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[Abstract]

This paper presents an evaluation framework for prototyping multimedia streaming services including
audio and video in a distributed and/or decentralized storage that can evaluate service quality and
performance under various network conditions. The evaluation framework focuses on important indicators
which measure and improve service quality by applying decentralized storage to multimedia streaming
services that can mimic the scalability of the existing server-client software architecture and the issue of
a single point of failure. The integrated framework not only measures performance indicators for
evaluating the quality and performance of multimedia streaming on open source based multimedia
content streaming services, but also adjusts network quality using network virtualization technology for
comprehensive evaluations. The experimental results show that the integrated framework has low
overhead in building and operating a decentralized storage with multimedia streaming services on a

single host computer which validates the scalability of the developed framework.

» Key words: Multimedia streaming, Decentralized storage, Performance evaluation, Quality of service,
Network virtualization

2 o

Bl dERD FA 0 Auae B3 4 9T S e pNYEeY o8
2A0] oriest Mres Faahs Weute] AEeY Avlze] Tzrekle AAsn 7
¢ BYE P TAIAT ALUh B =89 Gk Y9I 2| SeeldE AN T2
of s B gof ARG BAZ IR 5 YRS WEHTle] 2Eey Aulzd] #
2EAE A8, Ails FAG SART P AVl FRE ATl 2EL DR
=5 9Fo 2EeA Jue] Aelvltle] mRx Ay Auzoli 2EYe B e
W] A% 45 AR ST 5 A B o YEAD P 1% olgste] V=
A2 F4L 24T 5 Ak 4Y Aol B Aokd TAAYAE 9 SAE BFA @
F 2EA AW 2EY AuaE PR SR d ol LA HeS nueiTY
ow, W7k Ped Azd it B3PS AFA

» First Author: Sangsoo Park, Corresponding Author: Sangsoo Park
*Sangsoo Park (sangsoo.park@ewha.ac.kr), Dept. of Computer Science & Engineering, Ewha Womans University
* Received: 2020. 08. 13, Revised: 2020. 08. 31, Accepted: 2020. 09. 01.

Copyright © 2020 The Korea Society of Computer and Information
http://www ksci.re.kr pISSN:1598-849X | eISSN:2383-9945



92 Journal of The Korea Society of Computer and Information

I. Introduction

WiZeln, ofobE |rle 5 QIE 7|5t BEjojcio] AE

29 HBlat 718 P} LS WOl kL 71 5
sUjolc). Cho] Qe AEaly Al Ak S-S 5

FEjO|t]o] AER|Y AAS Fgdhe O[T0] AH|, AH{0]
Al Ojtjo] 2AE-S SAREHe AERY AfH, Ojt]o]
A2EHS LA A= LE] B Zoloj= gET.

AE- 1‘*] /\1317\ TR =
2 ° = /o] LAYsto]
AERY Tgol 27b ﬂi}%q. ol2{gh ¥
2 7IAds17] flsll BEju|Ho] 7HA] AHE =UY 5
QAIGE 712 SEo|AERL MY 29 SHAE F551]
+ oFth ol S IFEol sl p2p
(Peer—to—Peer) HV\‘QI EAR AT EQo] :rLioﬂlﬁ AL

F

ojcjo] EE1x Leauol AAdol meEelle
st PoP UEQIOIN LT 5 9l T UES
5 7|9t AR 2 cholE Aol chet Hejojejo] AER)Y)
Au20) Bt 45 Brlst meldelag Aokl
o1 gl QEAAS BEI YHEY ARTA] Yo] Ty

p

ojcjo] AE2)9 Aju|AZ Fao] w27k AR
Fpdet SREO] PHSHL, Jhget SREC) YES )
482 Wil KR IES ool ol 2ol

AEe|Y Mulac) BAT H5S 58T 4 9l
Aokl ot 29l 3 9t ejulcio] AEe]Y A

|

bAS Aflsk Z2E22 Applerto] Aejolclof AE
2l o2 &3 §20] HLS (HTTP Live Streaming)7} AFZ-
SQITH1L HLSE 71 SIA¥E 24et] o ey
0] we} Qladsl Wejojclo] ERlz0l A2Aoz X)
AYoll A BefAoA 2ATO] 7hEsit = ZRo] T2l

Est 7PsE 22120 2% 7 (Docker)E ARSI O
W =7} ZdEolu2k= 2fojBeie], A|A’ & AlY mhe,
£EGo] BE £ 2LEYolE Aot 2

S Gi9le PAIE AREgiols T7el EetEoln
7IE

[3. ZiEfod A3 3 371 E 249 A 2ol o]
A7 AN o UELOIEE U AU 5 )
Y A7) B 279 R o]l ARl

Th2ol S5t olEeIAONS ofel Wile] AHEOE A%
she o Agetct 53] 4 YiEgia0t 28 71st 7)ol

A185)7] wjgo] & =20 B} mejele) o] Agsic.
ajxleto.2 PP YIEYA /Nt B4 AReiA|S A9
sH= 2 & 22 [PFS (InterPlaneray File System)[4]S
A5 IPFSE 9524 Aul7E gl mof =2 3t
£A1S £9] QY w=o] Aizdo] TAR QIEo] Az
ZHZ g2 dAY wog Mu|AS & 9k AHA o)
9JUr. 55| Go Z=27eY Qloj= A/de Go-ipfs Z2A)
EoA] AEElE IPFS 1Q e 74 ojZejAolag A
&35
Aok 254 A& 2]A] 7|8t HEju|jo] AELY 5
B7HE Aot mHAY oA gt UESH S AEof] wet
AEYY MH|A] A 75t T 2 AE R

A 2 Aol AlT) 2007)7kK]] mof - C2 AJAEtol

A5t} A|AEl 10 HoA|Q] SRS AXsi}

B ool 10 thogl i) P&l = BAle AER
A goliMe] dsd7t B 71E A4S AR =7
ol Hghel meelel o} vl metct. FolA s Aoke =

AHI] AIF A o Y 2 2S5 7IesY

FIoE FHE 5 2leela0] 284 4E0 9
4 Sls 3 99 228 AFeld

wco] 2o WE (P 9TZES S5e AR A
gtk opRjgto R Sk B =Bo] A2g sladic

II. Related Work

>
>
\I
ruE

EIUIEM dlojEfeo]lA 52 BltjojE] AEL]

0l tigh A= 7IE HlolEdo] AT} &
4 g4l dlol8 F-3ol| tish A4, 2]
A5t Zlof wlsh ofujA], AbzE % BlY
ojt]of ojt]o] Hol& & A|¥s7] It o]
_|x1—go1 otol, & =30 cﬂl\]—i 5H=
Eaul Au|AQ9] L7to] T 7]E7<40] o
T2 Zelstal Qloh

ol2{t AAIH HE]u|t]o] flo]Efjo] A F3E AC
neRtoRE Ak, S, 5 ean 712 9
QY. T rx Ag F7M] O o5 Jhs ol T
QsitH6]. ojmix] o 7lute] e me ae)e ey
2 7]9te] oj&2f ojojo] HlolElE AR 4 QU 58
A 2 W P AE ¢t HDFS  (Hadoop
Distributed Files Systems)[7-8]cf thst &A=l A7}
EAstU, tite] =& 7|uF AARE HEjoltof Algo

S 2L ok

_Er;L

rl‘J_

gl

_L4



Design and Implementation of the Evaluation Framework for Decentralized Multimedia Streaming Services 93

FEoh UEYTMN H8ert 2 tiES ARESI
AgRlog Ak ZERE0M M2 g AR A=

< 7R 22 952 HEojdo] Ygoly A5
dist 225 FEAZIZ] Yt A O9E
(Bandwidth-on-Demand)[9] H-7} ZXlgiE]w Qlony,
AR AEE7] YoM e tite B4 HEJo[H o] Au]a
of thgh 44587t st

P2P YEQIZ 7]9F 24t AER|X|9] L2 BEERRIZS 14
stal 25 AEX]O] gt AulA F4S 7] ¢
oF oot ¥ A7t It} [10]014 = IPFS 7]g9ke] P2p
AEZRE HolHE AFsh] ol =2 AjFol 9&
Stes AAE 7] thol 7HE AFH ol FA-Es
+ Ao Aetstol 1 dQlo) FAS sl HlolE] X2
2Al2 2SIk PRSIl QuAel chgRe Set
IMB/s D]gho.2 9ol 9loit IPFS Alu|AS 91t AlA
9 9§ mz o] A% © 3 YEYD jolZo] 54
700-800KB/s2. =7}st0] A|AElo] L2l utes}l1 0]
ot AREAL ol Alsteths AE AASsHA.

Z/A] AFE Azt A7 [8E AEA] AlA
2oMY] de A2 [11-12]0l4 FHsH 42859l
ot sl =wollA AfERt 712 AN ARA] E3E
91 Rados [13], Cassandra [14], IPFS [15]0] Tt A=k
AQl #AS oldlen, BUHE HIeh ALESof o7
Aze (1) gyt 2eReo] 51 712 49 IPFS (2)
L /AR] Qlmatof] 59 7] /49 IPFS, Z12f ot
Al2tog (3) IPFS % /%A ZEIAE =71y S &
£40] AgE Ml F¢E MEstt

EA] 7% (Flash crowh= <l AlO]EZ} Q17] 2 of
Aed T oVIR] Xt WAL 502 Qlsf| < AlOJE A
g|20] A7keh s Aohg AWchs Hl AMeElE &oj=2
A, DNS 85} 8iiZ 2 A|F 54| Au]Aet 22 <l Ao
dist S2A] 59 FF= =017 st 7o) A=
tH16]. o] =2 Al 1% 59 ol vl oA IPFS
L2 EFO 52 wAstgen, 53] AR Bt o
mo} L EoAo] thert &% WHels A5kl mjo] 4
7F 271l Wt ohERE g5l ofE2A Wsk=A] AlA
siith E3h SSAIQ1a IPFSE 7|9hog AREQIEyl B
oF BHlS FEshL Bt KA AP 542 &5l
Aok B9 5= 7kt A+ EAsh=Y oldf A
goll AHgH = = 217F 6, 8, 12702 AltE{17].

2 = A R RARE Alggol4dol sl AR
UEF9) 25 Rsto] 2214 ARl © A vz ¢l
ol X4 H|&Oo= HAESH: YHo] AECH,

(1804 2ZESo] 7go] WEYT 7I¥te] DASH B]Y]
© 22 Aul2o] s Algelold ShEo] A
9lou}, Zejolle:Au] AxEo] Txo F]utate] &
Aol Alatect,

B 2ol 53 Wt TABL 2 Jfo) Lo ay
2 4 ol PP UEYS /N 25Y
20e 2 vleg Zystel Yejo|tjo] FHE AER
o Ao H2EERIS AT WSk 5 of? W
oAl 71E0) Aot RPEEICE 53] 7byst 712 A8 S
of P2P UEQI T4 WA 4 9l ChRt UESIA
7) AIZE 9 il ® Aol chet Bejulcio] A2 Ayl

i1 . O = A
1o B U 952 33T 4 Ut

[o]l}
g

ITlI. The Proposed Framework
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Table 1. IPTB Docker Plugin TC Control Items
Item Function
latency Packet Delay Time (ns)
bandwidth Network Bandwidth (Mbps)
jitter Packet Jitter (ns)
loss Packet drop rate (0-100)
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2. Integrated Evaluation Framework
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Fig. 6. HLS Performance Tool with KPI index
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Table 2. Experimental Setup

Item Specification Performance Index
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