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27.10 RIP (Routing Information
Protocol)
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% 27.10 RIP (Distance Vector)
%24 Example

x 61NANYANSVIVIUAAY Distance
Vector

20.20.20.0/24

R2
= 30.30.30.0/24

sguydlnsnila Router
wW3anqAY uardelui Run
RIP
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aautsn Router az33an
1Nel9 Direct Connect
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iilueiuel
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27.10 RIP (Distance Vector)
Example

NW/Mask Gateway Cost NW/Mask Gateway Cost
10.10.10.0/24 Direct 0 20.20.20.0/24 Direct 0
20.20.20.0/24 Direct 0 30.30.30.0/24 Direct 0
R1 rR2 %
g % c &}f _%;q
10.10.10.0/24 T 20.20.20.0/24 o 30.30.30.0/24
3, NW/Mask Gateway Cost
Cogl e || DITER 50.50.50.0/24 |  Direct 0
50.50.50.0/24 Direct 0 3
\1 @ 40.50.50.0/24

40.40.40.0/24

NW/Mask Gateway Cost R6 16 4 NW/Mask Gateway Cost
40.40.40.0/24 Direct 0 > 50.50.50.0/24 Direct 0
60.60.60.0/24 Direct 0 6 70.70.70.0/ 24 Direct 0
R7 a (24
. 25>y 7 € 20.70.70.0/24 12 quutez ”lmum'lswmn
4 Naunu duazuinai Cost
NW/Mask Gateway Cost =~ = &,
60.60.60.0/24 Direct 0 an“u\j Hop Qqnuu Update

70.70.70.0/24 Direct 0 A9V a\‘]ﬁ/’a L1av




27.10 RIP (Distance Vector)
Example

NW/Mask Gateway Cost NW/Mask Gateway Cost
10.10.10.0/24 Direct 0 20.20.20.0/24 Direct 0
20.20.20.0/24 Direct 0 30.30.30.0/24 Direct 0

10.10.10.0/24 30.30.30.0/24
NW/Mask Gateway Cost
Cogl e || DITER 50.50.50.0/24 |  Direct 0
50.50.50.0/24 Direct 0 A ) 3
40.40.40.0/24> \1 ..... @ ‘T""‘(so 50.50. 0[24
NW/Mask Gateway Cost R5 '6 4o NW/Mask Gateway Cost
40.40.40.0/24 Direct 0 - 50.50.50.0/24 Direct 0
60.60.60.0/24 Direct 0 4|6 70.70.70.0/24 Direct 0
........... JRT L Router aztlsauniiaunis
............... »‘ - S g . o o |~ o
60.60.60.0/24 @ 70.70.70.0/24 Tunaazua a9l Juaz
i Lﬁu(mn Cost anuiiv Hop)
NW/Mask Gateway Cost
60.60.60.0/24 | Direct | 0 usifdaguad duay Update
70.70.70.0/24 Direct 0
nmaman'\ Cost Gl'\ﬂ')'l




27.10 RIP (Distance Vector)
Example

NW/Mask Gateway Cost NW/Mask Gateway Cost
10.10.10.0/24 Direct 0 20.20.20.0/24 Direct 0
20.20.20.0/24 Direct 0 30.30.30.0/24 Direct 0
30.30.30.0/24 | 20.20.20.2 1 10.10.10.0/24 | 20.20.20.1 1
50.50.50.0/24 | 20.20.20.3 1 50.50.50.0/24 | 20.20.20.3 1

o
K o
Q o
o 0

» 1
R1 R2
(&}f ;@q
10.10.10.0/24 Kl g_,@ 1 2 ~—",

NW/Mask Gateway Cost

40.40.40.0/24 Direct
50.50.50.0/24 Direct 0 20.20.20.0/24 Direct 0
20.20.20.0/24 | 50.50.50.3 1 50.50.50.0/24 Direct 0
60.60.60.0/24 | 40.40.40.5 1 10.10.10.0/24 | 20.20.20.1 1
70.70.70.0/24 | 50.50.50.6 1 30.30.30.0/24 | 20.20.20.2 1
)\ H 40.40.40.0/24 | 50.50.50.4 1
40.40.40.0/24 — ==t — 50.50.50.0/24 70-70.70.0/24 | 50.50.50.6 | 1
R4
NW/Mask Gateway Cost NW/Mask Gateway Cost
40.40.40.0/24 Direct 0 | 50.50.50.0/24 Direct 0
60.60.60.0/24 Direct 0 70.70.70.0/ 24 Direct 0
50.50.50.0/24 | 40.40.40.4 1 20.20.20.0/24 | 50.50.50.3 1
70.70.70.0/24 | 60.60.60.7 1 40.40.40.0/24 | 50.50.50.4 1
—— — 60.60.60.0/24 | 70.70.70.7 1

60.60.60.0/24 70.70.70.0/24

wan1s Update wladi

Asuantlaauasn
119

NW/Mask Gateway
60.60.60.0/24 Direct 0

70.70.70.0/24 Direct
40.40.40.0/24 | 60.60.60.5
50.50.50.0/24 | 70.70.70.6

=|=|o




27.10 RIP (Distance Vector)
Example

NW/Mask Gateway Cost NW/Mask Gateway Cost
10.10.10.0/24 Direct 0 20.20.20.0/24 Direct 0
20.20.20.0/24 Direct 0 30.30.30.0/24 Direct 0
30.30.30.0/24 | 20.20.20.2 1 10.10.10.0/24 | 20.20.20.1 1
50.50.50.0/24 | 20. 20 20.3 1 50.50.50.0/24 | 20.20.20.3 1

10.10.10.0/24 30.30.30.0/24

NW/Mask Gateway

40.40.40.0/24 |  Direct NW/Mask ___Gateway  Cost
50.50.50.0/24 Direct 0 20.20.20.0/24 Direct o
20.20.20.0/24 | 50.50.50.3 | 1 50.50.50.0/24 | Direct 0
60.60.60.0/24 | 40.40.40.5 1 10.10.10.0/24 | 20.20.20.1 1
)\ /, _______________ : | 40.40.40.0/24 | 50.50.50.4 1
40.40.40.0/24 .= @ . 20:50-50. °f 24 00002 | SRens0e | 2
NW/Mask Gateway Cost NW/Mask Gateway Cost
2040400/ 24 m—m— - "% 4’ 50.50.50.0/24 Direct 0
50.60.60.0/2 r— 5 70.70.70.0/24 Direct o
20.50.50.0/24 | 2040402 n 20.20.20.0/24 | 50.50.50.3 1
70.70.70.0/24 | 60.60.60.7 " 40.40.40.0/24 | 50.50.50.4 1
— — 60.60.60.0/24 | 70.70.70.7 1
60.60.60.0/24 70.70.70.0/24 A
: ﬂ'l‘illﬂﬂlﬂ&ﬂ“ﬁ\'\‘i'\\?
NW/Mask Gateway Cost waRr =
60.60.60.0/24 Direct 0 ﬂ‘su‘l/l'l‘l/!ﬂ 30 uIn

70.70.70.0/24 Direct
40.40.40.0/24 | 60.60.60.5
50.50.50.0/24 | 70.70.70.6

=|=|o




27.10 RIP (Distance Vector) Example

NW/Mask Gateway (5 NW/Mask Gateway Cost
10.10.10.0/24 Direct 0 20.20.20.0/24 Direct 0
20.20.20.0/24 Direct 0 30.30.30.0/24 Direct 0
30.30.30.0/24 | 20.20.20.2 1 10.10.10.0/24 | 20.20.20.1 1
50.50.50.0/24 | 20.20.20.3 1 50.50.50.0/24 | 20.20.20.3 1
40.40.40.0/24 | 20.20.20.3 2 40.40.40.0/24 | 20.20.20.3 2
70.70.70.0/24 | 20.20.20.3 2 70.70.70.0/24 | 20.20.20.3 2
R1 — R2 C?é
10.10.10.0/24 g S— 20.20.20.0/24 o 30.30.30.0/24
40.40.40.0/24 Direct 0 NW/Mask Gateway Cost
50.50.50.0/24 Direct 0 R3 | .3 5] 20:20.20.0/24 Direct 0
20.20.20.0/24 | 50.50.50.3 1 : 50.50.50.0/24 Direct 0
60.60.60.0/24 | 40.40.40.5 1 3 10.10.10.0/24 | 20.20.20.1 1
70.70.70.0/24 | 50.50.50.6 1 30.30.30.0/24 | 20.20.20.2 1
10.10.10.0/24 | 50.50.50.3 2 40.40.40.0/24 | 50.50.50.4 1
30.30.30.0/24 50.5(;‘5'0.3 2 70.70.70.0/24 | 50.50.50.6 1
40.40.40.0/24 ) — % -~ 50.50.50.0/24 60.60.60.0/24 [50.50.50.4(.6)( 2
R4
NW/Mask Gateway Cost . DMk Gaeway 85k
fosomoria] b | o oo
Sl Direct 20.20.20.0/24 | 50.50.50.3 1
50.50.50.0/24 | 40.40.40.4
70.70.70.0/24 | 60.60.60.7 40.40.40.0/24 | 50.50.50.4 1
20.20.20.0/24 | 40.40.40.4 60.60.60.0/24 | 70.70.70.7 1
10.10.10.0/24 | 50.50.50.3 2
60.60.60.0/24 70.70.70.0/ 2| 30.30.30.0/24 | 50.50.50.3 2
NW/Mask Gateway uj
60.60.60.0/24 |  Direct 0 o
70.70.70.0/24 |  Direct 0 WaannNIsttantl sy
40.40.40.0/24 | 60.60.60.5 | 1 & -
50.50.50.0/24 | 70.70.70.6 1 fM1IAI NI
20.20.20.0/24 | 70.70.70.6 2




27.10 RIP (Distance Vector) Example

NW/Mask Gateway Cost NW/Mask Gateway Cost
10.10.10.0/24 Direct 0 20.20.20.0/24 Direct 0
20.20.20.0/24 Direct 0 30.30.30.0/24 Direct 0
a‘v\“nm-j—‘ AN9130 30.30.30.0/24 | 20.20.20.2 1 10.10.10.0/24 | 20.20.20.1 1
- 4 - 50.50.50.0/24 | 20.20.20.3 1 50.50.50.0/24 | 20.20.20.3 1
tdUNMIINQY HOp AR | 40.40.40.0/24 | 20.20.20.3 2 40.40.40.0/24 | 20.20.20.3 2
B e" ma n-F or d AI 70.70.70.0/24 | 20.20.20.3 2 70.70.70.0/24 | 20.20.20.3 2
g . 60.60.60.0/24 | 20.20.20.3 3 60.60.60.0/24 | 20.20.20.3 3
RL —— R2 C?é
10.10.10.0/24 11— 1 20.20.20.0/24 2 — 30.30.30.0/24
40.40.40.0/24 Direct 0 NW/Mask Gateway Cost
50.50.50.0/24 Direct 0 R3 | .3 5] 20:20.20.0/24 Direct 0
20.20.20.0/24 | 50.50.50.3 1 ; 50.50.50.0/24 Direct 0
60.60.60.0/24 | 40.40.40.5 1 . 10.10.10.0/24 | 20.20.20.1 1
70.70.70.0/24 | 50.50.50.6 1 30.30.30.0/24 | 20.20.20.2 1
10.10.10.0/24 | 50.50.50.3 2 40.40.40.0/24 | 50.50.50.4 1
30.30.30.0/24 50.5(;‘5'0.3 | 2 70.70.70.0/24 | 50.50.50.6 1
40.40.40.0/24 ) — % -~ 50.50.50.0/24 60.60.60.0/24 [50.50.50.4(.6)( 2
R4
NW/Mask Gateway Cost
40.40.40.0/24 Direct NW/Mask Gateway Cost
60.60.60.0/24 Direct 0 | 50.50.50.0/24 Direct 0
50.50.50.0/24 | 40.40.40.4 1 70.70.70.0/24 Direct 0
70.70.70.0/24 | 60.60.60.7 1 20.20.20.0/24 | 50.50.50.3 1
20.20.20.0/24 | 40.40.40.4 2 40.40.40.0/24 | 50.50.50.4 1
10.10.10.0/24 | 40.40.40.4 3 R7 60.60.60.0/24 | 70.70.70.7 1
30.30.30.0/24 | 40.40.40.4 3 . L 7 10.10.10.0/24 | 50.50.50.3 2
60.60.60.0/ 24 — ) 0,70.70.0/2] 30.30.30.0/24 | 50.50.50.3 2
NW/Mask Gateway Cost
60.60.60.0/24 | :Direct ] )\_/\j :
A eI HaatnnIsuantdaay
50.50.50.0/24 | 70.70.70.6 1 o o
20.20.20.0/24 | 70.70.70.6 | 2 ANNIAIINE[U
10.10.10.0/24 | 70.70.70.6 3
30.30.30.0/24 | 70.70.70.6 3




ileurinaay RIP (was Distance
Vector)

0 maomn Router uamﬂaﬂumauanmwau
mmwmu mmnmﬂmwmam"lm 6" Router
Mau”lnaavsuavﬂsum'\s'm?j'm'n Router
au"lna ¥ ins Converge 211 vinli
AN AN Network AUNALI ALY

= AU ADY Message 71 Router ueazdradvay
AUNUSAUINUIUAAY Network an
Network ummumn mauamaoavumn

» wazenan1si Update Linsaudu azvinli
1A Route Loop 'lev

= §Aey saguntleunnd




n1stAa Loop 1u Distance Vector

» suNA 84 Network iiausan1uday
Router wazvinn1s Update an1519
CHITEHT)

Network Net Mask Gateway Cost Network Net Mask Gateway Cost

200.18.95.0 255.255.255.0 Direct 0 195.3.0.192 (255.255.255.192 Direct 0

58.42.96.0 255.255.224.0 Direct 0 58.42.96.0 255.255.224.0 Direct 0
195.3.0.192 |255.255.255.192| 58.42.96.2 1 200.18.95.0 | 255.255.255.0 58.42.96.1 1




n1stAa Loop 1u Distance Vector

= duu6 aa21 Network 195.3.0.192/26 ifin
Down 1211 Link 2na 6191iu R2 azns233ule’
waz Mark eansryaasaurili Unreachable

(Infinity)

Network Net Mask Gateway Cost Network Net Mask Gateway Cost

200.18.95.0 255.255.255.0 Direct 0 195.3.0.192 (255.255.255.192 = inf

58.42.96.0 255.255.224.0 Direct 0 58.42.96.0 255.255.224.0 Direct 0
195.3.0.192 |255.255.255.192| 58.42.96.2 1 200.18.95.0 | 255.255.255.0 58.42.96.1 1




n1stAa Loop 1u Distance Vector

» Wiadunan Update wasiinisuaniddauaise
R1 azizausuanin 195.3.0.192/26 vuilu
Unreachable uazisuanrsrvanuias

Network Net Mask Gateway Cost Network Net Mask Gateway Cost

200.18.95.0 255.255.255.0 Direct 0 195.3.0.192 (255.255.255.192 = inf
58.42.96.0 255.255.224.0 Direct 0 58.42.96.0 255.255.224.0 Direct 0
195.3.0.192 |255.255.255.192| 58.42.96.2 1 200.18.95.0 | 255.255.255.0 58.42.96.1 1

» TuaaziaenAu R2 165um151931n R1 way
AuWLN1 R1 dan1vll 195.3.0.192/26 aha Cost
WNALLKY 31Ul Update an519622 Cost = 2
Tna119 l2ayaiiu R1 1aizausannautay



n1stAa Loop 1u Distance Vector

s NaAanN'la Az TuaIsIvNaNa6

Network Net Mask Gateway Cost Network Net Mask Gateway Cost

200.18.95.0 255.255.255.0 Direct 0 195.3.0.192 |255.255.255.192] 58.42.96.1 2
58.42.96.0 255.255.224.0 Direct 0 58.42.96.0 255.255.224.0 Direct 0
195.3.0.192 (255.255.255.192 = inf 200.18.95.0 | 255.255.255.0 58.42.96.1 1

= 6131 Packet 12inunil R2 uazsiavnisla
195.3.0.195 /26 siuazgnselil R1 waznilulil
169 11319 R1 azeiv'la Update uazgnavnaull
nauuilu Loop



= lun1s Update asvaaly R1 azsaus
195.3.0.192 /26 ann R2 annsvara Cost 2
war Update nns1vautay aaizifienAu R2 vin
n13 Update ansrvautaviduniu

Net Mask

Network Gateway Cost
200.18.95.0 255.255.255.0 Direct 0
58.42.96.0 255.255.224.0 Direct 0
195.3.0.192 (255.255.255.192 inf

Network Net Mask Gateway Cost

n1stAa Loop 1u Distance Vector

195.3.0.192 |255.255.255.192] 58.42.96.1 2
58.42.96.0 255.255.224.0 Direct 0
200.18.95.0 | 255.255.255.0 58.42.96.1 1




n1stAa Loop 1u Distance Vector

= A15 Update azvingauldun uazan Cost a‘"l,wum
avuilvauang Infinity 1sisanignisaiilin
‘Count to Infinity’

Network Net Mask Gateway Cost Network Net Mask Gateway Cost

200.18.95.0 255.255.255.0 Direct 0 195.3.0.192 (255.255.255.192 = inf
58.42.96.0 255.255.224.0 Direct 0 58.42.96.0 255.255.224.0 Direct 0
195.3.0.192 |255.255.255.192| 58.42.96.2 3 200.18.95.0 | 255.255.255.0 58.42.96.1 1

= Packet azgndvIvrutluns=1iine R1 uaz R2



n1sunileuiin Loop 1u Distance
Vector

Split Horizon: ipumainnsae Royting Update Ly vifiuiiauiinuleg
TWam&IU Subnet Mlaausunnatnavinuiuaan’ly

Maximum Hop Count: unasgiunad RIP agifiagegada 15 1au 16
unnafivjilu Unreachable asAtnuatauiivinlnis Count To Infinity
ne a3ty weazvinlaurauas Network andmacti 15 Hop shendudu

Triggerded Update: rinuiuadnan Router Tawuindi Subnet Down fi
s ayayauuan Router twauinunamviui Tasabisiavsalvfivian
22913 Update Un@(RIP azditnainns Update dndidanng 30 Ju1ii)

Route Poisoning: azlasudu Triggered Update Aaifia Router 1n
WUl Subnet Down fTuazisenidaan’liliy Interface nnauuasdiuI
Sub)net 4l Unreachable 1na69@1 Hop Count wvindu Infinity(16 &y
RIP

Hold-Down Timer: iia Router 165U, Triggered Update fiuag'yi
gulatdenduidunianagldes Subnet  Down avtflussasiiainiy
1¥inAy Hold-Down Timer(180 Ju1# & 15y RIP) tailasAunigiaausn
Aanala ntuludasiautaauy Routing Tuiqnazey Subnet 1y

Wwinuatl dv'lu Guarantee 113zANAm Loop 16 Taatany Loop 1Lfie
J¥MINIKANE Router

= CISCO 6iédm EIGRP dviimaiinlunisudilayvinndnin uenilu
Protocol \anne



27.11 RIP Packet Format(v2)

= Command uvuanitilu RIP Request 1i53a
Response

= Routing Information unaz2aaz
isenauna 5 Word (20 Bytes)

= Family(Address Family Identifier) 1a& RIP &unsa
A¢&9 Routing Information ‘lefiuviane Protocol &0
(ilu IP agdimn 2, géiilunsvin Authentication aglaf
A1 Oxffff

= Route Tag AMnuaIfuIuanaAINLANEAIITERINY
Internal Route (t3a1u331n RIP) wag External Route
(t3augann Protocol au)

= MtilaAa IP Address (Network ID), Subnet Mask
wae Metric (R€diA15217119 0 way 15), 16 nunad
Unreachable



27.11 RIP Packet Format(v?2)

COMMAND (1-5) | VERSION (2) MUST BE ZERO
FAMILY OF NET 1 ROUTE TAG FOR NET 1
IP ADDRESS OF NET 1
ADDRESS MASK FOR NET 1
NEXT HOP FOR NET 1
DISTANCE TO NET 1
FAMILY OF NET 2 ROUTE TAG FOR NET 2
IP ADDRESS OF NET 2
ADDRESS MASK FOR NET 2
NEXT HOP FOR NET 2
DISTANCE TO NET 2

Figure 27.5 The format of a RIP version 2 update message.



¢ 27.12 The Open Shortest Path
%4 First Protocol (OSPF)

= RIP "lummvnu Network waomnnswmm
‘mm 2y IETF 1leaanuuu IGP duuidnen
11ilv2ia OPEN SHORTEST PATH FIRST
PROTOCOL (OSPF) 1nulaf Dijkstra
Algorithm n2ia SPF (Shortest Path First)
TunrsaruIaLLEUNIe 249 OSPF amnilu
Link-State Protocol

= A13&9 Routing Information agavtane Link-State
maomumomavmumwnmuu,un Network agiinng

ALINEIAN
= AU Distance Vector igviiva1s1v (Distance
Vectoqr) NAgHUUIALANAY tila Network dins

AL IR



27.12 The Open Shortest Path
First Protocol (OSPF)

= OSPF sinausuiiciciail
« aanuuuuivinaiunalu AS dacilu IGP

» &Uus&uun1svin CIDR 1aafinnssy Address Mask ludwsaudu IP
Address

= &U15avin Authenticate divdunazduszmInaay Router ‘L6

= &U15a Import Route 17iL’%ﬂu?f'imﬂﬁﬁﬁ"um’ﬁmwmnﬁ’umsw
29 OSPF 6

= 1239015129 Link-State Routing

= &UuUUNI51U Route Metric “ianaadiny wazaauldnqLaszuu
Aiuam Cost uavusiag Route ‘16

» JUuIYUNITVINIIUUDY Network Ay Multi-Access 1aadi
78015111 Router nneavinnns Broadcast Link-State aanun
wagAInua T Router LWa91ii1961vinn15 Broadcast

= Router fi#ta Designated Router (DR)




27.13 chaandn1ssadsy OSPF
Graph

Router unazsinarav Link-State Advertisement
(LSA)
Router uaaznaz3iusiu LSA aav Router nnaa
T Network ss7vtilu Link-State Database (LSB)
NiidauAuy
a1n LSB 67 Router azinn1saA1uIU Lazasy
OSPF Graph
a1n OSPF Graph ¢é2 Router azAiuisutdumnieann
63du 1iledv Router éhauq 1aes219 SPF Tree 62
’dutllu Root mru Dijkstra Algorithm

= tiavannduase Tree aviiuazlitAiea Loop

61 Topology tilaau 62 Router it Detect laazay
Update Link State Tuiu
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= Fast Convergence iws1gnnai Update waauiu
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27.14 OSPF Area

o aunuommq"m OSPF iiauafuafauuinnin Routing
Protocol au uaziilugrnivinhidutiiiianindiauaraaaiu
1115911 Hierarchical Routing

OSPF aaulivitshusivnau Router aalu AS aaniilu Area

Router analu Area agdl LSB finfiaudu )
Routing Information &sa1alu Area agiuliaudunnaniun

Routing Information muamﬂaﬂus”mw Area azgnaTl uaranu
Router ‘I/lL?.iaﬂJ'a'”M’J’h‘) Area 138n ABR (Area Border Router)

A1svildudiazan LSA 71 Router agsiaddy wazanauia LSB av
OSPF finuiua Area natvtaan Area 0 (0.0.0.0) wa Backbone Area
Area auﬂavmaawjaumanu Backbone Area mu ABR

uanannil OSPF fviin1snArviua Router mavafsﬂ Routing
Information uanulasaudu Routing Protocol au 3aaan
uan AS 2ia ASBR (AS Border Router)
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7%, OSPF Designated Router waz
& Backup Designated Router

= LNAAAAIIUIUANS8Y LSA aznis
Broadcasting (Multicast) SAIUAINNS
1ianmanu Router nnqellu Area
= OSPF rinviualyidi Router %ilvsvinniing
57U574 LSA 229 Area 3avintilu LSB wazay

1Yy Router nnqaa 13an Designated
Router (DR)

« DR agtdanann Router i Router ID ¢ngn

=« OSPF ff9rinvium Backup DR(BDR) #iag
vinvulunsaliin DR tAadidlayin




7%, OSPF Designated Router waz
& Backup Designated Router

M= n(n-1)/2 M= (n-2) X 2+1
=28 =13



OSPF Protocol Layer

= OSPF sinuiua Frame Format fiazuss3
Tnansvaviu IP lunu Transport Layer
= Packet Type WONUA 5 Uy weiazhuufafinen
aan'lian

= OSPF Packet Type I = Hello Packet &Inn 10 Ju1

= OSPF Packet Type 4 = Link-State Update Packetag&y
LSA

LSA figefiviaenu

= Protocol Number 2aav OSPF Aaa 89

= AN5&v LSA azsvinu Multicasting
= 224.0.0.5




224, Position of the Dynamic Routing
{ o # Protocols in the Protocol Stack

BGP RIP OSPF




27.15 Intermediate System —
Intermediate System (IS-1IS)

= aanuuulny Digital Equipment Corporation Littlugunileua
DECNET V Tiidlu IGP

= gaasaulunabaAu OSPF waziitviuaaadu Taaldisuas
Link-State waz Dijkstra Algorithm
= 2iauanaivann OSPF
= IS-IS (ilu Proprietary Tusauusn, OSPF tilu Open Standard

= OSPF gnaanuwuuli Run uu IP &u IS-IS gaaanuuuly Run uu CLNS
(Connectionless Network Service aglunnnsgiuuag OSI)

= OSPF aanuuuun1vasnu Route 2av IPv4 &yu IS-IS ag&yn1u Route &11i5u
OSI Protocol

= saun OSPF 1lafinnsduise wazldanuaunsariuiduae'ly vinlyvfd Overhead
ganin IS-IS

«  IS-IS gnduliszazuiisuarlasuaiuiiauduin lavann
. ﬂaauu DEC gngu'liluay IS-IS "ailad Proprietary Property
= IS-IS i1 Overhead sinn31 OSPF
= IS-IS lagnaanuuulnululaddy IP 16
= OSPF "Lummsa‘l,?jnn IPv6 16 agsiaala OSPF 6 énlny

g uﬂu"t"u"lu ISP 1ilavann ISP 1flu Network Aunluai n13lai OSPF
aril Overhead v
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27.16 Multicast Routing
27.16.1 Multicast Semantic

= Multicast Routing aza1vann Unicast Routing tilavain
Internet aaulyi Multicast Group tilu Dynamic wazsi
ATuaavin 15 INIK Y
= dndnansadluviavanid@nlanaaniaianaiusanis
« alflusundnuas Group aglasunng Packet Mifinnsaalvidu Group
= dfinana Application uu Host iagidutilugundnuas Group ey ay
165U Packet wWeaniily Copy anniiu Packet azgn Copy Tvinuueay
~ Application
= ila Application uanidnn)silusgungnuas Group 61 Host azdv'laiuay
mMsuantdnlildy Router Msiaatiaunsyiiy Application gavinauantan
Wusundn Host Q9azuan Router 3n'lusasnsiilugundnuad
= IP Multicast Group azifluanuaiz Anonymous
= I LNENNTATNRIMIDATY KradwIuFNN BN Tun T
= Router uay Host 11531 Application Tatflusigeriayaliiun Group
= NANUaY Multicast Group tWEILAAURUANRUUDINTU
= H&9lidndusdaviiusgurdnuas Group




27.16 Multicast Routing
27.16.2 IGMP

= A151 Host a¢ Join 1i3a Leave ann Multicast
Group aznscvinWu Internet Group Multicast
Protocol (IGMP) fiu Router itiaucadiu
Network uav Host iiu

= Protocol az1aianwzg11isuni1ssdasgnssciinng Host
ar Router

= Protocol azA1iua Host 1sil2f Application 1vitilu
fun2Adnaav Multicast Group

= @A Appl|cat|on Husundnuag Group znavtniiautilu
sundnifien wazdluninfiuag Host Aagvinnns Copy Zdayasy
Tviusiay Application

= ila Application gavinauanid@nnisiilusgundn Host ag&s IGMP
1duanty Router tWiauantdn




27.16 Multicast Routing

27.16.3 n1s Forward wazna1saunadunadn

= tida Router wun1dl Host uu Network sy
iauaaatilusguizdnuaay Multicast Group
NuazaavAIaANLEaUNIY 1l Group uay
1inn1589 Datagram yiiulasusnusu
Group 1ilev Host siunain

« duilu Router azfininlunsnszana Multicast
Routing Information

= Multicast Routing azafuefauuazeannnia
Unicast Routing tilavaan Group tilu
Dynamic uazn1sta Anonymous Sender

= 2UIALAY Topology uav Group anaautiluaalu
Organization #3a1an laadigudnliAnuaudy
luaruau (vau Webcast Application)

>



27.16 Multicast Routing

27.16.3 n1s Forward wazna1saunadunadn

= Multicast Routing Protocol azaav
vulasiatiinaznatiladinanay
gusnInnIsAUsNNANNLu
Dynamic

» Li1avann User laAladsiunsadeziaya
1 Group syl Route Information
ArGavAUAAL LA UANLKTAINN AN N
a9 Group

= Multicast Protocol az 2@ u36Tun1s
Forward Datagram

>



27.16 Multicast Routing

27.16.3 n1s Forward wazna1saunadunadn

= Multicast Protocol az12@u36Tun1s
Forward Datagram

»« Flood-and-Prune
= Configuration-and-Tunneling
= Core-Based Discovery

r 1S1ATAANNUACLALATULLOAZIDALINY
gyl

>



27.16 Multicast Routing

27.16.3 n1s Forward wazna1saunadunadn

= Flood-and-Prunes

. 3ﬁua”mmammmummaonamaﬂ u,a”aim?jmnnﬂu
LA Naan LAN NatifinAu tau Network ADIDIANT

= AN3YiINVIUALZUANN Router a¢ Forward ueiay
Datagram ‘lalelaning Network
=« Lila Multicast Datagram w189 Router ag Forward il
nn9 Direct Connect LAN &1y Hardware Multicast
« tiailavdu Loop 58nsiiagladinafiaitia Reverse
Path Broadcastlng (RPB) Tun1s Break Loop

= 2Aaug Router vinnns Flood ?,laua“l,ﬂr_mmn Network
Huagdinsuanid@audayatiefAugundnuasngy

= &1 Router 13a1u371 Network °lm”l,gmajm?maﬂ WUATUEANT
f9U2UA Multicast 1% Network iy fitfluAnrnasdrin
‘Prunes”

>



27.16 Multicast Routing

27.16.3 n1s Forward wazna1saunadunadn

= Configuration-and-Tunneling
« JEdazldleAlunsdiAgungdnnszanad Auzauaanite 1aad
usiay Site fgundn’lainau
= Router luusaz Site azgn Configure 11590 Site dunq
= flafi Multicast Datagram 1189 67 Router azae Datagram ‘1l

flann Site Millu LAN Midiansaduiuiaaase Wiu Hardware
Multicast

= 1At Router azunaiinns1g Configuration 31 Datagram i
eead& 11Uy Remote Site 1a
= ANsRvazLilunisussy IP Multicast a9lu IP Unicast Datagram
13813171311 Tunneling (IP-in-IP Tunneling)

ayIuN1s Forward Multicast Datagram ageinunng Unicast Routing
1liavanniinisvin Tunneling

= Aanisavnialu Site 1af Multicast wsin1s&9134 Site Auazlal
Unicast Tunneling

>



27.16 Multicast Routing

27.16.3 n1s Forward wazna1saunadunadn

= Core-Based Discovery

°lunsai17i3|mmﬂauLLagﬂanmmagjswdmnmg wiafinsliulauly
11 &avidusnazladlufd s1sagns Protocol Manusasassuladviaas
sduuuuaIngu

58flaz1dn1siviua Core Unicast Address &hwisuusiay Multicast
Group

.iia Router R1 165U Multicast Datagram sfuagvinn1s Encapsulate
Datagram iuadlu Unicast Datagram uwag&a'ldéy Core Unicast
Address uady Group

- fla Unicast Datagram fltéuviesinu Internet 6 Router Tumvsinuusiag
szq Content aalu 67 Router tilugiunifivuasnan fuag Process
Multicast Message wag&s Multicast Datagram TviffusundnTugiuuagiu

astilusundnuasnauasldisnisadrofiendu

- fa Router le¥unissaszanisflurandn fuasiugunieaslunise
Multicast Table aaviu

é’aﬁuau]ﬁﬂmaa&Multicgst Group azuenaaIaanain Core uay Router
AzaRUMILansatilu Multicast Tree

>



27.16 Multicast Routing
27.16.4 Multicast Protocols

= finiangy Protocol Mantguadiuin weieielais
ma"lmmaw'\sa"mmu"lmamomwan'm
aaaany Internet (Internet-wide
multicast routing)

» Distance Vector Multicast Routing Protocol
(DVMRP)

= tilu Protocol Mignlatae UNIX program ‘mrouted’ waglu
Internet Multicast backBONE (MBONE)

=« DVMRP ag1in Local Multicast 1aeilaf IP-in-IP
encapsulation wagav Multicast Datagram ann Site wiloll
fyan Site Uiy

« Naastaaa q'laann http://www.lbl.gov/web/Computers-
and-Networks.html#MBONE

= Core Based Tree (CBT)

= 12138n151W Router 8319 Delivery Tree annaadutinaiy
NEIULARSARY Tner CBT azanda Unicast Routing Tuns&y

?.IaﬂJaﬂJ'ltldﬂuﬂﬂa'l\‘l ||]|:>




27.16 Multicast Routing
27.16.4 Multicast Protocols

= Protocol Independent Multicast-Sparse Mode
(PIM-SM)
« flu Protocol Ala58nsiduLdiensudy CBT lunisasy
Multicast Routing Tree
« MIRIAAYATENIN Site F9laf Unicast Lildriviuainagsiag
12f Unicast Routing Protocol ag'ls
= Protocol Independent Multicast-Dense Mode (PIM-
DM)
« flu Protocol Aaanuuuunllanialuasdns

= Router 1238015 Flooding (PIM-DM Broadcast) Packet
229 Multicast ldfenngeuniuvaas Network analuavensg

61 Router 1n Lifigudnuay Multicast ag azdviayanauln
1i1n15 Prune Multicast Tree (an&y Packet)

= 38158266 6 Multicast Session fiang&u tws1g'lu
6ia9n135117 Setup naumuumsaomua
>




27.16 Multicast Routing
27.16.4 Multicast Protocols

= Multicast Extensions to the Open Shortest Path First Protocol
(MOSPF)

= MOSPF legnaanuuutiaagniu Multicast Route s¢1ing Router
aaluavAns

= 168 MOSPF azandanisvinviuuay OSPF wazvingusudu Link-
State Routing

= Multicast Routing fluitsasnannunn yinnaziinig
ALAUAMNIUIU e Eiv'13isl Protocol miilu
General-Purpose Internet Multicast nilszan
WasgL3a

. Protocol | Type

| DVMRP | Configuration-and-Tunneling

CBT | Core-Based-Discovery

' PIM-SM | Core-Based-Discovery

| PIM-DM | Flood-And-Prune

| MOSPF | Link-State (within an organization) |




Extra: Network Design Tips
n1572f VLAN and Subnet

= 119111 VLAN Aanisuuvy Switch 1isin1svineu
widauAuilu Switch anaan
« Host Misafuusiag VLAN agwmfiauduiniu LAN auagiv
= weiay VLAN ag Broadcast ffunalu dawiluiifie Broadcast
Domain
= Tun1su1 TCP/IP un1aidiu LAN 151321vin Subnet
T LAN uaazatiluiiile Network

= giotiu nile VLAN Tumedfiiddanils Subnet uaz wily
Broadcast Domain

« 2:1915Aan Weizhladn VLAN Number flupsneauatodyiia
wiv LAN uaggdniawie Switch fuq Tuaagi IP Number iu
\flu Global Address

= 1&unsalyd VLAN wasiaendu 8aniuauag Subnet atising
Switch Au uaghifinsidanauluszau Layer 2 ughifiviana
aylsnagvinidutu twsg VLAN Number sahunsaclaaing
idaia |

= A9 ueay Subnet 5Ty VLAN Number Auansingiu




Extra: Network Design Tips
n1572f VLAN and Subnet

= A15%1 VLAN Tag flussiann1553u LAN fiagjene
Switch Au \flu LAN aznduunaziilu Subnet
wenAY (LWNIUIUaae LAN Port uaniv Switch)

= VLAN Tag tilu Protocol nvuu Layer 2
= IP Packet lLifiziayauas VLAN Tag
= Tag az1da9Tu Frame Maomu Port 11i1 Tag
wrmuuauavanmaamuam Switch ﬂms.n/no
= doiiu VLAN Tag 3 anAuse1nINg Switch 8296 LNty
= Default VLAN 2ae Port 7ivin Tagging agl3il& VLAN Tag
= VLAN uaz VLAN Tag 1in1u Network siavilsiav
Diagram

= Logical Diagram waavAIsIdansalunIsvine1usznine VLAN
13a Subnet

= Physical Diagram waAIAITIdaNmaTENINe Switch 119
Physical




Extra: Network Design Tips
n1572f VLAN and Subnet

= eI Switch 24 Port
LTI

5/5 5/7 5/9 5/11 5/13 5/15 5/17 5/19 5/21 5/23
5/2 5/4 5/6 5/8 5/10 5/12 5/14 5/16 5/18 5/20 5/22 5/24

Physical Diagram Logical Diagram

= L2y VLAN

5/1 5/3 5/5 5/7 5(9 5/11 5/13 5/15 5/17 5/19| 5/21 5/23

T TITTIINT: 5/2 5/4 5/6 5/8 [5/10 5/12 5/14 5/16 5/18 5[0 5/22 5/24
L T T 1
L d
VLAN 100 VLAN 200 VLAN 1

VLAN 100 VLAN1 VLAN 200 VLAN 1

VLAN 200
VLAN 100 VLAN 1
5/1 5/3 5/5 5/7 59 5/11 5/13 5/15 5/17 5/19| 5/21 5/23
VLAN 100 VLAN 200 VLAN 1 5/2 5/4 5/6 5/8 |5/10 5/12 5/14 5/16 5/18 520 5/22 5/24

= IO T T
TYPPRFRYYEY ...,

%i%& lzl 0 O
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VLAN Tag Diagram

Physical Diagram

swi1 SW2
ol ————= ol

|
VLAN 100 Port 1/1-10 VLAN 100 Port 1/1-10
VLAN 200 Port 1/11-20 VLAN 200 Port 1/11-20
Tag Port 1/24 Tag Port 1/24

Logical Diagram

SW1:1/1-1/10 SW2:1/1-1/10 SW1:1/10-1/20 SW2:1/10-1/20 SW1:1/21-1/23 SW2:1/21-1/23

VLAN 100 VLAN 200 VLAN 1
10.10.10.0/24 20.20.0.0/16 30.0.0.0/8




A1siifauaa VLAN

x Aan1stdauca LAN auazdtainaa iy

s Aan1stdaunauaas Subnet 1isannv
Network w2naanu

= siavi2failnsai Layer 3 Aa Router
11592 Switch L3

= NIRYUaYRAU LAN agg9'latuszau IP
Packet tviniiu

= Broadcast dnéagliiniu




Au6Ls1d 3 Network 1iaunaniu
Router

Logical Diagram
waAnYsILAzLAans AU L3

192.168.10.0/24 192.168.20.0/24

192.168.30.0/24

Logical Diagram
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VLAN Diagram

192.168.10.0/24 oy . 19216830.0/24 Logical Diagram
~T VLAN 300 G N HE L [ Ao T T W
VLAN 200 | 192.168.20.0/24 uas Host
oot
.2 .3 4 5 .6 .7 2 3 .4 .5 .6 .7 .2 3 4 5 .6 .7

a1 l2advuuanar Network dvasa 12iu 6 AU uazagustalfaIAu
1dsalal Switch sdian uay wusiilu 3 VLAN VLAN az 7 Port

Physical Dlagran

o | o uanvnsiiausiausaz Port
aavalnsai
e
T T SRR e
¥ _BUPTIRNRY .
SwW1
VLAN100 Port 1/1,3,5,7,9,11,19 VLAN300 Port 1/,13,14,15,16,17,18,21

VLAN200 Port 1/2,4,6,8,10,12,20



Switch L3

Tunvilfiic shdinisuiiv VLAN wazizfau VLAN
52149N1311 Routing 13511 Switch L3 azazain
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