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Routing Protocols
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Static Routing
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Dynamic Routing
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: ldRouting Protocol glgsl
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Metric

s oul )y auol acwls 39>9 o 93 Lado SU A Uaww, Sy Internetwork aSow > wowl Sow
Ug> R8lg > . auSe oslaiwl Metric U a0 Sa>ly 5l o i wlwlow sl WRouter

393> A pogaxe p,9 JSuw Su @ Routing Protocol ;& »,ls s9>9 (swlixo S@Routing Protocol

. S (sw duwl=o |, Metric

slagi Hop 5l jgdhin . S (sw oslaiwl Metric awl=o sl Hop Count I RIP  JSGg, Jlo Sl
1wl Su0S Router slaei L Hop slases Slyls aS Syuwo ;8 RIP 5> . 36,ls 39>9 juuuo )5 aS suld g,

c il s Sy yuan 9 ,iS>gS Metric il

: wlizxo SWRouting Protocol ,> Metric Jga>

Routing Protocol Metrics

Routing Protocol Metric

FIPvl Hop count.

FIPv2 Hop count

IGEP Bandwidth, delay, load, reliabality, MTU.

EIGRP Bandwidth, delay, load, reliabality, MTU.

OSPF Cost. (The Cisco default states that the cost of an interface 1s inversely

proportional to the bandwidth of that interface. A higher bandwidth indicates
a lower cost.)

IS-Is Cost.
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Administrative distance

Routing udiz G dado U o g wlxil Sly 50 35l 5l ¢Swww oS i slaRouter
Lado S U Ulw, Sy b cul )y L aSae oslaiuwl Administrative distance oL @, Protocol
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255 U 0 w S>ac 9 1uwluo Routing gl 9 d JSUgy Saw au, Sl gSuw oS swolais|

P S w0l JSGgyw ,a Sl | UT).,g)wa 35 Jdoa> )y as ol

Administrative Distance

Route Source Default Distance

Connected interface 0
Static route 1
EIGRP summary route 5
External BGP 20
Internal EIGRP 90
IGRP 100
OSPF 110
1S-1S 115
RIPv1, RIPv2 120
External EIGRP 170
Internal BGP 200
Unknown 255
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Classless U Classful _sob o Sld JSig,y welas

DGl (W0 paudi ) Awd 9> 4 Routing protocol aJds

Classful Routing protocol .1
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Classless Routing protocol .2
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EIGRP

Enhanced Interior Gateway Routing Protocol

Sy wygo |y Ol g osls 1,8 JSig, ol > |, Distance Vector g Link State o JSigy wexo Sla
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( Parttial Update ) wluss JLw,)l JSGe,u ol wusio blas 5l (s . 5,8 adlgs oslaiwl juwo ujyips Wl

Al v csulyeao Jga> S JLw,l sl> ay Neighbor Router | ayluuod sSla g, 4

Gluod Sdyig, U wiglze alyl, )18, @ 5 wowl Jled Ll g, 5 EIGRP JSigy aS (suldis,

.ol e Wg,m0 Neighbor Relationship @ (sSluod b w)glxo adayl)y ool aS il sw
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05w [l 9 vl Say,Sy
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pb @ Sauwilgi (il aS 1Sao sulwlicw Hello sla oy bowgi | aulbuwod S g, EIGRP  JSig,, =
. wowl WYg,20 Neighbor Discovery

.ol s VYU ( Convergence Time ) sul,Sod wucyw Shls EIGRP JSig,

s adlgs pl=l |, Route Summarization S.logil w0 @ EIGRP JSGg,y

Routing ¢ Topology Table g Neighbor Table sla oU @y Jga> sac auw slyls EIGRP g, ,0 =
2wl sw Table

- S oslaiwl (sul o Jga> Update sl Unicast ¢ Multicast «sla oly ;| EIGRP  JSig,y =

owlxo Sl . 5,8 adles osleiwl juuwo Guyipr wlxil sl ad,uy Metric 51 EIGRP  JSig,, =
oslaiwl Loy9 Juw wigeo 4 Delay ¢ Bandwidth s o)l 5l jewo iy Wl g Metric

L o 6 9 ( Equal Cost Path ) sgluwo vyl b yeswo 6 Sg, , load Balancing wlSel EIGRP =
. 2wl sw Lls |, (Unequal Cost Path ) «Sgluuol i)l

il w0508 9 S Sl aSuw ) wulled @y )38 EIGRP  JSig,y

. 100U (w0 ,85Lw IGRP (swouad JSign L EIGRP JSig,
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Configuring EIGRP :

Router ( config ) # Router EIGRP As — number

o,le 5l @i9,8,, aS As 5l yghhio 9 ab adlgs> Router g, , EIGRP  wonsw Jled cacl Hgiws ol
9 Ll o Sl sace (ul Ll aS auwl sw 65535 U 0w Sl oo, locss wewl Autonomous System

» b o VS ol v As SO 2D as suldRouter ﬁLDJ LS|).4 >ic U.J| 9 D94 (S0 oslawl

Router ( config — router ) # Network IP — Address [ WildCard — Mask ]

olyod 1wluw Jaio Router a4 pudiown g0 4 aS (IP — Address ) aSow s (s el Hgiws ol
O puilgi (s . 3w @ U pMel aybuod Slayig, @ EIGRP Sig, biwgi ul @y bgsye Subnet Mask U
593> Subnet Mask Usgos 5)lg 5l a2y aS puS oslaiwl Subnet Mask ;I WildCard — Mask ;| oslaiwl Sl>
59,90 S Cawl S)Lasl WildCard — Mask 1 oslasiwl . 5,8 aslg> Juaws WildCard — Mask « |, Ll g,
Classful  su=s 3,l0bewl GwMS U suld Gwysl 51 EIGRP JSig,y sewi oslaiwl WildCard — Mask ;| aS

. 3900 Adlg> oslaiwl
51 EIGRP USG9,y sguin oslaiwl @ aSw sy Sl EIGRP > WildCard — Mask 5l aS (590 > 1 @S

) S 95w WildCard — Mask wain usi wygw 5> Jlio . dg00 adlgs oslaiwl >)lulowl wMS

Dl m|9>'f.i >9>9 ngcu

192.168.1.0 / 24
192.168.0.0 / 16
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Neighbor Relationship

D Jolaz sl 9 sSiluesd b wiglxo alayly 51,8, J>so

Initial Route Discovery

| am router A, who is on the link?
Hello >

Neighbor Neighbor

Table Hello, | am router B. Table
< Hello =

Here is my complete routing information.

-

ate

Topology
Topology AEK Thanks for the information! Table
>

Here is my complete route information.
Update — P e > !

Thanks for the information!

-

ACK

Routing
Table

Converged

. d9| CL1.>').D

Router B sl Hello oly Sy JLw,)l au pladl Router A a6S (sw oadlie YU JSCw ) aS jghbilod
ayly al>,0 ol Uy 5l a2 . LS 5w Router A a, Hello oly JLw,l @ oladl ;5 Router B g 3uS 5w
w2l Wbl ;> Neighbor Table Jga> ¢ aui aslgs 1,8, Router B g Router A v Adjacency w)gl=o
Ao dlgs aislbw al> 0
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Building the Neighbor Table

_ ___H_‘*
Meighbor table
—

= S AS 100
i ’ D Address 140.100.6.5
Int ED
ED lHE”U Uﬁ![tiir::;ne ;5 seconds
140.100.6 4 a Count O
Seqe 42

SRTT 24
RTO 15

140.100.6.7 140,100 6.6 140.100.6.5

. owl 0auw JuSeaws Router D > Neighbor table Jga> VU JSow s

. 09D CLL>)./:>

@ s)ls eMbl il 5l @S suls aSis wleMbl Jols Update oly JLw,l @ pladl Router B al>yo ol 55

. Loy s Router A cioow

:pg_wqb).o

9 LS sw Jlw,l Router B wwoow au ACK oly Sy Update oly wsb)> 51 o=y Router A al>j0 ol >
LS W (§udai |) Update pl.u o CL-SL_J_JD

F pole> al> o

skl Router A > Topology Table Jga> Router B ;| oai «dl,> wleMbl I oslaiwl b a0 ¢l )
c b v e adS Jolo aS aw aslg>
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EIGRP—Updating the Topology Table with a New Router

Topology table

Passive
®

- Active
Build Update
topology Query
— 5 table REP”ES |
2 = 1 Destination
Ro(u?n l ‘ H?n Destination mask
u daté; Successors
i?]itial Feasible distance
bitset Via (next logical hop)

Metric = Feasible distance/
advertised distance
Outgoing interface

Routing update
initial bitset

Hello not connection-oriented
Routing updates connection-oriented

. wowl 0o JuSuas Router D > Topology table Jga> VU JSiw )

D pxig >0

@ ls Mbl il 5l @S (suld aSids wleMbl Jols Update oly Jlw,l @ pladl Router A al>yo ol 55

. .).Jl.m ww Router B caow

F i al> 0
b, 9 S JLw,l Router A caoow a4 ACK ol S, Update oly widl)s 51 asy Router B al> 0 ol >
Joa> Router A ;l oos wal,s Sl ely 5l oslaiwl L 9 1S w (@ai |, Update oly gu=o

. A adlgs> sl Router B ,> Topology Table
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i adlgs plzsl DUAL piuysSIl b aS (silbwl=eo 5l a2 yig, 95 ,o Topology Table g, » 3l al>,0 )
bl 158 ,ig, 95 L& Routing Table Jga> > 9 >S9 paxuiw lado 8 Sl 59>g90 S juwuo o yipy

- AaSuo Jlw)l o @ d auluwod wsgs 0155 51 Uluobl slyuHello Sla aiuw Jhsd a=y a ul 5l

1390 (sw S= Neighborship s aS (suldiol,l

As — Number
Subnet Mask
K — Values

Authettication

: EIGRP > b oly glgsl

ol aS Siw oslawl Hello oly 5l 3¢5 U Luod sulbwlow sl EIGRP sla g, : Hello #+
Hello oly ¢ s adlg> JLuw,l Wyig, alS sl 224.0.0.10 sl @ Multicast wyeo @  ply

. awls adlgs Acknowledgment b (guaai @ ;Lo

15 Lsusy Hello — time >ac 3 wan 5l a=s S)ig) 4,8 g s Jlw,)l ;U S aul 5,8 Hello sla auww
9 Cawl gbd luod L bli)l aS 5)ls sw Ol o |y Uo,9 LS5 @il Hello aiwy luwosd g, 5l @l
9 Hello — time Ol wan aS G ppo JSigy ol 05+ S o S ) ol & by wleMbl

ool uby pd U ayluuod yig) 95 w Hold — time
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Y]
Aol awls (suglaie sSlaHello — time wlgi (sw walizxo SO Lud il S,y 0 yig) Su

Hold waw g9 Hello —time = 60 s was 1wl o BW < T1 = 1.544 Mbps as WAN aS.oio sSla Saud s

. cowl —time = 180 s

: Hold — time ¢ Hello —time Juwlos jgiw>

Router # Show IP EIGRP Interface Detail type mod/num

— —_—
- e —

lfﬂ’ | Re

Hello Hello Timer: 2
Hold Timer: 6 ’
T ‘ Hello Timer: 5 Hello
Hold Timer: 15
Hold Timer
2 Seconds 6
5
Hello > X —P
2 Seconds 5
Hello P X —P» 6
2 Seu:u:und{[ 5
Hello P 4

cpal osls e auli 692 a4 |, Hold g Hello ulo; waw Router 1 55 aS auS (sw oadline YU JSiw s

9 wblgo Ll Hlaso s 55 WU . pusS i 3 4 1 o @ Hold g Hello laso aS cawl yips Vgoso
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9393 L 5l lwod Cowl (Sow pudd Hui 9 puS Awlxo dlinwl ) W Vlej ST L Puil (849>

39 o s 5S581 IS 51 el g S oy aolsl Loop ¢l 9 39 518, 0,ULgs

WCLASJ
S aw Hello — time > ooui s Uloj 051l Ulod @y aS 1S (sw wbgo |, ude> ,ig, Hello s
Ulo; Waio ) aS ASuo wibgo |) auluod yig, Hold — time > (sJg. w90 auluwod g, Sl |, Hello

. oS Down | o 53,55 wdly)s Hello aiuw oo 5l ,S1 Hold — time > oanis uas

g 031> s U g vy U W Gund il S, aS ausuwd Syuslae Hold g Hello

: Hold ¢ Hello e jgiws

Router ( config ) # Interface type mod/num
Router ( config —if ) # IP Hello — interval eigrp As —num seconds

Router ( config —if ) # IP Hold —time eigrp As —num seconds

: Jlo

Router ( config ) # Interface serial 0/0
Router ( config —if ) # IP Hello — interval eigrp 1 2

Router ( config —if ) # IP Hold —time eigrp 1 6
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JLw,| Unicast JSLw @y g, @ aS 1wl sw aSicir @ bgy o wleMbl Joli oly ol @ Update =

.55 ACK L (asaai 4 3Lu Update oly . i aslgs>

.igj Topology Table:
- Subnet 10.11.1.0/24
Delay = 10 + 2000 = 2010

1 Bandwidth = Min(100,000
(1) [ update: |
e i, sty
Subnet 10.11.1.0/24 'ﬁ.}mq 8
Delay 10 {MTU, Load, Reliability,
Bandwidth 100,000 Hops) @ Update:
_ {MTU, Load, = Subnet 10.11.1.0/24
“ -~ | Reliabilty, Hops) e — Delay 2010
_— - 3 — .
Interface Seftings: & B1 ' intertace 5000.1 | WAN‘ Dandwidih 1844
Delay 10 Delay 2000 B
Bandwidth 100,000 Bandwidth 1544 eliability, Hops)

Conrents of EIGRP Updare Messages

WAN 1 )9, 9 diw,9 (s0 WAN 1 g, @ |, 595 Update oly Bl g, aS auSuo oadline YU JSow s
®,i9, 5> @ |, ua> Update oly 393 Topology Table Jga> ;s sua> wleMbl Osls (1,9 51 a3

. 35S o Jlul

390 (s Jlw,l ;5 wleMbl ayluod yig) @ g, , Update sSla auww >

Prefix = Subnet Number

Prefix Length = Subnet Mask

Metric Components = Min B.W , Delay , Load , Reliability

Non — Metric Components = Hop Count , MTU
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9 o JSuiwo )l daso S, @y bgsyw Successor U (slol yawo aS (sijgo 5> ply ol - Query =
51 gy v 3wl awla >9>9 ,ig, Topology table Jga> ,> Feasible Successor L ;30> o
LS e Query b Giuwyy oiSaler e SO 8L Sl | asbues sk, Query oy sib
Unicast w,5.0 a4 1lgi (s &3lgo (53,0 ;5 (sJg Juluo Multicast w,g.0 @ LS| Query sla oly

c ol

9 b adlgs Jluw,l Query oly 0iiS JLw)l yig, @ Query oly <o @ gowl )5 ply o0l @ Reply #

. 2wl w Unicast w g0 @ guwly ol

9 Query ¢ Update slpoly wsl)> @ guwl ,> 1wleo Acknowledgment ;| ais,3,, as : ACK +

3o oo Jluyl 1 ply ol 03usS JLwl g, @ Reply

T
(1) Update:

T 1011.0.116

10120016

o —
—_—

300

e _ _ _ o _______
Branches / \ WAN‘QL:EW;
All LAN 10.11.1.0/247
subnets
in ranges
10.11.0.016

10.12.0.016

10.11.0.116
10120016

> (s wlg> Reply ol b
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EIGRP Table

: Cowl 03 2 U Jga> aw Shyls 1wl esui SxuuySw Ul Sg,  EIGRP JSig,, aS g, 40

Neighbor Table =
Topology Table =

Routing Table =

Example: EIGRP Tables

Router C Tables:

IP EIGRP Neighbor Table
Next-Hop Router Interface

Router A Ethernet 0
Router B Ethernet 1
IP EIGRP Topology Table i i
Feasible Distance Advertised EIGRP 10.1.1.0/24
Network | (F|GRP Metric) = Distance | Neighbor
10.1.1.0 /24 2000 1000 Router A (E0)
10.1.1.0 /24 2500 1500 Router B (E1)
IP Routing Table
Metric Outbound Next Hop
—*| Network | (peasible Distance) | Interface | (EIGRP Neighbor)
10.1.1.0 /24 2000 Ethernet 0 Router A

owl 00u o3y Giuulos C g, EIGRP Sla Jgoa> JSiw ol 5>
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Neighbor Table

adlgs> skl Neighbor Table oU @b Jga> O ol 00ui Saiu,Sw Ul Sy, EIGRP JSig,, aS Syig, o

. 2l 03900 51,8, Syglxo aaul, yigy ol b aS il o wluod Slayis, 5 (i Jolis aS s

b pasS sw oslasiwl 5 H9iws 3l Neighbor Table Jga> oaaliwe Sl

Verifying EIGRP: show ip eigrp neighbors

Rl#show 1p elgrp neilghbors
IP-EIGRP nelghbors for process 100

H Addreass Intarface Hold Uptime SRTT RTO § Seg

(sac) (ms) Ccnt Hum
i 192.168.1.102 sel/0/1 10 00:07:22 10 2280 0 5
R1#

2SS sw oadliwe VU s |, Show IP eigrp neighbors jgiws (s>9,5

. Cowl Jaio Ol @ Se 0/0/1 Sud (ausb 5l aS s)ls (s buwosd
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Topology Table

L1, a,ls Ml LT 51 g il 05,5 (sulwlion aS |, csuld puo sSuluosd JuSois 5| a2y EIGRP sl

U | (sdgas oleMbl ol wdl,s b Wayig, aS S csw Jlw,l aluws layig, @ Update sla ol

lizo S@araio 4 Uaw) Sy e adS Jola Jga> (ul aS >g00 idlgs sl Topology Table

Aol s

 pasS (s oslasowl 05 9w 3l Topology Table Jga> oasliwe Sly

Verifying EIGRP: show ip eigrp topology

P

P

P

152

152.

172.

172.

172.

Rl#sghow 1p elgrp topology

IP-EIGRF Topocleogy Table for AsS(100)/ID(192.168.1.101)
Codes: P - Passive, A - RActilve, U - Update, Q - Query, R -
Reply,

r - reply status, 8 - gla Status
.168.1.96/27, 1 successors, FD 1s 40512000
vlia Connected, Seriall/0/1
168.1.0/24, 1 successors, FD 1s 40512000
via Summary (40512000/0), HNullD
16.0.0/16, 1 successors, FD 1s 28160
via Summary (281&0/0), MNulld
16.1.0/24, 1 successors, FD i1s 281&0
via Connected, PastEthernetd/ /0
17.0.0/16, 1 successors, FD 1s 40514560
via 19%2.168.1.102 (40514560/28160), Seriall/0/1

P . 5> 59>9 Codes S,uwSy duiSuo oadliw aS jghilod Show IP eigrp topology ,giws (s>9,> >

S Sl wusy Active (sasy A L )by Jled owe S aSud Ol @ wisw, Sl g, wsasy Passive (susy
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Routing Table

Sl | @0 uyips Jolio aS sl o Routing Table oU ay 5,505 Jga> slyls EIGRP sy,

Jga> Sg, » DUAL pin,03l acwlze 5l ass d o ol @S il (s walio SBdasio A (sow yiowd

. 5,5 sw ;1,8 Routing Table Jga>

J=>Is 5> dase o sl ((Successor ) o uyigs ToOpology Table

D pasS Csw oslaowl 505 9w 3l Routing Table Jga> eadlive Sl

Verifying EIGRP: show ip route eigrp

Rl#show ip route eigrp

152.168.1.0/24 1=
D 152.168.1.0/24

Rl#show 1ip route
<output ocmitted>
Gateway of last rescrt

D 172.17.0.0/16 [90/40514560] wia 192.168.1.102, 00:07:01, Serial0/0/1
172.16.0.0/16 1s wariably subnetted, 2 subnets, 2 masks
D 172.16.0.0/16 is a summary, 00:05:13, Hullld

D 172.17.0.0/16 [90/40514560] wia 192.168.1.102, 00:06:55, Seri1al0/0/1
172.16.0.0/16 1= wariably subnetted, 2 subnets, 2 masks

D 172.16.0.0/16 1is a summary, 00:05:07, Nullld

C 172.16.1.0/24 1is directly connected, FastEthernet(/0
1592.168.1.0/24 1= wariably subnetted, 2 subnets, 2 masks

c 192.168.1.%6/27 1s directly connected, Seriall/0/1

D 192.168.1.0/24 i a summary, 00:05:07, Hulld

varlably subnetted, 2 subnets, 2 masks
is a summary, 00:05:13, Hullld

iz not set

Show IP Route  SI Lol adawe Jinlos | W seso Gayips plod passnsiv |, Show IP Route sgiws ki S|

2D (s Jiwslod | 030l wows @ EIGRP JSig,y (ausb 5l @S (suld juowio o ripy 1089 puuugis |, €igrp
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D Souyginile wlhygiws

Verifying EIGRP: show ip protocols

Rl#show ip protocols
rRouting Proteocel is "elgrp 100"
outgoling update filter list for all interfaces i= not set
Incoming update filter list for all interfaces 1= not set
Default networks flagged in ocutgolng updates
Default networks accepted from inceming updates
EIGRP metric weight El=1, E2=0, EK3=1, F4=0, E5=0
EIGRP maximum hopcount 100
EIGRPF maximum metric variance 1
Redistributing: eigrp 100
EIGRP HSF-aware route held timer is 240s
<output cmitteds

Maximum path: 4
Routing for Hetworks:
172.16.1.0/24

192.168.1.0

REouting Information Sources:
Gateway Distance Last Update
{this router) 90 00:09:38
Gataway Distance Last Update
192.168.1.102 90 00:09:40

Distance: internal %0 externmal 170

D Ad> sw gawlos 1) Ll sw Jled Router g, u aS suld JSig audS Show IP Protocols jgiws U

- pS 0adline puilei s 1) 139, Se, » Jled Sl S a bysye wleMbl ploi jgiws ol b

4 bgs o wleMbl g Jled S Guud il puwilgi so Show IP eigrp interface [ type mod/num ] ,giws U

;S 038 Line Jiiwd EIGRP s as |, Ll

Verifying EIGRP: show ip eigrp interfaces

Ri#show 1p eigrp interfaces
IP-EIGRP interfaces for process 100

¥mit Queue Mean Pacing Time Multicast Pending
Interface peers TUn/Reliable SRTT Un/Reliabls Flow Timer Routes
Fald/0 0 0/0 Q 0/10 0 0
5el/0/1 1 0/0 10 10/380 424 0
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;D> w Jiwlos |) EIGRP a4 by o 815 Lol jeiaws ol

Verifying EIGRP: show ip eigrp traffic

Rl#sghow 1p elgrp traffic

IP-EIGRP Traffic statistics for As 100
Hellos sent/recelved: 4257152
Updates sent/recelved: 4/4
Querles sent/received: 1/0
Replies sent/received: 0/1
Acks sent/received: 4/3
Input gueue high water mark 1, 0 drops
S8IA-Queriles sent/received: 0/0
SIA-Replies sent/received: 0/0
Hello Process ID: 113
PDM Process ID: 73

Metric

aS oo G S S sw oslaiwl Diffusing Update Algorithm U DUAL puu,e8)! 51 EIGRP JSGg
a |, 30,15 5108 Metric as |, ;505 S o 9 Wil Successor ulgic aaol awls |y Metric ¢ S

c S v wlxil 350> e U Fesible Successor wlgic

Jols ;305 slasioly « S sw osleiwl Metric acwlxo sl Delay ¢ Bandwidth  sol,ly 2 51 uo,9
aS diwd (b s Maximum Transmission Unit o,le 5l @i9,5,, aS ) MTU o Reliability 9 Load

3o oslail (sulpws (b S JaudlS Jlousl wde @ oyl ol 5l 590 (50 Aoy

Email : Koliji_Cisco@Yahoo.com / (s« 2sls (eadl /| www.commandsource.org Page 27



mailto:Koliji_Cisco@Yahoo.com
http://www.commandsource.org/

EIGRP Metric Values

Metric Symbol Metric Value Description

K1l Bandwidth Selects the smallest bandwidth media between the source

and destination hosts. The equation used 1s
[10000000 + bandwidth kbps] x 236.

K2 Loading Is based on the statistics held at the outgoing interface and 1s
recorded in bits per second.

K3 Delay Is the delay calculated on the outgoing mterface. The value used is
the cumulative total of the delay on all the mterfaces between the
hosts. The delay 1s measured 1 umts of 10 ms to 168 seconds. A
delay of all ones in the 32 bit field means the network 1s unreachable.

E4 Reliability Is based on the statistics held on the outgoing interface gamed
from keepalives. and 15 exponentially averaged over 5 minutes.

K5 MTU Is the smallest MTU found configured on an interface along the
route. This value 15 included although it has not been used as part
of the metric caleulation.

Ui pubbis aS 1l oaui azaw K Value w)go a4 duol,l auS (sw sadliw YU Jga> > aS jghilesd
P ol ) W90 9 EIGRP ,JSJQH 5> Metric awlxo LS'H U2

By Default : K1=1,K2=0,K3=1,K4=0,K5=0

wewl 1 L uly Delay ¢ Bandwidth sla yuol,l sSlaK Value labse Ug> 1uS (sw oadliw aS jghilod
Hello sla auw ;> WK Value 4 bg) o juslio . dgui (sw oslaiwl EIGRP JSig,, 5> Metric awlxo Sl
Ue> dicil uly Wlwod ,ig) 95 w > WK Value s> b g9 aisow,9 sw ;3030 @ Wjyig) as s)ls L8

2D swod JaSiis s$Sobwod il plp S

: EIGRP > Metric awlxo Jgo,9

107

Metric = * 256

least-bandwidth

] + cumulative-delay

107 = 10000000
Bandwidth = ;o ;> 39>90 Sl Sid 1L Sl uyieS

Cumulative — Delay = ;oo Sla Delay S ggox0
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S axgi )y Jle @

EIGRP Metrics Calculation Example

256 kbps
Delay 2000 Delay 2000

64 kbps
Delay 2000

256 kbps
Delay 2000

256 kbps

D Gwl ) WHeo U s 93 AuSuo 0ad i aS Hghilod VU gai )

Bandwidth : ( 10000000 / 64 ) * 256 = 40000000
Delay : ( 2000 + 2000 + 2000 ) * 256 = 1536000
Metric = Bandwidth + Delay

Metric = 40000000 + 1536000 = 41536000

64 kbps : Jsleo yuuuo WU Slgy ujinS

6000 : Usleo juuuo SdDelay JS go>

P pads (s L3 YU Jgoyd s
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256 kbps : Usleo juuwn 15U Sligy (yinS
8000 : Jsleo yuuuno SaDelay JS go>

P> 5w 519 YU Jgo)d )
Bandwidth : ( 10000000 / 256 ) * 256 = 10000000
Delay : ( 2000 + 2000 + 2000 + 2000 ) * 256 = 2048000
Metric = Bandwidth + Delay
Metric = 10000000 + 2048000 = 12048000

: K Value e jgiw>
Router ( Config-Router ) # Metric Weights tos K1 K2 K3 K4 K5

cCowl y00 Ul adiues tos laso

: Jlo

Router ( Config-Router ) # Metric Weights 0 1 1 2 1 1

i b Jwwd sl Delay ¢ Bandwidth s
Serial 15U slgy EIGRP JSGg, S9ui paswino EIGRP [SGg,y Sl Serial wVlail bU sSlgy aS (59,90 >

. dgin pll
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DS o o | o S Delay g 65U sbgy ;5950w 5l eslacwl b
Router ( config ) # Interface type mod / num
Router ( config — if ) # Bandwidth number
Router ( config —if ) # Delay Number

Ao g WL Kbps ww> 5 Bandwidth lasoe ( Number )

o Gy WL 10 ms s  Delay lasoe ( Number )

: Jlo
Router ( config ) # Interface serial 2/0
Router ( config — if ) # Bandwidth 1024

Router ( config — if ) # Delay 2000

oslaiwl Update slpoly JLw,l sl Bandwidth U 1L slgy %50 ;1 EIGRP (6,9 Giuw Wjg.0 @

:m:@boiﬂmwa@n)gj)ghu)b..uSd\o

Router ( config ) # Interface type mod / num

Router ( config — if ) #IP Bandwidth — Percent EIGRP As-num Percent
: Jlo

Router ( config ) # Interface Serial 2/0

Router ( config — if ) #IP Bandwidth — Percent EIGRP 1 70

Update sl ply Jlw,l Sly ol o5l 51,3 EIGRP ,Lasl s |, Bandwidth U b by %70 giws ol U
. Yluwod ig) 95 G
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1 puwd il glesl Delay g Bandwidth (5,9 G jusléo Jga>

Common Defaults for Bandwidth and Delay

Interface Type Bandwidth (Kbps) Delay (Microseconds)
Serial 1544 20000
GigE 1,000,000 10
FastE 100,000 100
Ethernet 10,000 1000
HCRY

. owl 500 Ms U ululu,s5 Loopback sla s sl Delay laso

: Jlo

7 i3 '
192,168.1.0 / 24 . 10.0.0.0 f 30 pP— 10.0.0.4/ 30 p—
Fa 0/0 o, -1 . of .4,?
: L.—.d.—.-l - ".ISECITI Fa 0,0 Fa 0f0
A h Se 0/0
. Routerz2 Router3
pCo Switchio Routerl

9 wewl Jaio Router 1 a, Fastethernet 0/0 Luud sl (su,b 51 192.168.1.0 / 24 aSow YL JSow s
ol &orb 5l 50 Router 2 9 1L, s Router 2 gMbl a, |, aSui 0l Update oly (.50 51 Router 1
518 3¢5 Jglas 5> | o> wleMbl ol Router 3 ¢ 1lw, s Router 3 gMbl @, |, asiow ol Update
osbiw,9 wowl oo osly Giwlos de axes )3 aS (g0 4 Jlw,l Update sl poly 18> sw

P09 s
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: LS sw JLw,l Router 2 a, Router 1 aS Update asuw

192.186.1.0
255.255.255.0
Min B.W = 100000 kbps , Delay = 10 1oms, Load = 1, Reliability = 255

Hop Count = 0, MTU = 1500

: LS sw JLw,l Router 3 a, Router 2 as Update asouw

192.186.1.0

255.255.255.0

Min B.W = 1544 kbps , Delay =2010 1oms, Load = 1, Reliability = 255

Hop Count =1, MTU = 1500

P S (sw 0,35 393> Jga> > Router 3 aS Update asiuw

192.186.1.0
255.255.255.0

Min B.W = 1544 kbps , Delay =2020 1ovs, Load = 1, Reliability = 255

Hop Count = 2, MTU = 1500

o Jdgb s Delay lago g 5,5 (sw ki > |, Bandwidth Jslas> ,ig, 18 3uS (sw oadline aS jghilesd

L 394 w0 go> pd L

Reliability |, cowl ok Liugols o obsey puudyinl <o LU 4z aS sulo; ghie U 5> @ Reliability

255/255 : cowl gy 3wl jisiu as,d . 2ugS Gsw
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. 3ugS w Delay | uly Ugpw Gand il 5l aows S auiS (s Jgb aS sulo waw @ Delay
P s

1/255 : cowl Hips Ll eSS ax s Load Hlase

Pl 03wy pazielP Sy @ uld Sosie ax b aS puian pailei (o 5 sgiws 5l eslaiwl L

Router # Show IP EIGRP Topology IP — Address

S s wlw> 192.168.1.0 / 24 aSci 4 s | yig, . Metric V>

Metric Router 1 = [ 10 7/ 100000 + 10 ] * 256 = 28160
Metric Router 2 = [ 10 7/ 1544 + 2010 ] * 256 = 2172416

Metric Router 3 = [ 10 7/ 1544 + 2020 ] * 256 = 2174976

. owl Laso U yig) 595 alold : (FD) Feasible Distance

Aol o daso U (sdud 4ig, alold : Advertised Distance L, Reported Distance

(FD / RD ) = > Router X
(28160 /0 ) ==———> Router 1
(2172416 / 28160 ) =——> Router 2

(2174976 | 2172416 ) — > Router 3
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P AwS axgi )y b @

@ Topology Table:
= | Subnet 10.17.1.0v24
Delay = 10 + 2000 = 2010
@ Updaie: Bandwidth = Min(100,000
Subnet 10.11.1.0/24 or 1544) o
Delay 10 (MTU, Load, Reliability,
Bandwidth 100,000 Hops)
~ (MTU, Load,
(~ -~ | Reliaility, Hops)

-‘_‘:}C‘-—,

Interface Settings: . B1 ‘ interface Seftings: . WAN"
Delay 10 Delay 2000
Bandwidth 100,000 Bandwidth 1544

Metrics:

(3) RD = 256 (10,000,000 / 100,000) + 256 (10) = 28,160

(4) FD =256 (10,000,000 / 1,544) + 256) + 256 (2010) = 2,172,416

Example Calculation of RD and FD on Rourer WAN1

@, &>, wleMbl Update oly S aliwg @ Router Bl Jgl al> 0 ;5 aS 2SS (sw oadlawe YU JSow s
Router g5 al>,0 ;5 . 1Wlw, sw Router WAN1 @y JUw Gund il aayb 511, 10.11.1.0/24 aSow
L Router WAN 1 pgw al>,0 55 . LS (o 0,035 >95> Topology Table Jga> ;s |, wleMbl WAN1
28160 L ol ply 10.11.1.0/24 aSus @ s RoUter Bl alold aopd (s Metric Jgo,d 5 oslaiwl
Jgo,d ;| oslaiwl L Router WAN 1 o,lp> al>,0 ,5 . 3iugS _sw Reported Distance L RD ul a; as
Feasible Distance L FD ol @ aS 1S sw wlw> 10.11.1.0/24 aSiy U s |, 395 Metric
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Passive — Interface

i

fnternet Y
Passive /"
‘.’,Interface ISP
a— I

e

Routerl
—,
. 1 ?‘«iﬁ* -
o
Ru:-l_ierB
Rogerl *
Roger2
Passive

Passive Passive Interface
Interface Interface

itgho itehz
iteh1
J =10 J O]
s N i 4
PC-1 “pro2 —;u—f_u PC5  PC-B
PC-3  PC-4

>y B 5l Wyglxo blisl )18, ¢ Hello sla oly JLw,l @ S5l jgai ol 55 1S 056 YU ugai @
. Gobly aslg Jlail ;50 Slayig, o b padyinl 5l sy aSil wde @ L sl v W Gand il )l
U Sligy Jlewl el b guudyuul ool Bayb 5l wjgle adal) S8 0 Sly oo 9 wleMbl iy JLw,)l
» EIGRP s ply JLw,l ws)S Jled e b, wowls adlgs yig, CPU saiwjls g )b piwl3dl Guizeod o Sod

cpadS o S8l 50 1) cel [, b8 Giwl38l 5 09Me W Gund il 5l e S,

S ply wib,> 9 JLw)l 5l pusS s JIed |, Passive Interface Saioilgi Guud il Su Sg, u aS (sudg
JuSei Gundsiial oul b 5l wiglso abyly azuis s 9 S (e S,Sgel> Update ¢ Hello sus; EIGRP

. 5940 v &alwi EIGRP USG9,y baiwgi punsdyiial ¢l @0 000 Juaio e aSiois (g d9-d (5ol
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15,05 s9>9 B Lund il Sy, p Passive Interface us,S Jled Sly 5 Livg) 9o

: Jol g,

Router ( config — Router ) # Passive - Interface type mod/num

. psS s Passive | pols gandriol So Givg) ool 53

L R9> UMY

Router ( config — Router ) # Passive - Interface Default

Router ( config — Router ) # No Passive - Interface type mod/num

L uld pundyiiol a2y puiSue Passive |) a puud il aos (Default ) po,9 Giuw wige @ Gvg, il 5o

. paiS swo Passive jue o9y Hgiws U | sl Passive pudlgsios aS

Fsawd Passive  juud il plaS puga (s a>gio 5 S jeiws b

Router # Show IP Protocols
Router # Show IP Route EIGRP

Router # Show Runing — Config
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EIGRP Authentication

aS il w wwgd (gaai b el sy EIGRP (suljuwo JSUg, S Sauoilgs 51 oS, Authentication
ol 53 43S Cugd (a1 55350 LU uluwe wleMbl Jsli 5l Jud awlgi (s W yig, Ol 5l oslaswl U
oslaiwl Message Digest 5 w,le ;| ai3,5, aS MD5 o368 ;I Authentication sl EIGRP JSigyu ivg,

. LS s

s
& 3’“?'5:5*' EHEESE
. -
-H_-._::__ —_—— r-_-:::__ -t
L R ’ L Re ‘
Fazzword : Cizco Fazzword : Cizco

EIGRP Authentication

w2l EIGRP la aiuuw aod L MD5 . 5,1y VL cnl aS 26S (oo Joaw vwles L8,.¢ 9 0oL Hash

..L'\SLS\DIJ)lS

: Authentication J>I,0

(oS w,= |, adS asws ) Define Key — Chain .1
((wowl Jled e (5,9 Liuw Ue> S Jles |, Authentication) Set Authentication Mode .2

(S oslaiwl AdS aws plasS 5l oS s ) Set Authentication Key — Chein .3
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: EIGRP ,s Authentication Jlo<cl wl)giws

AelS S e Sh S s ) 2dS sac e iy WS Ay S aS cowl g

G puS oslaiwl puwlgiue Authentication sly > aod ;> 2dS aws ol 5l 1 adS aws wye .1

EIGRP > las
Router ( config) # Key Chain Name
Router ( config — keychain ) # Key Number
Router ( config — keychain — key ) # Key — String String
: Jlo

Router ( config) # Key Chain Cisco

Router ( config — keychain ) # Key 1

Router ( config — keychain — key ) # Key — String a123A@
Router ( config — keychain — key ) # Exit

Router ( config — keychain ) # Key 2

Router ( config — keychain — key ) # Key — String b123B@

Router ( config — keychain — key ) # Exit
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ogan JIed B Lund il S,y LU puy 2GS (sw Authentication W G il 1 aiss

: Authentication us>,S Jled .2

Router ( Config ) # Interface Type mod/num
Router ( Config —if ) # IP Authentication Mode eigrp As-num MD5

Router ( Config — if ) # IP Authentication Key — Chain eigrp As-num name

: Jlo
Router ( Config ) # Interface Serial 1/0
Router ( Config — if ) # IP Authentication Mode eigrp 1 MD5
Router ( Config — if ) # IP Authentication Key — Chain eigrp 1 Cisco

P aass

ol OlwsSy aS o ppo 539, 95 53 S aws pU . S 3)ls |, VU wlhgiws U g, 95 0 Sg)

- il VluSs S 505 9 3dS 0,lecis L es> (g

S Qs iales g

Router # Show Key — Chain

Email : Koliji_Cisco@Yahoo.com / (s« 2sls (eadl /| www.commandsource.org Page 40



mailto:Koliji_Cisco@Yahoo.com
http://www.commandsource.org/

P AwS axgi )y b @

Key Chain

" 1 Invalid: Valid-time has passed.

/v MD5 —»> [EIGRP] —>»

¥

-
w
"

" 2 Valid

&~ 72 Fadlo

‘1 - ———
Valid? *«_ =
. R1

-
-
-

, Valid?
() 2 vaiid e VDS —

'. 4 Invalid: Valid-time is in future.

EIGRP’s Usage of Autrbentication Keys

s

5l Accept b wél,s Sl sJg 1S csw oslaiwl Valid g ,ieS o,locs b 4S5l Send U Jlus,l S|y g, 50

LS sw oslaiwl US,S S> sl AdS aws Valid slaads aes
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: alizo sulo; gblio 55 oS 5l oslaiwl sgiws

Router (config-keychain-key) #

accept-lifetime start-time {infinite | end-time duration
seconds }

« Optional: Specifies when key will be accepted for received
packets

Router (config-keychain-key) #

send-lifetime start-time {infinite | end-time | duration
seconds }

- Optional: Specifies when key can be used for sending packets

S ply Accept U wdl)s Uloj 5o 1) 555uuy Udgr Jled Ulo; Jgl 9w 9 il (s Sl wlhygiws ol

S ply Send U JLw,)l Oloj 55 1) 3,90 Usgs JIed Uloj p9> Hgiws . S (s s Hig) Sy, ,» Update

LS s s K9, Se, » Update

: Jlo

Router ( config — keychain — key ) #Accept — Lifetime 04:55:00 june 22 2010 04:55:00 june
22 2011

Router ( config — keychain — key ) # Send — Lifetime 04:55:00 june 22 2010 04:55:00 june
22 2011
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Router — ID in EIGRP

aS bl w 393 Sl ID L acwlics & slhls EIGRP aswg )y 5> Ja> Slayig, 5l plasS o @ Router — ID
ool 55 59,y . 35,5 (sw Wly IP Lw)sl a0 auui , Dotted — Decimal caoyd 55 9 Caowl (i 32 s3c Sy

P dgub sw wayyes Router — ID (g0, aw 5l

;095w ol WA aiLig U g pudd yuusi U wauyei |) Router — ID pwlgi (swo 05 95w U @ Static .1

:.5)._1_5 oo 8 oslaiwl 590 awlici uod

Router ( config — Router ) # EIGRP Router —ID A.B.C.D

, Loopback sl w,g Use >9>90 wygo > 1 Highest Loopback IP — Address UP/UP .2

. >>)§ W0 G 539 wliow Ulgic @ LBJT @, bgs o IP&.)-*JPT UJ)-SJ)-’

, Loopback w,g) aud Usgu w,eo ;> ¢ Highest Non — Loopback IP — Address UP/UP .3

b udlg> 00058 1 49y awlicw Ulgic au (UP/UP ) Jled sla Interface «y bgsyo IP (VL

b S oddlino ) Heiws U pwlei sw |, Router — ID

Router # Show IP EIGRP Topology
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Split Horizon

(2) Update 10.11.1.0/24 . ...

) - T -
10.11.1.0/24 ~
et
\
“‘**’;i_mj 1.2/29 _10.1.1. 1i29_
e 50/0/0.9, ~ WA"
- /
- - s
- ~
(1) No PVC e
Mo Hellos -

No Neighbors .. But not here!

(Split Horizon)
10.12.1.0/24 -

-~

-
—_— T g
- ‘ 10.1.1.3/29
B2

: Split Horizon

- 0550 (g, Vlad sy ) se> @ 0,L> (id)S sb (59, ) LS 5l Ly Sruno SISl susy

: Split Horizon ws,S Jled & jgiws

Router ( config ) # Interface type mod/num

Router ( config —if ) # IP  Split — Horizon EIGRP As — num
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NBMA : Non — Broadcast Multi Access

00y o Soilivw] Livgy W aS Lswols Slayig, b wjglxo abal, S,1,8, Sl Ulgi sw |, EIGRP JSig
5U 9 03,5 S,Sgl> sl Multicast s ply HLiil 51 Olgi (o sS5u9 ol 5l oslaiwl L. caslbw Hgazo Al
OVlail il auto 1lgi (o 5S5u9 ol 31 SyS 0,80 aS Ss)lgo 5l 8S . 3905 Juoxi Jlail Sg; S ieS
S oly 5l S S L L5038, L Frame Relay wlbls)l )L, o0& 5> ,ig,. wawl Frame Relay
4 LS ol &S aiules Jlw,)l ayluod Sld,ig,) 5l plaS 8 oww a4 9 03,5 skl |, Multicast ¢ Broadcast
&3lgo 51 o> ) Wilgi s WVLlal ¢l SU; b au;d uizod 9 WAN WVLail 6L Sligy wsgs oS5 Juds
05,S PVC >ac 10 wy,=i @ pladl Subinterface <, g, )5 aS ()90 > gos Sl .l jlw JSliw
Sow U gy ol 2iil bli,)l Seul ;5 EIGRP oy, @ Jaio WPVC ¢l 5l sac g5 i g il

3,5 adlgs suiwad Multicast ggi 5l as Hello sla oly JUw,)l @y oladl 9050 ,i9, 10 ,8

W,90  Hello sl oly pusS Ukl yigy ol Gluod Ulgic a4 (siws Gvg, @ |, Remote yig, 95 ,3I Lol
osliw,9 305 igy 8 Cuonw W 8,305 ol awd S0 Lugw g oous Jlw,l oo b g, 95 @ Unicast

B W V.V]

D paiSao 3)lg 539y 95 B 5 |y Heiws il

Router ( config — Router ) # Neighbor IP — Address Outgoing — Interface

Jaio uluwod yig, @ Ol (a,b 5l aS s)ls 49,y 395 @ Lo wygs @ o,Lawl Outgoing — Interface .sio

.CA.qu
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10.10.15.5/29

S0/ 10.10.15.1/29

S0/0f0.5

"":}’:___
R1 ’ T
\ R2
— e
-
¢ Rs ’ T
\ R4

Adding a Branch, wirk a Staric EIGRP Neighbor

D pwiS (s iy 5 Wy 4y RS g9 R1 gy 95 g Sl YU JSCi ) Jbio oSl

Router 1 ( config — Router ) # Neighbor 10.10.15.5/29 Se 0/0/0.5

Router 2 ( config — Router ) # Neighbor 10.10.15.1/29 Se 0/0.1

: 3l 020l 59>9 a Static wygo 4 aS uld $Suluwod US,S o3dlino Hgiw

Router # Show IP EIGRP Neighbor Detail
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A Nonbroadcast Multiaccess (NBMA) Nerwork

R1 R2
~ —

4 (NBMA)

\  Network 131.99.48.0 \
|

(Frame Relay)

. (ATM) /
-
/"\__JA-_
3 \_4
A A
| IM oy

Sl Static w g 4 d,ig, aod Sl lea> 1L Multi Access Sla aSow 5> auS a>gi YU JSoo @

R39R 2 gSl.&)Jg) L »9) 9> U.J| PadL J.S.uu Static w g0 @ |) d&w R4 ¢ R1 uS|).g _S| o
ww pd Unicast w,sl @ |, Hello Sla aiiuws 393 S Gund il Sgy Ug> 16> (swoi wSubwod JuSiiw
ey S Static whge w4 |y sSoluod i ,305 Sla g, Sy L Guy .+ w8

s

soiwd had von Sluod JSliv U oS Add |, aSew Network ,giws U U EIGRP s loi>

. o 9S Neighbor
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;) Jlo awlo

R1, R4 :

Router 1 ( config ) # Router eigrp 1
Router 1 ( config — Router ) # Neighbor 131.99.48.4 Fastethernet 0/0

Router 1 ( config — Router ) # Network 131.99.48.0

Router 4 ( config ) # Router eigrp 1
Router 4 ( config — Router ) # Neighbor 131.99.48.1 Fastethernet 0/0

Router 4 ( config — Router ) # Network 131.99.48.0

R2,R3:

Router 2 ( config ) # Router eigrp 1
Router 2 ( config — Router ) # Neighbor 131.99.48.3 Fastethernet 0/0

Router 2 ( config — Router ) # Network 131.99.48.0

Router 3 ( config ) # Router eigrp 1
Router 3 ( config — Router ) # Neighbor 131.99.48.2 Fastethernet 0/0

Router 3 ( config — Router ) # Network 131.99.48.0
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Offset — List

> |) LU0 dAC U|9J S\o Lsxgyg UJ' )'| oslawl L} . wowl Metric )|.L6.o 0D s Jlocl L5|)._J d\§y9 UJ'
50 |y 3gui Lo a8lol Ll Metric g, v aS Ssae Luww 9 Ll jlxo SPrefix Jola csivwd Guusi

Ol 55 aS 5900 IP ACL &5 skl @y o138l U LS ol pll Sl i 5lxo SaPrefix 5l csoousd Gmsi *+
» Lo wo)lie a4 auwl sau paziw Permit jgiws 5l eslawl U jlxo SlaRoute ;1 (oo
L ;o250 Route asS s adlgs> adlsl Route S, @, bgy o Metric Hlase Sg, . Offset sac (3,90
Aol acals wasllas ACL s> 0o aiuigs puilgd

((=>9,> 9 S39,9 ) Update sla ol Jlail wp> puuei *+

M 5,90 Interface ob Us,S Laxiuo #*+

53,5 039391 RD g FD Sy, » vl 51,8 aS Offset sac laso i #*

: g sw gy EIGRP sauu,Sy bu=o j> aS Offset — List  jgiows

Router (config — Router) #Offset — List {Acl num | Acl name} {in | out} offset interface
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1.2

10.11.1.1 ."‘*’-’-—-. S0/0/0.1 smﬂm 1 ."“* 10.9.1.1/24
Fa0/0 - WAI\’ Fa0/0
2.2
S0/0/0.2 smﬂfﬂ.e
1.6 2.1
S0/0/0.1 (S0/0/0.1
1{}1211"‘*":._"" o 10.9.1.2/24
Fa0/0¥ B2 W5 g 2. 5‘ WAN‘ Fa0/0
S0/0/0.2 S0/0/0.2

1 10.11.1.0/24 aSecs 9 B1 g, , WAN 1 55, culo semio @ bogiyo Sujio Hlaso auS oS5 VU JSii

55 RD laso aS awlo,d (sw oadline uizod . owl 000l avwlxo 2172416 L ol WAN 1 ,ig, Sy,

ool w 28160 Ll 50 WAN 1 )59, Sg, . Route ¢l 5,90

WAN1#show ip eigrp topo 10.11.1.0/24
IP-EIGRP (AS 1): Topology entry for 1@.11.1.0/24

State is Passive, Query origin flag is 1, 1 Successor(s), FD is 2172416

Routing Descriptor Blocks:
10.1.1.2 (Serial@/@/@.1), from 10.1.1.2, Send flag is Ox0@

Composite metric is (2172416/2816@), Route is Internal
Vector metric:

Minimum bandwidth is 1544 Kbit
Total delay is 2010@ microseconds
Reliability is 255/255

Load is 1/255

Minimum MTU is 1500

Hop count is 1
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5l oann wbl,)y S ply 3,90 ;5 9 WAN 1 g, Sg, s Offset-list ;1 oslaiwl oaids vlin 5 wlygiws

» b o Bl g,

WAN1 (config)#access-1ist 11 permit 10.11.1.8@
WAN1 (config)#router eigrp 1

WAN1 (config-router)#offset-1list 11 in 3 Serial@/e/0.1
WAN1 (config-router)#end

les ACL 11 ,5 @S . <l Offset-list ,giaws g ACL 11 Joli aS cwl ppo caoowd 2 Shyls Bgd Jlio

. pal 035900 10.11.1.0 aSecs 03,5 Lasiw U olal

S ply ploi Heu50 g, , WAN 1 ,ig, So, ,» offset-list 11 in 3 s0/0/0.1 giw> Shy=l axis )
, 10.11.1.0 aSew vlod L Route 8L wj)go 559 05,5 (sew)w |) 593 50/0/0.1 w,gs 51 sa8l,> Update

. S s aSlol Route wlod @y bgi,o RD g FD Sg, ) 3 )laso
:.\._;_;ASO.L&LJ.LD)._J_)' >9)> )

WAN1#show ip eigrp topo 10.11.1.0/24

IP-EIGRP (AS 1): Topology entry for 1@.11.1.0/24
State is Passive, Query origin flag is 1, 1 Successor(s), FD is 2172416
Routing Descriptor Blocks:
1@.1.1.2 (Serial@/@/@.1), from 10.1.1.2, Send flag is ©Ox0

Composite metric is ( 2172419728163 ), Route is Internal
Vector metric:

Minimum bandwidth is 1544 Kbit
Total delay is 20100 microseconds
Reliability is 255/255

Load is 1/255

Minimum MTU is 1500

Hop count is 1
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Successor

L 39 (5w AiaS Suyio uyips U puae o yips 4 Successor

51 Jsiouo aS (1 SuCcessor yuwwo 3l 5SS Suyio U) iz o350l Sl olos @, Feasible Successor

. 390 (s AisS wl SUCCESSOr uo

S o ploi Shil 4 Syyi0 Awlxo @ pla8l 59> Topology Jga> ;> 5990 3l 5w, w U g, »8
. > sw ool FD | Feasible Distance ol @y Suyo ol aS 1S o wlio dolén a4 (spiio
Awlxo FD laso ayluwod Sla,ig, a4 Route S, Jola Update oly Jlw,l oKid )5 ig) 18 uixod
G luod Sld,ig, s 5l Hlade cul &S Llw, o Blwoed Sld,ig, Ul eMbl @ 50 1) 593 bwgi o3

. 390 sw 01lg> RD L Reported Distance

topology Jga> 515 55 e S5 5l Giuw 0dus aislics S gw)ysl 5l plsS e Sl a4 aS (sig0 )
gV as,> 5l S)le aS S o Sd o U 5)S adlgs o ool csow)w @ pla8l g, Lol asuls 59>9
5 A= yigy 9 wd,S adlegs plxil oslw (swi,eSl LISl plxil by o ules ulbwlow | ol o 3

@ Siglesss Joax U3 5 1, Ll (3 @V as,x 5l S)le ) yuime oiSls S e (ulwliow

..\JLuJ)._s\o

29y 33,5 wgu2o doléo I (sSU Caow @ successor U (sdol juuo 51 aS 5q) adlgs &g (il Az
o lw, Wb U Siglaygi Jga> J3Is 53 9 05,5 (sulbwlow |, ol W aS Syuizo 350> swo 31 alold

. 9,5 Asles 0,00 dgu

Feasible Successor suowd 3 @V Sla as,> 5l s)le aS 350 Sl o ol @ EIGRP JSig,y ,has

. soud Lo B
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51 aS auw adlgs sulbwlioe Feasible Successor L yuizo 350> juwo Ulgic @ o SU (sb)g0 )
iy ol UL d9ub v ausS Feasibility Condition Mol s boyls ool @ acal Hlse5 50 wols byl s
Jluw,)l sl 0esSl pd aS (slol juumo @ bogsyo FD Slaso 5l oS (ol jué juuo @ bogyyo RD lase S|
Feasible Ulgic @ Ulgi (sw |y Hor30 yummo , Ll 3,8 s 41,8 osleiwl 3500 Jabo U Cuoow A wleMbl

. 5,S ulgic Successor

: Feasibility Condition
IF RD < FD Feasible Successor

RD > FD Check it

D pasS s oslawl oy 9w 5l Feasible Successor g Successor S o U Sl

Router # Show IP EIGRP Topology

D eSS sw oslaiwl Heiws ol 5l e JS v iy,

Router # Show IP EIGRP Topology All — Links
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P S axgi ) JSb @

10.0.0.0 / 30 Router2

10,0.0.4 / 30

Met X
10.0.0.58 / 30 Metric = 7000 192,168.1.0 f 24

— I
B.W 1200 10,0.0,12 /30 s

Router3 -
Routers Switch1 oc

Routerl

10.0,0.20 / 30
10.0.0.15 / 30

Metric = 5000

B\ 5 1000
Routerd

a; 192.168.1.0/24 aSwiw L Net X @ waw, Sl d>9>90 S o plos Router 1 Sjglgigi Jga> s

gl w0l Gwulos 5oy JSow

Router 1 : Topology Table (FD/ RD)

Net X Router 2 (16000 / 12000 )

Router 3 (111000 / 7000 )

Router 4 (9000 / 5000 )
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DA w8 | o ol 593 Routing Jga> > Router 1
Router 1 : Routing table
Next Router4 9000
7000 /9000 v : FS

12000 / 9000 x

: 0l cews 0 VU @i b oS o ol |, Wayig, FD g RD Syjio ,lase Vs

RD : Router 2 =[ 10 7/ 1544 + 2010 ] * 256 = 2172416
RD : Router 3 =[ 107/ 1200 + 2010 ] * 256 = 2647808

RD : Router 4 = [ 10 7/ 1000 + 2020 ] * 256 = 307566

FD : Router 2 = [ 10 7/ 1544 + 4010 ] * 256 = 26844116
FD : Router 3 = 10 7/ 1200 + 4010 ] * 256 = 3159808

FD : Router 4 = [ 10 7/ 1000 + 4020 ] * 256 = 3586560

S (s oslawl M) )9hawd )'| EIGRP wleMbl w>,S Reset L.Sl)._}

Router # Clear EIGRP Neighbor ship
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Query & Reply

Active Process Enhancement

Before After

Router A resets relationship to router Router A sends an SlA-Query at half
B when the normal active timer of the normal active timer. Router B
expires. However, the problem is the acknowledges the query there by
link between router B and C. keeping the relationship up.

10.1.1.0/24 gone; no

10.1.1.0/24 gone; no
feasible successor

feasible successor

Query
Query o SIA-Query
Reset relationship
SIA-Reply

10.1.10/24 gone; no
feasible successor

10.1.1.0/24 gone; no
feasible successor

Query
Bad link; reply
. never makes it
Reply

10.1.10/24 gone Ll
Remove 10.1.1.0/24%

uery
Bad link; reply
never makes it
Reply
10.1.10/24 gone
Remove 10.1.1.0/24

S39d9195 Jga> ooy 5l A 539, 9 39k wgame b @S jols dase S @ (g ol o aS (silo;
Route U akul, ;5 sl al>yo 3655 (sulwlioy dade Ul Cuow @ |, Feasible Successor jouwo zud 393
oo Ulgic @ yigy U aS (suld . 3940 (sw 03wol Active State oU @ aS i asles el jau50
Feasible Successor shyls aS (suld o U 9 3,8 w0 0,0 dadio Sy U Csowiawd Sy il 51 adgl
35 JSaw @y Active wusog @ 39,9 J>ho IS I s L conls adlgs 1,8 Passive wusog 5> il sw

3,8 adlgs [y e Active @y Passive l jgi50 juuuo Cusog
9 o S o 39>9 5l Giuw,y jokio 4 Glued Sld,ig, swles v Query sla oly JLw,l =

» iluo W )ig, ol S9) > 01 HSS o Laouw U UJ)§JL>
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) Passive juizo juwe So Shs cowl 03,5 @b, | Query oly ol aS Sl aubuod g, axl>  #+
Jaao 399 9 03Liw ;9 Jsl g, wonw | Reply oly (el @ sls adlgs ol |, Joc 95 il 595 S,
S»Sol> aluwonsd slayig, ;S5 a4 Query ply o,les HLawl 51 (w . xluw, o Ol eMbl @ |y oS>
. >)ST oo Joc 4

Cax209 5> o Ul 3,90 53 50 3¢5 9 0395 Passive yigo ywo Shis lued yig) aS (sijeo >
a |, Jgl jig) 5l oouw wdl,> Query oly (&l @ 8,3 sdlgs G 5 | Joe 95 uwl asuwls Hl,8 Active
e yoge 53 9 osliw,ai (sl Jig) v HReply ply (. S (o Jlw)l 545 593 lued Sla s,
. Jlo Lsw 393> Gluod Sldyig, 5l Reply oly widl )

Pl )3 @ la8l s95 aluod Sl g, s Query Sl ply Jlw,l JUS ) yig, Sy aS ijgo > #*
c S sw bl 5o lued Sla,ig, ;50 @ | Reply ol 5L whgo 55 ules g, aod ;I Reply sla
U GSo0 o g Wbkl @ el luosd Sla g, 5l Reply Sla ply wdb,s 5l ass g, Su *

A (sw 1,8 593 Routing Jga> 55 |y 000 3 yuwo Ul (sulwlivis @)e0 53 9 05,5 daio Ul Cow

Sadlyi culad a H5B Lo Stub g, S . wuwl Stub ey, 5l S8 0,e0 EIGRP Sla (sS5u9 5l Sy
¥9) U L) gluod g, Sy 3l (sadl,> S o dilgi (swo Stub Sle yig, (suss 3wl Remote culw wlo

5 9 3l oas glho Stub sl g, 59>9 51 LSS Sd,ig, jui 535 ugw 5l . LS Jlw,l S50 4y lued

2GS w S)ylangs sl cuonw @ Query Sla ply wslicw,d 5l azu

3,90 Uloj Hlado uizod 9 S law JualS Query sl oly u.u).._u.tg 0390 U > (s el auwgyy ol

. o yieS ju aSui Convergence b csul,Sos Sy 5l

Query aod wlsg> U wilo s yhaiio 5ig) dwyd o S0 Sldyig, aed Shy |, Query ply yig) sids
cdls s 5,5 Reply vlod b Llg> agluod Sayig, aod 5l U g, culmlu .« 5,5 Reply aos ;| 9 1l

. 2ugS sw ((SIA) Stuck in Active ol & bWaol aS cowl 03,5 1S Jled
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5> 59>9 SIA oly £95 95

aluwod yig, 5| Reply oly oi8,3 Hhaiio 9 03bw,d Query oly asS Syig, aS caowl swly SIA — Query :1
Lo byl 58 Gwpiows ) 59ud aluued ig) duw U aiw,9 sw | ol ool ol

9 s 03liw,9 sdeol L9, @ alued g, ;I SIA — Query oly Llg> 5> aS cawl (swly SIA — Reply :2
. Cowl UV aawd )d )9@66

it Jlo Adlgs> (58U Reply sla oly wdl)s Uil Hs yig, Sy aS (sulo; Hlase WSS Sga=o Hghio @
Ao i Sy, wlow 48,8y 3 (6,9 Juw Wygo @ aS Cowl 03,5 (89,20 |, Active timer ulo; I0S Jole

D pasS s oslaiiwl 5 Hgiws 5l Active timer Ulo;

Router( config-router )# Timers Active —time minutes

' 9, Ws,S Stub sl Hgiws

Router( config-router )#EIGRP Stub [ Connected | Summery | Receive-only | Static |

Redistributed ]

. wd,S adlgs )8 esleiwl 5,90 summery g connected (5,9 L Sl ol
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g, 1,0 Caoow U 393> U Juaio Sla aSew JLw,l au pladl L Stub yig, el ¢l wuli L: Connected
network ,giws ;| a2 Juaio S aSuis ol pwysl &S aw adlgs pll (ijgo 5 LS ol adl . ulos s

ol oons oz

Coow 4 Summarized s aSuwn Jlw,)l ay pladl Lo Stub g, Sguiiuo cucl yuol,l ol uli: Summery

- o s e g, 30

I, se0do yig, ol cpl ol puail 05,5 siwio EIGRP auwg, J=I> @y Redistribute static giws

EIGRP aLwg,y J>I> au oo juiwiio wleMbl Stub g, U sguie cucl Luolly oul «ub @ Redistributed

oo Jlw)l Wi, 130 cuoow a4 |, Redistribution  Joc (b

9, LS Coow | sileMbl @gS gud  Stub g, U sguiiwo ucl oLl ol ol : Receive-only
S Jlu,l

 pasS (s oslawl 05 Hgiws 5l Stub yig, Laus Sl

Router # Show IP EIGRP Neighbor Details
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Route Summarization

w38l cacl aSiiw slagi ¢l as 5,1 59>9 aSi Ulhld 9 B S, 9 bwgio Slalnternetwork s
slae awlgsi (s Route Summarization Saiwslgs ;1 oslaiwl L aS sguino i) (suluus Jga> o>
Soslgs Route Summarization ws.s> s . aud> udlS |) d)ig) (subuwn Jga> )5 39390 Sld aSow
Summarize L aoMs> Gwydl S b 5l had | aSow Sslass sls aslgs o] b @ aS aual w
Suppernetting g Route Aggregation wl,le ;I Route Summarization w,le Sl> @, g8lgo (53,0 08

. 39 swo osleiwl 3w
C S

o Adlgs yig) lawgi S8l

5l 9 0L @M Router 2 @, oouw Juaio Sld aSui adS aS auS (sw oadline LS a>gi ) JSo @

2w adlgs JLw,l Routerl woow @y 172.16.64.0 / 22 aSiois S uyb

172.16.64.0 / 24 |

172.16.65.0 / 24 l 172.16.64.0 f 22

—

T —
ﬁ\r\ — t
BEouterd o ‘i-.:'l ‘

...-._.._)"
172.16.66.0 / 24 | - Routerl
Router2

FRouters

4-..._/_'____.

172.16.67.0 {24 | '

Routerg
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Route Summarization acwl=o

dlgs> oslaiwl Syiw sabit I b asow ws,S Summarize sl Route Summarization  elxl >

s a6l oow oy Giwles 50 Binary whgo @ aS 3uiSue oasliwe |y aSui ww)dl Hle> 55 wgai 5
DS s paseaw |y aSew )l 5> Sy Slabit slass 9 4uS a>gs binary

172.16.64.0 = 10101100.00010000.01000000.00000000
172.16.65.0 = 10101100.00010000.01000001.00000000
172.16.66.0 = 10101100.00010000.01000010.00000000
172.16.67.0 = 10101100.00010000.01000011.00000000

D Cowl 000 pagaie pw)ydl Hle> Sy Sabit slasi jugai (il > aS ALS axgi 5 ugai A
172.16.64.0 = 10101100.00010000.01000000.00000000
172.16.65.0 = 10101100.00010000.01000001.00000000
172.16.66.0 = 10101100.00010000.01000010.00000000
172.16.67.0 = 10101100.00010000.01000011.00000000

Aol (o Shiiue 22 bits slls e uUPT o2l A6S sw oadliiw aS b Uled

1 3wlos @M 45 Subnet Mask ¢ uw)sl U 1y aScw le> JS awlgi csw <> ol 5
Network Address : 172.16.64.0 / 22
Subnet Mask : 255.255.252.0
el daio Sd aSw @ g, S oawiowd 0936 L3 18,50 wea Route Summarization (sSig
SRoute S S anwls Hlasl )y S @ gy, S I il > . s s Routing Jola> plw juslS
Cwd 595 Routing Jga> J51s 55 |y cowl 58265 Sla aSiuis ol wswlos ;S5 aS Route 5 i ,5S>¢S
3 il asls crowpiows b Sl aSw vlad @ Llgise aST . ogMe yigy LIS ol i 3. uS s

. >0 Adlgs Hls,95 4 S,S>6S Routing Jga>
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: Route Summarization i S jgiws

Router( config )# Interface type mod/num
Router( config — if )#IP Summary — Address EIGRP As-num Prefix Mask

: Jlo
Router( config )# Interface serial 0/1

Router( config - if )#IP Summary — Address EIGRP 1 192.168.0.0 255.255.248.0

2 s> adlgs Sg; yig) Sg, > ; wlail Interface g, ,> Summarization giws Slhh=l 5l as

Interface ol &b 5l uyiows JB aluwod Sld,ig, (swloi U wjglxo alayly, ghd a; oladl g, =+
Slayg, U aw adlgs cel Joo ol b adlgs 5190 0,Ls abl; (il puw 9 55 28le>
ol 5L uas oleMbl g 3uS SU g5 Jgas S5 5l 1y (sdud Ssedeusi @ bgsyo wleMbl ayluos
S w8l i)

5l Sy Bl aSiul 0 u29 b aglwod Slayig, 9 539y ol wwle wWiglxo alail; 6,Lgs )18 5l a2y +
Ll aswls s59>9 yig) ol Sg, 5> Routing Jga> J=Is ;> summary route acgozo ,uj Sld aSow
C S s L0 Sleyig,y Caoow a0 summary route Jluw,l @y pladl ol&iws

G luod Sld,ig, ,Sus @ summary route acgoxo ,»; SaRoute ,Lal 5l g0 yigy ds @ ol 51 =+
. 5)S Adlgs S)lag>

Cwd @ 93 Routing Jga> JIs 55 |, ol 9 05,5 Null 0 caoww @ route S5 sbul @ olodl yig, =
summary U Routing Jga> ,> 39>90 slaroute ;5,5 U auulio 55 poly S aS ()60 55 3ibw) o
NUll 0 caomw @ ply @ygo ol 55 il asls Syiniw calhe sl o,Lsl Null 0 @ as route
lgs w5l oy Csisy 394 (s Drop g sls aslgs 51,8 5 ulyu |, Ol AD Hlaso 9 o adlgs culis

.9,
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Auto — Summary

2GS s Summary sowb Classful wyge @ aS | (suld juuo (2,9 Giuw wigo 4 d)ig,

: Auto — Summary ws,S Jled e g9 Jled jgiw>

Router( config-router )# Auto — Summary  >g.uo Jlsd

Router( config-router )# No Auto — Summary  >gduo Jledue

s 5l e [0 S aSes @ Uaew) Sy B Sk aed aS Siglagi Sy @, ¢ Contiguous network
S S Gyl aed iy il e ylulicwl GwMS 5wyl Uled acgeze 5 S uld CueSw
aSis €95 ol 5> 9 3ugS Lsw Contiguous sla aSi Mol > 1S je.c ool Range S 5l sg>90 Sl

. pusS s oslaiwl Auto — Summary giws ;1

CioSow U1 51550 Sl aSios 4 Uaew; Sy siSL L, aS Sjglesei Sy @ ¢ Discontiguous Network
S asusn sle u.u)bi Qod (i ) il oo d)lauliowl JuMS s u.u)bi Ulod acgoxo pj aS (suld
5l B aSew g9 ol 5> 9 2usS Lsw Discontiguous sl aSw , 1S jeuc ((awlo Range Ko 5l s9>90

. paiS s osleiwl No Auto — Summary giw>
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: Jbo

L

S —
= AN

4

122.168.2.0/24 152,158.1.0/24

1
172161024 1
———— | :e-‘i - 172.16.2.0/24 —_—
bi 2 W1 l '-:--ih—————-h
. —
.1 —
BCO Routerl =
Routerz2 PCi

9 Routerl 5,8 (5w wyg0 Auto — Summary (6,9 iuw wyg0 4 EIGRP )5 Ug> . 1S a>gi VU JSoio

: A6S sw pMcel Router 0 ao Summary w g0 @ |y 393> @ Jaio Sla aSii Router 2

Router 1 se====p 172.16.1.0 / 24 summary =====p 172.16.0.0 /16
Router 2 ======p 172.16.2.0 / 24 summary === 172.16.0.0 /16

Router 0 sl g 3l 05,5 Summary w,sl Range & au 1) 395 aSais ,ig) 95 ,8 aS 3uS (sw oad i

aS 5,05 172.16.0.0 w5l Sl s 95 Ug> Router 0 pwips Ping |, PC 1 pudlgss PC 2 51 )31 JI> Wio

Qi Sy 9 Miw,d (s Router 1 ay 1) aiown Su gy 48,5 5L Router 2 5l 1, s,55 9 Router 151 1) (S,
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%ﬁbwgm)qmio%w&qs&_w|M)bdi)y>|)g|w|9m)9._5\.oROUterzcu|)
L. oS s Jlocl dyig,) Sg,y |, No Auto — Summary  jgiws> JSino ol 89, Sy Ly dw ) dadbo

<«— EIGRP Update:

/ 10.16.0.0/16

Core1

m_lFf?'.? "= S0/0/0.1 768 Kbps (S0 A 5 8
WA
Data Center:
10.16.1.0/24
10.16.2.0/24
10.16.3.0/24
4-% ; 13 2 10.16.4.0/24
10.12.1.1 St 768Kbps | om
. 82 'SEMT?___E—.WAI\‘.W 18

T~ EIGRP Update:

<— 10.16.0.0/16

Summary for 10.16.0.0/16 on WAN1, WAN2

10.16.0.0/16 _w,>l «, |, Data Center sla aSius WAN2 g WANL sla g, aS pwinw o YU JSoi s

oslaiwl Auto — Summary ;1 LU il 5> . aGS sw pMel B2 9 Bl Sl yig), @ 9 05,5 Summary L anMs>
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Load — Balancing

Sy oS Ulgie @ o S 5l Blgi sw aSsl 1 o9Me Load Sharing L Load — Balancing sS3u

 Gowl 5 wyge 9> @ Load — Balancing . 5,3 oslacwl
: Equal Load — Balancing

U S (x> Sy, Sl Jlasl s 5L Jsles ) Load — Balancing o,9 s wjg0 a0 EIGRP JSGg 5
Load — > Suid 4 06,9 G - 3l adlgs plul wlws, Metric U (suld o So) 0 1) ( Ulojod W )90

D padl s dae 32 U ) Wduwe slaei puwilgi (sw 50 Heiws b . S @S i awlgi sw Balancing

Router ( config — Router ) # Maximum — Paths Number

e

Equal Load - Balancing = Metric50

I mi\

Metric 50

..l"--.-‘_f

- Metric 50 T Metric 50
' Ra o -

Metnc 50

I F{B Metric 50
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: Unqual Load — Balancing

;S Unqual Load — Balancing Sgluwl Metric U (suld o Sy, o Load — Balancing (sSiug9

L g 390 Jled 10U (ssws g0 @ 5l w90 55 9 3l o JI=d e 10,9 Ui Wygo U AS S (s

. oS o JIed 1) Sgluwol Metric L (suld juuun Sg, 0 ,U Jsles Variance jgisws 5l oslaiwl

Unqual Load - Balancing Ifhj-{:"‘ Metric 30
R1 ‘\

Metric 50

——

- Metric 90 | - ——y  Metric 40
\ R4 ’ * R2 ’ }

.
l “= " Metric 60
R3

Metric & Susy Ll Metric aS (suld o U 3,5 joaxo0 |, yig, ulgi sw Variance _gs,b ;| : Variance

Metnc 120

)90 il g, Load — Balancing g 1> 1,8 Routing Jgas J=Is 5 50 1) cowl (sdeol o @y bgs o

38

: Variance ,gicw>

Router ( config — Router ) # Variance multiplier
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128 U 1 = Range > 5,l> S>ac @, o,Lal multiplier jusio

DS Wy )y Sl @

Variance Example

Network Neig_;hbur FD | AD

zZ B 30 | 10
c 20 | 10 Network Z
D 45 | 25

(config-router)#

|varian-:a 2 ]

+ Router E chooses router C to get to network 2, because it has
lowest FD of 20.

« With a variance of 2, router E chooses router B to get to network 2
(20+10=30) <[2* (FD) = 40].

* Router D is never considered to get to network 2
(because 25 = 20).

Wb 5l Router E .s)ls 18 wolaie saMetric U o auw Network Z o wacw, sl Router E 5l
95 S Ug> LS (sw osleiwl 20 U awl uly Network Z ay wasw, Sl ol S jio ,lase aS Router C

D paiS 35lg 1 505 seiws S J>

Router ( config — Router ) # Variance 2

w0 Metric uS>9S )5 2 sac sl )s aS pul ool )18 2 Ll |, Variance laso jgiws ¢l U

Load — Ll g 2icil Ol Sgluwo U 9 5iS>9S ool wows @ sac 5l aS (suldmo adS ¢ ai adlgs
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Metric uiS>9S )5 1) 2 sac ,3l Jlo ol 53 aS i adlgs> Jled [L Jslsi 9 wd,S aslgs ol=sl Balancing
51 aS S puo Metric asS (sw 0adliwe aS Hghilod g ol adlgs Cws 4 40 ,labe puwS Lo 20 sy
yioS 03wl Cws @ Hlaso 5l aS 30 sac b cowl by 3w, o Network Z a9 1S sw 9. Router B
() PG a0 Ue> (g . i adles Jled o ol Sg, 0 Load — Balancing «Js> ¢l > aS wowl
5 aS 45 L cowl uly ol Metric laéo dw, wsw Network Z @y 9 1S (sw ,9uc Router Dl aS S o

: 59 oo Jl=d o ol g, » Load — Balancing aswi 5> cawl i 03wl Gows @ ,lako

E > B > Network Z : 40 > 30 V

Load — Balancing

E > D > Network Z :40 <45 x

No Load — Balancing

pll Load sharing s)Is Routing Jga> ,> aS (suld,wo o EIGRP  SGgp uo)9 uw Wjgo @

L ADd (5w

Router ( config — Router ) # Traffic — Share Balanced

wbw LJ9.L>, > |) ;S\’L&)*-M Cowl LS|)§.0.& Sy WDy \JLJ Wid as d\_i_g.;_)LLw D U|93 WS\O Q\Jg

1 3,5 w,90 Load sharing ol g, (sJg 5,9

Router ( config — Router ) # Traffic — Share min across — Interface
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Filtering

wiolie a4 . 55l pdlyd |, Update sla poly bowgi (sJlail wleMbl J,iuS ulsel Route Filtering (sS5.9
ol 5 les Lol sl aSuw @ bgsyo wleMbl cowS @ o8l aSosn Slayig, 5l o adlgs (swoi )3
JuwdlS  ogMe wlgi s LIS ol . S Saww,Sy Route Filtering  polul Sl 1) dyig, dwlgi (s w0

33,5 (w0 3w Ay il dgupy el aSui w8 Liwlsdl 9 Routing Jgas x>

05,5 Lo Route Filtering ol=sl sl |, Distribute — List ,giws> 31 oslawl OlSol EIGRP JSig,y
51 Sl acgoxo U Lw)sl S wlssol sl ACL, Prefix — List , Route — Map 1l aow 51 998 Hgiows .+ ol

3,8 Wyeo il Sy, 5 Route Filtering wldioe U 5,.8 (s 0,p0 03laiwl 5,90 S Gl

ACL
Prefix - list

Route - Map

Administrator
Console

r'
. -‘f -Fﬂ._‘_‘__

Route - Filtering
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: Distribute — List ,giw>

Router ( config — Router ) # Distribute — List { ACL-num | ACL-name }

{in|out} {interface type mod/num }

Access — List d

ol 5l eslaiwl aS sl LU auS v oslaiwl Siuyidud pll sl WAccess — List 5l aS (siyg0 5>
Distribute (sS39 .oui adlg> b 5,90 Lw)ydl Vil Sglh w90 Deny Liol,l g 03>l H930 Cucl Permit
B 5l Ulgi (o iy ol W S Csolsiany | 35labowl SWACL ;1 osleiwl lpis EIGRP JSUg,y > — List
Q4 Lyl S Us,S Lazuie A pla8l g 5,5 oslaiwl Numbered ¢ Named (i >)lulicwl ACL g9 9>
ol @ bgsyo Net ID (sowyy @ pla8l yig, ACL g 5l A=s.5g00 Ol @4 abbgy o Wildcard Mask ol o

.3, adlgs ACL U il abuulén 9 W oly o3uiw,d

S axgi ) JSaw @

Loopback 0=152.168.1.0/24

Loopback 1=192.168.2.0/24 o i 2 e .3 -
8 0/0 e -:. e W
d — ﬂﬁi' Se .1.-'1[ 'l!a'l-":l Fa 3.3'1 »
Se 00
Switch Routerz Router3
Switch0 Routeri

wJg S Filter |, Loopback0=192.168.1.0 z9,> ,Kia ,> Router 1 aS pudlgs> (s Jlio sl

: 5o g, Router 1 51 aS ol ;=0 Loopback1=192.168.2.0

P puS (s e |, ACL Jgl
Router 1 ( config ) # Access — List 1 Deny 192.168.1.0

Router 1 ( config ) # Access — List 1 Permit any
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: paiS swo Jlocl Distribute — List ;> [, ACL V>
Router 1 ( config — Router ) # Distribute — List 1 out

wJg S Filter |, Loopback0=192.168.1.0 39,9 o&a& ,> Router 2 aS pudlgs sw Vo

: >g >,l9 Router 2 @, aS 1wl ;=0 Loopback1=192.168.2.0

D pasS s e |, ACL Jol

Router 2 ( config ) # IP Access — List standard Cisco
Router 2 ( config — std — nacl ) # Deny 192.168.1.0
Router 2 ( config — std — nacl ) # Permit any
: pauiS sw Jlocl Distribute — List )> |, VL ACL V>

Router 2 ( config — Router ) # Distribute — List Cisco in
Prefix — List 2

ol 1, 95 ol 51 Range L g Prefix Length ¢ Prefix ;| oslaiwl U W yw,sl wlkil ulol Prefix — List

Vloa L Prefix Jgb 58,5 3 ;5 L U 5,S jou=o |y yig, Ulgi (sw Prefix — List 51 5,8 0,00 L .06S 5w

» L, Route &, ulgi (sw  WaPrefix — List ,.5,150 L . ulos WRoUte s,y @ oladl Prefix Length

P35S bl b5 sl 95 gl

+ IP Prefix ( Subnet Number )

+ Prefix Length ( Subnet Mask )

: Prefix — List ,giw>

Router ( config ) # IP Prefix — List name [ seq-num ] { Permit | Deny }

Prefix / Prefix length [ ge value ] [ le value ]
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. Seg-num

aS Jiawd >g3> Sy sequence number L iy o)los Sy Shls Prefix — List wlhygiows 5l olaS ;o

35w w el 1) X0 wlhgiws ws,S alsl g Vi VKL

ip prefix-list prefix | prefix-length ge ge-value

le le-value
0 32
I |
I Ci) x x I
Both ge and
le Configured |
neither ge |
nor le configured
(exact) Only ge Configured I
I

Only le Configured

Representarion of Prefix Length Ranges for ip prefix-list Command

ge Greater Than  or Equal to

v

Le Less Than or Equal to

IA

Route &, Prefix Length L Sewlo Jgb 3L pungis |, Prefix Length lasd puwugi 1) oIS zus S|

b eiows by auds

Dbl 55 90 U Wb paangis |y 95 50 )3
ge < Prefix Length < Le

Dbl 505 wigo 4 Bb paasi |, ge las S|
ge < Prefix Length < 32
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bl 5 wyso 4 Ll puangiy | Le nad 3
Configured Prefix Length < Prefix Length < Le
2 59 (w0 (BIP ) W Lwydl aod Jolis 5 H9iws
0.0.0.0/0 Le 32
. 3wl Configured < ge LU aiuod: vgld

: Distribute — List g, ,» Prefix — List Jlocl jgiw>

Router ( config — Router ) # Distribute — List Prefix name {in | out }

{ interface type mod/num }

Route — Map 3

hawgi el oleMbl Us,S Jilkd Ulgi sw 1) Lol 51 S Lpis aS 2,1y S)lewn Slds,, S WRoute — Map

. 5,S Ulgic Update sla oly

iy 2 IS panilSo . 5,8 sw plxl sl Sequence o,lois ywlwl @ Route — Map Gijls
( in/out) Jeul cp> olod |, Ul pU Gusw 9 5,5 cudlgs> Route — Map & g @ o8l aS cowl

. 3,5 puadlgs> Laxuiue Distribute — List jgiw> > Interface oU g

: Route — Map sJS )95aw>

Router ( config ) # Route — Map name { Permit | Deny } [ seq-num ]

Router ( config — route — map )# Match IP Address { ACL-num | ACL-

name | Prefix-num | Prefix-name }
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: Distribute — List g, ,» Route — Map Jlo<cl| jgiw>

Router ( config — Router ) # Distribute — List Route - Map name { in |

out } { interface type mod/num }
: Route — Map yiwlos ,giws
Router # Show Route — Map
: Jlio

P paS v s |, ACL

Router ( config ) # Access — List 1 Permit 192.168.1.0
Router ( config ) # Route —Map Cisco Deny 10
Router ( config — route — map )#Match IP Address 1
Router ( config — route — map )# Exit

Router ( config ) # Route — Map Cisco Permit 20
Router ( config — route — map )# Exit

Router ( config) # Router EIGRP 1

Router ( config — Router ) # Distribute — List Route — Map Cisco out
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: Jbo

 paiS sw e |, Prefix - List

Router ( config ) #IP Prefix —List 1 seq 5 Permit 192.168.1.0/24

Router ( config ) #IP Prefix — List 2 seq 5 Permit 0.0.0.0/0 Le 32

Router ( config ) # Route — Map Cisco Deny 10

Router ( config — route — map )#Match IP Address Prefix — List 1

Router ( config — route — map )# Exit

Router ( config ) # Route — Map Cisco Permit 20

Router ( config — route — map )#Match IP Address Prefix — List 2

Router ( config — route — map )# Exit

Router ( config) # Router EIGRP 1

Router ( config — Router ) # Distribute — List Route — Map Cisco out
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Default Route

a, ulgi sw |, Default Route gdlg ;> . 1w adlgs> JLw,l Default Route coow @ oly ol 2wl anlu
155 0.0.0.0/0 w90 @ 9 0595 IP Sl uydl (swlod oaids wlin aS wowuls Summary Route S wlgic

. dw) sw ww a Routing Jga> =1

11 g, . ol 05,5 il buxo U adly S5 S8, @ 018l Oloslw Ol 55 aS asS ds ,y JSow @

ol 000 il 5 Oloslw ol adaly S8, wacl,

.-—-..\_J"'

- T default
Cel ©--70 < i/
P .w";l‘ 47 ‘“-Ib Core1
defauh PR "
- / k‘ *
’
\
> - ’
lﬁjﬁ? £ !dEfEUH \ default :dei It
B2 \ defau aul
Yﬁ. . :
f ) default %
— i N1/
"’ : o - —-— el Core?
- . WA_ < default ’l\ ore
. ‘.‘ default
B3 A
|
| default
|
—
T —
. H S0/00

0ps il w4 SW8l JLw,l sl Default Route S 5l awlgs (o oS i J2Is Slasgs (swlod
Default oaiuS wdl)> Sldyig, swlod wigw ¢l 55 0 puS Sau,Sy I3 lu=o @ Default Route

buzo 4 Csowiws 092 3l B9, aod IS oul Az )3 aS 1S Lo Jlwl 50 yig, ,5s a4 |, ul Route

Email : Koliji_Cisco@Yahoo.com / s« 1S (eadl /| www.commandsource.org Page 77



mailto:Koliji_Cisco@Yahoo.com
http://www.commandsource.org/

oS il Ve Sl uu):oT 5l Sy dasio 4 swly aS (sU)go . LS w1y Q\&KT S i 5l Vg
5l oo Al G eMbl Gy Sxaso Guix 3929 5l Wdyig, aSil Juds @ byl oul 5 3ol eous JLw))l
11 9, Cawd A He0 WSL culps 53 .+ 5,5 audlgs oslaiwl S ol ws,S culas sl Default Route

. 3,S Jdlgs ailg, aso |, ply Default Route ay a>gi U 50 ,ig, Ul aS aw, olgs

: EIGRP ,> Default Route «sii,S.y

F 39U (s SAiu,Sw ) Uvg) 95 4 Default Route

: Static +
D Cowl yuy Ao 95 Shhls Gugy ol

Swilowl Default Route sl (1

EIGRP aLwg,y J=Is @y Route ¢ul Us)S 5)lg (2

: Jol al> 0

Router ( config ) # IP Route 0.0.0.0 0.0.0.0 {[ outgoing-interface ] [
Next- hop ] }

: p9> al>yo
Router( config — Router )# Network 0.0.0.0

: Jlio
Router( config )#IP Route 0.0.0.0 0.0.0.0 Se1/0

Router( config — Router )# Network 0.0.0.0
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: Dynamic +

L, ol U 5,S jeu=o |, yig, 9 5,5 s Default Route vlgic @ |, Route 1 (sSu Ulgi (o Liwgy ol >

. 9w

Router( config )#IP Default — Network network-numbar

. 39wy, Classful w90 4 LU lea> @ network-numbar

s Jbo

Router( config )#IP Default — Network 192.168.1.0

-y

. 3940 s 031> Liles D' cuoMe b g 5,08 (s ,l,8 W yig, Routing Jga> s bas 0,31 5> Default Route
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OSPF

Open Shortest Path First

Link-State

Database
}
Algorithm

Routing
Table

SPF Tree

Mg S Sy 51 )l buwgi @S Al o U sslliwl b JSSen Sy OSPF - suliie JSSg
Link State JSig,y S OSPF . 5,80 ;1,9 oslaiwl 5,90 aSui S)1381 00 9 )59 zw Wlinp=i 01uS
o i U uSuo oslaiuwl( Dijkstra’s ) Shortest Path First U SPF oU @ (swin,e3l 51 aS 2ol Lo
W90 4 s>hb 5l eslaiwl U (subpuwn wubl Slls uizod OSPF JSg, .« 1S ozl 9 sulbwlow |,

. 2wl ww Lls |, Hierarchical U sl o adowdow
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SPF Calculation

Link-State Database Shortest Paths

Dijkstra's (SPF) @

Algorithm

Adjacency Database Forwarding Database:
(Neighbors of x: A, B, C, D) (Routing Table)

Assume all links are Ethernet, with an OSPF cost of 10.

@ 1wl anwly SyeS Cost aS Spwo ,d 9 LS (sw oslaiwl Metric ulgic ay Cost ;1 OSPF  J<ig
aS cuals aslgs Process ID b Givjlsy o)locss Sy @ 3l OSPF. aui adles Wl juwo ujyipy Ulgic

L, suluuo wleMbl JSig,0 ol cwwl Classless JSGg, o vg> diSuw siluswiy VLSM 1 OSPF JSGg 0

. S Lsw piniio Multicast Lw,sl (aa,b 5l

dold Hus Sl wygo )3 Ll w Al L Area s O 0 a4 s>l shls as OSPF JSig, s

. Sy Adlgs> Area U @ >S90 Wl

Area 0 &b 1L ;5 SArea sswloi as 5,ls >9>9 Backbone Area U Area 0 oU as Area S, OSPF >
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P g oo JIed 859, SS9, 25 Uwgy 95 4 OSPF US5g )

Configuring Basic OSPF

Router (config) #

router ospf process-id

* Enables one or more OSPF routing processes

Router (config-router) #

network ip-address wildcard-mask area area-id

« Defines the interfaces that OSPF will run on

Router (config-if)#

ip ospf process-id area area-id

+ Optional method to enable OSPF explicitly on an interface

Router ( config ) # Router OSPF 1

Router ( config - router ) # Network 172.16.10.0 0.0.0.255 area O

D p9> Uiwg) Jlo

Router ( config ) # Interface FastEthernet 0/1

Router ( config—if ) #IP OSPF 1 area O
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: OSPF ,> )9, glgl

ugld Lwlwl p aS cowl oo Jain wlixo Area 9> o JSla> ABR g, : Area Border Router ( ABR )

. b Area 0 LU Area ¢ul 5l Sy
. 3wl Area 0 & Jaio Interface < osl)ls J8la> aS wigub (s ausS suldyig, @ @ Backbone Router

Ol S Gund il plod (sass 1l 0 Juaio Area S @ i aS siiwd (suld,ig, @ Internal Router

- 39 (w0 QidS 1> bl OSPF JSig 5l Gesw b aS 5550 Slavyig, @, 1 ASBR Router

Router Definitions for QSPF

{,,f_“\,ﬁ\

—— T
'f""i Internet >

-

border ./ Area 0

e \/\ aea /) ___-\,__

: \ router | (backbone) '|
/ A e oy - N\

' Areas | g S B Area 4 |
\I Internal Backbone / N

@lﬂi ﬁ / \_/\routir/\x / K-ﬁ_/
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: OSPF SS9,y >,SMoc 9 Galos wlygiows

Verifying OSPF Operation

Router#

show ip protocols

- Verifies the configured IP routing protocol processes,
parameters, and statistics

Router#

show ip route ospf [process-id]

- Displays all OSPF routes learned by the router

Router#

show ip ospf interface [type number]

* Displays the OSPF router ID, area ID, and adjacency information

Router#

show ip ospf

* Displays the OSPF router ID, timers, and statistics

Router#

show ip ospf neighbor [type number] [neighbor-1id]
[detail]

* Displays information about the OSPF neighbors, including DR
and BDR information on broadcast networks

FRouter#
show ip ospf Database
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1 OSPF SS9, 5,8)oc Giwlos wlhgiows I suld Jbo

RouterBish 1p ospf

Routling Process "ospf 50" with ID 10.64.0.2
<gutput cmitteds>

Mumber of areas transit capable is 0
External flood list length 0
Area BACEBONE (D)
Area BACKEBONE(0)
Area has no authentication
SPF algorithm last executed 00:01:25.028 ago

S5PF algorithm executed 7 times
<output omitteds>

Area 1
Humber of interfaces in this area is 1
Area has no authentication
SPF algorithm last executed 00:00:54.63& ago

SPF algorithm executed 2 times
<output cmitted:>

Mumber of areas in this router 1= 2. 2 normal 0 stub 0 nssa

Example: The show ip route ospf Command

Routerhfishow ip route ospf

Routerh#

10.0.0.0/8 18 variably subnetted, 3 subnets, 2 masks
o IA 10.2.1.0/24 [110/782] via 10.64.0.2, 00:03:05, FastEthernet(/0
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Example: The show ip ospf interface

Command

RouterAf#show ip ospf interface fastEthernet 0/0
FastEthernetl/0 i1s up, line protoccl 1s up
Internet Address 10.64.0.1/24, Area 0
Process ID 1, Router ID 10.64.0.1, Network Type BROADCAST, Cost: 1
Transmit Delay 1= 1 sec, State DROTHER, Priority 0
Deslignated Router (ID) 10.64.0.2, Interface address 10.64.0.2
Ho backup designated router on this network
Timer intervals configured, Helle 10, Dead 40, Walt 40, Retransmit &
ocob-resynce timeout 40
Hello due in 00:00:04
Supports Link-local Signaling (LLS)
Index 171, floocd gueus length 0
Rext 0x0(0) /0x0{0})
Last flood scan length is 1, maximum 1= 4
Last flood scan time is 0 msec, maximum 1= 4 msec
Helghbor Count 1s 1, Adjacent neighbor count is 1
ARdjacent with neighbor 10.64.0.2 (Designated Router)
Suppress hello for 0 neighbor(s)

Example: The show ip ospf neighbor

Command

RouterB# show ip ospf neighbor

Heighbor ID Pri State Dead Time Address Interface
10.64.0.1 1] FULL/DROTHER 00:00:30 10.£4.0.1 FastEthernetl/0
10.2.1.1 1] FULL/ - 00:00:34 10.2.1.1 Serialdso/1

RouterB# show ip ospf neighbor detail

Neighbeor 10.64.0.1, interface address 10.64.0.1
In the area 0 via interface FastEthernet0/0
Nelghbor priority is 0, sState 1= FULL, 16 state changes
DR 1s 10.64.0.2 BDR 18 0.0.0.0

<output omitteds

Nelghbeor 10.2.1.1, interface address 10.2.1.1
In the area 1 via interface Serialld/0/1
Nelighbor priority is 0, state 1s FULL, &€ state changes
DR 1= 0.0.0.0 BDR 1is 0.0.0.0

<output omitteds

Email : Koliji_Cisco@Yahoo.com / s« 1S (eadl /| www.commandsource.org Page 86



mailto:Koliji_Cisco@Yahoo.com
http://www.commandsource.org/

Interpreting the OSPF Database

Routeris#show 1p ospf database
OSPF Router with ID (10.0.0.11) (Process ID 1)
Router Link states (Area 0)

Link ID ADV Router Rge Seqgh Checksum Link count

10.0.0.11 10.0.0.11 548 0x80000002 0x00401Aa 1

10.0.0.12 10.0.0.12 549 0x80000004 O0x003m1B 1

100.100.100.200 100.100.100.100 548 0x800002DT7 Ox00EEAS 2
HNet Link States (Area 0)

Link ID ADV Router Age Bogh Checksum

172.31.1.3 100.100.100.100 54% 0x80000001 Ox004ECH
Summary Met Link sStates (Area 0)

Link ID ADV Router Age Bagh Checksum

10.1.0.0 10.0.0.11 654 0x80000001 Ox00FB11

10.1.0.0 10.0.0.12 601 0x80000001 Ox00F516

<output cmitteds>

The show ip route Command

RouterB»show ip route

Codea: C - conmected, 8 - static, R - RIP, M - mobile, B - BGP
O - EIGRP, EX - EIGRF extermal, O - O5PF, IA - OSFF inter area
Nl - OSPF H3SA extermal type 1, HZ - OSPF WSSA external type 2
El - OSBPF external type 1, EZ - OSBPF external type 2
i - IS-I8, su - IS-IS summary, L1 - IS-IS lewvel-1, LZ - IS-I8 level-2
ia - IS-I8 inter area, * - candidate default, U - per-user static route
o - ODR, P - periedic downloaded static route

Gateway of last resort is mot set

172.31.0.0/24 is submetted, 2 subnets
IA 172.31.2.0 [110/1563] wia 10.1.1.1, 00:12:35, FastEthernetl/0
IA 172.31.1.0 [110/782] wia 10.1.1.1, 00:12:35, FastEthermetDd/0
10.0.0.0/8 is wariably subnetted, & subneta, I masks
10.200.200.13/32 18 directly connected, Loopback0
10.1.3.0/24 is directly comnected, Seriald/0/0
10.1.2.0/24 [110/7TBZ] wvia 10.1.3.4, 00:12:35, Seriald/0/ 0
10.1.1.0/24 is directly comnnected, FastEthernetd/0
10.1.0.0/24 [110/7BZ] wia 10.1.1.1, 00:12:37, FastEthernetld/0
EZ 10.254.0.0/24 [110/60] wia 10.1.1.1, 00:12:37, FastEthermet0/0

(=] =]

o ononn

. gl 5w 03>
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Router — ID in OSPF

Lol w393 Sy ID L aswliow Su shls OSPF aswg g )y Ja> S yig, 5l plas ;o 1 Router — ID
35 539y »®. 33,5 (sw Uy IP Lw,sl @ auuiw , Dotted — Decimal cao,d 55 9 caowl (i 32 sac K aS

ool alued g5 95 ,> Lo Router — ID. 1wl (swo Router — ID @, asuwulg

' g sw wayyes Router — ID (g0, aw 5l

; 09wd ol WA ailg U g pudd s L wayysei |) Router — ID puwilgi (swo 505 9w L 1 Static 1

:.5)._5 oo 8 eslaiwl 390 awlioi uod

Router ( config — Router ) # EIGRP Router —ID A.B.C.D

, Loopback sla w,g; Use >9>90 Wjgo ,> 1 Highest Loopback IP — Address UP/UP 2

33,8 (s uasi 39, Awlini Vlgic @y Lpil @y bogyo TP w3l (558,55

, Loopback w,g) zud Usgu w,eo ;> ¢ Highest Non — Loopback IP — Address UP/UP 3

b udlg> 00u5S 4 gy awlicw Ulgic au (UP/UP ) Jled sla Interface «y bgsyo IP (VU

: OSPF aLwg,s wus,S Reset ;giw>

Router # Clear IP OSPF Process
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Hello Packet

Neighborship: The Hello Packet

afadjfjorgpoeru Router ID
39547439070713 Hello and dead intervals *
Neighbors
ArealD*
Router priority

Hello DR IP address
BDR IP address
Authentication password *
Stub area flag *

* Entry must match on neighboring routers

a4 |, Hello sla aiw )L Sy aul 10 ,a Router g0 (swo Jled o Sy Sg, OSPF JSig,y aS (sulo;
»9, ;| Hello Packet zus aul 40 xSl Ulboj ;> aS ()90 15 9 LS sw Jlw)l wbued Slayig,
osly Lasin cowl oduy JSuiw Lles aS Syg, S ulgic @ Router ol sguin @b,y Gl

Y WV V)

39, bwgi O J3Is el (w3 p 1S oo wdl,s lued g, ;31 Hello Packet U g, <Su (sadg
. 3905 s> yig, Ul L ©y9lzxo alal, 5,158,

(*) oliw b ol sy wiglxe adail, )18, wp> Hello ply 55 aS uld ol VU JSow s

. Cowl 00ui )l3%keMe
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: Hello Packet <5 ;> s9>90 wilcMbl

m  OSPF Router ID
B Stub area flag

B Plus the following interface-specific settings:
Hello interval

Dead Interval

Subnet mask

List of neighbors reachable on the interface
Area ID

Router priority

Designated Router (DR) IP address

Backup DR (BDR) IP address

Authentication digest

: Hello interval
. oewl aulb 10 LSSL.\M VAN ,> Hello L')Lo)' (WRV)

. Gl @b 30 Sgluwo WAN 3 Hello 0loj o

: Hello interval Ulo) juei jgiw>

Router ( config —if ) # IP OSPF Hello — interval seconds

D paian puilei (s 505 sews U | Hello Uloj 5laso
Router # Show IP OSPF Interface type mod/num

: Dead interval
. owl a6l 40 (suxs Hello time U 4 L Sgluwo VAN > Dead ulo; waw

 Cowl 4ol 120 (suxs auli 30 G4 L Sglwo WAN > Dead uloj wan
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: Dead interval Ulo; e Hgiaw>

Router ( config —if ) # IP OSPF Dead — interval seconds

: Subnet Mask
Subnet p® g Subnet mask pb ) 3wl aSn o > WL us LWl uly ed L g, 95 ,d 5> U

(2wl by 2L Y, 95 ;& number

: Area ID

39 JaSiii sSuluod U ol Area S5 > ub Interface o> ,a

: Authentication Digest

Cdd o JiSiis sSlued oo b yig) 95 55 Uy il W90 53 9 SISy Cugd LSS S

: Maximum Transmission Unit ( MTU )

aS . < 1500 U cowl uly of o513l g 5,05 51,8 WoHello Packet ;s aS cawl (suld ol 51 sSo MTU

Glwod yi9) 95 w > MTU lase U, >9ui sw o3liw,d 3 auV 5l aS wowl (sulData lase oxids wlaw

. 3,85 (sw y JSiwe @y Exchange Topology al> 0 55 ailo by S aual il

: MTU i jgiw>

Router ( config —if ) # IP MTU number IP  JSigy Sl

Router ( config —if ) # MTU number o JSbg,y and Sl
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Authentication in OSPF

SS9 ol 5l oslaswl L OSPF slayigy « 351> wusd (sow)y awsy @ o)Ll Authentication w,le
ply 02iS Jlw)l oBiws ugd oy U o138l g, 105 Seuw 5l Lol ol pKid 5> awlgi sw

1 5,5 sw 0,p0 Authentication pl=il sl walizo Givg) auw ;I OSPF JSig

+ Type 0 ( No Authentication )
+ Type 1 ( Clear Text)
+ Type 2 (MD5)

Ui )90 U 1y cus S8 aud ol a4 Sil auS eslaiwl Type 0 5l audlgs (o aS (Ni90 5>
1wl Jled Authentication (siloy )31 . auS (swu oslasiuwl Authentication (sS3.9 31 OSPF sla,ig, (2,9
F o35 Type 0 wll> ay (susy 02,8 G > @ Vlgs (s 05 seiws b

Router ( config —if ) # IP OSPF Authentication Null

23508 plol b 5 Sl SaiSy puS oslaiwl X505 £95 95 5l pudls= S Lol
Type 1:

Router ( config —if ) # IP OSPF Authentication
Router ( config —if ) # IP OSPF Authentication — key String

Type 2 :
Router ( config —if ) # IP OSPF Authentication Message — Digest

Router ( config —if ) # IP OSPF Authentication — Digest — key # MD5
String
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: Area S, Sg, » Authentication s;Lw Jled jgiw>
Router ( config) # Area # Authentication [ Message — Digest ]

cpaS Gy | auldS S5 S5 e Gl Sgy b pus)S leel 1) YU Hgiws (a8

11 Jbwo
Router ( config) # Interface FastEthernet 0/1
Router ( config —if ) # IP OSPF Authentication
Router ( config —if ) # IP OSPF Authentication — key Cisco

12 o
Router ( config) # Area 0 Authentication Message — Digest
Router ( config) # Interface FastEthernet 0/2
Router ( config — if ) # IP OSPF Authentication — Digest — key 1 MD5 Cisco
Router ( config —if ) # IP OSPF Authentication — Digest —key 2 MD5 Router

P aass

oslaiwl OSPF aLwg,y ,> Authentication sl oans aislw AdS sl iy 2SS Guyile> 5l ainosd

DU (SO

s o oslawl e g5 iwlos Hgiw>

Router # Show IP OSPF Interface type mod/num

sl adlgs wlis |) OSPF sl ,ig) uw whglxo adauly S)1,8, @y bgy o OMSLie 59>9 505 Hgiwd

Router # Debug IP OSPF adj
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: DROTHER ¢ BDR § DR s g,

Aulti - Access Metwork

|
OROTHER DROTHER DROTHER

: Designated Router ( DR )
S wlxil @ pladl dyig, pusS )=l LAN asle Multi — Access Sl aSiui Sy, 5 |) OSPF aS (s6)5.0 5>
Ulod S ,ig, Gwle wleMbl Usli ;s |, ol yuss aS auS sw Designated Router ( DR ) ol @ g,

: Backup Designated Router ( BDR )

)90 5 - 3l Sk 5 ) DR 5,Sloc jesaws Wy 4 g 0390 DR ig) Sy (suusSuls Olgic @ 5ig, ¢l

: DROTHER

. 35S _so DROTHER iiwd BDR @ g DR @ @S aSucis J51s 1505 sl g, @
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S
BDR ¢ DR sla,ig, @ Multicast = 224.0.0.6 w)sl (as,b 31 DROTHER Sl ,ig, 5l aSucis 55 Ol

L LD (s 3 B9, aed 4 Multicast = 224.0.0.5 w5l L BDR g DR Slajig) 9 Sgui swo 03l s

ALL DROTHER DR
~ —
-~ -~
U R L e
<€

Multicast : 224.0.0.8 Multicast : 226.0.0.5

S
OSPF g ‘

D Cowl ) Wye0 95 a0 BDR ¢ DR dL&pg,m

t Jgl g,
@ Lol awly aSuin S yig) aed w > |) Router — ID (VL aS Syig) 8 Uo,9 U Wigo U
9, Ulgic @y il Byig, auds o 5> YL DR g, 5l 3y ol Router — ID aS S,i9, 9 DR g, wlgic
. Mg sw wlsl BDR
RIS UMY
5,90 3395 59y 3 |y 505 seiws Bl (iws W)e0 4 pud s b i [, BDR L DR g, pudlg=y S
: oS Jlacl

Router ( config —if ) # IP OSPF Priority #
cowl 1 sae (539 G aS pusS oslaiwl pwlgi s |, 255 6 1 o Sdac : #
PSS

. 330 () (s BDR 9 DR sl o, Point — to — Point Sla aSs 5
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Network Type

: Network Type ¢glgil

Point — to — Point Network

Point-to-Point Networik

e =

Dynamic Neighbor ship
No DR & BDR

I0S
Only 2 Nodes

Broadcast Network =

A Broadcast Multiaccess Network

P aSw wluogas
Dynamic Neighbor ship
DR & BDR
I0S
Mach Than 2 Nodes
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NBMA ( Non — Broadcast Multi Access ) ++

A Nonbroadcast Muitiaccess (NBMA) Network

R1 R2

l IP1 ygl ’

( N

f/\ (NBMA) \

. (Frame Relay)

(ATM)

/ T /\

Mf IF‘3 P2
-y

P aSw wheogas
Manual Neighbor ship
DR & BDR
Hello time : 30 s
Mach Than 2 Nodes
IP Unequal Range

Point — to — Multipoint Network

Point-to-Multipoint Network

Frame /
Relay

/1/\ ’/\
,—-._.\f' IP3 ~~7

ng ' IPa) /F-t'4 '

Manual Neighbor ship

DR & BDR
Hello time : 30 s

Mach Than 2 Nodes
IP Equal Range
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: Network Type (s j9iw>

Selecting the OSPF Network Type for

NBMA Networks

Router (config-if) #

ip ospf network [{broadcast | non-broadcast | point-to-

multipoint [non-broadcast] | pnint-to-pcint}]

+ Defines OSPF network type

OSPF over NBMA Topology Summary

D Cowl 05,5 atulan pd b g ool wluw |, Network type glgil 55 Jga>

NBEMA Preferred Hello : RFC or
OSPF Mode Topology Subnet Address — Adjacency Cisco
Full or partial Automatic, 3
Broadcast mesh Same 10 sec DR/BDR elected Cisco
Monbroadcast Full or partial Manual
(NEMA) m egh Same 30 sec configuration, RFC
DR/BDR elected
Point-to- Partial-mesh Automatic,
multipoint or star Same 30 Sec no DRBDR RFC
Point-to- i Manual
multipoint pargfa;::ash Same 30 sec configuration, Cisco
nonbroadcast no/DR/BDR
Partial-mesh or - .
. . . Different for Each Automatic, ]
Point-to-point star, using . 10 sec i Cisco
subinterface Subinterface no DR/BDR
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OSPF Packets

RS .\.&|9.> oslaiwl LS\JLJ).HM lJ9.L>,- Update 9 Ls\il_w))'g).; l5|)._1 OSPF ,JSJg),g

OSPF Packet Types

DBD : Database Description

LSR : Link-State Request

Link-State Update

LSAck : Link-State Acknowledgment

wvlbwlow 5l a= 9 1w adlgs> luod Sld g, swlbwliow a )58 g, Su ply ol 5l oslaiwl L : Hello
c 39 (s 5185 wglze alayl, il G

)8 Csaw,yw 3590 g, Sy LSDB Jga> wleMbl usgy Update L wsgs j9, @0 oy ol 5l oslawl L : DBD
9,8 aslgs

c S o vl oleMbl ol cawlgs)> g, wbw 5l ply (ul JLw,l U g, < @ LSR

oleMbl LSU ol 5l oslaiwl b g 1S csw Jluw,l LSR ply cawlgs)s b yig, aS 3oy adles (sl : LSU

Sl LSACK ply JLw,l b ely 0aisS wdl)s ,i9, DBD , LSR , LSU e ply wdl)s 5l a=s )9, : LSAck
.3, aslgs a0l |, Al 2uxo 8l ply 0SS JLw,)l i,
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: OSPF awgyy J>lyo

The Srages of Updarimg the Rourers About the Network

Chovin
=
\
25060
Init
—_— Hello H__'-:_A;_‘_
o S
2500 7200
Jway
&y - =
Helle - I'm 7200 l
2500 | kniow these neighbars 7200
{includes 2500}
Exstart
— —
" o
“fow are the master I'm the master because my
2500 because my interface is nterface is 171.10.10.100/24 7200
171101010024 bzt us use DOP seq# 4 to start
Exchange
— —_—
- -
' ' Here is a DOP with my links I ‘
2500 - 7200
Here are all the links
m iy database
Please can | have more information
on the fiodlowing links . . .
Loading
Iﬂ—;__?; I“:-’i-—-
' Cio you have any more information? - '
2500 I'm still waiting for . . . 7200
Full
I ' I'm complete - I '
2500 | have everything 7200
—> Init—> — - — -
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' Jol al> 0
JS9, Sau,Sy a5 (g 5 9 wd,S adlgs 1,8 Down s > wak Jled 5l as Router A al> 0 ol >
JLw)l @ g9, 1l 00 yaxuiw OSPF Saiu,Sy 5> aS Sle Guwd il uyb 5l 9, ol Sq, , OSPF
Router A aS 1uS (sw 0adliio AuS a>gi ) g @ . >,S Adlgs Multicast w90 a4y Hello sla oly

. 2wl wsw Router B sl Multicast w90 @, Hello oly JLw,)l JI> >

Establishing Bidirectional Communication

172.16.5.1/24 172.16.5.2/24
E0 E1

— | Down State |
= Hallo I am router ID 172.16.5.1, and | see no one. > t0 244.0.0.5
| Init State |
Router B
Neighbors List
172.16.5.1/24, Int E1
| ter ID 172.16.5.2, and | 172.16.5.1. -
Unicast to A «—— " " one s Hello i—
Router A
Neighbors List

172.16.5.2/24, Int EO

| Two-Way State |

P p9> A> 0

51 Sy Router B g sgui (sw widly,> Router B lauwgi Router A @y bgs,o Hello oly a0 ol 5>
wiyloo 9 Udg ULWSy W)Hgo > 9 3,5 Jdlgs> S> Hello oly )5 As o,lois 9 Area ID alo> 5l |) Wadals
aslol >¢> Neighbor Jga> ;> aylued ulgic @ |, Router A wlaxiiw Router B ks oul oawls
. diw,9 sw Hello oly Router A @ g 5,5 adlg>

PSS

Topology Change 1)l (8> >guin JuSuiti sSuluwod 9 dicw,i tWo —way al>,0 4 ,ig) 95 aS (silo; U
C D> pll

@ ;L Ethernet wVlail ailo Al Broadcast ggi i Ll o Sid 9 Wyig, ow bli)l a8 (sijeo s
Syig, « digles ;1,90 BDR g DR L wjslxe bl 1b aSiois Sladyig) audS 9 il s BDR g DR Gl
wlxwul Slave Router ulgic @ ;3,5 jig, 9 Master Router ulgic @ 3wl Router ID 508 Shyls as

BT SV V)
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Discovering the Network Routes

E0 ED
172.16.5.1 172.16.5.3

Exstart State
DED | will start exchange because | have router ID 172.16.5.1.

[—]
No, | will start exchange because | have a higher router ID.[~__~

Exchange State —
Here is a summary of my LSOB. —
+ DED

—
~_—~"] Here is a summary of my LSDB.
DED

L J

P pgw >0
dlgs> Jugs, dyg, w Database Description L DBD Sl oly W 9lxo all) )80 0lbl 5l as
5l Sl avMs Jolw g i aslgs> oslaiwl LSDB  Jga> Usgs 59, 4 (saw,y wup> DBD Sld ply.aw
Sequence o,lou Shls aS wulos wdl,s |, DBD  ely yig, Sy aS (sdy80 55 9 duiwluo LSDB  Jga>
JLw,l yg, Sly LSR ply & JLw)l U J il synas oleMbl Jols (o 2l s,5YL Number
oduol Loading State al>,o ¢ul 5,5 adlgs> 1) (suljuno 1> wleMbl JLw,)l Slolss DBD  ply 0aisS

. 39U (S0

Adding the Link-State Entries

E0 EO
172.16.5.1 172.16.6.3
L8k T e ey LSKek|
an or e inrormaton
Loading State

[
| need the complete entry for network 172.16.6.0/24. R

—
Here is the entry for network 172.16.6.0/24.

—] ) )
m Thanks for the information! N
Full State
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03iS JLw,)l Sy | oo wowlgs)s wleMbl LSU ol 5l oslaowl b aulos @dl,s LSR oly yig) o (sudg
@ > wleMbl 5l oslaiwl L 1) 593 LSDB Jga> LSU  sauuS dl)s yig) 9 5,5 adles> JLw,l LSR oly
S o Jla)l | ass @by s> @ ply aSil  svuo LSACK ol S5 9 aSio il 59,

LA
dlgs> Area L aSew JS 55 LSDB wleMbl 1 sl anMs Lail ay pladl OSPF JSig ) LS, asuds 30 ,8
.S

Faowl s Wl @ )00 L aSius Sleyig, wusog Multipoint sl aSiud s

L DROTHER sla,ig, sJg 15,8 sw 9 tow — way s> s had ;5,08 UL DROTHER  sla,ig,
. 39,5 sw L8 Full wJl> ;5 BDR ¢ DR sla,ig,

P sy
Cowl 0anw JuSLiws LSA osslass 5l LSU s ely
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LSDB : Link State Database

Sigdaugi Joa> Iy 5y oSy MolS wleMbl shhls 1,y 51,8 Area S 31y s aS suld b, swolod
owl oonw JuSiiw LSA 1 sl acgoxo 51 LSDB Ulod L S39deu95 Jga> . ool (s >
S9, » SPF puin,98l Jlocl au ol08l Lig, ,a walio xolio a4 (spiio S o gy owlxo Hohio

L AD> (sw L8 Routing Jga> =1 )5 15 oan (sulwlicw Sld juuwo 9 05,5 LSDB Jga> wlhgixo

: Ll o OSPF s oslaiwl 5,90 SWLSA glgil oaids> vlin 5 Jga>

LSA Types

1 Router LSAs
2 MNetwork L5As
Jord Summary LSAs
5 Autonomous system
external LSAs
6 Multicast OSPF LSA
7 Defined for not-so-stubby areas
g External attributes LSA for
Border Gateway Protocol (BGP)
9,10, 11 Opaque LSAs
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! BLSA glgil 5l Sraizo wlxngs

9 b adlgs skl Area ol Jsbs sSlayig, 51 So Lo bhawgi Area o J3Is 55 LSA ol

ESo s wlw, o g, plw eMbl a4 ) b9, Sld gl b g, wVlail cussg | LSA
Area J=>Is> g skl |, LSA type 1 oly S 590 dudlgs> )58 Area Sy J=Is OSPF sla,ig, | type 1
Sld,ig) 9 ol Adlgs> 59>9 a4 NBMA ¢ Broadcast sla aSi ;5 DR & (auyb 51 LSA ol LSA type
Area S J=Is ;5 9 skl DR (au,b 51 LSA type 2 . 5,8 auslgs i |) aSin ol a0 Juaio o
A AdlgS p e
SArea Sl yig) 9 o I Sl avMs Jolw 9 3ub adlgs> SlABR  yig) laawgi LSA 0l L5A type
- 2ol w0 ABR g, 4 Juaio >
&llo ASBR ig, S, ;1,8 J=o 5l oly ol 5l osleiewl L OSPF Domain > gsly sla g, LSA4type
e U9l 50
&dw |, As ;l g, L OSPF Domain wg,u S o 9 sl ASBR Sy (guyb 51 5 g95 LSA SRl
. 5,5 aalgs >
LSA type
. wd,S adlgs 1,9 oslaiwl )90 Multicasting >,Sloc wp> LSA ¢l 6
_ LSA type
ol 5l LSA type 5 JLw,l s> @y ASBR 55,5 uuei NSSA Ulgic @, Area Sy aS (sd)9.0 ) .
. 8,S Ao 0,0 ply E9)
|, BGP g OSPF sla bu=o @ bgi o (s>, SlaAttribute wsis> )5 WLSA l ggr ol R
3555 (i )ly8 oslaiwl 5,90 9w Sla g 5> Med aS 5,8 asles ay s °
i LSA type
Sy BLSA Gl 5l oSuuw Wio . 3l 030w 955, OSPF oaul Slas S ¢ syl sl LSA ol 9,10,
3,5 adlgs> oslaiwl MPLS Sl aSow 11

Email : Koliji_Cisco@Yahoo.com / (s« 2alS (eadl /| www.commandsource.org Page 105



mailto:Koliji_Cisco@Yahoo.com
http://www.commandsource.org/

LSA Type 1 : Router LSA

LSA Type 1: Router LSA

Area1

i R e W]
- —

Internal Internal

==

1 Type 1

B
™

* One router LSA (type 1) for every router in an area

— Includes list of directly attached links

— Each link identified by IP prefix assigned to link and link type
» |dentified by the router ID of the originating router
* Floods within its area only; does not cross ABR

a4, bgs o RID Sy, 5l g, ublwliow ghio @y 9 590 (5w 00U 30 Router LSA oL @, LSA 5l g95 ol
Sy |y Ol Gagw 9 05,5 393 Sl LSA type 1 S5 sbul @ ol38 g, 18 . 3,58 (s 518 oslasiwl 3,90 Ll
Slayig, |y 595 LSA type 1 ,ig, Ko aS iy ol .« LSao Jlw,yl Area ol 5 g8l slayig, ;S0
. w8 o Area Ulod > g8ly Uluwod Sld,ig, LS @ 1) by ol s Ll 9 05,5 Jlw,l 593 @ luosd
)90 LSA cdl,s au plasl Area ol Jsls )y g8ly Sldyig, aod aS 1S (sw |y aolsl suls U, ol

b owl y wleMbl Syl oauiw ;9 yig) ID L acwlicis ,» 0gMe LSA type 1,8

9 IP Jobi ply ol cowl osliews Blail DR g, wlsil awg, il g, 55 aS LulaInterface

Ohgiws (5>9,3 55 B Lund il ol 391 Idlg> &)yg) Ulod @y by, COst olyod U Gunsd il Ul Swlo

Ao Adlgs osly wliw Stub sla asuw Ulgic @
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boiyo IP Joli ply ol + caowl 03681 Blail DR g, wlsisl abwgy il g, s aS sulalnterface #
. 1wl wsw Transit Network < vlgic @ 010 sU Jlasl aS wowl ol ;5L aS 0595 DR g, @
3505 Byb 5 Syig) bol wowl oslian Blail DR g, wlkil alwgyy il Sy, 5y aS (ulalnterface

P sy
o a4 i 32 sac Kl oslaiwl U ) LSA type 1 oly S, OSPF - JSig, WLSA glgl 1505 @ awui

RID >¢3 sl LSA type 1 slxil oKis ;> ,ig) aod . 1Suw S,1i860 Link State Identifier ( LSID )
35S sw ks ) LSID ulgice a4 | 595 @ by o

P aass

Area ;| plaS & i3l a4 ABR Sla,ig, ol 05,5 skl |, LSA type 1 &S Lo Area S5 sl sla g,
Ulod Slacl a4y s LSA type 1 ¢l 5l plasS ,a.00les o skl 595 sl LSA type 1 S Juaio Sla
LSA swloi il (s 395 Sl RID & shyls i Wyig, aSil Juds @ Guixod .+ 9. (s JLw,| Area

. >g Ldlg> RID Uled Jol> oaui skl slatype 1

Area 34
T T T T T T T T T T T T T T T T T T T T T T T T T T T M e e e e e e e e e e e
i }J’ 3
| |
| Fann . 155-.-5%:.1 I 5WH I
] - 3
: TETEl gl — — — — — — “.\“*lf}’f-h i |
I BT o H/“I A :
| 232 - ;‘? - I |
| ™~ —_ rn 1 ) I
| ST —_ - 1z 1] |
| Fann ST~ 44— N i e Hy I
| [T Al ~ L7 i i
: 5:\-1::? - p < P ”: = Data |
1 ~ o< I Jcenter |
R ~ | Swa
“"'-..“' o~ S~ N ~ 1l Subnat |
SN ~ I 10.10.00.0/24 :
~ —_

—_—————————— < T~ - Fa‘*_';-; 1 |
/ BOL1 . e ~ NERN !
| 155 -~ I - I
I = e ~ i'lb el 772 |

Fano (= —— —
l ol sl T T T o — Wi = I
| 2 - "|F!2 ggl: |
L&
|L ~ |J'|_ Ifl
S
N = A ~
Area b Area 0

I, 0l g 05,5 593 Sl LSA type 1 & skl @ pladl Area 5 J3Is Slayig, cswlod YU JSoi @ a>gi b

yigy Sy Shls L Area 5 5> Bgd JSoiw > Jlio sl . aiuS sw Jlw,l Area Olod slacl X5 a
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. <owl (RID 1 2.2.2.2 LR2 59,9 RID : 1.1.1.1 L R1 g, ) ABR )ig, 95 9 RID : 5.5.5.5 L (sd>Is
Jlw,l ;505 yigy 95 @ |, ul g 05,8 Area 5 sl LSA type 1 & skl @y oladl ayig, ol 5l oIS 1o
S wygr SLIs R5 yig) . dgu aidlgs WSy LSA type 1 sac auw Shls yig) auw 1 azuis ) . A6S sw

il o Jled b whgy ol s Sy, OSPF JSGg . aS sl sw Fa 0/0, s0/0/0.1 , s0/0/0.2

. owl 000 Juaio R2 9 R1 sSla g, @y Point — to — Point sl juwd sl LU RS g,

t 359l w5 wleMbl Olgi (s Wlhgiws (v>9,> @ ae>lo U (IS clls s
. b w0 5.5.5.5 L uly as R5 jig, g, ;5 LSA type 1 @ bgs,o LSID =
» Gl SLwlo 9 Gw)ysl oy wlin asS Stub aSus U Jlail sac aiw 39>9
£9> Jlail 9 1.1.1.1 L ulu ID LR1 g, L Jgl Jlail ) 1 ayluwod Sa g, L Jlail sac 95 s59>9 #+

} 39 (s 03l iwles 505 (8>9,5 pwizs |, Show IP OSPF Database ,giws had 3

0SPF Router with ID (5.5.5.5) (Process ID 5)

Router Link States (Area 5)

Link ID ADV Router Age Seq# Checksum Link count
1.1.1.1 1.1.1.1 835 x20000002 @x0Q0EBDA 2
2.2.2.2 2.2.2.2 788 x20000002 Qx0082A6 2
5.5.5.5 5.5.5.5 787 0x 50000004 Dx0063C3 5

Summary Net Link States (Area 5)

Link ID ADV Router Age Seq# Checksum
10.10.12.0 1.1.1.1 83s 0xB80000001 @x00F522
10.10.12.0 2.2.2.2 787 0x80000001 @x00D73C

H9iwd (>9,3> 5> . bl sw RS Jawgi oaui (sulwlics SWLSA I Sl avMs sauds Ulin Ygd Hgiwd
Lw . s adlgs LSA 0l @y bgyyo LSID [,y 9wl 0aui 03l wlin alBlas Haw &5 55 LSA ,a Bgd
J=Is 55 39390 SWRID [,y cowl oasi o3ls Giwlos i Ky seiwd il x93 5> aS Syaw

. 1wl s LSA type 1 LSL@,OLU
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D 39 w03l Giwglos 15 s>9,3> puwis |, Show IP OSPF Database [ Router LSID ] gicws )3l

Rs#show ip ospf database router 5.5.5.5

0SPF Router with ID (5.5.5.5) (Process ID 5)

Router Link States (Area 5)

LS age: 796
Options: (No TOS-capability, DC)
LS Type: Router Links

Link State ID: 5.5.5.5
Advertising Router: 5.5.5.5

L5 Seq Number: 80000004
Checksum: @x63C3

Length: 84

Number of Links: 5

Link connected to: another Router (point-to-point)
(Link ID) MNeighboring Router ID: 2.2.2.2
(Link Data) Router Interface address: 10.10.25.5
Number of TOS metrics: @
TOS @ Metrics: 64

Link connected to: a Stub Network
(Link ID) Network/subnet number: 10.10.25.0
(Link Data) MNetwork Mask: 255.255.255.248
Number of TOS metrics: @
TOS @ Metrics: &4

Link connected to: a Stub Network
(Link ID) Network/subnet number: 10.18.5.0
(Link Data) Network Mask: 255.255.255.224
Number of TOS metrics: @
TOS @ Metrics: 1
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Link connected to: |another Router (point-to-point)
(Link ID) Neighboring Router ID: 1.1.1.1
(Link Data) Router Interface address: 10.10.15.5
Number of TOS metrics: @
TOS @ Metrics: 64

Link connected to: a Stub Network
(Link ID) Network/subnet number: 10.18.15.0
(Link Data) Network Mask: 255.255.255.248
Mumber of TO5 metrics: @
TOS @ Metrics: 64

39, Jawgi 0o (swlbwlbicw SWLSA @, by wlds> (swlod Wi o3l Jawles cucl B899 Hgiws Syl
51 Lyl LSA type 1 sla ol J5Is 55 39590 wleMbl solos 51 oslaiwl U . ad aslg> 5.5.5.5
|, ;50 Sl oKiws U Jlail g9i 9 aSuis S3edaugi 5l (sulowss aiilgi (s dyig, , R5 9 R2 g R1 sla,ig,

- Aiulos pow 393 s 5l

D cowl Area Ulod @y bgy o aSuui Siglougi 51 Area 5 s g8lg S ,ig, Sy oauds> wlaw ; JSow

Stub
Subnet
10.10.6.0/27
ighbor 1.1.1. ighbor 5.55.5
[ P ITIN it
R5 555 R1
10.10.15.0/29 Stub Stub
____/" 10.10.15.0/29
Subnet
10.10.25.0/29 neighbor 2.2.2.2
10.10.25.5
alE ighib
neighbor 5.5.5.5
> < 10.10.25.2 R2

Stub
. Subnet

10.10.25.0/29
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LSA Type 2 : Network LSA

e
c— o
- — —

Internal Internal Internal

- One network (type 2) LSA for each transit broadcast or NEMA network in
an area

— Includes list of attached routers on the transit link
— Includes subnet mask of link

= Advertised by the DR of the broadcast network

- Floods within its area only; does not cross ABR

590 55 bogaze 3ls Ll Gwle wVlail 9 sg @ by wleMbl couals Hlasl ) a5 SPF pu,e3l

oL a4 sols S ply 3l OSPF aS wowl jehio uod @ . LAN alo Multi — Access sl aSw

S 5> 9 LS JLw,l 9 skl DR g Jasd |, LSA Type 2 .5,.5 (sw 0,p0 LSA Type 2 | Network LSA

9 Jiogas |, Multi — Access sla aS.w Mask ailgio LSA Type 2 L ,50s Sla,ig).59.0 (s puiniio Area

Router # Show

C DS pacdw | aSow ol slejyig, slass

IP OSPF Database Network DR — IP — Address

sSWa
Subnet
10.10.09.0/24

P Data
= coner

e

w|ﬂ5mb@.ouuLw)>)§J.LSJbLAN O,e0 Su Bub 5l R4 9 R3 Sla g, ads (s wlins Bgd S

. diglos 39> LAN w,9s Sg) ;5 BDR 9 DR Sld,ig, wlxil au eladl ;50 yig, 95 U au adles cucl
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Ul Priority ol aS (sujg0 55 . S w5l |, BDR ¢ DR sla,ig, wlkil alwg,y OSPF S,y
2dlgs 02535, DR Ulgic @ 8,30 RID wsg Lls JuJds @ R4 gy ol 1 sae (susy Ol 05,9 iy ,lao
JSow. 5,8 adles> Fa0/0 Luwd il Sg, 5l LSA Type 2 ,Liwsl 9 skl @y pla8l R4 g a2y al>j0 55 . 2o

s owl Area 34 @, by, Siglaugi 5l csuloads 55

transdt 10.10.34.4
"lailiil|' -(ixizzji!!lllllll' ;

10.10.34.4
Type 2

transit 10.10.34.4

osl> wlos 5 wyeo @ Show IP OSPF Database Network 10.10.34.4 ,giw> (s>9,>

Y WLV

R3#show ip ospf database network 10.10.34.4
0SPF Router with ID (2.3.3.3) (Process ID 3)
Met Link States (Area 34)

Routing Bit Set om this LSA
LS age: 11641
Options: (Mo TOS-capability, DC)
LS Type: Network Links
Link State ID: 10.18.34.4 (address of Designated Router)
Advertising Router: 4.4.4.4
LS Seq Number: BOOSB8Q1
Ghecksum: @xAB28
Length: 32
Network Mask: /24
Attached Router: 4.4.4.4
Attached Router: 3.3.3.3

oo . A s Jwlos 10.10.34.4 L .l LSID U all, ;5 |, LSA Type 2 oly wlbgizxo VU ,giws
S oad e Hgiwd Slpil wouwd > awlyi sw | Juain S ,ig, @) bgs e RID

P aass
9 LSA Type 1 sla ply bhwgi Area o @ bgiyo Sigleigi aS wsS Ulgi (s Bg9 umlo azuii >
.b)ﬁ@owﬁ LSA Type 2
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LSA Type 3 : Summary LSA

LSA Type 3: Summary LSA

T
-

Internal

- Type 3 LSAs are used to flood network information to areas outside the
originating area (interarea)

— Describes network number and mask of link.
- Advertised by the ABR of originating area.

- Regenerated by subsequent ABRs to flood throughout the autonomous
system.

- By default, routes are not summarized, and type 3 LSA is advertised for
every subnet.

a Area S, 5l LSA Type 2 9 LSA Type 1 Sla oly wulad @ oladl o ABR  Sla g, aSiul 59>9 U
3 5S> SlaArea s 39>90 Sl aSuw 3l ol w Area Ko sl slayig, , Lles ;X0 slaArea
iy Ul LSA Type 3 s oly 8,5 L OSPF - JSigy 55 S)8 puix pl=il + aiowl aswls g Mbl
skl @y pladl Area S U3 s g3lg Sla aSiew I plasS o Sl @y ABR Sl yig) aS iy udu. ol
oU 5l aS AgSilod . S o Jlw,l WbArea 55 wow @ |, Ol g 05,5 LSA Type 3 oly <
Jlw,l ,3s sla Area @ |) Area U @ by Olsi> swlod B ply ol 1l vy 50 Summary LSA

.S .L&|9.'xi

ABR Ulgic w aS R2 ¢ Rl ey, aS cowl ol oxds vliv ,; JSuo , VYU JSis @ a>gi b
Area 3,5 sl LSA Type 3 sla oly wJB ;5 |, Area 5 )5 jig, 95 ol @ Juaio Sld aSew 1ol sw

J
o
LR
ks
' R
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Router # Show

S 35lg 1y 505 9w b Yo, Sg, 0 LSA Type 3 oxaline iy

IP OSPF Database Summary IP — Address

P asss

L oaisiw,9 g,y Ulgic @ 593 RID I3 @y pladl LSA oly o ws,S skl pKid ;5 ABR slayig,

Oaixod . S sw ply ol J>Is > (Link ID ) sJ3Is aSio @y bgs o LSID g Advertising Router

sl U515 55 39390 wleMbl . sgubr (s 058 LSA Type 3 s 55 3w cslsls aSids @ by o Sowlo

30 1) S0 slaArea ay bgs o Siglesgi U >3Lw s pdl,9 SPF aLwg,y Sl |y wlSsel il LSA Type 3 sla

WS GO ) Heiwd (89> A

R3#show ip ospf database summary 10.10.99.0

0SPF Router with ID (32.3.3.3) (Process ID 3)

Summary MNet Link States (Area 34)

Routing Bit Set on this LSA
LS age: 1062
Options: (No TOS-capability, DG, Upward)
LS Type: Summary Links(Network)
Link State ID: 1@0.12.99.0 (summary MNetwork Number)
Advertising Router: 1.1.1.1
LS Seq Number: 80000002
Checksum: @x3D81
Length: 28
Network Mask: /24
TOS: @ Metric: 2

Routing Bit Set on this LSA
LS age: 1109
Options: (No TOS-capability, DG, Upward)
LS Type: Summary Links(Network)
Link State ID: 10.12.99.0 (summary MNetwork Number)
Advertising Router: 2.2.2.2
LS Seq Number: 80000002
Checksum: @x1F9B
Length: 28
Network Mask: /24
TOS: @ |Metric: 2
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Area 0 ,5 aS /24 Sewlo L10.10.99.0 aSis g 03,5 JLw,l Area 34 @ wowl ABR g, Sy aS R2 s,
Ceowl 03,S &l | syl 1,8

: & LSA slaes Us,S S9a=0

L Lol . 2SS (o 3593 (sudl,s WLSA slasws US)S 3900 W I8l 9gSuww Sld gy Lo,9 Jiuw Wigw W
3 3900 LS Gl plil @ pladl g, akdls 2> 5l Guw sl 51 S,8el> jghhio @ Ulgi (5w 399 ol

yi vz S yig) Vsl 1wl Jboy a> 5l sk LSDB Jgas J=Is 55 oo S)lapSs wleMbl aS (si,9.0

ol algs uals aSuis ul,Sed e w 9 aslu 1) wleMbl S5 px> ol sl sublgs

aS wLSA s xSlh> Ulgiue dgui (s aiivgs OSPF Saiu Sy bu=o 5> aS 5 Heiows 5l aslaswl U

5,S pasedw |y S b, wlgi sw gy SO

OSPF LSDB Overload Protection

Router (config-router) #

max-lsa maximum-number [threshold-percentage] [warning-
only] [ignore-time minutes] [ignore-count count-number]
[reset-time minutes]

+ Excessive LSAs generated by other routers can drain local
router resources.

« This feature can limit the processing of non-self-generated
LSAs for a defined OSPF process.

Y]
33132 L wly | Lol Sowlo Hlaéo 9 3,u8 (s ,b 5> Host S wlgic @y |, Loopback S Guud yiul OSPF
U pud> i Point — to — Point «.J> « |, Loopback sla Luud il Network type b . 5,8 (s ,h
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Metric

Cost = 1000 / ( Interface Bandwidth ) === Cost = 108/B.W

Default Costs in OSPF :

OSPF Metric oasd il UL sl U9 il g9
10 10 Mbps 10 Ethernet
1 100 Mbps 100 Fast Ethernet
1 1000 Mbps 1 Gigabit Ethernet
64 1.544 Mbps T1
48 2.048 Mbps El

Jlasl U Sid s 05,9 Ui wygo @ Link Cost Vlod U Sud Gyl dwwl acsls asgr S| @ asss
wod Vb |y Jlail 95 ol Gyl OSPF - JSGg9, . 2l o wlw Gigabit Ethernet 9 Fast Ethernet
51 sekio ol Shy L auds Hus b Sud Metric acwlxo sl |, OSPF L3, awlgs (s lowis aS >, aalg>

S swo oslaiwl 5 Heiwd

Router ( config — router ) # Auto — cost Reference — Bandwidth 1000

w2d uluws, |, Gigabit Ethernet ¢ Fast Ethernet wVlail S0 OSPF L8 axan j9iws Us)S 35lg U
9 10 w;,l slyls Fast Ethernet wVlail 9 1 jivj,l sbls Gigabit Ethernet wVlail Js g 5,5 adlg=s

. >g0 Audlgs> 100 Jiw;,l sbls Ethernet wVlail
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P S axgi )y JSob @

Best Route
647 + 11 = 658
Cost 10 ’:-. Cost 647 '""“ —~—_ Cost 11 T3
' l Ha‘ ‘ 3 10.10.99.0/24
110+ "I"TF:'EGE
|
|
I -
~ 0
o
R4

R3’s Calcularion of Cost for 10.10.99.0/24

Cost ,laso U juwuwo 93 10.10.99.0/24 aSiw @ Wiw, Sly R3 g auSie oadliw aS jghilosd
Cost aSR3:R1: T3 ,iwn R3 Jig) yuuuwo 95 1 Cost awlxo U 5,5 595 Sj9Ja195 Jga> > |, welain
vl yaauo Jga> 55 9 1S (s Wil Huwo gy Ulgic @ | 5515 R3 : R4 : T3 o U G S,i0S

ADS (sw )8 dg>

D padd st |y OSPF alwgyy 5> Jled Sld Guwd il Cost lase pwlgi (swo ,uj j9iws b

Router ( config —if ) # IP OSPF Cost value
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P S axgi ) JSob @

Area 34 Area 0

Intra-area

Interarea

Route 10.10.99.0/24

l Ez‘ Best Route

R1’s Choice: Intra-Area or Inrerarea Roure ro 10.10.99.0/24
10.10.99.0/24 aSoiv @ Uaw, Sl R1 gy 5l walizko yuww 95 @S asumo YU JSii @ 0,8 oS5 L
39>90 S o (3a,b 5l 1ol )3 10.10.99.0/24 a4 (sowiiw> Sl Llgiuo R1 gy aiges Syl 59>9
aSow a4 Area 0 5l GiowdS b guew 9 00 Juasio ( R2 (sus=s ) ;505 ABR  jig, @ Area 34 J=3Is s
CAS o SySel> uld o i wlzil 31 OSPF - (lgd Lol .aow,s 10.10.99.0/24

Fsl,be Gailed

A sty S piia wwglgl Shls Intra — area S ,uwo , juwwo 8 @ bgs o Metric 5l Hhid,o L+
. 1wl w Interarea sla o

nonbackbone Area S, @ bgs,o LSDB  J>I> ;5 |, LSA type 3 oly S ABR ig), aS (silo; =

.\.AS._S\.D.._S\.A.AJSJWUTJ' D o (w0 5> Llos oo

S wo S5, @l intra — area Sa,we jga> pKid ;5 ABR  Slaig, Jol weild jwlwl 5
U sowyiowd Sl o8xd Rl gy aS cowl Ul [y 5 095 UGl (uixod. 1iuSwo S,l>ses interarea
R1 Jig) aS 5,.8 wsw plsl Juds (o L8 ol . s, aslg=s 0,ps interarea sl ,uwo 31 10.10.99.0/24
558 05p0 b @ g il cwlio Sy (subwlios @ 518 55 @ bgsyo wleMbl 5l oslaiwl b b

%0 SwArea 5l oaw, wleMbl
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Route Filtering

Filtering . 5,8 _sw pl=l Filtering Joc ASBR ¢ ABR  suss Sjro Sld,ig, Sg, p hsd OSPF JSig, 5>

c 35S W Wygo Ung) 9> a4 OSPF >

: Jol g,

LSA type 3 sla poly 0s,S Lo

Area & J=Is ay LSA type 3 S poly ,Liwsl 9 skl @y pladl 595 ilbg 5l (sSu Olgic au ABR Sl g,
0,518 wldoc )5 . 2lw, o Area ¢l eMbl @ |, ;s Area Sy J>1s )5 d9>90 Sl aSuiw g 03,5

3,5 pudlgs 5,,89l> ABR g, Jawgi Hai 5,90 SWLSA type 3 ,Lal

: ABR )59, Sg) » U)S yilid i

Router ( config — router )# Area number Filter — list Prefix name

{in| out}

OH80 5 9 03w il ply deny  Liol)l wsgs Lls Wigo ;> aS 5,ls glus| Prefix — list Sy @b Bgd Hgiws
-8l adlgs il o3> ply 30 Permit uiol)b 5l oslaiwl
|, ply Jawl o> yolh ool - cowl Bed Heiws Slgil j> out b in pusw « W yol)b Guyiopo 51 Sy
1 aS U)e0 e . IS (s Ulo Cowl 000 pasdie Hgiws > aS Area Ul 3,90 3

S39)9 S ply US)S Hilud 9 Lsowyyr W plI8I yig) 5,5 (5w 518 eslaiwl 5,90 1N yioh)l aS (silo; *
c 3,5 adlgs Hgiwd > 0L ok Area @

S ply 0SS Jld 9 awyy U plABI gy 3,3 58 oslaiwl 3)e0 OUt ioll aS (o > *

3,8 adlgs> Hgiwd > 0Ll axwiw Area | (s>g,5
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area 0 filter-list... in

Area 1 Area 0

Subnet 10

Subnet 111

area 2 filter-list... out

Subnet 12

Area 2

Generic View of Type 3 LSA Filrering

LSA s ply swloi ABR1 g, U aw adlgs> cucl, Area 0 Filter —list ... in ,giws VU JSoi @ a>gi U
plxil Sl g sowyw Area 0 a 39,9 p5id ;5 |, Area 2 g Area 1 ,5 >9>90 Sld aSuw Sol> type 3
aSu Sy JSow ol 5> Area 0 Filter — list ... out jgiw> Huwizeod 2> HL8 L a0 US,S
LSA type 3 S oly saw,p @ pladl ABRL Lig) aS iy ¢y .- 505 55,05 Area 2 31> 5> 59>90 Sld

._LLSQ\QLQTUD)S)ﬂ,,QchpL)ﬂgJASQ\obgﬂ@oa)BAreaz )'|GS

Distribute — list ;| oslaiwl L Routing Jga> J=Is ;s Route | (s S,.8,1,9 51 S,.86l> & 095 g,

5 ol SWOSPF Route wsls 5158 51 G 5,8 jou=o |, )9, 51 plaS ,d Ulgi (w0 Givg, ol 5l oslawl b
sl le Gugy ool 5SS 0, S (sSiug . ALS S,lasgs Routing Jgas 1>

. 3,l25 LSDB wleMbl ,Liwisl @iy Syl gy ol

. 53,5 swi ASBR g ABR sla,ig, 31 (sJluw,l SBLSA 5 Syusi gud 590 vucl Gugy il

)8 56U =i 5w SPF piu,e8l liwgi walizo dwoléo @ (spiio S jwo iy wlkil alwg,y *
855 adlgms
a pla8l 55 b g 1wl awls |) Routing Jga> J=Is @y e S5 0938l 1ad OSPF g, Sy aS (suloj
wsls 513 51 5e) ol il 03900 OSPF  sauu S bu=o J>Is ;> Distribute — list in giw> s>l

. >)S adlgs S)lssgs> Routing Jga> S 5> Hhbi 590 aSiw
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R1 R2 R3
IP IP IP
Routing Routing Routing
Table Table Table
distribute-list distribute-list distribute-list
in in in
SPF SPF SPF
LSDBE |« »| LSDB |« »| LSDB

- OSPF Filrering wirh Distribure Lists
Joa> )5 (sJg g sw ,idad Routing Jea> 5l o Distribute — list  jgiws Sh=l U aass

. 2,Is ,1,8 Topology

: Distribute — list L w>,S ,iud jgiw>

: Access — List L
Router ( config — router )# Distribute — list { ACL — Name | ACL — Num } in

: Prefix — List L
Router ( config — router )# Distribute — list  Prefix Prefix — name in

: Route — Map U

Router ( config — router )# Distribute — list Route — Map name in
5,05 3929 i el 5l eslasw! lSel Lpss (99 Hgiws 5> & S
Sld aSui Jg 039 Routing Joa> J=Is 5y 5,18 @ 58 Permit  jgiws U guboio Sld oS
. Mgl swu wws Routing Jga> > Deny  giws UL (gudnio
3,90 55 B0l ul bl ul 53 aS 5,5 pud sl SO Usges paxiire @ pladl Olgi (sw Heiws Slpul )

c o adlgs Jloel 9 (w000 pasio Gad il
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Summarization in OSPF

s« 35Lw sw pdld ASBR 9 ABR e yig) S, v Lpis |, Summarization elssl ulSel OSPF  JSig

-l Hlsye5 0 (b, LSDB whgixo 3l L Area Sy J>Is Sa g, (swolos

: ABR )9, Sg, » Summarization plxl

Using Route Summarization

Summarization
Routing Table for B LSAs Sent to Router C
172.16.8.0 255.255.255.0 -
172.16.9%.0 255.255.255.0

172.16.10.0 255.255.255.0
172.16.11.0 255.255.255.0
172.16.12.0 255.255.255.0
172.16.13.0 255.255.285.0
172.16.14.0 285,255 285.0
172.16.15.0 255.255.255.0 _

172.16.18.0 255.255.255.0 =
172.16.17.0 255.255.255.0
172.16.1E.0 255,955, 255.0 | IA 172.16.16.0 255.255.252.0 I

171.16.19.0 255.255.255.0

| IA 172,16.B,0 255 ,255.248.0 |

[=1oRsNoloRaNaRayilalaysl

* Interarea summary link carries mask.
* One or more entries can represent several subnets.

: ASBR ,ig, Sg, ,» Summarization giw>

Configuring Route Summarization

Router (config-router) #

area area-id range address mask [advertise | not-
advertise] [cost cost]

* Consolidates interarea routes on an ABR
5Lbd Area ol H> pwsS Summary eudlgs (s aS |, udIP aS s,ls Area ol o,loni @ o,Lasl @ Area-id

..U)I)

oms | psS s Summary aS |, uldIP asd cost labo puwlgi (sw COSt @ (sd>,laso L 1 Cost
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|, Not — Advertise cJl> 3l .5)ls ;1,8 Advertise <> 55 (5,9 Liww: [ Advertise | Not — Advertise ]

5yl ws,SH Gl Lusdi cew,si |y aSuw L IP Gw)ysl Range oul (susy oS 3)lg

: ASBR ig, Sg, »» Summarization pl=l

Route Summarization Configuration

Example at ASBR

External Autonomous
System-RIPvZ

172.16.32.1/24
0 172.16.32.0 to 172.16.63.0

o

LSA5 —»

R1#

rouktar ospf 100

network 172.16.64.1 ©0.0.0.0 area 1
summary-address 172.16.32.0 255.255.224.0

: ASBR ,ig, g, ,» Summarization ,giws

Configuring Route Summarization

Router (config-router) #

summary-address ip-address mask [not-adwvertise]

+ Consolidates external routes, usually on an ASBER
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|

Default — Route

;S swo oslaiwl Default — Route 5l 55 wusdgo 95 )5 @ Ulo;Lw

: Default — Route Jgl >,,8

Mt A Fal, 1

Switchd

...4-

Routerl

Met 1:IP1

Met B

|

Switch3

|

MetZ; IP2

et C = Met 35 IP 3

e

Switch2

|

Routerd
Handquarter

MNet D
"‘._-;'.f Mek 4 IP 4

Switchl

Routerd

MNet5:IPS
Mek E

|

._.'"_'3-"? Branch

SWitChD Routers
P bl w0y Wiso U puS oK R1 g, Routing Jga> @y STV JSii @ a5 b
R1 outgoing interface Next — Hop
C Net A Fa0/1 Connected
CNet1 s0/0 Connect_ed
C Net 2 s0/0 IP1
C Net 3 s0/0 IP1
C Net 4 s0/0 IP1
CNet 5 s0/0 IP1 Q.
CNetB s0/0 IP1
CNet C s0/0 IP 1
CNet D s0/0 IP1
CNetE s0/0 IP1
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oS 1o Loy ,Sus o aSws 5l olaS 4 @ Net A 5l pudles ,SI 4uS (s oadliw aS ghilosd
-y Hbi 5,90 aSd @ 9 590 ) R1 g, SO/0 puwsd il 51 0L

LaZaio S ywo dod Ul Sl a4 Rl g, Sy, Default — Route Ulod U o S s U Gy
. paiS s oM Default — Route ;o SH U pul 05,8

e o ol ) ) Gl s seiws b

Router ( config — router ) # Default — Route 0.0.0.0 0.0.0.0 s0/0

JudlS g, dod Routing Joa> px> U oS (s 3)ly aSuis 1505 Sl yig; plai oy 5 | seiws ol
b

: Default — Route pg9> >,,8

OSPF ISP
Default Praimnts
Area 0 Metric 1 s ~
e Default Routs / A
_________________ -
T i B | \
Lo — Lo — BGP o — 1
} Corail Nasamd 0 Wbss | 114 |
| \ /
| \\ Yy,
| S~ ___,i
| LTI
| / N
: C)
|
I \
! \ A
| D T
| ==~ "i5Pa
: Defautt Boute \
— ——— !‘.-._._,\
= = e e \
{ cc.m‘ l BF‘HTH 2-1 ;‘
_________________ - \
f
<Garr AN 7
Default -
Matric 30 ISPz

Dual-Homed Interner Design Using Default Routes

v AiSS 1 csowpiows ol @ sl (guybe 5l U auss

Email : Koliji_Cisco@Yahoo.com / (s« 2sls (eadl /| www.commandsource.org Page 125



mailto:Koliji_Cisco@Yahoo.com
http://www.commandsource.org/

: Area J>I> ay Default — Route (&, ,giw>

Configuring OSPF Default Routes

Router (config-router) #

default-information originate [always] [metric metric-

value] [metriec-type type-value] [route-map map-name]

* Normally, this command advertises a 0.0.0.0 default into the
OSPF network only if the default route already exists in the
routing table.

* The always keyword allows the 0.0.0.0 default to be advertised
even when the default route does not exist in the routing table.

P aass

,> Default — Route &, slhls ASBR g, ;S| (si> pwsS oslaiwl Bgd jgiws > |, always ol 3|
5, adlgs (sdsls sy, e > Default — Route ) Lasl au pladl 50 auwls s9 Routing Jga> =1
caowl 1L 0l VU Heiws )> Metric ,o,9 Jiuw Hlabo

. wowl external type 2 U oy VU j9iaw> ;> Metric — type (5,9 Giuw ,laso

el 0ois 5)lg yuuwo Metric aSow JS > ol external type 2 L .l Metric — type laso ,31 1 E2
LS (i s g dile (o (L
s 030k S)lg e Metric aSuw 5> sl external type 1 Ll Metric — type  laso S| E1

c0b o Gl 381,505 g, @ Syig) 5l 9 S w

Jog il @ @S saudyiial aS iles U iz ppmngis Y seiows 5> |, Route — map  cuouwd S

. Cow,i |, Default — Route ,3s auw gled S| caaw,és |, Default — Route cauws g1ad g vl
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LSA Type 5 : External LSA

LSA Type 5: External LSA

External ""'" ""- """ "“'-
ABR1

Autonomous W= 08
System

—1 == ]

| Type 5 —{ Type § — Type §
- » »

- External (type 5) LSAs are used to advertise networks from other autonomous
systems.

- Type 5LSAs are advertised and owned by the originating ASER.
- Type 5 LSAs flood throughout the entire autonomous system.

- The advertising router ID (ASBR) is unchanged throughout the autonomous
system.

= Type 4 LSA is needed to find the ASBR.
- By default, routes are not summarized.

L35S 5w Jluol [ & ply ol 4l 9590
2 59 sw Jluw,l 9 5505 59>9 LSA type 5 Sl oly 5> aS (suleMbl

ASBR ( ABR )

Subnet number / Subnet mask
ASBR
Metric — type

Metric

p pasS sw oslaiwl o5 Hgiws 5l LSA type 5 Sl oly oasliw Sl

Router # Show IP OSPF Database External subnet — number
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Stub Area

15 o wygo @4 |, Stub Area sdol wluogas Ulgi (s IS W0

Sol> LSA type 3 ol SU skl @ pla8l ABR g, Stub Ulgic @y Area S5 wsls )18 wig0 5>
S (s Jlw,l Area Slacl sl 1) oly oul 9 05,5 0.0.0.0 Sewlo 9 0.0.0.0 aSow

DS s S,langs> Stub Area JsIs ay LSAtype 5 wulas ;I ABR slayig, =

LSA s ply ;| p1aS gud cowl Default route Sgl> pd Ol aS LSA type 3 oly S5l juc @ #+
Ao adlg JLw,l Stub Area J=Is ay ABR g, bawgi ;30> type 3

Wygo Gl mE > L3S Lmsi Stub g, Sy Ulgie @ WL |, Area S > g3ly Slayig, swles #*

. 3o sw axlgo JWisl U Area vlos J3Is Sla g,y pwle w)slxo al, )l)8

Using Stub Areas

RIP

« External LSAs
are stopped.

+ Default route

is advertised Area 51
into stub area Standard
by the ABR.
. — =l
+ All routers in —
area 50 must Summary Summary|— _—|Summary

be configured N

as stub. ] :l —
| Default — External — —| External |— External

LY "
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: Stub Area 9w

Stub Area Configuration

Routerh (config-router) #

area area-id stub

*+ This command turns on stub area networking.
= All routers in a stub area must use the stub command.

: Stub Area JlLwo

OSPF Stub Area Configuration Example

192.168.16.1
S0/0/0

192.168.14.1

External
Autonomous
-~ Bystem

RI# R4 #
interface FastEthernat 070 interface Serial 0,/0/0
ip address 19%2,168,14.1 255.255.255.0 ip address 1%2.168.15.2 255 355 285 252

interface Serial 0/0/0
ip address 1%2.168.15.1 255.255.255.282 router ospf 13

natwork 122,182 15,0 0,0,0.255 area 2
router ospf 100 ar=sa 2 stub

natwork 192.168,14.0 0,0.0.255 arsa O
network 1%2.168.15.0 0.0.0.255 area 2
ares 2 atub
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: Totally Stubby Area

Area J>I> ay LSA type 5 g LSA type 3 Sld olu JLw,l g skl 51 ABR yig) aS WArea ;| sco @
. AusS _sw Totally Stubby Area ylos (sw S)la39>

Using Totally Stubby Areas

External LSAs
are stopped. RIP

Summary LSAs
are stopped.

Routing table
is reduced to

da minimum. Area 50 Stub Area 51

- All routers must JotallyStub Standard
be configured .
as stub. — — —

« ABR must be Default — | |Summary— — Summary
configured as 4 Xe >
totally stubby.

HY S = = = =

* This is a Cisco e .f]‘ | |
proprietary Default — || External —_ | _— External External
feature. : p & - :-

: Totally Stubby Area ,giws

Totally Stubby Configuration

RouterA (config-router) #

area area-id stub no-summary

* The addition of no-summary on the ABR creates a totally stubby
area and prevents all summary LSAs from entering the stub
area.
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: Totally Stubby Area Jlo

Totally Stubby Configuration Example

—
Autonomous R‘IH-

System

1721711 172.16.2.1

Router? (config)l# router ospf 10

untarZ{wnfig’—rpubgr]ﬂ' netwerk 172.17.0,.0 0,0,285,255 area 0O
Router? {config-router) # network 172.16.0.0 0.0,255,.255 area 1
Router? (config-router) farea 1 stub no-summary
Router?(config-routar) farea 1 default-cost 5

Router? {config-routar)® ! R2 is the preferred ABR

Rﬂutan{mnEig}H router ospf 10
RnutarE[mnEig—ruubgr]# natwark 172.16,0,.0 0,0,255,255 area 1
Routerd{config-router}# area 1 stub

Routerd (config)# router osspf 10
Routerd (config-rovter) # network 172.17.0.0 0.0.255.255 arga

[l =

Rﬂutnr-ﬂ-{mnfig-rnutnr}# netwark 17216 0.0 0.0,.255 255 area
Routerd (config-router) farsa 1 stub no-summary
Routerd (config-routar) farsa 1 default-cost 10

: Not — So — Stubby — Area

8 LSA type 5 ulod | External sla oly Totally Stub U, Stub Ulgic @y Area S, Sauu,Swy Wyg0 >
olie 33,5 o MSLine 9 el byl (550 )3 )8 ol aS g adlexi Area ol U1 @ sg50
5l 2l slos a1 Ll aS ASBR g, o Jolis swilgi swou totally stub area U stub area <, ;50
aSsl Jus @ ugild @ Ly . puS (sw oslaiwl NSSA 5l I ol 5. 30l s3Lw s Juasio OSPF Domain
totally stub area L Stub area J=I> a4 LSA type 5 sld oly (82)b 5l Ulgi oo |, l@external route
oslaiwl Area oul JIs au Jlw,l sl LSAtype 7 sla ol 5l Olgi (sw O Sl @ cul by 5,5 o
s |, W oly ol ASBR Sla,ig) ol 05gs LSA type 5 @ auiw 88> LSAtype 7 S oly 5,08 . 58

.S sw Jlw,l NSSA area S Slacl woow @
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D owl 0aui ool )18 NSSA Ulgice @y Area 34 Jlo ¢l 5> 2SS s 5 JSoi au jidun S)> Sy

(1) EIGRP Area 34 Area 0

m (2) redistribute eigrp

e, T —
- T T \I}'
o el —— Ll —>

o
. R9 ‘ (3)Type 7 (
@
Types
/ LSAs

s
B 7~

SWa2

External Routes in an NSSA Area (34)

D Cowl 0y wygo 4 JSLw )y oanw oy wliw J>lhe

oy . cowl Juaio RO ig, 9 EIGRP Domain a, ;3,5 (s9,b 5l g 0590 ASBR Ulgic @y R3 g, .1
. “owl 08T EIGRP Domain e 9 OSPF Domain wlgixe ;| o yig, ¢l

OSPF  J>I> s ®EIGRP route Lawwl a4 pladl Redistribute giws ;1 oslawl L aSiois juaw .2

wwloi @ |, EIGRP sla aSuiw Sgl> LSA type 7 sSla oly 1wl s ASBR Ulgic a4 R3 jig, .3
. S s Jlw,l Area 34 slacl

sl S sl @ pla8l w9 05,5 @l 1) oy ol ( R1, R2 Jolw ) ABR sla,ig, 4
a4 ply ool wulp )5 . 2GS o LSA type 7 =315 5> de>90 Sl aSuw 51 S, o il @ LSA type 5

. 390 csw 05liw,9 (Area 0) ,50> sArea cuoow
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NSSA Configuration

RouterA (config-router) #

area area-1id nesa [no-redistribution] [default-
information-originate [metric metric-value] [metric-
type type-value]] [no-summary]

+ Use this command instead of the area stub command to define
the area as NSSA.

« The no-summary keyword creates an NSSA totally stubby area;
this is a Cisco proprietary feature.

F pasS s dle |y Heiws (ul ABR S0 yig) S,

Router ( config — router ) # nssa no summary

. g (s Vi> Routing Jga> > 50 LSA type 3 Sla poly jgiws ol U

-y

090 s 030> Jawwlos N2 woMe L Routing Jgo> s o ol
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Virtual Links

N
r/ fArea1 Fﬂ_x\.
l/l

‘\\ —_—
\_ Couter A 1.1.1.1 /' I/’_‘/;reaﬂ\\f\
l\ outer

,\;_I“"}’.‘;__ __q_‘\ ,_ff- Router B L\I

Virtual | e —y 2222
H v Link | ‘\% e
I\j Area 2 )

_J\__,f‘h.-/;

Ws9lxo alauly yig; 95 ul w5 U puiS s slul ABR S0 i) 95 (v D Sl Sad KU Givgy ol U

- 2uS Jlwyl 130380 @ |, LSA g Hello sla ply oSjlo Siwd ol aopbo 51 awilgin g seus JuSoii

Configuring Virtual Links

Router (config-router)#

area area-id wvirtual-link router-id [authentication
[message-digest | null]] [hello-interval seconds]
[retransmit-interval seconds] [transmit-delay
seconds] [dead-interval seconds] [[authentication-
key keyl | [message-digest-key key-id md5 keyl]

P aass
. b adlgs sl ol g, s Virtual Link aS s)ls Jols> Area o,los @ o,Lsl Area o,loni

. Cowl 0aus aiigi DNA 1l oo @i, Virtual Link ;1 aS (suld yuuo Sgl> > Database Jga> >

puS S;lal ol Virtual Link b sl Sad S Router B g Router A ig) 95 o 5> pudles> (sw & Jlo

puS (s dlocl yig) 95 58 SS9, 0 ) Wlgiws ae axes JSu Gub
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OSPF Virtual Link Configuration
Example

10.1.1.1 10.2.2.2
routar ospf 1000 router ospf 1000
netwerk 172.16.0.0 0.0.255 285 area 1 netwerk 172.1€.0.0 0.0.255 385 area 1
network 10.0.0.0 0.255.255.255 area 0 natwork 10.0.0.0 0.255.255.2585 area 0
area 1 virtual-link 10.2.2.2 area 1 vartual-link 10.1.1.1

» Area o,loui 9 wowl oani Jlocl wlygiows ul ABR Sld yig) Sg)y p 1S (o 0adliw aS jghiled
Area Jlo ol 55 aS 5,8 (sw Wygo Ul Sy, Transit aS cowl sulArea o,locis Ulod Virtual Link Hgiws

: Jd axeo Jlio > Virtual Link sSau Sy o (sow)

The show ip ospf virtual-links Command

RouterA#sh ip ospf virtual-links
Virtual Link 0sPF VL0 to router 10.2.2.2 is up
Run as demand circuit
DoNotAge LSA allowed.
Transit area 1, via interface Seriald/0/1, Cost of using 781
Transmit Delay is 1 sec, State POINT TO_POINT,
Timer intervals configured, Hello 10, Dead 40, walt 40, Retransmit 5
Hello due in 00:00:07
Adjacency State FULL (Hello suppressed)
Index 1/2, retransmission queue length 0, number of retransmission 1
First 0x0(0)/0x0({0) Wext Ox0({0)/0x0(0)
Last retransmission scan length i1s 1, maximum is 1

Last retransmission scan time is 0 msec, maximum is 0 msec
Routerh#

Cawl 10.2.2.2 b uly Ol RID aS Syigy b aS it (0 9 puiS (w0 3)lg A Jigy Sgy 1 |y Hgiws ol
s )y aSow - wewl oanw wlxwl transit Ulgie @ Area 1 . wowl osls JuSiaw |, Virtual Link
cowl auli 40 L uly Dead laso 9 asli 10 L uly Hello lase. s,ls 1,8 Point — to — Point

3l 558 Full s s gl ig) 95 w0 > Adgacency
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Redistribution

Company 1 Company 2

redistribute

—
EIGRP T OSPF
Subneti , l Subneti i

Subnet 1 Subnet 2

EIGRP1

Typical Use of Redistriburion

CLA RUPUWE RECRSIIC I WS- SC RS WYY [ S 2 N TV SW TV FVOWIIN L7 SVRRVATE 35 T S SYE R C VST
@ 5l boos wdls cul 55 aS i adlgs oslaiwl S,505 JSign S 5l )50 S Caouwd ) 9 SS9, S 5l

. waalsy aualgs Route Redistribution oL @y Saswilgi 5l oslaiwl
JSGg 31> 55 JSHgn S suluun wleMbl ) Lawl OlSol aS ool sw Sauedlgs Route Redistribution

sl adlgs 18 lowiw HLasl )5 1) S0

Jsl OSPF aSow J=Is @y 5)ls 1,8 EIGRP Domain  J=Is ;> aS |, Subnet 1 a, bgs,o wleMbl R1
Subnet @, bgsyo wleMbl aS iy (s« 3,8 plxil 50 pwSe cp> 5 lgi s L8 cul adl . 2>

o dlgs JLw,)l EIGRP aScw J3Is au 5l 1,8 OSPF aSoi J=Is )3 as 2
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: EIGRP SS9,y J=Is> @y OSPF  JSig,s ;1 Route Redistribution Siioilgi Jlocl

Redistributing into EIGRP

A Routing Table B Routing Table

C 10.1.1.0 c 10.1.1.0
© 172.16.1.0 D EX 172.16.1.0
D 192.168.1.0 c 152.168.1.0

router eigrp 100
redistribute ospf 1 metric 10000 100 255 1 1500

+ Bandwidth in kilobytes = 10000

- Delay in tens of microseconds =100
+ Reliability = 255 (maximum)

+ Load =1 (minimum)

+ MTU = 1500 bytes

: EIGRP JSigy J>I> v walizeo Sl JSGg,y 31 Route Redistribution giws

Router(config—router) #Redistribute Protocol [ As—num | Process—id ] [ Metric B.W
Delay Reliability Load MTU ] [ Match { Internal | External 1 | External 2 |

NSSA — External } ] [ Route—Map Map —name ][ Tag Tag — Value ]

BGP , Connected , RIP , OSPF , sla JSbg,y 5l Ulgi (swo wuouusd ol 5> aules s | cobls adlgs

. Jwlos osleiwl Static , ISIS

oo 03laiwl 1iluo Process —id iyl aS OSPF sl (sUSgy 5 Hlado ¢l 5l ¢ Process — id

a4 bgyo U690 Luw Suyie dwlgi (s Redistribute jgiws J>Is 55 el ol 5l eslewl UL : Metric
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o EIGRP 31> a4 9 oonw wlsisl L aS suld oly g9 Ulgi (s yuol,b ol 5l oslawl L 1 Match

.b)S”a.m |).\J9_uJ

doa> J=Is )5 aS sy OSPF internal route _swloi Match internal giws iig W)g0 5> Agos Sly

OSPF internal

aS Cowl Syglsb @ o3V . Mg Lsw ywiniio EIGRP JsIs @y s,ls 51,8 459, ¢ul Routing

. Vg csw osl> uliw Routing Jga> ;5> O IA L, O wwoMe U aroute

Sy polais| oanw yuiio SlaRoute Sy, j Logaxo Tag S Ulgi (s Hgiws ol 5l oslacwl b @ Tag

. 5,S oslaiwl WdRoute — Map s> ulgi sw Tag ¢l 5l

3,8 oslaiwl 505 3)lgo 9 Sy Hlade Guasi 9 ,ilkd Jlocl Sly Olgi (s ygiws ol 5l : Route — Map

ww S,L>l EIGRP =3I a5 1505 Sl JSig9 csulimmn wleMbl ) Lal > Default Metric s @ auss

. 39 swou yuiiiio EIGRP 059> J3Is @y (suljuuo wleMbl 5g60 (i aS ()50 ) . il

EIGRP OSPF
/,..—"" hﬁx\ f"-'—d- ‘--‘-4""-\-
o o + Area 0 N
/ N s \
/ Subnet 172.30.7.0123  \ /°  Subnet 172.16.8.0/25 A
/ \ / . \
/ . v/ . \
f Faoi \ ! Faof \
| 7.7/23 | B.8/25 \
I e p el \
I I R7 S0 |l Sook ¢ |
: Eani0 17.2/30 I : 18.2/30 R8 :
. Fai
| 2r.aies sorii | 1! | soion 48.8/25 I
| 17130 | | | 181430 |
: Subnet — Subnet |
172.30.26.0/23 l \ 172.16.48.0/25 |
| RD1 I
| sooo | || soiio |
I - 121530 | | | [14.150 - |
| 27.2/23 | | 48.4/25 |
I Ll 7, SOIO/1 | ! SO0 e 5= |
| l om T —412.2/30 j | 14.2/30 Qs =g |
1\ R2 ' i ‘l1h ¢ R4 - ]
\ Fadi / \ Fa0/ /
\ 2223 / \ 4.4/25 !
\ / \ /
\ L / \ 1 V4
\\ Subnet 172.30.2.0/23 /, \\ Subnet 172.16.4.0/25 s
~ e ~ i
> S~ - - S~ - - -

e —— e ——

All addresses begin 172.30 All addresses begin 172.16
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J=>I a0 1) 25,ls 518 OSPF Domain J=Is )> aS (suld aSiui pudles> (s Jud axsno JSow @y a>gi U

RD 1 (config) #Router EIGRP 1

RD 1 (config—router) #Redistribute OSPF 1
RD 1 (config—router) #Default — Metric

RD 1 (config) #Router EIGRP 1

RD 1 (config—router) #Redistribute

RD 1 (config) # IP Prefix — List
RD 1 (config) # IP Prefix — List
RD 1 (config) # IP Prefix — List
RD 1 (config) # IP Prefix — List
RD 1 (config) # IP Prefix — List

v A W N =

OSPF 1 Metric 1200 100 255 1

seq 5
seq 5
seq 5
seq 5
seq 5

Permit
Permit
Permit
Permit

Permit

RD 1 (config) # Route — Map Cisco Permit 10
RD 1 (config — route — map) # Match IP Address
RD 1 (config — route — map) # Set Metric 1000

RD 1 (config — route — map) # Exit

RD 1 (config) # Route — Map Cisco Permit 20
RD 1 (config — route — map) # Match IP Address
RD 1 (config — route — map) # Set Metric 1200

RD 1 (config — route — map) # Exit

RD 1 (config) # Route — Map Cisco Permit 30
RD 1 (config — route — map) # Match IP Address
RD 1 (config — route — map) # Set Metric 1544

RD 1 (config — route — map) # Exit

1000 10 255 1 1500

1500

172.16.8.0/25
172.16.48.0/25
172.16.4.0/25
172.16.14.0/30
172.16.18.0/30

Prefix — list 1
10 255 1 1500

Prefix — list 2
100 255 1 1500

Prefix — list 3
15 255 1 1500

. paiS o Redistribute sauwslys 5l oslaiwl L EIGRP Domain

: Jol g,

L R9> UMY

L P9 U9
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RD 1 (config) # Route — Map Cisco Permit 40

RD 1 (config — route — map) # Match IP Address Prefix —list 4

RD 1 (config — route — map) # Set Metric 2000 30 255 1 1500
RD 1 (config — route — map) # Exit

RD 1 (config) # Route — Map Cisco Permit 50

RD 1 (config — route — map) # Match IP Address Prefix —list 5

RD 1 (config — route — map) # Set Metric 1500 45 255 1 1500
RD 1 (config — route — map) # Exit

RD 1 (config) #Router EIGRP 1
RD 1 (config—router) #Redistribute OSPF 1 Route —Map Cisco

asS |, suld aSei Metric puwilgi (sw woldso Lvg) auw U auS (swo oadliwe YU wlhgiws > aS ghilod
c pasS s | pul 05,5 Redistribute

3 . paS o o | 0auw Redistribute sla asiow Hlasoe Default — Metric &S 5l oslaiwl U Jol g,
5 . Jgl Gwgy s,y wuglgl Givgy ol aS oS sw oslaiwl Redistribute jgiws 595 yiol,l 5l p9> g,
S Sl Gwgy ol > aS wylai ol b oyl 0sls plxil 1) ,S il Route — Map 5l oslaiwl b 31 g,
J>I> a4 9 pul 05,5 s Route — Map g Prefix — list ;| oslaiwl U |, walizo SlaMetric walizxo sSla
. pal 05,5 JLw,l EIGRP  JSGg

P sy

ww 0,5 55 Routing Jga> > Redistribute ;1 oslaiwl U )55 sla JSUg,y 51 EIGRP aS (suld s
c D> sw Jawlos EX woMe b |) aus

OSPF g EIGRP aS sl aSicis 95 18 )5 yig) ol b . seu Jlocel wlhgiows ul Sjpo g, Sy, 0 MU
ol guad il shls ol 5158,

@ g csw osliw,d ;XS @ syl )18 JShg, 95 Routing Jga> > aS suld o Redistribute s

. 5,l> 393 Sigdougi Jga> 5> aS suld o
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: OSPF  JSigu J=Is 44 walixo sSla JSig,u ;1 Route Redistribution jgiws

Router ( config — router ) # Redistribute Protocol [ As—num | Process—id ] [ Metric
metric—value ] [ Metric—Type 1| 2] [ Subnet] [ Route—Map Map —name ]

[ Tag Tag—Value ] [ Match { Internal | External 1 | External 2 | NSSA —
External } ]

OSPF JSig, 1 1) 0l @y bgso wleMbl jLiul a8 aS (sulyumno SS9, U cowwd ol 5> ¢ Protocol
BGP , Connected , RIP , EIGRP , sld JSigy ;| Ulgi (swo wuouwd ¢l 55> dwlos s | coils auslgs
. dwlos oslaiwl Static , ISIS

> 89> o Ll Hehhio a4 3Ll AS L Luwg )y 0l Slls Source JSUg,y aS sy ) 1 Process — id

.p.usuam)g.a_wb d\l.>)>).u|) Q.IOQJ).O O)LQ.A.U J.JL'

w0 35S (w8 oslaiwl 3,60 03 ko S aSiud @ by o Metric s Sl jgiws ¢l @ Metric
LS sw oslaiwl Sy e wsls vlaw sl Cost ol 51 OSPF as asls

o S ply @ bgsyw Suye g9 1L OSPF - sl a4 wleMbl jLawl o&ia > @ Metric — type

sy L8 (E2route )29 (Elroute ) 1L puly 0lgi csw |y yiol,l ol Hlado 55,5 Lagiiuo jui 0

[, Lo yuiwso EIGRP =3Iy @y 9 oonw wlxil ub aS suld poly g9 Ulgi sw ol ol 1 Match
aS _suOSPF internal route _swlos Match internal jgiw> isigr Wygo > dgos Sl . 3,5 Loz

g (sw piniio EIGRP 3Is ay )l 1,8 )59, ol Routing Jea> J=Is s

Sy polais| oanw uiuioe SlaRoute Sg) 0 Logaxo Tag S Ulgi (o Hgiaws ol 5l oslawl L 1 Tag
. 5,S oslaiwl WRoute — Map > ulgi 5w Tag ol 5l

miiio OSPF - JIs @ 50 53lo aSiois SO acgaxo pj Sl aSud aS s (o el joiws ool Subnet

Ao Adlgs OSPF )l 53l e aSiow i pugii | Heiows ol HS| . aigui

3,8 oslaiwl 505 3;lgo 9 Sy o Hlabe Guasi 9 ,idud Jlocl Sl Olgi (s Hgiws ¢ul: Route — Map
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1Ll 0o)8 Giuw Wigwo 4 Syyio Hlade 53,5 o OSPF s> @y BGP wleMbl aS (sijg0 5>
c b adlgs osls 1,8

a4 Suyio oo 33,5 ,dwie S5 OSPF Jsls a0 OSPF & @ bysyo wleMbl aS (sijgo > %+
. 39 Adlgs> Route 18 adsl Syyio b nl 02y9 Giuw w90

O,90 U Syypio laso 33,5 jaio OSPF b a4 W JSigy 130 @y besw wleMbl aS (siyg0 > %+
33,5 s o 20 b by U2y9 i

Sy o lgs> e OSPF 31 a4 aS suld aSiew 5l plas ;8 oslsl a, Redistribute as.s ;> =+
»3.5gx0 Jlw,l OSPF domain  sla,ig, 1,55 Sl g oaui sl=l ASBR g, Jawgi LSA type 5 oly
ply 51 LSA type 5 s ply Sl a4 ol awls )18 NSSA Area <o J=Is )5 ASBR g, aS (53,90
. 5,5 Lsw 0, LSA type 7 sla

)90 A 0w suiniio S ply (susy . o adlgs osls H13 2 Ll Metric — type iol)l Hlase =
. >9.0 csw oy iwlos E2 external

aSacr wolod G g b idlgs o OSPF Jsls w A, B, C o owMS s ,obo aSei s #+

.UTq_Cg.o.zo).g)‘ S

P sy
L, yanano 85 ol 1o iy, gus OSPF JS59, 5,lg Redistribute g,k ;51 aS Sgluo Susio b puuuo 95 ,3|
aS Sypo 9 LS (5w wbw> ASBR g, U | 593 alold (sJg 1S (5w 0,035 393 Siglaugi Jga> )
U o 95 5@ Cost laso )51 9 ad> (sw 18 595 Routing Jga> 5 9 1S (s wlail 1) al juSoss0
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s Jbo

EIGRP OSPF
*"f# hﬁh"\ -"‘ff’ hhh‘*«.
o N +"Area 0 G
/ N /7 A
/ Subnet 172.30.7.023 /" Subnet 172.16.8.0/25 \
/ \ / \
/ . v/ . \
f a1 \ / Faof \
| 77023 V! B.8/25 \
; Tt | g =T |
| Rl | o\ Re |
' Fa0i0 ' | | - Fa0/0 |
| 2r.rizs soni || | soon 48 .8/25 I
| 17.1/30] | | 181730 |
: Subnet ﬂt}ﬂ__ Subnet :
| 172.30.26.0/23 l RD1 172.16.48.0/25 |
| So/0i0 | | S0/ I
| E20i0 12130 | | | | 14750 F20/0 |
| 27.2/23 | | 48.4/25 |
| 7. S0/0/1 ! S0/0I0 ey 7= |
| o T—412.2/30 | | 14.2/30 | s T |
1‘1 . R2 ‘ | 1\ . R4 |
\ Faoi ! \ Fa0/1 /
\ 2.2/23 ! \ 4.4/25 !
\ / \ /
N / \ /
\\ Subnet 172.30.2.0/23 ;f \\ Subnet 172.16.4.0/25 ,«f
o - N -
S~ - — ~ e - -
All addresses begin 172.30 All addresses begin 172.16

. paiS o Redistribute sauwolys 5l oslawl L Domain

: Jol Givg,
RD 1 (config) #Router OSPF 1

RD 1 (config—router) #Redistribute EIGRP 1 Subnet

RD 1 (config—router) #Default — Metric 50
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L R9> UMY

RD 1 (config) #Router OSPF 1

RD 1 (config—router) #Redistribute EIGRP 1 Metric 50 Subnet

L P9 U9

RD 1 (config) # IP Prefix —List A seq 5 Permit 172.30.7.0/23
RD 1 (config) # IP Prefix—List B seq 5 Permit 172.30.2.0/23
RD 1 (config) # IP Prefix—List C seq 5 Permit 172.30.26.0/23
RD 1 (config) # IP Prefix—List D seq 5 Permit 172.30.12.0/30

RD 1 (config) # IP Prefix—List E seq 5 Permit 172.30.17.0/30

RD 1 (config) # Route — Map Cisco Permit 10

RD 1 (config — route — map) # Match IP Address Prefix —list A
RD 1 (config — route — map) # Set Metric — type type 1

RD 1 (config — route — map) # Set Metric 30

RD 1 (config — route — map) # Exit

RD 1 (config) # Route — Map Cisco Permit 20

RD 1 (config — route — map) # Match IP Address Prefix —list B
RD 1 (config — route — map) # Set Metric — type type 1

RD 1 (config — route — map) # Set Metric 55

RD 1 (config — route — map) # Exit

RD 1 (config) # Route — Map Cisco Permit 30
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RD 1 (config — route — map) # Match IP Address Prefix —list C
RD 1 (config — route — map) # Set Metric — type type 2

RD 1 (config — route — map) # Set Metric 40

RD 1 (config — route — map) # Exit

RD 1 (config) # Route — Map Cisco Permit 40

RD 1 (config — route — map) # Match IP Address Prefix —list D
RD 1 (config — route — map) # Set Metric —type type 1

RD 1 (config — route — map) # Set Metric 35

RD 1 (config — route — map) # Exit

RD 1 (config) # Route — Map Cisco Permit 50

RD 1 (config — route — map) # Match IP Address Prefix —list E
RD 1 (config — route — map) # Set Metric — type type 2

RD 1 (config — route — map) # Set Metric 60

RD 1 (config — route — map) # Exit

RD 1 (config) #Router OSPF 1

RD 1 (config—router) #Redistribute EIGRP 1 Route —Map Cisco Subnet
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LSA Type 4 : ASBR — Summary LSA

LSA Type 4: Summary LSA

External
Autonomous
System

Jritermal

[ ] [ 1 =
— Type 1 — Type 4 — Type 4
» >
+ Summary (type 4) LSAs are used to advertise an ASER to all other areas in
the autonomous system.
- They are generated by the ABR of the originating area.

- They are regenerated by all subsequent ABRs to flood throughout the
autonomous system.

- Type 4 LSAs contain the router ID of the ASER.

L 4

5,90 WSy AS A4S (50 (i LSA type 4 o oly .59 o JLusyl g slsl ABR g, lawgs LSA type 4

. ))l) qLDlS )J.9.> ASBR )J9) LJ).bJ
 pasS 0adline puwilgi (sw |) LSA type 4 Sla oly 5 seiws U

Router # Show IP OSPF Database ASBR —Summary LSID

LSID === Router ID ASBR

0T S yuasti uio JS 55 9 1S (swo bl S, whgo @ | LSA type 4 Sl ol Area olos @ asss

: ASBR ¢ ABR gSL:D)Jg) pl.o.'i u.uu[m PLYEVA

Router # Show IP OSPF Border — Router
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Filtering in Redistribute

: Redistribution a.wg,, ,> Route — Map ;| eslaiwl pBid )> Match giw> Sl ol glgsl

route-map Commands

router (config) #

route-map map-tag [permit | deny] [sequence-number]

* Defines the route map conditions

router (config-route-map) #

match {conditions}

+ Defines the conditions to match

router (config-route-map)#

get {actions}

+ Defines the action to be taken on a match

router (config-router) #

redistribute protocol [process id] route-map map-tag

+ Allows for detailed control of routes being redistributed into a
routing protocol

: IP Address (s.,b 5l U>,S il =+

Router (config) # IP Prefix —List 1 seq 5 Permit 192.168.0.0/22 ge 24 le 24
Router (config) # Route — Map Cisco Deny 10

Router (config — route — map) # Match IP Address Prefix —list 1

Router (config — route — map) # Exit

Router (config) # Route — Map Cisco Permit 20

Router (config — route — map) # Exit

Router (config) #Router EIGRP 1

Router (config—router) #Redistribute OSPF 1 Route —Map Cisco

Router (config—router) #Default — Metric 1000 10 255 1 1500

Email : Koliji_Cisco@Yahoo.com / (s« 2sls (eadl /| www.commandsource.org Page 147



mailto:Koliji_Cisco@Yahoo.com
http://www.commandsource.org/

: Interface su,b 5l ws,S s +

Router (config) # Route — Map Cisco Deny 10

Router (config — route — map) # Match Interface Serial 1/0
Router (config — route — map) # Exit

Router (config) # Route — Map Cisco Permit 20

Router (config — route — map) # Exit

Router (config) #Router EIGRP 1
Router (config—router) #Redistribute OSPF 1 Route —Map Cisco

Router (config—router) #Default — Metric 1000 10 255 1 1500

: Next — Hop su,b 5l ws,S Jald

Router (config) # Access — List 1 Permit 10.0.0.9

Router (config) # Route —Map Cisco Deny 10

Router (config — route — map) # Match IP Next—Hop 1

Router (config — route — map) # Exit

Router (config) # Route — Map Cisco Permit 20

Router (config — route — map) # Exit

Router (config) #Router EIGRP 1

Router (config—router) #Redistribute OSPF 1 Route —Map Cisco

Router (config—router) #Default — Metric 1000 10 255 1 1500
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: Metric as,b 5l Us,S 3l =+

Router (config) # Route — Map Cisco Deny 10

Router (config — route — map) # Match Metric 128 + -5

Router (config — route — map) # Exit

Router (config) # Route — Map Cisco Permit 20

Router (config — route — map) # Exit

Router (config) #Router EIGRP 1

Router (config—router) #Redistribute OSPF 1 Route —Map Cisco

Router (config—router) #Default — Metric 1000 10 255 1 1500

Configuring distribute-list

For outbound updates:

Router (config-router) #

distribute-list {access-list-number | name} out
[interface-name | routing-process [routing-process
parameter] ]

For inbound updates:

Router (config-router) #

distribute-list [access-list-number | namel] | [route-map
map-tag] in [interface-type interface-number]]

* Use an access list (or route map) to permit or deny routes.

« Can be applied to transmitted, received, or redistributed
routing updates.

: Distribute — List g.,b 5l ws,S Juld =+

Router (config) # IP Prefix —List 1 seq 5 Deny 192.168.0.0/22 ge 24 le 24
Router (config) # IP Prefix —List 1 seq 10 Permit 0.0.0.0/0 le 32

Router (config) #Router EIGRP 1
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Router (config—router) #Redistribute OSPF 1

Router (config—router) #Default — Metric 1000 10 255 1 1500

Router (config—router) # Distribute — List Prefix 1 out OSPF 1

EIGRP 1

Subnet 11
Subnet 12
Subnet 13

Subnet 1
Subnet 2
Subnet 3

Oy

9> &hd cucl g 5)ls s s ghd )51 aS augS s aSi o8glS akss @ Single Point of  Failure

5 OSPF aSies 95 co byl 39 ghd (sdus ,@ @ RD1 g, ,SI a8 YU JSii aiilo . e Lo S

_)| Sy )§| U puS oslaiwl S)HHo 9y 9d )'| Cwl g Redistribute Awg ) ). D9) SO UM )'| EIGRP 1

S has |y aSied 95 G byl 530 g, 2 ghad a9,

EIGRP 1 OSPF

Redistribution

' \ > S
L e l"“'h?.-[;*i L ral
-«
Redlistribution
— >
/I AD ==

Redistribution
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. Lg.ii‘lg.]og.g)o AD g o JSUgy walizo glgil @y bbgy o Jga>

Administrative Distance

Route Source Default Distance

Connected interface 0
Static route 1
EIGRP summary route 5
External BGP 20
Internal EIGRP 90
IGRP 100
OSPF 110
1S-I1S 115
RIPv1, RIPv2 120
External EIGRP 170
Internal BGP 200
Unknown 255

P JShom elgil )5 AD s Hgiws
: RIP =

Router (config) #Router RIP

Router (config—router) # Distance Ad - value
: EIGRP +

Router (config) #Router EIGRP  AS-number

Router (config—router) # Distance EIGRP Internal — Ad External — AD
: OSPF

Router (config) #Router OSPF Process-id

Router (config—router) # Distance OSPF { Inter-area Ad — value |

Intra —area Ad — value | External AD - value }
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@ bgiyo AD lase LU alied 9. s L8 il o Redistribute alwgyy aS JSig, 95 Gw S & asSs
. 2wl WExternal route @, bgs,o AD laso 5l oS WInternal route

> S Sl @ .gui sw Routing sla as,> 59, 5l S,Sel> cucl EIGRP (6,9 Giuw AD laso

DS Wl
EIGRP OSPF
==

Internal .

EIGRP RD1
P

=
7
| Subnet.‘-{; - — E Subnet X |
Internal l RD2 External

EIGRP OSPF

Route from Left: Route from Right:
AD 90 AD 110

Subner X: Internal EIGRP. External OSPF, on Rourer RD2

|, ol AD ,laso wgild (g 1 9 05,5 Subnet X  sulwlow @ pladl EIGRP  JSig,y 5l osleiwl UL RD2 g,
Su usy ) bgiyo Route ¢ oauw g8lg EIGRP  asSics J3Is ) aSew ol 1y o ad> o 51,38 90 .l
@ bgo wleMbl RD2 (uizod . wowl 00 swbwlow EIGRP  lwgi 30 ( Internal EIGRP route
AD lade aS 3Sao widl)s 50 ( External OSPF route S, (susy ) ;50> Route &5 (a5 5l |, Subnet X
Juds @ Lol ol Lsw Subnet X sl walizeo ywo 2 Shls wesSl pd RD2 yig,.cawl 110 L ol ol
9 <wl OSPF route @ bgs,o AD laéo 5l ,ieS 9 059) 90 U wl,y EIGRP route au bgs,o AD lasoe assl
3> 9 5,5 adlgs oslaiwl (slol juuuo Ulgic ay EIGRP route ;I Subnet X @y (suwiiw> Sl RD2 g,

L AD> (w8 3¢5 Routing Jga> 315 )5 | suwue ol azs
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EIGRP OSPF

Subnet Y T Subnet Y
external I D1 internal
EIGRP OSPF

—

Subnet X .F-:";;i ( . w2 ? Subnet Y
>

E Subnet Y |

internal
QSPF

SubnetY

external
EIGRP

Route Y from Left: | | Route Y from Right:
AD 170 AD 110

Avoiding Domain Loops from OSPF to EIGRP ro OSPF

) OSPF,JSJQ),g Ja_.wgJ oSy 3),5 OO &uio 9D )'| |) Subnet Y « Jog,.v).o wleMbl RD2 »9) VL ,J.S._w D
RD2 jig, ¢mlmlo . 170 b 0wl AD | External EIGRP lwgi 5,55 9 (110 U ,ul,, AD U Internal OSPF
Routing Jga> ;5 |, 0l g S (sw Wkl (Lol suo Olgie @ |, OSPF  Jawgi 030 csulwliots o

S (s 0leiwl yuo Ol 5l Subnet Y @ (sow,iiws Sl g 38> w8 39>

When comparing EIGRP’s and OSPF’s defaults, both of the generic criteria are met:

B EIGRPinternal AD 90 « OSPF external AD 110

B OSPF internal AD 110 < EIGRP external AD 170
Likewise, when redistributing between EIGRP and RIP:
B EIGRPinternal AD 90 < RIP external AD 120

m RIPinternal AD 120 < EIGRP external AD 170

' pasao 3 JSwiwo @y RIP g OSPF JSUg,5) 95 3,90 ) Lol

+ RIP Internal AD 120 < OSPF External AD 110 X

4+ OSPF Internal AD 110 < RIP  External AD 110 v
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S wasg b

OSPF EIGRP RIP

Legend:

«—>» Route Redistribution
————>» Resulting Route

Inefficienr Rouring wirh Looped Rouring Advertisements
: Jol al>,0 5>
aSew J>Is a4 55l ,1,8 RIP Domain  J=Is ,s as |, 172.20.0.0/16 aSew @ bgso wleMbl R9 59,
51,8 170 L .l EIGRP External route ul @b bgiyo AD lase s ol 55 aS 0SS (5w yuiio EIGRP
.oy adlgs
P 09> d>,0 5>
byl ul ) as 5,8 adlgs> OSPF  aSuw J>Is @y EIGRP External route ¢l Lol a4 eladl RD1 g,
il w110 U b,y Ol AD laio g 05g9s E2 route S, wlgic @y OSPF 315 @y oauis i route ol
D pgw >0
route >ac 9> Shils RD2 yig; 9, ol 5l - S o wSL,> [, RD1 5l sJULw,l oly 50 RD2  yig) s ol 5
9 059 170 L ul,y AD L External EIGRP w,)g0 @4 (sSy aS .59 adlgs> 172.20.0.0/16 aSis Coow
E2 a bgio AD laso Udgs oS Ju> @ . b s 110 L uluAD lasoe L E2 OSPF ggi 5l )50
aS LS sw oslewl o Gwod 3l 172.20.0.0/16 aSui a4 (sewyiaws Sl RD2 49, OSPF route

oloi Redistribute  olzsl by 50 RD2 g, aSil Juds @+ caowl S50 @ s Syi suVgb o
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@ 9 03 o ply ol - S sw o EIGRP S36lugi Jga> J>Is au 1) sg=>Routing Jga> wlhgixo
. dew) Wdlg> R4 g, wws

F pole al> o

A Csawiowd Sl wlizeo route sac 95 Shls eS| pd 5, H1,8 EIGRP asSiui J>Is )> aS 50 R4 g,
5150 GSlawl 55 9 0590 170 bl AD U External EIGRP g0 @ (sSu ¢ il (sw 172.20.0.0/16 aSais
RD2 . s,b 5l 9 059 170 U .l AD L External EIGRP 90 @ 5w S,505 9 030l ws R9 g,k
OlwsSs pd U 172.20.0.0/16 vaio @ puio 95 ol @ bgiso AD S ladoe douis 55 + Gowl 03 oS
so U 5)S adles ae=lyo juuo 95 @ bgiyo Suyie Hlase o RE Jig) aS (sdal,s i 55 - >y algs
51 030 kS uio U bgs o Sujio Hlase aSHl Jeas| cumog (ul 55 . 3B Lok S50 5l ) wawlio
59, 31 172.20.0.0/16 aSuis U (sowyiowd Sly R4 Ol azais 5> aS aiils 39>9 jui 3wl S RD2 g,
. 9,S adles 0,00 i (suVab o (suss RD2

25,1 de>9 JSino ol J= Sy Givg) auw

& juio 5l plaS & Sl @ AD labo Huasi oy 5l 1 Jgl g,

L pad> i |y alizeo Sla JSign @ bgiyo AD laio puwlg i s giows 5l oslaiwl b

Router ( config — router ) # Distance distance — value IP — Advertise —

value Waildcard Mask [ ACL — number | ACL — name ]

S gy Syl byl S ply (eled @ bgiye AD lase yig, S Sy, 5> seiws ol Ly W0 3
Waildcard agio Sl> @ 30 ol Waildcard Mask g IP — Advertise — value jusio Sls aw OIIP ()l
Sy Sol> lgi (s Distance jgiiws. wd,S adlgs 18 oaih i Hlase Ul cowl oas aiuigs Mask
vaSie 999 Heiws 5> aS Syig) 5l (Wlw)l S ply wles wigo il H3.000b 393 Slpil )> 50 ACL
ACL wlgd 9 b oly ol owlo ulbi 39>9 W)g0 .00 Aidlgs> atuylio oad g ACL L wowl oani
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: Jbo
Router (config) #Router OSPF 1
Router (config—router) # Distance 171 1.1.1.1 0.0.0.0 1

Router (config) # Access — list 1 Permit Host 172.16.21.0

P s

e paaanygis Slubewl ACL U Jnsd

ol AD ,laso Advertise ol&id 5 9 pudlgs> (o |y o 31 Su oIS aS oS (w0 il Hgiws cul b
L AB> s 171 @ | yuuio

i 390 Sd o 0SS il Gub 5l T 9> Livg,

39 )'| wsiloo p|_).§| Lpi L Jog._;).o Sowlo 9 Prefix U.uL.w| > ) pLu u>)S ).a.LS L ur9) U.J| R

DS W8y JSaw @y . dg00 pudlgs Routing sla as >

OSPF EIGRP RIP

172.20.0.0/16

Prevenring Domain Loops wirb Roure Filrering

,L,3 RIP Domain s ,s aS I, 172.20.0.0/16 aSeis @ bgsye wleMbl R g, 1 Jgl al>yo

. 35w sw i EIGRP aSuiw J3Is @y 5l
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OSPF aS.iw J=Is a4 |, laexternal EIGRP route .l RD2 9 RD1 sla,ig) Sgs ,a @ pg> al>,0 =
- Aglos (s yiniio

Sgl> LSA type 5 ol Redistribution plxil ;u> > RD2 g RD1 sla,ig, SS9 ,8 @ poguw al>,0 =
. A6S (sw Jluw,)l OSPF asS.ca =3I > g8lg Slayig) swlos @ E2 route w0 @ |) aSucis ol

EIGRP a, OSPF ;| Redistribution elxil ;u> ;5> RD2 ¢ RD1 sla g, S9s ,a & pylp> al>,0
a S,S9l> 172.20.0.0/16 aSc ,Lail 5l wawiyi ¢ 9 05,5 Jlocl  oly Sy, 0 |, Route — Map S

. 390 o Joc

: Jlo
Router (config) # IP Prefix —List 1 seq 5 Permit 172.16.0.0/16 ge 17 le 24
Router (config) # Route —Map A Deny 10
Router (config — route — map) # Match IP Address Prefix —list 1
Router (config — route — map) # Exit
Router (config) # Route —Map A Permit 20

Router (config — route — map) # Exit

Router (config) #Router EIGRP 1

Router (config—router) #Redistribute OSPF 1 Route —Map A

RD2 ¢ RD1 (suxs S0 Sld g, g 390 (s J> EIGRP aSiui J>Is Sla g, Sy JSiiw yvg, ol b

.CA.qu
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Tag ;| oslaiwl @ pgw g,
51 plaS 4 Sy, p awlgi sw Routing s JSGgy 5l plaS ,a aS wowl suw 32 sac g8l )» Tag S,

D AS a>gi ) JSL 4 . ud> pasaxs droute

OSPF EIGRP

permit all else

Using Route Tags ro Prevent Domain Loop Problems

03900 OSPF @y EIGRP as.uw ;| Redistribution auwg,y Saiu,Sy @ pladl RD1  ig) Sg; v Jgl al>,0 5>
oL as Tag Sy OSPF s> a4 ooni o SaRoute g, 50 Route — Map  jgiows 5l oslaiwl b g pul
- S s Wb,y OSPF a),b 5l 1, RD1 Jowgi oaui suiwiio oly ol 50 RD2 g, . pul 03ls polasisl 11
Py plod G ol ) ol 05, EIGRP  J3Is @y OSPF wleMbl ,Lawsl a4y pladl RD2  yig, p9s> al>,0 5>
J=>I> a4 0,Lgs WBEIGRP route a=.s ;> . >g00 ddlgs> aSely | aiewsd Tag 11 S sShls as | suld
A Bl e EIGRP aSow

: Jbwo

RD 1 (config) # Route —Map B Permit 10
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RD 1 (config — route — map) # Set Tag 11

RD 1 (config — route — map) # Exit

RD 1 (config) #Router OSPF 1

RD 1 (config—router) #Redistribute EIGRP 1 Route—Map B Subnet

RD2 (config) # Route —Map C Deny 10
RD2 (config — route — map) # Match Tag 11
RD2 (config — route — map) # Exit

RD2 (config) # Route — Map C Permit 20

RD2 (config — route — map) # Exit

RD2 (config) #Router EIGRP 1

RD2 (config—router) #Redistribute OSPF 1 Route —Map C
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Path Control

: Policy — Based Routing ( PBR )

51 A=y PBR aS (aiyi (s« 39 (sw g, dawgi wleMbl Jluw,)l (seuds aiwg sy 55 suasi cucl PBR (5S35

@ ol uwilgd Gulwl w1, eSU g oai Jled 3 @l @ JLuwyl 5 Jud 8 2 @V adasw 55 puyd Livsloy

15 00ub pasiiao uw)dl pwlwl p ply Jlw)l xase Olxil aidl . 1S (v ulad oaui b doléo Conw

Route — Map < bowgi Vgoso PBR > poly Jlw,l xaso .

518 s Wygo wl Destination IP 1L

Ulgi (s cwl Route — Map ¢l Gaoxb 5l . 5,05 ACL &5 o,Lil Vgoso ju Ol aS 35,5 (5w pakaiw

5. 3900 pakaiw |y Of Next — Hop  gupsl b g oani 5S35 uilgd 5o (udnio S oly (s>9,3> Gund yiiyl

osls 18 b s ) gy ol Jwss B ply culad auwg, 9 0w Jled Fa0/0 s, ,> PBR ;5 JSow

PBR on FO/0

Match X
set next-hop A —

IP Packet

Match Y

set S0/ ————

> Fo/o
Match Z
set next-hop C —

ST >
/
/

~ TP

Routing

Table «
______ 1/
_______ _),

PBR ws,S Jled a2y 5900 skl d juwio USg0s aziiuo j9bhio @ |, Route — Map &y Jgl b L8 ol sl

. 0. skl Route — Map U of wsls 5,8 ,blio 9 S39,9 Luwd il Sy Sg,
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: PBR 1,80 51 Jlio

10.1.234.0/24
10.1.1.0/24

P, ™
10111 101122 0 os —y | 10.1.3.0/24
L rel

PC1 /
o T
S0/0/0
4 —
I -

—_—
- =
I FD;'OI JFES '_

10.1.1.2 R1 !&.-@.1 —
PC2 64kbps S1

—
/ 10.1.14.4' R4 '

Nerwork Used in PBR Example
3L by Hlase Ude VU Jud> @ R1 g, Sy, 0 EIGRP SS9,y Sigloagi cul 5> YU S 4 a=gi b
Goow > &y S a4 sewyiwd Sy e gued 51 (T weyw L) 0L Jlail a0 bgsye
oud il 8osb 5l S 1oy Lowpiows ST g,0w U adlesy ST PC2 Wi . S (sw oslasiwl H9,w bl
Lol . 5,15 SO/0/1 Lyaasdyiial @ Caranss S yinins U Sligy G 394 s Hly8 bloyl ol R1 i, SO/0/0

. puiS 5w 05wl PBR 1,18 ol Sl aS 590 51,3, blo,l ol S0/0/1 s yiial (s 5l pudles (s Lo

D padd plol | LS ul pwles (s Interface (s),b 5l pd 9 Next — Hop ;I oslaicwl U pd 5,1 Givg, 9>
: paansgs (s |, Access — List Jgl

R 1 (config) # Access — list 101 Permit IP Host 10.1.1.2 10.1.3.0 0.0.0.255
: Route — Map gy Sl oS oo ol | S ol uvgs 95 ool Sl s

: Next — Hop as,b 51 Jgl g,

R 1 (config) # Route — Map Cisco Permit 10
R 1 (config — route — map) # Match IP Address 101
R 1 (config — route — map) # Set IP Next-Hop 10.1.14.4

R 1 (config — route — map) # Exit
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: Interface s.,b ;| 09> ivg,

R 1 (config) # Route — Map Cisco Permit 10
R 1 (config — route — map) # Match IP Address 101
R 1 (config — route — map) # Set Interface Serial 0/0/1

R 1 (config — route — map) # Exit

p.us._;\odl.os| ))._J_S S\o |) kS.&Sl)J as ._5\.uu.9)uu| Sy, |))9.Z_w> qu )>T)>

R 1 ( config ) #Interface  Fastethernet 0/0
R 1 ( config—if ) #IP  Policy = Route — Map Cisco

: Policy Kiuyginle wlygiows
Router # Show IP Policy
Router # Debug IP Policy

P IS Hgiwd

Router (config) # Route — Map Name { Permit | Deny } { Seq }
Router (config — route — map) # Match IP Address { ACL — number | ACL — name }
Router (config — route — map) # Match Length min max
Router (config — route — map) # Set Next—Hop [ IP —Address , ... ]

Router (config — route — map) # Set Interface [ out-going type mod/num, ... ]

PBR Jgl oS Jlocl 9 pusangis YU Heiaws 95 Jio |, ol Set caoud wlygiws Route — Map Hgiaws s )3
390 (s swwyw Routing Jga> Jgl ol Set jaiws 95 )5 (sJg Routing Jga> Ay 590 (0 (w0

: PBR 1y
Router (config — route — map) # Set IP Default Next—Hop [IP - Address , ... ]

Router (config — route — map) # Set Default Interface [ out - going type mod/num, ... ]
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PBR U 1 >g.iu Set Spuwo gud U )3l 9 590 s sy ROULING Jga> U Jgl by sSusl,s S|

- 5940 (w0l Default Root alewsg @y 5155 aiw Set pd Ol U ,S1 g 590 (0 Lsowy

o il @ Policy ws,S 5)lg Hgiws
Router ( config ) #Interface  type mod/num

Router ( config—if ) #IP  Policy = Route — Map name

: Policy Jlecl 505 g9

Router ( config ) # IP Local Policy Route —Map name

: Service — Level Agreement ( SLA )
S aSui U sawiws JyiS jghio @y traceroute U g Ping Hgiws 5l oslaiwl b aS wowl s,ll SLA
o Jlw,l @ youmo |, g, SLA abwg,y « cawld ps 5 plaS 1 3,90 s Jitter ¢ b ,ladoe 9 calizeo
Hlado 9 aSis @y bogsso ol Ailgine Wi, bl 9 Jlw,l oul Az 55 9 3900 dlgs> suld Fuwly wdl)s
c > Ul Syg0 89lgo 5 |y (suewlin Jodl puSe 9 03905 S8 0jla0l | yuwo 4 s jitter ¢ Delay

SLA Operation SLA Responder
O
—_— —_—
L R R2 ‘

Normal Server
— I (no special

ICMP echo request

services)

SLA Operation ICMP echo reply

Sending and Receiving Packers wirbh IP SLA
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IP Lwyl &S Coow 4 B &SL byl @ 01381 U aulos jeu0 |y 49, 2lgi s IP SLA Operation <,
wwlaOperation type (sdoul i Guix 5> b Host b oliows U b oly ¢l 035,:8 aS (sije0 5 .+ ulos
Wio . asules JLw,l ol sl |, Host b oSiiws bhowgi Sy JoB sla ply aS 15,8 )18 oslawl 5,00 U

. Lo JLw,l Host wouw @y TCP bls,)l 5158, Sl wowlgs>,> ICMP echo S oly Llgi (sw g,

D Cowl ) Wwhgo W Heiws IS JSLw

tIP SLA S sl @ pladl 1 Jgl al> 0
Router ( config ) # IP SLA sla — ops — number
: operation a, bgs,o £95 a1 09> >0
Router ( config — IP — SLA ) #ICMP — Echo Dst — Network [ Source —IP Ip — Address ]

s S ply Jlw,l @ pladl Ol Vs Syew | 32 g, Ldlgs (5w aS |, siloj s & pgw A>,0

. Ly Ping )L & aul s> o Wi . ulos oo

Router ( config — IP — SLA ) # Frequency Second
: IP SLA ;lel @y bgyyo Saiwilo) Guasi & oyle> al>,0
Router ( config ) #IP SLA Schedule sla — ops — number Start — time { hh.mm.ss | now }

D pS oslaiwl 55 S diges 5l puilei e SLA jgiws Operation cuawd >

m ICMP (echo, jitter)
m RTP(VoIP)
B TCP connection (establishes TCP connections)

m UDP (echo, jitter)

B DNS
m DHCP
m HITTP
m FIP

Email : Koliji_Cisco@Yahoo.com / (s« 2sls (eadl /| www.commandsource.org Page 164



mailto:Koliji_Cisco@Yahoo.com
http://www.commandsource.org/

Router # Show IP SLA Statics

Router # Show IP SLA Configuration

: Tracking
0>,S ae>l,0 SLA operation a, bg,,o return code ;laso @ 590 (w0 uas Tracking Ulgic @, aS Sju>
Tracking @ Lo cslol Vs 51 oo . ad> s iwyl3S down L up w,ge |, Tracking wldoc ax.i 9
9 05,S adlol 593 Routing Jga> J3Is @y | e SO Sy, aS sulo; . wwl route flapping  alicwwo
xlos Routing Jga> J=Is @y ol o,Lgs w939l aloldly g Ol Wi> @ pladl JJs ;8 @ (wide | s

. cuwl 03ls &, route flapping weS Ulgi (sw

P el padlgs route static 9 PBR 5l oslaiwl Sy Tracking  Sawu Sy 0= @y awls| >

: Track g95 S5 skl @ Jgl al> 0
Router ( config ) # Track Track — number IP SLA sla — ops — number
: Tracking aswg,y wau Down g Up wlo Ulo) s & 09> al> 0
Router ( config — Track ) # Delay Up seconds Down seconds
:odud way,ss Track 1 eslauwl U route static way e @ pgw al> 0

Router ( config ) # IP route IP — Address Subnet— Mask Interface type mod/num Track

Track — number

: PBR @ Track Jlocl

Router(config-Route—Map)#Set IP Next — Hop Verify — Availability Next —Hop —ip # Track

Track — number

s Track awslos Hgiws
Router # Show Track
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BGP

Border Gateway Protocol

D g (w0 i 09,5 95 Ay (suliyao Sla JSg

IGP > ls (sobpwmo SS9, #+

BGP (s>l (suliyno JSigp
51 09,5 ¢l @S 1wl sw Interior Gateway Protocol | a8,S, IGP : IGP (s3> (suliummn JSigy
IGP og;> EIGRP , RIP OSPF sla JSig,s « vacils adlgs [, AS S, 0g,s sub o (subles o JSis
bl s
5l 09,5 ol a8 sl sw Exterior Gateway Protocol ;| @is,S,) EGP : EGP (sJ3l> suluwn JSigy
. 2l WEGP 09,3 095> BGP JSigyy . wunils aslgs |, WAS w csuliymuno sublys W JSig,y
 BGP JS5g,) wluogas

Cab e iyl (ubeuie wins> )5 9 BAS G subwwo @ )38 BGP (subenne JSUsy #

w4 asws sguw (s oslaiwl ol JIs s aS BGP JSUg ) aseuns

a4 Gluod Sld,ig) .« g sw 030l BGP Peer S, ulgic ay BGP JSGg,y 55 auluod Sla,ig, =
g el b BGP Sain)Siy 5> vws wjg0

- 2iS sw oslaiwl 179 &ygr oylous U TCP JSigy 5 wleMbl Jlawl sl BGP JSig, #

Triggered update g9 Incremental Sxiwilgi 95 51 suluwn Jga> Update sl BGP JSig,y =
- 3)S 2l (solsiy

39 w0 Awlxo (( Wluogas ) Attribute s ,wSs Gwlwl 1 BGP JSig,y > Metric #

. 3wl sw Advance Distance Vector JSig Sy BGP JSUg, #+

.5, aalgs ,Sgl> Loop syl 51 BGP JSig,y 4
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L3S o ulaisiy VLSM 51 BGP JSis,

. 5gs Jdlgs> BGP Process < sSh>l a, )58 hhad g, .o

owgrw o JSigy ol aS il e oyl ubuwe s osleiwl 5y90 JSUg U BGP JSUg, #
Sg cw osleiwl SH sSld wS 1w 9 ISP il sla ouds
. 5945 wsw 030l BGP Spakers cowl ooui L=l Ll g, w0 BGP JSigyy aS (suld,ig,

65535 U 0 o0 S oyl b WBAS aS sg.br csw o5laiwl AS s csulipnuo Sl BGP Sigy 4

Shls il juizo SWWAS aS i adlgs> J,iuS IANA  suilp> Ulojlw lowgs aS gai (s (swlbwliow
ow Sl ojlons Shyls aS juigo e SWAS g 2ugS sw Public il @ aS 3ol (5w 64495 U 1 ¢ 0,locis
cp> 65511 U 64496 oo Sl o,londs 9 sisdblus WBgyeo Private @ aS auiil (swo 65534 b 64512
5 Joa> )5 AS . 1l 0w 9,5, 65535 o)l 9 0 o,lois 9 15,.800 H18 oslaiwl 3,80 Gued 9 i

sl ool paxiwe

16-Bir ASN Assignment Caregories from IANA

Value or Range Purpose

0 Reserved

1 through 64,495 Assignable by JANA for public use
64,496 through 65,511 Reserved for use in documentation
64,512 through 65,534 Private use

65,535 Reserved

t s > IP Larax J>lho

Joiwo aS il wuyae ulo;lw oL Internet Corporation For Assigned Network Numbers : ICANN
09> 9 1wl sw ICANN Ulo;lw acgoxo ,j; aS Internet Assigned Numbers Authority : IANA

Domain  puugs,w @ besse oo uizxod 9 1S v oms | Wlixe (uldhe> sblo @ IP paraxi

Auol s Uloslw (il 0ape w30 (.com ) asle Top Level Domain ( TLD ) 9 Name System ( DNS )
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D Cowl M) Cou u Lg.;i u.é._J_Ubg as .U)|> >9>9 ICANN acgo=o ) ;> 3w wuld L'Jlo)'l_w

wuldhe> ashio ;0 jogaxo aS |, suld ywysl ICANN g IANA S vlojlw @ Jgl al>,0

3 Jowo S S, @ 1) uldle> dshio 18 Logaxo S Gw)sl IANA OlosLw: 9> al>,0
. AD> (sw 9= 59 (sw 0.0l Regional Internet Registries ( RIR ) oU @ aS a=>U ol

@ |, yiS=9S (sblio U )9S ;8 @ byiyo Sl Juysl RIR Sla wS,ui 5l p1aS 10 1 pgw al>yo +
Local Internet Registries ( LIR ) L National Internet Registries ( NIR ) oU @y aS Jgiwo Sld ulojlw
D> (s Jigxd Mgt (s 020l

I, a9, Jugxi Sld _w)ysl Internet Registry ( IR ) slbd oS, 5l olsS ;0 @ o,lp> add>,0 +
G0 parass 0JikS Cuwlgs)y S ulojlw b 9 wsulpil U8 @ 1) 595 Sslxwl slaSubnet 9 awsSw

DD

: il ,> Routing g (s> w)ysl
Joglax .5l polais] a6l [ TP Gw,ysl @dly)s cowlgs)s aS (siliyinine @ Olginos |y IP Slpaw)sl 51 (o
1l 030 9,3 9 03w wau,ei RFC 3330 5,laliowl 53 aS discwd (suld Lw)sl g Private sla Gw)sl ;50 05

8,8 0,0 B Lw)dl ol 5l Ulgi Lswos il buso 5> 9

Privare IP Address Reference

Number of Classful Range of Classful Networks Prefix for Entire

Networks Range

(1) Class A: 10.0.0.0 10.0.0.0/8

(16) Class B: 172.16.0.0 through 172.31.0.0 172.16.0.0/12

(256) Class C: 192.168.0.0 through 192.168.0.0/16
192.168.255.0
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Reserved Values in IPv4 Address Range (RFC 3330)

Value or Reason

Range

0.0.0.0/8 Used for self-identification on a local subnet.
127.0.0.0/ Loopback testing.

8

169.254. This “link local” block is used for default IPv4 address assignment when
0.0/16 DHCP process fails.

192.0.2.0 Reserved for use in documentation and example code.
/24

192.88.9 Used for [Pv6 to IPv4 relay (6to4 relay) (RFC 3068).
9.0/24

198.18.0. Benchmark testing for Internet devices (RFC 2544).
0/15

: BGP Tables
ol a8 S sw oslaiwl BGP JSigyy wleMbl 5l s,lapSs sl Jga> auw 51 BGP sla,ig, 5l Sy 50
Pl 5 2 e Joax

4+ Routing Table

4+ Neighbor Table

+

BGP Table or Topology Table

: BGP > o oly glyil
+ Open
+ Keepalive
+ Update
+ Notification
aS (suld g, wow a4 Open oly JLuw,)l @y o8l b, 51 S, o TCP bls)l )18, 5l a2 : Open oLy

9, Sy lowgi Open ply aS (53,50 5,5 9 5,5 Ldlgs> Wl 6aui i G lwwod Ulgic a4 BGP Sauu,Swy 5
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al>,0 ol JaoSi 5l a2 9 3,8 adlgs JLw,l Open oly 0aiS JLw,l sl Keepalive oly 5 55,5 ol
. cunls Juslgs |, Keepalive ¢ Notification ¢ Update alo> 51 ;505 oly JLw,l sublsi s,
ol JLw,)l BGP UK Luwod @ 5,80 wigo U U S5 asli 60 10 0,9 Juw wyso @ : Keepalive ol
. i aslgs> Hold time vl Slasil 5l gile b oly ))Se JLw,l ul aS 2w
SlaAttribute Jolo Guizod W ply ol aS aioluo o @ beiyo wleMbl Joluw : Update oLy
. Aiiowd 5900 IBlg> o Guips cswlbwliod 4 pladl il Gwlwl  BGP JSig,y aS
9 1w adlgs> JLw,l Notification oly <, s> &, BGP Jlail s error asS (si)9.0 ,> : Notification oLy
i Adlgs gld bl
D puls ©y9lxe abal,y £95 95 BGP JSig >

IBGP g9 ;| wyglzo all, g5 ol 2ol AS S, ;> WoNeighbor Router as (sudg : IBGP =
bl

EBGP 9 5| wyglzo all, 95 ol 2l welein SIDAS s WoNeighbor Router aS (sidg : EBGP #

Internal and External BGP
VN
' TN
|
,-/ ASSO | — l\.
\‘ ' )
AN TCP connection T

—

port#179 /
All routers are
s ,-"r running OSPF

f
| .
/l' H_J—j':"'i II
| ) N N
| BGP -~ g '|
| TCP connection = ' |
\ port#179and  *. |
\ port <1023 .
\
\
\__,/\
—
- 7N
-
,/ AS 200
\,
\_,\ A

Email : Koliji_Cisco@Yahoo.com / (s« 2sls (eadl /| www.commandsource.org Page 170



mailto:Koliji_Cisco@Yahoo.com
http://www.commandsource.org/

: Default Route

Default and Static Route Configuration into the Internet

‘/ \ Default
/_ Default route \ route //
edlstnbuted

propagated to | ————
/ interior routers = "= ~— " into routing \\
| < R ' Z [ = ' protocol |

\\c.,mpm / sl /
N~ j *A\____,/‘\x-/

The command syntax to configure a static route is as follows:

ip route prefix mask {interface | ip-address} [distance]

waslbo routing Jea> J=Is s> g3l slaroute ;1 olaS zud L aS 1S b,y 1) swly yig) aS (53,50 )
a4 ulgi sw |, Default Route gdlg ;> . ai adlgs> JLw,l Default Route caoow @ ply ol 2wl aswla
Routing Jga> J=I5 55 9 059 IP e Gw)sl (swlod saiss wlin aS cuwsls Summary Route S ulgic

) o G

D Cowl 5 Wigo W ALS w oadliaw YU JSLw )y aS jghilod (sJS Hgiws

Router ( config ) # IP Route prefix mask { interface | ip — address }

(ISP @ Jlail sl g, glgsl

To aid in the discussion, this section examines four separate cases:
m  Single homed (1 link per ISP, 1 ISP)

B Dual homed (2+ links per ISP, 1 ISP)

m  Single multihomed (1 link per ISP, 2+ ISPs)

B Dual multihomed (2+ links per ISP, 2+ ISPs)
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lpis ISP i yiiul 0ud> Gawg w9 S i G iyl @ Jlail sl Givg, ol 5> 1 Single Homed =
aS ot g0 > ol 5 9 wonls adles d9>9 il Goow 4 W iy adS H9ue Sl e S

. pasS oslaiwl Default Route ;1 wowl jipy oS oslaiwl BGP 5l
S i adlgs oslaiwl Jlail 95 51 s b 95 51 iyiil @ Jlasl Sl s, ol 5> @ Dual Homed

L sls csalieo o s gy ol + i adlgs L3, ISP S (aub 5l @ Vlasl als

: ol wdl>
ASN 1000 ASN 1, ISP1
. 09> ol
ASN 1, ISP1
ASN 1000
. oW ol

ASN 1000 ASN 1, ISP1

. Default Route ;| pd pwS oslaiwl BGP 5l puwilgi (sw pd Givg) ol 5>
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: Jbo

osls eu=>, E2 yig, sJlail juuwo a0 E1 ig), a0 (sJlail oo ool a0 Csawiiws Sl JSow s

@ sJlail o S U puds sw 1,9 Backup  yewwo Ulgic o |y E2 yig, au (sJlail juuno . i adlgs

o 9 puiS o w2 Default Route ,ig) g5 48 Sly

Soui oslesiwl juauo ¢l S glad E1 g,

: paiS sw Redistribution gy Suio UL E1 b9, au (sJlail

~

100 Mbps

ASN 1 ISP1

10 Mbps

Enterprise
Vs
o7~ Default —
\ WAN' > | E ’
Default
Default

L WA L B
e

J

Dual-Homed Design, Using Defaulrs to Favor One Link

E1l ( config ) # IP Route 0.0.0.0 0.0.0.0 Serial 0

E1l ( config ) # Router EIGRP 10

E1 ( config — router ) # Redistribute Static Metric 100 1 255 1 1500

E1l ( config — router ) # Exit

E2 ( config ) # IP Route 0.0.0.0 0.0.0.0 Serial 0

E2 ( config ) # Router EIGRP 10

E2 ( config — router ) # Redistribute Static Metric 10 1 255 1 1500

E2 ( config — router ) # Exit

Email : Koliji_Cisco@Yahoo.com / (s« 2sls (eadl /| www.commandsource.org

Page 173



mailto:Koliji_Cisco@Yahoo.com
http://www.commandsource.org/

Jaio ISP & 5l Guw 0 b oS oyl a4 Gsawyiows Sl Givg, ol )31 Single Multihomed =

I 50 Uwgy ool - 5SS adlgs esleiwl GlBlas Jlail S I ISP e a4 Jlail sl aS s auslgs

ASN 1, ISP1
4 Enterprise )
U E
ASN 1, ISP2
. J
ASN 1, ISP1
4 Enterprise )
e
el
N J

) RGN |

: Jol >

. Q9D ol
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L Sipo gy 58 9 A ddlgs Juaio ISP & 5l Giuw @ @S, gy ol ,> 1 Dual Multihomed =
P31 s s w gy il - Ve s Juaie ISP @ Jlail S 5l Giuw

: gl s

ASN 1, ISP1

4 Enterprise )

. 09D ol

ASN 1, ISP1
/ Enterprise \ =
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: EBGP e ig) 55 sSuluwod JuSis

P IS Hews
Router ( config ) # Router BGP As — number

Router ( config — router ) # Neighbor IP-Address Remote — As
Remute — As — Number
LS 08> 5 JSw @t Jo

ASN 11
Enterprise

ASN 1 ISP1

10,111 10.1.1.2

~A 7y, Solo S0/0/0 .f-:}L
I E1 ' S0/0/1 S0/ ¥ |1'1‘
10.1.15 10.1.16

BGP Configuration on E1: Neighborships Configured

! Configuration on router E1

router bgp 11
neighbor 10.1.1.2 remote-as 1

! Next commands are on I1-1

router bgp 1
neighbor 10.1.1.1 remote-as 11

Router # Show IP BGP Summary
Router # Show IP BGP Neighbor
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: BGP JSig, ,> Router — ID =i 09>

Router ( config — router ) # BGP Router—ID A.B.C.D
Highset  up/up Loopback IP — Address

Highset  up/up non — Loopback  IP — Address
P sy

Router —ID U @ sg.i cswo 03> Uiwslos yig, 0l IP — Address U auLuwosd ,ig, BGP >

D oSobuod JaSii slasolyly

2l 9> yig, ;5 Remute — AS — number U 1,U pul osls polais| Jgl g, o aS AS — Number =
- puSey 9 Al

il by wlo @yl 59, 95 )> Router — ID =

ol Sg, Ul aisuwls s9>9 gluwod g 95 w3 TCP Port Jlail S5 51,85 ulSal loa> 3yl =
C 35S s Wy i (2l Sgy 0 BGP s W oly 9 B, aod 9 3o JuSi sSulunod yiuw

puilgi (oo MD5 o 5l khad g 2l .l yigy 95 ow 5> MU el awls Authentication )31+

: BGP JSig, ,> Authentication giws

Router ( config — router )# Neighbor IP — Address Password password
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5 CULu.LQ.B 29) 95 N |).zo Jlasl [UYpve2 )'l oslaiwl

5o 1o Jlail 5 S0 81 b puiS oslaial [ymo Il 95 5l EBGP s culuwad s, 55 cout 55 <onal sigs
Oy90 U L sSluod S el cul 55 . 395 ow )l Slued 9 2uS oslaiwl pgs Jlail 5l suiw JSiino
51 JSie Gl 885 Shy 3l v 399 4 59 95 G > Saluiod 95 pud> JuSuii pul 031> usgi aS S8

D S s oslawl yuy wlgiws

: Jgl al> 0

BGP neighbor remote-as Command

Router (config-router) #

neighbor {ip-address | peer-group-name }

remote-as autonomous-system

L P9d qJ.>).o

BGP neighbor update-source Command

Router (config-router) #

neighbor {ip-address | peer-group-name} update-source
interface-type interface-number

:pg.wﬂ.>).o

BGP neighbor ebgp-multihop Command

Router (config-router) #

neighbor {ip-address | peer-group-name} ebgp-multihop [ttl]
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s Jlo

Example: ebgp-multihop Command

AS 65102
Loopback 0
oy 92.168.1.17/28
> AS 65101
EBGP
192.168.1.18/28

192.168.1.33/28

192.168.1.34/28

Loopback 0
1.1.11

router bgp 65102 router bgp 65101

naighbor 1.1.1.1 remote-as 65101 neighber 2.2.2.2 remote-as 65102

neighber 1.1.1.1 update-source Loopback 0 neighbor 2.2.2.2 update-source Loopback 0
neighbor 1.1.1.1 ebgp-multihop 2 neighbcor 2.2.2.2 ebgp-multihop 2

! !

ip route 1.1.1.1 255.255,255,.255 152.168,1.18|(ip route 2.2.2.2 255.255,255,.255 152.168,1.17
ip route 1.1.1.1 255.255.255.255 152.168.1.34||1p route 2.2.2.2 255,255 255,255 192.168.1.33

a, o,Lul Neighbor IP — Address ebgp — multihop [ ttl ] joiws 168 wds VU JSow a S
gy waoow U ply S Jlw;l 1ad g, aS siloy Loy U Wige @ . 3,ls EBGP Multihop  sS3u9
Olowhhis (ul b .adauo ;189 1L ol |) Time — To — Live ( TTL ) a8 laso 1wl asuwls EBGP ayluod
cowSow U Interface Loopback ;1 eslaiwl U yig, 95 wle EBGP  w)glxo alaul, )18, (6,9 S
Ol 5180 dowpy Ulwod i) Cowd U 1 L uly TTL Hlade U uSL aS (si)e0 55 Lys .+ aw adlgs aslgo

8, g G 5l Guslag sl U el 9 AiSie Ty YudS oo @

H9icwd ol + 33,8 (s JShio ¢l v B,k cucl Neighbor ... ebgp — multihop 2 ,giw> sl
Interface Loopback wocw au | oly 2lgi (s TTL Sa>lg S Usly audS 5l ay 00u6S wbl)s g, iy

. 2S Jluyl 95
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r Sobwod >0

i
i
£
i

idle | - ' | - ' Idle

1. Reset connectiretry counter

R ecet BGP —— 2. Initiate TCF connection e
I ' 3. Listens & waits I ‘
— T Connect
| = ' | = ' {top connection
awraiting open sent)
_Open sent o T 5a|r5|l-::ur1:;t:rmigu5
i (759 9 e
or a diffierent one (EBGP)?
k = .l:"l—; e .I‘:.‘_‘
s
— L —_—
Open confirm i ""' ‘ : [ T ——
' Keepalive | '
e A
E b
| ‘ Established | '
— —_—
- ' ) Lpdates N i '

®,i9, L 9 o3uiu 5lel BGP W glxo abal, 551,85 au by o diwgyy 3968 aS cowl 0l Sl s ol @ Idle

. Codls udlgs ol o,lLgs 5Lel )5 (aew

0wy ploil @ 59i8 Lol oauiw 5Ll TCP Jlail )8, aS cowl Ul [,y Cusoy ol 39,0 : Connect

.CA.MJ'

» Cowl 00uin alsle Wdyig,
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Open Ly j5i8 alued ,ig) bol cawl o JLw,)l auluuod g, @b Open oly wJl> ] > : Opensent

. Cowl osbiow e yig) ol @ 1) 39

50380 @ Keepalive s oly Jlw)l @ pladl auluwod g, 95 1o al>,0 ol > : Openconfirm

& yiol)ly ol SSI Lol . sgus (w0 JuSis wyglxo bl (sSiluod S yiol)ly L9s il Wiso 5 9 LS w0
. o ddlgs osliuw,9 Notification oly Keepalive oly Sls @ auiol weldso pd U yig) 95 Sy, )

S)Ld 0 a4 pladl g, wwdiy (. D> sw iwles |, BGP bls,)l S, sulpy wusog @ Established
. 2SS sw Jlw,l od sl 1) BGP Update e poly 9 05,5 150380 b @ gl alayl,

F lod i) wusog JyiuS

Sh=l . puiS =l 1) 5 5950w WL LB Gl il Sy . pwles Jled e |, BGP ajluod 1ig, S puilgine

BGP neighbor shutdown Command

Router (config-router) #

neighbor {ip-address | peer-group-name} shutdown

+ Administratively brings down a BGP neighbor

+ Used for maintenance and policy changes to prevent
route flapping

Router (config-router) #

no neighbor {ip-address | peer-group-name} shutdown

+ Re-enables a BGP neighbor that has been administratively
shut down

F Siyygile Wl ygiws
Router # Debug IP BGP
Router # Show TCP Brife
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-
5l Ue> Ll Connect «Js 5 pd b Cowws o3V ig)y 95 Gw wSubwwod JuSeiws sl BGP JSig,y 5>
awly K030 U Shwn uy didaw | 550350 g, 95 wowl O hisd auS sw osleiwl TCP i

BGP Table :

CADS w3 B lued 4 Y9, , S9ub ,ig, BGP Table »,lg aS S o 1o

i paiss |, BGP Table pwlgi (5w 505 j9iaw> U

Router # Show IP BGP

: BGP l oslaiwl b ciyisl axo @ Olojlw S5 J51s S Guysl Jlw)
S s oslasiwl 5 Give) 9 5l

Network ,giws ;1 oslaiwl @ Jol g, =
9 Network ;giws > oo aig S ol Gwle Sl acwylio 1w adlgs> wucl Network giws> Slh>|
Ol 55 s ALy Swlo 9wyl Gl (sdolS (glhi aS (si)9.0 55 . 5,8 Wi Routing Jga> wlgixo
BGP Table Jga> J=Is )> route ulod sl asswls >9>9 Routing Jga> s g8l sSlaroute L giws
oslaiwl No Auto — Summary | aS 5,1y cxo ilo; wdlao (ul 8,8 adlgs 1,8 g, Uled g, >

. paisl 05,8

. <owl No Auto — Summary ,o,9 G el )

Router ( config — Router )# Network IP — Address Mask subnet-mask

Router ( config — Router )# No Auto — Summary
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S S)lasgs Network  giws > Mask iol,ly cuigi 5l 9 oS 3)lg |, Auto — Summary giws ,SI Lol
59>9 Routing Jga> J>Is 55 s)luliowl GwMS U gwysl Uled acgoxo,s; Slosubnet aS (sijgo )

. 5)S adlgs BGP Jga> S>> 5 5)lauliwl gwMS L aScaw wsls 51,8 au pladl yig, sl acwls

Router ( config — Router )# Network IP — Address

Router ( config — Router )# Auto — Summary

BGP Jx>I> a, IGP ;| Redistribution a.wg,u plxil @ o9> Lug, =+

- 5)S oslaiwl ol lay=o 4 Ulbojlw S @ bgyyo Slaroute [Lawsl sl Redistribution 1 ewlgiue

Private Sla Gw)sl ,Lussl 51 ,Ssl> g loslw @ bgsye Public Sla )l ,Lass! .1
Ul acgozo ;5 SlaSubnet swloi Sl> @y )b route S, ,Lawl .2

s Jbo

Router ( config ) # Router BGP 1

Router ( config — Router )# Redistribute OSPF 1 Route —Map Cisco

Router ( config ) # IP Prefix — List 1 Permit 182.168.0.0/22 ge 24
le 24

Router ( config ) # Route —Map Cisco permit 10

Router ( config — Route — Map )# Match IP Address Prefix — List 1
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:p,_L;SSummary M)S._s\n BGP Cl._JClS |) Lwlﬁ).u.u.o p.u|9.) W0 Uvg) w U

OSPF —> & yw,>|—> 182.168.0.0./22 —> Network 182.168.0.0 Mask 255.255.255.0

w2y Default Route Sy w)g0 @ 9 3,3, juwio 1> WHgo @ 1 09> Livg,

OSPF D Gyl IP — Route 182.168.0.0 255.255.255.0 Null 0
Network 182.168.0.0 Mask 255.255.255.0

._3)9]&5\0)_5 Summary «Jl> a4 BGP >9.'>9>),S OO Jdah0 iy U)Hgu0 U 1 pgw Jw9)

OSPF —> Router ( config — router ) # Aggregate — Address IP-Address subnet-mask Summary
— Only

PGS W8S 5 Joa> @ aewl 20 sace Uyl eBGP JSUgyy 5> AD Hlaso

Defaulr Administrative Disrances

Route Type Administrative Distance
Connected 0

Static 1

EIGRP summary route 5

eBGP 20

EIGRP (internal) 90
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iBGP sla,ig, 15 sSulbuwod JuSiw
P IS Hews
Router ( config ) # Router BGP As — number

Router( config — router )# Neighbor IP—Address Remote — As Remute —

As — Number

1 IBGP wluogas

S lbuod pudlgs (50 As U > 1y wowl wly pd U YU jgiws 95 ,a As — number laso

w1 Wy> Sy Ll lawl 55 BGP Jga> 5 3,68 csw IBGP aubo 51 @S |, (suld o BGP  JSig,
3|38 (s sioMe gud eBGP S o Sol> (g 5,138

. <owl 200 L 0l IBGP Sl yuuuo AD lase =

c oS syt 9 Cowl 1 U by Olod TTL lase iIBGP 5> =

S (swod S yig) 393 U aid,S aS S,ig) 3l 5,8 (sw IBGP gu,b 5l aS (suld o Next — Hop =+
|, wse> Next — HOp g poud> yuusi 05low,9 |, IBGP o aS Syig, Next — Hop b . wowl ol g

pads s el ) S Gl s seiws b

Router( config — router )#Neighbor IP-Address Next — Hop — Self

P aass
Sy Wb loi> . pud> LS 30 Loopback sld juwdyiul U eBGP Jio | sSluod puwilsi (sw

4 Sjo g9, Next — Hop &b 5l sd3ls Slayig, U pusS wauyei |, Next — Hop — Self ;5,0 S )i,

ol aswly Cawyiwd Vg
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P sy
Default Jga> ;> 200 >ac U .l iBGP Sld o AD laso 2uS (sw 0adliw 55 Jga> ;> aS jgbilod

. wowl Administrative Distances

Defaulr Administrarive Distances

Route Type Administrative Distance
IGRP 100
OSPF 110
IS-IS 115
RIP 120
On-Demand Routing (ODR) 160
EIGRP (external) 170
iBGP 200
Unreachable 255

As 11 s g8l sl>ls Slayig) S S5 Guilo IBGP wjglxo abayly S)lyd, b S wds 55 JSw @ & Jbo
S S siloy Ul Gwlwl 1 V> 039 LSaed I WleMbl dl,s 4,58 pudiwe W0 U sl Cswolo
>Lu.u).9 m|9.>u )i.p iBGP gSL&)JgJ Coaw U pr_g,g Ulod 1S sw IBGP »9) )‘l d\.ol.u C.;QL_.U_B Cl..ypl_).§| »9)

39 SySel> 3 AV as > e, 5l U

Corel

sy S
o C9
iBGP

10.100.1.3 b—— 10.100.11

iBGP

- iBGP
10.100.1.4 p——] 10.100.1.2

A/ o
=

Core?2

Partial Mesh of iBGP Peers
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El g, . 2iwd Sjw Sld g, E2 9 E1 S )ig) 9 1)ls 51,8 As 11 55 g, )lp> 10 Jd axsno JSoi )
51 Ueym )3 E2 ig) 9 31> pussiwn bli)l 9 wwl 580555 181.0.0.0/8 aSw @y As 11 ashio 5l wg,w >
Sa,ig) aS padlezs [S1 .5 05 pusiows bli)l 9 cowl ,iSy555 192.135.250.0/28 aSew @y As 11 ashio
Siedagi Su Shx>l @ pladl LU acwl ls,e5 0 595 BGP Jga> J3Is )5 (ol oleMbl 5l sdzIs
szl 59>90 o8iws 4 Hwlo IBGP & jglxo alayl, G HIS ol azis 5>+ pwlos il wlo Full Mesh

c Al Adlgs>

Pl e Corel g E1 slayig, Sai,Sy 0iuS Oly 55 Jle

Core2—E1 and Corel Only

! First, E1's configuration

router bgp 11

neighbor 10.100.1.2 remote-as 11

neighbor 10.100.1.2 update-source loopback®

neighbor 10.100.1.2 next-hop-self
!
neighbor 10.100.1.3 remote-as 11
neighbor 10.100.1.3 update-source loopback®
neighbor 10.100.1.3 next-hop-self
!
neighbor 10.100.1.4 remote-as 11
neighbor 10.100.1.4 update-source loopback®
neighbor 10.100.1.4 next-hop-self
! Next, Corei's configuration
interface loopback®

ip address 10.100.1.3 255.255.255.255
I

router bgp 11

neighbor 10.100.1.1 remote-as 11

neighbor 10.100.1.1 update-source loopback®
!

neighbor 10.100.1.2 remote-as 11

neighbor 10.100.1.2 update-source loopback®
!

neighbor 10.100.1.4 remote-as 11

neighbor 10.100.1.4 update-source loopback®
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H95wd AS o AuS 8> Sl oS sw dylg s Core2 g B2 slaigy Sgy | W )giws uod

. oS dlg (E2 g E1 )

osly vlinw slbd sawu,Sw Jlocl 5l o=y Corel g, So, ;5 BGP Jgu> wlhgizo oaud> wliw 55 Jlo

sl v Jud Sguylow 5> oani

BGP Table on Rourer Corel

Core-1# show ip bgp

BGP table version is 10, local router ID is 10.100.1.3

Status codes: s suppressed, d damped, h history, * valid, > best, i - internal,
r RIB-failure, S Stale

Origin codes: i - IGP, e - EGP, ? - incomplete

Network Next Hop Metric LocPrf Weight Path
r i0.0.0.0 10.100.1.2 1] 100 031
r>i 10.100.1.1 4] 100 01 1i
* 1128.107.0.0/19 10.100.1.2 @ 100 0 i
*>3i 10.100.1.1 0 100 0 i
*>1181.0.0.0/8 10.100.1.1 0 100 012 111 112 i
*>i182.0.0.0/8 10.100.1.1 0 100 012222 1
*>i183.0.0.0/8 10.100.1.1 (0] 100 0121
*>1184.0.0.0/8 10.100.1 .1 0 100 D121
*>i185.0.0.0/8 10.100.1.1 0 100 0121
*>1192.135.250.0/28 10.100.1.2 (0] 100 0341

E2 g, 9 181.0.0.0/8 aSecds @ (s> Sly sewo oupigs E1 gy S 485 (s wlis YU oleMbl
Corel ig, asui ,> . 1l oouw wlxisl 192.135.250.0/28 aSicis a0 (sawyiowd aads uyigy Ulgic @ 50
wy b puizxed . aon aslgs glhe W aSii gl 5l £10S 18 w4 ol oo S 399 5l g
Ul 192.135.250.0/28 aSis 5,90 ,5 Next — Hop Lw,sl aS pwl (sw > Next — Hop sSla Gw,)sl
iz ) 10.100.1.1 U pl, 181.0.0.0/8 aSois 3,90 55 Next — HOp uuw,sl 9 ( E2 s, susy ) 10.100.1.2

. owl oonw osls L8 (E1 g,
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BGP Filtering

Enterprise - ASN 11

(128.107.0.019 —————————— D ——_3» ASN 1 ISP1
10.0.0.0/8 —— ;.,
Cas :
———————— 1E
I &)

ASN 3 ISP3

The Need for Enterprise BGP Filrering

ol aslw palyd Wyig, swled Sq, 5> |, Update sla poly Sy, v ilid Jlocl Ul BGP JS6g 5
S39,9 SWOl,5 S, p ,id W o118l 395 Aluesd Sl g, 5l p1aS & Sl @ wlgi (o BGP g, S v
wwloi yig, Sg, ;> BGP il Sy Sawu,Sy wygo 5 . ules ( Outbound ) (s>9,> L 9 ( Inbound )
Jlocl & ply g, 10 19250 k9 puiS s Reload L Sy g, Ulod Sy, )5 |, BGP wjglxe wlbly)l

.53,

: pusS L=l |, Filtering pwlei (s yivg) auw b

: Prefix — List Jgl ivg, =

: Prefix — List UL 0>,S ,ild (oIS Hgiws

Router ( config — router ) # Neighbor IP-Neighbor Prefix —List name {in | out }
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D paagl o |y wlgiows ul Jd axsno JSh @ axgi Ut Jlin

Router E1 ( config ) # IP Prefix — List Cisco seq 5 Permit 128.107.0.0/19
Router E1 ( config ) # IP Prefix — List Cisco seq 10 Deny 10.0.0.0/8
Router E1 ( config ) # IP Prefix — List Cisco seq 15 Deny 192.135.250.0/28
Router E1 ( config ) # Router BGP 11

Router E1 ( config — router ) # Neighbor 1.1.1.1 Prefix — List Cisco Out

wleMbl bhad (i . 900 s ,idud 1-1 g, a4 (Jlw,l wleMbl E1 g, Sg, v YU wlygiws Jlocl U
9 10.0.0.0/8 sla aScis aox> 31,305 Sl aSew 9 5)I5 ) E1 g, 5l 29,5 o5l=1 128.107.0.0/19 aSci
As 11 5l wlg swo 1-1 g, ululo . 265l 1) E1 b9, 5l g9y 05>l 9 0o ,ald 192.135.250.0/28
S8l bzl 5y (As 11 ) ulojlw oul WU Sligy azwis )> 9 S oslaiwl b aScs il U Vaew, sl
5l oslaiwl U . puiS Reload 1) E1 g, ,U S lai> 30U VU wlygiows dlacl 5l oy . 5,8 i 5158 0,50

P padd s ploil |18 ol s Hgiws

Router # Clear IP BGP *

: Access — List 09> g, =

: Access — List L us,S o (oIS Hgiws
Router ( config — router ) # Neighbor IP-Neighbor Distribute — List { ACL-name | ACL-

number } {in | out }
P paangs (o ) Olgiws il 8 axan JSow 4 axgi bt e

Router E1 ( config ) # Access — List 1 Deny 10.0.0.0 0.255.255.255
Router E1 ( config ) # Access — List 1 Deny 192.135.250.0 0.0.0.255
Router E1 ( config ) # Access — List 1 Permit any

Router E1 ( config ) # Router BGP 11

Router E1 ( config — router ) # Neighbor 1.1.1.1 Distribute —List 1 Out
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: Route — Map pgw vy, #*

P paangs o |y whgiws ol Jud axan JSib @y axgi U Jln

Router E1 ( config ) # IP Prefix — List 2 Permit 10.0.0.0/8

Router E1 ( config ) # IP Prefix — List 2 Permit 192.135.250.0/28
Router E1 ( config ) # Route —Map Cisco Deny 10

Router E1 ( config- Route — Map ) #Match IP Address Prefix — List 2
Router E1 ( config- Route — Map ) # Exit

Router E1 ( config ) # Route — Map Cisco Permit 20

Router E1 ( config- Route — Map ) # Exit

Router E1 ( config ) # Router BGP 11

Router E1 ( config — router ) # Neighbor 1.1.1.1 Route—Map Cisco Out

Clearing BGP Neighbors

Clear IP 5,85 (5w 1,9 oslaiwl 5,90 BGP Sla g, Gwlo wiglxo alayly WSS Cans, Sy aS S giws
w0 o Ly oy oul el 0g=i aS 3Ll s 3w S50 SeLiel,l Shls Heiws ol @l . cowl BGP
Gi> @ pladl > Sla g, 9 00w BGP g, 95 wlo TCP alnl, glad el Bgd Hgiuws aS suloj. 1S
Hard Reset uUlgic au g, ol dulos 595 BGP Jga> J=Is 51 13050 51 e wi8l,> saBGP route
alyl, Bi> L g TCP bli)l ghs ccl, asS Soft Reset  oU @ 5)ls 399 ;505 sy, bol . 390 (w0 0340l
@ 59> BGP Jga> wlhgize 0,Lg9> Jluw)l 4y 0la8l 08wy S asiyi o 394 (sw0d (859, uile wjolzo
5 2iSeo Jloel il gy 5 1) 0anis s 5ikd ,Sus Joe 5 51 85U ol (g 03,5 9250 Wlirod s,
510505 )LSo 1) udlys e ply wolod U gr adles a0 yig) 5w S350 sibid Su Ul el Wygo

»lou 59, | 593 BGP Jga> Luw 9 031> jguc 00ui uas ilad
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s 2o b | sl )18 .50 og= g Clear IP BGP giws ;| (salizeo S aews uj Joa

BGP clear Command Oprions

Command Hard or One or All Direction (in or
Soft Neighbors out)
clearip bgp * Hard all both
clear ip bgp neighbor-id Hard one both
clear ip bgp neighbor-id out  Soft one out
clear ip bgp neighbor-id soft ~ Soft one out
out
clear ip bgp neighbor-id in Soft one in
clear ip bgp neighbor-id softin Soft one in
clear ip bgp * soft Soft all both
clear ip bgp neighbor-id soft  Soft one both

Router # Clear IP BGP *

Update a2 1S s SU 1) 395 Sld o aod s> il s yigy.au88 s Hard Reset wlls ¢l «
. >>)§ S0 J..S.uu o)bgbg 3>9) (S0 L')H)'I L;&Lu.w@ o> L‘).)_l 30.6S 5w LJLMJ)' ).'>T)>9JJS S\

Router # Clear IP BGP neighbor - id

oo Jlw,l 0,Lg> 9 S (o SU | 393 Jga> pul 03,5 Lazaiw aS ayluwed ig, Sy L bhsd s ol 5>
33,5 Lswo S 0,U95 9 39, wswo w5l sSubuod el ol 5y L S

Router # Clear IP BGP neighbor —id out

Y9, @y aS Q\JL&M bhsd ol )|)§)._u .J\i.;Luu.o.@ ol UJI ). .Lu9§ ww Soft Reset wJl> UJ| =)
VLY S\o0 LJLuJ)l O)L_JS)S O))S kSlJ |) xS S\o LJLuJ)l QJLMM
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Router # Clear IP BGP neighbor —id in

Route — Refresh 03080 ul @ 9 1S (s Wlwod Hig) 5l | @ juwuoe Jluwl 0,Lgs cwlgs>)> 9 1S 5w

. 3ugS s

Router # Clear IP BGP neighbor —id Soft in

5395 5l yigy dilgi Cswos s Gl 5> 2 i G oslaiwl Ol 5l @S s aS cowl VU Hgiws plod Hgiws ol
[, Clear ,giw> a2y 9 8 U39 aS aiwls abbdls Sy W8 . auSy oo JLw)l o)bgs> cwles)> ayluuod
0,035 |, Clear ,giw> ;31 Ju8 (sw0uad U359 Su U pud)S (sw 35lg 15 05 Heiws b 9 5,5 (5w 0,033 395 5>

13)S s
Router ( config — router ) # Neighbor neighbor — id Soft — Reconfiguration inbaund

39 cswou oslasiowl S0 Uiugy ol 5l

Router # Clear IP BGP Soft

o Jlw,l 1) oleMbl g 48> (s oS 0,Le> 9 S (s &hd ) sSuluod W yig) aod L s ol
LS

Router # Clear IP BGP neighbor —id Soft
cads sw el L8 el gy Su b asd cowl VU > i

. pasS o3laiwl Hard Reset ;1 U oS oslaiwl Soft Reset ;| iy wowl yigy
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Router E1
(/— BGP Table show ip bgp neighbors 11-1 ad\r-a'tls-ad-ruut:s\
( A
|
Best ] Outbound . Sent —_—
utboun -
Routes Filter Update )bl 11-1
show ip bgp 4 2
BGP Table
Subset 1
Learnad from
13-1
3
L. T
! ﬁ ) —
| Inbound Received o
1 Filter < Update < _l 13-1
I .
Y Y

\shm-.r ip bgp neighbors 13-1 routes  show ip bgp neighbors 13-1 received-routes /

show Commands Relared ro BGP Filrering

D pasS s oslaiiwl 5 Heiws 5l 1 AU easliw Sy

Router # Show IP BGP Neighbor neighbor-id Routes

D eSS sw oslawl 5y 9w 5l 2 Al el sl

Router # Show IP BGP Neighbor neighbor-id Advertised — Routes

D pasS sw oslaiwl Huy 9w 5l 3 AU eadlivw Sy

Router # Show IP BGP Neighbor neighbor-id Recived — Routes
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BGP Path Attributes

38 Sy suwo Gupips G 4 B ((wluwgas ) Attribute ,uwuSs Gwlwl 0 BGP (suluwn JSGg 50

R3 #show ip bgp

BGP table version is 12, local router ID 1s 3.3.3.3
Status codes: s suppressed, d damped, h history, * valid, > best, i - internal,

r RIB-failure, S stale AS Path ©Origin

Origin codes: i - IGP, e - EGP, 7 - incomplete " \

~ Network Next Hop Metric | LocPrf|Weight Path/\ L
* [ 111.0.00 10.1.36.6 0| 65000 1 33333 10 200 44(i)
: . 10.1.35.5 0|5 133333 10 200 44 |
* | i|l«——— Neighbor |54 "14 4 0| 100 0| (111)4 133333 10 200 44 |
S Type 10.1.34.4 0|4 13333310 200 44 i
* | 112.0.0.0 10.1.36.6 0| 65000 1 33333 10 200 44 |
: 10.1.35.5 0|5 133333 10 200 44 |
i 10.1.14.4 o| 100 0[(111) 4 1 33333 10 200 44 i
S 10.1.34.4 0|4 133333 10 200 44 |
* |i]16.0.0.0/4 10.1.14.4 0| 100 0| (111) 4 {1, 404, 303, 202} i

NEXT_HOP T LDCAL_PHEFT
MED Weight

Comments: To Discover Other Details...
Meighbor Type: Mo Letter Means “EBGP”
IGP Metric: show ip route next-hop-address
RID: show ip bgp n/i

: ol oo ) d)leo Jolis BGP Attributes

+ AS - Path
+ Next — Hop
+ ORIGIN
+ Local — Preference
+ MED
+ Others
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D Cowl oonw oy Gawles 0y Jga>

Route Selection Decision Process

Consider only (synchronized) routes with no AS loops
and a valid next hop, and then:

Prefer highest weight (local to router).

Prefer highest local preference (global within AS).

Prefer route originated by the local router (next hop = 0.0.0.0).
Prefer shortest AS path.

Prefer lowest origin code (IGP < EGP < incomplete).

Prefer lowest MED (exchanged between autonomous systems).
Prefer EBGP path over IBGP path.

Prefer the path through the closest IGP neighbor.

Prefer oldest route for EBGP paths.

Prefer the path with the lowest neighbor BGP router ID.

ST 2P 0NN RERE NS

= o

Prefer the path with the lowest neighbor IP address.

1. Prefer highest Weight

S W aS suld e Weight . cowl 0 0l Hlase 6,9 Giuw @S 3uil wsw 65535 U 0 5l sae o Weight
ceewl 0L )._J|)._J LgJT Welght 4 Luwod 6L®ﬂ9) » ._5\.]9 »9) ulod 5> 32768 L ol )._JI)._J ud J..og »9)

cpad> s plail ) L8 ol route —map g

: Jbo
Router ( config ) # IP Prefix — List 1 Permit 192.168.1.0/24

Router ( config ) # Route —Map Cisco  Permit 10

Router ( config- Route — Map ) # Match IP Address Prefix —List 1
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Router ( config- Route — Map ) # Set Weight 200
Router ( config- Route — Map ) # Exit

Router ( config ) # Route — Map Cisco Permit 20
Router ( config- Route — Map ) # Exit

Router ( config ) # Router BGP 1

Router ( config — router ) # Neighbor 1.1.1.1 Route—Map Cisco in

|, o Ol Weight az8,3 sU 0l 5l ) Spuwo 10 aS asbuod S Sy IS oS> S5 Us,S sl Hgiws
ads (v uslel 9 5,0 v VU
Router ( config ) # Router BGP 1

Router ( config — router ) # Neighbor neighbor-id Weight number

2. Prefer highest Local Preference

9 L adlgs oslaiwl Local Preference 1 laso ol waiu set L g Weight lase usg VLS, )50 >
ploi @ 9 590 w0 Wil Huwo Guyps Ulgie 4 Ll awls VL Local Preference asS oS uouwo
L ol iIBGP > ol Ssac Hlase - wowl Huwe Guyipy paawo ol A6l U ads (s ju W )ip Sla g,
35l Ssace Hlasoe eBGP > 9 wwl 100

. pasS Wil Local Preference sl puilgi (s |, 232-1 U 0 sac 5l

: pasS Lsw s |, Local Preference i jeiws> U

Router ( config- Route — Map ) # Set Local — Preference number
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: Jbo

Router ( config ) # IP Prefix — List 1 Permit 14.0.0.0/30

Router ( config ) # Route — Map Cisco Permit 10

Router ( config- Route — Map ) # Match IP Address Prefix —List 1

Router ( config- Route — Map ) # Set Local — Preference 200

Router ( config- Route — Map ) # Exit

Router ( config ) # Route —Map Cisco Permit 20

Router ( config- Route — Map ) # Exit

Router ( config ) # Router BGP 1

Router ( config — router ) # Neighbor 11.0.0.9 Route—Map Cisco out

D aass
S s>yl Slayig) Sy - S w L8 IBGP aSiw Iz sSlayig, sl haad Local — Preference

. Cowl 0 0l Hlaso g 1S swi LS eBGP

3. Prefer Route Originated By The Local Router

I, Lol g, 595 aS (suld yuo 2l oSy Local — Preference g Weight shyls a o aS (si)9.0 3
& o ,305 U o gyl SLls ((esls sL dyig, 505 @ usgs L Connected  (suss ) 03,5 sl

4. Prefer Shortest AS — Path

o U U, Sy 0858 L 5,8 s b )y Hlee Ulgie @ | ool s, Ol 5l aS | uld AS slasi csusy
-394 o Wil BGP aliwy @ o ooyipr Vlgic @ po OF 1S jouc S0 SWBAS 5l e
Ll o Gyigs Vlgae @ 1y 5,05 51,8 Jgas 5> Sy AS = Path b aS 5,505 seae Sy pullgi o
Hlado 5l 1) 03,8 Ol juwwo oy Ulgic o BGP aS o AS — Path  jlabe aS gy ¢l U . pusS
5l pailgi (i . puiS i |y 39 OS] jio iy Ulgic 4 pudlys (o o aS S o AS — Path
i sl U ) AS o,locs Ulod b pusS oslaswl Ol Hlaso Usp YU Sy AS sac 595 5l ue (uldsac
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Jil38l 1) o O AS — Path jlage 22222 sac 0s,S 5)lg b pwilgi (sw AS 2 sl Mo pusS )lg
. padd
P IS Hgiwd
Router ( config- Route — Map ) # Set AS —Path #####...
: Jlo
Router ( config ) # IP Prefix — List 1 Permit 181.0.0.0/8
Router ( config ) # Route —Map Cisco Permit 10
Router ( config - Route — Map ) # Match IP Address Prefix —List 1
Router ( config - Route — Map ) # Set AS —Path 22222
Router ( config - Route — Map ) # Exit
Router ( config ) # Route —Map Cisco Permit 20
Router ( config - Route — Map ) # Exit
Router ( config ) # Router BGP 1

Router ( config — router ) # Neighbor 12.0.0.2 Route—Map Cisco in

5. Prefer Lowest Origin Code

Jdsleo i o ol s ol s . sew sw oslaiwl Origin Code 5l AS  slaei usey VLS, Wygo )

- aals adlgs cuglel Incomptete Jsleo ? Guww 9 €BGP Usleo € o i 9 IGP

6. Prefer Lowest MED ( Multi — Exit Discriminatore )

ol A 3> G slpining X0 Slayig, A gy ol 5> L deb o Wil e Guyigs Vlsic @ Al
3le il awls SyeS MED aS S 5l 9 36S s GivgS gy Sl 4 aial oSy pd U (ol
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' o MED juei jgiw>

Router ( config- Route — Map ) # Set MED number
: Jlo

Router ( config ) # IP Prefix — List 1 Permit 180.0.0.0/8
Router ( config ) # Route—Map A Permit 10
Router ( config- Route — Map ) # Match IP Address Prefix — List 1
Router ( config- Route — Map ) # Set Metric 100
Router ( config- Route — Map ) # Exit
Router ( config ) # Route—Map A Permit 20
Router ( config- Route — Map ) # Exit
Router ( config ) # Route —Map B Permit 10
Router ( config- Route — Map ) # Match IP Address Prefix —List 1
Router ( config- Route — Map ) # Set Metric 200
Router ( config- Route — Map ) # Exit
Router ( config ) # Route —Map B Permit 20
Router ( config- Route — Map ) # Exit
Router ( config ) # Router BGP 1
Router ( config — router ) # Neighbor 11.0.0.2 Route—Map A out

Router ( config — router ) # Neighbor 11.0.0.6 Route—Map B out

7. Prefer EBGP Path Over IBGP Path

g w0 Dl yasto iy Ulgic @ 3 ol uislgs

8. Prefer The Path Through The Closest IGP Neighbor

i Ulgic au ) ool ,iSusy aS oIS e aual acals s3Iy jwe S i Syig, )SI el ol )
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9. Prefer Oldest Route For EBGP Paths

10.

Ao dlgs Ll 16500038 aS suld juwo B9 5)lge adS Usgy LSy WHgo >

Prefer The Path With The Lowest Neighbor BGP Router-id

11.

Prefer The Path With The Lowest Neighbor IP-Address

LS s

c S o Wil o ujips Ulgae @y 55l | IP-Address 08 aS | Syuun I Gl )

: BGP Sy 9i0le wlygiws

Example: show ip bgp neighbors Command

RouterA#sh ip bgp neighbors

BGP neighbeor is 172.31.1.3, remote AS 64998, external link
BEGP wversion 4, remote router ID 172.31.2.3
BGP state = Established, up for 00:19:10

Last read 00:00:10, last write 00:00:10, hold time is 180, keepalive
interval is 60 seconds

Neighbor capabilities:
Route refresh: advertised and received(ecld & new)
Address family IPv4 Unicast: advertised and received
Message statistics:
InQ depth is 0
outQ depth is 0

Sent Revd
Opens: 7 7
Notifications: 0 0
Updates: 13 38

zoutput omitteds

Email : Koliji_Cisco@Yahoo.com / (s« 2sls (eadl /| www.commandsource.org

Page 201



mailto:Koliji_Cisco@Yahoo.com
http://www.commandsource.org/

Example: show ip bgp rib-failure Command

RouterA# show ip bgp rib-failure

Hetwork Hext Hop RIB-failure RIB-NH Matches
172.31.1.0/24 172.31.1.3 Higher admin distance nfa
172.31.11.0/24 172.31.11.4 Higher admin distance n/a

« Displays networks that are not installed in the RIB and the reason
that they were not installed

Example: BGP Peering

RouterA# show ip bgp summary

BGP router identifier 10.1.1.1, local AS number 65001

BGP table versicn is 124, main routing table wversion 124

9 network entries using 1053 bytes of memory

22 path entries using 1144 bytes of memory

12/5 BGP path/bestpath attribute entries using 1488 bytes of memory
6 BGP AS-PATH entries using 144 bytes of memory

0 BGP route-map cache entries using 0 bytes of memory

0 BGP filter-list cache entries using 0 bytes of memory

BGP using 3829 total bytes of memory

BGP activity 58/49 prefixes, 72/50 paths, scan interval &0 secs

Neighber v AS MsgRecvd MsgSent TblVer InQ Out( Up/Down State/PfxRed
10.1.0.2 4 5001 11 11 124 0 0 00:02:28 8
172.31.1.3 4 648898 21 18 124 0 0 00:01:13 6
172.31.11.4 4 64999 11 10 124 0 0 00:01:11 6

Example: show ip bgp Command

RouterA# show ip bgp
BGP table wversion is 14, local router ID is 172.31.11.1
Status codes: 8 suppressed, d damped, h history, * walid, = best, i -
internal, r RIB-failure, 8 Stale
Origin codes: i - IGP, e - EGP, ? - incomplete

Network Next Hop Metric LocPrf Weight Path
*> 10.1.0.0/24 0.0.0.0 0 32768 i
* i 10.1.0.2 0 100 0 i
*5 10.1.1.0/24 0.0.0.0 0 32768 i
*2310.1.2.0/24 10.1.0.2 0 100 0 i
*5 10.97.97.0/24 172.31.1.3 0 54998 54997 i
* 172.31.11.4 0 64999 £4997 i
L 172.31.11.4 0 100 0 64999 4997 i
*> 10.254.0.0/24 172.31.1.3 0 0 64998 i
* 172.31.11.4 0 64999 £4998 i
L 172.31.1.3 0 100 0 64998 i
r> 172.31.1.0/24 172.31.1.3 0 0 64998 i
r 172.31.11.4 0 564999 54998 i
r i 172.31.1.3 0 100 0 64998 i
*5 172.31.2.0/24 172.31.1.3 0 0 64998 i
<output omitteds

Displays networks from lowest to highest
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IPv6

@ aS (siw 16 &SI 8 wygo @ g 059 16 L Hexadecimal Sliuo 55 9 wuw 128 Jgb @y IPV6  Lw)ysl S5
S axgi y; Jlie @ L sgu (s gy Mg s o pd 5 (1) oS celle Sy alwg

2340:1111:AAAA:0001:1234:5678:9ABC

algs Ol Law LBLGS el g8lgo (s> 15 aS 3,15 39>9 (suwilgd IPVE  Luwysl Sl Us,S oslw Sly

R

c oS Wi puilgi Lo | S| e slasl oo slacl =+
: Jlwo
2001:0009:104b:0000:0008:0004:3212:809c
f WS A>gi ) 0ub oM L)l @
2001:9:104b:0:8:4:3212:809c¢
. Cowl 000w i 05bw yw)sl g 00ui Wis S| e Jgl Sl .o 16S (s 0adlinw aS ghilod

0r0s (1) 5 Ll csolod Sl @ pwilss s asvl 0000 U by ST 1 b Sy lacio a5 csije0 55
e painad S Gl pll @ 5lxo 5L S s @il L W8S

P S axgi ) Jle @
FE00:0000:0000:0001:0000:0000:0000:0056
: S oM | Gwsl pwilgi (s 5 wheo 95 4 VU wgild 9 5l oslaiwl b
FE00::1:0:0:0:56

FE00:0:0:1::56
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Length of Network + Subnet Parts

A

4 A
MNetwork | Subnet | Host | IPv4 Classful Addressing

Prefix Host | IPv4 Classless Addressing
o S
Y
Prefix Length
Prefix Host IPv6 Addressing
(Interface ID)
A4
Prefix Length

[Pv4 Classless and Classful Addressing, IPv6 Addressing

5 Classful sl Gw,sl pU s sl oyl Mol g 05,5 Uly Classless whg0 @ lpii |) W Guysl IPVE JSig,y

Job ouds uliw aS sae Sy 9 (/) woMe S g Prefix & Jolas IPVE . 55l s59>9 IPVE JSGg
el Saw gwMS IPVE s L auil (sw >0 adlgs Prefix

IPV6 PP) L@ UAJJ)T &|9J|

Unicast =
Multicast =

Anycast =

: Multicast

Caoow A 030 Jlw,l ply S S cwl paxaiw Sl oKiws I dg,S 01iS wly Multicast Lu,sl S
FF U aS oawpnl 1o . o adlgs osls Jugxi Lwysl ol 5l 0auS oslaiwl Sl oKiws (swlod @y w)sl ol
b wsw FF00::/8 & je.0 ay Multicast Lw,sl (IS JSoi. caowl Multicast Lu,sl Sy sgui 9,0
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i-= 112 Bits '-‘-i

1111 1111 | :
0 if permanent

F F Flag  Scope Flag= 4 it temporary

Ll— 8 Bits—bl-l—ﬂ Eits—l-l

1 Interface-Local

2 Link-Local

3 Subnet-Local

Scope = 4 Admin-Local

5 Site-Local

8 Organization

E Global
FF 5l ass 531 . 59 sw g9, FF U Multicast uw)sl o 2SS (s oadline YU JSi )y aS jgbilos
Permanent Luw)sl 95 ol @ 2wl 0 sac cowl oauw o3l wliw YU JSoiw 5> aS Flag  caouud > (sus
ol g9 ol U Ll 1 sac Flag  coowd 5> uss FF 5l asy 531 . 29SS s ( wswils ) Multicast

. 39S Lsw (890 ) Temporary Multicast
FF00::/12 ———> Permanent Multicast
FF10::/12 =————> Temporary Multicast

shacl 51 oIS ;8 xowl JSow 55 oaui o3l Giwlos slacl wly Scope  caouwd 55 sy 31w 4 3
SIL syl o)bil pandyinl b adass S5 @ ool 1 sae )31 Wi . uil v wlaxinw 3l Spow S 500
-5 o)Ll wulw o a4 Ll 5 sac

: Unicast

i wdlgs Jluw)l aSuw o)l8 SO U pandyinl So Sy hiad aS suiwd (suld w)sl Unicast sla Gl
. b ol Jlwyl Host o U igasolS S5 Unicast Guw)sl @b (sileMbl asiiuy So el ol s as

Subnet Prefix

'g_Bits 40 Bits 16 Bits\\ 64 Bits
Global ID
FD (Pseudo-Random) Subnet Interface 1D

Unique Local Address Formatr
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1 51w, le aS 05,5 (8,0 |, Unicast Lw,sl g9 (i IPV6 JSig )y

: Unique Local Unicast

il s FD00::/8 wigo @ Ll (oS JSoi aS aisaund csuld w)sl

: Link Local Unicast

.L.va S\O FESO:Z/].O OHgo U LWT.J\JS ,J.&.w as Jusowud g\:L& UUJDT

10 Bits 54 Bits 64 Bits
FEBQ/10
1111111010 All Os Interface ID

Link Local Address Formar

Host sl W gw)sl ¢ul 9 il s IPV4 saPublic IP Address au aucis w,sl ol @ Global Unicast
bhawgi B Luysl il 9 i adles oslaiwl Ngus Juasio il @ audlgs (o aS uld o&iws L

s aslgs Lolais ISP a, 0,8 18 )5 393 Sla Sl Guyb 51 IANA sulp> vlojlw

D Cowl 00ui JuSLil ) g @ iwsw auw 5l Global Unicast Address LisLw

Prefix =
Subnet =

Interface Identifie

S A9 ) peal U Yiusu il Hips S)s Sl

123 /32 148 64
2001| 0DBS | | Interface ID
Iit|:|;i~sltr:,|'_|..é
ISP Prefix —»' !
Site Prefix *

Subnet Prefix -
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D w000 punwdl ) Eai W Jiud Hlp> @ Prefix waouud auS (sw oas i aS Hghilosd
. o Adlgs> sleyl IANA lawgi asS Registry =
o adles skl TANA ulBaulos bowgi Giuss ¢l aS ISP Prefix +
o Adlgs sl ISP lowgs iz ol aS Site Prefix =

Ao Adlgs eslawl W aSui ) skl sl b WS b bawgi Giuss il aS Subnet Prefix =

: Anycast
wolais! b aSuw )8 b b guwdyiil 51 Sl acgoxo a4y Global Unicast Address w,sl o wlls ol

acgozxo J>I5 Gud il uSusii 9 ool bwgi s Jlw,l Anycast gw)sl @ aS (sl 9 39 s 03l
uvlwl  Routing Protocol aliwg au Gudyiiul 05053 s ol )y aS auw adlgs> «wsl,> Anycast

. lex> (swlbwlow Distance 9 Sy 0

Anycast

n Bits 128-n Bits ——————————»|
C e | artace D |

A

- An IPv6 anycast address is a global unicast address that is
assigned to more than one interface.

ol w s e a4 IPVE s Lols S Gwysl Jol @ Special Address

ww 127.0.0.1 Jsleo Gwysl cul TPVA s .ol sw i1 dslee IPVE s Gwysl ol @ Loopback  w,sl

Aol
. Cowl 000 9,5, BDocument s (saiwjgol Sa Jlio Wly Sl Gw)sl il : 2001:0DB8::/32

g o oslaiwl IPVA S gupsl g IPVE S yuysl o>y Sl gwysl ol 511 2002::/16
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: IPv6 Assignment
: Static w g0 4 guaduiul o IPVE polais| jgiws
Router ( config —if ) # IPv6  Address  Prefix/Length

: Jlo
Router ( config —if ) # IPv6  Address 2000:0:0:0::1/64

EUI — 64 Metod :

Subnet Prefix
/ 48 Bits 16 Bits\ 64 Bits
Prefix (ISP-assigned) Subnet Interface ID
. iy
v EUI-64 Format
Site Prefix
1st Half of 2nd Half of
MAC FFFE MAC
4
Flip 7th Bit
(Reading Left to Right)
in First Byte

IPv6 Address Formar with Inrerface ID and EUI-64

2l eMbl aS jghilod . (sd> Lwysl Sl seui (s oslaiwl 0wy 395 MAC — Address I aio ol )>
9> ow > FFFE Wsls 513 L o ol - wcowl 00u wow)y> VAA 9 OUI  wouwd 9> 31 MAC — Address

. ADD ._sxo,olzﬂ |) d9| Cl.l.>).o MAC — Address ouwd
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p wlw g,
MAC — Address OUI + VAA
EUI — 64 Metod OUI + FFFE + VAA

00 | 90 | 27 | 17 | FC | OF

Ethernet MAC Address (48 Bits)

00 | 90 | 27 T 17 | FC | OF

@ 3o ol Jgl al>,0 MAC — Address lawg ;> FFFE 19,3 51,8 L awiS sw 0adluine VU JSoi @ a=gib

F g s plod oy JSaw wjee

64-Bit Version 00 | 90 | 27 m 17 | FC | OF

Sy sac @ | Ol sl 00 sl pasd wo Hlake SS1aS 2b ol @ 5,05 39>9 LB S o9 Al>s0
Jol Caws 95 35S wds VU JSi @y )51 . pudd (s padi 500 @ | 3ac Ol il S )51 9 pudd (5o s
1aly, ol ugild b cwl 0 L uly pied s Ue> g 00000000 L cowl yly (siss ol 00 Lol

s oml JSi ablo 1S (s i 02 4 Lwydl 9 puds (s s 00000010 s3c (ol U 9 pudd (50 junsds

1 = Universally Unique
; 0000 Where U =
UL Bit 0 = Locally Unigue

U=1

Modified EUI-64 Address 02 | 90 ?m 17 | FC | OF

D39 (0 o> ) Wygo A pwdl culps )
0290:27FF:FE17:FCOF

;@ ywysl Sl EUL - 64 Metod 5l oslaswl Hgiws

Router ( config —if ) # IPv6 Address Prefix/Length EUI — 64
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DHCP

Dynamic Host Configuration Protocol

Client

DHCP ,ly S, Broadcast w, g0 @ Client Jgl al>,0 5 3uS sw 0adlawe YU JSLi )> aS ,ghiles
DHCP ..a8> yolaisl gl aw IP & aS S (sw wwlgs>,> DHCP Server 5l aS 1S JLw,| Discover
5 |, Client wlaxaiw olod 9 3,8 sw |, ( Client ) yigauolS MAC Lw)sl g aiS (s w8b,s |, oly Server
Client a Offer Message oly < U g ad> (o polais! Ol W IP &K, 9 1S (sw 0,55 395 abdl>
DHCP a, Request message ,oluy o 8oy 5l 5,5 «dl)s | slpiiuy as Client =) 28> (5w dlpidiny
2wl sl Acknowledgment oly S5 ,31 ,5 DHCP Server g s ,iue |, slpiiug aS 1iSae oMcl Server
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DHCP With IPv6

P S w8 g, 95 4o IPV6 > DHCP
Lo Lyl o U g 1S s LIS DHCP Statful ol @y g 1S oo Joc IPV4  Jio : Jol g,
S Ll MAC @ a>gi L DHCP Server g aisiow,d (sw oly DHCP Server a s ,igaolS Multicast oo
Sy, » FF02::1:2 L cowl mly aS DHCP Gyl Sailogil wygwo @y . ads (s polais! sl @y IP L)l

390w Jled & G i

W)90 A 39k Jled aSiuw )5 Syig) B S,y IPVE .S sw ,IS DHCP Stateless oU @ @ og9> g, =+

c 390 (s JI=d Gild Lunsd il Sg, FF02::2 U pulyy Multicast Gl Sy Sologil

Stateless Autoconfiguration

Interface Identifier ::2004:0FD1:9CAA:1002

N
4

T

-+ 4 -4
Host Autoconfigured Address: Sends Network-Type Information
Prefix Received + Link-Layer Address (Prefix, Default Route, ...)
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: NDP  JSGg

PC1 o
- T
s \
RS — All Routers — Identity Yourselves f----- >

(2) | RA - All Nodes:
< Prefix Is 2340:1111:AAAA:1::/64
Default Router Is
2340:1111:AAAA:1:213:19FF:FE7B:5004

Example NDP RS/RA Process to Find rbe Default Rourers

oslaiwl U swlgin Wl U aiw,d csw 3,05 03V aS (suld ol&iws Sl |y aScis Prefix  caoowd SS9, ol 5>

5ban IPVE Luysl S5 395 MAC g aSuiw Prefix

FF02::2 U ,uly Multicast w,sl U yig, 1asoe @ Router Solicitation ( RS ) oly o L PC Jgl al>,0 55

» S Jlw,l Giwly | aSucw Network wowwd aS aslgs> (sw g, 5l

Router

Router
Solicitation

2001:db8:a::405

« Stage 1: The PC sends a router solicitation to request a prefix
for stateless autoconfiguration.
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oly 5l oslawl U ol MAC  Lwysl @ PC sl 1) aSiow Network  caoowd yig, 9> al>,0

: LS sw JLw,l Router Advertisement

Rout
ﬁ.d‘u'?;:‘liﬂ;&:‘m.rllt FFO2::2

2001:db8:a::405

+ Stage 2: The router replies with a router advertisement.

oloi . 3940 s 030U Solicited Node Multicast oU @ 9 059s RS S ply J>Is )5 xaso Guw,sl
sg> sl Solicited Node Multicast  w,sl o Shyls Jaio Subnet ,a bl a4 IPv6 sla oKiws

39w iy oliLws U by o
2340:1111:aaaa:1:213:19ff:feZb:5004 : L cowl ulu R1 g, @ bgsye IPV6 Lw)sl Wio

ff02::1:ff:Zb:5004 : L wowl oy R1 g, @ bgs,o Solicited Node Multicast uw,sl

35 L IPVE Gyl h3] Gy 24 Olod Ulgi (sw jw oiws Sy @y bbgs o Multicast MAC  Lw)sl 2lhxicwl! iy
L >¢ adlg> wly Rl g, @ bgie Multicast MAC Luwysl Jlo Sy . coig 0100.5E  awlsl

. 0100.5E7b.5004
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Duplicate Address Detection

Lwgy pll @ pla8l puds Lolais! EUI-64 xio (b 5l | IPVE  Guwysl o pand il SO au aS (sulo;
230580 . cowl IPV6 Luysl Ol Usgy 5,8 aypaxio 51 Uluobl alwgyy ol pll 51 Gas . 5,5 aslgs> DAD
Solicited Node S, s polais| yiguolS o @ adlgs> (s aS IP 5l aS wowl w)g.0 ¢l @0 DAD aswg
3 IPVE  Lwysl Ul 5l 590 (s a>gio Guny 5,5 @bl | Ping wlg> 531 aiS s Ping |, 0l g 55Lw s
A8 s polais| yiguolS @ IPV6 g 5)ls 39>9 aSuw
P aass
: > Enable 5 ;giws> U ub woww Enable w90 a4 IPV6 & Guwd il )

Router (config — if ) # IPv6 Enable
D ad> w8 | 505 5lase IPVE Jgl 5 9 aiSio sy |y IPVE oS 35l | Heiws ol S

FE8O::

CADS (w8 | Ol iy 9 35S sw oslaswl EUI-64 o 5l asy
P sy

3o Sly Fastethernet  Luwd,iol MAC  Gwjsl (uyiS29S 2,105 MAC  Gw)sl wg Serial Sla Luwd il
.39 0315 yolaisl IPV6 Ol alwy @y U g (swo 03lasiwl EUI-64

5l aS asSii Sl yig, asd Sy, b g 5,15 8,9 Host L g wewl g, aS 1ilopd (sw g, au aS S giw>
' >gui Jloel aiuS (sw oslasiowl IPV6

Router ( config ) # IPv6 Unicast — Routing
P Siyeiile Wligiws
Router # Show IPv6 Interface Brife

Router # Show IPv6 Route
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IPv6 Routing

: RIP ng ( new generation )

ulbwiiy VLSM 5l aiS (sw oslaswl IPV6 5l cwl 521 L uly ol UDP &gy .« cowl RIPV2 Clos
W ply aS Multicast Lw,sl . cowl 120 bl O AD laso 9 wwl Distance Vector  JSig, 1S (sw

. Cowl Hop Count Ulod 5. JSi9, ol 5> Susio + caowl FF02::9 Ul 55,35 (s Jlw,l aaso 0l

alold ig) S Sy 3l LS ums adS o Giwles 9 LS sw go> ywde> U | Sujio Hlase RIP s

. dowbow sw ) ,5a0a IP Link — Local U RIP g, 93

s wlygiowd

Router ( config ) # IPv6 Router RIP name
Router ( config - rtr ) # Exit
Router ( config ) # Interface type mod/num

Router ( config —if ) # IPv6 RIP name Enable
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: EIGRP For IPv6

aS wowlAdvanced Distance Vector JSig, Sy . 4SS s soluiiy IPV6 51 EIGRP (ool juuo JSig
w2 Uiy g0 4 IPVE luxo 55 JSUgy ol - S (e oslaiwl (S Gvg) 5l Susie Ao iy
bu=o ;5 SS9y ol (il o Jled jue s)lubowl Sl uMS g, 0 Auto Summarization Sauoslgs
a, |, Prefix Length ¢ Prefix a bgio wleMbl IPv4 ly=o ,> EIGRP i, ;| yuiesw lww IPV6

. 5,5 1olgs Il luwosd Sla,is,

. S sw osleiwl FF02::A Ul Multicast w,sl 51 IPv6 s EIGRP  JSig,y
e pasS Jled b omivg) | EIGRP b wowl Givgols EIGRP 6,9 iuw

. paiS e jw |, Router = ID &5 b

- + + &

p olygiws

Router ( config ) # IPv6 Router EIGRP AS — number

Router ( config - rtr ) # No Shutdown

Router ( config - rtr ) # EIGRP Router —ID A.B.C.D

Router ( config - rtr ) # Exit

Router ( config ) # Interface type mod/num

Router ( config —if ) # IPv6 EIGRP AS — number
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: OSPF ver3 For IPv6

9 FF02::5 L wl, Multicast sl Gw,sl U JSigsn ool 53 Byigy « 1S (s wsolusiiny VLSM 51 59, ol

S o wleMbl Jsls 5,18, L FF02::6
s wlygiwd

Router ( config ) # IPv6 Router OSPF Process — ID
Router ( config - Router ) # Router —ID A.B.C.D
Router ( config - rtr ) # Exit

Router ( config ) # Interface type mod/num

Router ( config —if ) # IPv6 OSPF Process —ID Area area — number

: Static Route in IPv6

2000::/64
= — 7

P
=~ g
Ri smnﬁl HE Forl Folo R3

T ipv6 route 2000::/64 FO/0 FES80::213:19FF:FE78::5005

Sratic IPvé6 Roure on Rourer R3

IPV6 | pucangi |, IP aSiyl Sls @y aS wolai (ul U pud,S s oslaiwl M8 aS wowl S giws ulod
:p*JS._s\.oo>Lé.L~u|

Router ( Config ) # IPv6 route Dst— IP — Address outgoing — Interface Next — Hop
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: Redistribution in IPv6

RIP left OSPF

- \< - \

— /==

——
s

\ Ry = Soio | ——4 Fo/1 4. E;“
2000:0:0:1:/64 . R2 !
.( FU:’D I

2000:0:0:0::2/64 wm:ﬂ:ﬂﬂ::ﬁﬁdr 2000:0:0:3::/64
4

2000:0:0:4::/64

.

Redistriburion Plan

osd il @ bgs o sSlaConnected route (6,9 Giuw wig0 @ IPV6 S, > Redistribution awg s 5>
Lwgyy b jw route ol aSil Sly.aow wdlg e wowl Jled ol So) » IGP JSigy aS sula

. 5,5 oslaiwl Redistribute ,g:iw> > Include — Connected Liol, 51 34U 55,35 ,cusio Redistribution

P oS Hgiows

Router ( config - Router ) # Redistribute Router — Protocol [ Include —

Connected ]

» by 505 whgiws LU S o RIP > |, OSPF JSig,y slaroute aS pudlgss ,SI VUL JSii a4 asgi b

P paiS 3)le R2 g, Sg,

R2# configure terminal

Enter configuration commands, one per line. End with CNTL/Z.
R2(config)# ipv6 router rip left

R2(config-rtr)# redistribute ospf 5 include-connected
R2({config-rtr)# ~Z

R2#
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: Gowl 50y wyg0 4 R1 g, Sy, ,» Redistribution Joc azy

! The next command is executed on router R1
R1# show ipv6é route rip
IPv6 Routing Table - Default - 8 entries

Codes: C - Connected, L - Local, § - Static, U - Per-user Static route

B - BGP, M - MIPv6, R - RIP, I1 - ISIS L1

I2 - ISIS L2, IA - ISIS interarea, IS - ISIS summary, D - EIGRP

EX - EIGRP external

0 - OSPF Intra, OI - OSPF Inter, OE1 - OSPF ext 1, OE2 - OSPF ext 2

OM1 - OSPF NSSA ext 1, ON2 - OSPF NSSA ext 2
R 2000:2:0:2::/64 [120/2]
via FE80::213:19FF:FE7B:5004, Serial®d/0/0
R 2000:2:0:3::/64 [120/3]
via FEB@::213:19FF:FE7B:5004, Serial@/a/@
R 2000:@:0:4::/64 [120/2]
via FEB@::213:19FF:FEFB:5004, Serial@/0/e@

o3l> Jwlos 392 Sujyo URL Lig) 5,5 OSPF s 59>90 aSuui 95 48 3uS (sw 0ddliwe VU > aS jghilosd

Cowl 000w
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Cisco Exams in Arbil

Academy

( Ble / Olows,)S ) Jul 55 65w Sld Ugojl
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lowslgsd bouls 9,5, =

(2550 Gloi 55 0)lons b ik wleMbl S sly)
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