMmepHo Ha 15-20% 3a cuet

TOro, 4To

— 3ajauu, Bblnonmm aareM y3ne,
nepepacnpenensn m MUCA y3/1aMU

e [Ipn >TOM OTHOCUTENbHA4 I'Ii:l)l/IBBO,D,VITeJ'IbHOCTb HadoopDB

okasbiBaeTcs Heckob{d Bl ¢ €1 Yy Hadoop MapReduce c
Hive, NOCKOJIbKY

= PBOM C/ly4yae o6paﬁzﬁge]{|3 oCa npoTasikmBasiacb Ha
|, coaepkalume pe AHHbIX,
— a BO BTOPOM MpMUXOAUSIOCbL KONMUPOBATb AaHHblE, HE

a n ﬁéﬂ%cg nokKarn tﬂm_;lxi_ﬁl Egi)%aﬂ:lsaromero y3na
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MapannensHana CYB[l Ha ocHoBe MapReduce (35)
Xapaktepuctukn HadoopDB (8)

YCcTONMYUBOCTb K OTKa3amM U HeogHOpPoAHOCTU cpeabl (3)

e [1pn 3amenneHnn paboTbl OAHOrO U3 Y3/10B
npon3BoanTenbHOCTbL Vertica
onpenenanacb CKOPOCTbK 3TOro y3na,

— N B 3KCNeEpMNMeEHTaxX BpeEMA BbITNOJIHEHUA
3anpoca yBenEqMBaHOCb Ha 170%

e MpU NCNOMB30 HQERpDB 1 Hadoop

MapReduce c Hiﬁgﬁg BbINO/IHEHUA
3anpoca yBsenuny b

N E@FO Ha 30% 3a 6@3Qﬂpa3OBang

pe3epBHbIX N3ObITOYHbIX 3a4a4 B

ar P@PIr Py xeHHBAKRSIX
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MapannensHana CYB[ Ha ocHoBe MapReduce (36)

e [1poekT HadoopDB npeacraBnseTcs o4YeHb
MHTEPECHbIM U NepCneKTUBHbIM

e B otnnuune ot apyrnux cucrem, HadoopDB - 31O
NPOEKT C OTKPbITbIMN UCXOAHBLIMWU TEKCTAaMU, TaK
4TO NOTeHUMaNbHO y4yacTtue B 3ToN paboTte

AOOCTYMNHO AN4 B luﬂljpgcr

e [loMnmMo npoqermem adoopDB oTkpbiBaeT
NyTb K CO34aHUIO Bmgﬁg 3BOAUTENbBHBIX,
MacLuTabunpyemblix n c!)%IToMqMBblx
Mna nenbHbIX CYb %Eose MMeKLWnxcs
NpOrPaMMHbIX CpeaCTB PbITbIMU KOAQMWU

anpens OaHHbIX
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ETL c ncnonososaHmem MapReduce (1)

e PasnnyHbix cpeacts ETL (Extract-Transform-Load)
CYLLECTBYET BE/IMKOE MHOXECTBO, U OHU MPUMEHSAIOTCS BO
MHOIMMX KOMMAaHUSAX, UCMOSIb3YIOLWNX XpaHUAnLLA AaHHbIX

— TPYAHO AaXe MbITaTbCsA KaK-TO UX KnaccupuumpoBatb U/ mnm
CpaBHMBATb

e Ho, B nto60M cnyyae, BaXHOCTb 3TUX CPEACTB TPYAHO
NepeoLEHUTb, MOCKOJ/IbKY B XPaHUIULLE AAHHbIX MO

onpeaeneHuto rnocT éllEaMblx
pasHoobpasHbIX UC
— TpaH3aKUMOHHbIX 6a3 AaHHbIX,

— coobuweHnn, yqaCTByMBﬂcBlle/Baumm bu3Hec-npoLueccos,
— 3J/IEKTPOHHOWN MOYThI,

29D manrime Hyso IRBER
Bc NaHHbIE HY>XHO I, NPUBECTU K eANHOMY
cdbopmaTy, cornacoBaTtb U 3arpy3uTb B XpaHWIULLE AAaHHbIX

aFieTtA owero 3@ H bl X
2010 . 2010 125



ETL c ncnonososaHmem MapReduce (2)

e MOXHO COrnacuTbCs, YTO NMPU UCMNOSIb30BaAHUM
OpTOAOKCa/NbHOIro NOAX0Aa K opraHm3aunu
XPaHWINLL AaHHbIX MOAKNIOYEHUE HOBOIO
MCTOUYHMKA K XPAHUINLLY AaHHbIX MOXET 3aHATb
HeJonyCTUMO MHOIMO BPEMEHU BO MHOIOM

- n3-3a I'IOTpe6HOCTVI B CO3/1aHWUWN COOTBETCTBYIOLLIEN

npoueaypbl ETL
e MOXHO cornacm@pggpa;ro ANg aHaTIMTUKOB

— opa3ao Ba>XHee I'IOM g & H I€ AAHHbIE, UEM 6bITb
BbIHY>XAEHHBIMUA )K,El, e/IEHHOE BpPEMA UX B

COrJlacoBaHHOM opMe

HaAdeepweHHo oue®@BdMTo ecnu AaHHbIE B
XpaHWUULLE AaHHBIX HE OYMLLATb HUKOrAQ, TO

NI o B aroh, aaxe
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ETL c ncnonososaimnem MapReduce (3)

e lITak, YTO Mbl UMeeM

e YMCNo UCTOYHUKOB AAHHbIX, NMPUrOAHbLIX ANA aHan3a B
COCTaBe XpaHunuula AaHHbIX, BCe BpeMsa pacTeT

e VIX pa3HOpPOOHOCTb TOXEe BCe BPEMA BO3pacTaeTr

e Bce MeHbLUMN NMPOLEHT COCTaBAAKT CTPYKTYPUPOBAHHbIE
6a3bl AaHHbIX,
— [OaHHble I'IOCTyrIa}OE GB YAaCTUYHO CTPYKTYPUPOBAHHbIX (dalioB

N COBCEM HECTPYK Pﬁ@ CfoBbIX JOKYMEHTOB
o /1119 Ka>aon pa3HOBUAHACTU UCTOYHUKOB AAHHbIX HY>KHaA
CBOA pPAa3HOBUAHOCTb rﬁﬁﬂ&j TL, n
— Mo npu4ymnHe pocta 06 bIX AaHHbIX ANs
obecneyeHns yMEPEHHOrQ BPEMEHN UX 3arpy3Kn B XpaHUAULLE

bIX 3TV Npoueayp | BbIMOJIHATLCA B MAaCCUBHO-
NnenbHOu cpeae Q?BF

e |1 B 3TOM MOXeT noMo4b TexHosiorma MapReduce

anpens OaHHbIX
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ETL c ucnonozosanmem MapReduce (4)
MapReduce n ETL (1)

e [1n9 KaHOHMYECKOro cnocoba
MCrnosb3oBaHus TexHonormnm MapReduce
XapaKTepPHO NMpUMeHeHne cneayrLmnx
ornepaunn:

— UTEHUNE XKXYPHAJIbHbIX AdHHbIX U3 HECKOJIbBKNX

Pa3HbIX annps; :
— pa3bop u quggwm;rblx NAHHbIX;

i npeo6pa3OBaHMW|§PeHblx, B TOM YUC/E NX
YyacTu4yHas arpe T,

S HATUNE pPpELUEH ME pPE3YJIbTUPYHOLWNUX
Zﬁwx; p B ASKIMe pesynbTvpytoLy

anm acv'?'caTFél:amg‘Em e AaHHbIX UK
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ETL c ucnono3osanmem MapReduce (5)
MapReduce n ETL (2)

B TOYHOCTM TakKue e Wwarn BbliMNOJIHAKTCS
B cucteMax ETL npu nasnedyeHun,
npeob6pa3oBaHnUN N 3arpy3kKe AaHHbIX

e [lo cytTn nena, MapReduce npounsBoauT U3
MCXOAHbIX "CbIpblX" AAHHbIX HEKOTOPYO

MOME3HYIo MHchgpq-‘J@ aT
— KOTOpYH noTpebnier aApyras cucrema
XpaHeHU4 NBHblé
e B OTOPOM CMbIC/I€ MOXHO CYHUTATb

n o peann3au@@dtsipReduce
— napanjenibHOWu UH ﬁaCTYKTypOVI BbINOJIHEHUS

anpentdyp ETL JAHHbIX
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ETL c ucnonnaosanmem MapReduce (6)
MapReduce u ETL (3)

MMenuncb nonbITKN peanusaunn npoueayp ETL
BHYTPpU cepBepa 6a3 AaHHbIX cpeAcTBaMU A3biKa
SQL

PaspaboTunkn napannenbHbiX CYB/ c
nopaepxkon MapReduce Greenplum Database u

nCluster komnaH @a O>XX€ HaMeKaloT,
UTO UX-BCTPOEHHb MOXHO
NCMNOJZ1Ib30BaTb U ﬂmﬁﬁ%m =

Ho ncropmyeckum cuc MPOMBbILLUEHHOro

YPOERs CylLecTBYIOTEEIGLHO oT CYB/

e Ob6bblyHO CYB/l He nbiTatoTCcsa BbINOAHATL ETL, a

AMPeSETL He NOTARIUSHIOT PyHKUMM CYB/
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ETL c ucnonozosanmem MapReduce (7)
Hadoop u Vertica (1)

e ECcnn nmeTtb B

snay noaaepxxy |-
mMmeHHo ETL, TO el

Hanbonee .

rpamoTHoe Kop olo
— 1 caMoe NpocC

e b
e peleHne No MHTErpalnn TEXHOAOr A
MadReduce 1 M@pabienbHbIX 6a3

aﬁﬁf@h% anMﬁlérql_ﬁ_Tlgﬁl)da Vertica
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ETL c ucnonozosanmem MapReduce (8)
Hadoop u Vertica (2)

e B Vertica peanMsoBaH CBOW BapuaHT
mMHTepdemnca DBInputFormat KkoMmnaHuu
Cloudera apna Hadoop MapReduce,
no3sosisgoWwmm papabotunkam MapReduce

— BblbMpaTb AaHHble U3 6a3 AaHHbIX Vertica u

— HAlMNpaBJidTb AAdHHbIE B 3TU
P PROpTTOfsE e

6a3bl AAHHbI

e [1pn aTOM nouxom?]:@gtenormm MapReduce
M napannenbHblX 6a3 AaHHbIX TECHO He
MR pupyloTcs, EFGSH{Aas U3 HUX MOXET
MCMNO/1b30BaTb BO3MOXXHOCTU ApPYrou

areperIriv - NaHHbIX
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ETL c ncnonososaHnem MapReduce (9)

e CKOpee BCero, Mbl elle MHoroe
yCcnblWnM 0 cunctemax ETL,
OCHOBAHHbIX Ha UCMO/1Ib30BaHUU

TexHosiornn MapReduce, 1, ckopee
BCEro. Koprniopat

- npeasoanTenddBPridsieHanpasneHus

é\gleT Vertica 6a3bl

anpens OaHHbIX
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3aknro4veHue (1)

e Euwe napy net Hasaa 6b1/10 HEMOHATHO, KakKUM
06pa3oM MOXHO C MOJSIb30MN NPUMEHSATb
BO3HMKatowWwme "obnayHble" cpeabl Ans
BbICOKOYPOBHEBOI0 yrnpaBaeHUsa AaHHbIMU

e MHOrMe nan cymtTanun, 4Yto B "obnakax" CUCTEMBbI
ynpaBneHnsa 6azaMu AaHHbIX 6y,c|,C?/T NpoCTO

BblTECHEHbI TeXI-K}GCg aile uce
BEe

e OTO BbI3bIBA/IO €CTE HHOe HeaO0BO/1IbCTBO
coobulecTtBa 6a3 A% mgopmemble
npeacrtaBuUTeNn Ko ;g% pasiInCb A0Ka3aTb,
YT ITATbCH 3aMe|-£ra§E|?ﬂ, Kakoun-nnbo

3aumen MapR
N _He 6e3HpPaBCTBEHHO

P
alfl Y ﬂ)aVlHel‘/’l MqEI@a-IEEHMBHo
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3aknro4yeHue (2)

e OQHAKO BCKOpeE CTasio NOHATHO, YTO TEXHOJIOrUS
MapReduce MoXeT ObITb MoJsie3Ha And caMux
napannenbHblX CYB/]

e Bo MHOrOM CTaQHOBJ/IEHUIO N PEANU3ALIUN STOWM
naen cnocobcresoBain KOMNaHUU-CTapTanbl,

BbIBOASILLME HA annuTUyYeckKkumne
MaCCMBHo—napamﬂﬁa%Tm noduBatowmecs
KOHKYPE&HTHbIX npeﬂlﬁlﬁl c!)

e (CBOIO NenTy BHOCU % §on>|<ar0T BHOCUTb U
yH PCUTETCKUE M%@anbcme

KTUBbI, HAXO B TECHOM
aﬁﬁmecme c&ypm—bmHaromMMm
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3akno4eHue (3)

e Ha cerogHAWHNUN AEHb yXXe MOHATHO, YTO
TexHonorna MapReduce MOXeT

— 3(PEKTMBHO NPUMEHATLCSA BHYTPU
napannenbHon aHanutnyeckoun CYBA,

— CNY>XWUTb MHPPACTPYKTYPOU OTKaA30yCTONYMBOU

napannenbHo
— a Takxe coxp%@@éﬁommocm B
CMMOMOTNYECKO e cnapannenbHon CYB/
e Bce 3TO He TOﬂb%?ET PA3BUTUIO
T%I?DJ‘IOFVIM napa biIXx CYB/], a
H OpoT, cnoco% ee
a%@ﬁﬁHCTBOBﬂmB@cnpOCTpaHeHMro
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3aknrodeHue (4)

e IHTepecHble paboTbl BeayTCa U B
HarnpaB/eHUN NCMNOJIb30BaHUS
"obnayHbIX" cpen Ang co3ngaHus
HOBOIO I'IOKOgeHVIFI TPpaH3aKLMOHHbIX

cpeacte ynpSHERAR A HHbIMK
e Ho 3710 y)xe cod&Hbipyraa ncropus
23 0a3bl

anpens OAaHHbIX
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3akno4eHue (5)

e [TONTHBIN TEKCT:

o Cepremn Ky3sHeuyoB. MapReduce:
BHYTPU, CHapy>xui njin c6oKy oT

napaﬂﬂeﬂbHK%S&}I/%?aT
e http://citforum. ru/databaljlezBarIt_lchI:eDSI[ew appliance and mr/
23 0a3sbl
alrpersns NJAaHHbIX
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