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Abstract

For transporting real-time muttimedia fraffic, RTP is considered as one of the most promising protocols operating af application
layer. In order to manage and control the reaHime multimedia fraffic within networks, network managers need to monitor and
analyze the troffic delivering through their networks. However, convenfional fraffic analyzing fools can not exactly clossify and
analyze the reattime mutimedia fraffic using RTP on the basis of realime as well as nonHealime operations. In this paper, we
propose an efficient online classification method of RTP packefs, which can be used on high-speed netwark links. The accuracy
and efficiency of the proposed methodhave been fested wsing captured data from a KX node with 100 Mbps links, which
interconnects between domestic and overseas Intemet networks and is operated by NCA.

. Keyword : Traffic Measurement, Internet Management, RTP, Packet Classification

1. 4] & HuldolA AAZE HEmte] EYE A3}

71 Y £E% Z2EZZM BFHIL glow,

Yol tIEAH] FANFdo2Xo YAE Qe A3l 3Pt slef5a o] BFEF )T

ZHA o mel, Az $H, 5d AdAf, 94 F A AAEE FEES T3 AAZL HErY

& =& 9 245 2e ABAY dolglR o ANz AR AT T $8 BokE 2E

o] AMulA olde| A, A& I U o2, 3]. ¢Eule] A w2t RTPE ARESE

ANZ BEEge) Auzs) A, RFET & AAZ "Ere Edge g @i 27}
t}. RTP (real-time transport protocol)[1]& <! & o= Jldi"Enh4].

a3y, JHY EfY Y A& FUhe <H

Ygodel A9 BE3 Z3E {88 Hol,

A A e Ad wE Azl Yol 9AT A (Quality

Y B ERES AEIER EA7|ZAT (RO5-2002-000-00829 of Services, QoS) EA o] 83HE= A7 EE
0) Aoz 5P

32

sk QB HEHES| (5 535) 39



SIEU Ao ERfE 2l

Tl ==
A EF Uy

e
3
o
2

o] & §§ Aulx AFo A FFgFe
FA HATh AAT HEH o] AMula9 FA
TS A 9 AdelAe Aol #HEC] A
AEo] A TH4), BardelAe Y glole F
2 Ao AZE Ak wulellA AAZE HEln)
do L Aostn s dsde= 2
AR B Fold AEHE HAIR GEAY
o] EHYEL A& BEMFUE Aol Fas
. dE S0, H323[2]9 7I¥HE F AHY A
31o) 4o oA, H.323 F(zone)d] A, A
o|Effo](gateway) A A € AlCJEY 0|t
2H9-8 A2 AR, AolEH(gatekeeper) A
9] 44 48 Ao{(admission control)$3 AL
a4 #E Hstd= dHY AHE Mulx =4
Ahel A el AEl A 3§ ZREZEY Ed
o g A7} DR '

AN EfHE AL EA457)
E7E0 AFHIZ Slouys59], ol
RTPE AH&3ts AAIZE dErdo] EfgS o
g HAET AL T HAAEE A3
s WA Xet ok oA o) EdY ®
A ETE0 & AFY ZEEZ FEES 93t
o EWAZE AF dolgI1d e TE
HEE ARREl=0, FTP, Telnetss #o| A4
g XEWITI} FoH o]EuHl well_known_port
HSE ARR3e Afode 2771 753, RTP
o} o] oo XE HIE Agde Afde
g EFE WA Rl "ol mEhA,
ol ETEE HHY HERE LI A =
= AQF M A% FH 8 FE A= A
AZE HElrtlo}l Aulxe] FH S AT A
Az Y A #gd H&de= AL HAs)
A7F E3it}y. olA2well_known_portZ AAFH
8 ZTREFZELS YREo Azt A A5
F4o 9gstA k2 AEolx, AAT HHHY
o &8 AHlx AF ol FEHe RTPE
well_known_portE AREFA ¥oE (1] olE

7 WA 28] otk

i

3]
64

o
—

_('),'
=
=

w0
B

-
s

€ =2dMEe dedlelA RTPE AHEste A
2 dAES Aoz BRI Wl A%
FHE AU, ole FHA sk AR
A Wi AT AHEE Holr] Yty
Fddde] A dFs A ACEM &
FHAAN A 3 HolHE AgatAen, 4
Al AL BHAME g8t Byloh 21,
At W A& d2A AdBW M Mulx
o % Aol 28 7heAe RoFET.

€ =29 AL beF 2o AxRdAs
[bshe AAIZE RTP A 7€ A% 712 %

< AHela, A3eAE AL P 45 4
3 A

AE

X,

Bolok 83, AdAelHE B =%

° 7)&3i)

2

lo ut oE

=2
=

X
=

T

2. RTP sizle] Ax|7+ ¥5 uby

RFC 1889[11= RTP HZ FAZoA
SE&EHY &5 ] Ydtd 4 HA
RTP &Y FEAE AABl RTP HAES
3l U7l $1g AAL Az o Y &3
ANE F3 AL Fo 94 & 7S HE
Al Abg-A(receiving end-user side)e] ZF ol
FoiH gleng Afdte HAEY dFEY F
7} AiHe R Ras 2 By F3 2EE
AH Agshe AL A7 g B AodAy,
RFC 18894414 &t /&R HAAE A%
RTP #219] AAZE £F ol diste Aot

HEY A AR =asts #z7lE2 1P TCP/
UDP 3tudl e Z2EZ oo} XE HE
& ZAREY ol HZlEC] ¢ $8& =2
EFE ASIEAE AART. o o]Fo] ¢

A 3§ ZRESS ASHA QE 49, NE E
=]
s

o
ol

BT 8T,
A TPELE °JEE unknown TZEF
FEGT g, B =&dA AE=
YoM E ©]#E unknownlE EFH HAE
o] RTPE AH&ste AAIZE HErto] §8& =
ZEZE AEIEAE AARH FE) dth o

40

2004. 10.



Qe Aol N Ecig 28 gt E8X RTP HA

=
5

Hr

#% RTP HAY EFE S8k, @@ D o 4
Ehd dlo} e I=ES 2= RTP HA £F
(RPC, RTP Packet Classification) Ho[&& A}
43t} RPC Ho|BdE RTPE AHgste 94
Ed g3 ARE Fs)

39 1914 <tuple> 3} <SSRC>+ RPC H|]
AN A3 F2 FHEo|Y <tple>
3 FAZ P F4, $ASH A4S ¥
82 FAHn, <SSRC>E RTP Al €
t)& SSRC(synchronization source) identi-
fiers UERAT}E <tuple> F<SSRC>+= RTP Al
Aol fAHE B WA e 8AEY
Fo%t} <type>, <seq> T8I <timestamp>E
< & RTP AAUA AgsHe HRASIA ¥
3EE FEEEA 47 RTP dtiUl®] PT(pay-
load type), sequence number, timestamp HE
£ &gt xRz RTP WA EF/ 4
g2 AREHE HEBEA  <state>, <count>,

<time>E°] YoM, o]EF <state>$} <count>2]

e (W oofr
2 o>
}Q{I _lhjr

g datdes tRdA (a8 2) A¥de
HANA AN FHHIL, <time>S RTP AA
oA RTP HAEC] =& uit} ol g &=
ZA|Tto] 71EH

1% 2= 7 RTP AAS g4 gsy
Zo)A Aksl= RTP HA 72 A% A
olo]1# & RAoFEt,

well_known £E W37} opd &40 XE ¥
3ZE Zu =% UDP HZlel tidly, o] HA
oA digt F+8 FH <tuple> F <SSRC>9
dgste HEE FF3t RPC HolEY 3T
BRI} EAF=AE AANTT. o] HHo| RTP
Adez Reo ANA HA g RPC HolE
Uelle F8 ARV} EXFA G5 FET
olgg %o o] Hzlo] tisted RFC 18899
TAHE ¥ F+EA ZHAKweak validity check)S
FYste], AA A7t H3HLE FUEHA o
AR W F2 FEE RPC HolBd A= 4
§3tal, o] dAZo] tE <state>= Registration

PI

Euy
St

<tuple> <SSRC> <type> <seqg> <timestamp> , <state> <count> <time>

(3% 1) RPC Ejolz 74 E=5

]
t 1 ver
e Key : RTP specific
! information i information

1

After K

consecutive
successes
Registration

xS

Failure

Timeout

(33 2> Zt RTP MlMoi| Chat RTP of

9&6 Algorithm-specific %i
i information !
)

After M
consecutive
successes

Complex
Check

After N

consecutive Timeout
successes
FRE Hst Mej| H3} clojojazy

&= QlE{U HE2SE| (57 535)

41



A aolM EcfE H2|E 9fFt 852l RTP #3l

7 o

M

2 718 AA At AUd Afde
o] #71-2 unknown protocol& AHE3te= HZL
E At o8 FY3= JH U M =
TE g Jelidn o FAeA o]FoRE
F+E524 HA §4E weak_validity_check( )&
OlEANL, 8 WEE ugH g F
RFC1889°l| 41} Zo] 24 UDP 3lt] thgef o
olH A A& 28E Fho] HA RTP WAL 2
AA 2| o g} HoEe Zo|7} RTP CC =
FE& 1S WY Zo] By EX9 A%
& ddsiA dd.

check whether the information asso-
ciated with packet's key
information is kept in the RPC table.

if ( it does not exist in the RPC table )
do weak_validity_check().
if ( succeed in weak validity_
check () )
register the packet's <tuple>,
<SSRC>, <seqg>, <type> and
<timestamp> with <state>=
Registration, <count>=1 and
<time>=receiving time in the
RPC table.
else
classify the packet into un
known protocol.
endif

=23 Y FQ AHI} RPC HolBo &

At AgdE old e <state>ol wit
AAF FEA AANE FIUT OF 20 BHQ

Hp9} 7ol <state>oll= Registration, Complex
Check, Simple Match€%% 37} 71E5H.

AR E, <state> BE7} Registrationd] 749l
T e 22 o] gt

do complex_validity_check in_reg().
if ( succeed in complex validity check

in_reg() )
<count> = <count> + 1.
if ( <count> > K )
<state> = Simple_ Match.
<count> = 1.
endif
update <seqg>, <timestamp>, <type>
and <time>.
else
classify packets pending in
REGISTRATION into unknown class.
reset the connection, and restart
in REGISTRATION.
endif

&< complex_validity_check_in_reg) =&
@ #719 UDP &9 o9 HeleEd distd
RTP dt19 7} Feo) &F3le HEEC] RPC
gol B 71EE e 433 YBAUA YA
steAE AARITE &, 4 complex_validity_
check_in_reg()= &4 weak_validity_check()l
A FREE AAS A old HACZRE T3
o 71ZH <SSRC>, <type>, <seq>, <timestamp>
o g dABE FARY. Fo BF3) d-st
W, ol A% wwsP S o <SSRC>= H
1A Yool B, <seq>E F7IHE golofol
3, <type>ol Wel <seq>9} <timestamp>t
UALUA F7tsteiok gt RTP MM EREH
Ae EF3 H7lolA K A4 =33 )
Aol olF FEA HA AF3T Afel oF
=2 sﬂﬂ <tup1e>ﬂr <SSRC>E il Ei‘}%}
HZEL B5 RTP HASE EFEL &

D EARCA-A -&‘?_}5]7] At sF A q]s}cq
i KA dFlEo] AAE ok gt

Registration JEjollA2] FEA AAlEo] o3
o g AAe] RTPE AHEde] #Ad® Fo=
a2y 20x8k 2] Simple_Match®} Complex_
Check® F71¢] ZeHEc] 2 A8} o,
olE HHEY A&HE A4E MI N9 Hiaty)
H2A UYeh7|2 .

Complex_Check ZEjolA= TE9 7M I=

l"lr o rr

42

2004. 10.



oiejiMolA Ecf= H2|E 2/st 28X RTP M3l &7 o
2 He Fyo] AEAT o FRN A8HE 3 Y A}

FEAX AAE FI3E I detailed_validity

_check() ol tislds thaddlM dHsies .

do detailed validity check().
if ( succeed in detailed validity_
check () )
classify the packet into RTP.
<count> = <count> + 1.

if ( <count> > N )
<state> = Simple_Match.
<count> = 1.

endif

update <seqg>, <timestamp>, <type>
and <time>.
else
classify the receiving packet into
unknown.
remove the packet's key information
from the table.
endif

Simple_Match AEdXs, O& #EA AA
ol AF <tuple>d} <SSRC>E zHe= A ES
% RTPE E{F3}3, RPC HolEUWe Z ¥
o dist RS ST Complex_Check
¢t Simple_Match deldA+ 2tz N3} M3 9
AEol e Foe OE R HoldwA
<count>#2 BF 12 ALAsA Hrh

RTP AA9 ZF&d tg 43S F 24
SoA e glorg, od tE XyE st
o] RPC HolE& F71H2E Aste At =
7 W(time-out mechanism)S AL3ch
ol RPC EHo|& Az AR djs Q=
<time> ARE Zte= AEIE, &, APUAY A
73 3 dEFY <time> 9 o7} EX ¢
AThE ZIsHe JEHELS RPC HojE
Al AAB

RTP AAe] EFHEY, 39 RTCP HAEE
474 E77Fs8lth ©o]AL RTCP A4 RTP
AAolA ALgE= XE WS 1¢ Y& Fhol
AEE7] B EolTi1].

A¥-e Windows 2000 OSE AME3l:= 500
MHz Pentium II ZFE]o] & =FoA Aokt
e Fastd FYstga A¥E Astd Ul
o} A A BE& dZ3t FE KIX (Korea
Internet eXchange) EHFEIA AAR FH%
EHY tolHE AHE3IAUH13]. KIX ZHEE
= A LHABIA 83t itk #A A
24A7HESE 33l AAAM ESAHUD, HAF
HEAHO 2 1.2 Mpackest/sec ©]1, EFHF
7 90 MbitsfseceltH13]. 48& st A
AAE dolelFolA UDPE AHESHHEA, X
W37} 102380 & HASTHE Adste A
g dojeg AR FASGT. Adstd Az
Ae HZEY ¢Ae WA 45 9t
B =74 st WAY A8 584
Boly] ¢j3le, A doJedl4 RFC 18899l
Ao AL F84 AAY 98 FFGY 9
BAEd Agdl 93le] RTPE A3t
2 FAsHE ALY A8 dE HEE
3], o]Bo] thd ARE AA AAIY

@ 2 ro o rir ro

o
=
A
3

oL
i o

3.1. Zi2iHEle] MA

A7l Me £ =R Adste oM A
45 K, N, MF &% detailed_validity_
check() oA H&=E RTP WEEL AAsE A
of oiste] Ad3ict

Aoz selvE Kol Wd HAS
ARs) A3, 29 33 2L Add Y
g AREHE Z RTP A 9297 Add
9] ol @ 3 FE EXE FIHTH
302 RE, A dolHENA YeR)=
9] RTP Al AZAEL 57 o139 HAAES
A S S U5 AUk B8, EfY Aojy
A, & AAelA i FRE HAgol
o|Fz& o]&nt AFZ(long-lived) E#|Ho]

S
=
=
=3
3
a
o

rol

1

iyl

o oo N

o Hr

&= QB YuIsts| (BH 53)

43



SE{YIMOIM E2fE 2E|E ¢

ol

2

E42 RTP W7l 27 2

0 13 7H7} o ol AEEHE, 3
ZhilE Kol thg A4ge2A 58 AR

o
©

o4
o

o
a

cumulative probability

o
N

o

1 10 100 1000 10000 100000
number of packets in a RTP connection

(2% 3) RTP AlMLhe| izl Chst 75 2t 2%

0.0

o2 seEHES (N, M)} detailed_validity
_check() Al AHEE RTP =9 HAS
At ohgd 2 AES 13T F, §
Aol Ae] AAZE EAY AolE st AHEH
€ WHEL +4 MbpsollA Gbpsold7tA ¢ uj
& & EYYE HANTHSE AEsioort g
mebx, £ =74 Agste PHE o3 &

HEAY PEE ULH0EF RTP HAES
ojofgt it ol @ BHAXN FE&HF
A& ZodA EFRY £2& AU
B2A e Ao AAR FAE Y5t 8T
€ 7 8¢ 845F9 st Eoh
E3] sevE] N Complex_Check el oA

Error Ratio

error ratio

RTP HAE9 72 =g ¥4B4 49%E
o2 HAle] 88 Fogo o mel AFE
=4 &7t 92 4 Ao wEkA, NEe 4
AL AAtd A48 & Ed tig Men 3
TEHFo Aok gtk RTP AAUIA <tuple> 3
<SSRC>9] X WA FouF Registration
ARE T3t RTP AlHCE EFHYE, RTP 3
ZEE TFE}= O] Registration A A<
complex_validity_check_in_reg()oll4 Ec} #H
o @i sl B £5E S #2A 5
QUth. &, Registration ©]F9] Detail_Check A
HojA HE&HE BEFE 9% #90 detailed_
validity_check()9l = RTP 3 EFE 5t
RTP ddue] 2 & AAE Zarl ¢l
A B o} A =5 A}E3= o] A
G437 SN FEFAE HlwEr] S5t
o <E 1>% 2L a9 dedE JFEd o
sto] A¥E P H. SET_45 Registration
Fefell e <]l complex_validity_check_ in_
reg()oA AHEEE SEdEER 593

a9 48 % 19 Z SETE9 Wty gtetv
B N& MS W3 A 7taA A8 AL 3
o AFPFH A& N AFHE RAETh A
4L A A F2¢ Aot B =FdA
AFE PHE AMESIHEE Al g A

5

s

i SET_1
OSET.2
MSET3
BESET_A

2004. 10.



olg{Ul Al M EajE n2|E

2st g8l RTP T3l &7 2

(E 1) Detail Check <eolM X2 943t niPimE

gzt
i 2l 488 seplEE
SET 1 VER
SET 2 VER, PT
SET 3 VER, PT, SEQ, TS
SET 4 VER, PT, SEQ, TS, P, CC, X

(VER: version, P:padding, CC: CSRC count, PT:
payload type, SEQ:sequence number, TS:itime
stamp, X:extension)

I3 4@@E N el 1, 2, 3, 5, 10, 15, 207}
Zg w, Z Nl st MEHE 10, 15, 20,
25, 30, 35, 40, 45, 502 WIAAZ}HEA T3
B QF8o U3 dAE HAFEY 2FE&L
o3 go] FeAY RE A FAsdd o
d HIE Hosta, A YA F28 A
BE Agste] 7 gzlEo] RTP o 33t
Z 71839t a8, AYd e A 439
Sus vRRIAE ZE AT HFAEC] RTP
2 ERHNEANY 9RE /1S5 0|25,
05 2ol eFE&E A4SIA.

Bn=
o

(Typel &5 #A4) + (Type2 2.5 #HAF
% RTP #AA+

o714 Typel &% sjzTE RTP AL
RTP #}70] opdACE R/ Ao tid Zo]

I Type2 &7 #AF< w9 AHSd A A
oltt, 17 4(a) Relute} Zo] No| F71e4E,
SET_42 ZFE Q780 MY Folgx Y
a3y, No| F7hshl wWE o789 ZaAs wi¢
ololEbA dehdal glon, BEE e st
g0l 99%7F dE A5 BAFEh

18 4 e 18 4 @9 H3dA 483
P A7ME BoEth a9 4 (b)Y AR #
£2 N=20°]1 SET_4% AL83I9E o Zd A
e 12 SeWe] AugeE YRtk N
o] Z7}18<2 Detailed_Check “3Ej7} SolA =2
2 ANz7te] vl AQ¥F 1 SET 1Hth= SET_47}

o B seeE ZAASEE Aol f 48
22 & U
18 423, SET13 A& e N& ARS8t

o= T8 SETEH NgHEd Hlste g2 xo)7t
UA o3, Fotsd A8AE 24 38 ¢
ATt o3 AMZEEH, SPHE NMFLE
AE (1,158 A48T, A RTP FE2A
= SETIdl Ao "WEE AMgsigoh o v
AR L A7) Y3tde, N e FMNES A
oy, I 404 EBXo] ojo} wE HFFAY IF
e 18 3A ¥t

FHHEHE KNME (1,0,02 3= AL,
unknown TE W3ZE A= QZERH Ae
233 wj7lo] Registration 34E& F38l] RPC
HolBd SEEF, TE FAE diste T
detailed_validity_check()3H& AM&3te] AAlete
A3} st ol Wo] ule wedty 1
H7Med Ax Zo] Holy, o]AL RTPE EF
HE A9 /57 SET4E HE319e v 7
o HlEy 3780l o BWA HUA, old w
g LFHEE U ANA He AFHE d& F
AUt

4.2. RTP EziiE &7 A8 A1}

#® 2= gEE KNME (5,1,15F 3t
AHEg Aol Ui 43 AfEA, ZE AF b
olElE gEsgeme 488 ANE TFdE=
8 B4 #ES BYE

(E 2) A% Hlolefoll chet M A3 &

3 = 23 %
% YR 4 11493 x 106 %)
RTPZ &7 A7 1.097 x 106 5§
BE R4y 984 %
HAGF H dagE 1.07 x 106 /%7
29 A7H (= 933x105 A/ %)

RIP 7154 Qe #Z% | 858 x 106 /530

BE 2GS A2 AT | (= 116x105 HF/ %)

312 OlE{ul K55 5 55)

45



F 2004 E7F AFH%S RTPE £F317] o]
A AEQl Registration FA5%S] K9 A
Eol AYE Foltt. 184 (a)ollHE ©]E Registra-
tion FelEetHe KN FHAEE RTPE EFH
Aoz st AEHUTH

I3 5¢ RPC Hol& 734 ARt 43¢ 180
22 9L 49, vl RPC HolE 74 AlztelA
RPC HiolEW9 <EZEY 9 RTP AAY
F9] H3lE HAFEY HdHoZ ZA3= RPC
HolEwe dEZSE oF 62647103, RTP Al
A g o 27.8 /7 HAYTh B =FEelAg
RPC Ho]E9| dEZ] AL Adstd o) &
M(binary search) WHE AMSIGTE YoMz
Med viet Z2ol, AT tolHydA RTPE
AHEshE AIAEY HlE&L Ul 3, ol wet
RPC Elo]Eue] MAHE dEZ S 49 RTP
AA & ol$ &3, RTPE AHgdtes EfH]
Bord ¢ 1% 59 JEid #EL df AA
A g Zolx, old mel AN £E7F E 2014
Bl Aol HlEle Dha AT Ao AE
T 9oy, o]AL B =Roi ALLE o]z B4
Fg el o2 g4 WiES ASFoEHN 3
Ao] 7158 Aoz gddy. 13y, e g@4
UneES HEst wwsle Hie
d1ag)Fe Aol #s 5
el RTP £F WY A
g FAE YA Hol, £ =EAAY
oUEE o7|dAe A Feth

E 20149 F&A 984 % IA BE H9H
oAl dlojE] 3 ot AojmZ, ulf thofgt
o] slolEirt EAste] o]4AA RTP FElE
3] W AANINA G A7 EAFEHA YE
U 9tk AAIZ RTP HAES A4sk= PCE
3} RTP ©]9]¢ t& TCP EEUDP HZEL A
A AJle PCEE URHoZ FAT AFdolA
AgE ¥Sd= RTP 4 AHZ Registration
B el 57 AL AYF ZE RTP HAE
£ 100% B3] &53l EE FUsArh

number of entries in RPC table —

number of RTP sessions -4~

2000 @
1500 4 £

1000 | 48

Number Of Entries/RTP Sessions

o
=1
=3

o P,

Py
0 50 100 150 200 250 300 350 400 450 500

Refresh Count
(7 5) RPC ol AlEals 3 RTP Afisol
13} (refresh interval =180%)

A

gloJeolA 1023HT & ZE WMIE Ag3E
UDP HZAEY H7 A7|E 32948p0|E0)QT.
o] ZRE, ¢4 1023580 & XE WIE A
43 UDP HAETE oz & Hfo £
=R A HHHe oF 246Gbits/secd] TE HA

o WieE A& Jbede & F AT =,
149.8 H}o|

RTPE &£74 A E9 H7 2=
E o3, i HZ g0l RTPY Af=
140 Mbits/sec®] B30l djsld A& 7b53sA 2
oh @A dEEe el A EFAM TCPE A
43l A3lE HTrt MR E H1, UDPE 6%
Aol o]F UDP HAEZFA RTP #jzl9] H|
£& % 4% Eo|t13). wetA, EE EdfYE o
dog ¥ A B =EdAY AL Wye

4
=
2=

25Gbps Bt o 1] FANME FE3] A&
7Fsd Aog suEch =3, B Ages F9%

AFE 7} 500MHzFS] Pentium I AFEQ HE
7tk w o W2 CPUS zhs HFE A 34
o e 14 FINAE Hgo] 75 Holtt

4.3 &

£ =&dA= RTP A& HAEeE &7/

46

2004. 10.



QI AM ERE H2|E 9

o
ol
Mo
22
re
we)
_|
vl

W3 27 Y

=]
m o

Hr

Akt Atd W EEA
gL =% AHMW £Y3s et =
AelUE AAsE 100MbpsY] 3 £5F5

= W HHe dHolEE Ag3td]
: W e A7 AEY] 2E
R E%lel %o TE WHEE Agdle
x Faled 84 48 7Ms8 Ao

N o W

rr

|
il
il
My
ulft
ru[o
qm
0

RTPE f4 eyl Bk opat B4 e
AolA AAZE HEWTo] HolEE HEE
A% Z2EZEA qAZY. @A, RTP EY
g AAztez BF7, 243 v Aol A
oA AAZE dEuito] Muls EggE Ao
st Fsker QoA M Fa% EAEFS
7t 2 ZoE A7, 9§ 8o, & =&
oA Atd WG s)Ee W AA Ft
Hl ARZA AFEA FoEM, H323 7HHY
Ml F2 A, AAZE FEEHY 2EfTY
MUIAE Y3 ZEA] AHEY AX 9 2 A
HA 72 AAAN &8 7sdta, 53 2Ed
A RTPE AMg3l= AAZ HEv|YY Egg9
FH P A% o) HAES FEINY &
1 &9 HIOM @ EY AoE FHLde
g8 N8 2 gad. ofg} 22 B =%
oA At # ’ﬂ Bag et EHY Aojo] &

£t AL o A7) Hojok & Aot

mlo

)-)lr

TR Ed

[1] H.Schulzrinne, S.Casner, R.Frederick, V.
Jacobson, “RTP
for Real-Time  Applications”, IETF
RFC1889, Jan. 1996.

[2] ITU-T Recommendation H.323, “Packet-

A Transport Protocol

based Multimedia Communication Systems”

[3] J.Rosenberg, H. Schulzrinne, G.Vamarillo,
AJohnston, J.Peterson, R. Sparks, M Handley,
E.Schooler, “SIP: Session Initiation Pro-
tocol,” IETF RFC 3261, June 2002

[4] D.Wu, Y.T.Hou, and Y.Q.Zhang, "Trans-
porting real-time video over the Internet:
Challenges and approaches,” Proc. IEEE,
vol.88, pp.1855-1875, Dec. 2000

[5] The Computer Network and Network Intell-
igence Group of Politecnico di Torino,
“WinPcap: a Packet Capture Architecture
for Windows,” http://netgroup-serv.polito.
it/winpcap/

[6] Tobias Oetiker and D. Rand, "MRTG:
Multi Router Traffic Grapher,” http://ee-
staff.ethz.ch/~oetiker/webtools/mrtg/

[7] The Ethereal Network Analyzer, http:/fwww.
ethereal.com/

[8] Sniffer Technologies, http://fwww sniffer.
com

[9] network top (ntop), http://www.ntop.org

[10] National Computerization Agency, http://
www.nca.or.kr

[11] TANA, "Port Numbers”, http://www.isi.
edu/in-notes/iana/assignments/port-
numbers

[12] W. Stallings, “SNMP, SNMPv2, SNMPv3,
and RMON 1 and 2, 3rd Edition,
Addison-Wesley Pub Co, January 1999

[13] 53}, =13 9, aAAd dEdle 2
Agel g dlolE/SAddd EAY
4 2 Ao @ A7, HFRIA,

Akl 200103 119

r°4‘

2= QlEUl HESE (53 535)

47



=2
Foad

Hr

Il ERfY m2|E 9IF &5l RTP #3

ONMAZLMOD

L=

1987 st AR F e SUEMD

1989 =78l 7jed A7ILAAFET EDAAD

1998 #3357 1e Y AL SYEMD

1989'~1994'd F55A FAFATA

199813~20000d 4] A=}

2000~ @A) olEisty FRFAAFTHEY R

BAECE : /A AUl HEdo] FAE &8, EY Ao, FrulAE2 MENT,
RFID V| E$7, JEUlEt

E-mail : bhroh@ajou.ac.kr

ol

2004. 10.



