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show ip ospf -
show ip ospf interface -

R2- AGS#show ip ospf interface el
Et hernetO is up, line protocol is up

Internet Address 1.1.1.2 255.255.255.0, Area O

Process I D 1, Router ID 5.5.5.5, Network Type BROADCAST, Cost: 10

Transmit Delay is 1 sec, State BDR, Priority 1

Designated Router (ID) 6.6.6.6, Interface address 1.1.1.1

Backup Designated router (ID) 5.5.5.5, Interface address 1.1.1.2

Timer intervals configured, Hello 10, Dead 40, Wit 40, Retransmt 5
Hell o due in 0:00: 07

Nei ghbor Count is 1, Adjacent neighbor count is 1
(Adj acent with neighbor 6.6.6.6 (Designated Router

router-id OSPF oYl plasiwl; azgall 8,205 a>g0 Ll IP olsic el xyazi) (aolidVl dolull jues oS
Cisco CSCdi38380 oo ellasVl qunas 3,90 g1, T(1)12.0 )laoYl Cisco 108 ol (S amais o5 53l
8,20 oSs OSPF Router-id oYl plasiwl .o logleall (o a0 e Jaaxll (lagd ¢elxumall cMasll)

6D OSPF dyog) a>gall B 20 068y (Jliall 13D L5 .Lox, 0x13 i il 5D OSPF dylas) a>gall
110.10.10.10
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router ospf 100
router-id 10.10.10.10
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(OSPF Router with ID (10.10.10.10) (Process |ID 100
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.show ip ospf database router

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 O

LS age: 279

(Options: (No TCS-capability, DC

LS Type: Router Links

Link State ID: 1.1.1.1

For router links, the Link State ID is always the same as the !--- advertising router (next ---!
line). Advertising Router: 1.1.1.1 !--- This is the router ID of the router which created !---
this LSA. LS Seq Nunber: 8000001A Checksum OxA6FA Length: 48 Nunber of Links: 2 Link connected
to: another Router (point-to-point) !--- This line shows that this router (1.1.1.1) is a
neighbor !--- with 2.2.2.2. (Link 1 D) Neighboring Router ID: 2.2.2.2 (Link Data) Router
Interface address: 0.0.0.12 /--- In case of an unnumbered link, use the Management Information
!-—-- Base (MIB) II IfIndex value, which usually starts with 0. Nunber of TOS netrics: 0 TCS 0O
Metrics: 64 !--- This is the OSPF cost of the link that connects the two routers. Link connected
to: a Stub Network /--- This entry represents the Ethernet segment 4.0.0.0/8. (Link 1D)

Net wor k/ subnet nunber: 4.0.0.0 (Link Data) Network Mask: 255.0.0.0 Nunber of TOS netrics: 0 TOS
.0 Metrics: 10 !--- This is the OSPF cost of the Ethernet segment

8,20 05 auo JSuin aeill Jo=, ¥ 218 LOSPF Jbw (9 duwss a>gall 820 Olg>90 pastiuuy loxic
SLiST oW (lasd ¢alauall eMazll) CSCAU086789 (Laié ¢\olxumall cMasll) Cisco CSCAr61598 cliasi
o) (ladd oolxumall eVasll) elasVl wlosl dcgaxo JI Jaogll a8 .Leic §MVI9 6,50l wlg=gall ©lé 20
16,500l lezgall ©ld 20 o wlegs JUD .01® Cisco cllasi wld 20 Jo> adlol wlogles

aslniall ,50ll agoll 9,20 .1
OSPF- 4- DUP_RTRI D1: Detected router with duplicate%
router 1D 100.0.0.2 in area O

ol vy —ay wogall el 2Yladkioll (8 a>gall B 20 uis e seixy a>g0 ¢ OSPF cais—e il
A8 4290 W20 lg) ddlniall (9 wlgzgall gro> Ol o aST .1a,8 OSPF azg0 8,20 (oS,
LSA 4 ggill .2

OSPF- 4- DUP_RTRI D2: Detected router with duplicate%
router 1D 100.0.0.2 in Type-4 LSA advertised by 100.0.0.1
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OSPF- 4- DUP_RTRI D_AS Detected router with duplicate

router 1D 10.97.10.2 in Type-4 LSA advertised by 10.97.20.2
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Uzl
show ip ospf database asbr-summary ;0¥ jlaol, 28 .ASBR LSA _asls puwl Loyl LSA 4 gqill 8,2,
Jliall 13D 8 aingo o laS (03 (LSAS) Jswgll dll> o lidel adl ol

5,31 sblio L8 ASBR I Jsooll aslSol o,e oMol ASBR Summary LSAs (4 g45) clisl, ABR pgis

r2.2.2.2#show ip ospf database asbr-summary 1.1.1.1
(OSPF Router with ID (2.2.2.2) (Process ID 2
(Summary ASB Link States (Area O
LS age: 266
(Options: (No TCS-capability, DC

(LS Type: Sunmmary Links(AS Boundary Router
(Link State ID: 1.1.1.1 (AS Boundary Router address

ABR (Router 2.2.2.2) advertises that it knows how !--- to reach the ASBR (Router 1.1.1.1). ---!
Advertising Router: 2.2.2.2 LS Seq Nunber: 80000001 Checksum O0x935C Length: 28 Network Mask: /0
.TOS: 0 Metric: 64 !--- This is the cost of ABR to reach the ASBR
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(CPU) &S 10)l dxleall 62>9

r 4#show proc cpu | include OSPF
OSPF Hello 0O 0.68% 0.81% 1.38% 9945 473 4704 3
OSPF Router O 1.41% 1.62% 1.47% 9837 1012 9956 71

&l giog, 13® .OSPF JgSgi9,4 alle (CPU) a8 0 dxleo 62>9 JUd ( giludl Jliall (8 ziogo o3 oS
S0 4290 B 420 9l b,V HLsiwl (8 b las Jid ¢e8, ol vy
5T il 18 SPF dwoj)les colS I3] Lo a8 420 <l iy 1399 .show ip ospf statistics ;o1 jlaol, 48 .
Sligall 4o
r 4#show ip ospf statistics
Area 0: SPF al gorithm executed 46 tines

SPF cal culation tine

Delta T Intra D-Intra Summ D- Summ  Ext D- Ext Tot al Reason
, N 0 0 0 0 0 0 0 00: 01: 36

,R N 0 0 0 0 0 0 0 00: 01: 26
,R N 0 0 0 0 0 0 0 00: 01: 16
,R N 0 0 0 0 0 0 0 00: 01: 06
,R N 0 0 0 0 0 0 0 00: 00: 56
,R N 0 0 0 0 0 0 0 00: 00: 46
R, N, knbgvc 0 0 0 0 0 0 0 00: 00: 36
,R N 0 0 0 0 0 0 0 00: 00: 26
,R N 0 0 0 0 0 0 0 00: 00: 16
R N 0 0 0 0 0 0 0 00: 00: 06

Jiall (5 aogo 68 S (ulsi 10 JS aiy SPF Llw> éslel ol show ip ospf statistics oVl ziog,
S azga0ll ddlnio Guas 9 dSuine JUd .LSA aSuivg a>gall dawlys lgheiv pi . g:lull

Link ID

.show ip ospf database ;oY ,laol 65 .

r 4#show ip ospf database

(OSPF Router with ID (50.0.0.4) (Process ID 1

ADV
0x80000002
0x80000004
0x80000003
0x80000003
0x80000095
0x80000005

Link I D

Rout er
0x7E9D
0x2414
0x83D

0x5C24
OXAF63
0x86D5

0x8000007A OxABC7
33V o Sy Llel alubus 28,9 (diw 16 o,ac) &a>l LSA a>lg ol show ip ospf database ;oY1 gl
9 @l Loy LSA 13D o)l 323 gluwe sl WBysy ol glizs col LOSPF wlly 8aeld Luss (9 LSAs
S0 13 azg0ll B ,20 95y Ol 22Vl o .(50.0.0.6) 9,20 LMYl a>g0 B8 20 G cddlaiall uss
a>gall B 20 Lusi Ll sgizy s L3Vl azgall BLiss] Izl

.show ip ospf database jo¥l & Mo 0 a2l Jloll 13D aiog, .

(Router Link States (Area O
Age Seq# Checksum Li nk count
3 681 50.0.0.1 50.0.0.1
5 674 50.0.0.2 50.0.0.2
4 705 50.0.0.4 50.0.0.4
6 706 50.0.0.5 50.0.0.5
6 16 50.0.0.6 50.0.0.6
8 577 50.0.0.7 50.0.0.7
(Net Link States (Area O
ADV Rout er Age Seq# Checksum
6 50.0.0.6 192.168.2.6

r 4#show ip ospf database router adv-router 50.0.0.6

(OSPF Router with ID (50.0.0.4) (Process ID 1

(Router Link States (Area 0

(Options:

LS age:
(No TOS-capability,
LS Type:

11
DC

Rout er Links

Link State ID: 50.0.0.6



Advertising Router: 50.0.0.6
LS Seq Number: 800000C0
Checksum 0x6498

Length: 72

Number of Links: 4

Li nk connected to: a Transit Network
Link 1 D) Designated Router address: 192.168.2.6)
Link Data) Router Interface address: 192.168. 2. 6)
Number of TOS netrics: 0O
TOS 0 Metrics: 10

(Link connected to: another Router (point-to-point
Link ID) Neighboring Router ID: 50.0.0.7)
Link Data) Router Interface address: 192.168.0.21)
Nunmber of TOS netrics: O
TOS 0 Metrics: 64

Link connected to: a Stub Network
Link 1 D) Network/subnet number: 192.168.0. 20)
Li nk Data) Network Mask: 255.255.255. 252)
Nunber of TOS netrics: O
TOS 0 Metrics: 64

Link connected to: a Stub Network
Li nk 1 D) Network/subnet nunber: 50.0. 0. 6)
Li nk Data) Network Mask: 255.255.255. 255)
Nunber of TOS netrics: O
TOS 0 Metrics: 1

r 4#show ip ospf database router adv-router 50.0.0.6
(OSPF Router with ID (50.0.0.4) (Process ID 1
(Router Link States (Area O

LS age: 7

(Options: (No TOS-capability, DC

LS Type: Router Links

Link State ID: 50.0.0.6

Advertising Router: 50.0.0.6

LS Seq Number: 800000C7
The sequence number has increased. Checksum 0x4B95 Length: 96 Number of Links: 6 ---!
The number of links has increased although the network has been stable. Link connected ---!
to: a Stub Network (Link ID) Network/subnet number: 192.168.3.0 (Link Data) Network Mask:
255, 255. 255. 0 Nunber of TOS netrics: 0 TOS O Metrics: 10 Link connected to: another Router
(point-to-point) (Link ID) Neighboring Router ID: 50.0.0.5 (Link Data) Router Interface
address: 192.168.0.9 Nunber of TOS nmetrics: 0 TOS O Metrics: 64 Link connected to: a Stub
Net wor k (Link 1 D) Network/subnet nunber: 192.168.0.8 (Link Data) Network Mask:
255. 255. 255. 252 Nunber of TOS netrics: O TOS O Metrics: 64 Link connected to: another
Router (point-to-point) (Link I D) Neighboring Router ID: 50.0.0.2 (Link Data) Router
Interface address: 192.168.0.2 Nunber of TOS netrics: 0 TOS O Metrics: 64 Link connected
to: a Stub Network (Link ID) Network/subnet number: 192.168.0.0 (Link Data) Network Mask:
255, 255. 255. 252 Nunber of TGOS nmetrics: 0 TOS O Metrics: 64 Link connected to: a Stub
Net work (Link I D) Network/subnet number: 50.0.0.6 (Link Data) Network Mask: 255.255.255. 255
Nunber of TOS netrics: O TOS O Metrics: 1

Bl JoVI 21,3V zing,s .olbls, Yl 03® (e ey sill axgall Lle jgindl dliSad kS 825 i 3] .
Sl Ll 23V el laiy (OSPF 50.0.0.7 oL go azge dauwls, lglul ai LSA clag ol

oo Baxill lgdl Jsoslls wlezsall 03® e jsiell show ip 0spf oVl luol 8 .50.0.0.6 5 50.0.0.5
R39R6 pd Jliall 1id _9 .lg; LolxJl OSPF ag0 b ,20

show ip ospf<3
Routing Process "ospf 1" with ID 50.0.0.6



Supports only single TOS(TOS0) routes
Supports opaque LSA

r 6#show ip ospf
Routing Process "ospf 1" with ID 50.0.0.6
Supports only single TOS(TOS0) routes
Supports opaque LSA

JsSuiws OSPF JI (8 Iy ol JsSuiwdl cuaxd in order to ol beg router ospf | bogis o)l ool .

R6#show run | include router ospf
router ospf 1

router-id 50.0.0.6

| og- adj acency- changes

network 50.0.0.0 0.0.0.255 area 0
network 192.168.0.0 0.0.0.255 area O
network 192.168.2.0 0.0.0.255 area O

r 3#show run | begin router ospf
router ospf 1

| og- adj acency- changes

network 50.0.0.0 0.0.0.255 area 0
network 192.168.0.0 0.0.0.255 area 0
network 192.168.3.0 0.0.0.255 area 0

Lol gl &lSisall yui OSPF ddac Jiiss 63e] ais ol router-id oVl alj| cums « ol Jliall 3
2l ole (9 iy ol 0ess ol oyld gloiwl o i

.dulasll 2ol show ip ospf_oVlg clear ip ospf 1 process ,oVl jlaol o5 .

r 3#clear ip ospf 1 process
Reset OSPF process? [no]: y

r 3#show ip ospf
Routing Process "ospf 1" with ID 50.0.0.6
Supports only single TOS(TOS0) routes
Supports opaque LSA

.)ej'a_,_wﬁ.éngl_gstlﬂy.&wldquéa.by_g.alp{
.oylall cuaxs in order to Lol ip int Lo el o0l

r3#show ip int brie

Interface | P- Addr ess OK? Met hod Status Pr ot ocol
Et hernet 0/ 0 192.168.3.1 YES NVRAM up up
Serial 1/0 192.168.0.2 YES NVRAM up up
Serial 2/0 192.168.0.9 YES NVRAM up up
Loopback0 unassi gned YES NVRAM up up
Loopback1l 50.0.0.6 YES NVRAM up up

The highest Loopback IP address ---!
08 9l «ely awolz)l OSPF aSuis (9 2,8 azgall e aigSs i gliwl el ol o 25T calSinall guzuail
OSPF a>g0 (4655 209 o <router-id <ip address ,oVl plasiwl cub JSuiy id-a>gall (68
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ol yosel Jleill e oo gias show ip route ,oVl lusl @8 .1
r 5#show ip route 120.0.0.0

Routing entry for 120.0.0.0/16, 1 known subnets

O E2 120.0.0.0 [110/20] via 192.168.0.9, 00:00:03, Serial2/0

r 5#show ip route 120.0.0.0
Network not in table %
r5#

Show ip JoVl jlasly cuad 131 .LSA il o5 28 S I3] low gaxill OSPF olly sacld le 6,k gl .2
950.0.0.6 «g>90 dauwlgs alliw] piy LSA ol x5 wild o (9 ol sac ospf database
oS Sy i aiagd ol >V dbg>e0 OIS ol (W JBoYl jae I ok 131.50.0.7

r 5#show ip ospf database | begin Type-5

Type-5 AS External Link States
Link 1D ADV Rout er Age Seq# Checksum Tag
0x80000001 OXE10E O 2598 50.0.0.6 120.0.0.0
0x80000105 0xD019 O 13 50.0.0.7 120.0.0.0
r 5#show ip ospf database begin Type-5

Type-5 AS External Link States
Link 1D ADV Rout er Age Seq# Checksum Tag
0x80000001 OXE1O0E O 2599 50.0.0.6 120.0.0.0
0x80000105 0xD019 O 14 50.0.0.7 120.0.0.0
r 5#show ip ospf database begin Type-5

Type-5 AS External Link States
Link 1D ADV Rout er Age Seq# Checksum Tag
0x80000001 OXEI10E O 2600 50.0.0.6 120.0.0.0
0x80000106 0x6F6 0 3601 50.0.0.7 120.0.0.0
r 5#show ip ospf database begin Type-5

Type-5 AS External Link States
Link 1D ADV Rout er Age Seq# Checksum Tag
0x80000001 OXxE10E O 2602 50.0.0.6 120.0.0.0
r 5#show ip ospf database begin Type-5

Type-5 AS External Link States



Link 1D ADV Rout er Age Seq# Checksum Tag
0x80000001 OXE10E O 2603 50.0.0.6 120.0.0.0
r 5#

098y sl 50.0.07 o cualiw] 0oy 0l LSAS J Lubuidl 08,1 JI o das 13] Ly ,& Solw Lyl la>Ys .3
50.0.0.7 o0 5,3V (LSA) dslaioll bls )Vl dl> obMel o aoMiwl iy b @21 2155 zlbuws oMY
litiwsd (a>19 o (9 ol éac router 50.0.0.79 show ip ospf database oVl jlaol cwad 13
Jloll 13D 8 2i090 98 oS aC puy oYY

r 5#show ip ospf database adv-router 50.0.0.7
(OSPF Router with ID (50.0.0.5) (Process ID 1
(Router Link States (Area 0

Link ID ADV Rout er Age Seq# Checksum Li nk count
0x8000000D OxDF45 6 307 50.0.0.7 50.0.0.7

Type-5 AS External Link States

Link 1D ADV Rout er Age Seqg# Checksum Tag
0x8000011B 0xA42F 0 9 50.0.0.7 120.0.0.0

r 5#show ip ospf database network adv-router 50.0.0.7

(OSPF Router with ID (50.0.0.5) (Process ID 1
r 5#show ip ospf database network adv-router 50.0.0.7

(OSPF Router with ID (50.0.0.5) (Process ID 1
a2V e 3T 65 oo alSuin JUd ol 91 8,8, Hluall Ol bl .o sl L3Vl L3V 3D o,y V
.OSPF Jlxo J3 S0 a>g0 W9 20
50.0.0.7 dlawlgs Lic leall 4,1 LSA oS Lo =) show ip ospf database joVl laol 08 .4

r 5#show ip ospf database external adv-router 50.0.0.7
(OSPF Router with ID (50.0.0.5) (Process ID 1
Type-5 AS External Link States

Delete flag is set for this LSA
(LS age: MAXAGE(3600
(Options: (No TOS-capability, DC
LS Type: AS External Link
( Link State ID: 120.0.0.0 (External Network Nunber
Advertising Router: 50.0.0.7
LS Seq Nunmber: 80000136
Checksum O0xA527
Length: 36
Net wor k Mask: /16
(Metric Type: 2 (Larger than any link state path
TOS: 0O
Metric: 16777215
Forward Address: 0.0.0.0
External Route Tag: O

r 5#show ip ospf database external adv-router 50.0.0.7

(OSPF Router with ID (50.0.0.5) (Process ID 1
r 5#

&>, 15 LSA 8,8 s 0lei 10 JS LS,y SPF ol Lisy X .l oo g8l SPF Llus Llwl g21, .5
w8 SPF ol s wil «@8lg)l (99 (5 £93)



r 5#show ip ospf statistic
Area 0: SPF al gorithmexecuted 2 tines

SPF calculation tine
Delta T Intra D-Intra Summ D- Sunm Ext D- Ext Tot al Reason
0 0 0 0 00: 47: 23
00: 46: 33
00: 33: 21
00: 32: 05
00: 10: 13
00: 10: 03
00: 09: 53
00: 09: 43
00: 09: 33
0 0 0 00: 09: 23

ABR).) aSuidly abaiall o3l la>g e 58l .alll aslaiall 2515 gés dlSuinall ol 89,200l (09 .6
Slaoly @8 .OSPF 0 aslaio e s,31 @blio e 9,01 o a0 le Jowaxll ABR 2 azg0 J| Telnet
.show ip ospf database network adv-routery show ip ospf border-routers oVl

r 2#show ip ospf border-routers

a3
)
Z

Y :
2] 2]
Z Z
X X X O X X X X X X
el elNelNeNeNeNe N Neo)
el elNeNeNeNeNeNeo)
el elNelNeNeNeNe N Neo)
[elelNelNeNeNeNe N Neo)
el elNelNeNeNeNe N Neo)
el elNeNeNeNeNeNe N Ne)
lolelNelNeNe o Neo N Neo)

OSPF Process 1 internal Routing Table
Codes: i - Intra-area route, | - Inter-area route

i 50.0.0.7 [20] via 192.168.2.1, Ethernet0/0, ASBR, Area 1, SPF 25

r 2#show ip ospf database network adv-router 50.0.0.7
(OSPF Router with ID (50.0.0.2) (Process ID 1
(Net Link States (Area 1

Routing Bit Set on this LSA
LS age: 701
(Options: (No TOS-capability, DC
LS Type: Network Links
(Link State ID: 192.168.1.2 (address of Designated Router
Advertising Router: 50.0.0.7
LS Seq Number: 80000001
Checksum 0xBC6B
Lengt h: 32
Net wor k Mask: /24
Attached Router: 50.0.0.7
Attached Router: 50.0.0.1

S0V lasly 68 .6 azgall oSy ol Wy 50.0.0.1 Jio lewss LAN éSuiv e 39290 wuzall azgall .7
.show ip ospf
r 6#show ip ospf
Routing Process "ospf 1" with ID 50.0.0.7
Supports only single TOS(TOS0) routes
Supports opaque LSA
.1t is an autononobus system boundary router

alSinall auzai) diwall 138 (9 d,a)l dSuidl puwd | g5l i bl azgall Lo jgiall 5,20y .8

LSA 10.XX.0 8,20 auuo _J] 60500 dasll 5385 :OSPF-4-FLOOD_WARY, :llasyl alluw,
10.40.0.0 dalnin)l , 5 type-5 adv-rtr 10.40.x.x

LSA 10.35.70.4 type-5 adv-rtr 10.40.0.105 60500 : OSPF-4- FLOOD_WAR UaxJl dllw, 8l pi
.10.40.0.0
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