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R A SO i R
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IANA (Internet Assigned Numbers Authority, H I %5 0 FLZ 24D ¥ DItk 2% (/] /- B4y 1Pv4
MR, Y5 224.0.0.0 #] 239.255.255.255, HAKIME K2 X % 1-2 Fiow.

F1-2 IPv4 BIEHHIBISERI RS X

b3k SE X

224.0.0.0~224.0.0.255

KA L. BR224.0.0.0(# A LSS, e bkt bl b E kM
PP A, H K A gl Z A X nZR L35 R . ST LUZTEE 4l
FEHuhE >k H bRk, ANRILTTL (Time to Live, AEfFIRD {EHK
2, HANEYE R A M B

R didl, AR A AR S R E 141

224.0.1.0~238.255.255.255 | o 232.0.0.0/8: SSM 4k

e 233.0.0.0/8: GLOP #iHbik:

AU B NG, AAEAS AT B A R AT BE AL I TT LR € X

239.0.0.0~239.255.255.255 | ZUAKIAIVE ], CASZEAS R ALK 2 1A i Mk g B, AT B T 76 A [ 20 47k

WIE R AE AT IR AL I A2 5 R . 152 ILRFC 2365
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o ZAIBLAF AR A RN, EHTVABAEATE Z) I AR B T 204540,

o GLOP & —#F AS (Autonomous System, £ 75 &%) Z I8 694035t BeAuh], 45 AS T A
ZCE R 2RI P R R AF B P, FAS AS HRT LT3 255 A4k M. A X GLOP #9i#
mA-4a+5 AL RFC 2770.

#*1-3 ERKAEUREEX

7k A LRt BX
224.0.0.1 A &g, O EHLS B
224.0.0.2 JIT A LA i T 4%
224.0.0.3 R
224.0.0.4 DVMRP (Distance Vector Multicast Routing Protocol, #H5% 84 &% i) i
224.0.0.5 OSPF (Open Shortest Path First, JFiE AN B
224.0.0.6 OSPFHRE i 1 i/ % HI 48 & 3 1t 2%
224.0.0.7 ST (Shared Tree, JLZEf) #R#S
224.0.0.8 STEM
224.0.0.9 RIP-2 (Routing Information Protocol version 2, ¥ {5 Bl 42) B ise
224.0.0.11 Bz
224.0.0.12 DHCP (Dynamic Host Configuration Protocol, #zs HLEE WM RS e/ 4k EE
224.0.0.13 Bi#PIM (Protocol Independent Multicast, HMXIEIALIE) # i4%
224.0.0.14 RSVP (Resource Reservation Protocol, #5iied phpisl) da
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sk A LR Rk ax
224.0.0.15 JifiCBT (Core-Based Tree, A% s
224.0.0.16 $5:£SBM (Subnetwork Bandwidth Management, i 58 2
224.0.0.17 Jii4iSBM
224.0.0.18 VRRP (Virtual Router Redundancy Protocol, Rzl 23 70 43 i)

(2) I1Pv6 414l
El1-4 1Pv6 {AiEHbIEAE T

0 7 11 15 31

OxFF Flags Scope

Group ID (112 bits)

i  1-4 s, 1PV ZH G R A 25 B SR
e  OXFF: 575 8 LAk 11111111, ARk Huhl 2k 1Pve 4l4% bk,

E1-5 Flags FEEI&T

O|R|P|T

e  Flags: 4 tHs, K 1-5 fion, &7 Boh S IUE M5 X 2% 1-4 B
F1-4 Flags FEEMABRERS X

{iL HERENX
([ {REE A, WO
Ri o I 0 XK RAEA K RP () IPv6 ZH G
A
o I 1MZRIRANIK RP (1) IPv6 AliEHhhl (Jbif P. T A7t hZiE 1)
. o I 0 HKIRIREE T HIBNITZRIN 1Pv6 41 4% Hh bt
V.
o O 1 MIZR/RIET HIBTTSRIN IPve A% (b T A7 208 D
. o I 0:K/NH IANA KA STLI IPV6 20 4% Huhik
V.

o I L FRZRARR AT L 1PV6 414 ik

e Scope: 4 ltEy, FRULIZIPVE 4L ZALRI N HYEH, o] EErEUE A LA X £ 1-5 Fior.
#1-5 Scope FEEREERHEE X

BB aX

0. F 1% (Reserved)
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EVE ‘X
1 BOARMYER (Interface-Local Scope)
2 B AL (Link-Local Scope)
3 TRAMMEHE (Subnet-Local Scope)
4 ERAMME (Admin-Local Scope)
5 vl A YE R (Site-Local Scope)
6. 7. 9~D A3 (Unassigned)
8 WK AHYEE (Organization-Local Scope)
E 4 FRVEHE (Global Scope)

e  Group ID: 112 Ltkr, IPve BRI, HISKAEH Scope BT 5 i€ ) Ju [l P i — A5 i
IPv6 ZH %4 .

2. AKX M ZHIEMACHE 11E

PAK A FE MAC ik FH T 7es ik 2 EAR RS 1 il — 4L R 20 i e i

(1) IPv4 4k MAC Hihik:

IANAKLE, IPvA ZHIBMACHIE ()7 24 £7 % 0X01005E, %5 25 £ 0, ik 23 £7 4 1Pv4 41 4& k11
1% 23 1. IPv4 ZHHEHIE S MACHIHE ) 5¢ 2 40 & 1-6 FT

El1-6 IPv4 tAiEbiE 5 MAC Hbtik BYBRET X &

5 bits lost

XXXX X

32-bit IPv4 address | 1110 XXXX [ XXXX XXXX XXXX XXXX XXXX XXXX

23 bits
48-bit MAC address mapped ‘

0000 0001 0000 0000 0101 1110 OXXX XXXX XXXX XXXX XXXX XXXX

I<725—bit MAC address prefix———»

M1 IPv4 41 HHE ) & 4 4702 1110, ARRALFE R, Mk 28 A AT 23 £ e 2] 1Pv4 415k
MAC Hitil, XFF IPv4 AFEHbE AT 5 A F B XK. T2, #if 324 IPv4 Ak bk wd 2] 7 (7]
—A> 1Pv4 415 MAC Hiuhilk |, BRIGAE 2B R, & nT R I — LA 1Pv4 41 REZ LLAME
HIRE AR, XL 2 R RBEAR R 7 2w B2 T g T .

(2) IPv6 414 MAC Hutik

IPV6 ZHIEMACH I 16 174 0x3333, 1k 32 fi7 kIPv6 4k bk (MK 32 f7. fn [ 1-7 Fiow, &
IPv6 233k FF1E::F30E: 101 fIMACH: 1k ek 24451
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El1-7 1Pv6 tRiEHbiE B MAC it A & 24451

128-bit IPv6 address

FF1E

0000

0000

0000

0000

0000

F30E

0101

1.3.2 ¢HiFWN

48-bit MAC address

32 bits

mapped

3333

F30E

0101

< n

«

16-bit MAC

address prefix

2 s

o iEF, BAVICIAEAERNLEN P EIEARA “Z BHIE” , AR GAEWDIRY “Z BEaiEH
B, @345 IGMP/MLD. PIM/IPv6 PIM. MSDP. MBGP/IPv6 MBGP %; e T4k £ k3844534 &
8 IP LAFEAR A “ZBLA4E , AR AYLAIEMI AR A = BAFWL . @35 IGMP
Snooping/MLD Snooping. PIM Snooping/IPv6 PIM Snooping. #8# VLAN/IPv6 224 VLAN

K

e IGMP Snooping. PIM Snooping. #2#% VLAN. IGMP. PIM. MSDP #= MBGP i /| T |Pv4;
MLD Snooping. IPv6 PIM Snooping. IPv6 244 VLAN. MLD. IPv6 PIM #= IPv6 MBGP i f
T IPVv6.

AW ERA = Z RS RN 09 5 AL B A0 )RR AT BARN2B, A R &Pl ag it am

EARAI “IP AEBL BI85 T egAR A A

1. ZREEMN

=R AR PR R AR AL E PO SO L B 6 eh P RS,

o
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=
A =

#£ IGMP Snooping K3Ei% & £, TR EEET IGMP R A * RIS/ H HaE, REHLEE
LHFBLANT FL YR FR, BRI HR I B 6 AT 3t i 48 69 3R 45 R AR 643

1.7.6 EEEimOMANBEEER KEE

o P A I 2 P A A K

#*1-28 B Ein OMARBIBAETAEE

AT LABRIA - e A AL H 8o, Aozl 1 1 %

1RIE

e
4

A

BENRGHE

system-view

HEN R PR M 5
HAM | ZRRAEOWE

interface
interface-number

interface-type

AL
e DAL

port-group manual port-group-name

(=R AR IPNIUEER RPN
Ho

vlan-list ]

igmp-snooping group-limit limit [ vlan

BAAERN, S MR AR
K#=42000
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1.7.7

i

B E 55O MmN AE AR K EN, wREA Y Lo E a8 E(A, Aoz
T A8 X 64 BT 45 K & TN IGMP Snooping 45 & & & MR, %% 0 T 6 THARE B34,
AZEsmn LA LB RAMEA L, B, wRiZm0 LREAFJSRAED, ZA2E
HERNm i E THAM—K; R AEZHD LRE TN ININ, R2EEKD| B IHEL
RGRERLZE TR EHE AR 5L KA.

B B BA R

H TR R IR (R S AL, i A el sl 11 F 3@ o ) 2L K6 2 B0 H A T RE b i A L 2% s 11 P PR 5
TiAh, AERLREE N R, ASHBL BRI AR 2 2 B B 4 CARAE IR AL (— AN Sy

NI “BuE D, REA P Il A AN i 4R 2wt

EhfED.

RE 78 B TT I L4 40 U1 e 218 41 #6241

BERTRAERE DL, T AFEAZ M Lol e i 1 AT REAL AR 4L T e o sl 1B (K41 3%

AR CIB B IR EE I

o AVMURE TALRAUE RS, WOHIMA MR AL = A BN C AR AL IR AL, AU 2 B A

IP Hhudikd5e /N R 2H 3 2

o ARAMEREALIRAIIIIRE, W A BN E TN IGMP B R R IR ]I

1. & HECEHEA SR

£R1-29 £ O BEIBHE R

1RE

A
A<

15t AR

BENRGHA

system-view

# A IGMP-Snooping#i ]

igmp-snooping

R ALIR AL e D g

overflow-replace [ vlan vlan-list ]

BRAENEOLT, AR H I RE AL TR MR

2. frim O _F A B4R B A ik
F1-30 fEim O LB EBBEE R

1R1E we ERA

ARG system-view
HE A %})E\%E é ?ﬁg interface interface-type interface-number

— /&R A —_ N, .
R B

HE i 4100 P port-group manual port-group-name

i i fl I | ik
. . igmp-snooping overflow-replace [ vian

AR B 19 S00PIng Place IVIaN | gt mmatismonien 7
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=
A =

FEAE AR AR AL Z AT, NG B B ok 2B B R AT (AR B AEE AL
“1.7.6 BLBE% I A B RKRIKE” ), FNABESBRA GRS ERK,

1.7.8 ECEIGMPHi3CZHY 802.1pf %%
A LB AR B R AR IGMP )R 3CH) 802.1p Lot . 4AZH LI ot 1 & A ZERT, Sl Rt
PUMNAR ST 802.1p 564, s K IBAR S s s ik S
1. £ F{EEIGMPR 3 HY 802.1pft £ R
£1-31 £5EE IGMP #R3CAY 802.1p i ER

1R1E we 15 BR
HEANRGAE system-view
H# N IGMP-Snooping L& igmp-snooping
Pic EIGMPR L 11802. 1p st 4t dotlp-priority priority-number BTSN T, IGMPR L (11802, 1p st
2040

2. TEVLANH L B IGMP3R 3CHY 802.1pff &4k
%#1-32 7 VLAN Bt & IGMP R 328y 802.1p &%

11 TS 68

HANRGAE system-view

HEAVLANFL vlan vlan-id

REEIGMPHC 802 pfisiy | (STRenooRng  dotp-prionty SR T IOMPILNE02 1o
940

1.7.9 ECERIER FIEHISKES

T 7 97 T SRS T O AR NAT AL b, AR TR BRIk SR i, R R A

JAA REMCEIAR N, (AL, AT BB i - X AL H AR 0 B . AESEBR N R, F P A

AL RADIUS IR 4528 K IAE Can 802.1X WAIE), 4 AiF i it 5 AR 1 ™ i) S 44T 0

AT AW A £ e

o U SIRAET HE, THAKE IGMP KRR AREIRIL, AL HH R Z IR S5 R
SLHEAT I AR 2R A DR AT M AS A, A IR SO A 5 ) AV T P I N2 AR AL
TN, e NS LR 7RO
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o UHPFILAREARTHE, EHSKE IGMP BT, HANATHN B2 S A
Hr (R FR AL LA T SR &, IR OO AR SN e VFZ M BT AR 4L &
W, FAATHMURE TR

F<1-33 FEBIER PIEHRB%

1RIE we AR

HANRGAE system-view

Bt User Profile, JfikA
User-Profilef} &

user-profile profile-name

e e A igmp-snoopin access-polic . .
RUELALIE A Pk | (9mPSTooPIng PORSY | Shantivun F, Wotr B AL il ens, D
EPREIRY YWD e = wi PRI R i)
BFRGME quit
#ifiZUser Profile user-profile profile-name enable

B TEMLR, User Profilekth T A B0ER &

X i
e H % user-profile #= user-profile enable 4449 @N2E, HHAN “Zrhophb Lz F6
“User Profile” .
o LB P AR R S AEMIIE B A e ER, ZF R AET: AiERAT A P ARG
Bh, FELHINE. BRI GEESER, B RLAEH F AL B AL TX&m0
BYLRAEAE R, E HINE. BRI EELE LR, AR5 P e

1.7.10 EZEIGMP Snooping = #1 IR EETH &E
Wi fEfE IGMP Snooping EHLEREEDIRE, AT AMEAZHHLRERS ic 55 1 AL M2 5% B0 1 b2 B LS
B CEFEEHLF 1P Hubil | 3247 B[] R0E I sf TR A5 ), DUASE T+ X 254 55 3 53 6o Ik 96 - WA T IR 8 R4S B
1. £ BB EIGMP Snooping E#IREETN &
£1-34 £FHEE IGMP Snooping EH IR &E

HRAE we EER
ARG system-view

HEAIGMP-Snooping#t 4] igmp-snooping

A EIKE iGL i i %\ii
j:H?EHbLC:MP Snooping-E host-tracking ingd K
HUER BT fg BB T, IGMP Snooping - HLER B D kb T IR A
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2. Z£VLANANEL EIGMP Snooping E#1 IR ERTh &€
%1-35 7£ VLAN HEE IGMP Snooping E#1IREETNAE

BRAE we 15t BR
ARG K] system-view
HEAVLANAL A vlan vlan-id
) Wik
f£ VLAN W f B¢ IGMP | , _ o
Snooping EHLEEIhfE igmp-snooping host-tracking AR, IGMP Snooping EALER IR T B
Wb FRPPRAS

1.7.11 ELEIGMP Snoopingt# il # %&£ IGMP3R 3L HIDSCPL £ 4K

7 1Pv4 ) 30k T, A& —A> 8bit ) ToS 7B, M T IP SRS KM . RFC 2474 XfiX 8 4
bit BE4T T 52 X, KEHT 6 A bit & o DSCPALSEY, Hfa 2 A bit fENIREAAL. FERSCAE il 72
1, DSCP {5 g nT LA 45 1 2 U0, AN IRSCAE AL e FE R 255

F AT LS IGMP Snooping B3 232 ) MLD i) 32 DSCP 26 23 T

%*1-36 BB XRIER IGMP #R32H) DSCP £ %

B®E we 138 BR
HANRGME system-view
HE NIGMP-Snooping#4. /& igmp-snooping
OB £ (IGMP A SCHIDSCP Lk
52 dscp dscp-value BB R, KL IGMP IR 3C I
DSCP1{lL5:4 448

Z
SLEL AR F R B A A & 4 A8 IGMP 3849 DSCP £ 8 &, a3t ML L 649 IGMP 3R T
#) DSCP £ 8 RS AT15 7.

1.8 IGMP Snooping & ;R FI4E P

FESE R FIRAL R S, fEAT R MK N AT display 4 1l LU /R L E 5 IGMP Snooping FIg 1T/ L,
W AR B BRI E I ROR .

R P AL T AT reset iy 4 m LUE R 41 4115 B

£1-37 IGMP Snooping =144

=l

L
<

#BR1E

display igmp-snooping group [ vlan vlan-id ] [ slot slot-number ]

AT i Q A = Sh . . .
#7%IGMP SnoopingZH {5 & [verbose ][ | { begin | exclude | include } regular-expression ]
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1RIE we

display igmp-snooping host vlan vlan-id group group-address
A AEIGMP SnoopingfRiEE I ENLFE | [ source source-address ] [ slot slot-number ] [ | { begin | exclude |
include } regular-expression ]

display mac-address [ mac-address [ vlan vlan-id ] | [ multicast ]
BEHSHRE MAC kR 5 E [vlan vlan-id ] [ count ] ][ | { begin | exclude | include }
regular-expression ]

#EIGMP Snooping i Wr 2IIGMPR | display igmp-snooping statistics [ | { begin | exclude | include }
LIS regular-expression ]

15 B IGMP Snooping 28 1 3 2 in A\ g

Y reset igmp-snooping group { group-address | all } [ vlan vlan-id ]

1% % IGMP  Snooping i Wr 2] [t if 5
IGMPHL LI ZE 5 B

reset igmp-snooping statistics

& i
e resetigmp-snooping group 42 x1% 4% T IGMP Snooping ) VLAN 22, @At VLAN 41
EAE42 T IGMP 9 VLAN 2K,

e resetigmp-snooping group 44 REEFR A EMAIRE, MAEFRESMAGLE.

1.9 IGMP Snooping & B fig & 2 {51
1.9.1 HEEBE AR EN INNEE 2545

1. A FER

e Wl K 1-4 Fi/n, Router Alllid GigabitEthernet1/0/2 i 1475 (Source) , lid
GigabitEthernet1/0/1 % I 3% Switch A; Router A FiZ47IGMPv2, Switch A_FIZ2 1A 2 (1)
IGMP Snooping, JfHiRouter A7t IGMP £ )43 .

o HMMLE, fll Host Al HostB fit H N AERMURAEAREA 224.1.1.1 (A HEESE, JFH > Host
A Rl Host B BIE A 2B Al i o e e R 5l i, R AR AR 2H 224.1.1.1 AR a1 fg
ANTE) Wb ik Switch A )35 1 GigabitEthernet1/0/3 1 GigabitEthernet1/0/4 % & 2 [F]IN,
fif Switch A KW BIR A AN IR 208 B e 2557, S /r LR 1K) VLAN ) #% .
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2. AW E
E1-4 {ASRBE A& EHINE E LR M [E

Receiver
Host A

GE1/0/4
GE1/0/3

Source

Receiver

GE1/0/1
10.1.1.1/24 GE1/0/1

GE1/0/2
1.1.1.2/24

1.1.1.1/24 Router A Switch A | e1i02 Host B

IGMP querier
<‘IIIL Host C

VLAN 100

I EBEVE

Q) BECE P bk

T ] 1-4 TR R P HBIE RO 7 IOHERD, AT B e RN

(2) HdE Router A

#AERE IP 419E M th, 2410 LA RE PIM-DM, Jf-{E3 1 GigabitEthernet1/0/1 - {#&E IGMP,

<RouterA> system-view

[RouterA] multicast routing-enable
[RouterA] interface gigabitethernet 1/0/1
[RouterA-GigabitEthernetl/0/1] igmp enable
[RouterA-GigabitEthernetl/0/1] pim dm
[RouterA-GigabitEthernetl/0/1] quit
[RouterA] interface gigabitethernet 1/0/2
[RouterA-GigabitEthernetl1/0/2] pim dm
[RouterA-GigabitEthernetl/0/2] quit

(3) MHcHE Switch A
# 4 JRfd BE IGMP Snooping.

<SwitchA> system-view

[SwitchA] igmp-snooping

[SwitchA-igmp-snooping] quit

# 4 VLAN 100, 5411 GigabitEthernet1/0/1 ¥ GigabitEthernet1/0/4 73 %)% VLAN 5 1Ei%
VLAN A {#ifE IGMP Snooping, J{if it % 7 R A4k A i sc oie .

[SwitchA] vlan 100

[SwitchA-vIan100] port gigabitethernet 1/0/1 to gigabitethernet 1/0/4

[SwitchA-vIan100] igmp-snooping enable

[SwitchA-vlan100] igmp-snooping drop-unknown

[SwitchA-vIan100] quit
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# I E AL eSS, DABR @ VLAN 100 A (1 EHL BE I ALI% 41 224.1.1.1.
[SwitchA] acl number 2001

[SwitchA-acl-basic-2001] rule permit source 224.1.1.1 0
[SwitchA-acl-basic-2001] quit

[SwitchA] igmp-snooping

[SwitchA-igmp-snooping] group-policy 2001 vlan 100
[SwitchA-igmp-snooping] quit

# 1t GigabitEthernet1/0/3 1 GigabitEthernet1/0/4 |43 HiIlc AL EHUINAHIEA 224.1.1.1.
[SwitchA] interface gigabitethernet 1/0/3

[SwitchA-GigabitEthernetl/0/3] igmp-snooping host-join 224.1.1.1 vlan 100
[SwitchA-GigabitEthernetl/0/3] quit

[SwitchA] interface gigabitethernet 1/0/4

[SwitchA-GigabitEthernetl/0/4] igmp-snooping host-join 224.1.1.1 vlan 100
[SwitchA-GigabitEthernetl/0/4] quit

(4)  RgRCE R

# 71 Switch A - VLAN 100 4 IGMP Snooping 41 5 74115 &L«

[SwitchA] display igmp-snooping group vlan 100 verbose
Total 1 IP Group(s)-

Total 1 IP Source(s).-
Total 1 MAC Group(s)-

Port flags: D-Dynamic port, S-Static port, C-Copy port
Subvlan flags: R-Real VLAN, C-Copy VLAN
Vlan(id):100.

Total 1 IP Group(s)-

Total 1 IP Source(s).

Total 1 MAC Group(s).-

Router port(s):total 1 port(s).

GE1/0/1 (D) ( 00:01:30 )
IP group(s):the following ip group(s) match to one mac group.
IP group address:224.1.1.1
(0.0.0.0, 224.1.1.1):

Attribute: Host Port

Host port(s):total 2 port(s).
GE1/0/3 (D) ( 00:03:23 )
GE1/0/4 (D) ( 00:04:10 )

MAC group(s):
MAC group address:0100-5e01-0101
Host port(s):total 2 port(s).
GE1/0/3
GE1/0/4
kAT WL, Switch A LR - GigabitEthernetl/0/3 1 GigabitEthernet1/0/4 CLZ AN T 4%
224.1.1.1.
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1.9.2 FSim O & 24

1. tHME K

1 B 1-5 Frzn, Router Al GigabitEthernet1/0/2 i I1i% #24H #% V5 (Source) , @ik
GigabitEthernet1/0/1 i 1% #:Switch A; Router A [IZ17IGMPv2, Switch A. Switch Bl

Switch C_E#IZAT A 2 IIGMP Snooping, FfHiRouter A8 24 IGMP AT #] 25 .

Host A Fil Host C 28 ZH k4 224.1.1.1 I € #ellcs (Receiver) , ilid# Switch C F )i
Il GigabitEthernet1/0/3 fll GigabitEthernet1/0/5 Fit & A 2 4% 41 224.1.1.1 [ E A R s 11, Af
DA a8 28 36 5 A A i v T R

se 152 STP SR8k % )2 Vs i sg i, Oh Tk S AR %, Switch A—Switch C 1% & 4%
LEIE RSO0 R ST, A IREER H el Switch A—Switch B—Switch C & 12 4& 10 45 3%
BELE Switch C e Eskim i Switch A #3511 GigabitEthernet1/0/3 fid &y i s %
s 1, DARIIE S Switch A—Switch B—Switch C %42 HI BLBHIBTINS,  2H3% 80 vl LLJLT-
AN) b i Switch A—Switch C (RBT ss AR A5 b 25 5 e

@ 15t AR

W RAA BB H AR B EHT, AL 4 Switch A—Switch B—Switch C #9342 i LB aF, £ %
Z5 55— IGMP & 16 Favh) 5 B BT RE . LR4EHE F fkid 1T Switch A—Switch C 49 #7 341245 1% 25
FlE, LLIEHIRE 6 R X AN AR I

A % STP (Spanning Tree Protocol, 4 A ) #9ifm@NE, HANL “ZBHR R KM Z#ER
BT Fa) AR .

2. tAME
El1-5 g75im O ECE 4 M E

Source

GE1/0/2 GE1/0/1 Switch A
1.1.1.2/24 10.1.1.1/24
GEL/0/1

1.1.1.1/24 IGMP querier

Switch B

Router A

GE1/0/2

Switch C

Host C Host A
Receiver Receiver

VLAN 100 Host B
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I EMEVE

(1) ECE P bk

T & 1-5 BB 1 D HIPHB R AN 1 A, B A B I R

(2) HdE Router A

#AFRE IP 419% M th, 28810 LAlRE PIM-DM, Jf-{E3i 1 GigabitEthernet1/0/1 - {f&E IGMP.

<RouterA> system-view

[RouterA] multicast routing-enable
[RouterA] interface gigabitethernet 1/0/1
[RouterA-GigabitEthernetl/0/1] igmp enable
[RouterA-GigabitEthernetl/0/1] pim dm
[RouterA-GigabitEthernetl/0/1] quit
[RouterA] interface gigabitethernet 1/0/2
[RouterA-GigabitEthernetl1/0/2] pim dm
[RouterA-GigabitEthernetl/0/2] quit

(3) McHE Switch A
# 4= Al i IGMP Snooping.

<SwitchA> system-view

[SwitchA] igmp-snooping

[SwitchA-igmp-snooping] quit

# )% VLAN 100, 4311 GigabitEthernet1/0/1 %1 GigabitEthernet1/0/3 #s N #]1% VLAN 1, JF1E
% VLAN A ffi i IGMP Snooping-

[SwitchA] vlan 100

[SwitchA-vIan100] port gigabitethernet 1/0/1 to gigabitethernet 1/0/3
[SwitchA-vIan100] igmp-snooping enable

[SwitchA-vlan100] quit

# it GigabitEthernet1/0/3 it & b & A 1% b 2 i 1

[SwitchA] interface gigabitethernet 1/0/3

[SwitchA-GigabitEthernetl/0/3] igmp-snooping static-router-port vlan 100
[SwitchA-GigabitEthernetl/0/3] quit

(4) MC# Switch B

# 4 JRfli g IGMP Snooping.

<SwitchB> system-view

[SwitchB] igmp-snooping

[SwitchB-igmp-snooping] quit

# {14 VLAN 100, #t%i1 GigabitEthernet1/0/1 1 GigabitEthernet1/0/2 ¥ %1% VLAN H1, F7E
% VLAN A ffi it IGMP Snooping-

[SwitchB] vlan 100

[SwitchB-vlan100] port gigabitethernet 1/0/1 gigabitethernet 1/0/2

[SwitchB-vIan100] igmp-snooping enable

[SwitchB-vlan100] quit

(5) FiE Switch C

# 4= )3 1§ IGMP Snooping-
<SwitchC> system-view
[SwitchC] igmp-shooping
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[SwitchC-igmp-snooping] quit
# 61 VLAN 100, 351 GigabitEthernet1/0/1 #| GigabitEthernet1/0/5 s in#i% VLAN 1, JR4E
% VLAN P ffifig IGMP Snooping.
[SwitchC] vlan 100
[SwitchC-vlan100] port gigabitethernet 1/0/1 to gigabitethernet 1/0/5
[SwitchC-vlan100] igmp-snooping enable
[SwitchC-vIan100] quit
# 73 {5 1 GigabitEthernet1/0/3 Al GigabitEthernet1/0/5 g & & A N A4 4%4H 224.1.1.1.
[SwitchC] interface gigabitethernet 1/0/3
[SwitchC-GigabitEthernetl/0/3] igmp-snooping static-group 224.1.1.1 vlan 100
[SwitchC-GigabitEthernetl/0/3] quit
[SwitchC] interface gigabitethernet 1/0/5
[SwitchC-GigabitEthernetl/0/5] igmp-snooping static-group 224.1.1.1 vlan 100
[SwitchC-GigabitEthernetl/0/5] quit
(6) Fadm e E AR
# A% Switch A - VLAN 100 4 IGMP Snooping 41174115 &
[SwitchA] display igmp-snooping group vlan 100 verbose
Total 1 IP Group(s).
Total 1 IP Source(s).-
Total 1 MAC Group(s)-

Port flags: D-Dynamic port, S-Static port, C-Copy port
Subvlan flags: R-Real VLAN, C-Copy VLAN
Vlan(id):100.
Total 1 IP Group(s).-
Total 1 IP Source(s)-
Total 1 MAC Group(s)-
Router port(s):total 2 port(s).
GE1/0/1 (D) ( 00:01:30 )
GE1/0/3 (©))
IP group(s):the following ip group(s) match to one mac group.
IP group address:224.1.1.1
(0.0.0.0, 224.1.1.1):

Attribute: Host Port
Host port(s):total 1 port(s).
GE1/0/2 (D) ( 00:03:23 )

MAC group(s):
MAC group address:0100-5e01-0101
Host port(s):total 1 port(s).
GE1/0/2
Al WL, Switch A _E 3 0 GigabitEthernet1/0/3 T2k 1 i A B 1 a5 1
# 1% Switch C - VLAN 100 4 IGMP Snooping 41114015 &
[SwitchC] display igmp-snooping group vlan 100 verbose
Total 1 IP Group(s)-
Total 1 IP Source(s).-
Total 1 MAC Group(s)-
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Port flags: D-Dynamic port, S-Static port, C-Copy port
Subvlan flags: R-Real VLAN, C-Copy VLAN
Vlan(id):100.

Total 1 IP Group(s)-

Total 1 IP Source(s).

Total 1 MAC Group(s).-

Router port(s):total 1 port(s).-

GE1/0/2 (D) ( 00:01:23 )
IP group(s):the following ip group(s) match to one mac group.
IP group address:224.1.1.1
(0.0.0.0, 224.1.1.1):

Attribute: Host Port

Host port(s):total 2 port(s).
GE1/0/3 ©)
GE1/0/5 ©)

MAC group(s):
MAC group address:0100-5e01-0101
Host port(s):total 2 port(s).
GE1/0/3
GE1/0/5
kAT WL, Switch C i 1 GigabitEthernet1/0/3 1 GigabitEthernetl/0/5 CL4 ik T 4%
224.1.1.1 (ARSI D3 05 1 o

1.9.3 IGMP SnoopingZs i 28 Bt & 2151

1. A EK

o WK 1-6 TR, (E—MNEA SERA&RL R, 4 Source 1 fSource 2 43

44k 4 224.1.1.1 f1 225.1.1.1 K IEAFEHHE, Host ARIHost CH241# 41 224.1.1.1 8
(Receiver), HostBflHost DIJE414#E41 225.1.1.1 [{ElcE s T ts Blca e IGMPY2,
i AL EHGEATRUAS 2 [IIGMP Snooping, 31 £ 20 #5450 301 1) Switch ASK 78 24IGMP

Snooping & # &%

o NBIIEA AU BA )R IR R RN R AR AR VLAN )8/, AR A AR B A
R R FARREARIROCIIRE: [, TSI SR 25 1P Hilik 4 0.0.0.0 1) IGMP
AR S IR g 1 B A B A B H s i 1, AT 23 SER  R 2 A A e R I ST O 5 B R A
PEICIEIEH e, RIS SRl R AR B (1 IGMP iR SCY 1P itk (B 0.0.0.0) LB itk
i et 4 A o
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2. A
El1-6 IGMP Snooping &if] 25 fic & £H W &

VLAN 100 Source 1 Source 2
192.168.1.10/24 192.168.1.20/24

Receiver Receiver

GE1/0/2 GE1/0/2

GE1/0/3 GE1/0/3 GE1/0/1
Host A Switch A Switch B GE1/0/4 Host B
Querier
Receiver Receiver
GE1/0/2
GE1/0/1 GE1/0/2 GE1/0/3 GE1/0/1

Host D Switch D Switch C Host C

JEESE

(1) Ad# Switch A

# 4R ff i IGMP Snooping.

<SwitchA> system-view

[SwitchA] igmp-snhooping

[SwitchA-igmp-snooping] quit

# @4 VLAN 100, 145 1 GigabitEthernet1/0/1 | GigabitEthernet1/0/3 7 %1% VLAN .
[SwitchA] vlian 100

[SwitchA-vlan100] port gigabitethernet 1/0/1 to gigabitethernet 1/0/3

# {£ VLAN 100 P {#fi& IGMP Snooping, J{#i i 57 R Jn4Uk Si i e fig.
[SwitchA-vIan100] igmp-snooping enable

[SwitchA-vlan100] igmp-snooping drop-unknown

# /£ VLAN 100 N 1{{ifit IGMP Snooping 7 1 #5 .

[SwitchA-vIan100] igmp-snooping querier

# 7£ VLAN 100 P IGMP 8 it 21 2 v FIVRE 5 240 A AR ST IR 1P s k34 B 192.168.1.1.
[SwitchA-vIan100] igmp-snooping general-query source-ip 192.168.1.1

[SwitchA-vIan100] igmp-snooping special-query source-ip 192.168.1.1
[SwitchA-vlan100] quit

(2) Hl'E Switch B

# 4Rl g IGMP Snooping.

<SwitchB> system-view

[SwitchB] igmp-snhooping

[SwitchB-igmp-snooping] quit

# @3 VLAN 100, i35 1 GigabitEthernet1/0/1 ¥ GigabitEthernet1/0/4 7% %1% VLAN .,
[SwitchB] vlan 100
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[SwitchB-vlan100] port gigabitethernet 1/0/1 to gigabitethernet 1/0/4
# £ VLAN 100 W {fi& IGMP Snooping, F1 82 77 A S0 41 7 045 1) S0 Th B
[SwitchB-vIan100] igmp-snooping enable
[SwitchB-vlan100] igmp-snooping drop-unknown
[SwitchB-vlan100] quit
Switch C Al Switch D (WAL % 5 Switch B AL, Fic & i Femg .
(3) KA E AR
24 IGMP Snooping B & 4R TAEZ J5, BReEvifyds UM I 2 #bL AR e 2] IGMP it 20 1 1)
. B display igmp-snooping statistics #ir4 i LA A IGMP #SCHIZTHE &, .
# #F Switch B LI EIH) IGMP )3T GE 5 B .
[SwitchB] display igmp-snooping statistics

Received IGMP general queries:3.

Received IGMPv1 reports:O0.

Received IGMPv2 reports:12.

Received IGMP leaves:O.

Received IGMPv2 specific queries:0.

Sent IGMPv2 specific queries:0.

Received IGMPv3 reports:0.

Received IGMPv3 reports with right and wrong records:0.

Received IGMPv3 specific queries:0.

Received IGMPv3 specific sg queries:O.

Sent IGMPVv3 specific queries:0.

Sent IGMPv3 specific sg queries:0.

Received error IGMP messages:0.

1.9.4 IGMP Snooping Proxyingfic & %51

1. A EK

e 11 Kl 1-7 Jion, Router Ailliid GigabitEthernet1/0/2 3 1% #: 40 #% U5 (Source) , it
GigabitEthernet1/0/1 % 3% 4%Switch A; Router A Fiz47IGMPv2, Switch A Fiz4ThAs 2 )
IGMP Snooping, JfHiRouter A7t IGMP £ if] 4% .

o HIPEIE, {F Switch A BEWSCHL R ML Router A K%M IGMP R 45 FRSCHTE TR 3T, LA
K Router A K IGMP 2 4R 32 3 1) S i LR K .
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2. tAME
[El1-7 IGMP Snooping Proxying Bt &40 W &

Receiver
Host A

GE1/0/4
GE1/0/3

Source

Receiver

GE1/0/2
1.1.1.2/124

GE1/0/1
10.1.1.1/24 GE1/0/1

1.1.1.1/24 Router A Switch A |GE1/0r2 Host B
IGMP querier Proxy & Querier

’ Host C

VLAN 100

I EMEVE

(1) ECE P bk

T ] 1-7 R R L P RO 7 PO HE R, AT B e RN

(2) HdE Router A

#AERE IP 419E M th, 2410 LA RE PIM-DM, Jf-{E3 1 GigabitEthernet1/0/1 - {#&E IGMP,

<RouterA> system-view

[RouterA] multicast routing-enable
[RouterA] interface gigabitethernet 1/0/1
[RouterA-GigabitEthernetl/0/1] igmp enable
[RouterA-GigabitEthernetl/0/1] pim dm
[RouterA-GigabitEthernetl/0/1] quit
[RouterA] interface gigabitethernet 1/0/2
[RouterA-GigabitEthernetl1/0/2] pim dm
[RouterA-GigabitEthernetl/0/2] quit

(3) MHcHE Switch A
# 4 JRfd BE IGMP Snooping.

<SwitchA> system-view

[SwitchA] igmp-snooping

[SwitchA-igmp-snooping] quit

# 4 VLAN 100, 5411 GigabitEthernet1/0/1 ¥ GigabitEthernet1/0/4 73 %)% VLAN 5 1Ei%
VLAN P 1fi & IGMP Snooping, Jff i IGMP Snooping Proxying.

[SwitchA] vlan 100

[SwitchA-vIan100] port gigabitethernet 1/0/1 to gigabitethernet 1/0/4

[SwitchA-vIan100] igmp-snooping enable

[SwitchA-vIan100] igmp-snooping proxying enable

[SwitchA-vIan100] quit
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(4) I E AR
B E SRS, Host A il Host B 73 il ik 4 stk 224.1.1.1 1) IGMP N AR 3C, Switch A i H]1%
S0 Ik L 42 1 GigabitEthernet1/0/1 ) Router A & A I IN AR SC . d i Al
display igmp-snooping group fl display igmp group fir4 Al LL43l % IGMP Snooping 4141
IGMP 4Lif5 &, Bt
# ?%& Switch A _F IGMP Snooping 21115 ..
[SwitchA] display igmp-snooping group
Total 1 IP Group(s).
Total 1 IP Source(s).-
Total 1 MAC Group(s)-
Port flags: D-Dynamic port, S-Static port, C-Copy port
Subvlan flags: R-Real VLAN, C-Copy VLAN
Vian(id):100.
Total 1 IP Group(s)-
Total 1 IP Source(s).-
Total 1 MAC Group(s)-
Router port(s):total 1 port.
GE1/0/1 )
IP group(s):the following ip group(s) match to one mac group.
IP group address:224.1.1.1
(0.0.0.0, 224.1.1.1):
Host port(s):total 2 port.
GE1/0/3 )
GE1/0/4 [0))
MAC group(s):
MAC group address:0100-5e01-0101
Host port(s):total 2 port.
GE1/0/3
GE1/0/4
# 1% Router A I IGMP 41115 ..
[RouterA] display igmp group
Total 1 IGMP Group(s).-
Interface group report information of VPN-Instance: public net
GigabitEthernetl1/0/1(10.1.1.1):
Total 1 IGMP Group reported
Group Address Last Reporter Uptime Expires
224.1.1.1 0.0.0.0 00:00:06 00:02:04
24 Host A B IT413%41 224.1.1.1 I, i) Switch A KIEIZ41 1K IGMP B T4 30, {HH T Host B /5K
IR, G Switch A JEASMIBRIZA, A7) Router A RIXZA M TR, ezl
XN B R TR R 5 i 1 A1 3R b oK i 11 GigabitEthernet1/0/3 M Bk ol i Al A display
igmp-snooping group 4 1 LL&FE IGMP Snooping 41115 &, #1l1:
# 714 Switch A I IGMP Snooping 21 115 ..
[SwitchA] display igmp-snooping group
Total 1 IP Group(s)-

Total 1 IP Source(s).-
Total 1 MAC Group(s)-
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Port flags: D-Dynamic port, S-Static port, C-Copy port
Subvlan flags: R-Real VLAN, C-Copy VLAN
Vlan(id):100.
Total 1 IP Group(s)-
Total 1 IP Source(s).
Total 1 MAC Group(s).-
Router port(s):total 1 port.
GE1/0/1 D)
IP group(s):the following ip group(s) match to one mac group.
IP group address:224.1.1.1
(0.0.0.0, 224.1.1.1):
Host port(s):total 1 port.
GE1/0/4 ()]
MAC group(s):
MAC group address:0100-5e01-0101
Host port(s):total 1 port.
GE1/0/4

1.9.5 AR SEEM = RIS ECE 2545

1. AR EE K

o WK 1-8 R, —)EAHALSwitch A il 2 1 VIan-interface101 filVIan-interface102 i
PR Source 1 MSource 2, iid4% M Vian-interface103 ERADIUSHR %5 2%, Il id %
FVlan-interface104 & — 24 #HlSwitch B; Switch A [i2fTIGMPvV2, Switch B_LIZ1T )i
A 2 [IGMP Snooping, 4% 7ESwitch A & (1) 20 3% Y5 Fl % # 45 Switch B_I /) 3= L AR 4 A
802.1XHHATINIE

o IBILAE Switch A FCE A FRIEIEHIFNE, 251k H Source 2 AT A1IFEA 224.1.1.1 A #EEA
AW ZE; Tl AE Switch B _FRCE A REH - il 5kms, 0% (Receiver) Host A HEEMN
NI TFAREAL 224.1.1.1.
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2. AWM [E
1-8 HBIRSHEBA FZHIRIEE E AN

Source 1
1.1.1.1/24
GE1/0/1
Source 2 GE1/0/2 Vian-int101 Switch B Receiver
Vlan-int102 1.1.1.2/24

2.1.1.2/24 GE1/0/1 GE1/0/3

GE1/0/4

GE1/0/3 Vlan-int104

2.1.1.1/24 Vlan-int103 4.1.1.1/24
3.1.1.2124 | Switch A

GE1/0/2

RADIUS server

3.1.1.1/24 Host B VLAN 104

I METE

(1) AE 1P ik

T ] 1-8 e AR AP H A A D,  ELAART R .
(2) HcHE Switch A

# 430 VLAN 101~104, K10 GigabitEthernet 1/0/1~ GigabitEthernet 1/0/4 KN
VLAN 101~104 .,

<SwitchA> system-view

[SwitchA] vlian 101

[SwitchA-vlan101] port gigabitethernet 1/0/1
[SwitchA-vlan101] quit

[SwitchA] vlian 102

[SwitchA-vlan102] port gigabitethernet 1/0/2
[SwitchA-vlan102] quit

[SwitchA] vlian 103

[SwitchA-vlan103] port gigabitethernet 1/0/3
[SwitchA-vlan103] quit

[SwitchA] vlan 104

[SwitchA-vlan104] port gigabitethernet 1/0/4
[SwitchA-vlan104] quit

# ffigE IP A4E M, B0 Vian-interface101. Vlan-interface102 Al Vian-interface104 [{fifig
PIM-DM, Jf-#£8z 1 Vlan-interface104 [flifE IGMP.
[SwitchA] multicast routing-enable

[SwitchA] interface vlan-interface 101
[SwitchA-VIan-interfacelOl] pim dm
[SwitchA-VIan-interfacelOl] quit

[SwitchA] interface vlan-interface 102
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[SwitchA-Vlan-interfacel02] pim dm

[SwitchA-Vlan-interfacel02] quit

[SwitchA] interface vlan-interface 104

[SwitchA-Vlan-interfacel04] pim dm

[SwitchA-Vlan-interfacel04] igmp enable

[SwitchA-Vlan-interfacel04] quit

# @4k policyl ) QoS 5, AmVFk HARKE 2.1.1.1 MAFREEE m 44 224.1.1.1 Kix.
[SwitchA] acl number 3001

[SwitchA-acl-adv-3001] rule permit udp source 2.1.1.1 O destination 224.1.1.1 0
[SwitchA-acl-adv-3001] quit

[SwitchA] traffic classifier classifierl

[SwitchA-classifier-classifierl] if-match acl 3001

[SwitchA-classifier-classifierl] quit

[SwitchA] traffic behavior behaviorl

[SwitchA-behavior-behaviorl] filter deny

[SwitchA-behavior-behaviorl] quit

[SwitchA] qos policy policyl

[SwitchA-gospolicy-policyl] classifier classifierl behavior behaviorl
[SwitchA-gospolicy-policyl] quit

# B4k profilel [¥) User Profile, 7£i% User Profile KW [Tl QoS %% policyl, Jf#i% User Profile
i ST

[SwitchA] user-profile profilel

[SwitchA-user-profile-profilel] qos apply policy policyl inbound
[SwitchA-user-profile-profilel] quit

[SwitchA] user-profile profilel enable

# Q4 h schemel (1) RADIUS iAIF 7, FLE RADIUS JIR% 85112574 extended 2875 475
F: RADIUS VAFHZAUR S 28 F1TE 2 IR 45 516 1P Hubkd4oh 3.1.1.1, JEE2#54A3 0k 123321 Il &
Y234y RADIUS 45 4510 ) 44 S 4 A 44

[SwitchA] radius scheme schemel

[SwitchA-radius-schemel] server-type extended

[SwitchA-radius-schemel] primary authentication 3.1.1.1

[SwitchA-radius-schemel] key authentication 123321

[SwitchA-radius-schemel] primary accounting 3.1.1.1

[SwitchA-radius-schemel] key accounting 123321

[SwitchA-radius-schemel] user-name-format without-domain

[SwitchA-radius-schemel] quit

# QE4 % domainl M) ISP 4, 455 lan-access HI/7f] RADIUS AilE. FBCRITE 3 7 44 K
schemel: JF¥HiZididia & RGHE 1 ISP 5,

[SwitchA] domain domainl

[SwitchA-isp-domianl] authentication lan-access radius-scheme schemel
[SwitchA-isp-domianl] authorization lan-access radius-scheme schemel
[SwitchA-isp-domianl] accounting lan-access radius-scheme schemel

[SwitchA-isp-domianl] quit

[SwitchA] domain default enable domainl

# 4 JRfHRE 802.1X, J{E¥i I GigabitEthernet1/0/1 A1 GigabitEthernet1/0/2 |43 il #i fE 802.1X.

[SwitchA] dotlx
[SwitchA] interface gigabitethernet 1/0/1
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[SwitchA-GigabitEthernetl/0/1] dotlx

[SwitchA-GigabitEthernetl/0/1] quit

[SwitchA] interface gigabitethernet 1/0/2

[SwitchA-GigabitEthernetl/0/2] dotlx

[SwitchA-GigabitEthernetl/0/2] quit

(3) il Switch B

# 4= )R {f g IGMP Snooping.

<SwitchB> system-view

[SwitchB] igmp-snhooping

[SwitchB-igmp-snooping] quit

# Q% VLAN 104, #2311 GigabitEthernet1/0/1 %] GigabitEthernet1/0/3 ¥s i #i% VLAN w5 7Ei%
VLAN 1 fig IGMP Snooping.

[SwitchB] vlan 104

[SwitchB-vlan104] port gigabitethernet 1/0/1 to gigabitethernet 1/0/3

[SwitchB-vlan104] igmp-snooping enable

[SwitchB-vlan104] quit

# 04 4 4 profile2 f¥) User Profile, £t 1% User Profile g & H RV NS TP %4 224.1.1.1,
J-¥51% User Profile 3 -

[SwitchB] acl number 2001

[SwitchB-acl-basic-2001] rule permit source 224.1.1.1 0

[SwitchB-acl-basic-2001] quit

[SwitchB] user-profile profile2

[SwitchB-user-profile-profile2] igmp-snooping access-policy 2001
[SwitchB-user-profile-profile2] quit

[SwitchB] user-profile profile2 enable

# Q34 k) scheme2 ) RADIUS TAIE %, Fi'E RADIUS IR 25102 extended 28 ; 45
F RADIUS IIFHZAUIR S S 1T SR IR S 25 10 1P Hbhl40h 3.1.1.1, JLE2usifilh 321123; il &
Rik% RADIUS JI 55 a4 ] 44 ANty S iy 344

[SwitchB] radius scheme scheme2

[SwitchB-radius-scheme2] server-type extended

[SwitchB-radius-scheme2] primary authentication 3.1.1.1

[SwitchB-radius-scheme2] key authentication 321123

[SwitchB-radius-scheme2] primary accounting 3.1.1.1

[SwitchB-radius-scheme2] key accounting 321123

[SwitchB-radius-scheme2] user-name-format without-domain

[SwitchB-radius-scheme2] quit

# Q4 h domain2 ¥ ISP 1, f55E lan-access M/l RADIUS AilE. FBRITH 3 7 44 K
scheme2; JF¥HiZddidia & RGHE 1) ISP 35,

[SwitchB] domain domain2

[SwitchB-isp-domian2] authentication lan-access radius-scheme scheme2
[SwitchB-isp-domian2] authorization lan-access radius-scheme scheme2
[SwitchB-isp-domian2] accounting lan-access radius-scheme scheme2

[SwitchB-isp-domian2] quit

[SwitchB] domain default enable domain2

# 4Rl RE 802.1X, JF7Eu I GigabitEthernet1/0/2 1 GigabitEthernet1/0/3 |43l {#i g 802.1X.
[SwitchB] dotlx
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[SwitchB] interface gigabitethernet 1/0/2
[SwitchB-GigabitEthernetl/0/2] dotlx
[SwitchB-GigabitEthernetl/0/2] quit
[SwitchB] interface gigabitethernet 1/0/3
[SwitchB-GigabitEthernetl/0/3] dotlx
[SwitchB-GigabitEthernetl/0/3] quit

(4) FL'E RADIUS % 7%
WE7E RADIUS Iz 45 %% - 3k47 5 Switch A Fil Switch B A M AL E , HAKEL S L FE 1] 2% RADIUS
JIke 55 4 T G T
(5)  AI N E AR
Be B SE G, BT M ALIRIE AU P 0L RADIUS 4548 & 802.1X AiE. HiAEMIT G,
Source 1 [M#1#4] 224.1.1.1. Source 2 [n41i%41 224.1.1.2 5 B R IEAF A FEE S, 11 Host A
W53 ke T xR 224.1.1.1 F11 224.1.1.2 B . i@ f§H display igmp-snooping group
4 LA E IGMP Snooping 20 15 L :
# 7% Switch B I VLAN 104 § IGMP Snooping 21 f 74015 .
[SwitchB] display igmp-snooping group vlan 100 verbose

Total 1 IP Group(s).

Total 1 IP Source(s).-
Total 1 MAC Group(s)-

Port flags: D-Dynamic port, S-Static port, C-Copy port
Subvlan flags: R-Real VLAN, C-Copy VLAN
Vlan(id):100.

Total 1 IP Group(s)-

Total 1 IP Source(s).-

Total 1 MAC Group(s)-

Router port(s):total 1 port(s).-

GE1/0/1 (D) ( 00:01:30 )
IP group(s):the following ip group(s) match to one mac group.
IP group address:224.1.1.1
(0.0.0.0, 224.1.1.1):

Attribute: Host Port
Host port(s):total 1 port(s).
GE1/0/3 (D) ( 00:04:10 )

MAC group(s):
MAC group address:0100-5e01-0101
Host port(s):total 1 port(s).
GE1/0/3
HI A WL, Switch B ()3 1 GigabitEthernet1/0/3 HUINA T 4H3&41 224.1.1.1, 1A INIAZLIE4
224.1.1.2,
BEJ5 T B O3 144 2R 5%, Source 2 AR R 414 224.1.1.1 Rk 4k 5 . 1l display
multicast forwarding-table fiy4 1] LA & 4137 L R 1015 B
# &F Switch A B RAIRA 224.1.1.1 AL RKEE R .

[SwitchA] display multicast forwarding-table 224.1.1.1
Multicast Forwarding Table of VPN-Instance: public net
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Total 1 entry

Total 1 entry matched
00001. (1.1.1.1, 224.1.1.1)
MID: 0, Flags: 0x0:0
Uptime: 00:08:32, Timeout in: 00:03:26
Incoming interface: Vlan-interfacelOl
List of 1 outgoing interfaces:
1: Vlan-interfacelO4
Matched 19648 packets(20512512 bytes), Wrong If O packets
Forwarded 19648 packets(20512512 bytes)

HHIE AT L, Switch A FRAAIEEL (1.1.1.1, 224.1.1.1) WK 200, TRA 41 8%¥FE4 (2.1.1.1,
224.1.1.1) WHERFI, W] Source 2 KATHIRA 224.1.1.1 B AHIEEAR ZHEHE NP2 .

1.10 % IECE $Eim 5
1.10.1 FIRHREESSI = BRIE

1. MPEH &R

ALHHIANRESZIL IGMP Snooping — /= 21 # L fig -

2. 5

IGMP Snooping % f# fit .

3. AbIE I

(1) f#iH display current-configuration fiy4 x5 IGMP Snooping HIIiz17 R4 .

(2)  WREEAH A IGMP Snooping, T eE RS T H igmp-snooping v 44 R {ERE
IGMP Snooping, #XJ5 7t VLAN ¥ T H igmp-snooping enable iy 2 {# {8 VLAN )
IGMP Snooping.

(3)  WHR I EEATAEM N VLAN F{EfiE IGMP Snooping, I H 7545 VLAN FLE R 4]
igmp-snooping enable 74 fiifit VLAN A ) IGMP Snooping.

1.10.2 FEHYLEIBHEEBRR AL

1. MEMR

BoE T AHFBALENS, HAVEENUM AL 43R4, B BN AT D 3 AT e A R 4 41

e EAET

2.

e ACL HIPECL E A E;

o ZHFRALME Y H A IE

o  WHEMRELFARMLAUBREIRHCCHIThRE, 43R Tk pE SRS 2 A AR A R S CRP AR Zn 4
AR SO 8 %
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3. AL IR H iR

(1) fiH display acl iy 4 7 & JTHC & 1 ACL KU, 2 H 75 55 B Sz 1) 41 4% 2H ok i S ms A
FF6

(2) 7t IGMP-Snooping i Kl s AH Y 1o FALE 4 display this iy & A& 50 H T k4
TR . WA, W{E] group-policy B¢ igmp-snooping group-policy 4N iF#f
() 2L 47 2 SRS

(38) f¥iH display current-configuration iy & A& & 15 Ol g L 5- AR AN 4LIB SIS Thae. W
REATfRE, WEH igmp-snooping drop-unknown iy & & 2 37 A S 41 fE i i S0 1)

fit,
1.11 MR
1.11.1 33 3 LRIE T ISER SRS TR AL ER A

37+ IGMP Snooping MIfEMIAZ MU RE T = 23R M t)m A8 AR RSO0 B 6 2 R 375 sk S
(A BT BT 2 S HLARRI G

(1) RN ERE T IGMP, B AN {H RS T IGMP 1 PIM:

o XT IGMP 3T, MR SR A TLAE Y AR N R 3h A K O 11 Bl 24 1 w115
o X7 PIM Hello #1030, by H AL AR (K328 B HH 43 1 6

(2)  WRAHHL LR T PIM:

o XTIGMPRIC, WIUAERINIRCAE VLAN N IEAT) #E:

o XT PIM Hello )3T, by HAEdHH Y (1578 6 bh s i 1

(3) TEAHAL LK IGMP i

o UNRRAERE PIM, WM T A7 2025 B 5 i 11 RN ) 2 % ph 2 i 11 5

o R TAERE PIM, WIMERZNZA b H, I OR BB B el Ao

= s

FEALRE T Z BLA4E35 h o) AL L, 128 404 display igmp group port-info k& A = Eik 043

8. A % display igmp group port-info 448/, HAIN “IP AIEGLLEEL” T
“IGMP”

(4)  LEAZHALESH PIM B
. WIRARAERE IGMP, U 5 230 25 % FH 2% g 1 5
o WIRCATRE IGMP, WILRER I A 87 A 0h i RN BH 25 B b #4311
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H X

1 PIM SNOOPINGEL T ++cervererersessestmnee i 1-1
1.1 PIM SROOPINGTATAN weererereressmiiiiiii 1-1

1.2 FLEPIM SNOOPINQ +eesreesssreeseststnit st 1-2

1.3 PIM SNOOPING A FIZEHT +ovrerereresisisi 1-3

1.4 PIM SNoopingH R Ft B 2B o veem e 1-3

1.5 5 TLTTE I B AEBEF] +vvevneresersnsessese st s 1-6
1.5.1 AZHHIAFESZILPIM SNOOPINGILHE «+-verveererrreeemse e 1-6

1.5.2 #4 FUEPIMER B 28 CiEM B A G e 1-6



1 PIM Snoopingfit &
1.1 PIM Snooping &t

PIM Snooping /& Protocol Independent Multicast Snooping (HMY 5 H B HIFFIFK, 1247 PIM
Snooping Y —JZ A& ISR 1) PIM BBSUGRSCHEAT 208, B A 50 SR 1 o 1178 0 140 Y. (14 21
P iy, LS SRRSO IR R

E1-1 —Ri&&E1T PIM Snooping B fE B9 %t £k

Multicast packet transmission
when IGMP Snooping runs only

Multicast packet transmission when
IGMP Snooping and PIM Snooping both run

Source 1 Source 2 Source 1 Source 2

PIM <« PIM

PIM « PIM
router 1 " "~ router 2 o

PIM . PIM
router 3 * router 4

PIM
router 3

PIM
router 4

Receiver 1 Receiver 2 Receiver 1 Receiver 2
—— Multicast packets (S1, G1) ~ ---------- » Join message (S1, G1)
—— Multicast packets (S2, G2) oo » Join message (S2, G2)

an B 1-1 o, A #kJESource 1 MiSource 2 73 il M AHFRAGL FIG2 KiE MK, 1MReceiver 1
HiReceiver 2 W53 712G G2 (M4, 2B FXERSPIMES (#5043 4R & T~ [7—MVLAN:
. MR HIs4T IGMP Snooping B, ‘e iE I IEIT PIM 2% H 4% A& 1 PIM Hello $i SCR 44

ek L, RE T 4LIR B IR ST VLAN N IR FTAT i g i 1 6 s ek T e 2R



PIM i3 3¢, WIFE VLAN ) 8. Bltt, TG PIM B 2t A sk, #al g
1) PIM BiRSCHR SC A7 £ it 5

o MU ERAFNIZLT T IGMP Snooping Al PIM Snooping i, ‘&l Wi PIM i 1 28 % 1K)
PIM PIRSERSOk TR T K, AT AT BB K1) PIM 6 b 2 20 1R 3 1N 21 AH B ()
PR R I, AT PIM PSR SCR A R 54 H0 SRS BRI i I 250 U SR 1K PIM % £
a4, AL T P 2% A1 5 o

Z i
e # % IGMP Snooping Fes4 W 3554 2 49 N8, HAN “IP B BT T4 “IGMP

Snooping” .
o HXPIM&EMANE, 5N “IPABREIST” T4 “PIM”,

1.2 ELEPIM Snooping

ERE R VLAN W) PIM Snooping B, #5242l 564 RiffisE IGMP Snooping, #AJ& 711%
VLAN P 1§ & IGMP Snooping 1 PIM Snooping.

#%1-1 BLE PIM Snooping

1BRIE we AR
HARGHLE system-view
2R RE i 3 Wik
iH{IHbIGM.P S;lplng, RN igmp-snooping _ .
IGMP-Snooping i1 AT BT, IGMP Snoopinglt TR 4
R R G quit
HEANVLANAL ] vlan vlan-id
{EVLAN A 5EIGMP Snooping igmp-snooping enable | 4 sl R, VLANKKIGMP Snooping/t T
YEVLAN A 5EPIM Snooping pim-snooping enable BB, VLANPY fIPIM Snooping/t T-2¢

GIRINT
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Z

e # #igmp-snooping # igmp-snooping enable 44t @A, HEAL “IPAEHLS AL

F 49 “IGMP Snooping” .

£ VLAN A 1£4£ T PIM Snooping Z/&, PIM Snooping % 4& 2 #£ /8 T % VLAN #93% 1 £ 4 3%,
FE204% VLAN #9-F VLAN A 1£ 48 PIM Snooping k. A % 204% VLAN &9 aN22, 54 “IP
AR B 15T P e) “414% VLANY.

3 E 7 B B PIM Snooping 34 45 69 3EALE) R 2 | 35 LRI E M 0g A 4% PIM 354 LBt B Am A
I35
HAL “IP BB EIT” T4 “PIM.

BARSL (jp-pkt-size) HRKKE R RTHAZ MTU, A KB E AN/ HRIRL A5 494 2,

1.3 PIM Snooping & = Fa4E 47

e FIARE S, AEAE R AT display w4 L2 RECE 5 PIM Snooping 247150
BGIBURE R SR TPAN NN oAl AL W IRV

7EF P AL R T reset fiv 4 n LLEBR PIM Snooping 41 S .

#%1-2 PIM Snooping B RFI4EH

oy
<

1RIE

=l

2FPIM Snooping 1748 1. display pim-snooping neighbor [ vlan vlan-id ] [ slot slot-number ] [ |

{begin | exclude | include } regular-expression ]

#7-PIM Snooping 15 i 1 display pim-snooping routing-table [ vlan vlan-id ] [ slot slot-number ] [ |

{begin | exclude | include } regular-expression ]

#EPIM SnoopingiWr 2If¥PIM | display pim-snooping statistics [ | { begin | exclude | include }
WG E R regular-expression |

W5 FEPIM Snooping i 2| (IPIM
WL B

reset pim-snooping statistics

1.4 PIM Snooping &L fil & 215

1. A EK

1 E 1-2 fiion, Router AFIRouter B#% I GigabitEthernet1/0/1 4 H 43 7 & 441 #& ¥ Source
1 F1Source 2; Router C#lRouter D% H ff) GigabitEthernet1/0/1 % 111 4y 7 3% #2352 Wit &
Receiver 1 #l Receiver 2; Router A. Router B . Router C il Router D % H I
GigabitEthernet1/0/2 £ 1 #f5 18 i Switch ATLi%

Source 1 il Source 2 4y iE K4 224.1.1.1 F1 225.1.1.1 K IEAIEHIE, Receiver 1 Fil
Receiver 2 W4 B4R A 413%4H 224.1.1.1 1 225.1.1.1 (4% %4 Router C #1 Router D
% H 1 GigabitEthernet1/0/1 #2111 #1217 IGMP, Router A. Router B. Router C il Router

D [#Riz17 PIM-SM, JfHi Router A [¥] GigabitEthernet1/0/2 #1174 C-BSR 1 C-RP.
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e HYE Switch A /it ‘& IGMP Snooping 1 PIM Snooping, {i Switch A ¥ PIM #iris 3k SC A4l
B A S e e AT W SR ) 2

2. tHME
El1-2 PIM Snooping 22U fi & £H ¥ [&]
Source 1

Router A Router C Receiver 1

3.1.1.1/24
1.1.1.100/24 3.1.1.100/24
Switch A
GE1/0/1 GE1/0/3
GE1/0/2 GE1/0/4
Source 2 Receiver 2
GE1/0/1 GE1/0/1
2.1.1.1/24 S5 10.1.1.2/24 10.1.1.4/24 S 4.1.1.1/24
=S =S

2.1.1.100/24 Router B Router D 4.1.1.100/24

I MESE

(1) BE 1P Huhk

T B 1-2 P B A T A IP H A S, BRI B R .
(2) Bl Router A

# {ERE \P 41kt h, /2580 EAIRE PIM-SM, JFKi% 1 GigabitEthernet1/0/2 it &% C-BSR Al
C-RP.

<RouterA> system-view

[RouterA] multicast routing-enable
[RouterA] interface gigabitethernetl/0/1
[RouterA-GigabitEthernetl/0/1] pim sm
[RouterA-GigabitEthernetl/0/1] quit
[RouterA] interface gigabitethernetl/0/2
[RouterA-GigabitEthernetl/0/2] pim sm
[RouterA-GigabitEthernetl/0/2] quit
[RouterA] pim

[RouterA-pim] c-bsr gigabitethernetl/0/2
[RouterA-pim] c-rp gigabitethernetl/0/2

(3) Md'E Router B
#AUHE IP AR, 7B F{ERE PIM-SM.

<RouterB> system-view

[RouterB] multicast routing-enable
[RouterB] interface gigabitethernetl/0/1
[RouterB-GigabitEthernetl/0/1] pim sm
[RouterB-GigabitEthernetl/0/1] quit
[RouterB] interface gigabitethernetl/0/2
[RouterB-GigabitEthernetl/0/2] pim sm

1-4



(4) MHd#E Router C
#AURE \P 4R, &0 EARE PIM-SM, Jf4E4#: 11 GigabitEthernet1/0/1 L{{ifig IGMP.,

<RouterC> system-view

[RouterC] multicast routing-enable
[RouterC] interface gigabitethernetl/0/1
[RouterC-GigabitEthernetl/0/1] pim sm
[RouterC-GigabitEthernetl/0/1] igmp enable
[RouterC-GigabitEthernetl/0/1] quit
[RouterC] interface gigabitethernetl/0/2
[RouterC-GigabitEthernetl/0/2] pim sm

(5) & Router D

Router D [t & 5 Router C AL, it & Rl FEm
(6) MWcHE Switch A

# 4= Al i IGMP Snooping.

<SwitchA> system-view

[SwitchA] igmp-snooping

[SwitchA-igmp-snooping] quit

# 0% VLAN 100, 4511 GigabitEthernet1/0/1 % GigabitEthernet1/0/4 ¥ in#)i% VLAN H; 7Ei%
VLAN P 1§ & IGMP Snooping 1 PIM Snooping.

[SwitchA] vlan 100

[SwitchA-vIan100] port gigabitethernetl/0/1 to gigabitethernetl/0/4

[SwitchA-vIan100] igmp-snooping enable

[SwitchA-vlan100] pim-snooping enable

[SwitchA-vIan100] quit

(7) A6 E AR
# 754 Switch A I VLAN 100 § PIM Snooping 45 f& 15 &

[SwitchA] display pim-snooping neighbor vlan 100
Total number of neighbors: 4

VLAN ID: 100
Total number of neighbors: 4
Neighbor Port Expires Option Flags
10.1.1.1 GE1/0/1 02:02:23 LAN Prune Delay
10.1.1.2 GE1/0/2 03:00:05 LAN Prune Delay
10.1.1.3 GE1/0/3 02:22:13 LAN Prune Delay
10.1.1.4 GE1/0/4 03:07:22 LAN Prune Delay

tt T 7L, Router A. Router B. Router C F1 Router D 2 [A]# 372 7 PIM Snooping 4l & 5% %

# #rF Switch A - VLAN 100 4 PIM Snooping (¥ H 1% & .
[SwitchA] display pim-snooping routing-table vlan 100 slot 1
Total 2 entry(ies)
FSM Flag: NI-no info, J-join, PP-prune pending

VLAN 1D: 100

Total 2 entry(ies)
(*, 224.1.1.1)
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1.5

151

1.5.2

Upstream neighbor: 10.1.1.1
Upstream port: GE1/0/1
Total number of downstream ports: 1
1: GE1/0/3
Expires: 00:03:01, FSM: J
(*, 225.1.1.1)
Upstream neighbor: 10.1.1.2
Upstream port: GE1/0/2
Total number of downstream ports: 1
1: GE1/0/4
Expires: 00:01:05, FSM: J

HH AT W, Switch A #17 Router C 5k 413%41 224.1.1.1 MZHFREIE, 17 Router D # R 41 4%4
225.1.1.1 (4B HHE .

T L& fE IR ZE
T AREESLIMPIM SnoopingL #E

1. MR R

ASHALAGE LI PIM Snooping L .

2. 9h

IGMP Snooping & PIM Snooping % 1§ g .

3. W3IBS FE

(1) f#H display current-configuration iy 2% IGMP Snooping F1 PIM Snooping iz 17 Ik

&K

(2) WRHAAHE IGMP Snooping, 15 5G7E R ZALE NEH igmp-snooping v 44 AT g IGMP
Snooping, #&JE7E VLAN ML R 25148 ] igmp-snooping enable 1 pim-snooping enable
#ir &l ik VLAN 1) IGMP Snooping i PIM Snooping.

() WA ERE PIM Snooping, 1571 VLAN #LE F {8 H pim-snooping enable iy & {1 f& VLAN
P ¥ PIM Snooping.

#R 5 T EPIMES H 28 TR UL B 4R 1R 23R

1. BFEIM KR

FER o R MBS R SC I &, 3554 T U PIM B HH s G VRIS 4 1 2

2. 9h

PIM Snooping ANAEXT 20 H AR SCHEATE AL, RIS 4Ed 20 o I NTBT R AR S b 57 10 Rk &S . N
THRERGIIREILE S, HAEK 2 B I BIA R SCAE VLAN ) 4%, LT E4E VLAN WiEH: PIM
Snooping A FHLEIFTE PIM B tha% F#AE - in AR SCHEIRE ) CEIERESR R EZ ThAE D, DLARAIE I
NI 3B 895 OB A AR SCHT M. BAIEAERZEILZAE I PIM B #%, w0 #5
A IINTBIRE R SOt 2 i Hee PIM BRI 28 I D0 IR . S SR PIM 2% b 2 kel sk, (HH
RALRIINNTR SR AME], A2 1% b 2B oI e 3 20 SR H -
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3. A 3B S 72

(1) 7£ PIM % Hi#8i%$2 PIM Snooping 22 #e AL 4% 10 _E{# H pim hello-option neighbor-tracking
A HE AR R ERER T R o

(2)  WIRAFAEARERS AT REAR i EREE DAL PIM B 2%, WFE 5G] PIM Snooping 2244l E 1) PIM
Snooping Hfig.
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H X

1= kI oI P 1-1
I B AV I N T OO 1-1
1.2 2BV LANT B AT S5 T A1 v vveerererermmmmrmeet e 1-3
1.3 BB BT T VLANEIZLEEVLAN o eeereereeie oottt ettt a s ae e st b e te e 1-3

TR TR el OO 1-3
1.3.2 BB T T VLANEIZLIEVLAN e crveereereeteeie sttt ettt ettt st 1-3
1.4 P B FE T T R LAV AN - ereeeeeinte et 1-4
OO LTt /- OO OO 1-4
) - OO 1-4
1.4.3 B B 2 BV AN Il cereeesernetntinsnn ittt et e e 1-5
1.5 Jit & 241 FEVLAN P IGMP SNoOPINgH R 28 0 K 5 KB ++vreeereereeeeeisnssss e 1-6
1.6 ZHBEVLAN B R A 2R ot 1-7
1.7 ZEFBVLAN BT S F] +oevvereeeeseeeesseese sttt 1-7
1.7.1 BT T VLANTI AL FEV LANTL B ZEAF] 1 vvreeereeeee i 1-7
1.7.2 T3 T A ZALFRVLANL LA evrveerrerresereenssertsesseesssesessssesssses st 1-12



1 HEEVLANE E
1.1 AIEVLANTE /Y

B 1-1 R, fEAESENAE ST AT, METARVLANT EPLIHost AL Host BFIHost CIHJ
FUER 43R4, =2 %% (Router A) 75 BT % B £ 5 FVLAN CRIEHLATE I VLAND
WSy Rk g — )2 B4 (Switch A)o IXAEREE % T 417 e IR 9%, tH45 = J2 WA 1 hn 7 &AM
fid,

E1-1 KRIE{TLHIE VLAN BT RYLEIE IR L

———  » Multicast packets VLAN 2
(0 viaN2 :
—> ‘ -
0 vians — Nodtn.
Host A
0 viAN4
VLAN 3
Receiver
Host B
Source Router A Switch A
IGMP querier
VLAN 4

(——( Receiver
Host C

A DA 21 VLAN Dhfefil paX AN il sl 5 )2 v LRCE T 413% VLAN 5, =2 B0 U dtalak
Hafe ik VLAN A SR Ak es R8s, M ANBAERE NI VLAN ARELHI—40, M5 4s
T TE, WIS T =R I

ZH4% VLAN A LU P A sz EUFIRC &y =
1. EFFVLANHEYLEIEVLAN
n K& 1-2 Fron, #ElcE EHLHost AL Host BAIHost C43J& AN Al ' VLAN.. 7£Switch A it & VLAN

10 K ALFEVLAN, B BT 1 VLANER B & 4 1% 41 38 VLANK T-VLAN, J-7E 41 3% VLAN A i BEIGMP
Snooping.
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E1-2 EFF VLAN HJ2E#E VLAN ==&

———  » Multicast packets

(0 VLAN 10 (Multicast VLAN)

VLAN 2

(0 wiAN2 :
—’ ‘ -
D vians s Roat A
Host A
0 ViAN4
VLAN 3
- > lssgl (——( 2 (——0 Receiver
If:m 3 Host B
Source Router A Switch A
IGMP querier
VLAN 4
_‘ Receiver
Host C

Bl 5ERE, IGMP Snooping 4 fE4LHE VLAN Hoxt i b i LV 3EAT 467, M7ES T VLAN Hx pk
D AT YEY . XA, Router A A4 38 EUE /e 4 4% VLAN N &Il ik 4y Switch A BIH,
Switch A 226 Ho 0 R 45 1% 41 3% VLAN N IS4G B2 11 VLAN.

2. ETFimOKYEBEVLAN

1 & 1-3 s, #ElcE EHLHost A, Host BRIHost C/3J& AN (9 ' VLAN, Switch A ER A
Fru 1 CRPER ML EE ) 3 hHybridZ8 7. fESwitch A ERCEVLAN 10 H4I#EVLAN, ¥
FH P S D FRR N2 Z A FEVLANY , 3R HIRVLANFI BT A F 7 VLAN A #5458 BEIGMP Snooping

E1-3 EFirOrY4H#E VLAN ~=E

———  » Multicast packets VLAN 2
(0 VLAN10 (Multicast VLAN)
——=0 Receiver
Host A
VLAN 3
GE1/0/2
- > E:Z: (—0 2 (——0 Receiver
oo GE/0/1 GE1/0/3 Host B
Source Router A Switch A | Ge1/0/4
IGMP querier
VLAN 4
——0 ‘ Recelver

Host C

Bl & e E, 24 Switch A B9 FH P i TR H AL IGMP #)SC], 2 A 4T B4 VLAN (1)
Tag Jf %4y IGMP #ifj#%, T/2& IGMP Snooping &t iJ LAZEZHHE VLAN Hot 4 ph % 1 R0 s 53 3
M7 — 4. XK, Router A HFHEAREEHE L 418 VLAN P S HIl—4 Jik4s Switch A B
A, Switch A 25K L0 R 45 %403k VLAN P T A ol 2 oty 11 o
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% i

o % IGMP Snooping #9448 ¥ Be B, vARI& W %% 0 A0 N 3% O M mAG, EAL “IP 4k
E4F” F49 “IGMP Snooping” .

e A % VLAN Tag t9i¥@/N%2, HANL “ZBEHR-AKM IR BT 749 “VLAN”.

1.2 4AIEVLANERE EEE BN

F1-1 4Hi% VLAN BB EFE &N

BEES 15 BB M E
Hic B 2 T VLAN ZH #EVLAN 1.3
W s L P e/ S 1.4.2
Wi B LT O 4R VLAN E—
At & 20 F% VLAN S 1.4.3
Fic & 40 3EVLAN P IGMP Snooping’ &k & 51 i K& nl ik 15

% i
EAEEEERNEE T ATFF VLAN fo 2 T2 0 692045 VLAN, WA T35 2 69484% VLAN 54584

1.3 BEEETFFVLANRIZAIEVLAN
1.31 BiEEE

ERCE LT 1 VLAN BIZH$E VLAN 287, 58l F 5%
o GIEANA VLAN
o {EAKTCE NAHFE VLAN 1) VLAN P {#GE IGMP Snooping

1.3.2 BEEETFFVLANBIHIEVLAN

T OE T EHUEEA VLAN BUE S 2048 VLAN, #REH P VLAN IS INEHZ A # VLAN Y, 8300k 41 4%
VLAN -7 VLAN,

F1-2 BEEE T F VLAN By4H1E VLAN

B®RAE we 15t AR
HARGHLE system-view
B B8 EVLAN A HIEVLAN, I . . Wik
HE A HEVLAN L multicast-vlan vlan-id BT, VLANASLALIEVLAN

1-3



#HR1E we

L RA

i) ZH 3B VLAN Y 8 17 VLAN subvlan vlan-list

BRSO, HIBVLANNE S TVLAN

% inm

o LEOALELT IP L3 H 098 E £ R A BB E 284% VLAN.,

o ZfeE AHA% VLAN #9352 VLAN X541,

o 2P| 2035 VLAN A 69-F VLAN L4 1, AR e 2 2045 VLAN 3 E ¢ 2845 VLAN 49-F VLAN,

o 283 VLAN 5 VLAN ¢4 83 R348t 2 4R 4.

1.4 BCEETixOEEVLAN

FEBC B T A28 VLAN I, /5 S50 B A1 i 1 PR, SR P I A e PO P P i 1 9450

FIHHE VLAN N .

i

o RAHFBVRKM#O R ERAEO LR Pk i E A VLAN 69550,
o —EVAMBUAETHEEAS LA, —ERGEZEVANE TaEEN BaldE A 2L,
s 0 LLALE T 498 B xd S AT 0 4L 6 BT 5k 1A AL

141 BEEHEE

FERCE T30 W 208 VLAN 20T, 75 78 LA N AR 55

o BUEAMINA VLAN

o {EAKICE MAHE VLAN [ VLAN T fE IGMP Snooping

o {EFTHIIN)T VLAN W #NAERE IGMP Snooping

1.42 BEEERPmARN

TS, BOE 7 1k Hybrid 2828, foF H 5 VLAN RS, #4445 VLAN Dy 9T & (19 H 7' VLAN.
RIG, BCEH P om0 SR VP4 VLAN BSOS Tag it X8, 2 & amat 414 VLAN 13
K H L. T 415 VLAN Tag AL SCn, &KL Tag 2o85 )5 1100 FUEE K o

#*1-3 EEERFPImOREM

1BRIE we

LRA

HANRGAE system-view
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#HR1E we AR

HANZZ LR
UE A B 2 AH | interface interface-type interface-number

VR B A
BN D418 | port-group manual port-group-name
T i I A B S Y link hvbrid et s b s " Ik ke 34 g0 >
Sy Hybrid2& port link-type hybri BeAg 5 LT, i R RN
AccessKY

T P i 1 )R8 VLAN . . .
ﬁgg}?ﬂ?ﬁ}ﬁlﬁjﬂ%)ﬁVLAN port hybrid pvid vlan vlan-id B KR, Hybrid st 1 B4

VLANJVLAN 1

V4 L 3 . o
f[}ﬁ,ﬂ?ﬁVEﬁNﬁ;iﬂﬂFm port hybrid vlan vlan-id-list untagged B s BLR . Hybrid s 0 R 1
=, E_Z:%'W'Tag uL ’ N
VLAN 1iiid

% m
A % port link-type. port hybrid pvid vlan #= port hybrid vlan 48 @N%, HHAIL “— 2
BAR-AKR A LF” T8 “VLAN”

1.4.3 BLELHIBEVLANIFO
B G T BN VLAN BLE N 4% VLAN, T8 P it 8 n 2% 2046 VLAN N ——8% 7T DAZEZH %
VLAN Wit 1, ta] DL S FE 45 e SL 0T 8 48 VLAN——X B FHEC & 7 20 558001
1. FELHIBVLAN A BL B 2HIBEVLANIR O
F1-4 7E4B1% VLAN RECE4HIE VLAN 0

BRI we 15 BB

ARG system-view
Hic B 45 E VLAN G 41 #EVLAN, I . _ A%
. multicast-vlan vlan-id
HENLHRVLANBLE AR, VAN R Z1EVLAN
Ti1) 2 $%VLAN Y 75 i 11 t interface-list ik
Hl4 R hn ort interface-lis . .

J P BATEO T, AREVLAN P & A b

2. im0 L EC & 4B VLANIK O
%1-5 frim 0 EERCELHE VLAN i O
R1E
ARG system-view

3
]

LRA




1R

A
<

LRA

fic & 45 & VLAN & 4 1%
VLAN, JF#3EA 4] VLAN

multicast-vlan vlan-id

BT F, VLANA 4L HEVLAN

LI
BRI quit
WANTRLRM | .
oA !nterface interface-type
B | g “7 interface-number 3 ‘
WL AR
S S ] 40 port-group manual
NI AR port-group-name

e i 1 P I AL HEVLAN

port multicast-vlan vlan-id

& inm

o HEOALELT IP L3k H 0938 & £ R A4 BB B 404% VLAN.,
o ZftE AH04% VLAN 69352 VLAN X415,

o —/ANimu RAEJE T —/AN44% VLAN.

1.5 BLEZHIEVLANKIGMP Snooping#: & RINAI R A2

FH P LU 4415 VLAN Y IGMP Snooping # kB2 I i KRB, 4T 414 VLAN I 4E4 1) 3%
TR BOE Bt KA 5, AR A0 B 1R I,

H AR T TMIER

%*1-6 BLEHIE VLAN H IGMP Snooping # % RIS AHE

1BRIE

A
AP <

bl

HENRGHE

system-view

fic 5 41 45 VLAN P9 IGMP Snooping

e AR TR B K K

multicast-vlan
entry-limit limit

B, HAIEVLANKIGMP Snooping

e R AT e K KB 2 2000
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=
F3+484% VLAN A IGMP Snooping 4 £ &R 69k K3 E#HATRE B, R AT 4045 VLAN W a9 &

REHKCBITTEEM, RAKRTHPFBRSZEER, 212 HDMRETOFENER, F
B L R4k 4R ) T 09 R

1.6 ¢BIBEVLANE RFNZE$P

e FIANCE G, MK N AT display a4 ] LB RIS S 41 4% VLAN (K470, Jiid
A Bl B UE N & R
F1-7 BiE VLAN R

1BRE we
= . display multicast-vlan [ vlan-id ] [ | { begin | exclude |
BEHBVLANKIE B include } regular-expression |

1.7 £H3%EVLANHL B fp 5 24451
1.7.1 ETFFVLANBYLEIEVLANEE & =451

1. AR EE K

e 1 K 1-4 fi7n, Router Aifiidiii [ GigabitEthernet1/0/1 &% (Source) , it
GigabitEthernet1/0/2 i%$#%Switch A; Router A F1Z21T7IGMPvV2, Switch A~Switch C_E#{IZ1T
WA 2 [(JIGMP Snooping, Jf HiRouter A7E *4IGMP £ 45 .

o HIBIEMAIRN 224.1.1.1 RIEHFE LI, Host A~Host D #l /2 i%2H F 4 20504 (Receiver),
H73 5T VLAN 2~VLAN 5.

o 7 Switch A FFLE ST 1 VLAN (413 VLAN, {ff Router A ifi i 20 #% VLAN [1] Switch A
Ty JEANE P VLAN 18 ML) A 4 36 i
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2. AW
El1-4 EFF VLAN BY4H#E VLAN B E4H W
Source IGMP querier

GE1/0/1 Router A
1.1.1.2/24

GE1/0/2
10.110.1.1/24

1.1.1.1/24

Switch A GE1/0/1

Switch B G, Switch C

GE1/0/2

Receiver
Host D

Receiver
Host C

Receiver
Host B

Receiver
Host A

VLAN 2 VLAN 3 VLAN 4 VLAN 5

. EMEVE

(1) FHE P bk

I ] 1-4 TOE A8 L P HBYE R 7 ROHE R, EAATE B 5 AR

(2) Hd#E Router A

# AHRE 1P L3RS tH, 76 &4 10 EAEBE PIM-DM, JE4E ML 1 GigabitEthernet1/0/2 4§ #E IGMP .

<RouterA> system-view

[RouterA] multicast routing-enable
[RouterA] interface gigabitethernet 1/0/1
[RouterA-GigabitEthernetl1/0/1] pim dm
[RouterA-GigabitEthernetl/0/1] quit
[RouterA] interface gigabitethernet 1/0/2
[RouterA-GigabitEthernetl1/0/2] pim dm
[RouterA-GigabitEthernetl/0/2] igmp enable

(3) Kl Switch A

# 4= A {fi i IGMP Snooping.

<SwitchA> system-view

[SwitchA] igmp-snooping

[SwitchA-igmp-snooping] quit

# G2 VLAN 2~VLAN 5.

[SwitchA] vlan 2 to 5

# it E i I GigabitEthernet1/0/2 24 Trunk i 11, Jf fo¥F VLAN 2 Fil VLAN 3 18 id .
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[SwitchA] interface gigabitethernet 1/0/2

[SwitchA-GigabitEthernetl/70/2] port link-type trunk

[SwitchA-GigabitEthernetl/0/2] port trunk permit vlan 2 3
[SwitchA-GigabitEthernetl/0/2] quit

# It & i 11 GigabitEthernet1/0/3 & Trunk i 11, 781 VLAN 4 F1 VLAN 5 @i .
[SwitchA] interface gigabitethernet 1/0/3

[SwitchA-GigabitEthernetl/0/3] port link-type trunk

[SwitchA-GigabitEthernetl1/0/3] port trunk permit vlan 4 5
[SwitchA-GigabitEthernetl/0/3] quit

# Qi VLAN 10, {511 GigabitEthernetl/0/1 ¥ n#)i% VLAN 1, Jf7Ei% VLAN HN1fifE IGMP
Snooping.

[SwitchA] vlan 10

[SwitchA-vlan10] port gigabitethernet 1/0/1

[SwitchA-vlan10] igmp-snooping enable

[SwitchA-vlan1l0] quit

# [iL'E VLAN 10 4 414% VLAN, F£H VLAN 2~VLAN 5 #[FLE A iZ414% VLAN 17 VLAN.
[SwitchA] multicast-vlan 10

[SwitchA-mvlan-10] subvlan 2 to 5

[SwitchA-mvlan-10] quit

(4) & Switch B

# 4Rl i IGMP Snooping.

<SwitchB> system-view

[SwitchB] igmp-snooping

[SwitchB-igmp-snooping] quit

# Qi VLAN 2, 51 GigabitEthernetl/0/2 £ VLAN 1, J7E1% VLAN P{fEE IGMP
Snooping.

[SwitchB] vlan 2

[SwitchB-vlan2] port gigabitethernet 1/0/2

[SwitchB-vlan2] igmp-snooping enable

[SwitchB-vlan2] quit

# @) VLAN 3, 3l GigabitEthernet1/0/3 s nEli% VLAN #1, Jf{Ei% VLAN WAfgE IGMP
Shooping.

[SwitchB] vlan 3

[SwitchB-vlan3] port gigabitethernet 1/0/3

[SwitchB-vlan3] igmp-snooping enable

[SwitchB-vlan3] quit

# Jit H i I GigabitEthernet1/0/1 24 Trunk w11, Jf fo¥F VLAN 2 Fil VLAN 3 18 id .

[SwitchB] interface gigabitethernet 1/0/1

[SwitchB-GigabitEthernetl/0/1] port link-type trunk

[SwitchB-GigabitEthernetl/0/1] port trunk permit vlan 2 3

(5) MHc#E Switch C

Switch C FIC % 5 Switch B AL, AT B i Rl .
(6) O E ML E AR

# &F Switch A LT 404k VLAN (15 &

[SwitchA] display multicast-vlan
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Total 1 multicast-vlan(s)

Multicast vlan 10
subvlan list:
vlan 2-5
port list:
no port
# 71 F Switch A I IGMP Snooping 21 #%& 41 (1145 &«
[SwitchA] display igmp-snooping group
Total 5 IP Group(s).-
Total 5 IP Source(s).
Total 5 MAC Group(s)-

Port flags: D-Dynamic port, S-Static port, C-Copy port, P-PIM port
Subvlan flags: R-Real VLAN, C-Copy VLAN
Vlan(id):2.
Total 1 IP Group(s).-
Total 1 IP Source(s).-
Total 1 MAC Group(s).-
Router port(s):total 0 port(s).
IP group(s):the following ip group(s) match to one mac group.
IP group address:224.1.1.1
(0.0.0.0, 224.1.1.1):
Host port(s):total 1 port(s).
GE1/0/2 D)
MAC group(s):
MAC group address:0100-5e01-0101
Host port(s):total 1 port(s).
GE1/0/2

Vlan(id):3.
Total 1 IP Group(s).-
Total 1 IP Source(s).-
Total 1 MAC Group(s).-
Router port(s):total 0 port(s).
IP group(s):the following ip group(s) match to one mac group.
IP group address:224.1.1.1
(0.0.0.0, 224.1.1.1):
Host port(s):total 1 port(s).
GE1/0/2 D)
MAC group(s):
MAC group address:0100-5e01-0101
Host port(s):total 1 port(s).
GE1/0/2

Vlan(id):4.
Total 1 IP Group(s)-

Total 1 IP Source(s).-
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Total 1 MAC Group(s).-
Router port(s):total 0 port(s).
IP group(s):the following ip group(s) match to one mac group.
IP group address:224.1.1.1
(0.0.0.0, 224.1.1.1):
Host port(s):total 1 port(s).
GE1/0/3 D)
MAC group(s):
MAC group address:0100-5e01-0101
Host port(s):total 1 port(s).
GE1/0/3

Vlan(id):5.
Total 1 IP Group(s)-
Total 1 IP Source(s).-
Total 1 MAC Group(s).-
Router port(s):total 0 port(s).-
IP group(s):the following ip group(s) match to one mac group.
IP group address:224.1.1.1
(0.0.0.0, 224.1.1.1):
Host port(s):total 1 port(s).
GE1/0/3 ()]
MAC group(s):
MAC group address:0100-5e01-0101
Host port(s):total 1 port(s).
GE1/0/3

Vlan(id):10.
Total 1 IP Group(s)-
Total 1 IP Source(s).-
Total 1 MAC Group(s).-
Router port(s):total 1 port(s).-
GE1/0/1 ()]
IP group(s):the following ip group(s) match to one mac group.
IP group address:224.1.1.1
(0.0.0.0, 224.1.1.1):
Host port(s):total O port(s).
MAC group(s):
MAC group address:0100-5e01-0101
Host port(s):total O port(s).
H AT I, IGMP Snooping 7EZH4% VLAN (VLAN 10) 45 i g im 11, 1454 F VLAN (VLAN
2~VLAN 5) FPEES & [ RO
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1.7.2 ETFim ORY2HIBVLANED & 24451

1. AR FEXK

. fn & 1-5 fizn, Router Aifiid i 1GigabitEthernet1/0/1 #4240 4%UE (Source) , i i [
GigabitEthernet1/0/2 % #:Switch A; Router A [IZ{TIGMPv2, Switch A FIZAfThA 2 1)
IGMP Snooping, JfHiRouter A7t 4IGMP A i) % .

o FIRMAIEL 224.1.1.1 KILAFFLIE, Host A~Host C# 2 %A E 4Lt #:0# (Receiver),
H4r5JE T VLAN 2~VLAN 4.

o HId{E Switch A LJCE 3L T3 1404 VLAN, 1§ Router A il it 414% VLAN [ Switch A 4y
JEAFE P VLAN 1) L0 A AR A8k -

2. AW E

E1-5 EFimOaI¢E#E VLAN B EH M E

Source IGMP querier
GE1/0/1 Router A
1.1.1.2/24
1.1.1.1/24 GE1/0/2

10.110.1.1/24

Switch A GE1/0/1

I
GE1/0/2 @ GE1/0/4

GE1/0/3

Receiver Receiver Receiver
Host A Host B Host C

VLAN 2 VLAN 3 VLAN 4

S EEVE

(1) FBE P Hhhk

T ] 1-5 0E & L R IPHBIE RO 7~ IO HE R, AT B e R

(2) Hd#E Router A

# AHRE 1P 43RS tH, 76 &4 10 EAEBE PIM-DM, JE4E F ML 1 GigabitEthernet1/0/2 FA{#E IGMP .

<RouterA> system-view

[RouterA] multicast routing-enable
[RouterA] interface gigabitethernet 1/0/1
[RouterA-GigabitEthernetl/0/1] pim dm
[RouterA-GigabitEthernetl/0/1] quit
[RouterA] interface gigabitethernet 1/0/2
[RouterA-GigabitEthernetl1/0/2] pim dm
[RouterA-GigabitEthernetl/0/2] igmp enable
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(3) Md'E Switch A
# 4= Al i IGMP Snooping.

<SwitchA> system-view

[SwitchA] igmp-snooping

[SwitchA-igmp-snooping] quit

# G VLAN 10, 51 GigabitEthernetl/0/1 ¥ n%i% VLAN 1, Jf7Ei% VLAN P AliEE IGMP
Shooping.

[SwitchA] vlan 10

[SwitchA-vlan10] port gigabitethernet 1/0/1

[SwitchA-vlan10] igmp-snooping enable

[SwitchA-vlanl0] quit

# 0% VLAN 2, FE7F1% VLAN WAfE IGMP Snoopings

[SwitchA] vlan 2

[SwitchA-vlan2] igmp-snooping enable

[SwitchA-vlan2] quit

VLAN 3 5 VLAN 4 (e E 5 VLAN 2 AL, B i R

# i & ¥ I GigabitEthernet1/0/2 24 Hybrid 25874, 47 VLAN 24 VLAN 2; 7t VLAN 2 Fil VLAN 10
R oscia, H AT Tag.

[SwitchA] interface gigabitethernet 1/0/2

[SwitchA-GigabitEthernetl/0/2] port link-type hybrid

[SwitchA-GigabitEthernetl/0/2] port hybrid pvid vlan 2

[SwitchA-GigabitEthernetl/0/2] port hybrid vlan 2 untagged
[SwitchA-GigabitEthernetl/0/2] port hybrid vlan 10 untagged
[SwitchA-GigabitEthernetl/0/2] quit

GigabitEthernet1/0/3 5 GigabitEthernet1/0/4 L% 5 GigabitEthernet1/0/2 FHEL, Hc Bk R .

# L& VLAN 10 J41#% VLAN.

[SwitchA] multicast-vlan 10

# #4311 GigabitEthernet1/0/2 %] GigabitEthernet1/0/3 ¥ N #1414#% VLAN 10 4 .
[SwitchA-mvlan-10] port gigabitethernet 1/0/2 to gigabitethernet 1/0/3
[SwitchA-mvlan-10] quit

# iL i 11 GigabitEthernet1/0/4 )& T-41#% VLAN 10.

[SwitchA] interface gigabitethernet 1/0/4
[SwitchA-GigabitEthernetl/0/4] port multicast-vlan 10
[SwitchA-GigabitEthernetl/0/4] quit

(@) Felie B AR
# 1A Switch A LA 414% VLAN 115 &

[SwitchA] display multicast-vlan

Total 1 multicast-vlan(s)

Multicast vlan 10
subvlan list:
no subvlan
port list:
GE1/0/2 GE1/0/3 GE1/0/4

# #1% Switch A I IGMP Snooping 20 4% 20 115 15
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[SwitchA] display igmp-snooping group
Total 1 IP Group(s).
Total 1 IP Source(s).-
Total 1 MAC Group(s)-

Port flags: D-Dynamic port, S-Static port, C-Copy port, P-PIM port
Subvlan flags: R-Real VLAN, C-Copy VLAN
Vian(id):10.
Total 1 IP Group(s)-
Total 1 IP Source(s).-
Total 1 MAC Group(s)-
Router port(s):total 1 port(s).-
GE1/0/1 )
IP group(s):the following ip group(s) match to one mac group.
IP group address:224.1.1.1
(0.0.0.0, 224.1.1.1):
Host port(s):total 3 port(s).

GE1/0/2 [®)
GE1/0/3 )
GE1/0/4 ®)

MAC group(s):
MAC group address:0100-5e01-0101
Host port(s):total 3 port(s).
GE1/0/2
GE1/0/3
GE1/0/4

AT W, IGMP Snooping 4t — 7 413% VLAN (VLAN 10) H 4k 4% 1 o R % 52 5 1 o
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1 mmewse s
@iﬁﬁﬁ

o KRIFTH 0995 BRKIEAT T B b il by = Bk &

o MIEHH AN TIIE B0 HZED, GFEVLIANED, ZEOKMH0SE, =&
VAR W 5% O R IGAREL B ) = BAER 690 A KMk O, A KA KM% 0 AE Xk a9 34E, H AL <=
EHR-ARKRNZHEELRF" T8 “UARKNBTRE”,

1.1 HIBFXBEEAE N

TEA RIS, RS tHRI L R 9y =Mk

o TGAUFRE PG — M A S R R, W PIM %3 (PIM Routing-Table) ;

o  HKARBHBErN AR NG LELS LA KA B4R X (Multicast
Routing-Table) ;

o HIEH: Kk F (Multicast Forwarding-Table) % H] T2 B 20 3% Ko (14 4 .

MR R —41 (S, G) RI4IL, Hi (S, G) FKntidi S M AIFRA G Ik 20 ki 1 2% th
5 R e TS H 2 SRR 2 P A A 0 b DS, D) G R B 3 v R B ey 22 bl 38024 ol ) ZH 4 B
e o A AR LR i T AR A SRS, AL B R R R Gk S L LR B el OF R R B AR AR

1.1.1 RPFHZEH &

YRR B USURHT-B0 A 1 PR 4 4 . MBGP % s 5 5 A 8% ol 61 g 0 4% i h R 000 414%
A B A A R i R i, 2 T RPF (Reverse Path Forwarding, i i) i 425K ) fafr
B, AR CR 2 0% 250 4hs B BV TR AR R BR AR A A, (7] N3 BE 3E S b T2 Ao Jt DT 7 36 1 Y A 2%

1. RPFI&E I FE

PAT RPF KL 2 I MH A2 PR % . MBGP (85 b ol 21 45 5 A % 1 -

o FARRER R PR T RIE A B 0 B R A

o MBGP & HEAL LA 1Rt 15 B

o FFERABHFR DA TH P EL T TESIE R C M RPF B HE .

HPAT RPEIGETING, B as A3k ik i . MBGP i R A ET A %, BiA AR

(1)  ESE, AR R . MBGP Bt R A4 FE A I R b &k — S m L

o DL4RITIE” 1 1P bl H ik A RS 3R, A BRI — A UL AR . R AR I
RO RPF 20, F—Bkh RPF 48 . B H8iA ok H RPF 48 Ho % RPF 2 Fii
B ALIEAR ST I B A2 DR S 30 A% b ) g i B 458

o UL URTIE” I IP bl H A MBGP B K, AEIEI 4 MBGP . %)
NERITF o8 RPE #2110, F—Bkh RPF 48 %,
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o DLCIRICYET I 1P Mkt g di e bk A SR AR RSB AR, a4 A
X} R R IR € T RPF 4 0 R RPF 4 )i .

(2) G, NI =gtk ik — 44N RPF ¥ -

o WURNCE TR B UUE Rl AN IX = 4 i i i AR K VERE IR 4 i s iR ix =
0% AR —FF, WIEFE e e s B4 2% el s R e AT AR S AR AR TR, 4 R
A H. MBGP B HU3% s b 07 30T 5 ¢

o IR AL EIZ B UCELE Rt MIAOX =4k Btk tH L Se G dm s AR 4 B el s iR
EATHA AN, W AR A . MBGP 1. SR iU 3 T3 4%

%
SR AR A ) B IR, “JRR” PR A Bk ST

o 4R BATIR I L MR B E X RP ( Rendezvous Point, L4 .5 ) ) SPT ( Shortest Path
Tree, RAAHRART) HATEH, WAAIBRA “BRIOR” 34T RPF 42

o JuE BATIR LA RP 24205 49 RPT ( Rendezvous Point Tree, 2F#)) #4454y, KE L
L% R B RP 694045 R M RPT BAT4E4r, NAFA RP A “RIR” #4T RPF A%

e R LHFTIRIAH BSR (Bootstrap Router, §53%d 3% ) 1R, BM BSR 3| &% 695828
ATHE4r, MA BSR A “4RSUR” H#EAT RPF A &,

A % SPT.RPT. 2044811 RPT. RP #= BSR #9422, 5 AL “IP A% B B 4557 F 49 “PIM” .

2. RPFi&E fE 4R IBEE & PRI

X AF— AN R ) A B OO T RPF KL A A 25 % th iy R R g, i i) 4L 4% e e 2 ml LA

FEIXAN ) o AE T AR I A R R, SR B (S, G) I RPF 2 HiE%h (S,

G) RINMAFEN . M AR B AL (S, G Ja, ErRAMmELKE:

(1) WP KR RALE (S, G) RN, WXHZIRCHAT RPF KA, 1L RPFE:I/E A
B, g OOCHE s BRI N R T, JF TR BIAIR k&

o AT CEBRRA MO IEEH RPF B, W) RPF A Ailad, 16 B it 1 3 A%l 3

o FHZISCSEBRRAMB ORI RPF D, W RPF /A M, F %R .

(2 WHRAMEHEERP OAE (S, G) RI, HIZMCLhrRIAMEE 05 N DAHITE, 01 Jir
A 10 % D e R A% AR S

(3)  WIRAIIEE RFH OAFLE (S, G) RIN, (HZIRSCSLFFIAME 05 N DURICEL, st ik
WLHAT RPF Kt :

o FHRPFIHIOGASZEO 2, WU (S, G) RINIEM, FFXAM A REILHIIR I,

o I RPFHELIGAZELOAR, W (S, G) RIMC N, TH2EAZEOFEF N RPF#,
U AZ AR ST SEBR BIIA (14 11 1 & 30 RPF #2101, W 1) T 16 2 1 e RZaioss, & WP L % 57

w21 R, R AR i, RECEMBGP, Switch C_ B AR E A%k #r A&l b, 4l

R (S, G) WMNALIRYE (Source) F#:U# (Receiver) HISPTiEfTf&4. {8 Switch C L

AR KL OAEAE (S, G) RIL, Hidxp A M A Vian-interface20.
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El1-1 RPF & 358

IP Routing Table on Switch C

. Receiver
Destination/Mask Interface Switch B

192.168.0.0/24 Vlan-int20

Vlan-int10
Source

192.168.0.1/24 Switch A

Receiver

<
<

Vlan-int10

Vlan-int20

—» Multicast packet
ulticast packets Switch C

o WIRZARRSCNFL N Vian-interface20 #ik Switch C, 5 (S, G) FINHI AR LIAHILAL,
W 1) BT 1 1 e AR S

o IIFZALIEMSC B Vian-interface10 £)1A Switch C, 5 (S, G) I AEIIAILHL,
AT RPF f . J8 A4k ki 2 R I ENL Source (W42 1 (B RPF #£11) 2
Vlan-interface20, 5 (S, G) RIPAEE N —H. X (S, G) RIVEIEMN, %L
kAR H R, RPFRIERM, T2EF %R,

1.1.2 {AHERHZSIRE

AR S i RPF A EZRYE 2 — o R RARN ARSI AR, AARER A AT LUR ikt
AL

1. MTRPFIEH

HH, AR RS A SRR AR, AR A A i AR S R AT IR o R AT G A
A LA RPF i, Mo A S G5 — 4% 55 R AN R (1A% i 42
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E1-2 %% RPF B TEE

Multicast Routing Table Static on Switch C

Source/Mask Interface | RPF neighbor/Mask

192.168.0.0/24 | Vlan-int10 1.1.1.1/24 Receiver

Switch B

——» Multicast packets

Multicast static route Vlan-int10

1.1.1.1/24

Source Vlan-int10 Receiver
1.1.1.2/24
Vlan-int20
192.168.0.1/24 Switch A Switch C

W 1-2 fioR, 4R e B A IS e, Switch CEIZH4% T (Source) FIRPFAR)E
Switch A, MSource’k H 4 #1= B ¥sSwitch A—Switch CHIER 2%, HHikikic—58, M
Switch C_FICE T AIEH A H, $55E M Switch CE|SourceffJRPFAL J= JySwitch B J5, MSource
K RS RS UL % 4e, W Switch A—Switch B—Switch CIRIHT 42 & %

2. 51#ERPFIH

24 R0 4 (R BRI A BT ISE, T RPFE 3% 0 kA T S 3 B AE N s i & . o]
DL o fic B A 4R A At LLAE A RPF B8 H, AT 61 21 4% 4% i 2 0 AR S 4 4% B i 5

E1-3 %7 RPF AT EE

Multicast Routing Table Static on Switch C

Source/Mask Interface | RPF neighbor/Mask OSPF domain
192.168.0.0/24 | Vlan-int10 1.1.1.1/24 Switch D Receiver
e
Multicast Routing Table Static on Switch D
Vlan-int20
Source/Mask Interface | RPF neighbor/Mask 2.2.2.1/24
192.168.0.0/24 | Vlan-int20 2.2.2.2/24
Source RIP domain Vian-int20 Receiver
Vian-int10  Vlan-int10 2.2.2.2124
1.1.1.1/24 1.1.1.2/24 ®
E—S — > > — >
192.168.0.1/24 Switch A Switch B Switch C

——— Multicast packets Multicast static route

w1 B 1-3 iR, RIPHSS OSPFIs 2 [A) SEAT 36 4% 1 B 25 0 224 9 28 v 8 T B A 6 5 A 1% 1 ), OSPF
BN ECE (Receiver) ANREEIRIPIL N 413U (Source) Frk IS B 47 Switch C



FSwitch D_EIHCE T AHFEE AR, 43745 2 M Switch C#lSourceffJRPFAL )&k Switch B, M
Switch D#l|SourcefJRPFAL & A Switch C Ji5, Receiverfifi figlt2|Source X H I AHFE S B T .

% i

o ZHIBHAKHUERRETH A RPFAL, M RGEH THFAIEHIEE L, M IHA RPF #4
4,

o LHIEFHAMGNAEITBEWYEIERGRE AN, ROVUIETHF XS HREFIAL LK TR,

1.1.3 FEHRENERAEEA

W 28 T AT BEAEAE A SCRFA R U Bt 25 o WAHFRIE (Source) I 2H 7 ECHE 1 20 36 1 b #4812 ik
R, AE —BEER S AN SRR U UUNT, AR R B AN B B IR o eI, T I A AL T R Y By
Uity (A 4 3% i th 2 22 ST % 3E, 5040 1Pv4 over IPv4 F%iE . GRE (Generic Routing Encapsulation,
TR B e ) BRIEAE, W LASEILS B ) B A R B A He . A1 CREE A GRE BEIHE 1) TE 4
A, HESW CZREARIPILSBRCETR S il “BEiE” 1 “GRE”.

El1-4 {EAEARLEARIE

RRRRRR

Multicast router Unicast router ~ Unicast router

Switch B Receiver

Source Switch A

un B 1-4 s, fESwitch ARISwitch B2 M 7 iCGRERSIE . Switch AN AR £ f0 5 57 s ik I P
ocH, 2R AR K, AR BIREIE ) — i Switch B. #RJ5, Switch BRFRFRIPHR L
oL, ARSEIEAT A R

L AT BRI (P o C B T SRR A B el DU R PR A rT LAl i PR T A . A TR bR
LR T AR BRI AR, AT DALEREE i S A RS e, DA R AR (A A BE T
i FH B 1

1.1.4 ‘AIBRIZIRER

Multicast traceroute (ZH % 4% 472 R i ) FH R R B 2H 36 5500 I 26 — B 21 B i — k% Eh 2 BT 28 1 ) 6 42
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1. Multicast traceroute & A& #t:&

(1)  fJo Bk #% (Last-hop Router) : SRR 28— Nz D 1P Huhik 545 e bk 7E [A]—
ANBN, B&MRYIGE, HAEW % 0 Bt R e AR IR AR A AR, TIFRIZ I B35 R
o — Bk FH A -

(2) Bk hies (First-hop Router) : 5521 #BUE 5% I EK 128

(3) AuI#y (Querier) : ik 4R EREL 1) 4% o

2. Multicast traceroute3k 3Cf&j 41

Multicast traceroute # 3t —MHFERI IGMP 30, 5358 IGMP i SC X 7E T HR RSB A

OX1F/OX1E, HH:H K 1P Huht ok fd& ikl . Multicast traceroute #3042 Ky DL T =255,

e Query . FMFLBN OXIF

e RequestIr3C: KMFEN Ox1F

. Response i : KA F B OX1E

3. Multicast traceroute 174 1%

(1) Aridigs ) dn — ki th A% 0% Query 35

(2) o Bk A e R K Query HR TS In A i 5 5 s B AL el Request 30, Ak L
WEAR JE e ) FLRRE & %1% Request 3 ;

(3)  dmJa K H 2% B A BB 18 AR — B E Request #3025 B IN—Ama S 8 e, 9 ) L

AT PR R
(4) Bk HARAEI R Request - 35, B HAAHR SR KA Response 30, [ AT ) 2% B 4% &
IESEREIAHR L

1.2 HBFARSHAEEESEN

*1-1 HBRBRSRAREESEN

BEES iR FHECE
T REIPZL#i% h Wik 13
W B 2 R A el Ak 1.4.2
TiC 7 20 47 i e SR Ak 14.3
M 20 1 8 B S 3 R iC B A AR e R Y Ak 14.4
MC B A AR e B R Ak 145
PRIERZH FE R A s A1 Ak 1.4.6

==
A =

IP 23R Z M IP 3t M A, st 230, B AR ETMIP MG, A3E44E F R aeidid
MNP Motk Py B 6 P ER AT At Ardb &, T R Aeifit £ IP stk AT B Aedb K. H A L. A IP dbit
MmN E, HAN “ZEFE AP kSR EIT F4h CIP i |
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1.3 {EEEIPLHIFERH

FERC BTN = )2 MR IIREZ AT, A0 SE AL RE 1P Ak
1. fEREZ WL o B IPLE & % E
FR1-2 [EREAMISLHIAY IP BRI

B®RIE we 15t BR
HANRGE system-view
. ) Wik
L REIPZH 175 1% multicast routing-enable

BT, IPLLIEE b T RS

2. {FEEVPNIL I A pYIPLAIE S
F<1-3 {F4E VPN sy IP AIB K H

BRIE we WERA
ARG system-view
B VPN, FREN | : .
VNS 60 ip vpn-instance vpn-instance-name
fic E VPN L4 FJRD te-distinguish te-distinguish Lk

S route-distinguisher route-distinguisher

? ’ BT, VPNSZBIZEARD
. ) ik

{F REIPZH 175 1% multicast routing-enable

BRAATE LN, IPALREHE th b T R RS

i

A % ip vpn-instance #= route-distinguisher §4-49i% /43,

“MPLS L3VPN” .

WAL “MPLS +44%" + 4

1.4 BEERERHS®E A

141 BEEHEE

FERC B AR T S Fe R 20, it sE L MRS

o PCEA AR P, SN 4R B
. fii'E PIM-DM (& PIM-SM)

FERC B ALt S R i, it R LU 2

o SRR RN BN M R H

o HIEFIRRINERNRINEL
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1.4.2 BLERIEERSIREH

A E AR, TRk Sk AR e 4L IR M AL IR SR 2 RPF #2088 RPF 4R J& . ZEMHBR 2
B B4 AH AR A B N, BETT I8 undo ip rpf-route-static iy A MR TR & MU A R A R, B
n[ii it delete ip rpf-route-static fir & MR AT A 4L A 5

Fz1-4 BLEHBEERSIKA

1RIE we AR

ARG K] system-view

ip rpf-route-static [ vpn-instance vpn-instance-name ]|
source-address { mask | mask-length } [ protocol [ process-id ] ] Wik

fid B4 At | [ route-policy policy-name ] { rpf-nbr-address | interface-type | & ism R, B
interface-number '} [ preference preference ] [ order O R A IR
order-number ]

MR B A 2 i 2

Bl delete ip rpf-route-static [ vpn-instance vpn-instance-name ] Tl ik

==
A =

FEEAEFHAR BN, & RPFALENED XA R = BV KM#ma ., Z ZRAEH 0. Loopback 3%
o R VLAN 42 af, I 488 45248 2 (interface-type interface-number) 97 X k457 RPF 4f
JE, MR ER 483 (rpf-nbr-address) 497 X..

1.4.3 ELERERBEREE

A AC 5 2 7% 3% o 4 4 R e R DU TG J U SR BERPF % . A CRPFIE HUE BRI TE 4 N2, 1S
“1.1.1 1. RPERAGIRE” 75, sbAh, Tl o AR g 2 4k U el SR YR 4L A T L ) S 28 20 41
BT LALAFAE 2 2 AL FR B LI 1) R 28 0

1. ECE 2 W S5 o ) 28 4 B BR SR R

F1-5 Bo & WISKP) o Ay 2R 1 B Eh SR A%

HRAE we il
HANRGAE system-view
i 5 4 B K DU fC nlik

multicast longest-match

EPERPFHS H FAENEOLUT SRR Sdee e ¥ B 1 4 9 RPF I

fic B X 414% R E | multicast load-splitting { source | MiE
T drm | source-group } AT, AT EEAT &S0
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2. Bo B VPNl A Y4B 18 3% HH SR A%
%1-6 ELE VPN 325 dh g9 4R #E 3% HH R R%

BRI we 15t BB
ARG K] system-view
HEA VPN IR ip vpn-instance vpn-instance-name
nl ik
i i HER g K DT P 3 .
SRPRE multicast longest-match BN T, R S G 1 B e 1
RPF#

it 0 4L FB R HEAT | multicast load-splitting { source | | "%
Hdg s source-group } BB ILT, AT AR AT R 800

N
TEE

multicast load-splitting 443t 3% PIM R4 3K,

1.4.4 BLERIBELASEHE

IR EAE L8 I R FAN IR IR TCTA BRI REAS ARG L (0 AR A5 S A 200 52 P 0 B P9 A
o H AT AFEFT A SCRPALIR AL A 3% BB B A AR AL A S T . RS SOL T da g
U F AR AL E 7T, R RR RS H M R S A S AL RS, s bR R A E A
PO ERCE TSR RGL TR, B AREMIZEL D R AR CRFEANUA A IE RSO, A
AE A Z % DAL R R S

F1-7 BoEBIBELSEE

BE we WEAR
HANRGAE system-view
REANE O interface interface-type interface-number
iR 5 ] S e 1 multicast  boundary  group-address Wi
t mask | mask-length } BRI, ST IR AL R0

1.45 BLERIBEARSS

i £ s A RIS R LR B AR SCER AR S A N R e A AR I B, LA G R R I 2 T RE AR
A AL, T 20 2R RE T B I AT LURRAE S B W 175 DA 55 PE fE 2250 2 Hi e Bk
R IR AT IR S SRALFB e A Rt R T e BB/ T i e, R A H SR IO A
LR a2 i 2H B e SRR, [ IRt TG 3 I i P 2L 8 e B T

R A N REAS M R  HRRBAE RSO R RS FATAY RSB AL B 2%
I33Zo FP AT IR S B 4L I 155 DU 55 1 BE 2SR O0T A i e A 3R b L R IR AT B0 (BRI
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B OVEOH D dEATBRE], DAZRAR R th a B0 S s g o i LB A AR e R AR IR B KN AT 1m0 H I
FAEAN T2, JUGE A H AT SO AN S 2B, 6 20 e 4 i e B SORMER (R
B M AT R RS I B R

1. BEENMEHRRBEBERARESE

#*1-8 BEAMLAIPMARELAREE

1BE we 5L AA

ARG K] system-view

L B 4L 3% 5 R K | multicast forwarding-table | "TiE

RIHL route-limit limit TRAIEGLT AR R I R KR I54 0 2000

Pic B 4 AL A AR T lticast f ding-tabl T

4k 4 7 | multicast forwarding-table A _

H‘J%ﬁ?ﬁ%é‘liﬁxﬁ downstream-limit Iim?t BRATEDOL N, AR R AR I B K R AT R 8H

h128

2. BEEVPNLAIh Y EIBEARE S
#*1-9 BLE VPN LHIhaYABRA RS R

il kit oL
BARGALIE system-view
HE VPN S 10 [ ip vpn-instance

vpn-instance-name

fic B L% ) R 13K | multicast forwarding-table | "TiE

I route-limit limit B AL g B T 2000

B B R A AR 5 R R T | multicast forwarding-table ik

MR FAF A | downstream-limit imit i%%u“%?ﬁ R, B HR 2 FE T B R AT AT S H
%128

1.4.6 EREFAIBEIERIEHIKE

FIAEAT AL R AT mtracert iy R ER ER LR Kt 2R — Bh B m— Bkl i as el (1 A2
#*1-10 RERBIBEIRERRMIREG

#BR1E we AR

mtracert source-address [ [ last-hop-router-address ] Wi

LA 0 i
SRERAUR A (e | TS SO0 O ————

1.5 HIEE S5 A RIRFYETH

TEse R, AEALRERLE FHUT display fir4 il LL B R BG AL B 15 4 RIS, il
B BT BRI AR
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EH AL R T reset fiv 4 T LG BR AR i S R ST B
F1-11 HFERB SR LB RFNYER

1RIE

AL
AP <

AR AIFL B

display multicast [ all-instance | vpn-instance vpn-instance-name ]
boundary [ group-address [ mask | mask-length ]] [ interface interface-type
interface-number ] [ | { begin | exclude | include } regular-expression ]

AR KRB

display multicast [ all-instance | vpn-instance vpn-instance-name |
forwarding-table [ source-address [ mask { mask | mask-length } ] |
group-address [ mask { mask | mask-length } ] | incoming-interface
{ interface-type interface-number | register } | outgoing-interface { exclude |
include | match } { interface-type interface-number | register } | statistics |
slot slot-number ] * [ port-info ] [ | { begin | exclude | include }
regular-expression ]

A R K AR IDFE &

display multicast [ all-instance | vpn-instance vpn-instance-name ]
forwarding-table df-info [ rp-address ] [ slot slot-number][ | { begin | exclude
| include } regular-expression ]

AR RS S

display multicast [ all-instance | vpn-instance vpn-instance-name ]
routing-table [ source-address [ mask { mask | mask-length } ] | group-address
[ mask { mask | mask-length } ] | incoming-interface { interface-type
interface-number | register } | outgoing-interface { exclude | include |
match } { interface-type interface-number | register } ] * [ | { begin | exclude |
include } regular-expression ]

AE SR BER

display multicast routing-table [ all-instance | vpn-instance
vpn-instance-name ] static [ source-address { mask-length | mask } ] [| { begin
| exclude | include } regular-expression ]

AH A FEIRPFE R

display multicast [ all-instance | vpn-instance vpn-instance-name ] rpf-info
source-address [ group-address ] [ | { begin | exclude | include }
regular-expression ]

TR R SR P I I

reset multicast [ all-instance | vpn-instance vpn-instance-name |
forwarding-table { { source-address [ mask { mask | mask-length } ] |
group-address [ mask { mask | mask-length } ] | incoming-interface
{ interface-type interface-number | register } } * | all }

TR H8 B Fh 2 P AR e 000

reset multicast [ all-instance | vpn-instance vpn-instance-name |
routing-table { { source-address [ mask { mask | mask-length } ] |
group-address [ mask { mask | mask-length } ] | incoming-interface
{ interface-type interface-number | register } } * | all }

% m

A % DF (Designated Forwarder, #5744 4 ) #9i¥mNg, HANL “IP AR EIT T4

“PIM”
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=
:
A FE

o AT reset AN HTRLIER B R RUIBIE R R P 912 8, THEFEABAZ & ik EW AR 4
o HIRMIEHX G R P HIRG, WG R R T A0 SRR ANG R Z MR
o HIRAIBH L R FHRHEL NG, MBI G R T AR R RAIGEZ MR,

1.6 ¢HIBI&H 53L& BB AL & 2545
1.6.1 MATRPFEE HEL B %&15)

1. A K

o MZHIZAT PIM-DM, i A #HL# S FE41#E BE

e  Switch A, Switch B fil Switch C Z [H]i21T OSPF P}¥;

o IHHIEM T, Receiver figiliid Switch A—Switch B iX 4% 5 Fudk M 44 A i i 2 B liok B
Source [ZHFME s

o  BURENMAE, 1 Receiver il Switch A—Switch C—Switch B ix 4% 5 53k B4R AN [\ 1) 4%
Ok A Source I4LHR(S E .

2. A

El1-5 ¥ RPF B AL E %401

Switch C

Vlan-int101
20.1.1.2/24

Vlan-int103
40.1.1.1/24

Vlan-int101
20.1.1.1/24

Vlan-int103
40.1.1.2/24

Switch B

Switch A - -
Vlan-int102 Vlan-int102
Vian-int200[ ~ 30.1.12/24 80111724 Vian-int100
50.1.1.1/24 10.1.1.1/24

Receiver

50.1.1.100/24 10.1.1.100/24

Multicast static route

3. BB
(1) B 1P Hudi R P
T & 1-5 B R N IPHOIE RIS, AR B o R
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fic & PIM-DM 38 1) 45 A8 #A12 [0 R FH OSPF Pl AT Tk, AR PIM-DM 35 P4 57 9 4% 23 T
I H A AT WAL 2 0] BE 0% 15 Bl B4R 4% b b iU Se D sh 2 % eh S, L ARG W i PR e o

(2) firfe IP 41k, JH{iEE PIM-DM F1 IGMP

# 7t Switch B _A{ifE IP 45k, 2%+ 0 F{EE PIM-DM, Jf4& =ML T Vian-interface100
Afifig IGMP.

<SwitchB> system-view

[SwitchB] multicast routing-enable
[SwitchB] interface vlan-interface 100
[SwitchB-Vlan-interfacel00] igmp enable
[SwitchB-Vlan-interfacel00] pim dm
[SwitchB-VIan-interfacelO0] quit
[SwitchB] interface vlan-interface 101
[SwitchB-Vlan-interfacel0l] pim dm
[SwitchB-VIan-interfacelOl] quit
[SwitchB] interface vlan-interface 102
[SwitchB-Vlan-interfacel02] pim dm
[SwitchB-VIan-interfacel02] quit

# {F Switch A _FAfRE IP 4k, JF/E&E 0 LA fE PIM-DM.

<SwitchA> system-view
[SwitchA] multicast routing-enable
[SwitchA] interface vlan-interface 200
[SwitchA-Vlan-interface200] pim dm
[SwitchA-VIan-interface200] quit
[SwitchA] interface vlan-interface 102
[SwitchA-VIan-interfacel02] pim dm
[SwitchA-Vlan-interfacel02] quit
[SwitchA] interface vlan-interface 103
[SwitchA-VIan-interfacel03] pim dm
[SwitchA-Vlan-interfacel03] quit
Switch C _FHJALE 5 Switch A FHAL, e B i FERS
# 1t Switch B _[-{{i[f] display multicast rpf-info 4% & % Source ] RPF {5 4.
[SwitchB] display multicast rpf-info 50.1.1.100
RPF information about source 50.1.1.100:
RPF interface: Vlan-interfacelO2, RPF neighbor: 30.1.1.2
Referenced route/mask: 50.1.1.0/24
Referenced route type: igp
Route selection rule: preference-preferred
Load splitting rule: disable

Switch B 4] RPF i th kit - 4 i, RPF &FJE /& Switch A,

() FCE A FEFRA K

# 1t Switch B _FICE A FHAE tH, 47E 2 Source ] RPF £l f& 4 Switch C.
[SwitchB] ip rpf-route-static 50.1.1.100 24 20.1.1.2

(4) B E AR

# {t Switch B _F{# /1] display multicast rpf-info iy 47 % % Source ] RPF {5 ..
[SwitchB] display multicast rpf-info 50.1.1.100
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RPF information about source 50.1.1.100:
RPF interface: Vlan-interfacelOl, RPF neighbor: 20.1.1.2
Referenced route/mask: 50.1.1.0/24
Referenced route type: multicast static
Route selection rule: preference-preferred
Load splitting rule: disable

L0 R A HATAH LG, Switch B F (¥ RPF 8% HH L2877 48 T 484k, HokeUsiArs A 4 3% A 1% 1,
RPF 442k Switch C.

1.6.2 #%THERPFESHHC & 24151

1. AR FEXK

o WEKHIZAT PIM-DM, iAol RE41 7 hfE

e Switch B fll Switch C X [f]iz47 OSPF P}, Jf5 Switch A 3% 1k 2,

o HWMNLT, Receiver feFOK H OSPF 184 Source 1 I41# (5 5 ;

o ZBUKMMACE, i Receiver thin] LIk H OSPF 14t Source 2 (4135 (5 E..
2. tHM[E

El1-6 #7#% RPF ¥ HfC & 48 W [E

PIM-DM .
OSPF domain
Switch A Switch B Switch C
Vlan-int102 Vlan-int102 Vlan-int101
30.1.1.2/24 30.1.1.1/24 20.1.1.1/24
Vlan-int101
VIan-int300 Vlan-int200 20.1.1.2/24 VIan-int100
50.1.1.1/24 40.1.1.1/24 10.1.1.1/24
Source 2 Source 1 Receiver
50.1.1.100/24 40.1.1.100/24 10.1.1.100/24

Multicast static route

I EBEVE

(1) FCE 1P Hbhk % 6 b Y

TR [ 1-6 WO E R D RIPHBME AN HE S, EAAHD & e R

fid & Switch B Fil Switch C 2 [H>RH OSPF BhisUdE47 Hi%, #fifx Switch B Fll Switch C 2 [A]7E M 4%
JA T, JF HRERS A B SRR b b SIS A B el SR, LRI B R .

(2) fiife 1P 41k, JH{life PIM-DM F1 IGMP

# 1t Switch C AT RE IP 413k H1, 76 &40 F{EEE PIM-DM, J£7E EHLIFEZ 1 Vian-interface100
L AERE IGMP,

<SwitchC> system-view
[SwitchC] multicast routing-enable
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[SwitchC] interface vlan-interface 100
[SwitchC-Vlan-interfacel00] igmp enable
[SwitchC-VIan-interfacel00] pim dm
[SwitchC-VIan-interfacelO0] quit
[SwitchC] interface vlan-interface 101
[SwitchC-VIan-interfacelOl] pim dm
[SwitchC-VIan-interfacelOl] quit

# 7F Switch A _FAHifE IP 2% th, FEAES#E O LAliFE PIM-DM.

<SwitchA> system-view

[SwitchA] multicast routing-enable
[SwitchA] interface vlan-interface 300
[SwitchA-VIan-interface300] pim dm
[SwitchA-VIan-interface300] quit
[SwitchA] interface vlan-interface 102
[SwitchA-VIan-interfacel02] pim dm
[SwitchA-VIan-interfacel02] quit

Switch B L& 5 Switch A AHL, e & i FEmg
# {f Switch B #il Switch C _F43%1# 1] display multicast rpf-info fir4 %% % Source 2 ] RPF {5

[SwitchB] display multicast rpf-info 50.1.1.100
[SwitchC] display multicast rpf-info 50.1.1.100
BT o B, BEEAE Switch B il Switch C #3445 1] Source 2 ¥ RPF i .
(3) AL E A
# 1t Switch B ¢ & A MEEASHK tH, $5¢ 3] Source 2 [) RPF 4l f& 4 Switch A.
[SwitchB] ip rpf-route-static 50.1.1.100 24 30.1.1.2
# 1t Switch C FECEH FEif &AM H, #5232 Source 2 f) RPF 4% 4 Switch B.
[SwitchC] ip rpf-route-static 50.1.1.100 24 20.1.1.2
(4) I E AR
# {E Switch B il Switch C _|43%1# ] display multicast rpf-info #ir4 % % Source 2 ] RPF 15
Mo
[SwitchB] display multicast rpf-info 50.1.1.100
RPF information about source 50.1.1.100:
RPF interface: Vlan-interfacelO2, RPF neighbor: 30.1.1.2
Referenced route/mask: 50.1.1.0/24
Referenced route type: multicast static
Route selection rule: preference-preferred
Load splitting rule: disable
[SwitchC] display multicast rpf-info 50.1.1.100
RPF information about source 50.1.1.100:
RPF interface: Vlan-interfacelOl, RPF neighbor: 20.1.1.2
Referenced route/mask: 50.1.1.0/24
Referenced route type: multicast static
Route selection rule: preference-preferred
Load splitting rule: disable
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e A RS AT L, Switch B fil Switch C _F#54 T 2 Source 2 ) RPF &%, HIL4k
PEFHE RSB

1.6.3 #|FGRER B LI LB & B & 246

1. AR FEXK

e Switch A #l Switch C SCFF R HEITIZ24T PIM-DM, {H Switch B ASCRFAH D g
e  Switch A. Switch B fil Switch C 2 [f]iz47 OSPF #ii;

o ZLRKMIALE, fff Receiver fgfiEHCK F Source 41 & .

2. AW E

El1-7 Ff GRE F¥i& LA B4 & Bo B 4H W &

Multicast router Unicast router Multicast router
Switch A Switch B Switch C
Vlan-int101 Vlan-int101 Vlan-int102 Vlan-int102
20.1.1.1/24 1. 1. 30.1.1.2/24
GE1/0/3 20.1.1.2/24 @ 30.1.1.1/24 GE1/0/3
Vlan-int100 GRE tunnel Vlan-int200
10.1.1.1/24 40.1.1.1/24
Tunnel0 TunnelO
50.1.1.1/24 50.1.1.2/24
Source Receiver

O MRl b o 1

10.1.1.100/24 40.1.1.100/24

I EMEVE

(1) BE 1P ik

T & A7 BB SR D IPHB A Y, HAA I R

(2) Hl'E GRE fzid

# 7t Switch A _EGIENE SR 1, I e ol 25282454 Tunnel 2821,

<SwitchA> system-view

[SwitchA] service-loopback group 1 type tunnel

# 7E Switch A [1J3i; 11 GigabitEthernet1/0/3 (i 1 A& T VLAN 100 A1 101) _F- 5 A1 A= B Bp i3
LLDP ZfieAl NDP Ljjfig, JHH A5 3AE4] 1.

[SwitchA] interface gigabitethernetl/0/3

[SwitchA-GigabitEthernetl/0/3] undo stp enable

[SwitchA-GigabitEthernetl/0/3] undo ndp enable

[SwitchA-GigabitEthernetl1/0/3] undo Ildp enable

[SwitchA-GigabitEthernetl1/0/3] port service-loopback group 1
[SwitchA-GigabitEthernetl/0/3] quit

# 7 Switch A FAIE4% 10 Tunnel0, I 4 3LECE IP MUl FIFERY, JF7Ei%3 0 gl LSRRI 1.

[SwitchA] interface tunnel O
[SwitchA-TunnelO] ip address 50.1.1.1 24
[SwitchA-Tunnel0] service-loopback-group 1
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# {E Switch A L& TunnelO #% 11°% ] GRE over IPv4 FSIERIR, I 4123 45 2 kA H it
b1 8

[SwitchA-TunnelO0] tunnel-protocol gre

[SwitchA-TunnelO] source 20.1.1.1

[SwitchA-TunnelO] destination 30.1.1.2

[SwitchA-TunnelO] quit

# 1t Switch C @IV IR 1, e Holk 25281804 Tunnel 284,

<SwitchC> system-view

[SwitchC] service-loopback group 1 type tunnel

# 7E Switch C [#4f 1 GigabitEthernet1/0/3 (1% 14 J& T VLAN 200 F 102) _F 5 Az Bbs 3L
LLDP el NDP Bjfig, I Hn LSS 3R A4 1.

[SwitchC] interface gigabitethernetl/0/3

[SwitchC-GigabitEthernetl/0/3] undo stp enable

[SwitchC-GigabitEthernetl/0/3] undo ndp enable

[SwitchC-GigabitEthernetl1/0/3] undo Ildp enable

[SwitchC-GigabitEthernetl/0/3] port service-loopback group 1
[SwitchC-GigabitEthernetl/0/3] quit

# {£ Switch C 8 11 Tunnel0, JfhILHECE 1P HubEAIHERD, JFAEZde 0 L5 Mk AR 1.
[SwitchC] interface tunnel O

[SwitchC-TunnelQ] ip address 50.1.1.2 24
[SwitchC-Tunnel0] service-loopback-group 1

# £ Switch C L E TunnelO #2171 f] GRE over IPv4 FRIER, IF4i%4% D3R dsbhtfn H 1
Hodil.

[SwitchC-TunnelO0] tunnel-protocol gre

[SwitchC-Tunnel0] source 30.1.1.2

[SwitchC-TunnelO] destination 20.1.1.1

[SwitchC-TunnelQ] quit

(3) ME OSPF Y

# 1t Switch A _I-Jic & OSPF {33,

[SwitchA] ospf 1

[SwitchA-ospf-1] area O

[SwitchA-ospf-1-area-0.0.0.0] network 10.1.1.0 0.0.0.255
[SwitchA-ospf-1-area-0.0.0.0] network 20.1.1.0 0.0.0.255
[SwitchA-ospf-1-area-0.0.0.0] network 50.1.1.0 0.0.0.255
[SwitchA-ospf-1-area-0.0.0.0] quit

[SwitchA-ospf-1] quit

# 1r. Switch B _Efic & OSPF L.

<SwitchB> system-view

[SwitchB] ospf 1

[SwitchB-ospf-1] area O

[SwitchB-ospf-1-area-0.0.0.0] network 20.1.1.0 0.0.0.255
[SwitchB-ospf-1-area-0.0.0.0] network 30.1.1.0 0.0.0.255
[SwitchB-ospf-1-area-0.0.0.0] quit

[SwitchB-ospf-1] quit

# 7t Switch C 1% OSPF #pi%.

[SwitchC] ospf 1
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[SwitchC-ospf-1] area O

[SwitchC-ospf-1-area-0.0.0.0] network 30.1.1.0 0.0.0.255
[SwitchC-ospf-1-area-0.0.0.0] network 40.1.1.0 0.0.0.255
[SwitchC-ospf-1-area-0.0.0.0] network 50.1.1.0 0.0.0.255
[SwitchC-ospf-1-area-0.0.0.0] quit

SwitchC-ospf-1] quit

L P q

(4) EBE \P 4ifkik ik, JH{ERE PIM-DM 1 IGMP

# {t Switch A A1 RE IP 413k th, JFAE#-H2 1 _LAE#E PIM-DM.
[SwitchA] multicast routing-enable
[SwitchA] interface vlan-interface 100
[SwitchA-Vlan-interfacel00] pim dm
[SwitchA-VIan-interfacelO0] quit
[SwitchA] interface vlan-interface 101
[SwitchA-Vlan-interfacel01l] pim dm
[SwitchA-VIan-interfacelOl] quit
[SwitchA] interface tunnel O
[SwitchA-TunnelO] pim dm
[SwitchA-Tunnel0] quit

# 7t Switch C FAfigE IP 4%k i, 7E&+ 0 EAfRE PIM-DM, JR7EENLIE D Vian-interface200
FAfRE IGMP.

[SwitchC] multicast routing-enable
[SwitchC] interface vlan-interface 200
[SwitchC-Vlan-interface200] igmp enable
[SwitchC-Vlan-interface200] pim dm
[SwitchC-VIan-interface200] quit
[SwitchC] interface vlan-interface 102
[SwitchC-Vlan-interfacel02] pim dm
[SwitchC-VIan-interfacel02] quit
[SwitchC] interface tunnel 0O
[SwitchC-TunnelO] pim dm
[SwitchC-TunnelQ0] quit

(5) PCEAHFEASEH
# 71 Switch C LB AR, 7€ 5 Source ] RPF 45 )& & Switch A ) TunnelO 11,
[SwitchC] ip rpf-route-static 10.1.1.0 24 50.1.1.1
(6) FrguAC EACR
RRIR ) 236 20 225.1. 1. 1 KGR B Ecdhs , FBCE I Z AR 2L )5 BN W2 4 RIS AR 0 20 1 itk
Wk H display pim routing-table iy 4 1] LA B A AL PIM B 45 B .
# £ F Switch C _Lf¥] PIM % HH 345 E. .
[SwitchC] display pim routing-table
VPN-Instance: public net
Total 1 (*, G) entry; 1 (S, G) entry

(*, 225.1.1.1)
Protocol: pim-dm, Flag: WC
UpTime: 00:04:25
Upstream interface: NULL
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(10.

Upstream neighbor: NULL
RPF prime neighbor: NULL
Downstream interface(s) information:
Total number of downstreams: 1
1: Vlan-interface200
Protocol: igmp, UpTime: 00:04:25, Expires: never

1.1.100, 225.1.1.1)
Protocol: pim-dm, Flag: ACT
UpTime: 00:06:14
Upstream interface: TunnelO

Upstream neighbor: 50.1.1.1

RPF prime neighbor: 50.1.1.1
Downstream interface(s) information:
Total number of downstreams: 1

1: Vlan-interface200

Protocol: pim-dm, UpTime: 00:04:25, Expires: never

Switch C ] RPF 48)& 4 Switch A, ZH4& %k 101 GRE B%1E H#: H Switch A & 4% Switch C.
1.7 #ERECE RG]
1.7.1 ‘AiBFESHRAEN

1. MBEI R
2 I B B AR BN, O RS S EER E I SCIRSE R ups (HIR 4L EER S K T

R

2. O

U SRBAT A B B 2 P 2 1 DTG P PR 2 R A i oy, U ZH 3k i e b AN AE
S5 I A R A A A (PR A R 5
T SR B EE A R A i SEOC A ey, T RE - A R AR R

3. AbIB T 32

1)

(2)

®3)

(4)

ffH display multicast routing-table static iy 47214 th & b A B 4GS B s R,
DA 8 & 75 ARG T 65 I PR B8 R A7 AE T 419 6t 3R s

R A PR B T — B i DAL oA B i T, IR A RS N,
FE DU R — Btk 1 % 2

2 2 R 5 2 K PR A5 UC LR o 1 3 P o G SR A R A i E N R e T UM
display ip routing-table iy &K A 1 WSO A8 I T AH R 1R 2% 5

A 2 A7 A B p A 5 DC AR 5 10 % ph SR o SR A R RS I e N R e T B eh e, )
ffH display route-policy iy 4K A e & 1 B H 5w .

1.7.2 BFEIRTOERE R E

1. BEI KR
HFB AT UARA — Sk 2%, (HIERA G —Bhi% h 2%
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2.

T fEE: 0 A multicast boundary iy n] ULk B FE il 5, AR Es ek s iz ia R

7

3. AbIB T 7R

(1) fitH] display pim routing-table #ir & &5 & H & FRGA (S, G) RI: WA NWE IR
BT HTEEAR: WA R A R .

(2) M display multicast boundary fir &k F#2: LKL S E . ATH multicast
boundary it K 5 U R L KL 5t

(3) # KM T PIM-SM, 1#i] display current-configuration iy 2 ¥ & /& 75 id & 7 BSR #l RP.

3
=
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1 cverz
@iﬁ,ﬁﬁ

o KRILFTI6G3%E BAREIEAT T B We) = Bk &,

o IGMP Fhfehpigey “u” H=Fuo, @3 VLANED, Z EUANBOE, = BV KMssn
RIHILE A Z BAEX AR ME T, XA KMsE T X3 69384E, H4AL “= BH K-
AR RAEEIS S Py AR DR E”,

1.1 IGMPiE 7t

IGMP /& Internet Group Management Protocol (IR AL BRI 1 FFR. ‘&2 TCPIP Prslisk
HAR ST P LR BRI, SRAE 1P MRS SE L EaAH 4R 1 AL G % th &8 2 (RIS 4Edr 4147k
HI A KR

1.1.1 IGMPRYERA

FIHAT A IE, IGMP 45 =AMRUAR

e IGMPV1 (f RFC 1112 3¢ )
e IGMPv2 (1 RFC 2236 5 X)
e IGMPv3 (i RFC 3376 & )

JTA RAS ) IGMP #32% ASM (Any-Source Multicast, {FE/ZUE414%) £, IGMPv3 fJ L H %
[T SSM (Source-Specific Multicast, f&EfFIHARE) B, 1] IGMPVL F1 IGMPv2 752 4%
IGMP SSM Mapping A 13 R T A BRI T SSM B,

@ 15 AR

A ¥ ASM F= SSM AR Y A48, HA I “IP IBFL B Ty “aikiis” |

1.1.2 IGMPv1 T{E#4I

IGMPVL == ST 25 4 0 Wi S ATL )2k 6 B 2 47 2H R 03 10 7 B

YW ENA 2 G AR AN, BT eI VB E SR IGMP 52 58 R RS L
(Membership Report Message), A 1t H 77 Hor— 5 2 28 & 1% IGMP £ il 3L (Query Message )

RIHT, %% 2e skl IGMP fifj 2% (Querier). Xl ii BT — > A vl 8 (3 28 LR s Tl &

e 28N IGMP 2 it 4% .

XTT IGMPVL Kiji, 20 HE 2% tH B Clr PIMDE 2 H ME— 1 41385 |5 4% < #% DR(Designated Router,

fRE g h#s) 10 IGMP 4.
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@ 17 AP

A% DR WA, FHAN “IP AR EILT” T8 “PIM” .

El1-1 IGMP &l = E

Ethernet

IP network

~A
Router A EsS.
ROUTER

aaaaaa

Host C
(G1)

an B 1-1 fion, Bk Host BHost CAREEIN B R AR A FR UG IMALFE2ds, MiHost AREEI 21 K 1+
HIFRAG2 (A FFEAE, A EHINAALIFALLZIGMPE #)4s (Router B) 4420 3% 41 i i < £ 11
FEAR R R

1)

()

®3)

(4)

(5)

FEWLE B LTI AR 3% IGMP B0 ¢ RIS HOCLUE BN, 1A 24 554 IGMP
A28 & KM IGMP R

IGMP iy 25 il Bt DLZH 35 77 2 v A i 99 B 9 ) BT B AL S %t 2% k1% IGMP Al s (H
A sk 224.0.0.1)

R ZA WIS, 1 G1 ) Host B 5 Host C Hirbz — CGXHR g T 0 G838 52 I 28 56
) ——5 41 Host B 2 1 56 LLAFE 7 X i) G1 &% IGMP i b 6 RIR AR, LLE L8 T
Gl. HITAHE M B i B A A URT % 25 AR RIS 21 Host B &1 G (4R 4 3¢, PRI Host
C I EIZIRER G, AT RIEFRFEEN G GL iR SR, K4 IGMP % /%% (Router A
1 Router B)  CLAIIE A M Bt i X GL MR TN T o XAMHLHIFR A ML L1 IGMP 1%
ORI TIHINUE], BT B35k > AN Hb 199 B 145 R s

bR, BT Host A M G2, Frlle ks DLk 7y X in G2 ik s, LAE &4
JEmT G2;

Sl UL B AR R, IGMP B Hds TR M B A GL M G2 I by, Tt il
BB BT Cn PIMD 2B (%, G1) Al (*, G2) 4UIEHEE K IAE A EH s s ks, 3
Ry «x” ARRAT R A AR
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1.13

(6) 4R RRIERAT G1 5L G2 M R 2 1k A F s th 2138 IGMP B8 tH A I, 1T IGMP (2 Hi 2%
EARFE (G A (%, G2) HMFEFRIN, TR R A TR R BIA B, HoleE L
fERel R AR T .

IGMPVL A & 18 SCRTTABRALNARSC . 1247 IGMPVL [ LR T EALRR AL, KA1t e

BEIT AR IR E IR M B P A AL X IEA RS, IGMP %l 8RS BT

TR IR IR TE IR, T5E IGMP % d & AE BN 1) 2 i 5 3k 2% 2 48 2 P X I ) 21 4 e A

IGMPV2 B4

5 IGMPVL AHEL, IGMPV2 SN T 25 ) 4 12 25 WL AN 2 TFZH L o

1. B SRR

76 IGMPVL 1, MEILE W B FAFTE 2 AR tras i, e ALRREE il Can PIMD 3£ 28 (148 € %

HH 45 78 24 A s

7E IGMPV2 1, B80T A7 1) A s 28 pL), ks R AR

(1)  Frf1 IGMPV2 8% HERAEWIUR I #0A B U2 B fgas, I m Ak B 1) BT LRI it #8 k
1% IGMP i 4 &) (General Query) 3¢ (H itk 224.0.0.1) ;

(2)  AHM B HIE IGMPY2 B A8 R ENZAR SIS, KRS 1P #ihk 5 B G O ik AR
PeAe ik PAs, 1P Hbdtikdse /N ph a4 ok Ay o, e 2% el 28 o JE B 4
(Non-Querier) ;

(3) FrfidEdifigy LARS A — AN i Ay (RIILE Al 2547 A5 I 0] 2 B #% Other Querier Present
Timer) o {EiZE R SEBHT, WERWECE] Tk A SRS IGMP By S0, W) H B 1208 4
), AR IR AR R, R E A A 2 R

2. BFFLAHLH

76 IGMPVL 1, FHLES T FR I A S [ 4L 376 1% tH 28 R AT, S 3 #% i 28 HRBAKS

ZH RS 3 A VD P W) S I DR SR 2H 47 4 R 0 R T T

IMAE IGMPV2 1, 24— EHLE TS R AL

(1) ZENLAH BN I BT AR % s CH Rk 224.0.0.2) KI5 B TT4 (Leave Group)
35

(2) HEWSSENZIRICE, 0% E NI R ST B A A AR A R IR R e A A
(Group-Specific Query) 3 C H fy ik 7 Be A 41 Mo bl 7 Be ¥ 3 78 o0 I B A wi i) 4l % 2 bl

() WA ZM BN IEA AR AL e D, IR e fl 5 AR B R e AL A R OSSR R
rh BT E R f KRN IR ) (Max Response Time) A &6 R 51 56 B3R R 00

(4)  Gn A dR e W [] 3 T 12 2H B A LR D R I DR DG R RS RO, B R S R
P HBEHMBACR; BN, ERIRIAZN BN OSBRI 0, T A e
PIXAFRALI B R

i

ik

1.1.4 IGMPv3 By

IGMPV3 7E A M4k 7K IGMPVL Al IGMPv2 [f 5L I, HE— D888 T EHLREHIaE S, JEibam 7 &
WAHR &SRB .
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1. EHLIEHIBE 7 BY1E5E

IGMPV3 88 11 7 41 4 35 5 (1) A X (INCLUDE/EXCLUDED, 48 EHUE I R 40384 G i[RI,
RS WAl SR BB 40k B R € AR S IARRE B A EHUMA A FRA N .

o FFHSRHARMCK HIRE AR S1. S2. e MU R, LR A R Sch AT LUBRIE A

INCLUDE Sources (S1, S2, ------ )
. ARk B e e A AEIR A S1. S2. e AREAE B, W ILHR S W SC T RUbRId A
EXCLUDE Sources (S1, S2, -« ) .

& 1-2 s, M2 fE4ESource 1 (S1) FiSource 2 (S2) WA IEN, 3410 G4 G R ILHIE
. Host B Source 1 &AEGHIE BB, XK HSource 2 M5 B %

El1-2 5 EIRA ARG

Source 1

Host A

Host B

— » Packets (S1,G)
——  » Packets (S2,G)

WR NS % 2 2 WIS AT 142 IGMPVL B8 IGMPV2, Host B I AZLIRZL G I ICidnd 4 # U5 kAT

P, BRI TEIE Host B 275 752, K Source 1 Hi1 Source 2 (K41 15 S #0 K% 1845 Host B.

M ENS B 22 0247 T IGMPV3 2 )5, Host B gt A%k ok 3 Source 1. K 1E G (4L

(5 (S1, G), sERI4ik H Source 2. KAk G 41 & (S2, G), XA KA Source

1 ARG BA etk #4h Host B T .

2. TN E R RERY G SR

(1) AR EE R AR S

IGMPV3 AU+ IGMPVL ()3 2 A 1A IGMPV2 RS i 4 250, 1 ELIS BN 7 s 5 i 41 A i)

13 FF -

o A AR, BEAIEAT AL, AL

o FpEAEMRICT, AT MbE, AR L

o FEEUHAEMARSCT, BRI AL, BN AL

() WELZHICFEIRE R

IGMPV3 i &5 4R SCH H stk 4 224.0.0.22, AT RLE — el ANl . R Hdst, A

BRI R B PR 51 3% . dd S nT LAAY A 2 R0 2RAY, 0T

o IS_IN: FRRAFHH S ARSI ER Z ML IER INCLUDE, RN TR & 41 ik 551 3%
RA LR 2 365
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o IS_EX: KRB S AFILNZR 2 A F L e EXCLUDE, BB NFiR e 4L 3% 551 36
ANV AR R AT AL AL ) A A% K

e TO_IN: F/RHFHFMEHIFIEYIR 2 W r i gt i EXCLUDE #7454 INCLUDE.

o TO_EX: FRZAIRA M REIFFIZR Z W 1)k JERA 1 INCLUDE %742 EXCLUDE.

e ALLOW: FIRTEIARAMIERE L, 0452 N FELe 2 RIS H S AR 5 o S M m (R0 B 5%
%4 INCLUDE, M i) BUAT 4147 5 51 2% Hh 2 ik S8 4 3R 905 Q1 2R 224 iy 06 B ¢ &y EXCLUDE,
D) IS 2L 475 305 1) 2 ok 6 2 5

e BLOCK: F/RTEIAIRAIIZEAL b, A A NSRS BRSSO R o 5 A 1o B
K Z A INCLUDE, WU ERAT 2H 35905 4712 v M B S 20 30905 s an SR i (R0 .G & 245 EXCLUDE,
YU T AT A 0 1) 2 v R 3k LB 2 3R

1.1.5 IGMP SSM Mapping

IGMP SSM Mapping il il 76 % i #% L ACE SSM AR B, i hiz 4T IGMPvL 5% IGMPV2 [
FeE EHLERAET SSM REAY (1) 37 H5

SSM B FERAEFCE FHUITE B, 2% AR Bef8 T i LI RR AL Fr e e I 4L iR . i
Bl EHL EIZAT IS IGMPYS, U] LLAE IGMPV3 [RHR 2541 S0 b BB FG i 4L AR R (ks SR
el E AL AEIZ 1T IGMPVL B¢ IGMPV2, III7E IGMPVL 5% IGMPV2 (3555 41 SC o ik 48 e 21 4%
PR RE . X RME ST 75 BE AR B h 2% L E IGMP SSM Mapping DiEE, ¥ IGMPV1 5t IGMPv2
WS AR (5, G FEBUA (G, INCLUDE, (S1, S2..) 55

[E1-3 IGMP SSM Mapping 48 W &

7777777777777 » IGMPv1 report
7777777777777 » IGMPV2 report
————————————— » IGMPv3 report

Sz Querier
< Router A

RRRR

Receiver Receiver Receiver
Host A (IGMPv1) Host B (IGMPVv2) Host C (IGMPvV3)

e B 1-3 s ISSMM 4% 71, Host AL Host BAiTHost C |43 1321 TIGMPv1. IGMPVv2 FIIGMPV3.
TEA VPR Host AFIHost BT A IGMPV3 [R50 K, 47 2 Host AFTHost B4 it SSMAT 1% i 55 »
NF4ERouter A LA FEIGMP SSM Mapping 31 i B AH . T LSRR ) .
W& 525, 24 Router A W2k A ML IGMPVL 55 IGMPV2 45 ST, 1 5E ke 2 i s b o
A AR L G, ARG AR A 45 AW AR 43 AT Ab P«
(1) W G ATE SSM 4ihhlbyaE py, NH At ASM 241 iE R % .
(2) R G 7F SSM 4l FE P -
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e ¥ Router A F¥H G XN IGMP SSM Mapping #E, NG44t SSM HHEIRS, FFi%
3L

e #Router A A5 G Xt ¥ IGMP SSM Mapping FEI,  JUI4HE KL IUDKE R 75 35 S b BE g 25 (1 ¢,
G) 5 EMU A (G, INCLUDE, (S1, S2..0) {5k, "Lt SSM 413k AR %5 .

% m
e IGMP SSM Mapping & IGMPV3 #94R45 R Lt AT4L 32,
o A X SSMMATEEGING, HAL “IP AR ERT” Fo) “PIM.

1.1.6 IGMP Proxying

TE— LR PR T I 28 A, LS IR TR EIE AT B AR AR i Can PIMD, AT LLiE
M AEIX e 4 L E IGMP Proxying (IGMP ACER) Zhife, i HARHE NIF EHLK &% IGMP )30
MU WA R, HRETIZERARITHRT L K. £ LIFR&EXR, IEE T IGMP Proxying Dhfg i
% (A IGMP AR &) AF S A PIM AR, M2 &N

[El1-4 IGMP Proxying 48 M &

Proxy & Querier Querier
Router B Router A

PIM domain

Ethernet

Receiver Host B Receiver
Host A Host C
fffffffffffff » Query from Router A -------------» Report from Host
777777777777 + Report from Router B O Host interface
———————————— +» Query from Router B o Router interface

U1 & 1-4 fi7n, IGMP Proxying ™5 LT LAR PiRhie 12578

o DATEIN: NERAUHEZD, $8 IGMP AU & L1247 IGMP Proxying ZhREMIHEE I, B[R 4
&5y R 7 10 18 . T O HAT IGMP P BT A, BRI RR o L O
(Host Interface) .

e FATHE:: 18 IGMP UHL A L AT D AMLEIEAT IGMP Bl iR 1, BDES i 4L3% 5 &
PBERIAR 7 1 142 o BT AT IGMP B BUIRT S FH #8847 00 PRIR AR RR Oy 26 el #8842 1

(Router Interface) .
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IGMP QB % 2% 4ty — ARk 5 5% 25 (Membership Database), # BT F47#: 0 4E5 1)
YRR 03 % FR0 S AT BIX AN B 1R 0 DG RSk W E5F T - (Multicast-address, Filter-mode,
Source-list), FEICRAR LS P78 O _F AT AH R 4 bk ) Rl R 56 R DSk ) A 4R .

AT I AR A 1K AN E s R AT AT 2 B A v R ST AR i 1 e R s e B 4R
TARSC, B A E AR T B AR R BB TR S T M AT D BT A T —— S 5
WA L2 . RIE AT AR SO AR R A5 OO YR Y A % 8 DG R 5

1.1.7 ZELHIRIGMP

IGMP Ui R GEP A A G R, % SEHITE IGMP K42 157 I 1) 5491 SR Ak BB ISR SC IR o
i AR IGMP RICI, F5 ZEX TP ZAR ST IR (RSBl IFAEIZ SN R AT AR P, 2458
SEHIA IR IGMP 75 ZEANILE AR PRI AR BN, IS B JAS S ) R 3L e 4R i3

1.1.8 Y sE

55 IGMP AR I PR AT -

. RFC 1112: Host Extensions for IP Multicasting

° RFC 2236: Internet Group Management Protocol, Version 2
o RFC 3376: Internet Group Management Protocol, Version 3

. RFC 4605: Internet Group Management Protocol (IGMP) / Multicast Listener Discovery
(MLD)-Based Multicast Forwarding ("IGMP/MLD Proxying")

1.2 IGMPECEESEN

#1-1 IGMP EEEEE BN

BEEES WA HHERE
i HEIGMP Whidk 13.2
fit & IGMP AR Al 133
e B IGMP A T g (IR Al % 134
ic B A AR 2L v o ATk 135
P B N 1) 2 4 4 e R B ATk 1.3.6
fi B IGMPHR SC ik T Al 14.2
i 2 |G MP 2 ¥ R i) J3 AliE 143
PALIGMPYEfig fiil B IGMP L% 55 I Al % 1.4.4
it & IGMP E LR EZTh g Tl ik 145
fic & IGMPHR LI DSCPAL 4 4% Al 1.4.6
{F5EIGMP SSM Mapping nJ gk 15.2
it & IGMP SSM Mapping
it &IGMP SSM Mapping ki i Al ik 153
i & IGMP Proxying 1F§EIGMP Proxying Al ik 1.6.2
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BEES

15 AR

FHEE

Pe B AT D I ALk e K me )

Cipe3

@ 15 AR

o IGMPALHE T#ELE LA 4B, EOAE T 6ie BT 40 h 3K,

o EEAAEUAMAFTHATRE, W40 %K IGMP LA T LA E,; &HAPLEAREATT 6

E, WK ZETHE T AEGEE.,

1.3 BCEIGMPE K IhRE
1.31 BiEHEE

TEBCE IGMP JEAR TR 1, 758 L FAESS

o PCEAE—RREK PR, SCIIR A 4% T
e [i#E PIM-DM (Z{ PIM-SM)

TEBCE IGMP JEARTHREZ AT, T es LT Buds -

o IGMP A

o DAERA T SO (1 20475 20 R0 20 5 1) b ik

o YR UEM ACL HLI

o FELUIMAM AR F K HCE

1.3.2 {EREIGMP

T A SR P AR 1R RS R 08 R 1IGMP.

1. FEE A M ELHIFEIIGMP
F1-2 {FREL ML RS IGMP

3
A

1RIE

A

ARG K] system-view

{FREIPALIZES | multicast routing-enable

BRATOLT, IPALRRE b TRk

B O interface interface-type interface-number

ffifEIGMP igmp enable

BT, IGMPAE T XA
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2. [EREVPNSE I BYIGMP
%1-3 {F8E VPN LfH B IGMP

BRAE we 3t BR
ARG K] system-view
VPN, JFHEN | : .
VPN L ip vpn-instance vpn-instance-name
2 E VPN IRD te-distinguisher route-distinguish ik

S A5 1 route-distinguisher route-distinguisher o .

AT, VPNEBIBARD
e IPALIE % th lticast routi b Lk
T HEIPALIEE multicast routing-enable o
’ ST F, IPALIRER AL TR

HEAFE O interface interface-type interface-number

% O 5 VPN s2 4 1
eSS

ip binding
vpn-instance-name

vpn-instance

BT, BB T AR, KT
VPN 15

{EHEIGMP

igmp enable

BB MR, IGMPAL TG PR A

@ 15 f

e A % ipvpn-instance. route-distinguisher #= ip binding vpn-instance 4-#)i¥a /1%, #
A “MPLS 44 4%” $4) “MPLS L3VPN” .

e A % multicast routing-enable 4~#i% a4,

S Ei G

AL

“IPUBEHARE” Ty “BiEisd

1.3.3 ELEIGMPHZA

H T A FRAS IGMP B HR SCE5 0 SRR, DR B0 [A)— W B E A BT %% e 2 10 S A [ AR
AEIGMP, ] IGMP ¥4 ASGEIE 1T
1. £ FHfE EIGMPARZ

#1-4 £FEE IGMP kA

HR1E we it BE
HARGAE system-view
BEN A 9245) 5 VPN

SEAIGMPHLE]

igmp [ vpn-instance vpn-instance-name ]

B = IGMP IR A

version version-number

BB, IGMPIFRRA K IGMPY2
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2. fE#EO LE B IGMPRRZA
£1-5 #EEQLEE IGMP kR4

#R1E we 15t BA
ARG K] system-view
REANE O interface interface-type interface-number
fit & IGMP i) i 24~ igmp version version-number ik

BRI, IGMPIIIRA IGMPV2

1.3.4 BCEERZSIA

FERCE TSI AR A SRR IR AR 38 FORAT 2 4R AL A SR IR A7 78, Mo T DRSO
TEZA R REEE, LA R EE e o

#*1-6 BLERSIA

1BRIE we 1t AR
ARG system-view
B O interface interface-type interface-number
FCE # A& MAZL | igmp static-group group-address [ source i . X A
eI B2 #5541 | source-address ] BAETHOUT, BB LS T AT

AR A B FE I AL

% m

o JEiE4T PIM-SM #9i% & LB B # AmAR, 4oRfFR4E0 E1E4T PIM-SM, %41 %504
PIM-SM #) DR, & WiZ4% 7 4 R AL N LB 20 SR 45 TR 20 ; 4o RAFBL4E 1 £ k4% 48 PIM-SM {2
12487 IGMP, NiZ4% 1 LI A4 IGMP &4 35, T NiZ4E 0 4 R e N5 R AR5 R 40, A X
PIM-SM #= DR 89 A%, &AL “IP 13 E B35 F4) “PIM”.

o EBETHAEIMANG, HOHFRET IGMP &4 B A k04 0B HAT A L0 EH SR
B HEMANYREN, EOLTEIHEE IGMP R X A REIRILN IGMP B FF 43R L.
LD, FAE T FEA AR IZAIEE AR .

1.3.5 BLERIBETERS

U SRANA B L T AE P B R ERUIMA TS SE AR 2, I 0 ERCE ACL MR A gk ds, #
PR 2 B2 R TR IGMP 8 535G AR R T R SCHE T RE g, A2 ) Py Se VT ) 2L 4k 4 447 2 il
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F1-7 B EBIFHETIER

$R1E we iR
HEAN RG] system-view
HEAFE O interface interface-type interface-number

W3

Fio B AT JESS | igmp group-policy acl-number [ version-number BAETTOL T, B LAY EALRAL
v | 19MP Grotp-potiey [ V) Suem, migen R un A

R AR AR

1.3.6 EEEZEOMARBREZKY=E

MG PO AR B R, T DU AT P R3S Pl B 1P BE I N R 2 # A H
#*1-8 BEEROMAMABEASAHE

BRI we EAA
HEANRGME system-view
BEANE MK interface interface-type interface-number
RUEBE AL | — Lk \
VR A igmp group-limit limit BRATEOLR DI ALE 4L KR
2000

% nm

KB E R O g A NG G4 E, T AN RE B A AT,

1.4 FHEIGMPIHEEE

<@?mm

st F AT oy e B AL SRt

o 15 IGMP A T ALt B BAT B A 42 0 A 2K, e 0 ALE T AT 6 BL B AT B o748 O 4 24

4o R X FAPLE T HAT T AR S AR ARG BB, N bR kG, £ 0AE T 08 B4k
RA

1.4.1 BiEEE

FEHHE IGMP PEREZ T, 558 L AR5
o PCEAT AR P, SCHUE N 4R

1-11



1.4.2

il & IGMP AT fE

LR IGMP PEREZ AT, s LA Ede

IGMP A 4 11 5 2l 25 11 [ B

IGMP i35 1 5 2)) & L

3% IGMP 3 21 25 T S 19 IR i) ) B
IGMP it &5 I oH: R 4L

IGMP <171k 2 7 161 1 S5 KM S s )

35 i 4 B 3 A ) AR

IGMP FL& A ify 25 (A7 7L 1]

IGMP 3L 1) DSCP f5: 2%

i & IGMP3R 32 1% IR

H1 T~ IGMP %552 2 A 4R SO IGMP 8 Y 20 TR SCIIAAAE s T2 T2 TR, s AT

REMMATA 4L, it IGMP #2458 Router-Alert (% f a5 MEIURKFILIA A L, (HEAA N

NIAFERSCEATE FZ BT B . 45 5¢ Router-Alert LI A /44, 155% RFC 2113.
XETIP Sk f 4551 Router-Alert BT 1) IGMP 30, e 2l Hh AN 7] fr 4k 22

AT IR, BBl R & AN Router-Alert EIRHEATI 2, RIALH A WS IGMP
. B, IGMP R g T #E17 Router-Alert 315, ¥4 #A i %4y 2 Phistadt
FTAb .

TR ERATERE . WA RLE IS, RN T A RS, WA E A B A
#5417 Router-Alert JETH[Y IGMP 30, UL, &I IGMP #OCH, 2 &z i
Router-Alert I, WS EA M ZIET, B E 7 ZMSC.

1. £ /BB EIGMPIR 3EDN
#1-9 £ FEE IGMP i 30i%EIR

1BR1E we i

HEAN RG] system-view

3 A SRS W E 5

%apag S5 B ECVPN Sl igmp [ vpn-instance vpn-instance-name |

FiC & % F K 1% 77 Router-Alert _ ‘

YEITIGMPIR L require-router-alert AL, %% A0 Router-Alert
TETRREAT A A

I T A R R I GMP R SC 485 . .

#Router-AlertZ£ 17 " | send-router-alert BT, 1ERIEIIGMPIR
iy Router-Alerti% 17
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2. £ O LB IGMPHR ST IR
F1-10 #E#EO LA E IGMP 3R 30IEIR

HR1E we EER

ARG K] system-view

HEN DAL interface interface-type interface-number

fic B 2 77 oK #5 W Router-Alert | . ) ‘

PETHRIIGMPH 3L igmp require-router-alert BT, B4 A Router-Alert
TETUHATHY 25

T B 7E KL INIGMPR S |

#Router-AlertE " | igmp send-router-alert B 6% 2 IGMP
s Router-Alertik 17

1.4.3 ELEBIGMPZ it F00a [z

IGMP i 8 (I R BUE A T 9K AT RER A= 1 X 48 500 1T 18 IR RS S AR IR B, it R AR,

IGMP Erifggemtis “ e, (H L 2 3B LHE I BT 75 100 I ) e sl b i

2 IGMPVIN2IV3 it g8 i s, 4L “IGMP 2rifl 2 i sh dr g il bg 7 s [a] [a) b5 & 3% “IGMP £ iy

IR B A HEL” R IGMP -3k 20 25 4R 3

IGMPV1/V2/v3 rifjas o PR 1% IGMP Sl 21 A b S0, DLAIT 45 F e 5 A7 4R 4 ak i

RAETRRRRL R “ ik IGMP 35 3k 2H A v SC I (] )R 7o o] IRR B D9 265 1) SE 57 155 D A A6 15 o) 3

Ri% \GMP 35 3 21 A 1 S A 1] R

1 IGMPV2 Er IR IGMP S TR TG, 45 LL “ e Ja 4 a A v (1B~ A Bk ) ) A “ B s

A B I IGMP $5 52 4 B WHR 3C; 2% IGMPV3 B i 23 B e AR % 41 5 A0 R U5 5 £ 0 R

(1) IGMP fRERSCSE, W45 B “ o5 4R b3 S Il S i i) ()R ik e 28 A DA A v Ik

IGMP € JF A AR SC o 5 i 4B 08 B IR BIEAUE 55T IGMP 22 i ik R 44

EWCE) IGMP B fidi S (L5 20 A it . 4 e 2 A v R @ IR b)) i, ENLE WL

REALRRALAR A B — AR 5 3, FEAE O S5 KM M ] GZIS HIE M IGMP 2 4R ST 1) K

Wi 2N () B3R AT ) ThBEALE 5 IR IRELDRCR O I, MLt 23 ) 120 I 250 Y. [ 4 R A R %

IGMP J 72 5% B4R 4 S

B AL E IGMP 2 R S5 R R R], B T LAAE E LT IGMP i S peadim i, SCnT LAY b

FH T I (RSP IN, 32 18K s AL ) IR R 6 45 4 ST 9 | A6 ) 1Y) 41 9 «

o X T IGMP i AR SR UG, TILACE IGMP i 2 7 1] ) s R i I3 s 17 SR 3 78 e fe K
EINEN I E

o XIT IGMP FEZ 4 A HIHR LA IGMP 5 Y52 B g SOk UG, BTG 1) 35 4Rk 52 #5140 1) g
F4 A 78 B A R S IS ) B . kA U, IGMIP 5 5 2 A T IGMP 4% i 5 4 A 1) 1 o K
M 7 s [) 00 5 e S 4 A 8 A v T B o

ME M B L 2 G AR i), B IGMP 45 01 57 k3% IGMP i 3C . Wi R JE Ay s 26« I

E A A AERS ) S RS WK B A A1 IGMP B S0, Sl IR Bl R, A

Il BT A e 2 A s A0, AR gl S e A B AR eI T AR 7
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1. £ HE B IGMPZ i FAME K7
#1-11 & BB E IGMP &ifFanm Lz

BR1E we 15t B
HARGHLE system-view -
HENA S BVPNSE | igmp [ vpn-instance | _
BIGMPHY K] vpn-instance-name ]
- N Lo} 3 b A/%\‘
{Qd EI,GMPQM% i robust-count robust-value i N .
R BRATEN T, IGMPE )2 FEtE R ECh 2

fic. & IGMP & #1 2% 1) J3
EhAr it ] bg

startup-query-interval interval

FRETEILT, IGMPE 2% 1 )5 3 25 ) 1) B
g 9 3% 1 GM P 3t 4H 5 13 S IRF 7] 8] [ 1) 1/4

fic. & IGMP & #1 2% 1) J3
EhA WAL

startup-query-count value

B EIR, IGMPE 2% 5 50 A 1 IR 3L
2T IGMPA 1 8% 1 H: R %

it & & 1% IGMP 3 i 41
TR SC A I TR 17

timer query interval

BB BT, RIEIGMP i 41 75 47 ST 1
0 1] I 2 60F2

i IGMP 3% i 41 75 )
F1 052 K B 1)

max-response-time interval

B s Il R, IGMP % 20 75 1) (1) 5 K Wi [
i TR) g LOFD

AL AL A || . - Lk
= ast-member-query-interval interval . et e g
W WAL, f5 5 AL 5 7 1 B L

FiC & IGMP & £ 11 2%
(R I ]

timer other-querier-present interval

BB, IGMPH: e 2 ) 2% (1K) A2 75 1 18]
= R 1% GMP % 8 28 25 1% 321 INF 7] 5] kg X
IGMP 7514 2% 7 fd H: 2 0+ IGMP % 3 41 77
T P e KM I 7] - 2

2. O LB B IGMPE g #1057
F1-12 #£3#E0O LECE IGMP EigF00E 5

BRE we WERA
ARG system-view -
. NN interface interface-type |
N THL interface-number
e IGMP 25 4 2% 1 fi2 | ik
N " igmp robust-count robust-value . . .
TR BAETEBL T, IGMPE AR I RN 2

Bt & IGMP 75 1 2% ) J
B2 i 8] B

igmp startup-query-interval interval

A TEILT, IGMPE ) 2% 1 )5 3h 25 ) 1) B
h R 11 GMP -3 28 25 VIR SC I 1] 5] R 11 1/4
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#HBR1E

A
AD <

L RA

Wl & IGMP 2 #] 28 111 3
AR

igmp startup-query-count value

BRI L T, IGMPEE 128 18 3 30 25 ) 8
& FIGMP A ) 23 ) it R %

fic B & 2% IGMP 3% i 20
A VIR ST T 8] g

igmp timer query interval

BT, K% IGMP AL A 5 C1
15D Dy 6OFS

fic ‘& IGMP 3% it 41 7% 1)

igmp max-response-time interval

BT, IGMPE i 21 747 1 (1) 5 K i [

SN TN
A 171y 1075
AL 5 4L A A ) | igmp last-member-query-interval | 2%
W interval BRSO, R AL S A 1R

A & IGMP I & £ it 3%
FAIA7AE )

igmp timer other-querier-present
interval

B EHL T, IGMP I E 2 if) 23 (A7 LE I [A]
= 1K IGMP Y 3 2H 75 1) Fi% SC 1 I 1] 1] o X
IGMP 25 1] 2% 1) f@ R 20+ IGMP % 3w 41 77
) 117 dpe KM . B[] <2

[,
A FE

o A IGMP L&

o LR £ IGMP i 20 2 144 L4 BT ) 18] [ K T IGMP 538 40 3 14) 64 5% K #f) o B 1),

é’aﬁfhﬂﬂa‘l KT &% IGMP L& 28 & 14 4R S e B 1] 18] F3, & WA +T 48
SHWL N IGMP 7"1@%%)51

T fE1E R AT 24K 4E AR T A IR M.

o AT IGMP Zi& 40 & 1664 & Kb S AT 1) . R JE 2B, N 341 19] [g L B IGMP 18 514
RA %K E&E 4T IGMPV2 2 IGMPV3 i o A 24

FrikaqBe &,

= WA
3309 A JE B 1)

1.4.4 FLEBIGMPIRESEFF

EHEERN ] (in ADSL 3RS B, IGMP 7 i) 28 1) — N i M — X N 25—

HHCGE AL, 4E

WUAEZ N AR AL A E D) e CAniEAT EARIE &) I, S T BRI m B WL 2 P43 3C, 1T PAZE IGMP
AL EIF R IGMP Puid B - I hg .
TR T IGMP Hus 2 T Th e 2 ), 24 IGMP 2 g 215k B ML 2 T IR SO, AN K I%X IGMP
R 2 A A SC R IGMP e YR A B S0, A LR W) b RS R IE A, XA N T
MWAEIR, S— A T WA 5.
1. £ BB B IGMPIRIEE F

#1-13 ©BEE IGMP JEEFF

BRIE we EER
HANRGAE system-view




1R

A
AP <

15t AR

HENZA W SE 1] 5 VPN SE 451
IGMP#Y &

igmp [ vpn-instance vpn-instance-name ]

e AL AL RS B Rk 1 T

fast-leave [ group-policy acl-number ]

BT ALRALALR B B TT
AL KT

2. O LR EIGMPIRIR S T
#1-14 #EEOLEE IGMP [RIEESF

1R1E we AR
ARG K] system-view -
BEANE MK interface interface-type interface-number -
REMma g yoEr | STP | jestleave L 0rouPRONSY | g, it B

ThRERE R

N
AZ&EE

o R HiKEEATE IGMPV2 X IGMPV3 B, A& IGMP Heik B oh 6+ A 3L

o IGMP prik & e B R AR VLAN 20 MG e = BT A R, = BEVAKMH T,

#Ev & Tunnel v,

ZERA

1.4.5 FLEBIGMPEHNRIEIIRE

WIHAERE IGMP EHLIREEThRE, AT LT A% REOS 10 5% IE AR R A 3B A3 (R R 2 EH S B CRLdE ML
B 1P btk IZAT I T REB I I [A) 25 ), DU(E TP 4% 45 BE 53 61X 48 LA T IR P A B

1. 2 BB BIGMPENIRIZT 88
F#1-15 BB E IGMP E£HIREE8E

HBRIE we it BA
ARG K] system-view
HEANA M B VPNSEH] | igmp [ vpn-instance

IGMP#L &

vpn-instance-name ]|

A S AFEEIGMP L LER B2 T

&b
He

host-tracking

ATEOLR, IGMPEHLERERD) REAL TR MRS
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2. fEEO LEBIGMPEN IR BE
#1-16 &EEOLEE IGMP £ IRIEIEE

BR1E we i)
ARG K] system-view
. o 1 i % interface interface-type
AP B interface-number
FEHE O _F A REIGMP L HLER Wbk

ERIRE

igmp host-tracking

FATHILY, IGMPENLEREZ D REAL TR PR

1.4.6 ELEIGMPRIZHIDSCPLER

75 IPVA 3k, A8 —A> 8bit 1) ToS B, I Thr i IP RO IR 5 287

RFC 2474 %}ix 8 i

bit P47 T X, KEET 6 A bit 32 Xk DSCP 5G4, )i 2 4 bit /EAIREEAL . ZERSTAE it i 72
Wi, DSCP ARG ZnT LA 4 525 TR0, FRVE AR ST e R L 2%

FH P a] AKX IGMP 1732 DSCP At 26 ik 4Tl &
F1-17 BLE IGMP 3R 3CAY DSCP ik

$R1E we LR
ARG system-view
HENA W SE 3 VPN SE 5] igmp [ vpn-instance
IGMPHILE] vpn-instance-name ]
Ak
FLEIGMPHRICIIDSCPLSt4t | dscp dscp-value A ENF, IGMPR L [IDSCPAL 5t
%48

1.5 ECEIGMP SSM Mapping

7t SSM Mz, T &Rl GERIRR G, Heelics EHLHARIZEAT IGMPVYL B¢ IGMPV2, 4 T [iX
LV SZFF IGMPYL B IGMPV2 [ MR SSM %5, W LAZERE A% LACE IGMP SSM

Mapping Zhfit .

151 BEEEE

7EIC & IGMP SSM Mapping Z 1, i 5e bl FAES -
o FUEAT—HREE M, SEEUE P W 4% 2 BE

o lit & IGMP JEA I
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1.5.2 {FHEIGMP SSM Mapping

%1-18 {F4E IGMP SSM Mapping

1RIE we AR

HANRGAE system-view

BEANE O interface interface-type interface-number

f# HEIGMP SSM | . _ ‘ _

Mapping g igmp ssm-mapping enable AT, B0 LAIGMP SSM Mapping3
REAbT oG TR

% i
APRIEAP BN EATIEZ A IGMP #9480 TAHERAEIFE] SSM IR %, ZEUELA Tz N&keiEn
FiE 47 IGMPV3.

1.5.3 BLEIGMP SSM Mapping#i

T 22 YR IE ] DA SZBIL ) — 2 9 20 31 22 S A 3R VR R i
%£1-19 BLE IGMP SSM Mapping ¥

#HBR1E we 1488
ARG K] system-view
%éﬁp@mﬁﬂﬁVPNiw igmp [ vpn-instance vpn-instance-name ]
& IGMP SSM Mapping | ssm-mapping group-address { mask | ik .
T mask-length } source-address AU, REEIGMP SSM
Mapping } U]
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=
:
A FE

% VLAN # 1 FiZ 47692 IGMPV3, | £4£F igmp-snooping host-join 4-4~Fe & A2 4k £ AU AR
BPAR 45 R ALAE R, AR EAAAD K % IGMPV3 #4938 E 4R L, XA LT R 41R¥E IGMP SSM
Mapping #LI 4] 2248 5 89404540, A % igmp-snooping host-join 4748434, HAL “IP
WikaA A5 F4 “IGMP Snooping” .

1.6 ECEIGMP Proxying
1.6.1 BEBHEE

AL E IGMP Proxying Z i, 5Ll FAF5:
o UEATRRREE M, SEBLIER P 4% 2 Hol
o fHfEIP ZHHEIK

1.6.2 fEEEIGMP Proxying

PV W ) 2R 23 RO BRI 1) 14 11 B RE T IGMP RRERDI AR )5, 1% &k T IGMP ACH
B

%1-20 {#4E IGMP Proxying

BRAE we EER
ARG system-view
HEN DAL interface interface-type interface-number
{FHEIGMPALEIT)BE | igmp proxying enable B s R, B0 IIGMPAL BT, g
AbF R AR AR
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@ 17 AP

—GRE L RAHA — N O LA IGMP RE 6t ( 3 RHMELT, BAFEH6F R AR —A4
2148 IGMP RIZ2 62 ).

FEHAT IGMP #940 X Be B af, £ CAL4E IGMP RIEH) fE 94 0 E R AFBAL4E IGMP, HAA
igmp require-router-alert. igmp send-router-alert #= igmp version 44 &£z v L4
A BAL AL IGMP AREZ ) 660930 & £ R A AL e 404838 it (Je R AEEdE 1 AR A
PIM-DM 2 PIM-SM, {2 PIM #LE T & ¢9 source-lifetime. source-policy #= ssm-policy
GAAARK), RZIFK;, R, &-FIGMPVL #5952 d PIM Wt s 449 DR R A %,
FHt# IGMP K3 X &4 T 4748 547692 IGMPVL, R 44w ik A DR, Mzt
AL IGMP &) 2.

Bk, RITFK.

%% VLAN A 2.1£4 T IGMP Snooping, 3% VLAN *f i &) VLAN 4 9 £ R 48 A% 48 IGMP 4X,

1.6.3 EcE T TERARMBAREE &R

MH, ARG R SRR, AR A RA AR A RE Sy, TR T LU S 4Lk B i
o X IGMP AR B A R Rt , A9 IE MATHR R Al s, ALHR8u 4 sl i%4% 1

Fe R o T ML

(HAE RIS SR, IGMP AREE & & 1) T8 O ANBEAE X v 28 Sa e P 3R, e N AF e % N ATH DAL
A ZIRA T A 74 K Re
F1-21 BEE T TIEANEBE A8

1BR1E we AR
ARG K system-view
B LI interface interface-type

interface-number

e FATH AR AR A 2%
RE AR K BE

igmp proxying forwarding

BT, HIGMPIIE B 4 0 F AT B4 T
AR, R AR SR

==
A =

EEZWNENEES S IGMP REZEHEAT, YL +F—4 IGMP R X &G FAET L EiLH
R RN, TERLEELET IGMP R &) TATHED LT EE, TNz MENHFKI S hEL

8 RGP R,
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1.7 IGMP SRR

ESER PR E G, {EATEME THAT display iy 4 m LLUZ/RACE 5 IGMP 24715 1L,

B AF BRI UERC B RO .

blibURKEw )

FEF PR R AT reset i T LUEER IGMP (4815 B

F#1-22 IGMP S RFfnEdp

BRIE we
display igmp [ all-instance | vpn-instance vpn-instance-name ] group
EEIGMPAL 15 B [ group-address | interface interface-type interface-number ] [ static |

verbose ] [| { begin | exclude | include } regular-expression ]

TAEIGMPA ) 2 {5 &

display igmp group port-info [ vlan vlan-id ] [ slot slot-number ]
[ verbose ][ | { begin | exclude | include } regular-expression ]

BER D FIGMPEREEN ENE S

display igmp host interface interface-type interface-number group
group-address [ source source-address ] [ | { begin | exclude | include }
regular-expression ]

EE T Em A FIGMPEREE K AL
5 B

display igmp host port-info vlan vlan-id group group-address [ source
source-address ] [ vlan vlan-id ] [ slot slot-number ] [ | { begin | exclude |
include } regular-expression ]

HEED FIGMPH B Mz 5 B

display igmp [ all-instance | vpn-instance vpn-instance-name ]
interface [ interface-type interface-number ] [ verbose ] [ | { begin |
exclude | include } regular-expression ]

EHIGMPCILA {5 R

display igmp [ all-instance | vpn-instance vpn-instance-name ]
proxying group [ group-address ] [ verbose ] [ | { begin | exclude |
include } regular-expression ]

EEIGMPH R 115 5

display igmp [ all-instance | vpn-instance vpn-instance-name ]
routing-table [ source-address [ mask { mask | mask-length } ] |
group-address [ mask { mask | mask-length } ] | flags { act | suc } 1 *[|
{begin | exclude | include } regular-expression ]

I HIGMP SSM Mapping#i

display igmp [ all-instance | vpn-instance vpn-instance-name ]
ssm-mapping group-address [ | { begin | exclude | include }
regular-expression ]

AFH K IEIGMP SSM Mapping #i1|
AU AR R

display igmp [ all-instance | vpn-instance vpn-instance-name ]
ssm-mapping group [ group-address | interface interface-type
interface-number ] [ verbose ] [ | { begin | exclude | include }
regular-expression ]

&G # 1 E KPS IGMP SSM
Mapping X0 (1 EHLE B

display igmp ssm-mapping host interface interface-type
interface-number group group-address source source-address [ | { begin
| exclude | include } regular-expression ]

1ERIGMPA B A AL 3%

reset igmp [ all-instance | vpn-instance vpn-instance-name ] group { all
| interface interface-type interface-number { all | group-address [ mask
{ mask | mask-length } ] [ source-address [ mask { mask |
mask-length }11}}

EERIGMP A — Zui I sh &I
it

reset igmp group port-info { all | group-address } [ vlan vlan-id ]

TR AKIRIGMP SSM Mapping #7111
B HIFAE R

reset igmp [ all-instance | vpn-instance vpn-instance-name ]
ssm-mapping group { all | interface interface-type interface-number { all
| group-address [ mask { mask | mask-length } ] [ source-address [ mask
{ mask | mask-length}11}}
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@ 17 AP

reset igmp group #= reset igmp group port-info 4 R FR S ShAitk, mAEFR#%
F YLV ST

display igmp host interface R 4¢ & A4 Vlan 40 4149 = E4E 0 _E IGMP 33769 ZAHUE &

display igmp ssm-mapping host interface R 46 & A& Vlan 31 5 = B30 EIRYE IGMP
SSM Mapping #LI e N 89 EHAZ & .

=
SFE
A li,u,\

PAT reset igmp group 4T 48 EIEIE T BT 204515 B a9 B

1.8 IGMPELEY it B Z& 5

1.8.1 IGMPEZA IS BERD & 25451

1. tAM K

o PWCE IS AR T B IRAE S, AR SRS H ORI 4% N1 FI N2, Host A
5 Host C 735124 N1 F1 N2 R 413805 B BeE o

e PIM M%) Switch A %$: N1, Switch B 5 Switch C 3 [r]i%#: N2,

. Switch A iiid Vlan-interface100 %#; N1, iliid Vlan-interface101 74 PIM /4% g
%o

Switch B 5 Switch C 43 7l i it % H ) Vlan-interface200 £ # N2, Jf 4 5] i
Vlan-interface201 i1 Vlan-interface202 i%#z PIM W 2% w1 H e 3 4% o

Switch A 5 N1 Z [fJig4T IGMPv2; Switch B. Switch C 5 N2 2 [fJth435liz 4T IGMPv2, H.
H T Switch B (42 11 1P Ml 5/, DRAE N2 i i i Hok 7824 IGMP &8s

EEE, A NL PR ENULREMA AR 224.1.0.1, X N2 o 5 MU TEATAT BR 1
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2. AW E
El1-5 IGMP E AT & £A W &

PIM network Receiver

Vlan-int101 -
Vlan-int100
Switch A 10.110.1.1/24
Querier
Vlan-int200
Vian-int201 10.110.2.1/24 Receiver

Switch B

Host A

Host B

Ethernet
‘ E

Host C

Vlan-int200
10.110.2.2/24

Vlan-int202

¢

Ethernet

Host D

v'e

Switch C

I EMEDRE

(1) ACE 1P bR 3 % bl

LI ] 1-5 BeE A P E R D, L ARC B R

FCE PIM 4% N 24 AZHBLZ AR ] OSPF B BEAT HIE, itk PIM M 28 N A{EM 45 R HIE, Jf H
FATHN L F] BENS 15 ) 8 s ey D S I B 24508 e ST, FLAHC B R

(2) fERE IP 41fkik b, IR PIM-DM AT IGMP

# 1t Switch A BAURE IP 4 FkEK th, 725410 EAfifE PIM-DM, F4E M4 Vian-interface100
FAfRE IGMP.

<SwitchA> system-view

[SwitchA] multicast routing-enable

[SwitchA] interface vlan-interface 100

[SwitchA-VIan-interfacelO00] igmp enable

[SwitchA-Vlan-interfacel00] pim dm

[SwitchA-VIan-interfacelO0] quit

[SwitchA] interface vlan-interface 101

[SwitchA-Vlan-interfacel01] pim dm

[SwitchA-VIan-interfacelOl] quit

# {1 Switch B i fE IP 413k 1, 70 BAERE PIM-DM, Jf7E AL D Vian-interface200
AfiRE IGMP.

<SwitchB> system-view

[SwitchB] multicast routing-enable

[SwitchB] interface vlan-interface 200
[SwitchB-Vlan-interface200] igmp enable



[SwitchB-VIan-interface200] pim dm
[SwitchB-VIan-interface200] quit
[SwitchB] interface vlan-interface 201
[SwitchB-VIan-interface201] pim dm
[SwitchB-VIan-interface201] quit

# £ Switch C AL IP 413 M, %410 _LAFRE PIM-DM, JFE4E EHLEZ 1 Vlan-interface200
FAEEfE IGMP.

<SwitchC> system-view
[SwitchC] multicast routing-enable
[SwitchC] interface vlan-interface 200
[SwitchC-VIan-interface200] igmp enable
[SwitchC-Vlan-interface200] pim dm
[SwitchC-VIan-interface200] quit
[SwitchC] interface vlan-interface 202
[SwitchC-Vlan-interface202] pim dm
[SwitchC-VIan-interface202] quit
(3) MCEMFHAIL ES
# 1¥ Switch A PR & 8211 Vlan-interface100 ¥ =ML EIMALLEAL 224.1.1.1.
[SwitchA] acl number 2001
[SwitchA-acl-basic-2001] rule permit source 224.1.1.1 0
[SwitchA-acl-basic-2001] quit
[SwitchA] interface vlan-interface 100
[SwitchA-Vlan-interfacel00] igmp group-policy 2001
[SwitchA-VIan-interfacelO0] quit
(4)  RgRCE AR
WAL A display igmp interface v 4 1] LL A E A2 #ebl4% 1 L IGMP 1 B RIS AT L. 10
# 717 Switch B £ Vlan-interface200 _|-f] IGMP {5 &,
[SwitchB] display igmp interface vlan-interface 200
Vlan-interface200(10.110.2.1):
IGMP is enabled

Current IGMP version is 2

Value of query interval for IGMP(in seconds): 60

Value of other querier present interval for IGMP(in seconds): 125

Value of maximum query response time for IGMP(in seconds): 10

Querier for IGMP: 10.110.2.1 (this router)
Total 1 IGMP Group reported

1.8.2 IGMP SSM MappingZh GEEC & 2451

1. A EK

. PIM-SM % 4% v [7] I5F 5 ] ASM FI SSM J7 U2 R 44 #% IR 45, # Switch D ) 2 1
Vlan-interface104 fit & & C-BSR 1 C-RP, SSM ZH3%4H (150 [k 232.1.1.0/24.

. Switch D [#J3 11 Vlan-interface400 Fiz4T IGMPv3, U8 0L FisfT IGMPv2, HARE
22 IGMPV3, iz EAUE A AL 7L ok de %Y
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. Source 1. Source 2 fll Source 3 #fli] SSM ZH i [ N HILH IR KL F L, ZREEAE
Switch D A E IGMP SSM Mapping Lifig, A4 EHLA figdeliek A Source 1 #il Source
3 M ALIE U .

2. HME
E1-6 IGMP SSM Mapping I #E it & 48 W [&]

Source 2 Source 3
Switch B Switch C

Vlan-int200 Vlan-int102
Vlan-int102

Vlan-int103

Vlan-int101

PIM-SM

Source 1 .
Receiver
Vlan-int101
Vlan-int100 Vlan-int104

Vlan-int104

Vlan-int103

Switch A Switch D
K& Fua P31 & Fua [Pk hE
Source 1 - 133.133.1.1/24 Source 3 - 133.133.3.1/24
Source 2 - 133.133.2.1/24 Receiver - 133.133.4.1/24
Switch A Vlan-int100 133.133.1.2/24 Switch C Vlan-int300 133.133.3.2/24
Vlan-int101 192.168.1.1/24 Vlan-int103 192.168.3.1/24
Vlan-int104 192.168.4.2/24 Vlan-int102 192.168.2.2/24
Switch B Vlan-int200 133.133.2.2/24 Switch D Vlan-int400 133.133.4.2/24
Vlan-int101 192.168.1.2/24 Vlan-int103 192.168.3.2/24
Vlan-int102 192.168.2.1/24 Vlan-int104 192.168.4.1/24

3. BEESE
(1) FCE 1P Hbhk % 6 h Y
TR ] 1-6 LB A3 D IPHLEFI 1 I HERD, L AAREC B L RN

fic i PIM-SM 38 (1) 4 A L2 IR R ] OSPF Bh3GEAT 3%, #iR PIM-SM 48 Py #07E 199 2% 2 FLi
I H A AT ) RS A B S0 25 1R U U S IR A Pl B, LA B s
(2) {fiRE 1P 414 HH, JEAEAE PIM-SM. IGMP FI IGMP SSM Mapping 2

# ff Switch D _Fffife IP %% h, 7530 LAEAE PIM-SM, Ji¢E BHLIEE 1T Vian-interface400
{#BE IGMP F1 IGMP SSM Mapping Thég, A& IGMP A J 3.

<SwitchD> system-view

[SwitchD] multicast routing-enable
[SwitchD] interface vlan-interface 400
[SwitchD-Vlan-interface400] igmp enable
[SwitchD-Vlan-interface400] igmp version 3
[SwitchD-VIan-interface400] igmp ssm-mapping enable
[SwitchD-VlIan-interface400] pim sm
[SwitchD-VIan-interface400] quit

[SwitchD] interface vlan-interface 103
[SwitchD-Vlan-interfacel03] pim sm
[SwitchD-VIan-interfacelO3] quit

[SwitchD] interface vlan-interface 104
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[SwitchD-VIan-interfacel04] pim sm
[SwitchD-Vlan-interfacel04] quit

# {F Switch A FffgE IP 1%, JFAE&H 10 LAliEE PIM-SM.

<SwitchA> system-view

[SwitchA] multicast routing-enable

[SwitchA] interface vlan-interface 100
[SwitchA-VIan-interfacelO0] pim sm
[SwitchA-VIan-interfacelO0] quit

[SwitchA] interface vlan-interface 101
[SwitchA-VIan-interfacelOl] pim sm
[SwitchA-VIan-interfacelOl] quit

[SwitchA] interface vlan-interface 104
[SwitchA-VIan-interfacel04] pim sm
[SwitchA-Vlan-interfacel04] quit

Switch B 1 Switch C [{JfiC & 55 Switch A AL, e & i Fimg .

(3) T C-BSR I C-RP

# 1t Switch D F-fic’E C-BSR #l C-RP {7 & o

[SwitchD] pim

[SwitchD-pim] c-bsr vlan-interface 104

[SwitchD-pim] c-rp vlan-interface 104

[SwitchD-pim] quit

(4) MBCE SSM AR 1 HhEE

# 1£ Switch D L% SSM 21 #k 41 it v [F0h 232.1.1.0/24.
[SwitchD] acl number 2000

[SwitchD-acl-basic-2000] rule permit source 232.1.1.0 0.0.0.255
[SwitchD-acl-basic-2000] quit

[SwitchD] pim

[SwitchD-pim] ssm-policy 2000

[SwitchD-pim] quit

Switch A, Switch B #1 Switch C (WL E 5 Switch D AHBL, e ik FE % o
(5) AlE IGMP SSM Mapping # )

# 7 Switch D it & IGMP SSM Mapping Fi

[SwitchD] igmp

[SwitchD-igmp] ssm-mapping 232.1.1.0 24 133.133.1.1
[SwitchD-igmp] ssm-mapping 232.1.1.0 24 133.133.3.1
[SwitchD-igmp] quit

(6) A E AR

ML ff H display igmp ssm-mapping fir % 7] LA B A AL 1) IGMP SSM Mapping #4540 -
# 4 Switch D _414F4] 232.1.1.1 /) IGMP SSM Mapping FLIU .
[SwitchD] display igmp ssm-mapping 232.1.1.1

Vpn-Instance: public net

Group: 232.1.1.1

Source list:

133.133.1.1
133.133.3.1
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HHRLfEH display igmp ssm-mapping group #ir 4 1] L& B AZ L LK IGMP SSM Mapping #i
WG A R A5 B Bl
# 754 Switch D _FH#E IGMP SSM Mapping #8161 & i 20 4% 2045 5
[SwitchD] display igmp ssm-mapping group
Total 1 IGMP SSM-mapping Group(s)-
Interface group report information of VPN-Instance: public net
Vlan-interface400(133.133.4.2):
Total 1 IGMP SSM-mapping Group reported
Group Address Last Reporter Uptime Expires
232.1.1.1 133.133.4.1 00:02:04 off

ik H display pim routing-table iy 4 1] LA B A HALR) PIM B 3815 B il 4n:
# 71F Switch D _F(1 PIM % f1 345 .

[SwitchD] display pim routing-table

Vpn-instance: public net

Total O (*, G) entry; 2 (S, G) entry

(133.133.1.1, 232.1.1.1)
Protocol: pim-ssm, Flag:
UpTime: 00:13:25
Upstream interface: Vlan-interfacelO4
Upstream neighbor: 192.168.4.2
RPF prime neighbor: 192.168.4.2
Downstream interface(s) information:
Total number of downstreams: 1
1: Vlan-interface400
Protocol: igmp, UpTime: 00:13:25, Expires: -

(133.133.3.1, 232.1.1.1)
Protocol: pim-ssm, Flag:
UpTime: 00:13:25
Upstream interface: Vlan-interfacelO3
Upstream neighbor: 192.168.3.1
RPF prime neighbor: 192.168.3.1
Downstream interface(s) information:
Total number of downstreams: 1
1: Vlan-interface400
Protocol: igmp, UpTime: 00:13:25, Expires: -

1.8.3 IGMP ProxyingLh E i & 5& 451

1. A EK
. 2812 4T PIM-DM, A4 4% 14615 Host A Fl Host C il il 3% 2H 224.1.1.1 5 4%
AT H o

o ZUKHIITE Switch B L E IGMP Proxying Mg, i HAEAIZIT PIM-DM (130~ SEILAL pY
TR 2 (P 3P RN AL R A 0 1
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2. A
[El1-7 IGMP Proxying L REEC & 28 W &

Proxy & Querier Querier
Switch B Switch A

Vlan-int100
192.168.1.1/24

Vlan-int100 N lanint o1
Vlan-int200 192.168.1.2/24 103??8’(1 Vo4
192.168.2.1/24 . B
Receiver Receiver
Host A Host B Host G

I EMEVE

(1) ECE P bk

TR ] 1-7 PR R P HB I FD 7 RO HE R, AR e R
(2) Mg IP 418k, JHEEE PIM-DM. IGMP il IGMP Proxying

# £ Switch A LfligE 1P 414% ¥ tH, 768210 Vlan-interfacel01 LffifE PIM-DM, Jf7E#: M
Vlan-interface100 F{{ifE IGMP.

<SwitchA> system-view

[SwitchA] multicast routing-enable

[SwitchA] interface vlan-interface 101

[SwitchA-Vlan-interfacelO0l] pim dm

[SwitchA-Vlan-interfacelOl] quit

[SwitchA] interface vlan-interface 100

[SwitchA-Vlan-interfacel00] igmp enable

[SwitchA-VIan-interfacel00] pim dm

[SwitchA-Vlan-interfacel00] quit

# 7t Switch B _FAfifg IP A% th, -0 Vlan-interface100 FA#fg IGMP Proxying, JF{ef%M
Vlan-interface200 _{§fg IGMP.

<SwitchB> system-view

[SwitchB] multicast routing-enable

[SwitchB] interface vlan-interface 100

[SwitchB-Vlan-interfacelO00] igmp proxying enable

[SwitchB-VIan-interfacelO0] quit

[SwitchB] interface vlan-interface 200

[SwitchB-VIan-interface200] igmp enable

[SwitchB-VIan-interface200] quit

(3) AuITCE AR

kA display igmp interface iy 4 1] LA G & AC #4142 1 IGMP (G ERE T Ol 14n:
# #F Switch B 7£ Vlan-interface100 _I- IGMP [t & Fliz 47 i EE4 15 8

[SwitchB] display igmp interface vlan-interface 100 verbose
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Vlan-interfacel00(192.168.1.2):
IGMP proxy is enabled
Current IGMP version is 2
Multicast routing on this interface: enabled
Require-router-alert: disabled
Versionl-querier-present-timer-expiry: 00:00:20
W display igmp group @41 LA A IGMP 411015 5. il
# 71 F Switch A I IGMP 41115 &
[SwitchA] display igmp group
Total 1 IGMP Group(s).-
Interface group report information of VPN-Instance: public net
Vlan-interfacel00(192.168.1.1):
Total 1 IGMP Groups reported
Group Address Last Reporter Uptime Expires
224.1.1.1 192.168.1.2 00:02:04 00:01:15

e L, EHL IGMP #i45 @it Switch B [FARFEHE D Vian-interface100 % %45 Switch A
1.9 A E$EIRZEH
1.9.1 ZFWENEHRBLELARRER

1. BUEI R

MR EHURIE T IIANLIEAL G MRS, B BN % 88 FER A 4R 4] G 4Lk i (5 B .

2. WFE T

o M. FEELMIEM S A LA DRI SUZ RS up K LR S AL 4 0 A S AR

o (R b REARREE th, AR VLI O BT RE IGMP;

o WUREEHARE D FIZITH IGMP RRACLL FHLAK, IS4 B HH a8 ok DR =LA R IR A i i
A IGMP # 5 HRSC

. ﬁﬂ%?ﬁ%ﬂiﬁiﬁﬁ 74 igmp group-policy X IIAZREA G AT TBRHIE, %% A 4%
WA T8 I S R PR IR e SR N ZH RR A G RS

3. Ah3E S 72

(1) KA RS IER, 0N REL SR IE, DR IPRESRETIER, 2EERCE T IEMmP 1P
Hotik. A4 display igmp interface & #: 5 . A0 G B, R FDIRES
S, RN S FRCE T shutdown iy 4, BCEEIEL A LM, siEE 0 EEAR
B IEAAIP 1P Huhk,

(2) KA REERE TR . Widdy4 display current-configuration & & GHLE T M4
multicast routing-enable. # /D ZACE, WIF A RGEME AT 4 multicast
routing-enable ffifg IP A4k th, [FIIB 75 ZEAEAH N 1 EAFRE IGMP,

() K0 FisfTIH IGMP A . il fir 4 display igmp interface s 2542 1 Fiz4T 1) IGMP
WA AT BT (P hCAS
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(4) fEEO FEAEE T ACL MUK RS FEHUINAARHEA G, widam4 display
current-configuration interface M%< 2R & T igmp group-policy 4. 41 St & ) ACL
KOS NN L3R4 G AT T BRI, WIFEEE 0% ACL U, ARV 414k 41 G I .

1.9.2 F—MBEEHRZ LERRKXRAF—H

1. MPEH &R

LEF— MBI IGMP B s b, 25 FL e A8 0 8 R A5

2. MBED

o IZ1T IGMP M NN DY 2N S, KB MM, dEF S WRFE—
W B it B 2 (1) IGMP 452 LT S0 E A — 3, R B 0 R R IR L

o UiHN, IGMP HAEIS 3 /MNMERAS, JRAAFIN IGMP i 5 P12 0] BAR AT LA ZE, (R iER:
FE [ — W BEIR T AT % R 2% A A0S AT A R AR AR 1) IGMP o 1 3 []— 4 B % R 2% 1) IGMP JIRAS AN —
i, WS IGMP 4k 5 R IR L.

3. 41T iR

(1) K IGMP fid® . il 4 display current-configuration W& 1 F IGMP (L& 15 ..

(2) AER— MBI BT % s AT 4 display igmp interface K25 IGMP AH15¢ 5 I 2% 1 2
, HRICE 2

(3) dilsn4 display igmp interface KA & & tH #% FizAT 1 IGMP A& 15—
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1

PIMECL &

Z i

o KRILFTI6G3%E BAREIEAT T B We) = Bk &,

o PIMFhgtpidsey “2u” A=Fu, @i VLANED, Z2AKMs0 %, = 2 KM%
RGBT A = BAAXMARNE T, A AR MsE 0 AZX e85, FHAL “Z B R0
AR AR S Py AR DR E”.

1.1 PIMiE s

1.1.1

PIM & Protocol Independent Multicast (13U RE) ITIFR, s nl EUR) H S ki A 6ty el

R R M DY (B35 RIP. OSPF. IS-IS. BGP %5) A i) g i th 6 0 1P 4144 1L i

YRR % 5 B R ) AR B e OE G, SRR A Ik SRR b P U AR AR ) R B e R IR AT

PIM ) RPF (Reverse Path Forwarding, ¥l i#4e4% k) HLHISEHN A FFIRSCH A k. M4

SCRNEAR MBS, BT RPF K. 47 RPF RS Amak, DU g Ar B (1) 41 4% % 3R 00,

AT H RIS R # RPFASARI, W EFEk 0. Ak RPF N4, ES W “IP

HFICETR T P AR SR,

FRPESLIH LRI AR, PIM 43 4y LR JLRF2E 2

e  PIM-DM (Protocol Independent Multicast-Dense Mode, p3 52— 4E R )

e PIM-SM (Protocol Independent Multicast-Sparse Mode, ¥ &40 #—His ik =)

e  BIDIR-PIM(Bidirectional Protocol Independent Multicast, X[ Bpis G 4d 3k, BRI PIM)

e  PIM-SSM (Protocol Independent Multicast Source-Specific Multicast, X IE<HIE—I5 &
TR

X i

AT #AG TR, AL FId L PIM i b 4534 b S AT AR MR A “PIM IR .

PIM-DM7E 4

PIM-DM J& T S s 4 3k i e s, (M “4fE (Push) B0 ALIX R, 88 ] 14148

R BTG U SR K N P 2%, AR S B

o PIM-DM 1Bt W4 45 (65 A 5 A7 AE 28 /0 — AN AL RR 2 B B3, DR O 2 9 090 K 4 i R
(Flooding) F| 45t BT A 15 fle K5, PIM-DM X3 A 20 $5 B 2 % (1) 43 SCEAT B9 %
(Prune), R OREEEHNCE 7230, XM “PH—098” G RMIPE A A, B BT 73
SCAB AT DURIIE AR AL e SRS
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o TR ST S I T AR A, R TR U AR S ROIR A T (I T
PIM-DM i f%54%  (Graft) L L3 V2 T 4 3k Bt 1) e 5

— Mok, AR B R AR AU (Source Tree, B LAZLARIE A “HR 7. K41

TR R B BRI R o T TS (002 A RRIE B R R R AT, DR O B

fH %12 (Shortest Path Tree, SPT).

PIM-DM () TAERLI W] LRSS a0 F

o AR

o TyEE SPT
o G

e WiE

1. S &I

1E PIM 3rb, i pl sl sk 303 b ) AR BE IR BT PIM % 28 (224.0.0.13) D4l $% 7 0k 1% PIM
Hello 3¢ (LA Ff&FR Hello % 30), LUK I PIM A5, 49 8-t 28 2 [ ) PIM AFJE 6 &R, 4
@AYy SPT,

Z i
Bl BHEANEATT PIM WX 694 1 FR2 B Ak s & % Hello 350, Ad T 5% 4 0 48 £ 49 PIM 4§
X R

g

2

2. H3ESPT

Fagdt SPT i PRt & “¥B—8ik” Bl #e:

(1) 7€ PIM-DM 3k, ZHIRVE S ZH4R4] G Kb 4R IROCHt, 1 oex 4 IS ATd e il o
XFiZIR S RPF f Al 5, Ea)d—4 (S, G) I, FF¥rizdi i g i pifs Rty
REER . i #, PIM-DM AN R4 d 48 Bl (S, G) K.

(2) RGN HRLE IR AT HCHE B AT B A M R U Y S ) B RUR BT R
L (Prune Message) , LU A0 315 sk AH R (199 O LA 75 4 e 3k (S, G) IRtV 1)
HAEOBIR P IER, AT 2 A R R SR 11 .

F nm
o (S, G) AT OIEUIERMIE S, IR ehiit G, ik 0 ) E A adE T %
o PR FMEIEHIBORE D RN bR, M MISIIE AT RS CTH

SRR B th it i s A0k, B 11 PR, AT HECE (Receiver) [ 14 (15 Host A
BHIEMHE B BRI, JF— HRFSERIPIM-DMEL T X Jo N2 (1 33, 1K 4853 3 LRl R
TSPT.
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E1-1 PIM-DM #4453 SPT R EE

nnnnnnnnnnnn

nnnnnnnnnnnnnnnnnn
oy

uuuuuuuuuu

\ Receiver

,,,,,,,,,,,, + Prune message

— Multicast packets

Host C

PR MR I A A S NIRRT R BRI L, BRGNS A R T
I

F

WAL PIM-SM F A & A8 B2 A .

3. I5¥E

BT A BT BRI R O, A T IR s R R RRAS P T B A, PIM-DM

A8 RN B P R SO AR AR B (e i, R R

(1) T B HMCZH R 1715 A e B35 RUR R AR S (Graft Message) BAHRIE BB A
2| SPT 5

(2) 4 B RCENEAROCE W AZ R R ROIRAS I 1) LB — AN R AR S
(Graft-Ack Message) LLIEATHIIA;

(3) WAL LG HAR ST R e T B W Rk F B R G N RO, B T R IR
SCEBIRERIN A 1

4. #iE

A MBI A 2 S AR g, AH R AR T e S R RIEBZ M BE . 4 T i

BRSO, s B S (Assert) HLHISKIE & Ml — 4R AR &
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E1-2 Assert HlFI~=E

Router A Router B

Ethernet

------------ +» Assert message

———» Multicast packets Router C Receiver

un E 1-2 s, MRouter AfiIRouter B L35 55l #] (S, G) AHFR TG, #Ea A MY B i
RAZRIC, T T FUE 1T S Router CHt2s 2 43 AH [ 1 21 #64 5C,  Router AFIRouter Bl 2x
NS R S M B % T e e SR K% 2 4% SC . I, Router AFIRouter B3k H iz L)
AW B BT A PIMES tH 2% (224.0.0.13) DL FE 7 AW 530 (Assert Message), ik 3CH 4
WAL NG E: AREHIES, AFFAMhEG. BI4LFFI I 035 2% th/MBGP s /4L 37 0 A 8% th i A
SN R o TR (AR X X 2 S 4 T LU, Router AfiIRouter BH 3R IE & 15 1% (S,
G) UEIRSCAEAR M B ke, LB

(1) BRSO P R

(2) R BRI HATEE, T2 BN A RRIE B AR RN R

(3) WK BN RIS A A ARSE, U O IP Mk SR

1.1.2 PIM-SM{& 4y

PIM-DM { I LA “¥ H—854 7 J7 N SPT SRALE AR A S . R4 SPT i, H2IL

LI R AR, FEAIE AR RS

PIM-SM J& T i i L i th s, AR “4u (Pull) 8807 A4k, WHEH T 445

R P ATARNS 2L JE R IR B 2%, JLIEA SR B 4R

e PIM-SM & T EHLAA T ZEH WAL R 2, S B A 3 i S AL R B 10 L
PIM-SM SZHLZH 4% 4% iA% OMT 45 5t 2 b it 149 RPT (Rendezvous Point Tree, JL#),
RPT & FE PIM I3 3 & % tH 2845 4 A F IR 15 1 RP (Rendezvous Point, JI4E 55, 413%EL
it RP Y% RPT #4000y

o ERECE I b2 ) ARG N RPORIE AR (Join Message), %R SO iz Bhi%
X RP, it mm T RPT 114 3¢;

o RIS R ) B AL RR AU R AR, e 4%V DR (Designated Router, i€ %
2% ot RP #HT1EM, 0 MHREC (Register Message) il ik 7 k%45 RP, %
WCHNE RP JEfi k@ SPT. 2 G 4RIt AR EdR S SPT Kin RP, 41k % 21k
RP J&, #iEHIHHE RPT KL H00E
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Z i

BAMIK AR AR 5 208, XA A 2 E 5 A 288 QRAB| ARG,

PIM-SM ) TAENLHI AT ARG an F
o ABJEKEI

o DRIk
e RPXEI
e MHERPT
. 2H 3B
. SPT {4t

o WFE

1. BEEI

PIM-SM1§ H] 5 PIM-DMS ALK 48 s A BIBLT, BARTES W “1.1.1 1. ARV 15,
2. DR %€

B Hello 4R SCE T LUK HE=E M 4% (41 Ethernet) 1£2% DR, DR #4414 i% 352 W4 2% rp 41 A4 fr nfie
— R .

TV SARIAE L, e S ECE AN 4, #2128 DR, BCE I DR 4157 )
RP AL AN DR 7157 1) RP A& MRS

Z i

o Bk B it iR Hello 450 F FTE % 695 6 Bfe [P Huhk, TvAh % skt B WKL DR,
%7 49 DR #FF PIM-SM A 749 & ;. @t PIM-DM %%, E KRG H%=#R~EEZDR, 12
4o % PIM-DM 3R ¥ 69 £ Z M4 LiE 47T IGMPVA, 1E 2t 5 DR R A %4 3 = W % _F 49 IGMPV1
Hi0 %,

o LR BENEM DR 4GIE & L MAEAE IGMP, F N iE 4 72% DR L #g 8l % R 4eid id9% DR
YN v

A * IGMP ¢4/ 43, #FA I “IP a4&fe B85 +45 “IGMP” .
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[E1-3 DRiZZREE

Receiver

Ethernet
Ethernet

Source

Receiver

------------ +» Hello message
————————————— » Register message

777777777777 » Join message

B 1-3 iz, DRIFIEZSIEFEUW R

(1) FEERILE &% S A I (8] ik Hello 30 (#5417 A a1k DRILSER IS ED , HE &
PRI 2565 el DR

(2)  WARILSELAFE, BE M h AT G 8 ANSCRAE Hello $i SCHH 44 584k DR A Se 21
A NHHE 25 A 1) 1P 3l Kok 5E1E DR, 1P Hiutik fe K 0 #5218 DR

2 DR Bk, FEAR S dias A I R 53Tk B DR 1) Hello 30, W2 il A8 ¥ DR 1%

3. RPEI

RP /& PIM-SM 3 (A% 0 e 45 o TEZS R T /NI 2 v, A6 (5 B2, A A UKEE—
RP ST %5 ELREE R AT, AT BLAE PIM-SM 58T 18 & 8% Hh 2 E s RP A& (Hi2
EEZ LT, PIM-SM SR AR K, i) RP 8k M4 B R E K. N T2E RP [
HIFIU RPT (4R 445, PTLAAE PIM-SM S ic & £~ C-RP (Candidate-RP, fkik RP), il
o HEHUHR SRS RP, AR RP & TARIMALIELL, 5 Z0E BSR (Bootstrap
Router, F%4#%H1#%). BSR /& PIM-SM s [ BEAZ Ly, —> PIM-SM 3N L figf7—/> BSR, {H#]
PIC # %4> C-BSR (Candidate-BSR, fiit BSR). X4, —H BSR &/Ei#kE, H4x C-BSR fEM
W [ Bk LB BSR, MR 55 552 v

Z
o —/NRP AR IRSET % ANiken, {2— ANk R 459 —3t i —A RP.
o —4X&TYARII A% C-RP # C-BSR.

a1 B 1-4 iR, BSRA ST W25 HC-RP AR I 754k 3 (Advertisement Message), 1%k 3C
WS C-RP I HLHE AL S g L SLR 25 45 [, BSRKGIX 2645 B B A RP-Set (RP4E, HiZl
& 5 RPI LG O R BRI, 35 7E H 253k 3 (Bootstrap Message, BSM) 1K A5 #1| 44
PIM-SM1 .
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PIM-SM
S.
e BSR

------------- » Bootstrap message

————————————— » Advertisement message

W 286 v (1) 25 % FH A R AT RP-Set 3248 1E S, AT AR AR 2 C-RP v Ry 4k A ik +¢
HXT NI RP,  HARF R

(1) BEctii C-RP Pl s5 A, ik ss 4l /N 3R

(2) FHWSAIEEAFE, i C-RP LY, g ma it

(3) LI AIFE, FAEHWGA (Hash) sREGHEMAE, WA ERAE R,

(4) FEAEWBAHF, W C-RP 1P Huhk% A& 3K .

WA BB R Value (G, M, Cj) = (1103515245 * ( (1103515245 * (G & M) + 12345) XOR C))
+12345) mod 2%, o #4555 (17 X £ 1-1 Fios.

Fz1-1 BERHPEHFSEX

e X
Value e RN
G IPZLRRAL Y bk
M ALK JE (Hash Mask Length)
Ci C-RPHJIPHuAL
& WIS, FornbisH
XOR WHIZSAT, FoRrmissi
mod HARBEAT, FoRHEBRIUR
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4. HERPT
E1-5 PIM-SM ##4J#E RPT ;R E &

nnnnnnnnnnnn

Receiver
DR
nnnnnnnnnnnnnnnnnn % ‘
Host B
nnnnnnnnnnnn
Receiver

777777777777 » Join message

———» Multicast packets

Host C

B 1-5 fion, RPTRF R fEdn

(1) 4ECE IR G i, SEil L IGMP 30 415 1L B% ) DR;

(2) DRE4RE AL G e iERIG, [Z4LIT R RP J7 A& Bk IR AR L ;

(3) M DR #| RP &l i i #s st 1k 7 RPT (99037, XL i g# #i (e s e ferp A il 7 (%,
G) KL, IXHM “*” Rk TR RPT LLRP AR, LA DR Kyit1.

MR FEA G A FREIR 2 RP I, Bt 25 C L4 (1% RPT 23k DR, HEify Bk H2000#

MO R RRAL G G EATREOGIRI, S5HEER DR 415 RPT [MiZ411) RP J7 [ Bk

ROBBIRGIC;  FUF T s REZR SRR B D AR R IR S R A O, IR A A G

SR PIATIRALR AL, A SR WAk ) 3L e R BT B AR SC

5. tAEIRE M

PRI H 2 ) RPN IR IR 0 A7 A
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E1-6 HFREIMTEE

nnnnnn

Source

Receiver

- ¢ S

i Host B
Receiver

777777777777 » Join message

————————————— » Register message

Host C

———» Multicast packets

i B 1-6 o, AR A RPEE A FE 4

(1) AR S WARRH G Jox T —ANAREIR O, SARREEER DR AW ENZIRIE, Bk

SRR R SC, IR S8 7 sUIE N RP;

(2) = RPUWENZIRICE, — 5 il e MR SO R/ E Horh I AR SO RPT R 45 1%
W, 7 AR IR T BBk R I%E (S, G) MIARIC, iXFf, M RP B4R T4 1
E R AR T SPT 197030, IXLeit g AR A R R T (S, G) &I, SPT U4l

R DR OV, LLRP gt

(3) AR AR M AR EE WA DL AT SPT 2138 RP, #AJ5 th RP R4 5l RPT )4
Wb BEATH o 1 RPWREINTH SPT B Aok AR Bt e, (i fpak s X i) 5 2 F05 L 10

DR Ki%73 5 1E3. 30 (Register-Stop Message) , ZHAR VR ML FEL: K o

Z

bR 4R FARE AN RP AAL SPT Wik, & M 2045R M) DR 3 — A A Z AR X3 K 2046480, 2 AT

dRERA% R, BIERPLE (S, G) £t hET T AT,

6. SPTHJ#%

7E PIM-SM 1, — AN R ME—X N —A RP fil—H8 RPT. 7& SPT V)i, By RAEZA A
FEAR A 05 AL FE IR DR B2 /Ed MR SO R AE RP, i RP fi#ds 2% )5 7R RPT 70 KR4I

HM) DR, RP J&EFT ALIRE LA b vl o XA FEAFAE LR = A ) f8:
o ZLFFVEMIK DR FI RP AZ50F 416 K 04 T S B (1) b 2 it e 2B A B

o ZUIBHINMEL R B ARAN 2 N AR IR BB 1 B R B A

o CUMFRAEASKN, RPGAIHMIK, 2551 R HE,

N T Rk BRI S, PIM-SM et RP sk #2050 i) DR &2 SPT 14
(1) RP &) SPT Pk
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1.1.3

RP W12 Ak da )5, LRI AEEDT AL (S, G) AR, (e M DR 5 RP
IS SPT 7032, S AR SCHR HAR T 1% 7 SCHIL RP,

Z i

B RPA A SPTI# 69 mid42, #H AN “1.1.2 5. 3B REM” —F.

(2) #lcE M DR &AL SPT 1k

MECE M DR WCRIEE — ARSI ES, SLEURER SPT Ui, W2 T

o Ik, Bl DR MAUEE T FIKIE (S, G MAMIL, IHEALEAMHUEM DR, ik
SR PTAT S R AR R R R PRV T (S, G) R, ML T SPT 43¢

o BfijE, MAUHREHEUY SPT 213k RPT 5 SPT 4p X th#s i, %% th 28744 Z 30y RPT 23k
R AR, R 1) RP ZBE IS RP AL BIEER S, RP SRR S5 k25 ) 4 375055 17)
HIEBIRARSC (BB A X —MEIE D, AIMZERR T SPT V)4

o I, UMK U SPT AL FR R Bk SRS -

Wik SPT Y14, PIM-SM fighs LLLL PIM-DM 5 2857 () 7 g 37 SPT.

7.8

PIM-SM1# /1] 5 PIM-DMERLIINT S HLED, BARTES W “1.1.1 4. s ” — 15,

W5 PIM7E 4

FE SRR 2R Y N D 22 5 A FLTE S 180 R R AR 2 AN Bl M2 AR, AEIXF SO0,
WRAF LS PIM-DM 5, PIM-SM $% SPT Rk 413k %5ds, TAetE 6 i th#s LAer R 2 R 05 408
i (S, G) I, XK FHAKRMARG R, A TIEIIXA S, $H T PIM S . X
] PIM 1 PIM-SM % JE1fik, &l @7 LL RP gt 20 e B J5 A 205 XU RPT,
{EARREA AT W0 RPT WNALIRIRZ 11 RP Bk B0 . XK, e G ma BSR4 O,
G) KILRIHT, ML T RETIH

AT PIM 2E 258 H T AR IR AR # LA s A i N 4%, L TAERLE AT ARG 40

o ARJEARI

e RPKIL

o  DF %

o FEXUH RPT
1. PR &R I

B PIMAE ] L5 PIM-SM5E A [ 48 e R B L], BAATE 2L “1.1.2 1. ABJ " — 4.

2. RP&

XU PIMAE 5 PIM-SM5E A=A R RPAIHLE], HAAES I “1.1.2 3. RPAIL” —5.

PIM-SM [f] RP W25 52 23— AN SEFRAFAE R 1P Huhik, 1780 PIM ) RP AT DL 5 ok — AN SE R A7
E/ IP Hudik, ik RPA (Rendezvous Point Address, 42 il ). RPA FitJ& 9 B . ik i il
Frx % RPL (Rendezvous Point Link, 455558, 8% RPL FMTA#E O AY RP, H
B EA .




Z i

X&) PIM # 49 RPF 30 2 38 RP #9310, RPF 48/& A Rt 25X RP 6 T —3lbit,

3. DFi&%¢

DF (Designated Forwarder, 5 k#) J&X i PIM H s A th, AR5 i 418505 ) RP #%
KRBk H T DF, Wat2 it R DF A e ) A FEEd ) RP J7 a4 k. ik, &4 RP {4
AW BB T BT R DF,  DAA ORI B I LB a7 1% RP 6 k%; Ubah, fEH 2 6 41%H
HA I B, DF [ M — 1 b mT LLEE S A [R] R 2L 3R 4R S0 B R 1 RP.

Z

£ RPL £ RE &7 DF.

E1-7 DF 2 R~EE

Router E Router D

Router B % % Router C
v v

Ethernet

............. » DF election message

— » Multicast packets
Router A Source

tn B 1-7 Fi7~, Router BFIRouter C#lr] LL MRouter AU 3 b 2H 35 U5 7] 2H 4% 21 G A 3% I 4% AR S0,
WA ) R AU RS SC, RP S LRSI AH [ 4L 784 SC . A, Router BFIRouter
C— HAAIRPIE B, #ie Ai%RPAEDF1IE%: Router BFIRouter CH4- 73 il Il A k4 Bt (1) i A1 PIM
F i ge (224.0.0.13) DLZHA% 7 N IEDFI%E 254 ¢ (DF Election Message), %l C#:474G LL N5
B RPIFHIHE . BIRP I HRE % 1/MBGP s /20 f A5 8% i AR 56 R0 B o 8 — e B U6 IX
LA AT LR S, Router BRIRouter CHY 13RI 4 i DF,  FLART LLAR B F

(1) 2| RP PRI i 3k

(2)  WARF RP WL GAHSE, IAF] RP (1SRN E M
(3) W2 RP (MR BAHSE, W0 1P Mk B R M .

G

I

l



4. HENERPT

i RPT HPAAR - F e — B0 A RP AR DU EEHCE (s s 71 RPT,  fai ARk
F M RPT 1M 55— E 70 W& L RP O L U IEATRR U A % i 45 24 151 RPT, i AR 41 A8 RPT .
XWER > RPT (R B AR, R 20550 i b4

E1-8 #EEM RPT M EE

. Source
Receiver

Host A Server B

oooooooooooooooooo
Source Receiver

nnnnnnnnnnnnnnnnnn

nnnnnnnnnnnnnnnnnn

Receiver
7777777777777 » Join message

————————————— » Receiver-side RPT

Multicast packets Host C

PlcE MIRPT R 2 3 2 5 PIM-SMA RPT I A4 Rl R 2L, [&1 1-8 P, JLR i et T

(1) HRECE A DA G I, il IGMP % Sl kN1 L U 2% 4% 5

(2) iz HEEAR TR G I RCE SRR, TFHZ AL L RP 5 1) 32 Bk A AR L ;

(3)  MFIERMCE it 4 2 RP Pr2eid i) e S U il T 508 N RPT (10752, IX S8 h 2541
FEHFRRPERT 5, G) K.,

HEBMCE AR AL G (A5 A FHEOGERIN , 5 EE 6 b a8 2 105 2 I RPT )i 411K RP

J5 TR IB B AL BIRARSC s B 1 RO Rz SCA AL OB IR R IR S R i SRR 1, JF

Kt B O S I IZAUR AR, dn R RSk ) Fe B30 S B B 3



E1-9 AEEM RPT E~EE

. Source
Receiver

Host A Server B

nnnnnn

Source Receiver

nnnnnnnnnnnn

oooooooooooo

Receiver

************ > Source-side RPT
— Multicast packets

Host C

RIS RPT (¥ el IR AR i 8, J&1 129 s, At AR

(1) AR AIERA G AR AR IR RN B, H %M By DF B4 Hu ) RP #;

(2)  MECEH W h e 2] RP Pl (s th 8wl B i 7 4RI RPT (733,  1X 88 dy 25 41
R RRPERT (5, G) K.,

20 A RPT M8 sz S, e 4R A R I AL B R AR O 26 4L RPT ANz il RPT,

2ot RP B R 0

Z i

L A5 k12T RP B — My, 20357 M RPT 54 RPT A T 46 £ %) & RP X Al#tE
LA, EXAERAT, BiZ85ER LA IZEICE AIELIRE LI A S H W R g Ik,
M Rk E RP,

1.1.4 ZIBEHHEN

1. AL HI B9 5

—MIEW T, E—A PIM-SM/XUH PIM 34 HBEH —A BSR, Jff1i% BSR 5t EA PIM-SM/
X PIM 4 & i RP-Set {55, Fra 4Lk (5 BA7E L BSR & B M 48 Ju [l N ATk, Tk
ATIRRZ A A BRI L o

Z e RN FEORS AN AL, v LK AE A PIM-SM/ALTH] PIM 1K1 434 —~ Global 1#( Global-scope Zone)
MZ AP, (Admin-scope Zone), —J7 i n] LA &40 i— BSR MR B 77, 53— J7 1him] LA
PR A I A R X S T g% o AR, FRATTRR 2 O B B L o

IR AR Y, BT A [ 20 R A K o AR S PR P . 8 BRI i L i ZBR (Zone Border
Router, XI5tk tHa%) MIpL, ANV HIE 4 —A BSR, AR GHIMABAMRS, BTt
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T AR R SC Cnthr 5 450 BSR 28R SCAF) Joikiii il 45 BRI Ft o AN R BT IR 45 1)
HFFAIEFE T UE S, VO A WARA QARSI NG, S TR AN A E T
IR 25 T W AL IR 20— )& T Global 3k ¥k %55, Global I 4i4—A~ BSR, AFI4(1)
JA AR A RS

2. BRI 5 Globaligi B X &

FEAME BIEL L K. Global B#8 47 37 () C-RP Al BSR %4, X4e¥e 4 T @ B 28, ol
Ut BSR WLl RP G280 445 BRI ()2 B8 25 1Y) s AN BRI B CRad S, &8 BT ik 45 41
FRALYE B A AL 5 BN RERE . O St A T S S I Hb 3 RN Global 32 [ G &R, AT LA
MELFPRAN f BE AT 2% 1«

(1) Hbdsls () A

B PR BT OO R O R L AR 20 8 A B X 85, T b L P R S I R A A B 1 3 A
AMERR, LA I BRI A

E1-10 Hhgizs (6] &I S Global 1R X %

Admin-scope 2

%%

{C-RP BSR}
Admin-scope 1 ; : Admin-scope 3
C RP BSR C RP BSR

% % % %

w110 frow, 0T R — R e R 9 R AR A o, A5 B A b b DA S0 T L A TR
RITR] — i E 2R AN BE AR T 2 AN B, & BT £ 15 1 % el 2 B TSR] . 1T Globaldsk il £, 1% T
PIM-SM/Xr] PIMIE A IR BT % 2, AN T ] A Bl i 25 Y0 TR XD 2 3R S, ] DAE#EANPIM-SMY
R[] PIMEE [l A A% 4

(2)  4bhkIERE M

FEANE FCON R 5 IO IR AR IR 5%, I BB R 2l kb 2 1038 o BeE AC 4, (HUR i n] BEAFAEAH BAT
PSSP



1-11 4AtetSeE EEEIE S Global 1R X %

Admin-scope 1 Admin-scope 3

G1 address G3 address

Admin-scope 2
Global-scope

G2 address
G—G1—G2 address

B -1 s, BRI AR 2 R Y i 2 S R G AT, T B 3 AR 2H Mkl 2 A P
1 A hER 75 Globaldsk FrnS W ) 4 bk vis [l 2 B 4% 4 L2 M ik Ab (0 e B A i st ik, D
G-G1-G2. iy 2, GloballslAlfA7 M2 o] w413t b i R B2 HANE R

1.1.5 PIM-SSM{E 4

SSM (Source-Specific Multicast, 5 541 BiAIA ASM (Any-Source Multicast, F =15 Uk
HHE) AL AN 52 A0 2 (KRR . HiT, ASM YA HE PIM-DM 1 PIM-SM Piffifii,, SSM 4%
R AE B PIM-SM B8 0 HAK ST,  thFRA PIM-SSM.

SSM KR T B IR A IRHRAE TR 7 %, ik IGMPV3 K44 WL S s 2 a5 &R . ESEpr
N, 0K IGMPY3 LUK PIM-SM [1—3# /3 BARK S SSM B, i THafcs & i it 1
BIRIE () S REE A T RRIRR AR S, R E SSM AL RP, L4 RPT,
T AR R, 575k MSDP (Multicast Source Discovery Protocol, 2H#%5 & B 30
e B PIM 25 Y (1 20 4551

PIM-SSM ¥ TAEALHI AT ARG 1 F

o ARfEKRIL

e DRIE%

o I SPT

1. SBERIM

PIM-SSMfit FH| 5 PIM-SM5E A4 [R] (48 fs IR, HARIES W “1.4.2 1. A0/ RIL” —5.

2. DRt

PIM-SSM{ ] 5 PIM-SM5E A A FIDRIE 2L, AAATEZ I “1.1.2 2. DREEZE” 75,

3. HESPT

Fy3t sk PIM-SM IR 1 RPT, &%k PIM-SSM R4 1) SPT, =4 T30 2 N 2 4%
HET B T SSM 4l EHl (IANA {18 ) SSM 4l 75 Hl 4 232.0.0.0/8).




E1-12 PIM-SSM H#4& SPT REE

Source

Receiver

777777777777 + Subscribe message

— Multicast packets

Host C

B 1-12 iz, Host BRIHost Coh 455 SIS (Receiver), HHILAEBIGMPY3 (1435 3L
DR 1 Ok FHALRRIRS « R AEAIFR LG BB . %R 2 4 SC DR AWz S
A2 Hdk S 5 AE SSMZH ki [ Y -

o WURAE SSM ZHuiEyEE Y, MkyE: PIM-SSM, JfiZHikU S EkA%XiWiE (Channel) 1)
RS (Subscribe Message) . Wrigfiify i thas LA (S, G) R, MIMAEMLN
Fgdt 7T —RRCAZLIR IR S AR DAl A1 SPT, 1% SPT #ijg PIM-SSM (1) f&4iid
I8

o WURAYE SSM ALHuhEVuFE Ny, WIFIH I PIM-SM (R ARREAT JG 440 B, Bei-cs 0l DR
T RP R (%, G) ARSI, RN IFIE0 DR 55064 T 40 5805 1V M

Z

£ PIM-SSM ¥, 148) “i@i#” @9t R THE4, B8 TR AR TImAIRL.

1.1.6 ZPIMIAUIEITRFH

fE—A PIM &g, A fvF PIM-DM 5 & 288811 PIM #1% (PIM-SM. XLjs] PIM 1 PIM-SSM)
[ iz4T, fH R4 FRIIHE T PIM-SM. XU PIM Al PIM-SSM.

2 2% v [A] I 32 47 PIM-SM. - L[] PIMATPIM-SSMIt}, 4155 BRI 4L I AAT A is 47 Wl Ah 258 i PIM
P, B R B 1-13 Fiow.



E1-13 & PIMhUEITRATEE

<: B AL LG :)

GRET
SSMZ JuH ?

PlE IR
SE TR ?

Bl 4 1
5 4 GHRLE ATIGMP SSM
Mapping#t ) 2

7 e R A
Ae T XA PIM?

v
< hGiz{7PIM-SM

RHGH M
XA PIM RP?

< HGIZ4TPIM-SSM )47

<: HGIZHALPIM :)

= i

# % IGMP SSM Mapping )i 4a/~%3, 4L “IP iR B455” F4 “IGMP” |

1.1.7 ZLHIRIPIM

FE2 SN TR, LA oh 2 5 SRR AN (S22 ) 47 PIM AT & ALk ik . BSR 15 &L
A RP-Set {5 &, FFORERE-S 1 F]_E3R A5 B AAH B .

AR A R AR RSO, 5 EEX O BN ST R K S, AR 1225 45108 B P 2 1
e ORI A, BBIAE % 5B ) PIM A SR 2L 15 6 rh e 30

1.1.8 HiESE

5 PIM AR PR SO A -

. RFC 3973: Protocol Independent Multicast-Dense Mode (PIM-DM): Protocol Specification
(Revised)

. RFC 4601: Protocol Independent Multicast-Sparse Mode (PIM-SM): Protocol Specification
(Revised)

. RFC 5015: Bidirectional Protocol Independent Multicast (BIDIR-PIM)
. RFC 5059: Bootstrap Router (BSR) Mechanism for Protocol Independent Multicast (PIM)
. RFC 4607: Source-Specific Multicast for IP

. draft-ietf-ssm-overview-05: An Overview of Source-Specific Multicast (SSM)
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1.2 BcEPIM-DM
1.2.1 PIM-DMEEBFE&E

#1-2 PIM-DM B B1E &=/

BEEES 1t AR M E
fifiPIM-DM A3 1.2.3
I BEARZS BT e CIpe 124
e B RS H TS5 Al 125
fic & PIM-DM5E I 2% Al i% 1.2.6
At B PIM A Jes v Al % 16

122 BEESE

FERCE PIM-DM Z i, #75¢MeEL M55

o PUEAE— R P, SN 4R B
FERCE PIM-DM Z5if, it o% L H i -

o RIRARGSRIHTHR SC I 8] 1] R

o SERHRWCHIRABUHTRSC I BN 1]

o CIREERIBRICH TTLAH

o IEIEARSCIN H AL I ]

1.2.3 {£&EPIM-DM

D FAifE T PIM-DM )&, B tas<s i MK 3% Hello #5832 LRI PIM 4B J, FE0tic Rk 1 PIM
ARG SCHAT A BE . AE RS PIM-DM k), B SL T B it 1 ¥ Mg PIM-DM.

1. {FEE A ML H9PIM-DM
#=1-3 {Fae ML ay PIM-DM

1RIE we iR

HANRGAE system-view

fEREIPAIFEE | multicast routing-enable "
BAANTOL T, IPALIEE d AT OGRS

HEAFE DK interface interface-type interface-number

fEiEPIM-DM pim dm K
BEHSUE, PIM-DMAL T RS




2. {FREVPNL ] F B9PIM-DM
F1-4 {£8E VPN L5 a5 PIM-DM

1BR1E we i3t AR

HARGHLE system-view -

gﬁ;}fgiw JHILAVPN ip vpn-instance vpn-instance-name -

Bt E VPN SEH1 JRD route-distinguisher route-distinguisher
e ol ., VPNSLBIEATRD

T REIPLH 3% i Hh multicast routing-enable BRI, (PR A T2 TR

HENH DAL interface interface-type interface-number | -

_ bini _ Wik
o S i A e ST -Inst

K SVPNSEBIE (T | D e YPI-INSIANEE | gt 7, Bt BT AW, 5
AT VPN S A5 S B

i iEPIM-DM pim dm i "
BT, PIM-DMAL T35 FPIR2&
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1.6.3 ECEBEBEIRIIESR
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1.6.5 BLEHello3k kIR
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1R we AR
Ak
BB PIMIR CIIDSCPLSE4 | dscp dscp-value BURTENL R, PIMARSCIDSCPE 4 4%
4148

1.7 PIMERFnZEA

fESEIN LA ICE R, AEAEEALIE T AT display fir & P LU RICE G PIM (K471 00, il &

N ERSE AT W RINEVE S

FERI AL N HRAT reset 4w LU ER PIM Z8iH5 S

#1-58 PIM R RFN4EP

1BRIE
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#HPIM-SMI 1 ¥BSR{5 &, LL | display pim [ all-instance | vpn-instance vpn-instance-name ] bsr-info

S C E I AR R C-RPAS &

[ | {begin | exclude | include } regular-expression ]

AR PIMBIT A 1 5475 5 eh i B

display pim [ all-instance | vpn-instance vpn-instance-name ]
claimed-route [ source-address ] [ | { begin | exclude | include }
regular-expression ]

A PIMEE IR SC i A

display pim [ all-instance | vpn-instance vpn-instance-name ]
control-message counters [ message-type { probe | register |
register-stop } | [ interface interface-type interface-number |
message-type { assert | bsr | crp | graft | graft-ack | hello | join-prune |
state-refresh } ] *][ | { begin | exclude | include } regular-expression ]

HE X PIMIDF{E &,

display pim [ all-instance | vpn-instance vpn-instance-name ] df-info
[ rp-address ][ | { begin | exclude | include } regular-expression ]

A AN IPIM-DME&GEAE B

display pim [ all-instance | vpn-instance vpn-instance-name ] grafts [ |
{begin | exclude | include } regular-expression ]

HEZEO ERPIME R

display pim [ all-instance | vpn-instance vpn-instance-name ] interface
[ interface-type interface-number ] [ verbose ] [ | { begin | exclude |
include } regular-expression ]

AR AR I BRSO B

display pim [ all-instance | vpn-instance vpn-instance-name ]
join-prune mode { sm [ flags flag-value ] | ssm } [ interface
interface-type interface-number | neighbor neighbor-address ] *
[ verbose ][ | { begin | exclude | include } regular-expression ]

HEPIMAL {5 &

display pim [ all-instance | vpn-instance vpn-instance-name ] neighbor
[ interface interface-type interface-number | neighbor-address | verbose ]
*[|{begin | exclude | include } regular-expression ]

display pim [ all-instance | vpn-instance vpn-instance-name ]
routing-table [ group-address [ mask { mask-length | mask } ] |
source-address [ mask { mask-length | mask } ] | incoming-interface

BEPIMES R 1N A [ interface-type interface-number | register ] | outgoing-interface
{include | exclude | match }{ interface-type interface-number | register }
| mode mode-type | flags flag-value | fsm ] * [ | { begin | exclude |
include } regular-expression ]

HERPHIE L display pim [ all-instance | vpn-instance vpn-instance-name ] rp-info

= ne [ group-address ][ | { begin | exclude | include } regular-expression ]

B PIMES IR S e reset pim [ all-instance | vpn-instance vpn-instance-name ]

control-message counters [ interface interface-type interface-number ]
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o BlcE It BT RO SRS S, AN AR NCE BAR AL SOR S M 4%, BN AR A MY
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e Host A Hil Host C A AN KRS 26 i (1 20 #845 BBl ;. Switch D idiid Vian-interface300 $
S5 204% (Source) FTAE M 4%3%48%; Switch A it Vian-interface100 5 1B A R /9 2%
N1, @il Vian-interface103 #% 1% # Switch D; Switch B fil Switch C i# il % H
Vlan-interface200 #Z MIEFAR M 4% N2, 75l Vian-interface101 fiI Vian-interface102
$: 1% Switch D,

e Switch A SRR N1 2 [HiZ1T IGMPv2; Switch B fil Switch C 5 AR M4 N2 2 [ th iz 1T

IGMPvV2,
2. W
1-14 PIM-DM £2 8! fic & ¢A
Receiver
L
I Host A
Switch A 2
Vlan-int100 w .
Host B
Receiver
z
g Vian-int200 ’
[0]
Source 5 Vlan-int101 . Host C
Switch B -
2
I
I i
10.110.5.100/24
< Vlan-int200
Switch C
Host D
e o [Ptk && o [P 3k
Switch A Vlan-int100 10.110.1.1/24 Switch D Vlan-int300 10.110.5.1/24
Vlan-int103 192.168.1.1/24 Vlan-int103 192.168.1.2/24
Switch B Vlan-int200 10.110.2.1/24 Vlan-int101 192.168.2.2/24
Vlan-int101 192.168.2.1/24 Vlan-int102 192.168.3.2/24
Switch C Vlan-int200 10.110.2.2/24
Vlan-int102 192.168.3.1/24
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A EBEVE

(1) B 1P Huhik R 3% i b il

TR B 1-14 FCE A8 R IPH R 7 RO HEAY, LA B g

fic & PIM-DM 3N 1) S AS L2 (012K OSPF B iSCGEAT FL 3%, A P/ PIM-DM 35 P 3875 W9 26 2% L3
I HA A2 0] RENS 15 B 54 % eh B SO Bh A B el SE BT, LA B o R

(2) fRE IP 41k, JEERE PIM-DM Fl IGMP

# 7£ Switch A FAfifg IP 414% %, %0 LG PIM-DM, Jf76 H 3% 8 R 1 W 4% 142 1
Vlan-interface100 _[-{§ fi& IGMP.

<SwitchA> system-view

[SwitchA] multicast routing-enable
[SwitchA] interface vlan-interface 100
[SwitchA-VIan-interfacelO00] igmp enable
[SwitchA-VIan-interfacel00] pim dm
[SwitchA-Vlan-interfacel00] quit
[SwitchA] interface vlan-interface 103
[SwitchA-VIan-interfacel03] pim dm
[SwitchA-Vlan-interfacel03] quit

Switch B F1 Switch C [t & 55 Switch A AL, it B ik FEmg .
# {t Switch D _Lflifig IP 414% % 1, JEERB0 e PIM-DM.

<SwitchD> system-view

[SwitchD] multicast routing-enable
[SwitchD] interface vlan-interface 300
[SwitchD-Vlan-interface300] pim dm
[SwitchD-VIan-interface300] quit
[SwitchD] interface vlan-interface 103
[SwitchD-Vlan-interfacel03] pim dm
[SwitchD-VIan-interfacelO3] quit
[SwitchD] interface vlan-interface 101
[SwitchD-Vlan-interfacel01] pim dm
[SwitchD-VIan-interfacelOl] quit
[SwitchD] interface vlan-interface 102
[SwitchD-Vlan-interfacel02] pim dm
[SwitchD-VIan-interfacel02] quit

(3)  KLIGTCE MR
LA display pim interface iy % 7] LA B A A LEL 1 F PIM [RELEFSATIE Ol -
# 1% Switch D I PIM f{ic & 15 5

[SwitchD] display pim interface
VPN-Instance: public net

Interface NbrCnt Hellolnt DR-Pri DR-Address

V1an300 0 30 1 10.110.5.1 (local)
V1an103 1 30 1 192.168.1.2 (local)
Vlan101 1 30 1 192.168.2.2 (local)
Vlan102 1 30 1 192.168.3.2 (local)

LA H display pim neighbor iy 2 ] LA B A AL 2 (7] 1] PIM AR &R . il
# 7Y% Switch D I PIM [{48Ji K &5 B
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[SwitchD] display pim neighbor
VPN-Instance: public net
Total Number of Neighbors = 3

Neighbor Interface Uptime Expires Dr-Priority
192.168.1.1 VIan103 00:02:22 00:01:27 1
192.168.2.1 Vlan101 00:00:22 00:01:29 3
192.168.3.1 V1an102 00:00:23 00:01:31 5

fEln Host A f5 B ZHFEAL G (225.1.1.1) R, 441885 S (10.110.5.100/24) mZ1#%4 G
ORI, WLy R SPT, SPT it & 22 #hl (Switch A #1 Switch D) _E#IfFAE (S,
G) i, HostA [i] Switch A JiX IGMP x5 UINAZHAEZ G, 1E Switch A LA/ (%, G) K Iil,
L ffH display pim routing-table iy % 7] LA B A AL PIM % LA S . 0.
# A G Switch A L1f PIM 6 B3 45 KL

[SwitchA] display pim routing-table

VPN-Instance: public net

Total 1 (*, G) entry; 1 (S, G) entry

(*, 225.1.1.1)
Protocol: pim-dm, Flag: WC
UpTime: 00:04:25
Upstream interface: NULL
Upstream neighbor: NULL
RPF prime neighbor: NULL
Downstream interface(s) information:
Total number of downstreams: 1
1: Vlan-interfacel0O0
Protocol: igmp, UpTime: 00:04:25, Expires: never

(10.110.5.100, 225.1.1.1)
Protocol: pim-dm, Flag: ACT
UpTime: 00:06:14
Upstream interface: Vlan-interfacelO3
Upstream neighbor: 192.168.1.2
RPF prime neighbor: 192.168.1.2
Downstream interface(s) information:
Total number of downstreams: 1
1: Vlan-interfacelO0
Protocol: pim-dm, UpTime: 00:04:25, Expires: never
# #F Switch D L1 PIM 2% (5 5.
[SwitchD] display pim routing-table
VPN-Instance: public net
Total O (*, G) entry; 1 (S, G) entry
(10.110.5.100, 225.1.1.1)
Protocol: pim-dm, Flag: LOC ACT
UpTime: 00:03:27
Upstream interface: Vlan-interface300
Upstream neighbor: NULL
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RPF prime neighbor: NULL
Downstream interface(s) information:
Total number of downstreams: 2
1: Vlan-interfacel0O3
Protocol: pim-dm, UpTime: 00:03:27, Expires: never
2: Vlan-interfacel02
Protocol: pim-dm, UpTime: 00:03:27, Expires: never

1.8.2 PIM-SMIEE I8 15} it & 24451

1. AW FHEK

o BCEHIERL AR T B S S, AR LU B BER A ORI 4%, RS AR M
EAAFAE R D — N ECE A PIM SCR ] SM AR BT 20

e Host A fil Host C AN AR M 4% v (W 24 3% 45 B4l . Switch D idiid Vian-interface300
N5 2H4%H (Source) FT{EM4kiEHE; Switch A i Vian-interface100 $2 132 A K /9 4%
N1, ifiid Vian-interface101 $ I-1F1 Vian-interface102 £ 17143 il i% 4% Switch D I Switch E;
Switch B 1 Switch C il % H ) Vlan-interface200 2 HIER KR M 4% N2, 4353l i
Vlan-interface103 #1 Vlan-interface104 2 3% 4% Switch E.

e ¥ Switch D [¥] Vlan-interface105 4% I-1 fil Switch E [¥] Vlan-interface102 4% 145! & & C-BSR
HIC-RP, M1 Switch E - C-BSRIRSE 4. C-RP Tk 55 4L HF 410 2 225.1.1.0/24,
JE 3 SO S A AL A b [ Py () 20 bk [ B i 21X 5 /> C-RP |

e Switch A AR M4 N1 Z 1217 IGMPv2; Switch B Fil Switch C 55 AR M 4% N2 Z ] 1847
IGMPvV2,
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2. tHME
E1-15 PIM-SM k& T2 1 fic & 28 W 5]

Receiver
15
z
g Host A
Switch A -
Vlan-int100 u
 [vian-int102 |III
. Host B
(V]
% Vlan-int102 Receiver
&
Source ﬁ *
Switch D Switch E | Vlan-int104 Switch B
kol Host C
c
]
10.110.5.100/24 _ w
Vlan-int104
@Vlan-intmo —‘
PIM-SM Host D
Switch C
&4 o P31k & & Hu P31k
Switch A Vlan-int100 10.110.1.1/24 Switch D Vlan-int300 10.110.5.1/24
Vlan-int101 192.168.1.1/24 Vlan-int101 192.168.1.2/24
Vlan-int102 192.168.9.1/24 Vlan-int105 192.168.4.2/24
Switch B Vlan-int200 10.110.2.1/24 Switch E Vlan-int104 192.168.3.2/24
Vlan-int103 192.168.2.1/24 Vlan-int103 192.168.2.2/24
Switch C Vlan-int200 10.110.2.2/24 Vlan-int102 192.168.9.2/24
Vlan-int104 192.168.3.1/24 Vlan-int105 192.168.4.1/24

B EETR

(1) FCE (P Huhik R 5% % b il

T A 1-15 B E &4 LI IPHUIERT 7 6, HARHC B R

e & PIM-SM I8 A (1) & A b1 2 (8] K H] OSPF WMl AT FLI%E, itk PIM-SM 5 Py #5719 4% 2 FL
I HA AT L2 1) B A5 B Bk it b 0 iSRSl A itk b 08T, AR B L R

(2) fEEE IP 4ifkikh, JHERE PIM-SM Al IGMP

# £ Switch A Lffige 1P 414F86 th, 7E&80 LAERE PIM-SM, I 75 0 B R RS W 45 (1 82 11
Vlan-interface100 _[-{# /& IGMP.

<SwitchA> system-view

[SwitchA] multicast routing-enable

[SwitchA] interface vlan-interface 100

[SwitchA-VIan-interfacelO0] igmp enable

[SwitchA-VIan-interfacelO0] pim sm

[SwitchA-Vlan-interfacel00] quit
[SwitchA] interface vlan-interface 101
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[SwitchA-VIan-interfacelOl] pim sm

[SwitchA-VIan-interfacelOl] quit

[SwitchA] interface vlan-interface 102

[SwitchA-VIan-interfacel02] pim sm

[SwitchA-VIan-interfacel02] quit

Switch B Fil Switch C [t & 15 Switch A AL, Switch D Fil Switch E [ T AN EEAEAH N #2 1 A g
IGMP 4, JLEIECE RS Switch A AL, e & i FE g .

(3) [i'# C-BSR fil C-RP

# {£ Switch D Il RP M & RS, LA C-BSR Al C-RP AL, JHRE A KZ N
32, C-BSRMkstgh 10.

<SwitchD> system-view

[SwitchD] acl number 2005

[SwitchD-acl-basic-2005] rule permit source 225.1.1.0 0.0.0.255
[SwitchD-acl-basic-2005] quit

[SwitchD] pim

[SwitchD-pim] c-bsr vlan-interface 105 32 10

[SwitchD-pim] c-rp vlan-interface 105 group-policy 2005

[SwitchD-pim] quit

# 1t Switch E _LJid'E RP @& RSEH], LLA& C-BSR I C-RP (WAL E, IR E IS A HERS K
32, C-BSR lLsEgh 20.

<SwitchE> system-view

[SwitchE] acl number 2005

[SwitchE-acl-basic-2005] rule permit source 225.1.1.0 0.0.0.255
[SwitchE-acl-basic-2005] quit

[SwitchE] pim

[SwitchE-pim] c-bsr vlan-interface 102 32 20

[SwitchE-pim] c-rp vlan-interface 102 group-policy 2005

[SwitchE-pim] quit

(4)  AOICE AR

WA display pim interface iy 4 i LA G ASHHLEE 1 1 PIM [C & AUZ AT Bt 0t
# #7& Switch A I PIM L& (5 B

[SwitchA] display pim interface

VPN-Instance: public net

Interface NbrCnt Hellolnt DR-Pri DR-Address
VIan100 0 30 1 10.110.1.1 (local)
Vlan101 1 30 1 192.168.1.2
Vlan102 1 30 1 192.168.9.2

MR H] display pim bsr-info 4 il LA A AZHNL E BSR 2SR, LKASH AL & I A0
C-RP 5. #in:
# 1% Switch A L) BSRIEE, LASAMING & IF /LA C-RP 15 &
[SwitchA] display pim bsr-info
VPN-Instance: public net
Elected BSR Address: 192.168.9.2
Priority: 20
Hash mask length: 32
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State: Accept Preferred
Scope: Not scoped
Uptime: 00:40:40
Expires: 00:01:42
# 71 Switch D L BSRE R, LLAASHIRC & I3 C-RP 5 5.
[SwitchD] display pim bsr-info
VPN-Instance: public net
Elected BSR Address: 192.168.9.2
Priority: 20
Hash mask length: 32
State: Accept Preferred
Scope: Not scoped
Uptime: 00:05:26
Expires: 00:01:45
Candidate BSR Address: 192.168.4.2
Priority: 10
Hash mask length: 32
State: Candidate
Scope: Not scoped

Candidate RP: 192.168.4.2(VIan-interfacel05)
Priority: 192
HoldTime: 150
Advertisement Interval: 60
Next advertisement scheduled at: 00:00:34
# 71 Switch E ) BSR {5 E, LAAAMNE TR C-RP 15 K.
[SwitchE] display pim bsr-info
VPN-Instance: public net
Elected BSR Address: 192.168.9.2
Priority: 20
Hash mask length: 32
State: Elected
Scope: Not scoped
Uptime: 00:01:18
Next BSR message scheduled at: 00:01:52
Candidate BSR Address: 192.168.9.2
Priority: 20
Hash mask length: 32
State: Elected
Scope: Not scoped

Candidate RP: 192.168.9.2(VIan-interfacel02)
Priority: 192
HoldTime: 150
Advertisement Interval: 60
Next advertisement scheduled at: 00:00:48

RLAEH] display pim rp-info fir & Al LA F AL LRI RP (5 6. 140
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# A Switch A L) RP {5 B,
[SwitchA] display pim rp-info
VPN-Instance: public net
PIM-SM BSR RP information:
Group/MaskLen: 225.1.1.0/24
RP: 192.168.4.2
Priority: 192
HoldTime: 150
Uptime: 00:51:45
Expires: 00:02:22

RP: 192.168.9.2

Priority: 192

HoldTime: 150

Uptime: 00:51:45

Expires: 00:02:22
fihn Host A 7 2RI A4 G (225.1.1.00 HIfE B, d T mma 7 5545 G XM RP 2l Switch
E, [t Switch A Fil Switch E Z W& % RPT. M4 #FJH S (10.110.5.100/24) |r] RP A /it
J&i» Switch D Fil Switch E Z /i 44 SPT. 4 Switch A WCEI 41854 Jm v BI$AAT I RPT | SPT
(P13, RPT Bf2 ac#bl (Switch A Fl Switch E)  FA7AE (%, G) K, i SPT #far¥sg
#ehl (Switch A fl Switch D) FAF(E (S, G) XM, #it{FH display pim routing-table iy 4 1]
AT AT HHLIT PIM 6 2645 E . it
# 1 Switch A L1 PIM 2% HRAE S
[SwitchA] display pim routing-table
VPN-Instance: public net
Total 1 (*, G) entry; 1 (S, G) entry

(*, 225.1.1.0)
RP: 192.168.9.2
Protocol: pim-sm, Flag: WC
UpTime: 00:13:46
Upstream interface: Vlan-interfacel02
Upstream neighbor: 192.168.9.2
RPF prime neighbor: 192.168.9.2
Downstream interface(s) information:
Total number of downstreams: 1
1: Vlan-interfacel0O0
Protocol: igmp, UpTime: 00:13:46, Expires: 00:03:06

(10.110.5.100, 225.1.1.0)

RP: 192.168.9.2

Protocol: pim-sm, Flag: SPT ACT

UpTime: 00:00:42

Upstream interface: Vlan-interfacelOl
Upstream neighbor: 192.168.1.2
RPF prime neighbor: 192.168.1.2

Downstream interface(s) information:
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Total number of downstreams: 1
1: Vlan-interfacel0O0
Protocol: pim-sm, UpTime: 00:00:42, Expires: 00:03:06
# & & Switch D ) PIM 2% 3£ 15 B
[SwitchD] display pim routing-table
VPN-Instance: public net
Total O (*, G) entry; 1 (S, G) entry

(10.110.5.100, 225.1.1.0)
RP: 192.168.9.2
Protocol: pim-sm, Flag: SPT LOC ACT
UpTime: 00:00:42
Upstream interface: Vlan-interface300
Upstream neighbor: NULL
RPF prime neighbor: NULL
Downstream interface(s) information:
Total number of downstreams: 1
1: Vlan-interfacel05
Protocol: pim-sm, UpTime: 00:00:42, Expires: 00:02:26
# 1% Switch E L[¥) PIM % f 2% L.
[SwitchE] display pim routing-table
VPN-Instance: public net
Total 1 (*, G) entry; 0 (S, G) entry

(*, 225.1.1.0)
RP: 192.168.9.2 (local)
Protocol: pim-sm, Flag: WC
UpTime: 00:13:16
Upstream interface: Register
Upstream neighbor: 192.168.4.2
RPF prime neighbor: 192.168.4.2
Downstream interface(s) information:
Total number of downstreams: 1
1: Vlan-interfacel02
Protocol: pim-sm, UpTime: 00:13:16, Expires: 00:03:22

1.8.3 PIM-SME 215 B & 2451

1. AR FHEXK
o IRMCEEE AR BRI B, A PIMBCR AT SMAE B 30, Rl 7 0 Bk 1

EH A 2 A1 Global 1, Switch B. Switch C #1 Switch D 24 %4 P10 ZBR.

e Source 1 H1 Source 2 73l HHEZH 239.1.1.1 KiEN A4S S, Host Al Host B
733 A 20K B Source 1 #il Source 2 2055 B Source 3 M4 #E4 224.1.1.1 Kk 4
f5 5., Host C ALl

e  Switch B [#J Vlan-interface101 #: 1 & 2k 1 ¥) C-BSR Fil C-RP, Jlx%T 239.0.0.0/8;
Switch D ¥ Vlan-interface104 #1148 #ik 2 [¥] C-BSR i C-RP, x4+ 239.0.0.0/8;
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Switch F [¥] Vlan-interface109 4y Global #[#] C-BSR il C-RP, %%+ 239.0.0.0/8 LIS I
GEIE R

e Switch A, Switch E Hil Switch | 731 5 % H i i) 8alied 2 (113247 IGMPv2.

2. AW E

E1-16 PIM-SM &2 13} e & 46 W (&

Admin-scope 1

Rﬁgg;\fr Vlan-int500 Switch G
Source 1 Source 3 Vlan-int109
Vlan-int100 Vlan-int200 Vlan-int109
Vlan-int101 Vlan-int102 Vlan-int1ﬂz@ :
- Switch F
Vlan-int101
Switch A Switch B 7 Vlan-int107
ZBR Q,
A Switch C
Switch | Switch H K Vlan-int107
Vlan-int106 i P Switch D
. Vlan-int104 ZBR
A Vlan-int108
'S
Receiver Source 2
Host C s, ‘
Receiver . Vlan-int108
Host B Vian-int400 Switch E
PIM-SM
Global-scope Admin-scope 2
e #o [ . #u [
Switch A Vlan-int100 192.168.1.1/24 Switch D Vlan-int104 10.110.4.2/24
Vlan-int101 10.110.1.1/24 Vlan-int108 10.110.7.1/24
Switch B Vlan-int200 192.168.2.1/24 Vlan-int107 10.110.8.1/24
Vlan-int101 10.110.1.2/24 Switch E Vlan-int400 192.168.4.1/24
Vlan-int103 10.110.2.1/24 Vlan-int105 10.110.5.2/24
Vlan-int102 10.110.3.1/24 Vlan-int108 10.110.7.2/24
Switch C Vlan-int300 192.168.3.1/24 Switch F Vlan-int109 10.110.9.1/24
Vlan-int104 10.110.4.1/24 Vlan-int107 10.110.8.2/24
Vlan-int105 10.110.5.1/24 Vlan-int102 10.110.3.2/24
Vlan-int103 10.110.2.2/24 Switch G Vlan-int500 192.168.5.1/24
Vlan-int106 10.110.6.1/24 Vlan-int109 10.110.9.2/24
Switch H Vlan-int110 10.110.10.1/24 Source 1 - 192.168.2.10/24
Vlan-int106 10.110.6.2/24 Source 2 - 192.168.3.10/24
Switch | Vlan-int600 192.168.6.1/24 Source 3 - 192.168.5.10/24
Vlan-int110 10.110.10.2/24

3. MELR

(1) FCE P Hudik RO R B Bl

TR [ 1-16 FOE A% I IPHB AT 7~ RO HEft,  HAAHC B R

Fe ' PIM-SM BP9 1) % A B L L 18R H] OSPF B kAT H3%E, #itR PIM-SM 5 Py i1 M 2% )25 LU
I HARAZ AL 18] BB Bl PRk % b i SEINBh A i by BB, AR B L R
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(2) fHRE IP 1Ak th AV BLELALE], IR AE PIM-SM AT IGMP
# 11 Switch A _LAfifig 1P 214tk RS PSR, 6 &3 1 Al RE PIM-SM, I JLE AT Bl 1)
£z Vlan-interface100 1§ fE IGMP.

<SwitchA> system-view

[SwitchA] multicast routing-enable

[SwitchA] pim

[SwitchA-pim] c-bsr admin-scope

[SwitchA-pim] quit

[SwitchA] interface vlan-interface 100
[SwitchA-VIan-interfacelO00] igmp enable
[SwitchA-Vlan-interfacel00] pim sm
[SwitchA-VIan-interfacelO0] quit

[SwitchA] interface vlan-interface 101
[SwitchA-Vlan-interfacel01] pim sm
[SwitchA-Vlan-interfacelOl] quit

Switch E F1 Switch | [ & 5 Switch A AL, Bl B i FEng .
# 7r Switch B _A#iHE IP 413E 8% AN BRI, JR7E &4 10 FdfE PIM-SM.

<SwitchB> system-view

[SwitchB] multicast routing-enable
[SwitchB] pim

[SwitchB-pim] c-bsr admin-scope
[SwitchB-pim] quit

[SwitchB] interface vlan-interface 200
[SwitchB-Vlan-interface200] pim sm
[SwitchB-VIan-interface200] quit
[SwitchB] interface vlan-interface 101
[SwitchB-Vlan-interfacelOl] pim sm
[SwitchB-VIan-interfacelOl] quit
[SwitchB] interface vlan-interface 102
[SwitchB-Vlan-interfacel02] pim sm
[SwitchB-VIan-interfacel02] quit
[SwitchB] interface vlan-interface 103
[SwitchB-Vlan-interfacel03] pim sm
[SwitchB-VIan-interfacelO3] quit

Switch C. Switch D. Switch F. Switch G il Switch H [t & & Switch B A1, Fc & il FEm% .
(3)  MCEE L

# 7 Switch B _[K-4% 1 Vian-interface102 1 Vlan-interface103 it & 4 & Biiek 1 (1L 5.
[SwitchB] interface vlan-interface 102

[SwitchB-VIan-interfacel02] multicast boundary 239.0.0.0 8
[SwitchB-VIan-interfacel02] quit

[SwitchB] interface vlan-interface 103

[SwitchB-VIan-interfacel03] multicast boundary 239.0.0.0 8
[SwitchB-VIan-interfacelO3] quit

# {t Switch C K42 11 Vlan-interface103 1 Vlan-interface106 fit & b & ¥4, 2 (1)1l 5t .
<SwitchC> system-view

[SwitchC] interface vlan-interface 103
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[SwitchC-Vlan-interfacel03] multicast boundary 239.0.0.0 8
[SwitchC-Vlan-interfacel03] quit

[SwitchC] interface vlan-interface 106

[SwitchC-Vlan-interfacel06] multicast boundary 239.0.0.0 8
[SwitchC-Vlan-interfacel06] quit
# 7£ Switch D _#4% 11 Vian-interface107 fit &y & PR 2 (130 7
<SwitchD> system-view

[SwitchD] interface vlan-interface 107

[SwitchD-VIan-interfacel07] multicast boundary 239.0.0.0 8
[SwitchD-VIan-interfacelO7] quit

(4) Hd#E C-BSR M1 C-RP
# £ Switch B it & RP i 4 (14, JK82 10 Vian-interface101 Fit & 24 & #1451 1) C-BSR
1 C-RP,

[SwitchB] acl number 2001

[SwitchB-acl-basic-2001] rule permit source 239.0.0.0 0.255.255.255
[SwitchB-acl-basic-2001] quit

[SwitchB] pim

[SwitchB-pim] c-bsr group 239.0.0.0 8

[SwitchB-pim] c-bsr vlan-interface 101

[SwitchB-pim] c-rp vlan-interface 101 group-policy 2001
[SwitchB-pim] quit
# {t Switch D il & RP @ & (4 7a, K210 Vian-interface104 Fit & 24 & #4k 2 1) C-BSR
1 C-RP.,

[SwitchD] acl number 2001

[SwitchD-acl-basic-2001] rule permit source 239.0.0.0 0.255.255.255
[SwitchD-acl-basic-2001] quit

[SwitchD] pim

[SwitchD-pim] c-bsr group 239.0.0.0 8

[SwitchD-pim] c-bsr vlan-interface 104

[SwitchD-pim] c-rp vlan-interface 104 group-policy 2001
[SwitchD-pim] quit
# /£ Switch F ¥4 11 Vlan-interface109 fi & >4 Global 1) C-BSR FIl C-RP,
<SwitchF> system-view

[SwitchF] pim

[SwitchF-pim] c-bsr global

[SwitchF-pim] c-bsr vlan-interface 109

[SwitchF-pim] c-rp vlan-interface 109

[SwitchF-pim] quit

(5)  AuITCE AR
MR H] display pim bsr-info fr4 Al LA A AZHNL L BSR 2SR, LAASH AL & I A0
C-RP {5 5. it
# 1 #% Switch B L) BSR 5 &, PAAAHINCE I %0 C-RP 5 ..
[SwitchB] display pim bsr-info

VPN-Instance: public net

Elected BSR Address: 10.110.9.1

Priority: 64
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Hash mask length: 30
State: Accept Preferred
Scope: Global
Uptime: 00:01:45
Expires: 00:01:25
Elected BSR Address: 10.110.1.2
Priority: 64
Hash mask length: 30
State: Elected
Scope: 239.0.0.0/8
Uptime: 00:04:54
Next BSR message scheduled at: 00:00:06
Candidate BSR Address: 10.110.1.2
Priority: 64
Hash mask length: 30
State: Elected
Scope: 239.0.0.0/8

Candidate RP: 10.110.1.2(Vlan-interfacelOl)
Priority: 192
HoldTime: 150
Advertisement Interval: 60
Next advertisement scheduled at: 00:00:15
# & f Switch D _E/ BSRAEE, LARAMIEC & IF AR C-RP f5 E.
[SwitchD] display pim bsr-info
VPN-Instance: public net
Elected BSR Address: 10.110.9.1
Priority: 64
Hash mask length: 30
State: Accept Preferred
Scope: Global
Uptime: 00:01:45
Expires: 00:01:25
Elected BSR Address: 10.110.4.2
Priority: 64
Hash mask length: 30
State: Elected
Scope: 239.0.0.0/8
Uptime: 00:03:48
Next BSR message scheduled at: 00:01:12
Candidate BSR Address: 10.110.4.2
Priority: 64
Hash mask length: 30
State: Elected
Scope: 239.0.0.0/8

Candidate RP: 10.110.4.2(Vlan-interfacel0O4)
Priority: 192
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HoldTime: 150
Advertisement Interval: 60
Next advertisement scheduled at: 00:00:10
# #iG Switch F /) BSRA5 &, LASAHIAC & I EXH C-RP 15 .
[SwitchF] display pim bsr-info
VPN-Instance: public net
Elected BSR Address: 10.110.9.1
Priority: 64
Hash mask length: 30
State: Elected
Scope: Global
Uptime: 00:11:11
Next BSR message scheduled at: 00:00:49
Candidate BSR Address: 10.110.9.1
Priority: 64
Hash mask length: 30
State: Elected
Scope: Global

Candidate RP: 10.110.9.1(Vlan-interfacel09)
Priority: 192
HoldTime: 150
Advertisement Interval: 60
Next advertisement scheduled at: 00:00:55
i display pim rp-info fir 4 LA A A HHL IREUT RP 5 5. -
# 71F Switch B 1) RP {5 &
[SwitchB] display pim rp-info
VPN-Instance: public net
PIM-SM BSR RP information:
Group/MaskLen: 224.0.0.0/4
RP: 10.110.9.1
Priority: 192
HoldTime: 150
Uptime: 00:03:39
Expires: 00:01:51

Group/MaskLen: 239.0.0.0/8
RP: 10.110.1.2 (local)
Priority: 192
HoldTime: 150
Uptime: 00:07:44
Expires: 00:01:51

# 71 F Switch D _L[#) RP {5 8.

[SwitchD] display pim rp-info

VPN-Instance: public net

PIM-SM BSR RP information:

Group/MaskLen: 224.0.0.0/4
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RP: 10.110.9.1
Priority: 192
HoldTime: 150
Uptime: 00:03:42
Expires: 00:01:48

Group/MaskLen: 239.0.0.0/8
RP: 10.110.4.2 (local)
Priority: 192
HoldTime: 150
Uptime: 00:06:54
Expires: 00:02:41

# A7 Switch F L) RP {5 B,

[SwitchF] display pim rp-info

VPN-Instance: public net

PIM-SM BSR RP information:

Group/MaskLen: 224.0.0.0/4
RP: 10.110.9.1 (local)
Priority: 192
HoldTime: 150
Uptime: 00:00:32
Expires: 00:01:58

1.8.4 X [E)PIM LB fip F 24451

1. MK

o A PIM K BIDIR /7, Source 1 #1 Source 2 #R[41#%4H 225.1.1.1 KILAFHEH,
Host A Fl Host B W 414% (5 B

e ¥4 Switch C [ Vlan-interface102 % 1 il & & C-BSR, Loopback0 #z 1L E 4 iz 451X i) PIM
'] C-RP,

e Switch B I Switch D 43/l 55 % F 4% 3 # 2 A1i2 47 IGMPV2.
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2. tHME
E1-17 W[ PIM B8 & 26 W &

Receiver 1 Loop0 Receiver 2
Switch B
Vlan-int200 Vlan-int102 Vlan-int102
‘ @ é Switch C
Host A Vlan-int101 Vlan-int103
BIDIR-PIM
Source 1 3 Source 2
Vlan-int101 Vlan-int103
‘ Vlan-int100@ Vlan-int400 ‘
Switch A Switch D
& o Pk & o IP 3,31k
Switch A Vlan-int100 192.168.1.1/24 Switch D Vlan-int300 192.168.3.1/24
Vlan-int101 10.110.1.1/24 Vlan-int400 192.168.4.1/24
Switch B Vlan-int200 192.168.2.1/24 Vlan-int103 10.110.3.2/24
Vlan-int101 10.110.1.2/24 Source 1 - 192.168.1.100/24
Vlan-int102 10.110.2.1/24 Source 2 - 192.168.4.100/24
Switch C Vlan-int102 10.110.2.2/24 Receiver 1 - 192.168.2.100/24
Vlan-int103 10.110.3.1/24 Receiver 2 - 192.168.3.100/24
Loop0 1.1.1.1/32

A EBEVE

(1) FCE 1P Hhhik R 5% % b il

TR B 117 B SR D PN T A, BT B L R

T B0 1) PIM 58 P9 1 25 A8 e WL [) R FH OSPF BIMSGEEAT T3 , A (R 1r) PIM 358 P S 78 9 6% 2% T3
I HAACHA 2 0] e b8 15 B B 16 % e W S S Il A i e S 7, LA B I g

(2) firfe IP 41#%E . JHERE PIM-SM. X[ PIM 1 IGMP

# 11 Switch A L fififig IP 414 ¥ th, 7541 LAERE PIM-SM, JfALREXLA] PIM.

<SwitchA> system-view

[SwitchA] multicast routing-enable

[SwitchA] interface vlan-interface 100
[SwitchA-Vlan-interfacel00] pim sm
[SwitchA-VIan-interfacelO0] quit

[SwitchA] interface vlan-interface 101
[SwitchA-Vlan-interfacelO0l] pim sm
[SwitchA-VIan-interfacelOl] quit

[SwitchA] pim

[SwitchA-pim] bidir-pim enable

[SwitchA-pim] quit

# & Switch B FAfifie IP U8k, 7R 0 LAiGE PIM-SM, 7 H3&E 8 s 4 1
Vlan-interface200 i fig IGMP, J:AHAEX A PIM.
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<SwitchB> system-view

[SwitchB] multicast routing-enable
[SwitchB] interface vlan-interface 200
[SwitchB-VIan-interface200] igmp enable
[SwitchB-Vlan-interface200] pim sm
[SwitchB-VIan-interface200] quit
[SwitchB] interface vlan-interface 101
[SwitchB-Vlan-interfacelOl] pim sm
[SwitchB-VIan-interfacelOl] quit
[SwitchB] interface vlan-interface 102
[SwitchB-Vlan-interfacel02] pim sm
[SwitchB-VIan-interfacel02] quit
[SwitchB] pim

[SwitchB-pim] bidir-pim enable
[SwitchB-pim] quit

# (£ Switch C AR IP ALk #s 1, 7E+44% 1 EAERE PIM-SM, JHEREXLI] PIM.

<SwitchC> system-view

[SwitchC] multicast routing-enable

[SwitchC] interface vlan-interface 102
[SwitchC-Vlan-interfacel02] pim sm
[SwitchC-VIan-interfacel02] quit

[SwitchC] interface vlan-interface 103
[SwitchC-Vlan-interfacel03] pim sm
[SwitchC-VIan-interfacelO3] quit

[SwitchC] interface loopback O
[SwitchC-LoopBackO] pim sm

[SwitchC-LoopBackO] quit

[SwitchC] pim

[SwitchC-pim] bidir-pim enable

# {5 Switch D LA IP LB th, 75 &% 10 LAERE PIM-SM, 75 303 47 B2 1 4% 1
Vlan-interface300 [{fifig IGMP, JE{HREXL I PIM.

<SwitchD> system-view

[SwitchD] multicast routing-enable
[SwitchD] interface vlan-interface 300
[SwitchD-Vlan-interface300] igmp enable
[SwitchD-Vlan-interface300] pim sm
[SwitchD-VIan-interface300] quit
[SwitchD] interface vlan-interface 400
[SwitchD-Vlan-interface400] pim sm
[SwitchD-VIan-interface400] quit
[SwitchD] interface vlan-interface 103
[SwitchD-Vlan-interfacel03] pim sm
[SwitchD-VIan-interfacelO3] quit
[SwitchD] pim

[SwitchD-pim] bidir-pim enable
[SwitchD-pim] quit

(3) M% C-BSR #l C-RP
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# 1t Switch C 4% 1 Vlan-interface102 it & 4 C-BSR, J{#4% 1 Loopback0 Fit & 4 JIik 55T 3L ]

PIM [#J C-RP,

[SwitchC-pim] c-bsr vlan-interface 102
[SwitchC-pim] c-rp loopback O bidir
[SwitchC-pim] quit

(4) TR E R

it Ad ] display pim df-info fird i LAEE B AZ bl EXLH PIM (1) DF {5 8. 4t

# #7 Switch A X n] PIM f#) DF {5 &..

[SwitchA] display pim df-info
VPN-Instance: public net
RP Address: 1.1.1.1
Interface State DF-Pref
V1an100 Win 100
Vlanl101 Lose 100
# #1f Switch B _FXUn] PIM [#) DF {5 5.
[SwitchB] display pim df-info
VPN-Instance: public net
RP Address: 1.1.1.1
Interface State DF-Pref
VIan200 Win 100
Vlanl101 Win 100
Vlan102 Lose 0
# 1% Switch C X PIM ) DF 15 5.
[SwitchC] display pim df-info
VPN-Instance: public net
RP Address: 1.1.1.1
Interface State DF-Pref
LoopO - -
Vlan102 Win 0
VIan103 Win 0
# 1% Switch D XU PIM ) DF 15 5.
[SwitchD] display pim df-info
VPN-Instance: public net
RP Address: 1.1.1.1
Interface State DF-Pref
VIan300 Win 100
V1an400 Win 100
VIan103 Lose 0

DF-Metric
2
1

DF-Metric
1
1
0

DF-Metric

DF-Metric
1
1
0

DF-Uptime
01:08:50
01:07:49

DF-Uptime
01:24:09
01:24:09
01:23:12

DF-Uptime
01:06:07
01:06:07

DF-Uptime
01:19:53
00:39:34
01:21:40

DF-Address
192.168.1.1 (local)
10.110.1.2

DF-Address
192.168.2.1 (local)
10.110.1.2 (local)
10.110.2.2

DF-Address
10.110.2.2 (local)
10.110.3.1 (local)

DF-Address
192.168.3.1 (local)
192.168.4.1 (local)
10.110.3.1

Wil display multicast forwarding-table df-info fir 4 il L& B A Bl 20 %5 & % 1) DF {5

B, % display multicast forwarding-table df-info

) AR T S . Bl
# 1% Switch A _FA1FRH A 351K DF 5 5.
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[SwitchA] display multicast forwarding-table df-info
Multicast DF information of VPN-Instance: public net
Total 1 RP

Total 1 RP matched

00001. RP Address: 1.1.1.1
MID: O, Flags: 0x2100000:0
Uptime: 00:08:32
RPF interface: Vlan-interfacelOl
List of 1 DF interfaces:
1: Vlan-interfacel00

# 14 Switch B 21 #5 4 K 3& 1) DF 5 &

[SwitchB] display multicast forwarding-table df-info
Multicast DF information of VPN-Instance: public net
Total 1 RP

Total 1 RP matched

00001. RP Address: 1.1.1.1
MID: 0, Flags: 0x2100000:0
Uptime: 00:06:24
RPF interface: Vlan-interfacel02
List of 2 DF interfaces:
1: Vlan-interfacelO1
2: Vlan-interface200

# &4 Switch C _EAIHERH &K DF 15 5.

[SwitchC] display multicast forwarding-table df-info
Multicast DF information of VPN-Instance: public net
Total 1 RP

Total 1 RP matched

00001. RP Address: 1.1.1.1
MID: O, Flags: 0x2100000:0
Uptime: 00:07:21
RPF interface: LoopBackO
List of 2 DF interfaces:
1: Vlan-interfacel02
2: Vlan-interfacel0O3

# 14 Switch D E41REH AR DF {5 5.

[SwitchD] display multicast forwarding-table df-info
Multicast DF information of VPN-Instance: public net
Total 1 RP

Total 1 RP matched

00001. RP Address: 1.1.1.1
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MID: 0, Flags: 0x2100000:0
Uptime: 00:05:12
RPF interface: Vlan-interfacel0O3
List of 2 DF interfaces:

1: Vlan-interface300

2: Vlan-interface400

1.8.5 PIM-SSMELEIfig & 245

1. LHMFEK

o PRWCHE A BT B RS R, AR H RS BEAR A ORI 4%, RS AR MY
AR R D — AN, A PIM SR SSM 5 K.

e Host A Ml Host C A PN ARRH 28 (R 20 #845 Bl Switch D i Vian-interface300 $
5403805 (Source) FT{EM&gi%H:, Switch A it Vian-interface100 4 3B AR M 2%
N1, J#if Vian-interface101 #11f1 Vian-interface102 4 1143 il i4:#% Switch D il Switch E;
Switch B 1 Switch C iifiid & [ 1) Vlan-interface200 % &R KR M 4% N2, 435l i
Vlan-interface103 #1 Vlan-interface104 % 111442 Switch E; Switch E i%$% Switch A. Switch
B. Switch C #1 Switch D,

o SSMAFRAIRYIEITE 232.1.1.0/24.

e Switch A 5 R M N1 2 [1]i21T IGMPv3; Switch B il Switch C 5 AR M 4% N2 2 [H] Bz 4T
IGMPV3.

2. A&
[E1-18 PIM-SSM 22 & 4A [ 5]

Receiver

-

Host A

Ethernet

* |

Switch A

Vlan-int100

S |vian-int102
Host B

Vlan-int102 Receiver

s
[}
c
—
Q
<
=
w

Source

@

Switch D Switch E | Vlan-int104 Switch B

-

‘ :
c

£

)

<

£

I 5

Host C

10.110.5.100/24
Vlan-int104
@Vlan-in&oo —’
PIM-SSM Host D
Switch C
K& Fua [Ptk & & Fua [P 3k
Switch A Vlan-int100 10.110.1.1/24 Switch D Vlan-int300 10.110.5.1/24
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Vlan-int101 192.168.1.1/24 Vlan-int101 192.168.1.2/24
Vlan-int102 192.168.9.1/24 Vlan-int105 192.168.4.2/24
Switch B Vlan-int200 10.110.2.1/24 Switch E Vlan-int104 192.168.3.2/24
Vlan-int103 192.168.2.1/24 Vlan-int103 192.168.2.2/24
Switch C Vlan-int200 10.110.2.2/24 Vlan-int102 192.168.9.2/24
Vlan-int104 192.168.3.1/24 Vlan-int105 192.168.4.1/24

A EMETE

(1) FcE 1P Huhl A RE % s

T ] 1-18 Pl B &8 O IP A1 R R A, LR e R s

M & PIM-SSM 3 ¥ 5 A WL [F]R F OSPF WhsGEAT FLi%, #ifR PIM-SSM 38 #i7E M 45 2 .
M, I H AT 7 G5 A B SR e V) ST IR B AR B F S, LA B R

(2) ffiRe IP 4k, JHERe PIM-SM Fl IGMP

# 1 Switch A F{lifig IP HIEMH, E&E 0 FAAE PIM-SM, J17F Fo R RS W 2% (1) 32 11
Vlan-interface100 Ff#ifig IGMP, H.Fd & H AN 3.

<SwitchA> system-view

[SwitchA] multicast routing-enable
[SwitchA] interface vlan-interface 100
[SwitchA-VIan-interfacelO0] igmp enable
[SwitchA-VIan-interfacelO0] igmp version 3
[SwitchA-VIan-interfacel00] pim sm
[SwitchA-VIan-interfacelO0] quit
[SwitchA] interface vlan-interface 101
[SwitchA-VIan-interfacelOl] pim sm
[SwitchA-VIan-interfacelOl] quit
[SwitchA] interface vlan-interface 102
[SwitchA-VIan-interfacel02] pim sm
[SwitchA-VIan-interfacel02] quit

Switch B il Switch C [/t & 15 Switch A #1f, Switch D Fl Switch E [ 7 ST ZLAEAH N 11 - fd A
IGMP 4b, FLEECE S Switch A AHRL,  Hc & FEng .

(3) HC'E SSM A FRAL ¥ Hu kv

# 7t Switch A L’ E SSM 4k thhil- a2y 232.1.1.0/24.

[SwitchA] acl number 2000

[SwitchA-acl-basic-2000] rule permit source 232.1.1.0 0.0.0.255
[SwitchA-acl-basic-2000] quit

[SwitchA] pim

[SwitchA-pim] ssm-policy 2000

[SwitchA-pim] quit

Switch B. Switch C. Switch D il Switch E [{Jfit & 5 Switch A #H{L, & il FEms .

(4) I E AR

WL AEH display pim interface 4 1/ LLE A A HLEE 11 L PIM (RS E RIS AT 1500, Bl
# A7 Switch A I PIM L& (5 B

[SwitchA] display pim interface
VPN-Instance: public net
Interface NbrCnt Hellolnt DR-Pri DR-Address
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VIan100 0 30 1 10.110.1.1 (local)

Vianl101 1 30 1 192.168.1.2

VIan102 1 30 1 192.168.9.2

4N Host A 5 S8 i s 404805 S (10.110.5.100/24) ‘RITHFEL G (232.1.1.1) {115 K., Switch
A 2 A FRIETT AL SPT, SPT B4t AZ#ebl (Switch A Fil Switch D) EAE% (S, G) K,

I SPT #AeZ AMACHHL (Switch ED [ 3%AT 41 4% % th I,

4 ] DL B A L) PIM 2% th 45 5. il
# & Switch A L1 PIM B &A% &
[SwitchA] display pim routing-table
VPN-Instance: public net

Total O (*, G) entry; 1 (S, G) entry

(10.110.5.100, 232.1.1.1)

Protocol: pim-ssm, Flag:

UpTime: 00:13:25

Upstream interface: Vlan-interfacelOl
Upstream neighbor: 192.168.1.2
RPF prime neighbor: 192.168.1.2

Downstream interface(s) information:

Total number of downstreams: 1
1: Vlan-interfacel0O0

Wik display pim routing-table

Protocol: igmp, UpTime: 00:13:25, Expires: 00:03:25

# ¥1%& Switch D L) PIM % Hi 245 &
[SwitchD] display pim routing-table
VPN-Instance: public net

Total O (*, G) entry; 1 (S, G) entry

(10.110.5.100, 232.1.1.1)
Protocol: pim-ssm, Flag: LOC
UpTime: 00:12:05
Upstream interface: Vlan-interface300
Upstream neighbor: NULL
RPF prime neighbor: NULL
Downstream interface(s) information:
Total number of downstreams: 1
1: Vlan-interfacel0O5

Protocol: pim-ssm, UpTime: 00:12:05, Expires: 00:03:25

1.9 B REEHEIRZEA]
191 FsxEMBIAES KM

1. HPE TSR

W2 b g CRLAT FOE AR BCE (s thds ) AR AR F A, g2 BiE ik e i i

SEAFER I R i oA R AR R
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2.5

$ﬁ

M WIE4T PIM-DM B, 20550 Hh 1% AR 6 10 55 — Bk ik e 2 i S0 BOE 2 i ) e e —
Bk A% . LIRAUIBEEEY BB — S s, A% e E BAAUR R B B, A
I (S, G I, &Kz, WHEAFNEAIRIHEN M o 2A AR RPF 2 038 il fE
PIM-DM, %% a8 okl (S, G) Ko,

M4 RIiE T PIM-SM Iy, B #s /e v N SPT I, HAE A RIAAIRIE I, 4400
(S, GORI 2, W R AT BRI IR % bh ol 2108 21 4695 1) RPF 22 115645 il i PIM-SM,
Wiz h#s ekl (S, G) R,

T RPF KL EN S, AEIRAT (1 Bk i vh 38 P A 4R B2 S I e i el 1228 PR ) 1
FIERN RPF #:11, T —BkE A RPF 48f . RPF 4 1 584 Mt T IRA7 (0 B3k % 1, JF 5 PIM
A BT, RPF £ I nsifiifie PIM, 1fj H. RPF 48 e th 425 ¢ PIM 48 . 40 % RPF 4% 5k RPF
AR FTE RS s B ERE PIM, MR SEURE > KW CIEIEMEE S, 58k Bdn it k&
Hello #SCHA 4 PIM IR B, BrLligqT PIM B i oy 548 1 O PIM &8s 1847
(AT R 2 PIM . i1 RPF 22 1R RPF 408 i T 2% £ o st 18 422 11864 18 e AR DA 2 )
PIM, 2R S KW TCIE RS, SRS & 2

ML AGEATHFIE PIM. 50, 8850 KW AR TCIEIEM L, 3 3 5 3% ) v

R,

o

3. ALIEiH 32

(1)

(2)

WA ks . a4 display ip routing-table #2520 EAHLE 754G 25 20 3B U5 1
% H I

e gz 0 LR EARE PIM, JodL2 RPF #2002 E A RE PIM. il #r4 display pim
interface M&LEE 1 LA PIM A5 B . #5780 _EXAGifE PIM, 35d ] pim dm 5k pim sm 174
ffige PIM-DM =% PIM-SM.

K RPF 4B Ja 2 7502 PIM 4 J& . Tl idr4 display pim neighbor #£ PIM 46515 &

o A P 2 AR RSO TR s 1 B Rl RE T PIM AT IGMP.,

KA PIM B2 5 —5. it 44 display pim interface verbose ¥ 7 RPF #% 1 fil RPF 4%
Ji FITAE 4% 1 3 6 B 422 1 E o A RE T A R AR 2 PIM

RO A I % v 5 p ) PIMUBE 2 75— 350 A DR 4 W9 T AT 1% bR 2 I A R BESXT PIM,
RIELAA AL E J PIM-SM, LA 4EE J PIM-DM. WIRALE % PIM-SM,  JiE 75 24 7
BSR Ll RP [HC & A2 75 IE A o

1.9.2 (AEIIE ST & 1L 7 B B A =%

1. HPE TSR

ik

Hetf T LRIk o (] 4, AEICVRBA SR Bk s . o R s 2 1 BRI AR

B PIM i R s A QU AN (S, G) &I,
2. R

T4 multicast boundary H 7768 O B E A8 R Ia 5¢, Wil 85 8o Jovkam st i 5t
PIM & Gk it 11
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4N, source-policy fiv 4 H T yEF BN A LR S0, W Rl 7% F s i sooilamid %4
A1) ACL BRI, PIM 42 5k it 15 1)

3. AbIB g FE

(1)

(2)

WA IR KD AL E . Wil dr 4 display current-configuration & 4 %5 KU 7 LK)
wE, fiH multicast boundary iy 4 B R R AR R vCE, AT B ECE AR g i i
o

K A peasic . W4 display current- conflguratlon BREAFLIESRMNCE, &
i source-policy &1 ACL FI, A 21 #5 £ it /4] sk i ACL it

1.9.3 PIM-SMHRPZEMASPT

1. PEI R

Fh=

7N

2. 71

EW VL IEMESL, 5 RP JGIE NN 3k 4 RS 1) B R R A

RP J& PIM-SM %0, % LIRSS . MZS Rl LURIINAFAE 2> RP 2R R UEFT A % i
A RP FESEA 8L JFHXFRARE AT 2IAR R RP . A5 W 4R G SRRl e
K5t

ﬁﬂ%ﬁﬂﬁ%?& RP AL, AZAE 4 M BT it s ERCE S 2R A RP A% 5 a8
B R e

3. ALIEiH 32

K2 154 2li5 RP ik . ilid 44 display ip routing-table A5 % % i #s 264 2k
RP (i i

WA s)A& RP 5. #ildr4 display pim rp-info &% %% Hi#s L) RP {5 B2 —5.
&S RP E‘J@EEO it sir4 display pim rp-info &4 M A % 2s FREGHCE T 54
FHIF A RP.

1.9.4 PIM-SMHR Jo 3% 3 T RPTE Je &3 1T IR £ At

1. MFEIM &R

C-RP JtikIn] BSR HLyRIH 5 4R 3, BSR %3 &A% C-RP ) HZ54R L, BSR ¥ #i£% C-RP
HIEAIR S , LM ICEIEME S, B0 DR Likla RP 347U

2. 54

H17 C-RP I BSR FLRE 4Rk 30, Wk C-RP B £Ii5 BSR [ HL 8k i thl Joik A ik
IR, BSREUAE] C-RP E &SR, Wi A kAt iz C-RP 1 HZH L.

J14h, Wk BSR BA #ik C-RP [ LRI 1, it e 50 5 5 00, AN B A 5 1% C-RP

(K1 8 24403

RP J& PIM-SM Bf4% 0o 2R ERAE 42 Y BT A 6 1 25 1) RP {5 R g8, IF HA TR

M2 G WL AR RP,  JF HAFAERIA RP KRR
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3. fbIgigFE

(1)

R e S A7 218 % C-RP. BSR M. il #r4 display ip routing-table & %% tH#s I
FEAAT L RP M1 BSR 11, M RP Al BSR Z [\ . #iffk C-RP _77{E#ik BSR [
HRRE% i, BSR FAETERIL C-RP Rk i1, 4> M4 i fT % thas EAFAE A RP I 55 %
.

477 RP fll BSR {3 L. PIM-SM X5 %47 RP Al BSR ¥ HF, & 5E48 /] 44 display pim
bsr-info & & £ 75 BSR {55, f#i[ display pim rp-info #r 4% & RP 15 EJE 15 IEH#
Kitr PIM AR JE 55 & . B4 display pim neighbor K& H & IEMiEE AT T ABJE% A
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1 wmspri=

= i

o KXFF45095% BAREKIEAT T B d ey = Bk &,

o AL ¥ FT4ZZ|4) DR (Designated Router, 45 3% %3 ) . BSR (Bootstrap Router, § A3
%) . C-BSR (Candidate-BSR, 1%#i% BSR) . RP (Rendezvous Point, JC%£,%) . C-RP
(Candidate-RP, 12i£ RP) . SPT ( Shortest Path Tree, #2342 #f) /= RPT ( Rendezvous
Point Tree, 2:341) FHEAEENLZ, FHAL “IPAKBEELRTF T4 “PIM” .

e MSDP HhfeF Fidgey “Eu” H=Fo, @FVLANED, ZEUARAN#Z T, = BV KN
O RIGELE A = BAEX A KMSE T, F R RKMss 0 X i eg44F, F AL “— EH K-
VAKX IBEEIRT” Po) “UARMERHE”,

1.1 MSDPfE 4y
1.1.1 MSDP#iA

MSDP ;& Multicast Source Discovery Protocol (4% 5 & LSO [ fRiFR, i&8 T # 24~ PIM-SM
(Protocol Independent Multicast Sparse Mode, XTI FF—FagiAi=) B 18] () B2 &
() —Fhsg ) 2R e 7 28, FR I PIM-SM 35 P9 (1 20 R U645 B o
FEFEAK] PIM-SM B0 R, 414BJ5 L 1 A PIM-SM 35k 4 () RP M, FLA%-35k 0 4438 054 B0 AH B
S, R RPAUEITE AN RIS S, HRELEAIA LR 70 B, ARS8 P 21 385 %
RV TR EA 73 I en AT = o WU RS — R LI, R HL e N I AR5 AR DAL I 45 AN (1) RP,
WUASIF N 1) RP gt mT LA i) J6e 458 4 (R A3 05 A RS I N Tk R I N 2% 20 bt s AT S 46 40040 11
PEIAE .
BT WAL, MSDP ARl 71 M 45 i U 24 (1%t 2% 2 57 MSDP X 45 4A K &, LLE A PIM-SM
B RP. il ES MSDP X454k 2 [A]3Z H. SA (Source Active, {SURH R0 W B K ILZH RIS
Ey

/Lo

e
N
A FE

o MSDP #9i& F AT4%: 3R A 203534 b L5 2 PIM-SM.
e MSDP {23+ ASM ( Any-Source Multicast, &1z k2845 ) AR A F L.
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1.1.2 MSDPJR#

1. MSDP X}k

T ILAE P48 S — X a6 MSDP XF&E4A, R sEAHIE ) —5K “MSDP &iE K7, PLERE S
PIM-SM 1 [¥] RP. JHid X% MSDP X454k 2 (a4 11, a] DI RP & H G SA W B L 25 e
FT ¥ RP.

E1-1 MSDP X Z{RBYE

PIM-SM 1

PIM-SM 2

RRRRRR

Source

nnnnnnnnnnnn

uuuuuu

MSDP peers

Receiver RP 3

1 & 1-1 /s, MSDPRZER RS LB EEAEAT 2 FIPIM-SMIER th 28 F, 76 AR [ (4 HIPIM-SMi% t#s |
T (M SDP X S A4 K Th REH BT AN [ :

1)

)

7t RP LA ¥ MSDP %} 2544

Uit MSDP X 4544:  BIIE41ERJE (Source) i) MSDP t45 4k (I B/ I RP, 1
RP 1), Ui RP @ SA W EIFRIXL s MSDP X454k, I 7EA RP LI AL AR5
BL. Yt MSDP Sk iR E L RP 1, 75 WG A0 4 A 4 HR A5

Pl it MSDP X254 BB HE (Receiver) fcll (it MSDP X454 (1 RP 3). il
st MSDP XS ARLENCE] SA RS, MGl B Fr & M ALRR RS B, B A LU ALk
PN SPT; 2ok AZA BRI AR BIAJ5, F RPT RAMHEICH K

] MSDP 4544 RIAAAT 2 NI i MSDP %4544 1) MSDP X} 4544 (41 RP 2). #1[d] MSDP
SHAFEARIE I AN MSDP S 25K 21K SA 1 B & 45 He it MSDP 4544, LAk HIAH
T A AR DA S et

TEAFIE K PIM-SM B hids (3FE RP) LAY MSDP %4514

1 Router A #1 Router B, AR TRl 2010 SA W B Kk 25,

@ it BR

2+ Fid it BSR AU 3h 5475 RP 49 PIM-SM M4 k3, RP & C-RP &A= A8, H TR LN
L, —/A PIM-SM 3N £ 454 £ R E—A C-RP. &1 T A RP &AL R, H TR
JER AR AEA) C-RP #E44445 T “MSDP &8 B~ b, &2 AFTA 4 C-RP XA & 5 MSDP 5k
*F. MBLAFEKY C-RP A “MSDP 4538”7 Eprdade)f €48 % F-5:8 49 PIM-SM 3% 35 .
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2. MSDPsCIj g (8] 4H &

B 1-2 Fror, PIM-SM 1 3k N AFAE RS 4185 Y5 (Source), RP 1l ik 2 #FJ5yEMc fE T g3 17
ZAIRVEIAEAE . WHERPIM-SM 2 FIPIM-SM 3 3l th 75 53 0118 1% 20 FR U5 ) EARAT B, k1 Be g %40
TR R e, T ZEAERP 1 5RP 3. RP 2 5RP 3 2 [a] 43 7 i L MSDP X 454K 5 &

E1-2 MSDP S:Iiig BB~ =B

Receiver

= MSDP peers
——» Multicastpackets = S@¥ T S
777777777777 +» SA message
————————————— » Join message

Register message

uuuuuuuuuuuu

Source

PIM-SM 1 PIM-SM 3

15 8)) MSDP X454 T PIM-SM 3 20 85 16 TAE R W R

(1)

)

®3)

(4)

®)

2 PIM-SM 1 35 I 20 3805 10 LR 2H G IR 5 — MR AR I, DR 1 Rz 2 i Eus B e fe
MG E. (Register Message) 1, JF&% RP 1. RP 1 [RIH3REN T 1% 43R A 505 .
RP 1 /E A RP, G SAWE, JEEIMH mILE MSDP X4k ki%. SA B EU
PR HE S, 4Ll G DL A% SA W E YR RP (BRI RP 1) [k,

MSDP 25445 i 21 1) SA 4 B E1T RPF(Reverse Path Forwarding, ¥ [ B 425 KO K,
DL A A i SR ms 1R ik i, DT 52 A ok B E kAR Pl i B 1) SATH R, BLiES:
SAH BALE IR, F4h, WTLAFE MSDP X4k 2 (A & MSDP 4i&#:41 (Mesh Group)
LLIBES SA Y EAE MSDP 4544 2 [A] i3 i

SA Vi BAE MSDP X &R [R5k e Bz AR I AR A oK A5 18 T3 4257 7 MSDP X 4%
A PIM-SM £ (Rl PIM-SM 2 fil PIM-SM 3) .

PIM-SM 2 H1#) RP 2 7EIS 31i% SA G, R A Al 2 A 418541 G 1 (Receiver)
{EAE:

WMPREENE, RP 2 S5 2 M4 41941 G (1 RPT. RP2AI# (S, G) KIU, [k
f DR 1 ZBEAIZE (S, G) IMAEE (Join Message), M PIM-SM 38 H £ I L%
BV ALY SPT. 4FEHHRYS SPT 2is RP 2 /5, 1Y RPT M ek o Y00 i (1)
DR 2 W2k B A FRIE A REEAE 5, v UL AAT g &5 A0 RPT [a] SPT (1Y) 4t;
WREHERE, RP2ALAIE (S, G) I, HWAMANLLZARFE ANRK SPT,
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%
o MSDP 4 ifi40: ZRFTA LM N X0 AHZES MSDP 25K % £, EFAH 4R R ¥1E A4 R
B2 2 AR,

o fe1% A MSDP #4T3R A 2045 8+, RP 43| 2045 R 6912 BB s R B & ZAR M A€ PIM-SM 3R A 69
RP, BT T LS AL S PIM-SM 3R A 49 RP, @ BL4EAn AL T 40457 49 SPT.

3. SAE EBIRPFZS LM

B 1-3 iR, WA A HIRRSAS 1~AS 5, ASHEMEHIGP I, ASZ [H/{fi HIBGPL
MBGP FLI . FEAMASH AL 22 /b—APIM-SMI, HAEEASPIM-SMisl b €% 22— ARP. #RPZ[H
H T EMSDPATAEASC R, HHRP 3. RP 4 FIRP 5 2 i@ . MSDP A #:41, J{ERP 7 [KRP 6
MO H RS RPEX A4

@ 17 AR

E & T ok B #4 RPF 3T 5/K69 SA W & Rt4T RPF &%, AEETHaLextFIRiEL.

E1-3 SAHEH RPF#&ZE N

Source

MSDP peers

Static RPF peers AS4
,,,,,,,,,,,, +» SA message

TR ] 1-3, X SEMSDPX A5 K T RPFS 7 KU A BRI 21 (1) SA B -

(1) M RP2YH RP 1 &K SAHER: BT SAHEFFrEw Hku RP k5 MSDP X}
SR HBIEAN R, W] & SA W R MSDP 25 44l /& A1 it 1% SA W R RP, T2 RP 2
P52 1% SA T B It ML E Xk (RP 3) ¥k

(2) M RP3YH RP 2 &K SA W ER: T SA W EK A [F—4~ AS [ MSDP X} %:/&(RP 2),
Az S5 2 B Y5 RP e 42 L~ —Bk, T2 RP 3 #:5%21% SA 4 B JF e X 2R (RP
4 FIRP5) #:% .,
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(4)

(5)

(6)

(7)

24 RP 4 F1RP 5 40 5 E RP 3 &K 1) SA T B - (T SA T Bk B [/ — A4 ZE B 41 i) MSDP
XA (RP3) , T& RP 4 M1 RP 5 B85 1% SA T B IFA PR AA H e e i e e, i A I
K2 SN HE MSDP %454k (RP 6) ¥ % .

P RP 6 YLE| RP 4 fIl RP 5 (%% RP 5 (1) IP Huhib#e k) ki SA I : RASFRAL AS 3
1) RP 4 F1 RP 5 #i5 RP 6 £ \7. T MSDP X%k K &, {H RP 6 K% IP Hulik % =11 MSDP
WA (RP5) BRI SAHE.

2 RP 7 3] RP 6 KK SAWEIN: T SAWERAHEA RPF XA (RP6) , T4
RP 7 #:321% SA B IF e x4k (RP 8) k.

1 RP 8 i E| RP 7 &K1 SA 1 KL : J& T A[F AS ) MSDP X454k 2 [H]474F BGP 5 MBGP
M. T SATHESKR AR AS ) MSDP X454k (RP 7)), HAZx 5542 255y RP 1) BGP
o MBGP B F—Bk, T/& RP 8 #:521% SA M B I ML e X264k (RP 9) #k,

1 RP 9 Y E RP 8 &K SAWER: HT HA—4 MSDP X4k (RP8) , T/ RP 9
%1% SA T L.

ST e AR ER A SA R, MSDP X4 A AN A2 AR K

4. MSDP3: 118 A Anycast RP

Anycast RP (fE# RP) ZARTE[—A> PIM-SM $5l N 5 & AN B A RAAHFI ALY RP, Jf7EIX
L RP Z [ MSDP SR G &R, PLSEIU A & RP LIRS 8070 4R U AR %40

w1 & 1-4 Frow, 76— PIM-SMEE P, 20355 (Source) [ 2045 240 G & 6 A1 % Bl , #2504 (Receiver)
SEMIFBAGHI 1. 4 HI7ERouter AfiIRouter B it & AH [ fIPHutE (FR >4 Anycast RPHuE, 38 %
R AR, [RIIREX e L E HC-RP, Jf/ERouter AFIRouter B2 A \ZMSDP X} F5 4456

ZINo

% nm

BF XL iE 4D (de Loopback #7 ) LAz E Anycast RP 3k,

E1-4 MSDP L8 A Anycast RP ;REE

RP 1 RP 2
Router A Router B
Source Receiver
PIM-SM
MSDP peers

,,,,,,,,,,, +» SA message

Anycast RP () TAEI RGN .
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(1)

)

3)

(4)

RS VE PRI B I 1 RP #4730 1. Source [ RP 1 ¥ EME, vEMHY S b 354 Source
R AL . xS B RA RP 1 )5, TR %,

B R BT ) RP AIEIMATH S, I LLiZ RP AR RPT. 41: Receiver i ALL RP
2 NIRE RPT.

RP Z [ail i &% SATHE, ILEHEMAREGEE. W RP LEE—A SAHE, KiXs
RP 2, i% SA W E T E2E47 Source K IAFHEL . *41% SAHERIE RP 2 J5, #HATHRE!
e

Pl i RPT B AL E M 5, BEEMACUZAIFEBECA AR T SPT. al: RP 2 ¥ RPT K414k
Bl n Nk . 24 Receiver 35k B Source (41L& 5, HAEIMALL Source MR
SPT.

Anycast RP ({5 3R

RP B ft: 4L R B 2 f i () RP ATV, @ R i i SPT; #2050 1) I 3 B dln
1) RP KEIA, @ EEr RPT.

RP (][ 41 24040 : FEA RP | TR 4E PIM-SM 514 PRI 23 V5 2045 I o2 305 43 () 2R 4 45l
MIMTSEEIL T RP [ 628 4340

RP [ATUA & 40 RP RAUG, JRAGEZ RP 3 M s in A\ i 44895 sl e # 4 H 8lik
PEHLIE K RP AT SO ERAE, MRS T RP GRS

NS
TE

S:47 4 Anycast RP #uitfie B 32 1249-F WAL ( Bp 255.255.255.255), LBp4f it & h—A £
Mk,

e MSDP 5 /R 8933k R 45 Anycast RP Hu3bAE ] .

1.1.3 ZEHIRIMSDP

JaB T ) S48 () 2 47 % ph 2% -4 1 22 R) A LA 7. MSDP 2544, il it 7F MSDP #2544 2 [ 48 H. SA
HE, TSNS VPN 4145 .

IV 22 SEBI A AR S el 2, R FLPIT SCRRIR B — AN SE RSS2 i 4 7 —45 MSDP BLifil, f4h: SA %%
fF XPERER:, E 8 RIEZAFH PIM A G IX o RIS, CRIEAS R S 2 (A5 S b 2. BT

L

HA & T 75241 ¥ MSDP 1 PIM-SM {5 A AT LIAZ H..

1.1.4 e

5 MSDP A% 1 PR AT -

RFC 3618: Multicast Source Discovery Protocol (MSDP)

RFC 3446: Anycast Rendevous Point (RP) mechanism using Protocol Independent
Multicast (PIM) and Multicast Source Discovery Protocol (MSDP)
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1.2 MSDPELEEEEN

%1-1 MSDP B B{E & B

BREES WiEA HHEE
fffEMSDP Wik 13.2
At & MSDP LA 1 fiE B MSDP X 45 i Dhi%k 1.3.3
Mo & F S RPEX 4544 ATk 134
Aic E MSDP X 45 (i 5 2 Ak 142
Fic 5 MSDP X 45 {4 % 4 Fid & MSDP4x i #:41 ik 143
Pic & MSDP X 45 A #2471 Al 144
T & SATH B N 7% Al 152
fic 5 SATE K 1 5 Al 153
i 5 SAT
e . SAVH EL Rl S AT ) Al 154
fii F SATH L AE CIp<3 155

1.3 BeEMSDPEAIN&E

@ 15 AR

AT PTA B B ARR A PIM-SM 3R A 49 RP L4749, iXsk RP 454 MSDP 3 /K89 —s.

1.3.1 BiEEE

TENCE MSDP JEARTIREZ T, T8l FES:

o FUEAT—HFREE b, ST P48 2 T
o [i'E PIM-SM, SIS A 2 4%

{ERCE MSDP JEADIREZ i, FaiEg LU 2ds

o MSDP XJZ4A ) IP Mk

o XN RP HuhibRd g SENE (1 bk T4 1R

1.3.2 {#8EMSDP

ETiR & MSDP & IhfEZ 1, W2sAdife MSDP,
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1. FEE A M5 R BIMSDP
F=1-2 {FaE ML F Y MSDP

181r PN o
HARGHLE system-view
(RIS lticast rout bl ik
Y'H 2 1B multicast routing-enanle
: J BRI R 1P Eh A T PR 2
{HHEMSDP, FiE A A M 5 msd fyed
{iIMSDP L P BT, MSDPALT S k&

2. {F8EVPNIZ 5 b BIMSDP
%1-3 {F8E VPN =455 B MSDP

R1E we 15 Bf

HEANRGAE system-view
B EVPNSEH], JEREN | . )
VPN;QWUMHAE] Ip vpn-lnstance vpn-lnstance-name
it VPN 54 [fIRD te-distinguish te-distinguish Bk

R 3 N route-aistinguisner route-distinguisher

’ g BT R, VPNSZBIHATRD

fFREIP A4 i tH multicast routing-enable Lk

H Z -

§ BRI, IPALIES b T R A
BRI RS quit
{EHEMSDP, Jf#E AVPN . ) i
o . msdp vpn-instance vpn-instance-name
9:HIMSDP LI PP P ST T, MSDPAL T X AL

% inm
e A % ip vpn-instance #= route-distinguisher 4-4~49i£ A%, A “MPLS 44-A%”
#9 “MPLS L3VPN” .

e A % multicast routing-enable #4-89i¥ /N2, FHAN “IP ABGASLAE” Foy “Laigitd
5L .

1.3.3 EIEMSDP &k EHE

MSDP 5 A4 I ik Xt KA i, RAR S MSDP 454 il Flzt v MSDP 45 it bk . 524 1.
9 X SEA RS P 5 Q1 MSDP X A8 A2



F1-4 €3 MSDP W& KiEE

1R1E we i
BRG] system-view -
HEA A WS B VPN SE | msdp [ vpn-instance |
BIMSDPHL & vpn-instance-name ]
A MSDP X 4 % 432 peer peer-address connect-interface ik
= - interface-type interface-number BB R, AT O MSDP R 28 4k 2

2
Jo R 3 4 0 B BAE 5 MSDP 25Kk f2 BGP/MBGP #F Z4k & 69 —3%, N AH MSDP 3+ 51k fe. &
5 BGP 3 MBGP 51k A8 ) &9 IP #uiik,

1.3.4 BLEFRSRPFATE{K

TH R E A RPF OSSR T PLG BRI R 1) SA W ST RPF £,
#1-5 FBLEESS RPF W E{K

#BR1E we AR
HARGHLE system-view -
HEN AP SEHI S VPN | msdp [ vpn-instance | _
SEBIMSDPAR vpn-instance-name |
it % A RP 45 1k static-rpf-peer peer-address [ rp-policy Wik
T ip-prefixname ] AT, BT SRPFAT

i

R E—63%EE ERRET —/ MSDP *f 54K, Wi MSDP 3t 41k 454k 115485 RPF &F 54K,

1.4 B EMSDP & E
141 BEEHEE

e E MSDP X SRR 2 W7, 7 5L P TS
o BCEAT—RRRER P, SEIE P 4 T
e [il®E MSDP FEAIfE

{ENCE MSDP X AR /T, i LU 2 -
o MSDP X AR I A KL
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. MSDP 4= % H 41 11 44 Fx
o N7 MSDP X 24 FE 1 HIR 1Y)
. MSDP X 25K EE 37 TCP M 3E4T MD5 WAIIE I 244

1.4.2 BEEMSDPMZE AR FE

& B 53 T LU I MSDP X SRR KA A5 B 5 (3 X 73 AN F] (K] MSDP XS54, Wit B 45 31 2 MSDP

PO
%1-6 BLE MSDP xZ kiR s 8
B1E we 15t AR
ARG system-view
HE AN R S 461 B
fal\?gé?ﬁgva msdp [ vpn-instance vpn-instance-name |
o S 54 ik
E.ITH '\iSDPXT RN peer peer-address description text . ) .
HHiAAE S B RIL T, MSDPXH A BAT Hlidk (7 &

1.4.3 BELEMSDP &% %4H

—MNHEBRGEN T REE S 24 MSDP XA, O Tl HiX e MSDP X452 [AliZ il SATHE, 1l
LU MSDP A B4 kAL B v &
PR A IE AL I MSDP 6454k, — 7 Rkeok B A4l T RPF KX f) SA W B R4S UM 3L
R U7, R BN UL SA THEAZE RPF R & i, WATEAINI T REE K.
XA ERREE S T SA WERNZME, [FINIE i T AT EAE MSDP X45{& 2 [Aliz1T BGP 5t MBGP,
Fﬁum,ﬁ-}mm%nﬁf—r% RPF K & L7 .

I8 2 A~ MSDP X SRR EAH [ 1 4xIE B 4L 4 0K, v LA, MSDP A% H:41 .

F+1-7 BLE MSDP £ &%

BRI we WA
HENR G system-view
HEN AW SEFI VPN | msdp [ vpn-instance
SIMSDPHLE vpn-instance-name ]

{LMSDP X 25 fK A | peer peer-address mesh-group | 2%
IERA name BRATEDHL N, MSDPXYAEAANE T A e 4

% i
o [EFLE MSDP 453X AT, MAEE %o BZ R IREFAH Lk,
o R AR — MSDP #4554k £ % kBB mntibiisn, RE—/NEEA K.
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1.4.4 BLEMSDP IR EIEIEF

MSDP X &4k 2 [a) 4 TCP BHTi&EH: Giig 1520 639), H /' nl LLF T ¢ B E i MSDP % &5 444
e, RiG¥sh MSDP XA A& 16 . KM T MSDP X 55RIEH 5, MSDP XS54k 2 [B AN
i SATH R, TCP G, AT EIRE G, (HREE DS IRE.

BT T MSDP XA BEET S 3 T8 OC T MSDP X AR . Bk A TR Y MSDP X 45
PRI TAERE, F524F MSDP X4 2 [ TCP &%, FH /7 nl LLR 15 Huiff 42 7. MSDP Xif
SERERN R .

T HEE MSDP #4243, AT LARC E MSDP X AEAATE i 7. TCP 18 HE4T MD5 WIE. Z%IAUEIf
ANBEXT MSDP ST TIAMIE, & &N TCP IEH: R & MD5 INUF# 5, JFf i TCP SEiliE. Wi
INUERMG, WGy, TCP %4 .

£1-8 ELE MSDP W&k EiEE

BE we tAA
ARG K] system-view
HEANAMSEFIEVPN | msdp [ vpn-instance
SHIMSDPHLFE vpn-instance-name |
T~;?€[2JMSDPX¢% shutdown peer-address Ik . B .
itk AN T, MSDPR % (kb TR A
AL £ AT MSDP Y5 timer retry interval wE
PRI 0 F 1 Y BAATEHL T, 7 MSDP X A5 A4 H2 1) H ) 1 3070
I B MSDP X A5 A | peer peer-address | &
SLTCP % #: I 3E 4T | password  { cipher | | Gtgtsm K, MSDP 2 kgt 3 TCP 3 I A< BT MD5 A
MD5AIE simple } password iE

[Ty
A FE

A5 MD5 AGE) 7 5% MSDP 3t 54k o457 Bt B AR B 649 A7 XA B AL, TN b F il idAiEdm
FikE S TCP %4,

1.5 BEESAEHE
151 BEEEE

TENCE SATHEALIEZ T, 58 A FES%:

o BCEAT—RRRER P, SCIE P 4 T
o [il® MSDP JLAThAE

TEMCE SATHEALILZ T, FEs LA N Hd:

o IR SATERIHELLIEM MK ACL FI

o FURN SAVHEBIEFI ACL B
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o ROREMERE K SA T B IE R K ACL HL
o BPREYE SA VR HFEEAEIR ) TTL (Time to Live, ZEfEI ) BI{H
o UZAF IR MSDP XA AZERIN) (S, G) RINWFH KEHE

1.5.2 BEBSAHEAR

SRS BRI R IL AR M bR, BT (S, G) RINMER IR .. AEXFMET,
Uiy DR L RRRF A i i > B e e v E Mg b, AOX 45U RP . Y RP ] SA JHE¥ (S, 6
5 Bk mes i RP. SR)5, i RP [mJssn DR A& ML, FEaId SPT. HT (S, G) I
CLEE I, 228 o F P 4 75z TV 30 4 R Kt 1 2 1 8

MLEYNG RPEAFRE T7E SA B P B AR AR ThRe S5, Jhon RP 2 f 41 R B R s da 3¢
76 SATHERIEH 25 i RP WCEZ SA W EG R EEE, JR A REURIR SO RPT fRiigh A3
WIS

MSDP XJ 554k 2 [ 4L 16 SATHIE, Mk a8 21 1) SA W BT RPF R £, 40 & i RP
(¥ bk 5 Akl RP (kA 1R], w2 5 571% SA T B o {H4E Anycast RP W H 1, ZLRAE [/ —> PIM-SM
AR EEREZ G KM EECE P hEAFEK RP, JfAEIXSei 28 2 [ i 37. MSDP 44546 % &,
LA 25 SA W VR & — A5 5205 RP [HbHEAS R (2 RP Hhhl (EPIZ4EE: 0 ) RP Hibb),

LUl RPF 4G 2
1R we L BA

HEANRGME system-view

gaaﬁgigjgvpl\l msdp [ vpn-instance vpn-instance-name |
Al ik

1 58 75 SATH B Hh 3

§Zj¢gﬁ%§i * | encap-data-enable B R, ESAN B UL ¢S,
G) RIL, ABRAHRER L
Al ik

o B Dk oy SA | L . , ) i

W B ORP ML originating-rp interface-type interface-number | 4 Bl T, SAW A RIRPHHE HPIM

- FURPHLIE

1.5.3 ELESAIFKEE

BT, A ANEHRBCE I, H b s A e 25 A MSDP WS8R AR SA TR AL, M
SERFIH MSDP X EEARAE T — A EIIROR ) SA IR, ROR (B IR SRR I D e Tl O 1
JRPRAEFECE T 2 A AR AL AREE B, T E 3231 MSDP XFAFE A AR SA T KH L

#*1-10 B E SAFERHER

BRAE we ERA
HEN RG] system-view
iij)\/z} & ‘i@ HVPN msdp [ vpn-instance vpn-instance-name |
SLHIMSDPHL

1-12



1R we AR
AliE

fif B8 K 2% SATH 3K 1M peer peer-address request-sa-enable BB ELL N, s R E R 4l A
B I, 71 H:MSDP X 4544 % 3% SATE Sk 1
B, R SER N RWISAN BRI Ebk

Al SATE KW B 1 | peer peer-address sa-request-policy [acl | "i&
puwizs Wl acl-number ] BATELT, AXTSAIG R BT v

==
A TR

FEAR ALK £ SAFRIY EHEEZAT, G R A SA M ELEAENE, TNEERLEINEE SA
HRM .

1.5.4 EBCESAE 2 EHm

WA E SATH RN, ¥ th#s nT LAAE A E SA TR, X ILE A (S, G) RIHATILIE,

TS G SA 1 ELI S 4L 3 P59 AL 3 1 42761

T o i B e SA T B R IE I, 6 Hh g nT DAE R ki e SA T BT, XHLE A 1Y (S,

G) HRIUHATILIE, MM SIAE RN J SATH RIS, X LRI B AL JR 356 .

T R R SA TR AR BEIRSCH TTL BIME, AT UG SR B4R SCAE SA W B b i DL

S AL FEEAT PR -

o BB QIR B AR RIS SATHEZ AT, SeA IR RS 1P LI TTL (H:
WHRANTFEIME, WAGIEIZ SAWE: WK TEEE T HIE, WP LS ik SO e SA
R IR R 2

o IS AEY BB AT ARSI SAW B2 )5, S Z A R RSP LG TTLAR I 1,
PR A OIS ) TTL AR : QN T B, WA PRI 45 € 1) MSDP 45485 ks oKk 1855
THIE, WO AR S i osc e e SA W R IR R 2k

£1-11 BLE SAHEETERN

#BR1E we 15t AR

ARG K system-view

HEN O3 1 SE A5 BVPN Sk , .

HIMSDPHLE msdp [ vpn-instance vpn-instance-name ]

Fic B SAR BRI GIE AN | import-source [ acl acl-number | BAREM T, {EA)ESATY ER, %
i) (S, G) RINAEMH

Pic 42 A e R SAH IR dd licy { i t | ik

B #HE | peer peer-address sa-policy { impor T TR

E@ﬂﬂgfm}ﬂ\u export } [ acl ad-number] ﬁé l‘jﬁ:@ ~, Kﬁ?ﬁqﬁ'ﬂ%ﬁﬁ/ﬂSA

ST I 3
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#HBR1E we AR

ik

i E B BELESAT B A 4 .

?ﬁdi%}gxﬁﬂ’ﬂ'ﬁsg i peer peer-address minimum-ttl ttl-value BB, TR SATY B 2%
BRI S TTLER{E A0

155 BLESAHEETRE

1.6

N T IR AL AR S A EIR I ], nT DAAE RS 2% BAERE SA W EZAEHLN], RI{EAMZEAE SA T
BPFEm (S, G) RI. A7 (S, G) RIGMZE, BT I A7 A

AL T SA T BZAFHUHG, JU ] — A4 B (5, G) i, Migs otk SA 247
o WURGAFPEAXNNE (S, G, fHEHEIL MSDP X AFALE T —AN IR SA B

o IRGEHHEXNM (S, G) , WHEHLMALLS WK SPT.

J T AW IR 2552 %) DoS (Denial of Service, fH4ifR%S) Yy, I LLAE % b 2% b & o] 2247
(S, G) RIUMIHAEH.

#F1-12 BE SAHRER

BRI we i3t AR
HARGHLE system-view
WA H s VPNSEFHIMSDP | msdp [ vpn-instance
LI vpn-instance-name |
Ak
'TTﬁE‘SA?ﬁE\éW/@ﬂL%U CaChe-Sa-enable Eﬁ%ﬁll\jﬁ:ﬁ l‘r SA?%;%\%@*}L@%T{E@E
e s, EDE v ISR KUR 2847 S
T (S, G) K
= , e Ak
fic B ] 247 T 2 MSDP St 251k | peer peer-address

BN TTEAE AT —MSDPA A (2

22301 (S, G) RINIE S | sa-cache-maximum sa-limit
" 51 (S, G) FINMFAKCE %8192

MSDP & 7R FN4E $7

LE5E R PRI G, AR FHUT display fir4 il LI S MSDP (RISATHIL, it 5%
oA BRI RLE RCR

12 P L I reset 4 mT LLER MSDP (4875 .

#%1-13 MSDP Z/RFNLEA

B®RIE &5
display msdp [ all-instance | vpn-instance vpn-instance-name ] brief
T FE MSDP X 45 A ) ] 2245 5 [ state { connect | down | listen | shutdown | up } ][] { begin |

exclude | include } regular-expression ]

display msdp [ all-instance | vpn-instance vpn-instance-name ]

P MSDPX SR 1 PR (F B peer-status [ peer-address ] [ | { begin | exclude | include }
regular-expression ]
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1RIE we

display msdp [ all-instance | vpn-instance vpn-instance-name ]
EHESAZAAHI (S, G) KIfEH | sa-cache [ group-address | source-address | as-number ] * [ | { begin |
exclude | include } regular-expression ]

display msdp [ all-instance | vpn-instance vpn-instance-name ]
BESAZAF (S, G) I E | sa-count [ as-number ] [ | { begin | exclude | include }
regular-expression ]

reset msdp [ all-instance | vpn-instance vpn-instance-name | peer

=B S /_gé NI > ~
i H L MSDP X S TCPi 3 [ peer-address |

reset msdp [ all-instance | vpn-instance vpn-instance-name ]

TEIRSALE ¢ e
THRSAZAFHI) (S, G) Kt sa-cache [ group-address ]

reset msdp [ all-instance | vpn-instance vpn-instance-name ]

b IZ3 AR IR G5 B o
TERMSDPXI SR T statistics [ peer-address ]

1.7 MSDPELEIFL & 245
1.7.1 PIM-SMig|8) 2B & Bic & 24151

1. AR EEK

ML AE N HIR R S0: AS 100 fll AS 200, £ AS WK OSPF il AS 2 Ja] >R

BGP Ppis AR 54 6 HH 14108 5

e PIM-SM1J&T AS 100, PIM-SM 2 #l PIM-SM 3 J& T AS 200, > PIM-SM 5.3 HIHHG &
DAY IR (Source) mifENE (Receiver) ;

e ¥ Switch B. Switch C F1 Switch E 4 1] Loopback0 #% 143> HIfc & k4% H PIM-SM #5[¥)

C-BSR #il C-RP;
o  HHIAER PIM-SM 51 RP 2 [H] & 7. MSDP %2544, MIMSZEL & PIM-SM I 2 18] 40 #& 545 5
I,
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2. AW E
E|1-5 PIM-SM 1z} (8] 4R 1% Fc & £A W &

AS 100 AS 200

Receiver

Source 1

Switch E

Vlan-int102

PIM-SM 3
PIM-SM 2
Switch B Vlan-int102
Vlan-int101 Vlan-int104
Vlan-int101 Vlan-int104

Switch D

Loop0 Loop0
PIM-SM 1 Source 2
MSDP peers
S H#u 1Pk &S o Pk
Switch A Vlan-int103 10.110.1.2/24 Switch D Vlan-int104 10.110.4.2/24
Vlan-int100 10.110.2.1/24 Vlan-int300 10.110.5.1/24
Vlan-int200 10.110.3.1/24 Switch E Vlan-int105 10.110.6.1/24
Switch B Vlan-int103 10.110.1.1/24 Vlan-int102 192.168.3.2/24
Vlan-int101 192.168.1.1/24 Loop0 3.3.3.3/32
Loop0 1.1.1.1/32 Switch F Vlan-int105 10.110.6.2/24
Switch C Vlan-int104 10.110.4.1/24 Vlan-int400 10.110.7.1/24
Vlan-int102 192.168.3.1/24 Source 1 - 10.110.2.100/24
Vlan-int101 192.168.1.2/24 Source 2 - 10.110.5.100/24
Loop0 2.2.2.2/32

3. BB
(1) B 1P Hudik R Y

T IR 1] 1-5 FRE S DI IPHE R 1 I HERS, LR B o RN
B & AS N IK A B2 18R] OSPF Whislib4T B, Hiffts AS WHE M4 )2 B, If H &30 #
ML 0] e 8 Bh S % 1% i PR SR sh A 06 e s, LD ' el R s

(2) fifiE IP Ak, fiiHE PIM-SM A1 IGMP, Jffd & BSR KR4 7

# {F Switch A _LAFfE IP 414% % 1, 7E4-810 LAfiGE PIM-SM, JE4E LA O Vian-interface200

FAfifiE IGMP.,

<SwitchA> system-view

[SwitchA] multicast routing-enable
[SwitchA] interface vlan-interface 103
[SwitchA-VIan-interfacel03] pim sm
[SwitchA-Vlan-interfacel03] quit
[SwitchA] interface vlan-interface 100
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[SwitchA-VIan-interfacelO0] pim sm
[SwitchA-VIan-interfacelO0] quit
[SwitchA] interface vlan-interface 200
[SwitchA-VIan-interface200] igmp enable
[SwitchA-Vlan-interface200] pim sm
[SwitchA-VIan-interface200] quit

Switch B. Switch C. Switch D. Switch E 1 Switch F | [#ft & 5 Switch A #H4LL, Fic & 1 FEug .
# £t Switch B /it E BSR [P R55 1L 5.

[SwitchB] interface vlan-interface 101
[SwitchB-VIan-interfacelOl] pim bsr-boundary
[SwitchB-VIan-interfacelOl] quit

Switch C il Switch E /L& 55 Switch B AHLL, & i F20 .
(3) TF C-BSR I C-RP fIfii &

# {¥ Switch B =¥ Loopback0 [/t & & C-BSR il C-RP,
[SwitchB] pim

[SwitchB-pim] c-bsr loopback 0

[SwitchB-pim] c-rp loopback O

[SwitchB-pim] quit

Switch C HI Switch E _HJECE 55 Switch B AHLL, P& 20 o
(4) MBCE BGP 1%, ¥ BGP 5 OSPF HAHGIA

# 7t Switch B _L-fic & EBGP X454k, J£5I N\ OSPF #%Hi.
[SwitchB] bgp 100

[SwitchB-bgp] router-id 1.1.1.1

[SwitchB-bgp] peer 192.168.1.2 as-number 200
[SwitchB-bgp] import-route ospf 1

[SwitchB-bgp] quit

# 7t Switch C _|-/ii'% EBGP %4544, 51\ OSPF HH.
[SwitchC] bgp 200

[SwitchC-bgp] router-id 2.2.2.2

[SwitchC-bgp] peer 192.168.1.1 as-number 100
[SwitchC-bgp] import-route ospf 1

[SwitchC-bgp] quit

# 1t Switch B [f] OSPF }15| A\ BGP.

[SwitchB] ospf 1

[SwitchB-ospf-1] import-route bgp

[SwitchB-ospf-1] quit

# 1t Switch C [f] OSPF 15| X\ BGP.

[SwitchC] ospf 1

[SwitchC-ospf-1] import-route bgp

[SwitchC-ospf-1] quit

(5) M 'E MSDP 44k

# 1t Switch B _EJC & MSDP Xf 454k

[SwitchB] msdp

[SwitchB-msdp] peer 192.168.1.2 connect-interface vlan-interface 101
[SwitchB-msdp] quit
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# 1t Switch C L & MSDP %45 4.

[SwitchC] msdp

[SwitchC-msdp] peer 192.168.1.1 connect-interface vlan-interface 101
[SwitchC-msdp] peer 192.168.3.2 connect-interface vlan-interface 102
[SwitchC-msdp] quit

# 1t Switch E _FACE MSDP X 4544

[SwitchE] msdp

[SwitchE-msdp] peer 192.168.3.1 connect-interface vlan-interface 102
[SwitchE-msdp] quit

(6) FrguAcE AR

Wk H display bgp peer 4 ] LA H A H b2 (7] BGP X &K R -
# & F Switch B | BGP X 45 A SC R 115 2

[SwitchB] display bgp peer

BGP local router ID - 1.1.1.1
Local AS number : 100

Total number of peers : 1 Peers in established state : 1
Peer AS MsgRcvd MsgSent OutQ PrefRcv Up/Down State
192.168.1.2 200 24 21 0 6 00:13:09 Established

# 17 Switch C |- BGP X458 X R M1 .
[SwitchC] display bgp peer

BGP local router ID - 2.2.2.2
Local AS number : 200

Total number of peers : 1 Peers in established state : 1
Peer AS MsgRcvd MsgSent OutQ PrefRcv Up/Down State
192.168.1.1 100 18 16 0 1 00:12:04 Established

L H display bgp routing-table iy 4 o] L A A H L 1) BGP i . il 40:
# A F Switch C I BGP % & 115 & .
[SwitchC] display bgp routing-table

Total Number of Routes: 5
BGP Local router ID is 2.2.2.2

Status codes: * - valid, ™ - VPNv4 best, > - best, d - damped,
h - history, 1 - internal, s - suppressed, S - Stale

Origin - 1 - IGP, e - EGP, ? - incomplete
Network NextHop MED LocPrf Prefval Path/0gn
*> 1.1.1.1/32 192.168.1.1 0 0 100?
* >1 2.2.2.2/32 0.0.0.0 0 0 ?

1-18



* > 192.168.1.0 0.0.0.0 0 0 ?

* > 192.168.1.1/32 0.0.0.0 0 0 ?

* > 192.168.1.2/32 0.0.0.0 0 0 ?

4 PIM-SM 1 I PIM-SM 2 34 ()41 #%5 Source 1 Fl Source 2 KiAZLIESS B, PIM-SM 1 il
PIM-SM 3 3y f I e B iz 21 4545 B . 1] display msdp brief 74 il L& B AT H L2
8] MSDP X 35 S5 0L i

# 71 Switch B |2 MSDP S 45 44 £ 345 0 1) 1 2245 5

[SwitchB] display msdp brief

MSDP Peer Brief Information of VPN-Instance: public net

Configured Up Listen Connect Shutdown Down

1 1 0 0 0 0

Peer®s Address State Up/Down time AS SA Count Reset Count
192.168.1.2 Up 00:12:27 200 13 0

# 17 Switch C |- MSDP S 454 £ V717 19 1) ] 45 S
[SwitchC] display msdp brief
MSDP Peer Brief Information of VPN-Instance: public net

Configured Up Listen Connect Shutdown Down

2 2 0 0 0 0
Peer®s Address State Up/Down time AS SA Count Reset Count
192.168.3.2 Up 00:15:32 200 8 0
192.168.1.1 Up 00:06:39 100 13 0

# 17 Switch E I MSDP o & A v i (1) 1§ 245 5
[SwitchE] display msdp brief
MSDP Peer Brief Information of VPN-Instance: public net

Configured Up Listen Connect Shutdown Down

1 1 0 0 0 0
Peer®s Address State Up/Down time AS SA Count Reset Count
192.168.3.1 Up 01:07:08 200 8 0

# 1% Switch B I MSDP X A1 ELN {5 &
[SwitchB] display msdp peer-status
MSDP Peer Information of VPN-Instance: public net
MSDP Peer 192.168.1.2, AS 200
Description:
Information about connection status:
State: Up
Up/down time: 00:15:47
Resets: O
Connection interface: Vlan-interfacelOl (192.168.1.1)
Number of sent/received messages: 16/16
Number of discarded output messages: O
Elapsed time since last connection or counters clear: 00:17:51
Information about (Source, Group)-based SA filtering policy:
Import policy: none
Export policy: none
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Information about SA-Requests:
Policy to accept SA-Request messages: none
Sending SA-Requests status: disable
Minimum TTL to forward SA with encapsulated data: O
SAs learned from this peer: 0, SA-cache maximum for the peer: none
Input queue size: 0, Output queue size: O
Counters for MSDP message:
Count of RPF check failure: 0O
Incoming/outgoing SA messages: 0/0
Incoming/outgoing SA requests: 0/0
Incoming/outgoing SA responses: 0/0
Incoming/outgoing data packets: 0/0

1.7.2 {EBNEE7SRPFXTSE{RAIAS (8] HIE L & 2551

1. AMFTE X

MG AEAE N VR R 40: AS 100 Fll AS 200, £ AS WK OSPF B AS 2 [8) %

BGP Pp i3 LRI S5 1 b 14300 5

e PIM-SM 1 /& 7T AS 100, PIM-SM 2 f1 PIM-SM 3 J& - AS 200, %E4> PIM-SM 55> 544 4
DA HEIR (Source) sl #E (Receiver) ;

e ¥4 Switch A. Switch D F1 Switch G % F ) Loopback0 % 14 I Hc & 4 4% 1 PIM-SM 5,1
C-BSR #il C-RP;

o M RPFIIN, BAH52K AHLFA RPF 544 H el S8 S5 By A VE SA W R, Bk %
PIM-SM 1] RP Z [ 37 MSDP XJ &84, JF1E % MSDP X &5 44 2 [ @ i & RPF X &6 44,
T AEAS B0 B 4 4 R S At SEIE % PIM-SM 38 TR 41 #5545 JE ) 2L =

2. tAME

El1-6 fEENERS RPF 3£ {KRY AS [B]4H1EEL & 4H W [F

AS 100 AS 200
Receiver Al Switch G

Source 1

PIM-SM 1 Source 2

BGP peers
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K& o Pk bk &S o P31

Source 1 - 192.168.1.100/24 Switch D Vlan-int105 10.110.5.1/24

Source 2 - 192.168.3.100/24 Vlan-int103 10.110.3.2/24

Switch A Vlan-int101 10.110.1.1/24 LoopO 2.2.2.2/32
Vlan-int102 10.110.2.1/24 Switch E Vlan-int105 10.110.5.2/24
Loop0 1.1.1.1/32 Vlan-int300 192.168.3.1/24

Switch B Vlan-int101 10.110.1.2/24 Switch F Vlan-int106 10.110.6.1/24
Vlan-int100 192.168.1.1/24 Vlan-int104 10.110.4.2/24
Vlan-int103 10.110.3.1/24 Switch G Vlan-int106 10.110.6.2/24

Switch C Vlan-int102 10.110.2.2/24 Vlan-int400 192.168.4.1/24
Vlan-int200 192.168.2.1/24 LoopO 3.3.3.3/32
Vlan-int104 10.110.4.1/24

I EMEVE

(1) FCE 1P bR R % bl

TR K] 1-6 FCE S5 D HIPHB A Y, HAAHE B I R

Bl & AS WM A HHL 2 R OSPF BT HE, ik AS WIl#EM 42 B, JF H &8l
2 A1 REM A B PR % e DSOS I A % R S, EL A AR

(2) ke IP 4% h, flifie PIM-SM fil IGMP, JfiC'E BSR [f R4 1L A

# 7t Switch C FAlifg IP 2%, EFH 0 FAERE PIM-SM, H7E =L O Vian-interface200
FAfRE IGMP.

<SwitchC> system-view

[SwitchC] multicast routing-enable

[SwitchC] interface vlan-interface 102

[SwitchC-VIan-interfacel02] pim sm

[SwitchC-Vlan-interfacel02] quit

[SwitchC] interface vlan-interface 200

[SwitchC-VIan-interface200] igmp enable

[SwitchC-VlIan-interface200] pim sm

[SwitchC-VIan-interface200] quit

[SwitchC] interface vlan-interface 104

[SwitchC-Vlan-interfacel04] pim sm

[SwitchC-VIan-interfacel04] quit

Switch A. Switch B. Switch D. Switch E. Switch F fil Switch G _|[{Jfit'& 5 Switch C AHL, it
BTN

# 11 Switch B _LCE BSR K555t

[SwitchB] interface vlan-interface 103
[SwitchB-VIan-interfacelO3] pim bsr-boundary
[SwitchB-Vlan-interfacel03] quit

Switch C. Switch D #1 Switch F _E L& 5 Switch B AHEL,  Bc B i R .
(3) [Mc# C-BSR Al C-RP ff &

# 7t Switch A I Loopback0 % [ fic & & C-BSR il C-RP.

[SwitchA] pim

[SwitchA-pim] c-bsr loopback 0

[SwitchA-pim] c-rp loopback O

[SwitchA-pim] quit

Switch D F1 Switch G AL E 55 Switch A AHLL, e & ik g o
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(4) TE BGP UMY, * BGP 5 OSPF HAH5IA

# {t Switch B _Lfil & EBGP %44, J£5] N\ OSPF .
[SwitchB] bgp 100

[SwitchB-bgp] router-id 1.1.1.2

[SwitchB-bgp] peer 10.110.3.2 as-number 200
[SwitchB-bgp] import-route ospf 1

[SwitchB-bgp] quit

# 1r Switch D /& EBGP X454k, JE5I A\ OSPF # .
[SwitchD] bgp 200

[SwitchD-bgp] router-id 2.2.2.2

[SwitchD-bgp] peer 10.110.3.1 as-number 100
[SwitchD-bgp] import-route ospf 1

[SwitchD-bgp] quit

# {r Switch C FJCE EBGP X554k, Jf5I A\ OSPF i Hi.
[SwitchC] bgp 100

[SwitchC-bgp] router-id 1.1.1.3

[SwitchC-bgp] peer 10.110.4.2 as-number 200
[SwitchC-bgp] import-route ospf 1

[SwitchC-bgp] quit

# {t Switch F L& EBGP %4544, Jf51 N\ OSPF H .
[SwitchF] bgp 200

[SwitchF-bgp] router-id 3.3.3.1

[SwitchF-bgp] peer 10.110.4.1 as-number 100
[SwitchF-bgp] import-route ospf 1

[SwitchF-bgp] quit

# {r. Switch B ] OSPF 15| \ BGP.

[SwitchB] ospf 1

[SwitchB-ospf-1] import-route bgp

[SwitchB-ospf-1] quit

# {1 Switch D [f] OSPF #15| \ BGP.

[SwitchD] ospf 1

[SwitchD-ospf-1] import-route bgp

[SwitchD-ospf-1] quit

# {¥ Switch C [f] OSPF #'5| \ BGP.

[SwitchC] ospf 1

[SwitchC-ospf-1] import-route bgp

[SwitchC-ospf-1] quit

# 7t Switch F [1] OSPF H1 5| X\ BGP,

[SwitchF] ospf 1

[SwitchF-ospf-1] import-route bgp

[SwitchF-ospf-1] quit

(5) McE MSDP X454k & i RPF %4544

# I & Switch D fil Switch G 14 Switch A ) MSDP %45 {4 & # & RPF %4544
[SwitchA] ip ip-prefix list-dg permit 10.110.0.0 16 greater-equal 16 less-equal 32
[SwitchA] msdp
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[SwitchA-msdp] peer 10.110.3.2 connect-interface vlan-interface 101
[SwitchA-msdp] peer 10.110.6.2 connect-interface vlan-interface 102
[SwitchA-msdp] static-rpf-peer 10.110.3.2 rp-policy list-dg

[SwitchA-msdp] static-rpf-peer 10.110.6.2 rp-policy list-dg

[SwitchA-msdp] quit

# [l & Switch A /E24 Switch D ) MSDP X 4544 K ¥ & RPF X 4544

[SwitchD] ip ip-prefix list-a permit 10.110.0.0 16 greater-equal 16 less-equal 32
[SwitchD] msdp

[SwitchD-msdp] peer 10.110.1.1 connect-interface vlan-interface 103
[SwitchD-msdp] static-rpf-peer 10.110.1.1 rp-policy list-a

[SwitchD-msdp] quit

# [l E Switch A /24 Switch G (1) MSDP X 45 {4 & i & RPF X 4544

[SwitchG] ip ip-prefix list-a permit 10.110.0.0 16 greater-equal 16 less-equal 32
[SwitchG] msdp

[SwitchG-msdp] peer 10.110.2.1 connect-interface vlan-interface 106
[SwitchG-msdp] static-rpf-peer 10.110.2.1 rp-policy list-a

[SwitchG-msdp] quit

(6) ERMLE MR

WL display bgp peer 4 ] LA B ALl 2 [7] BGP XA 1 0L, Switch A _FIGAEf{E
S, iHH Switch A 55 Switch D, Switch A 15 Switch G Z [k & 37. BGP X455 AKX &

24 PIM-SM 1 1 PIM-SM 2 3N 414%J5 Source 1 il Source 2 KIX#4%k(5 EIF, PIM-SM 1 fl
PIM-SM 3 3N 12008 REN B2 145 (5 5., Mk H display msdp brief @& 1] L& B HH L2
1] MSDP % SEAA K L AB B o 451

# 1 Switch A |- MSDP X 4544 1 #1245 B

[SwitchA] display msdp brief

MSDP Peer Brief Information of VPN-Instance: public net

Configured Up Listen Connect Shutdown Down

2 2 0 0 0 0
Peer®s Address State Up/Down time AS SA Count Reset Count
10.110.3.2 Up 01:07:08 ? 8 0
10.110.6.2 Up 00:16:39 ? 13 0

# 1% Switch D _I- MSDP X454k [ Eifi ..
[SwitchD] display msdp brief
MSDP Peer Brief Information of VPN-Instance: public net

Configured Up Listen Connect Shutdown Down

1 1 0 0 0 0
Peer®s Address State Up/Down time AS SA Count Reset Count
10.110.1.1 Up 01:07:09 ? 8 0

# #% Switch G I MSDP X 244 [ i Zifis B

[SwitchG] display msdp brief

MSDP Peer Brief Information of VPN-Instance: public net
Configured Up Listen Connect Shutdown Down
1 1 0 0 0 0
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Peer®s Address State Up/Down time AS SA Count Reset Count
10.110.2.1 Up 00:16:40 ? 13 0

1.7.3 Anycast RP[z FIBL & %451

1. AR K

e PIM-SM EAHIHEZANHEIE (Source) FEIHE (Receiver) , JFEANIE T OSPF HMY
DASR AL PR A5 2% 1

o HIIALE Anycast RP, fHZIfii# Il DR BEWE m 4 4MEE BO I i RP &E A, AHFRIEM DR
1, ) 0 0 S B 1Y) RP RGBS M

e % Switch B Al Switch D % 1] Loopbackl10 # 1t & & C-BSR. Loopback20 2 L & 4
C-RP;

. Switch B ) Router ID >4 1.1.1.1, Switch D ¥ Router ID 4 2.2.2.2, 7£ Switch B il Switch D
2 [8) 357 MSDP FH45R K 2

2. HME

[El1-7 Anycast RP [ Fifit & 48 M 5]

Source 1 Source 2

Receiver Receiver

<?00
Loop10 Loop10
PIM-SM
----- MSDP peers
&4 o IP 33k K& Hu [P 3k
Source 1 - 10.110.5.100/24 Switch C Vlan-int101 192.168.1.2/24
Source 2 - 10.110.6.100/24 Vlan-int102 192.168.2.2/24
Switch A Vlan-int300 10.110.5.1/24 Switch D Vlan-int200 10.110.3.1/24
Vlan-int103 10.110.2.2/24 Vlan-int104 10.110.4.1/24
Switch B Vlan-int100 10.110.1.1/24 Vlan-int102 192.168.2.1/24
Vlan-int103 10.110.2.1/24 Loop0 2.2.2.2/32
Vlan-int101 192.168.1.1/24 Loopl0 4.4.4.4/32
Loop0 1.1.1.1/32 Loop20 10.1.1.1/32
Loopl10 3.3.3.3/32 Switch E Vlan-int400 10.110.6.1/24
Loop20 10.1.1.1/32 Vlan-int104 10.110.4.2/24
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I EMEVE

(1) ACE 1P bR 3 % bl

T & 17 BB SR D IPHBE AN 1 A, BT B I R

BLE PIM-SM A 15 A2 L2 (AR F OSPF histdiAT BI%, ik PIM-SM 35 F57E 19 4% 2% HL i,
I HL A& A B2 18] BE A B PR % i iSO SN A B e S, EAAHC o g

(2) AiHE 1P 4%k, JF{fHE PIM-SM Al IGMP

# 7F Switch B LA HE IP 418k b, 7E54% 0 BAFEE PIM-SM, JELE EHLMIFE O Vian-interface100
L ffRE IGMP.

<SwitchB> system-view

[SwitchB] multicast routing-enable
[SwitchB] interface vlan-interface 100
[SwitchB-VIan-interfacel00] igmp enable
[SwitchB-VIan-interfacelO0] pim sm
[SwitchB-Vlan-interfacel00] quit
[SwitchB] interface vlan-interface 103
[SwitchB-VIan-interfacel03] pim sm
[SwitchB-Vlan-interfacel03] quit
[SwitchB] interface Vlan-interface 101
[SwitchB-VIan-interfacelOl] pim sm
[SwitchB-Vlan-interfacel01] quit
[SwitchB] interface loopback O
[SwitchB-LoopBackO] pim sm
[SwitchB-LoopBack0] quit

[SwitchB] interface loopback 10
[SwitchB-LoopBackl10] pim sm
[SwitchB-LoopBack10] quit

[SwitchB] interface loopback 20
[SwitchB-LoopBack20] pim sm
[SwitchB-LoopBack20] quit

Switch A. Switch C. Switch D il Switch E F[EC & 5 Switch B AHRL, BB ik FEm .
(3) [McH C-BSR Al C-RP ff &

# 7 Switch B I Loopback10 Bt & & C-BSR, F4 Loopback20 it & & C-RP.
[SwitchB] pim

[SwitchB-pim] c-bsr loopback 10

[SwitchB-pim] c-rp loopback 20

[SwitchB-pim] quit

Switch D _F1JBCE 5 Switch B AHALL,  Fc B it FEmE

(4) [E MSDP Xf 24k

# 7t Switch B [ Loopback0 %11 it & MSDP X} %544

[SwitchB] msdp

[SwitchB-msdp] originating-rp loopback O

[SwitchB-msdp] peer 2.2.2.2 connect-interface loopback 0

[SwitchB-msdp] quit

# 17 Switch D #] Loopback0 % 1 /il & MSDP %f 24k
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[SwitchD] msdp

[SwitchD-msdp] originating-rp loopback O

[SwitchD-msdp] peer 1.1.1.1 connect-interface loopback 0O

[SwitchD-msdp] quit

(5) Fadm e E AR

iR H] display msdp brief fiy & LA B ACHALLZ ] MSDP ) 8544 A bt o
# B Switch B |- MSDP X 45 {1 2345 8.«

[SwitchB] display msdp brief

MSDP Peer Brief Information of VPN-Instance: public net

Configured Up Listen Connect Shutdown Down

1 1 0 0 0 0
Peer®s Address State Up/Down time AS SA Count Reset Count
2.2.2.2 Up 00:10:17 ? 0 0

# 1 Switch D I~ MSDP X454 [ 245 .
[SwitchD] display msdp brief
MSDP Peer Brief Information of VPN-Instance: public net

Configured Up Listen Connect Shutdown Down

1 1 0 0 0 0
Peer®s Address State Up/Down time AS SA Count Reset Count
1.1.1.1 Up 00:10:18 ? 0 0

MWL ff ] display pim routing-table fiy4 7] LA B A HAL LK) PIM 24 i .

4 Source 1 (10.110.5.100/24) JHGHIAFEL] G (225.1.1.1) KX &S5 B, Host A i N4 4%
41 G, itk Switch B 5 Switch D | PIM B B/ {58, AIAT4Y AT 042 RP 24 Switch B:
Source 1 [f] Switch B {7/, Host A [r] Switch B i1\ .

# #74 Switch B L (¥ PIM % 1 {145 &L
[SwitchB] display pim routing-table
VPN-Instance: public net
Total 1 (*, G) entry; 1 (S, G) entry

(*, 225.1.1.1)
RP: 10.1.1.1 (local)
Protocol: pim-sm, Flag: WC
UpTime: 00:15:04
Upstream interface: Register
Upstream neighbor: NULL
RPF prime neighbor: NULL
Downstream interface(s) information:
Total number of downstreams: 1
1: Vlan-interfacel0O0
Protocol: igmp, UpTime: 00:15:04, Expires: -

(10.110.5.100, 225.1.1.1)
RP: 10.1.1.1 (local)

Protocol: pim-sm, Flag: SPT 2MSDP ACT
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UpTime: 00:46:28
Upstream interface: Vlan-interfacelO3
Upstream neighbor: 10.110.2.2
RPF prime neighbor: 10.110.2.2
Downstream interface(s) information:
Total number of downstreams: 1
1: Vlan-interfacel0O0
Protocol: pim-sm, UpTime: - , Expires: -
# £1 7% Switch D L) PIM B 115 B .
[SwitchD] display pim routing-table
Switch D _L#&A7 15 B4t .
Host A B JT414% 4] G, Source 1 {51 4% 4 G KX 3EH - 24 Source 2 (10.110.6.100/24)
FHEmAREH G RKILAFERE LN, Host B IMAAIRA G. g tb4L Switch B 5 Switch D | PIM
B B s B, ATATYET A 4 RP 4 Switch D: Source 2 [1] Switch D 7#/f, Host B |1] Switch
D A

# & F Switch B _Lf¥ PIM % HHIFf5 .
[SwitchB] display pim routing-table
Switch B & A {5 Bt

# 71 Switch D L PIM &% 1 #15 &L
[SwitchD] display pim routing-table
VPN-Instance: public net

Total 1 (*, G) entry; 1 (S, G) entry

(*, 225.1.1.1)
RP: 10.1.1.1 (local)
Protocol: pim-sm, Flag: WC
UpTime: 00:12:07
Upstream interface: Register
Upstream neighbor: NULL
RPF prime neighbor: NULL
Downstream interface(s) information:
Total number of downstreams: 1
1: Vlan-interface200
Protocol: igmp, UpTime: 00:12:07, Expires: -

(10.110.6-100, 225.1.1.1)

RP: 10.1.1.1 (local)
Protocol: pim-sm, Flag: SPT 2MSDP ACT
UpTime: 00:40:22
Upstream interface: Vlan-interfacelO4

Upstream neighbor: 10.110.4.2

RPF prime neighbor: 10.110.4.2
Downstream interface(s) information:
Total number of downstreams: 1

1: Vlan-interface200

Protocol: pim-sm, UpTime: - , Expires: -
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1.7.4 SAH B TIEN HIE & 251

1. tHME K

W2 HHAEAE =/ PIM-SM 35k, #3535 DL S 38 2 1R134712 4T OSPF P LABR (b B 12 1 5

# Switch A. Switch C il Switch D % H ] Loopback0 #1437 lc & b 4% H PIM-SM 5[]
C-BSR fil C-RP;

43 l7E Switch A 5 Switch C. Switch C 5 Switch D 2 ] £ 37 MSDP &5k & s

A FRYE Source 1 [n)4#E4 225.1.1.0/30 F11 226.1.1.0/30 KL #EHI, 4H#KI5E Source 2 |1
MR 227.1.1.0/30 KILHFEE

MWIACE SA W ELIERI, fHE20 Host A Fll Host B X AR A A 41k 41 225.1.1.0/30 F
226.1.1.0/30 [MZHAEEAR, 17 Host C W H el 1 41 #5241 226.1.1.0/30 Fi1 227.1.1.0/30 1
AR P ACTT

2. AW E
E1-8 SAHEIIEHFIEELHME

PIM-SM 1 PIM-SM 2 PIM-SM 3
Loop0

‘ Source 2

Vlan-int100

Receiver Switch A [«
Host A b=
£ Vlan-int400
§ Switch C
A o
Vlan-int104 > s
Vlan-int104 @ | g
S , Switch D ,
Z Vlan-int300 Vlan-int500
Source 1 <
S
>
Vlan-int200
Switch B
Receiver Receiver
Host B Host C
MSDP peers
&4 o P33k &% o P33k
Source 1 - 10.110.3.100/24 Switch C Vlan-int300 10.110.4.1/24
Source 2 - 10.110.6.100/24 Vlan-int104 10.110.5.1/24
Switch A Vlan-int100 10.110.1.1/24 Vlan-int101 192.168.1.2/24
Vlan-int102 10.110.2.1/24 Vlan-int103 192.168.2.2/24
Vlan-int101 192.168.1.1/24 Loop0 2.2.2.2/32
LoopO 1.1.1.1/32 Switch D Vlan-int400 10.110.6.1/24
Switch B Vlan-int200 10.110.3.1/24 Vlan-int500 10.110.7.1/24
Vlan-int102 10.110.2.2/24 Vlan-int104 10.110.5.2/24
Vlan-int103 192.168.2.1/24 Loop0 3.3.3.3/32

3 EMESE

(1)

FiC L 1P bk A SRR i i B

T & 1-8 T E KB PRI RIS, LA B o g
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fic B 5 A B L2 (8K ] OSPF W SG3AT HoIZE, iR PIM-SM 15 5 55 P & %% PIM-SM 45,2 [] 45 X 2% )
i, I HAA AN 8] s £ B AR it b s Il s A e b 5B, LA B R
(2) MRS IP 414% K h, fiifE PIM-SM HI1 IGMP, JFEHCE BSR RS 7

# {E Switch A FAFRE IP H#E% i, e300 LA EE PIM-SM, JEE AL D Vian-interface100
F{EfE IGMP.

<SwitchA> system-view

[SwitchA] multicast routing-enable
[SwitchA] interface vlan-interface 100
[SwitchA-Vlan-interfacel00] igmp enable
[SwitchA-Vlan-interfacel00] pim sm
[SwitchA-VIan-interfacelO0] quit
[SwitchA] interface vlan-interface 101
[SwitchA-Vlan-interfacelOl] pim sm
[SwitchA-VIan-interfacelOl] quit
[SwitchA] interface vlan-interface 102
[SwitchA-Vlan-interfacel02] pim sm
[SwitchA-VIan-interfacel02] quit
[SwitchA] interface loopback O
[SwitchA-LoopBackO] pim sm
[SwitchA-LoopBackO] quit

Switch B. Switch C 1 Switch D _FFC & 5 Switch A #7940, e & L FEmg .
# 7€ Switch C L% BSR HIRSF1A 5.

[SwitchC] interface vlan-interface 101
[SwitchC-Vlan-interfacelOl] pim bsr-boundary
[SwitchC-VIan-interfacelOl] quit

[SwitchC] interface vlan-interface 103
[SwitchC-Vlan-interfacel03] pim bsr-boundary
[SwitchC-VIan-interfacelO3] quit

[SwitchC] interface vlan-interface 104
[SwitchC-Vlan-interfacel04] pim bsr-boundary
[SwitchC-VIan-interfacel04] quit

Switch A, Switch B #1 Switch D _FHIFCE 5 Switch C AH{EL, it & i FEm .
(3) ML#E C-BSR fl C-RP [{fi &

# {F Switch A ¢ Loopback0 # [ it & & C-BSR 1 C-RP.
[SwitchA] pim

[SwitchA-pim] c-bsr loopback O

[SwitchA-pim] c-rp loopback O

[SwitchA-pim] quit

Switch C 1l Switch D WL E 5 Switch A AHML, L& I FE0
(4) T'E MSDP X454k

# 7t Switch A Lt & MSDP %4544

[SwitchA] msdp

[SwitchA-msdp] peer 192.168.1.2 connect-interface vlan-interface 101
[SwitchA-msdp] quit

# 7t Switch C Fit & MSDP %244,
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[SwitchC] msdp

[SwitchC-msdp] peer 192.168.1.1 connect-interface vlan-interface 101
[SwitchC-msdp] peer 10.110.5.2 connect-interface vlan-interface 104
[SwitchC-msdp] quit

# 1t Switch D |fi. & MSDP % %544

[SwitchD] msdp

[SwitchD-msdp] peer 10.110.5.1 connect-interface vlan-interface 104
[SwitchD-msdp] quit

(5) McE SA B Ly

# 1£ Switch C LR E A7) Switch D #5755 (Source 1, 225.1.1.0/30) ] SAH R
[SwitchC] acl number 3001

[SwitchC-acl-adv-3001] rule deny ip source 10.110.3.100 O destination 225.1.1.0 0.0.0.3
[SwitchC-acl-adv-3001] rule permit ip source any destination any
[SwitchC-acl-adv-3001] quit

[SwitchC] msdp

[SwitchC-msdp] peer 10.110.5.2 sa-policy export acl 3001
[SwitchC-msdp] quit

# 1t Switch D _FJic &5 AGIEAT ¢ Source 2 ¥ SATH

[SwitchD] acl number 2001

[SwitchD-acl-basic-2001] rule deny source 10.110.6.100 O
[SwitchD-acl-basic-2001] quit

[SwitchD] msdp

[SwitchD-msdp] import-source acl 2001

[SwitchD-msdp] quit

(6) FrguAC EACR

L H display msdp sa-cache iy & ] LA B A HHL L SA ZZA7H11 (S, G) RIifiF K. .
# &% Switch C | SAZAF T (S, G) KIEE.

[SwitchC] display msdp sa-cache

MSDP Source-Active Cache Information of VPN-Instance: public net

MSDP Total Source-Active Cache - 8 entries
MSDP matched 8 entries

(Source, Group) Origin RP Pro AS Uptime Expires

(10.110.3.100, 225.1.1.0) 1.1.1.1 ? ? 02:03:30 00:05:31
(10.110.3.100, 225.1.1.1) 1.1.1.1 ? ? 02:03:30 00:05:31
(10.110.3.100, 225.1.1.2) 1.1.1.1 ? ? 02:03:30 00:05:31
(10.110.3.100, 225.1.1.3) 1.1.1.1 ? ? 02:03:30 00:05:31
(10.110.3.100, 226.1.1.0) 1.1.1.1 ? ? 02:03:30 00:05:31
(10.110.3.100, 226.1.1.1) 1.1.1.1 ? ? 02:03:30 00:05:31
(10.110.3.100, 226.1.1.2) 1.1.1.1 ? ? 02:03:30 00:05:31
(10.110.3.100, 226.1.1.3) 1.1.1.1 ? ? 02:03:30 00:05:31

iy

# 1% Switch D [ SAZZAF I (S, G) KIfEHE.

[SwitchD] display msdp sa-cache

MSDP Source-Active Cache Information of VPN-Instance: public net
MSDP Total Source-Active Cache - 4 entries

MSDP matched 4 entries
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(Source, Group) Origin RP Pro AS Uptime Expires

(10.110.3.100, 226.1.1.0) 1.1.1.1 ? ? 00:32:53 00:05:07
(10.110.3.100, 226.1.1.1) 1.1.1.1 ? ? 00:32:53 00:05:07
(10.110.3.100, 226.1.1.2) 1.1.1.1 ? ? 00:32:53 00:05:07
(10.110.3.100, 226.1.1.3) 1.1.1.1 ? ? 00:32:53 00:05:07
1.8 # AL E 5 iR
1.8.1 MSDPXZE{A—E A Fdownik7zs
1. HPEIM &R
fil'E T MSDP 454K, (HIHRE—HE B~k down,
2. SO
. BTG & A2 T bk 5 MSDP X 28Rk 2 (7], @7 dedE T TCP &) MSDP X4k
A
. T SR A H R O H kS 0k B s b BTGB F) MSDP W & A AN —30, TCP & dr
ks

o WA MSDP XK (A1 B AT ¥ tH, TCP IEHA ALk k.

3. 43I iR

(1) Ao E &K thas 2 [ % 2 ik . g a4 display ip routing-table &  # i#% H 4% 2 ] L
PR 2 1 IR

(2) A ACKE R MSDP R AEAR R 6 HH 2 [ 15 A7 A 215060 J7 (1 PR % 1

(38) Kt MSDP X4k B4z bt & T ULEL . 1l il iy 4 display current-configuration £ %
Az DI TS X S MSDP A5l —2, N3

1.8.2 FRHEESAZETFHIRESATKIN

1. BUFEB &R

MSDP %A% (S, G) ¥ &RIuE SA MR EEH .

2. 54

e f% import-source [T HI AL (S, G) KImL SA 4 E K%L MSDP X4k, 4
RWATTRE S EL acl-number WIZRER L JER TG 1K (S, G)RIL, HIAIE & AW 7 (S,
G) K,

e KALE import-source A, R KIEREM A (S, G) FE. Wik MSDP %A
A (S, G) KIUELL SAHEKIEHR L, NKE import-source fiv4 AL & & 15 IEHf

3. fbhIgigFE

(1) KiS s hgs 2 P h LA EEE. @4 display ip routing-table &5 7% 4% H 2% 2 7] F.
P&t e T IR
(2) KR MSDP X A5 IR PR /N 1 EH 2 TR) A2 75 4778 206 7 16 PR 6 4% o
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@)

1.8.3 Anycast RPN FHRPEIEEER

Kyt ir4 import-source K H:Z%r acl-number (RS E TSI, Hi{E ACL 0 AE % o ik 43 )
(S, G il

ik

Q5%

1. MEMR
7t Anycast RP [N H W, 25 RP Z[R¥A HAHZH LA F M (S, G) FE.
2. R

7t Anycast RP [, il i [F]— PIM-SM 34 1) RP i E 8 MSDP %4544, 1] LS RP
[ (1) 47 3841 5

MSDP X &kl A5 Anycast RP #ilibAH[], H C-BSR Fil C-RP @425 i B AE AN ) (1) e 2%
gz ky

ZEAL ] originating-rp fiy 2B THCE J5, MSDP #5F) % 4 B4 € 142 1 b ik e SA T &
Hiff RP #iudik

1 MSDP S AR EI SA W BT RPF RLECHS, WAL RP Huhl 5 A Hh i & (1) RP
BEAA], e SATH .

3. fhigigiE

1)

(@)
®3)

(4)

R 2 45 1% th 28 2 TR i R fSilis . il dy4 display ip routing-table £ 5 % i H 2% 2 [a] #.
P& A5 1R

SR A MSDP X S5 A (1 15 A % FH 25 TR 75 A7 B2 5 1R S %

K 7¥ originating-rp iy A WA E S 0L. £F Anycast RP {8 3 EH, — @ BElE
originating-rp @4, 1fi H originating-rp fiy4 T8 2 (482 1 Mkt 22 5 4 7. MSDP X 254404
P A 2z 1 s bk AR [+

K25 Brfc & ) C-BSR HidikJ& 75 5 Anycast RP Ul AR, AR AN ik A R
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1 MBGPC &

% i
VLT 35 v YA A b PR 4 5 o A v R B AR, AT — RS LT M B RIE AT T S
P A A AL

1.1 MBGP{E4y

H T AR Z R 2 MK SR, IETF (Internet Engineering Task Force, H.J5 M T B4 4540)
X BGP-4 #4774, K MP-BGP (Multiprotocol Border Gateway Protocol, 22 Wil % ¢
0, Al BGP Refi 4 22 Btk o A FH L A5 R
YL 0 2 0 SN R S M T REAN IR, 2l MP-BGP ¥ {43 BGP A4 ik NLRI
(Network Layer Reachability Information, 2% 2 iATEE D FIZLHE NLRI 73 JFia 4, Hph 4k
NLRI % HF#47 RPF (Reverse Path Forwarding, ¥ i) #4245k ) ThAg. X470 Rk & A
YR R, AR R AT AR R B AR IE B, i T — S0 SR e A ATk ) 4146 1 T A
H Wi i MP-BGP ki /& RFC 2858 (Multiprotocol Extensions for BGP-4, BGP-4 [ hild f&).
MP-BGP ZEZH 4% I i v H i #% 4 MBGP (Multicast BGP, 41#% BGP).

%

o RKFIZNY MP-BGP A FAHBEESER, BF MBGP B EE R, A % BGP ¢91% 48R 20
BRREER, HHANL “ZEHAR-IPHRHREFRT” T4 “BGP”,

o HXRPFAREMHHFMABZIAAIEEZTM, H4N “IP B EIST” bo) “Aissid 5447,

1.2 i HsE

15 MBGP MR WM TEA -

° RFC 2858: Multiprotocol Extensions for BGP-4

. RFC 3392: Capabilities Advertisement with BGP-4

. draft-ietf-idmr-bgp-mcast-attr-00: BGP Attributes for Multicast Tree Construction
. RFC4271, A Border Gateway Protocol 4 (BGP-4)

. RFC5291, Outbound Route Filtering Capability for BGP-4

o RFC5292, Address-Prefix-Based Outbound Route Filter for BGP-4
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1.3 MBGPE B E %51

#%*1-1 MBGP ELEE &
BEES 1t R HHEE
fic 5 MBGPH: AT g Wik 14.2
HCEMBGP 5 | AN FA % Wik 152
Be EMBGP 5 | A\ k44 1 Hi Al i% 153
fi EMBGP i & ATk 154
P A5 SR gﬂ%rﬂmw MBGP X} 4544/IPv4 MBGPt 45 {41 k& T 155
Aii LR LR K EH ==
P B MBGP i 5 B 1K) AT S A% 156
P E MBGP i 1 fr B I H g Ak 157
i 5 MBG P i FH %62 1k ATk 158
e EMBGP it th i B S 2 Ak 16.2
W B A e S A (i ATk 1.6.3
e MBCPIH e i 164
TC B A AT it e N 1 AR Bk Al i% 16.5
Bl EAS_PATHJE Cipe3 1.6.6
fic B MBGP# 52 A7 Tl ik 1.7.2
WRILIMBCP | 5 BGP ORFfi i 173
fic B MBGP 71 28,73 45 i /1 4 5 Tl ik 17.4
Tt & 1Pv4 MBGP X 24441 ik 1.8.2
e HEMBGPI i ve P ik 183
L B MBGP s H = 4 #% Ak 184

1.4 FLEMBGPEAKINRE

141 BEEHEE

FEBCE MBGP i, 78 LA N AESS: AR R K 46 )2 Bl

1.4.2 FEBEMBGPEAII&E

#1-2 B E MBGP £ I8¢

1BRIE

AN
AP <

A

BENRGHE

system-view
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1R

A
AP <

L RA

B ABGPHLE

bgp as-number

FRAE RS SR A ALIAS

peer { group-name | ip-address }
as-number as-number

BRAATE DT, SRR TEAS

=3

J

B I I AMBGPH L AL K]

ipv4-family multicast

PG AEIPVA R FELIE T B R 25
PRIR ZE AR

peer { group-name | ip-address }
enable

BRATEDUR, KPR SR AR
BGP IPvAZH &bl i L 4 T-E

LN
Ak

A LR, IMIPv4 MBGP 45 {4
1Pv4 MBGP X S AR ALAZ S H %
(K E L N0

S MIPv4 MBGP #4544 /IPv4
MBG P 25 {7 41 F2 AL 1 % 1 23 FiC 25
A

peer { group-name | ip-address }
preferred-value value

1.5 =HIRBERMAT SR
151 BEHEE

FEAE ] MBGP % Hi (5 B A A S /Y, W58 A N AT S5 BB MBGP ZEA T e
1.5.2 EEEMBGP5INHE b

MBGP nJ LA 4K fE AS Kk A AS A #E M4 1 d 15 &, 2 MBGP A& H & 2: k80 AS A HBITI %
HE R, Mg IGP M HE E 3 MBGP il Y, JERAMYE MBGP X4k, ZE5I N IGP #H
iF, 3 ] DUER AN ] 1 4% i SR # f s B Tk g .

#<1-3 fLE MBGP 5| N E & A

BRIE we ok
HANRGAE system-view
HEABGPHLE bgp as-number
#EAMBGPHuHL % H1 K ipv4-family multicast

import-route protocol [ { process-id |
all-processes } [ allow-direct | med
med-value | route-policy
route-policy-name ] * ]

Tk

IS MT, MBGPAGIA, A
WS e R H, NRAT
fr] 9 B 145

H i 25 OSPFIMY 3 il &
allow-directZ

FIAILE RS d 5 SR

network ip-address [ mask |
mask-length ] [ short-cut |
route-policy route-policy-name ]

¥ W B 1 & AT BIMBGP % 4
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i
e i@if import-route 44-35| A 2| MBGP 3% w1 & F #93% #1 49 ORIGIN &4 Incomplete.
o 1%/ network #-4~% % 3| MBGP 34w £ F 9 P Fisb d1 69 ORIGIN &M% 4 IGP.

o BRI Bl L INA AT A IP B d R T, AR RS T oA B R e AR PR A Y
.

1.5.3 BEEEMBGP3| N &K EH

MBGP Afigiliid import-route i WILE PG ISR H i, WEREG IS MR8 #6 ih,
WAERCE T A4

F1-4 BLE MBGP 5| ANEE WYL AYER& B

#B1E we L AR
HEANRGAE system-view
HEABGPHLE bgp as-number
HEAMBGP L AL ipv4-family multicast

import-route protocol [ { process-id | AR, MBGPAZI A E
all-processes } [ allow-direct | med UL th -
med-value | route-policy I

SIAILE PR 5 EOFE

route-policy-name ] * | H i AT OSPRHMY S FFC
aIIow directZ4{
SVERICE PR AS B i 5 I3 B
VPR E PR ’ default-route imported BB, MBGPABI AR S
MBGPE%EE%EP ! HUI ’ X
DS ER B i

1.5.4 BEEMBGPRHES

FEP AL B MBGP 2%, 71 ) ZH RS A5 A1 i b A BN, 75 B S, il on 45 A
HE I % . MBGP SR LU FBRP R & 5 2K

HaEG: X MBGP I IGP 1M itir 3R & . BCE B3RS, MBGP KA F KA M IGP
SINIT IR e, T2 R AT R G 10 E AR B % H o A B E AT network 451 N IR K B AN RE
AT HEN RS .

TR X MBGP ALK TR 5. TR G Hm T ARG

%15 Bt E MBGP iR EB4&
HRAE
ARG system-view

=
A

L RA

#HABGPHL bgp as-number
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BRIE we 1t AR
HEAMBGP L AL ipv4-family multicast
(RPN . ZHLIEH—
T F 2B summary automatic R ——
. RS
il EMBGP aggregate ip-address { mask | mask-length } o =
RS [ as-set | attribute-policy route-policy-name | A LURR A it SR AL %
e T2 2R A detail-suppressed | origin-policy BHEATT BT
route-policy-name | suppress-policy 2[RI N, B
route-policy-name ] * P B Ak
1.5.5 EcEEIPv4 MBGPITE{4/IPv4 MBGP X & k40 & 1% fR & 1% H
%1-6 EL& @ IPv4 MBGP/IPv4 MBGP A% X SR &85
1BR1E we 1t AR
HARGALE system-view
#ABGPHL K bgp as-number
HEAMBGPHuE AL ipv4-family multicast

st eer - ip-add
[i]IPv4 MBGP X} 45{4/IPv4 MBGP gefau{ltgirr%liﬂer]ganveelrtlipsg ress } R TERL R, R IPvA MBGPR] 2

8 P 1 B A4 B [ route-policy route-policy-name ] | FA/1PvA MBGPI S 41 %% b4
it

% m
#AT peer default-route-advertise 44~ /5, R ALK R TR T HAESRERE, HEFEHET
IPv4 MBGP #f 3 /&/IPv4 MBGP #f R 288 A — & T — ki ik ) R bbbk b B 36 o

1.5.6 BLEMBGPIRHE 2 A% KR

FH P ] AR 5 SR B el JESRNE ,  [R]INTC B URh Il S SR IS, 42 B an N e AT
. filter-policy export

. peer filter-policy export

. peer as-path-acl export

. peer ip-prefix export

. peer route-policy export

VA AT AL DR, A REAREE AT i T A I DRSNS s U TR B T A DR e,
{5 B A RER AAT -
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#1-7 BLE MBGP IREEE A H K

1BRIE we ]
ARG system-view
HEABGPHLE bgp as-number
HEAMBGP A ipv4-family multicast
filter-policy { acl-number | ip-prefix
' S e S 4 ip-prefix-name } export [ direct | isis
LR A 0 £ A Tl process-id | ospf process-id | rip process-id
| static ]
K} R AT 4 1Pv4 MBGP X 2514/ IPv4 peer { group-name | peer-address }
MBGP X &5 20 (1% FH 5 & % FH 35 0% | route-policy route-policy-name export
e >3 H—
HIPv4 MBGPX14544/IPv4 MBGPX | peer { group-name | ip-address } ELEHR
A Ve LT ACLIT e e S5 0% filter-policy acl-number export BUBEDLT, RATE B
VAN s B AT

J31Pv4 MBGPXt5544/IPv4 MBGP X}
SR H R T ASER AR I eV E
MBGP i H 3l 3% S

peer { group-name | ip-address }
as-path-acl as-path-acl-number export

J1Pv4 MBGP X %544/IPv4 MBGPX}

SR VO B T IPHT SRS R 1 6 i

peer { group-name | ip-address } ip-prefix
ip-prefix-name export

1.5.7 BLEMBGPIKHE 2 BYIEIL KR

T L MBGP B% 1 S RIS, 7] LA A IPvA MBGP %H844/IPvA MBGP 25 4R 4H B2 ()
AT e, A AL R AR A RE A O N 2 MBGP % &
FH o] DM 75 sk ek pE ofemss,  [R) iy B J LAk e SRems i, e B G P kAT

. filter-policy import

. peer filter-policy import
. peer as-path-acl import
° peer ip-prefix import

. peer route-policy import

SUAT L AT (L D8 s, A BEAREL AT i T AR I JE SRS 5

AR P OB 0 g s e, B

5 B4 RERAERIL
#*1-8 BLE MBGP IRH1{E BRI RIS
BRI we AR
BRG] system-view
HEABGPHLE bgp as-number
HEAMBGP L R ] ipva-family multicast

XM R AT I 0

filter-policy { acl-number |
ip-prefix ip-prefix-name } import




1R we AR

XK H1Pv4 MBGP X} 25 44/IPv4 peer { group-name | ip-address } ﬂ%%ﬁh’ ASKF R £
MBGP X2 20 118 th 1652 % 1 5% | route-policy policy-name import | AMZEATILiE

NIPv4 MBGPX14544/IPv4 MBGPX | peer { group-name | ip-address }
EEARH B L T ACLAG I JE SR s filter-policy acl-number import

H1Pv4 MBGPX45:44/IPv4 MBGPX} | peer { group-name | ip-address }
SR E R TASKZT IESIRM | as-path-acl as-path-acl-number
MBGP#s i JE e m import

H1Pv4 MBGP X} 2544/ IPv4 MBGPX}

K f U Do / ... | peer { group-name | ip-address }
SR BB I T IPRT A 41 R 1K % B ik ip-prefix ip-prefix-name import

VBRI
Al ik
it & R VEMIPVA MBGP X 25 44/IPv4 peer { group-name | ip-address } SR, R MIPVA MBGP
MBG P} 45 14 20 FE S 11 3 K % R 4 route-limit limit [ percentage ] PSR/ IPv4A MBGPR 25 {4 4H 42
WA 1147 e K 1885 EH 20T R 71

[Ty
A FE

2T SRR 6 AR, T FT VA G BT AR 6 284% ) R BN Tr ) & RK, BPARIRA d AT, ST SR T Ak
B TH R %,

1.5.8 FLEMBGPIRH T

T ACE MBGP 220, T AR % 15 S, ABIX R A E] MBGP &, A
B 58 1 HoAth 1Pv4 MBGP %4544 K At .

#1-9 fLE MBGP (H R

1BR1E we it AR
HARGHLE system-view
#ABGPHL K bgp as-number
HEAMBGP A7 ipv4-family multicast

dampening [ half-life-reachable ik
half-life-unreachable reuse

- LV Sk a ] JAR J
A MBGP RS 4L suppress ceiling | route-policy ﬂ*ﬁ oL T, BATHLEMBGP
route-policy-name ] * L

1.6 BEEMBGPRIRHEE M

MBGP HAMRZ ik @ vE, AL ) LA MBGP 1414 5 .
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1.6.1 BiEEE
TERCE MBGP Mgt B2/, el M1 ftE MBGP A TfE.
1.6.2 B EMBGPEHEEMIER

IS FH] i e SR, Tl DAk DG Rt D 2 A s 2 i B B SE 9o 0 T IR Se AT UL BC R % oy, A P i

W RIE
%1-10 ELE MBGP REEEIRMER
1R we AR
ARG system-view
HEABGPHLE bgp as-number
HEAMBGPHLILE AL K] ipv4-family multicast
preference { external-preference i
WRMEGPH I | erABEene A0z, MBGR BOP
route-policy-name } HH PR AL 564 A 255, ARl 1)
MBGP i Hiff) & #AL /6 4 h 130
1.6.3 BLEAMMAERREE
#F1-11 REXMIMARREE
1RIE we A
ARG system-view
#HABGPHL bgp as-number
HEAMBGP LA ipv4-family multicast
Ak
g A AL S R A default local-preference value BRAETEILN, AHILES M BA
4100

1.6.4 BEEMEDE %

LB RMAFERE LR, MED B8NP i8R IEVE A B8 REM AT M .
F1-12 BLE MED B1%

1R1E we i)
ARG system-view
#HABGPHL bgp as-number
HEAMBGP LA B ipv4-family multicast
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#B1E we 15t AR

?ﬂ%%’%éﬁMED%ﬂ default med med-value T .

HE AL, MEDIHR {0

RLE AV HL R 1 ik

ANFIASERJE M | compare-different-as-med BB, RSk AANHE

AL HIMED J& 1 ASARJE ¥ %42 (MED J& PEH
PEREMEDIYE | o st e 1 i

IASHEAT 43 XS bestroute compare-med BOBTESLR, AR ik H IIAS

MED#H ik HEAT 23 416 MEDHE T 1%

L AUV LR RE:

X AR I K £ bestroute med-confederation | g g, HLAI O SR

MED{H BT Li% Hi I A% FEMEDAE

1.6.5 ECE R IXHIIE B SHAER T —BE

TEHELCA RS, AHEE (2% 1] MBGP IBGP X 45 &/MBGP IBGP X 55441 & A i i iy, R fR1UE
MBGP IBGP £l & Refg 8 2 IEMI Y F—Bk, nTLAELE peer next-hop-local fiy4- ¥ H & HihibAE N T
—Bkdht, WIREE T RS, WA ESERE T peer next-hop-local fiv4, A ti#sm
MBGP IBGP X} %5:/4&/MBGP IBGP X} 4441 K A it f AR 586 N —BkHhik o o B £ bk

TEM S MBGP JEHAE R — M B i) #E M 2, SR 500N, 17 MBGP EBGP % 45{A/MBGP EBGP
MR R AT I, A A S hbfEN F—Bk; HARCE T peer next-hop-local 4, 4¥H
S HhEE R R — Bk

#1-13 EEERH RGBSt (5 T —Bk

1BRE we iR
HANRGAE system-view
#HABGPHL bgp as-number
HEAMBGP LA ipv4-family multicast
Al

BAREN R, WMBGP EBGPX) 4
W AT B PR B B HEEAESS N | peer { group-name | ip-address } VRIS 2R A B S 9 1 4 H
— Bk next-hop-local B T 15IMBGP IBGPA At
RIS AR R AT e i, Rk H 5
HihbAE R —Bk

1.6.6 BLEAS PATHRE%

WHAEDLT, MBGP &k A6 4544 K % i) AS_PATH J&E, R H b O fie At AS 5, )
MBGP & 20 i, DA RS PR IR % o
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#1-14 BE AS PATH EH

BRIE we 15 BB
ARG system-view
HEABGPHLE bgp as-number

#E AMBGPH: b AL &

ipv4-family multicast

it HAS_PATH
JE

Bl AR FAHIAS S

peer { group-name |
ip-address } allow-as-loop

ik

AS_ PATHX/E1E
BVEP R —AN R 2

bestroute as-path-neglect

GRS S s BRI, KAV A AS TR
AL o v

BB T, Bhasar LUk
AS_PATHX/E I SV E P —A

il ' K iXMBGPH #
RLIFAS_PATHE
PR AR FAAAS

51

peer { group-name |
ip-address } public-as-only

Al ik
B tE R, KIEMBGPHEHR X
W, R RAE BiG RS Y

1.7 AL ILMBGP M 2&

171 BEEEE

EVHEERA MBGP W %% 2 5, T55e L FAE5: Bl E MBGP SEA TN RE .

1.7.2 BEEMBGPIXE i

MBGP i i S LA i, by 17 A8 1 S A2 20, b 20 5247 MBGP 3452, (HIX A 23 3 1R T 1Y) MBGP

HERE AT,

L ffHE Route-Refresh Thfig, MMEBER )G, REn IAEAT I MBGP 1SN T, A3
MBGP % tH & AT 3 ARl HT -
W SEARA S FFE Route-Refresh Tiifig, W] LICKE MO SEAREEIC) P 2% SR ORAE AR AR HE, ik
PR IS R AR SCR S, RN RE S DL EBURET MBGP B 3R, FERY FH BT IR S

1. i#idRoute-Refresh3LHIMBGPX & fiL
TERTEEAR S R I e Route-Refresh DIREHIMEHL T, 41K MBGP ¥l HH 5 ms & AE T A4k, ACHbEE
#5431 MBGP X454 &1 Router-Refresh W5, R B DN S5 20 0 I ti 5 B EH R4 A
M A% . IXFE, e MBGP IERETSOL T, Hinl Lot MBGP % R A TEh AW, N H

BT 1) 1% SRS
#1-15 @it Route-Refresh 323 MBGP X € i1
1RIE W PLW]
ARG K] system-view
HEABGPHLE bgp as-number
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1R

A
AP <

B

1 HEBG P H il B Lh e

peer { group-name | ip-address }
capability-advertise route-refresh

Ak

SATEILY e RDET hRE AL T

2. BT A R A BN R FEAR K HMBGPIR & 1L
AR 32 FF Route-Refresh DhRENt, wlilidic & peer keep-all-routes fir4 SEELEK SE A7 Thfg .
FH B a] LB AT refresh bgp ipv4 multicast iy 2 G748 A i i BT % 505 i — it S s .
%*1-16 BITIEATE XA EMRFEAR I MBGP K&

BRIE we Vi I
ARG system-view
HEABGPHL & bgp as-number
$\FBGPE IS iy ez | Peer {group-name |ip-address} | T
fe capability-advertise B TEOLT . BGPE HHRE A2 b

conventional

W EIIREARL TAEREIRAS

#E AMBGPH: I AL K]

ipv4-family multicast

{74774 3K E 1Pv4 MBGP X} 25 ik
NPv4 MBGP X} 5441 1) R 4 i
FE, RIS A i 2
RPN

peer { group-name | ip-address }
keep-all-routes

BRAEN T, AMRIEIPvA MBGPX)
S 4K/IPvA MBGP X 254420 1 IR 4
(5 S

AP PRE VI

return

T TXMBGPIERZ AT L

refresh bgp ipv4 multicast { all |
ip-address | group group-name |
external | internal } { export |
import }

ATk

1.7.3 {FREMBGP ORFRE D IhERE

BGP ORF S B A N 111 S 1k Route-refresh $) SC A 4541 ),

140 J T 5 7] BGP %4544

H3% Update SRR SCI, 8 I ACH R % b SR o o 222E1 T ORF SEng (19, A7l ORF 3
W A B A K4y BGP X A5, LA S/ BGP 4B )] Update SRR SCHIACHE., 548 4%

BRI H o

ff i€ BGP ORF Rt 1 )5, AHLFI BGP X %:tA2 il it Open R L Hird ORF fE 71 (RIACA 4R S H 2
i VS ORF (55, WER VG, 20T LIS IEARHER ORF 55, Ui se eIt i gt
AR R G, AT LAE R ) Route-refresh 7 3038 H. ORF 15 &L«

ORF{ig ) 1 i 1 75 2 it PR L B SR ARAIE, DG TP S 8 IE #0152 L & 1-18,
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%#1-17 B & BGP ORF &t

1RIE

A
AP <

L RA

HEANRGAAE

system-view

i ABGPHLE

bgp as-number

i REBG P i IiIHT 2 g

peer { group-name | ip-address }
capability-advertise
route-refresh

Ak

GRATEDL T, BGPEK BT L A Ab
TAEREIR S

WERIZ I RE R AE T AR A BEIRES
) Da 2 B 2%

A TN AHES I “ =2
AP ifr & 2% Hiff) “BGP”

1 e BGP ORFIEFRAED)fig

peer { group-name | ipv6-address }
capability-advertise orf
non-standard

Tl ik

A tE UL Y, BGP ORFRE I SZH;
RFC5291 FIRFC5292 1wk fig /1
WIS Z DS M AT b T R AR
V) aDA 0 i B 1% i 2
AN FES N IPE
WMASBH” ) “BGP”

HFEAMBGPH: I A&

ipv4-family multicast

{fihEBGP ORFHHI 114 A 1 b i
Uifie

peer { group-name | ip-address }
capability-advertise orf ip-prefix
{both | receive | send }

A TE LT, BGP A2 HFORF Hidik:
AR RE FT P 7

#%1-18 both. send. receive S IEFE UL B RIGIAR

A HbEIRSE FimiEIE S hE R E

receive

send A FIORFAIERE ST, X o I ORFIZ L AE
both
send

receive ooth A ORFHENLRE D), X MIORF A %R

ot
both both X JORF A% FI U g
1.7.4 BEEMBGPH#H 7 EEEBAEH
£1-19 BLE MBGP fa#i 2B A&
BRI e 1t AR
HANRGAE system-view -
HEABGPHLE bgp as-number -

#E AMBGPH: b AL &

ipv4-family multicast
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1R

A
AP <

L RA

fic & U TMBGP 57 384345 1 B K %%
H 4551

balance number

WA HATMBGPf #4041

1.8 B E KEMBGPM%&
1.8.1 Bl BEHER

FERCE R MBGP M4 2 fi, i 58l A MAESS: AHRRTY RO B2 = Ha

1.8.2 FEEIPv4 MBGP I ={kA

FERBIM LS, SEARTIEH R Z, BB e AR AME . A S5 AR 2 mT AR AT S, I8
A AT B R R AR . ATLALE MBGP T fig IPv4 BBk, MIis B 3L EEH4 N IPv4
MBGP X Z4& 1 H 1. MBGP HANGE A1 E 6 2R 41

#1-20 EE & IPv4 MBGP 3% (k4R

1R

A
AP <

1L RA

BENRGH

system-view

JAEIBGP, HEABGPH#K

bgp as-number

B BGP X 24k 4]

group group-name [ external |
internal ]

RATEOLE, B GEBGPXAE 1A
4

RS EEAR I CAFAE ROR S5 AR

peer ip-address group
group-name [ as-number
as-number |

BRI, SRR T AL
sk

HEAMBGP bl i 4L ipva-family multicast

1 BEIPVA AR 6 25 AR 2] peer group-name enable Wik

K1Pv4 MBGPXAE R IIAXTAE(A4] | peer ip-address group ik

h group-name Bl R, IPvA MBGPXTH5 AR
JEB AT S5 A 4L

e
N
A FE

o FLE IPv4 MBGP st 5206977422, /£ BGP-IPv4 2B3% M bk 3k T A48 O 4215 6449 IPv4 3%t

AR,

o F% IPv4 MBGP sS4k An AT SR 20, & 25t /2 BGP AL T A48 5L 49 3T AR A A SR 40,
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1.8.3 ELEMBGPH{K

XF A AL AT LA — 206 SRS [ A Sems, o A AR T BLAE 2 A4S AS (1 — 21 BGP % i # 3t
MR s . B gl E e, 78 BGP WA Z MfLHE, EIFAZE] AS JETH R .

BGP i i s AR A RS P 6 b Al 4 FLe o SR i, mT AR e ey s A7 (R P A o B
TR 2N A TSN, RLP IEw] DAE T R e PR 2103 B2 T eIk ek, IR SE D R Hfs

il H SRS
#*1-21 ECE MBGP H{k
BE we tBA
HWANRZE system-view
HEABGPHLE bgp as-number

#E AMBGPH: b AL K]

ipv4-family multicast

BC#E RATHAA | peer { group-name | ip-address }
Bl E IMBGPA 2k | B TE advertise-community
IMBGP X 454541
A A 4 Je8 MCE KATY R | peer { group-name | ip-address }
EikuNELen advertise-ext-community

BRATEOUT . AR A S R
JE AR R R A AT IPv4
MBGP X} 24 44/IPv4 MBGP X4
A4

Wt R AT 1PvA MBGP45:44/IPv4
MBGP X &5 A 2H ) 14 f 16 52 14 1 S mes

peer { group-name | ip-address }
route-policy route-policy-name
export

AL, A2 IPv4 MBGP
KR NIPv4 MBGP X 25444 11
4 Hh S

NS
TE

o HLE MBGP RAM, 6 R 3 kms R SLER G BN B, K5 f2 5 A 36 A3 i L A sk

oty Rk

o ATHMEBRMRE, HAHANL “ZEHAR-IPREAGELSLAEL” T “BHRR” |

1.8.4 BLEMBGPIEH KI5

£ AS WS, MfRAIE MBGP IBGP X254k [a] (M, F55A4F MBGP IBGP X284k i) g v 4%
BX R, 24 MBGP IBGP 23 HIE Z I, 7 MBGP IBGP XAk [a) g v A1 E B AR K.
1 % 1 s i 2%, ] DU e i A 1a) A

F#1-22 B E MBGP iRl 5T

BR1E we 1t AR
HANRZE system-view
HEABGPHLE bgp as-number
HEAMBGP bl i 41 ipv4-family multicast
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#BR1E we WtEA

B VAL E A B UM 28, IR peer { group-name | wik

SEIPVA MBGPR 251K (41D 1E ki ) - el BN, B TR B R s

S B 2 peer-address } reflect-client &Eg)ﬂ
AliE

MO E SO VFR 7 208 B B% S reflect between-clients BT, favrs o B
i S
AliE

B £ S AR R IFID reflector cluster-id cluster-id BB LR, AN R e A
H A CfRouter ID1E 41D

NS

WEEALT, BURSRGEPF XA RERTAEEY, BRdsf @it R ZBN—NE P B4
FHECEP; WwREP XA AL EEY, TAZIEE P SRS, AR Y T4,
BE, —‘/\E%%E,\ﬁ*/\ﬁéda)iéﬁ 5. 2R RS EHREGE IDRIRS iz ERY, XKES
Aoy B4 BT IR 3 W 4409 A8 M ﬁ%*ﬁﬁﬁémﬁ§¢%a&%w,mﬁmﬁiw7ﬁ
FITAT 6935 d R 35 Bt B R AR89 £ 8% 1D, VA %345 h AR,

rI]]H

1.9 MBGP & ;~Fn$p
1.9.1 MBGPE.E R

e FIARE 5, EAEEME THIT display 4 Al LLE/RACE G MBGP Fi2fT1E 0, Wil &F
TN R Lol SN &
*1-23 MBGP ELBE R~

1RIE we

WIRIPvA BGPAIEM HIZ 1) | display ip multicast routing-table [ verbose] [ | { begin | exclude |
B include } regular-expression ]

SR T display ip multicast routing-table ip-address [ mask-length | mask ]
Bortg [ g . -
i‘g*ﬂm HHIS AR L3 e [longer-match ] [ verbose ][ | { begin | exclude | include }
R regular-expression ]

— It e D f2s display bgp multicast group [ group-name ][ | { begin | exclude | include }
BN FARAAR L A B .
/IPvA MBGP X S AL regular-expression ]

g P display bgp multicast network [ | { begin | exclude | include }
S /RMBGP AR Ay Hifis B regular-expression ]

display bgp multicast paths [ as-regular-expression | | { begin | exclude |

Az
BRASE R B include } regular-expression ]

B IRIPv4A MBGPXT 25 {4/IPv4 display bgp multicast peer [ [ ip-address ] verbose ][ | { begin | exclude |
MBGP X 2R 4H Fi15 & include } regular-expression ]
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1R

A
AD <

e 148 J ORF AR JELHH RTS8
(GP5)

display bgp multicast peer ip-address received ip-prefix [ | { begin |
exclude | include } regular-expression ]

BI/RMBGPE H 15 &

display bgp multicast routing-table [ ip-address [ { mask | mask-length }
[longer-prefixes ]1]1[| { begin | exclude | include } regular-expression ]

YR IUHLSE EAS AR jE Y R
HIMBGP % 15 &

display bgp multicast routing-table as-path-acl as-path-acl-number [ |
{ begin | exclude | include } regular-expression ]

L RCIDRIFMBGPEK 5 &

display bgp multicast routing-table cidr [ | { begin | exclude | include }
regular-expression ]

BoRtE EMBGP 1A MBGP %
LRSS

display bgp multicast routing-table community[ aa:nn&<1-13> ]
[ no-advertise | no-export | no-export-subconfed ] * [ whole-match ] [ |
{ begin | exclude | include } regular-expression ]

R VUL 5E MBGP {441 %
KIMBGP i

display bgp multicast routing-table community-list

{ { basic-community-list-number | comm-list-name } [ whole-match ] |
adv-community-list-number } [ | { begin | exclude | include }
regular-expression ]

B RMBGPEEIFIMBGP# H1 15
1@\

display bgp multicast routing-table dampened [ | { begin | exclude |
include } regular-expression ]

B/ RMBGPEEIR AL E 2 4L

display bgp multicast routing-table dampening parameter [ | { begin |
exclude | include } regular-expression ]

BRIFASA B %

display bgp multicast routing-table different-origin-as [ | { begin |
exclude | include } regular-expression ]

EI/RMBGPES % 45 S

display bgp multicast routing-table flap-info [ regular-expression
as-regular-expression | [ as-path-acl as-path-acl-number | ip-address

[ { mask | mask-length } [ longer-match ]]][| { begin | exclude | include }
regular-expression ] ]

IR FRSE FIIPvA MBGPX 4%
PR I% R PV MBGPA 45
PRIBCEN ) i 6

display bgp multicast routing-table peer ip-address { advertised-routes
| received-routes } [ network-address [ mask | mask-length ] | statistic ] [ |
{ begin | exclude | include } regular-expression ]

R 518 E MASE AR IE N4
AAHVLHEL K 1Pv4 MBGP R Hifs
B

display bgp multicast routing-table regular-expression
as-regular-expression

BIRMBGPFI B H 485 &

display bgp multicast routing-table statistic [ | { begin | exclude |
include } regular-expression ]

1.9.2 EHIMBGP&E#E

1 MBGP it SIS s PSR B2 e, R s S R A MBGP JERRAE B I BC &A% WE
BN REAT FAURCE
F1-24 S MBGP &%

1R1E we

reset bgp ipv4 multicast { all | as-number |

SR I Vi
HAdiE fIMBGPIL £k ip-address | group group-name | external | internal }
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1.9.3 EMRMBGPEE

TEHPMET, 4T reset ey 2 1] LUK B MBGP M54t 5 B
%1-25 &M MBGP 52

1R1E we

reset bgp ipv4 multicast dampening [ ip-address
[ mask | mask-length ] ]

TR B 1 (3 A RS TSARAM ) B £

reset bgp ipv4 multicast flap-info [ regexp
TH B Bt R S B as-path-regexp | as-path-acl as-path-acl-number |
ip-address [ mask | mask-length ] ]

1.10 MBGP B85 fit & 2445

1. ARk

o WKW HIERS: PIM-SM 1)&T AS 100, PIM-SM 2 J& T AS 200. #% AS WK
] OSPF #EATHIR, AS Z IR MBGP A2 # 20 #f itk thi 45 5.

o ZIFFJEJET AS 100 W1 PIM-SM 1, E#F UJE T AS 200 K1) PIM-SM 2;

e % Switch A fil Switch B % ] Loopback0 %143 HIfc & 4% H PIM-SM I #) C-BSR #I

C-RP;
. 7F Switch A 5 Switch B 2[Rl i MBGP 37 MSDP X258 4A% & .
2. HME

E1-1 MBGP EEIfi & 4H ¥ [&]

AS 100 AS 200
Loop0 Loop0

Vlan-int101 Vlan-int101 Switch B

Switch A |\jan-int100 Receiver

Source

Switch D
PIM-SM 1
Loop0 Loop0
PIM-SM 2
MBGP peers

e o [P ik & & o =2
Source - 10.110.1.100/24 Switch C Vlan-int200 10.110.2.1/24
Switch A Vlan-int100 10.110.1.1/24 Vlan-int102 192.168.2.2/24

Vlan-int101 192.168.1.1/24 Vlan-int104 192.168.4.1/24

Loop0 1.1.1.1/32 Loop0 3.3.3.3/32
Switch B Vlan-int101 192.168.1.2/24 Switch D Vlan-int103 192.168.3.2/24
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Vlan-int102 192.168.2.1/24 Vlan-int104 192.168.4.2/24
Vlan-int103 192.168.3.1/24 LoopO0 4.4.4.4/32
Loop0 2.2.2.2/32

. MEDTE

(1) FCE A HMLEE D 1P bk B 3% % i b

o IR B 1-1 FUE R L IPHE L AN RS, FLAAR T R

o [E AS200 WA HMLZIAKA OSPF It AT He % thiZ . (AS N % % ph 20t 1)
OSPF # 50 1), R AS WHIFEM LS 2 Hal, Res= 211t Loopback £ MR, H
P B IR

(2) fFfE IP 413%i% t, flifE PIM-SM Al IGMP, JfAd'E BSR [1IARS LA

# 7¢ Switch A g8 IP 418K 1, 7575810 [{ffE PIM-SM.

<SwitchA> system-view

[SwitchA] multicast routing-enable
[SwitchA] interface vlan-interface 100
[SwitchA-Vlan-interfacel00] pim sm
[SwitchA-VIan-interfacelO0] quit
[SwitchA] interface vlan-interface 101
[SwitchA-Vlan-interfacelOl] pim sm
[SwitchA-VIan-interfacelOl] quit

Switch B 1 Switch D _FFIEC & 5 Switch A AL, FC & L FEmE

# 1t Switch C _LAITRE IP & EE 1, fE&3 N LAERE PIM-SM, JEE AL D Vian-interface200
FAfRE IGMP.

<SwitchC> system-view

[SwitchC] multicast routing-enable

[SwitchC] interface vlan-interface 102
[SwitchC-VIan-interfacel02] pim sm
[SwitchC-Vlan-interfacel02] quit

[SwitchC] interface vlan-interface 104
[SwitchC-VIan-interfacel04] pim sm
[SwitchC-Vlan-interfacel04] quit

[SwitchC] interface vlan-interface 200
[SwitchC-VIan-interface200] pim sm
[SwitchC-Vlan-interface200] igmp enable
[SwitchC-VIan-interface200] quit

# 7t Switch A 1% BSR [1iR5514 5.
[SwitchA] interface vlan-interface 101
[SwitchA-VIan-interfacelOl] pim bsr-boundary
[SwitchA-VIan-interfacelOl] quit

# {1 Switch B _LCE BSR HJJIR55i4 5t
[SwitchB] interface vlan-interface 101
[SwitchB-VIan-interfacelOl] pim bsr-boundary
[SwitchB-Vlan-interfacelOl] quit

(3) M Loopback0 %141 C-BSR. C-RP f{I{7 &
# 7£ Switch A I-fic ‘& LoopbackO #1111 C-BSR. C-RP [f7 &,
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[SwitchA] interface loopback 0

[SwitchA-LoopBackO] ip address 1.1.1.1 32
[SwitchA-LoopBackO] pim sm

[SwitchA-LoopBackO] quit

[SwitchA] pim

[SwitchA-pim] c-bsr loopback 0

[SwitchA-pim] c-rp loopback 0O

[SwitchA-pim] quit

# {f Switch B /it & LoopbackO0 4 1 #l C-BSR. C-RP [\fi & .
[SwitchB] interface loopback O

[SwitchB-LoopBackO] ip address 2.2.2.2 32
[SwitchB-LoopBackO] pim sm

[SwitchB-LoopBackO] quit

[SwitchB] pim

[SwitchB-pim] c-bsr loopback O

[SwitchB-pim] c-rp loopback O

[SwitchB-pim] quit

(4) TFE BGP VMY, HlE MBGP X454k, JEHAHGIAEH
# 7F Switch A 1L EBGP 4830 R LS MBGP X454k
[SwitchA] bgp 100

[SwitchA-bgp] router-id 1.1.1.1

[SwitchA-bgp] peer 192.168.1.2 as-number 200
[SwitchA-bgp] import-route direct

[SwitchA-bgp] ipv4-family multicast
[SwitchA-bgp-af-mul] peer 192.168.1.2 enable
[SwitchA-bgp-af-mul] import-route direct
[SwitchA-bgp-af-mul] quit

[SwitchA-bgp] quit

# 11 Switch B L EBGP &[0 AR HUE MBGP X454k, JF5IN OSPF # .
[SwitchB] bgp 200

[SwitchB-bgp] router-id 2.2.2.2

[SwitchB-bgp] peer 192.168.1.1 as-number 100
[SwitchB-bgp] import-route ospf 1

[SwitchB-bgp] ipv4-family multicast
[SwitchB-bgp-af-mul] peer 192.168.1.1 enable
[SwitchB-bgp-af-mul] import-route ospf 1
[SwitchB-bgp-af-mul] quit

[SwitchB-bgp] quit

(5) M 'E MSDP 44k

# 7r Switch A _F1iC % MSDP %4544

[SwitchA] msdp

[SwitchA-msdp] peer 192.168.1.2 connect-interface vlan-interface 101
[SwitchA-msdp] quit

# 11 Switch B _FJiL & MSDP X444

[SwitchB] msdp

[SwitchB-msdp] peer 192.168.1.1 connect-interface vlan-interface 101
[SwitchB-msdp] quit
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(IRE AR ES

L H display bgp multicast peer iy 7] LA FH A HAHL 2 1] MBGP X AEARTI R . il 4n:
# 1% Switch B | MBGP X454k R IfE 1 -
[SwitchB] display bgp multicast peer

BGP local router ID : 2.2.2.2
Local AS number : 200

Total number of peers : 3 Peers in established state : 3
Peer AS MsgRcvd MsgSent OutQ PrefRcv Up/Down State
192.168.1.1 100 56 56 0 0 00:40:54 Established

WL display msdp brief g4 o] LA E A HAL L[] MSDP % S8R A5 5. il :
# 7 Switch B I MSDP o & A v i (1 11 245 5
[SwitchB] display msdp brief

MSDP Peer Brief Information of VPN-Instance: public net

Configured Up Listen Connect Shutdown Down

1 1 0 0 0 0
Peer®s Address State Up/Down time AS SA Count Reset Count
192.168.1.1 Up 00:07:17 100 1 0
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1 smvenms
@iﬁ,ﬁﬁ

o KRAZ| ZHAF S5500-28SC-HI = S5500-52SC-HI 7 X #H404% VPN 4.

o AX A5G35 b BARAIEAT T B d il e) = Bk &

o A% MPLSL3VPN #9ifanBfta ki E, #H4 N “MPLS Be B45-$” 49 “MPLS L3VPN”,
o A% BGP #)i#maNBfMimiE, HAL “ZEHR-IPRHEREINT T4 “BGP”.

1.1 ZB#BEVPN{E )

H#E VPN (Virtual Private Network, JERILFMZ) J&—TiE VPN M2 s Il gl 3B AE 5k Bk .
E1-1 #2785 VPN HM

VPN A VPN B
Site 1 4,3%_ L) Site 2

Public network

2 CES5 ce4 %%

VPN A VPN B
Site 5 Site 4

— VPN 4% Hz 8 1 1A JE R 7 4% Site (il ) 41, 75 Site Z IR LA B9, H

FED AL A GRS L@ . W & 1-1 ffrzn, HSite 1. Site 3 FISite 5 415 VPN A 2%, HSite

2. Site 4 fISite 6 41/ VPN B/ %%, HAFGLLUF = FRAL K 3%

e P (Provider) : AWM L%, N5 CE HEMHE.

e  PE (Provider Edge) : AI:MZihZik4%, 5 CE HEAHE, 75 VPN % .

e  CE (Customer Edge): H /Mg ikss, 1l LSRR HAsaiAZfiedl, Wbl —& 30, 7
DU R0 2% 5 p 1 A
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1 1-1 FioRIVPN I 48 5 AT 41 FEVPNIN, 129 4% Hofi [ AR 3 = A BT 1 4 55 A
PSEf] . VPNSEBIARIVPNSESIB, A JLM A G I PEL R &R 2 S, #1249 T 2 G HLisAT
A RRBEAR o AI2M  [) TE AR I R B R~ 1, RS S0 I — A1, B 1-2 e
Zefskt, K1-1 PIPE 1 FigArag = ANl ARG VPNSEGIAFIVPNSLFIB, 7] DX =
AN R SE AR G = G AT Is AT M AU B %, 20l &PE 1'. PE 1"RIPE 17, & & RS 4y
X N — A, XNV OCR M B 1-2 FiR.

E1-2 VPN HET % a0 EE

T
m
=
T
m
N

W
r
V)
?‘» :
9)

Site 1 S

Site 5

VPN instance A HEE

PE 1'

Public instance

e Fe
w— Site 4
PE 2"

PE 1" MD B

Site 2

> -E
"'w_ Site 6
VPN instance B H3&

DL VPN SE61 A ], 214 VPN J245: 24 VPN A H AR 1) S4B 4L R L L3R Bm s, (8 k2%
T A REREAcE T, RAE T VPN A (Bl Site 1. Site 3 1 Site 5t [ZLIRL KA A RENE
AR R IRE G . HAFEEHE A2 Site UL A W H 1) LA % 7 Xdb AT e

Mo AT, SELZHHE VPN T HL & M 4 4 F R

(1) 7EfA~ Site ST T VPN 524 1 41 8%

(2)  TEAILILE Py SRR T 20 P S PR 2 4

(3) PE LR 2 5 41 4%

o il VPN Sl 4E Site, LREEET VPN S (1 21 7%

o HIIAMSZEIEB AT, SCREEET A SEHBI 1 2L 5

o SCHEAMSEHBE VPN SEA 2 R (145 B AT T AN A i 4k o

Comware #|H] MD (Multicast Domain, ZH#%E) 77 KA R VPN, fHiFRA MD VPN. %77
SN R U AN 5 2 PE & SCRe 25040, LT+ CE R P ¥, HIEFREM CE 1 P %
% EIRATR) PIM L& ——Wgt /2 v, 1207 Z0 T CE Fl P 2iE Wi,
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1.1.1 MD VPN#f;#

% m

A % PIM ( Protocol Independent Multicast, #- %% 214%) . BSR ( Bootstrap Router, § %3 §
% ). C-BSR(Candidate-BSR, 1%i& BSR). RP(Rendezvous Point, JC%.% ). DF( Designated
Forwarder, 8% 4% % ) . C-RP (Candidate-RP, 1%2i& RP) . SPT ( Shortest Path Tree, &%
35424F) #= RPT (Rendezvous Point Tree, £ F#t) FHAOANE, FHANL “IP kB 183

T8y “PIM”

1. MD VPNE A &
MD VPN T K B FEAHE S 0 & 1-1 FroR.
%1-1 MD VPN fhR gy E A=

A SRR P ICERE AR

1 2% PE 1 BEAZ . 4156 41 3C (1 A1 [7] VPN S 51 BT R 78 10 2 5 7k 4

MD Multicast Domain, 413,
MD, ANFFIVPNELAJE T AN A FIMD

Multicast Distribution | # 57 76 J& T [F] — VPN W BT 5 PE A {0 41 3% 2 B b, 28700
Tree, HHFH KM Share-MDT

MDT

Multicast Tunnel, 41#F% | EMD K& PEERL S IHEFAMT, & RRMEHRMD N
i PR P 5 4

MT

Mulicast Tunnel MTUEMTHIAE T, 24 MDA/ F, PEERMTIERFIMT
ulticas unne
MTI e o MTIRWOR ZHAER ST, 1 AOR B4R S MTIZEVPNSEI AT
Interface, #41#%fFiEE: 1 , _

' T Share-Groupit it H-45 2 MTIGE B3I & .

FEAMDEEA M LA EL—A L 41 & Hhk, 5k Share-Groupith
Share-Group | L4 Ib. EEMDIEA M LM —Fr R, I RAE A Mg S MD I )
[f)Share-MDT

L Share-Group k41 Hi i fYMDT,  #% y Share-MDT. VPN{# A
Share-GroupWf —#r i —H#Share-MDT. Share-MDT & 7ERT & 5¢
B AR, TEAM TR —BEAFE, A2 W EFA R
B A TP AT S5

Share-Multicast
Share-MDT Distribution Tree, Jt=4
3 R A

2. MD VPNSEIR# &

MD VPN SEILALH S A28 00

(1) BE BRI A ILMNE LR HIEINGE . PE [RIH SCRFA B SEBIRI 2 VPN S, BEAS S0 4%
HIz4T A H [ 7/ PIM. PE 5 CE 2 [ajiliid VPN SEEIHE TR M 2 #E £ 40: PE 5 P 2 [a) )

T I R S BEAT 2 ) 2L 16 A % o
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(@)

®3)

(4)

MD7EIZ 4R b3 I 2 VPN RA W 2 5 50 A0 2 W v (R AR R L A8 S B b WAR T R 2%
WS FFZVPNSEW K T PEB % . ANFIVPNSZGIXS N AR F IMD. 40 [ 1-2 fios, Hh s
ANVPN ST AR IR X 3 s — MDD, R4 T-HANR € VPN, 7RI VPNH A& 4 (1) i
AR RTEEAE, FBLEHMD N A% .

£ MD N, FAMEE R MT 347465 . MT AEHIERE A At PE H5 AL M 2 3% 3 S0 B %,
AWAFEEARARSC, FHAEA W WA T AL 5 A, i PE YRR S5 80 i i da ek S0 i pl
INCE

AHPENE AL B I MT U iz s PE N AMT ORIt . an [8] 1-3 Frow, o] LUKt
MD EbAE— N R W 508 ) A i, MTIUEMDRI A . AHBPER A M A MO (MTD

BENAE A, AL B 2K FA N R SR BIMDI T A (MTD |, AR A 575 Rk 1)z
SHPEHS T A HIH B (MTD “F7877 FARIEE .

E1-3 AWML PIM 5 VPN 3245 MD MM X R REE

ce1ffse .
VPN instance

(5)

(6)

—/> VPN S ME—F5 7€ > Share-Group ik o FAMEHE (5 T2 BRI E WI, A8
FAP BRI SCJE TR AR . P BERSOE R EARIR L, PE #1484 H 5 4 3538 1 23 1
HIFEARIR L, FFLL Share-Group /£ AT E I AMAREA . 25, PE ¥ERUF 12 W24 %
R SCRIL B AN P

—> Share-Group ME—Xt % —A~ MD, F£H]FH 2 W 2t J5rE— Q& —FR Share-MDT LAEAT #idis
¥R AE1% VPN RS 1) A FA I LR SC, To i A PE BE A, #5848 Hi it Share-MDT
R

%
—/A~ VPN E—# & —/> MD, fa—/> MD &R &k 4T —A~ VPN, AP X R o fih “——3F " .
VPN. MD. MTI #= Share-Group it # # 28] 5~ 5| ——*F 5L,
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3. MD VPNHHJPIMSBE R &
E1-4 MD VPN H 8y PIM S8 EX R TEE
5
@051
{——=> PE-P neighbors I
<ﬁ.§PE1

{&=) PE-PE neighbors
{===) PE-CE neighbors

&

o
D— D —
CE3 PE 3

PE 2 CE2

MD

PIMAR J& 5¢ R AL HAZARE HJE TR — MBI G E8E Gigznl. 8 1-4 s, f£EMD VPN

AR R = APPIMAR J& G &«

o  PE-PABHKR: $8 PE LM O M ug P8 02 [ BTt PIM 486 &

e  PE-PE4JEKZA: 45 PE L) VPN SE6iE i MTI W £5z s5 PE ) VPN 5241 & k1) PIM Hello
WG Fr AR JE R R

e PE-CEA[JEXHR: fif PE 45w VPN S 14 1 555 i CE I 0 2 (8] i @S2 1) PIM
AR R

1.1.2 thidse

L5k VPN AHSCH M SORTE AT «
. draft-rosen-vpn-mcast-08: Multicast in MPLS/BGP IP VPNs

1.2 MD VPNZLIj & 3H

A4 MD VPN HR I SEHLEEE, ARG R A R CAERE R, DR AS sl 7 =K.
XFT VPN SERR L, A PSS 1), FAR S (1A i 7E PE L% MTI Ab5E s T Jo4&i%#H:: VPN
SEG AR AL B N MTI R, SR JE st e A MTI B2illc. JLs b (a1 £8 D5 T 5 4% 102 I AL 4
AR, B MDT &4 72

1.2.1 fl#Share-MDT

ISP HEAT 2R B BT L2 PIM-DM. PIM-SM. X[ PIM 8% PIM-SSM 1 ffj—Fh, £Eix DU
ST, )% Share-MDT [t FE 24 X B .

1-5



1. #£PIM-DMM #& 61| 2 Share-MDT
E1-5 #£ PIM-DM M £& €132 Share-MDT

BGP: 11.1.3.1/24
PE 3

Share-Group: 239.1.1.1

Public instance BGP peers
------------ » SPT (11.1.1.1,239.1.1.1)
************ » SPT (11.1.2.1,239.1.1.1)
************ » SPT (11.1.3.1,239.1.1.1)

PE 1 PE 2
BGP: 11.1.1.1/24 MD BGP: 11.1.2.1/24

i & 1-5 fior, M HEE4TPIM-DM, HPE 1. PE 2 FIPE 3 # X #FVPNsZIA. Share-MDT 116
AR R PE 1 H9A M S LABGPE: Mkl (B 2 BGPX AR I Bl F it I kit ) A2 4%
Btk Share-Grouptdik b 41 #E 41 itk . He SCFFVPNSE A PE A AR A B 01, 70 A W5
Bl A BB RS R, R AR IR I & ke Byl (11.1.1.1, 239.1.1.1) KL, Mg
K HELAPE 1 A#E. PE 2 FIPE 3 A HSPT.

[Fif, PE 2 F1 PE 3 5 H AT H—8y B g 72, H4AE MD B s BRAH BB SPT,
76 PIM-DM Mg,  fX = RREAH BN SPT L [RI41 5% T —4% Share-MDT.

2. fEPIM-SMM & s 61| 2 Share-MDT

E1-6 #£ PIM-SM Mg £l]# Share-MDT
BGP: 11.1.3.1/24

PE 3
Share-Group: 239.1.1.1

Public instance BGP peers
------------- » RPT (*,239.1.1.1)
------------- » SPT(11.1.1.1,239.1.1.1)
fffffffffffff » SPT(11.1.2.1,239.1.1.1)
fffffffffffff » SPT(11.1.3.1,239.1.1.1)

PE 1 PE 2
BGP: 11.1.1.1/24 MD BGP: 11.1.2.1/24

& 1-6 fin, AMTiz{TPIM-SM, HPE 1. PE 2 FIPE 3 #5Z #H:VPN5ZIA. Share-MDTI] Al
S SUN L/
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(1)

)

PE 1 (7 M2l AR RP &I (Join) , UL Share-Group Huhik 2 bk, 782 M
RIS B Loyl (%, 239.1.1.1) RIil, [FN, PE2 Ml PE 3 W& HAEIFZBIIIMA
AFE, EAAE MD PR LLA M RP AR, PE 1. PE 2 fl PE 3 A ) RPT,

Jei PE 1A RS E AR RP KA (Register) , FHAM RP [ PE 1 &N, I
Ll BGP 2 bk A 41 4% i Hudil: . Share-Group Muhik 413k bk, 7628 MU 14 45 Loy
WA (11.1.1.1, 239.1.1.1) £, [, PE 2 PE 3 th& A KERBLIEN LR, R&
£ MD I =M AH BN IK . %82 PE 5 RP (1) SPT.

7E PIM-SM M %, By RPT(*, 239.1.1. 1) FflIX = #AH B A7 1) SPT JL R4 7 —4# Share-MDT.
3. ZEX EPIMM 4% €] i Share-MDT
E1-7 X[ PIM W 4& s 61 Share-MDT

BGP: 11.1.3.1/24
PE 3

Share-Group: 239.1.1.1

Public instance BGP peers
------------ +» Receiver-side RPT (*, 239.1.1.1)
777777777777 + Source-side RPT (*, 239.1.1.1)

PE 1 PE 2

BGP: 11.1.1.1/24 MD BGP: 11.1.2.1/24

B 1-7 i, AMHEIs T aPIM, HPE 1. PE 2 FIIPE 3 #353 #£:VPNsZ{i|A. Share-MDTI[# 41
AR RN

1)

(@)

PE 1 128 M Szl 2 M RP KN, L. Share-Group Huhik A ZH 3% 4 Hudik, 78 23 W Uik ) 4%
W By neld (x, 239.1.1.1) ETi. [, PE2f PE3 % A KERLM AR, &
KA MD B HELLA M RP OBAR, PE 1. PE 2 #1 PE 3 MRl RPT.

PE 1 172 M 52451 LA Share-Group Hulil A 20 4L bk A 4L Bl , 762 MR R IR AEAN X BEAR
B B DF Jo45PE I RP 36k, A& %% Bl (¢, 239.1.1.1) K1 [F,
PE 2 fll PE 3 th4& [ AR BT 72, 5e&AE MD R IR —H#ELL PE 1. PE2 RIPE 3 4
R AW RP A 415N RPT.

TEXL] PIM M g5, pElcE I RPT AR5 RPT JLRIF BN RPT (%, 239.1.1.1) ik
T —H# Share-MDT.
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4. FEPIM-SSM M & th 1| i Share-MDT
E1-8 £ PIM-SSM M 4& s €1 Share-MDT

BGP: 11.1.3.1/24

Share-Group: 232.1.1.1

Public instance BGP peers
************ » SPT (11.1.1.1,232.1.1.1)
************ » SPT (11.1.2.1,232.1.1.1)
************ » SPT (11.1.3.1,232.1.1.1)

PE 1 PE 2
BGP: 11.1.1.1/24 MD BGP: 11.1.2.1/24

& 1-8 Fiior, AWM Fiz{iTPIM-SSM, HPE 1. PE 2 FIPE 3 #55Z£fVPNS:Z{|A. Share-MDT 6!
AR PE 1 ARIA RS540 5 PE 2 FIPE 3 2y B 5249 4 A BGP MDT/5 B (8
BGP#% itk FliShare-GroupHihit 5545 £, - H##BGP MDT#% {5 & PE 2 FIPE 3 i #>k HPE
1 IBGP MDTf5 &5, 23l IMPE 1 [IBGP#: bk ZE Bk k1% 1T [4 3¢ (Subscribe Message), £
ANMYSIR A B el (11.1.1.1, 232.1.1.1) £, MNimES—HELIPE 1 4. PE 2 il
PE 3 HM[KJSPT.

[, 43 I L PE 2 F1 PE 3 AR SPT I fiiid #2-5 IESALL, 5 2445 MD T il — B AH BT [ SPT .
7E PIM-SSM M2 1, HHIX = A0 E AR SPT JE[RI41 % 7 —## Share-MDT.

%

£ PIM-SSM ¥+, 4£8) “iTHIRL” A R T HIAIRL,

5. Share-MDT 45 25
LERT, TCIRAMHIZATA PIM-DM. PIM-SM. X[ PIM i& /& PIM-SSM, Share-MDT #5545 L
AL

. WA 4% FR T AT S FF VPN S241 A 1f) PE #B N\ i% Share-MDT.
e JifH)ET VPN A BRGNS CEEG PSR SCRIBE R SO AEENA MG, ¥ i%
Share-MDT [ %& PE %, JGit PE Fri&4K) Site e AR ICE .

1.2.2 EFShare-MDTH{& 46

Share-MDT @58 n , Hial DOBEAT AUk SC s, I, AL b BSUR SCR AR Bt 5 S0t
HREARR, R TH.
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1. BB IR SR i

2URL 0 2 DU S B A AT AR IS, IR SR SCAE AN PE Al e Ay 5 T 1 2 1 4 R
#aJfiT Share-MDT 2EAT1&4, fEicin PE Eifipdsde, MIMm4REEsttr IEH M Ll ke, H&
ST ARSI Y AR 2 B o LR PSR SC AR AT 50 2 BAR LR O -

(1)

4 VPN M 451247 PIM-DM 5 PIM-SSM Y :

% MTI 2 (a8 B Hello $R3C, #57 PIM 4L .

T B B RS B— TR (PIM-DM) Eiin A (PIM-SSM)  LLfiJ# SPT.

4 VPN M2tz 4T PIM-SM I

# MTI 2 A48 H. Hello #32, 237 PIM 4B ) .

WS SR RP & TR Site, JHITES 2 MR I LLAIE RPT.
WA IRIE SR M RP J& TR A1) Site, G0l EHA W & I LEIE SPT.,

2 VPN B2 iz A7 X n] PIM I

# MTI Z A A 1 Hello $R 32, #E57 PIM 4B )& .

W EE SR RP & TANA 1) Site, Wk B2 WA E I CLAIEEB8CE I RPT,
WA IR SR RP J& TN IA] 1) Site, i 24580 9 &3 4 1% £t LA 21 4% Y50 RPT.

%

FBTFE— VPN 9 A 450 (6,45 PE L4052 VPN 2456930 Fo MTI) L4 SMiE 4740 B AE X 89
PIM #5.

T @ AN F2 VPN W % )15 47 PIM-SM. 4 R30I E AN R L AN A B, 8 EF
Share-MDT #2845 X 3Rk L 494 #rid 42,

& 1-9 Fras, AMFIVPNM LS F1 43 %z 17PIM-SM, & T-Site 2 IR ZAIEAG (225.1.1.1) 1
BE (Receiver) 5CE 2 #i%; J& 1'Site 1 ICE 1 YENGHIRP; T2 W20 378 Bt 45 = 1)
Share-GroupHthit 4 239.1.1.1.
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E1-9 BFEMIIRAEENTIE

Source

BGP: 11.1.3.1/24

Receiver

CE1 PE 1 MD PE 2 CE2
Site 1 BGP: 11.1.1.1/24 BGP: 11.1.2.1/24 Site 2
S:192.1.1.1/24 e Public instance BGP peers
G: 225111 e » VPN instance join (*, 225.1.1.1)
Share-Group: 239.1.1.1  eeeeees » Public instance join (11.1.2.1, 239.1.1.1)

AR PRSI A I RE T

(1)

2

®3)

4)

()

(6)

Receiver [i] CE 2 &i% IGMP 5 LUIMA4LE L G. CE 2 fEAMAIEE (¥, 225.1.1.1) K,
[N FAM RP (CE 1) KA.

PE 2 L) VPN S 21 CE 2 & KA B (Join Message) ), 7EAMEAIE(*, 225.1.1.1)
R, JH¥RE BN MTI, 2RJ5 PE 2 BXHZ AT S0 b 8 (PERLER )P « X
i, PE 2 B VPN SEFPRAA AT S S MTI R H .

PE 2 % I ELLL GRE (Generic Routing Encapsulation, il # H1dsb5E ) 7 k4735,
LL PE 2 i BGP #22 LI bty 20 4% U5 b3k . Share-Group Hiulit ly ZH % 2 dil, 64 330 1) 2
WYL OC (11.1.2.1, 239.1.1.1) , SRJGACH PE 2 ¥ 2 WS ) 28 BT
IR (11.1.2.1, 239.1.1.1) ¥ Share-MDT &% % PE A M S, & PE %)
FOHT R E S, RO REFAM RP MR . K5, % PE BRI BN B, ik
IUFAR RP 765 HI%E 1 Site 1, WAZ 3L ) VPN S abEE, 50 E A ImATH R

PE 1 L) VPN SEBI BN B G, WA ZMN MTI 3R 1. fEARRANE (¢, 225.1.1.1) &
T, Jf¥eE Pl o0 MTIL By 0 AR CE Lz . IR A A RP RZEIIAH & .
CE 1 4g#| PE 1 L/ VPN SEFIRRIIINATEEG, EACH S5 sl gt (+, 225.1.1.1) K.
2 LR W 1) RPT A1l 5¢ il o

@ 17 P

K * GRE @A, mH I “ZBEHK-IP L4 EIT” F4) “GRE” .
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2. (RIBEIRIR X R 1R

SRS R QI SE e, AR L A 56 0 AARORE A I AR Kt A d% 25 4% Site HHIOECE o FAK
AIRAAE A PE s e o0 HIa IK) 28 ALk K J Ry Share-MDT HEAT A4, /Eicin PE L4

L

(1)

)

3

o DN AR AE RN A AT LR HSHRE 1A% 5 o R PP LR 5000 5 2 X PR A S T 3 D DA LRI 5«

24 VPN M4 Hi21T PIM-DM 5k PIM-SSM i, ZH & P50 FA R SPT #5782 9 i) U0 A 326 A
I 2 S

* VPN M1zt PIM-SM I

76 SPT U)eny, i R41iEIES RN RP J& AR Site, 4G Sc i ISR M RP (8] FA
W) SPT 5o W [a] AR RP ACEFA AR ER s R AAM RP S50 )8 T AN 1) Site,
AW RP FIE I FAIY RPT 58028 19 [ FE AL 40k Sl 2 e A X AL 6 4

£ SPT Ul )i, wn A IR S EMCE J& T A1 Site, FFIUE AN SPT #5720 b ) 21
G R IERL MR B .

2 VPN P2 Iz A n) PIM I, WERAFRIE S50 RP J& T AR Site, Ak HY
FL RP (A FA M LB J50 RPT 858K M ) FA RP A IEFA M AR50 dn RN RP 4%
s e TR Site, A RP I8 i FA M 205038 1) RPT #5828 ) [ 20508 4k 56 R AL
AR EAC T

@iﬂﬁﬁ
o H X SPT Mi#thi#mA4, F4A I “IP HIEFEEIT” T4 “PIM”,
o T@EVALNMAr VPN M4 F 35iE 47 PIM-DM. L A5 SPT #5480 W A% 4 44 W 2B 3% 238 A 1), N4

J F Share-MDT #9204% 4384 I o9 1E 4 i A2,

& 1-10 Fi, A MFIVPNIM 4§13 5lia4T7PIM-DM, J& T-Site 2 IFAMI413E41G (225.1.1.1) ¥
BafiE (Receiver) 5 CE 2 #Hi%; J& T-Site 1 (IZHIEYS (Source) [MGKRIEHIFELI: FHTAMA
EHAR 2 1t Share-GroupHbdik- 4 239.1.1.1.
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E1-10 (AIBAIER A EITTE

BGP: 11.1.3.1/24
PE 3

Source .
Receiver

. CE1 PE 1 MD PE 2 CE2
Site 1 BGP: 11.1.1.1/24 BGP: 11.1.2.1/24 Site 2
S:192.1.1.1/24 e~ Public instance BGP peers
G:225.1.1.1 —— > VPN instance packets (192.1.1.1, 225.1.1.1)
Share-Group: 239.1.1.1 ————» Public instance packets (11.1.1.1, 239.1.1.1)

R D 21 S B A P AT AR B R I AR T

(1) Source AIEFAMAFEEPE (192.1.1.1, 225.1.1.1) #|CE 1.

(2) CE 17} SPT R MARREIRE KL% PEL, PE 1 EfY VPN S2@lt 4B R I, I Bxf N %
KRR O FR P AE MTI, W PE L% FA W 215 £ Aol — 20 b B CRE AR (3) 25 o
XN, PE 1 LM VPN SEGIHRE Ak AL A R A OO MT1 R .

() PE 1 XA MAREES L GRE X7 %, UL PE 1 1 BGP # [ Huhik 4 20 # U5 otk |
Share-Group Hutil- A ZH FRZH Huhl, e 480 305 008 1 20 PR A 3R i 4 sC (11.1.1.1, 239.1.1.1) ,
SRIGACH PE 1 B 1128 W9 S5 1) A I BEA T 2

(4)  AIEHIER S (11.1.1.1, 239.1.1.1) ¥t Share-MDT 1£4i4s % PE LI AMS], & PE Xt
HAHTMRERE, I FCNFAM A RREHE, ARG AC AN VPN SERIALEE . il PE FAEAE
SPT [# FliEHe 1, WIHT SPT ek AWM AR EE, P IL E 57,

(5) PE 2 B/ VPN LIt Hi I, B 20 A0 W A 21515 Receiver. 22 LIS 94 1R A
W ZH 5 E5 A A i 0 o

1.2.3 EASHIMD VPN

A VPN 512 > AS (Autonomous System, VARG I, T5EEM O AfEAE AS A 145
VPN 5. # AS [ MD VPN A7 LT PRl szil s 2

1. VPN —VPNSEfliERE A

n K 1-11 froR, VPNIES T AS 1 FIAS 2 AN HiA & 48, PE 3 FIPE 4 73 7] /£AS 1 FIAS 2 [FJASBR.
PE 3 FIPE 4 ik %% HIVPNSEBIAHIE, F+HIEX M CER % .
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E1-11 VPN 3£ —VPN £HIEEARTEE

ASBR ASBR
PE1 P1 PEJ PE4 P2 PE2
= T S < FxT

» I As1 | I As2

Public instance ! ! :
MTI 1< MTI 140 <D MTI2 B MTI2
£ - = c o B e
MD 1 MD 2

VPN instance 1 VPN instance 2

VPN instance-VPN instance

K VPN 524 —VPN 52415 i, FifEREAS AS N & — MO MD, £ MD 2 Ja] SZELFA
W ZH IR B 5 AS HIAE .

Z i
& F ASBR X 18454 69 A R FL M 4 3E 438, BB AS A EREA4TE0 M PIM X T YL RE, 128 F

Bl — VPN 64 Fr A 40 ( 6,45 ASBR L4572 VPN 4644 0 ) b 35 /7% — 69 PIMAZX( PIM-DM.
PIM-SM. %) PIM 2 PIM-SSM) .

2. Multi-hop EBGP##EA

n B 1-12 o, VPNES S T AS 1 RIAS 2 /N HiA & 4:, PE 3 FIPE 4 73 5 /£AS 1 F1IAS 2 [FJASBR.
PE 3 FIPE 4 il id % B 12 WS AHEE, JF 30X 5 P % & o

E1-12 Multi-hop EBGP &E#E A

ASBR ASBR
PE3 PE4
Public mstance
‘:;DMTI MTPC:J
CE 1 i PE 1" ' PE 2" CE2
T = = P
G—G&) T G—6)
MD

VPN instance

KH Multi-hop EBGP J5 U, HFAENTH AS W4 @ —A MD B nf, 7Ei% MD P #BSEIL 2 1
YIRREIRES AS 1IfE4

1-13



1.3 ¢HIBZVPNEL BT E )

F1-2 ¢Ai% VPN BEEBES BN

BLEES 1% Bf AL E
A HEVPNSZ ] 7 (1 IP AL % 6 Wik 1.4.2
fii &MD VPN
fic ¥ Share-Group -4 & MTI Wik 1.4.3
fic & BGP MDT X &5 A/ 5 25 4A 4] Wik 1.5.2
il ZEBGP MDT
FlEBGP MDT h e 5 28 nJk 1.5.3

1.4 BCEMD VPN

1.4.1 BiEEE

{ERCE MD VPN 20T, 58l M E5%:
o EAMWHELEAT R Y

o AAMHHELE MPLS L3VPN

o  {EAMYPELE PIM-DM. PIM-SM. XL|f] PIM 5 PIM-SSM
{ERCE MD VPN 2, e DL £l :
e VPN 5414 FF1 RD (Route Distinguisher, B HFRIHAT)
e  Share-Group HuhtA1 MTI $2 %% 5

1.4.2 {FHEVPNIL AR YIPLHIER K

{ERC & MD VPN FI- T HE 2/, W25 M E VPN SEEI R ) 1P 21 %1% b

WE PE T AL
F1-3 {F4E VPN LIy 1P BB A

1BRIE

A
i<

A

BENRGHE

system-view

BIEVPNSLRF, FFHEAN

ip vpn-instance vpn-instance-name

VPN
fic VPN SE 4 FIRD route-distinguisher route-distinguisher

AT, VPNSBIBARD
{F REIPZH 175 1% multicast routing-enable

BAENTOL T, IPALIE K AL O PIIRAS
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@ 17 AP

A % ip vpn-instance #= route-distinguisher 44~ t9i£a A%, HAIL “MPLS 44 5%E” &
# “MPLS L3VPN” .

A # multicast routing-enable #4-493 A48, HA N “IP L&A AE” F4) “Uikikd
55K .

1.4.3 g &Share-GroupFH48EMTI

WAE PE LRBIZ9H], aTLCAZA VPN gy, AR PE AR VPN SEA i 200 EAH A )
Share-Group Hilit. it & Share-Group J£485E MTI I, R4 AshlE MTI. ¥ Share-Group 4%
SER]MTIL, 354 MTI G052 EIA VPN SEH

WIE PE FRMTARLE .

#1-4 BLE Share-Group H45E MTI

BRIE we WEER
HANRGAE system-view
HEA VPN K] ip vpn-instance vpn-instance-name
\ ) multicast-domain share-group | ik
fi& »¢ Share-Group 3f 4 dd bindi t I
. ) roup-address  binding mtunne SRR WA e ) e
VPN 48 MTI group 9 BN OLR, ¥ AT 45 2 Share-Group, thik
mtunnel-number A VPN 45 EMTI

@ 17 P

1 1% Al 44> peer connect-interface B2 & T BGP sf 4k g, MTI4E0 4 | SRR
connect-interface #g#uik 4 2 P dbtk, HiZduik RAE/E VPN F Bkt A, TR MTIE 4L
ERICIP dotk; £—43%& LB E % /> BGP x5kt i 45 Z 48 F) 49 connect-interface, & 1)
MTI 40 4 ik 3R IP Hudk, A % peer connect-interface 4~ @42, H AL “Z B
A-IP S A 5E” 49 “BGP” .

FE K 2 5] Z3RA_E L S1E A 404~ service-loopback group &t & multicast-tunnel £ & 49 1k 421
=40, MTIH0 4 240%%E. A % service-loopback group 4469 m@/N 4, HAL “Z B
R-DARF LA RE” Fa) A fiREm” |

ARA L VPN ZHRES =BT EEET PIM 4L, MTIE T _E6) PIM WU Skt ge; &4
VPN 41 6 AT A 40 LX) T PIM U5, MTI 381 6 PIM WAL 444K B B % 1)
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1.5 B EBGP MDT
MLEA M PIZAT PIM-SSM i), 7523847 BGP MDT [JHC ' .
1.5.1 BEHEE

TENCE BGP MDT 2T, 7 8 LA N AF55
o AAMHHELE MPLS L3VPN

o {EAMYELE BGP IAIIAE
7ElCE BGP MDT i, aifEss L ids
o URHIRINARIERE ID

1.5.2 BLEBGP MDT & {4/3 & K4H

WAL E BGP MDT X 2GR, % PE [A) il il i A5 #: BGP MDT % {5 B LAk i PE
kR 2 7. Share-MDT.
HE PE FHMTAR & .

F1-5 BLE BGP MDT W& {k/3 (k28

BRI we it ER
HXNRGME system-view
#HANBGPHL K bgp as-number

Bk N BGP-MDT - H il & | _
ipv4-family mdt

K
WiHBGP MDTXI4:4K&/%} | peer { group-name | ip-address }
L R YT AT A [ AT A
o enable Bt UL, BGP MDTX 4544/ 4k
AT ARBEFIRS
ik
MBGP MDT 45 {4 41 _
peer ip-address group group-name BB, BGP MDTSH AN & TAT:

RINBGP MDT# &5 44
{TBGP MDT X2 {4

%

BGP MDT s S /&/3t 54Kk 40 2 38 /£ BGP-MDT T3 bk s A0 E T 4 12 ¢4 3t SR /3t S 4k 40

1.5.3 BLEBGP MDTIEH & 5788

APRAELL T[] — AS A ¥ BGP MDT XA AR R FRIEE M, o AEA SRR (RN AR AR, TR
SEARMECHARZ I, LA M ARG, A0 6y s S 4 DU T AR R A i) 7L
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TERCE 1B tH B e 2 5, HHHE B B % P LS B b1 SO 8 2 TRV 57 BGP MDT 4%, 2% tH
S ARAER L g (A5 BGP MDT B H{E ., MM &2% P AL B e 75 diar . H
W ML 0 O AT, AT DL Ik 48 1R 7 ML) 1R 3% b S S DA R4S

B pH S A S LR PSR AT T —NMERE . 8, —ANMERR U AN B O S, JRE L
Router ID RUNZER . A TR a5k, nI7E— N ACE 2 A% RS, BRI
BRSO AR E AR R SR 1D, LU G = A 6 R B

WH1E PE FRMTARKLE

#1-6 B2 & BGP MDT iH R 515

BRIE we 15 BB
ARG K] system-view
i ANBGPHL A bgp as-number

HWABGP-MDT T sk &R | ipv4-family mdt

BB A V&AM 28, | peer  {  group-name | | ik
IR IS B & ip-address } reflect-client ARSI, YA TR th 5T %

Al ik
BENEOLT, SUVER T RIS

A5 |25 32 P E ) undo reflect between-clients

Cipes
- reflector cluster-id { cluster-id
AL E2% e S 3 SR JRAHID |ip-address } BN, B SRR O Router DA A2 K
LD

1.6 2BIBVPNR R4

e FIRBCE S, EEEME FHAT display fir4 ] LU RECE G 43 VPN BEsiT s e, it
A o s B UE B R
TEH P ALE R T reset a2 nf LLE AL BGP MDT 1%

F1-7 A% VPN A4

1RIE we

&7 MD g VPN 52 ] i display multicast-domain vpn-instance vpn-instance-name
=X 3] S ) ()

N share-group { local | remote } [ | { begin | exclude | include }
Share-Group4i1z &

regular-expression ]

- N display bgp mdt group [ group-name ] [ | { begin | exclude | include }
T ABGP MDTH %5 41115 & . | |
regular-expression ]

display b mdt peer ip-address ] verbose begin | exclude
RGP MDTH A (AL . play bgp p [.[ p ] 11| {begin | I
include } regular-expression ]
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BRI we
display bgp mdt { all | route-distinguisher route-distinguisher }
A EBGP MDTH Hi15 8 routing-table [ ip-address [ mask | mask-length ] ] [ | { begin | exclude |

include } regular-expression ]

S iBGP MDT%#:

reset bgp mdt { as-number | ip-address | all | external | group

group-name | internal }

1.7 HIBVPNEAY

fic & 25451

1.7.1 BBASHMD VPNEZ & %151

1. (BRI E K

ZHI Tk £ 1-8 Fiios.
%1-8 B AS AHY MD VPN BLEBBM Ek

Il

ARTK

A ARIEA A

VPN a 4N S 1, #lE AN RL1, R2AIR3
VPN b F4LIEE A S 2, #E AR 4
VPN a H'ff] Share-Group il 4 239.1.1.1

VPN b #1¥] Share-Group il 239.2.2.2

PELZHELF | o

J& VP NS 431

PE 1: Vlan-interfacell 1 Vlan-interface20 J& T VPN 524 a, Vlan-interfacel12 fil
Loopback? J& -2 M szl

PE 2: Vlan-interface13 J& T VPN 54| b, Vlan-interface14 J&T- VPN 524 a,
Vlan-interface15 F1 Loopbackl J& T/ P 524

PE 3: Vlan-interfacel7 J&T- VPN 5Z#1 a, Vlan-interface18 £l Loopback2 J& T VPN &
#] b, Vlan-interface19 A1 Loopbackl $ 1 J& T~/ % Sz

PR R IR | e

MPLS

EAMHELE OSPF, {E# PE 5 CE Z [MIfiL’E RIP

£ PE 1. PE 2 fil PE 3 % H ) Loopbackl 4 1 2 [W# 7. BGP X - AAIE 8 :4% 3% Frf FA
I i HH

EA M ECE MPLS

IPALIRES HIIRE | o

7 P _FAERE 1P 4145

£ PE 1. PE 2 #Il PE 3 [~ WSl sh YA e 1P 418k th

f£ PE 1. PE 2 #1 PE 3 [¥] VPN S| a i {ERE 1P 2185 %

& PE 2 #1 PE 3 1] VPN SE4 b 3548 /g 1P 414 i

£ CE al. CE a2. CE a3. CE bl I CE b2 ¥ IP 414% % h
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Il

AREK

IGMP g

1F PE 1 [{J Vlan-interface20 # 11 F{{ifs IGMPv2

1 CE a2 7] Vlan-interface40. CE a3 [¥] Vlan-interface50 f1 CE b2 [ Vlan-interface60
e B4 AL R IGMPv2

PIMZ)fiE

76 P a8 O _EI8 4 RE PIM-SM

£ PE 1. PE 2 #1 PE 3 [T A 22 FAIFA R #2211 _E B E PIM-SM

7t CE al. CEa2. CEa3. CE bl fil CE b2 {fiifif: 1 F54lifE PIM-SM
P f) Loopbackl £z 14 A [y C-BSR I C-RP (R4 1T 41841

CE a2 It Loopbackl 4% VPN a (] C-BSR 1 C-RP (R4 T Fifa 414%41)
PE 3 [¥J Loopback2 124 VPN b [fJ C-BSR fil C-RP (R4 T AT 4l

2. A

E1-13 8 AS A MD VPN E EHME

Public

VPN a
K& H#u |P 3t 21k &S o |P 3t 3k
S1 - 10.110.7.2/24 PE 3 Vlan-int19 192.168.8.1/24
S2 - 10.110.8.2/24 Vlan-intl7 10.110.5.1/24
R1 - 10.110.1.2/24 Vlan-int18 10.110.6.1/24
R 2 - 10.110.9.2/24 Loopl 1.1.1.3/32
R 3 - 10.110.10.2/24 Loop2 33.33.33.33/32
R4 - 10.110.11.2/24 CE al Vlan-int10 10.110.7.1/24
P Vlan-int12 192.168.6.2/24 Vlan-int11l 10.110.2.2/24
Vlan-intl5 192.168.7.2/24 CE a2 Vlan-int40 10.110.9.1/24
Vlan-int19 192.168.8.2/24 Vlan-int14 10.110.4.2/24
Loopl 2.2.2.2/132 Vlan-intl6 10.110.12.1/24
PE 1 Vlan-int12 192.168.6.1/24 Loopl 22.22.22.22/32
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Vlan-int20 10.110.1.1/24 CE a3 Vlan-int50 10.110.10.1/24
Vlan-int11l 10.110.2.1/24 Vlan-intl7 10.110.5.2/24
Loopl 1.1.1.1/32 Vlan-int16 10.110.12.2/24
PE 2 Vlan-intl5 192.168.7.1/24 CE bl Vlan-int30 10.110.8.1/24
Vlan-int13 10.110.3.1/24 Vlan-int13 10.110.3.2/24
Vlan-int14 10.110.4.1/24 CE b2 Vlan-int60 10.110.11.1/24
Loopl 1.1.1.2/32 Vlan-int18 10.110.6.2/24

3. EESE
(1) HKE PE1
# Bi'® Router ID, fHREAMSZHIR) IP H#EM 1, Fid'E MPLS LSR ID, JHffifE LDP fg

<PE1> system-view

[PE1] router id 1.1.1.1

[PE1] multicast routing-enable

[PE1] mpls Isr-id 1.1.1.1

[PE1] mpls

[PE1-mpls] quit

[PE1] mpls Idp

[PE1-mpls-1dp] quit

# A VPN s a, AIECE RD 1 VPN Target.

[PE1] ip vpn-instance a

[PE1-vpn-instance-a] route-distinguisher 100:1
[PE1-vpn-instance-a] vpn-target 100:1 export-extcommunity
[PE1-vpn-instance-a] vpn-target 100:1 import-extcommunity

# fHHE VPN S a i) IP 2L 4% 1, ICE Share-Group Hilil, #65E MTIHZ1 .
[PE1-vpn-instance-a] multicast routing-enable

[PE1-vpn-instance-a] multicast-domain share-group 239.1.1.1 binding mtunnel O
[PE1-vpn-instance-a] quit

# BUENE SRR 1, Ff4eE k4258 Multicast tunnel 287,

[PE1] service-loopback group 1 type multicast-tunnel

# ORI S 11, DG PAZdm _E 2R B B, LLDP TR A NDP Zfg, JRiGHm AL
FrIAIEIA 1,

[PE1] interface gigabitethernetl/0/3

[PE1-GigabitEthernetl/0/3] undo stp enable

[PE1-GigabitEthernetl/0/3] undo ndp enable

[PE1-GigabitEthernetl1/0/3] undo Ildp enable

[PE1-GigabitEthernet1/0/3] port service-loopback group 1
[PE1-GigabitEthernetl/0/3] quit

# {EAMEZ O Vlan-interfacel12 FiCE IP Hillk, ffisE PIM-SM Fl LDP ¢
[PE1] interface vlan-interface 12

[PE1-VIan-interfacel?] ip address 192.168.6.1 24
[PE1-VIan-interfacel2] pim sm

[PE1-VIan-interfacel2] mpls

[PE1-VIan-interfacel2] mpls Idp

[PE1-VIan-interfacel2] quit

# #4210 Vlan-interface20 5 VPN 5241 a #E47 ¢k, BCE IP Mk, JHRE IGMP 1 PIM-SM.
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[PE1] interface vlan-interface 20
[PE1-VIan-interface20] ip binding vpn-instance a
[PE1-VIan-interface20] ip address 10.110.1.1 24
[PE1-VIan-interface20] igmp enable
[PE1-VIan-interface20] pim sm
[PE1-VIan-interface20] quit

# ¥#: 0 Vlan-interfacell 5 VPN SEfi] a #7566, FCE IP Mk, JE{ERE PIM-SM.
[PE1] interface vlan-interface 11
[PE1-VIan-interfacell] ip binding vpn-instance a
[PE1-VIan-interfacell] ip address 10.110.2.1 24
[PE1-VIan-interfacell] pim sm
[PE1-VIan-interfacell] quit

# il & Loopbackl #2111 IP ik, F1£GE PIM-SM.
[PE1] interface loopback 1

[PE1-LoopBackl] ip address 1.1.1.1 32
[PE1-LoopBackl] pim sm

[PE1-LoopBackl] quit

# Ii'E BGP thill.

[PE1] bgp 100

[PE1-bgp] group vpn-g internal

[PE1-bgp] peer vpn-g connect-interface loopback 1
[PE1-bgp] peer 1.1.1.2 group vpn-g

[PE1-bgp] peer 1.1.1.3 group vpn-g

[PE1-bgp] ipv4-family vpn-instance a

[PE1-bgp-a] import-route rip 2

[PE1-bgp-a] import-route direct

[PE1-bgp-a] quit

[PE1-bgp] ipv4-family vpnv4

[PE1-bgp-af-vpnv4] peer vpn-g enable
[PE1-bgp-af-vpnv4] peer 1.1.1.2 group vpn-g
[PE1-bgp-af-vpnv4] peer 1.1.1.3 group vpn-g
[PE1-bgp-af-vpnv4] quit

[PE1-bgp] quit

M PE 1 ERCE T BGP XWAEKZ A, MTIO 10K A ah3kAT IP Mk, iZ3tht 5L E BGP X S&4AKI
T2 [¥) Loopback 4% 14 1P HuhEARF]: MTIO 3% 1 _E3s4T /) PIM PR SR 5 HpJE /) VPN 5
il a HIZAT I PIM BRSCERLH ]

# WL'E OSPF W3l

[PE1] ospf 1

[PE1-ospf-1] area 0.0.0.0
[PE1-ospf-1-area-0.0.0.0] network 1.1.1.1 0.0.0.0
[PE1-ospf-1l-area-0.0.0.0] network 192.168.0.0 0.0.255.255
[PE1-ospf-l-area-0.0.0.0] quit

[PE1-ospf-1] quit

# ME RIP B

[PE1] rip 2 vpn-instance a

[PE1-rip-2] network 10.0.0.0

[PE1-rip-2] import-route bgp

1-21



[PE1l-rip-2] return
(2) MEPE2
# Bi'® Router ID, fHREAMSZHIR IP ZH#EM 1, Fid'E MPLS LSR ID, JHffifE LDP fg

<PE2> system-view

[PE2] router id 1.1.1.2

[PE2] multicast routing-enable

[PE2] mpls Isr-id 1.1.1.2

[PE2] mpls

[PE2-mpls] quit

[PE2] mpls I1dp

[PE2-mpls-1dp] quit

# Qg VPN 5249 b, K ILECHE RD F1 VPN Target.

[PE2] ip vpn-instance b

[PE2-vpn-instance-b] route-distinguisher 200:1
[PE2-vpn-instance-b] vpn-target 200:1 export-extcommunity
[PE2-vpn-instance-b] vpn-target 200:1 import-extcommunity
# fHHE VPN S b i) 1P 4% 1, BCE Share-Group Hilil, #65E MTI 21,

[PE2-vpn-instance-b] multicast routing-enable

[PE2-vpn-instance-b] multicast-domain share-group 239.2.2.2 binding mtunnel 1
[PE2-vpn-instance-b] quit

# Qg VPN 529 a, KILECE RD Fi1 VPN Target.

[PE2] ip vpn-instance a

[PE2-vpn-instance-a] route-distinguisher 100:1

[PE2-vpn-instance-a] vpn-target 100:1 export-extcommunity
[PE2-vpn-instance-a] vpn-target 100:1 import-extcommunity

# HE VPN 261 a i IP 045 1, fid & Share-Group Huht, 48 MTIH:H.

[PE2-vpn-instance-a] multicast routing-enable

[PE2-vpn-instance-a] multicast-domain share-group 239.1.1.1 binding mtunnel O
[PE2-vpn-instance-a] quit

# AIE IR 1, Jf4RE k2R Multicast tunnel 282,

[PE2] service-loopback group 1 type multicast-tunnel

#OEFEAARBATHI 3 1, %P2 1R R PR LLDP ZIRERT NDP Zhfg, FEREIL AL
I 1.

[PE2] interface gigabitethernetl/0/3

[PE2-GigabitEthernetl/0/3] undo stp enable

[PE2-GigabitEthernetl/0/3] undo ndp enable

[PE2-GigabitEthernetl1/0/3] undo Ildp enable

[PE2-GigabitEthernetl/0/3] port service-loopback group 1
[PE2-GigabitEthernetl/0/3] quit

# {EAMEZ D Vlan-interfacel5 FRCE IP Hiklk, ffisE PIM-SM FI LDP ¢
[PE2] interface vlan-interface 15

[PE2-VIan-interfacel5] ip address 192.168.7.1 24
[PE2-VIan-interfacel5] pim sm

[PE2-VIan-interfacel5] mpls

[PE2-VIan-interfacel5] mpls Idp

[PE2-VIan-interfacel5] quit
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# #3210 Vlan-interface13 5 VPN 524 b 47 5CHL, FL'E 1P Hulik, JR{fEE PIM-SM.
[PE2] interface vlan-interface 13

[PE2-VIan-interfacel3] ip binding vpn-instance b
[PE2-VIan-interfacel3] ip address 10.110.3.1 24
[PE2-VIan-interfacel3] pim sm

[PE2-VIan-interfacel3] quit

# #3210 Vian-interface14 5 VPN 5241 a #4756, FL'E 1P Hulk, JR{fEE PIM-SM.
[PE2] interface vlan-interface 14

[PE2-VIan-interfacel4] ip binding vpn-instance a
[PE2-VIan-interfacel4] ip address 10.110.4.1 24
[PE2-VIan-interfacel4] pim sm

[PE2-VIan-interfacel4] quit

# il & Loopbackl #2111 IP ik, F1£GE PIM-SM.

[PE2] interface loopback 1

[PE2-LoopBackl] ip address 1.1.1.2 32

[PE2-LoopBackl] pim sm

[PE2-LoopBackl] quit

# Ii'E BGP thill.

[PE2] bgp 100

[PE2-bgp] group vpn-g internal

[PE2-bgp] peer vpn-g connect-interface loopback 1
[PE2-bgp] peer 1.1.1.1 group vpn-g

[PE2-bgp] peer 1.1.1.3 group vpn-g

[PE2—-bgp] ipv4-family vpn-instance a

[PE2-bgp-a] import-route rip 2

[PE2-bgp-a] import-route direct

[PE2-bgp-a] quit

[PE2—bgp] ipv4-family vpn-instance b

[PE2-bgp-b] import-route rip 3

[PE2-bgp-b] import-route direct

[PE2-bgp-b] quit

[PE2—-bgp] ipv4-family vpnv4

[PE2—bgp-af-vpnv4] peer vpn-g enable

[PE2-bgp-af-vpnv4] peer 1.1.1.1 group vpn-g
[PE2—-bgp-af-vpnv4] peer 1.1.1.3 group vpn-g
[PE2—bgp-af-vpnv4] quit

[PE2—-bgp] quit

MPE2 LECE T BGP X454k 5, MTIO R MTIL #1106 [ 2l 3k45-4 E (¥ 1P ik, bk 5 E
BGP X454k frfs 22 (1) Loopback #1111 IP HuhbAH A ; MTIO Al MTIL #2101 _LIZ247 16 PIM B 8y
W3 5 ILBTE K VPN 5241 a Al b 2471 PIM BRSCRALHIH] .
# TL'E OSPF #3ils

[PE2] ospf 1

[PE2-0spf-1] area 0.0.0.0

[PE2-0spf-1-area-0.0.0.0] network 1.1.1.2 0.0.0.0
[PE2-0ospf-1-area-0.0.0.0] network 192.168.0.0 0.0.255.255
[PE2-0spf-1-area-0.0.0.0] quit

[PE2-0spf-1] quit
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# MCE RIP B3

[PE2] rip 2 vpn-instance a
[PE2-rip-2] network 10.0.0.0
[PE2-rip-2] import-route bgp
[PE2-rip-2] quit

[PE2] rip 3 vpn-instance b
[PE2-rip-3] network 10.0.0.0
[PE2-rip-3] import-route bgp
[PE2-rip-3] return

(3) [MLE PE3

# ICE Router ID, R MBI IP A H L, HE MPLS LSRID, JiflifE LDP fEJ).
<PE3> system-view

[PE3] router id 1.1.1.3

[PE3] multicast routing-enable

[PE3] mpls Isr-id 1.1.1.3

[PE3] mpls

[PE3-mpls] quit

[PE3] mpls Idp

[PE3-mpls-1dp] quit

# G VPN 5241 a, AECE RD Al VPN Target.

[PE3] ip vpn-instance a

[PE3-vpn-instance-a] route-distinguisher 100:1

[PE3-vpn-instance-a] vpn-target 100:1 export-extcommunity
[PE3-vpn-instance-a] vpn-target 100:1 import-extcommunity

# fife VPN 5241 a i 1P 218k L, FCE Share-Group #ihik, Z5& MTI 21,
[PE3-vpn-instance-a] multicast routing-enable

[PE3-vpn-instance-a] multicast-domain share-group 239.1.1.1 binding mtunnel O
[PE3-vpn-instance-a] quit

# G VPN 5241 b, SAIECE RD Al VPN Target.

[PE3] ip vpn-instance b

[PE3-vpn-instance-b] route-distinguisher 200:1

[PE3-vpn-instance-b] vpn-target 200:1 export-extcommunity
[PE3-vpn-instance-b] vpn-target 200:1 import-extcommunity

# fife VPN 5241 b i 1P 218k b, FCE Share-Group #ihil, 5 MTI#:1.
[PE3-vpn-instance-b] multicast routing-enable

[PE3-vpn-instance-b] multicast-domain share-group 239.2.2.2 binding mtunnel 1
[PE3-vpn-instance-b] quit

# QML SS IR AL 1, FEdR e k428 0 Multicast tunnel 2874,

[PE3] service-loopback group 1 type multicast-tunnel

# PR A RS 1, %P i BB ZE OB . LLDP Zhaef NDP Zhg, JEKHmAk
FFIRIHIA 1,

[PE3] interface gigabitethernetl/0/3

[PE3-GigabitEthernetl/0/3] undo stp enable

[PE3-GigabitEthernetl/0/3] undo ndp enable

[PE3-GigabitEthernetl1/0/3] undo Ildp enable

[PE3-GigabitEthernetl/0/3] port service-loopback group 1
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[PE3-GigabitEthernetl1/0/3] quit

# {EA MBI Vlan-interface19 LRCE IP Hulik, fiffig PIM-SM HI LDP fig
[PE3] interface vlan-interface 19
[PE3-VIan-interfacel9] ip address 192.168.8.1 24
[PE3-VIan-interfacel9] pim sm
[PE3-VIan-interfacel9] mpls
[PE3-VIan-interfacel9] mpls ldp
[PE3-VIan-interfacel9] quit

# ¥4 1 Vlan-interfacel7 5 VPN S a ZEAT ORI, ACE IP bk, JRERE PIM-SM.
[PE3] interface vlan-interface 17
[PE3-VIan-interfacel7] ip binding vpn-instance a
[PE3-VIan-interfacel7] ip address 10.110.5.1 24
[PE3-VlIan-interfacel7] pim sm
[PE3-VIan-interfacel7] quit

# ¥4 1 Vlan-interface18 5 VPN S b ZEAT X, ACE IP bk, JFHERE PIM-SM.
[PE3] interface vlan-interface 18
[PE3-VIan-interfacel8] ip binding vpn-instance b
[PE3-VIan-interfacel8] ip address 10.110.6.1 24
[PE3-VlIan-interfacel8] pim sm
[PE3-VIan-interfacel8] quit

# il & Loopbackl #2 H() IP ik, FH{#kE PIM-SM.
[PE3] interface loopback 1

[PE3-LoopBackl] ip address 1.1.1.3 32
[PE3-LoopBackl] pim sm

[PE3-LoopBackl] quit

# J4# 11 Loopback2 5 VPN SEf7] b #4751, BCE IP #uhik, JHHIRE PIM-SM.
[PE3] interface loopback 2

[PE3-LoopBack2] ip binding vpn-instance b
[PE3-LoopBack2] ip address 33.33.33.33 32
[PE3-LoopBack2] pim sm

[PE3-LoopBack2] quit

# I & Loopback2 #2114 VPN b [f) C-BSR F1 C-RP.
[PE3] pim vpn-instance b

[PE3-pim-b] c-bsr loopback 2

[PE3-pim-b] c-rp loopback 2

[PE3-pim-b] quit

# TL'E BGP Hhill.

[PE3] bgp 100

[PE3-bgp] group vpn-g internal

[PE3-bgp] peer vpn-g connect-interface loopback 1
[PE3-bgp] peer 1.1.1.1 group vpn-g

[PE3-bgp] peer 1.1.1.2 group vpn-g

[PE3—bgp] ipv4-family vpn-instance a

[PE3-bgp-a] import-route rip 2

[PE3-bgp-a] import-route direct

[PE3-bgp-a] quit
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[PE3-bgp] ipv4-family vpn-instance b

[PE3-bgp-b] import-route rip 3

[PE3-bgp-b] import-route direct

[PE3-bgp-b] quit

[PE3-bgp] ipv4-family vpnv4d

[PE3-bgp-af-vpnv4] peer vpn-g enable

[PE3-bgp-af-vpnv4] peer 1.1.1.1 group vpn-g
[PE3—bgp-af-vpnv4] peer 1.1.1.2 group vpn-g
[PE3-bgp-af-vpnv4] quit

[PE3-bgp] quit

M PE 3 LCE T BGP X454k 5, MTIO R MTIL #1106 [ 2l 3k454 E (¥ 1P Huhil, bk 5 E
BGP X454k fr$s 22 (1) Loopback #1111 IP HuhbAH A ; MTIO Al MTIL #2101 _LIZ247 1 PIM B 8y
W3 5 ILBTE K VPN 9241 a Al b 2471 PIM BRSCRALHI A
# il & OSPF #pill.

[PE3] ospf 1

[PE3-ospf-1] area 0.0.0.0

[PE3-o0spf-1-area-0.0.0.0] network 1.1.1.3 0.0.0.0
[PE3-ospf-1l-area-0.0.0.0] network 192.168.0.0 0.0.255.255
[PE3-ospf-1-area-0.0.0.0] quit

[PE3-ospf-1] quit

# TLE RIP Bl

[PE3] rip 2 vpn-instance a

[PE3-rip-2] network 10.0.0.0

[PE3-rip-2] import-route bgp

[PE3-rip-2] quit

[PE3] rip 3 vpn-instance b

[PE3-rip-3] network 10.0.0.0

[PE3-rip-3] network 33.0.0.0

[PE3-rip-3] import-route bgp

[PE3-rip-3] return

4) WEP
# AFRE PSP 445, & MPLS LSR ID, Jf{#ifiE LDP fig

<P> system-view

[P1 multicast routing-enable

[P]1 mpls Isr-id 2.2.2.2

[P] mpls

[P-mplIs] quit

[P]1 mpls Idp

[P-mpls-1dp] quit

# {EA M Vlan-interfacel12 ERCE IP Mk, fiifig PIM-SM F1 LDP fi¢
[P]1 interface vlan-interface 12
[P-Vlan-interfacel2] ip address 192.168.6.2 24
[P-Vlan-interfacel2] pim sm
[P-Vlan-interfacel2] mpls

[P-Vlan-interfacel2] mpls ldp
[P-Vlan-interfacel2] quit
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# fEAMEZO Vian-interfacel5 FRECE IP ik, ffifE PIM-SM fil LDP &85,
[P]1 interface vlan-interface 15

[P-Vlan-interfacel5] ip address 192.168.7.2 24
[P-Vlan-interfacel5] pim sm

[P-VIan-interfacel5] mpls

[P-Vlan-interfacel5] mpls ldp

[P-VIan-interfacel5] quit

# {EA M Vian-interface19 EACE IP ik, f#fE PIM-SM FI LDP fi£ /).
[P]1 interface vlan-interface 19

[P-Vlan-interfacel9] ip address 192.168.8.2 24
[P-VIan-interfacel9] pim sm

[P-Vlan-interfacel9] mpls

[P-Vlan-interfacel9] mpls ldp

[P-Vlan-interfacel9] quit

# Ml & Loopbackl #2 H) IP ik, FH{#kE PIM-SM.

[P] interface loopback 1

[P-LoopBackl] ip address 2.2.2.2 32

[P-LoopBackl] pim sm

[P-LoopBackl] quit

# MC'E Loopbackl 211124 A M 5245l ) C-BSR H1 C-RP.

[P1 pim

[P-pim] c-bsr loopback 1

[P-pim] c-rp loopback 1

[P-pim] quit

# TL'E OSPF Wi,

[P] ospf 1

[P-ospf-1] area 0.0.0.0

[P-ospf-1l-area-0.0.0.0] network 2.2.2.2 0.0.0.0
[P-ospf-1-area-0.0.0.0] network 192.168.0.0 0.0.255.255

(5) W% CEal
# fHHE 1P 414% M .

<CEal> system-view

[CEal] multicast routing-enable

# /E#:10 Vlan-interface10 FFECE IP Hutik, JF{fifiE PIM-SM.
[CEal] interface vlan-interface 10
[CEal-Vlan-interfacelO] ip address 10.110.7.1 24
[CEal-VIan-interfacelO] pim sm

[CEal-VIan-interfacelO] quit

# 73210 Vlan-interfacell FACE IP Hubik, JffH#E PIM-SM.
[CEal] interface vlan-interface 11
[CEal-Vlan-interfacell] ip address 10.110.2.2 24
[CEal-VIan-interfacell] pim sm

[CEal-VIan-interfacell] quit

# Fi'E RIP Bl

[CEal] rip 2

[CEal-rip-2] network 10.0.0.0
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(6) MHLE CE bl
# fHHE 1P 43R .

<CEb1> system-view
[CEb1] multicast routing-enable

# {E#: 1 Vlan-interface30 FRCE IP Hikik, JfffifE PIM-SM.
[CEb1] interface vlan-interface 30
[CEbl1-VIan-interface30] ip address 10.110.8.1 24
[CEbl1-VIan-interface30] pim sm

[CEbl1-VIan-interface30] quit

# /E#:10 Vlan-interface13 FFECE IP #utik, JF{fifiE PIM-SM.
[CEb1] interface vlan-interface 13
[CEbl1-VIan-interfacel3] ip address 10.110.3.2 24
[CEbl1-VIan-interfacel3] pim sm

[CEb1-VIan-interfacel3] quit

# Fi'E RIP Bl

[CEb1] rip 3

[CEbl-rip-3] network 10.0.0.0

(7) Mi# CE a2

# fiiRE 1P A%k

<CEa2> system-view

[CEa2] multicast routing-enable

# {E¥0 Vlan-interface40 FECE IP ik, {fifig IGMP I PIM-SM.
[CEa2] interface vlan-interface 40
[CEa2-VIlan-interface40] ip address 10.110.9.1 24
[CEa2-VIan-interface40] igmp enable
[CEa2-VIan-interface40] pim sm

[CEa2-VIan-interface40] quit

# {E¥:1 Vlan-interfacel4 FFCE IP #hhl, JHffiEE PIM-SM.
[CEa2] interface vlan-interface 14
[CEa2-Vlan-interfaceld4] ip address 10.110.4.2 24
[CEa2-VIan-interfacel4] pim sm

[CEa2-VIlan-interfaceld] quit

# 73210 Vlan-interfacel6 FFCE IP Huhik, JF{ERE PIM-SM.
[CEa2] interface vlan-interface 16
[CEa2-Vlan-interfacel6] ip address 10.110.12.1 24
[CEa2-VIlan-interfacel6] pim sm

[CEa2-VIlan-interfacel6] quit

# il & Loopbackl #2 H1) IP ik, FH{#kE PIM-SM.

[CEa2] interface loopback 1

[CEa2-LoopBackl] ip address 22.22.22.22 32
[CEa2-LoopBackl] pim sm

[CEa2-LoopBackl] quit

# WU'E Loopbackl #1124 VPN a ) BSR #l RP.

[CEa2] pim

[CEa2-pim] c-bsr loopback 1
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[CEa2-pim] c-rp loopback 1
[CEa2-pim] quit

# Fi'E RIP Bl

[CEa2] rip 2

[CEa2-rip-2] network 10.0.0.0
[CEa2-rip-2] network 22.0.0.0

(8) M. % CE a3
# fHHE 1P 43R .

<CEa3> system-view

[CEa3] multicast routing-enable

# {r4%11 Vlan-interface50 FFC'E IP Hihik, ffifE IGMP Hil PIM-SM.
[CEa3] interface vlan-interface 50
[CEa3-VIan-interface50] ip address 10.110.10.1 24
[CEa3-VIlan-interface50] igmp enable
[CEa3-VIan-interface50] pim sm

[CEa3-VIan-interface50] quit

# {r42 1 Vlan-interfacel7 LFCE IP Mk, JHfiifE PIM-SM.
[CEa3] interface vlan-interface 17
[CEa3-VIan-interfacel7] ip address 10.110.5.2 24
[CEa3-VIan-interfacel7] pim sm

[CEa3-Vlan-interfacel7] quit

# /E#:10 Vlan-interface16 FFECE IP Hutik, JF{fifE PIM-SM.
[CEa3] interface vlan-interface 16
[CEa3-Vlan-interfacel6] ip address 10.110.12.2 24
[CEa3-VIan-interfacel6] pim sm

[CEa3-VIlan-interfacel6] quit

# ICE RIP B3

[CEa3] rip 2

[CEa3-rip-2] network 10.0.0.0

(9) Mi# CE b2

# fiiRE 1P A3k

<CEb2> system-view

[CEb2] multicast routing-enable

# {r4%11 Vlan-interface60 [fC'E IP Hihik, ffifE IGMP Hl PIM-SM.
[CEb2] interface vlan-interface 60
[CEb2-VIan-interface60] ip address 10.110.11.1 24
[CEb2-VIan-interface60] igmp enable
[CEb2-VIan-interface60] pim sm

[CEb2-VIan-interface60] quit

# {e# 1 Vlan-interface18 EFECE IP sk, JF{ififE PIM-SM.
[CEb2] interface vlan-interface 18
[CEb2-VIan-interfacel8] ip address 10.110.6.2 24
[CEb2-VIan-interfacel8] pim sm

[CEb2-VIan-interfacel8] quit

# WE RIP PN
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[CEb2] rip 3
[CEb2-rip-3] network 10.0.0.0

4. WIS E MR

Wik f# ] display multicast-domain vpn-instance share-group iy ] LA B 45 € VPN 5241 (]
Share-Group 4115 &..

# &F PE 1 b VPN 524 a ()4 Share-Group 4115 B«

<PE1> display multicast-domain vpn-instance a share-group local
MD local share-group information for VPN-Instance: a
Share-group: 239.1.1.1
MTunnel address: 1.1.1.1

# #F PE 2 | VPN 54 a i A Share-Group 4115 E..
<PE2> display multicast-domain vpn-instance a share-group local
MD local share-group information for VPN-Instance: a
Share-group: 239.1.1.1
MTunnel address: 1.1.1.2

# #&5F PE 2 I VPN L4 b 1 {F) A Share-Group 4115 &.

<PE2> display multicast-domain vpn-instance b share-group local
MD local share-group information for VPN-Instance: b
Share-group: 239.2.2.2
MTunnel address: 1.1.1.2
# &K PE 3 | VPN 524 a ()4 Share-Group 4115 B«
<PE3> display multicast-domain vpn-instance a share-group local
MD local share-group information for VPN-Instance: a
Share-group: 239.1.1.1
MTunnel address: 1.1.1.3
# &% PE 3 | VPN SE4 b Hr(f) At Share-Group 4115 & .
<PE3> display multicast-domain vpn-instance b share-group local
MD local share-group information for VPN-Instance: b
Share-group: 239.2.2.2
MTunnel address: 1.1.1.3

1.7.2 EASHIMD VPNELD & 24151

1. HMEK
sk & 1-9 Fios.
F1-9 ¥ AS B9 MD VPN BLBH M E K

e 4B M K

o VPNaf4MEE A S1, HIKEHEHNR2
o VPNbM4EIEA S2, HBIENRL

e VPN a H[1) Share-Group Hiht>4 239.1.1.1

BRI

e VPN b 1) Share-Group #li % 239.4.4.4
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PE I % ¥ 1t
J& VPN SEZ 451

PE 1: Vlan-interfacell J& T VPN 541 a, Vlan-interfacel2 J& T VPN 3Z#i b,
Vlan-interface2 F1 Loopbackl J& -2 ¥ S 451

PE 2: Vlan-interface2. Vlan-interface3. Loopbackl ! Loopback2 J T2 W s44)
PE 3: Vlan-interface3. Vlan-interface4. Loopbackl fIl Loopback2 J& -/ 4 545

PE 4: Vlan-interfacel3 J& J* VPN 5] a, Vlan-interfacel4 J& T VPN s b,
Vlan-interface4 Fil Loopbackl J& -2\ M 51 4]

R it eh B U
MPLS

7F AS 100 F1 AS 200 143 Ml & OSPF, 7£& PE 5 CE X [iltilid & OSPF

1 PE 1. PE 2. PE 3 fll PE 4 % () Loopbackl ;12 ) #37. BGP X &4k 4458
BT AL %

1E AS 100 F1 AS 200 43 Hillic & MPLS

IP4L % HH D) A

7F PE 1. PE 2. PE 3 il PE 4 [#/A P Sz 45 35548 i 1P 41 4% 2%
1E PE 1 #Il PE 4 1) VPN 5245 a F¥yfdife IP 2145
{E PE 1 F1 PE 4 ] VPN 3241 b F X458 1P 24145 %

7F CE al. CE a2. CEbl. CE b2 F¥fififig IP 413% %

IGMP g

1t CE a2 [fJ Vlan-interface30 #: M1 _{#f IGMPv2

7t CE b2 ] Vlan-interface40 #: 11_F{lifig IGMPv2

PIMIjfig

1t PE 2 #1 PE 3 T~ M4 1 L2 fifE PIM-SM

£ PE 1 Fl PE 4 (YA 2 M AIRL R 2 1 3548 AE PIM-SM

£ CE al. CE a2. CE bl fil CE b2 ({47 #% 11 LYl fE PIM-SM

PE 2 1 PE 3 [#J Loopback2 4z 1 % HJIT7E AS [1] C-BSR 1 C-RPUIR T T A Al k41D
CE al 1) Loopback0 #1124 VPN a ) C-BSR #l C-RP (JIlx %5 T FrA 41441

CE b1 ) Loopback0 #2125 VPN b [) C-BSR #l C-RP (R4 T A3 414%41)

MSDPIjfig

7 PE 2 11 PE 3 { Loopback % 1 2 [8] # 37 MSDP X 254k
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2. A&

E1-14 ¥ AS B9 MD VPN EcE4H W E

Loop0 Loop0
Vlan-int10 CE al CE b2 Vlan-int40
= g
VPNa £ £ VPND
3 8
>\ S
=
K |8
PE 1
X ol
5 5
> AS 100 AS 200 >
g [s2]
g E
S2 5 § R2
g.;vmn-inmo '
CE b1l CE a2
VPN b VPN a
&4 o |P 3t 21k K& o |P 3t 2k
S1 - 10.11.5.2/24 R1 - 10.11.8.2/24
S2 - 10.11.6.2/24 R 2 - 10.11.7.2/24
PE 1 Vlan-int2 10.10.1.1/24 PE 3 Vlan-int4 10.10.2.1/24
Vlan-int1l 10.11.1.1/24 Vlan-int3 192.168.1.2/24
Vlan-int12 10.11.2.1/24 Loopl 1.1.1.3/32
Loopl 1.1.1.1/32 Loop2 22.22.22.22/32
PE 2 Vlan-int2 10.10.1.2/24 PE 4 Vlan-int4 10.10.2.2/24
Vlan-int3 192.168.1.1/24 Vlan-int13 10.11.3.1/24
Loopl 1.1.1.2/32 Vlan-int14 10.11.4.1/32
Loop2 11.11.11.11/32 Loop2 1.1.1.4/32
CEal Vlan-int10 10.11.5.1/24 CE bl Vlan-int20 10.11.6.1/24
Vlan-int11l 10.11.1.2/24 Vlan-int12 10.11.2.2/24
LoopO 2.2.2.2/32 CE b2 Vlan-int40 10.11.8.1/24
CE a2 Vlan-int30 10.11.7.1/24 Vlan-int14 10.11.4.2/24
Vlan-int13 10.11.3.2/24 LoopO 3.3.3.3/32

3 EmMELR
)

fic # PE 1
# MUE Router ID, fEREZ KIS IP A1k,

<PE1> system-view
[PE1] router id 1.1.1.1
[PE1] multicast routing-enable
[PE1] mpls Isr-id 1.1.1.1

[PE1] mpls
[PE1-mpls]
[PE1] mpls

quit
1dp

[PE1-mpls-1dp] quit
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# Qg VPN s a, AHEE RD Al VPN Target; fffig VPN 5241 a i) IP 418 H, ME
Share-Group Hihik, 48 MTI #:1,

[PE1] ip vpn-instance a

[PE1-vpn-instance-a] route-distinguisher 100:1

[PE1-vpn-instance-a] vpn-target 100:1 export-extcommunity

[PE1-vpn-instance-a] vpn-target 100:1 import-extcommunity

[PE1-vpn-instance-a] multicast routing-enable

[PE1-vpn-instance-a] multicast-domain share-group 239.1.1.1 binding mtunnel O
[PE1-vpn-instance-a] quit

# filg VPN 526 b, HILECE RD M VPN Target; ffifig VPN Sl b ) IP 44k, W&
Share-Group Hiuhl, #85E MTI 1.,

[PE1] ip vpn-instance b

[PE1-vpn-instance-b] route-distinguisher 200:1

[PE1-vpn-instance-b] vpn-target 200:1 export-extcommunity

[PE1-vpn-instance-b] vpn-target 200:1 import-extcommunity

[PE1-vpn-instance-b] multicast routing-enable

[PE1-vpn-instance-b] multicast-domain share-group 239.4.4.4 binding mtunnel 1
[PE1-vpn-instance-b] quit

# AIE SR 1, JFHRE FOK 528800 Multicast tunnel 2871,

[PE1] service-loopback group 1 type multicast-tunnel

# PR AE A RS 1, %P i BB AR OB . LLDP ZhRef NDP Zhg, JEiHmAk
KR4 1,

[PE1] interface gigabitethernetl/0/3

[PE1-GigabitEthernetl/0/3] undo stp enable

[PE1-GigabitEthernetl/0/3] undo ndp enable

[PE1-GigabitEthernetl1/0/3] undo Ildp enable

[PE1-GigabitEthernetl/0/3] port service-loopback group 1

[PE1-GigabitEthernetl/0/3] quit

# 1AM Vlan-interface2 EACHE IP Hifik, fiifE PIM-SM #I LDP fi

[PE1] interface vlan-interface 2

[PE1-VIan-interface2] ip address 10.10.1.1 24

[PE1-VIan-interface2] pim sm

[PE1-VIan-interface2] mpls

[PE1-VIan-interface2] mpls ldp

[PE1-VIan-interface2] quit

# #3210 Vlian-interfacell 5 VPN 329 a #4768, FCE 1P Huhik, JE{EEE PIM-SM.
[PE1] interface vlan-interface 11

[PE1-VIan-interfacell] ip binding vpn-instance a

[PE1-VIan-interfacell] ip address 10.11.1.1 24

[PE1-VIan-interfacell] pim sm

[PE1-VIan-interfacell] quit

# #3210 Vlan-interface12 5 VPN S b 475G, FL'E 1P Hulik, JR{£EE PIM-SM.
[PE1] interface vlan-interface 12

[PE1-VIan-interfacel2] ip binding vpn-instance b

[PE1-VIan-interfacel?] ip address 10.11.2.1 24

[PE1-VIan-interfacel2] pim sm

1-33



[PE1-VIan-interfacel2] quit

# I Loopbackl #2211 IP ik, F{H/E PIM-SM.

[PE1] interface loopback 1

[PE1-LoopBackl] ip address 1.1.1.1 32

[PE1-LoopBackl] pim sm

[PE1-LoopBackl] quit

# ICE BGP thill.

[PE1] bgp 100

[PE1-bgp] group pel-pe2 internal

[PE1-bgp] peer pel-pe2 label-route-capability

[PE1-bgp] peer pel-pe2 connect-interface loopback 1
[PE1-bgp] peer 1.1.1.2 group pel-pe2

[PE1-bgp] group pel-ped external

[PE1-bgp] peer pel-ped4 as-number 200

[PE1-bgp] peer pel-pe4 ebgp-max-hop 255

[PE1-bgp] peer 1.1.1.4 group pel-ped

[PE1-bgp] peer pel-pe4 connect-interface loopback 1
[PE1-bgp] ipv4-family vpn-instance a

[PE1-bgp-a] import-route ospf 2

[PE1-bgp-a] import-route direct

[PE1-bgp-a] quit

[PE1-bgp] ipv4-family vpn-instance b

[PE1-bgp-b] import-route ospf 3

[PE1-bgp-b] import-route direct

[PE1-bgp-b] quit

[PE1-bgp] ipv4-family vpnv4

[PE1-bgp-af-vpnv4] peer 1.1.1.4 enable
[PE1-bgp-af-vpnv4] quit

[PE1-bgp] quit

MPEL LECE T BGP MW4EAZ 5, MTIO R MTIL 32 108400 FH h3R 1530 1P Mok, iZ bkt i &
BGP &4 i & 1) Loopback £z H1i1 IP HublbAH T ; MTIO #211 FIZ 471 PIM P28 5 VPN
S5 a TS AT IR PIM BRSCEAUH A s MTIL £ 1 B2 AT PIM #0388 5 VPN 5245 b Tz AT PIM
IR AYAH ] o

# TL'E OSPF 133,

[PE1] ospf 1

[PE1l-ospf-1] area 0.0.0.0

[PE1-ospf-l-area-0.0.0.0] network 1.1.1.1 0.0.0.0
[PE1l-ospf-1-area-0.0.0.0] network 10.10.0.0 0.0.255.255
[PE1l-ospf-1-area-0.0.0.0] quit

[PEl-ospf-1] quit

[PE1] ospf 2 vpn-instance a

[PE1-ospf-2] import-route bgp

[PEl-ospf-2] area 0.0.0.0

[PE1-ospf-2-area-0.0.0.0] network 10.11.0.0 0.0.255.255
[PE1l-ospf-2-area-0.0.0.0] quit

[PEl-ospf-2] quit

[PE1] ospf 3 vpn-instance b
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[PE1-ospf-3] import-route bgp

[PE1-ospf-3] area 0.0.0.0

[PE1-ospf-3-area-0.0.0.0] network 10.11.0.0 0.0.255.255
[PE1l-ospf-3-area-0.0.0.0] quit

[PE1-ospf-3] quit

() WE PE2

# FLE Router ID, MR MBI IP A8k, HCE MPLS LSRID, JififE LDP fEJ.
<PE2> system-view

[PE2] router id 1.1.1.2

[PE2] multicast routing-enable

[PE2] mpls Isr-id 1.1.1.2

[PE2] mpls

[PE2-mpls] quit

[PE2] mpls Idp

[PE2-mpls-1dp] quit

# {EAMEZM Vlan-interface2 L 1P #uhil, ff5E PIM-SM F1 LDP fEJJ.
[PE2] interface vlan-interface 2
[PE2-VIan-interface2] ip address 10.10.1.2 24
[PE2-VIan-interface2] pim sm

[PE2-VIan-interface2] mpls

[PE2-VIan-interface2] mpls ldp
[PE2-VIan-interface2] quit

# {EA MBI Vian-interface3 LRECE IP Hulik, fiifE PIM-SM HIl MPLS.
[PE2] interface vlan-interface 3
[PE2-VIan-interface3] ip address 192.168.1.1 24
[PE2-VIan-interface3] pim sm

[PE2-VIan-interface3] mpls

[PE2-VIan-interface3] quit

# MU' Loopbackl #1111 IP Mk, JffifE PIM-SM.
[PE2] interface loopback 1

[PE2-LoopBackl] ip address 1.1.1.2 32
[PE2-LoopBackl] pim sm

[PE2-LoopBackl] quit

# fic'E Loopback2 #2111 IP Huhik, JE{#EEE PIM-SM.
[PE2] interface loopback 2

[PE2-LoopBack2] ip address 11.11.11.11 32
[PE2-LoopBack2] pim sm

[PE2-LoopBack2] quit

# I E Loopback2 % 15 22 WS4l i) C-BSR 1 C-RP.
[PE2] pim

[PE2-pim] c-bsr loopback 2

[PE2-pim] c-rp loopback 2

[PE2-pim] quit

# ILE BSR MRSFLT

[PE2] interface vlan-interface 3
[PE2-VIan-interface3] pim bsr-boundary
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[PE2-VIan-interface3] quit

# Fi'E MSDP X454k,

[PE2] msdp

[PE2-msdp] encap-data-enable

[PE2-msdp] peer 1.1.1.3 connect-interface loopback 1

# MOE TS

[PE2] ip route-static 1.1.1.3 32 vlan-interface 3 192.168.1.2
# 1'% BGP thill.

[PE2] bgp 100

[PE2-bgp] import-route ospf 1

[PE2-bgp] group pe2-pel internal

[PE2-bgp] peer pe2-pel route-policy map2 export
[PE2-bgp] peer pe2-pel label-route-capability
[PE2-bgp] peer pe2-pel connect-interface loopback 1
[PE2-bgp] peer 1.1.1.1 group pe2-pel

[PE2-bgp] group pe2-pe3 external

[PE2-bgp] peer pe2-pe3 as-number 200

[PE2-bgp] peer pe2-pe3 route-policy mapl export
[PE2-bgp] peer pe2-pe3 label-route-capability
[PE2-bgp] peer pe2-pe3 connect-interface loopback 1
[PE2-bgp] peer 1.1.1.3 group pe2-pe3

[PE2-bgp] quit

# WL'E OSPF W3,

[PE2] ospf 1

[PE2-0ospf-1] area 0.0.0.0

[PE2-0ospf-1-area-0.0.0.0] network 1.1.1.2 0.0.0.0
[PE2-0spf-1-area-0.0.0.0] network 11.11.11.11 0.0.0.0
[PE2-0ospf-1-area-0.0.0.0] network 10.10.0.0 0.0.255.255
[PE2-0ospf-1-area-0.0.0.0] quit

[PE2-0spf-1] quit

# 0 E M S

[PE2] route-policy mapl permit node 10
[PE2-route-policy] apply mpls-label
[PE2-route-policy] quit

[PE2] route-policy map2 permit node 10
[PE2-route-policy] if-match mpls-label
[PE2-route-policy] apply mpls-label
[PE2-route-policy] quit

(3) [MLE PE3

# ICE Router ID, MR MBI IP A8 T, KCE MPLS LSRID, JififE LDP fEJ).
<PE3> system-view

[PE3] router id 1.1.1.3

[PE3] multicast routing-enable

[PE3] mpls Isr-id 1.1.1.3

[PE3] mpls

[PE3-mpls] quit

[PE3] mpls Idp
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[PE3-mpls-1dp] quit

# {EA MBI Vian-interface4 LRECE IP Hubik, fiifE PIM-SM Al LDP fi¢
[PE3] interface vlan-interface 4
[PE3-VIan-interface4] ip address 10.10.2.1 24
[PE3-VIan-interface4] pim sm

[PE3-VIan-interface4] mpls

[PE3-VIan-interface4] mpls ldp
[PE3-VIan-interface4] quit

# £ A MM Vian-interface3 ERCE 1P Hilik, ffife PIM-SM #il MPLS.
[PE3] interface vlan-interface 3
[PE3-VIan-interface3] ip address 192.168.1.2 24
[PE3-VIan-interface3] pim sm

[PE3-VIan-interface3] mpls

[PE3-VIan-interface3] quit

# Ml & Loopbackl #2 H) IP ik, FH{#kE PIM-SM.
[PE3] interface loopback 1

[PE3-LoopBackl] ip address 1.1.1.3 32
[PE3-LoopBackl] pim sm

[PE3-LoopBackl] quit

# I Loopback2 #2111 IP ik, FH1HHE PIM-SM.
[PE3] interface loopback 2

[PE3-LoopBack2] ip address 22.22.22.22 32
[PE3-LoopBack2] pim sm

[PE3-LoopBack2] quit

# JCE Loopback2 21114 22 M 524l 1) C-BSR I C-RP.
[PE3] pim

[PE3-pim] c-bsr loopback 2

[PE3-pim] c-rp loopback 2

[PE3-pim] quit

# ML BSR MRSSIALT

[PE3] interface vlan-interface 3
[PE3-VIan-interface3] pim bsr-boundary
[PE3-VIan-interface3] quit

# i E MSDP X454

[PE3] msdp

[PE3-msdp] encap-data-enable

[PE3-msdp] peer 1.1.1.2 connect-interface loopback 1

# MOE TS

[PE3] ip route-static 1.1.1.2 32 vlan-interface 3 192.168.1.1
# TL'E BGP Hhill.

[PE3] bgp 200

[PE3-bgp] import-route ospf 1

[PE3-bgp] group pe3-pe4 internal

[PE3-bgp] peer pe3-pe4 route-policy map2 export

[PE3-bgp] peer pe3-pe4 label-route-capability

[PE3-bgp] peer pe3-ped connect-interface loopback 1
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[PE3-bgp] peer 1.1.1.4 group pe3-ped

[PE3-bgp] group pe3-pe2 external

[PE3-bgp] peer pe3-pe2 as-number 100

[PE3-bgp] peer pe3-pe2 route-policy mapl export
[PE3-bgp] peer pe3-pe2 label-route-capability
[PE3-bgp] peer pe3-pe2 connect-interface loopback 1
[PE3-bgp] peer 1.1.1.2 group pe3-pe2

[PE3—-bgp] quit

# fil & OSPF Wrill.

[PE3] ospf 1

[PE3-ospf-1] area 0.0.0.0

[PE3-o0spf-1-area-0.0.0.0] network 1.1.1.3 0.0.0.0
[PE3-o0spf-1-area-0.0.0.0] network 22.22.22.22 0.0.0.0
[PE3-ospf-1-area-0.0.0.0] network 10.10.0.0 0.0.255.255
[PE3-o0spf-1-area-0.0.0.0] quit

[PE3-o0spf-1] quit

# W0 R

[PE3] route-policy mapl permit node 10
[PE3-route-policy] apply mpls-label
[PE3-route-policy] quit

[PE3] route-policy map2 permit node 10
[PE3-route-policy] if-match mpls-label
[PE3-route-policy] apply mpls-label
[PE3-route-policy] quit

(4) FLHE PE4

# B Router ID, ffREA MBI 1P 413k # 1, BLE MPLS LSR ID, JR{iifE LDP fig
<PE4> system-view

[PE4] router id 1.1.1.4

[PE4] multicast routing-enable

[PE4] mpls Isr-id 1.1.1.4

[PE4] mpls

[PE4-mpls] quit

[PE4] mpls ldp

[PE4-mpls-1dp] quit

# filgd VPN 26 a, HILECE RD M VPN Target; ffifie VPN SEfl a (1) IP 44k, W&
Share-Group Huhil:, Z85E MTI 1,

[PE4] ip vpn-instance a

[PE4-vpn-instance-a] route-distinguisher 100:1

[PE4-vpn-instance-a] vpn-target 100:1 export-extcommunity

[PE4-vpn-instance-a] vpn-target 100:1 import-extcommunity

[PE4-vpn-instance-a] multicast routing-enable

[PE4-vpn-instance-a] multicast-domain share-group 239.1.1.1 binding mtunnel O
[PE4-vpn-instance-a] quit

# Qg VPN s:f b, HIHEE RD M VPN Target; ffifie VPN 56 b (1) IP ik, W&
Share-Group Hihik, 45E MTI #:H,

[PE4] ip vpn-instance b

[PE4-vpn-instance-b] route-distinguisher 200:1
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[PE4-vpn-instance-b] vpn-target 200:1 export-extcommunity
[PE4-vpn-instance-b] vpn-target 200:1 import-extcommunity
[PE4-vpn-instance-b] multicast routing-enable

[PE4-vpn-instance-b] multicast-domain share-group 239.4.4.4 binding mtunnel 1
[PE4-vpn-instance-b] quit

# BUENE SRR 1, 4R e k42584 Multicast tunnel 287,

[PE4] service-loopback group 1 type multicast-tunnel

# RPN RBAE RS 1, QP i B AR OB . LLDP Zhefl NDP Zhg, JEk Hom Ak
FFIAIEIA 1,

[PE4] interface gigabitethernetl/0/3

[PE4-GigabitEthernetl/0/3] undo stp enable

[PE4-GigabitEthernetl/0/3] undo ndp enable

[PE4-GigabitEthernetl1/0/3] undo Ildp enable

[PE4-GigabitEthernetl1/0/3] port service-loopback group 1
[PE4-GigabitEthernetl/0/3] quit

# 1AM Vian-interface4 ERCHE 1P Hifik, fiifE PIM-SM #1 LDP fi
[PE4] interface vlan-interface 4
[PE4-VIan-interface4] ip address 10.10.2.2 24
[PE4-VIan-interface4] pim sm

[PE4-VIan-interface4] mpls

[PE4-VIan-interface4] mpls ldp
[PE4-VIan-interface4] quit

# B0 Vlan-interfacel3 5 VPN SEf5] a #EATOCHE, BCE IP ik, JIFfliGE PIM-SM.
[PE4] interface vlan-interface 13
[PE4-VIan-interfacel3] ip binding vpn-instance a
[PE4-VIan-interfacel3] ip address 10.11.3.1 24
[PE4-VIan-interfacel3] pim sm
[PE4-VIan-interfacel3] quit

# ¥4 Vlan-interfacel4 55 VPN S b 24T R, BCE IP #idik, JRHERE PIM-SM.
[PE4] interface vlan-interface 14
[PE4-VIan-interfacel4] ip binding vpn-instance b
[PE4-VIan-interfacel4] ip address 10.11.4.1 24
[PE4-VIan-interfacel4] pim sm
[PE4-VIan-interfaceld] quit

# fic'E Loopbackl 2 0f¢ IP Huhik, JE{#EEE PIM-SM.
[PE4] interface loopback 1

[PE4-LoopBackl] ip address 1.1.1.4 32
[PE4-LoopBackl] pim sm

[PE4-LoopBackl] quit

# ICE BGP i,

[PE4] bgp 200

[PE4-bgp] group ped-pe3 internal

[PE4-bgp] peer pe4-pe3 label-route-capability
[PE4-bgp] peer pe4-pe3 connect-interface loopback 1
[PE4-bgp] peer 1.1.1.3 group ped-pe3

[PE4-bgp] group ped-pel external
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[PE4-bgp]
[PE4-bgp]
[PE4-bgpl
[PE4-bgp]
[PE4—bgp]
[PE4-bgp-a] import-route ospf 2

peer pe4-pel as-number 100

peer ped-pel ebgp-max-hop 255

peer 1.1.1.1 group pe4-pel

peer ped-pel connect-interface loopback 1
ipv4-family vpn-instance a

[PE4-bgp-a] import-route direct

[PE4-bgp-a] quit

[PE4-bgp] ipv4-family vpn-instance b

[PE4-bgp-b] import-route ospf 3

[PE4-bgp-b] import-route direct

[PE4-bgp-b] quit

[PE4—-bgp] ipv4-family vpnv4

[PE4—bgp-af-vpnv4] peer 1.1.1.1 enable

[PE4—-bgp-af-vpnv4] quit

[PE4—bgp] quit

M PE4 LRCE T BGP MK 5, MTIO AT MTIL 38 L0600 ) F B3R5 36 1P Mk, %k 5 &
BGP X 4E KIS T8 & ¥ Loopback # 11¥) IP HihibAf[A]; MTIO #1 EIZ471 PIM B3R 5 VPN
A5 @ AZATI PIM PSR BYAH [F] s MTIL 321 BI2A7 1) PIM P18 E 5 VPN 5249 b iz 471 PIM
PR IYAH [ o

# il & OSPF #pill.

[PE4] ospf 1

[PE4-o0spf-1] area 0.0.0.0

[PE4-ospf-1-area-0.0.0.0]
[PE4-ospf-1l-area-0.0.0.0]
[PE4-ospf-1-area-0.0.0.0]
[PE4-ospf-1] quit

[PE4] ospf 2 vpn-instance
[PE4-o0spf-2] import-route
[PE4-o0spf-2] area 0.0.0.0
[PE4-ospf-2-area-0.0.0.0]
[PE4-ospf-2-area-0.0.0.0]
[PE4-o0spf-2] quit

[PE4] ospf 3 vpn-instance
[PE4-o0spf-3] import-route
[PE4-o0spf-3] area 0.0.0.0
[PE4-ospf-3-area-0.0.0.0]
[PE4-ospf-3-area-0.0.0.0]
[PE4-o0spf-3] quit

(5) ME CEal

# flifie \P A% H .

<CEal> system-view

network 1.1.1.4 0.0.0.0
network 10.10.0.0 0.0.255.255
quit

a
bgp

network 10.11.0.0 0.0.255.255
quit

b
bgp

network 10.11.0.0 0.0.255.255
quit

[CEal] multicast routing-enable
# {E#1 Vlan-interface10 FCE IP #uhik, JHfliGE PIM-SM.

[CEal] interface vlan-interface 10
[CEal-VIan-interfacelO] ip address 10.11.5.1 24
[CEal-VIan-interfacelO] pim sm
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[CEal-VIan-interfacelO] quit

# {e# 1 Vlan-interfacell FFRCE IP Hilik, JHERE PIM-SM.
[CEal] interface vlan-interface 11
[CEal-Vlan-interfacell] ip address 10.11.1.2 24
[CEal-VIan-interfacell] pim sm
[CEal-VIan-interfacell] quit

# Il & Loopbackl #2111 IP ik, F1£GE PIM-SM.
[CEal] interface loopback 1

[CEal-LoopBackl] ip address 2.2.2.2 32
[CEal-LoopBackl] pim sm

[CEal-LoopBackl] quit

# Wit ® Loopbackl #1114 VPN a ] C-BSR #il C-RP.
[CEal] pim

[CEal-pim] c-bsr loopback 1

[CEal-pim] c-rp loopback 1

[CEal-pim] quit

# WL'E OSPF W3,

[CEal] ospf 1

[CEal-ospf-1] area 0.0.0.0
[CEal-ospf-1-area-0.0.0.0] network 2.2.2.2 0.0.0.0
[CEal-ospf-1-area-0.0.0.0] network 10.11.0.0 0.0.255.255
[CEal-ospf-1l-area-0.0.0.0] quit

[CEal-ospf-1] quit

(6) HlE CE bl

# ffE \P 413K .

<CEb1> system-view

[CEb1] multicast routing-enable

# {E¥:1 Vian-interface20 [FCE IP #ihl, JHffiGE PIM-SM.
[CEb1] interface vlan-interface 20
[CEbl1-VIan-interface20] ip address 10.11.6.1 24
[CEbl1-VIan-interface20] pim sm

[CEbl1-VIan-interface20] quit

# 7E3:10 Vlan-interface12 FFCE IP Huhik, JF{ERE PIM-SM.
[CEb1] interface vlan-interface 12
[CEbl1-VIan-interfacel2] ip address 10.11.2.2 24
[CEbl1-VIan-interfacel2] pim sm

[CEbl1-VIan-interfacel2] quit

# il & OSPF Wrill.

[CEb1] ospf 1

[CEbl-o0spf-1] area 0.0.0.0

[CEbl-o0spf-1-area-0.0.0.0] network 10.11.0.0 0.0.255.255
[CEbl-o0spf-1-area-0.0.0.0] quit

[CEbl-o0spf-1] quit

(7) HE CE a2

# fliAE 1P 3%k
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<CEa2> system-view

[CEa2] multicast routing-enable

# {r¥11 Vlan-interface30 [fid'& IP Hihil, ffi#E IGMP Hil PIM-SM.
[CEa2] interface vlan-interface 30
[CEa2-Vlan-interface30] ip address 10.11.7.1 24
[CEa2-VIan-interface30] igmp enable
[CEa2-VIan-interface30] pim sm

[CEa2-VIan-interface30] quit

# {r42 1 Vlan-interface13 FFCE IP Mk, JHfiifE PIM-SM.
[CEa2] interface vlan-interface 13
[CEa2-Vlan-interfacel3] ip address 10.11.3.2 24
[CEa2-VIan-interfacel3] pim sm

[CEa2-VIan-interfacel3] quit

# WL'E OSPF W3l

[CEa2] ospf 1

[CEa2-0spf-1] area 0.0.0.0

[CEa2-ospf-1-area-0.0.0.0] network 10.11.0.0 0.0.255.255
[CEa2-ospf-1-area-0.0.0.0] quit

[CEa2-ospf-1] quit

(8) MLE CE b2

# ffife \P AL3%E% .

<CEb2> system-view

[CEb2] multicast routing-enable

# {E¥ 1 Vian-interface40 L& IP ik, {£/E IGMP I PIM-SM.
[CEb2] interface vlan-interface 40
[CEb2-Vlan-interface40] ip address 10.11.8.1 24
[CEb2-VIan-interface40] igmp enable
[CEb2-VIan-interface40] pim sm
[CEb2-VIan-interface40] quit

# /E#:0 Vlan-interfacel4 FFECE IP #hhik, JR{fifE PIM-SM.
[CEb2] interface vlan-interface 14
[CEb2-VIan-interfaceld4] ip address 10.11.4.2 24
[CEb2-VIan-interfacel4] pim sm
[CEb2-VIan-interfacel4] quit

# Ml & Loopbackl #2 H) IP ik, FH{#kE PIM-SM.
[CEb2] interface loopback 1

[CEb2-LoopBackl] ip address 3.3.3.3 32
[CEb2-LoopBackl] pim sm

[CEb2-LoopBackl] quit

# fic ' Loopbackl #1714 VPN b ] C-BSR 1 C-RP.
[CEb2] pim

[CEb2-pim] c-bsr loopback 1

[CEb2-pim] c-rp loopback 1

[CEb2-pim] quit

# Ti'E OSPF Wi,

[CEb2] ospf 1
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[CEb2-0spf-1] area 0.0.0.0

[CEb2-o0spf-1-area-0.0.0.0] network 3.3.3.3 0.0.0.0
[CEb2-o0spf-1-area-0.0.0.0] network 10.11.0.0 0.0.255.255
[CEb2-0spf-1-area-0.0.0.0] quit

[CEb2-0spf-1] quit

4. WIEEMR

k¥ ] display multicast-domain vpn-instance share-group iy i LA B 45 € VPN 5241 (]
Share-Group 4115 5.

# #F PE 1 L VPN 526 a H A Share-Group 4115 B..

<PE1> display multicast-domain vpn-instance a share-group local
MD local share-group information for VPN-Instance: a

Share-group: 239.1.1.1
MTunnel address: 1.1.1.1

# #F PE1 L VPN 54 b i A Share-Group 4115 E..
<PE1> display multicast-domain vpn-instance b share-group local
MD local share-group information for VPN-Instance: b
Share-group: 239.4.4.4
MTunnel address: 1.1.1.1

# F PE 4 I VPN 524 a ) At Share-Group 4115 B..
<PE4> display multicast-domain vpn-instance a share-group local
MD local share-group information for VPN-Instance: a
Share-group: 239.1.1.1
MTunnel address: 1.1.1.4
# &F PE 4 b VPN 524 b ()4 Share-Group 4115 B«
<PE4> display multicast-domain vpn-instance b share-group local
MD local share-group information for VPN-Instance: b
Share-group: 239.4.4.4
MTunnel address: 1.1.1.4

1.8 & B E$EiRZEH
1.8.1 Fi£E3iShare-MDT

1. HFEM &

ok IERE T Share-MDT, AfA] PE ¥4 FAHIRI VPN S22 8] ek ke PIM 4BJE 96 &

2. 9

o {EAFMK PE %&b, MEM VPN SZ#] 7 ZHE AH [ ) Share-Group Huhb, A4
Share-Group HulikME—FriH—4> Share-MDT, U1HA[E PE 4% LA R VPN SEF AT B &
FHIF ) Share-Group ik, W% VPN SEFI{EANF ] PE 4% Fooik e Share-MDT.

o {EANFM PE W& b, AHIFE VPN S 19542 D 2548 GEAH R 2R L PIM P, P i BT
AR EREAH I SE AL PIM B, IXHFEA REIEWHIEE 7. Share-MDT, A<t PE ¥ & Fli
it PE 4% AR TA VPN 2] LA fe g ikt PIM AR5 55 &R . 5 W7k @57 Share-MDT.
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1.8.2

HNAENET BGP Mk, MTI O A4 6EEI545 1P Hihl; R VPN sl iy /054
O EAFEET PIM BRSL MTIHZ D B PIM B3 BE# B RE, M AR PE 345 HIAH TR VPN
S 2 B 3 NTGES PIM BB S . A5 TG E T PIM AR E R .

3. 3BT 32

(1)

(@)

®3)

(4)

¥ 7 Share-Group Hiik. 11 #r4 display multicast-domain vpn-instance share-group
KA A PE W4 EAHIA I VPN SEE R ECE T AHIH 1) Share-Group ik

K &% 4 VPN S2l &S A 20— M0 FAERE T PIM UMY, AR PE ¥4 EJE TR —
VPN Sl 842 11 R 75 A R T AR RN PIM RS, LAK P ¥4 i &4 00 & 5 fdi e T A1
2R PIM Ph%. #1674 display pim interface verbose & & #&4% 1 L PIM 15 5.
A ks . 4 display ip routing-table ¥ 7 A PE % ) VPN S5 & 754 55k
Wei PE B IR VPN S48 (1 26 45 i 370

Ryt 2 7 E BGP X454k, {74 display bgp peer A& 1l & 11 BGP % 254445 ..

VPN FosE IE R i ST 4RIB IR R

1. MBEI R
VPN S JC i I Aff g v RS 20 5 15 2R
2. O

R VPN ST RE & PIM-SM, 75245 1% VPN 240 1#] BSR 15 KL, 15 WA RS IE 8 37.3% VPN
S 2 R B R

W VPN S RE /& PIM-SM, T2 1% VPN 261 RP {5 5., 0 B A H RP K 53%
ey, APPSR VPN Sl %A IER L PIM AR SR 2, VPN Sl it Jo ik i i g 7 241 4%
B K.

FAM DR 752247 2IAFAM RP 1% i

3. ALIEid 32

(1)

)

®3)

fiiHl display pim bsr-info fir & #5724 4 S A1 VPN 9451 /2 7547 BSR {5 Bh. W RAN77E BSR

ZH, WFHEAE L0 BSR I .

ffi/1] display pim rp-info @425 RP {52 FIEH. WA RP (HE, WHERAZE

M RP [ . A display pim neighbor iy 4 £ 7 23 W FIFA R _F 2 15 1E A it
FEK R

1§ 1 ping A AR DR SR RP Z A2 75 id ik .
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1 MLD Snoopingfit &
1.1 MLD Snoopingf& />

MLD Snooping #& Multicast Listener Discovery Snooping (ZHIFiWr & K BN B KRk, &
JEIBATIE ZE % B IPve ARRLNLH], F T8 BRI IPve 41741 .

1.1.1 MLD Snooping/RI2

1247 MLD Snooping i )2 ¥ &l i X 2 ) MLD $SCEEAT 2087, i E AT MAC 41 3% il g 7 i
WL DGR, AR IXFE B OC Rk 1PV6 41375440 .

W B 1-1 s, 4R AR IE4TMLD Snoopingl, 1PV 2 3EEERIR S R . v T2
W #1217 TMLD Snooping)&, CAIPvE 4L A FE LI SCASE JZH) 1%, i 24l
TR BN

E1-1 —ZFi&&iE1T MLD Snooping Hi /g 897 Lt

IPv6 multicast packet transmission IPv6 multicast packet transmission

without MLD Snooping when MLD Snooping runs

|

|

|

|

|

» | »

Multicast router | Multicast router
|

Source l | Source
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|

Layer 2 switch

P an U Pan ¥

Host A Host C
Receiver Receiver

Host A Host C
Receiver Receiver

Host B

Host B

— > IPv6 multicast packets

MLD Snooping iid — JZ AUk RHE BV RS H E s, TR R BU R 4 AL
. D> T SR MEE )R ROC, T T AT TE

. W55 T IPv6 LRAE B 2 A

. N SEBBE G LR At 2ok 154
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1.1.2 MLD SnoopingEZ#f &

1. MLD Snooping#8 i O

o1 & 1-2 Jfi7n, Router ABEREA R, 7ESwitch AFISwitch B |43 %liz47MLD Snooping, Host A
HiHost CoHEME ML (RNPVE HFFA 1 i1).

[El1-2 MLD Snooping 8 ifs O

Router A Switch A Recelver

GE1/0/1

Switch B

(@) Router port
O Member port

—— > |Pv6 multicast packets

Host D

258 K 1-2, 44— FMLD Snooping#H 2% i AR & -

o sG] (Router Port) : AZH#ell Laf [ — 214K % % (DR ok MLD A ifj#%) — 1k 11,
I Switch A fil Switch B % [ /] GigabitEthernet1/0/1 5 I A8 HH UK A B 46 E (10T 17 % rh 2
iy [ 8IS E % Fh e 1 8138

e A¥EH (Member Port) : XFK IPv6 4LRRA A i 11, SRR A HpL F3g ) 1Pv6 41 RG24 fk i
—U 5 1, 4n Switch A ) GigabitEthernet1/0/2 Al GigabitEthernet1/0/3 ¥ 111, LL 2 Switch
B 1) GigabitEthernet1/0/2 %iij [ . ACHA R A B F BTG i i 1 #8id 5% 72 MLD Snooping
MeREN .

% im
o AP IRE Mt Bk 0 AR 4SS G G R R T, RS Bk g
o o RHERET, AP IRE|MA G BIR R 0l A Ak T |

e f£iE4TT MLD Snooping #) XA, FFA IXE] R M T % 0::0 49 MLD £-i% 20 & 16 4k S, IPV6
PIM Hello & X #43% 1 #RHEARAN A ) A% d 355% 9. A % IPV6 PIM Hello 3R L ¢y e g, w4
L “IP AR BT T4 “IPv6 PIM”

2=}
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2. MLD Snooping#75im O Z L ERT 25

#1-1 MLD Snooping #i7sum A2 L E R 25
ERT8E 28R FEB BT T R TR B $R 3L HBR R A MR B B 4E

AN R HAFA BN M A8 i A RS | YR LR S 00 I MLD ¥

AVEE A | T e bl R A | 2 A 3 ol % 1A K F AR
gt | SR, SRS | WAL ROCRIPYG PIM | T

FH 28 i 1 224k N ) Hellofi 32
M B A FEIPVE A FE 4 I,

AEHH N %3 R B A E R 48, FOl | MLDRRG G R R 1R L
I A T A2 20 2% ok 57 i 11 S AL )

¥ % i 1A MLD
Snooping#% & & H

2y 28 B % i 1)
ZAE I %

i

MLD Snooping 3 @ ZAuE RA4tafsh A e, #A% ORI,

1.1.3 MLD Snooping TE#1#I
1247 7 MLD Snooping A2 AL AN [F] MLD g4 1) B AR AL 2 77 0t F

=
Zﬁ&i&a

AT PR R 493G M 2 SR R At Ak 1, A 0 LR IIAR B 6 e BAATIEM, AR
Bk AIL 143 BeE#A®D” .

1. LiRAEA

MLD 7 12 5 10 ) A 94 B 0 A7 EAL S 6 48 (FF02::1) ik MLD ke 41 A i 3¢, DA i)

PP BT VIR 1PV6 ZH 47 21 (A 1 0

EWCE] MLD %3 41 A v SO, A HebLp ILim L VLAN A Rl 1 LAAR G e B o 1 3k

2%, IR S e D R A

o WIRAERK AR UG N FR P A A% Ah A S thAs i 1, W E BT T iR

o WURAERE AR L AR P AR B XS AR S A 1, WK L 0 B0 B A 1 AR, I
JA BN A E I A5 .

2. MEMRKFR

PURTEOL,  EWLZs 1) MLD A i3 0% MLD 03 6 R R

o M IPv6 BRI EHLE] MLD iR S0s, &R MLD i 51 2k RS 0.

o UUREHEIMALA IPv6 4R, ©2x E5)m MLD & #s Ki% MLD A X R SC LU
WA iZ IPv6 414%& 4 .

FEWCE] MLD Jl 03 X R AR IR SO, ACHM LR LI I VLAN 4 (1974 % e a1V i 2, AZR

SCHERT HENLE K IPV6 41 2kl T HZ R S eI AR R AL P

o UWURATELEZ 1PV A FRAL TR N (1) R R T, MG (5 e eI, 123 VAR DA ) 28 1 7 o
B DA, IR S HE A E I A
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o WERCAFAEZ IPV6 ALIRALITG I (18 AR I, B i 1 A AN 5 i 11, IUPRE 122357 11
VE DA i o s A N2 H i 1 73 rh, IR R sh S A2 I 45

o WUERCAFAEIZ IPVE A FRAL PN N e A, HAL s A4 rp A & i sl &l b 11, U
R ZEN 4.

@ 15t AR

AR MLD AR X £ JRS RGBTy 8558 1 424 k&, B hARSE AL L9 MLD A& R %
AR RIE], o R AEd g Bk 0 TLA % IPV6 AIBLAH s EAL, Xk F A IE]Z4RE
BRIEEIPH T B F 693045, ML R IRATE K SeiX 25 0 TEA % IPV6 2A4520 69 A% 1 EAL.
H K EH LG MLD R X & IRE IR HUH 69 mA22, H AL “IP A58 BE455" F49 “MLD” .

3. BFF4HIES

N TT IPV6 4L 4L, 25l k3% MLD EFFALHRSC, LIm AN 41 #5 # t ds 1 O TF 7 A IPve

AFEAL . AT WM Al b2 1 8] MLD 35 TR SO, 1 58 0K 22 25 0T () IPve 4L% 41T

XoF IV R R TR A AFAE, LA 1PV6 AL 2 ) I 2 T 3 I 1F) HH i 11 4713 v 2 50, 15 12 e A ity

I:l:

o UWUERAALELEZ IPV6 LN ) 3 S R I, BT 1% 1Pv6 ZH 4 2H 0T I A e 2 T i) H iy 11 31 58 v
AT H, AZHRHUANSS AT i e Rz dk S, i L B 25

o WURAFAEZ IPV6 ARLUN NS & R T, HiZ% 1PV L3R 20 I 56 e 2 30 1) H s 11 41 v A
2%, AL RZARSCGEE VLAN NI PTAT 6 ds i e Rt 2. RN, i TR AN AN TE
A R 2RI 1% IPve AURRALI IS e, B AASH LA 22 S 2R % X IPV6
S FR AT ) IV A R T He g 1V B SR P, e T L A e I

4 MLD i3] MLD ST AMRSCE, ATt ENLE S TT 1) 1Pve R4 itk i 5

Wi 1)1 1PV 4k 2H k1% MLD i e 2H A g4 S0 ACHLAE R MLD 45 AL B i SCOm, R

W VLAN PR T A 6 b s st VR 1PV6 AR 2L 10 I R i 1% M 25 o 1 MLD 3 JF 241 5

(B 1 B8 R B A B i 1), ASHALAE FE 2R (] P -

o T B AZ IR T LI NAZARR E 4 AT MLD R 08 RIRE IR, MR R 1R R IS
% \Pv6 LRI R, T S e I 2

o WA MiZity ISR AL A O 4L AT MLD 53 58 R IR SC, MR Rz 1R 2
B 1% IPV6 AR R, TR 2R IR 5, K5 3L I 1PV6 44 I %o B e e T )
Hh g 15136 B o

1.1.4 MLD Snooping Proxying

AT k> B AN MLD R R OSCRTE IR SR, nT LOE S fE g ik 4 FRLE MLD
Snooping Proxying (MLD Snooping fCEE) Ihfig, AGHAEMSACEE R EHLK i 34 AR i 4
SCRES TR SC. BLE T MLD Snooping Proxying ZhAE B4 F5 4 MLD Snooping fUEE 4 4%, 783 F
MR &Rk, ST .
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237 Lk £ MLD Snooping KXEZX & - RA A3, A Xk EH L4 MLD 1 % & IR2&37 5| Huh
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[E1-3 MLD Snooping Proxying £ X &

2> %A MLD Querier
IP network ﬁ? Router A
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Host A Host C
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FotF IPv6 AU SR SR, HAEEz IPve 4R EdR ey

o KRHMTiZIGEE, i NEER ORI, thnl LUER: IPve AR A0 -

1. £ FBEEIPv6 HIEHHER iRm0 3 &

#x1-24 £REE IPv6 HIBHIEIRCRin AT

1RIE

AL
Ap <

A

BENRGHE

system-view

HEAMLD-Snooping i &

mld-snooping
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A
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fil 1 1PV6 21 4k 2 4 SO
iy 1 1L Y& Th e

source-deny port interface-list

SRATOLT . IPVEZL HRE R ST 1y )
AEAL TG PR

2. fEim O L AL B 1Pv6 HIBEIRIR SCRim O T iE
%1-25 #rim O LB E IPv6 RIEHGEIR SR O3 E

1BRIE we 15t BB
ARG system-view
K ﬁﬁ}ig{: UA K interface interface-type interface-number

iy v .
N A g

HENUEO4AE | port-group manual port-group-name

A REIPVE 2L 1 440 1 St
Mg rh g

mld-snooping source-deny

AR TS UL T, IPVEZ 1% s 0 S
i I AL g T RE AL T 5% PR

1.7.4 BEEEZFRHIPVE HIFHIREIR X

RHNPV6 AR EHE R SCE FEAE MLD Snooping e &4 sPANTEAEXT I 3% R T R EE 1Pve 21 38 Kcdle
I, BATHMICEN R AEARFNARRZLI 1PV6 IROCI, IPv6 Fdlidk 3L 21 VLAN W H#E, IXFEa
HIRERI ST 58, MR R
LRI AT PAAEAS L B R B 237 AR A0 1Pve A FE A Rk SCTh g, A HALICRAR A1 1Pve 2 HE 5
RO, Hia gt s s DR, ANE VLAN W) 3o IERASILBOA e h a1, 1Pv6 Hdf i 5L

SWEIE, AR

1-26 7£ VLAN HECEEZF A H IPv6 HIBEIRIRC

RIE e 15t AR
HANRGAE system-view
#EAVLANFE & vlan vlan-id

i 58 5 37 A S0 1PV6
L IREAE R ST RE

mld-snooping drop-unknown

BEAATEIL Y, ZFARFIPVOA HE R D REAL T
RUPIRAS,  BIXR NPV FEE IR SCEAT | 1K

1.7.5 BCEMLDAY 5 K F R &5 4% ST

N JRBARERK B 1PVe AR AL ) MLD & 51 % R AR IR OO, 2o Rz S s I H
=B, X, MRS LR T IPve 4UR4MZ A nt, SHEEN =BRES
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HAERE T MLD B UR R RSB Lh a5, 7E— DA kRN )= e etk 1Pve 41
FEAL A —A MLD 01 R RS SCHE s =2 ek, ARSI = 243 ok A T — 414
AFE MLD JE 53 R AR IR IRIL, SRR LY R 46 (R SO

#1-27 ECE MLD B 5 X F R &R 3CHIHI

HRAE we EER
HANRGAE system-view

#EAMLD-Snooping#t /% | mld-snooping

i fE MLD J% 2 9% R i
oI EE

report-aggregation

BATEUUR s MLDJS R K AR R A RSN D BEAL TAE etk A
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A EE

#£ MLD Snooping 32X & L, Rt R T4 T MLD A % A2 IREIRITH| h 48, R4 L% IPV6
LAIRLAAT T 695 K R TR, AN T 50K B 6943t i% 40 69 3R 2 1R SRS 4 48

1.7.6 BLEimOMARIIPVG HiBHE KE 2

MG IR 1Pve AR K KR, mT AR - AL H s, M 1 i

b
#1-28 ELEIHAMAR IPv6 HIBARAKNE
#BRIE we A
ARG system-view
HANZJZUKMEL | interface interface-type

HAM | CREREEOWE

interface-number

AL
e D ZH AL

port-group manual port-group-name

A —

Fic B o N R IPv6 41 4% 41
BRHCR

mld-snooping group-limit limit [ vlan
vlan-list ]

BT, u I B IPveZH 4% 21
H NEE 1000
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1.7.7

@ 15t AR

FEBLE 5% 12 ANt IPV6 B4E40 R KA E R, 4R Barsm o Lag IPv6 kAT O8 TR EM, £
oA deiZsh O A8 K 6 PR 55 K R A MLD Snooping 44 & & b MMk, %550 F o) ENARE BF # e
N IPV6 413640, A EiZ5m 1 Loy IPv6 4G e X B IRAME A, b, wRigmo LREAHH
ERA#T, RAAKHERA MR EENAZ—K;, WwREZ®D LRE THEMIMA,
RGN B| B EIE R IRE IR LG 2 EATE AN 045 K KA.

Bt B IPv6 HiBHE R

T SERE R SRR, M AT AS e Lkt 1 Pl L 1PV L3R H A T RSB I A L sk 1% ity 1

MIBRE s S94b, AEREEehE e N b, AL _EFT I IPve 21454175 2 A 80 i A7 1PV6

IFEAL AN B g2 A D, RUA Pk InoN—ANBr 6 1Pv6 245 415k 52 12 I R

IPv6 L FRA I U1 208 IPv6 ALFRAKIBNED .

BT LA EABDL, W] LAFE AT AL al s S Ll 1 AT RE 1Pve AR 41 DR A8 4 lalism 1 FnA

(1) 1PV6 215 41 55 i T 21 B 2 (A

o FHUHET IPv6 ALIRAIE IR IIRE, MEHMA M 1Pve 4E4 & H 8 CAFAEM) 1Pv6 4LHE4,
BACHINE AR 1Pv6 Huhikf5 /NP 1PV6 41 RE4 s

o HVKAHMERE IPve AIRRAIEHIhRE, W HB)E SR MLD B 0% R S

1. £ BB EIPv6 HiBAE R

£1-29 £HE IPv6 BiEA R

BRIE we ERA
ARG K] system-view

# AMLD-Snooping it ] mld-snooping

{EREIPVE A HR2H 5 # T fig overflow-replace [vlan vian-list] | gafsm ~, IPVe4LIRALH D e T 55
2. fEim A LR EIPV6 HIBHE 1R
#%*1-30 im0 LECE IPv6 (AIEHE R

BRIE we 15t AR

ARG system-view

HE A %Q%}Eé?}gg interface interface-type interface-number

V] — R

HE i 4100 P port-group manual port-group-name
EREIPVEALIHR AL 1) fiE \r}?;(:]:ﬁgto]opmg overflow-replace [ vian BT, IPvedl FE 4L 1 1)
ReAb T oG PR
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FEAE ARIPV6 LB L0 R D AL AT, SONG S BL E 5k 2 d T 69 IPV6 A% 0 R K E (AR B it
FE AL “L7.6 BuEs% 0 A dIPV6 LI % K337 ), TN IPV6 4R35 28238 oh 485 R A4 34

1.7.8 BLEMLDIRICHY 802.1pfER
AJ DU R A B R 204 MLD ) 3C1F) 802.p 504 o AR HM LI M i 11 & A4 ZE 1), AL i 11
WIHRSCI 802.1p L Se g, ot RIENL S A s (AR S o
1. £ FEEMLDIRCAY 802.1pff R
£1-31 £FHBE MLD #R328Y 802.1p &R

#BRAE we EEA
HEANRGAE system-view
3 AMLD-Snooping i 4] mld-snooping
Bic E MLDHR 3C19802. 1p itk 2% dotlp-priority priority-number BB R, MLDIRCHI802.1pfh sk
4200

2. ZEVLANN B EMLDIR 3CAY 802.1pfi ek
%1-32 7£ VLAN WECE MLD 328 802.1p 54k

81 w5 .8
HANRGAE system-view
HEAVLANFL vlan vlan-id
REEMLD B0 dpfiskar | TLEDNOOPNG  dottp-prionty ST, MDA B021pi %
40

1.7.9 BLEIPv6 HiEF PIsH|RES

IPV6 2147 HT 7 42 il SR Wl 5 i B AT e NS AL b, T BCSR il ste sy, BT A i i 2 A

[ H P A RENSC BIAR IR 1PV AL 3R, AATTTIA 2 BRI % 1Pve 418757 H s 3k 0 H 1o 7252 br Y H

H, H PSR B NS L) RADIUS JIk 25 2% A AE (1 802.1X WAIE), 4 Akl i f5 P AR 4

FH P R R AT A AT SR A, 7 -

o YN IPVE IR H I, THLA KL MLD O E RIRE IR, BN HAH R ZAR S
Jei 6 AR 1PV6 2L IR ZH AN 1PV6 2 5 I s ik 304 T M A A, 57 12 30 Sl R A% 2 ) Fe /R i
TIANZ IPv6 Z1RE4L; BN, AN E %R
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o CUMIMELIERE IPvE AIRE T H I, EHLSKIE MLD BITIRIC, FEAATHMUCENZR S 5T
FAf5e 10 1Pve A HRALAN 1Pve AR IE HEA T S A &, 27 %W 3Gl A 2 W Se vz - =T
% IPv6 A4l I, BAATHMUNG Z %R L

%1-33 BELE IPv6 HiBF PisHISERR
1BIE we i% R
HANRGAE system-view

fdtUser Profile, Jfilk
A User-Profiletf [¥]

user-profile profile-name

LB IPVE4LIR AT #54) | mid-snoopi A -
ey Bccossmolioy acle-number | BETL L BATREIPVELLIRT B bloes, B
FUA DU B AT A2 1 IPVe 41 41

B[P RS quit

user-profile  profile-name ik

% iZ%User Profile
= enable B 0L, User Profilesh T R BHIRGS

= i
e A * user-profile #= user-profile enable 44~ /N4, HHAI “ZoGbAE” T4
“User Profile” .
o IPV6 4% P Az HI RS IPv6 AA4E R R AR EEM, —HFNRANET: THRLATAF
ARG LAIEI= S, F25INE. BRI ESIEH, BB FIAER P AN S BT, BH AL
Fik&sp 0 ey ks S, BFE HIAE. WAL AEH, REcdr R EiE A P g,

1.7.10 BLEMLD SnoopingE#1ERERTIE

I RE MLD Snooping EHLERELDIRE, 7T LMEASHAHLAERS id % IEAE TR IPV6 ALREE 0 1 Rk i
WUEE CEAR PR IPv6 Hidik . 3847 I e RGBS IS TR) A5 ), DAE T I 25 25 B 3 IR B8 = BLadE4 T I g
T PR,

1. £ /B EMLD Snooping £ #1 IR EEIH &E
£1-34 £FHBE MLD Snooping EHIRERTN&E

BR1E me i
HANRGAE system-view
1 AMLD-Snooping it ¥ mld-snooping
A il Bl ing 3 ik
#EEEEMLD Shooping - host-tracking R N o
HURER DI fiE B TEBUT . MLD Snooping EHLER B g ik T~ AR A
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2. ZEVLANHELEMLD Snooping ¥ #1 ER ER Th &€
%1-35 7£ VLAN HEE MLD Snooping E ¥R R AE

1BRIE we 5t RA
ARG K] system-view
HEAVLANAL vlan vian-id
6 VLAN 1y ff f MLD _ _ Lk
Snooping ¥ HLéEhy | Mo SnOOPINg hosttracking ﬁ?iﬁﬁi MLD Snooping 1-HLEREF D) A

1.7.11 EZEMLD Snooping i # & X HIMLD3R L BIDSCPL £ 4K

78 1PV6 #1303k, AL —A 8bit [ Traffic class 7B, I THxiN IP OCIHIRS 25, RFC 2474
XFix 8 4 bit HEAT T 5 X, KT 6 A bit i X DSCP e, fla 24 bit W E A, et
R, DSCP LA n LA M4 ¥ 2 W, At e e 1 2% .

H PR L% MLD Snooping #irsCH & i% 1) MLD 4 SC ) DSCP L5e 4T RLE -

%1-36 LB %ER MLD #3289 DSCP %%

1B1E s i3 8
HANRGME system-view
HE AMLD-Snooping#i & mld-snooping
B R % HIMLD i S HIDSCP Bk
6% dscp dscp-value WAL, RIZIIMLDIR X MIDSCP
hIE2% Jia8

Z
LB BAUR T E AR & A ) MLD 38549 DSCP R AR, TAXT ARAEE &K 49 MLD FR L
#) DSCP £ 8 RS AT15 7K.

1.8 MLD Snooping & 7x FAZE 7

EsE i FRECE G, EATEAE AT display 4] LLERACE )G MLD Snooping HIIEATE L,
W AR o BRI E I ROR .

TE P AL AT reset v & 0] LLE R 1IPV6 4184105 &

#1-37 MLD Snooping & RFI4E$

L
~

=1

=

display mld-snooping group [ vlan vilan-id ] [ slot slot-number ]

EH iNngZA. 1415 E ] . .
£ MLD Snooping#lif5 & [ verbose ][ | { begin | exclude | include } regular-expression ]
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=1

A
AP <

I EMLD Snooping R ER 1 FHLE B

display mld-snooping host vlan vlan-id group ipv6-group-address
[ source ipv6-source-address ] [ slot slot-number ] [| { begin | exclude |
include } regular-expression ]

A IPVEIf S A EMACHIELAF B

display mac-address [ mac-address [ vlan vlan-id ] | [ multicast ] [ vlan
vlan-id ][ count ] ][ | { begin | exclude | include } regular-expression ]

#t & MLD Snooping i Wt £ ft] MLD
WHIFEHE B

display mld-snooping statistics [ | { begin | exclude | include }
regular-expression ]

HBMLD SnoopingH K3 &AL
X

reset mld-snooping group { ipv6-group-address | all } [ vlan vlan-id ]

& FRMLD Snooping Wi W7 2 () fr
MLDHR SCHIZEHE B

reset mld-snooping statistics

% im

A * display mac-address multicast ¢-4-491# @4, HAN “IP koS 5L F8)

“IGMP Snooping” .

reset mld-snooping group 4
1%48 7 MLD 49 VLAN LK.

reset mld-snooping group R 4&

A

AR aH1E 48T MLD Snooping #9 VLAN A 20, st VLAN #&2 E

FRAEIMAGLEK, MAEERESRAGLE.

1.9 MLD Snooping 22 #! fi¢ & 25

1.9.1 IPv6 45 R% B AR E ML A0 & 24451

1. tHME K

& 1-4 Frzs, Router AllidGigabitEthernet1/0/2 i 1% #2IPv6 413%Y5 (Source) , @il
GigabitEthernet1/0/1 % 134 Switch A; Router A FiZ41TMLDv1, Switch A FIZ4TRRA 1 11
MLD Snooping, JfHiRouter A7t iMLDE ##5% .

TERCE, {F Host A Fil Host B i H A Be4Z Uk 41 IPve 4 #R4H FF1E::101 [ IPv6 413k 4k,
Jf H.24 Host A Fll Host B R & A= s Ah i s i e 1Pve 23R8 iy, AT 1IPve 414k4l
FF1E:101 ¥ IPv6 Z1#E%thBEA M THbil ik Switch A [¥3#i I1 GigabitEthernet1/0/3 Fl
GigabitEthernet1/0/4 12, [N, 1 Switch A BRI AR %N 1PV6 3% K B8 F 7%,
BERAEILPTE M VLAN W) 3% .
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2. AW E
El1-4 I1Pv6 tASRRE R A&l EHLANNEL & 4H M &

Receiver
Host A

GE1/0/4 Receiver

Source

GE1/0/2
1::2/64

GE1/01

2001::1/64 GE1/0/1 GE1/0/3

1:1/64 Router A Switch A | ge1/012 Host B

MLD querier
‘ Host C

VLAN 100

I EMEVE

(1) firRe 1Pv6 Ik DiRe, JFECE 1Pve Hilik

R A IIPVE 3 Rk D)Re, JHIZ M [ 1-4 B B %48 D 11IPV6 Mk FIRTEEHC R, HARIL B P
(2) HdE Router A

# 18 HE IPV6 21 4% h, 78 %% 10 A IPv6 PIM-DM, J{:7£ % I GigabitEthernet1/0/1 - {#if MLD.

<RouterA> system-view

[RouterA] multicast ipv6 routing-enable

[RouterA] interface gigabitethernet 1/0/1
[RouterA-GigabitEthernetl1/0/1] mld enable
[RouterA-GigabitEthernetl/0/1] pim ipv6 dm
[RouterA-GigabitEthernetl/0/1] quit

[RouterA] interface gigabitethernet 1/0/2
[RouterA-GigabitEthernetl/0/2] pim ipv6 dm
[RouterA-GigabitEthernetl/0/2] quit

(3) [MCE Switch A

# 4 JRfdi B MLD Snooping-.

<SwitchA> system-view

[SwitchA] mld-snooping

[SwitchA-mld-snooping] quit

# 4 VLAN 100, 5411 GigabitEthernet1/0/1 ¥ GigabitEthernet1/0/4 73 %)% VLAN 5 1Ei%
VLAN P 1§ MLD Snooping, J#EZEFF A% IPv6 4IREE R L D) fE .
[SwitchA] vlan 100

[SwitchA-vIan100] port gigabitethernet 1/0/1 to gigabitethernet 1/0/4
[SwitchA-vIan100] mld-snooping enable

[SwitchA-vlan100] mld-snooping drop-unknown

[SwitchA-vIan100] quit

1-27



# ILE IPV6 4URZ1REJE2%, LAFR A VLAN 100 P 1¢ =LA IPv6 414541 FF1E::101.,
[SwitchA] acl ipv6 number 2001

[SwitchA-acl6-basic-2001] rule permit source ffle::101 128
[SwitchA-acl6-basic-2001] quit

[SwitchA] mld-snooping

[SwitchA-mld-snooping] group-policy 2001 vlan 100

[SwitchA-mld-snooping] quit

# 1+ GigabitEthernet1/0/3 1 GigabitEthernet1/0/4 43 HI L B R VLN IPv6 41 4%41 FF1E::101.
[SwitchA] interface gigabitethernet 1/0/3

[SwitchA-GigabitEthernetl/0/3] mld-snooping host-join ffle::101 vlan 100
[SwitchA-GigabitEthernetl/0/3] quit

[SwitchA] interface gigabitethernet 1/0/4

[SwitchA-GigabitEthernetl/0/4] mld-snooping host-join ffle::101 vlan 100
[SwitchA-GigabitEthernetl/0/4] quit

(4)  RgRCE R

# #F Switch A I VLAN 100 Py MLD Snooping 21 (¥ 74015 5.«

[SwitchA] display mld-snooping group vlan 100 verbose
Total 1 IP Group(s).

Total 1 IP Source(s).-
Total 1 MAC Group(s)-

Port flags: D-Dynamic port, S-Static port, C-Copy port
Subvlan flags: R-Real VLAN, C-Copy VLAN
Vlan(id):100.

Total 1 IP Group(s)-

Total 1 IP Source(s).

Total 1 MAC Group(s).-

Router port(s):total 1 port(s).

GE1/0/1 (D) ( 00:01:30 )
IP group(s):the following ip group(s) match to one mac group.
IP group address:FF1lE::101
(z:, FF1E::101):

Attribute: Host Port

Host port(s):total 2 port(s).
GE1/0/3 (D) ( 00:03:23 )
GE1/0/4 (D) ( 00:04:10 )

MAC group(s):
MAC group address:3333-0000-0101
Host port(s):total 2 port(s).
GE1/0/3
GE1/0/4
HUt AT L, Switch A L [#)3 1 GigabitEthernet1/0/3 F11 GigabitEthernet1/0/4 L& INAN T 1Pv6 41 4%
41 FF1E::101.
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1.9.2 FSim O & 24

1. tHME K

e 11 & 1-5 fiur, Router AlfiilGigabitEthernet1/0/2 i 3% 8:1Pv6 Z14%7F (Source) , ilil
GigabitEthernet1/0/1 i 1% Switch A; Router A Nizf7MLDv1l, Switch A. Switch Bl
Switch C_iz47hiAs 1 fJMLD Snooping, Jf HiRouter A78 4 MLD A ] 2% o

e Host A Fl Host C # IPv6 41#%4H FF1E::101 [ & #00 (Receiver) , ilid¥ Switch C
3 T GigabitEthernet1/0/3 1 GigabitEthernet1/0/5 it & 4 IPv6 21 3% 41 FF1E::101 f{# &
Sl 70 1, ] AR5 1Pv6 7% A A8 A i ok B o vl Sk

o fRWHI T2 STP SFHEEK Z UMM sE I, T G ILIRE,, Switch A—Switch C 1% K 4%
FEIEFAE LR EBLBI, 1Pv6 2 4F5 L Akl il Switch A—Switch B—Switch C #4245 1%
YRIEPAE Switch C Ll BKiE Switch A ()3 1 GigabitEthernet1/0/3 it &
Ak asi O, LURAIE Y Switch A—Switch B—Switch C (8% 4% U BLELIETIN,  1Pv6 41465
AT LU LA il i Switch A—Switch C (1137 4L 2 45 Bl

@ 15t AR

W RAA BB H AR B EHT, AL 4 Switch A—Switch B—Switch C #9342 i LB aF, £ %
Z 55—/ MLD &8 Feve 5L B B T /5, IPV6 2B4% 4038 A #5638 i Switch A—Switch C #9373 124%
B, IPV6 B3GR 4945 S AR X AN A2 o g o i,

A % STP (Spanning Tree Protocol, 4 A ) &9ifm@NE, HANL “ZBHR AR KK iR
Bigg” Feh Amm .

2. tAME
El1-5 g75im O ECE 4 M E

Switch B

Source .
GE1/0/2 GE1/0/1 Switch A
1::2/64 2001::1/64
GE1/0/1
Router A g
1:1/64 MLD querier o
o

Switch C

Host C Host A
Receiver Receiver

VLAN 100 Host B
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I EMEVE

(1) fiifE 1Pv6 Ik DiRe, JFECE 1Pve Hilik

T RE S B A IPV6 B2 R ThRg, HH4% i [ 1-5 i & %582 L IPVe Huhb R T2, HLAARTE B 1 PR
(2) MNdE Router A

# fd e IPV6 1 4% % h, 78 % 3% 10 i A IPv6 PIM-DM, Jf:7¢ 3 1 GigabitEthernet1/0/1 _F{#fE MLD.

<RouterA> system-view

[RouterA] multicast ipv6 routing-enable
[RouterA] interface gigabitethernet 1/0/1
[RouterA-GigabitEthernetl1/0/1] mld enable
[RouterA-GigabitEthernetl/0/1] pim ipv6 dm
[RouterA-GigabitEthernetl/0/1] quit
[RouterA] interface gigabitethernet 1/0/2
[RouterA-GigabitEthernetl/0/2] pim ipv6 dm
[RouterA-GigabitEthernetl/0/2] quit

(3) ML Switch A

# 4= JA{fi i MLD Snooping-

<SwitchA> system-view

[SwitchA] mld-snooping

[SwitchA-mld-snooping] quit

# )% VLAN 100, 4311 GigabitEthernet1/0/1 %1 GigabitEthernet1/0/3 #s N #]1% VLAN 1, JF1E
% VLAN A ffi it MLD Snooping.

[SwitchA] vlan 100

[SwitchA-vIan100] port gigabitethernet 1/0/1 to gigabitethernet 1/0/3
[SwitchA-vIan100] mld-snooping enable

[SwitchA-vlan100] quit

# it GigabitEthernet1/0/3 it & b & A 1% b 2 i 1

[SwitchA] interface gigabitethernet 1/0/3
[SwitchA-GigabitEthernetl1/0/3] mld-snooping static-router-port vlan 100
[SwitchA-GigabitEthernetl/0/3] quit

(4) MHE Switch B

# 4= A {fi & MLD Snooping-

<SwitchB> system-view

[SwitchB] mld-snooping

[SwitchB-mld-snooping] quit

# {14 VLAN 100, #t%i1 GigabitEthernet1/0/1 1 GigabitEthernet1/0/2 ¥ %1% VLAN H1, F7E
% VLAN A ffi it MLD Snooping.

[SwitchB] vlan 100

[SwitchB-vlan100] port gigabitethernet 1/0/1 gigabitethernet 1/0/2

[SwitchB-vlan100] mld-snooping enable
[SwitchB-vlan100] quit

(5) H#E Switch C

# 4= )R {f & MLD Snooping.
<SwitchC> system-view
[SwitchC] mld-snooping
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[SwitchC-mld-snooping] quit

# 61 VLAN 100, 351 GigabitEthernet1/0/1 #| GigabitEthernet1/0/5 s in#i% VLAN 1, JR4E
% VLAN P fifig MLD Snooping.

[SwitchC] vlan 100

[SwitchC-vlan100] port gigabitethernet 1/0/1 to gigabitethernet 1/0/5

[SwitchC-vlan100] mld-snooping enable

[SwitchC-vIan100] quit

# /) WI7E S 1 GigabitEthernet1/0/3 Fil GigabitEthernet1/0/5 FJc & # A M IPv6 41 %41 FF1E::101.
[SwitchC] interface gigabitethernet 1/0/3
[SwitchC-GigabitEthernetl/0/3] mld-snooping static-group ffle::101 vlan 100
[SwitchC-GigabitEthernetl/0/3] quit
[SwitchC] interface gigabitethernet 1/0/5
[SwitchC-GigabitEthernetl/0/5] mld-snooping static-group ffle::101 vlan 100
[SwitchC-GigabitEthernetl/0/5] quit
(6) Fadm e E AR
# #F Switch A - VLAN 100 § MLD Snooping 2L ¥ 7 £ 4115 -
[SwitchA] display mld-snooping group vlan 100 verbose
Total 1 IP Group(s).
Total 1 IP Source(s).-
Total 1 MAC Group(s)-

Port flags: D-Dynamic port, S-Static port, C-Copy port
Subvlan flags: R-Real VLAN, C-Copy VLAN
Vlan(id):100.
Total 1 IP Group(s).-
Total 1 IP Source(s)-
Total 1 MAC Group(s)-
Router port(s):total 2 port(s).
GE1/0/1 (D) ( 00:01:30 )
GE1/0/3 (©))
IP group(s):the following ip group(s) match to one mac group.
IP group address:FF1lE::101
(::, FF1E::101):

Attribute: Host Port
Host port(s):total 1 port(s).
GE1/0/2 (D) ( 00:03:23 )

MAC group(s):
MAC group address:3333-0000-0101
Host port(s):total 1 port(s).
GE1/0/2
Al WL, Switch A _E 3 0 GigabitEthernet1/0/3 T2k 1 i A B 1 a5 1
# f1F Switch C I VLAN 100 ¥ MLD Snooping 411¥1 74015 K -
[SwitchC] display mld-snooping group vlan 100 verbose
Total 1 IP Group(s)-
Total 1 IP Source(s).-
Total 1 MAC Group(s)-
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Port flags: D-Dynamic port, S-Static port, C-Copy port
Subvlan flags: R-Real VLAN, C-Copy VLAN
Vlan(id):100.

Total 1 IP Group(s)-

Total 1 IP Source(s).

Total 1 MAC Group(s).-

Router port(s):total 1 port(s).-

GE1/0/2 (D) ( 00:01:23 )
IP group(s):the following ip group(s) match to one mac group.
IP group address:FF1E::101
(z:, FF1E::101):

Attribute: Host Port

Host port(s):total 2 port(s).
GE1/0/3 ©)
GE1/0/5 ©)

MAC group(s):
MAC group address:3333-0000-0101
Host port(s):total 2 port(s).
GE1/0/3
GE1/0/5

HUt AT WL, Switch C L f#)3 I GigabitEthernet1/0/3 F11 GigabitEthernet1/0/5 L& ik T 1Pv6 41 4%
2 FFLE::101 {525 5 51 vt 1

1.9.3 MLD SnoopingZsif] 28 fic & &4

1. AW FEX

o W16 fiun, A ANEE=E AN Z MG IRE T, 1Pve 41#% Tk Source 1 FlSource 2
43 IPv6 4R ZHFFL1E:: 101 MFF1E::102 £ i%1Pv6 41#%%#i, Host AfHost CE:IPv6 2 4%
ZHFF1E::101 4 # (Receiver) , Host BF1Host DIUJ/&IPv6 H % 4HFFL1E::102 (K4
P B B HIMLDVL, B A8l E#EATIRA 1 IMLD Snooping, Hik#EEIPv6 41
PRV [P Switch Ak 78 2 MLD Snooping £ i # -

o HBIEATIMIAEBAT )2 IPV6 AR R RN K 1Pve B8 /£ VLAN W %, EFTHAS
BBl AR Af e 3 AR50 IPve 4LF% Bl i S b fe
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2. A
[El1-6 MLD Snooping Zif) 82 fic & 48 M [&]

VLAN 100 Source 1 Source 2
1::10/64 1::20/64

Receiver Receiver
GE1/0/2 GE1/0/2
’ GE1/0/1 GE1/0/3 GE1/0/3 GE1/0/1
Host A Switch A Switch B GE1/0/4 Host B
Querier
Receiver Receiver
GE1/0/2
GE1IO/1@ GE1/0/2 GE1/0/3 GE1/0/1

Host D Switch D Switch C Host C

I EMEVE
(1) Hl'E Switch A
# {iGe IPV6 ¥ Kk Difie, JF4R{fifE MLD Snooping.

<SwitchA> system-view

[SwitchA] ipv6

[SwitchA] mld-snooping

[SwitchA-mld-snooping] quit

# )7 VLAN 100, Jf4U I GigabitEthernet1/0/1 %1 GigabitEthernet1/0/3 %3 in%i% VLAN i,
[SwitchA] vlan 100

[SwitchA-vlan100] port gigabitethernet 1/0/1 to gigabitethernet 1/0/3

# 1t VLAN 100 A f# i MLD Snooping, Jffifie A% IPv6 A FE i ST fE -
[SwitchA-vlan100] mld-snooping enable

[SwitchA-vlan100] mld-snooping drop-unknown

# 7t VLAN 100 P {£ & MLD Snooping £ i # .

[SwitchA-vlan100] mld-snooping querier

[SwitchA-vIan100] quit

(2) H'# Switch B

# fiiHE IPv6 ¥ K Dhfg, JF4 )i e MLD Snooping.

<SwitchB> system-view

[SwitchB] ipv6

[SwitchB] mld-snooping

[SwitchB-mld-snooping] quit

# @4 VLAN 100, 4% 0 GigabitEthernet1/0/1 || GigabitEthernet1/0/4 75 %1% VLAN i,
[SwitchB] vlan 100

[SwitchB-vlan100] port gigabitethernet 1/0/1 to gigabitethernet 1/0/4
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# 7E VLAN 100 A {ifit MLD Snooping, J{{iifie Z 7K %N IPv6 2 ik K dhi i SC T g
[SwitchB-vlan100] mld-snooping enable

[SwitchB-vlan100] mld-snooping drop-unknown

[SwitchB-vlan100] quit

Switch C #1 Switch D % 5 Switch B AHAL, e B FENE
(3) KA E AR
24 MLD Snooping frifids T TAEZ 5, BReriids AN T A A B LA el 2 MLD 5 i 20 75 i i
. i Af# ] display mld-snooping statistics #ir4 i LLAE MLD R CHIZEHH S, Bl:
# #1& Switch B B HI MLD fRICHIZETHE B
[SwitchB] display mld-snooping statistics

Received MLD general queries:3.

Received MLDv1l specific queries:O.

Received MLDv1 reports:12.

Received MLD dones:0.

Sent MLDv1l specific queries:O.

Received MLDv2 reports:0.

Received MLDv2 reports with right and wrong records:0.

Received MLDv2 specific queries:O.

Received MLDv2 specific sg queries:0.

Sent MLDv2 specific queries:O.

Sent MLDv2 specific sg queries:0.

Received error MLD messages:O.

1.9.4 MLD Snooping Proxyingfic & Z&15)

1. LA K

e 1 K 1-7 fiur, Router AlfiilGigabitEthernet1/0/2 i 1% 8:1Pv6 Z14%7F (Source) , ilil
GigabitEthernet1/0/1 i 1344 Switch A; Router A Fiz4TMLDv1, Switch A Fig4TiA 1 1)
MLD Snooping, J HiRouter A7 4MLD #1185 .

o JHIPCE, Al Switch A BEWAREE R 1 HLI Router A K% MLD R 5 SCFE JHRSC, B
KUY Router A K MLD Ayl SO ) R ilF MU K
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2. tAME
[E]1-7 MLD Snooping Proxying Bt &40 M &

Receiver
Host A

Source

Receiver
GE1/0/2 GE1/0/1 GE1/0/4
1::2/64 2001::1/64 GEl/O/l@GEl/O/g
1::1/64 Router A Switch A GE1/0/2 Host B

Proxy & Querier

JIII.D Host C

MLD querier

VLAN 100

I EMEVE

(1) HCHE IPv6 Huht

fRE A& IIPVE 3 Rk D)Re, JHIE M [ 1-7 B B &4 D IPV6 Hubk FIRTEE R, HARI B P
(2) HdE Router A

# 18 HE IPV6 21 4% h, 78 %% 10 A IPv6 PIM-DM, J{:7£ % I GigabitEthernet1/0/1 - {#if MLD.

<RouterA> system-view

[RouterA] multicast ipv6 routing-enable

[RouterA] interface gigabitethernet 1/0/1
[RouterA-GigabitEthernetl1/0/1] mld enable
[RouterA-GigabitEthernetl/0/1] pim ipv6 dm
[RouterA-GigabitEthernetl/0/1] quit

[RouterA] interface gigabitethernet 1/0/2
[RouterA-GigabitEthernetl/0/2] pim ipv6 dm
[RouterA-GigabitEthernetl/0/2] quit

(3) [MCE Switch A

# 4 JRfdi B MLD Snooping-.

<SwitchA> system-view

[SwitchA] mld-snooping

[SwitchA-mld-snooping] quit

# 4 VLAN 100, 5411 GigabitEthernet1/0/1 ¥ GigabitEthernet1/0/4 73 %)% VLAN 5 1Ei%
VLAN P ffifit MLD Snooping, Jf-ffifi¢ MLD Snooping Proxying.
[SwitchA] vlan 100

[SwitchA-vIan100] port gigabitethernet 1/0/1 to gigabitethernet 1/0/4
[SwitchA-vIan100] mld-snooping enable

[SwitchA-vlan100] mld-snooping proxying enable
[SwitchA-vIan100] quit
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(4) I E AR
ML E SERU, Host A Fl Host B 73 il &% 41 ik 4 FFLE::101 (¥ MLD JIAFRIC, Switch A Y|
AR SO E R I i 220 1 GigabitEthernet1/0/1 i) Router A A 16 Z AL IR SC. 8 i il
display mld-snooping group #il display mld group #ir4 1] LA%3 51 &% MLD Snooping 211 MLD
M, Hian:
# 1% Switch A _E MLD Snooping 2 115 &«
[SwitchA] display mld-snooping group

Total 1 IP Group(s)-

Total 1 IP Source(s).-
Total 1 MAC Group(s)-

Port flags: D-Dynamic port, S-Static port, C-Copy port, P-PIM port
Subvlan flags: R-Real VLAN, C-Copy VLAN
Vlan(id):100.
Total 1 IP Group(s).-
Total 1 IP Source(s).-
Total 1 MAC Group(s)-
Router port(s):total 1 port(s).-
GE1/0/1 D)
IP group(s):the following ip group(s) match to one mac group.
IP group address:FF1E::101
(::, FF1E::101):
Host port(s):total 2 port(s).
GE1/0/3 D)
GE1/0/4 D)
MAC group(s):
MAC group address:3333-0000-0101
Host port(s):total 2 port(s).
GE1/0/3
GE1/0/4
# #F Router A | MLD 41115 3.
[RouterA] display mld group
Total 1 MLD Group(s).-
Interface group report information
GigabitEthernetl/70/1(2001::1):
Total 1 MLD Group reported
Group Address: FF1E::1
Last Reporter: FE80::2FF:FFFF:FE0O:1
Uptime: 00:00:03
Expires: 00:04:17
1 Host A 3T IPv6 414% 4] FF1E::101 i, [ Switch A & I%iZ41 (1 MLD BR3¢, {HiH T Host B
IR BT, Bt Switch A FEASMIERZ4L, HAZ 1 Router A KX ZA B IFR T, HUEfE
2 21 6 N e 2 TR A B s 1) 81 36 RORs i 1 GigabitEthernet/0/4 By . 3 {E ] display
mld-snooping group 7% 1 LLZE A MLD Snooping 4111158, fil4n:
# 714 Switch A I MLD Snooping 21 115 E..
[SwitchA] display mld-snooping group
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Total 1 IP Group(s)-
Total 1 IP Source(s).
Total 1 MAC Group(s)-
Port flags: D-Dynamic port, S-Static port, C-Copy port, P-PIM port
Subvlan flags: R-Real VLAN, C-Copy VLAN
Vlan(id):100.
Total 1 IP Group(s).-
Total 1 IP Source(s).
Total 1 MAC Group(s).-
Router port(s):total 1 port(s).-
GE1/0/1 D)
IP group(s):the following ip group(s) match to one mac group.
IP group address:FF1E::101
(::, FF1E::101):
Host port(s):total 1 port(s).
GE1/0/3 D)
MAC group(s):
MAC group address:3333-0000-0101
Host port(s):total 1 port(s).
GE1/0/3

1.9.5 IPv6 {Hi&R 54H1EFH RIS H Rk BS Bl & 251

1. AR EK

o WK 1-8 iR, —JEACHMLSwitch A%y 5iE it HVian-interface101 flVian-interface102 %
2IPv6 413k Source 1 FliSource 2, it HVian-interface103 ZE#RADIUSR %25, Jfil
it % 1 Vian-interface104 &4 — 242 #flSwitch B; Switch A Fiz2fTMLDv1, Switch B Liz
ATHRAS 1 FIMLD Snooping, % #27ESwitch A L [{IPV6 4137 5 A% £ 76 Switch B_E i EHLHEE
1 802.1XHEATINIE »

o IHIdfE Switch A _LACHE IPv6 k= HIKNG, 251kl Source 2 &4t IPv6e 41441 FF1E::101
(f IPve AFRARIEA ML, WidfE Switch B EECE IPve %] Fhil s, (i

(Receiver) Host A HEEIIAEFF IPve 418k FF1E::101.
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2. A
E1-8 IPv6 {AIEIR S54A1E A P HI RS EC E A M

Source 1
1::1/64
GE1/0/1
Source 2 GE1/072 Vian-int101 Switch B Receiver
Vlan-int102 1::2/24

2::2/64 GE1/0/1 GE1/0/3

GE1/0/4

GE1/0/3 Vlan-'l'nt1o4

2::1/64 Vlan-int103 2001::1/64
3:2/64 | Switch A

GE1/0/2

RADIUS server

3::1/64 Host B VLAN 104

3.EETE

(1) FdE 1Pk

i RE B (KIPVS 56K Thiie, I [ 1-8 Tl B %4 L I1Pv6 Mk RIRT 28 K3, LRI B it FEms
(2) HE Switch A

# 43 A1 VLAN 101~104, 5-K; 5% I GigabitEthernet1/0/1~ GigabitEthernet1/0/4 % X il A\ VLAN
101~104 1,

<SwitchA> system-view

[SwitchA] vlian 101

[SwitchA-vlan101] port gigabitethernet 1/0/1
[SwitchA-vlan101] quit

[SwitchA] vlian 102

[SwitchA-vlan102] port gigabitethernet 1/0/2
[SwitchA-vlan102] quit

[SwitchA] vlian 103

[SwitchA-vlan103] port gigabitethernet 1/0/3
[SwitchA-vlan103] quit

[SwitchA] vlan 104

[SwitchA-vlan104] port gigabitethernet 1/0/4
[SwitchA-vlan104] quit

# e IPv6 414k, 7810 Vlan-interface101. Vlan-interface102 1 Vlan-interface104 I {#fi
IPv6 PIM-DM, Jf-7E#: 1 Vlan-interface104 i §E MLD.
[SwitchA] multicast ipv6 routing-enable

[SwitchA] interface vlan-interface 101
[SwitchA-VIan-interfacelOl] pim ipv6 dm
[SwitchA-VIan-interfacelOl] quit

[SwitchA] interface vlan-interface 102
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[SwitchA-VIan-interfacel02] pim ipv6 dm

[SwitchA-Vlan-interfacel02] quit

[SwitchA] interface vlan-interface 104

[SwitchA-VIan-interfacel04] pim ipv6 dm

[SwitchA-Vlan-interfacel04] mld enable

[SwitchA-VIan-interfacel04] quit

# G4 4 policyl i) QoS Mg, ALK E IPv6 41#EVR 2::1 1) IPv6 4 #E Xk i IPv6 414
FF1E:101 Ki%.

[SwitchA] acl ipv6 number 3001

[SwitchA-acl6-adv-3001] rule permit udp source 2::1 128 destination ffle::101 128
[SwitchA-acl6-adv-3001] quit

[SwitchA] traffic classifier classifierl

[SwitchA-classifier-classifierl] if-match acl ipv6é 3001

[SwitchA-classifier-classifierl] quit

[SwitchA] traffic behavior behaviorl

[SwitchA-behavior-behaviorl] filter deny

[SwitchA-behavior-behaviorl] quit

[SwitchA] qos policy policyl

[SwitchA-gospolicy-policyl] classifier classifierl behavior behaviorl
[SwitchA-gospolicy-policyl] quit

# B4k profilel [¥) User Profile, 7£i% User Profile K% [Tl QoS %% policyl, Jf##i% User Profile
B

[SwitchA] user-profile profilel

[SwitchA-user-profile-profilel] qos apply policy policyl inbound
[SwitchA-user-profile-profilel] quit

[SwitchA] user-profile profilel enable

# Q4 h schemel (1) RADIUS iAIF 7%, FLE RADIUS JIR% 851257 extended 275 475
F RADIUS WAFHZAUR S S FITE S IR S5 16 1P Huhkd4 0k 301, JEmes sl 1233215 JFRE K
%45 RADIUS JIeg5 4 1] 7 44 ANty S iy 144

[SwitchA] radius scheme schemel

[SwitchA-radius-schemel] server-type extended

[SwitchA-radius-schemel] primary authentication 3::1

[SwitchA-radius-schemel] key authentication 123321

[SwitchA-radius-schemel] primary accounting 3::1

[SwitchA-radius-schemel] key accounting 123321

[SwitchA-radius-schemel] user-name-format without-domain

[SwitchA-radius-schemel] quit

# 01#4 4 domainl M) ISP 18, #55¢ lan-access JHI/" ) RADIUS iAilE. #ZAURITH 27 340
schemel: JF¥HiZididia & RGHE 1 ISP 5,

[SwitchA] domain domainl

[SwitchA-isp-domianl] authentication lan-access radius-scheme schemel
[SwitchA-isp-domianl] authorization lan-access radius-scheme schemel
[SwitchA-isp-domianl] accounting lan-access radius-scheme schemel

[SwitchA-isp-domianl] quit

[SwitchA] domain default enable domainl

# 4 JRfHRE 802.1X, £ I GigabitEthernet1/0/1 A GigabitEthernet1/0/2 |43 il #i fE 802.1X.
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[SwitchA] dotlx

[SwitchA] interface gigabitethernet 1/0/1
[SwitchA-GigabitEthernetl/0/1] dotlx
[SwitchA-GigabitEthernetl/0/1] quit
[SwitchA] interface gigabitethernet 1/0/2
[SwitchA-GigabitEthernetl/0/2] dotlx
[SwitchA-GigabitEthernetl/0/2] quit

(3) Ml'E Switch B
# 4 JRfdi B MLD Snooping-.

<SwitchB> system-view

[SwitchB] mld-snooping

[SwitchB-mld-snooping] quit

# I VLAN 104 40U 1 GigabitEthernet1/0/1 %] GigabitEthernet1/0/3 7% %1% VLAN ;5 7£i%
VLAN P 1iifig¢ MLD Snooping.

[SwitchB] vlan 104

[SwitchB-vlan104] port gigabitethernet 1/0/1 to gigabitethernet 1/0/3

[SwitchB-vlan104] mld-snooping enable

[SwitchB-vlan104] quit

# 4 A profile2 ff) User Profile, 7£i% User Profile NACE H AVEH U INAJE T IPV6 4%
FF1E::101, Jf¥%i% User Profile i .

[SwitchB] acl ipv6 number 2001

[SwitchB-acl6-basic-2001] rule permit source ffle::101 128

[SwitchB-acl6-basic-2001] quit

[SwitchB] user-profile profile2

[SwitchB-user-profile-profile2] mld-snooping access-policy 2001
[SwitchB-user-profile-profile2] quit

[SwitchB] user-profile profile2 enable

# Q44 scheme?2 [f] RADIUS AIE 7%, BilE RADIUS 445112874 extended 28 $R@
= RADIUS W IFHZAUIR S 28 R 2 R 45 #5100 1P Hhdik 352 3101, JLstss 0 321123; JHCE K ik
25 RADIUS JIR 5543 (1 FH 7 4 ANl BBl 44

[SwitchB] radius scheme scheme2

[SwitchB-radius-scheme2] server-type extended
[SwitchB-radius-scheme2] primBry authentication 3::1
[SwitchB-radius-scheme2] key authentication 321123
[SwitchB-radius-scheme2] primary accounting 3::1
[SwitchB-radius-scheme2] key accounting 321123
[SwitchB-radius-scheme2] user-name-format without-domain
[SwitchB-radius-scheme2] quit

# A4 4 domain2 [ ISP i, f&:& lan-access /'] RADIUS iAilE. FEAUAITE 3% 07 %34 4
scheme2; J¥%IRIEE K RS WA ISP 1.

[SwitchB] domain domain2

[SwitchB-isp-domian2] authentication lan-access radius-scheme scheme2
[SwitchB-isp-domian2] authorization lan-access radius-scheme scheme2
[SwitchB-isp-domian2] accounting lan-access radius-scheme scheme2
[SwitchB-isp-domian2] quit

[SwitchB] domain default enable domain2
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# 4R filifiE 802.1X, Jf{EiM 1 GigabitEthernet1/0/2 1 GigabitEthernet1/0/3 |4y fil{fifig 802.1X.
[SwitchB] dotlx

[SwitchB] interface gigabitethernet 1/0/2

[SwitchB-GigabitEthernetl/0/2] dotlx

[SwitchB-GigabitEthernetl/0/2] quit

[SwitchB] interface gigabitethernet 1/0/3

[SwitchB-GigabitEthernetl/0/3] dotlx

[SwitchB-GigabitEthernetl/0/3] quit

(4) & RADIUS %5 2%
i 7E RADIUS JIR %% #% F3E47 5 Switch A FI Switch B A% M LS, BAARL & i 5 7] 2% RADIUS
IR 55 2% A TG T
(5) IR E SR
Bic B 5E B, BT 1 1Pv6 AR5 J5F1 H ' EHL#R 17 RADIUS 4 #% A 802. X AIIE « 4 iEm il Ji5
Source 1 |1 IPv6 414541 FF1E::101. Source 2 [i] IPv6 41#%4] FF1E::102 435l KIEAF (1) 1Pv6 41
FEEE, M0 Host A 20 2 7 % 1Pve 413k 4 FFAE::101 Al FF1E::102 fnA . ililf# i display
mld-snooping group iy 4 A LA MLD Snooping 411115 5«
# X% Switch B I VLAN 104 § MLD Snooping ZH 114115 KL .
[SwitchB] display mld-snooping group vlan 104 verbose

Total 1 IP Group(s)-

Total 1 IP Source(s).
Total 1 MAC Group(s)-

Port flags: D-Dynamic port, S-Static port, C-Copy port
Subvlan flags: R-Real VLAN, C-Copy VLAN
Vlan(id):100.

Total 1 IP Group(s).-

Total 1 IP Source(s).-

Total 1 MAC Group(s).-

Router port(s):total 1 port(s).-

GE1/0/1 (D) ( 00:01:30 )
IP group(s):the following ip group(s) match to one mac group.
IP group address:FF1E::101
(::, FF1E::101):

Attribute: Host Port
Host port(s):total 1 port(s).
GE1/0/3 (D) ( 00:04:10 )

MAC group(s):
MAC group address:3333-0000-0101
Host port(s):total 1 port(s).
GE1/0/3
Al WL, Switch B _Ef#)3  GigabitEthernet1/0/3 Ui T IPV6 414k 2H FF1E:: 101, ifii A& Il IPV6
%A FFLE:102.,
BEJE BT B R ERE iR, Source 2 tHIFUA ] IPV6 ZH4k4] FFLE::101 &% IPve 4% 5ds . JEit
{§if{] display multicast ipv6 forwarding-table fiy4 il L& 1Pv6 4% 5 K £ 15 H:

# & Switch A 5% IPv6 413%41 FF1E::101 (1) IPv6 4134 Kk K5 8.,
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[SwitchA] display multicast ipv6 forwarding-table ffle::101
IPv6 Multicast Forwarding Table

Total 1 entry

Total 1 entry matched
00001. (1::1, FF1E::101)
MID: 0, Flags: 0x0:0
Uptime: 00:08:32, Timeout in: 00:03:26
Incoming interface: Vlan-interfacelOl
List of 1 outgoing interfaces:
1: Vlan-interfacelO4
Matched 19648 packets(20512512 bytes), Wrong If O packets
Forwarded 19648 packets(20512512 bytes)
HIE AT I, Switch A FRA IPv6 41441 (1:1, FFLE:101) (KR FIN, KA IPv6 4 3E54
(2:1, FF1E:101) ML RARIT, i) Source 2 KAk IPv6 1441 FF1E::101 () IPv6 41 HR 4 i
REE N 45 o

1.10 % WLECE $Eim g5
1.10.1 KM AL Z2LAE

1. MPET KR

KA fESHL MLD snooping — =4 L fiE -

2. o H

MLD Snooping % f7 fili fit .

3. AbIBiE 72

(1) f#H display current-configuration iy %2 #% MLD Snooping FIZ1TRZ

(2) WREEAHE MLD Snooping, W7 HEfE RGN T mid-snooping iy 44> R fig
MLD Snooping, #XJ5#E VLAN #L &~ 1§ ] mid-snooping enable iy 4 ffifit VLAN P[] MLD
Snooping.

() W IUEEA /LA VLAN A& MLD Snooping, U X #7E VLAN #LEFAE A
mld-snooping enable &I VLAN A ) MLD Snooping.

1.10.2 EEEHYIPVE HIBE B A ER]

1. MEHR
B & T 1Pv6 A2 Sms, H A EAUINA RSy 5 (1) 1IPve L3k 4L, (H MR AT LAk 2 kA ey
IPV6 2RI IPV6 2 % 5 .

2. O
. IPv6 ACL #i UL & A 1E#ff 5
. IPV6 ZH 75 40 S s 3 AN 1E i 5
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BATEREZFEARA 1Pv6 AL Bl S Thfe, AR m 1L v sking 2 S K 1Pve 4R Hdla i 3
CBIOR SN 1PV6 AR BRSO #) 3k

3. 3BT 32

(1) 1# 1 display acl ipv6 fir 425 & Tl & 1) IPv6 ACL ¥UI, K67y 215 5 Fr S S Bl IPv6 4
PRI Y8 MG AR T 5 o

(2) 7r MLD-Snooping #i I BAH N 3 AL R display this fiv &2 E &N H T 1IE
IPV6 234 el . in i ¥cAy, i group-policy 5% mid-snooping group-policy fir 4 W
FHIERTE) 1PV6 ZH 464 5k .

(38) ¥ display current-configuration iy F & 15 AL e 2 77 AR 50 1Pv6 4LIR AP i SC I D
WA e, 4L mld-snooping drop-unknown fir - G 2= FE AR 41 IPV6 ZH 3604547
.

1.11 3%

1.11.1 ZHRALAFIPVE LRIE IR SCRY IR MR AR

SCHF MLD Snooping DIReIAC ML BE T =2 1PV A% )5, 7EAS R 11 B0 6 #-Ff IPve 4146
ISR SRR BEAT 2 5o HARBEIU A

1)

WAL HATRET MLD, S([HIffiEE T MLD A1 IPv6 PIM:

X1 MLD #03C,  ARAER SIS K JLAE B AH B 1 2)) 25 1 0 iy 1) B0 745 6 248 i 11 5
X1 1PV6 PIM Hello #R3C, Sk LA 4 AH BV K1 311245 6 b 4 iy 11 6

WERAZ AL HATRE T 1PV6 PIM:

X1 MLD #R3C, KM E R AR SCHE VLAN WHEATT 1

X1 1Pv6 PIM Hello #1532, Ay JCHEAH N R 228 2% 2 i 1 o
TEASHHL E OGP MLD

WRARALEE 1PV6 PIM, UM B3 T 7 51785 15 D i 1V RN B 25 % E a1 5

WER CATRE 1IPv6 PIM,  IUMMBR A B b3 s 11, U0k BE B8 2% h 48 i

% m

FALRE T Z & IPV6 44534 o AL L, #5128 44 display mid group port-info k& A = &%

o1z &, A % display mld group port-info 44t @A, HAIL “IP LAIEGLSLE” T
“MLD”

(4)

EARZ N EIS ] IPv6 PIM It
TR ARALHE MLD, UM 5 2 2 % H o it 11
R B HE MLD, WILREE BT 80285 1 53 ity 11 RN 20y 2% 6 bh 2 i 11
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H X

1 IPV6 PIM SNOOPINGELEE -+ vreererrrseesestrne e 1-1
1.1 IPV6 PIM SNOOPINGTHIAT «eererereresesesesisissts 1-1

1.2 JiLELIPVE PIM SNOOPINQ «+eeeseseressesrssststessissi s 1-2

1.3 IPV6 PIM SN0OPINg i 7 FTGED T «veereeeeii 1-3

1.4 1PV6 PIM SN0OPing B R Fr B 2SI - eeveeeeee e 1-3

1.5 5 TLTTE I B AEBEF] +vvevneresersnsessese st s 1-6
1.5.1 AZHHIAFESZIIPYE PIM SNOOPINGIIFE «-verveereerersemeeseee e 1-6
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1 IPv6 PIM Snoopingfic &

1.1 IPv6 PIM Snooping &/t

IPv6 PIM Snooping +& IPv6 Protocol Independent Multicast Snooping (IPv6 WM < EHi )
TRIFR, 1247 IPv6 PIM Snooping [ 2 #6201 1Pv6 PIM PSR SCHEAT 7047, A 4
WO SR I 3 S I BAH A (1) IPve 44 A e ity BLSEBL IPv6 4L FR SCI RS 1 4 A o

E1-1 —Ri&&IiE1T IPv6 PIM Snooping B /& BIXT Lk

IPv6 multicast packet transmission
when MLD Snooping runs only

IPv6 multicast packet transmission when
MLD Snooping and IPv6 PIM Snooping both run

Source 1 Source 2 Source 1 Source 2

IPv6 PIM v IPv6 PIM IPv6 PIM v IPv6 PIM
router 1 router 2 router 1 router 2
IPv6 PIM - .. IPv6 PIM IPv6 PIM IPv6 PIM
router 3 router 4 router 3  router 4

Receiver 1 Receiver 2 Receiver 1 Receiver 2
————— |Pv6 multicast packets (S1, G1)  ---------- » Join message (S1, G1)
—» |IPv6 multicast packets (S2, G2)  ---------- » Join message (S2, G2)

B 1-1 . 1Pv6e 413 YR Source 1 fllSource 2 43717 1Pv6 413%41G1 MG2 K i%IPv6 41 3E5d,

MReceiver 1 fIReceiver 2 M43l Z2G1 FIG2 i, —FZ W& FiEH A 1PvE PIMIS fH#s 1) v 1

#B )& T[] —~VLAN:

o MR 4 HIZ4T MLD Snooping i, ‘Bl IPV6 PIM i HH#% & Hi1#) IPv6 PIM Hello
SCRYEY K E A ), PR IPve AR R SC R VLAN PR BT AT % e 2 i 1 % s et
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FHEZEALN) IPV6 PIM B3RS0, WIZE VLAN P 3% Rk, JEi8 IPv6 PIM i Has & 517
Baletisk, #ERBIFTA 1PV PIM B3R SCAT IPVe 4R 511 3

o Y TEWAIINIZAT T MLD Snooping 1 IPv6 PIM Snooping I, ‘& il il IPv6 PIM
ar R 1PV PIM BRSGRSOR T i S Balicdisik,  WIMPRAT I KK 1PV PIM i Hh 2 T 4E
Fy i AN ZAR R IPV6 L3 e Je T, A 1Pv6 PIM B SR SR IPV6 41 B4R SC i
RS R A HICTE R K 1PV6 PIM B i, AT 154 17 I 447 5«

F
o % MLD Snooping #e# W 854 0 49ifm/ %3, EAL “IP BB B45F” T4 “MLD

Snooping” .
e A X IPV6 PIM 9@/ 22, #HAN “IPA4&RE45F T4 “IPv6 PIM”.

1.2 E.EIPv6 PIM Snooping

ERE SR VLAN W) IPv6 PIM Snooping I, &5 £/l E5e 4 RiffiRe IPv6 & iR MLD
Snooping, #AJ57E1% VLAN Pl MLD Snooping #1 IPv6 PIM Snooping.

#%1-1 BLE IPv6 PIM Snooping

BRAE g LA

HARGHLE system-view

S IR EIPVE L K T fit ipv6 ik
BN R, IPVeEE B IReAb TR A&

ST RE ing, i Wik

éHﬁHBML.D S‘Inlooplng, RN mld-snooping _ n

MLD-Snooping#}. /4] BBl R, MLD Snooping4t T35 IR &

BRI ARG quit

HEAVLANHE K vlan vlan-id

FEVLANA i BEMLD Snooping mld-snooping enable TSR, VLAN FIMLD Snooping/h
TRMRES

fE VLAN W ffi fig IPv6 PIM ik

<8 v . o

Snooping . pim-snooping ipvé enable | 4 1, VLAN P HIPV6 PIM Snooping
AT RIS
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g ks

e # # mld-snooping ## mld-snooping enable 444 i£mA-%, HH I “IP DG AL +

#9 “MLD Snooping” .

e £ VLAN W1£45 7 IPv6 PIM Snooping Z /&, IPv6 PIM Snooping # ¢ 2 £ & Fi% VLAN #)3% o

LA

e f& IPV6 2045 VLAN #4-F VLAN A 1% 4% IPv6 PIM Snooping k. A % IPv6 2145 VLAN #93# 4m
NG, FHAL “IP BB EIEF” F49 “IPv6 2135 VLAN”,

o HIFHETHEE IPV6 PIM Snooping 2 fE4g ARALEY W 2443 , 5 £ HBICE M6 2% IPV6 PIM %4
LB E AN AR (jp-pkt-size) #9m K KE KT IPV6 3542 MTU, H KB E AN/ 4
R GFEMA L, FHAL “IPAFBREIET” T4 “IPv6 PIM”.

1.3 IPv6 PIM Snooping & 75 FAZE 7

e FIARCE )G, AT RAE NPT display i 1l LU RACE J5 IPv6 PIM Snooping 118171
o, B AR W E B IR E AR .

EH P ALE T AT reset dr 4 Al LLE R IPv6 PIM Snooping 148 1HE &

#%1-2 IPv6 PIM Snooping & RF14E$P

1RIE

A
i<

& 1Pv6 PIM Snooping {145 & 5 &

display pim-snooping ipv6 neighbor [ vlan vlan-id ] [ slot
slot-number ] [ | { begin | exclude | include } regular-expression ]

#EIPv6 PIM Snooping I # Hi15 B

display pim-snooping ipv6 routing-table [ vlan vlan-id ] [ slot
slot-number ] [ | { begin | exclude | include } regular-expression ]

1% IPv6 PIM Snooping%i Ut £ 1 PIM

display pim-snooping ipv6 statistics [ | { begin | exclude |

WXHIGHE B include } regular-expression ]

VEG ing W5 1 2 11 . ) . o

;EE/Z’;ZZ;;{IQ/IESnOOpmg JrEIHIPIM reset pim-snooping ipv6 statistics
NEIN [ER

1.4 IPv6 PIM Snooping &2 ZY fip & %&£ 471

1. A EK

e 11 & 1-2 7R, Router AFIRouter B4 [ [ GigabitEthernet1/0/1 #1534z 1Pv6 21 #& 5
Source 1 fliSource 2; Router CFIRouter D% H [{]GigabitEthernet1/0/1 $ 114 5 & Bl &

Receiver 1 #1 Receiver 2 ;

Router A. Router B . Router C il Router D % [ 1

GigabitEthernet1/0/2 £ 14518 i Switch ATLi% .

e Source 1 fil Source 2 43t IPv6 ZH4%4] FF1E::101 Il FF2E::101 k% IPv6 ZH 4% 5,
Receiver 1 #il Receiver 2 |4 50K H 1Pv6 41#%4H FF1E::101 1 FF2E::101 ] IPv6 Z13%
¥#5: Router C FIl Router D 4 [ ¥) GigabitEthernet1/0/1 #2111 - #8iz4T MLD, Router A.
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Router B. Router C flI Router D I #f iz 17 IPv6 PIM-SM, Jf i Router A [1]
GigabitEthernet1/0/2 #1174 C-BSR I C-RP.

e ke Switch A L& MLD Snooping A1 IPv6 PIM Snooping, 1§ Switch A ¥ IPv6 PIM 1t}
WORSCF IPV6 ZH 3RS 0 S0 U e AT B RU T SR IR 5 4

2. A E

[El1-2 IPv6 PIM Snooping #2fig & ¢H ] [£]

Source 1

Router A Router C Receiver 1

1::100/64 3::100/64

GE1/0/1 GE1/0/3

GE1/0/2 GE1/0/4

Source 2 Receiver 2

GE1/0/1 GE1/0/1

2::100/64 Router B Router D 4::100/64

I METE

(1) fiifE IPv6 ¥ Kk Thke, JFECE IPv6 Hblik

e & WA PV 7 R Dhfe, JH4aci (& 1-2 FUE 24 H 1)IPve Ml FIRT 8 B, HARTC B FEmg
(2) M 'E Router A

# flifiE IPV6 Z14% %, 76532 1 _F{fifiE IPv6 PIM-SM, JfK-#% 1 GigabitEthernet1/0/2 fid & & C-BSR
1 C-RP.

<RouterA> system-view

[RouterA] multicast ipv6 routing-enable
[RouterA] interface gigabitethernet 1/0/1
[RouterA-GigabitEthernetl/0/1] pim ipv6 sm
[RouterA-GigabitEthernetl/0/1] quit
[RouterA] interface gigabitethernet 1/0/2
[RouterA-GigabitEthernetl/0/2] pim ipv6 sm
[RouterA-GigabitEthernetl/0/2] quit
[RouterA] pim ipv6

[RouterA-pim6] c-bsr 1001::1
[RouterA-pim6] c-rp 1001::1

(3) M.E Router B

# fliHe IPve ks, /&40 FAERE IPv6 PIM-SM,

<RouterB> system-view
[RouterB] multicast ipv6 routing-enable
[RouterB] interface gigabitethernet 1/0/1
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[RouterB-GigabitEthernetl/0/1] pim ipv6 sm
[RouterB-GigabitEthernetl/0/1] quit

[RouterB] interface gigabitethernet 1/0/2
[RouterB-GigabitEthernetl/0/2] pim ipv6 sm

(4) TNd#E Router C
# 1FRE IPV6 3% % h, £E %42 1 _FAFRE IPv6 PIM-SM, -7 #2 1 GigabitEthernet1/0/1 i MLD.

<RouterC> system-view

[RouterC] multicast ipv6 routing-enable
[RouterC] interface gigabitethernet 1/0/1
[RouterC-GigabitEthernetl/0/1] pim ipv6 sm
[RouterC-GigabitEthernetl1/0/1] mld enable
[RouterC-GigabitEthernetl/0/1] quit
[RouterC] interface gigabitethernet 1/0/2
[RouterC-GigabitEthernetl/0/2] pim ipv6 sm

(5) ‘% Router D

Router D [{Ji¢ & 55 Router C #1111, Fic & L FEm .
(6) A Switch A

# 4> )R {f g MLD Snooping.

<SwitchA> system-view

[SwitchA] mld-snooping

[SwitchA-mld-snooping] quit

# €% VLAN 100, %50 GigabitEthernet1/0/1 % GigabitEthernet1/0/4 75 %)% VLAN H; 7Ei%
VLAN W ffifit¢ MLD Snooping #ll IPv6 PIM Snooping.

[SwitchA] vlan 100

[SwitchA-vIan100] port gigabitethernet 1/0/1 to gigabitethernet 1/0/4

[SwitchA-vlan100] mld-snooping enable

[SwitchA-vIan100] pim-snooping ipv6 enable

[SwitchA-vIan100] quit

(7) RERCERCR
# #r7 Switch A - VLAN 100 J IPv6 PIM Snooping )45 & 15 & -
[SwitchA] display pim-snooping ipv6 neighbor vlan 100

Total number of neighbors: 4

VLAN 1D: 100
Total number of neighbors: 4
Neighbor Port Expires Option Flags
FE80::1 GE1/0/1 02:02:23 LAN Prune Delay
FE80::2 GE1/0/2 03:00:05 LAN Prune Delay
FE80::3 GE1/0/3 02:22:13 LAN Prune Delay
FE80::4 GE1/0/4 03:07:22 LAN Prune Delay

A L, Router A. Router B. Router C Fl Router D 2 [A]#S%E 7k T IPv6 PIM Snooping 48 )&
# 75%& Switch A - VLAN 100 } IPv6 PIM Snooping I H 15 & .

[SwitchA] display pim-snooping ipv6 routing-table vlan 100 slot 1
Total 2 entry(ies)
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FSM Flag: NI-no info, J-join, PP-prune pending

VLAN ID: 100
Total 2 entry(ies)
(*, FF1E::101)
Upstream neighbor: FE80::1
Upstream port: GE1/0/1
Total number of downstream ports: 1
1: GE1/0/3
Expires: 00:03:01, FSM: J
(*, FF2E::101)
Upstream neighbor: FE80::2
Upstream port: GE1/0/2
Total number of downstream ports: 1
1: GE1/0/4
Expires: 00:01:05, FSM: J
H AT UL, Switch A ¥ 1) Router C 5k IPv6 Z14%41 FF1E::101 (¥ IPv6 413%%4k, 17 Router D #%
K 1Pv6 A% 4H FF2E::101 ¥ IPv6 2 4% 54 -

1.5 & EEEIRZHG
1.5.1 KIEHAEELIMIPV6 PIM SnoopingLii&E

1. BUEI K

WML AESZIL IPV6 PIM Snooping Zhfit .

2. 54

MLD Snooping ¥ IPv6 PIM Snooping ¥ 17 fili fit .

3. A 3B S 7S

(1) fi#H display current-configuration iy 4 #& MLD Snooping 1 IPv6 PIM Snooping Ifiz41T
)U\(/;é%o

(2) WREAAEE MLD Snooping, 1557 R ALK MM A mld-snooping fiv &4 i g MLD
Snooping, #XJ57E VLAN ¥ R 43-514£ Ff mld-snooping enable 1 pim-snooping ipv6
enable fir41fifiE VLAN A [f] MLD Snooping 1 IPv6 PIM Snooping.

(3) KA fliEE IPv6 PIM Snooping, &7 VLAN # &~ 1ii ] pim-snooping ipv6 enable iy 4>
ffi§€ VLAN 1] IPv6 PIM Snooping.

1.5.2 #4592 TiiFIPv6e PIMES 28 o5 Uk 2l IPv6 LR iE LR

1. MR

TEAT 53 INTBY AR SCI M 28, 553 Tl IPv6 PIM i FH 28 TGVEIC R 1Pve 41 7k 254 .

2. o

IPv6 PIM Snooping AfEx 43 i SCHEAT TR 4L, BRI JE i 4 b 43 B I BY BEAR S 855 (19 R eIk &
N T IRUERGEDIREIE R, HAERE > I BIA AR SCAE VLAN 4%, I 284 VLAN N 3EEZ IPv6
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PIM Snooping ZZ#ALIK T A IPvE PIM [ i #s E#ES IEIIARSCIRIGE ), DAARUE AR STA )™

&5 o IONTBY AR SCT Ao U7 AE RS IR IZBE I IPVe PIM B 2%, # 3% 0050 oA/

BRSO 23 5L e 1PV PIM B FHER IR : W5 1PVv6 PIM % 45 1Pv6 413k

K, AHHRER ISR SR AN, A%t aR e R IPve L% B

3. AbIEH TR

(1) 7F IPv6 PIM % 1 #%3% 4% IPv6 PIM Snooping A2 #4342 H_FAd ] pim ipv6 hello-option
neighbor-tracking iy & fif G 48 & EREE Th BE -

(2)  WRAFAEASRERS A REAR JE R ERTHAE ) IPV6 PIM 2% th %, 2% ] IPv6 PIM Snooping A2 #:41
) IPv6 PIM Snooping Zhf.
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H X

1 IPVG ZHFEV AN TS - vvvreerrrrrree ittt ettt e e 1-1
1.1 IPVB ZHFEVLANTA AT «ovveereerreesreeitieiiiiitt ittt b et e et e e e b e e be e be e s e e s 1-1
1.2 IPV6 Z1FEVLANBC B AT G5 ThI A] «rerrrerrrrrrreeers et 1-3
1.3 BB FE T TFVLANIIPYE ZHFEVLAN e oreeereetieitie ittt et be e s 1-3

130 I VAR A oveeeeeeee e et 1-3
1.3.2 BB IE T FVLANTTIPYE ZLFEVLAN v veereeteentieitit ittt bbb 1-3
1.4 T BT I8 T IIPVYE ZHFEVLAN «reerrereerattaie sttt 1-4
I L OSSOSO 1-4
R e el I I 2 PP 1-4
1.4.3 FLEIPVE ZHIFEVLANR [ orereeereeeeeinire e 1-5
1.5 [t & 1Pv6 Z1FEVLANPIMLD Snooping#% & T KI5 KB ER: - veveeeerereeesee 1-6
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1 IPv6 H#EVLANAL &
1.1 IPv64EIEVLANTE /Y

wE 1-1 fioR, fERSIPve 4% ik 7 AT, )8 TASIRIVLAN EHLIHost A Host BFiIHost C
[ AR ] —IPve LR 4L, —)2# 4% (Router A) FHEEIPV6 414% S £ FH I VLAN (3=
PUITE FIVLAND RSl 54y — 24 (Switch A). XFEREIS R T #5 s IR, WS =1
g VNN RAE R

E1-1 KIE{T IPv6 £B1% VLAN BT HY IPv6 (BB HIE L4

—— » IPv6 Multicast packets VLAN 2
(0 viAN2 ,
—» ‘ -
0 vians — Nodtn.
Host A
0 viaN4
VLAN 3
Receiver
Host B
Source Router A Switch A
MLD querier
VLAN 4

(——( Receiver
Host C

ATLME ] 1PV 41 VLAN Dy REMR XA il /2 )23 ERCE T IPve 414% VLAN J5, =2
M IPve AR AL IPv6 414k VLAN NSy kik gy 2%, MANAEREA P VLAN
Wy, MM TR, Wk 7 =SS,

IPv6 ZH 3% VLAN A LL R Py SR C 7 2K

1. EFFVLANEIIPvE 4A#EVLAN

N & 1-2 o, Bl EHLHost A Host BATHost C43 J& A~ 6 11 H ' VLAN. ££ Switch A F Bt & VLAN
10 KIPv6 413EVLAN, 14T 14 H P VLANES B E A i%IPve 413EVLANKI T-VLAN, JE7EIPve 413%
VLANWH{§§EMLD Snooping-
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E1-2 £FF VLAN By IPv6 £H3%& VLAN T~ =&

— > |Pv6 Multicast packets

(0 VLAN 10 (IPv6 Multicast VLAN)

VLAN 2

(0 VIAN2 ,
—’ ‘ -
D vians —— Recelver
Host A
0 ViAN4
VLAN 3
— -sg (——( ) (——0 Receiver
If:m 3 Host B
Source Router A Switch A
MLD querier
VLAN 4
_‘ Receiver
Host C

e & 525, MLD Snooping #57E IPv6 413% VLAN thstt i 2 LI3E T 4647, 1 AE &1 VLAN
F Y AT RS . X FE, Router A A IPve 413K HURAE IPV6 414% VLAN & Hl— 1y ity
Switch A Bi 7], Switch A 2234300 K 251% IPv6 413% VLAN P L 2500 11 T VLAN,

2. EFimOAIPv6 4A#EVLAN

K& 1-3 fros, 20 EHLHost A, Host BFIHost C43 @ AS[Af# ] 7 VLAN, Switch A & 1114 H
Fut 1 CREEERE EHLR G ) 328 Hybrid2$ %, #ESwitch A L EVLAN 10 S41Pv6 ZH#EVLAN, ¥
B 7 s D #ES A I 2iZ1IPve HIEVLANY, JEEIPve 414&VLANARIATA A ) VLAN P #B Al GEMLD
Snooping.

E1-3 EFixOHRY IPv6 2HiE VLAN "=

—— > |Pv6 Multicast packets VLAN 2
("0 VLAN10 (IPv6 Multicast VLAN)
(——0 Receiver
Host A
VLAN 3
GE1/0/2
— > L (— 0 2 (——0 Receiver
=S s, Host B
ROUTER GE1/0/1 "4 GE1/0/3 os
Source Router A Switch A | Ge1/0/4
MLD querier
VLAN 4
(——0 Receiver
Host C

BOE SERE, 2 Switch A B H 7t T2k B =AU MLD 4RSCE!, 4 84T F 1Pve 41#% VLAN
) Tag Ff_[i%4y MLD #rifl g8, 4% MLD Snooping il il PLZE IPV6 ZH3E VLAN H 5t i b ity 11 R
P B TS 4Ed7 . IXFE, Router A JLFFHE IPV6 41IEEEAE 1Pv6 413% VLAN P & iil—4y ki
25 Switch A Bim], Switch A 2% H 43 Kk 451% I1Pv6 41#% VLAN A 18 T % 04 i 11 o
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% i

e A % MLD Snooping #9484 B &, VARIAW 355% 1 Fa ik 0 5% 0 69N, HAIN “IP L4
Ei8F” F465 “MLD Snooping” .

e A % VLAN Tag t9i¥@/N%2, HANL “ZBEHR-AKM IR BT 749 “VLAN”.

1.2 IPv62BIBEVLANEL B{EL &1

%1-1 IPv6 2BiE VLAN BLBELE N
REEE i BB ELTTg

[En

ficl B I T VLANIPVE 4 FEVLAN 1.3
F L FH P o 1 ZH ik 4.

it 5 1PV6 4 4% VLAN 11

=
~
N

B B 3T O IPVE 2] FEVLAN

=
~
w

[EnY
)]

At B IPVE 4 #EVLANIMLD Snooping# & 22 1 ) fe KA Al

% im
E XS ERIRELE T AT F VLAN A58 F 5% 0 49 IPv6 2845 VLAN, ) AL F 3% 49 IPv6 284% VLAN
PR A A

1.3 BB EFFVLANAIIPV6ZEIEVLAN

1.31 BiEEE

{ERCEAET 7 VLAN (1) IPv6 414 VLAN Z i, 58 L FAESS:
o ffifit IPVv6 K ThE
o GUEAHMN VLAN
o {EAKECE A IPV6 ZH3% VLAN ¥ VLAN A fiifit MLD Snooping

1.3.2 BLEHA T FVLANBIIPVE AEVLAN

T 5E T EHE A VLAN BUE A IPV6 418 VLAN, FREEH P VLAN @ In#i% 1Pve 414% VLAN P, fif
Hpk IPv6 4H4% VLAN f T VLAN,
F1-2 BEEETF VLAN 89 IPv6 ¢B3%E VLAN

1BRIE we it AR

HANRGAE system-view
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#HR1E we AR

AL 45 EVLAN S IPVE4LFEVLAN, | multicast-vlan  ipve | 2%
IFEENIPVBLLAEVLANTL K] vian-id BRTEBL R, VLANAS EIPVEZ #EVLAN

[0 1IPV6ZH & VLAN N 78 Il T-VLAN subvlan vlan-list
J AT, IPVeZFEVLAN & TVLAN

2 i
o HEOAEFLT IPV6 L1355 | 695 & £ R AFBBLE IPV6 284% VLAN,

o ZFE A IPV6 203% VLAN #9452 VLAN L4147 .

o ZRmZ| IPV6 £04% VLAN W 69-F VLAN 60448, B RFE£ IPV6 204% VLAN € IPV6 4045
VLAN #)-F VLAN.

o IPV6 2845 VLAN A -F VLAN ¢4 %30 R1FA8 it A %k 4.

1.4 B EETixOAJIPVv62ZEIEVLAN

ERCE T30 ) IPVv6 ZH4% VLAN ), 75850 S 4 H o D@, AR5 PR EC & 4 10 P i
2] IPve 414% VLAN N,

E?mm
o AAHFKARNFO R ERESET LA F#aBLE A IPV6 4845 VLAN 4955 0,

o —EVAMHuME THRE R LA 0K, —EEAEOHNE T E BT A5
5 0 ZLAL I T a9 B B x$ S AT 3% 0 4L 6 BT 5% 1 A AL

1.4.1 BiEEE

FERCE L To6 1) 1PV ZH4% VLAN 21, /7 5L T 55

o ffifit IPVv6 K ThE

o GUEAHMN VLAN

o {EAKECE A IPV6 ZH3% VLAN ¥ VLAN A fiifit MLD Snooping
o {EFTAMA VLAN WA HE MLD Snooping

1.42 BEEERPmARMY

A e 1 Hybrid 2874, 5o/ P VLAN 4R SCE L, #48 VLAN S H BT s i P VLAN,
R, BCE 7 o D RVF IPV6 418 VLAN RSO Tag ik . X Ff, 2kt IPve 4155
VLAN W2k B L3 #14 IPv6 413% VLAN Tag ) IPv6 ZLI% 5 Sy, 243 Tag 284 )5 15 1)
T K
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*1-3 EEERFPwmOREMY

BRAE i 15 BB
ARG system-view

HEANZJRURM
W REAEN

oA e

IR

interface interface-type interface-number

HEA S H A0

port-group manual port-group-name

TR

W P g ) B B 2 A
JHybrid2 4

port link-type hybrid

B R, um E R EE T
Access T

Wc 5 FH S 48 VLAN
J9 LT JE I FVLAN

port hybrid pvid vlan vlan-id

B 50, Hybrid 3% O 8 B4
VLAN4VLAN 1

SVFIPV6 4 #EVLANGE i
Frld, BT Tag

port hybrid vlan vlan-id-list untagged

B 50N, Hybridim O R R
VLAN 1 it

@ 15 AR

A % port link-type. port hybrid pvid vlan #= port hybrid vlan §-4-¢4i% 4 /)~43,

BAR-AKR RIS 5E” T8 “VLAN” .

AN &

1.4.3 B EIPv6 2B#FVLANIE O

BT EAE AN VLAN FCE N IPv6e ZH4% VLAN, FR5 P im s in 3% 1Pve 24H4% VLAN —Ek
A LLFE IPV6 414 VLAN Wi 1, o a] PAAES O _EFe e oA E K IPve 218k VLAN——IX P Fh it

FLJ A

1. 7£1Pv6 A3EVLAN A BL & IPv6 ZH1EVLANIR O
F1-4 7£ IPv6 4B1%E VLAN REBECE IPv6 2H#E VLAN i[O

RIE wE 15 BB

HANRGAE system-view
FiC 45 5 VLAN 4 PV AL #EVLAN, . . . ik
vy ; multicast-vlan ipv6 vlan-id
FFEENIPVEZH % VLANAL K P BB EEBLR, VLANTS 2 IPV6ZH #EVLAN
1] IPVEZH #5VLAN P 78 n i &1 t interface-list Lk
1IPV64 RNy ort interface-lis

e P BT F, IPVHLIRVLAN S A




2. im0 _EEEIPv6 A% VLAN O
#1-5 iR O LA E IPv6 2B3%E VLAN im0

#B1E we LRA
HARGHLE system-view
AL B 42 VLAN y IPVE 41 VLAN, , , , L
33 AIPVEZH JEVLANFLE] multicast-vlan ipv6 vlan-id B MR, VLANAS 2
IPV6414EVLAN
Y EE quit
HE A ﬁﬁ%g};{gmg*}z interface interface-type interface-number
orE = — A —
WL =R
HE v AL port-group manual port-group-name
& e i BT JE T IPVE 2 #EVLAN port multicast-vlan ipv6 vlan-id BASTERTR, O AETAE
T IPVEALHEVLAN

% i
o HEOALELT IPV6 4Bt 6435 & L R A AR E IPV6 414% VLAN.

o ZFELE H IPV6 204% VLAN #9452 VLAN X504 45 .
o —/ANmu RALET—A IPv6 4145 VLAN.

1.5 BLEIPv6EIEVLANKMLD Snoopingst & RINAI & A2

FH P AT LLR# IPV6 414% VLAN A MLD Snooping % & K i i KR, 414 IPv6 Z14% VLAN
Yer RIS BOA B KBRS, B A TROIER IR I, B R A R I s T TR .

#1-6 BE IPv6 A& VLAN [ MLD Snooping ¥ % RN & AHE

1R we AR

HARGAE system-view -

i & 1Pv6 41 # VLAN A MLD | multicast-vlan ipv6 entry-limit T ‘
Snooping# K& B KK | limit Bea UL . IPV6 iﬂ Tﬁi)VI;AN N MLD
Snooping#% & F T I K H & 1000
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2 m

FE4F IPV6 284% VLAN # MLD Snooping 3£ % % R 69,k K3 478 B AT, 4o RFT A IPV6 2045 VLAN
NEGRRAEHRCRTT BB, AABRTAF MRS RER, 1251128 BRI CHLEN LR
R, AL R4k A 2 09 R OR .

1.6 IPv62B#EVLAN S 7= 0t 7

TESE R EIRRCE 5, FEATE AL N HUT display iy 2 LB /RBCE S 1IPv6 414% VLAN s f7 150,
A A B s BIAER & RO,
%1-7 IPv6 2Bi%E VLAN RRFn4EA

1BRE we
= iy display multicast-vlan ipv6 [ vlan-id ] [ | { begin | exclude
BAIPVOLLHFVLANIf £ | include } regular-expression ]

1.7 IPv6ZEIEVLANEL B B 2645
1.7.1 EFFVLANEIIPVE LHIBEVLANFD B 2451

1. AR EE K

e B 1-4 Fi7”, Router Aifiid i 1 GigabitEthernet1/0/1 3 #2IPv6 3% 5 (Source) , Wit
I1GigabitEthernet1/0/2 i #:Switch A; Router A Fiz4MLDv1, Switch A~Switch C L#iz
AThCAS 1 [JMLD Snooping, JfHiRouter A7 *iMLD A i #%

o IPv6 41K IPv6 414l FFLE::101 k1% IPv6 41#% %45, Host A~Host D #fi/&1% IPv6 41
A EcE (Receiver) , H4lJE T VLAN 2~VLAN 5.,

o Wi Switch A _FELE LT 1 VLAN 1) IPv6 £413% VLAN, 1{f Router A ifiid IPv6 414% VLAN
] Switch A F23 @ ANE 7 VLAN (1 EWL & IPV6 4135 58k .
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2. A [E
El1-4 £FF VLAN # IPv6 A& VLAN ECELHM
Source MLD querier

GE1/0/1 Router A
1::2/64

GE1/0/2
2001::1/64

GE1/0/1

Switch A

Switch B G, Switch C

\‘M)QN

GE1/0/2

&WI“N

GE1/0/3 GE1/0/2 GE1/0/3

Receiver
Host D

Receiver
Host C

Receiver
Host B

Receiver
Host A

VLAN 2 VLAN 3 VLAN 4 VLAN 5

I EMEDE

(1) fiifE IPv6 ¥ Kk Thke, JFECE IPv6 Hilik

e & WA PV 7 R De, JH4acie (& 1-4 BUE #4546 H 1)IPve Ml FIRTZE A R, HARTC B FEmg
(2) M'E Router A

# 14 A IPv6 413% % 111, E&4% 0 EAFRE IPv6 PIM-DM, JE7E AL T GigabitEthernet1/0/2 | 1g
fit MLD.

<RouterA> system-view

[RouterA] multicast ipv6 routing-enable
[RouterA] interface gigabitethernet 1/0/1
[RouterA-GigabitEthernetl/0/1] pim ipv6 dm
[RouterA-GigabitEthernetl/0/1] quit
[RouterA] interface gigabitethernet 1/0/2
[RouterA-GigabitEthernetl/0/2] pim ipv6 dm
[RouterA-GigabitEthernetl/0/2] mld enable
(3) [MCE Switch A

# 4Rl it MLD Snooping-

<SwitchA> system-view

[SwitchA] mld-snooping
[SwitchA-mld-snooping] quit

# Il VLAN 2~VLAN 5,

[SwitchA] vlan 2 to 5
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# ML B % 1 GigabitEthernet1/0/2 24 Trunk 3 1, Jf f8iF VLAN 2 F1 VLAN 3 iid .
[SwitchA] interface gigabitethernet 1/0/2

[SwitchA-GigabitEthernetl/0/2] port link-type trunk
[SwitchA-GigabitEthernetl/0/2] port trunk permit vlan 2 3
[SwitchA-GigabitEthernetl/0/2] quit

# it E i 1 GigabitEthernet1/0/3 24 Trunk i 11, Ff F8¥F VLAN 4 Fil VLAN 5 185 .
[SwitchA] interface gigabitethernet 1/0/3

[SwitchA-GigabitEthernetl/0/3] port link-type trunk
[SwitchA-GigabitEthernetl/0/3] port trunk permit vlan 4 5
[SwitchA-GigabitEthernetl/0/3] quit

# G VLAN 10, i1 GigabitEthernetl/0/1 #n%Ei% VLAN 1, Jf#£i% VLAN W figE MLD
Snooping.

[SwitchA] vlan 10

[SwitchA-vlanl0] port gigabitethernet 1/0/1

[SwitchA-vlan10] mld-snooping enable

[SwitchA-vIanl0] quit

# ML & VLAN 10 2 IPv6 414% VLAN, J£4 VLAN 2~VLAN 5 #{ L & 24 1% IPv6 41 #% VLAN )1 VLAN.
[SwitchA] multicast-vlan ipv6 10

[SwitchA-ipv6-mvlan-10] subvlan 2 to 5

[SwitchA-ipv6-mvlan-10] quit

(4) FE Switch B

# 4> )R {f & MLD Snooping.

<SwitchB> system-view

[SwitchB] mld-snooping

[SwitchB-mld-snooping] quit

# 00 VLAN 2, 511 GigabitEthernetl/0/2 #sIn#i% VLAN H, Jf7Ei% VLAN Wflifig MLD
Snooping.

[SwitchB] vlan 2

[SwitchB-vlan2] port gigabitethernet 1/0/2

[SwitchB-vlan2] mld-snooping enable

[SwitchB-vlan2] quit

# Qi VLAN 3, {1 GigabitEthernetl/0/3 ¥ n#|i% VLAN ', Jf7Ei% VLAN P{figE MLD
Snooping.

[SwitchB] vlan 3

[SwitchB-vlan3] port gigabitethernet 1/0/3

[SwitchB-vlan3] mld-snooping enable

[SwitchB-vlan3] quit

# it E i 1 GigabitEthernet1/0/1 24 Trunk w11, F£ F8¥F VLAN 2 Fil VLAN 3 185l .

[SwitchB] interface gigabitethernet 1/0/1

[SwitchB-GigabitEthernetl/0/1] port link-type trunk

[SwitchB-GigabitEthernetl/0/1] port trunk permit vlan 2 3

(5) M Switch C

Switch C fICE 5 Switch B AL, & il FEmg .

(6) KO HCE AR

# 71 F Switch A T4 IPv6 414% VLAN {5 & .
1-9



[SwitchA] display multicast-vlan ipv6
Total 1 IPv6 multicast-vlan(s)

IPv6 Multicast vlan 10
subvlan list:
vlan 2-5
port list:
no port
# 75%& Switch A - MLD Snooping ZH &40 (1145 B«
[SwitchA] display mld-snooping group
Total 5 IP Group(s).
Total 5 IP Source(s).
Total 5 MAC Group(s)-

Port flags: D-Dynamic port, S-Static port, C-Copy port, P-PIM port
Subvlan flags: R-Real VLAN, C-Copy VLAN
Vian(id):2.
Total 1 IP Group(s)-
Total 1 IP Source(s).-
Total 1 MAC Group(s)-
Router port(s):total 0 port(s).-
IP group(s):the following ip group(s) match to one mac group.
IP group address:FF1E::101
(::, FF1E::101):
Host port(s):total 1 port(s).
GE1/0/2 D)
MAC group(s):
MAC group address:3333-0000-0101
Host port(s):total 1 port(s).
GE1/0/2

Vlan(id):3.
Total 1 IP Group(s)-
Total 1 IP Source(s).
Total 1 MAC Group(s).-
Router port(s):total 0 port(s).
IP group(s):the following ip group(s) match to one mac group.
IP group address:FF1E::101
(::, FF1E::101):
Host port(s):total 1 port(s).
GE1/0/2 ()]
MAC group(s):
MAC group address:3333-0000-0101
Host port(s):total 1 port(s).
GE1/0/2

Vlan(id):4.
Total 1 IP Group(s)-
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Total 1 IP Source(s).-
Total 1 MAC Group(s)-
Router port(s):total 0 port(s).
IP group(s):the following ip group(s) match to one mac group.
IP group address:FF1E::101
(::, FF1E::101):
Host port(s):total 1 port(s).
GE1/0/3 D)
MAC group(s):
MAC group address:3333-0000-0101
Host port(s):total 1 port(s).
GE1/0/3

Vian(id):5.
Total 1 IP Group(s).-
Total 1 IP Source(s).-
Total 1 MAC Group(s)-
Router port(s):total 0 port(s).-
IP group(s):the following ip group(s) match to one mac group.
IP group address:FF1E::101
(::, FF1E::101):
Host port(s):total 1 port(s).
GE1/0/3 (0))
MAC group(s):
MAC group address:3333-0000-0101
Host port(s):total 1 port(s).
GE1/0/3

Vlan(id):10.
Total 1 IP Group(s)-
Total 1 IP Source(s).
Total 1 MAC Group(s)-
Router port(s):total 1 port(s).-
GE1/0/1 D)
IP group(s):the following ip group(s) match to one mac group.
IP group address:FF1E::101
(::, FF1E::101):
Host port(s):total O port(s).
MAC group(s):
MAC group address:3333-0000-0101
Host port(s):total O port(s).
AT W, MLD Snooping ££ IPv6 ZH4% VLANCVLAN 10) R 44 8% th 28355 11, 11 4 %7 VLANCVLAN
2~VLAN 5) FP4ES 1% IR R A
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1.7.2 EFimO89IPv6 HIBVLANEL B 2451

1. tHME K

e 41 K 1-5Fisr, Router Ailfii i I GigabitEthernet1/0/1 #:#21Pv6 ZH4% U5 (Source) , it b
I'1GigabitEthernet1/0/2 i%#:Switch A; Router A [iZ47MLDv1, Switch A FIZ{THRA 1 (1)
MLD Snooping, JfHiRouter A7¢ MMLD A ] 4% .

. IPv6 ZH &5 1) IPv6 4% 4H FFL1E::101 k1% IPv6e 4%, Host A~Host C #B1&i% IPv6 41
AR (Receiver) , H4rlJE T VLAN 2~VLAN 4.

. Wk fE Switch A S 36T ) IPVv6 2085 VLAN, fiff Router A il IPv6 ZH#% VLAN [
Switch A F4r EANE 7 VLAN B84 % IPve 4450 .

2. AME
E1-5 EFims /Y IPv6 £A#E VLAN EL S 4H X

Source MLD querier
GE1/0/1 Router A
1::2/64
1:1/64 GE1/0/2
2001:1/64
Switch A | GE1/0/1

I
GE1/0/2 @ GE1/0/4

GE1/0/3

Receiver Receiver Receiver
Host A Host B Host C

VLAN 2 VLAN 3 VLAN 4

I EMEDE

(1) fiifE IPv6 ¥ Kk Thke, JFECE IPv6 ik

e & WA PV 7 R Dhfe, J4acie (& 1-5 FUE #4 H 1)IPve Ml FIRTZEC B, HARTC B FEmg .
(2) Nl Router A

# 14 HE IPv6 413% % 111, fE&4% 0 EAFRE IPv6 PIM-DM, JE7E AL 0 GigabitEthernet1/0/2 | 1g
fiE MLD.

<RouterA> system-view

[RouterA] multicast ipv6 routing-enable

[RouterA] interface gigabitethernet 1/0/1

[RouterA-GigabitEthernetl/0/1] ipv6 pim dm

[RouterA-GigabitEthernetl/0/1] quit

[RouterA] interface gigabitethernet 1/0/2

[RouterA-GigabitEthernetl/0/2] ipv6 pim dm

[RouterA-GigabitEthernetl1/0/2] mld enable
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(3) Md'E Switch A
# 4= A {i§E MLD Snooping-

<SwitchA> system-view

[SwitchA] mld-snooping

[SwitchA-mld-snooping] quit

# €& VLAN 10, Ui GigabitEthernetl/0/1 s n#iZ% VLAN "1, JE7Ei% VLAN PIffiEE MLD
Snooping.

[SwitchA] vlan 10

[SwitchA-vlan10] port gigabitethernet 1/0/1

[SwitchA-vIan10] mld-snooping enable

[SwitchA-vlanl0] quit

# G VLAN 2, J¥4E£1% VLAN W Af §E MLD Snooping.

[SwitchA] vlan 2

[SwitchA-vlan2] mld-snooping enable

[SwitchA-vlan2] quit

VLAN 3 5 VLAN 4 (e E 5 VLAN 2 AL, B i R

# i & ¥ I GigabitEthernet1/0/2 24 Hybrid 25874, 47 VLAN 24 VLAN 2; 7t VLAN 2 Fil VLAN 10
R oscia, H AT Tag.

[SwitchA] interface gigabitethernet 1/0/2

[SwitchA-GigabitEthernetl/0/2] port link-type hybrid

[SwitchA-GigabitEthernetl/0/2] port hybrid pvid vlan 2

[SwitchA-GigabitEthernetl/0/2] port hybrid vlan 2 untagged
[SwitchA-GigabitEthernetl/0/2] port hybrid vlan 10 untagged
[SwitchA-GigabitEthernetl/0/2] quit

GigabitEthernet1/0/3 5 GigabitEthernet1/0/4 L% 5 GigabitEthernet1/0/2 FHEL, Hc Bk R .

# IiCE VLAN 10 2 IPv6 414f VLAN.

[SwitchA] multicast-vlan ipv6 10

# ¥4 1 GigabitEthernet1/0/2 % GigabitEthernet1/0/3 %3N IPv6 2H4% VLAN 10 .
[SwitchA-ipv6-mvlan-10] port gigabitethernet 1/0/2 to gigabitethernet 1/0/3
[SwitchA-ipv6-mvlan-10] quit

# ML B % 11 GigabitEthernet1/0/4 )& T IPv6 41#% VLAN 10.

[SwitchA] interface gigabitethernet 1/0/4

[SwitchA-GigabitEthernetl/0/4] port multicast-vlan ipv6 10
[SwitchA-GigabitEthernetl/0/4] quit

@) KREENCR

# 71F Switch A LT IPv6 414#% VLAN 115 ..

[SwitchA] display multicast-vlan ipv6
Total 1 1Pv6 multicast-vlan(s)

IPv6 Multicast vlan 10
subvlan list:
no subvlan
port list:
GE1/0/2 GE1/0/3 GE1/0/4

# 754 Switch A |- MLD Snooping 20 4% 40 ()45 ..
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[SwitchA] display mld-snooping group
Total 1 IP Group(s).
Total 1 IP Source(s).-
Total 1 MAC Group(s)-

Port flags: D-Dynamic port, S-Static port, C-Copy port, P-PIM port
Subvlan flags: R-Real VLAN, C-Copy VLAN
Vian(id):10.
Total 1 IP Group(s)-
Total 1 IP Source(s).-
Total 1 MAC Group(s)-
Router port(s):total 1 port(s).-
GE1/0/1 ()]
IP group(s):the following ip group(s) match to one mac group.
IP group address:FF1E::101
(::, FF1E::101):
Host port(s):total 3 port(s).

GE1/0/2 [®)
GE1/0/3 )
GE1/0/4 ®)

MAC group(s):
MAC group address:3333-0000-0101
Host port(s):total 3 port(s).
GE1/0/2
GE1/0/3
GE1/0/4

H A WL, MLD Snooping Zi—7E IPv6 ZH4% VLAN (VLAN 10) Hr 44/ % i #e s RS B2 0% 11
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1 IPVE LEIE R S AE 5T «+vvevevrereeeeeeseeeteietetet et et et et ettt sttt ettt ettt 1-1
1.1 IPVG ZHFB G HH G0 I Tl Al v veeeeeeeeermnmmme ettt 1-1
IR T == = 1 K ] P 1-1

1.2 IPV6 3G IR T 5 0 B B AR G5 TRT A1 vvvvverrmrmmmnmmmnmnmn 1-3
1.3 fHBEIPVE 2L A HR HH «eeeeermrmrrmmreee et 1-3
1.4 TS IPVE ZLFR IS [H LG S cvreeererreseeseeneseeneeess ettt bbbttt 1-4
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1.4.2 B IPVE L1HE IS [T wrvreereeeseeeeesseensseeseesss s bt s bbbttt 1-4
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1 \pve mimmm 5 pmn

%
o AL FFFeg3h ) BAREIEATT B W) = B,
o IPV6 BB 5K AL F A5 “En” AZE0, @I VLANED ., = B KM a5,
ZEVAKM# O RIS ILE H = EAEX VA KM 1, A £ KM % 0 X bk e 54k, 54 L
2 B AR AR R RECEAET P U AR O E”,

1.1 IPveLRIBIRH S5 AR 1T

5 1Pv6 ALk scBL, ARk th AN R o g = bk

o BN IPVE AIFEM M IERAE — AN A B B R, W IPve PIM 3 (IPv6 PIM
Routing-Table) ;

o 7% IPV6 4K UM AL IR K i AL ZR5 TR A S IPv6 414 % & (IPv6 Multicast
Routing-Table) ;

o IPv6 4¥EH: Kk (IPv6 Multicast Forwarding-Table) H 4% 1135 IPv6 ZH 45 5t A0 i %5 %
ERIETR T IPv6 A RRER i R i 3k

IPv6 ki R —4l (S, G) K4k, Hi (S, G) FHIE S [ IPv6 41#k4H G Ki% IPv6

ZHREH % S B QiSRS i 28 S RE 2 Rl IPV6 ZH G el B, I IPV6 ZH 4% 4% 2 R A b6 i

Z P R AR b o B R AR AR R LR it R R G, N IPV6 2 A % Hh R Ik B L AL

W, JF R RE) IPve 3k k.

1.1.1 RPFEH &

IPV6 ZH 17 i FH PR SUAHOR T- AT 1) IPV6 L % A JE 5l 1Pv6 MBGP i Hi Sk il it 1Pv6 2H 17 %t & 1

IPV6 41 #k % H i AR B 1IPve 14k e i), i2H T RPF (Reverse Path Forwarding, ¥ [r] #%

PR KL, DAAOR 1Pve ZH IR EH BRAE VR IE A IR e A A, [ I 3 e 2 S e 1 % it DRI 1

T R A B o

1. RPFIEITFE

PAT RPF A A I HE /2 1PV6 L% i tH ok IPve MBGP % Hi:

o IPV6 HLRREKR FHER TSR T BIA AN H IR B B R R AR

e IPv6 MBGP i (& H#e ft IPve 414k % th 15 B

TEPAT RPF AR AN, 6 2 [ I A 4k 1Pv6 PRI 2 A IPv6 MBGP i3, AR R T

(1) %, I IPVE BEREE H A IPV6 MBGP % 2 i &3k HY — 45 e A0 % i

o LIRS Y I1Pve bk H RHihE A 4k IPVve g R, A ShEE— il IPV6 LR
Hio SRR B O RPEE201, F—Bkh RPF AR . B h#s A bk H RPF46)% H
% RPF $2SCE 1) IPV6 L% R SCHTEE I (1 B AR 2 R S BIAS b ) 15 K % 12
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o DLUHRICIET I 1PV6 Hidik S H i kE AT R IPv6 MBGP 25 HH%, H 3k 45541 IPv6 MBGP
HEH . RPN ERIU R HE O RPF#H, T —Bkh RPF 2k .

(2) Ja, WIXP SRS H k£ — 240 RPF #if:

o IRECE THZ MR QUL CUE RS DA A% e Y R R UL RS R A s e s T RN
Ze i TS B —FF, WEFIE P AR Se e IR A5 i eh s W RE AT L Se A R, )
i IPv6 MBGP %t I1PV6 SR i h (157 HEA T o

o WIRVATIECE I R VL U IE B v, WM 6 i e i LB R AR S S dme i A A e s 2R
BRI HAR, 4L IPve MBGP 2% . IPV6 Sl ol (1P kA 7 2

=

ARIE IPV6 LB3E IR X AE M 0 BAR U RE),  “RXR” PR R A BAR A LA KRR

o 4o B ATIR L MR R B3 CE K RP (Rendezvous Point, JC%& .5 ) # SPT ( Shortest Path
Tree, RAIXMAHPT) ST, NVARIER A “BRIR” #4T RPF &3

o JuE BATIR LA RP 2405 49 RPT (Rendezvous Point Tree, 2 F#)) #4454y, KE L
MLBAE R B RP 692045 R M RPT BtAT464, NIARA RP A “IRIUR” 24T RPF & E;

o JuR HATIRI A BSR (Bootstrap Router, A A& 3% ) /I, BA BSR 2| &5\ R a)35328t
T4, MyA BSR % “RXR” #4T RPF A%,

A % SPT. RPT. 203451 RPT. RP #= BSR #)# /-4, w420 “IP A% B 355" F45 “IPv6

PIM” .

2. RPFIE 7 IPV6 tAiE%E & HhRY N A

XA — AR ) IPv6 41 S SCHR AT RPF A Y 2545 1 th #5548, i A 1Pve 21 4% i

KT U PIXA W B (EEEST IPVE L3RG I NEE e e mt, 253 IPve 4L C (S, G) K

RPF #:Hidsx A (S, G) RINFIAREEH . % s 1IPve A iBEdEIC (S, G) Ja, &k IPve

ARy

(1) WH 1PV A R EPAAAAE (S, G) RIN, WIXHZIRCIAT RPF K2, Kt RPF 210 1E
NEED, S A ARG tR A B AR R I, I N R E] 1Pve ALk kK

o AP CEBRRA MBI IE I RPF 1, W) RPF A Anlad, 1A i i 8 1 8 e %R S

o FIZICSZBRRIA MO LI RPE#:, W) RPF AR M, FFHi%dR .

(2) iR IPve AR RE D CAEAE (S, G) RN, HAZIRSCELFRBIA )4 H 5 AN H HAHILAD, )
If) T F R 1 e A %40

(3) W IPv6 Ak L kK CAFAE (S, G) RI, (HIZFRITLFRFIA 14 115 NE LUARILHE, )
AR SCHAT RPF A A

o HFHRPFHEOGASZO 2, WU (S, G) RINIEM, FFFXA A AR,

o FIHLRPFHEDGAZLOAR, WP (S, G) RIMC I, T2 RPF#,
U FZAR S SRR BIIA 4 1 E S RPF 2 11, T[] B 10 4 1 e R %Ak os, & KL & 55

wn B 1-1 frow, R M EEIPve LRk i, ARBCEIPV6 MBGP. IPv6 41FRC (S, G) A

YR (Source) FFUL#E (Receiver) HISPTHETH 4. i 2 Router C_LIIPV6 ZH#EH: Rk FKH

F1E (S, G) £, HadskrIA#E: D A Vian-interface20.
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El1-1 RPF & 358

IPv6 Routing Table on Router C

Receiver

Destination/Prefix Interface Router B

2000::/16 Vlan-int20
Vlan-int10

Source

= X
2000::101/16 Router A
v . Receiver

Vlan-int10

———— > |Pv6 Multicast packets
Router C

o W% IPv6 A HEIR ST NFE T Vian-interface20 #1ik Router C, 5 (S, G) FIRKAFEITHIIL
BC, U0 T 1 R A AR S

o WIRZ IPv6 4 4E TN FE T Vian-interface10 ik Router C, 5 (S, G) FINKAFE AL
Be, DU HAAT RPF R fr: @ A4k IPve JLifik 3 K IFE Source M (B RPF
1) & Vlan-interface20, 5 (S, G) RIIMAE N —2. XU (S, G) I IEHN,
ARk AR %42, RPF AR, T2 EFF %R L.

1.2 IPveLRIBRH S A EESE N

#1-1 IPv6 IR S RAEEESZEN

BREES 15 AR A E
1 HEIPVE 4L 4% % th ik 1.3
JC L |PV6 4175 % £ ok ws Al ik 142
BB IPVEZL # i 1 B e I B IPVO 2H 15 4 J v ] Ak 1.4.3
Tie B IPVE AL e R R A ik 144

1.3 {FaEIPVALHIEIR A

FERCE &I =5 IPve 4RI Re 2 /T, A0 SEAERE IPve 41 HE .
F1-2 {F8E IPv6 LHIE I H

1R1E

HANRGAE system-view

=
4

A
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RIE i 15 BB
BARIEOLT,  IPVEZ K M AL TR PR A

i He IPVEZH % % multicast ipv6 routing-enable

1.4 BLEIPV6EIBIRH 544
1.4.1 BEEHEE

FERCE 1PV 44k 1 5 5 R 2R, Wi 5e B MAESS

o ffifig IPV6 R D REI L EAT— 1PV FLIRIES Bl SN P I 45 22 Tl
. Bi’E IPv6 PIM-DM (&% IPv6 PIM-SM)

FERCE 1PV6 4Lkt 5 5 K 2 0, a5 LR Bl -

o LK IPVE ALFRH AR I S N M AT R H

o IPV6 ARE RN B KR IEL

1.4.2 ELEIPv6 (BIBIR AR

A AC 5 2 47 3% o 4 4 R e R DU TG Js U SR BERPF % th . A CRPFIE HUE BRI TE 4l N2, 152
“1.1.1 1. RPER AR RE” —77. tbhbh, il o B 4 R sl SRR AL A T IPV6 4 RE I & 1) T3k
SXHE, BT DA AR AT 2 25 1PV6 ZH 3R 5040 I I KD 190 288 37

#1-3 FLE IPv6 LAIERE S RE

BRAE we WERR
ARG system-view
i E 4 B dp 1 DT D . . ik
. 0 multicast ipv6 longest-match ) \
HEHERPFER ] Preong BT, AEHEOLSG AR ) RPESH

BB X IPVB AR | multicast  ipv6é  load-splitting Al ik
WHHAT AN {source | source-group } BB, AUIPVe4LE i 4Ttk /4

=
A FE

multicast ipv6 load-splitting %43} IPv6 &) PIM 4 2.

1.4.3 ELEIPV6 {HiBM: A SEE

IPV6 2361 S AE P 28 1R R AN S 18 TCIA BRI, RS IPVE ALRATN (1) IPve ALk B AR 2 fE
Wi e VO AL . HRT AT AERT AT SCEE IPve 4136 A e O B IC B A6 5 1Pve 4 36 4 ok
Scope {HINF RIAF . 1Pv6 LIk ki 5l $a e Ju 5k Scope {EIT IPve AL#E41 ke T a5t 4:1F,
WA 1PV6 1R SCI H il 5 i A4 AR LS, i IR R . MAE AN BRCE T IPV6 418% 5
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FIDT G, REABENZIE D 1Pve 4IRS CREEANUR I IPve 4IR30, MAREMNIZSL
I 1PV 21 #7545

F1-4 BLE IPv6 HIB &6 H

HRAE we WERR
ARG system-view
HEN DAL interface interface-type interface-number

multicast ipv6 boundary { ipv6-group-address 3K
Tl & IPVe 4L i #, K i 5t | prefix-length | scope { scope-id | admin-local | | s m T, 4T EIPV6
global | organization-local | site-local } } HIEEE R T

1.4.4 BEEIPv6 HIZHEARAE

e £h 2 0 RESCEI Y 1PVE ALk K S SRR YRS AN (R R R 0. EE, IPV6 AL L A R It 2 )
REFE Bt as A, WD 3 B0t R PERE N B o P R UK SE2 e 2L W 155 DU AN 55 1 i 2SR
IPV6 21 3% ) 3 R I AT IR . 4R 1PV6 2 Rk 3 dne KR T0UAL I e (B /N T4 i
VIR S H R IO AL ZI MR, T2 IPv6 2R I SCRINESR,  R) I eV R I 14

IPV6 21§54 R R0
B A RS FAT T S 0y 1Pv6 A HE O ARG 2, B AT A E K 1PV 414

R — 453 3o HLP AT LU S 2 W9 175 5 A 28 PEREZE SRS 1Pve 21 35 i 3 Hh A4 R ) R
AP REOH (RN 8 H D EAT R, DLk th s A L T IR IPv6 Lk R R I
(B K M AT R H BORC EE /DT AU, UG A H BN AT ORI IR, i A
IPv6 2% th P SORMIER,  [R]INFT IS (K N AT s iR A i 2% & i

F1-5 BLE IPv6 HIBE A RAE

B1E we 1t B8R

ARG system-view
Al

FC B IPVe 4Lk 5 Je & | multicast ipv6 forwarding-table R . . o

(EEP NI E route-limit limit AT BLR P63 10 g KR IEC N
1000

FLEL P A IPVG AL I 3¢ multicast ipv6 forwarding-table T

RFIH KR T | 4 S wnstream-limit limit BT, HARIPVEZ IR R R I e K N AT

MAH TR H 4128

1.5 IPv6eRIBEIRH 55 & B /RFI4 P

FESE FIRRL T, ZEAE R FHUT display fir4 i LUE RIS 1PV6 LIRS 58 R g AT
WL I A G IR T MR
FEF P LB R AT reset 4 mT LA K 1PV6 SR B i 556 R M ZEEH .

1-5



#1-6 |1Pv6 HiBIRH 55 A B RFI4ER

BE we
display multicast ipv6 boundary { group [ ipv6-group-address
BHIPVELH &L s B [ prefix-length 1 ] | scope [ scope-id ] } [ interface interface-type
interface-number ] [ | { begin | exclude | include } regular-expression ]
display multicast ipv6 forwarding-table [ ipv6-source-address
[ prefix-length ] | ipv6-group-address [ prefix-length ] | incoming-interface
T IPVELIEEE R = { interface-type interface-number | register } | outgoing-interface

{exclude | include | match } { interface-type interface-number | register } |
statistics | slot slot-number ] * [ port-info ] [ | { begin | exclude | include }
regular-expression ]

BE PO kK MIDF{E R

display multicast ipv6 forwarding-table df-info [ rp-address ] [ slot
slot-number ] [ | { begin | exclude | include } regular-expression ]

A IPVEZAL ki 1 R A5 B

display multicast ipv6 routing-table [ ipv6-source-address [ prefix-length ]
| ipv6-group-address [ prefix-length ] | incoming-interface { interface-type
interface-number | register } | outgoing-interface { { exclude | include |
match } { interface-type interface-number | register } } ] * [ | { begin |
exclude | include } regular-expression ]

A E IPVEZL & IH MIRPF(E

display multicast ipv6 rpf-info ipv6-source-address [ ipv6-group-address ]
[|{begin | exclude | include } regular-expression ]

T BRIPVE AL e A 42 ) e e Tt

reset multicast ipv6 forwarding-table { { ipv6-source-address
[ prefix-length ] | ipv6-group-address [ prefix-length ] | incoming-interface
{ interface-type interface-number | register } } * | all }

T BRIPV AL 6 4 1 i i 10

reset multicast ipv6 routing-table { { ipv6-source-address [ prefix-length ] |
ipv6-group-address [ prefix-length ] | incoming-interface { interface-type
interface-number | register } } * | all }

i

# % DF (Designated Forwarder, #8444 ) e9if@ng, HANL “IPABRENRTF T4

“IPv6 PIM”

==
A R

o AT reset oA-iE IPV6 204554 & K IPV6 413546 K & P 6912 8., “THL-F3L IPV6 284613 8.

Rk EFAER

o EMIPV6 Lk H A T R B IS, IPV6 LLIkEE K P 6948 F IR AL 2 M
o JEIR IPV6 LBIEEE R R P eGSR TS, IPV6 LHIE A E & P 4G A8 M R AL R

5N
5N
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1.6 & A E$EIRZEH
1.6.1 IPv6 tHIBEHIRFH &I

1. MPEH &R

L EHURE T A IPve AR G ARG, B ENUEIT K At EEIRAT 1Pve 418541

G M2 A5 B . Fh A% FH 2% RE DRI 1PV6 Z14B50d, (HAIR AN BE BIIE A M2 .

Hh ) i H A 1R OSCE 1PV 413503, B7E IPV6 PIM % tHaR BLEAT AN K (S, G) RIN,

2. 54

e w4 multicast ipv6 boundary HIokil g O FUCRIH IPv6 4G SC. I B4R SCRA 1l X

N2 H 1PV ACL ULECHEIN, W) 1Pv6 PIM ANHE Gl e % 12 T

Ak, 1Pv6 PIM Hr ()4 source-policy HISkid iU I 1PV ZH 3RS0 an SRR SO A it

XA A 1Pv6 ACL VLGN, U] IPv6 PIM AN RGN e 1 e 1l .

3. AbIEI IR

(1) A4 display current-configuration &5 41#&%; & i 5t FECE ) IPve ACL il JE R
B multicast ipv6 boundary ir4 1 IPv6 ACL I, i 1Pv6 ZH 4% 504 1 J5 b kA 1Pv6e 2H,
B4 hEE T IPve ACL 1.

(2) KEHFZSIERNE . H a4 display current-configuration A& 4% JE s N E, &
4 source-policy w4 IPv6 ACL BRI, {# 1Pv6 21 1% $4is (1 P b ik FT 1Pv6 21 47 41 sth bk 3 3ot
IPv6 ACL it 3.
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IO 1 3 1-1
0 R T Y €3 P 1-1
1.1.2 MLDVL JEL B AT AN «orveereesreeseesite ittt s sttt et et e e e sb e s he e s he e bbb e et e e be et e e baeeabe e b 1-1
1.1.3 IMILDV2 JE R AT A) v reeereeeeermmnmmrnmenee e 1-3
114 MLDFR SEZETH ot re e 1-4
1.1.5 MLD SSM MaPPING -:+xseeeseeesssssessssststsisisisttt s 1-6
1.1.6 MLD PrOXYIN( e eseeseessssentstststntststsiis s s 1-7
IO R A 1S 5 T 1-8

1.2 LD AT 28 ] ++-veeeeesereeseeemessesssiess ettt 1-9
1.3 I IMILD AL ASIJJFE <vvrerereeeeememeeseses ettt 1-9
I TR TR0 12 - T 1-9

IR T2 1 Y, | 1 o PP 1-10
1.3.3 BB ML S <1 veeetereeesernnrenittint et 1-10
1.3 TR EBZSTITIIN «-eeeeereeesrereensassteesstsetes e ssssebe st sttt s bbbttt bbbttt 1-11
1.3.5 TR IPVE Z1ABZH I TE IR covveeeeeeeeeet et s 1-11
1.3.6 Bl EFE LTI TIIPVGE 248 2 d5t R B iR v vveeeeerrrrmmrmemre et 1-12

1.4 HEEIMLDPEFE +ervveerveereenseeseesie it 1-12
I L /OO OO 1-12
1,42 TR LD SETETHL veevereeerreseeeereseseeeie st 1-13
el T Y M D 1 1-14
I T Y | R =5 & 1-16
1.4.5 TILEMLD M LEREE IS BE weveveeeeeresereeesessessisssss st 1-17
1.4.6 BCE MLDHR S TEIDSCPAIL T «+veeeeernrrrrrreeee ettt 1-18

1.5 T MLD SSM MEAPPINQ :--+eseseseseesessssssssssssssesases i 1-18
TR LT PP 1-18
1.5.2 fifEMLD SSM MAPIING +e-reeeeemee et 1-18
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1 MLDHC &
giﬁﬁﬂ

o KRILFTI6G3%E BAREIEAT T B We) = Bk &,

o MLD e Fi4sey “du” A=2u, @I VLANED, ZEUAM#uE, = B KN#%D
RIHILE A Z BAEX AR M H T, XA KME X3 69384E, H5L “Z EH K-
AR RAAEEIS S Py AR O E”,

1.1 MLDfE 4y

MLD & Multicast Listener Discovery Protocol (Z1#FMiiWr& KM MFEAR, & HT IPv6
AL EIE M B ER LRIV . 41 WIUrE (Multicast Listener) & 548 75 S B 21 4% K 1)
FHN AL

P A MLD PR, AT RLT A O EE M B RS 1PVe ALRRAL IV e S5 LA
AN A o [, B AR 4 5 IX 28 1Pv6 ZH 36 H kb AH ¢ (1) 52 I s 8

MLD 6 234 ] 1PV6 PR i A b ik A S Ykl 3% MLD 4§ 3C. MLD {11 ICMPV6 (Internet
Control Message Protocol for IPv6, |Pv6 LI 45 B B0 #OCEA. A 1) MLD i SRk PR
HIEA B b, BRECH 1.

1.1.1 MLDHIRRZA

B HE M IE, MLD 5PN RAS :
o MLDv1 (i RFC 2710 %€ X) , V5 H IGMPv2
. MLDv2 (i RFC 3810 5& %) , 5[ IGMPv3

BT AR ) MLD P #SZ4F ASM (Any-Source Multicast, (FEASUEZAAHE) B, MLDv2 mJLAE
N T SSM (Source-Specific Multicast, f&7 @ (FUEZH#k) B4, 1 MLDv1 WIF5 245 MLD SSM
Mapping £ AR ISCRE T A BEN T SSM AR,

Z

A % ASM A= SSM R 4948, HAN “IP AR BT Foy “@ibmr” |

1.1.2 MLDv1 EEE Y

MLDv1 == 31 i) A S AL 52 Rt 1Pve 21 % 41 Rl 03 1) 2
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1. B ERE N

Y—AMBENAZ G IPve Ak m s, s eI ae A ENLIE R E] MLD Bl 58 R4 a5 HsC

(Multicast Listener Report Message), Kt R 2 g —& 2% thds &1k MLD & il 3T (Query

Message) HIF], Zighasitfi oy MLD #ifj#s (Querier). Xty Zif — A gs ik 2Lk

T8 FHWE & 2% FH 28 E ) MLD Arifged, Hoakzsd Fein e

(1)  Frfs MLD B 88 AERIR IR A B OO AT s, I i ASH I BE A 1 T LR B bl A ik
MLD ¥ 2] A ) (General Query) R3¢ CHIibhl N FF02::1)

(2) AP B IS MLD B AR ENZAR S, ARSI IPve Hidik 5 1 O ) kA
Pede alnk bAs, 1Pve bk /N B e Al Oy A ds, e i i as o AR 2%
(Non-Querier) ;

() AR BESS B — e R (R e A 88 A2 7E I W) 2 I 2% Other Querier Present
Timer) . {EEHFASEI AT, WiRRcE] T ok A WA MLD EifHRsC, WE S Z e 4 5
W, A IR AR R, AT I A Ak s I B

2. IRNIPV6 LRI

E1-1 MLD &ifjhi R w2 &

IPv6 network

Querier

~A

Router A E\S.
R

OUTER

Ethernet

Host B Host C
(G1) (G1)

7777777777777 > Query
------------- » Report

an & 1-1 FoR, fRikHost B Host CAIEI R R fEIPVE 4B 41GL (1IPv6 2 #5%5dls, 1iiHost ARLEE

WERAEIPVE L3EA1G2 [F1Pve 413 5ds, 4 EHLINAIPYE 44%41 L MLD##]#% (Router B)

Y IPV6 LR L I 51 G R AT R

(1) EHE TSR HEIAL IPV6 4 4E4] K% MLD B 5 R IRERSCLAAE BN, AL 254
MLD #rifj#s &K 1) MLD £ 4R 3

(2) MLD frifi# (Router B) J& 1t LAZH 36 75 2 ) A< kb 19 B P (%) AT BLRA B8 i 48 3k 315k 2
AR e CHIMhht A FF02::1)

() EWEIZE WL, XE G1 1) Host B 5 Host C Hrfz — GXI Uk 1 LB 1R i I 4% 56
i) B4 Host B 21 /o A% J7 301 G1 &3% MLD B e /s koc, UESEHET
Gl. HTAH M B i pr s FHLERBEN 3 Host B AT G1 54K 3C, BRI24 Host C i3
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ARG, AT RIEFIFEER AT G RS SC, K24 MLD B 4% (Router A Fil Router
B) CLAMEAHL M B A6 GL BB N T o IXAHUHIFR A EHL L) MLD R 7 56 Rk h
FOHIBLAL, WL BTk A< b o) B 145 B i i

(4)  HikFR, BT Host A G2 G2, FTble i LLALIE /7 ) G2 Kk 54k 3¢, DLE S I
J&T G2;

(5) Sk DL BRI NS AR, MLD B A T SIASH N B GL R G2 IR, T IPV6
AP WML (o IPve PIMD 2B/ (%, GL) Rl (%, G2) & H K INME N IPv6 4145 ki
R AR, ) 7 REBATE IPv6 4 HRIE;

(6) M IPv6 4Lk & AE G1 5L G2 1 1Pv6 4L iRl 28k 24 6 i th 21345 MLD % fh#%B, (1T MLD
PEEAE EAAAE (5, GL) F (%, G2) R RIN, TN 1% IPv6 2 fEE 17 B A N B,
FCE EWUE BRI RN Z IPv6 413 508 T

3. BFFIPv6 HIiBA

YA EHLE TS IPv6 41FR41 I

(1) TN AR BN T 1Pve 418 thas CH bl FR02::2) Ki%EJTF41 (Done) it
s

(2) UEWBBENZIRCOE, AU R TT AN 1PV6 413416 e 41 25 if)

(Multicast-Address-Specific Query) 3¢ (H il 7 BER 41 Mo bk = B34 3 78 4 BT ZE AT i 11
IPv6 41#E 2 k)

(3) WAL B NIEH 1% IPve AIFFAI e 5y, WX S8 i 3 AR B s A AR SO, 701X
R0 pr i BB I IR TE] (Maximum Response Delay) P &2 il i 55 R 4R AR 0

(4) W AR B R S I ) LR T % IPV6 4L 2 L e i BRI A A O R AR IR SC,  Arify st 2
ARSEAEY 1% 1PV6 LB AL 2 06 2R s 75 ), A AR A A 1% 9 BN 2L JC 1% IPV6 LR 4 1F s
TRAFYET XA IPv6 HFRA IR KA.

1.1.3 MLDv2 EE &Y

MLDV2 )5 B 5 MLDVL FEASHT ], FE8r 7 DL R
1. XFIPv6 RIEIR YT E

MLDV2 31 7 %F % 1Pv6 41 3% 5 )i A =X, (INCLUDE/EXCLUDE), i EHEMAL: IPve 404k 4H
G HIRII, et WA 2 sk el sl 4a K [ 34 2 1Pve 3% S 1Y IPve 40315 8. 24 EALIA IPv6

YLFHRYLIN :

o HLR POk HERE IPV6 4R U1 S1. S2. eeeee K IPV6 ZLRAS T ELR 4 S
A LAFRic 5 INCLUDE Sources (S1, S2, < )

o FHRAHRIOK I 1PVE AU ST, S2. e BRI IPVE AL, MR T
PLFRiCh EXCLUDE Sources (S1, S2, o= )

& 1-2 s, Mg fE/ESource 1 (S1) FlSource 2 (S2) MiANPV6 413%UE, 1hIPv6 41 3% 4
GRI%IPV6 444 3. Host BIUK )ASource 1 & :GHIE BUEGER, 1%}k H Source 2 HIME S A

A
N
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E1-2 15EEIRERY IPV6 AIBRIRE

Source 1

Host A

l Receiver
~A ~A >
IIZ‘SI — :2‘& Host B
ROUTER ROUTER +’

Source 2 T

> ~21 ~21
E\Sl Zs. Host C
ROUTER ROUTER

—— > Packets (S1,G)

——— » Packets (S2,G)

TR ML 2 2 (RIS AT I/ MLDv1, Host B I IPv6 4% 4H G I JGiant 1Pv6e 2 4% VRIEAT %
¥, HICIL Host B /275 72, k3 Source 1 Al Source 2 1 IPv6 413% (5 B #B K% 845 Host B.
M TN % 82 [Ria4T T MLDV2 2 )5, Host B sl L3Sk Rk B Source 1. &4F G [ IPv6
WIFIEE (S1, G), miZEskIE4ik [ Source 2. K1l G ¥ IPv6 % EH (S2, G), XFEmHRAE
K H Source 1 1) IPv6 4 4%(5 B4 figfLi£45 Host B T .
2. MLDR 7S
21T MLDV2 (4136 s th 284243 4 ELIESE L0204k bk (per multicast address per attached link)
SKARFF IPv6 HIFA RS . IPV6 2% AL KRS EFE:
o  IHUEBIR: {RFENT INCLUDE &% EXCLUDE [PRASEREE .
o R LRFRNHTHE SR 1PV 2 U5 K PR ER .
o  CENEE:. Fox IPv6 4lIEHUNEREIN 5 1) #e3] INCLUDE #ist i g g I 25 . 6 T sk i
INEREN
3. FWE EMAVIR S
1247 MLDV2 (40 4% 4 b il i it el 3 EALIRPIRAS, 0 s ged B BN B8 20 1 =LA
%\o
1.1.4 MLD3IR3C%EE!
R LA MLDV2 A5 5%) MLD R SRR AT 45
1. MLDZE 3R
MLDZE ) 238 1ot & EMLD AT IR SR T A AR 32 L1 R 20 R TR S - MLD A R SC ks =i &) 1-3
Fron, BRI OE AMLDVL RSOk, &7 BUE i £ 1-1 fios.
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[E1-3 MLDv2 &Eifj$R 308

0 3 4 7 15 31
Type = 130 Code Checksum
Maximum Response Delay Reserved

Multicast Address (128 bits)

Reserved | S| QRV QQIC Number of Sources (n)

Source Address [1] (128 bits)

Source Address [n] (128 bits)

F1-1 MLDV2 BEIRNLEFEEX

FEB ik
Type = 130 RoCRA, 130 F AR
Code HIgHte 0
Checksum FRUEFIIPVERZ 5 R

Maximum Response Delay | FEHLAIER - SCHT AV I 5 K Wi 8 i (1]

Reserved REFB, ¥inteH0
_ o WmAAEM T, IFBKENO
Multicast Address ) .
o Fimdaifr e i, B E A IPve ARk Hbl
S FRARAL, Rt AW B A f) S 5 2 15 0] s I 248 BB gt AT 4 1
QRV s A8 5 (Querier's Robustness Variable)
QQIC A A 41 A R SO AT I [R]BS (Querier’'s Query Interval Code)

o AT A E AT, S BORE N O
o REEMAAWT, BT BEOR AR S 1Yk A £

Number of Sources




FH biz:puy

Source Address(i) BB YR AW P IPVe IR E (=1, 2, ..., n, HrhnERERhE AN %O

2. MLD3R &3k 3

FH LI R IEMLDHR 5 R SR A /T I ALE TR ES o MLDHR S RS s X B 1-4 fios, %
B hn 2 1-2 iR

E1-4 MLDv2 &R 3283k

0 7 15 31
Type = 143 Code Checksum

Reserved Number of Multicast Address Records (m)

Multicast Address Record [1]

Multicast Address Record [m]

FT1-2 MLDV2 R SR B FEEX

J

FEB ik
Type = 143 ROCRA, 143MER AR
Reserved TR B BB VB A0, HUN 2 A
Checksum FRUEFIIPVETZ K A

Number of Multicast Address Records | IPv6ZH 4% Hhhikic 5% 145k

AIFEHHEIC S, FoR EHLAER: O T B GREAN I Pve 4L I Mk 15 B
Multicast Address Record( i) AFRCRIS. IPveH b, IPveJEbESE (i=1, 2, ..., m, Hrh
M /R IPVE L MLk 10 3% A AN 50

1.1.5 MLD SSM Mapping

MLD SSM Mapping il il ££ #% i #% FACE SSM A m s M), i A2 4T MLDVL FI#0E 1
HEXT SSM BRI )57 ¥
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SSM MR BERAEHNCE FHURAERIM B, B AR 68 T BN 1Pve dFE41t Brds e ¥ 1Pv6
IR W RECE EYL EIZAT IS MLDV2, AT LAAE MLDv2 [¥di 5 S B R 2 IPV6 4%
PR HRE ;R P AEIZ 4T MLDVL, IZE MLDvA [R5 R SC b EiEdRE IPv6 414%
M. X R 7 Bl AR B 28 G E MLD SSM Mapping D56, K MLDVL #2547 S
B & (%, G) {5 B4 (G, INCLUDE, (S1, S2..)) 5.

[E]1-5 MLD SSM Mapping 28 X ]

IPv6 SSM

,,,,,,,,,,,, + MLDv1 report

********** » MLDv2 report Querier

Router A

Receiver Receiver Receiver
Host A (MLDv1) Host B (MLDv1) Host C (MLDv2)

fE4 [ 1-5 FioRiIIPv6 SSMM 441, Host A, Host BfiIHost C |43 5li&4TMLDv1 FIMLDv2. #£/A

fovF¥sHost AfiIHost BT AMLDv2 ITEHL T, 45 % Host ANIHost B2 it SSMA1# Ik %5, W)

TifERouter A it &' MLD SSM MappingZ)#¢ .

B & SE MG, 24 Router A RIS A BHLAY MLDVL $RA5 RSN, w Se M d gl soh e s it 1Pve

AL G, AR ARMEAS A &5 R AA R 43 A HEA T AL B .

(1) iR G ANLE IPv6 SSM 41thlyu Y, R ASM 2148 AR5

(2) G G 7E IPv6 SSM il [l A -

e  # Router A _E¥A G XN MLD SSM Mapping FLIJ, G424t SSM HIRMRS:, EFEi%
R

e 7 Router A - G XN MLD SSM Mapping I, - TUJAR Ha B0 1R 45 45 S0 B 2 i O,
G) i B4 (G, INCLUDE, (S1, S2..)) {5k, wLAAt SSM 413% k%5 .

Z
e MLD SSM Mapping % MLDV2 #)4R &3k L #4740 32,
o A X IPv6 SSM £L3LTE B AN, HAN “IP BB B3 F49 “IPv6 PIM”.

1.1.6 MLD Proxying

FE ] PRI R 2R X 28 40 b L I e A IR BHE AT B A% 1PV6 414% i tH L Can 1PV PIMD,
A LOE AR X e £ R E MLD Proxying (MLD fREED Theg, AFHACHE T EHLRKIE MLD )
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LR AR TR, T ZKRUAT IPv6 4L K. 5 Lifk & &K, BLE T MLD Proxying
Dheltie s (FRA MLD AR &) AFE—A IPv6 PIM &L Jw, i HU&—& EhL.

[E]1-6 MLD Proxying £8 M &

Proxy & Querier Querier
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[ | {begin | exclude | include } regular-expression ]

HE O EMLDEREER) EHUE R

display mld host interface interface-type interface-number group
ipv6-group-address [ source ipv6-source-address ] [ | { begin | exclude |
include } regular-expression ]

B 2 0 EMLDER B 1 EHL
5 H

display mld host port-info vlan vlan-id group ipv6-group-address
[ source ipv6-source-address ] [ slot slot-number ] [ | { begin | exclude |
include } regular-expression ]

BAER D EMLDECE FEITE R

display mld interface [ interface-type interface-number | [ verbose ] [ |
{begin | exclude | include } regular-expression ]

display mld proxying group [ group-address ] [ verbose ] [ | { begin |

CEEAL M5 B . .
AAMLDAIRALI B exclude | include } regular-expression ]
display mld routing-table [ ipv6-source-address [ prefix-length ] |
AEMLDE H & 15 B ipv6-group-address [ prefix-length ] | flags { act | suc } ] * [ | { begin |

exclude | include } regular-expression ]

#rAEMLD SSM Mapping#i U

display mld ssm-mapping ipv6-group-address [ | { begin | exclude |
include } regular-expression ]

A K #EMLD SSM Mapping i
MG IPVE 4L IR AL B

display mld ssm-mapping group [ ipv6-group-address | interface
interface-type interface-number ] [ verbose ] [ | { begin | exclude |
include } regular-expression ]

& #% O kK ¥ MLD SSM
MappingHL I InA 1 EHLE B

display mld ssm-mapping host interface  interface-type
interface-number group ipv6-group-address source ipv6-source-address
[|{begin | exclude | include } regular-expression ]

H FRMLDAL I S A A &

reset mld group { all | interface interface-type interface-number { all |
ipv6-group-address [ prefix-length ] [ ipv6-source-address
[ prefix-length 11} }

W REMLDAL — 2 i R Eh A A
it

reset mld group port-info { all | ipv6-group-address } [ vlan vlan-id ]

HERKHEMLD SSM Mapping i
MG IPVE 4L IR AL B

reset mld ssm-mapping group { all | interface
interface-number { all | ipv6-group-address [
[ ipv6-source-address [ prefix-length 1]} }

interface-type
prefix-length ]

Z

o reset mld group #= reset mld group port-info 44~ R 48 F R St ik, mAKFR#HS

ALK,

e display mld host interface R 4 & A4 Vlan 40 449 = 240 £ MLD $RIz 49 ZAUE &,

e display mld ssm-mapping host interface R 4£& A& Vlan 40 b9 = B30 _EARAE MLD
SSM Mapping LI An A 69 EAUE &,
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A =

AT reset mid group 44T A8 BIENCH F B8543 & 49300k,

1.8 MLDE B & 245

1.8.1 MLDEKI)gEH. & =151

1. tHME K
o PRCE B AR T B AR S, AR AL s 4R A M 4% N1 A1 N2, Host A

5 Host C 43851 N1 Fl N2 Hh (204845 el .

IPV6 PIM % 4% ) Switch A 4% N1, Switch B 55 Switch C 3 [r]i%#: N2,

Switch A i@ Vlan-interface100 ZE4% N1, ifid Vlan-interface101 7§ IPv6 PIM %45 1) H
A

Switch B 5 Switch C 4 %l i % [ # Vlan-interface200 % 4% N2, Jf 2 %l i@ it
Vlan-interface201 #il Vlan-interface202 i%4% IPv6 PIM % 2% vh i) Ho e 5 4% o

Switch A 5 N1 2 [fiz4T MLDv1; Switch B. Switch C 5 N2 2 [f]t435liz 47 MLDv1, H.f
T Switch B {14211 1Pv6 Hutib# /)y, [RIIEAE N2 i & ik 782 MLD Ariff 4

TERECE, A NL N RE I IPV6 414541 FFLE:: 101, 1% N2 H ) =AU G T e R il o

2. HME
E1-7 MLD E7KIhgEfC & 2H MW &

Vlan-int101 -
ﬁVIan—mHOO
Switch A 3000::12/64

Querier
Vlan-int200
Vian-int201 3001::10/64 Receiver
Vlan-int200
Vian-int202 3001:12/64

Receiver
IPv6 PIM network
Host A

Host B

v v

Ethernet

Switch B Host C

Switch C Host D

Ethernet
‘ =
N



I EMEVE

(1) fERE IPV6 H R IhfE, JFECE 1Pv6 Ml IPV6 4 s i Pp i

RS ATHMLIIPYE #5 R ThAE, %M & 1-7 Bl & &3 O IPHLIE R T2 R, HARI B L R
B B 1Pv6 PIM 2% 4 I 45 A8 HbL 2 18] Rl OSPFv3 BT ELI%, HifR IPV6 PIM 445 A 351 W 2%
AT, I H A S B2 (0] BE A B PR % b SOSN8 e S, EAAC B AR

(2) Aline IPve Ak, Jffiife IPv6 PIM-DM 1 MLD

# £ Switch A EAfifig IPv6 A3k i, %% O EAEfE IPv6 PIM-DM, Jf £ LM #% 1
Vlan-interface100 Effifi¢ MLD.

<SwitchA> system-view

[SwitchA] multicast ipv6 routing-enable

[SwitchA] interface vlan-interface 100

[SwitchA-VIan-interfacel00] mld enable

[SwitchA-VIan-interfacelO0] pim ipv6 dm

[SwitchA-Vlan-interfacel00] quit

[SwitchA] interface vlan-interface 101

[SwitchA-VIan-interfacelOl] pim ipv6 dm

[SwitchA-Vlan-interfacelOl] quit

# (£ Switch B LAl RE IPv6 41k, XKL LAERE IPv6 PIM-DM, Jf7& 1AL 4% 1
Vlan-interface200 _-{# & MLD.

<SwitchB> system-view

[SwitchB] multicast ipv6 routing-enable

[SwitchB] interface vlan-interface 200

[SwitchB-Vlan-interface200] mld enable

[SwitchB-VIan-interface200] pim ipv6 dm

[SwitchB-Vlan-interface200] quit

[SwitchB] interface vlan-interface 201

[SwitchB-VIan-interface201] pim ipv6 dm

[SwitchB-Vlan-interface201] quit

# £ Switch C L ffifE IPv6e 41Hkik th, A% D LR IPv6 PIM-DM, Jf £ L LM% 1
Vlan-interface200 Fffifi¢ MLD.

<SwitchC> system-view

[SwitchC] multicast ipv6 routing-enable

[SwitchC] interface vlan-interface 200

[SwitchC-Vlan-interface200] mld enable

[SwitchC-VIan-interface200] pim ipv6 dm

[SwitchC-Vlan-interface200] quit

[SwitchC] interface vlan-interface 202

[SwitchC-Vlan-interface202] pim ipv6 dm

[SwitchC-Vlan-interface202] quit

(3) MLE IPv6 4LIk41ILJE2%

# 7t Switch A IR 11 Vian-interface100 ¥ 4L AN IPv6 414541 FF1E::101.
[SwitchA] acl ipv6 number 2001

[SwitchA-acl6-basic-2001] rule permit source ffle::101 128

[SwitchA-acl6-basic-2001] quit
[SwitchA] interface vlan-interface 100
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SwitchA-VIan-interfacel00] mld group-policy 2001
SwitchA-VIan-interfacelO0] quit

(4) FrEhlE R
ik H display mld interface iy & 1] LI & A #ebl 4z O _F MLD (RS & FUS 1T Ol 940
# 73 Switch B 7£ Vlan-interface200 ) MLD 15 & .

L

SwitchB] display mld interface vlan-interface 200
Vlan-interface200(FE80::200:5EFF:FE66:5100):
MLD is enabled
Current MLD version is 1
Value of query interval for MLD(in seconds): 125
Value of other querier present interval for MLD(in seconds): 255
Value of maximum query response time for MLD(in seconds): 10
Querier for MLD: FE80::200:5EFF:FE66:5100 (this router)
Total 1 MLD Group reported

1.8.2 MLD SSM MappingZh GEEC & 2& 451

1. A FEK

IPv6 PIM-SM M2 [l R H] ASM Fil SSM J7 A3t 1IPve 41#5 /%5, K Switch D #4211
Vlan-interface104 i & & C-BSR 1 C-RP, |IPv6 SSM & 4117 [l ) FF3E::/64.

Switch D (411 Vlan-interface400 [iz47 MLDv2, #:# 41 Fiz4T MLDvl, HARETFZR
4 MLDv2, RiZ BN IPV6 R4 TCVESE & 1Pve 41357 .

Source 1. Source 2 Al Source 3 #iJi] IPv6 SSM £H 75 il N (4 4k 20 3% 1Pv6 H 4%, 2
SKiEd /e Switch D _ERCE MLD SSM Mapping Thfig, ffifalcs EHLR Gk B Source 1
F1 Source 3 [¥) IPv6 4135 .

2. LM E
[E1-8 MLD SSM Mapping I 8 2 & 20 W [E]

Source 2 Source 3

Source 1

Switch B

Vlan-int200 Vlan-int102
Vlan-int102
Vlan-int101 Vlan-int103

Switch C

IPv6 PIM-SM

Receiver
Vlan-int101

Vlan-int100 Vlan-int104

Vlan-int103

Vlan-int104
Switch A Switch D

K& o IPV63eHE &S e IPV63AE
Source 1 - 1001::1/64 Source 3 - 3001::1/64
Source 2 - 2001::1/64 Receiver - 4001::1/64
Switch A Vlan-int100 1001::2/64 Switch C Vlan-int300 3001::2/64

Vlan-int101 1002::1/64 Vlan-int103 3002::1/64

Vlan-int104 1003::1/64 Vlan-int102 2002::2/64
Switch B Vlan-int200 2001::2/64 Switch D Vlan-int400 4001::2/64

Vlan-int101 1002::2/64 Vlan-int103 3002::2/64
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| Vlan-int102 | 2002::1/64 | Vlan-int104 | 1003::2/64

I EESE

(1) fERE IPv6 ¥ & IhAE, JFECE IPve Hihk Rl IPv6 H 8% 4 d bl

FERERAZHANLINIPYVE ek The, IR [ 1-8 Bl B A% L RIPve MUhE AT, RAANL Bl i
I o

Fil & 1PV6 PIM-SM 3 P4 1) 5 A2 ML 71K OSPFV3 BT L, #ifR IPV6 PIM-SM 35, 7
W2 2 3, JF HAASHML MBS A5 B 1PV SRR ER H P i SIS AR ST, A B I R
(2) fifE IPv6e 41k th, J-GE IPv6 PIM-SM. MLD F! MLD SSM Mapping 2§

# (£ Switch D LAffE IPv6e A ikikth, £+ EMRE IPv6 PIM-SM, Jf 7 1 HLM0 4% 1
Vlan-interface400 {#ifi¢ MLD #1 MLD SSM Mapping Zifig, Fl& MLD iRA K 2,
<SwitchD> system-view

[SwitchD] multicast ipv6 routing-enable

[SwitchD] interface vlan-interface 400

[SwitchD-VIan-interface400] mld enable

[SwitchD-Vlan-interface400] mld version 2

[SwitchD-VIan-interface400] mld ssm-mapping enable
[SwitchD-VIan-interface400] pim ipv6 sm

[SwitchD-VIan-interface400] quit

[SwitchD] interface vlan-interface 103

[SwitchD-VIan-interfacel03] pim ipv6 sm

[SwitchD-VIan-interfacelO3] quit

[SwitchD] interface vlan-interface 104

[SwitchD-VIan-interfacel04] pim ipv6 sm

[SwitchD-Vlan-interfacel04] quit

# {F Switch A L g8 IPv6 1% tH, JHAE&H10 _LAliEE IPv6 PIM-SM.

<SwitchA> system-view

[SwitchA] multicast ipv6 routing-enable
[SwitchA] interface vlan-interface 100
[SwitchA-VIan-interfacelO0] pim ipv6 sm
[SwitchA-VIan-interfacelO0] quit
[SwitchA] interface vlan-interface 101
[SwitchA-VIan-interfacelOl] pim ipv6 sm
[SwitchA-VIan-interfacelOl] quit
[SwitchA] interface vlan-interface 104
[SwitchA-VIan-interfacel04] pim ipv6 sm
[SwitchA-Vlan-interfacel04] quit

Switch B Fil Switch C [¥JC & 15 Switch A AL, Hc B L FEms
(3) T'# C-BSR I C-RP

# 1t Switch D F-fic & C-BSR #l C-RP {7 & «
[SwitchD] pim ipv6

[SwitchD-pim6] c-bsr 1003::2
[SwitchD-pim6] c-rp 1003::2

[SwitchD-pim6] quit

(4) TCHE IPv6 SSM 4120 iy kit v Fl
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# {F Switch D Fit'& IPv6 SSM ALk 411 bk Rl FF3E:/64.
[SwitchD] acl ipv6 number 2000
[SwitchD-acl6-basic-2000] rule permit source ff3e:: 64
[SwitchD-acl6-basic-2000] quit
[SwitchD] pim ipv6
[SwitchD-pim6] ssm-policy 2000
[SwitchD-pim6] quit
Switch A, Switch B H1 Switch C I\JlCE 55 Switch D AHEL, HC & L FE 0% o
(5) fic'® MLD SSM Mapping #1]
# {£ Switch D |-l & MLD SSM Mapping ¥l
[SwitchD] mid
[SwitchD-mld] ssm-mapping ff3e:: 64 1001::1
[SwitchD-mld] ssm-mapping ff3e:: 64 3001::1
[SwitchD-mld] quit
(6)  AI I E AR
L fE ] display mld ssm-mapping 74 1] LA B A #pL ) MLD SSM Mapping K. 451 1
# #1% Switch D I IPv6 413%4H FF3E::101 ) MLD SSM Mapping £t
[SwitchD] display mld ssm-mapping ff3e::101
Group: FF3E::101
Source list:
1001::1
3001::1
A H display mld ssm-mapping group fir % 7] LA F L #AL - AKHE MLD SSM Mapping #i1)
UL 1Pv6 4IRS . Bilt:
# % Switch D _L4k#% MLD SSM Mapping FLII 61 ) 1Pve 2% 41165 5 .
[SwitchD] display mld ssm-mapping group
Total 1 MLD SSM-mapping Group(s) -
Interface group report information
Vlan-interface400 (4001::2):
Total 1 MLD SSM-mapping Group reported
Group Address: FF3E::101

Last Reporter: 4001::1

Uptime: 00:02:04

Expires: off
WL display pim ipv6 routing-table 4 nJ LA B AZ AT IPV6 PIM % R A5 S . il l1:
# 2% Switch D - IPv6 PIM % 215 .
[SwitchD] display pim ipv6 routing-table
Total O (*, G) entry; 2 (S, G) entry

(1001::1, FF3E::101)
Protocol: pim-ssm, Flag:
UpTime: 00:13:25
Upstream interface: Vlan-interfacelO4
Upstream neighbor: 1003::1
RPF prime neighbor: 1003::1
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Downstream interface(s) information:
Total number of downstreams: 1
1: Vlan-interface400
Protocol: mld, UpTime: 00:13:25, Expires: -

(3001::1, FF3E::101)
Protocol: pim-ssm, Flag:
UpTime: 00:13:25
Upstream interface: Vlan-interfacelO3
Upstream neighbor: 3002::1
RPF prime neighbor: 3002::1
Downstream interface(s) information:
Total number of downstreams: 1
1: Vlan-interface400
Protocol: mld, UpTime: 00:13:25, Expires: -

1.8.3 MLD ProxyingZh §E i & 26451

1. ARk

o LM HIZIT IPV6 PIM-DM, RAE§M % ¥ Host A Fl Host C il IPve 4#E4
FF3E::101 A1 H .

o ZRIMIIFE Switch B it E MLD Proxying ZhiE, ffIHLAEAIZAT IPv6 PIM-DM (¥ 6L T SEBL
SRR 56 R I HED R 1PV6 2 F 50 1 1 H e %

2. A E

E1-9 MLD Proxying ThREEL & B M [

Proxy & Querier Querier
Switch B Switch A

Vlan-int100

2001::1/64
Vlan-int100 IPv6 PIM-DM

i 2001::2/64 Vlan-int101
Vian-int200 ) 1001::1/64
3001::1/64

Receiver Receiver
H B
Host A ost Host C

I METE

(1) fiifE IPv6 ¥k Thie, JFHECE IPv6 Hilik

EREAACHALINIPYE Fe ke Dhfe, TFH%IR [8] 1-0 Wl 445 L IKIPVe M IEMITTSC R, AR B A
% 6

(2) fiifE 1Pv6 3%k h, JfEAE IPv6 PIM-DM. MLD il MLD Proxying
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# {£ Switch A LAlifE IPv6 43& ., (E8:0 Vian-interface101 L AfifE IPv6 PIM-DM, JE7EH:
Vlan-interface100 - {#&E MLD.

<SwitchA> system-view

[SwitchA] multicast ipv6 routing-enable
[SwitchA] interface vlan-interface 101
[SwitchA-Vlan-interfacelOl] pim ipv6 dm
[SwitchA-VIan-interfacelOl] quit
[SwitchA] interface vlan-interface 100
[SwitchA-Vlan-interfacel00] mld enable
[SwitchA-VIan-interfacelO0] pim ipv6 dm
[SwitchA-VIan-interfacelO0] quit

# {& Switch B L {#ifig IPv6 414k 1h, 7681 Vlan-interface100 - fii it MLD Proxying, F/E411
Vlan-interface200 L 1{ifi¢ MLD.
<SwitchB> system-view
[SwitchB] multicast ipv6 routing-enable
[SwitchB] interface vlan-interface 100
[SwitchB-VIan-interfacel00] mld proxying enable
[SwitchB-Vlan-interfacel00] quit
[SwitchB] interface vlan-interface 200
[SwitchB-VIan-interface200] mld enable
[SwitchB-Vlan-interface200] quit
(3) A E AR
WL display mld interface fip% o] LA E 2 A HbL#% 1 E MLD HOPRCE MESATE . 4
# 71 4% Switch B 7 Vlan-interface100 b MLD Bt & FLZAT (K VE4 15 B .
[SwitchB] display mld interface vlan-interface 100 verbose
Vlan-interfacel00(2001::2):
MLD proxy is enabled
Current MLD version is 1
Multicast routing on this interface: enabled
Require-router-alert: disabled
AL display mid group fir 4 W] L&A MLD AHI0EE. Bl
# & Switch A I~ MLD 411115 &
[SwitchA] display mld group
Total 1 MLD Group(s).-
Interface group report information
Vlan-interfacel00(2001::1):
Total 1 MLD Groups reported
Group Address Last Reporter Uptime Expires
ff3e::101 2001::2 00:02:04 00:01:15
HUE AT, FEHLE MLD R &aid Switch B (14AEE#: 11 Vian-interface100 & 45 Switch A.
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1.9 A E$EIRZEH
1.9.1 ZFWEMEAR L AR RER

1. MEHR

HRENURIE T IO 1Pve AR G M0, iz ENURLT s b4 EAIBAT 1Pve 41584 G 1
ZHEEJ\ ;;m\o

2. 9

YU B DL IEAS A5 DL O UZ 215 up B 1PV 4% 41k 5 A B A
Fiss

FEEE thas AU RE IPVe 41K IE t, 78 EHLMEE D B Zf §E MLD;

W B 282 1 FIZ AT MLD WA LG UG, 54 B E 20 D02 R 0 WL R SR PR e e AR
) MLD R 75 R 3¢5

ﬁu%?ﬁ%mﬂfﬁﬁ 74 mid group-policy X A IPve 414F4l G HHT TERHE, %8 DA
PRSI o T R B LE B SRMN IPv6 AR G 1R o

3. fbIgigFE

(1)

()

3

(4)

K& 0 2 7 IR, e DRIIEZ 2 IR, DA TDIRAS R IR, A ACE T IEFI IPve
Hotik. A4 display mid interface A4 5 B #AGHEE BiH, S IDIRER
W, JRPBEE RN FRCE T shutdown fird, BUF B LR AN IR, 208 0 LRAT I E
IEME) 1Pv6 Mkl

KA R AR T IPve 413% s th . it iy4 display current-configuration & &G E T i

4 multicast ipv6 routing-enable. #H/ZACE, W EERSEME N AT multicast
ipv6 routing-enable f#ifi IPv6 ?HT%E%EIJ (7] IS A1, 75 A A 4 AT fE MLD.
K&z 1 _FIgqT 0 MLD A it #y4 display mid interface S 254% 1 _F32 471 MLD Jit
ASERART =LA E’Jﬁ}izlio

AT SRR T IPvE ACL BN BRI EHLINA 1PV 21441 G. il fir< display
current-configuration interface W% & AL E T mld group-policy fiv4. WAL E 1) IPV6
ACL BN 1Pve 4] G #EAT 7RI, WHT 2E 0% IPve ACL RN, fiFH:Z IPv6
HI/A G RS L.

1.9.2 F—MEEEME AR RXEARA—H

1. MREHR
e[RRI BN [R] MLD #6128, & A4Ed 4k 01 2 RA 2
2. ¥

21T MLD [ a8 AR NME DG 2S48, S22 MM, JEEER. WrFE—M
BCK AR I MLD 42 A S EA 3 AR T EE B0 K R IR AL .

AN, MLD HETH 2 AMAS, BAASE I MLD B 8% 5 0L 18] BUAR AT LLARZS, (HJE i
[7)— 9% B P BT A % T 2% A 2B AT AH R RRAS 1) MLD o i SR 7] — 9 B 1 2% ) MLD A AS— 3,
R 330 MLD 41 1% i3 8 & TR EL .
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3. A 3B S 72

(1) HKi# MLD il . ilildr4 display current-configuration Wi&£#: 1 1= MLD fRFCE (5 .

(2) LR MEBRI T % s T4 display mid interface S0 25 MLD A5 5 I 2 1 S 4k,
I PRAC B — 2

(3) It 4 display mid interface Sk i % i i #% Fi2 4T MLD hiAS & 5 — 2.
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1 ipve P
@iﬁﬁﬁ

o KRILFTI6G3%E BAREIEAT T B We) = Bk &,

o IPV6 PIM Fhfeh Pidgey “dEu” AH=ZFu, @FFVLANED, Z B KM EF, Z EUAKRW
5% RIS E A = BAEXGGA KM SE T, A AvA KN s% 0 X e34E, F AL “—BH#H K
ARMZREEIRTF” P4 URANBORE”,

1.1 IPv6 PIM{& 4}

IPv6 PIM /& Protocol Independent Multicast for IPv6 (IPv6 WM 4% HIfRIFR, o nl LLA

IPV6 LI A I Hh Elo T IPV6 itk i i (045 RIPng. OSPFv3. IS-ISv6. BGP4+%5) fit

ZE ) IPV6 SRR 2R IPV6 2 SR HEAIL S o IPV6 43K 4% th 5 BT R 1) IPv6 Sk 4% th P i e %,

SUERENSIE I 1PV6 Sk i R i3 A A N 1) 1PV6 414k it AR I5ED 1T . IPv6 PIM i) RPF(Reverse

Path Forwarding, 1% [ #4255 5 ) HLEISZILN 1PV 4RSI K . 24 1Pve AL IR SC R A 1l 3

&I, EAeN LT RPF AT #F RPF Rz 2ndat, WEIEAHRN ) IPve 418k T, Mgt

IPv6 LB SCIH I A7 RPF AT RN, W RS 1R SC. A 0C RPF IITEAIN2H, 165 W “IP 4146

BLETRS” ) “IPve ik h 55K 7.

FR A SEIHLHI AR, IPV6 PIM 43 g LU JLAR S

e IPv6 PIM-DM (Protocol Independent Multicast-Dense Mode for IPv6, IPv6 B3I 4 #—
AR

e IPv6 PIM-SM (Protocol Independent Multicast-Sparse Mode for IPv6, IPv6 il <20 #F—
M)

. IPv6 BIDIR-PIM (Bidirectional Protocol Independent Multicast for IPv6, [Pv6 Xl tpi3 Jo K
4%, fRIFR IPv6 XLIm] PIMD

e IPv6 PIM-SSM (Protocol Independent Multicast Source-Specific Multicast for IPv6, 1Pv6 1}
WK A R — TR IRA R

@ 17 P

T #ER e H5 R, Kb ded X3 IPV6 PIM X84 4L4% 54 By 35 BT 40 R 09 R 2413 # 4 “IPV6 PIM 3 .

1.1.1 IPv6 PIM-DM{3j 4y

IPv6 PIM-DM J& T2 40 IPv6 4Lk ththisll, A “HE (Push) A7 f£3% 1Pv6 21554,

W IE T 1PV6 414K 410 AR FL A B4R (1 /N R 2%, LA 5

e IPv6 PIM-DM Al i5 M9 25 (1 R N1 I ERAEAE 22 20— 1Pve ALRRA1R L, [RItk IPve 4 # £ ds
F4 1 (Flooding) M rh A1 . SR)5, 1Pv6 PIM-DM XA IPv6 41 3% 4 &
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(153 AT AL (Prune), RARBIA S HMUE I 5) 3. IXFP “9H—8y4” L% R Pk
Az, BB R K53 S R LR YT Ml 52 R RS

o CUBEBIRI S AU BT IPve AR BB, R TR RS B SRS T R K
i1, 1Pv6 PIM-DM {5482 (Graft) B3 sh Pk Xt 1Pv6 413kt 1f55 % o

— R, SRR N R R R AR R TR (Source Tree, BILL IPV6 ZH3%E A “H 7. IPv6

HARRA IR R 1R R o T A IERE K2 IPV6 2 385 BSOS IR R R AT

DRI R Oh B 4 #4284 (Shortest Path Tree, SPT).

IPv6 PIM-DM (1) CAEHLHI AT LS 4n F -

o ARSI

FygE SPT

2857

Wr s

1. SBEEI

7 1PV PIM Jgirfr, [ H gk J S0P M 1) A R4 BE AR T A7 1PV6 PIM 2% Hh s LA 3R 07 UK % 1PV6

PIM Hello %3¢ (LA Ff#iFR Hello #30), LAKBL IPv6 PIM AR )&, 44 & 2 2 1A ) IPV6 PIM 4

JRRFR, Mm@ R4y SPT.

% i
Bd BEANEATT IPV6 PIM 6948 1 R A B B W & 3% Hello 3R, Mfn T #5248 0 48 % 49
IPV6 PIM AR & 1% 8.

2. tESPT

Fagdt SPT [k PRt & “ ¥ B—8Tk” 1 #e:

(1) 7 IPv6 PIM-DM I, 1Pv6 Z14%J5 S [7] IPv6 413% 41 G Kik IPve 414%Rk S0, 56Xt IPve
HPFFRSCHATY B B %SO RPF Al G, Melgd—4 (S, G) R, JH#ix
W P T R A R . AP, 1PV6 PIM-DM 35y (AR %l 2% A2 g
(S, G) %I,

(2)  SRJER LYl AT B 17T ROREAT BY A H e B TR U A BT UK BB
. (Prune Message) , PLIm&N FE 15 S0 AH N 82 N ELA #5532 I (S, G) Frxt VI
MR MBS, HAFR K% 1Pv6 AR AL 4R S0 %10 .

% i
o (S, G) £AMELIE IPV6 4045693 HE S, IPV6 2035284930 G, HiE T 7| A fendE 0 5,
o B R EILE| IPV6 53 IE G O ARA “ L, A IPV6 AIEHIEE O MRA CTH.

SR R e i s B i, I &A1 B, A ERCE (Receiver) M Hi#% (415 Host A
BEEMB 8 R, It EEEEIPv6 PIM-DMIE H K6 R s BE[1 43, %2643 37 St ]
¥ T SPT,
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E1-1 IPv6 PIM-DM 45 SPT <= [E

oooooooooooooooooo

nnnnnnnnnnnn

oooooooooooooooo

____________ \ Receiver

,,,,,,,,,,,, #» Prune message

———» |Pv6 multicast packets

Host C

“P BT IR I R A . BN EBT R SR B IS BL, 2 BT RGER N S (S T

IRIX— 1

3. fxiE

MBI AU T 1PVe AR S OLIN, O TR T UMK RS BT AR KIS T, IPV6

PIM-DM {8 AL = 8 5200 1Pve 4l # £t it A, R T -

(1) LR 1PVE A REREAR Y ) J BT RURIRIEHARC (Graft Message) DL HHEE
BOIMAZ] SPT

(2) 4RI RCRNZAR SR AT R RORAS, O ) JL IR — AN W B 4R S
(Graft-Ack Message) LLiIFEATHfiA

(3) WAL AR ST R U1 s BT WK H LY RO R N B ST, R EHT AR AR
SCEL BRI A 1.

4. =

MBI WA E 2 G ARt gs, WA IPve IO ie S R RIERZM B, N

TR BUX SO, ST ENE LN T (Assert) LISk E ME— 1 IPve AR AR R

1-3



E1-2 Assert HlFIR~EE

Router A Router B

Ethernet

------------ +» Assert message

———» IPv6 multicast packets Router C Receiver

an B 1-2 iR, 4Router AFIRouter B _E3iE 1T sl 2] (S, G) MIPVE 41 S, #B2 AN
W B RAZARSC, T2 Ab T U 2T Router Cilt 2 IR W 434 [R] [1IPV6. 21 3%+ L, Router AR
Router BtE 4 M 10 N iEHe LI R 77 6 R R IZIPve 2044 3C. LI, Router AfiIRouter B4
TR R ERE ) A BT 1PV PIMES i 2% LAZH 4% 7 sC 67 5 4R 3¢ (Assert Message), %l
P UL FE R IPve AEJEEES . IPve 418 LG, 2IPv6 41 IIIPVe ki Hi/IPV6
MBGP# tH (1L Se R B Al Wit — s (R IR 2 40347 LL R U5, Router ARIIRouter BH 1)
PMEEWGHA (S, G I1PV6 R SCHAEA W B Je o, Feass i an

(1) 2 1Pve I VLS B w2 3R

(2) ] 1Pve AIFRIEM LA ARG, T2 2] IPv6 ALREIR I R (R /NS R M 5

(3)  WIREN1Pv6 L HEIE I B S AE AR S, W R UERE 1 1PV6 B AS b b -5 5 3R

1.1.2 IPv6 PIM-SM{ai 4~

IPv6 PIM-DM {f FHLL “Ffi—8ke” 7k E ) SPT KALi% 1Pve ALK . R SPT M2

B, AHREILES IS RBRACRRAR, HAES KR %,

IPv6 PIM-SM J& T-#ii =0 1Pv6 2% i bhil, AT “Hr (Pul) #EX” f£3% 1Pve 4k 4,

WHIEH T 1Pv6 4L 20 e b2 43 A AT o0 . YO R R B R 2, FLEEARJEH R

e IPV6 PIM-SM ¥ BT EHLABAST L 1Pve k%,  Hm WA dE 75 28 IPve 4% %8s
) LML K - IPV6 PIM-SM SZERZH 3654 % (A% CAT 45wl Je #4938 JF 49 RPT (Rendezvous Point
Tree, JLER), RPT EFE IPv6 PIM I3 5 &5 % th #4875 4 22 F AR 7Y 2 RP(Rendezvous Point,
AR D, IPV6 IR EUE T RP VS RPT 4 K4 Bl s

o EEFEICE IS B A R 1PV6 LA N RP RIE AR, ZRSCH B BRIE L RP, T4
RS ARIER T RPT 14 32;

e IPV6 AIFW IR L K IPve AIELLKRIE IPve AIEEHE, okt 1Pve 414 DR

(Designated Router, &5 % H14%) 7157 1] RP S4T30, 0 R SC (Register Message)

WP 77 2RISR RP, 3R SCEE RP JEfilR #2572 SPT. 2 5 IPv6 1R IPv6 41 #54L
PHEE SPT Kl RP, 4 1Pv6 4RIk RP J&G, EHIHGE RPT RIELHEIE .
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@ 17 AP

BAMIK AR AR 5 208, XA A 2 E 5 A 288 QRAB| ARG,

IPv6 PIM-SM 1) T AEHLI AT ANESE Q1 R
o ALSEHRIL

e DRk

e RPXRIH

e HAXRP

o  IERPT

o IPV6 4RV M
e SPTVIH#

o iE

1. SBEEI

IPV6 PIM-SMAEH] 51Pv6 PIM-DMISBL A R BALH], RAREZS I “1.1.0 1. 485K —T15,
2. DRi%%

ftillh Hello #RSCET DL S M4 (4 Ethernet) #£2¢ DR, DR IVE NI M4 IPv6 21754
PrIE— 5 R

Tt IPVv6 ZLRIEAIERI NS, B S FRICEAIER S, #Hs k4 DR, HalcE M DR 11
Tl RP RIEIIAHRE; 1Pv6 FEYEMIY) DR 15710 RP AIETE MR .

2 i
o AFAwy B AL iER Hello 4R FT45 # 6948 58 B An IPV6 4435 R bk, STVl % 3% d 55 W
Pk DR.

o R BHNEM DR 4935 & L XLIE A MLD, F N iE4E 4% DR L agdE 44 R 48 i39%Z DR
e IPv6 ZHF%240 .

A # MLD 8942, EA “IP Ak EE455” F49 “MLD” .
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El1-3 DR EZTREE

Receiver

Ethernet
Ethernet

Source

Receiver

------------ +» Hello message
————————————— » Register message
ffffffffffff + Join message

i 8 1-3 fivR, DRIFEAS AL T

(1)  FEEERLE 1B A L2 1) 3% Hello /30 (#4747 363% DR MB350 |, IH R
PR ZRI¥ H 2% 45 Bl DR

()  WRRCEME, SFH ML E A — & B A ASSC R Hello $)/3C %5 7ok DR A 26201
SR, NIRRT 5 % B85 1Y) 1PV B A L hE K /N TEk DR, 1Pv6 B i A Hh btk 55 K 1) #% e
¥k DR

) DR IRy, LA g il /@ N S 0% AT 2k H DR 1 Hello #3C, W23 fil & i) DR ik

3. RP&R

RP & IPv6 PIM-SM 3 %00 o6 o FESE TIN5 v, IPv6 2Lk R b, HEAN R84
HEE—/ RP AT 1PV 414% (5 BLE R EITT, BRI AT LAZE IPv6 PIM-SM S50+ (1) %% it o i TR
SE RP IALE; HREAETEZ UL, IPv6 PIM-SM IR HR K, it RP #£ K 11 1Pv6 4L3% (5
HEE K. T %M RP 74U L RPT [4h4h 2544, v LALE IPv6 PIM-SM $H1 [il & £ /> C-RP
(Candidate-RP, f&it RP), il HZHLHIRNAIE2E RP, MFAF K RP R4 T AR 41741,
G 75 20 & BSR (Bootstrap Router, HZ8HH#%). BSR & IPv6 PIM-SM 31 1) BEAZ L, —
A 1Pv6 PIM-SM 384 L —4~ BSR, {HHLLLE £ 4~ C-BSR (Candidate-BSR, fii% BSR).
IXFE, — H BSR KAk, 4y C-BSR Re%IM i A 2025 A= 7111 BSR, M il froll 55 G 52 1 W

%

o —ANRPTUARMIRSET %/ IPV6 284&240, {2—A IPVv6 04&40 R 48 —3F 5 — A RP.
o —45X& AR B A% C-RP #= C-BSR.

un [ 1-4 FirR, BSRATTREEM 4% 1 HC-RP K E A 3C (Advertisement Message), 1%k X
T A AT C-RP I HBIE AN 25 2% DA K FLIR 45 (11PV6 23, BSRKFIX 4415 KL B URP-Set (RP4E,

1-6



RIIPV6 ZH &2 S RP WL o¢ REE R ), BH3EE H 25 3C (Bootstrap Message, BSM) H1Jf kA
F#/NPv6 PIM-SMi

El1-4 RP 5 BSREEX ER=E
IPv6 PIM-SM
&,
h BSR

------------- » Bootstrap message

————————————— » Advertisement message

D0 265 o (1) % B EH 2R KM RP-Set 84515 B, (AR R RN M AR Z C-RP HARE IPve 41741
R N RP, BRI 40 F

(1) HEIEtB C-RP k45 i) IPve 415G, Prilds (1) IPve A1VEH #L/N & 3Rk .

(2)  FFRS I 1Pve 4G HAH R, FRLbA: C-RP MRS, ot dima skt

(3)  #HLSEHWAHIF, FAEHIEA (Hash) BB SIS T, WA R R IR

(4)  FHWAEWAR, W C-RP K IPv6 Huhk&e k& 3Rk

W7 BRI ik Xk Value (G, M, C)) = (1103515245 * ( (1103515245 * (G & M) + 12345) XOR C))
+12345) mod 2%, A5 1l L n £ 1-1 Fios.

*1-1 BERHPEFSEX

H"s =94

Value WA E
K IPVE AL A Mk i B 32 Lk 1 —1Y, &1 2 [l I 57 BE S A i B . B IPVe 4L 21 shl:

G i FFOE:C20:1A3:63::1101, NJG = OXFFOEOC20 XOR 0x01A30063 XOR 0x00000000 XOR
0x00000101

M W7 RS K JZ (Hash Mask Length)
FC-RP IPvehL [ AF32 LR N —1, &1 il it e elis FOm A3 4 E . R C-RPIFIPVEHL

Ci 3k > BFFE:B00:C18:1::10, N C; = Ox3FFEOBOO XOR 0x0C180001 XOR 0x00000000 XOR
0x00000010

& WHHE SR, RRGIEH

XOR WHRIEER, XrnRubisl

mod FIARBEFRF, FoREBRIAR
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4. ix A\ ARP

itk A RP (Embedded RP) ML LA IPv6 2% L g i RP s, MM S28L IPv6
HFRA R RP LSS, DIHRHFSRLE M RP 2 BSR ML HK K] RP, DR A7 E T
JEAIE RP ISR, R AR SCE AT o A BT JniE RP itk o 36 TR BB T

o MM

(1) CE EHUEIE MLD RS RS B I K: 1Pv6 21464 ;

(2)  HME M DR FEEAHKAE IPV6 4I#E bk () RP Hutik, Jf171% RP &ZIXIMAHSC (Join

Message) -
o IPV6 Z4LIFIHM:
(1) I1Pv6 ZHHFISE [ 4 IPve LG4 Kk 1% 1Pv6 1 #E5 :
(2) IPv6 4RI DR FRIAHKAE 1PV AL iR HIE P ) RP ik, I 1732 RP AR VEMHRSC.
5. #ERPT
E1-5 IPv6 PIM-SM H1#JiE RPT ;R & [

oooooooooooooo

Receiver
DR
RRRRRRRRRRRR ROUTER % ’
Host B
oooooooooooooooooo
Receiver

777777777777 » Join message

———» |Pv6 multicast packets

Host C

B 1-5 fion, RPTRF R R
(1) HEACE A 1Pv6 4RE4] G I, SEidid MLD $RSCil s 5 L EIE R DR;
(2) DR%4E T IPv6 AR G HEMCE GBS, AR ) RP J7 7] 328 Bk A 328 AR S s
(3) M DR 3| RP Fr& i {5 tH 285 B T RPT 194832, X ety 837 g R RBP4 T (%,

G) LW, XHH “*” Lok A(EE IPve 4% . RPT LLRP I, LLDR A1,
MRAE 1PV6 418541 G 1) IPve 4IFER R4 RP I, Bdlt st &9 O Ur i RPT 21k DR, #Eifi
FIEHCH
MIECE T 1PV HEAL G IR A TREGERE, S5HEEM DR &4 RPT Wi%411% RP J7 [
B RIL BRGNS B R BRSO R L AR T R SR SAE R L, A
H O SHAZ IPve AR, W S8 WGk Sk n) 3L i R B bR 3.
6. IPv6 ¢HiER T
IPv6 41 IS MK H K2 7 RP WA 1Pv6 4RI 4745

1-8



E1-6 IPv6 AFEREM~EE

0 ROUTER ROUTER ROUTER
r SN .
Source Receiver
kkkkkk Ny h ROUTER ROUTER % ‘
B - Host B
nnnnnnnnnn
Receiver

777777777777 » Join message

————————————— » Register message

Host C

———— > |Pv6 multicast packets

[ 1-6 pro, 1Pv6 A1k [ RPYE M i FE 0 F

(1) 4 1Pve AHFIE S ) IPv6 4HR4 G Kk T —A IPve R SCH, 5 1Pve 4 #FJH H %M DR
TECENZIRC G, ok SL B R e R S, IRl Bk AR G HH R 1) RP;

(2) 4 RPWENXIRSCG, — )7 g MR SO R B3 E b 1) 1Pve 43k SO RPT # K
gplcE, —Jrimm 1Pve AR T BBk E (S, G) ARSI, XFE, M RP Z|IPv6
RRIF T g 2R e 8 T SPT 7332, IXLeig i as fRE L R R P AT (S, G) &

I, SPT LA IPv6 2 4&J5 M) DR MR, LL RP yIH-F,

(3) IPv6 4% i1 1Pv6 41k Bduvi s O r a1t SPT 238 RP, 4R J5 tH RP 4% IPv6 414541
PvsAE RPT m4RWCE AT K. 24 RP WEIWTH SPT 4  oK (1) 1Pv6 ZH 5 f5, it %
J7 0 1Pv6 1B YR % 1) DR KRS EMHE 1L 3 (Register-Stop Message) , IPv6 414%

@ 17 AR

LR R AR E A RP KA SPT d9i%, Z 0| IPV6 203% B DR 34— & A i AR L34 IPV6 203%

B, EMIERLLER, RERPL (S, G) £y EiEa T A%,

7. SPTHl3%

7£ IPV6 PIM-SM $5H1, —A™ IPv6 L& 4IME—Xf N —/~ RP fil—#f RPT. 7£ SPT Yiy, iy K1t
AL 1PV6 A% SCH 2058 1PV 413E U501 DR B0y IR S R AE RP, B RP il 3% )5 1
U5 RPT 20 REEBCE M DR, RP &4 IPv6 25 dm b & bt vl o ixX ANt FRAEZE LR = AN )

i

o IPv6 ZLIEIEMIY DR F1 RP L4506 1PV6 ZH 3 HcH dE 4T S S he/fift o e b B

o IPV6 AURE M KRR AN — 2 M 1PV6 AL IR BRI IR S R A
o N IPv6 AR EAKI, RP UK, A5Gk,
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H TR EIR ), 1Pv6 PIM-SM fui/f i RP sl e il i) DR A&t SPT 14k

(1) RP KK SPT Pt

RP 25— IPv6 HEEUE )G, LRI IPve 4LEY5 7 I k% (S, G) AR, 7E IPve 4
M DR 5 RP 2 [HJ# 7L SPT 4832, JE 4L IPv6 4L 3FHR SCHR H #e91% 7 > 2)I5 RP.

% m

B RPA A GSPTHyk 64 ¥ mit 42, 54N “1.1.2 6. |IPv6 2035 EM” — .

(2) FUEN DR KK SPT V)

BE M DR RS —AN IPve 414 Edl tu )5, AR SPT U)4e, iLfEunF:

o e, B DR W IPv6 ALK 7 MEBEAIE (S, G) AR, FEEAILIL IPve 4%
P DR, #F &L WA i g e L R R AE R T (S, G) RIL, M. T SPT 4
s

. B )5, 4 IPVv6 3G YY SPT 2k RPT 5 SPT 4> XA thas i, %86 28 T 14 £ 54 RPT
FIIE ) 1PV6 4LIEELHR, Rl 7] RP & Bk 1% 57 RP A7 [ B3 S, RP I 2I3%H 3 f5 4k 4521 IPv6
AR T7 1) IR BRI SC (BB R —AMleE ), Mmse 7 SPT Y4

o I, IPV6 AAREHEEYS SPT M IPV6 41 3% U5 21k 2 .

L SPT P, IPv6 PIM-SM fEW5 LLEL IPV6 PIM-DM B 28 5% 1F) 7 A 337 SPT.

8. =

IPv6 PIM-SM{{i H] 51Pv6 PIM-DMEARIr S HLE], HAKIES W “1.1.1 4. Wi5” v,

1.1.3 IPv6 W [EPIME /Y

FERESCAI N A 2 7 G 2 130 s RINEAE 2 NMERCE FI 2 A IPve LIRS, 7EiXFh
BN, R AL 40 IPv6 PIM-DM 5§ IPv6 PIM-SM 1% SPT #:/k IPv6 4%, Hafaik
ta EEES A IPve A RRIEHLGIEE (S, G) RIL, X KB RAE TR A T i Pux /> 1) i,
T IPV6 XL PIM MRS . IPV6 XA PIM Hi IPv6 PIM-SM % g 113k, &l id 237 BL RP by
Iy PERE 1PVe ALEIFAECE XU RPT, i IPv6 Z4E 5y & XA RPT M IPve 414&IRZ
RP R BB . XK, fEREM M L RFHgEY (v, G) KIAIA, M4 T R,
IPv6 XL jr) PIM 2558 H T IPv6 2 RS FIESCE A LU B B AL 1) I %, L TAERLRI W] LIRS a0 F

o AR

e RPXKIL

e  DFik%

o MEXN RPT
1. BB A

IPv6 X[ PIMAE FH 51Pv6 PIM-SM5E4xAH Rl 148 i A IRALH], BAREZS W “1.1.1 1. A m R —

.
2. RPEIN
IPv6 X[ PIM{E ] 5 1Pv6 PIM-SM 522 A RP &K AL, FARIES W, “1.1.2 3.RPRIL” —TF.
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IPV6 PIM-SM [1] RP 24552 A — A SEBRAFAE R IPv6 ik, 1 1PV6 XIi] PIM ) RP AT LAFE 52
— SRR ARLEAER) IP6 Hilik, fiFk RPA (Rendezvous Point Address, J4E sitihik). RPA Fr)& X
BN [R5 2% Pk 4 RPL (Rendezvous Point Link, J4E fS4%RK ), 43 RPL _ER BT #2048 ]
PL7E RP, HEH A%

% im

IPv6 &) PIM F &) RPF 41 Z45% RP #4941, RPF4RE A A AL RP 49 F —3kibik,

3. DFi%k%¢

DF (Designated Forwarder, #5:E# &%) & IPv6 XLji PIM F il EE A (4, 1Pv6 45535t IPve
HIFYE I RP ¥ & 150 15k A T DF, Wl 2 it LA DF A RE 16 IPve 45k 1l RP J5 i K .
R, B RP 75 BRI B3 T B AT FL0E I ) DF, LA AR Se8i% M9 B 1Pv6 413& 508 171% RP #5% ;
AL, EHZ G 1Pve ARk a1 B, DF [Pkt ] DUBE e A [R] 17) 1Pv6 43 SOl TR &
£ RP,

@ 15 AR

# RPL L RE£i4% DF.

1-7 DF %R E
Router E Router D

RP

Router B % @ Router C
v v

Ethernet

------------ + DF election message

——— > |Pv6 Multicast packets
Router A Source

i & 1-7 Fi7n, Router BAIRouter CHSH] LLMRouter A3 HHIPv6 2H 4% U5 1] IPV6 4134 G &% 1
IPV6 ZIFFR ST, WA e ARSI R AR RO, RP S SR P 40 A [F] K IPV6 414 SC
It, Router BfIRouter C—HIRGRPIIME K, s A iZRPRADFE2S: Router BFIRouter CHf
G390 [ AR 9 B JIT A IPV6 PIME H 2% DAZH 5 5 Xk 16 DFIE %54 3 (DF Election Message ), 1%k 3
A LA MMEE: RPN, BIRPIIPVE 4% H1/IPv6 MBGP s (L Se g FN i f . it —
SEFUNX X L S BT LU S, Router BFIRouter CHIRISRIE ¥4 /i hDF,  BAAIH HLBSHR I 11 -
(1)  # RP LS FE e SR



(2) WHR RP FIMAHANE, AR RP IR INE SR
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E1-12 IPv6 PIM-SSM Hi#& SPT ;=& &

Source

Receiver
DR |I
Host B
Receiver

777777777777 + Subscribe message
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PIM-SSM H (14 41 4 18 3 5

o WHATE IPv6 SSM 4ithJa [ N, W IHELI IPv6 PIM-SM I FEEAT JG 8R40 B, b 43
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. RFC 4601:
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o RFC 3956:
. RFC 5015:
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. RFC 4607:

Protocol Independent Multicast-Sparse Mode (PIM-SM): Protocol Specification

Embedding the Rendezvous Point (RP) Address in an IPv6 Multicast Address
Bidirectional Protocol Independent Multicast (BIDIR-PIM)
Bootstrap Router (BSR) Mechanism for Protocol Independent Multicast (PIM)

Source-Specific Multicast for IP

. draft-ietf-ssm-overview-05: An Overview of Source-Specific Multicast (SSM)
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1.2.1 IPv6 PIM-DMEZB{E =4
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Mt & 1Pv6 PIMA Sk Ak 1.6

122 BEEEE
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o flifE IPV6 H K INFEIFILEAT— IPV6 Sk th M, SEILIER P M 4 2 FLE
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1.2.3 {#gEIPV6 PIM-
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{fifi IPv6 PIM-DM.

#=1-4 {E&E IPv6 PIM-DM
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TEWS SR A BHAR SN, 14 #2525 K% 4R SC 1K) Hop Limit {89k 1 5% R 4530 T, 1 42 4R 30 Hop
Limit {E98Ch O, YL RUAAR /NI, IR IFT R SORF AR 2 th L a6 o DR, A 7 A 2058 ikl
SR IE L, T B 9 28 R /INEC 5 1Y Hop Limit {f .

THLE IPV6 PIM-DM 35 P ¥ 47 86 bH 2 EdEAT T P .
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HRAE we i
ARG K] system-view

HEAIPVE PIMALIE | pim ipv6
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R SL AR IR T T o interval BT DT, AR A IHTHR S 1 I 18] 8] B >4 60F
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BRI SEREIR TR | interval BRATEOUT, BRI SC A5 Ar I [] 9 308)
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1.2.6 BEIPv6 PIM-DMERTE
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ENESZ RN
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BEAN B MK interface interface-type interface-number
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1.3 BLEIPv6 PIM-SM

1.3.1 IPv6 PIM-SMECBE &R

#1-8 IPV6 PIM-SM e B &=

BEEES 15t AR HHRE
#HEIPV6 PIM-SM Wik 133
Pl B i ASRP 1.34 1.
fid #C-RP S 134 2.
il ERP
fEREI A CRP 1.34 3.
4= il & C-RPE I 2% CIpvis 134 4.
Ml & C-BSR Wik 135 1.
i & BSRR 4514 7t Cipes 135 2.
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{FREIPVEAE B L] Alik 136 1.
il B 1PV B s JiC B IPVe s FE I 7t A% 1.36 2.
Jic & IPV6 HLisk (11 C-BSR Al ik 1.36 3
T | P64 15 5 Ak 137
e B A5 ESPT V) #e Al 138
Bl B IPV6 PIMZ FLETE Ak 1.6
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A B ] LIS C-RP 5 BSR 2 [A1A0 2145 JE AC EL T o FH At 5 o

T AE IPv6 PIM-SM S5 P 1R T A7 2% th s EEAT 4 A& .
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1.6.9 BLEIPv6 PIM5BFDELzN

IPv6 PIM fi ) Hello 3 SC#E 3L 5= B e 2% Y DR, 48 HL Bl A 1% 0 BEH 1PV6 2H 3% K08 ro e — e i o o
Y DR IR, ARG A Sl ) DRIEZSIEFE, XA Rl K. T 58l
DR [P D14, nf LAAEILZZ R BE) IPVE PIM AR J 2 (8] 51\ BED ALHIEA T4 B DR A E PRase A Ul
WIS AE L= BN T A 1PV PIM % (2% E#FffE IPve PIM 5 BFD Xz Uikg, w] LMEIXLE IPv6
PIM 4 i Hd /s %0 DR ks - F ik 45 DR,

%1-51 BLE IPv6 PIM 5 BFD Btz

BRAE we WERR
ARG K] system-view
HENH DAL interface interface-type interface-number
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#HR1E

A
AP <

LRA

{fiGeIPv6 PIM BFDY) g

pim ipv6 bfd enable

A5, IPve PIM BFDI)fig
BT R RS

@ 15 AR

o RAAMT FHIEET IPV6 PIM-DM 2% IPV6 PIM-SM, A& 7 484 3%,
o £ BFD tyittaeg, #HA N “THEWREHRST T4 “BFD”.

1.6.10 BCEIPV6 PIMRCHIDSCPL TR

7E IPV6 Rk, AL — 8bit f#) Traffic class B, M THriR IP RIS, REC 2474
K% 8 AN bit FAT T X, W4T 6 4 bit & Xk DSCP ALsed, s 2 /4 bit fE R AL 1R S0AE
iR, DSCP LG mT AR W48 & & 11, FRAE MR STE L SC R I 5% o

F PRI B 1IPv6 PIM #i 3C 1) DSCP A /G 0 A T RL &

%1-52 BLE IPv6 PIM #R3CHY DSCP i &%

BRIE we LR
HARGHLE system-view
HEAIPV6 PIMAL A pim ipv6

L # IPv6 PIM# S 1) DSCPL
Sk

dscp dscp-value

HJ ik
B ILR, IPVv6 PIMARSCIIDSCPAL
S a8

1.7 IPv6 PIME RFn4EFP

e AR E S, EAEEAE N AT display fir @i LLE R ECE )G IPv6 PIM HJIsAT 100, it

(e SR TYN EFSCoATIR iRV e

TEH P ALK R 04T reset @4 1] LLE R IPV6 PIM 4t il-15 B

#1-53 IPv6 PIM R RFnLER

1BRIE

A
<

2 HIPV6 PIM-SMIZ #1 [IBSR1Z &, LA
K A B IR R C-RPAE &

display pim ipv6 bsr-info [ | { begin | exclude | include }

regular-expression ]

TrEIPV6 PIMBTE FH HIIPV6 #4514
f5 B

display pim ipv6 claimed-route [ ipv6-source-address ] [ | { begin |
exclude | include } regular-expression ]
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1BR1E we
display pim ipv6 control-message counters [ message-type
{ probe | register | register-stop } | [ interface interface-type
AFEIPV6 PIMIE il S A= interface-number | message-type { assert | bsr | crp | graft |

graft-ack | hello | join-prune | state-refresh }]1*][| { begin | exclude
| include } regular-expression |

BHIPVEXY [ PIMADFE &

display pim ipv6 df-info [ rp-address ] [ | { begin | exclude | include}
regular-expression ]

BE M ATIALIIPY6 PIM-DMEG (=
J5|

display pim ipv6 grafts [ | { begin | exclude | include }
regular-expression ]

HEED ERIPY6 PIMIE A

display pim ipv6 interface [ interface-type interface-number ]
[ verbose ][ | { begin | exclude | include } regular-expression ]

BAE L RIL A BIRAR A B

display pim ipv6 join-prune mode { sm [ flags flag-value ] | ssm }
[ interface interface-type interface-number | neighbor
ipv6-neighbor-address ] * [ verbose ] [ | { begin | exclude | include }
regular-expression ]

HHEIPVE PIMAL s B

display pim ipv6 neighbor [ interface interface-type
interface-number | ipv6-neighbor-address | verbose ] * [ | { begin |
exclude | include } regular-expression ]

TYHEIPV6 PIMI FH 72 1 25

display pim ipv6 routing-table [ ipv6-group-address [ prefix-length ] |
ipv6-source-address [ prefix-length ] | incoming-interface
[ interface-type interface-number | register ] | outgoing-interface
{ include | exclude | match } { interface-type interface-number |
register } | mode mode-type | flags flag-value | fsm ] * [ | { begin |
exclude | include } regular-expression ]

A ERPIIEE

display pim ipv6 rp-info [ ipv6-group-address ] [ | { begin | exclude |
include } regular-expression ]

HEEIPV6 PIMES IR ST

reset pim ipv6 control-message counters [ interface interface-type
interface-number ]

1.8 IPv6 PIMELEY i & 2451

1.8.1 1

Pv6 PIM-DM B2 i & 245

1. A FHEK
PR 0 A% 7 SO AT S 5 B, AN RIS AR AL A RS M 4%, B AR A N
2o H A AL 2D AN, S 1PV PIM K] DM J7 2
Host A HTHost C 2y P4~ A 9 45 o 1] IPv6 ZH 65 Sl Switch Diliid Vlan-interface300
P05 1Pve A#RYE (Source) FrfEIMesiE+s:; Switch A il Vian-interfacel00 2 i %
AR N1, J#id Vian-interface103 # [13%#% Switch D;  Switch B 1 Switch C i % H (1
Vlan-interface200 4 IERZ AR M4 N2, 25liEid Vian-interface101 #1 Vlan-interface102

Fz 13442 Switch D.

Switch A 5 KR M %% N1 2 [AiZ4T MLDv1; Switch B il Switch C 5K AS M 4% N2 2 [al 15T

MLDv1.
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2. tAM [
[El1-14 IPv6 PIM-DM B2 AT & 4H [ [£]

Receiver

;

Host A

Ethernet

@

Switch A

Vlan-int100

Host B

Receiver

> o
3]
£ Vlan-int300 Vlan-int101 Vlan-int200
[}
Source ﬁ y Vlan-int101 Host C
& .
2 Switch B
(2

Ethernet

4001::100/64

< Vlan-int200
Switch C
Host D
&4 o IPV6HEHE xE& HFu IPV6hiE
Switch A Vlan-int100 1001::1/64 Switch D Vlan-int300 4001::1/64
Vlan-int103 1002::1/64 Vlan-int103 1002::2/64
Switch B Vlan-int200 2001::1/64 Vlan-int101 2002::2/64
Vlan-int101 2002::1/64 Vlan-int102 3001::2/64
Switch C Vlan-int200 2001::2/64
Vlan-int102 3001::1/64

JEMEDE

(1) f#RE IPv6 % Kk ThRE, JFECE IPv6 Hudik Rl IPV6 Sk i bl

i RE & A HALITIPYE R Dhfe, JFHi 18] 1-14 BeE &3 L IIPve Ml FI T8 8, FopAiic & i 72
W

fit & 1Pv6 PIM-DM 35 P f) 4% A8 e bl [F) R OSPFV3 B3UAT B, #ifR 1Pv6 PIM-DM 5 i E
W2 R T, JF B AL [ BERS A5 B 1PV6 SRR D S S I B 245 e ST, B A B g
(2) fliBE IPv6 A4k, JffliRE IPv6 PIM-DM 1 MLD

# 71 Switch A [ fliGE IPv6 Z1#kik f1, 7E#&F: 1 EAERE IPV6 PIM-DM, Jf7E LR RS M 2% 14 1
Vlan-interface100 _{##&E MLD.

<SwitchA> system-view

[SwitchA] multicast ipv6 routing-enable

[SwitchA] interface vlan-interface 100

[SwitchA-Vlan-interfacel00] mld enable

[SwitchA-Vlan-interfacel00] pim ipv6 dm

[SwitchA-VIan-interfacelO0] quit

[SwitchA] interface vlan-interface 103
[SwitchA-Vlan-interfacel03] pim ipv6 dm
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[SwitchA-VIan-interfacelO3] quit
Switch B 1 Switch C [ & 5 Switch A AL, A& 1 FERK .
# 11 Switch D _fiifig IPv6 44k i, JF/EH 1 LAIRE IPv6 PIM-DM.

<SwitchD> system-view

[SwitchD] multicast ipv6 routing-enable
[SwitchD] interface vlan-interface 300
[SwitchD-VIan-interface300] pim ipv6 dm
[SwitchD-VIan-interface300] quit
[SwitchD] interface vlan-interface 103
[SwitchD-VIan-interfacel03] pim ipv6 dm
[SwitchD-VIan-interfacelO03] quit
[SwitchD] interface vlan-interface 101
[SwitchD-VIan-interfacelOl] pim ipv6 dm
[SwitchD-VIan-interfacelOl] quit
[SwitchD] interface vlan-interface 102
[SwitchD-VIan-interfacel02] pim ipv6 dm
[SwitchD-VIan-interfacel02] quit

(3) IERMLE MR

WL display pim ipv6 interface iy 1] L& A #eALE2 11 L IPV6 PIM [HIC & RS T 150
-

# 7% Switch D I IPv6 PIM f{c B 15 B .

[SwitchD] display pim ipv6 interface

Interface NbrCnt Hellolnt DR-Pri DR-Address

V1an300 0 30 1 FE80::A01:201:1
(local)

Vlan103 0 30 1 FE80::A01:201:2
(local)

Vlan101 1 30 1 FE80::A01:201:3
(local)

Vian102 1 30 1 FE80::A01:201:4
(local)

WA display pim ipv6 neighbor fir 4 1] LA B S bl [ 1) 1PV6 PIM 4555 5. 431l
# 1 Switch D I IPv6 PIM {145 & ¢ &5 B

[SwitchD] display pim ipv6 neighbor

Total Number of Neighbors = 3

Neighbor Interface Uptime Expires Dr-Priority
FE80::A01:101:1 VIan103 00:04:00 00:01:29 1
FE80::B01:102:2 Vlanl101 00:04:16 00:01:29 3
FE80::C01:103:3 Vlanl102 00:03:54 00:01:17 5

N Host A 73 Ehz0 IPve 414% 41 G (FFOE:101) Mifi ., 4 I1Pve 41#¥ S (4001::100/64) i
IPv6 A E2H G Kik IPve 4R % N, 3 7 i 2E il SPT, SPT %A1 % A8 #:H1.( Switch A 1 Switch
D) L#A7A4E (S, G) &I, HostA [ Switch A /& i% MLD #t 2 AN IPv6 214541 G, 7£ Switch A
AR (%, G) . i f# ] display pim ipv6 routing-table i 1] LLEE & A # ALK IPV6 PIM
RS Bl
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# 7 Switch A 1] IPv6 PIM % f &5 8.
[SwitchA] display pim ipv6 routing-table
Total 1 (*, G) entry; 1 (S, G) entry

(*, FFOE::101)
Protocol: pim-dm, Flag: WC
UpTime: 00:01:24
Upstream interface: NULL
Upstream neighbor: NULL
RPF prime neighbor: NULL
Downstream interface(s) information:
Total number of downstreams: 1
1: Vlan-interfacel0O0
Protocol: mld, UpTime: 00:01:20, Expires: never

(4001::100, FFOE::101)
Protocol: pim-dm, Flag: ACT
UpTime: 00:01:20
Upstream interface: Vlan-interfacelO3
Upstream neighbor: 1002::2
RPF prime neighbor: 1002::2
Downstream interface(s) information:
Total number of downstreams: 1
1: Vlan-interfacel0O0
Protocol: pim-dm, UpTime: 00:01:20, Expires: never
# #74 Switch D 1) IPv6 PIM % HH &5 2.
[SwitchD] display pim ipv6 routing-table
Total O (*, G) entry; 1 (S, G) entry
(4001::100, FFOE::101)
Protocol: pim-dm, Flag: LOC ACT
UpTime: 00:02:19
Upstream interface: Vlan-interface300
Upstream neighbor: NULL
RPF prime neighbor: NULL
Downstream interface(s) information:
Total number of downstreams: 2
1: Vlan-interfacel0O3
Protocol: pim-dm, UpTime: 00:02:19, Expires: never
2: Vlan-interfacel02
Protocol: pim-dm, UpTime: 00:02:19, Expires: never

1.8.2 IPv6 PIM-SMIEE 12 igj B2 7 fir. & 2445

1. tHME K

o FCHIERL IR T BTSSR, AN AL U RO BEAR AL SRR M 4%, AN AR A M
AR EAFAE TR DA, AN IPV6 PIM R SM 5.
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e Host AFIHost C kAN AAY M 4 v (1) IPV6 21 3% (5 Sl ;. Switch DAl Vian-interface300
5 1Pve 418575 (Source) FT{EMI4EH:; Switch A il Vian-interface100 #2111 #:K
WM 4 N1, i Vian-interface101 #z11fl1 Vian-interface102 214y %]i%#: Switch D Fll
Switch E; Switch B fil Switch C iiid % [ ) Vlan-interface200 2 B AR M4 N2, 4351
{3t Vian-interface103 il Vlan-interface104 % [13%#% Switch E.

e ¥ Switch D ) Vlan-interface105 % 11 f1 Switch E [f] Vlan-interface102 #$fic & & C-BSR F1
C-RP, Hrp Switch E 1 C-BSR MM E 4% m. C-RP Jrils5 i) IPve 24k 20 36 H
FFOE::101/64, 1 ik ({0738 e A5 FE AL B A5 sty [ P (1) 1P i@ 2 Bk (1] o Bl ) 213X P 4~ C-RP L

e Switch A 5AKR ML N1 2 [f]iz47 MLDv1; Switch B fll Switch C 5 A& A4 M 4% N2 2 B iz 4T
MLDv1,

2. AW

El1-15 IPv6 PIM-SM 3E & 1213 B Y Fie & 4 ) [&]

Receiver

-

Host A

Ethernet

<
)
=}
3
=
o
3

Switch A

Vlan-int102
Host B

Vlan-int102 Receiver

Ethernet

Source

@

Switch D Switch E | Vlan-int104 Switch B

-

‘ q’
c

g

(V)

<

£

I &

Host C

4001::100/64

* |

Vlan-int104
e Vlan-int200
IPv6 PIM-SM Host D
Switch C

K& o= IPV6HLHE & o IPV6HhAE
Switch A Vlan-int100 1001::1/64 Switch D Vlan-int300 4001::1/64

Vlan-int101 1002::1/64 Vlan-int101 1002::2/64

Vlan-int102 1003::1/64 Vlan-int105 4002::1/64
Switch B Vlan-int200 2001::1/64 Switch E Vlan-int104 3001::2/64

Vlan-int103 2002::1/64 Vlan-int103 2002::2/64
Switch C Vlan-int200 2001::2/64 Vlan-int102 1003::2/64

Vlan-int104 3001::1/64 Vlan-int105 4002::2/64

3. BEESE

(1) f#fg IPv6 ¥ &% Thig, FHECE 1Pve sl Al IPve Sk th il

RS ATHMLAIIPYE Fe ke DifE, JHLI [ 1-16 BoE 4% L IIPVe MUl RIRTA IS, A AR &l 2
W
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it & IPV6 PIM-SM 35 P (1 %<8 e W12 18] 5% Fl OSPFV3 Thislidb 47T Hi%, #if IPv6 PIM-SM I i &5 4
W 2% )2 3, JF A A HAL 2 (R RERE A5 B I1Pv6 A% i th P Sl 2l A 5 eh o0 B, AR Bk R
(2) 1flifg IPv6 415k, JF{ifE IPv6 PIM-SM F1 MLD

# 7% Switch A F{#1RE IPv6 4185 i, 5%+ EAERE IPVv6 PIM-SM, 7R ILIEHER RS M 2% 14 1
Vlan-interface300 |- ffifit MLD.

<SwitchA> system-view

[SwitchA] multicast ipv6 routing-enable

[SwitchA] interface vlan-interface 100

[SwitchA-Vlan-interfacel00] mld enable

[SwitchA-VIan-interfacelO0] pim ipv6 sm

[SwitchA-Vlan-interfacel00] quit

[SwitchA] interface vlan-interface 101

[SwitchA-VIan-interfacelOl] pim ipv6 sm

[SwitchA-Vlan-interfacelOl] quit

[SwitchA] interface vlan-interface 102

[SwitchA-VIan-interfacel02] pim ipv6 sm

[SwitchA-Vlan-interfacel02] quit

Switch B il Switch C /it & 55 Switch A 4L, Switch D Fil Switch E [k 7 AN ELAEAH N 1 A fE
MLD 4}, JEmllEds Switch A AL, BBk R g o

(3) M C-BSR #il C-RP

# 7% Switch D L% RP E AR IEH, L& C-BSR Fl C-RP AL E, JiH& e A HE K4
128, C-BSR is:4ih 10.

<SwitchD> system-view

[SwitchD] acl ipv6 number 2005

[SwitchD-acl6-basic-2005] rule permit source ffOe::101 64

[SwitchD-acl6-basic-2005] quit

[SwitchD] pim ipv6

[SwitchD-pim6] c-bsr 4002::1 128 10

[SwitchD-pim6] c-rp 4002::1 group-policy 2005

[SwitchD-pim6] quit

# 1& Switch E FACE RP E A IR IGH, LK C-BSR Ml C-RP I &, H4R e A HMK N
128, C-BSR W44 20,

<SwitchE> system-view

[SwitchE] acl ipv6 number 2005

[SwitchE-acl6-basic-2005] rule permit source ffOe::101 64

[SwitchE-acl6-basic-2005] quit

[SwitchE] pim ipv6

[SwitchE-pim6] c-bsr 1003::2 128 20

[SwitchE-pim6] c-rp 1003::2 group-policy 2005

[SwitchE-pim6] quit

(4)  FITCE AR

3L 4E 1 display pim ipv6 interface fir & nJ LAET & A B L% 1L 1PV6 PIM FIRC B RZATH5 00 . 1
.

# & Switch A I IPv6 PIM [FIPC & (5 B -

[SwitchA] display pim ipv6 interface
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Interface NbrCnt Hellolnt DR-Pri DR-Address

VIan100 0 30 1 FE80::A01:201:1
(local)

Vlanl101 1 30 1 FE80::A01:201:2

Vian102 1 30 1 FE80::A01:201:3

W display pim ipv6 bsr-info iy 4 1] LA G AL - BSR EZSHIMF E, LLACAHLIC B IF A
) C-RP 5 B it
# #4 Switch A L) BSR5 R, LASAHINC & IR C-RP 15 &
[SwitchA] display pim ipv6 bsr-info
Elected BSR Address: 1003::2
Priority: 20
Hash mask length: 128
State: Accept Preferred
Uptime: 00:04:22
Expires: 00:01:46
# & Switch D L[ BSR {5, LA B IF A C-RP 5 .
[SwitchD] display pim ipv6 bsr-info
Elected BSR Address: 1003::2
Priority: 20
Hash mask length: 128
State: Elected
Uptime: 00:05:26
Expires: 00:01:45
Candidate BSR Address: 4002::1
Priority: 10
Hash mask length: 128
State: Candidate

Candidate RP: 4002::1(Vlan-interfacel05)
Priority: 192
HoldTime: 130
Advertisement Interval: 60
Next advertisement scheduled at: 00:00:48
# & Switch E _Lf¥) BSR 5 &, PALAMIEC &I £ C-RP 5 .
[SwitchE] display pim ipv6 bsr-info
Elected BSR Address: 1003::2
Priority: 20
Hash mask length: 128
State: Elected
Uptime: 00:01:10
Next BSR message scheduled at: 00:01:48
Candidate BSR Address: 1003::2
Priority: 20
Hash mask length: 128
State: Elected

Candidate RP: 1003::2(Vlan-interfacel02)
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Priority: 192
HoldTime: 130
Advertisement Interval: 60
Next advertisement scheduled at: 00:00:48
LA display pim ipv6 rp-info iy 4 1] LA B A AL FIREUY RP 15 B fil4n:
# & F Switch A LI RP {5 B
[SwitchA] display pim ipv6 rp-info
PIM-SM BSR RP information:
prefix/prefix length: FFOE::101/64
RP: 4002::1
Priority: 192
HoldTime: 130
Uptime: 00:05:19
Expires: 00:02:11

RP: 1003::2

Priority: 192

HoldTime: 130

Uptime: 00:05:19

Expires: 00:02:11
40 Host A 580 IPV6 414% 41 G (FFOE::100) (M5 &, i TR A Bk G XN RP
4 Router E, [At Switch A Fl Switch E Z[H]& 45 RPT. X4 IPv6 48k S (4001::100/64) [n]
RP KM G, Switch D #1 Switch E Z [A]<s2E 1 SPT. 4 Switch A 1] 1Pv6 21 £ £ s 5 37 R
T RPT 2| SPT 1. RPT B2 HAZHHL (Switch A fil Switch E) bAFAE (%, G) 3RJil,
1M SPT #4222 /L (Switch A fil Switch D) A7 7E (S, G) £ I, @il f#H display pim ipv6
routing-table iy % 1] LA B AL IPVE PIM % fH&AS K. D
# 754 Switch A L IPv6 PIM % 15 K.
[SwitchA] display pim ipv6 routing-table
Total 1 (*, G) entry; 1 (S, G) entry

(*, FFOE::100)
RP: 1003::2
Protocol: pim-sm, Flag: WC
UpTime: 00:03:45
Upstream interface: Vlan-interfacel02
Upstream neighbor: 1003::2
RPF prime neighbor: 1003::2
Downstream interface(s) information:
Total number of downstreams: 1
1: Vlan-interfacel0O0
Protocol: mld, UpTime: 00:02:15, Expires: 00:03:06

(4001::100, FFOE::100)
RP: 1003::2
Protocol: pim-sm, Flag: SPT ACT
UpTime: 00:02:15
Upstream interface: Vlan-interfacelOl
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Upstream neighbor: 1002::2
RPF prime neighbor: 1002::2
Downstream interface(s) information:
Total number of downstreams: 1
1: Vlan-interfacel0O0
Protocol: pim-sm, UpTime: 00:02:15, Expires: 00:03:06
# A F Switch D [ IPv6 PIM % H13& 15 .
[SwitchD] display pim ipv6 routing-table
Total O (*, G) entry; 1 (S, G) entry

(4001::100, FFOE::100)
RP: 1003::2
Protocol: pim-sm, Flag: SPT LOC ACT
UpTime: 00:14:44
Upstream interface: Vlan-interface300
Upstream neighbor: NULL
RPF prime neighbor: NULL
Downstream interface(s) information:
Total number of downstreams: 1
1: Vlan-interfacel0O5
Protocol: mld, UpTime: 00:14:44, Expires: 00:02:26
# A F Switch E ¥ IPv6 PIM % th#&15 .
[SwitchE] display pim ipv6 routing-table
Total 1 (*, G) entry; 0 (S, G) entry

(*, FFOE::100)
RP: 1003::2 (local)
Protocol: pim-sm, Flag: WC
UpTime: 00:16:56
Upstream interface: Register
Upstream neighbor: 4002::1
RPF prime neighbor: 4002::1
Downstream interface(s) information:
Total number of downstreams: 1
1: Vlan-interfacel02
Protocol: pim-sm, UpTime: 00:16:56, Expires: 00:02:34

1.8.3 IPv6 PIM-SME T8 15 B AU fic & 2445

1. AT K

o Pl I I AL Ty B RS S, HES 1PV PIM R SM B E 72, R0k IPV6
EHE 1 (Scopefik 4) . IPv6 &P 2 (Scope fih 4) 1 IPv6 Global 1, Switch B.
Switch C A1 Switch D Jy#% 1Pv6 & #k (1) ZBR.

e Source 1 fil Source 2 43I IPv6 41#%41 FF14::101 K i% N A A1) IPve 41#%{5 5., Host A
H1 Host B 4351 K205k B Source 1 1 Source 2 (1] IPv6 ZH3%15 E.: Source 3 [i1] IPv6 413%
41 FF1E::202 K i% IPv6 414#% {5 K, Host C K4l .
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Switch B fJ Vlan-interface101 #11 J 1Pv6 5 #3 1 [¥] C-BSR I C-RP, fli4-T Scope {4
4 (1) 1PV6 ZHHk41; Switch D () Vlan-interface104 #1114 1Pv6 45 Fi 2 /) C-BSR i C-RP,
4T Scope 164 4 1) IPv6 413E4; Switch F [¥) Vlan-interface109 #% 1 % IPv6 Global 27
C-BSR il C-RP, Mi4T Scope {th 14 [f] IPv6 Z14%4H

Switch A. Switch E F1 Switch | 4351 5 % H
2. AN E
[E1-16 IPv6 PIM-SM ‘& T8 15 it & 28 W [&]

IPv6 admin-scope 1

PERLIHMCE 2 1711247 MLDV1.

Receiver Vlan-int500 .
Host A Switch G
Source 1 Source 3 Vlan-int109
Vlan-int100 Vlan-int200 Vlan-int109
Vlan-int101 Vlan-int102 Vlan-int102 oS i
- Switch F
Vlan-int101
Switch A Switch B Vlan-int107
ZBR
Switch C
Switch | Switch H Vlan-int107
Vlan-int106 - Switch D
Vlan-int104 ZBR
Vlan-int108
Receiver Source 2
Host C
Recei % ] Vlan-int108
ecelver .
Host B Vlan-int400 Switch E

IPv6 PIM-SM

IPv6 global-scope

IPv6 admin-scope 2

& #u IPv6# it & #u IPV6#L At

Switch A Vlan-int100 1001::1/64 Switch D Vlan-int104 3002::2/64
Vlan-int101 1002::1/64 Vlan-int108 6001::1/64

Switch B Vlan-int200 2001::1/64 Vlan-int107 6002::1/64
Vlan-int101 1002::2/64 Switch E Vlan-int400 7001::1/64
Vlan-int103 2002::1/64 Vlan-int105 3003::2/64
Vlan-int102 2003::1/64 Vlan-int108 6001::2/64

Switch C Vlan-int300 3001::1/64 Switch F Vlan-int109 8001::1/64
Vlan-int104 3002::1/64 Vlan-int107 6002::2/64
Vlan-int105 3003::1/64 Vlan-int102 2003::2/64
Vlan-int103 2002::2/64 Switch G Vlan-int500 9001::1/64
Vlan-int106 3004::1/64 Vlan-int109 8001::2/64

Switch H Vlan-int110 4001::1/64 Source 1 - 2001::100/64
Vlan-int106 3004::2/64 Source 2 - 3001::100/64

Switch | Vlan-int600 5001::1/64 Source 3 - 9001::100/64
Vlan-int110 4001::2/64

JEELE
(1) FECE IPv6 HuhEFD IPv6 B HH B
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T RESACHALIIIPYG #: K ThiE, 1T & 1-16 It & &8 L 1Pve b AT 2K s, HARN & L fE
W

BLE IPV6 PIM-SM 58 4 (1 & AZ Hab L2 10K ] OSPFv3 WhisGdE4T 3%, i IPv6e PIM-SM &8 4 #5745
W48 2 HIE, FF H A2 ] Fee {5 B 1IPve Bk i b b i SR 8l 2 4% th 58 8T, ELARTC B RE s
(2) fligE IPVv6 41HKis AT IPv6 & BT, FFERE IPv6 PIM-SM Al MLD

# 1F Switch A _{fifE IPv6 2454 th Al IPv6 & BRARALH], 74546 10 _LAFRE IPv6 PIM-SM, 7R IE
B B 198 11 Vian-interface100 _FA# g MLD.

<SwitchA> system-view

[SwitchA] multicast ipv6 routing-enable
[SwitchA] pim ipv6

[SwitchA-pim6] c-bsr admin-scope
[SwitchA-pim6] quit

[SwitchA] interface vlan-interface 100
[SwitchA-VIan-interfacel00] mld enable
[SwitchA-VIan-interfacelO0] pim ipv6 sm
[SwitchA-Vlan-interfacel00] quit
[SwitchA] interface vlan-interface 101
[SwitchA-VIan-interfacelOl] pim ipv6 sm
[SwitchA-Vlan-interfacel01] quit

Switch E 1 Switch | [ E 5 Switch A AL, Bl B i FEng
# £ Switch B _fifi & IPv6 21 4% % th Al IPve & B HLH], JHE4-4 0 EAFERE IPv6 PIM-SM.

<SwitchB> system-view

[SwitchB] multicast ipv6 routing-enable
[SwitchB] pim ipv6

[SwitchB-pim6] c-bsr admin-scope
[SwitchB-pim6] quit

[SwitchB] interface vlan-interface 200
[SwitchB-Vlan-interface200] pim ipv6 sm
[SwitchB-VIan-interface200] quit
[SwitchB] interface vlan-interface 101
[SwitchB-Vlan-interfacelOl] pim ipv6 sm
[SwitchB-VIan-interfacelOl] quit
[SwitchB] interface vlan-interface 102
[SwitchB-Vlan-interfacel02] pim ipv6 sm
[SwitchB-VIan-interfacel02] quit
[SwitchB] interface vlan-interface 103
[SwitchB-Vlan-interfacel03] pim ipv6 sm
[SwitchB-VIan-interfacelO3] quit

Switch C. Switch D. Switch F. Switch G Al Switch H [{Jfic & 5 Switch B #HEL, g & il FE g .
(3) M E IPv6 & Hillih 7t

# 7¢ Switch B #4211 Vlan-interface102 #1 Vlan-interface103 fit & 4 1Pv6 & Btk 1 (K14 7.
[SwitchB] interface vlan-interface 102

[SwitchB-VIan-interfacel02] multicast ipv6 boundary scope 4
[SwitchB-VIan-interfacel02] quit

[SwitchB] interface vlan-interface 103
[SwitchB-VIan-interfacel03] multicast ipv6 boundary scope 4
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[SwitchB-Vlan-interfacel03] quit
# {F Switch C [¥1#2 1 Vlan-interface103 il Vlan-interface106 it & Jy IPv6 & #f, 2 ()il 5t
<SwitchC> system-view
[SwitchC] interface vlan-interface 103
[SwitchC-VIan-interfacel03] multicast ipv6 boundary scope 4
[SwitchC-VIan-interfacelO3] quit
[SwitchC] interface vlan-interface 106
[SwitchC-VIan-interfacel06] multicast ipv6 boundary scope 4
[SwitchC-VIan-interfacelO6] quit
# £ Switch D #4211 Vian-interface107 it & 4 1Pv6 & I 2 (1134 7.
<SwitchD> system-view
[SwitchD] interface vlan-interface 107
[SwitchD-VIan-interfacel07] multicast ipv6 boundary scope 4
[SwitchD-VIan-interfacelO7] quit
(4) M#E C-BSRAHIC-RP
# 11 Switch B _EACE RP @5 KRSIEH, JH¥HEO Vian-interfacel01 BLE b IPv6 & HEL 1 11
C-BSR #1 C-RP.
[SwitchB] pim ipv6
[SwitchB-pim6] c-bsr scope 4
[SwitchB-pim6] c-bsr 1002::2
[SwitchB-pim6] c-rp 1002::2 scope 4
[SwitchB-pim6] quit
# {r Switch D hEE RP @& RS TEH, JER#E0 Vian-interface104 FLE A4 1Pv6 &L 2 1)
C-BSR 1 C-RP,
[SwitchD] pim ipv6
[SwitchD-pim6] c-bsr scope 4
[SwitchD-pim6] c-bsr 3002::2
[SwitchD-pim6] c-rp 3002::2 scope 4
[SwitchD-pim6] quit
# 7t Switch F ¥4 1 Vlan-interface109 fic & 4 IPv6 Global 3] C-BSR #il C-RP.
<SwitchF> system-view
[SwitchF] pim ipv6
[SwitchF-pim6] c-bsr scope global
[SwitchF-pim6] c-bsr 8001::1
[SwitchF-pim6] c-rp 8001::1
[SwitchF-pim6] quit
(5)  AICE AR
WA display pim ipv6 bsr-info iy % i AR A HbL I BSRIEZSHIE S, BLAAIMEC B I
U C-RP {5 B Bil4n:
# #1F Switch B L BSR {5 &, PASAMINC & LR C-RP 15 K.
[SwitchB] display pim ipv6 bsr-info
Elected BSR Address: 8001::1
Priority: 64
Hash mask length: 126
State: Accept Preferred
Scope: 14
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Uptime: 00:01:45
Expires: 00:01:25
Elected BSR Address: 1002::2
Priority: 64
Hash mask length: 126
State: Elected
Scope: 4
Uptime: 00:04:54
Next BSR message scheduled at: 00:00:06
Candidate BSR Address: 1002::2
Priority: 64
Hash mask length: 126
State: Elected
Scope: 4

Candidate RP: 1002::2(VIan-interfacelOl)
Priority: 192
HoldTime: 130
Advertisement Interval: 60
Next advertisement scheduled at: 00:00:15
# #4 Switch D L BSRG R, LALAHIEC B IF AR C-RP f5 E.
[SwitchD] display pim ipv6 bsr-info
Elected BSR Address: 8001::1
Priority: 64
Hash mask length: 126
State: Accept Preferred
Scope: 14
Uptime: 00:01:45
Expires: 00:01:25
Elected BSR Address: 3002::2
Priority: 64
Hash mask length: 126
State: Elected
Scope: 4
Uptime: 00:03:48
Next BSR message scheduled at: 00:01:12
Candidate BSR Address: 3002::2
Priority: 64
Hash mask length: 126
State: Elected
Scope: 4

Candidate RP: 3002::2(VlIan-interfacel04)
Priority: 192
HoldTime: 130
Advertisement Interval: 60
Next advertisement scheduled at: 00:00:10

# #r 7 Switch F L BSR /5 5L, PAACAHUAD & 420 C-RP 15 M.
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[SwitchF] display pim ipv6 bsr-info
Elected BSR Address: 8001::1

Priority: 64

Hash mask length: 126

State: Elected

Scope: 14

Uptime: 00:01:11

Next BSR message scheduled at: 00:00:49
Candidate BSR Address: 8001::1

Priority: 64

Hash mask length: 126

State: Elected

Scope: 14

Candidate RP: 8001::1(VIan-interfacel09)
Priority: 192
HoldTime: 130
Advertisement Interval: 60
Next advertisement scheduled at: 00:00:55
L H display pim ipv6 rp-info iy 4 1] LLE A A #AL B3R RP 15 8. -
# #tF Switch B L1 RP {5 &,
[SwitchB] display pim ipv6 rp-info
PIM-SM BSR RP information:
prefix/prefix length: FFOE::/16
RP: 8001::1
Priority: 192
HoldTime: 130
Uptime: 00:03:39
Expires: 00:01:51

prefix/prefix length: FF1E::/16
RP: 8001::1
Priority: 192
HoldTime: 130
Uptime: 00:03:39
Expires: 00:01:51

prefix/prefix length: FF2E::/16
RP: 8001::1
Priority: 192
HoldTime: 130
Uptime: 00:03:39
Expires: 00:01:51

prefix/prefix length: FF3E::/16
RP: 8001::1
Priority: 192
HoldTime: 130
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Uptime: 00:03:39
Expires: 00:01:51

prefix/prefix length: FF4E::/16
RP: 8001::1
Priority: 192
HoldTime: 130
Uptime: 00:03:39
Expires: 00:01:51

prefix/prefix length: FF5E::/16
RP: 8001::1
Priority: 192
HoldTime: 130
Uptime: 00:03:39
Expires: 00:01:51

prefix/prefix length: FF6E::/16
RP: 8001::1
Priority: 192
HoldTime: 130
Uptime: 00:03:39
Expires: 00:01:51

prefix/prefix length: FF7E::/16
RP: 8001::1
Priority: 192
HoldTime: 130
Uptime: 00:03:39
Expires: 00:01:51

prefix/prefix length: FF8E::/16
RP: 8001::1
Priority: 192
HoldTime: 130
Uptime: 00:03:39
Expires: 00:01:51

prefix/prefix length: FFOE::/16
RP: 8001::1
Priority: 192
HoldTime: 130
Uptime: 00:03:39
Expires: 00:01:51

prefix/prefix length: FFAE::/16
RP: 8001::1

Priority: 192
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HoldTime: 130
Uptime: 00:03:39
Expires: 00:01:51

prefix/prefix length: FFBE::/16
RP: 8001::1
Priority: 192
HoldTime: 130
Uptime: 00:03:39
Expires: 00:01:51

prefix/prefix length: FFCE::/16
RP: 8001::1
Priority: 192
HoldTime: 130
Uptime: 00:03:39
Expires: 00:01:51

prefix/prefix length: FFDE::/16
RP: 8001::1
Priority: 192
HoldTime: 130
Uptime: 00:03:39
Expires: 00:01:51

prefix/prefix length: FFEE::/16
RP: 8001::1
Priority: 192
HoldTime: 130
Uptime: 00:03:39
Expires: 00:01:51

prefix/prefix length: FFFE::/16
RP: 8001::1
Priority: 192
HoldTime: 130
Uptime: 00:03:39
Expires: 00:01:51

prefix/prefix length: FF04::/16
RP: 1002::2
Priority: 192
HoldTime: 130
Uptime: 00:03:39
Expires: 00:01:51

prefix/prefix length: FF14::/16
RP: 1002::2
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Priority: 192
HoldTime: 130
Uptime: 00:03:39
Expires: 00:01:51

prefix/prefix length: FF24::/16
RP: 1002::2
Priority: 192
HoldTime: 130
Uptime: 00:03:39
Expires: 00:01:51

prefix/prefix length: FF34::/16
RP: 1002::2
Priority: 192
HoldTime: 130
Uptime: 00:03:39
Expires: 00:01:51

prefix/prefix length: FF44::/16
RP: 1002::2
Priority: 192
HoldTime: 130
Uptime: 00:03:39
Expires: 00:01:51

prefix/prefix length: FF54::/16
RP: 1002::2
Priority: 192
HoldTime: 130
Uptime: 00:03:39
Expires: 00:01:51

prefix/prefix length: FF64::/16
RP: 1002::2
Priority: 192
HoldTime: 130
Uptime: 00:03:39
Expires: 00:01:51

prefix/prefix length: FF74::/16
RP: 1002::2
Priority: 192
HoldTime: 130
Uptime: 00:03:39
Expires: 00:01:51

prefix/prefix length: FF84::/16
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RP: 1002::2
Priority: 192
HoldTime: 130
Uptime: 00:03:39
Expires: 00:01:51

prefix/prefix length: FF94::/16
RP: 1002::2
Priority: 192
HoldTime: 130
Uptime: 00:03:39
Expires: 00:01:51

prefix/prefix length: FFA4::/16
RP: 1002::2
Priority: 192
HoldTime: 130
Uptime: 00:03:39
Expires: 00:01:51

prefix/prefix length: FFB4::/16
RP: 1002::2
Priority: 192
HoldTime: 130
Uptime: 00:03:39
Expires: 00:01:51

prefix/prefix length: FFC4::/16
RP: 1002::2
Priority: 192
HoldTime: 130
Uptime: 00:03:39
Expires: 00:01:51

prefix/prefix length: FFD4::/16
RP: 1002::2
Priority: 192
HoldTime: 130
Uptime: 00:03:39
Expires: 00:01:51

prefix/prefix length: FFE4::/16
RP: 1002::2
Priority: 192
HoldTime: 130
Uptime: 00:03:39
Expires: 00:01:51
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prefix/prefix length: FFF4::/16
RP: 1002::2
Priority: 192
HoldTime: 130
Uptime: 00:03:39
Expires: 00:01:51
# ™ F Switch F L RP {5 ..
[SwitchF] display pim rp-info
PIM-SM BSR RP information:
prefix/prefix length: FFOE::/16
RP: 8001::1
Priority: 192
HoldTime: 130
Uptime: 00:03:39
Expires: 00:01:51

prefix/prefix length: FF1lE::/16
RP: 8001::1
Priority: 192
HoldTime: 130
Uptime: 00:03:39
Expires: 00:01:51

prefix/prefix length: FF2E::/16
RP: 8001::1
Priority: 192
HoldTime: 130
Uptime: 00:03:39
Expires: 00:01:51

prefix/prefix length: FF3E::/16
RP: 8001::1
Priority: 192
HoldTime: 130
Uptime: 00:03:39
Expires: 00:01:51

prefix/prefix length: FF4E::/16
RP: 8001::1
Priority: 192
HoldTime: 130
Uptime: 00:03:39
Expires: 00:01:51

prefix/prefix length: FF5E::/16
RP: 8001::1
Priority: 192
HoldTime: 130
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Uptime: 00:03:39
Expires: 00:01:51

prefix/prefix length: FF6E::/16
RP: 8001::1
Priority: 192
HoldTime: 130
Uptime: 00:03:39
Expires: 00:01:51

prefix/prefix length: FF7E::/16
RP: 8001::1
Priority: 192
HoldTime: 130
Uptime: 00:03:39
Expires: 00:01:51

prefix/prefix length: FF8E::/16
RP: 8001::1
Priority: 192
HoldTime: 130
Uptime: 00:03:39
Expires: 00:01:51

prefix/prefix length: FFOE::/16
RP: 8001::1
Priority: 192
HoldTime: 130
Uptime: 00:03:39
Expires: 00:01:51

prefix/prefix length: FFAE::/16
RP: 8001::1
Priority: 192
HoldTime: 130
Uptime: 00:03:39
Expires: 00:01:51

prefix/prefix length: FFBE::/16
RP: 8001::1
Priority: 192
HoldTime: 130
Uptime: 00:03:39
Expires: 00:01:51

prefix/prefix length: FFCE::/16
RP: 8001::1

Priority: 192
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HoldTime: 130
Uptime: 00:03:39
Expires: 00:01:51

prefix/prefix length: FFDE::/16
RP: 8001::1
Priority: 192
HoldTime: 130
Uptime: 00:03:39
Expires: 00:01:51

prefix/prefix length: FFEE::/16
RP: 8001::1
Priority: 192
HoldTime: 130
Uptime: 00:03:39
Expires: 00:01:51

prefix/prefix length: FFFE::/16
RP: 8001::1
Priority: 192
HoldTime: 130
Uptime: 00:03:39
Expires: 00:01:51

1.8.4 IPv6 X [a)PIM B EY fir B 2445

1. A FHEK

e H/IPv6 PIM K BIDIR /3, Source 1 Al Source 2 # 1 IPv6 414% 4 FF14::1101 K i%
IPv6 41#%1% 5., Host A Fl Host B 24y IPV6 21 %15 B el

e ¥4 Switch C ] Vlan-interface102 #% 1 it & & C-BSR, Loopback0 2 1 & K il 45T IPv6 XL
1] PIM [f] C-RP.

e Switch B 1 Switch D 73l 55 % H P i Ha# 2 [Aliz 47T MLDv1.
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2. A&

E1-17 1Pv6 W g PIM BB i 20 (W [&]

Receiver 1 Loop0 Receiver 2
Switch B
Vlan-int200 Vlan-int102 Vlan-int102
‘ @ é Switch C
Host A Vlan-int101 Vlan-int103
IPv6 BIDIR-PIM
Source 1 Source 2
Vlan-int101 Vlan-int103
Vlan-int100@ Vlan-int400
Switch A Switch D
K& #u IPV6#u it &3 #uo IPV6#L it
Switch A Vlan-int100 1001::1/64 Switch D Vlan-int300 4001::1/64
Vlan-int101 1002::1/64 Vlan-int400 5001::1/64
Switch B Vlan-int200 2001::1/64 Vlan-int103 3001::2/64
Vlan-int101 1002::2/64 Source 1 - 1001::2/64
Vlan-int102 2002::1/64 Source 2 - 5001::2/64
Switch C Vlan-int102 2002::2/64 Receiver 1 - 2001::2/64
Vlan-int103 3001::1/64 Receiver 2 - 4001::2/64
Loop0 6001::1/128

I EMEVE

(1) FCHE IPv6 ¥ Thfe, HRECE 1Pve HuhlkFl 1Pve Bk % i i

FERE B N AR IIPVE e R D, JH&I [ 1-17 P 242 1 AIPVe MBHERTRTZK I, HARRCE S A
B o

Fic & 1Pv6 BLIi PIM 35 P4 () # A Heb L2 IR FH OSPRV3 B BGHHAT T, HifR 1PV6 XLl PIM 35k py
M ZEIE, I HAZHHLZ A BESAEE) IPVe iRk it U SISl A0 sy, FANC & i
W o

(2) fiige IPve 41 #E i, FfRE IPV6PIM-SM. IPv6 X[ PIM 1 MLD

# {f Switch A i IPv6 414k th, 76430 BAERE IPv6 PIM-SM, JififiE IPv6 XA PIM.

<SwitchA> system-view

[SwitchA] multicast ipv6 routing-enable
[SwitchA] interface vlan-interface 100
[SwitchA-Vlan-interfacel00] pim ipv6 sm
[SwitchA-VIan-interfacelO0] quit
[SwitchA] interface vlan-interface 101
[SwitchA-Vlan-interfacelOl] pim ipv6 sm
[SwitchA-VIan-interfacelOl] quit
[SwitchA] pim ipv6

[SwitchA-pim6] bidir-pim enable
[SwitchA-pim6] quit
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# {£ Switch B [flifit IPv6 414, fE#-8:0 F1fifE IPve PIM-SM, {EIEBAT B0 14 1
Vlan-interface200 L ffifg MLD, Jf{#/E IPv6 X1 PIM.

<SwitchB> system-view

[SwitchB] multicast ipv6 routing-enable

[SwitchB] interface vlan-interface 200

[SwitchB-Vlan-interface200] mld enable

[SwitchB-VIan-interface200] pim ipv6 sm

[SwitchB-VIan-interface200] quit

[SwitchB] interface vlan-interface 101

[SwitchB-VIan-interfacelOl] pim ipv6 sm

[SwitchB-VIan-interfacelOl] quit

[SwitchB] interface vlan-interface 102

[SwitchB-VIan-interfacel02] pim ipv6 sm

[SwitchB-VIan-interfacel02] quit

[SwitchB] pim ipv6

[SwitchB-pim6] bidir-pim enable

[SwitchB-pim6] quit

# {£ Switch C I flifi IPv6 414k th, 7E%-8: 0 FAlIRE IPv6 PIM-SM, JRflifiE IPv6 XA PIM.

<SwitchC> system-view

[SwitchC] multicast ipv6 routing-enable
[SwitchC] interface vlan-interface 102
[SwitchC-Vlan-interfacel02] pim ipv6 sm
[SwitchC-Vlan-interfacel02] quit
[SwitchC] interface vlan-interface 103
[SwitchC-Vlan-interfacel03] pim ipv6 sm
[SwitchC-Vlan-interfacel03] quit
[SwitchC] interface loopback 0
[SwitchC-LoopBackO] pim ipv6 sm
[SwitchC-LoopBack0] quit

[SwitchC] pim ipv6

[SwitchC-pim6] bidir-pim enable

# {£ Switch D {fifig IPv6 44k, #E4548:0 LffE IPve PIM-SM, {EILiERAT Hallcs 4z 1
Vlan-interface300 Lffifg MLD, Jf{##/E IPv6 X1 PIM.
<SwitchD> system-view

[SwitchD] multicast ipv6 routing-enable
[SwitchD] interface vlan-interface 300
[SwitchD-Vlan-interface300] mld enable
[SwitchD-VIan-interface300] pim ipv6 sm
[SwitchD-Vlan-interface300] quit
[SwitchD] interface vlan-interface 400
[SwitchD-VIan-interface400] pim ipv6 sm
[SwitchD-Vlan-interface400] quit
[SwitchD] interface vlan-interface 103
[SwitchD-VIan-interfacel03] pim ipv6 sm
[SwitchD-Vlan-interfacel03] quit
[SwitchD] pim ipv6

[SwitchD-pim6] bidir-pim enable
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[SwitchD-pim6] quit
(3) M#E C-BSR HIC-RP
# 7& Switch C 4% 11 Vlan-interface102 it & 4 C-BSR, Jf#4% 1 LoopbackO fit & 4 ik %5 T IPv6
i) PIM [#) C-RP.
[SwitchC-pim6] c-bsr 2002::2
[SwitchC-pim6] c-rp 6001::1 bidir
[SwitchC-pim6] quit
(4) RERCERCR
LA display pim ipv6 df-info iy 4 rl LA E A2 AL E IPv6 XLH PIM ] DF 15 8. f#iln:
# & Switch A I IPv6 X7 PIM [¥] DF {5 &
[SwitchA] display pim ipv6 df-info
RP Address: 6001::1

Interface State DF-Pref DF-Metric DF-Uptime DF-Address

V1an100 Win 100 2 01:08:50 FE80::200:5EFF:
FE71:2800 (local)

Vlanl101 Lose 100 1 01:07:49 FE80::20F:E2FF:
FE38:4E01

# &7 Switch B I IPv6 X PIM [¥) DF 5 E..
[SwitchB] display pim ipv6 df-info
RP Address: 6001::1

Interface State DF-Pref DF-Metric DF-Uptime DF-Address
VIan200 Win 100 1 01:24:09 FE80::200:5EFF:
FE71:2801 (local)
Vlan101 Win 100 1 01:24:09 FE80::20F:E2FF:
FE38:4E01 (local)
Vlan102 Lose 0 0 01:23:12 FE80::20F:E2FF:
FE15:5601

# & Switch C - IPv6 L[] PIM [¥] DF 15 &
[SwitchC] display pim ipv6 df-info
RP Address: 6001::1

Interface State DF-Pref DF-Metric DF-Uptime DF-Address

LoopO - - - - -

Vlan102 Win 0 0 01:06:07 FE80::20F:E2FF:
FE15:5601 (local)

Vlan103 Win 0 0 01:06:07 FE80::20F:E2FF:

FE15:5602 (local)
# & Switch D I IPv6 L[] PIM [¥] DF {5 &
[SwitchD] display pim ipv6 df-info
RP Address: 6001::1

Interface State DF-Pref DF-Metric DF-Uptime DF-Address
V1an300 Win 100 1 01:19:53 FEB80::200:5EFF:
FE71:2803 (local)
VIan400 Win 100 1 00:39:34 FE80::200:5EFF:
FE71:2802 (local)
VIan103 Lose 0 0 01:21:40 FE80::20F:E2FF:
FE15:5602
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i A# ] display multicast ipv6 forwarding-table df-info 4 1] LA B A #bL I IPv6 41354 Kk
K DF 15 K., 5% display multicast ipv6 forwarding-table df-info iy &I FE4I 41, 155 WL“IP
HIFxAT S H7 WPl “IPve A4k 58 K% 7. Flin:

# 1 4 Switch A I IPv6 41 ) K 1) DF {5 K.

[SwitchA] display multicast ipv6 forwarding-table df-info
Multicast DF information
Total 1 RP

Total 1 RP matched

00001. RP Address: 6001::1
MID: O, Flags: 0x2100000:0
Uptime: 00:08:32
RPF interface: Vlan-interfacelOl
List of 1 DF interfaces:
1: Vlan-interfacel00

# 71 & Switch B I IPv6 4 3%5: Kk £ 11 DF {5 5.

[SwitchB] display multicast ipv6 forwarding-table df-info
Multicast DF information
Total 1 RP

Total 1 RP matched

00001. RP Address: 6001::1
MID: O, Flags: 0x2100000:0
Uptime: 00:06:24
RPF interface: Vlan-interfacel02
List of 2 DF interfaces:
1: Vlan-interfacelOl1
2: Vlan-interface200

# # & Switch C | IPv6 Z14%H: k%  DF {Z &,

[SwitchC] display multicast ipv6 forwarding-table df-info
Multicast DF information
Total 1 RP

Total 1 RP matched

00001. RP Address: 6001::1
MID: O, Flags: 0x2100000:0
Uptime: 00:07:21
RPF interface: LoopBackO
List of 2 DF interfaces:
1: Vlan-interfacel02
2: Vlan-interfacel0O3

# 75 Switch D F IPv6 %5 Kk R K DF 15 5.

[SwitchD] display multicast ipv6 forwarding-table df-info
Multicast DF information
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Total

Total

1 RP

1 RP matched

00001. RP Address: 6001::1

MID: 0, Flags: 0x2100000:0
Uptime: 00:05:12
RPF interface: Vlan-interfacelO3
List of 2 DF interfaces:

1: Vlan-interface300

2: Vlan-interface400

1.8.5 IPv6 PIM-SSMBLE fip T %& {5

1. AR E K

PR T A% 7 RSO S 15 B, AN R AL U 8 BEAR AL AR M 4%, A AR A
AP R D AN, A IPV6 PIM B8R A SSM 5K

Host A Fl Host C 24 AN AR M 25 1 11 IPv6 20 #5175 B2 Switch Dt it Vian-interface300
5 IPve 4#kJE (Source) JITEM&iddk; Switch Al Vian-interface100 % M4 K
iM% N1, @it Vlan-interfacel01 401 Vian-interface102 #1143 %ii%#: Switch D Fi
Switch E; Switch B fil Switch C ifiid % H ) Vlan-interface200 2 [T B AR M4 N2, 435
1T Vlan-interface103 F1 Vlan-interface104 #; [13&#: Switch E; Switch E %3 Switch A,

Switch B. Switch C 1 Switch D.

SSM A #EAH FIVE [ & FF3E::/64.

Switch A 5 KR M %% N1 2 [AiZ4T MLDv2; Switch B il Switch C 5 KRS M 4% N2 2 [al 15T
MLDV2.
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2. A&

[E]1-18 IPv6 PIM-SSM BLE!I P & 2H W [E]

Switch A

Vlan-int102

Receiver

-

Host A

Ethernet

Vlan-int102

* |

Host B

Receiver

3
)
Source 5 *
Switch D Switch E | Vlan-int104 Switch B
° Host C
c
-
4001::100/64 : w
Vlan-int104
@vm-imzoo *
IPv6 PIM-SSM Host D
Switch C
&4 o IPV6HE 1t xE& HFu IPV6hiE
Switch A Vlan-int100 1001::1/64 Switch D Vlan-int300 4001::1/64
Vlan-int101 1002::1/64 Vlan-int101 1002::2/64
Vlan-int102 1003::1/64 Vlan-int105 4002::1/64
Switch B Vlan-int200 2001::1/64 Switch E Vlan-int104 3001::2/64
Vlan-int103 2002::1/64 Vlan-int103 2002::2/64
Switch C Vlan-int200 2001::2/64 Vlan-int102 1003::2/64
Vlan-int104 3001::1/64 Vlan-int105 4002::2/64

3. EBESE
(1) fURHE IPv6 ¥k Difie, JFRECE IPv6 il NI IPV6 L4 H Bl il

T RESAC APV #: K ThiE, JHei & 1-18 it & &8 L 1Pve sk A28 K s, HARN B oL fE

I o

Bl & IPv6 PIM-SSM I 4 1) & AZ #1218 5% ) OSPFV3 W GEAT HLi%, % IPv6 PIM-SSM I 4 %8
ML 2R H M, I H&AENLZ AR ) 1PV SRR th i Se P Al A& % th 507, AR B it

I o

(2) firge IPve A&, JHATHE IPv6 PIM-SM il MLD

# 7f Switch A FAHE IPv6 A%k, 7E&E:0 E4EfE IPv6 PIM-SM, J17E FLd 2 AR W 4% 4% 11

Vlan-interface100 [{#fig MLD, H.Jit & HhA Kk 2.

<SwitchA>

system-view

[SwitchA] multicast ipv6 routing-enable

[SwitchA] interface vlan-interface 100
[SwitchA-Vlan-interfacel00] mld enable
[SwitchA-VIan-interfacel00] mld version 2
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[SwitchA-VIan-interfacelO0] pim ipv6 sm

[SwitchA-VIan-interfacelO0] quit

[SwitchA] interface vlan-interface 101

[SwitchA-VIan-interfacelOl] pim ipv6 sm

[SwitchA-VIan-interfacelOl] quit

[SwitchA] interface vlan-interface 102

[SwitchA-VIan-interfacel02] pim ipv6 sm

[SwitchA-VIan-interfacel02] quit

Switch B 1 Switch C [WAL & 55 Switch A fH{L, Switch D Fil Switch E [ T AN ZLAEAH N2 11 AT gE
MLD #4F, B E S Switch A ML, fic & i FEms .

(3) L IPv6 SSM 2% 41 f) M hl- s

# 1F Switch A i & 1Pv6 SSM 41RALIY Hh bk EH o FF3E::/64.

[SwitchA] acl ipv6 number 2000

[SwitchA-acl6-basic-2000] rule permit source ff3e:: 64
[SwitchA-acl6-basic-2000] quit

[SwitchA] pim ipv6

[SwitchA-pim6] ssm-policy 2000

[SwitchA-pim6] quit

Switch B. Switch C. Switch D 1 Switch E /{15 & 5 Switch A FI4LL, & il FEng .
(4)  AoITCE AR

WLl H display pim ipv6 interface iy 41 LA B A #ALE2 11 L IPV6 PIM [FIRC B RIS AT 4500 .
g

# 5 F Switch A I IPv6 PIM RIFCE {5 5

[SwitchA] display pim ipv6 interface

Interface NbrCnt Hellolnt DR-Pri DR-Address

V1an100 0 30 1 FE80::A01:201:1
(local)

Vlanl101 1 30 1 FE80::A01:201:2

V1an102 1 30 1 FE80::A01:201:3

Bl Host A 75 ZH: R 32 IPv6 414EJR S (4001:100/64) K4E IPve 41441 G (FF3E:101) [Hifs
&, Switch A 21 IPv6 2% J5 5 i #43& SPT, SPT 42 (AZ ¥kl (Switch A F1 Switch D) 17k
B (S, G) RN, 1 SPT #4522 AMUASHAL (Switch E) 1345 IPv6 4L4% % th 1, (@i (4§ display
pim ipv6 routing-table fir 41 LA B A ALK IPVv6 PIM 25 &S E . it
# f174 Switch A 1) IPv6 PIM % &5 5.

[SwitchA] display pim ipv6 routing-table

Total O (*, G) entry; 1 (S, G) entry

(4001::100, FF3E::101)
Protocol: pim-ssm, Flag:
UpTime: 00:00:11
Upstream interface: Vlan-interfacelOl
Upstream neighbor: 1002::2
RPF prime neighbor: 1002::2
Downstream interface(s) information:
Total number of downstreams: 1
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1: Vlan-interfacel0O0
Protocol: mld, UpTime: 00:00:11, Expires: 00:03:25

# & Switch D L1 IPv6 PIM % 3£ (5 2
[SwitchD] display pim ipv6 routing-table
Total O (*, G) entry; 1 (S, G) entry

(4001::100, FF3E::101)

Protocol: pim-ssm, Flag: LOC
UpTime: 00:08:02
Upstream interface: Vlan-interface300

Upstream neighbor: NULL

RPF prime neighbor: NULL
Downstream interface(s) information:
Total number of downstreams: 1

1: Vlan-interfacel05

Protocol: pim-ssm, UpTime: 00:08:02, Expires: 00:03:25

1.9 B REEEIRZEH5]

1.9.1 FTEIEMMEILAES AR

1. MEIR

W rh A g (RS T IPV6 AARIHEENCE I ey ) BV IPve AR FE A 0t, i Ui
TR IERE T AT 72 R %5 7 i eV A M 1Pve 2L A

2. 31

TARIBATHRAN IPvE PIM £55X, IPv6 S8k 2 Al IPve PIM B th I il A ks qT
s, AHFEA GEBAT ) .

IPv6 PIM Wil 752 RPF 13 KF IPv6 PIM Bl . RPF 4BJE 202 IPv6 PIM 4l JE . Wik
RPF M5 RPF 28R AfifE IPv6 PIM, 50 KB AREIEMIEE ., 33 5 4k
T o

IPV6 PIM B 5 EEH A W 2% iz 4T AH [ 16 IPve PIM K558, B DM B¢ SM. 150, %5 KA
REICfEE S, SEUHRBEIE R 75

3. AbIB 32

(1)

(2)

®3)

4)
(5)

KT IPv6 Hgkis . 1] 4 display ipv6 routing-table iy &k 75 J2 15 4 £k 1Pv6 4% 5
o RP [ IPV6 4% 4% (H 1

K RPF #: H1 F2 1548168 IPv6 PIM. @il fr 4 display pim ipv6 interface iy &2 £ 4z 1 1)
IPv6 PIM fii B #4810 LA fAE IPv6 PIM, /] pim ipv6 dm =k pim ipv6 sm #ir4-{if
fE IPV6 PIM.

K RPF 4BJu 21572 IPv6 PIM [ fii . iliid #r 4 display pim ipv6 neighbor &% IPv6 PIM
A5

KAy HOE 1Pve RN FOERCE I M s 0 ERAERE T IPv6 PIM F1 MLD.

Ky IPv6 PIM #2 5—50. @il 4ir4 display pim ipv6 interface verbose ¥ 7t RPF 11
FI RPF 4B Fr 6 b 4 iR iz 11 RS Re T AR RS 1) IPV6 PIM Hpis .
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(6) KA EEAPILrh & B B A% LI IPve PIM AR5 — 3. 4 display
current-configuration £ % #:1 ) IPv6 PIM 1‘%ﬁ{n,w ﬁf A i o s I A R 1)
IPV6 PIM tpi8, BNELA 43NS N pim ipv6 sm, A 4N E A pim ipvé dm.

1.9.2 IPV6 HiBEHIB R E L ILEPE KBS

1. MBS &

IPV6 ZH 4% % v AR R (Al fias, (HCVRRA i G — Bk thas . AR |l s e 1 Bilkcd) 1Pve

HHEEA, 5 1Pv6 PIM % iR AT BN (S, G) R,

2. i

e 4 multicast ipv6 boundary T T4 #1101 E¥% & IPv6 4R il 7, a5 IPve 4 4E 5
POl iZIL A, 1Pv6 PIM & 5k B a8 i th I )

e b4, source-policy x4 F TRl uE B FIK) 1PV6 414EE 50 SC. 1R IPve 413% B4R 06
Pl iZ a4 IPve ACL JUN, IPV6 PIM 2 o261 2 i i 3 1) .

3. A IE I FE

(1) Kt IPve 4FH KL A E . Wil dr4 display current-configuration A% IPv6 41 %%#:
RIASF EwcE, multlcast |pv6 boundary iy 4 5 i IPv6 1% KL S e s, i
IPv6 41 £t g i i 1 1% 1 51

(2) Kt IPve AE el s . Wik a4 display current-configuration & IPv6 Z14%id g 5%
ECE, T source-policy i1 IPv6 ACL #EI, Al 1Pv6 ZH 7 £ 4 1)U/ 2H s ik id i I1Pve
ACL i3k,

1.9.3 IPv6 PIM-SMHRPIENIASPT

1. MPEI R

AR EMA L, BE RP AGEIMAZIL IPv6 2 HEIE ISR .

#r

RP /& IPv6 PIM-SM & [{H% 0, NIRE IPv6 AIR4LIRS . 24 RP Al LIAEMZ LT, i

ORI Bt A% LI RP 5 B2 — 28U ml— Mg 42 gt 2IH A Y RP. 50, 1Pve 41

e

. Xﬂ“%* RP HLi#l, /l\ﬂéﬁqjlﬁ’])ﬁ)?ﬁﬁ%ﬁ%&@%*%i‘ RP A5 U0 S RP fir & & AH [
¥ RP. 5, 1Pv6 241 #% 5+

3. ALIBiE 72

(1) KEEEHILRP KL, Eidd4 display ipv6 routing-table 75 & 4% #8215 |
ik RP [H#H .

(2) Kitzhad RPfEE. Widdr4 display pim ipv6 rp-info && &% &% LI RP {5 B2 3.
WA, TERCE 2

() HMEHARP A E. Eiddr4 display pim ipv6 rp-info A& 4 M i 4% i 8s F 2GRl E T
IR EA RP.

N
N
o
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1.9.4 IPv6 PIM-SMH Jo;2 2 3L RPTE Jo 53t 1 TR i AR

1. BFEIM KR

C-RP i1 BSR H4EIH 54 3, BSR A kAL & C-RP [ HZ$4R L, BSR _L#H FIA#% C-RP

(FEAREE B, LS EEEIER ST, 503 DR TV RP 34TV Mt .

2. 5h

e C-RP IAMEH i BSR M 54 30, Wik C-RP %A 215 BSR i H, BSR it ANfek
W C-RP KKl S HCSC, Wt ASl S 5% C-RP [ HZSHE

e RP & IPV6 PIM-SM M4 4% 0o WETADR T %t E 1) RP {5 52 —20W, 7@ IPve 41i%
4 G g R RP, 3 RP () PSR I A2 AT ik 1 .

3. A IE 32

(1) K& C-RP. RP Ml BSR [ tHat 17 alik. 1A% display ipvé routing-table £
A4S LA 2iA RP il BSR I H, M C-RP Ml BSR ZIH I H . i&#fi{r% C-RP
L AFERIE BSR [ H B H, BSR _LAFFERIAS C-RP [ IR B, 34N 45 b BT i Hl o
AETER)IE RP (AR H

(2) KAERPHBSRIEL. IPv6 PIM-SM MY FE 2 RP FIBSR [ KF, w5l dr4 display pim
ipv6 bsr-info 5 &% th#% L2 A BSRAEL, ] display pim ipv6 rp-info iy & & %

Hes b RP {5 EEE .
(3) HTE IPV6 PIM 4555 & . it 4 display pim ipv6 neighbor & &% % J& I 87 1 1F
WA R R
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1 IPv6 MBGPELE.

Z
BV THRAHINB P03 h B AR OB/, KET —BELTHREBAREBTTHG
W8 vA K S IRA,

1.1 IPv6é MBGPEi Y

H T AR Z R 2 MK SR, IETF (Internet Engineering Task Force, H.J5 M T B4 4540)
X BGP-4 #4T T¥ &, A MP-BGP (Multiprotocol Border Gateway Protocol, 2 fipiSd 5 ¢
S0, il BGP BEW k2 Al it H N F SR AL B 15 B

T IPv6e 41#& M F1 IPVE HLRIh A A BEA R, W54k MP-BGP § JEfli1S BGP HEf% K IPv6
H3% NLRI (Network Layer Reachability Information, R2%)2 rliA TS ED F1 IPv6 413% NLRI 43 JF
23, HoPhAH% NLRI L T#47 RPF (Reverse Path Forwarding, i i) #4255 %) g, X5
76 IPv6 FLERES R AN RE S th& b, X T AR T SA A R B AT 58, 4E T — S ik i &
TSR A I T AR

H 17 MP-BGP #5#fE /& RFC 2858 (Multiprotocol Extensions for BGP-4, BGP-4 [ hild &),
MP-BGP 7t IPv6 #H4% LN I fai#x & 1IPvé MBGP (IPv6 Multicast BGP, IPv6 #1i% BGP).

giﬁﬁﬁ

o KEFTEZNZ MP-BGP /A T IPv6 A% 498 & £, BP IPv6 MBGP Bt E £, A % BGP #9
FEMANBEURBRESR, HHAIL “ZEHR-IP R BERENRT T4 “BGP”.

o H* RPFRBWFMABTVABRIE SN, HAN “IP LARE B ALY b8y “Laikibh 5447,

1.2 IPv6 MBGPELBE&E N

#1-1 IPv6 MBGP EL B &/

BT 1588 VT
lL & IPv6 MBGP Y25 44 Wik 1.3.2
il & IPv6 MBGPREA T fig
LR g N= B (e Al 1.3.3
it & IPv6 MBGP & Aii A HIPv6 % nl ik 1.4.2
P A B0 R AT 58I il & IPv6 MBGP 5| A HiAth 2% i ik 1.4.3
Jil & IPv6 MBGP % H1 28 & nJik 1.4.4

1-1



BEEES 15t AR HERE
AL L 1) MBGP XS SR S R S ik sk e el | WTik 1.4.5
BLE IPv6 MBGP i B ) A Al S CIpYA 1.4.6
fic EIPv6 MBGP# i {7 B i #E i sems Ak 147
il & IPv6 MBGP i [ 527, ik 1.4.8
it & IPv6 MBGP i th & FLAL /4 ik 152
BB AL S gk CIpvd 153
HLEIPv6 MBGPI# thmtE | HLEMEDJE Ik CIpA 154
WC B AT i e N 1 AR Bk Ciprin 155
fil 5 AS_PATHJE L ik 1.5.6
fic & 1Pv6 MBGP# & fir A% 1.6.2
HEEMLALIPVE MBGPR% | B IPV6 MBGP ORFE CIpA 1.6.3
PC i KA B e ) 2 K A% 1.6.4
Bl & 1Pv6 MBGP X} 24441 A% 1.7.2
Y15 KMIPV6 MBGP M 4% fiil 1Pv6 MBGP 4] {4 A%k 1.7.3
il B 1Pv6 MBGP i [ 5 5 4 [E% 1.7.4

1.3 Fe&EIPv6 MBGPRYE A Th &k
1.3.1 BEEES

HT IPv6 MBGP J& MP-BGP []—# N, KIEAERCE IPv6 MBGP 2B, i5e/l A FE5:

o fIifiE IPV6 IRt
o PUEBEOMMLEHE
. il & BGP HEAIIfE

1.3.2 BE&EIPv6 MBGPX &K

#1-2 FLE IPv6 MBGP XKk

1BRIE we

A

ARG K] system-view
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1R

A
AP <

1L RA

JAHIBGP, HtABGPHLK

bgp as-number

BAETEILT, REEAIZITBGP
HENIPVE LI %A ipv6-family
_ peer ipv6-address as-number | ik
ML E X AE A AS S
as-number WAL, S HEAS
Bl Ik N IPve MBGPH IR | ipv6-family multicast Wik

b SRR (YR U

peer ipv6-address enable

AT, XEEAAEIPv6 MBGP
ok AL T Ab T AR IR A

1.3.3 BEEHRAEIZE

#*1-3 BEERAEIRE

1RE

A
AN <

L RA

BEANRGAAE

system-view

HEABGPHL K

bgp as-number

HEAIPV6 MBGPHb I 1L &

ipve-family multicast

J3 MIPVE MBGP i 25 44 [ o) 25 Ak 41
PR B B T 40 TS B

peer { ipv6-group-name |
ipv6-address } preferred-value

value

ik

AT, MIPv6 MBGPRT 2544/
o A A 2 B WA 1Y 5% 1 1 SR A R0
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==
A =

o YR F)ATiE TR & F kA peer preferred-value 44~ A IPv6 MBGP 44k /3t S AR 284 84
IPv6 MBGP 34 ti% & #ibM8, @iT3 by Rk 69 IPv6 MBGP 34t 64 & A ¥ B3 v ook o

% E 49 B i 2 peer preferred-value 44X & 69 41414,

o RAUBRBRBELXREMNHRIMAA 08, IPv6 MBGP 3w 698 184 2B peer
preferred-value 44X & 4914

o ROREITSA R KT IR 4G IPV6 414554 b o9 H (A1 B peer preferred-value 4R B 4B ik

18.

o B R BAE BGP IPV6 414454 b1z & B L ME 6948 X B & 7T A% 474~ peer route-policy #=

“Z BHAR-IP skt A A FE 3kt 5% $ 44 apply preferred-value.

1.4 ZHIBHBESAH SEK
i 1PV6 MBGIP [t {5 S 1K A R BEIC, 0 00 e 5 SAEAT ek 0 T 1 S O 1 S0

1.4.1 BEEEE

FEFEHIES AR B R AT ST, Aol MESS: BE IPve MBGP ZEA L) fiE.

1.4.2 ELEIPv6 MBGPA fZAH#iIPv6 E&

F1-4 FLE IPv6 MBGP % # A IPv6 & H

1R

g
A

1L RA

HEANRGAE

system-view

B ABGPHLE

bgp as-number

N IPv6 MBGP I 51 K

ipve-family multicast

4% FH3T 25 2 IPve MBGPS H &

network ipv6-address
prefix-length [ route-policy

route-policy-name | short-cut ]

BATEULT, IPv6 MBGPANIH 54T

fiT it et

1.4.3 ELEIPv6 MBGP3| NE & H

%1-5 L E IPv6 MBGP 5| N H B I&H

1R

=i
A

1L RA

BENRGHA

system-view
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#BRE we 15t AR
i ANBGPHLE bgp as-number
HEAIPV6 MBGPh il 5 4L ipv6-family multicast
ATk
VPI G 8 i 51 N 2]IPve MBGP LU Y TR N Y
JLEPRR A APy default-route imported BRTTOL T, 1PV6 MBGP AR TAS
i 1 R I AEIIPVG MBGPIS ik
rh
import-route protocol Wik
| s WS 1 2 [ process-id [ med med-value |
I AL ETRNE EISSi otk T -
e route-policy route-policy-name | BRATTTOL T, IPV6 MBGPASIAH
*] AN T ) B e

i
@it import-route 474~ 5| N IGP 35w B, TAET| N IGP #9424 34 &, /@it fe E default-route
imported 444544 34 & 7| A 2| IPv6 MBGP 3%-d & F .

1.4.4 BEEIPv6 MBGPIHES

FE R B E KA BGP M4, 1 b S A4 R AT 1PV6 2145 6 Hi 45 VT, PTRARCE 8% th 2R G, I/ X 46
PR R P IR B 8 . BGP USHF IPve A4k R 11 T3R5 .

*1-6 BRBERHRES

1BRE we L AR
HEN RG] system-view
HEABGPHLE bgp as-number
HEAIPV6 MBGPHh il 5 4L & ipv6-family multicast

aggregate ipv6-address prefix-length [ as-set |

attribute-policy route-policy-name | | 2%
FoE T Bk R & detail-suppressed | origin-policy | Fag B K, AT
route-policy-name | suppress-policy | 4

route-policy-name ] *




1.4.5 ELE [6]IPv6 MBGP XK/ KA & X R & I B
F1-7 BLE[E IPv6 MBGP 3 24K/ 3 ik & X R A K A

1BR1E we WEEA
HANRGAE system-view
i ABGPHLE bgp as-number
HEAIPV6 MBGPh il 5 4L ipv6-family multicast
peer { ipv6-group-name | ik
e & W] IPv6 MBGP X %5 /4/%f %544 | ipv6-address }
L4 NG S AL
ZH R IR AR B HH default-route-advertise BRAETEDL T, ARIPYE MBGPXS

PRIRS AR AR AT %

[ route-policy route-policy-name ]

F
#AT peer default-route-advertise 44~/5, R AWM G R T R EHAEHE RS, FHEaiEL
IPV6 MBGP %t SR/ AR LR AT — 40 F — kb ik o Rk 4 8 24 34 dy

1.4.6 ELEIPv6 MBGPIRHIE 2 A HEE

%1-8 L E IPv6 MBGP BH{EE M A HERE

BR1E we iR
HENR G system-view
HEABGPHLE bgp as-number
HEAIPV6 MBGPHi il 5 4L & ipv6-family multicast
filter-policy { aclé-number |
e et . o ! FRIEH—
X R AT I % R A BT I v ipv6-prefix  ipv6-prefix-name }
export [ protocol process-id ] @%%\‘%—‘%‘F ’ KX“J‘ﬁ/ﬂJ 1) % EE%,E
WEAT IR

peer { ipv6-group-name |
e & HE T IPv6e ACLITIG it yg35ms | ipv6-address  }  filter-policy
acl6-number export

A LARR e 5 SR IEFE L PR SRS, [ I
MC B LA g SEmE I, 4% MR

JFHAT:
eer ipv6-group-name : :
fic 5 2k T AS B 470 DB 51 K 1Y) IPV6 P t Ipve-group e filter-policy export
L ipv6-address } as-path-acl
BGP % i I8 S g e peer filter-policy export

as-path-acl-number export
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1R we AR

peer { ipv6-group-name | | ® Pe€er as-path-acl export
ipv6-address ~ }  ipv6-prefix | e peer ipv6-prefix export
ipv6-prefix-name export

Ficl & 3 T 1Pve Hh b 1 4% 51 35 1) 1% £
ORIy
e peer route-policy export

T R L e g, A Redk
AT I g s s Al
T TR O D S S,
A RER KA

peer { ipv6-group-name |
TC ¥ HE 1) % p s ipv6-address }  route-policy
route-policy-name export

Z

o IPV6 MBGP t5 K28 84 px 51 o650 5 P A2 04 404% R AR ) 89 ik 7 @ 9%y 37 5wk, Bpxt bR Ashkd
B, — AN SR A 0 R ST AR ) 49

o IPV6 MBGP #f 3| N9 t15 & ATIHIRE, 26693015 &R % IPv6 MBGP %
K.

1.4.7 B EIPv6 MBGPIEHE B rYiZW R

Xt IPv6 MBGP IR i i3 AT I 0E, AT A e 5 AF I % th 4 e 4 IPv6 MBGP 451, JF I
H R

%1-9 L& IPv6 MBGP B H {5 2 BIIE KRG

BRIE we 15t AR
ARG K system-view
HEABGPHLE bgp as-number
HEAIPV6 MBGPh il 5 4L P ipv6-family multicast
{EiEH—
filter-policy { aclé-number |
=4 N =3
IS % e A B AT 1 v ipv6-prefix  ipv6-prefix-name } BRATITDL R AR
import AT IR
LR 4 W SRk Fead R g, (AN
. P L ek g SR I, 4 T T I
peer { ipv6-group-name |
TR % Eh A TR FH % el o s ipv6-address }  route-policy FPAAT:
route-policy-name import o filter-policy import
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1R we AR

peer { ipv6-group-name | | ® peer filter-policy import
fi L T IPv6 ACLITIH thid y& kg | ipv6-address  }  filter-policy | e peer as-path-acl import

aclé-number import e peer ip-prefix import

T AS B 23 8 51 1 1PV6 peer { ipv6-group-name | | peer route-policy import i
3 TAS ’/TJ_jL?u:p I 1PV N NI = el
- ipv6-address  }  as-path-acl | L FTH L IESENG, 4 fedksiaT

s . vy
as-path-acl-number import Ja ks R AR

BN BN J5 . B AR R Re R
peer { ipv6-group-name |

BB T IPve L I AT ER A R I il | _ L
ipv6-address } ipv6-prefix

T8 SR _ . .
ipv6-prefix-name import
A ‘ peer { ipvé-group-name | | A%
Pt AR VE MO S AR 06 AR L) | L
- ipv6-address } route-limit limit | g B, 5o Vr LI Z 4k
e KIPVe LT 454K
[ percentage ] AR FE N B K Pl B0 R

%
IPV6 MBGP 34K 40 649 5% R 7T vA 5 P JE 644848 F) R B) 69 N 77 6 34 5k, BPAElsi i nd, &x+5
R VAR G T R %,

1.4.8 B EIPv6 MBGPI&H R

%1-10 BLE IPv6 MBGP IBH TR

#B1E we i3t BA

HXNRGME system-view

HEABGPHLE bgp as-number

HEAIPV6 MBGPHLhE 4L ipv6-family multicast
d i half-life- habl .
ampening [ half-life-reachable Wik

- P i half-life-unreachable reuse

HIPv6 MBGP FEIk P Y .
suppress ceiling | route-policy BT T, BATHCEIPVG MBGP
_ . 4 SEUR

route-policy-name ]

1.5 EL&EIPv6 MBGPRIH Bt

AT E B 2R 8K R R U 1Pv6 MBGP B K KM . A48 0 g
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IPv6 MBGP % & 3L 56 2
48 LOCAL_PREF J& M1l
MED J&

NEXT_HOP J& 1k

AS_PATH &1k

151 BEEE

EBLE IPv6 MBGP 1% @2 8, #F5e bl FMES%: L IPve MBGP JEATfE .

1.5.2 BLEIPv6 MBGPIH EIBLER

#1-11 & IPv6 MBGP IR EBM 4R

1RE

A
A<

1t R

HEANRGAAE

system-view

HEABGPHL K

bgp as-number

HEAIPV6 MBGPHb I 1 &

ipve-family multicast

i EIPV6 MBGP % & Fi il Je 2k

preference { external-preference
internal-preference
local-preference | route-policy

route-policy-name }

Ak

BBIEI T, EBGPES 45 FAL 2%
2% k255, IBGP & FEAL S %
4255, AHurEA [ IPv6e BGPH th

F e B /624 130
1.5.3 BEAMMKAERREE
*1-12 BEAMMKERREE
1215 we i5BR

HANRGME system-view

HEABGPHLE bgp as-number

HEIPv6 MBGP il 541 K] ipv6-family multicast
CIp73

e A AL S kA e

default local-preference value

SAATEOLR, AL e REEE N
100
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1.5.4 BELEMEDE %

£1-13 B & MED B14%

BRAE we 1t AR
HANRGAE system-view
i ABGPHLE bgp as-number
HEAIPV6 MBGPh il 5 4L ipv6-family multicast
[P
il & RS 6 A MEDE default med med-value
AT, REHAFIMEDH A0
ik
FEFLALTFLLROR AN IAS ) 10 compare-different-as-med I 2 gy ; 55 B
1 IMED B p BB oL N, ARtk B AR
ASER S 1) %t MED J& P (i
Al ik
JC B AR B % FH K E ASTEAT 20 41X} bestroute compare-med -
HEAT 4> 200 MEDHE AL %
nl ik
HES A0V LR BN S e e i bestroute med-confederation ~ e Y ST B b A7 A
MED (t 174 i BRI, PRI B SRR 1 i
HH IS A% FEMED{E

1.5.5 ELEAMIKEME B S {EA T —B

FERLC ERIE T, ORI IPV6 2145 IBGP 4BJm REfS B EMII N —Bk, T LIRCE AL 0] 1Pv6 ZH 4%
IBGP X SR AR R A it v, oA N —Bkdbhl o B Sk, WHRECE T IPve MBGP 137>
H, WAL EBEE T peer next-hop-local fiy4, ASHiEs f#% 7] 1Pv6 214 IBGP X 55446 S5 44
KA IR N Bk bk S § & ik

=07 F—Bk (RIFAS IPv6 MBGP JEFEAE R — W B #E D IXFRRF R A R B i 1
DU, 11 1Pv6 41k EBGP Xt 25 AA5 S AR AR AT thivy, AN B & sk 48 T —Bk.

#1-14 BLE RIS B St oh T —Bk

1BR1E we it AR
ARG K] system-view
HEABGPHLE bgp as-number
HEAIPV6 MBGPhlil 5 4L P ipv6-family multicast
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1R

=
4>

1L RA

PCE A A e R K B 5 RO T
ik

peer { ipv6-group-name

ipv6-address } next-hop-local

CIv

BB 0L R, [ EBGP X & A3} 45
AR AT I, ¥ B S hEE S,
Nk 1 IBGP X AR A R A
BRI, AR A B bR N — Bk

1.5.6 BLEAS PATHRE%

#1-15 BLE AS_PATH B¢

1RE

A
AN <

L RA

HENRGHE

system-view

B ABGPHLE

bgp as-number

#FEAIPV6 MBGPHb I 4 &

ipve-family multicast

L AL FAHAS 1 7E BT B 0 B
(MAS_PATHIG L H3, I rl it
AL ALV ALK

peer { ipv6-group-name
ipv6-address  }

[ number ]

allow-as-loop

Al
BRETHT, NAVEAMAS S EL

A% 1 1% as i AS. PATH X4 1E 1k %
LT — AR #

bestroute as-path-neglect

Al 3%
BB BN, B H 8 LK
AS PATH M {EEBEE P —

it & K i%IPv6 MBGPH Ji i SCIN A
B AT ASH 5

peer { ipv6-group-name

ipv6-address } public-as-only

CIpv

BT Or, KikIPve MBGPH #
WA QB RS S

1.6 EEEFM{LIPV6 MBGP W 4%
1.6.1 BiBEEE

LEHERAL IPV6 MBGP M 2% 2 B, 52 P4

o fIREEIPV6 fit

o fit & IPv6 MBGP JE: AT fE
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1.6.2 ELEIPv6 MBGPEE i

IPv6 MBGP 3% 4% SRS U J, A TAERT SR M A3, AT IPv6 MBGP i, [HIXFEE I K
KH%71%) IPv6 MBGP &5 1 .

1Ll HE Route-refresh Thig, MRS MAR G, ARG LILEA T IPv6 MBGP E#:11HML K, HE)
Xt 1IPv6 MBGP it 22 3E 17 8 &l -

WIS & AA 2 7 Route-Refresh Zhfig, WA LR MG SRS B AT 1% b BB ORATAEAS |, ik
4 RS R AR S, EANTP IR DL EHRE IPve MBGP B H1¢, I T 1) S M o

1. i3 Route-Refresh32 I IPv6 MBGP#X £ {i

TEX SRS FF I AE Route-Refresh TIREMIIEHL T, Wi IPv6 MBGP [ H S 0s & 42 T84k, A
i 282 1) IPv6 MBGP X 2544 % 4ii Route-Refresh 14 B, e 2 5L i 5 25 k2 0 4% H A L
BT RG A S . XFE, EATH IPve MBGP ERAIHM T, mial LA IPve MBGP % Hi#
AT ST Br,  FEIY BT 1036 4% SR s

%1-16 1&33 Route-Refresh 3211 IPv6 MBGP 3k €1

1BRE we i3t BA
HANRGAE system-view
HEABGPHLK bgp as-number
HE PV IE A & ipv6-family
peer { ipv6-group-name | Ak
i 5EIPVE BGP % HikilH I lpve-address )
i fl I P B Y = m e o Bl
HelPv I He capability-advertise BRRTEBLE e E T T e A TS

route-refresh

2. BT B R E MR FEAR K EIPV6 MBGP & L

504N 32 FF Route-Refresh Thagi, wlilid it ® peer keep-all-routes fir4 SZHLEK E A7 Thfg .
FH ] LB 34T refresh bgp ipv6 multicast fir4 G778 A i i BT A 4% 505 i — ik S s .
F1-17 BT A B HEHMREFAEARMSII IPv6 MBGP 2 E i

1BRE we it AR
HANRGAE system-view
HEABGPHLE bgp as-number
HE PV IE A & ipv6-family
HEAIPV6 MBGPHhE 4L ipv6-family multicast
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1R we AR

AT AT K DR S 5 A AL S5 _ e

W e | o L Pvegreupname s
" nemr e ipv6-address } keep-all-routes BRATHOL T ARG AR AR
o U N 1 SRR MR IR s S

refresh bgp ipv6 multicast { all |
ipv6-address | group .
F TAIPV6 MBGPIEHEMAT IS L | ik
ipv6-group-name | external |

internal } { export | import }

1.6.3 {EREIPv6 MBGP ORF&E i ThRE

BGP ORF 45t /& ¥ A i\ 1 56 m% 3 1t Route-refresh S &E AR &, 2441 8 755 1] BGP X454k
3% Update SEHTISCIN, T8I AHb ) i oh S i 00 75 2234 T ORF SRms it yig, NGl ORF 5
WS 1R HH 45 A4 K 4 BGP X444,  LUA FI3/b BGP 4 Ji ] Update S8 B SCINAS ., T8 M %
PEIRI H .

fififit BGP ORF fi¢ J) )5, Al BGP XT:@{zIS it Open R ICH i ORF fE 77 RIS A 3R ST HL 2
M AVHET ORF {58, W AVHET, 26 LR AERHER) ORF (58, bbb s et sish i
SEARJR KGR G, v LLEIE R Route-refresh R 3CAC T ORF {55 ..

ORF it 1 P s ) 2 75 B il (R L R ARAIE, G TR S 5k #1525 WL & 1-19,

%*1-18 & IPv6 MBGP ORF &7

#B1E we 1t AR
HEANRGAE system-view
1 ABGPHLE bgp as-number Wik
HEAIPvE LA ipve-family
Ak

peer { group-name |

AT, BGPH HIMET Dfesl Tl 6

) ipv6-address }
{8 REBGP it il B L g . _ &
capability-advertise
ﬁlﬁ 4
Ak

peer { group-name |
B 155U T, BGP ORFfE ) % F¥RFC5291,

o ipv6-address } .
{fHEBGP ORFi:brifE TR N _ RFC5292f1kr#ERE
capability-advertise
ﬁlﬁ 4
HEAIPV6 MBGPHhE 4L ipv6-family multicast
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#BR1E we AR

peer { group-name |
ipv6-address }| ik

i fEBGP ORFiLll fi%ifE )y i shfie | capability-advertise | gt F, BGPAXIFORE Hulik iz
orf ip-prefix { both | | g

receive | send }

%1-19 both. send. receive ZEEFE UL EMRIMIAR

AibikFES IFimIEFESE R e

receive

send A ORFARIERE s, X Ui FORFE fig
both
send

receive A FORFREWLRE 1, i (HORF &% fE )
both

both both K] FORF &2 F WL g 77

1.6.4 BEERASEMEHAEE

F1-20 BLEmAEMIBHAEE

1BR1E we LA
ARG system-view
HEABGPHLE bgp as-number
HEAIPV6 MBGPHi il 5 4L & ipv6-family multicast
e B REATIPV6 MBGP 487 45 (1 Wik
N balance number
EEP BRAREOL T, AT g

1.7 B EXFIPv6 MBGP /4%
1.71 BEEES

TEBCE IPv6 MBGP X EERZ 2 1, T 58 ibA FAE4: BLE IPve MBGP R ATIfE.
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1.7.2 EEEIPv6 MBGP & {Kk4H

NI, WO ERACE B, UK S A R SR B SRS I IPV6 BGP G A AR 4 B A
WAL, XSS U R RS . UGN SRR L I NG, A% I AL N T AT R R AR AT
o

#1-21 B E IPv6 MBGP & {Kk4H

1BR1E we LA
ARG K] system-view
Ji5)BGP, 1k ABGPH#LK bgp as-number
HENIPVE LI %A ipv6-family
- group ipv6-group-name [ external
B BGPX 2441 Wi

| internal ]

peer ipv6-address group | &%
FEF AN CAFAE I S5 AR 2 ipv6-group-name [ as-number | iR, AR A JE AT 0

as-number ] steik ol
HEAIPV6 MBGPhlil 5 4L P ipv6-family multicast
e IPVE L7 X S A4 4 peer ipv6-group-name enable ik
16 AT RE T SR PN AAERER) | peer ipv6-address group . e
IPVEALHE XS 454k ipv6-group-name R UL T SR AT
AR

==
A TE

fic & IPv6 MBGP t % 4k 4a.:
o TR IPV6 SILAALE T H AT F AR A AT AR

o K5/ BGP IPV6 404& bk 540 B F 1% 4% IPv6 MBGP xF Z-4k28, JF3e IPv6 MBGP *F 24k Am A
IPv6 MBGP 5 /& 48,

1.7.3 EEEIPv6 MBGPH{K

XFAF AL AT A — AU SR R A Sems, A IR T BAEZ A4S AS it —4 IPve MBGP
HI 2SR R ems o MRS — DN EE B I, 7E IPv6 MBGP X 48R [ERR, & IF AR S| AS Vi
P 6 B o
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BGP i th s 245 AT R Jm M 0 A AT 4 L e X SR 2R, l DAz b i Js A i AR e Bk
T AN B E TSN, Had T M AR s R8BI R @ b, DURESE D %35 Hhof
il % ph SRS o

F1-22 E.E IPv6 MBGP Hl{K

BRAE wE 15 BR
ARG K] system-view
JAzhBGP, #tABGPMK bgp as-number
HEAIPV6 MBGPh il 5 4L ipv6-family multicast
eer ipv6-group-name Wik
_ mw g | oo L PV |
BOE o IPve ipvé-address blOBETERLE, AK PRI R AT
e o | JRTE _ _
MBGP T % fk advertise-community PRI 1
/IPv6 MBGP X%
9 % 3 eer ipv6-group-name Wik
Zxﬂiﬁﬁmﬁzﬁ‘; LB A :E;V(S addfess pv6-group ; " | ‘
p A . _ BRI, ANKY R E R
advertise-ext-community A28 X S R
B | peer { ipve-group-name | | ik
X B AT 4 MBGP X A& A /IMBGP X A% | 6.add ) teoli
ipv6-address route-polic PN S AT A A
LI Hh1 5 o B o S5 P . policy | g til F, ASH& & A S ph i 2 44
route-policy-name export Y[ p S

=g

o M IPV6 MBGP BERET, se/ffl A 36 kwg R X L FARM BB, 25 K 0 34 A2 & 0F 22
JA sb34 SRk

o XTHRUREMEE, FHHAN ZEHA-IPHBHEREHET Ty BhRE,

1.7.4 BEIPv6 MBGPI&H 5738

JIRAE IBGP W&k 2 0] (P&l t, FEEAE IPv6 414% IBGP S 2k (Al A% X R, Y IPv6
HH% IBGP XK HIRZ I, 7 A M IR IR . % s i 28 AT DUR pRIX A i) 43

#1-23 B & IPv6 MBGP & 5158

1BRE we 1t AR
HWANRZE system-view
HEABGPHLE bgp as-number
HEAIPV6 MBGP L5 ML ipv6-family multicast
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B=AE we 5% FA
WO A HLAE A i el T2, I ) Whik
IPV6 MBGP AT 2 45 (401 1 g peer { ipv6-group-name | o B— )
" R ipv6-address } reflect-client SRENTOL R, ARG S 2R
% R AR g
nl ik
{FRER WL ) ()i H s S5 reflect between-clients BBTERF, S B 1
FH 5
Al ik
TC . B 1 S A (SR ID reflector cluster-id cluster-id BB, A b RS A
H H 2. iRouter IDYENEEREID

Z i

o BEHAT, BRURFRNWEF Z R REZRELEHN, BROBTRFREMN—ANZP RHE|LE
BP; WwREPZIARAFEEN, TR IR PG RS, ARV T4,

o HANEBEASABEEM BN, FRLIA T R AR 4550 A B R EAR 4
cluster-id, VA %34 PEIR,

1.8 IPv6 MBGP & ;rf0ZE 7
1.8.1 IPv6 MBGPE& 7~

e FIANCE G, AR FHUT display @il LB RECE G IPv6 MBGP [is /T, i
A A Bl BIERS & R
#%*1-24 IPv6 MBGP &7~

1RIE we

. N display bgp ipv6 multicasst group [ ipv6-group-name ] [ | { begin
R E AL R - -
| exclude | include } regular-expression ]

display bgp ipv6 multicast network [ | { begin | exclude |

B7R1Pv6 MBGP & A7 IIPV6 i H 17 & _ .
include } regular-expression ]

display bgp ipv6 multicast paths [ as-regular-expression | |

{ begin | exclude | include } regular-expression ]

B - - N display bgp ipv6 multicast peer [ [ ipv6-address ] verbose ] [ |
7RIPV6 MBGP A A4 A5 A1 A7 1B _ _ :
{begin | exclude | include } regular-expression ]
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1R

A
AD <

7R 4K i ORFAF Bl Hh A i 484 5L

display bgp ipv6 multicast ipv6-address received

ipv6-prefix [ | { begin | exclude | include } regular-expression ]

peer

f7RIPv6 MBGP 15 B

ipv6 multicast routing-table [ ipv6-address

display bgp
prefix-length ] [ | { begin | exclude | include } regular-expression ]

display bgp ipv6 multicast routing-table as-path-acl
RV E AS AR JEH 2R 1 as-path-acl-number [ | { begin | exclude | include }

regular-expression ]

display bgp ipv6 multicast routing-table community

[ aannn<1-13> ] [ no-advertise | no-export |

BIRTEEIPV6 MBGP 1A 8% B B

no-export-subconfed ]J* [ whole-match ] [ | { begin | exclude |

include } regular-expression ]

oRULECE EIPv6 MBGP 1K 471 22 1) 1%
HfE B

ipv6 multicast routing-table community-list

display bgp
{ {

[whole-match ] | adv-community-list-number } [ | { begin | exclude

basic-community-list-number |  comm-list-name  }

| include } regular-expression ]

BIRIPV6 MBGPZER B H

display bgp ipv6 multicast routing-table dampened [ | { begin |

exclude | include } regular-expression ]

R RIPV6 MBGP & 54k

display bgp ipv6 multicast routing-table dampening parameter

[ | {begin | exclude | include } regular-expression ]

ok B HIG AL HIPV6 MBGP
&

display bgp ipv6 multicast routing-table different-origin-as [ |

{begin | exclude | include } regular-expression ]

B/RIPV6 MBGPH ik 4515 A

display bgp ipv6 multicast routing-table flap-info

[ regular-expression as-regular-expression | [ as-path-acl
as-path-acl-number | ipv6-address prefix-length [ longer-match ] ]

[| {begin | exclude | include } regular-expression ] ]

BRI EIPVe MBGP 4544 %K % 5%,
NI EIIPYE BGP 2 AR 31 8% i
=5

display bgp ipv6 multicast routing-table peer ipv6-address
{ advertised-routes | received-routes } [ network-address
prefix-length | statistic ] [ | { begin | exclude | include }

regular-expression ]

7R VEREAS TE 3k 3 IPVE 21 47k 1 1
A&

display bgp ipv6 multicast routing-table regular-expression

as-regular-expression

B RIPV6 MBGPHYE 14 115 B

display bgp ipv6 multicast routing-table statistic [ | { begin |

exclude | include } regular-expression ]
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1RIE we

display ipv6 multicast routing-table [ verbose ] [ | { begin |

Z7RIPV6 MBGP#S 4 ) % i 15 & : ,
exclude | include } regular-expression ]

display ipv6 multicast routing-table ipv6-address prefix-length

SRR E H L 4% % s 8 [ longer-match ] [ verbose ] [ | { begin | exclude | include }

regular-expression ]

.

1.8.2 E{iIPv6 MBGPiE#E
21 MBGP % 1 S el phisl & A48 4k )5, 40 R Bl 247 IPv6e MBGP JE Bl BT KN & AR %, 15 4E
P T T T A E
%1-25 1 IPv6 MBGP &%

A
~

1R1E fin

reset bgp ipv6é multicast { as-number | ipv6-address [ flap-info ] | all |

S H 52 (F1Pv6 MBGP 44 _ _
group ipv6-group-name | external | internal }

1.8.3 &M IPv6 MBGP{E &

EH PR R T reset fir & AlE R IPve MBGP i 1415 B
%1-26 &M IPv6 MBGP 582

A
~

#BRIE iy

1EERIPV6 MBGP ¥ i it 2= BT
yegie Eilnlliohate|

reset bgp ipv6é multicast dampening [ ipv6-address prefix-length ]

HRIPV6 MBGPR HHIIR %45 1t15 | reset bgp ipv6 multicast flap-info [ ipv6-address/prefix-length | regexp
B as-path-regexp | as-path-acl as-path-acl-number ]

1.9 IPv6 MBGP BBl fip & %445

1. A EK

o ML FAFEP AN H R &S0 IPv6 PIM-SM 1 J&T- AS 100, IPv6 PIM-SM 2 J& T AS 200. %%
AS WK OSPFV3 #HTHIE, AS Z 0K IPv6 MBGP A2t IPv6 ZH % i Hifis s

o IPv6 41 4% 5 & T AS 100 i IPv6 PIM-SM 1, W& )& T AS 200 A i IPv6 PIM-SM 2;

o f£1PV6 PIM I H YT AZHANL EAAEREIR AL RP ZhiE.
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2. AW E
E1-1 IPv6 MBGP BLE!fD & 2H W [

AS 100 AS 200
Switch A Switch B
Vlan-int101 Vlan-int101
Vlan-int100 Receiver
Source
IPv6 PIM-SM 1
Switch D Switch C
IPv6 PIM-SM 2
IPv6 MBGP peers
K& #u 1Pk HE& #u 1Pk
Source - 1002::100/64 Switch C Vlan-int200 3002::1/64
Switch A Vlan-int100 1002::1/64 Vlan-int102 2001::2/64
Vlan-int101 1001::1/64 Vlan-int104 3001::1/64
Switch B Vlan-int101 1001::2/64 Switch D Vlan-int103 2002::2/64
Vlan-int102 2001::1/64 Vlan-int104 3001::2/64
Vlan-int103 2002::1/64

. EMEVE

(1) HCE IPVv6 ¥R Ihfie, JERCE IPv6 HhkFl IPVe B i il

o HRERATHNLINIPYE He A TS, JFHIE A 1-1 BB 254 1 IIPVe s TS, HARRCE

o [iE AS200 WIIEATHMLZ R OSPFV3 8% s s Hels di15 B (AS N &ATHHL B2
OSPF Hif# 54 1), #fifh#& AS PI7EM 482 Fal, FARN ST FEng .

(2) 1LhE IPv6 414k K h, fiifE IPv6 PIM-SM I MLD, JFHC® BSR (R %%i4 7

# 7t Switch A FA{i5E IPv6e 418k tH, 76 %411 EATRE IPv6 PIM-SM.

<SwitchA> system-view

[SwitchA] multicast ipv6 routing-enable
[SwitchA] interface vlan-interface 100
[SwitchA-VIan-interfacelO0] pim ipv6 sm
[SwitchA-VIan-interfacelO0] quit
[SwitchA] interface vlan-interface 101
[SwitchA-VIan-interfacelOl] pim ipv6 sm
[SwitchA-VIan-interfacelOl] quit

Switch B 1 Switch D Ff{jfc & 5 Switch A AL, it B i FEmg .

# f& Switch C Fffifg IPv6 #ki%h, 7E% % 0 LffigeE IPv6 PIM-SM, J7& ML $2 O
Vlan-interface200 F{#ifi¢ MLD.

<SwitchC> system-view
[SwitchC] multicast ipv6 routing-enable
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[SwitchC] interface vlan-interface 102
[SwitchC-Vlan-interfacel02] pim ipv6 sm
[SwitchC-VIan-interfacel02] quit

[SwitchC] interface vlan-interface 104
[SwitchC-Vlan-interfacel04] pim ipv6 sm
[SwitchC-VIan-interfacel04] quit

[SwitchC] interface vlan-interface 200
[SwitchC-Vlan-interface200] pim ipv6 sm
[SwitchC-VIan-interface200] mld enable
[SwitchC-VIan-interface200] quit

# {F Switch A _IHic ¥ BSR H RS54 5.

[SwitchA] interface vlan-interface 101
[SwitchA-VIan-interfacelOl] pim ipv6 bsr-boundary
[SwitchA-Vlan-interfacelOl] quit

# 1F Switch B At & BSR RS 1L 5.

[SwitchB] interface vlan-interface 101
[SwitchB-VIan-interfacelOl] pim ipv6 bsr-boundary
[SwitchB-VIan-interfacelOl] quit

(3) MRk A RP L

# {£ Switch A _LAEREIR A RP DifiE.

[SwitchA] pim ipv6

[SwitchA-pim6] embedded-rp

[SwitchA-pim6] quit

Switch B. Switch C A1 Switch D LA E 55 Switch A AHBL, e & L REm .
(4) ALE BGP thiX, JFELE IPv6 MBGP X454k

# {1t Switch A LiC'E EBGP 4K AR . JFALE IPv6 MBGP X444,
[SwitchA] bgp 100

[SwitchA-bgp] router-id 1.1.1.1

[SwitchA-bgp] ipv6-family

[SwitchA-bgp-af-ipv6] peer 1001::2 as-number 200
[SwitchA-bgp-af-ipv6] import-route direct
[SwitchA-bgp-af-ipv6] quit

[SwitchA-bgp] ipv6-family multicast
[SwitchA-bgp-af-ipv6-mul] peer 1001::2 enable
[SwitchA-bgp-af-ipv6-mul] import-route direct
[SwitchA-bgp-af-ipv6-mul] quit

[SwitchA-bgp] quit

# {F Switch B L& EBGP 484K & FUE IPv6 MBGP X454k, J£5] X OSPFvV3 i Hi.
[SwitchB] bgp 200

[SwitchB-bgp] router-id 2.2.2.2

[SwitchB-bgp] ipv6-family

[SwitchB-bgp-af-ipv6] peer 1001::1 as-number 100
[SwitchB-bgp-af-ipv6] import-route ospfv3 1
[SwitchB-bgp-af-ipv6] quit

[SwitchB-bgp] ipv6-family multicast
[SwitchB-bgp-af-ipv6-mul] peer 1001::1 enable
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[SwitchB-bgp-af-ipv6-mul] import-route ospfv3 1
[SwitchB-bgp-af-ipv6-mul] quit

[SwitchB-bgp] quit

(5) KigRCERCR

TEL ] display bgp ipv6 multicast peer fir & il LA FHAZ L2 7] IPv6 MBGP 4RI KL R .
Bl

# £ Switch B I IPv6 MBGP X 254456 R 115 &

[SwitchB] display bgp ipv6 multicast peer

BGP local router ID : 2.2.2.2
Local AS number : 200

Total number of peers : 3 Peers in established state : 3
Peer AS MsgRcvd MsgSent OutQ PrefRcv Up/Down State
1001::1 100 56 56 0 0 00:40:54 Established
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