zy
il
i
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BH1: XRYRND—DI BATODZAIYVTF

BH2: FATNVODOEYRNTYTTHES T RLANE)HTSHhTWVS

R

BH3: RAVKNY—KRAVKN VIO RABEES XD Y —FY NEEBY TR Y MCEE
=EhTWV2

FR4: —ANEBEEBDICES—FRIESHY)

FRR K

FERS5: ZN XV 1BEQ7L—LJL—RBICH TS PVC OYIME

BHG6: 777—F AT FRLAAAFIN—PERTEFBEIATVS

ER7: BHVAMII—bZTOYFILTVS

FRR K

BS:EE K

B=

Open Shortest Path First (OSPF ) ZERAT2BRICEA<RESNBBEEL T, F—XR—ALLF
ELTVBIIL—KFN—TFT 120 7= LICERRENED, EVSRENFHYET, CORBE
., BEAEDHE, OSPF F— AR —RILFK—BHNELTVWREDIC, L—FT12T 7=T)
CIL—RZEMTEBVCEILRYRELET, CORBIRETDE, Z<DHE, T—ENX
—ADVODAT—N FRNZA XX M (LSA) MSEZEIZ Adv Router is not-reachable &\ 5
XV E—2 (LSAET RNZRADTLTVWBIIL—ZIZ, OSPF BHTREETELRVWEVSE
K ) ARRENET, RIZHZRLET,

Adv Router is not-reachabl eLS age: 4180ptions: (No TOS-capability, DC)LS Type: Router LinksLink
State I D 172.16. 32. 2Advertising Router: 172.16.32.2LS Seq Number: 80000002Checksum
OxFA63Lengt h: 60 Nunber of Links: 3

COBRBEICREVSOADEEANZEZShETH, HRE-RNBORREDNRY A, Kk bRO
SOWIRTY, RESMEESNT, OSPF F—EXR—ADF—HAEEEhBDE, L—TFT127
T—7NLNCIL— R HFRTRENDLSIIBYET, CORFIXDINTR, F—ER—RAILFT—H
ZELSTHRMEOHD VS D2ADERICOVTHALET,

CORFIXNOHAT, OSPF OEERREICEAET NS IV RIZIE, show ip ospf
interface, ip ospf database router, show ip ospf neighbor, & &7 show ip ospf database
external BmENFHYWET, ZfFEAD Cisco FNAANSOOAN ROEHTF—ENFHNhiFE, Z2F
AUTEBENGBEXBEZRRTEXY, FAHAITSICE. BRIl TOJr>L,
JavaScript ZBMICL TVBAENHYET,

B2


http://www.cisco.com/en/US/docs/ios/12_3/iproute/command/reference/ip2_s3g.html#1038002
http://www.cisco.com/en/US/docs/ios/12_3/iproute/command/reference/ip2_s3g.html#1038002
http://www.cisco.com/en/US/docs/ios/12_3/iproute/command/reference/ip2_s3g.html#1036894
http://www.cisco.com/en/US/docs/ios/12_3/iproute/command/reference/ip2_s3g.html#1038133
http://www.cisco.com/en/US/docs/ios/12_3/iproute/command/reference/ip2_s3g.html#1036894
http://www.cisco.com/en/US/docs/ios/12_3/iproute/command/reference/ip2_s3g.html#1036894
http://www.cisco.com/register
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=4
CORFIXYNOHERROERCHI AR BETT,

. OSPF |C B89 % E AR HI&&
. OSPF |[CBI 32 EAMEE

FAITRIR—F b

CORFIXNODERIE, ROVYTRITITEN—RITITFTON—23aVICEILKENDTT,

- IXNTDIIN—RTCiscolOS® V7 hTITT V=R 123 HEEBLTWVS,

LThi, TRNTOYRIAOL—F 759 R7F—LTHR—REhTLS,
CORFIXY NOERIE, BEOSRBECHDTF/NA AETVTERENLEDTT, <
ODREFIXYNTHEATBINTOFNA R, TYUFBE(F7HILN ) BETHEERBLT

WET, XYRNID—IBEBTOHEIE. OV RIRETERENEFEZTOICERL THL
PENFBHYNET,

FRECE

REIXRNREOEHME., TARAOATIZAINTAVTAORREFL 25BLTLSEETL,

HH1: RYND)—DV BLATODEZAIYF

RDOZRY NDT—=0 ZATITSLEZHELTHEALET,

=2 5170
A B

£
R4 4K 172.16.32.0/24 R1-7010
R4-4K R1-7010

interface LoopbackO ip
address 172.16.33.1

255. 255. 255. 255i nterf ace
Serial 2 ip address
172.16.32. 1 255. 255. 255.0
i p ospf network
broadcastrouter ospf 20
network 172.16.0.0

0. 0.255.255 area O

i nterface LoopbackO ip
address 172.16.33.1

255. 255. 255. 255i nterface
Serial 2 i p address
172. 16. 32.1 255. 255. 255.0
i p ospf network

br oadcastrouter ospf 20
network 172.16.0.0
0.0.255.255 area O

R4- 4K(4)# show ip ospf interface serial 2Serial2 is up,

172.16.32.1/ 24, Area O

Transnmit Delay is 1 sec, State DR, Priority 1
Backup Designated router (I1D) 172.16.32. 2,
Timer intervals configured, Hello 10, Dead 40, Wait 40, Retransnit 5
Nei ghbor Count is 1, Adjacent neighbor count is 1

address 172.16.32.1

Process I D 20, Router ID 172.16.33.1,

I nternet Address
Net wor k Type BROADCAST, Cost:
Desi gnated Router (1D 172.16.33.1,
Interface address 172.16.32.2
Hel | o due in 00:00:08
Adj acent with neighbor 172.16.32.2

line protocol is up


http://www.cisco.com/en/US/docs/internetworking/technology/handbook/OSPF.html
http://www.cisco.com/en/US/docs/ios/12_1/iproute/configuration/guide/1cdip.html
http://www.cisco.com/en/US/tech/tk801/tk36/technologies_tech_note09186a0080121ac5.shtml

(Backup Designated Router) Suppress hello for 0 neighbor(s)Rl-7010(5)# show ip ospf interface
serial 1/0Serial1/0 is up, line protocol is up Internet Address 172.16.32.2/24, Area O

Process I D 20, Router ID 172.16.32.2, Network Type PO NT_TO PO NT, Cost: 64 Transmt Delay is 1
sec, State PONT_TO PO NT, Tiner intervals configured, Hello 10, Dead 40, Wait 40, Retransnit 5
Hel | o due in 00:00:02 Neighbor Count is 1, Adjacent neighbor count is 1 Adj acent with

nei ghbor 172.16.33.1 Suppress hello for 0 neighbor(s)

EREASHABEDIC, I—FR44AK IZEF7O—RF¥ARD, FLTI—K R1-7010 ([CE R
ARY—TRARIBEETNTVET, COLRDIBIRYRNT—T BALTODIAIVFHIHDE
TFRNZRAD T =N BEFREICKEY)ET,

R4- 4K(4) # show i p ospf database router 172.16.32.2 Adv Router is not-reachable LS age: 418
Options: (No TOS-capability, DC LS Type: Router Links Link State ID 172.16.32.2 Advertising
Router: 172.16.32.2 LS Seq Nunber: 80000002 Checksum OxFA63 Length: 60 Nunber of Links: 3
Li nk connected to: another Router (point-to-point) (Link 1 D) Neighboring Router |D:
172.16.33.1 (Link Data) Router Interface address: 172.16.32.2 Nunmber of TGOS netrics: O
TOS 0 Metrics: 64 Link connected to: a Stub Network (Link 1D) Network/subnet nunber:
172.16.32.0 (Link Data) Network Mask: 255.255.255.0 Number of TGOS netrics: O TOS 0
Metrics: 64R1-7010(5)# show i p ospf database router 172.16.33.1 Adv Router is not-reachable LS
age: 357 Options: (No TCS-capability, DC) LS Type: Router Links Link State ID 172.16.33.1
Advertising Router: 172.16.33.1 LS Seq Number: 8000000A Checksum OxD4AA Length: 48 Nunber
of Links: 2 Li nk connected to: a Transit Network (Link I D) Designated Router address:
172.16.32.1 (Link Data) Router Interface address: 172.16.32.1 Nunmber of TGOS netrics: O
TOS 0 Metrics: 64

CCTlR. YT XRY N 172.16.32.0/24 I LT, L—R RI1-T010 ERA > RY—RA> N U
D%, =B RAAKBFE RSPV NV OEERLTVET, TOEDH, UIARAT—K F—
BR—AILFT—BHNELET, 2FY., L—2@RIL—F1>T F—TIICEBMEhEL A,

R1- 7010(5)# show ip routel72.16.0.0/16 is variably subnetted, 3 subnets, 2 nasksC
172.16.32.0/24 is directly connected, Seriall/0C 172.16.30.1/32 is directly connected,
LoopbackO

RRE

CORBEZBRTDIZE. AADIN—2%Z@A—OFXY ND—0 ZA4TICKRELET., D2FY. I
—5! R1-7010 DXY RD—90 BA T2 7J7O—RFFYANZIZEETDH, FEEFIL—2 RI-4K D
DTN AVE—TIAREZRARNY—RANIEELET,

E—BAHFINFRAVNAVER=—TIAR, £5—ANFHTAVE—TIAREVSRRATE.
MAEDERY NT—9 84727 O0—RFTANIEELET,

XD HITIE, T High-Level Data Link Control ( HDLC; @L AR F—R2 U OHIf ) IZ&Y)
W7 EMMEENIZRA NI —RAN AV R—TIAANEREATVSD 12, R44AKD T
network-type broadcasty XA BIBRENTVWET,

R4- 4K(4)# configure term nal R4-4K(4)(config)# interface serial 2 R4-4K(4)(config-if)# no ip
ospf network broadcast R4-4K(4)(config-if)# endR4-4K(4)# show ip ospf interface serial 2 Serial2
is up, line protocol is up Internet Address 172.16.32.1/24, Area 0 Process 1D 20, Router ID
172.16.33.1, Network Type PO NT_TO PO NT, Cost: 64 Transmt Delay is 1 sec, State

PO NT_TO PO NT, Tinmer intervals configured, Hello 10, Dead 40, Wait 40, Retransmt 5 Hell o
due in 00:00:04 Neighbor Count is 1, Adjacent neighbor count is 1 Adj acent wi th nei ghbor
172.16.32.2 Suppress hello for 0 neighbor(s)

FR2: FaFPZIV90Y NTPY 7T TREB2 2T RLAN
BHyHTS5hTWLWD

BlELTRORY ND—DU BAT IS LZERALET,




R4-4K

R1-7010

R4- 4K(4)# configure

term nal R4-4K(4)(config)#
interface serial 2 R4-
4K(4) (config-if)# no ip
ospf network broadcast R4-
4K(4) (config-if)# endR4-
4K(4) # show i p ospf
interface serial 2 Serial2
is up, line protocol is up
I nternet Address
172.16.32.1/24, Area O
Process I D 20, Router ID
172.16.33.1, Network Type
PO NT_TO PO NT, Cost: 64
Transmit Delay is 1 sec
State PO NT_TO PO NT,

Timer intervals configured
Hell o 10, Dead 40, Wit 40,
Retransnit 5

1, Adjacent nei ghbor count
is 1 Adj acent with

nei ghbor 172.16.32.2
Suppress hello for 0O

nei ghbor (s)

Hell o due in
00: 00: 04 Nei ghbor Count is

R4- 4K(4)# configure

term nal R4-4K(4)(config)#
interface serial 2 R4-
4K(4) (config-if)# no ip
ospf network broadcast R4-
4K(4) (config-if)# endR4-
4K(4) # show i p ospf
interface serial 2 Serial2
is up, line protocol is up
I nternet Address
172.16.32.1/24, Area O
Process ID 20, Router ID
172.16.33.1, Network Type
PO NT_TO PO NT, Cost: 64
Transnmit Delay is 1 sec,
State PO NT_TO PO NT,

Ti mer intervals configured
Hell o 10, Dead 40, Wit 40
Retransmit 5 Hel l o due in
00: 00: 04 Nei ghbor Count is
1, Adjacent nei ghbor count
is 1 Adj acent with

nei ghbor 172.16.32.2
Suppress hello for 0

nei ghbor (s)

FROBFTE, IPPRLAFRELTWAZEADAYET, ThICK2T, OSPF F—EXR—
ACFR—FHHA4ELET, LAL, N—232 121 &JHID Cisco I0OS Tld, CORETE RS
N=I—BFHFEREIhET, ThiE, RARNY—FKRABNUIOTR, ZAN—IIL—2HFE
—HT7ZXYRNLEICBEELTVWRAESHAE, OSPFIIL—RHNBRELEBEVESHTT,

R4- 4K(4) # show i p ospf nei ghbor Nei ghbor | D Pri State Dead Time  Address
Interfacel72.16.32.2 1 FULL/ - 00: 00: 37 172.16.32.2 Serial 2172. 16. 32. 2
1 FULL/ - 00: 00: 31 172.16.29.2 Serial 3

FROEIBRICENE, Serial2 IF IP 7 RL X 172.16.322 TRAN—BRZEHRL LS &L
TVRZEANDAYNETH, COIPTRLARA-H7RY MBS EBA. TOLEDH, X
AN—BREEEENETY. L—NGL—TFT12T T—TILICEMENFTLRA,

R1-7010(5)# show ip routel72.16.0.0/16 is variably subnetted, 3 subnets, 2 nasksC

172.16.32.0/24 is directly connected, Serial1l/0C 172.16.29.0/24 is directly connected
Serial 1/1C 172.16.30.1/32 is directly connected, LoopbackO

BRRE

COBMBEMBATDICE, PTRLAZELLBYHTRD, FLEERZUTIL TV E

AET, ROBITE., PT7RLAFBEENATLERT,
R4-4K R1-7010

R1- 7010(5)# show i p
routel72.16.0.0/16 is

vari ably subnetted, 3
subnets, 2 masksC
172.16.32.0/24 is directly
connected, Serial1l/0C
172.16.29.0/ 24 is directly
connected, Seriall/1C
172.16.30.1/32 is directly
connect ed, LoopbackO

R1- 7010(5) # show ip
routel72.16.0.0/16 is

vari ably subnetted, 3
subnets, 2 masksC
172.16.32.0/24 is directly
connected, Seriall/0C
172.16.29.0/24 is directly
connected, Seriall/1C
172.16.30.1/32 is directly
connect ed, LoopbackO




R4- 4K(4)# show i p ospf nei ghbor Nei ghbor 1D Pri State Dead Ti e Addr ess
Interfacel72. 16.32.2 1 FUL/ - 00: 00: 36 172.16.32.2 Serial 2172. 16. 32. 2
1 FULL/ - 00: 00: 39 172.16.29.2 Serial 3

SEE. Seral2 A Z—T7IAAZELWRAN— TP RLAFRRENATVWET, iz, IL—
TAT T=TLCEIL—EZNEMENRTVET,

R1- 7010(5)# show i p routel72.16.0.0/16 is variably subnetted, 4 subnets, 2 masksC

172.16.32.0/24 is directly connected, Serial 1/00 172.16.35.1/32 [110/65] via 172.16.32.1,
00: 03: 12, Serial 1/0 [110/65] via 172.16.29.1, 00:03:12, Seriall/1lC
172.16.29.0/24 is directly connected, Seriall/1C 172.16.30.1/32 is directly connected
LoopbackO

BH3: RAVNY—KAV R U QSBIFEED =X ¥
—2Y hEEBHYTRY NCERENTUS

BlELTRORY ND—DU BAT IS LZERLET,

52
1.1.1.1:24

v 5170
2.2.2.2124
Ri- 4K R1-7010

CORRTE., "FATL U OOEY RNF YT THES P RLAFEYSTSATVS, T
RALLAREF - L<ALRRARSNET, BEEMRTDLE. AHOL—XTRA—H7
ZYROIPF7RKLAZEALETET,

FEH4: —AHFFBEBDCES—FRBEEH)

BlELTRORY ND—DU BAT IS LZERALET,

ip unnumbered
172.16.35.4/32 o ° -~ Loopbackl 172.16.32.2/24 = -
52 5110
R4-4K R1-7010
R4-4K R1-7010
i nterface LoopbackO ip i nterface LoopbackO ip
address 172.16.35.1 address 172.16.35.1
255. 255. 255. 255i nterf ace 255. 255. 255. 255i nterf ace
Serial 2 i p unnunbered Serial 2 i p unnunbered
LoopbackO router ospf 20 LoopbackO router ospf 20
network 172.16.0.0 network 172.16.0.0
0. 0.255.255 area O 0.0.255.255 area O
R4- 4K(4)# show interface serial 2Serial2 is up, line protocol is up Hardware is cxBus Seria
Interface is unnunbered. Using address of Loopback0O (172.16.35.1)R1-7010(5)# show interface
serial 1/0Serial1/0 is up, line protocol is up Hardware is cxBus Serial |Internet address is

172.16.32. 2/ 24



LFROEITIEE, R4-4K @ Serial 2 1 2 —7 T A Ald Loopback0 IZ7 >+ N—REhTWE
IH. R1-7010 ® Serial 110 x> N—R A2 Z—T I A AILBZE2>TVERT,

R4- 4K(4)# show i p ospf interface serial 2Serial2 is up, line protocol is up I nternet Address
0.0.0.0/24, Area O Process I D 20, Router ID 172.16.35.1, Network Type PO NT_TO PO NT, Cost: 64
Transmit Delay is 1 sec, State PONT_TO PO NT, Tinmer intervals configured, Hello 10, Dead 40,
Wait 40, Retransmt 5 Hell o due in 00:00:02 Neighbor Count is 1, Adjacent neighbor count is
1 Adj acent with nei ghbor 172.16.32.2 Suppress hello for 0 nei ghbor(s)RLl-7010(5)# show ip
ospf interface serial 1/0Serial1/0 is up, line protocol is up Internet Address 172.16.32. 2/ 24,
Area 0 Process ID 20, Router ID 172.16.32.2, Network Type PO NT_TO PO NT, Cost: 64 Transmt
Delay is 1 sec, State PONT_TO PO NT, Tiner intervals configured, Hello 10, Dead 40, Wit 40,
Retransnmit 5 Hel l o due in 00:00:02 Neighbor Count is 1, Adjacent neighbor count is 1

Adj acent with neighbor 172.16.33.1 Suppress hello for 0 nei ghbor(s)

HOBERPSDDLBELSIC, KYRND—V BATRBEESERAVRNY—RANTT, BER
RBIATFON=RTHYBAS, ESRAINESTRBEVCELHY ET, TOHER, R
DEIC, F—ER—ALA—HBHNEUTVET,

R4- 4K(4)# show i p ospf database router 172.16.30.1 OSPF Router with ID (172.16.35.1) (Process
ID 20) Router Link States (Area 0) LS age: 202 Options: (No TCOS-capability, DC) LS Type:
Rout er Li nks Link State ID: 172.16.30.1 Advertising Router: 172.16.30.1 LS Seq
Nurrber : 80000002 Checksum 0xC899 Lengt h: 60 Nurmber of Links: 3 Link connected to:
anot her Router (point-to-point) (Link 1 D) Neighboring Router ID: 172.16.35.1 (Li nk Dat a)
Router Interface address: 172.16.32.2 Nunmber of TOS netrics: O TOS 0 Metrics: 64 Link
connected to: a Stub Network (Link I D) Network/subnet nunber: 172.16.32.0 (Li nk Dat a)
Net wor kK Mask: 255.255.255.0 Nunmber of TOS netrics: O TOS 0 Metrics: 64 Link connected
to: a Stub Network (Link I D) Network/subnet nunber: 172.16.30.1 (Link Data) Network
Mask: 255.255. 255. 255 Number of TOS netrics: O TCS 0 Metrics: 1 R4- 4k(4) # R1-
7010(5)# show i p ospf database router 172.16.35.10SPF Router with ID (172.16.30.1) (Process ID
20) Router Link States (Area 0) Adv Router is not-reachable LS age: 396 Options: (No
TOS- capability, DC) LS Type: Router Links Link State ID: 172.16.35.1 Adverti sing
Router: 172.16.35.1 LS Seq Number: 80000003 Checksum OxBEA1l Lengt h: 48 Nurber
of Links: 2 Link connected to: another Router (point-to-point) (Link I'D) Neighboring Router
1D 172.16.30.1 (Link Data) Router Interface address: 0.0.0.3 l--- In case of an
unnunbered link we use MB !--- |l Iflndex value which usually starts with 0. Nunber of TOS
metrics: 0 TOS O Metrics: 64 Link connected to: a Stub Network (Link |ID) Network/subnet numnber:
172.16.35.1 (Link Data) Network Mask: 255.255.255.255 Nunber of TOS netrics: 0 TOS O Metrics: 1
R1- 7010(5) #

R1-7010 &, 41X —7 T4 AT RLAZREFL Iz LinkData 74 —J)LRZFAL T, ZORA
YRY=RAURN DO LSAZERLTVWET, —5. R4-4K [F MIBIl Ifindex fEZEAL T
BUUZODLSAZERLTVWARCEADAVERT, TOEH, UDIAT—K F—ER—
ALF—BHNELUET, 2FY, L—2@3IIN—TFT12T 7—TIILICEMENEEA,

R1- 7010(5)# show i p routel72.16.0.0/16 is variably subnetted, 3 subnets, 2 masksC
172.16.32.0/24 is directly connected, Serial 1/0C 172.16.30.1/32 is directly connected
LoopbackO

BBRE

CORBBEZBRTDICE, WADIL—BFOZVTFTINAVER—TIAR%, FON—RIXERET>
FTUON—ROEESHICHE—LULTHRELET., <OfITEF. )L—F R4-4K O Serial 2 1 > B —
TJ7IA AT N—RIZRELTVWET,

R4- 4K(4)# configure term nal R4-4K(4)(config)# interface serial 2R4-4K(4)(config-if)# noip
unnurber ed | oopback 0 R4-4K(4)(config-if)# ip address 172.16.32.1 255. 255. 255. O0R4-4K(4) ) # show
ip ospf interface serial 2Serial2 is up, line protocol is up I nternet Address 172.16. 32. 1/ 24,
Area 0 Process I D 20, Router ID 172.16.33.1, Network Type PO NT_TO PO NT, Cost: 64 Transmit
Delay is 1 sec, State PONT_TO PO NT, Tinmer intervals configured, Hello 10, Dead 40, Wit 40,
Retransnmit 5 Hel | o due in 00:00:02 Neighbor Count is 1, Adjacent neighbor count is 1

Adj acent with neighbor 172.16.32.2 Suppress hello for 0 nei ghbor(s)Rl-7010(5)# show ip



routel72.16.0.0/16 is variably subnetted, 3 subnets, 2 masksC 172.16.32.0/ 24 is directly
connect ed, Serial 1/ 00 172.16.33.1/32 [110/65] via 172.16.32.1, 00:03:08, Seriall/0C
172.16.30.1/32 is directly connected, LoopbackO

FAS: 7V XY 1BEO7L—L)L—RELCETS PVC
(k7. i

PlELTRORY ND—D HAT IS LEZERLET,

R3-4K

b | 50.1

(111 102

10.10.10.0:2 4

ci =0

R4-4K R9-2500

R9-2500

R4- 4K(4)# configure term nal R4-4K(4)(config)# interface
serial 2R4-4K(4)(config-if)# no ip unnunbered | oopback O
R4- 4K(4) (config-if)# ip address 172.16.32.1

255. 255. 255. OR4- 4K(4) ) # show i p ospf interface serial
2Serial 2 is up, line protocol is up I nternet Address
172.16.32.1/ 24, Area O Process ID 20, Router ID
172.16.33. 1, Network Type PO NT_TO PO NT, Cost: 64
Transmit Delay is 1 sec, State PO NT_TO PO NT, Timer
intervals configured, Hello 10, Dead 40, Wait 40,
Retransmit 5 Hell o due in 00:00:02 Neighbor Count is
1, Adjacent neighbor count is 1 Adj acent with

nei ghbor 172.16.32.2 Suppress hello for 0

nei ghbor (s) R1- 7010(5)# show i p routel72.16.0.0/16 is
vari ably subnetted, 3 subnets, 2 nasksC

172.16.32.0/24 is directly connected, Serial1/00
172.16.33.1/32 [110/65] via 172.16.32.1, 00:03:08,

Serial 1/ 0C 172.16.30.1/32 is directly connected,
LoopbackO

R4-4K

R4- 4K(4) # configure term nal R4-4K(4)(config)# interface
serial 2R4-4K(4)(config-if)# no ip unnunbered | oopback O
R4-4K(4) (config-if)# ip address 172.16.32.1

255. 255. 255. OR4- 4K(4) ) # show i p ospf interface serial




2Serial2 is up, line protocol is up I nternet Address
172.16.32.1/24, Area O Process I D 20, Router ID
172.16.33.1, Network Type PO NT_TO PO NT, Cost: 64
Transmt Delay is 1 sec, State PO NT_TO PO NT, Tiner
intervals configured, Hello 10, Dead 40, Wait 40,
Retransmt 5 Hell o due in 00:00:02 Neighbor Count is
1, Adjacent neighbor count is 1 Adj acent with

nei ghbor 172.16.32.2 Suppress hello for 0

nei ghbor (s) R1- 7010(5)# show i p routel72.16.0.0/16 is
vari ably subnetted, 3 subnets, 2 nasksC
172.16.32.0/24 is directly connected, Seriall/00
172.16.33.1/32 [110/65] via 172.16.32.1, 00:03:08,
Serial 1/ 0C 172.16.30.1/32 is directly connected,
LoopbackO

R3-4K

R4- 4K(4)# configure term nal R4-4K(4)(config)# interface
serial 2R4-4K(4)(config-if)# no ip unnunbered | oopback O
R4- 4K(4) (config-if)# ip address 172.16.32.1

255. 255. 255. OR4- 4K(4) ) # show i p ospf interface serial
2Serial2 is up, line protocol is up I nternet Address
172.16.32.1/24, Area O Process I D 20, Router ID
172.16.33. 1, Network Type PO NT_TO PO NT, Cost: 64
Transmt Delay is 1 sec, State PO NT_TO PO NT, Timer
intervals configured, Hello 10, Dead 40, Wait 40,
Retransmit 5 Hell o due in 00:00:02 Neighbor Count is
1, Adjacent neighbor count is 1 Adj acent with

nei ghbor 172.16.32.2 Suppress hello for O

nei ghbor (s) R1- 7010(5)# show ip routel72.16.0.0/16 is
vari ably subnetted, 3 subnets, 2 nasksC

172.16.32.0/24 is directly connected, Serial1l/00
172.16.33.1/32 [110/65] via 172.16.32.1, 00:03:08,

Serial 1/0C 172.16.30.1/32 is directly connected,
LoopbackO

ZL—ALVL—HLO7O0—RF+AN EFINELLKBETZIOK, 7L—LUL—U9FTR
BN AV 1THBEERITTT, Permanent Virtual Circuit ( PVC; BF EEEEL ) VT
AN HL TWBEBEEIZE., OSPF F—2R—AICREBENHKLE TS -8, Adv router not
reachable XY —I SR EnET,

CDOFITIE, RI-2500 & R4-4K D PVC AL TH Y, £ RI-2500 DRI —X

(DR) DU IETMLTVET, TOER, R-2500 Tk, (DR T4 )R3-4K A5
BEEENLEIXNTOLSANEEFTETHIEMELET, XRRHASDHADKSIC, R-2500 &
 RBAK ICEHRENIESVTIL AV E—TIAADRNT DY N DO RERLTVER A,
R9-2500 A5 BhiE, COUVIEICE DRABEELEVESD, RODYICAZRT U OBERL
TWVWET,

R9- 2500(3) # show i p ospf database router OSPF Router with I D (50.50.50.50) (Process |ID 10)
Router Link States (Area 0) LS age: 148 Options: (No TOS-capability, DC) LS Type: Router
Links Link State ID: 50.50.50.50 Advertising Router: 50.50.50.50 LS Seq Number: 8000000B
Checksum Ox55A Length: 48 Number of Links: 2 Li nk connected to: a Stub Network (Li nk

I D) Network/subnet nunber: 10.10.10.0 (Link Data) Network Msk: 255.255.255.0 Number of
TOS netrics: O TOS 0 Metrics: 64 Li nk connected to: a Stub Network (Link 1D)

Net wor k/ subnet nunber: 50.50. 50. 50 (Link Data) Network Msk: 255.255.255. 255 Nurmber of TGOS
metrics: O TOS O Metrics: 1 Adv Router is not-reachable LS age: 1081 Options: (No TOS-
capability, DC) LS Type: Router Links Link State ID: 60.60.60.60 Advertising Router:

60. 60. 60. 60 LS Seqg Number: 80000006 Checksum Ox4F72 Length: 48 Nurmber of Links: 2 Li nk
connected to: a Stub Network (Link 1D) Network/subnet nunber: 60.60.60.60 (Li nk Data)

Net wor kK Mask: 255.255. 255. 255 Nunber of TOS netrics: O TOS 0 Metrics: 1 Li nk connect ed
to: a Transit Network (Link ID) Designated Router address: 10.10.10.7 (Link Data) Router
Interface address: 10.10.10.6 Nunber of TOS netrics: O TOS 0 Metrics: 64 Adv



Router is not-reachable LS age: 306 Options: (No TOS-capability, DC) LS Type: Router Links
Link State ID: 70.70.70.70 Advertising Router: 70.70.70.70 LS Seq Number: 80000007 Checksum
0xC185 Length: 48 Nurmber of Links: 2 Li nk connected to: a Stub Network (Link 1D)

Net wor k/ subnet nunber: 70.70.70.70 (Link Data) Network Msk: 255.255.255. 255 Nurmber of TOS
metrics: O TOS 0 Metrics: 1 Li nk connected to: a Transit Network (Link 1 D) Designated
Rout er address: 10.10.10.7 (Link Data) Router Interface address: 10.10.10.7 Nurmber of TGOS
metrics: O TOS 0 Metrics: 64

COEBICETSEME. TZJL—LIJUL—ZNLTONBMAETO—RFYANE—RTO
OSPF OEATICEAT2EEL 2SRBL TS EEL,

BH6: 740—TFT 127 FPRLAFABIL— P EHTEEHRE
nTWVa

BlELTRORY ND—=D BATI S LZERLET,

3.22.88.0024 3.44.66.0724

Internet Areail Areal

T.7.7.024
Hon-OSPF

R25145

(ASEBR)
1.1.1.0/24

Areal 3.3.4.0/2 4

Aread

R2513
(Running RIP only)

20011024
Hon-OSPF

R2507

R9- 2500( 3) # show i p ospf database router CSPF
Router with I D (50.50.50.50) (Process |ID 10)

Router Link States (Area 0) LS age: 148 Options: (No
TOS-capability, DC) LS Type: Router Links Link State

I D: 50.50.50.50 Advertising Router: 50.50.50.50 LS Seq
Nunmber: 8000000B Checksum Ox55A Length: 48 Number
of Links: 2 Li nk connected to: a Stub Network

(Link I1D) Network/subnet nunber: 10.10.10.0 (Link
Data) Network Mask: 255.255.255.0 Nurmber of TGOS
metrics: O TOS 0 Metrics: 64 Li nk connected to: a
St ub Net wor k (Link I D) Network/subnet nunber:

50. 50. 50. 50 (Link Data) Network Mask: 255.255.255. 255



http://www.cisco.com/warp/customer/104/24.html
http://www.cisco.com/warp/customer/104/24.html

Nunmber of TGOS netrics: O TOS 0 Metrics: 1 Adv Router
is not-reachable LS age: 1081 Options: (No TCS-
capability, DC) LS Type: Router Links Link State ID:
60. 60. 60. 60 Advertising Router: 60.60.60.60 LS Seq
Nurmber: 80000006 Checksum Ox4F72 Length: 48 Nunmber
of Links: 2 Li nk connected to: a Stub Network

(Link 1 D) Network/subnet nunber: 60.60.60.60 (Li nk
Data) Networ k Mask: 255.255.255. 255 Number of TGOS
metrics: O TOS 0 Metrics: 1 Li nk connected to: a
Transit Network (Link ID) Designated Router address:
10.10.10.7 (Link Data) Router Interface address:

10. 10.10.6 Nunmber of TGOS netrics: O TOS 0 Metrics:
64 Adv Router is not-reachable LS age: 306
Options: (No TOS-capability, DC) LS Type: Router Links
Link State ID: 70.70.70.70 Advertising Router:
70.70.70.70 LS Seq Nunber: 80000007 Checksum 0xC185
Length: 48 Number of Links: 2 Li nk connected to: a
St ub Net wor k (Link I D) Network/subnet nunber:
70.70.70.70 (Link Data) Network Mask: 255.255.255. 255
Nunmber of TGOS netrics: O TOS 0 Metrics: 1 Li nk
connected to: a Transit Network (Link I D) Designated
Rout er address: 10.10.10.7 (Link Data) Router
Interface address: 10.10.10.7 Nunmber of TOS netrics:
0 TOS 0 Metrics: 64

R2504

R9- 2500(3) # show i p ospf database router CSPF
Router with I D (50.50.50.50) (Process |ID 10)

Router Link States (Area 0) LS age: 148 Options: (No
TOS-capability, DC) LS Type: Router Links Link State

I D: 50.50.50.50 Advertising Router: 50.50.50.50 LS Seq
Nurber: 8000000B Checksum Ox55A Length: 48 Nurber
of Links: 2 Li nk connected to: a Stub Network

(Link 1D) Network/subnet nunber: 10.10.10.0 (Li nk
Data) Networ k Mask: 255.255.255.0 Number of TGOS
metrics: O TOS 0 Metrics: 64 Li nk connected to: a
St ub Net wor k (Link 1D) Network/subnet nunber:

50. 50. 50. 50 (Link Data) Network Mask: 255.255.255. 255
Nunber of TOS nmetrics: O TOS 0 Metrics: 1 Adv Router
is not-reachable LS age: 1081 Options: (No TCS-
capability, DC) LS Type: Router Links Link State ID:
60. 60. 60. 60 Advertising Router: 60.60.60.60 LS Seq
Nurber: 80000006 Checksum Ox4F72 Length: 48 Number
of Links: 2 Li nk connected to: a Stub Network

(Link 1D) Network/subnet nunber: 60.60.60.60 (Li nk
Dat a) Networ k Mask: 255.255.255. 255 Number of TGOS
metrics: O TOS 0 Metrics: 1 Link connected to: a
Transit Network (Link ID) Designated Router address:
10.10.10.7 (Link Data) Router Interface address:
10.10.10.6 Nunber of TOS netrics: O TOS 0 Metrics:
64 Adv Router is not-reachable LS age: 306
Options: (No TOS-capability, DC) LS Type: Router Links
Link State ID: 70.70.70.70 Advertising Router:
70.70.70.70 LS Seq Number: 80000007 Checksum 0xCl185
Lengt h: 48 Number of Links: 2 Li nk connected to: a
St ub Net wor k (Link 1D) Network/subnet nunber:
70.70.70.70 (Link Data) Network Mask: 255.255.255. 255
Nunber of TOS nmetrics: O TOS 0 Metrics: 1 Li nk
connected to: a Transit Network (Link I D) Designated
Rout er address: 10.10.10.7 (Link Data) Router
Interface address: 10.10.10.7 Number of TOS netrics:
0 TOS 0 Metrics: 64

rR2515 ]




R9- 2500( 3) # show i p ospf database router CSPF
Router with I D (50.50.50.50) (Process |ID 10)

Router Link States (Area 0) LS age: 148 Options:
TOS-capability, DC) LS Type: Router Links Link St
I D: 50.50.50.50 Advertising Router: 50.50.50.50 L

of Links: 2 Li nk connected to: a Stub Network
(Link 1 D) Network/subnet nunber: 10.10.10.0 (Lin
Data) Network Mask: 255.255.255.0 Number of TGOS
metrics: O TOS 0 Metrics: 64 Li nk connected t
St ub Net wor k (Link I D) Network/subnet nunber:
50. 50. 50. 50 (Link Data) Network Mask: 255.255.25

is not-reachable LS age: 1081 Options: (No TCOS-
capability, DC) LS Type: Router Links Link State
60. 60. 60. 60 Advertising Router: 60.60.60.60 LS Se
Nurmber: 80000006 Checksum Ox4F72 Length: 48 Nu
of Links: 2 Li nk connected to: a Stub Network
(Link 1 D) Network/subnet nunber: 60.60.60.60 (Li

metrics: O TOS 0 Metrics: 1 Li nk connected to
Transit Network (Link I D) Designated Router addr
10.10.10.7 (Link Data) Router Interface address:
10. 10.10.6 Nunmber of TGOS netrics: O TOS 0 Met
64 Adv Router is not-reachable LS age:
Options: (No TCS-capability, DC) LS Type: Router L
Link State ID: 70.70.70.70 Advertising Router:

Length: 48 Number of Links: 2 Li nk connected t
St ub Net wor k (Link I D) Network/subnet nunber:
70.70.70.70 (Link Data) Network Mask: 255.255.25
Nunmber of TGOS netrics: O TOS 0 Metrics: 1 Lin
connected to: a Transit Network (Link ID) Design
Rout er address: 10.10.10.7 (Link Data) Router

Nurber: 8000000B Checksum Ox55A Length: 48 Nurber

Nunmber of TOS netrics: O TOS 0 Metrics: 1 Adv Router

Data) Networ k Mask: 255.255.255. 255 Number of TGOS

70.70.70.70 LS Seq Nunber: 80000007 Checksum 0xC185

(No
ate
S Seq

k

0o a

5. 255

| D

q
nber

nk

oa
ess!

rics:
306
i nks

0. a
5. 255

k
at ed

of Links: 2 Li nk connected to: a Stub Network
(Link 1 D) Network/subnet nunber: 10.10.10.0 (Lin
Data) Networ k Mask: 255.255.255.0 Number of TGOS
metrics: O TOS 0 Metrics: 64 Li nk connected t
St ub Net wor k (Link 1 D) Network/subnet nunber:
50. 50. 50. 50 (Link Data) Network Msk: 255.255.25

is not-reachable LS age: 1081 Options: (No TCS-
capability, DC) LS Type: Router Links Link State
60. 60. 60. 60 Advertising Router: 60.60.60.60 LS Se
Nurber: 80000006 Checksum Ox4F72 Length: 48 Nu
of Links: 2 Li nk connected to: a Stub Network
(Link 1 D) Network/subnet nunber: 60.60.60.60 (Li

metrics: O TOS 0 Metrics: 1 Li nk connected to
Transit Network (Link I D) Designated Router addr
10.10.10.7 (Link Data) Router Interface address:
10.10.10.6 Nunmber of TOS netrics: O TOS 0 Met
64 Adv Router is not-reachable LS age:

Interface address: 10.10.10.7 Nunber of TOS netrics:
0 TOS 0 Metrics: 64

R2513

R9- 2500( 3) # show i p ospf database router OSPF
Router with I D (50.50.50.50) (Process |ID 10)

Router Link States (Area 0) LS age: 148 Options: (No
TOS-capability, DC) LS Type: Router Links Link State

I D: 50.50.50.50 Advertising Router: 50.50.50.50 LS Seq

Nurber: 8000000B Checksum Ox55A Length: 48 Nurber

Nunmber of TOS netrics: O TOS 0 Metrics: 1 Adv Router

Dat a) Networ k Mask: 255.255.255. 255 Number of TGOS

k

o a

5.255

| D
q

nber
nk

Y
eSss!:

rics:
306




Options: (No TGS-capability, DC) LS Type: Router Links
Link State ID: 70.70.70.70 Advertising Router:
70.70.70.70 LS Seq Nunber: 80000007 Checksum 0xC185
Length: 48 Number of Links: 2 Li nk connected to: a
St ub Net wor k (Link I D) Network/subnet nunber:
70.70.70.70 (Link Data) Network Mask: 255.255.255. 255
Nunmber of TOS netrics: O TOS 0 Metrics: 1 Li nk
connected to: a Transit Network (Link I D) Designated
Rout er address: 10.10.10.7 (Link Data) Router
Interface address: 10.10.10.7 Nunmber of TOS netrics:
0 TOS 0 Metrics: 64

R2507# show i p ospf data external 200.1.1.0 OSPF Router with ID (7.7.7.1) (Process ID 1)
Type- 5 AS External Link States LS age: 72 ptions: (No TOS- capability, DC)

LS Type: AS External Link Link State ID: 200.1.1.0 (External Network Number )

Advertising Router: 3.44.66.3 LS Seq Number: 80000001 Checksum OxF161 Lengt h:
36 Net wor k Mask: /24 Metric Type: 2 (Larger than any |link state path)
TOS: O Metric: 20 Forward Address: 3.3.4.4

External Route Tag: O

R2507 l&, F—2ZAX—AICI& 200.1.1.0/24 FFEELETH. 3.3.4.4 A" OSPF OAZBIL— MEH
TEZBENTVWDES., L—F1200 F—7I)IICEEamMENTVEE A,

R2507# show ip route 3.3.4.4 Routing entry for 3.3.4.0/ 24 Known via "ospf 1",

di stance 110, nmetric 20,type extern 2, forward netric 70 Redi stributing via ospf 1

Last update from1.1.1.2 on Serial O, 00: 00: 40 ago Routi ng Descriptor Bl ocks: *
1.1.1.2, from3.44.66.3, 00: 00: 40 ago, via SerialO Route netric is 20, traffic share

count is 1

Cisco bug ID CSCdp72526 ( B I1—HER ) ICKWBEEhiLd, F—N—Fv 7L LA
BEY RT—TIC2WTIE, OSPFRZAT 5DV IAT—KN T RNZAL XX N (LSA) %
Y RLEEA, TOLEH, R2507 &, TUT7HIL—KTHBHIY)—)L—b 3.0.0.0/8 ZiTZE
ALET, ThAHS, R2507 [d RFC 2328 I T2 T T A —DV—F AT T RLAB LY
AKRZIVT JL—b 3.0.0.0/8 TEERETHBDNDT 200.1.1.024 2, 1AM —=)ILET =

o

LRONTZBELERTRF, HORRDOKRSICREY KT,

R2507# show ip route 3.3.4.4 Routing entry for 3.0.0.0/8 Known via "ospf 1", distance
110, netric 74, type inter area Last update from1.1.1.2 on Serial0O, 00:19:20 ago

Routi ng Descriptor Bl ocks: * 1.1.1.2, from3.3.4.2, 00:19:20 ago, via Serial OR2507# show ip
route Codes: C - connected, S - static, R- RIP, M- nobile, B - BGP D- EIGRP, EX -
El GRP external, O- OSPF, |A - OSPF inter area N1 - OSPF NSSA external type 1, N2 - OSPF
NSSA external type 2 El - OSPF external type 1, E2 - OSPF external type 2 i - 1S1S
su - ISI1S summary, L1 - IS-I1Slevel-1, L2 - IS 1S level-2 ia- IS ISinter area, * -

candi date default, U - per-user static route o - ODR P - periodic dowl oaded static

routeGateway of |ast resort is not setl.0.0.0/24 is subnetted, 1 subnets Cl1l.1.1.0is
directly connected, SerialO OlA 3.0.0.0/8 [110/74] via 1.1.1.2, 00:30:18, SerialO O E2
200.1.1.0/24 [110/20] via 1.1.1.2, 00:22:58, Serial0 Route nmetric is 74, traffic share count
is 1R2507#

7AD—FAYT TRLAGABIL— MERTEBENTVBBAICE, OSPFEZOL—KE
VW=T420 F=7LICEMLEEA, COBBICETDHME. TOSPF 74T—F1 Y
FRLACETID—BUBIN—F « > IEBE, 2BBLTEZ,

FER7: BRVUAMII—bZTOYFOILTVS

ROZRY NDT—=D0 BATITSLEZHELTHEALET,

52
E]

st

E]
v 172.46.32.0/24 RI1-7010
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Serial 0, 00:19:20 ago

Routi ng Descri ptor Bl ocks:
* 1.1.1.2, from3.3.4.2,
00:19: 20 ago, via

Seri al OR2507# show ip route
Codes: C - connected, S -
static, R- RIP, M-
mobile, B - BGP D -

El GRP, EX - ElI GRP external,
O- OSPF, A - OSPF inter
ar ea N1 - OSPF NSSA
external type 1, N2 - OSPF
NSSA external type 2

El - OSPF external type 1,
E2 - OSPF external type 2

i - 1S1S, su- ISIS
sunmary, L1 - 1S-1S |evel-
1, L2 - IS- IS level-2

ia- IS ISinter area, * -
candi date default, U - per-
user static route o -
ODR, P - periodic

downl oaded static

rout eGat eway of |ast resort
is not setl1.0.0.0/24 is
subnetted, 1 subnets C
1.1.1.0 is directly
connected, SerialO
3.0.0.0/8 [110/74] via
1.1.1.2, 00:30:18, SerialO
O E2 200.1.1.0/24 [110/20]
via 1.1.1.2, 00:22:58,
SerialO Route netric is
74, traffic share count is
1R2507#

OIA

R4-4K R1-7010

R2507# show ip route R2507# show i p route
3.3.4.4 Routing entry 3.3.4.4 Routing entry
for 3.0.0.0/8 Known for 3.0.0.0/8 Known
via "ospf 1", distance 110, |via "ospf 1", distance 110,
metric 74, type inter area metric 74, type inter area
Last update from1.1.1.2 on | Last update from1.1.1.2 on

Serial 0, 00:19:20 ago

Routi ng Descriptor Bl ocks:

* 1.1.1.2, from3.3.4.2,
00:19: 20 ago, via

Seri al OR2507# show ip route
Codes: C - connected, S -
static, R- RP, M-

mobi le, B - BGP D -

El GRP, EX - ElI GRP external,
O- OSPF, A - CSPF inter
area N1 - OSPF NSSA
external type 1, N2 - OSPF
NSSA external type 2

El - OSPF external type 1,
E2 - OSPF external type 2

i - 1S1S su- ISIS
sunmary, L1 - 1S-1S |evel-
1, L2 - IS IS level-2

ia- IS ISinter area, * -
candi date default, U - per-
user static route o -
CDR, P - periodic

downl oaded static

rout eGat eway of |ast resort
is not setl1.0.0.0/24 is
subnetted, 1 subnets C
1.1.1.0 is directly
connected, SerialO
3.0.0.0/8 [110/74] via
1.1.1.2, 00:30:18, SerialO
O E2 200.1.1.0/24 [110/20]
via 1.1.1.2, 00:22:58,
Serial 0 Route netric is
74, traffic share count is
1R2507#

OIlA

FEDOKSIZ. R1-7010 |2 & distribute-list AY > RAERE

172.16.32.0/24 OEBEDO T RL AT T,
YREFALTLSAZ7 ARV TTD LR, RRICERTAEETT,
—BR—ACREBERENETYN, -T2 7—TIILICREMEhTEEA,

R1- 7010(5)# show i p ospf database router

DC) LS Type: Router Links
Nunber :
Rout er (poi nt-to-point)

I nterface address:

R1-7010 @ distribute-list 3%

R1-7010(5)# show ip routel72.16.0.0/16 is variably subnetted, 3 subnets,
172.16.32.0/ 24 is directly connected, Serial1l/0C

LoopbackO

BRRE

172.16.32.1

Nunber of TOS netrics:

ThTHEY, Bmy
V2O A7—KN Z7ORJLTE, distribute-list 1~

AAENB0

TDEH, LSA KT

172.16.33.1 LS age:
Link State ID: 172.16.33.1 Advertising Router:
8000000A Checksum OxD4AA Length: 48
(Link 1 D) Neighboring Router

357 Options: (No TOS-capability,
172.16.33. 1
3 Link connected to:

(Link Data) Router

Nunber of Links:
ID: 172.16.32.2
TOS O Metrics:

AN RICK2T, XY RND—D 172163313287 41 IWLEBZV> YT
EhTVR L, L—TFTa120 T—7ILICREMEhFRA,

172.16.30.1/32 is directly connected,



COREBEEBRTBICE. R1-7010 Z5XE L T, Access Control List (ACL; 77 +tA J> ~hO—
JLDARN) T172.16.33.0124 FFAENBDRSICLET, TNICK2T, COXYRID—I5)
—TAVT T=TILICEBNENDRSICKYFET,

R1-7010(5)# configure term nal R1-7010(5)(config)# access-list 1 permt 172.16.33.0 0.0.0.255

R1-7010(5) (confi g)# endR1-7010(5)# show i p access-list 1Standard IP access list 1 perm t
172.16.32.0, wildcard bits 0.0.0.255 permt 172.16.33.0, wildcard bits 0.0.0.255R1-7010(5) #

show i p routel72.16.0.0/16 is variably subnetted, 3 subnets, 2 masksC 172.16.32.0/ 24 is
directly connected, Serial1l/00 172.16.33.1/32 [110/65] via 172.16.32.1, 00:00:08
Serial 1/ 0C 172.16.30.1/32 is directly connected, LoopbackO

R

P
L
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