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Stephen E. Deering Dissertation: Multicast Routing in a Datagram
Internetwork, 1991

Core Based Trees (CBT): An Architecture for Scalable Inter-Domain
Multicast Routing, SIGCOMM '93

RFC 2236: Internet Group Management Protocol, Version 2, 1997

RFC 2710: Multicast Listener Discovery (MLD) for IPv6, 1999

RFC 3376: Internet Group Management Protocol, Version 3, 2002

RFC 3810: Multicast Listener Discovery Version 2 (MLDv2) for IPv6, 2004

RFC 4541: Considerations for Internet Group Management Protocol
(IGMP) and Multicast Listener Discovery (MLD) Snooping Switches, 2006
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« RFC 3569: An Overview of Source-Specific Multicast (SSM)

« RFC 4604: Using Internet Group Management Protocol Version 3 (IGMPv3) and
Mui%gcas’% Listenér Discovery Protocol Version 2 (MLDv2) for Source-Specific
ulticas

« RFC 4607: Source-Specific Multicast for IP

« RFC 77/61: Protocol Independent Multicast - Sparse Mode (PIM-SM): Protocol
Specification (Revised), 1998->2006->2016

« RFC 3618: Multicast Source Discovery Protocol (MSDP)
« RFC 4610: Anycast-RP Using Protocol Independent Multicast (PIM)

« RFC 5059; Bootstrap Router (BSR) Mechanism for Protocol Independent
Multicast (PIM)

« RFC 4760: Multiprotocol Extensions for BGP-4
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« IPCHITBVILFFrv A RDERXR (Steve DeeringDRiR)

« T—=HISLRKY NI—=TTDOYNILFF+v AN (IP Multicast) ZHRE.
« Best-Effort Cd»35. not guaranteed,

* Host Group: BE—®DIP#Em77 RLATERSNDRA M, A /\—2wTFHAFZvD
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« 25—y M ERRAMEWDSTIL-TFERERRL
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« JoinHostGroup ( group-address, interface) — (Unsolicited) Membership Report Xwtz—=Mix{E
« LeaveHostGroup ( group-address, interface ) — Leave Group XwtZ—Mix(E

« RPF : Reverse Path Forwarding
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e Class D IP address: Section 4 of RFC 1112

« 7RLRDISZ (—CIDR)
« Z7=>.XAA: 0.0.0.0/1: /8: 0.0.0.0~127.255.255.255
« 77>5AB: 128.0.0.0/2: /16: 128.0.0.0~191.255.255.255
« 75 AC: 192.0.0.0/3: /24: 192.0.0.0~223.255.255.255
« 75 AD: 224.0.0.0/4: --: 224.0.0.0~239.255.255.255
« 775 XE: 240.0.0.0/4: --: 240.0.0.0~255.255.255.255

. 224.0.0.0/4

¢« 128*1 +64*1+32*1+16*0 =224
« 224.0.0.0 ~ 239.255.255.255

« ALL-SYSTEMS (224.0.0.1 / FF02::1)
« ALL—ROUTERS (224.0.0.2 / FF02::2)
« SSM: 232.0.0.0/8, FF3x::/96
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« RFC 988: Host Extensions for IP Multicasting, 1986 (IGMPvO)
- create groupXwvtz—=EMHD. version (typed_t4iz4bit) (0.

« RFC 1112: Host Extensions for IP Multicasting, 1989 (IGMPv1)
- VOIS, ORI EWVEDHATY D EHISNTULSD

. Fl{gg72236: Internet Group Management Protocol, Version 2,
- —&H/RE1S 1% (EONTun3d) IGMP,

. 55823376: Internet Group Management Protocol, Version 3,

. X\yt—j*j/rfd)?ﬁﬂlﬁ : Current + Change
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« O—AJLLANT. BEIIN—TIC—DTERIAMBLTWVDID (DEDITIL—THhHdH?) « 2RARZITONIIL

« BEARNICEEEYAMY—s
« —DTEIIN—THDEITHhAvVtE—=: Membership Query: General Query
« BFEDIIL—-THDEITMNAvE—=: Membership Query: Group-Specific Query
o WK EBIRAMIFBEIT LAY EZ—=: Membership Report

« JL=F1'Query THEWT. /KRR MPReport TERTZS, JIL—THD. S2HLTAI—LUTENN—ENEZD,
BIFIREZENTWT, 9ANX¥—2Z2UTwY 3B, IHh5S (robustness variableszPI4ME) 1B DUARILALY,

. —EREIRENEIINESY A —HRFEIYINCIE> TIIL—THIBR.
« Querier : KX THE<JL—%. Non-Querier : NI DIL—5 ., Querier Election

« Queryn'HHUZE. FIIE I /KRR MIS ALY A — U TERBIYINICIAD Tz 5Report@i%lFd. AIEENM1IDDIRR
MEXTEND,

« v2 Tl& Query & Report &8 /1 bD/NEIAAVE—=,
« V2 T Leave " T, (WVIHSHEART) JIL—THIBRHIETREL DT,
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IGMP snooping (without)
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o RetTRHEREN LD (ELY
o 1IBEER EAREREB. floating point TOEMIETE : 1.23e+999
. ﬂéﬂzb}éé*?CEEb@“%) RIET. NESREPKRERYSZ (AUEY MET) £ESD. (@ : 8-bit: 256 v.s.

« V=XXTAI)ITFT—ED?
« IRARPOTZTUNEDPDOPOTY—-RDEWNEIDDH ?
« PIM-SSM TI(& IGMPv3 INCLUDE 7ZiH#E>S

« Current + Change Report : YV —XTJ 1 )L —DEMIRE
« EXCLUDE > INCLUDE : EAXJL—JLEUT. EXCLUDED/RR bHhVETES)L—S EEXCLUDE,
« INCLUDE&EXCLUDETA 1Y —hBIDELK,
. EXCLUDE (X, Y) (X := timer > 0, Y := timer = 0)
« timer >0 DIFEERIXT D, timer =0 DIHFE(FERX LIRL)
. INCLUE (X) (X := timer >0)
« INCLUDEDZ& (Etimer >0 DIFERITY —-AURX M REF. CNSICDWTITERnXT B,
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« ASM: Any-Source Multicast
e (*, G) = "Group"

« SSM: Source-Specific Multicast
* (S, G) = "Channel"

« SSM:
- IGMPv3, MLDv2, PIM-SSM (Subset of PIM-SM)
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