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Multicasting Routing and Switching

Gi i thi u IPMulticast
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Cc tr ng h p c a IP Multicast

y Tr uy n d n Unicasty Tr uy n d n B ro adcasty Tr uy n d n
Muticast
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Cc tr ng h p c a IP MulticastTruy n d n Unicast

Tr uy n d n Unicast, hay cn g i l t r uy n d n i m- i m. Tro ng
hnh th ctr uy n d n ny, nhi u h o st mu n nh n thng tin t m t bn g
i th bn g i ph i tr uy n nhi u gi tin n cc bn nh n. i u ny s d n n
gia t ng b ngthng khi c qu nhi u bn nh n v khng hi u qu v ngu n v b
m
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Cc tr ng h p c a IP MulticastTruy n d n Broadcast

Ki u truy n d n ny cho php truyn gi tin t m t a imt i t t c
cchost trnm t m ng conm khng quan tm n vi c m t s host khng cnhu c
u nhn n. Kiu truy n d n ny c coi lm t st th b ng thngdo vi c s d ng
ti nguyn b ng thng khng hhi u qu .
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Cc tr ng h p c a IP MulticastTruy n d n Muticast

M t a ch Multicast cho php phn phi d liu t i m t t p h p cc host
cc u hnh nh nh ng thnh vin c am t nhm Multicast trong ccm ng con
phntn khc nhau. y l ph ng php truyn d n a im,trong ch cc host cnhu
c u nhn d liu m i tham gia vo nhm. i u ny hn ch t i a s lng ph b ng
thng trnm ng, h n n a cn nh c chg i gi d liu Multicastm b ngthng c
tit ki m tri t
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ng d ng Multicast

y C c ng d ng a ph ng ti n tiu t n b ng thng ca onh lu ng Vide o
v nh ng se r ver ph c v xem T i Vi.

y N h ng ng d ng h i ngh m thanh th o i.y N h ng ng d ng phn ph
i ph n m m.y N h ng gia o th c nh tuy n nh : OSPF, EIGRP v

RIP v.2.y B t k ng d ng n o m yu c u m t my t r ung tm

c c hi u qu g i thng b o t i nhi u thi t bngang hng.
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Nh ng ch v Multicast

y Multicast Add r essingy Inte r net G ro up Management P ro to
co l (IGMP)y Multicast R o utingy Multicast o n the LA Ny Multicast
pe rfor mance c o nside r ati o ns o n C isco

C atalyst Switches
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Nh ng ch v MulticastIP Multicast Addressing

y

S d ng vng a ch l p D, m t vi vng a ch nh c dnh r ing c bi t s d
ng. u tin t ro ng vng a ch 224.0.0.x, n c dnh r ingch o vi c s d ng
nh ng gia o th c t r uy n thng khc nhau.

y IP ch xc nh m t gi Multicast . a ch IP ngu n c a gi
tinMulticast th ng l a ch Unicast (l p A, B h o c C ).
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Nh ng ch v MulticastE thernet Multicast Addressing

y

a ch Ethe r net Multicast c xu t pht t r c ti p t a ch IP
Multicast
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y N h ng gi tin Multicast c t r uy n t i m t a chMulticast lin
quan, n i di n ch o m t nhm c a nh ngmy nh n quan tm t i nh ng gi
tin .

y Ch c n ng:C ho php m t my nh n r a nh p m t nhm Multicast c lm
ddng h n b i nh ng thng b o thnh vin IGMP.C ho php m t ng i t r uy
v n t i m t o n m ng LA N cho nh ng my nh n mu n gia nh p m t nhm
Multicast c ddng b i nh ng thng b o tr uy v n t ng qut IGMP.

C ho php m t my nh n thng b o m t ng i m n mu n r ikh i nhm
Multicast c d dng b i nh ng thng b o r i kh inhm IGMP v xc minh b i
nh ng thng b o tr uy v n c bi tnhm IGMP.

Nh ng ch v MulticastInternet Group Management Protocol
(IGMP)
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Nh ng ch v MulticastMulticast Routing

y M c ch chnh c a nh tuy n IP Multicast l xc nh chnh xc nh ng
subnet IP n o ch a ng

nh ng my nh n ch o ki u t r uy n Multicast c bi t

v for wa r d t r uy n Multicast t i nh ng inte rf ace bnng o i
duy nh t k t n i v i nh ng subnet m ch anh ng my nh n, h o c nh ng
inte rf ace ng o i m d n

n t i nh ng my nh n k t n i t i nh ng ngMulticast khc.

y T hng th ng c c p n nh l cy Multicastdistribution .


	
8/14/2019 Multicasting Routing and Switching

13/48

Nh ng ch v MulticastMulticast Routing -Multicast
distribution

y C 2 ng Multicast distribution So u r ce Tr eesSha r ed Tr
ees
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Multicast Routing -Multicast distribution - So u r ce

Tr ees

y G c t i ngu n c a m t nhm Multicast , v i m t cy c xy d ng t
bn ng o i ngu n t i m i my nh n m thu c v m tnhm.

y cy Multicast c nh ngh a xung quanh 2 tham s quantr ng:N gu n c
a m t nhm Multicast (S): T he s o ur ce of a Multicast g ro up.N hm
Multicast (G): T he Multicast g ro up.


	
8/14/2019 Multicasting Routing and Switching

15/48


	
8/14/2019 Multicasting Routing and Switching

16/48

ng c v u casMulticast Routing -Multicast distribution -
Multicast

Forwarding

y M t cy phn ph i Multicast l m t th c th lgc c nh ngh a b i t p
h p nh ng t r ng thi

f orward c a m i ng i Multicast m n t o r acy phn ph i Multicast
. Duy t r nh ng ng iMulticast l t r ng thi thng tin t ro ng b ng
nhtuy n Multicast

y M i ng i c nh ngh a nh sau:Inc o ming inte rf ace ( inter f
ace u v o )Outg o ing inte rf ace ( inter f ace u r a)
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y

I nter f ace u vo

c xc nh s d ng ci g c bi t n nh l m t s ki m tra o ng c ng d n f
orward (r ese r ve path for wa r ding RPF ).

y B t k gi tin Multicast n o u c ki m t r a RPF c ch p nh n ch o
nh tuy nMulticast k ti p; b t k gi tin Multicast n o khng c ki m t
r a RPF ( c nh nt r n m t inte rf ace m n khng ph i l inter f ace g
n nh t t i ngu n) th s b xa.M c ch u tin c a ki m t r a RPF l ng n
ch n nh ng vng l p nh tuy n b ngMulticast hnh thnh t ro ng m ng
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Nh ng ch v MulticastMulticast on the LAN

y nh tuy n Multicast c gia o thng ch o m t nhm Multicast c bi tt
i nh ng phn o n ch t ng 2 c a m ng m c n nh n gia o thngnhm.

y T he o l t ng, thi t b t ng 2 c n y s tr uy n Multicast ch r
ang o i nh ng c ng m nh ng my nh n k t c k t n i t i v ng o ir a b
t k nh ng c ng bn ng o i n o m k t n i t i nh ng ngMulticast xui lu
ng.

y . lm ch o d dng bi t s f orward c a gia o thng Multicast t r
nm ng LA N , nh ng Switch C isco C atalyst h tr hai c ch :

IG MP Snooping : Switch nghe t r m h o c r nh m t r ao i thng
tin IGMPgi a nh ng my nh n v nh ng ng i Multicast. S r nh m ny ch o
phpSwitch xc nh nh ng c ng n o c k t n i t i nh ng my nh n ch o m i
nhm

Multicast v nh ng c ng no

c k t n i t i nh ng ng i Multicast.C isco G roup Management
Protocol ( C G MP): Switch lin l c v i nh ng

ng i Multicast, v i nh ng ng i Multicast f orward thng tin tham
gianhm t i nh ng Switch.
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Nh ng ch v MulticastHi u su t c a Multicast trong Cisco
Switches

y Nh ng Switch Cisco Catalyst t ng 3 c thit k ngi c a nh ng gi
tin IP t hi u su t cao, v th nh ng k thut

c s d ng b i nh ng Switch Cisco Catalyst t ng 3 yIP giao thng
Multicast phi c hiu xc nhnh h ngc a bng nh tuyn Multicast trn s
chuyn m ch t ng 3nh th no.

y Nh ng Switch Cisco Catalyst t ng 3 khng ch y i giathng Unicast
trong ph n cng, m cn giao thng Multicastc ng t t. Ci ny bo m
forward r ng b n c th ch ynh ng ng d ng Multicast trn c a nh ng
thit b chuynm ch t ng 3m khng c b t k nh ng s gim st no vhi u su
t.
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Multicasting Routing and Switching

C u hnh P I M Dense ModeMulticasting Routing


	
8/14/2019 Multicasting Routing and Switching

22/48

y C n ph i c m t m ng m h tr nh tuy n IPMulticast.

y nh tuy n IP Multicast the o t r uy n th ng c htr tr n h u h t
nh ng R o ute r c a C isco v h t r ctr n nh ng Switch C isco C
atalyst t ng 3.
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s m ng gi i thch ch o cch c uhnh nh tuy n IP Multicast

4 Switch Cisco Catalyst 3550v i ph n m m EnhancedMultilayer
Image (EMI) c sd ng cung c p chc n ng chuyn

m ch t ng 3.N

h ng Switch ny ctn l: L3-Switch-A t i L3-Switch-D. Switch-B v
Switch-C cung c pkh n ng lin k t LA N t ng 2 chonh ngmy nh km khc
nhau t im ng, m g m c m t s pha tr n

c a nh ngmy nh n Multicast vnh ng my nh n khng phi
lMulticast.


	
8/14/2019 Multicasting Routing and Switching

24/48

y PIM c th c c u hnh hot ng m t trong nh ngch sau:

DensemodeSparsemodeSparse-densemode

y Nh ng b ph n cung c pm t c u trc hot ng c aPIM-DM:

Unicast routing considerations

Neighbor discoveryBuilding Multicast trees in PIM densemode
networksConfiguration tasks
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PIM - Unicast Routing Considerations

y C n ph i m b o r ng gia o th c nh tuy n Unicast c c u hnh t ro
ng t o n b m ng m b o r ng

t t c cc thi t b c th gia o ti p l n nhau s d ng

nh ng s lin l c Unicast.y PIM tin c y tr n nh ng gia o th c nh
tuy n Unicast

ch o m i th c lin quan t i nh ng a ch IPUnicast.
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PIM - N eighbor discovery

y S kin u tinm xu t hin trong c u hnhm t m ngMulticast cho PIM l
khm ph hngxm.

y Trn m t m ng a truy c p (nh m t o n Ethernet), n unhi u ng i
PIM g n k t v i m ng, m t ng i c ch

nh ( Design at ed rout er DR) c chn cho on m ng.y IGMPv1 ch r ra
r ng n u h nm t ng i Multicast g n

v i m t o n m ng a truy c p, th giao thc nh tuynMulticast c sd
ng ch n vai tr truy v n IGMP.

y V i IGMPv2 th IGMP Querier cxc nh c l p tgiao th c nh tuyn
Multicast ang dng, n cxc nh b i b nh tuyn IGMPv2 v i a ch IP cao nh
t trongm ngLA N.
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PIM - Building Multicast trees in PIM dense modenetworks

y PIM c sd ng nh m t cy phn phi ngu n ho cm t cyc ng i ng n nh t
(SPT) chom i a ch nhm hi n t itrongm ng.

y

M c ch c a vic s d ng Multicast l hnh thnhm t cy bao g mduy nh t
nh ng nhnh c n thit v nh ng i h i yuc u v giao thng Multicast truyn
t i m i my nh n.

y Nh ng gi tin Multicast l n u tin lm ng p l tm ngMulticastxu ng
cy Broadcast ban u, cy ny l khunm ut i hnh dng t i u ch s c n thit
phn nhnh v r i bc a cy hot ng. Qu trnh ny chuyn t i ci g i lPruning
(s l c b t)
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M t m ng PIM-DM khm phr a c ch nhmm i k t h p v iH o st-A (H o
st-A b t u g i igiao thng t im t a chMulticast m i).
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PIM - Building Multicast trees in PIM dense modenetworks -DM
Pruning

y Pr uning l qu t r nh c a vi c lo i b nh ng nhnh khng c nthi t
t ro ng SP T m c t o r a ch o m i nhm.

y N h ng ng i PIM c th t o r a m t thng b o l c b tPIM, m ch ch
o nh ng hng xm PIM bi t m chng khngc n y gia o thng Multicast h ng
v R o ute r .

y N h ng thng b o l c b t PIM c t o r a t r n c s c ttr n nh ng
i u ki n sau:

Giao thng n t r n m t inter f ace i m n i i m khng ph i l RPF.
ng i l m t ng i l (n khng c lu ng v o nh ng hng xm

PIM) v khng c nh ng my nh n k t n i t i. ng i al f m t ng i khng
ph i l ng i l t r n m t m i lien k t

i m n i i m m nh n m t l c b t t hng xm c a n. ng i l m t ng i
khng ph i l l t r n o n m ng a t r uy c pkhng c nh ng my nh n m nh
n m t s l c b t t m t hng xmtr n o n m ng LA N , v khng c nh ng hng
xm khc n o tr n o nm ng c quy n l c b t.
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C ch lm vi c c a P runing tr n nh ng m ng a t r uy c p c a s m
ng
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PIM - Building Multicast trees in PIM dense modenetworks -DM
Asserts

y Xc nh n l c ch c s d ng trn nh ngm ng a truyc p, nh nh ng on
Ethernet, xc nh ng iMulticast no c y i giao thng Multicast cho
on.

y mb o duy nh tm t ng i Multicast c y itrn m t o n m ng a truy c
p, nh ngxc nh n PIM-DM c s d ng. Mt thng boxc nh c to ra b i m t ng
i Multicastm i th i gianm n nhn

giao thng lin quan n m t nhm Multicast trnm tint erfac e a truy
c p m c lit kt trong danh schint erfac e g i i cho nhm
Multicast.
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PIM - Building Multicast trees in PIM dense modenetworks -DM
Asserts

y cch nh ng xc nh c s d ng m t
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PIM - Building Multicast trees in PIM dense modenetworks -DM
Grafting

S by gi ho n t o n c l c b t, n c

ngh a l gia o thngnhm Multicast l c f orwarded ch xu ngnh ng ng
c n thi tt i m i my nh n t ro ngm ng.PIM-DM s d ng m t c ch c bi t
n nhgra f ting (k thu t ghp)

m t my m i c ng c a b ng nh

tuy n Multicast. M th cch t gra f ts l m t ngt i SPT tro ng m ng
pruned tr c y.

N h ng m i tn li n ch o bi t SP T sau khi c prune (l c b t) v nh
ng c ch

assert l h o n thnh
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Multicasting Routing and Switching

P I M Sparse ModeP I M Sparse-Dense Mode Multicasting
Routing
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PIM - Sparse Mode

y Cc PIM router c th c c u hnh theo kiu Dense Mode(cn g i l
PIM-DM) nu cc host tham gia vo nhmMulticast n m kh p n i trn cc
subnet.

y a ch Multicast ngun tr thnh gc c a cy v cyMulticast cxy d ng t
ngu n n ch.y PIM- DM h u ch khimy g i v nh n l g n nhau t

my g i v nhiu my nh n, m t l u l ng Multicast

cao, dng l u l ng Multicast khng i.
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y Cy Multicast khngm r ng n router cho n khi nom thost tham gia
vom t nhm.

y Cy Multicast cxy d ng bng cc thnh vin cc nt lv m r ng ng c vg
c. Cy cxy d ng t d i ln. SM

c ng hot ng d a trn t ng c u trc shared-tree, trong g c c a cy
khng nh t thit l ngu nMulticast.y G c l router PIM-SM th ng c t
trung tm c am ng.

Router lm g c ny g i l Rendezvous Point (RP).y PIM Sparse h u ch
khi cm t vimy thu trongm t nhm,

cc my thu v gi c phn bit b i cc ng link WA N,l u l ng Multicast
l khng lin t c.
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P I M Sparse- Dense Mode

y PIM c kh n ng h t r c hai ch Dense v Spa r seMo de b i v c hai
t n t i t r n nh ng nhm Multicastkhc nhau t r n m t m ng.

y N u m t nhm c RP c nh ngh a, Spa r se-M o des c dng, n u khng
c, Dense-M o de s cdng.
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Multicasting Routing and Switching

i u khi n giao thng Multicasttrn m ng LA N
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Multicast trn m ng LA N

y N h ng SwitchC isco C atalyst c th s d ng ccph ng php sau y ki
m s o t t r uy n Multicast:

Static b r idge table ( C AM) ent r ies

IGMP snoo

pingC isco Gro up Management P ro to co l (C GMP)GARP Multicast
Regist r ati o n P ro to co l or GMRP (n o t discussedin this
chapte r )
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Multicast trn m ng LA NStatic bridge table ( C AM) entries

y C c ph ng php n gi n v d hi u nh t v ki mso t l u l ng
Multicast t r n m ng l p 2 l t k th p cc c ng ch thch h p v i t ng
a ch

Multicast.
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Minh h o cch s d ng b ng c u n i t nh ki m s o t l u l ng
Multicasttr n m ng c o n 10.6.0.0/16
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Multicast trn m ng LA N IG MP Snooping

y IGMP snoo ping ch o php m t cch chuy n i n ng ng xc nh nh ng
my ch k t n i v i m t VLA N c th

tro ng Switchc n nh n c m t s tr uy n multicast cth .

y

multicast t ng xc nh c ng ira c k t h p v

im i s t r uy n multicast.

y Switch v n cn s d ng m t m c nh p b ng c u n i i u khi n f
orward multicast, ng o i t r m c nh p l

n ng ng v khng c c u hnh t nh.y D a t r n thng i p IGMP snoo ped
, chuy n i m t th c

hi n cc cng vi c sau: Adding a r eceive r to a g ro up Rem o
ving a r eceive r fro m a g ro up Maintaining g ro up membe r
ship
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IG MP Snooping Adding a r eceive r to a g ro up

y Tr c khi nh ngmy nh n cg n v o m ng LA N , nh ng ng imulticast
c ng c g n v o m ng LA N th ng h o t ng v

g i thng i p IGMP G eneral Query chung t ro ng m t n l c xc nh v
tr b t k my nh n g n li n v i m ng LA N .

y N h ng Switch IGMP snoo ping c th s d ng nh ng thng bony

xc nh n i cc ng imulticast c nh v , l quan tr

ng b i v nh ng Switchph i g i t t c giao thng multicast n t t c
cc ng imulticast t r n m ng LA N m b o r ng thng i p

IGMP nhm b o tr lun lun c t r uy n ch o ng i multicast vc ng b o
m b t k gia o thng multicast m yu c u f orwardingo ff LA N c a ng
imulticast c f orwarded .

y K hi m t my nh n c g nt i m ng LA N , n ngay l p t c ch o th y
r ng n m o ng mu n tham gia cc nhm multicast b ng cch g i m tthng b
o IGMP thnh vin t i m i a ch nhm my nh n mu ntham gia.
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minh h o ho t ng IGMP snoo ping
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IG MP Snooping- Removing a receiver from agroup

y IGMP snoo ping c ng ph i pht hi n khi nh ngmynh n r i kh im t
nhm, b i v f rame multicastkhng cn c n ph i c chuy n r a gia o di n
g n t i

my nh n v ar

i kh inhm.
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Minh h a nh ng g s x y r a khi R o ute r -B (thi t b nh n)mu n r
i kh i nhm multicast
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Multicasting Routing and Switching

C u hnh C isco G roup Management Protocol( C G MP)
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y l m t gia o th c c quy n c s d ng h n chgia o thng multicast t
r n m ng LA N ch o cc m ng cs d ng nh ngR o ute r C isco v nh
ngSwitch.

y C GMP lin l c c m t chi u t ro ng nh ng serverC GMP (nh ng ng
i multicast) gia o ti p thng tin

n nh ng client C GMP (nh ng Switch).y nh ng C GMP client khng b
t bu c gia o ti p v i

my ch C GMP. N h ng C GMP server gia o ti p v i

nh ng C GMP client s d ng nh ng thng b o C GMP, c g i n m t a ch
Ethe r net multicast c bi tc a 01-00-0 C -DD-DD-DD.
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