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24.10.23.5

src addr dst addr

10.0.0.1 |224.10.23.5




TILFENYART7RL AL

ClassD(224.0.0.0 - 239.255.255.255)% #|
draft-ietf-mboned-rfc3171-update-01.txt

224.0.0.0 -224.0.0.255 (224.0.0/24) Local Network Control Block
224.0.1.0 -224.0.1.255 (224.0.1/24) Internetwork Control Block

224.0.2.0 -224.0.255.0 AD-HOC Block

224.1.0.0 -224.1.255.255 (224.1/16) ST Multicast Groups

224.2.0.0 -224.2.255.255 (224.2/16) SDP/SAP Block

224.3.0.0 - 231.255.255.255 RESERVED

232.0.0.0 - 232.255.255.255 (232/8) Source Specific Multicast Block
233.0.0.0 - 233.255.255.255 (233/8) GLOP Block

234.0.0.0 - 238.255.255.255 RESERVED

239.0.0.0 - 239.255.255.255 (239/8) Administratively Scoped Block




TILFEXENYARTRLR2

JANA

— http://www.lana.org/assignments/multicast-addresses

Local Network Control Block

— 224.0.0.1 : ALL-SYSTEMS.MCAST.NET
— 224.0.0.2 : ALL-ROUTERS.MCAST.NET

Internetwork Control Block

— 224.0.1.24 : microsoft-ds
— 224.0.1.39 : CISCO-RP-ANNOUNCE

AD-HOC Block

- ERERE
— 224.0.19.0 - 224.0.19.63 Walt Disney Company
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SAP(Session Announcement Protocol)
— RFC2974

— FORDONIZFFLRIZHLTT IOV RAT S

« 224.2.127.254/9875 (global scope DIHFH)
¢ 239.16.33.255 (239.16.32/24 MiFE)
 FF0X:0:0:0:0:0:2:7FFE (IPv6)
— Fif-I2 v a HFEB AN LITSKZIEL-RICE
WTWAT7RLRAZFEARL. 7FTIVRT D
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SDP(Session Description Protocol)
— RFC2327

- byl a iEmE L

v=0 JAra)LES
o=fujii 3142894548 3142894629 IN 1P4 202.232.2.14
s=I1J Test Channel i a4

i=11J Test Channel from Osaka branch. vy a gk
u=http://help.iij4u.or.jp/Multicast/ URL
e=<support@iij4u.or.jp> A—ILT7ERLRA
p=+81-3-5205-4444

t=3148678800 3151098000 A3hHAR

m=audio 29748 RTP/AVPO medianame 0=PCM

c=IN IP4 239.253.128.81/31 connection information
m=video 54210 RTP/AVP 31 31 =H.261
c=IN IP4 239.253.128.44/31 multicast address/init TTL




GL OP addressing

RFC3180

233/8 #£&ASIZ static IZE|Y KT
ED16bit [CASEESZEIYH T, BASITIR
BDBbitDZEHHIZFEZSD

AS2497 = 0x09c1 = 0x09 & Oxcl =9 & 193 =
233.9.193/24

ETH CGI http://gigapop.uoregon.edu/glop/
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RFC2365 (Administratively Scoped IP Multicast)

A=ZF Vv ARFRLARATILVSESADTFAR—LTFRL R
239.0.0.0 -239.255.255.255 (239/8)

— 239.255.0.0/16 Local scope (gx/])

— 239.192.0.0/14 organization-local scope




IPv6 ¥ JLF XV ART7ERL R

RFC2373, RFC2375

|
FF 1 flag  |scope | 112bits

111 1!1:1!1:1 Group ID

Flags: #&x F{izbith0 = EERIIZEIYEHT
B FLbith 1l = EIRYICEIYHT

Scope:

1
2
5
8
=

FF02:0:0:0:0:0:0:1

node-local scope
link-local scope
site-local scope
organization-local scope
global scope

All Nodes Address (= IPv4D 7 O—KRF¥ v AR 7KL R)

FF02:0:0:0:0:0:0:D All PIM Routers
FF0X:0:0:0:0:0:0:101 Network Time Protocol (NTP)
FF0X:0:0:0:0:0:0:108 SUN NIS+ Information Service




A=F v ANTLITAYIRAR—RD
IPv6 ¥ IILFEX AT X
RFC3306

| | | | .
FF 1 flag  yscope| 8bits 1 8bits 64bits 32bits
: :
|

11111112010 Ty « + 1+ | reserved

Flags: P=0 CNFETOELVA
T=0 EEZIYETT7FLR
T=1 BEIYHETT7FL R
P=1 Network Prefix Z{#5
T=1 W F 1T 5L
Plen: Prefix length
P=1 DIZEDTL I IRADE YL
Network Prefix:

RILFF VY ARTRLRAZRBL TN A= F A AT TRYEDRY
cI—=0TLT4vIR

Plen Network Prefix Group ID
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TTL threshold
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=31

#EATTL




Scope & boundary

Boundary 239.0.0.0/8




BT ILF XY ARNTRLREIYHT

IETF MALLOC WG

— RFC2771, RFC2908

— VILF XY RAFZRLRADEIRIEY T
— =MD

e FAAL (AS)E: MASC
— RFC2909
— http://netweb.usc.edu/masc/mascd/

e FASN:AAP
— draft-ietf-malloc-aap-04.txt
e )54 T7 2k~ :MADCAP
— RFC2730
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TCF MASC exchances

)

allocation M licast
AP




—H 2T ILTFE R XE

Ethernet 7KL X (64T vk)

01 00 SE

Ethernet < JLF ¥+ Xk

f THIi23Ewk

1110

IPRILFXVYANTZRLR(AADOTYR)

25=32{B D IPRILF XV ACZRL AN
— D0 Ether RILFX VA7 RLARIZRYTENS




JI—JEETOraIL

|GM P(Internet Group Membership Protocol)
O—AILEYTRYF EDORIANREALZT IL—
TIZS ML TS ZERA=n7aka)L
IGMPv1 (RFC1112)

IGMPVv2 (RFC2236)

— Leave Group

IGMPV3 (RFC3376)

- T4 EF—F—F

MLD(Multicast Listener Discovery)
— RFC2710

— ICMPVv6 DY Ttk




IGMP® LA+

‘ ’ 125 (2 —
| Max Response Time 10

239.134.25.2 239.133.10.30 239.133.10.30
239.135.62.12 239.192.50.18
239.202.23.64




=
S
=)
S
=
H
S
al
=
O




| GM P 114 # (cont.)

239.133.10.30 IZxt9 % IGMP Report MiE{E%E

".’
‘ 1

239.134.25.2 239.133.10.30
239.135.62.12 239.192.50.18
239.202.23.64




IGMP® LA

(Membership Report)
239.123.45.6 [ZxfL T IGMP Report 1215

I‘ | ll 10 IR C2[EE(E
ERIn!

239.123.45.6




IGMP® LA+

(LeaveGroup)
224.0.0.2 [ZX% LT LeaveGroup 1£1E

".’
‘ 1

239.134.25.2 239.133.10.30 239.133.10.30
239.135.62.12 239.192.50.18
239.202.23.64




IGMP® LA+

(LeaveGroup)
239.192.50.18 25 LT

[ 11 [

Max Response Time 1#

239.134.25.2 239.133.10.30 239.133.10.30
239.135.62.12
239.202.23.64




|IGMPVv3

T4 A—F—RELSIEEZEMN

|PMulticastListen ( socket, interface, multicast-
address, filter-mode, source-list )

filter-mode:

— INCLUDE: L FTDY—RFZRLAD /N ybZE8/LLY

— EXCLUDE: UL TFDY—RATRLAD /Ny E NS4
LY

Y—ATRLXIFEHERTES

TTLEIX1T

TOS [& 0xcO (Precedence(f21ir)= 110

— Internetwork Control 2~y k7 —/%7 &8 &l 1)




IGMP® LA+

(IGMPv3 T B li7f join message)

239.123.45.6, EXCLUDE, {NULL}

".’
‘ il |




IGMP® LA+

(IGMPv3 TOEifli7L leave message)

239.1

".’
‘ 1

92.50.18, INCLUDE, {NULL}

239.134.25.2 239.133.10.30 239.133.10.30
239.135.62.12 239.192.50.18

239.202.23.64




|GM Pv3 cont.

oot dooon i

EXCLUDE c, d,}
EXCLUDE c, d, e} ~al eldOD (UDOOOOOODODOON)

INCLUDE d,e, f} - dOOOOOOO
EXCLUDE
INCLUDE

INCLUDE
INCLUDE

INCLDUE ~ gooood




|GMPv3 Membersnip Query

IL—EAMBRA RN Z{EH
GroupAddr A 0 %5 General Query (dest
addr [% 224.0.0.1)

SrcAddr ¥5E 74z L7E 5 Group-Specific
Query (dest addr (& Mcast addr)

SrcAddr 157 8 Y755 Group-and-Source-
Specific Query(dest addr (& Mcast addr)




|GMPv3 Membership Report

JI—TLa—FRZ&(#ER)EE
GIL—TLa—FIEXTILFEXErRANTRLREFER D)V —
AT7RLAMSES

La—FDARAT & 3858

— Current-State Record: Query ~MRFE(Z{FS
« MODE IS INCLUDE or MODE IS EXCLUDE

— Filter-Mode-Change Record: 5212 IPMulticastListen() CfEE S
TWAI4ILADE—FRDNEESNT=

« CHANGE_TO_INCLUDE_MODE or
CHANGE_TO _EXCLUDE_MODE

— Source-List-Change Record: 74 J)LADE—RIZF L ADEN/
HIBRZ1T75D
« ALLOW NEW SOURCESor BLOCK OLD SOURCES




|GMPv3 Membership Report cont.

AL T BB (—oD IIF DR TEIINRIZE, HD report BFKET )
Old State New State State-Change Record Sent

INCLUDE (A) INCLUDE (B) ALLOW (B-A), BLOCK (A-B)
EXCLUDE (A) EXCLUDE (B) ALLOW (A-B), BLOCK (B-A)
INCLUDE (A) EXCLUDE (B) TO_EX (B)
EXCLUDE (A) INCLUDE (B) TO_IN (B)

membership report @ dest addr (& 224.0.0.22 %

5
— (v1,v2report Bt E—k D5 E (L mcast addr Z dest
addr [2)
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AAYF DRI E

|GM P snooping
— L3RAYFTHLE CPU [CATRIDAIDID
o IGMP/ Ny =ZITERLTIRERLI=LVAS, L2/ & TE
— L3RAYF L& E <55
— FIEIXL25R Ay FMNELE
CGMP(Cisco Group Management Protocol)
— &ZFD IGMP querier [ZEZTH5S
- RUA—{KEFEO7TOLIIL

IEEE 802.1 GMRP

— GARP Multicast Registration Protocol
— host(NIC) A% switch [CXHLTRIEFET IL—T(L2)ZHE




A—HRYr R YFERE2

THI23bitDAH YT
224.0.0.x

224.128.0.x

225.0.0.x

225.128.0.x

PACISHON O
238.128.0.x
239.0.0.x
239.128.0.x

= 01:00:5E:00:00:x

Link local address




|GAP

| GM P Authentication Protocol

IGMP 23— FREED A Z1EMNT HEA A
draft-hayashi-1gap-03.txt

NTT, Nortel Networks A3 22

IGMP/ N4y Z UserAccount|Eia AN THE.
Ty IIL—INENZE[EL RADIUSIEE E5ET
)7 ILE3A LIZHER D B F HV el Re
FHEREE M ORY HNERIFAE
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PIM

Protocol Independent Multicast

unicast routing protocol [Z{&KfEL %L

Z (Dense) E—K
— WM T, REENRLCEEZ—FICRETHILIETEHE
- RF. X (FEXEF)
— flooding & pruning
Bk (Sparse) E—F
LU T, Z2EENEERLTEY., FEANRLHLHE
ST I —IRAVNERTE
EEH IEIRPARITTEE
ZIEBIERPABATRAIIZESLMIITL
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PIM

Protocol Independent Multicast

unicast routing protocol [Z{&KfEL %L

Z (Dense) E—K
— WM T, REENRLCEEZ—FICRETHILIETEHE
- RF. X (FEXEF)
— flooding & pruning
Bk (Sparse) E—F
LU T, Z2EENEERLTEY., FEANRLHLHE
ST I —IRAVNERTE
EEH IEIRPARITTEE
ZIEBIERPABATRAIIZESLMIITL
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IGMP Membership Report G
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PIM Sparse Mode

Data Packets G (S,)Jcin _ (saR)6e (S’G) entry

RP
SIy (ery

Register Message G
by unicast capsule

Register Stop Message




PIM Sparse Mode

(S,G) entry

——

(N
RP
SIy (ery

(*,G) HE~







M Sparse Mode

entry (S entry
S @
(%/G) entry

( ,(.h)lentry ({G) entry

\ b)

/S

S’s Packet

(*,

(S,G)entry




PIM Sparse Mode
entry (S}(G;\entry

RP
(%/G) entry




PIM Sparse Mode
entry (S}(G;\entry

N N\

A

Join message S,G1 Prune meés




PIM Sparse Mode
entry (S}(G;\entry

N

(S(,? etry

entry
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(%/G) entry
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PIM Sparse Mode

-Register(60f)45)

entry (S}(G)\entry G) entry
|

RP
\ (%/G) entry

(S(,? etry

entry




PIM Sparse Mode

Data Packets G (S’G) entry

RP

EIEE

source address S

Register Stop Message




I,%'Ikd)n*%

|ISPREI D < JLF v A MMEE i
— ZASORPDfEIZEE Sk 5 hH
— MSDPIZR—ZE ) T4 [BlRE =

— IPv6 TlX MSDP [ZHHR—rE T
— SSM M—DO D f#

— Embedding the Address of RP in |Pv6 Multicast
Address ELVD HFIEDIRE

TILFEYARNTRLAD ERRRE

— MASCOEEIZIZFFENINMNYZES. EDEH

— ZNHSSM THER




SSM

Source-Specific Multicast

Lokl ekl d

Join(Mcast Addr,Src Addr)

S,G Join

S,G Join




SSM ) 431K

_"'-J-yd)jj&L;FU "%lb\
232/8 DT FL AZE ] Z{E 5 (IPv6lE FF3x::/96)

DHRAFCRILYILFX Y AN RL A {ERT]

IGMPV3 DYV —R 7L AIEEHEEZ > TEIR
72547 > FOSHRIZE ZE 51

— Sprint labs Linux patch

— NetBSD,FreeBSD patch

— MLDV2 £ 75> AT KAME [Z3E%

— Windows XP







Ciscoft Ry —OHzz D55 TEIZDUNT

Cisco |OS Interface Blocked by |Pv4 Packets

access-list 101 permit tcp any any

access-list 101 permit udp any any

access-list 101 deny 53 any any

access-list 101 deny 55 any any

access-list 101 deny 77 any any

access-list 101 deny 103 any any < pim

TILFF VY RAMILORILTRELTWNS ST A RTH, RPHNZH S
HEIZIE PIM register /N7y M4 ILAINTLEOD T, Z1{E
[FTEDITEERENTETEULVRREIZARS

Interface TunnelO

Ip unnumbered EthernetO

Ip pim sparse-mode

tunnel source EthernetO

tunnel destination 192.168.10.1

ip route 192.168.20.1 255.255.255.255 TunnelO
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NTTERENHIEZEIPERANTOIFHEEY—E X
DR ERIZ A 2003FE7H 318 L YRS

A2 F3—yhEREIERIDPPPT I 2 bk,

9 5. FAlEDIPTILF v R B
1GbpsDFHEYRA—HZFIFBAL. A%E2005




BOEEIZHE DIES

Y ahoo!BBS —2J LTV
|Pv4 PIM-SM
MPEGZ XI5 7 )LLTHEE
MPEG2 2Mbps & 4Mbps
ZIEIFICH—FAYDEYIYTRY IR T
A—H—"hoD EYTILFFY RN YRETAILA




s SURERBFFARABOEEICHE DBEEFRE2

A4 T4—"I4

SHELRYNI)—JANEELEOV T VEER Y
'7—7r4thM EDIA JFI|FH

oaEA—-TJRY I35 Ol Bttt D3¢t
5FFE'5’—T§zODSTBFOKI Streaming Player | % {5 B
MPEG4(1.5~ 2Mbps) & MPEG2(4Mbps)

M Z—EBICASHBELTE




s SUBE R B ABEEICHE D<HuE

KDDI 75X
Y232 E TIE 1Gbps
EMNIL VDSL
MPEG2 4Mbps (7> T <> F&HY/CDN)
STB [T T EE &
HomeGW(L—%) & NEC 7Ot R TH=H(#) &
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Bi{F A &L
http://www.i1jnet.or.jp/ipmulticast/mailinglist.html




