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9 - Sections & Objectives

= 9.1 Multiarea OSPF Operation (ct= €< ospr Sz

* Explain how multiarea OSPF operates in a small to medium-sized business network. (tt5 9<% ospPF7t 52
7|8 HESIAOM oA 2Sot=X 29)

» Explain why multiarea OSPF is used. (C+& 9 OSPF7} AL &= 0| R)
» Explain how multiarea OSPFv2 uses link-state advertisements. (Ct& E< OSPFv27t @3 AEf L2 ALE5H= W)

« Explain how multiarea OSPF establishes neighbor adjacencies. (C}5 @9 OSPF7t 0| QI 82 MEste WH)
= 9.2 Implement Multiarea OSPF (ttz g% ospr 73)

* Implement multiarea OSPFv2 and OSPFV3. (tt& A9 osPFv2 % OSPFv3g T3)
« Configure multiarea OSPFv2 and OSPFV3 in a routed network. (2t & HEXINA CtE S OSPFv2 % OSPFv3 714)
 Verify multiarea OSPFv2 and OSPFv3 operation. (£5 @< O0SPFv2 2 OSPFv3 5 29l)



9.1 Multiarea OSPF
Operation



Why Multiarea OSPF?
Single-Area OSPF

= |ssues in a large single area OSPF:

(52 X|ol ¢ F OSPF 24| 1)
« Large routing table (2 224 Hlo|g)

« Large link-state database (LSDB) (&
HA-El CIO|E{H| O]~ (LSDB))

* Frequent SPF algorithm calculations
(RIS SPF 20 2|F AL

My SPF algorithm is
running too often for me
to route properly.

| am receiving too many
LSAs.

= To make OSPF more efficient and .
scalable, OSPF supports hierarchical 1

My routing table is too big

routing using areas. (OSPFE 2Lt 28X0|1 and | am running low on
St 7H5 St RIS 7| 9I8) OSPFE Y S ALE SOl enice S
ASH et S X&)




Why Multiarea OSPF?
Multiarea OSPF

= Multiarea OSPF: (Ct= 99 osPF )

Large OSPF area is divided into smaller areas.

(2 OSPF Yoie O &2 EYo = LgLct)

Reduces processing and memory overhead.
Me| L HE2 Y S =S S YLICL)

Requires a hierarchical network design. (45
HESZ 247t EagtLrt)

The main area is the backbone area (area 0)
and all other areas connectto it. (F g2 W
B (A 0)0|H CHE 2= HHO| HAEFLLE)

— o~

= Advantages of Multiarea OSPF: (ct5 &9
OSPFo| 3 )

Smaller routing tables - Fewer routing table
entries as network addresses can be

summarized between areas. (G 22 2t E
HOlE - B9 20 HEHI FAS0| 29%E =
Resz o HoZl 28 H o2 &5

Reduced link-state update overhead. (23 AEf
HHO|E 2H 3= &)

Reduced frequency of SPF calculations. (SPF
AAbHlE Zha)

Area 1 Area 0

Area 51

| now only need to run the SPF algorithm
when there is a change in Area O or Area
51.

| am now only receiving
LSAs from Area 0 and
Area 1.

My routing table is
smaller as it only contains

Area 1 routes and a
default route.



Why Multiarea OSPF?

OSPF Two-Layer Area Hierarchy

< Internet )

Area 51

= Multiarea OSPF is implemented in a two-

Iayer area hierarchy. (ct5 99 ospFe 2 45
A4 AL Fx=E FHELL

Backbone (Transit) area - An OSPF area
whose primary function is the fast and

efficient movement of IP packets: (£ (t%)
FA - =9 7|50 IpIjzlo 21 Z8XQl 0|52 OSPF
0101)

o T

 Interconnects with other OSPF area types.
(CHE OSPF B9 7t &= AHE)

» Also called OSPF area 0. (OSPF area 00|2t1 =
L)

Regular (nonbackbone) area - Connects

users and resources: (gt (H| g2y F A AL X}
g2 AAS AZATIL|CEH)

* Usually set up along functional or geographical
groupings (B8O 2 7|5 £ X[2[H IS mat
Sps|
=73)

* All traffic from other areas must cross a transit

area. (CH2 X|¥9o| 2 & EBf L2 transit area 2
St OF gfL|C})



Why Multiarea OSPF?
Types of OSPF Routers

Backbone Routers

< Internet '

= There are four different types of OSPF
routers: (ospr 2t EO0l= 4l 7tX| 30| A& L C)

Internal router —A router that has all of its
interfaces in the same area. (4% 2t -
S Yot A0 2= QI O|AT U= 2HRH)
Backbone router - A router in the
backbone area. The backbone area is
setto area 0. (M= 21 RE - HE2 JAHO| 2} H,
M2 AH0| area 022 M L0 U&LICH)

Area Border Router (ABR) — A router that
has interfaces attached to multiple areas.
(ABR (Area Border Router) — 021 0] QIE{ 10| A7}
A=l 2t LT}

Autonomous System Boundary Router
(ASBR) — A router that has at least one
interface attached to an external

internetwork. (ASBR (Autonomous System
Boundary Router) — 2|F QIE HES{I 0 HZAE
QIH I 0| AT} StLt Of & QU= 2FRH R LICL)

= A router can be classified as more than one
router type. (2tE& Lt 0| 49| 2t2H fEo 2

=
=

S2 4 dgU)



Multiarea OSPF LSA Operation

OSPF LSA Types

L
1 Router LSA
2 Network LSA
3and 4 Summary LSAs
5] AS External LSA
6 Multicast OSPF LSA
7 Defined for NSSAs
8 External Attributes LSA for Border Gateway Protocol (BGP)
9, 10,0r 11 Opaque LSAs

= LSAs individually act as database records and provide specific OSPF network details. (.sa= 71gxc=z
COIHHO|A M AE A2 5t £7 OSPF HIERA ME FEE MSLIT)

= LSAs in combination describe the entire topology of an OSPF network or area. (Lsa =

YoAo| M EEZRXE ¥

L I:|-)

St
=1

2 OSPF HEY3 E&

= Any implementation of multiarea OSPF must support the first five LSAS. (Ct5 &< ospFol 2 & 132 M O

7Hel LSAE X|&BOF ghLITt)



Multiarea OSPF LSA Operation
OSPF LSA Type 1

|
|
Type 1 I Type 1
1
I

* Type 1 LSAs include a list of directly connected network prefixes and link types.
« All routers generate type 1 LSAs.

« Type 1 LSAs are flooded within the area and do not propagate beyond an ABR.
= Atype 1LSA link-state ID is identified by the router ID of the originating router.

Type 1 LSAO= 2% AAE HER prefixt B3 Fd S50| Lt LCt
DE BI2E = Type 1 LSAS ML T}

Type 1 LSAE 8ll'S area L0l A E2{ =0, ABRES HOIAM MIE|X| = &
Type 1 LSA @3 HEf IDE LSAS 483t 2R E9| 22 E IDE A EEL

45 LIC
Ct.

Routers advertise their directly connected

OSPF-enabled links in atype 1 LSA . Et2EE
AN A= A 7Hs OSPFE Type 1 LSAE Y& L|LCH)

Type 1 LSAs are also referred to as router

link entries. (Type 1 LSAL 2t2E &3 gt=0l2tnE
et Ct)

Type 1 LSAs are flooded only within the area

in which they originated. (Type 1 LsAE 8l& x|
Lo M 2H Z 2 EE L)

ABRs advertise the networks learned from
the type 1 LSAs to other areas as type 3

LSAS. (ABR2 type 1 LSAXA S&E HEIE type 3
LSAZ CtE Foof 2aL(Ct)

The type 1 LSAlink ID is identified by the

router ID of the originating router. (type 1 LSA
23 D& Hell 2P Q| 2t H IDE 4 ZE L)



Multiarea OSPF LSA Operation
OSPF LSA Type 2

Internet

Area 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 LSAs are flooded within the multiaccess network and do not go beyond an ABR.

A type 2 LSA link-state ID is identified by the DR router ID.

Type 2 LSA= HE| HM £ 30| 212 F S HERT FAE5 HEGLIC.

DREFO| Type 2 LSAES M EtL|C},

Type 2 LSAE LIS HM A HEAT LHOAM S S EIH ABRS O 7HA| &L C
Type 2 LSA 23 &Ef ID= DR 2t E2| 2t H IDE AlHE LT}

= Type 2 LSAs have the following

characteristics: (Type 2 LSA= L1 22 EXE
7t Ct)

Only found on multiaccess and nonbroadcast
multiaccess (NBMA) networks (2 E| 242 S 1
BHZE JHAE HE| WM A (NBMA) LI ERI 0 AT EEA)

Contain the router ID and IP address of the DR,
along with the router ID of all other routers on the
multiaccess segment (ZE| HMA NOAHEO| =
CHE2 2 E 22 Ho| 212 H D2t &4 DR 2t H ID & 1P
FAE mptL|C))

Give other routers information about multiaccess
networks within the same area (Ct2 2+ E{0f A|

S Yot G LHO| A CFs M A HERIO CHet D E XS)

Not forwarded outside of an area (8<% 282
HMEEX| A2

Also referred to as network link entries (U E%3
g3 =02t : )

Link-state ID is DR router ID (23 A&l ID= DR
2t E ID YLICt)



Multiarea OSPF LSA Operation
OSPF LSA Type 3

= Type 3 LSAs have the following characteristics:
(Type 3 LSAO|= Ct=1t 22 £T0| A5 L)

They are used by ABRs to advertise networks from
other areas. (ABRO| Ct2 S| HERQIIE &2|7| <[l
AbggtLct)

The ABR creates a type 3 LSA for each of its learned
OSPF networks. (ABR2 at& &l ZF OSPF HE 0] CHsy
type 3 LSAS d-dgetLCt)

ABRs flood type 3 LSAs from one area to other areas.

(ABRZ 2t X| 0| M CHE X|F2 E type 3LSAE ST LICH)

To reduce impact of flooding in a large OSPF
deployment, configuration of manual route

summarization on the ABR is recommended. (CH1+ =
OSPF HiZ O M E2{F2| FetE 0| ABROIM =5 8=
R Y2 AYLLICL)

The link-state ID is set to the network address. (&3
SEf D= HERA 42 278EUH)

Internet

Type 3 Type 3

|
I
Type 3 |
I
I

P f—

2E MEUO| TS Type 3 LSAZF HagtL|Ct,

ABRZ type 3 LSAE CtE X[go 2 E2{dstu
Type 3LSA 23 HEf IDE HERZ FAE

JEHoz F2t 20X

OF A
(=]

LI Ct.

Al
2

Cf
EH |
==

ZANE
T L=

LI Ct.

Area 2

* Atype 3 LSA describes a network address learned by type 1 LSAs.
« Atype 3 LSA is required for every subnet.
* ABRs flood type 3 LSAs to other areas and are regenerated by other ABRs.
* A type 3 LSA link-state ID is identified by the network address.
* By default, routes are not summarized.

Type 3 LSAE type 1 LASO]| |} St& = HEQS

LHEE LTt

2 ABROj| ofsf| Tl HE

L|Ct.



Multiarea OSPF LSA Operation
OSPF LSA Type 4

= Type 4 LSAs have the following characteristics:

(Type 4 LSAO|= Ct21f 22 EZ0| /JA&LICH)
* They identify an ASBR and provide a route to it.
(ASBRZ2 A/ &30 ASBRO| Lot B2 E MSgL )

* They are generated by an ABR only when an ASBR
exists within an area. (ASBRO| @< L{of| =X{st=
Z 202t ABRO| type 4 LSAE Mg 2tL|Ct)

* They are flooded to other areas by ABRs. (ABR =0
ols| CHE X|H9Le 2 S E L)

* The link-state ID is set to the ASBR router ID. (232
Ef ID= ASBR 29H IDE &7 ELICt)

Internet

Area 2

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

= Type 4 LSAs are used to advertise an ASBR to other areas and provide a route to the ASBR.
= ABRs generate type 4 LSAs.
= Atype 4 LSA is generated by the originating ABR and regenerated by other ABRs.
= Atype 4 LSA link-state ID is identified by the router ID of the ASEBR.
Type 4 LSA= ASBRE CHE X|F0i| 22|11, ASBRO|| et 22 & M S5t=0|
A& E LT
ABR2 type 4 LASS MM EtL|C},
Type 4 LSAE= ASBRZt 22 X| 0| U= ABRO|| 2Jsl - =11, CHE ABRO
Ofsf {4 & LCt.
23 el IDE ASBRO| 2t IDE A HE LT}

-



Multiarea OSPF LSA Operation

OSPF LSA Type 5

Type 5 LSAs have the following

characteristics: (Type 5 LSAO|= Ct2 1t 22 EX 0
UELICL)

Internet

* They advertise external routes, also referred to as
external LSA entries. (2|5 LSA &50|2t1E St= 2 F
d2E gEUHrh)

* They are originated by the ASBR and flooded to

the entire routing domain. (0|2 ASBRO| 2|s}
A1 ZHE[Of K| 2t 8 =0 oo 2 E{YELCt)

I
: Type 5 i .

: * The link-state ID is the external network number.
I

(F3 AEf D= 9 HEYA L))

Type 5 Type 5

Y
Y
Y

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

* Type 5 LSAs are flooded throughout the area and regenerated by other ABRs.

* A type 5 LSA link-state ID is the external network address.

* By default, routes are not summarized.

« Type 5 LSAE= 2|5 (F, H| OSPF) HESA FAE Ya2|=0 A& LCH

« ASBR2 type 5 LASS MdgtL|C.

* Type 5 LSA= X9 2 2830 Z22{ =0, CHE ABRO| 2|5 A4 d & LT}
o Type 5 LSA 23 MEf IDE QI8 HESYA Hs Lt

« J2HCR FER = QK| piEL T



Multiarea OSPF LSA Operation
Activity — Scenario 1 : Identify the OSPF LSA Type

. = Area 22| 2t EO|A &3
MEf7t HE L0 OSPF O[HIE
o - O —
< nternet) EZ|H Y40l EZ}
_ A|ZHE| 15 LICH 2t ABR
Area 1 :

2R E<= LSA QO EE
M&SHL| L} LSA S 9|
o222 HERI EEEX
DA HON EAISHUA|RL.

[E7]]

< }ﬁ e Typel
Type 2
Type 3
Type 4
Type 5




Multiarea OSPF LSA Operation
Activity — Scenario 2 : Identify the OSPF LSA Type

= Area 02| DR 2} E+& O
¥Qo| I E OSPF 2t HE
Internet LIESt= LSAE A& etL Lt
LSA Fde 2ol HERHA
EZ=X] 240
HA|SIAA 2.

[E7]]

e Typel
Type 2
Type 3
Type 4
Type 5




Multiarea OSPF LSA Operation
Activity — Scenario 3 : Identify the OSPF LSA Type

\ = Area 10| ASBR 2} E{7}
ternet AZ st&ot 2 ZFABR
2t E 7 LSA €HIO|EE
, M&stL|C} LSA S 9
1
Area 1

0|22 HEXHI EZSZX|

. ' SIAFE O EA|BHIA|Q.

e DR i
| | X [27]]
~ . A |, a -
 Typel
r} : l lrb : I rba e Type 2
: !  Type3
e Type 4
e Typeb5

rir



OSPF Routing Table and Types of Routes
OSPF Routing Table Entries

= OSPF routes in an IPv4 routing table are

identified using the following descriptors:
(IPv4 2} 2 E H|O|E20|M OSPF Z2= L2 MHXIE
AHEsH A E L)

* O - The routing table reflects the link-state
information with a designation of O, meaning

that the route is intra-area (0-2t & HO| 22 02
XEE 23 HEf G2 E gt L O Ol= d27F FY
LHoll A= 2|O| L C}.)

MO =2 —

* O IA-Summary LSAs appear in the routing

table as IA (interarea routes). (O 1A - 29 LSA=
2t & H 0|20 IA (Interarea routes) 2 LEFELICE)

* OE1lorOE?2 - External LSAs appear in the
routing table marked as external type 1 (E1) or

external type 2 (E2) routes. (OE1E=O0E2- 2|%
LSAE 2|8 S 1(E1) E= 8 Q8 2(E2) 22
BAIE 2t 8 HOI=0| LIEFEL|C)

=g

o
GA
o

[mp]




OSPF Routing Table and Types of Routes
OSPF Route Calculation

= Calculate intra-area OSPF routes.
= (Calculate best path to interarea OSPF routes.

* Calculate best path route to external non-0OSPF networks.

« X9 Lf OSPF Z& At

« X9 7t OSPF 20l 7t Hygot 42

= The order in which the best paths are

calculated is as follows: (z|4to| A27} Artz|=
=Me CHE €& L)

All routers calculate the best path or paths to
destinations within their area (intra-area). These
are the type 1 and type 2 LSAs - O. (Z&

22 H= S XSG ol SHX|IR|Q 2|del =8
A AtetL|CE O] &2 type 1 W type 2 LSA — ORI L|C})

All routers calculate the best path or paths to
the other areas within the internetwork. Type 3
LSAs - O IA. (2E 2t?HE 2 H HESA Lol CHE
o CHot X[ 42| ZE2E AAHSLICH type 3LSA-0
IA.)

All routers calculate the best path or paths to
the external autonomous system (type 5)
destinations- O El oran O E2 . (2 & 2IREH=

Q& Xt& A|AH! (type 5) CH4H (O E1 == O E2)0f CHst
x| Ao| A2 E AHAEEL|CL)



9.2 Configuring Multiarea OSPF



Configuring Multiarea OSPF
Implementing Multiarea OSPF

= There are 4 steps to implementing multiarea OSPF: (ttz 99 ospF2 738t o= 4 B 7} A Lct)
* Step 1. Gather the network requirements and parameters (1 ¢ HE3 27 Abgt % o7 B4 23))
* Step 2. Define the OSPF parameters (2 4. ospPF o 7j #H4= Fol)
» Single area or multiarea OSPF? (&2 @9 £+ 5 9 OSPF?)
» |IP addressing plan (IP =2 A =)
 OSPF areas (OSPF ¥<)
« Network topology (HIE3 EEZX])

« Step 3. Conflgure the multiarea OSPF implementation based on the parameters. 3 tt7. oj7§ g2
7|8t 2 O Y OSPF T2 T4)

» Step 4. Verify the multiarea OSPF implementation (4 ©H#. tt5 A9 ospPrF 78 2+0l)



Configuring Multiarea OSPF

Configuring Multiarea OSPFv2

Area 0 R1 (config) § router ospf 10

102.1.0/24 1 ( router-id 1.1.1.1
i D network 10.1.1.1 0.0.0.0 area 1
network 10.1.2.1 0.0.0.0 area 1

network 192.168.10.1 0.0.0.0 area 0
R1 (config-router end
R1#

= There are no special commands to implement
multiarea OSPFV2. (tt5 Y9 osPrv2E 73ist7| 9%t
E3l Yol Qe U2 ofLct)

= A router becomes an ABR when it has two

network statements in different areas. @2H= M2
CHE Y0 & 71| HERR HHO| A2 ABRO| EL|LC})

10.1.1.0/24 10.1.20/24 192.168.1.0/24 192.16820/24

Area 1 Area 2

= R1is an ABR because it has interfaces in area 1

and an interface in area 0. (R12 area 101 QIE{T0|A 7}
QU1 area 00 QAIEHEHO|ATL UL7| 20| ABRRLICE)



Configuring Multiarea OSPF
Configuring Multiarea OSPFv3

config)# ipvé router ospf 10

Area 0 1 ( fig-rtr)# router-id 1.1.1.1
fig-rtr)# exit
2001:DB8:CAFE:2::/64 1 ( fig) #

config)# interface GigabitEthernet 0/0
Rl (config-if)# ipvé ospf 10 area 1

Rl (config-if) #
onfig-if)# interface Serial0/0/0
S0/0/1 .LU” I"ig—'! f)# ipvé ospf 10 area 0
Rl (config-if){# end
2001:DB8:CAFE:A002::/64 R14

|
2001:DB8:CAFE:AD01::/64 =0.0/0

S0/0/0 S0/0/1 = There are no special commands required to

iImplement multiarea OSPFVv3. (Ct& Y9 OsPFvag
Toste O Zast S5 YH2 glEL o)

=T O O1= HA

FE80::1

= A router becomes an ABR when it has two

interfaces in different areas. (et¢E& M2 Ctz E o
Area 1 Area 2 ‘:7HO| O|E-|.LI.|O|A7|- Nll_ 7ioABROl E||_||:|-)

2001:DB8:CAFE:1::/64 2001:DB8:CAFE:3::/64



Verifying Multiarea OSPF
Verifying Multiarea OSPFv2

= Commands to verify multiarea OSPFv2 Area 0

(CtE Y9 OSPFv2E =0IstE B ) 10.2.1.0/24
« 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

10.1.1.0/24 10.1.2.0/24 192.168.1.0/24 192.168.2.0/24
Note: For the equivalent OSPFv3 command, Area 1 Atz

simply substitute ipv6 for ip. (&2 : 553 osprv3
YHo| A2 ip CHA ipve2 ip2 HHRAAIR)




Verifying Multiarea OSPF
Verify General Multiarea OSPFv2 Settings

Rl show ip protocols

= Use the show ip protocols command to verify

the OSPFVv2 status. (show ip protocols B2 AR50
OSPFv2 HEHE SHQISHHAIR)

» Lists routing protocols configured on router, number
of areas, router ID and networks included in routing er
prOtOCO| CI2EH THE 2IRE Z2EZ FY 5~ 212H »f ar ¥ ter is 2. 2 normal 0 stub 0 nssa
DY EIRE T2 E 20| ZetEl HEQIAE LISt Ct)

= Use the show ip ospf interface brief command
to display OSPFv2-related information for
OSPFv2-enabled interfaces. (show ip ospf interface brief

HH2S AME3H OSPFv2 7t QIE{H| O] A0 CHSE OSPFv2 2+
MEE HA|SHAAIR)

» Lists the OSPFv2 process ID, area that the interfaces

are in, and interface cost. (OSPFv2 EEAﬂﬁ ID,
QIEHO|A7} e Y & QAIHHO|A H| &S LHE gL Ct)

M O T




Verifying Multiarea OSPF
Verify the OSPFv2 Routes

F1#f show ip route ospf | begin Gateway
Gateway of last resort iz not set

10,0,0,0/8 is variably 5 subnets,

0 10.2 58.10.2 . 00

O 14 1H--. 92 .168.10.2,

0 14 132, 192 . 168 1|"‘| 2
192 subnetted, 3 ullr|n~+
19¢ -

o] —t

[}

(] L

I-.-|.:|. 132 . 164 .1I._.I..-_.

—_ 1 1
T

= Use the show ip route ospf command to verify the muliarea OSPFv2 configuration. (show ip route
ospf HH S AFE3I0] muliarea OSPFv2 714 & SHOISHAAR)

* O represents OSPFv2 routes and IA represents interarea, which means that the route originated from
another area. (O= OSPFv2 2 & LIEILHT 1A= B S LIEIHLICE Ol = B27F CHE FI0M AIEE|RASS 20| L Ct)



Verifying Multiarea OSPF
Verify the Multiarea OSPFv2 LSDB

= Use the show ip ospf database
command to verify the contents of

the OSPFv2 LSDB. (show ip ospf database
A2 ALE3I0] OSPFv2 LSDBO| 82
OIS AI2.)

R1# show ip ospf database

OSPF Router with ID (1.1.1.1) (Process ID 10)

Area 0

1021024

S0/0/1

10:1.1.0/24 10120024 192.168.1.0/24 19216820024

Area 1 Area 2



Verifying Multiarea OSPF
Verify Multiarea OSPFv3

F1J§ll shr:mI |p'-.rEi protocols

0 stub, O ns=a

E1# show ipvb ospf interface brief
Interface FID Area Intt |D
10 0 ]
10 1

Use the show ipv6 protocols command to verifyOSPFv3.
(show ipv6 protocols B &S AFE3H0 OSPFv3E 2HQISHMAIR)

Use the show ipv6 interface brief to verify the OSPFv3-

enabled interfaces and the area to which they belong. (show
ipv6 interface briefE AF&5H0] OSPFv3 X[ QIE{IH| O] AL SHT QIE{ I O| A7} £5t=
dolg ot

Use show ipv6 route ospf to display the routing table. (show
ipv6 route ospfE AFE310] 2128 H|IO[E S EAISHUAIR)

Use show ipv6 ospf database to display the contents of the
LSDB. (show ipv6 ospf databaseE A230] LSDB2| L& S EAISIAAIL)




Verifying Multiarea OSPF

Packet Tracer 1 - Configuring Multiarea OSPFv2

[

Jj

]
a OSPFv2 +M
Ol

=)

<
Jtor ) kel

al
0Z =

i, £
V5 10.2.1.0/24

Areal ‘\.i"}"‘{

192.165. 10. I] 30

0. 1. 2. IJ,."24
l_;i Area 0
l_fi
10.1.1.0/24 g1
Areal

1‘32 168,10, 4;’3[]

192,168, 2.0/24

Fe;-_ P
l i""r'\l—.fi
R3 192.1638.1.0/24
Area

Device | Interface IP Address Subnet Mask OSPFv2
Area
GO0/0 10.1.1.1 255.255.255.0 1
R1 G0/1 10.1.2.1 255.255.255.0 1
S0/0/0 192.168.10.2 | 255.255.255.252 0
G0/0 10.2.1.1 255.255.255.0 0
R2 S0/0/0 192.168.10.1 | 255.255.255.252 0
S0/0/1 192.168.10.5 | 255.255.255.252 0
GO0/0 192.168.2.1 255.255.255.0 2
R3 G0/1 192.168.1.1 255.255.255.0 2
S0/0/1 192.168.10.6 | 255.255.255.252 0




Verifying Multiarea OSPF
Packet Tracer 1 - Configuring Multiarea OSPFv2

1. OSPFv2 74
= 1B : R10|M OSPFv2 4
o ZZMAID1Y22H ID1.1.1.12 R10A| OSPFV2E TSI AIL.
* R1(config)# router ospf 1
* R1(config-router)# router-id 1.1.1.1
= 2 B 1 R19| OSPRv20IM 2 AZAE 2 HERAE Z gLt
o FAXEHO|IE0 W2t osPFv2 2 FY0M 2 HERQIIE TSI AIR.
* R1(config-router)# network 10.1.1.0 0.0.0.255 area 1
» R1(config-router)# network 10.1.2.0 0.0.0.255 area 1
* R1(config-router)# network 192.168.10.0 0.0.0.3 area O
= 3 EtAl 1 R2, R30I M OSPFv2 T+
2. Multiarea OSPFv2 29l 5 Z A}
= 1B : 2t osPRv2 0| Clict S 2RI A L.
* R10{|Af area 01t area 20| A= Ct5 24 K| 4 2!
= 2 BHA  show B = AFESHY ¢IXf OSPFv2 XIS HASHUAIL
. C}S HHS ALRS0] OSPFv2 CHE ¥ 7ei0f TS HE S STBIMAIL.
* show ip protocols show ip route show ip ospf database
» show ip ospf interface show ip ospf neighbor
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Verifying Multiarea OSPF

Packet Tracer 2 - Configuring Multiarea OSPFv3

A% 2 5]
Multiarea OSPFv3 +°d

S E=15e
- 7 gl
i3
.
Areao’\mm:oas:nm::m
p
l e
/Ra
200 1:DBB:?64 ZIZID‘I‘:'DBS: 1:BC:: /64
- ZDD“DBB:I:A“:IG‘#,-_.;* e \ 2001:0DB8: 1:C2: ,f64
|"1_'r_‘_

I

2001:DB8: 1:A2:: /64 RA 2001:DB8: 1:C1:: /o4
Areal

i‘\‘&n

Area?

Device Interface IPv6 Address OSPF Area
G0/0 2001:DB8:1:Al1::1/64 1
RA G0/1 2001:DB8:1:A2::1/64 1
S0/0/0 2001:DB8:1:AB::2/64 0
Link-Local | FE8O0::A N/A
G0/0 2001:DB8:1:B1::1/64 0
RB S0/0/0 2001:DB8:1:AB::1/64 0
S0/0/1 2001:DB8:1:BC::1/64 0
Link-Local | FE80::B N/A
GO0/0 2001:DB8:1:C1::1/64 2
RC G0/1 2001:DB8:1:C2::1/64 2
S0/0/1 2001:DB8:1:BC::2/64 0
Link-Local | FE80::C N/A




Verifying Multiarea OSPF
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1. OSPFv3 74
= 1EHA : pve 2t B2 /%5t 0 RAOIA OSPRv3E T4 BtL T,
« IPv6 EtRE S SHIATHU AL,
* RA(config)# ipv6 unicast-routing
- ZE2N2AID1Y22EH ID1.1.1.12 RAVA OSPFV3IE TAHSHUAI2,
* RA(config)# ipv6 router ospf 1
* RA(config-rtr)# router-id 1.1.1.1
= 2 BHA 1 RAS| OSPFv3OM 2 1A E ZF HE 43% gt '—IEr
o FAXEHOIEO M2t OSPFv2 Y YoM 2 HESRA
* RA(config)# interface GigabitEthernet 0/0
* RA(config-if)# ipv6 ospf 1 area 1
* RA(config-if)# interface GigabitEthernet 0/1
* RA(config-if)# ipv6 ospf 1 area 1
* RA(config-if)# interface Serial 0/0/0
* RA(config-if)# ipv6 ospf 1 area O
= 3 EtA : RB, RCOIA OSPFv3E gL Ct.



Verifying Multiarea OSPF
Packet Tracer 2 - Configuring Multiarea OSPFv3

2. Multiarea OSPFv3 &Ql 81 ZiA}
o

= 1 GHA 2t OSPFv3 E90] Ciot AZ S SIS A|R.
« RAO|A area 01 areal, area 20| U= Chs A4 K| 2422 ping2fLICH:

» 2001:DB8:1:B1::2

e 2001:DB8:1:Al::2

e 2001:DB8:1:A2::2

« 2001:DB8:1:C1::2

+ 2001:DB8:1:C2::2

= 2 BHA : show B = ArESHY ¢IXf OSPFv3 XIS AASHUAIL
- L3 BHS AHE5I0f OSPRv3 CHs E9 F2i0f ot BEE +=HStHAl2.

* show ipv6 ospf

» show ipv6 route

» show ipv6 ospf database

» show ipv6 ospf interface

» show ipv6 ospf neighbor



9.3 Chapter Summary



Conclusion

O: Multiarea OSPF

= Explain how multiarea OSPF operates in a small to medium-sized business network.

(HHE B9 OSPF7 T4 7|8 HIERIZ0AM O{EA 2S35t=X] 23)

o

= Implement multiarea OSPFv2 and OSPFv3.

(Cs 29 OSPFv2 X OSPFv3E 73)



&

Thank You
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