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AF1 | 1D High Order DSP System ID  |NSEL

Variable-Length o < 6 » 1
Area Address Bytes Byte
ot s ¢l sae e 0 <8 NSAPY) Jinilly o 6 Cisco e Ji 5 (uluds
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ASJl @8 e puxd A 13a 333 5 sall Al imy
47 685 AS Aals 4S5 5eY) Lo Sal) Sliad
JEal) Jaw e 5 Ladl als ol i lia
Table 6-2. Examples of AFI Values

AFI Address Domain
39 IS0 Data Country Code (DCC)
45 E.164
47 ISO 6523 International Code Designation (ICD)
49 Locally administered (private)
IDI
= A g e Sub Domaind! e e
DSP
OSPFJ! & Area IDJ) Jie 4l
; System 1D
Devicedw paladl ¢ jall leaw o) 3all 138 J5) ges 48 Bit () s> 522 6 Bytes (e 055 pee 1385
Auudl
NSEL

O siadl 13 Jasy 3 Deviced) (2 Sllaall (s 35a 5 oo ma 138 g
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g x5 1S-1SU) (30 8 shaal) A3l (s integrate 1S-1S JI asd Cisco Ll 4l Le 138 ol
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568 S Wl Private AS o uad Sl 5 49 4iad 0S5 Ll sa g AFT JsY) e adl (o o e 0 5S
Area IDJ!

System ID
‘ 6 Bytes (e ¢5Sh IS-1SJ) & OIS Lilia
Qllay) (an ae il Y5 IPV4 O sie e b 5l Device Jb pasliMac Address J gad (Sea
5
1921.6801.1001 <-- 192.168.11.1‘
1 Bytes (0S4 1S-1SJ) (8 393 50 OIS Lallia Liay)

i sala

NSEL = 00J! 585 Lexie NET Address Jl zllaas NSAP Addressd! e (3l
NSEL = 00d) ¢S 43 IS-IS) ae s Al Jamy (ST 3¥ o) 2l Uil

NSAP Address = NET Address but NSEL Field = Zero

NET Addressd! Jlie

‘ 49.0001.0000.0¢12.3456.00
Private AS 2349 4ad o) U g AFIJ) & et Liash) Le Jia ; 49

1: 13 Bytes ¢sS (Sas 43l Liasi Ul 5 Area IDJ) : 0001
Mac Address JI aasiul JEall &5 System IDJ) 32 52 5: 0000.0c12.3456
dall Hia NSELJ) oS5 Net Address J) L S s NSELJ) (o2 232 5: 00

&y ¥
b;\_);i A g d\:m]\ faa tﬂ:\lj

49.0005.0004.c150.e700.00

Muslimtech.wordpress.com (s gamadall ¢ s sall e Lol )i s

; Identifying Systems in IS-IS

825> sall interfacesd! pud s A1 <o y=a 5l ISAA8ULS NET Addressd) 2 System IDJ) aadiey
aal

IP J) Jic 4lic Aread) s siusa e Unique o5 Ol -2 NSAP Addressd! 4 System IDJ!

Y dadd saal g Area 2 sae OS5 O @2 1S-1S Routingd) & 1SJ) ¢ OSPFJ) <3las s Address
e

Aread) sii i ol 3) System IDJI e ol & aain; Level 1 Routingd! of JSAly sl
1) A s Sy lly  Domaind! ¢s sisase A= Unique System 1D dax a5 O Lils duads 64 Y
System IDJ) 223 & Mac Addressd) e adiain Gl jlie Y 8 L)
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49.00AA.0000.0¢11.1111.00 49.00AA.0000.0¢33.3333.00

Ethernet

49.00AA.0000.0c22.2222.00

« System ID in the address used to identify the IS; it is not just an interface. Cisco supports
only a 6-byte system ID.

« System ID is used in Level 1 routing and has to be unique within an area.

« System ID has to be unique within Level 2 routers that form the routing domain.

* General recommendation: use domain-wide unique system ID.
- May be MAC (for example, 0000.0c12.3456) or IP address (for example, 1921.6800.0001)
taken from an interface.

Subnetwork Point of Attachment (SNPA), Circuits, and Links

Joaill (any ) 2t Lil ¥ 5 pilie s yeaiie CulS o)) 5 028 s SNPAJI (s 5 s 5300 CaalSS Uil
. SNPA Addressd!

the point that provides subnetwork services gllaas 4o 3t SNPA AddressJ

! 13 WS A

1 aald (o S ¢ dpila A8 51 A xe Neighbor sl ge sl Ganaddll o) siall 43l iny

¢ o8 sl Al Ju b s interfacesd) aal s yh o 40 Jaie s 2ie 5 Router 1 U o) (A Jina
SNPA Addressdu ¢ Hello Massaged! sl update J) Jie

&) ke SNPAJ) duas; i

I slai SNPA = Layer 2 Address o} s 5 e o3 e (5 a3Y

)\‘::\A

LANJ) &l abaial) Interfacedu o=l MAC Addressd! e Jwass LAN Networkd 4l
Layer 2 Addressd) e doasy 58 41850 22 5 Y Lia) WANJD L) LANJ! 138 il

SNPAJ! o584 (=ldll DLCIJ) a8 ) e Jeass Frame relayd) 8 S

NET NET Local Circuit ID
49.00AA.1921.6800.0001.00 49.00AA.1921.6800.0001.00 / e

MAC 0000.0c33.3333 DLCIA31 T e et
Circuit IDJ s& L b
Interfaced = La Circuitd) mllass
4 g=la Circuit IDJY (<2 W interface JS @ 4 (ala System IDJL (oo L IS e Jia
<3l Ja)s uniquely identified ¢S of s Circuit IDJ) 13 5
FIDJ Jis 4 o8 Lo 3 Y
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oYl el dlal Ca g
4,al ¢ 55 adEsl Circuit IDJ) 4 alias

BMAJI wiSuuid auannidU Usi

DRJ! Jie 52 Lﬁm )"Designated Router" Ju =&l System IDJ o= Circuit IDJ) o585 —--
i) il One byte (o &Lyl (OSPFJI

dl.\.d\ '\'5; a_m aelll SI

‘)A‘Y\

show clns is-neighbors

Al b e cpaal sial) )l iy o sy

IS 1S Commandd! z il diles 8 & Ja (anad) Cagw 3 Y

Brussels#show clns is-neighbors

System Id Interface State Type Priority Circuit Id Format

0000.0C04.DCCO Etl Up Ll 64 0000.0C76.5B7C.03 Phase V
0000.0COA.2C51 EtO Up L2 64 0000.0C76.5B7C.02 Phase V
0000.0COA.2RAA9 EtO Up L1L2 64/64 0000.0C76.5B7C.02 Phase V

System 1d (sewsall 2 gaall a3 cpoal giall g &l 539 ) S xa Jaala Brussels (sl 1SJ)

Dl 13 Alaidll interfaced) e s sed (AU 3 ganll L)

Y axi o Circuit 1DJ) 5o 5 pealall 3 gaall ) Uil o 28 JEBY) aa ol Y

Brussels— dlaidll Subnetworkd! »3¢d DRJL g=lall System IDJ) (s« ¢ 5<% Circuit IDJ) o
System ID For DR is"0000.0C76.5B7C" &S il 5 Ethernet interface 1J) I\ o
Brussels ae Jaidl DRJL u=Wil interfaced) Jaad (Al 5 .03 () ALyl

Circuit J) of Laadlallé 13 5 Brussels sl s8 DRI G (8 ¥ 5 ol 40 Jaaied EROJ! dssailly Ll
Brussels s lb dalall Et0JL aladl 28,01 58 502." Last byted) (i s 0 e 5SS Ua D
LAN e Gl Lils Glad) i) byted) of sa 5 Circuit 1D in BMAJ! duwills 5 sl 4 sale
ID

Point-To-PointJl wlSuwinJ auaunidU WL

sda o o S5 dalad dana desy Hdled) 2 W) circuit idd) oS s sl = el 58 SNPAJ 0 5<
0x00 4l

SNPA is equivalent to Layer 2 address; for example:
« Virtual circuit ID (DLCI on Frame Relay)
* MAC address on LAN interfaces

Interfaces uniquely identified by circuit ID:

« SNPA used on point-to-point.

= On LANSs, circuit ID concatenated with six-octet system ID of a designated IS to form seven-
octet LAN ID (for example, 1921.6800.0001.01) is used.

« Cisco routers use hostname instead of system ID (for example, R1.01).

sl 13 84k sale
138 4ty 5 4nsii Routerdl p=lall Hostnamed! System 1DJ) daw Jag of zeansi Ll e Cisco e
J& Dynamic Hostname JI alaaiu) J3A e

Ahmed_it@windowslive.com



CCNP-BSCI IS-IS oL doxl sl

Brussels#show clns is-neighbors

System Id Interface State Type Priority Circuit Id Format
Dublin Se0 Up Ll 0 06 Phase V
Amsterdam Etl Up L1 64 Brussels.03 Phase V
Rome EtO Up L2 64 Brussels.02 Phase V
London EtO0 Up L1L2 64/64 Brussels. 02 Phase V

IS-IS Routing Levels

Routersd! ¢ g s ol elia o) iass 58 LS

; ‘ Level 1 Router
O Ledail g 5 Led 552 gal)l Aread) z )R 252 00 Router b dais ¥ Routerd) o g il 13a
OSPFJ! & Internal Area Router—

Level 2 Router

Aread) (uii b 4axs Router b duaie 058 ¥ 5 1 (s AT Area 8 Router < Jeaie 58 O 58 5
Backbone Router in OSPF J! 4xdu

Level 1/2 Router

A Area 3 @) i) Lad s Aread) 8 4se & il (e de sana ol yig g deae 050

ABR Router J' OSPFJ! 4 4xiy Le JiST 5

IS-JI 8 Wi Area e ST 8 058 Of (Sl o OSPRJI 2 Routerd! of s 5eY1 8 sl ol Y
saal 5 Area # 05 o) 222 Routerd |S

Jests 0 OSPFU) (b i (IS ik OSPFJ) b 23 52 (53 psarsll iy (ol Backboned) glbase
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L e Lol ) salels o 55 28 Aread) z Jla (e 238 Updated! 138 of ¢« L1 Router o« update J!
Level 2 update
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Ladlall e glaal) &l G a3 Type 1 Jbies 1S Neighbordl daala cile st s a3 o) 5l dies Area
Oe Gaat el Gl laall 238 ol alay Type 1J) 13 |SJ) aaliy Laxied Area Address— iala
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<l Type 1 TLV L2 Router stal du » Laxic L2 Router e Aread! oo e sbes 5 523
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IPJ ae Jaza g3 5 integrated 1S-1Sw ald & 5500 028

Network J) s SISuil) Jadly aadi s TLVJ) 02 caalia [SJ) L daaiall KA e Sl glas (5 52
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x CODE - 128.
x LENGTH - a multiple of 12.

x VALUE -
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e +
| S | EXPENSE METRIC |
T 4k
| S | ERROR METRIC |
e +
| IP ADDRESS |
T 4k
| SUBNET MASK |
T 4k

oL doxl sl

Type 130

Routing Domaind) z s Al J= Redistribution dslee Lol &aas Al [PJL 124

x *CODE - 130.

x LENGTH - a multiple of 12.

No.

x VALUE -
et it +
| 0 |I/E| DEFAULT METRIC |
et it +
| s | DELAY METRIC |
o +
| S | EXPENSE METRIC |
o +
| s | ERROR METRIC |
o +
| IP ADDRESS |
o +
| SUBNET MASK |
o +

of Octets

Code/Length/Valued Jbaial a5 CLV G TLVA Ja 5 gl all (axy s *

bl.'\ﬁwuaﬂaqui_)\..\sd}&;ﬂ\&}

TLV Type Code Length Field Value Variable Length

Area address 1 Area address Area addresses
length + 1

Intermediate system 2 Meighbor count + | 15 neighbors

neighbors 1

IP internal reachability 128 MNumber of Connected |P prefixes: 4 octet metric,
connected IP 4 pctet prefix, 4 octet mask
prefixes

IF external reachability 130 Number of Redistributed |IP prefixes: 4 octet
redistributed P metric, 4 octet prefix, 4 octet mask
prefixes

o iy alall i 4 Le S 86 e o iy Y 5 ey o8 ¥ 5 J 32 13
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Name TLV | IIH || L1 LSP || L2 LSP Origin

Area Addresses 1 Yes | Yes Yes ISO 10589

IIS Neighbors 2 No | Yes Yes ISO 10589

ES Neighbors 3 No ||Yes No ISO 10589

Part. DIS 4 No Yes ISO 10589

Prefix Neighbors 5 No Yes ISO 10589

IIS Neighbors 6 Yes Yes ISO 10589

Padding 8 Yes [[No No ISO 10589

LSP Entries 9 No |[No No ISO 10589

Authentication 10 |[Yes ||Yes Yes ISO 10589

Opt. Checksum 12 |[Yes ||Yes Yes draft-ietf-isis-wg-snp-checksu

LSPBufferSize 14 | Yes SIF-DRAFT

TE IIS Neighbors 22 | No draft-ietf-isis-traffic-04.txt

HMAC-MDS5 Authentic 54 draft-ietf-isis-hmac-03.txt

IP Int. Reach 128 |No | Yes Yes RFC 1195

Prot. Supported 129 | Yes |[Yes Yes RFC 1195

IP Ext. Address 130 |[No ||Yes Yes RFC 1195

IDRPI 131 [|No |[No Yes RFC 1195

IP Intf. Address 132 | Yes ||Yes Yes RFC 1195

Authentication *133 |[No | No No RFC 1195 (illegal)

TE-Router ID 134 |[No ||Yes Yes draft-ietf-isis-traffic-04.txt

TE IP. Reach 135 |[No draft-ietf-isis-traffic-04.txt

Dynamic Name 137 |[No RFC 2763

Shared Risk Link Group 138 draft-ietf-isis-gmpls-extensions-12.txt

MT-ISN 222 |No draft-ietf-isis-wg-multi-topol

M-Topologies 229 | Yes draft-ietf-isis-wg-multi-topol

IPv6 Intf. Addr. 232 | Yes draft-ietf-isis-ipv6-02.txt

MT IP. Reach 235 | No draft-ietf-isis-wg-multi-topol

3-Way hellos 240 | Yes draft-ietf-isis-3way-01.txt

Restart TLV 211 |Yes |[No No draft-shand-isis-restart-01.txt

IPv6 Reachability 236 ||No ||Yes Yes draft-ietf-isis-ipv6-02.txt

MT IPv6 IP Reach 237 |[No ||Yes Yes draft-ietf-isis-wg-multi-topol

p2p 3-way Adj. 240 | Yes draft-ietf-isis-3way-06.txt
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127-0 o LAY Sass 64 Priorityd! 4ad s slud by Default

isis priority number-value [level-1 | level-2] ,)Ail“ e\m\-} aliaat Sy g
Level 2 sl s Level 12 g=la Priority ¢lia of sle) yall 8 329 s

MAC lef il 28 SNPA ADDRESSJ! s 4 sasa 5 gl (5 slusia Priorityd) olS 131 -2
.DISJ o8 ADDRESS

£ DISU/Backup <llia Ja

oalall DRUI (535 sall (e S5 B Lo o sy A il gl o () @3 a5 385 Backup a2 Y
OSPFJL

e Selpriority 4 sy Sas 13 o s aa sidll i DIS Glatil g s s & SA Gadtn 531 eV
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Physical view Logical view
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Level 1 and Level 2 LSP

LSPJ) i i ellis Level 2c0 A 5 Level 1o pals aal s o sise sl Gaitaa ellia [S-|SJI 8
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Multicast 0588 BMAJ & W | unicast— LSPJ! Jw) & Point to Pointd! <<l

Level 1 and Level 2 ITH

by default 455 30 (&) s=8 hold timed! Wi 10 JS Hello intervald) Ju ) ot

Lo 13) L&) Aoy sp @l 8 and) 3,3 seC™ dualadl il il (e ) ja C &yl 568 DISI Ll
Y o DISJ) b Jlae ioa

119 Crslindl 538 4 Lo el Multicast o sbie e aglla ) ol

O 58 5l elia zlia)

OV Lagalial 5 Lagild (58l (e slaa lia

Level 1/ Level 2 s ¢plaiio 03 sinse (e (5 5im3 1S-1SJ) o (o (153
Data link Layerd! e Gyl Jony I1S-ISJ) o)) (o 454l 4

Layer 2 LY Mac Address ¢ sS5 < sus 21 223508 o g 3 0 slin) o geiiis of i lasif Ul
Level 2 Jals Level 1J a5 ilita ) 3 6K <8 g agil

Level 1 Routers JS: u=a 0180.C200.0014 ) siallé 3 ga 50 58 Lo aodalls 13
Level 2 Routersd! JS! Multicastd) = 0180.C200.0015 &) sl s

Opsbie e Juyi s i Level 1 &2J14S jisa [IH 43 Ll Point to Point J of Sl &y
Multicast < s Unicast

BMAUJ 5 Point-to-Pointd! ¢ day yuw 45 )aa

Broadcast Mode Paoint-to-Point Mode
Usage LaM, ful-mesh WAN PFF, HDLC, partiakmesh
VAN
Hello timer 3.3 seconds for DIS; otherwise 10 10 seconds
seconds
Adjacencies mn=-1)2 n=1
Uses DIST? Yes Mo
IIH ty pe L11IH and L2 IIH Foint-to-pairt 1IH

Link-State Database Synchronization

Link-State Database Synchronization

(s B giall Adliaall S e Dl glae 535 Coagy a5 |S-|S Domaind) e LSPsJ) Jais
Domaind!

LSPJ) e alivd 531 1ae Neighbord) JS () o5& Gy o J s s 48a i il

LSPJ) <l (o jaall s System IDJ) o5 5 Lead s 0 Aread) Jals LSPs L1J) Jis
Backboned! & LSP L2J) Jisi

) Lgarnadly o 538 (ma Link palall MTUJ) (e 5S) lgaaa 1S 13) ) 32a 5 AadaiS | SPJI Jus 5
1Xa 5 ..1,2,3,4 LSPs 3=

LSP L2w 4=l LSDBJI (e dlaiia LSDB (58 LSPs L1J) g 1S-I1SJ)
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waldl) aall lee alins s @ Checksum s Lifetime, a Sequence Number, e s 5is3 LSP JS
1Xa 533218 saall Age J lean LSAJ ) (& <Y OSPF LSA (& 325 sl o= LSPJL

A 1200 < LSPJ! leay (&allé L SPJ) 8 Wl 855 58 LSAJI (35S 1325 3600 &) J s sl )

13 of Glay o () 2l 60 33a 1S ity I3 aay g saeall ) J e sl (i L 55 J s 5l ey

28 38 | SPJ)

Leillacls o sty s LSDBUJ (& lera Lgnand any @lld g 33aa Ll Sty s LSPJ) IS aliv o ans
lifeTime 1200 seconds

1200 by default in Cisco Router

LSDB Synchronization

(Sequence number PDUs (SNPs

adle oo 3 ke (A s CSNPUI alasiuls g 5 J5¥) Jlaall aladind (pllae 1 PDUSJ! (e g 5l 13
e sbeall 538 Ayl lall o (ye 5SGU Neighbord! du 555 1SJ) e sas 3 LSDBJ! oo
Routerd! calla Jus s Routerd) of (& (1 s¥) il 50 o 55 028 5 PSNP PDUS 58 5 AU Jlaall
Owe LSP 4ie allay s CSNPJI dus )i 2

LSPJ! 41 Jus )l 2l ISJ) sle o o) (o Al Ayl o))

I8 5S Jand) 138 5 AS05N 5165 10 IS CSNIP Jle bk kaéé DISJ) o5& BMAJ) Sl Al
o9

CSNP sent
periodically
(every 10
seconds by
DIS)

LSP 77 ’ 3.LSP 77

2. Request:

4. ACK:
Thank you for
LSP 77

Sorry, | missed
LSP 77

BMAJ) S 3 1S5 & 5 DISU) O oang 38 Le Jos oo 0 Gl JUl
LSPJI ge padle e (s 5ia3 o4 5 CSNPJI R2"DIS™ dw n )l ad

LSP 7701 4 43 la) sina 3 PSNP 4l y R1 s lld 2y

77 435khall LSP) e s 535 LSP « DISJ) 4l Jus 58

LSP 77J) alis 4y PSNP 4l 2 R1 232 5
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o) s Y5 il o Jbad¥) Jaiy e Il CSNPJ) Jus ) 28 Point To Pointd) <l 8 Ll
Caan 13 13a 5 gy 5 Aned sy 53 1) Cada BMAGJ) (o3 353 50 58 Lo Jie 550 U< CSNPJ)

AN LSP Jlb st aas (5200 is )l o s LSDBU (8 82 53 sal) e slaall b i
peadey

3. ACK:
Thank you for

wnN e

LSP 33 Link went
2. New LSP down
describing the
current situation
A link fails.

Router R2 notices this failure and issues a new LSP noting the change.

Router R1 receives the LSP, stores it in its topology table, and sends a PSNP back to
R2 to acknowledge receipt of the LSP.

50 IS o S1 sl e
" el ddle |S-IS "L1&L2"J) 4 Level I8

; ~ LAN Adjacencies
Typel or 2 s Ja Routerd! g s (bl (e daaad )@l ddae Gl adldll JUal) 8 20 LaY

-,
- -~ -

Area 1

Area 1

=== | evel 1 Adjacency Level 2 Adjacency

Adjacencies are established based on the area address announced
in the incoming IIHs and the type of router.
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WAN Adjacencies
O @ ¥ 138 (S Y Level 1 or 2 o) s 48 i Wan J) & HTHJ) o <l Jaé Wl UK K 3 <6l b
Aaall 3 guall 238 Lgy yian g Aliadia ¢y 585 (o 535 )1 G Adjacenciesd) ddee

Area 1 Area 1 Area 1 Area 1
Area 1 Area 1 Area 1 Area 1
5 & 6
Area 1 Area 2 Area 1 Area 2

&6 66
Area 1 %-—ﬁmea1

Y I Wand! (8 1Ssd) o o) dlee puads
138 5 Level 1 (s siua Ao Jols agia aaay g ) agae Saay L1 5 Level 1 Router
L1/2 Router ge L1 oAS 5l Lagf 231
Level 2 Routing & sivwe le Jalii el sy ¥ 5 Aread) (sii 8 " L2 Routers
Level 2 s Level 1 Routing s siue e Jal Sasy Aread! a8 4 L1/2 Router ¢l
Routing

Gl slaall Jal agin Gasy (18 Aread) (uds (8 1 gl 23S Y Gz alalie |1 Routers ¢!
ddlide Area 8 aeY b

Configuring Basic Integrated IS-IS -6

Slath blas 83 5K oLl (adl "CBT" oo g padle Ciaa gyl s¥) (e Cuaall 8 eadl Jd
"dﬁﬂ\ ua’u CAH 4"")"':"‘"‘"

LSDBJ! i sl Area J! 4 1Ssd) JS-1

sl Juadl yaaidglee & SPRJ) 1S-1SJ) aadins -2

Gluall Llee &4y alall SPFJ) Level JS1-3

OSI Routing Tabled! 8 aa 58 &l el Juail-4

4lead) 22 "Partial Route Calculation PRC" e s IS-1SJ) (& daxii s ,al il ) ) 53 éllia -5
doe 8 A0 8 gl sy Ladie 4]l alay OSPRA! alialld [S-1SJ) mdla (86 haa et Anluaal)
el 5" Lina interface (o gl Caas 13 1S-|SJ) A el ALalS dpliaad) dleall 32lely SPFJ) s
IP J) iy I1S-ISJ Y Jasé Jpanill e paisy 58 s PRCJ) Juriiy o 88 " |P L& NET Address
L3l Jis NET ADDRESSJ)s s 43 ) 5 Jis Subnets

OIS VLl SPRJ) ) zling 138 480l (8 55 )l o Jie Net Addressd) 8 e caas 133
PRCJ! Y zliay 1368 36s interface
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Integrated IS-IS Configuration
Sl 4818 3y0n 5 Gl Glall Jadadiall Slacly a5 () any
&* é}g\j\ '&}B';“.é
Enable IS-IS on the router
) aladinly ey
(config)#router isis
Routerd! Net Addressd) sass ¢l 4l 5 gadll
(config-router)#net network-entity-title
5 adalia 3 (e () <5 Net Addressd) ol St a5
Area ID
SystemID
NSEL =00
Jl
Router Area MAC Net
Paris 00.0001 | 0004.¢150.e700 {00.0001.0004.¢150.e700.
Berlin 00.0001 [ 0010.7b3c.6bd3 | 00.0001.0010.7b3c.6bd3.00
London 00.0001 | 00b0.6430.1de0 | 00.0001.00b0.6430.1de0.00
Rome 00.0001 [ 0004.¢150.f1c0 |00.0001.0004.¢150.f1c0.00
Brussels 00.0002 | 0005.5e6b.50a0 | 00.0002.0005.5e6h.50a0.00
Amsterdam | 00.0002 | 0000.0c8d.34f1 |00.0002.0000.0c8d.34f1.00

System IDJ! s» Mac Addressd) ¢S of da s ud Lasha g

IS-1S Protocold! cewa ¢ sSiv Al interfaced! sbaal &G 3 gladl)
Y0 aladiuly el

(config-if)#ip router isis

IS-1SJI 58 4Suil) anl SNEtWOrk el 2a 53 ¥ ddasale

& e 5S35 o gaw Gl 5 [ SIS bl i A8 ) ghad
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| Loopbacko: 192.168.20.1/24 |

VLAN1: 172.16.0.0/24

Fa0/3

1 Fa0/1

[ Loopbacko: 192.168.10.1/24 | | | Loopbackﬁ:.a.:l-s&so.ﬂ% |

Rl (config)# router isis

Rl (config-router)# net 49.0001.1111.1111.1111.00
Rl (config-router)# interface fastethernet 0/0

Rl (config-if)# ip router isis

Rl (config-if)# isis priority 100

Rl (config-if)# interface loopback 0

Rl (config-if)# ip router isis

R2 (config)# router isis

R2 (config-router)# net 49.0001.2222.2222.2222.00
R2 (config-router)# interface fastethernet 0/0

R2 (config-if)# ip router isis

R2 (config-if)# interface loopback 0

R2 (config-if)# ip router isis

R3 (config) # router isis

(
R3 (config-router)# net 49.0001.3333.3333.3333.00
R3 (config-router) # interface fastethernet 0/0
R3 (config-if)# ip router isis
R3 (config-if)# interface loopback 0
R3(config-if)# ip router isis

Changing the 1S-1S Router Level
Sl eV IMA (e 550 53 an GliSay

(config-router)#is-type {level-1/level-1-2/level-2 only}
Level 1/2 s» Defaultd)s

Changing the 1S-1S Interface Level
<l Ja La JI5ullé level 1 Routerse 4us interface d3a (e Jiaia s Level 1/2 Router <l )
Routerd! sy 43 3) 2@l 5a¥15 jae o8 038 5 ¥ LlaY) € 48l o1 MIIH Level 2 Ju i of glise
led s el [IHJ) b)) a2z o sid Level 2 5 Die Level 1o dlaia 33V 4l interfaced) of

Bandwidthd! e Ldlsy cagu ellh
(config-if)#isis circuit-type {level-1/level-1-2/level-2 only}
2/1 s» Defaultd)s
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Changing the 1S-1S Metric

Y128 JBA e Metricd) uss iy
(config-if)#isis metric {1-63} {level-1 | level-2}
default = 10

Delayd) ¥ s bandwidthd! aaaiew ¥ 43) 13) 43,Ldl Routing Protocold! ge <alisg IS-I1SJ) oS Y
Metricd _bia) ke A D

Y113 IR (e Metricd) lus dolee b o Canad () GlilSal Lails Gl 138 ol Y
(config-if)# isis metric metric [delay-metric [expense-metric [errormetric]]] {level-1 | level-2}
Configuring IP Route Summarization in IS-1S

(config-router)#summary-address <network address> <mask>

see JUa
172.16.1.0/24 Geneva Zurich
—
172.162.0/24 =570 172.16.4.0/24 £S5 7200 AREA 1

172.16.3.0/24 ! r

172 168.0/24

&.l\f_"'\

AREA 2 Madrid "'

N 172.16.9.0/24
172.16.16.0/24

[— .
AREA 3 ." e 172.16.19.0/24 (£330 172.16.17.0/24

‘ l ‘ 172.16.18.0/24

Bonn Frankfurt

Zurich is configured to perform route summarization.
router isis

net 01.0000.0c76.5b7c.00

summary-address 172.16.0.0 255.255.248.0

Madrid's configuration has no route summarization.
router isis

net 02.0000.3090.6756.00

is-type level-2-only

Bonn is configured to perform route summarization.
router isis

net 03.0000.0c0a.2aa9.00

summary-address 172.16.16.0 255.255.248.0
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Madrid's route table shows the summary addresses advertised by Bonn

and Zurich.
Madrid#show ip route
Codes: C - connected, S - static, R - RIP, M - mobile, 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
E1l - OSPF external type 1, E2 - OSPF external type 2
i - IS-IS, su - IS-IS summary, L1 - IS-IS level-1, L2 - IS-IS
level-2
ia - IS-IS inter area, * - candidate default, U - per-user
static route
o - ODR, P - periodic downloaded static route

Gateway of last resort is not set

172.16.0.0/16 is variably subnetted, 4 subnets, 2 masks
L2 172.16.16.0/21 [115/20] via 172.16.9.2, Serial0/0.2
172.16.8.0/24 is directly connected, Serial0/0.1
172.16.9.0/24 is directly connected, Serial0/0.2
L2 172.16.0.0/21 [115/20] via 172.16.8.2, Serial0/0.1

H-Q Q-

Verifying IS-IS Configuration and Structures

Verifying IS-IS Configuration

a2 5 Ol [y pal

show ip protocols

Gl el Jasill oS 555l 4 yra golaio A1NA Gag

Fl# show ip protocolsa
?ult ng Protocol is "isis™
valid after 0 seconds, hold down 0, flushed after 0
i update filter list for all interfaces is not set
or all interfaces is not set

Incoming up
Redistributi

show ip route [address [mask]] | [protocol [process-id]]
ghﬂ‘sﬂ‘;ﬂ)b&&\4ﬁ)&ncﬂauu}

FEl# show ip route

<pgutput omitted>

Zateway of last resort i1s not set

i L1 192,168.30.0/24 [115/20] wia 172.1&.0.3, FastEthernet(0/0

C 192 ,162,10.0/24 ig directly connected, Loopback(
172.18,0.0/24 is subnetted, 1 subnets

c 172,.16.0.0 is directly connected, FastEthernetl/0

i L1 192,168,20.0/24 [115/20] wia 172.1&.,0.2, FastEthernet(/0
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Verifying CLNS IS-IS Structures

CLNSJ! ¢e dule e daa (2 23 show clns

protocols

o

[

Fenerate narrow metrics:
Accept narrow metrics:

Generate wide metrics:
ABeccept wide metrics:
Bl#

show clns interface [type number]

interface fastethernet 0/0
0/0 is up, line protocol is up
nabled, MTU 1497, Encapsulation SAF

min.

shled, 10 msec.

witching

witching

& seconds

tocal: IS-IS
level-1-2

ype:
numbar
Metric:
1.01

Bvé Metrie: 10
active level-1 adjacencies: 2
fetric: 10, Priority: 100, Circuit

-

gcircuit IO

100,

Oxl
Circuit ID:

0x0,

10,

R1.01

Rl

(8]

B
&

R1.01

P

UL
Bvé M

igr 10

active level-Z adjacencies: Z

8 LAN Level-1l Hello in 803 milliseconds
S LAN Lewvel-2 Hells in 2 seconds

show clns neighbors

show clns neighbors

ce SHFR State Holdtime Type Frotocol
Qoo4. Up 9 L1LZ IS-IS
aooz. Up 29 L1LZ IS-IS
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FEl# show clns neighbors detail
Systen Id Interface SHEL
RZ Fals0 0004, 9ad2,
Area RAddressies): 43,0001
IF Address{es): 172.1&.0.2~*
Uptime: 00:07:30
NSF capable
2k Fa0/0 0002, 18£4,
Erea RAddress{es): 49,0001
IF Address{es): 172.1&.0.3*

Uptime: 00:07:00
HEF capable

R5¢show isis route

IS-IS not running in CSI mode (*)

routes)

(*) Use "

all routers.

-1S oL doxl sl
show clns neighbors detail
State Holdtime Type Frotocol
d0c0 Up 24 L1LZ I5-I3
1bal Up 27 L1LZ I5-I3

show isis topology" command to display

show isis route
Level 1 Routing <l (s =

{(only calculating IP

paths to

interfaced! s siws e CLNS Routingd! aaaius Lavie (5 sam 4l 05 138 51 3k sale ol Y

show clns route
Level 2 Routing Table &l (= s

Fl# show clna route
Codes: C - connected, 5 - static, d - DecnetlIV
I - ISC-IGRF, i - I3-I5, e - ES-IS
B - BEE, b - eBEP-neighbozr
C 49,0001,1111,1111,1111, 00 [1/0], Loecal IS-IS HET
C 43,0001 [2/0], Local IS-IZ Zrea

RS5#show isis database

Q4+ =+

IS-IS Level-1 Lin

[ R -
LSPID LSP
Seq Num
R3.00-00 0x00000002
R5.00-00 * O0x00000010
R1.00-00 0x0000000D
R1.01-00 0x00000007
IS-IS Level-2 Link Stat
LSPID LSP
Seq Num
R6.00-00 0x0000000%
R5.00-00 * O0x00000012
R2.00-00 0x00000007
R1.00-00 0x00000012
R1.01-00 0x00000006

e Database:
LSP
Checksum
OxXF9FC
0x1BC4
O0xEFF4
0xB733

e Database:
LSP
Checksum
0xF069
0x34C4
OxlleA
0xB83DC
O0xF6BA

show isis database

LSP ATT/P/OL
Holdtime

591 0/0/0
404 1/0/0
713 1/0/0
569 0/0/0
LSP ATT/P/OL
Holdtime

828 0/0/0
513 0/0/0
574 0/0/0
694 0/0/0
1104 0/0/0
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Level 1 Database / Level 2 Database ¢ W duadll iluall JUall 8 JaaY

show isis topology
Metricd' & Level 1 and 2J Topology Tabled) &ll (i s

RS¥show isis topology

IS-IS8 paths to level-1 routers
System Metric Next- Interface SNPA
Id Hop
R3 10 R3 5e0/0/1 *HDLC*
R3 Gi0/0 0013.c4dd.da20
RS -
R1 10 R1 Gi0/0 0014.a8a7.a5f0

IS-IS paths to level-2 routers

System Metric Next- Interface SNPA

Id Hep

RO 20 R1 Gi0/0 0014.a8a7.a5f0

RS -

R2 10 R2 5e0/0/0 *HDLC*

R1 10 R1 Gi0/0 0014.a8a7.a5f0
Summary

Protocold! 13 4alall

Similarities Between IS-IS and OSPF
They are open standard link-state routing protocols.

They support VLSM.

They use similar mechanisms (link-state advertisements [LSAs], link-state aging timers, and
link-state database synchronization) to maintain the health of the LSDB.

They use the SPF algorithm, with similar update, decision, and flooding processes.
They are successful in the largest and most-demanding deployments (ISP networks).

They converge quickly after network changes.
Differences Between Integrated IS-IS and OSPF

4 Gile Backbone Aread! of =& OSPFJ & Backbone Aread) ¢ s<ase s <adisl aal

adliaal Areasd) JS ae Aread) s3er sabe Juail uany o o ke <l 3) Lgilsa
i 1Y) dlile L Domaindb Area b i of a1 138 2 g sall (g Sl 4 eV [S-1SJ) 2 Ll
L1/2 Router
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