OSPF Not So Stubby Area Type 7 to Type 5
Link-State Advertisement Conversion
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Current configuration:
hostnane r1.1.1.1

i nterface 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 metric-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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cHRE 2.2.2.2

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

interface ATML/ 0. 20
ip address 6.0.0.2 255.0.0.0

router ospf 2
network 5.0.0.
network 6.0.0.
area 1 nssa

0. 255. 255. 255 area 1

0
0 0.255.255.255 area 0

end

2t<*E 3.3.3.3

Current configuration
hostnane r3.3.3.3

i nterface LoopbackO
ip address 3.3.3.3 255.0.0.0

interface 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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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
2.2.2.2 2.2.2.2 1235 0x8000001D OxD9OFF 2
3.3.3.3 3.3.3.3 1100 0x8000000B 0x9455 2

Sunmmary Net Link States (Area 0)

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

Router Link States (Area 1)

Link ID ADV Router Age Seq# Checksum Li nk count
1.1.1.1 1.1.1.1 319 0x8000000C O0xAFA8 3
2.2.2.2 2.2.2.2 220 0x8000002F 0xD478 2

Summary Net Link States (Area 1)

Link ID ADV Router Age Seq# Checksum
6.0.0.0 2.2.2.2 1483  0x8000001C 0x7894

Type-7 AS External Link States (Area 1)

Link ID ADV Router Age Seq# Checksum Tag
9.0.0.0 1.1.1.1 334 0x80000005 0xD738 0

Type-5 AS External Link States

Link 1D ADV Router Age Seq# Checksum Tag
9.0.0.0 2.2.2.2 1725 0x80000004 0x50C6 0

Q|F ZZE NSSA0| & 2|24™ ASBR(autonomous system boundary router)0i| A nssa-external
LSA(type 7)E HgFL|C}.

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 Nunber ) /--- 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 Nunber: 80000005
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Checksum O0xD738 Length: 36 Network Mask: /8 Metric Type: 1 (Conparable directly to link state
nmetric) TOS: O Metric: 5 Forward Address: 4.0.0.1 !--- Forwarding address is incorrectly

specified !--- as an interface on the ASBR.

ABR2 & 7LSAE Q% 5L SAE Helst T 3 5 LSAE 2t ¢dodo 2 MulgfL|ct.

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 TCS-capability, DC)

LS Type: AS External Link

Link State ID: 9.0.0.0 (External Network Nunber )
!--- 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 Nunber: 80000004 Checksum O0x50C6 Length: 36 Network Mask: /8
Metric Type: 1 (Conparable directly to link state netric) TOS: O 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 TCS-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

line). 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
nunber: 4.0.0.0 (Link Data) Network Mask: 255.0.0.0 Number of TOS metrics: 0 TOS O 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. Nunmber of TOS netrics: 0 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 |1 D) Network/subnet nunmber: 5.0.0.0 (Link Data)
Net wor k Mask: 255.0.0.0 Nunber of TOS netrics: O TOS O Metrics: 64 !--- The OSPF cost of the
serial link.
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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 0)

LS age: 1361

Options: (No TCOS-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



Lengt h: 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
Nurmber of TOS 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 Number of TOS metrics: 0 TGOS
O Metrics: 1 Router Link States (Area 1) LS age: 346 Options: (No TOS-capability, DC) LS Type:
Router Links Link State ID: 2.2.2.2 Advertising Router: 2.2.2.2 LS Seq Number: 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 Nunber 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: O 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 0)

LS age: 1245
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: 8000000B
Checksum 0x9455
Lengt h: 48

Nunber of Links: 2

Li nk connected to: another Router (point-to-point)
(Link I'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
(Link I'D) Network/subnet number: 6.0.0.0
(Link Data) Network Msk: 255.0.0.0
Nunber of TOS netrics: O
TOS 0 Metrics: 1
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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 0)

LS age: 172

Options: (No TCS-capability, DC)

LS Type: Summary Li nks(Networ k)

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 0)



LS age: 1687

Options: (No TCOS-capability, DC)

LS Type: Sunmmary Li nks( Networ k)

Link State ID: 5.0.0.0 (sumrary 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 TCS: 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)
Sunmary Net Link States (Area 1)

LS age: 1697

Options: (No TCOS-capability, DC)

LS Type: Sunmmary Li nks( Networ k)

Link State ID: 6.0.0.0 (sumrary Network Nunber)

!--- 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
ABRO| 2| LSAE A|Z5tT 823 0 LHoI A ABROY| HAZAE = 222 0| ZR0l= ASBR 2%
LSA7} ER5tX| e &LICt O] of x| & Ci|O|E{H| 0| A 04| 2] How OSPF Propagate External Routes to
Multiple Areas2| 0| & Sl NSSA7I H&f BHOIAUTE AlLt2[22 H| W gf L|CH.

O| 2t E EH|o|g &2 & 2t2RE{0dA1 9.0.0.02t 11 5t= CHLEH K2l OSPF Z2 & EoiELCH.

rl.1.1. 1#show ip route 9.0.0.0
Routing entry for 9.0.0.0/8
Known via "static", distance 1, netric O
Redi stributing via ospf 4
Advertised by ospf 4 netric 5 metric-type 1
Routi ng Descri ptor Bl ocks:
* 4.0.0.2
Route netric is 0, traffic share count is 1

r2.2. 2. 2##show ip route ospf

(0] 4.0.0.0/8 [110/74] via 5.0.0.1, 01:10:13, Serial0/1/0
ONL 9.0.0.0/8 [110/79] via 5.0.0.1, 01:07:20, Serial0/1/0
R3. 3. 3. 3#show ip route ospf

OIA 4.0.0.0/8 [110/75] via 6.0.0.2, 02:11:14, ATM2/0.20
OIAK5.0.0.0/8 [110/65] via 6.0.0.2, 03:10:41, ATM2/0.20
OE1l 9.0.0.0/8 [110/80] via 6.0.0.2, 02:08:11, ATM2/0.20
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