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OSPFAMFRTESHIMOSPF Router IDECE/HZAYERE., Router IDEIRMROSPFRRERIEERIE,
—BE e SEOSPF LSASRERNZ W4, HMSEMEARE. WIBEHMEIR R EINER
. EEITELE. RBCPURIAERS (route#iER) RIIAR,

Router IDEFRROSPFZEIEE(IE, WHNYEROSPF Router ID ASHIE—, Router ID—EfZ8%
SEIOSPFHILSASIE B AT =4, T SEINEARRE, XFHse5 AFFRER :

1, XiERouter IDH128, XigiPRouter IDHZEX N EERouter ID/HZFIEEERouter IDJHIZE,

1) EiZRouter ID;Hh1zE

BEiZRouter IDHRELSHPBRRETIEREZ, RIFHRT, FFEEOSPF errorftitahtalLAEERouter
ID confusioni#gi&hn.

BIENISWAFISW2EZ, Router IDER/1.1.1.1, FEXKIFHONSEEEMER, KIMBEFLIEZEIZ, Router |
D confusioni+E§#E4EtE N,

<SW1x>display ospf peer

OSPF Process 1 with Router ID 1.1.1.1
Neighbor Brief Information
<SW1>display ospf statistics error

OSPF Process 1 with Router ID 1.1.1.1
OSPF Packet Error Statistics

329 : Router ID confusion 0 : Bad packet

0 : Bad version 0 : Bad checksum

0 :Bad area ID 0 : Drop on unnumbered link
0 : Bad virtual link 0 : Bad authentication type

0 : Bad authentication key 0 : Packet too small

0 : Neighbor state low 0 : Transmit error

<SW1>display ospf statistics error
OSPF Process 1 with Router ID 1.1.1.1
OSPF Packet Error Statistics

332 : Router ID confusion 0 : Bad packet

0 : Bad version 0 : Bad checksum

0 :Bad area ID 0 : Drop on unnumbered link
0 : Bad virtual link 0 : Bad authentication type

0 : Bad authentication key 0 : Packet too small

0 : Neighbor state low 0 : Transmit error

,,.—-”’ AREA 0 Teee
Router ID1.1.1.1 Router ID 2.2.2.2 Rom\l[i 1.1.11
0.0.0.1724  10.0.0.2724 20.0.0.1/24 20.0.0.2124
GE_0/ GE_0M GE 072 GE_0/1
swi \\""'- sw2 __=""swW3

REMUERIANE TR, ERSW1, SW2, SW3ERET X0, HEPEMEERR, SWIFISW3HIRo
uter ID¥gA1.1.1.1,
FEE—aRE LER—F i Adisplay ospf Isdb, RTLAEZIRouter LSA 1.1.1.149Age RSN,
[FEIRTSequence= ERIENNAITRIR :
<SW1x>dis ospf Isdb
OSPF Process 1 with Router ID 1.1.1.1
Link State Database
Area: 0.0.0.0

Type LinkState ID AdvRouter Age Len Sequence Metric
Router 1.1.1.1 1.1.1.1 7 48 80000023 0
Router 2.2.2.2 2222 160 60 80000008 O
Network 10.0.0.2 2222 164 32 80000001 O
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Network 20.0.0.1 2222 160 32 80000001 O
<SW1x>dis ospf Isdb
OSPF Process 1 with Router ID 1.1.1.1
Link State Database
Area: 0.0.0.0
Type LinkState ID AdvRouter Age Len Sequence Metric
Router 1.1.1.1 1111 1 48 80000025 0
Router 2.2.2.2 2222 163 60 80000008 O
Network 10.0.0.2 2222 167 32 80000001 O
Network 20.0.0.1 2222 163 32 80000001 O
<SW1x>dis ospf Isdb
OSPF Process 1 with Router ID 1.1.1.1
Link State Database
Area: 0.0.0.0
Type LinkState ID AdvRouter Age Len Sequence Metric
Router 1.1.1.1 1.1.1.1 2 48 80000027 0
Router 2.2.2.2 2222 173 60 80000008 0
Network 10.0.0.2 2222 177 32 80000001 O
Network 20.0.0.1 2222 173 32 80000001 O

<SW2x>display ospf Isdb
OSPF Process 1 with Router ID 2.2.2.2
Link State Database
Area: 0.0.0.0
Type LinkState ID AdvRouter Age Len Sequence Metric
Router 1.1.1.1 1.1.1.1 2 48 8000004A 0
Router 2.2.2.2 2222 333 60 80000008 O
Network 10.0.0.2 2222 337 32 80000001 O
Network 20.0.0.1 2222 333 32 80000001 O
<SW2x>display ospf Isdb
OSPF Process 1 with Router ID 2.2.2.2
Link State Database
Area: 0.0.0.0
Type LinkState ID AdvRouter  Age Len Sequence Metric
Router 1.1.1.1 1.1.141 1 48 8000004C 0
Router 2.2.2.2 2222 336 60 80000008 0
Network 10.0.0.2 2222 340 32 80000001 O
Network 20.0.0.1 2222 336 32 80000001 O
<SW2x>display ospf Isdb
OSPF Process 1 with Router ID 2.2.2.2
Link State Database
Area: 0.0.0.0
Type LinkState ID AdvRouter Age Len Sequence Metric
Router 1.1.1.1 1.1.1.1 1 48 8000004D 0
Router 2.2.2.2 2222 342 60 80000008 O
Network 10.0.0.2 2222 346 32 80000001 O
Network 20.0.0.1 2222 342 32 80000001 O
ISR Router LSASTEEZAVIIZINT (IRIZHIIASW1 Router LSA SequencefIEEX) :
SWIIKRISW1 & 7afIRouter LSA, MERINZLSARATRISHEEFESHIRouter ID—3, #B91.1.1.1
. INNIZLSARE S 4, BiZLSAFFIS (80000022) EA, SWIIANIZLSALLEBEIRESRLE
RIS, SWIEAEHEM— N FiZRouter LSA, FFISHEINT (80000023) , FEXIGAEH.
FHESWIIKZISW1EHEIRouter LSA, IABIZLSARBE4ERL, HiZLSAF51580000023tE 58000
00228X, FF7ISIEIN1 (80000024) , FEXKIHAIEHT.
XiARouter ID;HREFSESHIEHZE I BIR S M3eRouter IDEE ADREX 2 H58Router IDEFIIE
DR, #EMSRFERIAMEFRouter LSASREES, A5 ACPUS.
[SW2]dis ospf peer
OSPF Process 1 with Router ID 2.2.2.2
Neighbor Brief Information
Area: 0.0.30.0
Router ID  Address Pri Dead-Time State Interface
1.1.11 10.0.0.1 1 38 Full/BDR Vian2
1.1.1.1 20.0.0.2 1 34 Full/BDR Vlan3
153  16.4% 15.3% 16.1% ospfd (V7IREER)
2 zSRouter IDAIDRAT, MLEFHERT Router LSASIERE %, TaSHISRBHEIRE. WTHRS



W17910.0.0.0/24EZDR.
[SW2-Vlan-interface2]dis ospf peer
OSPF Process 1 with Router ID 2.2.2.2
Neighbor Brief Information

area: 0.0.0.0
Router ID Address Pri Dead-Time State Interface
1.1.11 10.0.0.1 1 35 Full/DR Vian2

1.1.1.1 20.0.02 1 40 Full/BDR Vlan3
HESWI EEEFRAFARINIRE10.0.0.1 WERHKH, EHospf Isdb, SW3LIZHIZLSATKIZLSA age/33
600, MESequence=EIENNTRIR, SWIEZ{LIZLSA (age/3600), SWITEEFHFEIZLSA, X—
HFEESW2_ E AR,

<SW3xdis ip routing-table

Destinations : 14 Routes : 14

Destination/Mask Proto Pre Cost NextHop Interface
1.1.1.1/32 Direct 0 0 127.0.0.1 InLoop0
2.2.2.2/32 O_INTRA 10 1 20.0.0.1 Vlan3
20.0.0.0/24 Direct 0 0 20.0.0.2 Vlan3
20.0.0.2/32 Direct 0 0 127.0.0.1 InLoop0
710.0.0.0/24 & H

<SW3>display ospf Isdb
OSPF Process 1 with Router ID 1.1.1.1
Link State Database
Area: 0.0.0.0
Type LinkState ID AdvRouter = Age Len Sequence Metric
Router 1.1.1.1 1114 6 48 80000651 0
Router 2.2.2.2 2222 1197 60 80000012 0
Network 20.0.0.1 2222 1601 32 80000005 0
7%%510.0.0.1 Network LSA
<SW3x>display ospf Isdb
OSPF Process 1 with Router ID 1.1.1.1
Link State Database
Area: 0.0.0.0
Type LinkState ID AdvRouter Age Len Sequence Metric
Router 1.1.1.1 1114 3 48 80000653 0
Router 2.2.2.2 2222 1202 60 80000012 0
Network 10.0.0.1 1.1.1.1 3600 32 80000279 0
Network 20.0.0.1 2222 1606 32 80000005 0
10.0.0.1 Network LSA age53600

<SW2>display ospf Isdb
OSPF Process 1 with Router ID 2.2.2.2
Link State Database
Area: 0.0.0.0

Type LinkState ID AdvRouter = Age Len Sequence Metric
Router 1.1.1.1 1.1.1.1 7 48 800006D7 0

Router 2.2.2.2 2222 127 60 80000013 0

Network 10.0.0.1 1.1.1.1 3600 32 800002AA 0

Network 20.0.0.1 2222 531 32 80000006 0
<SW2x>display ospf Isdb

OSPF Process 1 with Router ID 2.2.2.2
Link State Database
Area: 0.0.0.0

Type LinkState ID AdvRouter = Age Len Sequence Metric
Router 1.1.1.1 1.1.14 1 48 800006D8 0

Router 2.2.2.2 2222 129 60 80000013 0

Network 10.0.0.1 1.1.141 7 32 800002AB 0

Network 20.0.0.1 2222 533 32 80000006 O
SW2_ENetwork LSA 10.0.0.1 AgeNiTE3600FNE R/ IMEZ [AIJ#E; AdvRouter—E/91.1.1.1; M
BSequenceFERIBNNRIR,

<SW1x>display ospf Isdb
OSPF Process 1 with Router ID 1.1.1.1
Link State Database
Area: 0.0.0.0



Type LinkState ID AdvRouter  Age Len Sequence Metric
Router 1.1.1.1 1.1.1.1 9 48 80000765 0
Router 2.2.2.2 2222 825 60 80000013 0
Network 10.0.0.1 1.1.141 10 32 800002E1 0
Network 20.0.0.1 2222 1229 32 80000006 0
<SW1>display ospf Isdb
OSPF Process 1 with Router ID 1.1.1.1
Link State Database
Area: 0.0.0.0
Type LinkState ID AdvRouter Age Len Sequence Metric
Router 1.1.1.1 1114 2 48 80000766 0
Router 2.2.2.2 2222 828 60 80000013 0
Network 10.0.0.1 11141 1 32 800002E2 0
Network 20.0.0.1 2222 123232 80000006 0
SW1_ENetwork LSA 10.0.0.1 AgedFBEAIEK, —EIR/IME; AdvRouter—E/91.1.1.1; ESeque
nceFERIENNRIR,
RESHT:
SWIKZISW1 &% INetwork LSA(RBEDRA&I%), LSA 1LinkState ID 10.0.0.1, AdvRouter ID/91.1.1.
1. SW3AEILZLSA AdvRouter IDFIESRouter ID—#, IANIZLSARBST=4M. ERAESTH
RIZMERAIDR, IWATREIZLSARageE 793600, ERHIEZIH. SESWILEFZESFS10.0.0.0MER
B&HH.
MSWIKEIZEWRILSARIEES~EN, BREINLSAEH (ASERT, EEiERsequencefllc
hecksum, age/J3600MILSAIANESHT) , SWISEFHEMIZLSA, RITFFISEM, EXERZ
it
R XiZHRouter IDFSRERIBERINEHFS, BUEf s, ENRREESENMEDR, E—FES
FERouter LSAESS. AMIEERIFFIAT.
2. [XiEiERouter D)z

GE_0/0 - =~ - -~

- S P -
MSR36-20_4 Router 197.1.1.1 AREA 0 gouie i 2222 AREA1 Router 1D 1.1.1.1
/ \ \\
0.0.0.1/24 20.0.0.1/24 20.0.0.2/24
GE_0/2 O
GE_0/2 GE_0M1
SWL_ LN J4W3
\"h. // \\ //

REMHIINERR, HFSW1, SW2EEXRER(IFXIH0, SW2, SWIEEAWERAFXiE1., He
FENEBLR, SWIFISW3HIRouter IDIFA1.1.1.1,

ESW1ELEAEIO1, 1P 8.8.8.8/32, FESW1 LE5INEIE,

ASWILEEBRHR, RULEFISWIEEAI/MEBIEHS.8.8.8/32: BEEIsdoRISBENIMAISELS
AEE1ZLSA age93600,

<SW3x>display ip routing-table

Destinations : 15 Routes : 15

Destination/Mask Proto Pre Cost NextHop 5% Interface

1.1.1.1/32 Direct 0 0 127.0.0.1  InLoop0
2.2.2.2/32 O_INTER 10 1 20.0.0.1 Vlan3
10.0.0.024  O_INTER10 2 20.0.0.1 Vian3
20.0.0.0/24  Direct 0 0 20.0.02  Vian3
20.0.0.2/32 Direct 0 0 127.0.0.1 InLoop0
758.8.8.8/324M2BR&ER

<SW3x>dis ospf Isdb
OSPF Process 1 with Router ID 1.1.1.1
Link State Database

Area: 0.0.0.0
Type LinkState ID AdvRouter Age Len Sequence Metric
Router 2.2.2.2 2222 2750 60 80000018 0

Area: 0.0.0.1
Type LinkState ID AdvRouter Age Len Sequence Metric
Router 1.1.1.1 1.1.1.1 1361 48 80000007 O
Router 2.2.2.2 2222 136236 80000004 0
Network 20.0.0.2 1111 1352 32 80000002 0



Sum-Net 2.2.2.2 2222 136328 80000001 0
Sum-Net 10.0.0.0 2222 136328 80000001 1
Sum-Net 1.1.1.1 2222 136328 80000001 1
Sum-Asbr 1.1.1.1 2222 121328 80000001 1
<SW3x>dis ospf Isdb
OSPF Process 1 with Router ID 1.1.1.1
Link State Database

Area: 0.0.0.0
Type LinkState ID AdvRouter Age Len Sequence Metric
Router 2.2.2.2 2222 2753 60 80000018 0

Area: 0.0.0.1
Type LinkState ID AdvRouter Age Len Sequence Metric
Router 1.1.1.1 1.1.1.1 1364 48 80000007 0O
Router 2.2.2.2 2222 136536 80000004 0
Network 20.0.0.2 1111 135532 80000002 0
Sum-Net 2.2.2.2 2222 1366 28 80000001 0
Sum-Net 10.0.0.0 2222 1366 28 80000001 1
Sum-Net 1.1.1.1 2222 1366 28 80000001 1
Sum-Asbr 1.1.1.1 2222 1216 28 80000001 1

AS External Database
Type LinkState ID AdvRouter Age Len Sequence Metric
External 10.0.0.0 1.1.1.1 3600 36  8000005E 1
External 8.8.8.8 1.1.1.1 360036 8000005E 1
External 1.1.1.1 1.1.1.1 3600 36 8000005E 1

ESW2 & Fospf IsdoRINAS External LSASTERIFET, agefEi/JVMEFI3600Z (A%, BERETF1.1
1.1, sequencelBiKiiR,
<SW2x>display ospf Isdb
OSPF Process 1 with Router ID 2.2.2.2
Link State Database
Area: 0.0.0.0
Type LinkState ID AdvRouter = Age Len Sequence Metric
Router 1.1.1.1 1114 164548 8000086D 0
Router 2.2.2.2 2222 334 48 8000001C 0
Network 10.0.0.1 1.1.1.1 352 32 8000035F 0
Sum-Net 20.0.0.0 2222 94 28 80000002 1
Sum-Net 1.1.1.1 2222 86 28 80000002 1
Area: 0.0.0.1
Type LinkState ID AdvRouter  Age Len Sequence Metric
Router 1.1.1.1 1.1.14 94 48 80000008 0
Router 2.2.2.2 2222 90 36 80000005 0
Network 20.0.0.2 1.1.1.1 86 32 80000003 0
Sum-Net 2.2.2.2 2222 94 28 80000002 0
Sum-Net 10.0.0.0 2222 94 28 80000002 1
Sum-Net 1.1.1.1 2222 94 28 80000002 1
Sum-Asbr 1.1.1.1 2222 1644 28 80000001 1
AS External Database
Type LinkState ID AdvRouter  Age Len Sequence Metric
External 10.0.0.0 1.1.1.1 3600 36  8000007D 1
External 8.8.8.8 1.1.1.1 360036 8000007D 1
External 1.1.1.1 1.1.1.1 3600 36 8000007D 1
<SW2x>display ospf Isdb
OSPF Process 1 with Router ID 2.2.2.2
Link State Database
Area: 0.0.0.0
Type LinkState ID AdvRouter = Age Len Sequence Metric
Router 1.1.1.1 1.1.14 1647 48 8000086D 0
Router 2.2.2.2 2222 336 48 8000001C 0
Network 10.0.0.1 1.1.1.1 354 32 8000035F 0
Sum-Net 20.0.0.0 2222 96 28 80000002 1
Sum-Net 1.1.1.1 2222 88 28 80000002 1
Area: 0.0.0.1
Type LinkState ID AdvRouter Age Len Sequence Metric



Router 1.1.1.1 1.1.1.1 96 48 80000008 0
Router 2.2.2.2 2222 92 36 80000005 0
Network 20.0.0.2 1.1.1.1 88 32 80000003 0
Sum-Net 2.2.2.2 2222 96 28 80000002 0
Sum-Net 10.0.0.0 2222 96 28 80000002 1
Sum-Net 1.1.1.1 2222 96 28 80000002 1
Sum-Asbr 1.1.1.1 2222 1646 28 80000001 1
AS External Database

Type LinkState ID AdvRouter Age Len Sequence Metric
External 10.0.0.0 1.1.1.1 10 36 8000007E 1
External 8.8.8.8 1.1.1.1 10 36 8000007E 1
External 1.1.1.1 1.1.1.1 10 36 8000007E 1

1ESW1_EEFospf IsdoRZINAS External LSASRERIFR, agedFBESAIEIK, —ENK/IME; AdvRouter
—HE/91.1.1.1; ESequence=BIEANERIR,

<SW1>display ospf Isdb
OSPF Process 11 with Router ID 1.1.1.1
Link State Database
Area: 0.0.0.0
Type LinkState ID AdvRouter  Age Len Sequence Metric
Router 1.1.1.1 1.1.141 135348 80000870 0
Router 2.2.2.2 2222 45 48 8000001F 0
Network 10.0.0.1 1.1.1.1 61 32 80000362 0
Sum-Net 20.0.0.0 2222 1506 28 80000004 1
Sum-Net 1.1.1.1 2222 1498 28 80000004 1

AS External Database
Type LinkState ID AdvRouter Age Len Sequence Metric

External 10.0.0.0 1.1.1.1 12 36 800001EA 1
External 8.8.8.8 1.1.1.1 12 36 800001EA 1
External 1.1.1.1 1.1.1.1 12 36 800001EA 1

<SW1>display ospf Isdb
OSPF Process 1 with Router ID 1.1.1.1
Link State Database

Area: 0.0.0.0
Type LinkState ID AdvRouter Age Len Sequence Metric
Router 1.1.1.1 1114 1356 48 80000870 0

Router 2.2.2.2 2222 48 48 8000001F 0
Network 10.0.0.1 1.1.1.1 64 32 80000362 0
Sum-Net 20.0.0.0 2222 1509 28 80000004 1
Sum-Net 1.1.1.1 2222 1501 28 80000004 1

AS External Database
Type LinkState ID AdvRouter  Age Len Sequence Metric

External 10.0.0.0 1.1.1.1 1 36 800001EB 1
External 8.8.8.8 1.1.1.1 1 36 800001EB 1
External 1.1.1.1 1.1.1.1 1 36 800001EB 1

AS External LSAEESZ/REINT :

SW3IEEISW1KIEARIAS External LSA, LSA LinkState ID 8.8.8.8, Advrouter IDJ31.1.1.1, SW3%KIL
iZLSA AdvRouter IDFIE S Router ID—#, INHIZLSARBES4M. BRAESIZEREEEZE
RIRIESS.8.8.8MIRRH, IATSIGIZLSARIage B /93600, ERRMELZ ., SESWILTEEIIZINB
A,

MSWIKEZEWHNLSARMEES=4ENBIZLSAEH (BFERT, FEfERsequenceflichecks
um, ageI3600MILSAHIAANEERT) , SWISER4ERZ LSA, RITFEFIS1EM1,
WMNRIMLLEREMAENIAS External LSASRERIFT, BERETE—IEHE, ZMBRAFEEERR
(ISR, BILAWIEHEN HEERE X iEgARouter IDMZE, EEXNOSPFFIEIREHITHEE.

EHRouter ID/HZRANIRE, EBEIE, OSPF Router ID AASHIE—,

{&M5ERouter IDRERBIRE A REER.

XFECFEMLSAEN: 1) ZLSARNAMISHESFIESHIRouter ID—2, 5&2) ZLSAJInetwork-
LSA, HLink State ID (Type 2 LSA Link State IDJDRAIPHENE ) FIESEAMEOIP—EL,

A self-originated

LSA is detected when either 1) the LSA& # 39;s Advertising Router isequal to the router& # 39;s own



Router ID or 2) the LSA is a network-LSA and its Link State ID is equal to one of the router& #39;s o
wn IP interface addresses.

KTWEIBSF=4ELSARIL IR

OSPFZRINEIBSFEMILSA, BLLHRISLARIESNT, SEMEMIZ LSA, REFFISIEMN1. Bt
BFHA: WN22ELSA, Hlink State IDFIESENMEOIP—E, {BRAdvRouterNEBES, HRFSEIZL
SAfageE /93600, FEEREIHIZILL,

Receiving self-originated LSAs

However, if the received self-originated LSA is newer than the last instance that the , router actually
originated, the router must take special action. The reception of such an LSA indicates that there are
LSAs in the routing domain that were originated by the router before the last time it was restarted.

In most cases, the router must then advance the LSA& # 39;s LS sequence number one past the rec
eived LS sequence number, and originate a new instance of the LSA.

It may be the case the router no longer wishes to originate the received LSA. Possible examples
include: 1) the LSA is a summary-LSA or AS-external-LSA and the router no longer has a(advertisabl
e) route to the destination, 2) the LSA is a network-LSA but the router is no longer Designated Router
for the network or 3) the LSA is a network-LSA whose Link State IDis one of the router&# 39;s own |
P interface addresses but whose Advertising Router is not equal to the router& # 39;s own Router ID (
this latter case should be rare, and it indicates that the router& # 39;s Router ID has changed since or
iginating the LSA). In all these cases, instead of updating the LSA, the LSA should beflushed from th
e routing domain by incrementing the received LSA& # 39;s LS age to MaxAge and reflooding
WEFIRTIEILSAR B EH
ERESMHT: WREsequence . checksums, agefEImaxageSiANEEFHILSA,

Determining which LSA is newer
An LSA is identified by its LS type, Link State ID andAdvertising Router. For two instances of the sa
me LSA, the LS sequence number, LS age, and LS checksum fields are used todetermine which ins
tance is more recent:
The LSA having the newer LS sequence number is more recent. If both instances have the same LS
sequence number, then: If the two instances have different LS checksums, then theinstance having t
he larger LS checksum (when considered as a 16-bit unsigned integer) is considered more recent.
Else, if only one of the instances has its LS age field setto MaxAge, the instance of age MaxAge is ¢
onsidered to be

more recent.
Else, if only one of the instances has its LS age field set

to MaxAge, the instance of age MaxAge is considered to be

more recent.
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