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MapReduce

MoacuyéT yHuKanbHbIX cnos B Mogenu MapReduce
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Map: Word -> (Word, 1)
Reduce: (Word, a), (Word, b) -> (Word, a + b)
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[MepepacnpeneneHune

MepepacnpegeneHve gaHHbIX
meTtogomM Hash Shuffle
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B0O3MOXXHble yNyYlLLIEHUS

OyHKUMNM B map - 61okunpyouime
@ [loka He TpaHCchopMMpPOBaNN OANH SNIEMEHT, HE
MO>XEM NPUCTYNUTb K Crieayowmm
@ [MponycTuTb Habop AaHHbIX Yepe3 CTOPOHHUN
Beb-cepBUC - HECTaHOapTHasA 3afadva
MepepacnpeneneHne MoXXeT BbiTb Yy4LIEHO C
rnomMoLlbto HeboKMpYOLWNX onepaunin

@ [Moka oXxunaaem o4epeHom 610K AaHHbIX, MOXXEM
obpabaTbiBaTb y)Xe NoJly4eHHble
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0O630p paboT

Spark REST DataSource!
@ 3anpockl baokunpywLme
PacnpenenérHHoe Beb-u3BnedYeHne gaHHbIx2

@ PaccyuTaHbl Ha n3BneYeHUe, a He 0bpaboTky
DaHHbIX

@ Cno)xHee BCTPOUTb B aHAINTUKY

1Sourav Mazumder. “Using Apache Spark as a parallel processing
framework for accessing REST based data services”. In: (Nov.
2017).

2pAlexander Sibiryakov. “Distributed Frontera: Web Crawling At
Scale”. In: (Aug. 2015).
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0O630p paboT

OonTuMnUsauma nponssoauTensHocTu shuffle3
@ KoHconmnpauus (reduce Ha map-CTopoHe nepen
OTrnpaBKon)
@ CMeHa pannoBOn CUCTEMBI

o extd 6bicTpee paboTaeT c KoHconuaaunen, ext3 -
6e3 KoHconuaaunm

@ CxaTtune

3Aaron Davidson and Andrew Or. “Optimizing shuffle
performance in Spark”. In: (2013).
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Yno6HbIN cnocob ynpaBnaTe MHOM03a4a4YHOCTbIO
@ JlerkoBecHble MoTOKU

@ He TpebyloT nepekslovYeHns KOHTeKCTa
npoleccopa

@ YnobHbIn nHTepdenc ansa Hebnokmnpyowmnx
onepauunn

CcneLeMukH Ka3sHayvees [. B.
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KopyTuHbl B Kotlin

OcHoBHas abcTpakums - suspending yHKUUN

@ CnocobHbl oCTaHaBANBATb BbIMOJIHEHNE, HE
610KMpysa CBOM MOTOK

@ MoryT 6bITb Bbl3BaHbl TOJIbKO BHYTPU KOPYTUHBI

@ lMo3BoNAT NUcaTb aCI/IHXpOHHbII7I KOO B
CNHXPOHHOM CTUNE

longFunction(a, onComplete = { b -> launch {
longFunction(b, onComplete = { ¢ -> » val b = longFunction(a)
println(c) +» val c¢ = longFunction(b)
H println(c)
1 }
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Llenb n 3agayn

Lenb: NiccnepoBaTb BO3MOXKHOCTb MCMNOJIb30BaHMUA
KOPYTWUH ON19 CO34aHNSA CUCTEeMbl pacnpenenéHHom
06paboTKM faHHbLIX Ha ocHoBe MapReduce

3apaum:

@ CnpoekTupoBaTb CUCTEMY, UCMONb3YIOLLYIO
KOPYTUHbI B MOTOKOBOMW 06paboTke AaHHbIX

@ C NoMOLLbIO KOPYTUH NOAAEPXKATb
HebnokupyoLwme onepaunm B map

@ PeanusoBaTb 3Tan nepepacnpenenexHuns (shuffle),
NCNoNb3ys KOPYTUHbI

@ Co3maThb npoToTUM CACTEMbLI N NSMEPUTL €I0
npon3BoonTeENbHOCTb
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ApXNUTEKTypa CUCTEMBI

ABCTpakumna pacnpefenéHHoro gataceTta B3siTa U3
Apache Spark
RDD - Resilient Distributed Dataset:
@ getPartitions() - pa3nenbl faTtaceTa
@ getPreferredLocations(partition) - y3nbl, Ha
KOTOpbIX Ny4ylwe obpabaTbiBaTb AaHHbLIA pa3aen

@ getlterator(partition) - ntepatop onsa
rnocnenoBaTeNlbHOro NoJly4eHnsa 31eMeHTOB

Kaxabih RDD ccblnaeTca Ha npeablayLwmn nam
ABNAETCHA NCTOYHNKOM
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ApXNUTEKTypa CUCTEMBI

Brnokupyowmnn ntepatop 3aMeHéH Ha HEBNOKNPYOLWNIA

KaHan
McxogHbin MpeobpasoBaHHbI MapannensbHas
partaceT patacet onepauus
1,2,3,4 1,4,9,16 30
numbers.txt n — n? s,Nn—s+n
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ACUHXPOHHbLIN Map

Lenb: Ha KaXxaoM y3se TpaHChOopMMPOBaTb
suspending dyHkunen f He 6onee N 3/1eMeHTOB
haTaceTa O4HOBPEMEHHO
AnropuTtmMm:
Mony4nTb OT poanTena KaHan Ha YTeHne R
OTKpbITb KaHan Ha 3anuce W
3anyctntb N KOPYTUH:
Moka R He nycCT:
Mony4nTb 351eMeHT e U3 R
HoXXOaTbCA BbINONHEHNS f(e)
OTnpasuTb pe3ynbTaTa fle) B W
[JoXxaaTbCA 3aBepLUEeHNs BCeX KOPYTUH
3aKpbITb KaHan W

Cn6LUOMuKH KasHauvees [l. B. 0O6paboTka AaHHbIX C MOMOLLbIO KOPYTUH



Shuffle

MacTep-y3en
Obwasn
BLiGopKa Paspenenve
npoyue yansl
21 24, 45, 67, 81 <45 —> npoyne yansl
> >4 T
Pa6ouuii ysen
24, 67 CnyyanHas
BbiGopka
1 N AcuHXpoHHble
N 2 KaHanbl
BxogHon 100 BbixoaHon
KaHan KaHan
OTCOpTUPOBaHHbLIN PasgenéHHblin CrnsHve kaHanos

aiin Ha aucke

aiin Ha aucke

ofHoro pasgena

N6LLPMuKH

KasHavees []

bl0 KOPYTUH




[MpoToTUMN

Pe>xnmbi:
@ JloKa/lbHbIN
@ PacnpenenéHHbin

val master = LocalMaster()
val translator = TranslatorService( address: "localhost:8080")

fileRdd<String>(master, filename: "words.txt")
» .map { word -> translator.translate(word) }
.saveAsText( filename: "translated.txt")

Cn6LUOMuKH KasHauvees [l. B. 0O6paboTka AaHHbIX C MOMOLLbIO KOPYTUH



CpaBHeHune ¢ Apache Spark B ckopocTu shuffle

Monck camoro 4acToro U3 1 MJIH C/yHanHbIX Ynucen
1-4 EC2 m5.xlarge nHcTtaHcos, 4 agpa, 16 GB RAM

CpefHee BpeM4 BbINOJHEHUA 3a8a4KM ¢ shuffle
B 3aBMCUMOCTW OT KOJIM4yeCcTBa paboymx y310B

M Spark, cekyHp M MpoToTun, cekyHa

1 2 3 4
Konuvectso paboyunx y3noe
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TeCTI/IpOBaHI/Ie C BHEWWHNM CepBNCOM

OTnpaBka 200 3anpoCcoB K BHeELUHEeMY CepBuUCy,
oTBevawueMy c 3agepxkom 5-40 Mmc

Bpemsi obpaboTkm naTaceTa
B 3aBUCMMOCTU OT 3a€p>XKW BHELLUHEero cepauca

B CyHxpoHHas obpaboTka, McC B AcuHxpoHHas obpaboTka, MC
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B h h
0-
5 10 15 20 25 30 35 40

Bpemsa 3apep>XKn BHeLLIHero cepsuca, Mc
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PesynbTaThl

@ Pa3paboTaH npotoTnun MapReduce-nogobHon
cucTtembl 06paboTKM AaHHbLIX HA OCHOBE KOPYTWH.

@ B cucteme peanmsoBaHa TpaHchopMauma
KOJITEKUMA HEBNOKMPYIOLWNMN PYHKLNAMN

@ PeanusosaH anropuTm shuffle Ha ocHoBe
ACNHXPOHHbIX KaHas0B

@ Pa3paboTaHa cpefa Ona MHTEPAKTUBHOIO
NCMOJIb30BaHUSA CUCTEMBbI

@ 3mMepeHa Npon3BoaANTENbHOCTb MPOTOTUNA B
cpaBHeHUn ¢ Apache Spark Ha KnacTepe c 4
paboynmun ysznamum

BbiBOg,: /Icnosib30BaHNE KOPYTUH MO3BOJINIIO
YCKOPUTb NapasuiesibHoe BbiMoJIHeHuEe
HeboKMpYOLWKWX onepaumnn, HO He Aasio NPUPoCTa B
npoussoanTensHocTn shuffle.
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