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MapReduce — moaenb pacnpegeneHHbiXx BbluMCAEHUN Ana 06paboTkmn 6onbwmnx obbemos
NAHHbIX.

ANropuTMbl BbIYMUCNEHUN MOTYT ObiTb peanm3oBaHbl ¢ nomoubto moaenn MapReduce,
KOraa He xBaTaeT NaMATU A1 06paboTKM Ha OAHOM y3/e.

Map — 06paboTKa AaHHbIX

Reduce — cBepTKa AaHHbIX
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Map
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Map —> Reduce
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Intermediate files Reduce
(on local disk) phase

* Pe3ynbtaTmapper — ann B N10Ka/IbHOM
cucteme (He HDFS)

* PesynbraTmapper —napa (key: value)

e OAVH KoY € pa3HbIX mapper noaatoTcsa
Ha oguH reducer

* KonupoBaHue pe3ynbTaToOB Mapper Ha
reducer — shuffle.
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MapReduce 6e3 Reduce
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* Pe3synbrat3anucbiBaetca B HDFS.
e (Ob6blyHO, nanee cneayet MapReduce3apayac
TpuBManbHbIM Map — NPOCTO CYUTbIBAHUE AAHHbIX
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MapReduce
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MapReduce 8 Hadoop

OcHoBHOM GYHKLUMOHAN yKe 3an0xeH B Hadoop
* YnpaBneHue 3anyckom 3agau

* [lpoBepKa BbINOJHEHWUA 33434

* CUMHXpPOHM3aUMA BbINOJIHEHWA 33434

 Pabota nosepx HDFS

Pa3paboTumKy ocTaeTcs peasm3oBaTb N0MMKY paboThbl
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MapReduce 8 Hadoop

JobTracker:

* (OTBeyYyaeT 3a 3anycK 3a4aun

* Ynpasnsaet3anyckom TaskTracker
* [lpoBepKa BbINOJAHEHUA PabOTHI

* [lepe3anyck obopBaBLUNXCA 33434

namenode job submission node

tasktracker tasktracker tasktracker

datanode daemon datanode daemon datanode daemon TaskTracker: .
. . * YnpasnaetpaboTou worker Ha
Linux file system Linux file system Linux file system

e |86 . ' Crarncrnao aui
* CTaTUCTMKA O BbINOJIHEHUM 3a44a4u1
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Ons kaxporo TaskTracker onpepensetca umcno cnotos — 610K0B AOCTYNHbIX pecypcos (CPU + RAM)
1 3apaya (task) = 1 cnot
M mannepoB + R pegbtocepos = N cnoToB

3apaHee 3d4a€TCA KONMNYECTBO C/ZIOTOB Ha K/AACTepe ANA mapper U reducer.

B knactepe 102 mawuHbl (2 3 HUX ana NameNode n JobTracker) co cheayouwmmm
XapaKkTepucTnkamm: 24 agpa, 64 6 namatn. Kakoe makcMmanbHoOe YMC/10 mapper-npoL,.eccos
MOKeT ObITb 3anyLLEHO B TAaKOM KnacTepe, ecaun 1 cnot 3aHumaet 1 agpo n 3 F'6 namaTtn, a mapper-
cnoTbl n reducer-cnoTtbl pa3buTbl B COOTHOWEHNN 5:27
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Word Count
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map map map map
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Shuffle and Sort: aggregate values by keys

o JENEN - |EIEA R - |EIEIOD

reduce reduce reduce
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Word Count

map map map map
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combine cambine combine combine

0 0: B K] A
partition partition partition partition

Shuffle and Sort: aggregate values by keys

o [ENEEE - |EIEA . - [EIEIE]

reduce reduce reduce

HUY "M3aWN", Kad. YUT, 2023

14



OCHOBHbIE:
Map (k1,v1) -> list(k2, v2)
Reduce (k2, list(v2*)) -> list(k3, v3)

OnumnoHanbHblE:
Partition (k2, v2, |reducers|)->Homep reducer’a

. pacnpeaensaeT 3agaHHble K4 N0 3agaHHbIM reducer’am

. no ymonyaHuto —hash(k2) mod n

Combine (k2, v2) -> list (k2, v2*)

. MMWHU-peabloCeP, KOTOPbIE BbIMOAHAKTCA NOC/IE KaXA40ro mapper’a
. ONTUMM3aLNA CETEBOrO TPaPUKa

° He AO0NTHKEH MEeHATb TUM KA1Ko4Ya U 3HAa4YEHUA, T.K. cbpei/'uv\BopK HE rapPaHTUPYET BbIMNOJ/IHEHUNE combine()



MapReduce Word Count

MoacumTaTbh KOIMYECTBO MOBTOPOB KaXKA0ro C/10Ba B TEKCTOBOM danne
Map — cunTaTb CTPOKY, Pa3butb Ha cNoBa, BbiBecTH B popmare (key, value): word tab 1

Reduce — cuntatb CTPOKY, NPOBEPUTb YTO CN10BO Word He M3MEHUIOCh, MPOCYMMMPOBATL count. MHaye — BbIBECTU
(word, count) n HayaTb NnoacyeT A4 HOBOTO C/10BA

Map (String docid, String text):

for each word w

Emit (w, 1);

Reduce (String term, Iterator<Int>

int sum = 0;

in values:

HUY "M3aWN", Kad. YUT, 2023 16



	Интеллектуальные информационные системы���MapReduce
	MapReduce
	MapReduce
	Map
	Map –> Reduce
	Результаты
	MapReduce без Reduce
	MapReduce
	MapReduce в Hadoop
	MapReduce в Hadoop
	Система слотов
	Word Count
	Word Count
	Word Count
	Функции MR
	MapReduce Word Count

