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- Router1.1.1.1

. Router2.2.2.2
- Router3.3.3.3

Router1.1.1.1

Current configuration

host name Routerl1.1.1.1

i nterface LoopbackO
ip address 1.1.1.1 255.0.0.0

interface Ethernet2/0/0
ip address 4.0.0.1 255.0.0.0

interface Serial2/1/0
ip address 5.0.0.1 255.0.0.0

router ospf 2
network 4.0.0.0 0.255.255.255 area 0
network 5.0.0.0 0.255.255.255 area 1

area 1 virtual-link 3.3.3.3
l--- Area 1l is the transit area. !--- |IP address 3.3.3.3
is the router !'--- |ID of the router between Area 1 !---

and Area 2 (Router3.3.3.3). See !--- the next Note. end
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F:OSPFI—Z2DREEE. BEITDHEFERYIATEADIPTZRLA, FLEEHEADIL—
TNV FRLATE, L—ZIDIF, 7— R NEFELIZ OSPF 7O ANEEBBFICOXAITES
hEdT, IL—2ID#BETHIZIFE. showip ospfinterface AX > REFERALE T,

Router2.2.2.2

Current configuration

host nane Router2.2.2.2

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 poi nt-to-point
ip address 6.0.0.2 255.0.0.0

router ospf 2

network 6.0.0.0 0.255.255.255 area 1
network 5.0.0.0 0.255.255.255 area 1
end
Router3.3.3.3

Current configuration
host nane Router3.3.3.3

i nterface LoopbackO
ip address 3.3.3.3 255.0.0.0

interface Ethernet0/0
ip address 12.0.0.3 255.0.0.0

interface ATM2/0.20 point-to-point
ip address 6.0.0.3 255.0.0.0

router ospf 2
network 12.0.0.0 0.255.255.255 area 2
network 6.0.0.0 0.255.255.255 area 1

area 1 virtual-link 1.1.1.1
l--- Area 1l is the transit area. !--- |IP address 1.1.1.1
is the router !'--- |ID of the router between Area 1 !---

and Area 0 (Routerl1.1.1.1). end
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Routerl.1. 1. 1#show ip route ospf !--- CQutput suppressed. O 6.0.0.0/8 [110/65] via 5.0.0. 2,
00: 38:12, Serial2/1/0 OIlA 12.0.0.0/8 [110/75] via 5.0.0.2, 00:38:02, Serial2/1/0

Rout er2. 2. 2. 2#show i p route ospf !--- Qutput suppressed. OIA 4.0.0.0/8 [110/74] via 5.0.0.1,
00: 38:08, Serial0/1/0 OIlA 12.0.0.0/8 [110/11] via 6.0.0.3, 00:38:12, ATML/0.20 !--- This is the
route in this exanple. Router3.3.3.3#show ip route ospf !--- Qutput suppressed. O 4.0.0.0/8

[110/75] via 6.0.0.2, 00:38:18, ATM2/0.20 O 5.0.0.0/8 [110/65] via 6.0.0.2, 00:38:28, ATM2/0.20
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T BR—ADEY hI)—J BWHILSA COVTOEMERERT TS,
- show ip ospf database [summary] [self-originate] : ( A—AJ) IL—ZHS5D ) BS 4R LSA
NDHERRLET,

OSPF F—ZX—ADRKRE

T, COXRY ND—IREBENOIFAEIC show ip ospf database 1Y > RZEHK1T9 5 & OSPF
F—BAR—ANEDLSILBEDIHIPZERLET,

Routerl.1.1. 1#show i p ospf database OSPF Router with ID (1.1.1.1) (Process ID 2) Router Link
States (Area 0) Link I D ADV Router Age Seq# ChecksumLink count 1.1.1.1 1.1.1.1 919 0x80000003
OxD5DF 2 3.3.3.3 3.3.3.3 5 (DNA) 0x80000002 0x3990 1 Sunmary Net Link States (Area 0) Link ID
ADV Rout er Age Seq# Checksum 5.0.0.0 1.1.1.1 1945 0x80000002 OxAA48 5.0.0.0 3.3.3.3 9 (DNA)
0x80000001 0x7A70 6.0.0.0 1.1.1.1 1946 0x80000002 0xA749 6.0.0.0 3.3.3.3 9 (DNA) 0x80000001
OXEA3F 12.0.0.0 3.3.3.3 9 (DNA) 0x80000001 OxF624 Router Link States (Area 1) Link ID ADV Router
Age Seq# ChecksumLink count 1.1.1.1 1.1.1.1 1946 0x80000005 OxDDA6 2 2.2.2.2 2.2.2.2 10
0x80000009 0x64DD 4 3.3.3.3 3.3.3.3 930 0x80000006 0xA14C 2 Summary Net Link States (Area 1)
Link | D ADV Router Age Seqg# Checksum 4.0.0.0 1.1.1.1 1947 0x80000002 0x9990 4.0.0.0 3.3.3.3 911
0x80000001 OxEBF5 12.0.0.0 1.1.1.1 913 0x80000001 OxBF22 12.0.0.0 3.3.3.3 931 0x80000001 OxF624
Rout er 2. 2. 2. 2#show i p ospf database OSPF Router with ID (2.2.2.2) (Process ID 2) Router Link
States (Area 1) Link I D ADV Router Age Seq# Checksum Link count 1.1.1.1 1.1.1.1 1988 0x80000005
OxDDA6 2 2.2.2.2 2.2.2.2 50 0x80000009 0x64DD 4 3.3.3.3 3.3.3.3 969 0x80000006 0xA14C 2 Summary
Net Link States (Area 1) Link I D ADV Router Age Seq# Checksum 4.0.0.0 1.1.1.1 1988 0x80000002
0x9990 4.0.0.0 3.3.3.3 950 0x80000001 OxEBF5 12.0.0.0 1.1.1.1 955 0x80000001 0xBF22 12.0.0.0
3.3.3.3 970 0x80000001 OxF624 Router3.3.3.3#show i p ospf database OSPF Router with ID (3.3.3.3)
(Process ID 2) Router Link States (Area 0) Link ID ADV Router Age Seqg# Checksum Li nk count
1.1.1.1 1.1.1.1 6 (DNA) 0x80000003 OxD5DF 2 3.3.3.3 3.3.3.3 977 0x80000002 0x3990 1 Summary Net
Link States (Area 0) Link I D ADV Router Age Seq# Checksum 5.0.0.0 1.1.1.1 1027 (DNA) 0x80000002
0xAA48 5.0.0.0 3.3.3.3 986 0x80000001 0x7A70 6.0.0.0 1.1.1.1 1027 (DNA) 0x80000002 O0xA749
6.0.0.0 3.3.3.3 987 0x80000001 OxEA3F 12.0.0.0 3.3.3.3 987 0x80000001 0xF624 Router Link States
(Area 1) Link I D ADV Router Age Seq# Checksum Link count 1.1.1.1 1.1.1.1 2007 0x80000005 OxDDA6
2 2.2.2.2 2.2.2.2 68 0x80000009 0x64DD 4 3.3.3.3 3.3.3.3 987 0x80000006 0xAl4C 2 Summary Net
Link States (Area 1) Link I D ADV Router Age Seq# Checksum 4.0.0.0 1.1.1.1 2007 0x80000002 0x9990
4.0.0.0 3.3.3.3 967 0x80000001 OxEBF5 12.0.0.0 1.1.1.1 973 0x80000001 OxBF22 12.0.0.0 3.3.3.3
987 0x80000001 0xF624 Router Link States (Area 2) Link ID ADV Router Age Seq# Checksum Li nk
count 3.3.3.3 3.3.3.3 987 0x80000003 OxCF5 1 Sunmary Net Link States (Area 2) Link | D ADV Router
Age Seq# Checksum 4.0.0.0 3.3.3.3 968 0x80000001 OxEBF5 5.0.0.0 3.3.3.3 988 0x80000001 0x7A70
6.0.0.0 3.3.3.3 988 0x80000001 OxEA3F

R ORBUTEZE NI LSAICIE, DoNotAge A7’ arfHad &l EELTLKEEY
REVORBTFNY REBRORS IZEDIhET,

Routerl.1.1. 1#show i p ospf database router 1.1.1.1 OSPF Router with ID (1.1.1.1) (Process ID 2)
Router Link States (Area 0) LS age: 1100 Options: (No TOS-capability, DC) LS Type: Router Links
Link State ID: 1.1.1.1 !--- For router links, Link State IDis always the sane as the
Advertising Router. Advertising Router: 1.1.1.1 !--- This is the router ID of the router that
created this LSA. LS Seq Nunber: 80000003 Checksum OxD5DF Length: 48 Area Border Router !---
Bit Bin the router LSA indicates that this router is an ABR Number of Links: 2 !--- There are
two links in Area 0. Link connected to: a Virtual Link (Link ID) Neighboring Router ID: 3.3.3.3
l--- Router ID of the neighbor on the other end of the virtual link. (Link Data) Router
Interface address: 5.0.0.1 !--- The interface that this router uses to send packets to the

nei ghbor. Number of TOS netrics: 0 TOS O Metrics: 65 !--- The metric cones fromthe cost for
this router to reach the neighboring router: !--- the ATMIlink has a cost of 1 and the serial
link has a cost of 64. Link connected to: a Stub Network !--- This represents the Ethernet
segnment 4.0.0.0/8. (Link ID) Network/subnet nunmber: 4.0.0.0 (Link Data) Network Msk: 255.0.0.0
Number of TOS netrics: 0 TOS O Metrics: 10 Router Link States (Area 1) LS age: 122 Options: (No
TOS-capability, DC) LS Type: Router Links Link State ID: 1.1.1.1 Advertising Router: 1.1.1.1 LS
Seq Nunber: 80000006 Checksum OxDBA7 Length: 48 Area Border Router Nunber of Links: 2 I---
There are two links in Area 1. Link connected to: another Router (point-to-point) (Link ID)

Nei ghboring Router ID: 2.2.2.2 (Link Data) Router Interface address: 5.0.0.1 Nunber of TOS
nmetrics: 0 TOS O Metrics: 64 Link connected to: a Stub Network (Link I D) Network/subnet numnber:



5.0.0.0 (Link Data) Network Mask: 255.0.0.0 Number of TOS metrics: 0 TCS O Metrics: 64
Routerl.1.1. 1#show i p ospf database router 2.2.2.2 OSPF Router with ID (1.1.1.1) (Process ID 2)
Router Link States (Area 1) LS age: 245 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: 80000009 Checksum 0x64DD
Length: 72 Number of Links: 4 !--- There are four links in Area 1. 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 Nunber of TOS netrics: 0 TOS O Metrics: 1 Link connected to: a Stub Network
(Link 1 D) Network/subnet nunber: 6.0.0.0 (Link Data) Network Mask: 255.0.0.0 Nunmber of TOS
metrics: 0 TOS O Metrics: 1 Link connected to: another Router (point-to-point) (Link ID)

Nei ghboring Router ID: 1.1.1.1 (Link Data) Router Interface address: 5.0.0.2 Nunber of TCOS
metrics: 0 TOS O Metrics: 64 Link connected to: a Stub Network (Link | D) Network/subnet numnber:
5.0.0.0 (Link Data) Network Mask: 255.0.0.0 Number of TOS metrics: 0 TCS O Metrics: 64
Routerl.1.1. 1#show i p ospf database router 3.3.3.3 OSPF Router with ID (1.1.1.1) (Process ID 2)
Router Link States (Area 0) Routing Bit Set on this LSA LS age: 5 (DoNot Age) Options: (No TOS-
capability, DC) LS Type: Router Links Link State ID: 3.3.3.3 Advertising Router: 3.3.3.3 LS Seq
Nurber: 80000002 Checksum 0x3990 Length: 36 Area Border Router Number of Links: 1 !--- There is
one link in Area 0. Link connected to: a Virtual Link (Link I1D) Neighboring Router ID: 1.1.1.1
(Link Data) Router Interface address: 6.0.0.3 Nunber of TOS netrics: 0 TOS O Metrics: 65 Router
Link States (Area 1) Routing Bit Set on this LSA LS age: 1137 Options: (No TCS-capability, DC)
LS Type: Router Links Link State ID: 3.3.3.3 Advertising Router: 3.3.3.3 LS Seq Nunber: 80000006
Checksum OxA14C Length: 48 Area Border Router Nunber of Links: 2 !--- There are two links in
Area 1. Link connected to: another Router (point-to-point) (Link ID) Neighboring Router |D:
2.2.2.2 (Link Data) Router Interface address: 6.0.0.3 Nunber of TOS nmetrics: 0 TOS 0 Metrics: 1
Li nk connected to: a Stub Network (Link ID) Network/subnet nunmber: 6.0.0.0 (Link Data) Network
Mask: 255.0.0.0 Number of TOS netrics: 0 TOS O Metrics: 1

TUOZO0O(REIUO)H)ICUONFHB 7%, Routerd.3.33 EEE%Z ABRERBLET, TN
R, 120000HYV—ISAZIVT1ETIUTOICERLET, hik, show ip ospf
database summary N> RERITLEEZEICRRTEEXT,

Rout er 3. 3. 3. 3#show i p ospf database sunmary 12.0.0.0 OSPF Router with ID (3.3.3.3) (Process ID
2) Summary Net Link States (Area 0) LS age: 1779 Options: (No TOS-capability, DC) LS Type:
Sunmmary Links(Network) Link State ID: 12.0.0.0 (summary Network Nunmber) Advertising Router:
3.3.3.3 LS Seq Nunber: 80000001 Checksum OxF624 Length: 28 Network Mask: /8 TCS: 0 Metric: 10
Summary Net Link States (Area 1) LS age: 1766 Options: (No TOS-capability, DC) LS Type: Summary
Li nks(Network) Link State ID: 12.0.0.0 (sumary Network Nunber) Advertising Router: 1.1.1.1 LS
Seq Nunber: 80000001 Checksum OxBF22 Length: 28 Network Mask: /8 TOS: O Metric: 75 LS age: 1781
ptions: (No TOS-capability, DC LS Type: Summary Links(Network) Link State ID: 12.0.0.0
(summary Networ k Number) Advertising Router: 3.3.3.3 LS Seq Number: 80000001 Checksum OxF624
Length: 28 Network Mask: /8 TOS: 0 Metric: 10

F/. Router3.333RITUF70ETUT 1 HASFEFENLEIXNTOBHRICHLT, TUTF2I(C
HI1)—LSA ZEKLET,

Rout er 3. 3. 3. 3#show i p ospf dat abase summary self-originate OSPF Router with ID (3.3.3.3)
(Process ID 2) Sunmary Net Link States (Area 0) LS age: 155 Options: (No TGCS-capability, DC) LS
Type: Sunmary Links(Network) Link State ID: 5.0.0.0 (sunmary Network Number) Advertising Router:
3.3.3.3 LS Seq Nunber: 80000002 Checksum O0x7871 Length: 28 Network Mask: /8 TCS: 0 Metric: 65
LS age: 155 Options: (No TOS-capability, DC) LS Type: Summary Links(Network) Link State |D:
6.0.0.0 (summary Network Nunber) Advertising Router: 3.3.3.3 LS Seq Nunber: 80000002 Checksum
OxE840 Length: 28 Network Mask: /8 TOS: O Metric: 1 LS age: 156 Options: (No TOS-capability, DC)
LS Type: Sunmary Links(Network) Link State ID: 12.0.0.0 (summary Network Nunber) Adverti sing
Router: 3.3.3.3 LS Seq Nunber: 80000002 Checksum OxF425 Length: 28 Network Mask: /8 TCS: O
Metric: 10 Summary Net Link States (Area 1) LS age: 157 Options: (No TOS-capability, DC) LS
Type: Sunmary Links(Network) Link State ID: 4.0.0.0 (sunmary Network Number) Advertising Router:
3.3.3.3 LS Seq Nunber: 80000002 Checksum OxE9F6 Length: 28 Network Mask: /8 TCS: 0 Metric: 75
LS age: 165 Options: (No TOS-capability, DC) LS Type: Summary Links(Network) Link State ID:
12.0.0.0 (summary Network Nunber) Advertising Router: 3.3.3.3 LS Seq Nunber: 80000002 Checksum
OxF425 Length: 28 Network Mask: /8 TOS: O Metric: 10 Sunmary Net Link States (Area 2) LS age:
167 Options: (No TGCS-capability, DC) LS Type: Summary Links(Network) Link State ID: 4.0.0.0
(summary Networ k Number) Advertising Router: 3.3.3.3 LS Seq Number: 80000002 Checksum OxE9F6
Length: 28 Network Mask: /8 TOS: O Metric: 75 LS age: 168 Options: (No TGCS-capability, DC) LS
Type: Sunmary Links(Network) Link State ID: 5.0.0.0 (sunmary Network Number) Advertising Router:
3.3.3.3 LS Seq Nunber: 80000002 Checksum O0x7871 Length: 28 Network Mask: /8 TCS: 0 Metric: 65



LS age: 168 Options: (No TOS-capability, DC) LS Type: Summary Links(Network) Link State |D:
6.0.0.0 (summary Network Nunber) Advertising Router: 3.3.3.3 LS Seq Nunber: 80000002 Checksum
OxE840 Length: 28 Network Mask: /8 TOS: 0 Metric: 1
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Output Interpreter Tool ( OIT ) (BRI —HEHR ) Tk, BED show IY¥ > RAFFHR—K&Eh
TVWET, OITZEAL T, show AN RHI OB ZRTITEET,

E:debug ANV REFEATSHEIIC, Tdebug AN ROEEXERH. 25BL T EEV,

. debug ip ospf adj : OSPF OB ZEBEAROBEITLFUMICEET DI AR MNERTLET,
N—ZFBZERERICAY, B VERRICEREBU IV ZBUTLSA ZRBLET, IL—2&
LSA, &7zl debugipospfadj AN ROEHZF/ND &, BHEZEBEREZMWIBTEET,

Rout er 3. 3. 3. 3#
May 26 17:25:03.089: OSPF: Rcv hello from1.1.1.1 area O from OSPF_VL3 5.0.0.1
May 26 17:25:03.091: OSPF: 2 Way Communication to 1.1.1.1 on OSPF_VL3, state 2WAY
May 26 17:25:03.091: OSPF: Send DBD to 1.1.1.1 on OSPF_VL3
seq 0xD1C opt 0x62 flag Ox7 len 32
May 26 17:25:03.135: OSPF: End of hello processing
May 26 17:25:03.139: OSPF: Rcv DBD from1.1.1.1 on OSPF_VL3
seq 0x1617 opt 0x22 flag O0x7 len 32
nmu O state EXSTART
May 26 17:25:03.175: OSPF: First DBD and we are not SLAVE
May 26 17:25:03.179: OSPF: Rcv DBD from1.1.1.1 on OSPF_VL3
seq OxD1C opt 0x22 flag 0x2 len 172
nmu O state EXSTART
May 26 17:25:03.183: OSPF: NBR Negotiation Done. W are the MASTER
May 26 17:25:03.189: OSPF: Send DBD to 1.1.1.1 on OSPF_VL3
seq OxD1D opt 0x62 flag 0x3 len 172
May 26 17:25:03.191: OSPF: Database request to 1.1.1.1
May 26 17:25:03.191: OSPF: sent LS REQ packet to 5.0.0.1, length 36
May 26 17:25:03.263: OSPF: Rcv DBD from1.1.1.1 on OSPF_VL3
seq OxD1D opt 0x22 flag OxO |len 32
nu O state EXCHANGE
May 26 17:25:03.267: OSPF: Send DBD to 1.1.1.1 on OSPF_VL3
seq OxD1E opt 0x62 flag Ox1 |len 32
May 26 17:25:03.311: OSPF: Rcv DBD from1.1.1.1 on OSPF_VL3
seq OxD1E opt 0x22 flag OxO |len 32
nu O state EXCHANGE
May 26 17:25:03.311: OSPF: Exchange Done with 1.1.1.1 on OSPF_VL3
May 26 17:25:03.315: OSPF: Synchronized with 1.1.1.1 on OSPF_VL3, state FULL
May 26 17:25:03.823: OSPF: Build router LSA for area O,
router 1D 3.3.3.3, seq 0x80000029
May 26 17:25:03.854: OSPF: Dead event ignored for 1.1.1.1 on demand circuit OSPF_VL3

Rout er 3. 3. 3. 3#show i p ospf nei ghbor Neighbor ID Pri State Dead Tinme Address Interface 2.2.2.2 1
FULL/ - 00:00:38 6.0.0.2 ATM2/0. 20 Router3.3.3.3#show ip ospf virtual-links Virtual Link
OSPF_VL3 to router 1.1.1.1 is up Run as demand circuit DoNot Age LSA allowed. Transit area 1, via
interface ATM2/0.20, Cost of using 65 Transmt Delay is 1 sec, State PO NT_TO PO NT, Ti ner
intervals configured, Hello 10, Dead 40, Wait 40, Retransnmit 5 Hello due in 00:00: 01 Adjacency
State FULL (Hell o suppressed) Index 1/2, retransm ssion queue |length 0, nunber of retransm ssion
0 First Ox0(0)/0x0(0) Next 0xO(0)/0xO(0) Last retransm ssion scan length is O, maximumis 0 Last
retransmi ssion scan tine is 0 nsec, maximumis O nsec


https://www.cisco.com/cgi-bin/Support/OutputInterpreter/home.pl
//tools.cisco.com/RPF/register/register.do
//www.cisco.com/en/US/tech/tk801/tk379/technologies_tech_note09186a008017874c.shtml

show ip ospf neighbor X ROE LT, RAED IV LOBZEERENRRENBEVEIER
LTLKEEY, ChsZzBRIBHE—DFERF., L—XLSAZSRL., BHZERIrEMTE
e& &2 debug AV RZH#EFE T 5. show ip ospf virtual-links AN REHKITIBHETT,

B 18 #§

.OSPF TUZHLTEED VML

- {R#8 ) > U T D OSPF FBEIERTE

. OSPF ZfEMA L 7= GRE b > %)L over IPSec DF&E
- show ip ospf interface X > R ® H H KR

. OSPF @B IV TFAOASPIL— b ZEMRT D5

. OSPF F—2ZXR—ADEHHA R

. OSPF LB HYR—b R— (HEEE)
APIL=TFT142J 7O INCHTDIHR—N R=D
PLU—TFTAITICETRIYR—K R—=D

- TO_HAILYR—BE REI XD - Cisco Systems



//www.cisco.com/en/US/tech/tk365/technologies_tech_note09186a0080094aaa.shtml?referring_site=bodynav
//www.cisco.com/en/US/tech/tk365/technologies_configuration_example09186a00800946bd.shtml?referring_site=bodynav
//www.cisco.com/en/US/tech/tk583/tk372/technologies_configuration_example09186a00800a43f6.shtml?referring_site=bodynav
//www.cisco.com/en/US/tech/tk365/technologies_tech_note09186a0080094056.shtml?referring_site=bodynav
//www.cisco.com/en/US/tech/tk365/technologies_configuration_example09186a00801ec9ed.shtml?referring_site=bodynav
//www.cisco.com/en/US/tech/tk365/technologies_white_paper09186a0080094202.shtml?referring_site=bodynav
//www.cisco.com/en/US/tech/tk365/tk480/tsd_technology_support_sub-protocol_home.html?referring_site=bodynav
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