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6.0 Introduction

6.1 Multiarea OSPF

6.2 Configuring Multiarea OSPF
6.3 Summary



Chapter 6: Objectives

After completing this chapter, students will be able to:

Explain why multiarea OSPF is used.

Explain how multiarea OSPF uses link-state advertisements in order
to maintain routing tables.

Explain how OSPF established neighbor adjacencies in a multiarea
OSPF implementation.

Configure multiarea OSPFV2 in a routed network.
Configure multiarea route summarization in a routed network.

Verify multiarea OSPFv2 operations.
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Why Multiarea OSPF?

Single-Area OSPF

Single-area OSPF is useful in smaller networks. If an area becomes
too big, the following issues must be addressed:

= Large routing table (no summarization by default)
= Large link-state database (LSDB)

= Frequent SPF algorithm calculations

I'm receing too My SPF algorithm is
many L3As. running too often
for me to route
My routing table is too properly.
big and | am running
low on memary.




Why Multiarea OSPF?

Multiarea OSPF

Multiarea OSPF requires a hierarchical network design and the
main area is called the backbone area, or area 0, and all other
areas must connect to the backbone area.

Multi-Area OSPF Advantages

Area 1 Area 0 Area 51

I'm now only | now only need to

receiving LSAs run the SPF

from area 0 and algorithm when
My routing table is area 1. there iz a change
smaller as it only inarea 0 orarea
contains area 1 routes B1.

and a default route.




Why Multiarea OSPF?

OSPF Two-Layer Area Hierarchy

Multiarea OSPF is implemented in a two-layer area hierarchy:
= Backbone (transit) area

= Area whose primary function is the fast and efficient movement
of IP packets.

= Interconnects with other OSPF area types.

= Called OSPF area 0, to which all other areas directly connect.
= Regular (honbackbone) area

= Connects users and resources.

= Aregular area does not allow traffic from another area to use
its links to reach other areas.




Why Multiarea OSPF?

Types of OSPF Routers

Internal Routers

< Internet ;
Area 1

Area 0 Area 51




Why Multiarea OSPF?

Types of OSPF Routers (cont.)

Backbone Routers

< Intemet)




Why Multiarea OSPF?

Types of OSPF Routers (cont.)

Area Border Routers (ABRs)

< Internet ’




Why Multiarea OSPF?

Types of OSPF Routers (cont.)

Autonomous System Boundary Router (ASBR)

< Internet '

Area 0 Area 51




Multiarea OSPF LSA Operation

OSPF LSA Types

1 Router LA

2 Metwork LSA

3 and 4 summany LaAs

= AS Extemal L3A

G Multicast OSPF LSA

7 Defined for Na3As
8
g

Extemnal Attnbutes LSA for Border Gateway Protocol (BGF)
10, or 11 Opaque LSAs

Most common and covered in this course — 1thru 5
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Multiarea OSPF LSA Operation

OSPF LSA Type 1

Type 1 LSA Message Propagation

Internet

| |
| |
Type 1 | Type 1 | Type 1
| —
| |

»  Type 1L3As include a list of directly connected network prefixes and link types.
* Al routers generate type 1 LSAs.

*  Type 1L3As are flooded within the area and do not propagate beyond an ABR.
»  Atype 1 LSA link-state |D iz identified by the router |0 of the originating router.
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Multiarea OSPF LSA Operation

OSPF LSA Type 2

Type 2 LSA Message Propagation

Internet

Type 2

»  Type 2 LSAs identify the routers and the network addresses of the multiaccess
links.

*  Only a DR generates a type 2 LSA.

»  Type 2 L5As are flooded within the multiaccess network and do not go beyvond an
ABR.

v Atype 2 LSA link-state 1D iz identified by the DR router 1D,
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Multiarea OSPF LSA Operation

OSPF LSA Type 3

Internet

Type 3 LSA Message Propagation

Atype 3 LSA describes a network address learned by type 1 LSAs.

Atype 3 LSA is required for every subnat.

«  ABR= flood type 3 LSAs to other areaz and are regenerated by other ABRs.
Atype 3 LSA link-state 1D is identified by the network address.

« By default, routes are not summarized.
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Multiarea OSPF LSA Operation

OSPF LSA Type 4

Type 4 LSA Message Propagation

Internet

| |
| |
Type 1 | Type 4 | Type 4
1 1
| |

Type 4 LSAs are used to advertize an ASBR to other areas and provide a route to
the ASBR.

«  ABRs= generate type 4 LSAs.

Atype d LSA is generated by the originating ABR and regenerated by other ABRs.

v Atype 4 LSA link-state 1D is identified by the router 1D of the ASBR.
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Multiarea OSPF LSA Operation

OSPF LSA Type 5

Type 5 LSA Message Propagation

Internet

*  Type b LSAs are used to advertise external (i.e., non-0O5PF) network addresses.
An ASBR generates a type 5 LSA.

Type b LSAs are flooded throughout the area and regenerated by other ABRs.
v Atype 5 LSA link-state 1D is the external network address.

» By default, routes are not summarized.




OSPF Routing Tables and Route Types

OSPF Routing Table Entries

= O — Router (type 1) and
network (type 2) LSAs
describe the details
within an area (the route
IS intra-area).

= O |A —Summary LSAs
appear in the routing
table as IA (interarea
routes)

= O E1 or OE 2 — External
LSAsS external type 1
(E1) or external type 2
(E2) routes

Router and Network Routing Table Entries

Elf show ip route

Codes:L - local, C-connected, S5-static, E-RIF, M-mobile, B-BGP
D - ELGRF, EX - EIGRPF external, © - DSFF, IA - OSPF inter area
Ml - OSFF HEsA external type 1, HE - OSFF NESR aexternal type 2

El - OBFF external type 1, B2 - O8PF external fType 2
i - I8-I8, 2u-I5-I3 zummary, L1-I5-I% level-1, L2-15-I5 lewvel-2

ia - I[5-I5 inter area, *-candidate default,U-per-user static route

o — OCE, P-pericdic downloaded static route, B-MHRP, 1-LISP
+ - replicated route, % - next hop owverride

Gateway of last resort is 192.168.10.2 to oetwork 0.0.0.0

a*E2 0.0, ﬂ os0 [llﬂfl] via 182.188.10.2, 00:00:1%, Serizall/0/0
L0.0.0.0/8 iz wariably zubnetted, 5 zubnets, 2 masks

c 10.1.1.0/24 iz directly connected, GigabiteEthernetd/0

L 10.1.1.1/32 iz directly connected, GigabitEthernet(s0

C 10.1.2.0/24 iz directly connected, GigabiteEthesrnetid/l

L 10.1.,2.1/32 iz directly connected, GigabiteEthernetid/Ll

n] 10.2.1.0/24 [1L10/648] wia 19%2.168.10.2, 00:04:34, Serialld/ 0/ 0

0 Ia 192.168.1.0/24 [110/1295] wia 192.163.10.2, 00:01:;48,3eriald/0/0

0 IA 192,188.2.0/24 [110/1295] wia 192.168.10.2, 00:01:48,8eriald/0s0
192,168.10.0/24 ig variably zubnetted, 3 subnets, 2 masks

C 192,188.10.0/30 iz directly connected, Seriall/0/0

L 192.168.10.1/32 is directly Ecnnected, Seriald/o/0

0 192,168.10.4/30 [110/1294] +wia 192.1£8.10.2, 00:01:55,5ecial0/0/0




OSPF Routing Tables and Route Types

OSPF Routing Table Entries (cont.)

= O — Router (type 1) and
network (type 2) LSAs
describe the details
within an area (the route
IS intra-area)

= O IA —Summary LSAs
appear in the routing
table as IA (interarea
routes)

= O E1 or OE 2 — External
LSAs external type 1
(E1) or external type 2
(E2) routes

OSPFv3 Routing Table Entries

El¥ show ipwé route
Irwé Routing Table - default - 8 entries
Codes:C - Connected, L - Loecal, & - Sktatic, U-Per-user Static raoute
B - BGF, R - RIP, H - WHRP, Il - ISIS Ll
I} - IEIS L2, IA - I2I% interarea, IS - ISIS summary, I - EIZEP
EX - ELGRF externzl, WO-MD Defanlt,WOp-MD Prefix, DCE-Destinaticn
MOr - Bedirect, C-0SPF Intra, OI-0SPF Inter, OE1-0SPF axt 1
OEZ - OSPF ext 2, 0Nl - OSPF HMESA ext 1, 0N - OSPF MESA ext 2
DEZ ::/0 [110/1], tag 10
via FE80::2, =eriald/s0/0
C 2001:DBA:CAFE:l: /64 [0/0]
via SigabitEthernetd/0, directly connected
L 2001:DBE:CAFE:1: =1 /128 [070)
via SigabitEthernet(/0, receiwve
0  2001:DB8:CAFE:2::/64 [110/648]
via FE80::2, Berialdsas0
01 Z2001:DB8:CAFE:3::/6d [110/1245]
via FE80::2, =erialds0/0
C  2001:DB8:CAFE:AODL:: 64 [0/0]
via Serialds0/0, directly connected
L 2001:DBA:CAFE:AOO0L::1,/128 [O00]
via serialdso/0, receiwve
0 2001 ;0B :CAFE;AOD02 : /ad [L10/12584]
via FE80::2, Seriald/s0s0
L FEF00::/8 [0/0]
via Mulld, receive
Elf




OSPF Routing Tables and Route Types

OSPF Route Calculation

1. All routers calculate the
best paths to destinations
within their area (intra-
area) and add these

entries to the routing table.

2. All routers calculate the
best paths to the other
areas within the
iInternetwork (interarea) or
type 3 and type 4 LSAs.

3. All routers calculate the
best paths to the external
autonomous system (type
5) destinations. These are
noted with either an O E1
or an O E2 route
designator.

Steps to OSPF Convergence

FEl{ show ip route | begin Gateway

Gateway of last resort is 192.168.10.2 to network 0.0.0.0

0*E2 0.0.0.0/0 [110/1] wia 192.168.10.2, 00:00:1%, Ssriall/0/0
10,0.0.0/8 ia warizbly subnetted, 5 subnets, 2 masks

C 10.1.1.0/24 iz directly connected, SigabitEthernet(s0

L 10,1.1.1/32 iz directly connected, SigabitEthernet(s0

[ 10.1.2.0/24 iz directly connected, GigabitEthernetid/L

L 10,1.2.1/32 iz directly connected, GigabitEthernet(sL

0 10.2.1.0/24 [110/648] wia 182 _168.10.2, 00:04:34,3erial0ds 0s0

0 IR 192.168.1.0/24 [110/1235] wia 122 163.10.2, Q0:01:48,5eriald/o/0

0 Ix 192.168.2.0/24 [110/1285] wia 1%2.168.10.2, Q0:01:48,5eriald/o/0
192,163.10.0/24 is wariably aubnetted, 3 subnets, 2 mazks

[ 192.168.10.0/30 iz directly connected, Serial0/0/0

L 192.168.10.1/32 iz directly connected, Serial0/o0/0

0 182.168.10.4/30 [110,1294] wia 192,168.10.2, 00:01:55,8erialn/s0/0

El¥

Calculate intra-area OSPF routes.
Calculate best path to interarea OSPF routes.
Calculate best path route to external non-OSFPF networks.
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Configuring Multiarea OSPF

Implementing Multiarea OSPF

Implementation Plan Steps

1. Gather the network requirements and parameters.
2. Define the O5PF parameters.

3. Configure OSPF.

4 Verify O5PF.




Configuring Multiarea OSPF

Configuring Multiarea OSPF

Area 0 Rl (config)# router ocmpf 10

10.2.1.0/24 Bl (config-router) $# router-id 1.1.1.1

Bl {config-router)# network 10.1.1.1 0.0.0.0 area 1

Bl {config-router)# network 10.1.2.1 0.0.0.0 area 1

Bl {config-router)# network 192.168.10.1 0.0.0.0 area 0O
Bl {config-router)# end

R14

192.168.10.4/30

10.1.1.0/24 10.1.2.0/24 192.168.1.0/24 192.168.2.0/24
Area 1 Area 2




Configuring Multiarea OSPF

Configuring Multiarea OSPFv3

Area 0
2001:DB8:CAFE:2::/64

G0/0) 1

2001:DE&:CAFE: A001::/64 2001

2001:DBB:CAFE:1::/64
Area 1

Bl iconfig)# ipwé router cspf 10

Rl ({config-rtr)$ router-id 1.1.1.1
Flicontfig-rtri# exit

Rliconfig)#

Fl(zonfig)# interface GigabitEthernet 0/0
Rl {config-if£)# ipwvé ospf 10 area 1
Rl (config-if)#

Rl (config-if)# interface Seriald/0/0
Bl jconfig-if)# ipwvé ospf 10 area 0
Fliconfig-if£}# end

Fl4#

2001:DE8:CAFE:3::/64

Area 2




OSPF Route Summarization

OSPF Route Summarization

= R1 forwards a

summary LSAto
the core router
C1.

C1, in turn,
forwards the
summary LSAto
R2 and R3.

R2 and R3 then
forward it to their
respective internal
routers.

Area 1

Propagating a Summary Route

Area 0 Backbone

Brea 3

Area 2




OSPF Route Summarization

Interarea and External Route Summarization

Occurs on ABRs and applies to routes from within each area

Summarizing Interarea Routes on ABRs

Area 0
10.2.1.0/24

EIGRP \"'\

(172.16.0.0/24
172.16.31.0/24)

Summarize many
routes into one LSA

Summarize many
routes into one L34

0f

10.1.1.0/24 10.1.2.0/24 192.168.1.0/24 192.168.2.0/24
Area 1 Area 2




OSPF Route Summarization

Interarea and External Route Summarization
(cont.)

Specific to external routes that are injected into OSPF via route
redistribution; ASBRs summarize external routes

Summarizing External Routes on an ASER

Area 0
10.2.1.0/24

EIGRFP
(172.16.0.0/24
172.16.31.0/24)

~AS00

10.1.1.0/24 10.1.2.0/24 192.168.1.0/24 192.168.2.0/24
Area 1 Area 2
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OSPF Route Summarization

Interarea Route Summarization

Summarizing Interarea Routes on ABRs

Area 0
10.2.1.0/24

EIGRF
(172.16.0.0/24
172.16.31.0/24)

GO0 GOMN

s GO GOMS

10.1.1.0/24 10.1.2.0024 192.168.1.0024  192.168.2.0/24
Area 1 Area 2




OSPF Route Summarization

Interarea Route Summarization (cont.)

Verify the R1 Routing Table Before Summarization

El¥ show ip route ospf | begin Gateway
Gateway of last resort is not set

10.0.0.0/8 iz wariably subnetted, 5 subnets, 2 masks

Verify the R3 Routing Table Before Summarization

o 10.2.1.0/24 [110/648] wia 192.168.10.2, 00:00:49,
Sarialnsasn
0 In 192.168.1.0,/24 [110/1255] wia 192.168.10.2, 00:00:4%,
sarialos o0
0 In 192.188.2.0/24 [110/12%5] wia 192.168.10.2, 00:00:48,
sarialos0/0
192.168.10.0/24 iz warizbly subnetted, 2
masks
n} 192 168.10.4/30 [110/1234] wia 192 .1¢
00:00:49, sSerialds0/0
rlf RI¥ show

0 In
0 In

RIF

1a.

ip route ogpf | begin Gateway

Gateway of last resort is not zet

0.0.0/24 iz subnetted, 3 subnets

10.1.1.0 [110/12%5]) wia 192.168.10.5, 00:27:14, sSerialdsor1
10.1.2.0 [110/12%5] wia 192.168.10.5, Q00:27:14, seriald/o0f1
10.2.1.0 [11l0/648] wia 192.188.10.5, 00:27:57, sSeriald/s0f1

142.168.10.0/24 iz wariably subnetted, 3 szubnets, 2 masks

1982.168.10.0/30 [110/12%4] wvia 192.168.10.5, 00:27:57,
Sarialf sl




OSPF Route Summarization

Calculating the Summary Route

10.1.0.0/22 g

10.1.0.0 255.255.252.0

|
| Some Bits Are
Step 1 Step 2 ! Different
10.1.1.0 ﬂﬂﬂﬂlﬂlﬂ.ﬂﬂﬂﬂﬂﬂﬂl.ﬂﬂﬂﬂﬂﬂ:ﬂ'l-ﬂﬂﬂﬂﬂﬂﬂﬂ
10.1.2.0 I:II:IEIEIIEIIEI.Dﬂﬂﬂﬂﬂﬂl.ﬂﬂﬂﬂﬂﬂ:lﬂ'-ﬂﬂﬂﬂﬂﬂﬂﬂ
i
|
I
Step 3 ,
|
10.1.1.0 00001010.00000001. ﬂﬂﬂﬂﬂﬂ:ﬂﬂ_ﬂﬂﬂﬂﬂﬂﬂﬂ
255.255.252.0 11111111.11111111.11111100.00000000
I
i
|
|
f22
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OSPF Route Summarization

Configuring Interarea Route Summarization

Rl (config) 4 router ospf 10

Rl (config-router) 4 area 1 range 10.1.0.0 255.255.252.0
Rl (config-router) I

R1

Rl4 show ip route ospf | begin Gateway
Gateway of last resort is not set

10.0.0.0/8 is wariably subnetted, & subnets, 3 masks
o 10.1.0.0/32 is a summary, 00:00:0%, mullo <€
ln] 10.2.1.0/24 [110/648] wvia 22.168.10.2, 00:00:0%9,
seriald/0/0
O Ia 19%2.168.1.0/24 [110/1295] wia) 192.168.10.2, Q40:00:09,
Seriald/0/0 R3
O IR 1%2.168.2.0/24 [110/1295] wvial 1%2.168.10.2, QOD:0

Serialo/o/fa0
192.168.10.0/24 is wvariably spbnetted, 3 subnets

k34 show ip route ospf | begin Gateway
Gateway of last resort is not set

mazks

o 192.168.10.4/30 [110/1294]fvia 152.168.10.2, 10.0.0.0/8 iz wariasbly subnetted, 2 subnets, 2 masks
D= 00z 0d, - SEEia LBk > |o 12 10.1.0.0/22 [110/1295] via 192.168.10.5, 00:00:06,
Rl# serialn/ns1

0 10.2.1.0/24 [110/648] via 1%2.168.10.5, 00:2%9:23,
Serialb/0/1

1%2.169.10.0/24 is wariably subnetted, 3 subnets, 2
mazks
0 192,.168.10.0/30 [110/1294] wia 192.168.10.5,
00:29:23, Serialls0/1
R3¥




Verifying Multiarea OSPF

Verifying Multiarea OSPF

The same verification commands are used to verify single-area
OSPF and can be used to verify multiarea OSPF:

= show ip ospf neighbor

= show ip ospf

= show ip ospf interface

Commands specific to multiarea information include:
= show ip protocols

= show ip ospf interface brief

= show ip route ospf

= show ip ospf database

Note: For OSPFv3, substitute ip with ipvé.




Verifying Multiarea OSPF

Verifying General Multiarea OSPF Settings

R1l4 show ip protocols
*++ TP Routing is MSF aware *#**

Routing Protocol is "ospf 107
outgoing update filter list for all interfaces is not set
Incoming update filter list for all interfaces is not set
Router ID 1.1.1.1
It iz an area beorder router
Mumber of areas in this router is 2. 2 normal 0 stub O nssa
Maximum path: 4
rRouting for WNetworks:
10.1.1.1 0.0.0.0 area 1
10.1.2.1 0.0.0.0 area 1
192.168.10.1 0.0.0.0 area 0
rRouting Information Scurces:

Gateway Distance Last Update
A,3.3.3 110 02:20:36
2.2.2.2 110 02:20:3%9

Distance: (default iz 110)

Rl¥

Rl%¥ show ip ospf interface brief
Interface FID Area IF Address/Mask Cost State wbhrs F/C

Seds0/0 10 ] 1%92.168.10.1/730 &4 PZP 1/1
Giasl 10 1 10.1.2.1/24 1 LR asn
Gias0 10 1 10.1.1.1/24 1 LR asn

R1%
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Verifying Multiarea OSPF

Verify the OSPF Routes

El4 show ip route ospf | begin Gateway
Gateway of last resort is not set

10.0.0.0/8 is wvariably subnetted, 5 subnets, 2 masks

0 10.2.1.0/24 [110/648] wvia 192.168.10.2, 00:26:03,
Seriald/a/0
O In 192.168.1.0/24 [110/71295] wia 1%2.168.10.2, 00:26:03,
seriald/o/0
O Ia 192.168.2.0/24 [110/71295] wia 122.168.10.2, 00:26:03,
seriald/o/0
192.168.10.0/24 is wariably subnetted,3 subnets,? masks
O 192.168.10.4/30 [110/712%4] via 192.168.10.2, D00:26:03,
seriald/0/0

El#



&l ¥

Verifying Multiarea OSPF

Verifying the Multiarea OSPF LSDB

Verifying the OSPF LSDB on R1

k14 show ip ospf database
OSFF Router with ID (1.1.1.1) (Frocess ID 14)

router Link States (area 0)
Link ID ADV Router Aage Segé checksum Link count

1.1.1.1 1.1.1.1 TZ5  Ox30000005 COxOOFSED 2
2.2.2.2 2.2.2.2 895  Ox30000007 COxO0O3DEL 5
sl oo SR BBl Ox80000005 OxOOFFS1 2

Summary Met Link sStates (Area 0)
Link ID ADV Router Age Seg# checksum

10.1.1.4 1.1.1.1 T25  4x30000006e Ox0OD1SS
10.1.2.40 1.1.1.1 T25 0x80000005 COxOODCESE
132.168.1.0 A BE1  Jdx80000006 OxODTZ4E
132 . 168.2.0 A F. 3.3 BE1  0x80000005 OxOODG93T
FRouter Link States (Area 1)
Link ID ADV Router Age Seg#é checksum Link count
1.1.1.1 1.1.1.1 T2  4x3d0000de OxOOTCDIC 2
Summary Met Link States (Area 1)

Link ID ADWV Router  Age Seg# Checksum
10.2.1.4 1.1.1.1 T25 Ox80000005 OxOD4ASC
132 .168.1.0 1.1.1.1 TZ5 0x80000005 OxOOES33
132 .168.2.0 1.1.1.1 TZ3  4x30000045 Ox00AZSD
1. 1s8.10.0 1.1.1.1 T25  Ox300000405 Ox0OB3DO
13z.1g8.10.4 1.1.1.1 T25 Ox804000005 OxXODOE3Z

Rl




Verifying Multiarea OSPF

Verifying Multiarea OSPFv3

Area 0
2001:DB8:CAFE:2::/64

2001:DB8:CAFE:AD01::/64

GO/0 ‘ 1

2001:DB8:CAFE:1::/64
Area 1 Area 2

Ri¥ show ipvé protocols
IFvEé Eoukbing Frotocol iz "connected”
IFvé Foukbing Frotocol iz "ND™
IPvE Eouting Frotocol iz "ospf 10V
Eouter ID 1.1.1.1
Araea border router
Kumber of arsas: 2 normal, O satub, O nssa
Interfaces {Area 0):
Beriald/0s0
Interfaces {Area 1):
GilgabitEtharnetis 0
Radistribution:
Hone
r1§

2001:DB8:CAFE:3::/64

Rlf show ipvé ospf interface brief

Intarface FID hraa Intf ID cast State Whra F/C
20 040 10 0 [ 647 EZE 151
G100 in 1 3 1 DR 00

rif




Verifying Multiarea OSPF

Verifying Multiarea OSPFv3 (cont.)

zl¥ show ipvb rounte ospf
IPvE Routing Table - default - 8 entries
Codes: © - Connected, L - Loczl, 3 - 3tatic, T - Per-user Static

route
B - BGF, R - RIF, H — NHRPF, Il - I5Is Ll
I2 - 13I8 L2, IA - IS13 interarea, I5 - ISIS summary, D -
EIGEE
EX - EIGEP external, W0 - WD Default, ¥op - WD prefix, DCE -
raztination
MDr - Redirect, 0 - QSPF Intra, OI - CSPF Inter, OBl - O3FF
Area 0 axt 1
2001:DB8:CAFE:2:-/64 OEZ - OSPF ext 2, oMl - OSFF NSSR ext 1, ONZ - CSPF NS5A ext 2

0 2001:0B8:CAFE:2::/64 [110/648)
wia FEBO::2, Serialdsof m

0 2001:DBE:CAFE:3::/64d [110/12%5]
via FEBO::2, Serialnso0f0

Ju] 2001 :DBR:CAFE:R002: 1 /64 [110/1234]
wia FEBO::2, Serialdsof m

mif

2001:DB8:CAFE:AD01::/64 i 2001:DB8:CAFE:AD02::/64

2001:DB8:CAFE:1::/64 2001:DBS: CAFE:3::/64
Area 1 Area 2




Verifying Multiarea OSPF

Verifying Multiarea OSPFv3 (cont.)

Brea 0
2001:DB8:CAFE:2::/64

2001:DB8:CAFE:1::/64
Area 1

2001:DB8:CAFE:3::/64

Area 2

kl%# show ipv6 ospf database
O8PFv3 Router with ID (1.1.1.1) (Fracess ID 10)

Fouter Link =Statez (area 0)

ADV Router  Age Seqg# Fragment ID Link cocunt Bits
1.1.1.1 1617 Ox8d000002 0 1 =
2.2.2.2 1484 Ox8d000002 0 2 Hone
3.3.3.3 14 Ox80000001 2 1 =]

Inter Area Prefix Link states (ARrea 0)

ADV Router  age Segé prefix
1.1.1.1 1833 OxBOOO0O001 2001:DBEB:CAFE:1::/64
3.3.3.3 1478 OxBOOO0O001 2001:DEB:CAFE:3::/ /64

Link (Type-8) Link States (aArea 0}

ADV Router  age Segé Link ID Interface
1.1.1.1 1843 0xBOOQODOD1 & 3e0/0/0
2.2.2.2 161% 0xBOOQODOD1 & 3e0/0/0

Intra Area PFrefix Link 3tates (Rrea 0)




Chapter 6: Summary

Multiarea OSPF Summary

Better choice for larger networks than single-area.

Solves the issues of large routing table, large LSDB, and frequent
SPF algorithm calculations.

Main area is called the backbone area, or area O.
Recalculating the database is kept within an area.

Four different types of OSPF routers:
= Internal router
= Backbone router
= ABR
= ASBR

A router simply becomes an ABR when it has two network
statements in different areas.




Chapter 6: Summary

Multiarea OSPF Summary (cont.)

= Link-state advertisements (LSASs) are the building blocks of OSPF.
Type 1 LSAs are referred to as the router link entries.

Type 2 LSAs are referred to as the network link entries and are
flooded by a DR.

Type 3 LSAs are referred to as the summary link entries and are
created and propagated by ABRs.

A type 4 summary LSA is generated by an ABR only when an
ASBR exists within an area.

Type 5 external LSAs describe routes to networks outside the
OSPF autonomous system, originated by the ASBR and are
flooded to the entire autonomous system.

= SPF tree is used to determine the best paths.

= OSPF routes in an IPv4 routing table are identified using the
following descriptors: O, O IA, O E1, or O E2.




Chapter 6: Summary

Multiarea OSPF Summary (cont.)

The following example displays a multiarea OSPF configuration:

Rl (config) # router ospf 10

R1 (config-router)# router-id 1.1.1.1

R1 ( ) # network 10.1.1.1 0.0.0.0 area 1

Rl (config-router)# network 10.1.2.1 0.0.0.0 area 1

R1 (config-router) # network 192.168.10.1 0.0.0.0 area O

config-router

Does not perform autosummarization, but can be manually configured
using the summary-address address mask router configuration

mode command




Chapter 6: Summary

Multiarea OSPF Summary (cont.)

= The following commands are used to verify OSPF configurations:
= show ip ospf neighbor
= show ip ospf
* show ip ospf interface
= show ip protocols
= show ip ospf interface brief
= show ip route ospf

* show ip ospf database
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