Map-Reduce B AgOMaLLUHUX
YCNOBUAX



YT0o Takoe Map-Reduce

[Tapagurma nporpaMmmmnpoBaHns ans
06paboTkn BonbLLIMX 0OOBLEMOB AaHHbIX

B npomMbiLLIEHHOM NporpamMMmnpoBaHnm
nossunack bnarogapsa komnaHmm Google
Cenyac ncrnonb3yeTca MHOMMMMU
KOMMNaHMsIMK ans obpaboTKu foros, rankos,
HaxOXOEHUSA MOXOXNX OOBEKTOB, U.T.O



CopepxaHue

e Map-Reduce ¢ To4kn 3peHna nporpaMmmMmncTa,
NPUKNAOHOro N CUCTEMHOIO

e Map-Reduce B gomallHMX yCcnoBusx

e Map-Reduce B 0b6na4yHon MHpACTPYKType



Jlormyeckasa moaenb

Kakon-To Habop ncxogHbIX AaHHbIX
o Beb CTpaHuLbl, orun

Tpu ctagun: Map (mannuHr, pasbneHune),
Shuffle (copTnpoBka), Reduce (cbopka,
cBepTKa)

Ha ctagumn Map BxogHble OaHHbIE
npeobpa3oBbIBAOTCS B Napbl (Krtou,
3Ha4yeHue)

Ha ctanun Shuffle 3HayeHua ¢ oanHakoBbIM
KIMHOYOM rpynnupyroTcs B €AUHbIN CNUCOK

Ha ctagun Reduce obpabaTbiBaeTcsi CnmMcok
3HAYeHUN C OONHAKOBbLIM KITHOYOM.



Moaenb ona npuknagHoro
nporpaMmmMmucTa

e OyHKUMAa map(input) — [(key, value)]
o OyHKunaA reduce(key, [value]) — result

e A shuffle nycTtb npocto byaet



Y10 B nnroce”?

e [lpocTtasa mogenb nporpamMmMmUpoOBaHNSA

e Ecnu 3apgayva "xopowaga”, ToO MOXHO
noaennTb BXOAHble AaHHble Ha YacTu u
3anycTuTb NnapannefbHO HECKONbLKO map U
reduce npoueccoB

e Koa pyHKUMM Npu 3TOM HE MEHSIETCH

e [laHHbIX cTano B gBa pa3a bonble? OK,
yBENUYMM YMCII0 map-reduce NpoLLeccoB
BOBOE



YTO B MUHYCe?

e He BCe 3agayum Tak XopoLlo
pacnapansnenmBatoTcs

e Kak oupmxupoBaTb paboTON OECATKOB map-
reduce npoueccoB?

e KT0 XXe, 4yepT Bo3bmMU, HanuweT shuffle?

e U/l rae B34aTb CTONbKO MPOLLECCOPHbLIX S4ep?



B3rnapg cuctemMHoOro nporpaMmmMmucTa

e PeanunsoBaTb COPTUPOBKY!

e [IpegocTaBuTb NpUKNagHUKy cnocoob
npo4YnTaTbh BCEBO3MOXHbIE BXOAHbLIE
OaHHble (peanusaunm input reader'os)

e PeanuisoBaTtb gucneTyepa, paccbinarLlero
3afjaHms mannepam, KOOPAUHUPYIOLLLETO
COPTUPOBKY N CBEPTKY

e A B O0NbLUMX KNAacTepax ecTb elle Tbics4a

Meno4eu:

O aBTOMaTUYeCKM cTapToBaTb map-reduce npoueccol

o obpabaTbiBaTb COOM 0060pYyaOBaAHNA (OHU
NPONCXoAOsT MNOCTOSAHHO)



Kak-TO BCe CNOXHO

e Map-Reduce B bonbLinx cucremax --
CNOXXHbIU MHPPACTPYKTYPHbLIN KOMMNOHEHT

e Heyxenu Henb3s Kak-HMbyab nonpowie? Y
Hac BOT TYT YeTblpe KoMMna N OHU He
floMatoTCs Tak 4acTo.



Mincemeat: poor man's mapreduce

e 450 cTpo4ek Ha NMTOHe (anucneTyep v
COPTUPOBKA)

e KOO (PYHKUMM mapreduce -- HECKOIbKO
CTpOYeK

e OOON KOMNbLIOTEP B JIIOOOMN MOMEHT MOXET
CTaTb YacCTblO KrnacTepa, JOCTaTOYHO 3HATb
IP aucnetyepa u naposnb



[MpuknaaHaa 3agava

e Pasgobbinin YacTtb kopnyca Book n-grams:
2-rpaMmMbl Ha4YMHatroLwmecs ¢ byks "gr"

o ~1G TekcTa

e XOTWM MocymTaThb BCe HayanbHbIE
OYyKBEHHbIE YHUIPAMMbl U BUrpamMmmel B

cnoBe nocne crnosa "great”
o great britain

o great wall

o great work

"b": 1 "W":2 "brll: 1, "Wa": 1, "WO": 2


http://storage.googleapis.com/books/ngrams/books/datasetsv2.html

KTo cnpaBuTcs
ObicTpee Bcex?!



3aber nepBbin

e Ha Bxoa camomy nepBomy mannepy oyaer
nogaBaTbCs OQHa CTpo4ka 13 dpanna

Great persons_NOUN 1768 1 1

e Mannep OyneT BbiNfeBbIBaTb €AUHNYKY OS]
YHUrpaMmbl U Burpammbl ecrin CTpoudka
HaynHaeTcqa ¢ "great”

e [loexanwu!



3aber nepBbIN: pe3ynbTaThbl

e PasmMnHOYHbLIM KOpnyc cocTonT U3 4M TekcTa

e OaunH mannep cnpasuncsa ¢ 4M 3a MUHYTY C
HeOOoNbLWNM

e Kak-To menneHHo, He?

e OTanoHHasa nporpamma 6e30 BCAKOro map-
reduce cnpaBunachk 3a noncekyHabl

993933939......



3aber BTopon

e [laBanTe Oyanem gaBaTb Mannepy Ha BXon
BCe coaepXnumoe dpauna

e Mannep bynet cymmmnpoBaTb YMCIIO
HaMOEHHbIX YHUrpaMmM 1 burpamm v
BbIMJIEBbIBATL HA BbIXO4 BCE MOMYYEHHbIE
napbl

e 1 cekyHOa -- yXe nydule!

e Kak bypet Ha 1G?

O

OTanoHHas nporpamMmma npoLuna 3a MUHYTY C
HeboNbLLINM

OanH mapreduce npouecc crnpaBurncs 3a NonTopbl
MUHYTbI

LIAUUIAT LUARAW AN ONTL



3aber TpeTnn: aoBa mapreduce

e [lobaBum ewe oanH mapreduce Ha
cocegHen MallunHe

e [lornanwu!

BHe3anHo cTano xyxe...

e Ho gBa mapreduce npouecca Ha ogHOMU

OBYXSiA€PHON MaLLMHE NOYTU HE Nnpourpanm
3TanoHy

e Korpga npoueccoB bornblue 4Yem saep,
CYLLECTBEHHOrO NpMpocTa He HabntaaeTcH



3aber yeTBepTbIN: paBHble YCIIOBUA

e [lepecbinaTb gecaTkm merabamToB NO CETU
Oosnblle YemM YynTtaTb C Aucka

e [lycTb gaHHbIe OyayT Ha Kaxkgowu MaluunHe!

e Bxooom ona mannepa oyget nmsa dauna, a
COOEPKMUMOE NYCTb YNTAET caMm

PesynbTar:

e OJMH Mapreduce No4YTn He oTcTan oT
9TarnoHa

e B[BOEM Ha pa3HbIX MalUMHaXx y>Xe oborHanu

e BTPOEM Ha TPEX aApax NMpuULLn B ABa pa3a
bbicTpee



JlokanbHOCTb AAaHHbIX

e XOpOLUO Koraa gAaHHble U KOA XUBYT PAOOM.
Ha oaHon mawunHe
e KonuposaTb BCce gaHHble HePa3yMHO

e Bo3MoOXHble pelueHus
o pacnpegeneHHble anrnoBbie CUCTEMDI



PacnpeneneHHasa ®C

dann XxpaHUTCA Ha HECKONMbKUX pPa3HbIX
MallnHaX

e [lnucnetyep ®C xpaHUT MeTagaHHbIE U 3HAET

Kakon dpann rge nckatb

Ecnn mapreduce npouecchl 3anyckaroTcda Ha
DFS y3nax To gucnetyep mapreduce nmeet
BO3MO)XHOCTb JaBaTb UM NOKasibHblEe
3aaHug

N3BecTHbI nponpueTapHble GFS (Google)
S3 (Amazon), oTkpbiTble GlusterFS gns
Linux (Ha C) n Hadoop FS (Java)



PaBHOyAaneHHOCTb AaHHbIX

e Becb MHTEpHeT Ha ogHOU MaLUUHE He
NMOMECTUTCH BCE PaBHO
e (No)SQL CYB[L moxeT XpaHUTb OaHHble U

ObITb BXOOOM OS89 Marnnepos
o Aa 1 BbIXxoaoM Angd reducer'oB TOXe

e M3BecTHble NOSQL CYB[: MongoDB,
Cassandra, HBase, DynamoDB... Tbilin nx



[1Bnxemcs B oobnako

e Amazon EC2

o MOXXHO BpPYYHYIO 3anyCTUTb 3a4a4M Ha HECKOJSTbKUX
Instance'ax

o MoXHOo Bocnonb3oBaTbcsa dpenmBopkom Elastic
Map Reduce -- npouie n gewiesne

° Google App Engine

cneunanbHOW noaaepXkn map-reduce Her,
MeXxaHn3mMa ABHOro 3arnycka HoBoro instance'a
O TMPUIIOXEeHNe aBTOMaTU4YECKM MacluTabupyetca rnoa

Harpysky (3anyckarTcd HoBble instance'bl)
O €eCTb 00Llee XpaHunuLie



GAE

e GAE Python + bubnunoTeka appengine-
mapreduce

e XpaHunuuiem gaHHbIX BbicTynaet GAE
datastore (bigtable) nnu blobstore

e [loggepxunBaroTca pasHblie doopmaThl
BXOAHbLIX N BbIXOOHbIX AAHHbIX

e MOXHO 0OBLEAUHATL HECKOSBKO
mapreduce'oB B KOHBENEP



https://developers.google.com/appengine/docs/python/dataprocessing/overview
https://developers.google.com/appengine/docs/python/dataprocessing/overview
https://developers.google.com/appengine/docs/python/dataprocessing/overview

GAE: nemo map-reduce

e [lemo-npunoxeHne "map reduce made easy’
NO3BOJSIAET OTHOCUTENBHO OLICTPO Ha4vaTb

e Kop BbIMAAQUT HE HACTOMNbKO easy Kak B
mincemeat, HO CyTb He MeHAeTCA: PYHKUUNK
map U reduce

e BxogHbIMW OaHHBIMU MOXET CIYXUTb
coaepxnumoe ZIP apxusa B blobstore. B
6nbnnoTteke eCctb COOTBETCTBYHOLLNE
peanusauunn input reader'os


https://developers.google.com/appengine/docs/python/dataprocessing/helloworld

GAE: TectupoBaHue

TecTupoBaTb map-reduce MOXHO Ha
JfIoKanbHOM cepBepe

Mo>HO pa3BepHYTb DOEBOWU CepBEP U
noTecTMpoBaTb Ha HEDONbLLUOM 0bbeme
[ToMHMUTE O TOM, 4YTO becnnaTHas KBoTa
pecypcoB Ha GAE n0oBosfibHO CKpOMHa



GAE: HepgocTaTKu

e He coBceM KOHTponupyemad
MacLwTabupyemMmocCTb
e OTCyTCTBME NOKANBbHOCTU OAaHHbIX



Amazon EC2 u Hadoop

e B EC2 moXHO npakTtnyeckm caenatb
BUPTYaribHbIN AaTaLEHTP, KOHTPONUPYS
KONMMYECTBO N XapaKTePUCTUKN 3anyLLEHHbIX
iInstance'os

e MoxxHo pa3sBepHyTb Apache Hadoop --
NpoMbILLNEHHY0 peanusaunto Map-Reduce
(MecTO poXxaeHua -- Yahoo). B Hadoop
BXOAAT map-reduce framework,
pacnpegeneHHad ®C, NoSQL xpaHunuuie,
BbICOKOYPOBHEBbBIE S13bIKM 00paboTKM
OAaHHbIX






