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Otanumna ot PCYb/]

[na 6onbwnx 06 bEMOB AaHHbIX

PaboTtaeT nosepx HDFS

— pacnpeneneHHOCTb

— OTKa30yCTONYMBOCTb

KONOHOYHO OpUEeHTUPOBaHHAaA

— KOJIOHKN MOXXHO 006aBnsATb He meHAA cxemy b/]

— MPOMU3BOJIbHbIN AOCTYN K AMenKam Tabanubl

NoSQL-xpaHunuue

— bonee cKygHbi Habop KomaHp, (Put, Get, Scan), HeT
Join

HeT TMnoB aaHHbIX. Bcé xpaHutca B 6bamnTax

MoHo ncnonb3losatb MapReduce

— CneumnanbHble Knaccbl TableMapper U
TableReducer
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RomaHAabl HBase
* Put
— BcTaBKa AaHHbIX
— MoxKHo BCcTaBnAaTb batch, 4To sSKOHOMUT Bpems

* Get
— [lony4yeHne AaHHbIX

* Scan
— NTepunpyetca no HeKOTopoMy AMana3oHy CTPOK
— Mo»eT BbINONHATCA OYEeHb AO0NTO

— YKa3blBakoTCA:

* rpaHuLUbl 06nacTu ckaHMpoBaHuA. Ecnm oaHa (nam 2)
rPaHULbI HET YKa3aHbl, bepyTca KpaHMe CTPOKMU

e ycnosue (GuUnbTp) Ha KONOHKMU



ApxuTteKTypa HBase
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ApxuTteKTypa HBase

( clent )

ZooKeeper

I Knactep .
Master Region| |Region| |Region
Secondary
Master
| v \ 4 \ 4
R4 R> R3
8 i

— Master-cepBep — oTBeYaeT 3a pacnpeaesieHne AaHHbIX Mo

pPernoH-cepeepam

— Ha cny4yanm nonomkun Master nHoraa npucytcrasyet Secondary

Master

— ZooKeeper — Knactep U3 HeYETHOro YMca MaLuH

* ZooKeeper Quorum
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CTpyKTypa CTpOoKM HBase

column
name

column
family

|

column qualifier

— MNepBUYHbLIN Katod (row key)

e [1aHHble B Tabaunue copTnpytoTca no row key B
andaBUTHOM nopsaake

— CemencTBo KoNoHOK (column family)
* Henb3a nobaBnaTb 1 yoanatb nocae co3aaHua Tabanubi
* Ka)kpoe cemencTBo XpPaHUTCA B OTAe/IbHOM danne

e CemenctB AoKHO ObITb He 6onbLue 10 (06bi4HO 3-5)



CTpyKTypa cTpoku HBase

— Ha3BaHuMe KonoHKu (column name)
* MoXXHO A06aBNATb U YAANIATb HE MEHAA CXEMY
* MoxeT ObITb O4EHb MHOIO

* MpucnocobneHbl ANA XxpaHeHUA Pa3PAKEHHbIX AAHHbIX
(NycTble KONIOHKM NamMATb He 3aHMMALOT)
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time



CTpyKTypa CTpOoKM HBase

— Ha3BaHuMe KonoHKu (column name)
* MoxHo A06aBnATb N yAANATb HE MEHAA CXEMY
* MoKeT bbITb O4EHb MHOTIO
* MMpucnocobneHbl ANA XPaHEHUA PA3PAKEHHbIX AAHHbIX
(NycTble KOIOHKM NaMATb HE 3aHUMaIOT)
— Timestamp no3BossieT 0o4HO3HAaYHO onpeaennTb

AYENKY A Column
qualifier

Ecnum timestamp He yKasaH

* Get BO3bMET NOCNEAHIO0

BEPCULO Sowkes
* Put npuceBouT A4enKe TeKkyLlee B
Bpems

time



XpaHeHne AaHHbIX

— Komnaktnumkauum
: . Store
* Minor compaction —
coxpaHeHne MemStore B
Hfile _7
* Major compaction — Mem Store HFile

camanune Hfile



XpaHeHne AaHHbIX

— Komnaktnumkauum

* Minor compaction — Store

coxpaHeHne MemsStore B
Hfile
* Major compaction —

Mem Store HFile
chnanue Hfile

— Kaxpaa onepauusa 3anmcbiBaetca B Write-ahead
log



Bloom filter

— YckopsaeT paboTy ¢ AUCKOM

— Ona kaxporo HFile 6epétca M 6utn,, ... ,n, n k ¢-
U1K xewmnposaHua h,, ..., h,

— Ecaun h, = n,, To Ha no3unumio ctasutca 1

— lenctema npu 3anpoce Get:
* JlaHHble nwyTtca 8 MemsStore.

* Ecam nx Tam HerT, Bbiunucasem Bloom-dbunbrp um
cpaBHMBaem ero ¢ Bloom-dunbrpamm ans kaxkgoro HFile.

e Echn punbTpbl HE coBnaaatoT XoTA 6b1 no 1 éuty, B
ANaHHOM danne HYXXHON MHPopMaLUUN HeT



Bloom filter

— YckopsaeT paboTy ¢ AUCKoOMm

— Ona kaxporo HFile 6epétca M 6utn,, ... ,n, n k ¢-
U1K xewmnposaHua h,, ..., h,

— Ecaun h, = n,, To Ha no3unumio ctasutca 1

— OcobeHHOCTMH:

* ®unbTp c rapaHTuen 100% otnasBamnBaeT OTCyTCTBUE
OaHHbIX

* B caiyyae NoNOKUTENbHOIO OTBETA, UX NPUCYTCTBUE HE
rapaHTMpyeTcs

* Yem bonblwe M, Tem Bbille TOYHOCTb

* Ecam paHHbIX He HanaeHo B MemStore, cuntbiBaHme C
ANCKa 3aHMmaeT Bpems (a0 10c)
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[lpoumeHeHne HBase
— Mpumep Nel: xpaHeHme web-cTpanuy,
Row key: Ha3BaHMe cTpaHULbl
Cemencrea KONOHOK:

1. KOHTeHT

2. cBouncTBa (bynesBbl 3HaueHUA): cnam / Hecnam,
peKknamHana, opym, ...

3. CTaTMCTUKaA: noceutaemocTb, PageRank, ...



[lpoumeHeHne HBase

— OcobeHHOCTMH:

* B CTPOKE MOMKET ObITb MHOIO KOJIOHOK, HO MHOTHE
MOTYT ObITb NMyCTbl

* HYXHO byaeT A06aBNATb HOBblE KONOHKMU

e CopTupoBKa no row key => cTpaHULbl OAHOIO N TOTO XKe
canTa byayT HaxoauTca PAOOM

www.market.yandex.ru ru.yandex.market.www
WWwW.1l.ua ua.i.www
WWW.google.com i com.google.www
www.disk.yandex.ru ru.yandex.disk.www

ru.yandex.disk.www

com.google.www
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— Mpumep N22: coumnanbHble ceTu:
* FaceBook — no 10° nonb3oBaTtenei

* Twitter - meHbLUE
— [1aHHbIe: No/b30BaTeNU
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[lpoumeHeHne HBase

— Mpumep N22: coumnanbHble ceTu:
* FaceBook — no 10° nonb3oBaTtenei

* Twitter - meHbLIE
— [1aHHbIe: No/b30BaTeNU
F,— F_, .. F,,// F,noanucan Ha F,,, ..., F,,
Fp, — F,, ..., Fp,
F.—..
— TpeboBaHuA:
1. NOJZIY4NTb CNMMCOK NOAMUCOK MNOJ/1Ib30BaTENA

2. NpoBepwUTb, NoANUCAH /N F; Ha F;

3. NOJIY4NTb CNMMCOK NOANMUNCYUKOB MOJ/1ib30BaTe A



[lpoumeHeHne HBase

— MpumunTUBHOE pelleHue:

col _fam = followers
1:Fa1 2:F32 3:Fa3‘ n:Fan

— HepoctaTtku?




[lpoumeHeHne HBase

— MpuMmnTHUBHOE peLleHue:

col _fam = followers

— HepocTaTKu

* Npu gobasneHnun (yaaneHnm) nonb3oBaTesiem HOBOro
4yeNoBeKa, HY»KHO SIMHEMHO NPOCMATPMBATb BCHO CTPOKY

— PeweHue?



[lpoumeHeHne HBase

— YyduweHHoOe pelueHue:

col fam = followers
Fa | Faik | Fazk Fa3:kI .. | Fank

* B KayecTBe MMEH cTonbuos 6epém id nonb3oBaTens
* k— ntoboe 3HayeHune (ecnu F, noanncaH Ha AaHHOrO
nonb3oBaTens)

* Tenepb Npu aobasneHmnun (yaaneHnmn) HOBOro YeNoBEKa,
obpallaemca K KOHKPETHOM KONOHKe

— HepocTtatku?



[lpoumeHeHne HBase

— YyduweHHoOe pelueHue:

col fam = followers
Fa| Faiok | Fazk Fa3:k| ... |F.k

* B KayecTBe MMEH cTonbuos 6epém id nonb3oBaTens

* k— noboe 3HayeHne (ecnun F, nognmcaH Ha AaHHOTO
nonb3oBaTens)

* Tenepb Npu aobasneHmnun (yaaneHnmn) HOBOro YeNoBEKa,
obpallaemca K KOHKPETHOM KONOHKe

— Hepoctatku

* [inAa nonyyeHnsa NoANNUCYNKOB F; HYXXHO aenaTtb
NMHENHbIN NPOCMOTP BCen Tabnuubl no ctonbuy F;

— PeweHue?



[lpoumeHeHne HBase

— ONnTMMU3NPOBaHHOE peLueHue
* Katoy —napa FF; (F; nognucaH Ha F)
* k—ntoboe 3HayeHue

— HepoctaTtku?

CF4

c:k

c:k




[lpoumeHeHne HBase

— ONnTMMU3NPOBaHHOE peLueHue
* KAty —napa FF;(F; noanucaH Ha F))
* k— noboe 3HaueHune

— HepocTaTKu
* C/INLWKOM MHOrO CTpOK: N- (n —1)

* row key moxeT 6bITb CAINLWKOM ANMHHbBIM

— PeweHua?

CF4

c:k

c:k




[lpoumeHeHne HBase
CF;

— ONnTMMU3NPOBaHHOE peLueHue
F1'F2 c:k

* KAty —napa FF;(F; noanucaH Ha F))
F1F3 c:k
* k— noboe 3HauyeHue

— HepocTaTKu

* C/IULLKOM MHOFO CTPOK: N- (n —1)
* row key moxeT 6bITb CAINLWKOM ANMHHbBIM

— PeweHuna
* 0,06aBUTb CUMMETPUYHYIO Tabanuy: Knod - F;
NnoANUCYNK Fj
* unn nob6aBUTb HOBOE CEMENCTBO KOJIOHOK B CTapyto
cxemy

* BmecTo napbl Fif; 6paTb nx xewwm:
hash (F;) .concat (hash (F}) )
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— KoY - F; nOANUCYMK F;
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— PeweHus

* 106aBUTb CUMMETPUYHYIO Tabaunuy:

— KoY - F; nOANUCYMK F;

CF4 CF,
c:k c:k
c:k c:k

* nnn nob6aBnUTb HOBOE CEMEUNCTBO

KOJIOHOK B CTApYHo CXemy




[lpoumeHeHne HBase

— PeweHus

* 106aBUTb CUMMETPUYHYIO Tabaunuy:

— KoY - F; nOANUCYMK F;

CF4 CF,
c:k c:k
c:k c:k

* nnn nob6aBnUTb HOBOE CEMEUNCTBO

KOJIOHOK B CTApYHo CXemy

* BMeCTO napbl Ff; 6paTb UX xewWwwu:
hash (F;) .concat (hash (F}) )




[lpoumeHeHne HBase

— Mpumep N23: nomck No n3obpakeHnam
* NMOUCK M3o6pa>|<eva, MOXOXUX HA 3alaHHOE

* MOMCK HEeYETKMX AYONMKATOB



[lpoumeHeHne HBase

— Mpumep N23: nomck No n3obpakeHnam
* NMOUCK M3o6pa>|<eva, MOXOXUX HA 3alaHHOE

* MOMCK HEeYETKMX AYONMKATOB

— XpaHeHme AadHHbIX B BUAE CMMTUCKA CMEXHOCTU
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O6wme coseTbl No paboTe c HBase

— Ecnun B penaynoHHbIX bl Hy>KHO CTpemMunTbCA K
Hopmanunsauumn, To B8 HBase HaobopoT — K
AeHOopManusauuum



O6wme coseTbl No paboTe c HBase

— Ecnun B penaynoHHbIX bl Hy>KHO CTpemMunTbCA K
Hopmanunsauumn, To B8 HBase HaobopoT — K
AeHOopManusauuum

— Row key 1 column family nonxHbi 6bITb
KOMMNAKTHbIMU T.K. NepeaatoTcs no cetu



