ool odysu guwle IJpuwl) OSPF Type-5

Slhgizall

doaéoll

duw bV o Lllaiall
A2V

do 2ol | & bgSoll
duwlwl o logles

oSl

aSuid) _Jaulasill puw )l
ARG

axall o gaxill

olol wlis
L>Molg clazVl O liiuwl

doasoll

2ol luall 355 @Y 5 ol (LSA) LuadVl d>giaall (OSPF) Yol bls,Vl dl> oMel simall 13D oy
31 e (ASBR) Lilill plbaill 391> a>g0 oo plissall lusall 3356 dyasS) (oSl go dSuis gy liw pads oD9

auwlw Yl o llbioll
wlllaiall

AP 9 OSPF a>¢i, 49,20 o) 065 wly Cisco _uogs

a0 13iuall &LgSall
i dlo LigSe9 poly ohluol Ll iwall 13D uaib, ¥

6562V go> wlay a0l ddaso diy LS 630%00)l 8363V (o Aituall 13 L9 63)ls)l wlogleall slis] o

Y Joixall Lsbll clagd o 35T (6, le cliSain <ol 1] (LioL,dl) poman (oS simoll 13D 9 dorimoll
ol

dawll ologleo

wwsansis (@9 <@l o YeS9l o 91 5,3V azsill ©VsSsi9 . o OSPF QJI olezsall gjgi 6olel cad 13]
0) 1 L=l goill i oo a3l ool @i iz, )] OSPF olilue lgzsall 03 puas ol



(O E2) 2 _>,1l goily (E1

0D 2 gl oo luadl 4155 09559 o busall (wld) kS5 Llus Lo air Ll dddall L8 oYl o SLall oS
Lol (3 1 goill (o aalStl ,Luall 130 I Jswosll as1al aalSall e ail Sy 3l aalSil Ll
Jlao Lo 1 g0dl oo ylase sinis il aiy laall U5 I Jguooll doriimad] a3l aalSilly a5l dalsil
s dg=0ll 2 gaill (0

oSl

aSaad) laglazill ouw )l

5 sVl 0 dabaisll L9 R4 e aoMiw] pi s3I LSA 5 goill (o gaxill 13D dSuidl lalazo HlieYl 8 2o
(ABRs) dalniall 39:3) R3 9 R2 &lgzg0 .1 dskniall 3 ASBR Y5551 (0 0Lisl

R1 and R5 are ASBR
R2 and R4 are ABR
Area 0 - Backbone Area

oliygSill

(ASBRS) Jswosll L5 aSxidl e¥sS5i9 e culil  luall giiei 83lel e ouoSil 13D Jas, dblul ool
1 dalniall, R1 9 R5 azgall L9

R1# R5#
ip route 192.168.1.1 ip route 192.168.1.1 255.255.255.255 null0
255.255.255.255 null0 OSPF 1 a>gall

ap ! de ol Ol &9 65lel



OSPF 1 azgall
ax ] de,all oSl gy je5 bolel

1 aalniall 10.1.1.0.0.0.0 &l

1 aalnioll 0.0.0.0 10.10.13.1 &Sl

1 aalnin 0.0.0.0 10.5.5.5 asuill
1 dalnio 0.0.0 10.10.25.5 asuill

oo whluall gjg5 65le] sic 20 1B,)lxis dol i8] dogd OSPF i « wlise 335 pac dl> S tdla>Vo

dawlwV| dalSl de o)l aSuill plasiw] dile oy e 19 Ol ] leawuss iy duw ) dSuis 39>9
o aid] 84595 63lel, OSPF oo, cduwlwVl dalSl 0i® 94, .OSPF _JI o VsSgi9 .l gy jgs 65ley

auall oo faxdl

redistribution JI <.a8> in order to ol 138 clogiwl galoiwy il

Start time:

R5#show ip ospf

Routing Process "ospf 1" with ID 10.5.5.5

00:06:18.188, Time elapsed: 00:26:04.176
Supports only single TOS(TOS0) routes
Supports opaque LSA

(Supports Link-local Signaling (LLS
Supports area transit capability
(Supports NSSA (compatible with RFC 3101

Event-log enabled, Maximum number of events: 1000, Mode: cyclic

It is an autonomous system boundary router

;Redistributing External Routes from

static, includes subnets in redistribution

Router is not originating router-LSAs with maximum metric

Initial SPF schedule delay 5000 msecs

Minimum hold time between two consecutive SPFs 10000 msecs

Maximum wait time between two consecutive SPFs 10000 msecs

Number of areas in

(Number of

Number of

Incremental -SPF disabled

Minimum LSA interval 5 secs

Minimum LSA arrival 1000 msecs

LSA group pacing timer 240 secs
Interface flood pacing timer 33 msecs
Retransmission pacing timer 66 msecs

Number of external LSA 2. Checksum Sum 0x010F34
Number of opague AS LSA 0. Checksum Sum 0x000000
Number of DCbitless external and opaque AS LSA 0

of DoNotAge external and opague AS LSA 0
this router is 1. 1 normal 0 stub 0 nssa
Number of areas transit capable is 0
External flood list length 0

IETF NSF helper support enabled

Cisco NSF helper support enabled
Reference bandwidth unit is 100 mbps
Area 1

interfaces in this area is 2 (1 loopback
Area has no authentication

algorithm last executed 00:22:45.848 ago
SPF algorithm executed 2 times

Area ranges are

Number of LSA 11. Checksum Sum 0x03C19D
opaque link LSA 0. Checksum Sum 0x000000
Number of DCbitless LSA 0



Number of indication LSA 0
Number of DoNotAge LSA 0
Flood list length 0

Rl#show ip ospf
Routing Process "ospf 1" with ID 10.1.1.1
Start time: 00:07:09.376, Time elapsed: 00:27:30.368
Supports only single TOS(TOSO) routes
Supports opagque LSA
(Supports Link-local Signaling (LLS
Supports area transit capability
(Supports NSSA (compatible with RFC 3101
Event-log enabled, Maximum number of events: 1000, Mode: cyclic
It is an autonomous system boundary router
,Redistributing External Routes from
static, includes subnets in redistribution
Router is not originating router-LSAs with maximum metric
Initial SPF schedule delay 5000 msecs
Minimum hold time between two consecutive SPFs 10000 msecs
Maximum wait time between two consecutive SPFs 10000 msecs
Incremental-SPF disabled
Minimum LSA interval 5 secs
Minimum LSA arrival 1000 msecs
LSA group pacing timer 240 secs
Interface flood pacing timer 33 msecs
Retransmission pacing timer 66 msecs
Number of external LSA 2. Checksum Sum 0x010F34
Number of opague AS LSA 0. Checksum Sum 0x000000
Number of DCbitless external and opagque AS LSA 0
Number of DoNotAge external and opaque AS LSA 0
Number of areas in this router is 1. 1 normal 0 stub 0 nssa
Number of areas transit capable is 0
External flood list length 0
IETF NSF helper support enabled
Cisco NSF helper support enabled
Reference bandwidth unit is 100 mbps
Area 1
(Number of interfaces in this area is 2 (1 loopback
Area has no authentication
SPF algorithm last executed 00:24:42.268 ago
SPF algorithm executed 2 times
Area ranges are
Number of LSA 11. Checksum Sum 0x076A33
Number of opaque link LSA 0. Checksum Sum 0x000000
Number of DCbitless LSA 0
Number of indication LSA 0
Number of DoNotAge LSA 0
Flood list length 0
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R4#show ip route 192.168.1.1 255.255.255.255

Routing entry for 192.168.1.1/32
Known via "ospf 1", distance 110, metric 20, type extern 2, forward metric 2
Last update from 10.10.24.2 on FastEthernet0/0, 00:25:43 ago
:Routing Descriptor Blocks

from 10.1.1.1, 00:26:44 ago, via FastEthernet0/1 ,10.10.34.3 *

Route metric is 20, traffic share count is 1

from 10.5.5.5, 00:25:43 ago, via FastEthernet0/0 ,10.10.24.

Route metric is 20, traffic share count is
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Rdbah ip ospl database external 192.16E.1.1
O3PF Fouter with ID (10.4.4.4) (Process ID 1

Type-5 AS External Link States

Bouting Bit Set on this LSA in topology Base with MTID O
LS age: 1981

Options: (Mo TO0S-capability, DL, Upward)

LS Type: AS External Link

Link State ID: 192.168.1.1 (External Hetwork Number )
Advertising Roukter: 10.1.1.1

L% Seq Mumber: E0OOOODO1

Checksum: O0xB176

Length: 36

NHetwork Mask: /32

Metrio Type: 2 (Targer than any link state path) Both the LSAs are installed in l-ﬂgmhlﬁ
MTID: 0 .
Matrie: 20 Advertising routers are 10.1.1.1 and 10.5.5.5

OSPF External Type 2 Routes O E2
Metric is 20

Forward Bddress: 0.0.0.0
External Route Tag: 0

RBouting Bit Set on this LSA in topology Base with MTID O
LS age: 20
Options: (Wo TOS-capability, DC, Upward)
LS Type: AS External Link
Link State TD: 182_1g8.1.1 {(External Network Humbar )
Advertising Router: 10.5.5.5
L3 Seq Mumber: B0OO0002
Checksum: 0x5BEF
Length: 36
Netwark Mask: /32
Metric Type: 2 (Larger than any link state path}
MTID: 0
Metric: 20
Forward Rddress: 0.0.0.0
Exbernal Roube Tag: U
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Rl (config) #router ospf 1
Rl (config-router) #redistribute static subnets metric 10

‘R4 e azgill J9az> b Lowd

R4#show ip route 192.168.1.1 255.255.255.255

Routing entry for 192.168.1.1/32
Known via "ospf 1", distance 110, metric 10, type extern 2, forward metric 2
Last update from 10.10.34.3 on FastEthernet0/1, 00:00:09 ago
:Routing Descriptor Blocks
from 10.1.1.1, 00:00:09 ago, via FastEthernet0/1 ,10.10.34.3 *
Route metric is 10, traffic share count is 1
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R4¥ah ip ocospf database external 19%2.16E.1.1
QEPF Rouber with TR (10.4.4.4) (Process TID 1)

Type-5 AS External Link States

Routing Bit Set on this LSA in topology Base with MTID O
LS age: 128
Options: (Mo TOS-capability, DO, Upward)
LS Type: AS External Link
Link State ID: 1%2.168.1.1 (External Network Humbesr }
Advertising Bouter: 10.1.1.1
LE Seqg Wumber: BEQOOQOODO03
Checksum: 0x432EG
Length: 36
Network Maak: /32
Metrio Type: 2 (Larger than amy link atate path)

MTID: |
lf-tric : 10 i & Only the LSA with lower metric 10 from 10.1.1.1
e e 010,00 instlld in rouing table
) ) & Advertising routers are 10.1.1.1 and 10.5.5.5
LS age: H57 = DSPF External Type 2 Routes O E2

Options: (Ho TOS-capability, DC, Upward)
LS Type: AS External Link
Link State ID: 192.168.1.1 (External Network Humber }
Advertising Bouter: 10.5.5.5
L& Seqg Mumber: B0000002
Checksum: OxZBBF
Length: 36&
Wetwork HMask: /32
Metria Type: 2 (larger than anmy link atate path)
MTID:
Matric: 20
Forward Address: 0.0.0.0
External Route Tag: 0
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Ri#show ip ospf border-routers
(OSPF Router with ID (10.4.4.4) (Process ID 1

(Base Topology (MTID O
Internal Router Routing Table
Codes: 1 - Intra-area route, I - Inter-area route

i 10.3.3.3 [1] via 10.10.34.3, FastEthernet0/1l, ABR, Area 0, SPF
I 10.1.1.1 [2] via 10.10.34.3, FastEthernet0/1l, ASBR, Area 0, SPF
i 10.2.2.2 [1] via 10.10.24.2, FastEthernet0/0, ABR, Area 0, SPF
I 10.5.5.5 [2] via 10.10.24.2, FastEthernet0/0, ASBR, Area 0, SPF 3
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R5(config) #router ospf 1
R5 (config-router) #redistribute static subnets metric 10

‘R4 e azgill J9az> b Lowd

R4#show ip route 192.168.1.1 255.255.255.255
Routing entry for 192.168.1.1/32
Known via "ospf 1", distance 110, metric 10, type extern 2, forward metric 2
Last update from 10.10.24.2 on FastEthernet0/0, 00:00:12 ago
:Routing Descriptor Blocks
from 10.1.1.1, 00:12:05 ago, via FastEthernet0/1 ,10.10.34.3 *

Route metric is 10, traffic share count is 1

from 10.5.5.5, 00:00:12 ago, via FastEthernet0/0 ,10.10.24.2

Route metric is 10, traffic share count is 1

R s o 38339 goisdl $3le] Julido Lusiy oSI9 ASBR w¥sm0 251 I Jswosll dalSil s, pd

‘R4 a>gall Fa0/1 _lc OSPF aalss 650

R4 (config) #int £fa0/1
R4 (config-if) #ip ospf cost 10

11 _® GV ASBR R1 JI Jswosl aalSs ol guogs 689 . oloVl Gulbsall (o géxs

Ri4#show ip ospf border-routers
(OSPF Router with ID (10.4.4.4) (Process ID 1

(Base Topology (MTID O
Internal Router Routing Table
Codes: i - Intra-area route, I - Inter-area route

i 10.3.3.3 [10] wvia 10.10.34.3, FastEthernet0/1, ABR, Area 0, SPF
I 10.1.1.1 [11] via 10.10.34.3, FastEthernet0/1l, ASBR, Area 0, SPF
i 10.2.2.2 [1] via 10.10.24.2, FastEthernet0/0, ABR, Area 0, SPF

I 10.5.5.5 [2] via 10.10.24.2, FastEthernet0/0, ASBR, Area 0, SPF

‘R4 e azgill J9az b Laud

N 99

R4#tshow ip route 192.168.1.1 255.255.255.255
Routing entry for 192.168.1.1/32
Known via "ospf 1", distance 110, metric 10, type extern 2, forward metric 2
Last update from 10.10.24.2 on FastEthernet0/0, 00:02:17 ago
:Routing Descriptor Blocks
from 10.5.5.5, 00:07:11 ago, via FastEthernet0/0 ,10.10.24.2
Route metric is 10, traffic share count is 1
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