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Fast Distributed Network File System using State
Transition Model in the Media Streaming System
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Abstract

Due to the large sizes of streaming media, previous delivery techniques are not providing
optimal performance. For this purpose, video proxy server is employed for reducing the bandwidth
consumption, network congestion, and network trafficc. This paper proposes a fast distributed
network file system wusing state transition model in the media streaming system for efficient
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utilization of video proxy server. The proposed method is composed of three steps: step 1. Training

process using state transition model, step 2. base and decision probability generation, and step 3.

storing and deletion based on probability. In

divided into each segment area

addition,

m order to store the segments efficiently and to avoid the

storage space of video proxy server is

fragmentation. The simulation results show that the proposed method performs better than other
methods in terms of hit rate and number of deletion. Therefore, the proposed method provides the

lowest user start-up latency and the highest bandwidth saving significantly.

» Keyword : Streaming service, Video proxy server, Network file system

l. M

T

AR 71719 43 EHT o]F /e 2 g thefet YE
A= 719k Mu|2v) BEshE] $4 2 TG ARl
gk 87 9A] F7I8kaL Qitk olE fJal 1€ § 7Iuke
ZEA] MO 715S Bsle 8] 597 HlofElE A
g3te] ol& AREANA AE3e HIT|L ZEA] AH(video
proxy server)dl tigk A7rp s FYEI ok
[11-[4]. AF&AEeE wlwz Ao 9x)3 Htle ZEA]
AHE B85t t8w] TS B UEYAY F1
BEE AAA 3 o] ARAEAA B4 gle] A A
FoZN YA YXT Ze= AM(contents server)
2 REY A HAolA 594 vlolHrt SdEe dds
WRAE FA0 2ok QPgH ol W e AlFshs Flo
7¥ssttt v ARgAReL ZA R YRsE BT ZEA]
AME Zelz Ao vis) vad Aske &3-S 7w
2hA] AR o8f o E a7 ZlolElal S e T9%
Ho|E ST HIT] Q. 2] Ao A¥F o g AAsla o]
5 ARAIA Adshe ke ol a7Enh
olg 93k AFlA AR T2 FDEY A s
Jole A2 dES 7 vlmE g2 AEAIRS 7T
A& 283t ARAL 2% 594 AR B 2
I 2(prefix) & HIT Q. ZEA] Mol Agshs Zejgs A%
(prefix caching) 7]e] AF=ACHE] Zejg2x A% 7|H
S AR TREE 2RSS W it ZEA] A Bl
A% ol G T Al Zjgag ARl A
Agsle] 27] AQARES a0 R AATIH HEE e
Y27} AHlEE ARFEE A AXG T9d AHE R
B SRR AgX(suffix) & A5} BHU%E 594 W
£ Fske oIty ey o)9) e g A% 71y
oA A&H o wsl= UEYTY] 48s 1wt HHY =
Y29} Agx 23 A4 ol AlRtEA] Eaka Slok

© [ ko

g2 A 7EE 7O E g o] ATolA] ALE-
A= o 27gF tlolele] AA =7l wet A <17]
2 o|g3l= PPC(Popularity-based Prefix Caching)[6]
o] A=A} Ak PPC We 7=l wlghA HiY]
ZEA] Aol ARE F9F diolEe] 2718 AAska 4
3719 $H-E TG4 HolEE -8t Atk ey
WS AT AT A (recentness) S A3 1A 97) wl
o A A5 8N FIFER Q1S AEA L=
= TG tolE7F vt ZEA] Aol A=A X
FAFo] WAt & e T Ayl 9F Azt
o 8% 9 diolE] B5o IAg AREAF HZ Wl
(access frequency)& 1elate] T A ¢

A=  PLFU(Partial  Least  Frequently
7] Eae)Ee ARAE 8 Az JRE &8st
of 9% HlolHE vt ZEA] Ao 223t AL AkAs)
Distance-based(8] ¥18]%, 281 A7 A4 ¥z
83fe] vt ZEA] AW TS AAY A

488h= Reallocation Affinity[9] *Ho] AlQte )
T3k vjg] AAE 3o AR 2 A A =
LRU-k €aE)FH1013 ARSAY] 234 e $4edE

ROFE S ol fo oE A
I‘Fig_ ¥

ol
A e T

fo i1 ol

g

L

k] vt ZEA] Ao Tt AR AAE A
3l Greedy-Duallll] gag]go] ARFEATE 22 o]
ot HES A2 R H2 2 e 72 249
WHo R TR diolEe] ARl 847 AE JRES T
3] st YA g 53] ARSAE 8% BE T4
dlo]ElEo] Hlt]e. T=A] Mol AP EZ b A &
A 23R Fahs TG4 tlolE 9A] vite Z2A] A

N2 D% vlofelo] A&

3 TG tolele] AAT} £
£ 9] Fot o3 EAE a&Fo g Fs) At
£ =RoAE ARA 848 T8 tiEl SES VRS
2 3 A o] Rd(state transition model)S &3}
A% g 2| oY SRS TSR Al 2 590l



Htie} 2Eele Azslolqe] el Aol RAS F5F 15 B UEAD HD A2Y 147

o AHe] A% F0e YR Al WHE A8}
249 5 HolEE 3 AH8A) o) A%How a5
HolESTHe Aualel Wt o EA) Aule] A% T3l
Ak, wheb AHAEE Wl Z2A) Aue] 4gslolg)
£ SYIEE WS 243 Sn) virle 2R Hul
S5 S HolelE ALl Akl A4E 4 A
Hozn Azl X8 S AHzREe HolE B4
o2 U9 ST sl Eaﬂe} ol A2 Aoz OJ%J
1k
%

T %
Ry

P

(o3
do

af ~1—"} 5{*“%"“/‘1% shte] FAds o 7H94
Nadez FAske vYo] B3 media segmentation)
71H12}s &8stk wtlo] B8 7S ARSsHE A H]
|02 B HolEE A& AAIBIAY AT 4 Qlen
2 27 AAFH VESZ] E IS ARHORE FAFE X
o] Uk
£ =79 L v 2ok DAIME AdE #ol
B L83 59 AT 71T HIT L ZRA] ¥ A 3
o] EEA B8 WS AREth =g [Ielxe AlLtat
< W] B84S A El 25 AFES EE A
S5 el ARS st 1 AFE BAGT wpAge
2 VAN £ =] 227 A9A U8 gk Qs

ledith

td

H

N

I ==

B wwolie 29 13} o] ARgAe} 7ol 9jxso]
AREANAl FFE Ak HITL ZEA] AH, B8]
TG HlolEE AstaL o & vl ﬂﬁ ZEA] AHAA AE
ke SRz AW 2|1 MElaE eAshe v ARAIE
T34

Bopy ~Eey A 7S 289

Video Proxy Server

client

TR TN,
ol
)%

Local Area ’
Mafiork client

; client

client

[

Contents Server

Video Proxy Server

j_EI 1. |:|||:|___ _uEA| A-[[:HE 3125} Eo#AI— 7(1*

== = =o2 So

Fig. 1. Video delivery using video proxy server
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Fig. 3. Generation of video state transition model
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Table 1. Smulation Parameters

2= s
Simulation time(T) % hours
Number of videos 1,200 files

Video Size Approximately 655 MB
Bit rate 1024 kbps
Block size 25 sec.
Storage size of local server 50, 100, 150, 200, 250,

@B 300, 350

Max. size of queue Number of videos
Interval time (a) 25 minute
Request pattem Zipf distribution(©=0.271)

Segmentation method equal-size segmentation
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