9l OSPF IJblo,s6: |pdluss IJou9d
lJpzossle

oo pu RFC 2328 1,9 wpe 6

2106 o, RFC 2328 Il 16.1
2l oé o RFC 2328 I le 16.1
2t 0 o RFC 2328 1,8, w,p 16.3

NFX YY)

02 po 03l IJpuwows 09 wagose uwdsd Bueg i6uos push 9l (OSPF) gusel sdsu wo v (wo IdLoulb 1dblo,s) p9293 b pulb$ &) luslouss.
wop 'J.U"fé IJs Joo V u_95 Ug,g_g_ 1 LSA V@b I3 Il 1dpszoe 09 udbé IJuolss Jg!@ Ig_ldo_, PU UI_,QVIJo"Io Idblo,sé ldpozleys wlddled. gus wessu
V-bite 5 955 39 I wéss) oduosd eurle Idpuwh wso Ipunble slgd 1dpub$s 995l wsu Ideullbs.

IJpobdole IJigulgusé

Lee lJs luwe IUogbsbs Jduveds B 1dgvdd 1 gos luwogsle o3l 1Jpuwoos:
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[ Backbone Area 0 |
i
L

192.168.14.X Cost1.

Lo:100 192.0.2.100 |

o o 2 o

Non-backbone Area 1

192.168.13.X R3 192.168.34.X
—

p-———-—

Backbone
Area 0

SodJ 1

B ldyuwe Idegbsbs JJuvwds ig_JIo‘ Jrsul IJ pu fo(_.Joéé IJgp9> I‘_Jn_‘}j)@. 09p0b 86 1Jgp9> IJB G, 1. R1 09 p9z0 239> lJeul 36 (ABR) 1Uss syvlo
JJ pu IJpoub §6 0 9ldpeulb 96 19 R4 9 R3 Usso 59, ppled B 030 IUubods. B 030 ldpulb 86 pu IUpeblb 0 s, pouods wbyl JIb R39 R4 ¢,
poudsu gw ldpulb§6 0.



pEJ9pIS I wl s

9Szw o edsy 2ese Idpolbd Bs uble puwodd pu gluw OSPF poLodsé weub$s 1Ugess 1UBE,)s (Idpulb@s 0). Bs weuo IJzldle IJos odys Bbsol
08 1Jg 9> 1IJBE,S wsU pub 86 1Jg 9> U8, Jssd: $> souwow 3Jd B eed weuo pulbd IJuble IUslos swgd) [Jsuesd IJsol pel s93s 1Js
zed uvodod g8, pouads. gudel Ul sdsu ppdul 1o sI90 ouldd pubds porleys Jegess IUBE s §> wuwegpdo slobl 18 lgas! Josuosd gpssde
1JS8,s pu edld pub 6 £s) ssumss. oS Idpub 36 ldos sop po gdldol wdssu IULolb 1Jbloys weubds IJudJ.

lJuvsubss 1

Iuwe Wogbsbs JJuiads:

Backbone Area 0

192.168.14.X

uwdd 2

Bis 031 I wsobiss: wodse welzesd zuvle pusb 1pesde s pebob 1w ds ledlo. uocedd B Ipusb 1dpduad £us IJoszse pu R11Js RE
Idloweozle 100 1Uss Seess eds guslo IP w@ses 192.0.2.100/32

seol udds wbys gds §less wslule OSPF 29d R1 JWope IUpgblb wuvdd id;_u:

Rl#show i p ospf database
OSPF Router with ID (1.1.1.1) (Process ID 1)

Router Link States (Area 0)

Link I D ADV Rout er Age Seq# Checksum Li nk count
1.1.1.1 1.1.1.1 22 0x8000000C 0x00CD7A 2

4.4. 4.4 4.4.4.4 289 0x8000000F 0x00434E 4

6.6.6.6 6.6.6.6 374 0x80000009 0x00630A 3

Sunmary Net Link States (Area 0)

Link 1D ADV Rout er Age Seq# Checksum
192.168.13.0 1.1.1.1 18 0x80000001 0x00348D
192.168.13.0 4.4.4.4 207 0x80000001 0xO00E3DO
192.168.34.0 1.1.1.1 8 0x80000001 0x005655
192.168.34.0 4.4.4.4 683 0x80000001 OxO00F1AE

Router Link States (Area 1)



Link 1D ADV Rout er
1.1.1.1 1.1.1.1
3.3.3.3 3.3.3.3
4.4.4.4 4.4.4.4
Sunmmary Net
Link 1D ADV Rout er
155.1.37.0 3.3.3.3
192. 0. 2. 100 1.1.1.1
192. 0. 2. 100 4.4.4.4
192.168.14.0 1.1.1.1
192.168.14.0 4.4.4.4
192.168.34.0 1.1.1.1
192.168.46.0 1.1.1.1
192.168.46.0 4.4.4.4

Age
17
18
544

Age
1558
23
370
23
331
3608
23
484

Seqg#

0x80000009
0x8000000E
0x80000005

Link States (Area 1)

Seqg#

0x80000004
0x80000001
0x80000001
0x80000001
0x80000001
0x80000002
0x80000001
0x80000001

Checksum Li nk count

O0x00EC2B 2
0x005A64 4
0x0007CF 2

Checksum
0x00A7C3
0x009F0C
0x0059AA
0x000B52
0x00CEE5
0x00406C
0x00B388
0x006D27

<- R6 Loopback
<- R6 Loopback

po Iz 1Je3ds, gdle. seduol o wos fo R1 sogde R6 L0100:192.0.2.100 po gJld R4 g ive pJéus LSA po IJuse 3. dpl o RT suuiis obgwo
odeuol LSA oo 1Juse 3 Jluo se,0 R6 L0100:192.0.2.100 po 21U IJpolbd6 1051556 €095 B, s IIe)lz 1Jobs bole. seduol o ¢ys lo RE pood
poluing e 1JlLosl, 192.0.2.100.

Rl#show i p ospf da router 6.6.6.6

OSPF Router with ID (1.1.1.1) (Process ID 1)

LS age:

Opti ons:
LS Type:

Rout er

614

Rout er Li nks

Link State ID: 6.6.6.6

Advertising Router:
LS Seq Number:

8000000D

Checksum O0x5BOE

Lengt h:

60

Nunmber of Links: 3

Link connected to:
(Link ID) Network/subnet number:
(Link Data) Network Mask: 255.255.255.255

(No TOS-capability,

6.6.6.6

Number of MTID metrics: 0
TOS 0 Metrics: 1

Li nk connected to:
(Link I'D) Neighboring Router
(Li nk Data) Router

Nunber of MIID netrics:
TOS 0 Metrics: 1

Li nk connected to:
(Link I'D) Network/subnet

anot her

I nterface address:

0

Rout er

Link States (Area 0)

bq)

a Stub Network

1D 4.4.4. 4

a Stub Network
nunber :

(Link Data) Network Msk: 255.255.255.0
Nunber of MIID netrics:
TOS 0 Metrics: 1

0

sJluoé pw RFC 2328 Il 16.2

16.

2.

Calculating the inter-area routes

192.0.2.100

(poi nt-to-point)

192. 168. 46. 6

192.168.46.0

<-- Loopback 100 directly connected



(5) Next, look up the routing table entry for the destination N
(I'f Nis an AS boundary router, |look up the "router" routing

table entry associated with Area A). If no entry exists for
Nor if the entry's path type is "type 1 external" or "type
2 external", then install the inter-area path to N, with

associ ated area Area A, cost |AC, next hop equal to the list
of next hops to router BR and Advertising router equal to
BR.

(6) Else, if the paths present in the table are intra-area
paths, do nothing with the LSA (intra-area paths are always
preferred).

(7) Else, the paths present in the routing table are also
inter-area paths. Install the new path through BR if it is
cheaper, overriding the paths in the routing table.

O herwise, if the new path is the sanme cost, add it to the
list of paths that appear in the routing table entry.

99 Iolog 1desds, ledlos spduol o wys T 1db,é sled IJpobds os by pelbods JUb)d wsu IJpolbd. I3l B IJuusubes IJss volduve: sSuad
1J¢lse byl R11Jooudd gws IJouss 1wl uuss slgd 1dpolb$6 9088l Jegsl, RFC 2328.

BJuwedd pel B JlG 03l IJgudsd &> Joglo B bywsdsgs! Jssol:

Rl#show i p ospf rib 192.0.2.100
OSPF Router with ID (1.1.1.1) (Process ID 1)
Base Topol ogy (Ml D 0)

OSPF | ocal RIB
Codes: * - Best, > - Installed in global R B
LSA: type/LSI D ori gi nat or

*> 192.0.2.100/32, Intra, cost 102, area O

SPF I nstance 9, age 02:19: 34

Flags: RIB, H Prio

via 192.168.14.4, GigabitEthernet3 label 1048578
Fl ags: RIB

LSA: 1/6.6.6.6/6.6.6.6

Rl#show i p route 192.0.2.100

Routing entry for 192.0.2.100/32
Known via "ospf 1", distance 110, metric 102, type intra area
Last update from 192. 168. 14. 4 on G gabit Ethernet3, 02:26:29 ago
Rout i ng Descriptor Bl ocks:
* 192.168.14.4, from6.6.6.6, 02:26:29 ago, via G gabitEthernet3
Route metric is 102, traffic share count is 1

?J,al 990 pu Idptszle ig_JIo‘ wSod IJluedld po ldpub $d IJiwlw§6 01Js R6 IJluwe,zle 100. 99 Slesé vslole glds IULoolb 1Ugluos ol wsyd
Isuol 929> puvly wsu el pu JIU R3 &p R4. spdo IUbJlg bule gds Ipdéue LSA IS wp wedpo guy R4 wodJds ool 2:
Rl#show i p ospf database sumary 192.0. 2. 100

OSPF Router with ID (1.1.1.1) (Process ID 1)

Summary Net Link States (Area 1)



LS age: 523
Options: (No TOS-capability, DC, Upward)
LS Type: Sunmmary Li nks( Networ k)
Link State ID: 192.0.2.100 (sumrary Network Nunber)
Advertising Router: 1.1.1.1
LS Seq Number: 80000005
Checksum 0x9710
Lengt h: 28
Net wor kK Mask: /32
MM D: 0 Metric: 102

LS age: 973
Options: (No TOS-capability, DC, Upward)
LS Type: Sunmmary Li nks( Networ k)
Link State ID: 192.0.2.100 (summary Network Number)
Advertising Router: 4.4.4.4 <- This is Type-3 LSA injected by ABR R4
LS Seq Number: 80000005
Checksum Ox51AE
Lengt h: 28
Net wor k Mask: /32
MIID: O Metric: 2

Sozs elels lo ©dJs 2 030 wedw IJeddds Idos wogedol ABR welo Lbiss Igzos. 9owsd§ pulbd IUgsple 1dpedss (LSA) e IJuge 3 pu
IJpob$6 0 1Js Idpolbd g Iluwlguss gldedw olded g Bos oo lpdluss 1dsuasd 1ds udlb 1dsuesd (ABR) [s Idboulble Bs ldpolb$
1JI&)5. 909 souopu [JoddWs oo puby) gpdsle wgasue 1Uz9> (ABRS) IUglLo8 wpu 28891 Type-3 LSA: 9JJuo sl [Joddids 1JJleds oo 1Up9ze
IJ3s lywode Type-3 LSA.

oo IJIg)lz iedlo vede IJIo 1o ssol pushso spdu o vigsopl Jsuesd IJs luvezle R6 pu R1:
1-5ld 1deub s 1Jos oudé odddool 102

2. 1Jpoub@s lJpgve,ds IJos oudé oddBbool 2 pg 9096 o) odJds LSA + R1 pu IJuge 3 wloglo R4 sldos oudé i@u'al 2. 03l sgbsul odJss
lzpldss 8o)0l 4

88> Jlzbul UlJded Bis 031 I uwsoliss fuol uuws) B push sled 1dpulbds ss wdJds leds ob)l Jive wp coassoe B Ipesl) RFC 2328 Uiy
IJpulb$6 1UsIgJsé o006 JUeb, Bsel wsu lJpulb§.
Bod IJogled pe lduvsoliss 2 ool peld gds Jsdss odus) OSPF Juvodle LSAs pu IJuge 3

s Spedu JJb)li ABR R4 1Ugosd Ids Loulb wsu pubgé 3ié).,s_ wodduws oudg X
“Sedu Jddghbe byl R11Jsuosd Ids 1Ughe bl ABR4 g o dJ9s Y.
cswwopu lu RT spduo 1suesd IUs IULboulb A go) SPT pg 0dJwds X+ Y

Sodd 3

903l 09 IJuwow 9)le pLus IJosrs0 wsu U,ogl]okj.gl)é cwadwsdsdle pozo lJpuwlile. ngl Jio ldpedyple wso ldeuslzle odas pgdss.
sub,l JIu OSPF wsu ldeulby pogo ldpuwlBlo: Olue pe,uo Jeddle ldogzse. gos wobs pdéle IJod)l) po gl wrass pebb puve,d o
IJeulbd ¢ld pu ol Idedds: e Jl spdo Jeuds 1Up)s) pu pubb§é ol lu wuod Ul s pub s 1256 gu) Idpulb $6 0.

lJuvsubiss 2



Iyuwe Wopbsbs JJubwds:
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Backbone
Area 0

IJuvdd 4

S 03l IJwsoubssr vuoe oo V eds R39 R4 zos wwpdy po Idezdd po odiosd Idpuvh gudel sI9u 03l Idow 092951 B LSA oo IJuge 1 B
w6 &) IJlwlguss 1.

‘thuo y-1¥] RFC 2328 I\Jj,_)up 6

6. The Area Data Structure

TransitCapability
This parameter indicates whether the area can carry data traffic
that neither originates nor terminates in the area itself. This
paraneter is calcul ated when the area's shortest-path tree is
built (see Section 16.1, where TransitCapability is set to TRUE
if and only if there are one or nore fully adjacent virtual
links using the area as Transit area), and is used as an i nput
to a subsequent step of the routing table build process (see
Section 16.3). Wen an area's TransitCapability is set to TRUE,
the area is said to be a "transit area".

¢Jluod pu RFC 2328 Il 16.1

16.1 Calculating the shortest-path tree for an area

(2) Call the vertex just added to the tree vertex V. Exam ne
the LSA associated with vertex V. This is a lookup in the
Area A's link state database based on the Vertex ID. If
this is a router-LSA, and bit V of the router-LSA (see
Section A.4.2) is set, set Area A's TransitCapability to
TRUE. |n any case, each link described by the LSA gives the
cost to an adjacent vertex. For each described link, (say



it joins vertex Vto vertex W:

oo ldoslo 1de3ds, I&,Jlo Vs RFC Sedoul o wys lwe swpl sop wessu V-bit B Router-LSA. Wluul ug,d iy lJpulb@s lJos op wgssu IJoo Bsol
eds luol Bluds JJudd Is wddple igs oo oubésd £9l5esé Dikstra odoy lpdluss IJodd woeses Jodd IJpobés.

e pedoul [0S Sedu lgool) pub@s ,Jong 1J 85,6 Vs 2lJs 929> peesesd V-Bit spo edsul ldeedd pel I3l op odssy odo IUgbsds: sop wpdsu
256 "93,8 IJudd Jpub s OSPF" L vdd 1We,los.

Rl#show run all | sec ospf
router ospf 1

capability opaque
capability Ils

capability transit

Jogssu ldluosl, V-bit O 1Upub§s 10 guouuis slobl lbe,los! po R3 [Js R4, gus g,00 IdLoulb [Ublo,s: szo o os pep9ed V-Bit Bs Type-1
LSA.

R3(config)#router ospf 1
R3(config-router)#area 1 virtual-link 4.4.4.4

R3#show i p ospf interface brief

Interface PID Area | P Addr ess/ Mask Cost State Nors F/C

VLO 1 0 192.168.34.3/24 1 P2P 1/1 <-- Here we have
Virtual-link present and 1 neighborship over VLO

G3 1 0 192. 168. 80. 3/ 24 1 DR 0/0

G2 1 1 192. 168. 13. 3/ 24 1 P2P 1/1

G1 1 1 192. 168. 34. 3/ 24 1 P2P 1/1

R3#

IJlo sose Idozdd eo vee-1 LSA Jewlzs R3 1.

R3#show i p ospf 1 1 database router 3.3.3.3 OSPF Router with ID (3.3.3.3) (Process ID 1) Router Link States (Area 1)
LS age: 189 Options: (No TOS-capability, DC) LS Type: Router Links Link State ID: 3.3.3.3 Advertising Router:
3.3.3.3 LS Seq Number: 80000018 Checksum Ox525E Length: 72 Area Border Router Virtual Link Endpoint <- V-bit
set

Number of Links: 4

Li nk connected to: another Router (point-to-point)
(Link I'D) Neighboring Router ID 1.1.1.1
(Link Data) Router Interface address: 192.168.13.3
Number of MIID netrics: O
TOS 0 Metrics: 1

Li nk connected to: a Stub Network
(Link I D) Network/subnet nunber: 192.168.13.0
(Link Data) Network Msk: 255.255.255.0
Nurmber of MTID metrics: O
TOS 0 Metrics: 1

Li nk connected to: another Router (point-to-point)
(Link I'D) Neighboring Router ID 4.4.4.4
(Link Data) Router Interface address: 192.168.34.3
Number of MIID netrics: O
TOS 0 Metrics: 1

Li nk connected to: a Stub Network
(Link I D) Network/subnet nunber: 192.168.34.0
(Link Data) Network Msk: 255.255.255.0



Nunber of MIID netrics: O
TOS 0 Metrics: 1

9Jpl spduul o ws S dllz iedlo. Blo R3 Usso IJIu pzpoes V-bit gds IUb,l5 Type-1 LSA 1Ugl o wo JJpub$s 1. Jol ivo 98, £Js lpdloss
Joudd ldepdus B puunss gpdiss Iuszse.

Seduul lsuol 1o uys o R1 Usso 1U@3,6 s 1Judd 1Jppdus Jdeobs 1 Bs 1JIlz bolo:

Rl#show i p ospf
Routing Process "ospf 1" with ID 1.1.1.1
Start tinme: 00:02:48.412, Tinme el apsed: 01:27:00.690
Supports only single TOS(TOS0) routes
Supports opaque LSA
Supports Link-1ocal Signaling (LLS)
Supports area transit capability
Supports NSSA (conpatible with RFC 3101)
Supports Database Exchange Summary List Optimization (RFC 5243)
Event -1 og enabl ed, Maxi mum nunber of events: 1000, Mdde: cyclic
It is an area border router
Router is not originating router-LSAs with maxi mum netric
Initial SPF schedul e delay 5000 nsecs
M ni mum hol d tine between two consecutive SPFs 10000 nsecs
Maxi mum wait tine between two consecutive SPFs 10000 nsecs
I ncrenment al - SPF di sabl ed
M ni mum LSA interval 5 secs
M ni mum LSA arrival 1000 nsecs
LSA group pacing tinmer 240 secs
Interface flood pacing tiner 33 nsecs
Retransm ssion pacing tinmer 66 nsecs
EXCHANGE/ LOADI NG adj acency limt: initial 300, process maxi nrum 300
Nunber of external LSA 0. Checksum Sum 0x000000
Nunber of opaque AS LSA 0. Checksum Sum 0x000000
Nunber of DChitless external and opaque AS LSA 0
Nunber of DoNot Age external and opaque AS LSA 0
Nunber of areas in this router is 2. 2 normal O stub O nssa
Nunber of areas transit capable is 1
External flood list length O
| ETF NSF hel per support enabl ed
Ci sco NSF hel per support enabl ed
Ref erence bandwi dth unit is 100 nbps
Ar ea BACKBONE( 0)
Number of interfaces in this areais 1
Area has no authentication
SPF al gorithm | ast executed 00: 00: 33. 554 ago
SPF al gorithm executed 11 tines
Area ranges are
Number of LSA 10. Checksum Sum Ox05EB7B
Nurmber of opaque |ink LSA 0. Checksum Sum 0x000000
Number of DChitless LSA O
Number of indication LSA O
Nurmber of DoNot Age LSA 3
Flood list Iength O

Area 1
Nurmber of interfaces in this area is 1
This area has transit capability <-- This area is transit capabile

Area has no authentication

SPF al gorithm | ast executed 00: 00: 04. 259 ago
SPF al gorithm executed 8 tines

Area ranges are

Nurmber of LSA 10. Checksum Sum O0x0517AA



Nurmber of opaque |ink LSA 0. Checksum Sum 0x000000
Nunmber of DChitless LSA O

Number of indication LSA O

Nurmber of DoNot Age LSA 0

Flood list Iength O

supl v lJpolo s 1 ozol o zese Ipelss) JIs wuoot pob$s gus sovés Jol Ilu o odleb puwlyl peodddl Jeuwlulodsosd IJpush 1Uss Il
suby lJse pu Bod Vs IJuwsobss 1Jlsd.

98Ul [Js Tuo B 2lJs lecwl pub s el pubds el pubds £ws Suwts Seurol wuvdd ptadd o lJpulbd Es) IJel,s

sJluoé po RFC 2328 IJo I 16.1

16.3. Examining transit areas' sunmary-LSAs

This step is only performed by area border routers attached to
one or more non-backbone areas that are capable of carrying
transit traffic (i.e., "transit areas", or those areas whose
TransitCapability paraneter has been set to TRUE in Step 2 of
the Dijkstra algorithm (see Section 16.1).

The purpose of the calculation belowis to examne the transit
areas to see whether they provide any better (shorter) paths
than the paths previously calculated in Sections 16.1 and 16. 2.
Any paths found that are better than or equal to previously

di scovered paths are installed in the routing table.

908! Jpgsly, RFC. 3l dloe 1dpobds $lods JJodd: Bluel cpuos Jeusle IJpuuh IJpwss B 1dGuse 16.3 oo pesl, RFC 2328

p.JItbO L.9‘S o3l IquIJ: ;Su‘St I.JIJuulb I.JbIOJ‘S lgl)o oIS a)\JO P09 IJU.Slulu I.Jelu_)o v Iqubdo 1. 3J\Ju I.quul_) IJLB&J.S I.J)‘S uu.u.JLJO ZJ\JO
280 wslole IJodd Jl sdse o sowe IJboulb 1dbloys. wpgus o) ouwee IJboulble 10bloyss Ylgbs wszse 219é p19) Iwslole IJglws ew
pub 6 el 9JJuel JI o, 0 IJpunly 1pess 1Uds guoogdo 2,96 [Ue)s).

seol ude,uo [FERNINEITT pebd Vs R1. g0l vozdd pu ldeush wes 1Uszos R6 loopback:100 192.0.2.100 luwegsle traceroute.

R1#traceroute 192.0.2.100

Tracing the route to 192.0.2.100

VRF info: (vrf in name/id, vrf out name/id)
1 192.168.14.4 2 nsec 2 nmsec 2 nsec <--R4
2 192.168.46.6 3 nsec 3 nsec * <--R6

wped wubsd 03 IJgb s Lluuagsle pregesd v-bit B ldpulb§é 10 Bluul uilde Iduwedle 1Jeldss:

Rl#debug i p ospf spf intra

OSPF SPF intra debugging is on

Rl#debug i p ospf spf inter OSPF SPF inter debugging is on Rl#conf Enter configuration conmands,
one per line. End with CNTL/Z. Rl(config)#router ospf 1 Rl(config-router)#capability transit
Rl(config-router)#

*Aug 14 15:28:07.934: OSPF-1 INTER: Running spf for summaries in transit area 1

*Aug 14 15:28:07.934: OSPF-1 INTER Summary transit processing Isid 192.0.2.100 adv_rtr 4.4.4.4
type 3 seq 0x8000000B

*Aug 14 15:28:07.934: OSPF-1 INTER Sunmmary netric 2

*Aug 14 15:28:07.934: OSPF-1 INTER found best path to adv_rtr:

i,ABR [2] via 192.168.13.3, GgabitEthernetl, Area 1 orp_txit_adv_rtr 0.0.0.0 pathflag 0x0



*Aug 14 15:28:07.934: OSPF-1 INTER Add transit path via area 1

*Aug 14 15:28:07.934: OSPF-1 SPF : Exist path: next-hop 192.168.13.3, interface G gabitEthernetl
*Aug 14 15:28:07.934: OSPF-1 INTRA: Route update succeeded for 192.0.2.100/255.255.255.255,
metric 4, Next Hop: GigabitEthernetl1l/192.168.13.3 area 0

1J1G sg90l wodzuo Jsdss wozso R1 wes IJlgue,zle R6100

Rl#show i p ospf rib 192.0.2.100

OSPF Router with ID (1.1.1.1) (Process ID 1)

Base Topol ogy (Ml D 0)

OSPF | ocal RIB
Codes: * - Best, > - Installed in global R B
LSA: type/LSI D ori gi nat or

*> 192.0.2.100/32, Intra, cost 4, area O
SPF I nstance 14, age 00:12:28
Flags: RIB, H Prio, Transit
via 192.168.13.3, G gabitEthernetl | abel 1048578
Fl ags: RIB
LSA: 1/6.6.6.6/6.6.6.6

Rl#show i p route 192.0.2.100
Routing entry for 192.0.2.100/32
Known via "ospf 1", distance 110, netric 4, type intra area
Last update from 192.168.13.3 on G gabitEthernet1, 00:01:26 ago
Routi ng Descriptor Bl ocks:

* 192.168.13.3, from 6.6.6.6, 00:01:26 ago, via GigabitEthernetl
Route netric is 4, traffic share count is 1

Jeldl uysslgd 1dpulb§s wodl pou wsuo IJpulb 8§ Vs RFC 2328 §wpe 16.3 33, I o))
Bsle cluvesgle punl B IIG Jssol povh weddds 18 g, pobss Iews (Jose 3) szo
o ugse JJ'aJo_sé lJoldss po Idel>ss. 903l 09 W 1U9lde Iduwded 1U3s wubose Ws Iduleg
lJe3dg, ledlo. 1Ugb9s IJoldss ldos we 33,0l Lozsed: 9JIJu IJugg puodd.
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16.3. Examining transit areas' summary-LSAs

(4) Look up the routing table entry for the advertising router
BR associated with the Area A If it is unreachable, exan ne
the next LSA. Otherw se, the cost to destination Nis the

sum of the cost in BRs Area Arouting table entry and the
cost advertised in the LSA. Call this cost |IAC

(5) If this cost is less than the cost occurring in N's routing
table entry, overwrite N's list of next hops with those used
for BR, and set N's routing table cost to IAC. Else, if |AC
is the sane as N's current cost, add BR s |ist of next hops
to Ns list of next hops. In any case, the area associ ated
with Ns routing table entry nust remain the backbone area,
and the path type (either intra-area or inter-area) nust
al so remain the sane.

R1 09 ooy Weh wsu IJpolbd Type-3 go) Idbssd wsu IUpolbd Type-1. eds Iige po 3850 eds 1o bbysd sled Idpub$s B IJoloz. vz ws
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Rl#show i p ospf nei ghbor

Nei ghbor 1D Pri State Dead Ti ne Addr ess Interface
4.4.4.4 0 FULL/ - 00: 00: 39 192.168.14. 4 G gabi t Et hernet 3
3.3.3.3 0 FULL/ - 00:00:32 192.168.13.3 GigabitEthernetl

Rl#show i p ospf nei ghbor detail

Nei ghbor 4.4.4.4, interface address 192.168.14.4
In the area 0 via interface G gabitEthernet3
Nei ghbor priority is 0, State is FULL, 6 state changes
DRis 0.0.0.0 BDRis 0.0.0.0
Options is 0x12 in Hello (E-bit, L-bit)
ptions is 0x52 in DBD (E-bit, L-bit, Obit)
LLS Options is 0x1 (LR
Dead tinmer due in 00:00: 36
Nei ghbor is up for 00:30: 20
Index 1/1/1, retransm ssion queue |length 0, nunber of retransm ssion 3
First 0x0(0)/0x0(0)/0x0(0) Next 0x0(0)/0x0(0)/0x0(0)
Last retransmi ssion scan length is 1, maximumis 2
Last retransm ssion scan tine is 135 nsec, maximumis 135 nsec

Neighbor 3.3.3.3, interface address 192.168.13.3
In the area 1 via interface GigabitEthernetl
Nei ghbor priority is 0, State is FULL, 6 state changes
DRis 0.0.0.0 BDRis 0.0.0.0
Options is 0x12 in Hello (E-bit, L-bit)
ptions is 0x52 in DBD (E-bit, L-bit, Obit)
LLS Options is 0x1 (LR
Dead tinmer due in 00:00: 39
Nei ghbor is up for 00:30: 20
Index 1/1/2, retransm ssion queue |length 0, nunber of retransm ssion 3
First 0x0(0)/0x0(0)/0x0(0) Next 0x0(0)/0x0(0)/0x0(0)
Last retransmi ssion scan length is 4, maxinmumis 4
Last retransm ssion scan tine is 126 nsec, maximumis 126 nsec

seollsuol voooe el wleglo 1szes JJeszo R6 loopback100:

Rl#traceroute 192.0.2.100
Tracing the route to 192.0.2.100
VRF info: (vrf in nane/id, vrf out nane/id)

1 192.168.13.3 2 nsec 4 nmsec 3 nsec <-- R3
2 192.168.34.4 5 nsec 3 nmsec 3 nsec <-- R4
3 192.168.46.6 5 nsec 6 nsec * <-- R6
R1#

900 &p s B Idulog ledlo o IJpob@s ¢s) IJiuwlunss 1 oLod s IJpub s IJigulguss 0 Jouod IJs uldbsé luvezle R6 100.

9p0 IUppdu i.,_'__;,_,‘al o Suwotp uble 16 Idpzess IJlsdsdoes (ECMP) (IJFE)‘UIJIO lJpogssd Jdpuwlsls Vs IUoddds) Il po Idb)y§ 1UslgJss
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9ewpl sop 3JY sd9u Dol IRl IJelds B JJ po RIB 9 OSPF RIB:

Rl#show i p ospf rib 192.0.2.100 OSPF Router with ID (1.1.1.1) (Process ID 1) Base Topol ogy (Mr D 0) OSPF |ocal RIB
Codes: * - Best, > - Installed in global RIB LSA type/LSID originator *> 192.0.2.100/32, Intra, cost 4, area 0 SPF
Instance 14, age 00:13:08 Flags: RIB, H Prio, Transit, OdTrans via 192.168.13.3, G gabitEthernetl | abel 1048578
Flags: RIB LSA: 1/6.6.6.6/6.6.6.6 via 192.168.14.4, G gabitEthernet3 |abel 1048578 Flags: RIB LSA: 1/6.6.6.6/6.6.6.6

Rl#show i p route 192.0.2. 100



Routing entry for 192.0.2.100/32

Known via "ospf 1", distance 110, netric 4, type intra area

Last update from 192.168.14.4 on G gabit Et hernet3, 00:12:44 ago

Routing Descriptor Bl ocks:

192.168.14.4, from 6.6.6.6, 00:12:44 ago, via GigabitEthernet3
Route netric is 4, traffic share count is 1

* 192.168.13.3, from 6.6.6.6, 00:12:44 ago, via GigabitEthernetl
Route netric is 4, traffic share count is 1
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