IS-IS (DEE

Integrated Intermediate System-to-Intermediate System (IS-IS) . A4 > % —%* > § 7’1 fh 2L /X—
Va4 (IPv4) 13, BEX—Z2ONHT— U =4 v b= (IGP) TY, Cisco V7 b
U= T IE, EBEECERE (ISO) /International Engineering Consortium (IEC) 10589 33 J: (NRFC
15 ICREH SN TN D P L—T U THEREZRIE L, TP /N— 3 26 (IPv6) [AIT IZARHENL
RO TN bR YEBINLT AR VSIS ZBM L ThET,

ZDFEY 2—/L T, CiscolOSXR F > FU—27 TIS-IS (IPv4 B LN IPv6) % FEiE+ 2 ik
WIZOWTEBA LET,

\}

GE)  BIEIE., T 74/ b®D VRF OHRVHR— I TWET, VPNv4, VPNv6 3 8 VPN L—
T4 v 7EYE (VREF) OF7 RFLA 773U, LAVPNBIOR-ALFFv X ML, 5%V ) —
ATHR—FENDEFETT,

o [S-IS DEIEDRHESME (1 ~—)
¢ IS-IS DEE 2 —)

« IS-IS DIFAEDFER] (2 ~—)

« WDIEZE (10 *—2)

« TOMOBEEE (10 X—)

== 248 A

IS-IS DEXKDRHRSEH
WY Z A7 ID 2 Ziie 4 A7 Z N —FICEEMN T N TV L2 —% 7= B LTV D
ENHVET, Z0Oa~vr R U 77 LR 0T, Fa~y FICKRERF A7 ID RNEGENE

T, =P IN—TOED Y THFRTa~vy REERHTERWEEZ N6, AAAE
FRE ARG L T2 &0,

IS-1S D& .
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IS-IS DELE

FIUMBEA L X —T A A FICEBDISIS £ v AZ LV ARTFESEAZ LN TXET, 727

L. ACHEA X —T =2 AeHFT T XCOAL VAT R IRIDA LV AX L AID &
RETHLENHY 77,

Fo0E, dotlq VT A H—T oA AEEHK LT, dotlq h 7 A v F—T = AZNENE R
RBHISAIS A VARV AIZRETHI EHLTEET,

\}

GE)

show configuration =~ > FOMH N DOFERZ R RT 5121, 1 £72132 D LU (no max-metric

level {1]2}) T 7% no max-metric =~ F’Eaﬁﬁbi@‘ ENLSN DS Eij()‘ NP

EXHADICRRINET A, ZOEEIX, V—ZICRELX Iy M DORNCHERSNET,

IS-IS DEE D TEHI
2T, ROBREFNZHOW T LET,

DU I)L bARB D IS-IS for IPv6 DEETE :

RIZ, single-topology E— RDA R—T /WAL DB Z R L ET, IS-IS A A X U ARERL S HL,

NET BEFRSN., A1 Z—T A A LTIPv6 B3 IPv4 & L HITRESH., IPv4 Y 7 AR
N IPv6 TR SN E T,
DFKTE

IZ. POSA & —T7 A Z0/3/0/0B31Pv4 7 KL R L IPv6 T K L AD 7 OBEHEEZ
%fbﬁkf“a‘éct I LET,

router isis isp
net 49.0000.0000.0001.00
address-family ipv6 unicast
single-topology
interface P0S0/3/0/0
address-family ipv4 unicast
|
address-family ipv6 unicast
|
exit
|
interface P0S0/3/0/0

ipv4 address 10.0.1.3 255.255.255.0
ipvé address 2001::1/64

< ILF kAR B T IS-IS for IPv6 DERE : 15

WIZ, IPVO ICREEN TV A~ /LTF AR P ISIS R LET,
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router isis isp

net 49.0000.0000.0001.00
interface POS0/3/0/0
address-family ipv6 unicast
metric-style wide level 1
exit

|

interface POS0/3/0/0

ipv6 address 2001::1/64

A VAR ZRABTHDISIS IL— FOEEH : H

KIZ. set- attached-bit =~ > R & redistribute =~ > FOFEHFIZ < LET, L-~UL 1 ITHIE
SNFAAB R T LV 2IHIBES NI P AZ A 2] D2DODA AKX AN
REINTWVWET,

FRAAZFEAEALTLL ]l DA LV AZ LU ANE L2 DA VAR AN — M MEFE L E
T, LUL 1 DON— IRBREEND LI, VRIAV2A LV AZ L ADT RI=ZA ML —FT 47
T A AL APRPRIICKRESRESNTND Z EIZER LTLEE W,

LAl VARV AILAI 2 A VAR ASNDEFEANL— N THAHI NS, LU A
VAR AT attached By FRRESNTWET, T, A VARAZUA T I 7T
MBIN Y T R— U ~BIET D 72D O 272 0 £97,

router isis 1
is-type level-2-only
net 49.0001.0001.0001.0001.00
address-family ipv4 unicast
distance 116
redistribute isis 2 level 2
|
interface GigabitEthernet 0/3/0/0
address-family ipv4 unicast
|
!
router isis 2
is-type level-1
net 49.0002.0001.0001.0002.00
address-family ipv4 unicast
set
-attached
-bit

interface GigabitEthernet 0/1/0/0
address-family ipv4 unicast

IW—FrDRXT
WIZ, V= b+DEX IO ERLET,

route-policy isis-tag-55
end-policy

IS-1S D& II
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|
route-policy isis-tag-555
if destination in (5.5.5.0/24 eq 24) then
set tag 555
pass
else
drop
endif
end-policy
|

router static

address-family ipv4 unicast
0.0.0.0/0 2.6.0.1
5.5.5.0/24 Null0

|

!

router isis uut

net 00.0000.0000.12a5.00
address-family ipv4 unicast
metric-style wide
redistribute static level-1 route-policy isis-tag-555
spf prefix-priority critical tag 13
spf prefix-priority high tag 444
spf prefix-priority medium tag 777

IS-ISBAERE v FEEDERTE : HI

1

Wiz, IS-ISmAm ey NEMEE T 7T 4 71T A0 E R LET,

config
mpls traffic-eng path-selection ignore overload

WIZ, IS-IS WA ey MERME AT 7T 4 TITT DB RN L ET

config
no mpls traffic-eng path-selection ignore overload

IW—3DBERIREZNIEST L57-0D IS-IS DEETE

ZOETIE, BARE Y NEREETIC, L—F OBAFRIREEEZWIT 5725 D IS-1S DR E
/fﬁj “‘OI/\TDREH Li@—o

= ZPISISIHAR By M CTREINTVDIGE, BARE Y FRRESNTND & XTI —
TATTaRRIBMUETH, N7 7 0 v s kinik LEYA (BB I & —
T2 A A~D T T 4y 7 2R WAMEIEZ SIS ICRET HITIE, BAME Y AR
EHTIZ, max-link-metric A7 — F AV R ERELET, TORAT—F AV MERETH L
LD, V—=FFIN—T 4T TaRIEM L., REOTFETHI I — FE L THERHS
nEd,

. IS-1S D%
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1
(max-metric-nk
IPwd:1 111110024 wnfiguifion) IPvd: 13.13.13.024
ﬁi;i [Pz 11:11: 112464 ﬁiﬁi Pré: 13 123 13764 ﬁiﬁi
Router A Router B Router C
Loz Lol Loz a
LLL1Ee 299 30 33330 g
11128 2220128 33128 L]
1R BRI

FED MR YDON—F A F—T 2 ZADFREIHKHBBL TS Z L 2ERLET,

FIEDHE
1. FARBIORT I, V=X A, B, BEOCERELET,
2. L—¥A B, BEXORCT, ISIS LHIETH XY hT RLAEZRELET,
3. I—%2 A B, BIORCON—T RNy I A F—=Tx A ATIPvA L IPV6 DT KL AT 7
IVERELET,
4. N—HFA LB —Tz2A ATV I AN v I ERELET,
5. JL—HA B, BXOCOL—FTVLT 407 A%ZFRLT, REELMHRLET,
6. max-link-metric A7 — F A2 N ERETDHEIIC, V—FBIZU 7 AN v 7 ZfERL
£7
7 JL—4 B |Z max-link-metric 27— h XA FERELET,
8 ®EAZ=IvILET,
9. NLN—HFBOUVI AN v DELEHERLET,
0. (EE) VX ALCOL—F TV T 47 ADEEEHERLET,
FIED 54

ATv T FAERVITRTLESIC, »—HF A B, BIUCEZHRELET,
WDOIP T R AZMHH L%,
* Router A Loopback0: 1.1.1.1/32 and 1::1/128
* Router A -> Router B: 11.11.11.2/24 and 11:11:11::2/64
* Router B Loopback0: 2.2.2.2/32 and 2::2/128
* Router B -> Router A: 11.11.11.1/24 and 11:11:11::1/64
* Router B-> Router C: 13.13.13.1/24 and 13:13:13::1/64
* Router C Loopback0: 3.3.3.3/32 and 3::3/128
* Router C-> Router B: 13.13.13.2/24 and 13:13:13::2/64

ATFvTF2 L—FA B, BEOCT, ISIS LT 2%y 7 RLAEZHRELET,

4
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ATvT3

ATvT4

ATvTH

1

'Router A

RP/0/0/CPUO
RP/0/0/CPUO
RP/0/0/CPUO
RP/0/0/CPUO
RP/0/0/CPUO

'Router B

RP/0/0/CPUO:
:RouterB
:RouterB
:RouterB

RP/0/0/CPUO
RP/0/0/CPUO
RP/0/0/CPUO

'Router C

RP/0/0/CPUO
RP/0/0/CPUO
RP/0/0/CPUO
RP/0/0/CPUO
RP/0/0/CPUO

:RouterA (config)# router isis ring

:RouterA (config-isis)# net 00.0000.0000.0001.00
:RouterA (config-isis) # address-family ipv4 unicast
:RouterA (config-isis)# metric-style wide

:RouterA (config-isis-af)# exit

RouterB (config)# router isis ring
config-isis)# net 00.0000.0000.0002.00
config-isis)# address-family ipv4 unicast

config-isis-af)# exit

:RouterC (config)# router isis ring

:RouterC (config-isis)# net 00.0000.0000.0003.00
:RouterC (config-isis) # address-family ipv4 unicast
:RouterA (config-isis)# metric-style wide

:RouterC (config-isis-af)# exit

N—H A B, BEOCONLV—T Ry 7 £ 2 —T 2 ATIPv4 L IPV6 DT KL A7 7 I U EHKEL

e
1

RP/0/0/CPUO
RP/0/0/CPUO
RP/0/0/CPUO
RP/0/0/CPUO
RP/0/0/CPUO
RP/0/0/CPUO
RP/0/0/CPUO

:Router (config-isis) # interface loopbackO

:Router (config-isis-if)# address-family ipv4 unicast
:Router (config-isis-if-af) # exit

:Router (config-isis-if)# address-family ipv6 unicast
:Router (config-isis-if-af)# exit

:Router (config-isis-if) # exit

:Router (config-isis)#

=B A B =T 2 AA ATV I AN w7 EHRELET,

1

! Configuration for Router A Interface GigabitEthernet 0/0/0/0 with Router B is shown here.

Similarly,

RP/0/0/CPUO
RP/0/0/CPUO
RP/0/0/CPUO
RP/0/0/CPUO
RP/0/0/CPUO
RP/0/0/CPUO
RP/0/0/CPUO
RP/0/0/CPUO

configure other router interfaces.

:RouterA (config-isis)# interface GigabitEthernet 0/0/0/0
:RouterA (config-isis-if)# address-family ipv4 unicast
:RouterA (config-isis-if-af)# metric 10

:RouterA (config-isis-if-af)# exit

:RouterA (config-isis-if)# address-family ipv6 unicast
:RouterA (config-isis-if-af)# exit

:RouterA (config-isis-if)# exit

:RouterA (config-isis) #

W]

IL—F A B, BEIRCONL— N F LT 4w I 2A%F LT, RELHERLET,

1 -

! The outputs for Router A are shown here.
RP/0/0/CPUO:

Similarly, view the outputs for Routers B and C.

RouterA# show route

Tue Oct 13 13:55:18.342 PST

Codes:

C - connected, S - static,
D - EIGRP, EX - EIGRP external,

R - RIP, B - BGP, (>) - Diversion path
O - OSPF, IA - OSPF inter area

N1 - OSPF NSSA external type 1, N2 - OSPF NSSA external type 2

E1 - OSPF external type 1, E2 - OSPF external type 2, E - EGP

i - ISIS, L1 - IS-IS level-1, L2 - IS-IS level-2

ia - IS-IS inter area, su - IS-IS summary null, * - candidate default

B sisoxE
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ATvT6

- per-user static route,
access/subscriber,
- mobile route, (!) - FRR Backup path
last resort is not set
1. .1/32 is directly connected, 00:03:40,
L1 2.
L1 3.
.11.11.0/24
11.11.11.1/32
L1 13.13.13.0/24
L1 15.15.15.0/24

is directly connected,
is directly connected,
[115/20]
[115/30]

via 11.11.11.2,
via 11.11.11.2,

PR E QOB B B
=
=

RP/0/0/CPUO:RouterA# show route ipv6
Tue Oct 13 14:00:55.758 PST

C - connected, S - static,
D - EIGRP, EX - EIGRP external,
N1 - OSPF NSSA external type 1,
E1 - OSPF external type 1,
i - ISIS, L1 - IS-IS level-1,
ia - IS-IS inter area,
U - per-user static route,
A - access/subscriber,
M - mobile route, (!)

Codes:
O - OSPF,

- FRR Backup path

Gateway of last resort is not set

L 1::1/128 is directly connected,
00:09:17, Loopback0
i L1 2::2/128
[115/20] via fe80::e9:45ff:fe22:5320,
i L1 3::3/128
[115/30] via fe80::e9:45ff:fe22:5320,
C 11:11:11::/64 is directly connected,
00:09:16, GigabitEthernet0/0/0/0
L 11:11:11::1/128 is directly connected,
00:09:16, GigabitEthernet0/0/0/0

i L1l 13:13:13::/64

[115/20] via fe80::e9:45ff:fe22:5326,
i L1 15:15:15::/64

[115/30] via fe80::e9:45ff:fe22:5326,

o - ODR, L - local, G
a - Application route

R - RIP, B - BGP,

E2 - OSPF external type 2,

00:00:05,

00:00:05,

00:00:05,

00:00:05,

Bl L—4 DBARREELET 5001518 0&E [

- DAGR, 1 - LISP

Loopback0

.2/32 [115/20] wvia 11.11.11.2, 00:01:27, GigabitEthernet0/0/0/0
.3/32 [115/30] via 11.11.11.2, 00:01:27, GigabitEthernet0/0/0/0
00:03:39,
00:03:39,
00:01:27,
00:01:27,

GigabitEthernet0/0/0/0
GigabitEthernet0/0/0/0
GigabitEthernet0/0/0/0
GigabitEthernet0/0/0/0

(>) - Diversion path

L2 - IS-IS level-2
su - IS-IS summary null,
o - ODR, L - local, G
a - Application route

IA - OSPF inter area
N2 - OSPF NSSA external type 2
E - EGP
* - candidate default
- DAGR, 1 - LISP

GigabitEthernet0/0/0/0

GigabitEthernet0/0/0/0

GigabitEthernet0/0/0/0

GigabitEthernet0/0/0/0

max-link-metric A7 — h A > FEFRETDHHNIC, V—F BIZU 7 A M) v 7 EBHRLET,

1

RP/0/0/CPUO:RouterB# show isis database
Tue Oct 13 13:56:44.077 PST

No IS-IS RING levels found

IS-IS ring (Level-1) Link State Database

LSPID LSP Seqg Num LSP Checksum

RouterB.00-00 * 0x00000005 0x160d
Area Address: 00

NLPID: Oxcc

NLPID: Ox8e

MT : Standard (IPv4 Unicast)
MT: IPv6 Unicast

Hostname: RouterB

IP Address: 2.2.2.2

LSP Holdtime ATT/P/OL
1026 0/0/0
0/0/0

IS-1S D& II
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IPv6 Address: 2::2

Metric: 10 IS RouterB.01

Metric: 10 IS RouterA.00

Metric: 10 IP 2.2.2.2/32

Metric: 10 IP 11.11.11.0/24

Metric: 10 IP 13.13.13.0/24

Metric: 10 MT (IPv6 Unicast) IS-Extended RouterB.01l

Metric: 10 MT (IPv6 Unicast) IS-Extended RouterA.00

Metric: 10 MT (IPv6 Unicast) IPv6 2::2/128

Metric: 10 MT (IPv6 Unicast) IPv6 11:11:11::/64

Metric: 10 MT (IPv6 Unicast) IPv6 13:13:13::/64
RouterB.01-00 0x00000001 Oxc8df 913 0/0/0

Metric: O IS RouterB.0O0

Metric: O IS RouterC.00

Metric: O IS-Extended RouterB.00

Metric: O IS-Extended RouterC.00

Total Level-1 LSP count: 2 Local Level-1 LSP count: 1

AT, SIS 7 e FaARnEfELTnb 2L, BLOERRINTWAHI Y7 XA R 7 (Metric: 10)
PDREEBYVTHLZ L 2R LET,
AFwvF71 JL—% BIZ max-link-metric 27— h X FERELET,

1

RP/0/0/CPUO:RouterB
RP/0/0/CPUO:RouterB
RP/0/0/CPUO:RouterB
RP/0/0/CPUO:RouterB

config)# router isis ring
config-isis)# max-link-metric
config-isis)# exit

config) #

ATwT8 BEEaIv MLET,
1 -
RP/0/0/CPUO:RouterB (config) # commit

RT9T9 NL—HBOVYI AN v I OEREHRALET,
{1 -

RP/0/0/CPUO:RouterB# show isis database
Tue Oct 13 13:58:36.790 PST

No IS-IS RING levels found
IS-IS ring (Level-1) Link State Database

LSPID LSP Seqg Num LSP Checksum LSP Holdtime ATT/P/OL
RouterB.00-00 * 0x00000006 0x0847 1171 0/0/0

Area Address: 00

NLPID: Oxcc

NLPID: 0x8e

MT: Standard (IPv4 Unicast)

MT: IPv6 Unicast 0/0/0

Hostname: RouterB

IP Address: 2.2.2.2

IPv6 Address: 2::2

Metric: 63 IS RouterB.01

Metric: 63 IS RouterA.00

Metric: 63 IP 2.2.2.2/32

Metric: 63 IP 11.11.11.0/24

Metric: 63 IP 13.13.13.0/24

Metric: 16777214 MT (IPv6 Unicast) IS-Extended RouterB.01l
Metric: 16777214 MT (IPv6 Unicast) IS-Extended RouterA.00
Metric: 16777214 MT (IPv6 Unicast) IPv6 2::2/128

II IS-1S D%
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Metric: 16777214 MT (IPv6 Unicast) IPv6 11:11:11::/64
Metric: 16777214 MT (IPv6 Unicast) IPv6 13:13:13::/64

RouterB.01-00 0x00000001 Oxc8df 800 0/0/0
Metric: O IS RouterB.00
Metric: O IS RouterC.00
Metric: O IS-Extended RouterB.00
Metric: O IS-Extended RouterC.00

Total Level-1 LSP count: 2 Local Level-1 LSP count: 1

HAT, s RV 27 A MY v (IPvd DAL 63, IPv6 DATE16777214) BNEEESNT-U v 7 I1I2H
NUTHENTWNWDLZ EEHERLET,
UEE) V"—FZALCOL— L7497 ADEFREZHEBLET,

1

! The outputs for Router A are shown here. Similarly, view the outputs on Router C.
RP/0/0/CPUO:RouterA# show route
Tue Oct 13 13:58:59.289 PST

Codes: C - connected, S - static, R - RIP, B - BGP, (>) - Diversion path
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, E - EGP
i - ISIS, Ll - IS-IS level-1, L2 - IS-IS level-2

ia - IS-IS inter area, su - IS-IS summary null, * - candidate default
U - per-user static route, o - ODR, L - local, G - DAGR, 1 - LISP

A - access/subscriber, a - Application route

M - mobile route, (!) - FRR Backup path

Gateway of last resort is not set

1.1.1.1/32 is directly connected, 00:07:21, LoopbackO
11 2.2.2.2/32 [115/73] via 11.11.11.2, 00:00:50, GigabitEthernet0/0/0/0
L1 3.3.3.3/32 [115/83] via 11.11.11.2, 00:00:50, GigabitEthernet0/0/0/0
11.11.11.0/24 is directly connected, 00:07:20, GigabitEthernet0/0/0/0
11.11.11.1/32 is directly connected, 00:07:20, GigabitEthernet0/0/0/0
L1 13.13.13.0/24 [115/73] via 11.11.11.2, 00:00:50, GigabitEthernet0/0/0/0
L1 15.15.15.0/24 [115/83] via 11.11.11.2, 00:00:50, GigabitEthernet0/0/0/0

BB QOB R e

RP/0/0/CPUO:RouterA# show route ipv6
Tue Oct 13 14:00:06.616 PST

Codes: C - connected, S - static, R - RIP, B - BGP, (>) - Diversion path
D - EIGRP, EX - EIGRP external, O - OSPF, IA - OSPF inter area
N1 - OSPF NSSA external type 1, N2 - OSPF NSSA external type 2
E1 - OSPF external type 1, E2 - OSPF external type 2, E - EGP
i - ISIS, L1 - IS-IS level-1, L2 - IS-IS level-2
ia - IS-IS inter area, su - IS-IS summary null, * - candidate default

U - per-user static route, o - ODR, L - local, G - DAGR, 1 - LISP
A - access/subscriber, a - Application route
M - mobile route, (!) - FRR Backup path

Gateway of last resort is not set

L 1::1/128 is directly connected,

00:08:28, Loopback0
i L1 2::2/128

[115/16777224] via fe80::e9:45ff:fe22:5326, 00:01:58, GigabitEthernet0/0/0/0
i L1 3::3/128

[115/16777234] via fe80::e9:45ff:fe22:5326, 00:01:58, GigabitEthernet0/0/0/0
C 11:11:11::/64 is directly connected,

00:08:27, GigabitEthernet0/0/0/0

4
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L 11:11:11::1/128 is directly connected,

00:

08:27, GigabitEthernet0/0/0/0

i Ll 13:13:13::/64
[115/16777224] via fe80::e9:45ff:fe22:5326, 00:01:58, GigabitEthernet0/0/0/0
i L1 15:15:15::/64
[115/16777234] via fe80::e9:45ff:fe22:5326, 00:01:58, GigabitEthernet0/0/0/0

HMAT, V=T AT T—=TNDRRA N v 7REOZE (115/73] & [115/83]) ZHER L £

RDIE=E

q2ki:lok~

. IS-1S @
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IS-IS 1%, WAME Y MEFRTHETITL—X ORARRELZUHT D LI ICEFIRESINT

b\ij‘o

D IP NV—T 4 7 Tr haEFEET HIZIX. Routing Configuration Guide for Cisco ASR
9000 Series RoutersDIRD RFx 2 A b TV 2a— /LA S LTI ZEV,

« [OSPF M%)
« [BGP D3k
« [EIGRP » 33k

o [RIP M3k

ZE&H

- -
— —

%L IS-IS O FEIEIZET BB EEHZ OV T L £7,

EEEH
EhERE XZaTFILEA ML
IS-IS 2~ K : a~wy NiEscoiE | Routing Command Reference for Cisco ASR 9000 Series

M, avrFE—F avr g
BE. 7740 MRGE, AT S
EEHFH, BLOW

Routers

MPLS TE HERETE

MPLS Configuration Guide for Cisco ASR 9000 Series
RoutersMPLS Configuration Guide for Cisco NCS 560 Series

Routers® | Implementing MPLS Traffic Engineering on
Cisco ASR 9000 Series Router | DE 2 —)b

MHE 7 U —T 4 > 7k (BFD)

Interface and Hardware Component Configuration Guide for

Cisco ASR 9000 Series Routers 3 X OV Interface and
Hardware Component Command Reference for Cisco ASR
9000 Series Routers
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Draft-ietf-isis-ipv6-05.txt [ Routing IPv6 with 1S-IS]  (Christian E. Hopps)

Draft-ietf-isis-wg-multi-topology-06.txt | [M-ISIS: Multi Topology (MT) Routing in IS-ISJl  (Tony
Przygienda, Naiming Shen, Nischal Sheth)

Draft-ietf-isis-traffic-05.txt [IS-IS Extensions for Traffic Engineeringll (Henk Smit,
Toni Li)
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