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01234567890123456789012345678901 01234567890123456789012345678901
LS Type #of LSA
Link State ID | |
Advertising Router | |
LS Type i LSA |
Link State ID | |
Advertising Router
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LS ACk D D D D WTI)SEIIG’I;]Qegci WIDE LSA V\?]S(Elf’ll]gegci WIDE

e LS Update U ack ¢ Link State Advertisement
- — LSA Typeld LS Age
0 1 2 3 .
01234567890123456789012345678901 — Link State ID

— Sequence Number
LSA Header o 0x80000000 ~ OxTHHHH
- § o HOOOOOOOOO
— LS checksum, LS length
— Expire Time
o 1800 sec OO U
o 3600secU0DOOOMO
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LSA 0O0O0O WTI)]S(EIIB’N}]QGQCEZ WIDE

o Router LSA

— Type 1 LSA
— 0 osprogong
— LSID: 00000000 Router ID
— 0oooooooooooo
o LinkID:000O0O0O0O IDO
o Link Data : Link OO ITPOOOOO
o OOOOOOO (TOSODO)

LSA D D D (2) V\TI)]S(EII)HJ](JSQCEZ

Foil 99

WIDE

e UJUOODOD LSA

— Type 2 LSA
— 000DbhOo0obOooooooooog

o UUOUOUODODUOUODODUOOUOUDLOOONO
o JOOOOOOODODO stub network

— DRODOOOOO

— LSID : DRUO TPOOOO

— ugboooboobobo

— 000000 Router IDOOODN



Metric i WIDE Metric (2) ai WIDE
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e J00DDO0OD0 metric e 1~65535000
— Ethernet : 0 000000 e OO0 : 10E8 / speed
— Serial : DOO0OO0OO — FDDI: 1
— gooooooogo — Ethernet : 10
o DOODOODOODOO — 1.5Mbps : 66
o UDLR working group O 0 0 [0 — 64kbps : 1562

— 0Dbbooobobo oo e DDDDDDDDDDDD D



° Dec 15, 1998 Dec 15, 1998
Met T'1C (3) WIDE Project I E |:| |:| |:| WIDE Project I E
Foil 102 Foil 103

¢ Equal Cost Multipath e AS(ODOOOO)ODOOOOOO
— 0obOoooooooo — 32bit 000 ID
— O0oboooo o 0.0000000000
o DOODOOODOODOO — 0O0O0bOoobOopoooooooag
o per packet — ooooooooo
o per destination _ O0ooooooooon

— 000000 DijkstraO O0O0OO

o UOODOOODOO
o UbOooobobobbobO
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e UUOODODOOOOOO o UUUOODODO DOODLDOOOODO
— Doboooodgn o UUUODODOUOODLDODO
— DOooooggooboooo O
— bDobhoogd

o UUODODOOOO

— OQooooooogg
— 0000000 Virtual Link 000 Areal Backbone




D D D (4) WTI)SEIIG’I;]Qegci WIDE |:| |:| D D D D WTI)]S(ElI)HJ]gechZ WIDE
Foil 106 Foil 107

e Virtual Link O OO o LIDOOMO
_ O0OoOoOooooon _ OOoOoOooooooo
— pooooodo e IIDODODOOO

— pggbboogbobbuoodgn
— uoobbbbbobooboooogda

o UUOUODODODOOO

— ggbboogooboboodooo
e ASUUODOU

— AsSUO0O0O AsOOO

Virtual Link over Area4 — Type-5 LSA O OO
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oot WIDE Project W|DE oo WIDE Project W|DE

e Type-3LSA :00000000 e D0DDDOODOD
— Uoopooog AsOO0dooon — Type-4 LSA U U0
— LSID: 000ggno — ASO0O000O0OOCOOOoDOO
— gooodoooooogdd — AsSsO000oogoouopooboon
O — LSID: ASOO0OOO0O Router ID
X dst e ASODDOOO
Area-1
TN — Type-5 LSA O 0O

— AsUdobobooodobobood
— LSID:0000dod

/ AB1 \ AB2

Summary Information
Backbone Type-3LSAs



0oooo (2) sk WIDE Type 5 LSA st WIDE

e Type 4 LSA e Metric Type 1
— 0 ASBRUOUOOO ABRODOO — 00 metricO0 00 metricO 0000
e Type 5 LSA — metricO0 000000 0OO0O0OO
— DO00O000000 ASBROOD e Metric Type 2
0 — U0 metricU 0000000

ASBR1 — U0 metricU0D0O0O0O0OOO
Type-5LSA O

Area 2 X o 00O metricO OO0

R1 ABR2
O

AB
f‘/ / Type-4 \\
Backbone LSAs



Type 5 LSA (2) W Breys W|DE

dst A dst B
® _ metric Type-l [
> 7
v .80 1207 .
metric Type-2
»1000 - /100
AsBRLY - pAsBR
O
* ’,{
. ..-""100
®

o UOUDODOOO

— dst AUOO ASBR1UOU (150 : 180)
— dst BUU ASBR2 U0 (120 : 100)

LSA Header Wi B 008 WIDE

Foil 113

e I LSAOODOOODOO

— Type 1 : Router LSA

— Type 2 : Network LSA

— Type 3 : Summary LSA (IP network)
— Type 4 : Summary LSA (ASBR)

— Type 5 : AS-External LSA
u

0 1 2 3
01234567890123456789012345678901
LSAge | Options | LSType
Link State ID
Advertising Router
L S Sequence Number
LSchecksum | length




Typel LSA 55 WIDE Typel LSA (2) st WIDE

0 1 2 3
01234567890123456789012345678901 o typel: p2p
VEB| o [|[][] ©0 | #of links
Link ID — LID: 00 Router ID
Link Data
Type #of TOS metric o type 2 : transit network
TOS 0 TOS metric  LID:DRODOOO

e type 3 : stub network

— LID: 000 0ooooon
e tyoe 4 : virtual link

— LID: 00 Router ID
e Link Data : D UUDDOU



Typel LSA (3) 55 WIDE Type2 LSA st WIDE

o bit V e 0O0OOO
_ Virtual link 0 00 _ ooooooooooo
. it E _ DROOD
_ AS External 1000000 DO ) , ,
e vit B 01234567890123456789012345678901

Network Mask
— gogoooogobooooo Attached Router




Type 3/4 LSA

Dec

WIDE Project

15, 1998 WIDE Type 5 LSA

Foil 118

o UOUODODO

Dec 15, 1998
WIDE Project
Foil 119

WIDE

e ASOOODOU

— Type-3 1P U 00O UOUI — E=0: type-1
— Type-4 ASBR — E=1: type-2
g u
0 1 2 3 0 1 2 3
01234567890123456789012345678901 01234567890123456789012345678901
Network Mask Network Mask
0 metric E[] 0 | metric
TOS TOS metric Forwarding Address
External Route Tag
E|| TOS | TOS metric

Forwarding Address

External Route Tag
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Stub U O O WTI)]S(EIIB’N}]QGQCEZ WIDE

e Type-5 LSAUODOOOOO
e LUIODODDDO OSPFLUUOUOUOODODODO
e Default U000

— Joboooooooo
— Type-3 LSA U 0O

o LODODODOOLODODOOOO

— Type-5 LSA O 0O0O0OO
— 00O ONSSA 0d0Odo

HEN

Dec 15, 1998
WIDE Project
Foil 121

WIDE

¢ Routing Protocol

oo0ooood
Router  host OO OO secure
0000000 Moooooo

o UOUO

o UUOUODDODO

ooooooo
Replay O U
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0o (2) S WIDE OSPF 0 CIDR S5 WIDE

e DOODOO e LSIDOODOODO
— Seq No. UUODODOO — RFC2328 Appendix E
o Replay U U — Type-3, Type-5 LSA
— 000 Seq No. U 0O — goduououooooon
o sec from boot O U o DOODOODOOODOO
o DOODOOODO o ODOOO LSIDOOO
— Key ID

o 000 KeyODOOO
o KeyDOOOODODODO
~ MDs5 00000000000

o 16byte
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P-to-MP oo 15 1998 W|[)|:

¢ Router LSA OO0
— b0oo i/f000

o stub network

o LinkID:O000O0O0OOO
o Link Data: Ox{TiT
— O0O0000O0OOoooooooo-

OSPF OO0

o Point-to-pont link
o Link ID: 0 OO Router ID
o LinkData; OGO OQOnd

— Frame-Relay U OO 00
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OSPF OO QOO w?gﬁqiigﬁ \*’ll)lz

o UUODODODOOODODOD

O

interface ethernet 0/0

ip
ip
ip
ip
ip

ip

address 192.168.1.1 255.255.255.0
ospf authentication-key himitsu
ospf cost 10

ospf priority 1

ospf hello-interval 10

ospf dead-interval 40

OSPF D D D D (2) V\?]S(Elf’ll]gegci

Foil 127

WIDE

e OSPFLUUOODLODODOO
a
router ospf 100
network 192.168.1.1 0.0.0.0 area 0.0.0.0

area 0.0.0.0 authentication



Interface 0 O O it WIDE Neighbor O OO wit i WD

Foil 128 Foil 129

O % show ospf neighbor

% show ospf interface O

Ethernet0/0/0 is up, line protocol is up Neighbor ID Pri State Dead Time Address
OSPF not enabled on this interface 203.178.136.6 1 FULL/DR 00:00:35 203.178.137.33

Fddi5/0/0 is up, line protocol is up 150.65.0.1 1 FULL/ - 00:00:35 203.178.136.126
Internet Address 203.178.137.34/29, Area 0.0.0.0 203.178.141.74 1 FULL/ - 00:00:38 203.178.141.74
Process ID 2500, Router ID 203.178.136.4, Networ 203.178.136.7 1 FULL/ - 00:00:32 203.178.141.66
Transmit Delay is 1 sec, State BDR, Priority 1 203.178.141.94 1 FULL/ - 00:00:36 203.178.141.94
Designated Router (ID) 203.178.136.6, Interface 203.178.141.85 1 FULL/ - 00:00:30 203.178.141.82

Backup Designated router (ID) 203.178.136.4, Int

Timer intervals configured, Hello 10, Dead 40, W
Hello due in 00:00:07

Neighbor Count is 1, Adjacent neighbor count is

Adjacent with neighbor 203.178.136.6 (Designa



Neighbor 0 00 (2) wiifes WIDE Neighbor 0 00O (3) it WIDE

Foil 130 Foil 131

% show ospf neighbor O

d % show ip ospf neighbor detail

Neighbor ID Pri State Dead Time Address Neighbor 203.178.136.196, interface address 203.178.136.101
203.178.136.195 1 2WAY/DROTHER 00:00:55 203.178.136.167 In the area 0.0.0.0 via interface Seriall/0
203.178.137.50 1 FULL/BDR 00:00:56 203.178.136.164 Neighbor priority is 1, State is FULL

203.178.136.196 1 2WAY/DROTHER 00:00:59 203.178.136.165 Options 2

203.178.136.169 1 2WAY/DROTHER 00:00:55 203.178.136.169 Dead timer due in 00:00:59

203.178.136.241 1 FULL/DR 00:00:59 203.178.136.170 Neighbor 203.178.142.254, interface address 203.178.142.254
203.178.136.168 1 2WAY/DROTHER 00:00:55 203.178.136.168 In the area 203.178.136.100 via interface Seriall/3

Neighbor priority is 1, State is FULL
Options 2

Dead timer due in 00:00:57

Link State retransmission due in 00:00:04

LSA in retransmission queue 2



Neighbor 0 000000 WIBE Project W|DE Database O [ [ Wb Project WIDE

Foil 132 Foil 133

e IODODDODOODOMO % show ip ospf database database-summary
a
— gog 1D
Area ID Rtr Net SumNet SumASBR Subtotal
— Netmask 0.0.0.0 61 17 46 48 172
— ggooooooboo 203.178.136.100 2 0 97 70 169
— gooog AS External 4452
— 00 Total 63 17 143 118 4793
o LUOUDOD

# debug ip ospf adj



Database O OO (2) WIDE Projct W|DE Database O O [0 (3) WIDE Project WIDE

Foil 134 Foil 135

% show ip ospf database % show ip ospf database network 203.178.137.1
O g
Router Link States (Area 0.0.0.0) Routing Bit Set on this LSA
g LS age: 854
Link ID ADV Router Age Seqi Checksum Link Options: (No TOS-capability)
133.27.2.3 133.27.2.3 340 0x80000A44 0x11F9 1 LS Type: Network Links
150.65.0.1 150.65.0.1 999 0x8000613E OxEEF4 5 Link State ID: 203.178.137.1 (address of DR)
202.249.3.84 202.249.3.84 622 0x800015B4 0x53C0 1 Advertising Router: 203.178.136.150
202.249.3.86 202.249.3.86 666 0x80001638 0x2760 1 LS Seq Number: 8000001E
203.178.136.1 203.178.136.1 961 0x80004965 0x65D6 3 Checksum: 0x36B2
203.178.136.2 203.178.136.2 1201 0x8000144A 0x35EB 2 Length: 32
203.178.136.3 203.178.136.3 690 0xB00054DA 0x7682 3 Network Mask: /29
203.178.136.4 203.178.136.4 949 0x800018D2 0x1CCB 11 Attached Router: 203.178.136.150

Attached Router: 203.178.136.16



Database 0 OO (4) W Brase WIDE
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show

show

show

show

show

show

show

ip

ip

ip

ip

ip

ip

ip

ospf

ospf

ospf

ospf

ospf

ospf

ospf

database

database

database

database

database

database

database

database-summary

router <LSID>

network <LSID>

summary <LSID>

asbr-summary <LSID>

external <LSID>

OSPF U UOUOOO WIDE Project W|DE

Foil 137

o UOUODODO

— 0O00DbO0o0oo0OoDOoOooOoooDooon
o DOODODODOODO
o Virtual Link U OO

— ODOooDboooooo
o DODODOOODOO

¢ Full Route

— ooooodd ss000000 OSPFUDODN
o DOOO cpuODOO
o U0 Oog
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OSPF 0000000 (2) % WIDE OSPF tips it WIDE

e U0 Router IDOOOOOOO e JO0DODOODODOODO
— DOoOooooo — 0DO00oO0oO0ooboOoooboOooooooo
— 0oooooo 0
— <<Sequence Number U O UOUI ;> router ospf 100
— 00 network 0.0.0.0 255.255.255.255 area <AREA>
o Router IDO OO U
o O0OOOO e IDDDDODOOOOOOOOO
— HelloOOOO
O

router ospf 100

passive-interface ethernet 0/0
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OSPF ¢t ipS WTI)SEIIG’I;]Qeqci WI DE

e OSPFLUODOODOOODO
O

router ospf 100

redistribute rip route-map rip-ospf subnet

ggd

access-list 1 permit any

route-map rip-ospf permit 10
match ip address 1
set metric 1000
set metric-type type-1
O
e UOUODOOODOO
O

# clear ip ospf redistribute
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RIP OO OSPF WTI)]S(EIIB’N}]QGQCEZ WI DE

e RIP
— bDoOoooooboboooggoo
— bDboooagogbbooggoo
e OSPF
— bDoOoooodon
— bDoOooggobood

— bDbOoooggooboooao
— goooobboodaoa g

oy WIDE Projec

Foil 143

WIDE

o Interconnections

— Radia Perlman, Addison-Wesley,
— ISBN 0-201-56332-1

— 00 00000 Interconnections,
— 0000000 ISBN 4-89052-712-5

o Internet Routing Architectures

— Bassam Halabi, Cisco Press,

— ISBN 1-56205-652-2
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¢ Routing in the Interenet ¢ Cisco Router OSPF
— Cristian Huitema, Prentice Hall — - Design and Implementation Guide -
— ISBN 0131321927 — William R. Parkhurst, McGraw Hill

¢ Managing IP networks — ISBN 0070486263
_  with Cisco Routers e OSPF Network Design Solutions
— Ballew, et al, O’Reilly — Thomas M., II Thomas, Cisco Systems
— ISBN 1565923200 — ISBN 1578700469

¢ OSPF: Anatomy of an Intenet

— Routing Protocol
— John Moy, Addison-Wesley,
— ISBN 0201634724
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