M5 HIE &E 78

L E93 Ctolo{T 3
EEEXHE

0| 2 Mol M= ISIS(Intermediate System to Intermediate System) ¢4 HIE Q| S2f2 AYgHL|CH

AN T ALY

2T M
CtS F=Aof cHEt X|Alg ER5tD Ao KSFLICH
L 1SIS

- OSPF(Open Shortest Path First)

ABEE 7d 24

Ol EM= 58 AZEQ 0o A st=f o HH = SHEE|X| Sf&LCH.

Ol EMe| HE = 5 & g Z2| CIHIO|AE EOIZ A YEE[R&LICHO| EM0 ALEE E% C|H}
OlAE Z7|gHE(7|8) HdulaeolMdaez A|5|"5|91§|——|E|'.°4XH HERF7} 58 2 82, 2E
BEo{e| MM IS Ol2| SKIstAlZ| HFEfLICH

CHS2 ISISet & 2dstod 7|fslioF & 3 7tx| At I MF mhdof S elL|Ct.

1.1SIS HEH I o= 37t K| 82| 2t E, Level1(L1) 2t E, Level 2(L2) BtRE



Level1lLevel2(L1L2) 2+ E{7} Q& LICH
2. OSPFel OIEH7HX|2 ISISE L2 WS WE o2 gt
.o 1 2B 29t 22 F Pool| 25 MHZE 2tREHE L1L2 B2t ook,

4. OSPF= SPF(Shortest Path First) A&t | & AN|&t5t= CHE Fo| 7dE 7K /S
ISISOI|A ME CHE BAS 7tX0F 5t= OlR 7t SYELICH.

5. 2d 1 22 2 1SIS 2HRE{7F 2H2E B
EFRE{= LSP(0i: Level1 & Level2)E =2

N
0
0

6. tl'd 1 2FRE{7} L2 HIER T 0| ZE5H0F Sl B2, Level 1 EHREE HE ddof| =E 57| S
S INZlS L1L2 BIRE 2 ﬁ%gh_n:}_

7. 7124z oijd 2 2t RE{= BlE 1 2t BT Y B 2 ¥z MutE[X|EF L1L2 2HRE7}
ol 1 Fd¥e 2 FEEIX| ef&LICH

8.L1L2 2t E{= i 2 Fdol =2 5t7| @8l 2l 1 LSPO|AM o{EiX| HIEE & LICt Level
Et*EE 2t EIoIS0 7|18 E=2 & ERIFLICL o]l B=&= L1L2 2t EHE 7t2IZiU

9. HERF o St L1 P HdZd5t= & 0|4 9| L1L2 EIRE7l U= B level2 BR 7} levelt
o 2 0|5 36tK| 03*9'3% 2| AEN7} Ol 2IREIC 2 O|0{E! £ USLICHEH 1 Ao ME
7H& 72 L1L2 2FREIE 727 718 BE22 Mx|ELIClevel2 B2 E levelE RE35HH 0|
23t Mgt 228 2 olaLc).

= 12 T AAHE

T4
LIE9/3 Coloi1 3

Rz &x| 722 olalist| 2ls ol IERIZ EEZX|E 1edst

[e]l]
>
>



10.10.12.0/24

eth0/0

10.10:34.0/24

10.10.13.0/24

E&EEX|HE

- R12 ¥4 49.00012] Levell ZHE{ILIC}.

- R2 2 R32 49.00012 AtE5t= L1L2 EHE{ILICE
. R4E ¥ 49.00022] Level2 2+ E{ILIC}.

. R10\E= £ =8 A 10.1.1.10| U&LICH
.R2B2Z U FAE10.2.2.2QL]C}

. R3 FAE10.3.3.3LC}.

R4 BT FAE10.4.44LC}H

R1

Rl#sh run int 1o O
Bui | di ng configuration...

Current configuration : 82 bytes

interface LoopbackO

ip
ip
end

address 10.1.1.1 255. 255. 255. 255
router isis 1



Rl#sh run int ethernet 0/0
Bui | di ng configuration...

Current configuration : 127 bytes

1

interface Ethernet0/0

i p address 10.10.12.1 255.255.255.0
ip router isis 1

isis circuit-type level-1

end

Rl#sh run int ethernet 0/1
Bui | di ng configuration...

Current configuration : 111 bytes

1

interface Ethernet0O/1

i p address 10.10.13.1 255.255.255.0
ip router isis 1

isis circuit-type level-1

end

1

router isis 1
net 49.0001.0000.0000.0001.00 >>>>> Area is 49.0001
is-type level-1 >>>>>>>>>> Globally this router belongs to Levell

R2

R2#sh run int lo O
Bui | di ng configuration...

Current configuration : 82 bytes

!

interface LoopbackO

i p address 10.2. 2.2 255. 255. 255. 255
iprouter isis 1

end

R2#sh run int eth0/0
Bui | di ng configuration...

Current configuration : 111 bytes

!

interface Ethernet0/0

i p address 10. 10.12.2 255. 255.255.0

iprouter isis 1

isis circuit-type level-1 >>>>>> Circuit type is L1 towards R1
end

R2#sh run int eth0/1
Bui | di ng configuration...

Current configuration : 84 bytes

!

interface Ethernet0O/1

i p address 10. 10. 24.2 255. 255.255.0
iprouter isis 1

end
!

router isis 1



net 49.0001. 0000. 0000. 0002. 00
R3

R3#sh run int 1o O
Bui | di ng configuration...

Current configuration : 82 bytes

!

interface LoopbackO
i p address 10. 3. 3.3 255. 255. 255. 255
ip router isis 1

end

R3#sh run int eth0/0
Bui | di ng configuration...

Current configuration : 84 bytes

!

interface Ethernet0/0
i p address 10.10.13.3 255. 255.255.0
ip router isis 1

end

R3#sh run int ethO/1
Bui | di ng configuration...

Current configuration : 84 bytes

!

interface Ethernet0O/1
i p address 10.10.34.3 255. 255.255.0
ip router isis 1

end
|

router isis 1
net 49.0001. 0000. 0000. 0003. 00

R4

R4#sh run int lo O
Bui | di ng configuration...

Current configuration : 82 bytes

!

interface LoopbackO
i p address 10.4. 4.4 255. 255. 255. 255
iprouter isis 1

end

R4#sh run int ethernet 0/0
Bui | di ng configuration...

Current configuration : 84 bytes

!

interface Ethernet0/0
i p address 10. 10. 24. 4 255. 255. 255. 0
iprouter isis 1

end

R4#sh run int ethernet 0/1



Bui | di ng configuration...

Current
!
interface Ethernet0/1
i p address 10. 10.34.4 255. 255.255.0
ip router isis 1
end

configuration : 84 bytes

router isis 1
net 49.0002.0000.0000.0004.00
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Rl#show cl ns nei ghbors

Tag 1:

System | d Interface SNPA State
R2 Et 0/ 0 aabb. cc01. f 600 Up

R3 Et0/1 aabb. cc01. f 700 Up

R1#

R1 nei ghbor relationship with R2 and R3 is only L1

R2#sh cl ns nei ghbors

Tag 1:

System | d Interface SNPA State
R1 Et 0/ 0 aabb. cc01. f 500 Up

R4 Et0/ 1 aabb. ccOl1. f 800 Up

R2 nei ghbor relationship with RL is L1

R2 nei ghbor relationship with R4 is L2

So R2 is L1L2 router as it is building both adjanceny
R3#sh cl ns nei ghbors

Tag 1:

System | d Interface SNPA State
R1 Et 0/ 0 aabb. cc01.f510 Up

R4 Et0/ 1 aabb. cc01. f810 Up

R3 nei ghbor relatioship with RL is L1
R3 nei ghbor relationship with R4 is L2

So R3 is L1L2 router as it is building both adjanceny
R4#sh cl ns nei ghbors

Tag 1:

System | d Interface SNPA State
R2 Et 0/ 0 aabb. cc01.f610 Up

R3 Et0/1 aabb. cc01.f710 Up

on R4 is 49.
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R4 nei ghbor relationship with R2 and R3 is L2 only .
Ol EEEX|0|AM R22t R32 L1L2 2tRE 0|22 O{EiX| HIEE ™35l of St2 2 R10|= F 742
712 A2 7} Qlo{of &fL|C}.

Rl#show i si s dat abase

Tag 1:

IS-1S Level-1 Link State Database

LSPI D LSP Seq Num LSP Checksum LSP Hol dti ne ATT/ P/ CL
R1. 00- 00 * 0x0000002B  0x4269 576 0/0/0
R2.00-00 0x00000033 0xB1CA 997 1/0/0
R2. 01- 00 0x0000001F  0x42F0 1018 0/0/0
R3.00-00 0x0000002B  0xCASE 857 1/0/0
R3. 01- 00 0x0000001B  0x50E4 964 0/0/0

ATT ( which is nmarked in Bold ) represents attach bit and is set to 1 for both R2 and R3
router in Level 1 LSP . ATT bit is only set in Levell LSP .

Rl#sh ip route
Codes: L - local, C- connected, S - static, R- RIP, M- nmobile, B - BGP
D- EIGRP, EX - EIGRP external, O- OSPF, |IA - 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- ISISsumary, L1 - IS ISlevel-1, L2 - 1S IS level-
ia - IS-ISinter area, * - candidate default, U - per-user static route
0 - ODR P - periodic downl oaded static route, H- NHRP, | - LISP
a - application route
+ - replicated route, %- next hop override

Gateway of last resort is 10.10.13.3 to network 0.0.0.0
i*l1 0.0.0.0/0 [115/10] wvia 10.10.13.3, 00:00:26, Ethernet0/1

[115/10] via 10.10.12.2, 00:00:26, Ethernet0/0
10.0.0.0/8 is variably subnetted, 9 subnets, 2 nasks

C 10.1.1.1/32 is directly connected, LoopbackO

i L1 10.2.2.2/32 [115/20] via 10.10.12.2, 00:00:26, Ethernet0/0

i L1 10.3.3.3/32 [115/20] via 10.10.13.3, 00:46:55, Ethernet0/1
C 10.10.12.0/24 is directly connected, Ethernet0/0

L 10.10.12.1/32 is directly connected, Ethernet0/0

C 10.10.13.0/24 is directly connected, Ethernet0O/1

L 10.10.13.1/32 is directly connected, Ethernet0/1

i L1 10. 10.24.0/ 24 [115/20] via 10.10.12.2, 00:00:26, Ethernet0/0
i L1 10. 10.34.0/ 24 [115/20] via 10.10.13.3, 00:46:55, Ethernet0/1

In route table Rl is installing default route towards R2 and R3

7|2 Level2 B2 &= Levell YU E RELIX] 01952 o{7|0f 2} &l E|o|E 0] R40] CHEF EX
B2 glaLIchEciE X {Fof 7|2 H|O|Z2 AE38tH, 0|2 el =X &Ef7t obd = U&L
Ch2lel 42 F 7IX| 25 &t IHIEE'OIE'E 78 3271 25 ™XZIf{&LICLR1 R2 7t
of HIE2/0| Z7t5t™ 2t E{7t R20f CHEF 7|2 A2 M x|5HoF & LICH.

R1(config)#int eth0/0
Rl(config-if)#isis metric 20 >>>>> Metric is increased by 20

Rl#sh ip route 0.0.0.0

Routing entry for 0.0.0.0/0, supernet
Known via "isis", distance 115, netric 10, candidate default path, type |evel-
Redi stributing via isis 1
Last update from 10.10.13.3 on Ethernet0/1, 00:00: 05 ago



Routi ng Descriptor Bl ocks:
* 10.10.13.3, from 10.3.3.3, 00:00:05 ago, via Ethernet0/1
Route netric is 10, traffic share count is 1

Now only 1 default route in routing table i.e. towards R3 .

29| A2 R40f CHEt ZE ECiZ2 RIZE MY E|T R20i| CHE 13 = AHE E|X| §b&LIChR204 O
23 E &85tcd™ R20{ M MuiZE >t ok gfLICt Ol LIEFLHEdE R4 Tz 4 00| XHHH

ZE S5 R22 RSHLUCH

R4#sh run int lo 1
Bui | di ng configuration...

Current configuration : 85 bytes

!

interface Loopbackl
i p address 10. 44. 44. 44 255. 255. 255. 255
iprouter isis 1

end

R2#

router isis 1
net 49.0001. 0000. 0000. 0002. 00
redistribute isis ip level-2 into level-1 route-map LEVEL2_into_Levell

R2#show r out e- map

route-nmap LEVEL2 into_Levell, permit, sequence 10

Mat ch cl auses:
i p address (access-lists): 10

Set cl auses:

Policy routing natches: 0 packets, 0 bytes

|

R2#sh access-lists 10

Standard I P access list 10
10 permit 10.4.4.4 (22 matches)

MuizZ = R1 Hlo|EHol& I 2t & E|0|=:

Ri#show i si s database R2.00-00 detail
Tag 1:

IS-1S Level -1 LSP R2.00-00

LSPI D LSP Seq Num LSP Checksum LSP Hol dtine ATT/ P/ QL
R2. 00- 00 0x00000036  0xABCD 859 1/0/0
Area Address: 49.0001
NLPI D: 0xCC

Host nanme: R2
| P Address: 10.2.2.2

Metric: 10 I P 10.10.12. 0 255.255.255.0
Metric: 10 I P 10.2.2.2 255. 255. 255. 255
Metric: 10 | P 10.10. 24. 0 255.255.255.0
Metric: 10 IS R2.01
Metric: 148 IP-Interarea 10.4.4.4 255.255.255.255

After redistribution 10.4.4.4/32 route is being seen into Rl database .



Rl#sh ip route 10.4.4.4

Routing entry for 10.4.4.4/32
Known via "isis", distance 115, netric 168, type inter area

Redi stributing via isis 1
Last update from 10.10.12.2 on Ethernet0/0, 00:06: 32 ago

Routi ng Descriptor Bl ocks:
* 10.10.12.2, from 10.2.2.2, 00:06:32 ago, via Ethernet0/0

Route netric is 168, traffic share count is 1

in routing table as well
1.0l 32 R2= IR HIO|Z2MM EH B2 E H05X[EH 7|2 B2 E E 5K et&L
EP.R18 Level1 LSPO|A{ O{EiX| HIEE fE. P15t 2t E E|o[20l| 7|2 B2 & MERIELIC.

After redistribution 10.4.4.4/32 is also present

—
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=A 4
A} O] HI|ad|o|Mol AlEE &= Qe EM BA sl HE 7 gigLch.
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