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HDFS

e OcobeHHocTn HDFS:
— Muwem 6oabwumu 6nokamm (=64 Mb),
— YuTtaem B perxkmme NOTOKa,

— Obpalaemcs ¢ cucTeme CpaBHUTENbHO PedKo.



Cnctembl 4OCTYNa NO KAOYy
* [lpumepbl:
— PeknamHble, peKomeHaaTenbHble CUCTEMbI (KoY —
npodunab Nonb30BaTENSA)
— MMouyTa (Mo KUY XPaHUTCA CMUCOK NUcem)

— 3aaa4m cbopa CTaTUCTUKM
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* [lpobnembl npu ncnonbdosaHnm HDFS:

— Ynutaem n nuwem Heboabwue JaHHbIE KNOYY
(100 bytes — 1 Mb)

— Yacmo obpallaemcs K cucteme (= 10% pas/c)



Cnctembl 4OCTYNa NO KAOYy
* [lpobnembl npu ncnonbdosaHnm HDFS:

— Ynutaem n nuwem Heboabwue JaHHbIE KNOYY
(100 bytes — 1 Mb)

— Yacmo obpallaemcs K cucteme (= 10% pas/c)

* PelweHuA:
— BigTable (Google, 2006) -> HBase
— Dynamo (Amazon, 2007) -> Apache Cassandra



http://research.google.com/archive/bigtable.html
http://www.allthingsdistributed.com/2007/10/amazons_dynamo.html
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* Google * Hadoop ecosystem
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PaszButmne cuctem paboTbl C AAHHbIMW

* Google * Hadoop ecosystem
tt1 tt1
APM ARM
MapReduce BigTable MapReduce HBase
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PacnpeaeneHne AaHHbIX NO MalLMHAM
* C nomoubto hash-dyHKUUU
i = hash(k) % M
— [ogpaa nayul. Kao4m HaxodAaTCA B PA3HbIX MecTax
Peannsayuna: Dynamo

* PaBHOMepHoOe
i = [k/M]
— [MopAanoK KNoyen He HapyLlaeTca

— MpucnocobieHo ANA CKaHMPOBAHMA AMaNa3oHa
MeXay ABYMA KAroYamu

Peannsauyusa: Hbase
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ApXUTeKkTypa HBase

[TpOCTPaHCTBO KAtoUen pexeTca Ha YyacTu — tablets.
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ApXUTeKkTypa HBase

[TpOCTPaHCTBO KAtoUen pexeTca Ha YyacTu — tablets.

* Master server Q

— KOHTPO/TIUPYET NSIMEHEHNA METAAAdHHDbIX

d
o
o
g
g
2P
o

— nepepacnpeaensieT gaHHble Mater " 4

ZooKeeper
cluster

mexagy mallnHamMmum

o " é

* Region (tablet) server

— XpaHuT tablets n ocyUJ,eCTBn
onepaumm ¢ HUM g g @

Reglonserver Reglonserver Reglonserver

— coaepHKNT HECKOJ/IbKO peI'I/IOHOB

NB: nocTyn KaneHTta B 06xon, Master ......... ,4 H;FS "
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3anuncb AaHHbIX

* 3a 1 onepauuto 3anuncu oteeyaet 1 region server

e [lpeanonaraem, YTo AaHHble XPaHATCA B BUAE
Tabnnubi (key, value).

— coctaBHou Katod key = (row_key, coll_key, time).
— time — Bpemsa 3anucu 4ytobbl N3b6erKaTb KONTNU3UIN

— BO3MOHOCTb YNTATb HE BCIO MHPOPMALMUIO, A
MHTEPEeCYLWNN GparmeHT

— BO3MOHOCTb HaCTPamMBaTb MONUTUKU XPaHEHUA
Mpumep: row_key = userld, coll _key — 6onee
KOHKpeTHaa nHbopmaums (non, Bo3pact etc.)

* CopTUpOBKa NeKcukorpapmuyeckm Nno ymoa4aHuio



Cle. 3anucb Ha 1 mawmHe
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“Ja. 3anuch Ha 1 mawwnHe
e Kakpasa utepauma sanmcu — paborta c HDD?
— lonro. 1 onepauua = k mc.
* BbixoA:
— MNCaTb B OMNepPaTUBHYIO NMNaMATb

— MOCTOAHHAA 3aNMUCb Ha AUCK



Q\ 3anncb Ha 1 mawunHe

* Peannsaumna B HBase: coxpaHeHne B NnamATb + 2

doHOBbIE NpoLeaypsbl.

— Minor compaction — coxpaHeHne NamMsaTU Ha AUCK B
oTcopTupos. Buae (B BigTable SS Files, 8 HBase - HFiles)

— Major compaction:
* 06beaAMHEeHMe MHOTUX
SS Files B oguH

* yaaneHune nepesanuncemn

3HAYEHUM OAHOIo K/1l04a

*vAaneHne AaHHbIX

Mamsarb

HDD
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Hgi'*ﬂbf nonyserel) | \

alt Minor compaction/

|
[MamaTb sanonHunachk]
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| copT. no kntouy()
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alt Major compaction/

[Koh-Bo SS Files npeBbiwaeT nopor]
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D cnuaHue()




YaoaneHune AaHHbIX

1. Mo AaHHOMY KAto4vy nuLleTca mapkep.



YaoaneHune AaHHbIX

1. Mo AaHHOMY KAto4vy nuLleTca mapkep.

2. B mOoMeHT major compaction AaHHble N KNKoY
VAQANAKOTCA.



Major compaction
 Kak onTMmunusnpoBaTtb?

— mano SS Files — xopowo ana yteHus
— Mmano onepaumnmn nepesanucu SS Files — ana 3anuncu



Major compaction
 Kak onTMmunusnpoBaTtb?

— mano SS Files — xopowo ana yteHus
— Mmano onepaumnmn nepesanucu SS Files — ana 3anuncu

e PeweHune:

— He AonyCcKaTb CAANLWKOM D0NbLION 3arpy*KEeHHOCTHU
OAHOW MALUUHBI

— YyNopsaA04YMBaTh AaHHbIE B permoHax



Tl YTeHue Ha 1 mawuHe
* AIMmeeTca KNy k, XOTUM HOHY‘—IMTb AadHHblE

[MamaTb Hnck
(k n, k n+1)
SS File 1
kl, k2
Q .7 ey |
s L —l=
s -
—— 7 _ -
________________ SS File 2
/ \ =1 e, 19
NMonb3oBaTenb
Knou: k




Tl YTeHue Ha 1 mawuHe
* AIMmeeTca KNy k, XOTUM HOHY‘—IMTb AadHHblE

— eC/In 3HaYeHUM No KNtoUy k HECKOIbKO BO3Bpallaem

nocjaeaHee
[MamsaTtb Hnck
(k n, k n+1)
SS File 1
kl, k2
Q .7 R
~ -
s -
—— 7 _ -
________________ SS File 2
/ \ =1 e, 19
NMonb3oBaTenb
Knou: k




YTeHne AaHHbIX

1. Master nwet no Ka4y HYXXHYHO MaLLUHY.

. MawwuHa npoBepAaT, eCTb 1IN Y Hee
Heobxoamumble SS Files.

. AKTyanmsunpyet gaHHble.



YTeHne AaHHbIX

1. Master nwet no Ka4y HYXXHYHO MaLLUHY.

2. MalwwuHa NnpoBepAT, ecTb /1IN Yy Hee
Heobxoaumble SS Files.

3. AKTyanusunpyet AaHHbIe.
* SS Files xpaHaTca B HDFS

* MawwunHbl AenatoT pennnkn cebe
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Ewe o Master Server

Master BblAAaET AMANa30H KatoYen Npmu co3gaHmnm
HOB. TabnLb

OyHKUMKM Master’a B UCKAOYUT. CUTYyaLMAX:

* PermoH o4yeHb 60nbLLIOKA
— CTapaAd MalllNHA O6CJ'Iy)KMBaET TOJZIbKO MO/NOBUHY

— HOBas MallMHa Noay4YaeT B pacrnopsarKeHue 2-1o
MONOBUHY

* PermoH o4yeHb MalIeHbKUA

— C/INBAlOTCA 2 coceAHUX PermoHa
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OTKa30yCTONYUBOCTb

* 3anucanu AaHHble B NaMATb, HO elle He
CKUHY/IN Ha AUCK.

— Ecnn nponsonaét cbomn, faHHble NOTEPAOTCS

e PeweHue ?



OTKa30yCTONYUBOCTb

* 3anucanu AaHHble B NaMATb, HO elle He
CKUHY/IN Ha AUCK.

— Ecnn nponsonaét cbomn, faHHble NOTEPAOTCS

* PeweHwne:
— Write-ahead log — »xypHan onepaumm 3anmncu

»O06bIYHO Ha Kaxkapblh pernoH no 1 WAL

» B 6onblinx kKnactepax 1 WAL obcnykmaet 1 Region
Server



OTKa30yCTONYUBOCTb
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Best practices

* Hy»HO orpaHmnumnTb Java heap size (=12 Gb)
4yTobbl N36eXKaTb 3aAepPKKM n3-3a Garbage
collector.

* Hactpoutb cxkatue (LZO, Snappy)

* He neperpyxatb (He co3aaBaTb CANLLKOM
MHOrO PermMoHoB) Ha 1 malLunHe



[Tonb3oBaTenn HBase
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MMMMM Artificial intelligence. Real results.




