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Multicast <.l 3

ol 4o ledbl il o 4 9,8 g oo JOIN 65,5 ;0 a5 wiwa s HOSE I 2y, Multicast <, ous,.5
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Multicast a1

el 00 438,5 Las o Multicast as ool sl D oS

Link-Local address 224.0.0.0 | 224.0.0.255 Route L.i,.¢
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(Internet Group Management Protocol) IGMP
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IGMPv2 — RFC 2236
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Syga jo IGMPV2 T ol s w5 Jleé Interface < g5, (Multicast Routing cq>) PIM 34 :asSG

Dgdn Jlad gols,l,3

Multicast Switching
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S 5,5 3925 MUlticast sac los,g @ Lid la 5,8 0,5 FOrward sly, ola oy, 08 o Jlo)l lo &g
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3w aalgd mlie Jdl 4 i g less s Multicast Frame sl 4 0,5 555 L2 Switch < ol
el s plowl Solw 4,15 -l L Multilayer Switch gl aJl>

5 Olee ol 60,8 Judpd slp sl Jld 9K sla guge 1S g9, Default o o0, IGMP Snooping

19,5 oolaiwl 3 Hghwd

Switch(config)# no igmp snooping
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Cisco Group Membership Protocol - CGMP

Snooping sy e3Y 2blss a5 olommgw b o &1l IGMP SN00PING s45 ;8 6K g (008 33, oy
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Siddae jeue 095 I Sl Q%IWCGMP S ol mogw Jo e 0 disd Ju g
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Router (config-if)# ip cgmp
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Switch (config)# ip igmp snooping querier
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Multicast ;S S5

55 Multicast LLs,l o e ICMP Coome 59, 9 PING aSiis olbls )l o jo oS sla il 5 (SO
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Switch# show ip igmp groups
Switch# show ip igmp snooping
Switch# show ip igmp interface Interface

oS oolitinl psilgies i 5w 3l 09,8 o ,0 Cugas (0903l Sl

Switch (config-if)# ip igmp join-group multicast-address
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Multicast Routing sla <54 5
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<l Unicast Routing ,s RIP 54, ali - DVMRP @
OSPF _.Lil,,- MOSPF e

Al oaiSTyy 09,5 (slacl wiSis 5,3 - PIM-SM o

Sl oS0 05,5 slacl S 2,5 - PIM-DM o

Distance Vector Multicast Routing Protocol - DVMRP
on! S ool Reverse Path Forwarding el S5 5l g oas g pi5 RFC 1075 o a5 ol US55

51 oolitl Judau .0 pe 0 0 el HOP Count bl ¢ RIP aliw 45 Distance Vector sy, 51 JS5g,
Mo 5l (S il oglize UNICAST e L Multicast s el Sew 9> ol ROUtINg Protocol
<l (Scalability) o1 3 oz, ,s DVMRP &5,

aisl <ozl Multicast Backbone sl Gas L MBONE .o ooliwl MBONE sl ,o DVMRP

Multicast OSPF - MOSPF
Multicast < L ;o aslsl & a5 «esls, Multicast Extension to OSPF 25 « RFC 1584

S o,Lil OSPF o Routing
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Protocol-Independent Multicast — PIM
Unicast Routing Table s, i1, 053 4t 75k g oS Joe cols SS9, 4 5L 51 E,6 Wlgie SS9, o0l
(PIM-SM) Sparse Mode 5 (PIM-DM) Dense Mode ,.Ls s ls 5555535 glgil PIM .ojlucs
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43,5 )15 55 et g geine O ygo du blis [0 G5 LT 5 eatiw B a5 el cwnlie by sl Dense Mode o
» 1, Dense Mode L a5 axiwe s waiiw,d blis ;0 odi S oo g o5 b oS85 ol ao> anil
PIM &5 cuslxs] jo @glss Lol 0 pe o0 RPF 51 DVMRP i Jow ol eudose > 5 Sparse Mode
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5 GByite oo 5l 1o 005 1 g ouiiiw 84S Sgdue solatul Sloj ,0 5 0,00 DENSE & s cols sLlse Sparse Jos

pSE s g Sgde 485 I il aldls oain 8 g pin ol a5 Sy Jaw cpl il iy el mhaw o
5 50 o 40 RENAEZVOUS POINt plu o500 51 Dense Mode

bl ol 5l oS g Jloyl ol a1y Sledbl woatiw b a5 cunl 535 0 (59 %3, asily>) Rendezvous Point
a., Dense Mode s . Sparse Mode .5 Register ahi o L |, oo loxl wb andl oS
QS 2l o |y Sl 5 g jo a5l i ) aSST e aiSies Jl )l 4l mhaw 4o |, Multicast

b ol aslp 4 o] poedle 08,8 Jd 5,5 0 wb lawl Multicast Routing Unix ¢ Linux s o
50,5 eeba 5l s S g5le eols |, Multicast Routing L 1, b o )ls 5L pimd 3 mrouted Zebra
Multicast  _wlul S, s o)lal a5 jghiles a5 sgiue LOAD olftws ool og oK 0 IGMP Kernel

<ol Multicast sla 05,5 <o e L Management
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Multicast Routing

el o] S daie sla e saas s Unicast Routing 4 co.s Multicast Routing e ol 51 G
o ams (piiz ol a5 Unicast Routing M 5w ol 05,8 o g Conns b ST 055 1y
Interface pa> 4 8L 0 4t o Multicast Routing s wgiue ol waie 4 auw; sl Interface
20,5 Jl)l

oS o0 ooliiwl 3 g | ¢S ,o Multicast Routing o5 Jlé sl
Router (config) # ip multicast-routing
Dgd o drmle SPANNING TTEE wlice o ,s5l lawgs e Multicast sla Packet (s ,s Forward sl

sl Loop-Free LLs )| b o p K, jo asls &g 1) B n5 g o0 adn, ol |y saiiw 3 s y0 ol
Loop (54

Cooms 4 PACKEt aSl 5 e 090 LOOP Free 51 Ll ol Reverse Path Forwarding L RPF
< Interface 3 Packet oL as el o RPF kol ol @dly o ogiine oolaiul 0o 5 Lol Toase caiin,d

a8 4 emalgse 51 s woylo 13 Interface ol o Routing table Lol i o)l oaxiw 3 a5 05,5 <l o
ol Multicast sla plo e 098 ol Jlo,l cq Interface L Routing-Table bl (e s olo
Gl 90 ,0) uiSs Jlo,l s Interface as 4 5 wuse Jgu3 Interface o7 51l 1, oaxiw 8

Sl o 598 15T g, g 8,1y o)ls Wil g, a5 axsl 5l e o Interface ;1 Multicast Packet 455 g0 o
o s5ee RPF Failure slos ) ol @

0238 e Ol s @ aalsl o a5 ISy wed e oolinwl alixe slo JS5g, ;) Multicast Routing !,
<l Protocol Independent Multicast |, PIM
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PIM

o4 IP Routing Table ;i g oo,S5 solizwl 055 4 paxie ROUting Table ;I PIM s o)lal a5 shailan
Protocol-Independent Multicast . 4 cws ool ROUtiNg Protocol za 4 sgase a5 Lxil 51 .0 e
20350 55 MO 5 55 5 a5 55 50 PIM (S8 (sleldSS5 5 51 Jite (IS550) s

5,0 ROOU (ylgims MUILICAST ouiiin 3 .05 )ls 5929 a5 aad ;0 05,5 slacl 45 wiSe 2,5 :Dense-mode
05;5&9 sl o..\.iﬁf &= Al )l P TR 45...:)9..0 o .b).._i..a J&w (S,G) 09; L o..\.;.';.,..:).é )1 s, g od 4..3;
Sl 1850 e ] B ogie Jlo )l ROOE g )0 845 asluen 4y (ise o] g, 5l PIUNE aly oG ol s
e Prune) Prune . Jlo)l Jol (s mmsS o FlOOd-then-Prune cllee ool 4 g8ly ;o 00,5 wl;

(005 os®

Multicast Server Multicast Server

RecipientA  Recipient B RecipientA  Recipient B

Step 1: Flooding to Build the Tree Step 2. Pruning the Tree

a5 g0 48 S pSae JSb CB 40 g digd oo alae 393 Lo 5 Hello-message alws, PIM-DM ls 3,
Interface <, s sl (o) 4eld) giie Grafted | Jate C3 50 a0 Sl 5l idu o] @b o))y (sauas gac
:Multicast !,

Router (config-if) # ip pim dense-mode
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RP  as opl jo ROO 05X Shared-tree ] a4 4 o5l o Ll 5l 1, 093 < ,0 :Sparse-mode
oS o Shared Tree ;T & s e 0)ls 1,8 aSiis 35,0 40 a5 095 0 oanel (RENMEZVOUS PoiNt)
S0 10 Wy sgae a5 ola g, lawl 51 PIM-DM s 5, .aus Register RP L1 o435 wb sasiw 3 .(*,G)

gl Prune low a5 5,85 1,3

Multicast Server

N \l{* ——
A\

Recipient A Recipient B

Router (config-if) # ip pim sparse-mode

22318 e Sparse-mode 3 Dense-mode awlic 4 ;5 IS
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Multicast Server Multicast Server

g8 o

: ! I 5 |

0y =1
p—

RecipientA  Recipient B RecipientA  Recipient B

PIM Dense Mode Tree PIM Sparse Mode Tree

20 ST adly ozl 008 @ill (09,5 o il 4) PIM Sparse-Dense Mode jlgin 56 cogw Joo g5
DS ool DENSE 51 &g ol 1 10 4 SPArSE 5l ol atsls 09> RP a9 8

Router (config-if) # ip pim sparse-dense-mode
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PIM Version 1
5,5 iy e RP Manual S a0 wb PIM gl aseas o

S ool jgtws (pl RP 00 el gl

Switch (config)# ip pim rp-address ip-address [ACL] [override]

5 sl aalys cuglsl DYNAMIC 4 sus aulas ManUal assl (oS o))y exms ol lesl o 1, Override 31
Sgdoe oslazwl Multicast Group « RP < 5,5 sgae (s, aCCeSS-list

ol 4 a5 AULO-RP lgie o) .ol 03,5 @il cldae opl 00,5 DYNAMIC sy > of) 9% (i 5l
(laxs 6% PIM Version 1.5

&ly 5 Sgdua oolitwl 09,5 8 RP Ll ey Mapping Agent wi> L < ;1 Cisco Auto-RP Jus o
ooyl 4 4l 60 ,a 1, RP-AnNnounce els wiil oo olas Candidate RP (C-RP) (g a5 sl i,
w095 sl a4 i 3 1; sly opl e Mapping Agent .uus . Jl, (Cisco-RP-Announce) 224.0.1.39
C- leo 5P YL el bl ol sl 0 PIM sl 3, bl 4y g 00,5 Ol laysils b 511, RP

Sgiue Jlo,l Cisco-RP-Discovery — 224.0.1.40 .00 4 43 60 ,2 g0 ,,K0 & )90 09,5 5o RP

Mapping agent <G elas sl

Switch (config)# ip pim send-rp-discovery scope ttl

Candidate RP < olass sl

Switch (config)# ip pim send-rp-announce interface scope ttl group-list ACL
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PIM Version 2
2,5 4l Bootstrap Router Method sl cous s laibsl o olgia |, AULO-RP 5 Slae PIM a5 aseus
C-RP 3 BSR cedls Lo wdly 0 aiSee 3,me la PIM ROUtEr 4o 4 Ly 9 Sslils & j9m |, RP BSR

BSR p—.c-‘én'-"'gs‘)-}

Switch (config)# ip pim bsr-candidate interface hash-mask-length
[priority]

oS saxin |, Candidate RP wb oo

Switch (config)# ip pim rp-candidate interface ttl group-list ACL

PIMV2 z5,5 5| x5l cu> 5 (Multicast L.l awls) Multicast Domain < 48,8 sgae (sl
iSes oolizwl PIM Border ;| Advertisement

WS (5,5 5l BoOtStrap wledbs! s ,5 Forward ;1 PIM Border

Switch (config)# ip pim border

:mgfoﬁaﬁlﬁjQbywang@%np|wlcﬁxéadyoLgﬁ

Switch# show ip rpf ip-address
Switch# show ip pim neighbor
Switch# show ip pim rp

Switch# show ip pim autorp
Switch# show ip pim bsr-router
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