Spark+

2t} el Shuffles a3ttt o)W Spark 8] 2F 9 o= 3 w29 HELA AF £S5
= =i

ot "
0%
o
fr
-0,
e
[
__>i’,‘
_>i‘4
L)
oX
olf
o
2
ol
e,
=
o
2
e
Ik
Sl
o
>
rlr
=
(m
o
[
ok

ghdtjrals3@soongsil.ac.kr
dbduswns1997@soongsil.ac.kr
shin@ssu.ac.kr

A Study on Cluster Configuration Method to
Prevent Network Bottleneck in Spark
Enviroment
Seok-Min Hong!,Yeon-Jun You!, *Yong-Tae Shin

Dept. of Computer Engineering, SoongSil University
School of Computing, SoongSil University

ok
21

d HolHE WEYARE X tg HolHE 2ds
}_

2 fo

Hgel dHelHE s 99 ¥

park & 2~H = st FH2HE S w, 250MB =1 1}
A& A9feta 750MB 21 SAREE VEA AE SR HE =25 VAL Qs 2 sEH
deol s deR 3 =HAT B =wo Atel wef ==E5e] WEYA HWE £EE 1Y
sl ZelanE PASYE MEND A% SEZ DA U5 A4L dud 4+ Ao
st UESIAZE S == b odoly dFE
1. ME Spark Ze]2E ] o= 3 =t JEHA A
H vid dole e A7|7F Al wef HE 57 =9 A By JAoR Qg A A
e 7HA I e 715 @l HFHE Hldoly 5ol Asterh2]
S AHgstr] iA=Ll Alzte] Ayt Wi ol B =FoAMi= Spark FYHAEHE FAGE
A A2 Al2Ee Scale-out WA o2, Ao 7t wESf MR b8 HEYD HAeE Qs
of W] g Alx=ElS G = 7] vl A st UESA HE A4S didshr] Al ===
oA HulelHE Agatr] g A A Al="S HEAA dF Sxo wE 2" 74 U4
2 ot ZEincia=
Hadoop®} Spark: 74 32l #4F g =g o= A4S v H 2o 2%edA = E4t
olel=tt 1 % Spark®E In-Memory 7|HFCZE g ZH ALY spark, == HWEYA AL &5
Hadoop Xt} ¢ wh27] o] @& Fofoll A A} 2 AT & e iperfol] ths] Lolr i 3FAA =
|5 Skl spark BANA =50 HEA AF Ho w
Sparks & HeolHE AgE 98 A e A AE 292y A s ARbeth 4%
ol s MEYIAZ B b, HoHE 233 AN = 3olA Atd WS 7WoR 7|EY #
241l Shuffles &gt ojuf b A2l gk dlo] 2b A FY sl AT 2 o=io] Abske WH
HE VEYEES Fd == 3 dolg Aol A o] S 2H 49 vl FA g mpx o w 5%

- 382 -



ACK 2023 stk

E0i3| == (30H 23)

A A3 AT

2, BT

2 o= A A7 ZYdYA spark, =EE
o YELA HAFEHEE SAY & AT iperfol] o
g #d ATE AR olE Fd 9FAEE &
==

2.1 Apache Spark

Apache Spark: In-Memory 7|4Fe] =Zgole=
2 ZA7I7F 2 "oy A=lE 3 F Aok [19
1] Spark Application®] ©o}7|E&XHE HoFt}
1702l Driver®}t N7i<9
Executors® o] F01# QIth[3] Drivere= ¢ 719 =
oA 523 taskEs ExecutorZ dEsh= 93t

slt}h, Executort Driver2%-8 o & task

Ao d ¥ owsels 48e Fa g

Spark  Application<

o

Woker Node

-

Master Node
Dri Cluster ®
fiver Manager L4
program ®
[ ]
Woker Node

[2¥ 1] Spark Application ©}7] &l %]

olwf taskE TFHS Worker ==E52 A F
= 2k doly HdFeo]l B8 w Shufflec] s 2
S Fd dolHE HFErh [1¥ 2]+ Apache
Spark®] Shuffle IA4& AWt} Shuffle Key,
Valued] ®le]HE Z+ Partition®Z tHA] uj x| &k A Y

A Est= Aol olmf MEHNES Sl dely
& A&t weF o= 3 Worker =29 A&
o YEYa AF £x7F =gud HE FA)o)
WA eto] Spark EElAE A Aol dFE &
4] 2 =wedA duets BE d4deld Y
AlZ=glo A o shupe] Fo tigk Adso] "Holxl
thar st HArE Aladle] dA Aee deol ¥
ol Fol o) AAHoR HFeo] AstHE @
&s wehh (o]

~| apple
~| apple
~| apple
"3 apple

apple
banana

orange
apple

J

banana *| banana 1

banana ~—*| banana 1
apple

orange

| banana 1

U

»| orange

orange

apple
orange

—| orange

\.»| orange

| orange

orange ~| orange

Shuffle

[ 2] Spark®] Shuffle 7

2.2 iperf

iperf= CAZ o|Fof HEYA 5 54 =4
ot SEfolAE-AH Fx= FYIFNF HELA
Aos ST F A7l "ol 24 A Al=dlo
A Master 98-S Fdst= =271 o8] Worker
NodeZF-H HEA A& 583 F FH2HE
TR JEHND AF Srw A3 ¥E dAYS
AWFoRN HESLA A Sz Ad A 45

Asts drd = A6l

3. M et
2 oAM= Spark BACA =E=E9 7HE HE
92 o Fel we Fesg P PR AN

o

3.1 Metsts of7lE A
(29 31e B w=RdA A
AGratE ol BAE wE Ag A

daEz PAEL mE AY ge WEd v
=
=

[y i
%
i)
wn
o)
£
=
el

NEYAolNe R FA Y iperf =TF o] &3]
=EEY Jhg dERD Y5 P aew
v A duFs 53 HAHe) ==5L Mg
t} Spark ¥ 2HE B E=RoA AdstE ==

Proposed
Select
Node

System

[ 3] A= o} 7] &l A

- 383 -



3

19

3

ol

ACK 2023 st&tE 3| =2 (30H 23)
32 Hotstes wE ME uby 4. 4sd¥7t
Aetets == AdE e A HAR iperf =7 B oM 7]E Spark F2E 9 HE A4
5 &8 w==of HENA des Wid gev 2 =Rl A Aetats WMo ® A% Spark F e
T WAE A dolele] A9 x=e YIdEg 2E o] A 45 Hlal FA 3
g83te] 7t w=d A e AR ol E

e aEle] dAl A AIZHPT)

<% 3> 34 74 84

= (3 24 Master Worker
Number of Node |2 5
PT=max(N 4 N 4 N4 ) (1 CPU 2Core 1Core
5 ) s MEMORY 8GB 4GB
DISK HDD 50GB | HDD 50GB
0S CentOS7 CentOS7
wEE9 HESA AEF £EE Master=5FH E Spark 590 590
O taske] Fdolu tE =59 UEYA AME
o7 s A dABsA Foh <F1>, <F2>E o
gotA w2 55%94}&}5%2 s &g F714 42l =4 . -
o . ] B 2 doAe vgd dgE A4S JHAL e
o® gHsta FHste V|Hete TR T LESEHE B wEoA] Aobshs wr e
Feoltt, olF T3 AAsA HWEHA AF F= o olgate] TAG el aE|oh A8 TA Fo]
7b ol ==E5S geletal Spark EYAHE A o M BAS ARaT
AT S vl A o] ALE-3 32 WebServer 21 3¢
B R 2 250MB, 700MB, 1GB, 3GB % 47t# Z7]9] 3}
<12 Hﬂ%_%igjjﬂ; 2?2; S3 2% 74 A8 AR 3T} Spark Wi 2202 WebServer
of Hg IPES #AgH 7 A7]9 Sdutnt 10
1 | # JSON =90l A bits_per_second #< F& Hol g A7te] FHS Ak
2 | SPEED=%(echo $OUTPUT | ja
3 | ".end.sum_received.bits_per_second’) 300
4| # F=9 g 21 9l AR
5 | echo "$(date): $SPEED bps“ >>$LOG_FILE =
6 | sleep 1 N
<E 2> FHNAE-AH YEHI F4 &3 T2 % =
FEIE .
1 | while true; do
2 | iperf3 - ¢ $MASTERIP t 60 ~i 1 | grep ) I I
3| -E"™\[ 4\]" | awk '{print $7, $8}’ , II
4 | sleep 60 T = =
5 | done File Size

mexitsting way W Node select way

(29 4] 71 Z2j=H e Ajtets WRlow 4%

FH2H A val

- 384 -



ACK 2023 staatErl3| =2%! (304 235)

[19 4]= gde g9F 8345 7ML de =
CERYE B =RoA Agets x5 AY HHS
o] &3ate] TG Zel=He 7R 74 FH2H9
vl w3k Zgf oty 250MB el Aol A Algke
e A7 AA 7] wite] g Fe] AA 9
S wEx] oki=t) A RF 700MB o] %2 vre gy

S A YE ZFel 2 Shuffle® €13 o]

T =
AE Algke]l oA A2l Algke]l AA 7}
e DECERC R R

o E¥2H WellA == 3t HolH

3Z o e =
SE IR

BoHoox o X ope oy T
oo o &
o

He A% Fezde A4 4ol 2A A

9. weA ddE agel fe 2PsHE T
St wESe Adsl ddsler @ Fw
5o Jhg YL AL Wa] wel A
49l RUHY 755 2B as)

5. 248
Spark #7olA tasks &9 We
== b dHeoly HEo] &
de F3 dolgs A

s dlolElE Asshn] wek ol @

oy

Z ool & W W oo X ofy
o o
b Jel
rlo
1 =
|m
__(‘_ol
1y
2
of
I
ki
)
Ir
i)
o
s

o
=
ox ©E M & >

off o o

2

-0,
B=)
rir
b
[
)
n)
-
s T
Flr H~ 2
o
i =
o - (o g‘f
Lo & 7

o P
o
©

> £
»

2 E ¥ o ol
z o X2 [»
M
=
g
=
e N
[
v
il
N
Py
(o3
it
v
[
o

EIEE

Y

3

N
m s

N
off
Y
0 O{N
rO
=
=
ol
iy
)
[
4
I
Oﬁ, oL

3 1 RS-2023-00225267)¢

o2k

o
[1] D. D. Mishra, S. Pathan and C. Murthy,
"Apache Spark Based Analytics of Squid Proxy
Logs,” 2018 IEEE International
Advanced Networks
Systems (ANTS), Indore, India, 2018, pp. 1-6, doi:
10.1109/ANTS.2018.8710044.

o
2t

Conference on

and Telecommunications

[2]Weiwei Gao, Xiaofeng Li and Dong Li,
"Research on fixed traffic bottleneck of K-means
clustering based on  Hadoop,” 2015 4th

International Conference on Computer Science and
Network Technology (ICCSNT), Harbin, 2015, pp.
351-354, doi: 10.1109/ICCSNT.2015.7490767.
[3]https://spark.apache.org/docs/latest/cluster-overv
iew.html

[4] https://spark.apache.org/docs/latest/tuning.html
(6] A R-FA7]=H 3] TTAS.KO-10.0258,7 B.A|
25 sy A13,2007d

[6]O. Olvera-Irigoyen, A. Kortebi and L. Toutain,
"Available Bandwidth Probing for path selection
in heterogeneous home Networks,” 2012 IEEE
Globecom Workshops, Anaheim, CA, USA, 2012,
pp. 492-497, doi: 10.1109/GLOCOMW.2012.6477622.

- 385 -


https://spark.apache.org/docs/latest/tuning.html



