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Cumulative Mumber of Packets Lost

Extended Highest Sequence Mumber Received

Interarrival Jitter

Last SR (LSR)

Delay Since Last R (DLSR)

Prafile-specific Extensions

Fadding Octets Mumber of Paddings

1% 6 Sender Report A

O 62 FAA Ba fRAFEE YE

Ao FAA4 na A7
A Ale ARes PR, Zesdde] he o WA g el Frbd
= g

® it

7]

B Report Count(RC) : SH]E H== o] jzlo] Ld¥ FA B &=
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B Fraction lost : 8H|E H == 0]

% v,

B Packet Type(PT) : 8°H]E ==& RTCP SR #H# 9 Z L= 200
e 7H

B Length @ 16HE == 32HE =2 ALkE AA 71 Aol
A 1E WM ez dyet AEriEe By 2Eet 0 k= 8t

o},

a4 4n

B NTP Timestamp @ 64HE == o] ®Bu7t Bulzl A7+E YeR

3L Round-Trip A1 AlAkel] o] &%t}

B RTP Timestamp : 32°]E "= NTP Timestamp® Al7tol] A%

soh, ey w9l FA9 X Ae oy iAo RTP
TimestampE ¥ #Zt}h o] A& RTP Timestamp AT A A7k 3¢
o] AAE o]&dA T NTP Timestamp=HF-E AH2FH T}

SAAp SZ Alg 0 2HE e A AlF| AREE o] SR 7o
332 wf 7k o] FAlAfe] o) HdEE RTP Hole #izle] & +
£ WEkdt o] g2 FAIAZE SSRC A¥EAE WA sk Eﬂﬂ 2]

O

>

of ﬂ

AR vhelE A4 3mE WER A% AZARE o] SR 97
of A4E WA o FAA os @EE RIP deld A
Aeel AY1E Aelg ol nolse] £2 etk $4%
7} SSRC #& WAstd o] 2=+ x7]3t #oh

FA R BE

B SSRC.n : 32 HE A= o] 4l Hiu B89 AWJ} djdys &

229] SSRC 2A®¥ztE e}

29
kg

& BA% RTP dlolg 712 n
_]
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i

A #zle] 5 7dE A F

ofsf EAe] &

B Cumulative number of packets lost : 24H|E J==

SSRC_ne &H5H 4 AlZ olgz A3 F RTP dHeoly 3|7l =

2 odSd A oA AAl A" B FE W gow AHogH

AA FAE F Fole Ad = Ay FH =Fd AR Idd
o}

B Extended highest sequence number received : 32H|E == 3}
9?1 16HME+ &2~ SSRCnle=ZHH F4l¥ RTP dHeoly f7l9
Hi EHS XTSI A9 I6HEE 1 FRS dauEsd uet @
5= ol Aol 29 sl Al 2 g

m Interarrival jitter : 32H]|E PE== Timestamp H9=2 FAH L H|
Fo Aoz FdE= RTP dely AR =2 ARF ko] A4 7
WAl SAge ek Sivk 2 i2 7 e RTP Timestamp©]
32 RiZF 93l i9]RTP Timestamp T2 4% =2 Azt o 5
A 19k jo] AH DE DG = (Rj-Ri) - (Sj-SD = (Rj-Sj) - (Ri -
Si)eb o]l mdH L, =FHT AY J= ] = ] + (DG-1, DI - ])/16
2 AoHth 7|4 1/162 Gain ParameterZ 433 48 £L25
A 2 g AAes B I

B Last SR Timestamp(LSR) : 32H|E A== A~ SSRC_ noZ4HH
FHZo] W& RTCP SRO €<l 64M]E NTP EBpelz®ize] F3b
2R EE Yetdt SRS obA WA Zggkew o] d== 0 #¢e 7h
2t}

B Delay since last SR(DLSR) : 32H|E =& A2 SSRC_no 25
He] HF SR #A A3 o] FA Ba EY F20700 AAdE vE
i, 1/65536% @912 ZAET SSRC_no ZFE o4 SR 7l

WA BPS A4S o BEe e 00z Pt

>
2

H

o
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422 RR : 41A B3 RTCP #A

o 23 g 16 31

V=21p RC PT(SR=200, RR=201) Length

SSRC of Sender

SSRC N (SSRC of First Source)

Fraction Lost Cumulative Mumber of Packets Lost

Extended Highest Sequence Mumber Received

Interarrival Jitter

Last SR (LSR)

Delay Since Last SR (DLER)

SSRC_ 2.

Frofile-gpecific Extensions

19 7 Receiver Report A

¥ 72 AR Ba e FE2E UEd Aow
< W7 T dErF 201 #Ee 7HAAL $AA AR 5 =(NTP/RTP
Timestamp, Sender Packet/Byte Counter)”} A& o] Jvte= A& A3t
© SR¥ Zv Baud dHolH o dFoly o]l gle Atddes 5
RTCP #1719 Adete] RC %ol 021 ¥l RR A& 4§ ghet.

A = FAA R disA Fr1H s Bal Hojop & F7F FETL
Ne A ZEHLLS Z23Yo| wE (profile-specific) =+ &8 w
£ (application—specific) &A1AFel A2 Bare] gk 48 gosjof gt
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TN W I T Mo oo R oo X
LTIy A,M R % B Mo W oo
\_W_v iy b5 ﬂAr_u X0 ) ) OE o ﬂlw_ W E-_ o
o W = op TW oma i ~ ﬂo ~ < 2 4qr wma
Ry ofy Jo Woar o
315 = Wz T %_JMM%&%;;
i Ia %ﬁmJE ﬂéiwrﬁ il
~ oF oo o 9 - N XR o =
X B <L KPR Tauwy gk
< ) CCINC . ol 5
do g Muu - W m_. ww o T ﬂwo o m N
T [ ) o -
o W e W - w T RV O
LR qwﬁﬁ@m LTﬂM_duﬁﬂ_%
oT,M%wr ﬂyﬂ,%wﬂ %JAAT%%EHM
e RN ﬂwwﬁrwwuﬁ
(110 B _— 8 =
T ST sV ewm ET _
o E R o X OO T T R P
$T.T  ZETueF  wpTeoids
Mr B Mﬂm = < ¥ N < AR el H_ du ™ < o
nTED oo o ™ g }ﬁaﬁ%Wmﬁ_
* bl W, e NB X oo oo B O
T W AT X X mom Rom wm
= GO = :
AR G O o m_ . aiz nw - cl = Nro o ‘DF ™
< .EE ~ x B %ﬁ BN 7K = J oo =
—_
ioﬂﬂﬂﬂ ﬁé%u%% ﬁmﬂ]ﬁem,_umﬂﬂﬂ
o G e << om DT k3
T G | ~ = < o ™
Te=wa g2  FX X<k L F
quAJ. K =) = _r X, ~ X
oo R oo ® T W W o D —
A T * 9 LR
T oM 4 Nr N T AR E R AR - o F o AW T

1

7}
202

=

T

=

o

I}

%, RTCP SDES w71¢] 7%
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= —

ol4o] Chunk® FAHE 3-7
3«

. SHE

: 22 A9 RTCP #AA

et oA

71 Chunkel

-

s

1

T

4.2.3 SDES
SDES
B Packet Type(PT)

Chunk



s et

m Source Count(SC) : 5H|E H==2 SDES sizld]l %358 SSRC/CSRC
Chunk®] & YErdth 0 #% FaEaskA| vk of -
S L R A

I Chunk+= SSRC/CSRC 2179} SSRC/CSRCel #A Y= AHE
FEshs 071 ol F5E4 d2Ex FAEY. 7 Chunke 32PE 7
Al A Alzga, 7 @52 SRl ES] FF FEof HlAEQ Zo|E Y
E 8HIEY HlolE Al Ela "UAE AAR FAEC BAEE 255 v
olEZ}A] o] & 4 UA R RTCP W ¥ Anjel] #AETE AS 1A &

HB2E= SO 10646 Annex Fel wWAl®l UTF-2(UTF-8 T+
UTF-FSS2% ¢d3) =39 wd wef 13y #rk. US-ASCIl= ©]

=
NEEIMEEIEES TR TMOJ Amge Aaw 4 %,
o=

Z A]2"e 1A RTP 39 SSRCE e ko] A~ A¥Mzas
X g3l= shue] SDES #izlS ®uit 7 55 7Fd CNAME vl

CNAME(Canonical End-point Identifier, 1) : CNAMES H##9 &2 &
F¥ SSRC A¥atel] FEo] WAY = 9lar, TEIaH] AAA HIAS
Wl SSRC 2127 W4d = 7] wiol &= SSRC A8 xpel AFAl A
o7 Holdle A2E 9% AAtete Hikld S Aledth. SSRC AE A
A¥ CNAMEX= RTP Al ol A Fdalof ot
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CHAME(Canonical End-point Identifier,1)
0 7 15 31
CNAME length User and domain name...
Hame(Z)
i 7 15 31
NAME length common name of source
Email(3)
0 7 15 31
EMAIL length Email address of source
a9¥Y 8 CNAME

I3 oA CNAME= 7ls3tH Aoz wksojxof s}, o] st
L7 AHEE WEAI7]7] fEA ZEodo] WMrw WAlekA &S 3

"user@host” i "host”e] P2jo] o] &-Fojof st} o]yt P2 A
2 NAME ololelS Wz ddst dort glos dola, &2 3 AlE
Z7F g T AREA T AxnE AT A 7 Ao e fAsh A

HA7E AlsE A e Holth

B NAME(User name, 2) @ &2F
27} D3t oW FEEE 71EE 4 At NAMES A o]% A
A 71F Ftell= Wgho] glojof shH, Al WelA Fdd 2

A 4 FEEY A E At dEY
45 d4sted =S = 5 vk

® EMAIL(Electronic mail address, 3) : RFC822¢] wWA|H &2lo] A=}
Hd FAaE A 7]F Ftoll= WMol glojof gkt

At ol &Hs dYor, AE

ko

rr
£
)
(K
f
k%)
flie4
=

rr
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PHONE(Phone number, 4) : A4 H& =5 + 7|22 WA
sk JEjo] datwsolrt. o) +1 908 555 1212
B LOC(Geographic user location, 5) : ©] @& S8 wei A=
7} @8zt "Murray  Hill, New Jersey”, "Room 2A244,
AT&T BL MH"¢} #Zo] ndd <+ Atk U= AAS 74
At Abg At e A RE Zhzbe] @A g ZRud A
5ol S F Utk olF ITAEZ AstuE AA 7)7F For
o= ®W3to]l flojof g}
® TOOL(Application or tool name, 6) : At ~2EHES A= S8
o] o]F3# WA T& Uehdt o] AR HWA HA o {8&35)
ok o] AR EE A 717F FtelE WEe] glojoF dhrh
8 NOTE(Notice/status, 7) : &2=9] & A& st A WAA (4],
"on the phone, can't talk”)E HAEsAY Any T4 HS

T ABL AdeE 59 BHOR of§HE TR ol

=

r
(=
[
R

CNAME¢]| ofd tt& F&E59 HdEs AAdte= slo
Fth FAF0A NOTE 345 whi 7]7ke] 2 on
+ 20730 RTCP 7|3t &<k NOTEE ®A X3)
o] H|&A3} ¥ Aow FEoF )

B PRIV (Private extensions, 8) : ©] &£ AFHQ] &= F&of wE
SDES &7 Aost=t] ol&Htt. o] dq&e ZHol-2EF] %
ow FA4Y HAAF(prefix) ¢t FHo UHAE Aea dst=
ARE F%3= 3 2Ed(value string)S X33y dxH A

=
o] Wr = QH|E Hro|z AHx AEZHLS PRIV dEL o &4
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o] 418 & PRIV &S0 s FUsAE Adsts oE
o2 Abghol] 9&lA Mgl SDES PRIV A5 IANACl 5
54 etk gl oW FHe] PRIV @5¢] o
S M gle Zlew dEW JANAC S5% A3t SDES

A
22 Bge dPso] AANE BashA @l slof @) o

b
)
[40

(o]

42.4 BYE : Goodbye RTCP =3

BYE 3|72 &27F 9 o @43 Aej7) obds &Rt

o

B Packet Type(PT) : 8H|E Z==2 RTCP BYE #Z & 203 e z2te=

B Source Count(SC) : HH|E =2 BYE # Ao E3wE SSRC/CSRC
= frastAuk o

o,
ofN
N
i
£
ﬂ—f
>
L
wm
m
o]
o

P
4 BYE 448 muoh Bl

71 0] 2
glol crlz Aedd. EA S
s =
Fsh A4 wpelE A7)e] @y o

ZFAlo] A g steE &
7I o2 BYE ¥|Zle SHIE Hlo|E

1r

)

(o], "camera malfunction”, "RTP loop detected”)ES YEIH+= HXAEZS
g 5 9l

425 APP : Application—-defined RTCP 3 A

MzE S8old M=2& 7ol EES)

o

)

=
P
o\
S
2y
o
oy
Jhu
et
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Zg glo] A4S HAor AREHY] SF ot AT = gl olF
= 7k APP 3j71S FAjEojof ghrh AE Fo FLg o] 8ol #

B olF ZE glol A el o] RTCP =
3] 4] IANA(Internet Assigned Number Authority)ol] & &3t%

iu)
o
o
o
ofo

" Subtype : SME WEZ dwe] APP AR50 it §A% o]ge
2 498 # RS S P ager AgHAL S8
F&HE dolHE Ad A8 £ A

® Packet Type(PT) JE d== RTCP APP 372 204 #& 7Hxl
o,

' Name © 4ibolE MEZ o $§o] FAT ThE APP AAEA o
FUAFES APP AL Aol olFOE ARgA o3
EEEE

Application-specific Data : 7} Zoleo] H==z APP 3|7l Yel
T, YEUA] @8 FX vk o] A== RTPo <9&) 3
AME A g 8o o s ET o] A= Aol 32v]

E o] uwjgrofof g,
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A 5% 48 2 24
51 A3
511 43 &4

SSIABE 1125 S AT 1022

Router

Receiver Sender
I8 9 A% 87

a9 9% SIP 719k AARE HEW oo AeiEAS 9% A8 ol
t}.

Receiver= A digta sty B 1125 $Astal Windows
Messenger 4.7[16]& AF&3l3t}h. Sender= AUt F3td A%s 1023
of $1x138k3 SIP Set + MPEGAIP 1.0 AR&¢ wtjo] Zolo]& ARE3}
At} Receiver®t Sender Abelol+= Router’} 170 &A13s 100Mbps2]
LANS. 2 AZAE A} o] 2-9E & Receiver?t Senderdl & Zh7he] 9
A5 el vl Al AF Al HE W Ho] HelHE FuwE e
T4 St

dE|njto] Aol AAF L SIP7uE AAIZ HE |

il

o
2

T

2

o
(o

KN
=
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Aess w487 S8 EYE AA7IE S o UEYAY ~2EYX
2 F7] 93 ReceiverZol] Ed|d A 7|oA] LdAyE HF & Traffic

ReceiverE A X35} $1 o},

51.2 Al&" AL

%2 Axd A

112% (RR : Receiver Report)

102% (SR : Sender Report)

X ~e] ApeR = Pentinum4 2.8GHz

» Pentinum4 1.7GHz
= 256MB RAM

= 5]12MB RAM
=8 m Microsoft Excel 2003
za273 » XML Parser(Xalan)

m Z &2 7|4k Ethereal 0.10.5
m Traffic generator
- Sniffer Pro 4.70

2oAFo A 10259 112399 <
Messenger’}  Al&3st= H261 Z9S
178x144(QCIF) & A A3 Zhv 2=

Logitech Quick cam=
o3 2o
1) Ethereal 0.10.5 ©|4 RTCP3|Zl 744
2) XML7]EA = W3k
3) L &3 dHeoly A=
4) As 8AE9 o F=

o
5 +=4
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rl
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513 A&" &7 473

Ethereal 2% 25 OSE o= Alzdlds HAALAN 7240w
A& w o] Kt

B oE=imdlA e HA WMds A&st7]l $18 Ethereal 010518122
aygol==2 vt Ethereal 01052 UteER= Jtsd 0 XS
http://www.ethereal.com ©| 7} T&=Z=7} 7bssith. By A7 =
AEg= 7] Sniffer Pro 4.70[19]= Abg-skslom
http://www.sniffer.como] 7}d te=2=7} 7}ssttt. XML Parsere=
Xalans AF&3F T ol Ethereal 0.1057F s S A3 o XML
M2 AZ7FEe7] wWitel o] XMLEAE st Hd580Es FE3
71 g3t ZgS a7198 AL Xalan[20] A= AL ol# e} )

AFAAM = YdEF-= XPE OSRE 3t Al2HdA HAE st
1) http://www.apache.org/xalan-j/°| 4] xalan.jare Uh$Z =30}
2) xalanjars JDK7F AX%¥ Z0 9] libZud (C:\jdkl.3.1_07N\lib) th&=1},

I_l

3) BAWMFEE 553 F java org.apache.xalan.xslt.Processg ¢33}

a9 109 22 shde] vew AX7F ehud Aot

CWWINDOWSWSystem3Z2Womd. exe

Microsoft Windows XP [Version 5.1.26881
{C>» Copyright 1985-2881 Microsoft Corp.

IC-Whocuments and Settings ; Jjava org.apache.xalan.xslt.Process
Halan—J command line Process class options:

—IM inputXMLURL

[-#SL XSLIransformationURL]

[-OUT outputFileMame]

[-E (Do not expand entity refs>]

[-QC <(Quiet Pattern Conflicts Warnings>1]

[-TT <(Trace the templates as they are being called.>]

[-TG (Trace each generation event.>]

[-TS (Trace each selection event.>]

[-TTC {(Trace the template children as they are being processed.>]

[-TCLASS <(TraceListener class for trace extensions.>]

[-EDUMP {optional filename} (Do stackdump on error.21

[-¥ML <Use HML formatter and add HML header.>]

[-TEXT <Use simple Text formatter.2>]

[-HTHML <Use HTML formatter.>]

[-PARAH name expression {(Set a stylesheet parameter?]

[-L use line numbers for source document]

[-MEDIA mediaType <use media attribute to find stylesheet associated with a d
ocument.>1

[-FLAUVOR flavorMame ¢(Explicitly use s2s=5A¥ or d2d=DOM to do transform.>]

[-DIAG <Print owverall milliseconds transform took.>]

3¢ 10 Xalan A X
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521 nysor & A5 24

AAE HEvY ] dEA EEE Edg devy 2 vEga A

Aok 2ol AgalA nealor sl thdd EASol T2l 221
Fo we ARse e 2

i<l
End-to—end Delay

- S0 MEADE B FY 7ol AgHid AeHE ARE =

il
d

Astth. (Round-Trip Delay)
2) Jitter

w
SN—"
-
o
o
~
@
o
—_
[}
7
7
=
S
=4
o

522 & T3 A% 89¢ dHoH AZ

=19 4= End-to-end Delay, Jitter, Packet loss rateE #A4Fs}7]
gt 9iZl A7 Ethereal 0.10.55 AFESFA T #F &4 7] 4 RTCP
S XMLEA 2 A7dsioi[23, 24].

a9 112 YEYa EYo] gle AHdA Add XMLEAE YE

rie
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A C:#Wymitestfinal¥non_pk_100.sml - Microsoft Internet Explorer

IRE BUD 210 A4 THD TEIH i
| .‘| & i O 3 ) - £ e h |

e O MAG Pryrn@u @ 35 AL FFAd )

'-M(_fﬂ@C:me\tesfvﬁinaannn_pk_lUﬂ,xm\ VJUI% 52 |-

<huml version="1.0"
- <pdml version="0" creator="ethereal /0.10.5"
- <packet>
- <prota name="geninfa" pas="0" showname="General information’ size="102"
<field name="num" pos="0" show="225" showname="Number" value="e1" size='102" /»
<field name="len" pos="0" show="102" showname="Packet Length' value="66" siz8="102" />
<field name="caplen' pos="0" show="102" showname="Captured Length' valuz="06" 5:22="102" />
<field name="timestamp" pos="0" show="Dec 2, 2004 05:08:39.742872000" shawnama="Captured Time"
value="1101931719.742872000" 5iz2="102" />
<foratoz
- <prato name="frame" shovname="Frame 225 (102 bytes on wire, 102 bytes captured)' size="102" pos="0"
<field name="frame.marked" showname="rrame is marked: False' hide="yes" size="0" poz="0" shaw="0" />
<field name="frame.time" shawnzme="Arrival Time: Dec 2, 2004 05:08:39.742872000" size="0" nos="0" show="Dec 2, 2004

05:08:39.742872000' />
<field name="frame.time_delta" showname="Time delta from previous packet: 15.336380000 seconds' size="0" pos="0"

show="15.336380000" />
<field name="frame.time_relative' showname="Time since reference or first frame: 15.336380000 seconds' size="0" pos="0"

show="15.336380000" />
<field name="frame.number" showname="Frame Number; 225" size="0" pos="0" show="225" />
<field name="frame.pkt_len" showname='Packet Length: 102 bytes" size="0" pos="0" show="102" />
<feld name="frame.cap_len' showname="Capture Length: 102 bytes' sze="0" pos="0" chow="102" /»
<foratox
- <proto name="eth" showname="Ethernet IL, Src: 00:e0:b1:62:db:d4, Dst: 00:04:76:f1:3e:68' size="14" pos="0">
<field name="eth.dst' showname="Destination: 00:04:76:f1:3e:68 (3Com_f1:3e:68)" size="6" pos="0"

show="00:04:76:f1:3e:68' valuz="000476f13e68" /:

<field name="eth.src" shawname="Source: 00:e0:h1:62:db:d4 (PacketEn_62:db:d4)" size="8" pos="6"
show="00:e0:b1:62:db:d4" valuz="00e0b162dbd4" /

<field name="eth.addr' showname="Source or Destination Address: 00:04:76:f1:3e:68 (3Com_f1:3e:68)" hide="yes" size="¢"

pos="0" show="00:04:76:f1:3e:68" valuz="000476f13e68" /»
<field name="eth.addr' shawname="Source or Destination Address: 00:e0:b1:62:db:d4 (PacketEn_62:db:d4)" hide="yes' i

g2 iz

1Y 11 RTCP 3 XML &4

B Ao A ZQ3% End-to-end Delay, Jitter, Packet loss rateZ 7

Akst7) 918l Xalan ParserE Alg&3te] XMLEA S WH3lsteE S 4338}

Aot TEAA ZEaRe a9 129 2UH25].
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I preprocess.xsl - HIE%E g@@|
OHE(Ey BIE) MA0) 22 Es2H)

<{?xml version="1.6" encoding="EUC-KR"?> A
<{xsl:stylesheet version="1.8" xmlns:xsl="http://wuww.w3.org/1999/4SL/Transform™>

<{xsl:output method="xml" encoding="EUC-KR"/>

<x%sl:template match="/">
{root>
{xsl:apply-templates/>
{/root>
{fxsl:template>

{x#sl:template match="pdml">
{xsl:apply-templates/>
<fusl:template

<#sl:template match="packet™>
{packet>
{xsl:apply-templates/>
</packet>
<{fxsl:template>

{x#sl:template match="proto">
{xsl:apply-templates/>
<fusl:template

<xsl:template match="field">
{xs5l:apply-templates select="Ffield"/>
<fusl:template’

{t-- packet size -->
{xsl:template match="field[@name="frame.pkt_len"]">
{pksize><{xsl:value-of select="@showname"/><{/pksize>
</usl:template’
<*-- src add/sport -->
{xsl:template match="field[@name="ip.src']">
<srcadd><xsl:value-of select="@show"/><{/srcadd>
{/xsl:template’
{xsl:template match="field[@name="udp.srcport’']">
<srcport}<xsl:ivalue-of select="@show"/>{/srcport?
{/xsl:template>

{*-- dst add/port —->
{xsl:template match="field[@name="ip.dst']">
<dstadd><{xsl:value-of select="@show"/></dstadd>
{/xsl:template>
{xsl:template match="field[@name="udp.dstport']">
<dstport><xsl:value-of select="@show"/>{fdstport>
</usl:template’

{t-- packet log timestamp -->
{xsl:template match="field[@name="'frame.time_relative']"> v

a9 12 A% 8¢ HolH FE& AT XML Z2AA

Oy 125 ZRAAEAAHl 2xEA F=A HAEHE A=z

HTMLwAM 2 ¥ gkehs 2 el ofel 292 34 ]9l s
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o AxE Yega gt 28 13-A¢ 19 13-BE HTMLEA 2 W 3ks}
7] 918 XML Z2AA 9 3474 AxE Vepda gtk

I process.zsl - HI2Z

O BEE MA0 2IY) ZSE(H)

{7xml version="1.8" encoding="EUC-KR"7> ~
{xsl:stylesheet version="1.8" xmlns:xs1="http://wuu.w3 . org/1999/4SL/Transform" >
<xs5l:output method="xml" encoding="EUC-KR"/>

- BEM -2
{xsl:template match="/">
<html>
{®sl:apply-templates select="root"/>
{/html>
{/%xsl:template>

a-- I3l 2[AE -
{#sl:template match="root">
<body>
{xsl:apply-templates select="packet"/>
</body>
{fxsl:template’

-- I -2
{xsl:template match="packet">
<{table border="1'>

{tr>

{td><{xsl:apply-templates select="RR"/><{xsl:apply-templates
select="SR"/>{/td>

tr>

{tr>

{td><{xs1:apply-templates select="pksize"/>{/td>

ftr>

{tr>

<td>Source / port{/td><{td><{xsl:apply-templates
select="srcadd"/><{/td><{td><xsl:apply-templates select="srcport"/><{/td>

{ftr>

{tr>

{td>Destination / port{/td><{td><{xsl:apply-templates
select="dstadd"/><{/td><{td><{xsl:apply-templates select="dstport"/>{/td>

{ftr>

{tr>

{td>Packet log time<{/td><{td>{xsl:apply-templates
select="pktimestamp"/><{/td>

tr>

{tr>

<td>Sender’'s packet count{/td><{td><xsl:apply-templates
select="pkcount"/><{/td>

a9 13-A HTMLEAZ W337] 93 XML Z 2 A A
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Packet Length: 134 bytes i

Source / port 220.67.226.76 60307

Destination / port 172.19.0.106 20001

Facket log time |33.165490000

Sender's packet count 231

‘Sender's Octet count 16127

[COMPOUND PACKET

Packet lost 1]

{Cumulative number of packet lost 0

:Highest seguence number received | 31843

Jitter (ms) 4.9222222222222275

\delay (sec) 11.256988525390625

Packet type: Sender Report (200)

Packet Length: 98 bytes '

Source / port 172.19.0.106 60307

\Destination / port 220.67.226.76 60307

Packet log time 35.647294000

Sender's p:isiu:ket count 545

[Sender's Octet count 29471

'COMPOUND PACKET

FPacket lost

Cumulative number of packet lost

:Hig'h'e'stlse'mjence number received

Jitter (ms)

idelay {sec)

Packet type: Sender Report (200)

Packet LE'ng'th: 122 l']'yt'es

Source / port 220.67.226.76 60307

Destination / port 172.19.0.106 20001 v
@z PR .

2% 13-B @4 2%
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53 dlolg A%t
531 A% 829 ALE #% dHeolg F&

7+7y 2] End-to—end Delay, Jitter, Packet loss rate
H2 A E do]EE Microsoft Excel 20032
Ll

Aolt), o] & wigow Zzte A%

- [e] (e}
e 8ds 9

Jkst7] ie) obele] ¥
WG dolE F ARE el

Ll
N
rob

h

2
End-to-end Delay, Jitter, Packet loss rateE AAtst= A 714 &ha

S
A gy a9 14 ZEAHeR 59 dolHE Yehla ok

o

|pktimestamp [~ srcadd (] dstadd [=Jsicpon =] dstport =] cumulpklost [~ RTPRecy,~]jitter [] delay [~
83 791467! 172,190,106 220,67,226,76 53923 58923
B8 bET81 220,67,226,76 172,19,0,106 53923 20001 0 28383 396666667 4,79588999
69949887 172.19.0.106  220.67.226.76 = h8923 h8923
72682833 220,67,226,76  172,19,0,106 53923 20001 0 28986 373333333 2,731994629

Y 14 ZzAHAeE 23 folH

5.3.2 End-to-end Delay

End-to—end DelayAl4FS Receiver Report #1719 = F 3P2HER
¥ Delay since last SR(DLSR) = F&& 7Al4kst Aol 1/65536 *
LHER

73 15% End-to-end DelayE AAtst7]9sl] =2ste] W 1 o]m,
Coml®¢] Sender, Com2% ReceiverE YEN I At} 271504 B %]
Round-Trip Delay = tl + t2 o]= &,
Round-Trip Delay = RR WA A E w2 AlZF - SR UIAAE HA A 7H
- RR "WAA A A7+S 3 Round-Trip Delay @S 18 4= Uth

Round-Trip Delay = 6858781 - 63.791467 - 4.79598999

= 0353009766 (SeC) mmmmmsmsmssnnnnnnnsn

_36_



IIIIIIIIIII<‘{,\‘/‘\—}1>

63.791467

12
68.58781 {

com] come

} 4. 79598999

19 15 End-to-end Delay A4t

5.3.3 Jitter
Receiver Report 3|7l B = 5 Interarrival jitter 2= #= 90kHz=

AEY g A3E YET
o] #S A7 Y Hol2= ¥4 (Payload Type)S &olof stt}, o

_—

2 g2 (Payload Type)2 2He T+ HUL B353lel e 53
o2 &S RTPE Afste= WHE Aot @A RTPE 18 A

¥l Hol2= FF[26]7F & 39 vdHo] Aok RTP/AVP (Audio/Video
Profile)[27]= &8 ZE A AH&dE dHol=2r P29 s 9 ¥
olmE AE gt

B =R A= Microsoft Windows Messengere} EA157] 9sf 9

= H261& A& whebA 90kHz= A S-S skl vH28].
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Holns £5 eomde | Bis s
24 o) A %

(PT) (A/V) (Hz)
0 PCMU A 8000 1
1 1016 A 8000 1
2 G.721 A 8000 1
3 GSM A 8000 1
5 DVI4 A 8000 1
6 DVI4 A 16000 1
7 LPC A 8000 1
8 PCMA A 8000 1
9 G.722 A 8000 1
10 L16 A 44100 2
11 L16 A 44100 1
12 QCELP A 8000 1
13 CN A 8000 1
14 MPA A 90000
15 G.728 A 8000 1
16 DVI4 A 11025 1
17 DVI4 A 22050 1
18 G.729 A 8000 1
25 CelB Vv 90000
26 JPEG Vv 90000
28 nv Vv 90000
31 H.261 Vv 90000
32 MPV Vv 90000
33 MP2T AV 90000

72-16 Reserved N/A N/A N/A

96-127 Dynamic ?
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2% 1491A 9] Jitterghe ALE oz TR 2 g v
Alrketo]l A ghelth ALk of#fje} A

Receiver Report % d = ZF Interarrival jitter ¥= %k @ 357 o]a
PT7} H2610] 2 & 90kHz= A& oz

Jitter = 357 / 90 = 396666667 (MS) sassssssnnnnnnnnnnnnnn

IIIIIIIIIIIIII</\}\]2>

o @e AL & Ak

5.3.4 Packet loss rate

Receiver Report 3] # o] cumulative number of packet lost -2
Z10] loss® +4 /N+E yerdlltl T3 Receiver Report W7l = &
Highest Sequence Number Received ©] -+ RTP Hl°]E 2| sequence
numbers 7} &H ol HH-2 sequence numberE 1,}5}144 t}.

Packet loss rate = (3|7 & W5 / F4Alg & RTP HA 9 =)
% ] wewsesessssssssssesssssnnnnnnnsn

lIIIIIllIIIIIIIIIIIIIIIIIIIIII<T}\]3>

=> (32 - 19) / (31619 - 31507) = 100
= 8.837209 (%5)
Zt= A3E Aol Packet loss ratex 8837209 (%) ¢ #S A& 4 i}

541 AA EfY &4

SIPSET 15 + MPEG4IP 1.09] A]2#1¢] Round-Trip Delay, Jitter,
Packet Loss RateZ =A3}7] 98 10230 $9x3 EfE g7 = =3
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Tt AFI T BE Abeldl e #9-Eel 2EHAE FAUh A
S EY 272 YEYA 10%% S7F AANY EdgS AR
t}.

ET @A7]E E3 100Mbps WEY A AA 100%2] AA] E
9L 626Mbps?l A& g9l St alEE HY vl EIe
62.6Mbps® 2% 2=t}

542 EFo| F7td & A5 8<%

X 45 t19% 100Mbpsell A 72+ s 2919 Haghs ERA 30
th o= 2089 R HolHE nEo® HWS VFoE b =2 gk 2
A, 7b e 3 2E AQE 16 FE dolHE HiS o ol

g e e BE dolEz A4a 1 A= ¥

e
W~
o
i
Ev)

¥ 4 dY9Z 100Mbps(Ht7ls EHY 626 Mbps)olAx Z+ A
5 89219 HF3k

100Mbps®]  Hlol8g AFE

58.4Mbpse] AEAl 93.4%9] &S AA oz FHe v gl ol

OoJE(X)E A5 o ZAzto Hs ojfste] g Ze agzs o

S F ATk

(1) A4 =89 100Mbp391 dole AES A sk WMEHZE AA
AET F de Ad Edg vl&

(2) AA WEYa 2= @ Hdyks EHY 626Mbpss 100%= 474 3}
A& W LA dd B,

(3) o]&4 WENA == @ 100Mbps® HlolH AES A st UEY]A}
Hdl 100MbpsE EF Addtian M4 P& wW A Eg
o g H] &

fU?L' i) ;:fl
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AsR0
Em Jitter Round-Trip Delay | Packet Loss rate
= (ms) (ms) (%)
AHEN" | dHUEHIZE () |0IEEHEHI
(Mbos) | AET/AUISEYT) | 2E (%)
0 0 0 4408918 0.57563451 0
9.6 15.3 9.6 17.83282 15.90951004 11.91854
19.2 30.7 19.2 17.83509 17.22594885 25.89112
28.8 46.0 28.8 18.72687 27.86714 38.91879
38.4 61.4 38.4 22.07338 b7.46871159 h2.8349
18.8 78.0 18.8 25.620155 77.08492101 68.2184419
h3.4 93.4 h8.4 9.958915(x) 109.8297(x) 82.91131(x)
62.4 99.7 62.4 X bt X
62.4 99.7 62.4 X X X
62.4 99.7 62.4 X X X

I% 162 156.3%° EfY S DA YHEIUE Jitterd] ghe] WHEE H
F= adzoly,

1Y 16 EHY 153% LA A Jitter

a9 16904 XE=LS ujt]o] Aol
AZbe eI, YES XEd @)
o] Jittergks LERH

Efg o]

rlo

A% Fol wrjoHo]HE Wi
gete =g rojdoly w7

219y }

rr

ol

Wit 4108681 (ms)e] Jitter #< & & F
ATk LY Z A H5o] 15025 AF= st HESAL EQIE 10% 5
s}

7FAl Bt 17.88282(ms) 9] o] )

_jl: )\}\)\}\E}‘

a9 172 163%9 E#EHS HAA YEFYE Round-Trip Delay 2]
e WstE HojF= wzo|nh
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25
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17.83282 &

@ AUEERAY ATATYA! IR
515 [ T |J i1
% 10 /

B s O

S —F=J 4108681
- 0 RO 100 150 200 2R0 300

OIC| oMl &8 HE= A2 (sec)

a9 17 E#Y 153% A A] Round-Trip Delay

9] Round-Trip Delay 3t teERATH
Eggo] IAeA s A5 tE-E lms
BAo 200258 ASTZ 3 163%9 EHIHS 57 Al H 1591
(ms)9] Round-Trip DelayS < &9l & 4 Atk

a9 182 1563%9 E#HS WA YElYE Round-Trip Delay 2]
el WEts HolF= g Lot

o]
=
lo
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@]
c
=)
T
—
3.
(o]
)
@,
&
<
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a9 18 EFYY 15.3% LA A] Packet Loss Rate
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Round-Trip Delay
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Jitter

Jitter (ms
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AR HEHT 2= (%

2¥ 20 100Mbps o8 AFE Adsts UEYI &4
EHY F7tol @& Jitter
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A AAE SAY FAEA 9 2z B 5 glel 10%°] EYIS
BRANNE B FAE UEE Rol= Zow Hop EF JdstA Rl
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Abstract

An analysis of performance parameters the SIP-Based

real-time communication

Lee, Jae-woo
Department of Computer Engineering

Graduate School, Hansung University

As the Internet environment grows more, application programs
based on the SIP(Session Initiation Protocol) are becoming more
popular in real life.

First, This study analyzed a system structure of the SIP-based
real-time player which is the hot topic in the Internet. And then
specifically, this thesis analyzed the architecture of the SIP system
developed by the VOVIDA corporation, and then constructed an
experimental environment that is equipped a router and a traffic
generator between the SIP devices, which run a SIP-based real-time
player based on SIPSET 15 and MPEG4IP 1.0 and a windows
messenger respectively. Finally, this thesis shows measurements of
the performance parameters that are the End-to—end Delay, Jitter and
Packet Loss Rate.

This thesis is expected as an important data the design of
multimedia applications on the embedded system and QoS control

mechanisms.
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