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I: CerogHs B nporpamme
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BBepneHve B
pacnpenesieHHble
BblYNCIEHNS
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ExecutorService

MapReduce

Bonpockl n oTBETHI



PacnpegeneHHble BblYUCIEeHUSA
201%
MHOrosaepHbIe NpoLeccopbl Ha cTepongax
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I3 PacnpepeneHHble BbIYUCIIEHUA B KaXAbiA OOM

Srver-Lapop- ™
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I2 A Tbl NTOMHULWDb KaK BCe HAYMHaANOCbL?

https://en.wikipedia.org/wiki/Advanced Micro Devices#media/File:KL Advanced Micro Devices AM9080.ijpg
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i: KnacTtepesym ato!
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I3 Cynepkomnbiotepbi!
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I3 BbluucrneHuss B obnakax
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Iz MNMamsaTb geweBeeT
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BbiaucneHmna B namatn?
A noyemy Obl 1 HeT!
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I3 CpaBHMM cKkopocTH

12000
10000
8000 = Sequential (read)
w——Sequential (write)
e 512K Blocks (read)
6000 512K Blocks (write)
e 4K Blocks (read)
e 4K Blocks (write)
=== 4K Blocks (QD=32) (read)
4000
e 4K Blocks (QD=32) (write)
2000
0 = T 1

5400 HDD 7200 HDD 2x SSD Raid O 1600MHz RAM
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PacnpeneneHHbI ExecutorSerice:
BCA MOLLb KfacTtepa K BallMM ycriyram
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|= Y10 Takoe pacnpeperneHHbin ExecutorService

« PacwwupeHune j.u.c.ExecutorService
 Runnable / Callable (tonbko Serializable)
« OOuH Tack — MHOIro HofA
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I2 Mpumep: pacnevyataTtb agpeca Bcex HOA

public class MemberRunnable
implements Runnable, HazelcastInstanceAware {

transient HazelcastInstance hazelcastInstance;

@Override public void run() {
final Member localMember =
hazelcastInstance.getCluster().getLocalMember();
System.out.println(localMember.getAddress());

}

@Override public void
setHazelcastInstance(HazelcastInstance hazelcastInstance) {
this.hazelcastInstance = hazelcastInstance;

}
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I2 A yero cpa3y Hazelcast?

Green
Shard

Primary
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MapReduce:
UepHaa marua ¢ nnaHetbl Google
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Ia O6nacTu npumeHeHus

* AHaNn3 NOros

» 3anpochbl K gaHHbIM

* Arperayms n cno>XeHue

* PacnpepneneHHasa copTunpoBKa
 ETL (Extract Transform Load)
* [/l eLue MHOIo yero
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I3 MocTaHOBKa 3apaun

[TokasaTtb Top10 cnos
13 pomaHa B cTuxax
«EBreHnn OHernH»
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Eugene Oneguine: A Romance of Russian
Life in Verse

Aleksandr Sergeevich Pushkin
N~ Lidi

A Ak .

Published by the Library of Aléxandria
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I8 OcHoOBHbIe Waru

 CynTbiIBAEM OJAaHHbIE
* Map / transform
 Reduce
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I: OcHoBHbIe Warn: pacwmpeHHas Bepcus

 CynTbiIBAEM OJAaHHbIE
* Map / transform
 Combine

* [ pynnnpoBka

* Reduce

« ObbeanHATb

© 2016 Hazelcast Inc. Confidential & Proprietary

22



I8 [Ounarpamma notoka gaHHbix B MapReduce
nporpamme

IMap<String, String> Mapping Grouping / Shuffling Reducing Final Result
saturn: 1 \
is: 1 saturn: 1
saturn: 1 is: 1
is: 1 is: 1 \
a: 1 is: 3
planet: 1
— Saturn — a: 1
Saturn is a planet a: 1 » a: 3
a 1
saturn: 1
Eartt — earth: 1 planet: 3 e 2
_I h i 1 _ is: 1 1 . \ a: 3
Earth 1s a planet —> 5. 1 planet: 1 planet: 3
lanet: 1 planet: 1 not: 1
P ’ planet: 1 earth: 1 p—""] anymore: 1
— Plutc —
Pluto 1s not a planet anymore
earth: 1 pluto: 1
pluto: 1
is: 1
not: 1 pluto: 1 not: 1
a: 1
planet: 1
anymore: 1
not: 1 / anymore: 1
anymore: 1
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I Map: JaHHble TpaHchoOpMUpPYHOTCA B HaGop nap
«KIroY-3Ha4YeHune»

public void map(String key, String value, Context<String, Integer> context) <
StringTokenizer tokenizer = new StringTokenizer(value);

while (tokenizer.hasMoreTokens()) {
String word = WordCountExample.cleanWord(tokenizer.nextToken());

if (word.length() >= 4) {
context.emit(word.toLowerCase(), ONE);
}
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I3 Combine: 3Ha4yeHns o6bLeanHAIOTCA B
NPOMEXYTOUYHbLIU pe3ynbraT YTOObl YMEHbLLUUTb
o00bemM nepeagaBaeMbiX OaHHbIX

public void combine(Integer value) {
count += value;
I3
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I: Reduce: arperaumsa gaHHbIX ons nony4veHus
KOHe4YHOoro pesynbraTta

@Override

public void reduce(Integer value) {
count += value;

}
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FOR MATHEMATICIANS

Process: (KxV)* = (LxW)* = [(11,wW1), ..., (Im, Wm)]
Mapping: (KxV)= (LxW)* = (kv)—[(l1,w1),...,(In,wn)]
Reducing: LxW* = X* = (I,[w1,...,wnl) = [x1, ...Xn]

© 2016 Hazelcast Inc. Confidential & Proprietary



I8 MapReduce B xu3Hu Google

1000

0 | | | | |

| I
Mar May Jul Sep Nov Jan Mar May Jul Sep

2003 2004

https://research.google.com/archiv e/mapr ed uce-os di04-slid es/index-auto- 0005. html
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I8 B kayecTBe 3aKniouYeHus

PacnpeneneHHoe nporpaMmmuMpoBaHue — 3TO He CITOXHO!

U He goporo
 (OObIYHOE Xeneso

* Open Source Software FTW!

YyuTte maTtyacTb

 https://research.google.com/archive/mapreduce-osdi04-slides/index.html

 http://www.hazelcast.org/learn

Kop https://qgithub.com/gAmUssA/jpoint-2016-computing-talk

© 2016 Hazelcast Inc. Confidential & Proprietary

30



3NONBAMVMABIEBDNROCHN 3

‘\ \&
AT
.4

‘) 3
- —

——

e

> &

#lPﬂq“T #GOMI’IITING* #HAZE[

-

Viktor Gamovu ’/‘ ,

ganmissa




