3.4

OSPFE Pavt 2

Configure and verify single area OSPFv2
3.4.a Neighbor adjacencies

3.4.b Point-to-point
3.4.c Broadcast (DR/BDR selection)
3.4.d RouterlID

.
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@SPE Cost

* OSPF’s metric is called cost
* |t is automatically calculated based on the bandwidth (speed) of the interface.
* It is calculated by dividing a reference bandwidth value by the interface’s bandwidth.
* The default reference bandwidth is 100 mbps.
Reference: 100 mbps / Interface: 10 mbps = cost of 10
Reference: 100 mbps / Interface: 100 mbps = cost of 1
Reference: 100 mbps / Interface: 1000 mbps = cost of 1??
Reference: 100 mbps / Interface: 10000 mbps = cost of 1??
* All values less than 1 will be converted to 1.

* Therefore FastEthernet, Gigabit Ethernet, 10Gig Ethernet, etc. are equal and all have a cost of
1 by default.
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OSPF Area 0

172.16.1.0/28

3#tshow ip f interface f2/
19216820/24 F4 tEthernet2/@ is up, line

ss 10.0.34.

146210 203.0.113.030  G2/0].254 ._ ._ S T
] no
GO0/0 GO/O/ Transmit Delay is 1 sec, ‘«h’re BDR, Priority 1
Rl Designated Router (ID) 4. 4, Interface address 10.0.34.2
2 \* E«Pup Designated 3.3.3.3, Interf d s 10.0.34.1
10 0.12.0/30 interva Dead 40, IJ+1T 40, Retransmit 5

G1/0 |1 G1/0 resync tin
100130/30 Su 0Ca .Siénaling (LLS)

t enabled

10.0.24.0/30 | ,_
G0/0 2 2 G0/0 n léngﬂn is 1, maximum is 1

can time is @ msec, ma <'1rn|lrn is @ msec
m 1 10 O 34 0/30 2 m Neighbo ount is 1, Adjace count is 1
. — . . Adjacent with neighbor 4.4 4.4 tDe 11;nated Router)
R3 9 6 9 6 R4 Suppress hello for © neighbor(s)

V A F20 F2/0 \_'\ 31

126 | G1/0 G1/0 | .254

192.168.3.0/25 192.168.4.0/24
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OSPF Area 0
172.16.1.0/28 192.168.2.0/24

C C Add J_O 1
146210 203.0.113.030  G2/0].254 I 1, Router ID 3

opology-MTID | Cost Disabled
GO/0 GO/0 / : L o

Transmit Delay is 1 sec, State DR,

2 n-ﬁred Router S A InJrer'Fa-e addre s 10.9.13.2
* Jack ( |1Ter (ID) 1.1.1.1, Interf 19.0.13.1
10 O 12 0/30 imer intervals configure Hello 10, Dead 48, Wait 48, Retransmit 5

R1

i

ey

G1/0|-1 G1/0 C
10.0.13.0/30 supports Link-Lo 1 signaling (LLS)

3 support enabled
IETF HQF helper

100240/30 Ir.mE-f 2

21 G0/0 1 lenEHn is 1, maximum is 2
an time is @ msec, maximum is 4 msec

2 m \ 10 unT i 1_, “‘d]« ent neu;hb count is 1
100340/30 9 6 R4 (B p Designated Router)
F2/0 ‘ Suppress hell for O ne1hhb or(s)
R34

G1/0 | .254

192.168.3.0/25 192.168.4.0/24




@SPE Cost

OSPF’s metric is called cost
It is automatically calculated based on the bandwidth (speed) of the interface.
It is calculated by dividing a reference bandwidth value by the interface’s bandwidth.
The default reference bandwidth is 100 mbps.
Reference: 100 mbps / Interface: 10 mbps = cost of 10
Reference: 100 mbps / Interface: 100 mbps = cost of 1
Reference: 100 mbps / Interface: 1000 mbps = cost of 1??
Reference: 100 mbps / Interface: 10000 mbps = cost of 1??

All values less than 1 will be converted to 1.

Therefore FastEthernet, Gigabit Ethernet, 10Gig Ethernet, etc. are equal and all have a cost of
1 by default.

You can (and should!) change the reference bandwidth with this command:
R1(config-router)# auto-cost reference-bandwidth megabits-per-second



@SPE Cost

OSPF Area 0 R3(config-router)#auto-cost reference-bandwidth ?
172.16.1 0/28 <1-4294967> The reference bandwidth in terms of|Mbits per second

R3(config-routertanto-caost reference-bandwidthl 1000600

203.0.113.0/30 €Vd[0) WA % OSPF: Reference bandwidth is changed.
Please ensure reference bandwidth is consistent across all routers.
GO0/0 GO0/0 H (contig-router)#

R1 > : : :
10 0.12.0/30 \@ * The command is entered in megabits per
G101 G1/0 second (default is 100)
10.0.13.0/30 » 100000 / 100 = cost of 1000 for FastEthernet
10.0.24.0/30 100000/ 1000 = cost of 100 for Gig Ethernet
2
GO/o 2] Golo * You should configure a reference bandwidth
\ 1 10.0.34.0/30 2/ M greater than the fastest links in your network
R3 * . s ')w(' R4 (to allow for future upgrades)
126 | G1/0 G1/0 | .254 * You should configure the same reference

bandwidth on all OSPF routers in the network.

192.168.3.0/25 192.168.4.0/24




@SPFE Cost

OSPF Area 0 * The OSPF cost to a destination is the total cost
172.16.1.0/28 192.168.2.0/24 | of the ‘outgoing/exit interfaces’
14
G2/0 631/ 203.0.113.0/30  G2/0].254 |+ For example, R1’s cost to reach 192.168.4.0/24
N\ —coi coef A is :
R1 "wﬂ ” > R2' 100 (R1 G0/0) + 100 (R2 G1/0) + 100 (R4 G1/0)
10.0.12.0/30 =300
G1/0 |1 alG10
10.0.13.0/30 * Loopback interfaces have a cost of 1
10.0.24.0/3 * Whatis R1's costto reach 2.2.2.2 (R2's
co/o |2 21 coo loopbackO interface)?
R3 _)*D-l 10.0.34.0/30 2 - 100 (R1 GO/0) + 1 (R2 LO) = 101
v /F20 F2/0
126 | G1/0
192.168.3.0/25 [192.168.4.0/24
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OSPF Area 0

@SPE Cost

**BEFORE (reference bandwidth 100)

Gateway of last resort is 203.0.113.2 to network 0.0.0.0

172.16.1.0/28 192.168.2.0/24

203.0.113.0/30 G2/0].254

GO0/0

A
10.0.12.0/30

GO0/0

10.0.13.0/30
10.0.24.0/30

1 10.0.34.0/30 .2

C

192.168.4.0/24] E

192.168.3.0/25

0.0.9.0/0 [1/0] via 203.0.113.2

1. is subnetted, 1 subnets
is directly connected, Loopback®
is subnetted, 1 subnets

9.9.09/32

1 I I T
2.0.0.0/32
2.2.2.2
3.0.0.0/32
3.3.3.3
4.9.0.0/32
4.4.4.4

10.9.0.0/8

10.0.12.
10.0.12.
10.0.13.

10.0.13

[110/2] via 10.0.12.2, ©0:00:26,

is subnetted, 1 subnets

[119/2] via 10.0.13.2, ©0:00:26,

is subnetted, 1 subnets

[119/3] via 10.0.13.2, ©9:00:16,
[118/3] via 10.0.12.2, ©0:00:16,

GigabitEthernet@/o
GigabitEthernetl1/@

GigabitEthernetl/@
GigabitEthernet@/o

is variably subnetted, 6 subnets, 2 masks

0/3e
1/32
0/30

.1/32
10.0.24,
10.0.34,

172.16.0.0/16 is variably subnetted, 2

0/30
0/3e

is directly
is directly
is directly
is directly
[118/2] via
[110/2] via

connected,
connected,
connected,
connected,
10.0.12.2,
190.0.13.2,

GigabitEthernet@/@
GigabitEthernete/0
GigabitEthernetl/0
GigabitEthernetl1/@

00:00:16, GigabitEthernet/o
09:00:16, GigabitEthernetl/®
subnets, 2 masks

172.16.1.0/28 is directly connected, GigabitEthernet2/0
172.16.1.14/32 is directly connected, GigabitEthernet2/e
192.168.2.0/24 [110/2] via 10.0.12.2, 00:00:16, GigabitEthernet®/0

192.168.3.0/25 is subnetted, 1 subnets

192.168.3.0 [110/2] via 10.0.13.2, ©0:00:16, GigabitEthernetl/e
192.168.4.0/24 [110/3] via 10.0.13.2, 00:00:04, GigabitEthernetl/0

[118/3] via 10.0.12.2, 00:00:04, GigabitEthernet@/o

2V3.0.113.9/24 15 variably subnetted, 2 subnets, 2 masks
203.0.113.8/30 is directly connected, GigabitEthernet3/e
203.0.113.1/32 is directly connected, GigabitEthernet3/@




bt OSPE Cost

IT Lab

OSPF Area 0

172.16.1.0/28

14520

*AFTER (reference bandwidth 100,000)
192.168.2.0/24 BB KR T N R R R I NN N

203.0.113.0/30 G2/0].254 _ seb s A S .
G0/0 GO/O/ R2 B 3 P0:34:04, GigabitEthernet

/ \ 0 3 116/101] via 10.0.13.2, ©0:33:54, GigabitEthernetl/e
10.0.12.0/30 ey by

G1/01. G1/0 0 : 1 via P0:33:54, GigabitEtherneto/o
10.0.0.0 y S b. subnets, 2 masks
10.0.13.0/30

ﬂELted GigabitEthern
neLted_ GigabitEthernet
d, GigabitEthern
GigabitEthernet
» 00:33:54, GigabitEtherneto/e
ia lO O 13.2, ©0:33:44, GigabitEthernetl/®@
bnetted, 2 subnets, 2 masks
onnected, GigabitEthernet2/@

— om0

10.0.24.0/30
Go/o |2 2| coro

2 m nected, GigabitEthernet2/6@
R3 9 \ 1 10 O 34 0/30 9 6 R4 .12.2, 00:34:04, GigabitEtherneto/0

* F2/0 F2/0 ‘ ) - bnetted, 1 subnets

20071 wia 16 A 12

3 — O

(£} “.-E.a'l r1-14|--|+|:+|'c.r nat1 fo

'J
19.9.12. 2 6:46 f.:lj:c!LJl‘T’EﬂlE'l’ netd/o

126 | G1/0 G1/0 | .254 0.1 5 Va Ubnetted, 2 subnets, 2 masks

nected, GigabitEthernet3/

connected, GigabitEthernet3,

192.168.3.0/25 192.168.4.0/24
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OSPF Area 0 R1{confie)#tinterface e0/0

172.16.1.0/28 5 192.168.2.0/24 |ISHHE SR

'14G2/0 G3/Q 203.0.113.0/30 G2/01.254 R1(config-if)i#ip ospf cost 10000
R1(config-if)#do show ip ospf interface g0/®

GigabitEthernet®/@ is up, line protoceol is up
Rl G0/0 G0/0 R2 Internet Address 10.0.12.1/30, Area 8, Attached via Network Statement

1 ] Process ID 1, Router ID 1.1.1.1, Network Type BROADCAST,| Cost: 10000

Topology-MTID Cost Disabled Shutdown Topology Name
100120/30 %) 10060 no no Base
Transmit Delay is 1 sec, State BDR, Priority 1
Designated Router (ID) 2.2.2.2, Interface address 10.06.12.2
100130/30 Backup Designated router (ID) 1.1.1.1, Interface address 10.0.12.1
Timer intervals configured, Hello 18, Dead 48, Wait 408, Retransmit 5
oob-resync timeout 40
100240/30 Hello due in 00:00:01

Supports Link-local Signaling (LLS)
Cisco NSF helper support enabled
IETF NSF helper support enabled

i 10.0.34.0/30 2 Index 1/1, flood queue length ©

R4 Next ©x0(0)/0x0(0)

F2/0 F2/0 Last flood scan length is 1, maximum is 1
Last flood scan time is @ msec, maximum is 4 msec
Neighbor Count is 1, Adjacent neighbor count is 1

126 G1/0 G1/0}.254 Adjacent with neighbor 2.2.2.2 (Designated Router)

Suppress hello for 8 neighbor(s)

192.168.3.0/25 192.168.4.0/24




@SPE Cost

* One more option to change the OSPF cost of an interface is to change the bandwidth of the
interface with the bandwidth command.

 The formula to calculate OSPF cost is reference bandwidth / interface bandwidth

« Although the bandwidth matches the interface speed by default, changing the interface
bandwidth doesn’t actually change the speed at which the interface operates.

* The bandwidth is just a value that is used to calculate OSPF cost, EIGRP metric, etc.
* To change the speed at which the interface operates, use the speed command.

* Because the bandwidth value is used in other calculations, it is not recommended to change
this value to alter the interface’s OSPF cost.

e |tis recommended that you Change the R1(config-if)#tbandwidth ?
reference bandwidth. and then use the Ip <1-10000000> Bandwidth in kilobits
ospf cost command’to Change the cost inherit Specify how bandwidth is inherited

| . ] qos-reference Reference bandwidth for Q0S test
of individual interfaces if you want. receive Specify receive-side bandwidth
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* Three ways to modify the OSPF cost:

1) Change the reference bandwidth:
R1(config-router)# auto-cost reference-bandwidth megabits-per-second

2) Manual configuration
R1(config-if)# ip ospf cost cost

3) Change the interface bandwidth
R1(config-if)# bandwidth kilobits-per-second

R3#tshow 1p ospf interface brief
Interface PID Area P

[ ]
¥
o

¥

I‘__|__||
L] Pod L

Address/Mas Cost | State Nbrs F/C
r 1 LOOP @/
180 DR 0/0
1000 | BDR  1/1

106 DR 1/1

Lo® 1 B 3.3.3.3/

G11/0 1 & 192.168.
Fa2/@ 1 & 18.8.34.
Gie/e 1 & 18.8.13.

I‘__|__||
i =
© M
T
[l
I"|-|

=
LI:I ]
)




OSPFE Neightoys

Making sure that routers successfully become OSPF neighbors is the main task in configuring
and troubleshooting OSPF.

Once routers become neighbors, they automatically do the work of sharing network
information, calculating routes, etc.

When OSPF is activated on an interface, the router starts sending OSPF hello messages out
of the interface at regular intervals (determined by the hello timer). These are used to
introduce the router to potential OSPF neighbors.

The default hello timer is 10 seconds on an Ethernet connection.

Hello messages are multicast to 224.0.0.5 (multicast address for all OSPF routers)
OSPF messages are encapsulated in an IP header, with a value of 89 in the Protocol field.

G0/0 G0/0
R1 -)m(- R2

1 10.0.12.0/30 2\ W




OSPFE Neighvorys — Down State

* OSPF is activated on R1’'s GO/0 interface.
* It sends an OSPF hello message to 224.0.0.5.

* It doesn’t know about any OSPF neighbors yet, so the current neighbor state is Down.

Hello
My RID: 1.1.1.1
Neighbor RID: 0.0.0.0

GO0/0 GO0/0
R1 _)¢(_ : : _)¢(_ R2
v /- 10.0.12.0/30 2\ ¥

Down



OSPFE Neighvoys — Init State

* When R2 receives the Hello packet, it will add an entry for R1 to its OSPF neighbor table.
* In R2’s neighbor table, the relationship with R1 is now in the Init state.

* Init state = Hello packet received, but own router ID is not in the Hello packet

Hello
My RID: 1.1.1.1
Neighbor RID: 0.0.0.0

GO0/0 GO0/0
R1 _)ﬁ(_ : . _)¢(_ R2
v /- 10.0.12.0/30 2\ W




OSPFE Nerghvoys — 2-way| State

* R2 will send a Hello packet containing the RID of both routers.
R1 will insert R2 into its OSPF neighbor table in the 2-way state.

* R1 will send another Hello message, this time containing R2’s RID.
Now both routers are in the 2-way state.

Hello
My RID: 2.2.2.2
Neighbor RID: 1.1.1.1
D
Hello
My RID: 1.1.1.1
Neighbor RID: 2.2.2.2
P\ coo G0/0
Rl (=» €& 1 >
' 10.0.12.0/30 '

¥

A

&) R2

<



OSPFE Nerghvoys — 2-way| State

* The 2-way state means the router has received a Hello packet with its own RID in it.

* If both routers reach the 2-way state, it means that all of the conditions have been met for
them to become OSPF neighbors. They are now ready to share LSAs to build a common
LSDB.

* In some network types, a DR (Designated Router) and BDR (Backup Designated Router) will

be elected at this point.
(I will talk about OSPF network types and DR/BDR elections in Day 28)

GO0/0 GO0/0
R1 _)¢(_ : _)ﬁ(_ R2
10.0.12.0/30 2\ W




OSPFE Neighvoys — Exstavt State

* The two routers will now prepare to exchange information about their LSDB.
* Before that, they have to choose which one will start the exchange.
* They do this in the Exstart state.

* The router with the higher RID will become the Master and initiate the exchange. The router
with the lower RID will become the Slave.

* To decide the Master and Slave, they exchange DBD (Database Description) packets.

DBD
I'll be the master.

>
G0/0 GO0/0
- @ DBD > -)$(- R2
No, I'll be the master. 10.0.12.0/30




OSPFE Neighvoys, — Exchange State

* In the Exchange state, the routers exchange DBDs which contain a list of the LSAs in their
LSDB.

* These DBDs do not include detailed information about the LSAs, just basic information.

* The routers compare the information in the DBD they received to the information in their own
LSDB to determine which LSAs they must receive from their neighbor.

DBD
| have these LSASs.

-
GO0/0 GO0/0
DBD '
10.0.12.0/30 | have these LSAs.
_
Down Init 2-way Exstart @@ Exchange




OSPFE Neighvors — LLoading State

* In the Loading state, routers send Link State Request (LSR) messages to request that their
neighbors send them any LSAs they don’t have.

* LSAs are sent in Link State Update (LSU) messages.

* The routers send LSAck messages to acknowledge that they received the LSAs.

LSR
Give me these LSAs.

>

LSU
Here are the LSAs.

-«

LSAck
Thanks for the LSAS!

-
R1 -)m(- S GO/ZO -)m(- R2
10.0.12.0/30 '




OSPFE Neighvoys — Fulli State

* In the Full state, the routers have a full OSPF adjacency and identical LSDBs.

* They continue to send and listen for Hello packets (every 10 seconds by default) to maintain the
neighbor adjacency.

* Every time a Hello packet is received, the ‘Dead’ timer (40 seconds by default) is reset.
 If the Dead timer counts down to O and no Hello message is received, the neighbor is removed.

* The routers will continue to share LSAs as the network changes to make sure each router has a
complete and accurate map of the network (LSDB).

R1 -)m(- S GO/ZO -)m(- R2
10.0.12.0/30 '




G

Jeremy's
IT Lab

R1

RID:1.1.1.1

OSPFE Neightoys

Connection between R1,R2 comes up (or OSPF is activated)

Down State
Init State
Hello: RID 1.1.1.1, neighbor RID 0.0.0.0 -
2-way State
< Hello: RID 2.2.2.2, neighbor RID 1.1.1.1
Hello: RID 1.1.1.1, neighbor RID 2.2.2.2 -
DR/BDR ELECTION
- ( ) |
Exstart State
DBD Packets, Master/Slave determined
- -
Exchange State
DBD Packets, describe content of LSDB (LSAsS
- ( ) |

Loading State
LSR, LSU, LSAck (Share LSAs to synchronize LSDB) -

-

R2

RID: 2.2.2.2



* In OSPF, there are three main steps in the process of sharing LSAs and determining
the best route to each destination in the network.

1) Become neighbors with other routers connected to the same segment.
2) Exchange LSAs with neighbor routers.

3) Calculate the best routes to each destination, and insert them into the routing table.
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Become
neighbors

R1

RID:1.1.1.1

Exchange
LSAS

<

OSPFE Neightoys

Connection between R1,R2 comes up (or OSPF is activated)

Down State

Init State
Hello: RID 1.1.1.1, neighbor RID 0.0.0.0 -

2-way State
< Hello: RID 2.2.2.2, neighbor RID 1.1.1.1

Hello: RID 1.1.1.1, neighbor RID 2.2.2.2 -
DR/BDR ELECTION
- ( ) |

Exstart State

DBD Packets, Master/Slave determined
- -

Exchange State

DBD Packets, describe content of LSDB (LSAsS
- ( ) |

Loading State

LSR, LSU, LSAck (Share LSAs to synchronize LSDB) -

-

R2

RID: 2.2.2.2



Type

Name

Hello

Database Description
(DBD)

Link-State Request
(LSR)

Link-State Update
(LSU)

Link-State Acknowledgement
(LSAck)

Purpose

Neighbor discovery and maintenance.

Summary of the LSDB of the router.
Used to check if the LSDB of each router is the
same.

Requests specific LSAs from the neighbor.

Sends specific LSAs to the neighbor.

Used to acknowledge that the router received a
message.
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OSPF Area 0 R1#show ip
172.16.1.0/28

14520

ospf neighbor

192 168 2 Helghbu ID Pri | State Dead Time| Address Interface

.3.3. 1 ULL/ PO:00:39 19. » GigabitEthernetl/0
2.9.° ] 7 A 12.: GigabitEthernet@/@

203.0.113.0/30 G2/0
GO0/0 GO/O/ R1#show ip ospf interface gb/@

6 R2 GigabitEther /@ is up, line prao is up
J 2 \ Internet Ad 10.0.12.1/30, A
10.0.12.0/30 rocess , Router ID 1.1.1.1, Network Ty

0 M COS isabled Shut

G1/0 | G1/0 : : Dl_;Ele hu .
10 O 13 0/30 Transmit Delay is 1 sec, State BDR, Pr i

T . Des 11:“d*€'1 Router ( 2.2.2.2, Interface address 10.9.12.2

r (ID) 1.1.1.1, Interface address 19.9.12.1

100240/30 .. .‘-_ .. ;Cl-lhured Hello 10, Dead 40] Wait 40, Retransmit 5
Go/0 |2 2| oo '

2
s _)\1 10.0.34.0/30 _)$(_ s

F2/0 ¥ Next 0x8(0)/ex6(0)
* F2/0 scan length is 1, maximum is 1

as scan time is A msec. mq(imum 15 A msec
126 G1/0 G1/0 | .254 Neighbo unt is 1,

nt with neighbo

192.168.3.0/25 192.168.4.0/24
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OSPFE Configuration

OSPF Area 0

172.16.1.0/28

14520

G0/0

203.0.113.0/30

192.168.2.0/24

G2/0].254

GO/0 /

G1/0 |-
10.0.13.0/30

2

Te)

GO0/0

10.0.34.0/30 -2

J 10.0.12.0/30 i \*

G1/0

10.0.24.0/30
2] Go/0

O

R3 (= €&
F2/0

U

126 | G1/0

192.168.3.0/25

2> €)R4
U

F2/0

G1/0 | .254

192.168.4.0/24

R1(config)#int g@/@

R1(config-if)#ip ospf 1
R1(config-if)#int gl/0
nfig-if)#ip ospf 1
R1(config-if)#int g2/0
R1(config-if)#ip ospf 1
R1(config-if)#int 10

R1(config-if)#ip ospf 1

area o

R1(co

area ©

area 0

area @

* You can activate OSPF directly on an interface
with this command:
R1(config-if)#ip ospf process-id area area
R1(config-if)#router ospf 1
R1(config-router)#passive-interface default

R1(config-router)#no pass
R1(config-router)#no pass

ive-interface g@/@
ive-interface g1/0

* Configure ALL interfaces as OSPF passive

interfaces:
R1(config-router)#passive-interface default

* Then configure specific interfaces as active:

R1(config-router)#no passive-interface int-id



e OSPF Configuration

Routing Protocol is "ospf 1"

Qutgoing update filter list
Incoming update filter list
Router ID 1.1.1.1
Number of areas in this router is 1. 1 normal @ stub @ nssa
Maximum path: 4
Routing for Networks:

uting on Interfac

oopback®
GigabitEthernetl/@

Passive Intertace(s):
Ethernet®/0
GigabitEthernet2/@
GigabitEthernet3/e

rack®
oIP-Null®

Routing Information Sources:

Gateway Distance

' 110
Distance

110

110

(default is 118)
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OSPF metric (cost)

Reference bandwidth / interface bandwidth = cost (values less than 1 are converted to 1)
Default reference bandwidth = 100 mbps

Modify the reference bandwidth:
R1(config-router)# auto-cost reference-bandwidth megabits-per-second

Manually configure the cost of an interface:
R1(config-if)# ip ospf cost cost

Modify the interface bandwidth:
R1(config-if)# bandwidth kilobits-per-second

Total cost of outgoing interfaces = metric of the route
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Becoming OSPF neighbors

Connection between R1,R2 comes up (or OSPF is activated)

-4

R1

RID:1.11.1

Down State

Init State
Hello: RID 1.1.1.1, neighbor RID 0.0.0.0

2-way State
Hello: RID 2.2.2.2, neighbor RID 1.1.1.1

Hello: RID 1.1.1.1, neighbor RID 2.2.2.2

(DR/BDR ELECTION)

-
|

Exstart State
DBD Packets, Master/Slave determined

Exchange State
DBD Packets, describe content of LSDB (LSAS)

Loading State
LSR, LSU, LSAck (Share LSAs to synchronize LSDB)

-

T e

R2

RID: 2.2.2.2
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More OSPF Configuration

* Activate OSPF directly on an interface:
R1(config-if)# ip ospf process-id area area-1id

* Configure all interfaces as passive interfaces by default:
R1(config-router)# passive-interface default



Put the OSPF neighbor states in the correct order:

1. 2-way
Down

2.
3. Exchange Exstart
4.

Full
S. Init
6. Loading



Put the OSPF neighbor states in the correct order:

1. Down

2. Init
3. 2-way
4. Exstart

5. Exchange

6. Loading

7. Full



Which statement is about OSPF’s default cost is correct?

a) All interfaces have the same cost.

b) Ethernet and FastEthernet interfaces have the same cost.
c) FastEthernet, Gigabit Ethernet, and 10Gig Ethernet interfaces have the same cost.

d) Ethernet, FastEthernet, Gigabit Ethernet, and 10Gig Ethernet interfaces have the same cost.

Reference bandwidth / interface bandwidth = cost (values less than 1 are converted to 1)
Default reference bandwidth = 100 mbps




In which OSPF neighbor state are the Master and Slave roles decided?

a) Exstart

b) 2-way

c) Exchange
d) Loading



Which of these commands can be used to make a FastEthernet interface have an OSPF
cost of 1007

a) Rl1(config-router)# auto-cost reference-bandwidth 1600
b) R1(config-router)# auto-cost reference-bandwidth 1000
Cc) R1(config-router)# auto-cost reference-bandwidth 10000

d) R1(config-router)# auto-cost reference-bandwidth 100000

Reference bandwidth / interface bandwidth = cost

10000/ 100 = 100




What are the default OSPF Hello / Dead timers on an Ethernet connection?
(all times are in seconds)

a) Hello: 2, Dead: 20

b) Hello: 10, Dead: 40

c) Hello: 30, Dead: 120

d) Hello: 60, Dead: 180



	Slide 1
	Slide 2
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 12
	Slide 13
	Slide 14
	Slide 15
	Slide 16
	Slide 17
	Slide 18
	Slide 19
	Slide 20
	Slide 21
	Slide 22
	Slide 23
	Slide 24
	Slide 25
	Slide 26
	Slide 27
	Slide 28
	Slide 29
	Slide 30
	Slide 31
	Slide 32
	Slide 33
	Slide 34
	Slide 35
	Slide 36
	Slide 37
	Slide 38

