Spark Streaming 18t A|AE0IA & AlZ2t
Xel XNJ2 |st 88 X3 &Y J-
OIS@”O, DIJéIiZ), gg_)'\_n 2)

=)
"Helstn 8- 3eTss
IMElstn SEns)Isiste SSUse

{eslee, jhkim, sshong}@redwood.snu.ac.kr

Selective Resource Managing Technique
for Real-Time Processing in Spark Streaming System

Eunseong Lee"®, Jungho Kim?, Seongsoo Hong"?

" Department of Electrical and Computer Engineering, SNU
2 Department of Transdisciplinary Studies, GSCST, SNU

! ¥
SO Jlse Ll W 2cRE JlE HSXel AS0l Jt=se D UL 0l flof 2ete
AAEE2 SESID a2 A2t QTAAMEES UFNOF S0 O SHME AAI2E AEl |X A2
ZNREHCZ UENOF Sl A2 LAAMES & GHLIOICH 8&E6ts Jls S0HA iy LFRAES It
& & DFEAI|E A2 Spark Streaming ZHI LA A0ICH oHXICH oY T AT = AAUE EEHE S
St 2o 24 I 2D 2050 otX2 SEcle 248 & &2l J|I=2 real-time semanticsE
DHASGHR &1 JCH & JI=2 HIaAIZE SE0 2d A2t 882 A& ALE0] Hetdes 482 ¢
XotXl ZR&tCt 8 =20AMeE 0248 SHME aiZot)| o A8 a &9 JIgsS MeHsttt 0l JI
He e A2 BHAIE AEGID QASH RS HIE2=Z AAIZE BHAIDL HIAAIZE BHAZR
H A2 =&ot= A2 BESHCH 0IE Spark Streaming 2.1.001 &5t &&2 ot 2 =8 XA
0] 2 52.98% A2 SOIGHACH
1.8 8 real-time semanticsE && Dotk &S AMHZ
Z2 ICT JI=0l ASXH BEIHHAN SeRE SE0H NFAS2 S0 =, N2 sHez Y
Jlgt XbsXol CHel H320F B85 MDD UCH Bt= HIAAIZE S 80 2o A2t SE2 Ia ALS0
Oledst Xt2 =& st AAIZE AHIA HESS 2ol Metg g2 = UL
2ckce ANAEIE2 =S&otn Hede &l Al 24 2 =20lAd= Spark Streaming AIAEINAM <2
QIAMESES =GO SHCH 224RE AIAED] StHES ==otJl o dgEH I €Y JIgS
ZRHHOZ DIFAHOE St A2t QIPAEES B MIoHSHTE, allEY DY 2 real-time semanticsE 11¢2{6t0]
otlte AAIZE &dEl KX H&H(real-time stateful A2 880 AIE Jtsd HREE SEHCO=Z
operation)2 Xl&ste H0ICH 2 =20 M= S=ole MESIEE 2&ESCH 02 <ol 5 JX HP=S
Jlz 5 HE E2 XA A RA A4S XIJots =St BIM HAIt 285 Algotd 10 st
Spark Streaming AMAEIES HAAIAEOSZ HEGHUL dEE & Z2AXAH NMESC el I3
otXIBF  Spark Streaming AIAENAM AAIZGES 22 e O AE FHEE 0|80t A2 S89
SEGI| fRIdiME 24 O3 22l HS0l EL06tC. It S O 20| ERZ ot N AES
Ol <&t & Jl=s & WEX A2 YARND SBHEICH 02 Soil &Al2t S&0| HaAZ S8
MESOSJt QUL & Jl==2 N &Y ZIAHo Oet el S otHAN 2dots XHsS Z0ICh HotE
HY ggl) =™ "o UE £ AU[11[2][3] JI® 2 Apache Spark Streaming 2.1.00] EXHE A H Ol
38 g40lgt 880l RES ANFs D8Iz &Y AEGIUCE e AIAEN Mot JgES dgs 2
BH0L AIEot=S ol= HHOICH SHXICH Ol =85 = A2t 882 73 =" XH0l & 52.98% LAES
SE0| HoI&Es= EF Jisst N9 22 HldiohH 2015 L.
ZEHEN HHH0 WA= SHIE UCH & g2
=29 == = UE 280 gg 2= NEs 2. Spark Streaming AIAECSl S&
AMESIX %S E2, 012 AI2E %= UZE SELL0 0l ZoAM= 2 =22 O0lHE &I ®loH spark
N2 ggdH=S +=Hol= ZHO0ICH otXIEH oY B2 streamingl A2 & (Job) %8 WHI TOl AISE



AHEOfl tHet 22l Jl=0l ool 298t HA Spark
Streaming AIAHINAM &2 #=#Z DStreams &=
HOIEZ 20t Mel=Ch. DStream2 8 g2 AEH™
HOIEHE Y& A2t 22HSZ2 U= OO0IEHOIH, Ol=
Spark2 RDD (resilient distributed dataset)cl= @l
H22l(in—memory) Xt REXZ 22| =0

% 1= Spark Streaming AIAEIS] HEA RXE
LIEFUHCE, Data analytics framework HE0l= spark
streaming ZAILRHIAIL =MECH oY ZYHBIA9

SHAM Jls & olll= Spark Streaming AIAE 2 0IA
S&ole &2 =d&E 8 =AE e HAZZ
detoz HEtstd 012 AM Mg 2 H(worker)Ol
Hi2sol=  2A0ICH.  OJIA 0 WS EHAZ
AAEH0let 2220 0l0E o2z =2, DE
231 £9 JlssS HZ8tlh

APPLICATIONS

[Real—time job]"'[ReaI—time job] [Non real-time job]"'[Non real-time job]

DATA ANALYTICS FRAMEWORK

DIsTRIBUTED RESOURCE MANAGEMENT FRAMEWORK

| LINUX KERNEL ” LINUX KERNEL | | LINUX KERNEL |
HARDWARE HARDWARE HARDWARE
a8 e 3 8
.8 =B e - .8 =K

& 1. Spark Streaming AIAEIS HSE RX
2 2= Spark Streaming AIAEONAMS EHAZA

A= HEE2 REHOZ LIEFWH OAIOICH. ©H
OtA Bl (master)= =88 229 &2 AHI0IXI(stage)
Gz PEED HE2 FAHots HAY =28
=AkE UEIWH= DAG (Directed Acyclic Graph)S
OL=ECH AHOIKN= 22 g2 sdolse S8 X0
EHAIEN ol ==CH [4] <2 20l AHOIX
g R=2E EHAIAEC HEHOIEHHE  H0lE o

XA (data locality)2 Ddstd 2 EHAZIIL Hels

mWEIdES JIXLD Us AHOUHAH BEUWAECH DIAH=
AH ZMots E:XHexecutorn)IH E&H EHAZTQ

=S RFotn, O0 Ot = HAAHNAM oiE
BHATIE &M =AIZITH

Spark  StreamingWl M= distributed  resource
management frameworkZ MESOSLI YARNZ AtE2&
= QUCH oY ZyLfas =& =52 &0 22
ol= XS ZgH 25 AIAE0] orEAOI
MHIAE HS6HAH ot 2H0ICH Ol=2 &0l &Est
A0 et HEE &% HBSZ22RH 20t o
EHAIN Ooll 2F XN AMEssEs BFHMEC. &2
CPU Z0 =2 AIEE HRcel 222 FJIE 2E
g = QICh. MESOSE 2disA2 X3 MEBE XF

JIEel  cgroupsE Aol &2 XE MEE=S
S &t

groupse clSA AIAHINA S&6te EiAAQ
NAMEBEES MEAMAE(subsystem) =22 HOict=
JI=0ICH MEAIAEE CPU, HZ2l, UWERZ Sit
Z0l AIAE X Y, =< XF, BLHES2

Moo Jisgt 2&0ICH cgroupse & Xl (weight),

Q

SHAIXI(limit) S22 HHHEE Soll MNMEAAEHZS
ANESES THEHL.
WORKER
MASTER

[ Stage DAG ] - —
TN ask ask

..................

, WORKER
Stage3 !

boooo Executor

([

WORKER

((rasid)

3 2. Spark Streaming2 EHAZ AHEE OlAl

3. &AlZt SE0 s d8H K| AIZE =& JIY

Moo= JIY¥ 2 Spark Streaming AIAE f0A
S&ol= & 2t X2 FH=2 22lste HIa Al
S22 XE FHSZ olst AAZE 889 XdH=s
E0ls AS =2HOZ BHCF. WY JIEHS BEFO
Spark D LYKIAZRH AAMA HES FHoles
EHA3E9 JEBE JEYD 080 ELZ o=
O st =FXE HAtsC 012 soll &0 =8s
OFE MR J18 Jitsd NS S8M2z AlEodle
s BAEHC.

8 32 Mot Jlgel =& &S AIAES
HEE ATENH A8 MOUHA LIEFHCH Het JIg2
A AAIZE EiA3 g Mg XE 2elX2

A

Aldole Sg2 el 0IE <ol Spark Streaming
OYHUKAIAZRH oY EBiAZ OS2 0|82 gd8e=z
20 2 EHA3 S22 IDE U4 BHA=Z O 22 Kol
HLSICH A BlA3 08 2elkes N A=RES
AtsF XEE EHlAZES 1D AESH AW st
HEE &2 Ho0l2 ¢EHo2 B8Ol QA Gl=E AHR 0
et U Ao 4E&E®IE  F&td. el
N2 A AU AIEES2 2EE BHA32 D%
& MEBO RAx=RE NMIEEHCE ARAZLIR2 a2



Hole &4 T AL|3 (SPARK STREAMING)

B2 A

B. 252 A2 UF HAHUS

EjA3
(918, ID)

EfA3 CPU BLock I/0
SGxt 2#E2 2| Xt

8 3. Hetd J1gel s &

9 & AI=2ES ot
0l ZU™ Spark Streaming
HEE & BHA3 I8
= K& 22| KOl Al
HI&AIZE EHAZES K& AMEEO 0lH

o o ol

m,___

o

1

Qo0 Q2 ooxd 0
__Cegiorlru
1
1>
g oo 02

0z 2 M |H B FA

H
i

0
to
> [rlo o

oY
o 02
T2

S
10
>
10
oY
0z
(=}

Z2eott. Meh Jlgs
AL HS0A ot
=0 A2 SHE oiZ&tlt.

>
{0

\
M0 M
=

J

O 40 Ob mx >
JAdxood = [
m

[0 Hy o 1y
Hu o

0z —

0x

%

S
[
1]
(o
oY
ne

0 py
Ol
Uy
[}

= oolge oA Uy &
30l A Spark Streamingzt
Ch. 2HEQ MY sES
25 AUl s I
SRS 0M AAIZE EOHolH A
ol L& I8 UIBIAHIOIA, social media, 8
clel ZHu &N NS ZM™St= 240ICH Aot

1.

8 AHEz PdE
cl=4 HE WOl
1o 20

tE XI5t 28t
I

SOl HI& Al

s (ﬁ” t

FH
nz
g

h

12

ot =S O
CPLI Intel 17-4790 3,60GHz octa-core
o =2 DDR3 8GB = 4
1TB (550 = 1)

Fully Connected Metwork
CHlE = 1Gh

El Spark Streaming 2.1.0
o E}%' Al AE Hadoop 2.7.2
Ubunty 16,041 LTS

M Legacy System Modified System

14
12
10

{8
6

ro

0

g AABS Z200IH 3
HEZE AAES Z08LOICH.

ami
=
o 7 =& XAHOI 2 52.98%
Ct

[
&
[H
rr
=
o

5. 28 ¥ g% ¢

2 =2R0iMde 83 IsisS X6 st
AAIZE 22IRE0A A2 Hel RPAEE E=061D]
st 8N N2 Y JIPHE HOSIJACH 2 HARE2
Spark Streaming 2.1.0 AIAE0 HMOotE JIEH=ES &S
Z AE=8 Sol 2 52.98%° HZA £  XHO
EASS oM

Acknowledgement
= 93 SAJ|g8FZ JI=E AN LA 2
astoz #%‘6%91% [ S2392603 , loT AlHE ©&l-
QIOIE AAIZE ME 24 U Al25 BE Iz HY]

2028

[1] Sukhpal Singh and Inderveer Chana, "A survey on
resource scheduling in cloud computing issues and
challenges." Journal of Grid Computing, vol 14,
pp.217-264, Feb. 2016

[2] Scott Schneider et al., "Dynamic Load Balancing
for Ordered Data—Parallel Regions in Distributed
Streaming  Systems", the 17th International
Middleware Conference, Nov. 2016

[3] Benjamin Hindman et al., "Mesos: A Platform for
Fine—Grained Resource Sharing in the Data Center",
NSD/, 2011

[4] Apache Spark Documentation.
http://spark.apache.org/docs/latest/index.html

[5] Matei Zaharia et al., "Resilient Distributed
Datasets: A Fault-Tolerant Abstraction for In—
Memory Cluster Computing”, NSO/, 2012



