2019 FAstatEof3| =28 H|262 H|23 (2019, 11)

A Aol E82H 49 JMS HAIR AHE 9T

.
B R

20IsD "AZE 0SS

i

.19__ U] * k]

"SEIEE e

[

e-mail: {barunpuri, emchoi} @kookmin.ac.kr

JMS Message Processing on a Distributed Container Clustering

Jungkeun Cho®, Eunmi Choi®

SF Kk

*College of Computer Science / ““Dept. of Financial Information Security,
Kookmin University, South Korea

(]

=i

oF
oF

295 JPdslel A FHE 7Hd Bol AMEE = ZAE oY (container) 71E2 AT g o] A4
2 g EAS AL k. B E=EoAE Aoy EAS 4w B, Docker & ¥33 o
g AelolUES Hlwdl Eoh. B AT AAE ob7|d X E, JMS(Java Message Service)7|HHe] &
b AHolY 2 2HE FAsIST. B4 HHeolY Z2E oA wAA AP £E5E AR
Aho} A E oY 49} Docker engine o Wl g]e] Frlo] wE %S vl EAT).
1. AME Holso] &8o] =i Qtf. o] FddAe 7]E9
A Azt 29 o] E X S Ak 3r
cors DEe Ane shen agen o JPNI3 VEL AR S 4 i
£ F Jd= FHE 7 Jer=E, A &89 o eT = o s AR
ia]fg} Utijlity E’_%‘_PJ i;i’iri Eli_ﬂ?;]_ﬂ 9}3} o 1 HEO|L{e] =
=9 E AFEY Ade a&4d Y99S A 9
A 7140l 7W3k(virtualization)f-i-olgta & <= 71ES s 71eS stk &G AA A2l
ATk FHZ TS TEFolAE T Wol AMEEHE A AFEE sl Ad @A disk 7St E AlEs)
7" ol (container) 7|&2 A% P47 of2d 2 = ZHoltt. o]¥g Virtual Machine (W) E2]4<1
gl 5HES 7L Tt SE A 2EH Aol slolHulol & AXAg & 19
2 =woAeE, ZdHolyel 543 goFst ZHol o 7Pl EFAA} ofEgAelAS A s vt
UEY T/E A9Ed. agla 4 deEoye] AHals wrEo Adske WA o, =] d)
S 2=H AedA HwAIA AWE TiEtete] Auja F 0 8 JdsteE WS A3 ¢ e W G AAE 2
HEHAPY S st F2E gtk olE flste] vls 88t B4 B @99 A7]E AL k. ol=

7120 wAg el AelE g NS & &8st oA

o] gl BA Aoy ZHAHZ FAEUL. B
Ao A=, NS 719k A oYUE AoA Ay st=
AAse vusty | Aeoly el g Fute wE JF

A2 G A% AXZ A9 AY 2HE wEe
k. olel mebd, WAA AME vEd]E T4
i el Ak Bk AJ2E gl Ae] WAA A
2ol thate] LAlaigith. AelolUe) Fol weka A
5 AL WE} Uoiks AL waFgomm Wi

Aoy SeaH™ e A5 Adddd o 545 &

o] 24 (Portability)2]l e} AH|
FFE fstd A g A

=

. O] =S 20199 % BK21EH 2 (FHY

§ s ol EA
W7e 4% As So £Al

Aste], olzl Aol W B
S5l 5w wgae 4
HEEIOEY

App 1 App 2 App 3

Bins/Libs Bins/Libs Bins/Libs

App 1 App 2 App 3

Guest 05 Guest 05 Guest 05

Bins/Libs

Host Operating System

Bins/Libs Bins/Libs
Hypervisor
Host Operating System

Infrastructure Infrastructure

Virtual Machines

(ZE 1D 7H8mAls Agelv e Fx[1]

Containers

olel@ 1Ee) st J1ge dUE A 9

Stal) ARglel ofsto] A A= 5

- 125 -



2019 FAstatEof3| =28 H|262 H|23 (2019, 11)

stol ZHelY 7ol Abge] Har it e o]y
71e2 stEdo] we] ohuet 2 FAA U M
s} GAAE Aeleta o EFeold A o
? =< W71 . mebs AEolydls 9
LA ol A7 A MB = v 2T
L3 Zh ofZgAlel AL 2dAA Ads HFH &

sto] st=dlo] ¥ JPEstEY vEgEs 28 A
A et wE A 2HEdh, ke Hawe 7HA
al, FEheE e sk 4819 AEely ARE
A Bl A A& A [2]7F JAE

2.2 ctst ZH OS2 v

o] HelA+= Linux A28l A Aeoly &£FH 0
2 AEE LXC, H 7HE ®ol A HI v A,
aela ofEFg Aol A" ey HA s rkt o U
slo] mlwe] ®gr).

LXC(Linux Containers)[4]:= @Y TAEA oy
Mol THHE Linux Al~81S Ast7|9)e 7143t v
Holth, LXC = 7Hd o] AddA FfEe] A=
+ AES AFEE dg glo] sty AddA tE
Aoy E #E e = vk, 7HEEE $8 st=9o
ol EHolE 2 glo] Eld S vHE7] dol
oW vt Fo=E FHS 7RI

Zeoly 7]&E9 A neoz dEi =
(docker)[5]99A] Zukoll = LXC & 7|wto 2 a7}
ZA| A Q1 libcontainer 7]&S AFE3} L, F3o+=
runC 7]ES& ARSIt o2 ZH oy A|~HlI=
24 =#AE docker engine & AF&3Fo] host 0S ¢
dee wx ey T A= HEHOUE A
st7] f1gk ARE oA FAo=m AHst=d o] o]
22 Aol E AT + A ZAH oy
b vt AY AAEEEE o)u A= WA kil W
o} 9l=1t}. o]mX]= Docker Hub ¢} Docker Registry
2 A FhE 5 dew, EAE S99 o
x|, F2HPEE AW 5 gdd 7lss Alssta
ATE.

rkt[6]=  ZHoY Aol Estd
Core0S o o3& A= < A”Ho|UE FEat=d
Astd ZAgHolY Aok, thE H oY xlef H]
3l Hekel F¥Fgh HHolY £FHOE rkt 2 5
st Aol AR AE 4S5 itk =AA
H 54 &8 74 23 PE oA vE init Al
2SS &3] A olyE Adsi),

A AHBESE HEHHE Fd, EAE &
AR S AFE3}] host 0S o P& wA] &= A4
< 7FA3 Q. Ad #37 Al AEolUE Ash=
o oA FFAAY] FIFS WA P EAE B
Aol A= AFE-3FSI .

% o2

G A A I

3. JMS 7|85t Z&F ZAEfo|L] &te| M 23 AE

H =Fo| A= JMS(Java Message Service)ZE 7|yh
o=z 3= B4k A"HYES dEste AW Y

ol ¢

2~HE AT, 17 2 9 2ol gy Fyx
Bl JMS o #AA AMME FHoR AA/7HY
(Publisher/Subscriber)e] o}7]®12] F-32 o] Fof %]
Atk ARl My FE P2 A FHoR
Dispatcher 9&-S &} Front-end Master & 8|2
HE 74e shARt, el I8 2E e ol A4

A7 B A AdEE ¢ s HAA

A1 €] "] &9l o] (Message-Oriented  Middleware)
[71[8]= 45 sksltt.

/‘-gunt aaaaa \\\

\\ /

(29 2) NS 7|%ke Heloly E8&H 72

3.1 JMS EE

JMS(Java Message Service)[9]= <A
A Ao HeE = Ao F3 I} 9
Tk wAlA 2, 2o 2Y
Aot} 7| HlE7]A WAL HAIX] ALE
7F A FolAY xRl Ag-ok, AlAaEE A
|2 7F 2edo] & o HAA] FAlo] Thsstks ¢
o ek T 8AaY A ZEel Add §dA4
o] AFH & 74 oavF Adosidete dA A4
Q49 Aulg AAHA gorvz HiuAdo] yazi).

MS = F 7k wWAA de =2dl, AHzE
(Point-to-Point) RdS FAY 4 A= Queue o
AA/7F] (Publisher-Subscriber) &S FAIE 4=
A+ Topic EFYS APtk -3 2do] wA]X]|
© Queve & AEHE T3, Queue o TEFH AEA F
stifoll Al kol sty AdErt. 7F wAIX &= Hi=
Al gk ARE AP AIRE AEE ] AR Qle 7ol
= Queue © HIAAE HAPhrt ARV T HEW
A A E Attt o]d a2 Request o sk A
H 25 &t A 2 A4Sl i F2 AFgo] &
=

shH, A/ 7Y BEL AREAE 9] AlgE glo] )
AAE AEett. Barat 3 Topic 22 WAA|
7F AdgEo] Topic o 7Fdgh e A EAA A
"ok olygt mEe shube] ol Ak tisto]
7HdE oE AmEe] AEstAY THE WHESF &)
= Aol T2 ARgo] Hr),

A/ 7FY RS ARgste] 3PS xdstA =W
o)A ES 2SS AWdA A AZF o
A Z3 Ay shube] 8ol diste] SRE W
o] WAEr % Qi) AR A M BAS AFE-S)t
| = HAI A 7} REEA]

H o
‘0,
=

Lo

_
=)
55 o

[o]
N

a9 of
2 glo N

-

iy

X

23

- 126 -



== M[263 25 (2019, 11)

Aol H7] wio] ZE HA|Rd tiste] $HEHS
g 4 i, e Synke]l S| wi
Aes SAHS7] AFste AH RdES AFEshY
AES 2335 Tt
4, 24 FH ol E3{AH HMs AF Z3f

4148 &4

B 282 Windowsl0 Enterprise(16 HE) £
A A 16GB DDR4 w229 Intel 17-8700(12

CPUs) Z=2AM|A, Z18]3l GeForce gtx 1050 GPU %t
Aol A e,

ZefoldEel 4] AT Fa(load) s YAE
MAA FHoE BEE o] Htk. Auol
A A 2l Erglel ateby Fete]dEd) )
HaE AAR $EE FAYG, ZeholdEdA

O H =2
8733 ydS oJojx HEd Fok. oo wEkA
A ] = ‘:‘6}_, HAE WA]x]: 10KB Y 27!
W g 874 = 2:1:1 A= ¥&S 7K 4
< ﬂ?iv}.

4.2¢dH ol F7lof wE MAIX| X2| £E B|W

B =R wAlA 2E £xe A E2 Fglo
odE/} QA e A ODL Al 7kel
Trip Time), & Turnaround Time &% A|A FAHS
s Adeluel & Z7bo g v
=5 RIT = Husirh. FeholdEdAM Az B
e mAAE hae @3] gaE FAojn,
= oA uw= F23  byte 33/;}"
message = Rt} Bula S-S
NAE AZFE =A3}o] nano second D‘FH 01]’\1 z
S . HAE A FoldEdA 100 7H4
request MAAE HUES Fgstglon, 2t 499

character
axe

ottt 10 3% FAstel Aokghg vlw A st
lell
—— average [
2,254 —®— median
2.00
1.75 1 °
Z
o 150 1
E
=

=
N
wu

.
o
S}

o

~

i
L

0.50 -

2 2 6 8 10
# of container
(2% 3) Docker Engine o] W= 2]7} 2048MB dwj A
gojd el grof wE S8 AIZE (RIT)

a8 3 & T AR wWREs}t 26B A uw Ao
Y $7F Z7heel W RIT 3 Alzke] W3ts Uel

D ek, AgelAe] Bagtd 7 gow Awe)
U Agel W e &2 FolE melFth 13
3 9 adEelA 37 ARES AdUAAE =
AN Aelstsrl EAL @A, 8 Aolge] 7
Holvz SoluAl =W w7 dzelx Arolis
#eahisn] ARsE Aol Wobdtt, ofe] b
RIT 57k AA4 0 Sl 4 % 5 gtk

lell

L] —&— average
114 —&— median
® ® —— min
1.0 e [ ~
L ] ® ®
@ 4 .

Time (ns)

0.7

0.6 4

0.5 4

2 4 6 8 10 12 14 16
# of container
(719 4) Docker Engine ¢ W& 2|7} 8156MB L uf A
glojyg el ol mE 3 AIZF (RIT)

a9 4 = =A A9 W7t 86B ¥ 7%1101
Y gl mE 3 Az WskE yEbdal 9l
AA 5o Hygk, 1 @, JM&E A"l &
7ho| & Fol® HojFEr. (PU 9 4+ BEo ¢ & ““’
A olHUE FAl FEdtel, &A <lzlelA ZﬂEﬂ
olUES ddH HEE Ao a&How HYE
g A due s B ¢ dn. aHER, 4T
of &4 §lo] IS FHs= A AEE.

5. 48

o] E=EAdAME S 7PEst 7=l ey
N2ES Apa 92 Aoy A]AEEC] ot
545 7HAeA AHEgn. NS S vEsdelR d
= Wb AHeY ZY2HE FAse] AHUE
Adsts =7 Az wWEe HAHlUY FE 5
H7h g vud] Hokth, 1 A &=A Al
W2 E 7t R4 S wed= AElolyrt sold
= Ao 77 gdatA &a <lxle] fﬂﬁloﬂ ot
29 Aol wig- "ok, W] k7] <o w
2E7b 838 AW A &4 glo] dHEHerE &
NapE A7) FAEE AL AT F Q).

2 Ao A= SO AEY] request 0] S~
B2 o] Folxl AHoluse] A & nlste] 4
Aoz Hom=a speedup o Fol7}F A YEY
A e s B 7 oo 8&? AT, 22t
A8 g oA SY 2B "EE dEHolUE AelA ¢
Qs e SetoldES] g o] wixwtae g
A Ay BAow B S gl

- 127 -



2019 FAstatEof3| =28 H|262 H|23 (2019, 11)

o] =2 20199% BK21Zel (=" digtal) Aol o3t
o AANAE.
anes

[1] Google Cloud, ZHlo|HS gzt oA,
https://cloud.google.com/containers/?hl=ko

2] &4A, F35&. “KVM(Kernal Virtual Machine)¥}
Docker 79 A%sH|n 2 o= B2 in Journal of KIIT.
Vol.13, No.11, pp.127-136, Nov 2015

[3] Mohan Krushna Varma Nandimandalam, Eunmi Choi,
"Comparative Study of Various Platform as a Service
Frameworks", The International Journal on Cloud
Computing: Services and Architecture (IJCCSA), Vol. 6. No.
1, pp23-34, February 2016.

[4] Linux  Containers, Introduction of LXC,
https://linuxcontainers.org/ko/Ixc/documentation/

[5] Docker, Docker Docs, https://docs.docker.com/

[6] CoreOS, rkt, https://coreos.com/rkt/

[7] Sun Microsystems,Inc, Sun Java System Message
Queue3 Technical Overview,
https://docs.oracle.com/cd/E19435-01/819-
2222/concepts.html#wp221545

[8] Guangxxuan Chen, Yanhui Du, Panke Qin and Lei Zhang.
“Research of JMS Based Message Oriented Middleware for
Cluster”, in 2013 Fifth International Conference on
Computational and Information Sciences, Jun 2013

[9] Michael Pang and Piyush Maheshwari. “Benchmarking
Message-Oriented Middleware — TIB/RV vs. SonicMQ”, in
Concurrency: Practice and Experience, Vol.17 Issue: 12
p1507-1526, 20, August 2015

- 128 -





