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BuaoBe KOMyHMKaLMA

o’
+* KoraTto usnpauiame (agpecupame) 4aHHU 40
KOHKpeTeH XOocT, nuanonssame Unicast:
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BuaoBe KOMyHMKaLMA

o’
+* Korato nsnpawame gaHHU 40 BCUYKU
XOCTOBe, U3non3same Broadcast:

A
A

A 'kﬁ
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BuaoBe KOMyHMKaLMA

oS

+" Bb3MOXeH 1 e MexXanHEH BapUaHT -
M3npaliaHe Ha A4aHHW 40 onpeaesieHa rpyna
XOCTOBE?

NG
** OTrosoput e AA!

o’
+* XocToBeTe nsnon3eat onpegeneH IP agpec 3a aa
yKaXarT, ye XenadT [a y4acTBaT B AajeHa rpyna
33 Ja NoayyaT CbOTBETHUTE AAHHMN.
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BuaoBe KOMyHMKaLMA

NG
** KoraTo n3npaujame AaHHM A0 Fpyna XOCTOBE,
nsnosseame Multicast:

p AN
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Multicast agpecwn

‘:‘IPV4 224.0.0.0 - 239.255.255.255

o’
+* AjpecuTe ca pasgeneHu Ha 610KoBe C pas3INUHO
npesHasHaueHue.

*1Pv6 ffoo::/8

7
**B IPv6 HaMa Broadcast koMyHuMKauus - Ta e
3aMeHeHa Hanb/1HO oT Multicast.
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Multicast agpecm - Local Network
(224.0.0/24)

7
%*224.0.0.12 All hosts

X 224.0.0.5 AllOSPF Routers
X 224.0.0.6 OSPF Designated Routers
X 224.0.0.13 All PIM Routers

%*224.0.0.18 VRRP
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Multicast agpecu - Administratively
Scoped Block (239/8)

&
** MpeaBnAEHM 33 NOKANHO NOA3BaHE B PaMKUTE
Ha opraHu3ayus.

*He ce ynpasassaT oT IANA.

< !
*s* Morat aa ce pa3srnexaat kato Multicast aHanor
Ha YacTHuTe aapecu ot RFC19a8.

*%*3a noBeue mHdopmMauma RFC236s5.
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Multicast agpecu - gpyru
‘:‘Source-Specific Multicast (232/8):

2*SSM (RFC4607) e paswmnpenmne Ha IP Multicast,
NO3BO/ISABALLO0 HAa XOCT, y4acTBawy, B Multicast rpyna,
Aa yKaxe crneunduyeH U3TOYHUK, OT KOUTO A3
NoJiy4aBa AaHHMW.

** GLOP agpecw (233/8):

‘:‘I’Ipep,Ha3HaL|eHV| 3a NpuUTeXaTenTe Ha 16-6muToB
ASN, obpasyBar ce KaTo B cpegHUTE ABa OKTETa Ce
PA3Mno/1I0XU HOMepa Ha aBTOHOMHaTa cuctema X.Y,
pe3ynTaTa e 233.X.Y.0/24.
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KomnoHeHTM B Multicast mpexa

N/ . .

** M3TouHMK Ha Multicast Tpadumk (Multicast source)
NG . . .

** KnneHTtun 3a Multicast Tpaduk (Multicast clients)

X MapuwpyTtumsaTopu, nogasvpxauim Multicast (Multicast routers)

\/
** HaumH kAneHTUTe Aa 065ABAT B KOW FPynn UCKAT Aa y4acTBaT (4a
ykaxaT kou Multicast Tpaduk aa nonyyaBar)

N/

**Internet Group Management Protocol 3a IPv4
N/ . . .

** Multicast Listener Discovery 3a IPv6

‘:‘MapmpyTVBMpaLu, MPOTOKOJ1, MO3BO/SABALY, Ha pyTepuTe 4a
MappyTmsnpat Multicast Tpadpumk

N/ 3
** Protocol Independent Multicast
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[MakeT multicast Ha MikroTik

Hanwnyen 3a Bcnukum apxmtektypun. Ocmrypssa:
NG :
** Internet Group Managing Protocol - Proxy

NG :
*s* Protocol Independent Multicast - Sparse Mode
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IGMP proxy

NG

** JlecHo ce KoHUrypmpa.

N/

** IanckBa manko no-manko pecypcu ot PIM-SM.
oo -

+* [oaabp>ka caMo eanH upstream nHTepdenc.
oo

+* Hama 3awmTa oT loop-oBe.

G
** Moaxoaaw,o 3a UMNAEMEHTaLNA NPU NPOCTH
TOMONOrUW.
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|GMP proxy

o’
(2 Aa Hal'lpaBMM c/ieaHaTa TOMOJ1I0Irn4:

Multicast source IGMP proxy Multicast client

Ether2 Ether3 E
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IGMP proxy

Interfacel MFC

& System =| (<2 $3) (2| | V| | Settings Eind
& Queves |Interface / | Threshold | Altemative Subnets |Upstream |Rx Packets |Tx Packets || v
Files New IGMP Proxy Interface
| Log Interface: |ether2 | ¥
S Radius Threshold: I1 ] Cancel
x Tools Altemative Subnets — Apply
(| New Teminal
¥4 MetaROUTER Disable
@5 Partition [ Guieper Comment
[ Make Supout Source IP Address: [0.0.0.0 | —
§ o Rx Bytes: {0 B I Remove
@ tiew Vi Rx Packets: |0 |
B Ea Tx Bytes: 0B |
Tx Packets: |0 |

‘enabled |inactive |upstrea
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@ New Teminal
¥4 MetaROUTER
@5 Partition

| Make Supout sif
& Manual

@ New WinBox

B Exi

[\

|GMP proxy

/ |Threshold | Attemative Subnets |Upstream|Rx Packets |Tx Pack
0

~ic

U ether2 1

New IGMP Proxy Interface

aes |5

yes

0

Threshold: |1 | | cancel
Atemative Subnets: | | % Apply
Disable
L] Querier Comment
Source IP Address: |0.0.0.0 |
Copy
Rx Bytes: [0 B | Remove
Rx Packets: |0 |
Tx Bytes: 0B |
Tx Packets: |0 |

Ienabled l sctive
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|IGMP Proxy Ay,

IGMP Proxy =] E3
Interface @
a's IS
Qroup. ' o 4
[0A 239111 172.17.17.254___ ether2 cther3 17 453
A 235222 172.17.17.254 unknown 0

an | udp://239.1.1.1:1234 § VLC media player

Media Playback Audic Video Subtitle Tools View Help

2 tems
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IGMP proxy 24

IGMP Proxy [=] E3
Interface@
+ v
m | W ‘ v
DA 235.1.11 172.17.17.254 ether2 ether3 22 302
DA 235222 172.17.17.254 ether2 ether3 43038
& ludp://239.1.1.1:1234} VLC media player
Media Playback Audio Video Subtitle
Jitems

ml
D
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IGMP proxy

*IGMP Proxy NpMMepHo NpuaoxeHune: MHTepHeT
AocTaBumka Bu npegoctasa n IPTV upes
multicast B HeroBaTa mpexa, Bue xenaete aa
pasnonoxute IPTV kaneHTUTe BbB BbTPELLHATA
CU Mpexa.

$* Multicast forwarding cache (MFC) noka3Ba
cTaTyca Ha Multicast rpynnTe, no3BoasBa
AedUHMPaAHe Ha CTaTMYHU NpaBuaa. Npwu
CTaTUYHO Cb3ajeHa rpyrna He ce reHepuparT
AVHaMMYHM NpaBuJia 3a Hes.
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PIM-SM

NG :

** Protocol Independent Multicast - Sparse Mode
e NoAX0ASL, 33 NO-KOMMJ/IEKCHM TOMOJIOTNU, B
KOUTO He moxe aa ce npuaoxun [GMP proxy.

oo

+* [1o-cnoxHa KOHOUrypaymsa, N3MCKBa CTaTUYHO
AU SMHAMWYHO onpegensHe Ha Rendezvous
point (RP) 3a Multicast rpynure.
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IGMP proxy nau PIM-SM?

D
+* KakBO pelleHne buxre npeasioxXnAn Npu
c/leAHaTa TOMOJIOrmS:

Multicast source Multicast client

@S o
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IGMP proxy nau PIM-SM?

D
+* KakBO pelleHne buxre npeasioxXnAn Npu
c/leAHaTa TOMOJIOrmS:

Multicast source

Multicast source

Multicast client %
-

MM
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PIM-SM

o
+* /1a HanpaBUM cneAHaTa TOMOJIoOrns:

Multicast source Multicast source

239.1.1.1 % =l 239.4.4.4
239.2.2.2 |
239.3.3.3 | Ethers

Ether3 Ether2

E Ether2 Ethers  Ether3

Multicast client
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[routing pim interface

7
%* 1a pobaBMM Ha BCEKW OT pyTepute
MHTEepdENCUTE, y4aCTBaLLM B TONOJIOrUATA:

N/
** C nogapbxka Ha IGMP 1 PIM npoTokoim 3a
MHTepdencute ¢ Multicast KAMEHTU N N3TOUYHMLM

N/
** C noaapbxka camo Ha PIM npoTokon 3a
MHTepdencuTe mexay pytepu

‘ \Y/
** B cayyan, ye IGMP npoTokon He e HeobxoanMm
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[routing pim interface

N
*%*Ra
[routing pim interface

add interface=ether2 protocols=pim,igmp
add interface=ether3 protocols=pim

N
*%*R2
[routing pim interface
add interface=ether3 protocols=pim
add interface=ethers protocols=pim
add interface=ether2 protocols=pim,igmp

X R3

/routing pim interface
add interface=ether3 protocols=pim
add interface=ether2 protocols=pim,igmp
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Rendezvous point

*2* Touka 3a ANCTPYybyTMpaHe Ha TpaduK 33
Multicast rpyna.

NG

** I3T04YHMKa n3npala gaHHuTe Ao RP, ako nma
KJIMeHTW 3@ CbOTBEeTHAaTa rpyna - RP we nsnpatu
AAHHUTE KbM KJ/IMEeHTa.

NG
*s* BHnumaHme! Tpadumka BuHaru goctura g0 RP,
He3aBUCUMO AaNN NUMA KJANEHTU!
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Rendezvous point

7
%* [1a KoHPUrypmpame cTaTM4HO RP 3a HawmnTe
M3TOYHML M, KaTO Wwe n3bepem Han-b6an3KknA

PYyTeEP.

NG
** AppecnTte TpsibBa Aa ca 4OCTbMNHU OT
KAMeHTUTE, Wwe nanonssame loopback agpecw.

33 R1, R2 n R3:

[routing pim rp
add address=10.255.0.1 group=239.0.0.0/14
add address=10.255.0.3 group=239.4.0.0/16
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Multicast forwarding cache status

NG : .
%*B [routing pim mfc MoxeTe aa HamepuTe
MHOPMaLMA 33 aKTUBHUTE FPYNU HA CbOTBETHUS

PYTEP:

[admin@R1] > /routing pim mfc print detail

group=239.1.1.1 S0Urce=192.168.192.254 rp=10.255.0.1 upstream-interface=ether2 downstream-interfaces=ethers
group=239.2.2.2 source=192.168.192.254 rp=10.255.0.1 upstream-interface=ether2 downstream-interfaces=ethers
group=239.3.3.3 source=192.168.192.254 rp=10.255.0.1 upstream-interface=ether2 downstream-interfaces=ether3

[admin@R2] > [routing pim mfc print detail

group=239.1.1.1 50Urce=192.168.192.254 rp=10.255.0.1 upstream-interface=ether3 downstream-interfaces=ether2
group=239.2.2.2 soUrce=192.168.192.254 rp=10.255.0.1 upstream-interface=ether3 downstream-interfaces=ether2
group=239.3.3.3 source=192.168.192.254 rp=10.255.0.1 upstream-interface=ether3 downstream-interfaces=ether2
group=239.4.4.4 SOUrce=192.168.168.254 rp=10.255.0.3 upstream-interface=ether4 downstream-interfaces=ether2
group=239.255.255.250 SOUrce=192.168.0.251 rp=0.0.0.0 upstream-interface=ether2 downstream-interfaces=register

[admin@R3] > /routing pim mfc print detail
group=239.4.4.4 source=192.168.168.254 rp=10.255.0.3 upstream-interface=ether2 downstream-interfaces=ether3
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Multicast group joins status

‘0‘ : : .
¢’ B [routing pim join MOXeTe Aa HamepuTe

MHQOPMALMNA 33 KIMEHTUTE U FPYNUTE, B KOUTO

y4acCTBaT Te 3a CbOTBETHUSA pyTep:

[admin@R1] > /routing pim join print
Flags: RP - (*,*,RP), WC - (*,G), SG - (S,G), SG_rpt - (S, G, rpt)
GROUP SOURCE RP
WC 224.0.0.0 10.255.0.1 10.255.0.1
WC 224.0.0.0 10.255.0.3 10.255.0.3
SG239.1.12.1 0.0.0.0 10.255.0.1
SG 239.2.2.2  0.0.0.0 10.255.0.1
SG 239.3.3.3 0.0.0.0 10.255.0.1
SG_rpt 239.1.2.1 192.168.192.254 10.255.0.1
SG_rpt 239.2.2.2  192.168.192.254 10.255.0.1
SG_rpt 239.3.3.3 192.168.192.254 10.255.0.1
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AnHaMmmnyHm RP

NG
*s* OcBeH cTaTnyHa koHbuUrypauus, RP morat aa
6baat M3bpaHu 1 paznpocTpaHeHn AMHAMUYHO.

X N3mexay Bootstrap router candidates ce
n3bupa Ha 6asa npuoputet (1 IP agpec) kou e
6bae Bootstrap router (BSR).

NG
*s* BSR oTroBaps 3a pa3npocTpaHeHue Ha
MHopmaymaTa 3a RP.

NG : .
** iamexay Rendezvous point candidates Ha 6a3a
npuopuTeT ce n3bupa RP 3a Multicast rpynuTe.
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AnHaMmmnyHm RP

X EavH pyTep moxe pa 6bae egHoBpemeHHO BSR
candidate u RP candidate.

NG
**MonesHo e Aa MMaTe pe3epBHU BapUAHTM.

NG .
** C uen ctabunHoct obukHoseHo BSR candidates
M RP candidates ce yka3sat upes loopback™*.

*3a aa nsnonseare loopback Tpabea aa ro gobasute
KbM [routing pim interface.
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AnNHaMMyHa KOHPUrypaLua

oo

+* 3a ga NpeMUHEM KbM AMHAMMYHA KOHPUIYypaLmst:
NG
%* LLle npemaxHeM cTaTUUYHUTE RP Ha BCUYKU pyTepMu.

X LLle so6aBmM loopback uHTepdelicuTe Ha BCUUKY
pyTepu B [routing pim interface.

X LLle ykaxem noHe eauH (Hanpumep Ha R2) BSR
candidate.

***R1u R3 we HanpaBmm RP candidates 3a cboTBeTHUTE
Multicast rpynn.
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AnNHaMMyHa KOHPUrypaLua

**Ha R1, R2 1 Ra:

[routing pim rp remove [/routing pim rp find]

[routing pim interface add interface=lo protocols=pim
**Ha R2:

[routing pim bsr-candidates add interface=lo
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AnNHaMMyHa KOHPUrypaLua

**Ha R1:

[routing pim rp-candidates

add group=239.0.0.0/14 interface=lo
*2*Ha R3:

[routing pim rp-candidates

add group=239.4.0.0/16 interface=lo
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PesynTtat: BSR

*s* Ha BCuukn P
yTEPU MOXe Aa ce BUAU
n3bpaHuna BSR:

[routing pim bsr print

zone-type=active bsr-address=10.255.0.2 scope-
Z0Ne=224.0.0.0/4 bsr-priority=1 local-address=0.0.0.0
local-priority=0 state=accept-preferred timeout=2m sz-
timeout=212m30s

zone-type=configured bsr-address=0.0.0.0 scope-
Z0Ne=224.0.0.0/4 bsr-priority=0 local-address=0.0.0.0
local-priority=0 state=init
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PesynTtaT: RP

*$*Ha Bceku pyTep moxe aa ce BuasaT RP:

[admin@R1] > [routing pim rp print detail

o D address=10.255.0.3 type=bootstrap group=239.4.0.0/16 priority=192 hash-mask-length=30
holdtime=2m3o0s timeout=2m24s active-groups=0

1D address=10.255.0.1 type=bootstrap group=239.0.0.0/14 priority=192 hash-mask-length=30
holdtime=2m3o0s timeout=2m24s active-groups=3

[admin@R2] > /routing pim rp print detail

o D address=10.255.0.3 type=bootstrap group=239.4.0.0/16 priority=192 hash-mask-length=30
holdtime=2m3o0s timeout=1m36s active-groups=1

1D address=10.255.0.1 type=bootstrap group=239.0.0.0/14 priority=192 hash-mask-length=30
holdtime=2m3o0s timeout=1m36s active-groups=3

[admin@R3] > [routing pim rp print detail

o D address=10.255.0.3 type=bootstrap group=239.4.0.0/16 priority=192 hash-mask-length=30
holdtime=2m3o0s timeout=1m41s active-groups=1

1 D address=10.255.0.1 type=bootstrap group=239.0.0.0/14 priority=192 hash-mask-length=30
holdtime=2m3o0s timeout=1m41s active-groups=0
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Apyrun ocobeHocTH

N/ : :
**Mpun Multicast npes wireless:

7

*s* Ako nakeTa ce nsnpalula ot AP - n3BbPLLBA Ce e4HO
npesaBaHe, HAMA NOTBbPXAEHME OT KJAMEHTUTE, U3MO0/13BA
ce Han-Huckms basic rate.

oo

+* AKO NaKkeTa ce m3npawa oT 6e3XMYEH KANEHT,
npegaBaHeTo e unicast 4o AP c HopmaneH rate, nocne AP
NOBTapsi MakeTa Ha Hau-HUCKKSA basic rate.

NG :

** TexHonorusta IGMP Snooping nomara 3a no-
edpeKkTMBHO Layer2 npegaBaHe Ha TpaduKa OT
KomyTaTopuTe (switch-oBeTte), konTo A noagabpXaT.
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bsiarogaps 3a
BHUMAHUNETO!
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