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SUMMARY

We are now experiencing great advances in multimedia services, Only few
people ever have expected that the internet today would become so much
successful, In parallel with the great success of internet development and
its penetration, however, more users are now asking for multimedia service of
better quality through the internet. Unfortunately, the internet today cannot
provide such quality services yet. For this reason, the high quality audio
and video service was originally developed mostly on the ATM network. Since
the internet, which is already in service in most parts of the World, is the
best practical infrastructure available already, and maybe for quite some
time to come, the DAVIC(Digital Audio-Visual Council) initiated the
standardization effort for the new internet technologies necessary for high

quality multimedia service over the internet.

In this report, we have analyzed various internet technologies
indispensable in providing multimedia service over the internet with
guaranteed quality of service, As a first step, we have studied the technical
trends in multimedia services and their enabling technologies with emphasis
on the activities of the DAVIC, The important technical agendas of the three
DAVIC meetings in 1998 have been thoroughly analyzed, After this technical
survey of the multimedia trends, we have studied the submitted proposals in
response to the eleventh DAVIC call for proposal. The following is one of
problems which we have elaborated in this report,

Concept, architecture, and technical problems of the DAVIC Intranet

Finally we have also analyzed various internet technologies, such as IP

multicast, QoS, and MPLS indispensable for interactive multimedia services.

We hope that this report can suggest valuable insights for developing new
applications of multimedia service and also provide necessary technical
information to the persons in various research and development communities

related to interactive multimedia services.
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(& 2.1) 2t TCo] 4%

TC

Charter of TC

Subsystem

define client subsystems in order to respond to DAVIC
service system requirements

define  systems and protocols for  distributed
servers/services ’

define interface and protocols for search, browse and
indexing tools

define customer premises systems and protocols including
the support of multiple clients in the home

develop high and mid-layer protocols

Information
Representation

define information representation tools
define metadata for DAVIC services
define virtual! machine

define reference decoder model

Physical Layer

define systems and protocols for multichannel multipoint
distribution service and local multipoint distribution service

define interface and protocols for satellite return
channel

define cable modem specification

define lower layer interfaces and protocols for Al

define lower layer interfaces and protocols for multiple
STUs in the home

define A0 connector

System Integration

update the system reference model and reference points to
keep in line with DAVIC specifications

validate and update the scenarios in Part 12

identify inconsistencies between TC contributions to
specifications

develop conformance testing tools

verify specifications through interoperability testing

develop requirements for DAVIC services and applications
develop usage information protocols
monitor and evaluate the degree of compliance with

Application requirements on a continuing basis
develop contours
establish security requirements and threat models
contribute security elements to an enhanced DAVIC
security reference model
Security define means of applying security in the DAVIC system

~ establish use of existing, modified or new protocols for
accommodating security




Physical Layer TCOlM& 2143 ], #H|ol& Ryl(cable modem) Sof tfgh AA L
Stal, Alelul 7HgelAe] thee] STUE 23t AUBlslola W ZeEZ e Hojshy,
A0 AWE o this M= F ey}, System Integration TCO[Al= AlAE] Zx 2o
U B2 A ol uiy B4 71Ystn, Part 122] AUt oo] thstod A A=),
Aol HiY 2 TC Atel] FAE btk E¥, FHYPA A¥(conformance test)z}
BE&E&4  Al¥(interoperability test) E-& FHYTL Application TCojA =
DAVIC Ml ol Alagle] chgh @7 Alghg 7usts, AM2 FE I contourd| cf
sloj = Ziggic),

Security TCx= #Zoll BFo] 73 Fo=x B 913 23 Aste s
3L, DAVIC Al&®lel] Ajlgh Hot 9 AES F ot}

2. DAVICY] F2 &

DAVIC ¥]&f= 199841 94€7kx| 223] dglom, oldzix|e] 2 V=) 1908 @
71Xl E AFLI (X 2.2)0] gt 19949 39 AuulolAl &) 13] 39| o] o
s 642 3ol Ay HAAE szen, 19959 12499 113 HEY F2oy
DAVIC 1.0 Specificationg $#&3}git}t. olo] 19964 342 123 A& 3 oA
DAVIC 1.1} DAVIC 1.20f vi¥t Qb hEstz, 1996\ 94 143 Auu} 2]2jo]A]
DAVIC 1.1 Specificationg& HEI 11996 129 153 &2 3] o]ofl A= DAVIC 1.2
Specificationg micT} 1997d 94 Elojwlo] 3] &)e)A] DAVIC 1.3 T+HE U8
5119989 949 DAVIC 1.4 4 & ubdon ®als 74 1.50] et 2] Zolr}.



(3 2.2) DAVICY] F4 ¥& 4 = AY

< Abds F8 25 9 5 AY ]
94, 3 Geneva, Swiss DAVIC dg Bz &3
94. 4 New Jersey, USA G W 232 LMo thyt Fu)
9. 6 San Jose, USA B3 Al my
94, 9 Paris, France Call for Proposal(CFP) 1 &FH]
94. 12  |Tokyo, Japan CFP 1 HE
95. 1 Orlando, USA CFP 1 draft 24
95, 3 London, UK CFP 2 draft Rt
95, 5 Carigali, Italy CFP 2 HE
95, 6 Melbourne, DAVIC 1.0 Ist draft 2A
Australia
95. 9 Hollywood, USA DAVIC 1.0 2nd draft 24, CFP 3 24
95. 12 |Berlin, Germany DAVIC 1.0 Specification $+&, CFP 4 34
96. 3 Seoul, Korea DAVIC 1.1 & 1.2 1st draft 2}, CFP 5 2}
96. 6 New York, USA DAVIC 1.1 & 1.2 2nd draft 32}A, DAVIC
Interoperability Test
96. 9 Geneva, Swiss DAVIC 1.1 Specification ¥¥&., CFP 6 2}
96. 12  {Hong Kong DAVIC 1.2 Specification $+&, CFP 7 2}A
97. 3 London, UK DAVIC 1.3 1st draft 4
97. 6 SanDiego, USA DAVIC 1.3 2nd draft 24
97. 9 Taipei, Taiwan DAVIC 1.3 Specification &&
97. 12 Monterey, USA DAVIC 1.4 Work Plan
98. 3 Milano, Italy DAVIC 1.4 draft 2}4
98. 6 Kuala_Lumpur, DAVIC 1.5 Work Plan
Malaysia
98. 9 DAVIC 1.4 Specification &

Florida, USA




3. DAVIC?Y] &4

DAVICS (E 2.3)8] 57k B4& 23 g, 7o A3 3L Awstn, A
2% AHETHE I3E FUE £TE Fskn, £7EY ANMHNE s, )
Ul slsele shtel mRukg Feistan, Ay Aeke W flstel Hany
ofghg Fyths YulE 23 Yick

(R 2.3) DAVICY 54

Openness of the specification process
Not systems but tools

Relocation of tools

One functionality - one tool

Specify the minimum

4, DAVICS] && AMulx

DAVICOA] TR Q& AMulAE (E 2.4)o] ¢lom, voDale & of 7p3 A
AEE = Movie on Demand(MOD)E B|&£3}o], Teleshopping, Broadcast & & 197}
2|7} dth. o F MOD= 71 dlE:A QL Mu|ARH, v|t]e Mee ¢le &S nt
A VIRE o&3t= 2=t ol Azt 7 FA] /7 dA 3R] /7 2% A3 /24 FA 5
o JseE AA¥E 4 il ol3¥t 7% DM-CC(digital storage media -
command & control)& ©]-&¥t Heh9-A (browser)ets A& Fto] o]Fof A [6],
HlT]e Mol ARERL X Atolof& ATM WES AV} dTh



(¥ 2.4) DAVIC -S-&AH|£8 257

Movie on Demand
Teleshopping
Broadcast

Near Video on Demand
Delayed Broadcast
Games

Telework

Karaoke on Demand
News on Demand
TV Listings
Distance Leaming
Videotelephony
Home Banking
Telemedicine
Content Production
Transaction Services
Videoconferencing
Internet Access
Virtual CD-ROM

5. DAVIC?] #Al 7% 18

o]Ak2] DAVIC $-& AMH|AE $)3le] DAVICHIME (27 2.2)8 L i 7%
2FE& BYrl Bit Transport &= F+o|F Y FH(bandwidth) Qro]lH &3 =g
] dAE AT ¥ FRE AFYr) Sessiond Bit TransportE Ajo]d}m,
Access ControlZ AR&=}e] th¥t <QlF(authentication) 7]%&& =F¥ic)
Presentation Control& WE|n|tje] AKH2] tr]AEHHo] W AYE ot}
NavigationZ wlw&t 22 Q& AFHLEH AMEAoA Mg 7H53tA 3tc)
Application Launch $-8 Au]A X2 7% (Applications)?] A VAL A=2s}
31, Application Controld €8 AMulAo] tit Aol 7% F3Ic}t Media
Synchronization Linkst WHE|n|t|o]d] 4 Q4AEF} &8 Y Aloje] ¢
& =2 Zr} Usage Datak AH8% W 38 Z2dle] o coley HAE 5
™, User Profiled AM&=le] Ko A gl #LE Fr}

_10_



A 333 AR

Presentation Control
Access Control
User Profile]lUsage Navigation & Selection Application Control
Data Application Launch Applications
IMedia Synchronization Links
Session
Bit Transport

(%l 2.2) DAVIC &4 7|y 18

A2 DAVIC 77 1.0 & F2 Uy&

DAVIC 7#4 1,02 A& AFof Hagt chojgh AlAslo] ozt Fo W AAw
T3 84 STB(Set Top Box), AW, MH Alojola L37E = Ee& o)A
FH &€ dE7Ae] BE UEwolio s Jlesta givh.  E$F HFC(Hybrid
Fiber/Coax), FITC(Fiber To The Curb), $14, 7|& A3YE clydt B4 njyE
T3 Al&Re]l 4 € 4 A=H AF& FAsldon, o] FHd 2P Fo =
EEZSE MPEG-2, DSM-CC(Digital Storage Media Command Control), RPC(Remote
Procedure Call), OMG(Object Management Group) &] UNO(Universal Network
Object) o AALS Bl ATMAIZE Wralg 2]%F Q.2931 o] glcl.

1. DAVIC Al&®] =z B2W

(2% 2.3) DAVICOA Felgt MulA AZRloMEE AMRRAL7IR] S AlAw A
Aol tigh #= 2wl DSRM (DAVIC System Reference Model)E UFEREIL 9lt}.
DAVIC DSRMofA = AMu]iof &t 4E 84 BAsY] Yslof 478 T4
A AE F)A(System entity), BE Z&E(information flow), LZRA g olEwe]
2of tiste] #ej¥tct

A28 TR G3 ARAEL] AME HZ=}Ql CPS(Content Provider System),
Ao} o] HAMEE R{3lo] AHE A F5l= SPS(Service Provider System),
BEE AWt TR DS(Delivery System) & MU|AE HFHOT AL3l=
]2} #x]Ql SCS (Service Consumer System) & FAEitc)

HEEZ ALE 5949 dEwolAE Uehls #=23E (A1,A2,.AL1) 2} SCS
Uolgh sk U4-e] 223 (A0, RP2, RP3, RP4, RP7)2E Lbeo] el
th (2% 2.3) 9] DARM Uehd FzZF2 AlAR Ja] AlojollA Uels HzEo

_11..



2 ALl 2 ARE AFxle} Ay A AR QlEno]| A8 A3} DAVIC 1.0 7
Aol oA FAE oA ¢t Al0 HEFL AulA AT AY A2 A}
ol& ATE AIHRAL AMula AFate} AW AJAYE FASL 9loem ATM
& 7|2LR Zosta gl

Al E2FL MulA ARgxlel SCS oF A AJAEIZEe] QBB o] AT A ThorsH

Al fiAE AU UEIHo| A& Ao},

Region J
Content Service Servide
Provider CPS-SPS Provider SPS-SCS Consumer
System Delivery System . Dellvery System
(CPS) System {SPS) . . System (SCS)
Principal Service

. . . Interface . ,
CO| @ o fos - T |- @ oo o | e
! Application Service ‘

! ! ¥ Interface ! "
CO @ |0 om- o 0 e T

Session and Transport

3 w Service Interface w
e <o e—— > <o |

: : Network Service
} ; interface .
(I o o B ey o o o T e ]
Physical Interface '
e S + )

@ ®
(3% 2.3) DAVIC AlAW Xz mu)

2. AR AH B8

DAVIC 7+ 1,00 MulA AHF-& 913] A&7t o= 3= 5719 AR
B ESL, S2, 83, S4, S4E AHLdlaL 9}, A& LHAERHE EAX oHMEy]
A AEEE 2 FE ETgde @] AUE FR EE o] PHEu THE AL
¢ F A B ZUEE Z90 3R T B ulet Sy},

S1 AR ZFLZ AMERAl BN L4 SHAMNERE Bz O HAEyLR] MPEG-2
g 2EOR F3H AYE FHE A= TEoith & AA 43 59 A
REZL MHERE AHEAL AX71x] AEEE E2oith, DAVIC 74 1.06]M& o
2% BRY 39 W oy R thEHE ¢]8) IS0/IEC 11172-2-,-3
(MPEG-1 video and audi0)®} ISO/IEC 13818-1,-2,-3 (MPEG-2 systems, video, and
audio)®] HiehE Aefstaicy,

_-12_



52 BE BE2 &8 MHla AZY 42 oHAMESHE At Eyx ona
E7MA] Aol BEE Adshe ZFolth. Mulx Ao|Esole} vy M, VR W
2 AFERE Ao BRI} o) BEE Bl AHEA FAZFE Ao AT}

DAVICOl M= STBe} Mwizhe] Abe] & S2 QElmolA9) r}e 28 98
ISO/1EC MPEG-2 DSM-CC(Digital Storage Media Command & Control ) AF&2}7E QlE]
yol A& 2 stdch

DSM-CC= MPEG-1 %l MPEG-2 H|E AERE ther] 2% Ao 7% o $t48
23ts Y ZREZoIth DM-CCe YNt 8 T2, MHEG $§ ZEel w
£AYE Ao H & T2IP5L A 22T YolHE F2Y 4 JxE
3y, $EDSM-CC AME-X}7t IDL(Interface Definition Language) QlEISo]AE o]
&35 glth A&zt gEwlolA 7]%-& RPC(Remote Procedure Call)g o]-&-8}
o, ojml WAIAEZ MPEG-2 HF 2EY o] ZYF o] shLte] AEdUoT ALy
TE Q3L TCP/IP T2 Mg AEY 9] A% x5l A4Y 4 o},

S3 BE ZTFE2 BT Ao FHeM BAY MulA AE LA SHAHEHEY Al
W 533 LHAEZA o FRE AWsl: BEotl, S3 PR TEL o A
T W At BA= o]F 918 DAVICH & DSM-CC (ISO/IEC 13818-6)AFE-2}/ 5
ARt 22 EE S A}g3it]

S4 BE ZFS BE Aol HolN BAY MulA AE L4 QHHMERE Aty
W EHA] LEAEZR] o] FRE ALl BEo|tl. olE ¢js) DAVICOHA =
#E B-ISDN®. Hlo] Z2EZ(ITU-T Q.2931, Q.2130, and Q.2110)& ARE3tT} S5
AR BEL Wel Yol 24 QHAMERE Yuid A o Ane
A B8olrh,

3. DAVIC MH =z 2oy

AWz Bdede A Y AL vjes NuAE B 1 s Q
Aeisol&E Fost gk (I 2.4)& DAVICHN M3t g AW ¥z »
d& Uehdth Ay #z Byl uy Jad BYlg o]8sle] FoH Ay
& 249 APE Vel 9lom plug and playZi¥& =3} gl e 2
ZE o dAdA ALY Z42 s FUES Bilsld 214 4 QEE 9%
5 UEHOIAE FYtREN AT 284, Y MBS £82 Ro|4, RE
54 53& Zt=r)

A Fx R 051 7 ASe BUE 2zt AR BEL Aot A 70
© 5% Aullo] tigl AdeiwolAE Hosln, oJEelFH ol AJE 28t 52 HR
ZFolA+= o8 RPC(Remote Procedure Call)o] T#AHE zt7) 28t IDLE A
T dolE AHEE7l2 AEsiat), A% 5 olstoli SIFE S5 AR FEyx|e =

EZ A wmel ciystA Fg®Ech M dALS 3 ZIrZY 2Aye

fu

- 13 -



DSM-CC U-N(Digital Storage Media - Command and Control User to Network : IS0
13638-6)& A=stal, S3FE TE} S2 R BEG AWEATY A2L TP W
P2 F8dch B¢ $4% A4S 918 ZEESRE ITU-T 0.29318 2846072
A3 stodct.

i i Delvery Service
Service Provider System Sysem | consumer

“ System

Contont Servics o

Eloment i
intertace . : :
---------------------------- @ |0 | ed[]
Application Service Appleation Service ! *
Eloment Interface ' ‘
DR el o | e T
Service Gateway N . :
u Elsment -
g Function hl ﬂ > f '
Session and Transport Service l—§> i
Stream Service Ilme:a?e?ﬁ : —D
Eloment ———> N '
NeborkServss . |
infertace .
@l NetworkControl
« function [« — ’—'[__—]—ﬂ"—D
Physicalinertace ‘ '
Natwork Interface . !

©L

(2% 2.4) DAVIC M¥] #x 1y

4. DAVIC A AlAE Hzmw

DAVICO M Be|sh= AW Aa”e (3% 2.5)8 Zo| AYE ATy M2
AREAIZIA] Hul& FRE Bsls BABOE Hal(core) BT, AL Ealnp
71d2H(in house) B4 B o2 Lp3ro] AT},

Ha BALLS ANE g, Hua A2, ML BN, AFeaizr Ealnp
42 d4¥& "Istel, 7 deje] Alole] A gt AR AY W A zhe)
47 43e A% 2% V%S ATV DVIC o4 Pa BT ATHS 7]ul
L2 % B-ISINEAIYE 7145l alct,

AL FAWLS AYY 49 e HA TALT My 0]2)8) AN HE
AEAIAl AulL BB BES A4, thEE, FA, PEsls s, wo] By )
T, A, oldEI TV, N-ISIN Mula 58 Ay J)sg +uiit) ok s|=ze)
2] 4Z, FTTC, HFC, FTTH¥A] o7 FEEo qic}

- 14 -



Service Provider . Service Consumer
System Delivery System System
& 4 L]

Principal Semvioe | - - @ - b . e -1- ©-p
Interface 0 : |© Principal Senvice
' ! Interface
, ; §L0 Service-Related Contro —§->
Application Service [ A . {. ... .. L S
Interface < @ ¢ e ; . @ Appheation Service
i
SL1 ServicsRektsd Contro 9> "
] 1
1 B A it ¥
Sessonand | @] 512 Service-Relatad Contro — @ Sessionind
Transport Service \ Transpod Service
Interface ' i Inierface
L}
| =H= 1
] L
Moo e <«——> L3 Network Reated Control 19> Mot e
1
i
[ I(’)r_— [ "
N Aocess {, [Distribution| 4 .
Physical Itertace * Node [ Network prepm— tvsical Ineface
L]

@@

Accass Network

Al Relsied :
Functions 4—}‘? Management I
[ ]

(1§ 2.5) DAVIC A AlAd 2z zy

7t SAI%2 NT9F STU(Set Top Unit)Atolo] st wo g whe Mol
ED 2375 M £ glen mau 8 2o 248 J1E 4 9o} 7}
U=t TALE PE37] 3] H=A Lo R JSERE TEY ARIA gl o
A& BALH AP 499 7t Balwhe Ealal]s NOD(Network Ownership
Decoupling) 7]t FTTHY] HM2E RE Zuksle] AZE  UTP(Unshielded
Twisted Pair)Z AYd= 7% F vy 2wk 2% TTD(Transmission
Technology Decoupling)7lgo]l Heslcl X3 STUZ wo g4 A=E 317
3l ol 5P UEE Wol FE4HE UIZE HAGAIE 715 ATsido}
8t, o] Q&2 NIU(Network Interface Unit)oflA] whetstc}.

DAVIC 1.07+Z{¢toll A Bol¥h qigt Algte 914 AYYg Fdo] Eistn Qi
Zolth 14 AEHe Hal Falgoly JMA BT ojt]ouf ALY 4 Qi)

_15_



5. DAVIC ARR-A} AlAE] Xz R

DAVIC 1.0 F+ZollA SCS(Service Consumer System): AJH|A AlZ-2} &8 AX T
7tE 8 MH|AES WolEoe AMERlo] AFFrt SCS= STU(Set Top Unit)e}
TV, VCR3} e FH FX 2 FPE Al JEEH|ALE T3 T4l F&HAr).
STUE 471¢] STU 7|& <QlEE|Y} NIUE FAEM, o]EZHY e o]AE A0 QB H
o|AE A eFo] lr}.

A0 QIEHO|AE T8 NIUSL STUS] 2+ 7IE X gl Z4F ARE 3 A H
H,o]& Ao 2N STU § FAWN FHAA oF F-F¢ Figoletz NIU
o AP A% IFYE M 4 UA dQTh A0 QIEEHlA A HF
ExE =23, 34713, 7|44 RE EE3 43& vEs ZLeE, A¥Y B¢
STUE Aol ol® NIUsl= F&3le] AMRE 4 URF E Zolrh (29 2.6)2
DAVIC 1,004 Hisles SCSHR R FAH =0t}

e e e Service Consumer System -

Service Delivery Human or
Provider System SEttOD Box (STB) Machine
System Service
Consumer
o Settop Unit (STU)
Principal Senvice
f v u Ikerfycn o
4o o--{--@®-}----- T EE Product Entey »—{ |
: Applcatan Senvice
Interface
C 1@ Q@ ]
’ Session and Tansport .
! Service Interface '
CHeo>{ _Hee > > ]
' ' mm““ Network .

2 : Interface e H
Hed>H_Hed > camcry ]
. . {NiU) . ¥
. x| poysicalintertace . Peripherst .

3 & I i il Media - :j
. v | Mework ; .

MediumMedia

[
. . ,
@ ¢ Application Program Interface (API)

(2% 2.6) AM&AF Al&¥] Hz Y

STUZ] 471 718 A& I3 2404 RE wjel Zol, HE A A
(product entity), -8 AH]A A AX|(application entity), T2 &7 AHg &
x](environment entity) Z2e]3 W 32 A el AX(connectivity entity) 2 FA4H
o AE Hel AL AA G ARE Lol o|F ARAA BHH FE
ge s, DVICHZ Rl s1 AN BEg wuwh $8 Aula Ae HE

..16._



$& MHulA HXE FE3AL FE3E S sy, RE 28 AMulA o] A

HE thEth ol& DAVICHZ RHe 52 AR TES wwiich Szt 87 A 2

e &6 Mula ZRIFE] T34 £+ de BR(AY 43, wsBI A 5
]

= EY)E 2ESHe AU Siol, DAVIC Hz Rd] §3 AR IES wubsich
B 4 A2 FA & STUSL NIUE B8 SA%HY o ¢ls 4% AR ¥ J)%

& 3}, DAVIC ¥#¥Z Bdle] s4 AR ZTEL whugic), e

STUS] FA% A2 ZAAU NIUx DAVICHIA B eshe ciofst BAlwts} sTUE o
A Fe dUS @Rl NUE SAMeENE A% @I FRE do} BE
Hego 2N sTUe 7 A Azl gxieke w Bl gl &4 volHES
A e dEEolAE AFUTE STUYRAA ZH Ha FAE 7te] dEjwo|AE
A0 9l RP7, RP4, RP3E 9| sl glom, &8 W axote] qlemo]AL RP2E
% 2l stalch.

6. AR FH ukA

DAVIC 1.0+ STU ® Mol A ThRojo} & Hue] E¥ whg chRx o},
7t DAVIC 8 AHlAE st B E olae Welujtje] 74 248 A4gsi,
7t "elnitle] 74 R4t HE =d 4B BAE JHE S FE 2 o4ty
REx utje] 2482 T4HCh DAVIC $8 Aulac] A18E 7EH w u)
olEe] BEH uL (E 2.5)8 Wtk

(% 2.5) 7183 Tl oSz} 233} wha

Monomedia component Coding Options

Descriptive Information |Container object such as MHEG
Audio-visual MPEG-2 Systems, MPEG-2 & -1 Video and Audio, other data
 Audio MPEG-2 Systems(optional), MPEG-2 &-1 Audio
Still Picture MPEG-2 System with MPEG-2 Still Picture video

Graphics Bitmap Objects |Defined in this specification
Text(characters) |Defined in this specification
Files MPEG-2 Part 6(ISO/IEC 13818-6) and OMG UNO

Zlg BEE 4% 949 vrjoful Heln|tiojo] |yt A9 HW ARE J1F =g
Jolut &8 A= Heje] FRolth o] Vg FRE ZEIY EL HEelut]o]
T4 2458 e R4ES HFY £ AUl webd, I FRE MHEG-5014 3
A3t gde 24 dEntle] 1Y YyE WRE 3t

Lr]e HFE AMAMEE FEste} ciF3E 3 veingE YeR 3y, E
8] RX(fast forward, reverse, slow motion% )2} tizld, tidde], tjE A=

- 17 -



5& x|dslo} gt ev]e H|FE HMIIHUESS MPEG-2 A]A%], MPEG-1/2 94t
MPEG-1 2t]Qo] 23] 3w Eu, DAVIC oflA] B3} uio|E|E Zjy £ g}

2r]e MIHEE §Z319 chE33E 4% mieinEE e R sy, cad &
FE& AFslok grh. 2r]e AIWEE MPEG £ER I MY oxle File £
He 2 ALY 4 2vh MPEG AEY-E MPEG-1/29T] Q0] &s] IYHLE A8 o
T2 YL PIM(EEY 8 E& 16 bits, TE 234 16,22.05,24,32,44.1,
48kHz) & A}&-3taL, Rl AHH L E A FFich

BA G4 39 gz, d3d AU, A XA A 2JE T el
oelE YWRE S, MPEG-2 AlARIz} MPEG-2 |48 MPEG BA] o4t Xulof 23|
AYHCh Zgs vER QBAELX= CLUT4, CLUTS, RGBI6 Xui& Ap&3it}, =
T By o] THLAEN U] H|FE 2Ejd RAHLE ALH EXE
Z| 245}, 1S0.IEC 10646 (unicode)E AI&3¥t Ex} 7|vt ®IAE Fd(character
based coding)¥4]z} H|ER] A& ALESt= HIEY 7Rt HAE 39 (bitmap
based coding)®4l 8] F71x] FelE FE3te] AFH 4 gt

A3E DAVIC B4 HTL8H AF AR
1. Az w5 AlE (19969 6¥)

19969 6Y Lol AW |13 DAVIC o FFnlo}l ti¥ F2 2 DAVIC
T 8 MY YA FcH7]. ol DAVIC 1.0 FefolA FLjt QEsolA W
Z2 2o iyt x| F7t e AT & Aol F 8719 JAIsE st
of DAVICY Arf& ElRS] Rot=ul], DAVICS TtEG3dle= AE ChE VOD AlAE Alo]
2 dE& Eels] Rolrh %o Al Columbia University(USA), CSELT(Italy),
DeTeBerkom/GMD FOKUS(Germany), GCL(Japan), GTE Labs(USA), Hewlett Packard
IDACOM(Canada), NIST(USA), NTT(Japan) Eolc}. (@ 2.7)2 o]t Ay A%hs
EA)% Foct,
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Columbia Univ. GTE
¥
Server/STU 200 miles + 7 ATMswitches ™ - Server/STB
Columbia
CSELT University
Server/STU ATM Network NYNEX/MCI
Wide Area
ATH GTE Access
DeTeBerkom Network
STU /
GCL NIST NTT HP's Broadband
Server/STU Server/STU Server/STU Analyzer

(1% 2.7) DAVIC A% &8 AlY

#7121 8] DAVIC T8 A A2 o[ A&} ©hAo]7] wfFol AMujFE AMER} F
X717 o2& RE HZE oMY AHE2 oz dFeltt. 1EE, 3.23dAN
AP d2 H F A A9 MR HoMY FE 3§ Y ZEEF A (protocol
stack) & ¥Hlsh= o] dntzolrt. (¥ 2.8)o S1HE S571x]8 FE B
UEeht glEd], S3e UENZA #1231 L1 AlolEYol(level 1 gateway)7t A
ot AlgA} X Alole] FAE W Z9 AMSEHU oiFE DAVIC TH AjAwo]
2 ©AZIR] 2dslr] &3t S4= SVC(switched virtual channel)gl Z-%of A&
EjL} o}& 7}Rj= 8 PVC(permanent virtual channel)®t AIEE2E &# A& oA
= s47} FEEA] k3, S5 UENZL & A¥ Zolu DAVIC 1.00ME
mul gt Aefolth, A Al A2 B FolM g s13t S2 AR ZEo thafiAgt Ay
o] o]Fo] Zth o] Ff AHEA A&t VIEHA Alo] 2| UEYILL A A
olof PVCE ATM & /dAo] Eo] 9l 1 ¢lof TCP/IPo]] 2§ 4Z AZo] FHeol 9l
+ AefollA, DSM-CC Ulell &J&t o] Ay F Jof 4§58 MPEG-2 tlo]E 7}
AE Mu]AHEE A& FUAsHe Aoltl '

_19_



Applicatiog SwW

S5
u-u
i
! DSM-CC
; o uuU s o cmip
g = OMG- : BER,
Download CDR ASN.1
MPEG|MPEG DSM-CC OMG- DSM-CC
Other Data |'vee| s De UNG UN | @291 | x.225
MPEG-2 MPEG-2 MPEG-2 TCP/
PS PES PSI TCP UDP Q.2130 TP4
MPEG-2 TS P Q.2110 | CLNP
AALS
ATM
SDH/SONET/PDH

(1% 2.8) DAVIC®] Information Flow @ Protocol Stacks

(X 2.6)2 51 FE ZFo chyt 2} 218 Al ZAE yvehd Zojr, S12 2%
313 MPEG-2 ¥} (encoded MPEG-2 bit stream)€ AW ol B35 o]&F Al&=} 3¢
x| o]l Al EFZ7|(decoder)E o]8&3le] HIZ(decoding)dt F r]AEHo|dl: o]
Tl AL F2 WH A} HPIE AFIE MPEG-2 #4(7]of 2J¥t PCR(program
clock reference) 7ol &3] o]Fo] Frcr}l Qrc]jes} uir]jee] cjdt MPEG-22] A
& JEelE THSIE, TAZE A& Alole U FEdd ik Aol o] fojx]x]
2 B F 7IKolth. A ¥yl FF AM UEYIE o &34 LFR alal
W GTES Aul ulg] EFulol viEalnt Aol glged, cfE Al Au|el=
Aol S8 Azt glglth. F A= NIST ARERl FAole £ZEgo]e] B
717} AH&o]l e, Ef ¥ARRCTE L7 Xcf 1.5Mbpse] ALEEY AlEo] JHs
gormz, ZFulo} it MuTt o] A4ES XYY 4 ddrh

(X 2.6) S1 4% & A¥Y 243

[+

client Columbia CSELT GCL GTE NIST NTT
Se
Columbia w ‘m w w W w
CSELT W W | W, w
GCL W W | W
GTE W W
NIST W m W w
NTT W m D W

- 20 -



2 AxFe] AWt BARY] AMR=} &)
W =Aglol 2HE

W BALS] H-Z 7] (encoder)E AME¥F mpdl F-folnt 2E
blank A|@EZA] ¢t

m Atagt FA 7 9lent 2E

D e Oy

S2+= DSM-CC UUof| tf¥t AJ¥ojr}, (R 2.7)2 S2 AR B E )3t 43 28 A
¥ Azjoltt. oizlels AFgAl BA T 2EY DeleBerkono] 2715igith tjiiel
ASolH AT Aol o|Foixx BHy] wBEo] A4 ¥l o] RolA g, Aol
gt PSS BF FEUE B FTh

(% 2.7) S2 A% 22 A8 43

client| Columbia CSELT DeTeBerkom GCL |GTE [NIST |[NTT
serv

Columbia w M W W

CSELT m W W

GCL w

GTE w

NIST A% W

NTT w

F 0 (R 2.6)3 E=

Zt Fe] Ut HAES o] A% 4% AYE Bl 2EY Al&Ho] T2 AA
2 FEE Aadz 3E3] FEAsts Ag HAY 5 U3, DAVICHA = #x9
HE A% AEel 2™UE gFelo Exltie A& UAY <+ gch st of
stle A3 W2 ZE A& 4 Ao, Wi 828 Fee FEY 2HE
A Bale ol#EE ULt o AlFolA ¥ FAY uiFES ANEL A,
5, FEH AN LAY ALe=2H, Elo|Y(tining) BRE FFo] Fadiths
43 £AFE Y 4 Jgrh ol AT dF P2 YoEE AGH ¢
AE& el 9 Jord Holrt

o
N
ol
%
B

2. A2z F7 AIY (19964 104)

1996\ 94 30d%E 108 547IA| A& FAHAAME A3B3 F7 AR (Tokyo
Electronics Show)o] dZcth o] FoA F HAY AE & Algo] A=A



o, DAVICo]gl= o] &8 F2(booth)E of2 AL FHULEHN A

At e ©@e

S ES

ARt AE F7H7E | Hol 227t gt stzlri8].

olHe] B AxPAL o1 Q4 400,000 ojate] #UZ 48 7|23 HAZLE
= FAcigt AAjFolcl, (F 2.8)2 oHe aloA A% &4 Ao HAF ¢
Aot &S €@ glth Zela, (F 2.9)= DAVIC ¥ AEE AXE dAjolz,

(R 2.10)2 3%

8% DAVIC 3 IS AT gAjolth. o] Halole YA F

A A A F2 A2 gAY FRE o Fdedl, ¥FdM= ERIZL H7HE shal
T},
(E 2.8) Interoperability demo part
oA g
NTT DAVIC 1.0 VOD Network (Multimedia Session Manager)
Mitsubishi Encoder & STB
Hitachi Server & STB(10 stream/ PCI-board for MPEG over ATM, with JAVA)
Panasonic Encoder, Server & STB(Remote control camera at server side)
KDD STB(MHEG-5 support)
0KI Server & STB(DAVIC & Internet fusion server, equipped MHEG-5)
NEC Hyper MS Server & STB( no interoperability connection
demonstrated)
NTT, GCL, et, al |DAVIC Interoperability test in New York (Video)

(¥ 2.9) DAVIC related products

A W&
ETRI Impress VOD System(DAVIC 1.0 S1-S4 compliant, MHEG-5)
K1 OKI Media Server V2, Authoring system, MHEG2 encoder, ATM switch
NTT URAYASU, YOKOSUKA, TACHIKAWA VOD test service)
FUJITSU Media server with MPEG over ATM hoard(19 stream/board), MPEG2
encoder/decoder board
Pioneer MPEG2 encoder
LSI Logic Chip integration service for STB
HP Japan MPEG2 & ATM Tester
HVC HDTV Still picture system
Panasonic MPEGZ encoder & decoder LSI
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(& 2.10) Future-coming DAVIC technologies

A A g
NHK ISDB(Video)
NTV 525p digital TV demo(progressive scan, MPEG2 10Mbps, frame

frequency 59.94Hz)

NTT Internet Video(SoftwareVision) & DAVIC VOD fusion system

ol ALY 2B & RO DAVIC I MAIHZ= HXEH, DAVIC 1.00]
UREH o]F9 FaT AFH q4¥US ¥ W AVIE AFYUCH: Folw, F29
BEHY TS 2I3te] 15718 A7} Hold HYEL Bo FHa, FH|¥ DAVIC
1.0 A =izt nfA= 5, 480 ZA AEH-E e 5 ZA9 dHE e
H Solth

3. = 3xF Auup AIY (19979 94)

1997 94 8URE 14 7R A& AuutellA ITUZF AREAl Al&{E Telecom
Interactive 97| 2= #A7F AHzl2 @3ich. o] oA DAVICY FAFH AR
BEEE Ad BAZL dgch.  DAVIC HA|FZHbooth)& HARY F¢ 7ol
I 2 AE XA P AR 5HY AT & Aldo] HA| HAATE XA
& Algo] tiyeN dia, FHA 57 AES 7B AAF A AR EH A
ol Azl Pales FAl T AAHAA HAH Ao] FHo|rl. BT 579 A
Al Algl FolM =28 #-9st 474 ( DAM, FUJITSU, JUPITER, and GCL/CCETT)o]%l
2 feEuetolis  DAEW0O Hzlrl RO HUt stk 2 ©ej ANAEA 43
84 ANA2 & oLt DAVIC of Y HAl Fe wix 7l $As] d¥ ¥
BE WEOXA] RiAM dF AL BHAE] ¥ Ho2 Fojooirt W Ao
02 AFY ¢ A& A A Z A EFE A¥EE vhe3} dr)

DAM(DAVIC Accompanying Measures)S -3 570=F (France, Italy, Austria,
Germany, and Finland)?] 1270 <A (ATLANTIDE, CCETT, DMI, DTAG, HPY,
INFONOVA, ITATEL, MARCONI, MATRA, SARAXA, SIMENSE NIXDORF, TF1)7} osle] 2
SO 8 DAVICA|ES] Zigs}t #3884 AlPE A3y 4zt 24" {gd =
A BE o3 =g Eolr], EC(Euorpean Commission)®} o] EANES] 1A
L2 olRgHyoem =alAl] CCETT7} Leaderd& W3 Qltl, DAM ZEHE AL
2 BolE RoiFgle=u sithe AlY3t MOD(Movie On Demand)Zolil, TiE #ol=
el u] A (Web TV) AP OE HIMLEA S MHEG 58] AW o8 MujojA vipe 7%
& 7}zl DAVIC AehutA(Set Top Box)E 7| EL 2 sttt

akao] CCETTE dE2] GCLe] FHAIdelMs CCETT AuolA Z=(load)3}e]
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GCLo] 7Rt&t 7}et oA (Karacke)E Ho{F3 GCLA WAl BE3to] CCETT Cinehome

& Ko F3rH9l.

(R 2.11) 225& 474

Hi-Level API MHEG-5 MHEG-5 Object (Vod CineHome and Karaoke
Application)With DAVIC 1.0

S1 flow Video MPEG2 (MPEG1) , NTSC and PAL,
Audio MPEG1 /Layer 2
DSM-CC section DSM-CC Stream Descriptors (NPT Reference)
System MPEG2 Ts, bitrate = 6. 144Mpbs
AALS/ATM SDU size = 2Ts, 14Ts

S2 flow DSM-CC(UU) Core Consumer Parimitives of DSM-CC Is
OMG-CDR Based on IDL of DSM-CC IS
OMG-UNO II0P (provided by Orbix and VisiBroker ORB)
TCP/1IP RFC-1577 (Classical IP over AAL5/ATM)
AALS/ATM

S3 flow Not used

S4 flow End-to~-End ATM/PVC

ECHE §YY 2F ZEAEd
ARMIDA X H]| 2} DeTeBerKom GLASS ¥ Z2H-E| ATM &
SEIPS-DRL XX %

]2 thE

A st WUAY BRS THW 4 YL
el i SUshA AR oA
3} W A W BV AXY BEE DM-CC BA] A% (stack) T MHEGHE 3

Alistaict,

Jupiter?] AldE <QAlFo|gl=v] CSELT
29X E B3l ER HEH|T]of
3& Kol Foch FA|Z(Fjitsu)d] Ffoles AHe HEY
Hiao] =31 A Aol X ITUS] 155Mbps ATM #H|-E E3]A] DAVIC
=3} ARE AMu|Adt= VODE

AN DAVIC ¥-AofA] DAM

g DAVIC 34 HAE FHT AAEe Angr)

A 32} DAVIC 34 HIZ2-878 Addd At Bafs A1AL AL 75 L A 23
qat FAo vl w@e F7iel HabEo] Hoisigich MibH o DAVIC FZ el
A2 AEsde] FHe Fo HAEA dE W BFE FHLE vy Ty
’g"é' Hojg Z02 ARFHU FXEEE AlH BAE=
%l th ol 5¥ EF Apdol &3] Alfsta AR UE&E AR

Ay
%311:].3_7_
oAME

4. DAVIC &%

DAVIC 422874 AlgE SslA Wy

©
aun

At Belgl7] wiEolth

878 Aol vepd

A&

- 924 -

R EEES

ERES Aelstd ¥ 3,78 Hrl EA



o ArPEE EFsHE thed 671X 2 chu]HTi[10].

-Category A : DAVIC 1.09-Z 2] uju|dog Azl &4

-Category B : Al AHEo] FH3] 74 & whEA] ol A EA

-Category C : DAVIC 1.0 32| ol® HEL& A A¥o] ulelrpy] Lesfr A
1 EA

-Category D : DAVIC 7+3& 7jAd3te Y At

-Category E @ 7]&¢8 EEES EHESIE Wi ARLE Q¥ DAVIC F-FAtole
Bz 4

-Category F : DAVIC }-Zo] AME-Ae] QFAIE}NE FE3] WAAF|A] B3N A7

= =4
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(& 2.12) DAVIC A4Z 284 AlHdA Ueld EAE

Cate
Gory

Issue/Explanation
Respond

Jitter at A9

DAVIC 1,0 specifies the maximum bound for the MPEG TS PCR jitter only at
AO. However without any assumption about the jitter at Al, we cannot design
NIU to satisfy the given AQ jitter constraint. Although we did not implement
A0 at the test, we observed that the jitter at Al is largely influenced by the
jitter at A9 which stems from the scheduling problems and differs with server
architectures, This resulted in the situation where a certain STB cannot
decode video streams from some servers,

{This problem might be in Category C, because DAVIC 1,0 refers to the
ATMF AMS VOD 1.0, which states that the ATM cell rate shall be the MPEG TS
packet rate multiplied by 4. This implies that the servers ATM NIC should
absorb the PCR jitter generated in the server, Whether this problem should be
classified into A or C can be attributed to the question whether DAVIC has
adopted the VC cell rate specification in AMS VOD 1.0 besides the AALS
encapsulation scheme, ]

[This problem was also reported in the Yokosuka Interoperability Test
report (95/12) and the New York Interoperability Test report (96/6).]

Minimum interval for PCR insertion

MPEG2 SYSTEM (ISO IS 13818-1) specifies only the wmaximum for PCR
interval, It does not specify the minimum, In other words, even if every TS
packet of the video stream contained PCR, the MPEG2 decoder should be capable
of receiving the stream, However we found the case where a certain decoder
could not accept certain video streams because the actual PCR insertion
period was too short for the decoder. [This could be solved if we issued some
additional guideline for PCR insertion (ex. The minimum interval) or PCR
processing at the decoder (ex. Do not try to handle all PCRs. Just pick them
up as many as you like, )]

PSI insertion interval

Similar to 2.2. MPEG2 SYSTEM does not specify the interval for PSI
insertion. However we found the case where a certain decoder could not accept
certain video streams because the PSI insertion period was too short for the

decoder. [This problem was also reported in the New York test report, ]
LLC/SNAP for IP over ATM

One STB and one server had to use ethernet for DSM-CC U-U and DSM-CC U-N,
because their IP/ATM software was not adopting the Routed-IP. format for the
LLC/SNAP encapsulation. software was adapting another mode of LLC/SNAP
software for IP/ATM ’

AALS PDU size for MPEG over ATM

A certain WS-based STB could not conform to the 8 cell TS-AALS mapping
scheme, because the scheme generated too many data transfers on the bus, [This
problem was already taken into consideration during the technical work for
ATMF AMS VOD 1, 0. ]

Cell Rate Conformance

Some STBs and servers could not conform to the cell-rate conformance
because their ATM card did not shape the outgoing cell streams correctly. As a
solution, we disabled the UPC function of the ATM switch, although this
solution can never be used in a public network,
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IP address constrains for IP over ATM

DAVIC 1.0 does not specify any constraint about the IP addresses. This
implies that the IP addresses of the two end-points of a VC may belong to
different logical sub-nets, which situation is called cut-through. However we
had to avoid this situation because most IP-ATM software currently available
in the market does not support cut-through. [ We solved this problem by
agreeing to the RFC-1577 address constraint, This issue was raised in the
Subsystems TC in the previous Geneva meeting. The TC decided hot to add any
constraint. ]

IP address constrains for IP over ATM

DAVIC 1,0 does not specify any constraint about the IP addresses, This
implies that the IP addresses of the two end-points of a VC may belong to
different logical sub-nets, which situation is called cut-through, However we
had to avoid this situation because most IP-ATM software currently available
in the market does not support cut-through. [ We solved this problem by
agreeing to the RFC-1577 address constraint, This issue was raised in the
Subsystems TC in the previous Geneva meeting. The TC decided not to add any
constraint. ]

DSM-CC U-Uattach UU carried through DSM-CC U-N

Some players of our group could not implement attachUU() due to the
following reason: DAVIC 1.0 requires that attachUU() messages be carried
through session set-up messages. However most CORBA DKs (developers kits) does
not provide an APl whereby the application could grab the CDR-encoded data of
attachUU(). [As a solution, we decided not to use attach() in the test.
Instead, we decided to pass the IIOR of the first object through session
set-up messages by using Object_to_String() and String_to _Object() functions, ]

-~

PSI decoding

Ve found a certain decoder is not designed to process PSI in the video
stream, Such a decoder is designed to use an administrative mean to set PID
values, This implies that the use of DSM-CC U-N MPEG Program resource
descriptor is crucial for DAVIC 1,0,

Transport of two MPEG-2 transport stream packets in one AALS PDU

The PDU size of 2 MPEG-2 transport stream packets in one AALS PDU limits
the server’s performance. A provision for negotiating the PDU size between a
server and an STU using a signaling scheme is recommended. [The ATM Forum,
“Audiovisual Multimedia Services: Video on Demand Specification 1.0,”
af-saa-0049. 000, Jan 1996.]

Encoding translation at STU

DAVIC specifies that when an STU receives a 526/29.97 (625/25) encoded
signal it produce a 525/29.97 (625/25) output at the RP2 video interface
[DAVIC specification Part-5]. This limits the usage of encoded content to the
regions in which the source format is used. Further more, a global content
producer is forced to maintain a copy of encoded stream for each TV standard.
To over come this STUs should be able to produce the output suitable for the
local display system (TV) irrespective of the source format. Then again an STU
should not be burdened to covert the source into every possible format. The
decision should be based on the costs involved: is it costlier to maintain
several copies of the content one for each TV standard or building a STU that
can decode any input videc format to the locally used format?
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Absolute Color

DAVIC 1.2 defines absolute color specification method for MHEG-5 objects,
However, DAVIC defines it as an integer value while MHEG-5 defines it as a

string value.

Proposed solution : This inconsistency shall be removed, and DAVIC shall
change the value type to be in-line with MHEG-5,

Absolute Color

DAVIC 1.2 defines RGB values as 4 bits each. However, we do not consider
that 4 bit for each component range are sufficient for applications,

Suggested solution : DAVIC should adopt a value range of 8 bits for each
component

Application NPT Mapping to MHEG-5 Stream Counter

DAVIC 1.X Part 5 defines the application NPT of DSM-CC shall be mapped to
MHEG-5 Stream counter one to one. Because of the nature of MHEG-5 which
doesn’t define any context for integers, it requires 64 bits for every integer
to be implemented in order to fulfill the DAVIC requirement. This request of
DAVIC is quite awful and big burden for the MHEG-5 engine implementation,
Moreover, microsecond precision of NPT is not necessary for STU applications,

Suggested solution : Therefore, DAVIC should amend the mapping in order
that 32 bit integer is enough for MHEG-5 Stream counter. Especially, we
propose millisecond precision for the mapping, and any microseconds less than
a millisecond should be rounded off to ease the implementation,

Mapping between MHEGS ComponentTags and MPEGZ PIDs

The mapping specification between ComponentTags for each Component of
MHEG-5 Stream and MPEG2 System PIDs is.missing in existing DAVIC 1.x Specs,
especially in the case when there are several audio or caption channels and we
want to switch from one to the other.

The easiest way is the direct mapping between them, This method can be
used in DAVIC network configuration where PIDs are never reassigned, However,
it doesn’t work when a multiple program TS configuration is used because PIDs
may be dynamically reassigned in the network, and obviously some side
information is required at the client side to map the MHEGS ComponentTag on
the right PID number of the intended channel {audio or caption) included in
| the MPEGZ Transport Steam,

Suggested solution : The MHEG5 ComponentTag should indirectly point to
the MPEG2 PID through one of the MPEG2 tables (SI?)
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A48 TCH FEE Y
1. EelAIZ TC
7}. DAVIC w4 1.32] & U4
DAVIC 437 1.3 PHY TCoA thfE= a3 UEo2E ohea} Zol

O A0 External

O A0 Smart Card specs.
O Mobility

O 2-way MMDS

O Passband

External AOE 3 1.2 &5 A0 FAolA e HPH FES XS % A0
Ae{Ho]A2] E2|d 43 A7y A Fol #3le tiErh A0 Smart Card
specst= A EJAIEO 24 NIU o]l DAVIC CAl £ntE 7= $H57]9] {-Fof wE A
7138 Ao U] chET} Mobility2 o] 53 48&& $I% passband TH3}r Eel
A% QeS| E Fo3ta de=d Zt7] thE 2d &¥E A Fdl= 28 FFL
2 MHu|AE FE33 o] uwE 319 (Coding)/t] 39 (Decoding) A& ThEC
2-way MMDS{(Microwave Multipoint Distribution Services)¥ H4 AL T2 EF 9
SILIE A nlo]AEQJo] B (Microwave) & ©|-&3te ZEEFE YWY A4S 7EL
2 3y cjeAEZ MMDS, dAE™” MMDS 18] 3L MAC(Medium Access Control) &
Edo] T AuryQ L& thErl Passbandol M Passband AER 2d2)
E2l3 ZEd 2o oyt #+3& bR dch

L}, DAVIC 73 1.42] 8 J&
DAVIC +7 1.4 PHY TCAlA ct}f& 238 YEo2E Tt Yt
O Home Network
O 2-way Satellite
O Passband
Home Network-2 &z 7]E xof tizt AAELY 2 5o tigtzlglo] o]Fo]

A3 glen, 7] & UEHIY Al tidt 2gjo] o|Fe{x]a1 ¢lt}. DAVIC
2 [EEE 1394 bus®}e] A3 AEE 28} glth 2-way Satelliter 7] wolAz}
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A EAMY Fd Aol A F o JAEY REo|M, FEC(Forward Error
Correction) 52 =2]7} 28820 Qlr}. Passbandol A= AAL-28] Atz HEQ ]
£33 9l

C}. Ad-Hoc Group

DAVICZ: FH a3 wofol thsto Ad-hoc groups F/gdste] #E5 3224 o
el 58S &ola drh HIdle 774 1.39 Mobility A7 £k %
Mobility Ad-hoc group, ++2 1.42] Home Network o} I-& $]3! Home Network
Ad-hoc group®} Wireless Ad-hoc group, Passband Ad-hoc group&eo| <¢lt}.
Home-Network Ad-hoc groupolA+= 124 1.4F $|%} HAN(Home Access Network)3}
HLAN(Home Local Area Network)?] 7] F=Zof thdl z¢], nujojA apQl FA|(#51,
#77)0ll titt AE T3 3 &9 o8 71| AREARR} o] st =¢8] Fof 2th

Wireless Ad-hoc groupd A& 77 1.34 2-way MMDS H-Eof 2 w3 Ale)
ol glem 77 1.48 #% 2-way Satellited] Z7] 2je] APFo] gith
Passband Ad-hoc group2 +7 1.3%] A& uix|z 324 1.4& ¢35}l DVB, ETSI,
ITU-T & ot &S} 7I9EH 35 AAE IS

DAVICS EF3Y] o] ¢lo] ©o]& Ad-hoc groupE8] H&ol & ulFS& &3}
3oglen O kg B 444 AFE 8 4™ Ad-hoc groupES F4E& ¢
UES thiY EEH 2dol FH 9SS 34 Hrh

%
w1

2. MEAAH TC

ABAAY TCE DAVIC BE FHF olels ge Bobe) BEE wsta ot
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(R 2.13) ABEAJAE TC Bof &

7} AH17%]

e Spec. 1.0 3 Spec. 1.2 Spec. 1.3
. - Architecture

S , D
P‘;;“','i;eer - Service Interfaces - Multiple sever & application
System - Service Elements - System Management
Architecture| - Networked Server Objects Architecture .
and - Informative Annexes
Interfaces : Conceptual Server Model,

- Service Provider Instance,

Content Provision and VoD scenario

Delivery - The Delivery System - Classification of Delivery
System - Cabled networks Systems for DAVIC 1.3
Architecture | - Wireless networks - Home Network
And - Service Architecture - Cabled
Interfaces - Network and service related control - Access Network

- Network and service management

- Service Consumer System (Informative)
f:""ice - ;T"li n':l‘::r;'ﬁri:’::is - Reference Point

onsumer - X

System for the Run-Time Engine (RTE) : A0, Al, A20 and RP4
Architecture | - MHEG-5 RTE instantiation

- DSM-CC User-User to MHEG-5 Mapping
Ar]ofo] s ¥

(1) A8 ¢QlEe]mjo]A(Baseline #66, #65, #64, #63) Y 1E

O ¢ & : Hing-Kam Lam Bell Comm Reasearch

O Doc #63 : Davic AlA® g FX
- Informative 75 : T #63 ol EFAIFIZ] 93] Ryl Jjgof it CFP
gHE AAE

Doc. #64 : AH]A T Ho] Fg FR BY

- Ay FYLL] B AFE U =3
- ATM 7]¥F QA U AlofAle] Mula el Hoj el A

Doc. #65 : YMA o T AW »nd
- Doc, #64%} AxA17)7] $1% »dd AHAE W A

- H] ATM 7]4E Al AESo]AE ST 744 W 2l He 7Y

Doc. #66 : Davic 282 1% FYAH AEL7&E

- o] EAol tit &7 W ¥F gle

- Davic 1.48 $]3ll o] EAE <7 Al

(2) Broadcast and A9%(Baseline #43)
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O && : Peter Schirling IBM Corp

O Baseline #43¢] tf3t %2] : Broadcast Reference Model

O Davic 1.4 Specoel cigt £ 4

- Splicing ~ SMPTE

- Contribution editing

- agkoll ThR X Bel

O Broadcast &[]l th¥t Al 22 CFP

- Broadcast Reference ModelZ} H#H J|&& Walslr] 1) &% CFPe F
2FZ(?}) 24 : Broadcast AW ] AHIL A o] & ¢I¥t Play-List

(3) Architecture Extension(Baseline #71, #53, #50)

O && : Tom Helmes GTE

O Doc, #53

- Communicative AH|AE 9|3t v] Ee|AEF &9

QO Doc. #71

- A6 TZE EA

- B4 EE ¢ el Wiyt EAl, 1P A 254 2E s 2y dsjAg
(4) Rainy Day Scenarios(baseline #70)

O 2]# : Masa Kawashima NTT
O =M ¢4

(5) Doc. #50 A0 QlE]H|o]A : Informative ¥-5
O =elAS TColA 2T FA¢.
O AME A& TCE o] EME HAESGI, EAS TCo A W AL A

A 8HelE.

(6) Part 7o tigt +=RAE

A

O &4 %9 : IP encapsulation in MPEG change by DVB
(7) ME A2 TC A&
O ME A2HTCE #F BX 943 wEE 918 the9 Baselined 49 #

- #70 rainy Day Scenario¢] tjgl 318
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#43 Broadcast Reference Model

#63 Davic A|A® | FTZ

#64 MulA [ Aol Fe] R B

#65 AL W Fel FH 2

O F2AE 9 : % A9 A% =ZEEZF (Part 7) Broadband MPEG TS

encapsulation format and filtering ’

O Broadcast Reference ModelZ} B H 7| Last7] 3] &5 CFPe A
Broadcast AW 2] FHZ Ao & ¥ Play-List &

O E-mail adhoc 182 A¢

QO DAVIC A H A]lA¥ TC HA

- Part 3,4,6,113} 12

- 9 & Mike Carr

O A& B3 &4 el&E

- 8] & : Masa Kawashima

- 371 A4 A B4

O Broadcast Reference Model

- &]& : Guy Hirson

- Broadcast Reference Modelol] th3t BA 2¢] Al

O Architecture Extensions(Part 12)

- 2|# : Tom Helmes

- DAVIC 1.4& $I1% g 4<%

O A8 QlE|no]&

- 8] : Hing-Kam Lam

- DAVIC 1.48 9% 24 A%

L}, A183] tiwize]

(1) 83
O Baseline #53, #66, #71, #72, #83& DAVIC 1.4 FZ o] s}y g8 B&F
O CFP9e] tfigt HrEE& FHEF.

(1, 2, 4, 5, 6, 8, 9, 10, 12, 14, 15, 16, 17, 19, 20, 22, 23, 24, 25,
26)

(2) B A= TC BB
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O Tome Helmes(GTE)E AJHA]AE] TCS] Heojo g M
O #|% DAVIC 1.3 #Zof ti3t ¢l (HF YR YA ApLF £FHo] AU o

24
O 12704 Contoursel BAY HE& AL AFA 14%E F718te 2ol &
3]

O 19x} DAVIC 3]2]o] &FA] Architecture & Communicative Servicesol TAIH
Z713Q e A% HAYE AR

O DAVIC 1.4 baseline #83 (Enhancements to the broadcast reference model)
& $1%t external CFPE X

3. A]&" F3FTC

AlAE] B3 Hol TC: Interactive Multimedia®} Technical Domain ¢},
Ehanced Broadcast B2]E $]%} Technical Domaino] #slo] ©etsiil Qlcl F8&
A= &8 TC WY 2 Aty of7lo oot B2 Folrl ¥t EF
AE/EF/7% /Contents®] FE £33 U I LY AEE £l FT2EA
ad-hoc 18& TC ol ZAA3l4c}.

QO Enhanced Digital Broadcast
O Interactive Multimedia Services

QO Internet Access
7}, Contours®] 78y (7]& 499)

Contourst= AMEX}, A&, 2|3 AlA%] F2o] &AM vigtles 58 &€&
ofef thgt BWHo|t}, o= Contours et TAH AlAEe] 7|53} DAVIC =&
Aolslo] Thdtt Bzte] BAE BRI 7} Contourold AA% FHI} FAH
DAVIC F2& FHREA QujsizE 2ol Baeltt. olalt AP A&}, A
29 Jied &W BEE nysing 5% $8 Holo] iyt P& el &
% o] ®g AFshA Hrh

O Contours : 7154 e AFGPoeRe QTA%E P4t ol tigt 7]
B Ao 7|&dde th Jsdd oy aAge F4st ol
gt 7lse AZte Ay

O Contourg} AJA®IS] 7iY : Contour?] 7@ Contour o] ZLAHBlIY F
HY Alamze] Hrje] 43 ee4de RAsiEls 2ol BaQ

O H§H4 (Conformance) : #H¥Aolet Contoureld FH 71%5& AFsH=
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RO oljt 752 =39 ool wet rEEojof §,
O #E2E84 :+ BELEEL F /A B I o] F8 kol Contour F4of
A 8 AAY 42 4 ¢ de v¥S W

L}, Interactive Multimedia Contours

o] ##L Interactive Multimedia Contours®} THH A|AH 7|3t E1o] B
Slo] A &3 Ao JTEAEA Interactive Multimedia Contours ¥} A
DAVIC ol #sle] A& A Fslaal she Zo] HHU.

A i

DAVIC Interactive Multimedia SystemS AB]& AZ=} A|A=I(SPS), AL AlA
B1(DS), AHl& AH|RF AJA®I(SCS), 8]3 content AEX} A AE(CPS)E LA E]
M AYFFY UEHAII JHL YENIE HHR|T core WEHIAE ATM
= A&

L Al&" 7

Interactive Multimedia Contour&} BAH AlAE] 7]%-& Baseline document #80
ol AHedliL 9)&. Interactive Multimedia System®] 7]E 2 @ A AlvR
A ot 2.

O Content A%

O Navigation®} Interaction

QO Session/Connection Ao}

O AKX F8 (Information Representation)
O ¢1%&3} Parental control

O Content A3 &=l

O vEa Bl

O Content loading

t}. Ehanced Broadcast Contours
o] NEL F 71X ¢ Contour®E FHE.

O Broadcast only @ ©] contour= £33 ZAZE Az3lx] oL,



O Broadcast+point-to-point : ©] contourt: Y& Hrjd AIAE YELT

7v F7t
2}, EDB/IDB Contour

O 1%y 8% 74 2%
O the FE3te] BUA shd (13/12%)
O 7% 73t A28 Asel Uy
O 71& B7E3} NAd 715 By

u}, IMM Contour

O Baseline #80 7| #A
O AMgAF W AR QFAEY 715 FALsE Jidell #s)] 28 TC Ad-hoc 1
ol 2ol

A A2} &7 (Telecom Interactive ‘97)
© 98 d ko] Huojol gl AHAIF ] HIl o
3884 Ad-hoc 8 X

ONON®
o oft i
ot
-3
.

Ab B2 878 Ad-hoc 2F9] dF

O 32284 AT 4F, =7, 78 §8& U INEE gt 32 +3
O BEREAY HAEE tEt R 3

O ThE TCE ¥ & 4T84 W 78 olFEd tlgt g 43

O HmulollA ] DAVIC tl& Fu]

of. A&’ F3 TC A<t

O DAVIC 1.3 4 2] 13, 14% %9l
O DAVIC 1.4 baseline #80 frozen
O F 7h8] AHG & A
- Contours : Technology Domain (DAVIC 1.4)
- Interoperability
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4, AR E#H TC

Y HE o} TCx= Ad-hoc 1FEOFE JAVA APIs, Content Coding, Content
88 =3 JAVA, Content, MHEG 53} TelE &S 2N OT =23

fijo

£
]

Packaging
7t. AREH #H Jled 44

O HiE FH

- HTML 3¥

- MHEG 43229} HTML %

O AMuja FH

O Hlt]e =&

- ITU-R 601 9] wiellae] 3

- ITU-R 601 9] w9t IY

O BRI (23, =3 ZA )

O DAVIC 2% 99S 9% MHEG-5 L2y}l

L}, DAVIC Z=E 32alo] F Outline (Baseline Doc., #58)2] QL&

O EFEY SYUY EE 4] : DAVICZ VIESNZ YoA ougt EfEoa8
A% 7158 2EY ¥A& a4

O EE A9 A4

O £2} 3% : UNICODEE 7|MteE3h= DAVIC BZHoAe ExE ¥2§ v)x
¥ content,

O DAVIC Ao 45 EEE 918 712 A AIE : DAVIC A& 1S0-Latin
8859-1 ©2} HEE EYH.

O A} ME?® Dynamic Merging

O mZe], EE YA 278 4&F

O ¥Az 73 7184

t}. DAVIC 1.3& ¢|%t Java APIs (Baseline Doc, #59)2] FoL]-&

O & EA4= DAVIC 7oA F%t &8 BH T Mesti UL,
O o] %2 Java APIs?| F#4& T3] 84 7Y Z3E BHLE ¥
O DAVIC 1.3614 -§914 73H= DVB-SI API, MPEG section filter APIZ 74

H.

O DVB-SI API : o] API®] E&E& 435849 7I's¥t §&o] MPEG-2 AEGOZH
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B Mulx FEGolgd FZ¥ 4 AT &,

O Section filter API : o] API®] B2 MPEG-2 &L Zt: ulo|E|& A3t
+ AEE dytE e vishEE AFE.

O DVB MulAg HZ3t7] 918t URL B4 @ URLLS Javall B3Z] FALE 37
$l8l ARR-&. EHAH Java APIZ}F FO|EH DAVICS W AMul& FY& ¢8|
APIE A 2Jslol 3l ol Javad] URLL Y& F433H= izl wijolm
E 9% UEYIAN F43 MU T 4 e RLS ML PHes

Heg "ot vl Q.
2}. Scaleable Audio (Baseline Doc, #60)&] FR21]&

o] Fof= iy FHo] AYH vr]o] E content(TA EHH AT o] gl
JEYl E= QEg & Zte mitjojiolA AolA 2rjee] HeME Haigo)
£ #HoA AMEE (thr[Esl], dEde 2oL U4F =7 IS 5718
= 7% 3 £&) 2r]L contente]l th¥t R FHL A&t AUS.

u}, Content®} Metadata Packaging (Baseline Doc. #61)28] QL)%

O 2 EAE: A0 AEHlo]|AE B3] content AHZTALZEE Au|A AZaloA
content A% A] o]®A content& packaging¥ Z¢I71E M=¥

- 1Al = content loading processo] &3] L7 &= 7]E7]%E A&

- 3 e MulA AFA AJAHS ZHOE content MG Al FRE N&
&

- 73X content loadings 9%t FUAIS ZEEE/APIE Al

- 9&to]| A= content packaging?} metadataE A <3,

O Default CLUT (Baseline Doc., #69) : DAVIC 1.32 1ejE u|Euie] ¢utajel
A& 98] default CLUTE 373y

v}, Part 9 Editing Subgroup

O Part 95 9|3} A} EF baseline documents 2}4d
O Part 9 3¢ $#R

A}, APIs Subgroup

O ME$ JAVA APIsol] Tt 5742] whale] 2lal&
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O ETSI SI APl EAE %3 E3to] DAVIC 1.3¢] 9o =3}
O CFP9®] whilell ZA3te] 3712 A2 baseline A F7}
- #88 : Application level software architectures

- #89 : New Java APIs for DAVICI. 4

- #90 : Reference Decoder Model for DAVIC 1.4

O Hot Tcot 7 Mo & 3 3

O ETSI®}e] EE ¢|%t liason #A 2

o}, MHEG-5 Subgroup

O 1.3 w34l vt Al3re EHsted 59
- Suite of MHEG-5 resident programs

Z}, Content Packaging Subgroup

O DAVIC 1.3 42| Packaging & F-Zof o3t 3¢ ¢&
O EBU/SMPTE(European Broadcasting Union/Society of Motion Picture &
Television engineers)®2] Liason ¥4 24

O #&d FE FAY vielviolelo] #slo] =2 (EQt TCe] UF )
2t BEER TC AYE

O DAVIC 1.3 749 9% &<

QO X}7] ETSI MTA (Multimedia Terminals and Applications) ¥ &lof] XAy
DAVIC ¥|lofA} DAVIC 1.4 2 2] JAVA APIs®} TAH HEo tj3t Age
2335

QO DAVIC 1,48 $]%t baseline documents 88, 89, 90 %<l
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(X 2.14) FEEY Fold E&8 ¢

DAVIC ¥ A [EAXHE A 5

DAVIC 1.1 #23 R2.0 |Virtual Machine
#35 R2.1 |Higher Quality Video

DAVIC 1.2 |#35 R3.0 [Higher Quality Video
and Graphics

#45 R1.0 |Java APIs for DAVIC 1.2

#46 R3.0 [Content tools
for Internet Access

DAVIC 1.3 #58 R2.1 |DAVIC outline font format
#59 R2.0 |Java APIs for DAVIC 1.3
#60 R2.2 |Scalable audio

#67 R2.0 |Replacement of uncompressed
graphics with the PNG format

#68 R2.0 (Reference decoder model
#69 R2.0 |Default CLUT
#87 R2.0 |Still picture compositing API

A

R TIPS
(1) DAVIC outline font format

O outline font formate] 4

- DAVIC #FX]2] RoMol| FA oz AAA=|AL} DAVIC VENIE F3l 3L
creEs

- platform independent: & X 2|7], 0So] &3

- scalable: T}%F3} resolution} aspect ratio X 7}s

- UNICODE ®]{d: default character set2 & ISO-Latin 8859-1 &2} A3} x|

- font fragment®] dynamic merging 7}5

- dlojE ¢S =eld]

- 5 4293 AN E RE SR U4&

- font format-g memberefA F-EZ AT

O A% BE
* DAVIC 1.3 £A4 9] A2 44 6.3
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(2) Java APIs for DAVIC 1.3

O DAVIC 1.2
- dlolg AEY x| API
= 47 3, g Fx], Ao o] tfE oy £EY /&Y

O DAVIC 1.3
- DVB-SI API
inter-operable applicationo] MPEG-2 AE®oA AMulA FR dolEE
A2 3t=F 317 %
< 34E API
- Section Filter API
.- MPEG-2 private sectiono] A &H do|E]& HIL3IEE 7] 9%
- A$F API

O Af FH
- Baseline document #59
- DVB-SI API= DAVIC SIofjA] # &)

- Section Filter API: davic.mpeg.SectionFilter
(3) Scalable audio

O 7id

- AgkE Y=L = nlr]o], internet/intranet} Zo] F¥ro] dojut=
njtjo] o] Qr]jQ AYE $]%t scalability A Fo| &H3

- ISO/IEC 13818-3¢] Ao} 7}s] Al&= MPEG-2 Layer 11 3% Al&

O AR HK

- Baseline document #60

(4) Replacement of uncompressed graphics with the PNG format

O &£ A3 |
- DAVIC 1.28] A4 6,102} HZ Bo] 7]<H vl¢hs 29 A& PNG B4
o2 WA
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O AlF FXE

- Baseline document #67
(5) Reference Decoder Model

O F82 A%
- DAVIC 1.2¢8] MM 108 HAste] =g Mgold ZZ M A(presentation
processor)Els A B2 UW E5& 71
- T Aol ZEAA
-39 erje, Ht]e, HAE, Iy t]liAge &Y A%
- &9 vt A3} er]e A%
- RDMo| Java Virtual Machine& X|¢d

O AlF ZR

- Baseline document #68
(6) Default CLUT

O & Ak
- 29 | EYPE 2 tIEE CLUTE 38 = 45 JdY uEWA A%
H CLUTo] Q& #% ol TIEE CLUTE AHE

O —H&E cwry 54

- QEE 0 2567) = Zel FAge] FUSHA EX
- transparencygt< 0, 25, 50, 75, 100%

- 48 Zal= private useE 93 vIYE

O AF ZH
- DAVIC 1.3 B4 ¢ A2$ 44 6,13

(7) Still picture compositing API
O F8 A

- MHEG-5 A1&2] 3 B3] FA| 3 P4e A
- Transition Effect 7 H =g o] &
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O A% AR
- DAVIC 1.3 #Ao] 7181 M4 9.2.11

5. Kt TC

DAVIColl A %) FQl wEjujtjo] Mulzof chgh & A Ho] glojA 713 &
23 FAHE dFEHe AL, Mulc2 AFEHE UEEo ot A2 B3 el Ay
£ APHA H2 AE Y B AAE 753t Holth olE A3ty ¢
¢ UYLE AT JPHY AR WFolr). oo uwhe} DAVIC EA 2] Part 1004
= 7123 Bet =] oidt o AR 9 2&& Wastn ok Yoz ke
Z23& FAAwelM] Mulas 82 AFEIL ds Muladd vas £ o 1 $F
7t Thgsl x|, AMulae B EF A A" Folth olo ulel AFEE A
HIA&E o83l AMul: AMEAEE FFH ZOE oydch mizty FAawely
ARG & gle AL W HHE oUsly] 1Y Bk AR T2 Yo},

AMHl& ARgAHEO] MH|&E AMEEEZ] flsiME MulA A FRA FHE 3o}
3tiL, AMIAE AMESHZ] f13) Wy Fu|ES PHlsior ¥k F AMulA A3}
= 5 AHEA BRE ol &5l ALgAIA MulAE AFSt o wlE Ay
& AHE 23S B3 Zolrh EZ MulA AREAME AU Mu|A HZABRE
ME|&E A F wolol ¥t whebd, Aula AFAL MulA AgRe 2 Aoy
ol AYUAE HEY + U= WH(AF)o] Wasta, = 1 M $YY A
E2 BH(STU)7F gasich Zeu, 2 Zoige] Fysdel #Aa® Aeiet gxia
= MulA& AFAZEE] Mula AMgRl Al A4EE dlolEE AW FA A
FVEIA] 2 AREAFEC o3 =% HAU HAE 4 vk e, A7ME AR
Rto] ASd dlolElE 8 ¢ AEHUILA) vol8E dusi(AaBEY)s]of &
th &, AulA AF2s viole & W43ty Hol vlo|elE LTI A ARg A}l A
ASBIEL AHEAl= ASHE vlolElE HIHN 2L e 8 4

olgt 2 AlAHE WHEY] fME WA dIHEe] ASH dIES
Aeisiof 315 ¥ delFe] H&Y sl(CW)7t A= ook Trh. W] YA
e dEH gaeEFeS I FFHIF thgsieh ulebd, o8 gFE F huE
AEEt7] A3 P 2ol Lasty, AMSE 719 F&o] WE uE i 3
of gtrh &, HlF 77} F&H AT A2 AHEEHE JIE AR o] R&H
7€ AH8T = Q=S slof Trh Muli AFAIe} Aul& ARgA} Alojol A bzt
A= A== E B7EA] 2y Alge] glth whef, AFEE MulaAvt Fade
ME S 4 e W8S ©H vt nddart 2 EE B 4 IS v
olof &t} & , AulLd] Uge] ulel FFE Foiste] 2 Y&E ot 2%
Aol = YUEF stojof YRR o), ol& #8AH Hulag 23Y of A%
Zioll 4yt A oY HEHI} STULE ZH2 CPE Ao A ojof &rt. o & B,
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STUZ AulE 7l=9t Zhe o] +29 Ao FRE QolA, Au|AZ And y
SEY 5F3 uaste UYgEY s o528 AAY £ lojo} gt} oA A
2ol MBS ARSAl7E Fulsjol sl B X (STU)olM $=3Hc). ol
A g Al 2Holg} by, RAREQEWo|A CAO 9} AnfEFI=QlE Ho]A CAl
o=o] glrh BAREQEHolAE s HURES EUFHOT T4 0
ol Ex7 walsiele F¢ RAREUS aAsld 44 Rt J%g 7
4 AEE STU o} HrEA )Y AEwo]AE Hsta gt} AnfEsi=L
Heleg 98] Wagt FH, oF Eo A2A, JBaRR, 5 Husin A

0B,
r

it

Iz
nﬂrfo&rl-l

°]

o

st AR A2 del AREER e AXolth DAVICHME AMgxpEE AulEs}
EE B3l "2l Het J15E ARSE = RS HAREI AnEsl=ale]d
Aeisol&E Fsta glch

7} DAVICEZ A9l Lor]je-dit]e MulA 7judg Hog gt of £t Ay
ojlA2}t F2E TSt FA Ay XY

- ¥ DAVICE Content2} TAIH 2| HxJALU(IPR)2] EAE A1231A 183}
3L S, olol whel, Ko Fof TColME HA] A|o(copy control )2} A£G
B3 (copyright protection) Hofl #3dlo] AFA o2 =93}7 92,

- 53], DVD2} HAY £FH HIE 30 YHOE r}E,

- Bt Fobd TColl= HA Aojet RSt ML= Copy Control Ad-Hoc 917371
w0l glen Afd EI FHEslME el HFES gdsie
CPTWG(Copy Protection Tchnical Working Group)®} 24z ¢l BEo v} tls
+ CPPWG(Copy Protection Policy Working Group)o] Q&

- B BFE APk 248 g 2ol FYstn 9.

* 3 (Plagiarism) : ¥&38}= content A ZA}7} thE A2=}t7} =2 o)
€S PP RA glo] AMEshe 9
* &Y HA| (Home Copying) : & AH&AI7} W Bu]E o]-&3}o] content
g HAsle 34l
% olnlfro] Bu] (Amateur distribution) : content& EH|%t A}E=x}7} o]
A& BESIsA Suliste 39l dE EW dEUE B3 Bl 39,
* AE B8] (Professional distribution) : ofu}iro] Euje} AHE Eunjo]
ALl 2 A E29lE 8] B o 2 A EE 4

Public Screening) @ W|QIZ}H Z-F Aled 39,

=

o
o

L flet 22 Y L4AEEFE 4ARUE BT 2T Vel FH2
I ol B 3
- &A| #o] (Copy control) : A AoJgt contento] “tagging”& o] = A
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HALL AEIHo] 28 EINsslA st wyo g ujxe Y BAE 9=
7h&. &4 7He¥ content®} BRI F ojoF hi= content7} T ] ofo} &t
Playback control : R¥taQl Al&=} Aulof A Hulst Hajie) ANdg ul=
¥,

Monitoring : HA| HlojL} playback controlites tjzaom BUEgge B

B BAE 2= Zo| ohzt £RUe] Qi miNY 23} g T} =
= .

Labelling : labelling content Z|g=}2} MulA 2=x}7} 158 AR
& AIE o AMRE.

=2 E (o

9
e

oh &/ BREE 93 AN 85

Macrovision : Macrovision’s proprietary Anti-Copy Process(ACP)&= oL} &
2 Hit]e HIAUE Y Y EolollN e EA Aol mFUEe. o] k)
< TAY Vel Hystr] 23, Macrovisiong 714 B BxE ule
+ 98

CPTHG : HA| o] 7lg 9% 28§82 £8W B =& 98 4% =
L2 FE U™ §94 contento} HAY. o 10074217} Hojstm glon
TR YU DVD(Digital Video Discs)E $I8 4840 HIE Azsly] 93t
Zled &RAE FEY.CPTIGUIoE M7t 2 ddog Uyley o7
23¥EY A&y,  AY¥  playback  control, Ho] ¥l

hiding(watermarking)o] 95

* 2AYUEY Al2"] 0 A3PEY AJaded Qs Y

% Ulo]¥] hiding(watermarking) : o] W& contentE B338l7] 9% tag
AAE o1FA she 7P es V2 AANE npFoln 19979 114e] U
= o334,

o ARURTo FYsle] BAY EAES 2ot A Helshr] st =ujel

olgle AR B3I schemed A3
Er)l A : o] 49 MulAE AFHs 2uAEY] UUHY 28H AL
& AT g3l FYY 2. AVIME $HHA AW ALS §lE ul
EAl Ag/a% gHolof ¥ &5U/AGo] BY ARE A 2Y,
=M B¢ o] 49L& content AF=}, AulA ABAEL B A8
AHEE A AlFI7) s YW AU, TN E ASH/AG PR B
oS UAE BE3] st &0 Yy rUHAS A

o] G £FU Ao} J%ol 28] Mulk AupEo] nelHo
AAoz AMedutroy EHAY BAE Amsls s 2

<]

ok

.

C
L
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27171 #18) ZAE AU VN E ePAd 48U ALE
Aol 715E AFH.

% 494

flo

nf, oh&e], DAVIC 1.2 CAl ¢EmolA FZL FAste =27} ool Ly
Ao A FR Al3hE AuRY vl 2.

- CAl Elsjo]A2] ¥

IPPV X[ K7l &

I ALY g2y xY HIhE

AW o} ARLE Fl=2Ee] AntE slE WAx]Y] £HE AL 24U wyhS

6. & TC

# = DAVIC & TColA+= DAVIC AlA®lo] tigt Agd o739 Alaa o] o)t
EEH o] 2FE wE3 glth EF Contouro] HIF A AlA® 23} TCo}
TSl dded HIT YoM we E&3} z¢do] AYH) vl 7t 3
oolN ABH FF3} Alolr)

£ 322 B2 DAVIC AlaRle] tigt Ateld Q7o AlRdRTo] tlA] 2AS
w3 A|2" B TCe FH sl Contoure] #%E A1gHE AXA I =t 9t}
DAVIC 1.30f th¥t s8] Al3L2 Home Networks, B4l MujA, Az} AAgSo] glo
o 2} EE aof FeEstE che )

7} A163] #d 3]
(1) Contour

O Al&” T3 TC2te] FF HoolA U CFP Z2AAE Algsle] 27
= FESA @719 FH" FXE At

O W% CFPE 4% IFolM A& 718 Adat 48 Hgho] oy 3ol
npx]efol] FA% =t

O 54 (ch3f 12-16)8] 4] TCH Y& &7 &S Bl EME wET

O Ariofolil HYE AT 2t AR 715 49 &9

(2) B2 Hulx
O DAVIC 1.34 1Fe] 7l¢d W& AFs79s] AGH 24 1589} 1239

T2 Wste] i AJME AREH WE
O TCe ¢33

...46_



(3) Home Networks
O ol DAVIC 1.3¢] WHOZ TCol of3] 415 4T},
(4) & TC H+&

O Contoursoll thgt ofef FERES] MYE AA3Ic}
238 WE, dEY HE, oy delutle] MulAel Bal Hula

O olg¥ FH Contoursel Tyt AMEx}9} A1F 83E wHE7] 3l L& TCe
Al&E B3 TC ©A UE A 2L YRS A3t

O CFPo]l th3t EXME £U3tE dd Heojo] EFEFHoll ol & DAVIC Mu{} Qut
v P 7tE A &3y A& AAsich

O S€d &S it 2¢4E WE7 98l 54(12-16)0) ¢ HYE o
A& AARstdch

O HUAAM = Contours& 7[&3t7] $l8] 159 1288 ATAHIEF HE 3
Tl & TCe olejdt EAof ths] o YW AF1E /|2 AAslglen &
H IES UHE Aot

O 173 drjojo|aL 2] Aol YAl HE B3 AME=}} A 270 ot
29 WE/E AR

O 154 AMEL HYAEHA Henry ChadwickE F-d3}ict,

O Home Netwoksoll th¥t 7|&FM = LPAIFISL B4l Mulxo] tj3lt 7|& EA
£ oy d77 "extios ARl

O Contours?} DAVIC &M & &3] EPE 4 Ut WS =317 93 54
AATL 44 =HHch

1}, 178 Mr)ojo]a &)

Aciellolir #2je] B2 dvle] oA ¥ AME i AMREI A2y &
3 TC2t 7| Contours®] WX} HPE& 7dste ALE ofele} Prt

O 4 w¢lol wtel, Z5E " ol thyl ContoursE 7Yl ¥ &
Z Yo A DAVIC 1,3& A A|Zx)

O UF EMEH oty Helujr]e] Contourse] thsl] 2tS A<3} DAVIC
1. 4o FA1ch

O AdEY HZ32 B4l AMu]lA Contours 7S 83t U3 CFPo AH&¥H F
B Contoursel th¥t €% uj&-& Thal AbwjEch

O 1P 7|kt AJ&®lo] thgt Z]&of chsl] 9 At B et A &3
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£ ool a%¢t BoJtolalwl Siegfried Rausch(Deutsche Telecom)t)
MEL Rzt o g Peter Ketelaar(Philips)& ¢W3lict. E3t 7z} zejas
= Y3t =n ofzje} ).

O Z3Hd Tl W<4(EDB) Contours : &]3 - Peter Ketelaar
O tiz}y "e|njt]o](IMM) Contours : 2]#F Mike Colligan
O #H33 Contours 7|4 : 2|3} Henry Chadwick

2} REEE AYH &L e gl
(1) %39 tlx|¥ Wt (Enhanced Digital Broadcast )

O F7H &Ago] ofeol 2 g} Aol ot 278 758 &sty
218 =2t

- Aol HL A wg AEL L7 A= AW Y W
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O CFP9Q] ARg=Ee}t A% UAL), ZejolAE Aol Aet e HAapEof o
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6 + R
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9 FREY - AHE 7“%“15101/@‘5]“]5“1 Ed, 19
. Tl %-‘iﬁﬁ?lzl ]
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A1 1P71nke] chsty Helur]o] Afu]

IP 89 Jled S5 dey 24850 /Mg ARy 2oz a3 Ipwe
o &%t WEAu| ATt Heln|T]o] L9 ¥ ol W FHS ¢y gt} #Has
2]d 2r|Q(RealAudio) A QJE|UlAtolA] AFtFolxqt, AHH AL Qr|Q |
%, Et 2EHHY vte o] Ha 9oy O EAE E o AAF s
o9 WolX]&= FHolrh AMEE o]-&3¥ Fae ct]&a HElnt)o] MulAgte ¢
2] IPHE 7|Hte R & - oln da HAF & AU o] & 4 g
g FARE 7Rk WebMujLo} B J|E niAe} W] Egto] n]$ 4A =Ho
T el M2 MuAE Hed)] d £ A= FHFo] gt # Aoy
Y Z2EZ(Internet Protocol)& o] &%t tig€st tixY We|mt]o] AulA
% 53], 2rle, vt Wi Mu]AE DAVICOA F3F @ 7= vffak o
Elujtjo] MH|ARHEE F40E AuHT, o} A2 Mu]AE € AL 181y
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1. IP7]%E 2] 7

A AMEEHI e WEe 2 AEL, YEAdA Ay 94F Z2oaug
( 83 A" ) B Ao ( “A|H A ), NGgHez HE (2
H A ) @ AIEA ddshe ZHolth oA WiIolA AA =AY
YW (uni-directional) HAgo]7] wiEe] uj-¢ AU thA (interactivity)S

= Wido], A g Alol A claddt 2y MdYUE AFY 4 9l #ut olgl,
HEte] LEUb wiEn BZRIAT siedol o JEU HA HEHoEN A=
& $E&E FEY + At olEyt THAAN E RIMoME PN U4 TV
Anytime, TV Anywhere, QUE{Ylz} DAVIC ARIES] d5& B3 uisy Wi § A7}
218 Mul& BEE dAFste] et

(3% 3.1)e] 1P 74t 2r]e, vt W] AA] A& 2do] Ao gl
th AHlA AHFAHSP)E= Lrje/Ht]e HAHEE $33 3 F(source encoding),
2f 2 EH(packet encoding) B}, of7|o] MAde] B3 FEHE HIlsle Hog 44
(transport)¥tth. MG A|ARI(DS)S YAHAE, Y (core network) W QE|YE
E3I FE2 A9 X|(Switch)2} 2l-$-E](Router)E FAHT) E3I] IPYE o] &%l
Mu|L8 Hg, AHEAIE Qe Mu]AEA(Quality of Service)E Hgwo] B3t
3l & = JEE St Zo] nf$ Fa3 EAojrh. AM&R} AJARI(SC)S Ay
o2 HE ALE = W3E st ALERloA A LULE AFdte Y€
shedl, IPHE 7|NteR 3 MujAe 2 53] AE(jitter + 2[AA]7he] W3}
F)el AA @ B3I MulAEE B & o¥E &l
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ABIAXIEXE HEAAHY AERIA|AH

(SP:Service Provider) (DS:Delivery System) (SC:Service Consumer)
ASY cortert Access IP Core netwark Access AV decoder
retwork o
Packet encoder ]
Session & Session & ‘
tarspart service transport sexvice
Network service I
Physicel interface - l
() — MR (Vhlticast Router)
t )

Network with IP rulticast, praning and RSVP supported

( 3% 3.1) IP7[R TixY er|e/vt]e W A&y 2Y

( 2% 3.2 ) IP7It 2] A3 AN 2Y
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W ztzte] BAE The3t 2k,
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#HEE 7]7] FF3 o1y AA, A B W JEsplE Bl vy
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o
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AL B3] Bullshe AdulAot FHP AFL2A, Ayt AUy Z My
E4d HAo| ojgs] wiEel, 53 W& (Backbone)o|L} ISDN Ei&= #14WE Ad
(DBS: Direct Broadcasting Service)3} & YMAWS AlL5lE= ZFE LA}
Azpstoiol gtk HHRt MulA2 U7}, ¥FLSS A4 4 ok 84 &
el dl& ISPEE o[ &3te] #8Y 4 A& Fefolth

- AV AHESY QU A sz BAY A%

it FF AEUE T AV ARE AF3} AP AFLEAM, webZ|W ¥F
EE ZHo]|A & o] &% FEF HTIL MH|AE AT 4 gt o] FF Yty
o2, NHUAFEH EAo] olgs] wiEe] AFAA aFE& 3ty Hoke A
& AFAL 3 FF o2 FE AFshs Gel7t € HEo| Atk

2. % A& viA(Local Storage)§ ©]-&%¥ IPYEY HE

Az JeEUE B4 uf Aol A, SHo] o= FE ol HAEE:
HEAU|AE 317 25l E Zled s sfAslor & EAVE oby] Wrlh O FolA
T 7R 2 Bl AU AEA(Q0S: Quality of Service)d EA EAolt), o] £
Aol i3t FAF cietez Y = e AL & delntjo ARNEE 4
B¢ AAE 4 e AAuA(dE &, st=ri&Iy dtj23E A4 ¥
+ QthE $4171&0] £ (o]& FH AXuAl - local storagegtil F-Erl),
A7t EE wAdx e A$EE gy Helntle] AMulAg oo 4
(cache)H @ A Aslo] ARl Zlolth, AL 7|&3 FAHE Hol L 34
o] steriAze JtFo] ¢ 10 ~ 1871d w98 e g sfeksta glom, 2000
dol] H $1003 =2 4t g 5 5MbpsE ¢4&H H|TILE of 4N FE FHY
4+ Q= gake ATY 4 9= HoE oage wel oA vl FAZA A
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o2 wighdch,
ol ZZ FF AAWAE ol &Y evle, vt WHo] ¥ AEEIL (2
# 3.3)of AAI= o] glrh o] A2 &L AAm, WS U FdWE(cable) B

3
FE 2T Zoln, 7o dERAE o &¥ IPY Mu|&7tR] F71%E uEoltt.

&

Sagumsay

B BN LR o |

- | (Virtual Content
1 Shop)

( 2% 3.3) FF AZuiAE o] &% 2], Ht]e YEiMulL HE=
oj2} Zo] I APuiAE AME¥ AMujAFel FHLS vhezt Pl

O LS o] &3 FAAHU & Helnrio{quj& FHe
@ A&7 vl A 7H MulA TS

@A 292 A% (Random Access) 7}s

@ AH&AF "A YWEE& B Al B WY w3 JMe
® vf-§ 7icigl XMoo " JHE

(8 3,2)e] HAIH AulAE 3AA “TV Anywhere” &} “TV Anytime” 2] F7}%]
S& HElE Yol ALY 4 o= ZrZ)o] ciste] dgstd oS3 Zci14].

7} TV Anytime 2%
O|AE MAIZF Ex HAHAINLE ALE= 8% Lr|e vt]e dHolelg& AL
1] TV E= AlghbA PCel 2 wh7lef Qe 7 AXujAo] A2 HUzt

% AgATE Wl Alzel S B 4 TS o] Fd Pl A Aot
FHSEE g Aolrh Felel FERUITIL(VoD) KL FE, AuZo] BE 2
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HEE E ¥ AUAYS BU ASA 270 nheh 4uY ANES FIeHe Ay
A2 J1E Y4 ABA Aok HASIL PO, TV AnytineR ol s U
oz AWEOERE WEHHE 2 SR wo] IR ARl YA A 7w

ATh7t AMg-AE] fFof il AMESEEF & Zojth o]¥t MulAs wed| AME
247t ks A7t d3te FARIES] FFolete SHod® Hxf AUy &=}
of9 =gl A& ¥ uw) IP7IRE of &3 HE[ut]e] Mu]Ag] uf$ T ¢
2wtk

2 MujAY AA &2 FF AFujAe] 53 A™MEE AHH3e oM &
o, & F/RE FE"c)

- SN AU T RijolxE W& A AStE 7 -$(Push mode)
- HtjenfddE o ARSI B3 vic)onidg HuRE F, oA & S5 A FulA
of i W= F¢-

99 WEPAe ASE, AFY ANEL] WG 17} st=yel mel he
A9E Th U,

- AbgAtel A% YHA
- Thel=KAgent)ol &% YA

AHEAHE ThE 3 2 ofg & Folo] Wsle AREE ARE + rh

- ZZ21YWQNN(EPG: Electronic Program Guide)& I XR3slo BEA AUVEEF A
o &
[ Jare]
- AE U] WebH|o|A| & Hi EFZ2IPE HY
- T2 AlH F7to] L} HJi(embedded reference)E R B HAHIEE
o
Hal YEEE &S HIE ARSI E Y

olglofl MulA AZYAIZF H|HAZRLE (&, Ll IPFLE offte] tlEE=E
= YHE o4 4 ) ARER} 7‘178%"7}01] E3d 7AUEE LS {1 F4,
Ol & AMERIOA &8 AEARE EEE 3= WHE A& + dUCh

g AR} A7 29 JEEE AMEA ZEY(Profile)E wle] A3}
Eow, thE|X(agent)7t UEUlolLl HEAEE AR HASI ALEAL 7] Zo

g ZR2IRE 5o Au|ste] AR F, AREAMA A ¥ 22Oy
ES dHFEE ¢ 4% 9rth o] Z-, tield(agent)o] A AUHME F, AR
247F A A]FEE Fof disiMY AFHEE dlojof Tt} ot HLE el Wb
Zgauz gdo] A4Eo = Mu|AA KR (Service Information)E o] &3lo] A&
27 B3 272 &L Ao XRSIES (filtering) F¥H3I= Zlo] Hx] &
& Pefrt & Zoletal Azt
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Hlt] vl A4:(Video file transfer)Au]A& 1 on] 22 ¢lejuldto|} 7]
El W& B3l AREAZE AE4E ol & JMY vt oA dile AYMEE
ZE AYufAE ThEEE U0} ALESHs AMU|AE WITHL

L}, TV Anywhere 2%

O|AL Z|E TV W3 Z2 AMulL&E IPYA 3= RALE, 7]& DAVIC MulA
gt e HL AHERle FAHES WA 2EY 4 ¢l 1P Aot
(point-to-multipoint) F&E& B3l AFEA7L W4-& MEgitis Aol dEUS
53 g8 delnt]jo] Hulart JHedtA EHH, A AR EE F7HHS
2 Y WHAMHAE g Ao AUFHYW Fo], Aol dAEE ol
293 AgE glo]l Aejulel]l GZH U WEJoAMY UHS AEE £ UA =
th ole} L 1P g2 or|e A{WLoE ¥EH 4 oth

[P o] &%t wh4-Au]Le JHedt AL E TS s & 4 Qlth

@ AA o Fo] JER], ARSIV} Wste XYY W& UEUE B3 B A
vl A

- ojufl, JEjUL] AL FEAuFE AMujaFEHo] BAEA = AL FF AZ |
Al(local storage)& o]-&3l s|AY 4 qlch

@ BFAIZre] ol wA] ¢k3 @ AlglolA #Ad A
Ao AF3t= Ml

@ th& olF wWe|u|t]joj(mobile multimedia)Aju]L + FAd <l
IP)& o]&3t] HE|u|T]e] MulAE AF

o
rEl
%
=
T ok
f
rr
X
oF
of
flo

3. AUz} DAVICY] TS BX iy WS AMu|s 2Y
IPgo] &% He|mtio] Mulio] AMEEHT, IPHE o] &3t WEste A o

olx, 71&e] WEAulael ABU(AE &l WebMulL)E AFdl FIFAY
At Mulag] F&o] Zhssith O 744 ¥ H7h (27 3.4)e] AAIF o] 9lch

- 60 -



End-Service Core Network Unidirectional End-Service

Provider Access Network  Consumer System
System AQ Ad A
Broadcast|] 51,82

Server N STB

I /

Inter-

e | $1,52, s4

Service

Provider

( 2% 3.4 ) 8¥A¥ o313 (Enhanced Interactive) W Au|A By

—

Ol AL AMY T2 ti&F HE[ntlo] UEYHE Fd AWFY Y&S 4
313, Ao WAL o -85t FHAEE FET Helolrh oluf, AU
& B3 WSS AYsiAY, WEH A AFEHe o8 R AulAE e + A
=5 4+ e, 7t AURIRF 3 JIRE &A% o3t ek

— Y

@ dERE B3] FI1 AR AT

@ AEY A=IERS] A (EE CD-ROMo|L} DVD-ROMUI-E-2He] ¢A)
Q AEIRE o &3t Helt ofehx3t

@ Web A

4. IP7IRF S Fa Vel £A4d

ARt et EAH tf&% Helnjo] Mulat E8(00S) B3
A ol 2419 uol A8 o8& Zlo] HAlo|th ol& $]3] DAVICH M=
IPE 7|%te 2 35, Mul&FEAE B3 5 o dx IP7IME Fosia o
£ DAVICQIEglulo]gtal 33t glch DAVIC ¢lEehle] tidl 7lgd EXFE
A A5 AFsZI2 3, & Folde 2 2] IP7|Rt th&% HEln|
Tlo] Aul2eolXe] 7l&d EAAE i3l 7leiich

7h 1P7IRE R Wby oAy W el A

219 &8 AMulA B Z TV Anytime 2} TV Anywhereo] H#H dWtd FEA|A 7}
QFAEE Tt ol
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- A&t £=X41(CA: Conditional Access) W R.QHSecurity)?] ¥4 @ QlE]ulAte] A 2]
ol BEFE AFEH, AU AEAR] & £ UEF stojof gt ® 2
£ Ao AAH AYNER APH A £ e 5ok A shssia,
AF-2 JAl REH F IS dtojof 3t

- A d(Latency)EA : MulA7t ARERIZY =y 7)o AAAYA XHET] siME=
271X gl AF o] & M ol Ho] LE& 3dlojof il

- ojtjo] FIHY EA] ¢ IPAZY X ddo| JPHAIRE, vl u[tjezte] %7
& U4E + UEe ol "asitt

- HE[FIAE : PR WE& 21T HEIFNAETL JHssloiof il

- AV IR EA : AMEAF vhE, AREAIZEA| Y] B4l AR §3}E 2ElY A}
|2 el UE 5 UEF AUE, FTF LT ASFololof ¥r}

- A/V mt]e] FE&3} : ARERL ©hd, AMERIZIR| ] BAl MEe LS 38 sly
A2 FHol wE ¢ e ASY FIEH BES AFEBloof ¥l

- AME Az yujAold @ AEAHOE HU3le ARIEE 3 AUY 4 =
Hhe] el

Ll AdEUe] AES % iy oA W e 4%

ThHeS AEU3} DAVICY dF& B ul3y W AMuls 2z dad odutky
d EAE3 8 Apelrh,

- AMEAR QA% : U3 Webido] HZEHE AUNEL o|F, £ ¢xgt T
ANED FEE w3} WebZbo] ABE UA 2 Faly 4= glojo} gic)

- Enlas)s o PdolA AAE WebAr2JURLE Enld ¥ 4= gl 71%o] glojof
3tc}

- ol BRI ¢ Webdto] EAY ARE YR AW W F gd 4+
olo} g},

th ARIE F5slo] AW vty 27A% W Jled A3

flol A Z1&dt TV Anytime 72 MU|AE #3iMe &3t E2 7led £4F
aLg{stojof i,

- Mu]AFHB(SI: Service Information)®} ZTEI1RARW(PSI: Program Specific
Information)®] ¥3 : th&e] JEE A = JEF Y53 webidolr A
Slojof & Mu| AR (SI)9} ZEIYAK(PSI)Y] o] Hasir],

AFE-R}7Y olu] oot ARIEE 37 W4Ad R WA MR AFLE A JHs
SIEE HWAH 3 AR EE Folof Fich

&0l A Web-pageE AHAY 79 oo AUH HX(reference) BE (AE &
o] IRLZK.)E A|-&3}ojof gl
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S Adgol A DSM-CCE o] &3l TIEEEY 4 AUAEF IUE A¥Y +
3lojo} gl
CHEEEE 54 H|t]e sjdS WebdolM AFE 4 glojof rh

=

rr

- Ht]e vl ThEE Z2EFE : IPYOA vitjenid S tleREY 4 )
2EFo] Haslct

- Ur[Ale] dE 23t MPEG ERAXTE AER (Transport Stream)u]] AR : 3 =
EOFUL oy HNIHE Aol uu]AOEY £ EF MPEG-TSo| 713 RE
Y& T Uojof gt

- BE B3I REHRY 0 §F Z2IYE BAA, B, 54, EE e
WS AAY £ A F Y EFE HIF¥y] RU(RDM: Reference Decoder
Model)& ¥Asloof §icl,

- vjr]eutd oheE %t Al (Transaction) R|{ : MPEG-TSU} IPE o] &3}o] u
r] 29t & the ¥ Ae(Transaction) & ALY 4 glojo} e},

- SRZE I QlEHolA  FHAAHulM|(local storage)o] AAE EARE
2 E#](transport stream)& Je], Y, F&(retrieve)¥ F QEE LLgT
%8 QIe}sf|o] A(API: Application Program Interface)& % 2]s}lojo} 3t}

- 7|E}
mHetdole] Zu AA
X185 8l (usage permission)Z H. AL wby

ol 7leqt TV AnywhereRd8] AMHIAE fsidE theat 22 7led EAE

18 stofof it}

- Byl $88 AT AZFolR(scalable) ool B WTlL, orje AE
oy =

- 2EYY ovle, HTILY FIUE oF 4 A& A

- 2EYHY ovle, uUe W 5% FRE EAHoE A

- AEMRY o2, HlTle RUALE/WEALEE MUY 4+ glofof ¥k,

- ABUYS ANES AgAllA HAE 4 USH EE HI3Y] BYY B3

X
$317) 9l m2E

f
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A2 DAVIC QIE g}yl

1. A&

71E JEY JIZelE 7Wte R & A§HH EH(Best-effort)$] WE[un|T]jo] Au]
£2E FUFOE FI8IA e UdEY AMEANES 2FE FE5A4 £ g B
gt opulel, &FE Y3 mI oyl o] EAE A3IY] #% whHLE, NGI
{Next Generation Internet) &-& Internet 112} ZL Z2HEy] ZAPE| T QO
w8 7 FE AAAA A olEE AlsE HAEM F3UHA EA
AA PololA, FAglel AIEL AL AMHEAESY JAHUE B3 i3 HE]
ojc]jo] MulA Qo chyt AlFEt A Whde]l "astA ol

DAVICO| A= o] & 913 1998 3¥H-E dFL =] E 7l 773 2EE A7
yom, ol A& 7|7t He WEHYAAE DAVIC EzPU[15]0] 2l B4 3}
deh o7lelA 53] dEetdojela & AL 7|&Y AE{yle] 42 Halztof ¢
3] 4= E5F vl dE5W(network of networks)¢l Zzb= ge], DAVIC ¢l
Egfdle  JIE AU 100ZREE RREA, s BEFA
(Administrative Domain)oj 2]8] Feg|E= IPHolgl= A& ZARsH7] Y3 ¢lEsg}
Y(Intranet)ojels £ol& AMR-319lct (28|22, DAVIC Intranetg BA4HE e 7]
dul Ak Q=S o2 thgsiels Aztshd ¢ELH. DAVICS DAVICAIE e
o] HE oA B, F3, B £ 5& EAsE 1P 7Nk A4dE 1EA
W4y, iy 9 AZY gejntle] MulAE AT ¢ ol

o] & $I8l DAVIC UE&HIL oln] IP 7|& W ALY EESE 43313 d& WS
¥E3} 7] (olE& &W IETF: Internet Engineering Task Force) ¥%3}2] FE.S
¥|3taL IETFS Ef IP EE3} 7)ol MUH J&s& 84 7|le2AM it E43
o, Yo% F-9 DAVIC Al&F] 7 AE B} IP &3 7o HIFFHL2E Aoyt
224 A AU L4 EE FESIe Ada e 3= =¥ VS
ola alc}l.

2. DAVIC QIEgYl X

DAVIC QlEelyle] 227} 13§ 5.10] A ¥ glth. DAVIC IEehlE wi A
2BE AR 7 T et o JHA] Ve HAHF a4t e FHE
AElo] olch. &, 7|2 DAVICY] Eul(Distribution) WE#Ql ATMO|L} WAN(Wide
Area Network) gt ofu]g}, 2% Hu W4]Ql IP over SDH/Satellite®} T2 A
g YELY, ) A A U EL(Home Access Network) LE|3L LANG & @47
A% 2 £ e YHelE FA"Hch EIR AHME AdA,  AZoiEgapgzt
(third party signaling), X|$IA|AE] AlYPA} (support system)S& FEIIF &
AU A AN XSS DAVIC AlAE] oA WAN, Eelo]dE-AMu(client/server

)’ ?—}:
tfct(end-to-end), = Au] Eu] A]AEl(contribution system)S EgF QMA
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A& o838l && AMulAE AFY £ 9t FEIE FHo 9lrh

(2% 3.5) DAVIC QIE&}

DAVIC QEzYES 5Y F38 UEYF4(network address)E A}E-3h= 3tite]
#E dYgo® & 4 drk (I¥ 3.5)o FAEH] & UdEHoAER tiE T
t}.

- D-I1 (DAVIC-Internet) QlE]So]A: DAVIC QEzluz} 7]1& QEUE dAsi=y
ast 7155& 43 odE & DAVIC AEeido] Al FA(private
address)& AH&she 2%, 7I€ dHYI dFAEH7] A E F4 HE J5d
NAT(Network Address Translation)”} "R3ltl, =3t HE|FJAE(multicast), A
| AEZ(QS) 52 Z2BE 9% B FA(Policy Control) ¥WH(mechanism)®
o 31A "l

- D-D (DAVIC-DAVIC) QIE|So]A: E7]2] DAVIC QlEglde A% JAst=y LS
g 7eES A3 Y, 4, AF(billing)o] FAAY 3 Aol T A&
B 7tell Hdsl] ufEol (UFo] BT DAVIC UAEz=IUe]7] wjEolth) H& AF
o] &ol3}li A2 Jeg& UHY 4 gl F4& FEES ¥/ $i¥ Prefix 2
ol AMEH = gleLt RAZE 755l tidt A7t o st

- D-H (DAVIC-Home Network) QlEISo]j4: DAVIC ¢lEa}ulz} 6] DAVIC & UEYS
Adst=r] WL JHES F3Y. E UEYS DAVIC dE=E AA DAVIC
£.& u| DAVIC ISPE Y 4 glofof %t}

- D-ISP (DAVIC-ISP) ¢lE|mjo]<: DAVIC ¢lEalulz} ] DAVIC ISPE ¢IZsie=d ¥
23 71558 FA%. H] DAVIC ISP: DAVICZ} HIDAVIC & UEH3} Aol 7hs
sjof gicl,

3. DAVIC QEg}UY &4

DAVIC QIEPE ole] 7 §8% H4& 7R Qrk WA VEYE Y=
debs QEdel A& STl 24 UEYuit theel goldt ALY FAE ¥

_65...



Yo 2 Q3] cirhth(end-to-end) ZHe] AF{H e, AMYY, FAHAHEY W A
g3 8o ojfc), EZF AEMl AFF FEL U=E IETFUGNE §F 44
2o whE @ AIENE £FA]7]7] £13 SAUE viAlERE, HH3] $LTED
W2 4% (transport) Ztell, E= AARNY ZF F-29 4HH 4 Edo i3t
FEoIU BEE THEVIR A E7Hssitl. LEul IPHAYY HEu|t]e] Muls
o] 4FE F3iME dF FEolgY Mu|AEH(QS)E BRAY 4 glofo} 3y,
ol& ¢l IP7I4l W LfFoMe 4% (transport) AF3} & ASY A&
¥ AZabg, agla A4 UR-e] o iR Adojtt 44 9 F ALY A4
zhg2-o] AAAA EFHI "W R0t olE 93] DAVICE o Fof2] Ay 3te]
TAE 23 e WS IHUAEY 49 BAE st YHLRE 1PN thg
7 dEelnjt]o] Hu]AE % AlAY eARE EEI3IIL 9don, ol &}
X Jpuhg DAVIC QlEg}Jlojgl HE31 ¢glrl, g ERE, DAVIC JEzZIUL FHolx
T3 22 FobollA oyt dejula xpddE& 7Hdch

- HE[FNAE Fuf} F4t HAP M (replication policy)

- gltigh(end-to-end) ZAEZS] xPH 3L Au]A(differentiated service)
- 2834 (Application Accounting), A]ZLd® (signaling)

- contribution/distribution A|A&® 37

- DAVIC IEz}Yl 7te] A% diolel et a%

- gofigk JIEPY MulA AHolgE 9%t Betnt Bl AlARY B

(2% 3.6)2 DAVIC QJQEzIHe I/ HY& o8¢ Fr7tx e &84 d
& TASl: itk o] 9 REL mAVIC QEz=Y b Y ddo] FHojglo
ctefgl(end-to-end) MH]AFEA AH|o|71 7Hsshy ol FE£2 TUL UEHO|LE
ARESEAIRE Z7he] dut QIEYE AX I ZFfololM Wiy MujAEA HA
o] Z-foltl.

Controlled QoS

DAVIC Intmrat

Same Interfdces

Uncontrolled QoS

(2% 3.6) DAVIC QlEglyl E4d2] o
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(2% 3.6)8 ¥ A BE w3 9o F4FFL [EF EES WEDES THY
A EA7 gk U, DAVICAEIAY ASE A4S dste AulAEUS
wtigie 2 BAselE 4 glenE, Ad shXst uje Ach

4. DAVIC QEg}e] & 7AE
DAVIC QIEallg £ [P7]2 tj&% Wejultio] AH|AE 918 AHY HE 7]
2ol Tt A&d 2T A FelshH theat BTHI6).

7h Aty oAb

- A4 DAVIC AEHe HEEE &F40] Mo & &7 24 F I FL
gt A2 FAdo] glojof itk Aot} &, DAVIC JIEHAE Eafof] &= &
W A Jle®w oflel, W A Syt UEYHIZ:E fdME 29 £
glojo} gt} o & EW, IP7IRE Mu]A8 SH§ Q3zelst ISDNo|EX] FTTH, E
PSINe| = &R] H|&E Huli Hof glojA xpo]7t & &= UARE &8 7Me 1]
of 3ln, §F AMulAL Z2EEE JPE a47]|eo] AL =z HelE A
e oMt old FWelM nrjee] AP, A&ARAdolA= MPEG-4it,
H.2630], 8|3 IA&adolr= MPEG-27} AlREE= %, A% 3(scalable) H|T]
2 233 71&& AUy Ao Aot I HFFA Jled AU Alay
Tz ZEF HZ ¢glol FHoA ety AR 88 £ U FAAY
& 7HAoF ¥l

- 418’4 (Pragnatism): DAVIC QEzlle] HEEE &F4L [ETFY F4& oy
E3LEF stojof il

- F22] 89X (Architecture flexibility): DAVIC ¢lEgldl FZRE= 84 AUA
AAE0] & Mul& AGALEo] Utk 2R/ &7 AHE 88 £ e P
7} Hojof jith ol& Eol, ¥ AR IP7]5E JHL Fo FES AARE
AABHs 4, thE Al ol thE FElE T X Jlojo} ¥t EY
AE ThE DAVIC ¢EzIIS 29 ZxtoA gd 4 J=F I F271 |3
ojof %),

- okl Selo]dlE x| 4d: DAVIC QIE&tY & TVs, PCs, NCs(Network Computers),
NetPC, PDAs, WebTVs H3} Z2 clast R3] ZeloldEE XU 4 Qlojo}
gict, ojuf AREAIEE] 7 EelojdEE AR o E £&84 4 (Quality)& $
S| gt 7|8 E-L MulaAE BREI AF HE 4 dlojof ¥rt

- 2 ZPETE ARRE rhokdt AMu|A(Multiple Service Platform): 2% %}
ZofA] & uf, DAVIC QIEghdl2, 3}, wHelu|t]o, W<, oo} MujAEz
22 thokgt Heje] MujAE e AdZetigol A AFSIAL e Ho|BEg olgd
thoFgt MulAEL St IP SREASOA ALE 5= Qlojo} grh EFL, BAY
H EA MulaA U O3] 92 Nula BREE AFH 4 olojof gt

- 2423} B A(Billing and accounting): DAVIC QEzl2 UEHAIYUL] AME &

R
&l

1

P
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BE F&23l3 o|& 714 FHE HAY 4 Qlojof $irh 53] FHo] BFH A
vl 28] 2F 7152 IP BHAA EAH FF AMu]Le g AU d€s
gic},

- X QK Security): DAVIC <QEz}d2 Al&x} QlF(authentication), Q17K
authorization), #HEIE UIF 3} (encryption)E3} T2 Hel 7|%& x| Hdlof 3t
c}.

- Ao e EA: DAVIC QEZIUL MAl o x2] o] JulEolAE ¢t
Hr)h olggt #3e] ¥ 1A ole v rh thergt AW Muls AF o
21Zboll F5% AL JFE Folof sh= FF: Ao wlely = 7de] IPES
o] ©3o] FeEoejol s}= 73 DAVIC JJEehie T2 Y EYAIGAIEOA
T = ofof 3l= 73,

LU, FAY QA
(1) A 2 AZE LA
(2% 3.7)& DAVIC JEZIE A2AS(Level 2)8 UFolr £ EFoltl

DAVIC JEeAL TiYd AS2 7IeES A& ¥ Zoj2g, shte dEeid
ol odel Ztxl8 AS2 7leEE 3&3fok "t

(18 3.7) DAVIC QEzIY A2

Jy Z2EE AU AEYHO|AE FAste AYE Yesta BERSHA s
s A, DAVICR 4 2dg EeAlA  “shte] DAVIC JEeRE & 3lLte] AF2
&’ o YH sl FA3 AYS HA AR AF L Yrh o|yYA o=
A A9 AEzHe BAA LAY = e Ay EAFES T AFE 4 dch
& o], DAVIC QJEzZIYL A$LAEE AIMS AFEYE & 93, 48a1dE A}
S8 4 glon, o] e FHoA LR st= AZ2Y 7&S ME olE 5 gl
th =3 dE|ANAE TS AF2Y dA AFE ZEe AS2t /U ALE
(unicast) &L HEE 7]AE(broadcast) 7|Hlo]Lto] wlgfa] 8k W 4 9lo
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o, X3 JEY Mu|2FELe F9E SHE AEEIF ZRrid(shared BW)OILE 5
i (explicit BW)olukol miet Hebd 4= dle Zolth wetd UELY/Auls A
Axte] Waol utel Thdd AF29 7leE 383l (Plug) DAVIC JAEUAE 74
Y 4 U=F AR gt B AH2AS Jlgde & UEHE EPsta A
o 918} vis3tAl Z FEE & sfok Hrh

(2) Al 3 AZH &5 A%

DAVIC Q1Eghll g AIF32 UYXelMd & EFo| (27 3.8)ol il 7Y FL2
3t ol 2 F&/0lF, 2H¥, UEYTFZ(Topology), MulAFH, HE|FILE

(13 3.8) DAVIC JIEz&IY AZ3

5. IPF48} F4-%o](Addressing and Naming) A
DAVIC QJEehle thge] Fa¥e] 278 THEslojo}b §ith

- Tt F4A A (Addressing Homogeneity): 3] DAVIC IE2P UoA & 3 Al
AL F4£& AMgsle] 54U DAVIC QIEgplufol F4 HAQC] eyl 7t
53t =F slojof i

- Global addressing: 7|22 QEjUlzte] AZAHE wol7l H3l 7Hestd F5%
FA A 1P F4LE AMSSIES Tl

- Private addressing’ WeF DAVIC ¢lEglulo] S EH FA] [P 48 FES| HXE
512 By A A FAE ARESHE Zlo] FHEEHLU AdE Ul ThE DAVIC 9
ozt ZH3l7] AT AEuHolA, & AolEso] AAA HEHET F7t antHclh
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6. IP UESY =|EA]
7h A UESY Zgdea

DAVIC QJIEzIAL 1 ZZA off gt Feld] gAML UEYIRE ZE& +
olt), o]l& So] IEEF1394 EX= Ethernetg 7|¥le® ¥ & UESY, ATM/$|A
(Satellite)/ #Ho]E(Cable)} B MM A EAE, Frame Relay/ATM/L2TP(Layer 2
Tunneling Protocol)®} Zr& ISP2le] AAMA v 5& 2+ 4 Qlr} DAVIC QIE
gilol M= olggt thargh JAlA WAE A|AHeR A A 175,50
BE A& HFz BUE F sty ¥&t}

H(Host), HN(Home Network), NT{Nstwork Terminator), HE(Headend)

(2% 3.9) dAMA R Bl (Access Reference Model)

(19 3.9)8 & F404E2 vhaat drh INZ FUE¥(Home Network)E 2
o)ste, ZHEUY 7171E& UEH LSS ddY Aoth He FUEYHYY 245 &
2£E(Host)& wWdhed oE & TV, IFE, VR 53 &2 7I71& 44 4+ 4
tl. NTE A% (Access Network)E& Fgtsts wlEthalx|(Network Terminator)E
ol FUEHS (2§ 3.9)8 ¥ STHANT) |FoAFE 713 d9uo] &3}
L RrE 1&g oun|siy, NTRLEZLZE dHA UESH(access network)o] 2lcl.
HE: &l=¢l=(Headend) B2A AMEx1EL HEE B3t AW AFYGAHISP:
Internet Service Provider)2} ¢1ZFch DAVIC JEgluloAE 713 RE A%
& 283 B 93l EUEYH] JHAUEYE ZHZ HelH(Point-to-Point )3}

HECIAE WAl 08 Leo] 3188t Tt
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Broadeast (e. gEtherned) |

Broadcadt (e g Ethernst) |
7

= |
Point-to-Poirt (e.g ATM VCs)

(2 3.10) & UESY
(1) A& & JEY(Point-to-point Home Network)

FIAEZL W FebA] NTo] Z+2zh E3 4 HoiH(point to point) ¢
= 3$E oS F IRE 24Y + drh

- Real point to point @Z: E UEYAZ2 J|&eo] AIMI Lo] LEFHo="
point-to- point A& 71X ZH-$-.

- Emulated point to point ¥Z: & UYEYAZE27|&0] Ethernet3} o] BHE =)
2E 54& 7ML TAE NTZHY] AZAL L2TP T3 7]&g AHE3) point
to point A& st 7 Folth

(2) BEEINAE E Y E (Broadcast Home Network)

o AFE BAEG W FUAA NIxjolo] HIEARAE g AT st 3
S-olct. ojufx flo] Hcojd ¥ WUEHZH T o] AF2 Jeo] Y BTy
A2EY £5 913, HAold dZA¢ o emulation¥t FEE A& 4 9l
(3) dAl& VESY

A A VEYHLS FA o A7 S/FE FEHY, AL UEYYPA & UE
3} npRARE o clE HElE emulation® £ = gt (IF 3.11)o] YA

WEATHY RE Z$E RelFa gt

th & (Point to point): NTE HE(Head end)o] ZrjA T AAS}IE= BAHA UE

A
4
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- oFul3l w2 ey AE (Bi-directional Broadcast): NT7} ¢4 4&7] d3s 3
8 UEY F2 BHIZEJ|AEE emulation 3h= FAlolE UEHI L2 g4
W ES]

W2 d (Back-channel )& 2zt Qe dW3¥ HEZI|AE  (uni-directional
Broadcast): W3} B ey AEL JIBFAYEES Zt ¢Qlon, PSINI} & tlE
UEYES FE3 Wajdg o83l NTolA HEZIR] HojF o2 FA=E]A daja
UESY,

Unidirectional Broadcast plus
backchannel(e.g: CableN ets + POTS)

(27 3.11) YA UHESY

e AAALY Zegela

flolA AW tigT F VEYI GAL YEY FHE T DAVIC JE=H
o X2l HAA JHA Avteles ot Zrh

(1) Heid JA22 Fold & vEY

o] Bt F VEYI JH& BEI Hoj¥d AEA 2 F27 (39 3.12)
of ZAIE] glen, o F% "e Fdo4+ ThH Arh

- PPP(point-to-point) ZEREEF: o] FRME AejYze &L 93t HA
PPPEEEZo] Wasltl, TAENA ISP7IA] Hcfd AZo] Fojof sty oluf
PPPEEEZS AIE3lo] IPHS, A4, Zgojy 53 A& ZRE P
ir}, 318, PPP TR EI L A} O TN, ATM, ISDN, FREZ} e tlorgt A
2 7lees EEY &+ A4 Heh

- NTe] @32 NT8] Zf-oll& PPP7F NTE AA7P7I% 317] wfgofl NT 1 xpAjof
AE IPE Yy "ol ol 2EE, NTE ISIN 25 & 29X} ¢
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Af 75Tt ztod Hri,

- IPFRAZRA: IP 45 33 EFHL DHCPE AMES T3 gwdo| A =Hojof s}
Y] F71 @ ZAE DAVICo|A] F3t3 Qlch. 12|31 DHCPE AMEY ZH¢
A= ISPo $]x|351A Hrth

1 PPP

Access
PPP
static or server or
dynamic proxy
addresses

(29 3.12) Heid dAx
(2) HAoid AL} BEEFAE F UEY

o] Zfe & UEYS BEEIAE Yajolal, dAie Hrldd FE2A, 2

FZ7F (3% 3.12)0 A} Hr).

- PPP(point-to-point) 2 EE : NToA ISPZ}A| point to point Layer 2% 37}
olojof BIEE, IP W4, YaKE, Zgoly T #TL FEHE YA 9l
PPPEZR2EFo| Wasicl. ¢ Z$9 nlisixE, PPP ZEEFES AMEUSE
#, ATM, ISDN, FR 53} 2 ctiudt AF2 7leES ¥8H + A Heh

- NT&] 2327 : NT8 -9 PPP7} NTollA FEts]7] wiEol NTRIAZF IPE X
¥ Wert glen IsPol &siy HUFH WHSE o3y 4 Qlojol jith EE
£%ke] 2}9¥ e 7HXAL glejof "l

- IPFAZZ P F4E B F2 DHCPE AFRY 53 gdo] A Folof shu}
SAYYe] F71 € A& 45t gl Le|a DHCPE AMEE 3% Myl ISP
of #IXI8tAl Hcl TAETL 23 DHCP MW EHE F4£F 7M¥& 5 UL NT
2] DHCP =&} (proxy)E B = gltl

(3) Walid S 23 ole AW BREslLE qaA Held SUESY

o] ASE & UEHLS HUA o], HEZREH NI7HY| Qe HEEsas Ay
& 23 ot ASEA, YT WAYS Esio] NIk HEE H<o] B APoln,
1 74e (2% 3.13)% Pt

- PPP(point-to-point) ZEEE: o] AP FTAEY ISPZof Al AZo] Wad
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gofl A Ezfste, o|juf PPPEEEE Y Z2 Huid Z2EFo| x| UEojof it}
- NT8] @327 HEEIIAE afdo] NTolA Ftt 57| wfjEoll NTo|lA IPE x|
g gert gom il TAENA FRE ALY £ ds Y J5E A
3 9lojof Hrl.
- ARP(Address Resolution Protocol): HEZ} {3l AZ2 FAE Uo]elE AWs}
7] $l3lME, EALETL NI MAC 4 JAd & 4 Qlojo} giry, ‘ﬁzﬂi—-
3 i Yol gl FHololA DAVICHN = &% AFE BAE drn

Broadcast

(4) WAL 2t Qe YWY HESHIAE JM28 HESIFIAE F UESY

o] A% F UEYE HISHAE Waloln, HEZHE NIZIXE gyt REE
AAE AU 23 Y ALSA, NTE HES 459 Wade ol Yo
£ Afolth, 2 Aol (28 3.14)e] EAHS] gtk

- PPP(point-to-point) ZEEF : FAF @ Ate|ed utel o8 7Hssde] 9l
S 4 gley, W xdAte] NTo} ISP Huld o] "Wasin, o] ¢ PPP
a2 e Fo| a3}

- NTe] 23237 : IPE X Yslofof Fir}

- DHCP : HR¥ 7% NI+ Z&A|(proxy) DHCP7|'5-= AFH = glojok ¥l

~ L2TP(1)

Broadcast

M
PPP =

(0% 3.14) HEEFNAE ML} BHESI|AE FHUEY

(5) FUYY EREINAE AAiot HREHNAE B Huf & UESY
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Broadcast

o

(2% 3.15) Y3k BB SI|AE MA
7. HE|FJAE =

HE|NAES FUMAY (53 TAEE tyes 3 HE=ga
2EE o2 §)2 Sy elY dojy AS %*4°§ 53 215 32
A dolg & A= AE B gl 01041 LE {2 Y|
ALESto] Azt HE[FIAR Y MR S8 BEREE UEYY tfygs
B2 AMESHEA AHY §F T2AE JFoA BEE Helsia W%MI *’%v}“
Zolth, ol& #l8) (¥ 3.16)0] = A3 o] thE Ul 714 8 84 Y =2
AAME Be¥ict
- HE|FIAE ZAE 0% FF HEIAE F4E AMESI] FH O1F
- HE]FIAE 3£LE I8 o W HE: o/ A% 1§ Huy FEY JAE H

HeE % AN =2EE
- HE[AAE LY FRE HUdle TLAE IFLE U AAFLE AL

2%t Bl LEY] R EE
- HE[FIAE §§: HEFIAE ZEE 45t A7t &8 Z2EE




HE|NAY S =7t HEFNAE 2§ ¥AS AT 42 S A E szt ule}
AA AR 713 412 7k HegjAy F A E FRHEch S22 7Y
HE|F|AY AJARL e TAE OFoME & 23y 4RI ZAY FHoE
OF A77 Wste Afole EAAE ZHRIAL gth ol& #I% tiEF Z2EZY
o2& ST-1I(Stream Protocol Version II), XTP(Xpress Transport Protocol)z}
MTP(Multicast Transport Protocol)Z} lth. =41z} 7]Rke] HE[FNAE AlLHS
A=A} 714 Al AR o]y TBH S REUY ZO0F DAVIC dEetyloA ARt 1P
HE|F|AY ZEEFo] FdF ZEEFo|T

o] Z2EFY FiE IPv4e D FWL F4£E AMESIL dledl, A 4xlg] HIE
= 11108 A3t o, $£42 Hel= 224.0,0.08€ 239, 255, 255, 2557 &[Tt of 7]of
Al 224,0.0.0%8E 224.0.0.2557}A| = 2198 ZREZ F2 r}E A4 L5 A
AE FLoln, 2 o dutdel HEFILAE F4E FE 73Tl

3, HE|FIAE IAE OFo] Hsl] fME F kA HAe] dled, A
Hej= FAET (3t 2Fo F 23 (join)dte FFoln, Frizls &2 A
Bul(subnet) 2] HEIFNAE gl9EJ} ITAEA W4 He 23S KUz ¥
& ks TAEV} oo Sshs Afolth ol TLE Ho/iE &, IA
E w4l #e|E ¢3] IGMP(Internet Group Management Protocol) ZEEE-E A}
£ttt

IAE OFo] AL dF ZAEY} olo] HosiA HE ulolelE HE3l ok
HEy o8 A&HLR 3] f3A eeY ZEEF| WastA Hch ot el
28 Z2EZL J|&Y FUNAE e Wi UEY EEZXY WHe O
F Wui4le Wile] AAZ2E WEHL A Fugle] FASA tiAsol He
"N B4 QAN hEA A oF ¥iTh MBONES] Hito® Qs Al 71 wol
AMR-ESL Q= ZE2EEZE= DVMRP(Distance-Vector Multicasting Routing
Protocol )2} MOSPF(Multicast Extensions to Open Shortest Path First), 8|3,
olEo] JIXZ e EAHE F 53 HP4A UYE FES ¥
PIM(Protocol -Independent Multicast)®} CBT(Core-Based Tress)7} QlT}. o] ZEE
ol B AAT &L AH RFCE HaLsty] wlgitt,

[P o] &%t whd MulA &, AXZL AEY AMu]AE 9% DAVIC JIEetY
AL 7182 FUNAE uhitialo] ¢lolA AF¥ w4l IP HEFIAEE %
£3te], T 9 AMuje e #AS] EAr)h IP 7]4ke DAVIC JIEzPIA =
MujAaEdo] RAH Ay &/AMnjL 8t ozl HE|FIAE §&/Mu]L7)
2] A3t AL nf$ FL23 2FAERIY o]& 5] HE|FNLAE ARSI} &-&
M)A AEAY] MulAEA QTAYE 3 UEYHoM Ut AAzdo] ¥
st drt o] o] HEFHUL AS 71EY AT H8 UEHI KA
{4 UEYA A, HEFIAE UEYE o|L8 BREI2E Mu|&7t 7Hss] 3
th ESH ThFgt 272 DAVIC 3-8 X|Wsfof el whet Mu]AEFEHE fALE
HAste WElFNAE 714 #n ol AEAE $AHLE = HEFAY Jled
AH e Hasiet, o]EL $4(transport) AF, WEHY(network) AlF F2 34
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wWal(ol & Eol, IP multicast over ATM 5 )28 X|#do] 7Hs3lct

tiokst WHE|FIAE  S8/An]A2] d®, MPEG-2 HYXE RTSP(Real-Time
Streaming Protocol )3} RTP(Real-time Transport Protocol) ZZEFZ-S o]|-L35}0]
Mu|AShe 2EA oEy A 2ELY Au|Ae AAY MHE &3 v A
AlZE X B3 AMula 5 ALY £ otk o|Eo thgt A HdE-2 ¥ e
“IV Anytime/Anywhere $|3t A|&¥] §3 ZFE” P2 AAHoh

7t A&’ o 4ANE HEFIAYE AYsh] fl3 eyt 87 AMYES ohe
Zrl.

- MulA AMERL (BREEINAE ARER]): IP HE|HAEE ¥y HelE 984
IGMP Z2EFES AMESIY Muls ARER AJ&HE HE[FIAY §&/u&E ¢
A IGMPE AHE-E ZAE J1¥rh

- Al AgR (BEEIPAE AMu]): HEFIAE Mul&E AHF 317 $lsiAe
AW E IGMPE A sfo} ¥t

- A (Delivery) A|&® (IP 7R} VIESY): IGMPL]e] IP HEFIAEE #3iA o
2 Yelo] HEIFIAE gy ZREZO] IETFEELE F o] d&d 2 iz
ZQl o & PIM(PIM-Dense =2} PIM-Sparse =& X3l Protocol Independent
Multicast- RFC2117), DVMRP(Distance Vector Multicast Routing Protocol-
RFC1075), MOSPF (Multicast Open Shortest Path First- RFC1584)7} ¢lt}. DAVIC
AEzhie] A A LHM = IGMPL} fjoA] AFH ehPE ZEEE § FHolx
SIUE AHE AE A3t ged, 53 A4 gl A PIME A%
Aoz F3slal Yt

HEIFIAE 2Hy ZEESS WEPIAE 3§ WH4de A9y £x8 a9
sto] A& 4= Qlt), o & &', sparsely spanning tree®} T HE|FJAE Eg
T2 A& Explicit Join ZE2EEQl PIM-SME& 3% 4 9glc}. PIM-SM W &
olo]] 2]xX|%t B3H (rendezvous point)S 4O R tiUt ElE RE LAV}
2Rt o] Fe 2 Egls WAHAY AY9F EX7F 87 7B -(sparsely
populated)ell <l Fx2 FEHch LY X9y £x71 vl¢ W F¢
(densely populated)+= DVRMRP, MOSPF, PIM-DMZ} Z& HEEHAEZ 7}z x| 7]
(prune)dte WHE AME%ITE PIMES 18 F ZHH9E EF A U7 uid
DAVICES HE|F|AE gl$E ZE2EEE PIME Wtz 9rcl

33, DAVIC QlEglul jF¥al olzl, AA LY exterior HE|FIAE gh$-E]
Z2EEE 328 3of shed ¥xX] A8IHH ZEEF] gl VAR A=
PIME 1tiE AMEY A& Hasta gt

8. 4%(Transport) A& ZE2EF

7}, AA|ZE A4 ZZEZ(RTP: Real Time Transport Protocol)
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RTP(Real-time Transport Protocol)[17]+ IETF&] Audio/Video Transport (AVT)
U7 TFA B dEY BELE, UMl erje/mit] Qe T Ay
Z dlolel & A4E3517] 918 Fuit L EFo|t) RIP MulAE I)0]| 2 E(payload)
Bl ID &, dHNIZ A Al(Sequence Number), EFY 2AEIW(Time Stamping)E-2]
1e& E¥sHL Qlch. RIP #lde 2r|e/nvt]L dHele & B3 stAY B4
(present)8}7] #|3] Ha3 glo|y HEEF A|F3cl RTPE FZ -UDPS oA UDPS
CHE 3ot Checksum 7]%6& ©|&3hte HEelE Wo| AMEE=|7, UDPYo]| ATM F&
IPXe} 22 B} UEH/EWARE Z2EENE A}E 7H58H olo] cfgt Taj=el
HE AZ JA IETF REEM FAEHoIlrl, RTPE 32 tl42] AMEAIE |
Wil 24/945 e 2§82 93] whEojd TR EZo|x gt d4uiAe
BEE, Y EAt AEElA, AHol/AE §& SoE ALY 4 Qlrh

RTP= AAIZ dlolel& A43l7] $1% RTP Z2EE3} dx) AulA A8 Fa A
Aol FAE FEl/ASAL Al Huixle HRE AABeE Adslr) 9
RTCP(RTP Control Protocol)®] F 7}z] HEo & M=o et} E3l RTP Lo E
E2 EE RTPE-Eo] F5HE FEUE FYsta, 7lel njA] &3 REL
2 EFEOT XA & vlo] ME REAFHOT AMLHID ey, 0% d2 2oy}
d 778 A2 Tl A EAJ} 9t d7A FolREE ¥ 3=9) gjo
2 gAY WY FEE F3sted, ity il 28 53 =auy
g AMESHA "tk FAHe 53 mjol2=(d, erje/mitie Q3w )st RIPUS
oA ALE = WS FZec)

FTH, RTP ZE2EES MU|AEAE BAS7] 9% wete 3R] oz tfal =}
dollo} T2 EZ(RSVP)H ZE 318 ZEEFA ol g3t S 71 sy
RTPE= FUFNAE AAddE AHEE £ Qg £2 HEFIAE Ado AMEE 7
3l dAEHTE $Ax7L HolEE HEIFNAEY Bt o} AT RE
& EE 3159 7IYAIEA HE|FIAESIY et ARE A}

olHA AAIZt HeolEE F U Y¥ fol, RIP translator$} mixer?] o
E ¥t} “Translator” 7|5 3 AYNE TR T} XYoo nlFojF: o
S gl “mixer” 7|5 HElntlo] AAE A% YA (nuxing), F, o A
RE AERE ShUE Fo] & g Wik, 2r|ed) vtjeg ¢ AEYS
2 e B £ 9lA = AE oo &It} translatorE o] L3P g E
o] 270 ME & ARAEO] T2 IFo HA¥ + &= IR AZY + o
Tl 2[4 RTPo| #3 Kt A 82 #3E¥ [RFC1889]& %=23}17] ujst
T}

IP oA AAIZt HE|n|t]o] MulAE #13]A IP§ EWARE T Edo] We
o, DAVIC QIEgtyl Felo]dES} MW RIP ZEEEE 2R3 o8 x|Ysloo}
shn, RTPE AAIZ ABIE, E3| DAVIC QJIEshdfe] A/V HHEES Agsts 4l
o2 AL & FASIAL gtk upRIIA|E DAVIC A ERPY Zelo|dEL} MuE
RTCPE 2R Z 0% =z|Uslojof Il RICPE AAZ MAE Aoz 7HAs17)
218l A&t
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U, uld AL =2 EZ (FTP and HTTP)

AU o8] £/ vl H4$317] ¢34 FTP(File Transfer Protocol)
7} AHe-x]51 Qlt). %1% HTTP(Hyper Text Transport Protocol)s i cihd B4l
(Transaction Communications) ®5% 7 FHglzxgt, A uldALe f&E2E
ol AH&E R gt &% udE& ASIIME oW ZEEF S AMEY AAdxE=
AR Aol EEdlen Mulis £ T3 %2 RL ElYoE EHIIC

DAVIC Q1E gl Zelo|ddEL dl=A] FTPL} HTTPE | {d3fo} 3}, DAVIC QlEg}
U ARNES] b AL AEE I80A FTIP J-& HITPE A}&-3fof %ttt FTPe} HTTP
& A8l A 4 e ol Hol 2o ozt 232 199849 119 A o]
3 Aefoltt.

9, MM BH 9l Ao
7} Al B ZEEF (SDP: Session Description Protocol)

CEALZE GA4t3] oo} B §8ollM AMEAI7 Wl Alde] Heistr] sl Al
A IF T4 EE UE 53 2& ZEE dolof sl=dl, o8yt ARE Ads)
71 % &x8 s Aol IETFY Multiparty Multimedia Session
Control (MMUSIC) 1% 18ojlx A 2]¥ SDP(Session Description Protocol)e]t},
SDP whaed] HE|FIAE Al T Ee]§ wto] ohyel thydt YEY oY &
£& #l3l A FHolzch ¥, SIPE A4 ARE FHSII 9% 2do]y] &
of A A-ELY nit]jo] H53} Y4S 913 AMEE & ¢l =3 A T2E
28 Zusla 9dA] ¢kol, SPPe] AYS ¢)5loj= SAP(Session Announcement
Protocol), SIP(Session Initiation Protocol), RTSP(Real-Time Streaming
Protocol), e-mail, HITPS} L& EUHARE o EZ 5.8 o]&3%It}, SDPY &
£ 78 UEL o3 Zrt

- Al oS3 H3

- B A R A BE™ AE FE AL gLE

- QB wrje] BR: um|Tle] ElY], A% Z2EEF, ur|o] 2

- oiTiolE AS WY AT AE: FUINLE/HEPIAE F4, XE UY
- A S FE

- A AdA R

SDP= 3t AE-T &t 78] SDPEH F(Description)® mjw o] 2l7] ufFol
ofg] 712 mjtio] EldE EH 3171 ¢+ o8 e SoP REEE AHEsfof
t}. SDPE] 3t o & Rol¥ the3t Url

v=0 (protocol version)
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o=choits 28244789349 4724879230 IN IP4 129.254,190.84 (creator and session
ID)

s=Test Multicast Session (session name)

i=To show the example of SDP description via a multicast session (session
information)

u=http://www, etri, re kr/presentation/test, ps (URI of description)

{email address) -

c=IN 1P4 224.2.17.12/127 (connection information)

t= 2873384758 2873944734 (time the session is active)

a=recvonly (session attribute)

m=audio 3456 VAT PCMU (media name and transport address)

m=video 2232 RTP H261

m=whiteboard 32146 UDP WB

a—oritent:landscape (session attribute)

DAVIC JIEelIL MdE& EHIY Z2EZE SIPE WHEA] x| dsloiof %t
T}, SDP EHE-L SAP E-& HITPE X% tjokgt =2 e doju HWHAUSE AFLs}
o A$H  Urh. AHE BH3E AAT AP 19984 114 H=)] DAVICU oA
obx] FeoEZA] ¢fgkem, DAVIC AHNEEF A5 EY 37| % 2439 miehw
El7} &% FoolA FoH oz oatHrl,

L AAZE 2By Z2EF (RTSP)

RTSP(Real-Time Streaming Protocol) ZZEZEL AA|Zl pjAdd 2r]je Hit)e
2 t}E &7 RIP £2E#-E ABUE T3 AL AASAY Aoj(o: =4,
53317 f18) AMEEle S8AF ZEEFo|th. RTSPE utje] AWEEE njr]
of UHMEEZ 7t AL, nitjo] AHE Hof Xxuista, AYFe Ao A2
ojtjol & H7E 4 & 7% AFych RISP AHdoldt AEL &x31=] ¢te
o oidl ID7F #FH M4 State§ MW7} Be] §A¥T =, RISP Al 3H4E
EHLXE AP} HFHU BAV gloy, Seo|dERREL 930 Wy
ot A E TCPAH Y-S A3 8EAY, UDP, Multicast UDPE F3iA Adgich
RISPE §% ENAXE ZE2EZo o|&3}x] ¢lon A2 Wy, StateF R A/
2], Zelo|dEL MY 8% 7Hs, dolEHE El ZEEEE AMESlY G &
I B IR BAE AYta 43 84E AsIA HITP/1. 13 FAIE B48&
7H¥Ict, RTSP7F BoJ3ta gl 8% $+E2 i3} g

DESCRIBE
ANNOUNCE
GET_PARAMETER
OPTIONS
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PAUSE

PLAY

- RECORD
REDIRECT

- SETUP
SET_PARAMETER
TEAR_DOWN

(18 3.17)2 ol& HFES o] &7 ZUcidt RTSP TR EZY & oE RS
3L Qlch.

(1% 3.17) RTSP &%2] o

flellA BZo] RTSPE 718£3Q VR 7]1%& +H8E 4 Qo) oof Ki}e) e
IF 7152 obF x|t QR ¢dth. DAVIC EZME olgt /sS A7l
SH7191E =oE 8 ¥ Fo don x/)|HAE B AAE elFolr)

DAVIC JJEehl Zelo]dES} MM HAIZteE ALEE MY Helg $siM
RTSPE Rt=A] x|fdsjof vl ey}, w]AdAzt A #H2E ¢t ZREZL ¥
2 =2 Fo il EF DAVICE ¥]&](conferencing) A H]AE E3t Bt} 9y
gt A HelE 9siA RTSPR} 37 SIP(Session Initiation Protocol)$}t T2 E}
ARABE Z2EZES =9 o gl

10, Muls 91z ZY
7h Mul& 912 A Z2EE (SLP)
SLP(Service Location Protocol )= QIEjYl AlollA VIEYMU|AE ZA35}7] 98]

AHEEE 718 ZREEZo|th SLPe FF A Mwet 22 ZAIF AR 90X %
AE 75 715& UEHF delal Felo]dEES] o] Je& ALY + UEF
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ECh o|2H UEUE o] &3t HFEIZ VEYAL §8& AMESI7] g3 o]
A & LRE glolFil ] QlojE ofF Ziwts] A 4 A siF= o]
olch.

DAVIC QlEglYl Zelo|dEx SIPZEEZE HLEA] x|d3slojo} 3o, o]& ol &
st F UEYA AR JHedt HMUlAE UAYUTH EYF F WEYS] S5 AF
(local storage) MW X SLPEREZE NI=A] X|Yslojof 3t} npxrpx|z, &
UEY oA ARRE 5= o= HulA&E d7] gigelth. & vESY oo 9l
= AulA 91X HAMel TRSNME ofF] Iy Fol 9lom, A7| FeojojA HAAYH
of golth, EFE Mu]iof HFF 2AAF FEL BHE oz AAEx] gk, 3
ol FE AF Mgl O Mulio] UHH FRE SIPE o] LM FRYU £ A%
B x17] #olofA A ¥ JoE oaHr

11, DAVIC QlEgjlg EREZ Av] R
1. ¥¥ 9.71#] DAVIC QJE=2PE fl8] ANE tigd dHY ZREEES Y

Heog dwstolrh. A10EAME= DAVIC dEePoA Y o]F Z2EFZES]
AA FAE (2™ 3.18) Bl ATt

Taa0Apps| | OO | yop. |

| rswp .

(%! 3.18) DAVIC QIEzIY & ZZEF AN IRE

(3 3.18)2 DAVIC QlEetY o] oW 5% x|, & Mu|, g¢E, Felold
EY meE@ Aug 2o F& Zo| ohiel ol ol FEHE ZEIES
Ustn gloh Eg RIPE QurEel Ag4E Rasts WEPlAE ZEdg
AMSHE AT oL BF REEZE oS oieTh XFo] DAVIC A=z}
oM o] $E2 B ZEEZo| ZRHW vjAY Zolch

12, TV Anytime/AnywhereE £|3} A|AHEL] 53 ZTFE

ol7lof HeH T3 ZEEE TV Anytime/AnywherefF2] MulAe BE I8 7

_82_



L& Hof 7] 18 Zo] ofg}, olE 7N E MulAE FEI= THAENA
AHEE AHo3lAY HAf UE AFE 53 ZEEE T Ho| 224 =28
F71998 2" ot FF EE AUl IA FE A A (Local
Storage Server)®] M F, AAIZ AF A, vHATL AL AB o2 FEE
o, 53] AAZ AF A S5 AFAHE AESHA] s B ARk
B2 NESt] el .

(2% 3.19)= TV Anytime/AnywhereA]B]A2] UESY JARE Bo|F3 Q) A
X Felo|dEe A FAH, MulaHd Aol Y gle BLY = A
3, AulaBd Aeg B AdE= FYHH AF AY Feld 4= ok R
FE2 ZEoldEL} G M, Selo|ldEet A MWz, el AR M}
{4 Mz 712 EEo® FEHL

DI'= DAVIC Intmret
L ASmdowdl Stomge

(2% 3.19) TV Anytime/Anywhered |3 UESY JTx%

7, ZEA A (Local Storage Server) WAL It TEE

[IM]

DAVIC QIE&lle] & WEHY IX A AWt &4 2L (o9
SLPE 7]4te 2 ¥ th&e §F WalE& o] &3l Felo|ES] AR S ks
ot :

Az WAL A2 Mu7l FEHFoE MulA ¢ HARE & UEYA b
2] AsloA e F(Well-known) F4£Z HE|FNLY 3= Wyoltt. o] F4E 3
F3EE AYH ZrloldEE MulL &Y HAAE ¢354 Hrl.

Flz] WAl Zelo]dEVL MulA 23 HAXE F JEY ] HsleH]
o3 2l (Well-known) F£2 HE|FIAHSIH, A& M7t ole] sl uh-gHo2H
AWE LAY 5 = Ffolth

L20)4
3

R

i
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LIENTAC) SERVER(LS)

- MULTICAST SERVICE ANN

o ‘LOCAL .
CLIENTH(C): 'SERVER(LS)

| MULTICAST SERVICEREQ

(23 3.20) FEAFAL] U ZEE
U. SUMNAE, I-to-1, AAZ A% TEE

o] AL Zelo|dEI} HUF Mol A Y ¥ & 3, M¥E FUMMLE W
Aoz Zelo]dEdA 23H AEHS HWshe el TV anytime AU L&
gl3) Wasich olul, AER F|AH A FE, A 7y 39, F3<Q RTP
Ug 78, Z2EZ A9 4 g Fy 2FAFY ultje] AERl] A3t FRI}
47 Auie] 4 Mol HAE ] gt

of BEE & o A3 AMEY, WA Feo|dEI HF AWESY SIP FHE
7] $18to] HTTP GET &8 Huld, §) MW= HITPE B3l §E& R}, g
A, Eelo|dEE SIPE £45le] ZARIES] 9|XE UeEl& RTSP URLZ} ©o|§ A7)
9% ARE &3}, I ¥ Felo|dEx RTSP Setup HWIA|X]E RTSP AMHoA B
ittt oluf MulAEd RIS YUY uj= SDPo EHUH tjYE FREF o83 A
oo} Z2EE 2 Y AL AlFH(initiate)¥trt, 21 #do] AJF31H RTSP
ACK HIARE MHERE WA E3 Eclo|dEA RTSP PLAY HAX| & Huijo] ¢
3l AYE AR 448 A Rt MuE HUWEE RTP/RICPE o]-&3f K
wich,

AHUE MulA7t Zubd Zelo]dEE RISP Al #i#] A3 & Aoz 3
B3E AAS 28}, SDP vo|E| & HITPRlo) E-mail, SAP, & 7|E} ZEEES
o] &3l A4 & 4% Qrh 7oA = HITPE o] &3t BZ$E i3 o= Hel
t},
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» ~ REMOTE
CLENT(® . - : SERVER (RS)
/ ' HTTP [GET - SDP)

»

HTTP [SDP]

B W

RTSP [SETUF]

¥

| RSVP{PATH]

. RSVPRESERV].

¥

450 - RTSPLACK} .

(2% 3.21)RUALE, 1-to-1, AXZ A4 ZE=
o] &4 RHr} A WEE b dAE Bl B F3 9t

C->RS: GET /davic-video. sdp HTTP/1.1

Host: www.davic, org

Accept: application/sdp

RS->C: HITP/1.0 200 OK

Content-Type: application/sdp

v=0 -Version

o=- 2890844526 2890842807 IN IP4 192.16. 24,202 -session 1D
s=Davic Session -Session Name

m=video 49100/2 RTP/AVP 33(<-MPEG2TS) -media

b=AS: 6000 -bandwidth
a=control:rtsp: //davic, server, com/video -attributes
C->RS: SETUP rtsp://davic. server, com/video RTSP/1.0
CSeq: 1

Transport: RTP/AVP/UDP:unicast:client_port=3058-3059

(1) 2}AF =2 EFE 21U} tiA
RS->C: RTSP/1.0 200 OK

CSeq: 1
Session: 23456789 -Session 1D
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Transport: RTP/AVP/UDP;unicast:client_port=3058-3059: server_port=49100-49101
C->RS: PLAY rtsp://davic. server. com/video RTSP/1.0

CSeq: 2

Session: 23456789

Range: smpte=0:10:00- -Relative timestamp

RS->C: RTSP/1.0 200 0K

CSeq: 2

Session: 23456789

Range: smpte=0:10:00-0:20:00

RTP-Info: url= rtsp://davic. server. com/video: seq=12312232: rtptime=78712811

(2) vitje AE2Y A

C->RS: TEARDOWN rtsp://davic, server, com/video RTSP/1.0
CSeq: 3
Session: 23456789

(3) Alejlef ZERF AYE AASH= A

RS->C: RTSP/1.0 200 OK
CSeq: 3

th HE|FIAE, 1-to-M, HAIZ H$ ZEE=E

o] A= FLUNAES} ] Zelo|dEI Hdle UHEE L3 sle tiild,
HA W7t ule] g Z(well known) HE|FAE F4£ 2 SDPE HE|FNAESIH 2
glo]dEL SDPo] E¥E AKX, & 7MY 34, 53U RIP & /8, Z2EZ
A% gl tfdFe] oAy, AER TAH AT FE, HAH HEPILE F4
W RE HY 5& HR3lo, dste Ao At ol2HE AYEE S U
& 5 UES ¥} o] HALE TV anytime AU & #13) HWasich

o] ZEE &Y AAF| AuEW, WA ZFeo|dEE AFH HE|FLE 1F F
&E o] &3t A ¥ oAAE B3 Qrirt Y WAIXZF =2bsbd SDP
ARE BAM3le] Wsle AYEE Y] 9% 2F F44 Y FRE FE¥UCL
dela $£&% 3F5F4AE IGMP Join HAIXE Bdch ojuf Wil Mu]AER0]
AdS A9 A Z2EE Y Y AR S AFHY 4 Urh Ao 22
L& ShPoj| E3E oL TS FRE o] &yl x4 o] Fu Felo|dEE
£33 AME AERS RIPE B3lA U] AJzigch
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REMOTE
"SERVER (R3)

v

'RSVP[RESERV]

v

- DATA[RTFHRTOP]

(%] 3.22) HE|FHAE, 1-to-M, AA|7} A4 T EE
2l FUINAE/FUINAE, 1-to-1, AAZ, 2F HF Ay A8 A4 8=

o] Zfv FF AF AWl SeloldESY F UEY EX3A FeloldE:
AR E dsts ANEE 23sta AR Avs 44 AHELE Y 23"
AMEE dg ol Eelo|dEAA ALt Fele ZFolth ot ZE=EE

Felo|dEe} AR AW} AP A2l 47 Mude] FUFIAE HE WA=
L23¥ ARNEE Addles B9 58 HAF rh

(& 3.23) SUMNAE/SUANLE, 1-to-1, AAZ
FH AR Y AR A SEE

Brl AMEE BESL HEE o} DAVICOIM #HF AR EHXA| 92 Aefolut A
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g o2 Mestd vhaat ok WA SIP FRE HITP, SAP F& E} WAl A
g Harka JHEY 5 gloem, Fefo|dEs AE FHE EFRE RTSP &F A
AE A AelA EUa HZ e olo] thyh Ack HIAAZ FEich o] o
gelo]dE& RTSP Setup WA E A% AxelAl Rdth AR Mue U4 Ad
olA| RTSP Setup WAXE R F Zelo|dEo|A Setupo] thet FE& 3Fch
RTSP A AdAo] B¢ F efoldEL th] R wAAE AP AHE T3 &
doh 2, A Aue Play HIAAE 9474 MuoA HEstag ol2H o
o AYUE AERe] AR Aujolzix] AEFHTL Zelo|dEE o] AlY olF Azt
% RTSP Play HIAIA & BN T 2EYS AF US4 UA Hrh

o}, SUNAE/HE|FIAE, 1-to-1/M, AAIZH, FE A3 Ny Alg A4 ZTET

o AFE o) Aot Fish Felold st A AN Aol FUALE A4
shul, A3 Aol 97 AuZolE WEIAE A YNOE XY AW
Yobs ASolth oln W Aolde A% Mus} WEsl2YHE ANES A
W) 9le] WEIFIAE 280l Hoishe AU AT AL Yo 44 ¥E
7] uhgtey,

cu,gm,(g); L

g

(2% 3.24) |UINAE/HEIFIAE, 1-to-1/M, AA|ZL
ZH A qHALE AL SEE

Bb, A d=st, AAZ, FH AZAHALE AE ZEE
of BeE o] 4, 5% FAlsIE Felo|dES] RISP Ann HAAE ©]&-81H

SpP FHof mlefo] & olMES A FERE A}, 7‘176’ A7} o] s
Aol AYMES 97 MuEiE AR wga, Feo|dEr dAEA AR A
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olFo] Playl 4 QUEF Ththz Fold Aolzh Atk oA ¥ VRS oo} =
Ho} AT eg ATY £ AT, AT BEel BT AR A F A9
fABIEE A

i : LOCAL - REMOTE
CLIENT(Cy S SERVER(LS) SERVER (RS)

A

“RTSP[SETUReood]

e ) * SDP info shows that session startsin the
RTSP [ACK] ) future. Appropriate stats is help in order
R‘f’SP~LiiEEfGRD] - o slmsessmn at appropriste tims,
RTSP [ACK]' o
. RTSP [‘EEARD‘WN} R
el RTSP [ACK] | IGMP JOIN] or RTSP [setup/acK]

RTSP mc:q B
'RTSP{PLAYY
STRE&M [RTPRTCE

*SDmeo comes I‘rom SAP HTTP or anyothe hnmsms hke % mail sic.

* RSVP reservations aie not shown,

' . from the LS any fiz nﬂ»z ﬁw recording starts.

fodd 45 allow, gontrol of s afthat is going 1o e recorder

(2% 3.25) 53}, AAL, FF AZAH AL A SE=

AL WA AE U Aol ZEE

o] Zf& Hdte AUE 2EYS AF YA A &3] ofa v
AL HA, & i A 5 T3 A U Bl ALk vENS] 4
o] AN Z+E AYst7lell FE3A UAY A vl &2 MuAE Wshe BF oFF 3
Uz Aul& Peljeta & = Avh (38 3.26)3 (2 3.27)& o] &3 T3& A
Fobd 3t ek

Ma) A9E (02 3.26)3 2ol 97 ARy ZeloldEs} Way A
5.8 HITPE ol 85t} Ad 03 AFgAZl Qste Azl AW ArE
ASoltt,
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« o ~ REMOTE
CLIENT () SERVER (RS)

,[aﬁfifjférm;[‘ém

DATA {FTP]‘J or [HTTP]

(2% 3.26) WA HE W Ao BEE

FHA ZE (3" 3.27)3 Zo] AR MW7 SAsiy, ETo|dEE o] AR
A E B3AM dils AREE 23sla AP A 474 AMHERH FIP &2
HTTPE ©o]-&3to] Glo|El & A% ol AT ofF Feo|dET} Uste Al
THA RTSP #4-& B3l Wsls ARMEE st 73 -Folch

CLENTIC)

(2% 3.27) HIAAZE, SR AN AR A W Ao TEE

g9 F A9 AAT FAEE W THE A9olde 2 AHE DAVICHON
ALARE =)ok R0l obd ol FolxA] ¢k Aefelrt.

_90_



45 HE/D|Clof Mu|AE 93 2lE(Yl 7|2

— -

A1d Helmrlo] A% Ve

Qle|YlollA] AA]7t HE]u|t]o] AHE A4l 712 Mbone(Multicast Backbone )&
Hige g wAs) 031 glou), olH7IA T UEYlY Z7HE o] Fil Y= TCP/IPE AAIZH
Heln|T]o} AulA AF37] 3N e Y IR SARS 23 dlol, B Ak oiat
©2 3t AAZ Heulrle] HulAE fsiAE tiEe erle, witje FHE dF Az
violl dgaia &sfol 317] widel o]} 2 A& A MBL ZEEF] WAt
gol (2¥ 4.1)3 &2 Fejel 728 A Halck

AUDIO VIDEO Shared Stream Session

Tools Control Directory
QAD (vie> (WD CRealPla
RTSP
rRevp| RTP/RTCP SDP | HTML
SAP |SIP | HTTP
uDpP TCP
IP/IP Multicast IGMP

Integrated Services Forwarding

« RTSP:Real-Time Steam Pmtocol *  SAP:Session Armouncement Protocol

s RTP:Real-Tire Tramspeort Protocol »  UDP: UserDatagram Protocal

« RTCP: RTP Contwol Protocol s TCP: Trawmission Contral Piobcol

s RSVP: Resource Reservation Pratocol »  IGMP : Intermet Group Manag t Piotocol
«  SDP :Session Des cription Prootaco «  HTTP : Hyper Text Transfer Proteel

s SIP: Session Initiation Prtocal

(23 4.1) AR Z2EE F2

Helujr]e] F4 Z2EEFZE o83t HEutle §&2 2rje HE %
VAT, ®lt]Q 3] & 1% VIC, F-R3dS % wB, HEln|tje] Ad& Fasia,
Fojsta, #d =ETES o837 A% A4 t]¥Ee[dd ShRo| g} o] & =
2o #Hal ¢lejul HE|FJAE WE<Ql MBone (Multicast Backbone)[18] AtofA]
da] AMEEZ gl 2 stz 4 et BeleA 9 o] Mu/ZeloldE HFY
oA erje, Hltle AMue} e AEY J&o] JH5Sin RealAudioF AL
RealPlay Plus”} %! <jo|t},
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AdE Fasty] glside Ald AS, Ad g, Ad 44, AHE 2L, v
tje =352 AERE Jle¥d "ot ok ol& % AUl FEFo] Session
Description Protocol (SDP) ©¢]r}. Session Announcement protocol (SAP):= SDPE®
71e¥ BEe JEUZdA F713es FaE grh. 53 uivio] AWE ©]&3
Avt = 53 A HAXE XY vl Session Initiation Protocol (SIP)&
o|-£-3tc}, IEFF Real Time Streaming Protocol (RTSP):= Elo|UE/ A RuofA
2E3 & AHofst=ul AHEHTL &, Htle Mol Felo|dE Alo]df Play, Stop
5] weo] RTSPo]l ¥t Tl RTP/RTCP= WE|n|t]o] dlojE], &3] 2r|e, H|t]
L dolg 2 A oy H$E& AWt RIP= EE HE|ut|o] &0 %
A 2o, vitle HoleE WAt 25 FAE AFch. F, A Hol
Bl 2] payload FRE HEFE33E Zlojr}, RTCPE RIP $4413 Heigt Helntlo| &
Al HoztEol Qose} HAZ Sl BEE FI|HLE ABITE 31 doly A
$& 2AY UEF Ul ol ZEEIES & ZREFI &3l

Resource ReSerVation Protocol (RSVP)[19]& <QIElUl4tellA] AA[ZE HE[n|T]o]
Holel & A4317] T AL Z2EFo|ch. RSPE e} FHE AL3lE
Ho] Z2EZY Holu, AAAQA At ehfE Es ILAEY Fexo]
(admission control), &M Ao](policy. control) REoA A gl =xl¢def ekl
th3t &L Integrated Services WG(INTSERV WG)ollAd A <Ll#tt} Internet Group
Management Protocol (IGMP)+= QlEjUlAlollA WHE|FAE EXS X317 9% =
ZEEZoIH, zHPEZI HEH BY UEYLY F4E T2AES] dHEeue aF
ARE 2¥shy, TAEL 2}E ] F3kyic],

1. IP HE|FIAE

IP HE|F|AE L= 1989d n|=t Stanford ti¥}e] Steve Deeringoll &I3lA] A=
FHE Add, =83 Y J&EAEN da 3 BEEA] Rile Adeigc
a2zt 1992 o] IETF u|¥& FA517] $18) MBoned -/d3tA E sl IP HE]7N
LE7} AA] AMREI] AFstget. 1P HEFIAES Zis 71 & 5L uAA|
£A2 A ofg] FAxlo)A g Hel HAAE ASY £ Adrhe Holoh
2l3, S e & AMESIA] YaAE AR 2R ¢+ itk &
Wgdoll A W& v o] $£312150] w3UA] REE AefdAM AnE R
3TV AU git]e 31718 7h3 £ARLEe] o] ANE e AN e Uy
ojt), ady EAE IP HE|FAE FAlxpEo] A WENI Ao EoA &
A4} E-Eolng g W HARE $41% Zlo] FAAEAA HEEI] g8 A
A VEQI Aol RHAEZ YEL A BandwidthE ‘Gulsls ThE UEND 3
& Z2OREE A2 $931x] B3t EAE YA
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7}. MBONE 7§18

MBoneo] gF Multicast Backbonef] R}IE olF It]lE HE|FNAH S A Yst=
2E 4Z4& 71 WEYNZ Y25 7telUct o] w2 1992 MBoned ¥HIAIZ

59l AE|B 7]AU(Steve Casner), AE]H. t]o]&l(Steve Deering), ZFtA o]
(Hans Eriksson)o] IETF 7% 3Ze]ojjA] gt o|FOoE {2 UELI wEql
EBone(Euroupean Backbone)g 2u} =] gjcl

4

MBoneo] A& &¥Y YA HEIFIAE §&& Eole off Ay ©AgTh wetA
HAEE A% 3P 38 ZT2Iad0] /igEA, O #8438 &8 7les 453
7] 18 B o eyt AYPo] AEE S Folrh FAd AA ee¥A= F
B3A USRS 2 ZREES AREAA AR UG 22 ol tisiAqt
MBone& F&stgict. Teu} HEIFIAE Aol titd ol2dt A=+ tiets] 433
olglil, o] FF2 v 2 F M HulE uWiEsta Qlvh shue HETIAE
tolg Afol 7hed && ZEIHo] tiy ZH¥y 2771 gtk Zidul, MBone
= °olE AEL & Z2IYRES HAE & 4 3, WAXI= Fo £
ol Bl gtk Zeolrh. Tl shute A& eyt Al¥o] A Mulaz A

1Y AEE ASAES 277 grhe Rolgltt.

MBone(Multicast Backbone)’'2 AA] WENI Alef o]Fojz 7}A4te] U Eg]Ho]
3,. IP multicast packet& routing®}?] £|%} testbedolt}., &, QlejulAlolr 3}
gajo] e} Zo] oyl HIpRirl 93, o]EZte] Lrtjen) Hitje 2 HE|njt]o] o]
olEl& HE3le & Al A& JHE3HY] fl3] ©EN P} vEYZ, FL 7
Al UEY A 't} A Z¢ InternetAt?] routerEe] IP multicast packet routing
& A Y3tA| B517] wjEo] wtEolFcl. MBONER Z|HH 22 multicastingg ¢
= LANEo] nlx] o] 1A= % tunnelo]@l: virtual connectiong ©]&3le] o
Z=e] gltt. o] tunnel®] endpointi= T workstation ol 3[@3t= 7IA &l
™ 0S7} multicastingg R 3}3L mrouted”} QoA multicast routing® & % 9l
Tl CRA] WA, T2E FAEZN A lle2 A3 sl AA vE
37t ohel, J1EY AUl dZAH Qe ILAEES AZEoF LR A}
of upx] ECIE UEYAZL AU g0 A= ZAAE Hol=F U] uwfo|rt

ESE Al AMEEISL 9l TCP/IP ZEEFO] o3 AFsA] Rile 715ES Al
st g8 wEA R W&ol AH WEYZeta § Rolth TCP/IP Z2EF]
24 wEs) s 7|eES ZHIPE 3] MBoneolgte A2 glolXA H Ao
=3

MBONE-S 1992 IETF meetingS A AMAZE multicastd}r] ¢33t A HIFo]
T}, IETF meeting®l A2} audio, video datald ALl 11 S71F 7o) A7 = A
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e HEEE A7) s8] Y7422 IP multicast testbed® WHEAM= 7o)
th. 29u] AAZEE ol IETF #2l meetingolL} A¥ #Jo] lecture, seminar,

concert & FASI=UlE o] &% qlcl.

1}, MBONEQ] E&

1992'd MBoneo] A& 471 o2 HAMAGAN Holx]&= ¢ 3000i7] o]ate] =
A& el PALEL AFA wol YL WEHoZTL uid 3xlag} 1xEH
del& IETF 3212} WWW Conference® AZAIS: 9lom, NASAGIA $]4d0] At
= ARl ulF dettolAM dHY EYAERY Fdo| MBoned B3 AMAR
AEA =7z Yok olyle] zhde] g3 7t A3, ] KAISTOAN g n}
o328 ER HFI1U3IY F5E MBoned EZA WF o[HEEJ|E sitl. (2Y 4.2)
= MBoneg B3l REFAH B3 L2BRo| AR Eolxor}].

MBoneg Zt%ls| EHstH, AE|UlAold HEFIAYS = Ysls ZAE(Unix,
PC, miZIEA])2} 2h9-E](CISCOSt #2 A€ 29EE mrouter)EE FTAFHE o
& 7telch MBone ¥l dE|Ule < 3.5% AEE x| sl 9loen olzzlx|=
2 H7t STzl = e ol HElFJAR L W51z Rl ah-9E )
o W2 dFolvi g 4.3)). ey 8 SugE tyEe A48 aSSE S5 ¢
AHO[AF ZAE, UAEF 95/NToA HEFIAHE AYPLE vZL 7&EoE
Holx 19979 o, 19989 Z7IA& AA 9= tfREY e Eo] HElTlA
% 7leE AFSA E2EA MBone o] E JEULE YAHE AUE MHL
Ao JlefE] 3 Qi)

MBoneZ ¥z Aeje] FEYRL Molt. & MBoned QUE|WAelAN 1 vl
7hestz] AT HAEHEZ A & st k. MBone2 mele] QYo 717
1% A A A¥wl Molth, MBone QAL B AN EERA] 2AL XY
VEHIEE AByl AM8ALE o3 Aoz Ha=En, 199296 47132 o}
407) ME JENII A48 oldlZ, 1996\ 1971A] 3074=ZollA eF 1700718 A
B VENZE =] 9la, A4 F71 346l vk (2% 4.4)& MBoned] 4%
& ASH HE UEYI 59 vgsle] TR Hojr).
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(213 4.2) MBoneAt?] E8 ABX ZTH

(1% 4.3) Qlejul : MBone = 100 : 3.5

- e

1009
&09

08311 931 941 85/1 oG/1 year

(3% 4.4) MBone?] 7154

A 2|5}2lH MBone2 UE|UlAtelq £E]¢ - H|TIL Hlo[El& Fauton it of
g AlEol 4% 28Y 4 YRS = Zo| Baoth IP WEFIAET} MBoneo]
A 7 7lgo] He ZREZoln, ol A¥sy] Sls) Elddolgts WHE A
ok A el HlE 7H) WESIZY] $7b o 40u) vhek AR, YoEE
A JANE @ Ao Hrh Y 5T 2o TAENRE & oo
ol277tx] theksizl Qich,

2|31 MBoned] HIH ZEEIES JUSHE FH XIS IETF?]EFI o 71 A
Moone 4t dlole]l A&zt Ap Mulad AF By So B ZTEIEY
st e, |
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th JE HE|f AT

MBone& . o] EojA R ule} o] WEPAES AHshe WEHDolct,
QEe] M WAL Hpo] Hojshs WAIX|-441%] (source-destination)
BHA Uro] SUMNAE, HE|F|AE, BRI SHAES 2RY 4 It
4.5).

FUANAE HEEHAE YEINAE

(2% 4.5) FUEE, BREFHAE, HE[FIAE

FUMNAES] 79 539 o viidolAl ZRE Ay} tiA] walA, U
£E A waolgl sl £41z7} ol st AR tolEE F4she A
22 telnet, ftp & UWFQU Bl & Z2Io] BF o} A2 A4
A& AHS3la Yt BEENLEE B4 @ tidA 3 JERE I
tjautEe] 42 zZtzh At &, HRITIAE AL YA e 41zt

2 ME UEIAYY BE $£AAA HolEHE ALdte WA LR, ME YE
2laxste]l F4 3)Z(address resolution)S $1%t ARP, & ARP 50| o|& o] £&-3ld]
Holel& Fat=th HEFIZE AL WAL sl oY $AAEe] BREY 3}
L o] 8] ARG A ol g ASshe WAoR AU By 3o 5o §&
HolE Az & ¢ AUrh E

AUl FdEt dolel(d& EH, &2 UL A=} vidoly 34 &
1% B2 dolE)E FAlel E o148 tlE £ARENA ASstaz} grin
b3 Bxl, ol¥t HEFNAE AL 38 FofolA 7]&Y FUNLE HS W
A& o]&35le, MFLsnA s dolE SAE thpY FARAA 27 o8 W
Afgchd, 5S4 WA F5 A402 AW VEYI & ASE 7MA 2T
EZ AL o=l £71 Foldel wel £t A% FE2 U A- Aoy,
E3] A4 volE A4 AAZ Afo] WAy Foe(Hdolt &4%F) o2
Qg HE Al Af A Heol E 4FS XA € Aok HHL IAA
Al MR 2A, AEAS0] Hay chgFe] H4(Bandwidth minimization), F41%
oA 2] HA]4d(Parallelism) W AFu]-&2] A Folth

0|9} Zo] HE|FIAE ALE ¥ uf, dolEY F&H FLLE AT UEHNZ
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Resource(Bandwidth) WH|& 2 A35la, AAZL LEIYE ELAHST WA}
?slA AU HHI[eS ATt AJEYE £ Qe WEY AV} ulE MBoneo|T},

o WE|FIAE §&-&

- 2r]e o ujt]e ANHIA

- og ol A Q= B4 BUt diojEuelA P4 W HA
- AZES] duolE gl ujx

ZUAE A$

BE A

2}, IP HE[FNAE AL Wl

e ge] HEFIAE A4S AU3h= MBone ol3f3l7] #ls) 2 7l& 7
o] ¥= IP Multicastinge]l thsl A E7|Z si=l. HE|FLE Afo] gtz §
UFIAE el & Eoke} thE FE 4 2 A4 shx(packet)o] U},

01234567012

class A Ca
0.0.0.0 ~ 127.255.255.255

class B

class C

class D.

224.0.0.0 ~ 239.255.255.255
(1% 4.6) IP oj&dg A
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Nt o2 TCP/IPAY] FUMNAE QABjYl 4 Z2IUL ulojele] £alx}r}
ol FAY TR UBYl FA(IP Address)E U3, 44z 2AE AL WEA
8] &c(header)ell EAS] i3S Agich olgdt ¥slo] gulE TxlZol A A
HE7] s AEUAY W 2l$E(router) 7 TR Y HUE BT A4AS
S ZAstA Ach olg} Zo] i $AAI} £ FAE BAS RS A
3hz W4& source-oriented A WAlojg} ¥k U WE[HAE AL L 9
AL 3 Fgol 2 tiET)h miAY SAlAk= O Hye] Sz = T
1, $A2HEe] o3t Qe 1§ F4(Group Address)E EAlste] Bj2g A4
g, HElFHAE AES 9% I8 24 D-class IP address(224.0.0.0~
239.255.255.255)%, RAAMA A UEQ FAE(host)E Uehj: A B,
C-class IP address®}= W] AAe] TAEE Uehle F47} ofuc) ulapy o
o 2 HE|FIAE miAE AG WL S zpalo] wige 2T &3 U=t
& uctsl Wizl 8 oEE ZAsA Hrh  olgy AL WS
receiver-oriented AF Yalojel it WHEFIAEE 2% MBoned o]} e
receiver-oriented <& YAl8] IP Multicast fe|§ 1 7|No = sl3 alct.

(% of

r)~

ut. HEA AR S AMEStY dE o)

MBoned A |-&3l= o= 3 3o] sl 8 ZEIYEoIh ¥y
g Y 2239 §YL, HART} ol dF A7 Yols =Rt 23
°f gasdithe Zlolth. 12, FA| Eito] kolAAU wARs} SAHE A$el
E ol B o4 glol A" 4= AUth oE Bo] 24 uolE B HSo= A
SHe HARY 7% o EAdol HAY A Azt U] =astx| gom & golE
& 7t gl EY d43os AMEE HAxlo|q Tad SAAR el A
AR 371 HE ZolBE o B &g BAY 4 gtk 3 wa=) s}
UEA 48 =xsts A vlelx] geth &, Azolgls 2471 3 n8H
olob 3tz Zol7] Wi g EAsvetE 4 Fold REstn it vin
Uiof Rtk olFA WAAE BRI Qe AL SazlolA Yo} miRe 9
AR L& FEoF ATths £ JXER B o] A Aol Taslx] Ratr}
d olE dFHoR F2 YEHIoN oty HAsA 2Fste Jso] £31W
ch.

v}, HEIFIAE 24
o Hel FEF - RFC 1112, Host Extensions for IP Multicasting, Aug. 1989,

= EF

flo

HE| W28 & 2| 9517] 9)8)A Internet Protocol (IP)e] T AE 7@
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Aol 815 = B3 Abkg st Aok &, 71&9] IP: ulolE a1y U
£E PAoR syl I Azt AdeatolA dHelntlo] Hejet e 1E =
A& #lElA EURE IP vlolEl 2ol 2] T} IP 48 ZH= TAEo] WHEHO
£ dgEol W ZEHRE Asstgrh. SAYYL 1P vloje] WS w IP
ol A AN TAE JFo ALste Zolth A7M TAEE} T el
£E BB EHN TSR] g Y TAE = dEY AESC]E Wit}

871 &L AU WeElnltio] A g 9%t JEHQ sz 3
uoln thet 22 HEFIAE 7%5& ATk

2 P
N
et
ofl
Rl
32 Y
£
4
&2
i
i)
o
N
[>
I

o M

o]
+
<,
.
it
flo
! -
¥
o,

= HEIAE JFel 71 (join)& £3 ¥t}

IP BAEES WEIFIAE TFo 714stAL LR 4 glolof stn, =3t oy
T HEIALE 2B EA ZAE 59 Hu4] ARE delo} 3t o] E 98
A %471 ®E-L Internet Group Management Protocol (IGMP)E A &]3}¢ic}. IGMP=
Host Membership Query W|A|Z| ¢} Host Membership Report WA & JFA ¥t}
HE|F|AE 2B ES 2 eh9Eo Eolgle FRute)] ofnl TAE O8] 74z}
g XUt A= 718 wAslY] )8lA] Host Membership Query HAI X E Bl
tl. BALEEL Host Membership Report WAX & Rujo] 1 Ao SHEcl,

o HWE|FHAE gfElL WEIANAE IEOR HojE 2¥g AWUSIEE x|}

ol #2Z & EF 49 olun AUl FoH HEIFAE a9y =g
EEL 2heEolA A dsjof g},

A7IA 8T H2 FUAES F7b £UAEUR ¢ BRI} gich oL IP
HENLE7} oy 258 A4 5 Y2& YulPrh(scalability). whepd 44l
AAEE FAlARE] FdA & Wart ¢l

S&Z HYE 2l AMEY WEIINAE F4E %A AUy AU S 42
WYL olu|-ote M (well-known) HEIFJAE FAE o] &3sl= Folrt}, a9y ==
EZI OF 9y ZEEZ] olg 3Ll ey FAlo $H oja 1 g4



ol o8& Z-fel o] WP nigtAsA] ¢l weld 1§ F48 5oz ¥
Wik WHel Wasta ol FRE /AL Y& YR Mulart Wasich o
A AHEAbe O 383 BHE F4E 2L 4 th ol & gy rYE
2l 712 "W W9l(scalable)o] & HgFojo} ¥ir},

T4 WY YHL FES Yol st ol& A siA]l HeT AMEHAE g
th &Kol olg F4& Y AAd CYEe] AHuliE . on-gage
(well-known) Fd: Aol HEIFNAE A& B3lA ¥HAE Fagosy 718 g
EFIAE WS o8 + A3, EY o tdEe] A 252 FAstn
584 U FEE el o]4Hh

Ab Bld 3 2} mrouter
(1) Bl

IPHEINLR & IPRUNLES uio B 29El8 Bslo] 75t 317
Y B dFE Eldoletn F-Erl. itz o MBONES] AA¥chn i
"Bl g FETH e ¥ ol Rt Qe ok 23y, "ElAAY S5 )
28 AFshs dEY 2heE el ol BdHo| o ol Westx 7] u)
woll, $22& of gl AtekAlA | ot}

-

(2" 4.7) A=E 71##]7]

H3sHA dd® FAUTYAM IPHEIFNAE sjR& K}l T&Fos Husts] ¢
st TRAAY ZFE2E HHY st 7M7) ¢aeEFE o] 8Tk AL o
ot ol Mo Qe Ad} FHASY $YAS B YA 4% Aot} (2
H4.7)2 55 ASFERE e 7 AWM vl BAYRY H4x2M A
BE2 27 3}le} MBONEAREALE gl ZEAA 54 ol Ro{F gt} MBONEA}
At & A¥= IMPZZEZS F3iA fAIHE
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(2) 81 d ¥ 2} mrouter

TCP/IPE 7|E&F L2 FUINLERRE 2B3A ¥ (routing)olut o] =gA
(addressing)& 3ftth. 1% A3ollA HE|FNAES thgt 21 &FA|7)7] $l5)
"Bld ¥ (tunneling) ‘olghle 7IEE& AME¥ITE IP ZEEZOMN UENIALY k=
& TE 8 F4AE Fostetl, o] F4E UENA F42 TAE oS
2 ok 83 AEUeA ZAEEE P f3) Fosts FaE TP
FUINALE F4(IP unicast address)’o|t}. &, 3Lt GUIAE Fioj= miuy
3tAl shute] TAEZF vigHch 1Y HEFIAEE Y5ty g3 1P HE|FHA
E FA(IP nulticast address)’7} gl&=u], o] F4& sputo] o8 71 ZTAET} )
SHch o] wi, olFA I} IP HE|FILE Fiof tfLEHE %Y IAEES
‘TALE JFolgt F-Erh

shute] UES A Fiuict HEFI2E 298 E& AZY ZAE, F mrouter7} 3}
uigk glew Hrh Ayt JEYIW UnA] ZAESAE ‘HIEIAES)
A 7] giEoltt. F wmrouter Zho] ‘FHte] dA'E =t o] AZo| tunnelo]
3 o] tunnel&E ¥tu] 2o ulE MBoneolt}, 3lLte] mrc;uter-t— E o|4e]
tunnele] & 4= glt), o714 ‘&% 'E A2 tunneld] EAHo] "rl: FEolr}
THAl & Azt B MBone’doll A tunnel2 dlite] I%ist (142 Holx|wt Az <
Ul 2ol o TAEEC] 223 AR A4S s o] TAE
& AAA o]Folxjo} ¥} o] TAEES AXE UHE FUNAEE AE3}9
Ago] o] FolRirl.

HE|FLE HAAEL oW clE FaE Zh= Zo] ol FUINAE HA|x]
sile] E3tsjo] AHcrh o] HEIFNAE ®A|R[7} wroutero]A] =X3tH o]
mrouters= WAX]&] &T(header)E e8] LA 2x}1e] HEIALE FA4LE Yo}
det Y WE|FIAE Fio] 43 TAEY il UES I 9od sy A
EoA HAAE AW, ol d A[il Ejde witiH E IAE At
3 BAET g HEFIAE Fio] Kiiaxl riE, =S WEQIH Y&
mrouterol Al &®icl, ojtr] ClE RZo|L} 7P el 28 £/ ewF=
A3 glch. ol FE mrouterts FIHLE oA % I HE|FNAE Fiof &3 &
E7L 2418 UEYH I AR BRI, &3 TAELE z1xlo] ofF &3 9l
mrouterol| A ¢a{FELl,

o [» I

o}, threshold®l TTL
¢l 23 el el dBgich e

=3
oig] Y HEIHNAEE AH3HA] Qe
dut el E BRsAl "Hoh mietA olg ehE st HETIAE i3y F 4l
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2 ME U7 i dEst] fsiME RS 913t Encapsulationo] o s}
Tt Encapsulationo]gt #Alz} F49 1§ F4E o]Folal HE|FNAE T3 gt
mrouterZtol]l MAYH ©Elde UJEW FALE YR ALste whyolth oj®y
Encapsulation® WE|FIAE w3l e|dg ule} Uit 2$LEIE AW uf, 729
Ayt FUMAE AUl shizla 22 o 29 Hol HEHOR B &
HA]Q wrouter® HM$H 4 9lrh o|F 441% mrouteri= Encapsulation 30| &
2|3 ThA] Apde] MBS OF oA A4sle] HEFIAE A4S o)8
"ot 28y olg A Encapsulation® WHE|FHAE wfzle] AM AL MBoneS 23)
EF Adol B AL ohth 53] 34, 24 52 sl Foiy We|n|of
(multimedia) Ulo]Ele] Z-fole AAl A$E u) Ut A violgle} e Y=
HIE ol BHLE TCP/IP UIEY I B4 A% 4d8e & 45 glomg 1
g H9E =AY "ot ot A8 5, 3 uolA Zul A 3E W
A " owl, 2 FNAU BF aule] JEYA Yot gtk o]RA& A MBoneo]
AEE o= & Zolth olg} ol HEIFNAE A AL HE zWs)y)
#1814 MBoneoll A= E]'d9] Threshold®} Si3le] TILE o]-&-¥ir},

hipst
O

e B0 DT

7

mrouer - - -

IP Encapsulation Norm al Multicast Packet

(Tt T 8o 1 gy [ g e |

(2% 4.8) Bl dd=zt 293

MBone’d#] 2t Bl'd-& AA|] ThresholdE 7}ZT}. Threshold= Eld2] &8 oy
= Uel= k22, HA MBone FRolAN 4% A%H T2E 71 4 ) w
g BE HEANAE wiRE A}l TTL(Time-To-Live)& 7Hzth siae] TILL 3}
L8] mrouter& A wimith 14 Zr4dted miZle] $1E Uehl: Zrolth 441z
7} HEIANLE SiIE MBonedtol Sy wi, Z Bd> A}4l¢] ThresholdRt} 2
TILE 71X sigt BRAL22H sie] AS HE 2E8Y 4 Al &, g2
Al B Boje FeAE aule] HoizloA wiRe] ALEHNE WUsls AL
€ $4dA= A1 mi TILE 952t d4¥ elde Threshold®t} 2tA] A43)
HOHTE ol2l¥ MBoned] H4E It ulg| BlYY AZH T2E A o)L}
H, o JdHY golE dfel 3 HA23SH= MBone ZRE HAY £ Ut}
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(1) TTL : Time to Live

BE HEFIAE Fae AGY TIL & Z=ul, TTLS MBONE ol 48] HEe|sfA
E dolelEdE-g Fested o]&Hch &, WHE[IAE E:fyo] QlE|uligoli
dupl} de|7tx] "L olof sh=xg A8 ot oluf TIL 32 A4 sz} st
= AY7A| AHol stz A& e & vehdnh HeIAY Z2 3 o
Ae thga Zol =] gon, TIL gt d3& #1sirE setsockopt()2te ¥
+& o]&%t}.

unsigned char ttl:
setsockopt(sock, IPPROTO_IP, IP_MULTICAST_TTL, &ttl, sizeof(ttl)):

(2) TILgE A5

0 : T FAE YYR

1 @ AL A Bul(Subnet)
32 : P& Alo]E(site)
64 : L2 A Y(region)
128: T &

255: FAZHAMA)

o Eol ¥ HNE UEgAZ El'do] threshold 1622 The3} Zo| AAE]|
slebd

tunnel 129.254,201.13 143.248.172. 41 metric_threshold 16

TTL 16 o] 48] k& Zte siAEW F ME YEHIAZDE 23 Z 4 otk
& &9 127~255 TTLE MBoneAtd] RE MH YESIo] HE|FNAE AEEZ
Hule o AMSEY, 3o i 32 &R A9 3o FeE HeyAYS
3t7] $l3i A= 16 TTILS AME-Zich o83t Bl W A duof #Atigt 4
od 4 gled, dE Eo] dutdges A ur]je AEHS tjYEY
128Kbps, F-2 T1 e}l 10% FEE 4£EFICh AthgF HdY A LS UE
3 AAE =3I 4 Qlch

o% X,
2 o % o
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IETFoﬂ)\-]T‘:— thS3 o] threshold®} TIL 7lo|= gjel& A s}t

(¥ 4.1) Eld threshold 7}oj=g}el

TTL threshold

IETF chan 1 low-rate GSM audio | 255 294
IETF chan 2 low-rate GSM audio | 223 192
IETF chan 1 PCM audio 191 160
IETF chan 2 PCM audio 159 128
IETF chan 1 video 127 96

IETF chan 2 video 95 64

local event audio 63 32

Internet-KIG MBone WGAlAl+= 1996 10 ¥ &jojlA =] MBone AMR-2] AA 3}
UENZ 2o T&3A A2 93t Bd9 threshold?} M FAA TIL 3k
of th¥ Jlel=ellE& 473t Bld& HASALU, MBS AL Adstaz
d = o] JlolEElE wEIE HAYTE M FAA AFst= TIL Zholl oyt
Ztol=ell 2 (& 4.2)8 At} EZ BlY threshold 7lo|=alle (¥ 4.3)2
t},

(E 4.2) Al FAA TIL 7ol =gl

TTL
el A 65 O[(127)
2UY A
o 202 63 0|6} 63)
o Ui 47 O[SHB LAl 63)
e 218 U sA 15 Of&H15)
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(X 4.3) B]d threshold 7}o] =&}l

threshold
ZUNEIX/H ) « 2 (mbone-jp) 64
EIX or KIX < ISP MBone node 39
(A ZE ISPE EIX/KIXO T1 Oj4o2
440 AS)
ISP MBone node «— 7Y 7| &
® 512Kbps~T1 0] % 39
® 128Kbps~384Kbps 48
® 56/64Kbps O] 6f 64
e 7I¥7I1¥ U% EHY 16

AL HEFIAR 2y Z2EE

MBONE®] th¥l HE|FJAE 2982 reverse-path computation®} multicast-
forwarding®] ¥ 712 848 F4EHo| ltl, HE[FLE e E e UL B3
o HE[FIAE uvlolElaf¥E AL F URE IS FRE AAsE HEPIAE
ees Z2EFES £33l o] EZ2EZFoE DWMRP, MOSPF So] dlth
DVMRP(Distance Vector Multicast Routing Protocol)+= A2 Wg g}9E ZEF
o] 5L MOSPF(Multicast OSPF)+= OSPF link-state FUJ|AE g}l9E ZEEIe &
Aol

(1) DVMRP(Distance Vector Multicast Routing Protocol)

DIMRP=  AE|YolA  HEIFIAZE  miZls ASHE + U=F  HAH
distance-vector 8}-$8¥ EZZ2EEHZ Mrouted programoiA] A}&E|¢it}t. (DVMRP=
RFC107501A Ao % 231451, RIPS} H|=3tA MAEGc &8, mroutedol
Al FEHE WAL RFCo ub&}gl:= 213} packet format, tunnel format, packet
type SojA] & tlZct}. RIPY} Zo| distance vector Z}9E ZZEZZ o] &%)
topology ARE zt=t}, o] ¢]o] reverse path forwarding ¢|2}3 3= multicast

forwarding algorithm& AMEFlC} RE distance vector routing protocole] 1@
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SHxo] scaling problem& 2=t} ) DVMRPE MBONE 2h9ElollA  AlLE &y,
reverse-path forwarding ¥Yile]E&-& AMRS}o] reverse-pathE AAlsh=d] A}&3H
th HEFIAE 2Bl &2 F32| 9 2B Ay 2|AEE E{3} distance-
vectorE FI7|FLE AH|FCL OI% %‘5'.—“5 HE|JIAE BB RolA] A]RIEE ¥
EIFIAE QEso]&nt ofujel, RE ElEdE HuUAch HEFIAE 297}
dojut lEjEo] 204 sfAS ‘%‘:9-“# DVMRP 2}-2-8 ®|o]&-& ZHAlsle] sfig w3l
o] £A2ZHRE Ht FEE ol ZxA] ehsli, ohd ZHfol: Wt

A=) ¥ E DVMRPE A MBONES dhte] vy 2l98 Emeles 2h3sid,
A zZt2pe] elEEL Wt oY 2Hed HolES FAIsiol gl thdo
th =) MOSPFL} PIME AHg-3l= BFRE]ER U2l UIEY Routed @%«l
UEHT Z2 HUeE Ao 24 DWMRPY ehfElo] 28 AsixlEs 2}-¢
E._,] ol:° ég 2 olt},

a
)
A8
3 %

(7}) RFC 1075 DVMRP &%
1. 2h98 daeE
) 298 HIAIR] H%

DWRP 2h¢-% HAZ= RE 2% BRE F71FoE AFsla, o HAH
B oiFt 2} FEE AFshe, 2 2hey FRY dF EE ARE A
F3t7] #13) AREHTE & UEislojio] ALH 2y wAlxE IP TIL 19 3%
€ Zdeth 2% HAA A4S 4T 332 e ¥k

- uf FULL_UPDATE_RATE Zult}, ehfElE BRE 714 AdEso|&oA ¢y ARE
717 DVMRP WAIx]& Rl 38 AR wE gfed 57138 93 A4
Zb ElolM 7} AMS-HCL

- 27 W3d uinjc}, 2h9¥ WA Algo] 1 H2E A

- DVMRP eh-{-El7}F 21 3H5-& A3std, BE ZH=26) i3t 27271 RE JM4d Oy
ol o AHYHC),

- DWMRP 2}9El7} 4¥E& %Bh‘f}aﬁ g of, JHsstd, BE M AdEwo] A4
BE 2LHE 9% 7§ WELYE 743 DMRP o IZI:E: Holcl,

HEFlAY S AYste UEHE Fs ehtEdA A o, 2 dAAe

224.0.0.4 42 HE[F|AE Hrl wety HE|FIAYS A Yste RE Eg Q¥
solA Ao M= HE|FJAE F4 224.0.0.48 %23t HE|FAE o]y oY
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o] UEHE WolL}y] ST A2 A dA AE AHERUTE ME o] ddd g
SEL 53] AAHE UEHSE Woluhy] ]3] 2 TIL 31& 713 doly 2d8g &
Tk JEY 52 deFlAYE Uil §8&2 HEIFIAE doly e TIL
& Holx 2 UEY FA e dA ARt gA Folof Tl

a0
j=

(2) 2H9% HAlA] 4l

BoEE 298 WA E4E 74 A Bl AE ¢ Yofol gt} 2heE
WAlA el zHzte] A2E fls), ched ¢xelEel AW,

- IF 2 Z2E 9% wEYo] FolHr],

- THEN HAIX]|7} 223t 7H AdEmo]£2] HEEe] F73iT)

- 298 HEUdN 2 B2 FHA| F4LE AT

- IF 2 Z 27} 2h% Bulo] &alstA] ¢t

- THEN 2}-98 EFoM FUT UEY BEE Feth

- IF 2 A7} 3 Zoto] &3)3ic).

- THEN IF o] Z &7 &2 el{e 258 gt

- THEN CONTINUE Tt} #EE& 71A|aL,

- IF 227 7 WEYE 75 A YTl

- CONTINUE T} A& 71#) 3,

- IF A¥ 27t & 2RElEA, o] BRI Z2 eHREERE Sl

- THEN 2 Z 22 Elo|mE =&t}

- IF HE&e] £, F Zho] A" ZF 29 et wEY ti=ch

- THEN A 22 HE Y} B4 & AHESH7] 8 UdHE F2E 3 YL

- IF 4% F3bdo] wAd Z 2o Fibdzt A ¢t

- THEN A" Z2¢ R £48 Fges 7o

- AR AR HEYL £ TP UAY A2 vEYF Haglez W
7 gt

- ELSE IF HEZo] $AHTHo]AL LAY FEY vEHT} 2l &
Elojm| &= Ho]% EXPIRATION_TIMEOUTS] w®igto]la, UAH ZHze wEYL
H vELy Zon, 2 HE]Z $48 A ElET} FHo}),

- THEN =418 Z 28 A&317] Sl38) e}9% &£& HAP UL

- BE Elo|HE ATl

<4 ox
> K

2. LY daelE

ZY o E YA HE[F2E dlolE Ijlo] Fe| dEslols oA
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AH =], ol9A eldo] Hel=Eex chEch YW daelFe ohe

- IF IP TIL Zto| 2x.c} Hr}.

- THEN CONTINUE Th& ©o|E]& 7FR|3, 1 IP dlo]g ade] Ao AZE =
c}.

- IF 27} Ex35kx] ket

- THEN CONTINUE t}& diolel& 7}x|3,

- IF 2 BEE 930 thd 9 7 dEisola AtoA tolg a3o| $alxx]
ookt

- THEN CONTINUE th& do]&]l& 7Ix|3, IF uo]e 23] ElY-g =|uic}.

- THEN 71 uloje] 2318 A F4AE IP F4 94 ZE2UY A Wy 242 oix)
gtct,

- 22 dolE a3 B3R FAE IP F4 HA] A2UY F Hy F4AE oy
=3

- 2 dolE] JYo2RE B A AR d 4L AASIR, 1P Y o] o
& 2F )

- IF 22 dlo]e] 28] BAx] 247} 224.0.0.0 £ 224.0.0. 10|t}

- THEN CONTINUE th& do|El& 7Ix|a, FOR Z}zhe] 714 QlElmolA Ve tis] DO
IF VZ} 2 dole]l 28] A& ¢l3] A4 5F o Sagict.

- THEN IF V7} QAIE S8l AHY BE Jof &a13}%] ¢be=rl.
OR Vo] H3 =z gl |7t St}

- THEN IF IP TTLo| V&] QA xRc} At}

- THEN IP TTL®] Z+& Shub Al 7ich,

Vyleg dole 1S d4gich

t

(2) MOSPF(Multicast Open Shortest Path First)

MOSF+= OSPF(Open Shortest Path First) 2}-98 Z 2B &S IP HE|F|AE &
B 98 gy Fojrh. el VAARE Internet Draft $=Fof ulEg g}
MOSPF7} &%+ router&2 LA H networkolA+= IP multicast packetg HIZ
Ry 4= ¢lom tunnelo] & ¢lr}.

MOSPF= OSPF2] 3 Atel dloleluo]LoA WESY W ¥Rl YA Ae] b
olguo]&of group membershipe] 2= 2L YA E F7lgic). wlebr 0SPF &
FEZE 2§ A4 A wHE floodd "R ¢lo] mREeoA reverse-path
forwarding®} prune computationg 43J%tc}. MOSPF:= DVMRPS} A3 H1EHt},
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(7}) RFC 1584 MOSPF %

1. MOSPFojjx e HE|FRAE e}-¢-d

= AolA MOSPFE] 7122l HEFRAE arelFof the] dE3tch AM&E=
dare|E2 shte] 0SPF b9 doollA ol Foixn HE|FIAE dloje] a3je] &
W2 7b 2& OSPF 2h-98 Yol S8t gl Z-#i& thErh |

7t ehe® 54

HE|FIAE dlole] 1YWL AR EgE B3 AEs wfEo] A He)s)
AE 89 TAHUENA ALHCT) MOSPFOAE= HE|FHAE dlolg] 18] At
o o3 T2 54 et

) tlole] 232 Ae H2E vlol¥] I AR Ao 23] AR Al
2) dlol®] 3] AIZH3 FYsts 25 SF LN BEE MY vlE
ol 4A =& Z2F wgrh oluf v]&2 0SPF dZ el HE# (netric) o=
234t

( 3) MOSPF= 3-/¥ 53 I5LR By & v Z2E BRI uwhekA,
°IE1 a3 HA7} o] FoiAl= e L3Rl
) ol HE|FILE ulo]H "”%5 of cis] 2E HiEle S M F2 Eq
E Atsiviop it shue] IF FEYI £ Aololes shit il ERto]

Zxjgict,

(5) Zzte] & (hop)ujth MOSPFE= IP HEIFNAE ulolE] 1HWE uloly 83 WE|s)
2EXNY ALt orlele 2712 o207t gl v WS} MOSPF 2H9-El 7L
A ZE VEY ] RFUNLE dloje] YAE HASSHA HdFH Z-¢oltt

L}, MOSPFE] 29I HiAUS

HE|FAE dojg] 21382 A Z=Eo = Zzhe] MOSPF el & dlolE i
of ZA3I] HYY & ZAASIA Hch o] JIHE EHY N4 (forwarding
cache)gtzl ¥2n zZtzte] FW@/FEAAuitt o] EAY 7+]E 7IXA Hch o]
ZHd e od A el ERE HEFIAE dole ajo] Lirtosh=A| (up
stream) 8} oj® LB EHE dole & Wolof 3li=X](down stream)7} 7] HE
o-] 011;].

2949 gzl F FELE U¥lodAEd AE FE2 AY IF dolEmolset
3 ERich o] dlolEMe]AE IGMP FoFE& o8 T shfEo A AZFE
E9e 18 wuAe deEch o 18 golEMolAt HWEFIAE Holy I
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o
Id
%
1o
e
A
oY,
Kl

e A9Hd MLE 7hedtA siErh F oA FE2 do
Eglojtt, o] Egle W &3] AGEM HolE I’-%«l = "Q"é% FEZ gl
o] Eglg &3t 1 Aglo] A=(HY A=A 42) A7t dloly 1
Po| deHch

Tl IGMP F&F: 2o IF olo]EHlo]x

A 1F deledlojae el A dFE WEYL] OF WM E A ]
3 oodch #Aze] ¥yEL [OF, dZ4¥™ UEY] #OZ o]z ddH YE
#ol= YE|F|ATE Te] 7¢F (IGMP ; RFC 1112 ¥R)& B3] wESo]2t}, MOSPF
Bl 7E B3817] AlRPSH F£713Ql IGMP BAE ®uy ALE A4ttt 34
Ex ol yhgste] ZtZke] HE|FIAE LFo] AW dfUolde IP ZAETL 9
x| 81A Hct.

Ay OF eyl ZEnjct IMP EAE HIALE 3tA Hrl 2lfEl= ol& Tl A
o OF dolelmojLo] [LF A, NI ZE A9 EE dolgmolaE & 734

ghc},
2, AAZ AE W A He Z2EZ

A UL HAIRE A Hues oM UE 27 dupirEe] Azte] A
Zolm REA] =3 ZAE EASHA] Yttt E& ASS ¢ ke A2 of
s, WENILY wAA7E AEEE el metd &, UF W wAx]Eo]
ASE L Qo Fol Jihe{ol 3t Aol Aol Fel AHol st =EE0]
ARG AU AR ZESHA] o Afo] RAAAU wAA] AAE ol £
Adtts Rojch. it o]d LFF oLt 2] ¢k Aol WAHA] o= ZABl
ANe =Al AdHr)

g o 5o §8& Z2IHAAN HAIAE S HAe S ATy
AgH ks BY o] &7, dEY AAE ol A& =4& 4 ¢t
a2 ole] RE MEL Z2EF] MUH ALY, o]Zo] HEZ 'RTP(Real-Time
Transfer Protocol)’o]t}. o]7]M &) real-timed &3] AZsl= 18 7itlE22 X
78] real-time o}l eI T2 HFHHdlofA & ZEIWEC] real-time
o 474& w7 g ey dES ¥ ¢+ UEH ZRE AFstAl= Ynjojr}
&, AF A$HE fAAZ dA BEelI RAA] @ HAE e AJAAE
W8 A U FHoA YA &MY ATE AAA AEE + UA=F ¥
th old FR o= A HAEEHE 2riel} vl deolse AW WHol FA
A7, se & TEIWLG AMEstE Al olE3 Al wld Fa 5 3o M)
2ol thgt ARE ] TYETE o] TEEFEL ofHl AFog EaEHo] vk
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= S8 =23 o] R e ZE2 oA URE st FRE ATY +
UEE FAdsHA dAHKACE eEg @4HstA RTPE BA 3taix} gicid H$"
tolel2] Elgle] thyt =Rz} Zk or]e lid, Hltle AFYES] RTPo 2
3] ojgA Hdd ZUAVNE WA Ao] Wasjeh Lelal, Zeksiuiub WAz}
AgE e Jelg BEUBYI] f 75 Tl RIPE F 71A] protocol & Uiy
o|Zlt}t. data ALyt A Sl= RTP Data Transfer Protocol?} data ALEE
monitoringdtil sessionoll HAH o] FRE HALstedl FASH= RICP(RTP
Control Protocol)e] lth RTCPOA AMEE = i Fo % el BEE Hddsl
= Aol &3ttt §F FAAXEFE B WA Y EAHE, JHF 2o w2 4]
218l HE, §F FAXNEFE MR o UL EES EAYEZ, BREES
WM B 2EE e 7k Y At 5o FRE Heth o] ZEEF A&
Eold AL 19929 Agolth, A& MBonedolx FA7E AR Zo] 1992 Ho]
douzl, L o]FE AlgtEel ZleAed EAU Ao ¥ ojHF &S At
o] TEEFZE t]x}IB}7| AlRHEE Fojc}

7}. RTP(Realtime Transport Protocol)

RTP(Realtime Transport Protocol)+ IETF(Internet Engineering Task Force)%]
transport service area?] avt working groupoilA]l Z|W3sIiL Qlt). A|RC B AME=
Internet standardE 73}y Hrl= protocold 7|3t AA & T8I0
A g3lo] AFslaz} st ol © #3ch 1994 Area Directorateol#] B 7}A]
=3 NS 2 F AR Eo] ghEA R o] X|Fe] RTPv2oltt.

MBONE AtollA] %3218t audio, video T8 AlA|Zt datad FatE 2SS J)
Wk 2o} RIPE Halshe % #ol Wl RTPE HAIR ASE BAsts AR
= pakcet?] A& Al W3 streamE 7] synchronizationgd W= Ao
JAL Fr}, agA time stamp@} E-& sequence numberE AME-EHT}

RTPE HEFIAE EE FUNLE FoM 43, ¥4, Ee B doleet g2
A7 doleE AS3te S8 APy ool ©t ERARE J5& AF¥ch 2
gLt RTPE 2pd dlefol] izt &2 thfE dow, H3] FHA deoly Hs
(timely delivery), QoS E%, ¥updl «A AF WA A2 7|5& AFsHA ¢
ot wety ERAREL] fuis AAZL toled] §Ed FHE Fol AT £
Folglxz ¥ 4 9l .RTPE UDPHIolAN &-&F+= protocol 24 ST-11L} IP F2
protocol M= -&H <+ olrh

o 23 37E 7AW "Eju|tje] Ko uwteld o Fo 54 FE 9
dolel 7} A"l RTP packet headeroft= sourcedlA 8] ‘A7t & ¥EFAF|A 3}
7] $1%t timing information®} sequence number7} EZFIHT}H V& A HEo|m 2
o WAL 2 olth. P 32 HIE i E siAE 8] flslA A&t P ghol
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A EH payload F-&o] ohl iy SElEo] siRe Fo] EHUH S oulgict X
HIEZL AYET F=siA e 83 sgrt 23 8 thgd &tie 2g 7l
Zitl, CC= 313 F oAl CSRC identifier?] 7|8 r}e]Zlc}t. CSRCE RTP mixer
7} combined stream®F RI=i=tf] 7|o4§t RIP T3l AERL] 40|t} & RIP 3
AEL W& T3l ALEHEN F7 AJAHME ofg] £AZHE 2 RIP YAE
& U ol &S A3 ZYAAM AR HelY RIP AN HEZ o]F the A
ARoE Mest=d ol JeE £UI= F AAYS RIP mixerd} it M
= HEnr]o] FRo tig 2 H9S Uehdch &, iR ol S8 3pat
FE 55 skt AME¥TH PT WEE RFC 119004 F® =2 wjele] RTP
payload A& A3t &0 &siA 3fHHTE, =232 payload type code
€ payload format2 22| | F=E3 1FH g7l ZHelch, &, PT7L 0ol =
P A2 PCMUOI S 2T] 2 A Rolil 8000 Hz clock rated Zt31 2t]e Ad 17
T = Z& Jlelgdch @2 33709 payload typeo] FHoE o] QIt} sequence
numbers= RTP S§Zlo] H4A1E wijmich 14 F7gitt, 4l &2 o] WEE o] L35}
R 2AE AR =R &N E A AR} timestamp: BEE RIP s A
] SElo] MEHH Al uveidch, 2 YEY AdL A Fosie 2

L25E AGHr) oA AAZ dole Y FUel x5 Alate] o]&H T} SSRC
W JhHel Ee nlo]ld 52| oy YHx|e] A ¥atE ste7itt. CSRC W=
RTP si3lo] F3t Al2gloA E}FE Zfo] 2 2258 FHY 4 I ExlE
& Ztelzch 28y chE¥(multiplexing)®t A3 44 UDP (User Datagram
Protocol )& ol&¥ict, EZ o8 HAXNZY dojg] AL a9 AZA A2

of gt}
L}, RTCP(RTP Control Protocol)

RTCP= ¥ 2] Foizhel]l E4E =R £, ¥ 744, ¢ sliizle] X a2 2H52
QS FEE st 8] I3 QSE B 7I3le] adaptive encoding® #H|E3LE
5 ot EY RICPE W HAREY 2AUS A I $488 Axsiz
ML QEISo] 48] el IDE A YsHe A HA Ao FRE UEL ©
3t dlolele] A=A AExI 8ol HAYU tiA] jRHE A-fol AR o} slug
CNAME (Canonical NAME)o]2} H-E& ¢ EWARE AHLE L}LET} RICPE )
o]l MZ& FIF g RE HojxloA Af¥ch olE $£33}t7] 1% RICP AR
&2 3 Ul

o SR (sender report): active sender&-2 2}X1e] &4=xlo] tjat B4 ARE o

gl ARE-gicl
o RR (receiver report): active sender7} o}yl ZojxlEo] zla18] £4=2le) rfdt
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A BERE deleu ARSgc)

o SDES: CNAMES XE3stm 4 o]E& J&sterl Alg3it)

o BYE: RTP sessiono] w}zL}&uf A}-&3tc},

o APP: A2-E &§ Et MELR Jes AP of I & BXH Jeg AF
stedl ARS-ZTL

RTCP packet:& AT sl WEo} wi3 ellel weby she] Zolg ze W=
7} Eoldder, session? RE member%dlfll H45 ] data packetz} 7L
mechanismo] o]&-Htl, AMAQ AR AL $I5]A g RICP MRS 3 742
Ubp izl g H4H 4 glrh RICP packet.,] format& RTP data packet} -§-A}3}
=3

th. RTP/RTCP 7|E} A}&

RTP/RTCP= BE AA|Z S-&o fASHA w3t ettt ©x] BE AHAZ
&0l FBHA AlEREE $&3 Zolut. wetd 53 §-8-2 RTP/RTCP Mo
7t BERE 2Tl

RTP/RTCPo] A= RTPS} F4lshes Hoixl J§zte] HAE RIP session o]2f 3¢
gttt oJu] session® destination transport address®] %S Wittt E3t
destination transport address+= &} 7J2] network address (multicast IP address
+ UDP port), RTP port, RTCP port®E FAEC}E <&, RTPL} RTCP= CtiE UDP REE
AHESISL RTP= 34§ RTCPE 478 L2 AHg¥t], o|uf 2} payload ElQ)mict
RTP&} RTCP:= H#§lZ o8 AFRHC) .

g}, RTP 23}l

RFC 1890, RFP Profile for Audio and Video Conferences with Minimal Control

RFC 1890 RTP/RTCPOlA THEA] 942 FEE ¥l F3] ¥ A&
Zbe TR 2r] .9t viT|Q 3| 2jojA] RTP/RTCPE AME317] 9% 23S 39
gtoh, & EAe ev|es) vit]e oo gt RTP AY eld dit oA
M E= HES 233ct, 53], payload typel B HE| encoding2.E2] mapping
BEE AFgch F 6.1 AI7HA] AHYH EF Jdag/r|agel tigt payload
type (PT)& HojETh

RTP= BEE AAZF dolH & A d3lr|Rtls BE AAZ dolel®] FFAd A}
5g thEch ulagtd 53 AAIZ dolgof i HEE #FEolof Sty RTP

- 113 -



tlole] Hx=o AEHrh RFC 18902 o{%A 2} payload 7} RTPE B3iA o
AEEE 7 ZlestA] 4a gth ol&2 Hxke EAME EES Fstn o
A7tz ZH =M= o 2t

RTP payload format for H, 263 videc streams

A
=
i

=]

RTP payload format for H.261 video streams
RTP payload format for JPEG-compressed video
RTP payload format for MPEGL/MPEG2 video
RTP payload format for CellB video encoding
RTP payload format for H. 723 audio

o 0O O O O o

o PR [E B VA GV S T

delnjr]ojo] Mldoe] Heistr] flslide AEUdolA WAstE AHAES ¢ ¥
871 olom EF TA &S Hasfol vt S Fstr] fjEiA HEFIAE
of ZPtgt M tI¥EeR|E o|&¥rct MM tjgEelE  Session Description
Protocol (Sofl) [6]& ©]&3le] L AL HE|IFNAE F4, ult]e] ], Az,
W $4£5E UL A AdAte] FHTE JE, do 4, hgF V&, 43y
AREo ¥ AEFS LIER L Session Announcement Protocol (SAP) [7]1& o] &
St Fa¥ch vt 2 FIE BAEI, chiol] Hoidta st AlAY Fid
7t gt HE|FIAE F4E 3 Ee FAHLE YFEHM AA tHEeE HE
NEE F4& UGS £ % AL dlxelz ¥ 4 Ak A8 Fae
3 HeE A A oF 8l local network ¢l ZH-foll& 1, 7|BUA A% 15 I
63, AAMA= 127 & Z=t}. SDPE (typed=Cvalued HE|E WHFOo 8 HJ|F
(1% 4.10)2 &t ofolc},

v=0

o=sunchoi 2890844526 2890842087 IN 1P4 126.16.64.4
s=KIEE SPECIAL TUTORIAL

I=Internet Multimedia Communication Protocols
u=http: //ice, anyang, ac, kr/kiee/mm, ps
e=sunchoi@aycc, anyang. ac. kr

c=IN I1P4 224.2,17.12/127

t=2873397496 2873404636

a=recvonly

m=audio 3456 VAT PCMU

m=video 2232 RTP H261
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m=whiteboard 32146 UDP WB

a=orient: landscape

(2% 4.10) SDP ¢

A A= 5 AHERME 2FSIAU B V0D Aol o] .mjrjo] MH
AAde]] FoA)F|= 7-Fof Session Initiation Protocol (SIP) [8]E& o]&Fc}
3] SIPE AHERI7E o]F-Fduf fIXo] AdFglol MUl HASIEE e¥Y £
th AFERIY] FhE A T4 Mo Q3fA Fe|Hrh MAY BAZL SDPE
23l 7]&¥ith SIP HAIREL <% user agent E= user agentE %
proxyE Ato]ollA] AL} ofuf user agent= FTlO|UE HUE 43S} proxy
£ user agent®] A Ao HMestAL F H¥(bridging)& WYt  SIP
HAA = HAEC|H Fk7He] UDP wolEl1gi s Autsc)

L ¥ dm mn

-

P

v}, Real Time Streaming Protocol (RTSP)

RTSPE -8 Z2EZo|n Flo|dE/AW BHAA HA §4& 2t doly
A& Aeojst=l o[&Hrl &, VoD A, L2r]e AH, He|utje] A EES
B A3H ZEE AYAIIAL o] & Aojslr] % ZEEZoltl. § HAAM A&
& 4 7] wfgel ol EZE ©ARA R Netscape®} NetSpeakoll A 7+&3] <l
B EFog w9l RISP E9WY el HITP/L. 13 §ASlR A HAE-
7|4t =2 EFolt}l. M4 UDP, HE|FIAE UDP, TCPE AHE-3tH RTPE o] &3}
He[u|t]o] do|lEE ALY 4= 9lth HITP AHE wRZ(method)ol] 2J3jA HH
< 43 3}=uj SETUP, PLAY, PAUSE, REDIRECT, RECORD, TEARDOWN, GET_PARAMETERS,
SET_PARAMETERS, OPTIONS, DESCRIBE W& =.& =g 3%tch,

3. 2EgY J&

7t % uiA

1989 flo] s eY, XJlol= H2EINIoIgct 1993de] deli=o] thE}
(Champaign-urban 4B A)eA Bxjolaek= g ¢ BHakex 7t e gt Bxjo]
e st § slolxlellM Dejgz} HAESE FAlo] FAYL = glglen, nffiE of
£3te] stolHHAE F8 TN AM-EA UEUE ¥ = A= FUE nldsAd
ol Bapola 7l tE oe LPAAGNME Ao, HF, 25de] Yaoe]
b Yl dagRe el 22 WY Fefe] HakgA st et d2E sigich
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BApo] A FHE § AollA HElnTielst AHgH 4 e AlZ|7t Hdleh e, of
H7FA] 7418 PCo] CD-ROME o]-&3le| P& R Aol ABUE B3) F3E B A
Hr " 45 wgich, 843, dEdelA 594 & theEs ¥ = ey, &
38 Fd4 B84 mide] 2717t 7] wfF(IMB ~ uMB) ol 2MBY] THUE 14Ke] B
L2 rREE gy wBlE My AZko] ZARIth E o] FAELS theEE W 1
4o FRol wet SelololE MAs)of she EAFe] Qlrk. ’ '

o|ygt BAM e a4 w2 AE Y (Streaming)o]gt}. Progressive Networks(#
Z1¢] RealNetworks)i= 1995\ 44 22| QE]Y AEg|W Zgo]oje] RealAudiod
FE3131r}. RealAudioE o]-&3l0] AMEAIES 2|2 Mg ¢EYold theRE o
A & ddth o] 2B Jlad § A dweluitje] Az]yals Yalsiyct v
& 27lole S8 £2 WL oA IS theR sy 3 Rk sclyl o
8= ¢lojFc}. RealAudior &FZF HAEE AFYOom Zolo] VDOnetd] VDOLive,
XingTech®] AERIYA njo|aZATEL] Yli(Netshow)So] SASIA Tt

£ E2|%(Steaming) 2} th&EY(Downloading)S ME7t] FekdE 71x|aL ¢lck t}
2R 7P & AEL gelutle] mdE thEERE slo] Akt ¥ A7 9lg o] EA
U ThE AlgtollA B & 4% ke Hojtl wbg gutgo g AEY ntlol:s UF
of €71 s13l A&7t o Aol 2714 AEeY g ELHA ARY ¢+
ggort dxje AW J&2 ot AR JekE AEgl )

CTREEE 7hsdt mirjold] F wix] AL vk 250o] ZEHE YTk Folch 282
E ojd AFEME siet 3l XS 2| Ush= SEololwt glrhd Edol7} 7hssic
W AE2|Y vir)old] vhEE Wiy SR wid ®lg AL 9lo] Witivt Algshs &
doloE AMgsloptt Edol¥ 4+ ke £A7F 9th

ChERE mTjojd] Al Wl FF2S 2EeY nrjejdct /3ol Frhe Zo|th
CRERE plr]oli= D Erh o SR $33 o 3¢ A AFY += olck. 29
U 2B nitiojs WAL Sk Jigoln, dEY tigFe) RAR 7Rl &4
3t 3Pdo] "ol Z o] itk

e, tjeiEe) Exlyt CheRE utiols] Aol ARl sRiAlE wha
AEZY nltiolol At tjeE Bz} Aol Al sl 2Ee A=a nlrjle)
FaAelE Y teiFo] nj$ mzit BAZ SA Uk aeln 2529 mjtel
£ TheRE utjojel Hla) lAANE FEEE HiAR, FESEUE A7 o]

go] Solzitt,

JYol= S73tal 2Ee|Yol] BHE Ze olf, theRdel ©esla Aulrt gle
B, ChRt B8 PEE glonl, THREE sk Al7lo] Wol Halk i, AEe|W ujr)
& F&s, deUlolA Azl ol el WHolE, 9% FPolE, & vitle
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E7l0E oj" Fele] HelHTtiol & Fol¥ 4 dth vFu o] Jled BEshe UH
ol e Aukgol 7hestA i, AU WA 1 WE=7tA] A 15
+ e Aol 7] el 2EYYIES v BUSHA U2 fAlo]Eolx A
Zolet,

L A2Eg|Ye] Jid

HITAE vt ThRRESl Feolshs WAL ulES gl Jeu) o] ¥
& A vltle Y g WESH I ThREE slof ster]ade] AAehs PALE A}
ke sterjaIo Mgt Feol¥ 4= gt} o] WA u|aH 1FAY vtieE AFst
U nid FAE thERE 317 flEiME oW A To] ey SteEr|ARE Yulshs A
& 7iHeH, dAlele vitle mtde] A E£AE oplsir|= dch

o2yt £AIE NAslr] #3l 2ol tiFH Zige] 2ALTHIAL UFH HTleE YE
H2E Bl Adohs '2ELW’ 7lgoltt. 2B &2 AAUPTH dFIE o4
of, UEHIIAN HAIZ nltjo|E AEs7] 48 VEHND ZEEES ARUTH2Y 3

i ei’lay
ufler
Downlead ) cowaload

Mol

Streaming

Model © received

(1% 4.11) c}eEda) AEgue] v
(1% 4.11)2 tREY Y AEWS ¥|2d Ijlojct ThEEEY Z¢ mido] ¢A
3 o2 H ¥ Egolshu, AEeWe] A9 w3 drto] Felo|dE] HHT
W Zao|sly] AlA3ict, IBEE ARExRs o] @A theEE ¥ uirtx] sicie
a7t ek '
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tl AEgYS % =2EF

2EeY 71&S 2AEY U571 oldel, VEHIAM ATt ujc]olE HEs]
7] Y13 VEQ A ZERES AMERIC) A7) ]&3¢) W] 9] BAJA} b[T] &&= QE
o] WRbAQl siA A9 WAl o2 AS3E oYl &, EE HITP § MHE o)&
sto] A= ML) Q8 AL AL ok Yukstd Qb HITP Wlo]x|: £7
& 273, =], %], Wy, F& AP L2 vuir]e 2E]E Aodtr] ¢
3t 2-way interactiong& H|F3tA] ¢17] wiizolrt. E¥t TCP/IP ZE2EEFL S-S ¢lo]
HAE B9 AAEsHe W& AFFIEE vir]Q 2B L] ZA9of XAl eHI=E
WASHA $it}h 2 ER ofREe] AERy WL M T2 RIS TCPE ARSSIA] ¢
31 UDPE AMERITh Thard 2EWE #13 ZREFo[Th

(1) UDpP

UDP(User Datagram Protocol )i TCP&M= wg| o8l& AR sjRE& 712 A
otk 1YEE miZlE QoW F¢ A Afdhe el wAsA] ¢l AE
gl vic]ol e % 71 SRS ozl ARt eo] AAY 4 gloEE oy
o 54 252 wrioo] & BT 2o UPE YaEe B R B4
o] gloL} o] AL I Fh= W E3 s glch
(2) RTP

RTP(Real-Time Protocol)& QUE|YolA] £Ez|Y njtjo]l& A4S 98 dutze
2 71 gol AMSE= Z2EFS] shuto|t), o] R UDP MR ofl AlZh4gl, A HE, ¢
9 5 FRE ©L2 108P0|EY HUE 71510 EZRoA AJ7hE F713 A7),
iR &AME Ui, YAE UIAZY = JA FET) o] A& o|E3] vir]e, 2]
L2, 2} 2 @ vt 2EYHE FAO A4Y £ 9gon, FHRoA gulE
AR WS ARYY = YAEC] RTPE= TCP F-L 1P HE|F)AES} B g2 edy)
A AHEE £ 9Tt
(3) RTSP

RTSP(Real-Time Streaming Protocol )2 WHE|mjt]e] AEYS FLHoT A4l
B, AAFR], =z7] we] 7] S 42 Mula A4S BolU] 1 doeEY &
O AE/ MY R EZo|r], EFl o] TR EZL HrlX AFA/l 2EeY HAHZXE A
o3l 8F-E B £ AUARE &%, el 22T HekE 93 7S AFtic) o] X
SEEL UDP, TCP, IP HE|FNAES} 37 AFLE 4= ¢lon sH TS EHF RTPE A}
231t}

(4) RSVP

HE FoAPe

(>

RSVP(Resource Reservation Protocol )& EX w7 AE#l 94
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24 2B sy Hrf A S BAsle] A e Auls FAE AR
Q=5 Pt o] ZREFS PC §& TR T3 mRe] T WA o] VEYA
oA Y EE TR UYL + UEF Ech

g, 22w Aaw

= ol A W8S TS (I3 4.12)9 T2 shu}e] AE A|ARIE G4

4 otk {AE 2By A& viT]e AR Ay, AF, T Edol Y
& AMch ol AFL2 UdRY Al&H, wlt|e MW, YEHA sz, de
Felo|dE 58 B3l o] Folith

Hr]e F2 er]e FEE BGsh7] 413 3 Wx) AR AU VES elo] ot 2
OPET AAolA HIT|E A S| TIXYE Slo] TiATo] AFsh= whAOITE YA
= oldR21 A Ft=s} Y WA LZEQo|E AHES}e o] Folrt oW YA 7}
= Ht]e] wheyt ARERL oflel A W JlexE AFrt

v lncoding
_ Sladfou !
i )
AAEE] | 2 Rdie P Edit AV or ASE files.
Spueclfyy
2z i
ALY A ' Resolution
Frime Rase
AEZE 4, Serve

(23 4.12) 2EgW vlg)e A|A=
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(2) B3

HiT] 7t CIAEE AAEH EHey FRE AAFNAY HEE WS F713517] ¢35
HAANFE Al HYL A 2ET(authoring tool )& o]-8-3}A Hr}.

Hlt]et A &S W2 Fel® HARA =W vrle AEYS 7)o HHY
shd Eopo 2 WAL o] A& Y LBz vir|e WY Iy £ZESJOIE A}
g3to] Ladt BEas], Zede, volel&el A 3% Hrl o8 7Y oy
& AUt A o A TEE AYSHA =l Hale] ARTY LZESo|=
shutel mide] chaddt tlolEl & AFsr| ek

4) Au]2

Hltie AW Selo|dEe 830 wet AT =Ho| AP A=Y wdg Ay
WESZe} ZEEEE AMESlo] Selo|UEAA AFsIA Hrt ¥t A= st=de]
FAET 2E2UE AFshe HTIR A £TLE 2 FYHLL,

(6) &g

Zelo|dE PCY FEoloje Htle AEYE wol YA MY F Eo|sA
gk,

AH2d dBule] QoS 2

1. A&

HZ dEUME QoS BAE 273 2L &8& AulAES 283 ¥4 IP
QoSe] EAl& M) deUlelAN 78 Fo3 A U2 FASHAL k. UdH
oA Mul£2] 0SE B 7] flsirs e HAE oXE RYd3e rhE

AEe Aulx 2Ug WRE

AAZE && MulLTE 2731 QSE AW fl8) B2 AMula 2edo] 7]t
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& E IP 9f3l Ad Ao gt A7t I Azt IETF Int-Serv 4% LEollA
Ars]o] gfcth, o] LEoA ZjE Integrated Service(Int-Serv) E®-& AlA| 7t
S8 AMul2olA] UAAEE wiFY SE(flow)E T E 3o QoS BAAY AMujAe)
B EAY MulA fP o8 FEIY s AT F BIY Hulie R 4
of ZE2EZQ RSP AT ZIZEZE o]-&3to ALl A 43} Aojo} A of¢f
& sl iRy A A AE B Fco}. AT, Int-Serv BPE Z s
BEof gt el BRE o] e 7l {Xt glolof s17] Wil Wl FEI}
AZ o] o] FHH LT £L3JoE EAHC] stk £ A MM 5 ¥ A9
i BEo] FA EXY 4 A= B WE ey B 4 EE EE 44
HelE MEF LR /], Hel sl vl YEI] wiFolch

olo] wel & R U Aol HEY FF FHAEY EAE Z e
Int-Serv BR8] ¥AE FHIL YUl HELN LY £ &= Mula 2
2] Differentiated Service(Diff-Serv) Rwlo] 19973 FuHE-E] [ETFoA] #ts]
=2 7] AlzlEe] wE S22 T2 J B FEF o] Y=L gt Diff-Serv
BEdL 5F TR QSE BASHA U TEE2 A (aggregation)S TR A
Hl& xPHE Fo2HN WY Avhsia, wetd iR Yol 3§ JHs3tes stn
it

H Ao Int-Serv B3} Diff-Serv Bwlofl thsir] HzHe] IETFoA]S] =2
H AMNE FHLE AFEct. o} A F EHL Ao, F R dF e

23, 8|3l Diff-Serv Bwle] o} 3F Jlg WAHE AWdich
2. Integrated Service(Int-Serv) Xt
7}, Int-Serv RWQ] JX

Int-Serv B2Rle] FZE of@f t}33t Zo] ooy £ Qlti20]. A A oA
7HA] sthte] Mu|AZ 3 FEE IP siZ Y EF& S 5o whel o8 T/ A
A o8 FESIE doltt. olgA FEH IP sjzle TES ME tlE Ayl
A BEXNG 7t3 I 2113 M2 o2 0SE ZHA "l sl 38 e ¢
& J)A(application entity)EHE WAH 5 9o oy & NAHZFE F
3" = ot

Zh qulAs fY2 Aol wiel 7] ohE QoSE 2%t uhebd i whAllA

7t HulA §8o] RTEHE Q0SE EHsH= nielue|& AAsfol giri[21,22]. o
A& flowspeco] Bl ¥-Er}, &8 Mu]A7t Q731 0SE BAsty] sl o

- 121 -



of Moyt Y EE 233jof 3ith ol&F flB Fut TAEQ W k& Alojofy
flowspec FRE Fst=dl o|&F HWsle Aol A ek ZEEZ(resource
reservation protocol)olt}, W T (QEUe] AL 2l2EH )= TAE( LR A
H] )7t R 3 flowspect ¥ w2 Aefo] mhel MH|AE AFHE AAA] ARy
RAAA AR E sty o]AE& A 48 A of(admission control)etil F-Etrt,
283 HFHOE S8 Mulat 2% tide AFSIAL WSE- B3ty ¢l
A 83 AZdME IR AH SE(packet scheduler)} ¥JH P& (classifier)?] 7]

& w¥sA "Hrh oluf HA AFelAY A A& fsiA A TF2 Ed
T 54 BE olslE 4 sl EdY viepulEEA EPE oo} Tl

Int-Serv R E HAL XA A7HE V€L 2 dlo] Mul& /P& 2A €
deld gt A (elastic) MU]AE FE3PIL Qo B3 Nuliae o &8 8
ElE Zed d@A) o] Y RE §8& HAE o|XE(best effort) Mu]A2 &
FHTh el MulaE tha] X d A7k HeE E45HA 3R] 2 o
L A L&Y ¢ e AxI drite] wel RAY (guaranteed) An]A9} F-3}
ZHo]8 (controlled load) AMU|AZR FE5t3 QrH{23,24]. Int-Servols] FTEE T
e AMHlA {EL (19 4.13)2 Zr}

PN

2Bty elastic

/\

. Interactive [nteractive Asynchronou:
intolerant tolerant butst bulk bulk 1
Circuit Packet Telnet FTP Email
emulation audio/video NFS
[Gwantﬁ' Contraltedtond | | Best Effort |

(8 4,13) IETF2] Au]A §3[8)
Tl Int-Serv B¥e] FHE 9% 74 24

olg]¥ Int-Serv RH& ehElolA FHESE7] g 71E F27F (Id 4.14)0
uhet gich o] Zflofe elfEelMe Z 4 4ot A aa o] AU BA

(i
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Boy 23 9Jr} Int-ServE $I3 l9E S T4 2423 752 o3t ZTi(20].
RSVP 3 g A A

AL A oo} TIEDL £ ZRANTA FU BAEe} 9,
& Bh9Eig} BheE AlololM $8 Mul2e] EFol thit flowspect] A4 He
g wgsA Hoh A oo sy A shle $8 Auas we
flovspecolebe mheluEl 24 48] Eams} 0sE slgsicl wrh A&
flovspece RSVP ZEAME B3l AWEHH A7 48 o] ZIANE B 4
ol%7t AR 53 25&H0] sl AWsA T2} Aol o Fof AUrh

Jid

_:_4

A
sl
g
A 42 o] ZEAA

SR $8 Aulzel Bl 273 AUS YIY AUAE AR Y
FO2A 7 BAE(HE o% BV 27T UAS $8Y AUN BH Y

iR AAEY

oA T LAEYE FTIMA WA LER L WSS APl 0|22 088 &
Ho e &Y =Setolwof sidsiy P33 AFY ZIEF AU A &4
&89 E TIE VoS EdY Fuidu &Y Edye] F4& wofsiM wR £
&9 A2 Y Aol Jies ¥IAE + drh

A BH 7] (packet classifier)
Egy A& ¢JslA, 53] i3 LAEYE M 4 4 mAER oW F

Fo2 WHEANE ERUC. o2 JYY WY el SH W= FRof
BEPRELERC
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SR RSVP agent B
agent ¢ agent
Admission
control
EEE
data hase EqE 2o
| ol BRI N
N “Hclassifier) g EARFE § - 20 ,
A= A =HolE
=20l | (forvarding table)
&9 catoly

(2% 4.14) Int-Serv T¥E& %t 2hpeEloA e J1E 2H[20]
g}, A ook =2 EZ(RSVP)

RSVP[25,26]+= guaranteed A{H]A%} best-effort MB|AE Zt= Tz}l BAlS
218 A2 el TR ¥ REolt} RSVPE flow’l AWEHE Ftt TAEET]
2HE Eol flow-specific AElE AP35, [R5/ $1% Aol ZEEFoIt), =t
o 2 FANS #He5ly] fsiA $82 “FLOWSPEC"ole} H2& melny HE5&
ol &5le] QL3 QSE 7)&%ct TAESL] RSVPE FLOWSPECS 4-gfAo] REof
Al HEAEE A Hs7] flsiA ALgict FFFHLE O wiAR|= 2HE[8] RSVP
oA A= o WA AHEY whFo| o]L&HArt. (19 4.15)& TAEQ g
$E]ollA] RSVPE EHEE IS REllg HoEr)

ZAEQ 2l9Eo g AR AA &Y, YA oJ(adnission control) BE, L
2|3l 53F BF7)(classifier) BRES EdY Ao 7|5& £33l RSP 21
o} FHE At FF EF7= TR wiAY flowE AESIL A Mt
£ (o], best-effort, guaranteed, controlled load)o® #F{FIr}l i3 AHE

L B2ey 2o ex49lo ulela] WFQ (Weighted Fair Queueing) ¥¢ilzl&S&
Hgsto] B2 A(forvard)ste 715 @RUTh 48 Ho| FRL oo} 43
2 EFo] 23T flowd] 3& 7S AYPsY FFHLE A AAEY FR
of &g} AMA o] (Policy Control) REZ UEHA 73t efolA] Ae
djof & 7] @RI
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Host Router
» RSVP RSVP

-

Application RSVP | P
Process Process [ Pelicy 1;;);?;1;? -1-+Process || Policy
/ \ Control / \ Control

k

Data4 / X Admission ‘Data N[ Admission
Packet Control ‘ Packet Control
Clagsifier L-m| scheduler _ | Classifier —p| Scheduler >
Data Data

(23 4.15) IS 23} RSVP

RSVPE ThE 971R]2] 5AE zZtesrl 1) fFUNAEL HE[F|AEN A F3,
S§e) WA Fuel WAl &2 oiA, 3) cleraAz oletuAe Wk, 4)
NZolA oJered, 5) oot AlE FAHOE RBSIE 4ZE A, 6)
Bl 2R o] EF, 7) 37Fx] oeF Hel AL fixed-filter (FF), wild-card
filter (WF), shared-explicit (SE), 8) RSVPE A|{3}7] ¢t elfEd] FHA A
Z, 9) IPv4s} IPv6 A,

o

of eFslefoll A FF ook Zialoll A EE st QSE AHFste RSolil, W
of ek £l HEY Adgo] $AEF5E THA dgE M= E=olx, SEE
WFel B oletol AT B £41E& A XY gch olE EolA] Etherneto] FH&H
4cfe] FFe et TlE U EY o] H&E 1002 AFEIT 32 Kbps EAE e 2r]e
HE sl HASE A EAL FFA Aol Ethernetel Q& Zb HFE
32Kbps®] i FHS ofjefgict. uwhefr] 4 # 32 Kbps = 128 KbpsE oflo¥ict. ¢HHy
o2 orje Ao Fyyto] ti3E 317] wiiEel Etherneto] gle 4tid] EF

ZAFElol tisiA FAlol FHyto] ci3td 4= 2 * 32 Kbps = 64 Kbps& o3t o
Holtl, SEolA& WFR} o] 64 KbpsE o &bsta]ut £41 AFE F & FH3I] A
A ste] ofleFsl= whgeltt.

y

F

Path Path Path Path

Video 2 E |—» @ @—WEISE » Video I
Server : -+ X % Client
Resv A Resv Fos Resv———

(1% 4.16) RSVP =pfdejlof

(23 4.16)2 RSVP Apdoflef zpAojt). RSP Apdlefofe whgFe g 7|23l
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F712 wARE ZHeu] Resv w|A]Z| &} Path mlA][o|t}, F41&(Video Server)
Path HA|%] & ©]-&3lo] §-&o] 13} QS FRE FH ZEEIFo] HF3te &
UPAE/METIAE A28 SaM AU QoS AHE YUl St 2
Alzto] ol wltle AMue] EfY EAE token bucket RwWlel whet ¥t
SENDER_TSPEC ¢]g} &2l t}e mlelu|e Zh& EEICE: (token bucket rate [r],
token bucket size [b], peak data rate [pl, minimum policed unit [m], maximum
packet size [M]>. SENDER_TSPEC Rte 8= 11 HAZAd ¢&= 2LEEL »¥& 1}
ofgh 4= ¢l7] wiEol Path Al 712 ADSPEC o]e} Eele thy s U
C}: Integrated Service A|$d Hop <, minimum path bandwidth, minimum path
latency, minimum MTU, global break bit(ADSPEC A 2|7} oj¥ HA]), Ctot,
Dtot, Csum, Dsum. ¢7]A] Ctoti= Video Server$} Video Client Alo]g] g}$-E{&Eol
A AR U A AR e, F9 AAADE)Y e dusta, Doty I ek
B EoA S Hesled £8FE A7He] go|th. Csum3t DsumE Ctot$} Dtot
9} A7t end-to-end X @A ZHY] Fo] ol o]H elf-E|MA reshapingo] U
gt 9ol 2 reshaping EH-EIE F-E]9] C&t D ke ¥& 'dyich 2= ADSPEC %
BE2HE end-to-end F A AAIZtz AT} x| ZH(popagation delay)E ohd
2= olt}, olagt WhHE& OPWA (One Pass With Advertising)@} ¥tcl OPWAMIAM =
RSVP Ao] sizlo] it BRE £IHA HF FUSAA ALHL £4& §
2 olF oot Aol HERTL Path WAAESE o] &3l Z ==& path
stated A A}, o] path statei RSVP7} Resv WA & $4l vit] W3O E hop
Tl 2 FEE] ¢l ARgRich

RSVPE= =al&ollA] dlehg MURE= Reojtt. A& (Video Client)2 ofjef 2
39S Resv HAR|E o]|&5}o] upstreamS® KUt oju] LX¥E QoS HEE
FLOWSPECo] 2} ¥-2uj, TSPECZ} RSPECL.E FAJ ¥t} TSPECS Path mA[X| Ao X3t
5¢9l%l SENDER_TSPEC3} Z2 mglu|ejEE FAHrl &, H3le EdY B4 4
A&oA ofefst= Zo|tl, RSPECE 2% tiYgF} Slack Termo 2 ™l
Slack Terme 100% W&& L3l delay 3ol ol o = §F4&E e
delayE 3o TH H|E FEoA Yl Y FE AZH 4 ¢S o Slack
Term?] ‘HlolA 7Hssithd LS oY = UEE g Flolth. 2 F 24 &
ZH2ElE QoS 23 & wolEolAL AAY £ th oA FxTe MulAE B
2512 kS-S ougitt. &, 00S £32 7 F(hop)od FYFHLE o] FoiZrt,
RSVPE WIAIZA] Bl i3l AE o Fo] tidt S Bulx] = vFGE R4
th 28y oot Anjrlo] $EE LY &= qlr)

u},  Integrated Service EW8] {HA
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Int-Serv 22 o] HAE HEE Rdoqie ® HAE Uoprt dBUE
A QSE AFTY = e Mula BHUE £/ °1I1} 3}A| 9k Int-Serv B
dg F FRY JEul HEGeA FHLsl7oEs vhEt F2 £AME 23 lch

A, Aell YEGMNE + B2 AP il TFo] Sajzict. L8}
olg|gt RE B g gt HelE RAISIAME R 2 vE:] NS BRE

BAE, + W2 g oisliA 2d cofE i Aol wARlE Ae|str] fls)
A EeEE vl wiE A Y& 23 glojof ¥t

AR, w3l HY FRE BiA WAL FE(classify)shz AL eHFElA
o o] s A P& L glojof st o] F FRsH: AL wie W2 H|
€& a7

Y2, ARSAZE FEdE 2 dohg ¥ e A4y AR IEE BA
Ho o] Aol F A3E XAy 4 olvh mhatA 2 ofiof oA olE A
Al(policing)® = gl 7150l 4He2 2F3FH et 4+ W WA ZFo s
A ol& T A2 AH 2R JHeshA| Yrh

nr| o2 xlAo] ¢l AMSAIZREY A dofE WA Sl Bt
(security) 7]5o°] 23-Hr},

wialx] olalgt o]RE A A Int-Serv REL ZFS ¢ A R}t A
(policy)7t 4=3tA] o] Fld 4= &= JEzI BAolAM AMg317]o] A 2o
2 A QloH27].

3. Differentiated Service(Diff-Serv) Rl =z

7}. Int-Serv Bwlz}e] x}o]A
M Diff-Serv Be] EAL Int-Serv R} v|asley HAH3IEE 3t}

A2, Diff-Serv B 3}Lte] IP sjZl TEHE AME I QSE A|F gt
AMdollA BoL}, og TEQ A T E st 2 AYEE w2 A& A
gt

E#], Int-ServEHojrxE AulAo] ulE QSE EA3EY] fsir B BE ¢
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Bl 2 s FRo oA miR BFE sUAch ojodE WA ERe
Blo] glojd Ee Al w¥& aggch whHel Diff-Servelde WA 7
Ze By 23 JeES BF W Pl Tt dojubA sta %ol Wi
M obf Zeiet miml AW Jleute] $YEES soith weld, W] BA ¢
B oy 380 UM MulLo] oebd iRy ERE £ ol &
A (mark)greh, )i w R ehEls siSle] EAY FRo] mhepd t
2o A 7eE @HshAl Hrt

A, Int-Serv RwolA z} ehREo]A A ok #I3te AF S AHolE
£3sfo} s} Ao, Diff-Serv EWojAE o] 71%& we| ZA zhfEloryt
433l =F gl I ol XY off HAALE Diff-Servel & WEA] FHOE
o]0l W ¢l wel ARERFetY] MulA Y ef(Service Agreement)ol whel it
HHOZ o]folA £E Qlth AMEXIZF MulA Yobg E43EXY ofs HY
BA o Mrt ZAHTH

njx| 2o 2, Diff-Serv EWoA s Int-Serve] HAY Auliel e Hchzqel
A& 8 AlRg BASA| = ¢t Diff-Serve] 7[EZ A A& gL A
AQl &8 B E(application flow)E FE3}A| U3 ©A] o8 TEFE FS YA
22X MulAE g3ty #olc}

1}, Diff-Serv 34 8.4

Diff-Serv oe] 7]& Fz&F 34 4= 17 33 Zr)l Diff-Serv AHF Y&
Ze DSHH(EL DS EHQl)S ofg ISPHeE F4Y 4 glth ISPE A4dste ¥
A Aole] HA] BA eh-El(edge router)7t Sz, EF DS H} Non-DS %
2} AA"E Xole AA e st S45A ok Diff-Serv F2& o8 ISPo|
2 okEerzl(end-to-end) Mu]A(Inter-domain Service)2} dlLte] ISP oAl A
|3 Bubes Intra-domain Au]A8 F HEelE AL¥rh wepd vt AU
ofulgl ISP o =pA|7t DSHe] AM&=p7} © 4= glth Diff-Serve] ¥ F2e v
22 AR 84 JlsoE F/dHTi28].

DS Hlo|E4} 33! A 7|3 (Per-Hop Behavior)
Egjul 23 7% (Traffic Conditioning)
Mu| A =2 e (Service Level Agreement)

DS o] ARgA}(customer)y WA DS Fe|xpet AMulA AME-E HEF Fofol
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o] 2ol At} o]AL MulA & Yok(SLA)olel: A zte] ¥ f&olofo}
th. DS o] AlgzbE o] 23t SLAo] &sjA DS W& B3l Mtz she mA
5o AYAE HostA Hri[29].

ol o

DS % AAL A7 2HElE= olel Zol FH iR ETFY JPAH EdyY £
79} ZA(conditioning) 71%-& 3ttt R = Jsde EHY R/
2 si7 e FA(mark), BE2 FH(meter), L[l Ao

(policing)& EJHETL

el DS e UE ke E ol Zo] HA ehEof &3l EAH IE=E
o oJeiA whed] AN AdstA Hcl olg gt F 2h-ElolM e iR Hed 7]
=8 Diff-Servol| A= Per-Hop Behavior(PHB)g}= o & ANt 2t

DS Region
BB .BB BB
IN IN
4—‘éLA LA LA LAI"F
2 @—e e
DS DS DS
Domain 1 Dotmain 2 Domain 3
(V) +Edgenoge = . (20 Intstior Node=Core Router
Traffic conditioning; - packet classifying Per-Hop Behavior: - packet scheduling
- packet marking - buffer allocation
- droping
- shaping

Bandwidth Broker: resoutce allocation, support dynamic SLA

(18! 4,17) Differentiated Service W 7|& L=
Tt} Myl 5 P )9S B &2 (Bandwidth Broker)

ARgAHE DS AMES AFY w) 2ol BT st Aullel oigt Ay
& DS =] TeE|AlolA el &Ecth DS W TRt oY AR EdYE &
£ A2 EE AFYPT) olmf A ot N AFL WAL o HF
2} AFgAR] 870 mel FH LR o]Fold Sk glon, FHLE o|Fojd sE
gt FHog o)folW AL A% Yord gl wietd F B2AY $AGA
i 4 A B nlel Fajd B2 thogg YBsA Hrh W Diff-Serv
o &gt Mula7} o] Fold B ZIlol olHF B YHLE AHEH Zojth

- 129 -



SEA| Rk o] 2}t MulA FHofo] FAHLE o|Fold FP e Fsh st4 A
WHatol whebd AMuls e ulgo] "ebd 4 gt °|‘-§ siM= RSVPE} 2 F
ol AT ZeEZo] Washd Uk am DS Wel AAS BT Y 4
ol ket Wagty Diff-ServoAl s o] AL Y= B 27 (bandwidth broker)a}
2 F23 drH30]. Y ZA ehfEle olE AT ZE2EF o o3& W
%& BE dF 3 AF W A Il tEiAd g E BRAGA EJE A
Hu o]Fe BE Edy 2E 7w iyt A3E oY E BHEHAgE B AY U
A "k Z DS Polle thedF B257 278 2 tfdF 525 N2 ¥ 2}
Hofl Y FRE F g Wart gk

ojf¥t thdF BEHo Eajo} A% o] tisiM (2 4.17)e] LI} gith
EF MulA £F HOH(SLA) Y] Bl tiE ol E (¥ 4.18)2 HoiF3 glch ¥
7 Fod HE SlAe w ARgRiel ARERE Aole] Yo ujgolw IETFY
Diff-Serv LEojlAi= SLAQ] & thsials FASR] b=t

Service Level Agreement
Caontract at Customer/Pravider Boundary
s Traffic Conditioning Agreement s General characteristics

- Performance parameters, e.g. - Availability/Reliability
« Expected throughput - Encryption services
¢ Drop probability - Routing constraints
e Latency - Authentication mechanisms

- Traffic profiles, e.g. - Monitoring & auditing mechanisms
» Token bucket parameters - Responsibilities, e.g.

- Excess traffic disposition » Equipment location

- Value added services, e.g. = Action if contract broken
* Marking services - Pricing/Billing mechanisms
¢ Shaping services

(37 4.18) Au]A 43 Yok Service Level Agreement)?] o]
g}, Egly ZA(Traffic conditioning)
AFE-2Ee] MulA Aol 2sfA] DS FA Bl DS ®e] iR e-REoA

siRE Aestes W& AAII] g8l mi3Ae] FEA(mark)E  SHA "l
Diff-Servoll Al = 1Pv4e] Z-9- Type of Service(T0S) H}o|EQ] 6H|EE AME-3lo] ¥

- 130 -



= AL glh olgA FAIEE T0S Hlo|EE Diff-Servol A= DS o)
25 gith DS Hlo|Ee] EAIEE A= YAlo] thsi s o} AHold A
5

DS we] AA 2h$El: D Lol A siRE oA Ay RAUANE AR5
AsiA sfSlg EF3ln E/«l 6} 715& 3%k Diff-Serv %O}E‘—:— ol ¥t 7
& EdY RAogke= %Oii EYSHAL At By 2l 2 A 24 )%
L2 P EdyY 2R, &3 (neter), EA|(mark), wllolﬁ‘(shaplng) haX:\ et
®]7](drop) 7%l o7]4] —*—?E}EF

B EF= thE F 7ix] whgol &gt & DS wlolE o] A
(source) W HIFHZA] A WE S IP #yu)e] WEo] A= WF (Multi-Field)
TFet T2 IS Hio|E kg a}g3te] EHsl= BA (Behavior Aggregate) =RE
Ueleh

EY S 7](meter)> SLAGAM of&3t EdY Z2gg J|E0E W2 TS
535t 2 AAE(S, Z2Y £4 & ) ey 24 sk Agdict

DS % UFeld BUd w3l Ag Yaog AYELE 5L SU3 IS ulolE
S #eth YUY IS HolEE 23 DSHe R Eojot winEe] A3te Behavior
Aggregate(BA) 2}l ¥t} Ewfi¥ EA]7)(marker): B3 izl AW Walo] swts
© JEE IS upolEd] 7|83 A& B3 BAo| 4312 E 3ir)

EdY 4ol (shaper) BAY EjY MW njg o3t Edfy Zage) g2
=& ZAE #¥ch EdY w7 (Dropper)s 43¥ Edy Z2g (o, 5jR &
HEgo|U HAE Zol)of ojFUE TR s Wi w)el P FHY XS
#HTh olg T4 249 AW AU 27 50 dAHY Q)

QA IETFS] Diff-Serv §1% LEoAL Eefy 2d 7l5o] T ool & Lj&

2t Bl i 712 Age] BNE A&FHo QtH3l)l., % =gy 24
BBl & ZUT ZA eleele] Ady Txol tisid Y ogolct,
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——»{  Meter l

Shaper/Dropper

¥

—  Classifier P Marker

(2% 4.19) By 2879 A9 7 4Z 1A
4, Diff-Serv Rw@loA 2] ! Awt utAl (Per-Hop Behavior)

7}. DS ujo]E2} PHB

DS o] ZA 2{ElE IP si3lo] £ Ff ehpEloA o WA E HYd
A& FLESI o] A& IPv4d] TS YWE FHL IPv6Y Class Field WEo] FA|s}A
"} Diff-Serveld= o] WEE DS HlolE, 12|31 DS Hlo|Ee)] EAIEE &
FAEFQ E(codepoint)8lil F-Et}, #a) RFC 24740 A= L5131 Q= DS niolE
o] e (¥ 4,20)3} Yri32].

DSCP cu

DSCP : DS Codepoint
CU : Currently Unused

(2% 4.20) DS HlolE =R

o] 21@ojA R ule} o] 6 H|EJ} DS ZEXQJE(DSCP)E ¥HEUCE o &
E 32 miglo] Zf3t= ehfEoA midle] A"EE £A(F A AHEH)Y
H gzt 22 w3 A Y-S AASHA "ol Diff-Servol A& ol ¥t W o)
F eReE oA w3l A WAS PHBElAL FEIL Qlth, EEI}S] 7] =9 23
oA o] 6 HIE & & 7j¢] HIEE IN H|EE mE F33sle, ufzlo] o&H Ay
2 Z23o] wW=R](In-profile)2} A =A](Out-of-profile) & UEhf=SE A}
&3teial oty 6 Bl EQ DSCP Uof FAlFH oz FA3/E sttt U v EE ¢
o2 HAlA AE HEA|(Explicit Congestion Notification)®} Z-& L% & ]3] o
H|3t "=ojr) DS HlolEE mfHo] TIE moqle] AEEHUA AJIEH 4= 9
t}.

DS % Uhe] SH9ElE s AY HAUZCE Thwt vy e W w3l 25
FATh, ISP Belhe olES & U9 Pystel, 54 @ A v
A g ABeiA "k olsh gol PHBE kLol A o] WA H: TE
B AY PAS FAY Zolth PBE pEel U TE HAUZS ofn 7@
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ot

NeE AHESIRAA Austrigen fo] ey v 35 &Y Fuwe 7

gkl sk,

theel oMt Hxizkx] B DSZHDSCP) ool shwrsts PHBO tisiA A
HolEE ght},

L}. Default(DE) PHB2} Class Selector PHB

)

E PHBE= @2 UEIY ehEloA] de] AMSEI e 3l A 3 e
RE AY YAE FYst drh o] WAoA AL YUY MR EYE
A, Edo] dojd +x ok AL et HAHET YEL sH5E ol o]
89T} DE PHB:= Diff-ServE A 3x] %= AMEALE 38317 $igtolt}. DE PHB
of sf3t= DSZE  000000° o|T}.

Class Selector PHBY: @A A3} Ql=IP Precedence WE=ote] THAL 93]
B= et "2 IP F9e] ToS WEE 3H|ES IP precedence H|EQ} 4u]E2]
Type of Service WEE Fd5ojglct, RFC 7912 IP Precedence W] E Q] Zh& # 2
stirglem, RFC 13494 Type of Service?| Zk& 3 3ka 9lrH33,34]. Hz) aH
ol A IP precedence gtol REHOE AHEHL XX U eheioh ISP
ofd FEHoE o]-&Ea gl7] wfiel] DS Yol ME oju] AR Fl gtzte] THA
S IthE F2317] $13jA Class Selector PHBE 3 2]3l¢it}. ©] PHBo| 3jwsE:
DS ZF2  ‘xxx000’ (xx= 1o]Ar} 0)o]t}).

i

T}, Expedited Forwarding(EF) PHB

EF PHBE Gl PR AN g W A EaUst Yol $ueHst 1 we
A S 2AnPUri3s]. EF PHBYAILE wiAlg AWy 7 ehElois o
aEe] i &Y E(departure rate)S EEtE(arrival rate) Bt} ZAL 3H
sl WM A do] 7Hedt QL=F ch, EF PHBY| DSZL2 “101110° o]

C}.

EF PHBE ol 83t AMgAIE 2 w2l ti7bE XBshaA mea AR Aula
E AFUA =Hed obx 8% g A ESPEA u[3Y] 154 AMESte £
etz & 4 glch ISPW AlYA}&= EF PHBE Eti& Zen|¢d AMujaziais 23
= 7 84 (Virtual Leased Line) AMuH]AE AEY 4 9t}

4.29} 4.38olA HH DS ZEZUE Zk& (7Y 4.21) Ro{32 Qlth DE
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PHB, Class Selector PHB, 12|l EF PHBY] ZLEXQELE DS ulo|ES] % 6u]Eo
A 871& Ap=A| et

PHB ‘ Codepoint
Default 000000
Class Selector xxx000
Expedited Forwarding 101110

(3% 4.21) ¥F¢2E A ¢HH PHBLE code point
2}. Assured Forwarding(AF) PHB

ARg APl webd dEUlE Tl IP 3iAlE AEH ol ok FEY HAL a3
7t ot ok Hils dEUE AEY W HAL R Zt Alo|ERRE Y §A
A Edyo] B ARt} Y Edy m2US X8R U o) EdYL &
< HES 73 Al ESE YUl 39 dEs 43 Edy 22y
Bojuls EdE e wade] s&HE A 4 = th olH¥ Ff, Z2YUE
ol 3y EdYS Z2YUE £ EdY Hoks W2 524 i dY Ay
& A HE& ¥ ARt AR} vlE] ol3sta ks A& AAME Frh AF

AF PHBOJ A DS Aldzt= ARERlo]A]l W SIRAES o8 x| £/= &S
Ao siA iR A il AH PHROIA] S AW B &AL sl Mgy
M E ARt E:4 A F(congestion) WA SiAE WIS &40 23
A AZ"ct ZetcE o] 1FY MR AEE SN UYH AW xigo] o,
w7 4529 (drop procedence)w o FY il ¥g¥ #HHe AJld el
A€}

#=f AF PHBZ 4712 a9t 349 w7 A2 78312 stk 1§ 82
AF PHBOIA Sejot sy $Meglo] whel Rl UYEL DS T=IJEES
el glet, AF PHBE 2+ Gl Qhell 2 7128 A F-& 2433t i 5
(burst)& do7l= &S 717 AF2 383§ FHsta #rh ojet 2
L3E F5517] A etEdAME WY fel ¢dale|EFSE RED(Random Early
Detection)®] A& Wit Qltl[37].

AF PHBE Eu|& z‘s}o?l ArH AMujAe] o2 EF| Ad&EE Ao] &Y MulA
olt}, o] H-¢ Fuld MulaAE: 2od MujA Rr), 2ud MulaEs FuE Ay
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o WA o U 24 vi3l A" ANAE BES BASS A A S
A

A
A Ll
ol & SIREL ohr] AE3te] i w7 fHeslE

ggtert
Drop progedence Class1 |  Class2 Class 3 Class 4
Tow w0 010010 011010 100010
001100 010100 011100 100100
~High - 001110 610110 011110 100110

(%) 4,22) AF PHB®} Codepoint
5. Integrated Service®} Differentiated Service?] 9%

Int-Serv 72| A& RSP A% TSEIZL o] gsto] WFETHEnd-to-End) A
ZAZ2o] A VEYI Y (MY EE tgEF)S Apde defshs 7ol drh
o] FZolM A2l ojeke Al TZ TEWE ol FIXEE 2 FRe| ol
£3}7]ol= Aol EA7L glth AR, o] TRE FRIL AL WM e 7 &
Enjtl @735 QWSE B ¢ A= YL zter) Hidel, & #E2Y W& o
Ao g 7QHH Diff-Serv FtZE ZEL IS ¢ U E STt A2 228
Z& AME3IA] i AEE Mu|AE AF¥ch

ol¢} Zo] & uwl], Int-Serv FZXE& Zte= W3} Diff-Serv FRE Ze W2 (¥
4.23)3} o] AIRAsle dEH F£= gtk (OF 4.23)2 AFE ol
Int-Serv/RSVP F-Z7} FLE| 3, th4=2] ISP Wo 2 F4H 4 & du BEaEY
o4& Diff-Serv TZE HEYOTH, PFute] TLET] Q52 AFol T
& UERdT) o] FRojA Diff-Serv W2 AYWOE, Int-Serv B2 DS e A}
£218] BAE = ALz 7Pt

T e 2AF dSoAE vt A2 AR HAIEe] g E oo} ¥t TAE
ofl Al WAE RSVP WA|X| 7} 1A IS W3 DS W& AX ALH Adrleks A,
= % weod dF £ Foje FaAL WA o]FolX&rt s A4,
Int-Serv Hollx F2H AMuli 58] sizl EEE Diff-Serv %o} PHBo| ojHA
oy st=slets B4 @ o]o] uwhE Int-Serv W3t Diff-Serv o] A3 F2 53
9l MujA 7] BAF B, 83 ITAEoA RSVP 413E 7)%3} DS HlolE 7| &

7I'e AY £A4 Folrh
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(2% 4.23) Diff-Servig3} Int-Servite] A%
6. A=

A2 & 1P QSE AlF3t7] 918l HA7EA] IETFOA] A ¥ F 71x] IP
QoS 2%, Int-Serv®} Diff-Serv Rwoj tisA] Arw Roich A PNz} gL &
AR MulAe JHsdE KR e ISP W AlGAIE F4 28 slo] Diff-Servel
thsiA ZHo] ghiolx|a glr), tidZe] Af7t A dE #BFE Hrp i
Apgdo] F3] A 2ol QoS BA x| xpEEE MulAE AF3He Aol
HAHo 2 o o At & 4+ Urh

IETFol A Diff-Serve] =2l 97\d 84 | 2jojlA BOF LR AlztEgon &
A Z1EHA AEH F2E Ay F /e RFCI GEH AEjoltt. RFC 2474+
proposed standard®A DS ulo|Ee] M- Algte] FA=Eeo] QIT}[32]. RFC 2475&
informational RFCEA] Diff-Serv®] F-Z& AWl glti[28]. o] X EA& ¥
st FAYPE o] U2 EM X EF PHBL} AF PHB A1} 37l & RFCE Wzt
H ofFo|r}H29,35,36]. ¥ AAZE Eefy 233 ¢ A eHpE Y F2Rof o)
3 =27 3 o F |l

ol AHE ket ol Diff-Servel el AU PEAAY A AW U
3} olol sixtele ZEEASE FHsHzul wASCl Itk Diff Servol e $%F
w7k Ml AE RS gAE dth & PHBol siFshE MulAzt oW whehue
E4g 23 gleel iyt A& stagx vk ®Y 05T AFAbet AgR} A
ole] Aul Yob ol thiAE sk 9A Ytk nela 37 Age 9
A thelg olert Be BAE WHY ARE AT TREI AR dFs)y

A= dTh

olgAl & w] Diff-Serviz ISP W Apd=te] YAl siZle] 2pEstd HeS ¢
d3 ZEH YA FFo 2FE wHEa drka ¥ 4 givh. FF Diff-Serv
Aol Mulart o] Fold B9 AL o ARt AFEA Zte] AR Helof 3}
Aol ule] YE F2ok tfdg AREsle WA LR I3 whedhal AU A

ol fiz

£ 0% &
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gof =Y Zolth wek Diff-Serv Walel AMgo] EHQ ABLE HujY A
RSVPS} ZE AT ZEEZY sl 27° Holn UdE BEAe Exjrt We
g Zolth. odt JlsE NF7HAY PHBS} TEZAEL FATHE THE Aol
=eljolof & Zolw olulE o]Me] AMOILF Int-Serv EWolq Eol¥ ufgo]
Al AEY 4E glom Uil THY 4 g BES BEY WAL £l
et 4 e fEoth, uLIL Diff-Serv RS ISP B AR P
oA wgel WAlFel 278 sAsh] A uEMold ¥ £ gow A AT
B HglolA T AFge €8 Fojob & Zolw IP 1ose T EMH= A

g7} glchar & 4 gl
2132 Welnlrle] YEAR 7

ATM ol AE[ule] 3te] AFL 1P AF tiolBlE & LR Agslo Al e A
EHI Y= oAEACIAE AEY £ U= §17] A7 ofe] THA] WA Eo] AU
booold BE HAEAA AM AF T2 7188 $8& AF 7= 39l &
AstA el

IP&} ATM?] Interworkingd 1%t /o8 X718 Overlay Model 2} o] RS 7|
A3t Integrated Modelo] Qlt}l. Overlay ModeldA & IPE|R] AZ2E HAsl7] 93]
ATM 2983} Aldal& ARSsh, 1P fi& ASI] AT BAA] S48 47 HE

ZAi A2 EZo] WAl o] Overlay Model %= ATM E&ojA] 7jtgt LANE[38],
MPOA[39]7} ¢glem, IETFolM =13t Classical IP over ATM[40]3} o]l& 7H4igt
NHRP[41]17} g)c}.

Integrated ModelofAl= IP 332 ARE LA}/ ¢3l IP ebEla} A|de] =8

& AMgshe, HEe FANAEEEFo] WAsA] orh o] WALR ATM X4

Integrated PNNI2} IETF&] MPLS(Multiprotocol Label Switching)[42,43] 7j®Ho] &l
Tth (3% 4.24, 4.25)
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IP over ATM

e

[ integrated moder |

Overay Model I

LAN Emulation  Classical IP over ATM [P or Tag
(ATM Forum) {IETF) } Switching
(IETF)

Multiprotocol over AT Next Hop Resolution
(ATMForum}  —e——— Protocol {IETF) /

(2% 4.24) ATM A9] IP A 71 &F

1P routing IP routing IP routing
P OSPF, OSPF, OSFF,
BGP,... BGP. .. BGP...
NHRP {-PNNI
ATM MPLS PNNI PAR
Integrated layered layered Integrated
routing routing routing routing
. -
IETF ATM Forum
driven Driven

(3% 4.25) IPS} ATME] QIEUIESS 7Y

AEY 7|& WSt 9 IETFOlAls= ATM A4F2] IP(IP over ATM : IPOA)7H&
AABLIL Tk o] WAL ATME 7]E8] LANZE RAIE A2 Fele] LAN MAC AR
212sM= whajolr). slule] ATM W o 718 =2]2 ¢l AMEY(Logical Subnet)o
U7 =, 2t RS sl LANCE #FHr] [P ZREZE ATM ALS AF $lof
A B2pstA ®t) 1P 45 LANY MAC A% F4E HZ3Ns ARP ZE2EZ0] Jrj2 A}
£En, oluje] ARP ZEEZL IP FAE AM F4Z WASH: 7)5S +4UCh
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T2} o] WA, HARE FUIAM 7 ol EXsi2t =23 o2 rhE AEule
Eashs F Dd7lolA tolHE B F9-E et HmEF FHo] Uehdrl
&, F U7t AR SUY A Pl EASIEE dolBlE A AL T U2
L IPOA RAollX = o2yt ZFpol= tiolEl7} eheElE A Role AgEojof i), o
AL tole7t EHLE BRE AXA He Azt ehelo] ¥R WA + de
o wHE zheth oY EAIRE sidshy] fls) whEelzl WAo] NHRP(Next Hop

Resolution Protocol )e|t}.

NHRPollM = of® =2]3 AMEUo] Eafshs chid7]7t the ABYle] Eajshs T
o IP Fhof sjW3h= ATM FLE U ¢ UEF AYstEE, Fehslsl ebeEl§ AX

A WAL HeolelE FaE = e AHE Heth

ATM 78] Jike |esia gl ATM oM E 7] 8-S 2|5} ¢)3) LAN
o B¢ o] M(LANE, LAN Emulation)& 7l3leich, LANEOJA = ATM S EF AZo] A}
2L MAC AZo= 2FH 4 JEE 3}y $5lo], IEEE 802.3(o|dyl) = IEEE
802, 4(EZY) ZEEEE olFH]d She A2E ASE ML AF A9l F= s
AMgRiTh uwhehA IPOA w43t BUsHAl 71&4] IP 2 030] ATM Aol 3 ¢lol T
2% 4= glcl.

IPOA W4jo] 7]&2] [P 22 EFhE A|YUsHay] 4lste] LANE WAl [P 22 EZent
opel IPX B¢ tIE ZREEE AHE + = AHE etk I8l 1P0A W]
ujsle o Y& Z2EF A FRE JREE S50t =83 4 ke 93, 1PoA
Aol W A8 LANES} VANGS dZ2Y 4 QloLt LANE o= g REE of
o] 3o} SlBg o] ojythe who] AUth oY oJfE A ATM EHo|N =
LANES} NHRP ZE2EE-& 233t 2|82 Walel MPOA(Multi- protocol over ATM)S =
ekstaict.

1. IPOA

Shte] ATM -2 o 7§ +=a]& ¢l ABYI(LIS: Logical Subnet)2o 2 He|HcrH 1
# 4.7). LISE 71 IP Z2EZo A2 AHUle] sigdEr, LIS U Fot dirE2
IP $48] oMt T4 nfAA Ffo] HYU BAS Zheth L3 ATM ¥ e LISE
2 AAEE shte] ATM o]l Sx)8tR]gt IP0A Walo] 7|& IPoA NEUES] A4z}
TYEY Ao FASIF A|USER, LIS 2 2HPEE T3t 7"
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(3% 4.26) =23y AR

ZQg LIS Uof &3k Thur]ES Euizie] ATM G2& B3l dolgg Faue
t}h wlekd, vl dolelE 243} A BUY LIsuol &3he Aoiw whdr] o]
ATM SF& dAslolof gt w7t @2 LISe] &3l Ari# 7] ATM F48
REL AL thusle ATMARP A& o]-&8lc}

e 71E2 ARP ZEEFS] B2z} FARITL & W} IP F4E TE ATHARP
23 ARG ATURP Aol AESHE, AURP Aule ool titt STes FYH 1P
Fao] tigt ATM F4& 2 ATMARP §1 HAIAE thd7]o] BujA Hc}

TH7] 7} ATMARP 278 oA]X]E ATMARP Mwo]l 24317 fl3lAME The7]2} ATMARP
Mualolel do] MAEojo} BT) o F 95l YTl B3 27)o] $5H o8 24
¥ ATMARP A2 ATM F4E o| 83l dZdS 4Pt WW|EHEY a4 43S
ZHA| & ATMARP M=, Thdr]e] [P 48 ATM S48 Uohlo] o|& =}A12] glo]Eo)
71§53}, Zt LISolli= shul] ATMARP A7} Exj%ict

[POA WAle] ZREZ AS FRE (1Y 4.27)3 Ztl IP ASoME =plz 22
AEdo] &5k whiylg Pk WS A A4t ok HEYY &3k pijRle 3
A ehpElolA A4k olgA E AL HPEE AR, A2 A T )
7h &% AHYe] =Xsie] Frb whdvle] $AH-Th
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ATM E1 R ATM E G|

APP APP
Tcp IR E cHeH cp
[ 1P Routing 1P Routing IP Routing P
e LLC | pata Data [Data Data | LLC Le
MAC MAC Link Link jLlink Link MAC MAC
Py Phy | Phy Phy | Phy Ply | Py Fhy
N J L ~"H | L ] L |

(1% 4.27) IPOAY] ZE2EE A 312

ATM o] of2] 7}e] LISE uivlofd 9, F¢t dhdvlol ] A43 IP 95l of g g
FEE AAMAM Adrid ehdrle] =g 4 glch o IpHelA wr)e} ekl
Zkzt shupe] vee o] ALl

ol A2 tlojelE FatEs F w7 AAR st ATM By whisleh=
A& LAY v HASA R PHolct. &, ulolElE Fiike F TuvlE shue] A
AEE St HY dlolHE FUE £ dou, JIEY WS OE x¢s}] 918
o HAZEE PEES FRole] At

(L% 4.28)2 IPOACIAIS] IP Sl A ofo|ch. $ARMN HHA 2 Wizle A%
o SARAM ST AL 2HPElE AR BAzlo] ALt ol Faxet 2
TEAlC], 2Pt HHA] Alojol= 24z} sty vecd Aol A} FY |
AAshe e 471 golA =Y et vecy $x wlgste Zr1stA "l
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vce

(1% 4.28) IPOA B EFS] T2t

IP 3jZo] ebElE BHd ul, e oM si3le ele8 Z2E Atz ¥
29 Fel/AAY 2EE £HYUTE oA eEoAY B est A7k ¢z HEHA
& Ut ol EAEE AFsy] ¢isle] IETFolA A ®kajo] NHRP(Next Hop
Resolution Protocol )ojt},

2. NHRP

NHRP(Next Hop Resolution Protocol) ZE2EZ-2 IP0A H2]ojlA IP mfj3lo] vi=a]
2FREIE AXM ALE ook Urk= TS BHAF TR eI A J|E 242 [P0AY &
A}5ict,

NHRP ZE2EZAM T ATM W& =83 o2 TE3h= LIS 7ige] AMEHc) g},
NHRP ZZEZo|A] AFR3H= LIS NBMA(Non-Broadcast Multi-Access) 7]%-& |25}
= ABEYog FHTl of7|A NBMA MEUE 718 Ay gloles W 7% A3}
7] o Wog, AM ¥, Zdddol ¥, X.256 ¥ Bo] Q.

NHRPoA] ThHE &F(Next-hop)& HHX| TAE7} T NBMA AEY el Z-fole
534 ZLEE Auisiy, FHx] TAETL ThE NBMA AEUQ Z-fol= s NBMA AE
doll il B2x] TAE 743 717k 2Bl uiiich, MRPEZEZ LS UEYA AS
oM ThE-F7HAe AH AZ& B3to] volElE ASY + =S ALt

NHRP T2 E3 oAl ARP A= NHS(NHRP Sever)elil gtc}. dhte] LISol: shute]
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NHS7} glom, Z} NS ‘IPF&ATMER AERE Zhs HolEE Helch whirls
= NHS2| ATMFAE 5L glom, A2 of A}l 1P F491 ATM F4E NHSO| 553
th A& sl IP BI3E Adleie Ve §33] JUve] AM FAE Yolo}
grl olF fl8te] $41& whrlE 2le LISE ©dths NHSHA 415 1P F40] o
&AM FLE ST HAAE ASUrl o]F £AIY NHSTF Loy FRE o3 Qe
BT NHSE Sl whvlel] S1 XA & AS¥ch Jeul, NHS7F el JRE o
A otz Aol oleitt HAAE chE A Thed NHSolA dg¥ict. HAY ok
o] NHS3F 41& 1P S48 7hs B 2ol e the-F4 NHSE #u|iich

ol AF L AL WEH 4 glow, S $U& 1P F4F FHSH= LIS NHS
oA Y A7} AEHTh olF A NHSE S HAINE TED, $H HiAE
4 HAIAZ} d5E v ZE22 Afch ' HARE ¢ HAAs A" W
the] BRE wel e 28 HAAE AT NHSelA AgEn, o] 2ol St
NHSEZ IP F4xof tht AMFLE A}ile] elo]Eof 7183t} o2yt A2 NHSe #al
H AR 7} gollE A& WAL 2F, HAE o WAAE £ NHSE £
B HAAE A duloA S5 AN E A1k

LTS Rl ATM F4E dobd Wyl £4&3 AHAA AM Z2E 748
. °] 4Z& B3l HolBE Faltte $415 ©HVI) $41F IP Fio] CiE ATM F
S KA ol oY JEE W& w7t At vlolEst FEEA] Reke A
, UF B2 AR A do] UAE 4 glrh ©hvlE Wt B8 ATM 4 24 HAR]
A3 olof thEt S WAAIL & wizhA] 7189 9% FR2E uleld dolEE
8 4 olrh 2y olgj¥t Aol TiAY ¢} v EA7E LAY £ it
A7t Wil olefdt E4E ThRaL A ¢t

(2% 4.29)0l= NHRP Z2EZ2] F&} of7} LeRLt itk d3olAe} o] 2}7] i

LISo]l &8hs 7 Thd7l= ATM BollA AFE & F17 VCCE §3l eheElE AfehAl o
3 AP OE Holelg FaPE 4 9tk o3t AAE Short-cuto]a}aL gtk

[y

ot o

NHS X E3Fe] 2t odt ARE /8t v 2717] Ao ot shps 43
o2 o= WML e 4R NBMAS] HUEH WAo|n, ThE shhe 7]&¢] OSPF
ZEEFI A2 Z2EZE o|83lo] NHSE] HeF FHE Fatts Aotk
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POAN| A2
HegE=

(1% 4.29) NHRP ZR2E Q] 3}
3. ATM LAN Emulation

LANE WAl 819]8] ATM A% 271 718 LANY 53k olEeold she wWalog,
LANE =2 EZ-2 49 UENI AZol 7|& LANGA AFshe At 5UE Ueisjojx
§ AFYUch wy] B LAN £90% Fulolle ATM Wate] dZ& ¢8 ATM NICTL gle
, LANE ZZ2EZL2 ATM NICO|A F2F3HA "l (2¥ 4.30)2 LAN Z2EZ AZ

2olt},
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ATM Bt 2= erad|

a9 o
ngEz nEez
IPAPR AFPN... LAN A8 2 IPAP/APFN...
LLCADIS/OD] LECS /LES/BUS 802D LLC/DIS 0D]

LANE LANE LANE
waae| | e e e
2ANT
$SCOP SSCOP- sscop | MAC Mac
AALS(BER) ATM 29 X AALS(BEZ ) AALS(2 &%)
ATM ATM ATM ATM
£7 21 27 g2 22 2
R —— | L
LUNI : LAN Emalation UNI LES : LAN EvmulationServer
LECS :LAN ErmlationCoxfiguration Sexver BUS :Broadcast and Unknown § exver

(13 4.30) LANE Z2EZE AZ 312

IPL} IPX 5ol YEYI A% siglole EEE MAC elo|H 7} glen, o]g¥t S}
olt] ¥}¢]o] LANE ZEEZo] ¢lith, LANE Z2EFE ATMY NI A% 7152 o] &3}
A4S AAY 4 glen, o7 MY o] U= Folk ML ERY] 5 Z2EFHY Y
tolel & FaA Hcl

thly] o] LANE =2 EE-L LAN o]Edo]d 715-& A¥d] 913ty o8 AHER} A
BE Zanton, ojg3t }goj= LUNI(LAN Emulation UNI) X2 EZo| AMEHC} ®
3t A EZH] WA|R] 2Fel= LNWIZF AR&-Sc)

LANE —E—E’nic‘ﬂ*i“ MAC F4E ATM F£2 WS 7%5S A Fslo Trl. ol
e LANE ZEEZS st o] AuES] Ao sl 6] Fojzirt

7t A sl dF

LANE =2 EZof ulelr shLte] LANY Y S2she 7144 LAN% ELAN(Emulated LAN)
g}3 sich shLke] ATM Wolli= old] 7H2] ELAN So| Za% 4= glom, sjLte] ghuty]
o 7J¢) ELANo| &% 4 olct LANE T2 EF2 thelo] ELANoﬂ ek LS AYs)
olom oW ELANoJA ThE ELANSE §3he SiRE el & Z-folojob it

o
A=
T
al
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LANE 1.0 HiQrold= (18l 4.12)3F o] LANE Z2EZY| F2h& st thast
e 2458 Hesla gl

o LAN o Bdold Zelo]dE(LEC : LAN Emulation Client) : ARgA} gHd7] uo]]
A LAN o Bdlo] g A Y3in, ol& ¢ty ulolEe Hp/F4l, MAC FAE
ATM F42 WSt el o] Je& £t EF, JEY olful/EEY
Muj 2o A HFE = A2} BUde AMulAE 9] AlSol AFEch
Z} LECE 3139 ATM Fiof &Jste] FEEHm, 3}}e] LEColl& ofg] 7§ MAC
F471 A& 4 glch LECY oyt whgr|ql ZHfolle= slpe] MAC F4F 71|
™, LEC7} LAN A9]x]Q] Zfole 2 EEO L] MAC F4& 71d 4 3
1= 3

o LAN ojlEdo] AW (LES : LAN Emulation Server) : ELAN ujollA] MAC F42]
55/23 9 "oyt o8 717 Ao 7S 3T 3t ELANolE 3Lty
LES7} &=fgtcl.

o Wizl B A w{(BUS : Broadcast and Unknown Server) : LECef 2%t wh4:/H
El7fAE REQ dolg A, LESO|M MAC F47F BFFHA 2 Z¥dy A
% 71% 5 Wit} 3112 ELANG& 31ute] BUSZE o1& <+ glch

o LAN ojEdolAd A Au{(LECS, LAN Emulation Configuration Server) : ELAN
uje] wh7lsh LANE 7)o LES, BUSY ATM F£4£& #He A& =dFE 75
A gt shuke] AT Hufiell of @] i8] ELANO| Eafishs Zfolx, ATM o=
=2 F o2 sLte] LECSTF )%t

LANE Z2EF-S 745 o33 2459 B3 ¢xjoje Atto] ¢glout AT &
AL} e Fol s Zlo] dutdolr), (¥ 4,31)2 LANE ZE2EF0] FAgH
= oot}
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'

. OlBHOIEE Iy LAN

(% 4.31) LANE ZEEF 724 4
LANE 1,00)A4 = s}Le] ELAN ujo] LESS} BUS7L 2zt shupy Ex)3te Zeg Aost

Qch. wheba LESU BUSOA & /o] WY 7Hs do] glof, LANE 2,001 & 3Lty
ELAN ujoll LESe} BUS7} of8] /) &2 4 QL=H sh= wieto] = lch

LANE =2 EZS 2AsM= 84E 7] AR IS S5l o8 $F/Y dZo] A18¥
t}. LEC: Afchl LECSIe] Algx}l R3S 913t dole] dAM oy AHENS] FE
AES 98 Alo] dFE /XL

. 3%

LANE Z2 Ego] whE LECY] F2h& 2713} 2Py, 53, F4 sy, dzdde]
24, dold A 5& AAA "k

4. MPOA

W AMgAIEC] FRBAIYNE Bt ol 71X UES AelsiAl HEA Bl o W
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Edslo] WAl otk E4 ASYT Sk SR dsi] WAshs Exy
of chiEol THE MHUlY] TAEES BAXE s olc ola 4ol ciAsHE A|
7S QRA WAL WS ST Fate SheEE ol g3k Aotk

Jefut 71E eRElE delEE H3A] UHLE FASK: Jled ol Hadt ey
FEL Ae] 7% Tol B oR a7Fo I Az &= Ul oyEE Zeth
2, e A S ST QoM eltEE BHEAAE WAANE T2 24E 33
Lte]Th

oo} §A, AM&ALY 8= JIEY e voly AfAMulLolN Fa T A&
A, Helnrio] vlolE o] o|27]71A] thfstA FriEla Qlth wheld welAde
Agshe tolH2] df F2& dF £E0E BFY Wert ARA =ch

EdQgsrtet A% FE B30l AEHLE tIAY 4 dle Z2EZo] ATMo[TL wle}
A, we IHE AMLOE 315 O deldll 7|1&8] ZREFEC] FAvle 27t 2SR
o] bl W Aot ol2¥t FME wletA] IP, IPX F8 7]& UEHA AF =
BEZO| AM AolA Sapslt] WL [POA, NHRP, LANE 58] T2 g o] sugo] ¢
th.

712 WEYD S2ESES Edno] T}E ARYLE Y5t A9, PEE 295
o] Afsl= WAl ARZEICE ATM EollA 7]WHs! LANE whajo|t}, IETFS] IPOA, MARS
HA & oY Jido] F-EHrl NHRPoJA= ChE AEYle] &3h= F ©i7|7} e
BlE R3] YL HolHE FaUE £ UESE ¥l

MPOAL= LANES} -§-A}51A] IP, IPX, NetBIOS & 7|28 RE UESI A& ZSEZE
o] ATMIE ©]&31 ALH 4 UESF ALYUch &Y HolelE FaUE F st
TIE AEY] &3k Fox, WS eElE ZRsiA il 3y dAsdHe 3HdS
Zk=t}, whebd, MPOAX: LANES} NHRP Z2EZe] A3 s fA% 4 gl

MPOAS] - AMBY 78} oi2 3= BRE Ejgo] 2EE FH3A ¢z
A A$H 4 Qe rE oy AfLEr} welAy, J|& WieE Fashe BRE &
HlE3e] ¢iFo] goldle, A wo] ghHo MPOA¥IA O HAER] ¢ A7 T3
WAL 4= glch 283 IP, IPX, NetBIOS & 7]&2] RE WESA AS Z2EFL X
s, 71&2] eheElol e 2HY Jlst dole ENT J%-& Eelsle, dlolEst
wWiEA H4H 4 gk EFATM Yol A AFE & QS B 7158 4918 vEHNZ A
Zof &5l WEYI AFo] ATMYY] ZAE o] + A Hrt

5. MPLS

MPLS 7]€[42,43]18] 2}9% WAE 7SR ATMY a1& HE| Muls A% 7
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% éi}"é‘]—oﬁ IP 5‘:“?/1% ;ﬂ%}"&}’é Bol'}—“-}_g.iiq CH»H—_EI_SL] uol-o.“)\-] 1_/.’91_9,] 'C-“O]E] %_1%_
3} WA ThE $7b Auls AEE BT gk

IO EE MPLSE 1P 7]utollA ATMS] 314 HE] AE]lA I# 7S +RUYSEN
718 IP7F AU gle W2 A A A 4 slen, 7IEY WA AF
o Qow A& Mulag) T F7F AulAE BEE 5 U] digel W AN
AHEZRE A dEULR AXRY £ e MEE Y4 Jle2 ¥ wa 9l

=2

MPLSE= Si3 & A%33817] 2isiA] ATM ©]L} Frame Relay?} 2 A 2 A%
o] A% Jles ARESla, W FHAEE AF] AA A 3 ASY 29w 7
& IHY A 3 AS 29% 7€y dFoluh olg¥ MPLSolNE BI 2¥H
Zolg] HolEE 7IRteR g HLItE= Hold ¥ (Label Swapping) WaAlE

L

JER 1P si3& BAR7X] A$317] 913 Wayt IP dd Ae o] RE
FollA +3E g glo] MPLS ol s AlHA g iy +¥Hc} 13
Iloo] AlFo A IP siFlo] 3lLte] ol EE WYUHOEN 2% Jled o8 2
&2] A 2 AZF dlolE] Afo] o|FoAn, Zt gojFol WHEH e BEY &
o] wlglx] Traffic Engineeringo]l} VPN (Virtual Private Network)3} Z+& t}ok
g B MulA% AlFE 4

7}. MPLS Component
MPLSE= 715322 th 2 714 R4F ot

Forwarding Component

Control Component

(1) Forwarding Component

MPLSollA #lo]&2 53 A4 Z2E JALHE dAEY TS Uehfe FEC
(Forwarding Equivalance Class)$} W&l g, olgj3t iZl&Eey AL Qe =7
EZo YA AP 2eE HolEY ¥FoRE TEHTE (23 4.32)= MPLS

A AAE dold g Holil gl
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Labdl EXP 18] 7L

Label: Latel vatue {20 i)
EXP: Experimental 3 biff
S Bowwm ofvvok I bitf
TIL: Nime Tolive (8 5ig

(L% 4.32) MPLSY] #o]E 3t
olet Zol 3 1™ Zol2 FolBg JuleT 14 yoly AL 71's& 3

Sh= MPLS®] d4 84 (Forwarding Component )= TS| ¥ 7Ix] 248 Usylolal
t}.

- Short Exact Matching

MPLSO A= tlolE] AEAl thg F& B Aol 7|22 longest prefix
matching 4] thdl B3 2AH doly golEe QAR o|R-3}= short exact
matching Y4 & AMEUO 2N HolE 8¢ AR g sjugolmyos FEY U=
% QT 2dEE nde HolE S8 rFssteE o

- Label Swapping

5% WS B2E BoM A9H vojee Bel gl dY golBg &Y Holg
2 283t Agste YA dol8 I WAt sin, 4] A 2 AX &
HB 71&E ol 82N 149 doly A4S JsES Bt

MPLSOIN = elo]l8& ol tlolE] A4 7% e Y £ gt AJAS LSR
(Label Switch Router), 1|3l Er@ FECE H4EH7] 918t ZE2E LSP (Label
Switched Path)e} gith (2% 4.33)2 B4 LSPoj £2]81= LSRollA] Short Exact
MatchingZ} Label Swapping& ©]-&% si3! Ag 4H LS Rolz it}
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Label Information Base
Degtination | INLabel | OUT Lahel

2 ==

> B 40 50 ] —_—

LERfuncdon ISR funcbon 1SR mabon L8R funssbon LERfurction
[EoumtingErgia| | serss (12 )] | Roaing | s (e )] | Rosing | { MrLs (L || Roding | | Farwecding Engine|
= I n’ | [ 0 1=
[ RFCL® B | mcmmom ] | RFCLs Brcapsulation | | | REC143 Enc

E,m [ aa ] [ AAL ) ([ ] ’f{
(] mm 1| | G )
b ] (rimdd2 THY g PHY OOy [ ——
J e o o |og o -
Layer 3 routing -2t Layer 3 switching 22t Layu' 3 muimg 22

LER : Label Edge Router
LSR : Label Switch Router

(3% 4.33) MPLS forwarding componet®} ujole] Ag kA2 o
(2) Control Component

MPLSe] H4 ZH=Z2¥+= RIP (Routing Information Protocol), OSPF (Open Shortest
Path First), BGP (Boarder Gateway Protocol)®} Z+-& 7|&9] g}y g EHo
Al BEE 29 FHo] ulely AFHC) olFA Z2F¥Y A4 A=E BN
LSPE B/R/8]A = 715 88l= MPLSY Alo] £.4 (Control Component )
€ o8 F 7HA] 84E uy|olAr)

o Label Assignment

dolE2 WRA = AP S
EU‘II THEe F iR gaeg vk el

e ZEREZ oA AFY H
golE ¥iolela gith dolg ¥W

=g

flo o{-}
lﬂl
il
A
oX

- Traffic driven Label Assignment

578 FECol <37t 31 w#) wizlo] =4l AlHelA dol&s YYshs Z¢EA
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N

it

dol &2 g9 2 Eujrl volE Efge Fdof 2
- Control driven Label Assignmen

53 FECO| &3 sfizlo] E33}7] Mof #HolES st BF2H ¥ Z2
EZo siA wiZlo] A= ZEE AASIAL o] ZRo A - ol &S ¥
Wajolrt,

ﬂr m

&}

o Label Distribution

—:

5% Ad 220 ¥ #HolEE oY LSRo] A 3lejofnt Eﬂ°l% A A
of 2aiA 314 tlo]E 7*1 & YUY 4 7] dEdd HolEgd Ad FEE A
e Folof stm, o]} o] A o] siA UFH HolEZ ol% LSROH A &
e 43 AFE dolE FufEia ATt dHold Bule IA v F 7
YA L F Ly o]t

- Explicit Label Distribution

dolE BulE fl5) AER Z2EFGS FYhe W24 ) IETFAN &
3}7} 18§59l LDP (Label Distribution Protocol )7} & wWrAjof &3icl,

- Piggybacking on other control Message

golg EuE #8 AMELR Z2EZE st tidl Tz FolAq A}&3t3 9l
+= OSPF, BGP, PIM(Protocol Independent Multicast)®} & g}98l ZZEFo|r }
RSVP(Resource ReSerVation Protocol)&} T A3 ZREE S UBE 4A3}H |
o] FHel A dolE FRE i = AUEF = wWaolrh x| IETFolA X
£3171 2138352l RSVP extensiono] & ajof <¥ic),

L}, Conventional IP Routing vs. MPLS
(1) The problem of Conventional IP Routing
2 QoA ARSI Qe JE 2HElE 249 voly Af3t ARgxle
el

%
Tt @ FARE FFA91 7] W2 EAEE WESta oo, JdEde B4R
L2 Q3] FHZ olgd Aol F=EA|A F2Ea gt
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71E eMPE 7 WESHL gl EAIZELS U 4 71X 842 TEYH 4 o}
o [P Header Processing

- 71&4 eEhfEeAM IP SRS e F
Live), Checksum, 2}-9¥ Hol8 ¢ 5 I

=2

2% A%s7) YMME TIL(Tize To
P altiule) e Hal zpgol Wast

o Longest Prefix Matching

- 7128 2B oA 1P 3AE ALY t}E FE& e AHolME longest prefix
matching A& AMEUO 2N ot e WA 2}e¥ HolE S AFL
F-esjofnt g},

o Hop-by-Hop Forwarding

- 71&Y EREA dolHE AFAFE Bz Adsly] $1s) AAok st
BE FolA IP &Y Ae| W longest prefix matching ¥}rAl-g o] &3} g}$El g
olg 5§49 HBE FHslok 517] wjEo] 142 doly A%S L7sH= M
B ol M= & F317} "ot

o The Growth of Routing Table

- UEYo] JEFFHoR HAsHA A JEU AHER7F FI18A =g, ol
of wtel ®x) T4 AAL Efteldol 23 ele® Holge FRI Fristn 9}
Th 2 EE 2heEolA A& A4sty] s8A ey 10153 S Al
Zol B AdHe=H AdBU B HEIYNS dovle FH o] Hau g

t},
(2) Conventional IP Routing Operation

[ AB oA AHEstaL gl eH9ElY B3 Axbe et Pk a3y 38
71& eheE Y] 53 AAE Holx glth

- Host 104 M & E"E‘ UES Zof] E2f3t= Host 28 Ulo|ElE A5l7] 9814l
Default Gatewayql Router ‘A’ ofjAl do|g| A%
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- Router ‘A’ oM 41T IP 3 Ao Bz 48 sutes gLEl g
°ol& 54 *3E& B3 thd ¥ (Router ‘B” )& %L

- Router ‘A” oM IP =i 3Y A JHE 8% F ] F (Router °
B” o8 mfzl A4

- Router ‘B’ 2} Router ‘C’ oM U A 48
- IP 3i3l& 4418t Router ‘D’ & B F471 A3 BUE YEG A =

Aot TAEQNE 14513l Host 22} ARP (Address Resolution Protocol ) ol B0 =R
T8l 2 FHOE Uo]E] & Host 200A A4

Rout table [Router ‘A’] Rout tahls [Router ‘B’] Rowut table [Router ‘C’] Rout table [Router ‘D’]
Destination | Next Hop Destination | Next Hop Destination |  Next Hop Destination | Next Hop
210.126.9.X | LOCAL 210.126.9.X Rowuter ‘A’ 210.126.9.X Rouler ‘B’ 210,126.9.X | Router ‘C’
203.253.2.X | Router's’ 203.253.2X | Router‘C’ 203.2532.X | Router ‘D’ 203.253.2.X LOCALJ
WMW“M’“"‘“W« .... — wr\l\"‘“"m« - ,/'/ e e e

Router ‘D’ Host2
(203.253.2.104)

Host 1 Router ‘A’ Router ‘B’ Router ‘¢’

(210.126.9.1) .

i Dest: 203.253.2.104
Sre :210.126.9.1

Yasrvasey : Routing protocol packet
e Data packet

- IP header processing
- Routing tahle bolap

using longest prefix maiching
- Hop by hap forwarding

(2% 4.34) 71 289 doly A$ T3 24H
(3) MPLS Operation

2.2.20] 4 A E J& g$Ee 53 dxie} vimsted MPLS E3b Ax:= the
3zl (2% 4.35)= MPLSY] 53t AxE Kol 9t}

- Host 1014 A& c}E WES I a3} Host 28 UolEE HEstr] 954
Default GatewayQl LER 1ofA do|g] A4
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- LER 104+ #2408 1P si3l soiule] B3] F491 X8l FEC 3HE& o}
A AT &Y golBL BojA 2Y XER AHA4slo] r}g F (LSR ‘A’ o=
et

- #HolEH wHE £4I% LR ‘A’ & dYHE go|ES 7)utSF Short Exact
Matching "2l-& A&3lo] &9 golEg &g

- Label Swapping ]& o]&3le] ¥ FolEL ol &Y go|Ez B

F, 9RE 29 XER ALsl] g F (LSR ‘B’ B A
- LSR ‘B’ & LSR ‘A’ &} ZY¥ 23 3
- dolg¥ A& £A% LER 2+ 3| oY do|Ee Frlo] Al Qlalstn
#ol &L wojdl F Host 22} ARP AL F33leo] HEH o7 tojElE Host 29]
A A
Lahel Information Base [LSR ‘A'] Label Information Base {LSR ‘B']
Destination] NextHop |OUT Labed] INLabel | | Destinaion| NextHop [OUT Label] INLahel
200.i269X| LERI | onse | o100 |[2101269X[ LSR‘a’| 0100 | 034
2032532%| LSk | oo | oso |[2032532x] LERz | ows | ome
Lahel Information Base [LER 1] AR Label Information Base [LER 2]
4 %\
Destination| NextHop [OUT Lahel] INLahel // \ Destination] NextHop |OUT Labe] INLabel
210.1269.X] LOCAL| X 01150 / Y 200.1269X] LSR'B' | one X
2032532%| LSR4’ 2032532X| LOCAL | X 0ng

Host A
(210.125.9.1)

- IP header processing texant matchi
. - Routing tahle Jookup - Short exac matching
Dest: 203.253.2.104 using bngest prefix matching - Label swapping

Sre :210.126.9.1

: Routing protocol / LDP pachet
: Unlabeled Data Packet/ Laheled Data Pacloet

(2.3 4.35) MPLSS] olol¥] A4 E3 24

- 1856 -
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t}. Benefits of MPLS
MPLSZ} AZ& = AUE F7F HulaE thgd] 6 712 245 Uy ozl
(1) Multi-Protocol Support

MPLSOlA & Al 3 AlS ZEEZI 2oy ZZEZS 7|HioE BA FECE A4
5}7] wjol IPv4, IPv6, IPX, AppleTalk, DECnet 5 Tlust UES I AZX =gy

g AU¥E 4 otk
(2) Link Layer Independent

MPLS¥ ATM, Frame Relay, Packet-Over-SONET, Ethernets RE #| 2 A& =g
EZqA AZHEH ¢ 97 ufEel EF 33 AF Z2EZ YE3}A] ¢t}

(3)Scalability of Network Layer Routing

MPLSO A= A 3 ASe ¥ FERE AXst 97 ol 7|& Overlay
Model®] & wtdeoz A AHE FPE EAE dY + sk (28 4,36)2
Overlay Model& ©]-&%} IP over ATMZ} MPLSE o©]-&%} IP over ATMY] RIS HJ
st Holi glrh

a) IP over MPLS over ATM&] & A}Ad b) IP over ATM?] #=HA

(:l%‘. 4.36) MPLS®} Overlay Modeld] #3bA ujzL
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(4) Performance/Price & High Speed Data Transfer

MPLSOll M = st=glle] ERF LR 2lEo] v|3] 7lEo] Thedt 29X & AMg3]
3t stEglold wiR Ad WA 3 golE 8¢ WAE AN wjEe] 2
& dlole A4 A 714 iy B g + Qo)

(5)Traffic Engineering[44]

MPLSOl M &= e}-98 ZZEZo] o3iA HAY S ZA2E 7wt LSPE 4F
= Holglou YENA HelAst YA o= Explicit Routed HAY 4 ¢l
= 713 7 LSP A3 A o W& A Y 4+ dt /S Aggosy
Traffic Engineering 7]%5& 3% 4 gitl. (2% 4.37)2 SPF (Shortest Path
First) ¢ig|&S o|&dle 7[&9 29¥ ZE2EZ 3y FHH A=e)
Traffic Engineering 7]%& ©]-8%t LSP A& xjo]& Koz gt}

Chosen by
Troffic Engineering

Chosen by routing pratocol
(Shortess Fath)

(3% 4.37) MPLS®] Traffic Engineering 7|5& ©]-&%t LSP A& A2 o
(6)Virtual Private Network[45]

#2] ISP (Internet Service Provider)e] 2J3jA =A% VPNS PPTP
(Point-to-Point Tunneling Protocol), L2F (Layer 2 Forwarding), L2TP (Layer 2
Tunneling Protocol)2} Z2 e BEdy ZREFZS AFsjobqt gict st
MPLSoll A& LSPollA] o]-&X & dol&x VPN A1Ezl FRE gy ozy 47
VPN Mu|AE AFE 4 vl (27 4.38)2 MPLSE o]&3t VPN MH|AE Kolx

atrt.
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VPN 1
ISP Edge LSR

*

. 4+ VEN2 Tunnel ,"’.

ISP Backbone

VFPN1 Tunnel

ISP Edge LSR
VPN 2

sasxes  YPNI Tunnel
wuosiomes. YV PN2 Tunnel

(% 4.38) MPLSE o|-&3F VPN AjH] A9 o
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AUl F&T Huriet ol BT iyt -§89 i B3 g d A =
Azkstz] B A& FEER fe BFE @2 2453 Jled Ude FYska orh
2 A 27R8 AEY JleEE A DESIEY Tl AMSAIEL] AuAEA
RIZAL VEAY 4+ gl APolth. oy ExY AN AI7N B
BAY Ao FEEo] pUE AW ci3y delultjo] MulAE AdE YA L
HFstele Yol MAYLE =T Qc), ole} AL FAFH Yo Yo
DAVICH| A& thety dEeln|cje] Mu]lAE ¢]3 Y H& JlaES vlasla, 2
% FAHLE AL AFHE BAshEY UeEed 24 JeES A FH3Y
th EZ IETFOlME 7]&8 #A¥ (Best-Effort) Au]io] ZE AW QAeule
BAE 5L vhEy delujc]o] AMulA FLE 0SE RT3 AR Ayl
g T8Y 7 U= MELR JeES EELE A3t Yt

= dFdAMe 4 DAVIC BE F%S AMEI, DAVICE $HLoE uizly el
ajtjo] AMulAE T AEY AH§ JEES A B4 stgch. Iz A 2l
HUlg 4R s AW Q= A Helnvle] HqujAE A4 4 gl
£, INTERNET F4&] #¥ JeEs B AL B4t

= A7 JidEAE 2ag FRFAY W Y q A g o] &3t )
313 deEju|t]e] Mula THo] eyt & g 9 FA 343 AHE AT
2 AAYLE 4E I]EH A58l BRFHE 717 € AMulA sde] ZAo]
H ¥R ohvzl, AE|UGY] AMELE U], vt g a2l Y Axxe)
HEe A% § MEL S8 Yo 42 ERE & Aozt A=l
=y delnjrje] NulAE 9% E4AAE Jle BolE £ dAFoA rlEx

eb caching 3} Layer 4 Switching of #%t R EL A4 TS VX2 B¢

%
T3
&k W
FE ¥ AFolth

=
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