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PACHPEDEAEHHLIX
CTPVWAAOB

HTTP://BIT.LY/STREAMS_TBREAK2017
@9AmUssA @hazelcast #jbreak #hazelcastjet




SOLUTIONS ARCHITECT
DEVELOPER ADVOCATE

@GAMUSSA YI? MHTEPHETaxX

A Tbl 3ad0s10BUN MeHA B TWITTER? ©

@9AmUssA @hazelcast #jbreak #hazelcastjet



O yem NoroBopmMm?

Ctpumbl B Java 8
Pacnpenenan n Bnacteym

PacnpeaeneHHble CTPUMBbI
Kak? 3auem?

@9AmUssA @hazelcast #jbreak #hazelcastjet






[Tonmep: CynuTaem cnosa

Map<Iinteger, String>, rae
K04 = HOMEp CTPOKM, 3

3Ha4YeHune — CTPOoKa 3 paunna.
mww-——m,

CKO/IbKO pa3s Karkaoe C/10BO BcTpeyaeTca?
HaviTn Top X cnos *

@9AmUssA @hazelcast #jbreak #hazelcastjet



Muodbl o Spark unu
MOMET JI1 NO0JIb30BaTbCA
Spark 06bI4HbIN
Java-pa3paboTumK

EsreHun bopucos




YTo ana storo Haao?

[Tpoxoanm No BCem CTpOKam B panne
PasbuBaem CTpPOKM Ha cnoBa
O6HOoBAAGM 3HAYEHME CHETYMKA NO

Ka*KA0oMy CNOBY

@9AmUssA @hazelcast #jbreak #hazelcastjet



) Yto Byaem cumtatb?
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@9AmUssA @hazelcast #jbreak #hazelcastjet
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fillMapwithData("pestni.txt", source);

for (String line : source.values()) {
for (String word : PATTERN.split(line)) {
if (word.lengtht) >= 5)
counts.compute(
cleanWord(word).toLowerCase(),
e e ——null 2 1L : c + 1

)



[TpoxoaAnM No BCEM CTPOKamM B panne
fillMapwithData("pestni.txt", source);

for (String line : source.values()) {



Pa3bnBaem CTPOKM Ha C/10Ba

for (String word : .split(line)) {



ObHoBNAEM 3HaYEHME CYETYMKA NO Kaxxgomy C/10BY

counts.compute(
cleanWord(word).toLowerCase(),
g e ——null 2 11 : c + 1

)






Ctpumbl B JAVA 8..

AbBCTpaKkuua ana npeacraBaeHUs
nocneaoBaTeNbHOCTM 3N1EMEHTOB

He aBnAeTcs camoCcToATE/NIbHOM CTPYKTYPOU
«KNPOBOAATY 3NEMEHT Yepe3 KoOHBeUep
npeobpa3oBaHUN

He meHAIT UCTOYHUKA AdHHbIX

@9AmUssA @hazelcast #jbreak #hazelcastjet



FRESH C{ i
POTATOES
COOKED IN
100% PEANUT OIL
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java.util.stream
Intermediate operatiov

map(), flatMap(), filter()

Terminal operation
reduce(), collect()

Stateful Intermediate (Blocking) operation
sorted(), distinct()

@9AmUssA @hazelcast #jbreak #hazelcastjet
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public interface Stream<T> extends BaseStream<T, Stream<T>> {

/** (X X */
Stream<T> filter(Predicate<? super T> predicate);

[*% ... %/

<R> Stream<R> map(Function<? super T, ? extends R> mapper);

/%% ... %/

IntStream mapToInt(ToIntFunction<? super T> mapper);



@AFunctionalInterface
public interface Function<T, R> {

[*% ... %/
R apply(T t);

[*% ... %/
default <V> Function<V, R> compose(Function<? super V, ? extends T> before) {...}

[*k% ... %/
default <V> Function<T, V> andThen(Function<? super R, ? extends V> after) {...}

[*% ... %/
static <T> Function<T, T> identity() { return t — t; }



Henb3a npocTto Tak B3ATb.. ©

NapannenbHoe BbINOJHEHWE BO3MOXHO TOJIbKO
BHYTpM oaHoro npouecca JVM (untair
parallelStream)

Nu3aiiH noapa3ymeBaeT N0Ka/bHble AaHHbIE

Hecepuanusyembie n1ambabl ucnonbsyrorca API
Pe3ynbTaThl BbINOJAHEHUA TaK XKe

Hecepuanusyemble

@9AmUssA @hazelcast #jbreak #hazelcastjet



A yTO ecnn... ©

MapannenbHoe BbIMOJHEHUE MEXKY
JVM npoueccamu

MmeTb pacnpeaeneHHble JaHHble
MopaneprKa cepnanmsaumm namoa

Cepuanusyemsie pesynbTaTbl U
pacnpegeneHHble gaHHble

@9AmUssA @hazelcast #jbreak #hazelcastjet



Changing Engines in Midstream: A Java Stream
Computational Model for Big Data Processing

Xueyuan Su, Garret Swart, Brian Goetz, Brian Oliver, Paul Sandoz

Oracle Corporation
{First.Last}@oracle.com

http://cs.yale.edu/homes/xs4S/pdf/ssgos-vidb2014.pdf

ABSTRACT

With the addition of lambda expressions and the Stream
API in Java 8, Java has gained a powerful and expressive
query language that operates over in-memory collections of
Java objects, making the transformation and analysis of da-
ta more convenient, scalable and efficient. In this paper,
we build on Java 8 Stream and add a DistributableStream
abstraction that supports federated query execution over an
extensible set of distributed compute engines. Each query
eventually results in the creation of a materialized result
that is returned either as a local object or as an engine de-
fined distributed Java Collection that can be saved and/or
used as a source for future queries. Distinctively, Distributa-
bleStream supports the changing of compute engines both

fault handling. Distinctively it can also federate multi-stage
queries over multiple engines to allow for data access to be
localized, or resource utilization to be optimized. Since Dis-
tributableStream is a pure Java library with an efficient local
implementation, it can also scale down for processing small
amounts of data within a JVM.

Program 1 WordCount

public static Map<String, Integer> wordCount (
DistributableStream<String> stream) {
return stream
.flatMap(s -> Stream.of (s.split("\\s+")))
.collect(DistributableCollectors
.toMap(s -> s, s -> 1, Integer::sum)); }



YTO Ham cTouUT pacnpeneneHHbI CTpUm
NOCTPOUTb

Stream extends DistributedStream
DistributedStream extends Stream
Y10-TO ewwe?

@9AmUssA @hazelcast #jbreak #hazelcastjet



/**

* An extension of {@link java.util.stream.Stream} to support distributed stream operations by replacing
* functional interfaces with their serializable equivalents.
*

* @param the type of the stream elements
7
/checkstyle:methodcount/
public interface DistributedStream<T> extends Stream<T> {

[*% ... %/
default DistributedStream<T> filter(Distributed.Predicate<? super T> predicate) {
return filter((Predicate<? super T>) predicate);

}
[*% ... %/

default <R> DistributedStream<R> map(Distributed.Function<? super T, ? extends R> mapper) {
return map((Function<? super T, ? extends R>) mapper);

}



/**

* An extension of {@link java.util.stream.Stream} to support distributed stream operations by replacing
* functional interfaces with their serializable equivalents.
*

* @param the type of the stream elements
7
/checkstyle:methodcount/
public interface DistributedStream<T> extends Stream<T> {

[*% ... %/
default DistributedStream<T> filter(Distributed.Predicate<? super T> predicate) {
return filter((Predicate<? super T>) predicate);

}
[*% ... %/

default <R> DistributedStream<R> map(Distributed.Function<? super T, ? extends R> mapper) {
return idp \rurcL1o0N<¢ super |, ¢ extenas K> ) ldpper),

}



@FunctionalInterface
public interface Function<T, R> extends java.util.function.Function<T, R>, Serializable {

[*% ... %/
static <T> Function<T, T> identity() { return t — t; }

// TODO remove the override when IntelliJ fix released
aOverride

R apply(T t);

[*% ... %/
default <V> Function<V, R> compose(Function<? super V, ? extends T> before) {...}

[*% ... %/
default <V> Function<T, V> andThen(Function<? super R, ? extends V> after) {...}



W/HY WOULD ONE NEED A CLUSTER?

@9AmUssA @hazelcast #jbreak #hazelcastjet



HENb3A NPOCTOTAK B3ATb.

U 3AHATLCA BUT AATOW HA OAHOW
HOLOE



[1aHHbIX CANLLKOM MHOTO,
4yTOBbl OHU MOMECTUNUCDH
Ha OAHOMN MalUnHe



J1aHHblEe CINLLKOM BaXHbl,
4YTOObI XPaHUTb X HA OAHOWM
MaLLUNHE

©@9AmUssA @hazelcast #jbreak #hozelcosfjef



ORrRAcCLE COHERENCE

In-memory data grid

PacnpeaeneHHble K3LWH

ORACLE

RemoteStreams

Coherence
Kommepyeckmm npoayKT

@9AmUssA @hazelcast #jbreak #hazelcastjet



ORACLE COHERENCE

Map<String, Integer> collect = source.stream()
.flatMap(m -> Stream.of(PATTERN.split(m.getValue())))
.map(String::toLowerCase)
.map(WordUtil:: cleanWord)
Sfilter(m —>eni keneth(C) >= 5)
.collect(RemoteCollectors. toMap(vel, ve2, Integer::sum));

@9AmUssA @hazelcast #jbreak #hazelcastjet



INFINISPAN

In-memory data grid

pacnpegenieHHble KaLwu

Kyuya BCAKMX MHTErpaLmi |nf‘nlgp:]n

NnueHsua Apache v2

@9AmUssA @hazelcast #jbreak #hazelcastjet



Ewe xoTenkw...
[lpocTOTa
3Hakombli API

BCTPaNBAEMOCTb

Cloud Native

@9AmUssA @hazelcast #jbreak #hazelcastjet



[1na Tex KTo B TaHKke — HazeLcast IMDG

In-memory Data Grid . .
BecnnatHo Apache v2 : : . .
PacnpeaeneHHble ‘ ' ' '

Kaww (IMap, JCache)

Java konnekuuu (IList, ISet, IQueue) ‘ ‘ ‘ ‘

O6meH coobweHnamm (Topic, RingBuffer)

Boiuncnenus (ExecutorService, M-R)

@9AmUssA @hazelcast #jbreak #hazelcastjet



1 900 3Be3pouex

GitHub

13‘-" KOHTpMObIOTEPA

100%

Open Source




[OpU3OHTaNbHOE MacliTabupoBaHue



L

BepTuaabHoe macwimabnposaHmne



HO KoT A A/NENREORAIPAMGYX B NAMATH



@9AmUssA @hazelcast #jbreak #hazelcastjet



Hy 1 B 4yem e npobnema?

IMap.values().stream()?

U

IMap.entrySet().stream()?

@9AmUssA @hazelcast #jbreak #hazelcastjet



A Tbl He nonHelwsb, AeTo4YKa ©7

Tbl HE AOMNHELWbD,
AETOYKA?

MAN, A Tbl HAAEW
1 OTOMAM

@9AmUssA @hazelcast #jbreak #hazelcastjet






Jet Streams




hazelcast JET

JET.HAZELCAST.ORG



Yto Takoe JET?

BubanoTteka ana pacnpeaeneHHbIX
BblYNC/IEHUN

OcHOBaHa Ha ONUCAaHMU MOZeNn C MOMOLLbHO
rpada

OcHoBaHa Ha Hazelcast IMDG

byaem cpasHuBatb Spark or Flink

@9AmUssA @hazelcast #jbreak #hazelcastjet



)
e

vertex ————> vertex
/ \ e
/’7

— vertex

vertex
SOURCE

SINK

@9AmUssA @hazelcast #jbreak #hazelcastjet



McnonHeHue rpada

Kaxpaa Hoda Knactepa ucnonHsaet rpad
LLe/IMKOM

@9AmUssA @hazelcast #jbreak #hazelcastjet



DAG

Hazelcast Node

Hazelcast Node

Hazelcast Node



McnonHeHue rpada

Kaxaan Hoda Knactepa ncnoaHser rpad uesmkom
Kaxaana BeplunHa rpada ncnosnHaetca Habopom

OrpaHUYEeHHOE YNC/I0 <KHACTOALLUXD> MOTOKOM
~ KON—-BO NpoL,eccopos
MeX Ay NOTOKaMM
MeXK 4y BepLUMHaMM

@9AmUssA @hazelcast #jbreak #hazelcastjet



CpasHusaem Spark, Flink, Hadoop ncnonbsys WordCo

Knactep: 9 Hoa, 40 apep Ha Kaxkaom




Seconas

400.00

300.00

200.00

100.00

0.00

Word Count Benchmarks (less is better)

B MapReduce

B Spark 1.6.0

I Flink 1.0.0

B Jet 0.1

https://github.com/hazelcast/big-data-benchmark

L

B

100m_1m_
words.txt

100m_1m_
words _64mb.txt

1g_1m_words.txt

1g_1m_words _
64mb.txt

Bl )<t 0.3

10g_1m_word:
bt



CpaBHUM C 0ObIYHBIMU CTPUMAMMU

Word Count throughput

Jet DAG JDK j.u.s
(pre-loaded)

Engine

@9AmUssA @hazelcast #jbreak #hazelcastjet



Hapno 6bpaTtb noka ropsadolll

NOKYMEHTaLUusA

jet.hazelcast.org
Kog Ha githulr
hazelcast/hazelcast-jet
MaTepuanbl npe3eHTayuu

HTTP://BIT.LY/STREAMS_JIBREAKZ2017

@9AmUssA @hazelcast #jbreak #hazelcastjet



B KauecTtBe 3aK/14YeHUs

CTpumbl NpeaoCcTaBaAOT
dyHKUMOHanbHbi APl ans 3anpocos u
arperaumm

@9AmUssA @hazelcast #jbreak #hazelcastjet



PacnpeaeneHHble CTpUMbI

[Mapannennsauma Ha Knactepe
3anucb AAHHbIX HA K/acTep
CTtabunbHble pe3ynbTaTbl AaXKe Npu
nageHuax HoA,

@9AmUssA @hazelcast #jbreak #hazelcastjet
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@9AMUssA _@haozelesst @ jbreak #hazelcasijet
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Now you can use any cmoji as an icon’
And of course it resizes without losing quality and you can change the color.

How? Follow Google instructions
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@9AmUssA @hazelcast #jbreak #hazelcastjet




