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Hon OSPF Router

e 9.0.0.0/24

4.0.0.258

4.0.0.1/8 5.0.0.158 6.0.0.25%
HSSA Area 1 5.0.0.2/8 Areal 6.0.0.3/8
Co=st 64 HS5A Area 1 Cost1 Areal
Router 1.1.1.1 Router 2.2.2.2 Router 3.3.3.3
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L® daxiogall oSl ol 13D paziuwy

1.1.1.1 a>qoll -

2.2.2.2 a>gall -

3.3.3.3 azqoll -
1.1.1.1 azg0ll

:Current configuration
hostnane r1.1.1.1

interface LoopbackO
ip address 1.1.1.1 255.0.0.0

interface Serial2/1/0
ip address 5.0.0.1 255.0.0.0

interface Ethernet2/0/0
ip address 4.0.0.1 255.0.0.0

router ospf 4

redistribute static netric 5 nmetric-type 1
network 5.0.0.0 0.255.255.255 area 1
network 4.0.0.0 0.255.255.255 area 1

area 1 nssa

iproute 9.0.0.0 255.0.0.0 4.0.0.2

end
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2.2.2.2 azgall

:Current configuration
hostnane r2.2.2.2

i nterface LoopbackO
ip address 2.2.2.2 255.0.0.0

interface Serial0/1/0
ip address 5.0.0.2 255.0.0.0

i nterface ATML/ 0. 20
ip address 6.0.0.2 255.0.0.0

router ospf 2
255.255. 255 area 1
255. 255. 255 area O

area 1 nssa

net wor k

5.0.0.0 0.
network 6.0.0.0 O.

end

3.3.3.3 azgall

:Current configuration
hostnane r3.3.3.3

i nterface LoopbackO
ip address 3.3.3.3 255.0.0.0

i nterface ATM2/0.20 point-to-point
ip address 6.0.0.3 255.0.0.0

router ospf 2
network 6.0.0.0 0.255.255.255 area 0

end
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0i® Lo, ei bli)Vl db ol 6acld 9 @329 LSA clalay aaild Lo 2, — show ip ospf database -
1nad LSA Lul) 9 659>90)l wlogleall doslall

LSAs a>, )l NSSA Jg> ad olegleall o ,2,—show ip ospf database nssa-external -

Jna9 a> %I LSAs Jg> wlegleall o ,2,—show ip ospf database external -

9 a>g0ll @I LSA wliMe] JSS aasld o ,2,—[show ip ospf database [router] [link-state-id -
&> ghol 018 duwlwVI LSA olSui pgsi9 azgo JS Jid oo LSA ollui gls] piy .o bl 6acd
S Vo5 Y g8 aulo Il dwll 6)slall llSilly ol¥ell J] a8lol wlgzlgll ol wlgzsall wlbls)]
Led wliv il aslaiall

(ABR) aslioll 3> a>g0 Laxle olbls)l Jo,= — <link-state id> aoM> ollasoe 6acl8 show ip ospf -

a>gill Joax) aJJl ANl Lo 2, — show ip route -
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OSPF ol 628 ,ax9

.show ip ospf database oV pasiwl «0i® aSuidl i [las OSPF olly 62218 9a5 oS s i

r2.2.2.2#show ip ospf database
(OSPF Router with ID (2.2.2.2) (Process ID 2

(Router Link States (Area 0

Link ID ADV Router Age Seq# Checksum Li nk count
0x8000001D OxD9FF 2 1235 2.2.2.2 2.2.2.2
0x8000000B 0x9455 2 1100 3.3.3.3 3.3.3.3

(Summary Net Link States (Area O

Link ID ADV Router Age Seq# Checksum
0x80000002 OxFDE7 1979 2.2.2.2 4.0.0.0
0x80000004 0x8864 1483 2.2.2.2 5.0.0.0

(Router Link States (Area 1
Link ID ADV Router Age Seq# Checksum Li nk count
0x8000000C OxAFA8 3 319 1.1.1.1 1.1.1.1
0x8000002F 0xD478 2 220 2.2.2.2 2.2.2.2
(Summary Net Link States (Area 1
Link ID ADV Router Age Seq# Checksum
0x8000001C 0x7894 1483 2.2.2.2 6.0.0.0
(Type-7 AS External Link States (Area 1
Link ID ADV Router Age Seq# Checksum Tag
0x80000005 0xD738 0 334 1.1.1.1 9.0.0.0
Type-5 AS External Link States
Link ID ADV Router Age Seq# Checksum Tag
0x80000004 0x50C6 0 1725 2.2.2.2 9.0.0.0
a3l &>l LSA clisl (ASBR) slil plaill 391> a>g0 peiy [NSSA ] a3l ol)luall oo oMeM
(7 goiJl) NSSA o

r2.2.2.2#show ip ospf database nssa-external 9.0.0.0
(OSPF Router with ID (2.2.2.2) (Process ID 2
(Type-7 AS External Link States (Area 1

Routing Bit Set on this LSA

LS age: 381

(Options: (No TOS-capability, Type 7/5 translation, DC
This can be translated into a type 5 LSA by !--- an ABR. LS Type: AS External Link Link ---!
State ID: 9.0.0.0 (External Network Number ) !/--- The ASBR (Router 1.1.1.1) advertises !---
9.0.0.0/8. Advertising Router: 1.1.1.1 !/--- Router ID of the ASBR. LS Seq Number: 80000005
Checksum O0xD738 Length: 36 Network Mask: /8 Metric Type: 1 (Conparable directly to link state
netric) TOS: O Metric: 5 Forward Address: 4.0.0.1 !--- Forwarding address is incorrectly
.specified !--- as an interface on the ASBR

aplell gbliall (5 LSAS 5 goill uisig (LSAS 5 goill JJI LSAs 7 goil ABR JsSe59,: Jox



r2.2.2.2#show ip ospf database external 9.0.0.0
(OSPF Router with ID (2.2.2.2) (Process ID 2
Type-5 AS External Link States

LS age: 1782

(Options: (No TOS-capability, DC

LS Type: AS External Link

( Link State ID: 9.0.0.0 (External Network Nunmber
Router 2.2.2.2 advertises 9.0.0.0/8. Advertising Router: 2.2.2.2 !--- When the conversion ---!
is complete, the advertising !--- router ID becomes the ABR router ID !--- because the ABR
originates this type 5 LSA. LS Seq Nunmber: 80000004 Checksum O0x50C6 Length: 36 Network Mask: /8
Metric Type: 1 (Conparable directly to link state netric) TCS: 0 Metric: 5 Forward Address:
4.0.0.1 External Route Tag: 0 r2.2.2.2#show ip ospf database router 1.1.1.1

(OSPF Router with ID (2.2.2.2) (Process ID 2
(Router Link States (Area 1

Routing Bit Set on this LSA

LS age: 426

(Options: (No TOS-capability, DC

LS Type: Router Links

Link State ID: 1.1.1.1
For router links, Link State ID is always the same !--- as the advertising router (next ---!
Iine). Advertising Router: 1.1.1.1 LS Seq Nunber: 8000000C Checksum OxAFA8 Length: 60 AS
Boundary Router !--- Bit E in the router LSA indicates that this router !--- originates from
external LSAs. Number of Links: 3 !--- There are three links in area 1. Link connected to: a
Stub Network !--- This represents the Ethernet segment 4.0.0.0/8. (Link |1D) Network/subnet
number: 4.0.0.0 (Link Data) Network Mask: 255.0.0.0 Nunber of TOS nmetrics: 0 TOS 0 Metrics: 10
!--- The OSPF cost of the Ethernet segment. Link connected to: another Router (point-to-point)
!--- Shows that Router 1.1.1.1 is a neighbor with !--- Router 2.2.2.2. (Link ID) Neighboring
Router ID: 2.2.2.2 (Link Data) Router Interface address: 5.0.0.1 /--- The interface address that
connects to Router !--- 2.2.2.2 is 5.0.0.1. Nunber of TOS nmetrics: O TOS O Metrics: 64 !--- The
OSPF cost of the link that connects !--- the two routers. Link connected to: a Stub Network !/---
This represents the serial link 5.0.0.0/8. (Link 1D) Network/subnet nunmber: 5.0.0.0 (Link Data)
Net wor kK Mask: 255.0.0.0 Nunmber of TOS metrics: 0 TOS O Metrics: 64 !--- The OSPF cost of the
.serial link

oS & dlel ohle sl e soixy ¥ 2.2.2 azgall ol o pe)ll e @l id Golall 2,3V Go s ol diSay
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r2.2. 2. 2#show ip ospf database router 2.2.2.2
(OSPF Router with ID (2.2.2.2) (Process ID 2
(Router Link States (Area O

LS age: 1361

(Options: (No TCS-capability, DC
LS Type: Router Links

Link State ID. 2.2.2.2
Advertising Router: 2.2.2.2

LS Seq Number: 8000001D
Checksum OxD9FF

Length: 48

Area Border Router

Bit B is set in the router LSA to indicate !--- that this router is an ABR. AS Boundary ---!
Router

Bit E in the router LSA indicates that this router !--- originates from external LSAs. ---!

Number of Links: 2 !--- There are two links in area 0. Link connected to: another Router (point-



to-point) (Link ID) Neighboring Router ID: 3.3.3.3 (Link Data) Router Interface address: 6.0.0.2
Nurber of TGOS netrics: 0 TOS O Metrics: 1 Link connected to: a Stub Network (Link ID)

Net wor k/ subnet nunber: 6.0.0.0 (Link Data) Network Mask: 255.0.0.0 Nunmber of TOS netrics: 0 TOS
O Metrics: 1 Router Link States (Area 1) LS age: 346 Options: (No TGOS-capability, DC) LS Type:
Router Links Link State ID: 2.2.2.2 Advertising Router: 2.2.2.2 LS Seq Nunber: 8000002F
Checksum O0xD478 Length: 48 Area Border Router AS Boundary Router Number of Links: 2 Link
connected to: another Router (point-to-point) (Link ID) Neighboring Router ID: 1.1.1.1 (Link
Data) Router Interface address: 5.0.0.2 Number of TOS netrics: 0 TOS O Metrics: 64 Link
connected to: a Stub Network (Link ID) Network/subnet nunber: 5.0.0.0 (Link Data) Network Mask:
255.0.0.0 Nunber of TOS netrics: 0 TOS O Metrics: 64 r2.2.2. 2#show ip ospf database router
3.3.3.3

(OSPF Router with ID (2.2.2.2) (Process ID 2
(Router Link States (Area O

LS age: 1245
(Options: (No TCS-capability, DC
LS Type: Router Links

Link State ID: 3.3.3.3
Advertising Router: 3.3.3.3
LS Seq Number: 8000000B
Checksum 0x9455

Lengt h: 48

Nunmber of Links: 2

(Link connected to: another Router (point-to-point
Li nk 1 D) Neighboring Router ID: 2.2.2.2)
Link Data) Router Interface address: 6.0.0.3)
Nunmber of TOS netrics: O
TOS 0 Metrics: 1

Link connected to: a Stub Network
Li nk 1 D) Network/subnet number: 6.0.0.0)
Li nk Data) Network Mask: 255.0.0.0)
Nunber of TOS netrics: O
TOS 0 Metrics: 1

awazloll LSA ol clinl JusiwM Joogll (9 pSxill 62>9 pgéi uS_)>.i Il aslaio 0 Ol)lwall (e HNMeW
(3 gsdll)

r2.2. 2. 2#show ip ospf database summary 4.0.0.0
(OSPF Router with ID (2.2.2.2) (Process ID 2
(Summary Net Link States (Area O

LS age: 172

(Options: (No TCS-capability, DC

(LS Type: Summary Li nks(Network

(Link State ID: 4.0.0.0 (summary Network Nunber

The ABR (Router 2.2.2.2) advertises !--- 4.0.0.0/8 into area 0. Advertising Router: ---!
2.2.2.2 LS Seq Number: 80000003 Checksum OxFBE8 Length: 28 Network Mask: /8 TOS: 0 Metric: 74
r2.2.2.2#show ip ospf database summary 5.0.0.0

(OSPF Router with ID (2.2.2.2) (Process ID 2
(Summary Net Link States (Area O
LS age: 1687
(Options: (No TCS-capability, DC

(LS Type: Summary Li nks(Network
(Link State ID: 5.0.0.0 (summary Network Nunber



The ABR (Router 2.2.2.2) advertises !--- 5.0.0.0/8 into area 0. Advertising Router: ---!
2.2.2.2 LS Seq Nunber: 80000004 Checksum 0x8864 Length: 28 Network Mask: /8 TOS: 0 Metric: 64
r2.2.2.2#show ip ospf database summary 6.0.0.0

(OSPF Router with ID (2.2.2.2) (Process ID 2
(Summary Net Link States (Area 1

LS age: 1697

(Options: (No TCS-capability, DC

(LS Type: Summary Links(Network

(Link State ID: 6.0.0.0 (sunmmary Network Number

The ABR (Router 2.2.2.2) advertises !--- 6.0.0.0/8 into area 1. Advertising Router: ---!
2.2.2.2 LS Seq Nunber: 8000001C Checksum 0x7894 Length: 28 Network Mask: /8 TOS: 0 Metric: 1
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rl.1.1. 1#show ip route 9.0.0.0
Routing entry for 9.0.0.0/8
Known via "static", distance 1, nmetric O
Redi stributing via ospf 4
Advertised by ospf 4 nmetric 5 metric-type 1
:Routing Descriptor Bl ocks
4.0.0.2 *
Route netric is 0, traffic share count is 1

r2.2. 2. 2#show ip route ospf
.0.0/8 [110/74] via 5.0.0.1, 01:10:13, Serial0/1/0
.0.0/8 [110/79] via 5.0.0.1, 01:07:20, Serial0/1/0

o o

O N1

R3. 3
OIA 4.0.0.0/8 [110/75] via 6.0.0
OIA5.0.0.0/8 [110/65] via 6.0.0.
OEl 9.0.0.0/8 [110/80] via 6.0.0

Le>Moly sz BLiSiuwl

3. 3#show ip route ospf
.2, 02:11:14, ATM2/0.20
2, 03:10:41, ATM2/0.20
2, 02:08:11, ATMR/0.20
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