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SZE B W B LA R A SR A AR B I AR 25 A R B AH Y 1R 9 B o
IGMPv3 [41iC 54T include Fl exclude —FhZH il SR
® ff include BT
= KT UE RS I A R YR 2 7R 7 B A A N UR B
- ANTEBIUE S B AN R I 7 1 e aX AN YR I E R
® ff exclude #:{F
- KT EEERE AR R R AL T rp ol . Wt Ui, 5% s O [ —M
BN, AW ENFTE IR, A0 ENATEZE IR, e R
TEOU R IR B AT R T B e

~ ANIG B AR IR R R AN TG B Rz R A

— A AL S I A AU R B A A R
76 IGMPV3 H1, SEILT 4R H Include #5042 YR 4111 IGMPvY3 EAUE 115 S IR
EEThRE

FIXS T IGMPv2, IGMPv3 AT HRSCHNHIHLE, P I AR AL (10 LR 2 A i 8
SN IGMP IIAIRSC o AT 1AL IR £, IGMPv3 1 s 708 ] A g A2
WSEARE 390 T Fi5 e IR A, DAAEWCRIRE s AR 1R Bt ) 0 5 2 A5 A7 A2 12 A0
R o

342 IGMP % &

IGMP 1AL R s IGMP A Y2 F B 2% T DLARARARA I 0L 6 v2 i
AR R e 2 AT LUERAAC L v1 EHLRIIAN, v3 WA 2 3% e v] BLE R AL BE v AT v2
FRA ENUIIN o A3 e 8 TARAEHe AN, W RMRARCAS 1) AL IGMP I AR SC
Ja 4z A SRR A RRRAS 2% EHUS I KIARCAS, JF TARAEIZARAS L.

TAEAE v2 5 v3 IR B 48] IGMPv1 EHLR LM Report 3R/ 30, 25 AENHEIZ4
AR BE A vI B EIXFMEILT, B2 2SS0 1% 411 IGMPv2 Leave i
s

TARAE v3 FRA L3R VAR v2 FRAS [ Report R30I, 45 H BT Fe A piat s E
Hyv2 B FERFREEIL T, W4 2 IGMPY3 [f] BLOCK 432, IGMPv3 ) TO_IN
LA IGMPY3 (1) TO_EX RICHIUEZIZE, B T IGMPv3 X 2 FRUS I 6D fe .

T RGBT A v A MERRRASTE B BRI, WERATAAFAE, WXL RS T A4
R ISR, BB 1 LR X 41564

(1 sszem

HE LT, IGMP 895 A% IGMPv2,

3.4.3 IGMP i 281k %

fFRET IGMP Ppisl I 21 % e & A5 M Beh (R f ta A A
e {rif]s}
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Huawei AR3200 R 414V % iy #%

AR -2 B

3 IGMP

Pt BOBEWHRSC, I NSRBI ASR SO TR, DAk T i iz f
TR P B AT B A AR (BIZALRR DD o

R i) A

BTN BRI, 1 522 45 (1 9 B AT W LR 20 3k A7 AE 3K
o AR BOH B B VR E 2 i R BOH AT WL A B R A T T

RO T —ADAMBR Ay, R RR & 2 1] /5 2 R Ty AR Y A
e
°

ARSI R AT LA (¥ Js -

AR s A ERE IGMP MU, 15 IGMP PSR ShFY Beos B B Ok T Beb i
aidy, 1B AIE AR, W TP ik LE B N AR B B BRI
MRS, WA Bl AR E g, IR s A S A e 48, ik B
N T B AT A

o WURAFRBIHS A EARE ARSI, W) A a4l e B AR AR,
SR A A S A E I s A ARSI A R SCA RSB RS R I B ds B K
KR, MBI AR A C AR, H C ¥ IP HulikbE B (1), WS A 4%
C, [y BT A 7 1A 45 A7 8 I i

®  UIRAFR NS A EAEEHERIRAES, A A M2 e I 2SR, W AR s
KA HEIRES, AR ARSI

(RARTT
WHLE IGMPv] R I HEF ) BEA, IGMPyv] 2R & EEW (m PIM) 452, A E#HF
Fl M B b Rl BAR e A6 & Z B AT B B A, A TIRIEEF T4, FZAR MEPTA AER
%L Be E A8 F A 49 IGMP,

3.4.4 IGMP % ¥F Router-Alert

WHT R, R H A E T AR DRk, RCH & Bk g il = 4k
FE. Router-Alert J& — bR~ R SHR SCRORFERM L] . 2R — MR SCH 77 Router-alert 14
T, W RZIR ST By LIk R it iSUZ 0P . RSl A, A 2o st SC i) |
(bl A R bk B AR R ML, SRRSO P Router-Alert T, I REASS
e Fi%.

IGMP 5 3C 1 B stk — 8ok 20 bl iy AR 4 4% 3 2% iz bk, IXRE it 5 BRSO RT AEAS
ol BB P UE AL B, Route-Alert B0 1] LUAE G 2K ) 51

M K IR IGMP i SCHY

® GREEM T, AFE Router-alert T, T5it IGMP R 3L H A Route-Alert T,
o LIE B M2 A,

® 7ERC'HE T # A Router-Alert SEINAIIHIL R, HAA 7 Route-Alert £ IGMP 41 3¢
2P Ik B R UZE AR B

3.4.5 IGMP Only-Link

IGMP Only-Link /& $87EAfF 45 FHUHE RO EEAERE IGMP P33, i AEEE PIM
LR H i IGMP BRSOk HE T % 9 B 5l 4 A 10— F Ll o

FHLE BT PIM PSR 32— W BOEAR R A (ML N 24 0 mT LD 2 6B 45 % PIM
ABJE - PIM 4% LIRS HLAEAS S ey .

¥ H] IGMP Only-Link #LiIN, Eifj#347 L F DyfhE:
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Huawei AR3200 R 414V % iy #%

AR -2 B

3 IGMP

®  RIREHIHCCH R ENL B IR SO FFR ST, DA T it 5 1%4% 1 iE R
WA B A R 2] R A A7 AR B

®  ZEd IGMP AFHFALIMAN/EIFRES, RS IGMP LB 411 I/ B RS K8 1%
W B PR B e o

AEAT 2% ) L 4E3 IGMP LB 4L in N/ B IPIR A .

(1 ssmm
0 H4E4E PIM VBt &7 DR 45 F44845 8, #@N%#H 4N 4.4.2 PIM-SM F4) “PIM DR %it
HEKRIE”

3.4.6 IGMP On-Demand

ZH A% A T e R A IR SOOI N LR B ISR SCRTES FF 4R SOk T i 58 1% 3
I B AR FR A AP el . RN iR S AHIE I v e A& B, T2 — MERE T
IGMP AREE I N £ o

K T 9D ARG A NS R R SCAS B, o] DMBOXFE I . e N & SR LRI
(] IGMP ZHIRALUMAN/BSFRA, HAE IGMP 413K 2 (PR A kA8 O3S IS A% N 5 FF
RS EIRGARF RS B, ARSI R ROIE AR, B —
ANH BT LR AL A0 B R S FERXFEI N 375, 4% i &0 i IGMP On-
Demand $FPENIZ A .

i i& IGMP On-Demand 43511 [0 ZH 4% 152 56 AN 1 5 326 2 W R Aff o o — AN R 20 4 24 iy 99 B
REEENCE, il iz AR IGMP {CFR 3 &K HC SR 413k 4l AN/ 25 T
R T8 ERE A RFVA&11)7 R SEIL IGMP 4 #E A 4E4 .

IGMP On-Demand i@ T IGMPv2 #1 IGMPv3. %% &4 68 T IGMP On-Demand 4%
PG, 5 IGMP FUEVMSAT A 3 sANH

®  ANJIAMIMRIL.
® i IGMP ARG QI A R MIEAE R, HARTURANEIN .
o HA/EWE] IGMP BRI, AR B A e IR X N & T

3.4.7 IGMP Prompt-Leave

M ENGR A G 8L (S, G) B, SRR RIE—DMEEL] G 85 &
P (S, G) [FIGMP B FFHIC. HT IGMPV2 R4HIHINLE], A% & TCEE o 1
WA HAENIIAN T G 854l (S, G) o XAk —ANMgE4d G sidg A
(S, G) W), WRHALTHINATH G oA (S, G , WA KILEXH G Bf
4l (S, G) (I IGMP AR WS A% T T IXEdR 24l G aidq e il (S,

G) WG, JREAWEIENA 4 G 8L (S, G) K IGMP AR, B4
AL 4] G 8R4l (S, G MIMFER, 5 1hFE Aoz 2 £t B0 N 42 I 28 1K I B o

WA R B4 R —ANMERE T IGMP ARB R N A, B4 MZ A N B B T AN
A G I 1 IR A RAILEEHZA G 1) IGMP BRSO, Ak &Lk ieE
2 G A IR SR 2 240 W B %4 G B i HAth e, T LE K 1Z4] G 11
HAC MBS, 57 1E 5 ROz 20 0 26 W 82 T ZE I M BE . IGMP Prompt-Leave (FRIE ES
T RpbEfR v T 1% 0]

A& ERE T IGMP Prompt-Leave 515 )m, 4IARWE] IGMP BTk C)q, Asfilk
XA AW, T ERCRAR A AR MR, 452 1 R 20 i H 20 i 5
PIAERI R B N A2 T DA T 20 478 o 26 Wi 7 41 56 20 129 T )
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Huawei AR3200 414V % d1 2
A - 21 A% 3 IGMP

(AR
IGMP Prompt-Leave 4%/ 2 £ IGMPv2 JiA £ £ 3, HAMATR L HFiZ45H.
IGMP On-Demand 41 2.4 ¢4~ IGMP Prompt-Leave 4§14 .

3.4.8 IGMP FE&#=H|

AR IR XS IGMP BUAT A HEAT BRI 5 78 O BN IR TR, % IGMP P iSCAS £ S
WA EN . BARES 3 AThhE: IGMP-Limit. #2410 AR Group-Policy .
® IGMP-Limit

AU o P RIS R P A7 S4B R TR, R o 2 49 2 e A
o AN

MR AR BB E R ASLURAUIMAN, TSR I N R, R A R
REENCE I3 T R E DR ] o

®  Group-Policy
ST ACE AL gy B — R JE4L SRS . BiL'E Group-Policy < Jii, i HH#S 1T LA

XL I A BEAT BRI, AN ST R R T
IGMP-Limit

3-2 Bt & IGMP-Limit 8

Ethernet

U ~ HostA
R — ’a= Receiver
Eth2/0/0 Nt

192.168.1.1/24 Eth1/0/0 [ 8
Rout B10.110.1.1/24 — /8- HostB
outer
Eth2/0/0 Eth1/0/0
192.168.2.1/24 10.110.2.1/24 Leaf network
la= HostC
PIM network RouterC —_ UJ_ Receiver
Eth1/0/0 \2
10.110.2.2/24 -
Eth2/0/0 8- HostD

192.168.3.1/24 Ethernet

FERERD T RINWCE 229 HIN, 5 280 A th s KR o8, 2o s eh sk g

B Oh T REGIXFME SO R AL, TR IGMP B2 R4 R R SR VE I A BR AL
I AR AL BAE S 2 IR N o IXFERENS 8 AL BRI - S SN T A
SEMATH .

IGMP-Limit /& 458 0L 76 % i 28 Lidde O, SsegimpTa s26] FECE IGMP 413641 Fi )
A IE] IGMP IMAIRSCIN, 15 58 A WS 7 e e & AN R, W RS i,
WIS R R, 28 P e Rz A A B s I

® IGMP #z 1R I Rl
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Huawei AR3200 414V % d1 2
A - 21 A% 3 IGMP

- SCRFER DL E IGMP A% DR IR . =82 L) IGMP B Ui AR 3L
I, T DORT AR 1 (¥ R I e 1A PR o

- YRR E IGMP R IPR G, Al e 2] Y s R 4 AN 2 4 I N R,
A% 50 IGMP I3

® IGMP &%t &% 2 T R oh1

SRR B h A5 1) IGMP IDATEAT R, B 1 25K IGMP I BRI RIS B 5241
L) IGMP I A R s AEA T B o

= B IGMP PpSCII AR SO, JI 07 et 77 i R 2 p 25 1) IGMP I A\ T3 B«
- MIBREE D (C,G)/(S,G) A R AN, Byl 2% 45 1) IGMP IR IR 1 T4
DA = I PR ) S e 2 ARG LR TS«
® AN, G 7 55 R AIEEAN(S, G AL I 17 5 R 453 b — AN R T
® JiJT- SSM-Mapping [IEEN(*, GYALK TR AT MEIIRIN, A2 RS A B(S,G)

RIREAF AL
EEFOYENIIDN

3-3 B E AR 7SN NLE W [

RouterA .
—Ua= User1

_UJi User2

O fEff i ERCEFFSMALL, A2 M B EARAERUE 4L A

Sourcel
PIM-DM
%
PIM-SM

Source2

AR A B O B E RS ARSI . Fo BRIV, BBl
RIVEATEN A%, AGZ A, DI das s i St Blcs o8l . Jcs AN
i Bt H A ORI A N, ANBEIEE R IGE N B 2R, R AEE T2 IR A&
AC E RS

FESERR R Y, S AU BC BAE RO i b s 5 EAURE R D b, DU 4Lk Bt
g B s B 255120 t A B 1 AL e s b AT s AR D ) 21 HE 2 2K
PaI, i s A RE AR DR N, R AT N P LR Bt e A Bl IXRE T LA/
S ABE D) I 18] o

AR A I R S R B A B A LR, B S0 A NS B SR N IR (R
A IANFNZAH A PRI
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Huawei AR3200 414V % d1 2

AR -2 B

3 IGMP

IGMP Group-Policy

3-4 B2 & Group-Policy £H

Ethernet

U’ -~ HostA
—f1- Receiver

N1

RouterA
Eth2/0/0
192.168.1.1/24 Eth1/0/0

10.110.1.1/24

_ gﬂ

Leaf network

RouterB
Eth2/0/0 Eth1/0/0
192.168.2.1/24 10.110.2.1/24

U’ = HostC
=8~ Receiver

N2

PIM network
RouterC ., /0
10.110.2.2/24
Eth2/0/0

192.168.3.1/24

—UJ: HostD

Ethernet

Group-Policy &4 # O3 C & AR th a0 R — PP yE56mE, Bd'E Group-Policy 2 )5,
% A% T DO SR Lee e L BEAT BRI, AN ST N R R I

TERFI R 28 HAR, 20 B Ay K7 58, (R i 2 PR R i o
LR, XA BLAE T Group-Policy %4 S64H MEAT IR, 2 16 4 i s e — 52 09
BN 54h, T Baid & T2, M s ol B Ay S ECRESE 2 1 i A4k
X, A RO AN A, Wl LU Group-Policy 1 EAFR

Group-Policy ML JERINIZE—iliid ACL Bl .

3.4.9 SSM Mapping

SSM Mapping (Source Specific Multicast Mapping) HLiil| 7] AT &7 [ 21217 IGMPvV3 2
HTAIRRCAS ) ML, A LA R H 4 4% SSM Yu IR S5 . SSM Mapping HLHIE: Kikb
T SSM VL HI{) IGMPV1/v2 [R1(*,G) A% HEC 25 ) e A DU A Bkt Bz F) —4.(S,G) i
No XL FICACAS IGMP [ = ] LAZRAS SSM i [l R 4 4% ik 55

[, W SSM Mapping AL BE# 1R 47 1 R 2L R IR 55 2%, kD 32 21 it 1 ] g
(LD 35m

stF SSM JE B 4920, LH3% X & RBREAN A E R, RAEELENE R, SSM 9 mNBiE 5
I PIM-SSM.
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Huawei AR3200 414V % d1 2
A - 21 A% 3 IGMP

3-5 SSM Mapping Kz Fi2E X
IGMPv1 Report

g‘

HostA with HostB with HostC with
IGMPv3 IGMPv2 IGMPv1

W 3-5 s, SSM & [H 1 M Bt HostA 1547 IGMPv3. HostB 147 IGMPv2.
HostC i&47 IGMPv1., 7EA fLVFK HostB il HostC FH4% K IGMPV3 [R5 T, Ki% M B
P ETE ML SSM LIRSS, T BEAE LA 4 LS FF SSM Mapping.

TR 7 15 %% FF SSM Mapping, Jf HACE T AN FEAL N, ¥ & AEF 3] HostC BY,
# HostB & Hi ] IGMP(* G ALk, 25 o34 DL b AT Ab B«

o R CHIAREL ) ASM JEH, %R 3.4.1 IGMPv1&v2&v3 & 1 fiid 1) 77 XA T
REFE

® HSCHMALIEL K SSM Vs, NI Ik PR R e A S R FR R 1 (*,G)
N> FEAG R N I —2H(S,G) I

3.4.10 IGMP FE# 1t i3 E

3-6 IGMP FE#/Lith it i € 5z A 2R W) [

=2
RouterA \R/ =
=3 RouterB
10.0.0.1/24
Ethernet
A
Report Report Report
11.0.0.1 ! 10.0.0.8 0.0.0.0
HostA HostC

N T ORUEALR SR AOR HERYE,  SevF D FEAL IR B 13 DI B IGMP LMLtk L 9&
CHE
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Huawei AR3200 F 51 1M i 1 5%
FEPEA- 21

3 IGMP

® U IGMP # S E ML EFI B 4 b ik []— ) Bl S HL A o9 2% M -

(0.0.0.0), HS2 S ML bb I JEAS 230 i

® USRI B D e ANZE [ — R B, A e SCR) A L Bk g &

A, EFFIARIC

Lk 3-6 fi7~, RouterA 5 Host #HIZ 422 L Huhik 245(10.0.0.1/24), HostA k3% IGMP
Report 73 EHLHAER 11.0.0.1, HostB &%) IGMP Report % 32 [ =ML HhE N
10.0.0.8, HostC /i%[f] IGMP Report i SC[1) T ALk 0.0.0.0, B4 RouterA AbEE

HostB 1 HostC 4 3, Z7F HostA 1 .
3.4.11 LY LR

IGMPv1 F1 IGMPv2 Wil [#] b5

IGMPv1 IGMPv2 IGMPv2 & IGMPv1 B9

SCRARIAL B W BT | RSO A B 02 B TR | AT DR B R A AR A

(9 b’ I

S i 4 7 ) B T SCRR R A, I | T DA E RS (AR T
SRR E A VERE, AN T EFRRLE

IGMPV2 1 IGMPv3 sl [#) 45

IGMPv2 IGMPv3

IGMPv3 % IGMPv2 By

RSP ARESE T ALFRIAS | IROCHER T 5 R4S
B Rugfe dmAn S | B, SR 4RkEea e

A LUE B E A A T
P, BN T EFEARLE

— MRS h B A | RSO DR 2 A

WD T MBI IGMP )05

200 3% 200 3% =z
R EEIRSCTLEAAYL | faedl. feeiRd S m#k | EA s A s 4ed 14 4%
il A FEALLH 15 B RENS T A Hh R FF— 2
3.5 W
3.5.1 IGMP 81ZI 7 FH
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Huawei AR3200 R 414V % iy #%
A - 21 A% 3 IGMP

3-7 IGMP [z Fi 882U 2H W [&]

Source1l Usgr1
Source2 User2
RouterB J

O HH P EHAERHE L, {HEEIGMP

IGMP AL BE RIS i 2% (R e PRI, B SON T  ad 5t 5 BN UAHIE X
$o A% WA LLAREE 22 AU 2 A AR e 23 il 5 F A TR FBOAS I AR 155 L o

IGMP On-Demand 4§51 F1 IGMP Prompt-Leave 55 Foil H T3 W B - RE —A413%
WAL — AR DL

3.6 KiE5 450815

Rig
K& R
IGMP | Internet Group Management Protocol, FKA ARG AL B, 42 TP 418K7E
AR Y 2 _F AT 1R AT LGS 2H 4 1 46 TR A 2B
THLE L IGMP A B BT REAL: AR B IE IGMP T fi# K il 19 B
FEEAFAE AR 5
(S.G) | W T AR BRI, S TR, GRRATEA,
P Sy ditthhl ) G PRI, BIAHFR RS, N(S,G)RIH
IR L R .
W, Rkl S, M G MAFEHR SR R K (S,G) IR .
(*G) | T PIM BRI, * LR R, G Rl
(*,G)RIUE T A Ak G AR L. AR 2 A AR & H 1,
HERRAARRA G AL, HNAZINCL,GYR I (1) R il U
%
TREE
TRRRIE RN ER R 2FR
ASM Any-Source Multicast FE YR
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R - 1 B 3 IGMP
TEREIE EX LR 3 £FR
IGMP Internet Group Management Protocol PRI 9 2 A B 1 1L
SSM Source-Specific Multicast i Ui 21 H
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Huawei AR3200 R 414V iy 4%
A - 21 A% 4 PIM

PIM

XTARE

4.1 4

4.2 ZHERRERHIL
4.3 T[ER1FIE

4.4 JRBELAA
4.5 N H

4.6 R 5 4ing i
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Huawei AR3200 Z 514V B% 48
R A - 21 A% 4 PIM

PIM (Protocol Independent Multicast) FK A PTG, 15— P02 37514 th gt v Jy

F, BRI R M i R S N BT AR T SR AR, AT S 4 5
ERMINE

H A5 S 0 29 o S FH AR )32 (R S 7 3 2 DU =

® PIM-DM (Protocol Independent Multicast Dense Mode) : B ICRAL#E — %M,
® PIM-SM (Protocol Independent Multicast Sparse Mode) : MG KA —Fbitbi

® PIM-SSM (Protocol Independent Multicast Source-Specific Multicast) : XG4l
& — 4R E YR IR

LIRS R AR A IR S tR AR RO, 20 v TRl 28 BTE AR AL P AT bt o A Al T 199 2%
RS S A FEAR ST (0 S AN S, A2 IR 235 v Y 5 e s 2 1 s E P SL .. PIML X
7 W 2 F ST FEATR SRR S AR A R 8 — S B

4.2 SEFRAEFTHNL

AFFPEKIZ 2 R T .

3t ik &iF

RFC4601 Protocol Independent Multicast - | -
Sparse Mode (PIM-SM)

RFC5059 Bootstrap Router (BSR) -
Mechanism for PIM

RFC3973 Protocol Independent Multicast - | -

Dense Mode protocol

RFC4607 Source-Specific Multicast for IP | -

4.3 ARG

KM 7T
AR R T S FE PIM.
License X 3¥F
T3 AZ License VFA], BRIl SREZEF RS -
SCRFRRCAS 01 (2011-12-30) My A RIS 5 4 38
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Huawei AR3200 F 414 % 1%

MR R -2 % 4 PIM
RRAS S #5
AR3200 SZHRFZFFIE R ARA T :
Pl ZHERAE
AR3200 V200R001C00
4.4 [RIEHIAR
4.4.1 EAEZ
PIM & HH 2%
HE PIM PRSI 4% 4% th 25 FR o0 PIML B i 8% RE T PIM PR3 I RR o PIM 211,
PIM 15
HH PIM 2% H 2% P 4 R ) 9 28 Bk A PIML R 265
W AEA & BkE “auR” , aTLLE—AN K PIM 45K 5 24~ PIM 45,
CTOF T LASE LR e AR SCERE, 5 B PIM F I R AL
HiZ 2B
76 PIM ZH4%3krh, DLZHARAL A s iy — i B 2 S A e R . th Tk R 1%
BT EE Ry, WA AR K (MDT, Multicast Distribution Tree)
o VIR IR, HIBAA 0 T HIAHRED KPR SPT (Shortest Path Tree)
SPT [} ] -T- PIM-DM fil PIM-SM.
® D) RP (Rendezvous Point) MHR, ZHRLA K 2 it 120G 7 K Fx A RPT (RP
Tree) . RPT 1i&EH T PIM-SM.
5 R TR A
® LM £, REAEER LA A AL SR e A — .
© Yl AL IR ZH R B A B B A R YRR AT BRI 1) 43 S A IR R IR 4 K
HFE& B 2%
7 EHUAER) PIM B i 28 7R 0 7% s
ZH#%iFE DR
5540 B U5 T TS B AR S 1A) RPAEE IR ST PIM B H 7%
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Huawei AR3200 R 414V % iy #%
A - 21 A% 4 PIM

Y& DR

LARRA R CEWOCE N FREANE B AT A B A e R AL AR 1K) PIML it
Hi% -

o [B) % EH 2
YRR B TR L 55— e ST kI Hh 2 1) PIML B £ 5
4.4.2 PIM-SM

PIM-SM (Protocol Independent Multicast-Sparse Mode) #% A PG R #E-Fgn i, =&
BERHHEMCE EB AT RS AR R, 38 H T R s o (0 2 SRR LR i

AR I R &,
HEAR[RE
PIM-SM % %% 40 % B a1t -5 & 457 RPT (Rendezvous Point Tree, I 28 S thfRIL =
) F1 SPT (Shortest Path Tree, A& ER) .
RPT 3L [RIE
PIM-SM RPT #&—#REL RP AR, DAAEAEZH B 3 56 28 10 6 Hh 28 o4 - IR 243 00 o o
55 RP A 2% — G B E K PIM b 2%, F T A BRZH %35 DR VEMHE B A R 53
NiGR, MZT T PIM % FH2s #5108 RP (4L E, RP LT — Mtk SiC
Do
& 4-1 RPT I RIEE
Source RouterA RouterB
p = f—A RP
= F?'
Receiver
= = lﬁ%
R R = |
RouterC DR
______ » (*,G) join RouterD
------ > packets
AT RPT (RREFE RIS R B e A i B . an& 4-1 iTzn, RPT WO S B
KRR
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Huawei AR3200 R 414V % iy 4%

MR IR -2 % 4 PIM
® YMZ P I BRI R (CALRRUR I SRR AL G RAE S — N RREAE) 1, 41k
P DR BB 124 1E Register 11 ELP L8% R4 RP, 7E RP LI (S, G) %
I, yEMERA R
® YR IR A ) BN IGMP IS I%A G) I, i DR i) RP
k3% Join 4 B, FEI M RP [F A LiRBkaIE (%, G) R, ERLL—HELIRP X
H 1% RPT.
® YAz [ I HH B R R R ) %4 R B AR RN, DL RP O, R
P e B IR AE Register 1A H HUIE T RP, FidT RPT BIALLA 0 .
RPT SEHL T 2% B F i 4 2 P L 4, kb T8 75 SR 0 G 9 284 o8 190 o5 FH
DR (Designated Router) f#)432:
® (OEEARINMIILEM B, H DR #1357 [ RP K% Register M E . 55 4 EAH
Y DR ¥R oA H 3% v DR,
®  (EIEFAI A ML EMEBL, DR 71571 RP A% Join A S S4LA R AHE R
DR B0 # DR,
(1 ssem
AT WA RPT #9444 fide. IRFAIBHIEHLAE, PIM-SM AFHAT SPT Wk, BP s —&M
BRI B 0G5 K 4SS, AEIRTVASE SPT 4046538 45 % B 304,
PEEI
PIM % i #fEA/MERE T PIM 2100 1, 4% Hello 74 B . $12%% Hello W4 & 114145
oy H bk & 224.0.0.13 GRRIA— M B ITE PIM B #%) « Yl 08 ) TP
Mgk, TTL 30k 1.
Hello 4 B VE : RILARRE . hiS IS H. 4eFr il o5 R
® KU PIM AL)E
7] — M BE P A PIM % th 88 #8000 H ik &y 224.0.0.13 AUZHITAR SC. IXFELER
F| Hello R 3CLAG, BHEAEMAIIEE Has2 0], ol Db aniE 3 ArgsEE B
AR 2 3ok B AR JE 11 Hello 314 EUG, ARl HAb ) PIM 2 S 54l
REARSC, B R iR I, 43 4 3% 2 Bop o
® PRI SEL
Hello 74 S H A7 Z TP S, NAHWTE:
- DR _Priority: 7/~ &% 1500k DR LG, DLt golmi s b3kt . &
1T PIM-SM.
- Holdtime: F7RPRFFARJE A AT IA R 2 R0 I I ]
- LAN Delay: #K7nH:=2 /B N ALK Prune W S M ZEIR I [H] .
- Neighbor-Tracking: /<20 J& FRER D) RE
- Override-Interval: &7~ Hello 74 & EFT* iy AT R B A [18) B ) ) o
® UEFFLLJE KR
PIM ¥ [h 4 < 18] J&] B P & 3% Hello 1 B . 4125 Holdtime & I 18 % A3 i 214 PIM
AR A H R ) Hello #8530, WA AZAT EAN ATk, 45 HE AT 1) 28 i 5z
PIM 4B ) (AR ALK T BN 28 HP A3 3 F AR A . G SR 23 e b b () R 3t 408 Je B
NUFARFEANTTIE, K B R s RS, A RMIER
SCRSRRAS 01 (2011-12-30) 1l B TR B 41
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Huawei AR3200 R 414V % iy #%
MR R -2 % 4 PIM

RP &Il
® RP/H
—A> RP A LAR S ZAN AR LIRSS, AH— AR L BEX W —4> RP. RP /& PIM-
SM M4 HIAZ Ly, 2% eh i % 1h 2% 0620 2008 RP AOhE,  HEial DA AR 7 U5k
I RP [yt hk

- WA RP: AR ECE - AE RS T s G E AT R RP Mk

- ZIARP: £f PIM BN ERLE PIM 45, Fl®E C-RP (Candidate-RP) . M
C-RP H155 1% =42 RP,

B 4-2 #1775 RP =ik ) RIEE

W 4-2 JioR:
1. fEH 24 RP, A0[RI ACE C-BSR (Candidate-BootStrap Router) , i C-
BSR 5% /E BSR4 H K T AT it 1 4 AR A1GE BSR LAk .

2. C-RP [f] BSR Ki% Advertisement 71§ &, 74 E\P 547 C-RP Hitk. IRSSHI2H
Y FEIA C-RP L2544 .

3. BSR FXLE(F LA RP-Set, 337t Bootstrap 1 B, R ATL 4 (1) BF
—£ PIM-SM [ H1%%.

4. BEEHARYE RP-Set, (AN OREMIEA T THSEALLAL, ZANEXTEEE
) C-RP 3Ek %2 RP. ALIGTT

- C-RP % LI hEHE A f (K S

- C-RP UGS R Pt (MR AR e AR -
- WRILSEHAA, WIPAAT Hash BEL, THESE RBRF IR
- R LA EFRARTE], W) C-RP il SR

5. BT R AR RP-Set FISEIERIN, T A0 “ 4 #k41—
RP” XN oRRWANFE. Bkt “4FBAHA—RP” XMMNRRRAE TR, 153
Jr B AR BRAT

SCRYRRAS 01 (2011-12-30) oy A R = A, 5
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Huawei AR3200 R 414V % iy #%
MR R -2 % 4 PIM

(00 s5mm
AT AL ) Auto-RP 69" B #ATEE, X 3FE A H Auto-RP 49 Listening .
® Anycast RP
TEAL SR PIM-SM J5rp, B2 R A1 BRI 31— RP. H 24 W 28 47 R Bl
i TR, TR I RP MRS K. RP RAUE B W SIte . iR kit
A E B AL )
B b o) #USZEE Anycast RP,  H HIA PFIECE 75 20
= K MSDP Ppill: £ [F]— PIM-SM A B 5 2 A HAT HIFIHBIE) RP, JffEIXLE
RP 2 [a)if 5t 37 MSDP (Multicast Source Discovery Protocol) X 4544 (177 X 4
RIS B
- KM PIM BiSl: £E[R]—/> PIM-SM 3 A ¥ 8 2 A AT [ hE ) RP, A 7RI
L8RP PAE e ERCE A PIME—FR IR RP AR, T IX 281 & 2 A AH
HSL IO O SRR, 0 AR 2 1) DL R S 7 AL A RRE A R
(10 3528
FF— PIM-SM A, T XFHFE 84 A MSDP F= PIM il ##t 7 X B2 & F] —4> Anycast RP; &
i PIM 9 2 3L Anycast RP £ #%i8 it 441715 B A b 5444 A MSDP FKA1F 69 38 5638 R 12 &,
WA L EATFR (TRE) .
W L B RN 2 — 528 Anycast RP,  FICH FIA BRI 73 sl i 80 25 H Qi i) RP
AT RPT A, Ul DR # B A# 8ds o5 HAT Yos )2 15 Ak SPT Ul I
SEIE RP B AR I A0 S A A 341

X TR H MSDP 5231 Anycast RP [SEIL R B, 1152 W, 5.4.2 MSDP SE3E Anycast RP,
R THE SR H PIM PR SEIR Anycast RP (1) JiUEE

4-3 X F PIM 1K Anycast RP 82220 [ 5]

Register message

SCRYRRAS 01 (2011-12-30) oy A R = A, yE
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Huawei AR3200 R 414V iy 4%
A - 21 A% 4 PIM

W 4-3 Fis, 16 PIM-SM 384, 435U S1 F1 S2 [M41ik4l G RiIEAHEESE, Ul il U2
FTARBA G k. 78 PIM-SM 38 N PIM P 5231 Anycast RP (K10 & 7780 R -

® [ilE RP1 F1 RP2, f#FAHREIM IP Hudik (f# ] Loopback #2111, RN
10.10.10.10) .

® {f RP1 Al RP2 PN (R B T IE S A SR G 2R (Al P 9 28 v i — B R ) TP s
hb, R¥ RPL I IP Huhik ok 1.1.1.1, RP2 [ 1P kit 2.2.2.2) &
KH PIM #pis( SE3L Anycast RP [ SEH S FE 1T
1. BECE R PRI B Y RP R I B RPT # .
® Ul i ALLRP1 K RPT, 7E RP1 LA (%, G
® U2 AL RP2 NHE[ RPT, #F RP2 LG (*, G) .
2. HARIEERREE BRI 1 RP AT
® DRI ] RP1 REAMWEE, 76 RP1 _LGIE (S1, G) o M S1 KRR Ed

RPT #i4 Ul.
® DR2 [ RP2 KiEFMEE, 7F RP2 FAI# (S2, G) . M S2 KRMAIEHIRIS
RPT #i& U2,
3. RPULFIYS DR Kt R AENHR S, TR e R S 45 B S a5k, L
HHFIAE o

® RP1 Y HJ5 DRI KK M (S1, G) VEMHRICE, WBFZ MR SC s bk F1 H
IR 11011 1 2.2.2.2, FOFERR S K% S RP2. RP2 2133 MR 3L
Ja AT R IAZTE WHRSCR AR 5 4A 1.1.1.1, ARG ek, U2 abr
ZE MR

® RP2 W EY5 DR2 KiLKH (S2, G) FHMHRICE, B iZid Mk S stk Fn H
FIH by 2.2.2.2 111101, O35 K% %] RP1. RP1CENZ MHR SC
S R A R IAZ I R SOk RSk 2.2.2.2, AP RIS SRR, HR b
%I R SC .

4. RP ALY DR MR SPT, Rk EdE 51 K.

® RP1 |1] S2 KIEIMAEE. M S2 K kA4 75 s 59y SPT 238 RP1, 545 RPT
ik Ul

® RP2 1] ST RIZMAIEE . M S1 A KMZHREE P S5y SPT 2118 RP2, F5#: RPT
FiA U2,

5. HlcE DR B4R e, AAT BRI ARG SPT D).

BootStrap Router #/1#|
®  BSR sEikHLi

BSR FX A H2ZE i 4y (Bootstrap Router) , 757 EEFF R AT M EE H11) C-RP 5 &,
TR I 265 1R P A % 4 A NTE RP A7 B

BSR s Mk % C-BSR 3= L. fHA], B4 C-BSR #iAh H Ot BSR, 4
W /1% Bootstrap i1 Jiho Bootstrap W B\ H 57t C-BSR #iudik. C-BSR L. &F—
B 2 R BT C-BSR & Hi1) Bootstrap yH .8, il bbisix s C-BSR 15 &, 3%
7742 BSRo SEERAT -

- PGB mE DN (R PEAE ARGk =)D .

- WRARSCLAR, TP HuhERR R SR .

FH T i bl 2 A R A (R0 SEae 0, P DAAS 20 1 24 & BSR tHAH A

BEA K 1% BSR U T5 45 MG H T 11 C-RP 5 8. UM 4 Hh A7 4E K& C-
RP, BSR 7 X4 C-RP {5 B, &S8R CKER K, #iden MTU 14,

SCRAFEA 01 (2011-12-30) LA I 1 44
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Huawei AR3200 414V % d1 2

MR R -2 % 4 PIM
TE R TV IERALE BSR 03¢, MIfIEiAIEZS H RP 58, 4Ll 55 T0iEIE A%
. SRR T B A BSR O B hREXT BSR ) SCHEAT 70 v AbEE
HEFEAE ] BSR #3070 ohig, mf LM IP 20 sk, 20 Fofs B Rk S 80U G 20 H
ANTT FH ) )

BSR & H
H T SEEL S EERE AL, ] LLE RS — A PIM-SM 2514 4 2 4~ BSR 45 Bl
F1—A™ Global . IXHE—J71H AT LIAG B/ 45— BSR U HLE Sy, % — 5]
DU A 4 ik Ay s X3k 6 F P 32 5 T TR S
A BSR B HUI P 45 —A> BSR, 4 ik v [ 4 #E 4 %%« Global 3k
YT —A BSR, T AR AR AR S
FOCK IS A RS AT R AN S 2B BSR B BRI Global 1k
PR R,
- M)
4-4 BSR EIRi5_ihi == 6
C-RP BSR
ssr1 & 69
domain ! !
| |
BSR2 C-RP  BSR
domain
WIE 4-4 Fiow, ST AR R 4Lk i AN [R5 Bk, 44 BSR &7 U AT 35 1) 1% i
WEAFAE, [ BB AEMNE T2/~ BSR FHUE. % BSR & BRI -
AHE RS, HAH TR 25 . BSR BRI B GRS 2 bk v B 0 448 41 045 BEIX
W, JE T IO FE A B S REAE A B N AL 4%, ovkIE Rl BSR B EUEIA T
Global 3£ & PIM-SM W %% 4 1) 430 FH 7 « ANJB T4 5 BSR 5 # 3k 1) 41 7
X, ATLAZEEEAS PIM 2% 31 B P A 5
- Ak
SCRRRAS 01 (2011-12-30) oL AT MRS B 45
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Huawei AR3200 R 414V % iy #%

A - 21 A% 4 PIM
[& 4-5 BSR & 1Rttt E
I BSR1 " BSR3 L
| Gladdress - G3address /|
Global
G- BSR2
G-G1-G2 address G2 address 1
A~ BSR 45 B M R i Mo VE I O 2B A FR LR 45, ANTAJ A BSR A5 FR A IR 45 1)
HARAVEFE T LA ES . Z4 bk AR A BSR BN AR, M T RAH 4
Hk. & 4-5 Fios, BSRI1 A1 BSR3 Bk 3 f1r) 20tk 31 i 4 0 85
ANETALT BSR B ISR, —HE T Global I iRSVEH . B Global
ke FE G-G1-G2.
- Hikhhe
¥ 4-4 JIi7n, Global 3A1EE/™ BSR 4 BEAS AL &£ % B (1) C-RP #l BSR
BEAG, IXRLCW GAEAT AN IRER, ANAEARIL NG B BSR HLHIFT RP 3%
TEASE B 2 8] 2 B 511
4~ BSR %ﬂ@i%ﬁﬁ HOMLA, 284 E B (C-RP HE57HE. BSR
ERSTENS Aeis AL 7 . (R Global 3K 4L 4% (5 B T AFEHEA™ Global 35
WAL, Tu tEEMR PRk
Assert I E AR
MR W AR, B By A HAR I A R A s . B AR HAT Assert:
® ZAEN CANREIE I RPF A,
o B FEH I L EAR g E (S, G) RIFH—AN Fif .
2% H e M R 1 K% Assert R . [AIIN, 3% NI DU 8 T ok Bz M B E H A
HABHE R H ) Assert T E . PIM Assert ¥4 BV H g hil >4 224.0.0.13, JEHsIE R 8
CIihl, TTL A 1. Assert 1 E M. 1% PIM 2% B 2% 2 41 #% U5k RP (TTFRY . TR H
(A AR B PR P L e . A4l btk G
B R B 5 S S o R s s BT ELES, BN Assert seik. BRI R
® IR A e g A R
® USRI, DR ZH IR A AR AN R
® WU LLEAAHIE, TR UEEE O IP Huhb g K IR .
F 4l Assert seiigh B, 1% 2K AT AN 4R -
SCRRRAS 01 (2011-12-30) Sy LA TR (5 S 46
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Huawei AR3200 Z 414V i d1 2

R VE IR -2 P& 4 PIM
WM, WHZ T RRE R ACIRES, B HA A TTE e zM B Lr (S, G)
k. % PR OFRA Assert winner
WIRTEME, AR R R e R ARG, BN (S, GY SRR 213K
B . % IR OFR Ok Assert losers

Assert SEIELE R )G, ZMEB L IRAAE M PR O s by, SR — I dLiE R
. Assert winner FJHITE K12 Assert JH B, 4EFF Assert loser [FARAS . #5288 5,
Assert loser 157 I 3] Assert winner [ Assert V5.5, T EFARIN N UFE: OV K A 7G5

PIM DR TiHIEAKHIE

® 4-6 DR ZiEREE
Ethernet
Ethernet
Source Ugj’?\
Server Li&j?
——» Hello
——————— +» Join
------- > Register Message
Wik 4-6 iz, DR (Designated Router) W F7E PIM-SM ¥ 4% H (1 P ANV
® {EIEMAHRRYEM LB, i DR #15¢ M RP K% Register HEMHE B . S5AFFEAH
JE Y] DR FK A Y% DR
® IOEEAIR AL EM B, H DR 757 R RP &K% Join JIAWE . 54 R RAHIER
DR Fr U # DR,
TEAFRR AL A R T AE I BE, 10 RN IEHE £ & PIM M 48 . X248 PIM B§ tH#y 2
[F) 38 2222 H. Hello W & %k PIM 4B )&, Hello W4 & HF #5717 DR L 5EAN1% W B 113
hko B HERE A B A S0 7S A 4G BT LRI, BN DR SeiE. R0 R
® DR BIEGIRmEIRME (W B BT i AR 4852 FF DR ARG
® U DR PLSEJAH R 8z M B ATAE 22 /b — 5 B i A SCFREAE Hello #0457 DR
Locdy, W) IP Huhl%e KB FRE .
WS4 HT DR HILHEE, T3 PIM A6 E JC RN, HAth PIM 48 Jw 2 [a] & il ok B —%¢
f] DR el id f
SCRSRRAS 01 (2011-12-30) LA R LG R 47
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Huawei AR3200 R 414V % iy #%
A - 21 A% 4 PIM

PIM DR J]#23E iR B9 & 7[R 38

Z ARl TR IR BN, Gl 2 ) DR GEZSHEG GEH 7EANCE DR LG4
FITE DL, LB TP Ml (i 8RB 25 DR Al — G % s gl 24
Pl DR, AER W 1 5 36 W B A IR AL Kl e

A TELUT, % 1 H DR 422 F DR I, b e o SR AR P e B A s . 2R
BEIRHT DR A IR R BNE, 2R 23 LR 87 ) 4 4% Bcdls Wi

E—MEORE PIM DR P 2EIR 5, MHEAME g PIM-SM #7482 11 i TR — AN 88l fa
f] Hello R 3C 5 5#5i%+#2 11 DR 2824 DR I, %32 7 G 3R I [a) B ISR AT 4R HLAT 3 2
DR IhfiE, FFaksid ik HIREERE .

WIRAE DR ZEIR AR E)Hr DR kR %dE, AbT DR GEIR (1) thasks 2 3r )42 1k
HRBAR, WMARIEAS BRI ESBER RIS . e B 8 358 i IGMP

BAA, AbT DR PIAEIRIRAS K 1H DR KA 2o i) B9 A03% PIM IIAARIC, i BT
DR AbHE,

(1 sszem
J£ DR 9 3E R 4018), 4w 47 DR 4<% & DR & £ 6940455038, N AAkK Assert Fik.,

PIM Silent BYE A [RIH

A EIE P AU O BAEEE T PIM PR, kT AAE B 0 BT PIM AR ),
AbPEAE PIM PSR SC. (HIRBCE RN AE A 22 bt 2l ENUBEU L PIM Hello
I, A7 AT g UK A .

N T G AL, TTRAAERE thas FIERT D AL D ERCE PIM Silent,  FISKZE1EZ
DO AATAT PIM PSR SC. RIS, ghd% O _E¥) IGMP ZhEEANSZ 50 o

4.4.3 PIM-SSM

PIM 7 £F ASM (Any-Source Multicast) %41 SSM (Source-Specific Multicast) PHFFx
M, RATr 4 SSM A,

SSM A AL ) PIM-SM #3570 F AR F IGMPv3/MLDv2 SKSZERA,  Foad s g FR 55 o it
(It FE S PIM-SM G5 SPT M (It FEAHL, BRI DR 7F 5036 2L 3B A sy 1) AR &
Jei, ELRE R AR ER YR K 0% Toin T B, BB Bt i BRI .

B s LR, SSM 4Lk 4 sk (R3[4 232.0.0.0 ~ 232.255.255.255. 4 I I4

W41 )E T SSM 20k yu Bl Y, & T SSM AL, Y H i AR A JE T SSM 41
Hohbyo HE, E R ASM A, ASM #5283 B PIM-SM i B,

SSM [T 55 A& 2% FH 2 Befs 056 Sl 29805 1 HLARA & . RIS P AE In N4 4L, ]
DLUF RS 58 MR LSy 26050 f5 B . 4R B3 DR T RE 3 P a5 sk E, B 1R 43805 1 7
i) &:3% Join ¥4 JEh. Join V4 ELZE B IR FALS, LEUE 540 6k 5 2 A 57 SPT.
SSM HA#EH T PIM-SM HIEB AR : EFH4E4 RP. LA RPT. e M AHIE 5,
a] DL AR S 4 R 5 2 1) ST SPT.
[RARTY:

ST VAR i # A5 4 A Fm SSM-Mapping 3 2 2845 £ 4, M SPT.

J£ SSM ¥+, DRARAE SR N ABiE6gEZ MK LA . & DR A& R G F @R EMANE &, &
A (S, G) R, ##E SPT.

PIM-SSM % #F PIM DR +7#%£3£:8 . PIM Silent 451,

SCRAFEA 01 (2011-12-30) LA I 1 13
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Huawei AR3200 R 414V % iy #%
A - 21 A% 4 PIM

4.4.4 PIM-DM

MAG=
PIM-DM (Protocol Independent Multicast Dense Mode) WM TG4 #E — B Aapbis, Tut
K-8 1) 7 N R AR AR, XS T 2R 2 5 D3 ARk 1) D9 29 2 7 A2 K BT R AR
3C, TR RS OR 1R 19 28 47 - BT AL I 2 ARG o I LU & AR /N 2 R A B DA R

Pl 2 AR N 2%

HAR[RE
PIM-DM Bz 9 4% A IR 2H % 03 0 A B A%, B X B v BEAFAE 4 b o L se v JEL
A H TR RS AN B, ARG PR BT R AN AEAE AL L B . s R A
M “PH—BIR 7, METRYED AR FRIEANZH i B3 IR R 1) JGPA SPT (Source Specific
Shortest Path Tree) »

SBEEIN
5 PIM SM BhisAH A, 2 0. 4.4.2 PIM-SM.

1 8L Flooding
e 4-7 s, AREEPEIE (Source) FEAHE /1% %] RouterA, RouterA FEE R S A& %
HEITE AR (BT A e KEEHE AR ), 41 RouterB fil RouterC, At Hds kK%
RouterA) . IXH} RouterB 5 RouterC 2 A1 .8 K A4 3¢, {2 DM #3CRH RPF 45
AL AT AERIE S FN— N7 U 55 B OB B3 3 1) RouterB,  Hi
RouterB 5 # K645 & I FI0E UserAs
4-7 PIM-DM # 8RB E

——» packets
--------- > Flooding

574; Prune
e 4-8 Fron, BT RouterC &AM, AT EEEE, W _L3iF RouterA 1% Prune
AL, JEA RouterA AN P[] iZ i N B AL R A

SCRRRAS 01 (2011-12-30) LA RS B 49
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Huawei AR3200 414V % d1 2

FEMEREIR -2 4% 4 PIM
RouterA W F Prune JH B )5, F1H1Z P 0¥k, 1T RouterA IAfAE HoAth kb T35
FORER N O, SR AT b JEEERIA RIS H 19 RouterB 4% K% . ATTSEHL T —
PG A IR AN ZH 3 5 User AT 5 ] JE IR 5 5 B A4 o
4-8 PIM-DM i~ = &

RouterA RouterB Receiver
Qf UserA
-------- > Prune

U54E Graft
W 4-9 Frox, WA RouterC W 2| F2#E UserB 1¥) IGMP Report $% 30, 18 K % K 4 17K 5
i, B RouterC HATH KA TE R 7k 00 5 I H- BU B R I A) 2238, PIM DM
5% Graft J7 2 SEIUEHE 11 PRIE ;.

RouterC %1% Graft 547 &, 1K _EJF RouterA PR & X N H 2 0 %4 % . RouterA W 2]
Graft J§ 2 )5, FiZE#E: RouterC M O E ¥k, HAIFEIRCHZ FUf: 02k
RouterC.
¥l 4-9 PIM-DM I5iER=E
Source Receiver
QJFme
Receiver
. " UserB
——» packets
————————— » Graft
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Huawei AR3200 R 414V % iy #%
A - 21 A% 4 PIM

BiS Assert

ke 4-10 Pror, Witk RouterB Al RouterC #AEMSFU BN ALIFIR S K A&, JFH.
Yl RPF ##r, )& (S, G) #£Ii. RouterB. RouterC [ FViFE HIERALE [R]— M
Bt, RouterB Fl RouterC mt2s [F]H 7] 1% M By A ik AL B « - Assert 1] PALRAIE—AN 9 B
A e — AR R g . Wis iR .

1. RouterB M Fiif4Z 1120 3] RouterC &R FIZHHEHR L, RPF A 2R, e 2=
Fro [FIIF, [ BERIE Assert TH B

2. RouterC ¥ H & (1 A5 B S% 7 och s s s ST, T A s34l
RIS TR BRI . TR 28 ki P DL R A, B (S, GY 3
TG U4 R A B

3. RouterC MiZ M B 3] RouterB & KA 4EH SC, RPF A AR, HOCHi =57
Assert T FESE N

4-10 PIM-DM i ~EE

RouterB Ethernet

Receiver

—» multicast packets
------- +» Assert message from RouterB
------- » Assert message from RouterC

RERIFT
& 4-10 iz, #7 RouterA X} RouterC JITAE P B AL T BIFIRAS, RouterA Xf RouterC [
O —A> “BUBUERTES” , YETE e 28, RouterA Ht 4Pk &2 X4 A 75 Z
(] RouterC B K, IXFE S T BUAN D 210 ) 25 TE JRTR 9
PIM DM 1SR FH IR S T R P A e ok n) @ 25 4 4 V5B 0T 1) 58 — Bk RouterA &) J - i
% State Refresh ¥ 5. State Refresh V4 E\AEA MY,  WHT T 15 & L A BY AL 2 B #8IR
PIM Silent
5 PIM SM UM, 152 I 4.4.2 PIM-SM.
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Huawei AR3200 F 414 % 1%

A - 21 A% 4 PIM
4.4.5 Wil LLES
& 4-1 il bEER
il ¥a
PIM-SM PR TC I — P Ao SRS E sl in A 1 7 20 S 2 4%
BERR, 10 TP 4R A EL SRR B, AT R TR
%,
T RP. W78 RPT. VE MM A%
PIM-SSM 5 PIM-SM KL, HILEFYEY RP. LM RPT. LiiEM4

PRI N EAAAE PR By, B RT DL R AR 2 B B )
FEST SPT. AEFS I AR B L e 5 AT AR A H
PIM-DM PRSUTC R AL — B AR SR B- B R 7 3 U R ALk
Wi, WA PR . AR R AT B AR 1 SRy 1

BOA RP ML, TR FNE “ - 8TA 7 dEd - BRIE S FR
ANZH B 5 (1 57 Jo3h SPT

4.4.6 PIM £
SE T E

i@ T PIM-DM #1 PIM-SM.
BTy 58 FH R SR Fh i 6T F2 5 1) 2 R 204 4 SO P sl 4l gb AT ik vk . 1l id E ACL,
% FH 7 ] DA U D PRk e T I i MR D) [ P TR AL R S, B e PR b R4 kil
A I Tk JE R B PN 1) 2 R ST

Bl E 4558 BSR it 36
& T PIM-SM.
LD HER R R 2 772 BSR My [, A b 2% 25 37 ok A iz hkve [l 2 #MMF) BSR 41 3¢,
MR 1E BSR 355

BB S 5 C-RP #ltSE
i& T PIM-SM,
DL RE R SRR 5750 C-RP bk Ju [ 2 H R & I AL & 4L by [, AfF BSR Z 3K Hix
HihkJE 2 AR C-RP VH R, By 1k C-RP 18k

Register & 3T iE
1@ T PIM-SM.

SET AR 5L RP I 8 iy 21 # U DR A MR OC, AR SO SR 2 52 B4k
TR VT C AR R ST, AT BT L AR R SC Bt
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AT B IE S e RS ENL PIM AR, BHIE R A4S DR, 75 20 A 1) 48
BHATIEPE. FCE SRS, #0 R 5RE il w4 mR &, WERARF &L
s WY E=N

Join FR2TiE
i& T PIM-SM.
B0 _EF) Join/Prune W4 BT AL Join 15 EUA Prune {5 B . ILIhEE T UE Join 15 &,
% A AR AT B 1L U 1K) Join 45 RS, PIM R I, M B i AEV P N

PIM {3 E
i& T PIM-SM..

FRIATEOLT, Belleak & 1% Join/Prune 74 E A1 Assert VAN, AT % S 275K A PIM
AR R B R IL S PIM AR

LR T A E PIM S8R A ThRE, S P AHIER & LG E, AERI N R L
A FH I Th g . Uk & 1% Join/Prune W AR Assert 1 BV, R izl Bk A
PIM LB ai R i%2s PIM AL f&, i 2 Ab#, &0 EF.

PIM Silent

A A EIE P EAUGE O BAERE T PIM PR, b RT DAAE i 1 B ST PIM 4B ),
KEPESR PIM PSR I, (HILRC BRI AF a2 bt R BN LB IE PIM Hello
WSO, ] BE 0K AR .

N T G RO, TTRAAER thas EIERD D AL I RO PIM Silent,  AISKZE1EZ
F& LSO SATAT PIM BMSURSC. [, 3% 1 H) IGMP ZhREANSZ S0 o

4.5 ¥ FB

4.5.1 PIM BB A
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& 4-11 PIM-DM B2 8 2H [ [E]
RouterA

RouterD ¢ RouterB

RouterC
O Interfaces that need to be enabled with PIM-DM

E%DM%%W&@E%%—%%ﬁﬁOﬁﬁﬂﬁﬁ¢\ﬁ%ﬁ&ﬁﬁﬁ%ﬁ%%%%
TR

Wik 4-11 fis:

® iLE IR I, M ORT R M B AT IA .

®  EHACE ML L IGMP Hhils

® (i HECE EHLAL TR W B g S H IGMP 113

® LT A S ] PIM-DM Pl
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RouterA

O Interfaces that need to be enabled with PIM-SM

PIM-SM & 75 [ 4% v (P AL R 3 AR LEEERG L, o0 AT ) 12 IR R Y 485 o
g 4-12 fios:

Tt L B AL, AR AT R I B AT

TEF P LB H IGMP Bl

TESHMCE FEHLAE T [ — W B i 2882 11 3 F IGMP Ppisde
FEFTA B a3 1 F PIM-SM il

7EH 28 PIM-SM #2211 it & C-BSR Al C-RP.

(1 8

o R E 2% PIM-SM W4 F) i % 45 ASM #= SSM, M#E B E I L% G K40 LB A IGMPY3.
Jo R EMLIBATH AT KR, WL ER G B LR E SSM Mapping 2 4¢.

SCRYRRAS 01 (2011-12-30) oy A R = A, =
RBUITA © 4N HARAT R4 W



Huawei AR3200 R 414V % iy #%
MR R -2 % 4 PIM
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4-13 PIM-SM £ BSR 13} 81 51 48 [ [&]

RouterA RouterC
PIM-SM1 PIM-SM2
RouterB RouterD

MSDP Peers for Anycast-RP in the same PIM-SM domain
/\ MSDP Peers for multicast between different PIM-SM domains

PIM-SM & & 25 H 2 Rl DA EUES R, 0l 12 KT N 4% . ISP 7E Internet |5
SRS, 1G] PIM-SM.

& 4-13 fios:

® L' FRAEES P, A ORAT R B B Tk

®  7i PIM-SM {4y fdi 1] MSDP 37 Anycast RP, A LASZHL RP /040, ZH4% % Ak
RIS

®  {E ISP A RS5 X Il S s th #4 1_ERCE BSR LA, [AlIN#H] MSDP S
$ETEACE N

4.6 K& 5 48 HE 75
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T, KRR S, RN G AR (S, G) L.
Assert Wi . [FE7E PIM-DM FI PIM-SM H4 ] .
WA e AR Ui DRI A B R S, H RPF RS 2R, T35 BH i 1Y
BAFAE HAW R 85 R . AR MAZ TR LUK Assert W R, £
55 Assert Sa1E, WAL TE MUK 1% T4 R i E AR TR RS .
Assert TRIUE T ANMB F 2 e AN s, A% 3R
o
Flooding | ##. X7t PIM-DM H{fiH],
PIM-DM 1B 15 W9 £ T PRI 2H 3 03 o A B H B, A ) B ] REAF 1 20 1%
o FETIX—&1, PIM-DM Miscil B & 1 Je 2 s mios &
MNRIBL, AR AR BT AN AR A B 01 ) B
PIM-DM Il FIVE R “ 9 B—D98 7, M Ir ey BREE AR AN
ZH R O1 ) B 0 JGFE SPT.
Graft g%z, SU{E PIM-DM 4§ ] .
MU L83 NULL (AR BEA, A INEE —AN DU N, R
HUR R R
W B B EICEI G EAN B DA T B RDIRAS,  WISZ R
K, WINER R LSRR,
PIM Protocol Independent Multicast, FRA MK ARE, & T A% th il
¥ 2% b LR i A PIML B R IR itk PIME R P BRAT (10 54k it £
B SRR SCHAT RPF £y, MGV 2 #k s th R 0, Mtk K
B o
Prune Bk . [ {E PIM-DM 1 PIM-SM 4 f .
% IR UERE L 410300 NULL I, ) b BRI S, i Jn L qe
F a2 Ui IV e A R S
U2 AR VA AT B B A JE PR N R 1 A R
FRgiE
aR%iE XL I £FR
RP Rendezvous Point AR A
PIM-SM Protocol Independent Multicast Sparse Mode | M3 IGIZH 7% — Mgk
X
SSM Source-Specific Multicast i e Y 2
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Protocol Independent Multicast
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EX
MSDP (Multicast Source Discovery Protocol, ZHIFJFRILIML) &FETF £ A PIM-SM
(Protocol Independent Multicast Sparse Mode) 38 5.4 11 JT i ¥ — il (o] 4L 37 fift o 5 %6,
H if L SCFF IPv4.

=)y

Z A PIM-SM FIEEZ K B8 FR Ol PIM-SM 4% . — N K PIM-SM M 2% ] LA 24>
ISP (Internet Service Provider) Et&4Ed.

PIM-SM #5[H] RP {55 KB 25, AL m Ak (1 RP VM, HH 7 B A A 1) RP
KM . HT A PIM-SM 1 RP 2 [A] 570845, Ll RP 008 HAN F0iE A3k i 1
HAEI, SRR AR P 1 2 A% U5 K IR B o R AR .

PIM-SM M 484 5E RP (Rendezvous Point) LI EHE K . KA K1 PIM-SM M 44X
BHNEAKIR, FAXKIBYEY— RP, A PASEHL RP fifisriH. Waamm g ifaett, 28
T, DX, FR— PIM-SM 1.

R, KK PIM-SM M2 %193 24> PIM-SM 385, 4156 i) 5230 PIM-SM 33 [1]
A, A PIM-SM 35 A 1 H] P ZEHLRE A5 H0 U 21 FL e 3 N 2H R V5 HH A 5, 2k
7 MSDP, ffiAN[A] PIM-SM 1[1] RP 2 [6] fEf% LA, LB R

(AR

A AL A PIM-SM 3535 3 /A~ RP ¢9/R 458 B, TA &8 4E BSR %4 kad3k, TR
BT AE ol R EELE NE 6984 RP a8 3K

5.2 SZFREFT N

AEFPERIZ % GRS S0 F

3t fix &#iE
RFC3618 | Multicast Source Discovery Protocol -

RFC3446 | Anycast Rendevous Point (RP) mechanism using -

Protocol Independent Multicast (PIM) and Multicast Source
Discovery Protocol (MSDP)

5.3 A| 3RS

5 M 7T
o B HAth X 5T 57 FF MSDP.
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5.4 [RIRHIA

5.4.1 MSDP s Ifig; (8)4B#%

MSDP 3 {k

MSDP SE Lk E] 2155 vk 7 AN PIM-SM 382 6] RP 45 GLRBG 25 . 75 LA Al 414k
PSS R, SELT PIM-SM 3[R 1) RP Z AR, L ARG R, ORUEIEA 21
Hol 55 IEHBAT

LN PR R BB X F AR KRR

® B TH— AS, {H)E T-A[h PIM-SM Ik [¥] RP 2 [H] 7 7. MSDP %2544,

® {5 AS [f) RP Z [AJ 7. MSDP X454k, J1KH MBGP, # MBGP %5445 MSDP
PO NS VA d ey O E 7 O

EARE

W il & MSDP Peer 1§ %% PIM-SM £(1] RP 2 [A] & 7. MSDP %[2{A % &, % MSDP
Peer 2[RIl b o FEAHIE, TER—iK “MSDP EEE” , #%E48% PIM-SM 1 [X] RP.

MSDP %4544k 2 [a]38 H SA (Source Active) 71, SA &7 4H#%5 DR 7 RP k-
FEMHSHE) (S, G) {5 8. iEITiX L MSDP W&k [l )5 BAL#, (F&Z— RP KK
SA VY B RS K% 3 HAb BT AT 1) RP.

Wi 5-1 fis, PIM-SM RIZ84 %1173 4 4 A PIM-SM 1. PIM-SM1 I 4 (2035 Source
M4 G RiZEHHE. PIM-SM3 5N ] Receiver A4 G % i, RP3 Fl Receiver Z B 4EH T
—FRIET 4 G 1 RPT (RP-rooted Shared Tree) -
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5-1 MSDP 3Z3j g} (8] 4R 1%

Receiver U |

<= = P> MSDP peers
—  » multicast packet Pl
-------- » Register
—> SA message

-------- Join

RP2

PIM-SM 2

Wik 5-1 firw, @ AE RP1. RP2 Fl RP3 [0 #:37 MSDP Xf&AK R, 1 LIH Receiver
PRI E] Source & H LRSS, AR R R

1. Source [MZH G KIE4#EE . DR1 (Designated Router) KfZH 7 H i £ 7E Register
R, &4y RP1. RP1{E UG RP, G SA VMR, #547 Source () IP Hidik, 41
G Hihl A RP1 Huhik, RIZZ5X 45 {4 RP2,

2. RP2 8 2% SA B 5, AT RPF (Reverse Path Forwarding) fifr. frArimid,
n] RP3 4% K .

3. RP3 B 3i% SA W E5, AT RPF o fr, #di@t. ¥ RP3 LAFEE (%, G
I, KORAIRANAFELL G -

4. RP3 63 (S, G) FI, [v] Source BEBEAIL (S, G) MIAIHE, B4\ Source
F| RP3 MAFEERAT R o AURRER AR 23K RP3 5, FHUT RPT mE0CE #%
Ko

5. BlCE BBV AR RIS, BATYIOE &R R SPT V).

5.4.2 MSDP 3£ Anycast RP

MAZ=
TEAE G PIM-SM 38, AR AR ZH L REWL 21— RP. 24 R 2% F1 B0 R el i id
TR, TTRETERP B A R i K. RP RIS . AR R Ak el
25 L
MSDP SZHIL Anycast RP S 575 [F]— PIM-SM 8y it & 2> B AH A TP Hulikft) RP, X4
FHIFI ) TP Mok #50C & 7E loopback #2111 |, HAEIXLE RP Z [ 37. MSDP X 45 A ¢ &,
MM SEIE RP EAT R S 57 A 4348
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WA 5-2 ffiz, 76 PIM-SM B84, ZH3%U5 S1 A1 S2 M43k G RIEHIFESE, Ul Fil U2
EHFEH G .

5-2 Anycast RP BLEVZH [

PIM-SM

——» SA message

-@= =P MSDP peers

7£ PIM-SM 35 4 W ] Anycast RP [FJSZELIEFE U

1. 7F RP1 1 RP2 Pi/NE& HH e 2 (A 7. MSDP X254k &, it MSDP %) &5 44 4735k
EEE

2. BCHIEFREE S A I RP RIEINNTE B LA 2 RPT Mo 4 4R J50E PR IE 25 Sl 11
RP ATV M, RP 2 [AliEE MSDP A2 H SA W &L, JL=g#kE S B,

3. RP AL G DR MR SPT, AR ELE 46 K, U el 20 21 7% Bl
Ji, BATHRE TR SPT Y3,

5.4.3 MSDP 37 #f MD5/Key-chain TAIE

MSDP 3§ MD5 5 Key-chain tAilF, F-T4& 5 MSDP R SCH K () A tE R Sk, I
I H 375 5[] MSDP JEA N H37 5% 41 SCRF MDS5 Fil Key-chain P05 72, MSDP
peer Z [A] [A] I} L BELEHE MDS Fil Key-chain PR In# 702 —, “#HAEDRE EH T,

Key-chain B4 1004 BT A7 TSR I EAEDIRE, SCREZ AN 5%, HCRahd
SN HAR key fHo KT Key-chain FITEAI/ 4, 115 27% Key-chain [ PEfid S
=R
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5.4.4 SA & 287 RPF {&Z& 0

3 T Bl 1l SA ¥ S 1E MSDP Peer 2 [ #5135k, MSDP X[ #2111 SA 74 B AT RPF
Koy, e ARSI TT | LT R ] . AT RPE ) SA VH B, Kl %=

Fo

SA V4 B RPF #N =LA LLT 6 -

5.5 [ FH

) 1: A& SA TR Peer H 25 RP (RIGIiZ SA W B RP) , WB:3Z21% SA
T BT 1) HAt G 254 %

KU 2: B A RPF RS4RI SA W . — BT LLFRIN 52454 8
3. MSDP WZEARIC R o] AN X S i AR Fp i B — A ek 2 A, Bl B NS
RPF %2544,

U 3. SR — B R — ANt MSDP WEE4R,  IiZ0e i w254k A 3k
RPF XS4, B3 MAZIT v A SR R R 11 SA TR« W PIM-SM 35 L 77—
AN A MSDP % 254K, %88 FR o STUB 1.

RO 4: K H SA JH B Peer 5 AL %5 )& T [7]— Mesh Group, NI#E3Z21% SA ¥4
Ko >KH Mesh group 1] SA V4 EA P JE T-1% Mesh group IR F K, {HH]1% mesh
group Z MW R SEAR L K

U 5. Y SA T B Peer A FIYE RP 1) “BRl” F—Bkok “B” Bk, N
2 1% SA T EIE ) AT 254k K . “Eih” f1d5: MBGP. 4IBERAK .
W% (5 BGP. IGP) .

U 6: FIGAJE RP )% 75 B8 > AS I, 2 AS-path (DL AS i §477)
W) Peer 2 HI SA W B,

1o [B) £H #%
5-3 AS A PIM-SM 1 &) 48 #&
<= =— = =P MSDP Peers
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®  RP2 iz HU i R oh A3k ) I
o BfE B IS, AATYE TR SPT V).
Anycast RP

5-4 Anycast RP [z F

<= =— =P MSDP peers

K 5-4 o

Routerl fl Router2 /£ 4 RP, Wi 2 [A]& 7. MSDP 454K K % .

8 B MSDP X S5ARREAT Ik N 24, BUSCs EPREE B ialr 1) RP A I NV S DAAA 2
RPT #.

AR E PR B B ) RP BEATVEME, RP ZIAZH. SA TR, FEiE B
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MSDP | Multicast Source Discovery Protocol, < AZH4& W KM . Hi&EH T PIM-
SM 1, 1%} ASM (Any-Source Multicast) F5745 & X,
TWRLTEAF] PIM-SM 3801 RP 2 [F] @37 MSDP X 456G R, fEdg /3241
FRUAE S, SEILES A ¥
S 7R PIM-SM 481 2 /> RP 2 [a] 37, MSDP W45 G R, 7Rty 4t
FHRFPEAE S, S Anycast RP.
PIM Protocol Independent Multicast, FRAPMMICICHIE, & TAFEEE h il W
26 LR I I 2 PIML R R AT . PIML A FH IAT I R 2 EH 4 5L, 0
HIFRM AT RPF K0 Er, MG #E 2% ch R0, A g 20 76 70 R o
SA Source Active, MSDP #EJA, SAWMRTHEZL (S, G HH, 5d
%é—™ Register 5. MSDP X4k [MIHE A H SA S, A FIFE
%\ o
SPT Shortest Path Tree, #FAmFEEATH o LAARRIEAM, HFRL % 524 111
AT KPR A SPT. SPT [AINEH] T PIM-DM. PIM-SM #1 PIM SSM.
BSR BootStrap Router, FRA FZ5H HA%. /& PIM-SM M2 {14 BLiZ .0 BSR fit
TR M 2 (1) C-RP 15 B, T4EHCA RP-Set, E2%4E Bootstrap ¥H &,
KA MR — 5 PIM-SM %45, &I &R RP-Set v Hi e R4
XF V) RP
HEBETE
TEREE EX LR I EFR
AS Autonomous System Hif R4t
BGP Border Gateway Protocol SR E PRI
BSR BootStrap Router H 25 % s
MSDP Multicast Source Discovery Protocol ZH R A I
PIM-SM | Protocol Independent Multicast Sparse Mode | W TG 41 4% — R b =,
RP Rendezvous Point IER A
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1% ICMP Echo Request 1 SCA 1 2H 17k % S b (1) S ST MG 00 199 28 v 1) O B 4 R 53
(RARTY

R W: KRG HARMEIEL A 224.0.0.0-224.0.0.255 MEL, 4o 224.0.0.5 & OSPF #ix
33k, 224.0.0.13 & PIMv2 thiX £A 33k,

®  ZH$f Tracert (Multicast trace route, LA F{HjFR MTrace) , J&— PP HIIBEE T
H, nTPUB R — BB UG AR e o 21 2 IR ) 42

TEFE N H 388 i 4K, k= 204% Ping Al Tracert, CLZEANREW 2 4355 1 4k 4
FAM R e 75 B AEIE RS RPN M B 2 i, P AU LR £ SR 3k e
FIZH G P, B ESRSCRR A2 W T . AERE AL 5 T e, A ik4Ed Al
e S A7, AR R B R K

MPing 24 LR JLFHH &

® i E A 4 ) MPing

o i ARMME NS LA MRGEE, REDIUSIPREEEIER, fldED
BT IR

® i H ML ICMP Echo Reply i SCHEATHEH b, 155 M MPing K%
FIHIFH B TTL . Wi B I () &5

® ISR IR LAT UKk MPing, L4 I GRS i)
o ARG MPing
© UL T R FA ALK B

MTrace F 24 LT JLRH &

®  EAFERMIR AL BIA [ % 4E S A ] MTrace, ﬁﬂﬂ?%ﬁﬁ&l‘% i A ARSI P AR

® BERRICSIbRE RS, BRI RS R . MRS, TR
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draft-sarac-
mPing-00.txt

This document describes a mechanism for discovering
multicast reachability between end systems within/between
multicast enabled networks. It uses request/response messages
to verify multicast reachability between the local site and a
remote site. With this utility, multicast users can test if they can
successfully join a multicast group of a remote source and
receiver its data.

draft-fenner-
traceroute-
ipm-01

This draft describes the IGMP multicast traceroute facility.
Unlike unicast traceroute, multicast traceroute requires a special
packet type and implementation on the part of routers. This
speci-fication describes the required functionality in multicast
routers, as well as how management applications can use the
new router func-tionality.
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o [kl A kN, IR S ANBESR € ICMP Echo Request i SCHHIAZ .
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6.4.2 MTrace

MTrace 4§ IETF [IHp3Ub##E draft-fenner-traceroute-ipm-01.txt.
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-------- »  |GP Tracert Query
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IGP Tracert Response

MTrace J& T/ M Z% L ZiAf e 7 413k 0030 411 PIM #3i (PIM-DM. PIM-SM) , Jf#
ST HIEE R . MTrace Tl K16 Bl OCHRIAFE R4S . 305 =35 IGMP Tracert
Query. IGMP Tracert Request 1 IGMP Tracert Response.

® IGMP Tracert Request i1 E\58 44K T IGMP Tracert Query 71 B, JFAE4 &R N

7 Response F(Hibk

®  IGMP Tracert Response ¥ 556424k 7k T IGMP Tracert Request 1§ 5., HBEM THE
KA,

SEHL BN R -

1. fEEWwRs b CnEERE) i\ MTrace i, faEdibit. HENHE, 4
4 -

2. AWM BN ENUITIE R 5 E — Bk & K% IGMP Tracert Query 130,
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