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2016 INTERNET MINUTE?

http://www.excelacom.com/resources/blog/2016-update-what-happens-in-one-internet-minute

150 MILLION

EmﬂsSent ;

T Tube

2.4 MILLION

Seatc_h Queries

= Avallable

ws APpP Stolfé ‘

e GOOGle

A
<LUXOFT
Vv



www.luxoft.com

40

35

30

25

20

15

10

All Global Data in Zettabytes

1ZB = 1,126,000,000,000,000,000,000 bytes (approx)

http://www1.unece.org/stat/platform/display/msis/Big+Data
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Kypcbl BantoT

TpaH3a|<|_|,|/|$
s [pegynpexgeHuie Ha Ul:
— ) npeBbILLeHNe
é TNMMWTa No cyMmme

TPpaH3aKLuui
T JINMUTBI
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Kypcbl BantoT

TpaH3a Kumg‘

p— [1peaynpexgenHve Ha Ul:
npeBbllLeHVe

NIMNTA MO CymMMe
TPpaH3aKLuui

T JInmnTel
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* EanHaa anga pasHbIX NpoekToB (support)
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o )Xectkme NFR
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TexHonorna?

EanHasa ana pasHbIX MPOeKToB (support)

CnoxHas bmsHec-n10rmka
Xectkme NFR

Hn3knin nopor BXoxAeHns

MOHUTOPUHT 1 HACTpOWKa
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TexHonorna?

EaMHaA ana pasHbIX MPOeKToB (support)

CnoxHas bmsHec-n10rmka
Xectkme NFR

Hn3knin nopor BXoxAeHns

MOHWUTOPUHT 1 HACTPOIMKA

BHe3anHoO: NamMATb — AOPOro pecypc

A
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.;‘f'v:' Distributed - Resilient » Real-time
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streaming




Stream noBepx batch: HET



Stream noBepx batch: HET

Batch nosepx stream: A



Codepuueckum Flink B Bakyyme

DataStream<Tuple2<String, Integer>> dataStream = env
.socketTextStream("localhost", 9999)
flatMap(new Splitter())
.myTransformation()
keyBy(0)
timeWindow(Time.seconds(5))
sum(1);



+ )KeCTOKUIN 3HTepnpans!

DataStream<Tuple2<String, Integ
.socketTextStream("localhg
flatMap(new Splitter())
.myTransformation(
keyBy(0)
timeWindow(Time.seconc
sum(1);

www.luxoft.com

KTO_TAM_CAMOE_TAKOE~.XPEH_EMy:=
UMEHHO ETO_MOXHATOE_OHO_CAMOE; end;
end; procedure XMblPb.B_nyTb; var
ETOT_PAXuT: TAM_ABTOMAT; begin
ETOT_PAXuT:= KTO_TAM CAMOE_TAKOE;
while not WyXEP do with ETOT_PAXuT”
do begin BblBOg; ETOT_PAXuT:=
XPEH_EMy; rge EMy KBACUTb(1, 10);
TOPMO3HyTb(10); end; end; procedure
BAM_XOPOWO; begin BAM_TEMHO;
WriteLN('OH TOPMO3 v1.0 Copyright
The Future Hackers, 1993');
WriteLN(' Written by Kirill Sh..

A
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APAC

STORM

Distributed + Resilient «+ Real-time
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AHaToMuAa Storm

4 storm

Topology

- —{J
=
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AHaToMuAa Storm

S
=

/
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Storh

Topology
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Stream
AHaTomMmaA Storm

— H Tuple § +—»

/

S
=
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[MpocTOoTa API




Storm: MCTOYHUK AAHHbIX

class Spout extends BaseRichSpout {

void nextTuple() {

A
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Storm: MCTOYHUK AAHHbIX

class Spout extends BaseRichSpout {

void nextTuple() {
Values tuple = new Values(..);

collector.emit(tuple);

A
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Storm: o6paboTUmnK

class Bolt extends BaseRichBolt {

void execute(Tuple input) {

A
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Storm: o6paboTUmnK

class Bolt extends BaseRichBolt {

void execute(Tuple input) {
Values output = ..(input);

collector.emit(output);

A
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Storm: co3gaHvie TonoJsiorMm

class MyTopology { void main(...) {

builder = new TopologyBuilder();

A
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Storm: co3gaHvie TonoJsiorMm

class MyTopology { void main(...) {

builder = new TopologyBuilder();
builder.addSpout(“spout”, new MySpout(), 2);

A
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Storm: co3gaHvie TonoJsiorMm

class MyTopology { void main(...) {

builder = new TopologyBuilder();
builder.addSpout(“spout”, new MySpout(), 2);
builder.addBolt(“bolt”, new MyBolt(), 4)

A
www.luxoft.com <LUXOFT
v 38



Storm: co3gaHvie TonoJsiorMm

class MyTopology { void main(...) {

builder = new TopologyBuilder();
builder.addSpout(“spout”, new MySpout(), 2);

builder.addBolt(“bolt”, new MyBolt(), 4)
.shuffle(“spout”);

A
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Storm: co3gaHvie TonoJsiorMm

class MyTopology { void main(...) {

builder = new TopologyBuilder();
builder.addSpout(“spout”, new MySpout(), 2);

builder.addBolt(“bolt”, new MyBolt(), 4)
.shuffle(“spout”);

StormSubmitter.submit(“topology”, config,
builder.buildTopology());

www.luxoft.com
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— Baw Tenesm3sop B nopsaake! Viget penoptax
C XyZLOXXeCTBEHHOW BbICTaBKMW.

MOHUTOPUHT
N HAaCTPOUKaA
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Bolts (All time)

A Capacity (last Execute latency Process latency
Id Executors Tasks Emitted Transferred 10m) (ms) Executed (ms) Acked Faile
2shortServiceCallBolt 1 32 640 640 0.025 11.462 520 10.815 540 0
3muitiplyBolt 1 32 5420 5420 0.000 0.185 540 0111 540 0
4cpuBolt 1 32 5200 5200 0.574 25.291 5360 25.300 5340 0
SlongServiceCallBolt 32 4520 4520 0.939 100.686 4400 100.482 4400 0
6consumerBolt 1 32 0 0 0.001 0.027 4400 0.018 4400 0
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Bolts (10m 0s)

R
A Capacity (last Execute latency Process latency
Id Executors Tasks Emitted Transferred 10m) (ms) Executed (ms) Acked Failed
2shortServiceCallBolt 1 32 1640 1640 0.085 10.446 1660 10.482 1660 0
3muitiplyBolt 1 32 16440 16440 0.000 0.060 1660 0.193 1660 0
4cpuBolt 2 32 16340 16340 0.998 25.448 15980 25.428 15980 O
SlongServiceCaliBolt 8 32 15700 15700 0.996 100.694 15740 100.551 15720 O
6consumerBolt 1 32 0 0 0.001 0.011 15760 0.016 15760 O
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Spout A Spout A
instance 1 instance 2

Spout B
instance 1
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Executor 1 (thread)

Spout A Spout A
instance 1 instance 2

Executor 2 (thread)

| Spout B
L instance 1 J
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Executor 1 (thread)

Spout A Spout A
instance 1 instance 2

Executor 2 (thread)

Spout B
instance 1

2
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Executor 1 (threod) Executor 1 (threod

Exacutor 2 (threod) i Exacutor 2 (threod)

x Spout B x Spout B
instance 1 instance 1

Executor 1 (thivad) Executor 1 (thivad)

Worker
VM

Worker
VM

Executor 2 (thread) Executor 2 (thread)

Spout B Spout B
eciocis ] instanced |
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NoagBOAHbIE KAMHM
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Mpo6nema Ne1:
rpaénm
cepnanunsaymnu
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Mpo6nema Nel: cepyannsaumsa gaHHbIX
class MyDataSupplier { // Not serializable!

public MyData getData() {

// AHOHMMHbLIA Knacc
// XotAa: MyData implements Serializable
return new MyData() { .. }

A
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Cepuanusauvia Koga: B3sieTum?

O6paboTka AaHHbIX
open() / prepare()
Paboune |

MaLLUVHbI | .

Mepepaya Ha paboune XocCTbl

] 3
I Cepuanmsaums Nlmbusi
|

: |
: |
‘ Co3zaHne KOMMNOHEHTOB l
I I
. I
3 .
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Mpo6nema Neo2:
HU3KaA NPON3BOANTENBHOCTbL Spout
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Mpo6aema 1: HU3Kas NPOU3BOAUTENLHOCTbL Spout
6000

5000

4000

3000

B TekyLlas

2000 B MakcmanbHas

1000

O |
CoobLeHwnin/cek, Intel i3-3220
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OcTeperanTechb ISpoutWaitStrategy

class MySpout .. { void nextTuple() {

if (iHaveTupleToSend()) {
collector.emit(tuple);

} else {
// ISpoutWaitStrategy: 1lms delay

A
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MySpoutWaitStrategy

¢ config.put(
Config.TOPOLOGY SLEEP_SPOUT_WAIT STRATEGY TIME_MS,
1000 ) ;

¢ class MyStrategy implements ISpoutWaitStrategy {
void emptyEmit(long streak)
{ /* Cnute, ckonbko xotute! */ } }

Config.put(TOPOLOGY_SPOUT_WAIT STRATEGY, )

A
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Mpo6nema Ne3:
«JIeTYUUU ronnaHgeu»
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Storage
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Mopaenwu poctaBku (delivery)
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Mopaenwu poctaBku (delivery)

- At most once
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Mopaenwu poctaBku (delivery)

- At most once

- At least once
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Mopenwu poctaBku (delivery)

- At most once
- At least once

- Exactly once: MN®!
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Perncrpauyusa koprtexa
+ KOMY HamnpasneH
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ACK + KoMy Hanpas/ieH
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ACK
(MoKMAaeT TONOA0rnto)
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ACK
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ACK

A
www.luxoft.com <LUXOFT
v 78




N B yUem
npo6bnema?



T1
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Perncrpauus
KopTexa
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Storage
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T1 FAIL
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Hapo
NOBTOPUTH!
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konma T1
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Mpo6nema 2: neTyumnii ronnaHgey,

— e VA

Storage
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Mpo6nema 2: neTyumnii ronnaHgey,

— e VA

Storage
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T1: «neTyumnmn
rosinaHaeu»

Storage
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Storage
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Storage
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Storage
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Storage

ACK T2
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T2
0bpaboTaH!

Storage
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PewleHwne?
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PewleHune?
+ resetTimeout()

¢ OTCcnexmeaTtb TaUMayT 1 Nocbliate FAIL
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T1 resetTimeout
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T1 FAIL
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T1 FAIL
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T1 FAIL
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Hapo
NOBTOPUTH!
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konma T1
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Perncrpauus
KopTexa
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Storage

A
www.luxoft.com <LUXOFT
v 107




Storage
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T2
0bpaboTaH!

Storage
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KOHKYpPEeHTbI
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KOHKYpeHTbI

¢ Spark Streaming
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KOHKYpeHTbI

¢ Spark Streaming

¢ Heron by Twitter
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KOHKYpeHTbI

¢ Spark Streaming
¢ Heron by Twitter

+ Apache Flink
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KOHKYpeHTbI

¢ Spark Streaming
¢ Heron by Twitter

+ Apache Flink
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CNMACUBO!
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