DB ris

=& 06-31-7B-05 24183 3=4] °06-7 Vol.31 No.7B

FRFBAPNA 2ET AHl=E 913
B R e ]

) B4

B W& E A BT 3 A R4
RN F A A zase 7 g

A Proxy based QoS Provisioning Mechanism for
Streaming Service in Wireless Networks

Yong-Sul Kim*, Jung-pyo Hong** Associate Members,
Hwa-sung Kim*** Lifelong Member, li-sang Yoo**** Regular Members,
Dong-Wook Kim*****  Lifelong Member

(@] ok
=i =

"eor]e] ~E2n] Au]xe] Frhe el E8l=0] e gmoeR vehta vk 58|, FAolE gAY
oA F7kske "HETTe] S8 td QoS AT FolErt Foslck Au|x AlFAke FRleldE shrte]ell 9l
= ZEAfeflA] AP AlaE o)A WEr|t]e] ~EF]e] 2] AlamES 711«46&@1 Aes AR 9l
th ZEAls AU ERE] ~ERe] R] FE2 2793 SAlHl SrRle|d B ASE AR = gick & =i
ol 5l= IETFS| RTSPEE o4 Ze|gx 74 Au| s FAwel A&A7]5, 7 d Folut =ex Ao vE
A3 A A3A R &8t EaAS £d 4 ole E3HQ] RTSP &4 7]”&% Aok gt w3k A4
kA A%S 3A77] el B 7)uE A4 7PE(TSLRU)S Alekglch TSLRUE EdELS A 252 2
Faled AMAshd, A diiF AR Al of3] L (traffic types, recency, frequency, object size)g It o =M Fl
R ZEe] "éb S S AZIc) mejAgellA] sl dare]S-2 byte hit Rate} startup latencyollA] 52 Ad5-S

How, Aokgt RTSP MEH 7% FA] throughputol|A] £ A58 Bk
Key Words : RTSP, Streaming, QoS, Proxy, Cache
ABSTRACT

The increasing popularity of multimedia streaming services introduces new challenges in content distribution.
Especially, it is important to provide the QoS guarantees as they are increasingly expected to support the
multimedia applications. The service providers can improve the performance of multimedia streaming by caching
the initial segment (prefix) of the popular streams at proxies near the requesting clients. The proxy can initiate

transmission to the client while requesting the remainder of the stream from the server. In this paper, in order
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to apply the prefix caching service based on IETF’s RTSP environment to the wireless networks, we propose the

effective RTSP handling scheme that can adapt to the radio situation in wireless network and reduce the cutting

phenomenon. Also, we propose the traffic based caching algorithm (TSLRU) to improve the performance of

caching proxy. TSLRU classifies the traffic into three types, and improve the performance of caching proxy by

reflecting the several elements such as traffic types, recency, frequency, object size when performing the

replacement decision. In simulation, TSLRU and RTSP handling scheme performs better than the existing

schemes in terms of byte hit rate, hit rate, startup latency, and throughput.

I.ME

T QdEule] 28] UMEElEw VOD(Video
on demand)®} -2 HeJv|t]e] Au|xr) de] &
AbE]mA] QIE US| Akmit]e] dlole|e] ko] F
3k glem, FAolsgAlHed AHiEeE ~Ew
W oHele® Zrbsla gl o)= Q18 fAlwell
18] FARS Aol H3), vEZY] £ 5ol
gom, FAT = A ASRe] wshi whde]
ol 5o qlgh 7] o] MAEla, FEfoldEs]
gk S5l dado] viehdrl

MNE ZHAE AR 2ol 25 873
olElE glell MRl FrlelAES] a7t A
e 7ol Al AIeA @ae HA g4l
AR waps Auie] yslel FejeldE
AgA| A, Aol ZepA] Au Alo]e] UESA
Aol Edgo] ZhaErl sx|wh, FAWelME <
o] o] Fo R Qla A o]fo] FhiEtM, &
TAASR vl T A AeH e dgs)
2 B3] wlel  ARgAllAl QoS(Quality of
Service) WAto] ojEc} FAwbel|x]e] o]z #A)
s Az Slsixde A Al AHeAow
A & ¢ ole ZEHA ZIEE 7|He] FQslth
w3t A7 A= A ZEA] s[Ee gaE
olmiz|e} 2B o4k wTjelE 918k 7]He]ay, o]A
2xjon} vlt]ee}l e dgutiele] slde] A
A7171el HAFR. dgmit]els o)abuir]e]
H|glo] df-gefola, AFelr =2 s a3}
v, AAZEe R Aula Fo) ulepr] qdgmi]elE
ZepA] Auel] AAslr] flsliAde oleigh mir]e]e]
Ao 12gh AR A 7ol Fos
B =T FAolsEAIel ] HEnte] ~E
] Au]ze]l QoSE AlF3l] <2l
Aokel =l Al 7S
slar, A =AY A
A AL Ak,

yil

P

d

lo >

= o o £

A &

u

C)

|
o g
5
‘:aﬂj
N
X
s
R

o] A vhest Ak 2%k % d
Elujtje] ey xeegs} devi)e] ~Ee|n
M Fofoll ot Azl Aol dialx 7%sta, 3
ol A Al HeHom HE 5 e
RTSP a5 713} Ak A4 714l s
71&3kt) aAo e noAlEL Esle] AlLHlE
koL, mpA e sAelA) AeS v

2.1 RTP: Real-Time Transport Protocol

RTP= HEPIAE e FUANAE Aeli] 54,
i, wam Bo] dlolele} 2 AAZLE dlelelE A
F3le 8o A3 ] thpeer to peer) E
23X E 715 AFe)® g RTPE 214 ¢
ofol] gt W82 ofFA= @om, 53] ZA] o]
B Z<(timely delivery), QoS 24, Ful{l 42
A A9} 2 7les AFSHA etk oebA
EgirzES] ofnj= AAZE dlole|e] B4 4
S 7ol AR ZFelzta & 4 olrk RTP A7
UDPE o]-83fe] A=txlch

flo

2.2 RTCP: Real-Time Control Protocol

RTCP= dlo[e] $41 7ke] #AISl 970 5 A
B 714, kel Azlake] AAA7E 52l QoS AHWE
aFsle] §go] A QoSE H718led adaptive
encoding2 A|F3== gl w3 RTCPE B
Fodzakze] 2AldS SlElA izl SIS Al
3 AREAE QlEfse] 28] Feizt IDE A[A sk FH
Zgke] Al Aol ARE etk w3t dlofele] ¥
AR AHAp}E S50 EHAAY oAl vkE el ¥
7ZE]ojok d}=E CNAME(Canonical NAME)°]2}
FEe 7 EdAYE AHEALE Utk RTCP=
Ao s F7IH R B FogzjelA] HEghc)h

2.3 RTSP: Real-Time Streaming Protocol
RTSP-Z On Demand Ao 2 z]dEels] vit]e]

609

www.dbpia.co.kr



54183 =4] "06-7 Vol.31 No.7B

F—
Client
Web Server HTTF GET
Web Browse
Session Description
SETUP
PLAY

Multimedia Multimedia data Media
Server Player

PAUSE

TEARDOWN
—

T2l 1. RTSP 7|&-%2}

AES sk ofZeAleld AT Tress #
). RTSP= QB Aollx] el dlo|elE A
ofsh= Hhell wigt ke ~Ew|H rlEe] A}
43 T2 EFolr o] 4L Alwt 98'd Netscape
212} RealNetworkAl, Z#n]o} distwr} 35 7f
& IETF(Internet Engineering Task Force)ol 35
o7 FEZ Zlojck

RTSP= 1 7|AE w= Wy F|2ES wF
AR HE] XQIE o]EAlelAder] =R
derjrje] s 913 g TR EFS AFs] 9
g 545 7l olERAle | A TR EZo:
A2l wieje] wlolEel] izl VCRelx Algsh=
Play, Fast, Forward, Stop53 & 7)< A5
T Stk RTSP= Alefel AAZE AFS s
RTP2| 4§ AlZellx] AA=e] gkch w2bx RTP
7} FAEAY 71ee] F7kEel%= RTSPollA] ol
Hog Aga 4 9l Aol glrk =g RTSP=
HTTP1.1s 7[kez AAE7] wiitel 2 7))
HTTPS} v frAkslct. 23t 2ks whe] fAb
st ool 7-$- HTTP| &2 RTSPel| 37}
k. et RTSPS} HTTPO| F83F o]

RTSP= -9 749 7Aooz Aels fxg
th= Aelrk RTSP= ~EH mlt]o]o] AIsh=
Z7ele diE @ delAE Fste] AAEY] o
oll HTTP9} A432h4-5 gl 1% 12 RTSP2
7|8 gAe BelFar 9l

2.4 SDP: Session Description Protocol
SDP+ ¢lE{ul MBONE(Multicast BackbONE)
Aolla] Al ddlEele] = 5ol 8= 9=
2 AR oigk Aol A ARE AHFs] $
3] Aoyl g eFo|t}. SDPE SAP, SIP, RTSP,

610

SMTP, MIME-S- ©|-$3H= EMIAL, HTTP¢| W=
Ho] xekE 3w ASCIIS} UDP A 3ltje] ol
EMAIL¥} WWW<2] MIME® 2 H=kgcf gpp
o] FAE Al olF, EA, Aol EAskE= A
Zh AAAE AR vitle], mit]elE AMu|x 1|
et T4, FERS, wlt]e] A 502 o]Fo|x
L AvF o) o] L= Y AHuel EXIS
$1gk 2Pzl AwRot 7R 4 gl

SDP2| AlAd7]E alxk= AlA, AI7L, mlt]efef of
gt Aoz BRIkl A Je ke ZEE
T WA, &=k Al olE Al AIZE vite] o]
=r < Al
2E T4, FEFAE T4 A5 T4 W] T
s Adlgle)l A7 7]e ozl AlAde] ARt
ghsle] g]l~Eoly B FIA AHEE

‘

4 A

s

2
oy
¥
oft
i
RS
o)
H
N

==

Y
2
[

Lo

2.5 HE[D|C|o] Fha ZEHA|

vi]e] A4 ZEAl= A Hok vE=A A
849l =R Ao Helwt]e] A4S -8
A= A Aol FEfeldBEe BT AN
25 W] S Felols: T3l =EHAE A
oL ZEAof| EASs "EvTe] AujaE s
TFolcf a7 2= Hemtle] A ZEA] A
Hel UEHa FAE HolgErh Herire] s
Z2A] A= AT&T 744 RTSPS} RTP =
2EF 378 7MEe®E Real NetworkAFe] Real
Server®} Real player, AVI w[t]olE &431 Al
7 glept,

o] & Hejnlt]e] 714 ==/
7171 $1g w2 A7t Fd=Eglen, 13 32
RTSP A& &3 /ME Aes A7 22

°
oX,
r

o
ol
o
>
el
>

(o)
oldE RS RAAZFS F<l hxA ] wphgolr!
B =4 RTSP AEHS £3 =g~ si4

HFH (Prefix Caching in RTSP)-S F-Alo]5-EAlmd]|

Client

—

Client

—

Client

Streaming
Proxy Server

High Speed Network

Streaming Server

02 2. Herjr]e] xEA] Aue] VeI T4

www.dbpia.co.kr



fus

Ifell ] 2~Eem) Muag 3 2] 71QoS Bk ek

A48 ¥ nelge Ax dsemr) wasle
o &0 QosE AT sich

2.6 7Ha M3

M Azgle] 5L A5 ARgshs i dlo]
Elol| ol ARSsle Aol A fA Fol
3 Al=ele] a4 AL QoSE A7l
Atk S N AL A AR dlolelel Higt
Sdllo]amlE AR} AMgEA] = HlolElE 4]
o] AASkS AN WA AAen FAE 1 &
Al w2t AN AlHle] S . b
Aog g ArEHS FLal= Hok= 2odAA,
ol glem ~Ew vitjold] digh sFS 22
of dakEe] sl A glom ciekgh Afu
off tigh AREA} Tk AlAIEe] vt ole Aol
vl ==& Tertiary A7 Aol g v~z 45
TR = jheh mA] A AA W] Algl= H
= A4, del#] AMF o2 tHHEw X8 v
2]e] slo]z] =] AMPE AlFshd dlelele] #9A
(locality)2- #°]& LRU(Least Recently Used), LFU
(Least Frequently Used) A3 5-& A83}x Q).

A AL AN A= 2 A7 FHE A
=, Af AZL 2HAE =7]e wE LRU, LFU,
SIZE<S 7Ih AAow 4§ emAES] SAE Hie
3k Hyper-G, Pitkow-Recker, LRU-Threshold, Log
(Si-ze)+LRU, Segmented LRU 5| A= 3}
5. Hyper-G are|5e 24417k 5ok Az &
BHAEZ 793t Y] 2BAE tisA LRUZ
831t} LRU-Threshold= LRU¢| 7]ul &b#A
Azl =715 Fols LuAEd g A4
diibell . Alghe}. Log(Size)+LRU+= Log(Size)%k
o] 7P A HTel| FxEA @ LHAEES 3
§ djake g Alelgic). Segmented LRU 94| LRU
= 7IHke R o glom, 18] 49} o] ¥
= Al E(Protected Segment)®} A ZZEE]= A
IR E(Unprotected Segment)®] 22t H&lAel F-
ZrllAl LRUS AEAReZH A4 ARE L 3
of ARg¥l 2BAES Hosh= whelthk 1 9
o A7 2248 Lowest-Latency-First, 25
Aol ol7|xe}l A4S 112J8F GreedyDual, L
3 emaEe] =ls) ohd RE ALE G4
2 %33 LRV(Lowest Relative Value) 52| 714
X IS 9\)‘]:]_[15-17]‘
el vieolg Bgen shs A4 Ao
£ AlaRES o1ge MY AASEG)e] e

_Pé

}

O

Streaming Server Streaming Proxy Server Client

. oeron
— &
‘___DE_SCM———:
— ok
D= TR —

SETUP
‘___,———’__/— ]
P . PVt S —
AV R ok
4——’_%_;
o RTP siream (prefix)
T
RTP stream (suffix) RTP stream (suffix)
TEARD -
TEARDOW [
"____’—N——/— —ok
— ok
E—

Protected Segment

Most Recently Used

Hit

Least Recently Used

Miss ———— \

Most Recently Used

Hit

Least Recently Used

v

Unprotected Segment
a2l 4. AladE= LRU

7Hﬂ4 ¥ BEL AawE J92 FHejahd, Ao

E el H?‘u EE i HA AaE
21-1-% sggitl. ol witle] =7F F45 O
ool EH%P Me AR 2t Al AL Fa
off FAks wkEAl FHspr] flairelel. AlaRE
7]k Juﬂxéiﬂ-s— z7] AaES] el Tk
°174]7‘ Kmin 223} vpA] A2l ESe] gk &

& 53 oAl x5 vk dARE Kmin €]
3}4 A Ee]] gk e _,%7] 2lede] gk Ab
£7F QosE HAEE| 917 Zola, Azte] ~ge
LRU 2|5 18] vicje] ID, 2ol =3 A7,
vlciefel] Wigh w7 B Dz T3t A
AL FAAHD) I v 3 AZKT)9] Aol
Tl ATRES] A2l()E w3 Ao 9=
(1/((T Ty s Axkste] 2k gk 2= AlaRlE
= A Aamies A9t 5 32l AEEA

2 AaHE Fof 7 =2 909 AaHEr)
ZF e dlolelE A wr]e]E Aldste] A4
F7rE "bevh Al EC kR AL ghH
ditod we oko] BES 3w & 4 gle ubd
o] ~E|W AuEFE e Ho|EE HlolEoiok
she AHollA /lEH AlzEly) 2Eaw A
611

www.dbpia.co.kr



5418 3]=E4] °06-7 Vol.31 No.7B

W =E Z2A gk w3 AR QosE 917 ¢k
9 LRU 2ele 4= vide] 2)h ARk
Kmin ©]|3}e] AlawlEe] gt 2=l skd=]e] )
98 U2 o 2 AEe] lht 3R
o AFgo] Fe el

. M3z Z=A| 7|4 QoS 2 J|H
3.1 RTSPsis2lg S5t Heln|ciof 7h =2pA|

3.1.1 RTSP3EES Est =2|mia 3H_éo| Do) MR

ey geboldl

7}t “74]6}&4

Z|A =7 o]F wht Alo]o] Aw]r} "oz A
o] whdo] t}E EwQloR o]t uf tjEe] W
7 AZIA =, A Ak wle} AEEE dlel
E]2] BER(Bit-error rate)o] Eebzlc) #|gkslh vhy-e-
olzgt HAES FH3l AdS] QoSE EAS|
aA IR FAduke] e Za) 7|R]=ellA A
gdele Al I9E 54sle] 13 59} %] RTSP
SET_PARAMETER, bandwidth: A HA|x]E ~Eg]
wl zEkae] A48l Z2RA]E SET_PARAMETER

Streaming Server Streaming Proxy Server Mobile Node
OPTION

|
—
. oescmme
&
‘__/@L';
s |
e |, SET PARAMETER mnuwana—|
S| o a— U
PV 2R—
PLAY ok
‘/7 R ]
ok
— RTP stream (prefix)
RTP stream (suffix)
RTP stream (suffix)
. teamoown
TEARDOW! — —ak
— o ]
ok
—

T2l 5. FAldel] #gkst RTSP &S 714

612

HAAE el A" e QoS FirlE|(bandwidth:
AE 7w AFES ‘Eﬁ_i} A7}, = mEA=
2E2" do[elE A5k

on

3.1.2 8il=2= A| RTSP 8iS

o] o]FoR Fr e xy} WAEl= 7dFoll=
Tk 7 A AAdH R Q1] QoS Ade] &7}
Solch Al A dAIAQl Al R oo
Aw A= dlele] {4 A7, ~E2E] A
Hl~E Brbssl & Aol dlele]
AlS A3k f{‘:" | Helric]e] ~EEy]
) Eavd i sl Ewele] =] Alo]e
tlole A2 %’rlffi s 18 63 o] AAsH
A, AAE AdAss 59t 7S Trkleg A
= delHE AR Tujler AHusle] QoSE
BARICL w3k Al AR Alele dubdel A
Ak3lol|xje} 7ol SET_PARAMETER wWAX|E &
EH AFET vt]L b5 WAS =R oA

et )
rle WE'

N }H
>

Old Streaming New Streaming
Streaming Server Proxy Barver Proxy Server Mobile Node

RTP stream RTP stream

|l L2 Trigger

DESCRIBE

————— RTP stream (prefix)

RTP stream (suffix)

RTP stream (suffix)

a2l 6. d=o= A M3t RTSP AES 7|

3.2 ZE|n|ojo] AER|Y ZEHA| Fha HAY

frrAl vlES ZellA e vt]e] dHoleE F
Asle ARSAE 8] A5 3FpAQl Fokel @A &~
Eg e 7hefA= ket el B e
dA3] Frrete] ARgAE APshe A A Al
7w 7Bl ik webA o]5S adHew &
ol she] whoew mEhx sde] dy] AlLFH
o] gkon §3akal =7]e] =ZehA] A4 olA cache
hits Fdsigre s ARgALe] AT A A7k
Fagtelr] Sl &aabA el AMA wA dare]Fel
o3 g 04;7} ?sﬂﬂo“r/]- ts]—Z]HP 7]5—4 b
ATEe & S #A3)
3] 98 A8 4/\1/‘4(recency) o % U

www.dbpia.co.kr



AN 2= Al

3 918 x4

7|9HQoS ®EA; Wik

.{ Protected Segment

Most Recently Used

P .
 “Trafficl
-

.
Least Recently Used
Miss— |

="

= Trafficll

»
—te< -0
A.\

Yy v
Wost Recently Used

|

|

! ~ < Trafficll

| Decision function ~< . Hit
1 ~al .

1

I

|

|

Least Recently Used

)
I
|
v
|
I
I
I
|
I
I
I
|

k|
i
|
I
I
|

Streaming Proxy Server A L Segmen&

____________________ -

38 7. =y e A duelE

1. =9 2R

US (Unprotected Segment), PS (Protected Segment), ¢ (cache size)
Case . request trafficis in US or PS :
cache hit.
move request traffic to the top (MRU) of PS.
Case ll. request traffic is neither in US or PS :
cache miss.
case (i) sizeofUS=c/2:
delete the LRU page in US for new traffic.
insert request traffic the top of US.
case (i) sizeofUS<c/2:
if the cache is full, delete the LRU page in PS for new traffic.
insert request traffic the top of US.

Traffic | Min size | Max size | Example traffic content

1 Kbyte | 100 Kbyte Text & Image

100 Kbyte | 1 Mbyte Audio streams

1 Mbyte ~ Video streams

1217] wize
EzjZe] BHR(Byte Hite Rate)3}
HR (Hit Rate)—é'— ZAste] T2l Al 2715 7
wHog WA= wEE ARERL CdE =0
Traffic 12] BHR®] 20%, Traffic 22| BHR®] 30%,
Traffic 39] BHRe] 40%°|® 7515 2:3:49] v]&
2 AP =H, HR& A3l 4] =715 24
sz W =3 BHRS ARSRE Wi} Fdsich =
g vrelzl Agles SRAQ AR AS ARSI
o, A dia} AA Al o2 Q4 (recency, fre-
quency, size)e 3% 4 9= ASLRU(Adaptive
Segmented LRU) 704 S ARl
ASLRUE= SLRUE 7]Eo® 3d}lx ¢J*|qt SLRU
7V 34 @7 AaHES AR aAdgE
drzeHEe  AamlEdAwt  AAsk=dl sk
ASLRU:= A|ZHEZe] =77} 714 #2491 Abelo]
weh spRd o W], 4] wel Zzees
HAaHENE A hAS A,

13 8- ASLRU 74| 2|l AHAE A8
el Zoleh zekA] AA5le] Az s Ao
Eo} mReEs JIHE F o] 3 elAeie
Zejolol i} 2ok Eejn SualEs) Aguo]

A

a7 8. %349l AaHEE LRU

942 cache hito] sk 2 e BAE AIRE
i E“F/]C Az Ee) EML"/P(MRU)BE °l%F

A1) AZRE S R e Ee

Hiyﬂ A4 = onvAE
ATAES ¢ 'H zeeE s AaRlEe] Hsjct
(LRU)C 3l 2BAES 2$-1 AEA A=
oazﬂE /zﬂlnqea oL" h;]: /(ﬂll:ﬂE‘/] ‘,4/\1—
SHMRU)ell F713le}. =i}, elzz el Alamie
o] =77 AA AH =Z7)9] Awkwc} 2w A4}
V5 3 Qe A4S ZadEc AaHee] skt
(LRU)9| Alzmes A2 AgA AdEs on
AEE o=z gdelc AaHEd Z7)slc) ASLRU
v AadEe =276 wel HeHow wA ke
ARt 7 =719 AT ES ARSS] wiEel
AamEe] =r)E A FFgHoR  §x|5}]
SLRUXT} hit rate¥} byte hit rateol] 1ol F2 A
oo Yeba, A4l Aol 284S Eole A
< 7HAaL gick

F

EA

V. SOE U Ms 24

ES

0x
oIr

£ Aolx= TSLRUZNE A4z} ASLRU 744
Aol B meAY EEAE sha, AR
b melAle) FAlo] Al 4]

Mg S 483
RTSP 357 7|l w3t As-& 543t

4.1 Fhe M molaly

N4 A TSLRU2} ASLRU®|| w3l me] A3
< =33}, hit rate, byte bit rate, startup latency
oz AES Hrisk) Hit rates Felo]dE9)
84 T ZFA gl Al LBAESS] 4

613

www.dbpia.co.kr




24181 3] =] °06-7 Vol.31 No.7B

5

-

=

5 JHAEZ Yepl Zo]a, byte bit ratet= FA|
84 evAES Zylo dis] 8A4% eHAE F
Nl EAfehs LBAES] F7]5 FHAER et
WH Helcth Startup latency & FEP|UES] 27|
SAlAMNE] SHAES] A WA Ffzlo] =AM
wj7bx] 2] AZhg viehdict

M AR modF a7 99} o] Fhie] ~
Eg ZEAE 7= vEHZ RS AN
O, WebTraff AlE#|o]E{ol] TSLRU®} ASLRUS
Tl sl FEjelddERRE 0 w
= 8L TR A AdEa, Z=Ale 84
dtele] shlie] Exsh=Al Eeldle] EAfshd
cache hitZ FA|8la, ZAN8FA] &2 cache miss
5 BABPEA Bl sERW AWE geds 8
At no)Adde] A% EHHL ProWGens-
ARgsle] 3 29} o] A A= Ex
2l9] =7]& 13 bytesollAFE] 53 Mbyte7}<] T}k
Al 81dem) correlation FS zero® AR s}
Ef=e] zZr7) o] gRo R A9 ¥A 3
Ak

I3 10 SLRU, ASLRU, TSLRU-BHR, TSLRU-
HR 714 AA2] hit rated A3 o]tk TSLRU-
BHR¥} TSLRU-HR+= 714] =7] #4& BHRo|Y
HR & A3t 71& viepdich Ag Ax, g8+
9] HAlA(recency), U3 e HAE thEk HZ &
o] ¥l W% (frequency), E2Y Z7|(size)E EF
228 TSLRU-BHR®] AAH O 2= £ XS
SAmE Ale =2717F 2R 739l TSLRU-HRe|
U8 F2 AsS Btk ASLRUS| 79 AlaHlE
ol Z7|1E A4l Z7lel wet rhad e R WS
7] el Md =77t 2 A$-ell= SLRUC 7}
A vgrew, & #-$ollE TSLRUSH H]<=gF A%
= ®Wolck =3 A4 Z21E S SRS
hit rate®] Ads°] ZoFx ARk hit ratee] 65% A%
o el Foll= dASHAl A=A

? E" Sorer

Streaming Proxy Server

@ @ Streaming
& Client

By R

© @)
@_

]
o
2
ol
o,
R

¥ 2. Exg BA

Item

Total requests 5,000,000
Unique documents 1,700,000
Unique documents (% of requests) 34%
One-timers 1,224,000
One-timers (% of unique documents) 72%
Total Gbytes of unique documents 19
Smallest file size (bytes) 13
Largest file size (bytes) 53,857,877
Correlation (size and popularity) Zero

70
& b
50 F
G
2
&
= 30
T
20 b
——TSLRU-BHR
10| —=—TSLRU-HR
—&— ASLRU
—*—SLRU

1 4 16 6 262 1049 4194 16777 67100 268435
Cache Size (Koyte)

2! 10. 4] =7]ll W Hit Rate B]2

I3 112 ME A byte hit rated ERA
Zlo|t}. TSLRU-BHRe| 7} £& A5 Hgle
W, 2 ol 7 mejele] Agsh A4 1%
7+ EZL] byte hit rates 75O H]EHOZ
Aatelz] wiieltt. & M4 =717 Sk 3
5 2P 2 Ede] o weol AAEe] wlssh
hit rate]d|= E-73}3L byte hit rate HollAE =
< A%S veisicl TSLRU-BHR 65% 7 %2
byte hitrate XS H¥Ow, TSLRU-HR,
ASLRU, LRUE 60% AL XS Hlozy
5% A= AsIddE Yepldch

30 [

Byte Hit Rate (%)

—e—TSLRU-BHR
—a—TSLRU-HR
—4—ASLRU
—*—SLRU

1 4 16 66 262 1049 4194 16777 67109 268435
Cache Size (Kbyte)

a3 11. 714] =7]el u}2 Byte Hit Rate H]al

www.dbpia.co.kr



50
—e—TSLRU-BHR
—=—TSLRU-HR

= —4—ASLRU
£ —*-SLRU
=
2
2
K..]
ER
s
@
o
o
s
220
<

10

1 4 16 66 262 1049 4194 16777 67100 268435
Cache Size (Kops)

37 12. 714 =7l w2 Startup Latency B]al

I3 12& g =270 wE Ad AR H aver-
age startup latencys “lEPH Aol Startup la-
tency+< hit rate®] J3FS wo] Wly| wiitol] A7}
A ARE] Ael7b A vepdA] o=k 3
2, A4 2717 2H& 73l TSLRU-HRO| start-
up latency”} G Yo sF =7|7F AHAZ ] u}
2} TSLRU- BHRY] startup latency”} ths AHAE
of wlsl WA g o & olth oA 2,
TSLRU-HR=>- HE|P|t]o] e dloy ®r} %}
& I G4 4 olE HaE ofsld

2e AL dolElalA & A v os,
TSLR-BHR®] 7% 4] =71E =4 &5, hit
rate & ohE AN AR vl fRlEEA )
ole] =77k & Wit 2~Eqe] tigk A Aes
A 79 startup latency A £ 4 ok

4.2 m2HAolldel RTSP #52 2ol
FAlo) 58wl 48] 53]l RTSP AEH 7|

el gk mojAldls #lsYsic}l. &, RTSP W5
714k A A Ae] #-8¥ Z=HAE Mobile IPH
o F7I3te] W=e3e] whE throughputs 73kl

wolAge 95l NS AEAClEE ALEFIs]
ovl, 2% 139} P EERAS Agsklck ne|
AgollA o] oA =Z2AAl(processing)
AZ¥e mlmjEle] AR § 9l Axg ke £
o2 FpgReh mRF A ARk ot v 7}
Zko] F3E0] 7R E AAAE Ao R Abo)
A AAEle] EEZER] xjo|2 QI3 83 X]9A]
7+ A3RS- 7RISk

A5 MH= AP129] $]7]el Sl= 7oz 73t
webd ssomiE dzle] AE7] Astshd RO-PI-
R1-AP1& 714 MHE A%t MH#} APlo]| A

& ol MRS AF A ole Adeelx] MH

Streaming Server
Router
Streaming Proxy Server
: Access Pointer
: Mobile Host

Throughput (lps)

—— Proposed scheme
—== Mobile IP

\ . . . . \ .
0 10 20 30 40 El &0 70 &0
Simulation times (sec)

J7 14, ey
—e— Mobile IP
2 b —=— Proposed

\

20 25 30 35 40
Time spend in handoff (ms)

Al7}el] w2 Throughput H]xL

— N N
S & 8

Packet loss (packets )

o

a7 15, Bmem A7 8 R $A4 vl

= AP2, AP3, AP4E 7|AWA APSE 3l olF
gt} APSell =2 MHE thA] AP4E Ssle o]
E3HA =, AP4s} Aale] dizlE Al Eok

a9 145 BAE A7kl upE throughput%
vehd Zlolr) A3 717 F9F MHE= 80% ZA
% 4319 d=ox S AFoH, f‘”——w @ =7} Wt
Askz FellAe A7 AT 7] de R Qld)
throughpute] FoldlE & 5= glrh Ak, Aqkst
]‘“9] throughput-= 7]#— Mobile IPHT} &2 A
e HYE gl & < glglrh Aoz} iAyE)
‘35\% u] A|eksk 71%2] throughput©] Mobile IPX
FA U ol A== A 4] BdH 7|
e 59 o)A ARE FId ARAEE A= 7

E

615

www.dbpia.co.kr



55.00

8
8

45.00

—o—Idle
—=— Mobile IP

—&— RTSP Handling

—— RTSP Handling + SLRU(50M)
—*— RTSP Handling + TSLRU(50M)

Average Throughput (Mbps)

6 12 18 24 30
Number of Handoff

a2l 16. =o= 34 ¥ I Throughput B]L

2% Adsls RTSP 57k A =Z24S
Eg Qo A UEYT HeAos weul
o] ~EFS AF3lgly] whirelc).

I8 15%= 419 =9 xE sl dolut I
7 S el Zlolok. AE ARELS Sms A
ZVA(packet interval) S A-8-3}3].00], Mobile P2}
nwslsdnl wak A= 28 A|7ES 2004 40
Alele] groz Aastar el disto] o) wh
o] A7 AL FHelstiek Pz 3 Azle]
2RSS Mobile 1P} Akl 7|WellA] we v
7 gAlo] doluteh sA|ul Aleket 7S Wk o

—

5 A 2 EdEE AR witell Mobile 1
Hep A7 o] Ues #ElEd 4 qlrk

I3 16> RTSP =7 714l A4 AAL
7Fsle] 3002 < 30%9] W= =ZE UAAAS
wje] 7 throughputs “EpH Zlelok J=o=
7 SRS == Fol HAshs Hil
Aol 2Jalo] AA throughputo] ZHAsHA| == Z1S
galgt 5= glek et & =iellA AR RTSP
W=7 7S 483 7-Folli= Mobile 1P} B
sl 53% 9 A% IS Hglem, TSRLU 744
A3 ) AL3RE Aol 159%2] A5
AFS Holrk ol wle] SRLUS A-43F A-$oll=
138%°] Aete Ho] B =Rolx Akt
TSLRUZ} SLRUe®|| H]3l] 3 throughput Z7Hell4]

2.1% & Aes Hds Ud ol

2]

o N

Jo

O-

oft

V. Zd 1}

H =FoxE IETFS] RTSPEHel4 =g~
N AR AT AEA7]a, A Aot
Aoz Ao VESZ A3 HgHoR g3}
o HEENE EY e 39Sl RTSP dE
g s Aol =3 A ZEAe Ass

A717] S8 E=E 7bE si 71 (TSLRU)
< Algtslsich

TSLRU= E#gE Al F7E 53 7143,
A gk AA Al oJ8] 84(recency, frequency,
size)E HFIFOEHA Al ZEAO] AeE
AFek B ex] A dare]E2 hit rate s
71E ME AR uv|s=siAl Fx15bHA byte hit
Rate¥} startup latencyolld] =& A5S Hivk
Byte hit rate®] 73-9- SLRUBT} 5% A x2] A5 &
A4S H9lom startup latency = 2~3msAHE ]
E9ic} sAwt 2 TSLRUWHel2l= BHRS 7
ko2 s)4] =7]S A3 TSLRU-BHRI HRS 7
ko2 s§4 =715 A3 TSLRU-HRE| Also] &
2po] S viehiigitl. %, Al’kEF TSLRUS 7% A
ol P 2 s = 84t 7 EdEEe
7PAQl A Z7)ERe A 4 5 sdsdck

Al¥g RTSP ;5" A4 Azl g8} 74
Aol AH-gAQl =] AEE soR JYProx
kA A] throughput si7 f4 23ox] =& A
0

on, olF AR s Y zeA

— =

B

o =2
of TSLRUE HEAZl =AM xE 7]&
Mobile IP¢} Blasle] 15.9%2] As S et
ik =3k E8lxlel RTSP 5" 7|4 A5
Mobile IP9} ®lwsle] 53% Zolxch & 10%%
Eo] A5t Al AR Qg Aeln, ==h
Aol EAIBR= ZA AF =70l ulet Ze]gs g
A ZEAY] s el HelE AAE

B =4 Agksl= TSLRUS AH8-3H= RTSP
;MEF 7ke] ZEA= FAlo]F-5AlwolA HEH]
tlo] ~Ew] Aujx AlFe] gle] 7|E wEc
2 QoS A 5HE /A sk 3R|RE AjE
Heke] Ao =ZgAe] A A4 =79} 7pEA
1 Elg g glg] Z7)el wel & AelE Hsls
d o slgler, oS HaksP] #lsixlE BHR

<3

o

e w=gh 947} old Al vES = A3l
s A3Adl 848 Fal 24 sde 4 =)

D
[
Ho
ree

(1] G. A. Gibson, J. Witter, and J. Wilkes, “Storage
and I/O Issues in large-Scale Computing,”
ACM Workshop on Strategic Directions in
Computing  Research, ACM  Computing
Surveys, 1996.

www.dbpia.co.kr



=i [ FAlolsgAlHel A 2ERY Au|~E $]3F Z=hA] 7[HkQoS XA Hiqh
(2] A. Chankhunthod, P. B. Danzig, C. Neerdaels, Network Caches for World-Wide Web

(10)

(11]

(12)

M. F. Schwartz, and K. J. Worrell, “A hier-
archical Internet Object Cache,” In Proc. Of
1996 Usenix Technical Conference, January
1996.
J. Wang, “A Survey of Web Caching Schemes
for the Internet,” Technical Report TR99-1747,
Cornell University Department of Computer
Science
M. Arlitt, R. Friedrich, and T. Jin, “Perfor-
mance Evaluation of Web Proxy Cache
Report
Alto,

Technical
Palo

Polices,”
HP Laboratories

Replacement
HPL-98-97,
October 1999.
S. Sen, J. Rexford and D. Towsley, “Proxy
Prefix Caching For Multimedia Streams,” In
proc. IEEE Infocom, March 1999.

R. Tewari, H. M. Vin, A. Dan, and D. Sitaram,
“Resource-based Caching for Web Servers,” In
Proc. SPIC/ACM Conference on Multimedia
Computing and Networking, January 1998.
Y. Wang, Z. L. Zhang, D. Du, and D. su, “A
Network-Conscious Approach to End-to-End
Video Delivery over Wide Area Networks
Using Proxy Servers,” In Proc. IEEE Infocom,
April 1998.

H. Schulzrinne, S. Casner, R. Frederick, and V.
“RTP: A Transport Protocol for
Real-Time Applications,” RFC 1889, January
1996.

H. Schulzrinne, A. Rao, and R. Lanphier,
“RTSP: Real Time Streaming Protocol,” RFC
2326, April 1998.

M. Handley, and V. Jacobson, “SDP: Session
Description Protocol,” RFC 2327, April 1998.
M. Reisslein, F. Hartanto, and K. W. Ross,
“Interactive Video Streaming with Proxy
Servers,” Technical Report, GMD FOKUS,
Junn 1999.

S. Gruber, j. Rexford, and A. Basso, “Protocol
Caonsiderations for a Preix-Caching Proxy for
Mutimedia Streams,” Proceedings of WWW
Conference, May 2000.

S. Williams, M.Abrams, C. R. Standridege, G.
Abdulla, and E. A. Fox, “Removal Policies in

Jacobson,

(14)

(15)

(19)

(20]

(21]

21
=

y

Documents,” Proceedings of ACM SIGCOMM
Conference, August 1996.

R. Karedla, J. Love, and B. Wherry, “Caching
Strategies to Improve Disk System Performance,”
IEEE Computer, Vol. 27, March 1994.

R. Rooster, and M. Abrams, “Proxy Caching
that Estimates Page load Delays,”
of the 6th International WWW conference,
April 1997.

S. Jin, and A. Bestavros, “GreedyDual Web
Caching Algorithm: Expoiting the Two sources
of Temporal Locality in Web Request Streams,”
Proceedings of the S5th international Web

Proceedings

Caching and Contents Delivery Workshop, May
2000.

L. Rizzo, and L. Vicisano,
Policies for a Proxy Cache,” IEEE/ACM Trans-
actions on networking, February 1998.

K. Wu, P. s. Yu, and J. L. Wolf, “Segment-
based Proxy Caching of Multimedia Streams,”
Proceedings of the 10th international WWW
conference, May 2001.

N. Markatchev, and C. Williamson, “WebTraff:
a GUI for Web Proxy Cache Workload
Modeling and Analysis,”

“Replacement

Proceedings of the
10th IEEE International Symposium, October
2002.

M. Busari, and C. Williamson, “ProWGen: a
Synthetic Workload Generation Tool for
Simulation Evaluation of Web Proxy Caches,”
ACM Computer Networks, April 2002.

URL:http://www.isi.edu/nsnam/ns/

£ £ (Yong-Sul Kim) =3

o

20041 29 Feufistw HRE
Algeht 235D

2006 24 e-fsta tiskyd
AApgAlg- s F-342h

2006 2%~A) () FHA

=4
X]X

J,]./\] o];> u]‘:ﬂ] <]i‘_ , QoS,

o

4

el nl s

617

www.dbpia.co.kr



K| A (Ji-sang Yoo) A3
198511 290 Aleoista A
st} 2513
19871 294 AEofshar ofshd
%1%4/\]_)

3
Axgeat 241 (3

A

54183 =4] *06-7 Vol.31 No.7B

E & = (Jung-pyo Hong)
20034 2% FeStaL
- Z4(FED
2005 29 sl wjEksl
AR A4
2005 2¢4~A LG ##} DM 199311 59 Purdue tHetal %17]
A2 AT ¥+ E<)(Ph.D.)
<FHil o> Proxy, 2~E=]|WAH] o 19931 949~1994'd 8 oA
2, Aol g 54l AREAE) A T4 A g A
199413 94~1997d 84 Frle sl g3}t 2
2 3} M (Hwa-sung Kim) FA15] T
1981 29w tEta Al 19971 94~2001d 8 F-- o3kl AAF-3}at 2l
gk E4d(3#h +
198311 290 weeiEhar skl 2001 9H~FA]  sEe Sk Akt
ARt 2= H42h <ol dlolEsl 7]ak dxdAfe, sk, Al
199611 Lehigh Univ. %14kska} 2, 8]413 Al E A
Z = = (Dong-Wook Kim) ZA13]
19831 240 FhefeEtal Axl
sk Z<4(FEAh.
gl HEk<d

19854 24
Z4(FEAAD.
Georgia-5-=i| gt

1991 94

Ab
19841 3Y~20001 2 ETRI
71582 24D,
F-dgkal

-l 3t AAFEAl e}
o] 217, QoS-aware 7|59
> C1992d 3934
AA 2 E S Gt Bk 714 AT

S

<Al Fok> TIAE VLSI Testability, VLSI CAD,

2000 34~2001d 129 TEIASH(EF) AT,
DSP A7), Wireless Communication

www.dbpia.co.kr



	무선이동통신망에서 스트리밍 서비스를 위한 프락시 기반QoS 보장 방안
	요약
	ABSTRACT
	Ⅰ. 서론
	Ⅱ. 관련 연구
	Ⅲ. 제3장 프락시 기반 QoS 보장 기법
	Ⅳ. 모의실험 및 성능 분석
	Ⅴ. 결과
	참고문헌
	저자소개


