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- OSPF
- NILFI T BEEEBAfR ( Multi-Area Adjacency )
CORFAIXVNTHBITRREEZHAADHIC, ROEBHFZFB LLTIBKIELHERENET,

cOSPF U2 Y AT—KNIL—FT427 Z7ORINFZRY RDO—V TERRES N TV IHE
FHYWERT,

220 OSPF AE—H—FEFNFM U R—TIA AZ2FEALET, ChSOAE—H—0DORET
OSPF ONILFI PHEENEBELET, YILFIUF OSPF I, R4V KNY—RAU KN X
YRD—D BLATTOXMELET,

FERATZIIAR-—KT B



CORFIXYNOERIE. YILFIVUT OSPFICEI<KENTT,

CORFIXNDEBERE. BEOSAREILHDFNAAICETVWTEREhELE, COR
FAXKRNTERIZITINTOT/NA AR, YA (F7 2N ) REORELSEEBLTVET
o BEETNDRZRYRND—IUTR. BAT UV RICE>TRCHAREMNI HHEEE T oL TL
EEW,

BRELA

OSPF U9 AF—KNIL—F4>J 7ORILTRE, TArea(IVUT )1 EVWSEEEMERL
F9, TUT L, OSPF RXAADH T RXLAODZETT, TUTADIL—X T, TD
TUT7OREBENROSEREMIBZEELE T, 1 VX—TJ I/ ANBIENTES OSPF T
DT, F7FIRTRE12EFTT., Chickl), FYRIT—VRATHRETEVIL—F 124
FRETDBETNMNSHBDETTELS, KYRMNT—IFELLKEFENTVEWEEIC, HORERE
FRETZHETNEHYET,

RILFIVTBERRNI A2 —T I/ ALCKREENDE, OSPF AE—H—TRZOV> T L
(CEBOBHERER (ADJ) 2R LET, NIFIVT A 2—T T4 AR, REHNBRSA N
V—RAVRKNAVE—TILAT, TOA2R—TIAALIZADIA R ENET, CORF
AXYBRTEE, JIWFIVTOSPFADJZHERAL THEZLREL, XY ND—JE/ZRHETC
ENTERFIVACOVTHBALET,

RE
XY ND—IR



10.1.1.1
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Area 0
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EQ2 EQD
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E00

Ew

Area 99

@E

R2 has a static route for 10.1.1.1/32 Prefix, which points to R1.
This static is redistributed in OSPF domain.

CORY NID—URTEE, XY NTD—PT/0SPF RXAUAFERAENTVET, ATALR., IL—
R5(R5)A SR1(101ANDAD KRS 74 v I EICRIZBBIDEENREELET, RIFRY

RO—DORDOTT7ATIA—=)IT, IXNTORFTAYVINFIN—TFTAIHAETHBDERELE
T, Tk, RIERADAEND U VIZIE, RRERADEN I V&) EZL DHEFIBN &2 ERE
LEFT, WTFhDBEE, RSASRI(101.1.1/327 L7 41 VAN ZBBITBDRNT T4V VN BE
T,

—2 OHPRE
SOETYaTTR. R1ASREETOINBWREETLET,

RRER1

interface Ethernet0/0

i p address 192.168.12.1 255. 255. 255.0
!

interface LoopbackO

ip address 10.1.1.1 255. 255. 255. 255

|

iproute 0.0.0.0 0.0.0.0 192.168.12.2

RRER2



interface Ethernet0/0

i p address 192.168.12.2 255. 255.255.0
!

interface Ethernet0O/1

i p address 192.168.23.2 255.255.255.0
ip ospf network point-to-point

ip ospf 1 area O

!

interface Ethernet0O/2

i p address 192.168.24.2 255.255.255.0
ip ospf network point-to-point

ip ospf 1 area 99

|

interface LoopbackO

i p address 10.2.2.2 255.255. 255. 255

!

ip route 10.1.1.1 255.255.255. 255 192.168.12.1
!

router ospf 1

router-id 0.0.0.2

redistribute static netric-type 1 subnets

ER3

ﬁl&lil

interface Ethernet0/0

i p address 192.168. 34.3 255. 255. 255.0
i p ospf network point-to-point

ip ospf 1 area 99

!

interface Ethernet0O/1

i p address 192. 168. 23.3 255. 255. 255.0
i p ospf network point-to-point

ip ospf 1 area O

!

interface LoopbackO

i p address 10. 3. 3. 3 255. 255. 255. 255

!

router ospf 1

router-id 0.0.0.3

ER4

%Iilll

interface Ethernet0/0

i p address 192.168.34.4 255.255.255.0
ip ospf network point-to-point

ip ospf 1 area 99

!

interface EthernetO/1

i p address 192.168.45.4 255.255.255.0
ip ospf network point-to-point

ip ospf 1 area 99

!

interface Ethernet0O/2

i p address 192.168.24.4 255.255.255.0
ip ospf network point-to-point

ip ospf 1 area 99

!

interface LoopbackO

i p address 10.4. 4.4 255. 255. 255, 255
!



router ospf 1
router-id 0.0.0.4

RXTERS5

interface Ethernet0O/1

i p address 192.168.45.5 255. 255. 255.0
i p ospf network point-to-point

ip ospf 1 area 99

!

interface LoopbackO

i p address 10.5.5.5 255. 255. 255. 255

!

router ospf 1

router-id 0.0.0.5

77 # ) NEE

COtsY T TE, HROREEMES ELRETL—ROT T 1L NOBAECOLTHRHBEL
7.

R5A' 51011 1ANDRL —RAZRICRLET, T 74 Y VRRITREB<KR2ZBIBT S C&ICE
BELTLKEZWL,

R5#traceroute 10.1.1.1

Type escape sequence to abort.

Tracing the route to 10.1.1.1

VRF info: (vrf in name/id, vrf out nanme/id)

1 192.168.45.4 6 nsec 6 nsec 6 msec <<< R4

2 192.168.24.2 6 nsec 6 nmsec 8 nsec <<< R2

3 192.168.12.1 8 nsec * 3 nsecC <<< R1

CDRY RNIT—=UTIE, L—BZRANREZITOMBEN BHY), DATLEHICH-T, TZT71V
VERR2ICEBEIN—TFT 120950 TEEL, RIUCIL—FT 12T TEET,

R4 EDIN—FT 12T T—=TILOFlERIRLET,

Rd4#show ip route 10.1.1.1

Routing entry for 10.1.1.1/32

Known via "ospf 1", distance 110, metric 30, type extern 1

Last update from 192.168.24.2 on Ethernet0/2, 00:14:33 ago

Routi ng Descriptor Bl ocks:

* 192.168.24.2, from0.0.0.2, 00:14:33 ago, via Ethernet0/2 <<< Towards R2

Route netric is 30, traffic share count is 1

TL7 140101114820 DI —RIZE, XMV Y I30BEENFITSNTVET, chik, B
BOATLABERIN—ZASBR)YR)THEAENDTF7AIMXKNIY D20, RADAZ—T I
A AEth0O20JARNOICLRDEDNDTT,

R3IZZHTIDRANS 1011132 LT A DANDODNADFEHFRLBE2>TVET, T,
R4D A >R —7 I A AEthernet 0/2 (R2AD/NA ) DAA RN EEE h, BENITEEThIHE
SHHFERENET,

interface Ethernet0/2
ip address 192. 168. 24. 4 255. 255. 255.0
ip ospf network point-to-point



ip ospf 1 area 99
ip ospf cost 100
end

RETHORNL—A, 8KV R4 TH showiproute ANV ROKDERICRKLET,

R5#traceroute 10.1.1.1

Type escape sequence to abort.

Tracing the route to 10.1.1.1

VRF info: (vrf in name/id, vrf out nane/id)

1 192.168.45.4 4 nsec 9 nsec 8 nsec <<< R4
2 192.168.24.2 8 nsec 9 nmsec 10 nsec <<< R2
3 192.168.12.1 10 nsec * 5 msec <<< R1

R4#show ip route 10.1.1.1

Routing entry for 10.1.1.1/32

Known via "ospf 1", distance 110, metric 120, type extern 1

Last update from 192.168.24.2 on Ethernet0/2, 00:01:50 ago

Routi ng Descriptor Bl ocks:
* 192.168.24.2, from0.0.0.2, 00:01:50 ago, via Ethernet0/2

Route metric is 120, traffic share count is 1

RL—ANFRIKSIC, REASORTZ 714V IRRAUNAZEY ., FZ714YVRR3ZEZEAHLT
RnELA., £, R4ATDshowip route 10.1.1.10X > ROBEHIZRT &S IZ, Ré(Interface
Ethernet 0/2)IZ BMNE 1000 JA R BRICHEY, L7414V IRADII—FODTIANGE
120 (30TREAL ) IKABYET, L, NARBIEHELTDHLST, NS714 v UNF R3 #&H
LT70-9EVSEHBFELEBLZENTVELEA,

COBEDRRZISET S ICIE. R4 show ip ospf border-routers 1Y > ROEHZRICRLET
(R44 >R —7 T A AEthernet 02N A MF100ICEREETNIZEETT ),

R4#show ip ospf border-routers
OSPF Router with ID (0.0.0.4) (Process ID 1)
Base Topol ogy (MIID 0)
Internal Router Routing Table

Codes: i - Intra-area route, | - Inter-area route

i 0.0.0.2 [100] via 192.168.24.2, Ethernet0/2, ABR/ ASBR, Area 99, SPF 3

i 0.0.0.3 [10] via 192.168.34.3, Ethernet0/0, ABR, Area 99, SPF 3

R4 T, 2 &® Area Border Router (ABR; TU7#HERI—2) (R2T%% 0.002 & R3TH

%0003)"MHBdCE, BIRUPR2HFASBR THBD L ZMHERTEFTT, CcOEBDICIE, ASBR
® Intra-Area (i) DFEBRERTENTVET,

CCT, RTZ714YIDRIMBETRNATVERAESHZHEBIL. show ip ospf border-routers 1<
VROBANEDERSICKRRENDIDETHERTDEHIC, RATA > Z—7 I A AEthernet 0/25"
YV REIUENET,

interface Ethernet0/2

i p address 192. 168. 24.4 255. 255.255.0
i p ospf network point-to-point

ip ospf 1 area 99

ip ospf cost 100

shutdown

end

RETHORL—RA, 8LV R4 TH showiproute AN ROHUDERICRLET,



R5#traceroute 10.1.1.1

Type escape sequence to abort.

Tracing the route to 10.1.1.1

VRF info: (vrf in nanme/id, vrf out nane/id)

1 192.168.45.4 7 nsec 7 nsec 8 msec <<< R4
2 192.168.34.3 9 nmsec 8 nmsec 8 nsec <<< R3
3 192.168.23.2 9 nmsec 9 nmsec 7 nsec <<< R2
4 192.168.12.1 8 nsec * 4 nsec <<< R1

R4#show ip route 10.1.1.1

Routing entry for 10.1.1.1/32

Known via "ospf 1", distance 110, metric 40, type extern 1 <<< Metric 40
Last update from 192.168.34.3 on Ethernet0/0, 00:01:46 ago <<< Traffic to R2
Routi ng Descriptor Bl ocks:
* 192.168.34.3, from0.0.0.2, 00:01:46 ago, via Ethernet0/0

Route netric is 40, traffic share count is 1

RICRTEDIC, 18 —7 T4 AEthernet 02HFRAT v Y REDo&EhadE, NST14v
FR3IZBEELET, £, RIANDI—KNCBEENSFSNETANILI0TT A, R2ZBHD
10.1.1.1/32AND A NEFE120TL =, OSPFZ7ORNJLIE, 10.1.1.1/32ADFE DA N ER34EMH
DAFEVICELIDHST, RST 1Y IUERITRELKR2EARATIL—FT1ILET,

R4 T® show ip ospf border-routers D hZBEXRICRLUET,

R4#show ip ospf border-routers
OSPF Router with ID (0.0.0.4) (Process ID 1)
Base Topol ogy (Ml D 0)
Internal Router Routing Table

Codes: i - Intra-area route, | - Inter-area route
I 0.0.0.2[20] via 192.168.34.3, Ethernet0/0, ASBR, Area 99, SPF 4
i 0.0.0.3 [10] via 192.168.34.3, Ethernet0/0, ABR, Area 99, SPF 4

ASBRICEIZET D HICHERERIEGE. TUTFEBHTT, IEL. ASBRANDEEFEZHR
F 3 Intra-Area 1&#RiEt, 2 DD/VRICEEF 75 TS OSPF X NIZE#&7% <, Inter-Area
BHREL) EBEETNET,

CDizY, RIZFEHTB/NAR., RIZEZEHTZIANDANKYEWVWIZEMADSTEEE L
FEATLI,

CCT, RDEDICRALEDAVR—T T4 A Ethernet 02 Z2BET Y 7IREICLET,

interface Ethernet0/2
no shut down
end

RETORL—ARE, ROKSICIL—FT A TRENBICHEEENEEDICR>TVWARZEZRL
TVET (MZT74Y IR RIZBAHATZO-LTVEREA ),

R5#traceroute 10.1.1.1

Type escape sequence to abort.

Tracing the route to 10.1.1.1

VRF info: (vrf in nane/id, vrf out nane/id)

1 192.168.45.4 6 nsec 7 nmsec 7 nsec <<< R4

2 192.168.24.2 7 nsec 8 nmsec 7 nsec <<< R2

3 192.168.12.1 8 nsec * 12 nsec <<< R1

CORBZBRTDICE, RICRTRDIC, SRETXBHFENBYVERT (RDUVARE, IXT
ZRELIEEDTREHYEREA ).



-R2ERSDENODIVTZ9IEEL, JANEZELET,

-R2ERIOEICEIOD > OZEML, TNV % Area99 ICEREL F 9,

- NILFIUT ADJ ( BiZEBER ) ZFERALET,
YILFI')TOSPFADJOEMEDHiEAE, CORBEOBRAEICOVWTIK, XOotrv>a>rs
SHBLTLIEETL,

NILF I T BHEBERDEE

BRDESIC, YILFIUFADJEFEALT, B—U 2V LTEBRORA D NY—RA 2 NRE

BB REFERTEET, COEHIE. VDU LEICERETS OSPF ABE—H—H" 2 2 FTRIT
hEBEsBEVWZET, 7O0—RFYANZTYRND—=JICEVTIK, COUU LT OSPF XY b~
—7%9 24 7% Point-to-Point IZCF B TEETAURENHYET,

COMeERFERAITNIE, 1 DOYEBY U BEKRD Area THETEET, COMEEICK2T, *
DI EEBETRHENETND Area T Intra-Area /NANERENET,

COEHZR/ETICIE,. RRERIODENOOSPFRILF I FADJ%Z ) > U Ethernet 0/142H TRE
TRIBENHYNET, COUVVEREArea0lCDHAFELET,

R2 DEREZRICRLET,

interface Ethernet0O/1
ip address 192.168. 23. 2 255. 255. 255.0
ip ospf network point-to-point
ip ospf multi-area 99
ip ospf 1 area O
end

R3 DREZRICRLET,

interface Ethernet0/1
i p address 192.168. 23.3 255. 255.255.0
ip ospf network point-to-point
ip ospf multi-area 99
ip ospf 1 area O
end

RIZRTLSIC, OSPFADI ARIEV IV EICERENET,

Y%OSPF- 5- ADDCHG  Process 1, Nbor 0.0.0.2 on OSPF_MAO from LOADI NG to FULL, Loadi ng Done

Y%OSPF- 5- ADDICHG  Process 1, Nbr 0.0.0.3 on OSPF_MAO from LOADI NG to FULL, Loadi ng Done

FLFERE Nz ADJ ZRICRLET,

R2#show ip ospf neighbor 0.0.0.3
<Sni p>
Nei ghbor 0.0.0.3, interface address 192.168.23.3
In the area 99 via interface OSPF_MAO
Nei ghbor priority is 0, State is FULL, 6 state changes
DRis 0.0.0.0 BDRis 0.0.0.0
ptions is 0x12 in Hello (E-bit, L-bit)
ptions is 0x52 in DBD (E-bit, L-bit, Obit)
LLS Options is 0x1 (LR
Dead tiner due in 00:00: 39



Nei ghbor is up for 00:03:01

Index 2/3, retransni ssion queue |ength 0, nunmber of retransm ssion O
First 0x0(0)/0x0(0) Next 0x0(0)/0x0(0)

Last retransmi ssion scan length is 0, maxinumis O

Last retransm ssion scan tine is O nsec, maximumis O nsec

R3#show ip ospf neighbor 0.0.0.2
<Sni p>
Nei ghbor 0.0.0.2, interface address 192.168.23.2
In the area 99 via interface OSPF_MAO
Nei ghbor priority is 0, State is FULL, 6 state changes
DRis 0.0.0.0 BDRis 0.0.0.0
Options is 0x12 in Hello (E-bit, L-bit)
ptions is 0x52 in DBD (E-bit, L-bit, Obit)
LLS Options is 0x1 (LR
Dead tinmer due in 00:00: 39
Nei ghbor is up for 00:01: 41
Index 2/3, retransni ssion queue |ength 0, nunmber of retransm ssion O
First 0x0(0)/0x0(0) Next 0x0(0)/0x0(0
Last retransmi ssion scan length is 0, maximnumis O
Last retransm ssion scan tine is O nsec, maximumis O nsec

TR

BRENELKHBETIHNESH ZHFE TS IC(F. R4Tshow ip ospf border-routers ¥ > Kz A H
LET,

R4#show ip ospf border-routers
OSPF Router with ID (0.0.0.4) (Process ID 1)
Base Topol ogy (Ml D 0)
Internal Router Routing Table
Codes: i - Intra-area route, | - Inter-area route

i 0.0.0.3 [10] via 192.168.34.3, Ethernet0/0, ABR, Area 99, SPF 10

i 0.0.0.2 [20] via 192.168.34.3, Ethernet0/0, ABR/ ASBR, Area 99, SPF 10

CCIZRTKRSIC, R2(0.0.02/ASBRAD KT 74 Y IDIIN—FT 4 JICERENDITIT RIS
WERIBHETT, chickl), BIROBENBRENDAREEN B ET,

RETORL—ARZRICRLET,

R5#traceroute 10.1.1.1

Type escape sequence to abort.

Tracing the route to 10.1.1.1

VRF info: (vrf in nane/id, vrf out nanme/id)
1 192.168.45.4 8 nsec 9 nsec 8 nsec <<< R4
2 192.168.34.3 8 nsec 8 nsec 8 nsec <<< R3
3 192.168.23.2 7 nsec 8 nsec 8 nsec <<< R2
4 192.168.12.1 8 nsec * 4 nsec <<< R1

AN RBACRENTVEESIC, 10111 B TORASORT T4 Y IIRELL RIEHT
70-LTHY), SATLEHNf Bl hTVWET,

R2, R3, & &U'R4Tshow ip ospf neighbordN > RZANL T, ADINFEILENATVWBRHAESH
ZHRFELET,

R2#show ip ospf neighbor
Nei ghbor ID Pri  State Dead Tine Address Interface



0 FULL/ - 00:00:39 192.168. 23. 3 Ethernet0/1
0 FULL/ - 00:00: 37 192. 168. 24. Et hernet 0/ 2
0 FULL/ - 00:00:33 192.168. 23. 3 OSPF_MAO

coo

coo

coo

w W
IN

R3#show ip ospf neighbor

Nei ghbor ID Pri State Dead Tine Address Interface
0.0.0.2 0 FULL/ - 00:00:34 192.168.23.2  Ethernet0/1
0.0.0.2 0 FULL/ - 00:00:35 192.168.23.2 OSPF_MAO
0.0.0.4 0 FULL/ - 00:00:39 192.168.34.4 Ethernet0/0

R4#show ip ospf neighbor

Nei ghbor ID Pri State Dead Tine Address Interface

0.0.0.2 0 FULL/ - 00:00: 32 192.168.24.2 Et her net 0/ 2
0.0.0.5 0 FULL/ - 00:00: 32 192.168.45.5 Et hernet 0/ 1
0.0.0.3 0 FULL/ - 00:00:35 192.168.34.3 Et hernet 0/ 0

XF:InsOHEALTE, Ethernetd)/1 1 2R —T7 I A ADI Mk Area0 ED ADJ &R
L. OSPFMAO />3 —T7 IAADI NI Area99 EDOITIFIVUF ADJ ZRL TV
x£7.

R44 > 2—7 I A AEthernet 02N AN F5IEHE100TH V), RIBHD/NAKR4LTEERE
NET, COTARBIBREND E, RIBMBIERKRICN TS 71 Y VZR2ICEEIL—FT 12T L
x9,

R4 DEREH LV showiproute X RO HZRICRLUET, 100 D IPOSPF JA N, Bl&
& R4 DA > 2—7 I 4 X Ethernet 0/2 TRREZ hi=RET T,

interface Ethernet0/2

i p address 192.168.24.4 255. 255.255.0
i p ospf network point-to-point

ip ospf 1 area 99

ip ospf cost 100

R4#show ip route 10.1.1.1

Routing entry for 10.1.1.1/32

Known via "ospf 1", distance 110, metric 40, type extern 1
Last update from 192. 168. 34.3 on Ethernet0/0, 00:28:45 ago
Routi ng Descriptor Bl ocks:

* 192.168.34.3, from0.0.0.2, 00:28:45 ago, via Ethernet0/0
Route netric is 40, traffic share count is 1

COOAARNZHIBRLEBED, R4 DREL showiproute AV ROKBDERICRLET,

interface Ethernet0O/2

ip address 192.168. 24. 4 255. 255. 255.0
i p ospf network point-to-point

ip ospf 1 area 99

end

R4#show ip route 10.1.1.1

Routing entry for 10.1.1.1/32

Known via "ospf 1", distance 110, netric 30, type extern 1

Last update from 192.168.24.2 on Ethernet0/2, 00:00: 13 ago

Routing Descriptor Bl ocks:

* 192.168.24.2, from0.0.0.2, 00:00:13 ago, via Ethernet0/2 <<< Route changed back to R2
Route netric is 30, traffic share count is 1

NZ7)L21—b



BEQEZD, CORTEICEITZIHBENDRS TN 1—F 12 0BRBEBY)EEA,
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